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dhopmauusi, yegoMNeHNE U TEKCThl pasMeLLlanTCcsa Takke B MHPOPMaLMOHHOK cucTeme obLero noib3oBa-
HUSt — Ha odhmymanbHOM canTe paspaboTumka (MuHpermoH Poccun) B ceTu IHTepHeT
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CTpaHeH B kayecTBe ohmLManbHOro n3gaHns Ha Tepputopun Poccuiickoin degepauun 6e3 paspelleHns MuHpermoHa Poccumn
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CBO/J, MNMPABUJI

OCHOBAHNA TMAPOTEXHNYECKWNX COOPY>XEHWNI
Foundation of hydraulic structures

Jarta BBefeHuns 2011-05-20

1 O6nactb NPUMeHeHNS

TpeboBaHNA HACTOALLEro CBOAA NpaBW  PacnpoCTPaHAOTCA Ha  MPOEKTMPOBaHME
OCHOBaHWI FMAPOTEXHUYECKNX COOPYXKEHWIA BCeX KnaccoB cornacHo CIM 58.13330, B Tom
yuncne rpaBUTaLMOHHBIX, apPOYHbLIX M KOHTPQIOPCHBIX NIOTWH, MOAMOPHbIX CTEHOK, LU/IH30B,
LLEeNbMOBLIX U MOPTOBbLIX COOPYXKEHMIA, ECTECTBEHHbLIX CK/IOHOB UM UCKYCCTBEHHbIX OTKOCOB
Ha y4yacTKax pacrnonoXeHus rTMaPOTEXHUYECKNX COOPYXKEHNIA.

B cBoge npaBun falTcs  KnaccuumKkaums TPYHTOB M UX  (PU3MKO-MeXaHM4YecKume
XapaKTePUCTUKKN, WHXXEHEPHO-Te0NorMyeckas W pacyeTHas Cxemartu3aumsi OCHOBaHWA,
MEeTOAbl PacYeTOB YCTOMUYMBOCTM OCHOBAHMWI, HanpsXXeHHO-Ae(hOPMMPOBAHHOIO COCTOSHMS,
cythhO3MOHHON NPOYHOCTK. TaKXe YCTaHOBNEHbI METOAbI KOHTPONS KayecTBa MOArOTOBKM
OCHOBaHWIA, MeToAMKa HabMOAEHWIA 3a NOBEAEHNEM OCHOBaHWIA B NPOLLECCE KCMyaTaummn n
NHXXEHEPHbIE MEPONPUATUS MO MOBbILLEHNIO HAAEXXHOCTN OCHOBaHWIA.

CBof npaBui He pacrnpocTpaHAeTCa Ha MPOEKTUPOBaHME NOA3EMHbIX TMAPOTEXHUYECKUX
COOPY>KEHWIA.

2 HopmaTumBHbIe CCbINKN

HopmaTvBHble [OKYMEHTbl, Ha KOTOpble B TEKCTe HACTOSLLEro CBofa NpaBwa WMMeEHTCS
CCbINKW, MPUBELEHbI HUXKE.

depepanbHbIv 3aKOH 0T 27 aekabps 2002 r. Ne 184-d3 «O TeEXHUUECKOM PerynnpoBaHum»

BoaHbIli kogekc Poccuiickoin deaepaumm ot 03 ntoHsa 2006 r. Ne 74-@3

®epepaibHbli  3akOH  oT 21 wmona 1997 r. Ne 117-®3 «O 6e30nacHOCTu
TMAPOTEXHUYECKUX COOPYXKEHUIN»

depepanbHbIi 3akoH 0T 30 aekabpsa 2009 r. Ne384-d3 «TexXHUYECKUA PernaMeHT o
6€30MacHOCTM 34aHWI N COOPYXKEHNI»

PepnepanbHbI 3aK0H 0T 21 aekabps 1994 r. Ne 68 «O 3aLMTe HaceNeHNA U TEPPUTOPUIA OT
upe3BblYaiHbIX CUTYaLuii NPUPOLHOIO U TEXHOrEHHOTO XapaKTepa»

®epepanbHbli 3aKoH PP ot 10 aHBaps 2002 r. Ne 7-®3 «O6 oxpaHe OKpYKatoLeit
cpeab!» (pea. ot 05 deBpans 2007 r.)

MoctaHoBneHne MpasuTtenbctBa PP o1 06 oKTA6pA 1998 r. No 1303 «O6 yTBEpPXAEHUM
MonoXxeHWs 0 JeKNapypoBaHUM TMAPOTEXHUYECKNX COOPYIXKEHNIA»

CI 14.13330.2011 «CHwI 11-7-81* CTpouTeNbCTBO B CEMCMUYECKNX paidiOHaX»

CIM 22.13330.2011 «CHwIM 2.02.01-83* OcHOBaHWA 34aHUIA U COOPYXKEHUI»

CI 58.13330.2011 «CHwuIT 33-01-2003 ['MapoTexHuyeckne coopyXeHus. OCHOBHbIe
MONIOXKEHNA»

FOCT 12071-2000 I'pyHTbI. OTOOP, YraKoBKa, TPAHCNOPTUPOBaHME U XpaHeHKE 06pa3LoB

FOCT 12248-96 T[pyHTbl. MeToabl /1a60paTOPHOrO OMNpeaesieHns  XapakTepucTuk
MPOYHOCTA U AehOpMUPYEMOCTH

FOCT 20522-96 'pyHTbI. MeToapbl CTaTUCTUYECKON 06pabOTKM pe3ynbTaToB UCMbITaHWI

V3gaHve othmumanbHoe
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FOCT P 22.0.01-94 Be3onacHOCTb B Ype3BblyaliHbIX cUTYyaUMsX. OCHOBHbIE NONOXEHWUS

FOCT P 22.1.02-95 be3onacHOCTb B 4pe3BblYaiHbIX CUTyaumsiX. MOHUTOPUHT ©
NpOrHosnpoBsaHune. TepMUHbI 1 OnpeaeneHns

MpumeyaHune—pn Nob30BaHWN HaCTOALLMM AOKYMEHTOM LiesIeco06pasHO NPOBEPUTL AEACTBME CChINOYHBIX
CTaHZAPTOB M KNacCU(UKATOPOB B MH(IOPMALMOHHOM CUCTEME OOGLLEro nofb30BaHMA — Ha OQMUMaIbHOM caiiTe
HaLMOHaNbHOro opraHa Poccuiickoii defdepauun nNo ctaHAapTM3aLmm B CeTY VIHTEPHET MM MO eXKEeroAHo 13fgaBaeMomy
MH(OPMaLOHHOMY YKa3aTento «HauyoHabHble CTaHAapTbl», KOTOPbIA ONy6/IMKOBaH MO COCTOSHUIO Ha 1 siHBaps
TEKyLLEro roga, 1 No COOTBETCTBYHOLNM €XEMECAYHO N3aBaceMbIM MHdJOpMaLLMOHHbIM yKazaTtensam, OI'Iy6fIVIKOBaHHbIM B
TeKyLLeM rofy. Ecny CCbIoYHbLIA [OKYMEHT 3aMeHeH (M3MEeHEH), TO MPW MOb30BaHMW HacTOSLLMM CBOAOM NpaBun
CneayeT PYKOBOACTBOBATLCA 3aMEHEHHbIM (M3MEHEHHbLIM) AOKYMEHTOM. ECAM CCbINOYHbIA [OKYMEHT OTMEHeH 6e3
3aMeHbl, TO NOJI0OXKEHWE, B KOTOPOM flaHa CCbl1Ka Ha HEro, NPUMEHAETCA B YaCTW, He 3anarV|Barou.|,e17| 3TY CCbI/IKY.

3 TepMUHBI 1 onpefeneHns
B HacCTosALlEM CBOAE nMpaBn/1 NMPUHATLI TEPMUHBLI C COOTBETCTBYHOLLMMIN OMNpeaeeHNAMN:

3.1 rpyHT: [lopofbl, MOYBbLI, TEXHOreHHble 06pa3oBaHVs, MpPeACTaBAsANOLWMe COOOWA
MHOTOKOMIMOHEHTHYIO M MHOroasHyto reosiorMyeckyto cpefly M ABASOLLMECS OOBLEKTOM
VHXXeHEPHO-X03ANCTBEHHON LeATe/IbHOCTU Ye/loBeKa.

3.2 pjaBneHWe rpyHTa akTuBHOe: CWNOBOe BO3[ENCTBME FPyHTa Ha oOrpaxgaroLiue
KOHCTPYKUMW B COCTOSHWW  NpefesibHOrO0  paBHOBECWSA, COOTBETCTBYIOLLEE CTaguu
06pa3oBaHMsi MOBEPXHOCTM 06pYyLUeHMsi, MpPU  KOTOPOM KOHCTPYKUWS CMeljaeTcs Mo
Hanpas/IEHNIO OT FPyHTA.

3.3 paBneHune rpyHTa naccvBHoe: CuoBOE BO3MAENCTBME TPYHTA Ha OrpakaaroLLyHo
KOHCTPYKLMIO B COCTOSIHUW NPefe/ibHOro paBHOBECKS, COOTBETCTBYHOLLEe CTaAuM 06pa3oBaHus
MOBEPXHOCTU BbINOPA, KOrAa KOHCTPYKLMA CMELL@eTCs MO HarpaB/IEHUO K TPYHTY.

3.4 [opeHax: YCTPOWCTBO A4/ YaCTUYHOIO WAWM MOSHOTO fepexsata (PUIbTPaLMOHHOIO
MOTOKa B OCHOBaHWUW, a TaKXXe Ha NPU/IEraroLLein K COOPYXXeHUIo Tepputopun, cbopa 1 0TBoAa
MPONIbTPOBABLUMXCS BOA,

3.5  VHXeHepHo-reosiornyeckass  Mofenb:  CxemMaTu3MpoBaHHOEe  OTOGpaKeHue
pasmMelleHns B 00611aCTU BIUSHUA COOPYXXEHUSI WHXXEHEPHO-Te0/I0rMyYecKmX 3/1IEMEHTOB,
HaZleNleHHbIX NOCTOSAHHLIMM HOPMATMBHBIMU W PAaCHETHLIMU 3HAYEHUAMU XapaKTePUCTUK.

3.6 MHXXeHepHoO-reonornyecknii anemeHT (Lr3): O6bLEM rpyHTa OAHOrO BO3pacTa,
MPOUCXOXKAEHNA U BUAQ, XapaKTEPUCTUKM CBOWCTB KOTOPOro B MpefeniaX Bbl4e/IeHHOro
afleMeHTa  SB/AKOTCA  CTAaTUCTMYECKN  OLHOPOAHBIMM M U3MEHSAKOTCA  C/y4ainHo
(He3aKOHOMEPHO) 60 ecnn HabMAatOLLEACS 3aKOHOMEPHOCTLH MOXKHO NPeHebpeYb.

3.7 MeCTHasA NPOYHOCTbL: CBOMCTBO rPyHTa, He pa3pyLLasCb, BOCMPUHMMATL Harpy3ku v
BO3JeMCTBUA B IOKa/IbHbIX 06/1aCTSAX CUCTEMbI «COOPY>KEHNE—OCHOBaHMEY.

3.8 HageXXHOCTb CUCTEMbI «COOPY>XEHME—O0CHOBaHMe»: Cnoco6HOCTb  CUCTEMbI
BbINO/HATL 3a8fjaHHble (PYHKLMK,

3.9 HanpsbkeHHO-gehopmMmpoBaHHoe cocTtosHMe (HAC) coopyXeHuss  wn/unu
OCHOBaHMsA: [poCTpaHCTBEHHOE pacnpefesieHne Hanps>keHWn U geopmauunii B CUCTEME
«COOPY)KEHVE—OCHOBaHME», Pa3BMBaLOLLMXCA B MPOLLECCE MX B3aMMOAENCTBNS.

3.10 Hecywasi cnocobHOCTb 0CHOBaHMsA: CNOCOGHOCTbL FPyHTa OCHOBaHMS BblAePXXMBaTb
MakCUMa/IbHYt0  Harpysky, nepefaBaeMytd Ha HEero CcoopyXeHuem, 6e3 pas3BuUTUA
MOBEPXHOCTEN  CKOMIbXXEHWUS, MPUBOAALLMX K  paspylleHW0 OCHOBaHWM W MOJHOM
HENPUIOAHOCTY COOPYXXEHWUIA K 3KCMyaTaLumn.

3.11 ononseHb: HeycToNYMBbIA MaccuB rpyHTa, CMELLAOLLMIACA MO OTKOCY W/ CKJIOHY.

3.12 ocHOBaHWe rMApPOTEXHUYECKOrO COOPYXeHus: EcTeCcTBeHHas MAM UCKYCCTBEHHO
chopmmpoBaHHast (TEXHOFeHHas) TrpyHTOBas TOMW@, Haxoaawlascs noj  NoAoLUBOM
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COOPY)KEHUA WM BMeLLaKoLWas ero (yH4ameHT, BOLOYMNOPHbIE 3/1IEMEHTbI U ApPEHaXKHbIe
YCTPOWCTBA.

3.13 nonsyyecTb rpyHTa: Npouecc AMTeNLHOIO Aed)opMUpPOBaHUSA TPYHTA BO BPEMEHU
nog, Le/iCTBMEM NOCTOSAHHOW Harpy3Ku.

3.14 npepenbHoe paBHOBECME CUCTEMbI «COOPYXXeHWe—0CHOBaHMe»: CocTosaHue
CUCTEMbI, NPU KOTOPOM HEe3HaUMTeNlbHOE YBE/IMYEHME BHELUHE Harpysku npuBOAUT K
HapyLUEeHNO YCTaHOBMBLLEroCH PaBHOBECUS U BbI3bIBAET MOTEPHD) YCTOMYMBOCTU TPYHTA,
COMPOBOXKAAOLLYHOCA BbIMOPOM TPYHTa W3-NOJ MOAOLLUBbLI COOPYXXEHWUA CO 3HAYMTESbHbIM
HapacTaHneMm 0ocafKu.

3.15 npepenibHOe COCTOAHWME (MPOYHOCTb) rpyHTa: COCTOSHWE TPyHTa B TOYKe, Mpw
KOTOPOM KacaTe/lbHble Y HOPMaJlbHble HanpsXeHUs B 3/IEMEHTE TPYHTA CBA3aHbl KpUTEpUEM
npouHoctn (KynoHa, KynoHa—Mopa, Mwuseca—LLnelixepa 1 T1.4.), a gehopmaumm casura
MOTYT pa3BUBaTLCA HEOr paHUYEeHHO.

3.16 NpoYHOCTb rpyHTa AnnTenbHas: MNPoYHOCTb FPyHTa NPU AINTENbHOM AenCTBUM
Harpysku.

3.17 pacuyeTHbIn rPyHTOBbI 3anemeHT (PIF3): O6beM rpyHTa, B npegenax KoOToporo
HOpPMaTuBHbIE U (M) pacyeTHble 3HAYEHUSI XapakKTEPUCTUK TrPyHTa MPUHMMAKOTCA
MOCTOSAHHBIMU U 3aKOHOMEPHO M3MEHSAOLLMMICA NO HaMNPaB/IEHWIO.

3.18 pacuyeTHas reomexaHudeckasds Mofenb 06bekTa: COBOKYMHOCTb pPacyeTHbIX
FPYHTOBbLIX 3/1EMEHTOB B paccCMaTprBaeMoli 06/1acT OCHOBaHUS.

3.19 conpoTuBNeHWe HeapeHUPOBaHHOMY CABUTY: MaKCcMMaslbHOe COMpPOTUB/IEHNE
rPyHTa CABUratoLLEei Harpy3Ke B YCIOBUAX OTCYTCTBUA APEHUPOBaHNS.

3.20 cypo3msa: BbIHOC MeNiKMX 4acTuL, HECBA3HOIO rpyHTa W PacTBOPEHHbLIX BELLECTB
BOZOW, (DMNbTPYIOLLENCA B FPYHTOBOM TOJ/ILLE COOPYXKEHUS U/UIN €r0 OCHOBaHWS.

3.21 TepmokapcT: [Mpouecc BbiTaBaHUA MOA3EMHbIX /IbAOB C MOC/MEAYIOLWEA OcafKow
rpyHTa, NpMBOAALLEN K 06pa3oBaHMIO OTpuLaTeNibHbIX (DOPM penbeda nav MuUKpopebeda
(6nropua, BOPOHKM, BraAnHbl, 3anafuHbl, KOT/I0BUHbI).

3.22 (unbTpaumoHHaA MpPOYHOCTb: CnoCO6HOCTb  OCHOBAHWSA  COMPOTUB/IATHCA
[EeCTPYKTMBHOMY BO3[ENCTBUIO  (PUIbTPALMOHHOIO MOTOKA, MPOSBASAIOLWEMYCS B BUAE
MEXaHUYECKOMN NN XUMUYECKOW Cydpdo3nn.

3.23 hunbTpaums: OBwKeHre BOAbl B TPYHTaX W MOPUCTbIX cpefax Mof AecTBUEM
rpaBUTaLMOHHbIX CUN.

4 O6LMe NOMOXKEHWNS

4.1 TpoeKTUPOBaHNE OCHOBAHWIA MAPOTEXHNYECKUX COOPYXKEHWIA AOMKHO BbINOMHATHCA
Ha OCHOBE:

Pe3ynbTaToB WHXEHEPHO-Te0I0rMYECKUX, TEOKPUONOTUYECKUX W TUAPOreonornyeckmx
M3bICKAHWIA 1 WCCMEeA0BaHWA, COAePXKaliMX [aHHble O CTPYKType, cOCTaBe, (DM3NKO-
MEXaHUYECKMX 1 TENNOPU3NYECKNX XapaKTePUCTMKAX 3/IEMEHTOB MacCuBa rpyHTa, Haropax,
YPOBHSAX M XMMWUYECKOM COCTaBe MOA3EMHbIX BOf, 06M1acTX UX NUTaHWS W APEHUPOBaHMS,
HaMYNKU MEP3N0Thl U T. A.;

[@HHbIX 0 CEACMMYECKOI aKTVBHOCTM paiioHa BO3BEAEHMS COOPYXKEHNS;

OMnbiTa BO3BEAEHWNS AHAMOTUYHBIX TUAPOTEXHUYECKUX COOPYXKEHU B CXOAHbIX
MH)XEHEPHO-TE0OrMYECKMX U KNMMATUYECKUX YCNOBUAX;

[aHHbIX, XapaKTepU3YHLLMX BO3BOAMMOE TMAPOTEXHNUYECKOE COOPYXKeHMe (HasHaueHue,
Knacc, TWM, KOHCTPYKLWS, pa3Mepbl, MOPSAOK BO3BEAEHMS, AEWCTBYOLLUME HArpysKw,
BO3/€MCTBISA, YCNIOBUSA IKCMAyaTaLun U T.4.);

yyeTa CoLManbHO-9KOHOMUYECKIX YCNOBWIA palioHa CTPOUTENLCTBA;
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TEXHUKO-3KOHOMUYECKOT 0 CpaBHeHUA BapnaHTOB MPOEKTHbIX PELLEHNIA,
o6ecrneymBatoLLEero NPUHATME ONTMMa/bHOIO BapuaHTa C palMOHa/bHbIM MCMOb30BaHNEM
MPOYHOCTHbIX, AehOPMALMOHHBLIX WX APYrMX CBOWCTB FPYHTOB OCHOBaHWSA M MaTepuasoB
BO3BOAMMOIO COOPYXKEHUS MPWU  HaUMEHbLUMX MNPUBEAEHHbIX 3aTpaTtax W BbINOAHEHUN
TpeboBaHWin 6e30MacHOCTN — TEXHUYECKOM, COLMANIbHOM 1 3KONOrMYECKOMN.

4.2 Tlpn NpOEKTUPOBaHNM OCHOBAHWIA TUAPOTEXHUYECKNX COOPYXKEHWIA AOMKHbI ObITb
NpesyCMOTPEHbI pelleHus, obecneymsatoLme 6e30MacHOCTb, HaAEXHOCTb, J0NTOBEYHOCTL U
9KOHOMMWYHOCTb COOPY)KEHWI, a TaKXXe OXpaHy OKPY>KaloLLEen cpedbl Ha BCEX CTagmsx WX
CTPOMTENLCTBA M PaCYETHOr0 CPOKa aKcnyataumu. [1s aToro Npu nNpoeKTUpoBaHumM cresyet
BbINO/HATD:

OLEHKY  WHXXEHEPHO-reoflorTMYeckMx  ycnoBuini B 06M1acTM  B3aMMOfENCTBUSA
MPOEKTUPYEMOrO COOPY)XXEHUSI C Te0NorMYeckor Cpeaoil M MPOrHo3 UX W3MEHEeHWs B
CTPOUTENbHBIN 1 3KCNYyaTauMOHHbIA NEPUOAbI;

pacyeT HecyLeit CNOCO6HOCTM OCHOBAHMSA 1 YCTOMYMBOCTU COOPYIXKEHNS;

pacyeT MeCTHOM NMPOYHOCTU OCHOBaHWS;

pacyeT YCTOMYMBOCTMN €CTECTBEHHbIX CK/TOHOB M NCKYCCTBEHHbIX OTKOCOB, MPUMbIKAHOLLMX
K COOPY>KEHWIO;

pacueT fgedopMauuii  CUCTEMbI «COOPY)XKEHWE—OCHOBaHME» B pe3ynbTaTe [AenCTBuMS
CO6CTBEHHOI0 BECa COOPYXXEHUS, AaBNeHWs BOAbI, FPYHTa, CEMCMUYECKX BO3AENCTBUM U T.M.
N N3MEHEHWS CTPOEHUS| U CBOICTB FPYHTOB B MNPOLIECCE CTPOUTENLCTBA WM 3KCMyaTauum
COOPY>XEHUSA, B TOM YKC/IE C YH4ETOM MX NPOMEP3aHUA U OTTauBaHNS;

pacyeT hnNbTPaLMOHHOK NPOYHOCTY OCHOBaHUSA, NPOTMBOAAB/EHNS BOAbl Ha COOPYXXEHME
N (MNbTPALMOHHOIO pacxoAa, a TakXe Npu Heo6X0AMMOCTU — 06 BEMHbIX (IUbTPALMOHHbIX
CUN N U3MEHEHNS (PUNBTPALMOHHOIO PeXMMa NpY U3MEHEHUN HanpsHXKEHHOrO COCTOSHUA
OCHOBaHWS;

pa3paboTKy WHXXEHEPHbIX MepOonpUATUA, 06ecneunBatOLLMX HECYLLY CMOCOGHOCTb
OCHOBaHWI M YCTOMUYMBOCTb COOPYXKEHUS, TPeBYeMY0 [O/TOBEYHOCTb COOPYXKEHUS W €ro
OCHOBaHMsA, a Takxke, MpPU HEo6XOAMMOCTU, YMEHbLUEHME MePeMELLEHWNA, W3MEHEHWIA
HanpsHKeHHO-4e()OPMMPOBAHHOIO  COCTOSIHUS  CUCTEMbI  «COOPY)XXEHWEe—OCHOBaHMe»,
CHWKeHMe NPOTUBOAABNEHNS N (PUNbTPALMOHHOIO Pacxoaa;

pa3paboTKy MeponpuATUIA, HanpaB/eHHbIX Ha COXPaHEHNE 6M1aronNpPUSATHON OKPYXKatoLLEN
cpedbl UKW yNyyLleHne 3K0N0rMyYecKo 06CTaHOBKM MO CPaBHEHWIO C eCTECTBEHHOI;

pa3paboTKy pa3fenoB AeKnapaunii 6e30MacHOCTU, KaCatoLLMXCA HAAEXXHOCTN OCHOBaHWA.

4.3 [na 060CHOBaHMS HaAEXHOCTU U 6e30MacHOCTN TMAPOTEXHUYECKNX COOPY>KEHWI
[O/KHbI BbINOMHATHCA pacyeTbl rMApaBIMyecKoro, GuabTpauMoHHOro 1 TeMNepaTypHoOro
PEXUMOB, a TaKXKe Harnpsi>KeHHO-AethOPMMPOBAHHOIO COCTOSHUS CUCTEMbI «COOPYXKEHNE—
OCHOBaHMEe» Ha OCHOBe MPMMEHEHUS COBPEMEHHbIX [/1laBHbIM 06pa30M YMCEHHbIX
METOA0B MeXaHWKW CMNOLLIHOW Cpefbl C YY4eTOM peasibHblX CBOWCTB MaTepuanoB U NOpog
OCHOBaHUNA.

ObecneyeHne HaaEXHOCTUN CUCTEMbI «COOPY>KEHVE—OCHOBaHME» A0MKHO 060CHOBbIBATHCS
pe3ynbTaTaMu pacyeToB MO MEeTOAY MpefesibHbIX COCTOSHWMA MX MPOYHOCTU (B TOM 4uUChe
(hMNbTPaLMOHHOWM), YCTOMYMBOCTM, AedopMaumii 1 cmelleHnin. OCHOBOMO/aratoLMm
YCNoBMeM 06ecreveHns HaLeXXHOCTU Npu 3TOM SB/ISETCH YC/I0BUE

YiFo < \\;_c Ry, (1)
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3pecb F, — pacyeTHoe 3HaueHne 06006LLEHHOrO CUI0BOTO BO3AENCTBUA (CUNa, MOMEHT,

HanpshkeHne), feopmaumm WanM  Apyroro napamerpa, Mo KOTOPOMY
NPOV3BOANTCA OLeHKa NpPeAeNbHOro COCTOSHUSA, ONpeAeneHHOro ¢ y4eToMm
KO3(h(hMLUMeHTa HaeXXHOCTU Mo Harpyske yr (cm. 7.3);

R, — pacyeTHOe 3HayeHne 0606LLEHHON HecyLLei cnocobHOCTH, AedopMaLum Unm

[pyroro napameTpa, yCTaHaB/IMBAEMOro C Y4EeTOM KO3IPMPULMEHTOB HaLeXKHOCTH
Mo rpyHTy Yq (CM. pasgen 5);

Yn — KOAPMULMEHT HALEXHOCTMN MO OTBETCTBEHHOCTW COOPYXKEHUS;

Yic — KO3((hMLIMEHTbI COYETaHUI Harpy3oK;

Ye — KO3(h(hULMEHTbI YCN0BUIA paboTbl.

YKa3zaHus 1o onpefeneHuto Yn, Yic, Yc faHbl B 4.5.

4.4 Harpysku 1 BO3€eNCTBMA Ha OCHOBaHWe [O/MDKHbI OMPeaensTbCs pacyeToM UCX0Aa U3
COBMECTHOW paboTbl COOPYXXEHUS 1 OCHOBAHMUS.

BenmumHa 1 HanpasfieHne CeicMUYeCKUX BO3AENCTBUIA LO/MKHbI ONpefeNsiTbCs C YYETOM
XapakTepa BO3LeiCTBUA, NOMOXKEHNSA 0Yara 1 anuLUeHTpa 3eMIeTPSCEHNS.

4.5 PacyeTbl OCHOBaHWUIA rMAPOTEXHNYECKNX COOPYXKEHUI criefyeT NPOM3BOAUTL MO ABYM
rpynnam npegenbHbIX COCTOAHWIA:

Nno nepso rpynne (NOTeps Hecyllel cnoco6HOCTM U (MAM) MOMHAs HENPUrogHOCTb
OCHOBaHWUA N COOPY)XEHMI Ha HUX K 3KCNayaTauum) — pacyeTbl OOLUEA MNPOYHOCTM U
YCTONYMBOCTN CUCTEMbI «COOPYXXEHNE—OCHOBAHME», PacyeTbl MepemeLLeHnid, OT KOTOpPbIX
3aBUCAT NPOYHOCTb N YCTOMUMBOCTD;

Mo BTOPO rpynne (HENPUrofHOCTb K HOPMa/IbHOIM 3KCnyaTauun) — pacyeTbl MECTHOW, B
TOM 4mcrne, (UIbTPALMOHHOW MPOYHOCTM OCHOBAHWI, MEepemeLleHnin u gedopmaunii, He
OTHOCALLMXCS K pacyeTam no nepeowi rpymnne.

[eneHne pacyeToB Ha [Be rpynnbl NpefefibHbIX COCTOSHUA Y4YMTbIBAeT Xapaktep
BO3MOXHbIX NOCNEACTBUIA NPW SOCTUXKEHUM COOTBETCTBYHOLLETO NPeAebHOro COCTOSAHMS.

MeHbLIas 3HAYMMOCTb BO3MOXHbLIX MOCMEACTBUMIA MPU  JOCTUXKEHUM  NpefesibHbIX
COCTOSIHUIA BTOPOI Trpynrbl MO CPaBHEHWIO C MpefeSibHbIMW COCTOAHMAMMW MEPBON FPYMMbl
YUUTbIBAETCA perfiaMmeHTaumeint COOTBETCTBEHHO M MeHee XKeCTKMX pacyeTHbIX ycnosuid. B
CBA3M C 3TMM B ycnosuu (1) NpUHMMAKOTCA CRefylolive 3HavyeHus KO3M(ULMEHTOB
HaJeXHOCTK:

4715 NepBO rpynnbl NpeAebHbIX COCTOSHUIN:

Yn 4515 coopy>keHuid |, 11, 111 n 1V KnaccoB cOOTBETCTBEHHO paBHbiMKM 1,25; 1,20; 1,15; u
1,10;

Yic PaBHbIMU:

[/151 OCHOBHOI0 COYeTaHUsA Harpy3oK B Neprog HopMasbHOM akcnyatauum — 1,00;

NPy 0CO60W Harpyske, B TOM YMC/IE CENCMUYECKOI Ha YPOBHE MPOEKTHOIO 3eM/IETPSICEHMS
(M3), rogoBoit BeposiTHOCTbHO 0,01 1 meHee — 0,95;

npy 0co60i Harpyske, KPOMe CENCMUYECKOW, rofoBoin BeposTHOCTbIO 0,001 1 MeHee —
0,90;

NPy CEMCMUYECKON Harpy3ke YPOBHS MaKCUMa/lbHOr0 pPacyeTHOro 3eMaeTpsceHus
(MP3) - 0,85;

[J15 COYeTaHUA Harpy3oK B Nepuojbl CTpouUTeNbCTBa U peMoHTa — 0,95;

A1 BTOPOW rpynnbl NpeaesibHbIX COCTOSHMIA BO BCEX CyYasX Yn U Yic paBHbIMM 1.

3HayeHVs KoahduLmMeHTa Yy, PernamMeHTUpYIoTCA B 3aBUCUMOCTU OT BUL0B COOPYXEHUMN,

OCHOBaHUIA N PacyeTOB B COOTBETCTBYIOLLIMX Pa3fienax HaCTOSALLEro JOKYMEHTa.
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4.5.1 PacyeTbl Mo nepBoOW rpynne [AO/DKHbI BbIMNOMHATLCA C LENbl  HeAoNyLweHns
Cefyowmnx npefenbHbIX  COCTOSAHWIA,  UCKIOYAKOLWMX  MOJHYK  HENPUrOAHOCTb K
aKcnnyataunu:

MOTEpU OCHOBAHMEM HECYLLEA CMOCOBHOCTU, @ COOPYXKEHMEM — YCTONYMBOCTH;

HapyLleHUin 06LLen (UNbTPaLMOHHON MNPOYHOCTM HECKa/lbHbIX OCHOBaHWM, a Takxke
MECTHOIN (hUNIbTPALMOHHOM MPOYHOCTU CKaSIbHbIX W HECKa/IbHbIX OCHOBaHWUIA B TeX Clyyasix,
Korga OHM MOTYT MNPUBECTU K MOSAB/IEHUIO COCPEefOTOYEHHbIX BOAOTOKOB, JIOK&/IbHbIM
paspyLlieHnsM OCHOBaHWUA W APYrUM  MOCNEeACTBUAM, MWCK/IOYAOWMM  BO3MOXHOCTb
AanbHenLLen aKenayaTauumn COOpYXXeHNs;

HapyLleHniA NPOTUBO(UILTPALMOHHBIX YCTPOWCTB B OCHOBaHUM WAN WX HEAOCTATOYHO
3P(EKTMBHON PabOThbl, BbI3blBAOWMX HEAOMYCTUMbIE MOTEPU BOLbl M3 BOLOXPAHWUNULL, U
KaHa/IoB UM NOATON/IEHNe 1 3a601a4nmBaHne TEPPUTOPUIA, 06BOLHEHNE CK/TIOHOB W T.4,;

HEpPaBHOMEPHbLIX  MepeMeLLeHNA  pas/iMyHbIX  Y4aCTKOB OCHOBaHWSA,  Bbl3bIBAOLLMX
paspyLUeHNs OTAE/bHbIX YaCTe COOPYXKEHMUI, HeLONYCTUMbIX MO YCN0BUAM UX Aa/IbHelLLIEi
aKcnnyatauum (HapyLleHne safep, 3KpPaHOB M ApYrux NpoTUBOUIbTPALNOHHBIX 3/IEMEHTOB
3eMSHbIX MAOTUH W Aamb, HefonyCTMMOe PackpbiTUe TpewmH GeTOHHBIX COOPYXKEHWA,
BbIXOZ, 13 CTPOSA YNJIOTHEHWIA LLIBOB U T.1.).

Mo npefenbHbIM COCTOSAHMAM NEPBON TPYNMbl CreAyeT TakXKe BbINOMHATb PacyeTbl
MPOYHOCTM W YCTOMYMBOCTU OTAEMbHbIX 3/1EMEHTOB COOPYXXEHMI, a TakXke pacyeTbl
MepemeLLeHNin  KOHCTPYKUMIA, OT KOTOPbIX 3aBUCUT MPOYHOCTb WAM  YCTOMYMBOCTb
COOPY)XEHMSi B LE/IOM WM €ero OCHOBHbIX 3/1EMEHTOB (HanpuMep, aHKepHbIX Onop
LUMYHTOBbIX MOAMOPHbLIX CTEH).

K nepBoit rpynne npefesnbHbIX COCTOAHWMIA [LO/MKHbI OblTb OTHECEHbl TaKXe pacyeTbl
MepemeLLeHNn COOPYXXEHUA WM UX KOHCTPYKTUBHBIX 3/71EMEHTOB, MOBEAEHUE KOTOPbIX
MOXET NPUBOAUTL K HEBO3MOXHOCTI 3KCMN/yaTalMmn TeEXHONOMMUYECKMX CUCTEM 0ObeKTA.

OTKOCbI, pacnosioXKeHHble B HEMOCPeACTBEHHON 6/M30CTM OT COOPYXXEHUA M B MecTax
NPUMbIKaHWS MOCNeLHUX, LO/MKHbI, KaK MPaBWI0, pacCUMTbIBATLCA HAa YCTOMYMBOCTb MO
MepBol rpynne npeaenbHbIX COCTOSHWIA. ECnM noTeps YCTOMYMBOCTM TakUX OTKOCOB He
NPUBOAUT COOPY)KEHME B COCTOSIHME, HEMPUrofHOe K 3KCnyarauum, TO pacyeTbl OTKOCOB
crieflyeT BECTU MO BTOPOI rpynne npegenbHbIX COCTOSAHMA.

4.5.2 PacuyeTbl MO BTOPO rpyrnne JAO/MHKHbI BbIMNOMHATLCA C Lebl HeAonyLweHWs
Crefyrowmnx npesesibHbIX COCTOAHWUIA, 06YCNOB/IMBAIOLLMX HENPUTOAHOCTb COOPYXKEHWUI N NX
OCHOBaHWIA K HOPMaJIbHOM 3KCnJyaTaLun:

HapyLleHN A MEeCTHOM MNPOYHOCTU OTAeNbHbIX 06/1acTeli OCHOBaHWSA, NPUBOAALLMX K
MOBbILLEHMIO MPOTUBOAAB/IEHNS, YBENIMUYEHNIO PUNLTPALMOHHOIO pacxoja, nepeMeLLeHnin 1
HaK/I0Ha COOPYXXEHWI U Ap.;

MPOSBMEHWNIA NON3YYECTU U TPELLMHOOOPa30BaHNSA B FPYHTaXx;

NepemeLLeHNIn COOPY>KEHWIA 1 TPYHTOB B OCHOBaHUW, MPUBOASALLUMX K OCNOXHEHUSAM B
aKcnnyaTauum o6beKTa, KpOMe Cy4vaeB, YKasaHHbIX B NOAMYyHKTe 4.5.1;

MoTepU YCTOMYMBOCTM CK/IOHOB M OTKOCOB, BbI3bIBAIOLLEN YAaCTMYHbIA 3aBasl KaHala Uan
pycna, BXOAHbIX OTBEPCTUA BOAONPUEMHUKOB W Apyrve nocneAcTBuUs; ecnm noteps
YCTOMNYMBOCTN CK/IOHOB MOXET TMPMUBECTU COOPY>KEHWEe B COCTOSHWE, HEMNpPUrogHoe K
aKcnayatauuu, pacyeTbl YCTOMYMBOCTU TaKUX CK/IOHOB CfiefyeT Mpou3BOAUTL MO
npeAaebHbIM COCTOSAHUAM NEPBOV rpynnbl.

B TOM cnyyae, Korga pacyeTbl MeCTHOW MPOYHOCTM OCHOBaHWA CBUAETE/bCTBYHOT O
BO3MOXHOCTM MNOTEPU HeCyLleil CrnoCcOGHOCTU OCHOBaHUA B LE/IOM, [O/DKHbI  BbITb
NPesyCMOTPEHbI MeponpuUATUA MO YBE/IMYEHUIO MPOYHOCTM OCHOBaHUS WM U3MEHEHUIO
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KOHCTPYKLIMW CUCTEMbI «COOPYXKEHNe—OCHOBaHME», 0GecreUMBatoLLe BbIMOHEHE YCI0BYE
(1) AN NepBOiA rPYNMbl NPeaenbHbIX COCTOSHMIA.

4.6 Tpy NPOEKTUPOBAaHUM OCHOBAHMI MMAPOTEXHUYECKUX COOPYXEHU, NOABEPKEHHbIX
[efiCTBIIO AMHAMWNYECKWX HArpy30K, pacyueTbl OCHOBaHWIA B HEOBXOAMMBIX Cyyasx cresyeT
MPOM3BOAUTL C YYETOM AMHAMWYECKOrO XapakTepa B3aWMOAENCTBUS COOPYXeHWs C
OCHOBaHuMeM (V|C|_|0f|b3yﬂ, KaK MpaBuno, He/MMHENHble Moaenn rpyHTOB) N BO3MOXXHOIO
N3MeHeHWs CBOMCTB FPYHTOB NPU AMHAMUYECKMX (LIMKIMYECKUX) BO3AEACTBUSX.

47 Hapsgy C [eTePMUHUCTUYECKUMM MeTOZaMW pacueta MPOYHOCTM OCHOBaHWIA W
YCTOMUMBOCTM  TWJPOTEXHUYECKUX  COOPYXKEHWIA  PeKOMEeHAyeTcs  MCMONb30BaTb
BEPOATHOCTHbIE METOAbI OLLEHKN UX HAEXXHOCTU N OTKa30B.

Mpu  OLEHKE BEPOSITHOCTM OTKasa CUCTEMbI «COOPYXKEHME—OCHOBaHWe»  CriesyeT
oueHnBaTb BEPOATHOCTb BbIMO/THEHNA YC/10BUA

Rk — Fx>0. (2)

Mpu 3TOM 06O6LIEHHAA CUNa NPEefenbHOro CONPOTUBAEHNS R, M 06OBLLEHHOE CMNoBOe

Bo3felicTBME F,, COOTBETCTBYHOLME Kk -My COYETAHMIO HArpysoK, paccMaTpuBarOTCs Kak

BE/IMUVMHBI, MEOLLIME CNyYaiiHbIA XapakTep. MonyyeHHas BEPOSTHOCTb 0TKa3a CPaBHIBAETCA
C HOpMaTMBHbIM YPOBHEM OTKa3a (NMOTepeit yCToNUMBOCTY U T.4.).

3HaueHMs HOPMATWMBHbLIX YPOBHE BEPOSTHOCTM OTKasa (MoTepy  YCTOWUMBOCTY
COOPY)KEHWS,, HapyLIeHWs MPOYHOCTU OCHOBAHWS), OTHECEHHble K CPOKY C/YXObl
COOpYXeHust T,, cnesyeT MNPUHMMATb Ha OCHOBE CTAaTUCTUYECKMX AaHHbIX MO O0TKa3am

(aBapusM) 1 MOBpeXAeHWsSM. TMpy OTCYTCTBMM TaKMX AaHHbIX [0MYCKaeTCsi Monb30BaTbCA
[aHHbIMU Tabnmubl 1.

Tabnunuyal
Knacc rugpoTexHnYeckmx
COOPY>KEHMI BeposATHOCTbL 0TKa3a, 1/rof
' 5.10°
| 5,10-4
Il 2,5-10°3
v 510

4.8 B npoekTax OCHOBaHWIA COOPY)XXEHWI AO0/MKHa ObITb MPeayCMOTPEHa MnporpammMa
MOHWUTOPWMHIa, T[NaBHOW 3ajayeld KOTOPOro SBNSETCA  0b6ecneyeHve 6e30MacHOCTM
CTPOMTENLCTBA M 3KCM/yaTaLun COOPYXKEHWNIA, BK/KOYasA BbISIBNIEHME OMaCHbIX MPOLECCOB U
SBMEHUIA NS pa3paboTKM Npeaynpexaalolumx U 3allMTHbIX MeponpuaTuii. B nporpammve
MOHUTOPWHIa A0/MKHO ObITb YAe/NeHO NOBbILIEHHOE BHMaHWe 3Tanam CTPOUTENbCTBa, BBOAY
B 3KCMJlyaTauuio W nepuojy 3SKcnjayataumm [0 CTagum  cTabunmsaumm  npoLeccos
B3anmogeincTeua M'MC ¢ NpMpoAHbIM KOMNAEKCOM. Mpu Heo6X0AMMOCTM NporpaMma Lo/mKHa
YTOUYHATLCS Ha KXKAO0M 3Tane ¢ y4eTOM U3MEHEHUS pPeasibHbIX YC0BUIA.

4.9 CocTtaB M 00bEM HaATYypPHbIX HabNOAEHWI AOMKHbI Ha3Ha4yaTbCs B 3aBMCMMOCTM OT
Knacca COOPYXXEHUM, NX KOHCTPYKTUBHbIX OCOGEHHOCTEN M HOBW3HbI MPOEKTHbLIX PELLEHUNA,
reosIorMyecknx, ruaporeosIorMyecknx, reoKpuonormyecknx, CemcCMUYECKNX  YCNOBUIA,
cnocoba Bo3BeeHUs 1 TpeboBaHWIA aKcnyaTauun. HabnoaeHnsMKn, Kak npasunio, cnegyet
onpeaensThb:

0CaflKn, KPeHbl 1 FTOPN30HTa/IbHbIE CMELLIEHMSI COOPY>KEHWS U €r0 OCHOBAHWS;
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TemnepaTtypy rpyHTa B OCHOBaHWW W TPYHTOBOM COOpPYXeHuu (Mpu CTPOUTeNbCTBE B
CYPOBbIX KIMMAaTUYECKMNX YCNIOBUSX, MPY CPeSHEroLoBON TemnepaType Bo3gyxa Huxe 1°C);

NMbe30METPUYECKME HaNopbl BOAbl B OCHOBAHUW N TPYHTOBOM COOPYXeHWUW (MonoXeHue
MOBEPXHOCTW AEenpeccum);

pacxof, BoAbl, (UIbTPYHOLLENCA Yepe3 OCHOBaHME COOPY>KEHWS;

XMMWUYECKUIA COCTaB, TemMnepaTypy U MyTHOCTb NPOGUIbTPOBABLUECSA BOAbI B ApeHaXaX,
a TaKXXe B KO/J/IEKTOpaXx;

3(PheKTUBHOCTbL paboThbl APEHAKHBIX 1 NPOTUBO(PUILTPALMOHHBIX YCTPOCTB;

Harnps>keHns 1 geopmMaLn B OCHOBAHUW COOPY>KEHNS;

NMopoBOE AaB/eHVe B OCHOBaHMUN COOPYXeHWS;

celiCMMYecKre BO3AeCTBNA HA OCHOBaHMe.

OnpefeneHve yKasaHHbIX Mokasatefieid Mpon3BOAMTCS C MCMONb30BaHWEM pPe3y/bTaToB
WHCTPYMEHTA/IbHbIX U3MEepPeHWUiA. B [JOMONHEHME K WHCTPYMEHTa/IbHbIM HabM04eHUAM
cnegyeT npegycMaTpuBaTb M BU3yaslbHble A9 ONEPaTUBHONO BbIABNEHUA BHELLHUX
NPOSIBMEHNA  Pa3BUTMS  HeONaronpuATHLIX MPOLECCOB B OCHOBaHWM U TPYHTOBbLIX
COOPY>KEHUSAX.

CocTaB 1 06beM HaTypHbIX Hab/KOAEHWNIA B CUCTEME MOHUTOPUHIA AO/HKHbI Ha3HaYaTbCs B
COOTBETCTBMM C pa3paboTaHHbIMU CLEHapuUsMK pasBUTUS  MOTEHUMaTbHLIX aBapuii u
VHUMAEHTOB, a TaKXXe UX MOCNeACTBUN C LieNibHo MPeAoTBpaLLeHns Ype3BblyaliHbIX CUTYaLWiA.

4.10 Mpu NpPOEKTMPOBaHMM OCHOBaHWIA coopyxXeHnin I-Ill1 knaccoB Heo6xogMMO
npegycmaTpuBatb YCTAHOBKY KOHTPO/bHO-M3MepuTenibHOW annapatypbl (KWA) ans
NPOBeAeHNSA HaTYpPHbIX HabMOAEHWIA 3a COCTOSHUEM COOPYXXEHWA U UX OCHOBaHWI B
npouecce cTpouTenbCTBa W B MNepuof WX 3kcnayatauymm (cornacHo 4.9) kKak Aand
OMepaTMBHOM OLEHKN HafeXXHOCTN OTAE/bHbIX 3/1eMEHTOB, TaK U CUCTEMbI «COOPYXXEHNEe—
OCHOBaHMe» B Lie/IOM, CBOEBPEMEHHOTO BbISIBNIEHUSA Ae(EKTOB U NMOBPEXEHWNIA B CUCTEME,
NpeLOTBpALLEHNS aBapuii, yNy4ylleHWUs YCNOBWUI 3KCNyaTauuu, a Takke AN OLEHKU
NPaBUILHOCTU MPUHATLIX METOAO0B pacyeTa, UX COBEepLUeHCTBOBaHUA. [ANa COOpYy>KeHus
IV Kknacca n nx OCHOBaHWI, Kak Npasw/o, crefyeT npegycMaTpuBath reofesnyeckue u
BU3YyasibHble HAOMO4EHUS.

CocTaB 1 06beM ycTaHOBKU KA B COOpPY)XXEHWE 1 ero OCHOBaHWe A0/HKHbI OMpPeaensTbes
MPOEKTOM HaTYPHbIX HAONKOAEHMIA 1 UCCNeA0BaHNIA, KOTOPbIN COCTABNAETCS A/1Si BCEX CTaauii
MPOEKTMPOBaHNSA, CTPOUTENbCTBA W 3KCnyaTauuu W ABASETCA HEOTbEMIEMOM YacTbio
MPOeKTa COOPY>KEHUA.

MprumeyaHusn

1 YctaHoBKa KMA Ha coopyxeHusax IV Knacca U B MX OCHOBaHWSAX PEKOMEHAYETCS nMpy 060CHOBaHUN Ans
C/TIOXHBIX VHXXEHEPHO-re00rM4ecKMX YCNoBuiA U NPU UCNOb30BaHUM HOBbIX KOHCTPYKLMIA COOPYXXEHWIA.

2 [ina coopyxeHuii 1V Knacca MHCTPYMeHTaslbHble HabMAEHMS AONYCKAeTCA OrPaHNYUTL HabNAEHNSMU
3a (unbTpaLyein B OCHOBaHMM, OCaAKamu 1 CMELLLEHNAMI COOPYXXEHWS 1 eF0 OCHOBaHMS.

4.11 Mpwn NPOEKTMPOBAHUMN OCHOBAHWIA TMAPOTEXHUYECKMX COOPYXKEHWIA AOMKHbI ObITb
MpeaycMOTPEHbI UHXEHEPHbIE MEPOMNPUSTUS N0 OXPaHe OKPYXKatolLel cpefbl, B TOM YuMcre
Mo 3aluTe MNpUeralwWwmx TeppuTOPWIA OT 3aTOM/IEHWSt U MOATOMNEHWS, OT 3arps3HeHWs
MOA3EMHbIX BOJ MPOMbILLMIEHHBIMA CTOKaMW, a TakXe N0 MNPeaoTBPaLLEHMIO OMOM3Hel
GeperoBbIX CKOHOB M APYrMX MPOLECCOB, CMOCOOHbLIX BbI3BaTb HeraTMBHblE SIBNEHWS B
GeperoBbiX NpUMbIKaHUAX TTC 1 B BOAOXPaHUNMLLE (HEMPOEKTHYIO BOSHY, NepenosiHeHue
Bbllle (DOPCMPOBAHHOIO MOAMOPHOr0 YypoBHs (PMY) M T.N.), a TaKkKe MNOBPEX/AEHNE
OCHOBHbIX COOPY>KEHWi1 HaNMopHOr0 (hPOHTA.

4.12 JKonornyeckoe 060CHOBaHWE NPOEKTa 06YCTPONCTBA OCHOBAHWS TMAPOTEXHNYECKIX
COOPY>KEHWIA OO/MKHO BKOYATb PaspaboTKy KOMM/eKca NpupoaooXpaHHbIX MepornpusTuii
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NPy CTPOMTENLCTBE M 3KCMJlyaTaumMm COOPYXKeHWI, NpeaycMaTpuBatowmnxX HemnpeBsblleHne
[ONYCTUMOrO  YPOBHS  @HTPOMOreHHOro BMeLlaTe/lbCTBA B MPUPOLHYKO  Cpeay MU
rapaHTUPYILWNX COXPaHHOCTb NPUPOAHON cpefbl N NPefoTBpalleHne B Hell HeraTMBHbIX
[EeCTPYKTMBHbIX MpoueccoB. CrefyeT TakKxke paccMaTpusaTb MeEpPOMpUATUSA, Beayline K
YNYULIEHNKO 3KOMOMMYECKON 06CTAHOBKM MO CPaBHEHUKD C ECTECTBEHHOW MNPUPOAHON
(co3gaHune 30H pekpeauuu, peKkynbTMBALMU 3eMeNlb WU BOBMIEYEHME MX B XO3ANCTBEHHYIO
[eATeNlbHOCTb YenoBeka M T.4.). Mpy 3TOM [O/MKHbI pPacCcMaTpuBaTbCs HE TOMbKO PaioH
PacronoXeHnst OCHOBHbLIX COOPYXEHWI, HO U 06N1aCTb BANAHWS BOJOXPAHUINLLA U HUKHETO
obepa F'TC Kak B CTPOUTESNIbHBIN, TaK U B 3KCMNJTyaTauMOoHHbIA nepuofbl. Ocoboe BHUMaHMWe
3TMM BOMPOCaM [AO/MKHO ObiTb YAeNeHO NpWY BO3BEAEHWM COOPYXEHWA, 06pasoBaHum
BOAOXPaHU/INLL, U T.M. B YCNOBUAX KAPCTYHOLLMXCSH Y MHOTO/IETHEMEP3/IbIX FPYHTOB.

Mpn NpoekTMpoBaHMW ocHoBaHWi F'TC cnefyeT pPyKOBOLCTBOBATLCSA 3aKOHOAATENbHbIMM
aKTaMM W HOPMaTMBHbLIMW [JOKYMeHTamu, YCTaHaB/MBalOWMMN TpeboBaHNA K OXpaHe
MPUPOLHON cpesbl NPY NHXXEHEPHOW AeATEIbHOCTK.

4.13 Marepuanbl, UCMOMb3yemble NpU CTPOUTENbCTBE (MPUBO3HbIE WM MECTHbIE),
XMMUYeCKne [00aBKM W peareHTbl [LO/MKHbI MPOXOAUTb CaHUTAPHYHO W 3KOJIOTMYECKYHO
9KCMepTM3y KakK CaMMX MaTepuasioB, TaK W pe3y/bTaTOB WX BO3AENCTBMUA Ha YenoBeka M

NPUPOAHYtO cpeay.

5 Knaccugunkaums rpyHToOB U UX (IU3NKO-MeXaHUYECKIME
XapPaKTePUCTUKM

O6LLMEe NONOXKEHNS

5.1 ®U3NKO-MeXaHUYECKNE XapaKTEPUCTUKM TPYHTOB HEOOXOAMMO OMpefensaTe [A/is
MCNONb30BAHNA UX 3HAYEHUI NPW:

Knaccumkaumm TPYHTOB OCHOBaHWA W BbIAENEHUN  UHXKEHEPHO-Teo10rMYecKmnx
3/1EMEHTOB;

onpesfeneHMn OAHUX MNokasaTenieid yepe3 fpyrve € MOMOLB0 (PYHKLMOHANbHBIX WK
KOPPeNsLUMOHHbIX 3aBUCUMOCTENR;

pelleHnMn 3afay  MPOEKTUPOBAHWUS  OCHOBAHWI  TMAPOTEXHUYECKMX  COOPYXKEHWI,
pernaMmeHTMpoBaHHbIX 4.2.

5.2 Knaccumkaumio rpyHTOB OCHOBaHWA TMAPOTEXHUYECKUX COOPYXEHWIA CcnegyeT
BbINOMHATL cornacHo Tpe6oBaHuam MTOCT 25100, Tabnuubl A.2 NPUNOXKEHNA A HACTOALLErO
CBOJA MpaBwW/, paccmaTpuBas MPUBEAEHHbIE B HUX XapaKTepUCTUKW TPYHTOB Kak
KnacCUnKaLmoHHbIe.

5.3 [na knaccuukaumMm rpyHTOB W MPOEKTUPOBaHUA OCHOBAHWI TMAPOTEXHUYECKNX
COOPYXXEHUI HEOOXOAMMO ONpefeNiiTb 3KCMEPUMEHTA/IbHO W BbIYUCASATL  CreaytoLme
KnaccugukaumoHHble (cornacHo FOCT 25100) xapakTepuCTUKN TPYHTOB:

rpaHy/I0MeTPUYECKMNA COCTaB;

NNOTHOCTL p;

MIOTHOCTb YacTuL Ps;

NNIOTHOCTL CKefeTa pg;

NPUPOAHYIO BNaXKHOCTb W,

KO3(W(MLMEHT NOPUCTOCTMU €;

BIYKHOCTb Ha rpaHuuax packartbiBaHns Wy 1 Tekydyectn Wi ;

4MCNOo NAACTUYHOCTY Ip;

rokasaresib TeKy4yecTu Ii;

KO3(h(hMUMEHT BOLOHACHILLEHNS Sy,

CTerneHb MN/IOTHOCTM MECKOB lg;
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Tabnuuya 2
PDU3NKO-MEXAHNYECKME XapaKTEPUCTUKIN TPYHTOB
conpoTueneHue
NNOTHOCTb KO3pprLMEHT 0JHOOCHOMY Moay/b
CYXOro rpyHTa | MopucTocTu PaCTSHXKEHUIO Jecopmanum
KnaccuhmkalmoHHas (B maccumBe) (B MaccvBe) | MOpofHbIX 6/10KOB B rpyHTa
XapaKTepucTuKa rpyHToB [, T BOZOHACHILLEHHOM (B maccuBe)
d’ COCTOSIHMM E MmMa
R MMa
A CkanbHble
CkanbHble Npy npegene NPOYHOCTM Ha 25-31 <0,01 >10 > 20000
0[HOOCHOE CXKaTue 0TAeNIbHOCTK
Rc >5 MTlla
MarmaTnyeckue (rpaHuTbI, AUOPUTHI,
nopupuTbl 1 ap.)
MeTtamopdurueckue (rHelcbl, KBapUmnTbl,
KpUCTaNIMYecKume CnaHLbl, Mpamopbl 1
£p.)
OcafouHble (U3BECTHAKW, LONOMUTbI,
necyaHviku v ap.)
MonyckanbHble npu R, <5 MMa 22-265 <0,02 <10 200 - 2000
OcafiouHble (FNMHUCTbIE CRaHLbl,
aprunnTbl, aneBponnTbI, NECHAHUKW,
KOHrloMepartbl, Mefbl, Meprenu, Tydbl,
runcel 1 ap.)
B HeckasnbHble
KpynHo06/10MOYHbIe (BaslyHHbIE, 14-2,1 0,25-1,00 - 20 -200
rafe4yHNKOBbIE, rpaBuiiHbIe), MecUaHble
MblneBaTo-rAMHUCTLIE (Cynecu, 1,1-21 0,35-1,00 - 4-10

CYITIMHKW U TNIHBI)

LIeMeHTaLMM UX NbOM.

MpumeduaHune— B npuioxeHun A NpuBefeHa KNacCU(MKaLMs MacCUMBOB CKaslbHbIX FPYHTOB: MO CTEMeHU
TPELYMHOBATOCTM, BOAONPOHULIAEMOCTY, AethOPMMPYEMOCTM, BbIBETPENOCTM, MO HApYLUEHUD CM/IOLIHOCTY (Pa3foMbl K
TPeLyHbI), MO CTEMeHU OAHOPOAHOCTM, a TakkKe MO JIbAUCTOCTW CKa/bHbIX W HECKa/bHbIX FPYHTOB W MO CTEMeHU

CTeneHb HEOAHOPOAHOCTM rpaHyNoMeTpuyeckoro coctasa Cy;
OTHOCUTE/IbHOE CofepXXaHne opraHnyeckoro sewecTsa Ir;

OTHOCUTE/bHYIO AedopMaLMio HabyXaHUs 6e3 HarpysKu Esw;

OTHOCUTENbHYH AehopMAaLIMIO MPOCAA0UHOCTM &,

CTeneHb 3ac0NeHHOCTU Dgar;

CTeneHb PacTBOPUMOCTY COEN B BOAE sr;
rnpeaen NPOYHOCTU Ha OJHOOCHOE CxaTwe Re;
KO3(h(OMLUMEHT pasmaryaeMocTu B Boge Ksof;

KO3((MLMeHT BbiBeTpenoctn Kur;

KO3 ULMEHT NCTUPAEMOCTUN KPYNHOO6/10MOYHBIX FPYHTOB Kir;
TemrnepaTypy Havasna 3amep3aHus (oTTansaHuns) Tor ;
KO3 ULMEHT CKMMAEMOCTM Mep3/1oro rpyHTa o;
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OTHOCUTENbHYIO fed)opMaLiMio MOPO3HOI0 NYYEHUS Ein;

CTeneHb 3anosiHeHns 06bema Nop Mep3noro rpyHTa bLOM U He3amep3Lueld BOLoW Sy,

CYMMAapHYH0 NbANUCTOCTb MEP3/10ro rPyHTA itot;

NbAUCTOCTb FPYHTA 3a CYET BUAUMBIX NEAAHBIX BKIOUYEHWI i

5.4 [na NpoeKTUpOBaHUS OCHOBAaHWA TUAPOTEXHUYECKUX COOPYXXEHUIA HeobXoanMo
TaKXXe onpesensrs:

[aBneHne npegynioTHeHNs p'e;

Yron BHYTPEHHEro TPeHUs 1 yAeNbHOe CLeneHne B 3PMeKTUBHLIX HANPSXKeHNIX @', C' U B
MOJIHLIX HAaMPSYKEHUSX @, C;

CONPOTMB/IEHNE HEL[PEHNPOBAHHOMY CABUTY Sy;

mMoay/b aeopmauun E;

KO3(h(MLUMEHT YNNIOTHeHMS (CKMMaeMOCTH) a;

KO3 puLMEeHT NoNepeyHoin geopmanmm v;

KO3(h(hMUMEHT (unbTpaymm k;

KO3(Y(hMLIMEHT KOHCONUZALMn C, ;

napameTpbl MON3YYECT dcrp U i crp (MO TEOPUM HACNIELCTBEHHOM MON3YYECTW);

nokasatenM (UIbTPAUMOHHOM  MPOYHOCTM TPYHTOB (MECTHbIA W OCPeAHEHHbIA
KpUTUYECKMe rpauneHTbl Hamopa I, 1, . 1 KPUTUHECKUE CKOPOCTY (hNbTPALIMN Ucr),

CKOPOCTW pacnpoCTpaHeHUs NpoLO0/bHbIX Up U MOMEpPeYHbIX Us BO/IH B MacCUBE;

[MHAMUYECKOE COMPOTUB/IEHNE HEAPEHNPOBAHHOMY CABUTY . ;

[UHaMUYecKuii Mogynb casura G ;

o d
ANHaMNYECKNIN MOAYb o6bemHoro oxarua K ;

[VHAMUYECKII KOIMPULIMEHT 3aTyxaHus (aemnduposaHus ) D¢;
yAenbHOe BOLOMOr/IOLEHNE ( ;

KO3(h(MLMEHT YNpyroi BOAOOTAAUM FpyHTa M ;

KO3 pULMEHT rpaBMTaLMOHHON BOAOOTAAUM TPYHTA m;

napameTpbl TPeLWmH (MOAYNb TpewyHoBaToCcT M, yrnbl nageHus |, 1 npocTvpaHs
a;,, AHY |;, WWpKUHY packpbITns b;);

napameTpbl 3amnofHMTeNns TpPewmuH (CTeneHb 3anofiHEHMsi, COCTaB, XapaKTepPUCTUKM
CBOVCTB);

KO3(P(ULIMEHT MOPO3HOro nyyeHusa K, ;
YAEeNbHYI0 HOPMa/IbHYHO U KacaTeflbHYH0 CUJIbl MyYeHUs S, Ut ;

rnpegen MpoOYHOCTU 3/IEMEHTAPHOro MOPOAHOro 6/10Ka CKaslbHOro rpyHTa Ha OAHOOCHOe
oxatne R, ;

npegen NPoOYHOCTN OTAE/bHOCTY CKa/IbHOr0 FPyHTa Ha OfIHOOCHOE pacTsXeHue R, ;
npeaen NPOYHOCTU MaccmBa CKalbHOTO FPyHTa Ha pacTskeHne R, v oxatve R ;
npenen NpoYHOCTM MaccKBa Ha casur R ;

NNNKOCTb (Npeaen aare3noHHOM NPOYHOCTU FAMHUCTBIX TPYHTOB) L ;
TennonpoBOAHOCTL Taoro rpyHTa | 4 ;
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TennonpoBOAHOCTL Mep30ro rpyHTa | ; ;
06bEMHYIO TENI0EMKOCTb Tafloro rpyHTa C,, ;
06bEMHYHO TENI0EMKOCTb MEP3/0ro rpyHTa C; ;
KO3hPULMEHT CXMMAEMOCTN Mep3noro rpyHTa d. ;

KO3(W(MLMEHT CXXMMAeMOCTV OTTamBaroLLLEero rpyHTa d ;
KO3(D(MLIMEHT OTTanBaHna A, ;

KO3 (ULMEHT TPEHMS HA KOHTAKTE COOPY>KEHWSA C TPYHTOM tg(@s.

Mpy HeOOXOAMMOCTM CefyeT ONpeaensTb N ApYrine XapakTepUCTUKN FPYHTOB.

5.5 CocTaB Heob6XoAMMbIX XapaKTEepPUCTUK W3 4Yucna MnepevncrneHHblx B 5.3 n 5.4
onpefenseTcs B TEXHWYECKOM 3afaHUW Ha MPOBeAeHMEe UHXXEHEPHO-reon0rnyecknx
M3bICKAHWUIA B 3aBUCUMOCTU OT OCOBEHHOCTEN UHXEHEPHO-TE0NI0MMYECKIX YCOBUIA YHacTKa,
Ha3HayeHus, Knacca W TEXHUYECKUX XapaKTePUCTMK MPOEKTUPYEMOrO COOPYXKEHUS,
XapakTepa 1 Be/IMYMHbI OXXMAAEMbIX Harpy30K 1 BO3AENCTBUIA, COCTaBa U METOA0B pPacyeToB
M T.N. TaM Xe yKasblBatoTCs 0COOEHHOCTM NpoLecca BO3BEAEHWS U YCIOBUIA 3KCMyaTaumm
COOPY>KEHWI, KOTOpble MOrYT MOBAWATL Ha W3MeHeHWe (DU3UKO-MeXaHWYECKMX CBOMCTB
rPyHTOB. B coCTaBe TeXHMYECKOro 3afaHus W mnporpaMMbl Ha MNPOBefeHUe WHXeHepHO-
reo/IorMyecknX n3blCKaHUA AoMKHa 6bITb paspaboTaHa NporpammMa creumanbHbIX NoieBbIX U
NabopaTopHbIX NUCCNeA0BaHWI 1 OnpeaeneHnin n3nKo-MexaHNUYeCKUX CBOMCTB FPYHTOB.

5.6 TlporpaMmbl crieumanbHbIX MOMEBbIX W N1a60PaTOPHbIX WCCNEA0BAHUIA  [OMKHbI
cogepkatb METOAMKM MCMbITAHUA TPYHTOB M WHTEPBa/ibl HarpysoK, B npefenax KOTOpbIX
CneayeT ornpefenstb 3HaYeHUs MexaHM4YecKnx napameTpos, HasHauYeHHbIe C YYETOM COCTaBa,
NMPUPOAHOI0 COCTOSAHWS TPYHTOB M NPeAnosiaraeMblxX YCI0BUIA B3aNMOLENCTBUA COOPYXKEHUA
C TPYHTOBbIM OCHOBaHWeM, TpebOBaHWSA K WCMbITaTeNbHOMY 060pyfoBaHUIO U T.4. Mpu
COOTBETCTBYIOLLEM 060CHOBaHMM [onycKaeTca NMpUMeHeHne MeTOZ0B, He
pernaMeHTMpPOBaHHbIX AelcTBYOLLER cuctemon MOCT.

5.7 NHXeHepHO-reonornyeckne yCnoBus CTPOUTENIbCTBA LO/MKHBI KOHKPETU3MPOBATLCA U
[eTann3npoBaTbCcs nyTeM 0006LLEHNA WM aHan3a pe3ynbTaToB MOMEBbIX M 1abopaTopHbIX
NCCNefoBaHWn TPYHTOB U MOCTPOEHUS UHXXEHEPHO-reonornyecknX (YUCNEHHbIX Wn
(hun3nyecknx) mogenein (Cxem) OCHOBaHUA C YYETOM yKa3aHWI pasgena 6 HacTOALLEro cBoga
npasun. OLeHKa HeoLHOPOAHOCTW TPYHTOB OCHOBaHWA, BbldeneHne WIS n PI3 un
BbIUMC/IEHNE HOPMATMBHBLIX M PacYeTHbIX 3HAYEHWI XapakTepUCTUK BbIMOMHAKOTCA MyTem
CTaTUCTUYECKOW 00paboTKa pe3ynbTaTOB WUCMbITaHWIA B COOTBETCTBUM C TpebOBaHMAMM
MOCT 20522 v pa3fena 6 HacToOALLEro cBoAa npasu.

5.8 HopmaTtuBHble 3HAYeHMS XapaKTepUCTUK TPYHTOB Xn LO/MKHbI YCTaHaB/IMBATLCA Ha
OCHOBe pe3y/bTaToB MOMEBLIX U N1a60PATOPHbIX UCCNef0BaHNIA, NPOBOAUMBIX B YCNOBUSX,
MaKCUMa/lbHO MPUGAMXKEHHBIX K YCNOBMAM paboTbl FPyHTa B paccMaTpuvBaeMoii cUcTeme
«COOPYXXEeHME — OCHOBaHMWe». 3a HOPMAaTMBHbIE 3HAYEHWA BCEX XapakKTEPUCTUK cnegyet
MPUHUMATL NX CPeLHME CTAaTUCTUYECKME 3HAYEHWS.

PacyeTHble 3HaUYeHNSA XapaKTEPUCTMK FPYHTOB X [O/IKHbI OMPefensaTbes no opmyse

X=Xal Yg, ©)

rae Yg — Ko3(hUUMEHT HaAEXHOCTM MO FPYHTY, ONpeaensemblii B cooTBeTcTBUM ¢ FTOCT
20522.
Mpy KnaccuuKaumum rpyHTOB MPUMEHSIOTCS HOPMATUBHbIE 3HAYEHMSI XapaKTEePUCTUK,
MpW peLleHnn 3aa4 NPOEKTUPOBaHNS — KaK HOPMaslbHbIE, TakK U PacyeTHbIe 3HAYEHNS.
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5.9 PacuyeTHble 3HauYeHWsi XapaKTEPUCTUK TPYHTOB tgy, C, Su, P U Re Ans pacyeTtoB no
npefenbHbIM COCTOSAHUAM NepBON Tpynnbl 0603HaYatoTCA tg@i, Ci, Sui, P1 U Re, BTOPON
rpynnbi — tg@i, Cii, Sui, P ¥ Ren. Mpn onpeaeneHnn pacyeTHbIX 3HAYEHNIA tg@i, Ci, Sui, P1 U Re
KO3(D(MLMEHT HafEeXHOCTH MO FPYHTY Yg ONpeaensierTcs Npu 04HOCTOPOHHEN [0BEPUTEIbHOA
BeposiTHocTh O = 0,95. PacueTHble 3HaYeHUsi XapaKTepUCTUK 18 pacyeToB Mo npeaenbHbIM
COCTOSIHUAM BTOPOW rpynnbl cnesyet MNPUHWMATL PaBHbIMW HOPMATMBHbLIM, T.e. NpU
3HaYeHnn yg = 1.

[ns ocHoBaHWMi1 coopyxxeHuid 111 n 1V Knaccos, a TakXe 151 0CHOBaHWIA COOpYXXeHuia | n |1
KnaccoB Ha cTaguvM 000OCHOBaHMS CTPOMTENbCTBA PacYeTHble  3HaYeHUs  (PU3MKO-
MeXaHWYeCKMX XapaKTepUCTUK TPYHTOB [OMYCKaeTcA MPUHUMATL C  WCMO/b30BaHWEM
aHa10roB, KOPPEeNALMOHHbIX CBA3EN 1 T.[4.

5.10 B 06nact MHOroNeTHENn Mep3noThbl PU3NYECKME, MEXAHNYECKME N (U/bTPALMOHHbIE
XapaKTepUCTUKN OCHOBaHUS 3aBUCAT OT fIbAUCTOCTU (BIAXXHOCTM) U TemnepaTypbl MOPOL.
[JethopmaLMOHHbIE, MPOYHOCTHbIE U  (PUNbTPALMOHHbIE XapaKTePUCTUKM MaccuBa B
KPVOIMTO30He C/iefyeT OnpeaensTb NpPeMMyLLecTBEHHO MO/eBbIMA MeTofaMKn (LUTaMmnoBble
OMbITbl, OTKAYKW W HarHeTaHus BOfAbl, reonsnyeckne MeTofbl). MaccvB [O/MKEH ObITb
0XapakTepn30BaH KakK B eCTECTBEHHOM, TaK 1 B MPOrHO3HOM (Moc/ie OTTanBaHWsA) COCTOAHUN.

5.11 Tpn NPOEKTUPOBaHUN CUCTEMbI «COOPYXXEHNe—OCHOBaHME» CreayeT Y4uuTbiBaTb
BO3MOXHOE M3MEHeHMe (PU3MKO-MeXaHUYEeCKMX XapakKTepUCTUK T[PYHTOB B MpoLiecce
BO3BELEHNA U IKCMNyaTauum COOPY>KEHUS, CBA3AHHOE C U3MEHEHWEM TMAPOTe0IorMYeCcKoro
pexumMa, Hanps>KeHHO-Ae(OPMMPOBAHHOIO COCTOAHUSA OCHOBaHWSA, NMOC/IEA0BATEIbHOCTLIO U
YCNOBUAMW BELEHWUA CTPOUTE/IbHbIX PaboT, WCKYCCTBEHHbIM PErysMpoBaHueM (HU3NKO-
MEeXaHUYeCKNX CBOWCTB FPyHTOB U T.4. 4N cunbHogedopmupyembix (npy E < 0,2 MIMa),
NEerKOBbIBETPMBAEMbIX, CU/IbHOTPELLMHOBATLIX, Pa3MOKaloWMX U Habyxalowmx noj
BO3JeNCTBMEM BOfAbl MONYCKaSIbHbIX TPYHTOB CnefyeT MPUMEHATb COCTaB U MeTofpbl
ornpegeneHns PU3NKO-MeXaHNYECKNX XapaKTepUCTUK W pacyeToB, COOTBETCTBYHOLLME Kak
CKa/IbHbIM, TaK Y HECKa/IbHbIM FPYHTaM.

[ina palioHOB pacnpoCTpaHeHWsi MHOTOIETHEMEP3/bIX TPYHTOB ClefyeT TakXKe YUUTbIBATb
N3MEHEHNe TeMMNepaTypHOro peXxuma OCHOBaHUA, MPUBOAALLEE K U3MEHEHWIO COCTOSAHWUA,
MeXaHUYeCKNX 1 Tennoun3nyecKnx CBOMCTB rPyHTOB.

XapakTep MU WHTEHCMBHOCTb BO3MOXHbIX W3MEHEHWIA CBOWCTB FPYHTOB OCHOBaHWIA B
rnpoLecce CTPOMTENLCTBA M 3KCMyaTaLMmn COOPY>KEHNIA LO/MKHbI NPOrHO3MPOBaTLCSA Ha BECh
CPOK C/Y)KObl COOPY)XXEHMSI HA OCHOBE pPe3y/IbTaTOB COOTBETCTBYHOLMX MOAE/bHbLIX U
3KCMepUMEHTaSTbHbIX UCCNEeJOBaHWIA 1 UX NOCNEAYHOLWeli KOPPEKTUPOBKM N0 pesy/ibTaTtam
HaTypHbIX HabNOAEHNIA (MOHUTOPUHTA).

5.12 HopmaTvBHble W pacyeTHble 3HAYEHWA XapaKTepUCTUK TPYHTOB [NA OLEHKM
COCTOSIHUA  TUAPOTEXHUYECKUX COOPYXXEHMI B Mpouecce  3Kcniyaraumm — cnegyet
yCTaHaBMBaTb Ha OCHOBE  Pe3yNbTaTOB  WMHXXEHEPHO-Te0N0MMYeCKUX  U3bICKaHW,
BbINO/HEHHbIX Ha CTaguM  «MPOEKT», Pe3y/ibTaTOB re0TeXHUYECKOro KOHTPONs npu
BO3BELEHUN COOPYXXEHUW M C YYETOM [aHHbIX HaTypHbIX HabnwogeHuin. B Heob6XxoanMbIx
cny4yaax cnefyet NPoBOAUTL AOMNOMHUTENbHbIE MHXEHEPHO-Te0I0rMYECKME UCCNef0BaHNA No
creymnanbHO pas3paboTaHHbIM MPorpaMmMam.

5.13 HopmaTmBHble W  pacyeTHble 3HAYEHUA  XapaKTepUCTUK TPYHTOB  nNpu
[OMNOMHUTENBHBIX M3bICKAHWAX [ANA LUened pPeMOHTa, PEeKOHCTPYKLUM W 3KChayaTaumu
[O/MDKHbI YCTaHaBNMBATLCA MO CrneynanbHOn nporpamme. Mporpamma mM3biCKaHWn AoKHA
YUNTbIBATb  CMEUM(UKY CYLLECTBYIOLMX  COOPYXKEHWI, a MeTOAbl UCMbITaHWA 1
MccnefioBaHWn creflyeT HasHayaTb C YY4eTOM METOAMK MNPefLlecTBYHOLWMX WCMNbITaHUA ©
nccnefoBaHui.
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XapaKTepUCTUKN HECKa/TbHbIX TPYHTOB

5.14 OnipefeneHne XapakTepuCcTUK NPOYHOCTM TPYHTOB B CTAOMIM3MPOBAHHOM COCTOSHUM
(B apheKTMBHBIX HaMpsXKeHUAX) tgp’ 1 ¢’ crefyeT BbIMOMHATL METOAOM TPEXOCHOMO CXaTus
MO KOHCONMAMPOBaHHO-ApeHnpoBaHHOM cxeme (FOCT 12248). [Ans OCHOBaHWA W
coopyxxeHuin 1ll — [V KnaccoB npu  COOTBETCTBYHOLLEM OOOCHOBaHWM [A0MyCKaeTcs
MCNOMb30BaTb METOZ OAHOMMOCKOCTHONO cpe3a Mo  KOHCONMAMPOBaHHO-APEHNPOBaHHOW
cxeme (FTOCT 12248) u/vunn nNo KOHCONMANPOBAHHO-HEAPEHUPOBAHHOM CXEME C U3MEePEHVEM
MOpPOBOr0 AaB/eHus.

OnpegeneHre NPOYHOCTU FPYHTOB B HECTAOM/IM3MPOBAHHOM COCTOSIHAM (COMPOTUBEHME
HeApPEeHVPOBAHHOMY CABUTY Su) CnefyeT BbIMOMHATL METOLOM TPEXOCHOro CXatus no
HEKOHCO/IMAMPOBaHHO-HeAPEHNPOBAHHOW (B 0OCOObIX Cay4dasix — MO KOHCONUAUPOBaHHO-
HeApPeHMPOBaHHOW cxeme). [ns ocHoBaHWMA u coopyxeHmin 1l n IV KnaccoB gonyckaeTcs
Mpy¥ COOTBETCTBYHOLLEM O60CHOBaHUW WCMO/b30BaTb METOZ OAHOM/I0CKOCTHOrO cpesa no
HEKOHCOMANPOBAHHO-HEAPEHNPOBaHHOW cxXeMe («ObICTPbIA Cpe3»).

MpumeyvaHunsa

1 XapakTepucCTMKM MPOYHOCTU tgP ¥ C B HECTabuIU3MPOBAHHOM COCTOSHUM (B MOJSHbLIX HanpsXKeHMAX)
OMNPesenatTCs B UCKIOUUTENbHBIX CYy4YasXx TOMbKO A5 CreLnanbHO 060CHOBAHHbLIX PACUETHBIX CXEM.

2 MMpu onpefeneHnn 3HaydeHUid tgP', ¢ M Sy AN UHXEHEPHO-Te0NIOrMYECKUX CXEM [0MYCKaeTcs
MCNonb30BaTb METO/bI CTATUYECKOr0 30HAMPOBaHUA 1 BpaLlaTeibHOro cpesa.

5.15 HopmaTurBHbIE N pacyeTHble 3HaYeHUA XapaKTEPUCTUK tgQ’ U C’ cnefyeT onpepensTb
NPUMEHNTENBHO K runoTese npoyHocTn KynoHa nnn KynoHa—Mopa nyTeM CTaTUCTUYECKOiA
06paboTKN BCeX Map nNpefefibHbIX 3HaYeHUA MaKCUMa/lbHbIX Y MUHUMa/IbHbIX [1aBHbIX
HanPsHKEHWA, NOMYYEHHbIX METOLOM TPEXOCHOro oxatunsa (1Moo nap 3Ha4YeHUii HopMasibHbIX
M NpefenbHbIX KacaTeNbHbIX HANpPsXKeHWA, NOMyYeHHbIX METOA0M OAHOMNIOCKOCTHOMO Cpe3a)
B cooTBeTcTBUM ¢ [OCT 20522.

5.16 PacyeTHble 3HAYEHNA XapaKTePUCTUK tg@'i , C'y W Sy | CNefyeT BblYUCAATb, UCNONb3YA
KO3 ULMEHT HAZEXHOCTM MO IPYHTY Yg NPU OAHOCTOPOHHEN JOBEPUTENbHON BEPOATHOCTYU
a=0,95.

Ecnm nonydeHHoe TakMm 06pa3oM 3HauveHue Yg 6yaet 6onee 1,25 (gns unos — 1,4) mnm
meHee 1,05, To ero He06X0AMMO NPUHUMATL COOTBETCTBEHHO paBHbIM Yy = 1,25 (ans unos —
1,4) nyg = 1,05.

PacueTHble 3HAYeHWst XapaKTePUCTUK tg @'w, C'u W Sun CNeAyeT NPUHUMATb PaBHbLIMU
HOPMAaTMBHbLIM WX 3HAYEHUSAM.

5.17 Ons rpyHTOB OCHOBaHWin coopy>keHuii | — 111 knaccoB AONOMHUTENBHO K UCMbITAHUAM
yKa3aHHbIMW 12a60paTOpHbIMK  MeTof4amu  CneayeT MPOBOAMTb WCMbITaHUS B MOJEBbIX
YCNOBUAX METOAAMU CTATUYECKOrO 1 AMHAMWYECKOro 30HAMPOBaHWS, BpaLaTeNbHOro cpesa,
a /19 OCHOBaHWI BETOHHBIX U XeNe3006eTOHHbLIX COOPYXXEHWUIA — METOLOM CABUra LUTaMoB.
cnbiTaHna ykasaHHbIMW MeToZaMu U OnpefenieHne no ux pesynbTataM HOPMATUBHBIX
3HaYeHW XapakTepucTMK tg@’n, Cn W Sun CNesyet nNPOBOAWUTL  [AN1F  YC/IOBWUA,
COOTBETCTBYIOLUMX OCHOBHbIM pPacyeTHbIM C/yyadM B Nepuofbl CTPOUTENbCTBA U
3KCMnyaTauumn COOpYy>KeHUS.

5.18 Tlpu wucCnbITaHWUAX KPYMHOOBNOMOYHbLIX TPYHTOB [OMYCKaeTCcA MpPUMEHeHWe
MOJeNMpoBaHna rpaHyNoOMETPUYECKMX COCTaBOB M METOLOB, BK/HOYAIOLLMX MonydeHue
9KCMEePUMEHTATbHBIX 3aBUCMMOCTE  XapaKTepUCTUK MPOYHOCTHLIX W AedhopMaLMOHHBIX
CBOMCTB  WCMbITYeMOro  rpyHTa OT  MapamMeTpoB  M/IOTHOCTM  C/IOXKEHUst U
rpaHy/IoOMeTPUYeCcKoro cocTasa.
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MpyY  NPOEKTUPOBAHUM  WUCKYCCTBEHHbIX OCHOBaHWA  KPOMe  YKa3aHHbIX  BblLLe
XapakTepuCTUK CneayeT Ha3HayaTb AOMYCTWMble AMAanasoHbl KOHTPOJbHBIX 3HAYEeHWA
MJOTHOCTN CYXOro rpyHTa W BA&XHOCTU TPYHTa, YKNaAblBAEMOro B OCHOBaHue. [nd
MCKYCCTBEHHbIX OCHOBaHWUI 13 KPYNHOO6/10MOYHBIX FPYHTOB (Fa/le4YHMKOB, FOPHOI Macchl 1
T.N.), KpOMe TOro, CfeayeT HasHayaTb  [OMyCTVMMble  AManas3oHbl  M3MEHEeHUs
rpaHy/fioOMeTPUYECKOro cocTaBa rpyHTa. [uanasoHbl U3MEHEHUS KOHTPOJbHbLIX 3HAYeHWi
XapakTepucTK CBOWCTB W rpaHy/NOMETPUYECKOro coctaBa CnefyeT Ha3HayaTb Mo
pesy/ibTaTtam 1abopaTopHbIX M MONEBbIX OMbITHO-NPOW3BOACTBEHHbLIX UCMbITAHWNA.

Mpn onpegeneHnn LedOpMaLMOHHBIX XapaKTepUCTUK, TPaHy/NOMETPUYECKOro COCTaBa,
MMIOTHOCTN CYXOro rpyHTa W BaXXHOCTWN TPYHTa, YKNaAbIBAEMOrO B OCHOBaHWe, [J0NyCKaeTca
MCNONb30BaHKE 3KCMNepUMEHTaIbHO 060CHOBaHHbIX KOCBEHHbLIX METO/0B.

5.19 HopmaTtuBHblE 3HAYeHMs CTaTUYECKOro MoAyna pAeopmaumn E, HecKanbHbIX

FPYHTOB CNeAyeT OnpeaenaTb No pesynbTaraM MoseBbIX LUTaMMoBbIX U NPECCMOMETPUYECKNX
OMbITOB, & Takxe MO pe3y/nbTaTaM KOMMPECCUOHHBIX WCMbITaHWA W (M1K) UCMbITaHWIA
METOA0M TPEXOCHOr0 CXaTtusa cornacHo TpebosaHusm TOCT 12248. ns rpyHTOB OCHOBaHWI
M TPYHTOBbIX COOPY)XeHWid | 1 Il KnaccoB npoBefeHWe WCMbITaHW METOAOM TPEXOCHOro
oKaTua  sBnseTcAd  06s3aTe/lbHbIM.  TPaeKTOpUM  HarpyXeHusi 06pasuoB U METOLMKK
06paboTKWN pe3y/bTaToB UCMbITaHUIA JOMKHbI YY4UTbIBATH UCTOPUIO HArpY>XXeHWUs FPYHTOBOIO
mMaccuBa (Be/IMUMHY AaBfieHUA NPesynioTHEHUSA P’c U CTeneHb MNepeynjioTHEHUs TPYHTa),
[nanasoHbl M3MEHeHUsi Hanps)keHWidn B PI3 ©  MeToh pacyeta WM MOAE/BHOrO
nccnefoBaHna, AN KOTOPbIX NpeAaHasHauYeHbl pacyeTHbIe XapaKTepUCTUKK.

B TOM cnyyae ecnum oxupaemoe MaKCUMasibHOE [aBfieHWE Ha 3/1eMEHT OCHOBaHWA
NpeBbILWAET AaBneHue NPeaynioTHEHUS P'c, CNeayeT ONpeaensiTb He TOMbKO BTOPUYHbLIN E”,
HO M MepBUYHbIA E’ moaynn pedopmaumn. BTopuuHblii Mogynb E” onpegensietca no
KOMMPECCMOHHOW KPUBOW B MHTEPBasle HANPSHKEHWUA OT BbITOBOIO Ha U3y4aemMoin rnybuHe o
p'c. MepBuuHbIi Mogynb E' onpegensieTcd MO KOMMNPECCUMOHHOW KpWBOW B WHTepBase
HanNPsXEHUIA OT P’c 4O MaKCUMa/IbHOTO OXXMAAEMOr0 HaMNpPsHKEHNA Ha U3y4aeMol rnyoumHe.

HopmaTtuBHble 3HaueHua E", n E’n MOryt HasHayatbCA KaK MOCTOAHHbIMW, TaK U
nepemMeHHbIMU MO rNy6uHe.

[ns ocHoBaHWIA coopyxeHui IV Knacca pacyeTHble 3HauYeHNs E fonyckaeTcs NpUHMMaTh
no Tabnuuam, npumBegeHHbIM B CIM 22.13330, C BBefeHVEM KO3(pUUMEHTA T,
NMPUHMMAEMOro Mo 0653aTe/lbHOMY NMPUIOXKeHUIo B.

Mogynb fedopmMaumm CKasbHbIX, MeP3/bIX TPYHTOB Ha CTaauy 060CHOBaHUA UHBECTULMIA
MOXeT ObITb OMpesesieH C MOMOLLLKO CeMCMOaKyCTUUYECKNX METOLOB.

PacyeTHble 3HauyeHWUs Mopgynen fedopmaumm E” n E’ cnepyeT NpUHUMAaTL PaBHbIMU
HOPMAaTUBHbIM.

5.20 Koa(hpuumeHT YMNNOTHEHUA a OrpeaensieTcs MeTOAOM KOMIMPECCUOHHOro nnbo
TpexocHoro coxartua cornacHo [MOCT 12248. HopmaTuBHble 3Ha4YeHUA an  [AO/DKHbI
onpepenatebcad B cooteeTcTBMM € [OCT 20522, pacuyeTHble 3HaYeHMsA KoahduumeHTa
YNNOTHEHWA CNeayeT NPUHUMATL PaBHLIMU HOPMATUBHbIM.

5.21 HopmaTvBHble 3HAYeHWs  KO3PMUUMEHTOB nornepevyHor  geopmauyun  Vvn
PeKOMeHAYeTCA OnpefensTb Mo pesynbTaTaM UCMbITAHUA METOAOM TPEXOCHOMO CXaTus Mo
KOHCONMANPOBAHHO-APEHNPOBAHHON CXeMEe C He3aBUCUMbIM M3MEPEHVEM MPOAO/bHbIX U
nornepeyHbIX AeopMaumnin obpasua rpyHTa. 3Ha4eHus Vn CnefyeT onpefensTb Kak cpegHue
apuU(IMETUYECKME YACTHbIX 3HAYEHWI 3TON XapakTePUCTMKMK, MONYYEHHBbIX B OTAE/bHbIX
UCMbITAHUAX, WM KaK 3HayeHWd, YCTaHaB/IMBaeMble MO OCPEAHEHHbIM 3aBUCMMOCTAM
N3MepsaeMbIX B OMNbITaX BEJIMUYNH.
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PacyeTHble 3HaydeHMst KO3(h(MUMeHTa MOMepeyHoin dedopmauun v crnefyeT NPUHUMATb
paBHbIMWY HOPMAaTUBHBIM.

Mpy OTCYTCTBUM 3KCNEPUMEHTA/IbHBIX 3HAYEHWI V pacyeTHbIe 3HAYEHNS KO3P(ULMeHTa v
npyv 060CHOBaHWM [OMYCKaeTCA NPMHUMATBL Mo Tabnmue 3.

Ta6nwunuya 3
pyHTHI KoathdmumeHT nonepeyHoin gedhopmaym n
HeMep3/oe COCTOAHME TBEPAOMEP3/10e COCTOSHME
[ Kbl Npu:

I, <0 0,20-0,30 0,30-0,35
0<1, <025 0,30-0,38 0,35-0,39
025<1, 0,38-0,45 0,39-0,41

CyrnnHkn 0,35-0,37 0,27-0,33
Mecku 1 cynecu 0,30-0,35 0,20-0,30
KpynHOO6/10MOYHbIE TPYHTbI 0,27 0,20 - 0,25

MpuMeyaHue— MeHblUMe 3HAUEHUS N MPUHAMAIOTCA NPYW BOMbLUENA NNOTHOCTY FPYHTA.

5.22 [1na npeaBapuTeNbHbIX PacyeTOB OCHOBaHWIA coopyxeHuin | — 11l KnaccoB, a Takxe
A1 OKOHYaTe/IbHbIX PacyeTOB OCHOBaHWIA COOPYXXeHWA IV Kracca [OMnycKaeTcs npu
060CHOBaHWM  OMpefeNniTb HOPMAaTMBHbIE W pPacyeTHble 3HAYEHUA MPOYHOCTHbIX W
AeopMaLMOHHbIX XapaKTepucTUK rpyHToB no Tabnmuam m3 CI 22.13330 B 3aBUCMMOCTM OT
NX (PU3NYECKNX XapaKTepPUCTMK. [NA OTAeNbHbIX pPalioHOB [OMYCKaeTcs M0/b30BaThCs
pervoHasibHbIMU TabnmMuamMm XapakTepuUCTUK FPYHTOB, CMELUUMUYECKUX A1 3TUX paiioHOB,
NPUBELEHHLIMU B TEPPUTOPUA/IbHBIX CTPOUTENbHBLIX HOPMaX.

5.23 Ana 060cHOBaHMS 6e30MacHON U HafeXXHON paboTbl rPyHTOB OCHOBaHW TTC npw
[ENCTBUN AVHAMUYECKMX Harpy30K 1 BO3AECTBUI HEOOXO0AMMO MPOU3BECTU:

OLIEHKY BEIMYMHBI AMHAMUYECKOTO COMPOTUB/IEHNS HEAPEHUPOBAHHOMY CABUTY Sdy;

OLleHKY [AMHaMWKM pocTa M36bITOYHOr0 MOPOBOr0 [AaB/IEHUA B HECBA3HbLIX U CBA3HbLIX
rpyHTax B npouecce AMHAMWYECKOro BO3AENCTBUA W €ro BeIMYMHbI MOC/e 3aBepLUeHus
AVHAMUYEeCKOro BO3AeNCTBMS;

OLLeHKY BeMMYMHbI MOCTLUMKINYECKOW MPOYHOCTU FPYHTOB (MPOYHOCTM TPYHTOB MoC/e
3aBepLUeHNs AVHAMUYECKOro BO3AENCTBUS);

OLIEHKY AMHaMMyecKnx moayneit casura GY o6bemHoro oxatusa K¢ u gemndmposaqms DO
B npouecce AMHAMUYECKOro BO3AEWCTBMS, KOTOpble HEOOXOAWMbI — ANs  OrnpefeneHus
BO3HMKAIOLMX B FPYHTE AONOMHUTENbHBIX AedhopMaLuii U CABUTatoLLMX HaNPSXXEHWIA;

OLIEHKY BE/IMYMHBbI [OMOSHUTENbHLIX 0CaA0K W KPEHOB COOPYXEHWA W TFPYHTOBOro
OCHOBaHWA BCEACTBUE AUHAMUYECKOTO BO3LENCTBMS.

Mof AMHAMWUYECKUMU BO3LENCTBMSAMU CnefyeT NMOHUMATh HanpshkeHus u geopmauun,
BO3HMKaIOLLMEe B FPYHTOBOM OCHOBaHWUW MpY COBMECTHON paboTe CUCTEMbl «COOPYXKEeHWe—
OCHOBaHMe» W [eNCTBUM CEACMUYECKMX, BOJIHOBbIX WM NEAOBbLIX Harpy3ok. Kaxpas w3
Harpy3oK XapakTepu3yeTcs CBOei NPOAO/KUTENbHOCTHIO T, XapakTepHOW 4acToToi f,
MUKOBLIMU 3HAYEHUAMMW KacaTe/lbHbIX HANPSHKEHWUIA Tmax U Tmin. YKa3aHHbIE XapaKTepUCTUKN
eCTb pe3ynbTaT MOCTPOEHUS MOLENIN BHELUHEro BO3AENCTBMSA, CYLLECTBEHHO YNpPOLLAOLLMiA
peasibHbliA, HEerapMOHUYECKUA W HEPErynspHbIA  XapakTep CW/I0BOr0 B3avMOZeNCcTBUA
COOPY>KEHUSA C FPYHTOBLIM OCHOBaHUEM.
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5.24 [MHaMuuyeckue rnapameTpbl MPOYHOCTU [PYHTOB ABMAIOTCA MWHTErpasibHbIMM
XapakTepucTukamyv W OJHOBPEMEHHO 3aBUCAT KaK OT (IU3MKO-MEXaHWYECKMX CBOWCTB
FPYHTOB, Tak M OT MapaMeTpoB BHELUHWX BO34eWCTBUIA. MeTof ornpegeneHus napameTpoB
MPOYHOCTM NPU  OUHAMWUYECKMX BO3AENCTBUAX —  PaCYETHO-3KCNEPUMEHTaNbHbIA  C
MCNONb30BaHWEM  MOCNeLOBaTeNlbHbIX  NPUOAMXKEHUA.  TIPOYHOCTb  TFPYHTOB  MpU
AVHAMUYECKMX BO3AENCTBUAX CrefyeT OnpefensTb Ha OCHOBE TMMOTe3bl O BO3MOXHOCTU
NIMHENHOr0 He3aBMCUMOIO CYMMUPOBaHUSA Pe3y/ibTaToB BHELUHWX BO3AEACTBUIA (HaKOMNIeHNSs
nospexzaeHuin) ManmrpeHa—MariHepa. OCHOBOI pacyHeTHO-3KCMEPUMEHTaIbHbIX  OLEHOK
AMHAMNYECKUX XapaKTEPUCTUK ABNAIOTCS pe3y/bTaTbl M0/eBbIX (CTaTUYECKOe 30HAMPOBaHMe,
YNbTPa3BYKOBOE 30HAMPOBaHME, CENCMO30HAMPOBaHWE) W NaboPaTOPHbLIX WCMbITaHWI
rPYHTOB.

5.25 3apgaya nabopaTOpHbIX 3KCMEPUMEHTaNbHBIX WCCNeA0BaHNA — onpeaeneHue
YPOBHS LMKINYECKMUX HAMpPSOXKEHWIA NpU 3ajaHHOM YPOBHE CTaTUYECKUX Hanps>XeHWui,
BblAEPXXUBAEMbIX TPYHTOM [0 paspylweHus (B ycnosusx 3agaHHoro HAC). MNporpamma
MCMbITaHUA  JO/DKHA  Y4YMTbiBaTb  pas3/inyHble  MOTeHUWanbHble  (OpMbl  MOTEpPU
YCTONYMBOCTU CUCTEMbI «COOPYXXEHWE—OCHOBaHMEY», & TaKXXe MPOrHo3npyemble YPOBHU
CTaTUYECKUX W  LMKINYECKUX HanpsHkeHWW B OCHOBaHuMW. [lpu  dopmMmupoBaHun
nporpaMmmbl 12a60PaTOPHbLIX WCMbITaHWI  [OMYCKAeTCa paccMaTpuBaTb He BCe BUAbI
BHELUHUX BO3AEWCTBUM, a /MWb HauxXyfwune, C TOYKM 3PEHUS BO3MOXHOW noTepu
YCTOWYMBOCTU COOPY>KEHUeM. KoHcepBaTU3M MOMly4aeMblX OLEHOK [O/MKEH ObITh
NOATBEPXAEH UMEIOLMMUCS [aHHbIMW UCCNef0BaHMI AMHAMUYECKUX CBOMCTB IPYHTOB B
OTEYECTBEHHON 1 MUPOBOI NpakTuke. MepeHOC pe3ynbTaToB N1abopaTOPHbLIX UCMbITAHUI
Ha HaTypHble YycnoBus TpebyeT COOTBETCTBYIOLLErO Hay4yHOro O0OOGOCHOBaHUS M
MCNOMb30BaHNUSA HETPUBUANIbHBLIX NMOAXOLOB K KOMMEKCHOW OLEeHKe B3aMMHOI0O BAUAHWS
LUMKINYECKOT0 XapakTepa HarpyXeHus, LAUTENbHOCTU ero BO3AENCTBUS, HENNHENHOro
XapakTepa peakuuMn TrpyHTa Kak [ByX(asHOW cpedbl Ha BHeELUIHWe BO3AeNCTBUS,
HE/MHENHOro B LieJIOM MpoLecca HaKoMIeHUs MoBpPeXAaeMoCTU B TPYHTe KaK Cr/IOLHOM
cpege un T1.4. OCO6EHHOCTM MporpaMmMbl M MeTOAMKW MPOBefeHus 1abopaTopHbIX
AUHAMUYECKUX WCMbITaHUA TPYHTOB, METOAMKW WHTeprpeTaumm W npeacTaBieHus
pe3ynbTaToB NpPVBeLEHbI B MPUIOXKEHUN b.

5.26 [duvHamuyeckre XapaKTePUCTUKM MNPOYHOCTM KaK CBSA3HbIX, TaK W HECBA3HbIX
TPYHTOB CrefyeT Onpefenstb B A0MSX OT CTaTUYeCKOW MPOYHOCTM, MPUYEM OHWU [OSDKHbI
yCTaHaBNMBaTbCA /1 KaXA0ro BuAa BO3AEWCTBUM WHAMBMAYasbHO. [MapameTpamu Ans
CpaBHEHWS BbICTYNAKT APMEKTUBHLIA Yrofi BHYTPEHHErO TPEHUS @ A/ HECBSA3HbLIX FPYHTOB
M CONPOTMB/IEHWE HEAPEHUPOBAHHOMY CABUTY Sy AJ1 CBA3HbLIX FPYHTOB, MOMyYEHHbIE MO
pesy/nbTataM CTaTMYECKUX WCNbITaHUA. [N19 HeCBS3HbIX T[PYHTOB MpW  OrpaHUYeHHO
[PEHVPYIOLLE CMOCOBHOCTN OCHOBaHWUS U OAHOPOAHOM HanpsXXeHHO-AehopMUPOBAHHOM
COCTOSiHAM MPOYHOCTb OMWCbIBAETCA BBEAEHMEM TaK Ha3blBAEMOro [AUHAMWYECKOro yrna
TpeHus

9o, 1 AU 1
tg(PCI'I 0-VO

rae AU — HakonieHHOe 3a BPEMS PacHeTHOr0 BO3AeCTBUS 130bITOYHOE NOPOBOE AAB/EHNE.
5.27 HopmaTtuBHble 3Ha4YeHWs NapamMeTpoB MON3YYECTU derpn U d1crp, n ONPELENAOTCA Kak
cpefHMe apuUPMEeTUYECKMe YaCTHbIX 3HAYEHUIA 3TUX XapaKTepPUCTMK, MOMYYEHHbIX /NS
pacyeToB 0CafOK MO pe3ynbTaTaM KOMMPECCUOHHbIX WCMbITaHWA U AN pacyeToB
FOPU3OHTANbHbIX CMELLEHNA — MO0 pe3ynbTaTaM CABWIOBbIX WCMbITaHWiA. [pu  3TOM
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NCMbITAHWS [JO/MKHLI NPOBOAUTLCA C (MKcauueid Aedopmauuii BO BPEMEHM Ha KOOl
CTYMeHN Harpyskn. YacTHble 3HaueHUs Ocrp W Oicrp CNEAYET OMpefensTb WCXOA4A U3
3aBMCMMOCTM

6crp,i =81 ¢crp,i
€t,i= S0, [1+ (1-e )] (4)

lcrp,i

rae €;i —4acTHble 3HaueHus fed)opMauunM  KOMMPECCMOHHOIO cxaTtus (npu

KOMMPECCUOHHBIX UCMbITaHWSX) UK Aedopmamm casura (Npu caBUroBbIX
NCMbITaHUSAX) B MOMEHT BPEMEHMU t;

€, — YaCTHble 3HAYEHUS MIHOBEHHOW [ethopMaLMy KOMMPECCMOHHOIO cxatus (npu

KOMMPECCUOHHbIX UCMbITaHWUAX) UAK dehopMaumn casura (Npy CABUIOBbLIX WCMbITAHUAX).
PacueTHble 3Ha4eHWA dcrpn U i crp, n CIELYET NPUHMMATD PaBHbIMU HOPMATUBHbIM.

5.28 HopmaTvBHOE W paBHOE eMy pacyeTHOe 3HauyeHWe KO3((pUUMeHTa KOHCOMMAauuu
C,, =C, OMNpejenseTca Kak cpefHee apuPMETUYECKOe W3 YaCTHbIX 3HAYEHWIA ITOM

XapaKTePUCTUKN, NONYYEHHbIX MO pe3y/ibTataM UCMbITaHWIA B 040MeTpax (MPUMEHUTENBHO K
oAHOMepHoO 3agaye) B cooTBeTcTBUM € FTOCT 12248. [lonycKaeTcs OnpeaenceHue Cy
METOAOM  TPEXOCHOr0  CKaTtusi N0 KOHCOMMAMPOBAHHO-HEAPEHWPOBaHHOMW  CXeme
(npunoxeHwe b).

[ns ocHoBaHWiA coopyxkeHns I11-1V KnaccoB, a Ha paHHMX CTaAusX MPOEKTUPOBAHUSA Y
[N OCHOBaHWi coopyxeHuid | n 1l KnaccoB NpUMEHMTENIbHO K OLHOMEPHOW 3ajadye
[IOMYCKaeTCA HOpPMaTMBHOE U paBHOE €My pacyeTHOe 3HayeHue KosduumeHTa
KOHCO/Maauu ¢, =C, ONPeAeNaTe Mo pesy/nbTataMm (UAbTPALUMOHHbLIX WCMbITAHWA C

Y4YeTOM MoKasaTenelt MopUCTOCTW M YNJIOTHEHUA TPYHTA MPY YCIOBMK, YTO 3TN MOKasaTe/n
onpegeneHbl OMNbITHbIM MYTEM.
5.29 3a HOpmaTMBHOE 3HaueHWe KoamuumeHTa unbTpauum k., cnegyet npuHUMaTH

cpefHee apuMETUYECKOe YaCTHbIX 3HAYeHUI KO3UUMeHTa (GUAbTpaUMn rpPyHTa,
ornpegensieMbIX MPUMEHWUTENIbHO K /TaMMHAPHOMY [BMXKEHWIO BOLbl MO 3aKOHY Japcu Ha
OCHOBE pe3y/bTaTOB MCMbITaHUA rPyHTa Ha BOLOMPOHULAEMOCTb B /1a60PATOPHbLIX WK
MoJieBbIX YCMOBUAX C YYETOM BOCMPUHMMAEMOrO rPyHTOM reoCTaTMyecKoro AaB/ieHust Y
HarpysoK, BO3HMKaOLWMX MOC/e BO3BELEHUS COOPYXeHUs, a TakXkKe C YYETOM CTPYKTYPHbIX
0COGeHHOCTe rpyHTa. Mpu pe3Ko BbIPAKEHHOW (UIbTPALMOHHOW aHM30TPONUKM, Korga
BOZAOMPOHMLIAEMOCTb FPYHTa U3MEHSETCS B 3aBUCMMOCTM OT HarpasieHus 6onee YeM B 5 pas,
crneflyeT onpegenatb KO3((UUMEHTbI (UIbTPaLUX MO T[NaBHbIM OCAM aHU30TPOMNUK.
PacyeTHble 3HayeHUs KoaduumeHTa ¢uabTpaumm K crnefyet nNPUHUMATL  PaBHLIMU
HOPMAaTWBHbIM.

MpumedyaHune— ansa coopyxeHnii Il n 1V KnaccoB pacueTHble 3HaUYeHNs KO3W(ULMEHTOB (nubTpaLmm
FPYHTOB OCHOBaHWs [OMYCKAeTCs OMpefensTb MO aHajoram, a Takke pacueToM, UCMOoNb3ys Apyrue usmko-
MeXaHUYEeCKMe XapaKTePUCTUKMN FPYHTOB.

5.30 PacyeTHble 3HayeHUA OCPefHEHHOro KPWUTUYECKOro rpagueHTa Hanopa lerr+ B
OCHOBaHWW COOPYXXEHUA C APEHAXKEM CeAyeT NPUHUMATL Mo Tabnmue 4.
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Ta6bnuuya 4
PacueTHbI 0cpeHEHHbI KPUTUYECKUIA
TpyHT rpaguenT Haropa | o,

Mecok:

MENKuii 0,32

CpefHen KpynHocTu 0,42

KPYMHBbIi 0,48
Cynecb 0,6
CyrnnHok 0,8
nuHa 1,35

PacuyeTHble 3HaYeHNs MECTHOIO KPUTMYECKOro rpaaneHTa Hanopa ler cnefyet onpenensrs,
MCNOMb3Ys pacyeTHble METOAbI OLEHKM CY(PHO3NOHHON YCTOMUYMBOCTM TPYHTOB IN60 NyTeM
NCNbITAHWI TPYHTOB Ha CY((O3MOHHYIO YCTOMYMBOCTb B N1ab6OPATOPHbIX WAN HAaTYpPHbIX
YCNOBUSX.

[na Hecy((hO3MOHHBIX MecyaHbIX TPYHTOB ler  [OMYCKAeTCA NPUHMMATL MpY BbIXOLE
NnoToKa B ApeHax paBHbIM 1,0, a 3a gpeHaxem — 0,3. 1N NblieBaTo-rIMHUCTLIX TPYHTOB MNpu
Ha/IMuMM  ApeHaXa WM HXKECTKON MpUrpy3kn Mpy BbIXOAE Ha MOBEPXHOCTb FPyHTa ler
[0NycKaeTcs NpUHMMaTh paBHbIM 1,5, a npu geopmupyemoii npurpyske — 2,0.

5.31 HopmaTMBHbIe 3HaYeHMs1 KO3h(ULIMEHTOB YNPYron 1 rpaBMTaLMOHHON BOA0OOTAAYUM
Hin W Mn CrefyeT onpefensitb MO pesy/bTaTtaM HaTypHbIX HabMOAeHWn 38 U3MEHEHWEM
HanopoB 1 YPOBHE BOAbl B M3MEPUTENbHbIX CKBaXXMHAX, YCTaHOBNEHHbIX B D 0CHOBaHMS,
npu hukcaummn Hanopa B 3aaHHOM TOUKe (Hanpumep, B OMNbITHON CKBAXKMHE).

PacueTHble 3HayeHMs KOSM(ULMEHTOB M1 U [ Cnedyet MPUHUMATL  PaBHbIMU
HOPMaTUBHbIM.

MpuMeYaHue— 3Ha4eHNs 1 W |4 OCHOBaHWIA coopy>keHuid |1—IV knaccoB gonyckaeTcs onpegensTs Mo
pe3ynbTaTaM MCMNbITaHUli B Ta6OPaTOPHbIX YCNOBUSAX.

5.32 JlunkocTb (aAreanoHHYK NPOYHOCTL) rpyHTa L onpeaenstoT nyTeM OTpbiBa 06pasuia
martepvana OT TFPyHTOBOI0 MaccuBa. PacyeTHOe 3HayeHue NUMKOCTU crepyeT MpUHMMATb
paBHbIM HOPMaTUBHOMY.

5.33 PacueTHOe 3HauyeHmne KoapguLmeHTa TPEHNS Ha KOHTaKTe HErPyHTOBOIO COOPYXKEHWS
C TPYHTOM OCHOBaHUS, tg@’'s B Ciny4yae OTCYTCTBMSI Pe3ynbTaTOB MPSIMbIX OMNpeaeneHui
HasHayaeTcs He 06onee 2/3 BeNMUMHbI tgQ' TpPyHTa BEPXHEro Cfos OCHOBaHWS,
KOHTaKTUPYIOLLLErO C NOBEPXHOCTLIO COOPYIXKEHUS.

XapaKTepUCTUKN CKa/lbHbIX FPYHTOB

5.34 HopmaTuBHble 3HayeHMs Mpefena MPOYHOCTU oO6pa3ua CKalbHOro rpyHTa Ha
O[IHOOCHOE CXKaTue Rcn M O4HOOCHOE pacTsKeHUe Ryn, a TaKXKe npegena npoyYHoCTN MaccuBa
CKa/IbHOr0 rpyHTa Ha OAHOOCHOE pacTsXeHWe Rimn W OJHOOCHOE CXaThe Rcmn CNeayeT
onpefensiTb Kak CpefHWe apUPMETUYECKMe YacTHbIX 3HAYEHWUI 3TUX XapaKTepUCTUK,
NOMYYEHHbIX B OTAENbHbLIX UCMbITAaHNAX METOAAMWN CXATUA N PaCTAXKEHUSA COOTBETCTBEHHO B
NnabopaTopHbIX U B MOJMEBbIX YCMOBUAX. B nabopaTopHbIX YCMOBUAX [OMYCKAETCA TaKXKe
NMPUMEHATb KOCBEHHblEe METOAbl WCMNbITaHW (Hanpumep, C WCNOb30BaHWEM COOCHbIX
MyaHCOHOB, CPEPUYECKMX UHANKATOPOB).
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5.35 YacTHble 3Ha4eHus npeaesioB NPOYHOCTM Ha CXXaTue N pacTsaXKeHe MaccuBa Cnefyer,
Kak npaBwnio, onpefensTb 3KCNepuMeHTa/IbHO B MOJIEBLIX YCNOBUAX: Ha CXaTue — METOAOM
O[JHOOCHOI0 CXaTWuA CKallbHbIX LE/IMKOB, Ha pacTsHKeHWe — METO[OM OTpbliBa OETOHHbIX
LUTamMnoB (N0 KOHTaKTy GeTOH—CKasia) Un CKa/lbHbIX Le/IMKOB (M0 MaccuBy UK TpeLLMHaMm)
B YC/I0BUAX OAHOOCHOIO PacTaXeHuUs.

PacyeTHble 3HAYeHWs XapakTepuctuk npoyHoctn Re' m RY' cnepyetr onpegenatb B
COOTBETCTBMM C yKazaHusmMu [OCT 20522 npuv OLHOCTOPOHHER [OBEPUTESIbHOM
BepoATHOCTM o =0,95. PacyeTHble 3HayeHWss XapakTepucTuK Rci, Ren, Remn U Rimu
NMPUHUMAKOTCA PaBHLIMU UX HOPMATUBHBLIM 3HAYEHUAM.

Mpn 060CHOBAHWUM pacHeTHble 3HaYeHUA Rimu B HanpasneHWsX, He COBMajaloLmx c
HOPMa/IIMM K MNJIOCKOCTAM  TPewuH, [AOMYyCKaeTca npuvHUMare no Tabavue 5, a B
HanpaBneHNaX, COBMajaroLLnX C HOPMaIAMN K MIOCKOCTAM CMJIOLUHBLIX TPELWH, NPUHUMATb
paBHbIMU HYNHO.

5.36 HopmaTuBHble 3Ha4eHUA napameTpoB tg @n U C, MACCUBOB CKa/lbHbIX FTPYHTOB
npu CTaTUYeCKMX BO3AEACTBMAX ChneayeT ONpefensaTb A0S BCeX MNOTEHUUanIbHO
OMacHbIX pPacyeTHbIX MOBEPXHOCTEA WM 3NEeMEHTapHbIX N/oWagoK cABura no
pesyfnbTaTaM MOMIEBbIX WM NabopaTopHbIX (B TOM 4MCNe MOAESIbHbIX) UCMbITAHWUM,
NMPOBOAUMbBIX METOLOM Me[LJ/1EHHOT0 cpe3a (cABuUra) 6eTOHHbIX WTaMMOB U CKaJIbHbIX
LIe/INKOB.

VcnbiTaHna yKasaHHbIMW METOaMW W ornpejeneHne No uUxX pesynbtaTaMm HOPMaTUBHbIX
3HayeHWn tgp, W C, cnegyet MPOM3BOAWUTL C YYETOM YCNOBWM, COOTBETCTBYHOLLMX BCEM
pacyeTHbIM cy4yasM B MEPUOALI CTPOUTENLCTBA M KCMNyaTalUn COOPYXXEHUS.

5.37 O6paboTKy pe3ynbTaToB UCMbITaHWUI ANS OnpefenieHUss HOPMATUBHbBIX U PacYeTHbIX
3HaYeHW tge W C cnefyeT NPOU3BOAUTL Tak Xe, Kak [/18 HeCKa/lbHbIX PyHTOB (CM. 5.15 1
5.16).

5.38 [na ocHoBaHWiA coopyxkeHuia Il n IV knaccos, a Takxe Ans OCHOBaHWI COOPY>KEHWI
| n 1l KnaccoB Ha CTaguy TEXHUKO-3KOHOMMUYECKOro 060CHOBaHMS CTPOUTE/IbCTBA PacyeTHbIE
3HaueHus tge,,, W Cii, NpeAHa3HauYeHHble AN1S PaCYETHbIX CXeM, A0MYCKAeTCs NPUHUMATL Mo

Tabnuue 5 ¢ MCNob30BaHNEM aHaNI0roB, KOPPENALIMOHHBIX CBA3eN 1 T. . 3HaueHusa tge, , v

Ciii AN OCHOBaHWUI coopyxeHuit | n 1l knaccoB Ha cTagmMsx nNpoekTa u paboueit
[OKYMEeHTaLUMM Npu COOTBETCTBYHOLEM OO0CHOBaHWM TakXe [OMYCKaeTcAa MPUHWMATb Mo
3TO Tabnuue, ecim pacyeTbl C WCMO/b30BAHWEM 3TUX XapaKTepUCTUK He OrpenenstoT
rabaputbl COOPY>KEHWI. [aHHbIMK 3TON Tabnmubl [OMYCKaeTCA M0/b30BaTbCA BO BCEX
cyyasix npu OnpefenieHun 3HayeHWn tge W C, NpefHasHauyeHHbIX A9 COCTaB/ieHMs
VHXXEHEPHO-reoIorMyeckmx cxem (Mogenei).

5.39 [ins onpeaeneHus tge,, C, ¥ Ha UX OCHOBE tge,, , Cii NPW AMHAMUYECKUX (B TOM

ymcne CeNCMMYECKMX) BO3AENCTBUSAX PEKOMEHAYETCA NPOBOANTL UCMbITaHWA MO CreumanbHo
paspabaTbiBaemMoii MeToamKe. [lonyckaeTcss 3HaueHus tge,,, Cii, COOTBETCTBYHOLME

IPPEKTUBHLIM ~ HaNPSXKEHUAM, MNPUHUMATL  PaBHbIMKA  3HAYEHUAM MPU  CTATUYECKUX
BO3[ENCTBUSAX.

5.40 [edopmaumoHHbIe XapaKTepuCTMKM MacCuBOB CKanbHbIX mopog (E,,v,) cnegyet
onpegenaTb MO pesy/nbTaTaM UCMbITAHUMA KakK MeTOoAaMWn CTaTUYECKOro HarpyXXeHus
CKasibHoro rpyHta (E, n v,), TaK ¥ AWHAMWUYECKUMMK (CEACMOAKYCTUYECKUMU W/N
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YNbTPa3BYKOBbIMIN) MeTOaMM MO pe3y/ibTaTaM U3MEPEHUsi CKOPOCTe MPOAOSbHBIX U pn U
MonepeyYHbIX Usn BOSH.

[ns onpefeneHns YacTHbIX 3HAYeHWIn CTaTMYECKMX AehOPMaLMOHHBLIX XapakKTepucTuK
PeKOMEHAYEeTCA UCMO/b30BaTh 3aBUCUMOCTU, MONYYEHHbIE PeLLeHreM KpaeBblX 3ajay Teopum
YyNpyroctu C rpaHWYHbIMWA YCMOBUAMU, COOTBETCTBYIOLLMMW YC/IOBUAM Harpy>KeHus npu
UCMNbITaHNAX. YacTHbIe 3Ha4YeHWsi CKOPOCTEN YNPYrux BOSIH ONpeAenstoT No PUKCHpyemMomy B
NCMbITAHNAX BPEMEHWN MPOXOXAEHUA BO/IH MEXAY UCTOYHUKOM W1 MPUEMHUKOM UMIMY/IbCOB.

Mpn NpoBeAeHNN Kak AUHAMUYECKUX, TaK U CTaTUYECKMX UCMbITaHWUIA crefyeT Ans yyeTa
BO3MOXHOI0 B/IMAHUA Ha WCKOMble MapamMeTpbl TakMxX (haKTOpPOB, Kak pas/inyHble
VHXEHEPHble MeponpuaTus (BbleMKa CKasibl, YKPenuTeNbHble MHBEKLMN), TaK 1N Bbl3BaHHbIE
TPELLMHOBATOCTbIO (AHU30TPOMMS, HEOLAHOPOAHOCTL, HENMHENHAas JeOpMUPYEMOCTb NOPOL,
MON3y4ecTb) TLLATENIbHO BbIOMpPaTb MECTO W YCNOBUA MNPOBEAEHUS WCMNbITaHUIA WK
MCNONb30BaTh 060CHOBAHHbIE KOPPEKTUPYHOLLME KOI(IULMEHTDI.

5.41 HopmaTtuBHble 3HaYeHUs XapaKTepucTUK AedOopMUPYEMOCTV MAcCUBOB CKaslbHbIX
TPYHTOB W YMPYyrux [AUHAMUYECKMX Xapaktepuctnk gna U3 wn (nnn) Prd cnepyet
onpefensiTb Kak CpefHMe apuUPMEeTUYeCKMe YacTHbIX 3HAYEHWUI 3TUX XapaKTepUCTUK,
MONYYEHHbIX B OTAENbHbIX WCMbITaHWAX. HopmaTuBHbIE 3HayeHns E. w v, [Jonyckaetcs

TaKoKe OMpesensiTb UCXOAS U3 KOPPENALMOHHON 3aBUCUMOCTY MeXAy cTaTnueckoid (E, n v,)

N OMHAMUYECKOM (Upn WM Usp) XapakTepuUCTMKamu, YCTaHOB/IEHHOW MpW COMOCTaB/eHUN
YaCTHbIX COMPSHKEHHbLIX 3HAYEHWIA 3TUX XapaKTEPUCTUK, MOSYYEHHbIX B OAHUX U TeX Xe
TOYKax MaccuBa, PacnonoXeHHbIX B pasHbiX N3 u (nnn) PI3 nccnefyemoro 0CHOBaHUS.

[ns ocHoBaHWi1 coopyxxeHu 111 n IV Knaccos, a Takxe A1 OCHOBaHW CoopyXXeHuia | v |1
K/lacCcoB Ha CTaguy 060CHOBaHWS MHBECTULMIA MPU ONpefeneHn HOPMATUBHbLIX 3HaYeHUI
KOPPEeNAUMOHHYIO 3aBUCUMOCTb C AMHAMUYECKMMU XapaKTepucTUKamu [OoMycKaeTcs npu
060CHOBaHWMM MpPUHMMATL Ha OCHOBe 0606LLEeHMS [aHHbIX MCMbITAHUA 418 aHa/I0rMYHbIX
VHXXEHEPHO-reo10rMyecKmX YCnoBuid.

Ang PO HOpMaTuMBHbIEe 3HAYEHUSA En, Vn, Upn, Usn MOTYT TaKXKe OMNpeaensTbCa no efuHon
HOPMaTVBHOM 3aBUCUMOCTM [AHHON XapaKTePUCTUKN OT KOOPAMHATbI.

5.42 PacyeTHble 3Ha4YeHWUs MOAyNnsa Aeopmauuu cnefyet onpeaensTb B COOTBETCTBUU C
ykasaHuamu FTOCT 20522. IMpu 3TOM 3HaYeHUs E j1, UCNOMb3yeMble B OLIEHKaxX CMeLLeHWI
COOPYXXEHUI N OCHOBaHWiA, CnepyeT OnNpeaenaTb MpU OAHOCTOPOHHEN [OBEpPUTENIbHOM
BeposTHoCTM o=0,85, a 3HaueHus E |, ucnonb3yemble B OLEHKax YCTOAWYMBOCTW, — MNpw
a=0,9.

Mpn npoBefeHUM KakK [OMHAMWYECKUX, TaK W CTaTUYECKMX 3KCrepuMeHTa/bHbIX
NCCNefoBaHWIn cnefyeT Y4YMTbiBaTb BO3MOXHOE B/MAHME Ha WCKOMblE MapameTpbl Takux
(paKTOpPOB, KaK pas3/iMyHble WHXEeHepHble MeponpuAaTUA (BbleMKa CKasibl, YKpPernuTesbHble
VHBEKLMM), BbI3BaHHbIE TPELYMHOBATOCTbIO (AHW30TPOMMUS, HEOLHOPOAHOCTb, HeNuHeliHas
AeopmMMpyEMOCTb MOPOA, MOM3YYeECTb), @ TaKXKe BbISIBIEHHbIE OCOGEHHOCTU CTPOEHUS U
CBOICTB FpyHTa.

B Tex cnyyasx Korfa ykasaHHble Bbllle B/MSOLWME (PaKTOpbl HE MOryT ObiTb Y4YTEHbI
HernocpeLCTBEHHO B XOfe OMbITOB, B NO/yYEHHbIE MO pe3y/ibTataM 3KCNEPUMEHTOB YaCTHbIE
3HaYeHNs XapaKTePUCTUK PeKOMEeHAYeTCH BBOAMTbL PacyeTHble KOPPEeKTUBbI C MOMOLLbIO
COOTBETCTBYIOLWMNX KOIPPULMEHTOB YCNOBUIA PaboTbl. 3HaYeHUA 3TUX KO3((ULMEHTOB
[OO/MKHbI  ONPefenaTbCad  Ha OCHOBe pe3ynbTaTOB  ChneunasbHO  NPOBOAUMBIX UK
MPOBefeHHbIX paHee (418 aHaNIOTUYHbIX  YCNOBMI)  3KCMEPUMEHTA/IbHBIX WX
TeopeTUYECKNX 1CCnesoBaHui.
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Ha cTagun 060CHOBaHMS WHBECTULUMIA pacyeTHble 3HaYeHWUs MoAyns Adedopmauuu
CKa/IbHbIX MaccuBoB E fonyckaeTcs onpefenatb Ha OCHOBE aHaI0roBbIX KOPPENALMOHHBIX
CBA3G  3TOW  XapaKTepUCTMKM  C  XapakTepucTukamy  Apyrux  CBOMCTB  —
BOAOMPOHNLLAEMOCTbLI0, BO34YXOMNPOHMLAEMOCTLIO U Ap. Mpu 3TOM XapaKTepUCTUKN LPYruX
CBOMCTB [JO/MKHbI ObITb YCTAHOB/MEHbI MO pe3y/ibTaTaM UCMbITaHUA B N3y4aeMOM CKaJlbHOM
maccuBe.

PacuyeTHble 3HaYeHMst KOauLMeHTa nonepeyHor geopMaummn v cnesyeT MpUHUMAaTh
paBHbIMW HOPMAaTMBHbLIM. PacyeTHble 3Ha4YeHMUSA V MacCUBOB CKa/lbHOrO rpyHTa A0MycKaeTca
onpefensaTb Nno aHaaoram.

5.43 HopmaTuBHble 3HayeHMs KoauumeHTa uabTpauumM K, W yAenbHOro

BOZOMOI/IOWEHNS , CNeAyeT ONpefensTb Kak CPefHWe apu(MEeTUYECKMe 3HaueHuns

pe3ynbTaToB, MOMYYEHHLIX NPU WUCMbLITAHWUAX, BbIMOMHEHHbLIX OAMHAKOBLIM METOAOM B
cootBeTcTBMM ¢ TOCT 23278. B CNOXHbIX TMAPOreosiorMyecknx Yycnosmuax (pesko
BbIp&XKEHHas  aHM30TpOnus  PUNbTPALMOHHLIX  CBOWCTB, KapCT, HEeOonpeaeneHHOCTb
rPaHNYHbIX YCIOBUIA W [ip.) HOPMATVBHOE 3HaYeHune K, CnefyeT onpeaensTb Nno pesynbraram

MCMbITaHUIA B KyCTe CKBaXWH. lpu onpegeneHum k. 1, HeOBXOAMMO Y4MTbIBaTh

HaNpPsPKeHHOE COCTOSIHME TPYHTa B M3y4aemoli 30He OCHOBaHMS U €ro BAUSHME Ha
(MNbTPALMOHHBIE XapaKTEPUCTUKIN CKa/lbHOTO MaccuBa.
PacueTHble 3HaueHUs Koa(duumeHTa GUAbTPaUMM K 1 yaensHOro BOAOMOI/IOWEHUS (

cnefyet NPUHUMaTb PaBHLIMU HOPMAaTUBHbIM.

5.44 HopmaTuBHble 3HAYeHWS KPUTUYECKOM CKOPOCTU ABVDKEHWUS BOAbl B TPELLMHAX
(Npocnoiikax, TEKTOHNYECKMNX 30HAX APO6NEHNS) Ucrjn, KK NPaBWo, CnedyeT onpesensTh rno
pesynbTataMm CyPdO3MOHHbIX UCMbITAHWUIA 3aMoHUTENS TPeLMH (NPOCN0eK, 30H Ap06/eHNs)
1 06pasL0B camMMx NOPOAHbIX 6/10KOB.

PacueTHble 3HaYeHWs Ucr j CNeayeT NPUHUMATL PaBHbIMU HOPMATUBHbIM.

[ns ocHoBaHWiA coopy>keHuid 111 1 1V KnaccoB, a nNpy COOTBETCTBYHOLLEM 060CHOBaHWM U
A1 OCHOBaHWi coopy>xeHuii | 1 |1 KnaccoB 3HaYeHUS Ucr j LONYCKAeTCs onpefeNisiTh pacieToM
B 3aBMCMMOCTW OT FeOMeTPUYECKUX XapaKTEPUCTUK TPELUH, BASKOCTU (UNbTPYHOLLEN BOAbI
N (PU3NKO-MEXaHNYECKNX XapaKTePUCTUK 3ar0fHUTENSA TPELLUH.

PacueTHble 3HayeHWst (paBHble HOPMATMBHBIM) KPUTMYECKOro rpagueHTa Hanopa | ;

(MNbTPALMOHHOTO MOTOKA B HampaBfeHUM MPOCTMPaHUS PacCMaTpPUBAEMOI CUCTEMbI
TPELWMH TaKxKe CnefyeT oOnpeaensTb PacyeToM B 3aBUCKUMOCTM OT TeOMETPUYECKMX
XapaKTePUCTUK  TPELWH, BA3KOCTU BOAbl U (DU3MKO-MEXAHWYECKMX  XapaKTepuUCTUK
3aroNHUTENS TPELLMH.

5.45 HopmaTUBHbIE 11 pacyeTHble 3HaYeHUs KOIM(MLIMEHTOB YNPYroii U rpaBUTaLIOHHOI
BOAOOTAAUN 1, ., 1, 1, W p CrnedyeT OMpefensTb B COOTBETCTBMM C 5.30 Mo pe3ynbTaram

NCNbITaHWI B HAaTYPHbIX YCNOBUSAX.

5.46 Mo gehopmMnpyeMocTn, NPOYHOCTM M (IUNbTPALMOHHBLIM CBOMCTBaM B Pas/iNYHbIX
HanpaB/EHNAX MaCCMBbl CKa/lbHbIX TPYHTOB CrefyeT CcuMiTaTb M30TPOMHLIMA - MpK
KO3(h(hMUMEHTE aHU30TPONUU He 6onee 3 M aHM3OTPOMHLIMA — MpPU  KO3(hMUMEHTE
aHu3oTponun 6onee 3.

5.47 [Ona cunbHogedopmupyembix (Mpu E < 1000 MTIla), nerkoBbIBETPMBaEMbIX,
CUNbHOTPELLMHOBATbIX, pPa3MOKalWMX W Habyxalowmx Mof BO3AENCTBMEM  BOAbI
MOMYCKa/lbHbIX TPYHTOB CrefyeT MPUMEHATb COCTaB MU MeTOAbl OnpefeneHns ux (rU3anko-
MeXaHWYeCKNUX XapaKTepUCTUK M pacyeToB, COOTBETCTBYHOLLUME KaK CKa/lbHbIM, TaK WU
HeCKa/lbHbIM FPyHTaM.
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6 WHXeHepHO-reosornyeckas
N pacyeTHasA cxemaTum3aLnsa 0OCHOBaHN

6.1 TpoeKkTMpoBaHMEe OCHOBaHW W MNPOTHO3 W3MEHEHWS WX COCTOSHUA B Mpouecce
aKcnayaTauuy rmgpoTeXHUYECKUX COOPYXKEHWI CefyeT BbIMOHATL Ha OCHOBE MHXXEHEPHO-
reosIorMyecknX N pacyeTHbIX reoMexaHNYecKnx mMogenen (cxem).

NHXeHepHO-reonornyeckne Mogenn UCnonb3ytT Mpu BblbOpe paioHa, yvacTka W
KOHKYPUPYIOLWMX N0WaL0K pasMeLleHns 06bekTa, Mpyv KOMMOHOBKE COOPYXXEHWUi
06bekTa, Npu BbIGOpPe TUMOB COOPYXXEHWUI, NMPWU KOHCTPYMPOBAHUWN COOPYXKEHWUI, Npw
COCTaB/IEHUW PacYeTHbIX FeoMexaHU4YeckKMx CXeM M Npu 060CHOBAHUWN 3KOJIOrMYECKON
6e3onacHocTHw.

PacyeTHble reoMexaHU4Yeckne MOLeNM WCNOMb3YHOT MNpPU  pacyeTax U paspaboTke
KOHCTPYKLMIA COOPY>KEHWIA, NPpU 060CHOBAHUM X TEXHUYECKON HALEXHOCTM, KOO MYECKOiA
6e30MacHOCTM U 3KOHOMMWYECKOMW LieNecoobpasHOCTU.

6.2 NIHXXeHepHO-reoniornyeckas Mogenb (Cxema) OCHOBaHWS AO/MKHA NPeACcTaBNAaTb COO0iA
COBOKYMNHOCTb NID, KaXAplil M3 KOTOPbIX A0/HKEH OblTb 0XapakTepusoBaH WHXEHEpPHO-
reoNOrmyeckUMn 1 TMAPOreosIorMYecKUMM  MpuU3Hakamm 1 HageneH MNOCTOAHHbLIMU
HOPMaTMBHLIMW N PACYETHLIMU 3HAYEHMSAMU KNaCCU(UKALMOHHBIX, a NPy He06X0AUMOCTN —
N APYrux (M3nMKO-MexaHUUYeCKMX nokasartesiei rpyHToB.

VHXeHepHO-reonornyeckas Mofenb [O/MKHAa, Kak npaswio, NPeacTaBnaTbCAd B BuAe
Habopa KapT MW pas3pe3oB MO pPas3/IMYHbIM  XapakKTePHbIM CEeYEHUSIM, OTpaKaroL UM
HeobXo4MMble [A/19 MPOEKTUPOBAaHWUS COOPYXEHUS MPU3HAKW W MOKasaTenu FPYHTOBOIO
MaccrBa OCHOBaHWS.

Kpome WIS  UMHXeHEpPHO-Teonornyeckas MoAenb  JO/KHa  TakXke  COfepKaTb
XapakTepuCTUKy OnacHbIX MNPUPOAHLIX MPOLECCOoB, BK/OYasA WX MNPOCTPaHCTBEHHOE
pacnpocTpaHeHune, 3aKOHOMEPHOCTY PasBUTUA U UHTEHCUBHOCTbL NPOSAB/IEHUS.

6.3 PacyeTHas reomexaHu4yeckas Mmopenb (Cxema) OCHOBaHVUA [O/DKHA NPeACTaBNATb
C0o60Vi COBOKYMHOCTb PIM3 (pacyeTHbIX FPYHTOBbIX 3/1EMEHTOB), KaXK/bli1 N3 KOTOPbIX LO/DKEH
ObITb OXapaKTepu30BaH HEOOXOAMMbIM A1 pacyeToB (MM 3KCMEPUMEHTOB) HabopoMm
XapakTepucTuK. Pa3paboTKa pacyeTHbIX FeoMexaHU4YecKUxX Mogeniei JoMKHA OCHOBbIBATLCS
Ha MHXXEeHepHO-reo/IorMyecKnX cxemax.

[ns ofHOrO 1 TOro Xe 06bekTa NPV HEO6XOAUMOCTM COCTAB/IAKOT HECKO/IbKO PacyeTHbIX
reoMexaHM4eCcKMX CXeM, KaKpas U3 KOTOpbIX AO/HKHa OblTb MpuBsA3aHa K KOHKPETHOMY
MeTOAY ¥ BUAY pacyeTa (Uin 3KCNeprMeHTa).

6.4 BoigeneHnve N3 n PIT3 cnefyeT BbINOMHATL B COOTBETCTBUM € yyeTom TOCT 20522.

Ansa onpegenenuns rpaHny, NS Hapsagy c pesynbTaTamMy n1abopaTopHbIX UCMbITaHUI
FPYHTOB [OMNYCKAeTCs MCMOMb30BaTb pe3y/bTaTbl MOMEBbIX WUCCNefOBaHWUA MeTodamu
CTaTMYeCcKoro n AMHaAMMYeCKoro 30HAMPOBaHMNA, BpalwaTtensHoro cpesa n ap. Nposepka
npaBuUNbHOCTU  BblgeneHna WIS  BbINONHAETCA MNyTemM CpaBHEHWUS  (PaKTUYEeCKUX
3HaYeHU KoapuumMeHTa BapuaLmm XapakTepucTuk ¢ AonycTumMbiMu cornacHo FOCT
20522.

Mpwn BblgeneHun PO HafneXXuT WCNONb30BaTb BCe XapaKTEPUCTUKWU, BXOAALLME B
paccMaTprBaeMyto PacUETHYHO CXEMY.

6.5 NS n PO HagenawTcd HOPMATMBHLIMKM WM pPacHeTHbIMU 3HAYEHMAMU (PU3NKO-
MeXaHUYeCKNX XapakTepucTUK rPyHTOB B COOTBETCTBMU C TpeboBaHuaMM MTOCT 20522,
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7 PacueTbl yCTOMYMBOCTH
(Hecywleli crnocobHOCTM) OCHOBaHWNIA

OCHOBHbIE MO0XKeHUA

7.1 PacyeTbl YCTOMUMBOCTY (HECYLLE CNOCOOHOCTM) CUCTEMbI «COOPYIXKEHNE—OCHOBaHME»
crnefyeT Npov3BOAMTL A/ COOPY>KEHUIA BCEX K/1aCCOB MO NpefesibHbIM COCTOSAHWUSAM MepBOi
rpynnbl; pacyeTbl YCTOMYMBOCTM CKIOHOB (MacCMBOB) CrefyeT NPon3BOAMTL B 3aBUCMMOCTHU
OT NOCNeACTBUIA UX paspylleHnss Nnbo no npegenbHbIM COCTOSAHUAM MePBOW MO0 BTOPOM
rpynnei.

7.2 Kputepmem ob6ecrneyeHnss yCTOMUMBOCTM  (HEcyllei CnocoBHOCTM) CUCTEMbI
«COOPY)KEHVNE—OCHOBaHME» 1 CKNIOHOB ABMSETCA BbINONHEHME ycnosus (1)

g.F<%R. 5)
o

3pecb F 1 R — pacueTHble 3Ha4eHWs COOTBETCTBEHHO 0006LLEHHbIX CABUTAOLLMX CUMT U CUJI
npege/ibHOro COnpOTUMBIEHUS UM MOMEHTOB CWJI, CTPEMALLMXCA CABUHYTH
(NOBEpHYTb) M yAep)KaTb CUCTEMY «COOPY>KEHNE—OCHOBAHME» UMW CKIOH. Mpw
NX onpeseneHnn NCronb3yrT KOAPMULMEHTbI HAAEXXHOCTM N0 Harpy3kam ys v
Mo TPYHTY Vg, OMpefensieMble MO YyKasaHWaM 7.3 ¥ pasgeny 5, u
KO3(O(OMLMEHTbI Yn |, Yic, ONpesensemMble no 4.5.
KoadumumeHT ycnosuii paboThbl ye NpUHUMaETCA no tabnue 6.

Ta6bnwuuya 6
Tunbl COOPYXKEHWIT N OCHOBAHWI KoathdhmumeHT ycnoswii
paboThbl ye
"paBMTaLMOHHbIE:
GETOHHbIE, XeNne306eTOHHbIe, META/IIMYECKIE U APYTe COOPYXXEHUS Ha 1,0

HECKAJIbHbIX W MOMYCKa/IbHBIX OCHOBAHMSIX
TO e, Ha CKa/lbHbIX OCHOBaHMsIX (KPOME PacrmopHbIX COOPYXEHUI) ans
pacyeTHbIX NOBEPXHOCTEN cABUra:

NMPUYPOYEHHbIX K TpeLuHam 1,0
He NpUYpPOYEHHBIX K TPELLMHAM 0,95
PacrnopHble COOpYXeHUA:
apoyHble NIOTUHbI 0,75
Jpyrve pacropHble COOPYXKeHUSA Ha CKaslbHbIX OCHOBaHWAX 1,0- E/T,
E —pacnop; T -
CABWraloLLan Harpyska
EcTecTBeHHbIe OTKOChI M CKNOHb! 1,0

MpumeyvaHusa

1 Mpu pacnonoXeHW COOPYXXEHWIA B CEBEPHOW CTPOUTENBHO-KAMMaTMYeckoil 30He (CCK3) v mpoxoxaeHum
pacuyeTHbIX MOBEPXHOCTEN CABWra B 30HE MNPOMOPaXMBaHUA-OTTaMBaHWA MNpUBELEHHblE KO3PMULMEHTbI cneayeT
YMHOXaTb Ha 0,95.

2 B HeoGXoguMbIX Cny4asX, KpOMe TMpUBEAEHHbIX B Tabnuue KO3(PMPUUMEHTOB, AO/MKHbI NPUHUMATLCA
[OMONHUTENbHBbIE KOIM(ULMEHTbI YCNOBUIA paboThbl, YYMTbIBAIOLLME HECOOTBETCTBME PAcYeTHOW CXeMbl M METOLOB
pacyeTa [Ae/CTBUTENbHLIM YC/IOBUSM Pab0Thbl CUCTEMbI «COOPYXKEHUE—OCHOBaHME». BennunHbl 3TUX KO3h(UUMEHTOB
[OMKHBI 6bITb 060CHOBAHbI CMeLManbHbIMU UCCNEA0BAHNAMM.

7.3 IMpu onpefeneHnn pacyeTHbIX Harpy3ok KO3MULMEHTbI HafeXHOCTM MO Harpyskam
cneayeT NpUHMMAaTL cornacHo TpebosaHmsam CIM 58.13330.
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MpumeyvaHunsa

1 B Tex cnyyasx Korja B pacyetax UCMO/b3yeTcs He paBHOAENCTBYHOLAs HArpysoK (cun), a ee Npoekumu,
KO3 PMLMEHTbI HAEXXHOCTY NO Harpy3Ke A0/MKHbI BBOAUTLCA MO0 K paBHOAENCTBYOLLEN, MO0 OAMHAKOBbLIMM
(NOBbLILLAIOLLMMY MW MOHWKAIOLLMMM) KO BCEM NPOEKLMAM.

2 Bce Harpysku OT rpyHTa (BepTUKaibHOE [aB/eHve OT Beca rpyHTa, OOKOBOe AaBfieHue rpyHTa) cregyerT,
Kak npaBu/io, OMpesenaTh MO pacyeTHbIM 3HAYEHUAM XapaKTepPUCTUK FpyHTa tg@iu, Cii, Yiu, NPUHUMAA Npu
3TOM KO3((MUMEHTbI HAAEXHOCTM MO Harpyskam paBHbIMU eguHuue. pu 3TOM pacyeTHble 3Ha4eHus
XapaKTepPUCTUK TPYHTA MPUHMMAOTCA GO/bLUE WM MEHbLUE WX HOPMATMBHBLIX 3HAYEHWIA B 3aBUCUMOCTW OT
TOr0, Kakue 13 HUX MPUBOASAT K HEBbITOAHBIM YC/IOBUAM 3arPy>XeHNs CUCTEMbI «COOPY>KEHNE—OCHOBaHMEY.

3 CouyeTaHMe Harpysok W BO3AENCTBUIA [LO/DKHbI YCTaHaBMBATbCA B COOTBETCTBMU C MPaKTUYECKOIA
BO3MOXXHOCTbIO OHOBPEMEHHOTO MX AEACTBMS Ha COOpPYXXeHMe. [pu 3TOM Nbas KpaTKOBPeMEHHasA Harpyska
He BBOAMTCA B COYETAaHWE, EC/IN OHA YBE/IMUMBAET YCTONYMBOCTb COOPYXKEHMS.

4 Ecnv npu onpefeneHny pacyeTHbIX BENMYUH HArpy30K Henb3s YCTaHOBWTb, Kakoe 3HauveHue v (6onbluee
WY MeHbLLEE) NPUBOAUT K Hanbonee HEBLIFOLHOMY CNyYato 3arpy>XXeHWUs COOPYXXEHUSA, TO CrefyeT BbINONHATb
COMOCTaBMTEbHbIE pacyeTbl NPU 060MX 3HAYEHUAX KOIPPULMEHTOB HALEXKHOCTU NO HArpys3Kke.

7.4 PacyeTbl YCTONYMBOCTM CUCTEMbI «COOPYXKEHNE—OCHOBAHME» N CK/IOHOB CredyeT, Kak
npasunio, NMPOM3BOANTL METOLAMM, YUUTLIBAIOLUMI BCe YCI0BMS PaBHOBECUA B Mpese/lbHOM
COCTOSAHUMN.

[lonyckaeTca NpUMeHATb MU Apyrne MeToAbl pacyeTta, pe3ynbTaTbl KOTOPbLIX MPOBEPEHbI
OMbITOM NPOEKTUPOBAHUSA, CTPOUTE/NBLCTBA M IKCITyaTaumm COOPY>KEHWIA.

B pacyetax YCTOMYMBOCTU CrefyeT paccmaTpuBaTb BCe (PU3NYECKM N KMHEMATUYECKU
BO3MOXXHble CXeMbl NMOTEPU YCTONYMBOCTI COOPYXKEHWNIA, CUCTEM «COOPYIXKEHNE—OCHOBAHMEY,
CK/I0HOB (MaccuBOB).

7.5 PacyeTbl creflyeT BbINOMHATL 418 YCMIOBUIA NIOCKOA UM NMPOCTPAHCTBEHHOW 3a4aun.
YCnoBus NPOCTPaHCTBEHHOM 3afaun npuHumMatoT, ecnn | <3b mnm | <3h (ans wnyHToBbIX
COOPY)KEHWI N CK/IOHOB), WAW KOrfa MOMepeyYHoe CeYeHMEe COOPYXKEHWS, Harpysku,
reonornyeckne ycrnosms MeHsroTca no gimHe | <3b(<3h), rge | n b cooTBeTCTBEHHO

[JIMHA U LUMPUHA COOPYXKEHUS, h — BbICOTa COOPYXXEHMS C YHeTOM 3arny6/1eHns COOPY>XKeHNIA
WK LUNYHTA B FPYHT OCHOBaHWS.

JlonyckaeTcs MCMOMb30BaHME PeLLeHWIA MNOCKOM 3afjaynm ANs CUCTEM «COOPYIXKEHMEe—
OCHOBaHMe» W CK/IOHOB, paboTatoWmMX B MPOCTPAHCTBEHHbIX YCMOBUAX, MYTEM yyeTa CUN
TPEHU W cuenseHns no 60KOBbIM MOBEPXHOCTAM CABWIaeMOro MaccmBa rpyHTa U
coopyxeHusi. Mpu 3TOM cneayeT, Kak nNpaBuio, [aBfeHWe Ha OOKOBble MOBEPXHOCTU
NPUHMMATb PaBHbIM [aBMIEHNIO MOKOA. ITO YyKaszaHWe OTHOCUTCH K COOPYXXEHUSM C
(hMKCMPOBaHHbIMM BGOKOBbLIMW MOBEPXHOCTAMM, NapannenbHbIMW HanpaBneHNO CABUra, U He
pacnpoCTpPaHseTcs Ha rPYHTOBble MacCUBbl C MPOM3BO/IbLHOW 6GOKOBON MOBEPXHOCTHHO
00pyLLEHUS.

PacueT YCTOMUMBOCTU COOPYXKEHWNI HA HECKa/TbHbIX OCHOBAHUSX

7.6 B pacyetax YCTOMYMBOCTM TIpaBUTALMOHHLIX COOPYXXEHUA HA HeCKaslbHbIX
OCHOBaHMAX CnefyeT paccMaTpuBaTb BO3MOXHOCTb MOTEPU YCTOMYMBOCTU MO CXeMam
MI0CKOro, CMELaHHOro W rNy6uHHOro cABuroB. Bbl6Op CXembl 3aBUCUT OT BUJa
COOPYXXEHUS, KNaCCUPUKALMOHHON XapaKTEPUCTUKA OCHOBAHWSA, CXEMbl 3arpy>XeHus u
Apyrux gaktopos. Cnegyet UMeTb B BUAY, YTO NEPEUNC/IEHHbIE CXeMbl CABUIa MOTYT UMeTb
MECTO Kak Mnpwv nocTynaresibHOn popme cABura, Tak U Npu CABUre ¢ NoBOPOTOM B M/1aHe.

[na coopy>XeHW, OCHOBaHMEM KOTOPbLIX SBMISKOTCA €CTECTBEHHbIE WM UCKYCCTBEHHbIE
OTKOCbl MM UX TpebHK, HeoOXOAMMO TakXKe paccmaTpuBaTb CXeMy 06Lero obpyLueHus
0TKOCa BMeCTe C PacrnofioXKeHHbIM Ha HEM COOPYXXEHUEM.
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[ns coopy>eHnid | Knacca, KpoMe MepevnciieHHbIX pacyeToB YCTOMYMBOCTW, OLEHKA
CTEMNEHN NX YCTONYMBOCTM MOXET MPOU3BOAUTLCA HA OCHOBE aHa/IM3a Pe3y/ibTaToB PacyeToB
Hanps»kKeHHO-4ehOPMUPOBAHHOIO COCTOAHUS CUCTEMbI «COOPYXeHNe—OCHOBaHue». Kpome
TOro, Hapsgy C AeTePMUHUCTUYECKUMW METOAAaMK pPacyeToB [O/MKEH BbIMOHATHCA
BEPOSTHOCTHbIV aHaIU3 HafeXXHOCTU COOPYXKEHWIA.

7.7 PacuyeTbl YCTOMYMBOCTU COOPYXKEHWI MO CXeme MI0CKOro cAasura cregyet
MPOM3BOAUTb A1 BCEX COOPYXKEHWIA, HECYLLIMX BEPTUKA/IbHBIE Y FTOPU3OHTA/IbHbIE HArpy3Ku.

[na coopyXeHWiA pacyeTbl YCTOWYMBOCTW CredyeT MNPOM3BOAMUTL TOMbKO MO CXeme
M/IOCKOr0 CAjBUra B CeAYyHLLMX Cnyyasnx:

1) OCHOBaHMSI COOPYXXEHWI CNOXEHbI MecyYaHbIMK, KPYNHOO6/0MOYHLIMK, TBEPAbIMU
I, <0 n nonytBepabiMm 0<1, <0,25 NblNeBaTo-rMNHNCTLIMA TPYHTaMW NPU BbINOJHEHUN

YCNOBWIA:
a) Ana cny4yas PaBHOMEPHOW Harpy3kuv W 3KCLEHTpUCKUTETA B CTOPOHY BEPXOBOW paHm
COOPYXXeHMS

_Gnm

N, =
bYl

<N,; (7)

6) Npu IKCLIEHTPUCUTETE €, PABHOAENCTBYIOLLEH BCEX CU1, MPUOXKEHHBIX K COOPYXKEHNIO
B CTOPOHY HV30BOI rPaHn COOPYXKEHUS

*

(¢
=—"<N,; 8

N

2) OCHOBaHWs COOPYXeHWW cnoxxeHbl Tyro- (0,25<1, <05) “ MArkonnacTU4HbIMM

(05<1,<0,75) rAMHUCTBIMWA TPYHTaAMU MNP BbIMOMHEHUW YyCnoBuid (7) unn (8) u
CNeLyHoLWMX LOMOMHUTENbHBIX YCNOBUIA:

tgW1 = tgQ1 + % > 0,45; 9)

me

cl = M > 4. (10)
Toarhy

B hopmynax (7) — (10) 0603HaueHo:
N, — 4MCno MoAennpoBaHus;
G,,G, —CpeaHee HOPMabHOE HarnpsHXKeHNe COOTBETCTBEHHO NPU WUpUHe b 1 b™;

b — pa3mep CTOpPOHbI (LUMPUHA) NPAMOYTO/bHON NOAOLLIBbLI COOPYXXEHMS,
napannenbHon casuratowlelt cune (6e3 yueta A/IMHbI aHKEPHOTO NMOHYPA);
b"=b-2e,;

€, — 3KCLEHTPNUCUTET B CTOPOHY HWU30BOW rpaHN COOPYXKEHWSt HOPMasbHOW cunbl P B
MNOCKOCTW NOAOLLIBbI, PaBHbIA PACCTOSHMIO OT TOUKM NepeceyeHns ¢ NogoLLBONA
(hyHAamMeHTa paBHOAENCTBYHOLLLEN BCEX CUM [JO OCU COOPYXKEHUS,

Y, — YAENbHbIA BEC FPyHTa OCHOBaHWSA, MPUHUMAEMbI HVXKE YPOBHSA BOb! C YHETOM

€€ B3BeLlMBakoLLEro ,D,eVICTBVIFI;
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N, — 6e3pasmepHOe YKCOo, NPUHUMAEMOe ANs NNOTHbIX NeckoB N, =1; 419 OCTa/IbHbIX
rpyHToB N, =3. [Ins BCeX rpyHTOB OCHOBaHW coopyxeHuid | u 1l knaccoB N, , Kak
npaBwno, CneayeT YTOUHATb N0 pe3y/ibTaTaM 3KCrepuMeHTa/IbHbIX UCCeA0BaHN
MeTOZOM CABWra LLUTaMMOB B KOT/I0BaHAX COOPY>KEHWN;

I, — nokasartefib TEKy4ecTu,

tgy — pacyeTHOe 3HaYeHMe KOaphuumeHTa caBuUra;
tg@i, Ci, Su,1 — paCYETHbIE 3HAYEHWNS XapPaKTEPUCTUK MPOYHOCTUN FPYHTA OCHOBaHMS C Y4ETOM
CTENeHn ero KOHCONNAALMM MOL Harpy3Koin OT COOPYXKEHMSI K paCHeTHOMY
MOMEHTY 1 BO3MOXXHOIO UX CHVKEHWSA B 30HE NPOMOPaXKMBaHNA-0TTanBaHNA
(npwu cTpouTensctee B CCK3);
C) — KOI(ULIMEHT CTEMEHN KOHCOMMAALIMMN TPYHTA;
K — KO3a(ppuLMEHT UNbTPaLUM TPYHTAE;
e — KO3(h(hMUMEHT NOPUCTOCTU FPyHTa B €CTECTBEHHOM COCTOSIHWW;
t, — BpeMs BO3BEfleHNS COOPYXXEHNS;
a— KO3(h(pULMEHT YNIIOTHEHUS; NMPU €ro ONpeseNieHNn YUUTbIBAETCH N3MEHEHNE € U O BO
BCEM AMana3oHe M3MEHEHNS Harpy3oK Ha OCHOBaHUeE;
Yw — YOENbHbIA BEC BOAbI;
h, — pacyeTHas TONLLVHA KOHCONVUAMPYEMOTO C/0f, NPUHUMaeMast 19 COOPYXKEHUA C
LUMPVHOW NoAoLWBbLI b, Ha YacTK KOTOPOWA by pacnonoXeH ApeHaXx, PaBHOM:

a) Ans 0AHOC/OWHOr0 OCHOBAHWS:
NpU HaMYUK BOAOYNOpPa, 3anerarollero Ha rnyéuHe hi(hi < He); (He — cm. 11.6.2)

b-b,

hy=h, + (11)

Mpwv 3aieraHnm B OCHOBaHWUM LpeHVpYIoLLEero cnos Ha rnyébuxe h, (h, < H,)

hO :ﬁ+ﬂ'
2 2

6) Ans ABYXCNOWHOr0 OCHOBaHUS C TOALLMHaMK cnoeB hi u hy:
npv Hamumm Bogoynopa v npu k, =k,(h, +h, <H,)

h =h, +h, + b‘zbd : (13)

(12)

Mpy HIMYMKN APEHUPYIOLLLErO cnos Ha rybuHe h +h,(h +h, <H.)

_h +h, +b—bd .

2 2 (14)

o

MpumeyvaHunsa
1 3a BepxoByl0 TIpaHb COOPYXeHWA CrefyeT MPUHWMATbL [paHb, CO CTOPOHbI KOTOPOW [AelicTBYeT
CLOBUraloLLan Harpyska; 3a HW30BYIO TpaHb COOPY>KEHUS — TpaHb, B HaMpaB/eHUM KOTOPOI MpoBepseTcs

BO3MOXXHOCTb CaBUTa.

2 YKaszaHWs HACTOALLEro MyHKTa He PacnpoCTPaHsIlOTCS Ha Clydyau, KOrAa 0COGEHHOCTM KOHCTPYKLMK VW
COOPYXKEHMs 1 Teo/IorMYecKoro CTPOEHWSt OCHOBaHWS, a TaKXKe pacnpefeneHrie Harpysok npeonpeensor
NY6UHHbIV CABWT.
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7.8 MMpwn pacyeTe YCTONYMBOCTN COOPY>KEHWSA MO CXeMe MIOCKOro CABMra 3a pacyeTHYHo
MOBEPXHOCTb CABWIa CneayeT NPUHUMATB:

MpW NIOCKOW NOAOLLBE COOPYXXEHUS — MIOCKOCTb ONUPaHUSA COOPYXXEHMSI Ha OCHOBaHMe C
06s13aTeNIbHOV  NPOBEPKOM  YCTOMYMBOCTM MO TFOPM3OHTA/IbHOMN MOBEPXHOCTU  CABWUra,
NPOXOASLLEN Yepe3 BepXOBOW Kpai MoAoLLBbl (BbIGOP MIOCKON FOPU3OHTaNIbHOM MOAOLLBBI
COOpY>KeHUs TpebyeT crneymasbHOro 060CHOBaHUS);

NP HA/IMYMK B NOAOLLIBE COOPY>KEHWSA BEPXOBOI0 1 HU30BOIMO 3y0bLEB:

npy rNyérHe 3a/10XXeHNS BEPXOBOro 3y6a, paBHON MAM 6oNbLUE HU30BOrO, — MIOCKOCTb,
MPOXOAALLYI0 Yepe3 MOAOLLUBY 3YObeB, a TakKXXe rOPU30HTASIbHYHO MI0CKOCTb, NPOXOAALLYHO
Mo NOAOLUBE BEPXOBOr0 3y6a;

npu rnybuHe 3a0XKEHNS HM30BOro 3yba 6onee rnyouHbl 3a10XEHUS BEPXOBOro 3yba
rOPU30HTa/IbHYKO M/IOCKOCTb, NPOXOAALLYK MO NOAOLLUBE BEPXOBOro 3yba (Mpu 3TOM Bce
CUnbl CnegyeT OTHOCUTbL K YKa3aHHOW MOCKOCTW, 3a WCK/OYEHVWEM [aB/eHUs BOAbl U
MacCcMBHOIO [aBNEHNS rPyHTa CO CTOPOHbI HU30BOW FPaHn COOPYXKEHWS, KOTOPbIE HaaIeXMT
OTHOCUTb K N/IOCKOCTK, NPOXOASALLEN N0 NOAOLLBE HU30BOrO 3y6a);

NPy HaIMYMM B OCHOBAHUWN COOPYXKEHWS KaMEHHOW MOCTeNM — MIOCKOCTU, MPOXOAsLLmMe
MO KOHTaKTy COOPY)XeHWsi C MOCTeNbi0 M NOCTENN C FPYHTOM; NPU HIMYUUA Y KaMeHHOM
nocTenn 3arnybneHns B rPyHT CneayeT pacCMaTpuBaTb TaKXKe HaK/IOHHble MIOCKOCTM WK
NOMaHble NOBEPXHOCTU, NPOX0AALLME Yepes NOCTeb;

NPy HaMYMM B OCHOBAHWUW 30H, CNOEB WAWN NPOCMOEK CnabbiX FPYHTOB, B TOM YMCNE B
30Hax MNPOMOPaXWBaHWSA-OTTaMBaHWUs,  CrefyeT  LOMONHWUTENbHO  OLEHUTb  CTeneHb
YCTOMYMBOCTN COOPYXKEHWNSA MPUMEHUTENBHO K PaCYETHbIM NAOCKOCTAM, MPOXOAALLMM B 3TUX
30Hax WM CNosix.

7.9 Mpn pacyeTe YCTONYMBOCTN COOPYXKEHWNIA NO CXeMe MN0CKOro capura (663 NoBopoTa)

NPW TOPU3OHTa/IbLHOW NNOCKOCTU cABWra 3HaueHus R=R  n F B ycnosusx (5) cneayet
ornpeaensTb Nno opmynam:

R, = Ptge, +7.E ., + Ac(s,, )+ Ry (15)

F=T.,+E.n—T

tw !

(16)

rae R, — pacyeTHOe 3HaueHe NpeaesbHOro ConpoTUBNIEHNS MPY MIOCKOM CABUTE,

P - cymMma BepPTMKa/lbHbIX COCTaBAAIOWMX PaCUYETHbIX Harpy3ok (BK/KOYas
NpPOTUBOAAB/EHNE);
tgQi, Ci, Su,l — XapaKTEPUCTUKN NPOYHOCTU FPYHTa MO PacyeTHOW MOBEPXHOCTU CABWra,
onpefensieMble No yKasaHWAM pasfena 5, Npuyem Ci, Sy, YYUTbIBAOTCA TONbKO
Ha TOI YacTu NoLWAaAN OCHOBaHMS, Ha KOTOPO OTCYTCTBYHOT pacTAarmearoLyme
HanpsHKEHNS;
Y. — KO3PMULMEHT yCnoBuin paboTbl, YYUTbIBAIOLWMIA 3aBUCUMOCTb PEAKTUBHOIO

[aBNEHWS1 TPYHTA C HM30BON CTOPOHbI COOPYXXEHWSI OT TOPU3OHTaIbHOIO
CMELLIEHNSI COOPY)KEHWSI NP MOTepe MM YCTOMYMBOCTW, MPUHUMAEMbINA NO
pe3ynbTaTam 3KCMePUMEHTANbHBIX UM TEOPETUYECKNX UCCNEL0BaHWIA; MPU X

OTCYTCTBMM 3Ha4YeHWe vy, pPeKOMeHAyeTcA nNpuHMMaThL pasHbiM 0,7 (npu
crewumaibHOM 060CHOBaHWUM fonyckaeTca npuHnmars 0,7 < vy, <1,0);
E_ . +E.n, — COOTBETCTBEHHO pacyeTHble 3HAYeHUS FOPU3OHTAIbHbLIX COCTaBMAKOLLMX

pitw ! =—ahw
CUNbl MacCMBHOIo pAaBneHunsa rpyHTa C H130BOW CTOPOHbI COOPYXEHUA N
dKTUBHOIO AaBneHNA rpyHTa C BerOBOVI CTOPOHbI;
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A —nnowasb NPOeKLMM Ha NOBEPXHOCTb CABMIa NOLOLLUBLI COOPYXKEHUSA, B Npeaenax
KOTOPOW YYMTbIBAETCA CLENSIEHNE;
R, — ropn3oHTaIbHas CoCTaBNsAoLas CU/lbl CONPOTUB/EHNIA CBaiA, aHKEPOB W T.4,.,

F — pacuyeTHOe 3HayeHue c,qurarou.l,eVl CUNbI,
Ttw — CYMMbI TOPU30HT&/1bHbIX COCTaB/IALWNX PaCHETHbIX 3Ha4YeHWIN aKTUBHBIX CUTI,

[EVCTBYHOLMX COOTBETCTBEHHO CO CTOPOHbl BEPXOBOW W HWU30BOW TpaHel
COOPY>KEHWS, 33 UCK/TKOUYEHNEM aKTVBHOIO 4aBNEHUSA TPYHTA.

T

hw 1

MpuMeYaHune— [ns BepTUKaIbHO- 1 HAKOHHO-C/IOUCTLIX OCHOBAHWIA tg@ 1 C; CrefyeT onpeaensTb Mo
06s13aTe/lbHOMY MPUMOXEHUIO [ KakK CpeHEB3BELLUEHHbIE 3HAYEHWS XapaKTEPUCTMK TPYHTOB BCEX C/IOEB C
YUETOM MepepacnpeaeneHnsi HOPManbHbIX KOHTAKTHbIX HampshKeHWi MeXAy CnosMu MponopLUOHaibHO UX
MOAYNsSIM AechopMaLym.

7.10 B cny4yae ecnu pacyeTHaa casurarowiaa cuna F npunoxeHa ¢ 3KCLUEHTPUCUTETOM B

NNockocTM nofowssbl €. >0,05vIlb, pacyeT yCTOMUYMBOCTM COOPYXEHWIA  cnepyet

MPOU3BOAUTL MO CXeMe M/I0CKOro CABura ¢ noBopoToM B nnaHe (1 b — pasmepbl CTOPOH
MPAMOYTO/IbHOW MOAOLLIBbI COOPYXXEHUS).

OKCLEHTPUCUTET € W CWuly MpeaenbHOro COMPOTMBAEHWSt MPW MIOCKOM CABUrE C
nosopotom B nnaHe R, =a,R, cnefyeT onpegendtb Mo yKa3aHWAM, NPUBEEHHbIM B

PeKOMeHLYyeMOM NnpunoXxeHun .

7.11 PacuyeT YCTOMYMBOCTM COOPY>KEHWIA MO CXeme [NyOUMHHOro casura cnegyet
NMPOV3BOANTD:

ANsA BCEX TUMOB COOPY)XXEHWIA, HECYLLLMX TONIbKO BEPTUKA/IbHYHO HarpysKy;

npy HecobMOAEHUN YCNOBUIA 7.7 — AN COOPY)XKEHWI, HeCcywmX BEPTUKa/IbHYD WU
rOPU30HTA/IbHYHO Harpy3Ku, pacrosioXXeHHbIX Ha HEO4HOPOAHbIX OCHOBaHUSAX.

7.12 PacueTbl YCTOMYMBOCTW COOPYXXEHWIA MO CXEeMe CMELIaHHOro caBura cnegyet
NPOV3BOANTL [N1S1 COOPYXKEHUM, HECYLUMX BEPTUKaNbHYH) UM FTOPU3OHTA/IbHYKO Harpysku u
pacnonoXeHHbIX Ha OAHOPOAHbLIX OCHOBAHWMAX; BO BCEX Cy4asAx, ec/im He COONHOAAlTCH
yCnoBus, npuBeaeHHbIe B 7.7.

7.13 PacueTbl YCTOWYMBOCTM COOPY)XXEHWUIA Ha OAHOPOAHBbIX OCHOBAaHMSX MO CXeMe
rMyouHHOTO W CMELLaHHOro CcABura AonycKaeTcs Npou3BOAMTL  METOAaMu  Teopuu
npesenbHOro pasHoBecus (NpunoXeHue E), a HA HEOAHOPOAHbLIX OCHOBaHUAX — METOAaMMU,
OMNEPUPYIOLNMI  PaCU/IEHEHHON Ha 371EMEHTbI MPU3MOM  0OpYLLUEHWs, CABUFAEMON Mo
NOMaHbIM WU KPYTIoUUINHAPUYECKUM MOBEPXHOCTAM CABUra.

7.14 YCTOMYMBOCTb COOPYXeHuh | Knacca pPeKOMEHAYeTCS OLEHMBATb TaKXe C
MOMOLLUbID  YMCNIEHHOr0 MOJENMPOBAHUA pas3pyLlleHns OoCHOBaHMA. Hanps>KeHHO-
pedopmunposaHHoe coctosaHne (HAC) cucTeMbl «COOPY)XXEHNE—OCHOBaHMEe» MPU TakoMm
MOAENNPOBaHMM CneayeT Onpeaenstb NO HeNWHEWHbIM MOAENAM TFPYHTa, AatoLimM
CTaTMYECKN A0MYCTMMbIE NONA HANPSHXKEHU. MapaMeTpbl HENMHENHbIX MOAENEN TPpyHTa
Ha3Ha4yatoTCA N0 HOPMATUBHbLIM 3HAYEHUAM [Le)OPMaLNOHHbBIX N PACYHETHBIM 3HAYEHUAM
MPOYHOCTHbIX XapaKTepPUCTUK FPYHTOB OCHOBAHUA.

[Na  4MCNeHHOro  MofenupoBaHMs  paspylieHus npu  pacdete HAC  cuctembl
NPOMOPLMOHA/ILHO YBENNUMBAKOT AEACTBYIOLLME Ha COOPYXEHMe Harpy3ku. O HacTynieHun
paspyLleHns Mpu Takux pacyetax criefyer CyauTb N0 MOMEHTY Pe3KOro pocTa pacyeTHbIX
CMELLEHNA WA OTCYTCTBUIO CXOAMMOCTM WUTEPaLMOHHOro npouecca. JOCTUTHYTBIA K
MOMEHTY pa3pyLleHUs KO3MULMEHT neperpysky NpUHUMaeTCA B KayecTBe KoagguumeHTa
YCTOMYMBOCTK, OMNPEAeNseMOro Kak OTHOLUEHME PaCYETHbIX 3HAYEHMI 0O06LLEHHBLIX CUN
npesenbHOro CoNpPoTMBIEHNSA U 0606LLEHHBLIX CABUTAROLLMX CUN.
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7.15 Tpwn pacyeTe YCTOMYMBOCTW COOPYXKEHMI Ha OCHOBAHWSAX, CNOXEHHbIX MblNeBaTo-
TMIMHUCTBIMU TPYHTaMK C KO3((ULIMEHTOM BOfOHachIWeHNUA S, > 0,85 n koathdhuLmeHToM

CTereHN KOHCOMMaaUnn ¢ <4, CneflyeT yunTbIBaTb HECTABUIN3NPOBAHHOE COCTOSHIE TPYHTA

OCHOBaHWSA OHNM U3 [BYX NMPUBEAEHHbIX HIKe CNOCO6OB:

a) MPUHUMAsA XapakTepUCTUKM MPOYHOCTM tg@ W Ci, COOTBETCTBYIOLLME CTEMEHU
KOHCO/IMZALMN TPyHTa OCHOBaHMA K PaCYeTHOMY MOMEHTY (T.e. MOJHbIM HaMpsXXeHUAM) NN
Sul, U He yuuTbiBass MpW 3TOM B pacyetax HajmuyvMe W30bITOYHOro MOPOBOr0 [LaB/iEHNS,
06yCNOBMEHHOrO KOHCONMNAaLmMelt rpyHTa;

6) yunTbiBas N0 MOBEPXHOCTW CABUra AeWCTBME M3OLITOYHOrO MOPOBOr0 AaBNeHUS,
BO3HMKAIOLWLEr0 Mpu KOHconmjaumm rpyHta (onpegensiemoe 3KCNepuMeHTa/lbHbIM WK
pacyeTHbIM NyTeMm), W NPUHUMAA XapakKTepPUCTUKU MNPOYHOCTM tge)’ wu cCf,
COOTBETCTBYIOLLME TMOMHOCTHIO  KOHCOMMAMPOBAHHOMY COCTOSIHUIO rpyHTa (T.e.
3(h(PEKTMBHBIM HANPSXKEHUSAM).

7.16 Tpu pacyetax YCTOMYMBOCTM COOPYXXEHWUA HA BOLOHACHILEHHbIX HECKa/IbHbIX
OCHOBaHMAX, BOCMPUHMMAKOLWNX KPOME CTaTUYECKMX TaKXKe [UHAMUYeCKne Harpysku,
cneflyeT  yuuTbIBaTb  B/IWSHME MOCMEAHMX Ha  HeCyWyl  CrOCOOHOCTb  FPYHTOB,
obycnasnvBatollee CHWKeHue (MPOTMB  OMNPefesieHHOro B CTaTMYeCKUX  YC/IOBUSAX)
COMPOTUBNEHUA  HELPEeHWPOBaHHOMY CABWUTY CBA3HbIX TPYHTOB W BO3HWUKHOBEHME
M30bITOYHOrO NOPOBOr0O [AaB/IEHNA B HECBA3HbIX FPyHTax. V30bITOYHOE MOPOBOE [aB/eHUe
Mpu 3TOM ONPEeAensaT MO0 pacyeTHbIM NyTeM, M60 N0 pe3ynbTaTaM 3KCMepUMEHTASIbHbIX
nccnefoBaHmi.

PacyeT yCTOMUYMBOCTM COOPYXKEHUIN HA CKa/IbHbIX OCHOBaHMSX

7.17 PacyeTbl YCTOMUMBOCTM COOPYXKEHWUIA Ha CKa/lbHbIX OCHOBaHUAX, CKa/lbHbIX OTKOCOB
N CK/MIOHOB CNefyeT BbIMO/MHATL MO CXeMam CABWra rno MA0CKMM MW IOMaHbIM PacyeTHbIM
NoBepXHOCTAM. [Mpy 3TOM OnpeAensoWwmnMn ABNAKOTCS pe3ynbTaTbl pacyeTa Mo TOM CXEMe,
KOTOpasi MOKa3blBaeT HaUMEHbLLYH HafeXXHOCTb COOPY>KEHUSA (OTKOCA, CKNOHA).

[N 6ETOHHbLIX N XXene306eTOHHbIX MOAMNOPHbIX COOPYXXEHUI Ha CKa/lbHbIX OCHOBaHMSX
cneayeT TakXke pacCMaTpuBaTh CXeMY NpeaensHOro NoBopoTa (ONPoKUAbIBaHNS).

Mpy NNOCKOW pacyeTHOM MOBEPXHOCTWU cABUra CneayeT YyuTbiBaTb [ABE BO3MOXKHblE
CXEMb| HapYLLEHWNS YCTONYMBOCTMU:

nocTynaTenbHbIA CABWT;

CABWT C NOBOPOTOM B M/iaHe.

Mpy NOMaHO pacyeTHOM MOBEPXHOCTWM CABWra CneayeT yuuTbiBaTb TPU BO3MOXKHbIE
PacyYeTHbIE CXEMbI:

CABWT BAOMb pebep NOMaHHOM NOBEPXHOCTU (MPOAO/bHbIN);

COBWT Nonepek pebep NOMaHOoN NOBEPXHOCTU (MONEPEeYHbIN);

CABWT NOA YrNom K pebpam 10MaHOV NOBEPXHOCTM caBura (KOCOoW).

Mpn BbIGOPE pPacUHeTHON CXeMbl CneayeT WUCXOAWUTb M3 CTAaTUYECKM U KMHEMATUYECKU
BO3MOXXHbIX CXEM NOTEPU YCTOMUMBOCTM COOPYXKEHWNS 1N HApYLLEHWS MPOYHOCTM OCHOBaHWS U
YUUTbIBaTb, YTO ONACHLIMW MOTYT SBAATLCS KakK MOBEPXHOCTW, MPUBS3aHHbIE K Pa3fIyHbIM
KOHTypam ocnabneHns (K KOHTaKTy COOpPY)XEHMSi C OCHOBaHMEM, K CUCTEMaM TPELUMH Wn
eOVHWYHBbIM TpeLMHaMm, pa3fiomMaM, 30HaMm [ApPO6MeHUs B CKa/lbHOM MacCuBe), TaK W
MOBEPXHOCTU, NPOXOAALLME BHYTPM TPELMHOBATONO CKallbHOrO MaccuBa B HarnpaBfeHUsX, He
COBMafatoLLMX C TPELLMHAMW.
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B 3aBMCMMOCTM OT KOHKPETHBIX YCM0BUIA CneayeT paccMaTprBaTb BO3MOXHOCTb MOTepU
YCTONYMBOCTIN COOPYXKEHWSA UK C YaCTbKO OCHOBaHWSA, N 6e3 Hero.

7.18 Mpn pacyete YCTOMYMBOCTM MNOTEHLMAIbHO OMacHbIMM MOTYT ObITb MOBEPXHOCTM
CLBUra, NPoXoadLLme:

Mo 061aCTN KOHTaKTa COOPY)XXEHUSI C OCHOBAHWEM;

BHYTPW OCHOBaHUS;

4aCTMYHO Mo 06/1aCTM KOHTaKTa 1 YaCTUYHO BHYTPWU OCHOBaHUS.

Mpn 3TOM cnefyeT y4uuTbiBaTb, YTO MepBas M3 YKaszaHHbIX BWAOB MOBEPXHOCTEM
caBura Hambosiee BepoATHa A1 COOPYXXEHWIA HAa OCHOBAHUSAX MPEUMYLLECTBEHHO C
rOPU30OHTaNIbHOW (MM BN3KON K FOPU3OHTANIbHOM) MOBEPXHOCTLIO Kak B npegenax
KOHTaKTa C COOpPY)XeHMeM, TaK U BHe ero (4N rpaBUTALMOHHBIX U KOHTPOPCHbIX
MNOTWH, MOAMOPHbLIX CTEH W Ap.). BTopas u TpeTbs pasHOBMAHOCTU MNOBEPXHOCTEA
cABura Hambosnee BepOSATHbI A1 COOPYXXEHWUI, BO3BOAUMBLIX B Y3KUX YLLENbAX WK
MMetoLmMX 3arny6/eHHy0 B OCHOBaHWe MOAOLLUBY, B TOM YMC/e 415 TPaBUTaLMOHHbIX U
apoYHbIX MNOTUH, ANA MOAMOPHbIX CTEH, HA KPYTbIX CKNOHaxX W T.4., a Takxe npu
CTYNEHYaToN NOAOLLIBE COOPYXEHUS.

7.19 Bbl6Op CxeMbl HapyLleHMsi YCTOMYMBOCTU COOPYXKEHWUA WM OTKOCca (CK/IOHA) W
onpeseneHne pacyeTHbIX MOBEPXHOCTEN cABura cnefyeT NpPOW3BOAMUTL, UCNOMb3YA fLaHHble
aHaM3a MHXXEHEePHO-reoIorMyecknX CTPYKTYPHbIX MOZENIeid, OTpaKatoWwmx OCHOBHbIE
3/IEMEHTbl  TPELLMHOBATOCTM  CKa/lbHOTO  MaccvBa  (OPUEHTUPOBKY, MPOTAXEHHOCTD,
MOLLHOCTb, LLEPOXOBATOCTb TPELLMH, UX YaCcTOTY U T.4.) U HaMUMe 0CnabneHHbIX MPOC/IOEB U
obnacTen.

Mpy OLUEHKe YCTOMUYMBOCTM CKa/bHbIX OTKOCOB HEOOXOAMMO MMETb B BULY, UTO XapakTep
X 0OpyLIeHNs B 3HAYUTENbHOM CTEMNeHW OnpefenseTcs reonormyeckum CTPOEHMEM
(CTPYKTYpOI) M reoMexaHUYecKnMMmM XapakTepucTMKamy CKaslbHOro maccuea, Ha OCHOBaHWU
aHasm3a KoTopbIX U NPOM3BOANTCA BbIGOP pacyeTHOW CXeMbl 1 METOAA pacyeTa.

[ns CKa/lbHbIX OTKOCOB MOTEHLMa/IbHO ONacHbIMU SBAAKOTCA MOBEPXHOCTU 0CNabneHns
CKaJIbHOTr0 MaccuBa (TpeLLmMHbI, cnabble NpPoc/ioun, TEKTOHNYECKME 30HbI U T. 1.).

7.20 Tpn OueHKe YCTOMYMBOCTU OMOPHbLIX OGEPEroBbIX MAacCMBOB TMAPOTEXHUYECKUX
COOPY>KEHWI (Hanpumep, apoyHbIX MI0TUH) MG0 NtOBLIX APYrMX CKaslbHbIX MaccuMBOB Npu
NOMaHOW MOBEPXHOCTM CABWra, rAe CMelleHWe MaccvBa MOXET OblTb PacCMOTPEHO
COCTOALLMM M3 MepemelleHNn B [ABYX B3aUMHO MEPEeCceKaroLmnXcs HanpasieHusX,
HeobXoAMMO paccmaTpuBaTb CABMM MO4 YrIOM K pebpam /NOMaHOW  MOBEPXHOCTM
(Npo40NbHO-MOMNEPEYUHbI CABUT).

MeTo/ OLEeHKN YCTOMYMBOCTM GeperoBbIX YNOPHbLIX MacCUBOB AO/IKEH OCHOBbIBATHCA Ha
CefyHoLWMNX NCXOLHBIX MONOXEHUAX:

pacyeTHble OMOpPHble CKaslbHble 6/I0KM PacCMaTpuBalOTCA Kak Hen3MeHsieMoe TBepAoe
Teno;

B pacCMOTPEHWE BBOAATCH CU/bl 63 yueTa MX MOMEHTOB;

pa3/noXXeHMe rnaBHOr0 BEKTOpPa NPUIOKEHHBIX K 6/T0KY aKTUBHBIX CUJ/1 HA COCTaBNAOLLME
MPOM3BOAUTCS Ha HanpasfieHUs HOpPMasiel K NIOCKOCTSAM CABUra M HanpasfieHWe NIMHUA UX
rnepeceyeHus:;

YCNOBMEM, OMPefensfiomMM  KMHEMATUKY CMELLeHWs  MaccuBa, COCTOSLLEro w3
BUPTYa/IbHbIX MepeMeLleHnin B BYX B3aMMHO MEPEeceKaroLMxca HanpasneHUaX, ABNSETCA
Hanpas/ieHNe T[/1aBHOr0 BEKTOpa MPWIOXEHHbIX CWUA NOA YraoM K pebpam 0OMaHOW
MOBEPXHOCTU cABura (NPOA0IbHO-NOMNEPeYHbI CABUT);

YCNOBMEM A1 Nepexofa OT cApura Mo rpaHsM [BYrpaHHOro yrna BAOMb JIMHUM UX
nepeceyeHnss K CABUTY MO OAHOW M3 TMIOCKOCTEN SBMSETCA PaBEHCTBO HY/MIO WK
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OTpuUaTe/IbHOE  3HaYeHMe COCTaB/IAOLLEA [NaBHOTO BEKTOpa  MPWIOXEHHbLIX — CUS,
HOPMasibHOM K APYroi U3 NNOCKOCTEN CABUTa;

HageXHOCTb  6eperoBoro ynopa OnpefensieTcs pesynbTaTOM —pacyeTa HavMeHee
YCTONYMBOrO U3 BbifeNeHHbIX 6/10KOB.

7.21 OueHKa YCTOMUYMBOCTM COOPYXKEHMI Ha CKa/lbHbIX OCHOBAHUSAX, CKaJIbHbIX OTKOCOB U
CK/IOHOB [0MYCKaeTCs TakXe MNPOM3BOAWUTL Ha OCHOBE aHa/M3a pe3y/bTaToOB pPacyeToB
Hanps»KeHHO-4eOPMNPOBAHHOI0 COCTOSHMA CUCTEMbI «COOPY>KEHNE—OCHOBaHME.

7.22 Tlpn pacuyeTe YCTOWYMBOCTA COOPYXKEHWIN U CKa/lbHbIX CK/IOHOB MO CXeMe CABWra
BOOMb pebep NoMaHOW NOBEPXHOCTM (MPOAONbHLIA CABWI) Hambonee 4acTo BCTpeYaeTcs
C/yyain caBura pacyeTHoro 6/10ka no AByM M/0CKOCTSAM, 06pa3ytoLmMM ABYrpaHHbIi yron, B
HanpasfeHnU BAOMb ero pebpa. [aHHas pacyeTHas Cxema MNpUMeHMMa A1 CKa/lbHOro
MaccmBa WM COOPYXKEHWS, paccMaTpyMBaeMOro Kak efuHoe TBepgoe Teno. Cuibl,
BO3JeMCTBYHOLLME HA PaCYETHbIN 610K NPU3Mbl 06PYLUEHUS B KaKOM-IMO0 TOYKE W/ 30HE,
MPYHUMAIOTCA Kak [eiCcTByHOLME Ha BeCb 010K B Lenom. Mpu oueHKe Mo AaHHON cxeme
YCTOMYMBOCTU OMOPHbIX 6eperoBbIX MacCUBOB MMAPOTEXHUYECKNX COOPY>KEHUI (Hanpumep,
apoyHble M/IOTUHBI) BO3MOXHOE CMELLEHMEe pacyeTHOro 6/10Ka Nonepek Mpu3MaTUyecKoi
NMOBEPXHOCTN cABura (nonepek pedep) He yunTbIBaeTCA.

BenmuunHbl, BXogawe B ycnosue (5), HE06Xo41Mo onpefensTb No popMmynam:

F=T; (17)

R=Y>" (Pitggiui + Ci,iiA) + Ea + Ry, (18)

i=1

roe F,R—T10 e, yto 1 B hopmyne (5);
T — akT1BHaa caBuratoLas cuna (NpoeKkuus paBHOLENCTBYIOLLEN pacHeTHOW Harpy3Ku
Ha Harpas/ieHVe CABUra);
P — paBHOAEWCTBYIOLLAA HOPMa/IbHBIX HaNPSHXKeHUIA (CK), BOSHUKAIOLWMX Ha i-M
Y4acTKe MOBepXHOCTU CABUIra OT PaCYETHbIX Harpys3oK;
R,— cuna CONpOTMBNEHWS, OPWEHTMPOBaHHas NpPOTUB HanpaBfeHWs CABWTA,
BO3HMKAIOLLAs OT aHKEePHbIX YCUINIA U T.4.;

N — 4MC/O YYacTKOB MOBEPXHOCTY CABUra, HA3HAYaEMOE C YYETOM HEOAHOPOAHOCTY
OCHOBaHUS MO MNPOYHOCTHBLIM U AeOPMALIOHHBLIM CBOCTBAM;

tgQi,ni, — pPacyYeTHble 3HAYEHWNS XapaKTEPUCTUK CKa/lbHbIX FPYHTOB A1 | -r0 y4YacTKa
MCiii  pacyeTHOM NOBEPXHOCTU CABWIa, ONpeaensieMble B COOTBETCTBMM C TpeOOBaHMAMM
pasgena S5;

A —nnowagb i-ro yyacTka pacyeTHoli NOBEPXHOCTU CABUTa;
E, — pacyeTHas cuna ConpoTUB/IEHNS YNOPHOIO MaccmBa (06paTHOM 3acbIMnKMm),

onpefensemas no 7.23.
7.23 PacyeTHOe 3HayeHWe CW/ibl COMPOTMB/IEHUS YMOPHOrO MaccuBa WM 06paTHbIX
3aCbINOK CfiefyeT onpesensTs no gopmyse

Ey=7.E (19)

p.d 1

roe Ep,d — pac4yeTHOE 3Ha4YeHne CUbl NMaCCUBHOIO COMPOTUBNEHNUA.
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[ns ynopHOro maccuea, COAepXKalllero NoBepxXHOCTW 0cnabnieHns, no KOTopbIM [aHHbI
MaccuB MOXET 6bITb CABUHYT, 3HaueHne E , ciefyeT onpeaenstb 6e3 yueTa XapakTepucTuk
tgQ 1 ¢ No YNOpHOIA rpaHu No opmyne

C, nACOSQ,

E =0t 2
od =Qy 9(0(+(P|,u)+m’ (20)

rae Q, — BEC NPU3MbI BLINOPA;

A — nnowjagb NOBEPXHOCTU CABUTA NPU3MbI BbIMOPA;
oL — YroJ/ Hak/loHa NoBePXHOCTM caBumra (N0CKoCTH ocnabneHns) NpusMbl Bbinopa K
rOPU30HTY;
tgQ1,11, — pacyeTHble 3HAYEHNSA XapaKTEPUCTMK FPYHTOB MO NOBEPXHOCTYU CABUTa (BbINOPA);
Cin
g, — KO3(h(hMLMEHT YCNOBWIA PaGoThbl, NPUHUMAEMbIA B 3aBCUMOCTY OT COOTHOLLIEHNS

Mogyneli fehopMaLMm rpyHTa yrnopHoro mMaccvsa (06paTHoi 3acbinku) E,
N OCHOBaHuA E; :

E
npu —>08 y. =0,7,

Ef

E E
npn —=<01 YL =——;

Ef Ep,d

E , N o
npu 08 > Es >01 vy, onpefenaeTca NIMHeHOW NHTePNONALMEN;
f
E, — faBneHune nokos, ornpesensemoe rno opmyrne
2
E, :ﬂL’ (21)
2 1-v

rae y — yAenbHblii BEC rpyHTa YNopHOro Maccmea (06paTHON 3acbInkm);

V — KO3(DULMEHT nonepeyHor aechopMaLum rpyHTa yrnopHOro MaccumBa;
h — BbICOTa yropa Ha KOHTaKTe C COOPY>XeHEM W/IN OTKOCOM.
MpumeyvaHunsa

1 ConpoTvBAeHWe YMOPHOrO MaccuBa CreayeT Y4YWTbIBaTb TOMIbKO B C/lydae 06GecrneyeHuss MNaoTHOro
KOHTaKTa COOPYXKEHWS MW 0TKOCA C YNOPHLIM MacCUBOM.

2 CVII'Iy Ep,d cnefyeT NpUHMMaTb rOPU30OHTa/IbHOU HE3AaBMCUMO OT HaK/l0Ha yNopHOU rpaHn MaccuBea.

7.24 Tpwn pacyeTe YCTOMYMBOCTU COOPYXKEHWUIA N CKaJIbHbIX OTKOCOB (CK/IOHOB) MO CXeMe
chBura c NOBOPOTOM B NJaHe CrefyeT YUnUTbIBaTb BO3MOXHOE YMeHbLLUEHVE CONPOTUBIEHNS
caBUry R MNpoOTUB 3HAYEHWIA CWA, YCTaHaB/IMBAeMbIX B NPEAMOIOXKEHWN NOCTYNaTe/lbHOro
ABWXEHUS (CM. npuioxkeHne ).

7.25 PacuyeTbl YCTOMYMBOCTM COOPYXKEHWA N CKaslbHbIX OTKOCOB (CK/IOHOB) MO CXEMe
MOMepeyYHoro casura cnefyet NPoU3BOAWTL, Kak MPaBW/o, pacuieHss Npusmy 06pyLIeHNs
(caBura) Ha B3aVIMOLENCTBYHOLLME 3NIEMEHTDI.

PacuneHeHne nNpusmbl 06pyLLIeHNs (CABWIa) Ha 3M1EMEHTbI NPOU3BOAAT B COOTBETCTBUN C
XapaKTepoM  MOBEPXHOCTM  CABWra, CTPYKTYPOM CKa/lbHOMO MaccuBa Mpusmbl U
pacnpefiefieHVemM [eiCTBYIOWMX Ha Hee cwui. B npegenax Kakgoro aneMeHTa Mo
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MOBEPXHOCTN CABWUra XapakTEPUCTUKM MPOYHOCTU  CKaSIbHOMO TpyHTa MPUHUMAKOT
MOCTOAHHbIMMU.

Bblbop HarnpaBneHWin pacuyneHeHuUs NpU3Mbl OOPYLUEHWUS HAa 3/1IEMEHTbl U PacqeTHOro
MeTOoAa CrefyeT Npou3BOAUTL C YYETOM FeosIorMYeckoro CTpoeHus maccusa. Mpy Hamumm
nepeceKkaroWwmnx npusmy o06pyLleHns (caBura) MOBEPXHOCTel 0cnabnieHns, Mo KOTOpbIM
BO3MOXHO [OCTU>KEHWE Mpee/ibHOr0 PaBHOBECUSA MPW3Mbl, MIOCKOCTU pasfena Mexay
afleMeHTaMK cnefyeT pacronaratb Mo 3TUM NOBEPXHOCTAM 0CNabNeHns.

PacyeT YCTOWYMBOCTA COOPY)XEHWI W CKaJibHbIX OTKOCOB (CK/IOHOB) MO  CXeme
MOMepPeyYHoro cABura B YC/IOBUSX M/IOCKON 3afayn cnefyeT, Kak Mpaswio, Npou3BOAUTL B
3aBMCUMOCTU OT BblOPaHHOr0 Harnpas/IeHUs pacy/iieHeHns Mpu3Mbl 00pYLLUEHNSA (CABWra) Ha
B3aVIMOENCTBYIOLLME 3/1EMEHTbI MO /I060MY pacyeTHOMY MeTOAY, YAOB/ETBOPAIOLEMY
YCNOBUAM PaBHOBECUS B MpPefe/lbHOM COCTOSAHUM Kak [/19 K&XA0ro pacyeTHOro 3fieMeHTa
(rpynnbl 31eMEeHTOB) NPW3Mbl, Tak W 418 BCEl Npu3Mbl 06pyLleHMst (CABWUra) B LIEIOM.
[lonyckaeTcs 1Cnoib3oBaTh 4151 PacyeToOB YCTOMUMBOCTM METOAbI, HE OTBEYatOLLMeE B NOJHOM
Mepe BbILLEeNpPUBEEHHbIM YCN0BUAM, OfHAKO [aHHble METOAbI LO/MKHbI BbITb anpo6ypoBaHbI
MPaKTUKOM M MCMONb30BaTbCA B Tex Mpedenax, Korga pesy/bTaTbl PacyeToB MO HUM
cornacytTcsi C pesy/sibTaTaMu pacyeToB YCTOMYMBOCTWM MO MeETOZaM, YLOBNETBOPSHOLLMM
BCEM YC/IOBMSIM PAaBHOBECUS B MPese/ibHOM COCTOSHUN.

7.26 [N OUEHKN YCTOMYMBOCTM COOPYXXEHWIN HA CKaslbHbIX OCHOBaHUAX W CKa/lbHbIX
OTKOCOB, OTHOCWUMbIX K | Kfaccy, npu CMOXHbIX WHXEHEPHO-reo/I0rnyeckmux YCroBUsX B
[OMOJIHEHME K pacyeTy, Kak rnpasuo, ciefyet NPOBOAMTL UCCMEA0BAHUA HA MOLENAX.

Mpn 3KCNepUMEHTa/IbHLIX WCCNEeA0BaHUAX Ha MOLENSX OCHOBAHWI COOPY>KEHWUIA nn
CKaJIbHbIX CK/TOHOB [JO/DKHbI B COOTBETCTBUM C MEXaAHUYECKMMW YCIOBUAMU NOA06MS (MOpos,
HaTypbl M Martepuasa MOZEeNM) BOCMPON3BOAUTLCSA Takke Hambosnee BaKHble OCOOEHHOCTU
HaTYpHOro MaccuBa: CTPYKTypa CKaJlbHOr0 mMaccuBa, ero HeoA4HOPOLHOCTb M aHU30TPONUS
[ethopMaLMOHHbIX M MPOYHOCTHLIX CBOWCTB. B nepByt0 oyepedb MNpv 3TOM  [OSKHbI
HaxoAuTb OTPaXKeHWe MNOTEHUMaNbHO OnacHble HapylleHWs (TPeliMHbl, pasnoMbl U T. 4.)
HaTypHOro MaccuBa.

7.27 DBepoATHOCTHYIO  OUEHKY  HaAeXHOCTU  CUCTeMbl  «COOPY>KeHMe—CKaslbHOe
OCHOBaHMe», a TaKXe CKa/lbHbIX OTKOCOB W CK/IOHOB [OMYCKAaeTCA BbIMONHATL B
COOTBETCTBUM C NONIOXKEeHNAMU 4.7.

8 dunnbTpaymMoHHbIe pacyeTbl OCHOBAHUA

8.1 MMpy NPOEKTUPOBaHMM OCHOBAHMSI TUAPOTEXHWUUYECKOTO COOPYXXEHUSI HEOBXOAMMO
o6ecneuvBaTb (UIbTPALUMOHHYIO MPOYHOCTb FPYHTOB, YCTaHaBAMBaTb AOMYCTUMble MO
TEXHUKO-3KOHOMUYECKMM MOKa3aTensMm (UNbTPaLMOHHbIE Pacxodbl WM MPOTVUBOAABNEHME
(mnbTpYtoLLEiCs BoAbl HAa NOAOLLBY COOPYXKEHNS.

B 3aBMUCYMOCTV OT KOHCTPYKTMBHOIO 06YCTPOICTBA MOA3EMHOr0 KOHTYpa COOPYXXEHMS U
TVAPOreoNorMuYecKnX XapakTepucTUK OCHOBAHWIA HAaNEXUT ONpeaensTh:

pacnpefieneHvie Harmopa (UIbLTPALMOHHOrO MOTOKA BAOMAb MOA3EMHOIO  KOHTYpa
COOPY)XEHUS B KKOM U3 BbIGpPaHHbIX ceyYeHuii (CTBOPOB) pacyHeTHOI 06/1aCT OCHOBAHMS;

pacxofdbl U FpafueHTbl Hamopa (WbTPaLMOHHOIO MOTOKA BHYTPW pacuyeTHOl 06/1acTy
OCHOBaHMsl, 0COGEHHO B MeCTax COMPSXKEHMIA pacyeTHbIX FPYHTOBbIX 3n1emMeHToB (PI3) c
PE3KO OT/INYAIOLIMMUCS (DUNBbTPALMOHHBIMM CBOCTBAMU, 1 HA y4YacTKax pPasrpy3ku MoToka
(Npw BbICAUMBaHU Ha OTKOChI, B APEHaXHbIE YCTPOACTBA U T. M.);

CVNIOBOE BO3AEMCTBIE (IUNbTPALMOHHOIO NOTOKA HAa MacCUB rPyHTa OCHOBAaHMS;
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06LLY 1 MECTHYIO (MMNIbTPALMOHHYHO MPOYHOCTL FPYHTOB B OCHOBAaHMM, NMPUYEM 0OLLYIO
(MbTPAUMOHHYKO MPOYHOCTb CNefyeT OueHWBaTb /NWUWb A1 HECKa/IbHbIX TPYHTOB
OCHOBaHWs, a MECTHYIO — /11 BCeX K/1acCOB FPYHTOB;

KOHCTPYKLUMIO M XapaKTepUCTUKN  LOPEHaXHOro UM MpOTUBO(PUILTPALMOHHOIO
06yCTpOICTBa OCHOBAHWSA COOPYXKEHMSA, a TaKkXKe CXEeMbl Pa3MELLEHUS B HEM U3MEPUTE/TbHON
W perucTpupytollen annaparypbl, C MOMOLLbIO KOTOPOA CrefyeT KOHTPO/SMpOBaTb
napameTpbl PUAbTPALMOHHBLIX NOTOKOB (NOMEN) U CYPHO3NOHHYHO YCTONYMBOCTb FPYHTOB.

8.2 dopmmpoBaHme PUILTPALMOHHBIX MONEN B BbIGPaHHbLIX CTBOPAX OCHOBAHUSA HaJ/1eXMNT
onpefenatb NyTeM MOAENMPOBAHNUA (PUIbTPALMOHHOIO NOTOKA Ha (PU3NYECKMX, aHa0r 0BbIX
VAN YUCNEHHBIX MOAENSAX, MO3BOMAKLLMX MOMyYaTb KapTUHY pacnpejeneHus Hanopa u
rpagueHT — CKOPOCTHbIE XapaKTEPUCTUKM NOTOKA Kak B 06/1aCTV NaMUHAPHOW unnbTpaumu,
Tak 1 Npy He06X0AMMOCTM — MPU KBaPaTUYHOM PeXrMe TedeHUs (UnbTPYHOLLEIiCca BOAbI.

Mo pe3ynbTaTam MOAE/NNPOBaHUS  [O/MKHA OblTb YCTaHOB/IEHA «aKTWBHAs 30Ha»
OCHOBaHMA, 3a Npefenamy KOTOpPoi BO3MOXHOE M3MEHEHMe XapaKTepUCTUK CrararoLmnx ero
TPYHTOB CYLLECTBEHHO He MOB/IMAET Ha YCMOBUA (hOPMUPOBAHUA (PUNLTPALMOHHOIO NONs B
pacyeTHOM CTBOpe. B npoCTbiX, NOAJAIOLLMXCH HECNOXHON CXemaTmsauuy Ccnydasx,
[0MYyCKaeTCs BbINOHEHME (hUIbTPALMOHHbIX PACYETOB aHAIMTUYECKUMWN METOLAMMN.

PacyeTbl 1 MOAeNMpPoBaHVEe PUILTPALMOHHOIO NOTOKA LO/HKHbI OCYLLECTBNATLCA Ha 6ase
[AaHHBIX, MOMYYEHHbIX MPU WUHXEHEPHbIX WM3bICKAHUAX WM AOCTAaTOYHO MOSIHO OTpaXKaroLmx
reosIorMyecKyto CTPYKTYpYy rpyHTOBOIO MaccuBa OCHOBaHUS, C Bble/IeHNeM B HEM Hanbosee
XapaKTepHbIX M0 CBOUM (hU/IbTPaLMOHHbLIM CBOMCTBAM Y4aCTKOB, NONajatoLLnX B «aKTUBHYH
30HY» 06MacTV (PUbTPALMK, YYUTLIBAS BOSMOXHOE M3MEHEHWE 3TUX CBOWCTB BO BPEMEHU
(BCneAcTBUE YBEIMYEHUS UM YMEHbLIEHNA HANPSHKEHUIA 1 fehopmaLnii B TpYHTOBOM TO/LLe
OCHOBaHWA, KPUOTEHHbIX U MUKPOBWOIOTMYECKMX MPOLLECCOB, U T. 1.).

8.3 Mpwv BbINOHEHWUN (PUNbTPALMOHHbLIX PacyeToB A8 FPYHTOBbIX MJIOTUH HE0BX0AMMO
YUUTbIBATb [OMNOMHUTENIbHOE OOBOHEHME BEPXHUX MEIKO3EPHUCTbLIX CN0EB TPYHTOBOM
TONWM (Bbile MOBEPXHOCTM [enpeccun) BCNeACTBME 06pa3oBaHMS B HUX MacCUBHOW
«KanuIAPHON KaiMbl», HEMOCPeACTBEHHO CBS3aHHOM C 30HOM MOSIHOr0 BOAOHACHILLEHUS U
yyacTBylowelr B (hOPMMPOBaHUM  (MNbTPAUMOHHOIO NOToKa. [na  3Toro  cnegyet
MCNONb30BaTh AaHHbIE, NPUBELEHHbIE B Tabnuue 7.

8.4 ®unbTpaUMOHHY MPOYHOCTb OCHOBAHWA CnefyeT OLUEeHWMBaTb, COMOCTaB/AA
MONyYeHHble B pe3y/bTaTe MOJAENMPOBAaHUA XapakTepUCTUKM  (UNbTPALMOHHBLIX MNOsei
(rpagveHTbl Harmopa, CKOPOCTN (PUNLTPALMK) C X KPUTUYECKUMU 3HAYEHUSAMMN.

Tabnuya 7
BbicoTa naccnBHOro 3aBucaHns
Bug rpyHTa B 30He KanuiispHoro BoLOYAepXKaHUs «KaNWANAPHOM KaiiMbi» Hi, M
Mecok cpefHe3epHUCTbIN 0,12-0,35
Mecok MeNKo3epHUCTbIN 0,35-1,0
Cynecb 1-3
CyrnnHok 3-6
I"inHa nerkas 6-12

Ecnm B OCHOBaHMM COOPYXXEHUS 3a/leraldT HeCKaslbHble TPYHTbl, HEOOXOAMMO Takxke
onpefenaTb 06LWY (OUNbTPALMOHHYHO MPOYHOCTL UCXOAA U3 ycnosua opmynbl (1). Mpw
3TOM napaveTp F, monaraetca paBHbIM OCPEfHEHHOMY rpagueHTy Hamnopa lestm BAO/b
NMOA3EMHOr0 KOHTYpa COOPYXXeHWs, onpeaensiemomy Ans coopyeHuin | n 1l knaccoB no
MEeToAY VYA/MHEHHOM KOHTYPHOW nuHWM. 3a napaveTrp R, NPUHUMAETCA pacyeTHbIN
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KPUTUYECKUA  rpaguMeHT  Hanopa lerm, UMCMEHHbIE 3HAYeHUS KOTOPOro MNpUBEAEHb! B
pasgene 5.
KoahumumeHTbl HageXxHocTn y, U vy, Cnegyet NpvHUMaTthL Mo pasgeny 4 no nepeoi

rpynne npegenbHbIX COCTOAHUA. KO3((hMLUMEHT v, B 3TOM C/lyyae paBeH eAnHULE.

3HayeHns lestm, ANA ocHoBaHMit | wn |1l KnaccoB cnegyeTr oOnNpeaensTb MO MeToay
YOJIMHEHHOW KOHTYPHON NWHUW. B OTAE/bHbIX CayvasX 3HaveHus lessm [OMYCKaeTcs
onpeaensiTb APYrumy NpUGAMKEHHbIMM METOAAMMN.

8.5 MeCTHYI0 (W/IbTPaLMOHHYIO MPOYHOCTb HECKa/IbHOMO OCHOBaHUA, KOTOpas, B OT/INYME
OoT o00Lleit, 006ycnoBneHa WCKIHOUMTENbHO KOHKPETHbIMW  MposiBNeHNAMM  (BUamm)
HapyLweHns Cy((O3MOHHON YCTOMYMBOCTM TPYHTOB, HEOOXOLUMO OMNpPeaensTb TOMbKO B
CrnefyroLmx 061acTaxX 0CHOBaHMS:

B MecCTe BbIxofa (pa3rpy3ku) QuabTPaLMOHHOINO NOTOKa U3 TOMLLM OCHOBaHWS B HUXXHUIA
6bedh, ApeHaXXHOe YCTPOMCTBO U T. N.;

B NPOC/O0MiKax cyPpdo3nOHHO-HEYCTONUNBBIX TPYHTOB;

B MecTax C 60nblWMM nNafgeHuMeM Hamnopa (UAbTPaLMOHHOrO MOTOKa, Hanpumep npu
06TeKaHWUN NOA3EMHBIX Mperpag;

Ha y4acTKax KOHTaKTa rPYHTOB C CYLLECTBEHHO PasHbIMU (IUbTPaLMOHHLIMI CBONCTBaMM
N CTPYKTYPOIA.

MeCTHY0 (PUAbTPALMOHHYI0 MPOYHOCTb HECKa/IbHOrO OCHOBAaHUA HaANeXWT OLEeHMBATb,
ncxops us obuero ycnosus no qopmyne (1), nonaras F, n R, paBHbIMW COOTBETCTBEHHO

MECTHOMY rpagueHTy Haropa let B paccMaTpyvBaeMoli 06/1acTi OCHOBaHWUS Y MECTHOMY

KPUTUYECKOMY rpagneHTy Hanopa lcr, onpeaensieMbIM COrlacHO PeKOMeHaUuam pasgena S.
MecCTHY0 (PUNbTPALMOHHYIO MPOYHOCTb CKa/IbHOTO OCHOBAHWUSA HaA/IeXUT OLEHMBATb

aHanormyHbiM 06pasom wmcxoasa u3 ycnosms (1), B KoTopom napametpbl F, n R,

MPUHUMAIOTCA PaBHLIMU COOTBETCTBEHHO CPEfHE CKOPOCTW ABMKEHUSI BOfbl B TPELLMHAX
MacCMBa OCHOBAHWS  Uestj M KPUTUYECKOM CKOPOCTU ABWXKEHWS| BOAbI B TPELYMHAX Ucr),
onpeaensemMbIMi Mo yKazaHusaM paszaena 5.

KoathuumeHTbl v,,7,. U Y. MPU OLEHKAaX MECTHO MPOYHOCTU MPUHMMAOTCS TaKUMU

e, Kak npu pacyetax o6Lein (puabTpaLMOHHOW NPOYHOCTY.

8.6 lNpu BbIGOpPE CUCTEMbI APEHAXHOIO WM MPOTUBOPUILTPALMOHHOIO 06YCTPOCTBA
OCHOBaHWA  MPOEKTUPYEMOrO  COOPYXXEHMS  HeoOXOAWMMO  YUMTbIBaTb  WHXEHEPHO-
reosiormyeckune ycioBMs yvacTka COOpY)XXeHWs, YCI0BUSA ero aKcnayatauum u TpebosaHus rno
OXpaHe OKpyXatoLlel cpefbl B 4acTUM MOATOMNMEeHUs, 3abonauvBaHWs NpuseraroLLen
TEeppPUTOPUM, aKTUBM3ALMN KapCTOBO-CY(PHO3NOHHBIX MPOLECCOB U T.1.

Cuctema  [peHaXHbIX M NPOTUBOMUILTPALMOHHBIX  MEpPOMpUATUIA  [O/DKHA
MCNONb30BaTbCA N8 NPefOTBPALLEHNS HapYLUEHUS YCTOMYMBOCTU CK/IOHOB B HVDKHUX
bapbepax coopyxeHuii, 6acceitHoB TA3C 1 6acCeinHOB CYyTOYHOrO perynnpoBaHus.

8.7 YCTpoicTBO NPOTMBOMMILTPALMOHHBIX 3aBec (nperpag) 06s3aTeNbHO B Tex Cny4asx,
Korga OCHOBaHwue C/TIOXEHO (hunbTpyoLLMMU CNnaboBOA0YCTONUMBLIMU n
ObICTPOPACTBOPUMBIMU, & TakXKe CY((O3MOHHO HEYCTOMUMBBLIMU FPYHTaMu (TUNC, aHrMapnT,
KamMeHHas COJb, 3aCO/MEHHbIE N 3arnncoBaHHble, a TaKkXKe CU/IbHOPA3HO3EPHUCTbIE TPYHTHI U
T.4.), a Takke B C/ly4aax Heob6XoguMOCTM  NpeAoTBpalLeHUs  HeXenaTeslbHbIX
(PUNbTPaLMOHHLIX NOTepb. [pyM BOAOCTOMKUX, HeCY((O3MOHHBLIX FPYHTax YCTPOMCTBO
3aBeCbl JO/MKHO ObITb 060CHOBAHO.

8.8 TlpoTvBOPMNLTPALMOHHbIE Mperpadbl  (3aBecbl, MOHYPbI, 3KPaHbl)  AO/HKHbI
BbINOMHATLCA U3 Ma/1I0NPOHMLAEMbIX MATeEPUanoB, KOIMMULMEHT (PUbTPaLMM KOTOPbIX Kak

38



CIn 23.13330.2011

MuHUMYM B 20 pa3 MeHblle KOapuUMeHTa (UAbTPaUMM OCHOBaHMA. To/mMHA
NPOTMBOMUILTPALMOHHON 3aBeChbl [JO/DKHa 06ecrneynBaThb HeEMpeBbILEHNE KPUTUYECKOrOo
rpagveHTa, Onpefenstowero QunbTPaLMoHHYHO MPOYHOCTL CaMOoW 3aBecbl. Ha yuvacTkax
COMPSXKEHWS 3aBECbI C MOAOLLBOM COOPY)XXEHUS B LENAX YMEHbLUEHWUS FpajWeHToB Harnopa
(MNbTPALMOHHOIO MOTOKA B 3TOM MeCTe W [OMOSIHUTENIbHOrO YMJIOTHEHUSA TPyHTa A4
npesoTBpaLLeHns ero cygo3nn B NPOeKTe ChnefyeT npeaycMaTpuBatb MeCTHOE YCu/eHue
3aBechbl.

8.9 MMpu 6/1M3KOM 3a1eraHMn CcnabonpoHMLAEMbIX TPYHTOB MPOTUBOPUILTPALMOHHYIO
3aBeCcy CfnefyeT, Kak npaBwio, conpsratb C BOZLOYMOPOM; Mpu TlybOKOM 3aieraHuu
BOZ0YyNopa paccMaTpmBaeTCs BCAYas 3aBeca.

MapameTpbl  MPOTUBOPUNLTPALMOHHON  3aBecbl  (FNyOouHY, AVHY, TOMWMHY W©
MECTOMO/IOXEHNE B OCHOBAHWW COOPY)XXEHWIA) crefyeT O0O60CHOBbIBATb PacyeToMm Wu
pesynbTaTtamMu 3KCNepUMeHTa/IbHbIX uccnefoBaHniA. [ns coopyxeHuin Il n IV Knaccos
BMECTO pacyeToB [JOMYCKAETCA UCMOb30BaTb aHA/IOTW.

8.10 Mpn NPOEKTMPOBaHWUN CKa/lbHbIX OCHOBAaHWI BbICOKUX GETOHHbLIX MIOTUH CreayeTt
YUUTbIBATb, YTO MOZ HAMOPHOM rpaHbio0 B MpoLiecce nogbeMa YpoBHS BepxXHero 6beda (YBE)
MOXET BO3HWKHYTb 30Ha Pasyn/joTHEHWUA 3HAYUTE/IbHbIX pPasmMepoB C  pPaspbiBOM
NPOTMBOMUILTPALMOHHOM  3aBECbl, MHOFOKPATHbIM  YBENIMYEHVEM  (DUIbTPALMOHHbIX
pacxofoB, a TakXke C 3aMeTHbIM YBe/IMYeHNeM NPOTMBOAABNEHNSA. B CBA3M C 3TUM B MPOEKTE
[O/MKHbl  OblTb  OLEHEHbl pa3mepbl 3TMX 30H W MPefyCMOTPEHbl TEXHUYECKue W
TEXHONOrMYeCKMe peLleHns, obecneymBaroLe BO3MOXHOCTb BOCCTAHOB/IEHUA TpebyeMol
BOZOHENPOHML,AEMOCTI 3aBeCbl — KakK B MPOLEcce CTPoMTeNbCTBa U nogbema YBB, Tak v B
rnpoLiecce aKCnyaraunum COOPY>XXeHUS.

8.11 B mecTe conps>KeHMs NPOTUBO(MUIbTPALNOHHBIX YCTPOMCTB TPYHTOBbLIX MOTUH CO
CKaJIbHbIMW TPYHTaMU OCHOBaHWUA Wan Geperamy B MPOEKTax crefdyeT npegycMmatpuBaTh
YKNafKy W YNaoTHEHWe TPyHTa, YCTOWUYMBOIO K Cy(o3um 1 CrOCOGHOIO KO/bMAaTUPOBaTh
TPELUMHBI B CKale.

8.12 B npoekTax OCHOBaHW BOLOMOAMOPHbIX COOPY>KEHWI B Ka4ecTBe MepornpusaTus no
CHWKEHNIO MPOTMBOLAB/IEHNS CMiedyeT npefycMaTpuBaTb Pa3HOro0 BuAa [PeHaXHble
YCTpOiCTBa. B CKa/lbHbIX OCHOBaHWSAX [ApeHaX cneayeT pacrnofaratb raBHbIM 06pa3om Co
CTOPOHbI HamMoOPHON rpaHW COOPYXXEHUS, a MPWY HeAOCTaTOYHOW 3(h(EKTMBHOCTM PaboThl
TaKoro ApeHaxa — 1 B CpefjHel YacTu ero nofgoLuBbl.

MecTornonoXeHne ApeHaxa v ero pasmepbl criefyeT onpeaensTb UCXons n3 TpebosaHuii
Heo6X0AMMOro CHUXeHUS (UIbTPALMOHHOMO MPOTUBOLAB/IEHNSA Ha MOLOLUBY COOPYXXEHUS U
obecrieyeHns [OMYCTUMbIX 3HAYEHWIn BbIXOAHbLIX TPaAMEHTOB Hamopa, He NPUBOAALLUMX K
HapyLleHno (OUIbTPALUOHHOM MPOYHOCTU TPYHTOB OCHOBaHMs, a B CCK3 — c y4yeTom
TEnI0BOro pexnma CUCTEMbI «COOPYXKEHNE—OCHOBAHMEY.

OTKa3 OT YCTPOICTBa [peHaxa OCHOBaHMA [OMYCKaeTcsd NPWU HaMyMn B OCHOBaHWM
FPYHTOB, NOABEPXKEHHbIX XUMMUYECKOW U/IN MEXAHNYECKOM Cydho3unn.

8.13 Mpwn NpoeKTUPOBaHUM NPOTUBOPUNLTPALMOHHON 3aBeChl B HECKa/IbHOM OCHOBaHUM
cnepyeT NPUHUMATL CNefyroLme KpUTUYeCKMe rpagneHTbl Hanopa:

B MHBEKLMOHHO 3aBece B rpaBUiAHbIX W raleYHNKOBBIX MPYHTax — 7,5; B neckax KpYnHbIX
N cpeaHeit KpynHoctu — 6,0 1 B Menkmx neckax — 4,0;

B 3aBece (Amadparme), COOPY>Kaemoil CMocob0M «CTeHa B TFPYyHTE», B TFPyHTaxX C
Koa(hmumeHTamu unbtpauun o 200 m/cyT, B 3aBUCUMOCTY OT MaTepuana v 4/IMTeNlbHOCTH
ee aKcnayaraumm — no Tabnuue 8, B KOTOPOM TakXkKe NpUBELEHbl XapaKTepuCTUKM
MaTepuanos, UCNO/b3yeMble NMPU pacyeTax MexaHU4YeCcKoW NPOYHOCTM 3aBEChI.
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Ta6bnuuya 8
PacyeTHble 3HAYEHNS XapaKTEPUCTUK
npeaen
Martepuan KPUTNYECKMIA MPOYHOCTM Ha MOZLY/b KoahpULMeHT
3aBEChI rpagueHT 0[HOOCHOE feopmanumn nornepeyHon
Hanopa oKatme E MMa feopmanumn
I, R, Mna
beToH 180 11,5 22-10° 0,20-0,22
" MMHOLEMEHTOBETOH 150 1,0-2,0 300-500 0,35-0,37
" MMHOLEMEHTHbIA pacTBOp 125 1,0-2,0 3-5 0,37-0,40
KomoBasd rnvHa 40 - 20-25 0,32-0,38
3arIMHN3NPOBaHHLIA TPYHT 25 - 15-20 0,30-0,35

MpuMeyaH ue— [ BPEMEHHbIX 3aBEC KPUTUYECKME FPaJMeHTbI Hanopa AoMYyCKaeTcs yBeMUmMBath Ha 25 %.

8.14 Tlpn nNpoeKTUPOBaHWM NPOTUBOMUILTPALMOHHOMW LEMEHTaLMOHHON 3aBecbl B
CK&/IbHOM OCHOBaHWW CnefyeT NPUHUMATb KPUTUYECKWUIA TpagueHT Hanopa |, B 3aBece B

3aBMCMMOCTM OT Y/A€eNbHOIO BOAOMOI/IOLLEHNS B Npe/enax 3aBeckl ¢, no Taénuue 9.

B cnyvae Korpga 3aBeca (0fHa WX B COYETAHWUM C APYrMMU NPOTUBOMIbTPALMOHHBIMU
YCTPOACTBaMM) TakXKe 3alllMilaeT OT BbllenauymMBaHNs COAepPXKalllMecs B OCHOBaHUM
pacTBOPMMble TPYHTbI, AOMYCTUMOE Y/AeNbHOe BOAOMOI/OLLIEHNE CNefyeT 060CHOBbIBATb
Nnbo pacyeTamm, MB0O 3KCNEPUMEHTa/IbHBIMU UCCNEA0BAHNSMMU.

MpoHMLE@EMOCTb  NPOTUBO(MNLTPALIMOHHON  3aBeCbl  [O/DKHA  OblTb  MEHbLLUe
MPOHULIAEMOCTM rPyHTa OCHOBaHMSA He MeHee YeM B 10 pas.

Ta6bnunuya 9

Y [enbHOe BOAOMOT/IOLEHNE CKa/IbHOTO KpuTuyeckuii rpagueHT

rpyHTa B 3aece Q. , 1/(MUH-M?) Haropa B 3asece

< 0,02 35
0,02 -0,05 25
> 0,05 15

8.15 [ins npefoTBpALLEHMs BbiNopa rPyHTa Ha y4yacTKax, rae (uibTpauyoHHbIA NOTOK C
rpagveHTamMmm Hamnopa, OMM3KUMKU K eauHWLE, BbIXOAUT Ha MOBEPXHOCTb OCHOBaHWS, B
MpoeKTe Heo6X0AMMO MpefycMaTpMBaTh MPOHULAEMYH MNPUTPY3KY WK  pasrpy30YHbIit
ApeHaX. MaTepuan Npurpysku A0/mKeH NoAGMPaTLCS MO NPUHLMMY 06PaTHOro uIbTPa AN
3aLMTbl FPYHTA OCHOBaHWS OT KOHTAKTHOW cythdo3uu.

Heo6xogumasi TOMLIMHA NPUFPY3KM ONPEeenseTcs McXoas M3 YCNoBUS HefonyLIeHMs
(hMNbTPALMOHHOIO BbINopa rpyHTa.

9 PacueT MECTHOW NPOYHOCTY CKasIbHbIX OCHOBaHWNA

9.1 PacyeT MeCTHOW NPOYHOCTM CKa/lbHbIX OCHOBAaHWI TMAPOTEXHUYECKUX COOPY>KEHWI
crnefyeT Npon3BOAUTD:

AN YyCTAaHOB/EHUS HEOOXOAMMOCTM pa3paboTKy  MeponpusaTuiA, MpPeaoTBpaLLaroLLMX
BO3MOXHOE HapyLLEHNE MPOTUBOMPUNbTPALMOHHBIX YCTPOMNCTB;

AN yyeTa nNpu paspaboTke MeponpusTUA MO MOBbILLEHWUIO MPOYHOCTM U YCTONYMBOCTU
COOPY>KEHWNIA;

AN y4yeTa [JOCTWKEHWA npefena MECTHOM MPOYHOCTM MpU  pacyeTax HanpsKeHHo-
AeopMMPOBAHHOIO COCTOAHMS CUCTEMbI «COOPYXXEHNE—OCHOBAHME.,
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PacyeT MeCTHOW NPOYHOCTU CriefyeT NPOM3BOAUTL A/ OCHOBaHWn coopyXeHuin | n I
K/1accoB MO MpefesibHbIM COCTOSAHUAM BTOPOM TPYNMbl NPWU OCHOBHOM COYETaHWUMU Harpy3ok.

Mpwn 3TOM 3HaYEHUA KOIPPULIMEHTOB v, U v, MPUHUMAIOT paBHbIMU eauHuLe (v, = v, =1).
KoathunumeHT vy, npuHMMaeTca pasHbiM 0,95.

[JethopMaLMOHHblE  XapaKTEPUCTUKM OCHOBAHWUS  OMpefenstoTcs B COOTBETCTBUM C
yKasaHuamu 5.3.

9.2 TpoBepKy MEeCTHON MPOYHOCTU CKaJilbHbIX OCHOBaHWIA CcriefyeT MpPOU3BOAUTL MO
pacyeTHbIM MoLaKam:

a) coBnagaroLLMm ¢ NIOCKOCTAMU, NMPUYPOYEHHbIMU K TPELLMHAM B MacCUBe;

6) COBMaZAtoLLMM C NIOCKOCTbIO, MPUYPOYEHHOM K KOHTaKTY «COOPYXXEHUEe—OCHOBaHNE» U
K KOHTaKTaM CKa/lbHOW MNOpoAbl C YKPenuTeNbHbIMA KOHCTPYKUMSMU B OCHOBaHWUU
(LWNOHKamK, 3yobAMM, peLueTkamun u T.4.);

B) He COBMajatoWMmM C MJIOCKOCTAMM, MPUYPOUEHHBIMM K TPELMHAM W K KOHTaKTy
«COOPYXXEHVE—OCHOBaHMEe.

9.3 Kputepusamu obecneveHUs MeCTHOM MPOYHOCTM MO NIowagkam, YKasaHHbIM BO
BTOPOM U TpeTbeM ab3auax 9.2 6, B, ABNAOTCA YCOBMUSA

S j > Rt,m,ll , (22)

_ o;tgp;, +C; _ (GlSiI’IZBj — 0O, COSZBj)tg(pj,ll TCju >1 (23)
T, (c,—0,)sinB; cosp, '

rae 0; — OTHOLLEHVE NpefenbHbIX KacaTe/bHbIX HaNPsKeHWid Ha pPacHeTHOM NowajKe K
aKCNyaTalMOHHbIM;

T, — COOTBETCTBEHHO HOPMa/IbHOE 1 KacaTe/lbHOe HampsiKeHst Ha pacHeTHOM
nnoLwasKe, NPUYPOYEHHON K NIOCKOCTM TPeLLMHbI (KOHTaKTa), OT HOPMAaTUBHbIX
Harpy3oK B pac4eTHOM COYeTaHUu;

G,, G5 — COOTBETCTBEHHO MaKCUMa/IbHOe U MUHUMa/IbHOE FNaBHbIe HAMPSHXKEHNS OT TeX Xe

Harpysok;
B; — OCTpbIiA yron Mexay pacueTHO NNOLLAAKON, NPUYPOUEHHON K TPeLyyHe (KOHTaKTY),

0

i

Gj,

W Harpas/ieHNeM rNaBHOIO HamNpPsXXeHNs s , ;
tgQj,i1, — paCyeTHbIE XapaKTEPUCTUKM A1 PacYeTHbIX MIOWa0K, MNPUYPOUEHHBbIX K
Ci,i  TpewmHam (KOHTaKTY);
Rtm,i1 — pacyeTHOe 3HaYeHne npegena NPOYHOCTY MaccKBa CKaJlbHOro rpyHTa Ha 0HOOCHOe
pacTshkeHue, onpesensieMoe B COOTBETCTBUM C TpeboBaHMsMU 5.35.
9.4 Kputepusammn o6ecreyeHnss MeCTHOM MNPOYHOCTM MO MNJowajkam, YyKas3aHHbIM B
nocnegHem absate 9.2 B, ABNSKOTCS YCNOBUS

S 3 > Rt,m,“; (24)

O :L\/(Gltgq’m,u +Cou AO3t90 +Cm,||)>1' (25)
(01_63)
rae tgQ@m,i, Cm,i1 — PACUYETHbIE XapaKTepPUCTUKM A1 PacUHeTHbIX NIOWAA0K, HE NPUYPOYEHHbIX
K TPeLMHam 1 KOHTaKTY «COOPYXXeHNe—0CHOBaHME.
9.5 Ycnosua (22) n (24) npn oueHKax BO3MOXHOCTU pasynsioTHEHWA Maccusa cnegyet
npoBepATb BO BCeX YKasaHHbIX B 9.1 cnydasax, a ycnosus (23) n (25) npu oueHKax
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BO3MOXHOCTW MAacTUYeckux fgeopmauunii — B 3TUX Xe Cly4asX, HO Tonbko npu s ,<0.

Ycnosus (23) n (25) cnepyeT NpoBepsaTb NNLWb 419 yyHeTa HapyLUeHWUIA NPOYHOCTM OCHOBaHMS
npyM pacyeTax €ro HanpsXKeHHO-4ePOPMMPOBAHHOIO COCTOSAHMA W Mpu  pa3paboTke
MEPOMNPUATWIA MO NOBbILLEHNIO MPOYHOCTU U YCTONYMBOCTU COOPYIXKEHUS.

Mpn OueHKe HALeXHOCTU MPOTMBO(MUILTPALMOHHBIX YCTPOMCTB MPOBEPKa BbINOSHEHMWS

ycnosus dopmynbl (22) (ecnu s 5 <0) Npu oLEeHKe pa3ynioTHEHNA OCHOBaHWA [/19 NAOLLALOK,

COBMajatoLLMX C NIOCKOCTbIO 3aBeC, He NPOU3BOAUTCA.

MpW HEBLINOMHEHUW NPUBELEHHbIX BbILIE KPUTEPUEB MECTHOM MPOYHOCTM HEOOXOLMMO
OnpeaennTb 0YepPTaHUA 30H PasynI0THEHUA U NNACTUYECKNX AedhopmaLid.

30Ha pa3ynnoTHeHUs He [O/HKHA MepecekaTb LEeMeHTauMOHHYH0 3aBecy W [peHax. B
MPOTUBHOM CNy4yae AO0/KHbI ObITb BbIMO/IHEHbI (PUIbTPALMOHHBIE pacyeTbl B COOTBETCTBUY C
yKazaHusMW pasfena 8 B HEIMHENHOW MNOCTaHOBKE € YYEeTOM  U3MEHEHHOro
(PMNBbTPALMOHHOIO PEXMMA.

30Ha nnacTUyeckmMx fAeopMauMii He [O/MKHA oOxBaTbliBaTb 6Gonee 1/3 MoAOLUBbI
COOPYXXEHUSA UM NOTEHLMANbHO OMacHO pacyeTHOM NOBEPXHOCTU CABUTa.

9.6 Mpwn onpedeneHn HanpskeHnn c;,1;,0,,6; B (opmynax (22) — (25) cnepyet

MPUMEHATb BbIYNC/IUTESIbHBIE U 3KCMEPUMEHTA/IbHbIE METO/bl MEXaHUKW CI/IOLLIHON Cpefbl 1
reoMexaHuKw.

Jonyckaetca paccmaTpuBaTb OCHOBaHME COBMECTHO C COOPY)XKEHMEM KaK CUCTEMY
NIHEHO-eopMUPYEMbIX Tefl, HA KOHTaKTe MeXAy KOTOPbIMU BbINOMHAKOTCS YCM0BUS
PaBHOBECWS N paBeHCTBA NepeMeLLeHNIA.

Mpy 060CHOBaHWM [OMYCKAeTCs CXematu3auus CUCTEMbl «COOPYXXeHVWE—OCHOBaHMEe»,
MO3BO/IAKOLLAA peLlaTh NOCKYH 3afavy Teopumn yrnpyroctv NPUMEHUTENIbHO K OAHOMY WU
HECKONbKUM MJIOCKAM CeyeHUsaM. [pn 3TOM MOBEPXHOCTb OCHOBAHWUSA MOXET ObITb MpUHATA
MIOCKOW, & Tel0 OCHOBaHWA — KakK O4HOPOAHbLIM, TaK U COCTOSLLMM M3 HEKOTOPOro uymcna
OAHOPOAHbIX 061acTein MO0 NMEIOLLMM HENPEPbIBHO M3MEHSIIOLLMECH XapaKTepPUCTUKN. [pu
Heo6X0AMMOCTM CneAyeT Y4YuTbiBaTb ECTECTBEHHbIA pefbed MOBEPXHOCTM OCHOBaHUS,
MPOCTPAHCTBEHHbIA XapaKTep paboTbl CUCTEMbl «COOPYXXEHME—OCHOBaHME», a TaKXke
[eTann3npoBaTb pacnpesenieHne MexaHM4yecKmx XapakTepmucTMK OCHOBaHMS.

PeKoMeHAYeTCs B Haf/iexallumx cryyasax npv onpefesnieHny HanpsiXXeHHOro COCTOAHUA
OCHOBaHWSA YYNTbIBATb BO3MOXHYH aHU30TPOMUIO ero CBOMCTB.

Ecnu npu onpegeneHny Hanps>KeHWn B HEKOTOPbIX 06/1aCTAX OCHOBaHWSA OAHO WK
HECKONbKO M3 YCNOBWUIA, OonpefenieHHbIX Mo ¢opmynam (22) — (25), He BbINOMHSAETCA, TO
clieflyeT Npou3BOANTL YTOYHEHWE PeLleHuns 3a4aun. Takoe YTOUHEHWNe ClefyeT BbINOHATL C
MCNONb30BAHNEM HESIMHENHON 3aBUCUMOCTU MeXAY HanpshkKeHusMn 1 feopmauuamm Unm
MyTeM W3MEHEHMUS TEOMETPUMN CEYEHWS 3@ CYET MCK/IIOYEHMSI U3 PaCCMOTPEHUA YKa3aHHbIX
obnacTen.

10 OnpegeneHve HaNPSHXXEHNA

10.1 HanpshkeHnss B  OCHOBaHUW COOPYXXEHMS  HeoOXOoAMMO  OonpefenaTb  Ans
MCNONb30BaHNA WX B pacyeTax MPOYHOCTU KOHCTPYKUMIA N COOPY>KEHWIA, YCTONYMBOCTYU
COOPY>KEHWI, a TaKxXe B pacyeTax 0CafOK, HecyLleli CrocO6HOCTU M MEeCTHOW MPOYHOCTU
OCHOBaHMUIA.

MpW NPOEKTUPOBAHMN COOPYXKEHUIN HA CKa/lbHbIX OCHOBAHUAX OMpeAeneHne KOHTaKTHbIX
HanpsHKeHNn HeobXoAuMOo AN 060CHOBaHMS MPOEKTUPOBAHWUA MPOTUBOPUNLTPALMOHHBIX
MEpPOMNpPUATUIA 1 OLEHKN PUNbTPALMOHHON HALEXHOCTN MOL3EMHOIO KOHTYpa COOPYXKEHUIA.
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PacrnonoXeHne LEMEHTALMOHHON 3aBecbl Mo MAOTUHOM B 06MacTw, rae WUMEKT MEeCTO
pacTArvBaloLLe HanpsHKeHUs, Pe3Ko CHWKaeT 3(MMEKTUBHOCTb 3aBeCbl, YTO Tpebyer
pa3paboTKM crneymasibHbIX KOHCTPYKTUBHBIX pPelleHnin A 06ecneyeHuss HaAeXHOCTU
NoA3eMHOr0 KOHTypa COOPY>KEHUS.

10.2 KoHTaKTHble HanpsbkeHus Ans coopykeHuid | u Il KnaccoB gonyckaercs, a Ans
coopy>eHuia 11 n 1V KnaccoB peKoMeHAYeTcs OnpeaensiTb YNpOLLEHHbIMA METO4aMU.

10.3 B pacyetax MPOYHOCTM COOPYXXEHWUIA MpU WMCNONb30BaHUM 3P KOHTAKTHbIX
HanNPsXKeHW, NONYyYeHHbIX M3 PeLleHns 3agad Teopuu Ynpyroctu, cnefyeT paccMatpuBaTb
[ONOMHUTENBHO M BTOPYH 3MOPY KOHTaKTHbIX HanpsKeHWi, BbIYUCIEHHYIO OLHUM U3
PEKOMEHAYEMbIX YMPOLLEHHbIX MeTOA0B. ECnM nonyveHHble npu 3TOM  m3rubarolyme
MOMEHTbI UMEIOT pa3Hble 3HaKK, TO NpU pacyeTax NPOYHOCTM PEKOMEHAYETCH UCMO/b30BaThb
o6a 3HayeHus, yMeHbLUeHHble Ha 10 % pa3HOCTW 3TUX BE/IMYMH, a ec/iv OfMHAKOBble — TO
NLWb 60/bLINIA N3rMOAKOLLMIA MOMEHT, TaKXKe YMEHbLUEHHbI Ha YKa3aHHYH0 BE/IMYMHY.

10.4 TMpy onpefeneHU KOHTaKTHbIX HanpsXKeHWA crefyeT YuuTblBaTb MOKasaTesb
rMOKOCTU COOPYXeHus t, , onpesenseMblii:

a) NpW pacyeTe COOPYXKEHUS MO CXEME NJIOCKON AethopmaLimii:
B HaMpaB/eHNMN [/IMHbI COOPYXXEHNS

h1*b
ty = | , (26)

y

B HarpaBneHMn WnNPUHbl COOPYXXEHNA

hbd
ty = | , (27)

X

6) npu pacyeTe COOPY)KEHWS MO CXeme MNPOCTPaHCTBEHHOW 3adayM B KauyecTBe tp
MPUHUMAETCA 60MbLUNIA U3 ABYX MOKa3aTeNen rmoKOCTU BbIYMCAEHHbIX NO opmynam (25) u
(26).

B dopmynax (26), (27)

_ nEQL-v,) | (28)
32E,(1-v)
rae v, vi— KoapguumeHTbl MNMyaccoHa COOTBETCTBEHHO IPyHTa OCHOBaHWUA 1 MaTepuana
COOPYXXeHus;
E, E1— cOO0TBeTCTBEHHO MOAY M AedhopMaL MM rpyHTa OCHOBaHUS 1 YNpYrocTn matepuana
COOpPYXXeHus;

b, | - COOTBETCTBEHHO LWIMPVHA N A/IMHA MOAOLLBbI COOPYXXEHUS;
Ix, ly— MOMEHTbI MHEPLMUN PacYETHbLIX 3/1EMEHTOB COOPYXKEHMUS;
0 — LUMpMHA pacyeTHOro 3/1eMeHTa MO ANMHE NOAOLLBbLI COOPYXKEHNMS, MPUHMaeMast
paBHoOM 1.
B cnyuyasx Korga mnokasaTefib TMOKOCTUt, <1, KOHTaKTHble Hanps>keHus cregyet

OnpeAensThb Kak 15 abCOMKOTHO XECTKMX COOPYXKeHUIA. [Mpun t,, >1 KOHTaKTHbIE HanpsXeHUs

ONpeaenstoTCs C y4eTOM rMOKOCTN COOPYIXKEHWIA.
10.5 [Ana coopyeHW C rokasaTenem rmokoctn t,<l Ha OZHOPOLHbLIX OCHOBAHMAX

KOHTaKTHbIE HanpsxXeHnda onpeanenatoT MeTogoM BHELEHTPEHHOIO CXKatud, a An4a rnecyaHbix
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OCHOBaHWI CO CTEMEHbI MAOTHOCTU rpyHTa lg < 0,5 — METOAOM 3KCMEPUMEHTAIbHBIX 3MHOP
no NpunoXeHuo U.

Mpn  HanMuMm Ha YacTU MOJOLLUBLI  COOPYXKEHUA PaCTArMBalOWMX HOPMasbHbIX
KOHTaKTHbIX HanpshKeHW 3TOT YHaCTOK JOKEH ObITb UCK/IHOYEH U3 PACYETHOW KOHTaKTHOA
MOBEPXHOCTN, a [18 OCTaBLUEACA YacTM KOHTAKTHble HaMpPsXKeHUs [O/KHbI  BbITb
nepecynTaHbl.

10.6 TMpu onpefeneHMn KOHTaKTHbIX HarpsHXKeHWn C Y4eTOM TUOKOCTU COOPYXKEHWIA
[ONYCKAeTCs NPUMEHATb METOZL KO3(h(mLmeHTa NoCTeNn. MMOKOCTb 31IEMEHTOB KOHCTPYKLMK
crnefyeT onpeensTb C y4eTOM BO3MOXXHOCTY 06pa30oBaHus TPELLMH.

10.7 Mpu ncrnonb3oBaHUM METOA0B KO3P@ULMEeHTa NOCTENN N BHELLEHTPEHHOIO CXartus
KacaTeflbHble KOHTAKTHble HanpsXeHWa [OMyCKaeTcs MNpUHMMAaTL pacnpefeneHHbIMU
paBHOMEPHO, a NPW UCMO/Ib30BAHUN MeTOAa IKCNepUMeHTa/IbHbIX NP — MPONOPLMOHAEHO
HOPMa/IbHbIM KOHTaKTHbLIM HanpsXeHNaMm.

KacaTtenbHble Hanps>keHwsi, 0O6YCNOBMEHHbIE [EWACTBMEM BEPTUKANIbHBIX CU, NpU
pacuyeTax MPOYHOCTN COOPYXXEHMI, Kak MNpaBWio, He Y4uUTbIBAKOTCA. Mpu MonyyeHUM Ha
yyacTKe MOLOLLUBbI COOPYXXEHWUSA KacaTe/lbHbIX HarpsiXeHW, NpeBbIllatoLmX MpeaesibHble,
OHM [0/1KHbI BbITb NPUHATLI PaBHLIMU NPefe/ibHbIM, a Ha OCTa/IbHbIX YHaCcTKaxX OHU JO/HKHbI
ObITb COOTBETCTBEHHO OTKOPPEKTMPOBaHbI HA OCHOBE PacyeTOoB.

10.8 MNpw Heo4HOPOAHbLIX OCHOBAHUAX C BEPTUKa/IbHbIMU M KpyTOnajalowmmMm cnosiMm B
pacyeTax KOHTaKTHbIX Hamnps>KeHWin LonycKaeTcs MCMOoNb30BaTb NPUGIVKEHHbIE METOAbI, B
KOTOPbIX KOHTAKTHble HanpsXXeHus cregyeT MpUHUMaTbL MPONOPLMOHA/IbHLIMA MOAYNAM
feopMaummn rpyHTa KaXKAoro Cnos B 3aBMCMMOCTU OT MX pasMepoB M 3KCLEHTpUcuTeTa
NPUNOXeHUs Harpysku. B npegenax KaXk4oro c/ios pacnpefeneHne KOHTaKTHbIX HarnpsXXKeHui
MPUHUMAETCA NIMHENHBIM.

10.9 TMpn HaMyMM B OCHOBAHMWU C/OEB MEPEMEHHOM TOJLWMHbI UAX NPU HAKNOHHOM
3aleraHMn CNoeB B pacyeTax KOHTAKTHLIX HanpshKeHWA UCNOMb3yT NPUGAMKEHHbIe
MEeTOAb!, OCHOBaHHbIE Ha NPUBELEHNN PACUETHON CXeMbl OCHOBAHWUA CO C/IOSAMU NepeMeHHOM
TOMWUMHBI WX MPU  HAKNOHHOM 3a/leraHny C/fIoeB K CXEMe YC/IOBHOIO OCHOBaHWA C
BEPTMKa/IbHO PACMOOXKEHHBLIMU CNOAMMU.

MpW  rOPM3OHT/ILHOM  PacrofIOXEHUM  CNOEB  FPYHTA  MOCTOSAHHON  TO/MLUMHBI
HeoA4HOPOLHOCTbL OCHOBaHMA MOXET HE YUNTbIBATLCS.

10.10 TMpn onpefeneHWM HOPMa/lbHbIX  KOHTAKTHbIX  HampsXKeHWi  MeTogamu
9KCNEePUMEHTA/IbHBIX 3MOP U KO3PduLMeHTa NOCTeNM yyeT HeOA4HOPOLHOCTM OCHOBaHMSA
cneflyeT Mpou3BOAUTL MyTeM CNOXXEHWUA OpAuHaT antop, onpegeneHHblx no 10.5 m 10.6
HacTOAILLEro pasfena B NPeAnoOXeHUN OLHOPOAHbIX OCHOBaHW C  OopAvHaTaMu
[ONOMHUTENBHOM  antopbl.  OpAuHaTthl  LOMONHUTENIbHON  3Mopbl  cnefyeT NPUHMMATh
paBHbIMW PA3HOCTW OPAUHAT 3Mop, MOCTPOEHHbIX A4 C/yyaeB HEOAHOPOAHOro W
OAHOPOAHOr0 OCHOBAHWI C CNO/b30BaHNEM METOAa BHELLEHTPEHHOIO CXXaTus.

10.11 MMpw onpefeneHny HanpsHXKeHWn HeoOXOAMMO YUUTbIBATb KOHCTPYKTMBHbIE
0CO6EHHOCTU COOPYXKEHUSA, MOCNeL0BaTe/lbHOCTb €ro BO3BefeHWs, BUL OCHOBaHWA, a npu
3a/leraHM B OCHOBaHWM Mep3/ibIX TPYHTOB WM BO3MOXXHOM €ro MpoMOpaXKMBaHuM —
pacnonoXeHve TanbiX U Mep3/blX 30H, & TakXke MOocnef0BaTe/lbHOCTb 3aMOpPaXKUBAHUA U
oTTamBaHus.

Mpn pacyeTe HanpsHKEHWI Ha KOHTaKTe rpyHTa C )Kene306eTOHHbIMM pacniacTaHHbIMU
KOHCTPYKUMAMM TUAPOTEXHUYECKNX COOPYXKEHWUIA (MMTamy BOA0G0EB U pUCOGEPM MIOTUH,
BO3BOAMMbIX HA HECKa/lbHbIX OCHOBaHWAX, MAATAMW [OKOB W T.M.) PEKOMeHAyeTcs
YUUTbIBATH:

44



CIn 23.13330.2011

MOHVYKEHNE YXXECTKOCTU KeNle306eTOHHbIX KOHCTPYKUMIA C y4eTOM 06pa3oBaHusi TPeLvH
OrpaHMYeHHOr0 PacKpbITUSA, PerfiaMeHTUPOBAHHOI0 HOPMaMU MPOEKTUPOBAHNSA GETOHHBIX U
Yene306eTOHHbIX KOHCTPYKLUMIA TMAPOTEXHUYECKMNX COOPYXKEHWNA;

B GETOHHbIX N XeNe306eTOHHbIX KOHCTPYKLUMAX, BO3BOAUMBIX Ha CKa/IbHbIX Y HECKa/IbHbIX
OCHOBaHWAX, NOCNe0BaTeIbHOCTb YKNaAKN GETOHA OTAENbHbIMI 6/10KaMi 6ETOHNPOBaHWS.

10.12 B uensx yMeHbLUEHMSI YCUINIA B KOHCTPYKLMAX UAN B 3/IEMEHTAX COOPY>KEHUS Mpu
MPOEKTUPOBAHUN  CneflyeT  pacCMaTpvBaTb  BO3MOXHOCTb  CO3[aHWA  OMTUMa/IbHOro
pacnpefeneHns KOHTaKTHbIX HanpshKeHUi, npegycMatpuBas YCTPOMCTBO BbICTYNOB Ha
MOJOLLUBE COOPYXXEHWI, YNIIOTHEHUS OTAENIbHbIX 30H OCHOBaHMS M COOTBETCTBYHOLLYHO
nocnefoBaTe/lbHOCTb BO3BELAEHNA U 3arpyXXeHNs COOPY>KEHUS.

10.13 TMpwn onpefeneHny HanpsKeHWA B OCHOBaHUSAX CrefyeT MPUMEHSATb YMCNEHHbIE
METOLbl MEXaHWKWN CJ/IOWHOW Cpefbl Y FeOMeXaHWKM C UCMO/b30BaHNEM BbIYNCNTENTbHOW
TEXHUKW. Mpun 3TOM JO/MKHbLI cobntogaTbes TpeboBaHna 11.4.

KOHTaKTHble Hanps>KeHWs, Kak npaBuio, CnefyeT BbIYUCAATL MO CneuuaibHbIM
nporpaMmam, peasiM3yrolnM aHaIMTUYeCKNe peLleHns 3afayy WM YUCNeHHble MeToAbl
pacueta (Mo HanpPsHXKEHNAM B OKPECTHOCTM KOHTaKTa).

10.14 MNpwn 1CcnNonb30BaHMM YUCNEHHBLIX METOAOB AOMYCKAaeTca CXematu3aums CUCTeMbl
«COOPYXXEeHVEe—0CHOBaHMe», MO03BONAIOWAA pellaTb MJ0CKMe 3afayn NPUMEHUTENbHO K
O4HOMY WM HECKONbKUM TM/IOCKMM CeyeHusiM. HeoaHOPOAHOCTb PacYeTHbIX CeYeHui
CnegyeT yuuTbIBaTb, MPeACTaBnAd WX COCTOALMMM U3 HEKOTOPOro 4mcna OAHOPOAHBIX
obnacteir. MNpyn HEO6XOAMMOCTM MPOCTPAHCTBEHHLIN XapakKTep pPaboTbl CUCTEMbI Chefyet
YUYUTbIBATb C MOMOLLBIO 3KCMEPUMEHTA/IbHBLIX WU BbIYUC/IUTE/bHBIX METOLOB MEeXaHUKW
CMN/IOLIHOW cpefbl.

PacyeTHyt0 06/1aCTb CeYeHUsi OCHOBaHWNA PEKOMEHLYETCA OrpaHuyMBaTh Mo BEPTUKAIN HA
rnybuHe cxxmmaemoro cnos H_, onpefensemoii cornacHo 11.6.2, a N0 ropusoHTan — Ha

pacCTOsIHAU He MeHee H_ OT COOpPYXXEeHUs.

11 PacueT ocHOBaHMin No gehopmMaumsim

11.1 PacyeT OCHOBaHWIA U FPYHTOBbLIX COOPY>KEHW (MAOTUH W Ap.) No AeopMaumsm
Heo6X0AMMO MPOU3BOAUTL C Le/Ibl0 060CHOBaHUA KOHCTPYKLMU CUCTEMbI «COOPYIXKEHME—
OCHOBaHMe» WM ee 3/1eMEHTOB, MepeMelLLeHns KOTopbIX (0cagKku, TrOpPU3OHTa/IbHbIE
nepeMeLleHns, KpeHbl W TMp.) He [O0/MKHbl MPEeBOCXOAUTb  HOPMUPYEMble 3HAYeHus,
rapaHTuMpyowme no 3ToMy (HaKTopy HOpPMa/ibHble YCIOBUA WX 3KCniyataumm u
obecreymBatoLme TEXHUYECKYIO HAAEXHOCTb W A0NrOBEYHOCTb. [1pyM 3TOM MPOYHOCTHL W
TPELMHOCTONKOCTb KOHCTPYKLMU LO/DKHBI 6bITb NOATBEPXKAEHLI PACUETOM, YUUTHIBAIOLLMM
YCUINA, KOTOPble BO3HUKAKOT MNPy B3aMMOAENCTBUN COOPY>KEHNS C OCHOBaHMEM.

PacyeT no fedopmMauusmM JO/MKeH MPOU3BOAUTLCSA HA OCHOBHbIE COYETAHWS Harpysok, a
npy COOTBETCTBYIOLLEM OOOCHOBaHWM — W Ha 0COOble COYETaHUsi Harpysok, C Y4eToMm
XapakTepa WX [JeWCTBMA B MpoLecce CTPOMTENbCTBA W 3KCMyaTauuMu COOPYXXeHUs
(nocnefoBaTeNlbHOCTU U CKOPOCTU  BO3BEAEHUS COOPYXXEHUd, rpauka HamosIHeHus
BOAOXPaHUNLLA U T.4.).

11.2 PacyeTbl OCHOBaHMI NO AeopMaumsM NPOU3BOAAT MO MNpefeSibHbIM COCTOSHUAM
nepsoin nnn Btopol rpynn (4.5.1 n 4.5.2). OHM A0MKHbI BK/OYaTb PacYeTHbI MPOrHo3
aedopmalMii - OCHOBaHWS U COOPYXXEHMS MpPW  COBMECTHOM WX paboTe M  MPOBEPKY
BbIMONHEHNA YycioBuA (1), B KOTOPOM AO/MKHO npuHumatecd F, =S u R, =S, . 3gecb S —

COBMeCTHas  AedopMaliMsi  OCHOBaHWS U COOPYXXeHWsi  (OCafKu, TFOPU30HTasbHbIE
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nepemMeLLieHns, KpeHbl U Ap.), S, — npefenbHOe 3HayeHWe COBMECTHON JAeopmauuu

OCHOBaHWA 1 COOPYXeEHWUA, ycTaHaBMBaemMble no 11.5-11.11.
KosthpuumeHTtsl vy, M vy, NPUHMMAKOTCA B COOTBETCTBUM C YyKasaHuamu 4.5;

KO3DPULMEHT v, BO BCEX CNYyYasiX MPUHNMAETCS PaBHbIM eAUHNLLE.

[MpOrHo3Hble 3Ha4YeHMs aehopMaLnii S PeEKOMEHAYETCA MCMOMb30BaTh TaKXe A/ aHanmn3a
MOBEAEHNSI CUCTEM «COOPY)>KEHME—OCHOBaHMe» MNPU OLEHKaX WX HaAeXXHOCTU B Nepuop
aKcnnyaTauuu.

11.3 MpefensHble 3Ha4eHNs COBMECTHOW AethopMauyy OCHOBaHMA U COOPYXeHMsa R, =S,

YCTaHaBNMBAKOT ~ TEXHUYECKMMMW  YC/IOBUSMW  NPOEKTMPOBaHWUS  KOHKPETHbIX  TUMOB
TMAPOTEXHNYECKNX COOPYXKEHUI NCXOLS N3 HE0OXOAMMOCTM COBMOAEHUS:

TEXHONOrMYeCKMX TpeboBaHUN K [edopMauusM COOPYXKEHWS, BKIOYas TPebOoBaHWA K
HOPMa/IbHOM 3KcnyaTaummn 060py0BaHms;

TpeboBaHWIn K MPOYHOCTH, YCTOMUMBOCTM U TPELYMHOCTOMKOCTM KOHCTPYKLMIA, BKIOYas
06LLYH YCTONYMBOCTb COOPYIXKEHUS.

Mpn HasHaueHUn R, =S, HeOOXOAMMO Y4WUTLIBATL [OMYCKAaEMyH Pa3HOCTb 0CafOK

MEXAY CEKUMAMM M YacTAMU COOPYXKEHUI, He MPUBOASALLYI0 K HapyLUeHWH0 HOPMaslbHOM

paboTbl MEXCEKUMOHHbIX LUBOB, BO3MOXHOCTb MepenvBa BOAbl Yepe3 rpebeHb MOTWHBI,

HapyLLeHWs HOPMaIbHOM 3KCMJlyaTaumm CBA3aHHbIX C COOPY)XXKEHWEM KOMMYHUKaLWA 1 T.1.
11.4 3HayeHuns coBMeCTHOW fJetopmauun F,=S cnesyetr onpegensit, WCMONb3ys

pacyeTHble METOLbl MeXaHWUKMN CJ/IOLHOW Cpefbl, UCXOAA U3 YCN0BUIA COBMECTHOM paboThbl
COOPYXXEHMSi M OCHOBaHUA. lMpy 3TOM [AO/MKHbI ObITb B [JOCTATOYHON CTEMEHU Y4TeHbI
peasibHble 0CO6EHHOCTU PaboTbl CUCTEMbI «COOPY>KEHWE—OCHOBaHME»: MPOCTPAHCTBEHHbIN
XapakTep AeOpMUPOBaHUSA, HESIMHENHAA CBS3b MEXAY HanpshKeHUAMU 1 gedopmaumsmMu,
nocnefoBaTe/lbHOCTb  BO3BEAEHUS COOPYXXEHWA U MPUIOXKEHUA Harpys3oK, MNpoLecchl
KOHcOoNMaaLmm n Non3yyecTu.

Mpn aToM onpefeneHve aeopMaunii COOPYXKEHNUS U OCHOBaHWSA B 3aBUCMMOCTU OT KX
K/acca 1 atana npoeKTUpoBaHus CnefyeT NPon3BOAUTbL KaK YNPOLLEHHbIMU (MHXEHEPHbIMI)
MeTofJaMu pacyeTa, pernameHTMpoBaHHbiMM B 11.5-11.14, TaKk W BbIYUCANTENIbHbIMU
MeToZamu, 6asvpyroMmnca Ha 6onee feTasibHOW CXemaTu3auun CUCTEMbI «COOPYXeHue—
OCHOBaHMe» N Ha MCMOoNb30BaHUM 60iee COBEPLUEHHBLIX MaTeMaTUYeCKUX MOofLenel rpyHTa
(HENUHENHbIX, YNPYronnacTUY4ecKnx, B TOM YMC/e YYUTLIBAKOLMX MHOIO(asHOCTb,
Peosiornyeckme CBOMCTBA FPYHTOB U T.4.).

3HaueHns fedopmaunii COOPYXXeHUI U MX OCHOBaHUIA B NepPUO 3KCnyataumm cnegyet
onpefenatb C y4eTOM pa3BUTMA NPOLLECCOB KOHCO/MMAALMW W MON3YYeCTU TPYHTOB, a B
KPMONNTO30HE — TaKXe MPOLECCOB MPOMEP3aHMA W OTTamBaHUA TpPyHTOB. [lpu 3TOM
Haf/1IeXWUT UCNONb30BaTh YKa3aHHbIe Bbllle BblYUCNNTENbHbIE METOAbI. Ha npeaBapuTebHbIX
cTagusax MpoeKTUpoBaHWA W ana  coopyxenu Il v IV KnaccoB onpefeneHve
HecTabuIM3NPOBaHHbIX 3HaYeHW dedopMalun [ONYCKaeTCH NPOW3BOAWUTL YMNPOLLEHHbLIMU
(MHXXEHepHbIMM)  MeTofaMu, HarpuvMep Ha OCHOBE PEeLIeHWn OAHOMEPHbIX  3ajad
KOHCOMNAALUN 1 NON3YYECTU.

B Tex cny4yaax Korga Ans  onpegeneHvs  gedopmMaunii  06s3aTeNibHbIM - SBASETCA
MCMO/b30BaHME HECKOMbKMX YKasaHHbIX metofgos (11.6.1 un 11.7.1), ycnosue (1) [OMKHO
BbIMOJHATLCA 419 BCEX 3TUX C/Ty4aes.

11.5 PacuyeTHas cxemMa CUCTEMbl «COOPYXXeHMe—OCHOBaHMe» [O/MHKHa paspabaTbiBaTbCA C
YUYeTOM (paKTOPOB, OMPefenstoWwmxX HanpsXeHHOe COCTOfHUe 1 fedopMaun OCHOBaHWSA Y
COOPYXXeHUS (KOHCTPYKTUBHBIX OCOGEHHOCTEA COOPYXKEHUS, TEXHOMOMUN €ro BO3BeLeHWS,
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XapakTepa C/IOXEHWS W CBOWCTB TPYHTOB OCHOBaHWSA, BO3MOXHOCTU WX W3MEHEHUs B
rnpoLiecce CTPOUTENLCTBA U IKCMNJTyaTalyn COOPYXKEHWS, XapaKTepa BHELLUHUX BO3L4EACTBUI U
T.M.).

PacyeTHble MOAENN CUCTEMbI «COOPYXKEHNEe—OCHOBaHME» LO/IKHbl YYUTbIBATbL BU3YyalbHOE
HapyLUeHMe KOHTaKTa MeXay HUMMU.

PacueTbl aeopMaunii CUCTEMbI «COOPY>KEHNE—OCHOBaHME» B HEOOXOAMMbIX Clyyasx
cnegyeT Npov3BOAUTL A8 YCNOBWUIA MPOCTPAHCTBEHHON 3adayn. [Nns COOPYXEHWIA, AnMHa
KOTOpPbIX MpeBbILLaeT WNPUHY Gosiee YeM B TPU pasa, pacyeTbl LOMYCKaeTCA MPOM3BOAUTb
[/19 yCoBWIA MNNIOCKOW fAethopmauun. B crnydae Korga LUMpUHA COOPY)XXEHUS MpeBblLlaeT
TOMWMHY CKUMMaemMon Tonwm H,., onpefeneHHyt0 Mo ykasaHuam 11.6.2 HacTosLlero

pasgena, B fBa M 6onee pasa, [OMYCKaeTCs pacyeT 0CafoK MPOM3BOAWUTL [ANS YC/I0BUS
O[JHOMEPHOI (KOMMNPECCMOHHOI) 3aaun.

11.6 OnpefeneHve ocafoK COOPYXXEHWI

11.6.1 OnpefeneHve CcyMMapHbIX 0CafloK S B 3aBMCMMOCTM OT K/acca W 3Tana
MPOEKTUPOBAHNA COOPYXXEHWIA, PACMONIOKEHHbIX HA HECKa/lbHbIX OCHOBaHMSX, Cnegyet
NMPON3BOAMTbL METOAOM MOCMOAHOrO CYMMWPOBAHWS W BbIYUCAUTENbHBIMWA METOAaMU B
cooTBeTCcTBUM C 11.4.

Ha npeaBapuTenbHbIX CTaamsX NPoeKTupoBaHns (ans coopyxeHuin Il n IV knaccoB — Ha
BCEX CTagusX MPOEKTUPOBaHWUA) N8 ONpPeAeneHns 3Ha4YeHW S AOMNYCKaeTcsa OrpaHUyYnTbLCA
METOZOM MOC/0AHOr0 CYMMMPOBaHUA B Npejenax cxmmaemoro cnosi He no gopmyne

n - . h n .-h
S:z : (Gz,p,l EG-z,y,l) i +§Bi GZE,y,I- i , (29)

i=1 p.i S,i

rAe o, ,; — AONONHUTENbHOE BEPTUKA/IbHOE HanpsXKeHe B cepeayuHe i-ro cnos Ha rnybuHe zi

OCHOBaHUs OT HarpysoK 1 NPUrpy3oK (COCeAHNE COOPYXKEHMS, 06PATHbIE 3aChIMNKM
MNp.) NO BePTVKAIN, MPOXOAsLLE uepe3 LEHTP MOAOLLBbI COOPYXKEHUS,
onpeaensiemMoe B COOTBETCTBUM C NPUoXKeHneM K;

G, — HanpsHKeHWe B CEpeanHe i-ro cnosi Ha I'ﬂy6l/IHe Z OT 6bITOBOrO [aB/leHNA Ha

OTMETKE MOAOLLBbI COOPYXKEHUS;

Y — YiieNbHbIil BEC FPYHTa, PaCroNOXEHHOTO BbILLE MO/OLLBbI COOPYXXEHNS;

hi — TonLWmMHa i-ro cnos rpyHTa, NprHMMaemas He 6onee 0,2b (3aecb b — WwWnprHa
MOLOLLBbI COOPYXXeHUS);

Ep,i — MOAYNb fethopmauun i-ro cnos rpyHTa, onpeaensieMblii no nepeuyHOA BETBM
KOMMPECCMOHHOM KPYBOIA B COOTBETCTBUM C NPUIOXKEHNEM B;
Esi— Mogynb fedopmMaumm i-ro ciost rpyHTa, onpesensemblii aHa10rMyHo o BTOPUYHON

BETBM KOMMPECCMOHHON KPMBOIA;

N — YMC/O C/I0EB, HA KOTOPOE pa3buTa CXmMMaeMas To/Lwa OCHOBaHMS He;

Bi — KOa(hthMLMEHT, onpesensieMblii Mo NPUIOXKEHNIO B.

Mpy cpegHeM AaBneHWM NOA  MOAOLIBOM  COOpYXeHusi P, 60/blue  pacyeTHOro
COMPOTWBNEHUSA TPYHTa OCHOBaHWS R, onpeeneHHoro no [5], ocagky cnegyet onpeaenstsb
YMCNIEHHbIMW METOAaMM, YYMTbIBAIOLWMMMK YIPYroniacTUYeCKNin XapakTep AedopMMpoBaHms
FPYHTOB, MPOCTPAHCTBEHHOE HaMpsHXKeHHOe COCTOsHWE, MOCNef0BaTe/IbHOCTb BO3BeLEHUA
COOpYXXeHus.  [ns  NpuOAMKeHHbIX pacyeToB OCafKy [OMYCKaeTcs onpefensTb B
COOTBETCTBMU C YKa3aHUAMUN MPUNoXKeHus J1.
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11.6.2 PacyeTHas rnybuHa CKMMaemoro cnosi OCHoBaHus He MpyHMMaeTCA 13 yCioBus
c,,=0506,,, (30)

e Ozp — BEPTUKANIbHbIE HAMpPsHKEHWS OT BHELUHel Harpy3kM Ha HWKHERn rpaHuue
CKUMaEMOM TOJILLUM FPyHTa (CYMMapHble HaNPsXXeHWUsA OT COOPYXKEHUSA, COCELHNX
3[@HNI 1 COOPY>KEHWIA, OT BOKOBbLIX NPUIPY30K 1 T.4., BO3HMKAKOLLME NOC/e HaYana
BO3BEEHNS COOPYXKEHWN);

02,9 — MaKCUMaJIbHble BEPTUKa/IbHbIe HANPSAXKEHNA B TPYHTE 40 CTPOUTE/ILCTBA COOPYXKEHMS.
Mpy pacnonoXeHN yKaszaHHOW HWKHeW rpaHuupbl cnos B rpyHTe ¢ E <5 MIMa uam npu

3a/eraHuM TakKoro rpyHTa HEenoCpeACTBEHHO HWXKE 3TOM rpaHuUbl OH BKIKOYaeTCs B

CKUMaeMylo ToNWwy. HWKHIOW rpaHuLy CXUMaemoro cfos B 3TOM [pyHTe cnepyer

onpegensTb ncxoga ns ycnosus o, , =0,26, .

Mpw 3aneraHnn rpyHToB ¢ Mogynem aeopmauuy E >200 MMMa B npegenax H. rny6viHa

CXXMMaEMOM TOMLWM OrpaHNUMBAETCS KPOBMEW 3TOr0 rpyHTa.

3HayeHMs HanpsHKeHWM [O/MKHbI OMpefensTbCad € YY4eTOM (DUIbTPALMOHHBLIX CUM U
B3BELUMBAIOLLEr0 AeNCTBUSA BOAbI HUXKE YPOBHS IPYHTOBbIX BOA.

11.6.3 Hectabuim3mpoBaHHas ocajka St K MOMEHTY BpeMeHW t onpesenseTcs no gopmyne

St = S(Ulél,crp +U260rp) , (31)
Oy +90¢y
rge Ui, Uz — COOTBETCTBEHHO CTEMEHb NEPBUYHOW U BTOPUYHON KOHCONUAALUN TPYHTA;

Ocrp, O1,crp— MapameTpbl MOM3YYECTN TFPYHTA, KOTOPble, KakK MNpasu/io, LOKHbI
onpesfensTbCs Mo pesysibTataM KOMMNPECCUOHHBIX UCTbITaHWA FPyHTa No
APEHVPOBAHHON CXEME;

S — KOHeYHas ocafika, onpegensemas B COOTBeTCTBAM C 11.6.1.

CTeneHb nNepBUYHOW KOHcoNMpaumm Ui onpegenseTcd MO peLieHusM OAHOMEPHOW,
MIOCKOW WM NPOCTPAHCTBEHHOM 3adad KoHconmgauun. Ana coopyxenuin Il n IV knaccos
U1 fonycKaeTcs onpegenstb cornacHo npunoxeHuto M. B cnydasx Korja noposoe fas/eHue
MOXHO He YuuTbiBaTb, cneayer npuHumatb U;=1. HeobxogumocTb y4yeTa MNOPOBOroO
[laB/IeHMA onpeaensaeTca cornacHo 7.15.

11.6.4 CTeneHb BTOPUYHOW KOHcoNMaaummn U, onpegensietcs no peLueHnsM Of4HOMEPHOM,
MIOCKON WAN MNPOCTPAHCTBEHHOM 3afady C Y4YeTOM CBOWCTB MON3Y4ecTu rpyHTa. [Ans
coopy>keHuia 111 n 1V knaccos gonyckaetcs onpeaenste U2 no gopmyne

U,=1-e %", (32)

Lerp

11.7 PacueT KpeHa COOPY>KEHUI Ha HECKa/IbHbIX OCHOBaHUAX

11.7.1 OnpefeneHve CyMMapHbIX KPeHOB | B 3aBMCMMOCTM OT Kfacca M 3Tana
MPOEKTUPOBAHNA COOPYXXEHWIA, PACMONIOKEHHbIX HAa HECKa/lbHbIX OCHOBaHWSX, [O/HKHO
NMPOM3BOANTLCA Kak YMpOLleHHbIMKM MeTogammn pacdeta (cm. 11.10 m 11.11), TaKk u
BbIUACNUTE/IbHBIMA  MeTO4aMW. Ha npeaBapuTe/ibHbIX CTafusaxX MpoeKTupoBaHusa (4ns
coopy>XeHuin 1ll n IV KnaccoB — Ha BCeX CTagusax MPOEKTUPOBaHWA) ANS OnpefeneHus
3HaYyeHW i (MpM [OCTATOYHO OAHOPOAHBLIX WM TOPU3OHTaILHO-CMIONCTBIX OCHOBAHUAX)
[IOMNYCKaeTCA OrpaHMunTLCA  UCMO/Ib30BaHMEM  YMPOLLEHHbLIX MeToAoB pacyeta. [lpu
CYLLECTBEHHO HEOJHOPOAHbLIX OCHOBaHUAX OMpefeneHne CYMMApPHOIO KpeHa [AO0/HKHO
BbIMOMHATLCA TOMbKO BbIYUC/INTENIbHLIMA METOAAMW, C YYETOM BNAHUA MPUTPY30K U
cocefHUX PyHLaMEHTOB.
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11.7.2 KpeH COOPY>XEHWiA C MPAMOYro/ibHOM MOLOLUBOM, Bbl3BaHHbIA BHELEHTPEHHbLIM
MPUNOXKEHNEM BEPTUKAIbHOW Harpysku B Mpedenax LUMPUHBLI COOPY)XXeHUs, B Clyyae
OJHOPOLHOr0 M rOPU3OHTA/IbHO-C/IOUCTOTO OCHOBaHUA 6e3 y4yeTa (UbTPaLUOHHBIX CUN
[OMyCKaeTcs onpeaensTh:

a) B HanpaB/ieHMWN 60/bLLUEN CTOPOHbI MOAOLLBbLI COOPYXXEHMUS N0 hopmyne

. M, 1-v, >
I =tgwi= kll—glE—m, (33)
6) B HanpaB/IeHNM MEHbLLIEA CTOPOHbI MOAOLLBbLI COOPY>KEHUSA MO PopmMyrne
. M, 1-v °
ib = tgop=k, —2=——m 34
b = tgwn =K, 0 E (34)

m
rAe wi, Wp — YrNbl KPeHa COOPYXXeHNs;
k1, k2 — 6e3pasMepHble KOaPQULMeHTbI, onpegensemble No pUCcyHKy 1;
Mi, Mb — MOMEHTbI, AeACTBYHOLLME B BEPTUKA/IbHOW NNOCKOCTM, NapaiieNlbHOM
COOTBETCTBEHHO 60/IbLUEN U MEHbLLE CTOPOHaM MPAMOYTo/ibHON MNOAOLLBSI;
I, b — COOTBETCTBEHHO A/IMHA U LUMPWHA MOLOLUBbLI COOPY>KEHUS;
Vm, Em — KO3(h(hMLMEHT nonepeyHon gedopmanmm n Mogy/b Aehopmammn rpyHTa,
orpefensieMble B COOTBETCTBUW C MPUIOXKeHNeM W.
K.

K i
16
28
12 3
8 1,2
/ S

I i 5 7 9 | i 3 7 4

PucyHok 1 — I"'pathmkn gnsa onpepeneHns KoagpgpuumeHToB K n Ko

11.7.3 OnpepgeneHne KpeHa COOPYXKEHUA OT MNPUIPY3KM OCHOBaHMA BHEe MOAOLUBLI
COOPYXXEHUA CnefyeT NPou3BOAUTL MO (hopMy/ie
SB _SA

b
rae Sa, Sg — 0CafjKn Kpaes MnofoLBbl COOPY)XXeHU A n B (pUCYHOK 2), onpegensiemble rno

yKasaHusam npunoxeHunsa K npu xia =c + b n xig =C;
b — paamep NoAOLLBLI COOPYXXEHWS, BAO/Ib KOTOPOI MPOUCXOANT KPEH;
2C — LWWMpUHa NONOChI NPUTPY3KK.

Mpurpy3ky Aonyckaetcs annpoKCUMMPOBaTb  MPAMOYFO/IbHOW,  TPEYrosibHOW U
TpaneuenaasbHOR 3MPoii B 3aBUCUMOCTM OT (DOPMbI 3aCbINaeMoro KOT/10BaHa.

11.8 PacyeT ropnsoHTa/IbHbIX MePeMEeLLEHNIn COOPYXXEHMIN HA HECKa/IbHbIX OCHOBaHMSX U
3/IEMEHTOB  COOPY>KEHWS, BOCMPUHMMAIOLWMX TOPU3OHTA/IbBHYKO Harpysky (Hampumep,
MoANOpHble  CTeHbl, 3faHuMa [OC, aHKepHble YCTPOWCTBA), ChefyeT MNPOM3BOAMTb

I =tgw,= , (35)
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BbIUMNC/IUTENbHLIMM  METOAAaMK,  YUYUTbIBAKOLMMKN  pa3BUTUE 06/1acTeil  MIacTUYeCKMX
aeopmaumii, B COOTBETCTBUN C yKaszaHUsMM 11.4.

Ona coopyxeHuin Ill n IV KNaccoB rOPU3OHTa/IbHbIE MEPEMELLEHNS [0MYCKaeTCs
OMpefenaTb YNPOLLEHHbIMA MeTOAaMU M0 YKasaHUAM npuioXxenus H (419 KOHeYHbIX
rOPU30HTa/IbHBIX MepeMeLLeHui).

i N s B e P Ve

PucyHOK 2 — Cxema K onpegesieHno KpeHa COOPYXXeHUs 0T NPUIPY3Ku

11.9 [ns aHKepHbIX YCTPOMCTB W [APYruX 3/1EMEHTOB COOPYXXEHWS, OT MepemeLleHms
KOTOPbIX 3aBUCAT €r0 NPOYHOCTb U YCTOWUYMBOCTb, pacyeTbl FOPU30HTASIbHBIX NepeMeLLeHIiA
BbINO/HAKOTCA MPU XapaKTEPUCTUKAX TPYHTA U Harpyskax, COOTBETCTBYHOLLMX MpeaesibHbIM
COCTOSHUAM NEPBOW rpynribl.

11.10 HectabunmampoBaHHbIE FOPU30HTA/IbHbIE NMEPEMELLLEHNS COOPYXXEHUIA Ut K MOMEHTY
BPEMeHWU t criefyeT onpeaenatb no gopmyne

(dl,crp +U2dcrp )U

u, = , 36
! dy o + g (36)

1,crp

rae dcrp, 01,crp, U2 — TO Xe, UTO 1 B thopmyne (31) ;
U — KOHeyHoe (CTabunu3MpoBaHHOE) MepeMeLLeHne COOpPYXeHus,
onpegensemMoe no nNpunoXxKeHuto H.

11.11 TMpepfenbHble TOPU30HTANIbHbIE NEPEMELLEHNS COOPYXXEHUS Uy HE AO0/MKHbI ObITb
6onee 0,75Uiim, A€ Uiim — FOPU3OHTA/ILHOE MEPEMELLEHMNE COOPYXXEHUS, COOTBETCTBYHOLLEE
AOCTUDKEHUIO MpefenibHOr0 PaBHOBECUS CUCTEMbI «COOPY)XKEHME—OCHOBaHME» MO MIOCKOMY
CABUTY 1 onpeaensemoe no opmyse

1-n;
A 2
Uiim = Wim,pi A_ , (37)

pl

rAe Uiimpl — NPeAeNbHOE NepemMeLleHne WTamna;
Api — nnowagb Wwtamna;
A — nyowazb dyHLaMeHTa COOPYXKEHNS;
ni — napameTp, onpesenseMblii B COOTBETCTBUM C NPUNOXKEHNEM B.

50



CIn 23.13330.2011

12 KoHTponb KavecTBa NOAr0TOBKN 0CHOBaHU 'TC
OCHOBHbI€ MOJI0XKEHUS

12.1 Bo3BedeHWe TnAPOTEXHUYECKONO COOPYXXEeHUA paspeluaeTcd TOMbKO Mnocre
MOArOTOBKM OCHOBaHMSI (M 6GeperoBbiX MPUMbIKAHWIA), BbIMNO/IHEHHON B COOTBETCTBUM C
MPOEKTOM, U NPUHSATUA €ro KOMUCCUEN MO aKTYy.

12.2 KOHTpONb KayecTBa MOArOTOBKM OCHOBaHWIA (KOHTPO/b) B NPOLIECCE CTPOMTENbCTBA
NMPOBOAUTCA B paMKaxX CTPOUTEIbHOrO KOHTPO/SA, OCYLLECTB/ISEMOroO C Lenbio CO6/I0AeHUs
COOTBETCTBMSI TEXHOMOTUW W Ka4yeCcTBa BbINOMNHAEMbIX pPaboT TpebOoBaHWAM MNPOEKTa
npon3BoACTBa PaboT.

12.3 KOHTpOMb MNpOM3BOACTBA W MpMEMKa FOTOBbIX PaboT MpPOBOAATCS COBMECTHO
NpeLCcTaBUTENAMM 3aKa3umKa, MPOeKTHON U CTPOUTENIbHON OpraHn3aLui.

12.4 TIpoeKTHas opraHM3auus no AOroBopy C 3akKa3uyMKOM CO3[aeT rpynny aBTOPCKOro
Haa3opa U opraHu3yeT ee paboTy. ABTOPCKWUIA Haa3op AO/MKEH TpeboBaTb 06ecrneyeHms
COOTBETCTBMS BbINO/HEHHbIX Ha 06beKTe PaboT paboyeil AOKyMeHTauuu. Bce oTCTynneHus
OT MPOEKTHbIX PeLeHNn U YyKa3aHUsi 06 WX YCTpaHeHUM (UKCUPYIOTCA B KypHase
aBTOPCKOro Haasopa.

12.5 CTtpouTenibHas opraHusaums co3gaeT CnyK0y reoTeXHUYeCKOro KOHTPOsS, B 3aja4n
KOTOPOI BXOAAT, B YaCTHOCTM, HabMOAEHMS 38 TEXHONOMMYECKMM NPOLLECCOM, onpoboBaHue
MOArOTOB/IEHHOrO OCHOBAHWA W OMpeAeneHne XapakTepucTuK rpyHToB. Bece HabntogeHNs u
pe3ynbTaTbl 0NPO60BaHNS 3aHOCATCA B COOTBETCTBYHOLLME XKYPHa/bl FEOTEXKOHTPONS.

12.6 KOHTponb OOPMSETCA KaK KOHTPO/Ib CKPbITbIX paboT M No ero wutoram
COCTaBNAETCA AOKYMEHT (akT) 06 MX npremke v NpPUrogHoOCTU 06Cnef0BaHHOr0 OCHOBaHWS
WM €ro yyacTka K BbIMOSIHEHMIO MOCneayrowmx pabot. HeobxoanMbIMU NPUIOXKEHNSAMU K
aKTy MPUEMKM SBAAKOTCS  MHXXEHEPHO-Teonornyeckas [AOKYMEHTaUMW OCHOBaHWUA U
MCNONHUTENbHAA CXeMa, Ha KOTOPOM YKa3aHbl (haKTU4YeCKMe OTMETKM MOBEPXHOCTU WU
rpaHuLLbl OCHOBaHMSA (NN €ro y4yacTka) B naHe.

KOHTpO/Ib KauecTBa NoAroToBKU OCHOBaHWIA,
CNIOXXEHHbIX HECKA/TbHbIMU FPYHTaMU

12.7 KOHTpPO/b KauyecTBa OCHOBaHWM, CMIOXEHHbIX HECKa/IbHbIMW TFPYHTaMW, [O/KEH
BK/1HOYaTb:

Habno4eHNe 3a COBMOAEHNEM NPUHSATON B MPOEKTE TEXHONOMMM NOArOTOBKM OCHOBAHWS;

oT60p NP6 1 onpeseneHne XapakTePUCTUK FPYHTOB;

MPOBEPKY COOTBETCTBUSI MOKasaTenen (U3NKO-MEXaHUYECKUX XapaKTEPUCTUK TPYHTOB
OCHOBaHWA UX NPOEKTHLIM 3HAYEHUSAM.

12.8 KOHTpO/b KayecTBa rpyHTa OCHOBaHWUS 1 NPOBEPKY €ro COOTBETCTBUS TPe6OBaHMAM
NPOeKTa HaANEXNT OCYLLECTBAATb FE0TEXHUYECKON CNyXX6e CTPOUTeNbCTBA.

12.9 YacTtota (KonmyectBo npo6 Ha 100 M? OCHOBaHWs) U rNy6UHA OMpPO6OBaHA
Ha3HayaeTCs MPOEKTHOW opraHm3aumein. [ns Bcex O0TOOpaHHbIX NPO6 CBSA3HLIX FPYHTOB
006513aTeNIbHbIMK ABNSKOTCA ONpefenieHnst NAOTHOCTW, BNaXHOCTU U rPaHY/OMETPUYECKOr0o
COCTaBa, a A1 HECBA3HbIX TPYHTOB — [AOMOSIHUTENbHO K YKa3aHHbIM XapaKTepucTUKam
HeobXoAnUMOo onpefensTb CTeMeHb NAOTHOCTWU. Ans Bcex Npo6 (Mnbo Ans orpaHUYeHHOro
KonnyectBa nNpo6) MOXeT ObITb Ha3HAYeHO oOrpefesieHne u  ApYrux (U3NYeCKux wu
MEXaHNYEeCKNX XapaKTEPUCTUK.

Ans  Kaxgol  TOYKM  Onpob6oBaHMS  AO/MKHA  BbIMOMHATLCS  NJAHOBO-BbICOTHAA
reofesnyeckas npmBs3Ka.
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12.10 Bce HabntofeHua 1 pe3ynbTaTbl N1abopaToOpHbIX OMpefenieHni, NnonyyvyeHHbIe npu
reoTeXHMYECKOM KOHTPO/E, [AO/MKHbI CAYXKUTb A/19 OLEHKW COOTBETCTBUA KayecTsa
OCHOBaHMsA TpeboBaHMsAM NpoekTa. Heo6XoanMbIM YCI0BUEM MPUEMKN OCHOBaHUS ABNSETCA
COOTBETCTBMWE BENMYMH ONPEeAefAemMblX XapaKTePUCTUK KOHTPOSIbHLIM 3HAYEHUAM.

12.11 OueHKa KayecTBa MOArOTOBKM OCHOBAHWA MPOU3BOAUTCA MYTEM CpaBHEHUA
(haKTUYECKMX OTMETOK ero MoBepXHOCTW W MoKasaTefieid CBOWCTB FPYHTOB C MPOEKTHbIMU
3HaYeHNAMN.

12.12 TlpuemkKa OCHOBaHMS HaMbIBHOMO COOPYXeHMs (MM ero y4vacTka) A0o/DKHa
YCTaHOBUTb CTENEeHb COOTBETCTBUA KayeCcTBa OCHOBaHMS TPebOBaHNAM NPOEKTa:

MO BbIMOSIHEHNIO BCKPbILWHbLIX PaboT UM COOTBETCTBMIO  (DAKTUYECKUX OTMETOK,
onpefensieMbIX reoe3vyecKoin CbeMKOW, NPOEKTHBIM;

Mo (PM3NKO-MeXaHWYECKUM XapakTepuCcTMKaMm npob rpyHta, 0TO6paHHOro 13 OCHOBaHMSA
(BKMKOUas FPYHT, YNIOXEHHbIV B MecTe nepedopa 1 3aMeHSOLWMNIA HEKAYECTBEHHBIN TPYHT).

OT160p Npob NPoM3BOAMNTCA MO KOHTPOJIbHLIM MOMEPEYHMKAM U CTBOPaM, MPUHATLIM 4/15
KOHTPO/IA HAMbITOFO TPYHTa, @ TaKXKe B XapaKTepHbIX MEeCTaxX Mexay rornepevyHukKamu npu
Ha/IMunK, Hanpumep, cnabdbixX rPyHTOB.

12.13 lMpn npon3BoACcTBe PaboT B 3UMHUIA Nepuoj HeobXoaumo BecTu HabnwogeHus (c
(hnkcauven B XypHane HabNOLEHWIA) 3a COCTOSHMEM M TeMMnepaTypoli rpyHTa OCHOBaHUS,
TeMnepaTypoil BO3AyXa, CKOPOCTbIO BeTpa, aTMOC(EPHbIMM OCafKaMW W TOLMHOWA
MPOMOPOXKEHHOI 0 C/I0A TPYHTA.

12.14 Tlpn KOHTpo/Me KayectBa OCHOBaHWMi [TC, pacnonoXeHHbIX B CEBEPHOM
CTPOUTENbHO-KNMMATUYECKOI 30HE, CriefyeT obpalyatb BHUMaHME Ha XapakTep U BeIMUNHY
NbANCTOCTN N 3aTOP(OBAHHOCTM 151 HECBA3HbIX FPYHTOB, a A4J19 CBA3HbIX FPYHTOB, KPOME
TOro, W Ha BENIMYNHY 3aCOIEHHOCTHN.

KOHTpO/1b KauecTBa NoAroTOBKN OCHOBaHWIA,
CNIOXXEHHbIX CKa/TbHbIMW FPYHTaMM

12.15 Tlpn BCKPbLITUM KOT/NIOBaHA B CKa/lbHbIX MOPOAAX CfefyeT KOHTPO/MPOBaTb
COCTOSiHVE MOPOS, B TOM YuC/ie U Te0(hU3NYECKUMM METOAAMU, (DUKCUPYS HallMune B HUX
TPeLWWMH (C 3anonHUTeNemM 1 6e3 Hero), 30H Apo6eHns, cOPoCcoB M CABWIOB U T.1.

12.16 MpoTMBOMUIbTPALMOHHbIE MEPOMPUATUA Ha KOHTAKTE MEXAY CYr/IMHUCTLIM A4POM
WNN 3KPaHOM MOTUH W CKa/lbHbIM OCHOBaHMEM (pacymcTKa W 3afenka KPYMnHbIX TPeLyuH
OETOHOM,  MpUWMeEHEeHVe  M/OWAAHOA  LeMeHTauuMn,  HabpbI3r-6eToHa,  YCTPOWCTBO
CneunaibHbIX JfIOKa/IbHbIX Mperpag TPewmH u Ap.) AO/MKHbl  BbIMNOMHATLCA COMacHO
paboyemy MPOEeKTY CKa/IbHOro OCHOBAHWA C YYETOM [eTa/lbHOrO UHXEHEPHO-reo10rMyeckoro
060cHOBaHMA. OCHOBaHWE Mof, YKIaAKy NPOTMBOMUILTPALUOHHOIO YCTPOWCTBA MIOTUHBI
crnefyeT NpUHMMATh MO yyacTKam (Mo CETKe KBaapaTos).

12.17 KOHTponb KayecTBa MOArOTOBKM CKaJlbHbIX OCHOBaHU GETOHHBLIX COOPY>KEHWUM
[O/MKEH BK/KOYATb NPOBEPKY COCTOSAHNA NOBEPXHOCTM, OTCYTCTBUA B MOPOLE He3afenaHHbIX
TPELLMH, KaBepH W T.M., 3apUCOBKY TPELUMH B CKasle nepes 6eTOHMpPOBaHUEM.

12.18 IMpy KOHTPO/E KayecTBa CKalbHOrO OCHOBAHWSA COOPYXXEHWI, PaCnONOXEHHbIX B
CEBEPHOI CTPOUTE/IbHO-K/IMMATMYECKOW 30He, criefyeT obpawiaTb BHMMaHWE Ha CTeneHb
BbIBETPE/NIOCTU  CKasibl, LUMPUHY PaCcKpbITUA  TPEeWmMH W  CTeNeHb WX  3arosIHEHUA
MEeNKO3ePHUCTLIMW FPYHTaMW, fbA0M, NbJ0COAEPKALLUM MaTepUanoM (el B BUAE LiEMeHTa,
LLNINPOB).
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12.19 KOHTpOnb M OLEHKa KayecTBa MOArOTOBKW CKa/ibHbIX WM FPYHTOBbIX OCHOBaHWIA
AO/MKHbI BbIMOMHATLCA C Y4aCTVEM WHXXEHepa-reosiora, BXOAALWEro B rpynny aBTOPCKOro

Haza30pa.
KOHTPO/Ib CTPOMTENBHOIO BOAOMOHUKEHUS

12.20 CTpouTensHOEe BOAOMOHMXKEHME NPUMEHSETCS NPU NPOMU3BOACTBE 3eMAHbLIX PaboT
B npouecce BO3BEAEHUA TUAPOTEXHUYECKMX COOPYXXEHWUIA, YCTPOWCTBA MOL3EMHbIX
BbIpab0oTOK, KOMMYHVKaLWiA, a TaKKe Npu apyrnx pabotax B BOAOHACBILEHHbIX FPYHTax.

12.21 3apayeli CTPOUTENbHOrO BOAOMOHMKEHWSA ABASETCA CO3A4aHMe W MOAAepXaHue B
TeyeHVe CTPOUTE/IbHOrO Mepuofa [LenpecCUOHHON BOPOHKM B BOAOHOCHbLIX TpyHTax, rae
YCTpanBatOTCA KOT/I0BaHbl, & TakKXe CHATUe M36bITOYHOrO Hamopa B MOACTUMAIOLLMNX
BOZLOHOCHbIX IpYHTaXx, OTAeNeHHbIX OT NOAOLLUBbLI KOT/10BaHa BOAOYNOPOM.

12.22 Ha cTpouTenbHOe BOLOMOHMKEHWNE LO/MKEH ObITb COCTaBNEH MPOEKT MPOU3BOACTBA
paboT, B KOTOPbIA A0/MKHbI ObITb BK/IOYEHbI Ceayrolme marepuasbl, HeOOXoAuMble ANA
CNYXXObl KOHTPONIA:

CTPOMTENbHBIA FeHepasibHbIA  MAaH CUCTEMbl CTPOWUTE/IbHOTO BOAOMOHWXKEHUS, rAe
HaHeCceHbl KOHTYpbl OyAyLlero COOpPYXeHUs W Treosornyeckme paspesbl C YKasaHUEM
(hMNbTPaLMOHHbIX CBOWCTB FPYHTOB;

nporpamma BefeHUs TUAPOreosIorMYecknX W reofesnyeckmx HabMioLeHUin B nepuog
CTPOUTENbLCTBA.

12.23 B npoLiecce Npon3BoOACTBa paboT cnefyeT NPoOBepsTh:

CO6/10ieHNE NPOEKTHbLIX Pa3MEPOB CKBAXKMH;

rpaHy/fioMeTpUYeCKNiA  COCTaB  0OCBLINOK  (DMNLTPOB  BOAOMOHMXKAKOLWMX CKBXMH B
COOTBETCTBMU C MPUHATLIM B NPOEKTE NPOM3BOACTBA pPaboT;

YCTaHOBKY (DU/IbTPOBbIX KO/OHH;

rpaHy/I0MeTPUYECKMIA COCTaB M NPaBUIbHOCTb YKNaAKN (PUIbTPOB Ha OTKOCAX KOT/I0BAHOB
COrfIacHO MPOEKTY MNpOM3BOACTBA PabOT MO  BOAOMOHWKEHUIO B HEYCTONYMBBLIX
(cydhho3MOHHBIX) rpyHTax, a TakXKe Npu OTKPbITOM BOAOOT/IUBE;

COCTOSIHME OTKOCOB WM [AHA KOT/I0BaHa, YTO [O/DKHO MPOBOAUTLCA MYTEM E€XeLHEeBHOro
BU3ya/IbHOr0 OCMOTPa, & TaKXe C YYEeTOM aHann3a ruaporeosiormyeckmux U reofesmyecknx
HabNHOAEHNI;

COCTOSIHVE TEPPUTOPUN N COOPY>KEHUI, HAXOAALLMXCS B 30He AerpPecCOHHON BOPOHKMN.

3aMeyeHHble W3MeHEeHWA [O/DKHbl OTMeyaTbCH B )KypHasie Mpou3BoAcTeBa pabor.
O HapyweHusx cnefyeT coo0WaTb MPOEKTHON oOpraHmM3aumun, 3akasydvky W r1aBHOMY
WHXeHepy  CTPOUTENbHOro  nofpasfeneHvs  ANd  He3aMed/IMTeNbHOro  MpUHATUSA
COOTBETCTBYIOLLMX Mep MO UX YCTPaHEHWIO.

12.24 Cnyxba reoTexXHUYECKOro KOHTPONS [O/HKHa Yy4yacTBoBaTb B TMNPUEMKE B
3KCnNyaTauunio CTPOUTENIbHOI0 BOLOMOHMXEHNSA, a TakxXe Mpun ero IMKBuaLmm.

Cnyx6a reoTeXHWYECKOro KOHTPO/A [O/DKHA MPOBOAMUTL HabMOAeHMs 33 PacxXofoM
OTKauMBaeMOW BOAbl, CHVKEHMEM YPOBHe (HaropoB) NOA3EMHbIX BOJ Ha MpU/eraroLLen
TEeppUTOPUM, W3MEHEHMEM XMUMMUYECKOro COCTaBa, TeMMepaTypol OTKauvBaeMol BOfAbl,
KOMIMYeCTBOM BbIHOCUMbIX BOAOWN TBEPABIX YacTuL,

12.25 Cnyx6a reoTexXHMYeCKOro KOHTPO/A [AO/IKHa NPOBeEpPSATb YCTaHOBKY KOHTPO/bHO-
N3MepUTENbHOM annapaTtypbl, NpeaycMoTpeHHYo B npoekte KMA. B coctaB KA [0MKHbI
BXOAMUTb:

Nbe3oMeTpbl ANA ONPefeneHns CKOPOCTU MOHWXKEHWUA TPYHTOBLIX BOA W MONOXEHUA
[ENPEecCUOHHON KPMBOIA B NEPUOS aKCMyaTaLuu;
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penepbl U MapKy A4/1s ONpefeneHns BO3MOXHbIX AethopMaLMii TEpPUTOPUA U COOPYXKEHWIA,
HaXOAALLMXCS B 30HE BNNAHNA BOLOMOHXEHWS;

Apyroe wu3MeputenibHoe 060pyAoOBaHWe, HEO6XOoAMMOe [NA  3KCniyaTauuy  CUCTEM
BOZOMOHWKeHMSA (IOTKN A1 3aMepa Pacxo40B BOLbl, LAGN0OHbI 4/ ONPeAeneHns N3MeHeHWiA
KOHTYPOB OTKOCOB U T.M.).

KOHTpO/Ib KayecTBa paboT Mo YKPeneHno 0CHOBaHWA

12.26 Tpu npoBefeHUM creymaibHbIX BUAOB PaboT MO YKPENjaeHWH OCHOBaHMi
TMAPOTEXHNYECKNX COOPYXKEHWUI C MOMOLLBIO LeMeHTauuu, YCTPOMCTBa /bAOrPYHTOBbLIX
3aBEC U TPaHLUENHbIX CTEHOK Heob6X04MMO MPOBOAMTbL KOHTPO/Ib KayecTBa BbIMOSHEHHbIX
pabor.

12.27 B npouecce LeMeHTauuM HeobXo4UMO MOCTOSAHHO OCYLLECTBMIATb KOHTPO/Ib
KayecTBa 3akpensieHns rpyHrta. [py 3ToM cnefyeTt Onpefensdtb CTeneHb NPOMUTKU TpyHTa
pacTBOPOM, COCTOAHME ero B MNopax, a TakXKe OCTATOYHYH MOPUCTOCTb, OLHOPOAHOCTb
3aKpensieHna 1 Ko3MULMEHT (UNbTPaLMM YNPOYHEHHOTO (YN/IOTHEHHOIO) FPYHTA.

Komnnekc wuccrnefoBaHWMn — KavecTBa  3aKpensieHns  rpyHTa  BbIMOMHAKT  IM6O
HENoOCpPeACTBEHHO Ha 3aKperniseMoM Yy4yacTke (ONpefenstoT OCafKy LiTamna, u3yyaroT
CTPYKTYPY 3aKpenyieHHOro rpyHTa no wypdgam 1 gp.), 1Mo B naboparopuy Ha obpasuax
(MOHOIMTHOCTb, NPOYHOCTD).

BogonpoHnuaeMocTb  3aKpensieHHoro rpyHTa OnpefensatT HarHeTaHuem BoAbl B
KOHTPOJIbHYO CKBaXKUHY.

Ecnn npoYHOCTb 3aKpensieHHOro rpyHTa OKaxeTcs MeHee 90 % ycTaHOB/IEHHOM
MPOEKTOM, a yAe/nbHoe BogonornoweHne — 6onee 110 % NPOEKTHON BENUYMHBI, KAYECTBO
3aKpensieHns rpyHTa CnefyeT cuuTaTb HeyAOB/IETBOPUTENIbHbIM U HEO6XOAMMO MPOBECTU
[0MO/THNTENbHOE YKPeneHue.

12.28 INpwn npon3BoacTBe paboT HEO6XOAMMO NPEACTaBUTL CNeAyHOLLYH0 JOKYMEHTALIO:

XXYPHa1 MO LeMeHTauun, B KOTOPbIA 3aHOCAT JaHHbIE MO PEXWMY HarHeTaHus, cocTaBy
CMECW, KOHLLEHTpaLIMK 1 pacXoAy pacTeopa;

XYpHa nabopaTopHbIX UCMbITAHWIA MaTepuaios;

YKYPHaJT 1 aKTbl KOHTPO/IbHbIX UCMbITaHWI 3aL,eMEHTUPOBAHHOIO FPYHTA;

XYpHa1 HabIoAeHNI 3a UNbTPaLMein N NONOXKEHVEM YPOBHEN BOAb! B Nbe30METpaXx;

MCNONHUTENbHBIA NPOMUIb MO OCAM 3aKPernIeHHOro MaccuBa,;

MnfaH pacrosioKeHNSA CKBaXKNH.

12.29 TMpn co3gaHny NbAOrPYHTOBON 3aBEChbl 3aMOPaKMBAKOLLAA CUCTEMA MOXET ObITb
cfjaHa B aKCn/lyaTauuio b Nnocne ee UCMbITaHWiA, BO BPeMs KOTOPbIX MPOBEPSOT paboTy
BCEX  Y3/10B  3aMOpaXuBarolleld  CTaHUMW, MNPOYHOCTb WM BOLOHENPOHULAEMOCTb
MarucTpasibHbIX TPY60NpPOBOAOB 1 3aMOPaXMBAIOLLMX KOMOHOK, a Takxe paboTy 3amnopHbIX
YCTPOWCTB. N0 pe3ynbTaTtam UCMbITaHWIA HALNEXNUT COCTaBUTb aKT.

12.30 Bce HabnogeHWs 3a peXXrMamMmn 1 NnokasaHus U3MepUTeNIbHbIX U PErUCTPUPYHOLLNX
nprbopoB CnefyeT 3aHOCUTb B XKYpPHas, KOTOPbLIA SBNSETCA OCHOBHbIM MEPBUYHbLIM
AOKYMEHTOM MO 3KCrnayaTaumum CUCTEMBI.

B ypHasie He06X04UMO PerncTpupoBaThb:

TemrnepaTypy TEMNI0OHOCUTENA B MarncTpasibHbIX TPYBOMpPoOBOAax 1 KOMIOHKaX;

NMoKasaHWsa BOLOMEpPOB M MaHOMETPOB, YCTaHOB/IEHHbLIX Ha [aBHbIX MarucTpansax u
OT/e/IbHbIX KONOHKaX.

12.31 Tlpu HopmasbHOM paboTe 3amMOPaXMBAKOLWMX KOMOHOK pasHuMLa  Mexay
Temnepartypamu TENJIOHOCUTENS B MUTaTeNbHOM M OTBOAALWel Tpyb6ax B nepeble 5-10 cyT
3amopaxusaHna Lo/mKHa cocTaBnAaTb 4—6°C, 3aTeM MOCTeneHHO CHmXaTtbed Ao 2-3°C, a K
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KOHLY aKTMBHOIO 3amopakuMBaHua cHuXaTbca A0 1°C. OTK/IOHeHWe OT 3TOro pexuma
yKa3blBaeT Ha 3aCOpPeHNe CUCTEMbI MUTAHNA KOIOHOK.

12.32 [Ana KOHTpONs Haj pacnpefeneHnem TensjoHOCUTENA MO OTAeNbHbIM y4yacTKam
3aMOpaKMBaHNA Ha  KaXAOM U3 NapalfieNlbHO  MOAK/OYEHHBIX — pacrpefenvTenei
yCTaHaB/MBAKOT AUpepeHLMaibHbIe MaHOMETPbI C Auadparmamu.

12.33 KOHTpo/nb Temnepatypbl TFPyHTa B MpOLECCe €ero 3amopaXkuBaHWs cnepyet
OCYLLIeCTB/IATL Yepe3 KOHTPO/IbHble TEPMOMETPUYECKME CKBAXKMHbI, KOTOPbLIE pacrofnaratoT
MeXay pabounMMn CKBXUHAMW W MO KOHTYpy Oyayuield NbAOrpyHTOBOW CTEHKM B
COOTBETCTBMU C MPOEKTOM, 00beJMHEHHbIE B TPYMMbl HA TUMOBbLIX N aHOMa/IbHbLIX Y4acTKax
3aBeCbl C pacCToAHMEM MeXAy rpynnamu 15-20 m.

12.34 TemnepaTypy rpyHTa B TepMOMETPUYECKUX CKBOXMHAX HAONEXUT U3MEPATb
TEPMOMETPaMu COMPOTUB/IEHUA, U TEPMOPE3UCTOPaMU, NMPUMEHEHNE KOTOPbIX NMO3BONAET
ObICTPO M C O4HON M3MEPUTENbHON CTaHUMW ONpeAenvTb TeMMepaTypy rpyHTa B paguyce
200-250 M Ha pasHbiX TybuHax W MNPOW3BECTM aBTOMAaTMYeCKM ee 3anucb. 3amepbl
TemnepaTypbl B nepeble 10—-15 aHel 3aMOpaxXmnBaHUA CneayeT OCYLLEeCTBNATL 2 pasa B CYTKMU,
MO UCTEYEHWNM 3TOro CPpOKa — 1 pa3 B CYTKM Yepes Kaxzible 5 M Mo rnyovHe, a npy c10MCcTom
pasHOPOLHOM CTPOEHMM MaccKBa — B KaXKA0M C/oe.

12.35 KOHTpO/nb KayecTBa YCTPOMCTBA NPOTMBOMUIbTPALMOHHBIX M HECYLMX CTEHOK,
YCTPOEHHbIX TPaHLLENHbIM CNOCO6OM, HEOOXOAMMO OCYLLECTBNATL MOONEpPaunoHHo, C
COCTaB/IeHMEM aKTa Ha CKpPbITble paboTbl Ha KAyt Ornepaumio.

12.36 B npotiecce paboT TpebyeTcs:

BECTM CUCTEMATUYECKMIA KOHTPO/Ib KayecTBa GEHTOHUTOBOIO PacTBopa;

NPOBEPSATb UCXOLHbIN 6EHTOHUTOBbLIN MaTepuan NPy NOCTYM/EHUN €ro Ha CTPOKY;

nogbvpatb B flabopaTopuMm COCTaB OEHTOHUTOBOrO pacTBOpa W KOHTPO/IMPOBATH
CTabNbHOCTL MapaMeTpoB 3TOro pacTBopa (MIOTHOCTb, BA3KOCTb, BOZOOTAAYa W Ap.) Kak
Npv NPUroTOB/IEHUN U Bbiaye ero Ha pacTBOPHOM Y3/ie, TaK U B MeCTax ero UCrnosnb3oBaHus.

[ns 3TOoro Ha BCeX Yy4acTkax cregyeT 6paTb Npobbl pacTBopa W MPOU3BOAUTL WX
NnabopaTopHbI aHa/In3.

Mpn pa3paboTKe TpaHLLUEn cnedyeT BECTU HEMNpPepbiBHOE HabNOAEHME 3a YPOBHEM
pacTBopa U YPOBHEM FPYHTOBbIX BOZ, MOCKO/bKY CHUXKEHWE MEPBOro U3 HAX WU NOBbILLEHWE
BTOPOr0 MOXET MPUBECTU K 06PYLLEHMIO OTKOCOB.

12.37 VicnonHuTenb paboT 0653aH:

BECTW NoA00p mMaTepuanos AN 3arno/IHEHUS TPAHLLER N CKBaXKUH;

onpefensiTb WX TrpaHYy/IOMETPUYECKMIA COCTaB, Mpefenbl NAaCTUYHOCTW, BAXKHOCTb,
Heob6X0AMMYIO BA3KOCTb PacTBOpa, MPOYHOCTHbIE Y NPOTUBOMMU/IbTPALNOHHBIE CBOMCTBA;

MPOBEPATb 3arpsA3HeHVie pacTBopa, MOMIHOTY MPOMUTKM 6GEHTOHUTOM BbIHYTOrO W3
TpaHLIen TrpyHTa B C/y4yae, €CNM OH npefHasHayaeTcA [N MCNONMb30BaHWMA B BUie
3anoHUTENA, a TakXKe HaMyre B HeM KaMHel, IMH3 MPOHMUL,AeMOro rpyHTa U ap.

KOHTpOnb fo/MKeH BECTUCL HEMpepbIBHO Kak Mpu MpUroToB/lEHNUN CMECU, TaK U Mpn ee
YKnagKe nog 6eHTOHWUTOBBIV pacTBop.

13 HabnwoaeHus 3a NoBeaeHMEM OCHOBaHWU
B MnpoLecce aKenayataunm

Llenn v 3agauv Hab/1to4eHNiA 3a NOBeAEHVEM OCHOBaHMIA

13.1 HabniogeHns 3a MNOBEAEHWEM OCHOBaHMI B MpoOUEcce JKcnnyatauum cnegyet
NMpoBOAUTL Ha coopyXeHumax | n Il knaccoB, a NP CNOXKHBLIX MHXEHEePHO-reo10rnMYeckmx
ycnosmax Takxke Ha coopyxeHuax Il n IV knaccos, Ha NPOTAXEHWM BCero nepuoga
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aKcnayatauum rnapoTeXHUYECKMX OObEKTOB. ITW HAOMOLEHWUA [O/KHbI  06ecneynTb
KO/IMYECTBEHHbIE OLEHKM W3MEHEeHMst COCTaBa, CTPOEHUS U CBOMCTB FPYHTOB OTAE/bHbIX
Y4acTKOB, 30H OCHOBaHWS B NPOCTPAHCTBE 1 BO BPEMEHMU.

13.2 ['naBHOM UeNbl0 HaTYpHbIX HabMAeHUA sABNseTCH o0becrneyeHne 6e30MacHOM
aKcnnyaTauum COOPYXKEHWIA MyTEM CBOEBPEMEHHOIO BbISIB/IEHWS OMacHOro pPasBuUTUSA
MPOLIECCOB B3aUMOZENCTBUS COOPYXKEHWI C MPUPOLHOA CPefoi, a TakkKe BbISBIEHUA He
MPOrHO3MPOBaHHbLIX  MPOLECCOB W SBMEHWA  A4/19  ONEepaTMBHOIO  BbIMNO/HEHUA
npeaynpexaatoLLmx 1 3almMTHbIX MeponpuaTuii. B npouecce HaboAeHNI MPOBOAATCS:

OLeHKa W3MEHEHWI WHXEHEePHO-reonornMyecknX YCI0BUA 3a Mepuoj CTPOUTENbCTBA U
aKcnayatauum Tuapoysna, BKKOYas W3MEHeHWs penbeda, reosiorMyeckoro CTPOEeHWUS,
rMAPOreoNornyYecKMX YCNOBWIA, COCTaBa, CTPOEHUS W CBOWCTB TPYHTOB, aKTUBHOCTU
VHXXEHEPHO-reo10rMyecknX npoL,eccos;

yCTaHOB/eHMe NPUYnH 0CafoK, Npocasok, CMELLEHUA, Aeopmaumi,
TpeLmnHoobpazoBaHns, PUIbTPALMOHHBIX PACXOA0B M APYTNX HENPOEKTHLIX CUTYaUWA;

KayeCTBEHHbIA N KOMIMYECTBEHHbIN MPOrHO3 M3MEHEHWS BO BPEMEHM W B MPOCTPAHCTBE
TEXHOMPUPOLHBIX MPOLLECCOB C OLEHKOW BEPOATHOCTM aBapUAHLIX CUTYaLMiA 1 CBA3AHHBIX C
3TUM yLIep60B;

paspaboTka Mep Mo NpeAoTBPALLEHNIO [a/ibHENMLLEr0 pa3BUTUA HeraTMBHBIX MPOLLECCOB B
OCHOBaHWW, BOCCTaHOB/IEHMIO YCNOBUIA HOPMasIbHOM ero paboTbl, 060CHOBAHUIO 3aLLUMTHBIX
MEPONPUATHIA.

13.3 B 33/1a4v1 Hab/IlOAEHWNIA JOMKHBI BXOANUTD:

BbISIB/IEHVE N OKOHTYPUBAHVE 30H B/IMSAHWSA ONAaCHbIX MPUPOAHbIX NPOLIECCOB;

OLleHKa U3MEHEHWIA COCTOSHUA N CBOMCTB FPYHTOB OCHOBaHMS (HabyxaHus, npoTavBaHus,
npoMep3aHns, pasyrnyioTHeHWs, TPeLmMHo06pa3oBaHNs), YPOBEHHOro, TeMMepaTypHOro u
rMAPOXMMMNYECKOr0 peXkuma NnofA3eMHbIX BOJ,

(huKcnpoBsaHue AVHAMUKWN pasBuTUA OnacHbIX VNHXXEHEPHO-reo10rnyecKmx
(TEXHONPUMPOLHbLIX) MPOLECCOB, MPU  KOTOPbIX B OCHOBaHUWM W3MEHSETCA Kakas-imbo
XapakTepucTMKa COCTOSHWUS WX CBOWCTBA FPYHTOB (pa3yniioTHeHWe, TpeLmHoo6pa3oBaHue,
OrMoN3HK, 06Basbl, CONMUMIIOKLMSA, CeNn, reofUHaMUYECKMe W KPUOTEHHble MpPOLecChl,
MoATOn/eHNe, nepepaboTKa 6eperos, BbIBETPUBAHWE U 4P.);

OLleHKa M3MEHEHWIA Ty6UH CE30HHOIO NPOMEP3aHuUs U NPOTanBaHUA FPYHTOB;

BbISIB/IEHNE HanpaBNeHU W3MeHeHWUs HabMIofaeMol  XapakTepucTuky  (Hanpuwep,
OTKPbITUSA UIN CMbIKAHUSA TPELLMH);

OLEeHKa W3MEHEHWS aKTMBHOM 30Hbl MOL COOPYXXEHWEM C OLEHKOW ee MOLLHOCTU W
MOCNOMHLIM (U NO6I0YHLIM) ONpPeAeneHNeM U3MEHEHWIA XapaKTePUCTUK CBOWCTB FPYHTOB
npv sapuaunsax YBb u T.4.

Ha rvuapoTexHUYecknx CcoopyxeHmsx | Knacca, pacrofioeHHbIX B pailoHax C
CEeMCMUYHOCTBIO 7 6anIoB U1 BbILLe, U Ha cOOpYXXeHuaX Il knacca, pacnonoXeHHbIX B panoHax
C CeCMUYHOCTbIO 8 6annoB W Bblle, HEOOXOAMMO BECTM AMHAMWYECKUI MacnopT
COOPY>KEHWI 1 NPOBOAUTL CreuuasibHble HabMOAEHNS U UCTbITaHUA B cooTBeTcTBUK ¢ TOCT
P 22.0.01n OCT P 22.1.02.

13.4 HabnogeHns 3a nosefeHNeM OCHOBaHWS [LO/MKHbI ObITb OpraH1M30BaHbl Ha OCHOBE
MaTepuanoB UHXEHEPHbIX M3bICKaHUIA C HaYaia UX BO3BEAEHUS M NPOLO/MKATLCA B TeUYeHUe
BCEr0 BPEMEHW CTPOUTENIbCTBA U 3KCMJTyaTaLun.

B npouecce CTpoMTeNbCTBa KOHTPO/b OCYLLECTBAAETCA C MOMOLLBIO 3aKnafbiBaemori KMA
(BaTuMKOB NMOPOBOrO [aBfieHWNsA, TEMMePaTYPHbIX TEPMOPE3NCTOPOB, AAaTUYMKOB M3MEHEHUs
KOHTaKTHbIX HaNpshKeHUA 1 T.0.).
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13.5 HabniogeHns cnefyeT NpPoBOAWTbL Ha XapaKTepHbIX, CheumasbHO 060pYyA0BaHHbIX
MyHKTax HabnoaaTeNbHOW CeTu.

3agaun, 00beM W MEPUOAUYHOCTb  HabNIOAeHWA, COCTaB CeTU  MepBOHaYasibHO
YCTaHaB/NBAKOTCA MNPOEKTOM W B Aa/lbHelilleM MOryT O6biTb W3MEHEeHbl Ha OCHOBaHWM
pe3ynbTaToB HabNOAEHWNIA, B 3aBUCMMOCTU OT COCTOSIHUA TUAPOTEXHUYECKMX COOPY>KEHWN.
3TN M3MEHEHWS COrNacoBbIBAKOTCS C NPOEKTHON OpraHu3alneli, KoTopas Bbinyckana npoekT
COOPY>KEHMS.

13.6 [Ona Kak[oro HanopHOro ruApOTEXHUYECKOTO COOPYXKEHWA B MECTHbIX
MPON3BOACTBEHHbLIX MHCTPYKUMAX [OMKHbI ObiTb MpUBEAEHbl pa3paboTaHHble MPOEKTHOM
opraHu3saumeri npefenbHO AOMYCTVMble 3HAUYEHNS AMarHOCTUYECKUX NoKasaTeneil COCTOAHMUA
M CBOMCTB OCHOBaHWSA, KOTOPblE MOMYT YTOYHSATHCA Ha OCHOBE Pe3y/bTaTOB NPOBEAEHHbIX
HabHOAEHWIA.

13.7 [Nna NOBbILWEHNA ONEepaTMBHOCTM U [OCTOBEPHOCTM HabMOLEHWI 3a MOBeAEHMEM
OCHOBaHWA B MpoLecce 3KCryatauny peKoMeHAYeTCa MUCMosib30BaTb aBTOMAaTU3MPOBaHHbIE
CUCTEMbl  M3MEPEHUI, BK/OYalOLWMe COBpeMeHHble OBM. YpoBeHb aBTOMAaTU3aLMU
onpegensietcs o6bemom KA 1 ycnosusmMm akcnyartaumm.

13.8 Mpun npoBefeHUV HabNOAEHUA 3a noBefeHVWeM OCHOBaHWA TC HeobxoAMmo
cobnrogats cneayroLme TpeboBaHus:

perucTpupoBaTb YpoBHWM Obe(hOB M CpefHECYTOYHYHO TemnepaTypy BO3gyXa B CTBOpe
rMAPOY3Nna, eXeHeBHO;

06ecneunTb AOCTATOMHYH YacTOTY CHATUS OTCYETOB ¢ NpubopoB KMA B 3aBUCMMOCTU OT
WHTEHCUBHOCTMN U3MEHEHWS Harpy3oK 1 BO3AeNCTBUIA. MNpyn BbICOKOI CKOPOCTU HAMONHEHUS U
OMOPOXHEHUA BOLOXPAHW/NLLA, Pe3KUX TeMMepaTypHbIX WM3MEHEeHMsSX 4actoTa OTCHETOB
[AaTU/KOB, OTK/IMKAKOLWMXCA HA 3TW W3MEHEHWs, [O/DKHa ObiTb BbiWe, YeM B MEpUof,
MeA/IeHHO M3MEHSIOLLMXCA BO3AENCTBUN;

obecneunTb [OCTOBEPHOCTb MNoKasaHMii KWA 1 JOCTaTOuHYI0  KBa/IM(hMKaLmio
CMeLnanuncTos.

HabntofeHns LOMKHbI NPOBOAUTLCA 3a:

AeopMaumsaMN OCHOBaHUA U PaCKPbITUEM TPELLMH Ha KOHTaKTe C COOPYXXEHWUAMM;

NMPOTUBOAAB/IEHNEM MO COOPYXXEHMNEM;

BE/MYNHON (DU/IbTPALMOHHbIX PaCX0A0B;

COCTOSHMEM BOPTOBbIX NPUMbIKaHWUIA.

13.9 TpoeKT HaTypHbIX HabMoLeHWUA (MOHUTOPUHIA) FMAPOTEXHUYECKUX COOPYXXEHWIA
[OMKeH pa3pabatbiBaTbCA creuvanm3npoBaHHOM opraHu3aumei, MMetoLLLEN
COOTBETCTBYHOLLME [OMYCKN Ha NPOBeLeHVe JaHHOro Buaa pabor.

CocTtaB 1 06beM HaTypHbIX HabMOAeHNI 3a ocHOBaHMAMK T'TC B 00LLeM cnyyae cnegyet
HasHayaTb B 3aBMCMMOCTWM OT K/lacca COOPYXKEHUS, ero KOHCTPYKTMBHbIX OCOBEHHOCTEN,
VHXXEHEPHO-TeoIorMYecknX, KaMmaTnyeckmx, CeMCMUYECKMX YCMOBWUM, a TakKe YCNOBUIA
BO3BE/IEHUA U 3KCMyaTauuu.

PerynspHble UHCTPYMEHTa/IbHbIe N BU3YyaslbHble HATYpHble Hab/O4eHNS 38 OCHOBaHUAMM
rMAPOTEXHUYECKMX COOPYXKEHWIN AOMKHbI MPOBOANTLCA B PEXMME MOHUTOPUHIA B CPOKMN U C
MepUOAMYHOCTBIO, ONpeaensemMbIM1 NPOrpamMmmMor HabNHLEHWIA.

B cocTaB MHCTPYMEHTa/IbHbIX HaTYPHbIX HabMOAEHUIA [O/MKHbI OblTb BKIKOYEHLI BCE
HabNoAeHNA 38 OCHOBaHWEM KOHKPETHOIO COOPYXXEHUS B COOTBETCTBUM C MEPEYHEM
AMarHoCTMYECKUX MoKasaTesieid, XxapakTepmnsyroLwmx ero paboTy M TEXHUYECKOe COCTOSIHWE,
KOHTPO/IMPYEMbIE 3HAYeHUS KOTOPbIX MOMYT M3MepATbecA CcTaumoHapHoi KWA wn (unum)
MepeHOCHbIMK Nprubopamu.
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CocTaB 1 006bEM HATYpHbIX Hab/OAEHMIA 32 OCHOBAHWSMU COOPYXKEHWIA U MPUPOLHOM
CpeLoi B 30He B3aMMOAENCTBUA C COOPYXXEHUEM OMpeaenstoTcs B MPOEKTe MOHUTOPMHIA Ha
OCHOBaHWW CLeHapueB BO3HWKHOBEHWS 4pe3BblYaiHbIX M aBapuiHbIX CUTYaUWid C Le/bto
CBOEBPEMEHHOI0 VX NPeLOTBPALLEHMS.

13.10 HaTtypHbIMKU HabMOAEHUAMM 33 OCHOBAHWAMU OETOHHbIX W >KENe3006eTOHHbIX
COOPY>KEHWI HEOOXOLMMO OLeHMBATD:

HanpsXXeHHO-Ae(hopMMPOBaHHOE COCTOSAHME 3/1EMEHTOB OCHOBaHUS;

pasynyioTHEHNE CKa/IbHOr0 OCHOBaHWS B 30HE KOHTaKTa C NOAOLUBOM NAOTUHbI;

PacKpbITUe TEKTOHNYECKMX TPELLMH U TPELUH OTAENbHOCTEN B CKa/lbHOM OCHOBaHWW;

06LLMe 1 OTHOCUTESIbHbIE NepPeMELLEHNS OCHOBaHMS;

(hMNbTPALMOHHbIN PEXMUM OCHOBaHUA 1 GeperoBbiX MaCCUBOB COMPSHKEHWIA;

TeMnepaTypHbIiA PeXXMM OCHOBaHWS, BOLOXPaHUINLL;

BMOPALMOHHbIE Harpy3Kn OT paboTbl arperaTos 1 BOLOMPOMYCKHbIX YCTPOMCTB.

HaTypHbIM1 HabMOAEHNAMI 38 OCHOBAHUAMU TPYHTOBBIX COOPYXXEHWI (NIOTUH 1 Aamb)
Heo6X0AMMO OLEeHMBATb:

(PUNbTPALMOHHBIN PEXMM OCHOBaHWS, 6epPeroBbIX NPUMbIKaHWIA;

06LLMe N OTHOCUTE/IbHbIE 0CAAKM 1 MepeMeLLeHus;

MOPOBOE [jaBNeHNe B IMUHUCTBIX FPYHTaX;

(hMNbTPALMOHHYHO NPOYHOCTb FPYHTOB OCHOBaHWS 1 6epPeroBbIX MPUMbIKaHWIA;

TeMnepaTypHbIA PeXXKnM, OCHOBaHWS, 6eperos 1 BoLOXpaHUIULWa (B KPUONUTO30HE);

HanpsXeHHO-Ae()OPMMPOBaHHOE COCTOSHME;

BbISIB/IEHNE U OLLEHKY BbIXOA0B (hUNbTPaLuy B OCHOBaHWM 1 Geperax;

PErucTpaumio 1M OLEHKY 04aroB (U/bTPaLUOHHO-CY(DHO3NOHHBLIX BbIHOCOB FPYHTa U3
OCHOBaHMA, 6eperoBbIX M MOVMEHHbLIX MaCCUBOB, MPUMbIKAIOLLMX K COOPYXXEHUAM;

KOHTPO/Nb 3a paboTo U COCTOSHWEM [peHaXKeil, BOJOOTBOAALLMX BbIMYCKOB, KaHaB W
KIOBETOB.

KOHTPONbHO-U3MepuTENbHAA annapaTypa

13.11 OcHalleHne ocHoBaHuii [TC Ha nepuog WX 3KCnayaTauuMm KOHTPOJ/IbHO-
N3MEPUTENbHOM annapaTypoil AOMKHO OCYLLECTBAATLCS, FNaBHbIM 00pa3oM, B MEPUOL WX
CTPOUTENLCTBA MO CreLuanbHOMY NPOEKTY HATYPHbLIX HAOMOLEHNIA (MOHUTOPUHTA).

B coctaB KWA [O/mKHbI  BKIKOYATbCA  U3MEpPUTENbHblE  MpUbopbl  (JaTymKuy,
npeobpasoBatenn) CepUNHOro (MPOMBILLIEHHOr0) TWUMa, MPOLUeALIne METPOOrNYECKYHO
aTTecTaumio U cepTuihunKaumto, yLoBNeTBOPSIOLME TPe6OBaHNAM MO TOYHOCTM U AnanasoHy
M3MepPEeHWiA, LONTOBPEMEHHOMN CTabUNBHOCTY.

B npoekTe MHCTPYMEHTa/IbHbIX HaTYPHbIX HabMO4EHWUI LO/MKHbI ObITb NPeayCMOTPEHbI
Mepbl N0 3awuTe OT noBpexaeHUn KWA, KabefbHbIX fIMHWIA OT YCTAHOB/IEHHbIX B
COOPYXXEHNE U3MepPUTESIbHbIX NPUOOPOB N U3MEPUTENbHBIX MY/bTOB, & TakXKe HeobX0AMMble
Mepbl No 06ecneyeHnto 6e30MacHOro NPOM3BOACTBA PaboT MpY NPOBELEHUN N3MEPEHNIA.

B kauecTBe M3MepUTESbHLIX YCTPOWCTB, He TPebYHOLWMX METPOOrMyeckor artectaumu,
[ONYyCKaeTcs nucnosb3osatb B cuctemMe KA npubopbl He NPOMBILLIEHHOTO U3rOTOB/IEHNS,
npoLleALline LWMPOKYK anpobaunio Ha npakTuke (TpyOHble Mbe30MeTPbl, MexaHU4yecKue
LLieneMepsbl, reofe3nyeckne Mapku 1 penepsbl, EHTbI, PeKK U T.1.).

13.12 KOHTpO/bLHO-NU3MEepUTENbHAA annapatypa B OCHOBaHUM TUAPOTEXHUYECKOro
COOPYXXeHUA [O/KHA ObITb YCTAHOB/IEHA B HaMb0ee «4yBCTBUTE/IbHbIX», XapaKTePHbIX MO
peakuMuM K Harpyskam W BO3AENCTBMAM 30HaX, B KOTOPbIX W3MEPEHHbIE BeNYUHBI
COOTBETCTBYIOLLErO KOHTPONMPYEMOrO AMarHOCTUYECKOro MoKasaTens SBASHOTCA OCHOBOM
A1 pacyeTa KpuTepues 6€30MacHOCT OCHOBaHUS.
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Mpn Ha3HauyeHUM HoMeHKnatypbl M KonuuvectBa KWA B OCHOBaHUSAX [O/MKHbI ObITb
YAO0B/IETBOPEHbI TPeboBaHMA MO He06XOAMMON NPeLCTaBUTENIbHOCTY, [LOCTOBEPHOCTU U
CPaBHMMOCTW Pe3y/ibTaToB MHCTPYMEHTa/IbHbIX Hab/THOAEHWIA.

Mpn6opbl 1 YCTPOWCTBA, NpeAHasHaYeHHble 418 NPOBEeLEHWS HATYPHbIX HabMoAeHN 3a
OCHOBaHMeM, pPa3MeLLatoTCs, Kak MpaBuio, B KOHTPO/IbHbIX CeYeHUsIX MO BCEW A/IMHE
COOPY)KEHUSI C Y4YETOM €ero KOHCTPYKTMBHBIX PELUEHWUI, WHXEHEPHO-TeoIornyeckux u
reOKPMOIOrMYECKMX OCOOEHHOCTEN 1 NPOGNAA NOBEPXHOCTN OCHOBAHUS.

KONnyecTBO KOHTPO/IbHLIX CEYEHWI MO [A/IMHE OCHOBaHWA Ha3Ha4alTCAd C Takum
pacyeToM, 4YTo6bl NO NOKa3aHWAM YCTaHOBEHHOW B HUX KVA MOXKHO ObI/10 C JOCTATOUHOM
MoAPOOHOCTLIO XapaKTepu3oBaTb PaboTy U COCTOSIHWE OCHOBaHWA B LIE/IOM W OTAENbHbIX
Hanbosiee OTBETCTBEHHBIX Y4aCTKOB W 3/IEMEHTOB.

13.13 lpn cpayve rnapoTeXHUYECKOro COOPYXXeHUS B MPOMbILLIEHHYK 3KCnayaTauuio
reHnoAPAAYMK, OCYLLECTBNAIOLWMIA CTPOUTENLCTBO U MOHTaXX KWA, nepefaeT 3akaszyuuKy Mo
aKTy TNPUEMKWN-CAAYM BCHO YCTAHOBJ/IEHHYKD KOHTPOJIbHO-U3MEPUTENbHYIO annapaTtypy, a
TaKXe:

KOMMAEKT paboumx YepTexen 1 UCNOMHUTENbHBIX CXeM Ha yCcTaHOBKY KNA;

nacnopTa, aTTectaTbl U MOHTaXKHO-3KCMN/TyaTalMOHHbIE MHCTPYKLUN CPEACTB U3MEPEHWIA;

aKTbl MPeAMOHTXKHOW M NOC/MEMOHTaXKHOW MPOBEPOK paboTocnoco6HOCTM NPMOOpPOB,
aKTbl Ha YCTaHOBKY MP160POB B COOPYXKEHWS;

MOHT&XXHble Be4OMOCTV NpV6OPOB;

XYPHa/Tbl «HYNEBLIX» W nocnegyowmx nsmepeHum no KWA, TeXHU4eckue oT4yeTbl Mo
BbIMO/IHEHHBIM HATYPHbLIM Hab/HOAEHVSM B CTPOUTENbHbIN NEPUOL.

13.14 TMogxodbl K u3MeputesibHbiM nNynbTaMm KWA [O/MKHbI OTBeYaTb TpeboBaHMSM
TEXHUKM 6e30MacHOCTV 1 OXpaHbl Tpyaa.

Pexxnm HabntoLeHWI 3a NoBeLeHEM OCHOBaHW
B npouiecce skcnnyatauum ' TC

13.15 HarypHble HabntoAeHNS 3a OCHOBAHUAMU TMAPOTEXHUYECKMUX COOPYXKEHWUIA JO/MKHbI
HauyMHaTbCA Ha CTaguN UX CTPOUTENbCTBA W MPOLOMXKATLCA HEMPEPLIBHO B TEUYEHWE BCETro
neprofa XXN3HEHHOT 0 LMK/ COOPYXKEHWNIA BNIOTb 0 MX KOHCEpBaLUW UIN NMKBULALMN,

[na KaXXaoro KOHKPeTHOro OCHOBaHWUS TMAPOTEXHMYECKOTO COOPYXEHNS NepUoLMYHOCTb
PEryNSAPHbIX  HATYPHbIX HaOMOLEHWI  YCTaHaBNMBaETCA WHAMBUAAYAIbHO C  YYETOM
NHXXEHEPHO-Te0I0rNYECKMX, rMApPOreosIornyYeckKmx, reOKPMONOrNYECKMX YC/IOBWA,
KOMMOHOBOYHbLIX W KOHCTPYKTUBHbLIX OCOBEHHOCTE COOPY)XXEHWI, XapakTepa peakuuu
COOPY>KEHMWS HA Harpy3Kun 1 BO3AeNCTBUSA, HaNMUMs (OTCYTCTBUSA) U UHTEHCUBHOCTY Pa3BUTMSA
HebnaronpusATHbLIX A5 COOPYXXEHWS NMPOLLECCOB MW NMOBPEXAEHWI, YCNOBUIA IKCMyaTalun.

MeproanMYHOCTb HATYPHbLIX HAGNHOAEHWIA LO/MKHA COCTaBAT:

B Haya/lbHbIA Nepuoj 3KCrnjyatauuMm COOPYXXEHUS MPU  3aBePLUEHMM  Haro/IHEHUA
BOZOXPaHWUINLLA WM HOPMa/bHbIX TMOKa3aTenell ero COCTOAHWUA, BMIOTb [0 MPOSIBNEHUA
MPU3HAKOB YCTAHOBMBLLIErOCA PeXmMa ero paboThbl, He pexke 10-15 gHel;

nocne BbIxofa paboTbl COOPY)KEHMS Ha YCTaHOBMBLUEWCA PeXUM W OTCYTCTBUU
aHOMa/IbHbIX SIB/IEHWI UK NPOLLECCOB — HE MeHee ABYX LMK/I0B B rof,.

B uCKNIOUMTENbHBIX Cy4vasx, Korga B paboTe rMAPOTEXHUYECKOrO COOPYXEeHMS
HabNoAalTCAa MPOsIBNIEHNE UM WMHTEHCVMBHOE pPas3BUTME OMacHbIX MpoueccoB (NosiBieHue
COCPefOTOYEHHBIX 04aroB (UbTpauuu; passBuThe CY((O3MOHHOTO BbIHOCA T[PYHTa,
NPOCafOYHbIX 1 OMON3HEBBLIX ABMIEHWIA; 06pa30BaHMe ONacHbIX TPELLMH; Pe3KMe MOBbLILLIEHUA
(hMIbTPALMOHHbBIX HAMOPOB, PaCXOLOB W rPagveHTOB Hanopa, MHTeHCUMMKaLMA 0CafjoK Um
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FOPU30HTA/IbHLIX CMELLEHWIA, PackpbITUS LIBOB W TPewwH), usMmepeHns no KUA nu
BU3ya/ibHble OCMOTPbI COOPY>KEHWA [LO/DKHbI MPOBOAMUTLCA MO YYalleHHOMY rpauKy
eXe[HEBHO M/ HECKO/IbKO pa3 B CYTKW, BM/IOTb [0 BbISICHEHUS MPUYNH BO3HUKHOBEHWS
YKa3aHHbIX MpPOLECCOB W peanu3aumm OnepaTUBHbLIX WHXXEHEPHbIX PELUeHWn Mo UX
NNKBUZALMN.

BHeouepefHble LMKAbI n3mepeHnii no KWA 1 BM3yasbHbIX OCMOTPOB COOPYXKEHMWIA
[O/MDKHbI NPOBOAUTLCA: MOC/NE MPOXOXKAEHUS KAaTaCTPOPUUECKMX MaBOAKOB; 3eMJIETPSACEHWIA
6onee 5 6a/110B; CU/bHbIX LUTOPMOB (yparaHoB); (hOPCUMPOBKM YPOBHSA BEPXHEr0 Obeda BblILLIe
MPOEKTHOTr0; nepemep3aHns ApeHaXHbIX YCTPOWCTB.

N3MeHeHMS  MEepUOAMYHOCTM  MHCTPYMEHTANIbHbIX — HATYpHbIX  HabnlofeHWn  Ha
3KCMNyaTUpyemblX TUAPOTEXHUYECKMX COOPYXKEHWUAX B  CTOPOHY  YBE/IMYEHUS WK
YMEHbLUEHNS LMK/IOB M3MePeHWiA (B Mecsl, B rof) AO/DKHbI MPOU3BOAUTLCA TOMbKO MpU
COOTBETCTBYIOLLEM OOOCHOBaHWM 3TUX WM3MEHEHWIn MPOEKTHOW WX CneLman3npoBaHHON
Hay4HO-M1CCMef0BaTeIbCKOM OpraHM3aumsmMyM B 3aBUCUMOCTW OT COOTBETCTBMS paboTbl ©
TEXHWYECKOr0 COCTOSHMSI COOPY)KEHWIA TpeboBaHMAM NPOeKTa, KpuTepusam 6e30nacHoCTH, a
TaKXKe CTeNeHn MHPOPMATUBHOCTY NOMYHaeMbIX LaHHbIX HAONHOLEHWIA.

13.16 lMepBunyHas 06paboTKa [AaHHbIX MOHUTOPMHIa [O/MKHA 3aKM4aTbCA B MepeBoje
nokasaHnii KMA 1 n3veputenibHbIX YCTPOICTB B (PU3MYECKNE BEIMUUHBI KOHTPOIMPYEMbIX
rnokasartesiell OCHOBaHWS (HanpumMep, HanpsXeHUs, Harop, pacxod, Temneparypa, CMeLLeHNs
W Op.), B BbISBMEHWM OLIMOOK W3MEPEHUA M B OMEpaTMBHOM 3aHECEHWUW MOSTyYeHHOW
06paboTaHHON MH(opMauun B 6asbl AaHHbIX UHHOPMALMOHHO-ANArHOCTUYECKON CUCTEMBI
(KoMnbHOTEp Nonb3oBatess).

MH(hopmaLnMoHHO-anarHocTMyeckas cuctema Ao/KHa co3faBaTbCs Ha 6ase COBPEMEHHbIX
KOMMBbIOTEPHLIX M MH(OPMALMOHHBIX  TEXHOMOMMIA U NPOrpaMMHO-TEXHUYECKOrO
obecneyeHus.

BTopnyHaa o06paboTka BBeAEHHOW B WH(OPMALMOHHO-ANArHOCTUYECKYHD CUCTEMY
MOHUTOPMHIa MH(OPMaLMM O BbINOSHEHHbIX M3MepeHnax no KA [o/mkHa NPoBOAUTLCS C
MCNOMb30BaHNEM MPOrpaMMHOro KOMIJieKca.

Pe3ynibTaTbl BTOPUYHON 06pabOTKM fAaHHBIX MOHUTOPUHIA LO/MKHbI ObITb NPeACTaB/eHbI B
BUAe Tabnuy, rpaduKoB W3MEHEHUS KOHTPONMPYEMbIX MOKasaTefieil BO BPEMEHU W OT
AEACTBYIOLLMX Harpy3ok, IMp pacnpeaeneHns 3HavyeHWin nokasatenen (HanpskeHWi,
npormoos, 0CafloK, CMELLEHWIA, HanopoB, Temrepatypbl U Ap.) B Npefenax KOHTPO/IbHbIX
CTBOPOB, CEKLUIA, N3MEPUTENbHbIX CEUYEHWA.

MeToAbl Ha6/1H0EHNIA 33 MOBEIeHVEM OCHOBaHMWIA

13.17 Tlpu npou3BOACTBE HabMOAEHUA 3a MOBeLEeHVMEM OCHOBaHWIA B Mpouecce
aKcnyaTtauum cnefyet UCnonb30BaTh CleAyoLLIMe METOLbI UHXEHEPHOW reodmn3nKu:

AN HaONoLeHWA 3a M3MEHEHUAMW YPOBHSA MOA3EMHbIX BOA — CelicMOpasBeaka
KOPPenAUMOHHbIM METOAOM MpenomMsieHHbIX BoiH (KMIMB), anekTpopasBefka MeTOAOM
BEPTMKa/IbHOI0 3/1EKTPNYECKOro 30HAMpoBaHNA (B33), reopagnonokauns (MPJ13);

AN onpeaeneHns HarpasfeHNA U CKOPOCTU [BUXKEHUS NMOL3EMHbIX BOL BOAOPEXUMHbIe
HabnogeHnsa metogamu pesuctusumetpun (P3M), Tepmometpum (TM), pagrmon3oTONHbLIMU
MEeTOfamM B OLHOM WM HECKONbKMX CKBOXMHAX, a Takxe Moaugukaumen mMetoga
3apshkeHHoro Tena (M3T);

AN HabMoAeHNI 3a pasrpy3koi MoA3eMHbIX Y TEXHOTEHHbIX BOJ, 04aroB (uabTpauum —
MeTO[bl eCTEeCTBEHHOro anektpuyeckoro nons (EM), BepTUKasbHOE 3/1EKTPUYECKOe
3oHaMpoBaHne (B33), meToa Bbi3BaHHOW nonspusaummn  (BI1), pe3ncTUBUMETPUN,
TEePMOMETPUMU;
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A1 HabMIOAEHNIA 32 M3MEHEHMEM /1yOMHbI CE30HHOI0 MPOMeP3aHuUs 1 NpoTamBaHUs —
B33, KMIB, MP/13, pa3nnyHble BUAbI KapoTaxa,

A1 HAbNIOAEHNA 33 M3MEHEHMEM HanpsXXeHHOro COCTOSHUSA, TPewmuHoo6pa3oBaHNn —
KMTIB, celicmonpocBeynBaHne, MeTOA aKyCTU4eckoin amuccun (A3), YNbTpasBYKOBOWA
kapatax (Y 3K), reopagapHble UccnefoBaHus;

01191 BbISIB/IEHWS, HAGMOLEHUSA U NMPOrHO3a CMELLIEHMS MacC ropHbIX nopog, — Metoabl KMIB,
B33 1 3 B MOAN(MKALMSAX BEKTOPHBIX 1 PEXXUMHbLIX HAB/HOAEHWIA, a Takke MeTog AJ;

019 U3YYEeHUA  OMacCHbIX  WMHXXEHEepPHO-TeosIorMyeckux  MnpoLeccoB  (KapCTOBbIX,
TEPMOKapCTOBbIX NPOBasOB, 0nos3Hein) — metoabl KMIB, o6uiein rnybuHHoi Toukn (OI'T),
B33, 31, B33 metog ayx coctasnaowmx (MAC), B33 BI, M3T, I'P/3.

PeKomMeHAyeTCst  BbINOMHATL OTAe/IbHble 30HAMPOBaHMS WAW  OTPe3KU npodunent c
OrMpefeneHemM  CKOPOCTW  MPOLOJbHLIX — (KenaTtesibHO  TakKXXe  MOMepeyHbIX)  BOJH,
CEeCMMYECKUIA UMW YNbTPA3BYKOBOM KapoTaX, MEXCKBaXXMHHOE MpocBeuMBaHme. Takxe
LiesIecoobpasHo NPUMEHATL PaAMON30TOMNHBIA KapOTaXK CKBXXMH (raMmma-raMmmMa-KapoTax s
OLLeHKW NAI0THOCTU, HEATPOH-raMma-KapoTax A/1sl OLEHKM BNaXXHOCTN).

13.18 MeopmnbTpaLMOHHbIe HABMOAEHNSA LOMKHBI NPOBOAUTLCA C LIE/bI0 XapaKTeEPUCTUKM
N OLLEHKM BANAHWA NOA3EMHbIX BOJ Ha M3MEHEHUe COCTOSAHMSA OCHOBaHWS.

"eounbTpaLMOHHbIE HAONIOLEHNSA AOMKHbI BKIHOYATb:

YTOYHEHMS MPOEKTHBIX MPeACcTaBeHniA 06 YCNOBMAX (UNbTPaLMN 1 ee BO3LENCTBUAX Ha
OCHOBaHMVe,

BbIIB/IEHVE N OLLEHKY BbIXOA0B BO/bl Yepe3 OCHOBaHME Y MPUMbIKAHWUA NIOTUH;

BbISIBNIEHUNE, XapaKTEPUCTUKY M OLEHKY M3MEHEHWI CUMOBOIO 4aBNeHUs MOA3eMHbIX BOJ, B
30He B3aUMO/ENCTBMS OCHOBAHWI U COOPYXKEHWIA;

BbISIB/IEHNE, XapaKTEPUCTUKY W OLEHKY M3MEHEHWI pexKrMa U cocTaBa NOA3EMHbIX BOJ,
npy  pasBUTUN TEXHOMPUPOAHLIX MPOLLECCOB B 30HE B3aUMOLENCTBMS OCHOBaHWIN W
COOPYXXEHMWIA;

KOHTPO/Ib  3()(peKTUBHOCTN CO34aBaeMbIX MNPOTUBOPUILTPALUOHHBIX U APEHAXHbIX
YCTPOICTB, 060CHOBaHMe Lienecoo6pasHbIX LOMOMHEHWIA N U3MEHEHWIN UX KOHCTPYKLWIA;

HabNIoAeHNA 3a YPOBHAMK, pacxofamu, TemnepaTypod M XMMUYECKMM COCTaBOM
MOA3EMHbIX BOJL, a Takke TUAPOAUHAMUYECKME WCCNEA0BaHUA B Hab/ogaTeibHbIX
CKBaXXMHAX U APeHaXHbIX YCTPONCTBAX OCHOBAHWIA;

WHANKATOPHbIE W WHAWKALMOHHO-AMArHOCTUYECKMe METOAbl OrnpeesneHns nyTen 1
CKOPOCTEN [ABMXXEHWNA NOA3EMHbIX BOA, ONO3HABaHWS Pas/IMyHbIX TUMOB 3TUX BOA, BbISBIEHUSA
30H WX MWUTaHUA W pasrpy3ku, B TOM YMUCMe 30H aKTMBHON WH(UAbTPaLUM Ha [AHe
BOAOXPaHUINLL;

TMAPOXMMUYECKME METOAbl B 30HE B3aVIMOAENCTBMA MPUPOLHLIX MOA3EMHBLIX BOA C
BOAaMU (PUNbTPALMOHHOIO MOTOKA M3 BOAOXPAHWULLA, NPOLLECCOB BbIWeauynMBaHUSA |
pacTBOPEHUS MOPOL OCHOBaHMWS, GETOHHLIX KOHCTPYKUMA W WHBEKUMOHHLIX 3aBeC B
MOA3EMHOM KOHTYpE COOPY>KEHWI;

crneuvanbHble TePMOMETPUYECKME METOAb! 15 BbISB/IEHWUS 30H aKTUBHOM (PUbTpaLmu,
N3yYeHUs QUHAMUKN PUNbTPALMOHHbIX NPOLECCOB 1 Ap.

13.19 M'eoTexHMYecKne HabnaeHNs 3a NOBEAEHMEM OCHOBaHWIA AOMKHbI NPOBOANTLCA C
LIeNbH YCTaHOBMEHUS U KOIMYECTBEHHON OLEHKN M3MEHEHWIA COCTaBa M CBOWCTB FPYHTOB U
BANAHUA 3TUX W3MEHEHU Ha AWHAMUKY pa3BMTUS NPOLECCOB B 30HE B3aMMOLENCTBUSA
OCHOBaHWIA 1 COOPYXKEHWA.

"eoTeXHMYeCKMe HabBMOAEHWS LO/MKHbBI BK/OYATb:

ornucaHune, 3apuMcoBKY M (hoTorpagmpoBaHne rpyHTa, M3B/IEKAEMOro M3 rOpHO-6YPOBbLIX
BbIpabOTOK;
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0T60p NPO6 HEeHapyLUEHHOIO W HapYLLUEHHOrO CNOXEHWUS U3 FOpPHO-OYpPOBbLIX BbIPabOTOK
(FOCT 12071);

NnabopaTopHoe 1 NoJsIeBOe N3yYeHNe cocTaBa 1 CBOMCTB FPYHTOB.

13.20 MeoTepMmyecKmne HabNIOAEHNS AOMKHBI NMPOBOANTLCS C LIENbHO:

KOHTPONMPOBAHNA  TEMMEPaTypHOro  PeXuma OCHOBaHMS MNOTUH B CEBEPHOM
CTPOUTENbHO-KNMMATMYeCKOn 30He (CCK3), 0co6eHHO A1 MAOTMH Mep3noro tuna Ans
OLeHKN MnapamMeTpoB Mep3/10THbIX 3aBeC (r/yOUHbI, LUWPUHBI, CMOWHOCTA) W FpaHuL,
pa3BMBalOLLEICS Yallun OTTaMBaHWS NMOA BEPXOBOW MPU3MOI NAOTUHBI U UX U3MEHEHWIA BO
BPeMeHMU,;

YTOYHEHUA CKOPOCTU N BENIMYNH PasBUTUA MOAPYCI0BOIO Ta/IMKa OCHOBaHMSA B NIOTUHAX
TA/IOr0 TUMA; U3MEHeHWs NnokasaTenen (U3NKO-MeXaHUYeCKUX U (PUIbTPaLNOHHBIX CBOMCTB
TPYHTOB B OTTaMBatoLLLE 30He OCHOBaHWS.

"eoTepMmyeckme HabMAEHNS LO/MKHbI BKIOYATb:

PeXWMHbIe W3MepeHUs Temrnepatyp FPYHTOB OCHOBAHWA MO CETU re0oTEPMUYECKUX
CKB&XXMH, 060pYy0BaHHbIX KOMMAeKTamu (rMpnsHaaMun) TepmMmoaaTymkoB (TEPMOPE3NCTOPOB,
TEPMOMETPOB COMPOTUB/IEHNS);

reou3nyeckne KCCnefoBaHNA KOMIMIEKCOM METOLOB A1 YTOYHEHWA rpaHul, pasgena
MEepP3NbIX W TalblX 30H B OCHOBaHWM U (DU3UKO-MEXAHWYECKMX CBOWCTB FPYHTOB B WX
npegenax.

14 VIHXXeHepHble MeponpuaTums
no o6ecnevyeHno HaeXXHOCTM OCHOBaHWIA

ObecrieyeHe CONpPsiKEHUSI COOPYXKEHWSI C OCHOBaHWNEM

14.1 Mpu NPOEKTMPOBAHUWM OCHOBAaHWIN COOPYXXEHWIA CcnepyeT npegycMaTpusaThb
KOHCTPYKTVBHbIE W TEXHONOrMYECKUe MEPONPUATUA MO COMPSXKEHUIO COOPYXKEHUSA C
OCHOBaHMeM, o6ecrneymBaoLme YCTONYMBOCTb COOPYXXEHUS, MPOYHOCTb OCHOBaHWA (B
TOM 4ucne (UAbTPaAUMOHHYIO), AOMNYCTUMOE  Harnps>KeHHO-AePOpMUPOBaHHOE 1
TEPMUYECKOE COCTOSIHNE COOPYXKEHWNS N ero OCHOBAHWUA NMpPW BCEX PACYETHbLIX COYETAHWAX
Harpy3ok W BO3[eNCTBMIA Ha BeCb MPOEKTHbIA CPOK WX 3Kcnayatauum n nepuos
CTPOUTE/NbCTBA.

14.2 TMpy NPOEKTUPOBAHUW COMPSHXKEHWUIA COOPYXXEHMI CO CKasIbHbIMU N HECKa/IbHbIMU
OCHOBaHWAMM CNnefyeT y4nTblBaTh, YTO:

paspaboTka KOT/IOBaHA MOf COOPYXXEeHWe BefdeT K pas3rpyske W K pasyniOTHEHUIO
TPYHTOBOr0 MaccuBa OCHOBaHWA U, KaK CNeACTBUe, K YBE/IMYEHNIO ero BOAOMNPOHULLAEMOCTH
1 AethopMUPYEMOCTM N K YMEHbLLEHWIO NapaMeTPoB CONPOTUBIIEHUS CABUTY;

BO3BEIEHNE COOPYXKEHWA BefeT K NPUrpyske U K YNJOTHEHWKO MaccvBa OCHOBaHWS,
YMEHbLLUEHWIO ero BOAOMPOHULAEMOCTM N LepOPMUPYEMOCTU U K YBESIMUYEHUIO MapaMeTpoB
COMNPOTUBNEHUS CLABUTY, 0COBEHHO CUIbHO MPOABNAIOLLMXCA AN CKa/lbHbIX OCHOBaHWIA.

14.3 B npoekTe OCHOBaHWIN COOPYXKEHWI [O/MKHbI ObIThb paspaboTaHbl MeponpuATUS,
obecrneuymsatoLme NpeaoTBpaLLeHe B MPOLIECCe CTPOUTENbCTBA WU3MEHEHWUA MPUHATBIX B
pacuyeTtax MPOYHOCTHbIX, AeOPMaUMOHHbLIX U (UIbTPALMOHHBIX XapaKTePUCTUK TPYHTOB
OCHOBaHMA 3a CYeT NPOMep3aHus, BbIBETPUBAHUSA, PasynIOTHEHNUSA U PaKUKEHNUSA TPYHTOB, a
TaKXXe UCKIHYatoLme BO3MOXHOCTb (DUbTPaLMK HaMOPHbIX BOZ, Yepe3 AHO KOT/10BaHa U ero
HEMPOEKTHOE 3aTOM/eHMe.
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14.4 B npouecce CTpoMTeNbCTBa CNeAyeT OCYLLECTBNATb FEOTEXKOHTPO/Ib C ONepaTUBHOM
OL,eHKOIA (PU3NKO-MEXAHUYECKNX  XapaKTepUCTUK rPYHTOB OCHOBaHM4. Mpw
He6NaronpusATHbIX  OTK/IOHEHUAX  XapaKTePUCTUK  TPYHTOB  CredyeT  MpOu3BeCTU
KOPPEKTUPOBKY NPOeKTa COOPY>KEHUA U NMPOM3BOLCTBA paboT.

14.5 Tlpn NPOEKTMPOBAHUN COMPSXKEHUIA COOPYXXEHUI C OCHOBaHMEM CrieAyeT, Kak
npaBuio, npefycMaTtpuBaTb 3KOHOMUYECKW Lie1ecoobpasHoe YyaasieHue WM 3ameHy
cnabblx (Mnn ocnabneHHbIX B MpoLecce CTPOUTENbCTBA), a TakKXkKe CUIbHONbAUCTbLIX,
pacnyyeHHbIX (419 BbICOKMX MIOTUH MPW MCNOJb30BaHMM | NpuHLUMNA CTPOUTENLCTBA),
Pe3Ko U3MEHSLWUX  (DU3UKO-MEXAHUYECKMe W Tennou3nyeckme CBOMCTBA NpW
oTTameaHmmn (Npu mucnonb3osaHuK Il MpUHLMNA CTPOUTENLCTBA) TPYHTOB C NOBEPXHOCTU
Ha rNyouHYy, HWXe KOTOPOM XapaKTepuCTUKM TPYHTOB (C Y4eTOM BO3MOXHOIO WX
YNYULEHUA)  YAOBNETBOPAKOT — YCMIOBUSAM  YCTOWYMBOCTM  COOPYXKEHUS, MPOYHOCTM
OCHOBaHMA N 33aHHOI0 (UNbTPALMOHHOIO pPeXxxmma.

MprumeyaHus

1 MNpy rMOPOTEXHNYECKOM CTPOMTENLCTBE B CEBEPHOW CTPOWUTENbHO-KIMMATUYECKONM 30He Nog TEPMUHOM
«TMPUHLMM CTPOUTENLCTBA» MOHUMAETCS CNEfYIOLLEE:

NpUHUMN cTpouTenscTBa |: MHOrofneTHeMeps/ble rPYHTbI OCHOBAHMA MIOTUHLI COXPaHAKOTCA B MEP3/10M
COCTOSIHUM MpY ee CTPOWUTENbCTBE M 3KCM/yaTaumu, a Tanble FPyHTbl MPOTUBOMUILTPALMOHHOIO YCTPOCTBA
MNOTWHBI N ee OCHOBaHWA 3aMOpaXMBAOTCA A0 HaYana 3arno/iHeHNA BOAOXPaHWUANLLA N COXPaHAKOTCA B MEP3/IOM
COCTOSIHWM MPK 3KCryaTauuu;

npuHUMn cTpoutenscTsa Il: JonyckaeTca oTTavBaHue MHOTOMIETHEMEP3/IbIX FPYHTOB OCHOBaHWSA B XOfe
CTPOMTENLCTBA W 3KCMTyaTaumy MAOTUHBI MW UCKYCCTBEHHOE UX OTTanBaHWE Ha 3aflaHHyto ry6uHy [0 Havana
3aro/iHeHVA BOLOXPaHWUNLLA.

2 MpuHUMN CTpouTeNbCTBa (C COXPaHeHWeM WM OTTauBaHWEM MHOTOMIETHEMEP3/IbIX TPYHTOB) Crefyet
BbIGMPaTL C YUETOM K/IMMATUYECKUX U MEP3/MI0THBIX YCOBUIA paiioHa CTPOWUTENbCTBA HAa OCHOBAHWM TEXHUKO-
9KOHOMMWYECKOr0 aHa/In3a.

14.6 Tlpy NPOEKTUPOBAHWUMN  COMPSHKEHNS GETOHHBLIX COOPYXXEHUWA CO  CKa/lbHbIM
OCHOBaHWMEM B Cy4asX, eCn yAaleHne rPyHTOB B 3HAYMTE/NbHbIX 06beMax 3KOHOMUYECKU
HeLlenecoobpasHo, 419 06ecneyeHns BbINOHEHUS TPe6OBaHWIn YCTOMUMBOCTI COOPYXKEHUS
WK ero 6eperosbIX Yrnopos, MPOYHOCTU M AeOPMUPYEMOCTN OCHOBAHWSA, 415 YMEHbLIEHUS
00bEMOB  yAa/lleHWs  CKaJlbHOro rpyHTa Heo6XoAMMO — paccMaTpuBaTb — CrlefytoLive
MEepPONpPUATUS:

CHWDKEHME MPOTMBOAAB/EHNA B OCHOBaHWM MOLMOPHLIX COOPYXXEHUA U 6GeperoBbIX
Macc/BOB MPUYMbIKaHWUNA;

CO3/aHMe YK/IOHa B CTOPOHY BepXHero 6bea Ha KOHTaKTe COOPYXEHWS C OCHOBaHWEM,
C/TIOXXEHHbIM CKa/lbHbIMW U NONYCKa/IbHbIMU TPYHTaMU, UMEKOLMMN OTHOCUTENIbHO HU3KME
MPOYHOCTHbIE XapaKTePUCTUKM KOHTaKTa 6eTOH—CKana;

co3JaHue yrnopa B OCHOBaHUW CO CTOPOHbI HWDKHEro 6beha B Cryvae Hannuusa 6onee
MPOYHBIX FPYHTOB MOJ HOCKOM MAOTWHbI WX Nepefadn YacTu YCUINUS OT MAOTUHBI Ha 34aHune
M3C, Ha KOHCTPYKLUMM BOJOOOMHOIO Konoaua u T.4.;

NMPUMeHeHVEe KOHCTPYKLUUIA, obecrieymBarolimMx Hambonee 6GnaronpusTHOE HanpasfieHue
YCU/INIA 1 BO3LENCTBUIA HA OCHOBaHWe 1 GeperoBble MPYMbIKaHUS COOPYXXEHWS;

aHKEPOBKY CEKLMIA COOPYXXEHUS U GeperoBbiX MPUMbIKaHWA NpWU Ha/IMYMK LOCTaTOYHO
MPOYHbIX FPYHTOB B OCHOBaHWMK;

WHBEKLUMOHHOE  YKPEn/eHWe TPYHTOB  OCHOBaHUA Mpyv  [OCTaTOYMHO  Pa3BUTOM
TPELLMHOBATOCTM MaccuBa Npw OTCYTCTBUW FIMHWUCTONO 3an0/IHUTENS TPELUMH;

3afle/IKy rOpHbIM CNOCO60M KPYMHBIX Fe0/I0rMYecKnX HapyLLeHWn B OCHOBaAHWUMN NIOTUHbI
M X BbIXOO0B Ha MOBEPXHOCTb M APYrne KOHCTPYKTUBHbIE MEPONPUATHUS.
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Mpy HeAOCTATOUHOW TEXHWUKO-3KOHOMMYECKOW 3((eKTUBHOCTI YKa3aHHbIX MEPONPUATUIA
[O/MKHO ObITb NPeAyCMOTPeHO 3arnybneHvie MoLOLUBbI COOPYXKEHWUS B 00/ee COXPaHHYH
30HY CKa/IbHbIX FPYHTOB.

14.7 [Ana obecrievyeHnss YCTOWYMBOCTM GETOHHBLIX COOPY>KEHWI HA  HeCKaslbHbIX
OCHOBaHMAX, 0b6ecneyeHUss MPOYHOCTM U JOMYCTUMBbIX OCAA0K W CMELeHWin npu
MPOEKTUPOBAHN CONPSXKEHNS COOPY>KEHNSA C OCHOBAHNEM B HEOOXOAMMbIX Cly4asx crepyet
npegycMaTpuBearhb:

YCTPONCTBO BEPXOBOrO W HW30BOIO 3YObEB, YK/IOH MOLOLUBbI COOPY>KEHWSI B CTOPOHY
BEPXHEro 6bea;

APeHnpoBaHe MaIoNPOHMLAEMbIX CI0EB OCHOBAHNS;

MeXaHNYeCKoe W WHBLEKLMOHHOE YMN/JIOTHEHWE U YKPenjeHue T[PyHTOB U Apyrue
MeponpuAaTus.

14.8 B npoekTax rpyHTOBbIX MMOTUH, BO3BOAUMbLIX Ha HeCKaJlbHOM OCHOBaHUW, Kak
npaswuio, Cnefyet npegycmarpmsarb CheunanbHYr0 NOArOTOBKY OCHOBaHMA Ha ydacTKax
COMPSXKEHUA NMPOTUBOPUNLTPALNOHHBLIX 3/IEMEHTOB C OCHOBAHWEM.

Mpy 3TOM LO/MKHBI 6bITb pa3paboTaHbl 1 060CHOBaHbI MEPONPUATUSA, NPeLoTBpaLlaroLLme
HeaonycTUMble AeopMaumMm 1M MOTEPHD YCTOMYMBOCTU COOPYXKEHUIA W HefonyCTUMble
(hnIbTPaLMOHHbIE PacXofpbl.

MoAroToBKY OCHOBaHWA, KakK MpaBWno, Cneayet MNPOM3BOAWUTL B OCYLUEHHOM
(BpeHVpoBaHHOM) KOT/IOBaHe, He LOMYCKas PasyrnyIoTHEHUS U PadKMKEHUA BEPXHEro C/os
rpyHTAa.

14.9 Mpy NPOEKTUPOBAHUN CONPSHKEHWI MNOTUH U3 TPYHTOBbLIX MAaTEPUANIOB CO CKa/lbHbIM
OCHOBaHWeM CrefyeT MpeasycmatpvBaTb MepOnpusATUs, Harpae/eHHble Ha ob6ecrneyeHve
YCTOMYMBOCTM  MNOTUH, YMEHbLUEHWE HepaBHOMEPHbIX —AedopMauMii  OCHOBaHUA U
COOpY>KeHUs, npefoTBpaLLeHne cypdo3num 1 HefoMyCTUMONO CHUXKEHMSA NPOYHOCTM FpyHTa
OCHOBaHWA NpW ero pasynaoTHeHWW, a TaKXXe BOLOHACBILEHUN U T.4,

14.10 Tlpn NPOEKTUPOBAHUWN  COMPSXKEHUS  MPOTUBOMPUILTPALUOHHBIX  3/IEMEHTOB
TPYHTOBbIX MIOTUH, BO3BOAUMBIX Ha CKa/lbHOM OCHOBaHWW, LO/MKHbI ObITb NPeAyCMOTPEHbI:
yAa/ieHve paspyLleHHOW CKaulbl, pas3genka n 6eTOHMPOBaHME PasBefOUHbIX Fe0IorMYecKnx u
CTPOMTENbHBIX BbIPabOTOK, KPYMHbLIX TPELLMH.

CnepyeT Takke npefycMaTpmBaTth ChefytoliMe MeponpusaTUs: YCTPOMCTBO OETOHHOM
NAUTbl, MOKPbITUE CKa/lbl TOPKPETOM, WHBLEKLMOHHOE YMN/I0THEHWE 4acTM OCHOBaHUS,
npuneraroLLein K NogoLLBe BOAOHENPOHNLLAEMOrO 3/IEMEHTA.

14.11 Ha y4acTkax ConpsiKeHusi C OCHOBaHMEM YacTeil MPOunsA NAOTUHBI, BbIMOTHAEMbIX
n3 0onee BOAOMPOHULAEMbIX MaTepuanoB (YNOPHbIX MNpu3M, 6aHKeToB W T.4.), YeMm
NPOTMBOUILTPALMOHHBIE YCTPOICTBA, YAaieHWe pa3bopHOV paspyLueHHON (BbIBETPesnoi)
CKa/lbl He 0653aTe/bHO.

Mpn NPOEKTUPOBAHMN COOPYXXEHUA C COXPaHeHWeM Mep3/iblX TPYHTOB B OCHOBaHWU
(npuHumn 1) cnepyeT npegycMaTtpvBaTb B HEOOXOAUMBIX Cy4vasX Tenio3allMTHbIA CNOM,
ybvpaemblii  HENOCPeACTBEHHO Mepes  YKMafKoW MaTepuana MPUKOHTAKTHOM  30Hbl
COOPYXXeHus.

14.12 TnybuHa 3a10)KeHNS MOAOLLBbI COOPY)XKEHWUA [O/HKHa ONpeaensaTbCA UCXOoAs w3
HeobXxoaumMocT ob6ecrneyeHnss TpebyeMo HaAeXHOCTU COOPYXXEHUS MO YCTONYMBOCTY,
[ONYCTUMbIM  CMELLEHUAM W Ocafkam, MO HecCylleil CnocoGHOCTW, (MIbTPaLMOHHOM
MPOYHOCTN OCHOBaHWUA.
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Mpy 3TOM NY6UHY 3a10XKEHNSA MOAOLLBbI COOPY>KEHUI CneayeT NpUHMMaTb MUHUMaIbHO
BO3MOXHOM C Y4eTOM:

0CO6GEHHOCTEW COOPYXXEHUIA;

rMAPOreosiorMyYecKnX, reonornyecknx, TOMorpauuecknx M KIMMaTUYecKuMX YCMOBWiA
NIOLLaAKM CTPOUTENLCTBA,

pa3MbliBa rPYHTOB B H/XXHEM Obede;

CYLOXOLHbIX YPOBHel BOAbI 1 Ap.

[na MennopaTuBHbIX MAPOTEXHUYECKMX COOPYXXEHWIA [ONYCKAeTCA NPUHUMATL TNYyOUHY
3a/10KEHNSA WX MOAOLUBLI HE3aBUCUMO OT T/lyOUHbI MPOMep3aHns, npu 3TOM HeobX04MMO
YUNUTbIBATb YKasaHuA 14.7.

14.13 Pa3mepbl, B TOM uucne rNnybumHa Bpe3KM 6ETOHHOro rMAPOTEXHUYECKOrO
COOPYXXEHUSA B CKaJIbHOE OCHOBaHWeE, LO/MKHbI ObITb BO BCEX C/y4asX 000CHOBaHbI B NMPOEKTe
COOPYXXEHUA U YAOBNETBOPATb CNefyHOLMM TpeboBaHUAM:

YCTONYMBOCTIN COOPYXKEHWS Ha CABWT;

MECTHOW NPOYHOCTU OCHOBAHWS;

Hafe>XHOCTM NMOA3eMHOr0 KOHTYpa.

14.14 T1pn NpPOeKTUPOBaHWUM COMPSHXKEHNIA BETOHHBIX U XeNe306eTOHHbIX COOPYXXEHUI CO
CKa/IbHbIM OCHOBaHWEM CfeayeT npeycmarpuBarh:

y[a/leHNe WHTEHCVMBHO BbIBETPE/IbIX TPYHTOB (Pa3bopHOro crios), UMEHLMX HU3KMe
MPOYHOCTHbIE M [eOpPMaUMOHHbIE  XapaKTepUCTUKM 1 cnabo  MOALaroLLMXcs
OMOHO/IMYNBAHMIO M3-3a HA/IMYNA TJIMHUCTOO 3arno/IHUTENS B TPeLyUHax;

ANS OCHOBAHWA, WUMEKLWMX KPyrMHble HapyweHus u obnactu  ray6okoro
n36MpaTenbHOro BbIBETPUBaHUA, — YyAaneHue TrpyHTa, 06bemM KOTOpOro cnegyet
NPpUHUMaTb Ha OCHOBe pPe3ynbTaTOB pacyeTOB  HanpsXXeHHOro COCTOAHUA U
YCTOMUYMBOCTUN COOPYXKEHUS.

3aKpensieHne 1 ynioTHeHNe rPYHTOB OCHOBaHWI

14.15 [Nna nOBbILWEHNA HECyLWeil CrnocoBHOCTM OCHOBaHUI, YMEHbLUEHWUS OCafoK W
CMeLLeHWn, a Takke AN obecneyeHus Tpebyemol MPOEKTOM BOLOHENPOHMLAEMOCTN 1
(hnNbTPaLMOHHOM NPOYHOCTY FPYHTOB CNeAyeT npefycMaTpuBaTh, B HEOOXOAMMBIX Cly4asX,
3aKpensieHne 1 ynjoTHeHNe rpyHTOB.

[ns 3TOro MoryT 6bITb MCMNOMNb30BaHbI LeMEHTaLMA, XMMUYECKNEe METOAbI 3aKpeneHns,
3amMOpaXK1BaH1e rpyHTOB, MeXaHWYecKoe YM/I0THEHWE, APEHUPOBaHME MaccuBa, YCTPOWCTBO
HabVBHbIX CBail 1 T.A4.

14.16 Heo6x04MMOCTb B TaKMX MEPOMNPUATUAX , KaK NpaBuo, 40/MKHA 06YC/I0BIMBATLCA
Ha/IMYMeM B OCHOBaHWM HEONAronpusATHBLIX Fe0norMYecknux 1 ruaporeosiornyeckmx ycnoBuii
B YaCTHOCTMU:

3a/leraHusi B OCHOBAHWWM TPYHTOB C MOHMXKEHHOM MPOYHOCTBIO W MOBbILLEHHOM
AeopMUpPYeMOCTbHO;

KPYMHbIX CTPYKTYPHO-TEKTOHUYECKUX HaPYLLEHWI CMOLWHOCTY CKaJIbHOr0 OCHOBaHMS;

HEOAHOPOAHOCTM MaccMBa OCHOBAHWS, BbIPKAIOLLEACS B 3HAYMTENIbHOW WU3MEHYMBOCTY
MeXaHNYeCKNX CBOMCTB FPYHTOB B Pa3/INYHbIX ero 30Hax;

3a/1eraHnemM B OCHOBaHMM CU/IbHO BOLOMPOHMLAEMbIX U CYP(O3NOHHbIX FPYHTOB;

3KONOrMYeCKMMM TPeboBaHMSAMI MO 3aLLUTE OKPYXKALOLLEN cpefbl.

14.17 Tlpn NPOEKTUPOBAHUMN COMPSHKEHNSA BGETOHHbLIX MNOAMNOPHLIX COOPY>KEHUI CO
CKa/lbHbIM OCHOBaHMEM MpPW HEeo6XOAMMOCTW CriefyeT npedycmaTpuBaTh 3akperieHue
TPYHTOB B 06/1aCTW, NPUMbIKaIOLLEN K HU30BOW rpaHn COOPYXXEHUS, a TaKkxKe 3aKpernieHune
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N YNNOTHEHWE BbLIXOLOB B MNpedenax KOHTYypa COOPYXEHWA U OCHOBaHWUA KPYMHbIX
TPELLMH, TEKTOHNYECKUX 30H U APYrUX PaspbIiBHbIX HAPYLLEHWUIA N NPOC/OEB OCMabNeHHbIX
rPYHTOB. PeKOMeHAyeTCsi, KakK npaBuio, TakXe YKpenaeHne KOHTaKTa OeTOHHOro
COOPYXXEHUA CO CKa/lbHbIM OCHOBaHMeM. Cn/oWHOe YyCUIEHNEe OCHOBAHUS [O/MKHO ObITb
060CHOBaHO.

14.18 TNpn NpoeKTUpPOBaHWM MOANOPHbLIX CoopyXeHnit | n 1l KnaccoB onpegeneHve
cnocoba 1 06beMOB pPaboT MO YKPENJIEHNKO OCHOBaHMSA [O/MKHO 060CHOBbLIBATLCA pacyeTamu,
a [ns coopyxeHuii | knacca npu Heo6XOAMMOCTU M 3KCMEPUMEHTANIbHBIMU UCCeL0BaHUAMM
HanpsXXeHHO-4e(hOPMMPOBAHHOIO COCTOSHUA COOPYXKEHWUA N OCHOBaHWA. [N COOPYXXEHWA,
MPOEKTUPYEMbIX Ha OCHOBaHUW, CNOXEHHOM Mep3/bIMW  TPYHTamMK, PeKOMeHAyeTcs
BbIMO/IHEHME OMbITHLIX 3KCMEPUMEHTA/IbHBIX WCCNefoBaHUA U ans coopyxeHuid 11 un 11
Knaccos.

Ans coopyxenuin 1l n IV KnaccoB Ha BCeX CTagusX MPOEKTMPOBaHMSA, a TakKxe [ANns
coopy>keHuia | n Il knaccoB Ha cTafMm 060CHOBaHWS MHBECTULMIA CMOCO6bLI U 06bEMbI PaboT
Mo YKpenaeHno OCHOBaHWNSA [ONYCKaeTCA yCTaHaBIMBaThb Mo aHanoram.

66



IMpunoxeHne A
(pekomeHyeMoe)

CIn 23.13330.2011

Knaccndmkaumusi MaccMBOB FPYHTOB

Ta6nunuya A.l-Knaccudukaumsa no TpewmHOBaTOCTU CKa/lbHbIX MacCMBOB

OTHocu-
Mogynb Mokasatens | KoagpdumumeHT O6bem OTHOCK- TenbHas LLinpuHa Pa3wmep
CreneHb TPeWMHO- |  Ka4ecTsa TPELYMHHOVA MOPOAHBIX TeflbHasA CKOPOCTb | PackKpbITUs pebpa
TPeLLYMHOBATOCTH BaToCTU nopogpl MyCTOTHOCTU 610K0B, fecopmu- | ynpyrux TPELLMH, 6noKa,
M RQD, % Krn, % pyemocTb BOSH MM MM
E/EE, % Up/Up'E, %
OueHb cnabo- <15 > 90 <0,1 Thicaun >70 > 60 MeHee Bonee
TpeLwmHoBaTble 0,5 15
Cna6o- 1,5-5 75-90 0,1-0,5 CoTHM 50-70 60-30 0,5-1 0,5-1,5
TpewmHoBaTble
CpefHe- 5-10 50- 75 0,5-2,0 Jecatku 25-50 30-10 1-5 0,3-0,5
TpeLwmHoBaTble
CunbHo- 10-30 25-50 2,0-5,0 EguHnybl | 10-25 10-3 5-10 0,1-0,3
TpeLwnHoBaTble
OueHb Ccu/bHO- > 30 0-25 >5 Jonn 3-10 <3 bonee MeHee
TpeLnHoBaTbIe eanHnL 10 0,1

B CKBaXXVMHE,

YcnoBHble 0603HaYeHWs, NPpUHATBIE B Tabnuue A.1:

KTn — OTHOLLEHVE CyMMapHO NNoLWaan TPELLWH K NAOoLLaan Nopospl;
E, Ups — TO e, B NOPOAHOM 6/10Ke (0TAENbHOCTK).

Mj — YMCNO TPELLMH Ha 1 M UHWK N3MEPEHNS HOPMAbHO FNMaBHO UM FNaBHBIM CUCTEMAM TPELLMH;
RQD - oTHOLLEHVE 06LLeli ANMHBI COXPaHHbIX KYCKOB KepHa AnMHo 6onee 10 cv K A/IMHEe NPo6GYPeHHOro nHTepBana

MpumeyaHue— CraboTPeLLMHOBATbIE U OYEHb CUMbHOTPELLMHOBATLIE MACCKBbI PEKOMEH/YETCS XapaKTepu3oBaTh
OfHUM 3HauyeHueM M, OTHoOCAWMMCS K JoGoil cucTeme TpewyH. CpefHe- M CW/IbHOTPELLMHOBATHIE MAcCMBbl MOTYT
XapaKTepW30BaTLCA HECKO/bKAMM 3HAYEHWAMM M;, OTHOCSLLMMMCS K PasfNYHbIM F11aBHbIM CUCTEMaM TPELLMH.

Ta6nunua A2- Knaccudukaums CKaslbHbIX MacCMBOB M0 BOAOMPOHMLAEMOCTH

CreneHb KoatpthmumeHT Y nenbHoe BOAOMNOr/oLeHne

BOZOMPOHMLIZEMOCTH (unbTpaumm k, m/cyt g, N/MVH
MpakTnyeckm < 0,005 <0,01
BO/IOHEMNPOHULIaEMble
CnaboBoaonpoHULIaeMble 0,005-0,3 0,01-0,1
BogonpoHuuaemble 0-3 01-1
CunbHOBOAO- 3-30 1-10
NPOHNLIaeMble
OyeHb CUbHO- >30 >10
BO/AOMNPOHMLAEMbIE

Ta6nunua A3- Knaccndukaums cKasbHbIX FPyHTOB M0 AeiopMUPYEMOCTM

CteneHb gethopmMmpyemocTu

Mogynb gechopmaummn maccuea E, MIMa

OueHb cnabogedopmupyemble > 20 000
CnabogethopmupyemMble 10 000 — 20 000
CpegHegethopmmpyemMble 5000 - 10 000
CunbHogethopMmpyemMble 2 000 -5 000
OueHb cnnbHOAehopMUpyeMbIe <2000
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Ta6nunua A4-Knaccndukaums CKaslbHbIX MacCMBOB MO CTEMEHU BbIBETPEIOCTU

KoatpthmumeHT
CreneHb Koadiputument TPELLMHHOIA PackpbiTne
BbIBETPENOCTA BbIBETPENOCTH MYCTOTHOCTU TPELWNH Aa, MM
KW K 0/
Tn, 70
CuWnbHOBbLIBETPESbIE <0,8 >3 >5
BoiBeTpesble 0,8-0,9 3-1 1-5
CnaboBbIBeTpenble 09-1,0 1-05 05-1
HeBbiBeTpesible 1,0 <05 0,1-05

Kw — OTHOLLEeHWe MI0THOCTU BbIBETPENOr0 o6pa3ua FPyHTa K NJIOTHOCTU HEBLIBETPENOIO o6pa3u,a TOrO Xe rpyHTa.

MpunmeyvyaHunsa

1 CreneHb BLIBETPENIOCTM CKa/lbHOFO FPYHTA, XapakTepusyemas Tabnuueil A.4, TeCHO CBfizaHa C pasrpysKoi
CKa/IbHOrO MaccuBa. Mo cTeneHn pasBUTWS 3TUX ABNEHUIA CKaslbHble MacCcuBbl MO Mepe UX 3arny6/ieHns OT AHEBHON
MOBEPXHOCTY PEKOMEHAYETCA Pa3feNisiTb Ha YeTbipe 30HbI (MK MOA30HbI), KOTOPblE KPOME YKasaHHbIX B Tabnuue A.4
roKasaTtenei XxapakTepu3yroTCca TakKe CneayoLmnm:

2 30Ha A CUNIbHOTO BbIBETPMBAHWS (3/1I0BUMPOBAHUA) OBLIYHO C/IOXKEHA MasIoNPOYHbLIMKU MOPOAHLIMK 6/10KaMu
CYLLECTBEHHO M3MEHEHHOI0 XMMMUKO-MUHEPAIbHOrO COCTaBa M MMeeT 60/IbLLEe YNCI0 Pa3HOOPUEHTUPOBAHHbIX TPELLVH,
KaK MpaBuio, 3amofHEHHbIX PbIX/bIMU MPOLYKTaMW BbIBETPUBAHUA MATEPUHCKOM MOPOAbI WM MPUBHECEHHbLIM
MEJTKO3EMOM.

3 30Ha b cpefiHeit cTeneHn pa3rpysku U BbIBETPUBAHMS UMEET 3aMETHO M3MEHEHHYHD OKpacKy, HO Ma/lou3MeHEHHBII
MUHEPa/IbHBIA U XUMUYECKMIA COCTaB MOPOAHbLIX G/I0KOB, Y4allleHHble W pacLUMPEHHble TPELMHbI C 3an0/IHUTENEM U3
MeJIKO3eMa N MECTHOE MHTEHCUBHOE U361paTe/ilbHOE BbIBETPUBAHME.

4 3oHa B cnaboil pasrpy3kv M BbIBETPMBAHUSA XapaKTEPU3YeTCA HECKONbKO 60MbLUMM, YeM B HEM3MEHEHHOM
MaccyBe, KOIMYECTBOM TPELLMH W HA/IMUYMEM BAOSb HEKOTOPbIX TPELLMH C1aboro n3bupaTesibHOr0 BbIBETPUBAHMS.

5 30Ha I He 3aTPOHYTa Pa3rpy3Koli 1 BbIBETPMBAHMEM.

K}'IaCCI/IqOI/IKaLllVIFI CKaJ/IbHbIX MaCCMBOB N0 XapaKTepPy C/I0XKEHUA

Mo XapaKTepy CNOXeHWs Lienecoo6pasHO BblAENATh CNEAYHOLLE KaTEropyun MacCUBOB:

MacCMBHble  KpYnHOG/MOYHble  (Cnabo  pacunieHeHHble,  MOXO  MOAAAOLLMECs
136MpaTeslbHOMY BbIBETPUBAHMIO);

6oYHble (C YETKO BbIPAKEHHbIM PACUNEHEHWEM Ha OTAENBbHOCTM, OrpaHUYeHHbIe
MOBEPXHOCTSIMM 0CMabNeHNs, BbIBETPMBAIOTCS MPEVMYLLIECTBEHHO M3GMPaTe/bHO);

cnouctble (C  NpeoGnafjaloLLeii CUCTEMO TPeWMH, HepaBHOMEPHO W36MpaTenbHO
BbIBETPMBAOLLIMECS);

nauTyatble  (CUAbHO — pacuyneHeHHble, Nerko  MoAJatoliMecs  HepaBHOMEPHOMY
136MpaTeNIbHOMY BbIBETPUBAHMIO).

Knaccugmkaums ckanbHbIX MacCMBOB MO CTEMEHN 0HOPOAHOCTU

Mo cTeneHu 0JHOPOAHOCTY PEKOMEHAYETCA BbIAENATb CefytoLme KaTeropum MacC1BOB:

0fHOpPOAHble  (KBa3WOLHOPOAHbIE), CMIOXEHHble OAHWM TWUMOM MOPOA, W3MeHeHue
3HAYEHMI XapaKTEPUCTUK KOTOPOro MO KaXAoMy K1acCU(IUKALMOHHOMY MpPU3HAaKYy He
BbIXOAMT 3a Npefesibl, COOTBETCTBYIOLME OAHOWN KaTeropum (T.e. yKasaHHble B OfHOW CTPOKe
B Tabnmuax A.1-A.4);

HEOHOPOLHbIE, C/TOXEHHbIE HECKO/IbKMMU Pas/IMiHbIMK TUMaMU NOPOL UK CofepKallime
OTfENbHble 30Hbl, 3HAYEHMS| XapaKTePUCTUK KOTOPbIX MO BCEM WM  HEKOTOPbIM
KnaccumKaumMoHHbIM NpU3HaKam BapbupyltoTCA B Mpejenax, COOTBETCTBYHOLUMX [ABYM
KaTeropusm;

OYeHb HEOAHOPOAHble, C/IOXEHHblE HECKONbKUMM  Pa3/INYHbIMW - TUNamMuM  Mopog W
cofiepxalume OTAeNbHble 30HbI, 3HAYEHWUS XapakTepuCTWK B KOTOPbIX MO BCEM WU MO
00/bLUMHCTBY NPW3HAKOB BapbUPYKOTCS B Npejenax, COOTBETCTBYIOLMX TPEM WU [aXKe BCEM
YeTbIpeM KaTeropusm.
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Pa3HoBuaHOCTb JTbANCTOCTb rpyHTA 3a CYET BUAMMbIX IEASHbLIX BKIKOYEHUI ij, %
FPyHTa CKa/IbHOI0 rpyHTa HECKa/IbHOI0 rpyHTa
OueHb cnabonbanCTbIi <0,1 <3
CnabonbancTblii 0,1<ij<0,5 3<j<20
NbancTblii 05<ij<1 20< ;<40
CuNbHONbANCTbIN 1< ;<5 40 < ij< 60
OueHb CUNbHOMbANCTbIN >5 > 60

Knaccugunkaums Mmeps/blix HECKa/IbHbIX FPYHTOB MO CTEMEHU

LleMeHTaUMmM NX NbA0M
PeKoMeH/yeTCA BblAeNATb ClefytoLe KaTeropum Mep3nbiX rpyHTOB:

TBEPLOMEpP3/ble TPYHTbl — MPOYHO CLEMEHTMPOBaHHbIE J/IbAOM, XapaKTepusytoLiuecs
OTHOCUTE/IbHO XPYNKUM paspyLUeHNeM 1 TeMMEePaTypoir, yKasaHHOM B Tabnuue A.6;

NNaCTUYHOMEPS3/IblE  TPYHTHI

— CUEeMEHTUPOBaHHbIE NbAOM,

CBOVCTBaMM 1 TEMMEPATYPOW, YKa3aHHON B Tabnuue A.6;
Cbiny4yemMep3fble FPYHTbl — KPYMHOOG1OMOUYHbIE W MecyaHble, He CLEMEHTUPOBaHHbIE
Nb[IOM BCNEACTBNE MA/ION UX BNAXKHOCTW.

Tabnunuya A6

06nafaroLime  BS3KUMM

Pa3HOBMAHOCTb rPyHTa

Bug rpyHTOB TBEPLOMEP3/bIi NAacTUYHOMEP3/bIi CblMyyemep3sblil npu
nput<t’, °C nput, °C <0, °C
CKasbHble 1 {7 =0
NoJyCKasbHble - -
KpynHoo61oMouHble t' =0 - -
Mecku rpaBenncTble, KPynHble
W cpefHeit KpynmHOCTU t'=-0,1 th <t <t S, <015
Meckun Menkue 1 MblneBatble t" <t <t"® npu
t'<-0,3
’ S,>08

InmHucTble | Cyneck ' <-0,6

CyrnnHoK t'<-1,0 t7 <t <t -

n1Ha t'<-1,5
3aTOp(hOBaHHbIi t,7=-0,7(3+ 7)) {7 <t <t -
Topg - t<0 -

MprumeyaHue—t" —TemnepaTypa rpaHULbl TBEPAOMEP3/Or0 COCTOSHUS MUHEPANbHBIX TPYHTOB; t1T — TO Xe, A5
3aTOphoBaHHbIX TPYHTOB; t3 — Temnepatypa Hauana 3amep3aHusi; Jr — OTHOCUTENILHOE COAEPXaHWE OpraHWYeckKoro

BELLECTBA; Sr— KOA((PMLMEHT BOLOHACHILLEHMS.
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MpunoxeHwe b
(pekomeHayemoe)

OnpegeneHne napameTpoB BHYTPEHHEro TpeHus (tgg’, ¢'), KoaguuymeHTa
(hMNbTPALNOHHOW KOHCOMMAALNN Cy U KO3(PAULMEHTA HAYaIbHOT0
NMopoBOro gasneHnsa Ky METOLOM TPEXOCHOI0 CXaTus,
AaB/IeHNA NpeaynaoTHeHUS P’c METOLOM
KOMMPECCUOHHOI0 CXXaTus 1 KoaguuneHTa nepeynnotHeHns OCR

B faHHOM NpPUNOXeHUN JaHbl YTOUHEHUA psga nonoxeHunin FTOCT 12248 n TOCT 20522,
Harnpas/fieHHble Ha MOBbIWEHWe TOYHOCTM W [OCTOBEPHOCTM OMpefefieHns napameTpoB
TPEHUS TPYHTOB B 3P(heKTUBHbLIX HAMPSXKEHUAX, a TaKXKe Ha YCTaHOB/IEHME PeKOMEHAYEeMbIX
MeTOL0B OnpeAeneHnsa napaMeTpoB, YKa3aHHbIX B HA3BaHUN MPUIOXKEHNS.

OnpepgeneHne napameTpoB BHYTPEHHero TpeHus (tgg’, ¢’), KoahgmumeHTa
KOHCONMAAUnNKn ¢y N KoahgurumeHTa HauasibHOro NopoBoro gasneHns Ky
METOAO0M TPEXOCHOI0 CXXaTus

6.1 MoarotoBka 06pasia rpyHTa K UCNbITaHWNo

6.1.1 Ans npuBefdeHns obpasua rpyHTa B COCTOSIHME, COOTBETCTBYHOLLEE YCNOBUSM €ro
MPUPOLHOro 3aeraHnst Mo BenuyMHe 3MPMEKTUBHLIX HAMNPSHXKEHWIA B CKeNeTe rpyHTa u
BE/IMYMHE NMOPOBOr0 AaB/IEHUSA, BbIMOHAETCA KOMIMIEKC MEPONPUATUIA, UMEHYEMbIA 3TaNoMm
peKkoHconMaauun.

6.1.2 3tany pekoHcOonMfaumMm obpasya rpyHTa [O/DKeH MpeawecTBoBaTb pacyeT
Hanps>KeHWn, AeCTBOBABLUMX Ha 06pasel, B YC/OBUAX €CTECTBEHHOrO 3a/eraHus: MoaHoro
BEPTMKa/IbHOT0 HarnpsXeHusa 010 U MOMHOINO FOPU30HTAILHOIO 030. 3[€Cb U [anee NUHAEKC
«0» 03HayaeT, YTo 3HayYeHne napameTpa OTHOCUTCA K YC/TOBUAM €CTECTBEHHOIO 3a/1eraHus.

MakcvMasibHble  3HAYEeHUSt MOJHbIX  HAMNPsHXKEHWA  CrnefyeT Has3HayaTb C  Y4eTOM
BO3MOXHOCTEN 060pyL0BaHNA: AOMYCTMMOr0 AaBNeHNs B Kamepe npubopa u MakCMMasibHOr o
YCUNMSA npecca, CO3JaloLLero O0ceBoe HarnpsbkeHve. [lpu  ornpegeneHMn nokasatenei
MEeXaHWYeCKNX CBOMCTB TPYHTOB HarpsKeHHOe COCTOSHME OLEHUBAETCSH B 3(PHEKTUBHbLIX
Hanps»KeHUAX 0’13, ONpesenseMbixX no gopmysne

0'13=(013—-U), (6.1)

rAe U — NnopoBoe AaBneHue, 01,3 — NOHbIE HANPSHXKEHUS.
MprpoaHOe MOPOBOE AaBNeHMe B MCCNeAyeMOM CNOe FPYHTOBOrO maccuBa (OCHOBaHUS)
paccunTbiBaeTCs No hopmyse

Uo = PwlZw , (B.2)

rae Uo — NOPOBOE [1aB/MEHME B MaCCUBE Ha OTMETKE 0TO6Oopa MOHOMUTa, KIa;
Pw — MIOTHOCTb MOPOBOI BOAbI, T/M;
0 — YCKOPEHWE CUJibl TKECTU, M/c?;
Zw— TNy6UHa 3aneraHns obpasya rpyHTa OT NooXeHWs YPOBHSA FPYHTOBbIX BOA, M.
MpupoaHoe 3adhheKTUBHOE BEPTMKa/IbHOE HaNpshKeHe paccUnTbIBaeTCA No hopmyse

0'10=p 9 (Z—2Zw) +(P— Pw) 9 Zw, (6.3)

rae p — NIOTHOCTb rPyHTa, T/M3;
0'1,0 — 3(heKTMBHOE BePTUKaIbHOE HamnpsXkeHwue, KIa;
Z — rNy6uHa 3a/1eraHns o6pasua rpyHTa oT NoBEPXHOCTU FPYHTA, M.
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Mpn oTbope 06pa3LoB M3 FPYHTOBOrO MaccuBa, PacnosiOKEHHOro Ha AHe PeYHOW uaun
MOPCKOM aKBaTOpuK, K MOPOBOMY AaBNEeHUKO Heobxoanmo [06aBnsiTb [AaBfeHve BOAbl
(paBneHne ctonba BOAbl) Ha YPOBHE MOBEPXHOCTWU FPYHTa, a FPYHTOBbLIA MacCMB CUMTATb
MOTHOCTbO BOLOHACBILLEHHBIM (Zw = Z).

Mpy ucnbiTaHMsX 06pasLOB TPyHTA C OOMbLUMX FNYOMH [AOMYCKAeTCs OrpaHMuMBaTh
pacyeTHOe MOpPOBOE AaBfeHMe Up 3HaveHvem 300 KIla, Mpy KOTOPOM, Kak MpaBwno,
obecneunBaeTcs NPaKkTUYECKM NOHOE PaCTBOPEHME ra3006pa3HO COCTaBNSAIOLLEN.

A heKTNBHOE TOPU3OHTA/IbHOE HAMPSHKEHUE B YCNOBUAX €CTECTBEHHOMO 3a/ieraHns 0'spo
onpenensieTcs popmynomn

0’30 = koG'1,0, (5.4)
rae Ko— KoaghdmumeHT 60KOBOro AaBneHus (MpUHMMaeTcs no tabnuue b.1).
Ta6bnunuya b.1

IpyHT 3HaueHve ko
lMecok 0,35-0,55
Cynecb 0,40-0,55
CyrnnHok 0,50-10,60
nuHa:

npu 1. < 0,25, 0,33-0,60
npu 0,25 I, < 1,0 0,60 -0,82

MpumeyaHuns

1 BblyucieHne NOpPOBOro AaBneHns Uo, AN(EKTUBHBIX BEPTUKANBHOIO 0’10 U FOPU3OHTAILHOTO 030 HAMPSHXKEHUI B
MaccuBe MOXET MPOW3BOAMTLCA C YYETOM Ha/Muus B OCHOBaHMKM OTHOCUTENBHOTO BOAOYynopa (CMOEB FAMHUCTbLIX
FPYHTOB C HU3KUMMU 3HAYEHUSIMW KO3(hPMUMeHTa uabTpauum). B 3ToM cnydae 3qdeKTUBHbIE BEPTUKaIbHbIE
HanpsXKeHWsi Mo KPOBMe BOAOMPOHMLAEMOrO C/1051, JIEXALLEro HWKe BOAOYMNOPa, paBHbl MOMHLIM HaMPSHXKEHUSM Ha
NOZJOLLBE MEPEKPbIBAOLLErO €ro BOAOYNOPHOO COS.

2 1ns vnoB 1 TeKy4YennacTUYHbIX MUHUCTLIX FPYHTOB MOXHO MPUHATL ko = 1,0.

3 B cyLleCTBEHHO NepeynnoTHEHHbIX FpyHTax (npu OCR > 4) cnegyeT npuHuMarts ko = 1,0.

6.2 31an pekoHconmaauum 06pasua BbIMOHAETCS CNeayoLLmMM 06pa3oMm.

5.2.1 MNpun NpoBefeHUN UCMbITaHWA B CUCTEMe MPOTMBOAAB/EHUS CNefyeT UCMOob30BaTh
[leaspmpoBaHHyt0 Bofy. pu ycTaHOBKe o6pa3ua B Kamepy npubopa crefyet UCKIUNTb
3allem/eHne BO34yxa B KOHTaKTax MOBEPXHOCTM 06pasia C 371aCTUYHON 060/104KON U C
BEPXHUM M HVKHUM LUTamnamu. [ns aToro [0 ycTaHOBKM 06pasua cnefyeT cucteMy Tpyook,
NOABOAALLMX BOAY K LUTamMnam, U OTBEPCTMS B LUTaMNax 3anosfiH1Tb AeaspypoBaHHON BOAOW
[0 MOSBMIEHNA ee Ha MOBEPXHOCTU LUTAMMOB M BbITECHEHUS MY3bIpbKOB BO3Ayxa. [N
NCK/IOYEHNA  3alleMfieHnsi  BO3gyXa Mexzgy 00pasuom WM 371aCTUYHOM  060/I0HKOIA
PEKOMEH/YETCA:

a) MpW MCMbITaHMAX HepasMOKaloLMX M HeHabyxatoLmx rpyHTOB NMOMeCTUTh obpasel, B
KOHTelHep C [ieaspupoBaHHON BOAOW Ha 1-2 MUH;

6) npv uCnbITaHUAX 06paslyoB CrabbiX WAM Habyxalowmx TPyHTOB 0653aTe/lbHO
MOMECTUTb B KOHTENHEP C [easpupoBaHHO BOAOW Pe3NHOBYH 060/104KY HEMNOCPEACTBEHHO
rnepes ee yCTaHOBKOI Ha obpaseL;

B) MpV WCNbITaHUAX TPYHTOB B MpuUbOpax CO BCTPOEHHOW 31aCTUYHOM 060/104KON
06ecneynTb 3anosiHeHNe 3a30pa MeXay rPYHTOM 1M 060/104KON easpupoBaHHON BOLOW.

5.2.2 TNo 3aBepLUeHMM YCTaHOBKM 06pa3sLa, YCTaHOBKM W 3arofIHEHUA Kamepbl npuoopa,
YCTaHOBKM W NOAKHOYEHNS N3MEPUTE/IbHBIX CUCTEM, ApeHaX M3 obpasLa MnepekpbiBaeTcsa u
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NMPOM3BOAUTCS MOBbLILIEHNE CPeAHEro AaBfeHVs B Kamepe npubopa O [0 3HaYeHUs 0’3y,
paccymTaHHoro cornacHo b.1.2, no qopmyrne (b.4).
MoBbllleHNe [faBneHWs B Kamepe mnpubopa ¢ npomussoautca ctyneHamun Ds, =Ds,.

BennunHa CTyneHei, Kak npaBwno, He AomkHa npesocxoantb 20-50 klMa (ans rpyHTOB
TBEPAON KOHCUCTEHL MU NPy 060CHOBaHUM BeNMUMHA CTYrMEeHel MOXeT ObITb yBennyeHa Ao
100 — 200 kMa). Bblgep>xKa Ha KaXKAO0W CTYMEHW Harpy>XeHUs CoCTaBNSeT He MeHee 15 MUH.
O[LHOBPEMEHHO MNPOM3BOAMTCA M3MEPEHMe MOPOBOro AaBleHus B obpasue uU. Ha kaxpaoin
CTYMEHW HarpyXXeHus onpegenserca 3HadeHue napametpa B =Au/Aac, rge Au — npupatleHue
[aBNeHns B MOPOBOW BOE NPV YBEIMYEHWNW CPELHEro AaBNeHns Ha CTyNneHb Ad.

5.2.3 Mo JOCTVYXXEHUM MOMHBLIMU HaNPSHXKEHWSAMU 01= 03 3HAYEHWI 030 B 3aBUCUMOCTM OT
BE/MYMHBI  BO3HMKAIOLLEr0 MOPOBOr0  AaBfieHUs  [O/DKHbI  NPOWM3BOAUTLCA  [ENCTBUS,
yKas3aHHble B b.2.3 — b.2.6.

Ecnn nocne [OCTVXKEHUA MOMHBIMU HaMpPsHKEHUAMW 01= O3 3HaYeHW 0’30 MOPOBOE
[aBNeHne NpaKTUYecKn OTCyTCTBYeT U < 0 (3HayeHWe napameTpa B Ha nocnegHein cTyneHu
< 0,3), TO onpefenseTcd OTHOLUEHWE KO3PPULMeHTa BOLOHACBIWEHUS TPyHTa Sy K
pacyeTHOMY 3HayeHUO Srp. Ecnm oTHoweHue Si/Srp = 0,95, TO 3tan pekoHconMgaumm
CUMTAETCA 3aBEPLUEHHbIM.

Ecnm Si/Srp < 0,95, pekoHconmpaums MpoAo/HKaeTcd Mo MeTo4y MPOTMBOLAB/EHUS.
Cucrtema npoTMBOAaBNEHUA OTKPbIBAETCA W MPOU3BOAMTCA OLHOBPEMEHHOE YBeNuyeHue
MOSHbIX HANPSXKEHWA 01= O3 W MOPOBOro AaBneHus B o06pasue (MpUHYAUTENIbHO) Ha
BE/IMUMHY CTyneHn Ac = Au. Mpon3BoaMTCA M3MepeHUe LaB/ieHNUs MOPOBOMA XMAKOCTU Ha
NMPOTUBOMNOMOXKHOM TOpLe 06pasua U'. BeIMumHbl 0 U U NOAAEPKMBAKOTCSH MOCTOSAHHLIMU [0
Tex Mop, Nnoka pasHoCTb U'—U He yMeHbluaetcs Ao 5 % ot Au. Ecnu nsmepeHne nopoBoro
[aBNeHNss Ha MPOTMBOMOMIOKHOM Topue obpa3lia HEBO3MOXHO, TO BblepXKKa BO BPEMEHM
onpefenseTca crabunmsauven ypoBHS XKMAKOCTM B CUCTEME MPOTUBOAABNEHUA (MK
OTCYTCTBMEM MMOTOKA XXMAKOCTM B 06pasew, rpyHTa). MNpoueaypa CTyneH4aToro noBbILEeHUs
MOJIHOTO JaBNeHns B Kamepe nprbopa v NopoBOro AaB/ieHNs NMPOA0/HKaeTCa [0 LOCTUXKEHUS
MOpoBbIM [aBNIEHNEM Be/IMUYUHbLI Up B YCNOBUAX ECTeCTBEHHOro 3aneraHus. BenuumHa
cTyneHeir Au = Ac B 3TOM npouefype He Ao/mKHa npesbiwaTtb 50 klMa. Ha atom 3tan
PEKOHCONMAALNN CHUMTAETCA 3aKOHYEHHbIM.

5.2.4 Ecnv nocne AOCTMXKEHWUSA MOMHLIMW HaNPSHXKEHUAMMN 01= 0 3 3HAYEHW1 0’30 B 06pasLe
rPyHTa BO3HWKNO MopoBoe AasreHue 0 < u < Up M 3HaveHue napametpa B Ha nocnepgHei
CTYNeHW Harpy>xeHusa npesblwaeT 3HadeHue 0,3, TO NPOLO/KAETCA CTyrNeHYaToe MnoBbILeHue
CpefHero nosIHOro HanpsbkeHWs o (01 = 03) B YC/IOBUAX 3aKPbITOW CUCTEMbI C 06A3aTeNbHbIM
“3MepeHneM NOpoBOro AaBfieHns U. MOBbILLEHWE MOMHBIX HANPSXKEHUIA 01 = 03 MPOU3BOAUTCA
[0 Tex nop, Noka Nnbo: a) athheKTUBHbIE HANPSHKEHUS B 06pa3Le 0’1 = 0’3 =(03— U) He CTaHyT
paBHbIMU 3((EKTUBHOMY TOPU3OHTAIbHOMY HarMpsXXeHW0 B OCHOBaHUWU CO'30 W MPU 3TOM
NMopoBOe [aB/neHMe B 06pa3lie U He MNPEeB30MAET PacUeTHOro 3HauyeHus Up; 6) MopoBoe
AaB/eHNe U JOCTUIHET PaCYETHOr0 3HaYeHMs Uo (MpY 3TOM 3PMEKTUBHbLIE HANPSHXKEHWA 0’1 =
0’3 He MPeB30MAYT PACYETHOro 3HaYeHus 0'so). BennuvHa ctyneHeid Ds, = Ds ;He gomkHa

npesocxogntb 50 KMa (4N rpyHTOB TBEPAON KOHCUCTEHUMM BeNMYMHA  CTYrMeHew
Harpy>XeHns MoXkeT ObITb yBennuyeHa o 100 — 200 KIMa), BblAEPXKKA HA KaXKAOW CTYMEeHU
npupaLleHns HanpsXXeHWn COCTaBNSAeT He MeHee 15 MUH.

b.2.5 B cnyyae, ecnu npu onepaymax no b.2.4 okasanocb 0’1 = 0’3 = 0’30, U < Up, TO B
CUCTeMe MPOTWBOLABNEHUA CO3LAeTCA [aBNeHue Uo W [peHax OTKPbIBAeTCH, Aa/lbHenLlas
PEKOHCONMMAALNA BLIMOMHAGTCA MO METOAY NPOTMBOLAB/EHMA, Kak onucaHo B B.2.3 fo
3aBepLUeHuns aTana pekoHconmaaumnn (0'y=a’'s =0’ 30; U = Uo; 01 = 03 = 0’30 + Uo).
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B cnydae eciv npu onepaumax no 5.2.4 okasanoch U = Ug, 01 = 03 < 030, TO B CUCTEME
NPOTMBOJABNEHUA CO3[aeTcA [aB/ieHWe Up W [ApeHaX OTKpbiBaeTca. [1pon3BoanTcs
CTyneH4YaToe YBEIMYEHME MOJHbIX HANPSHKEHWI A0 3HAYEHWUI 01 = 03 = 0’30 + Uo. BennumHa

cTyneHeit Agr =A g3 He gomKHa npeBocxoauTb 50 KMMa. Bbiaepykka BO BPEMEHW Ha KaXK/oli
CTyneHW onpegensieTca N0  cTabunusauum  gedopmaunii B obpasue  (MOXeT
KOHTPOMMPOBaTbCA MO  CcTabunmsauymm  ypoBHA  (MOTOKA) >KMAKOCTM B CUCTEME
NMPOTMBOLAB/IEHMS).

5.2.6 MNpwn npoBefeHNN NCMbITAHUIA OXNaXKAEHHbIX FPYHTOB MPOLECC PEKOHCONMAALMUN MO
APPEKTUBHLIM ~ HAMNPSHKEHUAM X MOPOBOMY  [aB/IEHWUIO  [O/DKEH  COMPOBOXAATbCS
TepMOoCTaTUpOBaHEM NPK 3aflaHHOM 3Ha4YeHMN TeMnepaTypbl.

KoHconmanpoBaHHO-HeapeHNPOBaHHbIE UCTbITaHNS

5.3 KoHconmanpoBaHHO-HeApeHPOBaHHbIE UCTMbITAHUA CNYXaT A/ ONpefenieHns:

3(heKTUBHOrO yrna BHyTPEHHEro TpeHus @';

aheKTUBHOI O cLeneHuns c’;

KoahpuLmeHTa (prbTPaLMOHHON KOHCONNAALMM Cy;

KO3hpmLmeHTa HauyasIbHOr0 NMOpPOBOro AasnieHns Ky.

[Ona  BCEX  UCMbITbIBAEMbIX  TPYHTOB  HEOOXOAMMO  onpefensatb  (PuU3nyeckue
XapakTepuCTUKMN U rpaHyIOMeTPUYECKNiA COCTaB.

6.4 KoHconupaumsa npoBoAMTCA NpU MOCTOAHHOM MNPOTWUBOZABNEHUW, LOCTUTHYTOM Ha
aTane pekoHconngaummn. [asneHns KoHconugaummn (pasHoCcTb MeXAy [aBfieHNeM B Kamepe U
NPOTUBOAABIEHNEM) NS 06Pa3LLI0B rPyHTa O4HOr0 MOHONMUTA AO/MKHbI BKHOYATb YKa3aHHbI
B 3a[aH1UN AuanasoH CTPOUTENbHbIX Harpy3oK W BbIOMPATbCA Tak, YTOObl 4aBMIEHWs 0’3 MO
3aBepLUeHNN KOoHcoNMMaaunn oTivyannce Apyr OT Apyra Ha BennumHy, paBHyro 40-50 %
3HaYeHNsa 0’3o B TOYKE OTOOpPa MOHOMWUTA, HO He MeHee yem Ha 20 kla A4n1s MArKo- u
TeKy4ennacTUUHbIX FNHUCTBLIX TPYHTOB (0,5< I < 1) 1 50 kIMa ana rpyHToB 60/1ee TBEPAbIX
KOHCUCTEHLMIA. MpoT1BOLaBNEHME YCTaHAB/IMBAETCA PaBHbIM U = Ug UM HUXKE C TEM, YTOObI
[laBNeHve, YyCTaHaB/lMBaeMOe MNPV  KOHCOMMZAUWKW, He MPEBLICUIO  [OMYCKaemMoro
KOHCTPYKL el Kamepbl Nprbopa.

Jlonyckaemoe CHWXeHWe MPOTUBOAAB/IEHUS OrpaHWYMBaETCA BENVYMHOW MOPOBOro
[iaBNeHns, NPU KOTOPOM Ha 3Tane pekoHconuiauuu napametp B ctaHoBuics 6onbwe 0,95
(pocTuraeTcs NONHOE BOAOHACHILLEHME 06pa3sLa 1 pacTBOPEHME ra30Boii (hasbl).

5.5 B Hauane vcnbiTaHus (Nocne 3aBeplUeHWs 3Tana PeKOHCOnAauum) nepekpbiBaeTcs
[peHax u3 obpasya W MNPOM3BOAUTCA MNOBbILWEHWE CPeLHEro MOSIHOr0 HanpsKeHus Ha
obpasey, ctyneHsmun Doy = Dos, He npesbiwarowymm 50 KlMa. KoHeyHoe 3HayeHne NosHbIX
Hanps>KeHWn onpefenseTcs BEIMYUHOW C'10 + O'c, TA€ O'c — BEPTUKA/IbHOE HaMpsXXeHUe Ha
rny6uvHe oT60pa MOHONUTA OT CTPOUTENIbHON MPUIPY3KU OT COOPYXKEHWS. 3HAYeHUst O'c
OnpeaendarTcs , HanpuMep, B COOTBETCTBUM C YKasaHnamn K.2.

3HaueHWe C’c NPU  UCMBITAHUAX MOXEeT OblTb YBENMYEHO WM YMEHbLUEHO [A/14
Y[0BNEeTBOPeHNs TpeboBaHuWAM bB.4. Ha KaXAon CTYMeHW Harpy>XeHusi npou3BOAMTCA
BblAep>KKa BO BPEMEHW He MeHee 15 MUH 1 U3MepSAEeTCs NMOpOBOE AaB/eHue.

[N HenosHOCTbHO BOAOHACLILLEHHBLIX TPYHTOB (COAepXKawmx HepacTBOPEHHbIN ras,
B < 0,95) nocne atana pekoHCONMAauuuM 1 No pesynbTaTam BbINOAHEHUS yKasaHui B.5 B
KXAO0M OnbITe OMNpPeAensieTcd 4acTHOe 3HayeHuWe KO3PPULMeHTa Haya/lbHOro MOPOBOro
paBneHms Ky Kak OTHOLUEHME CyMMapHOro MpupaLLeHms nMopoBoro fgaeneHus Au 3a Bpems
MPUIOXKEHNA HANPHKEHNIA Go= (01,0 + 0'c) K BEIMYMHE 0o

Ku = Au/aoo. (B.5)
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HopmaTvBHOE M paBHOE emy pacyeTHOe 3HauyeHue KO3MMLMeHTa MOpPOBOro AaBfieHNUs
(K" = Ky) onpegensetcs Kak cpegHee apuMeTUHECKOEe U3 ero YacTHbIX 3HAYEHMWIA.

5.6 3agaya atana KOHCONMAALUMMN — B YC/IOBUSAX OTKPbLITOrO ApeHaxa MnpuBecTy obpasel, B
paBHOBECHOE COCTOSIHME MO 3((EKTUBHLIM  HaMNpsHXKeHUsAM, NpU  KOTOpbIX TpebyeTcs
onpefennTb MNPOYHOCTHbIE XapaKTepUCTUKW, a Takke [eopMauuoHHble — MOAY/b
06bEMHOro CXKatusi. [Na FAUHWUCTbIX TFPYHTOB [aHHble, MOMY4YeHHble Ha 3TOW CTaguu,
NCMOMb3yTCA AN onpedeneHns KoshduumeHTa (UAbTPALMOHHON KOHCONMAauumM cy, a
TaKXke 418 pacyeTa CKOPOCTWU [ehopMUpOBaHMA obpasua Ha 3Tane paspyLueHus (CABura).
KoHconnpgauma  npoBogMTCA  NpYM MOCTOAHHOM  3HAYeHMM  MPOTUBOLAB/IEHUS,
COOTBETCTBYHOLLEM NPUPOAHLIM YCIOBUAM 3aeraHus rpyHTa (ecnm B MporpaMmMe UcnbiTaHWi
HET APYruX yKasaHuii).

6.7 3Ortan KoHconupauuMu BbINONHAETCA OTKPbITUEM CUCTEMbI  MPOTMBOAAB/IEHWA.
Ob6beMHas fedhopmaums obpaslia B Xo4e KOHCONMaaunmn onpeaenseTcs ¢ noMoLLbH CUCTEMBI
NPOTUBOAABNEHUS NYTEM U3MEPEHMSt 06beMa BbITECHEHHOI M3 06pa3La NOPOBOI XXNAKOCTH.
3mepeHne o6bema BbITECHEHHOM XXUAKOCTKM (a NpU HEO6XOAMMOCTU U BEIMUMHbI MOPOBOro
[aB/IeHNs) NPOU3BOAMTCA C MOCTEMEHHbIM YBE/IMYEHVEM WHTEPBA/IOB BPEMEHN MeEXAY
oTcyeTamu, Hanpumep, vepes 0,2, 0,5, 1, 2, 5, 10, 15 n 30 MuH, yepe3 1, 2, 4 n 8 U n ganee B
Hayae N KOHLIE KaXXA0i CMEHbI.

Mpy NpoBeAEeHMN KOHCOMMAAUMM PEKOMEHAYETCA MCMO/b30BaTb OAHOCTOPOHHWUIA MGO
ABYCTOPOHHWIA TOPLIEBOW ApeHaX C YYETOM KOHCTPYKTMBHbLIX BO3MOXHOCTEW NprM60pOoB M
nporpamMmmbl 3KCNePUMEHTOB.

[Mpn OQHOCTOPOHHEM ApeHaXe U NP HaMyMK JaTymKa MopoBOro AaBfieHUs Ha TOpLE,
MPOTMBOMOJIOXKHOM OT  APEHUPYEMOro, KOHTPOMb MpoLecca KOHCONUZauuu A0onyckaeTcs
BECTU MO MNOPOBOMY [AaBneHuto. Kputeprem YCnoBHOW cTabunmsaumm B 3TOM Chyyae
ABNIAETCS BblpaBHMBaHWE NOPOBOro 4aB/eHNs C NPOTMBOAAB/IEHMEM.

5.8 Mo pe3ynbTaTtam U3MepeHNiA CTPOATCA rpatmkn 3aBUCUMOCTe AV = f(\/f ), AV = 1g(t)
M B TEX Cy4asx, Korfa nsmepserca noposoe fasfieHne — u = f(t), No KOTopbIM OnpeaenseTcs
Bpems 90 %-Hoi KoHconMaaumn teo, Bpems 100%-Hol KoHconugaumm tigo 1 Bpems 50 %-Hoi
KOHCO/MAaLmnm tso.

KoHconmpaumo crnefyet MpoAo/XaTb He MeHee CYTOK Mocfie AOCTUMXEHUS BPeMeHwu
100%-Hol punNbTPaLMOHHON KOHCONMAALMW, YCTAHOBEHHOM MO rpadnKam.

5.9 YacTHble 3Ha4YeHUs Ko3h(puumeHTa (PUNIbTPALMOHHOW KOHCONMMAALUN Cyvi N0 MEeToAy
«KOPHEHb KBaapaTHbIl 13 BPEMEHW» BbIYMCASKOT N0 hopmyne
— T90h2

v )
t90

rae Too — KO3(h(MUMEHT (haKTOp BPEMEHN), COOTBETCTBYHOLUMIA CTEMEHN KoHconuaaumm 0,90,
paBHbIin 0,848;

h— BbicoTa 06pasya (CpeaHas MeXay Hadva/lbHOM BbICOTOM M BbICOTOM MOC/e
3aBepLUeHMs OnblTa Ha KOHCOMMZAuMIo), cM. Mpu ABYXCTOPOHHEN (uabTpawum
MPUHMMaETCA BbICOTa, paBHas h/2;

too — BpemMs, MUH.

Bpems 90 %-Hol (hMNbTPaLMOHHON KOHCONMAAUMM OnpedensieTcs cneayowmnm obpasom
(pcyHok B.1).

MpoBogaT npsmyto ab, KacaTeNbHYH0 K Ha4ya/lbHOW JIMHEMHON YacTU KPUBOI YMNOTHEHWS
M 3aTeM MpAMyk0 ac, abcumccbl KoTopolr 6yayT Ha 15 % 6onblie abcumce npsimoin ab.
[MepeceyeHne NPsSMO ac C KPWUBOM YMNOTHEHWUA [aeT TOYKY, COOTBETCTBYHLYH 90 %
MepBUYHON KOHCONUAALNN.

c (6.6)
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Bpemsi 100 %-Hoi (hUNbTPaLMOHHON KOHCONMAALMM OMNPeAenseTca U3 BeNUUHbI 4/t ,

KOTOpOE ONpeaensieTcs Kak ToYKa NepecevyeHuns ropm3oHTaIbHON NPSIMOIA, COOTBETCTBYHOLLEN
DV =DV,, /09, ¢ KpuBOW YNI0THEHNS.

5.10 BbluncnieHve cv,i METOLOM «/TOrapudM BpeMeHW» BbIMOHAETCA TaK XKe, KaK yKa3aHo
B FOCT 12248 (npunoxeHue ).

5.11 HopmaTvBHOe M paBHOE eMy pacyeTHOe 3HayeHUs KO3((pULMeHTa KOHCONMAALMN
(Cv,n W Cv) ONpefensieTca Kak cpefHee apuhMeTNYeCKOe N3 YaCTHbIX 3HAYEHUN Cy,i.

OnpepeneHvie 3HaYeHNIA Cy BbIMONHAETCA AN AManasoHa HarpysokK, YKasaHHOro B 3agaHum
Ha nabopaTopHble WCnbiTaHUA. EcnnM  gmanasoH BbIXOAUT 3a Mpefefibl Harpysok npu
KOHCOMMAAL MK, TO NOCNeLHNE Harpy3K1 MOryT 6bITb COOTBETCTBYHOLLMM 06pa30M CMELLEHbI.

W g \I‘rw.a.:m

e

AVe || ______\%‘c\\'

AV

PucyHok B.1 — IMpadmueckunin cnocob onpegeneHns 90 % nepBUYHOR KOHCOMAALMN
MeTOJ0M «KBafipaTHbIA KOPeHb 13 BPEMEHN»

5.12 Mo 3aBepLUeHUN KOHCONMAAUMM KpaHbl APEHaXHON CUCTEMbl MEPEKPbIBAKOTCA U
NPOM3BOANTCS HarpyXXeHue obpaslia rpyHTa BEPTUKaNbHON Harpy3Koi [0 ero paspyLLeHus.
Harpy>eHne oCyLLIeCTBNSETCA UM C MOCTOSHHOW CKOPOCTbIO BEPTUKa/IbHON fedopmaumm
o6pasua €1, UM CTyNeHYaTbIM NOBbLILLEHNEM OCEBOI HArpy3Ku Npu 03 = const.

CKOpOCTb BEPTUKa/IbHBIX Ae(hopMaLnii €1 BbIOMPAETCA CeLyoLmMM 06pa3oM.

B cootBeTCcTBMM C yKasaHusMK B.8, 5.9 onpegensietcs Bpems 100%-HON GpunbTpaLMOHHOM
KoHconngaumm tioo. CKOpOCTb BEPTUKANbHBIX Aedopmauuii HaxoauTCA AeNeHUeM 3HauveHus
npeaenbHON BepTUKasbHOW fedopmMauun €:°, NOMYyYEeHHOM W3 Npeablaywmnx UCMbITaHUA
06pasLoB AaHHOTO FpyHTa MAM NpuHATon ana cynecei — 0,10, gna cyrnmHkos — 0,15, ans
rnvH — 0,20, Ha BENNYNHY tioo

e1= &P/ tioo, (6.7)

rae e, — CKOpPOCTb BEPTUKaNbHbIX AethopmaLyii.
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Mpyv CUNOBOM CNOCOGE Harpy>KeHWs BefMYMHA CTYMeHeil ycTaHaB/MBaeTCs U3
HeobxogMMocT nonyuntb 8-10 CTyneHeli Harpyskm [0 [OCTUMXKEHWUSA pa3pyLLeHus.
BblepXKa BO BpeMeHN Ha KaXKAOWN CTyrNeHW ycTaHaB/IMBAeTCA MyTeM [efleHUs BPeMeHU tigo
Ha YMCNO CTYMEHEN.

B npouecce ucnbITaHUA PernmcTpupyroTcs AaBneHue B kamepe npubopa, BepTUKasibHas
Harpyska Ha obpasel, rpyHTa, BepTUKa/IbHble NepeMeLLeHNs, NOPOBOE LaB/IEHNE.

cnblTaHns 3akaHYMBatOTCA NMPU BbINOSIHEHUW OLHOT0O U3 KPUTEpMEB, yKasaHHbIX B TOCT
12248.

5.13 Tlo pe3ynbTataM WCMbITAHWA  ONPeAensoT  COOTBETCTBYHOLIME  Mpeae/ilbHOMY
PaBHOBECMIO YaCTHbIE 3HAYEHNS 3NPEKTUBHBIX HAMPSXKEHWI C'1,1tm W 0'3.1tm. COBOKYNHOCTb 3TUX
3HaYeHWi, NONYYEHHbIX B Pa3HbIX OMbITax A1 OAHON PasHOBUAHOCTM TPYHTA, UCNO/b3YeTCA A5
onpegeneHns HopMaTuBHbIX (tgQ'n, Cn) M pacyeTHbIX (tgQ'1n, C'111) 3HAYEHMIA XapaKTePUCTUK
MPOYHOCTU CTATUCTUYECKMM MeTodamm B cooTBeTcTBumM ¢ TOCT 20522.

OnpegeneHve gaBneHns NpegynaoTHeHUA p'c METOLOM KOMIMPECCUOHHOI0
oXatnsa n KoapguuneHTa nepeynaotHeHns OCR

5.14 OnpefeneHve BefMUMHbI P’c  BBINOMHAETCA B KOMMPECCUOHHBLIX Npubopax,
obecneumBatoLLMX nepeaavyy Ha o6pasel, BepTUKa/bHbIX HanpsxeHnin ao 5-10 MMa c
pasmepoM Konew, guametpom 50 n/vnm 70 Mm 1 BbicoTol 20 £ 2 MM.

6.15 Harpy>keHne 06pasLioB Npon3BoAMTCA CTYNEeHAMM A0 HanpshkeHui B 5-10 MMa (B
3aBMCMMOCTU OT [Ny6UHbI 3aneraHns obpasila W OXMAAeMOA Be/MYMHbLI - [aBfieHus
npegsynioTHeHNs). Harpysky Ha Kaxgon nocneayrowein CcTyneHu cnefyer NPUHUMATb
paBHOW Y[ABOEHHOMY 3HaYeHWIO Harpy3kv Ha npefblgyweii cTyneHu, Hanpumep: 0,012;
0,025; 0,05; 0,1; 0,2 n 1.4., MIa. PekomeHAyeTCA ycTaHaBNMBaTb 4OMNOHUTENbHbIE CTYMEHN
Harpy>keHus B 061acTv npegnonaraeMbix 3Ha4eHUid p’c. HeobxoanmMoe BpeMs BbIAEPXKKN Ha
KaXK[0i CTYMNeHN Harpy3Ku cocTaBnseT He MeHee 24 u.

5.16 [na BCeX WCNbITbIBAEMbIX TPYHTOB HeEOOXOAMMO OMpefensaTb  (PU3nNYecKue
XapaKTePUCTUKN N TPaHyIOMETPUYECKUNIA COCTaB.

5.17 OnpegeneHnve YacTHbIX 3HAYEHUIA pP’c BBINOAHAETCA MO KOMMPECCUOHHbIM
KpmBbIM MeToZOM KasarpaHge, A1 4ero Heob6Xo4MMO BbINOMHUTL  ClefytoLlme
noctpoeHusa. T1o  NOMYYeHHbIM B  KaX4OM OMbiTe  pe3ynbTatam  CTPOUTCA
KOMMPECCUOHHasA KpuBas B Mnonynorapugmmyeckom macwrtabe (pucyHok bB.2). Ha
rpauke onpesfensieTca TOYKa, COOTBETCTBYHOLWAA HaMbObLUE KPUBN3HE KPUBOW, Yepes
3Ty TOYKY MPOBOAATCA rOPWU3OHTa/IbHas JfIMHWUA W KacaTeflbHasi K KPWBOW, 3aTeMm
NMPoOBOAUTCA GuUCceKTpuca yrna o mexgy Humu. OnpefenseTcs Touyka MnepeceyeHus
BUCCEKTPUCHI yrna O C NPOALO/DKEHWEM MPAMONNHENHOIO y4yacTKa KOMMPECCUOHHOM
KpVBOM, MPOEKUMS KOTOPOW Ha OCb [faBfeHUWA p’ W [aeT BeINYMHY [aBfIEHUS
npefynnoTHeHUs p’c (pUCYHOK b.2).

5.18 Onpegenexvie KoapduLmeHTa NepeynioTHEHNA MPOM3BOAUTCA MO Popmyre

ocr="Pe (5.8)

Po

rfe p'c U p'o — COOTBETCTBEHHO 3(N(HEKTUBHOE AaB/IeHV e MPeaynioTHEHNS U 3(eKTUBHOE
ObITOBOE AaB/ieHVe Ha rnybuHe 3a/ieraHns obpasua.

76



CIn 23.13330.2011

6.19 Pe3ynbTaTbl WCMbITAHUA ANA KAKAOMO0 WHXEHEPHO-FE0N0MMYECKOr0 3/1EMEHTa
[OMKHbI ObITb NPeLCTaB/ieHbl MacnopTaMu UCMbITaHWA C rpaukamMn KOMMPECCUOHHbIX
KPMBbLIX 1 CBefeHbl B TabnuLy ¢ NPUBA3KON No rnybuHe. Mo kaxgomy us VM3 fo/mkHbI 6biTh
paccumTaHbl CpefHMe 3HayeHWs [aBfeHWUs NPesynioTHEHUs p'c U KoaduumeHTa
nepeynnotHeHns OCR.
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PrcyHok B.2 — OnpegeneHune gaBnieHnsA NpesynaoTHeHUA p’c no meTogy KasarpaHge

Oco6eHHOCTY onpefeneHNs NapaMeTPoB MPOYHOCTM U 1ehOPMMPYEMOCTI
FPYHTOB NPV AUHAMWYECKMX BO3AeCTBUSIX

5.20 AuHammueckasi NPOYHOCTb FPYHTA Ha CABUI ONPeAensieTcs Kak npeenbHoe 3HaYeHne
CYMMbl ~ CTAaTU4ECKOW  KOMMOHEHTbI  CABWFOBbIX — HampsXKeHUA t. M LUKINYecKoi

COCTaB/IAOLLEN t , Ha NOBEPXHOCTM paspyLUeHNs

(t f,cy) _(ta"'t cy)npeﬂz f(N1d50’nl1W1""’Wn)' (59)

npes

rgae N — 4YKnCno LMKIOB HarpyXXeHus;
dso — XapakTepucTUKa rpaHy/I0METPMUYECKOro cocTaBa rpyHTa,;
Ms — napameTp Jloge;
W1, Wn — Apyrvie onpegenstoLLme napameTpsl;
t (o — TMMKOBbIE 3HAYEHNS AMHAMNYECKNX CABUTAIOLLMX HAMPSHKEHNIA.

JTabopaTopHoe Mofe/MpoBaHne HanpsHKeHHO-Ae(OPMMPOBAHHOIO COCTOSIHUA 3/1eMeHTa
rpyHta B OCHoBaHuM ['TC, Kak npaBwio, OXBaTbIBAET /NLIb YC/MOBUA TFaPMOHUYECKNX
BHELLUHNX BO34eNCTBUIA (PUCYHOK B.3). OnbITbl NPOBOAATCA B YCNOBUAX TPEXOCHOMO CXATUS
W NPOCTOrO CABMra Npy Hanmyumm 6o OTCYTCTBUN APEHNPOBAHNS.
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\ Y

Tlcy = Ta+Toy

PurcyHoK B.3 — BO3MOXXHble COOTHOLLEHWS LIMKNYECKOM 1 CTaTUYeCKOiA
COCTaBNALMNX KacaTe/lbHbIX HanpsKeHW

6.21 [mHamuuyeckne mnapameTpbl MPOYHOCTU TPYHTOB SBAAKOTCA WHTErpasibHbIMU
XapakTepucTkamv U OHOBPEMEHHO 3aBWUCAT OT (PU3MYECKMX CBOWCTB TPYHTOB MU
napameTpoB BHELUHMX BO3AeWCTBUIA. [dnHamuyeckas MpOYHOCTb FPYHTOB OMpefensieTcs B
[ONSX OT  CTaTMYeCKOW MPOYHOCTM OTAENbHO MO KaXAoMy BUALY BO3LEACTBUS.
[ethopMaLMOHHbIE XapakKTepUCTUKN — [AMHAMUYECKUA MOLYNb cABura n KoahuumeHT
[eMNuUpoBaHNA — ONPeLENATCA Ha OCHOBE aHa/iM3a BHYTPU LMK/I0BbLIX MPOLeccoB (NeTesb
Harpy>keHus).

5.22 MpPOYHOCTb FPYHTOB NPU AMHAMUYECKMX BO3AENCTBUAX PEKOMEHAYETCSH ONpesensTh
Ha OCHOBE r1noTe3bl 0 BO3MOXXHOCTM SIMHEAHONO HE3aBMCMMOr0 CyMMUPOBaHWS pPe3y/ibTaToB
BHELUHWX BO3f4ENCTBUIA (HakonnieHus noBpexaeHwin) ManmrpeHa—MaliHepa. CornacHo
rMnoTese HakoMIeHWs MOBPEXAEHUA CyMMapHbIA 3MMEKT LMKIOB HarpyXXeHust pas/iMyHoM
WHTEHCMBHOCTW  OMpefensieTcs  IMHEMHOW  cynepnosuumeid UM He  3aBACUT  OT
nocnefoBaTe/lbHOCTM OTAE/bHbIX LMKNO0B. 03TOMY BAUAHWE AMHAMUYECKOro BO3LECTBUA
MOXET ObITb 0XapaKTepn30BaHO KaK 3KBMBAIEHTHOE 4YWUC/IO ULMK/IOB HArpy>XeHUs Nage,
KOTOpPOe N0 KyMYNSTUBHOMY 3(h(heKTy HaKOMJeHUs MOBPEXAaeMOCT! COOTBETCTBYeT
peaslbHOMY BHELLUHeMY BO3feicTBUi0. TakuM 00pa3oM, AMHAMUYECKOe MOBPEeXAeHWe npu
HEKOTOPOM YPOBHE HanpshKeHWA XapaKTepuayeT MoBpeXxaeHne npu nNtoboM ApyroMm ypoBHe
HanPsHKEHWIA.

PeasibHOe BO3/ENCTBME ABNSETCSH HeperynsapHbIM 1 419 OLEHKN NOBPEXAaeMOCTU FPYHTOB
[O/MKHO ObITb MpPefCcTaB/ieHO B BWAE MOC/EL0BAaTEIbHOCTU CUMHYCOMAA/IbHbLIX BOMH (MU
rpynmn BOJIH) C YPOBHEM BO3AENCTBUA B KXKAOW rpyrnne, TUMUYHbIM [/15 paccCMaTpMBaeMoro
3KCMyaTaunMoHHOIO peXknMa. Takoi aHann3 6as3npyeTcsi Ha 3KCMepUMEHTaNIbHbIX AaHHbIX,
OMMUCLIBAIOLWMX MPOLIECC HAKOMIEHNA UMKIMYECKOA W CTATUYECKOM COCTaBNAOLMX
CLBUIOBOW fedopmaLun, Uy NOPOBOro LAaBNEHUS NPU POCTE YNCA LMKIIOB Har PYXKEHNS.

6.23 MeTtoq onpefeneHnsi NapamMeTpoB MPOYHOCTU NPU AMHAMWYECKUX BO3AENCTBUAX —
PacyYeTHO-3KCMEePUMEHTa/IbHbIN, OCHOBaHHBIA Ha MeTOAe MOoC/ef0BaTeNbHbIX MPUOIVKEHNIA.
MporpaMma MCMbITaHWA AO/HKHA YYUTbIBATb Pas3/iMyHble MOTEHUMabHbIE (DOPMbI MOTEPU
YCTONYMBOCTN CUCTEMbI «COOPY)XEHNE—OCHOBaHUE», a TakXe MNPOrHo3MpyeMble YPOBHM
CTaTUYECKNX N LMKIMYECKUX HAMPSHKEHWUI B OCHOBaHMMW. Mpu (hopmMmMpoBaHMM Nporpammbl
NnabopaTopHbIX UCMbITaHUA  [OMYCKAeTCs paccMaTpuBaTb He BCe  BWUAbl  BHELLUHUX
BO3JENCTBUIA, a /MLWb HamXyfwme € TOYKM 3PEHUs BO3MOXHOW MOTEPU COOPYXKEHMEM
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ycTonumBocT.  KoHcepBaTu3m  MOJSlydaeMblX  OLEHOK  JO/DKeH  ObiTb  NOATBEPXKAEH
VMEKLLMMAUCH LaHHBbIMU UCCNef0BaHWUI AMHAMUYECKUX CBOWCTB FPYHTOB B POCCUIACKON W
MVPOBOI NPaKTUKe.

5.24 OcHOBHOI 3ajayeil 3KCMepPUMEHTa/IbHBIX NabopaTOpPHbIX WCCNEef0BaHWI SBNSETCA
ornpegeneHne KonmyecTBa UMKIIOB HarpyXeHus N, HEOOXOAUMBIX A1 paspyLUeHus rpyHTa
MNPV Pas/iMyHbIX COOTHOLLEHUAX CTATUYECKON M AUHAMUYECKON COCTaBNSAIOLLMX LIUKINYECKOW
Harpysku. BbINosHsieMble ONbITbl — HeLPEeHUPOBaHHbIE, C KOHTPOSIEM HanpsyKeHUn nam
AethopmaLmil. YpoBeHb CTaTUHECKUX CABUTAIOLWMNX HAaNPsHKEHWI 3a4aeTcs B 3aBUCMMOCTMN OT
rNyOuHbl paccMaTpvBaemMoro C/osl, AOMNOMHUTENbHON NPUIPY3KM OT COOPYXKEHWS, YPOBHS
BHELLHWX AVHAMUYECKMX BO3AENCTBUIA.

MpensapuTenibHO ONPefenseTcs ConpoTVBEHNe HELPEHNPOBAHHOMY CABUTY S, CBA3HbLIX

TPYHTOB M MapameTpbl TPEHUS ANS1 HECBSI3HBIX TPYHTOB B YCMOBMSIX KBa3WCTaTUYECKOro
Harpy>xeHus. 3aTem, MNpPW Pas3MYHbIX KOMOMHAUMAX HOPMaM30BaHHOM CTaTMYECKOA
COCTaBNAOWEN HaNPMHKEHUA (Tav/Su, Ta/ Gy, TeylSu, Tey/O),) (PUKCUPYETCA KONMYECTBO

vo !
LIMKIIOB Harpy>keHus, NpuBoAsLLEE K PaspyLUEHNIO TPYyHTa B YC/IOBUAX «3aKPbITOM» CUCTEMbI
Npy  MNEPEKPbITOM ApeHaXe, UTO COOTBETCTBYET MOCTOSHCTBY OObemMa  MOJIHOCTbIO
BOZOHACbILLEHHOr0 06pasLia npu casure.
OueHKa [AMHaMWYecKor MPOYHOCTM 6a3upyeTcsl Ha 3MMNUPUYECKU MONYYEHHBIX KPUBbIX
paspyLleHus Ty _ f(N)nnm 1:f—"’y—f(N)— [ANA HECBA3HbIX TPYHTOB U Ty _ f(N) wnm
! ! S

\'e] Vo u

Tow _ f (N) — ans cBA3HbIX FPYHTOB. 3aecb N — npeaenbHOe YMCO LMK/IOB NP paspyLLleHUm

Su

obpasua, o), — I3(MPEKTVBHbIE HANPSKEHUA MPU  KOHCONMZAUMKW, Ta — CTaTUYecKas
COCTaBNAOLAsA CABUTAIOLLMX HAMPSKEHWIA, Tey — LMKNMYECKAA COCTAB/IAIOLLAA CABUTAOLLIMX
HanpsHXKeHWIA, S, — CONPOTUBMEHNE HEAPEHNPOBAHHOMY cABUryY. Mo paspylleHreM obpasua
MOHMMAIOT [LOCTWKEHMe 3afaHHOro YpPOBHSA Jedopmauum — cratuyeckoin (y, €a) wnu
LUMKINYECKON (Yey, Ecy), N3OLITOYHOIO MOPOBOroO AasfieHns. pu NpoBeeHNN 3KCMePUMEHTOB
KpUTEepUAMM OCTAHOBKM OMbITa PEKOMEHAYETCA CUMTATb LOCTUXKEHWE MEPBbIM OAHOI0 U3
CNeLyHoLLMX YCOBWIA:

CTaTUYeCKOM COCTaB/IAOLLEN caBUIoBOiA aehopmarmmn 20 %;

amnAnTyabl UMKNnyeckoin gechopmaumm 10 %;

[LOCTUXKEHME MOPOBbLIM [aB/ieHneM ypoBHA 95 % o) ;

vo !
poctmkeHne N =1500 (ypoBeHb MOXKET MEHATLCS B 3aBUCUMOCTY OT BUAa MOAENMPYEMOro
BO3/€eNCTBUSA).
[na HecBA3HbIX 06pasLOB rPYHTOB pe3y/ibTaTbl UCMbITAHUIA MOTYT ObITb MPeLCTaB/eHb!

. AU T
Takke B Bufe 3aBucumocTeii —— = f| N,—2 |, M0 KOTOpbIM OMpeAenseTcs CyMMapHOe
(¢) (¢}

vC vC

HaKorneHve 136bITOYHOro MOPOBOro AaBfieHNs XUAKOCTU B TPYHTE Mpy paccMaTpuBaemMom
BO34eNCTBUN.

5.25 OueHka [JeopMaLMOHHbIX  XapakTepUCTUK  TPYHTOB  MNpU  AUHAMUYECKUX
BO3JeMCTBUAX MPON3BOANTCA Kak Ha OCHOBE NOJEBbIX, TaK ¥ N1ab0PaTOPHbIX UCTbITAHWIA.

Mog AethopMaLMOHHBIMI XapaKTepucTUKamu creayet noHMMaTb AUHAMUYECKUA MOAYNb
cagura G® n koathduumeHT gemnduposarns DY, OueHka Mogynsa casura npy aedopmaLysx
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10°-10"° npoussoanTCs NO pe3ynbTaTam NPAMbIX U3MEPEHUIA CKOPOCTYM MOMePeUHbIX BOJH Us
B MO/IEBbIX 1 1aBOPaTOPHbIX YCNOBUSX 1 MEPEcUeToM o (opmyre

G'=ru?. (6.10)

B nabopaTopHbIX YCNOBUAX WU3MEPEHUS AOMKHbI MPOBOAMTCA Ha obpasuax rpyHTOB B
YCNOBUAX TPEXOCHOMO CXKATUA NPU HanNpPsXeHUAX, MakCUMa/ibHO B/IM3KMX K MPUPOAHBbIM Ha
3afjaHHOo rNybuHe NyTeM YNbTPa3ByKoBOro 3oHanpoBaHus (bender element).

Jedopmaumm 10° — 102 oxBaTbiBatOTCH 1a60PATOPHLIMMU UCTILITAHUAMU B PE3OHAHCHOIA
KO/OHHe, cBbiLe 1073 — B npnbope TPEXOCHOro cxatus (OMbIThl C KOHTPOMEM AedopMaLuii).

ICXOfHBIMM [JaHHLIMU 15 ONpeaeneHns KoadhuumeHTa aemMnguposaHus DY asnstoTes
BHYTPULMK/OBbIE  3aBUCUMOCTM  HAMNpPsHKeHUA W peopmauyunini - (METIM - HArpy>XXeHus).
Pe3ynbTaToM WCMbITaHUI ABAAOTCA Kpuble GY = f(yey, 0, ) n D = f(yey, 0, T), TA€ Yoy —
amnauTyga fgegopmauun caBura, ¢ — cpegHue 3(eKTUBHbIE HaMpPsXeHus B rpyHTe, f —
yacToTa Harpy>eHus.
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MpunoxeHwne B
(obszaTensHoE)

OnpepgeneHve mogynen geopmaruv OCHOBaHWM
[N151 pacyeTa rnepemeLLeHnii CoopyXXeHUI

B.1 B 3aBMCUMOCTI OT BUAOB COOPYXKEHWI 1 CXEM pacyeTa MePEMELLEHNIA NMPUHMMAKOTCA
pas/iMyHble 3Ha4eHns Mogyneit gedpopmauunn Ei(Epi, Es;i), Em.

3a uMCcxXofHble MNPUHMMAKOTCSH 3HAYeHWS MOLYNel, OrnpeaeneHHble KOMMPECCUOHHbIMM
NCMbITAHNUAMW U NONEBLIMY OMbITaMW Ha LUTamMax.

B.2 Mogynb geopmaunn i-ro cnost Ei cnegyet onpeaensite no hopmynam:

Ei’ = Ei,Bimoi ; (B-l)
Ei! — 62 _Gl , (BZ)
€,78

rae E, — Mogynb AethopmaLm neperuyHoi (E,;) wan BTOpUnuHoii (E;) BeTBM

KOMMPECCMOHHOM KpMBOI (B COOTBETCTBYHILLEM AMana3oHe AaBNeHWNiA OT
COOPY>KeHWA 1 Beca rpyHTa);

2
b, =1- f_"in_ ; (B.3)
moi = mcimpl ; (B4)

€1 — OTHOCMTENbHOE C)KaTWe rPYHTa, COOTBETCTBYHOLLEE HANPSXKEHNIO OT COBCTBEHHOIO
BEca rpyHTa B CepeavHe i-ro c/os 0OCHOBaHUS 01 = YiZi;

€ — OTHOCWUTENIbHOE C)XXaTWe TPYHTa, COOTBETCTBYHOLLEE CYMMAPHOMY HampsiKeHUIO;

S, =Y,z +S . (0c — HanpsbXeHWe OT BECa COOPYXKEHUS B CEPEAMHE i-r0 CN0Si OCHOBaHUs);

Vi — KO3((MLMEHT NonepeyHoro paclUnMpeHuns rpyHTa i-ro cnos;

Mpl — KOAMULMEHT, NPUHUMAEMbIA AN NbIIEBATO-TNIMHUCTLIX TPYHTOB PaBHbIM OTHOLLEHUHO
MoAaynsa gedopmarmn, NoNyYeHHOro NPV UCMbITAHUW TPYHTOB LUTAMMamu, K MOAY/HO
fedopmaummn, Moslyd4eHHOMY MpY  KOMMPECCUOHHBIX WCMbITaHMAX. [pu oTCyTCTBUK
YKa3aHHbIX AaHHbIX KO3MULMEHT Mp A415 MbINEBATO-IIMHUCTLIX TPYHTOB TBEPAON W
NONYTBEPLON KOHCUCTEHLMIA LOMYCKAeTCa NPUHMMATL MO pUCYHKY B.1 B 3aBUCUMOCTY
OT KO3a(puumeHTa MNOPUCTOCTM € M Mokasatens Tekydectn .. [nd nbineBaTo-
[MIMHUCTBIX FPYHTOB MMACTUYHBIX KOHCUCTEHLUIA Y NecYaHbIX FPYHTOB KO3(W(ULMEHT
Mpi NPUHUMAETCA paBHbIM 1;

m, — KO3PMULMEHT yCnoBuiA paboTbl, onpesensembiii no gopmyne

mci = [ijz ' (B5)

rae A — nnowaas hyHaameHTa, M2, onpeaenseMas A1 GyHAaMeHTOB C COOTHOLLIEHVEM
cTopoH /b < 3 Kak A = Ib, a 49 PyHAAMEHTOB C COOTHOLLEHMEM I/b < 3 kak A = 3b?;
Ao — nnouab, pasHas 1 mM?;
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ni— mapameTp, onpeaensieMblii No pes3ynbTaTaM WCMbITaHWiA i-ro Cnos rpyHTa [ABYMS
LUTamMnamm pasnnyHbIX nnowaaeid A1 1 A2 Nog OfHOI 1 TO e Harpy3Koii no hopmyne

2]
— N A (B.6)

n=1-
A,
mp,
le; =086
4..
35416 =08
3le = 1,0\

?'5. e
248
1,54

/
Vi
e

0 ; -1y
0,25 0.5 0,75 1

PucyHok B.1 — IMpathuk ans onpegfeneHns KosppuumeHTa mp

B hopmyrne (B.6):

Asy1i, ASzi — NpUpaLeHna 0cafokK LWTamnos ¢ naowaaamu Air v A> OT JOMONHUTENLHOIO
[aBNeHns No pesy/bTataM UCMNbITaHWI i-ro cnos.

Mpy OTCYTCTBMM AaHHbIX LUTAMMOBbLIX MCMbITAHUIA AONYCKAeTCAa NPUHMMATL Creaytouyne
3HayeHns napameTpa Ni ANA rPyHTOB:

NbINeBaTO-MIMHUCTLIX IEAHNKOBBIX ..ovvvvvvvvvenvennn. .. .0,1-0,2;
OCTa/IbHbIX MbIMEBATO-TIMHUCTBIX ..uvveeinceeeesenen, 0,15-0,3;
MECUAHDBIX «v'viviviit it ieieseiiieeeniieieeiiine e ennnns. 0,25-0,5.

MWHUMa/IbHbIE UM MaKCUMasibHbIE U3 YKa3aHHbIX 3HAYEHWIA n; crefyeT NPUHUMATh, eciin
CKUMaeMbli CNON OCHOBAHWA OMpefenseTcd Ucxogs u3 ycnosuin ozp = 0,50, wm
0zp = 0,20, COOTBETCTBEHHO (CM. 11.6.2). TpM NPOMEXYTOUHbIX 3HAYEHUAX T[YyOUHBI
C)XMMaeMOro CNos 3Ha4eHus N NPUHMMAOT MO UHTEPMNONALUN.

B.3 CpegHuii Mogynb Aeopmaumm BCero Cxumaemoro cros Em, a Takxke cpefHee
3HaYeHwue vy CNneayeT onpesensaTb No hopmynam:
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A ; (B.7)
EI

hi
>N (B.8)

rae Ei — 10 xe, uto 1 B hopmyne (B.1);
n, —TO e, Yto 1 B hopmyrne (B.3);
hi — TO/WWMHA i-ro CNos rpyHTa;
Ai — nnowaab anopbl BEPTUKAIbHLIX HANpsXKeHWA OT faBfieHus p Mo NOAOLLBON

COOPYXXEHMS B NpeAenax i-ro cnos rpyHTa, onpeaensemas no npunoxexuto K ans
rNy6uHbI Zi, COOTBETCTBYHIOLLEIA CEPEANHE i-r0 CNOS.
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IMpunoxkeHve I
(obszaTensHoE)

PacyeT yCTOMYMBOCTM COOPYXKEHWIA Ha CABUT
Mo NOBEPXHOCTW HEOLHOPOAHOI0 OCHOBaHNS

B cnyyae HeofHOpoZHOro (CNOMCTOrO) OCHOBAaHWA pacyeTHble  XapaKTepuCTUKK
MPOYHOCTU TPYHTOB tg@i, Ci AO/KHbI ObITb 3aMeHEeHbl CPeAHEB3BELUEHHBIMM 3HAYeHUSMU
3TUX XapaKTEPUCTUK tg@Pim, Cim.

[Mpw 3TOM UMEKOT MECTO CNefytoLLme cryyau:

a) ecnu Cfiov rPyHTOB OCHOBaHUA BEPTUKa/bHbI WM Yron nageHus ux 6onee 60°, a
MPOCTUPaHNe CNOEB OPUEHTMPOBAHO MOMEpPEK HanpasieHUa CABUra WAN Yron Mexay HUMU
61130k K 90° (pucyHok I.1), 3HayeHMe ocpefHEHHOW XapaKTepUCTUKK tg@im OnpeaensieTcs
N3 ypaBHeHNs

Ptgj ,, =[5 tgj A, (r1)
A

rae P — paBHOAECTBYHOLLAsA HOPMaSbHbIX CUN;
A - nnowazab NoAoLLBbI COOPYXKEHUS.

PucyHok I'.1 — Cxema K pacyeTy yCTOMYMBOCTM COOPYXKEHUI Ha CABUT
MO N/I0CKOW MOBEPXHOCTU OCHOBaHWS C HEOAHOPOAHON NonepeyHo
C/MIOUCTOCTLIO FPYHTOB NPW 60/1bLIOM Yr/ie NafeHUs CoeB

HopMa/ibHble KOHTaKTHble HamNpsXKeHWst G ONpeaenstoTcs B 3TOM Clydae Mo opmyne

B 1 ex
s =PE J.EdA+.|.Ex2dA '
A A

(r.2)

e 3KCLEHTPUCMTET e 1 abcumcca X OTCUMTBLIBAKOTCS OT Ocv, NMpoxoasLleit yepe3 Touky O,
MOMIOXEHME KOTOPOW onpeaenseTca popmynoi
[ Ex,dA
A (r3)

X

:J_ET.
A
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3HaveHus tgj |, 1 Cim ONpeaensaoTcs No popmynam:

[Etgp,dA [ Etgp,xdA
A .

Aj EdA j Ex2dA (r4)
A A

19¢, , =

Cim =%Ic,dA; (r.5)
A

6) NP OHOPOAHOW CIOUCTOCTM FPYHTOB Ha NPOTSHXKEHN MOAOLLIBbI COOPYXKEHNS, T.€. NpK
OMHAKOBOWA [10/16 K&XAO0r0 C/0S Ha PasHbIX Y4acTKax LUMPWHBI NMO/OLLBbI, 3HAYEHNE tgQim
onpegenseTcs no opmyne

j Etgj ,dA

tgj = : (r.6)

A
j EdA
A

Mpu 3TOM 3HaYeHne Cim onpegensetca no gpopmyne (I.5);

B) ec/ NpOCTUpaHne BepTUKa/IbHbIX C/10eB FPYHTOB OCHOBaHWA OPWEHTUPOBAHO BAO/b
Hanpas/feHNa CcABWUra UM yron mexagy Humm MeHee 10°, 3HayeHUs tg@im M Cim TakKXke
onpegenstotcs no gopmynam (I".5) n (I.6);

I) ecnu Cfiov rpyHTOB OCHOBaHWA Mo/orue ¢ yrnom nageHns meHee 10° (pucyHok IM.2)
TO Ci,m ONpegensetca no gopmyne (I.5), tg@im onpegenserca no popmysne

| e
99, = top,dA+—[tge xdA, (r.7)
A A I A
rne | — MOMEHT nHepunn naowaan nogoLlssbl.
=
?—.:'.-'u' ! % W 7
e, -
. 0 ‘ - .
e i 1 s —
—— Er.l..l'.'h' () 'Ep.ru.' | —
. _-_-_-?‘-2— b R e— -'—-——_.__:
r Al O Tiim iﬁ"— - —

A — —
= P—
:-—_:.._:"l"—-- i —— — — — e s — o — — —

PucyHok .2 — CxeMa K pacyeTy YCTOAUYMBOCTU COOPYXKEHNS HA CABMIT
MO NJI0CKOW MOBEPXHOCTU OCHOBaHMWS C HEOAHOPOAHOM NMONepeyHoli
C/IOUCTOCTLIO FPYHTOB NPY MasioM Yre NajeHns cloeB

85



CI123.13330.2011

IMpunoxeHve
(pekomeHayemoe)

PacyeT yCTOMYNBOCTY COOPYIXKEHWI
npwv cABuUre ¢ NOBOPOTOM B MJlaHe

[.1 PacuyeT YCTOMYMBOCTU COOPYXXEHMSI PEKOMEHAYeTCs MPOM3BOAMTb C Y4YeTOM €ero
nosopoTa B nnaHe (B MIOCKOCTM MOAOLLBLI) B C/ly4vae, eCv pacyeTHas casuratowlas cuna F
npunoXeHa c a3kcueHTpucutetoM e = 0,05+/Ib. lMpu 3ToM NOBOPOT COOPYXKEHUA
paccmaTtpuBaeTcst OTHOCUTENIbHO TOoUKM O — LieHTpa nosopoTa (pucyHok A.1) .

Rpi’.r
¥ .‘
= ,q::u
| Bt e o
< i | = = =
n | ch 2 — ’
=
T3 Ta
F

PuicyHok [1.1 — Cxema K pacyeTy YCTOMUYMBOCTY COOPYXKEHWS MPU MNSIOCKOM CABUIEe
C NOBOPOTOM B M/iaHe Ge3 yyeTa oTropa rpyHTa

Ha pucyHke [.1 0603HayeHo: — Cy LIEHTP TSHXKECTM MOLOLLUBLI COOPYXXeHUs; C — LEeHTp
TSXKECTM 3MHOPbl pacrpeseNieHHbIX Mo NoLOLLUBe MpefesibHbIX KacaTebHbIX HanpshkeHuid; t

t,, t,, t, — nNpefenbHble KacaTe/lbHble HAMPSHKEHUA; X, — PacCTOAHWE, ONpeaenseMoe no
(hopmyne

Zn:t im XDA
X = i=1

C Zn:t im DA
i1

B cnyyae NMHENHON 3aBUCUMOCTU KacaTeflbHbIX HanpsyKeHWn OT KOOpAMHAT U Mpu
NPAMOYro/bHOV (hopMe NOAOLLBbLI COOPYXKEHUS X, ONPeenseTcs no hopmyne

LT

VLS 7l
. .
6 1,+1; 6 T1,+7,
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0.2 Tlpy 04HOPOAHOM OCHOBaHUW W PaBHOMEPHOM pacrpefenieHnn HOopMasibHbIX
HanpPsHXKeHWA  9KCLEHTPUCUTET €F pacyeTHON cABuraloweli cunbl F - pekomeHayeTcs
ornpeaensaTb OTHOCUTENIbHO LIEHTPA TSXKECTM MoLoWwBbI coopyXeHus Cq. Mpy HEOLHOPOLAHOM
OCHOBaHUM WAN  HEPaBHOMEPHOM  pacrnpefefieHNn  HanpsKeHUA  SKCLEHTPUCUTET e
Heob6X0AMMO OnpefensiTb OTHOCUTE/IbHO LeHTPa TSXKECTU 3Mopbl  pacnpefenieHHbIX Mo
MOLOLLIBE COOPYXXEHWS NPefe/bHbIX KacaTeNbHbIX HaNpsXXeHU Tiim = otgQ: + Ci.

Cxema K pacyeTy YCTONUMBOCTU COOPYXKEHWUIA MPY MIOCKOM CABMIe C NOBOPOTOM B MJiaHe
6e3 yyeTta 0TNoOpa rpyHTa C HU30BOM CTOPOHbLI NpYBeLeHa Ha pucyHke .1.

[.3 Tlpn pacyeTe YCTOMYMBOCTM COOPYXXEHWUI C MPAMOYrO/fibHbIM UM 6/IM3KUM K
MPAMOYTO0/IbHOMY OYepTaHMEM MOLOLUBbLI U PABHOMEPHbIM pacrpefeneHneM Tim NPeAe/bHY
Cuny COnpoTMBNEHUA caBury Rpi: 6€3 ydyeTa oTnopa rpyHTa peKoOMeHAyeTcs onpefensTs Mo
(hopmyne

R =aRy, (4.2)
rze ot — 6e3pasmepHbIin KO3(ULMEHT, onpesensieMblil No pucyHky [.2a;

Rpi — NpegenbHas cruna conpoTMBIEHNA NPW NIOCKOM cAgure 6e3 rnoeopoTa, ornpeaens-

emMas B COOTBEeTCTBUN C 7.9.

MpeaensHyo cuy ConpoTUBEHUS NPU CMeLLaHHOM CABUIe C MOBOPOTOM COOPY>KEHUI Ha
HECKaJIbHbIX OCHOBAHWAX PEKOMEHAYeTCs TakXe OMpefenstb, UCNob3ys KOIPPULMEHT O,
MoJTyYeHHbIN No pucyHKy [.2a.

0.4 Tlpn HenpaMOYroibHOM OYepTaHUW MOAOLLBbI  COOPYXXEHUS, HepaBHOMEPHOM
pacnpegeneHnn Tim WM NMpY HEOOXOAMMOCTM YyyeTa OTNopa rpyHTa C HWU30BOM CTOPOHbI
(pcyHok [.3) npefenbHas cwna COMpOTWMBAEHMS Rpit M KOOPAMHATBLI LIEHTpa MoBopoTa
ONpeaenatoTCs CNefyoWmnMm Tpems ypaBHeHUSAMU paBHOBECUS:

D 1 SINBAA=0; (4.2)
Zr,im CoSBA A+YLE =Ry ; (0.3)
ZTnmrAA"' Y,cEp,twrtw = Rpl,t(nl +€g), (4.4)

roe  Tim — NPeAenbHOe KacaTe/lbHOe HanpshKeHWe Ha 3NeMeHTapHoM nnouwagke AA;
8 — yron mexay pasmycom r, NpoBeLeHHbIM 13 LieHTpa NnoBopoTa (C KOTOpbIM
COBMELLIEHO Hayasio KOOpPAWMHAT) A0 LeHTpa naowaakn AA, © 0Cblo,
nepneHAVKYNAPHOW HanpaB/eHWIo felicTBYOLLEN cunbl F;
Jer Epw—TOXKE, UTO M B 7.9;

I'w — PACCTOSIHWE, ONpeaensieMoe no PUCYHKy [.3a;
erF — 9KCLIEHTPUCUTET CABMTatOLLEli CUNbI;
N1, N2— KOOPAWHATbI LiEHTPa NOBOPOTA, OMNpeaensemble Mo PUCYHKY [.26.
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PucyHok [.2 — 'padikn ans onpegeneHmst KoahduumneHTa ot (a)
N KOOpPAMHATLI LieHTpa nosopoTa Ny (6)
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a — Npy PacnosnoXXeHWM LEHTPa NOBOPOTA BHE MO/OLLIBLI COOPYXKEHUS;
6 — TO e, B Npefenax NofoLLBbl COOPYXKEHUS

PucyHok [1.3 — Cxembl K pacyeTy YCTOMYMBOCTY COOPY>KEHWI FNYOOKOI0 3a/100KEHUS
npwv NJ0CKOM CABUre ¢ MOBOPOTOM B M/laHe C Y4eTOM 0Tnopa rpyHTa

OnpepeneHvie MpeaenbHON CUbl COMPOTMBEHUS CABWUTY Rpir M KOOpAWMHAT nostoca
MoBOpOTa NPOM3BOANTCA B CNeAYIOLLEel NOCNea0BaTe/lbHOCTU.

1. N3 ypasHeHui (O.3) n (O.4) vcknovaetcs Rpit M M3 MONYYEHHOW CUCTEMbI ABYX
ypaBHeHWA NOAO0POM ONPeseNATCAa KOOPAUHATLI N1 U N2, NOC/E Yero HaxoauTcs Rpit.
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2. B cnyyae korga ueHTp nosopoTa O OKa3blBaeTCA BHYTPM Molaan noaowsbl (Npw
3HAYNTEIbHOM 3KCLEHTPUCUTETE €F) M OTNOP FPYHTa BO3HUKAET C 06enX CTOPOH COOPYXKEHMS
(cm. pucyHok [1.36), Heo6XoAMMO 1CMOob30BaTh YpaBHeHue ([.2) 1 cneayoume ypaBHeHNS:

Ztlim COSGAA—I—Y::(Ep,tW - Ep,hw) = I:{pl,t; (|D|5)

Z Tlim rAA + ’Y:: (Ep,twrtw + Ep,hwrhw) = Rpl,t (nl + eF )7 (|D|6)
rae Tim, AA, 90, Epw, I'w, I, N1, €F — TO Xe, YTO 1 B (hopmynax (4.3) v (4.4);
Ep,nw — pacyeTHOE 3HaYeHne ropuU30HTa/IbHON COCTaBNAOLLLENA OTNOPa FPyHTa C BEPXOBOA

CTOPOHbI COOPYXXEHUS;
I'nw — PacCTOsiHWE, onpeaenseMoe no pucyHky A.36.
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MpunoxeHne E
(pekomeHayemoe)

PacueT YCTONUNBOCTU COOPYXKEHWNI HA HECKa/TbHbIX OCHOBAHUSX
Mo CxeMam F/TyOMHHOI0 1 CMeLUaHHOIO CABUIOB

E.1 lna onpefeneHuns cuibl NPeaensHOro CONPOTUBIIEHMS HA YYacTKe cABUra C BbINOPOM
Ru cnefyeT NpUMEHATb METOZ Teopuu NpeaenbHOro pasHoBecus. IMpu aToM B Criyyae
rnyouHHOro cABuMra OT HaK/MNOHHOM Harpy3ku (pucyHok E.1) onpegensieTcs nonHas cuna
npefenbHOro ConpoTuBeHns Ry,

a) Tiim
: G+n
5!
=R 45° - /2
. -
G, | b (b') -
\'- r-1-11-1“1r1 E A n.E m
LR L] 4+ d 3T RETIINILIELE]
BT Wt SR i by DN TURIEIIE SRS ot oI
6)
Tiim
T'ir.lzf':':ﬂ
= ..-1-"""-::-:__'_‘_ I
L “:\q'r_ T e |
4] f’f t , “‘n,_“ (v

ATy
a — pacuyeTHas cxema; 6 — rpamk HecyLein crnoco6HOCT OCHOBaHUS;
[, 11, 111 — 30HbI NPU3MbI 06PYLLIEHNA

PucyHok E.1 - K pacueTy HecyLLeii CNOCO6HOCTU OCHOBaHMSA 1 YCTOMYMBOCTH
COOPYXXeHUA Npu ryBUHHOM caBure

E.2 Mo atomy MeToay NpOtiib MOBEPXHOCTY CKOJbXEHUS, OrpaHMuKBatoLLEe 06nacTb
npefenbHOro COCTOSHWS TPYHTA OCHOBAHWS, MPUHUMAETCA B BUAe [BYX OTPE3KOB MPSMbIX

91



CI123.13330.2011

AB n DC, coefuHeHHbIX Mexay Cc060M  KPUBOJIMHEMHON BCTaBKOW, OMUCbIBAEMOM
ypaBHeHWeM fiorapugmuyeckoin cnvpanm (pucyHok E.l1a). CBA3b MeXAy YrioM HakioHa K
BEPTUKa/IM PaBHOAENCTBYIOLLEA BHELLUHUX CW/, PaBHON MO 3HAYEHWO Cue NpeaenbHOro
COMPOTUBNEHUA CABUTY Ry, M OPUEHTUPOBKON TPEYrofibHWKa MpeaesibHOro pPaBHOBECUS
ornpeaenseTcs yraom v, KOTOpbI HaXo4MTCs No popmyne
1 sin &’
Vv ==|arccos — +¢, -9 |. (E.1)
2 sin @,
Mpy onpegeneHnn Ry CcuUenneHne TrpyHTa MO CBOEMY AeWCTBUIO  MPUHUMAaETCA
TOXJECTBEHHbIM MPUIOKEHNIO BHELLHE paBHOMEPHO pacnpefefieHHON Harpysku B Bufe

C
HOPMa/IbHOr0 HanpsXeHna n = t—' (3Lecb tg@i v ¢ — TO Xe, UTO U B 7.7).
?

3HayeHVe Tiim ANA 38faHHbIX 3HaYeHni b, (b)), Om, @i, Ci, yI OnNpesenseTca cnefyrowym
o6pasom.

CTpounTca rpadmK Hecylein CnoCo6HOCTM OCHOBaHMS Tiim = f(0) Ans BCei LWmprHbI b nnm
pacyeTHOW LWMPWHbLI b' nogowsbl PyHAameHTa (CM. pPUCYHOK E.16). IMocTpoeHue 3TOro
rpacuka nponssBoamuTca no pagy 3HadeHuin &' (o1 8'=0 fo &' = @,) U COOTBETCTBYHOLLMM UM

3HAYEHUAM V.

Mo HailfeHHOMY 3HaYeHWUI0 V HaxOoAATCA BCe AaHHble, HEOOXOoAMMbIE ANA OnpefeneHus
pasmepoB npu3msbl Boinopa ABCDA. JlnHua AB nposoautca no yrny v, nuHua EB — no yrny
a=90°+ @ —v.

NnHna EC ctpouTtca no yray 45° — % MEXAY HEeN N ropu30HTaNbHON NOBEPXHOCTLHO
OCHOBaHMA. TMpotun/b OrpaHNYMBAIOLLEN MOBEPXHOCTU CKOMBbXEHUS ANA NPOMEXYTOYHOM
30HbI |l cTpoOWTCA NO ypaBHEHUIO norapugmmyeckoin cnupanu. Paguyc r = EC HaxoguTcs no
(hopmyne

r=ro e’ (E.2)

roe r0=ﬁ;e:45°—% +n.

Nvuma CD nposogntca 4yepes Touky C nog yriom 45° — % K rOpPM30HTaNbHOM

nosepxHocTn ED.
Mocne onpeaeneHns oyepTaHns NPU3Mbl 06PYLLIEHUS HaxoasaTcs Beca Py, P2, Ps (C yueTom
B3BELLMBAIOLLErO [AeCTBMA BOAbI) OTAENbHbIX ee 30H |, I, Il (Npu Hannuumn cuenneHns K

cune Pz o6aBnsieTcs Harpyska NED, COOTBETCTBYIOLLAs NPUIOXKEHHOMY K MOBEPXHOCTY
HOPMa/IbHOMY HarpsiKeHWIO, a MPY HaIMUUN MPUTPY3KU MHTEHCUBHOCTbIO (| — Harpyska
qED) n cuna Ry, onpegensieMas no opmyne

P,cosv sin (p+ ¢, —V)

u= . ' ! (E3)
cos (p—v) sin (v+38 —¢,)
roe
o = arctg Q+P, +P : (E.4)
-PRtWp-Q+P+P,+R)tgv
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(E.5)

(E.6)

E.3 B cnyyaax, gnd Kotopblx B Tabnuue E.1 npuBefdeHbl 3HaYeHWs KO3(MLMEHTOB
Hecyweli cnocobHocTn Ny, Nc, Ng, a Takke 3HavyeHusi KoaumumeHTa K, no3BonstoLLero

onpefenuTb AMHY ydacTka EYD

Ha pucyHke E.la (EyD =Kb), Ry onpegenserca no

(hopmyne
R, =v,b*N, +bc,N, +bgN,, (E.7)
rgeyi, ¢, b — 10 Xe, Uto M B 7.7 pa3gena 7 cBofa npasus;
g — MIHTEHCVBHOCTb PaBHOMEPHOW Harpy3ku Ha ydyactke ED npusmbl Bbinopa.
Tabnuuya E.1-3HavyeHNs KOIPPULNEHTOB HecyLLeid CNocobHOCTU U KoadduumeHTa K
Mpu &' (B foNsIX @1)
1 KoatppuumenTs! 0 0.1t 0.3 o1 0,5 o1 0.7 o1 0,9 o1
0° Ng 0,000
Nc 5,142
\ 1,000
K 1,000
2° Ng 0,066 0,071 0,073 0,067 0,055 0,037
Nc 5,632 5,502 5,202 4,833 4,357 3,639
Nq 1,197 1,192 1,182 1,169 1,152 1,127
K 1,094 1,036 0,910 0,765 0,588 0,336
4° Ng 0,152 0,154 0,148 0,131 0,106 0,071
Nc 6,185 6,025 5,659 5,216 4,655 3,830
Nq 1,433 1,421 1,396 1,365 1,325 1,268
K 1,197 1,131 0,989 0,826 0,631 0,356
6° Ng 0,264 0,261 0,242 0,209 0,165 0,108
N¢ 6,813 6,615 6,169 5,638 4,977 4,030
Nq 1,716 1,695 1,648 1,593 1,523 1,424
K 1,310 1,235 1,075 0,893 0,677 0,378
8° Ng 0,409 0,398 0,360 0,304 0,234 0,149
Nc 7,528 7,284 6,740 6,103 5,325 4,241
Nq 2,058 2,024 1,947 1,858 1,748 1,596
K 1,435 1,350 1,169 0,965 0,725 0,400
10° Ng 0,597 0,574 0,507 0,418 0,315 0,193
Nc 8,345 8,044 7,381 6,617 5,703 4,461
Nq 2,471 2,418 2,301 2,167 2,006 1,787
K 1,572 1,476 1,271 1,043 0,778 0,424
12° Ng 0,841 0,800 0,691 0,558 0,408 0,242
Nc 9,285 8,913 8,103 7,187 6,114 4,694
Nq 2,974 2,895 2,722 2,528 2,300 1,998
K 1,724 1,615 1,383 1,127 0,833 0,449
14° Ng 1,158 1,090 0,923 0,727 0,518 0,295
N¢ 10,371 9,910 8,920 7,821 6,560 4,940
Ng 3,586 3,471 3,224 2,950 2,636 2,232
K 1,894 1,769 1,506 1,219 0,893 0,475
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OkoHyaHve Tabmmupl E.1

Mpu &' (B foNsIX @1)
1 KoatppuumenTs! 0 0.1t 0.3 o1 0,5 o1 0.7 o1 0,9 o1
16° Ng 1,573 1,466 1,214 0,034 0,647 0,354
N 11,631 11,060 9,847 8,530 7,048 5,198
Nq 4,335 4171 3,824 3,446 3,021 2,491
K 2,082 1,940 1,642 1,319 0,958 0,502
18° Nq 2,118 1,953 1,581 1,187 0,797 0,418
Ne 13,104 12,394 10,907 9,321 7,582 5,472
Nq 5,258 5,027 4,544 4,029 3,464 2,778
K 2,293 2,130 1,791 1,428 1,027 0,531
20° Nq 2,837 2,587 2,047 1,497 0,974 0,489
Ne 17,583 16,697 14870 | 12,959 10,915 8,508
Nq 6,400 6,077 5,412 4717 3,973 3,097
K 2,530 2,343 1,057 1,548 1,102 0,562
22° Nq 3,792 3,419 2,640 1,878 1,183 0,567
N 16,883 15,774 13,522 11,218 8,812 6,067
Nq 7,821 7,373 6,463 5,532 4,560 3,451
K 2,797 2,582 2,141 1,679 1,183 0,595
24° Ng 5,070 4517 3,400 2,350 1,429 0,653
N 21,570 20,178 17,392 14,605 11,769 8,638
Ng 9,604 8,984 7,744 6,503 5,240 3,846
K 3,099 2,851 2,346 1,823 1,271 0,629
26° Ng 6,796 5,980 4,381 2,937 1,722 0,748
Ne 22256 | 20,499 17,039 | 13,659 10,312 6,738
Nq 11,855 | 10,998 9,311 7,662 6,030 4,286
K 3,443 3,156 2,576 1,983 1,366 0,666
28° Nq 9,149 7,043 5,655 3,671 2,072 0,854
Ne 25804 | 23575 19,261 15,148 11,188 7,106
Nq 14720 | 13535 11,241 9,055 6,949 4779
K 3,837 3,504 2,834 2,160 1,471 0,705
30° Nq 12,39 | 10,608 7,326 4,596 2,491 0,972
N 30,141 27,295 21,888 16,867 12,168 7,500
Ng 18,402 16,759 13,637 10,738 8,025 5,330
K 4,290 3,901 3,126 2,358 1,585 0,747
32° Ng 16,922 14,264 9,536 5,770 2,997 1,103
N 35,492 31,835 25,016 18,854 13,268 7,922
Ng 23,178 20,893 16,632 12,781 9,291 5,950
K 4,814 4,358 3,458 2,578 1,710 0,792
36° Ng 32,530 26,507 16,492 9,212 4,359 1,417
Ne 50,588 | 44,399 33329 | 23,904 15,914 8,864
Nq 37,754 | 337258 25215 | 18,367 12,562 7,440
K 6,144 5,506 4274 3,107 2,001 0,892
40° Nq 66,014 | 51,714 29,605 | 15,093 6,427 1,819
Ne 75314 | 64419 | 45816 | 31,008 19,360 9,967
Nq 64,196 | 55054 39,444 | 27,019 17,245 9,363
K 8,012 7,095 5,367 3,792 2,362 1,008
45° Nq 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
Ng 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 HaligeHHbIM 3Ha4YeHUAM Ry onpefenstoTca 0 U Tim, UCMOMb3YEMble A/ NOCTPOEHUA
rpacuka (cm. pucyHok E.16), no hopmynam:
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S = R, cosd —n; (E.8)
b(b"
tnﬁ%sin 5. (E.9)

E.4 MNpun geincTsum Ha COOpY>KeHMe TONIbKO BEPTUKa/IbHBIX CU ONpejeneHne npeaenbHoim
(paspyLuatoLlein) BepTUMKa/IbHOW Harpy3skuM Ha OCHOBaHME MOXET ObiTb MNpPOM3BEAEHO
yKa3aHHbIM Bbllle MeToZoM. [Mpu 3TOM MOCTPOEHWE MNPU3Mbl OOPYLUEHUS MPOU3BOAMTCSH
TONbKO And &'=0 1 n=45°+ %

E.5 MNpn Hannuum B OCHOBaHUWM (PUIBTPALMOHHOIO MOTOKA UM HEOOXOAMMOCTU y4yeTa
(MbTPAUMOHHBIX CWUN  OnpefeneHne Ry cnefyeT MpPOV3BOAUTL  aHaIMTUYECKU UK
rpagoaHaIMTUYeCKUM  MEeTOAOM MyTeM MOCTPOEHUS MHOTOYrosibHMKa cun Ha 6ase
PaBHOAENCTBYIOLMX BECOB KaXKAOW U3 TPEX 30H NPU3Mbl 0OPYLLIEHUA C YYETOM CYMMAapHbIX
(PUNbTPALMOHHBIX CWJ, LEACTBYIOLLMX B KXKAOW 13 HUX.

HanpasneHns 1 3Ha4eHUs CyMMapHbIX (OUIbTPaLMOHHBIX CUM ONPeLeNAtTCs No 3afaHHON
rMAPOANHAMMNYECKON CeTKe ABVKEHUSA (DUNIbTPALMOHHOMO NMOTOKA NOL COOPYXKEHUEM.

[ns 3Toro nocne MOCTPOEHUS OOBLEM/OLLEA MOBEPXHOCTM CKOJIbXXEHUSI MO METOAY,
M3N0XKeHHOMY B E.2, M NOCTPOEHUs ruapoanHammnyeckoin cetku (metogom IIAA wnm
pacyeTHbIM cnocobom) kaxkaas 13 3oH |, 11, 1l (cm. pucyHok E.1a) oKa3biBaeTCs pa3ouToil Ha
pAL YYacTKOB, 418 KaXKAOro U3 KOTOPbIX HAXOAWUTCS IMHUA TOKA, MPOXOAALLas Yepes LeHTp
TSHKECTM yyacTka. HanpasneHue (unbTPaumoHHOW CU/bl NPUHUMAETCA MO KacaTe/lbHOW K
3TOV IMHWN TOXE B LIEHTPe TAXKECTU YUacTKa, a 3HayeHne ee — no hopmyne

Di = lem,iA1 (ElO)
roe  Yw — YAenbHbIli BeC BOAbI;
Im,i — CPEAHMI TPafMeHT Hamopa A4/19 AaHHOro y4acTKa,;
Ai —nnoLagb yyacTka.

3HayeHVs CyMMapHbIX UAbTPAUMOHHBIX cun @Pfi1, Dfo, Df3 ONPESENatOTCA  Kak
reOMETPUYECKME CYMMbI (PUNbTPALIMOHHBIX CW B Npefenax paccmaTpreaemMoit 30Hb! 1, 1 uan 111.

E.6 Npwn onpeseneHnn cunbl NpeaensHOro CONnpoTUBIEHUS B C/y4Yae CABUra C BbINOPOM
Mpy CENCMUYECKMX BO3LENCTBUAX Ryeq CNEAYET YUUTbIBATb CUbI MHEPLMW, AENCTBYIOLME Ha
FPYHT B npegenax npu3mMbl BbINopa U Ha NPUrpysky, onpegensemble No YCKOPEHUO 3eMHOW
MOBEPXHOCTW, COOTBETCTBYHOLLEMY MPUHATHIM PACYETHOW CENCMUYHOCTM W HanpaB/eHNIO
CeiCMNYECKMX KonebaHWiA.

Ecnv ocHoBaHMe 1 Npurpyska pacrnosioxeHbl HXKe YpoBHA BoAbl, To no CI1 14.13330 Bec
rPyHTa OCHOBaHWUA U NPUrPY3KN NPUHUMAETCSA C YYETOM B3BELLUMBAIOLLErO AENCTBUSA BOAbI, &
CUJbl HEPLMW ONpeAensarTca MNo NA0OTHOCTU FPYHTOB B BOAOHACHILLLEHHOM COCTOSHUMW.

E.7 Tlpu pacuete YCTOMYMBOCTM COOPYXKEHWUI MO CXEMe CMELIaHHOro capura
COMPOTWBNEHNE OCHOBAaHUA CABUTY CriefyeT NPUHUMAaTh paBHbIM CyMMe COMPOTUB/IEHWIA Ha
yyacTKax njocKoro csura v cipura ¢ BbInopom (pucyHok E.2).

Cuny npesenbHOro COnpoTUB/EHNA MPY pacyeTe YCTOMUMBOCTU COOPYXKEHWI MO CXeme
CMeLUaHHOro casura Reom MW MocTynatesibHOM (opMe cABura peKoMeHayeTcs onpesensThb
no gopmyne

Rcom = (Gmtg(Pl + Cl)bzl + Tlimbll’ (Ell)
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rae Om, tge1, C1 — TO XKe, YTO U B E.2 laHHOr0 NpUNoXeHus;
b1, b2 — pacyeTHble 3HAYEHUS LUMPVHBI YYaCTKOB MOAOLLBbLI COOPYXXEHWS, Ha
KOTOpPbIX MPOUCXOAAT CABMTI C BbINOPOM W NIOCKWIA CABWT;
Tiim— NPeAeNbHOe KacaTe/lbHOe HanpsXXeHre Ha y4acTKe CABura ¢ BbINnopoM,
onpeaensiemoe no chopmyne (E.9) gaHHOro NnpunoxxeHus npu b = by;
| — pasamep CTOPOHbI MPAMOYrONbHOW MNOAOLLBbLI COOPYXXEHUS,
nepneHAVNKYNSAPHON CABUTAIOLLER CUne.

b)) .
ol b2(2) , bi(bi) ‘5/';\"\;

ab — y4acTOK M/I0CKOro capura; 6e — y4acTok casumra
C BbINOPOM; 6BrA6 — 30Ha Bbinopa

PucyHok E.2 — Cxema K pacuyeTy HecyLLeli CoCOOHOCTN OCHOBaHUS
N YCTOMYNBOCTU COOPY>KEHUS MPU CMELLAHHOM CABUTE

3HaueHune by cnegyeT onpefensiTb B 3aBUCMMOCTU OT Omax (C HWM30BOW CTOPOHbI) MO
(hopmyne

b = —m—, (E.12)
Ghr — O
rae ocr = Noby1 Ans rpyHTOB € KO3thpuumeHToM cagura tgys > 0,45 n aer = 0 npu tgY: < 0,45;
Ofir— CPeHEE HOPMa/IbHOE HarpshkeHWe B MOAOLUBE COOPYXXEeHWs, MpU  KOTOPOM
MPONCXOAUT paspyLLeHe OCHOBaHWSA OT OLHON BEPTUKa/IbHOIN Harpy3Ku
(cm. pycyHok E.16);

No — TO Xe, yTon B 7.7.

Mpy 3KCLEHTPUCUTETE €p HOPMAILHOW CWMbI P B CTOPOHY HWXKHEro 6beda B opmyne
(E.11) BMecTO b, b1 1 by cneayet npuHumath b”, b1 n b (rae b* = b-2ep, a b, =b1%);
9KCLIEHTPUCUTET B CTOPOHY BEPXHEro bbeda B pacyeTax He yY4MTbIBaeTCA.

Mpy cmellaHHOM cABWre C MOBOPOTOM B MJiaHe MNpefesibHY CABUTaloLWYy Ccuiy

NPUHUMAIOT paBHOM a,R_., FAe @, ONpPeAenstoT No ykasaHusam 7.10 1 peKOMeHAyeMoro

npunoxeHuns .
E.8 TMpy nNpsAmMOyronbHOM MOAOLWIBE COOPYXeHUs pnmHo | n wwupuHo b cuna
npeLenibHOro ConpoTUBEHNUS OCHOBAHWA ONpeaenseTca no gopmyne

Ru = A* (’Yl b*Ny ny+C1Nc nc+qu nq ), (E13)

com !

roe

* * *

A"=1b"; ny=1- O,25bT; ng = 1+ tgcplbl—; Ne = 1+ tges N : . bT (E.14)

q

b”, tgp1, 1 —ToXe, uTon B 7.7, Ny, Nc1 Ng — T0 e, uto 1 B E.3.
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E9 [na onpegeneHnss BePTUKaNbHOW COCTaBNAIOLLIENA HECYLIEW CMOCOBGHOCTU B
HeIPEHNPOBAHHbIX YCOBUAX NMPU NMOCTOSHHOW M30TPOMHONM NPOYHOCTU Ha CABUT Cy MOXHO
CMOMb30BaTb CMEAYHOLLYHO 06Uyt hopmyny

R, = A'[N,C,, (L+5e, +dg, —ig )+l (E.15)

rae Ne = 5,14 — Koath(hMUMEHT HecyLell CnoCcoO6HOCTY;
Cu,l — PACYETHOE 3HaYeHMe CONPOTUBNEHUS HEAPEHUPOBAHHOMY CLBUTY;

Iea 11 1—# — KO3(W(hULMEHT HaK/IOHa Harpys3Ku,
2 2 Ac,,

*

s, =0,2(1-2i, )bT — KO3(MULMEHT (OPMbI;

ca

d, = O,3arctg% — KO3(h(hMUMEHT 3arny6eHus;

Fu1 = Fu—Ruo—Rup — ropusoHTasibHas Harpyska Ha nnowags A*;
FH — nonHas ropnsoHTaslbHas Harpyska Ha (hyH4ameHT;
RHo — COMPOTMB/IEHME CABUTY BHE A
RHp — rOpM30HTa/IbHasA COCTaB/AOLWAs PaBHOAENCTBYHOLLEN aKTUBHOIO 1 NacCUBHOMO
[laB/IeHNA Ha (PYHAAMEHT;
A" — 10 e, yto n B E.8;
d — 3arnybneHme yHOaMeHTa.
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IMpunoxeHwne XX
(pekomeHayemoe)

OnpefaeneHne KOHTAKTHbIX HaNpPsKeHWUA
METO/IOM BHELIEHTPEHHOr0 CXKaTus

Mo MeToAy BHELEHTPEHHOrO CXaTus HOpPMa/ibHble W KacaTe/lbHble KOHTaKTHble
HanpPsHKeHUs NpPW HEMNIOCKON MoJoLIBe COOPYXXeHUs (pucyHOK XK.1) onpegenstoTcs Mo
(hopmynam:

c= EcoséS +wcos[3; (K.1)
A I,
r=Nins+ Mging, 0K.2)
A I,

roe N — paBHOAEWCTBYHOLLASA CUM, NMPUIOXKEHHBIX K COOPYXXEHWIO;
M = Ne — MOMEHT 3TOI CUJIbl OTHOCUTESIBHO LieHTPa TSHXKeCTU NogoLWBbI (CM. PUCYHOK XK.1) ;
A, lo — niowaab NOLOLLBLI U ee LeHTPasbHbIA MOMEHT UHEPLUK;
I — pafnyc-BeKTOp paccmaTprBaemoi Toukn K nogoLBbl OTHOCUTENBbHO LeHTpa 0;
d — yron mexnay HanpasnieHem paBHogeicTaytoLeli N 1 HOpMasiblo K MOAOLLBE B
TOUKe K;
B — yron mexagy HopmansMu K NofoLuBe B TOUKe K 1 K pafuycy-BeKTOpY 3TOM TOUKW.
Mpy NNOCKOW NOAOLUBE COOPYXXEHUS KOHTaKTHble HanpshkeHusi OnpeaenstoTcs Mo
(hopmynam:

5= NC050 C/‘f%%; (K.3)

y
N sin &
A

, (K.4)

rge X — paccTosiHME OT paccMaTprBaeMOli TOUKU [0 LIEHTPA TSKECTU NOAOLLBI;
| y — MOMEHT UHepLWN NOLAAMN NOAOLLBSI.

ATs\

PucyHok XK.1 — Cxema K onpefenieHni0 HOPMasIbHbIX U KacaTe/lbHbIX KOHTAKTHbIX
HaMpPsKeHUIA NPY SIOMaHO MOAOLLIBE COOPYXKEHUS
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IMpunoxeHne N
(pekomeHayemoe)

OnpepeneHe KOHTaAKTHbIX HaNPSXXeHWI 1151 COOPY>KEHWIA
Ha 0HOPOAHbIX NeCYaHbIX OCHOBAHMSAX
MeTO0/0M 3KCMepUMEHTasIbHbIX 3P

HopMa/ibHble  KOHTaKTHble  HanpsXXeHUA  MeTOAOM  3KCMEPUMEHT&IbHbLIX  3MHp

OnpesensitoTCs:
B C/yyae KOrJa PaBHOAEWCTBYIOLAS BCEX BHELUHWX CWM P MpPOXOAUT uepe3 LEHTp

MOAOLLBbI COOPYXXEHMS, Mo hopMmyre

6, =G6,0,,, n.1)

X

rae s, —HOPMa/ibHOE KOHTAKTHOE HalpsaXXeHne B TOUKE, H&XO,D,FILIJ,GVICFI Ha PacCToAHNK X OT

LIEHTPa NOAOLLBbI COOPY)XXEHUS;
S, — OTHOCUTE/bHOE HOPMa/IbHOE KOHTAKTHOE HarnpsKeHVe B COOTBETCTBYHOLLEN TOUKE,

(e}
onpegensiemoe no Ttabnuue M.1 B 3aBmucumoct o1 N_ :b—m (HWXe ypOoBHSA BOAbI
Y1

YAeNbHbIN BeC TPyHTa CriefyeT NPUHUMAaTL C Y4eTOM B3BELUMBAIOLLEro AencTBus
BOAbI);
S, — CpefiHee HOpPMa/bHOE KOHTAKTHOE HanpsikeHue no MofoLLBE COOPYXEHNS, paBHOE
P

G, =—;

" bl
B C/ly4ae BHELEHTPEHHOIO MPWUIOXKEHUS K OCHOBaHWIO PaBHOAENCTBYHOLLEA BHELUHUX CU
M OTCYTCTBMS PaCTArMBAOLLMX HanpPsXKeHUd MO KOHTaKTy MOAOWBbI (DyHAamMeHTa C

2ep 1
OCHOBaHVeM Npu —— < —— 1o popmyne
b 3m,

_ 12e X
o, =6,0,, 1J_rb—2mk , n.2)

rge o,, 6, X —T0Xe, 4yTo U B popmyne (U1.1);

X!
ep — IKCLEHTPUCUTET NMPUNOXKEHNA HarpyskKn, HOpMaJibHOM K MJIOCKOCTY NOAOLLBbI

COOPYXKeHUS;
Tk — KO3(h(hULMEHT, onpesensiemblin no Tabnmue A.2.

MpumeuyaHue - lpu noactaHoske B popmyny (U1.2) €, n X Cregyet yunTbiBaTb X MONAPHOCTH

OTHOCUTENIbHO Ha4dasla KoopAnHat, NPUHNMaeMOro B LEHTPE NnoAoLLBblI COOPYXXEHUA.
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Tabnuua W.1-3HayeHna G,

2x S, npn N
b 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

Tab6nunuya W.2-3HadyeHNA KoahmLUneHTa Ty

Yucno mogenmposanmst N 0,5 1 2 4 6 8 10

Koathdpmuypent M, 1,221 1,296 1,345 1,402 1,464 1,501 1,628
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IMpunoxeHne K
(obszaTensHoE)

OnpepfeneHne ocagKu 0CHOBaHUA
MeTO40M MOCNOMHOI0 CYyMMMPOBaHNSA

CIn 23.13330.2011

K.1 Ocagka OCHOBaHWA oOMpejenseTcd MeTO4OM MOCNOMHOTO CYMMMPOBaHWUA B
cooTBeTcTBUM C 11.6.1. [loNONHUTE/IbHbIE BEPTUKA/IbHbIE HANPAXEHUSA B CEPefUHe i-ro cos
rPyHTa NPUHUMAIOTCA PaBHbIMU MONYCYMME YKa3aHHbIX HarnpsXKeHWd Ha BepxXHen zii u

HWKHel zj rpaHuLax cnos.

K.2 3HayeHVe OONONHUTENIbHOIO BEPTUKa/IbHOrO HanpsXKeHUs Ha I'J'IY6V|H€ Zi OCHOBaHMA

OT Harpy3oK p 1 NPUrpysoK g onpeaenseTcs no gopmyne

S, pi=ayiP+a,;q,

rae p — cpegHee hakTMyecKoe BEPTUKaA/IbHOE AaBfieHMe Ha FPYHT MO NOAOLLBE PYyHAAMEHTa;
01,1 — KO3(h(WMUMEHT, YyUMTbIBAKOLLMIA U3MEHEHWE NO FNYOUHE AONONHUTENILHOIO [AaB/EHUS
B FPYHTe 1 NpUHMMaeMblii No Tabnuue K.1 ana npsmoyronbHoW (hopmbl NOAOLLBbI B

o 2z I
3aBNCMOCTI OT OTHOCUTENTbHOWN r]'ly6I/IHbI m :TI N OTHOLLEHUA CTOPOH B , 4NA

o 2z
KPYrn0i — OT OTHOLUEHUSA m = TI )

Ol2,i — KOIDPULMEHT, ONpeaensieMblil /1S NPSIMOYTO/IbHO NPUFPY3KK Mo pucyHKy K.1a, a

A1 TPeyrosibHOM — rno pucyHky K.16.

[lonyckaeTcs  NpUrpysKy  annpoKCUMMPOBaThb

NPAMOYTO0/bHONA,

TPeyronbHo  1u

TpanewenaanbHoli aMpoii B 3aBUCMOCTY OT (POPMbI 3aChbINaeMoro KoTnoBaHa. B nocnegHem
CNyyae 0CafKW CKNafplBalOTC U3 OMpPeAeneHHbIX ANs NPsMOYrofbHOW U TPeyronbHol

Harpy3oK.
Tabnunuya K.1-3HayeHNs KOIDPULMEHTA Oy,
Zi MpsAMOYronbHbIe (YHAAMEHTbI C OTHOLLIEHNEM
b CTOpOH /b, paBHbIM
Kpyrnble
27; (hyHOAMEHTbI 1 1,4 1,8 2,4 3,2 5 10
5

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
2,4 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 0,079 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

a, ;, OnpefesneHHble Mo Tabnuue K.1, ymHoxatoTcs Ha 0,25.

MpumedyaHwue - MNpy onpefeneHM JONONHUTENBHBIX BEPTUKA/IbHLIX HANPSXXEHUIA Ha Fy6WHE Zi OT MOLOLLBbI
(hyHAameHTa No BEPTUKaIM, MPOXOAALLEN Yepes YIIOBYH TOUKY NPSMOYTOIbHOMO (hyHAAMEHTa, 3Ha4eHUs KO3h(hnLMEHTOB
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a_) LT
05}~
6 ,g/%? 1=
0.4 AT

02HA~ l, \S\\-\S

6) i
b

03

0,2

0.1

=2 &
0 1234 56 7 848 10¢C

a — A5 NPSIMOYTO/bHOV NPUIPY3KK; 6 — [/1s1 TPEYToNIbHON NPUrpy3Ku

PucyHok K.1 — F'patmkn ans onpegeneHns KospguLneHTa Oz,
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IMpunoxeHwne J1
(pekomeHayemoe)

OnpefeneHne 0Caikv 0OCHOBAHMS MPU CPeaHEM [aB/IeHUN
no/, NoJOLLUBO COOPY>XEHWUS, MPEBbILLAOLLEM
pacyeTHOe CONPOTMB/EHNE TPYHTA

npy cpegHeM faBfeHUM Nof  MOAOLUBOW  COOPYXKeHWs P,

OcagKy OCHOBaHMS
rPyHTa OCHOBaHMA R, pekomeHpyeTcs

MPeBbILLAOWEM pacyeTHOe  COMPOTUB/IEHME
onpeaenaTb no opmyne
s, =K.s, (1.2)

roe Ko — KOaghuumneHT yBeNMYeHUs 0Cagkum npu  ydeTe ob6nacteid MnacTUUeCKMX

Aedopmaumii, onpeaensiemMblin 4ns 0fAHOPOAHOIO B NPeAenax CXXMMaeMOn TOMLLN

rpyHTa He npu wivprHe coopyxeHns b <20 m n He / b <2 no pucyHky /1.1, B

APYrux cnyyasx — rno pesynbraram crneymasbHbIX UCCNef0BaHN;

S — 0caflka, onpegensemas no ykasaHuam 11.6.1 n npunoxxeHuns K.

Kp
b

25
p

15
‘ 2R

PucyHok /1.1 — 'padmk ans onpegeneHns KoapgpuumeHTa Kp
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IMpunoxxeHve M
(pekomeHayemoe)

OnpepaeneHne CTeNeHN NeEPBUYHON KOHCONMAALMM TPYHTa
CTeneHb NepBUYHO KOHCONMAALMM TPYHTA U, B pacyeTHbIi MOMEHT BPEMEH! OT Hauana

pocTa Harpysku OnpedensieTcs No pUcyHKy M.1, rae ¢’ — Koa(hvumeHT CTeneHm
KoHconugauun (¢} =c,t,/hZ); t,=t/t,; t— pacueTHoe Bpems; t,— BPEMS POCTa HarpysKu;
ho — pacueTHas TofLWMHA Cnos, onpefensemas No 7.7; Cy — KOIPAULMEHT KOHCONUZALMN

rPyHTa B BEPTUKa/IbHOM HarnpaBieHnM.
B cnyyae MrHOBEHHOrO MNPUIOXEHUS Harpy3ku CTeneHb MEePBUMYHON KOHCOMMAaLUK

onpegensietcst no pucyHky M.1 anst ¢2=0,01u t, =100c,t/h..

Uy

1,0 ; : ,\?-\? , : . I
: o~ i / -
0.8 | b;‘ 'Q-:f:l A; - @ L /
| [ / 0& /
06 ///. A A > | —
\
0 /{// /t / ,/ f‘,/ &;ﬁa—f"'
i ,géféi Bl
___,,_....-"""_______...---
. =11 | | | 1 o
0,1 02 03 06 081 2 3 4 & B 10 14 1820 30 40 5060 BO1OQ 7

PrcyHok M.1 — IMpamk 3aBUCUMOCTIY CTENEHN KOHCOMMAAL MU

t
UioT t, = t—,qnﬂ Pa3/IMUHbIX SHAUEHNTA C.
0
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IMpunoxeHne H
(pekomeHayemoe)

OnpegeneHne KOHEYHbIX FOPU30HTa/IbHbIX NepeMeLLeHI
rPaBUTaLMOHHbIX COOPY>XEHWIA C TOPU3OHTa/IbHOM MOAOLLIBOW
Ha HeCKaslbHbIX OCHOBaHUSIX

H.1 CwmelLLeHMe coopyXeHns onpesenseTtcs no gopmyrne

T‘ (H.1)

roe Q — cymMmapHas ropusoHTabHas Harpyska Ha 1 M AniMHbl COopyKeHus (pucyHok H.1);
N — YKC/O CNIOEB FPYHTA B Npeaenax CMeLLaemMoi ToNWm Hais;
® — KoathhMLMEHT, onpeaensiemMblii Mo PUCYHKY H.2 B 3aBUCUMOCTU OT OTHOLLIEHNS]
rNy6VHbI 3aN1eraHmns NOAOLLBbI i-ro ¢os rpyHTa hi K NonyLwmprHe CoopyXKeHus

b/2;
Edis — MoAay/b ,qe(i)opmau,vm CMELLaemMoro cnos rpyHTa.
a)
— 3,
¢ % 7
WY [ ; LI LI | G =l o tl'
:'E- L L u..{ L L % L1
= - voomshy i - | -
S I i T
S A TR R e e
6 b |
0 7
_T.‘_-. _“ - e 5 ¥ ‘. i 3 N AR I.
3 v ' ' o .I ' L
- S O
N S R Fais, : BEL m KD
g Sl 8T o

a— NPV 0AHOPOAHOM OCHOBAHWM; 6 — NP FOPU3OHTANLHO-CNIONCTOM OCHOBAHMM;
Q - ropusonTansHas cuna
PUCYHOK H.1 — CxeMbl K OMpefesieHnio ropu3oHTasIbHbIX CMELLIEHUA COOPY>KeHUI

105



CI123.13330.2011

4
3 P
2

;{ I:____I‘:

1 2 3 4 ¢ b2
PucyHok H.2 — M'patmk ans onpegeneHns KoapopuumeHta ®

H.2 B CymMMapHyl TrOpW3OHTaNbHYlO Harpysky Q criedyeT BK/OYaTb BCE  CWJlbl,
[ENCTBYIOLLUME HA COOpY)KeHWe B HanpaBNeHUW CABWra, 3a BbIMETOM CW  OTMOPA,
MPUHUMAEMbIX PaBHLIMW [aBNEHNIO TPYHTA B COCTOSAHUN MOKOS.

H.3 Mogynb fedopmauum rpyHTa B CMeLlaeMoM croe Egisi NpUHUMaeTcs paBHbIM 1,2E; —
AN TAVUHUCTLIX TPYHTOB M 1,5Ei — And necuyaHbIX rpyHTOB, rae Ei — 7O XXe, 4TO U B
NnpunoXxeHnn B.

H.4 PacueTHas rnybuHa cMeLaemoid Tonwm Hais NPUHMMAETCS paBHOA

Hais = 0.4b + 0,3Hk, (H2)

rae He — rnybuHa cxnmaemMoni Tonwm, onpeaensiemas B COOTBeTcTaum ¢ 11.6.2.
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IMpunoxkeHwve T1
(cnpaBo4Hoe)

OCHOBHble 6yKBeHHble 0603Ha4YeHNSA
KoathpunumeHTbl HageXXHOCTK, YCN0BUIA paboTbl U COYMETAHMS HArpy30K

Ye — KO3(h(pULMEHT YCIOBUIA paboThl;

Yg — KOAPMULUMEHT HALEXXHOCTU MO TPYHTY;

Yn — KO3PMULUMEHT HALEXXHOCTU MO CTENEHN OTBETCTBEHHOCTN COOPY>KEHUS;

Yic — KOAPPULMEHT COYeTaHUA Harpysok;

Yc*~ KO3(hMLMEHT ycnoBuiA paBoThl, YUUTLIBAIOLLIMIA 3aBUCUMOCTb PEAKTUBHOIO AaBNEHNS

FPYHTa C HN30BOI CTOPOHbI COOPYXKEHWSI OT FOPU30OHTA/IbHOTO CMELLIEHNSI COOpYXKe-
HUS NPX NOTEPE UM YCTONUNBOCTM.

XapaKTepuCTUKMN FPYHTOB

Xn — HOPMATMBHOE 3HAYEHNE XapPaKTEPUCTUKU;

X — pacyeTHOE 3HaUYeHNe XapaKTepPUCTUKMN;

o — [JOBEPUTENbHAs BEPOSITHOCTb PACHETHBIX 3HAUYEHWIA;
p — N/IOTHOCTb;

Py — NJIOTHOCTb CKENETA IPYyHTa,
p; — MIOTHOCTb YacCTuL;

IL — nokasaTenb TEKy4ecTw;
Y — YAeNbHbIiA BEC;
e — KO3(h(hMLMEeHT NOPUCTOCTH;
a — KO3(PPULNEHT YNIOTHEHNS;
C — Y[ie/IbHOE CLenseHue;
@ — Yron BHYTPEHHEr0 TPeHus;
E — mogynb fedopmaunu;
G — MoLynb cABuUra;
v — KO3th(hmuMeHT nornepeyHon gegopmaumm (MyaccoHa);
kK — KOaghdhmumeHT unbTpauun;
Cv— KO3(h(pMUMEHT KOHCONMAaLMN;
C, — KO3(h(ULMEHT CTENeHN KOHCONUaaLuum;

U1 — cTeneHb NePBUYHOIA KOHCONNAALNMN;

U2 — CTeneHb BTOPUYHOM KOHCONMAALMMK;

1, U — KO3uLMeHTbI YNpyrol 1 rpaBuTaLoHHO BOA0OTAAUN;

Scrp, Ot,crp — MNAPAMETPbI MON3YYECTH;

g — KO3phMLUMeHT BOAOMOrNaLLEHWS;

ler, lest — FPAAMEHTBI HaMopa COOTBETCTBEHHO KPUTUYECKUIA U AEACTBYHOLLMIA;

Ucr, Uest — KPUTUYECKasA 1 AEMCTBYIOLLASA CKOPOCTU (DUbTPaLNN;

tn — NokasaTenb rMOKOCTU PYHAAMEHTE;

Rc (Re,m) — npefen NpoYHOCTM Ha OIHOOCHOE CXKaTue OTAENNbHOCTU (MaccrBa) CKaslbHbIX
FPYHTOB;

Rt (Rtm) — Npesen NPOYHOCTU Ha O4HOOCHOE PacTsHKeHUe OTAENbHOCTM (MaccuBa)
CKa/lbHbIX FPYHTOB;
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Res,,m — NPe/ieN NPOYHOCTN Ha CMATUE MaCCKBa CKa/lbHOTO FPYHTa;
Up, Us — CKOPOCTM pacnpocTpaHeHMs NPOAO/bHbIX M MOMEPEYHbIX BOSIH B CKa/lbHOM
MaccuBe.

Harpysku, HanpsiXeHus1, CONpoTUBNEHNS

Fo — 0006LLeHHas pacyeTHas cABuratoLas cuna;
Ro — 00606LLeHHas pacyeTHas cuia npesenibHOro CornpoTUBIEHUS TPYHTA;
RpI — pacyeTHOe 3HayeHWe npeseibHOro COnpPoTUB/EHUS TPYHTA NPU MI0CKOM CABUTE;
Ry — pacyeTHble C1/bl CONPOTUB/IEHWS CBaWA, aHKEPOB;
Ru— pacuyeTHas cuna npefesibHoro ConpoTUB/IEHNA OCHOBaHMA Ha y4acTKe caura c
BbINOPOM;
Eptw — pacyeTHOe 3HayYeHre ropu3oHTa/IbHbIX COCTABAAOLMX MACCUBHOTO AaB/ieHNA
FPYHTa C HU30BOI CTOPOHbI COOPYXKEHUS;
Eahw — pacyeTHOe 3Ha4YeHVe ropmM3oHTa/IbHbIX COCTABMAOLMNX aKTUBHOIO aBNeHUs
rPYHTa C BEPXOBOI CTOPOHbI COOPYXXEHNS;
® — cymmapHas (ounbTpauroHHasa cnna;
g — paBHOMEpHO pacrpefesieHHas BepTuKaibHas NpurpysKa;
G — HOPMa/IbHOE HanpsXXeHue;
T — KacaTte/lbHoe HanpsXXeHwue;
U — 136bITOYHOE AaB/eHne B NOPOBOI BOAE;
Gz — BEPTUKa/IbHOE HOPMa/IbHOE HanpsXXeHue B rPyHTe;
Gz,9 — TO XK€, OT COBCTBEHHOrO Beca rpyHTa;
Oz,p — TO XK€, LONOMHUTENIbHOE OT BHELLUHEN Harpy3Ku;
No — uncno MogenMpoBaHus.

Jedopmavnm 0CHOBaHWUIA 1 COOPYXXEHWIA

S — coBMecTHasl Ae(hopMaLivisi OCHOBAHMS 11 COOPYXKEHWS;
Su — NpefenbHoe 3HaYeHre COBMECTHOI edhopMaLii OCHOBAHUS 11 COOPYXKEHMS;
St — HECTaBUNM3MPOBaHHAst COBMECTHas [eiopMaLs OCHOBAHWS U COOPYXKEHUS;
S, U, i — COOTBETCTBEHHO 0Ca/lKa, FOPU30OHTANIbHOE NEPEMELLIEHNE U KPEH COOPYXKEHMS.

["eomMeTpUYeCKne XapaKTEPUCTUKN

| — oivHa coopyKeHus;

b — wupwvHa coopyxeHus;

h — BbiCOTa COOpY>KeHUS;

A — nnoLab NOAOLLBbI COOPYXXEHUS;
€ — 3KCLIEHTPUCUTET;

I'— pagnyc,

h — TONWMHA CNOsA rPyHTa;

h¢ — BbICOTA KOHCO/IMAMPYEMOTO C/I0f;
Hc — rnybrHa c)XrMaemoi Tonwu;
Huis — TONWMHA CMELLLEaeMOoro Cr1os;
aj,d — Yron nageHns TpeLwyHbl;

aj,| — Yron npocTupaHns TPeLunHbI;

lj — AnvHa TpeLwmHbl;

bj — WnprHa packpbITUSA TPELLUHBI.
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COOPY>KEHWUI
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KntoueBble CNoBa: OCHOBaHUS, MMAPOTEXHUYECKME COOPYXKEHNS, AepOpMaLIMK, HampsKeHNS,
TPYHTbI, BOAOMOHWKEHNE

M3paHne ogmumanbHoe

Csog npaBun
CIM 23.13330.2011

OCHOBaHUSI TMAPOTEXHUYECKNX COOPYXKEHNIA
AKTyanu3npoBaHHas pegakuus

CHwlM 2.02.02-85

Hau. nsg. otg. /1.H. Ky3bmuHa
TexHuueckuin pegaktop J1.4. MNonosa
KoppekTop B.B. Kosayesuy
KomnbtoTepHas BepcTka E.A. IMNpokogbesa

®opmart 60x841/s. Tupax 100 3k3. 3aka3 Ne 404.

OTKpbITOE aKLMOHEPHOe 06LLEeCTBO
«LleHTp NpoeKTHOM npoayKumn B cTpouTenscTee» (OAO «LMIM»)

127238, Mocksa, IMWTpPOBCKOE L., 46, Kopn. 2.

Pakc (495) 482-42-65.
Ten.: (495) 482-44-49 — npuemHas;
(495) 482-42-94 — 0TAeN 3aKa3oB;
(495) 482-42-97 — NPOEKTHbIN KaOWHET;
(495) 482-41-12 — oTAen (hopMUPOBaHUA 1 BeleHWs
(hoHAa JOKYMEHTaLUK



CIn 23.13330.2011
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