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Mpegucnosue

Llerm v npuHumnbl ctaHgapTusauum B Poccuiickon ®egepaunm ycTaHOBMEHbI
PepnepanbHbiM _3akoHoM 0T 27 pekabpsi 2002 r. N 184-®3 "O TexHW4eckom
perynmpoBanun”, a npaBuna paspaboTkM - nocTaHoBneHwem [lpaBuTenbcTBa
Poccuiickon ®enepauumn ot 19 Hosi6pa 2008 r. N 858 "O nopsinke pa3paboTtku u

YTBEPXOEeHNst CBOOB NpaBui”.
CBepeHus o ceoae npaBun

1 UCMONHNTENDb - OAO "BHUWNT um.B.E.BeneHeesa"

2 BHECEH TexHnyeckum komuTeTOM NO  cTaHgaptusauum TK 465
"CTpoutenscTeo”

3 NMOArOTOBIEH k yTBepxaeHwio [lenapTaMeHTOM apXMTEKTypbl, CTPOUTENbCTBA
M rpagoCTpOUTENBHOM MOMUTUKA

4 YTBEP>X[OEH npukasom MuHuCTepcTBa pervoHanbHoro passutus Poccunckon
denepauumn (Munpervion Poccun) ot 28 pekabpst 2010 r. N 824 wn BBeneH B

nencteune ¢ 20 mas 2011 .

5 SAPEMMCTPUPOBAH ®epepanbHblM  @reHTCTBOM MO TEXHUHECKOMY
perynvposaHnuio 1 meTpororum (PocctanaapT). Mepecmotp CIM23.13330.2010.

UHgopmayusi 06 usmeHeHUsIX K HacmosiuweMy cgody npasun rybnukyemcs 6
exe200HO  u3dasaeMoM  UHGhOPMaUUOHHOM  yka3amene  "HayuoHarbHble
cmarO0apmebl", @ MeKkcm U3MeHeHUl U rornpasoK - 8 exemMecsyHO u3dasaembiX
UHGhOPMaUUOHHbIX yKa3amensax "HauyuoHnanbHbie cmaHOapmel". B cnydae
nepecmMompa  (3aMeHbl)  unu  OMMEHbI  Hacmosiweso ceoda  npasusn
coomeemcmsyrowiee ysedomrieHue 6ydem onybruUKOBaHO 8 eXeMecsYHO
uzdasaeMoM UHGhOpMaUUOHHOM ykazamene "HayuoHasibHble cmaHOapmbi”.
Coomeemcmeytouwjas uHgopmayus, yeedomrieHue U meKcmbl pasmeujaromcs
makxe 8 UHGOopMauUoHHOU cucmeme obujeeo Monb308aHUs - Ha oghuyuarbHOM
catime paspabomdyuka (MuHpeauoH Poccuu) 8 cemu UIHmepHem

BHECEHbI oneyatku, onybrvkoBaHHble B WHdopmaumoHHom BionneteHe o
HOPMaTUBHOWN, METOANYECKON U TUNOBOW NPoeKTHOM AokymeHTaumm N 8, 2011 r.

OneyaTku BHeCEHbI U3rotoBuTenem 6asbl AaHHbIX.

1 O6bnacTb NpUMeHeHus

TpebGoBaHMs  HacTOsILEro  cBoAa  MpaBWn  pPacnpocTpaHsloTCs  Ha
NPOEKTUPOBaHNE OCHOBAHWIA TMOPOTEXHUYECKMX COOPYXEHWA BCEX KIaccoB
cornacHo CI1 58.13330, B TOM 4uMCrie rpaBUTaLMOHHBIX, aPOYHbIX Y KOHTPAOPCHbBIX
NMOTWH, MNOAMOPHbIX CTEHOK, LWI030B, LWerbdoBbIX M MOPTOBLIX COOPYXEHWN,
€CTECTBEHHbIX CKMOHOB W WCKYCCTBEHHbIX OTKOCOB Ha y4yacTKax pacnoniokeHus
TMAPOTEXHNYECKMX COOPYXKEHMIA.

B cBoge npasun garTcsa knaccudmkaums rpyHToB U X GM3NKO-MexaHu4eckue
XapaKTepUCTUKW,  UHXEHEepHO-reorornyeckass U pacyeTHas  cxemaTtusauus
OCHOBaHWI, METOAbl  pacyeToB  YCTOMYMBOCTM  OCHOBAHWWA,  HampsbKeHHO-
nedopMUPOBaAHHOMO COCTOSIHUS, CY(PdO3MOHHON NPOYHOCTU. Takxe yCTaHOBMEHbI
MeToAbl KOHTPONS KayecTBa MOATOTOBKM OCHOBaHWM, MeToduKa HabrioaeHuii 3a
noBefeHNeM OCHOBaHUI B NpOLLeCCce SKCMnyaTauum U MHXEHEPHbIE MEPONpPUSTUS
M0 MOBBbILLEHWIO HAAEXHOCTU OCHOBAHWIA.

CBog npaBun He pacrnpocTPaHseTCsl Ha MNPOEKTUpPOBaHWE MNOA3EMHbIX
TMAPOTEXHUYECKUX COOPYKEHMIA.

2 HopmaTtuBHbI€e CCbINKU
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HopmaTtuBHble JOKYMEHThI, Ha KOTOpble B TEKCTe HacTOosLero cBoda npaswin
MMEIoTCS CChISKW, MPUBEAEHbBI HUXE.

PepnepanbHbii 3akoH OoT 27 pekabpa 2002 r. N 184-®3 "O TexHuyeckom
perynmpoBanuu”

BoaHblii kogekc Poccuiickon Peaepaumm ot 03 nona 2006 r. N 74-93

PenepanbHbii_3akoH o1 21 wonsa 1997 r. N 117-®3 "O 6esonacHocTtu
MOPOTEXHNYECKMX COOPYXKEHUI"

PepepanbHbiit _3akoH o1 30 aekabpsa 2009 r. N 384-®3 "TexHuueckumit
pernameHT o 6e30MacHOCTM 30aHUN U COOPYKEHUI"

PepnepanbHbiii 3akoH oT 21 gekabpsa 1994 r. N 68 "O saumre HaceneHwus u
TEPPUTOPUIA OT Ype3BblYalHbIX CUTYaLUA MPUPOAHOIO M TEXHOTEHHOro XxapakTtepa"

PenepanbHbiii _3akoH P® ot 10 saHBapa 2002 r. N 7-®3 "O6 oxpaHe
okpyxatole cpeabl” (peq. ot 05 ceBpans 2007 r.)

MoctaHoBneHve [paButenbctBa PP ot 06 okTsi6pa 1998 r. N 1303 "O6
yrBepxaeHuu MNonoxeHna 0 AeknapupoBaHny tMapPOTEXHNYECKUX COOPYXEHNN"

CI 14.13330.2011 "CHwIM IIl-7-81* CTponTenbCcTBO B CEMCMUYECKMX paiioHax"

C 22.13330.2011 "CHwIM 2.02.01-83* OcHoBaHUsA 30aHWI 1 COOPYXEHWIA"

Crn 58.13330.20111' "CHuIM 33-01-2003 [MApOTEXHMYECKNE COOPYKEHMS.
OCHOBHbIe nosoxexus"

I Ha Tepputopun Poccuiickoit depepaummn aeiicteyet CI58.13330.2012,
3AeCb 1 Aarnee no TekCTy. - MpumeyaHne n3rotoButens 6asbl JaHHbIX.

[OCT 12071-2000 MpyHTbLI. OTHOP, YNakoBka, TPaHCNOPTUPOBaHWE U XpaHeHue
obpasuos

[OCT  12248-96  [pyHTol. MeTogbl  nabopaTopHOoro  onpegeneHus
XapaKTEPUCTUK NPOYHOCTM U AedhopMUPYEMOCTH

[OCT 20522-96 lpyHTbl. MeToabl cTaTMcTU4eckol obpaboTku pesynbTaToB
ncnbITaHU

[OCT P 22.0.01-94 BesonacHoCTb B 4pesBblyaiiHbix cuTyauusx. OCHOBHbIE
NONOXEHUs

[OCT P 22.1.02-95 BesonacHOCTb B YpeaBblvaiiHbIX CUTYaLMsiX. MOHUTOPUHT U
NporHo3upoBaHue. TepMUHbI 1 onpeaeneHus

MpymeyanHue - Mpu NOMb30BaHUM HACTOSLLWMM [OKYMEHTOM LernecoobpasHo
npoBepuTb  OeCTBUE  CCbIMOYHbIX CTaHA4apTOB M KMaccudmKkaTtopoB B
WMHOPMALMOHHOM cucTeMEe OOLUero Mofb3oBaHMst - Ha odwMuManbHOM cante
HauuoHanbHoro opraHa Poccuiickon ®egepaumm no craHgapTusauumM B cCeTu
NHTEpHeT uM no  exerogHo u3gaBaemMoMy WHGOPMAaLMOHHOMY — yKasaTento
"HauwnoHanbHble cTaHaapTbl”, KOTOPbIV ONyGnMKoBaH MO COCTOSIHUIO Ha 1 siHBaps
TEKyllero roga, M MO  COOTBETCTBYOLMM  EXEMECSYHO  W3[aBaeMbIM
MHGOPMALMOHHLIM — yKa3aTensaM, OonybnMkoBaHHbIM B Tekyllem rogy. Ecrm
CCbIJIOYHbIA [JOKYMEHT 3aMeHEH (M3MEHEH), TO MpW MOSb30BaHWM HACTOSILLUM
CBOAOM MpaBwn criegyeT pPyKOBOACTBOBATbCS 3aMEHEHHbIM  (M3MEHEHHbIM)
[OKYMeHTOM. Ecnn cChINOYHbIV OKYMEHT OTMEHEH 6e3 3aMeHbl, TO NOMoXeHue, B
KOTOPOM fAaHa CChlflka Ha Hero, MPUMEHSIETCA B 4acTW, He 3aTparvBalollent aTy
CCbIJKY.

3 TepMmuHbl 1 onpeneneHus

B HacTosiwem cBoge npasun MpuUHATbI TEPMUHbI C COOTBETCTBYHOLLMMU
onpegeneHnamn:

3.1 rpyHT: Mopoabl, NOYBbI, TEXHOrEeHHble 0BpasoBaHusi, NpeacTaBnsiowme cobon
MHOFOKOMMOHEHTHYIO W MHOrOba3Hylo TreonorMyeckylo cpedy M siBRsioLmecst
06 BEKTOM MHKEHEPHO-XO35INCTBEHHON AEATENbHOCTU YeroBeka.

3.2 paBneHue rpyHTa akTmBHoe: CunoBoe BO3AeNCTBUE MPyHTa Ha orpaxaaroLye
KOHCTPYKLMM B COCTOSIHUM MpefenbHOro paBHOBECUS, COOTBETCTBYIOLLEE CTaauu
obpa3oBaHVst NOBEPXHOCTN OB PYLLEHUS, MPU KOTOPOM KOHCTPYKLMSI CMELL@eTCcs no
HanpaBneHWio OT rPyHTa.

3 . 3paBneHue rpyHta naccuBHoe: CuroBoe BO3OENCTBME [PyHTA Ha
OrPaXOaloLLYyt0  KOHCTPYKLMIO B COCTOSIHAM  NpederibHoro  paBHOBeCUS,
cooTBeTCTBYylOWEe CTagum  0ob6pas3oBaHUs  MOBEPXHOCTW  BbINOpa,  Koraa
KOHCTPYKLIUA CMELLAETCS MO HanpaBrieHUIo K IPyHTY.

3 . 4 gpeHax: YCTpOMUCTBO AN YaCTUYHOTO MM MOMHOMO  nepexearta
UNBLTPALIMOHHOIO MOTOKA B OCHOBaHUM, a TaKkxe Ha npuneraroLleit K COOpYXeHWo
TeppuTopum, cbopa 1 oTBoAa NPOGMIbTPOBABLLMXCS BOA,.

3.5 uHxeHepHo-reonornyeckass mogenb: CxemMaTusvpoBaHHOE OTOGpaxkeHVie
pasmelleHusi B 0OnacTv BIMSIHUS  COOPYXEHUS]  UHXEHEPHO-TeoNorn4eckmx
3MEeMEHTOB, HafENeHHbIX MOCTOSHHLIMW  HOPMAaTVMBHBIMU W pac4eTHbIMU
3HAYEHUAMYM XapaKTEepPUCTUK.

3. 6 HkeHepHo-reonornyeckut anemeHt (UIr3): O6wvem rpyHTa oOAHOMO
BO3pacTa, NPOUCXOXAEHVS U BUAA, XapakTEePUCTVKM CBOWCTB KOTOPOro B npeAdenax
BblAEMEHHOr0 arieMeHTa ABMSATCSA CTaTUCTUYECKU OAHOPOAHBIMU U U3MEHSAIOTCSH
cnyyaviHo (He3akoHOMepHo) Imbo ecrm HabnogaloWwencs 3akOHOMEPHOCTbLIO
MOXHO npeHebpeyb.

3.7 MmecTHass npoyHocTb: CBOWCTBO IPyHTa, He paspyluasicb, BOCMPUHUMATL
HarpyskM U1 BO3OEUCTBUA B foKanbHbIX 06MacTsax CuUCTeMbl “"COOpPYXeHue-
OCHOBaHwMe".

3.8 HapeXHOCTb cucTeMbl "coopyxeHue-ocHoBaHue": CnocoGHOCTb CUCTEMBI
BbITNOMHATL 3a4aHHble (yHKLWN.
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3.9 HanpsixeHHO-AedopmupoBaHHoe cocTtosiHne (HOC) coopyxeHuss w/vnu
ocHoBaHuA: [NpocTpaHCTBEHHOE pacnpefeneHne HanpsbkeHuid n aedopmauuii B
cucteme  "COOpYXEHMe-OCHOBaHve",  pa3BMBalOLWMXCS B npouecce  ux
B3aMMOOENCTBUS.

3.10 Hecywlaa cnoco6HOCTL OCHOBaHWUA: CnoCOOHOCTb FPyHTa OCHOBaHUSA
BblAEPXVBATL MaKCUMMarbHyl0 Harpysky, nepefaBaeMylo Ha HEro COOpPYXEHWeEM,
6e3 pa3BUTMSI MOBEPXHOCTEN CKOMbXEHMS, MPUBOASILLMX K Pa3pyLLEHNIO OCHOBaHWIA
1 MOJHOWN HEMPUTOJHOCTU COOPYXXEHUIA K 9KCNyaTaLum.

3.11 onon3eHb: HeycToW4MBbIN MaccuB rpyHTa, CMELLAIOLWMINCA MO OTKOCY Win
CKITOHY.

3.12o0cHOBaHMe TIMAPOTEXHUYECKOrO CoopyXeHus: EcTecTBeHHass um
MCKYCCTBEHHO CCHOPMMPOBaHHAs (TEXHOTEHHas!) rpyHTOBas TOSLA, HaxodsLwasics
noa MOLOLLUBON COOPYXEHUS| UMM BMeELLaoWwas ero yHaaMeHT, BOAOYMOPHble
3NIEMEHTbI U APEHaXHbIE YCTPOMCTBA.

3.13 non3y4yecTtb rpyHTa: [lpouecc AnutensHoro 0edopMUPOBaHWUSA FpyHTa BO
BpeMeH nof AeNCTBUEM NOCTOSHHOWM Harpy3Ku.

3. 14 npegenbHoe paBHOBecuMe CUCTeMbl "coopyxeHue-ocHoBaHue":
CoCTOsiHME CUCTEMbI, MPU KOTOPOM HE3HAYUTENbHOE YBENMYEHUE BHELUHel
Harpy3kuv MPUBOAUT K HapyLIEHWIO YCTaHOBMBLUETOCS PABHOBECUSI U Bbl3blBaET
noTeptd  YCTOWYMBOCTU TPYHTA, COMPOBOXOAMLLYIOCS BbINOPOM FpyHTa W3-nog
NOJOLLBbI COOPYKEHMS CO 3HAYUTENBHBIM HApacTaHUEM OCaJKU.

3.15 npeaenbHoe cocTosiHMe (MPOYHOCTL) rpyHTa: COCTOsIHME IPYHTa B TOYKeE,
npyv KOTOPOM KacaTeNbHble W HOpMarbHble HanpsiKeHWst B 3rieMeHTe rpyHTa
cBs3aHbl kpuTepmem npodHocTm (KynoHa, KyrnoHa-Mopa, Museca-LUnelixepa u 1.4.),
a gedopmauum casura MoryT passuBaTbCsl HEOTPaHUYEHHO.

3.16 NpoYHOCTL TpyHTa AnuTenbHaA: [lpoYHOCTb TPyHTa NpU OSMUTENBHOM
[eNCTBUM Harpy3Ku.

3.17 pacyeTHbI rpyHTOBbIN 3nemMeHT (PI3): O6bem rpyHTa, B npegenax
KOTOPOro HOPMaTWBHblE W (MNM) pacyeTHble 3HAYEeHUsl XapaKTepUCTWK rpyHTa
NPUHMMAIOTCS MOCTOSAHHBIMU MM 3aKOHOMEPHO U3MEHSIOLLMMMCS MO HaMpaBIIEHMIO.

3.18pacyetHaa reomexaHuyeckas Mogenb o6bekta: COBOKYNHOCTb
pacyeTHbIX MPYHTOBbLIX ANIEMEHTOB B paccMaTpyBaeMoli 061acT OCHOBaHMS!.

3.1 9conpomBrnieHne  HeApeHUpOBaHHOMY caBury:  MakcumanbHoe
COMPOTMBIIEHNE [PyHTa CABWUralolWeld Harpyake B YCIOBUSIX  OTCYTCTBUS
[IPEHMPOBAHNSI.

3.20 cycbho3usa: BbIHOC MENKMx 4acTuL, HECBHA3HOTO FPyHTa M PacTBOPEHHbIX
BELLECTB BOAOW, C(MIBTPYIOLLECS B FPYHTOBOW TOMLLE COOPYXEHWUS W/umm ero
OCHOBaHUS.

3.21 TepmokapcT: [pouecc BblTauBaHWsi MOA3EMHbIX NbAOB C MOCMEAYHOLLEN
ocafKov rpyHTa, NpMBOASLLEN K 06pa3oBaHuUto OTpuLaTenbHbIX dopM penbeda nnm
Mukpopernbeda (bnoaLa, BOPOHKMW, BNaAuHbl, 3anaanHbl, KOTIIOBUHbI).

3.22 chunbipaumoHHas NpoYHocTb: CnocOBHOCTL OCHOBaHWS COMPOTUBIATLCS
[ECTPYKTUBHOMY BO3AEMCTBUIO (DUIBTPALMOHHOTO MOTOKa, NPOSBrAOWEMYCA B
BUAE MEXaHNYECKOWN Un XuMm4yeckomn cydpdosmnm.

3.23 dounbpaumna: [iBmxeHne BoAbl B TPYHTax W MOPUCTbIX Cpedax Mof
[EeCTBUEM IPaBUTaLMOHHbBIX CUI.

4 Oowme NonoxeHus

4.1 TpoekTUpoBaHWE OCHOBaHUA MMAPOTEXHUYECKUX COOPYXEHUA  [OIDKHO
BbIMNOSHATLCSA Ha OCHOBE:

pesynsTaToB VH)XEHEPHO-TE0NOorMYeckuXx, reoKpUosiorM4eckmnx "
rMOporeonorM4eckMx W3bICKaHUA W UCCMEAOBaHWM, CcoAepXawyx AaHHble O
CTPYKTYpe, cocTaBe, M3NKO-MeXaHNYeCKMX 1 TENNogM3NYeCcKnX xapakTepucTmkax
3N1eMeHTOB MaccuvBa rpyHTa, Hanopax, YPOBHSX 1 XMMUYECKOM COCTaBe NMoA3eMHbIX
BOA, 06M1acTaAX UX NUTaHWS 1 APEHNPOBaHNS, HanM4yumM MepanoThl U T.4.;

[aHHbIX O CEACMMYECKOI aKTUBHOCTMN paiioHa BO3BEAEHUSI COOPYXEHWS;

onblTa BO3BEAEHWNS aHarnorvuHbIX MOpPOTEXHNYECKUX COOPYXEHWA B CXOAHbBIX
VNHXXEHEPHO-TEONOTMYECKUX U KIIMMaTUYECKUX YCITOBUSIX;

[AaHHbIX, XapaKTepU3yloLWMX BO3BOAUMOE TMAPOTEXHUYECKOE COOPYXeHVe
(Ha3HayeHWe, Kracc, TWM, KOHCTPYKUMS, pa3Mepbl, MOPSAOK BO3BeLEHS,
AeficTByIoLWE Harpy3kun, BO3AENCTBIS, YCIIOBUS SKCNyaTaumm u T.4.);

yyeTa coLmanbHO-3KOHOMUYECKMX YCMOBUI paiioHa CTPOUTENbCTBA;

TEXHUKO-3KOHOMUYECKOrO  CPaBHEHUS! BapWaHTOB  MPOEKTHbIX — PeLleHun,
obecneyvBaloLLEro MNpUHATME  ONTMMAarbHOTO BapuvaHTa C  pauvoHaribHbIM
MCMNOSb30BaHMEM MPOYHOCTHBIX, AedOpMaLMOHHBIX UM OPYrUX CBOWCTB FPYHTOB
OCHOBaHWsi W MaTepuarioB BO3BOAMMOIO COOPYXEHUS MpU  HauMEeHbLUMX
npuBeAEHHbIX 3aTpaTtax U BbINONHeHUM TpeboBaHWi 6€30MacHOCTU - TEXHUHECKOMN,
coLManbHOM 1 3KONOMMYECKON.



4.2 Tpy NPOEKTUPOBaHWN OCHOBAHWM MMAPOTEXHUYECKUX COOPYXEHWUN [AOIDKHbI
ObITb NPeQyCMOTPeHbl peLleHusi, obecneymBatome 6e30nacHOCTb, HaAEeXHOCTb,
[ONTOBEYHOCTb M 3KOHOMUYHOCTb COOPYXEHWA, @ TaKkke OXpaHy OKpyxatoLlen
cpedbl Ha BCEX CTaAuaX UX CTPOUTENbLCTBA M PACHETHOrO Cpoka JKcMyaTauum.
J1ns 3TOro Npy NPOEKTUPOBaHWM CreayeT BbIMOMHATL:

OLLEHKY MHXEHEPHO-TeoNorMyecknx Yycrnosuin B obnacTu B3auMOAEencTBUS
NPOEKTUPYEMOrO COOPYXEHUSI C reoriorM4eckon cpefon 1 NPOrHO3 NX U3MEHeHUs B
CTpOUTENbHBIV U 3KCMIyaTaLMOHHbIN Nepuoabl;

pacyeT HecyLlen CNoCOBHOCTN OCHOBaHWS U YCTONYMBOCTY COOPYXEHMS;

pacyeT MeCTHOI NPOYHOCTU OCHOBaHMSI;

pacyeT YCTOWYMBOCTU €CTECTBEHHbIX CKIIOHOB W WCKYCCTBEHHbIX OTKOCOB,
NPVIMbIKAIOLLMX K COOPYKEHUIO;

pacyeT Aedopmauui  CUCTEMbl  "COOPYXeHue-OCHOBaHue" B pesyrbrarte
nencteus  COBCTBEHHOTO Beca  COOPYXEHWs, AaBfeHuss BOAbl,  TPYHTa,
CENCMUYECKNX BO3AENCTBUM M T.M. U UBMEHEHUS] CTPOEHMS U CBOWCTB FPYHTOB B
npoLiecce CTPOUTENbLCTBA U SKCNIyaTaLuy COOPYXEHNS, B TOM YKCTE C Y4eTOM UX
npomep3aHns 1 OTTanBaHVS;

pacyeT UnbTPaLMOHHON NPOYHOCTU OCHOBaHWSA, NPOTUBOAABIIEHNS BOAbI Ha
COoOpyXeHne u GUNbTPaLMOHHOTO pacxoda, a Takke npu HeobxogumMocTn -
06BbEMHBIX (UMBTPALIMOHHBIX CUN U M3MEHEHMsT (UNbTPaLMOHHOTO pexvima npu
VN3MEHEHNW HaNPsHKEHHOro COCTOSIHWSI OCHOBaHUS;

pa3paboTKy  WHXEHEpHbIX  MeponpuAaTuiA,  obecnevmBaloLMX  HECYLLYHO
CNOCcOGHOCTb ~ OCHOBaHWA U YCTOWYMBOCTb  COOpPYXeHus,  Tpebyemyto
[OITOBEYHOCTb COOPYXEHWS U €ro OCHOBaHWs, a Takxe, npu HeobxoaumocTw,
YMEHbLUEHWE  MEPEMELLEHWA,  U3MEHEHU  HanpsiXeHHO-AedOPMUPOBAHHOMO
COCTOSIHUSI CUCTEMbI "COOpPYXEHME-OCHOBaHME", CHWXEHVWE NpPOTMBOAABIEHUS U
(PMnbTPaLMOHHOTO pacxoaa;

paspaboTKy MepOnpusTUIA, HanpaBneHHbIX Ha CoXpaHeHwe GnaronpusaTHon
OKpY>KaloLLel cpefibl U yny4LLeHWe 3KOMorm4eckon 06CTaHOBKM NO CPaBHEHUIO C
€CTEeCTBEHHOM;

paspaboTKy pasgenos Aeknapauuin 6e3onacHOCTH, KacaloLMXCA HafaexHOCTH
OCHOBaHWIA.

43 [Ona obocHoBaHUA HageXHOCTM U 6e30MacHOCTU  TMAPOTEXHUYECKUX
COOPYXEHWUI [OMKHbI BLINMOMHATHCS pacyeThl MMAPaBnMYeckoro, (unbTpaLoHHOro
M TEeMNEepaTypHOro PEXMMOB, a Takxke HanpshkeHHO-AedopPMUPOBaHHOTO COCTOSHUS
cucTeMbl  "COOPYXeHMEe-OCHOBaHUE" Ha OCHOBE MPUMMEHEHUS COBPEMEHHbIX
rMaBHbIM 06Pa3OM YMCMEHHbIX METOLOB MEXaHWKW CMIIOLWHOW cpedbl C y4eToM
pearnbHbIX CBOVICTB MaTepyaros 1 Nopog OCHOBaHWUN.

ObecneyeHne HageXHOCTUM CUCTEMbl "COOpYyXeHMe-OCHOBaHMe"  [OSDKHO
060CHOBbLIBATLCS pe3ynbTaTtamu pacveToB Mo MeTody NpeaenbHbIX COCTOSHWIM NX
NPoOYHOCTM (B TOM uYucne dMnbTPaLMOHHON), YCTOMYMBOCTM, AedopmMauui 1
cmeleHnin. OcHoBononararowymM ycrnosmem obecnevyeHnss HagaexHoOCTU Mpu 3TOM
SIBNISIETCS ycrosue

¥
T o ﬁfﬂn, (1

n

30ecb fj - pacyeTHoe 3HayeHue OBOBLLEHHOTO CWUIOBOTO BO3LENCTBUS (cuna,
MOMEHT, HanpskeHue), AedopMauum WM Lpyroro napameTpa, Mo KOTOpoMy
NpOM3BOAUTCS OLleHKa MpeaenbHOT0  COCTOSHUA,  ONpefeneHHOro ¢ y4eToM

KO3(hhMUMEHTa HAAEKHOCTH N0 Harpyske ¥ (cM. 7.3);

Ry - pacueTHoe 3HayeHue 0606LLEHHOI HecyLei cnocobHOCTY, Aedopmanmm
WM Opyroro napameTpa, YCTaHaBMMBaeMoro C Yy4eToM  KoadhduumeHToB

HaZEXHOCTU MO TPYHTY “Yg (CM. pasaen 5);
¥ - KOIPMLMEHT HAEXHOCTM NO OTBETCTBEHHOCTU COOPYXKEHUST;
Yie - KOI(PMLIMEHTBI COMETAHUI HArpy30K;
¥s - KO3OULMEHTDI YCIIOBUIN PaboThl.

YKasaHus no onpeneneHnto ¥y, ¥ , Y. AaHbl B 4.5.

4.4 Harpy3ks n BO3OEWCTBMA Ha OCHOBaHWE OOMMKHbI OnNpedensdTbCs pacyeTom
NCXOASA U3 COBMECTHOM paboTbl COOPY>KEHUS| U OCHOBaHMS.

BennunHa 1 HanpaeneHue cefcMMYecknx BO3AENCTBIUIN AOMKHbI OnpeaenaTses
C y4eTOM XxapakTepa BO3[EWCTBUS, MOMOXEHWS o4yara W 3nuUeHTpa
3eMneTpsCeHusI.



4.5 PacyeTbl OCHOBaHWUI rMOPOTEXHUYECKNX COOPYKEHWI CrieqyeT Npov3BOAUTb MO
ABYM rpynnam rnpegesnbHbIX COCTOSHUNA:

no nepeov rpynne (NOTeps Hecylei CrnocobHocTM u  (UnK) nonHas
HeMNpUroaHOCTb OCHOBaHWA M COOPYXEHUA Ha HWX K 3KChnyatauuu) - pacyeTbl
obLLert NPOYHOCTM N YCTOWYMBOCTU CUCTEMbI "COOpPYXEHWe-OCHOBaHMEe", pacyeThbl
nepemeLLEHUI, OT KOTOPbIX 3aBUCST NPOYHOCTb U YCTONYMBOCTS;

no BTOPOW rpynne (HENPUIrOAHOCTb K HOPMarlbHOW 3KCnnyaTauum) - pacyeThbl
MECTHOW, B TOM Yncne, ¢mnbTpaLMOHHON NPOYHOCTN OCHOBaHWUI, NepemMeLLeHniA 1
necopMaLuin, He OTHOCSILLMXCS K pacyeTam no Nepsoli rpynne.

[JeneHve pacyeToB Ha [Be rpynnbl MNpefaenbHbIX COCTOSHUIA y4uTbiBaET
XapakTep BO3MOXHbIX MOCMEACTBWIA NpU  OOCTWKEHUM  COOTBETCTBYHOLLENO
npeaernbHOro COCTOSHMS.

MeHbLUas 3Ha4MMOCTb BO3MOXHbBIX NOCNEACTBUI NPY AOCTUXEHN NPEAEnbHbIX
COCTOSIHUIA BTOPOW PyNMbl MO CPaBHEHUIO C NpeAeribHbIMU COCTOSHUSIMU MEPBOW
rpynnbl  y4UTLIBAETCS perfameHTaumeil COOTBETCTBEHHO W MEHee KeCTKUX
pacyeTHbIX ycroBuit. B cBsis3n ¢ aTum B ycrnoBuu (1) npuHMMaloTcs creayoume
3HavYeHUs Ko3PULIMEHTOB HAAEXHOCTU:

ANs NepBoON rpynnbl NpeaesribHbIX COCTOSHUIA:

¥ N5 coopyxeHunt |, I, Il v IV knaccoB cooTBeTCTBEHHO paBHbiMK 1,25; 1,20;
1,15; n 1,10;

Yi. PaBHbIMU:

[Nt OCHOBHOTO COYETaHWsi Harpy3oK B Mepuof HOpManbHOW 3KchnyaTauuu -
1,00;

npu ocoboii Harpyske, B TOM 4uCIle CEMCMUYECKOW Ha YpPOBHE MPOEKTHOTO
3emneTpsicenus (M3), rogooii BeposiTHocTbi0 0,01 1 MeHee - 0,95;

npy ocobol Harpyske, KpoMe CelcMU4Yeckon, ronoBol BeposiTHocTbio 0,001 u
meHee - 0,90;

npu  CEeMCMMYECKOW  Harpy3ke YpPOBHA  MaKCMMarbHOTO  pacyeTHOro
3emneTpsiceHust (MP3) - 0,85;

NS COMETaHUs Harpys3ok B Nepuofbl CTPOUTENLCTBA M peMoHTa - 0,95;

AN BTOPOW rpynnbl NpederibHbIX COCTOSHWA BO BCEX CnyyasX ¥, W ¥
paBHbIMUK 1.

3HaueHus KOC—)CbeMLJ,VIeHTa Yo PErnameHTuUpyrTca B 3aBUCUMOCTU OT BUOOB
coopy)KeHvuZ, OCHOBaHWUi 1 pac4eToB B COOTBETCTBYHOLUMX pasaenax HacTodAlero
AOKyMeHTa.

4.5.1 PacyeTbl No NepBON rpynne AOkHbI BbINOMHATLCSA C Lerblo HEeAOMNyLIEHNS
crneaylowmx npeaesibHbIX COCTOSHWIA, WCKMOYaloWMX MOMHYK HENpUrogHoCTb K
aKcnnyaTauum:

noTepU OCHOBaHWEM HECYLLEN CMIOCOBHOCTH, a COOPY>XEHNEM - YCTONYMBOCTY;

HapyLLeHWA obLuei hMNbTPaLMOHHON NPOYHOCTW HeCKarbHbIX OCHOBaHUN, a
TaKXe MECTHOW (OUNbTPALMOHHON MPOYHOCTM CKasbHbIX U HECKamNbHbIX OCHOBaHUM
B Tex crnyyasiX, KOja OHU MOryT MNPMBECTU K MOSIBNEHUID COCPEOOTOHEHHBIX
BOJOTOKOB, JIOKalnbHbIM pa3pyLUeHUsIM OCHOBaHWS W APYrUM  MOCNEACTBUAM,
MCKIOYAOLLMM BO3MOXHOCTb AanbHeNLe aKCcnyaTaLum COOpYXeHNs;

HapyLLEeHW A NPOTMBOCMIBTPALIMOHHBIX YCTPOACTB B OCHOBaHWM UMM UX
HeoCTaTO4HO 3ghdeKTUBHON paboThl, BbI3bIBAOLLMX HEAOMYCTUMbIE NOTEPU BOAbI
13 BOAOXPaHWIWLL, U KaHanoB WM NOATONeHne u 3abonayvBaHue TeppUTOpWiA,
o6BoAHEHME CKITOHOB U T.4.;

HEpaBHOMEPHbLIX  MEepeMeLleHU i  PasnMyHblX ~ Y4acTKOB  OCHOBaHMS,
BbI3bIBAIOLWMX Pa3pyLLEHWst OTAENbHbIX YacTel COOPYXEHWI, HedonmyCTUMbIX No
YCINOBVSIM UX [arbHenLen akcnnyataumn (HapylueHue sinep, 3KpaHoB W Apyrux
NPOTMBOMMNLTPALIMOHHBLIX 3MEMEHTOB 3eMNAHbIX MIIOTUH M Aamb, HejonycTUMoe
pacKpbITe TPELMH BGETOHHLIX COOPYXEHWIA, BbIXOA U3 CTPOS YNMOTHEHWUIA LUBOB U
T.N.).

Mo npendenbHbIM COCTOSHUAM MEPBOW TPYNMnbl CrRedyeT Takke BbIMOMHATbL
pacyeThbl MPOYHOCTU U YCTONYMBOCTU OTAESbHBIX 3NIEMEHTOB COOPYXEHWI, @ TaKxke
pacuyeTbl MEepeMeLLEHNiA KOHCTPYKLMIA, OT KOTOPbIX 3aBWUCWUT MNPOYHOCTb UMK
YCTOMYMBOCTb COOPYKEHUSI B LIEIOM WIM €r0 OCHOBHbIX 3MIEMEHTOB (Hanpumep,
aHKEpPHbIX OMOop LLMYHTOBbIX NOAMOPHBIX CTEH).

K nepBoii rpynne npegenbHbIX COCTOSIHUA AOMMKHbI ObiTb OTHECEHbI TaKXe
pacuyeTbl NepemMelleHUn COOPYXEHWA WM UX  KOHCTPYKTUBHBLIX 3IIEMEHTOB,
noBegeHne KOTOPbIX MOXeT MPUBOAUTb K HEBO3MOXHOCTW  3KCrhyaTauum
TEXHOMOMMYECKUX CUCTEM 0D bekTa.

OTKOCbI, pacnosioxeHHble B HENMocpeaCTBEHHON GIM30CTM OT COOPYXEHWIA U B
MecTax MPUMbIKAHWS MOCIEAHUX, OOSDKHbI, Kak MpaBumo, pacCyuTbiBaTbCs Ha
YCTOMYMBOCTL MO NEPBOW pynne npefderibHbiX COCTOsHWA.  Ecrm  notepsi
YCTOWYMBOCTM TakKWX OTKOCOB He MPUBOAWUT COOPYXEHWe B  COCTOsHUE,
HernpurogHoe K aKcrnyatauuu, To pacyeTbl OTKOCOB CrieAyeT BecTu Mo BTOpOW
rpynne npegerbHbIX COCTOSHUIA.



4.5.2 Pac4yeTbl N0 BTOPOW rpynne AOSDKHbI BbIMOMHATLCS C LEenblo HEeAOMNyLIEHNs
Crnedyloumx  NpeaenbHblX — COCTOSHWMA,  ODYCMNOBMMBAOWMX  HEMPUrogHOCTb
COOPY>XEHU N UX OCHOBaHMW K HOPMarbHOW 3KCnyaTaumm:

HapylWweHWn  MEeCTHOW  MPOYHOCTWM  OTAENbHbIX  obracTern  OCHOBaHMs,
NPVBOASALLMX K MOBLILIEHUIO NPOTUBOAABMEHNS, YBEMMYEHWIO (OUNLTPALIVOHHOMO
pacxoga, nepeMeLLeHWIA U HaKMoHa COOPYXeHU 1 Ap.;

NPOSIBNIEHWI NON3Yy4YECTU N TPELLMHOOOpa3oBaHus B rpyHTax;

nepemMeLLUeHi COOPYXEHWUA W T[PYHTOB B OCHOBaHWW, MPUBOAALMX K
OCTOXHEHUAM B aKCnnyaTauumn obbekTa, KpoMe criydaes, yKasaHHbIX B NMOAMYHKTE
45.1;

NnoTEPU YCTOMYMBOCTW CKMOHOB M OTKOCOB, BbI3blBalOLLEN YaCTUYHbIM 3aBan
KaHana unv pycna, BXO[HbIX OTBEPCTWA BOLONPUEMHUKOB U Aipyrue nocneacTBus;
ecnv noTeps YCTOMYMBOCTM CKITOHOB MOXET NMPUBECTU COOPYXEHWE B COCTOSHIE,
HenpurogHoe K aKCnyaTauun, pacyeTbl YCTOWYMBOCTU TaKWMX CKIIOHOB criedyeT
npoun3BoAnTb NO NpeaeribHbIM COCTOSHUAM NEPBOW rpynnbl.

B Tom cnyyae, «korma pacyeTbl MECTHOW MPOYHOCTUM  OCHOBaHWSA
CBWAETENbCTBYIOT O BO3MOXHOCTU MOTEPU HecyLuel CnoCoBHOCTU OCHOBaHUS B
Lenom, AomkHbl OblTb NPeayCMOTPEHbl MEPONPUATUSA MO YBEMUYEHNIO MPOYHOCTU
OCHOBaHWS UMM WU3MEHEHWIO KOHCTPYKLMW CUCTEMbI "COOpPYXEHWe-OCHOBaHUe",
obecneynBalolLme BbiNoNHeHWe ycnosusa (1) ANA nepson rpynnbl NpeaesribHbIX
COCTOSIHUIA.

46 [pn nNpOEKTMPOBAHWM  OCHOBAHWMA  TMOPOTEXHUYECKUX  COOPYKEHWM,
NnoABEPKEHHbIX AEeACTBUIO AWHAMWYECKMX Harpy3oK, pacyeTbl OCHOBaHWi B
HeobXxoouMbIX Ccrnyyasx criegyeT npou3BoAWTb C  Y4ETOM  AMHaMU4ECKOro
XapakTepa B3auMofeCTBUA COOPYXEHNSt C OCHOBaHMEM (MCMOSb3ys, Kak npaswurio,
HeMMHeNHble MoJenM rPyHTOB) U BO3MOXHOTO W3MEHEHWSI CBOWCTB FPYHTOB Mpu
AVHaMUYEeCKMX (LMKNNYECKKX) BO3OENCTBUSX.

4.7 Hapsgy ¢ AeTepMMHUCTMYECKMMN MeToAamu pacyeTa NPOYHOCTN OCHOBAHWIA 1
YCTOAYMBOCTN TMAPOTEXHUHECKNX COOPYXEHUA pPeKOMEeHAYyeTCs UCMonb3oBaTb
BEPOSITHOCTHbIE METOAbI OLLEHKM UX HAAEXHOCTU M OTKA30B.

[Mpu oueHKe BEPOSITHOCTM OTKa3a CUCTEMbI "COOpyXeHue-oCHoBaHue" criegyet
OLIEHMBATb BEPOSITHOCTb BbIMOMHEHNWS YCIIOBUS

B -F, >0, @

Mpy aToM 0606LLEHHAs cuna NpeaensHOro ConpoTueneHns X 1 0606LueHHoe

curoBoe  BO3gencTBue &,  COOTBETCTBYIOLME L -My COYETAHWMIO Harpysok,
paccmaTpuBaloTCSl KaK BENUYWHBI, UMEIOLLME CrlyyalHbI xapakTep. [MonyyeHHas
BEPOSITHOCTb OTKasa CPaBHMBAETCSl C HOPMATMBHLIM YPOBHEM OTKasa (moTepeit
YCTOMYMBOCTU U T.A.).

3HaueHnst HopMaTVBHbIX YPOBHEN BEPOSITHOCTU OTKasa (MoTepy YCTOMYMBOCTU
COOPYXEHWS!, HapyLLUEHWUsI MPOYHOCTV OCHOBAHWS), OTHECEHHbIE K CPOKY CIyXObl

coopyxeHusi Ty, crieqyeT MpuHYMAaTL Ha OCHOBE CTaTUCTMYECKUX AaHHbIX MO
oTkasam (aBapuvsiM) 1 NoBpexaeHusiM. Mpy oTCYTCTBUM TakUX AaHHbIX JOMycKaeTcs
nonb3oBaTbCs AaHHbIMM Tabnmubl 1.

Tabrvua 1
Knacc ruapoTexHUYeckmx CoopyKeHuii BeposiTHOCTb OoTKasa, 1/rof
' 510-5
I 510-4
i 2,5-10-3
v 5-10-3

4.8 B npoekTax OCHOBaHWUIA COOPYXXeHWIA fomkHa BbITb NpegycMoTpeHa nporpamma
MOHUTOPUHIA, fNaBHOW 3agadeilt KOoToporo siBnseTcs obecneveHve Ge3onacHoCcTh
CTPOMTENLCTBA WM 3KCMIyaTauun COOPYXEHWI, BKIMOYas BbISIBIIEHWE OMacHbIX
NpoLLeccCoB W SBMEHWA Ana  paspaboTkn npedynpexgalowmx W 3almTHbIX
MeponpusTuiA. B nporpaMme MOHWUTOpWHra AOMKHO ObiTb yAEneHO MNoBbIEHHOe
BHMMaHVWe 3Tanam CTpouTenbCTBa, BBOAY B 3KCMnyaTauuio W nepuvoay
aKkcnnyaTauMm [0 ctagum ctabunusaumm npoueccoB B3aumopeiicteusi [TC ¢
npupoaHbLIM KoMnrnekcoM. MNpy HeobxoaMMOCTU NporpaMma AoMmkHA YTOYHSATLCSA Ha
KaXOoM aTane ¢ y4eToM U3MEHEHUs pearbHbIX YCIIOBUIA.



4.9 CocTaB 1 06eM HaTypHbIX HAOMOAEHWUI [OMKHBI HA3HAaYaTbLCS B 3aBUCMMOCTHU
OT Krnacca COOPYXEHWM, UX KOHCTPYKTUBHbBIX OCOBEHHOCTEW 1 HOBU3HBI MPOEKTHBLIX
PeLLeHWI, reonorM4ecKmnX, MaporeoniornyecKnX, reokpruosiornyecknx, CencMmnIeckmnx
ycrnoBui, cnocoba Bo3BeaeHusi n TpeboBaHuin akcnnyataumy. HabnogeHusamu, kak
npaBurno, crieayer onpeaensiTb:

0Cafiku1, KpeHbl N TOPU3OHTasbHble CMELLIEHWSI COOPY)XEHUSI U €70 OCHOBaHMWSI;

TeMnepaTypy rpyHTa B OCHOBaHUM W [PYHTOBOM COOPYXEHUM (npu
CTPOUTENbLCTBE B CYPOBbIX KMMMATUYECKUX YCMOBUSIX, NpPWU CPeLHerofoBov
Temneparype Bo3ayxa Huwxe 1 °C);

Nbe3oMeTPUYECKNE HaMopbl BOAbl B OCHOBaHWM W TPYHTOBOM COOPYXEHUM
(nornoxeHne NOBEPXHOCTH Aenpeccun);

pacxof, Boabl, MnbTPYHOLLECS Yepe3 OCHOBaHWNE COOPYKEHUST;

XVMUYECKWI COCTaB, TeMnepaTypy M MyTHOCTb NpoduibTpoBaBLLENCS BOAbI B
ApeHaxax, a Takxxe B KOnneKkTopax;

3pheKTUBHOCTb PaboTbl APEeHaXHbIX U NPOTUBOMUILTPALMOHHBLIX YCTPOWCTB;

HanpspkeHns 1 AecdopMaLin B OCHOBaHUN COOPYXKEHUS;

NopOBOE [aBrieHNe B OCHOBaHWMN COOPYXeHUS;

ceVicMUYecKmne BO3AECTBINA Ha OCHOBaHUE.

OnpefeneHve ykasaHHbIX MokasaTenel MPOVM3BOAMTCS C  MCMOMb30BaHWEM
pe3yrnbTaToB MHCTPYMEHTasbHbIX M3MEPEHUIA. B ONONHEHME K MHCTPYMEHTanbHbLIM
HabrioaeHusM  criegyeT npegycMaTpuBaTb M BU3yarbHble AN ONepaTUBHOMO
BbISIBIIEHVS] BHELLHUX MNPOSIBMEHU pa3BUTUSi HebraronpusiTHbIX MpOLIECCOB B
OCHOBaHWM U FPYHTOBbIX COOPYXEHMSIX.

CocTaB U 06bEM HaTypHbIX HabMOEHWA B CUCTEME MOHWUTOPWHIa AOIMKHbI
HazHayaTbCs B COOTBETCTBUM C pa3paboTaHHbIMM CLEHapusMu  pasBUTUS
noTeHUManbHbIX aBapuii M WHUMAEHTOB, a@ Takke WX MOCNEACTBUA C LEnbio
npefoTBpaLleHUst Ype3BblHalHbIX CUTYaLUK.

4.10 Mpu npoekTUpoBaHUM OCHOBaHW coopyxeHuin |l knaccoB Heobxoammo
npegycMaTpuBaTh YCTaHOBKY KOHTPOMNbHO-M3MepuTensHomn annapatypel (KUA) ana
npoBeAeHNs HaTypPHbIX HabnoaeHU 3a COCTOSIHUEM COOPYXXEHUI U UX OCHOBaHWUN
B MnpoLecce CTpPoOUTENbLCTBA M B Nepuoa X aKcnnyatauum (cormacHo 4.9) kak ans
OnepaTUBHON OLEHKW HadeXHOCTW OTAENbHbIX JIeMEHTOB, Tak W CUCTEMbI
"COOpyXeHne-oCHOBaHVe" B LIefloM, CBOEBPEMEHHOTO BbISIBNIEHNA AedeKToB U
NnoBpeXaeHii B CUCTEMe, NpeaoTBPALLEHVst aBapui, YNyylleHUsl YCIOBUIA
AKCNIyaTauumn, a Takxe Ans OLeHKW NPaBUIbHOCTU NPUHSATBIX METOAOB pacyera,
MX COBepLLEHCTBOBaHNSA. [4nst coopyxeHus IV krnacca u nx OCHOBaHWUM, Kak NpaBuIio,
cnepdyeT NnpeaycMaTpuBaTh reofesnyeckme n BusyarnbHble HabnoaeHus.

CocTtaB 1 o6bem yctaHoBkm KWA B coopyxeHue U ero OCHOBaHWE [OSDKHbI
onpenensTbCa MNPOEKTOM HaTypHbIX HAGMOAEHUA W UccredoBaHUi, KOTOPbIA
COCTaBMAETCA AN BCEX CTaAMIA NPOEKTUPOBaHUSA, CTPOUTENbCTBA U dKCnyaTauum
N ABMAETCS HEOTHEMITIEMON HaCTbIO MPOEKTa COOPYXEHUS.

MpymevaHus

1 YctaHoBka KVNA Ha coopyxeHusx IV knacca n B UX OCHOBaHUAX peKOMeHAyeTCst
npu 060CHOBaHUM ANt CIOXHbIX WHXEHEPHO-Teoriormyecknx YCroBuii v npu
MCMOMb30BaHNN HOBbIX KOHCTPYKLIMIA COOPYXEHMIA.

2 [Ons coopyxeHuit IV knacca WHCTpyMeHTanbHble HabrnogeHus gonyckaetcsi
orpaHMunTb  HabrniogeHusamu  3a  unbTpauvelr B OCHOBaHWW, OCagkaMu W
CMELLEHVSIMA COOPYXXEHWSI 1 €r0 OCHOBAaHWS.

4.11 Tlpn NPOEKTUPOBaHWM OCHOBaHUI MMAPOTEXHUYECKNX COOPYXEHUN AOIDKHbI
6bITb NPEAYCMOTPEHbI MHXEHEPHbIE MEPOMNPUSITUSI MO OXPaHe OKPYXatoLLel cpeapbl,
B TOM YuCrie No 3aLmTe npuneraLwyx TEpPUTOPUIA OT 3aTOMMNEHNUS U NOATONMNEHNS,
OT 3arps3HeHUst MOA3EMHbIX BOA MPOMBILIEHHBIMU CTOKaMW, a Takxe Mo
npeaoTBPaLLEHMIO OMon3HeN 6eperoBbIX CKIIOHOB U APYrvX NPOLLECCOB, CMOCOOHbIX
BbI3BaTb HeratvBHble sBreHuss B 6GeperoBblx npumbikavuax TC u B
BOJOXPaHUIMLLE (HENPOEKTHYI0 BOMHY, NepernorHeHne Bbile (OPCUPOBaHHOTO
nognopHoro ypoBHsa (®IY) u T.n.), a Takxke NoBpexaeHNe OCHOBHbIX COOPYKEHI
HamnopHoOro poHTa.

412 Okorornveckoe 0OOCHOBaHWe npoekTa OOYCTpOWCTBa  OCHOBaHUSA
TMOPOTEXHNYECKMX COOPYXEHW [OSDKHO BKMouYaTb paspaboTKy komnnekca
NPUPOAOOXPaHHLIX  MEPOMpPUSITUIA  NpU  CTPOUTENbCTBE WM IKChyaTauum
COOPYXEHWI,  MNpedycMaTpuBalOLLMX  HEMpeBbILEHWe — [OMYCTUMOrO  YPOBHS
aHTPOMOrEHHOTO  BMeLaTeNnbCTBa B MPUPOAHYD Cpedy W rapaHTUpYLLmX
COXPaHHOCTb MPUPOAHON Cpedbl W NpefoTBpalleHMe B Hel  HeraTuBHbIX
OeCTPyKTMBHbIX npoueccoB. Creayer Takke paccMaTpuBaTb MepOrpusTus,
Bedylme K  YIyYWeHUIo  9KOSorMyeckol oBCTaHOBKM MO CPaBHEHWO C
€CTEeCTBEHHOWN NMPUPOAHON (Co3AaHne 30H peKkpeaLuun, pekyrnbTuBaumv 3emers U
BOBMEYEHNE WX B XO3AWCTBEHHYIO AEeATeNbHOCTb YerioBeka U T.4.). [Mpu aTtom
OODKHbI  pacCMaTpMBaTbCA  HE  TOMbKO  PanoH  PaCMONOXEHUS  OCHOBHbIX
COOPYXEHWI, HO N 0BnacTb BNUSHWA BOAOXPaHUMMLLA U HkHero Bbedba ['TC kak B
CTpouUTENbHBIN, Tak U B 3KCMMyaTauWoHHbIA nepuoabl. Ocoboe BHUMaHWE 3TUM
BOMpPOCaM [O/MKHO ObiTb yAeneHo npu BO3BEAEHWW COOpPYXeHuin, obpasoBaHum
BOAOXPAHUMWLL U T.MN. B YCIIOBUAX KAPCTYIOLLMXCS Y MHOTONETHEMEP3NbIX FPYHTOB.
Mpn npoekTvpoBaHWn ocHoBavui [TC crnegyeT pyKOBOACTBOBaTbCSH
3aKoHOAaTENbHbIMU aKTaMn U HOPMAaTUBHBIMU OKYMEHTaMW, YCTaHaBNMBaOLLMMU
TpeboBaHUs K OxpaHe NPUPOAHON cpeabl NPY UHXEHEPHOW [eATENbHOCTY.

4.13 MaTtepwuarnbl, Ucnosnb3yemble Npy CTPOUTENbCTBE (NPUBO3HbIE UM MECTHbIE),
Xummyeckue [06aBKM M peareHTbl  AOIKHbI  MPOXOAUTH  CaHUTapHylo U
9KOIIOTMYECKYI0 3KCMEPTM3Y Kak CaMux MaTepuanoB, Tak W pesynbTatoB WX
BO3ENCTBUA Ha YenoBeka v NPUPOAHYI0 Cpeay.

5 Knaccudmkaumsa rpyHToB U ux onsmnko-
MexXaHU4YeCKue xapakTepucTukm



O6OLwue nonoxeHus

5.1 ®usmnko-mexaHnyeckmne xapakTepUCTUKM rPyHTOB HeobXoauMo onpeaenaTb Ans
MCMOSb30BaHUS UX 3HAYEHWI Npu:

KnaccudmKaLuum rpyHTOB OCHOBaHUSI U BbIAENEHNN VHXEHEPHO-reonormyeckmx
ANIeMEeHTOB;

onpeaeneHnn ofHUX nokasaTenen Yepes Apyrue ¢ NOMOLLbHO (yHKLMOHaNbHbBIX
WY KOPPENSALMOHHbIX 3aBUCUMOCTEN;

peLueHnn 3aaay NPOEKTUPOBAHUSI OCHOBAHUIA MMAPOTEXHUYECKUX COOPYKEHWNA,
pernameHTMpoBaHHbIX 4.2.

5.2 Knaccudmkaumio rpyHTOB OCHOBaHWIA MMAPOTEXHUYECKNX COOPYXEHWIA crieayet
BbINOMHATL cornacHo TpeboBaHnuam [OCT 25100, tabnuubl A.2 npunoxeHuns A
HacTOSILLEro CBOAA NpaBwUr, paccmaTpuBasi NPUBEAEHHbIE B HUX XapakTepUCTUKM
IPYHTOB KaK KrnaccugmKaL OHHbIE.

5.3 [nsa knaccudmkauum rpyHTOB Y MPOEKTMPOBAHUSI OCHOBAHUIA MO POTEXHUYECKUX
COOpYXeHWUn  HeobXxoaMMO  OMpeaensTb  3KCMEPUMEHTaNbHO U BbIYUCISATb
creqyloume  knaccudgwmkaumnoHHble  (cormacHo FOCT  25100) xapaKTepucTuku
TPYHTOB:

rpaHynomMeTpUYeCcKuniAi CocTas;

NMoTHOCTb £;

MNNIOTHOCTb YacTuy 2 ;;

MrOTHOCTb CKeneTa &4 ;
NPYPOAHYIO BNaXHOCTb ¥ ;
KO3hPULMEHT MOPUCTOCTU ¢ ;

BIaXHOCTb Ha rpaHm1Lax packatbiBaHus Wy 1 Tekydectn #p;
4MCHIO NNACTUYHOCTU {p

nokasarenb Teky4ecTu [ ;

KO3(ppMLIMEeHT BOAOHACHILLEHUSA 5, ;

cTeneHb NIOTHOCTY Neckos {j ;

cTeneHb HEOAHOPOAHOCTU rPaHyrioMeTpUYecKoro coctasa iy, ;
OTHOCUTENbHOE COAEPKaHNe OpraHn4eckoro BeLlecTsa J, ;
OTHOCUTENbHY0 AedopmaLmio HabyxaHust 6e3 Harpyskn & gy;
OTHOCUTESbHYI AedopMaLMio MPOCafOYHOCTH = ;

cTeneHb 3aconeHHocTn Dy

CTeneHb pacTBOPUMOCTM COMet B BOAE 4 4 ;

npesen NpoYHOCTM Ha OAHOOCHOE CxaTue R, ;

KoappMLINEHT pasmsiriaemocTy B Bofe Ko ;

KO3(UMLIMEHT BbIBETPENOCTN Ky ;

KO3(DPMLINEHT UCTUPAEMOCTH KPYMHOOGIIOMOUHBIX FPYHTOB £ 4 ;
TeMnepaTypy Hauaria 3amep3saHus (oTTamBaHust) Tar ;
KO3(MLIMEHT CHAMAEMOCTI MEP3NOro rpyHTa & 5 ;

OTHOCUTENbHYIO AedopMaLIo MOPO3HOTO MyYeHNs £ g ;
cTeneHb 3anonHeHus obbema Mnop Mep3rnoro rpyHTa NMbAOM W He3amepa3Luei

BOAON 5. ;
CYMMAaPpHYH0 NbAUCTOCTb MEP3IIONO IPYHTA Ipuy ;

NbANUCTOCTb MPyHTa 3a CYHET BUOAUMbIX NeAAHbIX BKIIOYEHNN iz' .

Tabmvua 2
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KnaccudmkaumnonHas
XapakTepucTvka
rpyHTOB

PUsnKo-MexaHn4eckune XapaKTepUCTUKN rpyHTOB

NrOTHOCTb
cyxoro

rpyHTa (B
maccuBe)

o4, TM3

Ko3achdmLMeHT
nopucToCTn
(8 maccuse)
g

CONpoTUBEeHNe
0OZIHOOCHOMY
pacTsKeHWo
nopoaHbIx 6rokos
B
BOZOHACbILLEHHOM

cocToaHNn Fy o,
MlMa

Moayrb
nedopmanmm
rpyHTa

(8 maccuse)
Z,Ma

A CkanbHble

CkarbHble npu
npegerne MpoYHOCTM
Ha 0fHOOCHOE
cxaTve OTAENbHOCTM

R, »5MMa

MarmaTtnyeckne
(rpannTbl, AMOPUTHI,
nopdpmpuTbl 1 Ap.)

MeTtamopdmueckme
(rHelcbl, KBapLUMTbI,
KpucTannmyeckme
cnaHubl, Mpamopbl U
ap-)

OcapgoyHble
(n3BecTHsKN,
[OrOMUTBI,
nec4yaHukmn n ap.)

2,5-31

<0,01

>20000

MonyckanbHble npu
R, <5MMa

OcapgoyHble
(rMrHUCTBIE CnaHubl,
aprunnnThbl,
aneBponuUTbI,
necyaHuku,
KOHrromeparbl,
merbl, meprenu,
Tydbl, TMNCbI U Ap.)

2,2-2,65

<0,02

<1,0

200-2000

B HeckanbHble

KpynHoo6nomouHble
(BanyHHble,
rane4yHuKoBbIe,
rpaBuiiHbIE),
necyaHble

MbineBaro-
IMYHUCTBIE  (Cynecw,
CYITIMHKM W TTWHBI)

1,4-2,1

1,1-21

0,25-1,00

0,35-1,00

20-200

4-10

MprvmeyaHve - B npunoxeHnn A npuBedeHa KnaccudmKaums MacCUBOB CKallbHbIX
TPYHTOB: MO CTENeHN TPeLwyHOBaTOCTH, BOAOMPOHWLL@EMOCTH, AedopMmupyemocTu,
BbIBETPENOCTW, MO HapYLUEHWO CMSIOWHOCTM (pPasnoMbl U TPELLWHbI), N0 CTeneHn
OHOPOAHOCTU, a Takke MO NbAUCTOCTU CKallbHbIX W HecKasbHbIX FPYHTOB U MO
CTeNeHn LieMeHTaL M1 UX NbAoM.




5.4 [Insi NnpOeKTUPOBaHWsi OCHOBaHWIN MMAPOTEXHUYECKUX COOPYXXEHUI HeobXxoaumo
TaKxe onpeaensaTb:

AaBrieHne npeaynioTHeHNA £. |
yron BHYTpPEHHEro TpeHua W yaenbHoe cuenneHne B 3CtX,beKTI/IBHbIX

HanpsXeHnax @' , ©' M B NOSHbIX HanpsXeHusx © , c;

COMPOTUBIIEHVE HEAPEHNPOBAHHOMY CABUTY 5 ;

Moaynb gecdopmaumm E;
KO3(ULMEHT MIIOTHEHUSI (CKUMAEMOCTH) & ;
Ko3adhdmLmMeHT nonepeyHon gedopmanm v ;

KO3 hPULMEHT dmnbTpaumm & ;
KO3(PULIMEHT KOHCONMMAALUWN ©y, ;
napameTpbl  non3yqecTut By n 3w (MO TEOPUM HACTEACTBEHHOM

nonsyyecTn);
nokasaternu unbTPaLMOHHON MPOYHOCTU FPYHTOB (MECTHbIN U OCPedHEHHbIN

KPUTHYECKHNE rPaaneHTbl Hanopa fy. , g m W KPUTUHMECKME CKOPOCTN (MALTpaLvM
Uer ),

CKOPOCTW PacnpoCTPaHeHWs MNPOAOMbHbIX Uy UM MOMEpeYHbIX U s BOMH B
MaccvBe;

d
AVHaMUYecKoe CONpOTUBIIEHUE HELPEHNPOBAHHOMY CABUTY &; ;
AVHAMUYECKMIA MOAYMb caBura (34 ;
AVHAMUYECKMIA MOLYIb 06 beMHOro cxatua 4 ;

AVHaMUYECKUIA KOIMLMEHT 3aTyxaHus (aemndwmpoanns) o ;
yAernsHoe BoAoMornoLleHne ¢ ;

KO3(ppMLIMEHT ynpyroit BOAOOTAauN IPpyHTa i ;

KO3(h(hMLIMEHT rPaBUTaLMOHHOM BOSOOTAAUM IPyHTa H ;
napameTpbl TpeuwmH (Mogynb TpeumHoBatocTv M ;, ymbl nageHns * 4 v

NPOCTUPaHNA & ; 1, ANUHY {;, WMpUHY pacKpbITHS bj )
napameTpbl  3anonHUTens  TpewwmH (CTeneHb  3anofiHeHus,  COCTas,
XapakTepuUCTUKN CBOWCTB);

KO3(HHMLLMEHT MOPO3HOTO MydeHns X ;

yOernbHy0 HOpMaribHYIO U KacaTerbHY CUMbl MyYEHUs T, U Ty ;
npeaen npoYHOCTU 3NIEMEHTApPHOMO MOPOAHOro 6rioka CKanbHOro rpyHTa Ha

OHOOCHOE CcxaTune Rc )
npenen npo4HOCTU OTAENbHOCTU CKarbHOro rpyHTa Ha 04HOOCHOE pacTaXXeHne

R .

2
npegen npo4YHOCTU MaccuBa CKalrlbHOIo rpyHTa Ha pacTsXeHue R{,m n cxatune
R

o

npeaesn NPpoYHOCTM MaccmBa Ha CaBUr R, ;
JMNKOCTb (MPeaen aare3noHHOM NPOYHOCTM IMIMHUCTLIX TPYHTOB) I ;

TENMONPOBOAHOCTL Tarloro rpyHTa Mg, ;
TEMNONPOBOAHOCTL MEP3SIOTo TPYHTa A 1 ;
0GBEMHYIO TENMOEMKOCTh Tarloro rpyHTa cg, ;
06 bEMHYIO TEMMOeMKOCTL MEep3rioro rpyHTa <5 ;

KO3hAMLIMEHT CHMMAEMOCTN Mep3roro rpyHTa & i
KO3(phMLIMEHT CHMMaEMOCTMN OTTamBaKOLLEro rpyHTa & ;

KO3(pDULIMEHT OTTanBaHNUs Ay ;

KO3(PhMLIMEHT TPEHNSA HA KOHTAKTE COOPYXEHUS C TPYHTOM tZi, .
Mpy HeobGxoaAMMOCTU crieayeT onpeaensdTb U ApYrne XapakTePUCTUKUN MPYHTOB.

5.5 CocTaB HeEOOXOAMMBIX XapakTepUCTUK U3 Yucna nepeyncrneHHblx B 5.3 n 5.4
onpegensieTcsa B TEXHNYECKOM 3afaHuM Ha NpoBeAeHNe UHXEHEPHO-Te0orM4Yeckmnx
M3bICKaHWA B 3aBUCUMOCTN OT OCOBEHHOCTEN UHXEHEPHO-Te0NormMYecKmnx yCrioBui
y4acTKa, HasdHavyeHus, Krmacca M TeXHUYECKUX XapaKTepUCTUK MpOeKTUpyemoro
COOPYXEHWsl, XapakTepa W BEMUYMHbI OXWAAEMbIX Harpy3oK W BO34EWCTBWNA,
cocTaBa M METOZOB pacyeToB 1 T.N. TaM xe ykasblBaloTcs 0cobeHHOCTH npoLecca
BO3BE[IEHNS U YCIIOBWIA SKCMnyaTaLuum COOPYXEHWIA, KOTOPbIe MOTYT MOBMMATL Ha
M3MeHeHVe (r3NKo-MexaHNYecKMx CBOWCTB FPYHTOB. B cocTaBe TexHW4ecKkoro
33faHnst U MporpaMMbl Ha MPOBEAEHWNE WHXEHEPHO-TEONOTMYECKNX W3bICKaHWIA
pomkHa 6bITb paspaboTaHa nporpamma creumanbHbIX NoneBbiX U NiabopaTopHbIX
ncenegoBaHnin U onpeaeneHnn rnsnko-MexaHN4eCcknx CBOMCTB MPYHTOB.

5.6 lMporpaMmbl cneuuasnbHbIX MNOMEBbIX U NIAabopaTopHbIX UCCRefoBaHUA LOIDKHbI
cogepxaTb METOAMKN WUCMbITAHWIA TPYHTOB W WMHTEepBanbl Harpysok, B npegenax
KOTOpbIX ~ CrneayeT  onpedenaTb  3HAYeHWs  MeXaHW4Yeckux  MnapameTpos,
Ha3HayeHHble C Y4eTOM COCTaBa, MNPUPOAHOMO COCTOSIHUS  TPYHTOB W
npeanonaraeMbix  YCIOBUA  B3aMMOAEWNCTBMSI  COOPYXEHUSI C  TPYHTOBbIM
ocHoBaHueM, TpeboBaHus K wuchbiTatensHomy obopygoBaHuio u T.4. [lpun
COOTBETCTBYIOWEM O0BOCHOBaHWM  [OMyckaeTcsi NpUMEHeHWe MEeTOoOoB, He
pernameHTUpoBaHHbIX AencTBytoLwel cuctemon FOCT.



5.7 WxeHepHo-reonormyeckune yCcrnoBus cTpouTenbcTBa OOMKHbI
KOHKpEeTU3MpoBaTbCA U AeTarmaupoBatbcsi nytem o0600LeHns wn  aHammsa
pesynbTaToB MoneBbiX W NabopaTopHbIX UCCMeAoBaHUA TPYHTOB W MOCTPOEHUS
VHXEHEPHO-TEONOTMYECKUX  (YUCIEHHbIX UMM dM3NYEecKUX) Mopenein  (Cxem)
OCHOBaHWSA C Y4eTOM yka3aHuin pasgena 6 HacTosiwero csoga npasun. OueHka
HEOHOPOAHOCTN TPYHTOB OCHOBaHuWsi, BblaeneHve U3 n PO u BbluucneHve
HOPMaTUBHbIX W pacyeTHbIX 3HAYEHW XapaKTEePUCTUK BbIMOMHATCSH MyTem
cTatucTuyeckon obpaboTkM pesynbTaToB  WCMbITaHWA B COOTBETCTBUM  C
TpeboBanmsamn TOCT 20522 1 pasgena 6 HacTosILLEro cBoga npasun.

5.8 HopmaTtuBHble  3Ha4YeHUss  xapaKTepucTuK TPYHTOB X,  [OMMKHbI
ycTaHaBMMBaTbCA Ha OCHOBE pe3ynbTaToB MOMeBbiX W NabopaTopHbIX
VCCreaoBaHu, MPOBOAMMBIX B YCIOBUSAX, MaKCUMaribHO MPUOIIMKEHHBIX K
ycroBusiM paboTbl rpyHTa B pacCMaTpuBaeMoli cucteme "coopyXeHne-ocHoOBaHme".
3a HopMaTMBHbIE 3HAYEHUS BCEX XapaKTepUCTVK criefyeT NpUMHUMaTh WX CpefHue
CTaTUCTUYECKME 3HAYEHUS.

PacyeTHble 3HaYeHWs xapakTepuCTUK PYHTOB X [AOIDkHbI OnpeaenaTbcs no
dopmyne

X=Xyl @3

rae ')"g - KOS(beMLI,VIeHT HaOEeXHOCTU NO IPYHTY, OI'Ipe,EleJ'IﬂeMbIVI B COOTBETCTBUM C
FOCT 20522.

I'Ipw Knaccwdpmaumw TPYHTOB MPUMEHAKTCA HOpPMaTUBHblE  3HaYeHUA
XapakKTepuUCTUK, Npu pelleHnn 3agad npoeKTUpoBaHUA - KakK HOpMalibHble, TakK U
pac4yeTHble 3Ha4YeHnA.

5.9 PacyeTHble 3HA4YEHUs| XapaKTepUCTUK TPYHTOB tge, ¢, &, @ W R, ana
pacy4eToB Mo NpefAerbHBIM COCTOSHWAM NEPBOIA rpyNNbl 0Go3HavaloTes tgey, oy,
s, o1 v R, BTOpOW rpynnbl - tg@r, oy, Sul, o W E.q1. Mpy onpepenexnm
pacyeTHbIX 3HAYEHWN tg@, ©f, &I, o1 W Rl KOIMMUMEHT HAZEeXHOCTU o

TPYHTY Yz ONPeAenseTcs npyn OQHOCTOPOHHEN! A0BEPUTENIbHON BEPOATHOCTY o =
0,95. PacyeTHble 3HA4Y€HUs1 XapakTEpUCTUK ANl pacyeToB MO NpefenbHbIM
COCTOSIHUSIM BTOPOIA MpyNnbl CrieayeT NpUHUMaTh PaBHbIMU HOPMATMBHLIM, T.€. NPy

3HaYeHmm tg =1.

[Ona ocHoBaHwin coopyxenun Il n IV knaccos, a Takxe AOns OCHOBaHWN
coopyxeHuit | n Il knaccoB Ha cTagum 06OCHOBaHWSA CTPOUTENbCTBA pacyeTHble
3HavYeHUs dM3NKO-MEXaHNYECKNX XapaKTEPUCTUK FPYHTOB AOMNycKaeTcsi NpyHMMaTh
C MCMOSb30BaHWEM aHaroroB, KOPPErsILMOHHbIX CBA3EW U T.4.

510 B obnactM MHoOronetHen Mep3noTbl dM3NYeckne, MexaHudeckue |
MNbTPaLMOHHbIE  XapaKTepUCTMKM  OCHOBaHUS  3aBUCHAT  OT  NbAWCTOCTM
(BnaxHocTn) W TemnepaTypbl nopod. [edopmaunoHHble, MPOYHOCTHbIE WU
MNbTPaLMOHHbBIE XapaKTEPUCTUKN MaccuBa B KPUONMTO30HE CriefyeT onpeaensTtb
NpeyMyLLECTBEHHO MOMEBbIMU  MeToAaMW  (LUTammnoBble  OMbITbl, OTKaYkM W
HarHeTaHust Bodbl, reodgwanyeckue metoabl). MaccvuB  pomkeH  OblTb
OXapaKTepu3oBaH Kak B €CTECTBEHHOM, TaK W B MPOrHO3HOM (nocre oTTavBaHus!)
COCTOSIHUN.

5.11 [Mpu NpoeKTUPOBaHUN CUCTEMBI "COOPYXEHWEe-0CHOBaHWE" criefyeT yuuTbiBaTh
BO3MOXHOE M3MEHEHME (P13VKO-MEXaHNYECKMX XapaKTePUCTUK rPYHTOB B NpoLecce
BO3BEEHNA W  SBKCMMyaTauun COOPYXEeHUs, CBA3aHHOe C  U3MEHeHnem
rMaporeonorMyeckoro  pexuMa,  HanpseHHO-4eoPMUPOBAHHOTO  COCTOSHUSA
OCHOBaHWSl, MOCneaoBaTeNbHOCTLIO U YCOBUSIMU BEAEHUA CTPOUTENbHLIX pabor,
MCKYCCTBEHHBIM perynmpoBaHMeM (hn3nKo-MeXxaHU4eCKnx CBOWCTB FPYHTOB U T.A.
[Ona  cunbHopgedopmupyembix  (npu £< 0,2 Mla), nerkosblBETPUBAEMbIX,
CUIMbHOTPELLMHOBATbIX, Pa3MOKaloLLMX 1 Habyxalowwx nop BO3AecTBMEM BOAbI
nonycKarnbHbIX PYHTOB CriedyeT MpUMEHsITb COCTaB U MeTOAbl onpedeneHvs
PM3MKO-MEXaHNMYECKNX XapaKTepUCTUK W pacyeToB, COOTBETCTBYOLWME Kak
CKasbHbIM, TaK U HeCKarbHbIM rPyHTaMm.

[ins palioHOB pacnpoCTpaHeHUs MHOTOMETHEMEP3IIbIX IPYHTOB CreayeT TaKkxe
yYuTbiBaTb W3MEHEHVEe TemrnepaTypHOro pexuma OCHOBaHWS, MpuBOAsLUEe K
M3MEHEHMIO COCTOSHMSA, MEXaHNYECKUX 1 TENNOGM3NYECKNX CBONCTB FPYHTOB.

Xapaktep W WHTEHCMBHOCTb BO3MOXHbIX W3MEHEHUA CBOWCTB PYHTOB
OCHOBaHWI B MpoLiecce CTPOUTENLCTBA W SKCMyaTaLun COOPYXEHWA OOImKHbI
NpOrHO3npOBaTLCSA Ha BECb CPOK CyxObl COOPYXEHWS Ha OCHOBE Pes3ynbTaToB
COOTBETCTBYIOLLMX MOAESbHbIX W 3KCMNEePUMEHTarnbHbIX WCCReaoBaHUn u  ux
nocreaylowen  KOpPekTUPOBKM MO pesynbTataM  HaTypHbIX — HabrogeHun
(MOHUTOpWHra).

5.12 HopmaTuBHblE U pacyeTHble 3HaYEHUS XapakTepPUCTUK FPYHTOB AN OLEHKK
COCTOSIHUS TMAPOTEXHUYECKMX COOPYXEHMI B Mpouecce aKcnnyatauuu criegyet
yCcTaHaBMMBaTb Ha OCHOBE Pe3ynbTaToB WHXEHEPHO-TeOoriorMyYecknx W3blCKaHWiM,
BbINOMHEHHbIX HAa CTagun "nNpoekT", pe3ynsTaToB reoTEXHUYECKOro KOHTPOSs Mpu
BO3BEAEHUN COOPYXEHUA M C Y4eTOM [JaHHbIX HaTypHblX HabmiogeHun. B
HeOBXOAMMbIX Cryyasx criegyeT MNPOBOAUTL  AOMOMHUTENbHbIE  WMHXEHEPHO-
reonormyeckne NCCneaoBaHnst o cneuuansHo paspaboTaHHbIM Nporpammam.

5.13 HopmaTvBHble U pacyeTHble 3Ha4YeHVs XapaKTEPUCTUK [PYHTOB Npu
OOMNOSHUTESbHBIX — M3bICKAHWSIX AN Uereid  PeMOHTa, PEeKOHCTPYKUMM  ©
aKcnnyaTauMn OOMKHbl  yCTaHaBMMBaTbCA MO CheuuaribHOM  nporpaMme.
MporpaMma  M3bICKaHWA  [OOMKHA  Y4MTbiBaTb  CNeuudmKy  CyLUECTBYIOLLMX
COOPYXEeHU, @ MeETOAbI UCNbITaHUA U UCCNeAOoBaHNN CriefyeT Ha3HavyaTb C y4eToM
METOAMK NpeLLEeCTBYOLLMX UCMbITAHWA 1 UCCIEAOBaHWIA.
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XapaKkTepucTUKN HeCKanbHbIX FPYHTOB

5.14 OnpepeneHvie xapakTepUCTUK MPOYHOCTU TPYHTOB B CTaABWUIM3MPOBaHHOM

cocTosHUM (B O(PIEKTMBHBIX HAMpsDKEHWSIX) tZe' U «' crnegyeT BbINOMHATHL
METOOOM TPEXOCHOMO CXaTusi MO  KOHCONMAMPOBAHHO-APEHUPOBAHHON CXeMe
(COCT 12248). [Ons ocHoBaHun u  coopyxeHun KV knaccoB  npu
COOTBETCTBYIOLWEM  OBOCHOBaHWM  [OMyCKaeTCcs  WCMorb3oBaTb  MeToq
OOHOMIIOCKOCTHOMO cpe3a Mo KOHCONMAMPOBaHHO-ApeHpoBaHHo cxeme (COCT
12248) w/vrm No  KOHCONMMAVPOBaHHO-HEAPEHNPOBAHHON CXeMe C W3MepeHVem
MOPOBOrO AABMEHMSI.

OnpefeneHe MNPOYHOCTU TPYHTOB B  HECTABUNMM3MPOBAHHOM  COCTOSIHUM

(conpoTuBneHne HegpPEeHWPOBaHHOMY CABWMY &, ) criefyeT BbINOMHSATb METOAOM
TPEXOCHOTO CXaTUsi MO  HEKOHCONMAMPOBAHHO-HEAPEHNPOBaHHON (B 0CODbIX
crnyyasx - no KOHCONMAWPOBAHHO-HEAPEHUPOBaHHOW cxeme). [nsi ocHOBaHW U
coopyxenuin lll u IV knaccoB gonyckaeTcsi Npu COOTBETCTBYIOLLEM 060CHOBaHWUU
ucnonb3oBaTb MeTod  OAHOMMOCKOCTHOTO cpe3a MO  HEKOHCONMMAMPOBAaHHO-
HepeHnpoBaHHoOM cxeme ("ObICTpbIv cpes”).

MpumeyaHus

1 XapaKTepuCTUKuM MPOYHOCTU tg@ U ¢ B HECTAbWUIM3UMPOBAHHOM COCTOSHUM (B
MNOMHbIX HAMPSHKEHWSIX) ONPEfEnsoTCs B WUCKIMHOUUTENbHBIX CIydasx TOMbKO Ans
cnewuuansHO 060CHOBaHHBIX PACYETHBLIX CXEM.

2 lMpu onpeaeneHnn 3HadeHnn tge', ' 1 &, AN UHXEHEPHO-TEONOTMYECKMUX CXEM
[onyckaetcs  UCnonb3oBaTb  MeTOAbl  CTAaTUYECKOro  30HAMPOBAHUS U
BpaLLaTenbLHOro cpesa.

5.15 HopmaTuBHble U pacyeTHble 3HaYeHWUsi XapakTepucTuk tgw' wc' cregyert
onpeaensTb NpUMEHUTENbHO K runoTe3e npoyHoctn KymoHa wrm Kynoxa-Mopa
nytem cratuctudeckon obpaboTkm Bcex nap  NpedenbHblX  3HaYEeHuin
MaKCVManbHbIX U MUHUManbHbIX [MaBHbIX HaMpPshKEHWA, MOMyYeHHbIX METOAOM
TPEXOCHOrO CxaTust (b0 nap 3Ha4eHWn HopMarbHbIX Y NPeAenbHbIX KacaTerbHbIX
HanpsbKeHW, NOMy4YeHHbIX METOAO0M OAHOMIOCKOCTHOTO Cpe3a) B COOTBETCTBUM C
[OCT 20522.

5.16 PacueTHble 3HaYeHWs1 XapaKTepUCTUK tgpr, ¢; W Sul cnedyeT BblUUCHSTb,
2, 1

UCMOMb3Ys  KOIXDMLIMEHT HafEeXHOCTU MO TIPYHTY ¥g MPU  OOHOCTOPOHHE
[oBepuTenbHON BeposaTHoCTH o =0,95.

Ecrnm nonydeHHoe Takum o6pasom 3HadeHne te Gynet Gonee 1,25 (ans wuios -
1,4) vnn meHee 1,05, TO ero HeOGXOAMMO NPUHMMATL COOTBETCTBEHHO PaBHbIM

Yg =1,25 (anavnos - 1,4) n ¥y =1,05.

PacueTHble 3Ha4YeHUs XapaKTepUCTUK tggr, ¢ W Sy CrneayeT npuHUMaThb
PaBHbLIMV HOPMATMBHBLIM UX 3HAYEHUSIM.

5.17 [Ons rpyHTOB OCHOBaHWii coopyxeHuii |l knaccoB [oMOMHWUTENbHO K
MCMbITAHUAM  yKa3aHHbIMKM nabopaTopHbiMKM  MeToAamMu  criedyeT NpPOBOAUTH
MCMbITAHUA B MOMEBbIX YCMOBUSIX METOAaMu CTaTU4eCKOoro W AMHaMU4ecKoro
30HAMPOBAHMWS, BpalATENbHOTO Cpe3a, a ANl OCHOBaHWA  GETOHHbIX U
Xene3obeTOHHbIX COOPYXEHW - MeTodOM cABWra LuTamnoB. McnbiTaHus
yKazaHHbIMW MeTodaMu W OnpefeneHne no ux pesynbTaTtamM HOPMaTUBHbIX

3HAYEHUN XapaKTEePUCTUK tgg,, €y W Sy CMeAyeT MPOBOAUTL AN YCROBWIA,
COOTBETCTBYIOLMX OCHOBHbIM PACHETHLIM CriydasiM B Nepuofbl CTPOUTENLCTBA U1
3KCMIyaTaumm COOpYXeHus.

5.18 Mpy WCMBITAHUAX KPYNMHOOGMOMOYHBLIX TPYHTOB [OMycKaeTcsl NpUMeEHeHVe
MOZENMPOBaHNSl  FpaHyroMeTPUYECKUX COCTaBOB U METOHOB, BKIHOYAIOLLMX
MonyYyeHNe 3KCMEPUMEHTArTbHLIX 3aBMCUMOCTEN XapakTepuCTUK MPOYHOCTHBIX U
0edopMaLMOHHbIX CBOWCTB WUCMbITYEMOrO TPyHTA OT MapamMeTpoB MOTHOCTM
CIOXEHUS1 U TPaHyrIoOMeTPUYECKOro CocTaBa.

Mpn NpPOeKTUPOBAHUN UCKYCCTBEHHBIX OCHOBaHWA KpPOME YyKa3aHHbIX Bbllle
XapaKTepPUCTVK CriefyeT HasHavyaTb [ONYCTUMble [AMana3oHbl  KOHTPOMbHbIX
3HAYEHUN MIOTHOCTU CYXOTO FPYHTA W BRaXHOCTW [PyHTa, YKIadblBaemMoro B
ocHoBaHWe. [nA WCKYCCTBEHHbIX OCHOBaHWA U3 KPYMHOOBIIOMOYHbLIX TPYHTOB
(raneyHuKoB, ropHoOM Macchl 1 T.M.), KPOMe TOro, CrieayeT HasHavaTb JonyCTUMble
[OManasoHbl M3MEHeHUst TpaHyroMeTpPUYEecKoro cocTaBa [pyHTa. [uanasoHbl
N3MEHEHUS KOHTPOIMbHbIX 3HaYEeHUN XapaKTepUCTHK CBOWCTB "
rpaHyrioMeTpUYeckoro  coctaBa  CrieayeT  HasHayaTb MO pesynbratam
nabopaTopHbIX U MONEBbIX OMbITHO-NPOVM3BOACTBEHHBIX UCTbITAHUI.

Mpu onpepeneHun AedopMaLMOHHbIX XapaKTEPUCTUK, TPaHyrioMeTpPUYECKOro
COCTaBa, MNMOTHOCTW CyXOrO TPYHTA@ W BM@XHOCTW [PYHTa, YKNagblBaemoro B
OCHOBaHWe, [OMycKaeTCsl MCMOMb30BaHWE JKCMEPUMEHTanbHO 0BOCHOBaHHBIX
KOCBEHHbIX METOLOB.
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5.19 HopmaTvBHble 3Ha4YeHUs1 cTaTuieckoro Moayna aedopmauun E, HeckarnbHbIX
rPYHTOB criegyeT onpefendts Mo  pe3ynbTataM MOMeBbIX LUTAMMOBbIX W
NPEecCUOMETPUYECKUX OMbITOB, @ Takxe Mo pe3yrnbrataM  KOMMPECCUOHHbIX
UCMBITAHUA W (UNM)  UCMbITAHWA METOAOM TPEXOCHOro CXaTWsi  COrfnacHo
TpeboBaHusim TOCT 12248. [Insi rpyHTOB OCHOBaHWIA M FPYHTOBBIX coopyxeHuii | u I
KNaccoB NpOBEAEHVME UCMbITaHUA METOAOM TPEXOCHOro CxaTus  SBrnsieTcs
obssatenbHbIM.  TpaekTopuy HarpyxeHusi obpasuoB U MeToauku 06paboTku
pesynbTaToB WUCMbITAHWA AOMKHBI YYUTbIBaTb UCTOPUIO HAarpyKeHUst rpyHTOBOrO

MaccuBa (BenuUUHy AaBrieHust NpedynsioTHeHUs , W CTeneHb nepeynnoTHeHWs
rpyHTa), AManasoHbl M3MeHeHus HanpsbkeHudi B PO u meton pacyeta umm
MOZENBbHOTO  UCCREAOBaHWs, AN KOTOpblIX  MpefHa3HayeHbl  pacyeTHble
XapaKkTepUCTUKN.

B Tom cnyyae ecrnv oxvgaemoe MakcuMmarbHoe [aBrieHWe Ha 3NeMEeHT

OCHOBaHWSA NpeBbILaeT AaBrieHne NpeaynnoTHeHUs 2., crnefyeT onpefensTb He
TOMbKO BTOPUYHBLIA &', HO W NEpBUYHbIN &' Moadynm Aedopmauunn. BTopuyHbin
Moaynb &' onpeaenseTcs o KOMMNPEeCCUOHHOW KPUBON B UHTEpBare HanpshKeHWn

OT 6bITOBOTO Ha U3y4aemoli rmybuHe Ao P, . MepBuYHbIN Moaynb &' onpefensercs

No KOMMPECCWMOHHON KPUBOWN B MHTEPBAse HanpsbkeHuh oT F, A0 MakCUMaribHOro
0XVAAEMOrO HanpsXKeHUs Ha 13y4aemon rnybuHe.

HopmaTuBHble 3HadeHusi &, u E, MOryT HazHayaTbCsi Kak MOCTOSIHHBIMU, TaK
1 nepeMeHHbIMU Mo rybuHe.

[ina ocHoBaHWi coopyxeHuit IV knacca pacyeTHble 3HadeHus & [onyckaeTcs
npuHmMaTtb no Tabnuuam, npuBeaeHHbiM B CIM22.13330, ¢ BBeaeHuem

koadpdpuumeHTa #z, , NPUHUMaeMoro no obsizaTernibHOMy NpunoxeHuio B.
Mopynb AedopMaumm ckanbHbIX, MEp3IiblX FPYHTOB Ha CTaaun 060CHOBaHWS
WHBECTULWIA MOXET GbITb ONpefeneH C NOMOLLI CECMOaKyCTUYECKUX METOO0B.
PacueTHble 3HayeHus mogynen gedopmauum E' n E' crnepyet npuHuMmaTh
paBHbIMY HOPMaTUBHBIM.

5.20 KoadpuumeHT ynroTHeHWst @ onpedenseTcs MeToAoM KOMMPeCCUOHHOMo

nmbo TpexocHoro cxatus cornacHo FOCT 12248. HopmaTuBHble 3HaYeHus d,
[OMKHbI onpefenaTbecst B cootBeTcTBUM ¢ TOCT 20522, pacyeTHble 3HaYeHust
koadbpmLmMeHTa yNnoTHeHWS criedyeT NpUHUMaTh pPaBHbIMW HOPMAaTUBHbBIM.

5.21 HopmaTtuBHble 3HayeHWs Ko3dhPMLMEHTOB nonepevHon AedopMaumn vy,
pekoMeHayeTCs onpefensTb No pesynbTataM UCMbITaHWA METOAOM TPEXOCHOro
CKaTUs MO KOHCOMMAWMPOBAHHO-APEHUPOBAHHOW CXEME C  HE3aBUCUMMbIM
N3MepeHneM NPOAOIbHbIX U MonepeyHbIX Aecopmalimii obpasua rpyHTa. 3HaqeHus

¥y CrnegyeT onpefensTb Kak cpefHue apudmeTUdecKkne YacTHbIX 3Ha4YEeHUn 3TON
XapaKTepUCTUKW, MOMyYEHHbIX B OTAESbHbIX WCMbITAHWAX, WM KaK 3HayYeHus,
yCcTaHaBMMBaeMble MO OCPEAHEHHbIM 3aBUCMMOCTSIM M3MEPSIEMbIX B OnblTax
BENUYUH.

PacyeTHble 3HayeHusi koadpdmumeHTa nonepeyHon Aedopmauum v cnegyet
NPUHMMAaTb PaBHbIMU HOPMATUBHBIM.

MMpn OTCYTCTBUM 3KCMEPUMEHTaNbHbIX 3HAYEHWN v pacyeTHble 3HaYeHus
KoadhmumeHTa v npu 060CHOBaHUM AoMNYycKaeTCst NpuHMMaTh no Tabrmue 3.

Tabnmua 3
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PyHTBI KoadpdmuumeHT nonepeyHon gedopmaum v

Hemeparioe COCTOsiHWE || TBepAoMep3ioe
cocTosiH1e

nuHBI Npu:

;<0 0,20-0,30 0,30-0,35

0<7; <025 0,30-0,38 0,35-0,39

0,25¢ I; 0,38-0,45 0,39-0,41

CyrmvHKN 0,35-0,37 0,27-0,33

Meckn n cynecn 0,30-0,35 0,20-0,30

KpynHoo6romouHble rpyHThbI || 0,27 0,20-0,25

MpumeyaHve - MeHbluMe 3HaYEeHWst v MPUHUMAKOTCA NPU GorblUei NIOTHOCTU

rpyHTa.

5.22 [na npeaBapuTenbHbIX pacyeToB OCHOBaHWM coopyxeHun kI knaccos, a
TaKke AN OKOHYaTerbHbIX pacyeToB OCHOBaHUMA coopyxeHwid IV knacca
Aonyckaetcs npy 060CHOBaHWM ONPEAEnsaTb HOPMATUBHbIE U PacyYeTHbIE 3HaYEeHUS
NPOYHOCTHBIX U AeOPMaLIMOHHbIX XapaKTepuCTVK rpyHToB no Tabnuuam us Cr1
22.13330 B 3aBWCMMOCTM OT WX GM3UYECKUX XapaKTepucTuk. [ns oTAernbHbIX
pavioHOB A0MycKaeTCs NOSb30BaTbCA PervioHanbHbIMM TabnuuamMn XxapakTepucTuk
rPYHTOB, CrneLndryecknx Ans aTUX paioHOB, NPUBEAEHHBIMU B TEpPUTOPUAnbHBIX
CTpOUTENBHBIX HOPMaX.

5.23 ina o6ocHoBaHua Ge3onacHomn 1 HafexHoi paboTbl rPyHTOB ocHoBaHui TC
npv AeNCTBUN AIMHAMUYECKMX Harpy3oK 1 BO3AeNCTBU HeoGX0AMMO NPOU3BECTU:

OLLEHKY BEJMMUYUHbI AVHAMUYECKOrO CONPOTUBIIEHNS HEAPEHUPOBAHHOMY CABUTY
PR

OLleHKY AUHaMMKM pocTa M3BbITOMHOTO MOPOBOrO AABMEHWUS B HECBSI3HbIX W

CBSA3HbIX FPyHTax B npolecce AMHaMUYEeCKOro BO3AenCcTBUA U ero BENMYUHbI nocre
3aBepLUEHNS ANHAMUYECKOTO BO3AENCTBUS;

OLLeHKY BEMMYMHbI MOCTLMKUYECKON NPOYHOCTU PYHTOB (MPOYHOCTU TPYHTOB
nocre 3aBepLUeHVst ANHaMUYeCKOro BO3AeNCTBUS);

OLEHKY [AMHaMUYeckux Mogyrei capura (33, obbemHoro cxatus g4 w

AemndvpoBanua nd B npouecce [OMHAMWYECKOTO BO3AEACTBUS, KOTOpble
HeobXxoAuMbl AN onpederieHnst BO3HUKAOWWMX B [PYHTE  [AOMOMHUTENbHbIX
nedopMaLumn 1 COBUTaOLLMX HaNPSHKeHWN;

OLEHKY BEMWYMHbI JOMOSNHUTENMbHBIX OCaAOK W KPEHOB COOPYXeHUs W
rPYHTOBOrO OCHOBaHWS BCNeACTBME AUHAMUYECKOrO BO3AENCTBIS.

Moa AvHaMu4yeckMMKU BO3AEWCTBUSIMM CriedyeT MNOHUMATb HanpsbkeHns 1
pedopMaL v, BO3HMKaOLWE B FPYHTOBOM OCHOBaHWW Mpuv COBMECTHON paboTe
cucTeMbl "COOpYXeHWe-OCHOBaHWe" U OeNCTBUM CEUCMUYECKMX, BOJHOBbLIX WM
nepgoBbiX  Harpy3ok.  Kaxpgas  v3  Harpysok — xapakTepudyetcsi  CBOew

NPOAOIKNTENBHOCTLIO T, XapakTEepPHON 4acToToWn 7, NVKOBbIMM 3HAYEeHUsIMM

KacaTemnbHbIX  HAMPSDKEHUA Tyyay W Ty . YKa3aHHble XapaKTepucTUKM ecTb
pesynbTaT  MOCTPOEHWS  MOAENM  BHELUHEro  BO3AENCTBUS,  CYLUECTBEHHO
yNpoLLaloWmiA pearbHbIN, HErapMOHUYECKU U HEepEerynspHbln XxapakTep CUIOBOro
B3aMMOAENCTBUA COOPYXXEHUS C TPYHTOBLIM OCHOBaHMEM.

5.24 [uHamnyeckve napameTpbl NPOYHOCTM FPYHTOB SABMSAIOTCSH MHTErpanbHbIMU
XapakTepucTvkamM W OJHOBPEMEHHO 3aBUCHAT KaK OT (M3MUKO-MEXaHU4eCKmX
CBOWCTB [PYHTOB, TaKk W OT MapameTpoB BHELWHWX Bo3gencTeuin. Metof
onpegerneHnss MnapaMeTpoB MNPOYHOCTM MPU  AMHAMUYECKMX BO3OENCTBUAX -
pacyeTHO-3KCNepUMEHTarnbHbINA c MCMOIb30BaHVEM nocnegoBaTenbHbIX
npubnxeHnin. MPOYHOCTb TPYHTOB MPU AMHAMUYECKMX BO3AEUCTBUSIX credyeT
onpefensTb Ha OCHOBE IMNOTe3bl O BO3MOXHOCTU JIMHEMHOrO He3aBMUCKMOrO
CYMMVPOBaHWSI Pe3yrnbTaToB BHELUHUX BO3OEWCTBUI (HAKOMMEHUs MOBPEXOEHWN)
ManmrpeHa-MariHepa. OcHoBoM pacyeTHO-3KCNePUMEHTarbHbIX OL/EHOK
OVHAMUYECKUX XapaKTEepUCTUK SBMSIOTCS pesynbTaTbl MOMeBbIX (cTaTuyeckoe
30HAMPOBAaHWE,  YNbTPa3BYKOBOE  30HAMPOBAHME, CEMCMO30HAWMPOBaHWE) U
nabopaTopHbIX UCMbITAHUIA IPYHTOB.
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5.25 3apava nabopaTopHbIX 3KCNEPUMEHTaNbHbLIX UCCIEA0BaHWIA - onpeaerneHe
YPOBHS  LMKMWYECKUX HanpshKeHWA NpU  3adaHHOM  YPOBHE  CTaTUYECKUX
HanpshKeHWN, BbIAEPXMBAEMbIX MPYHTOM [0 pa3pyLUieHus (B YCIIOBUSX 3adaHHOro
HOC). lMporpammMa uCMbITaHW [OMKHA YYUTbIBATb pasfnMyHble MoTeHUManbHble
opMbl  MOTEPU  YCTOMYMBOCTM CUCTEMbI  "COOpPY)XEHME-OCHOBaHME", a Takxe
NPOrHO3UPYEMbIE YPOBHU CTaTUYECKMUX U LIMKIIMHYECKUX HANPSHKEHUIA B OCHOBaHWM.
Mpy  copmypoBaHUM  Mporpammbl  lAGOPATOPHLIX  UCTbITAHWIA  [OMycKaeTcs
paccmatpuBaTb He BCE BUAbI BHELLHUX BO3AENCTBUNA, @ NWLLb HauXyaLMe, C TOYKK
3peHNs BO3MOXHOW MOTEPU YCTOWYMBOCTM  COOpYxeHueM. KoHcepBaTuam
nony4YaembIX OLEHOK [O/keH ObiTb MOATBEPXOEH WMEWMMUCH  OaHHbIMU
MccnefoBaHnii AIMHAMUYECKMX CBOWCTB TPYHTOB B OTEYECTBEHHON U MUPOBOM
npakTuke. MepeHoc pesynbTaToB NabopaTopHbIX UCTbITaHWIA HA HAaTYPHbIE YCIOBUS
TpebyeT COOTBETCTBYIOLIErO  Hay4yHOro OBOCHOBaHUS U MCMONb30BaHWS
HeTpuBMarnbHbIX MOAXOAOB K KOMIMMEKCHOW OLeHKe B3aWMHOMO  BMUSHUS
LMKIMYECKOro  XapaKkTepa HarpyxeHusi, [OJ/MTeNbHOCTM ero  BO3AeWCTBYS,
HEMMHENHOro XxapakTepa peakuun rpyHTa Kak OBYXda3HOW cpedbl Ha BHELLHWE
BO3AENCTBUSA, HENUHENHOro B LIEMOM MpoLecca HaKoMeHWs noBpexaaeMocTu B
rPyHTE Kak cnrowHo cpede v 1.4. OCoBeHHOCTU nporpaMmbl M METOAWKM
npoBeaeHUst nabopaTopHbIX [AWHAMUYECKMX WCTIbITAHWA TPYHTOB, METOAMKM
VHTEpNpeTaLum 1 NPeacTaBreHust pe3yrbTaToB NPUBEAEHBI B NPUNOXeHUN B.

5.26 [MHamnyeckne XxapakTepUCTWKM MPOYHOCTU KaK CBS3HbIX, Tak U HECBSA3HbIX
rPYHTOB CrieayeT onpefensTb B JOMSX OT CTaTUYeCcKOW NPOYHOCTU, NMPUYEM OHU
OOIDKHbI  YCTaHaBMMBATLCA ANS KaXOOro BMAA BO3AEUCTBUNA WHAMBMOYAIbHO.
MapameTpamn [Ons cpaBHEHWs BbICTYNaOT 3AEKTUBHBIN Yron BHYTPEHHEro
TpeHust ¥ [Ons HeCBSA3HbIX MPYHTOB W COMPOTVBIIEHWE HeAPEHNPOBAaHHOMY CABUIY

&, ONS CBA3HbLIX IPYHTOB, MOMyYeHHbIE MO pe3ynbTatam CTaTUYECKUX UCTIbITaHWIA.
Ona  HecBA3HbIX T[PYHTOB MpU  OrpaHUYEHHOW [PEHUpYIoLLeil  CMoCOBHOCTM
OCHOBaHVSi U OHOPOAHOM HanpsXeHHO-AeOPMVMPOBAHHOM COCTOSIHUM NMPOYHOCTh
OMMCLIBAETCA BBEAEHWEM TaK Ha3bIBAEMOTO AMHAMUYECKOTO Yrra TPeHuUs!

8en _ AU

t8@en T e

rae ALT - HakonneHHoe 3a BpeMA pac4eTHoro BO34EVCTBUSA M36bITOYHOE noposoe
AaBneHue.

5.27 HopmaTuBHble 3Ha4yeHWs MapaMeTpoB MOJS3y4ecTy 3.3,;,,” " 31,.;?;,,,q
onpefenalTCs  kak CpeaHue apumeTVHeckue YacTHbIX 3HAYeHUn  3TUX
XapaKTepUCTWK, MOMyveHHbIX AN pac4yeToB OCaAoK Mo  pesynbTatam
KOMMPECCUOHHBIX MUCMbITaHUA U AN pacyeToB FOPU3OHTArlbHbIX CMELLEHWA - no
pesynbTaTaM CABUMOBbIX MCMbITaHUA. [py 3TOM UCMbITaHVS JOMMKHLI NPOBOAUTLCS
Cc dwmkcaumen gecdopmaunin BO BPEMEHN Ha KawQow CTyMeHW Harpysku. YacTHble

3HaueHust dgy U B gpn CRNEdyeT ONpeaensiTb UCXOAS U3 3aBUCHUMOCTH

ot :
=Gy [1+ 2L 1-e ey (4)

lLerpt

roe S - YacTHble 3HaveHust gedopmaLum KOMMPECCUOHHOMO cxatus (npu
KOMMPECCUOHHBIX WUCMbITaHWAX) WM Aedopmaumm  casura  (Mpy COBUIOBbLIX
UCMbITaHWSIX) B MOMEHT BPEMEHMW £;

€, - YaCTHble 3HAYEHVs1 MTHOBEHHOM AehopMaLii KOMIPECCUOHHOTO CXaTHst
(MpY KOMMPECCHOHHBIX UCTbITaHUSX) WM dedopMauuy caBura (Mpu CABUIOBbIX

VCrbITaHUsX).  PacuyeTHble 3HaueHust dupy W 81 opn  criedyeT npuHMMaThL
paBHbIMY HOPMATUBHBIM.

5.28 HopmaTuBHOE W paBHOE €My pacyeTHoe 3HayeHune KoadduuneHTa

KOHCOMUAALMUN €,y =€, OMNpefenseTca kak CpeaHee apudMeTUdeckoe U3
YaCTHbIX 3HAYEHWA 3TOM  XapaKTEPUCTUKK, TMOMyYeHHbIX Mo  pesynsTatam
UCMbITaHWi B 0fOMETPpax (MPUMEHUTENBHO K OfHOMEPHOM 3afadye) B COOTBETCTBUM

¢ [OCT 12248. [onyckaeTcs onpefeneHue ¢, MeTogoM TPEXOCHOro CxaTusi Mo
KOHCONMUANPOBaHHO-HEA PEHNPOBAHHOM cxeMe (npurnoxeHve b).

Ons  ocHoBaHuii coopyxeHust IV knmaccoB, a Ha paHHMX CcTagmsx
NPOEKTUPOBaHUA N AN OCHOBaHWI COOpYXeHui | 1 Il knaccoB NPUMEHUTENLHO K
OOHOMEpHOW 3ajade [OnycKaeTcs HOPMaTMBHOE W paBHOE eMy pacyeTHoe

3HayeHne KoadMLIMEHTa KOHCONMMAAUMM Eyy = &y ONpeaensTb No pesyrbratam
MNBTPALMOHHBIX UCTILITAHWA C YYETOM rokasaTernieil MOPUCTOCTU U YNIOTHEHUS
rPyHTa NpW YCIIOBUM, YTO 3TU NOKa3aTeny onpeaeneHb! OnbITHIM NYTEM.
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529 3a HopmaTVMBHOE 3HayeHve KoaddMuueHTa unbTpauuu &, cregyeT
npyHUMaTb cpeaHee apuUMETUYECKOE YaCTHbIX 3HAYeHW KoaddmumeHTa
dmnbTpauumn rpyHTa, OnpefensiemMbiX NPUMEHUTENBHO K NIAaMUHAPHOMY [BUXEHWIO
BOAbl MO 3akoHy [lapcu Ha OCHOBE pe3ynbTaToB WCMbITaHWA [pyHTa Ha
BOJOMPOHULLI@EMOCTb B NabOpaToOpHbIX WM MOMEBbIX YCMOBUSX C  y4EeTOM
BOCMPUHMMAaEMOro rPyHTOM reocTaTUYeCcKOro AaBfieHUst U Harpy3oK, BO3HMKAOLLMX
nocre BO3BEAEHUSI COOPYXEHWSI, a TakXe C YY4EeTOM CTPYKTYPHbIX OCODEHHOCTeln
rpyHTa. [pu  pesko  BbIpaXeHHON GMMbTPaLMOHHON  aHWU3OTPONWK,  Koraa
BOJOMPOHULI@EMOCTb PyHTa U3MEHSETCS B 3aBUCUMOCTW OT HanpaeneHus Gonee
yeMm B 5 pas, crienyet onpeaensitb koaddruneHTbl dMnLTPaLIMM NO raBHLIM OCSM

aHusoTponun. PacyeTHble 3HaveHus koadpdwmumeHTa dunbTpauum & cnegyet
NpYHUMATL PaBHBIMU HOPMAaTUBHbLIM.

Mpumeyanne - [Ons coopyxenun Il m IV knaccoB pacyeTHble 3HauveHust
KO3MUMEHTOB (PUNbTPaLMM TPYHTOB OCHOBAHWSI [OMYCKaeTCs onpefensTb Mo
aHaroraMm, a TaKke pacyeToMm, MCMonb3ysa [Apyre JdmanKo-MexaHudeckue
XapaKTEPUCTUKN FPYHTOB.

5.30 PacyeTHble 3Ha4eHst OCPELHEHHOTO KPUTUYECKOTO rpaaneHTa Hanopa {q m B
OCHOBaHUW COOPYXEHVS C APEHAXEM CrieqyeT NpUHUMaTh no Tabnuue 4.

Tabnvua 4
[pyHT PacyeTHbIi 0OcpeaHEHHbIN KPUTUHECKUIA TPaNeHT
Hanopa { g m
Mecok:
MernKuin 0,32
cpefHen KpynHocTH 0,42
KPYMHbIVA 0,48
Cynecb 0,6
CyrmmHok 0,8
mMuHa 1,35

PacueTHble 3Ha4eHWst MECTHOMO KPUTUYECKOTO rpaaveHTa Hanopa { .. crnegyet
onpenensTb,  WUCMomb3ys  pacyeTHble  MeToAbl  OueHKM  cydhdpo3noHHo
YCTOWYMBOCTU [PYHTOB mMGO MNyTEM WCMbITAHWA TPYHTOB Ha CYpdO3MOHHYO
YCTOMYMBOCTb B NabOpaTOpHbIX UMW HATYPHBIX YCIOBUSIX.

[Ons HecybhO3UOHHBLIX MECYaHbIX TPYHTOB {,. [OMyCKAETCA NPUHMMATL MNpu
BbIXxO4e MOTOKa B ApeHax paBHbiM 1,0, a 3a gpeHaxem - 0,3. [Ina nbineBato-
IMAHUCTBIX TPYHTOB MPU HanNMyWMmM APEeHaxa Unu ecTKon NPUrpy3ku Npu BbIXOAE Ha
NOBEPXHOCTb rpyHTa I, [onyckaeTca nNpuHMMaTb paeHbIM 1,5, a npu
nedopmMupyemoii npurpyske - 2,0.

5.31 HopmaTtuBHble 3Ha4yeHuss KOI(PIMLMEHTOB YMpYron W rpaBUTaLMOHHON

BOAOOTAAYMN &1y W iy CReayeT onpeaenaTb MO pesynbTaTtam  HaTypHbIX
HabnogeHWn 3a M3MEHEeHVWEeM HaropoB W YPOBHEW BOAblI B U3MEPUTESbHbIX
CKBa)WHaX, ycTaHoBMneHHbIX B M ocHoBaHusA, Npu dmkcauum Hanopa B 3aaHHON
TOYKE (Hanpymep, B OMbITHON CKBaXWHE).

PacueTHble 3HaueHUst KOAXDULIMEHTOB £ W M CriefyeT NPUHUMATL PaBHbIMU
HOPMAaTUBHBIM.

Mpumevanne - 3HaveHusa p; W B ocHoBaHMA coopyxeHwid II-IV knaccos
[AonyckaeTcs onpeaensTe No pe3ynbTaTam UCMbITaHWiA B NabopaTopHbIX YCIOBUSIX.

5.32 JIunkocTb (aAre3avoHHYl0 NPOYHOCTL) FPyHTa L OnpeaenstoT nyTem oTpbiBa
obpasua MaTepuana OT IPYHTOBOrO MaccuBa. PacyeTHoe 3HayeHue IMIKocTU
cneayeT NpUHMMaTh paBHLIM HOPMaTUBHOMY.

5.33 PacuyeTHoe 3HayeHne KO3hMUMEHTA TPEHUS Ha KOHTAKTE HErpyHTOBOro

COOPYXEHWsi C [PYHTOM OCHOBaHWS, tZ@; B Cryyae OTCYTCTBUA pesynsTaToB

NpAMbIX ONpeaereHnin HasHadaeTcs He 6oree 2/3 BenmumHbI t#' rpyHTa BEPXHEro
Cost OCHOBaHWS, KOHTAKTUPYHOLLEro C NOBEPXHOCTHIO COOPYXKEHUS!.

XapakTepucTUKUN CKanbHbIX FPYHTOB



5.34 HopmaTvBHblE 3HauYeHusi npeaena npovYHocTu obpasua ckanbHOro rpyHTa Ha
opHoocHoe cxatue R., W OQHOOCHOE pacTshkeHue & ,, a Takxe npegera
NPOYHOCTM MacCMBa CKasibHOTO [IPyHTA HA OOHOOCHOE pacTsKeHWe & mny U

opHoocHoe cxatne g mn CriefyeT onpeaenaTb Kak cpefHve apudmeTudeckue
YaCTHbIX 3HAYEHUN 3TUX XapaKTepPUCTUK, MOMYYEHHbIX B OTAEMbHbLIX UCTbITAHUSAX
MeToAaMu CxXaTusi U PaCTSHKEHWSI COOTBETCTBEHHO B NabOPaTOPHbLIX U B MOMEBbIX
ycrioBusix. B naGopaTopHbIX YCroBusiX JOMNYCKAETCs Takke NMPUMEHSITb KOCBEHHbIE
MeToAbl WCTbITaHW/A  (HanpuMep, C WCMOMNb30BAHWEM COOCHBLIX —MyaHCOHOB,
chepriecKmx MHOVKaTOpPOB).

5.35 YacTHble 3HayeHust npeneros NPoO4YHOCTU Ha CXaTue U pacTsaxeHne maccusa
criefyeT, Kak npasuno, onpenendatb SKCnepuMeHTanbHO B NOSIEBbIX YCNOBUAX: HA
cXatue - MeToAOM OAHOOCHOro CXaTusa CKalbHbIX LIeNMMKOB, Ha pacTsaXeHue -
MeToaOM OTpbiBa OETOHHbIX LLTaMMNoB (I'IO KOHTaKTy 66‘TOH-CKaJ'Ia) N1 CKanbHbIX
Luenmkos (no Maccusy Uunm TpeLLlI/IHaM) B YCJ10BUAX OAHOOCHOIO PacTAXeHuA.

PacyeTHble 3HaYeHus XxapakTepucTuk npoyHocT gel  u gptl  cnepyet
onpeaenaTb B COOTBETCTBUM C ykasaHuamu [OCT 20522 npu OOHOCTOPOHHEW

[0BepuTenbHOM BeposTHOCTKM & =0,95. PacyeTHble 3HaYeHUsi XapaKTepucTUK Rc,u
, R, Bomil M R 11 NPUHAMAIOTCS PABHBIMU UX HOPMATUBHBIM 3HAYEHMUSM.

Mpu oBOCHOBaHWM pacyeTHble 3HadYeHust femil B HanpaBreHusix, He
COBMafaroLmXx ¢ HOpMansMM K NIOCKOCTAM TPELUMH, AOMNYCKaeTCs NpUHUMaTh no
Tabnvue 5, a B HanpaBneHusiX, COBMafalLLMX C HOPMamnsaMu K MSIOCKOCTSIM
CMNMOLHbIX TPELWH, MPUHUMATbL PaBHBIMU HyIHO.

Tabrvmua 5
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KaTe- || FpyHTbI OCHOBaHMA
ropus PacueTHble 3HaYeHUst xapakTepucTuK tgr; 1E# L1 U e1; CLI CKaNbHbIX FPYHTOB AfS pacyeToB
rpyHTa
MeCTHOM YCTOMYMBOCTH, YCTOMUYMBOCTM, (PM3NYECKOrO MOLENMPOBAHWS U PacyeToB MECTHOM MpOYHOCTM || PacyeTHble
NPOYHOCTU || h3myeckoro AN NOBEPXHOCTEN 1 NMOWaioK CABUra B MaccuBe, MPUYPOUEHHBIX K TPeLLwWHaM, || 3HaYeHNs
no MOZENMPOBaHMUS U || 3aMOMHEHHbIM NecYaHbIM W IIIMHUCTBIM FPYHTOM, C LUMPUHOW UX PacKpbITUS!, MM npegena
nriowaaKam || pac4eToB MeCTHOM MPOYHOCTYH
cABura, He| npoyHocTy  Ans Ha
NpUypoYeH- || MOBEPXHOCTEN 1 OfHOOCHOE
HbIM K || nrowaaok cagura, pacTsixeHue
TpewyHam || MpUypoueHHbIX K MaccuBoB
B MaccuBe || KOHTaKTy GeToH- cKarnbHbIX
" K| ckana; pacyeToB TPYHTOB
KOHTaKTy yCTOMYMBOCTU MO
6eToH- NOBEPXHOCTAM
ckana cABura, He
NPUYPOYEHHBIM K
TpeLmHam B
maccuse
MeHee 2 oTt2p0020 6onee 20
(B TOM uwucne
COMKHYTbIE)
NPEUMYLLECTBEHHO || IPEUMYLLECTBEHHO
c necyaHbIM || ¢ TTIMHUCTBIM
3anonHuTenemM 3anonHuTenem
tgen (| e || 2o 1, tger, 1, tger, 1, tger, 1, g, 1, Rim1,
MlMa MMa
el vg | o frg || teend ve || cud ve || teen S vg || cuf v || tEen g || cnd vg || B v || S vy
, Vil la , Vil la , Vil la , Vil la , Vil la
1 CkarbHble 1,8 12,0 |[0,95 0,4 0,8 0,15 0,70 0,1 0,6 0,1 0,55 0,05 -0,25
(MaccuBHble,
KpYynHOBoYHbIe,
crioucTble, NmTyaTble,
OYeHb cnabo- n
cnaboTpeLmHoBaTble,
HeBbIBETPErble) c
R, >50 Ma
2 CkarnbHble 1,5 1,7 10,85 0,3 0,8 0,15 0,70 0,1 0,6 0,1 0,55 0,05 -0,17
(mMaccuBHble,
KpYMHOBMOYHbIE,
OrnoYHble, CIIOUCTbIE,
nrmTyarble,
cpefHeTpeLyHoBaTble,
cnaboBbIBeTpenble) C
R, >50MMa
3 CkarbHble 1,3 1,0 {{0,80 0,2 0,7 0,1 0,65 0,05 0,55 0,05 0,45 0,02 -0,10
(maccuBHble, (2,0)
KpYMHOBMOYHbIE,
6roYHble,  CroUCTbIE,
NrMTYaTble CUIbHO W
0Y€eHb
CUNbHOTPELLWMHOBATbIE)
¢ 15< K, £50 MMa;
cKarnbHble
cnaboBbIBETPErbIE,
cnaboTpeLmHoBaTble)
c5< R, £15Mna
4 MonyckanbHble 1,0 (0,3 |0,75 0,15 0,65 0,05 0,55 0,03 0,50 0,03 0,45 0,02 -0,05 (-0,5)
(nnuTyaTble, (3,0) (1,5) (0,5) (0,3) (0,3) (0,2)
TOHKONMUTYaThIE,
cpefHe-, CWIbHO- ¥
04eHb
CUINbHOTPELWHOBATbIE)
c &, >l 5MMa




* R, - HopMaTUBHblE 3HAY€EHUsA Npeaena NPOYHOCTM OTAENBHOCTEN Ha O4HOOCHOE CxXaTue.

1) BeposiTHo, owmbka opuruHana. Crieayet untath "<". - MpuMeyaHne n3rotoBuTens 6axbl AaHHbIX.

MpumeyaHus
1 B rpacpax 5-14 cnepyet npuHumarth Yg =1,25.

2 [Ina noBepxHOCTe cABuUra, MPUypOYEHHbIX K MPEpbIBUCTLIM W KynncoobpasHbIM TPeLLMHaM, NpuBeaeHHble B rpadax 7-14 3HauYeHVst XxapakTepucTuK tgpr,

tgeen f')fg HeobX0AMMO YMHOXATb Ha KOSMLIMEHT 1,1, XapakTepucTuK ¢, €11 f')fg - Ha koadhdpmumeHT 1,2.

3 npl/lBep,eHHbIe B TaGJ’]VILJ,e XapakKTepUCTUKN COOTBETCTBYHOT BOAOHACHILLEHHOMY COCTOAHUIO MaccuBa rpyHTta.

5.36 HopmaTvBHble 3Ha4yeHus napameTpoB tgg, W ¢, MaCcCUBOB CKarbHbIX
TPYHTOB MpWU CTaTU4ECKUX BO3AENCTBUAX CriedyeT onpedenste And  Bcex
NOTEHLMaNbHO ONacHbIX PacYeTHbIX NMOBEPXHOCTEW UMK ANIEMEHTapHbIX NMOLWAA0K
cABuWra no pesyrnbratam MoreBbIX UK NabopaTopHbIX (B TOM Yucne MomenbHbIX)
MCMbITaHUA, NPOBOAMMBIX METOAOM MeAfneHHoro cpesa (caBura) GeTOHHbIX
LLITAMMOB UMM CKasbHbIX LIeN1KOB.

McnbiTaHnst  ykasaHHbIMM MeTodamu U onpeferieHMe no wx pesynsratam

HOPMaTUBHBIX 3HaYeHWit tgp, W ¢, CriedyeT Mpou3BOAUTbL C YYETOM YCIIOBWN,
COOTBETCTBYIOLMX BCEM pacyeTHbIM CryyasiM B Mepuodbl CTPOUTENbCTBA U
JKCMnyaTaLumy COOpPYKEHNSI.

5.37 O6paboTky pe3ynbTaToB WUCMbITAHWA ANS OonpeferieHns HOPMaTWMBHbBIX W

pacyeTHbIX 3HAUYEHWN tZ@ U ¢ criedyeT NPOV3BOAWTL TaK ke, Kak Arisi HecKarnbHbIX
rpyHTOB (CM. 5.15 1 5.16).

5.38 Ona ocHoBaHwii coopyxeHun Il u IV knaccoB, a Takke AN OCHOBaHWN
coopyxeHun | n Il kmaccoB Ha cTaguyM TEXHUKO-3KOHOMMYECKOro 060CHOBaHWA

CTpOWUTENbCTBA pacyeTHble 3HayeHus t2@1Ir W €111, NpefHasHaveHHble Ans
pacuyeTHbIX CXeM, AOoNyckaeTcs MpuHMMaTb No Tabnuue 5 ¢ WUCMonb30BaHUEM

aHaroroB, KOPPernsLMOHHbIX CBsI3el 1 T.4. 3HaveHuns 2@ M €111 Ans OCHOBaHWA
coopyxeHuit | n Il knaccoB Ha cTagusix nMpoekTa u paboueit JOKYMEHTauun npu
COOTBETCTBYIOLEM OOOCHOBaHMM Takke [OMycKaeTcs nNpuHUMaTb Mo  3TOW
Tabnvue, ecny pacyeTbl C UCMOMb30BaHWEM ITVX XapaKTEPUCTUK HE OnpeaensioT
rabapuTbl coopyxeHuin. [JaHHbIMM 3TON Tabnmubl AonyckaeTcs Mofib3oBaTbCs BO

BCEX CIyyasix Npy OnpedeneHwuV 3HaYeHun tzg U ¢, npegHa3HadYeHHbIX Ons
COCTaBSIEHUSI UHXXEHEPHO-TE0STOMYECKMX CXeM (Moaenen).

5.39 ins onpenenenus tgw, , €, M Ha UX oCcHOBe tZ¥Ir, €111 NPU AMHAMUYECKMX
(B TOM uucrne CcencMUYecknx) BO3OEUCTBUSIX PEKOMEHAYETCS NpPOBOAUTH
McrbITaHUs Mo cneuuanbHo paspabaTsiBaemon MeToauke. [lonyckaeTcs 3Ha4YeHus

tg@rr, €L, COOTBETCTBYWOLWE S(MEKTUBHBIM HAMNPSHKEHUAM, NpUHUMATBL
paBHbIMY 3HAYEHUSIM NPY CTATUYECKUX BO3AENCTBUAX.

5.40 [lechopmMaLMOHHbIE XapaKTepPUCTUKM MAcCUBOB CKarbHbIX Mopoa (&£, vy)
criepyeT onpeaensaTb NO pesynbTaTaM WUCMbITaHWA Kak MeTodamu CTaTu4eckoro

HarpyxeHusi — ckanbHoro rpyHTa (£, Mvy), Tak W  OUHAMUYECKUMU
(ceficMOaKyCTMHECKMMM  UIM  yMbTPa3BYKOBLIMM) METOAAMU MO pedynbTatam

M3MEpPEHNs CKOPOCTeN NPOAOTbHBIX U py 1 MOMEPEYHBIX ¥ 5 n BOMH.

Ona onpefeneHust YacTHbIX 3HAYEHW CTaTMYecKkMX [AedopPMAaLMOHHBLIX
XapaKTepUCTUK  PeKOMEHAYeTCS  WUCMOoNMb30BaTb — 3aBUCKUMOCTM,  MOMyYeHHble
pelleHneM KpaeBbiX 3aday Teopun YMnpyrocTu C rPaHWYHbIMK - YCIOBUSMY,
COOTBETCTBYIOLLWMMW YCIIOBUAIM HarpykeHns Npy UCNbITaHUsX. YacTHble 3HaveHus
CKOPOCTEN YNpYrnx BOSIH onpeaensioT no gwMKCUpyeMoMy B UCTbITaHWUSIX BPeMEHU
NPOXOXOEHNS BOSTH MeXay UCTOYHUKOM ¥ MPUEMHUKOM UMMYTbCOB.

Mpy npoBeaeHMn Kak AVHAMUYECKUX, TaK U CTaTUHECKWUX UCMbITaHWA crieqyet
ANA y4eTa BO3MOXHOMO BMMSIHUSA Ha WCKOMble MapameTpbl Takux ¢hakTopoB, Kak
pa3nnyHble  VHXEHepHble MeporpusaTUs  (BbleMka CKanbl, YKpenuTerbHble
VHBEKLMM), TaK U Bbl3BaHHblE TPELLWHOBATOCTbIO (aHM30TPOMUS, HEOAHOPOAHOCTb,
HenuHenHas AedopM1pyeMocTb NMOpoA, NON3y4ecTb) TLATENbHO BbIbNpaTb MecTo
W YCIOBUSI NPOBEAEHWSI WCMbITAHWA UMM UCMONb30BaTb  OBOCHOBaHHbIE
KOppeKTUpYytoLLMe KOIMLIMEHTbI.



5.41 HopmaTvBHble 3Ha4YeHVs XapaKTepucTuK AedopMMpyemMocTM MacCUMBOB
CKasbHbIX FPYHTOB W YNpyrx AUHammM4eckmx xapaktepuctuk ans Urd v (unn) Pra
criefyeT onpenensTb Kak CPeaHWe apuMeTVyeckue YacTHbIX 3HAYEHW ITUX
XapaKTePUCTUK, MOMYyYEeHHbIX B OTAEMNbHBIX UCMbITaHWsAX. HopMaTuBHbIE 3HAYEHUs!

H,  wnv, [onyckaeTcs Takke OnpedensTb WCXOQS W3  KOPPEensiLyOHHOM

3aBMCUMOCTY Mexy cTaTnieckont (£, 1 vy) U AUHAMUYECKOH (U pn WM ¥ 5n )
XapaKTepuUCTUKamm, YCTaHOBIIEHHOW MpW COMOCTABMEHUN YaCTHbIX COMPSHKEHHBLIX
3Ha4YeHUN 3TUX XapaKTepPUCTVUK, MOMyYEeHHbIX B OOHMX M TeX e To4kax maccuea,
pacnonoxeHHbIX B pasHbix UM n (nn) PI'3 uccneagyemoro oCHoBaHus.

[ns ocHoBaHwin coopyxeHun Il n IV knaccos, a Takke AN OCHOBaHWiA
coopyxeHuit | n Il knaccoB Ha cTaaun 060CHOBaHUA UHBECTULLWIA NPY OnpeaeneHnm
HOPMaTUBHbIX 3HAYEeHUN KOPPENSALMOHHYI 3aBUCUMMOCTb C  AWHAMUYECKUMMU
XapakTepucTukamm fonyckaetcs npyv 0OOCHOBaHUM MNpWHUMATb Ha OCHOBE
06006LLeHNs AaHHbIX WUCMbITAHWA ANS  aHanorMYHbIX WHXEHEPHO-TeonorMYecknx
YCIOBWNA.

Ona Pr3 HopMaTuBHble 3HadeHust H,, v,, U pn, Usm  MOIYT Takxe
onpenensTbCcs N0 e4UMHON HOPMATMBHOW 3aBUCMMOCTY AaHHOW XapaKTePUCTUKU OT
KoOopAUHaThbI.

5.42 PacueTHble 3HadyeHuss moayns Aedopmauuu  criegyeT onpegensTb B

COOTBETCTBMM  C  yKkasaHuamu [OCT 20522. [lpu aTOM  3HayeHus
UCMONb3yeMbleé B OLEHKaX CMELLUEHUA COOPYXEHWA U OCHOBaHWW, criegyet
onpegensTtb Npu  OAHOCTOPOHHEN [OBepuTenbHOM BeposiTHocTu « =0,85, a

3HayeHna £y, UCNosb3yeMble B OLleHKax yCTONYMBOCTH, - Npn ¢ =0,9.

Mpy npoBegeHun kak AMHAMUYECKMX, TaK U CTaTUYECKUX IKCNEPUMEHTamnbHbIX
VccrneaoBaHwii creayeT yumTbiBaTb BO3MOXHOE BMMSHUE HA UCKOMbIE NapameTphbl
Takux (PaKTOpPOB, Kak pasfiMyHble MHXEHEpPHble MeponpusiTUs (BbleMKa ckarbl,
YKpenuTenbHble WHbEKLMW), BbI3BaHHble TPELLMHOBATOCTbIO  (aHWM30TpOmNus,
HEO[HOPOAHOCTb, HervHelHas 4edopMUpyeMoCcTb Mopod, NOM3y4YecTb), a Takke
BbISIBNIEHHbIE OCOOEHHOCTM CTPOEHWS U CBOMCTB rPyHTa.

B Tex cnyvasx korga ykasaHHble Bbile Bnusiiolme ¢akTopbl He MoryT GbiTb
y4TeHbl HENnocpeacTBEHHO B XO4E OMbITOB, B MOMyYeHHble NO pesynbratam
9KCMEPUMEHTOB YacTHble 3HAYEHWsI XapaKTepUCTMK peKoMeHayeTCcs BBOAUTb
pacyeTHble KOPPEKTUBLI C MOMOLLBIO COOTBETCTBYHOLLMX KOI(PMLIMEHTOB YCIIOBUIA
paboTbl. 3HayYeHus ITUX KOIPAMLMEHTOB [OMKHbI ONpPeaensTbCs Ha OCHOBe
pe3ynbTaTtoB  CcneuuanbHO  MPOBOAMMBbIX WM NPOBEAEHHbIX paHee  (Ans
aHarnorMyHbIX YCIoBUIN) aKCNEPUMEHTANbHBIX UM TEOPETUHECKNX UCCIIEA0BaHNN.

Ha cTtagum 06OCHOBaHUS WHBECTULMIA pacyeTHble 3Ha4YeHUs Moayns
pedopmMalmM - ckanbHbIX MaccvBOB £ [OMNycKaeTcs OnpeaensiTe Ha OCHOBE
aHaroroBbIX KOPPENsALMOHHbIX CBSI3E 3TOW XapaKTepUCTUKN C XapaKTepucTUKaMm
OPYrMX CBOWCTB - BOAOMNPOHMLAEMOCTbIO, BO34yXOMpoHMLaemMocTbio 1 ap. Mpu
9TOM  XapaKTepuCTWKW OpYyrMX CBOWCTB [OOIDKHbI ObITb  yCTaHOBMEHbI MO
pesynbTaTam UCMbITaHUN B U3y4aeMoM CKarlbHOM MacCuBe.

PacuyeTHble 3HayeHns koadpuumeHTa nonepevHon Aedopmauuv v crnegyet
NPUHUMaTb  paBHbIMA  HOPMAaTUBHbIM.  PacyeTHble 3Ha4YeHVst ¥  MacCUBOB
CKarbHOro rpyHTa AonyckaeTcs onpeaensTb No aHarnoram.

5.43 HopmaTuBHble 3HaueHus KoadivuMeHTa dunbTpauum &, W YOEenbHOro

BOAOMOIMOLLEHNS &, CrnedyeT onpedenaTb Kak cpegHue apudmeTunyeckune
3Ha4YeHUs pe3ynbTaToB, NOMyYeHHbIX NPY UCMbITAHUSAX, BbIMONHEHHbBIX OfMHAKOBbLIM
metogom B cootBeTcTBUM C [OCT 23278. B CROXHbIX MMAPOreoriormyeckux
yCroBusiX (Pe3ko BbIpaXXEHHasi aHU30TPOMUA UIbTPALMOHHBIX CBOMCTB, KapcT,

HeonpeneneHHoCTb PaHUYHbIX yCJ'IOBI/IVI n ,qp.) HOpMaTuUBHOE 3Ha4veHue -SCn
crnefoyetr onpefendatb no pesynbratamMm uCnbiTaHUA B KyCTe CKBaXWH. I'Ipm

onpeaeneHun &, 1 ¢, HeOBXOANMO YUNTbIBATL HANPSHKEHHOE COCTOSIHUE TPYHTAa B
13y4aeMoii 30He OCHOBaHUS 1 €ro BrMsiHUE Ha UnbTPaLMOHHBIE XapaKTEPUCTUKN
cKarnbHoro Maccuea.

PacyeTHble  3HayeHuss  koadpdwmumeHTa  dunbTpauun & U yAenbHOro
BOAOMOITIOLLEHU & criefyeT NPUHMMaTh PaBHbIMU HOPMATUBHBIM.

5.44 HopmaTuvBHbIE 3HaYEHMSI KPUTUHECKOWN CKOPOCTU ABWXEHVS BOAbI B TpeLLMHaxX
(npocrovikax, TEKTOHMYECKUX 30Hax ApobneHus) Yer.jm, kak npasurio, cnegyet
onpegensaTb No pesynbtataMm CyddO3MOHHBIX UCMBbITAHUA 3anONHUTENS TPeLLMH
(npocroek, 30H ApobneHnst) n 06pa3LoB camMmnx NOPOAHbLIX GIOKOB.

PacyeTHble 3Ha4YeHust Yer,j CrieqyeT NPMHUMaTh PaBHLIMU HOPMAaTUBHbIM.

[ns ocHoBaHwii coopyxeHun lll n IV knaccoB, a npu COOTBETCTBYHOLLEM
o6oCHOBaHWM M ANsi OCHOBaHW coopyxeHun | n Il knaccoB 3HayveHust Ver,j
ponyckaetcss onpegensaTb pacyeToM B 3aBUCMMOCTU  OT  FeOMETPUYECKUX
XapaKTEPUCTUK TPELLMH, BS3KOCTU (UNbTPYHOLLE BOAbl U (U3MKO-MEXaHNYECKMX
XapakTepUCTVK 3arnoSHUTENs TPELLWH.

PacyeTHble 3HauyeHusi (paBHble HOPMaTVBHBIM) KPUTUYECKOTO rpafveHTa

Hanopa Icr,\j CbI/IJ'IpraLlI/IOHHOFO NnoToOKa B  HanpaefeHun  NpPOCTUPaHUA
paccMmatpmBaeMou CUCTEMbI TpeuMmH Takxe crneayeTr onpeaendatb pacyeTtoMm B
3aBUCMMOCTU OT reoMeTpUYeCKMX XapakTepucTuK TpewmH, BA3KOCTU BOAbl U
q)M3VIKO-MeXaHI/I‘-IeCKVIX XapakTepUCTUK 3arnosIHUTENA TPELLUMH.

545 HopmaTtuBHble W pacyeTHble 3HadyeHus Ko3ahdMUMEHTOB YNpyron W

rPaBUTALMOHHOM  BOAOOTAAYU Mixn, fy, #] W E crnegyeT onpegenats B
cootBeTcTBUM € 5.30 NO pesynbTaTam UCMbITaHUA B HATYPHbLIX YCNOBUSIX.
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5.46 Tlo pedopMupyeMoCTW, MPOYHOCTU W  (PMILTPaALMOHHBIM CBOWCTBaM B
pasnnyHbIX HanpaBMeHWsX MacCWBbl CKanbHbIX [PYHTOB CredyeT cuuTaTb
M30TPOMHLIMU NpY KO3dpdpLMeHTe aHn3oTponun He Bonee 3 1 aHU3OTPOMHLIMK -
npu koadhdmL meHTe aHmaoTponuu 6onee 3.

5.47 [na cunbHoaedopmupyemblx (npu & < 1000 Mra), nerkoBbiBETPUMBAEMbIX,
CUIMbHOTPELLMHOBATBLIX, Pa3MOKaIOLLMX U Habyxaloyx nog BO3AeCcTBMEM BOAbI
nonyckarnbHbIX IPyHTOB CrieAyeT MpUMEHsSITb COCTaB U MeTOAbl OnpedeneHnst ux
PM3MKO-MEeXaHNMYECKNX XapaKTepuUCTUK UM pac4yeToB, COOTBETCTBYIOLWME Kak
CKarbHbIM, TaK U HECKarbHbLIM PyHTaMm.

6 UHXXxeHepHO-reonornyeckas u pacyeTHas
cxeMmaTusaumsa OCHOBaHUM

6.1 MNpoekTpoBaHWe OCHOBaHUIA N MPOrHO3 U3MEHEHUsT X COCTOSIHUS B MpoLecce
KCNyaTauunm rapoTEXHUYECKUX COOPYXEHWI criedyeT BbIMOMHSATb Ha OCHOBE
VNHXXEHEPHO-TeoNorMYEeCKNX N pacHETHbIX reoMexaHNYecknx mogenein (cxem).

MHeHepHo-reonormyeckne Mogenu ucnonb3yrT npu Belbope paioHa, yyacTka
N KOHKYPUPYIOLLMX MNMOLWAA0K pasmeLLeHns obbekTa, Npu KOMNOHOBKE COOPYXKEHU
06bekTa, Npy BLIGOPE TUMOB COOPYEHUI, MPU KOHCTPYUPOBaHNN COOPYXEHWIA, NpK
COCTaBfIEHUM  PACYETHLIX [EOMEXAHUYECKUX CXeM U npu  0BGOCHOBaHWUM
aKornornmyeckomn 6e3onacHoCTU.

PacueTHble reomexaHuW4yeckne MoAeNnM WCMoNb3ylT Npu  pacyeTax U
pa3paboTke KOHCTPYKLUWA COOPYXEHWWA, NpU OBOCHOBaHUM WX TEXHUYECKOMN
HafleXHOCTW, aKorormyeckon 6e3onacHOCTU 1 3KOHOMUYECKOI Lienecoobpas3HOCTU.

6.2 NHxxeHepHo-reonornyeckasi Mogenb (Cxema) OCHOBaHUsi 4orkHa NpeacTaBnsTh
cobolt coBokynHocTb UMD, kaxabli U3 KOTOPbIX OOMKEH OblTb OXapakTepusoBaH
VNHXEHEPHO-TeONOrMYECKUMN U TUAPOreonorMYEeCKUMIN  NpU3Hakamu U HapeneH
NOCTOSAHHLIMW HOPMATMBHBIMM U PACHETHBIMM 3HAYEHUAMU KNACCUUKALIMOHHBIX, a
npy HEOBXOAUMOCTH - U APYTUX (IM3UKO-MEXAHUYECKUX NOKa3aTeNen rpyHToB.

MHxeHepHo-reonoryeckas Moferb [OIDKHa, Kak MpaBuio, NpeacTaBnsaTbes B
Buge Habopa KapT W paspe3oB MO PasfMYHbIM - XapakTepHbIM CEYEeHUsIM,
oTpaxatlowmm HeobxoauMble ANA NPOEKTUPOBAHWUSA COOPYXEHWSI MPU3Haku 1
nokasaTenv rpyHToBOrO MaccuBa OCHOBaHMSI.

Kpome WD uHxeHepHo-reonormyeckass Mogenb OOIDKHA Takke copepxatb
XapaKTepUCTUKY ONacHbIX NPUPOAHbBIX MPOLLECCOB, BKMOYas UX NPOCTPaHCTBEHHOE
pacnpocTpaHeHue, 3aKOHOMEPHOCTMN Pa3BUTUSA U MHTEHCUBHOCTb NPOSIBMEHNS.

6.3 PacuyeTHass reomexaHmdeckas Mogenb (CxemMa) OCHOBaHUsi [oMmkHa
npeacTaBnaTb coboi COBOKYNHOCTb PO (pacyeTHbIX FPYHTOBbLIX 311eMEHTOB),
KaXablii U3 KOTOPbIX AOIKEH ObITb OXapakTeEpPU30BaH HEOGXOAUMbIM ANt pacYeTOB
(v aKkcnepuMeHTOB) Habopom  xapakTepucTuk. PaspaboTka pacyeTHbIX
reoMexaHU4eckux Moaenei AomkHa OCHOBLIBATLCA HA WHXEHEPHO-reonor4yeckux
cxemax.

[Ons ogHoro n Toro ke o6bekTa Npy HEOBXOAMMOCTU COCTaBNSOT HECKOIbKO
pacyeTHbIX reOMEXaHUYECKMX CXeM, Kaxaas U3 KOTopbiX AorpkHa 6biTb NpuBs3aHa
K KOHKPETHOMY METOAY U BUAY pacyeTa (Mrv aKCnepuMeHTa).

6.4 Boigenenune UIM3 n PO cneayeT BbINOMHATL B cOOTBETCTBUM C ydyeTom TOCT
20522.

Ons onpegeneHuss rpanny UM Hapsgy ¢ pesynbratamu nabopaTopHbIX
UCMbITAHUA  TPYHTOB  [AOMYyCKaeTCsl  MCMOoMb3oBaTb  pesynbraThl  MofeBblX
uccrnegoBaHU  MeToAaMu  CTaTUYEeCKOro U AMHaMUMYECKOro  30HAMPOBaHUS,
BpallatensHoro cpe3a u ap. [poeepka npaBunbHOCTM BblgeneHus WIS
BbINOMHAETCH NyTeM CpaBHEHNS (PaKTUHECKMX 3HaYeHW KoadduLMeHTa BapuaLmm
XapakTepucTuK ¢ AonycTumbimMm cornmacHo FTOCT 20522,

Mpn BblgeneHnn PI3  Hagnexut wuCnonb3oBaTb BCE  XapakTEPUCTUKM,
BXOASILLME B PACCMaTPUBAEMYIO PACUYETHYIO CXEMY.

6.5 U3 n PI'S HapensoTcs HOPMAaTUBHBIMK U pacHeTHbIMW 3HAYEHUSIMU GM3UKO-
MEXaHWYECKMX XapaKTepPUCTUK TPYHTOB B COOTBETCTBMM C TpebosaHusmu CTOCT
20522.

7 Pac4yeTbl yCTONYNBOCTU (HecyLen
CNoOcoBGHOCTU) OCHOBaHUMN

OCHOBHbIe NONOXeHuUs

7.1 PacyeTbl ycTOM4MBOCTM (Hecyluei CMocOBHOCTM) CUCTEMBbI "COOpYXeHue-
OCHOBaHWE" crielyeT Npou3BOAUTb A5 COOPYXEHUIA BCEX KITACCOB MO NpefesibHbIM
COCTOSIHUSIM MEPBOW PYNMbl; pacyeTbl YCTOWYMBOCTU CKIOHOB (MaccuBOB)
creflyeT Npou3BOAMTL B 3aBUCUMOCTM OT MOCMEACTBWA UX paspyLueHust bo no
npefernbHbIM COCTOSIHUSIM NEPBOV NMMGO BTOPOW rpynmbl.

7.2 Kputeprem obecneveHusi yCTOMYMBOCTU (HecyLuei CrocoBHOCTU) CUCTEMBI
"COOpYyeHNe-0CHOBaHME" 1 CKITOHOB SIBNSIETCS BbIMONHeHWe ycrosus (1)

neF < ZR. (5)

"
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3pecb F 1 R - pacyeTHble 3Ha4YeHUs1 COOTBETCTBEHHO 0606 LLEHHbIX CABUratoLLMX
CUN U Ccun npedenbHOro COMPOTMBIIEHWUSI UMM MOMEHTOB CWIl, CTPEeMSLLMXCS
COBWHYTb (MOBEPHYTb) U yaepxaTb CUCTEMY "COOPYXeHMEe-OCHOBaHWE" UM CKITOH.

lMpu nx onpeaeneHnn UCMomMb3yT KO3MAMLIMEHTLI HAAEKHOCTY MO Harpyskam ¥y
1 MO TPYHTY “¥g , ONpeaensemble no ykazaHuam 7.3 v pasgery 5, n koadhdmumneHTb
Yu, iz , ONPEOensemole no 4.5.

KoadbdmumeHT ycnosuin paboTbl ¥, NpuHMMaeTcs no Tabnmue 6.

Tabnvua 6
Twvnbl COOPY>XeHUIN N OCHOBaHWIA KoadbdmuneHt yCroBui
paboTbl ¥,
[paBuTaLMOHHbIE:

6eToHHble, ene3obeToHHble, MeTannuyeckue u|| 1,0
OpyrMe  COOpYXeHUst  Ha  HecKamnbHbIX 1
nosyckarnbHbIX OCHOBaHUAX

To e, Ha cKamnbHblX OCHOBaHusIX (Kpome
pacropHbIX ~ COOPYXEHW)  ONnsl  pacyeTHbIX
NOBEPXHOCTEN cABUra:

NPUYPOYEHHBIX K TPELLMHAM 1,0

He NPUYPOYEHHbIX K TPeLLyHam 0,95

PacnopHble coopyxeHust:

apoyHbIe NIOTUHBI 0,75

APYrMe pacropHble COOPYKeHWs Ha CKambHbIX | 1,0- F/7,

OCHOBaHUAX

B - pacnop; T -
cAaBuraloLas Harpyska

EcTecTBeHHbIE OTKOCHI 1 CKIOHbI 1,0

MprmeyaHus

1 MNpu pacnonoxeHn COOPYXEHNI B CEBEPHON CTPOUTENBHO-KIMMAaTUYECKON
30He (CCK3) u npoxoxaeHuM pacyeTHbIX MOBEPXHOCTEN caBura B 30HE
NPOMOpPaXVBaHNA-0TTanBaHUsA NpuBeAeHHbIe KOIdMLIMEHTbI CriedyeT YMHOXaTb
Ha 0,95.

2 B HeobxogouMmbix criydasix, Kpome npuBedeHHbIX B Tabnuue
KO3(PPMLIMEHTOB, AOMKHbI MPUHUMATBLCA  [OMNOSHUTENbHbIE  KOIPPULIMEHTbI
YCNoBUWIA paboThbl, yYUTbIBAOLLWME HECOOTBETCTBUE PACHETHON CXEMbI 1 METOA0B
pacyeTta [AeUCTBUTENMbHLIM  yCroBMsSIM  paboTbl  cUCTEMbI  "COOpyXeHue-
OCHOBaHue". BenuuuHbl 3aTMX KO3(PULIMEHTOB [OIMKHbI ObiTb 0OOCHOBaHbI
cneumanbHbIMU UCCINEA0BaHNAMMU.

7.3 TlMpwn onpegeneHuy pacyeTHbIX Harpy3ok Ko3hdMLMEHTbI HaAEXHOCTU Mo
Harpyskam cregyeT npuHuMaTh cornacHo Tpebosanusm CI1 58.13330.
MpumeyaHus

1 B Tex cnyyasix korga B pacyeTax Ucnonb3yeTcs He paBHOAENCTBYIOLLAA Harpy3ok
(cun), a ee npoekuun, KOIPIMUMEHTbI HAJEXHOCTU MO Harpy3ke [OMkHbI
BBOAWTLCS NMMBO K paBHOAENCTBYIOLLEN, MO0 OAMHAKOBbIMY (MOBbBILLAIOLLMMM UK
MOHWKAIOLLMMU) KO BCEM MPOEKLUSM.
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2 Bce Harpyskv OT rpyHTa (BepTukarbHOe AaBrieHue OT Beca rpyHTa, GokoBoe
[aBrieHne rpyHTa) crieqyet, Kak NpaBusio, ONPEAErnsiTb MO PacYETHbIM 3HAYEHUSIM

XapaKTepucTuK rpyHTa t2@y1r, €11, “¥,I1, NpUHUMas npu 3ToM Ko3dMLUEHTbI
HafleXHOCTW MO Harpy3kam paBHbIMU efuHuvue. [pu 9TOM pacyeTHble 3HaueHus
XapakTepUCTUK TPyHTa MPUHUMAKOTCH OGornblue WM MeHblue WX HOPMaTUBHbIX
3HaYeHUn B 3aBUCMMOCTU OT TOrO, Kakue M3 HUX MPUBOAAT K HEBbIFOAHLIM
YCIOBUSIM 3arpy>eHnsi CUCTEMbI "COOPYXEHME-OCHOBaHME".

3 CouyeTaHve Harpysok n BO3AECTBWIA AOMKHbI yCTaHaBMBaTbCA B COOTBETCTBUM
C I'IpaKTVI‘-IeCKOl;I BO3MOXHOCTbHO OAHOBPEMEHHOIo MX [encTeua Ha COoOopyxeHue.
I'Ipm aTOM nobas KpaTKoBpeMeHHasa Harpyska He BBOOUTCHA B coveTaHune, ecnv oHa
yBenuymneaeT yCTOIZ‘-II/IBOCTb COOpYyxXeHus.

4 Ecrn npu onpeaeneHnn pac4yeTHbIX BeNMMYUH Harpy3ok Helnb3A YCTaHOBUTb, Kakoe

3Ha4vYeHue ')"f (60ﬂbLLIee mnu MeHbLLIee) npuBoauT K Havbonee HEeBbIFTO4HOMY
criydaro 3arpyXeHusa COOpyxeHus, TO crieyeT BbIMNOMHATL CONoOCTaBUTENbHbIE
pac4eTbl npu 060MX 3HaYEHNAX KOS(*XbMLl,I/IeHTOB HaeXXHOCTU NO Harpyske.

7.4 Pac4yeTbl YCTOMYMBOCTU CUCTEMBbI "COOPYXEHME-OCHOBaHME" W CKITOHOB
crnegyeT, Kak MpaBurio, Npou3BOAWTb MeTodaMW, YYUTbIBAIOLWMMU BCE YCIIOBUS
paBHOBECHS B NpeAeribHOM COCTOSHUN.

[onyckaeTcs npUMeHsATb M Apyrvie MeTodbl pacyeTa, pesynbTaTbl KOTOpbIX
npoBepeHbl  OMbITOM  MPOEKTUPOBAaHWS,  CTPOUTENbCTBA W dKChyaTauum
COOPY>KEHWUN.

B pacyerax ycToiuMBOCTM creadyeT paccmatpuBaTb Bce (M3NYeckn U
KMHEMATWUYECKN BO3MOXHbIE CXEMbl MOTEPU YCTOWHMBOCTM COOPYXEHWUI, CUCTEM
"COOpYXeHne-0CHOBaHKe", CKMOHOB (MaccuBoB).

7.5 PacyeTbl crieqyeT BbINOMHATL ANS YCIIOBUIA MIIOCKON MM NPOCTPaHCTBEHHON

3agayn. YCrnoBus NPOCTPaHCTBEHHOW 3afavv NPUHUMAOT, ecrim £ < 3 umm § < 3k
(Ans  LNYHTOBBIX COOPYXXEHWMA W CKIOHOB), MMM KOmga MonepeyHoe CceveHve

COOPYXKEHWSI, HarpysKkK, reonorMyeckme YCroBust MEHSIIOTCS NO AnuHe < 3&(< 3k}

rae ! n & COOTBETCTBEHHO ANIMHA U LLMPWHA COOPYXKEHUSI, /2 - BbICOTa COOPYXKEHWSI
C Y4ETOM 3arsy6reHNsi COOPY>KEHUIA UMK LLINYHTA B FPYHT OCHOBaHUSI.

JonyckaeTcs UCMOMb30BaHWE pPELLEHWIA NMOCKOW 3ajayn Ans  CUCTeM
"COOpyXeHNe-oCHOBaHMe" U1  CKMOHOB, paboTalwmx B NPOCTPAHCTBEHHbLIX
YCroBUsIX, MyTEM Yy4YeTa CUM TPEHUs U CLenneHust no GOoKOoBbIM MOBEPXHOCTAM
COBUraeMoro MaccuBa rpyHTa v coopyxeHus. pu 3ToM crieflyeT, kak npaBurio,
[aBreHne Ha GOKOBblE MOBEPXHOCTW MPUHMMATb PaBHbIM AABIIEHUIO MOKOS. OTO
yKasaHue OTHOCUTCS K  COOPYXEHUSIM C  (MKCUPOBaHHbIMKW  GOKOBbIMU
MOBEPXHOCTAMY, NapannenbHbIMU HanpaBrieHUo CABWMa, U He pacnpocTpaHseTcs
Ha MPYHTOBbIE MAacCUBbI C NMPOU3BOSIbHON GOKOBOW MOBEPXHOCTHIO OB PYLLIEHMSI.

Pacuet yCTOﬁ‘IMBOCTM COOPY)KeHVIﬁ Ha HeCKallbHbIX
OCHOBaHUAX

7.6 B pacyeTax YCTOWYMBOCTM [PaBUTALMOHHBLIX COOPYXEHUA Ha HecKarbHbIX
OCHOBaHWSX CredyeT paccMaTpyBaTb BO3MOXHOCTb MOTEPU YCTOMYMBOCTU MO
CXemaMm MIoCKoro, CMeLLaHHoro 1 rnybuHHoro caeuros. Beibop cxembl 3aBuCHT OT
BMOA COOPYXeHUs, KNacCUGWKaLMOHHON XapakKTEepUCTUKM OCHOBAHUS, CXeMbl
3arpyxeHns v apyrux caktopos. Crieayer uMeTb B BUAY, YTO NepevucCrieHHble
CXeMbl CABWra MOryT MMEeTb MECTO Kak npv noctynartensHon dopme casura, Tak u
npu cABure ¢ NOBOPOTOM B MaHe.

[ns  coopyxeHuin, OCHOBaHMEM KOTOPbIX SBMSAIOTCS €CTECTBEHHble WMn
VNCKYCCTBEHHbIE OTKOChI UM X rpebHM, HEOBXOAMMO TaKxe paccmaTpuBaTb cxemy
o6Lero o6pyLLeHUst 0TKOCA BMECTE C PacroNOXEHHbIM Ha HEM COOPYXKEHNEM.

[na coopyxeHuin | knacca, KpOME NEPEYUCHIEHHbIX Pac4eToB YCTOWYMBOCTMU,
OLleHKa CTEeMeHW WX YCTOMYMBOCTU MOXET MPOU3BOAWUTLCSH Ha OCHOBE aHanmsa
pesynbTaToB pacyeToB  HanpsiKeHHO-AedOPMUPOBAHHOTO COCTOSIHUS CUCTEMbI
"coopyxeHne-ocHoBaHne". Kpome TOro, Hapsgy C OeTepPMUHUCTUYECKMM
MeToAaMn pacyeToB AOSPKEH BbIMOMHATLCS BEPOSTHOCTHBIN aHanM3 HagexHocTu
COOPY>KEHUN.

7.7 PacuyeTbl yCTOWYMBOCTM COOPYXEHU MO CXeme MMoCKoro cABwra criegyet
NpoV3BOANUTbL AN BCEX COOPYXEHWN, HECYLLMX BepTUKarbHble W rOpU3OHTasbHble
Harpysku.

Ona coopyxeHuii pacuyeTbl YCTOWYMBOCTU CrieAyeT MPOM3BOAUTL TOMbKO MO
CXeMe NoCKOro cABUra B CriefytoLmx Cryyasix:

1) OCHOBaHWSi COOPYXEHWI CHOXeHbl MEeCYaHbIMW,  KPYMHOOBIIOMOYHBLIMM,
TBepabiMu f; < 0 n nonytBepabiMm 02 [; £ 0,25 NblneBaTo-MMMHUCTBLIMU PyHTaMK
NPy BbIMOIHEHUM YCIOBUIA:

a) Ana cryyas paBHOMEPHOW Harpysku UM SKCLIEHTpUCUTETa B CTOPOHY BEPXOBOW
rpaHy COOpYXeHWst

Tm
== < Ny *
il b’)"l a; (7

bl
* Hymepauwusi cooTBeTcTByeT opuruHany. - lNpumedaHvie uarotoButens 6asbl
OaHHbIX.

6) Npu 3KCLEHTpUCUTETE €5 DaBHOAENCTBYIOLIEN BCEX CWM, MPUMOXEHHbIX K
COOPYXEHWIO B CTOPOHY HU30BOW IpaHi COOPYXKEHs!



Ny == <My (8)

2) OCHOBaHWSI COOPYXeHUI crioxeHbl Tyro- (0,25< {; £0,5) n mArkonnacTUiHbIMK
(0,5< I; £0,75) MMHUCTBIMK FPYHTaMKU MpK BbINOMHEHUN ycrioBuin (7) wm (8) n
CreayoLLMX AOMOMHUTENBHBIX YCIOBUIA:

orlsyy)
s

a

tgwy =tger + 2045, 9)

a

m(Tm)

kl+ea)

;0 Eren )2024. (10)
al}"wkl]

B ¢opmynax (7)-(10) o603HaueHo:

NU - YMCno MoaennupoBaHu4,

*
Ty, Oy - CPEAHEE HOPMArbHOE HanpshKeHWe COOTBETCTBEHHO NP LMPUHE &
ny";
b - pa3vmep CTOPOHbI (LUMPWUHA) MPSIMOYrONMbHOW MOAOLLUBLI COOPYXEHWS,
napannensHon caguratowen cune (6e3 yyeta [AOMMHbI  @HKEPHOMO MOHypa);

B =b-2e,;

é‘p - OKCLEHTpUCUTET B CTOPOHY HU30BOM rpaHn CoOopYyXeHua Hopmaanon
cCunbl £ B MMOCKOCTU MOAOLLBbI, paBHbIVI PaACCTOAHMIO OT TOYKW nepeceyeHusa C
noaoLwBon beH,ClaMeHTa paBHOﬂeVICTBy}OLueVI BCEeX CUI1 O OCU COOPYXEHUA;

‘¥l - YOEenbHbIA BEC PYHTa OCHOBaHUS, NPUHUMAEMbI HUXE YPOBHSI BOAbI C
Yy4ETOM €€ B3BELLMBAIOLLErO AENCTBIS;

Ny - BGespasmepHoe YuCro, NPUHUMAEMoe A NIOTHbIX necko My =1; ans
ocTanbHbIX rpyHToB &y =3. [ns Bcex IPyHTOB OCHOBaHui coopyxeHuid | u |l

knaccoB &y, kKak npaBuno, CreayeT  YTOMHSTb MO pesynbraram
3KCNEepUMeHTarbHbIX UCCEeAoBaHW METOAOM CABWra LUTaMMNOB B KOTMOBaHax
COOPYXEHUI;

I} - nokasaTtenb TeKy4ecTy;
tgy 1 - pac4ETHOE 3HaYeHne KoadhmLMeHTa CABWIa;

tgwr, ©[, Sl - PacYeTHble 3HaYeHWst XapaKTepUCTWK MPOYHOCTU rPyHTa
OCHOBaHWsi C Y4ETOM CTEMeHW ero KOHCOMMAALMM NOZ, HAarpy3Ko OT COOPYXEHUS K
pacyeTHOMY MOMEHTY U BO3MOXHOTO WX CHUXEHUS] B 30HEe MPOMOPaX1BaHUs-
oTTansaHus (npu cTpoutensctee B CCK3);

i
£, - KOAMULNEHT CTENEHN KOHCONMAALUN MPYHTA;

k - KO3hMUMEHT UNbTPaLUM IPYHTa;
g - K03(MLMEHT NOPUCTOCTU IPYHTa B ECTECTBEHHOM COCTOSHUM;

Iy - Bpemsi BO3BeAEeHUsA COOPYXEHUs;
o - KOC—)(beI/ILI,VIeHT YNIOTHEHUA; nNpu  ero onpegeneHun  yy4mntblBaeTcsa
N3MEeHeHVe ¢ N o BO BCEM AMana3oHe N3MEHEeHUA Harpy3ok Ha OCHOBaHUE;

Fu - YOENbHbIN BEC BOAbI;
kg - pacyeTHas TOMUWHA KOHCONMAMPYEMOro Criosi, NpUHUMaemas Ans

COOPYXKEHWSI C LUMPUHON MOAOLBLI &, HA YacTW KOTOPOM &5 pacnonoXeH ApeHax,
paBHoOIA:

a) 4na 04HOCONHOMO OCHOBaHS:

NPy HanmMuuu BOAOYMNOpa, 3areraiollero Ha rmybwvHe Ay (4 £ H,.); (H, - cm.
11.6.2)

hy =iy e (1)

npw 3aneraHny B OCHOBaHWUW [PEHVPYIOLLEro crost Ha rmy6uHe &y [y £ H )

By by
hg=—+ ; 12
s 5 (12)
6) AN ABYXCIONHOTO OCHOBAHWS C TOSLLMHAMW CIIOEB # U Jiy:
npy HarMM4KMy Bogoynopa v Npu &y = ko (ly +hy $H )

b-h
kg=}31+k2+ 2d§ (13)

MPW HANMMYWW [PEHNPYIOLLIETrO CMOSt Ha IMyGWHe Ay +hy (i + Ay £ H )

Bty boby

A
0T 2

(14)



MprmeyaHus

1 3a BEPXOBYIO rpaHb COOPYXEHUs CrieAyeT NPUHUMATL rPaHb, CO CTOPOHBI KOTOPOM
[eNCTBYeT CABUralolas Harpyska; 3a HU30BYI paHb COOPYXEHUs - rpaHb, B
HanpaBieHUW KOTOPOI NPOBEPSIETCS BO3MOXHOCTb CABUra.

2 YkasaHusl HacTOSILLEro MyHKTA HE PpacnpoCTPaHsIlOTCS Ha Crydaw, Korda
0COBEHHOCTU  KOHCTPYKLMM WM COOPYXEHUSI U FEOrorM4eckoro CTPOEHUst
OCHOBaHWsi, @ TaKxe pacnpeaerieHne Harpy3ok npeaonpeaensioT MyOUHHbBIA CABUT.

7.8 lMpn pacuyeTe YCTOMYMBOCTW COOPYXEHWA MO CXeme MfocKoro casura 3a
pacyeTHYI NMOBEPXHOCTL CABWra criefyeT NpUHUMAaTh:

Mpy MAOCKOW MOAOLUBE COOPYXXEHUSI - MIIOCKOCTb OMNMPaHUsi COOPYXXEHUSI Ha
OCHOBaHMe C o006s3aTefnbHON NPOBEPKON YCTOWYMBOCTM MO TFOPU3OHTanbHON
NOBEPXHOCTN CABWra, Mnpoxoasilieil vepe3 BepxOBOW Kpan nopowsbl (BbIGop
NMNOCKOW  FOPU3OHTamnbHOW MOAOLBLI  COOPYXeHus TpebyeT  cneuunanbHoro
obocHoBaHus);

NpW HaMV4UK B NOAOLLBE COOPYXXEHWS BEPXOBOIO M HU30BOIO 3yObeB:

npy rryGuHe 3anoxeHusi BepxoBoro 3yba, paBHOW unv Gornblueli HU3oBOro, -
NMocKOCTb, MPOXOASILLY 4Yepe3 MOAOLWBY 3y6beB, a Takke TrOpU3OHTamnbHYyo
NMocKOCTb, MPOXOASLLYIO N0 NOAOLLIBE BEPXOBOrO 3y6a;

npv rnybuHe 3anoxeHusi HU3oBoro 3yba Gonee rmyGuHbI 3aroXXeHUs1 BEPXOBOMO
3y6a ropu3oHTanbHyt0 MIOCKOCTb, NPOXOASLLYO MO NogoLBe BepxoBoro 3yba (npu
3TOM BCE CWnbl criedyeT OTHOCUTb K YKasaHHOW NIIOCKOCTW, 3a UCKMYeHneM
[aBrneHnst BOAbl M MacCUBHOTO [aBfIEHWSI TPYHTA CO CTOPOHbI HWU30BON IpaHu
COOPYXEHWUS!, KOTOPbIEe HAANEXUT OTHOCUTb K MIOCKOCTU, MPOXOASLLEN NO NOAOLLBE
HK30BOro 3y6a);

Mpyu HanmMuuM B OCHOBaHWW COOPYXEHUSI KaMEHHOW MOCTENM - NIOCKOCTH,
npoxoasiLyie Mo KOHTaKTY COOPYXEHWS C MOCTENbI WM MOCTENU C TPYHTOM; Mpu
HanmM4uM y KaMeHHOIN NOCTENM 3arnybrneHus B rpyHT criedyeT paccMaTpuBaTh Takxke
HaKIMOHHbIE MIIOCKOCTU UIN JIOMaHble NOBEPXHOCTM, MPOXOASLLME Yepes NocTerNb;

NpW HarM4yMM B OCHOBAHUM 30H, CIIOEB MMM MPOCHOEK crabbiX PYHTOB, B TOM
yncrne B 30HaX MPOMOPaXUBaHWS-OTTaMBaHWS, criefyeT OOMNOMHUTENbHO OLEeHUTh
CTeneHb YCTOMYMBOCTU COOPYXEHUS MPUMEHWUTENbHO K pacyeTHbIM MIOCKOCTAM,
NPOXOASALLMM B 9TWUX 30HAX UMK CIOsIX.

7.9 Tpn pacyeTe YCTOMYMBOCTM COOPYXEHUI MO cCxeme nrockoro casura (6es

MoBOPOTa) MNPV FOPU3OHTAmBHONM MIOCKOCTW CABUra 3Havenust R=Ry u 7 B
ycroBusix (5) cnegyeT onpedensTb no dopmynam:

Ryp = Prgop + 7, By gy + Ac(syr) + Ry (15)
E=1 +Ea,hw = Tiat (16)

rae RPI - pac4yeTHOe 3Ha4YeHne npeaenbHOro ConpoTUBEHNA NpU NSIOCKOM COoBUrE;

P - cymmMa BepTuKasrbHblX COCTaBMSIOLWX PaCYETHbIX Harpy3ok (Bknouvas
NpoTUBOAaBNEHNE);

tgwr, €1, Sl - XapaKTEPUCTUKN MPOYHOCTU FPYHTA MO PacHETHO NOBEPXHOCTM

casura, onpegendemMble No yka3aHuaMm pasfena 5, npuyem cp, 51 Y4UTbIBaOTCA
TONMbKO Ha TOMW YacTu Mrowagn OCHOBaHWUs, Ha KOTOPOVI OTCYTCTBYHOT
pacTAarearolme Hanps>XxeHus;

Y. - KO3pdMUMEHT ycroBun paboTbl, YYUTLIBAIOLWMA  3aBUCUMOCTb
peaKTVBHOTO  OaBrfieHUs [PyHTa C  HU30BOW CTOPOHbl  COOPYXXEHWs  OT
TOPU3OHTArNbHOrO CMELLEHNUSI COOPYXEHUS MpU  MoTepe WM YCTOMYMBOCTY,
NpYHUMaeMbIi MO  pesynbTaTam  SKCMepUMEHTanbHbIX WM TEOPETUYECKUX

nccneaoBaHui; npu mnxX OTCYTCTBUM 3HaAYeHue ¥, peKoMeHayeTCA NpuHUMaThb

paBHbIM 0,7 (Mpu cneymansHoM 060CHOBaHUM AoMycKaeTes npuHumars 0,7 < 7, =
1,0);

Ep,{w s Ea,hw - COOTBETCTBEHHO pacC4yeTHble 3Ha4YeHUA TOPU3OHTalbHbIX
COCTaBNAKWMX CuUnbl NacCMBHOINO AaBlieHUA TIpyHTa C HU30BOM CTOPOHbI
COOPY>KEHNA N aKTUBHOIO AaBrieHUA rpyHTa C BerOBOVI CTOpPOHDbI;

A - nnowaab NPoeKuWU Ha MOBEPXHOCTb CABWra MOAOLUBLI COOPYXEHWS, B
npegernax KOTopoi y4UTLIBAETCS CLENSIEHME;

Rg - ropusoHTarbHas COCTaBMsioLLas CUMbI COMPOTUBIEHIA CBaW, aHKEPOB W
T.0.;

F - pacyeTHOe 3HaYeHue CABUraloLLel CUrbl;

Thw, Tm - CYMMbl TOPWU3OHTarnbHbIX COCTaBlIAOLMX pPaCHETHbIX 3HaYeHun
aKTUBHbIX CuUn, ,quZCTByIOLLMX COOTBETCTBEHHO CO CTOPOHbI BerOBOIZ N HU30BOW
rpaHe COOpYyxeHus, 3a UCKINYEeHEM aKTUBHOMO AaBreHnA rpyHTa.

Mpumevanue - [ins BepTUKarnbHO- U HaKMOHHO-CIMOUCTLIX OCHOBaHWUM tgpy W ¢
cnepyeT onpefensTb no obssarensHomy npunoxeHnio I Kak cpefHeB3BelleHHbIe
3HaYeHUs XapaKTepUCTUK FPYHTOB BCEX CMOEB C Y4eTOM nepepacnpepeneHns
HOPMarbHbIX KOHTaKTHbIX HampshKeHWA Mexay CIosiMvM  MPOMOPLMOHAnbHO  MX
Moaynam gedopmanum.



710 B cnyyae ecnm pacdeTHas cABWralolwas cuna F - npurioxeHa C

3KCLIEHTPUCUTETOM B MIIOCKOCTU mogowsbl £z 2 0,05.//k | pacyeT ycToM4MBOCTU
COOPYXEHWI CrielyeT MPOV3BOAUTL MO CXeMe MIOCKOro CABUra C MoBOPOTOM B

nnaHe ({ n & - pasamepbl CTOPOH NPSIMOYTOfbHOW NOAOLLUBLI COOPYXXEHUS).
OKCLEHTPUCUTET & U CUny NpeaeribHoro CONpPOTUBIIEHUS NP MIIOCKOM CABWrE

c nosopotoM B nnaHe Rprs =Ry crnegyeT onpegensiTb Mo ykasaHusM,
NpuBeLEHHbIM B PEKOMeHZYEeMOM NpuroxeHun [.

7.11 PacuyeT yCTOMYMBOCTW COOPYXEHU MO cxeme rryGMHHOrO caBwura criegyet
npoun3BoanTb:

ANs BCeX TUMOB COOPYXXEHW, HECYLLMX TOMNbKO BEPTUKAIBHYIO HArpy3kKy;

npy HecobnoaeHn ycroBuii 7.7 - ANsi COOPYXEHWI, HECYLLMX BEPTUKArbHYO 1
rOPU3OHTarbHY0 Harpy3Ku, PacnomnoXeHHbIX HA HEOAHOPOAHBLIX OCHOBaHWSIX.

7.12 PacyeTbl YCTOMYMBOCTW COOPYXEHUIA NO CXeMe CMEeLLaHHOro caBura cnegyet
Npou3BOANUTb AN COOPYXEHWUN, HECYLWMX BepTUKamnbHYl0 W TFOPU3OHTanbHY
Harpysky U pacnoroXeHHbIX Ha OLHOPOAHBLIX OCHOBaHWSX; BO BCEX Crlyyasix, ecrv
He cobnoaarTcs YCrnoBusi, NpuBeaeHHbIe B 7.7.

7.13 Pac4yeTbl yCTOWYMBOCTN COOPYXEHUIA HA OAHOPOAHBLIX OCHOBAHMSIX MO CXeme
rMy6UHHOTO M CMEeLLaHHOro CABMra AONycKaeTcs Npou3BOAWUTbL METoAaMKU Teopun
npegensHoro paesHoBecust (npurnoxeHve E), a Ha HeOAHOPOAHBLIX OCHOBAHMAX -
MeTof4amMu, ONepUPYIOLLMMM PacUIIEHEHHON Ha dnemMeHTbl MpU3MOoN OBpyLLEeHUs,
cABUraeMon no foMaHbIM UMK KpPYrioLMIMHAPUYECKUM MOBEPXHOCTSM CABWUra.

7.14 YCTOMYMBOCTb COOPYXeHU | Krmacca peKkoMeHAYyeTCsl OueHMBaTb Takxe C
MOMOLLbIO YMCIIEHHOrO MOENMPOBaHMS PaspyLLeHUs OCHOBaHUA. HanpsikeHHo-
nedopmupoBaHHoe cocTosiHve (HOC) cuctembl "coopyxeHue-ocHoBaHve" npu
TakoM MofenvpoBaHUM crieqyeT onpefensTb MO HeNMHeHbIM MOAENAM IpyHTa,
AalolmM cTaTUYeckn JONyCTUMbIe MO HanpsbkeHu. [apameTpbl HenMMHeHbIX
MoZenen rpyHTa HasHa4yalTCs MO HOPMAaTWBHBIM 3HaYeHMAM 4edOPMaLIMOHHBIX U
pacyeTHbIM 3HaYEHNAM NPOYHOCTHBIX XapakTePUCTUK rPYHTOB OCHOBAHUS.

[Ins YMCneHHOro MoAenupoBaHus paspylleHns npu pacyete HAC cuctembl
NpOMNoOpLIMOHANbHO  YBENMUMBAIOT AEWCTBYIOLME Ha CoopyxeHue Harpysku. O
HacTyMneHnn paspyLleHns Npu Takux pacyeTax crieayetr CyauTb MO MOMEHTY
pesKoro  pocTta  pacHeTHbIX CMELeHWA WM OTCYTCTBUIO  CXOAUMOCTM
nTepaLmoHHoro npouecca. [JOCTUrHYTLIN K MOMEHTY paspyLlueHus Ko3dhdmLMeHT
neperpyskm  npuHMMaeTcs B KadecTBe  KO3dXpULIMEHTA  YCTOMYMBOCTY,
onpedenseMoro Kak OTHOLIEHME pacyeTHbIX 3Ha4yeHUn OBOGLLUEHHbIX cun
npeAenbHOro ConpoTUBIEHNS M 060BLLEHHbIX CABUratoLLMX CUII.

7.15 Tpu pacyeTe YCTOMYMBOCTM COOPYXEHUA HA OCHOBaHUSX, CIIOXKEHHbIX

MNbINEBaTO-IMIMHUCTBIMU FPYHTaMM C KO3MLIMEHTOM BOAOHAChILEeHUs &, 20,85 n

0
KO3hhMLMEHTOM cTeneHn KoHcOmMaaumm ¢, <4, criegyetT  yduTbiBaTb
HeCTabuUMM3MPOBAHHOE  COCTOSIHME  [PYHT@ OCHOBaHWS OOHWM U3 ABYX
NPUBELEHHBIX HUKE CMOCOBO0B:

a) NpUHUMas XapakTepUCTUKU MPOYHOCTU tg@] W ¢, COOTBETCTBYIOLME CTEMNEHM
KOHCONMMAAUMM rPyHTa OCHOBaHWS K pPacyeTHOMYy MOMEHTY (T.e. MOMHbIM
HaNpPsKEHUAM) WM S, 1, U HE Y4uTbIBas MpUM 3TOM B pacyeTax Hammuue
136bITOYHOMO NOPOBOTO AaBIIEHMs], 06YCIIOBMEHHOTO KOHCOMNMAALIMEN rpyHTa;

6) y4uTbiBaaA no NnoBepxHOCTU casura nevictene N36bITOYHOTO nopoBOro AaerieHns,
BO3HMKaIOLLEro npu KoHconmaauun rpyHta (onpenenﬂemoe JKCnepnmMeHTarnbHbIM

MMM pacyeTHbIM NyTeM), U MPUHUMAs XapaKTePUCTMKU MPOYHOCTU tgpp' W ¢y,
COOTBETCTBYIOLLME MOSHOCTBIO KOHCONMMAMPOBAHHOMY COCTOSIHUIO TpyHTa (T.e.
3(hdeKTMBHBLIM HaNPSHKEHNAM).

7.16 TMpun pacyeTax yCTONYMBOCTU COOPYXKEHWUN Ha BOAOHACHILLEHHbIX HECKaMbHbIX
OCHOBaHWSIX, BOCTPVHUMAIOLLMX KPOME CTaTWYeCKMX Takxe [AuMHamuyeckve
Harpysku, crefyeT yduTbiBaTb BMVSIHUE MOCIEAHUX HA HECYLLY CrnocoBHOCTb
rpyHTOB, OBycnaBrmBatolee CHWxXeHWe (MPOTUB ONPefeneHHOro B CTaTU4eCcKux
YCIOBWSAX) COMPOTMBIIEHNS HEAPEHVWPOBAHHOMY COBWUTY CBSA3HbIX TPYHTOB W
BO3HWUKHOBEHME W3OLITOMHOrO MOPOBOTO AaBfIEHWS B HECBA3HLIX rPyHTaXx.
M36bITOMHOE NOpoBOEe AaBrieHne npu 3TOM ONpeaensiioT MO0 pacyeTHbIM MyTeMm,
mMB0 no pesynbTaTam aKCNepUMeEHTanbHbIX UCCINEA0BaHNN.

PacueT yCTOMYMBOCTM COOPYKEHUM Ha CKaNbHbIX
OCHOBaHMsX



7.17 PacyeTbl yCTOWYMBOCTM COOPYXEHWN Ha CKarnbHbIX OCHOBAHUSIX, CKallbHbIX
OTKOCOB W CKIIOHOB CrieAyeT BbIMOMHATb MO CXeMam CABMra fo MroCKUM Win
NOMaHbIM  pacyeTHbIM MoBepxXHOCTAM. [lpu 3TOM onpefensiowmMn  ABNSIOTCS
pesynbTaTbl pacyeTa Mo TOW CXeme, KOoTopas MoKasblBaeT HAUMEHbLLYO
HaeXHOCTb COOPYXeHUs (OTKOCa, CKIoHa).

Ona GeTOHHbIX U Xene300eTOHHbIX MOAMOPHBIX COOPYXEHUA Ha CKasrbHbIX
OCHOBaHWsIX CrieflyeT TaKxe pacCMaTpuBaTb CXemy rpefenbHOro noBopoTa
(onpokuabiBaHS).

Mpy nrockon pacyeTHOW NOBEPXHOCTU CABUra crnegyeT yyuTbiBaTb ABE
BO3MOXHbIE CXEMbl HapYLLEHWS YCTONYMBOCTM:

nocTynaTernbHbI CABW;

CABWI C NOBOPOTOM B MriaHe.

[Mpn nomaHom pac4eTHOW MNOBEPXHOCTM CABUra criegyeT yuuTblBaTb Tpu
BO3MOXHblE paCcyeTHbIe CXEMbI:

cOBUr BOonb pebep nomaHol NOBEPXHOCTM (MPOAOIbHbIN);

caBur nonepek pebep noMaHown NOBEPXHOCTY (NMOMNepeYHbIi);

CAOBUr Nnopa yriioM k pebpam roMaHom NoBepxXHOCTH caBura (KOCcown).

Mpyn BbIGOpe pacyeTHOW CcXxembl criedyeT WCXOAUTb U3 CTaTU4ECKn 1
KMHEMAaTUYECKMN BO3MOXHBIX CXEM MOTEPU YCTOWUMBOCTMN COOPYKEHUS 1 HAPYLLEHUS
NMPOYHOCTU OCHOBaHWSI W Y4YUTbIBaTb, YTO OMACHbIMM MOFYT SIBNSTbCSH Kak
NOBEPXHOCTW, MPUBA3AHHbIE K Pa3MYHbIM KOHTYpaM OCrabreHust (K KOHTaKTy
COOPYXEHWUS C OCHOBaHMEM, K CUCTEMaM TPEWMH UMM eOWMHUYHBIM TpeLHaM,
pasnomam, 30HaM [ApobrieHVss B CKarbHOM MaccuBe), Tak W MOBEPXHOCTU,
npoxoasiyie BHYTPW TPELLWHOBATOrO CKarbHOrO MaccvBa B HanpaBreHusiX, He
COBMafalLLmMX C TPELWHaMM.

B 3aBMCMMOCTM OT KOHKPETHbIX YCIOBWA CriedyeT paccmaTtpuBaTtb
BO3MOXHOCTb MOTEPU YCTONUMBOCTU COOPYXEHUS WM C YaCTblO OCHOBaHWSA, Ui
6e3 Hero.

7.18 Tlpn pacyeTe YCTONYMBOCTM MNOTEHUMAMBLHO OMNACHBIMM  MOMYT OblTb
NOBEPXHOCTU CABWra, NPOXoAsLLME:

no 06MacTu KOHTaKTa COOPYXEHMS C OCHOBaHUEM,

BHYTPW OCHOBaHWS;

4aCTU4HO MO OBNIACTM KOHTaKTa M YaCTUYHO BHYTPU OCHOBAHMS.

Mpn 9ToM criegyeT yuuTbIBaTh, YTO NepBasi M3 yKasaHHbIX BUOOB NOBEPXHOCTEN
cagura Hambornee BeposiTHa A1 COOPYXEHWIA Ha OCHOBAHUSAX MPENMYLLECTBEHHO C
FOPM3OHTanbHO (MMM BrIM3KOW K FOpM3OHTamNbHOM) NOBEPXHOCTbLIO KaK B Npedenax
KOHTaKTa C COOpYXXeHUEeM, TaK 1 BHE ero (AN rpaBUTaLMOHHBIX N KOHTPAOPCHBIX
NMOTWH, NOAMOPHBLIX CTEH 1 Ap.). BTopas n TpeTba pasHOBMOHOCTH NOBEPXHOCTEN
casura Hanbonee BepOATHbI A1 COOPY>KEHWI, BO3BOAUMBIX B Y3KUX YLLEMbAX UIn
UMeloMX  3arnybrneHHylo B OCHOBaHWe MOAowWBY, B TOM u4ucne Ans
rPaBUTALIVOHHBIX U @POYHbIX NOTUH, ANA NOAMOPHBLIX CTEH, HA KPYThIX CKMOHax n
T.4., @ TaKxe Npu CTyneH4aTon NoAOLLBE COOPYXEHNS.

7.19 BbiGOp CXeMbl HapyLLEHWS YCTOWYMBOCTM COOPYKEHUSI UM OTKOCa (CKMoHa) 1
onpeaeneHre pacyeTHbIX NOBEPXHOCTel CABUra CrieayeT NPou3BOAUTb, UCTONb3YS
[aHHble aHamM3a WHXeHEePHO-TeONOrMYEeCKX CTPYKTYPHbBIX MOAESEN, OTPaXatoLLmx
OCHOBHbl€ 3MeMEeHTbl TPELWHOBATOCTN CKarnbHOro MaccuBa (OPUEHTMPOBKY,
NPOTSHKEHHOCTb, MOLLHOCTb, LLIEPOXOBATOCTb TPELLMH, MX HacTOTy U T.4.) U Hannyve
ocnabneHHbIX Mpocroes 1 obnacTen.

[Mpu oLeHKe YyCTONYMBOCTM CKasbHbIX OTKOCOB HEOOXOAMMO UMETL B BUAY, YTO
XapakTep VX obpyLLEHUS B 3HAYUTENbHOWM CTENeHN ONpeaenseTcs reonormyecknm
CTpoeHnemM (CTPYKTYPO) U rEOMEXaHUYECKVMM XapaKTepUCTUKaMM CKarbHOro
MaccuBa, Ha OCHOBaHWWM aHarmsaa KOTOpbIX W MPOW3BOAUTCA BbLIGOP pacyeTHon
CxeMbl 1 MeTofa pacyeTa.

[na ckanbHbIX OTKOCOB MOTEHLMaNbHO OMacHbLIMU SABMSIOTCA MOBEPXHOCTU
ocnabneHus ckarnbHOro Maccusa (TpelmHbl, criabble Mpocnon, TEKTOHWYecKue
30HbI U T.M.).

7.20 Mpw oLieHKe YCTONYMBOCTYM OMOPHbIX 6eperoBbiX MacCUBOB MMOPOTEXHUYECKMX
COOpYXeHUI (HanpuMep, apoyHbIX MMOTWH) nMBo NBbLIX APYrMX CKanbHbIX
MaccuBOB MpWU JIOMaHON MOBEPXHOCTW CABUra, fAe CMeLleHVe MaccuBa MOXeT
6bITb  PacCMOTPEHO  COCTOSILMM U3 MNepemMelleHd B [ABYX  B3aWMHO
nepecekarLLMXCa HanpaBneHnsx, HeobxoanMo paccMaTpuBaTh CABUI NOA, YINOM K
pebpam fiomMaHon NOBEPXHOCTU (MPOAONBHO-NONEPEYHbIN CABW).

MeToa OUEHKM YCTOMYMBOCTUM GEeperoBbiX YMOPHbIX MaCCMBOB [OIDKEH
OCHOBBIBaTbCS Ha CIIEAYIOLLMX UCXOAHBIX NONOXKEHUSAX:

pacyeTHble OMopHblE cKarbHble Brioky paccMaTpuBalOTCA Kak HEM3MEHsieEMoe
TBEpAOoe Tero;

B pacCMOTPEHWE BBOASTCS Curbl 6e3 yyeTa ux MOMEHTOB;

pasrioxeHVe [MaBHOTO BEKTOpa MNPWITOXKEHHbIX K OrioKy akTWMBHbIX CuUn Ha
COCTaBIAIOLLME MPOM3BOAUTCS Ha HaNpaBneHUst HopMaren K NrocKoCTAM casura n
HanpaeneHne JIMHUK UX NepeceyeHms;

yCroBueM, ornpeaensiomM KMHEMaTKy CMELLEHUS MaccuBa, COCTOSILLEro U3
BUPTYarbHbIX NEepeMeLLeHnin B ABYX B3aUMHO MepeceKaloyxcsl HanpaBneHusXx,
ABNIAETCA HanpaBfieHWe rMaBHOTO BEKTOPa NPUMOXEHHbIX CUM NOA YrioM K pebpam
JIOMaHoW NOBEPXHOCTU cABMra (NPOoAoSbHO-NONepeYHbIN CABWUI);

yCroBUEM AJ1A Nepexoaa OT CABUra Mo rpaHsiM ABYrPaHHOrO yriia BAOMb NMHWAN
WX NEPECEYEHMS K COBUMY MO OQHON U3 MIIOCKOCTEN SBMSIETCS PABEHCTBO HYMIO UMK
oTpuUaTenbHOE 3HAYEHWE COCTABMSIOLLEN [MTABHOMO BEKTOPA MPUMOXEHHBIX CUI,
HOpMarbHOW K ApYrov U3 NrockocTen cABUra;

HaflexHocTb GeperoBoro ynopa onpefenseTcs pesynstatoM pacyeTa
HavMeHee YCTOMYMBOrO U3 BblAeNeHHbIX 6r0KOB.

7.21 OueHka YCTOMYMBOCTU COOPYXXEHWI Ha CKarbHbIX OCHOBaHMUSIX, CKanbHbIX
OTKOCOB W CKIIOHOB [OMyCKaeTcs Takxke MNpou3BoAWTb Ha OCHOBE aHanmsa
pesynbTaToB PacyeToB  HaMpsXeHHO-Ae(OPMMPOBAHHOTO COCTOSIHUA CUCTEMbI
"CoopyeHne-oCHoBaHue".



7.22 Tpn pacyeTe YCTOMYMBOCTW COOPYXEHWN M CKalbHbIX CKMOHOB MO CXeme
caBwra Boorb pebep romaHoi noBepxHocTu (MPoAosbHLIN caBUr) Hanbonee YacTo
BCTpEYaeTcs cnydya caBura pacdeTHoro 6rnoka Mo ABYM  MIOCKOCTSIM,
obpasylolym ABYrpaHHbIA yron, B HampasrneHuu BAonb ero pebpa. [JaHHas
pacyeTHass cxema npUMEHVWMa [N CKanbHOrO MaccuBa WM COOPYXeHUs,
paccmaTtpvBaemoro kak egwHoe TBepaoe Teno. Cwunbl, BO3AEWCTBYOLLME Ha
pacyeTHbIN 610K NPM3Mbl 0OPYLLEHWSI B KAKOW-NMBO TOYKE WM 30HE, NPUHMMAKOTCSA
KaK [OencTBylolMe Ha Becb Ornok B uernom. [lpu oueHke No AaHHOW cxeme
YCTOWYMBOCTN OMOPHbIX GeperoBbiIX MacCUBOB TMOPOTEXHUYECKUX COOPYXEHUN
(HanpuMep, apoyHble NMOTMHBLI) BO3MOXHOE CMELLEHWe pacyeTHoro Groka nonepek
npu3MaTU4eCcKon MOBEPXHOCTM cABMra (nonepek pebep) He yuuTbiBaeTCs.
BenuuuHel, Bxoasiume B ycriosue (5), Heo6xoaumo onpeaensite no opmMynam:

F=T, (17)

n
E= _Z’i(ﬁ-tgcol,n,i tepmad) + By + Ry (18)
=

roe F, R - Toxe, uTo u B chopmyne (5);

T - aKTMBHas casuralowas cuna (Npoekums paBHOAENCTBYIOLE pacHeTHON
Harpyskv Ha HanpaBreHve cABura);

£ - paBHOAENCTBYIOWASA HOPMATbHLIX HAMPSKEHWA (CUIT), BO3HMKAIOLLWX Ha i -
M y4acTke MOBEPXHOCTU CABUMa OT PACHETHBIX HArpy3oK;

Ry - cuna cOMpOTUBIIEHMs!, OPVUEHTUPOBAHHAS MPOTVB HaNpaBrieHWsi CABMra,
BO3HWKaIOLLAS OT aHKEPHbIX YCUIA 1 T.4,.;

# - YUCNo Yy4aCTKOB MOBEPXHOCTM cABura, HasHadaemoe C Yy4eToOM
HEOZHOPOAHOCTN OCHOBAHWS MO NMPOYHOCTHLIM U AedopMaLMOHHBIM CBONCTBAM;

tE@1 I M ELILi - PACYETHbIE 3HAYEHNSI XapaKTEPUCTUK CKarlbHbIX FPYHTOB Ans
i-ro yyacTka pac4yeTHoOM NMOBEPXHOCTU CABWUra, onpedensiemMble B COOTBETCTBUM C
TpeboBaHusimm pasgena 5;

A; - nnowaak i -ro y4acTka pacyeTHO NOBEPXHOCTU CABUTa;

F; - pacuyeTHas cuna COMpOTWMBIIEHUS YMOPHOrO Maccusa (oBpaTHoM
3acblnku), onpeaensemasi no 7.23.

7.23 PacyeTHOe 3Ha4YeHUe CUIbl COMPOTUBIEHNS YNTOPHOTO MacCuBa Ui 06 paTHbIX
3acbINoK criegyeT onpefensTs no dopmyre

By =7 Epa, (19)

rne Ep,d - pac4yeTHoe 3Ha4YeHue Cunbl NaCCUBHOINO CONPOTUBIIEHUA.
Ons YNOPHOro Maccusa, cogepxatiero noBepxHocTn ocnabnexus, No KOTopbiM

AaHHbIA MaccuB MOXET GbiTb CABUHYT, 3HaueHne £, 4 criemyeT onpeaensitb Ges
yyeTa XapakTepucTUK tgg@ W « MO YNOPHOW rpaHy no dopmyrne

cpnAcoser

Bpa=Cgteletorm)+ (20)

cos(e + @y q1) ’
rae &g - BEC MPU3MbI BbINOpa;
A - nnowaab NoBepxXHOCTW CABUra Npuambl BbINOpPa;

o - Yron HakroHa MOBEpXHOCTW caBwra (MIoCKOCTU ocrabrieHust) npuambl
BbINOpa K FOPU3OHTY;

tE®1 11, CLI - PacYETHblE 3HAYEHWS1 XapaKTEPVUCTUK TPYHTOB MO MOBEPXHOCTM
casura (Bbinopa);

Y, - KO3(HULMEHT ycroBuii paboTbl, MPUHUMaEMbli B 3aBUCMMOCTU OT
COOTHOLIEHMsT Mogyrnen paedopmaumn rpyHTa yrnopHoro maccuBa (o6paTHom

3acbinku) &, 1 ocHoBaHus Zy:



E,; N
npun g £0,8 ¥. =0,7;

E,
s 5
npm Ef 0,1 Ye

£ .
npn 0,8~ ﬁ >0,1 Y. OnpefenseTcs NMHENHOW MHTepnonaume;

E, - paBrexne nokosl, onpeaensiemMoe no copmyre

2
g, W 1)

4 Tl—v!

rae ¥ - yoernbHbIv BEC IPyHTa YNOpHOro MaccuBa (06paTHOM 3achInku);
v - KO3PMLMEHT nonepeyHon gedopmaLnm rpyHTa ynopHOro MaccuBa;

k - BbICOTa yropa Ha KOHTaKTe C COOPYXEHNEM UK OTKOCOM.
MprmeyaHus

1 ConpoTuBrieHME YMOPHOrO MaccuBa criedyeT Y4uTbliBaTb TOMbKO B Criyvyae
obecrneyeHVst NMOTHOTO KOHTaKTa COOPYXXEHMWS UN O0TKOCa C YNOPHLIM MacCcuBOM.

2 Cwuny Ep,d crnepgyet NPUHMMATb TFOPU3OHTAmNbHOW HE3aBMCUMMO OT HaKIloHa
YMOPHOW rpaHn MaccumBea.

7.24 Tpn pacyeTe YCTOMYMBOCTU COOPYXEHUIA U CKanbHbIX OTKOCOB (CKIIOHOB) MO
Ccxeme caBura C NoBOpOTOM B NIiaHe crneayeT y4nTbiBaTb BO3MOXHOE YMEHbLLEHVE
COMpOTUBIEHNS cOBUry B NPOTUB 3HAYeHWM Cun, YCTaHaBfMBaeMbiX B
npeanonoXeHW NOCTyNaTenbHOro ABMKEHUs (CM. npunoxeHve ).

7.25 PacyeTbl YCTOWYMBOCTU COOPYXEHUM U CKarlbHbIX OTKOCOB (CKIOHOB) MO
CXeMme MOMepeyHoro CABWra criegyet npov3BOAMTb, Kak MpaBuMIo, pacyneHss
npusmy o6pyLLeHus (CABuWra) Ha B3aUMOAENCTBYIOLLME SNEMEHTbI.

PacuneHeHve npuambl OOpyLLeHUs (CABWra) Ha 3nemMeHTbl NpPou3BOAST B
COOTBETCTBMM C XapaKTepoM MOBEPXHOCTU CABWra, CTPYKTYPON CKanbHOro
MaccuBa Npu3Mbl U pacnpefeneHneM AenCTBYOWMX Ha Hee cwun. B npepenax
KaXOoro 3fieMeHTa no NoBEPXHOCTY CABUra XapakTEPUCTUKM MPOYHOCTU CKanbHOro
rPyHTa MPUHMMAIOT NOCTOSHHBIMU.

Bbi6op HanpaBneHwWi pacuyrneHeHusi NpuaMbl ODOpPYLLEHWS Ha 3MEMEHTbl U
pacyeTHoro metoda criedyeT NPOW3BOAWTL C YYETOM reoriorM4eckoro CTPOEHMUs
maccuBa. [pu  Hamuuum  nepecekawwyx npuamy  obpywenus  (caswra)
noBepxHOCTEN ocnabneHnsi, Mo KOTOPbIM BO3MOXHO [AOCTMXEHWE NpederibHOro
paBHOBECWS MpPU3Mbl, MNMOCKOCTWM pasfena Mexay anemeHTamu —criegyeT
pacnonaraTb Nno 3TUM NOBEPXHOCTSIM ocrabnexHus.

PacyeT ycTOMYMBOCTM COOPYXEHUI U CKarbHbIX OTKOCOB (CKITOHOB) MO CXeme
nonepeyHoro cABura B YCIIOBUSIX MNJSIOCKOW 3adaun credyeT, Kak MpaBuiio,
npou3BoAnTb B 3aBUCUMOCTM OT BbIOPaHHOIO HanpaBneHUs pacyreHeHns nNpusmbl
obpyLueHus (caoBura) Ha B3avMOLENCTBYIOLLME 3NIEMEHTBI NO Mo6OMy pacyeTHOMyY
MeToay, YAOBIETBOPSAIOLLEMY YCMOBUAM PaBHOBECHS B NPEAENbHOM COCTOAHUM Kak
A1 KQXKO0r0 pacyeTHOro anemeHTa (rpynnbl 3NIEMEHTOB) NPU3MbI, Tak U AJS BCEN
npu3mbl 06pyLleHns (casura) B LiernoM. [JonyckaeTcst Ucnonb3oBaTb ANst pacyeToB
YCTOMYMBOCTM METOAbI, HE OTBEYalOLMeE B MOMHON Mepe BbILIENPUBEAEHHBIM
YCMOBWSIM, OAHAKO AaHHble METOAbl AOSPkHbI OblTb anpobupoBaHbl NPaKTUKON U
ucnonb3oBaTbCA B TeX Mpefenax, Korga pesynbTaTtbl pacyeToB MO HUM
cornacyloTcs C  pesynbTaTaMu  pacyeToB  YCTOWYMBOCTM MO MeTodam,
YAOBMETBOPSIOLLMM BCEM YCIIOBUSIM PABHOBECUS B NPefenbHOM COCTOSIHUN.

7.26 [Insi OLUEHKN YCTONYMBOCTU COOPYKEHUIA HA CKarbHbIX OCHOBaHMUSIX U CKanbHbIX
OTKOCOB, OTHOCUMBIX K | Knaccy, Npu CIIOXHbIX MHXEHEPHO-Te0NorMYecKnX yCnoBuax
B AOMNOSHEHME K pacyeTy, Kak MpaBuro, creayet npoBOAWTb WUCCNefoBaHus Ha
Moaensix.

Mpu akcnepMmeHTanbHbIX UCCNEAOBaHNSAX HA MOAENSIX OCHOBAHWUI COOPYKEHWI
WM CKanbHbIX CKMOHOB AOMKHbl B COOTBETCTBUMM C MEXaHWYECKMMU YCIIOBUAMU
nopobusi (mopog HaTypbl M MaTepuana MOAEnM) BOCMPOM3BOAUTLCS TakxKe
Havnbornee BaxHble OCODEHHOCTM HATYpHOro MaccuBa: CTPYKTypa CKanbHOro
MaccuBa, ero HEOAHOPOAHOCTb M aHM30TPONUS AeOPMaLMOHHBLIX U MPOYHOCTHBIX
cBoiicTB. B nepBylo oyepeab MNpuv  3TOM [OIDKHbI  HaxOA4UTb  OTpaKeHue
NOTEHLUManbHO OnacHble HapylweHust (TPEeLmHbl, pasfioMbl W T.4.) HaTypHOro
mMaccumBa.

7.27 BeposiTHOCTHYIO OLIEHKY HafeXHOCTU CHUCTEMbl "COOpYXeHWe - cKanbHoe

OCHOBaHWe", a Takxe CKaslbHblX OTKOCOB M CKMOHOB [A0nycKaeTCcsa BbINOSHATL B
COOTBETCTBUM C NOSOXEHUAMU 4.7.

8 dunbTpaunoOHHbIE pacyeTbl OCHOBaAHUA



8.1 Mpn NpPoOeKTUPOBaHUM OCHOBAHWSI TMOPOTEXHUYECKOrO COOPYKEHUS HEOGX0AUMO
obecneymBaTb MNbTPALIMOHHYIO MPOYHOCTL FPYHTOB, YCTaHABMMBAaTL AOMYCTUMbIE
Nno  TEXHUKO-3KOHOMWYECKUM  rnokasaTensaMm  (unbTpaunoHHble  pacxodbl U
npoTmBoAaBneHve dMnbTPYIOLWENCA BOAbI HA NOAOLLBY COOPYXKEHMS.

B 3aBMCMMOCTW OT KOHCTPYKTMBHOrO OOYCTpOWCTBA MOA3EMHOrO KOHTYypa
COOPYXEHUSI W TMOPOreoriorMYeckuX  XapakTepucTUK  OCHOBaHUA  Haanexvt
onpegensTb:

pacnpegeneHne Hanopa unbTpaLOHHOrO NOTOKa BAOMb NOA3EMHOMO KOHTYpa
COOPYXEHUS B KaxdoOM M3 BblOpaHHbIX CeYeHUn (CTBOPOB) pacyeTHoW obrnactu
OCHOBaHWUs;

pacxofbl W rpagveHTbl Hanopa hMbTPaLMOHHOTO NOTOKa BHYTPU pacyeTHoun
obrnactn ocHoBaHWsl, OCOBEHHO B MeCTax COMPSHKEHWA PacyeTHbIX FPYHTOBbLIX
anemeHToB (PI'3) ¢ pe3ko oTnnyaloLLmmMmcst GUnbTpaLMOHHBIMM CBOMCTBaMU, U Ha
y4yacTkax pasrpyskM MoToka (Mpu BbICAYMBaHMM Ha OTKOCbl, B [ApPEeHaxHble
yCTpOWMCTBA U T.N.);

CUoBOe  BO3AENCTBME  (UNLTPALIMOHHOrO MOTOKA Ha MaccuB  IpyHTa
OCHOBaHUS;

OOLLYIO ¥ MECTHYIO MNLTPALIMOHHYIO NPOYHOCTb MPYHTOB B OCHOBaHWUM, NpU4eM
o6LLyl0 MNbTPaLMOHHYIO NPOYHOCTL CriedyeT OueHMBaTh MNLlb AN HecKarnbHbIX
rPYHTOB OCHOBaHUs1, @ MECTHY!IO - AN151 BCEX KMacCOB PYHTOB;

KOHCTPYKLIMIO WM XapaKTepUCTUKN [APEHaXHOro M MNpoTMBOMMMLTPALMOHHOTO
obycTponcTBa OCHOBAHVSI COOPYXEHWS, a Takke CXeMbl pas3MeLleHUsi B Hem
N3MepUTENbHOM U PerucTpupyloLLeil annapaTypbl, C MOMOLLBIO KOTOpPOW crieayeT
KOHTpONMpoBaTb NapaMeTpbl dMbTPALIMOHHBIX MOTOKOB (nonew) u cyddo3noHHY0
YCTOMYMBOCTb IPYHTOB.

8.2 ®opmupoBaHue UIbTPALMOHHBLIX Moneit B BblGpPaHHbIX CTBOpPax OCHOBaHWS
HaanexuT onpefensTb NyTeM MOAENMPOBaHNS (UMbTPALMOHHOMO MNOTOKa Ha
M3NYECKNX, aHAMOroBbIX WM YUCIIEHHbIX MOAEMNAX, MO3BOMANLWMX MonyvaTb
KapTWHY pacnpefesieHust Hamopa W rpafMeHT - CKOPOCTHbIE XapaKTepUCTUKM
noToka kak B 06rnacTy namuHapHoi unsTpauum, Tak U npu HeoGXoAMMOCTU - MpU
KBaApaTU4YHOM PEXUME TEYEHUS (MUIbTPYIOLLENCS BOAbI.

Mo pe3ynbTaTtam MoaenMpoBaHWs [oIPkHa ObiTh YCTaHOBMEHa "akTuBHasA 30Ha"
OCHOBaHWsl, 3a npedernaMmu KOTOPON BO3MOXHOE W3MEHEHUE XapaKTEepUCTUK
crarawLlmx ero rpyHToB CYLIECTBEHHO He MOBIMSIET Ha ycrnoBusi hOpMMpOBaHUs
UIbTPaLMOHHOrO MO B pacyeTHOM CcTBope. B npocThiX, nopAatoLmxcs
HECINOXHOW cxemaTuaaumy criyyasx, [ONyCKaeTCs BbINONHEHWE (UNbTPaALMOHHBLIX
pacyeToB aHanMTUYECKUMU METOAAMM.

Pacuetbl 1 MopenupoBaHve  (OMMBETPALIMOHHOMO  MOTOKA  AOMKHbI
OCYLLECTBNATLCA Ha 6a3e AaHHbIX, NMOMyYeHHbIX MPU UHXEHEPHbIX U3bICKaHWSX U
[OCTaTOMHO MOMHO OTPaXatoLLMX FeonorM4ecKyto CTPYKTYpY PyHTOBOrO maccusa
OCHOBaHWS, C BblAeneHneM B HeM Haubornee XapakTepHblX MO CBOUM
UNLTPaLMOHHBIM CBOMCTBaM y4acTKOB, MONagatowLmx B "akTUBHYIO 30HY" obrnacTtu
unbTpauumM, Yy4uTbiIBas BO3MOXHOE W3MEHEHWE 3TUX CBOWCTB BO BpPEMEHU
(BCreacTBue YBEMUYEHUS] WM YMEHbLUEHUSI HanpsbkeHud u  aedopmauuin B
rPYHTOBOW TOSLLE OCHOBaHWSI, KPUOTEHHbIX U MUKPOBGUOMOMMYECKUX NPOLLECCOB, U
T.N.).

8.3 Tpy BbINOMHEHUM QWMNBTPALMOHHBIX pPacYeToB AN TPYHTOBbIX MIOTUH
HeobX0AMMO y4nTbIBaTb AOMNOMHUTENbHOE 0OBOAHEHNE BEPXHUX MENKO3EPHUCTBIX
CrnoeB rPYHTOBOM TOMWWM (Bbllle MOBEPXHOCTW Jenpeccun) BCreacTeve
obpa3oBaHVsi B HWUX MNacCUMBHOW "KanunnsipHoOW Kawimbl", HenocpeacTBEHHO
CBSI3aHHON C 30HOWN MOMHOMO BOAOHACHILLEHUA U ydacTBytolwen B ropMMpoBaHum
dunbTpauMoHHoro  notoka. [ns  aToro  crnegyeT  UCMOMb3oBaTb — AaHHble,
npvBEAEHHbIE B Tabnmue 7.

Tabnvua 7
Bug rpyHTa B 30He KanunnsipHoro || BeicoTta naccuBHOro 3aBMCaHus
BOAOYAEPKaHNA "KanunnapHon kanmbl" A, , m
Mecok cpegHe3epHUCTLIN 0,12-0,35
[Mecok Menko3epHUCTbIN 0,35-1,0
Cynecb 1-3
CyrmvHok 3-6
mnHa nerkas 6-12




8.4 ®unbTpaLMOHHYIO MPOYHOCTb OCHOBAaHWUSA CriedyeT OueHVMBaTb, COMOCTaBMss
nonyveHHble B pesyrbTate MOAENMPOBaHWS XapaKTepUCTUKU (OUIbTPaLMOHHBIX
nonevi (rpagueHTbl Hamnopa, CKOpPOCTM uUnbTpauuu) C  UX  KPUTUYECKUMMU
3HaYeHUAMM.

Ecnn B OCHOBaHWM COOpYXeHUsi 3aneratoT HeckarnbHble rpyHTbl, HEO6XoAUMO
Takxe onpedenaTb OOLLYy0 UNBTPALMOHHYIO MPOYHOCTb WCXOAA W3 YCroBUSt

dopmynbl (1). Mpu 3Tom napameTp #; nonaraeTcsl paBHbIM OCPEOHEHHOMY

rpagueHTy Hanopa {e¢m  BOOMb  MOA3EMHOTO  KOHTYpa  COOPYXeHus,
onpegensieMomMy Ans coopyxeHut | u Il kmaccoB no meToay YANMMHEHHOW KOHTYPHON

nuHun. 3a napameTp £ NPUHUMAETCS PacHeTHbIN KPUTUYECKUIA IPaaMEHT Hanopa
Lo m, UNCTIEHHBIE 3HAYEHMS KOTOPOTO NpUBEAEHDI B pasaerne 5.
KoathdMLIMEeHTBI HaoeXHOCTN ¥y U ¥, CrieAyeT NpuHMMaTh no pasaeny 4 no

nepBow rpynne npegenbHbIX cocTosHuA. KoadpdmumeHT ¥, B 9TOM cryyae paBeH
eanHnue.

3HayeHuns jgs{’m, ana ocHosaHun | n Il knaccoB crniegyet onpedenatb Mo

METOAY YAOTMHEHHOM KOHTYPHOM NMHMU. B OTAEmbHbIX Criyyasix 3HaveHnst dgs m
fornyckaercs onpeaensTb ApYrMMIA NPUBIMKEHHBIMA METOAAMU.

8.5 MeCTHyI0 (hMIbTPaLMOHHYIO MPOYHOCTb HECKAarbHOrO0 OCHOBaHWA, KoTopas, B
oTnmMume oT obuiei, obycrnoBrieHa MCKMOUUTENBHO KOHKPETHBIMM MPOSIBNEHUSAMU
(Buoamu) HapylweHusi  cydpo3VOHHON YCTOMYMBOCTU  TPYHTOB, Heobxoanmo
onpeaensTb TONbKO B CreayroLLmx 0bnacTsx OCHOBaHMS:

B MecTe Bblxofa (pa3srpy3ku) mnsTpaLoHHOTO NOTOKa U3 TOMLY OCHOBaHUS B
HWKHWIA Bbed, ApeHaxHoe yCTPOMCTBO U T.1.;

B NpOConKkax Cydpdo3NOHHO-HEYCTONYMBbLIX MPYHTOB;

B MecTax ¢ 6onblumMM nageHnemM Hanopa dwnbTPaLMOHHOrO NoToKa, Hanpumep
npv o6 TekaHun NoA3emMHbIX nperpag;

Ha yyacTkax KOHTaKTa rpyHTOB C CYLUECTBEHHO pasHbiMW OUIbTPaLMOHHBIMU
CBOVICTBaMU U CTPYKTYPOW.

MecCTHYt0 OMNbTPaLMOHHYIO MPOYHOCTb HECKarNbHOro OCHOBaHWS HaONexuT

oLeHNBaThb, MCXoas M3 oblero ycnosus no copmyre (1), nonaras Fy wu Ky
paBHbLIMY COOTBETCTBEHHO MECTHOMY rPaAMeHTY Hanopa ., B paccmarpyBaemoii

obracTv OCHOBaHUS UM MECTHOMY KPUTUMYECKOMY rpagueHTy Hamnopa I,
onpegernsemMbiM COrfiacHO pekoMeHaauusm pasgena 5.

MeCTHY0  (UIBTPALIMOHHYIO MPOYHOCTL  CKaNbHOTO OCHOBAHWSI HaAMExuUT
OLleHMBaTh aHarnorMyHbIM 06pasoM UCXoAs M3 ycriosus (1), B KOTOPOM napameTpbl

Ay v Ey npvHMMatoTcst paBHbIMU COOTBETCTBEHHO CPEOHEN CKOPOCTU [ABMKEHMS
BObI B TPELWHAX MacC1Ba OCHOBAHMSA ¥ g5t j W KPUTUYECKON CKOPOCTN ABUKEHNS
BOAbI B TPELMHAX U ¢ ;, ONpeAensaemMbIM1 No ykasaHuam pasaena 5.

KoadbdpmuneHTsl “ty , “ti. W ¥, NPU OLEHKaxX MECTHOW NPOYHOCTM NPUHUMAIOTCS
TaKUMK Xe, Kak Npu pacyeTax obLuei dunbTpaLMOHHON NPOYHOCTU.

8.6 IMpu BbIGOpE CUCTEMBI APEHAXHOTO U NPOTUBOMMIILTPALIMOHHOMO 0ByCTpocTBa
OCHOBaHWSI MPOEKTUPYEMOrO COOPYXEHWUSI HEOBXOOMMO YYUTLIBATL MHXEHEPHO-
reoriorMyeckne YCrioBusi ydacTka COOPYXEHWsl, YCIOBUSI €ro 3KCniyatauum u
TpeboBaHUS MO OXpaHe OKpyXalolen cpeabl B 4acTU  NOATOMNNEHUS,
3abonayvBaHus npunerawoLwen  TeppuTopum, aKkTMBU3aLum KapcToBO-
CyddPO3NOHHBIX MPOLLECCOB 1 T.M.

CucTtema [peHaxHbIX W NPOTUBOGMMBTPALMOHHBIX MEPOMPUATUA  [OMmkHa
MCMonb30BaTbCA ANs NPeAOoTBPALLEHNS HapyLUEHWSt YCTOMYMBOCTU CKIIOHOB B
HWKHUX Bapbepax coopyxeHuid, GaccenHoB TASC u GacceliHOB CYTOYHOIO
perynmpoBaHus.

8.7 YCTponcTBO NpOoTUBOCMMBLTPALIMOHHBIX 3aBec (nperpag) obsizaTenbHO B Tex
cnyyasix, KOja OCHOBaHWE COXEHO (MIbTPYIOLWMM CIaboBOAOYCTONUMBLIMUA 1
GbICTPOPaCTBOPUMBLIMM, @ Takxe CY(dO3NOHHO HEYCTOMYMBLIMM FPyHTamu (rvnc,
aQHMVOPUT, KaMEeHHast COofib, 3aCOfeHHble W 3aruncoBaHHble, a Takxe
CUINbHOPa3HO3EPHUCTLIE TPYHTbI U T.4.), @ Takke B Ccryyasx HeobxogumocTu
NpefoTBpaLLUeHNst HexenaTernbHbIX (UNBTPaLMOHHBLIX MoTepb. MMpu BOAOCTOMKUX,
HecyhhO3MOHHBIX IPYHTax YCTPOUCTBO 3aBECHI OMKHO ObITb 060CHOBaHO.

8.8 MMpoTvBOGMILTPaLMOHHbIE Nperpafbl (3aBecbl, MOHYPbl, 3KpaHbl) [AOIDKHbI
BbINOMHATLCA M3 ManonpoHMLaemMblX MaTtepuanoB, Ko3dmUMeHT dunbTpaumm
KOTOPbIX Kak MUHUMYM B 20 pa3 MeHbLUe koadhdmumneHTa mnbTpauum OCHOBaHMS.
TonwmHa NpPOTUBOCMNLTPaLIVOHHOM 3aBechl AormkHa obecneymsaTb
HeMpeBbILLEHNE KPUTUYECKOTO TpafueHTa, Onpedernsiiowero  unbTpaLoHHyo
NPOYHOCTb camoii 3aBecbl. Ha yyacTkax COnpsbkeHWst 3aBecbl C MOAOLLBOM
COOPYXEHUS B LIeNsiX YMEHbLUEHUS IPafUeHTOB Harnopa urbTPaLMOHHOrO NoToKa B
3TOM MecTe W [OMOMHUTENbHOrO YNIOTHEHUS FPyHTa ANs NPefoTBpaLleHus ero
cychdo3um B npoekTe criegyeT npegycMaTpuBaTh MECTHOE YCUMEHWE 3aBECHI.

8.9 Mpu 6rm3kom 3aneraHum cnabonpoHuL aembIx rPYHTOB
NpoTMBOMNBTPALIMOHHYIO  3aBecy credyeT, Kak npaBwuro, conpsirate C
BOJOYMNOPOM; Mpu FNybokoM 3aneraHWM BOAOYMOpa paccMaTpyvBaeTcs BucAYas
3aBeca.

MapameTpbl NPOTMBOGMINLTPALMOHHOW 3aBechl (rMyOuHY, OJMHY, TOMWMHY W
MEeCTONMOMOXeHNe B OCHOBaHUM COOPYXeHWIt) criefyeT O6OCHOBbLIBATb pacyeToM
WM pesynbTataMu dKCNepuMeHTarbHblX uccneaosaHuin. [ns coopyxenun Il u IV
KIlacCcoB BMECTO pacyeToB A0MNYyCKaeTCs UCMOMb30BaTb aHanoru.



8.10 Mpu NpoeKTUpPOBaHWN CKaslbHbIX OCHOBAHWIA BbICOKMX OETOHHbIX MMOTWH
crnegyeT yuuTblBaTb, YTO MOA HaMOPHOW rPaHbio B Mpouecce Mnogbema YpPOBHS
BepxHero 6beda (YBB) MOXeT BO3HUKHYTb 30HA PasynioTHEHWUSI 3HAYUTENbHbIX
pa3MepoB C pa3pbiBOM MPOTMBOMMNLTPALIMOHHON 3aBECHI, MHOrOKpPaTHLIM
yBENMYeHnem GMbTPaLMOHHBIX PacXoAoB, a Takke C 3aMETHbIM yBENMYeHUeEM
npoTueBoAaBneHusi. B cBA3W ¢ 3TUM B NpoekTe AOMmkHbl ObiTb OLEeHeHbl pasmepbl
9TUX 30H W NPEAYCMOTPEHbl TEeXHUYECKMe W TEXHOMOTMYeckue peLLeHus,
obecneyvBatoLme BO3MOXHOCTb BOCCTaHOBMEHWSI Tpebyemon
BOZOHEMNPOHNLL@EMOCTH 3aBECHI - KaK B NpoLiecce CTpouTenbcTBa U nogbema YBB,
TaK 1 B NpoLecce aKCnIyaTaLum COOpYXEHNSI.

8.11 B mMecTe cOMNpsikeHUs MpOTUBOGMMBTPALMOHHBIX YCTPONCTB TPYHTOBbLIX
NMOTWH CO CKanbHbIMW FPyHTaMM OCHOBaHWS uUnu Geperamm B npoekTax criegyet
npegycMaTpuBaTtb YKMagKky W YnrioTHEHWE rpyHTa, YCTOMYMBOro K cyddo3um u
CNOCcoBHOro KoNbMaTNPOBaTh TPELLWHBI B CKare.

8.12 B npoekTax OCHOBaHW/ BOAOMOAMOPHbIX COOPYXeHUA B KavecTBe
MEPONPUSTUS MO CHKEHUIO NPOTUBOAABIIEHVSI CIEAYeT NpeaycMaTpuBaTh pasHoro
BMOa [ApeHaxHble YCTPOWCTBA. B ckamnbHbIX OCHOBaHWSIX [OpeHax credyeT
pacnonaraTb rfaBHbIM 06pasoM CO CTOPOHbI HAMOPHON FPaHN COOPYXKEHUS!, a Npu
HeoCTaTOYHOW 3¢hheKTUBHOCTU paboThl TAaKoro ApeHaxa - U B CpeHen 4acTu ero
noaoLWBbI.

MecTononoxeHne ApeHaxa v ero pasmepbl criegyet onpedensTs Ucxoast W3
TpeboBaHUN HEOBXOAMMOrO CHUXEHWSI (MIBTPALIMOHHOMO MNPOTMBOAABIIEHNS Ha
noJoLwwBy CcoopyxeHus u obecnedeHnss [ONYCTUMbIX 3HAYEHWA  BbIXOAHbLIX
rpaAveHToB Hanopa, He NPUBOASLLMX K HapyLIEHWO UNbTPALVOHHONW NMPOYHOCTH
rpyHTOB OCHOBaHusl, @ B CCK3 - c y4yeToM TEnnoBoro pexuma CUcTeMbI
"CoopyeHne-ocHoBaHue".

OTka3 OT YCTPOWCTBa [peHaxa OCHOBaHWS [OOMYyCKaeTCcsi Npu Hamuyuum B
OCHOBaHWU PYHTOB, NOABEPXKEHHBIX XUMUYECKON UIM MEXaHWYECKOW Cydhto3nm.

8.13 lpu npoekTUpoBaHMM NPOTUBOGMMBTPALIMOHHON 3aBeCbl B HeCKarbHOM
OCHOBaHWU crieflyeT NpUHUMaTh CrieaytoLme KpUTUYeckue rpagmneHTbl Hanopa:

B WHBEKLMOHHOW 3aBece B MPaBUMHbIX U raneyYHuKoBbIX rpyHTax - 7,5; B neckax
KPYNHBIX M CpegHen KpynHocTu - 6,0 n B Menkunx neckax - 4,0;

B 3aBece (auadparme), coopyxaemon cnocobom "cTeHa B rpyHTe", B rpyHTax ¢
koadpdpmumeHTamm dmnbtpaumn go 200 m/cyT, B 3aBMCMMOCTM OT MaTepuana v
OSMTENbHOCTM ee aKcnnyaTauumn - no tabnuue 8, B KOTOPOW TaKkxe npuBeaeHb
XapaKTEpPUCTUKM MaTepuarioB, MUCMOMb3yeMble MpU pacyeTax MexaHWYecKow
NPOYHOCTU 3aBECHI.

Tabrvua 8
Matepuan 3aBechl PacueTHble 3HaYeHns xapakTepucTuK
KpUTUYeCKui || npeaen Moayrb KoadpmumeHT
rpagueHT npoYHocTU (| AedopmMaLum || nonepeyHomn
Haropa £, Ha £, MMa Aedopmanmm
OAHOOCHOE
cxatue R,
, MMa
BeToH 180 11,5 29103 0,20-0,22
mMuHouemeHToGEeTOoH (| 150 1,0-2,0 300-500 0,35-0,37
[ MMHOLIEMEHTHbIN 125 1,0-2,0 3-5 0,37-0,40
pacTsop
KomoBas rnvHa 40 - 20-25 0,32-0,38
3armMHn3npoBaHHbIn || 25 - 15-20 0,30-0,35
rPYyHT
MpumeyaHve - [na BpeMeHHbIX 3aBec KPUTUYECKME [padueHTbl Harnopa
fornyckaeTtcs yBenmumeatb Ha 25%.

8.14 Mpwn NpoekTMpoBaHUM NPOTMBOMMIILTPALIMOHHON LEMEHTALMOHHON 3aBECHI B
CKaslbHOM OCHOBaHUM criedyeT MpUHUMaTb KPUTWYECKUIA rpagveHT Hamopa {, B

3aBece B 3aBMCVMOCTM OT yAeNbHOro BOAOMNOITIOWEHNUS B Npeaenax 3aBeckl ¢, Mo
Tabnmue 9.

Tabnmua 9



YnenbHoe BOAOMOIMOLWEHME CKarnbHOro || Kputudeckuii  rpagueHt  Hamnopa B
3aBece

rpyHTa B 3aBece ¢, , N/(MuH-M2)

<0,02 35

0,02-0,05 25

>0,05 15

B cnyyae «korma 3aBeca (ogHa WM B COMETaHMM C  OPYTUMM
NPOTMBOMIBTPALMOHHBIMU YCTPOWCTBaMM) Takxe 3alumLigeT OT BbllenavnBaHns
coaepxalpecs B OCHOBaHWW pPacTBOPUMbIE [PYHTbI, AOMYCTUMOE YyAerbHoe
BofonornoweHne  criegyetr  obocHosblBaTb — nmMbo  pacyetamu,  nmbo
9KCNepUMeHTanbHbIMU UCCNEA0BaHUSIMU.

MpoHnLuaemMocTb NPOTUBOGMIBETPALIMOHHON 3aBecbl AOmkHa ObiTb MeHblue
NPOHMLLIAEMOCTM FPyHTa OCHOBaHUs He MeHee Yem B 10 pas.

8.15 [Ina npenoTBpalleHVs BbIMopa MPyHTa Ha ydacTkax, e vnbTpauuoHHbIN
NOTOK C rpagueHTamy Hamopa, BrmMskMMKu K eAuHuLe, BbIXOQWUT Ha MOBEPXHOCTb
OCHOBaHWs, B MpoekTe HeobXoaMMO NpedycMaTpyBaTh MPOHWLLAEMYIO MPUrPY3KY
WM pas3rpy3odHbiii ApeHax. MaTtepuan npurpy3ku [ofmkeH nopbupaTtbca no
npuHUMNYy obpaTHoro dwmnbTpa Ans 3awmTbl FPYHTA OCHOBAHWSI OT KOHTaKTHOW
cychdosum.

Heobxogumasa TonuwpHa npuUrpysku onpedenseTca uUcxods W3 ycrosus
HepgonyLUeHWst nnbTPaLMOHHOTO BbIMOPa rpyHTa.

9 PacyeT MeCTHOM NPOYHOCTU CKalbHbIX
OCHOBaHUM

9.1 PacuyeT MeCTHOM MPOYHOCTU CKasbHbIX OCHOBAHWMA MOPOTEXHUYECKUX
COOPYXEHWI criefyeT Npou3BOANTb:

ans YCTaHOBNEHUSA HeobxoaumMocTn paspaboTku MepOrpUSTUIA,
npeaoTBPALLALLX BO3MOXHOE HapyLLeHne NpoTUBOMMIbTPALMOHHBIX YCTPOWCTB;

AN yyeTa npu pa3paboTke MeponpusTWA MO MOBBILIEHUIO MPOYHOCTU U
YCTONYMBOCTU COOPYXEHWI;

Ans yd4eTa [OOCTWKEHUS npefena MeCTHOW MPOYHOCTM Mpu  pacyeTax
HanpseHHO-AeopMUPOBaAHHOTO COCTOSIHUSI CUCTEMBI "COOPYXeHNe-OCHOBaHue".

PacyeT MecTHOW nNpo4YHOCTM cregyeT MNpPou3BOAWTL AN OCHOBAHWN
coopyxeHuin | n Il knaccoB no npenenbHbIM COCTOSIHUSIM BTOPOW Tpynnbl Npu

OCHOBHOM COYETaHWW Harpy3ok. [lpy 3TOM 3HayeHWsi KOSPUMLWEHTOB Tty W ¥

NPUHMMAIOT paBHbIMU eauHuue (7, =¥, =1). KoaddmuuneHT ¥, npuHWMaeTcs
paBHbIm 0,95.

[JedopmaLMoHHble  XapaKTepUCTMKW  OCHOBaHWSI onpepensoTcs B
COOTBETCTBUM C YKasaHuaMu 5.3.

9.2 NpoBepKy MECTHOW NPOYHOCTM CKaslbHbIX OCHOBaHWUI crneayeT Npou3BOAWTb Mo
pacyeTHbIM nroLaaKkam:

a) coBnagatolumm ¢ nNiIoCKOCTAMU, NPUYpPOHEHHbIMU K TpeLmHaM B MacCcuBe;

6) coBnagjalOWMM C MNMOCKOCTbIO, MPUYPOYEHHON K KOHTaKTy “"COOpYXeHue-
OCHOBaHWE" U K KOHTaKTaM CKarlbHOW NopoAbl C YKPenuTenbHbIMU KOHCTPYKLUAMU
B OCHOBaHWU (LLMOHKaMK, 3yObaMM, peLleTkamu 1 T.4.);

B) He COBMaJaloLLMM C NAOCKOCTAMM, NMPUYPOYEHHBIMU K TPELLWMHAM W K KOHTaKTy
"CoopyeHne-oCHoBaHue".

9.3 Kputepusmun obecneyeHnss MECTHOM NMPOYHOCTU NO NoLuaAKaMm, ykasaHHbIM BO
BTOPOM ¥ TpeTbeM ab3auax 9.26, B*, ABNAHOTCS yCcrnoBus

* TeKCT JOKYMEHTA COOTBETCTBYET opurvHany. - [puMevaHve u3rotoBuTens
6a3bl JaHHbIX.

o5 > Ri,m,II ; (22)

) 2
5 B0 EOAE (opsm®B; —ozces” Sdtge,; +o;n

J - >1, (23)
i (o) —ag)sin .SJ- cos.ﬁj



roe &j - OTHOLWUeHMe npeaenbHbIX KacaTellbHbIX Hal'lpﬂ)KeHI/IVl Ha pacquHon
nrowanke K akcnnyatayoHHbIM;

Ty, Tj - COOTBETCTBEHHO HOPMArbHOE M KacaTerlbHOe HampsikeHWs Ha
pacyeTHONM NIoLAAKe, MPUYPOYEHHON K MIOCKOCTU TpewmHbl (KOHTakTa), oT
HOPMaTMBHbBIX Harpy30K B PaCYETHOM COYETaHWM;

gy, 03 - COOTBETCTBEHHO MaKCUMarbHOe W MWHVWMArbHOE [MaBHbIE
HanpshKkeHUs! OT TEX XKe Harpy3ok;

& 7 - OCTPpbIil Yron Mexay pac4eTHOW NIIOLAAKON, NPUYpouEHHOW K TpelmHe
(KOHTaKTY), ¥ HanpaBieHNEM FTIABHOIO HaMNPSHKeHNs oy ;

tg@; 11, €51 - pacyeTHble XapakTepuCTUKW ANA PacyeTHbIX MroLW@AaokK,
NPUYPOYEHHBIX K TPELLMHaM (KOHTaKTY);

R m11 - pacyeTHOe 3HauYeHue npeaerna NpOYHOCT MaccuBa CKarnbHOro rpyHTa
Ha OAHOOCHOE pacTshxeHue, onpeaensemMoe B COOTBETCTBUM ¢ TpeboBaHuamu 5.35.

9.4 Kputepusimmn oGecnedeHnsi MeCTHOM MPOYHOCTM MO NrioLaKkam, yka3aHHbIM B
nocnegHem a63aue 9.2B, ABNAOTCS YCIOBUS

O3 2 Ry prt; (24)

2
O = —————J(o1t80m1 * em )O3t Omn +om) D1, (25)
(oq —o3)

rae t2@mir, CmII - pacyeTHble XapaKTepuUCTUKWM ANA PacyeTHbIX MIOWAAoK, He
NPUYPOYEHHBIX K TPELLMHAM M KOHTAaKTY "COOpyXeHne-0CHOBaHue".

9.5 Ycrnosusi (22) n (24) npu oueHkax BO3MOXHOCTWU pa3ynnoTHEHWsS MaccuBa
crneqyeT NpoBepsATb BO BCEX ykasdaHHbIX B 9.1 crnyyasx, a ycnosus (23) u (25) npu
OL|eHKaX BO3MOXHOCTU NNacTU4ECKMX AechopMaLinii - B 3TUX e CRyyasiX, HO TOMbKO

npu o3 < 0. Yernosus (23) u (25) crieqyeT NpoBepsATb MWL A1 y4eTa HapyLUeHWi
NPOYHOCTU OCHOBaHWSI MPU pacyeTax ero HanpspkeHHO-AedopMUPOBaHHOTO
COCTOSIHUA M nNpu  pa3paboTke MeponpusTUA MO MOBBLILIEHWIO MPOYHOCTU U
YCTONYMBOCTU COOPYXEHUS.

Mpn oueHke HagexXHOCTU MNPOTUBOMUNBTPALMOHHBIX YCTPOMCTB MpoBepka

BbIMOMHEHNA yCrioBus gopMyrbl (22) (ecrm o3 < 0) Mpu OLEHKe pasyrrioTHeHWs
OCHOBaHUs A4S NIOWAA0K, COBMNagatoLLmX C MIIOCKOCThIO 3aBEC, He NMPOVU3BOAMUTCS.

[Mpn HEBbINONHEHUN TNpPUBEAEHHbIX BbIWE KPUTEPUEB MECTHOM MPOYHOCTU
HeOBXOAMMO ONpeadervMTb OvYepTaHusi 30H PasynioTHEHWS W NIACTUYECKMX
Aedopmaumn.

30Ha pas3ynnoTHEHWsI He AOMkHa MnepecekaTb LiEeMEHTALMOHHYI0 3aBecy W
apeHax. B npoTvBHOM crydae [OmKHbI ObiTb BbINOMHEHbI (MMBTPALMOHHbIE
pacyeTbl B COOTBETCTBUWN C yKa3aHWsiMu pasferna 8 B HeNMHeMHOW NnocTaHoBKe C
Y4ETOM M3MEHEHHOTO HMIbTPALIMOHHOIO peXxumMa.

30Ha nnacTnyeckmx AedopmaLmin He AormkHa oxBaTbiBaTh 6onee 1/3 nogoLwBbl
COOPYXXEHWUA UMM NOTEHLMaNbHO OMaCcHOW pacyYeTHON NOBEPXHOCTU CABWra.

9.6 Mpy onpepeneHnn HanpsbkeHwin 7 ;, 77, oy, g3 B chopmynax (22)-(25) cneayet
NPUMEHSITb  BbIYUCTUTENbHBIE U 3KCNEPUMEHTamnbHble MEeTOAbl  MeXaHWUKU
CNIIOLLHOM Cpeabl N reOMEXaHNKu.

[onyckaeTcss paccmaTrpuBaTb OCHOBaHWE COBMECTHO C COOPYXeHUeM Kak
cucTeMy  nMHenHo-gedopMupyembiX  Tefl, Ha KOHTaKTe Mexay KoTopbiMu
BbIMOSHSAOTCS YCIIOBUSI PaBHOBECHS 1 PaBEHCTBA NepeMeLLEHUNA.

Mpu obocHoBaHWM AOMycKaeTCs Cxematusauus CcucTembl "COOpyXeHwe-
OCHOBaHMe", MO3BOMSOLAA pellaTb MMOCKYl0 3adadvy Teopuu  YrpyrocTu
NPYMEHWUTENbHO K OOHOMY WM HECKOSbKMM MIIOCKUM ceyenusm. [pu atom
NOBEPXHOCTb OCHOBaHWUA MOXeT OblTb NPUHATA NIIOCKON, @ TEno OCHOBAHMUS - Kak
OAHOPOAHBIM, TaK 1 COCTOSALLMM W3 HEKOTOPOTO Y1Ca OAHOPOAHBIX obrnacTel Nnbo
VUMEIOLLMM HenpepbIBHO M3MeHSIoWMeCs xapakTepuctuku. Mpu HeobxoaumocTu
crnegyeT  yduTbiBaTb  €CTECTBEHHbI  penbed MNOBEPXHOCTM  OCHOBaHWS,
NPOCTPaHCTBEHHBIN XapakTep paboTbl CUCTEMBI "COOPYKEHWE-OCHOBaHWE", a Takxe
AeTann3npoBaTh pacnpeaerieHne MexaHM4eCcKnX XxapakTepUCTUK OCHOBaHWS.

PexomeHayeTcs B Hagnexawmx Criy4asx npu OnNpefeneHnn HanpsxeHHoro
COCTOSIHUSA OCHOBAHMS Y4UTbIBATb BO3MOXHYIO aHU30TPOMNUIO €ro CBONCTB.

Ecrv npu onpefeneHnn HanpsikeHUn B HEKOTOPbIX 0BracTsx OCHOBaHWSI OLHO
WM HECKOMbKO W3 YCMOBWW, oOnpedeneHHbix no dopmynam (22)-(25), He
BbINOSHAETCS, TO CregyeT NPOU3BOAUTL YTOYHEHME pelleHust 3apadun. Takoe
YyTOYHEHVe criefyeT BbIMOMHSATb C WCMONMb30BaHMEM HENMVHENHOW 3aBUCUMMOCTH
Mexay HanpskeHusmu 1 gedopmauusaMu Unu NyTeM U3MEHEHUs| reomeTpum
CeyeHns 3a CHET UCKITIYEHNS U3 PaCCMOTPEHUS yKadaHHbIX obnacTei.

10 OnpepeneHue HanpsiXKeHUN



10.1 HanpsbkeHuss B OCHOBaHWWM COOPYXEHWSI HeoBXOoAMMO orpeaensTb Ans
MCMOMb30BaHMS WUX B pacyeTax MPOYHOCTU KOHCTPYKLWIA U COOPYXEHWN,
YCTOWYMBOCTN COOPYXEHWIA, @ TaKxe B pacdeTax ocadok, HecyLle cnocobHoCTH 1
MECTHOW NPOYHOCTUN OCHOBaHWIA.

Mpy NPOEKTUPOBaHWMN COOPYXXEHU Ha CKanbHbIX OCHOBaHWSAX onpeaeneHve
KOHTaKTHbIX HanpsbkeHnn HeobxoommMo Ans 0BOCHOBaHMS  MPOEKTUPOBAHWS
NPOTUBOMUIBTPALIMOHHBIX MEPONPUSTUN U OLLEHKWN OMIbTPaLMOHHOW HaaeXHOCTH
NnoA3eMHOro KOHTYpa COOPYXeHWA. PacnonoxeHue LieMeHTaLnoHHOW 3aBechl Mof,
NroTUHOM B obnacTu, rAe MMeT MEeCTO PpacTArMBaloOLLWE HanpshkeHus, pesko
CHWkaeT 3gheKTUBHOCTb 3aBechbl, 4TO TpebyeT paspaboTku cneuuranbHbiX
KOHCTPYKTVBHBIX peLleHuin Anst o6ecnevyeHnss HafleXXHOCTU MOA3EMHOMO KOHTypa
COOPYXEHWS.

10.2 KoHTakTHblE HanpsbxeHus ans coopyxeHuid | n Il knaccoB gonyckaeTcs, a ans
coopyxenun Il u IV knaccoB pekoMeHAyeTCsi OonpeaensTb YNpOLLEHHbIMU
MeTodaMu.

10.3 B pacueTax Npo4HOCTM COOPYKEHWUI MPU MCMOMb30BaHUM 3MIOP KOHTAKTHbLIX
HanpsbkeHU, MNOMyYeHHbIX W3 peLUeHWst 3afjay Teopuu YMpyroctu, criegyet
paccMaTpuBaTh [OMOMHWTENBHO U BTOPYIO 3MIOPY KOHTAKTHBIX HaMpshKEHUN,
BbIYMCMEHHYI0 OOHWM U3 PEeKOMEHAYeMblX YMpOLUeHHbIX MeTodoB. Ecrm
ronyyeHHble MpU 3TOM K3rMbartolme MOMEHTbI UMEKT pasHble 3HakW, TO npu
pacyeTax NpoYHOCTH PEKOMEHAYETCS UCMONb30BaTb 06a 3HA4YEHUs!, yMEHbLUEHHbIE
Ha 10% pa3HOCTM 3TUX BENNYMH, @ €CNM OAMHAKOBble - TO Wb GonbLniA
M3MVBatoLLMIA MOMEHT, TaKXe YMEHBLLEHHbIV Ha yKa3aHHYo BEMUYMHY.

10.4 Mpw onpepeneHn KOHTaKTHBIX HaNPsHXKEHW criedyeT y4uTbiBaTh nokasaTernb

rMBKOCTM COopyeHus £ g, onpeaensembii:

a) Npy pacyeTe COOPYKEHUSI MO CXEME MIIOCKOM AedopMaLiu:
B HanpassieHNW O5MHLI COOPYXEHUs!

_ny
tg B (26)
Y

B HanpasieHUn LUMPUHBI COOPYXeHUA

Bty
by B (27)

x

6) Npu pacyeTe COOPYXeHWs No CXemMe NPOCTPaHCTBEHHON 3aAaqu B KavecTse £ g
npuHMMaeTcst Gorblmii M3 [ABYX MokasaTenen rMBKOCTU BbIYUCTEHHbIX MO
dopmynam (25) n (26).*

* TeKCT [OKYMEHTa COOTBETCTBYET opurvHany. - [pumMevaHve u3rotoBuTens
6a3bl AaHHbIX.
B dropmynax (26), (27)

_ mE(-wp)

328 (1-v)’ (28)

rope v, v - KOSCbeVILlI/IeHTbI nyaCCOHa COOTBETCTBEHHO IPYHTa OCHOBaHUA U
MaTepuana COOpYXeHUA;

E, E| - COOTBETCTBEHHO MOAYNM [edopMaluu TpyHTa OCHOBaHWS U
YNPYrocTh Matepuasna CoOOpYKeHMs;

b, ! - COOTBETCTBEHHO LUMPMHA U ANMHA NOAOLLBLI COOPYXEHUS!;

fx, f}. - MOMEHTbI MHEPU U paCcHETHbIX 3JIEMEHTOB COOPYXXEHUSA;

8§ - WMpuHa pacyeTHOrO 3reMeHTa MO AJIMHE MOAOLWWBbI  COOPYXEHUS,
npuHMMaemas pasHom 1.

B cryvasx Kkorla nokasaTernb MMBKOCTU g <1, KOHTaKTHble HaMpsbKeHst

crieflyeT OnpedensTb Kak AN abCOMOTHO KECTKUX coopyeHud. Mpu &g 21
KOHTaKTHbIE HaNPsSHKEHWS ONPEAENSIOTCS C Y4ETOM MMOKOCTU COOPYKEHMIA.

10.5 [na coopyxeHWi C nokasatenem rmbkocTm £y <1 Ha OAHOPOAHBLIX
OCHOBaHWSIX KOHTAKTHbIE HampsikeHWs onpeaensioT MEeTOAOM BHELEHTPEHHOro

cXaTusl, a ANs Nec4aHblX OCHOBAHWA CO CTEMEHb MIOTHOCTMU rpyHTa Id < 0,5 -
MeTOAO0M 3KCNnepuMeHTarnbHbIX 3P NO NPUNOXEHUD n.

I'Ip|/| HanMyum Ha 4acTu NOAOLLUBbI COOPYXEHUA pacTArMBaroLLMX HOpMalibHbIX
KOHTaKTHbIX Haﬂpﬂ)KeHI/IVI 3TOT Y4acCTOK [OJDKeH ObITb MCKMOYEH U3 pacquHon
KOHTaKTHOWN NnoBepxHOCTU, a Ond OCTaBLUENCSH YaCTU KOHTaKTHble Hanps>xeHua
[OMkKHbI ObITb nepec4yuTaHbl.

10.6 lMpun onpeaeneHnn KOHTaKTHbLIX HaNPsSXKEHWA C YH4ETOM MMBKOCTM COOPYXEHUI
[onyckaeTtcsi NPUMEHsITb MeToa, koadxpuumeHTa nocterm. MMOKOCTb 3nemMeHToB
KOHCTPYKLUM CrieyeT onpeaensTb C y4eTOM BO3MOXHOCTY 06pa3oBaHus TPELLMH.



10.7 Tpy ncnonb3oBaHUM MeTOAO0B KO3(pMLMEHTaA NOCTENM U BHELLEHTPEHHOTO
CXaTus  KacaTenbHble KOHTaKTHble HanpshkeHWs [OoMnyckaeTcs  NpuHUMaTb

pacnpefeneHHbIMU pPaBHOMEPHO, a npu MCMoMnb30BaHUU meToaa
9KCMEPUMEHTArbHLIX 3MP -  MPOMOPLMOHANbLHO  HOPMarbHBIM - KOHTaKTHBIM
HanpshKeHUsIM.

KacatenbHble HanpsXxeHus, 06yCJ'IOBJ'IeHHbIe nencTenem BepTUKanbHbIX Cun,
npu pacyeTtax npo4YHOCTU COOpy)KeHI/IVI, KaK npasuio, He Y4YuUTbIBAOTCA. I'IpM
nony4yeHUn Ha Yy4dacTke noAOoLBbl COOPYXEHUA KacaTelbHbIX Hal'lpﬂ)KeHI/IVI,
npesblWaroWmX npeaenbHble, OHU OOIMKHbI ObITb MPUHATbLI paBHbIMU NpeaenbHbIM,
a Ha OCTalbHbIX yHaCcTKax OHWN OOIDKHbI 6bITb COOTBETCTBEHHO OTKOPPEKTUpPOBaHbI
Ha OCHOBE pac4eToB.

10.8 MNpu HeoOHOPOAHbLIX OCHOBAHWUAX C BepTUKanbHbIMWM W KpyTonagalowymn
CMosiMM B pacyeTax KOHTAKTHbIX HamnpsbkeHW [OnycKaeTcs WCronb30BaTh
npubnxeHHble MeToAbl, B KOTOPbIX KOHTAKTHbIE HaNPshKeHWs crefyeT NpUHMMaTh
nponopLMoHansHLIMU MOAYNAaM AedopMaLum rpyHTa KaXaoro Crnosi B 3aBUCUMOCTU
OT VX pa3mMepoB W IKCLEHTPUCUTETa MPUNOXeHUs Harpysku. B npepgenax kaxgoro
cros pacnpeaeneHne KOHTaKTHbIX HanpsXKeHW MPUHUMAETCS FIMHENHbIM.

10.9 lMNpy HaNM4YMM B OCHOBaHWN CIIOEB MNEPEMEHHON TOMLWMHBI U NPU HAKNOHHOM
3arneraHMM CroeB B pacyeTax KOHTaKTHbIX  HampsbkeHWn  UCMoSb3ytoT
npubrxeHHble MeTodbl, OCHOBaHHble Ha MpWBEAEHWM pPacYeTHON CXeMbl
OCHOBaHWUsSI CO CIIOSIMM MEPEMEHHON TOSMHBI MM MPU HAKIIOHHOM 3aneraHum
CIIOEB K CXEME YCIIOBHOrO OCHOBaHUS C BEPTUKANbHO PACcMOSIOXEHHbIMM CIIOSIMU.

Mpn ropuM3oHTanbHOM PacrofioKeHUN CIioeB TPyHTa MOCTOSIHHOW TOSLLMHbI
HEOHOPOAHOCTb OCHOBAHMSI MOXET HE Y4YUTbIBATbLCS.

10.10 TMMpw onpeeneHn HopManbHbIX KOHTAKTHBIX HamnpsbkeHun MeTodamu
9KCMepUMeHTanbHbIX 3Mp U koadduuneHTa MnocTenm yyeT HEeOLHOPOAHOCTU
OCHOBaHUA credyeT Npou3BOANUTb MYTEM CIIOXEHUS OPAMHAT 3MNtop, OnpeAeneHHbIX
no 10.5 n 10.6 HacTosiLero pas3gena B NpeanosioXeHNM 04HOPOAHbLIX OCHOBaHWN C
opAavHaTaMu  JOMNONHUTENbHOM  antopbl. OpauHaTbl  OOMONHUTENBHOM  3MopbI
crneqyet npuvHUMaTb paBHbIMW Pa3HOCTU OpAWHAT 3MOP, MOCTPOEHHbIX Afs
cryyaeB HEOAHOPOAHOrO UM OAHOPOAHOIO OCHOBaHUM C UCMOfb30BaHWEM MeToaa
BHELEHTPEHHOTO CXaTUsI.

10.11 TMpu onpepeneHnn HanpskeHUn HeobXOAMMO YYUTLIBATb KOHCTPYKTUBHbIE
0COBEHHOCTM  COOpPYXeHWsl, MocrefoBaTenbHOCTL  ero  BO3BedeHus,  Buj
OCHOBaHWSA, a NpY 3aneraHuM B OCHOBaHWUW MEP3IibIX FPYHTOB U BO3MOXHOM €ro
NpOMOpaXvBaHWA -  PacrofoXxeHne TarnbliX W Mep3nblX 30H, a TaKkxe
nocnefoBaTeNbHOCTb 3aMOPaXVBaHNS U OTTanBaHUS.

Mpn pacyeTe HanpsikeHUA Ha KOHTaKTe [PyHTa C ene3oOeTOHHbIMU
pacnnacTaHHbIMM  KOHCTPYKLIMSIMU  TMOPOTEXHUYECKUX COOPYXEeHW  (MnmMTamm
B0oA060eB 1 pucbepm NMoT1H, BO3BOAUMbBIX Ha HECKalbHbIX OCHOBaHMAX, NAUTamMu
[OKOB 1 T.M.) PEKOMEHAYeTCs yYnTbIBaTh!

MOHKEHNE XECTKOCTY ere306€TOHHbIX KOHCTPYKLIMIA C y4eToM obpa3oBaHns

TPEWWMH  OFPaHUYEHHOro  PacKpbITUs, pernaMeHTMpoOBaHHOTO  Hopmamu
NPOEKTUPOBaHWSI GETOHHBIX U Kere306eTOHHbIX KOHCTPYKLMA MOPOTEXHUYECKUX
COOPYXEHUI;

B GETOHHBLIX W Xene306eTOHHbIX KOHCTPYKLMAX, BO3BOAUMBIX Ha CKaslbHbIX U
HeckarnbHbIX OCHOBaHUsIX, MOCNefoBaTerbHOCTL YKNadku GeToHa OTAenbHbIMU
6rokaMu GETOHMPOBAHUS.

10.12 B yensax yMeHbLUEHNS YCUMNIA B KOHCTPYKLMSIX UIMN B ArIEMEHTaxX COOPYXXeHNs
npyv  NpPOEKTMpPOBaHWM  cregyeT  paccMaTpuBaTb  BO3MOXHOCTb — CO3[aHUs
ONTMMarnbLHOTO  pacnpefenieHnsl KOHTaKTHbIX —HampshkeHWn, npegycmatpuBas
YCTPOMCTBO BbICTYNOB Ha MOAOLUBE COOPYXEHWI, YMIOTHEHWS OTAENbHbIX 30H
OCHOBaHWS 1 COOTBETCTBYIOLLYIO NOCNEA0BaTENbHOCTL BO3BEAEHUS U 3arpyXeHns
COOPYXeHNS.

10.13 TMpwn onpegeneHun HanpsHkeHUA B OCHOBAHWAX CreayeT MNpUMEHATb
UMCIIEHHbIE  METOAbl  MEXaHWKW  CMMIOWHOM  cpeabl M FeOMEXaHWKu ¢
MCMOMb30BaHNMEM BbIYUCIUTENBbHON TexHWKWU. [Mpu 3ToM AorkHblI cobnogaTbesa
TpeboBaHus 11.4.

KoHTaKTHble HanpskeHUsi, Kak NpaBuIio, CNeAyeT BbIYUCISTL MO cneuuanbHbIM
nporpaMmam, peanu3ylolyM aHanuMTUYecKMe pelleHVsl 3afayvn UM YUCHEHHble
MeToAbl pacyeTa (Mo HanNpPsKEHUSIM B OKPECTHOCTM KOHTaKTa).

10.14 TMpun MCNONb3OBaHUM YUCIEHHbIX METOAOB [AOMyCcKaeTcs cxemaTusauus
CUCTEMbI  "COOpYXEHME-OCHOBAHME", MO3BOMSIOLAA pewaTb MNMockve 3agayu
NPUMEHWUTENBHO K OAHOMY WM HECKOMbKUM NIOCKMM CeveHusiM. HeogHopoaHoCTb
pacyeTHbIX CeYeHUn criefyeT yuuTbiBaTb, MNPEACTaBMsi WX COCTOALWMMM U3
HEKOTOpOoro yucna O[AHOPOAHbIX obnacTten. Mpwn HeobxogMmMocTn
NPOCTPAHCTBEHHBIV XapakTep paboTbl CUCTEMbI CIEAYET YYUTbIBaTb C MOMOLLLIO
9KCMNEepUMEHTANbHBIX UM BbIYUCTUTENbHBIX METOL0B MEXaHUKUN CMIIOLHON Cpeabl.

PacyeTHyto obrnacTb Ce4yeHWsi OCHOBaHUSI pPeKoMeHOyeTCsl OorpaHuyuBaTh Mo

BepTVKanu Ha rnybuHe cxumaemoro criost A, , onpegensiemon cornacHo 11.6.2, a

M0 FOPU3OHTANM - HA PACCTOSIHWW HE MeHee H, OT COOPYXEHNSI.

11 PacyeT ocHoBaHuu no gecopmaumam



11.1 PacuyeT OCHOBaHW W T[PYHTOBLIX COOPYXEHWWA (NIOTMH W gp.) no
AedopmaunaMm HeobXoAMMO NPOU3BOAUTL C LiEnblo OBOCHOBAHWSI KOHCTPYKLMM
CUCTEMbI "COOPYXEHMEe-OCHOBaHUE" UM ee 3MEMEHTOB, MepeMeLLeHNs KOTOpbIX
(ocapKm, ropusoHTarbHbIe NepemeLLeHns, KpeHbl 1 Np.) He JOMKHbI NPeBOCXoanTb
HOPMUpYEMblE 3HAYEeHWs, rapaHTupyloLpe Mo 3TOMy aKTopy HopMarbHble
yCrnoBusi WX 3KCnfyaTauum u obecneyvBaloLme TEXHUYECKY HaOeXHOCTb W
[OMroBeYHOCTb. [pM 3TOM NPOYHOCTb U TPELLMHOCTOMKOCTb KOHCTPYKLIMM AOIDKHbI
ObITb NOATBEPXAEHBI PACYETOM, YYUTLIBAKOLLMM YCUNUS, KOTOPblE BO3HMKaOT Npu
B3aVMOLENCTBUN COOPY>KEHNS C OCHOBaHMEM.

PacueT no gecdopmaumsm OOIDKEH NPOM3BOAMTLCS HA OCHOBHbIE COYETaHUs
Harpy3ok, a Mpu COOTBETCTBYIOLUEM OOOCHOBaHMM - U Ha ocobble coveTaHus
Harpy3ok, C Y4eTOM XapakTepa WX [AeWCTBUS B rMpoLecce CTpouTenscTBa W
3KCNIyaTauunm COoOpYKeHUst (MocreaoBaTenbHOCT U CKOPOCTU  BO3BELEHWS
COOpYXeHus1, rpadmka HanonMHeHNs BOJOXPaHUINLLA U T.4.).

11.2 PacyeTbl ocHoBaHui no AedopmauvsM NPOM3BOAAT MO  MpedernbHbIM
CcoCTOsiHUAM nepsont urm BTopon rpynn (4.5.1 1 4.5.2). OHM [OMKHbI BKMOYaTb
pacyeTHbIN NPOrHO3 AedopMaLMii OCHOBaHUS U COOPYKEHUSI MPU COBMECTHOW UX
paboTe v NpoBepKy BbIMONHeHWs ycroBust (1), B KOTOPOM AOSKHO NMPUHUMATLCS

M =5 wufy=45;. 3pecb S - coBMecTHas [edopMauus OCHOBaHWS U

COOpYXeHust (OCafKu, TOpPU3OHTANbHbIE MNEPEMELLEHNs], KpeHbl U Ap.), &, -
npegenbHoe 3HavyeHWe COBMECTHOM AedopMauum OCHOBaHUS U COOPYXEHWS,
ycTaHaBnmBaemble no 11.5-11.11.

KoadpdmumeHTbl ¥, W ¥, NPUHAMAIOTCA B COOTBETCTBUM C yKa3aHusmu 4.5;

KO3(HXMLIMEHT ¥, BO BCEX CIlydasix MPUHUMAETCS! PaBHLIM EAUHULIE.

MporHo3sHble 3HaveHus aedopmauunii 5 PEeKOMEHAYeTCsl UCMONb30BaTh Takke
AN aHamM3a MoBefeHVs CUCTEM "COOpYXEeHMe-OCHOBaHve" Mpu OLEeHKax WX
HagEeXHOCTU B MepUoA SKCnsyaTauum.

11.3 MpepenbHble 3Ha4YeHNs COBMECTHON AedopMaL v OCHOBAHWSI U COOPYKEHUS

Ry =5, ycTaHaBMMBaloT TEXHUYECKUMM YCIIOBUSIMUA MPOEKTUPOBAHNS KOHKPETHBLIX
TUMOB MMOPOTEXHNYECKNX COOPYKEHWIN UCXOAS U3 HEOOXOAMMOCTM COBNOAEHMS:
TexHomnormyeckux TpeboBaHui K AedopmMauusM  COOPYXEHWsl, BKMovasi
TpeboBaHUsi K HOpMaribHON AKCnyaTauum 0bopyaoBaHus;
TpebOoBaHUA K NPOYHOCTM, YCTOAYMBOCTU U TPELLMHOCTOMKOCTU KOHCTPYKLIUA,
BKIOYasi OOLLYIO0 YCTONYMBOCTb COOPYXEHUSI.

Mpu HasHayeHun Ry =S, HEOBXOAMMO Y4WTbIBaTb OOMYCKAEMyl Pa3HOCTb
0Caflok Mexay CEeKLMSIMUA U YacTsIMU COOPYXXEHUN, He NMPUBOASILLYIO K HapyLLEHUIO
HOpMasibHOW paBoThl MEXCEKLIMOHHBIX LLIBOB, BO3MOXHOCTb Nepervea BoAbl Yepes
rpebeHb  NMOTUHbI, HApYLUEHWs1 HOPMarbHOW 3KCMfyaTauuu CBs3aHHbIX C
COOpPYKEHVEM KOMMYHUKALLIA U T.N.

11.4 3HaveHuss coBmMecTHoOW gedopmauuu & =5 crieayeT onpepensTb,
MCMNOoMb3ysi pacyeTHble METOAbl MEXaHWKN CMIOLLHOWM Cpefbl, UCXOASA U3 YCIOBWIA
COBMECTHOW pPaboTbl COOPYXEHWs U OCHOBaHWs. [pu 3TOM [OMKHbI ObiTb B
[OCTaTOYHON CTENeHU YYTEHbl pearnbHble OCOBGEHHOCTM paboTbl CUCTEMbI
"COOpYXeHNe-0CHOBaHWe™: ~ MPOCTPaHCTBEHHbIN  XapakTep  AedopMUpoBaHUs,
HenvHenHas CBsI3b mexay HanpsKEHNAMU " Aedopmauusmm,
nocrneaoBaTenbHOCTL  BO3BEAEHUSI  COOPYXEHWUSI U MPUIIOXKEHWSI  Harpysok,
npoLecchl KOHCONMMAALUM 1 NON3y4ecTu.

Mpn aTtom onpegeneHve aedopmaunii  COOPYXKEHUS W OCHOBaHUSI B
3aBUCKMMOCTU OT MX Kflacca M 3Tana NpoeKTUpPOBaHUsS crieqyeT Npou3BOAUTL Kak
YNPOLLEHHbIMU  (MH)XEHEPHBIMW) MeTodamMu pacyeTa, perfiaMeHTUPOBaHHbIMU B
11.5-11.14, Tak ¥ BblMUCIMUTENBbHLIMM MeTodamu, Gasvpyloummucs Ha Gonee
aetarnbHon cxemaTtumsaymm CUCTEMBI "coopyxeHvne-ocHoBaHue" ] Ha
MCMNOSMb30BaHMM  Gonee  COBEPLUEHHBbIX —MaTeMaTU4eckux MOAEnen rpyHTa
(HENWMHEeHbIX, YNpYronnacTU4ecknx, B TOM YUCTe yYUTbIBaOLWMX MHOrOGa3HOCTb,
peornormyeckne CBOMCTBA MPYHTOB U T.4.).

3HaveHus aedopMaL i COOPYXXEHUI U X OCHOBaHWIA B Nepuop KcnyaTauum
cnepyeT onpefensiTb C y4eTOM pa3BUTMSI MPOLLECCOB KOHCONMMAaLMM U NON3y4ecTyn
IPYHTOB, @ B KPWOMWUTO30HE - TaKkke MpOLLeCCOB MPOMEP3aHUs W OTTauBaHus
rpyHTOB. lMpy 3TOM HaANEXWT UCMOMb30BaTb yKa3aHHblE BbILE BblYUCIUTENbHbIE
meToabl. Ha npeaBaputenbHbIX CTagusix MPOEKTUPOBaHNUS 1 Ans coopyxeHui Il n IV
KnaccoB  onpefeneHne  HecTabuIM3MpoBaHHbLIX — 3HayeHuin  gecbopmauum
[onyckaeTcsi NPOU3BOAUTL YNPOLLEHHBIMU (MHXEHEPHBIMM) MeTodamu, Hanpumep
Ha OCHOBE peLLeHNIn OAHOMEPHbIX 3a4a4 KOHCOMMAALMN 1 MON3y4ecTy.

B Tex cnyyasix koraa ans onpeaenenvs Aedopmauuin obsizatenbHbIM ABRsSeTCs
MCMOSb30BaHNE HECKOSbKUX ykasaHHbix MetogoB (11.6.1 u 11.7.1), ycnosue (1)
[OIMKHO BbIMOMHATLCSA AN BCEX 3TUX CIyvaes.



115 PacyetHas cxema cuUCTeMbl  "COOpYXeHWe-OCHOBaHWe"  [OMmKHa
pa3pabaTtbiBaTbCsl C y4eTOM (haKTOPOB, ONpeaEnsoLLYX HaNPsHKEHHOE COCTOsIHUE U
nedopMaLM  OCHOBaHWSI W COOPYXEHUSI  (KOHCTPYKTUMBHBIX —OCOGEHHOCTew
COOPYXXEeHUS, TEXHONOTM ero BO3BEAEHWS], XapakTepa CrOXEHUS N CBOICTB IPYHTOB
OCHOBaHWsl, BO3MOXHOCTM WX W3MEHEeHWss B Mpouecce CTpouTenbcTBa U
KCMyaTaummn COOpYXeHWsi, xapakTepa BHELLHUX BO3AENCTBUN 1 T.M.).

PacyeTHble mMogenu cucTembl "COOpYXeHWe-OCHOBaHWE" AOMKHbl YYUTbIBaTb
BU3yarbHOe HapyLLeHVe KOHTaKTa Mexay HUMMW.

PacyeTbl gedopmauuii cuctembl "COOpyXeHWe-oCHOBaHWe" B HEOBXOAMMbIX
cnyyasix cregyeT MPOU3BOAUTL AN YCIOBUIA MPOCTPaHCTBEHHOW 3agaun. [Ons
COOPYXEHWI, AANVHA KOTOPbIX NPEeBbILLAET LMpWHY Gonee Yem B TpW pasa, pacyeTbl
[onyckaeTcsi Npov3BOAUTL ANs YCNOBWIA Nrockon aedopmaumn. B cryyae korpa

LUMPUHA COOPYXKEHUSI NPEBLILLAET TOMLLMHY CXHUMaeMon Tonuy ., onpeaeneHHyo
no ykasaHmam 11.6.2 HacTosiero pasgena, B ABa v Gonee pasa, gonyckaercs
pacyeT 0CagoK NpPOM3BOAUTL ANA YCIOBUA OAHOMEPHOW (KOMMPECCUOHHOW)
3agaun.

11.6 OnpenerneHne ocagok COOPYKEHWI

11.6.1 OnpegeneHne cymMMapHbIX OCagoK & B 3aBMCMMOCTM OT Krmacca u aTana
NPOEKTUPOBAHUA COOPYXEHWI, PaCMOSIOXEHHbIX Ha HecKasrbHbIX OCHOBaHUSIX,
cnegyeT Npou3BOAWTbL METOAOM MOCIIONHOMO CYMMUPOBAHUS U BbIYUCTIUTENBbHBIMU
meTogamum B cootBeTcTBMM € 11.4.

Ha npepBaputenbHbIX CTagusax NpoeKkTupoBaHus (ans coopyxenun il n IV
KINaccoB - Ha BCEX CTafusix MPOEKTUPOBaHUS) ANs OnpefeneHus 3HayYeHun s
[OMNYyCKaeTCs OrpaHN4UTbCS METOAOM MOCMOMHOrO CYMMWMPOBaHWS B npefenax

cxumaemoro criost ., no gopmyne

i n ; (Oz,p,z' TV My

a z,}",z'hi
) ,

5,0

+ 36, (29)
i=1

P

rae Uz,p,j - [ONONHUTENbHOE BEPTUKANbHOE HanpshkeHne B CepeavHe i -ro Crios Ha

rny6GuHe z; OCHOBaHWS OT Harpy3oK M MpUrPy3oK (COCedHMEe COOpYXeHUs,
obpaTHble 3acbiNku U Mp.) MO BepTMKanM, MPOXOAsLUEN Yepe3 LEHTP MNoAOLBbI
COOpYXeHWs1, orpeensieMoe B COOTBETCTBUN C NpuroxeHuem K;

Tgyi' - HanpsbkeHWe B CepeauHe i-ro cros Ha rnybuHe z OT GbITOBOrO
[aBreHnsi Ha OTMETKe NMOAOLLIBbLI COOPYXKEHNS;

' - yOErbHbIN BEC IPyHTa, PacMONIOXEHHOTO BblLLE NMOAOLLIBBI COOPYXEHNS;

#; - TOMWMHA i-TO Crosi rPpyHTa, npuHUMaemasi He Gonee 0,2%& (3gecb & -
LLMPMHA NOAOLLBLI COOPYXEHUS);

By - Mooynb AechopMaLmy i -0 CIiosi FPYHTa, ONPeAErsieMblit M0 NepBUYHON
BETBW KOMINPECCUOHHOW KPVBOIA B COOTBETCTBUM C NpUIoxeHnem B;

E,; - mopynb fedopmanmm i -ro criost rpyHTa, onpefernsieMblil aHarorniHo no
BTOPVYHOM BETBU KOMNPECCHMOHHOW KPUBOW;

# - YUCIO CoeB, Ha KoTopoe pa:36|/|Ta CXxrMaemasa Tosa OCHOBaHUA Hc N

8; - koadbdMUMEHT, onpeaensembilil No NPUIokeHuio B.

Mpu cpegHeM AaBreHun nof MOAOLIBON COOPYXeHWst F, Bonblue pacyeTHOro
COMPOTUBIIEHNSI TPyHTa@ OCHOBaHWst &, onpeaeneHHoro no [5], ocadky cregyet
OMpeaenaTb  YWUCMEHHLIMU  METOAAMM,  YYUTHIBAKOLWMMMA  YrpYronnacTUYecKui
xapaKkTep 4eopM1POBaHMS IPYHTOB, MPOCTPAHCTBEHHOE HANPSKEHHOE COCTOSIHUE,
NoCrefoBaTensHOCTL BO3BEAEHUS COOPYXeHWsl. [nsi npubnmkeHHbIX pacyeToB
0CafKy [oMnycKaeTcsi onpeaensTs B COOTBETCTBUM C YKa3aHUsIMU NpurioxeHus J1.

11.6.2 PacuyeTHasi rmyGuHa CXMMaemoro Criosi OCHOBaHusi &, npuHMMaeTca 13
ycrosust

Opp = 0,502,g , (30)

e Tz p - BEPTUKalbHbIE HAMPSHKEHUS OT BHELUHEN Harpy3kn Ha HWKHEN rpaHuue
CKAMAEMOVA TOMWM rpyHTa (CyMMapHble HanpshKeHUsi OT COOPYXEHUs, COCEHUX
3[aHUIA 1 COOPYXEHWIA, OT BOKOBbLIX NPUIPY30K W T.4., BO3HUKAIOLLME NOCne Havana
BO3BEEHNS COOPYXEHUI);

T z,g - MAKCUMaribHble BepTUKarbHbIE HanpskeHUs B rPYHTe 40 CTPOUTENbCTBa
COOPYXEHNS.

[Mpn pacnonoxeHnn ykasaHHOM HWDKHEWN rpaHuLbl Crios B rpyHTe ¢ & < 5 Mla
WM NpW 3aneraHuM Takoro rpyHTa HEMoCpPeACTBEHHO HWbke 3TOW rpaHulbl OH
BKIIIOYAETCH B CXMMaeMyto TOMLLY. HWKHIOI rpaHuLy CXUMaemoro crios B 3TOM

rPyHTE CrieayeT onpeaenaTb ncxoga u3 ycrnosma & zp =020 ZE-

Mpu 3aneraHny rpyHTOB ¢ Mogyrem aecopmaunn & » 200 MMa B npegenax .
rmyGUHa CXXMMaEMOW TOMLLY OFPaHNYMBAETCS KPOBEW 3TOrO rpyHTa.

3HayeHUs1 HanpspkeHU OOIDKHLI OMpefensTbCs C YY4ETOM (UNbTPALMOHHBLIX
CWI 1 B3BELLMBAIOLLETO AEACTBMSI BOAbI HUXE YPOBHSI IPYHTOBBIX BOA,.
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11.6.3 HectabunuanpoBaHHas ocagka s K MOMEHTY BPEMEHM ¢ OMNpeaensieTcs no
dopmyne
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: (31

rae Ulv U2 - COOTBETCTBEHHO CTeMneHb MEePBUYHOM U BTOPUYHOW KOHConuaauum
FPYHTa;

5.3,}, , 51,.3,;, - NapameTpbl NON3y4ecTun rpyHTa, KOTOpbIe, Kak NPaBuUMo, AOMKHbI
onpegensTbCs MO pesynbTatam  KOMMPECCUOHHbIX  WCMbITaHWA  rpyHTa Mo
[ PEHVPOBaHHON CXeMe;

& - KOHeYHasi ocajgka, onpegensiemasi B coorseTcTaum ¢ 11.6.1.

CreneHb  MepBUYHON  KOHcormMpauum Lf; onpedensieTcs Mo  peLueHnsM
O[HOMEpHOW, MMOCKOM WM NPOCTPaHCTBEHHOW 3adav KoHconupauuw. [Ona

coopyxeHnuit lll n IV knaccos Lf; gonyckaeTcs onpeaensiTb COMMacHO NPUIOXEHO
M. B cnyyasix korga nopoBoe AaBneHne MOXHO He y4uTbIBaTh, criedyeT NpuHuMaTh

I/} =1. HeobxoanmocTb y4eTa NopoBoro AaBneHuns onpeaenseTcs cornacHo 7.15.

11.6.4 CreneHb BTOPMYHOM KOHCOMMAaauuu L7y onpenenseTcs Mo peLueHnsaM
OOHOMEpHOW, MNMOCKOW WM MPOCTPaAHCTBEHHOW 3ajay C  y4eTOM CBOWCTB

nonsy4ecTy rpyHTa. [ina coopyxenui lll v IV knaccos gonyckaeTcsa onpeaensTb iy
no copmyrne

Uy = 1-¢ oL, (32)
11.7 PacyeT KpeHa COopy»KeHU Ha HeCKarbHbIX OCHOBAHWAX

11.7.1 OnpepeneHve cyMMapHbIX KPEeHOB i B 3aBMCUMOCTM OT kracca v aTana
NPOEKTUPOBAHUA COOPYXXEHWI, PACMONIOXEHHbIX Ha HecKarbHblX OCHOBaHUSIX,
[OIDKHO MPOM3BOAMTLCA KaK YNpOLUeHHbIMM meTopgamu pacyeta (cm. 11.10 un
11.11), Tak W BblYUCAUTENbHBIMX MeToAaMu. Ha npeaBapuTenbHbIX CTagusax
npoektupoBaHus (ana coopyxennn ll u IV knaccoB - Ha BCex cTaguax
NPOEKTUPOBaHWNSA) AN OnpeAerneHns 3HavyeHwWn @ (Npyu JOCTaTOMHO OAHOPOAHBLIX
WM TOPU3OHTaNIbHO-CIIOUCTbIX ~ OCHOBAaHWSAX)  AOMYCKaeTCs  OrpaHN4MTbCH
MCMONb30BaHWEM  YMPOLLUEHHbIX ~ MeToAoB  pacyeTa. [lpy  CylwecTBEHHO
HEOOHOPOAHbIX  OCHOBAHUSIX  OnpeferieHMe  CyMMapHOrO  KpeHa  [OfKHO
BbIMNOMHATLCS TONMbKO BbIYUCIUTENbHBIMU METOAAMU, C YYETOM BIUSIHUS NPUrPY30K
1 coceHux yHOaMEHTOB.

11.7.2 KpeH COOpPYXeHWA C  MPSMOYrOfbHOW  MOAOLUBOW,  BbI3BaHHbIN
BHELIEHTPEHHBIM MPUMNOXEHVEM BepTUKanbHOW Harpysku B Mpegenax LMpuHbI
COOpPYXeHWs1, B CIlydae OLHOPOAHOTO U FOPU3OHTarNbHO-CMIONCTOr0 OCHOBaHWsS 6e3
yyeTa UnbTpaLMOHHbBIX CUIN [ONYCKAETCS ONPEAEnsaTh:

a) B HanpasneHu 6ornbLueli CTOPOHbI NMOAOLLBLI COOPYXEHHUs Mo opmyre

Mp1-v2

i = tgoy =3€1g—3 7
m

(33)

6) B HanpaBneHWy MeHbLLel CTOPOHbI MOJOLLBbLI COOPYXEHUs! MO hopMyre

_ My 1-v,
i =tgwb=k2b—; z ™
m

: (34)

rae w;i, wy - YImbl KPEHA COOPYXEHNS;
&y, k2 - 6e3pas3mepHble KO3MLIMEHTBI, OnpeAensemble No PUCYHKY 1;

M;, My - MoMeHTbl, [eicTBylOUME B BEPTUKArbHOM MIIOCKOCTH,
napannenbHoii COOTBETCTBEHHO GOMbLUel U MEHbLLEA CTOPOHaM NPSIMOYronbHOW
NMOAOLLBbI;

I, b - COOTBETCTBEHHO ANMHA U LUMPUHA NOAOLLBbI COOPYXEHUA,;

Vi, Hm - KOI(MLMEHT nonepeyHoil AedopMauum U mMoaynb aecopmauum
TPyHTa, onpepernsieMble B COOTBETCTBUM C NpUIoxeHnem N*.

*

BepositHo owmbka opurmHana. CregyetT uutatb "B COOTBETCTBUM C
npunoxexvem B". - MpumeyaHue narotoButens 6asbl 4aHHbIX.

PucyHok 1 - T'pacdumku ana onpeaeneHus koadpdpuumentos K(1) n K(2)
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PucyHok 1 - Mpadmkun ans onpegenerns kKoaddmuneHToB Ky n &4

11.7.3 OnpenerneHne KpeHa COOPYXEHUst OT NPUrPy3K1M OCHOBAHWSA BHE MOAOLLBbI
COOPYXeHWs crneayeT NpoM3BOANUTL No dropmyne

Sp =84

3 (35)

i=tgwy =

roe 5y, S - Oocadku KpaeB MOAOLUBbI COOPYXeHWA 4 u B (pUCYHOK 2),

onpegensemble o ykasaH!siM NpuroxeHns K npn % 4 =< +&n x1g =¢;
& - pasamep NMoaoLLBbI COOPYKEHWS!, BOOSb KOTOPOW MPOUCXOAMNT KPEH;

2¢ - LMpWHA NOMOCHI MPUTPY3KK.

PucyHok 2 - Cxema K onpegerneHuio KpeHa COOPYXXeHUsl OT NPUrpy3Ku
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PucyHok 2 - Cxema Kk onpefeneHnio KpeHa COOpYXeHUs OT NPUrpy3ku

anIpr3Ky AonycKaeTca annpokCMMnpoBaTtb I'IpﬂMOyFOJ'leOVI, Tpeyroanoﬁ munun
Tpaneu,emn,aanoﬂ 3mop017| B 3aBMCMMOCTU OT CtX)prI 3acblnaemMoro KoTnoBaHa.

11.8 PacuyeT TrOpu3OHTarnbHbIX MNEPEMELUEHUA COOPYXEHWA Ha HecKarnbHbIX
OCHOBaHMSX W 3NIEMEHTOB COOPYXEHWS, BOCMPUHUMAIOLLMX TOPU3OHTANbHYIO
Harpysky (Hanpumep, NOAnoOpHble CTeHbl, 3gaHua MAC, aHkepHble YCTpoWCTBa),
crneayeT NPOU3BOAUTL BbIYUCIUTENbHBIMM METOAAMM, YYUTLIBAIOLLMMK pa3BUTHE
obnacTen nnacTnyeckunx gecdopmauuii, B COOTBETCTBUM C ykazaHuamu 11.4.

Ins coopyxeruit lll n IV knaccoB ropusoHTasnbHble NepemeLLeHns AonyckaeTcst
OonpeaenaTb YNPOLEHHbIMW  MeTodaMu MO yKa3aHuaM npurnoxenus H (ans
KOHEYHbIX FOPU3OHTaNbHbIX NePEMELLEHUI).

11.9 [Ins aHKepHbIX YCTPOMCTB U APYrUX 3MIEMEHTOB COOPYXEHUS, OT NnepeMeLLeHnst
KOTOpbIX 3aBUCAT €ro MPOYHOCTb U YCTOMYMBOCTb, PacyeTbl TOPU3OHTaNbHbIX
nepemMeLleHNin  BbIMOIHSATCA MNPYU  XapakTepucTUKax T[pyHTa W Harpyskax,
COOTBETCTBYIOLLWX NpeaeribHbIM COCTOSIHUAM NEPBOW rpynnbl.

11.10 HecTtabunmavpoBaHHble TOPU3OHTaNbHbIE MEPEMELLEHNsI COOPYXEHWIA i K
MOMEHTY BpEMeHH ¢ crieflyeT onpeaensTb no dopmyne

ot (61,crp & UEacrp Ju
gy =——+f -~ "0

+ & ’

(36)
Sl,crp crp

rae Berp, By ey, U - TO K, YTO 1 B chopMynie (31);
i - KOHeYyHoe  (CTabunMaMpoBaHHOE)  MepeMelleHne  COOPYXEHWS,
onpegensemMoe no npunoxexuio H.

11.11 TNpenenbHble rOpU3OHTarNbHbIE MEPEeMELLEHUSI COOPYXEHUS iy, He OOMMKHbI

6bITb 6onee 0,75y, , A€ iy, - FOPU3OHTANbHOE NepeMeLLeHNe COOPYXEeHUS,
COOTBETCTBYIOLLEE AOCTWKEHMIO NPEAENbHOMO PABHOBECUSI CUCTEMbI "COOPYXKEHUE-
OCHoBaHWe" Mo NrockoMy CABWIY ¥ onpegensieMoe no gopmyre



1-n;

A 2
Yl = Ylim, pl
s

rae “iiw, pi - NPEAErNbHOE NepeMeLLieHIe LLTaMna;

Ay - nrowanp wramna;

A - nrowaap dyHoaMeHTa COOPYXeHUsT;
#; - NapaMeTp, onpeaenseMblii B COOTBETCTBUM C NpUrioxeHnem B.

12 KoHTpONnb Ka4yecTBa NOAroTOBKU OCHOBaHUMN
rTc

OCHOBHbIE NONOXeHUs

12.1 BosBegeHune rmMapoTEXHUYECKOrO COOPYXEHWs paspeluaeTcs TOnbKo nocrne
noaroToBKM  OCHOBaHusi (M GeperoBbiX  NPUMbIKAHWIA),  BbINOMHEHHOW B
COOTBETCTBUM C MPOEKTOM, U NPUHATUAS €r0 KOMUCCHEN MO aKTy.

12.2 KoHTponmb kadyecTBa MOArOTOBKM OCHOBaHW (KOHTPOSb) B npouecce
cTpouTtenscTBa npoBoANTCS B pamkax  CTPOWUTENbHOro KOHTPOnS,
OCYLLECTBIISEMOrO C Lienbio COOMIOAEHNsI COOTBETCTBUSI TEXHOIOMMM M KavecTsa
BbINOSHAEMbIX paboT TpeboBaHMsIM nNpoekTa Nnpon3soAcTBa pabor.

12.3 KoHTpornb npov3BogcTBa M Npuemka rotoBbix paboT NpoBOASITCS COBMECTHO
npeacTaBUTENSAMY 3aKas4dvika, MPOEKTHON U CTPOUTENBHOW OpraHn3aLunn.

12.4 TlpoekTHas opraHusauMsi NO [OroBOpy C 3aka34yMkoM CO3faeT rpynny
aBTOPCKOro Hag3opa W opraHusyeT ee paboTy. ABTOPCKWM Hag3op [OMKeH
TpeboBaTb obecneyeHnss COOTBETCTBMS BbINOMHEHHBbIX HA 06 bekTe paboT paboyen
OOKyMeHTauun. Bce OTCTynneHust OT NPOEKTHbIX PelleHun U ykasanus o6 ux
yCTpaHeHnn MKCUPYIOTCS B >KypHare aBTOPCKOro Hag3opa.

12.5 CTpouTenbHasi opraHusaumsi co3gaeTt Cryxby reoTexHU4Yeckoro KOHTpPOsis, B
3afa4M KOTOPOW BXOAAT, B YacCTHOCTW, HabnMogeHus 3a TeXHOMOrMYeckum
npouieccoM, onpoboBaHWe MOArOTOBMIEHHOTO OCHOBaHWS W onpegerneHve
XapaKTepucTuk rpyHToB. Bee HabnioaeHns n pesynstaTbl ONpoboBaHNA 3aHOCATCA
B COOTBETCTBYHOLLME >XypHasbl reOTEXKOHTPOTS.

12.6 KoHTponb 0opMnsieTCst Kak KOHTPOMb CKPbITbIX paboT M no ero utoram
COCTaBNAETCH AOKYMEHT (aKkT) 06 MX MpUemMKe W MpUrogHocTu obcrenoBaHHOro
OCHOBaHWSl UMK ero y4acTka K BbIMOMHEHUIO nocrneayowmx paboT. HeobxoanmbiMm
NPUINOXEHUSIMU K aKTy MPUEeMKW  SIBMSIIOTCS  MHXXEHEepHO-reonornyeckas
[OKYMEHTaLMM OCHOBaHUA W UCMOSHUTENbHAs CXema, Ha KOTOPOW YykasaHbl
aKTU4eCcKMe OTMETKM MOBEPXHOCTW W rPaHuLbl OCHOBaHWS (MM ero yyacTtka) B
nnaxe.

KoHTponb kayecTBa NoAroToBKU OCHOBaHWM, CIIOXEHHbIX
HeCKaJfibHbIMU TPYHTaMU

12.7 KoHTpornb Ka4yecTBa OCHOBaHWI, CIIOXEHHbIX HECKasrlbHbIMW TPYHTaMK, JOSDKEH
BKMOYaTh:

HabntogeHve 3a cobrniogeHnem NPUHATON B NPOEKTE TEXHOMOrMM MOATOTOBKM
OCHOBaHus;

oTbop Npob 1 onpeaeneHne xapakTePUCTUK FPYHTOB;

NpoOBepKYy COOTBETCTBUS Moka3aTenei manKo-MexaHNY4eCKUX XapakTepucTuk
IPYHTOB OCHOBaHMS UX NPOEKTHLIM 3HAYEHUSM.

12.8 KoHTporb KkayecTBa [IpyHTa OCHOBaHUsS W MPOBEPKY €ro COOTBETCTBUS
TpeboBaHUsAM MpOEKTa HAAMEeXUT OCYLIECTBMATb FEOTEXHUYECKOW crnyxbe
CTpOUTENbLCTBA.

12.9 YactoTa (kormuecTBo npo6 Ha 100 M2 ocHoBaHusA) 1 rnybuHa onpoboBaHns
Ha3Ha4YaeTcs NPOEKTHOW opraHu3auuen. [nsa Bcex oTobpaHHbiX Mpob CBSA3HbIX
rPyHTOB 00s3aTenbHbIMM  SBMAIOTCA  ONpPefeneHns NIoTHOCTW, BIAXHOCTU W
rpaHynoMeTPUYECKOro COCTaBa, a AN HECBA3HbIX PYHTOB - AOMOSHUTENBHO K
yKa3aHHbIM XapakTepucTkam HeobxoanMo OonpeaensaTb cTeneHb NNoTHocTW. Ans
Bcex nNpob (nMmbo Ansi orpaHUYEeHHOro konnvecTBa Npob) MoXeT OblTb Ha3Ha4YeHo
onpeaeneHne 1 Apyrmx Gn3N4ECKnX N MEXaHUYECKMX XapaKTEPUCTUK.

Ona kaxool TOYkM onpoBoBaHWSt AOMKHA BbINOSHATHCS MIIAHOBO-BbICOTHAS
reofie3nyeckasi npuBsska.

12.10 Bce HabntoaeHust 1 peaynbTaThl NabopaTopHbIX onpeaernieHuni, nonyYeHHble
npy reoTeXHNYECKOM KOHTpOre, AOMKHbl CIyXUTb AN OLEHKM COOTBETCTBUS
Ka4yecTBa OCHOBaHUs TpeboBaHWSM npoekTa. HeobxoauMbiM yCIIOBMEM MPUEMKM
OCHOBaHWSA SBMSETCS COOTBETCTBME BENMYMH ONMPefensembiX XapaKTepUCTUK
KOHTPOIbHbLIM 3HaYEHUAM.

12.11 OueHka kavecTBa NOArOTOBKN OCHOBAHWSI MPOU3BOAUTCS MyTEM CpPaBHEHUSI
haKTMYEeCKMX OTMETOK €ero MOBEPXHOCTW W MokasaTenen CBOWCTB TPYHTOB C
NPOEKTHLIMW 3HAYEHUSIMU.



12.12 Tlpuemka OCHOBaHUS HaMbIBHOMO COOPYXeHUsi (Unn ero yvacTka) AoSpkHa
YCTaHOBWTb CTEMNeHb COOTBETCTBMS KayecTBa OCHOBaHUSA TpeboBaHMAM NpoekTa:

MO BbIMOMHEHMIO BCKPbILLHbIX PaboT 1 COOTBETCTBUIO (PaKTUYECKNX OTMETOK,
onpeaensieMbliX reoge3nyeckort CbeMKOW, MPOEKTHbIM;

no dM3MKO-MEXaHNYECKUM XapaKTepucTukam npob rpyHTa, oTobpaHHOro u3
OCHOBaHMS1 (BKMOYas T[PYHT, YMOXeHHbI B MecTe nepebopa M 3aMeHsIoLmiA
HeKa4eCTBEHHbIN MPYHT).

OT60p npob6 NpoM3BOAWTCA MO KOHTPOSbHBIM MOMEpeYHKam U CTBopam,
NPUHATLIM ANS KOHTPOMA HAMBITOTO rPYHTA, @ TaKXe B XapaKTepHbIX MecTax Mexay
nonepeyH1KamMun Npu Hanuuumn, Hanpumep, cnabblixX rPYHTOB.

12.13 Tlpu npousBoAacTBe paboT B 3UMHWIA nepuosd HeobxoaMmo BecTu
HabnogeHnss (¢ dwmkcauven B kypHane HabnmogeHwWin) 3a COoCTosiHMEM U
TEMNepaTypoi rpyHTa OCHOBaHWs, TemrnepaTypol BO3dyxa, CKOPOCTbI BeTpa,
aTMocepHbIMU OCafKamm 1 TOSLLMHOW MPOMOPOXEHHOrO CIOS rpyHTa.

12.14 TMpw koHTpone kavecTBa OcCHoBaHWM [TC, pacrnofioxeHHbIX B CeBepHON
CTPOUTENBHO-KIIMMATUYECKOW 30HE, CreayeT obpallaTh BHUMAaHWE HA XapakTep u
BENMYMHY NbAMCTOCTM U 3aTOPGIOBAHHOCTW [ANsi HECBSI3HbIX [PYHTOB, a [Ans
CBSI3HbIX MPYHTOB, KPOME TOr0, U Ha BENMYMHY 3aCONEHHOCTM.

KOHTpOHb KayecTBa NOArOTOBKM OCHOBAHWUMI, CJIOXKEHHbIX
CKanbHbIMU FPYHTaMn

12.15 Tpun BCKPbITUN KOTMOBaHa B CKarbHbIX Nopodax cregyeT KOHTPOrmMpoBaTb
COCTOsiHME Mopogd, B TOM Yucre 1 reomanyeckumm metogamu, ukcupyst Hammdve
B HUX TPELLMH (C 3anonHuTenem u 6e3 Hero), 30H ApobneHusi, cbpocoB 1 CABUIOB 1
T.M.

12.16 MNpoTuBOGMMbTPaLIMOHHBIE MEPOMNPUATUS Ha KOHTaKTe Mexay CYrMUHUCTbIM
SAAPOM UMW 3KPaHOM NSIOTWH W CKamnbHbIM OCHOBaHWEM (pacyucTka v 3apernka
KPYNHbIX TpewuH OGEeTOHOM, NPUMEHEHWe NMOWAAHOW LeMeHTauun, Habpbiar-
6eToHa, YCTPOMCTBO creumanbHblX fokanbHbIX Nperpag TPewmH U Ap.) AOMKHbI
BbIMNOSHATLCA COMMacHO pabovemMy NPOEKTY CKanbHOrO OCHOBaHWS C  y4eTOM
AeTansHOro MHXeHepHo-reonornveckoro obocHoBaHus. OcHoBaHWe nop, Yknagky
NPOTUBOMUIBTPALIMOHHOIO YCTPOMCTBA NIOTUHBI CrieayeT NPUHUMATL MO y4acTkam
(no ceTke KBagpaToB).

12,17 KoHTpornb KkayecTBa MOAFOTOBKM CKalbHbIX OCHOBaHWA GETOHHbIX
COOPY)XEHUI JOJDKEH BKIOYATh MPOBEPKY COCTOSIHUA MOBEPXHOCTM, OTCYTCTBUSI B
nopoge HesagenaHHbIX TPEeLWWH, KaBepH W T.M., 3apyMCOBKY TpeLLMH B ckare nepeq
6eToHVpOBaHNEM.

1218 Tlpu KOHTpOMe KayecTBa  CKanbHOrO  OCHOBaHUSi  COOPYXEHWA,
pacnornoXeHHbIX B CEBEPHOW CTPOUTENbHO-KNMMAaTUYeCcKoW 30He, crnedyet
obpalate BHMMaHVWE Ha CTeneHb BbIBETPENOCTU CKamnbl, LUMPUHY PacKpbiTUs
TPEWMH W CTeneHb WX 3anofiHeHUs MENKO3ePHUCTbIMUA  FPYHTaMK, fbAoM,
NbOOCOAEPXaLLMM MaTepuarnom (nes B BUAE LieMeHTa, LMpoB).

12.19 KoHTponb 1 oLeHKa kayecTBa NOArOTOBKMN CKarbHbIX U FPYHTOBLIX OCHOBAHWN
OOIDKHbI  BBIMOMHATECA € y4acTUMEM WHXeHepa-reonora, BXOASLIero B rpynny
aBTOPCKOro HaA3opa.

KOHTpOHb CTpouUTesNibHOro BOAOMNOHUXXeHUA

12.20 CTtpovTenbHoe BOAOMOHWKEHNE NMPUMEHSIETCS! NPU NPOV3BOACTBE 3EMIISHbIX
paboT B npolecce BO3BEAEHUS MOPOTEXHUYECKUX COOPYXEHWIA, YCTPOWCTBA
noa3eMHbIX BbIpabOTOK, KOMMYHMKAUM, a Takxke npu Apyrux pabotax B
BOJOHACbILLEHHbIX IPyHTax.

12.21 3apaden CTpPOMTENbLHOTO BOAOMOHMXKEHUS SABMSIETCA  CO3daHne 1
nogaepxkaHue B TeYEHWe CTPOUTENbHOrO nepuopa OEenpecCUOHHOW BOPOHKM B
BOOOHOCHbIX T[PYHTax, f[Ae YCTpavBaloTCsi KOTSIOBaHbl, a TaKke CHsATUe
M36bITOYHOrO Harnopa B MOACTUMAOLLWMX BOLOHOCHBIX TPYHTaX, OTAESIEHHbIX OT
nogoLLBbI KOTNIOBaHa BOAOYMNOPOM.

12.22 Ha cTpouTtenbHoe BOOOMOHWXEHME [OMKeH OblTb COCTaBMEH MNpPOEeKT
npoussoacTBa paboT, B KOTOPbIA [OMKHbI ObiTb  BKMIOYEHbI  Creaylolme
marepuvarnbl, HeobxoaumMble A4St CryxObl KOHTPONS:

CTPOWUTENBHBIN TeHeparbHbIN NnaH CUCTEMbI CTPOUTENbHOTO BOLOMOHUKEHNS,
e HaHeceHbl KOHTYpbl GyAyLIEro COOpPYXeHUs W reoriorMyeckue paspesbl C
yKasaHueM urnbTpaLMOHHbIX CBOCTB IPYHTOB;

nporpamMma BEeLEeHUs! MAPOreoriorM4ecknux U reofe3myeckmx HabnogeHuin B
nepvog cTpouTenbcTaa.



12.23 B npouecce npov3BoacTea paboT criedyet npoBepsitb:

cobntofeHne NPOeKTHbIX Pa3MEpPOB CKBAKMH;

rpaHynomMeTpUYecKunii cocTaB 06ChINOK MNbTPOB BOAOMOHMKAIOLLMX CKBaXMH B
COOTBETCTBUM C MPUHATLIM B NPOEKTE NPOM3BOACTBA paboT;

YCTaHOBKY (P1NbTPOBBIX KOSOHH;

rpaHyromMeTpU4eCKnin COCTaB U NPaBUIIbHOCTb YKNaaKn omnbTpoB Ha OTkocax
KOTIIOBAHOB COrfacHO MpOeKTy Mpou3BoAcTBa paboT MO BOAOMOHWKEHWIO B
HeyCcTonYMBbIX (CYddO3NOHHBIX) FPYHTaX, @ Takxe Npu OTKPbITOM BOAOOTIMBE;

COCTOSIHME OTKOCOB W [Ha KOTMIOBaHa, 4YTO [OOMMKHO NPOBOAUTBLCS MyTem
eXe[lHEeBHOro  BM3yanbHOrO OCMOTpa, a Takke C y4eToM aHammaa
TMAPOreonorMyeckmx 1 reogesnyeckux HabnoaeHuin;

COCTOSIHWE TEPPUTOPUMN U COOPYXKEHWI, HAXOOSLLMXCH B 30HE AenpecCUOHHON
BOPOHKM.

3amMeyeHHble M3MEHEHUs! OOIDKHbI OTMEeYaTbCA B XypHane npou3BOACTBa
pabot. O HapyLleHusiX criegyeT coobliaTb NMPOEKTHON OpraHv3aunu, 3akasuvuky u
rMaBHOMY WHXEHepy CTPOUTENbHOTO noApasfeneHus Ans HesameanuTensHoro
NPUHATUS COOTBETCTBYIOLLMX MEP MO UX YCTPAHEHMIO.

12.24 Cnyx6a reoTexHn4ecKoro KOHTPOMsi AO/PKHA y4acTBOBaTb B MNpUEMKe B
aKCnyaTaumio CTPOUTENBHOTO BOAOMOHMKEHWS, @ TaKxXe Npy ero NMKBUaaLmm.
Cnyx6a reoTeXHU4YECKOro KOHTPOMs [OMkHa MpOBOAMTL HabnogeHus 3a
pacxofoM OTKauMBaeMol BOAbl, CHWXKEHWEM YPOBHEW (HanopoB) NMoA3eMHbIX BOA
Ha npuneraLLen TeppuTopun, M3MeHEHMEM XMMUYECKOTro CoCcTaBa, TemnepaTypon
oTKa4yMBaemoli BoAbl, KONMMYECTBOM BbIHOCUMbIX BOAOW TBEPAbIX YaCTWLL.

12.25 Cnyxba reoTeXHUYECKOro KOHTPOMs [OfkHa MpOBEPSiTb  YCTAHOBKY
KOHTPOIIbHO-U3MEpPUTENbHOM annapaTtypbl, NpeaycMoTpeHHyto B npoekte KUA. B
coctaB KNA [OmKHBI BXOAUTb:

Nbe3OMeTPbl ANst ONpefeneHUsi CKOPOCTM MOHWKEHUS! TPYHTOBLIX BOA U
NONOXEHNS AENPECCUOHHON KPYBOI B MEpUOZ KCnnyaTauum;

penepbl U Mapku A4S onpederieHnst BO3MOXHbIX AedopMalnii TEppUTopun 1
COOPYXEHWUI, HAXOASALLMXCS B 30HE BIMSIHWS BOLOMOHVKEHUST;

Apyroe u3meputensHoe obopynoBaHue, Heobxoaumoe ANs  JKcnnyaTauuu
CMUCTEM BOLOMOHWXEHWUs (NIOTKM ONA 3aMepa pacxofoB BOAbl, LWAGMNOHbI Ans
onpeaeneHns 3AMEHEHW KOHTYPOB OTKOCOB U T.1.).

KoHTponb ka4yecTBa paboT No ykpensieHUo OCHOBaHUM

12.26 lMNpy npoBedeHuM crneuvanbHbIX BUOOB paboT MO YKPenreHuo OCHOBaHWUM
TMOPOTEXHUYECKMX  COOPYXEHWA C  MOMOLLUpI0  LieMeHTauun,  yCcTponcTBa
NbAOIPYHTOBbLIX 3aBEC W TPaHLUEHbIX CTEHOK HeoOGXOAMMO MPOBOAUTL KOHTPOSb
Ka4ecTBa BbINOMHEHHbIX paboT.

12.27 B npouecce LieMeHTauum HeobXoAMMO NMOCTOSIHHO OCYLLECTBIATL KOHTPOIb
Ka4ecTBa 3akpenneHus rpyHTa. MNpy aToM crnegyeT onpeaensTb CTeneHb NPONUTKU
rpyHTa pacTBOPOM, COCTOSIHUE €ro B fopax, a Takxe OCTaTOYHyK MOPUCTOCTb,
OOHOPOAHOCTb  3aKpenmneHns Uu  Ko3dMUMEHT  dMrbTpauuM  YNpOYHEHHOTO
(ynroTHEHHOro) rpyHTa.

Komnnekc wccrepoBaHuii kayecTBa 3aKpenneHust rpyHTa BbIMOMHAT nMbo
HeMocpefCTBEHHO Ha 3aKpennsieMoM YydyacTke (onpedensioT OCafky LTamna,
M3y4atoT CTPYKTYpY 3aKpensieHHoOro rpyHTa no wypdam v ap.), nmbo B nabopartopum
Ha obpasuax (MOHONMTHOCTb, MPOYHOCTb).

BoponpoH1LaemMocTb 3aKkpenneHHoro rpyHTa OnpeaenstoT HarHeTaHMeM BOAbI
B KOHTPOSbHYIO CKBaXMHY.

Ecnu npo4HoCTb 3aKkpenneHHoro rpyHTa okaxetcsi MeHee 90% yCTaHOBMNEHHON
npoekToM, a yaenbHoe BogonornoleHne - 6onee 110% NPOEKTHOM BeENUYUHBI,
Ka4eCcTBO 3aKpenneHust rpyHTa creayeT cuuTaTb HeyOOoBMeTBOPUTENbHBIM U
Heo6X0AMMO NPOBECTU AOMONMHUTENBHOE YKpensieHure.

12.28 T[lpu npousBoacTBe paboT HeobxoAuMO NpeAcTaBUTb — CIIEAYHOLLYO
[OKYMeHTaLuuio:

XKypHan no LeMeHTaumn, B KOTOPbIN 3aHOCAT AaHHbIe MO PeXvMy HarHeTaHus,
COCTaBYy CMECH, KOHLIEHTpaLuUm 1 pacxody pacTBopa;

»ypHan nabopaTopHbIX UCMbITaHUI MaTepUaros;

XYPHaI 1 akTbl KOHTPOMbHbIX UCMbITAHUI 3aLEeMEHTUPOBAHHOTO FPYHTa;

XypHan HabniogeHun 3a dunbTpauMein U MOnoXeHWeM YpOoBHEW BOAbI B
nbe3omeTpax;

UCMOMHUTENBHbI NPOdMITb NO OCSM 3aKPensieHHOro MacCuBa;

MraH pacrorioKeHNst CKBaKMH.

12.29 Tpu co3gaHumn nbAOrPyHTOBON 3aBEChl 3aMOpPaXMBalLLas CUCTeMa MOXET
6bITb CAaHa B 3KCMyaTauuio Nub MOCfe €e WCMbITaHWiA, BO BPeMs KOTOpbIX
npoBepsoT paboTy BCeX Y3noB 3aMOpPaXuBalolWen CTaHuuM, MPOYHOCTb W
BOJOHENPOHNLI@EMOCTb  MarucTpanbHbiX TPYOONPOBOAOB W 3aMOPaXMBatOLLMX
KOMOHOK, a Takxke paboTy 3anopHbix YCTpoWcTB. Mo pesynbratam MCrbITaHui
Haanex T COCTaBUTb aKT.

12.30 Bce HabniogeHuss 3a pexvIMamyv W NOKa3aHWst U3MEpPUTESNbHbIX WU
pervcTpupytloLmx NpuGopoB crefyeT 3aHOCUTb B KypHar, KOTOpbIV SIBrsSeTcs
OCHOBHbIM NEPBUYHBIM JOKYMEHTOM MO 3KCMyaTaluy CUCTEMBI.

B >kypHarne Heo6xoavmo perncTprpoBaTh:

TemnepaTypy TEMNIOHOCUTENS B MarMcTparibHbIX TpyGonpoBoaax v KOSioHKax;

nokasaHusi BOAOMEPOB W MaHOMETPOB, YCTAHOBMEHHbIX Ha  [MaBHbIX
MarucTparnsix U OTAEMbHbIX KONOHKaX.



12.31 lMpu HopmarbHOV paboTe 3amopaxvBalOLMX KOJIOHOK pasHuua Mexay
TemnepaTypamu TEMSIOHOCUTENS B NUTaTeNbHONM 1 OTBOAsALLEN Tpybax B nepsble 5-
10 cyT 3amopaxuBaHus fomkHa cocTaBnsATh 4-6 °C, 3aTeM NoCcTENeHHO CHMKaTbCA
00 2-3 °C, a K KOHLY aKTMBHOro 3aMopaxwBaHusi cHwkatbest o 1 °C. OTKIOHeHWe
OT 3TOr0 pexnMa ykasblBaeT Ha 3aCOpPEHNe CUCTEMbI MUTAHWS KOMOHOK.

12.32 [Ona KOHTpoOmnsi Hag pacnpedeneHnem TEnnoHOCUTENS MO  OTAENbHbIM
y4yacTkam 3aMOpPaXMBaHWs Ha KaxaoM W3 naparnnenbHO  MOAKMYEHHbIX
pacnpegernutenein  ycTaHaBnuBawT  audxbepeHuManbHble  MaHOMeTpbl  C
nunadparmamm.

12.33 KoHTponb TemnepaTypbl rpyHTa B NpoLecce ero 3amopaxvBaHus criegyeT
OCYLLECTBMSAITb  4epe3 KOHTPOINbHble TEPMOMETPUYECKME CKBaXMHbI, KOTOpble
pacnonaraloT  Mexay pabouMMu  CKBaXxWHaMM M MO KOHTYpy Gyayuiei
NbOOIPYHTOBON CTEHKM B COOTBETCTBUM C NPOEKTOM, 0O beAMHEHHbIE B rPynnbl Ha
TUMOBbIX Y aHOManbHbIX Y4acTKkax 3aBeChl C pacCTosHMEM Mexay rpynnamu 15-20
M.

12.34 TemnepaTypy rpyHTa B TEPMOMETPUYECKUX CKBaXVHAX HaONeXUT M3MepaTb
TEPMOMETPaMM COMPOTMBIEHUS, WM TEPMOPE3UCTOPaMW, NPUMEHEHUE KOTOPbIX
no3BonsieT 6bICTPO U C OAHON U3MEPUTENBHOWN CTaHL MK onpeaenTb TemnepaTypy
rpyHTa B paguyce 200-250 M Ha pa3Hbix rybuHax u npousBecTy aBToMaTU4eckn ee
3anucb. 3amepbl Temnepatypbl B nepsble 10-15 OHel 3amopaxuBaHus crnegyeT
OCYLLECTBNATL 2 pasa B CYTKW, MO UCTEYEHUW 3TOrO CpoKa - 1 pa3 B CYTKM Yepes
Kaxable 5 M no rmybuHe, a Npu CrIoOMCTOM Pa3HOPOAHOM CTPOEHUM mMaccusa - B
KaXKaoMm crioe.

12.35 KoHTpomnb KkadyecTBa YCTpoOWCTBa MNPOTUBOGMIBLTPALMOHHBIX W HECYLLMX
CTEHOK, YCTPOEHHbIX TpaHLIeiHbIM crnocobom, HeobXxoaWMO OCYLUECTBNSTb
noonepaLmMoHHo, C COCTaBNEHMEM aKTa Ha CKpbiTble paboTbl Ha Kaxaylo
onepauuio.

12.36 B npouecce pabot TpebyeTcs:

BECTN CUCTEMATUNHECKWNIA KOHTPOMb Ka4ecTBa HEHTOHUTOBOrO PacTBopa;

NpOBEPSITb UCXOAHbLIN BEHTOHUTOBLIN MaTepuan npu MOCTYMNMEHUU ero Ha
CTPOWKY;

noabupatb B nabopatopuu cocTaB  GEHTOHUTOBOrO  pacTeBopa MU
KOHTpOnMpoBaTb CTaBUNMbHOCTL NapamMeTpoB 3TOro pacTeopa  (MIOTHOCTb,
BAI3KOCTb, BOAOOTAAYa M [Ap.) Kak Npu MPUrOTOBNEHUM W BblAaye ero Ha
pacTBOPHOM y3rie, Tak 1 B MECTaX €0 UCMOSb30BaHMSI.

[ina aToro Ha Bcex yyacTkax crnegyeT 6paTb npobbl pacTBOpa U NPOM3BOAUTH
nx nabopaTopHbIi aHanm3.

Mpy paspaboTke TpaHwWweNn credyeT BecTW HenpepbiBHOe HabniogeHve 3a
YPOBHEM pacTBOpa W YPOBHEM IPYHTOBbIX BOf, MOCKOSMbKY CHWDKEHUE MEPBOro U3
HWX UN NOBbILLEHUE BTOPOrO MOXET NPUBECTYU K 0DPYLLIEHNIO OTKOCOB.

12.37 VicnonHutenb paboTt 06a3aH:

BECTN NoAGOp MaTepuarioB A5 3aMOSHEHWS TPAHLLEN U CKBaXWH;

onpenenaTb WX TrpaHyrioOMETPUYECKUA COCTaB, MNpeAenbl  MNMacTUHHOCTY,
BMaXHOCTb, HeobxoauMyto BAI3KOCTb pacTBopa, NPOYHOCTHbIE "
NpOTMBOCMINbTPALMOHHBIE CBOUCTBA;

npoBepsATb 3arpsi3HeHe pacTBopa, MOMHOTY MPOMUTKN GEHTOHUTOM BbIHYTOTO
M3 TpaHLUen rpyHTa B Crlyyae, eCcriv OH NMpeaHasHa4yaeTcsl ANA UCMOomnb3oBaHNs B
BWAE 3anorHUTENS, a Takke Hanmune B HemM KaMHen, JIMH3 NPOHULLIaeMOro rpyHTa 1
ap.

KoHTponb AormkeH BECTUCh HEMpepbIBHO Kak Mpu NPUroTOBMEHUN CMECH, Tak 1
npu ee yknaake nof 6€HTOHUTOBBIN pacTBop.

13 HabnrogeHna 3a noBegeHnemM OCHOBaHUM B
npouecce 3Kcnnyatauum

LUenu n 3agauu HaGnoaeHni 3a noBegeHMeM OCHOBaAHUMN

13.1 HabniogeHus 3a noBegeHneM OCHOBaHMWIA B NpoLiecce aKcnnyaTauum cneayet
npoBoautb Ha coopyxeHusax | u Il kmaccoB, a Mpu CrOXHbIX WHXEHEPHO-
reonormyecknx ycroBusx Takxke Ha coopyxenusx lll n IV knaccos, Ha NPoOTsHKEHUN
BCEro nepuoga 3KcniyaTauum rmapoTexHUYecknx obbekToB. OTu HabrnopgeHus
[OMkHbI 06EecneynTb KONMMYECTBEHHbIE OLIEHKM M3MEHEHWsI COCTaBa, CTPOEHUS U
CBOWCTB TPYHTOB OTAESbHbIX Y4acTKOB, 30H OCHOBaHWsSI B MPOCTPaHCTBE U BO
BpPEMEHMU.



13.2 MMaBHOW Lernblo HaTypHbIX HabrnogeHui sBnseTcs obecnedeHne GesonacHom
AKCMMyaTauMn COOPYXEHUA MyTeM CBOEBPEMEHHOrO BbISIBNEHWSI  OMacHOro
pasBUTUA NPOLLECCOB B3aMMOAENCTBUS COOPYXEHWUIN C NPUPOAHOW CPEaon, a Takxe
BbISIBMIEHNS HE MPOrHO3MPOBAHHbLIX MPOLIECCOB W SBMIEHUA AN onepaTuBHOMO
BbINOMHEHNA Mpedynpexgalwmx 1 3aWwmMTHbIX  Meponpustuid. B npouecce
HabnoaeHui npoBoaATCA:

OLUEHKa W3MEHEHUN  WHXEHEPHO-TeorNorMYECKUX  YCFOBWA  3a  nepuog
CTPOUTENbLCTBA WM 3KCMnyaTauuu ruapoysna, BKMYas M3MeHeHus penbedia,
reoriorMyeckoro CTPOEHUS!, TMAPOreonorM4YECKUX YCIOBWIA, COCTaBa, CTPOEHUSI U
CBOWICTB IPYHTOB, aKTUBHOCTMW UHXEHEPHO-TE0NOMMYECKNX NPOLLECCOB;

yCTaHOBNEHME MPUYMH  OCafoK, MPOCafoK, CMeLleHuin, aedopmauui,
TpewmHoobpa3oBaHusi, UIbTPALMOHHBIX Pacxo4oB WM APYMMX  HEMPOEKTHbIX
cuTyaumn;

Ka4eCTBEHHbI W KONMWYECTBEHHbIN MPOrHO3 W3MEHEHUsI BO BPEMEHU U B
NPOCTPaHCTBE TEXHOMPUPOAHBLIX MPOLECCOB C OLEHKOW BEPOSITHOCTW aBapUiiHbIX
CUTYyaUWi 1 CBSI3aHHbIX C 3TUM YyLLIEPGOB;

pa3paboTka mMep MO NPeAoTBpaLLEHUO AalibHEMLero pa3BUTUSI HeraTUMBHbIX
npoLeccoB B OCHOBaHWM, BOCCTAHOBIIEHUIO YCMOBWIA HOpPMaribHOM ero paboThbl,
060CHOBaHWIO 3aLLUTHBLIX MEPOMPUATUIA.

13.3 B 3agaun HabntogeHnin [OmkHbl BXOAUTb:

BbISIBNIEHNE N OKOHTYPUBaHUE 30H BIIUSIHWSI OMACHbIX NPUPOAHBIX MPOLECCOB;

OLleHKa M3MEHEHUI COCTOSIHWS WM CBOWCTB FPYHTOB OCHOBaHWs (HabyxaHus,
npoTavBaHusi, NpoMep3aHnsi, pasynnoTHEHUs, TPELLMHOOOPa30BaHu1s1), ypOBEHHOTO,
TEeMMepaTypHOro 1 rMAPOXUMUYECKOTO PeXvMa NoA3eMHbIX BOA;

MKCMpOBaHWE [OWHAMWMKW  Pa3BUTMS  OMACHbIX WHXEHEPHO-reonornyeckux
(TexHonpupPOoAHbIX) MPOLLECCOB, MPU KOTOPbLIX B OCHOBaHWUWN U3MeHSIETCS Kakasi-nnbo
XapaKkTepucTuka  COCTOSHUS WM CBOWCTBA  [PYHTOB  (pasynnoTHeHue,
TpewwHoobpasoBaHKe, OnosnaHu, obsanbl, COMMANIOKLKNA, Cenu, reoamHammyeckme
W KpUOreHHble NpoLecchl, NOATONNEHVE, NepepaboTka Geperos, BbIBETPUBaHUE U
ap.);

OLLeHKa U3MEHeHUI rMyBuH CE30HHOTO NPOMEP3aHKs 1 NPOTauBaHWs! IPYHTOB;

BbISIBIEHWE  HaMnpaBlieHWi U3MEHeHWs  HabrogaeMon  xapakTepucTUKW
(HanpumMep, OTKPLITUS UM CMbIKaHWS TPELLMH);

OLLeHKa M3MEHEHMNS aKTUBHOW 30HbI MO COOPYXEHWEM C OLIEHKOW ee MOLLHOCTM
W MOCHOVHBIM  (UnM  MOBMOYHBIM)  OnpedenieHMeM U3MEHEHUA XapaKTEpPUCTUK
CBOWICTB IPyHTOB Npu Bapuauusx YBb n 1.4.

Ha mppoTexHuyecknx coopyxeHunsx | knacca, pacnornoXeHHbIX B pavioHax C
CeNcMUYHOCTbIO 7 GansoB 1 Bbille, U Ha coopyxeHusix Il knacca, pacnonoxeHHbIX B
palioHax ¢ CecMUYHOCTbIO 8 6ansoB U Bbile, HEOGXOAUMO BECTU AUHAMUYECKUN
nacnopT COOPYXEHW W NPOBOAWTL CheuuanbHble HabmMoAeHNs U UCMbITaHWS B
cooteetcTBum ¢ FOCT P 22.0.01 nTOCT P 22.1.02.

13.4 HabniogeHns 3a noeedeHWEM OCHOBaHUA AOIDKHbI ObiTb OpraHu3oBaHbl Ha
OCHOBE MaTepuarioB MHXEHEPHbIX W3bICKAHWA C Havana WX BO3BedEeHVs W
NPOAOIPKATLCS B TEYEHME BCErO BPEMEHW CTPOUTENBCTBA M 3KCMyaTalum.

B npouecce cTpouTenbCTBa KOHTPOSb OCYLIECTBSIETCS C  MOMOLLBH
3aknagbiBaemont  KWA  (OaTyMkoB  MOPOBOrO  AaBfEHWsl,  TemnepaTypHbIX
TEpPMOpPE31CTOPOB, AATYMKOB U3MEHEHWSI KOHTAKTHbBIX HAMPSHKEHWUIA U T.1.).

13.5 HabniogeHnss criegyeT NpoBOAWTE HA  XapakTepHblX, cheuuanbHo
060pyaoBaHHbIX NyHKTax HabNAATENLHOM CETU.

3apauun, o6bEM U NEPUOANYHOCTL HAGMIOAEHWIA, COCTaB CETU NepBoHaYasibHO
YCTaHaBMMBAOTCS MPOEKTOM W B AanbHeieM MoryT 6biTb W3MeHeHbl Ha
OCHOBaHWW  pe3ynsTaToB  HabrioaeHuid, B 3aBUCUMOCTM  OT  COCTOSIHUS
TMOPOTEXHUYECKMX COOPYXEHUN. DTN U3MEHEHUSI COMMacoBbIBAOTCS C NMPOEKTHOM
opraHu3aLen, KoTopas Bbifyckara NpoeKT COOPYXeHMs!.

13.6 [Ona kawgoro HamMopHOrO MMAPOTEXHUYECKOrO COOPYXEHUS B  MECTHbIX
NPOn3BOACTBEHHBIX WHCTPYKUMSAX [OMKHblI ObiTb nNpuBedeHbl paspaboTaHHble
NPOEKTHOW oOpraHu3aumneit NpeaenbHo AOoMNYCTUMbIE 3HAYEHUS AUAarHOCTUYECKUX
rnokasaTenen COCTOSiHUA W CBOWCTB OCHOBAHWS, KOTOPbIE MOMYT YTOYHATHLCHA Ha
OCHOBE pe3yrnbTaToB NPOBeAEHHbIX HaboaeHNA.

13.7 [Ons noBbIWEHNSI OMnepaTUBHOCTM W [OOCTOBEPHOCTU HabnogeHun 3a
noBegeHNeM OCHOBaHWS B MPOLLeCce aKCNyaTauuy pekoMeHayeTCs UCTonb30BaTh
aBTOMaTW3MPOBaHHbIE CUCTEMbI U3MEPEHUI, BKIOYalolme coBpeMeHHble OBM.
YpoBeHb aBTOMaTu3auum onpegensietcs obobvemom KWA un  ycrnoBusimu
aKcnnyaTaumm.

13.8 Mpu npoBeaeHun HabrnogeHW 3a noBeaeHnem ocHoBaHuii TC Heobxoanmo
cobnioaath cneayroupme TpeboBaHus:

perucTpupoBaTh ypoBHU GbedioB 1 CPeAHECYTOYHYI0 TemnepaTtypy BO3ayxa B
CTBOpe MMapoyana, exenHeBHO;

obecneunTb AOCTATOMHYIO 4acTOTy CHATMS oTcyeToB C npubopos KNA B
3aBMCUMOCTM OT WHTEHCUBHOCTW W3MEHEHUSI Harpy3ok W Bo3fedcTBuiA. [lpu
BbICOKO/ CKOPOCTW HamoSfHEHUs] U OMOPOXHEHWSI BOLOXPaHUMMLLA, PEe3KMX
TemnepaTypHbIX U3MEHEHMSIX YacTOTa OTCYETOB AaTUMKOB, OTKIIMKAIOLMXCS Ha 3TW
V3MEHeHUsi, OorkHa ObiTb Bbllle, YeM B MEPUOS MEANEHHO W3MEHSIHOLLMXCS
BO3AENCTBUI;

obecneuntb JocTOBEPHOCTL MokasaHuin KMA n goctaTouHylo KBanmdwmkauuo
creLmanicTosB.

HabntogeHvsi AomkHbl NPOBOAMTLCS 3a:

aedopmMauusaMm  OCHOBaHUSI W PackpbiTUEM TPeWwMH Ha KOHTakTe ¢
COOPYXEHUAMMU;

NpoTUBOAABMNEHNEM NOA COOPYXEHNEM;

BEMUYUHON (OMNbTPALMOHHBLIX PACXO0B;

COCTOsIHMEM B6OPTOBbLIX MPUMbIKAHWIA.
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13.9 TpoekT HaTypHbiX HabrogeHwWin  (MOHUTOPWHrA)  MMAPOTEXHUYECKUX
COOpYXeHUIN [OoMmKkeH pa3pabaTtbiBaTbCA CMELManM3MpoBaHHOM opraHv3auuen,
MMeloLLIelt COOTBETCTBYIOLLME AOMYCKN Ha NpoBeAeHne AaHHOro B1aa paborT.

CoctaB # 06beM HaTypHbix HabrnogeHuin 3a ocHoBaHusMu [TC B obwem
Ccny4ae crepyeT HasHadYaTb B 3aBMCMMOCTM OT Knacca COOPYXeHWs, ero
KOHCTPYKTUBHbIX OCOGEHHOCTEN,  UHXEHEPHO-TEOSIONMYECKMX,  KMMMaTUYECKMX,
CeiCMMYECKHMX YCIIOBUI, @ TaKXe YCMOBUIA BO3BEAEHMS 1 SKCMNyaTaLmu.

PerynsipHble WHCTPYMEHTarnbHble M BU3yanbHble HaTypHble HabmogeHus 3a
OCHOBaHWSIMUA MMOPOTEXHUYECKUX COOPYXEHWA AOMMKHBI MPOBOAUTLCA B PEXUME
MOHUTOPUHIA B CPOKM W C MNEPUOAUYHOCTBIO, OrpeaenseMbiM1  NporpaMmon
HabnoaeHnn.

B coctaB WHCTPyMEHTanbHbIX HaTypHbIX HabrniogeHwin  [AOmkHbl  ObITh
BKIMOYEHbl BCe HabmniogeHnss 3a OCHOBaHWEM KOHKPETHOrO COOPYXEHUst B
COOTBETCTBUM C NepeyHeM AMarHoCTUHECKMX nokasaTenew, XapakTepusytoLwyx ero
paboTy M TexHW4ecKoe COCTOSIHWE, KOHTPONMpYeMble 3HauyeHUst KOTOpbIX MOryT
n3mepsTbesa ctaumoHapHo KWA v (unn) nepeHocHbIMM npubopamu.

CoctaB 1 06beM HaTypHblX HabMOAEHU 33 OCHOBAHWSIMU COOPYXEHWUA W©
NpVYPOAHON CPefon B 30HE B3aMMOAEWCTBUSI C COOPYXEHMEM onpeadensioTcs B
NPOEKTE MOHUTOPUHFA HA OCHOBaHWWN CLIEHAPUEB BO3HWKHOBEHUS Ype3BbIYaliHbIX U
aBapUNHbIX CUTYaLUIA C LiENbIO CBOEBPEMEHHOIO X NPEAOTBPALLEHUS!.

13.10 HaTypHbIMKU HabrioAEHWSAMN 38 OCHOBaHUSMU BETOHHBIX U Xene306eTOHHbIX
COOpYXeHWii He06X0AMMO OLlEeHNBATb:

HanpshxeHHO-AedopMMpPOBaHHOE COCTOSHNE 3TIEMEHTOB OCHOBAHNS;

pasynrioTHeHVe CKarbHOrO0 OCHOBAHWUS B 30HE KOHTaKTa C NOAOLLBOW MIOTUHbI;

pacKpbITUE TEKTOHMYECKMX TPEeLWH W TPeLMH OTAErbHOCTel B CKanbHOM
OCHOBaHWUW;

o6LLme N OTHOCUTENbHBLIE NEPEMELLISHNSt OCHOBaHWS;

MNbTPALIMOHHBIV PEX1M OCHOBaHMS 1 6EepPeroBbIX MacCUBOB COMPSHKEHNI;

TeMnepaTypHbIN PEXUM OCHOBaHWS, BOAOXPaHWUIMLLA;

BMOpaLIMOHHbIE Harpy3ku OT paboTbl arperaTtos 1 BOAOMNPOMYCKHbLIX YCTPONCTB.

HaTypHbIMU HabnIOAEHNSAMM 332 OCHOBaHWSIMW TPYHTOBbLIX COOPYXEHUIN (NMOTUH
v famb) Heo6x0AMMO OLleHNBaTb:!

MNbTPALIMOHHBI PEXUM OCHOBaHMS, 6€PEeroBbIX NPUMbIKaHUIA;

obLLme 1 OTHOCUTENbHbIE OCaAKM U NepeMeLLEHUS;

NOpPOBOE [aBMEHE B IMIMHUCTbIX IPYHTaX;

MNbTPaALMOHHYIO MPOYHOCTbL FPYHTOB OCHOBAHUSA 1 GeperoBbiX NPUMbIKaHWIA;

TemnepaTypHbli  peXvM, OCHOBaHusl, 6GeperoB u BOAOXpaHWMWA (B
KPWOMTO30HE);

HanpshkeHHo-AedopMMpOBaHHOE COCTOSIHUE;

BbISIBIIEHME U OLLEHKY BbIXOA0B (hMnbTpaLuy B OCHOBaHUM 1 6eperax;

perucTpauLmio 1 OLEeHKY 04aroB (urbTPaLMOHHO-CYtdO3NOHHBIX BbIHOCOB
rpyHTa M3 OCHOBaHWs, OGeperoBbiX W MOWMEHHBIX MacCUBOB, MPUMbIKAOWMX K
COOPYXEHUAM;

KOHTpOSb 3a paboTol M COCTOSHMEM [peHadkell, BOOOOTBOASLLMX BbIMYyCKOB,
KaHaB U1 KIOBETOB.

Koquoano-wsmepuTeanaﬂ annapartypa
13.11 OcHaweHne ocHoBaHun 'TC Ha nepuop uX SKChyaTauum KOHTPOMbHO-

I/I3MepI/ITeJ'IbHOI7I annapaTypoﬁl OOIMKHO OCYLIEeCTBIATLCA, [MaBHbIM 06p630M, B
nepuog uX cTpoutenbCTBa Mo cneyuanbHOMY NPOEKTY HaTypHbIX HabnogeHwit

(MOHUTOpWHTa).
B coctae KWMA pormkHbl BKMOYaTbCs M3MepUTENbHbIE NPUBOpLI (JaTyumky,
npeobpasoBatenu) cepuiHoro (NPOMBbILLIIEHHOTO) Tvna, npowuesme

MeTpOSiorMyeckylo  aTtTecTaumio 1 cepTudwmKauuilo,  yAOBMETBOPSIOLLME
TpeboBaHMAM MO TOYHOCTM W AMANa3oHy W3MEpeHWn, [ONroBPeMEHHOW
cTabunbHoCTW.

B npoekTe WHCTpPyMeHTamnbHbIX HaTypHbIX HaGMOAEHUA [OMKHbI  ObITb
npeaycMoTpeHbl Mepbl Mo 3auwmTe oT nospexaeHunnt KUA, kabenbHbiX NMHUA OT
YCTa@HOBMEHHbIX B COOPYXXEHVWE W3MepuUTenbHbIX MPUOOPOB M M3MEPUTESbHbIX
nynsToB, a TaKke Heobxogumble Mepbl no obecneyeHnto GesonacHoro
npoussoAcTBa paboT nNpu NpoBeaeHUN N3MePEHUIA.

B kauyecTBe M3MepUTESNbHbIX YCTPOMCTB, He TPebyoLmx MEeTPOror4eckon
aTTecTaumy, [Jonyckaetcs wucnonb3oBaTb B cucteme KWA npubopbl He
NPOMBILLNEHHOrO U3rOTOBMEHWS], MPOLLEALLIME LWMPOKY anpobauuio Ha npakTuke
(TPyOHblE Mbe3oMeTpbl, MeXaHW4eckue Luenemepbl, reoge3vyeckne Mapku u
penepbl, NeHTbI, PENKN U T.M.).

13.12 KoHTponbHo-13mepuTenbHas annapatypa B OCHOBaHWW MMApPOTEXHUYECKOTo
COOpYXeHus pomkHa OblTb ycTaHoBfeHa B Haubornee "4yBCTBUTEMbHBIX',
XapakTepHbIX MO peaKkuuMn K Harpyskam Wu BO3OENCTBUAM 30HAX, B KOTOPbIX
N3MepeHHble BeMYMHbI COOTBETCTBYIOLIEro KOHTPONMMPYEMOro AMarHOCTUYECKOro
nokasatens SBMSKIOTCA OCHOBOW AN pacyeta KputepueB GesonacHOCTU
OCHOBaHWUs.

Mpn HasHayeHUn HomeHkraTypbl U kormdectBa KMA B OCHOBaHWSIX OOMKHbBI
ObITb yAOBMETBOPeHbl TpeGoBaHWsi MO HEOOGXOAMMOW NPEeaCcTaBUTENbHOCTH,
[OCTOBEPHOCTU U CPABHUMOCTU Pe3yrbTaToB MHCTPYMEHTaNbHbIX HabroaeHUA.

Mpubopbl ¥ ycTpoWcTBa, NpeAHa3HayYeHHble AN MPOBEAEHWUST HAaTYPHbIX
HabnogeHWn 3a OCHOBaHWEM, pasMeLLaloTcsl, Kak npaBurio, B KOHTPOSbHbIX
CeYeHUsX No BCEN AJIMHE COOPYXEHWUS C YYETOM €ro KOHCTPYKTUBHbBIX PELLeHWI,
VH)XEHEPHO-TEONOTMYECKUX U FeOKPUOMNOrMYeckux ocobeHHocTen U npodmns
NOBEPXHOCTN OCHOBaHWS.

KonmuecTBO KOHTPONbHBLIX CEYEHWA MO ANMHE OCHOBaHWSI Ha3HayalTca C
TakuM pac4eToMm, YToObl N0 NOKa3aHUAM yCTaHOBMEHHOM B HUX KUA MoxHO Bbiso ¢
[0CTaTo4HOM NoapobHOCTBLIO XapakTepusoBaTb paboTy 1 COCTOSIHME OCHOBaHWSA B
LLenoM ¥ OTAENbHbIX Hambonee OTBETCTBEHHbLIX YH4aCTKOB U 31IEMEHTOB.



13.13 [pn cpade rMOPOTEXHWNYECKOrO  COOPYXEHWS B MPOMBILLIEHHYHO
aKCnnyaTauuio reHnoapaa4vvK, OCyLLECTBSIOWMA CTPOUTENBCTBO N MOHTaX KUA,
nepegaeT 3aKa3yvKy Mo akTy MpUEeMKU-CAauYW BCIO YCTAHOBIIEHHYIO KOHTPOSbHO-
N3MepUTesbHYI0 annapaTtypy, a Takxke:

KOMMMEKT paboumnx YepTexen 1 NCNOoNHUTENbHBIX CXeM Ha ycTaHoBKy KUA;

nacnopTa, aTTecTaTbl U MOHTaXHO-3KCMIlyaTaLMOHHbIE MHCTPYKLUW CPeacTB
V3MEPEHWI;

aKTbl MNPEAMOHTaXHOW W MOCIIEMOHTaXHOW NPOBEPOK pPaboTocnocobHOCTH
npubopoB, akTbl Ha YCTaHOBKY NPMBOPOB B COOPYXEHUST;

MOHTaXHble BEOMOCTM NpubGopos;

XypHarnbl "HyrieBbIX" U nocneayroumx namepennin no KUA, TexHnyeckune otyeTbl
MO BbIMNOSHEHHBIM HAaTYpPHBIM HabMoAEHNSM B CTPOUTENbHbI NEPUOA,.

13.14 Mopgxoap! k n3amepuTenbHbIM Nynstam KUA gormkHbl oTBedatb TpeboBaHusM
TEXHUKM 6e30NacHOCTU 1 OXpaHbl Tpyaa.

Pexum HaOnoageHun 3a nosegeHnemM ocHoBaHUN B
npouecce akcnnyataumuu N'NMC

13.15 HaTypHble HabrniogeHusi 3a OCHOBaHUSIMU TMOPOTEXHUYECKUX COOPYXEHWIA
[OMKHBI HAYMHATBCSA Ha CTaAun UX CTPOUTENbCTBA U NPOAOIDKATLCS HENPEPLIBHO B
TeYeHVe BCero Mepuvofa MW3HEHHOTO UMKIa COOPYXEHWA BMMoTb A0 WX
KOHCEepBaLun Unu NMKBMAAL UK.

[ns Kaxgoro KOHKPETHOrO OCHOBAHWSI  MMAPOTEXHUYECKOTO  COOPYXEHWst
NepyoauMHOCTb  PErymnsipHbIX  HaTypHbIX  HabriopeHuidi  ycTaHaBnuBaeTcs
VHOMBMOYaNbHO C  YYETOM  UHXEHEPHO-TEONOrM4ECKUX,  MMApPOreonornyeckmx,
reOKpYOIIONMYECKUX YCIOBUIA, KOMMOHOBOYHBIX M KOHCTPYKTUBHBIX OCOBEHHOCTEN
COOPY)XEHUI, XapakTepa peakuuM COOPYXEHVS Ha HarpyskM W BO3LENCTBUS,
HanMuua  (OTCYTCTBMSI) W WMHTEHCUBHOCTM pPasBUTUS HebnaronpuaTHbIX AN
COOPYXXEHWUS NPOLLECCOB WIN MOBPEXAEHUIA, YCIOBUIA 3KCMnyaTaLmu.

MeproanyYHOCTb HaTYpHbIX HAGMAEHWI AOMKHA COCTaBNATb:

B HavanbHbIi Mepuos  JKChnyaTauuu COOPYXEHVUS Mpu  3aBepLUeHuU
HanonHeHns BOA4OXpaHUNMLLIA 1 HOpMarbHbIX NMokasaTernen ero CoOCTOsIHMS, BNIOTb
[0 NPOSIBMEHWsI NPU3HaKOB YCTAHOBMBLLErOCS pexumMa ero paboTsl, He pexe 10-15
OHen;

nocrne BbixoAa paboTbl COOPYXEHUSI HA YCTAHOBMBLLMIACA PEXVIM U OTCYTCTBUU
aHOManbHbIX SIBIIEHUIA UMW NPOLLECCOB - HE MEHeE [ABYX LIUKIIOB B rOf,.

B uckniountensHbIX criydasix, korga B paboTe ruapoTEXHUYECKOro COOPYXeHUs
HabrioaaTcs NposIBNIEHME WM WMHTEHCMBHOE pPasBWTME OMacHbIX MpoLEeccoB
(nosiBrneHne cocpenoTOYEHHbIX O4aroB dmnbTpauuu; passute cyddO3VOHHOMO
BblHOCA TPYHTa, MPOCaAOYHbIX W OMOM3HEBbIX SBMEHWIA; 0OpasoBaHMe OmnacHbIX
TPELLWH; pe3kue MOoBbILLEHUs (UIbTPALIMOHHBIX HANoOPOB, PAaCcXOA40B U MPaAUeHTOB
Haropa, WHTEHCUJWKaLWs 0CafoK WM rOpU3OHTarbHbIX CMELLEHWI, pacKpbiTus
LUBOB M TPeLWH), namepenusi no KUA 1 BusyarnbHble OCMOTPbI COOPYKEHWS AOMKHbI
NpOBOAUTLCS MO yYalLeHHOMY rpadmKy exeqHEeBHO UM HECKOSIbKO pa3 B CYTKM,
BMMOTb [0 BbISICHEHUS MNPUYMH BO3HWKHOBEHUSI YyKa3aHHbIX MPOLLECCOB MU
peanu3aunm onepaTUBHbIX MHXEHEPHBIX PELLEHWI NO UX NIMKBMOALUN.

BHeouepegHble uwuknbl  u3mepenuit no KWA u  Bu3yanbHbIX OCMOTPOB
COOPY)XEHUN [OMKHbI MPOBOAUTLCS: MOCME MPOXOXAEHUSI KaTacTporyecKmx
naBoOAKOB; 3emreTpsiceHwin Gonee 5 6annoB; CUMbHBLIX LITOPMOB (yparaHoB);
hopCMpOBKM  YpOBHSI BepxHero Obedpa Bbllle MNPOEKTHOro; nepemeps3aHns
[ PEHaXHbIX YCTPONCTB.

M3mMeHeHUs1 NepuvoanYHOCTU WHCTPYMEHTanbHbIX HaTypHbIX HabrogeHun Ha
AKCMyaTUPYEMbIX TMOPOTEXHUYECKMUX COOPYXEHMSIX B CTOPOHY YBEIMYEHUS WIn
YMEHbLLEHUS LIMKITOB U3MEPEHU (B MECSILL, B roA) AOMKHbI NPOM3BOAUTLCS TONbKO
npu COOTBETCTBYIOLWEM OOOCHOBaHUM 3TUX W3MEHEHWA MPOEKTHOW WM
cnewmanM3mpoBaHHow Hay4HO-MCCcrnenoBaTensCKon opraHusaumsimm B
3aBUCVMOCTU OT COOTBETCTBUS paboTbl M TEXHUHECKOrO COCTOSIHUSI COOPYXEeHUI
TpeboBaHUsIM  MpoekTa, KpuTepusm  ©GesonacHoCTW, a Takke CTeneHu
VMHOPMATUBHOCTH NOMyYaeMblX AaHHbIX HabNoAeHUN.

13.16 TepBuyHas 06paboTka AaHHbIX MOHWTOPWHIA AOIKHA 3aKMoyaTbCs B
nepesofe nokasaHnn KA n nameputenbHbiX YCTPOWCTB B M3NYECKne BEMUYMHDI
KOHTPONMpYeMbIX MoKasaTernel OCHOBaHWs (Hanpumep, HanpspkeHusl, Hamnop,
pacxop, TemnepaTtypa, CMELLEHUsI U Ap.), B BbISIBNIEHAN OLUMOOK M3MEpPEHWA U B
onepaTvBHOM 3aHECEHMUM NoryYeHHo 06paboTaHHoN nHdopMaLmMm B 6a3bl AaHHbIX
VNHOPMALMOHHO-ANArHOCTUYECKOW CUCTEMbI (KOMMbIOTEP NOSb3oBaTens).

MHbopmaLoHHO-AnarHocTmyeckass cuctemMa AofkHa co3faBaTbCsi Ha Gase
COBPEMEHHBIX KOMMbIOTEPHBIX M MHEPOPMALMOHHBIX TEXHOMOTMA U NpPOrpaMMHO-
TexHn4eckoro obecneyeHus.

BtopuyHas ob6paboTka BBedeHHOW B MH(OPMALMOHHO-AMArHOCTUYECKYHO
CUCTEMY MOHUTOPWHIa MHGOPMaLK O BbINOMHEHHbIX n3mepeHnsax no KNA pomkHa
NPOBOAUTLCS C UCMOMb30BAHWEM NPOrPaMMHOIO KoMMNekca.

Pesynbratbl BTOpUYHONW 0OpaboTKM AaHHbIX MOHUTOPWHra AOIbkHbl OblThb
npeactaBneHbl B Buae Tabmuu, rpadwKoB  M3MEHEHWS  KOHTPOMnMpyemblX
nokasateney BO BpPeMEHM U OT AENCTBYIOLMX Harpy3oK, amiop pacnpeneneHus
3Ha4YeHUn nokasaTenen (HanpsixkeHW, NpornboB, OCadOK, CMELUEHUI, Hanopos,
TemnepaTtypbl U Ap.) B nNpefernax KOHTPOSbHbIX CTBOPOB, CEKLUIA, M3MEPUTESTbHbLIX
CeYeHui.

MeToabl HabnoAeHUN 3a noBeAeHNMeM OCHOBaHUM



13.17 TMpy npousBoacTBe HabrniogeHWli 3a MoOBedEHVWEM OCHOBaHWI B Mpolecce
aKCnMyaTauum criegyeT MCMOMb30BaTb  ClEAyloume MeToabl  MHXEHEpHOW
reomsmnku:

ANs HabnoaeHna 3a UISMEHEHUAMI YPOBHS NOA3EMHbIX BOA, - CelicMopasBeaka
KOPPENSLUMOHHLIM  MeToAOM npernomneHHblx BornH (KMIMB), anekTpopa3Benka
MeTOAOM BEPTUKAIbHOIO 3MIEKTPUYECKOro 3oHAnpoBaHusa (B33), reopaguonokaums
(rPN3);

ONA onpefeneHVss HanpaefieHWs W CKOPOCTWU [ABWXEHUS MNOA3EeMHbIX BOA
BOAOPEXMMHbIE HabmogeHns metogamu pesuctusumetpun (P3M), TepmomeTpumn
(TM), pag1on30oTONHLIMA METOAAMU B OQHOW UMM HECKOSMbKUX CKBaXMHAX, a Takxe
MoaundmKaLmen metoda 3apshkeHHoro Tena (M3T);

Ans HabriogeHun 3a pasrpy3Kol MOA3EeMHbIX U TEXHOTeHHbIX BOf, 04aroB
mnbTpauumn - MeToabl ecTeCTBEHHOro anekTpudeckoro nons (EIM), BepTukansHoe
anekTpuyeckoe 3oHavpoBaHue (B3O3), meton BbI3BaHHOW nonspusauum (BI),
PEe3nCTUBMMETPUMN, TEPMOMETPUK;

AN HabniogeHun 3a U3MeHeHueM  MyOuHbI  CE30HHOro MNpPOMEep3aHus 1
npotamBaHusi - BO3, KMIMB, P13, pa3nuyHble BUAbI KapoTaxa;

ans HabniogeHui 3a N3MeHeHneM HanpshkeHHOro COCTOSIHUSA,
TpewwmHoobpasoBaHuii - KMIB, ceicmonpocBeyvBaHue, MeTon aKyCcTU4Yeckomn
amuceum (A), ynbTpassykoBoin kapoTax (Y 3K), reopagapHble nccnenoBaHus;

AN BbISBNEHWs, HAbMoOAeHNA M MPOrHo3a CMeELLUEHNs MacC ropHbIX MOPOA, -
meToabl KMINB, B33 n 3N B MoandmMKaLmax BEKTOPHbLIX U PEXUMHBIX HabntogeHui,
a Takxke metog AJ;

ANt U3YYEHWSI OMacHbIX WHXEHEPHO-TEONIOTMYECKMX MPOLLECCOB (KapCTOBbIX,
TEpPMOKapCTOBbIX NPOBAsioB, ononaHeit) - metogbl KMIMB, obLwen riyGuHHOW TOYKM
(OIT), B33, 3N, B33 metoa AByx coctasnsatowmx (MOC), B33 BI1, M3T, M'PI13.

PekomeHayeTcs BbINONHATL OTAENbHbIE 30HANPOBaHNS U OTPe3Kn Npodmren
C onpeaeneHneM CKOPOCTU NPOAOSbHBIX (KermaTenbHO Takke MornepeyHbIX) BOSH,
CENCMUYECKUN UNU yNbTPa3BYKOBOW KapoTaX, MEXCKBaXVHHOEe MnpocBeYnBaHue.
Takxe uenecoobpasHO MPUMEHATb PaAMOM3OTOMHbIA KapoTaX CKBaXWH (ramma-
raMma-KkapoTax Ans OLEHKU MMOTHOCTM, HEUTPOH-raMMa-KapoTaX AN OLEeHKW
BMaXHOCTW).

13.18 TleodmnbTpauMoHHbIe HabnoaeHUs OOMkHbl MPOBOAUTBLCS € Lesblo
XapaKkTepUCTUKM U OLEHKM BIUSIHUS MOA3EMHbIX BOA HA WM3MEHEHWE COCTOSIHUS
OCHOBaHWUs.

eodmnbTpaLUOHHbIE HABMIIOAEHUS AOMKHbI BKITKOYATb:

YTOYHEHVS MPOEKTHbIX NpeAacTaBneHuit o6  ycroBusx dunbTpauum u  ee
BO3JENCTBUSX HA OCHOBaHWE;

BbISIBMIEHWE U OLIEHKY BbIXOA0B BOAbI Yepe3 OCHOBaHWE U NPUMbIKaHWSI MIOTWH;

BbISIBNIEHWE, XapaKTEPUCTUKY W OLEHKY W3MEHEHUA CUMOBOrO AaBneHus
noA3eMHbIX BO, B 30HE B3aMMOAENCTBUSI OCHOBAHWIA M COOPYXEHWI;

BbISIBNIEHWE, XapaKTEPUCTUKY W OLEHKY W3MEHEHWA pexviMa W cocTasa
noasemMHblX BOA MNpWM  PasBUTUM  TEXHOMPUPOAHBIX MPOLECCOB B 30HE
B3aUMOLENCTBNS OCHOBAHWIN U COOPYXKEHWI;

KOHTpOMb  3peKTMBHOCTM  cOo3gaBaeMblX  MPOTUBOCMIBTPALMOHHBIX
APEHaxHbIX YCTPOWCTB, 060CHOBaHWE LienecoobpasHbiX AOMOMHEHUI Y U3MEHEHU
WX KOHCTPYKLWIA;

HabmogeHns 3a  YpOoBHAMW, pacxojamu, TemnepaTypon W  XUMUYECKUM
COCTaBOM MOA3EMHbIX BOA, a TaKke MAapoAuHamMMYecKkne uccrefoBaHust B
HabnoaaTenbHbIX CKBaXMHAX U [PeHaXHbIX YCTPONCTBAX OCHOBAHWA;

MHOVKATOPHblE U WHAWKALWOHHO-ANArHOCTUYECKWe MeToAbl onpeaeneHns
nyTen U CKOPOCTEN OBWXEHUSI MOA3EMHbIX BOA, OMO3HaBaHWS PasfnyHbIX TUNOB
9TVX BOf, BbISIBMIEHWSI 30H WX MUTaHWA U Pasrpysku, B TOM YWCMe 30H aKTUBHOMN
MHUINBTPaL MK Ha AHE BOAOXPaHUMMLL;

TMOPOXMMUYECKME METOAbl B 30HEe B3aMMOAENCTBUSI MPUPOAHBLIX MOA3EMHbIX
BOA C BOAaMU (PUNBTPALMOHHOTO MOTOKA W3 BOAOXPaHWIMLLA, MPOLECCoB
BbILLENAYMBaHNS U PacTBOPEHUSI MOPOA, OCHOBaHUS, GETOHHBbIX KOHCTPYKLMA W
VNHBEKLMOHHbIX 3aBEC B MOA3EMHOM KOHTYPE COOPYXEHUI;

cneuuanbHble TepMOMETpUYeckne MeTodbl ANS BbISBMEHWS 30H aKTUBHOW
UnbTpaLmUK, N3yHeHns AUHaMUKKN b TPaLMOHHBLIX NPOLLECCOB U Ap.

"
n

13.19 TleoTexHuyeckne HabmogeHWs 3a MNOBELEHVMEM OCHOBaHWA  [OSDKHbI
NPOBOAUTLCS C LIENbl0 YCTAHOBMEHUS] U KOMMYECTBEHHOW OLLEHKU W3MEHEHUI
COoCTaBa W CBOWCTB IPYHTOB W BIMSIHUSA 3TUX U3MEHEHUN Ha AUHaMUKY Pas3BUTUS
NpoLLECCOB B 30HE B3aMMOAENCTBUSI OCHOBAHWIA Y COOPYXXEHWIA.

[eoTexHu4eckne HabnoaeHNs JOKHbI BKMOYaTh:

onvcaHve, 3apucoBKy U doTorpacpmpoBaHme rpyHTa, U3BNEKAEMOro U3 ropHO-
6ypoBbIX BbIPabOTOK;

oT60p Npo6 HeHapyLUeHHOT0 W HAapYLUEHHOTO CHOXEHWUS W3 TOPHO-GYpPOBbIX
BblpaboTok (COCT 12071);

nabopaTtopHoe 1 NnoneBoe U3yyeHne cocTaBa U CBONCTB IPYHTOB.


http://docs.cntd.ru/document/1200009944

13.20 N'eoTepmuyeckune HabnoOEHVS AOMKHBI MPOBOAUTLCS C LENbio:

KOHTPONMPOBaHNA TeMMnepaTypHOro pexviMa OCHOBaHWSi NMOTUH B CEBEPHON
cTpoutensHo-knMmaTudeckon 3oHe (CCK3), ocobeHHo Ans NioTMH Mep3noro Tuna
ANS OLEHKN napamMeTpoB Mep3noTHbIX 3aBeC (rMyOWHbI, LUIMPWHBI, CMMIOWHOCTH) 1
rpaHuUL, pa3BMBaIOLLEVICA Yallm OTTavBaHWA Nog BEPXOBOW NPU3MON MAOTUHBLI U UX
WN3MEHEHUIA BO BPEMEHY;

YTOUHEHUSI CKOPOCTU U BEMMYMH Pa3BUTKS NOAPYCIIOBOrO Tanmka OCHOBaHWS B
NnoTMHax Taroro TWMa; W3MEHeHUs nokasaTenein (M3UKO-MEXaHUYECKUX U
MNbTPaALMOHHBLIX CBOMCTB FPYHTOB B OTTauBatOLLEH 30He OCHOBAHWSI.

leoTepmuyeckune HabnoaeHUs OOKHbI BKMOYaTb:

PEXMMHBbIE  U3MEpeHUs  TemnepaTyp TPYHTOB  OCHOBaHusi Mo  CeTu
reoTepMMYECKUX  CKBaXWH, 06OpyAOBaHHbIX — KOMNnekTamu  (rMpnsHaamu)
TEpPMOAATUMNKOB (TEPMOPE3NCTOPOB, TEPMOMETPOB COMPOTUBIIEHMS);

reodmanyeckne UCCrefoBaHNs KOMMIIEKCOM METOAOB ANSt YTOYHEHUS rpaHuL
pasgena Mep3nbiX U TarblX 30H B OCHOBaHUM U (M3VKO-MEXaHWYECKNX CBOWCTB
rPYHTOB B WX Npefenax.

14 UHXXeHepHble MeponpuATUA no
obecneyeHU0 HaAEXXHOCTU OCHOBaHUN

O6ecneyeHune conps>XeHns CoOopyXeHusa ¢ OCHoOBaHUemM

14.1 Tlpn NPOEKTUPOBaHUMN OCHOBAHUIA COOPYXEHWI criedyeT npedycMaTpusaTh
KOHCTPYKTUBHbIE 1 TEXHOSOMMYECKE MEPONPUSATUS MO COMPSXEHNIO COOPYXEHUS C
OocHoBaHMeM, obecneuuBaloLpe  YCTONYMBOCTb  COOPYXEHUS,,  MPOYHOCTb
OCHOBaHMA (B TOM 4ucne CUIbTPaLMOHHYIO), [ONYCTUMOE  HanpsXeHHOo-
[ehopMUPOBAHHOE U TEPMMYECKOE COCTOSIHME COOPYXEHWSI M €ro OCHOBaHMS MNpu
BCEX pacyeTHbIX COYETaHUSIX Harpy3oK 1 BO34ENCTBUIM Ha BECb NPOEKTHbIN CPOK UX
3KCMnyaTaLum 1 Nepuoa CTPoUTenLCTBa.

14.2 Tlpy NPOEKTUPOBAHWM  COMPSDIKEHUA COOPYXEHW CO  CKallbHbIMW 1
HecKanbHbIMU OCHOBaHWSIMU CreayeT y4uTbIBaTb, YTO:

paspaboTka KOTMoBaHa MOA COOPYXeHWe BedeT K pasrpyske MW K
PasynnoTHEHNIO TPYHTOBOTO MaccyBa OCHOBaHUS U, Kak CNeacTBue, K yBENMYEHWIo
ero BOAOMPOHULAEMOCTN U AedOPMUPYEMOCTN U K YMEHbLUEHWIO NapameTpoB
COMPOTUBIIEHNS COBUTY;

BO3BEAEH/NE COOPYXeHVUS BedeT K npurpy3ke W K YNMOTHEHWO Maccusa
OCHOBaHWSl, YMEHbLLEHWIO ero BOAOMNPOHULAEMOCTU M AedopMUPYEMOCTU U K
YBEMWYEHWIO  MapaMeTpoB  COMPOTWBIIEHWS  CABUINY, OCOBGEHHO  CUMbHO
NPOSIBMAOLWLMXCS A4S CKarnbHbIX OCHOBaHMIA.

14.3 B npoekTe OCHOBaHUA COOPYXEHWA [OMkHbl ObiTb  paspaboTaHbl
MeponpusiTus, obecrneynBatolLme NPeAoTBpaLleHMe B NpoLecce CTPoUTENbCTBa
M3MEHEHUS1 TMPUHATBIX B pacyeTax MPOYHOCTHbIX, AEPOPMaLMOHHBLIX U
PMNBTPALMOHHBIX XapaKTEPUCTUK TPYHTOB OCHOBaHUSI 32 CYET MpOMep3aHus,
BbIBETPMBAHWSI, Pa3YNIIOTHEHUSI 1 Pa3XMKEHUS TPYHTOB, @ Takxe MCKMovarlme
BO3MOXHOCTb  (OUNbTPaLMM  HaMOPHbIX BOA 4Yepe3 [OHO KOTroBaHa W ero
HENPOEKTHOE 3aToMMneHe.

144 B npouecce cTpouTenbCTBa criefyeT OCYLUECTBNSTb FEOTEXKOHTPOMb C
onepaTUBHOW OLLEHKOW (DM3MKO-MEXaHNYECKNX XapakTePUCTMK PYHTOB OCHOBaHUS.
Mpy HebBnaronpuUATHBIX OTKMOHEHUAX XapaKTepUCTVK TPYHTOB criedyeT npou3BecTyn
KOPPEKTUPOBKY NPOEKTa COOPYXEeHUS Unn npoussoacTea pabor.

14.5 Mpn NPOEKTMPOBAHUN COMPSKEHWA COOPYXXEHUIA C OCHOBaHWEM CrieayerT, Kak
npaBsumno, npegycmaTpueBaTb SKOHOMMYECKM LienecoobpasHoe yganeHue unm
3ameHy cnabbix (MM ocnabneHHbIX B MNpoLecce CTPOUTENbCTBA), a Takxe
CUMbHOMbAMNCTBIX, PacnyveHHbIX (AN BbICOKMX MMOTWH NpW UCNonb3oBaHuM |
NpyHLUMNa CTPOWUTENbCTBA), PE3KO W3MEHSIoLMX  (PU3MKO-MexaHudeckme 1
Tennogmanyeckme CBOWCTBA MpU OTTamMBaHWM (MpU ucrnonb3oBaHuu Il npuHUMna
CTpOWTENbCTBA) [PYHTOB C MOBEPXHOCTM Ha  [MyOWHY, Hke KOTOpOW
XapaKTEPUCTVKN FPYHTOB (C y4ETOM BO3MOMXHOMO WX YIy4lLEHUs!) yAOBIIETBOPSAIOT
YCIIOBUSIM  YCTOMYMBOCTU COOPYXEHWS, MPOYHOCTU OCHOBaHUA W 3adaHHOro
PMnbTPaLMOHHOTO pexvma.
MpumeyaHus

1 Tlpn  rMOPOTEXHNYECKOM CTPOUTENbCTBE B CEBEPHOW  CTPOUTENbHO-
KNMMMaTUYECKOM 30HEe MoA TEPMMHOM "MPUHLMN CTPOUTENLCTBA" MOHMMAaEeTCH
cnepyoLee:

NpUHLUMN cTpouTenbceTBa |: MHoroneTHemMepanble rpyHTbl OCHOBAHWS! MIOTUHbI
COXPaHSIlOTCA B MEP3IIOM COCTOSIHAW NPV ee CTPOUTENbCTBE M 3KChnyaTauum, a
Tarnble rpyHTbl MNPOTUBOCUIBLTPALMOHHOTO YCTPOWCTBA NIOTUHLI U €€ OCHOBaHWsI
3aMOpaX1BalOTCsl [0 Hayana 3anofHeHVsi BOAOXPaHWNMLA U COXpaHsIloTCs B
MEP3OM COCTOSIHWM MNpY 3KCMyaTaumy;

npuHUun ctpoutenbctsa ll: [lonyckaeTcs oTTavBaHWe MHOroneTHemepsrbix
TPYHTOB OCHOBaHWSi B XOA4e CTpOUTENbCTBa W SKChnyaTauuu MhoTUHbI UM
WCKYCCTBEHHOE WX OTTavMBaHWe Ha 3ajaHHylo rmyGuHy [0 Hayana 3anonHeHwst
BOAOXpaHUMMLLA.

2 anIHLl,I/Iﬂ CcTpouTenbCTBa (C COXpaHeHnem mnu OoTTanBaHUeM
MHOrofieTHeMep3rblX prHTOB) cnenyer BbI6VIpaTb C y4eTOM KImMMaTU4eCcKux wu
MEpP3NIOTHbIX ycnosvu7| paVIOHa CcTpouTenbCTBa Ha OCHOBaHUM  TEXHUKO-
9KOHOMMYECKOro aHanmaa.



14.6 Mpn NPOEKTUPOBAHWUM COMPSPKEHUSI GETOHHBIX COOPYXEHUI CO CKaslbHbIM
OCHOBaHMEM B Criyyasix, €Cnv yfdarneHue rpyHTOB B 3HauuTenbHbIX 0bbemax
9KOHOMMYECKM HelernecoobpasHo, Ana obecneyeHuss BbIMOMHEHWS TpeboBaHui
YCTOWYMBOCTM  COOPYXEHUS UM ero  GeperoBbiX  YNopoB, MNPOYHOCTM U
[edopMUpyeMoCT OCHOBaHWS, AN YMEHbLLEHUs1 06beMOB yaaneHusi ckarnbHOro
rpyHTa HEOGXOAMMO paccMaTpuBaTh CrieayHoLme MePONpUsSTUS:

CHWKEHME NPOTMBOAABMEHNS B OCHOBAHUM MOAMOPHBLIX COOPYXEHWUA U
6eperoBbIX MacCUBOB NPUMbIKaHUIA;

CO3[jaHMe YKINOHa B CTOPOHY BepxHero Gbedha Ha KOHTaKTE COOPYXEHUsI C
OCHOB@HWEM, CIIOXEHHbIM CKanbHbIMW W MONycKarnbHbIMU FPYHTaMW, UMEOLLMMMU
OTHOCUTESbHO HU3KWNE NMPOYHOCTHBIE XapaKkTePUCTUKM KOHTaKTa GeToH-ckana;

co3[aHve ynopa B OCHOBaHUM CO CTOPOHbI HWDKHEro Gbedia B criyyae Hanmuus
6ornee NpPoYHbIX MPYHTOB MOA HOCKOM MIIOTWHLI WNM nepedadn 4acTu ycurms ot
NIoTUHbI Ha 3aaHue MNIC, Ha KOHCTPYKLUM BOgobOoMHOrO Koroaua u T.4.;

npYMeHeHne KOHCTPYKLMIA, obecneumBaloyx Haubonee GrnaronpusiTHoe
HanpaBrieHue ycunuin U BO3OEUCTBUN Ha OCHOBaHWe M GeperoBble MPUMbIKAHWS
COOPYXEHUST;

aHKEepOBKY CEKLMIA COOPYXeHWUs WM OeperoBbiX MPUMbIKAHUA MpU  HanMuum
[0CTaTO4YHO MPOYHLIX IPYHTOB B OCHOBaHWW;

WHBLEKLMOHHOE YKPENMeHe FPYHTOB OCHOBaHWSI MpW [OCTaTOMHO Pa3BUTON
TPELLWMHOBATOCTU MaccuBa Npu OTCYTCTBUM ITIMHACTOTO 3aMOSNHUTENS TPELLMH;

3aernky ropHbIM Croco6oM KpYMHbIX re0NIOrMYECKMX HapyLLEHWU B OCHOBaHUW
NMNOTWHBI U UX BbIXOLOB Ha NOBEPXHOCTL U APYrMe KOHCTPYKTUBHBIE MEPONPUATUS.

lMpn HegoCTaTOMHOW TEXHWKO-OKOHOMUYECKON 3pdeKTUBHOCTM  YKasaHHbIX
MEpPONpUATUIA JOIDKHO BbITh NPeaycMOTPeHO 3arybreHne NoaoLLBbl COOPYXEHUS B
6ornee coxpaHHyH 30HY CKarbHbIX FPYHTOB.

14.7 Ons obecneyeHns yCTOMYMBOCTU BETOHHBLIX COOPYXEHU Ha HecKarbHbIX
OCHOBaHWsiX, obecneyeHnsi NMPOYHOCTU U AOMYCTUMbIX OCaLOK WM CMeLUeHWU npu
NPOEKTUPOBAHUN COMNPSKEHUSI COOPYXEHWSI C OCHOBaHWEM B HEOGXOAMMBIX CIlyYasix
cnegyeT npegycMaTpuBaTh:

YCTPOWUCTBO BEPXOBOMO W HU30BOrO 3yObEB, YKMOH MOAOLUBbLI COOPYXEHUS B
CTOPOHY BepxHero bbeda;

[ PEHMPOBaHWE MarnonpoHULLIAEMbIX CIIOEB OCHOBaHUS;

MexaHU4eckoe W MHbEKLIMOHHOE YNMOTHEHWE U YKPENIieHue rpyHTOB U Apyrvie
MeponpUsTUs.

14.8 B npoekTax rpyHTOBbIX NIOTUH, BO3BOAUMBIX HA HECKanbHOM OCHOBaHMM, Kak
npaeuvno, criegyeT npegycMmaTpuBaTh CreuuarbHylo MOATOTOBKY OCHOBaHWS Ha
yqacTKax ConpshkeHnst NPOTUBOMILTPALIMOHHBIX 3NIEMEHTOB C OCHOBaHMEM.

Mpy aTOM AomMKHbI ObITb paspaboTaHbl M O0BOCHOBaHbI  MepONpUATUS,
npegoTepallalolLme HeaonycTumble  gedopmaumMn U NOTEPIO  YCTOMYMBOCTM
COOPYXEHWI 1 HeAoMyCTUMbIE (MNbTPALMOHHbBIE PacXoabl.

MoaroToBKY OCHOBaHWIA, Kak NpaBuno, crieqyeT MPOU3BOAUTL B OCYLLEHHOM
(ApeHMpoBaHHOM) KOTIIOBaHe, He [ofyckas pas3ynrioTHEHWUS U pasdubkeHns
BEPXHEro Crosi rpyHTa.

14.9 Tpn NpOEKTMpOBaHUM COMPSXKEHWA MIOTUH M3 TPYHTOBBIX MaTepuarnoB CO
CKarnbHbIM OCHOBaHMEM cregyeT npegycMaTpuBaTb MEpONpUATUS, HanpaBreHHbIe
Ha obecneyeHne YCTOWYMBOCTU  NSIOTWH, YMEHbLUEHWE  HEpPaBHOMEpPHbIX
pedopMaLmii  OCHOBaHWSI W COOPYXEHWsl, NpefoTBpalleHne cyddosnmm  u
HeoMyCTUMOTO CHUXEHWS! MPOYHOCTU FPYHTa OCHOBAHUS NpY €ro pasynioTHEHUN, a
TaKXe BOAOHACHILLEHUN U T 4.

14.10 TNpu NPOEKTUPOBAHUM COMPSHKEHNUS MPOTUBOGMMBTPALMOHHBIX 3N1IEMEHTOB
IPYHTOBbIX MIIOTWH, BO3BOAWMbIX HA CKarbHOM OCHOBaHUM, [OIDKHbI OblTb
npeaycMOTpeHbl: yaaneHue paspyLleHHON cKarbl, pasgenka u 6eToHupoBaHue
pa3BefoYHbIX reoriorMyeckmx U CTPOUTESbHBIX BbIPabOTOK, KPYMHbLIX TPELLWH.
CnepgyeT Takxe npedycMaTpvBaTb Crieaylolme MeponpuaTUs: YCTPOWCTBO
6ETOHHOW NMUTLI, NOKPbLITUE CKarnbl TOPKPETOM, UHBLEKLIMOHHOE YMIOTHEHWE YacTun
OCHOBaHWS, NpureratoLLen K NofoLLIBe BOAOHENPOHULIAEMOTO 3fieMeHTa.

1411 Ha yuacTkax COMpshKeHWs C OCHOBaHMEM 4acTel npodmns MnoTuHbI,
BbINOMHAEMbIX M3 Gonee BOAOMNPOHMLL@EMbIX MaTepuanoB (YNOpHbIX NpuUsMm,
GaHkeToB M T.4.), YeM NpPOTUBOMILTPALMOHHBIE YCTPOWCTBA, YyAaneHve
pa3bopHoii pa3pyLLEHHO (BbIBETPENOW) ckarbl He 06s13aTenbHO.

Mpy NPOEKTUPOBAHUM COOPYXEHUA C COXPaHEHWEM MEpP3IbiX PYHTOB B
OocHOBaHuM (NpuHUMn |) crnepyeT npegycmatpuBaTb B HEOOXOAUMBIX Criydasx
Tenno3awmTHbIN crioi, ybupaemblin HermocpeaCcTBEHHO Nepes yKnaakon matepuana
NPVKOHTaKTHOW 30HbI COOPYXEHNSI.

14.12 My6uvHa 3anoXeHns NOAOLLBbI COOPYXEHUS AOIhKHA OnpeaensTbCst ucxoast
13 HeobxoaumocTn obecnedeHuss TpebyeMon HaAeXHOCTM COOPYXEHWUs Mo
YCTOAYMBOCTK, AONYCTUMBIM CMELLEHVSIM U OcajKaMm, MO Hecyluei CnocobHOCTH,
VNbTPALIMOHHOM NPOYHOCTM OCHOBAHWS.

Mpy aTOM rMyGUHY 3anoXeHWsi MOAOLLBLI COOPYXEHU credyeT MpuUHUMaTb
MWHUMAIIbHO BO3MOXHOW C y4eTOM:

0COBEHHOCTEN COOPYKEHWIA;

TMOPOreornorM4ecKnX, reoriormMyecknx, TonorpacmMyecknx W KIMMaTUyecKmx
YCIOBWIA NIOLLAJKN CTPOUTENBbCTBA;

pasmbIBa PYHTOB B HUXHeM Bbede;

CYAOXOAHbIX YPOBHEN BOAbI 1 Ap.

[insa MenuopaTMBHBIX MAPOTEXHNYECKUX COOPYXEHUIN A0MYyCKaeTCa NPUHMMaTh
rny6uHy 3anoXeHns NxX NOAOLLBbLI HE3aBUCMMO OT FyOWHbLI NPOMeEpP3aHuUs, NpK 3TOM
HeoBX0AMMO YuUuTbIBaTh yKkasaHus 14.7.



14.13 Pa3mepbl, B TOM uucrne rybuHa Bpe3kn BGEeTOHHOro MMapPOTEXHUYECKOTOo
COOPYXeHWs B CKanbHOe OCHOBaHWe, AOIDKHbI ObITb BO BCEX Criy4asix 060CHOBaHbI
B NPOEKTE COOPYXEHUA U yA0BNETBOPSATL Crneayowmm TpeboBaHnam:

YCTONYMBOCTY COOPYXEHUSA Ha COBW,;

MECTHOW NPOYHOCTN OCHOBAaHWS;

HaeXHOCTW NOA3EMHOrO KOHTYpa.

1414 Tlpu nNPOEKTUPOBAHWUM COMPSDKEHWA OETOHHBIX U Xene3obeTOHHbIX
COOPYXEHWI CO CKanbHbIM OCHOBaHWEM crieflyeT npedycMaTpuBaTh:

yAarneHne WHTEHCWMBHO BbIBETPESbIX MPYHTOB (pasbopHOro criosl), MMERLLMX
HU3KME TMPOYHOCTHble U AedopMauuoHHble — XapakTepucTvkm u  criabo
noafaloLyXCSt OMOHOINMYMBAHUIO W3-3a HanMMYMs [MHUCTOrO 3anorHuTens B
TpeLwwHax;

AN OCHOBaHWA, WMEIOWMX KpynHble HapylueHns u obnactu  rmybokoro
n3bMpaTenbLHOrO BLIBETPUBAHWSA, - yAaneHue rpyHta, o6bem KoToporo criegyeT
npvHUMaTb Ha OCHOBE PEe3ynbTaToOB PaCYETOB HAMPSXEHHOrO COCTOSHWA U
YCTOWYMBOCTN COOPYXKEHMS.

3akpenrneHue v yNioTHeHME FPYHTOB OCHOBaHUM

14.15 AN noBbILLEHUs HECYLLEe CNMOCOBHOCT OCHOBaHWN, YMEHbLLEHUS 0CafoK U
CMeLLEeHNN, a TaKkxe aons obecneyeHus Tpebyemoii NPOEKTOM
BOAOHEMNPOHULIAEMOCT 1 MMBTPALMOHHON  MPOYHOCTU  [PYHTOB  crieayeT
npegycMaTpuBaTh, B HEOBXOAUMBIX Criydasix, 3akpensieHue 1 ynroTHEHNE IPYHTOB.

Ons aTtoro MoryT OblTb MCMOMb30BaHbl LEMEHTAUMS, XUMUYECKMe MeTonbl
3aKpenreHusi, 3aMopaxvBaHve rPYHTOB, MexaHu4eckoe YNroTHEHVE,
[OpeHnpoBaHne MaccyBa, YCTPOUCTBO HabMBHbIX CBal U T.4.

1416 HeobxooumocTb B TaKMX MeEpPONpUSITUSIX, Kak MpaBumo, [OoSpkHa
00yCrnoBNMBaTLCA HanMYMEM B OCHOBAHUM HEDMNAronpUATHBLIX rEONOTMYECKUX U
rMAPOreonorMyeckux yCrnoBuin B YaCTHOCTY:

3areraHusi B OCHOBaHWWU FPYHTOB C MOHWXEHHON MPOYHOCTLIO U MOBbILIEHHOW
AedopMUpyeMoCTbio;

KPYMHBIX CTPYKTYPHO-TEKTOHUYECKUX HAPYLIEHWA CRSIOWHOCTM  CKarbHOro
OCHOBaHUs;

HEOZHOPOAHOCTM MacCuBa OCHOBaHWS, BbIpaXKaloWENCs B  3HAYUTENbHOM
VN3MEHYMBOCTN MEXaHUYECKUX CBOWCTB IPYHTOB B Pa3NNYHbIX €ro 30HaX;

3arneraHMeM B OCHOBaHMM CWUIbHO BOZOMPOHML@EMbIX W CYhdPO3MOHHbBIX
TPYHTOB;

3KOMOrMYeCKMMI TpeGOBaHUAMMU MO 3aLLMTE OKPYKatoLLEe cpeapbi.

14.17 Tpy NPOEKTUPOBAHWUMN CONPSHKEHNS BETOHHBLIX MOAMNOPHBLIX COOPYXEHUA CO
CKanbHbIM OCHOBaHMeM nNpu HeobXoAMMOCTM creayeT  npedycmaTpusaTb
3aKpenneHne rpyHToB B 06MacTy, NPUMbIKAIOLLEN K HA30BOW rpaHn COOPYXeHWs, a
TaKxXe 3aKpernreHve 1 ynroTHeHWe BbIXOAOB B Mpefenax KOHTypa COOpYXeHus u
OCHOBaHWS1 KPYMHbIX TPELLWH, TEKTOHUYECKMX 30H W APYrX PaspblBHBIX HapyLUEHWI
M MpocrioeB ocrnabrneHHbIX T[PYHTOB. PekomeHAyeTcsi, Kak MNpaBumio, Takxe
yKpenmneHne KOHTakTa GETOHHOro COOpYXeHUS CO CKarbHbIM OCHOBaHMEM.
CnrowHoe ycureHne 0CHOBaHWst A0MKHO BbITb 060CHOBaHO.

14.18 Mpu NpoekT1poBaHUN MOAMOPHBLIX coopyxeHui | n Il knaccoB onpegenexHve
cnoco6a 1 06bemoB paboT MO YKPENneHni0 OCHOBAHUA AOMKHO 06OCHOBLIBATLCA
pacyeTamu, a ans coopyxeHwhn | kmacca npu  HeobxogMmocTM U
aKCcnepuMeHTanbHbIMU nccneaoBaHnAMU HanpshkeHHO-AeopMMPOBaHHOTO
COCTOSIHUSI COOPYXEHVUS W OCHOBaHWSA. [Ns COOPYKEHWI, NPOEKTUpYyeMbIX Ha
OCHOBaHWM, CIIOXEHHOM Mep3MbiMU PyHTaMK, PEKOMEHAYeTCSi BbINOSHeHue
OMbITHBIX 3KCMEPUMEHTarnbHbIX UCCenoBaHwn n ana coopyxernn Il v lil knaccos.

Onsa coopyxenun lll n IV knaccoB Ha Bcex CTaausix NPOEKTUPOBaHWSA, a Takxe
ana coopyxeHuid | n Il knaccoB Ha cTaguu 060CHOBaHUS MHBECTULMIA Cnocobbl v
o6bembl paboT MO yKpenneHulo OCHOBaHWSA AOMycKaeTCs YCTaHaBnMBaTb Mo
aHaroram.

MpunoxeHune A (pekomeHagyemoe).
Knaccucdukauma maccuBoB rpyHTOB

MpunoxeHve A
(pekomeHayemoe)

Tabnmua A.1 - Knaccudmkaumsi no TpeLWHOBATOCTU CKanbHbIX MacCUBOB



CrteneHb Mogynb || MokasaTens || KoaddmumeHT | O6bem OtHocu- || OTHock- || LnpuHa Pa3wvep
TPeLLMHOBATOCTH TpeLmHo- || kayecTBa TPELLMHHOW nopoaHbIX || TenbHasa || TenbHast || packpbiTvs | pebpa
BaTOCTU || nopoabl NycTOTHOCTH || 6rokoB, || Aedopmu- || CKOPOCTb || TPELLWH, 6noka,
M RQD,% K\ % M3 pyemMocTb || ynpyrux || Mm MM
Ei B, % BOMH
Uyl UpE
, /0
OyeHb <1,5 >90 <0,1 Tbicaun >70 >60 Metee Bornee
cnaboTpeLmHoBaTble 0,5 1,5
Cnab6otpeumHosateie || 1,5-5 75-90 0,1-0,5 CoTHM 50-70 60-30 0,5-1 0,5-1,5
CpegHeTpeuwmHoBathble || 5-10 50-75 0,5-2,0 Decatkn || 25-50 30-10 1-5 0,3-0,5
CunbHoTpewwHoBaTbie || 10-30 25-50 2,0-5,0 EavHnubl || 10-25 10-3 5-10 0,1-0,3
QOueHb >30 0-25 >5 LOonmn 3-10 <3 Bonee 10 || MeHee
CUMbHOTPELLWHOBATbIE eavHnL 0,1

Af

CKBaXWuHe;

YcrnoBHble 0603HauYeHus1, NpuHaTbIe B Tabrmue A.1:

E, UpE - TO e, B NOPOAHOM Grioke (OTAenbHOCTH).

K - OTHOLLIEHWE CyMMapHOW NMIoLaay TPELWMH K NIoLLazamn nopogbl;

j -4ncno TpewwmH Ha 1 M nMHUK Nn3MepeHna HopmarnbHoO rMaBHOWM UK MMaBHbIM CUCTEMaM TPeLWuH;

XapakTepnusoBaTbCA HECKONTbKUMUN 3HAYEHUAMU MJ', OTHOCAWMMUCA K Pa3fnnUYHbIM rMaBHbIM CUCTEMAM TPELLMH.

RQD - oTHoLLeHVe 0bLLel AnuHbI COXpaHHbIX KYCKOB KepHa AnvHoii 6onee 10 cM K AnvHe nNpoBypeHHoro vHTepBana B

Mpumeyanve - CrnaboTpelmHoBaTble U OYeHb CUMbHOTPELLMHOBATbIE MAacCWBbI PEKOMEHAYETCSl XapakTepu3oBaTb

OQHMM 3Ha4yeHnem M', OoTHOCAWMMCA K ToGoi cucTeme TPEeLWWH. CpeﬂHe- N CUInbHOTpelmHoBaTble MacCuBbl MOryT

Tabnmua A.2 - Knaccudmkaums ckarnbHbIX MacCUMBOB MO BOAOMPOHNULLAEMOCTH

CrteneHb KoadbdmuneHt YpaensHoe

BOAONPOHNLIAEMOCTHN unbTpaumm &, M/cyT |BOAONOrnoweHune ¢,
/MUH

MpakTnyeckn <0,005 <0,01

BOJOHENpPOHULLaeMble

CnaboBofonpoHuL aemble 0,005-0,3 0,01-0,1

BoponpoHuuaembie 0-3 0,1-1

CwunbHOBOAONPOHULaEMblEe 3-30 1-10

OyeHb >30 >10

CUNbHOBOAOMNPOHULLAEMbIE

Tabnmua A.3 - Knaccudmkaumsi ckanbHbIX FPYHTOB Mo AeopMmpyemMocTu




CreneHb aedopmmpyemocTu Moaynb Aedopmauum maccusa &,

MMa

OuyeHb cnabogedopmmpyemMble >20000

Cnabogedopmupyembie 10000-20000
CpenHepedopmupyemble 5000-10000
CwunbHopedopmmpyemble 2000-5000
OyeHb cunbHoaedopMUpyemble <2000

Tabrnmua A4 - Knaccudmkaums ckarnbHbIX MacCUBOB MO CTEMNEHN BbIBETPENOCTU

CTteneHb KoadbdpmuneHt KoaddpmuueHt PackpbiTve
BbIBETPENocTH BbIBETPENOCTU || TPELUMHHOW TpewnH A,

¥ nyctoTHocTuM || o

W
Eon, %

CunbHOBbIBETPENbIE <0,8 >3 >5
BeiBeTpensie 0,8-0,9 3-1 1-5
CnaboBbiBeTpernbie 0,9-1,0 1-0,5 0,5-1
HeBbiBeTpernbie 1,0 <0,5 0,1-0,5

K, - OTHOLWeEHWe NMOTHOCTW BbiBETperoro obpasua rpyHTa K MAOTHOCTU
HEeBbIBETPeroro obpasLa Toro e rpyHTa.

Mpumevanus

1 CTeneHb BbIBETPENOCTU CKamnbHOMO rPyHTa, XapakTepusyemasi Tabrmueit
A4, TecHo CBfi3aHa C pasrpy3koi ckanbHoro MaccuBsa. Mo cTeneHu passuUTUs
3TUX SIBMEHUA CKanbHble MaccuBbl MO Mepe WX 3arnybrieHus oT LHEBHOM
NMOBEPXHOCTU PEKOMEHAYETCA pa3fensTh Ha YeTbipe 30Hbl (UrM MOA30HbI),
KOTOpble KpOMe yka3aHHbIX B Tabrmue A.4 nokasaTerei XxapakTepusyTcs Takke
crefyoLumm:

2 3oHa A CUNMbHOMO BbLIBETPMBAHUS (3IOBUMPOBAHKS) OBbIYHO CriokeHa
MaronpoYHbIMA  MOPOAHBIMU  GrOKaMU  CYLLECTBEHHO MU3MEHEHHOTO  XUMUKO-
MUHepanbHOro cocTaBa M UMeeT Gornbluee YUCIO Pa3HOOPUEHTUPOBAHHBIX
TPELWH, KaK MpaBumo, 3arofHEHHbIX PbIXIbIMU MPOAYKTaMW BbIBETPUBAHUS
MaTepUHCKOW NOPOAbI UNK NMPUBHECEHHBIM MESTKO3EMOM.

3 3oHa B cpepHelt cTeneHu pasrpy3km U BbIBETPUBAHWS MMEET 3aMETHO
M3MEHEHHYI0 OKPaCcKy, HO Marlou3MEHeHHbIN MUHEPanbHbBIA U XUMUYECKUIA COCTaB
NOpPOAHbLIX GMOKOB, YYalleHHbIE U PacLUMpPEHHbIE TPELLMHbI C 3anofHUTENEM U3
Mesiko3eMa Y MECTHOE UHTEHCUBHOE 13bupaTenbHoe BbiBETpUBaHME.

4 3oHa B crnaboii pa3srpy3ku 1 BbIBETPUBAHUS XapaKTepuayeTCsi HECKOMNbKO
60mMbLWLMM, YEM B HEU3MEHEHHOM MaccvBe, KONMMYEeCTBOM TPEeLWH U Hanmuvem
BAOSb HEKOTOPbIX TPELLWH crnaboro n3brpaTensHOro BbIBETPUBAHHUS.

5 3oHa [ He 3aTpoHyTa pa3rpy3kol 1 BbIBETPUBAHUEM.




Knaccudmkaums ckanbHbIX MacCMBOB MO XapaKTe py CrloXeHus

Mo xapakTepy crioxeHusi Lienecoobpas3Ho BbIAENATb Creaylolme KaTeropum
MacCUBOB:

MaccuBHble KpynHODoYHble (Cnabo pacyfieHeHHble, MMoXo nopAatoLmecs
n36upaTenbHOMY BbIBETPUBAHMIO);

6rnoyHble  (C  YETKO BbIP@XEHHbIM  pacyfieHeHMeM Ha  OTAENbHOCTU,
OrpaHUYEHHbIE NMOBEPXHOCTSMM OCNabneHusi, BbIBETPUBAOTCS MPEUMYLLECTBEHHO
n3buparenbHo);

cnouctele  (C  npeobriajalolent  cUCTeMoW  TPELWMH,  HepaBHOMEPHO
n3bupaTenbHO BbIBETPUBAIOLLMECS);

nnuTyaTble (CUNMbHO pacuyreHeHHble, NErko nogaarwmecs HepaBHOMEPHOMY
n3buparensHOMY BbIBETPUBaHULO).

Knaccudmkaums ckanbHbIX MacCMBOB MO CTeNeHU OQHOPOAHOCTU

Mo cTeneHn ogHOPOAHOCTU PeKOMeHOYeTCsl BbiAENATb Creaytolme KaTeropum
MacCUBOB:

ofHopoaHble  (KBa3WOAHOPOAHbIE),  CIIOXKEHHblE OAHUM  TWUMOM  MOPOA,
VN3MEHEHMEe 3HaYEeHW XapaKTePUCTUK KOTOPOTO MO KaxaoMy KraccudukaLMoHHOMY
Npu3HaKy He BbIXOAUT 3a MNpefenbl, COOTBETCTBYIOLME OAHOW KaTeropuu (T.e.
yKasaHHble B OHOWN CTpoke B Tabnmuax A.1-A.4);

HEOLHOPOAHbBIE, CIIOXEHHbIE HECKOMBKMMMW Pa3nMyHbIMKA TUNaMU MOPOA, WUIn
cogepxalpme OoTAerbHble 30Hbl, 3HAYEHUA XapakTEepPUCTUK KOTOPbIX MO BCEM WM
HEKOTOPbIM  KINacCUGMKaLMOHHBIM  MpU3HaKaMm  BapbupylTCcs B Npeaenax,
COOTBETCTBYIOLLWX ABYM KaTeropusim;

OY€eHb HEOAHOPOAHbBIE, CIOXEHHbIE HECKOMbKMMM PasfiMiHbIMU TUNamm nopog 1
cogepxalme oTAerbHble 30Hbl, 3HAYEHUS XapaKTEPUCTMK B KOTOPbIX MO BCEM WS
no 6onbWWHCTBY NPU3HAKOB BapbWpPYHOTCA B Npeaernax, COOTBETCTBYHOLWX TPem
VI Jaxke BCEM YETbIPEM KaTeropusim.

Tabnmua A5 - Knaccudmkanms no nbANCTOCTU IPYHTOB

PasHoBUAHOCTL rpyHTa NbAnCTOCTb TPyHTa 3@ CYET BUAUMBIX NeAsHbIX
BKIIOYEHWIA i, %
CKarlbHOro rpyHTa HecKarbHOro rpyHTa

QOyeHb cnabonbancTbIn <0,1 <3

CnabonbancTbii 01< i <05 3¢ i <20

NbancTbin O,SSI'J.- <1 20iI'J- <40

CunbHONbAUCTbIN 1< I'J- <5 40< I'J- <60

QueHb cunbHoNMbAMUCTLIN || >5 >60

Knaccudpukaumss Mep3nbiXx HecKaNnbHbIX TPYHTOB MO  CTeneHu
LeMeHTauum ux nbaom

PekomeHayeTcs BblAensTb CriedytoLme KaTeropum MepasbiX rpyHTOB:

TBEPAOMEpP3Sble  PYHTbI -  MPOYHO  CLEMEHTUPOBaHHbIE  JbAOM,
XapaKTepU3yLMECS OTHOCUTENbHO XPYMKUM  paspylleHMeM U TemnepaTypou,
yKkasaHHou B Tabnumue A.6;

nracTUYHOMEp3rble [PyHTbl - CLEMEHTVMpOBaHHble IbAOM, obnapatouwe
BSI3KMMW CBOMNCTBaMM 1 TEMNepaTypoi, ykasaHHon B Tabnuue A.6;
CbiMy4yemepanble  fPYHTbl -  KPYNHOOGMOMOYHbIE U MecYaHble, He

CLeMeHTMpoBaHHbIE NbAOM BClieaAcTBMe Marion UX BIaXHOCTU.

Tabrvua A.6



Bupa rpyHTOB Pa3HoBUAHOCTbL rpyHTa

TBEpAOMEP3bIVi NpY || NNIACTUMHOMEP3IbIN || ChiNy4YeMep3rbii

o npu £, °C npn £ <0, °C

$¢e7,°C s P
CkarbHble " T 20 - -
ronyckarbHble
KpynHoo6omo4Hble T -0 - -
Mecku rpagenmcTbie, T —04 By 3 5, €015
KpynHble U cpefHen
KpYnHOCTH
Meckn  wmerkne n

T .. 7 H3
nblnesaTble £ <03 ¢ e npu

5 20,8
muHucTble || Cynech T (-06
CyrmvHok || T I -
¢ <10 i<t
muHa

T ¢-15

3aTo BaHHbI -
pebo i =070+ T p || 7 <e <™

Topd - £<0 -
Mpumevanve -¢T - TewnepaTypa rpaHMUbl TBEPAOMEP3NONO  COCTOSHMS

MUHeparbHbIX FPYHTOB: le - TO e, Ans 3aTopdoBaHHbIX rPYHTOB; ; F3 - Temnepatypa

Havarna 3amep3aHusi; J, - OTHOCUTENIbHOe CofepXaHne OpraHnYecKoro BELLECTBa; &y
- KO3(PPMLMEHT BOAOHACHILLEHMSI.

MpunoxeHune b (pekomeHayemoe)
OnpepeneHve napaMmeTpoOB BHYTPEHHEro
TpeHus, koaddumumeHTa hpUnbTPaLLMOHHOMN
KoHconuaauuum u KkoadpdpunumeHTa Ha4yanbHOro
NOpPOBOro AaBfieHUSA METOAOM TPEXOCHOro
cXKaTtus, AaBneHus npegynnoTHEHUA MeToA0oM
KOMMPECCUOHHOro CXaTtus ...

Mpunoxenve b
(pekomeHayemoe)

OnpegeneHve napamMeTpoB BHYTPEHHero TpeHus (tZe', <'), KoadpuuueHTa
(PMNBTPaLMOHHON  KOHCONMMAauMn ©, 1 KOddpMLMEHTa HayYanbHOro MOpPOBOrO

faBnenus £, MeTOAOM TPEXOCHOTO CXaTusl, [aBreHus npenynnoTHEHUs &,
MeTOAO0M KOMNPECCUOHHOTO CXaThs 1 KoadduumeHTa nepeynnotHenuns OCR

B paHHOM npunoxeHun AaHbl yTOYHeHWs psiga nonoxeHun FTOCT 12248 wu
OCT 20522, HanpaBneHHble Ha MOBbIWEHWE TOYHOCTM W OOCTOBEPHOCTU
onpeaeneHns NapameTpoB TPEHWSI TPYHTOB B 3GPEKTUBHBIX HAMPSHKEHUSIX, @ TaKxke
Ha yCTaHOBMEHWE peKOMeHAyeMblX MeTOAOB OnpefeneHns napaMmeTpos,
yKasaHHbIX B Ha3BaHWUW NMPUIOXEHWS.

OnpegeneHne napaMeTpoB  BHyTpeHHero TpeHus (tze', <¢'),
Koad chuumeHTa KOHCoNMAaaumMm <, U KoacduumMeHTa Ha4anbLHOro NOPoOBOro

naeneHus £, MeTogoM TPeXOCHOro CKatus
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B.1 MoarotoBka o6pasLa rpyHTa K UChbITaHWo

B.1.1 Ans npuBeaeHns obpasua rpyHTa B COCTOsIHWE, COOTBETCTBYIOLLEE YCIIOBUAM
€ro MPUPOAHOro 3aneraHnst No BenMvuHe 3PEKTUBHBIX HaMPSHKEHWIA B CKeneTe
rPyHTa U BEMUYMHE MOPOBOrO [aBMIEHUS!, BbIMNOSHAETCS KOMMMIEKC MEPONPUSTUNA,
MMEHYEMbIIA 3TANOM PEKOHCONMAALNM.

B.1.2 3tany pekoHconuaauwm obpasla rpyHTa OIpkeH MpefLlecTBoBaTb pacyeT
HanpshkeHU, [enCTBOBaBLLUMX Ha 06paseL, B YCIIOBUSIX ECTECTBEHHOIO 3areraHus:

MOSTHOTO BEPTUKANLHOTO HaNPsXeHWst @10 W NOMHOTO ropU3OHTarbHOMo 730 . 34ech
1 Aanee nHaekc "0" o3HavaeT, YTO 3Ha4YeHWe napameTpa OTHOCUTCH K YCIOBUAM
€CTEeCTBEHHOro 3areraHusi.

MakcmMarnbHble 3HauYeHUs! MOMHbIX HaMPsHKeHW CrieflyeT HadHadaTb C yY4eToM
BO3MOXHOCTE 00OpyAoBaHMA: OOMNYCTUMOrO [aBneHus B kamepe npuGopa u
MaKCcVManbHOro ycunvMst Mpecca, CO3[aloLEero oceBoe HanpsbkeHue. [Mpu
OnpeaeneHnn nokasaTteneit MeXaHWYEeCKUX CBOWCTB TPYHTOB  HamnpshkeHHoe

COCTOSIHUE OLleHMBaeTCA B 9(HheKTUBHBIX HaMPsHXKEHUsSX 7135, onpeaensieMbx no
dopmyne

o153 = (013 ~1), (B.1)

TAe u - NOPOBOE AaBreHne, 713 - MOMHbIE HAMNPSHKEHUS.
MpuponHoe MopoBoe AaBreHVWe B WCCIIEQYEMOM Crioe TPYHTOBOrO MaccvBa
(ocHoBaHUs) paccumnTbiBaeTCs no dopmyre

g TOuETy, (6.2)

rae g - NOpPoOBOE [AaBrieHne B MaccuBe Ha OTMeTKe oTbopa MoHonuTa, Kla;
£ - MMOTHOCTL MOPOBOIA BOAbI, T/M3 ;
£ - YCKOpEHMe CUrbl TSHKecTu, M/c2;

z,, - rmybuHa 3aneraHus obpasua rpyHTa OT MOSIOKEHUS! YPOBHS TPYHTOBbLIX
BOf, M.

MpupogHoe adxpeKkTVBHOE BepTMKanbHOE HanpskeHwe paccyuTbiBaeTCcs Mo
copmyne

oip=0g(z-2,) +i(p-0u)E 2y, (6.3)

rae £ - NroTHOCTb rpyHTa, T/M3 ;

71,0 - 3dpeKTMBHOE BepTVKarnbHoe HanpshkeHue, Kla;

z - ry6uHa 3aneraHvst o6pasua rpyHTa oT NOBEpPXHOCTY rPyHTa, M.

Mpn otBope 06pa3sLoB M3 rPYHTOBOTO MAaccuBa, PACMOSIOKEHHOTO Ha AHe
PEYHON UNM MOPCKOI aKBaTOpMK, K MOPOBOMY AaBIIeHUI0 Heobxoaumo Ao6aBnsATh
[aBneHve BoAbl (OaBneHue ctonba BoAbl) HAa YpPOBHE MOBEPXHOCTU MPyHTa, a

rPYHTOBbIA MAcCMB CHUTaTb MOSIHOCTHI0 BOAOHACHILLEHHBIM (24 = Z ).
Mpn ucnbiTaHuax obpasyoB rpyHTa € Gonbwmx rmybuH ponyckaeTcst

orpaHM4YMBaTh pacyeTHoe nopoBoe [AasrieHue iy 3HadveHvem 300 kla, npwm
KOTOPOM, Kak npaBuro, obecneuynBaeTcsi MNpakTUY4ECKU MOIHOe pacTBOpEHue
razoo6pa3Hoi COCTaBMAOLLEN.

OdheKTUBHOE TOPU3OHTAmNbHOE HampsikeHWe B YCMOBUAX €CTECTBEHHOro

3arieraHus ©3 ONpeAenseTcs hopmMyrow

oa0 =kpoyp, (54)

rae kg - koadhdmumneHT 6OKOBOro AaBreHus (MpuHumaetcs no Tabnmue 6.1).

Tabnmua b.1



FpyHT 3HaueHune &

MNecok 0,35-0,55
Cynecb 0,40-0,55
CyrmvHok 0,50-0,60
muHa:

npu {; £0,25, 0,33-0,60

npn 0,251, < 1,0° 0,60-0,82

MprmeyaHus

1 BbluncrieHre NOpoBOro AABNEHNS 4y , 3dPEKTUBHBLIX BEPTUKANBHOTO 710 U

FOPU3OHTAmNbLHOrO 73y HaMNpshKeHU B MaccuBe MOXET MPOU3BOAUTLCS C YHETOM
HanMuus B OCHOBaHWM OTHOCUTENBHOTO BOAOYMOPA (CMOEB IMUHUCTBIX MPYHTOB C
HU3KUMU  3HaYeHusMM  koadpdmumeHTa  dmnbTpauum). B aTom  crniydae
3dheKTUBHbIE BEPTUKalbHbIE HANPSHKEHUS MO KPOBIe BOAONPOHULLAEMOTO CIIOos,
nexallero Hwke BOAOYNopa, PaBHbl MOMHbIM HAMPSKEHWSIM  Ha  MNOAOLLBE
nepeKpbIBaloLLIEro ero BOA0YMNOPHOrO CIIoS.

2 [ns vnoB n TeKy4ennacTU4HbIX MUHUCTbIX TPYHTOB MOXHO MPUHATb "E:U =
1,0.

3 B cywecTBeHHO nepeynnoTHEHHbIX rpyHTax (npu JCR »4) cnepyet

npuHuMaTh 4y 2 1,0.

* CoOoTBETCTBYET opurvHarny. - MpumeyaHue narotosutens 6a3bl AaHHbIX.
B.2 9tan pekoHconvaauum obpasua BbINOMHAETCS crieayrouym obpasom.

B.2.1 Tpw npoBedeHUM UCMbITAHWMA B CUCTEMe MPOTUBOAABMEHUsI creayeT
1cnonb3oBaTh AeasapupoBaHHyto Body. Mpu ycTaHoBke obpasua B kamepy npubopa
crneqyeT UCKMIoYUTL 3allemneHve Bo3dyxa B KOHTakTax noBepxHocTu obpasua c
anacTU4HOM OOOMOYKOM M C BEPXHUM WM HWKHUM LWTamnamu. [Ona atoro go
ycTaHoBKM obpasua crnefyet cuctemy Tpybok, NoABOAsLWMX BOAY K LiTaMnam, u
OTBEPCTUS B LUTaMmnax 3anofHUTb [easpupoBaHHOW BOAOW [0 MNOSIBNEHUS ee Ha
NMOBEPXHOCTU LUTAMMOB W BbITECHEHWS My3blpbKOB Bo3ayxa. [ns WCKIoYeHust
3aLlemMrieHns Bozayxa mexay obpa3uom 1 aracTUYHoM 060roYKkon pekomeHayeTcst:

a) MpU UCMbITaHUSX HEPA3MOKALWMX W HeHabyxarwwmx TrPyHTOB MNOMECTUTb
obpaseL B KOHTENHEpP C AeaspupoBaHHON BOAOMN Ha 1-2 MUH;

6) npu ucnbiTaHnsAx obpasuoB cnabbix unyM Habyxalowmx rpyHToB obsizaTensHo
NoMeCTUTb B KOHTENHEp C [eadpupOBaHHON BOAOWN PE3NHOBYD 0B6OMouKy
HernocpeaCTBEHHO Nepes ee yCTaHOBKOM Ha obpaseLl;

B) NpW UCMbITAHUAX FPYHTOB B NMpubopax co BCTPOEHHOWN 3nacTUYHOM 06omnoukon
obecneynTb 3anornHeHne 3asopa Mexay rpyHTOM v 0BOMoYKoNn AeaspupoBaHHOM
BOLOWN.

B5.2.2 Mo 3aBeplieHWn ycTaHOBKM oOpasua, YCTaHOBKM W 3anofHEHWs Kamepbl
npubopa, yCTaHOBKM 1 MOAKIIOYEHNS U3MEPUTENbHBIX CUCTEM, ApeHax 13 obpasua
nepekpbIBAaETCS M NPOM3BOAWUTCS MOBbILIEHWE CPELHEro AaBfeHUss B Kamepe

npubopa o [0 3HayYeHnst T3y, paccyuTaHHoro cornacHo b.1.2, no dopmyne (B.4).
MoBbIleHe [aBneHust B kamepe npubopa o MPOW3BOAWUTCA CTYNeHsaMU

Aoy = Aogs. BermunHa cTyneHeil, Kak npasumio, He JomkHa npesocxoauts 20-50
kMa (ans rpyHTOB TBEPAOW KOHCUCTEHLMM Npy 0BOCHOBaHUM BEMWYUHA CTyMEHemn
MoxeT ObiTb yBermueHa go 100-200 klMa). Bbioepxka Ha Kaxgow CTymneHu
HarpyxeHuss coctaBnseT He MeHee 15 MuH. OOHOBPEMEHHO MpoW3BOAUTCS
n3mepeHue MopoBOro faBneHust B obpasue i . Ha kaxagon CTyneHn HarpykeHus
onpegensieTca  3HayeHWe napametpa £ = fw iAo,  rge Awo - npupalleHve

AaBleHna B HOpOBOVI BOAE Npu yBenn4eHun cpeaHero gaBreHna Ha CTyrneHb ate



B5.23 lo [oCTWKeHUM MOMHLIMK HANPSXKEHWMAMMU T1 = 03 3HAYEHUN T3 B
3aBMCYMOCTM OT BEMYMHbI  BO3HWKAMOLIETO MOPOBOTO  AABMEHWUs  AOSMKHbI
Npon3BOANUTLCS AENCTBUS, ykadaHHble B 5.2.3-5.2.6.

Ecnm nocne OOCTWKEHWSI MOMHBIMKA HAMPSXKEHWAMWU 01 = 03 3HAYEHUN T3
NnopoBOe AaBrieHne MpakTUYecku oTcyTcTByeT u 0 (3Ha4yeHVe napameTpa B Ha
nocriegHerr ctynedn <0,3), TO onpegensieTcs OTHOLIeHWe Ko3dpuLmeHTa
BOJOHACLILLEHNSI TPYHTA S, K pacyeTHOMY 3HaueHuto S . Ecrn oTHoLueHue
Sy /8, p 20,95, To aTan PEeKOHCONMAALIUN CHUTAETCS 3aBEPLUEHHBIM.

Ecnud /5, ;<095 pekoHcomMaauusi MpofoOMKaeTcs No  MeTofy
npoTuBoAaBneHns. CuctemMa NPOTUBOAABMEHNS! OTKPLIBAETCS U MNPOM3BOAMUTCS
OQHOBPEMEHHOE YBENMYEHNE MOSHBIX HANPSPKEHUIA 01 = 03 1 NMOPOBOMO AABNEHMS
B obpasue (NpvHyauTENbHO) Ha BeNMMYMHY CTyneHun Ao = fw . MpoussoguTcst

M3MEpPEHME AABIIEHUS MOPOBOM XWAKOCTM Ha NPOTHBOMOIIOXKHOM TopLe obpa3sua '
. BenuuuHbl o ¥ 1 nopaepivBaloTCs MOCTOSIHHLIMK A0 TEX MOp, Moka PasHoCTb

1'-1+ He ymeHbluaetca A0 5% oT fu: . Ecnv usmepeHue nopoBoro AaBreHvst Ha
NPOTUBOMONOXHOM TopLe o6pa3sua HEBO3MOXHO, TO BbIAEPXKA BO BpPEMEHU
onpegensieTcsi cTabunusauneil YpoBHSI XMOKOCTU B CUCTEME MPOTUBOLABIEHUS
(vnm oTCyTCTBMEM MOTOKA XMAKOCTU B 06pasel rpyHTa). MNpoueaypa cTyneH4yaToro
MOBLILLEHUS1 MOMHOMO [aBfeHVs B kamepe npuGopa M MOPOBOrO [AaBreHus

npogomkaeTcAa OO0 OOCTUXKEHUA NOpPOBbIM AaBlieHMEeM BEIMMYUHBI iy B YCIOBUAX

€CTECTBEHHOro 3areraHusi. BenuuvHa ctyneHen fu = Ao B 3TOW npouenype He
porkHa npeBblwate 50 klMa. Ha aTom 3Ttan pekoHcommMpgauuu cuyutaeTcst
3aKOHYEHHbIM.

B.2.4 Ecrm nocrne AOCTMXEHUS MOMHBLIMU HaNPSHKEHUAMMU 01 = O3, 3HAYEHUR T3

B o6pasLie rpyHTa BO3HMKIO nopoeoe Aasrexve 0 < < 1y 1 3HaYeHue napameTpa
F Ha nocrnefHen CTyneHn HarpyxeHus npesbilaeT 3HaveHve 0,3, To NnpoaomkaeTcs

CTyneH4yaToe NnoBbllLeHne cpefHero nosiHoro HanpsXeHua 0(01 = 03) B yCnoBuax
3aKprTOIZ cucTeMbl C 0Gsi3aTeNbHbIM n3MepeHnemMm nopoBOro pAaBleHus .

MoBbILLEHME MOMHbLIX HAMPSHKEHWIA &'y = T3 MPOM3BOAWUTCS 4O TEX Mop, noka fmbo:
a) ahpeKTUBHbIE HarpshkeHus B oBpasue o = 03 = (03 — &) He CTaHyT paBHbIMU

3hPeKTUBHOMY TOPU3OHTANLHOMY HarpsBKEHWIO B OCHOBaHUM F30 W Mpu 3TOM
nopoBoe [aBneHne B obpasle u He NpeB30MAET pacyeTHOro 3HaueHus iq; 6)

nopoBoe  fOaBfieHue .  LOCTUTHET PaCcyYeTHOr0 3HayeHus &g (MpU  9TOM

3(PPEeKTMBHbIE HANPSXEHU Ty = d3 He MPEeB30NAYT PacHETHOro 3Ha4YeHus 73 ).

BermunHa cTyneHei £oq = Ao He pormkHa npeBocxoauTb 50 klMa (ans rpyHToB
TBEPAOW KOHCUCTEHLIMM BEMWUUMHA CTYNEHel HarpyxeHust MoxeT GblTb yBermyeHa
no 100-200 «klMa), BblaepXKa Ha KakOoW CTYMEHW NPUpALLEHUst HanpsKeHWi
cocTaBnseT He MeHee 15 MUH.

B.2.5 B cnyyae, ecrm npu onepauusix no b.2.4 okasanocb 0'1 = 0'3 = 0'3,0, u <y,
TO B CUCTEMe NPOTUBOAABNEHNSI CO3[aeTCs AABNEHNE i U [pPEHaX OTKpbIBaeTCs,
[anbHelwas pekoHConMaaumns BbIMOSHAETCH MO MeTody MPOTMBOLABIIEHUs!, Kak
onucaHo B b.2.3 [0 3aBepLUeHWsi 3Tana pekoHconuaaumm (0'1 . 0'3 = 0'3,0; i =up;
g1 =03 =d3q THp).

B cnyyae ecrv npu onepauumsax no b.2.4 okasanocb @ =tig, 0'1 4 0'3 < 0'3,0, TO B
cuUCTEME MPOTVMBOAABIIEHUSI CO34AETCA [aBrieHue iy U OPeHaX OTKpbIBaeTcs.

npOVISBO,ElVITCﬂ CTyneH4yaToe YyBennm4eHne nosHbiX Hal'lpﬂ)KeHI/Iﬁ 00 3HaveHun

oy =03 = g3 tug. BennunHa cTyneHen Aoy = Agy He forkHa npeBocxoauTb 50
klMa. Bbligepxka BO BpeMeHW Ha Kaxgow CTyneHn onpegensieTcsl no ctabunmsaumm
pedopmMaumii B obpasue (MOXeT KOHTPONMpoBaTbCsl MO CTabumMsauuy ypoBHSI
(noToka) XMaKOCTW B CUCTEME NPOTUBOAABMNEHWS).

B.26 Tlpu npoBedeHUM UCMBITAHWA  OXNA@XOEHHbIX [PYHTOB  Mpouecc

pekoHconmaauum no aceKTUBHBIM HaNpPsKEHUSIM 1 NOPOBOMY [aBIEHWIO [OMMKEH

COMPOBOXAATbCA TEPMOCTaTUPOBaHNEM NPU 3a[jaHHOM 3Ha4YeHWUM TeMnepaTypbl.
KoHconupupoBaHHO-He Ape HUPOBaHHbIE UCNbITAaHUA

B.3 KoHconuavpoBaHHO-HeApeHVPOBaHHbIe UCMbITaHUS CryxaT ANS onpeaeneHuns:
3)hEeKTUBHOTO Yria BHYTPEHHErO TPeHUst &' ;
3chheKTUBHOIO cuenneHns ¢';
KoadpuLMeHTa rrbTPaLMOHHON KOHCONMAALUN <, ;

KO3(hMLLMEHTa HaYarbHOMO MOPOBOIO AaBreHus £, .
[na Bcex uCMbITbIBaEMbIX TPYHTOB HeobX0AMMO orpeaensaTb dmanyeckue
XapaKTepUCTUKM 1 rPaHyNoMETPUYECKUNIA COCTaB.



B.4 KoHconmpauusa npoBoAMTCSA Npy NOCTOSIHHOM MPOTUBOAABIIEHUM, [OCTUMHYTOM
Ha aTane pekoHcormpauun. [aBneHus KoHconMaauwu (pasHoCTb  Mexay
[aBrieHVeM B Kamepe W MpPOTWBOAABNEHMEM) AN 06pasuoB FPyHTA OAHOMO
MOHOMWTa [OMKHbI BKMOYATh YKa3aHHbIM B 3aaHWM AManasoH CTPOUTENbHbIX

Harpysok u BbIGI/IpaTbCﬂ Tak, YToObl JaBNEHVs 3 MO 3aBepLleHnn KoHconmaauun

OTIMYanMChb Apyr OT Apyra Ha BenuuuHy, paBHylo 40-50% 3HaueHus 73 B Touke
otbopa MoHonuTa, Ho He MeHee YeM Ha 20 klMa ona MsArko- 1 TekydennacTUYHbIX

MMUHMCTBIX TpyHTOB (0,5< f; <1) n 50 klMa anA rpyHToB 6Gonee TBepabix

KOHCUCTEHUMIA. MpoTMBOAABMEHNE YCTaHABMMBAETCS PABHbIM & =iy UM HUXE C
TeM, 4TOGbl [aBrieHWe, yCTaHaBMMBAEMOE NpWU KOHCONMMAAUWW, HE NPEBBLICUIIO
[0MyCKaeMoro KOHCTPYKL el kamepbl npubopa.

[onyckaeMoe CHWKeHMEe NPOTUBOLABIIEHUSI OrPaHUYMBAETCS  BENUYUHON
NMopoBOrO A@BneHuUsl, NpY KOTOPOM Ha 3Tane pekoHconupauwu napametp 3
ctaHoBuncs Gonbwe 0,95 (gocTuraeTcsi MonmHoe BOAOHAchIlEeHWe obpasua u
pacTBOpeHVe ra3oBon gasbl).

B.5 B Hauane wucnbiTaHus (nocrne 3aBeplUeHWsi 3Tana pekoHconvaauum)
nepekpbIBaeTCA ApeHax M3 obpasua WM MPOM3BOAMTCS TMOBbIEHWE CpeaHero

MOSHOTO HanpsbkeHus Ha obpasey cTyneHamu Aoy = Aos | He npesbiwarowyMy 50
kMa. KoHeuyHoe 3HauyeHWe MONHbIX HanpshkeHUn OMpeaernseTcs BeNUuUHON

Ti0 t 9., Ae 9, - BEpTUKanbHoe HamnpsbkeHue Ha rnybuHe otbopa mMoHonmTa oT

CTpOVITeJ'leOVI NPpUrpy3kn  OT  COOPYXEHUA. 3HayeHus a. onpeaenakwTcd,
Hanpumep, B COOTBETCTBUU C yKa3aHUAMU K.2.

3HayeHne 7, Npy UCMbITAHWUSX MOXET OblTb YBEMUYEHO WM YMEHbLUEHO Ans
yooBnetBopeHusi  TpeboBaHusim  B.4. Ha kaxgmoi  CTyneHu  HarpyxeHus
npou3BoANTCS BbIAEPXKa BO BPEMeHN He MeHee 15 MWH 1 n3mepseTcs noposoe
AasreHve.

[Ins HENONHOCTBLIO BOAOHACHILIEHHbBIX TPYHTOB (COAEpXaLLmX HepacTBOPEHHbI
ras, 5+<0,95) nocne atana pekoHconMpauum WU MO pesynsTaTam BbiMOMHEHWS
ykasaHui B.5 B kaxgom onbiTe onpeaensieTcs YacTHoe 3HadeHue koaddmumeHTa

HauyarnbHOro MopoBoro AasrieHwst £, Kak OTHOLUEHWE CYMMAapHOMO MpupaLLeHust

NOPOBOrO [aBrieHNst fu: 33 BPEMsi MPUTOKEHUSI HAaNpskeHun o = (a1 + 0.} K

BennynHe oy

Ku=&f00. (55)

HopmaTtuBHoe 1 paBHOe emy pacyeTHoe 3HayeHue KoadhdmLueHTa MopoBOro

naenenvst (X =X, ) onpemensieTcsi kak cpefHee apudMeTUYeckoe U3 €ro
YaCTHbIX 3HAYEHWIA.

B.6 3agaya atanma KoHconmMpauuu - B YCIIOBUSIX OTKPLITOTO ApeHaxa NpuBECTM
o6paseL, B paBHOBECHOE COCTOsIHME MO 3GHEKTUBHBIM HAMPSKEHWSIM, MPU KOTOPbIX
TpebyeTcs onpefenuTb NPOYHOCTHBIE XapakTEPUCTHKK, a Takxke AedopMaLoHHbIe
- MoZynb 06bEeMHOro cxatusi. [Ana FMHUCTBLIX FPYHTOB [AaHHble, MOSlyYeHHble Ha
9TON CTafaWu, UCNONb3YTCA ANs onpeaeneHns KodddmumeHTa dubTpaLoHHOM

KOHCOMMaaumm ¢, , a Takxke AN pacyeta CKopocTu AedopMupoBaHus obpasua Ha
aTane paspyweHus (casura). KoHcormpauusi MpOBOAUTCS MpU  MOCTOSIHHOM
3HAYeHUM NPOTUBOAABIIEHUS, COOTBETCTBYIOLLEM NPUPOAHBIM YCIIOBUSIM 3a5ieraHums
TPyHTa (ECrM B NporpaMmMe UCTbITaHWUi HET APYrvX yKazaHui).

B.7 3Tan koHcormaauun BbINOMHSETCS OTKPLITUEM CUCTEMbI MPOTUBOAABIIEHMS.
ObbvemHan pedopMaums obpasua B xode KOHconmaauum onpegenserca c
MOMOLLbIO CUCTEMbI NMPOTUMBOAABIIEHWS MYTEM M3MEPEHUst 06 beMa BbITECHEHHON U3
obpasua noposon xuakocTu. MamepeHne o6beMa BbITECHEHHOW XMAKOCTY (a npu
HeoBXOAMMOCTY 1 BEMWYMUHBLI MOPOBOTO AaBIIEHWS) MPOU3BOAUTCS C NOCTENEHHBIM
YBEINMYEHNEM MHTEPBASIOB BPEMEHW MeXady oTcyeTamu, Hanpumep, yepes 0,2, 0,5,
1, 2, 5, 10, 15 1 30 muH, yepe3 1, 2, 4 n 8 4 1 ganee B Hayarne M KOHUE Kaxgon
CMeHbl.

Mpn npoBeeHun KOHconuaauum pekomeHpyeTcst 1crosnb3oBaTh
OOHOCTOPOHHMUIA NGO ABYCTOPOHHWI TOPLIEBOW APEHAX C YYETOM KOHCTPYKTUBHbIX
BO3MOXHOCTEN NPMBOPOB M NporpaMmbl 3KCNEPUMEHTOB.

Mpy 0QHOCTOPOHHEM ApeHaxe 1 NpY HarmyYMmn AaTymnka NopoBOro AaBlieHNs Ha
TOpLEe, NPOTMBOMOMOXHOM OT APEHMPYEMOro, KOHTPOMb MpoLecca KoHconuaauum
[ONyCKaeTcs BECTH NO NOPOBOMY AaBrieHuto. Kputepmem ycrioBHol ctabunusauum
B 9TOM Clly4yae SBrsieTCA  BblpaBHWMBaHWE  MOPOBOrO  [aBfEHUS  C
NpOTMBOAABIIEHNEM.

B.8 Mo pesynbtatam M3MepeHuii CTPoATCS rpadmkn 3aBUCUMOCTER Al = f(q.u'rz_),
AP =1g(£) n B Tex cryyasx, Korma n3mepsieTcsi MopoBoe AaeneHve - & = fiZ), no
KoTopbiM onpefensietcs Bpemss 90%-Hoi KoHconupauwu fgy, Bpems 100%-How

KoHconMaaumn g v Bpems 50%-Hoi KoHcormaauun £sg .

KoHcomnmpauuio criegyeT nNpoAomxaTb He MeHee CYTOK Mocne AOCTUMKEHUS
BpeMeHn 100%-HoM  OUNBbTPALMOHHON  KOHCONMAauuW, YCTaHOBMIEHHOW MO
rpadwikam.

B.9 YacTHble 3HayeHns KoadbMLMEeHTa UMLTPALMOHHON KOHCONMMAaAUUn <y no
MeToAy "KOpeHb KBagpaTHbIN U3 BpeMeHU" BbIYMCIIAIOT No dopmyrne



2
Tonh
=0 (6.6)

fap

roe 7oy - KoahMUMEHT (PaKTOp BPEMEHM), COOTBETCTBYIOLMIA CTeneHn
koHconmaauwum 0,90, pasHbin 0,848;

k - BbicoTa obpasua (cpefHsia Mexay HadarnbHON BbICOTON M BbICOTON Mocrie
3aBepLUEHNsI OMnblTa Ha KoHcomvaauumio), cM. pyu ABYXCTOPOHHEN MnbTpaumm
NpUHMMAaETCA BbICOTa, paBHas i/ 2 ;

97 - BPEMSI, MUH.

Bpemsa 90%-Hol dmnbTpaLumoHHON KOHCONMMAaL MM OnpeaenseTca Creayowym
obpa3om (pucyHok 6.1).

PucyHok B.1 - F'pachnyeckuin cnoco6 onpepnenexus 90% nepBu4HoOM
KOHCONMAauum MeToaoMm "KBaapaTHbIN KOPeHb U3 BpeMeHu"

—

/190 N maun

AVsgg
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PucyHok B.1 - Mpadwmyeckuin cnocob onpegeneHust 90% nepBMYHON KOHCONMMaaLmm
MeToA0M "KBaApaTHbI KOPEHb U3 BpeMeHn"

[MpoBoaAT npaAMyto @&, KacaTerbHyl0 K HayYanbHON NMHENHOW YacTu KpuBOW
YNIOTHEHNS W 3aTeM npsMyto az, abcumccel koTopoit ByayT Ha 15% Gonblie

abcuucc npsimon ak . MNepeceveHne NPAMON az C KPUBOW YNIIOTHEHUA AaeT TOYKY,
cooTBeTcTBYoLLYy0 90% NEepBMYHON KOHCONMAaL UK.

Bpemsi 100%-Hol pmnbTpauMoHHOW KOHconMaaLu M onpeaensieTcs U3 BerMyuHbI

100 , KOTOPOE OMNpefenseTcs Kak To4YKa nepecevyeHnst ropU3oHTarnbHON MPSIMON,

cootBeTcTBytowen AF = Ay /0.8 | ¢ kpuBoit ynnoTHeHus.

B5.10 BbluncneHue £y; MeToAoMm "norapudm BpemeHn" BbIMOMHAETCA Tak Xe, Kak
ykasaHo B TOCT 12248 (npunoxeHue IM).

B.11 HopmaTMBHOe 1 paBHOe eMy pacyeTHOoe 3HayeHus KoadpuumeHTa
KoHcormpaumm (£yn W ©,) ONpeaenseTca kak cpefHee apudmeTuyeckoe u3
YaCTHbIX 3HAYEHWIA Cy; .

OnpepeneHne  3HauyeHui £, BbINOMHSAETCS AN Auana3oHa  Harpysok,
yKasaHHOro B 3afjaHnu Ha nabopaTopHble UCMbiTaHus. Eciv auanasoH BbixoguT 3a
npegesnbl Harpy3oK MNpu KOHCOMMaauuu, TO NOCNeaHUE Harpyskm MoryT OblTb
COOTBETCTBYOLMM 06pa3oM CMELLEHI.

B.12 Mo 3aBepLUeHN KOHCONMMAALUM KPaHbl L PEHAXHON CUCTEMbI NEPEKPbLIBAOTCS
1 Npou3BOAUTCS HarpyxeHne obpasua rpyHta BepTuKanbHOW Harpy3koi OO ero
paspylweHus. HarpyxeHue OCyLLECTBMSIETCA WM C MOCTOSHHOM CKOPOCTbIO

BepTuKanbHon Aecopmauunn obpasua £y, UK CTYNEeHYaTbiM MNOBbILLEH/EM OCEBON
Harpysku npu s =const |

CkopocTb BepTUKanbHbIX AedopMaLni =y BbibMpaeTcs creaytowym o6pasom.
B cootBetcTBUMM C YykasaHuamm B.8, B.9 onpepensietca Bpemsi 100%-Hon

NbTPALMOHHON  KOHCOnMAaaummn fgp. CKOpocTb BepTUKarnbHbIX Aedopmauuil
100

Haxogutca AeneHneM 3HadeHua npep,eanon BepTMKaﬂbHOVI ,qed;)opmauwm Slp,

Mony4yeHHON 13 NpeablayLyX UCMbITaHUA 06pa3sLioB AaHHOMO TPYHTa UMK MPUHSATON

Aana cyneceit - 0,10, ans cyrnuHkos - 0,15, ansa rmuH - 0,20, Ha BeNUUUHY g

g = Slp 4, (B.7)
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TAE 5 - CKOPOCTb BEPTUKAmNbHBIX AedopmaLimi.

Mpu cunoBoM crnocobe HarpyxeHust BENMUMHA CTyneHel yCTaHaBMMBaeTcs U3
Heo6XxoaMMOCTU NonyunTb 8-10 CTyneHel Harpysku 4O LOCTWKEHUS pa3pyLUEHUs.
Bbigep#ka BO BPEMEHM Ha KaOoW CTYMeHW yCTaHaBIMBAEeTCs MyTeMm AereHus

BPEMEHM £ Ha YNCTIO CTYNeHeN.

B npouecce wucnbiTaHWs perncTpupyloTCst AaBrieHne B Kamepe npubopa,
BepTuKanbHas Harpy3ka Ha obpasel rpyHTa, BepTuKanbHble MepPeMELLEeHNS,
NopoBoe AaBreHve.

McnbiTaHWst  3aKkaHYMBAlOTCA MpY  BLIMONHEHUU OOHOTO U3  KpPUTEPUEB,
ykasaHHbIx B TOCT 12248.

B.13 Mo pe3ynbTaTam UCMbITAHUA ONPEAEnstoT COOTBETCTBYIOWME NpeaeribHoOMY

paBHOBECWIO YacTHble 3HaYeHUs OSMEKTUBHBIX HAMPSHKEHWA T1 14 U T3lm .
COBOKYMHOCTb  3TWUX 3HAYEHWI, MOMYYEHHbIX B pasHbIX OMbITax Afs OAHON

Pa3HOBUOHOCTY IPyHTa, UCNOMNb3YEeTCS ANS onpeaerieHnst HopMaTuBHbIX (t2e, , ¢, )

M pacyeTHbIX  (tg¥r1, CLII) 3HAYEHMIA  XapaKTepUCTUK  MPOYHOCTU
cTaTUcTUYEeCKMMn Metoaamm B cootsetcTeum ¢ FOCT 20522.

Onpepenexue AaBneHus npeaynnoTHeHUA », MeToA oM
KOMMPeCCUMOHHOrO cxamsi U Ko3ad) o MLMEeHTa nepeynnoTHeHus R

B.14 OnpepneneHve BenMYMHbl #, BbIMOMHSAETCS B KOMMPECCUOHHbIX npubopax,
obecneyvBatoLLmMx Nnepeaavy Ha obpasel, BepTuKanbHbIX HanpsbkeHun o 5-10 MiMa
C pasmepom konew, guametpom 50 n/mnm 70 MM 1 BeicoTor 2012 Mm.

B.15 HarpyxeHne obpasLoB npov3BoauTcsa CTyneHsMu 4o HanpsbkeHnin B 5-10 MlMa
(B 3aBMCUMOCTM OT MyOWHbI 3aneraHus obpasua U oxvaaemMon BenuyuHbI
[OaBreHvsi NpeaynnoTHeHWs). Harpysky Ha Kaxxaol nocrneayroLwen cTyneHu cneayet
NpVYHUMaTb PaBHOW YABOEHHOMY 3HAYEHWIO Harpy3ku Ha npepblayluert CTyneHw,
Hanpumep: 0,012; 0,025; 0,05; 0,1; 0,2 1 T.4., MMa. PekomeHayeTcsa ycTaHaBnMBaTb

[ONONHUTENbHbIE CTYNEHN HarpyXeHust B obnacTu npegnonaraeMblx 3HaYeHUA 2 .
Heobxogmmoe Bpems BbIAEPHKM HA KaXKOOW CTYMEHW HarpyskuM CoCTaBnseT He
MeHee 24 u.

B.16 [nsa BCcex MCMbITbIBaEMbIX FPYHTOB HeobxoauMmo onpefenatb dmanyeckue
XapaKTepUCTUKM 1 rPpaHyrNoMeTPUYECKUiA COCTaB.

B.17 OnpepeneHve 4acTHbIX 3HAYEHWA . BBIMNOSHAETCSA MO KOMMPECCUOHHBIM
KpuBbIM MeToAom KasarpaHaoe, Ans 4yero HeobxoAuMO BbIMOMHWUTL Criedylolme
noctpoeHus. Mo NOMy4eHHbIM B KaXdoMm OnbiTe pe3ynsTatam  CTPoUTCS
KOMMpPECCWOHHas KpuBasi B mosyrorapummyeckom maclurabe (pucyHok b.2). Ha
rpadwike onpegernsieTcsi Touka, COOTBETCTBYOWAA HanbonbLuei KpUBM3HE KPUBOW,
yepes 3Ty TOYKY NPOBOASATCSA OPU3OHTaNbHAs NMMHUA U KacaTerlbHas K KpPUBOWM,
3aTem nposoauTca OuccekTpuca yrma o mMexay Humu. Onpepgensetca Toduka
nepeceyeHns BUCCEKTPUCHI yrma & C NPOAOIMKEHNEM NPSMOSIMHENHOTO yvacTka

KOMMPECCUOHHOW KPVBOIA, MPOEKLUMSt KOTOPOM Ha OCb [JaBfeHwid ' 1 gaet

BESMUUNHY AaBneHnst NpeaynsioTHeHUs p; (pucyHok B.2).

PucyHok B.2 - OnpegeneHue aaBneHusi npegynnoTHeHUsi No MeToay
KasarpaHnpe
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PucyHok B.2 - OnpepeneHve p[aBneHus NpeaynnoTHEHWs p,; no wmervoay
KasarpaHge

B.18 OnpegeneHue koadduLmeHTa nepeynnoTHEHNs! NPOU3BOAUTCS MO dopMyne
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ocr=Fe (5.8)

Fi

rAe P, W pg - COOTBETCTBEHHO 3¢peKkTVBHOE [AaBrieHWe npedynrioTHEHWst U
adhdrekTMBHOE BbITOBOE AaBreHue Ha rnmybuHe 3areraHusi obpasua.

B.19 Pe3ynbraTtbl UCMbITAHUA ANS KaXO0r0 MHXEHEePHO-reornorM4eckoro aneMeHTa
[OMDKHbI  ObITb  MpeAcTaBneHbl  NacnopTaMu  UCMbITaHUA ¢ rpadmkamu
KOMMPECCUOHHbIX KPUBbBIX U CBeAeHbl B Tabmuuy ¢ npussAskon no rnybuHe. Mo
kaxgomy 3 U3 pomkHbl GbiTb paccyuTaHbl CPefHWe 3HaYeHus [OaBreHus

NpeaynnoTHeHVs 7. 1 koaddmuneHTa nepeynnotHenns TR .
Ocob6eHHoCc™M onpeaeneHus napameTpoB npoYyHoCc™ 7]
AedopMrMpyeMoCTM rpyHTOB NpU AUHaAMUYe CKMX BO3AeCTBUAX

B5.20 OvHamnyeckas MNPOYHOCTb IPyHTa Ha CABUM onpeaendeTca Kak npeaenbsHoe
3Ha4yeHne CymMmbl CTaTU4ECKON KOMMOHEHTbI CABMUIOBbIX HaI'IpH)KEHMVI Ta W

LMKIIMYECKOM COCTaBNSAOLLEN Tc}. Ha NOBEPXHOCTU paspyLueHnsa

(Tf,c_y )npsd =(rg+ Tey )nped = F(W.dsg.pig.wp..00p), (B.9)

rae N - 4MCro LMKIIOB HarpyXeHus;
d sy - XapaKTepucTyKa rpaHyroMeTpUYecKoro cocTaBa rpyHTa;
s - napametp lloge;
wy, Wy, - Apyrve onpegensioyie napamMmeTpbl;

Tf.qp - MVKOBbIE 3HAYEHNA AVHAMUYECKX CABUIAIOLLMX HAMPSHKEHNA.

JlabopaTopHoe MoaenMpoBaHve HanpshkeHHO-AedopPMMPOBAHHOTO COCTOSIHMUA
anemMeHTa rpyHTa B ocHoBaHun ['TC, Kak npaBuno, oxsaTbiBaeT MWllb YCIOBUS
rapMOHWYECKMX BHELLHUX Bo3fencTsui (pucyHok B.3). OnbiTbl nposBogsTcs B
YCIIOBUSIX TPEXOCHOTO CXaTust U NPOCTOro CABMUra Npu Hanmymm nubo oTCyTCTBUM
[OPEeHVPOBaHUS.

PucyHok B.3 - Bo3MOXHble COOTHOLLEHUSA LIMKITMYEeCKON U CTaTU4eCKON
COCTaBNAKLWMNX KacaTelNbHbIX HanpsHkKeHUn

T -
3 Tey
Tey
1
ey Ta ?
0 i
v \
t
Tfcy= Ta+Tcy
PucyHok B.3 - BoO3MOXHble COOTHOLIEHWUS LMKIMYECKOW W CTaTU4ecKown

COCTaBJAOLWLMX KacaTeNbHbIX HANPsXeH Wi

B5.21 OuHamunyeckve napameTpbl MPOYHOCTU MPYHTOB SABMSKOTCS MHTErpanbHbIMU
XapaKTepucTukamm 1 OQHOBPEMEHHO 3aBUCHAT OT (M3NYECKUX CBOWCTB IPYHTOB U
napameTpoB BHELUHWX BO3AEWUCTBUWA. [JMHaMmyeckas NPOYHOCTb  FPYHTOB
onpeaenseTcs B AONSX OT CTAaTUYECKOW MPOYHOCTW OTAESbHO MO KaXaomy Buay
Bo3aencTBus. [JledopMaLMOHHbIE XapakTEPUCTUKM - AUHAMUYECKWIA MOAYMb cABUra
N Ko3hdMLMEHT AeMNdMPOBaHNA - ONMpeensoTCs Ha OCHOBE aHammsa BHYTpU
LMKIOBbIX NMPOLLECCOB (NeTernb HarpyxeHus).



B5.22 Tpo4yHOCTb [PYHTOB NPV AMHAMWUYECKMX BO3AENCTBUSIX PeKoMeHOyeTcs
onpeaensaTb Ha OCHOBE IMNOTe3bl O BO3MOXHOCTU JIMHEMHOrO He3aBUCKMOrO
CYMMVPOBaHWS pPe3yrnbTaToB BHELUHUX BO3AEWCTBUIA (HAKOMIEHUs MOBPEXOEHWI)
ManmvrpeHa-MaviHepa. CornacHO rnotese HakoMSeHUsi NMOBPEXAEHUA CYMMapHbIi
9hdheKT LUKIOB HarpyXeHUsi pasnMyHOW MHTEHCUBHOCTMW onpeaensieTcsl NMHENHON
Cyneprnosvumeit U He 3aBUCWUT OT MOCMeA0BaTENbHOCTU OTAEMbHBIX LMKIOB.
MoaTomy BrMsIHAE AUHAMUYECKOrO BO3AENCTBUS MOXET OblTb OXapakTepu3oBaHO

KaK 3KBMBANEHTHOE YMCIIO LIUKIOB HarpyeHust 2V, .., KOTopoe Mo KyMyrsTUBHOMY
ahdheKkTy HaKONMEHWS MOBPEXOAAEMOCTU COOTBETCTBYET pearlbHOMY BHELLHEMY
BO3aeNcTBMO. TakuMm o6pa3om, AUHaMWYEcKOoe MOBpeXdeHWe Mpyv HEKOTOPOM
YPOBHE HaMpsiKeHW XapakTepuayeT noBpexaeHve npu noboM ApyromMm ypoBHe
HanpshreHWI.

PeanbHoe  BO3LEWCTBME  SIBMSIETCS  HEPErynsipHbIM WM AN OLEHKM
NnoBpeXOaeMocT  PYHTOB  JOMKHO  ObITb  npeacTaBreHo B Buae
nocneaoBaTenbHOCT  CMHYCOMAAnbHbIX BOMH (MMM TPYNn BOMH) C  YPOBHEM
BO3AENCTBMS B Kax@owW rpynne, TWNMUYHBIM  Ans  paccMaTpuBaemoro
3KCNIyaTauuoHHOTO pexvma. Takoi aHanma 6asmpyeTcsl Ha SKCnepUMEHTanbHbIX
[aHHbIX, OMMCbIBAIOWMX MPOLLECC HAaKOMMEeHUs LMKIMYECKOA U CTaTU4ecKoi
COCTaBMSAWMX COBUIOBOW AedopMauuv, unv MOpoBOro AaBfEHWs Mpu pocTe
yucra LUKIIOB HarpyxeHusl.

B.23 Meton onpegeneHuss napamMeTpoB MPOYHOCTU  NPU  AWHAMUYECKUX
BO3AENCTBUAX - PaCYETHO-3KCNEPUMEHTasbHbIA, OCHOBAHHbI Ha MeToae
nocrnenoBaTenbHbIX NpUBKeHUA. MporpammMa UCMbITaHUA JoMmkHa YYUTbIBaTh
pasnuyHble NoTeHUManbHble opMbl MOTEPU YCTONHMBOCTU CUCTEMBI "COOPYXEHUE-
OCHOBaHME", a Takke MNPOTrHO3UpPYEMbIE YPOBHW CTaTUYECKUX W LIMKIIMYECKUX
HanpsbkeHui B ocHoBaHuu. [pu  dopMmMpoBaHMM nporpamMmbl  nabopaTopHbIX
MCMbITaHWUI JOMYCKaeTCsl paccMaTpyBaTh He BCE BUAbl BHELLHUX BO3AEWCTBUN, a
NWLLb HaUXYALUME C TOYKU 3PEHUSI BO3MOXHOW NMOTEPU COOPYXXEHWEM YCTOWUMBOCTU.
KoHcepBaTV3M nosyyYaembiX OLLEHOK AOMmKeH OblTb NOATBEPXOEH WMEILMMUCS
[aHHBIMW  UCCNEAOBaHWA  OUHAMUYECKUX CBOWCTB [PYHTOB B POCCUMCKOW U
MUWPOBOW MpaKTUKe.

B5.24 OcHoBHOV 3agadven aKCnepuMeHTanbHbIX NabopaTopHbIX WCCnefoBaHUN

SIBNSETCA ONpederieHe KOMMYecTBa LMKIIOB HarpyxeHust Y , Heobxoaumblx Ans
paspyLLEHUs PYHTa MPU Pa3NYHBIX COOTHOLLEHUSIX CTAaTUYECKON Y ANHAMUYECKON
COCTaBISAOLLUX LIMKMNYECKOM Harpy3Ku. BbinonHsemsle OnbIThl -
HelpeHMpOBaHHbIe, C KOHTPOMIEM HanpshkeHWn wunum  aedopmauuin.  YposeHb
CTaTM4ECKVNX CABUralOLLMX HanpspkeHW 3afaeTcs B 3aBUCUMOCTU OT  [MyGWHBbI
paccMaTpuBaeMoro Criosl, LOMOMHUTENBHON MPUIPY3KM OT COOPYXKEHMS!, YPOBHS
BHELUHUX AMHaMUYECKMX BO3AENCTBUIA.

MpenBapuTensHO onpenenseTcs COnpoTUBIEHUE HEAPEHWPOBaHHOMY CABWTY

&y CBA3HbLIX MPYHTOB N NapamMmeTpbl TPeHUA ON1A HEeCBA3HbIX MPYHTOB B YCNOBUAX
KBA3UCTATUYECKOro  HarpyxeHus. 3atem, npu pPas3nnYHbIX KOMOMHaLUnaX

HOPMarM30BaHHOW CTaTUYECKON COCTAaBIIAOLLEN HAMPSOKEHWA (Tay, / Sy, Taw ! Ty,

Ty fay, Ty {0,5) PUKCMPYETCSA KOMMHECTBO LMKIOB HarpyxeHusi, NMPUBOASLIEE K
paspyLUEHMIO TPYHTa B YCIOBUSAX "3aKpbITOW" CUCTEMbI MPU NEPEKPLITOM ApeHaxe,
4YTO COOTBETCTBYET MOCTOAHCTBY 06beMa NOMHOCTLIO BOAOHACKILLEHHOro obpasua
npu casure.

OueHka guHaMmM4ecKkon NboYHOCTN GasnpveTcs Ha SAMMUPUHECKU NOSYyHEHHbIX

T, T
KPUBbIX paspylueHns —— = 7 (M) wm T ey [N HECBA3HbLIX IPYHTOB U

Tya Ty

.
A MHM%‘J{(N) - OnA CBA3HLIX PyHTOB. 3aeck A - npeaenbHoe
U u

YMCIIO LMKIOB MpU paspylueHnn obpasua, @, - 3GEKTUBHLIE HAMPSHKEHWS MpU
KOHCOMNMAaaLMm, T, - CTaTU4ecKas COCTaBMSAIOLIAA CABUTAIOLLMX HANPSKEHWUA, Ty -

LMKIMYeckasi COCTaBrsoAs CABUTAlOLLMX HanpshKeHU, 5, - COMpOTUBMEHWE
HeApeHupoBaHHoMy caBury. lMoa paspylueHvieM obpasua NoHUMAT AOCTKEHUE

3a/1aHHOTO YPOBHS AedopMaLin - CTaTUYECKON (Y, 24 ) UM LIMKIMYECKON (e,

£g ), W3BLITOMHOrO nOpPoBOro AaereHns. [lpy NpoBeAeHUN IKCMEPUMEHTOB
KPUTEPUAMN OCTaHOBKM OMbITa PEKOMEHAYeTCH cyuTaTb [OOCTWKEHWE MepBbIM
O[HOrO U3 CreAyoLLMX YCIOBUIA:

CcTaTU4EeCKON CocTaBnsoLLen casurosom aedopmanm 20%;

amnmMTyabl Lmkrvdeckon aedgopmauium 10%;

[OOCTWXEeHWEe NopoBbIM AaBrieHneM ypoBHS 95% Ty, ;

pocTtmkeHve N =1500 (ypoBeHb MOXET MeHSITbCsi B 3aBMCMMOCTM OT BuAa
MogdenMpyemMoro Bo3aencTaus).
[ns HecBsi3HbIX 0OpasLoB TPYHTOB pesynbTaTbl UCMbITAHUA MOryT ObiTb
it Tep
NpeAcTaBneHbl Takke B Buae 3aBucumocTeit — = 7| A,——|, no koTopbim
ovc ch
OonpeaensieTcs CyMMapHOe HakomnneHue W3bbITOYHOTO MOPOBOTO  AaBrEeHUs
XWOKOCTW B IPyHTE MPU pacCMaTpuBaeMoM BO3[ENCTBUN.



B.25 OueHka [edopMaLMOHHBIX XapaKTepUCTUK TPYHTOB MpU AMHAMUYECKUX
BO3AENCTBUAX MPOM3BOAUTCH KaK Ha OCHOBE MONeBbIX, Tak W nabopaTopHbixX
MCnbITaHUNA.

Mon AedopMaLVOHHLIMU XapakTepucTnkamm cnepyet noHVMaTb

OMHaMUYecKWiA  Mofyrb  casura (f M koaddmMumeHT  aemndmposaHns i .
OueHka wmogyns casura npu  pedopmauusx 10-6-10-3  npoussogutcs no

pesynbTaTtam MpsiMbIX U3MEPEHUI CKOPOCTU MOMEpeYHbIX BOMH U ; B MONEBLIX U
nabopaTopHbIX YCNOBUSIX M NEPECYETOM Mo copmyre

G =l (6.10)

B nabopaTopHbIX YCMOBUSIX M3MEPEHWsT AOIDKHbI MPOBOAUTHLCA Ha obpasuax
IPYHTOB B YCIOBUSIX TPEXOCHOTO CXaTWs MPY HaNpPshKeHWsIX, MakCUMarnbHO Grnakmx
K NPUPOAHbIM Ha 3afjaHHOW [MybGuHe nyTem YNbTPa3BYKOBOTO 30HAMPOBAHUS
(bender element).

Dedopmauumn 10-7-10-3 oxeaTbiBalOTCA NabOPaTOPHLIMUA UCMLITAHUAMU B

pEe30HaHCHOI KoroHHe, cBbiwe 10-3 - B npubope TPEXocHOro cxatusi (OMbiThl C
KOHTpornem aedopmanuii).

McxoaHbIMM iaHHBIMY 115 onpeaenerns koaddmuveHTa gemndmposanua od
ABMSAIOTCA BHYTPULUKIOBbIE 3aBUCUMOCTU HarpsbkeHun 1 aedopmauuin (netmm

, 4 _ \
HarpyxeHns:). PesynbTatom ucnbitanmii senstotes kpusble G° = f(vg, ', F) n

el =Flvy.0". f), me Yy - amnnuTyda fedopmaumu casura, o' - CpenHue
30dIEKTUBHbIE HAMPSDKEHWS! B PYHTE, f - 4AcTOTa Harpy»KeHMsI.

MpunoxeHune B (o6sa3aTenbHOE). OnpeneneHune
mopayneun aechopmaumum oOCHOBaHUN Ansi
pacuyeTa nepemMeLLeHUn COopyXKeHUn

Mpunoxexne B
(obsi3aTensHoe)

B.1 B 3aBMCMMOCTM OT BWOOB COOPYXEHWUA W CXEM pacyeTa nepemMeLleHuii

MPUHUMAIOTCS pasiyHble 3HaueHnst Moaynen fedopmaumn (£, ., B, ), By, .
3a  uCXOoAHble  MPUHUMAIOTCS  3HAYeHUss  MOAyrnel,  OnpefeneHHble
KOMMPECCMOHHBLIMU UCTILITAHUAMIA UMK NONEBLIMM OMbITaMM1 Ha LLITaMMaX.

B.2 Moayrb aedhopmauu i -ro criost &; crieqyeT onpeaensits no (opmynam:
E; = By ; (B.1)

* dopmyna COOTBETCTBYeT opwruHany. - lpumeyaHve wuarotoBuTens 6asbl
OaHHbIX.

v dp—a
E,- =Q’ (B.2)
278

roe & - mogynb AedopMaumn nepsudHHOMN (Ep,,-) WM BTOPUYHONA (&;;) BETBU
KOMMPECCUOHHOW KPUBOM (B COOTBETCTBYIOLLEM [JManasoHe AaBrieHuin  oT
COOpYXeHWs 1 BECca IPyHTa);

O (B.3)

Bloi T mcimpi; (B-4)



£ - OTHOCUTENnbHOE CXaTue TIpyHTa, COOTBETCTBYHOLLEE HanpsXXeHuto OoT
cobcTBEHHOrO Beca rpyHTa B CepeanHe i -ro Cfios OCHOBAaHUA 1 = “¥iZ; ;

g4 - OTHOCUTENbHOE CXaTue [pyHTa, COOTBETCTBYIOLIEE CYMMapHOMY
HanpshKeHuIo;

09 =12 td, (0, - HANPSXEHWe OT Beca COOPYXeHUsi B cepeanHe i -ro crosi
OCHOBaHWS);

Vi - KO3MUMEHT NOMEPEYHOro PacLLMPEHUsI TPYHTA i -To Cros;

My - KO3(PMLUMEHT, MPUHMMaEMblA ANS MbiNeBATO-IMMHMCTLIX TPYHTOB
PaBHbIM OTHOLLEHUIO MOAYINs AedopMaLivK, MOSTyYeHHOro NMpY UCTIbITaHUN TPYHTOB
wTaMnamu, K Moaynio  AedopMauuu, MOMyYEeHHOMY MpU  KOMMPECCUOHHBIX

UCNbITaHUAX. I'Ipvl OTCYTCTBUM YKa3aHHbIX [OaHHbIX K03de)VIL|I/IeHT mpj ana
NblNeBaTo-MUHUCTbLIX FPYHTOB TBepp,OIZ n FIOI'IyTBep,Cl,OI7I KOHCUCTEHLMI
AonyckaetTca npuHMMaTb MO PUCYHKY B.1 B 3aBucumoctn oOT KOS(*)CbVILl,I/IeHTa

NOPUCTOCTU = W NOKasaTend TeKy4ecTu IL‘ ﬂJ‘lﬂ NblNeBaTO-MMUHUCTLIX TPYHTOB

NAACTUYHBIX KOHCUCTEHLUIA N NeCHaHbIX IPYHTOB KOI(MDMUMEHT i NPUHUMAaETCS
paBHbIM 1;

#,; - KoathdpmumeHT ycnosuin paboTbl, onpeaernsemMblin no dopmyne

A ), (B.5)

roe A - nnowaab dyHoameHta, M2, onpegensemas Ans  (pyHOAMEHTOB C
COOTHOLUEHVEM CTOPOH { /& £ 3 kak A =Ik, a Ana dyHOaMeHTOB C COOTHOLLEHWEM

b <3 KkaKk 4=7332;

*

BeposiTHO owwnbka opurmHana. Cregyet uutaTtb . - Mpumeyvaruve
n3rotToBuTENS 6a3bl AaHHbIX.

Ay - nnowaaw, paeHas 1 M2;

#; - napaMmeTp, onpefensiemMblii Mo peaynsTatam UCMbITaHWA i -ro Cros rpyHTa

ABYMS LUTaMNaMu pasnnyHbixX nrowagen 4, v A; nod ogHOM 1 TON xe Harpyskon
no dpopmyre

(B.6)

mpy
e, =086
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PucyHok B.1 - Mpadwik 4ns onpeaenexns koadxhmumeHTa #2 p;

B dopmyne (B.6):

sy, A5y - npupaleHust ocagok WTamnos ¢ niowaasmn A u oy ot
[OONOMHATENBHOTO AaBNEeHUs No pesynbTaTtaM UCTbITaHWUI i -To Crlos.
Mpy OTCYTCTBAM [a@HHbIX LUTaMMOBbLIX MCMbITAHUA [OMYCKaeTCs NpUHUMaTb

criefytoLLme 3Ha4eHVs napameTpa #; AJ1s TPYHTOB:



NbINEBATO-MMUHUCTbIX NEQHUKOBbLIX 0,1-0,2;

OCTarnbHbIX MblNEBATO-MMMHUCTbIX 0,15-0,3;

necyaHbIX 0,25-0,5.

MvHMManbHble UMM MakcumarbHble U3 YKa3aHHbIX 3Ha4YeHUn #; o cnepyer
npuHMMaThb, ecin CXXMMaeMbI CIOV OCHOBaHUsI onpenendaeTca ncxoasa us yCJ'IOBI/II7I

Ogp =030, wim gy, =0.20,, cootBeTcTBEHHO (cM. 11.6.2). [pu

MPOMEXYTOUHBIX 3HAYEHUAX FYGUHbI COMMAEMOrO CIIOsi 3HAYEHWs #; MPUHUMALOT
o VHTEpnonsLMK.

B.3 CpeaHuin Moayrnb AedopMaLv BCEro CxmMaeMoro criost &, , a Takke cpefHee

3HaYeHue vy, cregyeT onpeaensTb no opMynam:

24
By - S

I3 (B.7)
Vi =§"i%, (B.8)

rae E; - To xe, yto u B dopmyrie (B.1);
V; - TO Xe, 4To 1 B chopmyre (B.3);
#; - TONLWMHA 7 -rO COst TPYHTa;

A - nrowaab anopbl BEepTUKambHLIX HAMPspKeHWd OT OaBreHuss ¥ nog
NOJOLWIBON COOPYXEHUS B Mpedenax i-fro Crios rpyHTa, onpegensemas no

NPUINOXXeHUo K ons FJ'Iy6I/IHbI Iy, COOTBeTCTByIOLLl,eI;I cepefuvHe i -ro cros.

MpunoxeHune I' (o6a3atenbHoe). Pacyer
YCTOW4YMBOCTU COOPYKEHUN Ha CABUT MO
NOBEePXHOCTU HEOAHOPOAHOI0 OCHOBaHUA

Mpunoxerune I
(obs3aTenbHoe)

B cnyyae HeoQHOPOOHOO (CIOMCTOMO) OCHOBaHMS pacyeTHbIE XapakTepucTUKK
MPOYHOCTU TPYHTOB tgwp, ¢ [AOMKHbI ObiTb 3aMeHeHbl CpeAHEB3BELLEHHbIMU

3HAYEHUSIMN STUX XapaKTepUCTUK tZ#1 m, €1 m.
Mpn 3TOM MMEOT MECTO CrieaytoLLmMe Crlyyau:

a) ecim criov rpyHTOB OCHOBaHMUSi BEPTMKarbHbl U yron nageHust ux 6onee 60°, a
npocTMpaHve CroeB OPWMEHTUPOBAHO MOMEpeKk HanpaefeHWs caBura wnu yron
mMexay HuMK 6nmsok k 90° (prucyHok I.1), 3Ha4eHne oCpeHEHHON XapaKTepucTUKN

t2¥] m OnpenensieTcs U3 ypaBHeHUs

Ptger m = _[o tgqoldﬂy 1)
A

rae F - paBHOAENCTBYOLWAS HOPManbHbIX CUIT;
A - nnowaab NoAoLWBbI COOPYXEHUS.
PucyHok I'.1 - Cxema k pacyeTy yCTOMYMBOCTM COOPYKEHUN Ha CABUT

Nno NJI0OCKOW NOBEPXHOCTM OCHOBAHUA C HEOAHOPOAHOMN NonepeyYHon
CIOMCTOCTbIO FPYHTOB NpU GONbLLIOM yrne nageHus croes



PucyHok .1 - Cxema Kk pacyeTy yCTOWYMBOCTU COOPYKEHWIA HA CABWI MO NIIOCKOW
MOBEPXHOCTW OCHOBAHUS C HEOLHOPOAHOW MONEPEYHON CIIOUCTOCTLIO TPYHTOB NpY
6orbLLIOM yrrie NageHust crnoes

HopmanbHble KOHTaKTHblE HanpspkeHUst o OnpedernsitoTcs B 3TOM criydae no
dopmyne

1 L ex
JEdd [Exd4
A A , (r.2)

o =FF

rae aKcUeHTpucuTeT ¢ 1 abcumcca x OTCHMTBIBAIOTCSA OT OCU, MPOXOASLLEN Yepe3
Touky ', NONOXeHWe KOTopoW onpeaenseTcs hopMyron

JEdez":l
Xp = —A
[Ead
4 : (r3)

3HayeHus tEEm 1 S m OnpeaensioTcs no dopmyram:

[Bgwidd | BtgwrxdA

_ 4 A
tg@r m = +
MM TEdA [ExldA
A 4 ; (T.4)

1
i [e1d4; (rs)
A

6) npu O,CIHOPO,D,HOVI CJIIOUCTOCTU TPYHTOB Ha NPOTAXEHUU NMOAOLLBbI COOPYXEHUd,
T.€. npu OOMHAKOBOW [0Me KaXdoro Crios Ha Pa3HbIX y4acTKax WMPUHbI NOAOLLBbI,

3HaveHune t2¥1 , onpeaenseTca no dopmyne
_[E:tg wrdd
gL m =

4.
[Eda
1 : (r6)

npn 3TOM 3Ha4eHve 1, onpegensercsa no cdopmyne (I.5);

B) €C/M MpOCTUpaHWe BepTUKarbHbIX CIIOEB MPYHTOB OCHOBAaHUS OPUEHTMPOBAHO
B/Orb HaNpaBMeHWs CABMUra Unn yron mMexay Humm meHee 10°, 3HadeHusa t2@1 m u
€1 m Takxe onpegenstotcs no dopmynam (.5) n (I.6);

r) ecnn crnou rpyHTOB OCHOBAHWSI Mororne ¢ yrnoMm nageHus meHee 10° (pucyHok

.2), 10 £ m onpegensetcs no dopmyne (I.5), 21 » onpegensieTcs no cdopmyne

7 E
tgeLm =~ [tgw1dd + 7 [tgwrxdd, (r.7)
A A

rae 7 - MOMEHT UHEPLIMM NIOLLAAMN NOLOLLBbI.

PucyHok I'.2 - Cxema K pac4eTy YCTOMYUNBOCTU COOPYKEHUA Ha cABUT
no NSIOCKOM NOBEPXHOCTU OCHOBaHUA C HEOAHOPOAHOM NnonepeYyHon
CIOMCTOCTbIO FPYHTOB NMPU Marom yrre nageHus cnoes



PucyHok .2 - Cxema Kk pacyeTy yCTOWYMBOCTU COOPYKEHWS HA CABWI MO NIIOCKOW
NOBEPXHOCTWN OCHOBAHWSI C HEOLHOPOAHOWN MOMEPEYHON CIIOUCTOCTLIO MPYHTOB MpU
Mariom yrne nafgeHvs croes

MpunoxeHune 1 (pekomeHayemoe). Pacuer
YCTOW4YMBOCTU COOPYKEHUX Npu caBure ¢
NOBOPOTOM B NniiaHe

Mpunoxenrve [
(pekomeHayemoe)

[.1 PacyeT yCcTOMYMBOCTM COOPYKEHUSI PEKOMEHAYETCS NPOU3BOANTL C YHETOM ET0
rnoBopota B mraHe (B MMOCKOCTM MOZOWBbLI) B Cryyae, €CnM pacyeTHas

cAsuralolas cuna & npuroxeHa ¢ 3KCLeHTpUcUTeToM g 2 0,054 . MMpn aToM
NOBOPOT COOPYXEHUsI pacCMaTpUBaeTCA OTHOCMTENBHO TOYkM O - LLleHTpa noBopoTa
(pycyHok [.1).

PucyHok 1.1 - Cxema k pacyeTy yCTOMYMBOCTU COOPYNKEHUS NPU
NIocKoM cABUre C MOBOPOTOM B NnaHe 6e3 yyeTa oTnopa rpyHra

Rp.’,l
£ i T
‘::‘:'ﬂr :Ll'i !||1 !I;
E : /‘Q"ir": C =
E ny (-.:xf L3 : )
=
;]

PucyHok [1.1 - Cxema K pacyeTy yCTOMYMBOCTY COOPYXEHUS NPy MIIOCKOM cABuUre ¢
NoBOPOTOM B NraHe 6e3 y4yeTa oTrnopa rpyHTa

Ha pucyHke [1.1 o603HayeHo: - Cg LIEHTpP TSXEeCTU NOJOLLBbI COOPYXeHust; & -
LIEHTP TSXKECTM 3Mtopbl pacnpeaeneHHblX No nodoLBe npeaerbHbIX KacaTenbHbiX

HanpsKeHW; 7y, T3, 73, T4 - MPEAErbHble KacaTerbHble HanpshkeHus; %, -
paccTosiHue, onpegensemoe no gopmyrne

n
3 g 20
5

¢ = n

3 g L2

i=1

X

B cnyyae nMHeNHON 3aBUCMMOCTM KacaTemnbHbIX HanpsikeHW OT KoopauHaT U

Npu NpsSIMOYTorbHOM hopMe MOAOLLBLI COOPYXEHUS %, OnpeaensieTcsl no opmyre

¥ =fITI_T2=fIT4_T3
CB Tty 6 oTgtTy



[.2 TMpy 0gHOPOAHOM OCHOBAaHWM M PaBHOMEPHOM pacnpederneHnn HopMmanbHbIX

HanpsHKeHni 3KCLEHTPUCUTET 25 pacyeTHOM  cABurawowein  cunbl F
pEeKoMeHAyeTCsl  OnpefenaTb  OTHOCUTENbHO  LIeHTpa  TSDKECTUM  MOAOLLBbI

coopyxeHust €y . Tpy HEOOHOPOAHOM OCHOBAHUM WM HEPaBHOMEPHOM

pacnpefeneHu  HarnpsbkeHWA  KCLEEHTPUCUTET #x  HeoGXOAWMO onpenensitb
OTHOCUTESTbHO LIEHTPA TSHKECTU 3MHOPbl PacNpeAeneHHbIX Mo MOAOLLBE COOPYKEHUS

npefenbHbIX KacaTerbHbIX HANpshkeHun Tl = 312 @] T o

CxemMa K pacyeTy YCTOWYMBOCTM COOPYXEHWA NpU MNIIOCKOM CABUrE C
NnoBOpOTOM B nrnaHe 6e3 yyeTa oTnopa rpyHTa ¢ HU30BOW CTOPOHbI NpUBEAEHa Ha
pucyHke [.1.
0.3 Mpn pacyeTe yCTOMYMBOCTM COOPYXKEHUIA C MPSMOYrofnbHLIM Unk BrM3kum K
NpSIMOYrOfbHOMY OYepTaHVeM MOAOLLBbI M PAaBHOMEPHBLIM PacnpefeneHneM iy,

npeaenbHyl0 Cully COMpoTUBreHust casury Rp; Ge3 yyeta oTropa rpyHTa
pekomeHayeTCsi onpeaensTs no opmyre

Rpi,i =0‘iRpI, (A1)

roe o - 6espasmepHbliin KO3PULMEHT, onpeaensemslin No pUcyHky [.2a;
Ry - npeperbHas cuna ConpoTUBIIEHUS MPU MIIOCKOM caBure 6e3 MoBopoTa,
onpegensemas B COOTBeTCTBUM C 7.9.

PucyHok .2 - T'pacdhmku ans onpeaeneHus koadduumeHta "anbdca” (t)
M KOOpAMHaThI LleHTpa noBopoTa n(1)
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PucyHok [.2 - Mpadwmkn ana onpepenenvst koaddpuumeHta oy (a) U koopauHaThl
LeHTpa nosopoTa #; (6)

MpenenbHyto cuny COMPOTMBREHWSI MPU CMELLAHHOM CABWrEe C MOBOPOTOM
COOPYXEHWIA Ha HecKarbHbIX OCHOBaHUSIX PEKOMEHAYeTCsl Takxe onpeaensThb,

ncnonb3ysa KoaMUMEHT oy , NOMYyYEHHbIN NO PUCYHKY [.2a.

0.4 Tlpn HenpsiIMOYronbHOM OYepTaHuM MOAOLUBbI COOPYXEHUs, HEPaBHOMEPHOM
pacnpefeneHnn r,,, WM npyu HEOBXOAMMOCTU yyeTa OTropa rpyHTa C HU30BOWM

CTOPOHbI (pUCyHOK [1.3) MpefienbHast cuna ConpoTUBNeHUst Rprs 1 koopauHaT
LieHTpa NOBOPOTA ONpefenstoTCs CrefyloWmMMIU TpeMs YpaBHEHVSIMU PaBHOBECHS:



3 T i B84 = 0 (0.2)

> Tl Cos 044 +f}';Ep,m = Rpps (4.3)
Z-T]j.mrm e Ep,mr}w = Rpi,{ (g *epls (0.4)

TA€ Tl - NPeAenbHoe KacaTenbHOe HanpsihXeHVe Ha SriemMeHTapHo nrowaake /4

& - yron mexay paguycom r , NpoBeAEeHHbIM U3 LieHTpa NoBOpOTa (C KOTOPbLIM
COBMELLEHO Hayarno KOOpAuHaT) [0 UeHTpa nnowapku Ad, u  ocblo,
nepneHAVKYNapHON HanpaBeHNo eNCTBYIOLLEN CUmbl & ;

Yo, Epm -TOXe, uTONB 7.9;
Fpu - PACCTOSIHUE, ONpeensieMoe Mo pucyHky [.3a;
£p - SKCLIGHTPUCUTET CABMAIOLLEN CUMbI;

%, #3 - KOOPAVHATbI LIEHTPa NOBOPOTa, OnpeaersieMble no pucyHky [1.26.

PucyHok [1.3 - CxeMbl K pacyeTy yCTOMYMBOCTU COOPYXKEHUN
rny6oKoro 3anoXxeHUs Npu NocKoM cABUre C NOBOPOTOM B NfaHe ¢
y4yeTOM OTnopa rpyHTa

a) y
rhl-’ E}’.IW
Rp.!‘.f
IEEEREERERENIIEN!
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0 ' x
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Liw Epiw Ropi 1
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) e Tim |
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Ep.hn' B , 2 F
Phw

a - Npu pacnornoXxeHnun LeHTpa noBopoTa BHE NOAOLWBbI COOPYXEeHUA, 6 - TO e, B
npegenax noAaoLwBbl COOPYXXeHUA

PucyHok [1.3 - CxeMbl K pacyeTy YCTONYMBOCTW COOPYXKEHWIA FNYyOOKOro 3anoxeHust
Npu NIOCKOM CABUre C NOBOPOTOM B MiaHe C Y4eTOM OTropa rpyHTa

Onpeaernere npeaenbHON CUMbl CONPOTUBIEHUst caBUry Ryis, U koopauHaT
nosntoca NoBOpoOTa NPOU3BOANTCS B CrieyHoLLel NocenoBaTensHOCTY.

1. N3 ypaBHeHuid (0.3) u (0.4) ncknovaetcst Rpg,; 1 13 MOry4YeHHO CUCTEMbI ABYX

ypaBHeHMA NoAGOpOM  OMpeAensloTcs KOOPAMHATHI #; W x5, MOCNE uero
HaxoauTest Rpps .

2. B cnyyae korga LeHTp noeopota 0 okasblBaeTcs BHYTPW NMOLaAN MOLOLLBbI

(MpU  3HAYMTEMBHOM SKCLIEHTPUCUTETE £ ) U OTMOP FPYHTa BO3HWKAET C obenx
CTOPOH COOpPYXeHus (CM. pucyHok [1.36), Heo6xoauMMO Ucnonb3oBaTb YpaBHEHWE
(0.2) n cnepytoLme ypaBHEHNA:



3 i ©08 644+, (Ep gy = Epju) = Rtz , @.5)

. Tt 4 Yo (BTt B iatin) = Rt O +ep) (.6)

e T . Ad, Y, By tw, %, 7., 5y, eF - TOXe, 4TO U B chopmyrax ([.3) v (0.4);

Ep iy - pacyeTHOE 3HaueHe TOPU3OHTALHOM COCTaBNSIOLLEH OTrOpa rpyHTa C
BEPXOBOW CTOPOHbI COOPYXXEHUS;

P - PAccTosiHNE, onpeaensemoe no pucyHky 1.36.

MpunoxeHue E (pekomeHayemoe) Pacuet
YCTOW4YUBOCTU COOPYKEHUN Ha HECKaNbHbIX
OCHOBaHMUSAX NO CXemMaM riyobuHHOro m
CMeLUaHHOro cABUroB

Mpunoxenne E
(pekomeHnayemoe)

E.1 Ona onpepeneHusi cunbl NpeaenbHOr0 COMPOTUBIIEHMS Ha ydacTke caura C

BbiNoOpoM £, criegyet npUMeHsiTb MeTod Teopun MpeferiHoOro paesHosecwus. Mpu
3TOM B crnyvae rMyOGUHHOrO cABWra OT HaKMOHHOW Harpy3ku (pucyHok E.1)

onpegenaeTcsa nonHasa cuna npeneribHoro conpoTuBrieHNsA Ru .

PucyHok E.1 - K pacuyeTy HecyLiei CNOCOGHOCTM OCHOBaHUSA U
YCTOMYMBOCTU COOPYXKEHUS Npu rmy6uHHOM caBure

Tlim
a)
a+n
R
5r
@)
Tiim
|
Thim = f(G) I
i |
{ ﬁ{;:. ) .__‘._1:_‘_‘& _ | |
T P i ||
y 1) RS o
G " ~
T
a - pacyeTHas cxema; 6 - rpadwmk Hecywel cnocobHocTu ocHoBanws; |, I, Il - 30HbI

npusmbl 06pyLLEeHUs

PucyHok E.1 - K pacyeTy Hecylieii CrocOBHOCTU OCHOBaHWUS U YCTOMYMBOCTU
COOpYXXeHUs nNpu rmy6uHHOM caBure

E.2 Mo atomy meTody npodmmb MOBEPXHOCTWU CKOMBbXEHWS, OrpaHUyMBatoLLei
obracTb NpefensHOro COCTOSIHUSA TPyHTa OCHOBaHWS, NPUHUMAETCst B BUAE ABYX

oTpeskoB MpaMbIx AF wn LT, coefuHeHHbIX mexay cobOn KpUBOMMHENHOW
BCTaBKOW, ONUCbIBAEMOW ypaBHEHMEM forapmdmnyeckon cnvpanm (pucyHok E.1a).
CBsA3b Mexay YIMOM HakrioHa K BepTUKanM paBHOLEUCTBYIOLEN BHELLHUX cwn,

paBHOW MO 3HAYEHUIO Cure MpPEenenbHOro COMPOTUBIEHWSt caBury &, ©
OPWEHTUPOBKOW TpeyrofibHUKa npeaeribHoro paBHOBECUSI OMNpeaenseTcs YrioM v,
KOTOPbIN HaXoAMTCA No dopmyrne

+pp =8, (E.1)



I'Ip|/| onpegeneHnn Ru cuenneHne rpyHta no cBoemy LeicTBUO npuHMUMaeTca
TOXAECTBEHHbIM MPUIOXXEHUIO BHeLLHeNn DaBHOMEPHO pacnpe,qeneHHon Harpysku B

1
BMOE HOPMAIIbHOIO HanpsbkeHns # = —— (3mech tgip M ey - TOXe, YTOUB 7.7).
2¥]

3HaveHne Ty, AN 3adaHHbIX  3HaveHun Brikil, dn, e, o, M
onpeaenseTcs cneaylolmm obpasom.

Ctpoutca rpadmK Hecyllen cnocoBHOCTU OCHOBaHUA Ty, = filo) Ons Bcen
LUMPUHBI & WNWM pacyeTHOW LUMPUHBLI &' nopoLwBbl byHaameHTa (CM. pucyHok E.16).
MocTpoeHne aTtoro rpadpmka NpPou3BOAMTCS MO psAy 3HadeHwn &' (o1 '=0 po

&'= 1) N COOTBETCTBYIOLLMM UM 3HAYEHUAM V.
Mo HaMgeHHOMY 3HAYeHWO v HaxoAsTCs BCe AaHHble, Heobxoaumble Ans

onpegeneHust pasmepoB npuambl Bbinopa ASCTDA. Jiubua 48 nposogutca no
Yy v, MMHUA BB -no yry o =30° + g —v.
JinHna EC ctpoutcss no yrny 45° —% Mexay Hel W ropu3oHTasrbHOM

NOBEPXHOCTBI0 OCHOBaHUsA. Mpodwmnb orpaHnyMBaloLLElt MOBEPXHOCTU CKOMbXEHUS
ANA NPOMEXYTOYHOW 30HbI Il CTPOMTCS NO ypaBHEHUIO fiorapndMUyeckon cnupanm.

Papuyc » = E7 HaxoguTcs no gopmyne

r = petern (E.2)

rae m = BB ; 8=45° - 2 oy,

Jlviua C'D) npoBoanTcs Yepes TouKy & nog yrnom 45° —% K FOpU30OHTarnbHOM

NnoBepxHOCTN E1).
Mocne onpeneneHns ovepTaHus Npuambl OBPYLLIEHNS HaxoasTes Beca H,
£ (c y4eToM B3BeLLUMBAIOLLErO [ENCTBUS BOAbI) oTAenbHbIX ee 3oH |, I, Il (npm

HarmuMm cuenreHns K cune %5 [oBaBnseTcs Harpyska ;&7 , COOTBETCTBYIOLAS
MPUMOXEHHOMY K MOBEPXHOCTM HOPManbHOMY HarpsbkeHuo, a Mnpu  Hanmmyvm

NPUrpy3KN MHTEHCUBHOCTBIO & - Harpyska g #D) U cuna &, , onpefensemas no
dopmyne

_ A ocosvein{p + g —v) (E.3)
cos(p ~visin(v +3'~ pp)

arct 5+ By (E.4)
O Rme @ R B BNy '
e [ +tgﬁtg 45 ?]] (E.5)
r—r, cosd
0= arctg —————+ o g, (E.6)

E.3 B cnyyasx, Ans koTtopbix B Tabmmue E.1 npvBedeHbl 3HauveHus

K03(P(PpMUMEHTOB Hecyllelr cnocobHoCTU N N, N , a TaKkxe 3HayeHus
Ko3ahpuLMeHTa X, NO3BONSIOLLETO ONpeaeniTs AnvHy ydacTka Zwl) Ha pucyHke

E.1a (&wD = Kb), R, onpepensierca no ¢opmyne

Ry = b N, +hei N, +hgl, (E.7)

rae 'y, ¢7, & - Toxe, yTon B 7.7 pasgena 7 cBoga npasur;
4 - MHTEHCMBHOCTb PaBHOMEPHOW Harpy3kun Ha ydacTke Ei) npu3mbl Bbinopa.

Tabrmua E.1 - 3HayeHuss KoadpULMEHTOB Hecyllel CcnocobHocTM U
koadbdpuumeHTa X



KoadbdpmumeHTbl

©1 Mpn & (B monax @)
0 01p; |03e; [|050; (070 [096
o |, 0,000
N, 5,142
, 1,000
e 1,000
2 |, 0066 0071 [0073 ||0,067 [0,055 |0,037
N, 5632 5502 |5202 ||4833 [4357 3639
v, 1197|1192 [1,182 [1,169 ||1,152 1,127
x 1004 |[1036 [0910 [0765 |l0588 [0,336
“ |\, 0152|0154 [0148 |[0,131 [0,106 | 0,071
N 6185 |6025 |5659 |[5216 [4655 3830
v, 1433|1421 [1,396 [1,365 ||1,325 | 1,268
© 1197|1131 [o980 [o0826 |l0631 [0,356
& |, 0264 0261 [0242 |l0209 [0,165 0,108
v, 6813 |6615 |6169 |[5638 [4.977 | 4,030
, 1716|1695 |[1648 |[1,593 ||1,523 | 1,424
x 1310|1235 [1.075 [0893 |l0677 [0,378
8 |, 0409 0398 [0360 ||0,304 [0234 0,149
N, 7528 | 7284 |[6740 ||6,103 |5325 4,241
v, 2058 2024 [1947 ||1,858 [1.748 1,59
X 1435 ||1,350 [1,169 [0965 |0725 |l0,400
10° | gy 0597 0574 [0507 ||0418 [0315 [0,193
N 8345 8044 |[7381 ||6617 |5703 |4.461
, 2471|2418 [ 2301 ||2,167 [2006 1,787




1,572 1,476 1,271 ||1,043 (0,778 | 0,424
12° 0,841 0,800 0,691 |/0,558 | 0,408 | 0,242
9,285 8,913 8,103 ||7,187 | 6,114 | 4,694
2,974 2,895 2,722 {2,528 12,300 | 1,998
1,724 1,615 1,383 ||1,127 {0,833 | 0,449
14° 1,158 1,090 0,923 | 0,727 | 0,518 | 0,295
10,371 |19,910 8,920 |/7,821 (6,560 | 4,940
3,586 3,471 3,224 (2,950 | 2,636 |2,232
1,894 1,769 1,506 |/1,219 {0,893 | 0,475
16° 1,573 1,466 1,214 0,934 (0,647 | 0,354
11,631 ||11,060 |9,847 |/8,530 | 7,048 |/5,198
4,335 4,171 3,824 |[3,446 | 3,021 |[2,491
2,082 1,940 1,642 1,319 {0,958 | 0,502
18° 2,118 1,953 1,581 |/1,187 {0,797 | 0,418
13,104 ||12,394 |/10,907 |9,321 | 7,582 | 5,472
5,258 5,027 4,544 4,029 |3,464 | 2,778
2,293 2,130 1,791 ||1,428 (1,027 | 0,531
20° 2,837 2,587 2,047 |1,497 | 0,974 | 0,489
17,583 |/ 16,697 | 14,870 |[12,959 |/10,915 | 8,508
6,400 6,077 5412 |4,717 3,973 | 3,097
2,530 2,343 1,957 |/1,548 |[1,102 | 0,562
22° 3,792 3,419 2,640 (1,878 | 1,183 | 0,567
16,883 ||15,774 |/ 13,522 |/ 11,218 /8,812 | 6,067
7,821 7,373 6,463 |5532 |4,560 | 3,451
2,797 2,582 2,141 |1,679 (1,183 | 0,595
24° 5,070 4,517 3,400 {2,350 (1,429 | 0,653




W, 21,570 {20,178 | 17,392 (/14,605 | 11,769 |/8,638

W, 9,604 8,984 7,744 |6,503 | 5240 | 3,846

4 3,099 2,851 2,346 (1,823 (1,271 | 0,629

26° W, 6,796 5,980 4,381 ||2,937 (1,722 | 0,748
N, 22,256 {20,499 /17,039 ||13,659 |[ 10,312 |6,738

v, 11,855 |/10,998 |9,311 |[7,662 |6,030 | 4,286

¥ 3,443 3,156 2,576 {1,983 | 1,366 | 0,666

28° , 9,149 7,943 5,655 3,671 | 2,072 | 0,854
v, 25,804 {23,575 |/ 19,261 ||15,148 || 11,188 |/ 7,106

W, 14,720 || 13,535 | 11,241 ||9,055 | 6,949 (/4,779

i 3,837 3,504 2,834 12,160 (1,471 | 0,705

30° w, 12,394 |/ 10,608 |7,326 |[4,596 | 2,491 | 0,972
W, 30,141 |27,295 | 21,888 || 16,867 | 12,168 || 7,500

W, 18,402 |/ 16,759 |/ 13,637 || 10,738 ||8,025 | 5,330

4 4,290 3,901 3,126 |2,358 (/1,585 | 0,747

32° , 16,922 || 14,264 |9,636 ||5,770 |2,997 (/1,103
N, 35,492 {31,835 /25,016 || 18,854 | 13,268 | 7,922

W, 23,178 {20,893 |/ 16,632 ||12,781 |[9,291 | 5,950

¥ 4,814 4,358 3,458 2,578 | 1,710 /0,792

36° W, 32,530 {26,507 |16,492 (19,212 | 4,359 (/1,417
N, 50,588 {44,399 | 33,329 ([23,904 | 15,914 | 8,864

W, 37,754 {33,258 /25,215 || 18,367 |[ 12,562 | 7,440

i 6,144 5,506 4,274 |3,107 {2,001 | 0,892

40° W, 66,014 | 51,714 {29,605 || 15,093 || 6,427 | 1,819
W, 75,314 | 64,419 /45,816 ||31,008 || 19,360 | 9,967
64,196 | 55,054 | 39,444 (27,019 | 17,245 (/9,363




4 8,012 7,095 5,367 (3,792 (2,362 | 1,008
45° W, 177,620 || 131,120 ||66,272 |[29,516 | 10,783 |/2,503
N, 133,880 || 110,080 || 72,119 |[44,729 | 25,385 |[ 11,652
W, 134,880 || 111,080 || 73,119 |[45,729 | 26,385 |[ 12,652
K 11,614 |/ 10,101 |/7,350 |[4,975 | 2,951 |/1,185

Mo HaliOeHHbIM 3HaYeHUsiM &, ONpeaensiioTcs @ U Ty, , UCNONb3yeMble Ans
nocTpoeHust rpadwka (cM. pucyHok E.16), no coopmynam:

=R—ucosﬁ'—?s; (E.8)
LIED]
Tl = bf;') sin &' (E.9)

E.4 Tpn peiicTBMM Ha COOPYXEHWE TOMNbKO BepTUKamnbHbIX CUM OfnpeaeneHve
npeaenbHon (paspyLuatoLLelt) BepTMKanbHON Harpyskn Ha OCHOBaHWe MOXeT ObiTb
npou3BefeHo yKasaHHbIM Bbllle MeToAaoM. [Iom 3TOM MOCTpPOEHWEe MpU3MbI

06pyLLeHNs NPOM3BOAUTCS TONbKO Anst &' =01 v = 45" + % X

E.5 Mpu Hanm4mum B 0CHOBaHUM uribTpaLMOHHOMO NOToKa U HEOBXOAMMOCTHY yyeTa

PMNbTPaLMOHHBIX CUN onpeaeneHue &, crefyeT NPoM3BOAWUTL aHaANUTUYECKN UK
rpachoaHanMTUYECKUM METOLOM NyTEM NMOCTPOEHUSI MHOTOyrofibHUKa cun Ha 6ase
PaBHOLENCTBYIOLLMX BECOB KaXOoi U3 TpexX 30H MpU3Mbl OBpYLLEHUS C y4eToM
CYMMapHbIX (MIbTPALMOHHBIX CUT, AEACTBYIOLLWMX B KaXO0M U3 HUX.

HanpaBneHusi U 3Ha4YeHUsi CyMMapHbIX (OMIBTPALMOHHBIX CUM ONpefensoTcs
o 3aflaHHOW MMOPOAVMHAMUYECKON CeTKe ABMKEHUS (PUIbTPaLVOHHOTO NOTOKa Mo,
COOpYXKEHVEM.

[Ons aToro nocre MOCTPOeHWsi O6BLEMMIOLLEN MOBEPXHOCTW CKOMbXEHUS Mo
MeToay, U3NoxeHHoMy B E.2, 1 NoCTpoeHusi TMapoanHaMMYeckon CeTkn (MeTonoM
OrJA wnm pacyeTHbiM cnocobom) kaxgas u3 3oH |, I, 1l (cm. pucyHok E.1a)
oka3blBaeTCsl pa3buToON Ha psif YH4acTKOB, OISt KaXOOro U3 KOTOPbIX HaxoauTcst
NMHUA  TOKa, TMpPOXOAsLAs 4epe3 LeHTp TshkecTU yyacTka. Hanpasnenve
UINBTPALMOHHON CUIMbl NMPUHUMAETCS MO KacaTeNbHOM K 3TON NUMHUM TOXE B
LieHTpe TsKeCTH y4acTka, a 3HaveHue ee - no dopmyne

by = 'wam,z'-’qi . (E.10)

rae ‘¥ - YAenbHbl BEC BOAbI;
Tins - CPEOHWI TPaAMEHT Hamnopa AMs 4aHHOTO y4acTKa;

A; - nrowaak yyacTka.

3HaueHnsi  CymmapHbix  dmnbTpaumonHsix  cun Pri, Pra, Pr3
onpeaenalTcs Kak reoMeTpudeckme CyMMbl (UnbTPaLMOHHBIX CUMN B Mpeaenax
paccmatpvBaemoii 3oHbl |, Il unm Il

E.6 I'Ip|/| onpegeneHnun cunbl npefesibHoro conpoTuBrieHMA B clydae casura C

BbINOPOM MNPU CENCMUYECKUX BO3AENCTBUAX Ry’gg cnegyeT y4uTbiBaTb CUMbI
VHepLUWMN, AENCTBYIOWME Ha PYHT B npeperniax npuamMbl BbIMOpa W Ha MPUrpysKy,
onpefensemMblie MO YCKOPEHWO 3EeMHON MOBEPXHOCTW, COOTBETCTBYIOLLEMY
NPUHSTBIM PacYETHON CEACMUYHOCTU M HanpaBreHUo CeNCMMYecKnxX KonebaHui.

Ecnn ocHoBaHue u npurpy3ka pacnonoXeHbl Hibke ypoBHs BOAbl, TO no CIl
14.13330 BeC TrpyHTa OCHOBaHWA W MPUIPY3KM MNPUHMMAETCA C  y4eToMm
B3BeLLMBAIOLLEro AeNCTBUSA BOAbI, @ CUMbl MHEPLMM ONpeaenstoTcsa No MIoTHOCTU
IPYHTOB B BOAOHACHILLEHHOM COCTOSIHUM.

E.7 TMpn pacyeTe yCTOMYMBOCTN COOPYXEHU MO CXemMe CMELLUaHHOro caBura
COMPOTUBIIEHNE OCHOBAaHUS CABUIY CriedyeT MpuHUMaTb paBHbIM — CyMMe
COMPOTMBIIEHUIA Ha y4acTKax NoCKOro CABWra U cABUra ¢ BbINMopoMm (pucyHok E.2).

PucyHok E.2 - Cxema K pacueTy HecyLle CNOCOGHOCTN OCHOBaHUA 1
YCTOMYUBOCTU COOPYKEHUSI NPU CMeLLaHHOM caBUre
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ab- yyacTok nrockoro casura; 6e - yyacTok casura ¢ BbinopoM; 68206 - 30Ha
BbInopa

PucyHok E.2 - Cxema K pacyeTy Hecyleln crnocobHOCTU OCHOBaHVS W
YCTOMYMBOCTM COOPYXXEHWS MPU CMELLaHHOM caBUre

Cwiny NpeaesnbHOro COMPOTUBIIEHUS MPU PACYETEe YCTONYMBOCTU COOPYXKEHUI MO

cxemMe  cMelwaHHoro  casura K, npu noctynarerbHoii dopMe casura
peKoMeHayeTCsi onpeaensTb no opmyre

Reom = (omtaer +opdiad + rybyd, (E.11)

TAE Oy, tger, o - TO X, YTo U B E.2 faHHoro npunoxeHnus;

bl! bz - pacyeTHble 3Ha4YeHUA LUMPUHBI Y4aCcTKOB NOAOLLUBbI COOPYXeHWUA, Ha
KOTOPbIX MPOUCXOOAT CABUI C BbINMOPOM U NIIOCKUA CABW;

Tlim - NPEAENbHOEe KacaTerlbHOe HanpsxeHne Ha ydacTke CABWra C BbINOPoM,
onpegensemoe no gopmyrne (E.9) aaHHoro npunoxeHnst npu & =4 ;

i - pa3vmep  CTOPOHbl  MPSIMOYrOfIbHOW  MOAOLWBLI  COOPYXEHUs,
nepneHAVKYNapHOW CABUratoLLen curne.

3HaveHue & cregyet onpegenstb B 3aBUCUMOCTU OT Ty (C HUM30BOM
CTOpPOHbI) NO dopmyne

BT
by =—-—— (E.12)
T T

rae 0. =MNpdy, ANS rpyHTOB C Ko3ddmumeHTom casura tgy; »0,45 n o, =0
npu tzw; < 0,45;

U4 - CpefHee HOpMarbHOe HanpskeHue B MOAOLIBE COOPYXEHWs, Mpu
KOTOPOM MPOUCXOAMUT paspyLleHUe OCHOBaHWS OT OAHOW BepTUKarnbHOW Harpysku
(cm. pucyHok E.16);

Ny -Toxe,uTonB 7.7.
lMpy aKcueHTpUCUTETE €p HOPMASbHON CUMbl ¥ B CTOPOHY HIbKHEro Gbeda B
cbopmyrie (E.11) BmecTo &, & by crnegyeT npuHumathb 3*, b;“ n E:; (roe
*

8" =b-Z2¢,, a bf‘ =§:-1%); 3KCLEHTPUCUTET B CTOPOHY BepxHero 6beda B

pacyeTax He y4uTbiBaeTCcA.
I'Ip|/| CMeLlaHHOM caBure ¢ NOBOPOTOM B MNaHe npeaenbHyo CABUraroLLyto cuny

MPUHUMAOT ~ paBHOW &; R...,, [O€ & OonpedensoT no ykasaHuam 7.10 u
pekoMeHayemoro npurnoxenns .

E.8 Mpu npsiMoyronbHOW MOAOLUBE COOPYXEHWUS ANMHOW ! W LUMPUHOM & cuna
npeaenbHOro CornpoTHBIIEHNS OCHOBaHWS onpeaensieTcsi no opmyre

Ry =4 (nd N, +erNon, +gNny) (E13)
rae
" 5 b
e ik, P P . pi: . = 2 g
A =n"in, =1 0,25T,?sg 1+tggoIT,?3c 1+tg@1N 7 &M

g

»". tger, o -TOxe,yTouB 7.7, ¥y, N, u Ny -1oxe, ytonB E.3.

E.9 [Ona onpepeneHvs BepTMKarbHOM COCTaBrsOLEN Hecyluei crnocobHOCTU B
HeapeHNPOBaHHBIX YCIIOBUSX MPU NMOCTOSIHHOW WM30TPOMHON NPOYHOCTU Ha CABWUr

€31 MOXHO MCMOIb30BaTh CreAyHoLLyo 06LLyto (opmyny

* 4
Ry=4 [Nccu,l (1450 +dog ~eg) + 4], (E.15)



rae AN, =5,14 - KO3(MLIMEHT HecyLLel CNocoBHOCTY;

€y, - DACYETHOE 3Ha4YeHNe COMNpOTUBIIEHNS! HEAPEHNPOBAHHOMY CLBUTY;
) 1 1 F
gL

Hi
e el - KO3XHMLIMEHT HaKIOHa HarpysKu,
2z Ao,y

*®

b
g = 0,2(1- Zﬁm)j— - KO3(PPMLNEHT hopMbI;
d
doq =0.3arctg o KO3(MLMEHT 3arnybrieHns:;
Fey = Fyp =Ry — Egp - ropusoHTarnbHas Harpyska Ha nnowaab 4%;
Fy; - nonHasi ropusoHTanbHas Harpyaka Ha yHAaMeHT;
Ry - CONpOTUBNEHVE CABUTY BHE 4*;

Rygp - TOpU3OHTamnbHas COCTaBsIOWEAS PaBHOAEWCTBYIOLIEY aKTUBHOMO M
NacCUBHOTO AaBMEHVs Ha (yHOAMEHT;

A" -Toxe, yTon B E.8;

d - 3arnybnexvie yHoameHTa.

MpunoxeHue X (pekomeHagyemoe).
OnpepgeneHne KOHTaKTHbIX HaNps>KeHUn
MEeTOAOM BHELEHTPEHHOro cxxatusi

Mpunoxenne XX
(pekomeHgyemoe)

Mo MeToAy BHELLEHTPEHHOTO CXaTWsi HOpMaribHbIe U KacaTernbHble KOHTaKTHble
HanpspKeHWst NpY HENSOCKOW MoAoLBe coopyxeHus (pucyHok XK.1) onpegenstoTcst
no copmynam:

o=£cos§+—rcosﬁ- .1
st OK.1)
N . Mr .
7="snd+—snfg
1 A , (K.2)

rae N - paBHO,CleIZCTByIOLLI,aﬂ Cun, NPUNOXXeHHbIX K COOPYXEHUIO;

A =N, - MOMEHT 3TOW CUrbl OTHOCUTENLHO LIEHTPA TSXKECTM MOAOLLBbI (CM.
pucyHok XK.1);

A, fy - nnowaab NogoLWBbI 1 ee LeHTparibHbI MOMEHT VHEPLIK;

¥ - paguvyc-BEKTOp pacCMaTpuvBaEeMON TOYKW X MOAOLBbLI OTHOCWUTESbHO
ueHTpa 0;

4§ - yron mexay HanpaefieHVeM paBHOAEWCTBYOWEW Y 1 HopMmarnbilo K
nopowse B Touke X ;

{ - yron mexgy HopmansiMu K NMoaoLUBe B ToUKe X U K paguycy-BeKTOpY 3TOi
TOYKM.

PucyHok X.1 - Cxema K onpeaeneHuto HopmasibHbIX U KacaTenbHbIX
KOHTaKTHbIX HanpsHKeHUM NpyU NOMaHOM NOAOLLIBE COOPYXKEHUA

PucyHok XK.1 - Cxema K onpefeneHnio HopMarbHbIX U KacaTenbHbIX KOHTaKTHbIX
HanpsKeHU NpY NIOMaHoW NOJOLLBE COOPYXEHUS

Mpy Nnockoi NOAOLUBE COOPYXEHUSI KOHTaKTHbIE HaNpshKeHWsi onpenensitoTcs
no copmynam:

Meosd  Mx
g=—""+".

A E

(K.3)



. (K.4)

rae x - paccTtosiHue oT paCCManVIBaeMOVI TOYKM 00 LUEeHTpa TAXeCTU NOAOLLBbI;

I, - MOMEHT MHepLMV NIoLLAAVN NOLOLIBKI.

MpunoxeHune U (pekomeHayemoe).
OnpepeneHne KOHTaKTHbIX HanpsXKeHUn ons
COOpPYXEHUN Ha OAHOPOAHBbIX NecYaHbIX
OCHOBaHUSAIX METOAOM 3KCNEepPUMEHTanbHbIX
anwop

Mpunoxerne N
(pekomeHayemoe)

HopMmaribHble KOHTaKTHble HanpsikeHWs METOLOM 3KCMEPUMEHTArbHbIX 3Mop
onpegensoTcs:

B Cllydae KOomja paBHOOEWCTBYIOLIAS BCEX BHELHWX Cun P MpoXoauT uyepes
LIEHTP NMOAOLLBLI COOPYXKEHWSI, MO hopmMyrie

oo R ol n.1)

roe o, - HOpMalnbHOE KOHTakKTHOe HanpsXxeHne B TO4Ke, Haxoasilencs Ha
pacCToAHUM x OT LeHTpa NogoLBbl COOPYXEeHUA;

T, - OTHOCUTENIbHOE  HOpManbHOE  KOHTaKTHOE  HanpsbkeHne B
COOTBETCTBYIOLLEN TOYKe, onpefensemoe no Tabmmue W.1 B 3aBucuMmocTu oOT

a
o =ﬁ (HWxe ypoBHSI BOAbl YAEmNbHbIA BEC fpyHTa criegyeT NpuHUMaTh C
1

y4€TOM B3BELLMBAKOLLErO Ae/CTBUS BOAbI);

04 - CPEAHEE HOPMArbHOE KOHTAKTHOE HanpshKeHUE MO MOLOLIBE COOPYXEHMS,
paBHoe
7

o e R

o

B Cllydae BHELEHTPEHHOro npurioxxeHna K OCHOBaHWUIO paBHO,D,eIhCTByIOLLleVI
BHELHUX CU N OTCYTCTBUA pacTArvBaroLmx Hal'lpﬂ)KeHVIIZ MO KOHTaKTy NoAoLBbI

2e 1
dyHAameHTa C OCHOBaHUEM Mpu Tp < o no chopmyne
3

_ lZepx
Oy =Tyom|lt o |, n.2)

rae g, Iy, x - TOXe, YTo 1 B chopmyne (L1.1);

é‘p - OKCUEHTPUCUTET MNPUNOXeHUA Harpysku, Hopmaanoﬂ K MJIOCKOCTU
NOAOLLIBbI COOPYXEeHWUSA;

g - Ko3adhdMLUMEHT, onpeaensemblii no Tabnuue .2

Mpumeyarve - Mpu nogctaHoske B cpopmyny (U1.2) 2 1 x creayeT yuuTbiBaTb
MX MONIAPHOCTb OTHOCWTENBHO Hayarna KoopAuHaT, MPYHUMAaeMoro B LieHTpe
MOAOLLBbLI COOPYXKEHUS.

Tabrmua U.1 - 3HaveHns @,



ra T, npu Ny

0,5 1 2 4 6 8 10
0 1,18 1,22 1,28 1,34 1,38 1,40 1,42
0,1 1,17 1,21 1,27 1,32 1,36 1,38 1,40

0,2 1,16 1,20 1,25 1,29 1,33 1,35 1,36

0,3 1,14 1,17 1,20 1,24 1,27 1,29 1,30

0,4 1,11 1,14 1,15 1,18 1,20 1,22 1,23

0,5 1,08 1,09 1,09 1,10 1,11 1,12 1,12

0,6 1,03 1,02 1,01 1,00 0,99 0,98 0,98

0,7 0,98 0,95 0,91 0,87 0,85 0,83 0,82

0,8 0,92 0,87 0,80 0,74 0,70 0,67 0,65

0,9 0,82 0,74 0,68 0,59 0,50 0,46 0,43

1,0 0 0 0 0 0 0 0

Tabnuua W.2 - 3HaveHuns koaddmumeHTa #2;

Yncrno 0,5 1 2 4 6 8 10

mogenmposanus N

Kos LMHT 5 1,221 {11,296 /1,345 (/1,402 |/ 1,464 | 1,501 | 1,628

MpunoxeHune K (o6a3arenbHoe). OnpeageneHue
ocafikm OCHOBaHMUA MeTOAO0M MOCIIOMHOro
CYMMMUpPOBaHUA

Mpunoxenne K
(obs3aTenbHoe)

K.1 Ocapka ocHoBaHWsi onpepgernsieTcss MeTOAOM MOCIIONHOMO CyMMMUPOBaHUSI B
cooTBeTcTBUM ¢ 11.6.1. [lononHuTensHble BepTUKarbHble HanpshkeHns B cepeguHe
i-ro Crosl rpyHTa NPUHMMAlOTCA PaBHbIMW MOJYCYMME YKasaHHbIX HanpspkeHun Ha

BEPXHEW Z;_| W HWKHEN Z; rpaHuLax crios.

K.2 3HayeHue [OMONHATENBHOMO BEPTUKANLHOTO HaMpsPKEHUs Ha rnybuHe z;
OCHOBaHVsi OT Harpy3ok # 1 npurpy3ok ¢ onpepensieTcs no gopmyne

Ogpi = XPtog;d,



roe ¥ - cpegHee hakTMYecKoe BepTMKaribHOE OaBfEHWE Ha IPYHT MO MogoLise
yHaameHTa;

Gy - KOI(PULIMEHT, YUMTLIBAIOLLMIA U3MEHEHWE NO ry6uHe JONOMHUTENBEHOTO

[aBreHnst B PyHTE U NpuHMMaeMblin no Tabmmue K.1 ana nosMovronsHoi dopmbl
. 2z,

nogoLwBsbl B 3aBUCMMOCTW OT OTHOCUTENMbHOW FNYyOWHbI &2 = ?’ N OTHOLLIeHUs

i . T
CTOPOH 3’ AN KPYTTION - OT OTHOLLEHUS! #2 = 7’ ;

Gtay - KO3(DMLMEHT, onpefensembli Ans NPsMOYrofbHOW MPUrPysku Mo
pucyHky K.1a, a ansa TpeyronbHom - no pucyHky K.16.

Tabrmua K.1 - 3HaueHns koaddmLimeHTa o ;

ﬁ Kpyrmble MpsimoyronbHble yHAaMEHTbl C OTHOLLEHWEM CTOPOH
yHAamMeHThI (| 7 /& paBHbIM
5]
d
1 1,4 1,8 2,4 3.2 5 10
0,0 1,000 1,000 {{ 1,000 |/ 1,000 || 1,000 |/ 1,000 | 1,000 || 1,000
0,4 0,949 0,960 ||0,972 ||0,975 [[0,976 | 0,977 | 0,977 (0,977
0,8 0,756 0,800 |/0,848 /0,866 |[0,875 |0,879 | 0,881 |[0,881
1,2 0,547 0,606 ||0,682 |[0,717 [[0,740 | 0,749 | 0,754 (0,775
1,6 0,390 0,449 |0,532 ||0,578 |[0,612 ||0,630 | 0,639 | 0,642
2,0 0,285 0,336 ||0,414 ||0,463 |(0,505 |(0,529 | 0,545 | 0,550
24 0,214 0,257 (/0,325 [[0,374 |/0,419 (/0,449 (/0,470 | 0,477
2,8 0,165 0,201 |0,260 | 0,304 |(0,350 |(0,383 | 0,410 | 0,420
3,2 0,130 0,160 ||0,210 ({0,251 [[0,294 | 0,329 | 0,360 |[0,374
3,6 0,106 0,130 /0,173 {0,209 /0,250 | 0,285 | 0,320 (0,337
4,0 0,087 0,108 ||0,145 ((0,176 [[0,214 | 0,248 | 0,285 |[0,306
4,4 0,073 0,091 ||0,122 ||0,150 |(0,185 |{0,218 | 0,256 | 0,280
4,8 0,062 0,077 ||0,105 {0,130 |{0,161 |{0,192 | 0,230 | 0,258
5,2 0,052 0,066 |0,091 ||0,112 |{0,141 |{0,170 | 0,208 | 0,239
5,6 0,046 0,058 |10,079 ||0,099 |(0,124 |(0,152 | 0,189 | 0,223
6,0 0,040 0,051 |0,070 {0,087 |{0,110 |{0,136 | 0,172 | 0,208
MpumeyaHve - Mpu onpeaeneHn JONOMHUTENbHBIX BEPTUKAIbHBIX HaNpshKeHUN
Ha rnybuHe z; OT NOAOLBbLI (hyHAAMEHTA MO BEPTUKaNM, MPOXOAsiLen Yepe3
YIIOBYIO TOYKY MPSIMOYFOfbHOMO (hyHAAMEHTa, 3HaueHust KO3(MLIMEHTOB &1,
onpegerneHHble no Tabnuue K.1, ymHoxatotcs Ha 0,25.




PucyHok K.1 - F'pacbuku ans onpenenexnus koaddpuumneHTa "anbcda"(2,

i)
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a - 4nst NPSIMOYrofibHON NPUrpy3ku; 6 - ANs TPeyronbHON NPUrpysKu

PucyHok K.1 - F'padmkn ansa onpegenexns koaduumerTa &y

D,OI'IyCKaeTCﬂ npurpysky annpokcuMupoBaTb I'IpFIMOyI'OJ'IbHOVI, TpeyroanoFl mnun
Tpaneu,emn,aanoPl 3mop0|7| B 3aBUCMMOCTU OT (bOprI 3acbinaemMoro KoTnoBaHa. B
nocnegHeM criydae ocafku CKnaablBarTCA U3 onpeaenieHHbIX ana I'IpﬂMOerﬂbHOVI
n Tpeyroanon Harpysok.

MpunoxeHune J1 (pekomeHayemoe).
OnpepeneHne ocagku OCHOBaHUA NMpwU
cpegHeM gaBneHuM noa nogoLwwBou
COOpPYXEHUSA, NpeBbILIAlOLWeEeM pac4yeTHoe
CONpPOTUBIIEHME FPYHTa

Mpunoxenwe I
(pekomeHayemoe)

Ocapky OCHOBaHWSi NpU CpefHeM AaBrieHMy Nog MOAOLIBON COOPYXeHus 2,
NpeBbILLAIOLLEM PAaCYeTHOE COMPOTMBIEHNE PYHTa OCHOBaHUS £, pekoMeHayeTcs
onpegensTb no opmyne

s, =K,8 n.1)

rae X, - KoadXpMLMEHT yBEMMUeHUst OCaaKu Mpu yyeTe OBracTen NnacTUHecKmnx
nedopmauuin, onpeaenseMblin AN OAHOPOAHOMO B Npefenax CX/Maemoi TOSLLM

rpyHTa A, Npw LWMpUHe coopyxenus & £20 M u H, /& £2 no pucyHky J1.1, B opyrux
Cny4Yasx - o pesynbTaTam cneumasbHbIX UCCRefoBaHuN;

& - ocafka, onpegensiemMas no ykasanusam 11.6.1 n npunoxexus K.

PucyHok J1.1 - Tpadmk ans onpegeneHus koacdduumenTta K(p)
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PucyHok 1.1 - Tpadwik Ans onpeaeneHns koadduumerta £ ?



MpunoxeHne M (pekomeHgyemoe).
OnpepneneHune cTteneHu NepBUMYHOMN
KOHCcONMuAaauum rpyHTa

Mpunoxexne M
(pekomeHnayemoe)

CTeneHb NepBuUYHON KOHCOrMAaaLuv rpyHTa [f; B pacyeTHblii MOMEHT BpeMeHH

a
OT Hayasia pocTa Harpyaku onpegernsietcst no pucyHky M.1, me ¢y - koadpmuneHT

CTeneHn KoHconuaauum (cE =cuzgfh§); 7y =ilfy; ¢ - pacueTHoe Bpewms; i -

BpEMsI pOCTa Harpy3ku; #; - pacyeTHasi TONWMHa cros, onpegensemas no 7.7; ¢y, -
KO3HMLIMEHT KOHCONMAALLMM FPYHTa B BEPTUKANbHOM HanpasieHun.
B cny4ae MrHOBEHHOrO MPUIOXEHWSt Harpy3ku CTeneHb  NepBUYHON

KOHconuaaLuum onpeaensieTcs no pucyHky M.1 ans CE =0,01u 7; =100z,¢ m& .

PucyHok M.1 - 'pacdhmk 3aBMCMMOCTHM cTENEeHN KoHconuaauum ans
pasnu4HbIX 3Ha4YeHUN KoaddurumeHTa CTENEeHN KOHconMaauum
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PucyHok M.1 - Ipadmk 3aBMCMMOCTM cTeneHn koHcommpauum Lf; ot 7 = - ans
1]

pasnUYHbIX 3HAYEHWIA CE

MpunoxeHune H (pekomeHayemoe).
OnpepeneHne KOHEYHbIX FOPU3OHTaNbHbIX
nepemMeLleHn rpaBUTalUOHHbIX COOPYKEHUN
C FOPMU3OHTaNlbHOM NOAOLWBOW Ha HeCKanbHbIX
OCHOBaHMUAX

Mpunoxenve H
(pexomeHayemoe)

H.1 CmeLleHve coopyxeHusi onpeaenseTcsa no dopmyrne

(H.1)

roe 7 - cymMmapHas ropusoHTanmbHasi Harpyaka Ha 1 M AMMHbI COOPYXeHMs
(pucyHok H.1);

# - 4YUCNO CIioeB rpyHTa B npeaenax CMeLLaeMon Tomnwm Hdz's 3

@ - koadpdmumeHT, onpepensembli Mo pucyHky H.2 B 3aBucumocTu oT

OTHOLLEHUsI yGWHbI 3aneraHus NOAOLLBbI i-T0 CrOS TPyHTa #; K MOmyLmpuHe
coopyxeHus &1 2 ;

E s - Mogyrb AedopMaLmy CMELLEEMOTO Criost FPyHTa.

PucyHok H.1 - CxeMbl kK onpeaeneHUto ropM3oHTanbHbIX CMeLeHUn
COOpYXeHuw
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a - npu ogHOPOAHOM OCHOBaHWUK, 6- npu ropn3oHTasNIbHO-CJIOMCTOM OCHOBaHWK,

{ - ropusoHTanbHas cuna

PucyHok H.1 - CxeMbl k onpefeneHunto ropuaoHTanbHbIX CMELLEHWIA COOPYXEeHUI

PucyHok H.2 - 'pacdmk ans onpepenenus koadgduuneHta @
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PucyHok H.2 - M'padwmk onst onpegenenns koadduuneHta &

H.2 B cymmapHylo rOpuU3OHTamnbHylo Harpysky {J criegyeT BKMuYaTb BCE CUIbI,
OeiCTBYIOLME Ha COOPYXEHWe B HanpaBneHun caBwra, 3a BblYETOM CWN OTNopa,
NpYHUMaEMbIX PaBHLIMU AABIIEHWIO IPYHTA B COCTOSHUM MOKOS.

H.3 Mogynb gedopmMaumm rpyHTa B CMELLAEMOM Crioe Ed;-s,;- NPUHUMAETCS PaBHbIM

1,2 E; - ons rmyHUCTBIX rPyHTOB U 1,5 E; - ANsA necyaHbIX rpyHTOB, e &; - To xe,
4YTO 1 B MpUNoxeHumn B.

H.4 PacueTHas rny6uHa cmeLlaeMoit Tonum # g; NpUHUMAaeTCs paBHOM

Hy, =040 +03H, (H.2)

rae A, - mybuHa cxiMaemMon TonLy, onpeaensemast B cootBeTcTaum ¢ 11.6.2.

MpunoxeHue IN (cnpaBoyHoe). OCHOBHLIE
OyKBeHHble 0603Ha4YeHuA

Mpunoxenwe M
(cnpaBo4HoOE)

Koadb ch mLme HTLI HapeXXHOCTH, yCnoBUI paboThl U coYeTaHUsI Harpy3ok



- K03(PPMLMEHT yCcrnoBUin paboTbl;

Fe

g - KO3(HPNLIVEHT HAZEXHOCTU MO FPYHTY;

T - KOSWHMGHT HageXXHOCTN NO CTeNneHn OTBETCTBEHHOCTUN COOPYXEeHUS;
- - KO3HMLIVEHT COYETAHNS Harpy30K;

},c' - KO3PMUMEHT YCroBUii paboThl, YUYUTHLIBAIOWMIA  3aBUCHMOCTb

peakTUBHOTO [aBMEHWs! TPyHTa C HU30BOW CTOPOHbI COOPYXEHUS OT
FOPU30OHTaNbHOrO CMELLEHVSI COOPYXKEHVISi NPU MOTepe UM YCTOMYMBOCTY.

XapakTe pUcTMKu rpyHTOB



2d

o5

py, B
8

crp s al,c:rp

o, 4

cr s Last

Ueps Vast

ta

- HOpMaTUBHOE 3HA4YEeHMe XapakTepUCTUKU;

- pac4yeTHoe 3Ha4YeHne XapakTepucTUKn,

- goseputeribHas BEPOATHOCTb pacYeTHbIX 3HaYEeHUI;

- MJIOTHOCTb;

- NNOTHOCTb CKerneTa rpyHTa;

- MNIOTHOCTb YacTuu,;

- NOKasaTtesb TeKy4eCTH;

- YAENbHbIV BEC;

- KO3(PPMLIMEHT NOPUCTOCTMH;

- KO3(PPMLIMEHT YNIOTHEHUS;

- yAaenbHoe cuenneHne;

- Yron BHYTPEHHEro TPeHwsi;

- Moaynb aedopmarm;

- MOAyrb CABUra;

- k03hdmuMeHT nonepeyvHon aedopmauum (MyaccoHa);

- KO3(PPMUMEHT hrnbTpaLmy;

- KO3(PPMLMEHT KOHCONMAALNK;

- KO3OPMUMEHT CTEeNeHN KoHConMaauum;

- CTeneHb I'IepBVNHOVI KOHConmaauwuu,

- CTeneHb BTOpVI\-iHOI‘/'I KOHConmaauwuu,

- KO3(PMLIMEHTBI YNPYron 1 rpaBUTaLMOHHON BOAOOTAAYY;

- NapameTpbl NON3y4ecTy;

- KO3(OPMUMEHT BOOOMOITOLLEHNS;

- [PaVeHTbl Hamopa COOTBETCTBEHHO  KPUTUYECKUI
OelCTBYOLWMN;

- KpUTMyeckas v AencTByoLLas CKOPOCTU MnbTpaLum;

- nokasaterb rMoKocTu beH,ElaMeHTa;

n



B - mpeden MpoYHOCTM Ha OAHOOCHOE CXaTue OTAENbHOCTU
Eniten (MaccyiBa) cKarbHbIX IPYHTOB;

R (B - npefen MPOYHOCTV Ha OAHOOCHOE PaCTsPKEHWE OTAENbHOCTU
il (maccuBa) ckanbHbIX FPyHTOB;

R - npeaen Nnpo4YHOCTU Ha CMATUE MacCKBa CKarlbHOIO rpyHTa;
£5,M

) - CKOPOCTM pacnpoCTpaHeHUs! MPOAOSbHbBIX 1 MONepeYHbIX BOSH B
B s cKarnbHOM mMaccuBe.

Harpy:;KM, HanpsXeHus, cConpoTMBrieHUA

Ay - 0006 LLeHHast pacyeTHas cABUraroLLas cuna;

R - 0606LLUeHHasn pacyeTHas cuna NpeaenbHOro ConPOTUBIEHNS IPYHTA;

R - pacyeTHOe 3HAYyeHVe NpedenbHOro COMPOTUBIIEHUS TPyHTa Mpu
ol NOCKOM CABUreE;

R, - pacyeTHbIe CUMbl CONPOTUBIIEHNSI CBall, aHKEPOB;

R, - pacyeTHas cuna npeaesibHOroO COMPOTMBIIEHWS OCHOBAHUS Ha

y4yacTKe caBura ¢ BbInopom,

- pacyeTHOe 3Ha4YeHue ropuU3OoHTalbHbLIX COCTaBMNAKWMX NacCMBHOIO

EP”“‘ [aBreHNsi rpyHTa C HU30BOW CTOPOHbLI COOPYXEHNS;

B - PacyeTHOe 3HaueHne TOPUIOHTAMbHbIX COCTaBJ‘!ﬂ}OLLl,I/IX aKTUBHOIO
k [aBreHVs rpyHTa C BEPXOBOW CTOPOHbLI COOPYXEHUST;

& - CyMMapHas (urbTpaLMoHHas cuna;

4 - paBHOMEPHO pacrnpeaeneHHas BepTukarnbHas Npurpyska;

a - HOpMarnbHOEe HanpsKeHUE;

T - KacaTernbHOe HanpsikeHue;

i - n36bITOMHOE AaBMNEHVE B MOPOBOW BOAE;

- BepTuKarbHOEe HopMarnbHOE HanpsXXeHne B rpyHTe,

OZ

0. - TO e, OT COGCTBEHHOTO BECa IPYHTa;

o2 - TO Xe, [JONONHUTENEHOE OT BHELLHEH Harpy3Ku;
W - YNCIIO MOLIEMMPOBAHNS.

e opmaumm OCHOBaHUI U COOPYXKeHUI



T - COBMecCTHas iedhopMaLivsi OCHOBaHMS U COOPYXEHUS;

g - npegerbHoe 3HadYeHWe COBMECTHOM [fediopMaluy OCHOBaHUst W
u COOPYXEHNST;

5 - HecTabunMaupoBaHHas COBMECTHas aedopMmauusi OCHOBaHUS U
d COOPYXEHNST;

5,1, i - COOTBETCTBEHHO OCafKa, rOpPU3OHTarbHOE MepeMeLleHne M KpeH
COOPYXEHWS.

FeoMeTpuUyeckue xapakTe pUCTMKU

I - OJVHA COOPYXKEHUST;
b - LLUPUHA COOPYXEHUS;
I - BbICOTa COOPYXEHUs!;
A - NroLaab NOAOLLBbLI COOPYXEHUS;
g - BKCLIEHTPUCUTET;
r - paguyc;
A - TOMLLMHA CNOSt TPYHTa;
5, - BbICOTa KOHCONMMAMPYEMOTO CIOs;
H, - rMyGUHa CXXMMaEMO TOMLLY;
Hy - TOMLLMHA CMELLIAEMOro CIosi;
s

- yron nageHua TpeLnHbl;

g
oy - Yron NpoCTUPaHUs TPELLWHbI;
I - AJIMHA TPELLWHBI;

b - LLMPVHA PaCKPbITUSA TPELLWHBI.
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