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MNpeancnosue

Lenm m npuHumMnbl cTaHgaptusauum B Poccuitickon depepaumm yctaHosneHbl degepanbHbim
3aKoHOM OT 27 aekabpa 2002 r. N 184-d3 "O TexHU4YeCcKoM peryanmpoBaHun", a npaBuna paspaboTku -
MoctaHoBneHnem lMpaBuTenbctBa Poccuinckoit depepaumm ot 19 Hoabpsa 2008 r. N 858 "O nopsaxe
pa3paboTKu 1 yTBEepKAeHMA CBOA0B npasun'.

CBefeHuna o ceoae npasun

1. UcnonHutenb - OAO "BHUUT um. B.E. BeaeHeesa".

2. BHeceH TexHUYeCcKMM KOMUTETOM Mo cTaHaapTusaumm TK 465 "Ctpoutenscteo”.

3. TlogrotoBneH K yTBep)AeHMO [lemapTamMeHTOM  apXMTEKTypbl, CTPOUTEeNbCTBa U
rpagoCcTPOUTENBHOMN NOJNTUKN.

4. YtBepxkaeH [Mpukazom MuHUCTEPCTBA pPErnMoHaNbHOro pas3Butus Poccuiickon Peaepaunm
(MuHpervoH Poccum) ot 28 aekabpsa 2010 r. N 824 v BeeaeH B aeictame ¢ 20 mas 2011 r.

5. 3aperucTpupoBaH GeaepanbHbIM areHTCTBOM MO TEXHUYECKOMY Pery/inpoBaHUI0 U METPOIOTNK
(PocctaHmapT). MepecmoTp CM 23.13330.2010.

NHdopmauma 06 M3aMeHeHUAX K HacToALLLEMY CBOAY NPaBM/ NyBIMKyeTCa B eXXerogHo n3aasaemom
MHPOPMAUMOHHOM yKaszaTene "HauMoHanbHble CTaHOAPTbI', @ TEKCT M3MEHEHMI W MOMPaBOK - B
eKeMecCsaYHO M34aBaeMblXx MHOOPMALMOHHbIX YyKasaTensx "HauuMoHanbHble cTaHZapTtbl'. B caydyae
nepecmoTpa (3ameHbl) MM OTMEHbI HAaCTOALWLErO CBOAA MPABWA COOTBETCTBYIOLLEE YBEAOMIEHNE byaeT
ony6/MKOBAHO B XXEMECAYHO M34aBaeMOM MHPOPMALLMOHHOM yKasaTese "HaunoHanbHble CTaHgapThb!".
CooTtseTcTBylOWAA MHPOPMaLMA, YBEAOMIEHNE U TEKCTbl Pa3MeLLaloTCA TakXKe B MHPOPMALMOHHOM
cucteme obLLero nosb3oBaHMA - Ha oduLMaNbHOM caTe paspaboTyunka (MuHpermoH Poccumn) B cetu
UHTepHeT.

MNpumeHeHne Ha obsA3aTenbHOW OcHOBe pasgena 1 obecneumBaeT cobnwogeHue TpeboBaHUM
depepanbHoro 3akoHa ot 30.12.2009 N 384-d3 "TexHUYECKMA pernameHT o 6e30MacHOCTM 34aHUIA U

~“n

coopyxkeHuin" (MoctaHosneHme MpaButenbcrtea PP ot 26.12.2014 N 1521).

1. O6bnacTb NpUMeHeHUA

TpeboBaHMA HacToAWLEro cBOAAa MPaBWUA PACMPOCTPAHAIOTCA Ha MNPOEKTUPOBAHME OCHOBAHWN
rMAPOTEXHUYECKNX COOPYHKEHMN BCex KaaccoB cornacHo CM 58.13330, B TOmM uucie rpaBUTaLMOHHBIX,



apPOYHbIX U KOHTPGDOPCHbIX MNOTUH, NOANOPHbIX CTEHOK, LW/HO30B, LWenbhOBbIX U NOPTOBbLIX COOPYHKEHUN,
€CTECTBEHHbIX CK/JIOHOB W WMCKYCCTBEHHbIX OTKOCOB HAa Y4acCTKax PacnoNOXeHWs TMAPOTEXHUYECKUX
COOpPYXKEHUN.

B cBoae npaBun gatotca KnaccuduKaumsa rpyHTOB U UX PUINMKO-MEXAHUYECKME XaPaKTEPUCTUKM,
WHXXEHEepHO-reo/IorMyeckas U pacyeTHas CXemaTu3aums OCHOBaHMNA, MeToAbl PacyeToB YCTOMYMBOCTM
OCHOBaHWN, HaNpPsXeHHO-4ePOPMUPOBAHHOIO COCTOAHUA, CcyPPO3MOHHOM NpoyHoCcTU. Takke
YCTAHOBAEHbl METOAbl KOHTPOJA KayecTBa MNOAMOTOBKM OCHOBaHM, MeToAMKa HabntogeHwuit 3a
noBegeHMEeM OCHOBAHWIM B Mpouecce 3KCrnayaTauuMm U UHMKEHEpPHble MEePONnpUATUA MO NOBbIWEHUIO
HaA4eXHOCTU OCHOBAHUN.

CBog, nNpaBu/l He pPacnpoCTpaHAeTcA Ha MNPOEKTUPOBAHME MNOA3EMHbIX TUMAPOTEXHUYECKMX
COOpPYKEHUN.

2. HopmaTtuBHble CCbIIKK

HopmaTnBHble LOKYMEHTbI, HA KOTOPble B TEKCTE HACTOALLErO CBOAA MPaBWUA MMEIOTCA CCbIIKM,
npuBeLEeHbI HUXKe.

depepanbHbIit 3aKOH 0T 27 aekabpa 2002 r. N 184-d3 "O TexHMYecKom peryimpoBaHun"

BoaHbiit Koaekc Pocecuiickoin Pepgepaumm ot 3 nioHa 2006 r. N 74-d3

depepanbHbii 3aKoH OT 21 uiona 1997 r. N 117-®3 "O 6e3onacHOCTU TMAPOTEXHUYECKMX
coopyKeHnin"

depnepanbHbii 3aKoH oT 30 aekabpsa 2009 r. N 384-d3 "TexHMUYECKNI pernameHT o 6e30nacHoOCTH
3[aHUI U COOPYKEHU

depepanbHbii 3akoH oT 21 gekabps 1994 r. N 68 "O 3awmTe HaceneHus M TeppuTopuii oT
ypesBblYaliHbIX CUTYyaLU NPUPOLHOIO U TEXHOFeHHOro XxapakTepa"

PepepanbHbivi 3aKoH PP o1 10 aHBapa 2002 r. N 7-d3 "O6 oxpaHe okpy:Katowel cpeabl” (peq. ot 5
¢despans 2007 r.)

B oduumanbHOM TeKcTe [OKYMeHTa, BMAMMO, gonyweHa oneyaTka: [loctaHoBneHue
Mpasutenbctea PO N 1303 npuHato 06.11.1998, a He 06.10.1998, 1 nmeeT Ha3BaHue "O6 yTBEpPKAEHUM
MonoxKeHns o AeKNapmpoBaHUM 6€30NacCHOCTU FTMAPOTEXHUUYECKUX COOPYHKEHMN".

MoctaHoBneHue MpaButenbctea PP ot 6 okTabpa 1998 r. N 1303 "0O6 yTeepKaeHUn MonoxKeHns o
OEKNAPUPOBAHMMU TMOPOTEXHUYECKUX COOPYHKEHWNIN"

CM 14.13330.2011 "CHuMN 11-7-81*. CTpoUTENbCTBO B CEMCMMUYECKNX paitioHax"

CM 22.13330.2011 "CHuMN 2.02.01-83*. OcHOBaHWA 34aHNI U COOPYKEHUN"

YnomunHaemsbl B AaHHOM gokymeHTe CIM 58.13330.2011 6bin BNOCNEACTBUN YTBEPKAEH M U3[aH C
Homepom CI158.13330.2012.

CMN 58.13330.2011 "CHwuM 33-01-2003. M'mapoTexHuyeckme coopyKeHns. OCHOBHbIE No/ioXKeHuA"

FOCT 12071-2000. I'pyHTbl. OT6OP, YNakoBKa, TPAHCMOPTUPOBAHME U XpaHeHMe 06pa3LoB

FOCT 12248-96. I'pyHTbl. MeToabl nabopaToOpHOro onpeaeneHuUs XapaKTepPUCTUK MPOYHOCTU U
aedopmmpyemoctm

FOCT 20522-96. I'pyHTbl. MeToabl CTaTUCTUUYECKOM 06paboTKN pe3ynbTaToB UCMbITAaHUI

FOCT P 22.0.01-94. be3onacHOCTb B Ype3BblYalHbIX cUTYyaUUsaX. OCHOBHbIE MOJIOKEHUSA

FOCT P 22.1.02-95. be3onacHOCTb B Ype3BblYalHbIX cUTyaumax. MOHUTOPUHT U NPOrHO3MpPOBaHUe.
TepmuHbl n onpegeneHus.

MpumeyaHue. MNpu NOAb30BAHUM HACTOALMM AOKYMEHTOM LLeecoobpasHO NpoBepUTb AecTBME
CCbINOYHbIX CTaHAAPTOB M KNaccMdMKaTopoB B MHPOPMALMOHHOW cucTeme 06LLero Nosb3oBaHMA - Ha
odnumanbHOM caliTe HauMOHanbHOrO opraHa Poccuitckoit Pepepauum Mo cTaHZapTU3aLMKM B CeTU
WNHTEepPHET AW MO eXKerogHo n3gasaemomy MHGOPMaLMOHHOMY yYKasaTeto "HaunoHanbHble cTaHaapTbl”,
KOTOPbI ONyH6AMKOBAH MO COCTOSHUIO Ha 1 AHBAPA TEKYLLETO ro4a, M MO COOTBETCTBYHOLLMM €XEMECAYHO



nsgaBaembim MHPOPMALMOHHBIM yKasaTenam, onybAMKOBaHHbIM B TeKyliem rogy. Ecau ccbliouHblii
OOKYMEHT 3aMeHeH (M3mMeHeH), TO npuM MNONb30BAaHMM HACTOAWMM CBOAOM MNpaBuMA caeayet
PYKOBOACTBOBATbLCA 3aMEHEHHbIM (M3MEHEHHbIM) AOKYMEHTOM. ECNM CCbIOYHbIN AOKYMEHT OTMEHEH
6e3 3aMeHbl, TO NOJIOYKEHWNE, B KOTOPOM ZaHa CCbI/IKa Ha HEero, NPUMEHSETCA B YacCTU, He 3aTparneatoLLen
3TY CCbINIKY.

3. TepMUHbI 1 onpeaeneHns

B HacTosALem cBoge NpaBua NPUHATbI TEPMUHbI C COOTBETCTBYIOLMMM ONpeseeHnsIMu:

3.1. TpyHT: nopo4bl, MNOYBbl, TEXHOrEHHble 0b6pa3oBaHWA, npeacTasaalowme cobol
MHOTOKOMMNOHEHTHYIO M MHOTrodasHyH reosIorMYeckyto cpeay U ABAAOWMECS 0ObEKTOM WHKEHepHOo-
X03AMCTBEHHOW AeATe/IbHOCTUN Ye/IoBeKa.

3.2. [JaBneHune rpyHTa akTMBHOE: CU/I0BOE BO3AENCTBUE FPYHTA Ha OrpaKgatoLime KOHCTPYKLMK B
COCTOAAHMM NpeaenbHOro paBHOBECMA, COOTBETCTBylOWlee CTaauum 06pa3oBaHMA MOBEPXHOCTU
0obpyLIeHuns, NpY KOTOPOM KOHCTPYKLMA CMELLAETCA MO HanpasB/IEHUIO OT FPYHTa.

3.3. [laBneHue rpyHTa NaccMBHOE: CU/I0BOE BO3AENCTBME FPYHTa HA OrpakaatoLLy o KOHCTPYKLMIO B
COCTOSIHUM MNpeaenbHOro paBHOBeCUA, COOTBETCTBYIOLLEE cTagMn obpa3oBaHMA MOBEPXHOCTM BbINOpPa,
KOr4a KOHCTPYKLUMA CMELLLaeTca No HanpaBAEHU IO K TPYHTY.

3.4. [lpeHark: yCTPOMCTBO AN1A YaCTUYHOIo MAW NOJIHOrO nepexeata GUAbTPALMOHHOIO NOTOKA B
OCHOBaHMM, a TaKXKe Ha npuneraloWwen K COOPYKEHUIO TeppuTopuu, cbopa M oOTBOAA
Npo¢dnAbTPOBABLUMNXCA BOA,

3.5. UHKeHepHOo-reosiornyeckas MOJENb: CXeMaTU3NMPOBaHHOE OTobpaskeHWe pasmelleHua B
061acTU BAUAHUA COOPYKEHUSA WMHKEHEPHO-TEONIOTMYECKUX 3/1EMEHTOB, HaAeNeHHbIX MOCTOSHHbLIMU
HOPMATUBHbLIMM U PACYETHBIMU 3HAYEHUAMM XaAPAKTEPUCTUK.

3.6. IH)KeHepHO-reonormyecknin anemeHT (UM3): o6bem rpyHTa 04HOro BO3pacTa, MPOUCXOXKAEHUA
W BUAA, XapaKTepPUCTUKM CBOMCTB KOTOPOrO B Npeaenax BblAe/IeHHOr0 3/IeMEHTA ABNAKOTCA CTaTUCTUYECKU
OAHOPOAHBIMM UM WM3MEHAITCA  C/Ayd4amHo (He3akoHOMepHo) samMbo ecnm  Habagatoweics
3aKOHOMEPHOCTbIO MOXHO NpeHebpeuyb.

3.7. MecTHaa npPOYHOCTb: CBOMCTBO T[PYHTa, He paspylanacb, BOCMNPUHMMATb HArpysKu MU
BO3LENCTBMA B IOKaNbHbIX 061aCTAX CUCTEMBI "COOPYKEHUE - OCHOBAHME".

3.8. HagerKHocTb cucTtembl "COOpyXKeHMe - OCHOBaHMe": CNOCOBHOCTb CUCTEMbI BbINONHATbL
3a4aHHble GyHKUMMK.

3.9. HanpaxeHHo-gedopmuposaHHoe coctoaHune (HAC) coopyeHua wu/mam ocHoBaHuA:
NPOCTPaHCTBEHHOE pacnpeaesieHne HanpsKeHu n gedopmaunii B cucteme "coopyKeHue - ocHoBaHue",
pa3BMBaAOLLMXCA B NpoLecce Ux B3auMMoaenCcTBmA.

3.10. Hecywana cnocobHOCTb OCHOBAHMA: CMNOCOOHOCTb rPYHTA OCHOBAHWA BblAepPrKMBaTb
MaKCMMas/ibHYIO Harpysky, nepeaBaemyto Ha Hero coopyxeHuem, 6e3 pas3BUTUA MNOBEPXHOCTEN
CKO/IbXKEHUSA, NPUBOAALLMX K Pa3pyIEHMI0 OCHOBAHMM W MOJIHOM HEMNPUroOAHOCTU COOPYMKEHWUN K
3aKcnayaTaymu.

3.11. OnonseHb: HeYCTONYMBBIA MACCUB FPYHTA, CMELLAIOLWMIACA NO OTKOCY UM CKOHY.

3.12. OcHOBaHME T[MNAPOTEXHUYECKOTO COOPYXKEHMA: eCcTeCcCTBEHHAa WAM  WUCKYCCTBEHHO
cbopmmpoBaHHasa (TeXHOreHHasl) rpyHTOBaA TOJIWA, HAaxo4AWAAcA Mo MOAOLBON COOPYMKEHUA WU
BMeLLaloLwas ero pyHA4aMeHT, BOAOYNOPHbIE 3/IEMEHTbI U APEHAXKHbIE YCTPOMCTBA.

3.13. MonsyyecTb rpyHTa: Npouecc AAnTeNbHOro AedOPMMPOBAHUA TPYHTA BO BPEMEHWU NOS,
OEeNCTBMEM NMOCTOSHHOM HarpysKku.

3.14. MpepenbHoe paBHOBECUE CUCTEMBI "COOpPYHKEHUEe - OCHOBaHME'": COCTOsSIHME CUCTeMbI, Npu
KOTOPOM HEe3HauuTeNbHOE YBENMYEHWNE BHELUHEN Harpy3KM NpMBOAUT K HapyLUEHMIO YCTAHOBMBLLErocs
paBHOBECUSA M Bbi3blBAET NOTEPO YCTOMYMBOCTM FPYHTA, COMPOBOMKAAIOLLYIOCS BbINOPOM FPYHTA M3-Mo4,
NoAOLWBbI COOPYKEHMA CO 3HAUYUTE/IbHbIM HapacTaHUEM OCaZKM.

3.15. MNpeaenbHoe cOCTOAHUE (MNPOYHOCTb) FPYHTa: COCTOSIHWE TPYHTa B TOYKEe, MPU KOTOPOM
KacaTesibHble M HOPMasibHble HaNpPsAXKeHUA B S1eMEHTe rpyHTa CBA3aHbl KpuTepmnem npovyHoctu (KyioHa,
KynoHa-Mopa, Museca-LLneixepa n 1.4.), a Aedopmauum caBura MoryT pa3BmBaTbCa HEOrPaHUYEHHO.

3.16. MPOYHOCTb FPyHTa AANTE/IbHAA: NPOYHOCTb FPYHTA NPU ANUTENIBHOM AENCTBUN HArpy3Ku.

3.17. PacyeTHbI rpyHTOBbLIN 31eMmeHT (PM3): 06bem rpyHTa, B Npefiefilax KOTOPOro HOPMaTUBHbIE U



(nnn) pacyeTHble 3HAYEHUS XaPaAKTEPUCTUMK FPYHTA MPUHUMAIOTCA MOCTOAHHBIMU WAN 3aKOHOMEPHO
N3MEHSAIOLLMMMCA MO HaMpPaBAEHUIO.

3.18. PacuyeTHas reomexaHuMyeckasa Mogenb OOBEKTA: COBOKYMHOCTb PaCYeTHbIX FPYHTOBbIX
3/1eMEHTOB B paccmaTpuBaemon 06,1acTM OCHOBaHMA.

3.19. ConpoTuBneHWe HeppPeHUPOBAHHOMY CABUTY: MAKCMMalbHOE COMPOTUB/IEHWE T[PYHTA
CABUTratoLLLElN HarpysKe B YC/IOBUAX OTCYTCTBUS APEHMPOBAHMUS.

3.20. Cyddo3mna: BbIHOC MENKUX YaCTUL, HEeCBA3HOrO rPyHTa M PaCTBOPEHHbIX BELLECTB BOAOM,
duUNbTPYIOLWENCA B rPYHTOBOM TO/ILLE COOPYKEHUA U/UNU ero OCHOBaHMUS.

3.21. TepmoOKapcCT: NpoLEecC BbITauBAaHUS MOA3EMHbIX /IbAOB C MOCAEAYHOLLEN OCaLKON TPyHTa,
npuBoAALLEN K 06pa30oBaHUIO OTpULATENbHBLIX popm penbeda nam mmnkpopenbeda (6atoaua, BOPOHKK,
BNaAWHbI, 3aNaguHbl, KOTJIOBUHbI).

3.22. ®dunbTpaLMOHHaA NPOYHOCTb: CMOCOBHOCTb OCHOBAHWA COMPOTUBAATLCA AECTPYKTUBHOMY
BO34ENCTBUIO PUABTPALMOHHOIO NOTOKA, MPOABMAIOWEMYCA B BUAE MEXaHMYECKON UAN XMMWUYECKOM
cypdosumn.

3.23. ®unbTpauma: aBUXKEHWE BoAbl B TPYHTAX M MNOPUCTbIX cpedax nog Aencreuem
rPaBMUTALMOHHbIX CU.

4, Obwme NoNoKeHun

4.1. TNpOeKTUPOBAHNE OCHOBAHWI TMAPOTEXHUYECKUX COOPYKEHUA [OMKHO BbINOJHATLCA Ha
OCHoBE:

pPe3ynbTaTOB UHXEHEPHO-TE0NOTUYECKUX, FEOKPUONOTUYECKUX U TULPOTE0N0MMYECKUX U3bICKAHUI
M UCCNef0BaHWM, coaepalwmx AaHHble O  CTPYKType, cocTaBe, (U3MKO-MEXaHUYECKUX U
TENNOPUINYECKUX XAPAKTEPUCTUKAX 3NEMEHTOB MacCCMBA TPyHTa, Hamopax, YPOBHAX U XMMWUYECKOM
COCTaBe NoA3eMHbIX BOA, 061acTAX UX MUTAHWUA U APEHUPOBAHMA, HAIMYUWU MEP3OTbI U T.4,;

[AaHHbIX O CEMCMMYECKOM aKTUBHOCTM paiioHA BO3BEAEHUA COOPYKEHMUS;

onbiTa BO3BEAEHWA AHANOTUYHBIX TMAPOTEXHUUYECKMX COOPYKEHUA B CXOAHbLIX WHXXEHEepPHOo-
reo/IorMYecKnX 1 KNMMaTUYECKUX YCOBUSAX;

[AHHbIX, XapaKTePU3YHOLLMX BO3BOAMMOE TMAPOTEXHUYECKOE COOpPYKEeHMe (HasHa4yeHue, Knacc,
TUN, KOHCTPYKLMA, pasmepbl, NOPALOK BO3BELEHMA, AENCTBYIOLME HArpy3KW, BO3LENCTBMA, YCA0BMUA
aKcnayaTaumun n T.4.);

YYeTa CoLManbHO-3KOHOMMUYECKUX YC/IOBUIA palioHa CTPOUTE/IbCTBA;

TEXHUKO-I3KOHOMMYECKOTO CPaBHEHMA BAPMAHTOB MPOEKTHbIX peleHnin, obecneymBalowero
NPUHATME  ONTMMANIbHOIO  BapMaHTa C  PaUMOHaNbHbIM  WUCMONb30BAHMEM  MPOYHOCTHbLIX,
8edOopPMaLMOHHbIX AU OPYTUX CBOWCTB FPYHTOB OCHOBAHMA U MaTepuanosB BO3BOAMMOIO COOPYKeHUA
NpPM HaUMEHbLUMX NMPUBEAEHHbIX 3aTpaTax M BbIMOJIHEHUM TpeboBaHM 6e30MacHOCTU - TEXHUYECKOMN,
COLMaNbHOM U 3KONOTNYECKON.

4.2. Tpu NPOEKTUPOBAHMM OCHOBAHUNA TUAPOTEXHUYECKMX COOPYNKEHUM [O0/MKHbI  OblTb
npeaycMOTpeHbl  pelleHns, obecneuymBalolme 6e30MacHOCTb, HAAENKHOCTb, [AOJIFOBEYHOCTb M
3KOHOMMYHOCTb COOPYKEHUM, A TAKIKE OXPaHY OKPYKatoLLel cpebl Ha BCEX CTaAMAX UX CTPOUTENLCTBA U
pacyeTHOro CPOKa aKCNAyaTaunn. Ansa sToro Npu NPOEKTUPOBAHUM CeayeT BbINONHATD:

OLEHKY MWHXEHEPHO-Te0NIOrMYECKMX YCN0BMIA B 00/M1aCTM B3aMMOAENCTBUS MPOEKTUPYEMOro
COOPYKEHUSA C reoNorMYeckon cpesoin M NPOrHO3 UX U3MEHEHUA B CTPOUTENbHbIN U IKCMIYaTaLNMOHHDbIN
nepuoabl;

pacyeT HecyLLeit CNoCOBHOCTU OCHOBAHWUA N YCTOMUYMBOCTM COOPYIKEHUS;

pacyeT MecTHOM NPOYHOCTU OCHOBAHWUSA;

pacyeT YCTOMYMBOCTM ECTECTBEHHbIX CK/IOHOB WM MCKYCCTBEHHbIX OTKOCOB, MPUMbIKAOWMX K
COOpPYKEHMUIO;

pacyet gedbopmaunit cuctembl "coopysKeHue - ocHoBaHue" B pesy/ibTaTe AeACTBUA COBCTBEHHOIO
BECa COOPYKEHUSA, aBNEHUA BOAbI, TPYHTA, CEUCMMUYECKUX BO3LENCTBUM U T.M. U USMEHEHUA CTPOEHUSA U
CBOWCTB FPYHTOB B MPOLLECCE CTPOUTENbCTBA M IKCNyaTaLMM COOPYIKEHMA, B TOM YUCAE C YY4ETOM UX
NPoOMep3aHUA U OTTauBaHUS;

pacyeT GUNAbTPALMOHHON MPOYHOCTU OCHOBAHWS, MPOTUBOLABAEHMA BOAblI Ha COOPYKEHWe U
dUNBbTPALMOHHOIO pacxoda, a TaKXKe Npu HeobxoAUMMOCTU - O06beMHbIX GUABTPALUMOHHBIX CUA WU



N3MeHeHMA GUNbTPALMOHHOTO PEXMMA NPU N3MEHEHMM HANPSAXKEHHOTO COCTOAHUS OCHOBaHUS;

pa3paboTKy MHKEHEPHbIX MEPONPUATUIA, 0BecneymnBatoWmMX HeCyLLY0 CNOCOOHOCTb OCHOBAHWUI U
YCTOMUYMBOCTb COOPYKEHUS, TPebyemyto AONFOBEYHOCTb COOPYMKEHUSA M €r0 OCHOBAHWS, a TaKXKe, Npu
HEeobX0AMMOCTH, YMEHbLUeHME NepemelleHUi, W3MEHEeHUH  HanpAXeHHO-AedhOoPMUPOBAHHOIO
COCTOSIHUA CUCTEMBI "COOpPYKEHME - OCHOBAHME", CHUMKEHWE NPOTMBOAABAEHUA U GUNLTPALUOHHOTO
pacxoaa;

pa3paboTKy MeponpuATUIA, HanpaBAEHHbIX Ha COXpaHeHMe BNaronpUATHON OKpY Katowen cpesbl
WAW yNyYLIEeHME SKONOTMYeCKon 06CTaHOBKM NO CPAaBHEHWUIO C ECTECTBEHHO;

pa3paboTKy pa3senos Aeknapaumii 6e30nacHOCTM, KacatoLmMXCA HaAeKHOCTU OCHOBaHMIA.

4.3. Ina 060CHOBaHMA HALEMKHOCTU WU OE30MaCHOCTU FUAPOTEXHUYECKUX COOPYMKEHUN O0MKHbI
BbINO/IHATLCA pPacyeTbl rMApaBANYeckoro, GUAbTPALMOHHOIO M TEMMNEPATYPHOrOo PEXMMOB, a TaKkKe
HanpsAXXeHHO-A4edOPMUPOBAHHOIO COCTOAHUSA CUCTEMbI "COOpPYKEHWe - OCHoBaHMe" Ha ocHoBe
NPUMEHEHMA COBPEMEHHbIX TN1aBHbIM 0O6Pa3oOM YMC/AEHHbIX METOAOB MEXaHWKM CMNOWHON cpeabl C
Y4E€TOM peasibHbIX CBOMCTB MaTepuanoB 1 NOpoa OCHOBaHMUN.

ObecneyeHne HaAeXKHOCTU CUCTEMbI 'COOpyKeHWe - OcCHOBaHMe" [0AXKHO 06O0CHOBbLIBATLCA
pe3ynbTaTamMu pPacyeToB MO MeToAy NpeaenbHblX COCTOAHWI MX MNPOYHOCTM (B TOM uyuche
duUNbTpaLMOHHON), ycToMUYMBOCTM, Aedopmaumii U cmelleHuit. OcHOBOMONArawlMM  YC/0BUEM
obecneyeHns HageKHOCTU NPU 3TOM IBAIAETCA YC0BUE

7 Fo S&Ro,(l)

n

34echb Fo - pacyeTHoe 3HayeHWe 0606LLEHHOrO CW/I0BOTO BO34ENCTBMA (CMMA, MOMEHT,
HanpsxeHue), aedopmaLmm Uan gpyroro NapameTpa, No KOTOPOMY NMPOU3BOAUTCS OLLEHKA NpPeaebHOro

COCTOAHUA, ONPeeNeHHOro C y4eToM Ko3ddurLmeHTa HaJeXKHOCTU No Harpyske ¢ (cm. 7.3);
Ro - pacyeTHoe 3HayeHWe 0606uleHHOM Hecylleln cnocobHocTu, gedopmaunn UAW APYroro
rnapameTpa, yCTaHaB/IMBAEMOrO C Y4ETOM KO3POULMEHTOB HAAEKHOCTU MO FPYHTY 7 (CM. pasaen 5);
Y - KO3QOULMEHT HAaZEKHOCTM NO OTBETCTBEHHOCTU COOPYXKEHMS;
Ve - KO3dPULMEHTbI COHYeTaHWN Harpy3oK;
Ve - K03ddULMEHTbI yCNnoBni paboTbi.

YKa3aHuA no onpeaenenunio %, 7., 7. AaHbl B 4.5.

4.4. HarpyskM U BO34ENCTBMA Ha OCHOBAHME [A0/IKHbI ONpeaenaTbCA pPacyeTom ucxoaa U3
COBMECTHOM paboTbl COOPYKEHUA U OCHOBAHMA.

BennunmHa M HanpaBneHME CENCMUYECKUX BO3AENCTBMIA [O/KHbI OMPeAenaTbCA C Y4eTom
XapaKTepa BO34ENCTBUA, MOJIOKEHMA OYara U aNULLEHTPA 3eMNETPACEHUA.

4.5. PacyeTbl OCHOBaHWM rMAPOTEXHUYECKUX COOPYKEHUI CneayeT Npou3sBoaAnTb N0 ABYM rpynnam
npeaenbHbIX COCTOAHWIA:

no nepeoi rpynne (NoTeps Hecyliel cnocobHOCTU U (MAM) NOAHAA HENPUFOAHOCTb OCHOBAHWUI U
COOPY)KEHMUI Ha HWUX K 3KCAyaTaumu) - pacyeTbl O6LEel NPOYHOCTM M YCTOMYMBOCTU CUCTEMDI
""coopyrKeHMne - OCHOBaHME", pacyeTbl NepemMeLLEHNIA, OT KOTOPbIX 3aBUCAT MPOYHOCTb M YCTONYMBOCT;

no BTOPOW rpynne (HeENpUrogHOCTb K HOPMaAbHOM IKCMAyaTaLMmM) - pacieTbl MECTHOM, B TOM Yncne
GUNBTPALMOHHON NPOYHOCTM OCHOBAHWUM, NepeMeLLeHni U aedopMaLUi, HE OTHOCALLMXCA K pacyeTam
no nepsow rpynne.

[eneHune pacyetoB Ha ABe rpynnbl NpeaefibHblX COCTOSHUIA YYMTbIBAET XapaKTep BO3MOMKHbIX
nocneacT8uii NPU AOCTUMKEHUM COOTBETCTBYIOLLENO NPeAEebHOr0 COCTOAHMA.

MeHbLlana 3HAYUMOCTb BO3MOMKHbIX MOCNEACTBUIA MPU LOCTUNKEHUU MNpPeaefibHbIX COCTOSHUM
BTOPOM Trpynnbl MO CPaBHEHWUIO C nNpenesbHbIMU COCTOAHMAMM NEPBOM TrPyMMbl  Y4YUTbIBAETCS
perfameHTaLMen COOTBETCTBEHHO U MEHEE KECTKUX PAacYeTHbIX YCA0BMIA. B cBA3M ¢ aTum B ycnosum (1)
NPUHMMALIOTCA caeaylowme 3Ha4yeHMA KoapPMLMEHTOB HALEKHOCTU:



ANA NepBOM rpynnbl NPeaebHbIX COCTOAHUM:

¥, 8na coopyxenunit |, 11, Il n IV knaccos cooTseTcTBEHHO paBHbiMK 1,25; 1,20; 1,15 1 1,10;

Yic PaBHbIMU:

AN OCHOBHOTO COYEeTaHMA Harpy3oK B Nepuos HopmasibHOM aKkcnayaTtaumm - 1,00;

npu ocoboit Harpyske, B TOM YMCe CEMCMUYECKON Ha YPOBHE NPOeKTHoro 3emnetpaceHus (M3),
rogosom BepoAaTHocTbio 0,01 u meHee - 0,95;

npu ocoboit HarpysKe, Kpome cemcmmuyeckoi, rogosoin sepoaTtHocTbio 0,001 n meHee - 0,90;

Nnpu ceMCMUYECKON Harpy3Ke ypPoBHA MaKCUMabHOrO pacyeTHoro semnetpsiceHma (MP3) - 0,85;

LA cCoveTaHUA HarpysoK B nepmoabl CTpouTenbCTBa U pemoHTa - 0,95;

ANA BTOPOI rpynnbl NpeAesibHbIX COCTOAHUI BO BCEX CyHanX ¥, U ). paBHbiMmu 1.

3HaueHna KoadduuMeHTa Y. pPernameHTUpYIoTCA B 3aBMCUMOCTM OT BUAOB COOPYXEHWA,

OCHOBAHW U PacyeToB B COOTBETCTBYIOLMX Pa3AeNax HaCTOALWErO AOKYMEHTA.

4.5.1. PacyeTbl NO nNepBOW rpynne AOMAXHbI BbINOJAHATLCA C LEAb0 HesoMyWeHUs creaytoLmx
npeaenbHbIX COCTOAHWUI, NUCKNHOYALOLMX NOHYIO HEMPUIOLHOCTL K 3KCNyaTaLmu:

NnoTepu OCHOBAHMEM HecyLLel CNOCOBHOCTH, a COOPYKEHMEM - YCTOMUYUBOCTY;

HapyweHuit obwei GUABTPALMOHHOM MPOYHOCTU HECKaNbHbIX OCHOBAHWM, a TaKKe MeCTHOM
dUABTPALMOHHOM NPOYHOCTU CKA/IbHbIX M HECKasIbHbIX OCHOBAHMM B TEX C/Ay4asX, KOr4a OHW MOryT
NPUBECTM K NOABMIEHUIO COCPEAOTOYEHHbIX BOLOTOKOB, IOKa/IbHbIM Pa3pyLleHUAM OCHOBAHUA U APYTMM
NocneACcTBUAM, UCKIOYAOLLMM BO3MOXHOCTb Aa/ibHENLLEN IKCNAyaTaLMn COOPYKEHUSA;

HapyweHUn nNpOTUBOOUAbTPALMOHHbBIX YCTPOMUCTB B OCHOBAaHUM WAM UX HeOoCTaTOYHO
appeKkTUBHOM PaboTbl, BbI3bIBAOLWMX HEAOMNYCTUMbIE MOTEPU BOAbI U3 BOAOXPAHW/IULL U KAaHANOB MU
noArtonsieHne 1 3abonavmBaHme TeppuTopuii, 06BoAHEHNE CKNOHOB U T.4,;

HepaBHOMEpPHbIX MepeMEeLLEHUIN Pa3/INYHbIX Y4acCTKOB OCHOBAHMA, Bbi3bIBAIOWMX pa3pyLleHns
OTAENbHbIX YacTelh COOpPYKEHUW, HeAoMyCTUMbIX MO YCAOBUAM WX [ajibHENWeN 3KcnayaTauuu
(HapyweHwWe aaep, 3KPAHOB U APYIUX NPOTUBODUNBTPALNOHHBIX 3/1IEMEHTOB 3EMJIAHDBIX NIOTUH M Aamb,
HeAOoMyCTUMOE PACKPbITUE TPELLUMH BETOHHbIX COOPYKEHWUM, BbIXOA, U3 CTPOSA YNIOTHEHMN WBOB 1 T.1M.).

Mo nNpeaenbHbIM COCTOAHMAM MEPBON TPYNMbl CAefyeT TaKkKe BbINOJHATL PacyeTbl MPOYHOCTU U
YCTOMUYMBOCTU OTAENbHbIX 3/IEMEHTOB COOPYXKEHUI, @ TaKKe pacyeTbl NEPEMELLEHUIA KOHCTPYKUUIA, OT
KOTOPbIX 3aBMCUT MPOYHOCTb MAW YCTOMYMBOCTb COOPYKEHUA B LENOM WAN €r0 OCHOBHbIX 3/1EMEHTOB
(Hanpymep, aHKEpPHbIX OMOP LNYHTOBbLIX NOAMNOPHbIX CTEH).

K nepsoit rpynne npeaenbHbIX COCTOAHUA AO0NKHbI ObITb OTHECEHbI TaK¥Ke pacyeTbl NepemeLLeHni
COOPYKEHUM WAN UX KOHCTPYKTUBHbLIX 3/IEMEHTOB, MOBEAEHME KOTOPbIX MOMKET NpUMBOAUTL K
HEBO3MOXKHOCTM 3KCNAYaTALUN TEXHONOTUYECKUX CUCTEM OO BbEKTA.

OTKOCbI, PacrnonoxeHHble B HENOCPEeACTBEHHOMN 61M30CTU OT COOPYKEHMI U B MECTaX NPUMbIKAHUA
nociefHUX, AOKHbI, KaK NPaBWI0, PaccYMTbIBaTbCA Ha YCTOMYMBOCTb MO MEPBON rpynne npesenbHbiX
coCToAHMN. Ecnm noTepAa yCTOMUYMBOCTM TaKMX OTKOCOB HE MPUBOAUT COOPYKEHME B COCTOSHWE,
HENPUrogHOE K 3KCM/yaTauun, TO pacyeTbl OTKOCOB C/neAyeT BECTM MO BTOPOM rpynne npefenbHbiX
COCTOAHUMN.

4.5.2. PacyeTbl NO BTOPOWM rpynne AOJIXKHbl BbIMOJIHATLCA C LEAbl0 HEeAONyLWEeHUA cneaytoLmx
npeaesnbHbIX COCTOAHUN, 06YyCNOBAMBAOWMX HEMPUIrOAHOCTb COOPY)KEHUM W UX OCHOBAHWM K
HOPMaNbHOW 3KCNyaTaLmu:

HapyLeHU MeCTHOWM MPOYHOCTU OTAE/bHbIX 061acTelt OCHOBAHMA, NMPUBOAALLMX K MOBbILEHUIO
NPOTMBOAABNEHUA, YBENYEHUIO GUNBTPALMOHHOIO Pacxona, NepemMeLLeHnii U HaKJ0Ha COOPYKEHUI U
ap.;

NpoABAEHWNA NON3YHECTU U TPELMHOOOPA30BAHNA B FPYHTAX;

nepemeLLeHUn COOPYXKEHUM W TPYHTOB B OCHOBAHMM, NPUBOAALLMX K OC/JOXKHEHWAM B
3KcnayaTauum obbeKTa, KpOMe Cy4aeB, YKa3aHHbIX B NoAnyHKTe 4.5.1;

noTepu YCTOMYMBOCTM CKIOHOB M OTKOCOB, BblI3bIBAlOLLEN YACTUYHbLIA 3aBan KaHana Wau pycna,
BXOAHbIX OTBEPCTUIN BOLOMPUEMHMKOB U ApYyrve MnocnencrTBua; ecan notepa YCTOMYMBOCTM CK/OHOB
MOMEeT NPUBECTU COOPYKEHME B COCTOAHME, HEMPUTOAHOE K IKCMAyaTaLMu, pacyeTbl YCTOMUYNMBOCTM TaKUX
CK/IOHOB cneayeT NPpou3BOAMTL MO NpesesibHbIM COCTOAHUAM NEPBON Fpynnbl.

B Tom cnyyae, Korga pacyeTbl MECTHOM NMPOYHOCTU OCHOBAHMA CBUAETENbCTBYIOT O BO3MOXHOCTH



noTepu Hecyllen cnocobHOCTU OCHOBaHUA B LLE/IOM, AO/KHbI BbITb NPeayCMOTPEHbI MepPonpuUATMA No
yBE/IMYEHMIO MPOYHOCTM OCHOBAHMA UAN USMEHEHMIO KOHCTPYKLMM CUCTEMbI ''COOpYKeHMeE - OCHOBaHKe",
obecneumsatolLme BbINOAHEHWNE ycioBua (1) ana nepsoi rpynnbl NpeaenbHbIX COCTOAHUNA.

4.6. Mpy NPOEKTUPOBAHMM OCHOBAHWNIM TMAPOTEXHNUYECKUX COOPYXKEHWNN, NOABEPIKEHHbIX AEUCTBUIO
ANHAMUYECKUX Harpy3oK, pacyeTbl OCHOBaHWUI B HEOBXOAMMbIX ClyYaax cnedyeT NpousBoauTh C yYeTom
OANHAMMWYECKOro XapaKTepa B3aMMOAENCTBMA COOPYXEHUA C OCHOBaHMEM (MCNoNb3ya, Kak npasBuio,
HeNUHeNHble MOAEeNU TPYHTOB) U BO3MOXHOIO WM3MEHEHMUSA CBOWCTB FPYHTOB NPU AMHAMMUYECKMUX
(umMKRNNUecKknx) Bo3aencTBUsX.

MNpumeHeHWe Ha obs3aTeIbHOM OCHOBE NyHKTOB 4.7 - 4,10 ob6ecneumBaeT cobnogeHme TpeboBaHU
depepanbHoro 3akoHa ot 30.12.2009 N 384-d3 "TexHUYECKMA pernameHT o 6e30MacHOCTM 34aHUIA U
coopyeHuin" (MoctaHoBneHue MNpasuTtenbctea PO o1 26.12.2014 N 1521).

4.7. Hapaay c AeTePMUHUCTUYECKMMM METOAaMM pacyeTa NPOYHOCTU OCHOBAHMN U YCTOMYUBOCTU
TMAPOTEXHUYECKMX COOPYKEHUIN PEKOMEHAYETCA WCNONb30BaTb BEPOATHOCTHblE METOAbl OLEHKM WX
HafeXHOCTM M OTKA30B.

Mpy oueHKe BEPOATHOCTM OTKasa CUCTEMbI "COOpPYXKEeHWe - OCHoBaHWe" crepyeT OLEHMBATb
BEPOATHOCTb BbINOJIHEHWUA YC0BUA

R, —F >0.(2

Mpn sTom O606LLI,eHHaF| Chna npegenbHoOro conpotMsaeHUA Rk n O606LLI,EHHO€ cmnnoBoe

BO3,CI,€171CTBVIe Fk' COOoTBETCTBYHOUWMNE k-My COYETaHNID Harpys3okK, pacCMaTpuBatoTCA KaK Be/INYUHDbI,

UMetolwme cnyyaliHbld xapaktep. MonyyeHHas BEPOATHOCTb OTKA3a CPaBHMBAETCA C HOPMATUBHbLIM
YPOBHEM OTKa3a (noTepein yCToM4MBOCTU U T.A4.).
3HayeHMA HOPMATUBHbIX YPOBHEW BEPOATHOCTM OTKasa (MoTepu YCTOMUMBOCTU COOPYIKEHMUS,

HapyLUeHWA NPOYHOCTU OCHOBAHUSA), OTHECEHHbIE K CPOKY C/Y»KObl COOpYKEHMA To , cegyeTt NPpUHUMATb

Ha OCHOBE CTAaTUCTUYECKUX OaHHbIX MO OTKa3am (aBapMﬂM) M nospexageHnam. MNpu OoTCyTCTBUMN TaKUX
AaHHbIX O0NYCKaeTCA No0/1b30BaTbCA AaHHbIMU Ta6l'IMLI,bI 1.

Tabanua 1
Knacc ruipoTexHNYecKnX COOpYKeHUM BeposTHOCTb OTKa3a, 1/rog,
' 5-107
I 5-107
i 2,5-107
v 5-107

4.8. B npoeKTax 0CHOBaHMMN COOPYKEHUI A0/1XKHA ObITb NpeaycMOTPEeHa NPorpaMmma MOHUTOPUHTA,
rnaBHOW 3agayvelt KoToporo fAsnsetcA obecrneyeHue 6e30MacHOCTM CTPOUTENbCTBA M 3KCMJyaTauuum
COOPYKEHUI, BK/IOYAA BbISIBAIEHME OMACHbIX MPOLLECCOB M ABAEHWUN ANA Pa3paboTKu Npeaynpeskaatowmx
M 3aLLUTHBIX MeponpuATMiA. B nporpamme MOHUTOPUHIA A01KHO ObiTb YAEeNeHO NOBbILWEHHOE BHUMAHMKE
3Tanam CTPOUTENbCTBA, BBOAY B 3KCMAyaTaLMIO M Mepuomdy 3KCNayaTaumm o ctagum ctabunumsaumm
npoueccos B3aumogenctamnsa IMTC c npupogHbiMm Komnnekcom. Mpu HeobxoAMMOCTM NPOrpPaMma LOKHa
YTOUYHATBLCA Ha KaXKA0M 3Tare C y4eTOM M3MEHEHUA peasibHbIX YCOBUNA.

4.9. CoctaB U 06bem HaTypHbIX HabAAEHUI AOMXKHbI HAa3HAYaTbCA B 3aBMCMMOCTM OT Kiacca
COOPYXKEHUM, UX KOHCTPYKTUBHbIX OCOOEHHOCTEN M HOBWU3HbI MPOEKTHbIX PEeLIEHWUN, Fe0NIOrMYECKUX,



rMapPoreonorMyeckmnx, reOKPUONOrMYECKUX, CEUCMUYECKUX YCNOBUI, cnocoba Bo3BeaeHMA U TpeboBaHMi
aKcnayaTauumn. HabatogeHnaMn, Kak NpaBuao, crneayet onpenenaTb:

0CaAKU, KPEHbI U TOPU3OHTANbHbIE CMELLLEHUA COOPYKEHUA N ero OCHOBaHMUSA;

TEMNEPATypy rPyHTa B OCHOBAHWW U TPYHTOBOM COOPYNKEHUM (NPU CTPOMUTENbCTBE B CYPOBbIX
KAMMATUYECKMX YCN0BUAX, NPU CPeaHEero0Bov TemnepaType Bo3ayxa Huxe 1 °C);

Nbe30MeTPUYECKME HaNopbl BOAbl B OCHOBAaHMM W T[PYHTOBOM COOPYMKEHUU (NOSOKeEeHUe
NOBEPXHOCTM Aenpeccuu);

pacxof BoAbl, GUAbTPYIOLLENCcA Yepe3 OCHOBaHWE COOPYKEHUS;

XMMMUYECKUI COCTaB, TemnepaTypy U MyTHOCTb NPodUAbTPOBABLLENCA BOAbI B APEHAKAX, A TaKXKe B
KO/NNeKTopax;

3dPeKTUBHOCTb PaboTbl APEHAXKHbIX U MPOTUBODUIbTPALIMOHHBIX YCTPOICTB;

HanpaXeHUs n gepopmaLnm B OCHOBAHUMN COOPYIKEHUS;

nopoBoe AaBjieHne B OCHOBaHUU COOPYKEHUS;

cermcmMmmyeckune Bo3aencTBuA Ha OCHOBaHMe.

OnpepeneHve yKasaHHbIX MOKas3aTenel MPOU3BOAUTCA C  WCMO/Ib30BAHMEM pPe3ynbTaToB
WHCTPYMEHTaNbHbIX M3MepeHMN. B pononHeHMEe K  WMHCTPyYMeHTanbHbIM HabntoaeHusam cneayet
npeaycMmaTpmMeaTb M BU3yasibHble ANA OMEPATUBHOIO BbIABAEHUA BHELWHWUX MNPOABAEHUIN PaA3BUTUA
HebNaronpPUATHbIX MPOLLECCOB B OCHOBAHUM U TPYHTOBbIX COOPYKEHUAX.

CoctaB M 0bbem HaTypHbIX HabAlOAEHMI B cUCTEME MOHUTOPWMHIA AOJIKHbl HAa3HA4YaTbCA B
COOTBETCTBUM C Pa3pabOTaHHbIMWU CLLEHAPUAMM PA3BUTMA MOTEHLMANbHbLIX aBapuii U MHUMAEHTOB, a
TaK»Xe WX NoCAeACTBMI C LeNbio NPpeaoTBpaLLeHNsa Ype3BblYalHbIX CUTyauni.

4.10. Npun NPOEKTUPOBAHUN OCHOBaHUIN coopyKeHui | - lll Knaccos HeobxoaMMO NpeaycMmaTpuBaThb
YCTaHOBKY KOHTPOJIbHO-U3MepuTenbHoM annapaTypbl (KUA) gas npoBeAeHMA HAaTypHbIX HabaoAeHW 3a
COCTOAHMEM COOPYXEHWN U MX OCHOBAHMI B MpOLLECCe CTPOUTENbCTBA U B MEPUOL UX SKCnayaTauuu
(cornacHo 4.9) Kak Ans onepaTMBHOMN OLLEHKM HAAEXHOCTU OTAE/IbHbIX 3/IEMEHTOB, TaK U CUCTEMBI
"'coopy)KeHne - OCHOBaHWE" B LLENOM, CBOEBPEMEHHOrO BbIIBNIEHUA AedEeKTOB U MOBPEXKAEHUN B
cucTeme, NpPefoTBPALLEHMA aBapwui, YAydLWEHWA YCNOBUIM 3KCMAyaTaLMK, a TaKKe [ANA OLEHKU
NPaBUIbHOCTU MPUHATBIX METOAOB pacyeTa, UX COBEPLUEHCTBOBAHUSA. A coopyKeHui IV Knacca u nx
OCHOBaHWM, KaK NpaBuno, cneayeT npeaycmaTpmBaTb reoaesmyeckne 1 BusyanbHbole HabntoaeHus.

CocTaB 1 06bem ycTaHoBKM KUA B coopyKeHMe 1 ero 0CHOBaHWE A0/KHbl ONPeaenATbCA NPOEKTOM
HATypPHbIX HabAOLEHUA U UCCAEAOBAHWUI, KOTOPbIA COCTaBAsETCA ANA BCEX CTaaui NPOeKTUPOBaHMS,
CTPOUTENbCTBA M KCNAYaTALUKN U ABNAETCA HEOTbEMIEMOM YaCTbO NPOEKTa COOPYKEHMUS.

MpumeyaHusa. 1. YctaHosKa KMA Ha coopyKeHumax IV Knacca n B MX OCHOBAHMAX peKoOMeHAYyeTcA npu
060CHOBAaHUN [N CNOXKHbIX WHXEHEPHO-TEONIOTMYECKMX YCNO0BUA W MPU UCNOAb30BAHWMMU HOBbIX
KOHCTPYKLMIA COOPYKEHUN.

2. Ona coopyxeHun IV Knacca MHCTpyMeHTasibHble HabnoaeHMA [0MycKaeTca OrpaHuyuTb
HabaoaeHUAMM 33 PUNbTPaLMeEN B OCHOBAHNKN, OCaAKaMM N CMELLLEHUSAMM COOPYXKEHUSA U €0 OCHOBAHMA.

4.11. Tpu NPOEKTUPOBAHMM OCHOBAHUA TUAPOTEXHUYECKUX COOPYKEHUN [OMKHbI ObiTbh
NpeAyCMOTPEHbI MHXKEHEPHbIE MEPONPUATUA MO OXPaHE OKPY)KatoLiel cpesbl, B TOM YMC/Ie NO 3auTe
npuaeraloWnx TEPPUTOPUIA OT 3aTOMNIEHMA M MOATONJEHMA, OT 3arpsA3HEHWA MNOA3EMHbIX BOZ,
NPOMbILW/IEHHbIMM CTOKAaMM, a TaKXe Mo NpeaoTBPALLEHMIO OMoA3HeN BeperoBbiX CKAOHOB U APYrux
MPOLLeCCOB, CMOCOOHbLIX BbI3BATb HeraTMBHble fABAEHMA B OeperosBblXx MpUMbIKaHuax [TC u B
BOAOXPaHWUAMLLE (HENPOEKTHYO BOJIHY, NepenosiHeHue Bbiwe GOPCMPOBAHHOMO MOAMNOPHOIO YPOBHSA
(PNY) 1 T.n.), @ TaKKe NOBPEKAEHNE OCHOBHbIX COOPYKEHUI HANOPHOTO GPOHTA.

4.12. 3Konornyeckoe 06OCHOBAHME MNPOEKTa OOYCTPOMCTBA OCHOBAHMA UAPOTEXHUYECKMX
COOPYXKEHUI [O/MKHO BKAOYATb pPa3paboTKy KOMMAEKca NPUPOLOOXPAHHBIX MEPOMPUATUI MpuU
CTPOMTENbCTBE M 3KCMIyaTaLUKM COOPYXKEHWN, NpeayCMaTpUBAIOLWLMX HenpeBblleHne A0MyCTUMOro
YPOBHA QHTPOMOreHHOro BMeLIATeNIbCTBA B MNPUPOAHYI0 CPpefly W TapaHTUPYHOLWMX COXPAaHHOCTb
NPUPOAHOW cpeabl U NpefoTBpalLeHne B HEN HeraTUBHbIX AEeCTPYKTUBHbIX npoueccos. CneayeT TakxKe
paccmaTpmMBaTb MepPONpUATUA, Beaylime K YAy4lleHUO SKONOTMYeCcKoW 0B6CTaHOBKM MO CPaBHEHMUIO C
€CTeCTBEHHOM NPUPOAHON (CcOo3haHMe 30H peKpealuu, PeKyNbTUBALMKM 3emeNb U BOBNIEYEHUE WX B
X03AWCTBEHHYIO 4eATeNIbHOCTb YesloBeKa U T.4.). Mpun 3TOM 0KHbI PaCCMaTPUBATLCA HE TO/IbKO PailoH
PacrnosoKeHMA OCHOBHbIX COOPYXEHUM, HO U 061aCTb BAMAHMA BOAOXPAHUAMLLA M HUXKHero 6beda MC



KaK B CTPOMTENbHbIN, TaK U B 3KCM/yaTaUMOHHbIN neproabl. Ocob6oe BHUMaHMe 3TUM BONPOCaM A0/XKHO
6biTb yAeNeHO MNpU BO3BEAEHUW COOPY)KEHWUI, 06pa3oBaHUM BOAOXPaHWAMLWL, M T.N. B YCAOBUAX
KapCTYIOLWMUXCA U MHOFO/IeTHEMEP3/IbIX TPYHTOB.

Mpy NpoeKkTMpPoBaHUU ocHoBaHMIA [TC cneayeT pyKOBOACTBOBATLCA 3aKOHOAATE/IbHbIMKW aKTaMu U
HOPMaTUBHbIMU AOKYMEHTamM, yCTaHaBAMBaOWUMKN TpeboBaHUA K OoxpaHe MPMPOAHONM cpeabl Npu
NHXKeHepHOW AeATeNbHOCTH.

4.13. MaTepuanbl, UCNOSIb3yeMble NPU CTpOUTENbCTBE (MPUBO3HbIE UAN MECTHbIE), XMMUYECKHe
006aBKM M peareHTbl O0/MKHbI MPOXOAUTb CAaHUTAPHYIO W 3KOJIOTMYECKYHD 3KCMepTM3y KaK camMux
MaTepuranos, Tak U pe3y/bTaToB UX BO3AENCTBMA Ha YeN0BEKa U NMPUPOAHYIO Cpeay.

5. KnaccuduKauma rpyHTOB U UX PU3MKO-MEXaHMYECKUE
XapPaKTePUCTUKM

Obuwme NoNoKeHus

5.1. ®u3MKO-MexaHUYECKME  XaPaKTEPUCTUKM  TPYHTOB HeobxogMmo onpeaenatb  Aas
NCNO/MIb30BaHMA UX 3HAYEHUIN Npu:

KNnaccuduKaunm rpyHTOB OCHOBAHUA U BblAENEHUN UHKEHEPHO-TEON0TMYECKMX SNEMEHTOB;

onpegeneHnn OJHWUX TMOKasaTenel 4epes JpyrMe C MNOMOWbIO  QYHKUMOHANbHbBIX WK
KOppPEenALMOHHbIX 3aBUCUMOCTE;

peLeHnn 3agad NPOEKTUPOBAHUA OCHOBaHMUM rMAPOTEXHUYECKUX COOPYKEHUN,
perfnameHTUPOBaHHbIX 4.2.

5.2. KnaccudmKkaumioo rpyHTOB OCHOBAHMUM FMAPOTEXHUYECKUX COOPYKEHWUIN cnefyeT BbINONHATbL
cornacHo TpeboBaHMam [OCT 25100, Tabaumubl A.2 TpunoxeHus A HacToswero csoaa npasBun,
paccmaTpmBas NPUBEAEHHbIE B HUX XapPaKTEPUCTUKUN FPYHTOB KaK KacCUPUKaALMOHHbIE.

5.3. [na knaccuduKaumm rpyHTOB U NPOEKTUPOBAHUA OCHOBAHWUN FTMAPOTEXHUYECKMUX COOPYKEHNUN
HeobxoAMMO onpesenaTb IKCNEPUMEHTANbHO U BbIMUCAATL CAeAYIOLLME KNACCMPUKALMOHHDIE (cornacHo
FOCT 25100) xapaKTepUCTUKMU FPYHTOB:

rpaHy/IOMeTpUYECKniA COCTas;

NJOTHOCTb O ;

NIOTHOCTb YacCTuy, ps ;

NIOTHOCTb CKeneTa pd ;

npupoaHyto BnaxHoctb W;
K03 PUUMEHT NOPUCTOCTU €;

BNAXKHOCTb Ha rPaHUL,AX PacKaTblBaHMSA Wp N TEKyYecTn WL ;
uncno nnacturoctm | ;

nokasatenb Tekyyectu | Ls

K03pdMUMEHT BogOHACbILLEHUSA Sr ;

CTeneHb NJAOTHOCTUN NECKOB |d ;

cTeneHb HEOAHOPOAHOCTU FPAHYIOMETPUYECKOTO COCTaBa Cu;
OTHOCUTE/IbHOE COAEPKAHNE OPraHNYECKOro BELLLecTBa |r ;
oTHocUTenbHYIo Aedopmaumio HabyxaHnA 6e3 Harpyskun &, ;
OTHOCUTENbHYIO AedOopPMaLMI0 NPOCaAOYHOCTU & ;

CTeneHb 3aCONIEHHOCTH Dsal ;
CTeneHb pacTBOPUMOCTK coneit B Boge (, ;

npeAen NPOYHOCTM Ha OAHOOCHOe CxkaTne R ;

K03pdMUMEHT pasmaAryaemocTu B Boae KSOf ;



KO3PPMUMEHT BbIBETPENOCTHU KWr ;

k03 dULMEHT ncTUpaemocTn kpynHoobaomourbix rpyHtos Ky ;

TemnepaTypy Hayana 3amep3aHua (oTtamsanua) I ;

KO3PDUUMEHT CHUMAEMOCTU MEP3Oro rPyHTa 5f ;

OTHOCUTE/IbHYIO p,eq)opmau,mo MOPO3HOro ny4yeHumA gfh ;

cTeneHb 3ano/iHeHna o6bema Nop Mep3/oro rpyHTa /ibAOM M He3amep3Liuein BoaoM Sr ;

CYMMaPpHYI0 NbANCTOCTb MepP3N10ro rpyHTa g, ;

NbANCTOCTb FPYHTA 3a CHET BUAUMbIX NeJAHbIX BKHOYEHUI Ii .

Tabanua 2

KnaccudoukaumoHHasa
XapaKTEPUCTHUKA T'PYHTOB

PUBUKO-MEXAHUUECKME XapPaKTEPUCTUKM T'PYHTOB

[IJIOTHOCTb
CyXxOT0
TpyHTa

(B Maccure)

po , T/M3
d

KOonOOULIMEeHT

IIOPMUCTOCTHU

(B Maccure)
e

CONIPOTUBJIE—
HMEe OIHO-—
OCHOMY
pacTAaxXeHUO
IIOPOOHBIX
OJIOKOB B
BOIOO—
HaCHIIEHHOM
COCTOAHUM
MIla

MOIYJIb
nedopMaL M
TpyHTa
(B Maccure)
E, Mla

A. CkaJbHBE
CkaJjibHEIE IIPM [Openeje
IIPOYHOCTM Ha OINHOOCHOE
cxaTye OTIeJIbHOCTHU
R > 5 Mla

c
MarmMaTtndeckmue (TPaHUTHL,
OMOPUTE, IOPOUPUTE
n op.)
MeTamMopduueckue
KBapPLUUTEHL,
KPUCTaJIJIMUeCKME CJIaHLEL,
MpPaMOPH M IOpP.)
OcamouHble (MB3BECTHSIKM,
IOOJIOMUTEI, II€CUYaHUKU
n op.)

(THEVCH,

< 0,01

> 20000

[ToslyCckaJIbHEIE [IPU
R < 5 Mla

c
OcanmouHble (TJIMHMUCTHEE
CJIaHLEl, aApPI'MJIJINTEL,
aJIEBPOJIUTEL, II€CYaHUKMU,
KOHIJIOMEpPAaTH, MeJb, Mep-—
renu, TyOB, ITUICHE M IpP.)

< 0,02

200 - 2000

B. HeckasbHEE
KpynHOOOJIOMOUHEE
(BasiyHHEIE, T'aJIEUYHUKOBEHE,
TpaBUMHLE) , [Ie€CUYaHBE
[IEIIeBAaTO-TJIMHUCTHE (Cy-—

0,25 1,00

0,35 1,00

20 - 200

10




necyu, CYTJIMHKM UM TJIMHEBL)

[IpmMeuanme. B IllpuioxeHmr A HNpuBeleHa KJIaCcCUOMKaALMUA MACCUBOB  CKaJIbHBIX
TPYHTOB: IO CTENEeHM TPEeUMHOBATOCTM, BONONPOHMLAEMOCTM, IOedopMUPYEMOCTH,
BEIBETPEJIOCTM, IO HAPYUWEHMO CIUJIOWMHOCTM  (Pas3JIOMEl M TPEWMHH) , [0 CTeIeHU
OOHOPOIOHOCTM, a TaKXe IO JIbBOUMCTOCTU CKAJIbHEIX M HECKAJIbHEIX TPYHTOB U IO
CTEeIeHM LeMEeHTalUuuM MX JIbIOOM.

5.4. Ona nNpoOeKTUPOBAHWUS OCHOBAHWI TMAPOTEXHUYECKMX COOPYKEHUNW HEOBXO4MMO TaKKe
onpeaenatob:

!
fAasneHune npeaynnotHenma P ;
!
Yro/ BHyTPEHHErO TPEHUA U yAeNbHOE cuenieHune B 3GdEeKTUBHbIX HAMPAXKEHUAX @, C' U B NMOJHbIX

HanpaxeHuax @ , c;

CONPOTUBNEHWNE HEeAPEHNPOBAHHOMY CABUTY S ;
moaynb aepopmaumm E;

K03OPULMEHT YNNOTHEHUSA (CHUMAEMOCTH) a;
KoapodumumeHT nonepevHon gedbopmauuu v;
KoapodumumneHT punbtpaumm k;

KoapduumeHT KoHconmaaumum C, ;

napameTpbl NOA3Yy4YecTu 5crp n 5|’Crp (no Teopun HacneacTBEHHOW NON3YYeECTH);

nokasatenu ¢uabTPaLMOHHON MPOYHOCTU TFPYHTOB (MECTHbIM W OCpPeAHEHHbIA KpUTUYECKue
rpaieHTbl Hanopa |Cr , |Cr,m U KpUTUYeckme ckopocTu dunbTpauum V, );

CKOPOCTH PacnpocTpaHeHns NpoAobHbIX V1 nonepeyHbix Vg BOH B MacCUBeE;

AMHaMUYecKoe CONpoTUB/IEHME HEAPEHNPOBAaHHOMY CABUTY SS ;

AMHAaMUYECKMI Mogyb CABUTa G* ;

AMHAMUYECKMI Mmogy/ib 06 bEMHOIO CXKaTus K¢ ;

o d
[OMHaMUYECKUii KoadPULMEHT 3aTyxaHua (aemnduposanua) D™ ;
yaenbHoe BOAOMOroLLeHm e g;

Ko3abduUMeHT ynpyro BOA0OTAAUM TPYHTA L ;

KO3bOULMEHT rpaBUTaLMOHHON BOAOOTAAYM TPYHTA AL ;

napameTpbl TPeWnH (MoayNb TPELMHOBATOCTH |\/|j, yrabl NageHus ﬂ’j,d W npocTupaHua &,
ONVHY |J- , LUWWPUHY pacKpbITUA bj );

napameTpbl 3aNoJHUTENA TPELLMH (CTeneHb 3aN0/IHEHWA, COCTaB, XapaKTEPUCTUKN CBOWCTB);

K03 PULMEHT MOPO3HOTO NyYEeHUA Kh ;
YAEeNbHYI0O HOPMAJIbHYIO U KacaTe/IbHYIO CU/bl ydyeHnsa O U T;;

npegen npo4YHOCTU SINEMEHTAPHOIo NOPOAHOI0 6.10Ka CKanbHOro PYHTA HAa OAHOOCHOE CXKaTue Rc

npeagen npoYHOCTU OTAENTIbHOCTU CKA/IbHOIO FrPyHTA Ha OAHOOCHOE pacCTAXKeHne Re,'

npeagen Nnpo4YHOCTU MacCCMBa CKa/IbHOIO FPyHTa Ha pPacTAXXeHue Rt m W CXKaTtne Rc m

npezen NpoYHOCTM MaccMBa Ha CABUT RS;
JIMMKOCTb (Npeaen aareanoHHOM NPOYHOCTU TMHUCTLIX TPYHTOB) L;

TENNTONPOBOAHOCTb TAaN1I0I0 rpPyHTA /lth ;

TENNTONPOBOAHOCTb MEP3/ION0 rPyHTA ﬂf ;



06beMmMHYI0 TeNN0EeMKOCTb Tanoro rpyHta Cy, ;
06beMHYI0 TENN0EMKOCTb Mep3/0ro rpyHTa C; ;
KO3PULMEHT CMMAEMOCTH MepP3A0ro rpyHTa O ;

K03OPULMEHT CXMMAEMOCTM OTTaMBAIOLLErO FPYHTA 0 ;

koadpduumeHT oTTamsanma A, ;

KOG OULIMEHT TPEHWA Ha KOHTAKTE COOPYXKEHUA C rpyHTom T @, .

Mpy HeobXoAMMOCTHM CiefyeT onpeaenaTb U APYrue XapaKTePUCTUKMU FPYHTOB.

5.5. CocTaB HEOHXOAMMbBIX XapaKTEPUCTUK U3 YMcaa nepedvncieHHbix B 5.3 1 5.4 onpegenaetca 8
TEXHWYECKOM 33[aHUM Ha NPOBEeLEHWME WHKEHEPHO-Te0/0MMYECKUX W3bICKAaHUM B 3aBUCUMOCTU OT
0CODEHHOCTEN WHMKEHEPHO-TEONOMMYECKUX YCAOBUIM Y4acCTKa, HA3HA4YeHMA, Knacca WM TEXHUYECKUX
XapaKTEPUCTUK MPOEKTUPYEMOTO COOPYKEHWUA, XapaKTepa W BENMYUHLI OMKMUOAEMbIX HArpy3oK u
BO34EWNCTBMIA, COCTaBa M METOLOB pacyeToB WM T.N. Tam *Ke YKasblBalOTCA OCOBEHHOCTU npouecca
BO3BEAEHMA U YCOBUI IKCMNyaTaLlMM COOPYKEHWUIM, KOTOPbIE MOTYT MNOBAUATbL HAa U3MeHeHue PU3MKo-
MexXaHW4YeCKMUX CBOMCTB FPyHTOB. B cocTaBe TexHMYECKOro 3afaHuAa M Mporpammbl Ha NposeaeHue
WHXXEeHePHO-TeoNorMYecknx 3blCKaHUi A0XKHA BbITb paspaboTaHa Nnporpamma crnewmanbHbIX NONEBbIX
M NabopaTopHbIX NUCCNEAOBAHNN U onpeaeneHnit GU3INKO-MEXaHNUYECKUX CBOMCTB IPyHTOB.

5.6. Mporpammbl cneunanbHbIX NONEBbIX U NaboOpPaTOPHbIX UCCNEN0BAHUN OOMKHbBI COAepKaTbh
MEeTOAMKN WUCMbITAaHUN TPYHTOB WM WMHTEpPBasibl HArpys3oK, B Mpeaesiax KoTopbix creayeT onpesenstb
3HAYeHUA MeXaHMYECKUX MapamMeTpPOoB, Ha3HaYeHHbIe C y4EeTOM COCTaBa, NPUPOAHOro COCTOAHMA FPYHTOB
M npeanonaraemblix yC/I0BUN B3aMMOLENCTBUA COOPYKEHMUA C TPYHTOBbIM OCHOBaHMeM, TpeboBaHuA K
ucnbiTaTeNibHoMy 060pya0BaHuio U T.4. Npu cooTBeTCTBYIOWLEM 06OCHOBAHUM AOMNYCKAETCA NPUMEHeHMe
MeTOA0B, He pernameHTUPOBaHHbIX AencTeytowel cuctemoit FOCT.

5.7. VIHXeHepHO-reosiormyeckne YyCcnoBuMA CTPOUTENbCTBA LO/IKHbI  KOHKPeTU3MpoBaTbCA U
AeTanm3npoBaTbca NyTemM 06006LWEeHNA 1 aHaIM3a Pe3ybTaToB MOJEBbIX M 1abopPaTOPHbLIX UCC/IeA0BaHUM
FPYHTOB M MOCTPOEHUS WHMKEHEPHO-Te0/IOrMYECKUX (YMCNEHHbIX UAM GU3MYECKMX) modenen (cxem)
OCHOBaHMA C y4eTOM YKa3aHWI pa3aena 6 HacToAawero ceoaa npasun. OueHKa HEOAHOPOAHOCTU FPYHTOB
ocHoBaHw4, Bblgenernne UM n P n BbluMCNeHME HOPMATUBHBIX U PacYeTHbIX 3HAYEHWUI XapaKTePUCTUK
BbIMONIHAIOTCA MNyTEM CTATUCTMYECKOM 06paboTKM pe3ynbTaToB WCMbITAHUA B COOTBETCTBMM C
TpeboBaHuamu MOCT 20522 n pasgena 6 HacToALWeEro ceoaa npasu.

5.8. HOpMaTMBHbIe 3HaA4YE€HNA XapPaKTEPUCTUK TPYHTOB Xn AONIXKHbI YCTaHaB/IMBATbCA Ha OCHOBE

pe3ynbTaToB MONEBbIX M NabOPATOPHbIX WUCCNEeL0BaHWUIN, NMPOBOAUMBIX B YC/I0BUAX, MaKCMMasbHO
NPUBAMMKEHHbBIX K yc10BUAM paboTbl FpyHTa B paccmMaTpmBaemoi cucteme "coopyKeHue - ocHoBaHue".
3a HOPMATMBHbIE 3HAYEHUA BCEX XAPAKTEPUCTUK caedyeT MPUHMMATL MX CpefHMe CTAaTUCTUYecKue
3HaYeHuA.

PacyeTHble 3HaYeHMA XapPaKTEPUCTUK rPYHTOB X A0NKHbI onpeaenatbca no popmyne

X =X,/7,,0)

rae Vg - K03 PULMEHT HafeKHOCTHM NO FPYHTY, onpegensemblii B coorsetcTeum ¢ FOCT 20522.

I'IpM KﬂaCCVId)MKaLI,VIVI FTPYHTOB MNPUMEHAKTCA HOPMATUBHbIE 3HAYEHUA XaAPaAKTEPUCTUK, MNpn
peweHnn 3a4a4 NPpoOeEKTUPOBAHNA - KaK HOPMaJ/ibHble, TaK U paCyeTHble 3Ha4YEHUA.

5.9. PacyeTHble 3Ha4yeHMA XapaKTepucTuk rpyHtos tg @, c, Sy, P m RC ANA pacyeToB NO

npeAenbHbIM COCTOAHUAM NepBoit rpynnbl obosHavatotea tg@,, C,, S, , P, u R, BTopoit rpynnbi -

cl s
tg®,, Cy, Su, Py v Ry, . Npu onpesenennn pacuetHbix sHauennii tg@,, C,, S,, o, v R,
KOSQPUUMEHT HAAEKHOCTU MO TPYHTY ), ONPefenferca npu OAHOCTOPOHHEN [A0BepUTE/IbHON
sepoatHoctn & = 0,95. PacueTHble 3HaueHMA XapakTEPUCTMK ANS PacyeToB MO Npese/bHbIM

COCTOAHNAM BTOpOVI rpynnbl cheayet NPpUHUMATb PaBHbIMXA HOPMATUBHbIM, T.€. MPU 3HAYEHNN 79 =1 .



Ona ocHoBaHWI coopyxxeHuit Il n IV Knaccos, a TakXe 41 0CHOBaHMM coopy»KeHu | n Il knaccos
Ha cTagMn O0BOCHOBAHWA CTPOUTENLCTBA PACYETHble 3HAYEHUA PUBUKO-MEXAHUYECKUX XapPaKTEPUCTUK
FPYHTOB AONYCKAETCA NPUHMMATb C UCMOJIb30BAHNEM aHAN0roB, KOPPENALMOHHbIX CBA3EMN U T.A.

5.10. B ob6nactu mHoroneTtHeit Mep3noTtbl $u3MYeckMe, MexaHu4eckMe U OGUAbTPALMOHHbIE
XapaKTePUCTUKM OCHOBAHMA 3aBUCAT OT JAbAUCTOCTM  (BNAXKHOCTM) W TemnepaTypbl MNOPOA.
OedopmaLMOHHbIE, NPOYHOCTHble U GUABTPALMOHHbBIE XapPaKTEPUCTUKM MacCcMBa B KPUOAUTO3OHE
cnefyeTt onpeaenite NPEeMMYLLECTBEHHO MOAEBbIMW METOAaMM (LWITamMmoBble OMNbITbl, OTKAYKM U
HarHeTaHuMA BOAbI, reopusnyeckne metogapl). MaccuB [OMKEeH OblTb OXapaKTepM3OBaH KaK B
€CTEeCTBEHHOM, TaK U B MPOrHO3HOM (Mocne OTTanBaHMA) COCTOAHUMN.

5.11. MNpu NPOEKTUPOBAHUM CUCTEMDI "COOPYKEHME - OCHOBaHME" cieflyeT yUnTbIBaTb BO3SMOMKHOE
M3MeHeHe PU3MKO-MEXaHUYECKUX XapPaKTEPUCTMK FPYHTOB B NMpoLLecce BO3BEAEHUA M 3KCNAyaTauuu
COOpPY}KEeHuA, CBA3aHHOe C  WU3MEHEeHMeM  TMAPOreos/IoNMYECKOro  pexmMma,  HanpsaKeHHo-
0ePopMMPOBAHHOIO  COCTOAHMA  OCHOBAHWA, MOCNELO0BATENIbHOCTBIO W YCAOBUAMM  BeAeHUA
CTpOUTENbHbIX PAabOoT, NCKYCCTBEHHbLIM PEryiMpoBaHNEM PU3NKO-MEXAHUYECKUX CBOMUCTB FPYHTOB U T.A4.
Ona cunbHopedopmupyemblx (npu E < 0,2 MIa), nerkoBbiBETPUBAEMbIX, CU/IbHOTPELLMHOBATbIX,
pa3MoKaloWmMx U Habyxalowmx nog BO3LENCTBMEM BOAbl MONYCKaNAbHbIX FPYHTOB cnenyeT NPUMEHATb
COCTaB M MeToAbl onpeaeneHna GpU3MKo-MeXaHUYECKUX XapaKTEPUCTUK U pacvyeToB, COOTBETCTBYOLLNE
KaK CKa/NIbHbIM, TaK M HECKA/IbHbIM FTpYyHTaM.

Ona palioHOB pacnpoCTpPaHEHMA MHOroNeTHEMEP3/bIX TPYHTOB C/lefAyeT TaKXKe Y4YuTbiBaTb
U3MeHeHue TemnepaTypHOro pexnuma oCHOBaHUA, NPUBOAALLEE K U3MEHEHUIO COCTOAHNA, MeXaHUYeCKUX
N Ten1oPpU3NYEeCcKMX CBOMUCTB FPYHTOB.

XapaKTep U MHTEHCUBHOCTb BO3MOMHbIX M3MEHEHUI CBOMCTB FPYHTOB OCHOBaHWIA B npouecce
CTPOMTENbCTBA M IKCMJ/yaTaUMM COOPYMKEHWI [0/KHbI NPOrHO3MPOBATLCA Ha BECb CPOK CAYXKObl
COOpYXeHMUA Ha OCHOBE pe3ynbTaTOB COOTBETCTBYIOLWMX MOAENbHbIX W  3KCNepUMeHTaNIbHbIX
UCCNeaoBaHNn M WX MNoOCNenyloleld KOPPEKTUPOBKM MO  pe3yabTaTamM  HaTypHbIX HabaoaeHui
(moHMTOpPMHra).

5.12. HopmaTuBHble U pacyeTHble 3HAYEHWUA XaPaKTEPUCTUK FPYHTOB ANA OLEHKU COCTOAHMA
rMOPOTEXHUYECKMX COOPYXKEHWA B MNpOLLECCe 3KChAyaTauuu caesyeT YCTaHaB/NMBaTb Ha OCHOBe
pesy/IbTaTOB UHMKEHEPHO-TEe0/IOTMYECKUX U3bICKAHUM, BbINOIHEHHbIX Ha CTaauKn "MpoeKT"”, pesyabTaTos
reoTEXHUYECKOro KOHTPO/IA NPWU BO3BEAEHUM COOPYKEHUIA U C YY4ETOM LAHHbIX HATYPHbIX HABA4EHUNA.
B HeobxoguMmblx cAy4Yasax cienyeT MNpPOBOAMTb  AOMOJIHUTE/IbHblE  WHMXEHEepPHO-reosornyeckme
nccaefoBaHUA No cneumanbHo Pa3paboTaHHbIM NPOrPamMMam.

5.13. HopmaTuBHble W pacyeTHble 3HAYEHMA XAPAKTEPUCTUK TFPYHTOB NPU AONOJAHUTENbHbIX
M3bICKaHMAX ONA UeNel PeMOHTa, PEKOHCTPYKLUW WM 3KCnAyaTaumMm O0/DKHbI YCTaHABAMBATbCA MO
cneumanbHol nporpamme. lMporpamma M3bICKAHUMA O0MXKHA YYUTbIBATb CNeUUdUKY CyLLeCTBYOLMX
COOpPYKEHMN, a MeToAbl MCMbITAHUIA W UCCNeaoBaHMA cledyeT Ha3HayaTb C Yy4eTOM MeTOAMK
npeaLwecTBYOWMX UCMbITAHUIA U UCCIeA0BaHNA.

XapaKTepUCTUKM HECKabHbIX TPYHTOB

5.14. OnpegeneHve XapaKTEPUCTUK MPOYHOCTU TFPYHTOB B CTabUAN3MPOBAHHOM COCTOSAHUU (B
!
apdekTMBHbIX HanmpsxeHuax) 2@ u c' cnepgyer BbINOAHATL METOAOM TPEXOCHOTO CKaTUA MO

KOHCONMANPOBAHHO-ApPeHNpoBaHHOM cxeme (TOCT 12248). Ans ocHoBaHW U coopyKeHul Il - IV Knaccos
npu COOTBETCTBYIOLEM 0HOCHOBaHMM AOMYCKAETCA MCMOAb30BaTb METOA OAHOMIOCKOCTHOrO cpesa no
KOHCONIMANPOBAHHO-APEHNPOBaHHOM cxeme (FTOCT  12248) wu/vaM  NO  KOHCOAMAUPOBAHHO-
HeAPEeHMPOBAHHOW CXEME C U3MEPEHNEM MOPOBOr0 AABAEHMUA.

OnpepeneHne MNPOYHOCTM TPYHTOB B HECTabUAM3MPOBAHHOM COCTOAHWKM (COMPOTUBAEHME

HePEHMPOBaHHOMY CcABUTY S,) cnesyeT BbIMONHATL  MeTOAOM TPEXOCHOTO  CaTua  no
HEKOHCONNAMPOBAHHO-HEAPEHNPOBAHHOM (B 0CODObIX  CAy4aaXx - MO KOHCOAMAMPOBAHHO-
HegpeHUpoBaHHOW cxeme). [na ocHoBaHWI U coopykeHuit Il n IV KnaccoB ponyckaetcs npwu
cooTBeTcTBYlOWEM  0BOCHOBaHUK Mcnonb3oBaTb  MeTo4 ~ OAHOMJIOCKOCTHOTrO  cpesa no
HEKOHCONNANPOBAHHO-HeAPeHNPOBaHHOM cxeme ("6bicTpbIl cpes").

MpumedaHusa. 1. XapakrepucTmku npodHoctn t€ @ u c B HectabuiM3MpoBaHHOM COCTOAHUM (B



NONHbIX Hanmeevax) onpegenarnTca B  UCKAKYUTENIbHbIX Cay4aAX TONbKO AnAa  cneuunasbHO
060CHOBaHHbIX PaACHETHbIX CXEM.

o '
2. Mpwv onpeaneneHnn 3Ha4eHN th , c'u Su ANA NHXEHEPHO-Teo/1I0rM4eCKnxX cxem onyCcKaeTca

MCNO/1b30BaTb MeTOoAbl CTaTUYECKOIro 30HANPOBAHNA U BpallaTe/IbHOIo cpes3a.

!
5.15. HopmaTuBHble M pacyeTHble 3HauyeHus XapakTepucTuk (2@ u c¢' cnepyeT onpegensaTb

NPUMEHUTENBHO K rMnoTese NpoyHocTu KynoHa man KynoHa-Mopa nytem cTatuctudeckoi obpaboTku
BCEX Nap NpeaesbHblX 3HaYEeHU A MaKCMMasIbHbIX U MUHUMA/bHbIX T1aBHbIX HANPAXKEHWA, NONyYeHHbIX
MEeTOA0M TPEXOCHOTo C¥KaTus (NM60 nap 3HAYeHW HOPMasbHbIX UM NpeaesbHbiX KacaTesbHbIX

HaNpPAXXeHWUN, NoNYYEeHHbIX METOL0M OAHOMNIOCKOCTHOrO cpesa) B cooTBeTcTBuM ¢ FOCT 20522.

! !
5.16. PacyeTHble 3HA4YeHUA XaPaAKTEPUCTUK tgqo,, C, »n S, cneayeT BblMUCAATb, WUCMONb3YA

KO3pPMLUMEHT HAAEIKHOCTHU NO FPYHT NPU OAHOCTOPOHHel AosepuTenbHol BepoaTHoctn o = 0,95
9

Ecan nonyyeHHoe Takum obpasom 3HauyeHue Vg 6yaet 6onee 1,25 (ana wnos - 1,4) unn meHee

1,05, TO ero HeO6X0AMMO NPUHMMATL COOTBETCTBEHHO paBHbiM ¥, = 1,25 (anaunos-1,4)un y, =1,05

! !
PacyeTHble 3HayeHMA xapaktepuctuk tg€@,, C, u S, cneayeT NPUHUMATb PaBHbIMMU

HOPMATUBHbIM UX 3HAYEHUAM.

5.17. Ona rpyHTOB OCHOBaHMN coopyKeHui | - Il KnaccoB AOMONHUTENbHO K WCMbITaHUAM
YKa3aHHbIMW N1abopaTopHbIMM  MeToZaMW c/efyeT NPOBOAUTb MUCMbITAHWA B MOJEBbIX YCAOBUAX
MeTO4aMM CTAaTUYECKOrO U AMHAMUYECKOro 30HAMPOBAHMA, BPaLLATENIbHOTO Cpesa, a A1 OCHOBAHMM
OETOHHbIX U Xene300eTOHHbIX COOPYMKEHUM - METOAOM CABWUra WTamnoBs. McnbiTaHWMA yKa3aHHbIMM

o ’ '
MeTodamun n onpegeneHune no nx pesynbtatamMm HOPMaAaTUBHbIX 3HAYEHUN XapPaKTEPUCTUK tg (Dn , Cn n Sull

cnepyetr nNpoBOAUTb ANA YCAOBMMA, COOTBETCTBYHOLLMX OCHOBHbIM PACYETHbIM C/Ay4aaM B mepuoapl
CTPOMTENBCTBA U IKCN/TyaTaLLMU COOPYKEHUA.

5.18. Mpu MchbITaHUAX KPYMHOOB/JOMOYHbIX TPYHTOB AOMYCKAETCA NPUMEHEHUE MOAENMPOBaAHMUA
rPaHyNOMeTPUYEeCKMX COCTaBOB U  METOAO0B, BK/KOYAKOWMX NONYYEHUME  IKCMEePUMEHTAsbHbIX
3aBMCMMOCTEN XapPaKTEPUCTUK MPOYHOCTHbIX M AedOPMALMOHHbBIX CBOMCTB WCMbITYEMOro rpyHTa OT
napameTpoB NAOTHOCTU CAOXKEHUA N FPAHYIOMETPUYECKOro CoCTaBa.

Mpu NPOEKTUPOBAHUM UCKYCCTBEHHbBIX OCHOBAHUM KPOME YKa3aHHbIX BbILLE XapaKTePUCTUK cneayeT
Ha3HayaTb AOMNYCTUMblE ANAMA30HbI KOHTPOJIbHbIX 3HAYEHWI NAOTHOCTU CYXOro FPYHTA U BAAXKHOCTM
rPYHTa, YKNaAblBaeMOro B OCHOBaHWe. [11A UCKYCCTBEHHbIX OCHOBAHWUM U3 KPYNHOOHBJ10MOUHbIX FPYHTOB
(rane4yHMKoB, ropHOM Macchl 1 T.M.), KPOMe TOro, CeyeT Ha3HavyaTb AONYCTUMbIE AMana3oHbl UISMEHEHUA
rpaHy/I0MeTPMYECKOro coCTaBa rpyHTa. InanasoHbl U3MEHEHUA KOHTPOJIbHbIX 3HAYEHUI XapaKTEPUCTUK
CBOWCTB M FPaHY/IOMETPUYECKOTO COCTaBa C/ieAyeT HasHavyaTb NO pe3y/ibTaTam NabopaTopHbIX U NOEBbIX
OMbITHO-NPOW3BOACTBEHHbIX UCMbITAHWUNA.

Mpw onpegeneHnn aedpopmMaLMOHHbIX XapPaKTEPUCTUK, FPaHY/IOMETPMUYECKOTO COCTaBa, NJAOTHOCTH
CYXOro rpyHTa W BAAXXHOCTW TPYHTA, YKN3aAblBAEMOro B OCHOBaHUe, AOMNYCKAeTCA MCMOJ/b30BaHUe
3KCNepuMmeHTaIbHO 060CHOBaHHbIX KOCBEHHbIX METOZLOB.

5.19. HopmaTuBHble 3HayYeHuA cTaTUYecKoro moaynsa aedopmaumu En HeCKaNbHbIX TPYHTOB

cnepyet onpefenatb No pesyabTaTam NOMAEBbLIX LWUTAaMMNOBbIX U MPECCUOMETPUYECKUX OMbITOB, @ TaKXe Mo
pesy/ibTaTaM KOMMPECCUOHHbIX UCAbITaHUMA U (MAK) UCMBbITAHUA METOLOM TPEXOCHOTO CXKaTWUs COrIAacHO
TpeboBaHuaM FOCT 12248. [1na rpyHTOB OCHOBAaHWUI U TPYHTOBbIX COOPYKeHMuM | u |l Knaccos nposegeHue
NCMNbITaHUN METOLOM TPEXOCHOTO CXKaTus ABASETCA 005A3aTesibHbIM. TpaeKTopMn HarpyKeHua obpasLLos
N METOAMKN 06pabOTKM pe3ynbTaToB UCMbITAHUI AOMKHbI YYNTbIBATb UCTOPUIO HArpyKEeHUA FPYHTOBOrO

!
maccusa (BesIMUMHY AaBneHua npeaynnoTHeHna [, 1 cTeneHb nepeynaoTHEHWUA FPYHTA), AManasoHbl

M3MEHEHMA HanpaxeHuit B P[3 M meTosn pacyeta MAM MOAENbHOIO MCCAeAoBaHMUA, NS KOTOPbIX
npeaHa3HavyeHbl PacyeTHbIe XapPaKTEPUCTUKMU.
B TOm cnyyae, ecnv oXugaemoe MakcMmasibHOe AaB/ieHME Ha 3/1eMEHT OCHOBaHMA NpeBblaeT



! v )
fasneHune npeaynnoTtHeHna P, cneayet onpeaenatb He TOAbKO BTOPUYHbINA E", HO M nepBuuHbIi E'
moaynu aepopmaummn. BropuuHbin moaynb E" onpegensercs no KOMNPeCcCMOHHOM KPUBOM B MHTepBae

o o ! -
HanpAXeHUi oT BbITOBOrO Ha M3yyaemoit rnybuHe ao P, . MepsuuHblii Mmoaynb E' onpegensetca no

o v o !
KOMMPECCUOHHOM KPWBOW B WHTEpBane HanpaxeHuit oT P, [0 MaKCMManbHOro OXKUAAEMOro
HanpsAKeHWUsa Ha u3yyaemon rnybuHe.
14 !
HopmaTusHble sHadeHna E7 u E moryt HasHauaTbea Kak nocToaHHbIMK, Tak M nepemeHHbIMM Mo

rnyéuHe.
[na ocHoBaHWI coopykeHui IV Knacca pacyeTHble 3HayeHus E ponyckaetca NpUHMMATL Mo

Tabanuyam, npusegeHHbim B CM 22.13330, c sBegeHnem Kospduumenta M., npuHUmaemoro no

obasaTenbHomy MpunoxkeHuto B.
Mogaynb nedopmaumm cKanbHbIX, MEP3/bIX TPYHTOB Ha CTagMu 0O60CHOBAHWUS MHBECTULMIN MOXKET
ObITb ONpeseNieH C NOMOLLbIO CEMCMOAKYCTUYECKUX METOA0B.
PacyeTHble 3Ha4YeHuMa moayneit aebopmaumm E" u E' cnegyet npuHMMaTh paBHbIMW HOPMATUBHbIM.
5.20. KoaddnumeHT ynnoTHeHUs a onpesensetca MeToLomM KOMMNPECCMOHHOIo B0 TPexocHoro

coKatma cornacHo FOCT 12248. HopmaTuBHble 3HayeHuA &, [0/KHbl ONpefenaTbCcA B COOTBETCTBUM C

FOCT 20522, pacyeTHble 3HayeHUA KoadpPuUMEHTa YNAOTHEHUA chneayeT MNPUHMMATb PaBHbIMMU
HOPMaTUBHbIM.

5.21. HopmaTusHble 3HaYeHua koapduumeHTos nonepeyHol aedopmauum Yn pekomeHayercs
onpeaenAtb MO pe3ynbTaTaM WUCMbITAHMIA METOAOM TPEXOCHOro CXaTuA MO KOHCOAUAMPOBAHHO-
APEHNPOBAHHOMW CXeMe C He3aBUCMMbIM M3MEpPeHMeM NPOAO/bHbIX W monepedHbix Aedopmaumii

obpasua rpyHTa. 3HadeHna Vn cneayet onpenenaTb Kak cpeHne apuPpMeTMUYECKMUE HaCTHbIX 3HaYeHM
3TOI XapaKTEPUCTMKM, MOAYHEHHbIX B OTAE/bHbIX UCMbITAHUAX, UAN KaK 3HAYeHUs, yCTaHaBAMBaeMble Mo

ocpeaAHEeHHbIM 3aBUCUMOCTAM U3MeEPAEMbBIX B OMbITax BEJINUYNH.

PacueTHble 3HaueHNs KoadduLMeHTa nonepeyHoi gedbopmauunn ¥ cresyet npuHUMATL PaBHbIMMU

HOPMaTMBHbIM.
MpU OTCYTCTBUM IKCMEPUMEHTANbHBIX 3HauYeHMit ¥ pacueTHble 3HaueHus Kodabduumenta ¥ npu
060CHOBaHMM AOMYCKAETCA MPUHUMATL No Tabaumue 3.

Tabnuua 3
I'pyHTH KosdduumeHnT nonepeduHoM nmedopMallMM HIO
HeMep3JiIoe COCTOsSHME | TBepIoMep3JI0e COCTOSHME
T'nmyuel npum:
I <0 0,20 - 0,30 0,30 - 0,35
L
0 < I < 0,25 0,30 - 0,38 0,35 - 0,39
L
0,25 < I 0,38 - 0,45 0,39 - 0,41
L
CyTJIVIHKM 0,35 - 0,37 0,27 - 0,33
[lecku u cynecu 0,30 - 0,35 0,20 - 0,30
KpynHOOOIJIOMOUHEBIE 0,27 0,20 - 0,25
TPYHTE
[IlpyMeuaHye. MeHblMe 3HAUYEHMS HIO [IPMHUMAKTCA Opu OoJbleln
IIJIOTHOCTM TI'PyHTa.




5.22. Ana npeaBapuTesibHbIX pPacyeToB OCHOBAHWUK coopyKeHun | - Il Knaccos, a TaKxKe Ana
OKOHYaTe/IbHbIX PAcYeTOB OCHOBaHWI coopy)KeHui IV Knacca ponyckaerca npu  0b6OCHOBAHUMU
onpeaenATb HOPMATMBHbIE U PacYeTHble 3HAYEHUA MPOYHOCTHBLIX U AePOPMALMOHHBIX XapaKTePUCTUK
rpyHTOB no Tabanuam us Cr 22.13330 B 3aBUCUMOCTHM OT X GUNYECKUX XapPaKTEPUCTUK. [na oTaeNbHbIX
paliOHOB  AOMNYyCKAeTCA MO/Mb30BATbCA  PErMOHaNbHbIMM - TabAMLAMM  XapaKTEPUCTUK  TPYHTOB,
cneunduyecknx ansa aTUX PpaltoHoB, NMPUBEAEHHbBIMU B TEPPUTOPUA/IbHBIX CTPOUTENBbHbBIX HOPMAX.

5.23. ina obocHoBaHMA 6e30nacHOM M HageKHON PaboTbl rPYHTOB ocHOBaHM I'TC npu gencrenm
OVMHAMMYECKUX HarpysoK 1 Bo34encTBMN HEOBXOAMMO NPOM3BECTHU:

d
OLLeHKY BEIMUYMNHbI AMHAMUYECKOrO CONPOTMB/EHNA HeJPEHUPOBAHHOMY CABUTY S ;

OLEHKY AMHAMMKU POCTa M3BbITOYHOrO MOPOBOrO AaBJEHUA B HECBA3HbIX M CBA3HbIX MPYHTaxX B
npouecce AMHAMMYECKOrO BO3AEWCTBMA M €ro Be/MYMHbl MOC/Ae 3aBeplieHUs AMHAMUYECKOro
BO3/4eMCTBUS;

OLEHKY BeMUYUHbI MOCTLUMKANYECKOM NPOYHOCTU FPYHTOB (MPOYHOCTU FPYHTOB Noc/e 3aBeplueHnn
AMHaMMYECcKoro Bo3aencTans);

OLLEHKY AMHaMUYECKUX MOoayNen caBura Gd , 06beMHOro cxkatus K% aemndunpoBaHus D! s
npouecce AMHAMUYECKOTO BO3AEWNCTBUS, KOTOpble HEobXoauMmbl ANA onpeneneHns BO3HMKaOWUX B
rPYHTE A0ONONAHUTENbHbIX AedOopPMaLNiA U CABUMAIOLNX HANPAMXKEHUN;

OLEHKY BeNUYMHbI AOMO/NHUTENbHLIX OCAaZloK U KPEHOB COOPYMKEHUA U TPYHTOBOr0 OCHOBAHWA
BCNeACTBUE ANHAMMYECKOrO BO3AENCTBUSA.

Moa AMHaMWYECKMMM BO3AEWCTBUAMM CcledyeT MOHMMATb HanpaxeHua U aedopmauum,
BO3HMKaloLMe B F[PYHTOBOM OCHOBaHMM NPU COBMECTHOM paboTe cucTeMbl 'COOPYKEHMNE - OCHOBaHKUE" 1
OEeNCTBUN CEMCMUYECKUX, BOJIHOBbIX WM NefoBbiX Harpy3oK. Kaxpaas M3 HarpysoKk xapakTtepusyertca
cBOeN npoaoKMTENbHOCTbIO T, XapakTepHoOM 4actoToirt f, MUKOBbIMM 3HAYEHMAMM KacaTesbHbIX

HaI'IpFI)KeHMﬁ Tma n Tmin . YKa3aHHble XapaKTepuUCTUKU eCTb pe3yabTaT NOCTPOEHUA MO4ENN BHELIHEro

X
BO34eMNCTBMA, CYLLECTBEHHO YMPOLLAOWMA peanbHblii, HETAPMOHUYECKUI U HeperyaspHbii XapakTep
CMNI0BOTO B3aMMOLENCTBMA COOPYKEHMA C TPYHTOBbIM OCHOBaHUEM.

5.24. [OuMHamuyeckMe  MapameTpbl  MPOYHOCTM  TPYHTOB  ABAAKOTCA  MHTErpasabHbIMU
XapaKTEPUCTUKAMU U OAHOBPEMEHHO 3aBUCAT KaK OT PU3MKO-MEXaHUYECKMX CBOMUCTB FPYHTOB, TaK U OT
napameTpoB BHELIHMX BO34eNCTBUIA. MeToa onpeaeneHmna napameTpoB NPOYHOCTU NPU ANHAMUYECKUX
BO34eMNCTBMAX - PACYETHO-IKCNEPUMEHTA/IbHbIN C UCNO/Ib30OBAHMEM MOCAEA0BaTENbHbIX NPUBANKEHUN.
MpoYHOCTb FPYHTOB MPWU AMHAMMYECKUX BO3AEUCTBMAX CeayeT ONpefensATb Ha OCHOBE rMMNoOTe3bl O
BO3MOMHOCTU JIMHEMHOTO HE3aBUCMMOIO CYMMWUPOBAHUSA Pe3y/bTaTOB BHELWHMX BO34AENCTBUM
(HakonneHusa nospexageHuin) ManmrpeHa-MaiiHepa. OCHOBOM pPacyYeTHO-3KCNEPUMEHTANbHbIX OLLEHOK
ONHAMUYECKUX  XapaKTEPUCTUK ABAAIOTCA  pe3y/abTaTbl MOJEBbIX (CTaTMYecKoe 30HAMPOBAHME,
Y/IbTPa3BYKOBOE 30HANPOBAHNE, CEMCMO30HAMPOBAHNE) M NaBOPATOPHbIX UCMbITAHUI FPYHTOB.

5.25. 3agaya NnabopaToOpHbIX 3IKCNEPUMEHTANbHbIX MWCCAEA0BaHUI - onpegefieHne YpOoBHA
LUMKANYECKUX HANPAXKEHUI NPU 334aHHOM YPOBHE CTAaTUYECKUX HANPAXKEHWUI, BblAEPKNBAEMBIX TPYHTOM
[0 paspylwenuns (B ycnosusax 3agaHHoro HAC). Mporpamma MCRbITAHUA AONKHA YYUTbIBATb Pa3ivyHbIe
noTeHuManbHble ¢GOPMbl MOTEPU YCTOMUMBOCTM CUCTEMDBI ''COOPY)KEHMEe - OCHOBaHMe", a TaKkKe
NPOrHO3Mpyemble YPOBHU CTAaTUYECKMX U LUKANYECKMX HAaNPsXKeHUN B ocHOBaHMU. MNpu dopmmpoBaHum
nporpammbl 1aboOPaTOPHbIX MUCNbITAaHUMA  AONYCKAEeTCA paccMaTpuMBaTb He BCe BUAbl BHELIHMUX
BO34ENCTBMI, 3 IMLWb HaUXyALIWNE, C TOYKN 3PEHUS BO3MOXKHOW MOTEPU YCTOMUMBOCTU COOPYIKEHUEM.
KoHcepBaTM3M MOAy4aeMbIX OLEHOK f[o/KeH OblTb MNOATBEPKAEH WMEWMMUCA  AaHHbIMU
nccnefoBaHUM ANHAMUYECKMX CBOWMCTB TPYHTOB B OTEYECTBEHHOW M MWPOBOWM NpaKTUKe. lMepeHoc
pe3ynbTaToB NabopaTOPHbIX UCMbITAHUI Ha HaTypHble ycnoBua TpebyeT COOTBETCTBYIOLWEr0 Hay4YHOro
060CHOBAHMA N UCMONb30BAHNA HETPUBMAJIbHbBIX MOAXOLO0B K KOMM/IEKCHOM OLEeHKe B3aMMHOIO BIMAHUSA
LUMKAMYECKOTO XapaKTepa HarpyKeHus, OAUTEe/IbHOCTU ero BO3AENCTBMA, HEJMHEMHOro XapaKTtepa
peakuMn rpyHTa Kak asyxdasHoM cpedbl Ha BHELIHME BO3AEMNCTBUA, HEJIMHEMHOro B LLe/IOM npouecca
HaKOM/MEHMA MNOBPEXAAEMOCTU B TPYHTE KaK CNNOWHOW cpese M T.4. OCobeHHOCTM MporpaMmmbl U
MeTOAMKN NpoBeAeHUA NabopaTOPHbIX ANHAMUYECKUX UCMBITAHUI TPYHTOB, METOAMKN MHTEPNPETALLUM
M NpeacTaBieHna pe3ynbTaTos npuseeHsl B MpunoxeHunm b.



5.26. [JMHaMMNYECKME XapaKTEPUCTUKM NPOYHOCTU KaK CBA3HBIX, TaK U HECBA3HbIX FPYHTOB cieayeT
onpeaenaTtb B A0NAX OT CTaTUYECKON NPOYHOCTM, NPUYEM OHWU AO0/MKHbI YCTaHABAMBATLCA AR KaXKAOro
BMAA BO3AENCTBUIA MHAMBUAYANbHO. apameTpamun AN CPaBHEHMA BbICTYNalOT 3PPEKTUBHBIN yron

BHYTPEHHErO TPEHMA (P AN1A HECBA3HbIX TPYHTOB M COMPOTUBAEHME HEeAPEHUPOBAHHOMY CABUTY S, ANA

CBA3HbIX FPYHTOB, MNOMYYEHHbIE NO Pe3yaAbTaTaM CTaTUYECKUX UCMbITaHUI. [ HECBA3HbIX FPYHTOB Npu
OfPaHWYEHHON  ApeHupylowehn  cnocobHOCTM  OCHOBaHMA WM OAHOPOAHOM  HANpPAXKEHHO-
AebopMMPOBAHHOM COCTOSIHMM NPOYHOCTb OMUCHIBAETCA BBEAEHMEM TaK Ha3blBAEMOro AUHAMUYECKOTO
yrna TpeHus

89, _,_AU
tg Q.. o

rae AU - HaKoneHHoe 3a BpemMA pac4eTHOro BO3,C|,€I¢1CTBMF| n3bbITOYHOE nopoBoe JaBneHue.

5.27. HopmaTtueHble 3HA4YeHMA nNapameTpoB MNOA3YYeCcTu 0, 7

crpn onpeaenalnTca Kak

1,crp,n
cpegHune apmd)memqecme YaCTHbIX 3HAaYEHUI 3TUX XapPaKTeEPUCTUK, NONYHEHHbIX ONA PacY4eTOB OCaAO0K
Nno pe3yibTaTaM KOMMNPECCUNOHHbIX UCMbITAHUN U Aana pacyeToB rOPU3OHTA/IbHbIX CMeLLI,EHMﬁ - no
pe3ynbtatamMm CABUTOBbLIX MUCMbITaHUI. I'IpM 93TOM UCNbITaHNA AO0/XKHblI NPoBOAUTBCA C d)MKcaLI,MEﬁ

Aebopmaunii BO BPEMEHW HA KakAOM CTyNneHu Harpysku. YacTHblie 3Ha4YeHusn 5crp o cnepyet

I,crp

onpeanenAaTb ncxoga U3 3aBUCMMOCTU

€ =€, . 1+ﬁ(l—e_§"°”’"t) ,(4)

ti 0,i
S,

crp,i

rae Et,i - 4YaCTHbl€ 3Ha4YeHUA ,u,ed)opmau,vlm KOMMNPECCMOHHOIo CXatuAa (an KOMMNPECCNOHHbIX

UCNbITaHNAX) AN aedopmauum casura (NpU CABUTOBbIX UCMbITaHUAX) B MOMEHT BPEMEHMU t;

€, UYaCTHble 3HAYeHWUs MIHOBEHHOW AedpopmMauuM  KOMMPECCUOHHOro  ckatua  (npw

KOMMNPEeCCNOHHbIX MCI'IbITaHMﬂX) nnn AEd)OpMaLJ,MM caBura (an COBUTOBbLIX VICI'IbITaHMHX). PacyeTHble

3HaYeHus O no

erpn | crp,n C€AYET NMPUHAMATL PaBHBIMU HOPMATUBHBIM.

5.28. HopmaTusHoe 1 paBHOe eMy pacyeTHoe 3HauyeHue koadpduumeHTa konconnaaumm C, . =C,

onpegendaeTca Kak cpeagHee apmd)meTquCKoe M3 YaCTHbIX 3HAYeHUI 3ToM XapPaKTeEPUCTUKN, NONTYHEHHDbIX
no pe3y/sibTaTam NCNbITaHUN B oaAoMeETpax (ﬂpMMeHMTeﬂbHO K O,D,HOMepHOﬁ 3a,u,aqe) B COOTBETCTBUU C

FOCT 12248. fonyckaetca onpegeneHve C, MeTofOM TPEXOCHOTO CXaTUA MO KOHCOAMAMPOBAHHO-

HeApeHMpoBaHHOW cxeme (MpunoxkeHue b).
Ons ocHoBaHMI coopykeHus Il - IV KnaccoB, a Ha paHHUX CTaguAax MPOEKTUPOBaHMA WU ANA
OCHOBAHWN coopyKeHun | un |l KnaccoB NPUMEHUTENBHO K OAHOMEPHOM 3ajave JonycKaeTcA

HOpPMaTMBHOE 1 paBHOEe eMy pacyeTHoe 3HadeHue kKoadpduumneHTa KoHconngaumm C, . = C, onpegenatb

no pesysbTaTam GUAbTPALMOHHbBIX UCTbITaHUI C YY4ETOM MOKasaTeNein MoOPUCTOCTM M YNJIOTHEHUA FPYHTa
NpW YC0BUK, YTO 3TN MOKa3aTeNn onpeaeneHbl OMNbITHbIM NYTEM.

5.29. 3a HopmaTMBHOE 3HauyeHue KoapouumeHTa PpunbTpaumnm kn cnegyeT NpUHUMMaTbL cpegHee

apudmeTUYecKoe YacTHbIX 3HayYeHUMN KoadpduuumeHTa PUAbTpaAUMKM  TPyHTa, oOnpeaensemblx
NPUMEHUTENIbHO K TAMUHAPHOMY ABUMKEHMIO BOAbI MO 3aKOHY [lapcy Ha OCHOBE Pe3y/1bTaTOB MUCMbITaHUI
rPyHTa Ha BOAONPOHULAEMOCTb B N1abOPATOPHBIX UM MOJIEBbIX YCIOBUAX C YY4ETOM BOCMPUHMMAEMOTO
rPYHTOM reoCcTaTUYECKOro AaBAEHMA U HArPy30K, BOSHMKAOLWMX NOC/Ie BO3BEAEHWUS COOPYIKEHUSA,  TAKKe
C YY4ETOM CTPYKTYPHbIX 0COBEHHOCTEN rpyHTa. MNpn pe3Ko BbipaXKeHHOM GUNbTPALNMOHHON aHN30TPONUN,
Korga BOAONPOHULAEMOCTb TPYHTA M3MEHSETCA B 3aBUCMMOCTM OT HamnpasiaeHus bonee yem B 5 pas,
cnepyetT onpenenatb KoadduuneHTbl GUNbTPALMM NO rNABHBIM OCAM aHU30TPONUU. PacyeTHble 3HaYeHUA
KoappuumeHTa dpunbTpaunm k cnegyet NPUHMMATL PaBHbIMU HOPMATUBHbIM.



MpumeyaHue. Ona coopyeHui Il n IV knaccos pacyeTHble 3HaYeHNs KoadPuumeHTos duabTpaLmm
rPYHTOB OCHOBaHWA AOMYCKaeTcA onpefenATb NO aHanoram, a TaKXKe pacyeTom, UCNONb3ya Apyrue
OU3NKO-MeXaHNYECKME XapaKTEPUCTUKU FPYHTOB.

5.30. PacyeTHble 3HaYeHMA OCPeAHEHHOrO KPUTUYECKOro rpagmeHTa Hanopa |Cr’m B OCHOBaHWUM

COOPYKEHUSA C ApPEeHaXKeMm c/iegyeT NPUHUMATL No Tabauue 4.

Tabnuua 4
T'pyHT PacUeTHBM OCPEeOHEHHBI KPUTUUECKUM
TpanIMeHT Hamnopa 1
cr,m
[lecoxk:
MEeJIKUMN 0,32
cpenHeM 0,42
KPYIHOCTU
KPYTIHEI 0,48
Cymnecsob 0,6
CYyTJIMHOK 0,8
T'nuua 1,35
PacyeTHble 3HayeHMA MeCTHOro KPUTUYECKOro rpagueHTta Hanopa Icr cnenyetr onpeaenAtb,

MCNoNb3yA pacyeTHble MeToAbl OLUEHKN cyPpPO3MOHHONM YCTONUMBOCTM FPYHTOB IMBO NyTeM UCMbITaHWUIA
FPYHTOB Ha cypDO3MOHHYIO YCTOMUYMBOCTb B N1aBOPaATOPHbIX MAN HATYPHbIX YCNOBUSAX.

Ona Hecypdo3MoHHbIX necyaHbix rpyHtoB | gonyckaeTcs npuHMMaTh Npu BbIXOAe MOTOKa B

cr
ApeHaxk paBHbiM 1,0, a 3a apeHaxkem - 0,3. 1A NblAeBaATO-IUHUCTBIX TPYHTOB NPU HaZIMUUKM ApeHaXKa
WAW KECTKOM NPUrPy3KM NPU BbIXOAE HA NOBEPXHOCTb MPYHTA |cr A0NYyCKaeTca NPUHUMATDL paBHbIM 1,5,
a npu gedopmnpyemolir npurpyske - 2,0.

5.31. HopmaTtuBHble 3HauyeHUA Ko3apPULMEHTOB YNpyro U rpaBUTaLMOHHON BOAOOTAAUN AL, 1

M, cnepyet onpefenATb No pesynbTaTam HaTypPHbIX HABMIOAEHUIE 32 USMEHEHWEM HAMOPOB M YPOBHe

BOAbl B M3MEPUTE/IbHbIX CKBa*KMHax, YCTaHOBAEHHbIX B MID ocHoBaHMA, Npu ¢uUKcauMu Hamopa B
3a[@aHHOI ToUKe (Hanpumep, B ONbITHOM CKBaXKUHe).

PacyeTHble 3HaYeHMA KOBd)d)VILI,MEHTOB ,Lll n U cnegyet NPUHMUMATb PaBHbIMU HOPMATUBHbIM.

MpumeyaHue. 3HayeHna L4 1 L OCHOBaHWI coopykeHun Il - IV Knaccos gonycKkaeTca onpeaendrs

no pesy/abTaTamM UCMbITaHUI B 1aOOPATOPHbLIX YCAOBUSAX.

5.32. /lunkocTb (aaresmoHHyl0 MNpOYHOCTb) rpyHTa L onpepensatoT nytem oTpbiBa o0b6pasua
maTepuana OT FPyHTOBOro maccuBa. PacyeTHoe 3HavyeHWe NUMNKOCTU c/efyeT NPUHUMATb PaBHbIM
HOPMATUBHOMY.

5.33. PacyetHoe 3HauyeHue KO3dPUUMEHTA TPEHMA Ha KOHTAKTe HEerpyHTOBOrO COOPYMKEHMUA C

’ o
FPYHTOM OCHOBaHWA tg(ﬁs B Cnydae OTCYTCTBUA PE3YyNbTaTOB NpPAMbIX onpeaeneHnn Ha3Ha4dyaeTCAa He

/
6onee 2/3 sennumHbl tZQ rpyHTa BEpXHEro CNOA OCHOBAHMA, KOHTAKTUPYIOLWEro C MOBEPXHOCTbIO
COOpYXKeHus.

XapaKTepUCTUKM CKaNbHbIX TPYHTOB

5.34. HopmaTvBHble 3HaYyeHWa npegena NpPoYyHocT obpasLa CKaJbHOrO rPyHTa Ha O4HOOCHOE

cKatume RC, M 04HOOCHOE PaCTAXKEHNE Rt,n , @ TakXKe npeaena npoYHOCTU MacCUBa CKa/IbHOro rPyHTa Ha

n



opHoocHoe pactmkenne R, ., ¥ ogHoocHoe oxatve R cneayeTt onpenensTb Kak cpedHue

c,m,n
apUPMeTUYECKME YACTHbIX 3HAYEHWUIN 3TUX XapPAKTEPUCTUK, MOJYYEHHbIX B OTAE/bHbLIX MCNbITAHUAX
MeTO4aMM CXATUA W PaCTAXKEHUA COOTBETCTBEHHO B /1abOPATOPHbIX M B MOJEBbIX ycaoBuAX. B
NabopaTopHbIX YCI0BUAX AOMYCKAETCA TaKKe NPUMEHNATb KOCBEHHbIE METOAbI UCMbITAHWIA (Hanpumep, C
MCMO/Ib30BAaHNEM COOCHbIX MYaHCOHOB, chepUYECKUX MHAMKATOPOB).

5.35. YacTHble 3HayeHUA NpenenioB NMPOYHOCTM Ha CXATUe U pacTAKEeHUe MmaccumBa cnemyet, Kak
npasuio, onpeaenatb 3KCNEPUMEHTAZIbHO B MOJIEBbIX YCAOBUAX: HA CXHaTue - MeToAO0M OAHOOCHOro
CKaTWA CKaslbHbIX Le/IMKOB, Ha PacTAKEHUE - METOLOM OTPbIBa OBETOHHbIX LWTAaMMOB (MO KOHTaKTy 6eToH
- CKaNa) MAM CKaNbHbIX LEe/IKOB (N0 MacCUBY UK TPELLMHAM) B YCNOBUAX OLHOOCHOTO PACTANKEHUS.

PacyeTHble 3HaYEeHUA XapaKTEPUCTUK NPOYHOCTH Re! " R"! cnepyet onpeaenaTb B COOTBETCTBUM
¢ yKkasaHuamum FOCT 20522 npu OAHOCTOPOHHEN A0BEPUTENIbHON BEPOATHOCTN O = 0,95. PacueTHble
sHaueHma xapaktepuetuk Roy, Ry, Rop v R, npunumalotca pasHbIMM ux HOpmaTHBHbIM
3HaYeHnAM.

Mpn 060CHOBAHUM pacyeTHble 3HAYEHUS Rt’m,,, B Hanpas/ieHUAX, He COBNaJaloLWMX C HOPMANAMMU

K MJIOCKOCTAM TPEeLMH, AOMNYyCKaeTca NpuHMMaTh no Tabavue 5, a B HanpaBAeHWUAX, COBMASAOWMX C
HOPMaIAMM K NJOCKOCTAM CMNOLWHbIX TPELWMWH, NPUHUMATb PAaBHbLIMU HYAHO.



Kare-| T'DPYHTH OCHOBaHMA PacueTHble 3HAYeHMs XapaKTepucTuk tgdm ; tgdum nc;c CKaJIbHEX TPYHTOB IJf pacyeToB PacueT-
ropusa I I,II I,II HEIE
TPyH- 3Ha4YEeHUA
Ta MeCTHOM ycTOMUMBOCTH, OU3UUECKO— YCTOMUMBOCTY, OM3UUECKOTO MONENMPOBAHMUS M PACUYeTOB MECTHON MPOYHOCTM I[Jid MNOBEPXHOCTEN M IJIOWANOK npenena
NIPOYHOCTHU 'O MOIOeJIMPOBaHUA U cIOeuIra B MaccCuBe, I[NPUYPOYEHHBIX K TpellMHaM, 3alOJIHeHHBIM [NeCYaHbIM M TJIMHUCTEIM TPYHTOM, C LLU/IpI/IHOI}] nx NIPpOYHOC—
Mo MJIomanKaM [pPacyeToB MeCTHOM PACKPEITHA, MM TV Ha
cneura, NPOYHOCTM [JIs NOBEPXHOC— OnHO-
He Npuypo- Telt 1 njaomanoxK crBura, MeHee 2 (B TOM uucie or 2 no 20 6osee 20 ocHoe
YEHHBIM MPMYPOYEHHEIX K KOHTaKTy COMKHYTHIE ) pacTaxe—
K TpeuyHam 6eToOH - cKalla; pacueToB HUe
B Maccuee yCTOﬁqMEOCTM no nperMylneCTBEeHHO nperMylneCTBEeHHO MacCHUBOB
¥ K KOHTaKTYy |[MOBEPXHOCTAM CHIBMTa, He C MeCYaHBM 3aMoJIHMTEJNIEM |C TJMHUCTEIM 3aloJIHMTENIeM CKaJIbHBIX
GeToH - NPMYPOYEHHEM K TpelHaMm TPYHTOB
ckana B Maccuee
tgdm c , |tgdm , c tgom , c tgom , c tgom , c tgom , c R
II| I1 I I I I I I I I I I t,m,II
Mla |[tgbu /ramma [c /ramma tgbn /ramma |c /ramma , |tgbm /ramma |c /ramma , |tgbm /ramma |c /ramma tgbn /ramma |c /ramma MIa
II g| II g II g| II g II g| II g II g| II II g| II
MIla MIla MIla MIla MIla
CkaJIbHEIE (MaccuB-— 1,8 2,0 0,95 0,4 0,8 0,15 0,70 0,1 0,6 0,1 0,55 0,05 -0,25
Hble, KpPYyNHOOIOU-—
HbIE, CJIOUCTEHIE,
NIMTYaTHE, OYEHb
cnabo- u cnabo-
TpeumuHoOBaTHE,
HeBHIBETPEJEE) C
R <*> > 50 Mia
CkaJjibHEE (MacCuB-— 1,5 1,7 0,85 0,3 0,8 0,15 0,70 0,1 0,6 0,1 0,55 0,05 -0,17
Hble, KPYMNHOOIOU-—
HElE, OJIOUHEE,
CIIOUCTEE,
NInTYaTHE,
CpenHeTPemmMHO—
BaTHE, CIaGOBH-
BeTpesite) C
R <*> > 50 Mla
CxajbHele (MacCuB-— 1,3 1,0 0,80 0,2 (2,0) 0,7 0,1 0,65 0,05 0,55 0,05 0,45 0,02 -0,10
HBle, KPYMIHOOIOU—
Hele, OJIOUHEE,
CIIOMCTEIE, MAMTYa—
ThHE CUJIBHO M OYEHb
CHIIBHOTPEUMHOBA~
TEIE) C
15 < R <= 50 MIa;
c
CKaJlbHEE CJ1aBoBE-
BeTpeske, crabo-
TPEuMHOBATEE) C
5 < R <= 15 MIa
c
TlostyCKaJlb Hele 1,0 0,3 0,75 0,15 (1,5) 0,65 0,05 (0,5) 0,55 0,03 (0,3) 0,50 0,03 (0,3) 0,45 0,02 -0,05
(naMTyYaTHE, (3,0) (-0,5)

Tabnunua 5



TOHKOIJIMUTUYATEE,
cpenHe-, CUJIBHO-
M O4YeHb CUJIBHO-—
TpeﬂIMHOBaTbIe) C
R <*> > 5 Mla
c

<*> R - HOpPMaTUBHEE 3Ha4YeHMA npenena NPOYHOCTU OTIeNIbHOCTeN
c
Ha ONHOOCHOE CXaTue.

Npumeyanms. 1. B rpadax 5 - 14 crnemyeT npmHMMaTe ramma = 1,25.
E)
2. s [IOBEPXHOCTEMN cneura, NPUYPOYEHHEIX K MPEPEIBUCTEM u
KyJMCcoOOpasHEM TpelyrHaMm, NpuBeneHHele B rpabdax 7 - 14 3HaueHuUs

xapakrepucTuk tgom , tgdm /ramMma  HeoOXOOMMO YMHOXATh Ha Kosdouumenrt 1,1,
T 11 g
XapakTepucTMK ¢ , C /ramMma - Ha Kosdduumenr 1,2.
T II g
3. lpupeneHHee B Tabnuue XapaKTEePUCTMKM COOTBETCTBYT BONOHACHIIEHHOMY
COCTOAHMIO MacCuBa TPYHTa.




5.36. HopmaTuBHble 3HayeHWAa napameTpoB (€@, u C, MaccvBOB CKa/bHbIX FPYHTOB MpK

CTaTUYECKUX BO3AENCTBUAX cieayeT OnpeaensaTb ANA BCeX MNOTEHUMANbHO OMACHbIX PacYyeTHbIX
NOBEPXHOCTEN WM 3/IEMEHTAPHbIX NIOWAA0OK CABUIa MO pesynbTaTam MoJieBbIX UAU 1abopaTopHbIX (B
TOM 4YnUCNe MOZAENbHbIX) UCMbITAaHUN, NPOBOAUMBIX METOLOM MeZSIeHHOro cpesa (caBura) BeTOHHbIX
LUTAaMNOB U/IN CKA/IbHbIX LLE/INKOB.

McnbITaHWA YKa3aHHbIMWU METOA4aMMU U onpeaesieHne No Ux pesyabTaTaM HOPMaTUBHbIX 3HAYEHUI

tg (Dn n Cn cneayet nponssBognTb C y4eTom ycn03m7|, COOTBETCTBYHOLLMNX BCEM PaCYETHbIM Cny4aam B

nepuoabl CTPOUTENBLCTBA M IKCNAYATALUM COOPYKEHUS.
5.37. O6paboTKy pe3ynbTaToB UCMbITAHUI AN1A ONpeAeieHNA HOPMATUBHbIX U PacYeTHbIX 3HaYEeHUN
t€ @ v c cneayeT NPou3BOAUTD TaK 3Ke, KaK AJ18 HECKasIbHbIX FPYHTOB (cM. 5.15 1 5.16).

5.38. [lna ocHoBaHuii coopy:eHui Il n IV Knaccos, a TaKKe AN1A OCHOBaHWUI coopyKeHui | u
KNacCoB Ha CTAaAWM TEXHUKO-3KOHOMMYECKOTO OOOCHOBAHMA CTPOMTE/NIbCTBA pPacYeTHble 3HAYeHuA

tg®, , v C , npeaHasHayYeHHble ANA PACYETHbIX CXeM, JOMYCKAaeTCA MpuHMMaTh no Tabauue 5 ¢

MCMONb30BAHMEM aHaNOroB, KOPPENALMOHHbBIX cBA3EN U T.4. 3HaveHua tZ @, , u C, ,, AnA ocHOBaHWI

coopyKeHui | 1 Il KnaccoB Ha cTaguAx NPoeKkTa M pabouyelt JOKYMEHTaLMW Mpu COOTBETCTBYHOLLEM
0b60CHOBaHMK TaKKe AOMYyCKaeTcA NPUHMMATbL MO 3TOM Tabanue, ecan pacyeTbl C UCNOIb30BAaHMEM ITUX
XapaKTEPUCTUK He onpeaenstoT rabaputbl coopyKeHui. [daHHbIMW 3TOM Tabnauubl [ONyCcKaeTcs
NoNb30BaTbCA BO BCEX CAy4asax MpW onpeaeneHuu 3HadeHun 12 @ u ¢, npeaHasHayeHHbIX ANA
COCTaB/IeHUA UHMKEHEPHO-TE0IOrMUYECKUX CXxem (Moaeneit).

5.39. Ansa onpenenenns tZ @, , C, v Haux ocHose tg @y s CI,II npu AMHaAMUYECKUX (B TOM yncne
CEMCMUYECKMX)  BO3OEWCTBUAX  PEKOMEHAYyeTcA  MPOBOAUTb  WUCMbITAaHMA MO creuuanbHo
paspabaTtbiBaemoii meToamKe. [lonyckaetca 3HaueHua tg @, ,, C,  , cooTseTcTBYIOLWME IPPEKTUBHBIM
HaNPAXEHUAM, NPUHUMATb PAaBHbIMW 3HAYEHUAM MPUN CTATUYECKMX BO3AENCTBUSAX.

5.40. dedopMalLMOHHbIE XapPaKTEPUCTUKNU MaCCMBOB CKaJibHbIX MNOpPOA, (En, V,) cneayet
onpeaensaTb NO pesynbTaTaM UCMbITAHUI Kak MeToAaMM CTaTUYECKOro HarpyXeHUs CKa/ibHOro rpyHTa (

E, v V,), Tak u auHamuuecknmm (ceiicmMoaKkyCTUYECKMMM WMAM yNbTPa3BYKOBbIMM) MeTOoAaMM No

pe3ynbtatam namepeHmAa CKoOpocTten nNnpoao/ibHbIX Vp,n M nonepeyvHbIX Vs,n BOJIH.

Ons  onpefeneHva  4YacTHbIX 3HAYEHMM  CTATMYECKUX AeOPMAULMOHHBIX  XapaKTepPUCTUK
peKkomeHAyeTcA UCNOb30BaTh 3aBUCMMOCTU, MONYYEHHbIE PeLUeHNEM KpaeBblX 33434 TEOPUN YNPYrocTu
C TPAHUYHBIMW YCNOBUAMM, COOTBETCTBYIOWLMMMU YCAOBUAM HArpyKeHus Mnpu UchbiTaHUAX. YacTHble
3HAYEHUs CKOPOCTEN YNpYyrux BOJIH oOnNpeaenatnT Mo GUKCMPYEMOMY B MWCMbITAHUAX BPEMEHMU
NPOXOXAEHWUS BOSIH MEKAY UCTOYHUKOM U MPUEMHMUKOM MMMY/bCOB.

Mpy npoBeAeHUN KaK AWMHAMWMYECKUX, TaK M CTAaTUYECKUX WCMbITAaHUK cnegyeT AN ydyeta
BO3MOXHOTO BJ/IMAHUA Ha WMCKOMbIE MapaMeTpbl TaKUX (GaKTOpPOB, KaK pPas/iM4YHble WHMKEHEepHble
MeponpuaTUA (BbleMKa CKasbl, YKpenuTesibHble WMHBEKLMW), TaK U Bbi3BaHHble TPELWMHOBATOCTbIO
(aHu30TpONMA, HEOQHOPOAHOCTb, He/NMHelHasa AedopPMMPYEMOCTb NOpPo4, MON3Yy4YecTb) TWATENbHO
BbIOMPaATb MECTO W  YyCNOBUA NPOBEAEHWMA  UCMbITAaHWM  MAM  UCMNOIb30BaTb OOOCHOBAHHbIE
KoppeKTupytowme KoadpduumeHTbI.

5.41. HopmaTuBHble 3HAYEHWNA XapPaKTEPUCTUK AedOPMUPYEMOCTN MACCUBOB CKAJIbHbBIX TPYHTOB U
YyNpYyrux AVMHAMUYECKMX XapakTepuctuk ana UM u (mam) PII cnepyeT onpenensatb Kak cpegHue
apuPMeTUYECKME YaCTHbIX 3HAYEHUI 3TUX XAPAKTEPUCTWK, MONYYEHHbIX B OTAE/bHbIX MCMbITaHUSAX.

HopmaTuBHble 3HayeHus En n V, [onyckaetcA Takxe onpefendTb UCXoAA U3 KOppPenAauMOHHOM

3aBMCMMOCTU MENKAY CTAaTUYECKOW (En n V,) v guHamuyeckon (V. nam Vg ) xapaKkTepuctukamu,

p,n
YCTAHOBAEHHOM NPU CONOCTABAEHNIN YACTHbIX CONPSAMKEHHbIX 3HAYEHWNI 3TUX XaPaAKTEPUCTUK, MONYHEHHbIX
B OZLHUX U TEX 3Ke TOUKAX MacCUBa, PacrnoioXKeHHbIX B pasHbix UM u (uan) PI3 nccneayemoro oCHOBaHUS.

Ona ocHoBaHWI coopyxeHuit Il u IV Knaccos, a Takke A4/1a 0CHOBaHU coopyeHuii | n Il Knaccos
Ha cTagMm 0b6OCHOBAHMA MHBECTULMIN NpPU onpeaeseHUN HOPMATUBHbLIX 3HAYEHUN KOPPENALUOHHYIO



3aBUCMMOCTb C ANHAMUNYECKUMUN XAPaAKTEPUCTUKAMU AO0NYCKaAeTCA Npu obocHoBaHUK NMPUHUMATb Ha
OCHOBE 0606LL|,€HMFI AaHHbIX NCNbITaHN AnAa aHaNOrnMYHbIX MHXXEeHEePHO-reos1orm4yecKkmnx YCHOBMVI.

Ona PI3 HopmaTuBHbIE 3HAYEHMA En, Var Voo, Vs n MOTYT Takie ONpeaenatbca no efnHou

HOPMaTUBHOW 3aBUCMMOCTU AaHHOW XapaKTEPUCTUKU OT KOOPAMHATLI.
5.42. PacyeTHble 3HayeHus moayns pgedbopmaumm cnegyet onpegenaTb B COOTBETCTBUM C

yKazaHnamm FOCT 20522. Mpun 3TOM 3HAYEHUA E“ , UCNONb3yeMble B OLLEHKaxX CMELLLEHWNI COOPYKEHUN U
OCHOBaHWI, cnegyeT onpeaenAtb NpuU OAHOCTOPOHHEN A0BepUTeSlbHON BEPOATHOCTM O = 0,85, a

3HaYyeHusA EI , UCMO/Ib3yeMble B OLeHKax ycroiumsoctu, - npu & = 0,9 .

Mpy NpoBeAeHMM KaK OUMHAMMUYECKMX, TaK M CTAaTUYECKUX IKCMEPUMEHTAsIbHbIX UCCAeAoBaHUI
cnefyeT yunTbiBaTb BO3SMOXKHOE B/IMAHME HA MCKOMble MapamMeTpbl TakMX GAKTOPOB, KaK pPas/iMyHble
WHXXEeHepHble MeponpuaTUs (BblIeMKa CKaslbl, YKPENUTEbHble UHBbEKL M), BbI3BAaHHblE TPELLMHOBATOCTbIO
(aHu30TpONMA, HEOAHOPOAHOCTb, HeNUHelHas AepopMMPYEeMOCTb MOPOA, MO/3YYecTb), a TaKkKe
BbIAB/EHHbIE 0COBEHHOCTU CTPOEHMA U CBOMCTB rPyHTA.

B Tex cay4yasx, Korga yKasaHHble Bblwe BAuAlowmMe ¢GakTopbl He MoryT ObiTb  y4YTeHbI
HenocpeACcTBEHHO B XO4€e OMbITOB, B MOJly4eHHblE NO Pe3yabTaTaM 3KCMNEPUMEHTOB YacTHble 3HAYeHUA
XapaKTEPUCTUK PEKOMEHAYeTCA BBOAMUTb pPacyYEeTHble KOPPEKTMBbI C MOMOLLbIO COOTBETCTBYHOLLMX
KO3pPMUMEHTOB YCN0BUIM PaboTbl. 3HAYEHUS 3TUX KOIDPULMEHTOB AO/MKHbI ONpPeaenaTbCA Ha OCHOBE
pe3ynbTaToB CMeuwasbHO MPOBOAMMbBIX WAW MNPOBEAEHHbIX paHee (4N8 aHaNOTUYHbIX YC/OBUN)
3KCNEePUMEHTAJIbHBIX UM TEOPETUYECKUX UCCNIEA0BAHNN.

Ha ctagun o060CHOBaHMA WMHBECTUUMI pacyeTHble 3HayYeHua moayna gedopmaumm CKalbHbIX
MaccmBoB E pgonyckaetca onpefenAaTb Ha OCHOBE aHANOroBbIX KOPPENAUMOHHbLIX CBA3EW 3TOM
XapaKTePUCTUKMU C XapaKTepUCTMKamu Apyrnx CBOICTB - BOZOMPOHMULAEMOCTbIO,
BO34YXOMNMPOHNLLAEMOCTbIO U Ap. MPY 3TOM XapaKTEPUCTUKM APYTMX CBOMCTB AOKHbI ObITb YCTaHOBAEHDI
no pe3synbTaTaM UCMbITAaHUI B U3y4aeMOM CKaJIbHOM MAcCUBe.

PacyeTHble 3Ha4YeHMA KoadduumneHTa nonepeyHoi gebopmauumn vV cnegyet NPUMHUMATDL PaBHbIMU
HOPMATUBHbIM. PacuyeTHble 3Ha4YeHWsA V MacCcMBOB CKaJIbHOrO FpyHTa AOMycKaeTcs onpeaenatb no
aHasoram.

5.43. HopmaTuBHble 3HauYeHua KoapPUUMeHTa puabTpaLnm kn v yaenbHoro sogonornowenunsa J,

cnepyet onpeaenaTb Kak cpeaHue apudmeTnyeckme 3HaAYyeHus pPe3y/ibTaToB, MOJIYYEHHbIX Npu
MCNbITaHMAX, BbINONHEHHbIX OAWMHAKOBbIM metogom B cootBetcTBUM ¢ [OCT 23278. B CNnOXKHbIX
rMAPOreoNorMYecknx ycnoBmax (pesKo BblipaxeHHasa aHW30TponuA GUALTPALIMOHHbLIX CBOMCTB, KapcT,

HeonpeaeneHHoOCTb rpaHNYHbIX yCﬂOBMVI n p,p.) HOPMaTUBHOE 3Ha4YeHune kn cneayer onpenenAtb no

pe3ynbTaTam WUCMNbITaHUI B KyCTe CKBa*KWMH. MNpu onpeaeneHuu kn n (, HeobxogMmO yuuTbIBaTb

HanpsAXXeHHoe COCTOSIHWE TPyHTa B M3y4aeMoW 30HEe OCHOBAHWUA U ero BAMAHME Ha OUAbTPALMOHHbIE
XapaKTEPUCTUKKN CKasIbHOIO MaccuBa.

PacueTHble 3HauyeHMA KoadduumeHTa PuabTpaumm k n yaenbHoro BoAonornoweHuna q cieayert
NPUHMMATb PaBHbIMU HOPMAaTUBHbIM.

5.44. HOpMaTMBHbIE 3HAYEHUA KPUTUUYECKOIN CKOPOCTU ABUMKEHMA BOAbI B TpellMHaX (Mpocioiikax,

TEKTOHUNYECKUX 30HaX p,p06f|eHMﬂ) \" KakK npaBunao, cneayetr onpenenAtb MO pe3y/ibTaTaM

cr,j,n’
Cyd)d)OBMOHHbIX MUCMNbITaHWIA 3anonHUTenA TpewuH (npocnoeK, 30H ApoﬁneHMﬂ) n 06pa3LI,OB CamMmumx
nopoaHbIX 6/10KO0B.

PacyeTHble 3HaueHus Vi, ; cnefyet NPpUHAMATL PAaBHLIMU HOPMATUBHBIM.

Ons ocHoBaHuit coopyKeHuit Il n IV Knaccos, a Npu COOTBETCTBYOWEM OHOCHOBaHUM U AnA

OCHOBaHWiA coopyxeHuin | u Il knaccos 3HaueHua Vi ; AONYCKAETCA ONPeAenaTb Pacyetom B

3aBUCUMOCTUN OT FreoMeTpUYeCKnX XapaKTepUCTuK TpeLwmnH, BASKOCTU ¢Manpyrou.|,eﬁ BOAbl U ¢M3MKO-
MEeXaHUYECKUX XapPaKTEPUCTUK 3aNOSTHUTENA TPELLUH.

PacyeTHble 3HayeHwuA (paBHbIe HOpMaTMBHbIM) KPUTUHECKOIOo TrpagueHTa Hanopa Icr,j

d)VIﬂpraLI,MOHHOI'O NOTOKa B Hanpas/aeHUU NPOCTUPaHUA paCCManMBHEMOﬁ CNCTEMDI TPEeLWNH TaKXe
cnepyet onpenenAaTb pacy4eTom B 3aBUCUMMOCTU OT TEOMETPUYHECKUX XaPaKTEPUCTUK TPELWMH, BASKOCTU



BOAbI N GU3NKO-MEXAHUYECKMX XaPaKTEPUCTUK 3aN0NHUTENA TPELLMH.
5.45. HopmaTuBHble W pacyeTHble 3HayeHWAa KO3PUUMEHTOB YNpPyron W rpaBUTALMOHHOWN

BOA0OTAQUU L ., M., M W [ cnepyeT onpeaensaTb B COOTBETCTBUM ¢ 5.30 no pesynbTaTam UCTbITaHUI

B HATYPHbIX YCNOBUSAX.

5.46. Mo pedopmupyemocTn, MPOYHOCTU U  PUALTPALMOHHBIM CBOMCTBAM B Pa3/IMYHbIX
HaNpPaB/NEeHMAX MACCMBbI CKajlibHbIX FPYHTOB C/efyeT cyYuTaTb WM30TPOMHbIMM MNpuU KosadoduumneHTe
aHu30Tponuu He 6onee 3 N aHN3OTPOMHbIMK - NpU KoadduumeHTe aHn3oTponum bonee 3.

5.47. [Ona cunbHopedopmumpyembix (npm E < 1000 MMa), nerkosbIBETPMBAEMbIX,
CUNIbHOTPELLMHOBATBIX, Pa3MOKAIOLLMX M Habyxatowmx nos Bo34eNCTBUEM BOAbI MOJYCKaNbHbIX TPYHTOB
cnepyetr NPUMEHATb COCTaB M MeToAbl onpegeneHna ux GU3NMKO-MexaHUYEeCKUX XapaKTEPUCTUK U
pacyeToB, COOTBETCTBYIOLLME KaK CKa/IbHbIM, TaK M HECKA/IbHbIM FPyHTam.

6. VIH)KEHepHO-I'EOI'IOI'W-IeCKaﬂ N pacyeTHaA
cXxemaTtnsauuma OCHOBaHUM

6.1. NMpoeKTMpoBaHNE OCHOBAHWIM U NPOFrHO3 U3MEHEHMA UX COCTOAHWUSA B MPOLLECCe IKCMNIyaTaLum
rMAPOTEXHUYECKUX COOPYIKEHUM CeyeT BbINONHATL HA OCHOBE MHKEHEPHO-TE€0N0MMUYECKUX U PACHETHbIX
reomexaHu4yeckmx mogenei (cxem).

NHKeHepHO-reoormyeckme MoLenun UCnosib3yloT Npu Bblbope painoHa, y4acTKa U KOHKYPUPYOLLMX
NAOWAAO0K pasMelleHnsa oObeKTa, MpPU KOMMOHOBKE COOpPYKeHMK 06beKkta, npu Bblbope TMMOB
COOpPYKEHUMN, NPU KOHCTPYMPOBAHUM COOPYKEHWIN, MPU COCTABAEHUN PACYETHbIX FEOMEXAHUYECKUX CXEM
M npyn 060CHOBAHUKN 3KONOTUYECKOM He30MacHOCTH.

PacueTHble reomexaHMYeCcKMe MOAENWN UCMONb3YIOT MPU pacyeTax M pa3paboTKe KOHCTPYKLMUM
COOpPYXXeHUN, npu OOOCHOBAHUM UX TEXHUYECKOM HaAeXHOCTM, 3KojsorMyeckoi 6esonacHocTM W
3KOHOMMYECKOM LieiecoobpasHoCTu.

6.2. UHKeHepHO-reosiornyeckaa mofenb (cxema) OCHOBaHMA [O/KHa NpPeAcTaBAATb Ccoboi
COBOKYNHOCTb UMD, KaxKAbIN U3 KOTOPbIX A0/KEH OblTb OXapaKTePM30BaH UHKEHEPHO-Fe0N0MMYECKUMU
MU TMAPOreocsIoOrTMYECKUMMN MPU3HAKaMU U HafeNeH MOCTOAHHbIMWU HOPMATUBHBIMU W PaCYeTHbIMMU
3HAYEHUAMM KNACCUPUKALMOHHBIX, @ MNpPU HeobxoaAMMOCTU - U  [pYrUX PU3MKO-MeXxaHUYeCKnx
nokasaTenen rpyHToB.

MNH)KeHepHO-reonormyeckas Mogenb A0XKHA, KaK NpaBuo, NpeacTaBAATbCA B BUAE Habopa KapT u
pa3pe30B MO Pas3/INYHbIM XapPaKTEPHbIM CEYEHUAM, OTPAXKAOLWMM HEODXOAMMbIE ANA NPOEKTUPOBAHUA
COOpPYKEeHMA MPU3HAKM M NOKa3aTeNn rPyHTOBOr0O MacCMBa OCHOBAHMA.

Kpome WIS wHKeHepHO-reosormyeckaa MoAesib LO0/KHA TaKKe codepiKaTb XapaKTepUCTUKY
OMacHbIX NPUPOAHbIX NPOLLECCOB, BK/IOYAA UX NMPOCTPAHCTBEHHOE PacnpoCTpaHeHue, 3aKOHOMEePHOCTH
pa3BUTUA U UHTEHCUBHOCTb NPOABAEHUA.

6.3. PacuyeTHas reomexaHuMyeckaa Moaenb (Cxema) OCHOBAHWMA [OSKHA NpeacTaBasTb coboi
COBOKYMHOCTb PI3 (pacyeTHbIX TPYHTOBbLIX 3/1EMEHTOB), KaXAbli W3 KOTOPbIX A0/KeH 6biTb
OXapaKTepusoBaH HeobXoAMMbIM AN PacyeToB (MM 3IKCMEPUMEHTOB) HabOPOM XapaKTEPUCTUK.
Pa3paboTKa pacyeTHbIX TreoMexaHMYeCcKMXx Mogene [OMKHA OCHOBbIBATbCA HA  WHXXEHepHOo-
reos1I0rM4ecKkmx cxemax.

Ona opgHoro u Toro e ob6bekTa NpuM HEOBXOAMMOCTM COCTaBAAIOT HECKOJIbKO PaCyYeTHbIX
reomexaHM4YecKknx CXem, Kaxaas U3 KoTopbiX A0/KHa ObiTb NpUBA3aHa K KOHKPETHOMY MeToAy U BUAY
pacuyeTa (MM SKCNepuMeHTa).

6.4. Boigenenue UM n PID cneayet BbINONAHATL B cooTBeTCTBMM € ydeTom FOCT 20522.

Ona onpepeneHnsa rpanuy, UM Hapagy ¢ pesyabTaTamu n1abopaToOpHbIX UCMbITAHUN TPYHTOB
OOMNYCKaeTcA MCNONAb30BaTb pe3y/nbTaTbl MNONEBbIX WCCAEAOBAHUM METOLAMWM  CTAaTUYECKOro W
OVNHAaMMYEeCcKoro 30HAMPOBAHUA, BpallaTebHOro cpe3a u ap. NMposepKa NpaBUAbLHOCTY BblaeneHunsa UM
BbINO/IHAETCA NyTem CpaBHeHMA (GaKTUYECKUX 3Ha4YeHUn KoapduumeHTa BapuvaLMM XapaKTEPUCTUK C
ponyctumbimun cornacHo NOCT 20522.

Mpu BblaeneHun PI3  HagneXuT UCNONb30BaTb BCE  XapaKTEPWUCTUMKW, BXoAAlWMe B
paccMmaTpMBaEMYIO PAcHETHYIO CXeMy.

6.5. U2 n PI'3 HapenArTcA HOPMATUBHBIMW U PACYETHBIMU 3HAYEHUAMU PU3NKO-MEXAHNYECKNX



XapaKTePUCTUK FPYHTOB B COOTBETCTBMM C TpeboBaHuamu FOCT 20522.

MNpumeHeHne Ha o6s3aTenbHOM OCHOBe pasgena 7 obecneumBaeT cobntogeHue TpeboBaHUM
depepanbHoro 3akoHa ot 30.12.2009 N 384-d3 "TexHUYECKUI pernameHT o 6€30nacHOCTU 34aHUIN U
coopykeHui" (MoctaHoBneHue MpasuTenbctea PP o1 26.12.2014 N 1521).

7. PacueTbl ycToMumMBOCTM (HecyLlei cnocobHOCTU) OCHOBaHUIA
OCHOBHbIE NONOXKEeHUA

7.1. PacyeTbl yCTOMUYMBOCTU (Hecyllelt cnocobHOCTM) cMCTEMbI "'COOpPYKeHUe - OCHOBaHMe" cneayeT
NPOU3BOANTb A7 COOPYIKEHUI BCEX KNACCOB MO MpenesibHbIM COCTOAHUAM NEepPBOM rpynnbl; pacyeTbl
YCTOMYMBOCTM CKJIOHOB (MaccuBoB) cneayeT MNPOU3BOAMTb B 3aBUCMMOCTM OT MOCNEACTBUMIA WX
pa3spyleHns nmbo no npeaenbHbIM COCTOAHUAM NepPBOMN MO0 BTOPOM Fpynnbl.

7.2. Kputepuem obecneyeHma ycTOMUMBOCTU (Hecyleli cnocobHOCTU) cUCTEMbI "COOpyKeHue -
OCHOBaHMe" N CKNIOHOB AB/AETCA BbINOJHEHWe ycnosus (1)

7 F S&R.(S)

n

3pecb F n R - pacyeTHble 3HAYEHMA COOTBETCTBEHHO O6OBLLEHHbIX CABMIalOWMX CUA U CUA
npeaenbHoro ConpoTUBAEHUA MANM MOMEHTOB CUJ/, CTPEMALLMXCA CABMHYTb (MOBEPHYTb) M yaep:KaTb
cuctemy "COOpyrKeHMe - OCHOBaHME" UAM CKAOH. Tpu MX onpeaeneHnn UCNonb3yloT KoddUUMEHTbI

HaZleXXHOCTU MO Harpyskam ¢ W Mo TPyHTy }, onpeAensemble No yKasaHWAM 7.3 n pasgeny 5, n

KoapdUUMeHTbl },, 7., onpesenaembie no 4.5.

KoaddunumneHTt ycnosuit pabotbl ¥, npuHMmaetca no tabamue 6.

Tabnuua 6
TUIMBEL COOPYXEHUM M OCHOBAHUMN Kosdduument ycrioBum
paboTe I'aMMma
C
I'paBMTalLMOHHEE :
OeTOHHEIEe, XeJie300eTOHHBEEe, MeTaJUJIMueckue U OpyIue 1,0

COOpPYXEHMA Ha HEeCKaJIbHBEIX M IIOJIYCKAaJIbHEIX OCHOBAHMAX

To Xe, Ha CKaJIbHBIX OCHOBAHMAX (KpoMe pacCIOPHEBIX
COOPYXEeHMM) IJid PAaCUEeTHBEX [IOBEPXHOCTEM CHOBUIA:

NPUYPOYEHHEIX K TpelMHaM 1,0

He IPUYPOUYEHHEX K TpelMHaM 0,95
PacrnopHbele COOPYXEeHUA:

apPOYHEIE I1JIOTWHE 0,75
OpyTHUe PacCHOpHBIE COOPYXEeHMSA Ha CKaJIbHEIX OCHOBAaHMAX 1,0 - E/T,

E - pacnop; T -
coBurapuas Harpy3ka

EcTecTBeHHBEE OTKOCH M CKJIOHH 1,0

[IpuMeuaHusa. 1. [Ipy PaCHIOJIOXEHUM COOPYXEHUM B CEBEPHOM CTPOUTEJIBHO-—
KIMMaTHUueckoM 30He (CCK3) u OpOXOXIEeHMM PacCuUeTHEIX [IOBEPXHOCTEM CIOBUI'a B
30HE [POMOPAaXMBAaHUSA — OTTauBaHUA NpuBeIeHHHE KO2QOULIMEHTE crenyeT
yMHOXaTes Ha 0,95.

2. B HeoOOXOOMMEIX CJlydasiX, KpPOME IMPMBEINEHHHX B Tabjuie ko3bbMUVeHTOB,




I OJIKHEL IIPUHYMATECS IOOIIOJIHUTEJIbL HEEe KO2OOMLMEeHTE Y CIJIOBUM paboTH,
YUMTEIBAKIME HECOOTBETCTBME pPaCUeTHOMU CXEMEL u METOIOB pacduera
OEeVCTBUTEJIbHEIM YCJIOBUAM PAaOOTH CUCTEMBl "COOpyXeHMe — OCHOBaHMue". BeJMumMHEL
DTUX KOBOPMUMEHTOB IOOJDKHBI OBITE OOOCHOBAHBI CIl€UMAaJIbHBEIMM MCCJIENOBAHUSIMMA.

7.3. MNpun onpeaeneHnMn pacyeTHbIX HArpy30K Ko3apPuLMeHTbl HafeKHOCTU MO Harpyskam cnegyet
NPUHMMAaTL cornacHo TpebosaHmam CMN 58.13330.

MpumeyaHuma. 1. B Tex cnyyanx, Korga B pacyeTax MCMO/b3yeTcA He PaBHOAEMCTBYIOLAA Harpys3okK
(cun), a ee npoeKkuun, KO3IOOULMEHTbI HALEKHOCTM MO Harpyske [AOJXKHbI BBOAMTbCA NMBO K
paBHOZAENCTBYOLWEN, NMOO OANHAKOBBIMM (MOBbLILIAOLLMMUN UM MOHUMKAIOLLMMM) KO BCEM MPOEKLMUAM.

2. Bce Harpysku oT rpyHTa (BepTUKanbHOe AaBNeHWe OT Beca rpyHTa, HokoBoe fasaeHue rpyHTa)

cnepyeT, Kak NpaBu/Io, ONpeAesiaTb MO PacyYeTHbIM 3HAYEHUAM XapaKTepucTuk rpyHta tgo, ., C,

Y1 1 » TPYUHMMAA Npy 3TOM KO3PPULMEHTbI HAZEXHOCTU MO Harpyskam paBHbIMK eguHuue. Mpn 3Tom

pacyeTHble 3HAYEHMA XaPAKTEPUCTUK FPYHTA MNpUHMMAatoTcA Gosiblie WAN MeHblle UX HOPMATUBHbIX
3HAYEeHWI B 3aBUMCMMOCTU OT TOrO, KakKuWe M3 HUX NPUBOLAT K HEBLITOAHbIM YC/NOBUAM 3arpy’KeHus
cucTeMbl "CcoopyKeHue - oCHOBaHue".

3. CoyeTaHMWe Harpy3oK 1 BO3AENCTBUIA A0NKHbI YCTaHAaB/IMBATbCA B COOTBETCTBUM C MPAKTUYECKOM
BO3MOXHOCTbIO O4HOBPEMEHHOTO MX AEWUCTBUS Ha coopyyKeHue. Mpu 3Tom ntoban KpaTKoBpeMeHHasn
Harpyska He BBOAMTCA B COYETaHUE, EC/IM OHA YBE/IMYMBAET YCTOMYMBOCTb COOPYKEHMUA.

4. Ecnv npu onpefenieHnn pacyeTHbIX BEJIMYUH Harpy3oK HeJlb3A YCTaHOBUTb, KaKoe 3HaYeHne 7,

(bonblee M meHbliee) NPUBOANUT K Hanbosee HEBLIFOAHOMY C/yYalo 3arpyXEHUsA COOPYMKEHUA, TO
cnleayeT BbIMOHATb CONOCTaBUTE/IbHbIE PACcYeTbl MPU 060MX 3HAYEHUAX KO3POULIMEHTOB HAAEKHOCTM NO
Harpyske.

7.4. PacuyeTbl yCTOMYMBOCTM CUCTEMbI "'COOPYKEHMNE - OCHOBAHME" 1 CKNOHOB c/ieayeT, Kak NpaBuo,
NpPou3BOAUTb METOAAMM, YUYNUTLIBAIOLLMMM BCE YC/IOBUA PaBHOBECUSA B NPeAEIbHOM COCTOSHUM.

JonyckaeTca NpMMEHATb U ApyrMe MeToAbl pacyeTa, pesy/ibTaTbl KOTOPbIX NPOBEPEHbI OMNbITOM
NPOEKTUPOBaAHMA, CTPOUTENBCTBA M KCMIYATALLMN COOPYIKEHUIA.

B pacueTax ycTOMYMBOCTM CneayeT PacCMaTpuBaTh BCe GU3MYECKM U KUHEMATUYECKU BO3SMOMKHbIE
CXeMbl NOTepPU YCTOMUYMBOCTU COOPYKEHUN, CUCTEM "COOpYrKEHMeE - OCHOBaHUe", CKNoOHOB (MaccnBoB).

7.5. PacuyeTbl cneayeT BbINOAHATL A5 YC0BUIA NAOCKOM UM NPOCTPAHCTBEHHOM 3a4a4u. Ycnosus
NPOCTPaHCTBEHHOM 3a4a4M NPUHMUMAIOT, ecan | < 3b man | < 3h (409 WNYHTOBbLIX COOPYXKEHWUI U CKAOHOB),
WAW Koraa NornepeyHoe CeYeHne COOPYKEHUSA, HArpy3KM, reoNorMyeckne ycnosma MeHaTca no anuHe |
< 3b (< 3h), rge | n b cooTBETCTBEHHO A/IMHA M WMPUHA COOPYHKEHUS, h - BbICOTa COOPYKEHMA C YYETOM
3arnybaeHnA COOPYKEHUI UAN LWINYHTA B FPYHT OCHOBAHWA.

JonyckaeTca ncnosb3oBaHMe peLleHnin N0CKOW 3a4a4m AnA cuctem "coopyKeHue - OCHOBaHue" 1
CKNOHOB, paboTatoWwmx B MPOCTPAHCTBEHHbLIX YCAOBUAX, MyTEM Y4YeTa CUA TPEHUA U CUEMNNEHUA MO
H6OKOBbIM NOBEPXHOCTAM CABMIAaeMOro MacCMBa rpyHTa U coopyeHusa. Mpu 3Tom cneayeT, Kak NpaBuIo,
AaB/ieHne Ha 6OKoBble NOBEPXHOCTU NPUHUMATbL PaBHbIM AAB/IEHUIO NOKOA. ITO YKa3aHWe OTHOCUTCA K
COOPYKEHMUAM C GUKCMPOBAHHbIMU HOKOBbIMU NOBEPXHOCTAMM, NapaniebHbIMM HaMNpPaBAEHUIO CABUTa,
M He pacnpoCTpaHAETCA Ha FPYHTOBbIE MaCCUBbI C MPOM3BO/IbHOM BOKOBOM NOBEPXHOCTbIO 06PYLLEHUS.

PacyeT yCTOMYMBOCTM COOPYKEHWUIA Ha HECKAIbHbIX OCHOBAHUAX

7.6. B pacyeTax yCTOMUYMBOCTM rPaBUTALMOHHbIX COOPYKEHWNI Ha HECKA/IbHbIX OCHOBAHMAX caeayeT
paccmMaTpmMBaTb BO3MOXHOCTb NMOTEPU YCTOMYMBOCTM MO CXEMAM MNOCKOrO, CMELIaHHOro U ryBbUHHOro
cABUroB. Bbibop cxembl 3aBUCUT OT BUAA COOPYIKEHMSA, KNACCUPUKALMOHHOM XapaKTEPUCTUKN OCHOBAHWA,
CXEMbI 3arpy*KeHuns u apyrux paktopos. Cregyet UMeTb B BUAY, YTO NEPEUMCIEHHbIE CXEMbI CABMIA MOTYT
MMETb MeCTO KaK Npu NocTynaTesbHon Gopme caBMUra, Tak U NpU CABUIE C MOBOPOTOM B MNJaHe.

[na coopy»KeHM, OCHOBAaHMEM KOTOPbIX ABAAOTCA ECTECTBEHHbIE UM UCKYCCTBEHHbIE OTKOCHI MK
ux rpebHu, HeobXoAMMO TaKkKe paccMaTpuBaTb cxeMy obuero ob6pyleHWs OTKOCa BMecTe C
PacnosioXKeHHbIM HAa HEM COOPYXKEHUEM.



[na coopyxeHuit | Knacca, KPOMe NepeynCcIeHHbIX PAcYeTOB YCTOMYMBOCTU, OLLEHKA CTENEHU UX
YCTOMUYMBOCTM MOMKET MPOM3BOAUTLCS HA OCHOBE aHa/iM3a pPe3y/bTaTOB PACcYeToOB HampaXKeHHo-
4edOpPMUPOBAHHOIO COCTOAHMA CUCTEMbl "cCOOpy)KeHMe - ocHoBaHue". Kpome TOro, Hapagy c
AETEPMUHUCTUYECKMMM METOZLAMM PACUYETOB LO/IKEH BbINONHATLCA BEPOATHOCTHbIM aHaIN3 HALEXHOCTU
COOpPYXKEHUN.

7.7. PacyeTbl YCTOMYMBOCTU COOPYKEHUIA MO CXEME MNOCKOTO CABUIa cneayeTt nNpousBoauTb ANA
BCEX COOPYKEHWUM, HECYLLMX BEPTUKAIbHbIE U TOPU3OHTA/IbHbIE HArPYy3KU.

[Nna coopysKeHuit pacyeTbl YCTOMYMBOCTM CieayeT NPOoM3BOANTbL TOIbKO MO CXeMe NJA0CKOro cABura
B C/IeAYIOLIMX CAyYanX:

1) OCHOBaAHMA COOPYKEHWUI CNOMKEHbI NECYaHbIMMU, KPYNHOOHBJIOMOYHbIMM, TBEPALIMU |L <0 n

nonyteepabimu 0 < |L <0,25 nbineBaTto-rAMHUCTBIMU FPYHTAMM NPY BbINOJHEHUW YCAOBUIA:

a) gNA cNyyan paBHOMEPHOW HarpysKu U SKCLLEHTPUCUTETA B CTOPOHY BEPXOBOW rPaHM COOPYHKEHUA

N, = Om <Ny; (7)
b7|

6) npu sKkcueHTpucuteTe €, paBHOAENCTBYIOLLEN BCEX CWJ, MPU/OKEHHBIX K COOPYMEHMIO B

CTOPOHY HNU30BOM rPaHU COOPYKEHUA

*

N =b(f—”‘ﬁ Ny; (8)

o
|

2) ocHosaHua coopyxenuit cnoxenbl Tyro- (0,25< 1 <0,5) wu markonnactuHbiMK

(0,5< ||_ <0,75) rAMHUCTLIMM FPYHTaMM NpW BbINOAHEHUM ycnosuit (7) wan (8) U cnepylowmx
JOMONHUTENbHbIX YC/I0BUIA:

CI (Su I)
tgy, =tgo, +ﬁ20,45;(9)

m m

c, :k(l;egt"z 4. (10)
aj/who

B dopmynax (7) - (10) obo3HaueHo:

N_ -uncno mogennposanus;

£
O'm , Gm - cpeagHee HopmMa/JsibHOEe HanpAXeHne COOTBETCTBEHHO Npu WKpPUHe bun b*;

b - pasmep cTOpoHbl (WKMPUHAE) NPAMOYroNbHOW NOAOLIBbLI COOPYNKEHWUS, NapannefbHoM
casuratolei cune (6es yuyeta A/IMHbI aHKEPHOTO NOHYpa);

b* :b—2ep,-

€, - 9KCLEHTPUCUTET B CTOPOHY HW3OBOW rPaHN COOPYEHUA HOPMANbHOW CWAbI P B NAOCKOCTY

NMOAOLLBbI, PaBHbIN PAaCCTOAHUIO OT TOYKM NepeceyeHms ¢ NnogowBon pyHAaMeHTa paBHOAENCTBYOWEN
BCEX CUJ1 O OCU COOPYKEHUS;

Y| - YAenbHblii Bec rpyHTa OCHOBaHWA, MPUHUMAEMbli HUXKe YPOBHA BOAbI C yyeTom ee
B3BELUMBAIOLLErO AENCTBUSA;



NO - 6e3pa3mepHoe YUCNO, NPUHUMaeMmoe ANA NNOTHbIX MeCKoB NO = 1; ANA OCTa/IbHbIX TPYHTOB

N, = 3. na Bcex rpyHTOB 0cHOBaHWMi1 coopyxeHnuit | u Il knaccos N, , kak npasuno, cneayer yTouHATL
0 0

Nno pesy/nbTaTaM 3KCNEPUMEHTAJIbHbIX WCCAeAOBAHUIN METOLOM CABMra LITAMMNOB B KOT/IOBaHax

COOpPYXKEeHUN;

I, - nokasatens Tekydectu;
tgy/, - pacueTHoe 3HauyeHne KoadPULMEHTa CABUTa;
tge,, C,, S,, - pacyeTHble 3HaYEHWA XapPaKTEPUCTUK MPOYHOCTU FPYHTA OCHOBAHWA C YYETOM

CTENEHM ero KOHCONMAALMN NOL HArPy3KOM OT COOPYKEHUA K PACYETHOMY MOMEHTY U BO3MOXKHOIO UX
CHU)KEHMA B 30HE NPOMOpPaXKUBaHMA - oTTauBaHuA (Npu ctpouTensctee B CCK3);

0
C, - KoaddULMEHT cTeneHn KOHCONMAALMN FPYHT];

k - K03dpPUUMEHT GUABTPALUM TPYHTA;
€ - K03POULMEHT NOPUCTOCTU FPYHTA B €CTECTBEHHOM COCTOAHWY;

t, - Bpems Bo3BeaeHWn coopyxeHus;
a - K03pPULMEHT YNNOTHEHUS; NPU Ero onpeseseHUN yUnTbiBaeTcs usmeHeHne e u O BO BCEM
AvanasoHe U3MEeHEeHWA Harpy3oK Ha OCHOBaHUE;

Vw - YAENbHbIN BEC BOAbI;

h() - pacyeTHaA ToNWNnHa KOHCONNgnpyemoro cnod, npuHnMmaemaa anAa coopyxKeHuma C LLIVIpVIHOlZ

nosowsbl b, Ha yacTu kotopoit Dy pacnonoxen apeHas, pasHoii:
a) Ana og4HOCNONHOro OCHOBaHUSA:
NPy HanMuMK BoAOYNOpPa, 3aneratoutero Ha rybure N, (N, <H ) ; (H, -om. 11.6.2)

h =h1+%;(11)

npw 3aieraHnMn B OCHOBAHWUM APEHUPYIOLWLErO CN0A HA rybuHe h1 (h1 < Hc)

h —
h :_1+—d.
0 2 2 I(12)

6) ANA ABYXC/NIOMHOIO OCHOBAHMA C TO/ILMHAMW CNOEB h1 n h2 :

npu Hannumn sogoynopa unpu K, =K, (h,+h, <H,)
b-b
h, =h +h, +T“,~ (13)

npu HannumMm apexnpytowero cnoa Ha rybure h +h, (h +h, <H))

h+h, b-b

2 2

h, =

MpumeyaHus. 1. 3a BEPXOBYIO rPaHb COOPYKEHUA cneayeT NPMHUMATbL rPpaHb, CO CTOPOHbI KOTOPOM
OENCTBYET CABUIalOLLAA HarpysKa; 33 HM30BYHO MPaHb COOPYXKEHWA - rPaHb, B HamnpaBJAeHUN KOTOPOW
npoBepaeTca BOSMOXKHOCTb cABUra.

2. YKas3aHMA HACTOAWEro MyHKTa He pPacnpoCTPaHAIOTCA Ha C/Ayyaun, Korga ocobeHHOCTU
KOHCTPYKLUMN WAN COOPYXKEHUA WU TFEO0IOTMYECKOro CTPOEHWA OCHOBAHWA, a TaKXe pacnpegeneHue



HarpysokK npeaonpeaensatoT ryObuHHbIN caBur.

7.8. TMpu pacyeTe YCTOMYMBOCTU COOPYXEHMA MO CXeme MJ/IOCKOro cAsura 3a pPacyeTHYIo
NoBEpPXHOCTb cABUra caeayeT NPUHMMaTb:

npyv NNOCKOM NOAOLIBE COOPYXEHUA - MJOCKOCTb OMUPAHWUA COOPYXEHUA Ha OCHOBaHWE C
0653aTeNIbHOM NPOBEPKOI YCTOMUMBOCTM NO FOPU3OHTAIbHOM NOBEPXHOCTU cABMUra, Npoxoaallei Yyepes
BEPXOBOM Kpail noaowsbl (BbIGOP NAOCKOW TOPU3OHTaNbHOM MOAOLWBbLI COOPYXeHua Tpebyet
cneunanbHoro ob6ocHoBaHUSA);

npuW HaMYUKU B NOAOLLIBE COOPYKEHMA BEPXOBOro U HN30BOTO 3yHbLEB:

npu raybuHe 3anoxeHus BepxoBoro 3yba, paBHOW wAM 6onbliet HM3OBOro, - MJIOCKOCTb,
npoxoAdALlyto Yepes noAoLwBsy 3ybbes, a TaK¥Ke rOpM30HTA/IbHYIO MIOCKOCTb, MPOXOAALLYI0 MO noaollise
BepxoBoro 3y6a;

npu raybuHe 3an0KeHuAa Hu3oBoro 3yba 6osee rAybMHbLI 3a/10XKEHUS BEPXOBOro 3yba
rOpU30HTa/IbHYIO MIOCKOCTb, NMPOXOAALLYIO MO MOAOLLIBE BEPXOBOro 3yba (npu 3Tom BCe Cubl cneayet
OTHOCMKTb K YKa3aHHOW MNOCKOCTH, 38 UCK/IOYEHUEM [aB/IeHUA BOAbl M NAaCCMBHOIO AaB/eHMA FPyHTa CO
CTOPOHbI HU30BOW TPaHN COOPYXKEHWUSA, KOTOPblE HaA/eXUT OTHOCUTb K MIOCKOCTM, MPOXOoAALlein Mo
noaolise HU30BOro 3yHa);

Mpv HaIMYMM B OCHOBAHMNM COOPYKEHMA KAMEHHOM NOCTE/N - MIOCKOCTU, MPOXOAALIMNE MO KOHTAKTY
COOPYKEHUSA C MOCTe b0 U NOCTENN C FPYHTOM; MPU HAIMUYNKN Y KAMEHHOM NoCTenu 3arnybaeHuns B rpyHT
cnefyeT paccmMaTpmMBaTh TaK¥Ke HaK/AOHHbIE MNOCKOCTM MAU IOMaHble MOBEPXHOCTU, Npoxodsline Yyepes
nocrensb;

npyv HaAN4YMM B OCHOBAHWKW 30H, CN0EB WUAM NPOCAOEK cAabbix rPYHTOB, B TOM 4YMCae B 30HaX
NPOMOPaX}MBaHUA - OTTauBaHUA, cneayeT AO0NONAHUTENbHO OLEHUTb CTeneHb YCTOMUYNBOCTM COOPYIKEHUA
NPUMEHUTENbHO K PacyeTHbIM NJOCKOCTAM, MPOXOAALMUM B STUX 30HAX UM CNOSX.

7.9. MNpu pacyeTe YCTOMUMBOCTM COOPYIKEHMIA NO cxeme MNAOCKOoro casura (6e3 nosopoTta) npwu

FOPU30HTaNbHO MJIOCKOCTU caBUra 3HaueHua R = Rpl n F B ycnosusax (5) cneayer onpenensTtb no

dopmynam:

R, =Ptgo + ]/éEp,tW +AC(s, )+ Ry ;(15)
F=T.+E.w—Tw (16)

rae Rpl - pacyeTHOe 3HayeHne npegeabHoro conpotTueaeHMA Npu NJA1OCKOM caBure,
P - cymma BepTMKasibHbIX COCTaBAAOLWMX PACYHETHbIX HAarpy3oK (BK/'IIOLIaFl I'IpOTMBOAaB}'IeHMe),'

tgp,, C,, S,| - XapaKTepuCTMKM MPOYHOCTM TPyHTa MO PACYETHOM MOBEPXHOCTU CABWIA,

onpeaenfaemble Mo yKasaHWAM pasgena 5, npudem C,, S, | y4uTbIBAOTCA TO/IbKO Ha TOM YacTu NAOLAAM
OCHOBaHMA, Ha KOTOPOW OTCYTCTBYHOT PacTATMBAlOLLME HAMPAXKEHUS;
Ve - KOIGPULMEHT ycnoBUii paboTbl, yHUTbIBAIOLLMIA 3aBUCUMOCTb PEAKTUBHOTO AaBEHUA FPYHTa C

HM30BOM CTOPOHbI COOpPYXX€eHUA OT TOpPU3OHTAZIbHOIO CMeLWEeHNA COOpyXeHnA npun notepe UM
yCTOVIHMBOCTM, I'IpMHMMaEMbII‘a NO pe3ynbTaTaM 3KCNeEPUMEHTA/IbHbIX TN TEOPETUHECKNX VICC}'Ie,CI,OBaHVIﬁ,'

npn uxX OTCYTCTBUN 3HaYeHUe 7/C peKoMmeHAYyeTCA MNPUHUMATb PaBHbIM 0,7 (I'IpM cneunanbHoOm

o6ocHoBaHuu gonyckaetca npudumats 0,7 <y, <1,0);

Ep w7 Ea hw -~ COOTBETCTBEHHO pacCHeTHbleé 3HAa4YeHMA TOPU3OHTAJIbHbIX COCTaB/AKOWMNX CUNbI
NaCCUBHOTIoO AaBNEHUNA TPYHTaA C HM30BOM CTOPOHbI COOPYXKEHNA N aKTUBHOTO OaBNEHNA TPYHTA C BerOBOVi
CTOPOHDI,

A - naowagb npoexkunn Ha NOoBEPXHOCTb CABWUra NOAOLWBbl COOPYXEHUA, B npeaenax KOTOpOf/'I
YYUTbIBAETCA CLUENNEHNE;

Rg - FOPU30HTa/IbHaA COCTaBIAOLWaA CUNbI COI'IpOTMB/'IEHVII‘a cBal, dHKepoB U T.4.;



F - pacyeTHOe 3Ha4eHMe c,a,smrarom,eﬁ CUnbl,

T

AeNCTBYIOLMNX COOTBETCTBEHHO CO CTOPOHbI BEPXOBOM M HU30BOW rPaHein COOPYKEHUSA, 32 UCKNOYEHMEM
aKTUBHOTIO AaBJ/IEHUSA TPYHTA.

hw 7 TtW - CYMMbl TOPU3OHTA/IbHbIX COCTAaBAAKOWNX PACYHETHbIX 3HAYEHUM aKTUBHbIX cun,

MpumeyaHue. [Ona BepTUKaNbHO- U HAKNOHHO-CNOUCTbIX OCHOBaHWM tg(ﬁl n CI cnepyet

onpeaenatb no obssatenbHomy [MpunoxeHuto [ KaK cpefHEB3BELEeHHble 3HAYEHUA XapaKTepUCTUK
rPYHTOB BCEX C/I0EB C Y4YeTOM nepepacnpeneneHUa HOPMasibHbIX KOHTAKTHbIX HAMpPAKeHUn mexay
CN10AMM NPOMNOPLMOHANBHO UX MOAYAAM gedopmaumnu.

7.10. B cnyyae, ecaun pacyeTHaa casuratowLan cmaa F npunoxeHa ¢ SKCLEHTPUCUTETOM B NMJIOCKOCTH

nogowsbl € > 0,05V Ib , PacyeT yCTOMUYMBOCTN COOPYKEHUIM cneayeT Npomn3BOAUTb MO CXEME MAOCKOro

caBura c nosopoTtom B naaHe (I v b - paamepbl CTOPOH NPAMOYTO/IbHOM MNOAOLWBbI COOPYKEHUSA).
IKCUEHTPUCUTET € U CUAY NPEeLEIbHOrO CONPOTMBAEHMS NPU NJOCKOM CABUTE C MOBOPOTOM B MNJiaHe

R

ot = Rp| cneayet onpesenaTb Mo yKasaHUAM, MPUBEAEHHbIM B peKomeHayemom MpunoxkeHun M.

7.11. PacyeT yCTOMYMBOCTM COOPYHKEHUI NO cXxeme rybuHHOro caBura cnegyer NnporM3BoAuTh:

ONA BCEX TUMOB COOPYMKEHWUM, HECYLLMX TONIbKO BEPTUKA/IbHYIO HArpy3Ky;

npu HecobAAEHUN YCNOBUNA 7.7 - ANA COOPYHKEHWNIN, HECYLUMX BEPTUKANbHYIO U TOPU3OHTaNbHYIO
HarpysKu, pacnono*KeHHbIX Ha HEOAHOPOAHbIX OCHOBAHUAX.

7.12. PacyeTbl YCTOMUYMBOCTU COOPYKEHUIM MO CXEME CMELLAaHHOro caBura cieayet Npou3BoANTb
ONS COOPYXKEHWUM, HecylWMX BEPTUKANbHYIO U TFOPU3OHTA/IbHYIO HArpy3kM M PacrnosioOXeHHbIX Ha
OAHOPOAHbIX OCHOBAHUSAX; BO BCEX C/Iy4YanX, €C/M He cobt0aatoTCca YCI0BUSA, NPUBEAEHHbIe B 7.7.

7.13. PacyeTbl YCTOMYMBOCTU COOPYKEHMUN HA O4HOPOAHbLIX OCHOBAHUAX MO CXeMe FyOUHHOro U
CMELLAHHOro cABura [AonycKaeTca MnpouM3BOAUTL MeToJaMM Teopuu npeaenbHoro pasHoBecUA
(MpunokeHue E), a Ha HEOAHOPOAHbLIX OCHOBAHUAX - METOAAMM, ONEPUPYIOWMMN pacyNeHeHHON Ha
3N1eMeHTbl NPU3MON 06 pyLLEHWA, CABUTAEMOM MO IOMAHbIM UK KPYFIOLMUANHAPUYECKUM NOBEPXHOCTAM
caswura.

7.14. YCTOMYMBOCTb COOPYXKEHUM | K/iacca PeKoOMEeHAYeTCs OLEHMBaTb TaKKe C MOMOLLbIO
YMCNIEHHOTO MOAENNPOBAHUA PaspyLleHMA OCHOBaHMA. HanpaxeHHo-aAedOopMUPOBAHHOE COCTOSAHUE
(HAC) cuctembl "coopyKeHWe - OCHOBaHME" MpW TaKoM MOAEAMPOBAHWWU cnedyeT onpenenatb no
HEe/IMHENHbIM MOAENsM TPYHTa, AaloWMM CTaTUYECKM AO0NYCTUMble MOASA HanpsxeHun. MapameTpbl
He/IMHEMHbIX MoAeneir rpyHTa Ha3Ha4yalTca MO HOPMATUBHbIM 3HayYeHUAM AedOopPMaLMOHHbIX U
pacyeTHbIM 3HAaYE€HMUAM MPOYHOCTHbIX XapPaKTEPUCTUK FPYHTOB OCHOBAHMA.

[0na yncneHHoro moaennposaHuA paspyleHna npu pacyete HAC cuctembl nponopumoHanbHO
YBE/IMYMBAIOT AENCTBYIOLLME HA COOPYKEHUe Harpy3ku. O HACcTyN/IeHUU pa3pyLLEeHMa NPU TaKMX pacyeTax
cnefyet cyaAuTb MO MOMEHTY PE3KOro poOCTa PaCYEeTHbIX CMELWEHUN WM OTCYTCTBUIO CXOAMMOCTMU
nUTepaumoHHOro npouecca. [JOCTUTHYTbIA K MOMEHTY paspyweHua KospPUUMEHT neperpysku
NPMHUMAETCA B KayecTBe Ko3ppuUMeHTa YCTOMUYMBOCTU, ONPESENAEMOrO Kak OTHOLWEHWE pPacyeTHbIX
3Ha4YeHn 0606LLEHHbIX CUA NPeaenbHOro CONPOTUBAEHUA U 0606LLLEHHbIX CABUraOLWMX CUI.

7.15. MNMpwn pacyeTe yCTOMYNBOCTM COOPYKEHWNI Ha OCHOBAHUAX, CIOMEHHbIX Mbl/IEBATO-TANHUCTBIMMU

rPyHTamu ¢ KoapPpuuneHToM BOAOHACHILLEHUA Sr > 0,85 1 KoapdULMEHTOM CTeNeHn KoHCoNMaaLmMu

0
C, <4, cnepyer yuntbiBaTb HecTabuIM3MPOBAHHOE COCTOAIHWE FPYHTA OCHOBAaHUA OLHMM U3 ABYX
npuBeAeHHbIX HUXe cnocoboB:

a) NPUHMManA XapaKTepPUCTUKM NpoyHocTH 2@, n C,, cooTBeTcTByIOLWME CTENEHN KOHCONMAALMM

rPYHTa OCHOBaHMA K Pac4eTHOMY MOMEHTY (T.€. MOJIHbIM HanpPsXeHUaM) UamM S, , U He y4nTbiBas npu

u,l

3TOM B pacyeTax Haan4vune M36bITOYHOTO NnopoBOro AassieHUA, OﬁVCﬂOBﬂEHHOI’O KOHCOﬂMp,aLI,MeVI FPYHTa;

5) Y4nTbiBaA NO NOBEPXHOCTU CABUTa /J,eﬁcmme M36bITOYHOTO nopoBOro AassieHNA, BO3HUKatoLero

npn KOHCONNOaAUNN TPYHTa (onpep,enﬂelv\oe 3KCNnepumeHTaZbHbIM UIN PaCYETHbIM I'IyTeM), N NPUHNUManA
! !’

XapPaKTEPUCTUKN NPOYHOCTU tg §0| n C| , CcooTBeTcTByrOlWMe MNONHOCTbKO KOHCOAMAOAUPOBAHHOMY

COCTOAHMIO TPYHTA (T.e. 3G DEKTUBHbBIM HaNpPAXKEHUAM).



7.16. Mpun pacyetax YCTOVILIVIBOCTVI coopymeHMﬁ Ha BOAOHACbIWEHHbIX HECKa/IbHbIX OCHOBaHWMAX,
BOCNPUHNMAOWNX KPOME CTaTUHECKUX TaKXKe AUHaMUYeCKUe Harpy3ku, cneayet yudyntbiBaTb BANAHUE
nocneagHnxX Ha Hecywytro CcnocobHOCTb FPYHTOB, o6ycnaBnMBa|om,ee CHUXXeHune (I'IpOTVIB onpeaneneHHoro s
CTaTU4YECKUNX YCI'IOBMHX) conpotmnBneHna HegpeHMpPoBaHHOMY CABUTY CBA3HbIX TPYHTOB 1 BO3HUKHOBEHUE
N36bITOYHOTO nopoBOro gasneHnA B HECBA3HbIX FPyHTax. N36bITOYHOE noposoe AdaBneHne npn aTom
onpegenaknT nmbo PaC4HeTHbIM NYTEM, nnbo no pe3ynbTtaTam 3KCNEPUMEHTA/IbHBIX MCCJ'Ie,D,OBaHMI;I.

Pacuet YCTOﬁHMBOCTM COODY)KEHMI;'I Ha CKaJ/IbHbIX OCHOBaHMAX

7.17. PacyeTbl yCTOMYMBOCTN COOPYKEHMIM HA CKANbHbIX OCHOBAHMAX, CKAa/SIbHbIX OTKOCOB U CK/IOHOB
cnepyet BbINOHATL MO CXEMaM CABWUIa Mo NAOCKMM UKW IOMAHbIM PacyeTHbIM NOBepPXHOCTAM. Mpn 3Tom
onpeAensowmMmm ABAAIOTCA Pe3y/bTaTbl pacyeTa No TOW CXeme, KOTOpas MOKa3biBAaeT HAaMMEHbLUYHO
HaZeXXHOCTb COOpPY¥KeHUA (0TKOCa, CK/IoHA).

Ons 6eTOHHbIX U Kene3obeTOHHbIX NOAMOPHbLIX COOPYXKEHUIM Ha CKa/JlbHbIX OCHOBAHUAX creayeT
TaK)Ke paccMmaTpuBaTb CXemy npeaesibHoro NoBopoTa (ONPoKUAbIBAHUSA).

Mpn NAOCKOM pacyeTHON MNOBEPXHOCTU CABMFA C/AeAyeT Y4YMTbIBAaTb [BE BO3MOMKHbIE CXEMbl
HapyLIEHNA YCTOMUYMBOCTU:

NoCTynaTe bHbI CABWT;

CABWT C NOBOPOTOM B MJIaHe.

Mpu nomaHOWM pacyeTHOM MOBEPXHOCTU CABWUIA CNenyeT y4MTbiBaTb TPU BO3MOXKHbIE pacHeTHble
CXembl:

COBUT BAOIb pebep TOMaHOM NOBEPXHOCTM (NPOAObHbIN);

COBUI Nonepek pebep 0OMaHOM NOBEPXHOCTM (MonepeyHblit);

CABWUT Mo, yrnom K pebpam ToOMaHON NOBEPXHOCTM caBura (Kocou).

Mpwu BbIGOPE PACUETHOM CXEMbI CeAyeT UCXOAUTb U3 CTaTUYECKM U KUHEMATUYECKM BO3MOXKHbIX
CXeM MOTEPU YCTOMYMBOCTU COOPYXKEHUA W HaPYLUEHUA MNPOYHOCTM OCHOBAHWMA W Y4UTbIBATb, YTO
ONACHbIMM MOTYT ABAATLCA KaK NOBEPXHOCTU, MPUBA3AHHbIE K Pa3/IMYHbIM KOHTypam ocnabneHus (K
KOHTaKTy COOPYEHWUS C OCHOBAHMEM, K CUCTEMAM TPELMH UAU eAUHUYHBIM TPELMHAM, Pas/ioMam,
30HaM ApobsieHUs B CKa/JlbHOM MaccuBe), TaK M MOBEPXHOCTU, NPOXOAALLME BHYTPU TPELLMHOBATOrO
CKa/IbHOrO MaccuBa B HaMpaB/eHUAX, He COBMNaAatoLWMX C TPELLMHAMM.

B 3aBMCMMOCTM OT KOHKPETHbIX YCNOBWUN creayeT pPaccMaTpuMBaTb BO3MOMKHOCTb MOTEPMU
YCTONYMBOCTU COOPYKEHMA NN C YACTblO OCHOBaHMA, nan 6es Hero.

7.18. Mpwn pacyeTe YCTOMYMBOCTM MOTEHUMANBHO OMACHLIMM MOFYT ObITb MOBEPXHOCTU CABMUIA,
npoxogAwme:

no 06/1acTM KOHTAKTa COOPYKEHMA C OCHOBAHUEM;

BHYTPM OCHOBaHMUA;

YaCTUYHO No 061aCTM KOHTAKTA M YaCTUYHO BHYTPWU OCHOBAHMS.

Mpw 3TOM CreayeT yunTbiBaTb, YTO NepBas M3 YKA3aHHbIX BUA0B MOBEPXHOCTEN cABura Hanbonee
BEPOATHA A5 COOPYKEHUN HA OCHOBAHMAX MPEUMYLLECTBEHHO C FOPM3OHTANIbHOW (MAM 6aM3KOM K
rOpM30oHTa/IbHOM) MOBEPXHOCTbIO KaK B MpefesnaxX KOHTAaKTa C COOpYXeHWem, Tak U BHe ero (gnaa
rPaBUTALMOHHbIX U KOHTPGOPCHbIX NAOTMH, NOAMNOPHbIX CTEH M Ap.). BTopasa u TpeTba pasHOBUAHOCTU
NOBEPXHOCTEN caBura Hambosiee BEPOATHbI A/A COOPYXKEHWUN, BO3BOAMMBIX B Y3KUX YLLENbAX WM
MUMeEIOLLMX 3arnybeHHy0 B OCHOBaHME NOAOLWBY, B TOM YMC/AE AR FPAaBUTALMOHHBIX M apPOYHbIX MNAOTUH,
ONA NOANOPHbIX CTEH, HA KPYTbIX CKAOHAX U T.4., @ TAKMKE NPU CTyNeHYaToM NoAoLWBe COOPYKEHMA.

7.19. Bblbop cxembl HapyLLUEHUA YCTOMUYMBOCTM COOPYIKEHUA UM OTKOCA (CKNOHA) 1 onpeaeneHme
pacyeTHbIX MOBEPXHOCTEN cagura caenyeT NPOU3BOAUTbL, MCMOAb3YA AaHHbIE aHaAN3a WHXKEHEepPHOo-
reoNI0MMUYECKNX CTPYKTYPHBIX MOAENEN, OTPAXKAOLWMX OCHOBHbIE 3/1EMEHTbI TPELLMHOBATOCTU CKaZIbHOTO
MaccuBa (OPMEHTUPOBKY, MPOTAMKEHHOCTb, MOLLHOCTb, LIEPOXOBATOCTb TPELWMH, UX YacToTy U T.4.) U
Ha/mMumne ocnabieHHbIX Npocioes M obnacTen.

Mpn oueHKe YCTOMYMBOCTU CKaNbHbIX OTKOCOB HEOOXOAMMO MMETb B BUAY, YTO XapaKTep WuX
0bpylWweHNs B 3HAYUTENbHOW CTEMNEHM ONpPesensAeTca Feo/NorMYeckKMM CTpoeHMem (CTPYKTypoi) u
reomexaHM4eCcKMMKM XapaKTEPUCTUKAMM CKaNbHOFO MAacCMBa, HAa OCHOBAHMW aHaA/M3a KOTOPbIX W
npou3BoANTCA BbIOOP pacyeTHOM CXeMbl M METOAa pacyeTa.

[ns CKanbHbIX OTKOCOB NMOTEHLMAIbHO OMNACHbIMM ABAAIOTCA NOBEPXHOCTM 0CNabneHma cKaNbHOro



MaccuBa (TpeLwuHbl, cnabble NPOCIOU, TEKTOHUYECKME 30HbI U T.1.).

7.20. Mpu oLeHKe YCTOMYMBOCTM OMNOPHbIX 6eperosbix MacCMBOB MMAPOTEXHUYECKUX COOPYIKEHUI
(Hanpumep, apoyHbIX NAOTUH) AMBO NOBBLIX APYrMX CKaJbHbIX MAcCMBOB NPW JIOMaHON MNOBEPXHOCTU
COBUWra, rae CMelleHMe MaccuMBa MOXKeT ObiTb PAacCMOTPEHO COCTOALWMM M3 NepemelleHuin B ABYX
B3aMMHO NEPECeKaloLWMXCA HaNpaBieHnaX, HeobXoAMMO paccMaTpuBaTb CABUT NOA Yr/IomM K pebpam
JIOMaHOV NOBEPXHOCTHU (NPOAOAbHO-NONEPEYHbIV CABMT).

MeToZ, OUEHKM YCTOMYMBOCTM 6eperoBbiX YMOPHbLIX MacCMBOB JOJ/KEH OCHOBbLIBAaTbCA HA
CNeayroLWmMX UCXOAHBIX NOOKEHUAX:

pacyeTHble ONOPHbIE CKasibHble BIOKM PacCMaTPUBAIOTCA Kak HEM3MEHAeMOe TBEPLOE Teo;

B PacCMOTPEHWE BBOSATCA CUJIbl HE3 yYeTa UX MOMEHTOB;

pa3fio¥KeHWe T[/1IaBHOFO BEKTOpPA MPW/IOMXKEHHbIX K 6/IOKY aKTUBHbBIX CW/1 Ha COCTaBaAloLMe
NPOW3BOANTCA Ha HanpaB/eHNA HopMael K NNIOCKOCTAM CABMIa U HanpaB/ieHUe IMHUU UX NepecedyeHmns;

YC/I0BMEM, OMNPEefEeNfAloWNM KUHEMATUKY CMELLEeHUA MacCcMBa, COCTOALLErO M3 BUPTYasbHbIX
nepemelLeHnin B ABYX B3aMMHO NEPECEKaloLWMXCA HanpaBAeHUAX, ABAAETCA HanpaB/ieHWe r1aBHOro
BEKTOPA MPUNONKEHHbIX CUA nog yraom K pebpam NOMaHOM MNoBepxHOCTM casura (NpPoAosbHO-
nonepeyHblii cABUr);

ycr0BMeM ANA nepexoaa OT CABMra Mo rpaHam ABYrpaHHOro yraa BA0b AMHUW UX NMepecevyeHunn K
CcABMTY MO OAHOW M3 MAOCKOCTEN ABAAEGTCA PABEHCTBO HY/AI0 WAM OTpuUaTeNbHOE 3HadyeHue
COCTaBAAIOLLEN IAaBHOMO BEKTOPA NPWUIOMKEHHbIX CU/, HOPMaIbHOM K APYroi U3 NAOCKOCTEN CABUra;

HageKHOCTb 6eperoBoro ynopa onpeaenserca pesybTaToM pacyeTa HaMMeHee YCTOMYMBOro U3
BblAeNeHHbIX 610K0B.

7.21. OueHKY YCTOMYMBOCTM COOPYKEHMNI HA CKAZIbHbIX OCHOBAHUAX, CKa/IbHbIX OTKOCOB U CK/IOHOB
[OMNYyCKaeTcA TaKXe Mpou3BOAWTbL Ha OCHOBE aHa/iM3a pes3ynbTaToOB PACYEeTOB  HaMpPAMKeHHO-
AedopPMNPOBAHHONO COCTOSHUA CUCTEMbI "'COOpYXKEHME - OCHOBaHue".

7.22. Mpu pacyeTe yCTOMUMBOCTU COOPYKEHMUI U CKaNbHBIX CKJIOHOB MO CXEME CABWra BLONb pebep
JIOMaHOM NoBepPXHOCTU (MPOJONbHBIN cABUT) Hanbonee YacTo BCTPEYAeTCs C/yyaidl CABUra PacyeTHoro
6/710Ka No ABYM NNOCKOCTAM, 06pasytoWwmnm ABYrpaHHbIi Yro, B HanpasiaeHn BAOIb ero pebpa. [laHHas
pacyeTHas cxema NPUMEHNMA 415 CKaIbHOTO MaccKBa UM COOPYKEHWA, PACCMATPMBAEMOTO KaK eanHoe
TBEpAOe Teno. Cuibl, BO3AENCTBYIOLLME Ha PAcYeTHbI 610K NpM3Mbl 06pyLIEHMSA B KAKOW-TMBO TOUKe
WM 30HE, MPUHUMMAIOTCA KaKk [eicTBylolimMe Ha Becb 610K B Lesom. MNpn oueHKe No JaHHOW cxeme
YCTOMUYMBOCTM OMOPHbIX BEPEroBbiIX MAacCMBOB FMAPOTEXHUYECKUX COOPYKEHUI (Hanpumep, apoyHble
NIOTUHbI) BO3MOXKHOE CMeLLeHMe pacyeTHoro 6/10Ka Monepek NpuM3aMaTUYecKol MOBEPXHOCTU CABUra
(nonepek pebep) He yuntbiBaeTcs.

BeanunHsl, Bxogaume B ycaosue (5), Heobxoanmo onpeaenatb no Gopmynam:

F=T,(17)
n

(P| tZ P i +CI,II,iA1)+ Eq +Ry, (18)

i=1

R

roe F, R - To e, uto n B popmyne (5);
T - aKTUBHaA casuralowana cuna (Npoekuus pPaBHOAENCTBYHOLLEA pPacYeTHOM Harpysku Ha
HanpaB/ieHWe caBura);

P - pasHogeiicTeylowan HOpManbHbIX HanpsKeHWid (Cun), BO3HMKAIOWMX Ha i-M ydacTke

NOBEPXHOCTM CABMIA OT PAaCYeTHbIX HArpy3oK;

Rg - CMN1a CconpoTuB/IeHNA, OPUEHTUPOBAHHAA NPOTUB HaNpaB/ieHUA CABWUra, BO3HUKaKOLWaA OT

aHKEePHbIX YCUAUA U T.4.;
N - YAC/IO YHACTKOB NOBEPXHOCTM CABMIa, HA3HAYaeMoe C Y4ETOM HEOAHOPOAHOCTM OCHOBaHMA NO
NPOYHOCTHbIM U AePOpPMaLMOHHBIM CBOMCTBAM;

t2®, i v Ci ;i - pacyeTHble 3Ha4eHMA XapaKTEPUCTUK CKa/bHbIX FPYHTOB ANA i-r0 yyacTka

pacquHoﬁ NnoBEPXHOCTU CaBwUra, onpeaenAaembie B COOTBETCTBUU C Tp86OBaHMHMM pasgena 5;



A - naowaasb i-ro y4acCTKa pacquHon NOBEPXHOCTU CABUIa,;
E, - acyeTHan cuna conpoTMBAEHMA YNOPHOro maccnsa (06paTHOM 3aCbINKK , onpegenaeman no
d
7.23.

7.23. PacyeTHOe 3HayeHWe CUbl COMPOTUB/IEHMA YMOPHOro MaccMBa WAM ODOpPaTHbIX 3aCbINOK
cnepyet onpegenate no ¢opmyne

Eq =7.E,q,(19

rae Ep d -~ PacHeTHoe 3Ha4YeHune CUbl MaCCMBHOIO CONPOTUBNIEHUA.

[Ons ynopHOro maccmea, cofeprkalllero NoBepXHOCTU 0cnabneHus, No KOTOPbIM AaHHbIA MaccuB
MOXeT ObITb CABUHYT, 3HaYeHue Ep,d cnepyet onpegenatb 6e3 yyeta xapaktepuctuk t€@ u c no

YNOpHOW rpaHun no popmyse

Ciu ACOS(pLu

E,o =Q, tg<a+¢,’” )+ , (20)

COS((Z"‘(”LH)

rae Q, - Bec npusmbl BbINOpa;

A - nnowaab NOBEPXHOCTM CABMIA NPU3MbI BbINOPa;
QO - yroN HaKNOHa NOBEPXHOCTM cABMUra (MN0CKOCTU 0cnabaeHns) NpmMsmbl BbiNMopa K rOPU3OHTY;

t2®, 1, €, - pacHeTHble 3HaYeHNA XapaKTePUCTMK rPYHTOB MO NOBEPXHOCTM cABura (Bbinopa);

! o o o
Ve - KoadduumeHT ycnosmin paboTbl, NPUHUMAEMbIVA B 3aBUCUMOCTM OT COOTHOLLEHUA MOAy el

Aedbopmaumm rpyHTa ynopHoOro maccmsa (obpaTHoM 3acbIinku) ES M OCHOBaHWUA Ef :

E
npu E_SZO,S 7.=0,7;

’
f

E E
30,1 g =—1,
Ly Ve T E

p.d

s N o
npu 0,8> E >0,1 }/é onpeaenseTca NMHENHON HTepnonsauue;
f

E, - aasnenue nokos, onpepensemoe no popmyne

h* v
E =2
14

rae ¥ - yAenbHblli BEC FPYHTa YNOPHOro MaccuBa (06paTHOM 3acbinku);

V - KoadduumeHT nonepeyHol gedopmaumm rpyHTa yNnopHOro MaccmBa;

h - BbICOTa ynopa Ha KOHTaKTe C COOPYKEHUEM UN OTKOCOM.

MpumeyaHma. 1. ConpoTuB/AEHME YMNOPHOro MAacCMBa C/AeAyeT Y4YMTbiBaTb TOJIbKO B Cay4yae
obecneyeHus NJOTHOTO KOHTAKTa COOPYKEHUA UIN OTKOCA C YNOPHbIM MacCMBOM.

2. Cuny Ep,d cnenyet NPUHUMaTb FOPM3OHTA/IbHON HE3aBMCMMO OT HaK/IOHa YMOPHOM rpaHu
MaccuBa.

7.24. Mpu pacyeTe YCTOMYMBOCTM COOPYKEHMUI U CKaNbHbIX OTKOCOB (CK/JIOHOB) MO CXEME CABMTa C
NMOBOPOTOM B MAaHe cleayeT yuyuTbiBaTb BOSMOXKHOE YMEHbLUEHWE CONpOTMBAEHUa casury R npotus
3HAYEHMUI CUA, yCTaHABIMBAEMbIX B MPeANON0KEHNN NOCTYNaTeIbHOrO ABUKeHUs (cMm. Mpunoxexue ).



7.25. PacyeTbl YCTOMYMBOCTU COOPYKEHWUI U CKANbHbIX OTKOCOB (CK/IOHOB) NO CXxeme MonepeyHoro
caBura  cneayer nNpouM3BOAMTb, KaK  MPaBWAo, pacuyneHss npusmy obpyweHua (casura) Ha
B3aMMOAENCTBYIOLIMNE S1EMEHTI.

PacuneHeHne npuambl 06pyweHUs (caBura) Ha 371eMeHTbl NPOM3BOAAT B COOTBETCTBUMM C
XapaKTepom MOBEPXHOCTU CABWra, CTPYKTYPOM CKa/lbHOrO MaccuMBa NPWM3Mbl M pacnpegeneHnem
OeNCTBYIOWMX Ha Hee cui. B npegenax KaxK4oro sfeMeHTa no MOBEPXHOCTU CABUIA XapaKTepPUCTUKM
NPOYHOCTU CKANbHOTO FPYHTa NPUHUMALOT NOCTOSHHbIMM.

Bblbop HanpaBieHWI pacuyneHeHus NpM3Mbl OBPYLIEHUA HA 3/eMeHTbl M pacyeTHOro MeToza
cnepyeT NPOU3BOAMTL C YYETOM FeosIorMYecKoro CTPOEHWUs maccvBa. [py HaMuumM nepecekaroLmx
npusmy obpylweHuns (casura) noBepxHocTel ocnabneHws, MO KOTOPbIM BO3MOMKHO [OCTUXKEHMUE
npeaenbHoro paBHOBECUA MPU3MbI, MNOCKOCTU pasfena MeXAy 3/1eMeHTamu ciedyeT pacnosaratb no
3TUM NOBEPXHOCTAM oc/labieHus.

PacyeT yCTOMYMBOCTM COOPYKEHMUIM U CKA/IbHBIX OTKOCOB (CK/JIOHOB) MO CXEME NOMepPevyHOoro CABura
B YCNOBMAX MJIOCKON 3ajaun cnedyeT, Kak MpasBuio, NPoM3BOAWTb B 3aBUCMMOCTM OT BblBpaHHOro
HampaB/ieHNn pacyneHeHna npusmbl 06pylweHnsa (cagura) Ha B3aMMOAENCTBYIOLLIME 3/EMEHTbI MO
Nobomy pacHeTHOMY MeToAy, YA0B/ETBOPAIOLLEMY YC/I0BUAM PaBHOBECUA B Npeae/ibHOM COCTOAHUM KaK
AN KaXKA0ro pacyeTHOro a/fieMeHTa (rpynnbl 3/1eMeHTOB) NPU3MbI, Tak U A1A BCelt NpU3Mbl 06pyLIeHNA
(caBura) B uenom. [lonyckaeTtca Mcnoib3oBaTh A1 PAacYeTOB YCTOMUMBOCTU METOAbI, HE OTBEeYaloWwue B
NOAHOW Mepe BbllenpuBeAeHHbIM YCN0BUAM, OA4HAKO AaHHble MeToAbl A0/XHbI 6biTb anpobupoBaHbl
NPaKTUKON M MCNOb30BaTbCA B TeX Mpeaenax, Kor4a pesynbTaTbl PacyeToB MO HWMM COraacytoTca C
pesy/nbTaTammn pacyeToB YCTOMYMBOCTM NO METOAaAM, YA0BAETBOPAIOWMM BCEM YCNOBUAM PaBHOBECUSA B
npeaenbHOM COCTOAHUMN.

7.26. [0NA OLEHKM YCTOMYMBOCTM COOPYMKEHWUIM Ha CKaNbHbIX OCHOBAHMAX M CKa/ibHbIX OTKOCOB,
OTHOCMMBIX K | KNaccy, NPu CNOMKHbIX MHKEHEPHO-TE0I0TMYECKMX YCI0BUAX B AOMNOJHEHUE K pacyeTy, Kak
npasuno, cneayeTt NPoBOAUTb UCCNE0BaHUA HA MOLENSAX.

MpY 3KCNEepMMEHTaNbHbIX UCCAEL0BAHMUAX HAa MOAENAX OCHOBAHWIM COOPYXKEHUI UAU CKaNbHbIX
CK/JIOHOB ZLO/1KHbl B COOTBETCTBMM C MEXaHMYECKMMM YCOBUAMM NOL06MA (nopos HaTypbl U maTepuana
MOZe/M) BOCNPOU3BOAUTLCA TaKKe Hambosiee BarKHble 0COBEHHOCTM HATYPHOro MaccuBa: CTPYKTypa
CKa/IbHOTO MACCMBA, €er0 HEO4HOPOLHOCTb M @aHU30TPONUA AedOPMALMOHHBIX U MPOYHOCTHBIX CBOWCTB. B
nepByt0 oyepelb MPU 3TOM JAO/IKHbl HAaXOOUTb OTPAXKEHME MOTEHUMANbHO OMacHble HapylleHus
(TpewwmHBbI, pa3nomsl 1 T.4.) HaTYpPHOro MaccuBea.

7.27. BepoATHOCTHYIO OLEeHKY HAAEeHOCTU CUCTEeMbl "COOpY)KeHWe - CKa/libHoe OCHoBaHMue", a
TaK¥e CKa/ibHbIX OTKOCOB U CK/IOHOB A0MYCKAETCA BbIMNOJHATL B COOTBETCTBMM C MNOMOKEHUAMM 4.7,

MNpumeHeHne Ha obsA3aTenbHOM OcHOBe pasgena 8 obecneunBaeT cobnogeHwe TpeboBaHWUM
depepanbHoro 3akoHa ot 30.12.2009 N 384-d3 "TexHUYECKMA pernameHT o 6e30MacHOCTM 34aHUIA U
coopyeHuin" (MoctaHoBneHue MNpasuTtenbctea PP o1 26.12.2014 N 1521).

8. qJMI'IpraLI,VIOHHbIe pacyeTbl OCHOBaAHUA

8.1. TMpu nNPOEKTUPOBAHMUM OCHOBAHUA TUAPOTEXHUYECKOrO COOPYKEHUS HeobxogMmo
obecneumBaTb QUALTPALMOHHYIO MPOYHOCTb T[PYHTOB, YCTaHaBAMBAaTb AONYCTUMblE MO TEXHUKO-
3KOHOMMYECKMM MOoKasaTenaM GUAbTPALMOHHbIE pacxoabl U NPOoTUBOAaBAeHME GUAbTPYIOLLENCA BOAbI
Ha NOAOLWWBY COOPYKEHMUS.

B 3aBMCMMOCTM OT KOHCTPYKTMBHOIO OBYCTPOWCTBA MOA3EMHOIO KOHTYpa COOpPYXeHua u
rMOPOreoNorMyecknX XapakTepUCcTUK OCHOBaHUI HaANEKUT ONpeaensThb:

pacnpegeneHue Harnopa GUAbTPALMOHHOIO NOTOKa BAOJIb NOA3EMHOIO0 KOHTYpa COOPYKEHUA B
Ka*KA0M M3 BbIBpaHHbIX ceYeHUI (CTBOPOB) pacyeTHoOM 061aCcTh OCHOBaHUS;

pacxofbl U rpaguMeHTbl Hanopa GUAbTPaALMOHHOIO NOTOKa BHYTPM pacyeTHOl 061acTM OCHOBaHuUS,
0COBEHHO B MecTax COMpPSKEHU pacyeTHbIX FPYHTOBbIX 3/1eMeHToB (PI3) c pe3ko oTauyalowumucs
dUNBTPALMOHHBIMU CBOWCTBAMW, M Ha ydyacCTKax pasrpysku NoToka (Npu BbicauMBaHMM Ha OTKOCHI, B
ApeHaXHble YCTPONCTBa U T.N.);

CMN0BOE BO3AelcTBME GUNLTPALIMOHHOIO NOTOKa Ha MacCUB rPyHTa OCHOBaHUSA;



o6y M MECTHYH GUALTPALMOHHYIO MPOYHOCTb FPYHTOB B OCHOBaHWW, MNpPUYEM OOLLYHO
dGUNbTPALMOHHYIO MPOYHOCTL C/ieayeT OLLEHNBATL NLWb 1A HECKAIbHbIX TPYHTOB OCHOBaHMA, @ MECTHYHO
- ANA BCEX KNACCOB MPYHTOB;

KOHCTPYKLMIO WM XapaKTEPUCTUKM APEHaXKHOro U NpoTUBOUNLTPALMOHHOIO 06YyCcTpoiicTBa
OCHOBaHMA COOPYXKEHMUSA, @ TAKKE CXeMbl PA3MELLEHMA B HEM W3MEPUTENbHOW W pernctpupytoLlei
annapaTtypbl, C NOMOLLbIO KOTOPOW cC/eayeT KOHTPOAMPOBaTb MapameTpbl GpUAbTPALMOHHbIX NOTOKOB
(noneit) n cydpdo3MOHHYIO YCTOMUYMBOCTb IPYHTOB.

8.2. ®opmupoBaHMe GUALTPAUMOHHBIX NoJel B BblBpaHHbIX CTBOPAX OCHOBAHWA HaO/JEXWUT
onpeaensatb NyTem MOAENMPOBAaHUA GUALTPALMOHHOTO NOTOKA Ha (PU3MYECKMX, aHaNoroBbIX WM
YNCNEHHbIX MOAENAX, MO3BONAKWMX MNOAyYaTb KapPTUHY pacnpefeneHua Hanopa W rpagueHT -
CKOPOCTHbIE XapaKTEepPUCTUKM MNOTOKAa Kak B 061acTM NaMuHapHoi ouabTpaumu, Tak UM Mpu
HeobX0AMMOCTU - MPU KBaAPATUYHOM pPeXKMUME TedyeHUs GUNbTPYIOLLECA BOAbI.

Mo pesy/nbTaTam MOAENMPOBAHMA AO/KHA ObiTb YCTaHOBAEHA "aKTMBHasA 30HA" OCHOBaHWA, 33
npeaenamm KOTopoi BO3MOXHOE M3MEHEHUE XapaKTEPUCTMK Caratolmx ero rpyHToB CyLLEeCTBEHHO He
nosauseT Ha ycnosus dopmupoBaHMA GpUALTPALMOHHOIO MOAA B pacyeTHOM cTBope. B npocTbix,
NOAAAIOLWMXCA HEC/NOXKHOW CXemaTu3aumu, Cayyanax OOMYCKAeTca BbIMOAHEHVE GUAbTPALMOHHbBIX
pacyeToB aHAaNUTUYECKMMMN METOAAMM.

PacueTbl U mogenmposaHue GpuAbLTPALMOHHOIO NOTOKA A0/IXHbl OCYLLECTBAATLCA Ha 6a3e AaHHbIX,
MONYYEHHbIX MPU WHMKEHEPHbIX W3bICKAHWUAX W AOCTaTOMHO MOJIHO OTPAMKAKOWMX TE00rMYECKYIo
CTPYKTYPY FPYHTOBOrO MaccMBa OCHOBaHWA, C BblAeNeHMEM B HeM Hambonee xapaKTepHbIX MO CBOUM
GUNBbTPALMOHHBIM CBOMCTBAM Yy4yacTKOB, Monagatowmx B "aKTUBHyl 30HY" o6nactv dunbTpauuu,
YUnTbIBAA BO3MOXKHOE M3MEHEHWE 3TUX CBOMCTB BO BpEMEHM (BCeACTBME YBENNYEHUA UM YMEHbLUEHUA
HanpsaKeHWn 1 aedopmaumii B rpyHTOBOM TOALLE OCHOBAHWA, KPUOTEHHbIX U MUKPOBMONOrMYECKNX
npoueccos, u T.n.).

8.3. Mpw BbINOHEHUN PUNBTPALMOHHBIX PACYETOB AJ1A FTPYHTOBbIX MOTUH HEOBXOAMMO YUUTLIBATbL
AononHUTeIbHOe 06BOAHEHNE BEPXHUX ME/IKO3EPHUCTLIX C/I0EB FPYHTOBOM TO/ILM (Bbile NOBEPXHOCTH
aenpeccuu) Bcneacteme 0b6pasoBaHUA B HUX MACCUBHOM "KanuanApHOM Kalmbl", HenocpeacTBeHHO
CBA3aHHOMN C 30HOWM MO/IHOTO BOAOHACHIWEHUA U y4yacTByloleld B GOpMUPOBAHUU GUNLTPALMOHHOTO
noToKa. [1a 3Toro cieayeT UCMno/ib30BaTh AaHHbIe, MPUBEAEHHbIe B Tabauue 7.

Tabanua 7

Bun rpyHTa B 30HE KANMJIJIAPHOTIO BricoTa maccmMBHOIO 3aBUCAaHUA
BOIOyIEepPXaHUs "kanunapHoM kauMe!" H , M
K
[lecox CpenOHEe3EPHUCTHM 0,12 - 0,35
[lecOK MEJIKOBEPHUCTHM 0,35 - 1,0
Cymnecsob 1 -3
CyTJIMHOK 3 -6
6 1

I'nmmHa Jerkaga

8.4. OUNbTPALMOHHYIO NPOYHOCTb OCHOBAHMUA CleAyeT OLEeHWBaTb, COMOCTaBAAA MOyYeHHble B
pesynbTaTe MOAENNPOBAHUA XapPaKTEPUCTUKN GUNBTPALLMOHHBIX NoJei (rpaAMeHTbl Hanopa, CKOPOCTU
dUNbTPALMM) C UX KPUTUYECKMMM 3HAYEHUAMM.

Ec/iv B OCHOBaHWKN COOPY}KEHMA 3a/1eratoT HeCKasibHble TPYHTbI, HEOBX0AMMO TaK»Ke onpeaenartb

06Uyl GUALTPALMOHHYIO NPOYHOCTL MCX0AA M3 ycnosua dopmynbl (1). Mpu stom napametp F,

nonaraeTca paBHbIM OCpeAHEHHOMY rpagueHTy Hanopa | . BAOAb Nnog3zeMHOro KOHTYpa coopysKeHus,
onpeaenaeMomy 418 COopyKeHui | 1 Il Knaccos No MmeToay YAAMHEHHOM KOHTYPHOW IMHUK. 32 NapameTp

RO NMPUHUMaeTCA paC‘-IeTHbIl‘/JI KpVITVI‘-IECKMl‘/JI rpaguneHT Hanopa I YUCNEHHbIE 3HAYEHUA KOTOPOro

cr,m
npuseaeHbl B pasgene 5.

KoadduumeHTtbl HagexHoCT ), U ). CnefyeT NpMHMMaTb No pasgeny 4 no nepsoi rpynne



npesenbHbix COCTOAHNNA. KoadpdULMeHT . B 3TOM Cayyae paBeH eauHULIE.

3HayeHus |est’m Ana ocHosaHuii | 1 Il Knaccos cneayeT onpeaenatb No metody YANAMHEHHOW

KOHTypHOVI MHMKU. B oOTAenbHbIX CAy4aax 3HaveHuA Iestm AONyCKaeTca onpeaenAatb gpyrmumum

NPUBAUMKEHHBIMU METOLAMM.

8.5. MecTHy0 OUNbTPALMOHHYIO MPOYHOCTb HECKaNbHOro OCHOBAHWA, KOTOpas, B OT/IM4YME OT
obleli, 06ycnoBAEHA MUCKAIOYUTENBHO  KOHKPETHBIMW  MPOABAEHUAMWU  (BMOAMM)  HaApyLIEHUA
Cy$ddO3MOHHON YCTOMUMBOCTM TPYHTOB, HEOBXOAMMO ONpeaenATb TOMbKO B cCAedylowmux obnactax
OCHOBAHMA:

B MecTe BbIxoAa (pa3rpyskun) GUAbTPALMOHHOIO NOTOKA M3 TOALLM OCHOBAHMA B HWKHUI Bbed,
APeHaXKHoe yCTPOWCTBO 1 T.N.;

B NPOCNONKAxX cyPpPO3MOHHO-HEYCTOMUMNBBIX TPYHTOB;

B MecTax ¢ 6osbWMM nageHnem Hanopa GUAbTPALMOHHOIO MOTOKa, Hanpumep npu obTekaHuu
nog3emMHbIX nNperpag,;

Ha Yy4YyacCTKax KOHTaKTa FPYHTOB C CYLLECTBEHHO pasHbiIMW GUALTPALMOHHLIMU CBOMCTBAMMU U
CTPYKTYPOW.

MecTHyto PUAbTPALLMOHHYIO NPOYHOCTb HECKA/IbHOFO OCHOBAHUA HaZA/EXUT OLLEeHMBATb, UCXOAA U3

obwero ycnosua no dopmyne (1), nonaraa F, n R, pasHbimu cootsercteenro mectHomy rpagmenty

Hanopa |, B paccmaTpusaemoii 061acTi 0cHOBaHMA M MECTHOMY KpUTUYECKOMY rpaamneHTy Hanopa |,

, onpeaenaemblM COrnacHO pekomeHJaunam pasgena 5.
MecTHyt0 d)M!'IpraLI,MOHHyPO NMPOYHOCTb CKa/IbHOIoO OCHOBAHUA HAANEXUT OUEHNBATb aHA/IOTNMYHbBIM

obpasom ucxoas w3 ycnosua (1), B KOTOPOM mnapameTpbl Fo " Ro NPUHMMAIOTCA PaBHbIMM
COOTBETCTBEHHO CPefHen CKOPOCTU [ABWXKEHWS BOAbI B TPELWMHAX Maccusa OCHOBAHWMA Ve U
KPWUTUYECKON CKOPOCTU ABUKEHUA BOABI B TPELLMHAX Vo, ;, ONpefeniembimMm No yKasaHuam pasgena S.

Koadduumentsl },,, 7. U Y NPU OLEHKaX MECTHOW NPOYHOCTN NPUHUMAIOTCA TAKUMMU XKe, KaK Npu

pacyeTax obuielit GUNbTPALMOHHON NPOYHOCTH.

8.6. Mpu BbIOBOPE CUCTEMBI APEHAXKHOIO M NPOTUBOPUIBTPALMOHHOIO OBYCTPOIMCTBA OCHOBAHMUA
NPOEKTUPYEMOTO COOPYKEHUA HEODBXOAMMO YYUTHIBATb MHMKEHEPHO-TE0N0TMYECKME YCNOBMA Y4acTKa
COOPY)KEHMUA, YCNOBUA €ro KCnayataumm u tpeboBaHMA NO OXpaHe OKpyXKaloWeh cpeabl B 4acTu
noatonsaeHus, 3abofaunMBaHUA NpUAEratoWen TeppuTopuMn, aKkTUBM3ALUU KAPCTOBO-CYPPO3NOHHBIX
NpoLLeccoB 1 T.N.

CucteMa ApeHaXKHbIX U NPOTUBOPUABTPALMOHHBIX MEPONPUATUIA A0MKHA MCNONb30BaTbCA ANA
npeAoTBPaLLEHMA HAPYLLEHWUA YCTOMYMBOCTU CKJIOHOB B HUXHUX Bapbepax coopyrkeHui, 6accelinos FASC
M 6acceHOB CYTOYHOIO pPeryMpoBaHus.

8.7. YcTpoWicTBO NpoTMBOPUABTPALIMOHHBIX 3aBec (nperpas) obasaTenbHO B Tex cay4yanx, Koraa
OCHOBaHME CJ/IOKEHO GUNLTPYHOLWMMKU CcNaboBOAOYCTOMUYMBLIMM U BbICTPOPACTBOPUMBIMM, @ TaKKe
cyPPO3MOHHO-HEYCTOMUMBLIMU  TPYHTAMKM  (TUMC, aHTMAPUT, KaMeHHasda CO/b, 3aCOJIEHHble W
3arMnCoBaHHbIE, @ TAKKe CUbHOPA3HO3EPHUCTbIE TPYHTbI U T.4.), @ TaK¥Ke B C/y4yasx HeobXoAMMOCTH
npeaoTBpPaLLeHMa HeXXenaTesbHbIX PUAbTPALMOHHBLIX noTepb. Mpn BOAOCTONKUX, HecyPdO3MOHHbIX
rPYHTaX YCTPOMCTBO 3aBEChI A0/IKHO OblITb 060CHOBAHO.

8.8. MpoTnBodUNLTPALMOHHbIE Nperpagbl (3aBecbl, MOHYPbI, 3KPAHbI) AOMMKHbI BbINOAHATLCA U3
MasIoNPOHMLLAEMbIX MATEPMANOB, KOIPPUUMEHT GUALTPALUMN KOTOPbIX KAaK MUHUMYM B 20 pa3 MeHbLue
KoapduumeHTa PuabTpaumm ocHoBaHuA. ToawMHaA NPOTUBODUNLTPALMOHHOM 3aBeCcbl  [0/KHA
obecneynBaTb HEMpeBbIWEHWE KPUTUYECKOTO FPaANEHTA, ONPeAENsOLWEro GUAbTPALMOHHYIO MPOYHOCTb
camoi 3aBecbl. Ha y4yacTKax cOMps)KeHWs 3aBecbl C MOAOLWBOM COOPYKEHWUS B LENAX YMEHbLUEeHWUS
rpagMeHToB Hanopa GUAbTPALMOHHOIO MNOTOKA B 3TOM MECTe U AOMOJHUTENbHOIO YN/AOTHEHUA FPYHTa
ANnA npeaoTepaleHuns ero cyddosmm B NpoekTe cneayeT npesycMmaTpmBaTb MECTHOE YCUAEHWE 3aBECHI.

8.9. Mpn 6nM3KOM 3aneraHumM cnabonpoHMLAEMbIX TPYHTOB NPOTMBODUALTPALMOHHYIO 3aBecy
cnefyeT, Kak NpaBuo, conparaTb C BOAOYNOPOM; NpU rNyboKom 3aneraHnMm BoAOYNopa paccMaTpmuBaeTcs
BMCAYasn 3aBeca.



MapameTpbl NPOTUBODUNLTPALMOHHON 3aBechl (r1yOuHY, ANUHY, TOAWMHY U MECTOMNOJIOXKEHNE B
OCHOBAHWWN COOPYKEHUI) crenyeT 0OOCHOBbLIBaTb PACYETOM MAW pe3y/bTaTaMM SKCMEPUMEHTANbHbIX
nccnenosaHuit. na coopyxeHui Il n IV Knaccos BMecTo pacyeToB 40MNYCKAETCA MCNO/Ib30BaATb aHA/OrMN.

8.10. Mpn NPOEKTUPOBAHWUM CKANIbHbIX OCHOBAHWI BbICOKUX BETOHHbIX MAOTUH CAeayeT YYUTbIBATD,
YTO NOA, HAaNOPHOW rPaHbIo B NPOLLECCE NOABbEMA YPOBHSA BepxHero bbeda (YBE) moKeT BO3HUKHYTb 30Ha
pasynioTHEHMA  3HAUUTENbHbIX Pa3sMepoB C  pPa3pbiBOM  NPOTMBOPUABTPALMOHHOM  3aBechl,
MHOTOKpPaTHbIM yBe/InyeHnem OQUABbTPALMOHHbBIX pPacxogoB, a TaKXKe C 3aMeTHbIM YBesauMdyeHuem
NpoTUBOAaBNAEHMA. B CBA3M C 3TUM B NPOEKTE [O0/KHblI ObiTb OLLEHEHbl pPasmepbl 3TUX 30H U
NpeaycMoTpeHbl TEeXHUMYECKME U TEXHONOrMYecKne pelleHusa, obecrneymBalroline BO3MOMKHOCTb
BOCCTAHOB/IEHMA Tpebyemoi BOAOHENPOHMLLAEMOCTH 3aBEChI - KaK B NpoL,ecce CTPOUTEIbCTBA M NogbemMa
YBB, TaK 1 B npouecce aKCNayaTaLnum COOPYKeHUA.

8.11. B mecTe conpaxKeHns NpoTMBOPUNLTPALLMOHHDBIX YCTPOMUCTB FPYHTOBbIX MJIOTUH CO CKa/lbHbIMMU
rPyHTaMW OCHOBaHMA WK HBeperamu B MPOEKTax creayeT npeaycMaTpuBaTb YKNAAKY WU YMNAOTHEHMe
rPYyHTA, YCTOMUYMBOIO K cydPo3mm 1 cnocobHOro KobMaTMpoBaTb TPELLMHbI B CKane.

8.12. B npoeKTax OCHOBaHWI BOAOMOAMOPHbLIX COOPYKEHUN B KayecTBe MEeponpusaTuA Mo
CHU)KEHUIO MPOTUBOAABAEHUA ClefyeT MpesycMaTpMBaTb Pa3HOro BMAA APEHaXKHble ycTpolictea. B
CKa/IbHbIX OCHOBAHMAX APEHAX cnegyeT pacnosaratb rnaBHbIM 06pa3om CO CTOPOHbI HAMOPHOM rpaHu
COOpYXKeHMUn, a NpU HeaoCcTaToOuHOM 3PpPEeKTUBHOCTU PaboTbl TAKOro APEHarka - U B CpeaHen 4acTu ero
nogoLWBbI.

MecTonofoKeHNE APEHAXKA W €ero pasmepbl crepyet onpeaensate ucxopa w3 TpebosaHui
HEOBXOAMMOro CHUMKEHUA GUABTPALMOHHOIO NPOTMBOAABAEHUS Ha MOAOWBY COOPYXKEHUA U
obecneyeHUs AONYCTUMbIX 3HAYEHUI BbIXOAHbIX MPAAMEHTOB HAMOpPa, HE MPUBOAALLMX K HAPYLIEHUIO
GUAbTPALMOHHOM NPOYHOCTU FPYHTOB OCHOBaHMA, @ B CCK3 - ¢ yy4eTom TEN/IOBOro pexnmma CUCTEMbI
"'coopyrKeHune - ocHoBaHue".

OTKa3 OT YCTPOWMCTBA ApeHa)ka OCHOBAHWA AOMYCKAETCA MPM HaAMYMM B OCHOBAHWM FPYHTOB,
NOABEPKEHHbIX XMMUYECKOM NN MeXaHUYecKol cyddosunu.

8.13. Mpn NPOEKTUPOBAHUN NPOTUBODUNBTPALUOHHON 3aBECHI B HECKA/IbHOM OCHOBAHWUW cneayeT
NPUHMMATb CAeAYIOLLINE KPUTUYECKUE TPaMEHTbl Hanopa:

B MHBEKLIMOHHOM 3aBece B rpaBMIAHbIX U FaIEYHUKOBBIX FPYHTaX - 7,5; B neckax KpynHbIX 1 cpegHel
KpynHOCTU - 6,0 1 B menkux neckax - 4,0;

B 3aBece (anadparme), coopyxaemol cnocobom "creHa B rpyHTe", B rpyHTax ¢ KoadpdpuumeHtamu
dunbTpaymmn 4o 200 m/cyT, B 3aBUCUMOCTN OT MaTepurana U AJAMTeNIbHOCTM ee 3KCnIyaTtaumm - no Tabamue
8, B KOTOPOI TaKXe NpuBEAEHbl XapaKTEPUCTUKM MATEPUANOB, WCMOMb3yemble MPU pacyeTax
MeXaHMYeCKOM NPOYHOCTM 3aBeChI.

Tabnunua 8
MaTepuall 3aBeCH PacueTHEE 3HAaUeHUS XapPaKTEepUCTUK
KPUTUYUE CKUN npene MOIYJIb KO2QOULIMEHT
TpanueHT IIPOYHOCTM Ha |nmebopmaumm E, | HonmepedHOM
Hamnopa I OOHOOCHOE MIla nebpopmMaumm
cr|cxartmue R , Mlla
¢}
3
BeTon 180 11,5 22 x 10 0,20 - 0,22
I'nuHoueMeHTOOEeTOH 150 1,0 - 2,0 300 - 500 0,35 - 0,37
T'JIMHOLIeMe H THEI 125 1,0 - 2,0 3 -5 0,37 - 0,40
pacTeop
KomoBasa rimHa 40 - 20 - 25 0,32 - 0,38
3aTIMHU3MPOBaHHBIN 25 - 15 - 20 0,30 - 0,35
TPYHT
[IpuMeuaHue . HOis BPEMEHHEIX 3aBecC KPpUTHUUECKMEe TpPaOMeHTH Haropa
IONIyCKaeTcsa yBeJIuuuMBaTh Ha 25%.




8.14. Mpu NPOEKTUPOBAHUM MNPOTUBOPUNLTPALMOHHON LEMEHTALMOHHON 3aBecbl B CKa/lbHOM

OCHOBaHWMWN cnegyetr nNpUHUMaTb KpMTVI‘-IECKVIﬁ rpagueHT Hanopa Icr B 3aBeCce B 3aBUCMMOCTU OT

yAeNbHOro BoAoMNOr/oWeHNa B Nnpegenax 3asecbl (. no tabaumue 9.

Tabnmua 9
YoesnbHOE BONONOIJIOUWIEHME CKaJIbHOTO KpuTuueckmuii TpagMeHT Hanopa
2 B 3amBece
TpyHTa B 3aBece q , J/ (MMH X M )
c
< 0,02 35
0,02 - 0,05 25
> 0,05 15

B cnyyae, Korga 3aBeca (ogHa MAM B COYETAaHUM C APYrUMKU NPOTUBOPUABTPALLUOHHBIMU
YCTPOWMCTBAMM) TaK¥Ke 3alMliaeT OT BbllEeNayMBaHUA coAeprKalimecs B OCHOBaHMM pPaCTBOpPMMbIE
TPYHTbI, AOMNYCTUMOE yAenbHOoe BogonornouieHne cnepyet obocHoBbiBaTb nMbo pacdetamum, aAnbo
9KCNepUMeHTa/IbHbIMU UCCNEe0BAHUAMM.

MpoHULaeMOCTb NPOTUBODUABTPALMOHHON 3aBECHI A0KHA OblTb MEHbLLE MPOHULLAEMOCTM FPYHTA
OCHOBaHMA He meHee Yyem B 10 pas.

8.15. [nAa npepoTBpalleHMA BbINOpa FPYyHTA Ha y4vacTKax, rae OWabTPaAUMOHHBLIA MNOTOK C
rpagMeHTamm Hanopa, 6AM3KMMM K eauHWUUE, BbIXOAMT Ha MOBEPXHOCTb OCHOBAHWUA, B MpPOEKTe
HeobxoaMMo npeaycMaTpuMBaTb MPOHMLAEMYIO MPUFPY3KY MAM Pasrpy3oudHblit gpeHaxk. Matepuan
NPUrPy3KKU JOMKEH NoAbMpaTbca Mo NPUHUMNY 06paTHOro ¢uabTpa ANA 3alWMTbl FPYHTa OCHOBAaHWUSA OT
KOHTAKTHOM cyddo3unu.

HeobxogmMmasa TOAWMHA NPUrPY3KM ONPeaenaeTca MUCXo4A W3 YC/IOBUA  HefonylleHUA
bWAbTPaALMOHHOIO BbINOpPa FPyHTA.

MNpumeHeHne Ha obsA3aTeNbHOM OcHOBe pasgena 9 obecneumBaeT cobnogeHue TpeboBaHWUM
depepanbHoro 3akoHa ot 30.12.2009 N 384-P3 "TexHUYECKMA pernameHT o0 6e30MacHOCTM 34aHUIA U

~“n

coopyxkeHun" (MoctaHosneHne MpaButenbcrtea PP ot 26.12.2014 N 1521).

9. PacyeT MecTHOM NPOYHOCTM CKaJiIbHbIX OCHOBaHWM

9.1. PacyeT MeCTHOW MPOYHOCTU CKasibHbIX OCHOBAHWUIN MMOPOTEXHUYECKUX COOPYIKEHUN cneayeT
NpouU3BOAMTb:

ONA YCTaHOB/IEHUS HEOOXOAMMOCTM Pa3paboTKM MeponpuATUIA, NPeLOTBPALLAIOLNX BO3MOXKHOE
HapyleHne NPOTMBOUIbTPALMOHHbBIX YCTPOMICTB;

ANa y4eTa npu  pas3paboTke MeponpuATM MO MNOBbIWEHWUIO MPOYHOCTU U YCTOMYMBOCTMU
COOpYKEeHUN;

ONA ydyeTa  OOCTUXKEHMA npegena  MEeCTHOM MNPOYHOCTM MNPWM  pacyeTax HanpArKeHHo-
£edopMUPOBAHHOIO COCTOAHMA CUCTEMBI "'COOPYKEHUE - OCHOBAHME".

PacyeT MeCTHOM NPOYHOCTM cneasyeT NPOU3BOAUTb 15 OCHOBAHWUIM coopyKeHui | 1 Il knaccos no
npeaesbHbIM COCTOAHUAM BTOPOWM FPynmnbl NPU OCHOBHOM COYETaHMM Harpys3ok. Mpu 3TOmM 3HaveHus

KO3pOUUMEHTOB Y, U }). MNPUHMMAIOT PaBHbIMK eauHuLe (7n=7/lc=1). Koadpduument 7,

npuMHMMmaeTcA pasHbim 0,95.
JedopmaLmoHHbIe XapaKTEPUCTUKM OCHOBAHMA ONpPeaenAoTCA B COOTBETCTBUM C YKa3aHnamM 5.3.
9.2. NMpoBepKy MECTHOW MPOYHOCTU CKaNbHbIX OCHOBaHWI caefyeT NPOU3BOAUTb MO PACYETHLIM



naowaaKkam:

a) COBMNaZatoLIMM C MNAOCKOCTAMM, NPUYPOUEHHBIMU K TPELMHAM B MACCUBE;

6) coBMagaloOWMM C MNOCKOCTbIO, NMPUYPOYEHHOM K KOHTaKTy "coopyKeHue - ocHOBaHWe" U K
KOHTaKTam CKa/IbHOM NOpoAbl C YKPENUTENbHBIMU KOHCTPYKUMAMM B OCHOBAHUM (LINOHKaMM, 3ybbamu,
peweTkamn 1 T.4.);

B) HE COBMAZAlOLLMM C NJOCKOCTAMM, NPUYPOYEHHBIMM K TPELLMHAM U K KOHTaKTY "CoopyKeHue -
OCHOBaHwue".

9.3. Kputepuamu obecneyeHnss MeCTHOM MPOYHOCTU MO N/IOLLAAKAM, YKa3aHHbIM BO BTOPOM U
TpeTbem ab3auax 9.2 6, B, ABNAIOTCA YC/IOBUA

o > Rt,m,” ;(22)

s 2 2
L oitge tC, (0'l sin” 3, — o, cos ﬂj)tggoj’“ +C
0, = = , >1, (23)
T (0, —03)sin 3, cos f;

rge 61 - OTHOWeEHMEe npegenbHbIX KacCaTe/ibHbIX HaﬂpH)KEHVIﬁ Ha pacquHoﬁ naowagke K

3KCnayaTauMOHHbIM;
O, Tj - COOTBETCTBEHHO HOPMA/NbHOE W KacaTe/bHOe HAaMPAKEHUA Ha PacyeTHOM MaoWasKe,
NPUYPOYEHHOM K NNOCKOCTU TPELLUHDI (KOHTaKTa), OT HOPMATUBHbIX HArPy30K B PaCHETHOM COYEeTaHUK;
O,, O3 - COOTBETCTBEHHO MaKCMMa/bHOE W MWHUMaNbHOE [N1aBHble HAMPAXEHUA OT Tex Xe
Harpysok;

,Bj - OCTPbIA Yrofl MeXAy PacyeTHON N/OWAAKOW, NMPUYPOUYEHHON K TpelunHe (KOHTaKTy), U

HanpaB/1eHNEM raBHOIo HanpAaXeHunAa O-l ;

tgqoj,”, Cj - pacyeTHble XapaKTEpPUCTUKM A/ PACYETHbIX MIOWAAOK, MPUYPOUEHHbIX K
TpewmHam (KOHTaKTy);

Rt,m,ll

pacTaXKeHne, onpeaensiemoe B COOTBETCTBMU ¢ TpeboBaHnammM 5.35.
9.4. Kputepuammn obecrnevyeHmMa MeCTHOM MPOYHOCTM NO NAOLWAAKaM, YKa3aHHbIM B Moc/iegHem
ab3aue 9.2 B, ABNAOTCA YCNOBUSA

- pacyeTHOe 3HayeHue npepgena NPo4YHOCTU MacCCMBa CKaJZIbHOrNo rpyHTa Ha OAHOOCHOE

o, >R (24)

tm, Il 7

2
0, :—\/(0-1 tg @+ Co o, tg P +Cm,||) >1,(25)
(01 _0-3)

rae tg (Dm 1" Cm )| - PacHeTHbleé XapaKTepUCTUKKN ONA PaCHeTHbIX NAoLWwaaokK, He NPUYPOYEHHbIX K

TPeLwMHaM U KOHTAKTY "coopyKeHue - ocHoBaHue".
9.5. Ycnosua (22) v (24) npu oueHKax BO3MOXKHOCTM PasynioTHEHUA MaccuBa cienyeT NpoBepATb
BO BCEX YKaszaHHbIX B 9.1 cayyasx, a ycnosusa (23) u (25) npu oueHKax BO3MOXKHOCTM MAACTUYECKUX

AedopMaLnit - B 3TUX e CNydasax, HO TONbKO Npu O < 0. Ycnosus (23) u (25) cnegyet npoBepsATb NLLb

ONA yyeTa HapyleHWi NPOYHOCTM OCHOBAHMA MPWU pacyeTax ero HanpAKeHHO-AeOopPMUPOBAHHOTO

COCTOAHMA U NpKU pa3paboTke MePONPUATUIA MO NOBbLILLEHMIO MPOYHOCTU U YCTOMYUBOCTU COOPYIKEHUS.
Mpy oueHKe HaZeKHOCTU MPOTUBOGUABTPALMOHHBIX YCTPOMCTB NPOBEPKA BbIMNOJHEHUA YC/0BUA

dopmynbi (22) (ecam 03 < 0) npu oueHke pasynnoTHEHNA OCHOBaHMA ANA NIOWAAO0K, COBNAAAIOWMNX C

N/TIOCKOCTbIO 3aBecC, He Npon3BoaAnNTCA.
Mpn HeBbINO/NIHEHUWN NPUBEAEHHbIX Bbile KpuTepues MECTHO NMPOYHOCTHN HeO6XOAMMO



onpeaennTb o4epTaHNA 30H PasynNOTHEHMA U NAACTUYECKMX AedopmaLmii.

30Ha pa3yn/JoTHEHUA He AO/KHA NepeceKaTh LeMEHTALUMOHHYIO 3aBecy M ApeHaK. B npoTuesHom
CNy4yae A0MKHbI BbITb BbINOAHEHb! GUABTPALMOHHbIE pacyeTbl B COOTBETCTBUM C YKa3aHUAMM pa3gena 8
B He/IMHEeMHOW NOCTaHOBKE C y4ETOM M3MEHEHHOTO GUILTPALMOHHOIO peXnma.

30Ha nnacTMyeckmx aedpopmaLmii He JOMKHA 0XBaTbiBaTb bonee 1/3 NogoWBbI COOPYKEHNA MU
NoTeHUMaabHO OMNaCcHOM PacYeTHOM NOBEPXHOCTU CABUTa.

9.6. Mpu onpeaenenny Hanpsixkennint 0, 7;, ), O3 B dopmynax (22) - (25) cnepyet npumeHaTb

BbIYMC/IUTENbHbIE U SKCMEPUMEHTA/IbHBIE METOAbI MEXAHWKWN CMIOLHON cpeabl U FeOMeXaHUKM.

JonyckaeTca paccmaTpuBaTb OCHOBaHME COBMECTHO C COOPYMKEHMEM KaK CUCTEMY JIMHENHO-
aedbopMmupyemblx TeN, HA KOHTAKTE MeXAY KOTOPbIMWU BbINOHAIOTCA YC/10BMSA PAaBHOBECUS U PaBEHCTBA
nepemeLLeHun.

Mpn obocHOBaHWKM [OMNycKaeTcA CXxemaTusauma CUCTEMbl ''COOpy)KeHMe - OocHoBaHue",
NO3BO/IAOLWAA PeLaTb NAOCKYHO 33434y TEOPUMN YNPYTroCTU NPUMEHUTENBHO K O4HOMY MAWU HECKOIbKMM
NAOCKMM ceyeHuaM. Mpu 3TOM MNOBEPXHOCTb OCHOBAHWUA MOXKET OblTb NPWHATA MNOCKOW, a Teno
OCHOBAHMA - KaK O4HOPOAHbIM, TaK U COCTOALMM M3 HEKOTOPOro YMCAa OAHOPOAHbIX obnacTteint nnbo
MMEILLMM HEMNPEPbIBHO M3MEHAOWMECA XapaKTEPUCTUKKU. Mpu HeobxoAMMOCTU crenyeT yuuTbiBaTb
€CTeCTBEHHbIN penbed MNOBEPXHOCTM OCHOBAHMA, MPOCTPAHCTBEHHbIN XapaKTep paboTbl cucTeMb
"coopyKeHune - ocHoBaHME", a TaKKe AeTaNM3UPOoBaTb pacnpeaesieHne MexaHUYEeCKUX XapaKTepPUCTUK
OCHOBaHMA.

PekomeHayeTcA B HaANEXKaLLMX CyYasx Npu onpeaeneHum HanpaKeHHOro CoCTOAHUA OCHOBaHUSA
YUYMTbIBATb BO3MOXHYH aHU30TPOMNUIO ero CBOWCTB.

Ecav npu onpegeneHnmn HanpaKeHnit B HEKOTOPbIX 061acTAX OCHOBAHMA O4HO UM HECKONbKO U3
YC/I0BUIA, onpeaeneHHbIX no popmynam (22) - (25), He BbINONHAETCA, TO cieayeT NPOU3BOAUTb YTOUHEHUE
pelweHus 3aga4n. Takoe yTOYHEHME C/IeAyeT BbIMOHATb C UCMOb30BAHUEM HEIMHENHOMN 3aBUCMMOCTU
MeXay HanpsaKeHuamM M gedpopmaumamm UAM NyTeM WU3MEHEHUs TeOMETPUM CedyeHus 3a c4yeT
WCK/IIOYEHUS U3 PACCMOTPEHMA YKa3aHHbIX obnacTte.

MpumeHeHe Ha obnA3aTenbHOW OcHoBe pasaena 10 obecneumsaeT cobatogeHune TpeboBaHMU
depepanbHoro 3akoHa ot 30.12.2009 N 384-d3 "TexHUYECKMA pernameHT o 6e30MacHOCTM 34aHUIA U
coopykeHui" (MoctaHoBneHue MNpasuTenbctea PP o1 26.12.2014 N 1521).

10. OnpegeneHune HanpsaKeHun

10.1. HanpAaXeHna B OCHOBAHUM COOPYKEHUA HEODBXOAMMO ONpeaensTb A1A UCMO/Ib30BaHUS UX B
pacyeTax MPOYHOCTM KOHCTPYKUMIA M COOPYHKEHWUI, YCTOMYMBOCTU COOPYMKEHWUIM, a TaKKe B pacyeTax
0CafoK, HecyLel cnocobHOCTM U MECTHON MPOYHOCTU OCHOBaHUM.

Mpn NPOEKTUPOBAHUM COOPYKEHUM Ha CKANbHbIX OCHOBAHWUAX OMpeaeneHne KOHTAKTHbIX
HanpAXeHU Heobxoanmo s 060CHOBAHUA MPOEKTUPOBaAHMA NPOTUBODUABTPALMOHHBIX MEPOMPUATUI
M OUEHKM OUABTPALUMOHHOM HAAEKHOCTUM MOA3EMHOI0 KOHTypa COOpY)XeHui. PacnonoxeHue
LeMeHTaLMOHHOWN 3aBecbl NoA NJAOTUHOM B 06/1aCTU, rAe MMEIOT MECTO PacTArMBaloLLIME HAMPAMXKEHUS,
pe3ko CcHuxaeT 3pPeKTUBHOCTb 3aBecbl, UYTO TpebyeT pa3paboTKM chneumanbHbIX KOHCTPYKTUBHbIX
pelweHnin s obecneyeHmna HaZEKHOCTU NOA3EMHOINO KOHTYPA COOPYKEHUA.

10.2. KOHTaKTHble HanpsaxXeHua ans coopy»eHun | n Il Knaccos gonyckaeTtca, a 4n1a coopyxeHui lll
n IV Knaccos pekomeHAayeTcA onpeaensaTb yNnpoLeHHbIMU METOAMM.

10.3. B pacuyetax NPOYHOCTU COOPYKEHUW MPU UCMONb30BAHUWN 3MOP KOHTAKTHLIX HaMNpPAXeHWN,
MONIY4EHHbIX M3 peLleHnA 33434 TEOPUM YNPYrocTn, caeayeT pacCMaTpmBaTh AONOAHUTENBHO U BTOPYHO
3MOPY KOHTAKTHbIX HaNpPAKeHWUW, BbIMUCAEHHYIO OAHUM M3 PEKOMEHAYEMbIX YNPOLEHHbIX METOL0B.
Ecnn nonyyeHHble Npu 3TOM M3rnbatowme MOMEHTbI UMEIOT Pa3Hble 3HaKK1, TO NPW pacyeTax NPOYHOCTU
peKoOMeHAYeTCA UCMONb30BaTb 063 3HAYEHMUA, YMeHbLUeHHble Ha 10% pa3sHOCTM 3TUX BE/IMYMH, @ eCNU
OLMHAKOBbIE - TO LWL 6ONbLUMIA U3TMBAIOLLMIN MOMEHT, TAKKe YMEHbLUEHHbIM Ha YKa3aHHY BEANYMHY.

10.4. Mpu onpefeneHUM KOHTAKTHbIX HAMPAMXKEHWI CnefyeT y4uTbiBaTb MOKasaTenb rMOKOCTM

coopyskenusa L, onpegennembiii:



a) Npu pacyeTe COOPYKEHUA N0 CXeMe NNOCKOM gedopmaumu:
B HanpaB/ieHUN ANUHbI COOPYHKEHUA

hl*b
ty = | ; (26)
y
B HanpaB/ieHUN WNPUHbI COOPYXKEHUA
B hb’s
ty = —;(27)

X

6) Npu pacueTe COOPYKEHUA MO CXeMe NPOCTPAHCTBEHHOM 3a4aum B Kavectse by npuHumaercs

60nbLINI U3 ABYX NOKa3aTenen rmOKOCTU BblMUCAEHHBIX MO dopmynaam (25) u (26).
B dopmynax (26), (27)

7E(1-v,)

32, (1-v) %

roe V., V, - koapduumeHTbl lNyaccoHa COOTBETCTBEHHO TPyHTa OCHOBAaHMA WM MaTepuana
COOpPYXKeHUs;
E, E, - cootsetctBeHHo mogynn medopmaumm rpyHTa OCHOBaHMA M ynpyroctu matepuana

COOPYKEHUS;
b, | - COOTBETCTBEHHO WMPUHA U SANHA NOAOLLBbI COOPYKEHUS;

Ix , Iy - MOMEHTbI MHEPU NN PACYHETHbLIX 3/1EMEHTOB COOPYXXEHUA,

O - WMPMHA PacyeTHOro 31eMeHTa MO AJ/IMHe NOAOLBbLI COOPYXKEeHUs, NPUHUMaeMasn paBHoM 1.

B chyyanax, Korga nokasatenb rmbKoctu tﬂ < 1, KOHTAKTHbIE HanpAXXeHnA cneayet onpenenAatb Kak

Ans abcomoTHO xecTknx coopyskenuit. Mpu t > 1 koHTakTHbIE HanpsxeHua onpeaensIoTca ¢ yyeTom

rMBKOCTU COOPYKEHUINA.

10.5. ina coopyKeHUi c noKasaTesem rmubKocTm tﬂ <1 Ha 04HOPOAHBIX OCHOBAHUAX KOHTAKTHbIE
HanNpAXXeHUs onpeaenatoT MeToA0M BHELLEHTPEHHOTIO CXKaTKA, a /15 NnecyaHblX OCHOBAHWUI CO CTEMNEHbIO
NJAOTHOCTM FPYHTa |d <0,5 - MmeTo0M 3KCNEPUMEHTaNbHBIX 3MtOpP Mo MpunoxeHuto U.

Mpn HanMuMu Ha YacTU MOAOLWBbLI COOPYXKEHUA pPacCTArMBAIOWMX HOPMANbHBLIX KOHTAKTHbIX
HaNpPAXXeHUN 3TOT Y4acCTOK [O0/KEeH OblTb MCKAOYEH M3 PAcYeTHOM KOHTAKTHOM MOBEPXHOCTU, a AnA
OCTaBLUENCA YAaCTU KOHTAKTHbIE HAMNPAXKEHWUS AOMXKHbI OblTb NepecymTaHbl.

10.6. Mpwu onpegeneHnn KOHTaKTHbIX HANPAXKEHUIN C yY4ETOM TMOKOCTU COOPYKEHUI AOMyCcKaeTcA
NPUMEHATb MeTog, KoadpduumeHTta noctenn. NMMOKOCTb 31eMEHTOB KOHCTPYKLMUK ceayeT onpeaenatb €
Y4ETOM BO3MOXKHOCTM 06Pa30BaHMNA TPELLMH.

10.7. Mpu wnCnonb30BaHUM MeTOA0B Ko3pPUUMEHTa NOCTENNM U BHELEHTPEHHOro CcxKaTus
KacaTe/ibHble KOHTAKTHbIE HanpAXXeHUA 40NyCKaeTcA NPMHUMATbL pacnpeaeneHHbIMU PpaBHOMEPHO, a NpuU
MCNO/Ib30BAaHUN METOAa 3KCNEePUMEHTAJIbHbIX 3MOP - NPONOPLUOHANBHO HOPMAJIbHbIM KOHTAKTHbIM
HanNpPAXKeHUAM.

KacaTenbHble Hanps»eHWs, oOycnoBaeHHble AEWCTBUMEM BEPTUKANbHBIX CUA, MPU  pacyeTax
NMPOYHOCTN COOPYXKEHWUMN, KAaK MNPaBWNO, He y4yuTbiBaloTCA. [pM MOAYYEHUM Ha y4vyacTKe NOAOLWBbI
COOPY)KEHMA KACcaTeNbHbIX HAMNPSXKEHWI, NPeBbIAOWMX NpeaesbHble, OHWU [O/KHbl ObiTb MPUHATDI
paBHbIMW MpefefibHbIM, @ HA OCTaNbHbIX Y4acTKaXx OHWU  AO/KHbl  OblTb  COOTBETCTBEHHO
OTKOPPEKTUPOBaAHbI HA OCHOBE PacYeToB.

10.8. MNpn HeogHOPOAHbBIX OCHOBAHUAX C BEPTUKANbHBIMWU M KPYTONaAatoWwmMmMn CI0AMM B pacyeTax



KOHTAKTHbIX HanpaXeHWin JOMNYyCKaeTca UCNob30BaTb NPUBANIKEHHbIE METOAbI, B KOTOPbIX KOHTAKTHbIE
HanpsAXXeHWA cneayeT NPUHUMATb NPOMNOPLMOHANbHBIMU MOAYNAM AedopMaLLMn FPYHTA Kaxa0ro c/oA B
3aBUCUMOCTU OT MUX Pa3MepOoB U IKCLLEHTPUCUTETA NPUNOXKEHUA HArpysku. B npepenax Kaxporo cnos
pacnpeaeneHne KOHTAKTHbIX HanpAXeHU NPUHUMAETCA IMHENHbIM.

10.9. Npn HanUuMM B OCHOBAHWUW CNOEB NEPEMEHHOWM TONLUMHbBI UAN MPU HAKAOHHOM 3a/eraHum
CNI0eB B pacyeTax KOHTAKTHbIX HaNpsKeHWN MCMoAb3ytoT NPUbAUKEeHHble MeTOoAbl, OCHOBAHHbIE HA
npuBeAEHUMN PACYETHOW CXeMbl OCHOBAHMUA CO C/MOAMMU MEPEMEHHON TOALWMHbBI UAW NPU HAKJAOHHOM
3a71eraHnun coeB. K cxeme YC/I0BHOIO0 OCHOBAHWA C BEPTUKANIbHO PACMON0MXKEHHbIMU CNOAMMW.

MpW ropuM3OoHTA/IBHOM PACMNONOXKEHUM CNOEB FPYHTA MNOCTOAHHOM TOALWMHbI HEOL4HOPOAHOCTb
OCHOBAHMA MOXET HE YyYUTbIBATbCA.

10.10. Mpu onpegeneHnn HoPMaabHbIX KOHTAaKTHbIX HANPAXKEHUI METO4AMM SKCNEPUMEHTANbHbIX
anp M KoadpduuMeHTa NocTenn y4vyeT HEOLHOPOLHOCTU OCHOBAHWUA CledyeT MNPOU3BOAUTbL MyTEM
C/IOXeHuAa opauHat antop, onpegeneHHbix no 10.5 n 10.6 HacTtoAwero pasgena B nNpeanosoXKeHum
OAHOPOAHbIX OCHOBAHUM C OpAMHATAMU AONOAHUTENBbHOM 3ntopbl. OpaMHaTbl 4ONOAHUTENBHOM 3MOPbI
cnefyet NPUHUMATb PABHbIMWU PA3HOCTM OPAMHAT 3MOP, MOCTPOEHHBbIX ANA Cy4YaeB HEOAHOPOAHOIO U
OAHOPOAHOrO OCHOBaHMUI C UCMO/b30BAaHMEM METOAA BHELLEHTPEHHOIO CXKaTUA.

10.11. Npu onpeaeneHnn HanpsaxKeHnii HeobxoaMMO YUYMTbIBaTb KOHCTPYKTUBHbIE OCOOEHHOCTHU
COOpY¥XeHuA, nocneaoBaTeNbHOCTb €ro BO3BeAEeHUA, BUA OCHOBAHWUA, a NMPW 3aneraHumM B OCHOBAHUMU
Mep3/bIX TPYHTOB MAN BO3MOXHOM €ro NpoOMOpPaXKMBAHUW - PACMONONKEHME TanbiX U Mep3nbiX 30H, a
TaKXe nocnen0BaTeIbHOCTb 3aMOPaXKUBAHUA U OTTaUBaHUA.

Mpyn pacyeTe HAMNPSKEHUM HA KOHTAKTe TpyHTa C Kene3obeTOHHbIMM pacniacTaHHbIMU
KOHCTPYKLMAMMU TMAPOTEXHUYECKMX COOPYKEHNUN (NanTammn Bogoboes M pucbepm nAOTUH, BO3BOAUMBIX
Ha HeCKa/IbHbIX OCHOBAaHWSAX, MAMTaMM AOKOB U T.M.) PEKOMEHAYETCA YUNTbIBATD:

MOHUMMKEHNE KECTKOCTU Kene300eTOHHbIX KOHCTPYKLMI C yy4eTom o06pasoBaHMA TpelmH
OrpaHMYEHHOrO0  PACKPbLITUA, PEernaMeHTUPOBAHHOIO HOPMAMMU  MPOEKTUPOBAHMUA  OETOHHbIX U
Kene3obeTOHHbIX KOHCTPYKLUUIN FTMAPOTEXHUYECKUX COOPYKEHUI;

B OETOHHbIX W XKenesobeTOHHbIX KOHCTPYKUMAX, BO3BOAMMbLIX Ha CKa/bHbIX W HECKanbHbIX
OCHOBAHMAX, NOC/Ne0BaTEe/IbHOCTb YKNAAKN 6eTOHA oTAeNbHbIMM 610KaMn 6eTOHMPOBaHMA.

10.12. B uenAax yMeHbLIEeHWS YCUIMN B KOHCTPYKLMAX WAM B 3/N€MEHTAX COOPYHKEHMUA npu
NPOEKTUPOBAaHMUN cnedyeT pPacCMaTpmBaTb BO3MOMKHOCTb CO34aHMA ONTMMANbLHOrO pacnpegesieHuns
KOHTAKTHbIX HanpsaXeHWn, npesycMaTpmMBan YCTPOWMCTBO BbICTYNOB Ha MNOAOLUBE COOPYHKEHWUM,
YNAOTHEHUA OTAE/IbHbIX 30H OCHOBAHWA M COOTBETCTBYIOWYIO NOCNeA0BaTeNbHOCTb BO3BEAEHUA W
3arpyKeHna COOPYKEHUA.

10.13. MNpun onpeaeneHNN HanpaXeHUn B OCHOBAHUAX c/edyeT NPUMEHATb YMC/IeHHbIE MEeToAbl
MEXaHMKN CMNOLWHON cpesbl U FTEOMEXAaHUKM C UCMOIb30BAHUEM BbIMUCAUTENBHOW TEXHUKKU. pn 3TOM
OONXKHbI cobntogatbes TpeboBaHma 11.4.,

KoHTaKTHble HanpsxKeHusA, Kak npasBuio, cnefyeT BblYUCAATb MO CrheuuasbHbiM NPOrpammam,
Peanu3yoLWMM aHaIMTUYECKME PELIEHUA 3343a4M UM YNC/IeHHble MeToabl pacyeTa (Mo HanpsaXeHUaM B
OKPECTHOCTM KOHTAKTA).

10.14. Tpu MCNONb30OBAaHUM UYUCAEHHbIX METOAOB [AOMyCKaeTca CXxemaTusauua CUCTEeMbI
"'coopyKeHne - ocHoBaHMe", No3BoAAOWAA pewaTb NIOCKME 33434M NPUMEHUTENBHO K OAHOMY MM
HECKO/JIbKMM  MJIOCKMM  ceyeHuam. HeoaHOPOAHOCTb pacyeTHbIX CeYeHUW caedyeT Y4YMTbIBaTb,
NPeAcCTaBAsAA WMX COCTOALLMMM M3 HEKOTOPOro YMCAa OAHOPOAHbIX obnacteit. Mpu HeobxoammocTu
NPOCTPAHCTBEHHbIN XapaKTep paboTbl cUCTEMbI CeAYET YYUTbIBATL C MOMOLLbIO SKCMEPUMEHTANbHbIX MK
BbIYMCIUTENIbHBIX METOA,0B MEXAHMKM CMIOWHOM cpesbl.

PacyeTHyto 061aCTb CEYEHUA OCHOBaHUA PEKOMEHAYETCA OfPaHNYMBaTb NO BEPTUKANM Ha rNyOuHe

CXMMaemoro c/ioA HC, onpeaensiemoi cornacHo 11.6.2, a No ropn3oHTaIM - Ha PAaCcCTOAHUM HE MeHee

H. ot coopyskeHus.

MpumeHeHe Ha obnA3aTenbHOW OcHoBe pasaena 11 obecneumsaeT cobatogeHune TpeboBaHMU
depepanbHoro 3akoHa ot 30.12.2009 N 384-d3 "TexHUYECKMA pernameHT o 6e30MacHOCTM 34aHUIA U
coopykeHui" (MoctaHoBneHue MNpasuTenbctea PP o1 26.12.2014 N 1521).



11. PacueT ocHoBaHM No gepopmaymam

11.1. PacyeT OCHOBaHWI 1 TPYHTOBbIX COOPYKEHUI (MNOTMH 1 Ap.) No gedopmaumam Heobxoanmo
Npou3BOAUTb C LEe/Ibl0 0OOCHOBAHWMA KOHCTPYKLMM CUCTEMBI ''COOpY)KEeHMe - OCHOBaHWe" uan ee
3NEeMEHTOB, NepemeLLeHNA KOTOPbIX (0CaAKM, FOPU3OHTANbHbIE NEpeMELLEHNSA, KPEeHbI U NP.) HE AONXKHbI
NpPeBOCXOAUTb HOPMUPYEMbIE 3HAYEHMUA, FapaHTUPYIOLLME MO 3TOMY GaKTOPYy HOPMasibHbIe YCNOBUA UX
3KcnayaTauumn u obecneunsatome TEXHUYECKYHO HaAEeKHOCTb U AONT0BEYHOCTb. [1pn 3TOM NPOYHOCTb U
TPELLMHOCTOMKOCTb KOHCTPYKUMU AOMKHbI OblTb MOATBEPXKAEHbI PACYETOM, YYMUTHIBAIOLWLMM YyCUAUA,
KOTOpble BO3HWUKAOT NPU B3aMMOAENCTBMM COOPYKEHNUA C OCHOBAHMEM.

Pacuet no pedopmaumam [oMKEH NPOU3BOAMTBCA HA OCHOBHblE COYETAHWA Harpysok, a npu
COOTBETCTBYHOLLLEM OOOCHOBAHMM - U Ha 0CObble CoOYeTaHMA Harpy3oK, C y4eTOM XapaKTepa Ux AencTsma B
npoLecce CTPOUTE/IbCTBA U IKCMJyaTauun COOPYKeHUs (NocaefoBaTeNbHOCTU U CKOPOCTU BO3BEAEHUSA
COOpPYKeHMUS, rpaduKa HaNnoNHEHUA BOAOXPAHMAMULLA U T.4.).

11.2. PacyeTbl 0CHOBaHM No gedpopmaLmam NPon3BoAAT NO NPesesbHbIM COCTOAHUAM NepBon Uan
BTOpoi rpynn (4.5.1 1 4.5.2). OHM AO0MKHbI BKAKOYATb pacyeTHbI NporHo3 aedopmaumii 0CHOBaHUA U
COOPYXKEHMA NPU COBMECTHOW MX paboTe W MPOBEPKY BbIMNONHEHUA ycnoBuA (1), B KOTOPOM LOKHO

npuumumateea F, =S u Ry =S,. 3gecs S - coBmectHas gedopmauma ocHoBaHMA M coopykeHUs

(ocaakun, ropusoHTanbHble MepemelLeHns, KpeHbl U ap.), Su - npegenbHoe 3HayeHMe COBMECTHOM
AedopmaLMm OCHOBAHUA U COOPYKEHUA, yCTaHaBAMBaemble no 11.5-11.11.
KoadduumeHnTtbl ¥, 1 ¥\, NPUHMMAIOTCA B COOTBETCTBMM C YKa3aHMAMM 4.5; KosdpduuneHT ¥, BO

BCeX Cnyvyaax NpuHNMaeTCA paBHbIM eANHUNLE.
MporHo3Hble 3HayeHuA p,ecbopmau,mﬁ S pekomeHayeTcaA WCno/sib30BaTb TaKXKe ANA aHaani3a
noseageHnAa CUCTtem “coopymeHme - ocCHoBaHwue" npun oueHKax nx HaaexXHoCTu B nepunoa akcnayataynn.

11.3. MNpegenbHble 3HAYE€HMA COBMECTHON AedopmMauMM OCHOBAHMA U COOPYIKEHUS Ro =Su

YCTaHaBAMBAIOT TEXHUYECKUMW YCAOBUAMU MPOEKTUPOBAHUA KOHKPETHbIX TUMOB MMAPOTEXHUYECKUX
COOpPYXKEHUI UCXxoaa U3 HeobXxoaMMocTH cobaoaeHmns:

TeXHO/0rMYeckmx TpeboBaHnin K gedopmMaumam COOPYKEHUSA, BKAtoUan TpeboBaHMA K HOpMaabHOW
aKcnayaTauumn obopyaoBaHus;

TpeboBaHMI K MPOYHOCTU, YCTOMUYMBOCTU U TPELLMHOCTOMKOCTU KOHCTPYKLIMIN, BKAOYAA 0bLLyto
YCTOMYMBOCTb COOPYIKEHUSA.

Mpy Ha3HauyeHum Ro =S, HeobXOAMMO YUUTbLIBATb [OMYCKAeMyld PasHOCTb OCAZOK Memay

u
CEeKUMAMM M YacTAMM COOPYKEHWW, He MNPMBOAALYIO K HapyLWeHWo HopmanbHoW paboTbl
MEKCEKLMOHHbIX LWBOB, BO3MOXHOCTb MNepennBa BoAbl 4epe3 rpebeHb MAOTUHLI, HapylleHuA
HOPMa/IbHOM 3KCNyaTaLMM CBA3AHHbIX C COOPYKEHMEM KOMMYHUKaUWIA 1 T.0.

11.4. 3Ha4yeHun coBmecTHOMN aedopmaLnm Fo =S cnepyeT onpenenatb, UCNOMb3YA pacyeTHble

MeToAbl MEXaHWKW CMOWHOM cpeabl, UCXO4A W3 YCAOBWUIA COBMECTHOM pPaboTbl COOPYMKEHUA W
OCHOBaHMA. PN 3TOM A0/KHbI BbITb B AOCTAaTOYHOWN CTEMEHW YYTeHbl peasbHble 0cO6eHHOCTM paboTbl
cucTembl "COOpyKeHME - OCHOBaHME": MPOCTPAHCTBEHHbIN XapakTep AepopmMMpPOBaHUA, HeNUHelHan
CBA3b MEXKAY HanpaKeHuamu u gedopmaumamm, NOCNenoBaTe/IbHOCTb BO3BEAEHWA COOPYMHKEHMA U
NPUAOMKEHUA HArpy3oK, NPOLECcChl KOHCONMMAAUUN U MON3YYECTU.

B opuumanbHOM TEKCTE AOKYMEHTA, BUAMMO, AoNyLeHa oneyaTtka: nyHKT 11.14 oTcyTcTByeT.

Mpwn sTom onpeaeneHne aedopmaLnin COOPYKEHUA U OCHOBAHMA B 3aBUCMMOCTU OT MX Kaacca u
3Tana NPOEKTUPOBAHUA CledyeT NPOU3BOAUTb KaK YNPOLLEHHbIMU (MHXEHEPHbIMM) METO4AMU pacyeTa,
perfnameHTMpoBaHHbIMK B 11.5 - 11.14, TaK 1 BbIMUCAUTENBHBIMW MeTogamu, 6asmpytowmmmca Ha 6onee
AeTanbHOM CXemaTu3auun CUCTEMbl "COOpPYXKEHMe - OCHOBaHMe" W Ha ucnosb3oBaHuM bosee
COBEpLUEHHbIX MATEMATUYECKUX MogeNieit TPyHTa (He/MHEeWHbIX, YNPyronaacTMyeckux, B TOM 4ucie
YUYUTbIBAOLWMNX MHOTO$A3HOCTb, Pe0/IorMyYecKkme CBOMCTBA MPYHTOB U T.4.).

3HaueHua pgedopmauMii COOPYHKEHMA M UX OCHOBAHWI B MNepwod 3Kcrnayatauum cneayet
onpeaensTb C y4eTOM Pa3BUTUA NPOLLECCOB KOHCONMAALMU U NMON3YYECTU FPYHTOB, @ B KPUOJIUTO3OHE -



TaKe NpoLeccoB NPomMep3aHna U OTTauBaHMA TPYHTOB. MpK 3TOM HaANEKNT NCNONb30BaTb YKa3aHHbIE
BblLLUE BblYMCNUTE/IbHbIE METOAbI. Ha NpeaBapuTeNbHbIX CTagMAX NPOEKTUPOBAHMA U ANA coopyKeHun LI
n IV Knaccos onpeaeneHne HectabuansnMpoBaHHbIX 3HaYeHU aedpopmaL M AONyCcKaeTcs NPon3BoAUTb
YNPOLWEHHbIMU (MH)KEHEPHbIMW) MEeTo4aMW, Hanpumep Ha OCHOBE peleHMA OAHOMEPHbIX 3a4ad
KOHCONZALUKN U NON3YYECTH.

B Tex cnyuyasx, Korga gns onpegeneHusa gebopmaunin obasaTenbHbIM ABAAETCA UCNOAb30BaHUE
HECKO/IbKMX YKasaHHbIX metogoB (11.6.1 n 11.7.1), ycnosue (1) AONKHO BbINOAHATLCA ANA BCEX 3TUX
CNnyyaes.

11.5. PacyeTHas cxema CUCTEMDbI "COOpPYKEHUEe - OCHOBaHMe" AoNXKHa pa3pabaTbiBaTbCA C Y4ETOM
daKTOpOB, OMNpeaenAlWMNX HanpsKeHHoe cocToaHMe U aedopmaummM OCHOBAHMA U COOPYKEHUA
(KOHCTPYKTMBHbIX OCOBEHHOCTEN COOPYMKEHUS, TEXHOJIOTMN €ro BO3BEAEHMA, XapaKTepa C/OMKEHMA U
CBOWMCTB IPYHTOB OCHOBAHWSA, BO3MOXHOCTU UX M3SMEHEHMA B NPOLLECCe CTPOUTENLCTBA U SKCMyaTauum
COOpPYKEeHMUA, XapaKTepa BHELLHUX BO3AENUCTBUI 1 T.N.).

PacuyeTHble mogenn cuctembl "COOpY)KeHWe - OCHoBaHMe" [O/IXKHbI Y4YMTbIBATb BMU3yasibHOE
HapyLUEeHNEe KOHTaKTa MeXKay HUMW.

PacueTtbl gedopmaumini cuctembl "coopyKeHune - OCHOBaHMe" B HEOOXOAUMbIX C/ay4dasx cieayet
NpPOM3BOANTb AS1A YCNOBUIA NPOCTPAHCTBEHHOM 3a4auun. 1A COOPYKEHUN, AJIMHA KOTOPbIX MPEBbIWAeT
WMPUHY bonee Yem B TpW pasa, pacyeTbl 4OMNYCKaeTcA NPon3BoAUTb 411 YCA0BUIM NAOCKOM aedopmaumm.

B cny4vae, Korga WUpUHaA COOPYKEeHUA NpeBbIWaeT TONWMHY CXKUMaemon TONLWMN H c» ONPeaeneHHy no

yKasaHuam 11.6.2 HacToAwero pasgena, B Asa U bosiee pasa, AONYCKaeTca pacyeT 0cagoK Npon3BOANTb
ANR yCNoBMA 0OAHOMEPHOMN (KOMNPECCUOHHOM) 3a4a4u.

11.6. OnpeaeneHne 0cagoK COOPYKEHUM

11.6.1. OnpegeneHne cymmapHbIX OCafoK S B 3aBUCMMOCTM OT KJlacCca M 3Tana NPOeKTUPOBaHMA
COOpPYKEHUM, pPaCnoOXKEHHbIX Ha HeCKasJbHbIX OCHOBaHMAX, cAedyeT MNpPOM3BOAUTL METOLOM
NOC/IONHOIO0 CYMMMPOBAHMA N BbIYUCNTENBHBIMU METOA4AaMM B COOTBETCTBUM Cc 11.4.

Ha npeaBapuTenbHbIX cTaguax NpoekTupoBaHus (ons coopy:keHuit Il n IV KnaccoB - Ha Bcex
CTaguAxX MPOEKTUPOBAHMA) ANs onpefeneHUa 3HAYeHU S [OMYCKAeTcA OrpaHMuYUTbCA METOLO0M

NOCNONHOTO CyMMMUpOBaHUsA B npeaenax cxmumaemoro cnoa H . no dopmyne

L Cpi—Tupi)h il
S:Zﬂi( ’p»E ,}’,> +Zﬂi%'(29)
=l D.i i=l s.i

roe O - AONO/IHUTENIbHOE BEPTUKA/IbHOE HaNpAXeHNE B cepeanHe i-ro cnoqa Ha I'}'Iy6MHe Zi

z,p,i
OCHOBaAHWMA OT HArpy3oK u NpuUrpysok (cocep,Hme COOpYyKeHuns, O6paTHbIe 3aCbINMKN U np.) Mo BEPTUKANN,
npoxo,qﬂu.l,eﬁ yepes UeHTp NoAoLBbl COOPYXKeHUA, onpeaenaemoe B COOTBETCTBUU C ﬂpMﬂO)KeHMeM K;

O603HayeHne HanpAaXeHnAa 0aHO B COOTBETCTBUN C OCI)MLI,MaﬂbeIM TEKCTOM OOKYMEHTaA.

O-Z s HanpAaxeHune B cepegunHe i-ro cnosa Ha I'J'|y6VIHe Z OT 6bITOBOrO AaB/1eHNA Ha OTMETKe
noaoLwBbl COOPYXEHUA;

!/ o
Y’ - yAenbHbIN BeC rpyHTa, PAacnoIoKEHHOr0 Bbillie NOAOLLIBbI COOPYKEHUS;

hi - TO/IWMHA i-rO CNoA rPyHTa, NpMHUMaemas He bosee 0,2b (3mecb b - wWMpuHa noaowWwBbI
COOpYKeHUA);
Ep,i

KOMMPECCMOHHOM KPUBOI B COOTBETCTBMM C [punoxkeHmem B;

moaynb Aedpopmaumm i-ro cios rpyHTa, onpeaensembli NO MNepBUYHOM BETBMU

ES’i - moaynb aedopmaLmu i-ro cnoa rpyHTa, onpenensaemoli aHaNOrMYHO NO BTOPUYHOM BETBU
KOMMNPECCMOHHOMN KpUBOW;

n - YACNO CNoeB, Ha KOTOopoe p836VITa CKXMMaemaAa To/ila OCHOBaHMUA HC;



B - koadpduumenT, onpegensembiii no NMpunokeHuio B.

Mpu cpeaHem AasneHWM Mog, NOAOLIBON COOPYXKeHMA P 6osblue pacyeTHOro COnpOTMB/IEHUSA
rpyHTa ocHoBaHua R, onpepgeneHHoro no [5], ocagky cneayeT onpegenatb YNCNEHHbIMU METOZaMM,
YUMTBIBAIOWMMM  YNPYTronaacTUYecKnin  xapakrtep AedopMMPOBaAHUA TPYHTOB, MPOCTPAHCTBEHHOE
HanpseHHoe COCTOAHME, MOC/NeL0BaTe/IbHOCTb BO3BEAEHMA COOPYXKeHuA. [Oaa npubAUMKEeHHbIX
pacyeToB OCaAKY AOMNYCKAETCA ONpesensTb B COOTBETCTBUM C yKasaHuaAMU MpunoxkeHus .

11.6.2. PacyeTHas rny6uHa cxkMmaemoro cnos ocHosana H . npunumaetca us ycnosus

o,,=0,50,,,(30)
rae O-Z p - BE€PTUKA/IbHbIE HANPAXEHNA OT BHelHeMn Harpysku Ha HUMKHEN rpaHuLe CKMMaemon

TONLM FPYHTa (CyMMapHbIe HanpAMKeHNA OT COOPYKEHUA, COCEAHMUX 34aHUIA U COOPYKEHUIA, OT BOKOBbIX

NPUrPy30K U T.A., BO3HUKAOLWME NOC/E Havyaa BO3BEAEHUA COOPYHKEHW);
0,y - MaKCMMa/bHble BEPTUKa/NbHbIE HANPAXKEHUA B ITPYHTE [1O0 CTPOUTE/NIbCTBA COOPYKEHUA.
Mpyn pacnosioXKeHUM yKasaHHOM HUMKHEN TpaHuLbl ci10s B rpyHTe ¢ E < 5 MIMa uam npu 3aneraHnm

TaKoro rpyHTa HEeMnoCpPeACcTBEHHO HUMXe 3TOW rPaHuLbl OH BK/OYAETCA B CHUMAEMYIO TOALLY. HUMKHIOW0
FPaHNLY CKMMAEMOrO CNOA B 3TOM PyHTe CledyeT ONpeAeNaTb UCXOAA U3 YCNoBUA O, , = 0,20, g

Mpwn 3aneraHnm rpyHToB C¢ moaynem pedopmaumm E > 200 MMa B npegenax HC rnybuHa

CXMMAEMOW TONLLM OrPaHMYMBAETCA KPOBJElM 3TOro rpyHTa.
3HayeHMA HanpPAXeHU’ 4OMKHbI ONPeAeNnaATbCA C y4eToM GUAbTPALMOHHbIX CU/ U B3BELLUMBAIOLLLETO
AeNCTBMA BOAbl HUXKE YPOBHA FPYHTOBbIX BOA.

11.6.3. HectabunumsmnposaHHaa ocagka S; kK MOMeHTY BpemeHu t onpegensetca no dopmyne

s — S(Ulé‘l,crp
' S o +0

,CIrp crp

+U,0,,,)

crp

,(31)

roe U1 , U2 - COOTBETCTBEHHO CTENeHb NEPBUYHON M BTOPUYHOM KOHCONMAAUMKN FPYHTa;

S O

erp # - NapameTpbl NOJI3y4YeCTU rPyHTa, KOTOpble, KaK NPaBWIo, AOXKHbI ONpeaenaTbca no

crp
pe3ynbTaTaM KOMMNPECCUOHHbIX UCMbITaHUI TPYHTa MO APEHUPOBAHHOMN CXeMe;
S - KOHeYHaA ocagKa, onpegensaemas B coorsercTemm ¢ 11.6.1.

CreneHb I'IepBVI‘-IHOVI KOHCO/IMaauun Ul onpegenaeTca no peweHnam OAHOMepHOﬁ, NJI0CKOMN NAn

NPOCTPAHCTBEHHOM 3aday KoHcoaugauumn. [na coopyxkeHuir Il n IV Knaccos U1 LOnycKaeTcA
onpegenatb cornacHo lMpunoxkenuto M. B cnyyasax, Korga noposoe AaB/eHUe MOXKHO He Y4YuTbIBaThb,

cnegyet NPUHUMaATb U1 =1. HeobxoaMMOCTb yueTa NOPOBOro AaBAEHUA ONpeAenseTca cornacHo 7.15.

11.6.4. CteneHb BTOPUYHOW KOHCOMAALUM U2 onpeaenseTca No peweHnam OLHOMEpPHOW,
MAOCKOM MW NPOCTPAHCTBEHHOM 3a4a4 C Y4€TOM CBOWCTB MOA3Yy4eCTU rpyHTa. [ns coopyeHui Il u IV

knaccos gonyckaetca onpegenats U, no dopmyne

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

11.7. PacyeT KpeHa COopyKeHWUI Ha HEeCKaJIbHbIX OCHOBAHMAX

11.7.1. OnpegeneHne cymmapHbIX KPEHOB i B 3aBUCUMMOCTU OT KJlacca M 3Tana NPOeKTUPOBaAHMA
COOpPYKEHMUM, PAaCnONOKEHHbIX Ha HECKA/IbHbIX OCHOBAHMAX, LONXKHO NPOMU3BOAMUTLCA KaK YNPOLLEHHbIMMU
MmeTogamm pacyeTa (cm. 11.10 u 11.11), Tak ¥ BblUMCAUTENbHBIMM MeTogdamu. Ha npepnBapuTenbHbIX
CTagusax nNpoektTuposaHua (gnsa coopykeHuit Il n IV Knaccos - Ha Bcex CTaguaAx NPOEKTUPOBaHUA) Ans



onpeaeneHna 3HadeHui i (NMpu AOCTaTOYHO OAHOPOAHbLIX UAW FOPU3OHTANbHO-CNOUCTBIX OCHOBAHMUAX)
AOMNYCKAeTcA OrpaHUUUTLCA MCNONb30BaHMEM YMNPOLWEHHbIX METoAOB pacyeta. [pu CyLLecTBEHHO
HEOA4HOPOAHbIX OCHOBaHMAX onpegeneHue CYMMapHOrO KpPeHa OOJ/IKHO BbIMOAHATLCA TOJ/IbKO
BbIYUCAUTENBHBIMW METOLAMMU, C YY4ETOM BAUAHUA MPUTPY30K U COCEAHNX PYHAAMEHTOB.

11.7.2. KpeH COOpYKeHWih C MPAMOYro/lbHOW NOAOLWBOM, BbI3BaHHbIA BHEUEHTPEHHbIM
NPUOKEHWEM BEPTUKA/NIbHOM HArpysku B Npeaenax WMPUHbI COOPYKEHUSA, B Cy4ae OAHOPOAHOMO U
rOPM30HTa/IbHO-C/IOMCTOrO OCHOBAHMA 6e3 yuyeTa GUAbTPALMOHHBIX CUN AOMYCKAeTca onpeaensTs:

a) B HanpasaeHUn 6osbluel CTOPOHbI NOAOLIBbLI COOPYXKEHMA No popmyne

R
I’ E

m

i =tgay =K, ;(33)

6) B HanpaB/JEHNUN MEHbLLIEN CTOPOHbI NOOLLBbLI COOPY}KeHUA No dopmyne

_bﬂ
b* E

m

i, =tgw, =k, ,(34)

roe @, @, - yrbl KPEHa COOPYKEHUA;
k1 , k2 - be3pasmepHble KoaddUUMeHTbI, onpeaensemble No PUCYHKY 1;

M,, M, - momeHTbI, AelicTByIOLWME B BEPTUKaNbHOMN NAOCKOCTH, NapannenbHol COOTBETCTBEHHO
60onbLUe U MeHbLUE CTOPOHAM NMPAMOYTrOJIbHOM NOAOLBbI;

I, b - cooTBETCTBEHHO A/1IMHA U LUMPUHA NOAOLBbI COOPYKEHUS;

Vi s Em - KoadpopMumeHT nonepedyHoi gedopmaunm M moaynb aedopmaumm  TPyHTa,
onpeaensemble B COOTBETCTBUM ¢ MpunoxeHnem U.

Kl
K 3,6
16
2,8
12
2
8 1,2
/ *f:."" /
4 ‘, b 0,4 I B
1 3 5 7 9 | 3 5 7 9

PucyHok 1. Mpadukm gna onpegeneHuns koaddpuumeHToB k1 " k2

11.7.3. OnpeaeneHne KpeHa COOPYKEHUs OT NPUIPY3KM OCHOBAHWA BHE NOAOLWBbI COOPYHKEHMUSA
cnepyeT NPoun3BoOAMTb No dopmyne

S, —
M,BS)

I=tgm, = 0

rae S,, Sp - ocagkM Kpaes MoAoWBbl COOpYxeHWit A u B (pucyHOK 2), onpeaensembie no
yKasaHuAm Mpunoxenuna K npu X, , = C+b Xg=C;

b - pasmep NoAOLWBbI COOPYHKEHMSA, BAOb KOTOPOW NPOUCXOANT KPEH;



2C - WMPKUHA NOAOCHI NPUFPY3KM.
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PucyHokK 2. Cxema K onpegeneHuto KpeHa
COOPYKEHMA OT NPUTPY3KM

Mpurpy3sKy AoNycKaeTca annpoKCUMUPOBaTb NPAMOYTrONbHOW, TPEYIroNbHOM AW TpaneLenaanbHon
3MOPON B 3aBUCMMOCTM OT GOPMbI 3aCbiNaeMOoro KOT/10BaHa.

11.8. PacyeT ropu3OHTaNbHbIX MNEPEMELLEHUA COOPYKEHUA Ha HeCKasibHbIX OCHOBAHMAX U
3N1EMEHTOB COOPYHKEHWS, BOCMPUHUMAIOLLMX FOPU30HTa/IbHYIO Harpysky (Hanpumep, NognopHble CTEHbI,
3paHmna  3C, aHKepHble YCTPOWMCTBA), CneayeT MPOM3BOAUTb  BbIYUCAUTENIbHBIMU  METO4aMU,
YUYMTbIBAOWMMM Pa3BUTME 0BNACTEN NNACTUYECKUX AedOPMALLMN, B COOTBETCTBUM C yKasaHuamm 11.4.

Ona coopyxennit Ill n IV KnaccoB ropusoHTasibHble MepemelleHna A0nycKaeTcs onpenenatb
YMNPOLWEHHbIMM  METOZaMM MO  YyKasaHuam [punoxeHna H (41A  KOHEYHbIX TOPU3OHTANbHbIX
nepemeLLeHuni).

11.9. Ana aHKepHbIX YCTPOWCTB U APYIrUX 3/IEMEHTOB COOPYMKEHMUA, OT MepemeLleHna KOTOpPbIX
3aBUCAT €ro NPOYHOCTb U YCTOMYMBOCTb, PACYETbl FTOPUIOHTA/IbHbIX NEpPEMELLEHNI BbINOAHAKOTCA NpuU
XapaKTePUCTUKAX FPYHTA M HarpysKax, COOTBETCTBYHOLLUX Npeae/ibHbIM COCTOAHMAM NepBsoM rpynnbl.

11.10. HectrabunusmposaHHble TOPU30OHTasIbHble MepemelleHna coopyxeHunin U, K momeHTy
BpemeHu t cnegyeT onpegensato no popmyne

+U,0,,)u

crp

_ (é‘l,crp
t S +0

,CIp crp

, (36)

rae Oy, O

e, U2 - TO Ke, uTo U B popmyne (31);

crp

U - KOHeYHoe (cTabunnsnpoBaHHOE) NepemMeLLEHNE COOPYKEHUA, onpeaensaemoe no MpuUaoKeHnto

11.11. NpeaenbHbie roOpM3OHTaNbHbIE NepemelleHna coopyxeHna U, He AomkHbl 6biTb 6onee
0,75u

npeaenbHOro paBHOBECUA CUCTEMDBI "COOPYKEHME - OCHOBaHME" MO NJIOCKOMY CABUTY U onpeaensiemoe
no popmyne

lim » A€ Ulim - FTOPN30OHTaNIbHOE NnepemelleHNE COOpPyXKeHUA, COOTBETCTBYOLWEE OOCTUXKEHUIO

-
A 2
. =U,. e (37)
lim lim, pl ’
A,



roe U
A,

A - nnowaab dyHAaMEHTa COOPYKEHUS;

lim,pl ~ npeaesibHoe nepemelleHme Wwramna,;

- naowagb wrtamna;

N, - napameTtp, onpegensembli B COOTBETCTBMM C [punoxkeHnem B.

MNpumeHeHne Ha obsAsaTenbHOW ocHoBe pasgena 12 obecneunBaer cobnogeHue TpeboBaHUiA
depepanbHoro 3akoHa ot 30.12.2009 N 384-d3 "TexHUYECKMA pernameHT o 6e30MacHOCTM 34aHUIA U

~“n

coopyxkeHun" (MoctaHosneHne MpaButenbcrtea PP ot 26.12.2014 N 1521).

12. KoHTpo/ib KayecTBa NOATOTOBKM OCHOBaHUM [TC
OCHOBHble NONOXKeHUA

12.1. Bo3BegeHue rnMapoTeEXHUYECKOrO COOPYXKEHMA paspellaeTcA TONbKO nocjae noAroTOBKU
OCHOBaHMA (1 BeperoBbix NPUMbIKAHWUIM), BbINOJIHEHHON B COOTBETCTBMM C NMPOEKTOM, U MPUHATUA €ro
KOMMCCUEN MO aKTy.

12.2. KoHTpo/ib KayecTBa MOAFOTOBKM OCHOBaHWI (KOHTPO/Ab) B Npouecce CTPOUTENbCTBA
NPOBOAMTCA B PAMKAX CTPOUTEIbHOTO KOHTPOJIA, OCYLLECTBASEMOrO C Lie/1blo COBN0AEHUA COOTBETCTBUSA
TEXHONOMMU M KAYecTBa BbINOJIHAEMbIX paboT TpeboBaHMAM NPOeKTa NPOM3BOACTBA PaboT.

12.3. KoHTpO/ib NpouM3BOACTBA M MNpPUEMKa TOTOBblX pPaboT nNpoBOAATCA COBMECTHO
npeacTaBuTeNAMM 3aKa3unKa, MPOEKTHON N CTPOUTENBHOW OpraHuU3aLui.

12.4. NpoeKTHaA opraHM3auma No AOroBOPYy C 3aKa34MKOM CO34a€eT rpynny aBTOPCKOro Hag3opa m
opraHuayert ee paboTy. ABTOPCKUIM HaA30p A0NKeH TpeboBaTb obecneveHns COOTBETCTBUA BbINOJHEHHbIX
Ha 0b6beKTe paboT paboueit JOKyMeHTaLMKU. Bce oTCTynNAEHNA OT NPOEKTHbIX peLleHni U yKasaHus 06 nx
yCcTpaHeHMN GUKCUPYIOTCA B XKypHaie aBTOPCKOro Hag3opa.

12.5. CTpouTenbHan opraHn3aLma co3faeT CayKby reoTeXHMYECKOro KOHTPOASA, B 3a4a4M KOTOPOW
BXOAAT, B YAaCTHOCTU, HabNOAEHNA 33 TEXHONOTMYECKMM NpoLeccom, onpoboBaHne NOArOTOBAEHHOTO
OCHOBAHMA U onpefefieHMe XapaKTEPUCTUK FPyHTOB. Bce HabnwogeHna u pesynbTatbl onpoboBaHMA
3aHOCATCA B COOTBETCTBYHOLLME KYPHA/bl FEOTEXKOHTPONA.

12.6. KoHTposib opopmaseTcs KaK KOHTPOAb CKPbITbIX paboT M Mo ero uMToram coctasasercA
OOKYMEHT (akT) 06 ux npuemke U NpurogHoctu obcnefoBaHHOrO OCHOBAHMA MAM €ro ydacTka K
BbINOJIHEHWUIO MOcCneayowWwmx paboT. HeobxogMmbIMW MPUNOKEHUAMM K aAKTY NPUEMKWU ABAAIOTCA
WHXXEHEePHO-reo10rMYeckan AOKYMEHTALMM OCHOBAHUA U UCNONHUTENBbHAA CXEMA, HA KOTOPOW YKasaHbl
daKTMYeCcKMe OTMETKM NOBEPXHOCTM U FPaHULbI OCHOBAHMA (MM ero y4acTka) B NiaHe.

KOHTpOAab KayecTBa NOArOTOBKMU OCHOBaHMUN,
C/IOXKEHHbIX HECKANIbHbIMU TPYHTaMU

12.7. KOHTPO/Ib KauyecTBa OCHOBaHMUM, CIOMKEHHbIX HECKAbHbIMU FPYHTaMM, [OMKEH BKIOYATb:

HabnogeHWe 3a cobnlogeHnem NPUHATON B NPOEKTE TEXHONOMU NOArOTOBKU OCHOBaHUS;

oT60p Npob 1 onpeaeneHmne XxapakTEPUCTUK FPYHTOB;

NPOBEPKY COOTBETCTBMA MOKasaTesiell GpU3MKO-MEXaHMUYECKUX XapPaKTePUCTUK FPYHTOB OCHOBaHMUA
NX MPOEKTHbIM 3HAYEHUAM.

12.8. KOHTpO/b KayecTBa rpyHTa OCHOBAHMA M NPOBEPKY ero COOTBETCTBUA TPeboBaHUAM NPOeKTa
HaA/NEeXMUT OCYLLECTBAATb reOTEXHMYECKOM CNyKbe cTpouTenbCTBa.

12.9. YacroTa (Konnyectso npo6 Ha 100 m2 ocHoBaHWA) M rNybuHa onpoboBaHMA Ha3HayaeTcA
NPOEKTHOW opraHusaumei. Ona Bcex oTobpaHHbIX NPo6 CBA3HbLIX FPYHTOB 06A3aTe/IbHbIMU ABASAIOTCA
onpeaeneHns NAOTHOCTM, BAAXKHOCTU U PaHY/JIOMETPUYECKOro COCTaBa, a A8 HECBA3HbIX PYHTOB -
OOMNOJIHUTENLHO K YKa3aHHbIM XapaKTepUCTMKam HeobxoaumMo onpenenaTtb cTeneHb NAOTHOCTU. [na Bcex
npob (nMbo AnA orpaHUYEHHOro KosauyecTBa NPob) MOXKeT 6biTb Ha3HauYeHo onpeaeneHue U Apyrux
dUBNYECKUX N MEXAHNYECKUX XapaKTEPUCTUK.



Ona Kakaoh ToukM onpoboBaHMA AO0MMKHA BbINOAHATHCA MIAHOBO-BbICOTHAA reogesnyeckas
npuBA3Ka.

12.10. Bce HabntogeHuWa U pesynbTaTbl NabOPaATOPHbIX ONpeseneHnii, NoaydYeHHble Mpu
reoTeXHWYECKOM KOHTPOAe, [AO/KHbl CAYXUTb ONA OUEHKM COOTBETCTBMA KayecTBa OCHOBaHWA
TpeboBaHUAM NpoeKTa. HeobxoAMMbIM YyCNOBMEM NPUEMKM OCHOBAHUA ABNAETCA COOTBETCTBUE BENUUMNH
onpeaenaembiX XapaKTepuUCTUK KOHTPObHbIM 3Ha4YEeHUAM.

12.11. OueHKa KayecTBa NOArOTOBKM OCHOBAHWA MPOU3BOAMUTCA MYTEM CPaBHEHUA PaKTUYECKUX
OTMETOK ero noBepxXHOCTM U NOKa3aTeNel CBOMCTB MPYHTOB C NPOEKTHbIMMU 3HAYEHUAMM.

12.12. MpuemKa OCHOBAHWA HaMbIBHOTO COOPYXXEHMUA (MM ero y4yacTKa) A0KHa YCTaHOBUTL
cTeneHb COOTBETCTBUA KayecTBa OCHOBAHWUA TpeboBaHUAM NPOEKTa:

Mo BbIMNO/JIHEHMIO BCKPbIWHbLIX PaboT M COOTBETCTBMIO (PAKTUUYECKUX OTMETOK, onpeaenaemblx
reo4esnyeckol CbeMKOW, NPOEKTHbIM;

Nno $pM3MKO-MEXaHUYECKMM XapaKTepMUCTUKAM Npob rpyHTa, oTo6paHHOro M3 ocHOBaHMSA (BKAtoYasn
FPYHT, YIOXEHHbIN B MecTe nepebopa U 3aMeHSAIOLLMIA HEKaYeCTBEHHbIN TPYHT).

OT60p Npob NPOM3BOAUTCA NO KOHTPO/IbHBIM MONEPEYHNKAM U CTBOPAM, MPUHATLIM AR KOHTPOASA
HaMbITOrO FPYHTa, @ TaKXe B XapaKTepHbIX MeCTax Mexay nonepeyHuKamum npu HaAn4umMun, Hanpumep,
CNabbIX rPyHTOB.

12.13. Npu npomnssoacTee paboT B 3MMHUIA Nepuoa Heobxoaumo BecTn HabnoaeHus (¢ pukcaumnen
B JKypHane HabnoaeHW) 33 COCTOAHUEM M TeMnepaTypoy rPyHTa OCHOBaHMA, TeMnepaTypol BO34yXa,
CKOPOCTbIO BeTpa, aTMOCchHepHbIMM 0CagKaMM U TONLMHOM NPOMOPOXKEHHOTO C/I0A FPYHTA.

12.14. MNpun KOHTpose KayecTBa OoCHOBaHMW [TC, pacnoONOXKEHHbIX B CEBEPHOM CTPOUTENbHO-
KAMMATUMYEeCKON 30He, cneayeT obpaliaTb BHMMAaHME HA XapaKTep W BEAWUYMHY ANbAUCTOCTU U
3aTop$OBaHHOCTU ANA HECBA3HbIX FPYHTOB, @ ANA CBA3HbIX FPYHTOB, KPOME TOrO, M Ha BEAWNYMHY
3aCO/IEHHOCTU.

KOHTpOﬂb KavyecCTBa NOAroTOBKU OCHOBaHMl;I,
C/IOXKEHHbIX CKa/IbHbIMU TPYHTaMU

12.15. lMpun BCKPbITUKN KOT/IOBAHA B CKa/IbHbIX NOPOAAX CefyeT KOHTPO/IMPOBATb COCTOAHME NOPOL,
B TOM YMCJIE U TeoPU3MYecKUMN MmeTogammn, GUKCUPYA HaiMune B HUX TPELUH (C 3anosiHuTesiem un bes
Hero), 30H apobaeHuna, cbpocos 1 CABUIOB 1 T.M.

12.16. MpoTMBOPUNLTPALMOHHBIE MEPOMNPUATUS Ha KOHTAKTE MEXKAY CYM/IMHUCTbIM AZPOM WU
3KPaHOM MJIOTUH U CKa/ibHbIM OCHOBaHMEeM (pacyMcTKa M 3a4efika KpyMHbIX TpeuwnH 6eToHOM,
npMMeHeHWe NoLWAaAHOM LemeHTaunm, HabpbI3r-6eToHa, YCTPOICTBO crielyManbHbIX I0KabHbIX Nperpag,
TpewmH U Ap.) AO0NXKHbI BbINONAHATLCA COrNacHO paboyemMy NPOEKTY CKaZbHOrO OCHOBAaHMA C YYeTOM
AeTanbHoro WHXXEHEepPHO-reo/IorMYecKkoro obocHoBaHuUA. OcHoBaHuMe noa, YKNaaKy
NPOTUBOGUNLTPALIMOHHOIO YCTPOMCTBA NIOTUHbI C/ielyeT NPUHMMATb MO y4acTKam (Mo ceTKke KBaapaTos).

12.17. KoHTponb KayecTBa NOArOTOBKWU CKafibHbIX OCHOBaHM GETOHHbIX COOPY)KEHUN AONXKEeH
BK/1I0YaTb MPOBEPKY COCTOAHUS NOBEPXHOCTM, OTCYTCTBMA B NOpOAe He3adeNaHHbIX TPELMUH, KaBepH 1
T.MN., 3aPUCOBKY TPELUUH B CKase nepes 6€TOHNPOBAHUEM.

12.18. MNpun KOHTPONIE Ka4YecTBa CKa/SIbHOFO OCHOBAHUA COOPYXKEHUI, PACNONOXKEHHbIX B CEBEPHOM
CTPOUTENbHO-KAMMATUYECKOW 30He, cneayeT obpaliaTb BHMMaHUE Ha CTeneHb BbIBETPENOCTU CKasbl,
WKMPUHY PaCKPbITUA TPEWMH W CTeneHb WX 3aMNOJIHEHUA MENKO3EPHUCTbIMU TPYHTAMM, JIbAOM,
NibgocoaepKalmMm maTepranom (nes B BUAE LLEMEHTA, LWANPOB).

12.19. KoHTpO/Ib U OLLEHKa KayecTBa MOArOTOBKM CKaslbHbIX U FPYHTOBbLIX OCHOBAHWMN LO/XHbI
BbINOJIHATLCA C y4aCTUEM MHXKEHEPA-Teo/iora, BXOAALLErO B rpynny aBTOPCKOro Haa3opa.

KOHTpOI’I b CTPOUTE/IbHOIO BOAONMOHUXEHNA

12.20. CTpouTe/ibHOE BOAOMOHUMNKEHME NPUMEHAETCA MPU MPOU3BOACTBE 3eMJIAHbIX paboT B
npouecce BO3BEAEHUA TUAPOTEXHUYECKMX COOPYMKEHWMN, YCTPOMCTBA NOA3EMHbIX BblPabOTOK,
KOMMYHWKaLWM, a TaKKe Npu Apyrux paboTtax B BOAOHACHIWEHHbIX FPYHTaXx.

12.21. 3agayen cTpOUTENbHOTO BOAOMOHUMXKEHMA ABASETCA CO34aHMNe U noaaeprkaHue B TedyeHune
CTPOMTE/NIbHOTO nepuoaa [AenpecCUOHHOM BOPOHKM B BOAOHOCHbIX TPYHTax, rA4e YCTpauBatoTcA



KOT/IOBaHbI, @ TaK¥Ke CHATME M3BbITOYHOro Hamnopa B NOACTUNAIOLWMUX BOAOHOCHbIX FPYHTaX, OTAE/EHHbIX
OT NOAOLWBbI KOT/IOBAHAa BOAOYNOPOM.

12.22. Ha cTpouTenbHOE BOAOMNOHUKEHME A0KeH BbITb COCTaB/IEH NPOEKT NPOM3BoACTBa paborT, B
KOTOPbIM A0/IXKHbI ObITb BK/IOYEHbI CleAyOWMe MmaTepunasbl, Heobxoanmble Aaa Cay*Kbbl KOHTpoONA:

CTPOUTENbHbIN reHepasbHbi MAaH CUCTEMbI CTPOUTENIbHOrO BOAOMOHWMKEHUA, TAEe HaHeceHbl
KOHTYpbl OyAyLLero COOpY)KEeHUA U reosiormyeckne paspesbl C yKasaHMEM GUNbTPALMOHHbIX CBOMCTB
rPYHTOB;

nporpamma BeAEeHWs TUAPOreosIoOTMYECKMX W reodesmyeckux HabnwogeHuit B nepuog,
CTpOMTENbCTBA.

12.23. B npouecce npom3BoACTBa paboT c/ieayeT NpoBepsATh:

cobntofeHne NPOEKTHbIX Pa3MePOB CKBaXKUH;

rPaHy/IOMeTpUYEcKnii coctaB 0b6CbIiNoK GUALTPOB BOAOMOHUMKAOLWMX CKBAXKMH B COOTBETCTBUM C
NPUHATLIM B NPOEKTE NPOU3BOACTBA paboT;

YCTAHOBKY GUNBbTPOBbLIX KO/IOHH;

rPaHy/IOMETPUYECKUIA COCTAB U NPaBUIbHOCTb YKNAAKN GUIbTPOB Ha OTKOCAX KOT/IOBAHOB COMNacHoO
NPOEKTY NPOn3BOACTBa PaboT MO BOAOMNOHUMKEHUIO B HEYCTOMUYMBbIX (CydDO3MOHHBIX) TPYHTaX, a TaKkKe
Npu OTKPbITOM BOAOOT/IUBE;

COCTOSIHME OTKOCOB M IHA KOT/1I0BaHa, YTO A0JI}KHO NPOBOAUTLCA NYyTEM eXKeQHEBHOrO BU3yaibHOTO
OCMOTPA, a TaKKe C YYEeTOM aHaNM3a rMaporeosiorMiecknx n reogesnyecknx HabnaeHuin;

COCTOSIHWE TEPPUTOPUN N COOPYKEHWNM, HAXOAALLMXCA B 30HE AENPECCUOHHON BOPOHKM.

3ameyeHHble U3MEHEHUS AO0MKHbI OTMEYaTbCA B }KypHase npoussoacTsa pabor. O HapyweHusax
cnepyet coobuwaTb NPOEKTHOM OpraHWsauuMn, 3aKasuMKy W TNaBHOMY MWHMKEHepy CTPOoUTeNbHOro
noapasaeneHunsa Ana HesameaMTeIbHOrO NPUHATMA COOTBETCTBYHOLMX MEP MO UX YCTPAHEHWUIO.

12.24. Cnyba reoTexHUYECKOro KOHTPOJIA AOJ/I)KHA y4yacTBOBATb B NMPMEMKEe B 3KCMayaTauuio
CTPOUTE/IbHOrO BOAOMOHUMXKEHUA, @ TaKXKe NPU ero IMKBUAaLNU.

Cny»ba reoTexHUYECKOro KOHTPO/IA 40JI*KHa NPOBOAMUTL HAbNOAEHMA 33 PACXOAOM OTKa4YMBAEMOM
BOAbl, CHUKEHMEM YPOBHEN (HanopoB) MoA3emHbIX BOA, Ha NMpuU/eralowei Tepputopmmn, USMeHeEHMEM
XMMMYECKOTrO COCTaBa, TeMNepaTypoi OTKaYMBaeMOM BOAbI, KOJIMYECTBOM BbIHOCMMbIX BOLOM TBEPAbIX
yacTuL,.

12.25. Cnyxba reoTEXHMYECKOrOo KOHTPOJIA [A0/KHa TMPOBEPATb YCTAHOBKY KOHTPOJIbHO-
n3MepuTeNIbHOM annapaTtypsbl, NpeaycMoTpeHHyto B npoekTe KMA. B coctaB KUA A0/1KHbI BXOAUTD:

Nbe3oMeTpbl ANA  OnpeseseHua CKOPOCTU MOHWMMKEHUA TPYHTOBbIX BOZ W  MOJIOXKEHUA
AenpeccUoHHOM KpUBOM B Nepuog, aKcnyaTaunm;

penepbl M Mapku AnsA onpefesieHUs BO3MOMKHbIX Aedopmaumnii TEPPUTOPUM U COOPYKEHUN,
HaxXo4ALWMXCA B 30HE BAUAHMA BOAOMNOHUMKEHMS;

apyroe  usmeputenbHoe obopygoBaHWe, HeobxoaMmoe AN 3KCMJyaTaUuM  CUCTEM
BOZONOHUXKEHUA (NOTKN ANA 3amepa PacxoaoB BOAbl, WAbN0OHbI 414 onpeaeneHns U3MeHeHNIt KOHTYPOoB
OTKOCOB U T.M.).

KoHTpoAb KayecTBa paboT No yKpenaeHUo 0CHOBaHW

12.26. Mpu npoBeAeHUW chNeumanbHbiX BWAOB pPaboT MO  YKPENIeHW OCHOBaHUM
rMAOPOTEXHUYECKMX COOPY)KEHMM C MOMOLLBIO LIEeMEHTAUMM, YCTPOMCTBA NbAOIPYHTOBbLIX 3aBeEC U
TPAHLWEWNHbIX CTEHOK HEOH6XO0AMMO NPOBOAMUTL KOHTPOJIb KAYECTBA BbIMO/IHEHHbIX PaboT.

12.27. B npouecce UeMeHTaUMM HeobXoAMMO MOCTOSSHHO OCYLLEeCTBAATb KOHTPO/Ib KayecTsa
3aKpensieHma rpyHTa. Mpu sTom ciegyeT onpeaensTb CTENEHb NPOMNUTKU FPYHTA PacTBOPOM, COCTOSIHUE
€ro B Mopax, a Tak»Ke 0CTaTOYHY NOPUCTOCTb, OAHOPOAHOCTb 3aKpenaeHMA U KO3PPULMEHT GUNbTPALLUK
YNPOYHEHHOTO (YN/JIOTHEHHOTO) rPYHTAa.

KomnneKkc uccnenoBaHuii KayecTBa 3aKpenieHusa rpyHTa BbIMOAHAT AM60 HeNnocpeaCcTBEHHO Ha
3aKpenIaemom y4yacTke (onpeaensoT OCafKy LTamna, U3ydyatoT CTPYKTYPY 3aKpensieHHOro rpyHTa no
wypdam u ap.), "mbo B nabopaTopmn Ha 0bpasLax (MOHONUTHOCTb, MPOYHOCT).

BoAonpoHMLAEMOCTb 3aKPENIEHHOTO TPYHTa ONpeaensioT HarHeTaHMeM BOAbl B KOHTPOJIbHYIO
CKBaKUHY.

Ecnn NpOYHOCTb 3aKPEenNeHHOro rpyHTa oKaxketca meHee 90% YCTAaHOB/IEHHOW MNPOEKTOM, a



yaenoHoe sogonoraoueHue - bonee 110% NpoeKTHOM BENNYMHbI, KA4ECTBO 3aKPENIeHNA rpyHTa cneayeT
CYMTaTb HEYA,0BNETBOPUTENBHBIM U HEOOXOAMMO NPOBECTU AOMNONHUTEIbHOE YKPEneHue.

12.28. Mpwu nponssoacTBe PaboT HEOBXOAMMO NPEACTABUTL CAEAYIOWYI0 AOKYMEHTALMIO:

KYPHaN no LemeHTauuu, B KOTOPbIN 3aHOCAT AaHHblE MO PEeXMMY HarHeTaHWs, COCTaBy CMecH,
KOHUEHTpaLnm 1 pacxoay pactsopa;

XypPHan NabopaTopHbIX UCMBITAHUIN MaTePUANOB;

YKYPHaN 1 akTbl KOHTPObHbIX UCMbITaHWI 3aLEMEHTUPOBAHHOIO MPYHTA;

KYpHan HabaoaeHW 3a GUNbTPALMEN U NONOXKEHMEM YPOBHEN BOAbI B Mbe30METPaX;

NCNONHUTENbHbIA NPODUIb NO OCAM 3aKpeneHHOro Macc1Ba;

NAAH PACcnNONOXKEHUA CKBAXKUH.

12.29. MNpw co3gaHnmM NbaorPyHTOBOM 3aBeCbl 3aMOPaXKMBalOLWAn CMCTEMA MOXKeT OblTb CAaHa B
3KCM/lyaTauMilo /MWL MNOCAEe €ee MUCMbITaHUi, BO BPemsa KOTOpbIX MpoBepatoT paboTy Bcex y3nos
3aMOpPaKMBaAKOLLEN CTaHLMWU, NPOYHOCTb M BOLOHENPOHULLAEMOCTb MarucTpasibHbiXx TPy6ONpoBogoB U
3aMOpPa*KMBAIOLWMX KOJIOHOK, a TakXe paboTy 3amopHbIX YcTpoMcTB. Mo pesynbTaTam WCMbITAHUMN
HaANEeXUT COCTAaBUTD aKT.

12.30. Bce HabnoaeHWs 3a peXMmMamMm U MOKasaHUA WM3MEPUTEsIbHbIX U PErncTpupytowmx
npubopoB creayeT 3aHOCUMTb B KYPHan, KOTOPbIA ABNAETCA OCHOBHbLIM MEPBMYHLIM LOKYMEHTOM MO
aKCnAyaTaLmn CUCTEMBI.

B )KypHane Heo6XoAMMO PermcTpmMpoBaTh:

TEMNEPATYpy TENJIOHOCUTENA B MArMCTPasibHbIX TPYOOMNPOBOAAX U KOJIOHKAX;

NOKasaHMA BOAOMEPOB U MAaHOMETPOB, YCTAHOB/IEHHbIX HA FaBHbIX MarncTpanax U oTAeNbHbIX
KOJIOHKaX.

12.31. Mpn HopManbHOMN paboTe 3aMOpaKMBAOLWMX KOJMIOHOK PasHULA MexAay TemnepaTypamu
TENNOHOCUTENA B NUTATENIbHOW M OTBOAALLEN Tpybax B nepsble 5 - 10 cyT 3amopaxkKMBaHUA [O/KHA
coctasnATb 4 - 6 °C, 3aTem nocteneHHo CHMKaTbcA A0 2 - 3 °C, a K KOHUY aKTMBHOIO 3aMOparkMBaHMA
cHuKaTbeA Ao 1 °C. OTKAOHEHME OT 3TOro peXrma yKasbiBaeT Ha 3acopeHmne CUCTEMbI MUTAHUA KOJIOHOK.

12.32. [OnAa KOHTpONAA HaA pacnpegeneHnem TennoHOCUTeNA Mo OTAe/IbHbIM  y4acTKam
3aMOpPaXMBAHUA HA Ka*KOAOM W3 nNapaniefibHO NOAK/AOYEHHbIX pachnpesenvTeneil ycTaHaBAMBAOT
anddepeHumanbHble MaHOMETpPbI ¢ Anadparmamm.

12.33. KoHTpOAb TemnepaTtypbl FPyHTa B NpoLecce ero 3aMOpPa*KMBAHUA CAedyeT OCYLeCTBAATb
yepes KOHTPO/bHbIE TEPMOMETPUYECKME CKBAMKMHbLI, KOTOPble PAChofaraloT Mexagy pabouynmu
CKBaA*KMHaMW M MO KOHTYpY byayLiein nbA0rpyHTOBOM CTEHKU B COOTBETCTBMM C MPOEKTOM, 06beaNHEHHble
B rpynnbl Ha TUNOBbIX U AHOMANbHbIX Y4AaCTKaX 3aBECbl C PacCTOAHMEM MeXKay rpynnamu 15 - 20 m.

12.34. TemnepaTypy rpyHTa B TEPMOMETPUYECKUX CKBAXKMHAX HALJIEXKUT USMEPATb TEpMOMETPaMm
CONPOTUBNEHUA WAM TEPMOPE3UCTOPAMK, MPUMEHEHME KOTOpbIX Mo3BOAsAET ObiICTPO M C OfHOM
NU3MepUTeNIbHOM CTaHLUK onpeaenTb TemnepaTypy rpyHTa B paguyce 200 - 250 m Ha pasHbIxX r1ybuHax
M NPOM3BECTM aBTOMATUYECKUN ee 3anncb. 3amepbl TemnepaTypbl B nepsble 10 - 15 gHel 3aMoparKMBaHUsA
cnepyet OCYLLeCTBAATb 2 pa3a B CYTKMU, NO UCTEYEHUM 3TOrO CPOKa - 1 pa3 B CYTKU Yepes Kaxkable 5 m no
rnybuHe, a Npu CIOUCTOM PA3HOPOLHOM CTPOEHUM MACCUBA - B KAXKAOM CJl0€.

12.35. KoHTpo/1b KayecTBa yCTPOMCTBA NPOTUBOOUABTPALMOHHBIX M HECYLUUX CTEHOK, YCTPOEHHbIX
TpaHLWeNHbIM Ccnocobom, HeobxoAMMO OCYLLEeCTBAATb MOOMEPALMOHHO, C COCTaBAeHMEM aKTa Ha
CKpbITble paboTbl HA KaXKayto onepauuio.

12.36. B npouecce pabot TpebyeTcs:

BECTU CUCTEMATUYECKMI KOHTPO/Ib KauecTBa 6EHTOHMUTOBOMO PAacTBOPa;

NpoBepPATb UCXOAHbI HEHTOHUTOBBIN MATepMan NP NOCTYNEHUU €FO HA CTPOMKY;

noabupaTtb B nabopaTopum coctaB HEHTOHUTOBOrO PacTBOpa U KOHTPOAMPOBATb CTabUALHOCTb
napameTpoB 3TOro pacTeopa (NA0THOCTb, BA3KOCTb, BOA0OTAAYA U ApP.) KaK MPM NPUrOTOBAEHUM U BblAave
ero Ha pacTBOPHOM y3/e, TaK U B MeCTax ero MCNoJib30BaHuA.

[ns 3TOoro Ha Bcex y4yacTKax caegyeT 6paTtb Npobbl pacTBOpa U NPoM3BOAMUTb MX NabopaTopHbIN
aHanus.

Mpwn paspaboTKe TpaHLWeNn cregyeT BeCTU HenpepbiBHOE HabalogeHWe 33 ypOBHEM pacTBopa U
YPOBHEM TPYHTOBbIX BOA, MOCKOJ/IbKY CHUXKEHWEe MepBOro M3 HUX WAM MNOBbIWEHUE BTOPOro MOXKeT
NPUBECTM K 06pyLLEHNIO OTKOCOB.

12.37. UcnonHutenb paboTt 0ba3aH:



BeCT Nnoabop maTepmnanos ANa 3aN0NHEHWNA TPAHLWEN U CKBAXKMH;

onpeaenaTb UX rpaHyIOMeTPUYECKMIA COCTaB, Npeae bl NAaCTUYHOCTH, BAAXKHOCTb, HEO6XOANMYHO
BA3KOCTb PacTBOPA, MPOYHOCTHbIE U NPOTUBOPUALTPALMOHHbIE CBOCTBA;

NpoBepATb 3arpA3HeHNe PacTBopa, NOAHOTY NPOMNUTKM BEHTOHUTOM BbIHYTOTO U3 TPAHLLEN FPYHTA
B C/lyyae, eC/iv OH NpegHa3HayvyaeTca 41a UCNONb30BaHMA B BUAE 3aMONHUTENA, @ TAKKe Ha/lume B Hem
KaMHeMl, IMH3 NPOHULAEMOro rpyHTa 1 gp.

KOHTpOb J0/KEH BECTUCH HEMPEPBIBHO KaK NPY NPUTOTOBJEHNMN CMECH, TAK U NPU ee YKNaLKe NoL,
6EHTOHMTOBbIW PacTBoOp.

MNpumeHeHne Ha obnaA3aTenbHOM ocHoBe pasgena 13 obecneuymBaeT cobnogeHne TpeboBaHWM
depepanbHoro 3akoHa ot 30.12.2009 N 384-®3 "TexHUuyeckuin pernameHT o 6e30nacHOCTM 34aHUN U

coopyeHuin" (MoctaHoBneHue MpasuTtensctea PO o1 26.12.2014 N 1521).

13. HabntoaeHua 3a noseaeHMEM OCHOBaHWM
B NpoLecce aKcnayaTaumnu

Llenn n 3agaun HabnogeHuit 3a noBeaeHNEM OCHOBaHUIA

13.1. HabnoaeHua 3a nosegeHMeM OCHOBaHMI B MPOLLECCe IKCMAyaTauun ciegyet NpoBoAUTb Ha
coopyeHuax | m |1l KnaccoB, a NPU CNOXKHbLIX WHXEHEPHO-TEO/NIOMMYECKUX YCNOBUAX TaKkKe Ha
coopyeHuax Il n IV Knaccos, Ha NPOTAXKEHWUW BCEro MNepuopa 3KCNAYaTaUUU TUAPOTEXHUYECKUX
06beKTOB. 3TN HabaogeHWa A[O0MKHbI 0becneynTb KOJIMYECTBEHHbIE OLLEHKM M3MEHEHWA COCTaBa,
CTPOEHMA N CBOMCTB FPYHTOB OTAE/bHbIX Y4aCTKOB, 30H OCHOBAHWA B MPOCTPAHCTBE U BO BPEMEHMW.

13.2. TnaBHO LeNblo HAaTYpHbIX HabatoaeHUN aBnseTca obecneyeHne 6e3onacHoOM aKcnayaTaumm
COOPY}KEHUI MyTEM CBOEBPEMEHHOrO BbISIBJEHUSA OMAacHOro Pa3BUTUA MPOLLECCOB B3aMMOLENCTBMUA
COOPYKEHUI C NPUPOAHON CPEeAON, a TaK}Ke BbIIBIEHUSA HE NPOrHO3MPOBAHHbIX MPOLECCOB U ABAEHUI
AN OMepaTMBHOIO BbIMONHEHUA NPeAyNpesKAaAWmMX M 3aWUTHBIX MeponpuatTnin. B npouecce
HabnoaeHU npoBoasTCA:

OLEHKa MW3MEHEHUI WHKEHEepPHO-Teo/IoTMYEeCKUX YC/IOBUIM 3a Nepuoj CTPOUTENbCTBA MU
3KcnayaTauum  rMAPOYy3na,  BKAOYAA  M3MeHeHus  penbeda,  reoNOrMYEcKOro  CTPOEHMS,
rMapPoreonorMyecknx YCnoBuiA, COCTaBa, CTPOEHUS M CBOMCTB TPYHTOB, aKTUBHOCTU WHXKEHEpPHO-
reonorM4eckmnx NPoLLeccos;

YCTQHOB/IEHME MNPUUYMH OCadOK, MPOCAAO0K, CMelleHWi, aedopmauuin, TpewmrHoobpas3oBaHus,
OUNBTPALMOHHbBIX PACX0[08B U APYTUX HEMPOEKTHbIX CUTYaLMiA;

KAQuYeCTBEHHbI W KONMYECTBEHHbI NPOrHO3 W3MEHEeHWA BO BPEMEHM U B MPOCTPAHCTBE
TEXHOMPUPOLHbIX MPOLLECCOB C OLLEHKOW BEPOATHOCTM aBapPMMHbLIX CUTyaUMA WM CBA3AHHBIX C 3TUM
ywep6os;

pa3paboTka Mep MO NpPeaoTBPALLEHUIO [a/ibHENIEero pasBUTMA HEraTMBHbIX MPOLECCOB B
OCHOBAHMW, BOCCTAHOBNEHWUIO YC/0BUIA HOPManbHOM ero paboTbl, OOOCHOBAHWMIO  3ALUUTHbIX
MeponpuUaTUN.

13.3. B 334341 HabtogeHUN AONKHbI BXOAUT:

BbIAB/IEHNE WU OKOHTYPUBAHME 30H BIMAHMUA OMNACHbIX NPUPOAHbIX NPOLECCOB;

OLEHKa M3MEHEHWIN COCTOAHUA W CBOMCTB FPYHTOB OCHOBaHMA (HabyxaHuA, npoTamBaHwuA,
npomeps3aHua,  pPasynNoTHEHMUs,  TpewmHOoobpa3oBaHWA), YPOBEHHOro, TemMnepaTypHOro MU
rMOPOXMMUYECKOTO PEXKMMA NOA3EMHbIX BOL;

bUKCcMpoBaHME AMHAMUKKU PasBUTUA OMACHbIX WHMKEHEPHO-Te0NOMMUYECKUX (TEXHOMPUPOAHbIX)
MPOLLeCCOB, MPU KOTOPbIX B OCHOBAaHWW M3MeEHAETCA KaKan-Mbo XapaKTepWUCTUKA COCTOAHUA UK
CBOWCTBA TPYHTOB (pasynnoTHeHWe, TPelwMHOobpa3oBaHWe, OMOA3HW, 06Basbl, CONNPIOKLMA, cenu,
reogMHaMMYeckMe M KpMOreHHble MpoLecchl, nogTonneHne, nepepaboTka beperos, BbIBETPUBAHUE U
ap.);

OLeHKa U3MeHEeHWI INyH6UH Ce30HHOTO NPOMepP3aHMA U NPOTAaUBaAHUA TPYHTOB;

BbIAB/IEHNE HaNpPaBAEeHUN U3MEHEHMA HabN04AaEeMOM XapaKTEPUCTUKM (Hanpumep, OTKPbITUS UK
CMbIKaHUA TPeLLMH);



OLLEHKa U3MEHEHUA aKTUBHOM 30HbI NOJ COOPYKEHMEM C OLEHKOM ee MOLIHOCTU U NOC/OMHbIM
(nnn nobnouHbIM) onpeaeneHMeM N3MEHEHUI XapaKTePUCTUK CBOMCTB FPYHTOB Npu Bapuaumax YBBE u
T.A.

Ha rmgpoTexHuyeckmx coopy:KeHusx | Knacca, pacrnosioXKeHHbIX B paloHax € ceMcMUYHOCTbIO 7
6an110B M Bbile, U Ha coopyKeHuax |l Knacca, pacnonoXKeHHbIX B paltoHax C CEMCMUYHOCTbIO 8 6annoB U
Bbllle, HEobXoAMMO BECTM AMHAMMYECKUA NACMOPT COOPYKEHUMA U MPOBOAUTL ChELManbHble
HabaoaeHUA N ncnbiTaiuaA B cootsetcTBumn ¢ FTOCT P 22.0.01 n TOCT P 22.1.02.

13.4. HabniogeHus 3a noBegeHMEM OCHOBAHMA [AO/KHbI ObiTb OpraHM30BaHbl Ha OCHOBE
MaTepmanoB WHMKEHEPHbIX U3bICKAHMA C Hayasa WUX BO3BEAEHUS U MPOAO/IKATbCA B TEYEHWE BCEro
BPEeMeHM CTPOUTENBLCTBA M SKCMAyaTauum.

B npouecce cTpouTenbCTBa KOHTPOJ/Ib OCYLLECTBAAETCA C MOMOLLblO 3aKknagpiBaemoit KUA
(4aTYMKOB NOPOBOroO AaB/ieHMA, TEMNEPaATYPHbIX TEPMOPE3UCTOPOB, AATYMKOB U3MEHEHMA KOHTAKTHbIX
HanpsaXeHun 1 T.M.).

13.5. HabnogeHusa cnegyet npoBOAUTb Ha XapaKTepHbIX, CreunasbHO 060pyA0BaHHbIX MYHKTax
HabnoaaTeNnbHOM ceTu.

3apauun, obbem M NepuoanyHoOCTb HabAeHUIM, COCTaB CeTU NepBOHaYa/IbHO YCTAHAB/IMBAKOTCA
NMPOEKTOM W B AafibHellemM MOryT ObiTb M3MEeHeHbl Ha OCHOBaHWM pe3ynbTaToB HabnaeHun, B
3aBMCMMOCTM OT COCTOAHUA TUAPOTEXHUUYECKMX COOPYNKEHWM. DTU M3IMEHEHWUs COrnacoBbIBaOTCA C
NPOEKTHOW OpraHu3aLmnen, KoTopan BbiMycKasia NPOEKT COOPYKEHUA.

13.6. A KaxKAoro HanopHOro rmapoTEXHUUYECKOTO COOPYMKEHUS B MECTHbIX MPOU3BOACTBEHHbIX
WMHCTPYKUMAX [OJIKHbl ObiTb NpuBeAeHbl pa3paboTaHHble MNPOEKTHOW opraHusauueln npeaesbHo
OONYCTUMble 3HAYEHUA AMArHOCTUYECKUX MOKas3aTenel COCTOAHNA U CBOMCTB OCHOBAHMSA, KOTOpble MOryT
YTOYHATHLCA HA OCHOBE Pe3y/1bTaToB NPOBEAEHHbIX HabOAEHWNA.

13.7. ina noBblWeHUA onepaTMBHOCTU U AOCTOBEPHOCTN HabAtOAEHUI 338 NOBeAEHNMEM OCHOBaHMA
B NpoLuecce 3KCnayaTaunum peKoMeHayeTcs MCNoNb30BaTb aBTOMATU3UMPOBAHHbIE CUCTEMbI U3MEPEHNA,
BK/ItOMAtOLLME coBpeMeHHble DBM. YpoBeHb aBToMaTu3aumn onpegenserca ob6bemom KUA 1 ychosmnamu
3KcnyaTaymu.

13.8. Mpu nposBeseHUN HabnwoAEHUI 33 noBeaeHMeM ocHoBaHM [TC Heobxoanmo cobaopaTtb
cnepyowme TpeboBaHMA:

pPerncTpmMpoBaTb YpoBHM BbedoB M CpeaHECYTOUHYIO TemnepaTypy BO3gyxa B CTBOpE rMapoysna
eXeZlHeBHO;

obecneynTb [OCTAaTOYHYKO YacCTOTy CHATMA oOTcyeToB C npubopoB KWA B 3aBucMmoctn oOT
WHTEHCMBHOCTU W3MEHEHMA Harpy3ok W BO3AeUCTBMA. [1pn BbICOKON CKOPOCTM HAMOJIHEHUA U
OMOPOHEHMA BOAOXPaHWAMLLA, PE3KMX TeMMepaTypHbIX M3MEHEHMSAX 4YacToTa OTCYETOB AaTYMKOB,
OTK/IMKAIOLINXCA Ha 3TU M3MEHEHUS, A0/KHA ObiTb Bbille, YeM B Nepuoa MeAsIeHHO M3MEHSIOLWMXCA
BO34ENCTBUIA;

obecneuynTb 4OCTOBEPHOCTb NOKa3zaHni KMA n goctaTtouHyto KBaindmKaumuio cneumnanmcros.

HabnoaeHns gonxHbl NPOBOAUTLCA 3a:

aedopmMmaLMaMn OCHOBAHWUA U PAaCKPbITUEM TPELLMH Ha KOHTAKTE C COOPYKEHUAMM;

NPOTUBOAAB/NIEHUEM MO/ COOPYKEHUEM;

BENYNHON PUNbTPALMOHHbIX PACXOA0B;

COCTOAHUEM BOPTOBbIX MPUMbIKAHUA.

13.9. MNpoeKT HaTypHbIX HabAOAEHUN (MOHUTOPUHIA) TMAPOTEXHUYECKUX COOPYKEHUN OONKEH
pa3pabaTbiBaTbCA CMeLMan3MpoBaHHOW OpraHM3auuMen, MMeloLWen COOTBETCTBYOWME AOMYCKM Ha
nposBeAeHue JaHHOro Buaa pabor.

CocTaB 1 06bem HaTypHbIX HabAtogeHWI 3a ocHoBaHUAMM I'TC B obLiem cinydae cneayeTt HasHayaTb
B 3aBMCMMOCTM OT K/1aCCa COOPYKEHUS, €ro KOHCTPYKTUBHbIX 0COBEHHOCTEN, UHKEHEPHO-TE0I0MMYECKMX,
KAMMATUYECKMX, CEUCMMYECKUX YCIOBUI, @ TAKXKe YCN0BUIA BO3BEAEHMA M SKCMNYaTaLMUM.

PerynapHble WHCTPYMEHTaNbHble M BW3yasibHble HaTypHble HAbAlOA4EeHUA 33 OCHOBaHMAMM
TMOPOTEXHUYECKMX COOPYMKEHUW LO/KHbI NPOBOAMTBCA B peXMME MOHWUTOPUHIA B CPOKM U C
NepuoanYHOCTbIO, ONPeAeNsieMbIMN NPOrPaMMOM Hab o AeHUNA.

B cocTaB MHCTPYMEHTa/IbHbIX HaTypPHbIX HabAOAEHUI A0/IKHbI ObITb BK/IOYEHbI BCe HaboaeHus
33 OCHOBaHMEM KOHKPETHOrO COOPYXKEHWUS B COOTBETCTBUM C NepeyHeM ANarHoCTUYECKUX NoKasaTenen,
XapaKTepusyowmx ero paboTy U TeXHNYECKOe COCTOSIHUE, KOHTPOAUPYEMbIE 3HAYEHUS KOTOPbIX MOTYT



N3mepATbCA cTaunoHapHoi KMA u (an) nepeHocHbiMK Npubopamm.

CoctaB 1 06beM HaTypHbIX HABAOAEHMI 32 OCHOBAHUAMM COOPYKEHUI U NPUPOLHOW CPeaon B
30HE B3aMMOAENCTBUA C COOPYKEHMEM OMNPELEenstoTca B MNPOEKTe MOHMTOPMHIA HA OCHOBAHMU
CLueHapueB BO3HMKHOBEHMA 4pesBblYaliHbIX M aBapWMHbIX CUTyaLMi C LLe/IbI0 CBOEBPEMEHHOMO WX
npeAoTBPaLLEHMA.

13.10. HaTypHbIMKW HabAOAEHMAMM 33 OCHOBAHMAMMU BETOHHbIX U Kene30H6eTOHHbIX COOPYKEeHUI
Heobxo0AMMO OLLeHMBATb:

HanpsXeHHo-AedOPMUPOBAHHOE COCTOAHNE 31EMEHTOB OCHOBAaHUSA;

pa3ynJIOTHEHWE CKa/IbHOrO OCHOBAHMA B 30HE KOHTaKTa C MOAOLBOW MJIOTUHDI;

PACKpbITUE TEKTOHMYECKUX TPELLMH U TPELLMH OTAENbHOCTEN B CKaJIbHOM OCHOBAHWU;

obuwue 1 oTHoCUTENIbHbIE NepeMeLLLEHNSA OCHOBAHUS;

OUABTPALMOHHDIN PEXKMM OCHOBAHMA U HePEroBbIX MacCUBOB COMPSAKEHUN;

TeMMepPaTypPHbI PEXKUM OCHOBaHMA, BOLOXPAHUANLLA;

BMOpPALMOHHbIE HarpysKku oT paboTbl arperatoB U BOAOMNPOMNYCKHbIX YCTPOMCTB.

HaTypHbIMM HabNOAEHUAMM 33 OCHOBAHMAMM TPYHTOBLIX COOPYXEHWH (NNOTMH W gamb)
HeobxoaMMO OLEeHNBaATb:

OUNBTPALMOHHDIN PEXNUM OCHOBaHWSA, beperoBbIX MPUMbIKAHUI;

obLme N OTHOCUTENbHbIE OCaZKM U NMepeMeLLEHNS;

NopoOBOE AaBAEHUE B INIMHUCTbIX TPYHTAX;

GUNBTPALMOHHYIO MPOYHOCTb FPYHTOB OCHOBAHMA 1 6eperoBbiX MPUMbIKAHWUA;

TEMNEPATYPHbIN PEXUM, OCHOBaHUS, Beperos M BOLOXPAHWIMLIA (B KPMONUTO3OHE);

HanpsXeHHO-AePpOPMMPOBAHHOE COCTOAHUE;

BbIAB/IEHNE N OLLEHKY BbIXOA0B PpUAbTPALMM B OCHOBaHMM U Beperax;

PErucTPaLmIo U OLLEHKY 04aros GpUAbTPALMOHHO-CYPPO3MOHHBIX BbIHOCOB MPYHTA M3 OCHOBAHMA,
6eperosbIxX U NOMMEHHbIX MAacCMBOB, MPUMbIKAIOLLMX K COOPYIKEHUAM,;

KOHTPO/b 338 PaboTON U COCTOAHMEM ApEHANKeEN, BOAOOTBOAALLNX BbINMYCKOB, KAHAB U KIOBETOB.

KoHTpO/IbHO-U3MepuTeibHan annapaTypa

13.11. OcHauweHne ocHoBaHui ITC Ha nepuog UX 3KCNyaTauumu KOHTPOJIbHO- M3MEPUTE/IbHOM
annapaTypoit LONXKHO OCYLWeCTBAATbCA, raBHbiIM 06pasom, B nNepuos WX CTPOUTENbCTBA MO
cneumanbHOMY NPOEKTY HAaTYPHbIX HabAoAeHUI (MOHUTOPUHTA).

B coctaB KMA ponxHbl BKAKOYATbCA M3MepuTe/bHble Npubopbl (AaTiMkn, npeobpasosBaTenu)
CEPUMAHOrO (MPOMBILINEHHOTO) TUMNA, MpoLleAlMe MEeTPOIOTMYECKYI0 aTTecTaumio U cepTUduKaumio,
yaosnetsopsaiowmMe TpeboBaHMAM MO TOYHOCTM M AMANA30HY W3MEpPEeHUN, [0/IFOBPEMEHHOMN
cTtabunbHoCTH.

B npoeKTe MHCTPYMEHTA/IbHbIX HAaTYPHbIX HABAOAEHUI A0NXKHbI ObiTb NPeaycMOTPEHbI Mepbl MO
3awmTe oT nospexaeHuin KMA, KabenbHbIX IMHUIA OT YCTAHOB/IEHHbIX B COOPYXEHUE U3MEPUTENbHbBIX
NpMBOPOB M U3MEPUTENBbHBIX MYNbTOB, @ TaKKe Heobxoaumble mepbl Mo obecneyeHUto 6e3onacHoOro
npouseoacTea paboT Npu NpoBeAeHUM U3IMEPEHUIN.

B KauyecTBe W3MepUTE/IbHbIX YCTPOMCTB, He TPebyloWMX MeTPOSIOrMYEecKon aTTecTaumm,
AOMNYyCKaeTca UCNonb3oBaTb B cucteme KUA npmubopbl HENPOMbILWIEHHOIO U3rOTOB/IEHMA, NpoLleame
LUMPOKYIO anpobaumio Ha NPakTMKe (TPyOHble Nbe30MeTpbl, MEXaHUYECKUE LWeNeMepbl, reofe3nyeckme
MapKK1 1 penepbl, NEHTbI, PENKU U T.1.).

13.12. KOHTPONbHO-U3MepUTENbHAA annapaTtypa B OCHOBAaHWWU IMAPOTEXHUYECKOTO COOPYKEeHUA
[O/MIKHA BbITb yCTaHOBMEHA B Hambonee "4yBCTBUTE/IbHbLIX", XapaKTEPHbIX MO PeaKLUn K Harpyskam u
BO34ENCTBMAM 30HaX, B KOTOPbIX W3MEpeHHble Be/NYMHbI COOTBETCTBYIOLLEFO KOHTPOAMPYEMOTO
OMArHOCTMYECKOro NoKasaTens ABASIOTCA OCHOBOW A/1A pacyeTa KputepmeB 6€30nacHOCTN OCHOBAHMS.

Mpwn HazHaYeHMM HOMEHKNATYPbl U Konnyectea KUA B 0CHOBaHMAX A,0MKHbI ObITb Y40BAETBOPEHDI
TpeboBaHMA MO HeobxoAMMOW NpPeaCcTaBUTENbHOCTU, AOCTOBEPHOCTM W CPAaBHMMOCTM pPe3y/bTaToB
WMHCTPYMEHTaNbHbIX HabaoaeHWA.

Mpubopbl M ycTpoKcTBa, NpegHasHayeHHble A8 NPoBeAEeHMA HaATypHbIX HabatogeHuin 3a
OCHOBaHMEM, Pa3MeLLAlOTCA, KaK NPaBUAO, B KOHTPOJIbHbIX CEYEHUAX MO BCEW AJIMHE COOPYMKEHMUA C
YYETOM €ro KOHCTPYKTUBHbIX PELLUEHWNI, MHKEHEPHO-FE0NOTMYECKUX U TEOKPUONOTUYECKUX OCOBEHHOCTEN



M NpoduNs NOBEPXHOCTU OCHOBAHMA.

Ko/iM4ecTBO KOHTPO/IbHbIX CEYEHUI NO AJIMHE OCHOBAHMA HA3HAYalOTCA C TAaKMM PacyeToM, YTOObI
Mo MOKa3aHMAM YyCTaHoBAeHHOMW B Hux KWUA mMOXHO 6bl10 C  AOCTaTOMHOW NOAPOOHOCTbIO
XapaKkTepusoBaTb pPaboTy M COCTOAHME OCHOBAHMA B LENIOM W OTAE/bHbIX Hanbosiee OTBETCTBEHHbIX
Y4YaCTKOB U 3/1IEMEHTOB.

13.13. TMpu chave TrMAPOTEXHUYECKOrO COOPYKEHUS B MPOMbBIWAEHHYIO 3KChayaTauumio
reHnoApPAAUYMK, OCYLLECTBAAOLLMNIN CTPOUTENBCTBO M MOHTaXK KUA, nepenaeT 3aka3umKy Mo akTy NPpUEMKU-
CA,Q4M BCHO YCTAHOBNEHHYIO KOHTPOJIbHO-U3MEPUTENIbHYIO annapaTypy, a TakkKe:

KOMMNIEKT paboumnx yepTeKen U UCNONHUTENbHbBIX CXEeM Ha yCTaHOBKY KUA;

nacnopTa, aTTecTaTbl M MOHTAXKHO-3KCM/1yaTaLMOHHbIE MHCTPYKUUM CPEACTB U3MEPEHNN;

aKTbl MPEAMOHTA)KHOM M MOC/IEMOHTAXKHOW MPOBEPOK paboTocnocobHoCTM NPMBbOPOB, akTbl Ha
YCTaHOBKY NpMBOPOB B COOPYKEHUS;

MOHTa¥KHble BELOMOCTV NpMbopoB.;

KypHanbl "HynesbIx" 1 nocnenyowmx nsmepeHnin no KMUA, TexHMYecKme oT4eTbl MO BbINMOIHEHHbIM
HaTYPHbIM HabloAEHMAM B CTPOUTE/IbHbIN Nnepuoga,

13.14. Moaxogbl K nameputenbHbiM nyabTam KUA gomKHbI OoTBeYaTb TPEeOOBAHUAM TEXHUKMU
6e30MacHOCTU U OXpaHbl Tpyaa.

Pexxum HabnogeHunit 3a noBegeHMemM OCHOBaHMM
B npouiecce aKkcnayataumm IMC

13.15. HaTypHble HabnAeHWA 33 OCHOBAHUAMMU TUAPOTEXHUYECKUX COOPYNKEHUN OONMKHbI
HauYMHATLCA HA CTaAUM WX CTPOUTENbCTBA M MPOAOMKATLCA HEMPEpPbIBHO B TeYEHWe BCero nepuoga
YKM3HEHHOTrO LMK/Ia COOPYKEHMMN BMNAOTb A0 UX KOHCEPBALMM UM INKBUAALMMN.

0N Kaxkgoro KOHKPETHOro OCHOBaHMA TMAPOTEXHUUYECKOTO COOPYMKEHUA NEepuoaUyYHOCTb
peryfnapHbIX HATypHbIX HabNOAEHWA YCTaHABAMBAETCA MHAMBUAYANbHO C YY4E€TOM WHXKEHEepHOo-
reo/IorMYeckmnx, rmaporeoIorMYeckmnx, reoOKPUONOrMYECKMUX YCAOBUIA, KOMMOHOBOUYHbIX M KOHCTPYKTUBHbIX
0CODEHHOCTEN COOPYKEHUM, XapaKTepa PeakUUn COOPYMKEHWUSA Ha HArpysKM U BO3AEWNCTBUA, HaAMUUA
(oTcyTCTBMA) M MHTEHCUMBHOCTM pPa3BUTMA HEBNAronpUATHLIX A0S COOPYMKEHUS MPOLECCOB WM
NoBpPEXAEHWUI, YCNOBUIA SKCNyaTaLuUu.

MNepnoanYHOCTb HAaTYPHbIX HAabIOAEHWNIM A0J/I)KHA COCTAaBAATL:

B Haya/IbHbIV Nepuos sKCnayaTaLMm COOPYKEHUA NPU 3aBEPLIEHUM HAaNOIHEHMA BOAOXPaHUANLLA
M HOPMa/bHbIX MOKasaTenen ero COCTOAHUA, BMJIOTb A0 NPOABAEHUSA MPU3HAKOB YCTAHOBMBLLErocs
pexxnuma ero pabotbl, He pexxe 10 - 15 gHelr;

nocne BbIXxoAa PaboTbl COOPYMKEHMA Ha YCTAaHOBMBLIEWCA PEXMUM WU OTCYTCTBUM aHOMasIbHbIX
ABNEHUI AN NPOLIECCOB - HE MeHee ABYX LIMK/I0B B rog.

B MCKNOUMUTENbHbIX CAy4Yasix, Korda B paboTe rMApPOTEXHUYECKOrO COOpPYXeHus HabnwoparoTca
NPosBNEHNE U WMHTEHCUBHOE pPa3BMUTME OMaCHbIX NPOLEeccoB (NoAB/MEHME COCPeAOTOYEHHbIX O4aros
dunbTpaumnm; passutne cyddO3MOHHOIO BbIHOCA PYHTa, MPOCAAOYHbIX M OMNON3HEBLIX ABNEHWUN;
obpasoBaHMe OMacHbIX TPeWMWH; pe3Kkne MoBbileHUA QGUALTPALMOHHbLIX HanopoB, PacxodoB MU
rpafiIMeHTOB Hanopa, MHTEHCUdMKALMA 0CaZOK WUAN FOPU3OHTA/IbHbIX CMELLEHWUIN, PACKPbITUA LBOB U
TpewmH), mnamepeHus no KUA u Bu3yanbHble OCMOTPbI COOPYXHEHWUA [AO/KHbI MNPOBOAUTLCA MO
yyaweHHoMy rpaduKy exegHeBHO WM HECKONbKO pa3 B CYTKM, BMAOTb A0 BbIACHEHMA MNPUYUH
BO3HMKHOBEHMA YKa3aHHbIX MPOLLECCOB M peasiM3auuyM OonepaTUBHbLIX WHMKEHEPHbIX pelleHuMi Nno ux
NIMKBMAAUNMN.

BHeouepegHble UMKAbl namepeHuit no KMA n BU3yanbHbIX OCMOTPOB COOPYXKEHUM LONMKHbI
NPOBOANTLCA: MOCNAE MNPOXOXKAEHMA KaTacTpodMYeCKMX NaBOAKOB; 3emneTpsiceHuit 6onee 5 6annos;
CUNbHBIX LUTOPMOB (yparaHoB); $opCcUpPOBKU YPOBHSA BepxHero bbeda Bbille NPOEKTHOro; nepemep3aHuns
OPEHAMKHbIX YCTPOMCTB.

N3meHeHUa NepuoaMYHOCTU MHCTPYMEHTA/IbHbIX HATypHbIX HAabMOAEHUI Ha 3KCMAyaTUPYEMbIX
rMOPOTEXHUYECKUX COOPYKEHUAX B CTOPOHY YBENYEHUSA UM YMEHbBLLEHWNA LUKNOB U3MEPEHUi (B Mecal,
B roZ) LO/KHbI MPOM3BOAUTLCA TONbKO TMPWU COOTBETCTBYIOLLEM OOOCHOBAHUM 3TUX M3IMEHEHWI
NPOEKTHOW WU/IU CNEeLnann3npoBaHHON HayYHO-UCC/1e0BaTENIbCKOM OpraHn3aLMaMmn B 3aBUCUMOCTU OT
COOTBETCTBMA PaboTbl MU TEXHUYECKOTrO COCTOAHUS COOPYNKEHWUN TpeboBaHMAM MPOEKTa, KPUTEpUAM



6€e30NacHOCTH, a TaKKe cTeneHn MHGOPMATUBHOCTU NOYYAEMbIX AAHHbIX HABAOAEHUIA.

13.16. MepBrYHan 06paboTKa AaHHbIX MOHUTOPMHIA A0KHA 3aK1t04ATbCA B NepeBoAe NoKasaHUi
KWUA 1 nameputenbHbIX YyCTPOUCTB B GU3MYECKME BENNYMHDBI KOHTPOIMPYEMbIX NOKa3aTenei OCHOBaHMA
(Hanpumep, HanNpAXKeHWs, Hanop, pacxo, TemnepaTypa, CMeLWeHuMA W Ap.), B BblABAEHMU OLWIMOOK
NU3MEpPEHUI U B ONEPaTUBHOM 3aHECEHUWU MOAyYeHHON o0bpaboTaHHOM MHPOopMaLMK B Hasbl JAHHbIX
MHPOPMALMOHHO-AMATHOCTUYECKOM CUCTEMbI (KOMNbIOTEP NO/Ib30BaTENsA).

NHPOPMALMOHHO-AMArHOCTUYECKAs CUCTEMA [OO/KHA CO34aBaTbCA Ha 6ase CoBpeMEHHbIX
KOMMbIOTEPHBIX U UHGOPMALMOHHbLIX TEXHOIOMMIA M NPOrPAaMMHO-TEXHUYECKOTO obecneyeHus.

BTopuyHan obpaboTka BBEAEHHON B MHPOPMALLUOHHO-AMATHOCTUYECKYIO CUCTEMY MOHUTOPUHTA
MHOOPMALMM O BbIMOJIHEHHbIX M3MepeHuAax no KWA ponKHa npoBOAUTLCA C UCMNOb30BaHMEM
NPOrpammHOro KommnJaeKca.

PesynbTatbl BTOpUYHOMA 06pabOTKM AaHHbBIX MOHUTOPWUHIA A0MXKHbI ObITb NpeAcTaBAeHbl B BUAE
Tabauu, rpadrMKoB U3MEHEHNA KOHTPOIMPYEMbIX NOKA3aTeiei BO BpEMEHU U OT AEUCTBYHOLLMX Harpys3ok,
aMop pacnpeaeneHus 3HaueHuit nokasartenen (HanpsaKeHUn, Nnpornbos, 0cafoK, CMELLLEHWNI, Hanopos,
TemnepaTtypbl U Ap.) B Npeseniax KoOHTPOJIbHbIX CTBOPOB, CEKLMNM, U3SMEPUTENbHBIX CEYEHUIA.

MeTtoabl HabnoaeHNI 33 NnoBeJeHUeM OCHOBAHUMN

13.17. Npu npousBoacTeBe HabnaeHUI 32 NOBeAEHMEM OCHOBaHMIA B MPOLECCE 3KCnayaTauum
cnenyert UCNONb30BaTh CeAytolMe METOAbl UHKEHEPHOW reopU3MKN:

Ans HabnaeHUA 38 USMEHEHUSAMM YPOBHSA NOA3EMHbIX BOJ, - CEMCMOpPa3BeaKa KOpPenAaLuNoHHbIM
MeToA0M npenomaeHHbix BonH (KMIMB), anekTpopasseaka MeTOLOM BEPTUKA/IbHOIO 3/1eKTPUYECKOro
30HAMpoBaHuA (B33), reopaamonokauma (FPN13);

AN onpegeneHns HanpasBNeHUs M CKOPOCTU ABMMKEHMA MOA3EMHbIX BOA, - BOAOPEKUMHbIE
HabnogeHns metTogamm pesnctusumetpum (P3M), Tepmometpun (TM), pagrMom30TONHLIMKU METOLAaMU B
OZIHOM MM HECKOJIbKMX CKBaXKUHAX, a TaKKe moandmrKaumeln metoga 3apaxeHHoro tena (M3T);

Ans HabnogeHU 3a pasrpy3Koi Nog3eMHbIX U TEXHOFEHHbIX BOA, o4aroB GuabTpauum - MeTogbl
€CTecTBeHHOro 3s1iekTpuyeckoro nons (EM), BepTMKanbHOE 3/1eKTpUYecKkoe 30HAMpPOBaHWe (B33), meTop,
BbI3BaHHOM nonapmsauun (BM), pe3aucTmsumeTpun, TEpPMOMETPUN;

ONA HaboaeHW 38 U3MEHEeHMEM ryBUHbI CE30HHOTO NPOMEpP3aHMA U NpoTamBaHua - B33, KMIB,
P/13, pa3nnyHble BUAbI KAPOTaXKa;

ONA HabNoAeHUN 338 UBMEHEHUEM HaMpPAXKEHHOro COCTOAHMA, TpelmnHoobpasosaHuii - KMIB,
ceiicmonpocBeYMBaHMe, METOJ aKycTuyeckoi 3smuccum  (AD), ynbTpassyKoBol KapoTax (Y3K),
reopagapHble UCCNeA0BaHUS;

ONA BbIABAEHMA, HAONIOAEHMA U NPOrHO3a CMELLLEHUA MacCC ropHbIX nopoa - metoabl KMIMB, B33 u
30N B mogMPUKaLMAX BEKTOPHbBIX U PEKUMHbBIX HabNOAEHNI, a TaKKe meTog A3;

AN U3YYEHUA ONaCHbIX MHMKEHEPHO-Te0/I0rMUYECKUX NPOoLEeccoB (KapCTOBbIX, TEPMOKapPCTOBbIX
nposanos, ononsHei) - meroabl KMMB, obwel rnybuHHoi Toukm (OFT), B33, 3N, B33, meTton ABYyX
cocrasnsaowmx (MAC), B33 BM, M3T, IP/13.

PekomeHayeTcs BbINOMHATb OTAE/bHbIE 30HANPOBAHUA UKW OTPE3KM Npoduneit c onpeaeneHmem
CKOPOCTU MNPOAOAbHbLIX (KenateNbHO TaKXKe MonepeyHbiX) BOMH, CEACMUYECKUA UAN YNbTPa3BYKOBOW
KapoTa)K, MEeXCKBaXXMHHOE npocBeymBaHMe. TaKKe UenecoobpasHo MNPUMEHATb PaAMON30TOMHbIN
KapoOTa)K CKBaXXMH (ramma-ramMma-KapoTark A/1 OLEHKM MAOTHOCTM, HEWTPOH-raMMma-KapoTax Aans
OLLEHKW BNaXKHOCTH).

13.18. F'eodunnbTPaUNOHHbIE HAabNOAEHUA OONXKHbI MPOBOAUTLCA C LE/Ibl0 XapaKTEPUCTUKU U
OLLEHKM BANAHUSA NOA3EMHbIX BOA Ha U3MEHEHMEe COCTOSIHUA OCHOBAHMS.

feodnnbTpauMoHHbIE HABNIOAEHWNA AONKHbI BKAOYATD:

YTOYHEHMA NPOEKTHbIX MpeAcTaBAeHUA 06 ycnoBUAX GUALTPAUMM W ee BO3AENCTBUAX Ha
OCHOBaHMWe;

BbIAB/IEHNE U OLLEHKY BbIXO40B BOAbI YEPE3 OCHOBAHME U NPUMbIKAHUA NAOTUH;

BbIAB/IEHNE, XapPaKTEPUCTUKY U OLLEHKY M3MEHEHWUI CUIOBOrO AaBAeHUA NOA3EMHbIX BOJ, B 30HE
B3aMMOAENCTBUA OCHOBAHUI U COOPYKEHWN;

BbISIBJIEHNE, XapPaKTEPUCTUKY M OLEHKY M3MEHEHWUI pPeXKMma WU cocTaBa MNoA3eMHbIX BOA Npu
Pa3BUTUMN TEXHOMPUPOAHbIX MPOLLECCOB B 30HE B3aMMOAENCTBUSA OCHOBAHUIA U COOPYKEHNIA;



KOHTPO/b 3PPEKTUBHOCTU CO34aBaeMbIX NPOTUBODUABTPALMOHHBIX U APEHAMXKHbLIX YCTPOMCTB,
060CHOBaHWE LeNnecoobpasHbIX 4OMNOAHEHUI U U3MEHEHUI UX KOHCTPYKLUMIA;

HabNtoAEeHUSA 32 YPOBHAMM, PAcXoLamM, TEMNEPATYPOI N XUMUYECKMM COCTaBOM NOA3EMHbIX BOA,
a TaKXKe rmapoanHamMUYecKue uccnesoBaHus B Habo4aTeNbHbIX CKBAXKMHAX U APEHAMHbIX YCTPOMCTBAX
OCHOBaHMW;

WHAMKATOPHbIE U MHAWKALMOHHO-ANArHOCTUYECKME METOAbl OonpefeneHua nyTenm u cKopocTei
OBVXKEHMA NOA3EMHbIX BOZ, OMO3HABaHWA Pas/IMYHbIX TUMOB 3TUX BOJA, BbIABAEHUA 30H UX MUTAHUA U
pasrpysKku, B TOM YUCNE 30H aKTUBHON MHOUABTPALMU HA AHE BOAOXPAHUANLLA;

rTMAPOXMMMYECKME METOAbl B 30HE B3aMMOLEMNCTBMA MPUPOLHbLIX MOA3EMHbIX BOA C BOAAMM
dUABTPALMOHHOIO NOTOKA M3 BOAOXPaHWIMLLA, MPOLLECCOB BbILLEAYMBAHUA W PACTBOPEHUSA NOPOL
OCHOBaHMA, BETOHHbIX KOHCTPYKLIMIN N UHBEKLUMOHHbIX 3aBEC B NOA3EMHOM KOHTYPE COOPYKEHUN;

cneumnanbHble TEPMOMETPUYECKME METOAbI A5 BblABNEHMA 30H aKTUBHOM GUABTPALMU, U3YyYeHUs
ONHAMUKM GUNBTPALLMOHHbBIX MPOLLECCOB U 4.

13.19. l'eoTexHMYecKMe HabAAeHUA 33 NOBeAEeHMEM OCHOBaHWUM A0/XHbI NPOBOAMTLCA C LENblo
YCTAHOBNEHUA U KOANYECTBEHHOW OLLEHKW M3MEHEHWI COCTaBa M CBOWCTB FPYHTOB M BAMAHUA 3TUX
M3MEHEeHMN Ha ANHAMWUKY Pa3BUTUS NPOLLECCOB B 30HE B3aMMOAENCTBUA OCHOBAHUM U COOPYKEHUN.

leoTexHUyeckme HabntoaeHUA OONKHbI BKAOYATD:

onuncaHue, 3apucoBky n potorpadpmnpoBaHmne rpyHTa, N3BIEKAEMOTO U3 FOPHO-OYPOBbIX BbIPaboTOK;

oTbop Npob6 HeHapyWeHHOro M HAPYLWEHHOro CAOXEHWUA U3 ropHO-6ypoBbix BbipaboTok (FTOCT
12071);

nabopaTopHoe M NoNEeBOE U3yYeHUE COCTaBa U CBOMCTB rPYHTOB.

13.20. l'eoTepmmnyecKkme HabaAEHNA A0XKHbI NPOBOAMUTLCA C LENbIO:

KOHTPO/IMPOBAHMA TemnepaTypHOro peXMma OCHOBAHMA NAOTUH B CEBEPHON CTPOUTENbHO-
KAnmaTtuyeckot 3oHe (CCK3), ocobeHHO Ana NAOTUH Mep3noro Tuna AAA OLEHKM MapameTpos
MepP3/10THbIX 3aBec (Fy6MHbI, WWMPUHBI, CMAOLWHOCTA) M FPaHuUL, Pa3BMBAOLLENCA YallM OTTauBaHUA NOL
BEPXOBOW NPU3MOM NAOTUHBI U UX USMEHEHWUI BO BPEMEHM;

YTOYHEHMA CKOPOCTU U BENWYMH Pa3BUTUA NOAPYCNOBOro TaJIMKa OCHOBAHWUA B MJIOTUMHAX Tasioro
TUNA; M3MEHEHWs noKasaTenen QU3INKO-MexaHUYEeCKUX M  OGUAbTPALMOHHBIX CBOWMCTB FPYHTOB B
OTTaMBaIOLLLEN 30HE OCHOBAHMS.

leoTepmuyeckne HabaAEHUA AOMKHbBI BKAOYATD:

PEXUMHbIE M3MEPEHUs TeMnepaTyp FPYHTOB OCHOBAHWA MO CETU FeOTEPMMUYECKUX CKBAXKUH,
060pyA0BaHHbIX KOMMIEKTaMU (TMpAAHZAMKM) TepMoLaTYMKOB (TepmMopesncTopoB, TEPMOMETPOB
COnpoTUBNEHMA);

reopusnyeckme nccnefoBaHUA KOMNIEKCOM METOLOB A1 YTOYHEHUA rPaHUL, pa3aena Mep3snblix U
TaNblX 30H B OCHOBaHMN U GU3UKO-MEXaHUYECKUX CBOIMCTB FPYHTOB B UX Npeenax.

MpumeHeHe Ha obnA3aTenbHOW OcHOBe pasaena 14 obecneumsaeT cobatogeHune TpeboBaHMi
depepanbHoro 3akoHa ot 30.12.2009 N 384-d3 "TexHUYECKMA pernameHT o 6e30MacHOCTM 34aHUIA U

~n

coopykeHuin" (MoctaHoBneHue MNpasuTtenbctea PP o1 26.12.2014 N 1521).

14. NHKeHepHble MeponpuATMA No obecneyeHnto
HaZeXHOCTU OCHOBAHWUM

ObecneyeHune conpAXeHnAa CoOopyxeHmAa C OCHOBaHUNEM

14.1. Mpun NPOEKTUPOBAHNN OCHOBAHUIN COOPYIKEHWUI c/ieayeT NPeaycMaTpmuBaTh KOHCTPYKTUBHbIE
N TEXHO/IOTMYECKME MEPONPUATUA MO COMPANKEHUIO COOPYHKEHUSA C OCHOBaHMeM, obecneyunBatowme
YCTOMUYMBOCTb COOPYKEHUSA, MPOYHOCTb OCHOBAHMUA (B TOM uucne GpUABTPALMOHHYIO), AonycTUmoe
Hanpsa*KeHHo-AebOpPMUPOBAHHOE U TEPMUYECKOE COCTOAHUE COOPYXKEHUA U ero OCHOBaHWS MpU BCeX
pacyeTHbIX COYETAHUAX HArpy3oK U BO3AENCTBMIN Ha BeCb MPOEKTHbIN CPOK UX 3KCM/yaTauum 1 nepuos,
CTPOUTENbCTBA.

14.2. Tpn NPOEKTUPOBAHUM COMPAXKEHUN COOPYKEHUIM CO CKaJbHbIMU W HECcKasbHbIMMU
OCHOBAHMAMM CeayeT y4nTbIBaTb, YTO:



pa3paboTKa KOT/NI0BaHA Mo, COOPY)KEHME BeAeT K pasrpyske M K PasynaoTHEHWIO FPYHTOBOrO
MaccuBa OCHOBAHMUA U, KaK CeACTBUE, K YBE/IMYEHUIO €70 BOAONPOHNLAEMOCTM N AePOpMUPYEMOCTU U
K YMEHbLUEeHMI0 NapameTpoB CONPOTUBAEHUA CABUTY;

BO3BeZieHWe COOPYXKeHUA BeaeT K NPUrpysKe u K yNna1oTHEHMIO MacCMBa OCHOBAHWUA, YMEHbLUEHUIO
€ro BoAOMPOHNLAEMOCTU U AedDOPMUPYEMOCTU U K YBEIMYEHUIO NAapPaMeTPOB CONPOTUBAEHNA CABUTY,
0COHEHHO CUIbHO NPOABAAIOLWMXCA ANA CKaNbHbIX OCHOBaHMIA.

14.3. B npoeKkTe OCHOBAHWN COOPYXEHWN [OMKHbI ObiTb paspaboTaHbl MeponpuaATUA,
obecneumBatlolime NpeaoTBPaALLEHNE B MPOLLECCE CTPOMUTENbCTBA WU3MEHEHUA MPUHATbIX B pacyeTax
NMPOYHOCTHbIX, A4ePOPMALMOHHBIX U GUABTPALMOHHBIX XapPaKTePUCTUK FPYHTOB OCHOBAHWUA 3a cyeT
Npomep3aHuA, BbIBETPMBAHWUA, PaA3YNIOTHEHMA U Pa3KUKEHUA TPYHTOB, a TaKXKe WCKAvatowme
BO3MOXHOCTb GUABTPALIMM HANOPHbIX BOA Yepes3 AHO KOTI0BaHA U ero HEMPOEKTHOE 3aTomM/IeHue.

14.4. B npoviecce cTpoUTeNbCTBA CAeAyeT OCYLLECTBAATb FTEOTEXKOHTPO/Ib C ONepaTUBHOM OLLEHKOM
OUBNKO-MEXAHUYECKMX XAPaKTEPUCTUK TPYHTOB OCHOBAHWA. [pu HebNaronpuATHLIX OTKAOHEHMAX
XapaKTEPUCTUK FPYHTOB CleayeT NPOU3BECTU KOPPEKTUPOBKY NPOEKTA COOPYKEHMA UAM NPOU3BOACTBA
pabor.

14.5. Mpn NPOEKTUPOBAHNN COMPSAMNKEHUINA COOPYKEHWUI C OCHOBaHWMEM CineayeT, Kak npaBu/io,
npeaycmaTpuBaTb 3IKOHOMUYECKU LienecoobpasHoe yaaneHne uamn 3ameHy cnabbix (am ocnabneHHbIX B
NpoLLecce CTPOUTENbCTBA), @ TaAKMKe CWJIbHOJIbAUCTbIX, PACMy4YeHHbIX (418 BbICOKMX MAOTUH MNpK
MCMONb30BaHUM | MNpUHUMNA CTPOMUTENbCTBA), PE3KO WU3MEHAWMX (PU3MKO-MEeXaHMYeCKMe W
TennopusnYecKkne CBOMCTBA NPM OTTaMBaHUK (NPU MCNOAb30BaHWUM || NpUHLMNA CTPOUTENBCTBA) FPYHTOB
C MOBEPXHOCTM Ha FNYyOMHY, HUMKE KOTOPOMN XapaKTEPUCTUKU TPYHTOB (C YY4ETOM BO3MOMKHOIO WX
yAyyWweHua) ya0BAETBOPAIOT YCIOBUAM YCTOMUYMBOCTM COOPYKEHUS, MPOYHOCTU OCHOBAHMA U 3a4aHHOTO
GUNBTPALMOHHOTO peXxuma.

Mpumeyanuma. 1. NMpu rmuapoTeEXHUYECKOM CTPOUTE/IbCTBE B CEBEPHOM CTPOUTENBHO-KIMMATUYECKON
30He Nog, TEPMUHOM "MPUHLMM CTPOUTENLCTBA" NOHUMAETCA ceaytoLlee:

NPUHUMN CTpouTenbCTBa |: MHOroneTtHemepssnble rPyHTbl OCHOBAHWA MAOTUHbI COXPAHAOTCA B
Mep3/10M COCTOAHMM NPU ee CTPOUTENbCTBE U SKCMJTyaTalMu, a Ta/ible TPYHTbl NPOTUBOOUNLTPALNOHHOIO
YCTPOWCTBA NNOTUHbI U €e OCHOBAaHWA 3aMOPaXKMBAKOTCA A0 Hayasa 3ano/iHEeHUA BOLOXPaHMAMULLE U
COXPAHAIOTCA B MeP3/IOM COCTOAHMM NPU SKCNAyaTaunm;

NPUHLKUN CTpouTenbcTsa Il: gonyckaeTca oTTaMBaHMe MHOroseTHeMep3ablX FrPYHTOB OCHOBAHMA B
X0/ CTPOUTENbCTBA M SKCMyaTaLLMM NAOTUHBI UK UCKYCCTBEHHOE MX OTTauBaHME Ha 3aaHHYo rybuHy
0,0 Hayvana 3anonHeHuA BOAOXPAaHNANLLA.

2. MpuHUMN CTpOUTENBLCTBA (C COXPAaHEHMEM MAM OTTaMBaHMEM MHOTOJIETHEMEP3/bIX FPYHTOB)
cnepyet BbibMpaTb C Y4ETOM KAMMATUYECKMX M MEP3/IOTHbIX YCNOBWUI palioHa CTPOUTENbCTBA HA
OCHOBAHMW TEXHUKO-9KOHOMUWYECKOro aHanm3a.

14.6. Mpn NPOEKTUPOBAHMUN COMNPANKEHUA OETOHHBIX COOPYMKEHWUIM CO CKaJibHbIM OCHOBAHMEM B
CNyYanx, ecnv ypaneHne rpyHTOB B 3HaAYMTENbHbIX 06beMax 3KOHOMMUYECKM HeuenecoobpasHo, Ans
obecneyeHUs BbINOAHEHMA TPebOBaHMUI YCTOMUYMBOCTM COOPYNKEHUA WAU ero GeperosbiXx YNopos,
NPOYHOCTU U AedPOPMUPYEMOCTN OCHOBAHUSA, AN YMEHbLIEHUA 0OBEMOB YAANEHNA CKAZIbHOTO FPyHTa
Heobxo4MMO paccMmaTpuMBaTb Caeayowme MeponpUATUS:

CHU}XEeHMEe MPOTUBOLABAEHUA B OCHOBAHWW MOAMOPHbIX COOPYMKEHUIM U BeperoBbiX MacCMBOB
NPUMbIKaHUI;

CO3/aHMe YKIOHa B CTOPOHY BepXHero bbeda Ha KOHTAKTE COOPYKEHWUA C OCHOBAHMEM, CIOXKEHHbIM
CKa/NIbHBIMW M MONYCKA/NIbHbIMW  TPYHTAMM, WMMEIOLWMMM  OTHOCUTENbHO HU3KME MPOYHOCTHbIE
XapPaKTePUCTUKM KOHTaKTa BETOH - CKana;

co3fiaHMe ynopa B OCHOBAHWWU CO CTOPOHbLI HUXKHEro bbeda B cayvyae Hannuumsa 6onee NPOYHbIX
FPYHTOB NOA, HOCKOM NAOTUHbI UAW Nepesaydm YacTu YCUAMA OT NAOTUHbI Ha 3gaHue MIC, Ha KOHCTPYKLUK
BoAoboMHOro KonoaLa u T.4,;

NPMMEHEHNE KOHCTPYKLMM, obecneymBalomx Hanbonee 61aronpmusaTHOE Hanpas/ieHne YyCUanii n
BO34ENCTBMI Ha OCHOBaHWe M GeperoBble NPUMbIKaHMUA COOPYKEHUS;

AHKEPOBKY CEKUMIA COOpYKeHMA U BeperosbiX NPUMbIKAHUN NPU HAaMYUKU JOCTAaTOYHO MPOYHbIX
rPYHTOB B OCHOBaHMMU;

WHBEKLUMOHHOE YKpernjeHue rPyHTOB OCHOBAHWMA MPWU AOCTAaTOMHO Pa3BUTOM TPeLMHOBATOCTU



MaccuBa Npu OTCYTCTBMM IMIMHUCTOTO 3aNONHUTENA TPELLUH;
3aZle/IKy TOPHbIM CMOCOBOM KPYMHbIX re0NOrMYECKUX HapyLUEHUI B OCHOBAHWW MAOTUHbLI U UX
BbIXOA,0B Ha MOBEPXHOCTb U APYrne KOHCTPYKTUBHbIE MEPONPUATUA.

Mpy HeLOCTaTOUYHOM TEXHUKO-9KOHOMUYECKOM 3DEKTUBHOCTU YKA3aHHbIX MEPOMNPUATUIA AONKHO
6bITb NPeayCMOTPEHO 3ar1ybneHne NoaoLWBbl COOPYIKEHUA B HoNee COXPaHHYHO 30HY CKa/lbHbIX FPYHTOB.

14.7. Ona obecneyeHns yCTOMYMBOCTU OETOHHbIX COOPYMKEHWI Ha HECKaNbHbIX OCHOBAHMAX,
obecneyeHns MNPOYHOCTM WM [OMYCTUMBIX OCaZOK U CMELLEHWI MPU MPOEKTUPOBAHUU COMPANKEHUA
COOPYKEHUA C OCHOBAHMEM B HEOBXOAUMbIX Cy4aAX caesyeT NpeaycMaTpUBaTh:

YCTPOWCTBO BEPXOBOr0 U HW30BOTrO 3yHbeB, YKAOH MOAOLBbLI COOPYXEHUA B CTOPOHY BEPXHEro
6beda;

ApeHnpoBaHME ManoNpPOHULLAEMbIX C/I0EB OCHOBaHMA;

MEXaHMYECKOE U MHBEKLIMOHHOE YMJIOTHEHWE U YKPENAEeHUE FPYHTOB U Apyrne MeponpusaTus.

14.8. B npoeKTax rpyHTOBbIX NAOTMH, BO3BOAMMbIX Ha HECKa/JbHOM OCHOBAHWW, KaK NpaBwu/o,
cnepyet npeaycMaTpuMBaTb  CMEUMANbHYHO  MOAMOTOBKY OCHOBAaHMA Ha  Yy4acTKax COMpAXKeHWs
NPOTUBODUNbTPALMOHHDBIX 3N1EMEHTOB C OCHOBAHUEM.

Mpu sTOM [O/KHbI ObiTb pa3paboTaHbl M 0BOCHOBaHbI MepoONnNpuATUA, NpeaoTBpallatowme
HegonycTUMble Aedopmaumm U NOTEPIO YCTOMUYMBOCTU COOPYKEHUIN N HegoMYCTUMbIE GUAbTPALMOHHbIE
pacxozbl.

MoAroToBKY OCHOBAHWM, Kak MpaBuao, cneayeT NpouM3BOAWUTL B OCYLIEHHOM (4pPEHMPOBAHHOM)
KOT/IOBaHe, He A0MYCKaA Pa3yn/0THEHUA U PA3XKUKEHNA BEPXHETO CNOA FPyHTa.

14.9. MNpu NPOEKTUPOBAHUM COMPAXKEHUNA NNOTUH U3 TPYHTOBbIX MATEPUAsIOB CO CKaJbHbIM
OCHOBaHMEM c/eayeT npeaycmaTpmMBaTb MEPONPUATUA, HanpaBaeHHble Ha obecneyeHme YCTOMUYNMBOCTH
NAOTUH, YMEHbLUEHWE HepaBHOMEpPHbIX Aedopmaumii OCHOBAHMA W COOPYXKEHWUA, NpenoTBpalieHue
cyddo3mm 1 HeLONYCTUMOTO CHUXKEHUA MPOYHOCTU FPYHTA OCHOBAHMA NPW ero pasynioTHEHUU, a TaKKe
BOAOHACbILWLEHUN U T.A.

14.10. Mpu NPOEKTMPOBAHMWU CONPAXKEHUA NPOTUBOOUIBTPALMOHHBIX 3/N1€MEHTOB TPYHTOBbIX
NAOTWUH, BO3BOAMMbBIX HA CKa/JIbHOM OCHOBAHWM, AO/IXKHbI ObITb NPeayCMOTPEHbI: yAaeHNe PaspyLLEHHOM
CKasbl, pa3gesika u 6eToHMpoBaHMe pa3BefoYHbIX FE0N0rMYECKUX U CTPOUTENBbHbBIX BbIPabOTOK, KPYMHbIX
TPELMH.

CnepyeT TaKKe npenycmaTpuBaTb CleaytolmMe MeponpusTUS: YCTPOMCTBO OETOHHOM NAUTSI,
MOKPbITUE CKaslbl TOPKPETOM, MHBEKLMOHHOE YN/IOTHEHWE YacTM OCHOBAHMS, Npuaeratowein K nogowse
BOAOHEMNPOHMLLAEMOTO 3/1eMEHTA.

14.11. Ha y4acTKax conpsKeHnsa c OCHOBaHMEeM YacTen npoduns NAOTUHbI, BbINOJIHAEMbIX U3 6osee
BOAOMNPOHULAEMbIX MaTepuanoB (YNOpHbIX MpU3M, BAHKETOB U T.4.), YeM MPOTUBOGUIBLTPALMOHHbIE
YCTPOICTBA, yaaneHne pasbopHoit paspyLieHHOW (BbIBETPeOoi) CKanbl He 06s3aTeNbHO.

Mpy NPOEKTUPOBAHUN COOPYKEHUIA C COXPAHEHMEM MEP3/bIX FPYHTOB B OCHOBaHMU (npuHLmn 1)
cnegyet  npeaycMmaTpuBatb B HEOOXOAMMbBIX — C/Ay4Yasx  Tenno3aWMuTHbIA  cnol, ybupaembii
HenocpeACcTBEHHO Nepes YKAa4KoN maTeprana NPUKOHTAKTHOM 30Hbl COOPYKEHUA.

14.12. ThybuHa 3an0XXeHMA MOAOLWBLI COOPYXKEHUA AOJKHA ONpeaenatbCs MUCXxona U3
HeobxoaMmocTn obecrneyeHua Tpebyemolr HaZeXHOCTU COOPYKEHUA MO YCTOMYMBOCTW, AONYCTUMbIM
CMELLLEHMAM 1 0CaZikam, No HecyLwen cnocobHOCTU, PUNBTPALMOHHOW NPOYHOCTM OCHOBAHMUS.

Mpyn 3TomM rNyOMHY 3an0XKEeHWA MNOoAOWBblI COOPYXKEHUW caedyeT MNPUHMMATb MUHUMANbHO
BO3MOXHOW C y4eToM:

0COBEHHOCTEN COOpYKEHNT;

rMOPOreoNorMYECKnX, FreoI0rMYecKmX, TONorpaduUeckmx U KAMMATUYECKUX YCNOBUWA NAOLLAAKM
CTPOUTENbCTBA;

pa3MblBa rPyHTOB B HUXKHEM bbede;

CYLOXO4HbIX YPOBHEN BOAbI U Ap.

Ons  MennopatuBHbIX TUAPOTEXHUYECKMX COOPYMKEHUA [OMYCKAaeTcA MNPUHUMATb TAyOuHY
3a/I0’KEHMA UX NOAOLWBbI HE3ABUCMMO OT ryOUHbI MPOMEpP3aHUsA, NPU STOM HEOBXOAMMO YYUTbIBATb
yKasaHua 14.7.

14.13. Pa3mepbl, B TOM 4ucne rnybuHa Bpe3kM HGETOHHOro rmapoTEXHUYECKOTO COOPYMKEHUA B
CKa/ZlbHOE OCHOBAHWe, AOJ/IKHbl OblTb BO BCEX C/Ay4aax OOOCHOBAHbI B MPOEKTE COOPYXKEHUA U
YO0BAETBOPATbL CAeayowmnm TpeboBaHuAM:



YCTOMNYMBOCTU COOPYKEHUA HA CABMT;

MECTHOW NPOYHOCTM OCHOBAHMUS;

HaAeKHOCTN NOA3EMHOIO KOHTYpa.

14.14. Mpy NPOEKTUPOBAHUWN COMPSXKEHUI OETOHHbLIX U KeNne3obeTOHHbIX COOPYKEHUN COo
CKaNbHbIM OCHOBaHWEM c/iegyeT NpeaycMaTpuBaTh:

yZaNieHNe MHTEHCMBHO BbIBETPE/IbIX FPYHTOB (Pa3sbopHOro cnos), MelLWwmMx HU3KME NPOYHOCTHbIE
n pedopMauMOHHbIE XapaKTEPUCTUMKM W cnabo NoALaloWMXCAs OMOHOIMYMBAHMIO M3-3a HaNMuuMsA
FNIMHUCTOrO 3aMONIHUTENS B TPELMHAX;

LN OCHOBaHWW, MMEKLWMX KpynHble HapyweHua u obnactm rnybokoro wmsbupaTtenbHOro
BbIBETPUBAHWA, - yAaNeHMe TPyHTa, obbem KOTOporo ciaefyer MPUMHMMaTb Ha OCHOBE pe3y/bTaToB
pacyeToB HaNpPAXEHHOro COCTOAHWUA U YCTOMUYMBOCTM COOPYHKEHMUSA.

3aKpenaeHune 1 ynaoTHeHWe rPyHTOB OCHOBaHWI

14.15. nsa noBblWEHNS HecyLLen cnocobHOCTU OCHOBAHWUIM, YMEHbLUEHUA OCaZOK U CMELLLEHUN, a
TakXe ana obecrneyeHns Tpebyemon NPOeKToOM BOAOHENPOHULAEMOCTU N GUIbTPALMOHHON NPOYHOCTH
rPYHTOB cieAyeT NpeaycMaTpMBaTb, B HEOBXOAMMbIX CNy4YasX, 3aKpenaeHne 1 ynnoTHeEHWe rPyHTOB.

Onsa sToro moryt O6biTb WCNOMb30BaHbl LEMEHTALMA, XMMUYECKME MEeTOoAbl 3aKpensieHus,
3aMOpaXkMBaHUE FPYHTOB, MEXaHUYECKOE YNIOTHEHWE, APEHMPOBAHNE MACCUBA, YCTPOMCTBO HAabOUBHbIX
cBam U T.4.

14.16. Heo6X0AMMOCTb B TaKMX MEPOMNPUATUAX, KaK NPaBUIO, A0XKHA 0OYCNOBAMBATLCA HAIMUMEM
B OCHOBaHMM HEBNArONPUATHBLIX FEONIOTMYECKMX U TUAPOre0I0rMYEeCKMX YCNOBUIA B YAaCTHOCTH:

3a/leraHMA B OCHOBAHWW  TPYHTOB C  MOHMUMKEHHOM  MNPOYHOCTbIO W MOBbIWEHHOM
aedopmmnpyemocTblo;

KPYMHbIX CTPYKTYPHO-TEKTOHMYECKMX HapYyLIEHWIA CNAOLWHOCTU CKA/IbHOFO OCHOBaHUSA;

HEOAHOPOAHOCTM MacCcMBa OCHOBAHWA, BblpPaXKalOLWENCA B 3HAYUTENIbHOM U3MEHYMBOCTU
MeXaHUYEeCKMX CBOMCTB MPYHTOB B Pa3/IMYHbIX €ro 30HaXx;

3a/1eraHMem B OCHOBaHMM CUNbHO BOAONPOHMLLAEMbIX U CYPPO3NOHHbIX FPYHTOB;

3KoJIorMyeckummn TpeboBaHUAMM NO 3alLUTE OKPYKatoLwen cpeabl.

14.17. MNpn NPOEKTUPOBAHUM CONPAMKEHMUA OETOHHbLIX NOAMOPHbLIX COOPYXKEHUM CO CKaNbHbIM
OCHOBaHMEM MpW HeobXxogMMOCTM cnepyeT npeaycmaTpuBaTb 3aKpeniaeHue FpyHTOB B obnactu,
NPUMBbIKaIOLLEN K HU30BOM rPaHM COOPYXKEHWUSA, A TAKIKe 3aKpenieHMe U yNAoTHEHWE BbIXO40B B Npeaenax
KOHTYpa COOpPYXEHUA M OCHOBaHWUA KPYMHbIX TPELNH, TEKTOHMYECKMX 30H U APYrux paspbiBHbIX
HapyweHnin n npocnoeB 0cnabneHHbIX FPYHTOB. PeKoMeHAyeTcA, KaK NpaBuAOo, TaKXKe YKpenneHue
KOHTaKTa BETOHHOro COOPYXKEHMA CO CKaNbHbIM OCHOBaHWeEM. CNAOLWHOE YCUIEHWE OCHOBAHMUA LONKHO
6bITb 060CHOBAHO.

14.18. MNMpn NpoeKkTUpPOBaHNUM NOAMNOPHbIX coopy»KeHui | u Il KnaccoB onpeaeneHne cnocoba u
06bemoB paboT No yKpenaeHnto OCHOBaHMA A0JXKHO 060CHOBbLIBATbCA pacyeTamu, a 418 COOPYKeHU |
Knacca  nNpu  HeobXxoAMMOCTM UM IKCMEPUMEHTANIbHbIMU  UCCNEA0BAHUAMM  HANpPSAKEHHO-
0ePOpMUPOBAHHOIO COCTOAHUA COOPYXKEHUA W OCHOBAHWUA. [NA COOPYKEHWUWN, MPOEKTUPYEMbIX Ha
OCHOBAHUW,  CNOXEHHOM  MEep3NbIMWU  TPYHTAaMW,  PEKOMEeHAYeTCA  BbINOJHEeHWEe  ONbITHbIX
3KCNepUMeEHTaNIbHbIX UCccnenoBaHnii U ana coopyeHuit Il u lll knaccos.

Ons coopyrkeHui Il n IV KnaccoB Ha Bcex CTaamaAX NPOEKTUPOBAHMSA, A TaKKe 411 COOPYKeHUn | n
Il KnaccoB Ha cTaaun 060CHOBAHMA UHBECTULMIA CNOCODbLI U 06BbEMbI PAabOT NO YKPEnaeHUo OCHOBAHMA
[0nNyCKaeTca yCTaHaBAMBaTb NO aHa/oram.

MpunoxkeHue A
(pekomeHnayemoe)

KNTACCUPUKALMNA MACCMBOB TPYHTOB



KﬂaCCMd)MKaLI,MH CKa/lbHbIX MaCCMUBOB NO XapaKTepy CNOoXXeHUA

Mo xapaKTepy CNOXKeHUs uenecoobpasHo BbiAENATL Cleayloline KaTeropu MaccMBOB:

MaccuMBHble KpynHob6a04Hble (cnabo pacyneHeHHble, NAOXO noadatolimecs M3bupaTenbHoOMy
BbIBETPUBAHMIO);

6104HbIe (C YETKO BblpaXKeHHbIM pacyieHeHUeM Ha OTAEeNbHOCTU, OrpaHNYeHHble NOBEPXHOCTAMM
ocnabneHus, BbIBETPUBAKOTCA NPEMMYLLECTBEHHO U36MpaTeNbHO);

chouctble  (c  npeobnagalowlein  CUCTEMOWN  TPELLUH,
BbiBETPUBatOLWMECA);

nauTyaTtble (CUIbHO pacyNeHeHHble, Ierko NoaJalolimecs HepaBHOMEPHOMY M3bupaTenbHoOMy
BbIBETPUBAHUIO).

HEepPaBHOMEPHO M36MpaTeanO

Knaccudukauma ckanbHbIX MacCMBOB MO CTENeHU 04HOPOAHOCTH

Mo cTeneHu oAHOPOAHOCTU PEKOMEHAYETCA BblAENATb CeaylollMe KaTeropum MacCUBOB:

OfiHOPOAHble (KBAa3MOAHOPOAHbLIE), CNOMEHHblE OAHMM TUMOM MOPOA, M3MEHEHMEe 3HaUYeHWUM
XapaKTePUCTUK KOTOPOro MO KaxAomy KnaccMPUKaLMOHHOMY MPU3HAKY He BbIXOAMT 3a Npeaenbl,
COOTBETCTBYIOLLME OAHOM KaTeropum (T.e. ykasaHHble B 04HOM CTpOKe B Tabaunuax A.1 - A.4);

HEOAHOPOAHbIE, C/NOXEHHble HECKONIbKMMU pPasfiMiHbIMM TUNAaMKU Mopo4, WAW coaepiKaume
oTAeNbHble 30Hbl, 3HAYEHMUA XapPaKTEPUCTMK KOTOPbIX MO BCEM WUAU HEKOTOPbIM KNacCUPUKALMOHHbIM
Nnpu3HaKkam BapbUpyOTCA B NpeAenax, COOTBETCTBYIOLLMX ABYM KaTeropuam;

OYeHb HEOAHOPOAHbIE, C/IOMKEHHbIE HECKONbKMMW PasIMYHbIMK TUNAaMM Nopoa U coAeprKalime
oTAe/lbHble 30Hbl, 3HAaYEHMUA XapPAKTEPUCTUK B KOTOPbIX MO BCEM WAW MO OONbLIMHCTBY NPU3HAKOB
BapbMpPYIOTCA B Npeaesnax, COOTBETCTBYIOLLMX TPEM UK AaXKe BCEM YETbIpeM KaTeropuam.

Tabnuua A.1
KnaccndmKkauma no TpewmHOBaTOCTM CKaIbHbIX MacCMBOB
CremneHb Monyinb llokaza- |Koaddpu- |OOwmeM OrHocu—- |OrHOCHU- [llMpumHa |Pasmep
TPEemyHO— | TPEWMHO- [ TeJib LUMEHT IOpOoI~- |TesbHas |TenbHaAs |pPackKph- |[pedpa
BaTOCTHU BAaTOCTM |kauecT- |TpemyH—- |HBIX nebopMu- | CKOpPOCTE | TUS BJoKa,
M Ba HOM OJIOKOB, |PYEMOCTS | yIIPYT'MX | TPEeuMH, MM
| IOPOIL nycToT—- |oMm3 E/E , % |BojH MM
RQD, % HOCTU B v /v ,
K , % P p,/B
TII %
QueHb < 1,5 > 90 < 0,1 TeICAYM > 70 > 60 MeHnee |[BoJsee
cnabo- 0,5 1,5
TPEemMUHO—
BaTHE
Cnabo- 1,5 -5 175 - 90 |0,1 - Corum |50 - 70 |60 - 30 |0,5 - 1]0,5 -
TPEemMHO— 0,5 1,5
BaTHE
Cpenue- 5 -10 |50 - 75 |0,5 - HOecarku|25 - 50 |30 - 10 1 -510,3 -
TPEUWMHO— 2,0 0,5
BaTHE
CUJILHO— 10 - 30 |25 - 50 |2,0 - EnvHuuer |10 - 25 10 - 3 |5 -10 |0,1 -
TPEUWNHO— 5,0 0,3
BaTHE
OueHb > 30 0 - 25 > 5 Tonn 3 - 10 < 3 BoJjiee |Menee
CUJIBHO— enMHNL 10 0,1
TPEemyHO—
BaTHE




YcyoHele OOO3HaUEHMs, NPUMHATHE B Tabiuue A.l:
M - umMcio TpemwMH Ha 1 M JIMHMM M3MEPEHMS HOPMajlbHO TJIABHOM MM TJIaBHBM
J
cucTeMaM TpEeUMUH;

RQD - oTHOmeHMe oOWEey IOJIMHEL COXPAHHBIX KYCKOB KepHa IimHOM Oosiee 10 cm
K OJMHE NPOOYypPeHHOT'O MHTepBajla B CKBaxXuUHE;

K - OTHOUIEeHME CYMMAapHOM IJIoWalyY TPpelMH K I1JIoWAaIyM [IOPOIEH;

TII
E, v - TO Xe, B NOPOIOHOM OJjyioke (OTOEeJbHOCTH) .
p,/B

[IpumeuaHye. CrnaboTpemyHOBaTHE M OYEeHb CUJILHOTPEMMHOBATHEE MaCCUBBL

PEeKOMEHOyeTCs XapakKTepu30BaTh OINHMM 3HadeHueM M , OoTHOoCAmMMCH Kk JoOOM
J

cucTeMme TPEeWNH . CpenHe- 128 CUJIbHOTPEUMHOBATHE MaCCHUBH MOTYT
XapaKTepMu30BaATbLCHA HECKOJIbKMMM 3HadeHMaMu M , OTHOCAUWMMMCS K pPa3JIMUHBEM

]
IJIaBHBIM CHCTEMaM TpelrH.

Tabanuya A.2
Knaccudumkauma ckanbHbIX MacCMBOB NO BOAOMNPOHULLAEMOCTH
CreneHsb Konsdbodmument omnbTpaumm k, | YoesbHOe BONONOIJIOUIEHME
BOIOMNPOHUIIAEMOCTHU M/CcyT q, J/MuUH
[IpakTUUECKU < 0,005 < 0,01
BOIOOHEIIPOHNIIaeMbIE
CnaBoBOIONMPOHMUIIAEMEIE 0,005 - 0,3 0,01 - 0,1
BonmonpoHUllaeMble 0 -3 0,1 -1
CUIIBHOBOOOIIPOHMIIAEMEIE 3 - 30 1 - 10
OueHb > 30 > 10
CUMJIBHOBOZIOIIPOHNIIaEeMbIE
Tabnmua A.3
Knaccudumkauma ckanbHbIX rpyHTOB No AedopMmnupyemocTtu
CreneHb aepopmmpyemoctm Moaynb gedopmaunm maccmea E, MlMa
OueHb cnabogedopmmpyemole > 20000
Cnabogedopmupyemble 10000 - 20000
CpeaHenedbopmmpyemsble 5000 - 10000
CunbHogedopmmpyemble 2000 - 5000
OueHb cnnbHogebopmmnpyemble <2000
Tabanua A.4

KﬂaCCVIdJVIKaLI,VIFI CKa/1IbHbIX MaCCMBOB NO CTENEHWN BbIBETPENOCTHU



CremneHsb Kosdpdmument Kosdpdmument PackpeTHe TpemmrH
BEIBETPEJIOCTHU BEIBETpPEeJIOCTU K TPEWMHHON HOenbTa , MM
w |nycroTrHocTM K , % a
mn
CUJILHOBEIBE TPEJIEIE < 0,8 > 3 > 5
BrIBe TpEJIEE 0,8 - 0,9 3 -1 1 -5
Ci1aBOBEIBE TPEJIEIE 0,9 - 1,0 1 -20,5 0,5 -1
HeBrIBeTpEeJIEE 1,0 < 0,5 0,1 - 0,5
K - oTHOWEeHMe I[JIOTHOCTM BHBETPEeJIOTO obpasua TpPyHTa K I[IJOTHOCTH
w

HEBEIBETPEJIOTO obpasla TOoTo Xe IPyHTa.

IpuMeuanusa. 1. CTeneHb BHBETPEJIOCTM CKAJIBHOT'O I'PyHTa, XapakTepuslyeMas
Tabamuen A.4, TeCHO CBf3aHa C pal3Tpy3KOoM CKaJIbHOT'O MaccuBa. [0 CTeneHu
PasBUTUSA DTUX SBJIEHMN CKaJIbHEIE MAaCCHMBH I10 Mepe MX 3arJiyOJieHMs OT IHEBHOMU

IIOBEPXHOCTM PEKOMEHIOyeTCs pas3mejiATh Ha YeTHpPEe BOHHE (MM MNOI3O0HH) , KOTOPHE
KpOMe YKAa3aHHEIX B Tabauue A.4 nokaszaTenen XapaKTepnusymnTcs TaKxe
CJIe Oy VM :

2. BoHa A CWJIBHOT'O BHBETPMBaAHUA (DJIOBUMPOBAHMSA) OOBIUHO CJIOXEHAa
MaJIONIPOYHBIMM OPOOHEIMU BIO0KaMu CyHWeCTBEHHO M3MEHEHHOT O XUMUKO—
MMHEPAJIbHOTO COCTaka M uMeeT OoJibllee UYMCJIO Pa3HOOPMEHTUMPOBAaHHEIX TPEWMH,
KaK NpaBUJIO, SBalOJIHEHHBIX PHIXJIBIMM [IPOOYKTaMM BHBETPMBAHMUSA MaTEPMHCKOM

IOPOIEl MUJIM MNPUBHECEHHHM MeJIKO3EMOM.

3. BoHa B cpemHel cCcTeneHM pPas3TPy3KM U BHBETPMBAHMUSA MMeeT 3BaMeTHO
M3MEHEHHYI0 OKpacKy, HO MAJIOM3MEHEHHEIM MMHEPAJIbHEIM UM XVMMUUECKMUIM COCTaB
IIOPOIHEIX BJIOKOB, y4YalleHHEIE U pPaCUIMPEHHHE TPEeMMHH C 3aMO0JIHUTEeJIEM
13 MeJIKO3eMa U MeCTHOe MHTEHCHMBHOe M30MpaTeslbHOE BEIBETPUBAaHUE.

4. BoHa B crnaboll pa3rpy3KM M BHBETPMBAHMSA XapaKTepM3yeTCsa HEeCKOJIbKO
GOHBLUI/IM, UyeM B HENM3MEHEHHOM MacCCHMBe, KOJMYECTBOM TpPEUMH VM HaJIM4dMeM BIOOJIb
HEKOTOPHX TpPemMH CJaboro mM30MpaTeJIbHOT'O BEHIBETPUMBAHUA.

5. 3oHa I' He 3BaTpPOHYTa pPa3TpPys3KOM M BHBETPMBAHUEM.

Tabnunua A.5
Knaccudumkauma no nbgMCTOCTU FTPYHTOB
PasHOBUIOHOCTEL I'PYHTa JIbOMCTOCTL TPYHTA 3a CUET BUIMMEX JIeISHEX
BKJIOUEHMIM 1 , %
3
CKAaJIbLHOTO TPYyHTAa HECKAaJIbHOTO TPYHTAa

OueHb CJ1a®O0JIbOMUCTHIMI < 0,1 < 3
Cna®oJib OMCTHII 0,1 <=1 < 0,5 3 <=1 < 20

J J
JIb OV CTHIN 0,5 <=1 <1 20 <=1 < 40

J J
CUJILHOJIb OMC TEIN 1 <=1 <5 40 <= 1 < 60

J J
OueHb CWUJIbHOJIbIMC TEINA > 5 > 60




Knaccudukaumsa mepsnbix HECKaNbHbIX TPYHTOB
No CTENEHU LEMEHTALUM UX NbOOM

PekomeHAyeTCs BblAeNATb CNeAyIoLIMe KaTeropumn Mep3sblX IPYHTOB:

TBEPAOMEP3/Ible  TPYHTbl - TMPOYHO CLUEMEHTMPOBAHHbIE J/IbAOM, XapaKTepusylowmecs
OTHOCUTENBLHO XPYMKUM paspylieHMem 1 TemnepaTypor, yKasaHHoM B Tabumue A.6;

NAAaCTUYHOMEP3/bIE FPYHTbI - CLEMEHTMPOBAHHbIE NbAOM, 06/1aaatolwme BA3KUMIU CBOMCTBAMU U
TEMMepaTypom, ykasaHHOM B Tabnuue A.6;

Cbinyyemepssible TPyHTbl - KPYNHOOBAOMOYHbIE M NecyaHble, He CLLEeMEHTUPOBAHHbIE J/IbAOM
BC/IEACTBME MAJIOMN UX BAAXKHOCTHU.

Tabnvua A.6
Bun rpyHTOB Pa3HOBUIOHOCTE TI'PYHTA
TBEPOOMED 3JIBIN IIJIACTUYHOMEDP3JIBIM | CHIIyUYeMep 3JIbIN
T npn t, °C npn t < 0 °C
mpn t < t , °C
T
CxaJibHBEIE U t =20 - -
[IOJIYy CKaJIb HEIE
T
KpynHOOOIJIOMOUHEIE t =20 - -
T T H3
[lecky T'paBeJIUCTEHE, t = -0,1 t <t <t S <= 0,15
KPyIHEE U CpelHel r
KPYIHOCTHU
T T H3
[lecky MeJIKME U t < -0,3 t <t <t
[IBEIJIEBA THE npu S > 0,8
r
T
T'nmmuuucTee | Cynechb t <= -0,6
T T H3
CyTJIMHOK t <= -1,0 t <t <t -
T
T'nmHa t <= -1,5
T T T H3
3aTopdoBaHHEM t =-0,7(J + |t |) t <t <t -
1 r
Topd - t <0 -
T
[IpuMeuaHue. t - TeMIlepaTypa TPaHULIE TBEPOOMEP3JIOTO COCTOSHUSA
T H3
MMHEPAaJIbHEIX I'PYHTOB; t - ToO %e, nJsa 3aTopdOBAHHEIX I'PYHTOB; t -
1
TeMneparypa Hauasa 3aMep3aHuU; J - OTHOCHUTEJILHOE comepxaHue
r
OPTaHMYECKOT'0 BelecTBa; S - KO2QPMLUMEHT BOIOOHACHIUESHMUA.




MpunoxeHue b
(pekomeHnayemoe)

OMPEAENEHWE NAPAMETPOB BHYTPEHHEIO TPEHUA (g (D' , '),
KO3®OULMEHTA GUTBTPALMOHHON KOHCOMMOALNK C, U KOIODOULIMEHTA
HAYAJIbHOIO NMOPOBOIO AAB/EHNA Ku METOAOM TPEXOCHOTIO CHKATWA,

OABJIEHMA NPEAYNNOTHEHWA pé METOAOM KOMITPECCMOHHOTO
CHATUA N KOSPPULMEHTA NMEPEYNJIOTHEHMA OCR

B AaHHOM MPUAOXKEHUW [AaHbl YyTOYHEHMA paga nonoxeHuin FOCT 12248 wn [OCT 20522,
HanpaBAeHHble Ha NOBbIWeHMe TOYHOCTU N AOCTOBEPHOCTU onpeaesieHNA NapameTpoB TPEHUA FPYHTOB B
30 PEKTMBHDBIX HAMPAXKEHUAX, A TaKKe Ha YCTaHOB/IEHWE PEKOMeHAyeMblX METOL0B onpeneneHus
napameTpoB, YKa3aHHbIX B HA3BaHUWN NPUNOKEHUSA.

!
OnpegeneHne napameTpoB BHyTpeHHero Tpenua (€@, ¢'),
KoadduumerTa koHconmaaumn C, n koapduumneHta HavanbHOro

nopoBoOro AasaeHUA Ku MeTO40M TPEXOCHOTIo CXaThA

B.1. MoarotosKka o6pasua rpyHTa K UCMbITaHUIO

B.1.1. Onsa npuBeaeHua obpasua rpyHTa B COCTOAHME, COOTBETCTBYIOLLEE YCAOBUSAM €ro
NPUPOAHOrO 3a/IeraHuA No BeinYnHe 3GGEKTUBHbIX HAMPAXKEHUN B CKENETE FPYHTA U BEJIMYMHE NOPOBOro
[aB/IEHUA, BbIMOJIHAETCA KOMM/IEKC MEPONPUATUIA, UMEHYEMbIA 3TaNOM PEKOHCOMAALMUN.

B.1.2. dTtany peKkoHconuaauuu obpasua rpyHTa AOJIKEH NPeLlecTBOBaTb PacyeT HanpssKeHwun,
AencTBoBaBWMX Ha obpasey, B YC/AOBMAX €CTECTBEHHOrO 3a/ieraHua: MNOJIHOTO BepPTUKaNbHOIo

HanpAaxXeHna O-l o W NOJZIHOTO rOPU30OHTA/IbHOTO 0-3 0- 34ecb U panee nHAEKC "o" O3Ha4aeT, YTO 3Ha4YeHNe

napameTpa OTHOCUTCA K YC0BMAM eCTeCTBEHHOro 3a1eraHus.

MaKcrmasibHble 3HAYEeHMWA MOJHbIX HanpsaXeHWn cieayer Ha3HauyaTb C YYETOM BO3MOMKHOCTEN
0bopyaoBaHUA: [ONYCTUMOrO AaB/leHuMA B Kamepe npubopa M MaKCMManbHOro ycuauma npecca,
CO3[al0LEero oceBoe HanpsaskeHue. Mpu onpeaeneHnn nokasaTeneil MexaHUYecKMx CBOWMCTB FPyHTOB

!
HanpAaXeHHoe COCToOAHUE OLLEHMBAETCA B 3¢¢eKTMBHbIX HanpAaXxXeHnax Gl 3, onpegensemsbix no d)opfv\yne
4 f—
o-1,3 - (01,3 - U) ,(B.1)

rae u-noposoe faBsieHUe,;

O-l 3 -~ MOIHbIE HAMNPAXEHNA.

MpupoaHoe nopoBoe JaBleHMe B MUCCAeAYeMOM C/loe TPYHTOBOro maccuBa (OCHOBaHMA)
paccumnTbiBaetca no ¢opmyne

u, = p,92,, (6.2)

rae U, - nopoBoe AaBneHve B MaccuBe Ha oTMeTKe oTbopa MOHONUTA, KIa;



P, - NNOTHOCTb NOPOBOW BOAbI, T/M3;
g - YCKOpEeHMe CUbl TaxectTn, m/c2;
Z,, - TnybuHa 3aneraHna obpasua rpyHTa OT NONOXKEHWA YPOBHA FPYHTOBbIX BOJ, M.

MpupogHoe adpPpeKTUBHOE BEPTUKAIbHOE HaNpPAXKEHME paccumTbiBaeTca no popmyne
!
o, =p9(z-2,)+(p-p,)9Z,,(53)

rae O - NNOTHOCTb FPyHTa, T/M3;
!
O, - 9ddeKTnBHOE BepTUKaAbHOE HanpsxeHue, KMa;

z - rnybuHa 3aseraHma obpasua rpyHTa OT MOBEPXHOCTU FPYHTa, M.

Mpu otbope 06pa3sLOB M3 FPYHTOBOrO MacCMBa, Pacno/IOKEHHOIO Ha AHE PEeYHON MAU MOPCKOM
aKBaToOpPWUK, K MOPOBOMY AaBAeHU0 Heobxoammo A06aBnATb AasaeHue Bodpl (gasneHue cronba Boabl)

Ha ypoBHE NOBEPXHOCTU IPYHTAa, a I'pyHTOBbIl‘;I MacCuB CHNTATb NOIHOCTbIO BOAOHACbIWEHHbIM (ZW = Z)

Mpu uncnbiTaHuAx o06pasuos rpyHTa € 6onbwmx raybuH AOMYyCKaeTcA orpaHMyMBaTh pacyeTHoe

noposoe gasnexHne U, sHayeHnem 300 kla, npu KOTOpOM, Kak NpasBuio, obecneunsaeTca NPaKTUYECKM

NnoNHOEe pacCTBoOpeHUE ra3006pasHoi/'1 COCTaBﬂFHOLLI,EIZ.

!
9ddeKTBHOE TFOPU3OHTA/IbHOE HAMNPAKEHUe B YCNOBMAX €CTEeCTBEHHOro 3ajeraHua O,

onpegensetca dpopmynon

! !
O30 = kOO-I,O' (6.4)

roe k0 - KoapduumeHT 6okoBOro AaBseHua (NpuHMMmaeTca no Tabnuue b.1).

Tabnuua b.1
I'pyHT 3HadueHue k
0
[lecok 0,35 - 0,55
Cynecsob 0,40 - 0,55
CyTJIVIHOK 0,50 - 0,060
TI'nuHa:
npu I <= 0,25, 0,33 - 0,60
L
npn 0,25 < I <= 1,0 0,60 - 0,82
L
IpuMmeuanmsa. 1. BriumciieHue IIOPOBOTIO maBJieHMS U , S0OeKTUMBHEX
0
BEPTUKAJIBHOTO curMma' ¥ TOPMBOHTAJIBHOTO cuIrMa' HaNpSXeHUM B MacCHUBe
1,0 3,0
MOXET MNPOU3BOOMTLCS C YUYETOM HaJMUMSa B OCHOBAHMM OTHOCUTEJILHOT'O BOIOyIlopa
(CJI0EBR ITUVIMHMCTHX I'PYHTOB C HMBKMMM 3HaueHUAMM KosbduumeHTa QuiIbTpaumm) . B
2TOM crydae 20beKTMBHEE BEpPTUKAJIbHBEIE HaNpsSXeHUs 1o KPOBJIE
BOIONPOHMUIIAEMOT'O CJIOS, JieXalleI'o HMWXe BOIOOYyIopa, PAaBHH I[IOJIHEM HalpSXeHMAM
Ha IIOIOUBE IEepPeKpPHBAKIEr0 €I'0 BOHNOYIOPHOT'O CJIOS.
2. g MIJIOB UM TeKyUeIlJIaCTMUHBEIX ITJIMHMCTHX TPYHTOB MOXHO IIPUHATH
k =1,0.
0
3. B CyHWEeCTBEHHO IIepeyIllJIOTHEHHEIX TIPYyHTax (mpm OCR > 4) crilenyerT
npuHyMaTse k >= 1,0.




b.2. 9Tan pekoHcoanaaumMmn obpasLa BbINOAHAETCA c/ieayowmm obpasom.

b.2.1. Mpu npoBeaeHMN WUCMbITAHWUIA B CUCTEME MNPOTMBOAAB/EHUA CneayeT MCNo/b30BaTb
AeaspupoBaHHyto Boay. Mpw ycTaHoBKe 06pasua B Kamepy npubopa cnesyeT UCKAIOUYUTL 3aLlemsieHme
BO3/yXa B KOHTAKTax MOBEPXHOCTM 06pa3L,a C 31aCTUYHOM 060/10YKOM U C BEPXHUM U HUMKHUM LITaMMIaMU.
[na aToro A0 ycTaHOBKM 06pasua ciegyert cuctemy TpyboK, MoABoAAWMX BOLY K LWUTAaMNam, U OTBEpCTUA
B LUTaMMax 3ano/IHUTb 4easpUpPOBAHHON BOAON [0 NOABAEHWA €e Ha MNOBEPXHOCTU LWTAMMNOB U
BbITECHEHWSI TMy3blPpbKOB BO3A4yXa. [aa WCKAOYEHMA 3alWemMNeHus BO3AyXa Mexagy obpasuom u
3NaCTUYHON 060N0UKONM peKomeHayeTCA:

a) NPV UCNbITaHMAX HEPA3MOKAIOLLMX U HEHabyXatoWwmx rpyHTOB NOMeCTUTb 0bpasel, B KOHTelHep
C AeaspupoBaHHOM BOAOM Ha 1 - 2 MUH;

6) Npy mcnbiTaHMAX 06pa3LOB CMabblXx MAW HabyxalolWMX TPYHTOB 0653aTeNlbHO NMOMECTUTb B
KOHTeMHep C AeaspMpoBaHHON BOAOW Pe3MHOBYIO 060/104KY HENOCPEACTBEHHO Nepes, ee YCTaHOBKOM Ha
obpaseu;

B) NpM UCNbITaHUAX TPYHTOB B Npubopax coO BCTPOEHHOW 31acTUYHOW 060104YKON obecneynTb
3ano/HeHMe 3a30pa MeXAY MPYHTOM M 060/104KOM fea3pmMpoBaHHON BOSOM.

6.2.2. Mo 3aBepLIeHnN ycTaHOBKM 06pa3Lia, yCTaHOBKU M 3aN0/IHEHUA Kamepbl NPUbopa, yCTaHOBKK
N NOAKNOYEHMA WUIMEPUTENbHbIX CUCTEM, ApeHark M3 obpasua nepekpbiBaeTcd U NPOM3BOAMTCA

!
noBblleHWe cpeaHero AaBieHna B Kamepe npubopa O [0 3Ha4YeHUA O, PACCYMTAHHOIO COMACHO
6.1.2, no ¢opmyne (b.4).
MoBbiweHWe aasneHns B kamepe npubopa O npoussoautca crynedamm Ao, = Ao, . Bennumna

CTyNeHEeN’, Kak NpaBunno, He AoMKHa npeBocxoauTb 20 - 50 KMa (ana rpyHTOB TBEPA0M KOHCUCTEHLUN NPU
obocHOBaHUKN BeNNYMHA CTyNeHEN MOXeT 6biTb yBennyeHa ao 100 - 200 kMa). Bbigep:kKa Ha Kaxaon
CTYNeHW HarpyxeHma coctaBndet He meHee 15 mMMH. OQHOBPEMEHHO MNPOU3BOAMUTCA WM3MEPEHUE
NnopoBOoro gasneHuns B 0bpasue u. Ha Kaxkaol CTyneHu Harpy»KeHma onpeaensaeTca 3HayeHMe napameTpa

B=Au/Aco,rge AU - npupaiwerve nasneHus B nopoBoii BOAE NPy YBEANYEHUN CPESHETO AABAEHUA
Ha ctyneHb Ao .

o 14
b.2.3. Mo AoCTUKEHNN NOMIHbIMM HaNPAKeHUAMM O = O; 3Ha4yeHun O;, B 3aBUCUMOCTU OT

BE/IMYMHbI BO3HUKAIOLLLEro NOPOBOro AaBAEHUA A0/KHbI NPON3BOANUTLCA AENCTBUA, YKasaHHble B b.2.3 -
b.2.6.

) !
Ecan nocne fOCTUMNKEHMA NONHBIMU HaNPAXEHUAMU O = O3 3Ha4YeHWUi O, NOpPOBOe AaBaeHue
NpPaKTUYecKn oTcyTcTBYeT U <= 0 (3HayeHMe NapameTpa B Ha nocneaHei ctynenu < 0,3), To onpegenseTcs

OTHOWeEHMEe KO3hPULMEHTA BOAOHACLILEHUA TPYHTA Sr K pacyeTHOMY 3Ha4eHuto Sr,p. Ecnm

OTHOLLEHMne Sr /Sr o > 0,95, 1o 3Tan peKoHCONMAALMMN CUMTAETCA 3aBEPLUEHHbIM.

Ecm S, /Sr,p < 0,95, pekoHconnpauma npogonkaeTca No meToay NpoTMBoAasneHua. Cuctema
NPOTUBOAABAEHUA OTKPbIBAETCA M MPOM3BOAUTCA OAHOBPEMEHHOE YBEeNMYeHUEe MOHbIX HaMnpAMKeHWU
O, =0, 1 noposoro AasneHua B obpasue (MpuHyauTenbHo) Ha senmunHy crynenn Ao =Al.

Mpoun3BoauTCa U3MepeHue AaBAEHMA MNOPOBOM KWAKOCTM Ha NPOTUBOMOIOMKHOM TOopue obpasua u'.
BeanuunHsl O 1 U NOAAEPMKMBAKOTCA NOCTOAHHBIMM A0 TEX MOP, NOKA PAa3HOCTb U' - U He YMeHbLIAeTCa A0

5% ot AU . Ecnn nsmepeHve NopoBoro AaBieHna Ha NPOTUBONOIOKHOM TopLie 06pa3sLia HEBO3MOXHO,
TO BblAep)KKa BO BpemeHM onpegensercs CTabuansaumelt YpoBHSA MUOKOCTM B CUCTEME
NPOTMBOLABNEHUS (MM OTCYTCTBMEM MOTOKA KUAKOCTM B obpasel, rpyHTa). Mpouesypa cTyneH4YaToro
NOBbIWEHMSA TMOJIHOTO JaB/ieHUA B Kamepe npubopa M MNOPOBOro [AaBleHUs MPOJOKAeTCA A0

AOCTUXKEHUNA NOpPOBbIM AaB/ieHNeEM BeJ/IMYUHDbI UO B ycnoBuAax ecteCtBeHHOro 3aneraHuA. BenunumnHa

CcTyneHem AU = A0 B8 aToit npoueaype He A4o/XKHa npesbliwatb 50 KlMa. Ha aTom aTan pekoHcoamaaumm
CYMTAETCA 3aKOHYEHHbIM.



o !
5.2.4. Ecnn nocne AOCTMMKEHMA NOMHLIMU HaNpAXKeHMAMU O, = O 3HayeHuin O, , B obpasue

rpyHTa Bo3HMKAO noposoe aasnexne 0 <U < U, u 3HaueHne napametpa B Ha nocnesHeii cTyneHu
Harpy»eHus npesbllwaeT 3HayeHue 0,3, TO NPOAONKAETCA CTyNeHYaToe NoBbileHWe CPegHEero NoJiHoro

HanpsxeHua O (Gl = 63) B YC/IOBUAX 3aKPbITON CUCTEMBI C 06A3aTeIbHbIM M3MEPEHMEM NMOPOBOTO
fasnenna u. MosbilleHne NOHLIX HAaNPAXeHu O = O, NPoM3BOAMUTCA A0 Tex nop, noka nunbo: a)
3dPeKTMBHbIE HanpsXKeHUs B obpasue O'l'=63' =(O'3—U) He CTaHyT paBHbIMU 3OPEKTUBHOMY
FOPU30HTa/IbHOMY HanpsXKEeHW0 B OCHOBAHUU 03"0 M Npu 3TOM NOPOBOE AaBfeHWe B obpasue u He
npesB30onAeT pacyeTHOro sHavyeHmna U, ; 6) noposoe AasBieHne u 4OCTUTHET pacyeTHOro 3Hadyenua U, (npw
3ToM 3¢ dEKTMBHbIE HAMPAXKEHUS G{ =03' He NpeB30MAYT PACYETHOro 3HayeHuA 0'3',0). BennuunHa

CcTyneHem AO‘l ZAG3 He [o/MHa npesocxoauTb 50 KMa (gns rpyHTOB TBEPAOW KOHCUCTEHUMU

BE/IMYMHA CTyNeHen HarpyxeHus MoxKeT ObiTb yBenndeHa o 100 - 200 Kla), BblAeprKKa Ha KarkaoMn
CTYNEHW NPUPALLEHNA HAaNPAXKEHUN COCTaBAAET He MeHee 15 MUH.

!/ ! !
b.2.5. B cayyae, ecam npu onepauuax no b.2.4 okasanocb 0, = 05 = 0, ,, U<U,, T0 B cucTeme

npoTMBOAaB/NEHNA co3gaeTca AasneHne U, v ApeHaxk OTKpblBaeTCA, AasbHelllaa PeKoHCcoNnaauna
BbINOJIHAETCA NO MeTody NpPOTUBOLABNAEHMA, KaK onucaHo B b.2.3 [0 3aBepweHuAa 3Tana

peKkoHcoNMgaumnm (Gl' = 0'3’ = 0'3"0, u=u,, o, =0, = 03"0 +U, ).
B cnyyae, ecnm npu onepaumax no b.2.4 okasanoce U=U,, O'l' =O‘§ <O'3'0, TO B cUcTeme

npotneoaaB/ieHNA CO34a€eTCA [AaBJ/ieHue UO M ApeHa)X OTKpbiBaeTcA. [lponssBoguTca cTyneHyaToe

v V) ’ v
yBE/MUYEHMe NO/HbIX HAaNPAXXEHWH 40 3HaYeHuin O, = O, = O, + U, . Bennuuna crynenennt Ao, = Ao,

He Ao/KHa npeBocxoauTb 50 KlMa. Bbiaeprkka BO BpeMEHU Ha KaxkaoW CTyrneHu onpepensercs no
cTabunumsauum gepopmaumini B 0bpasue (MOXKeT KOHTPOANPOBaATLCA MO cTabuansaumm yposHA (NoToKa)
UAKOCTU B CUCTEME NPOTUBOAABAEHMUA).

B.2.6. Mpu npoBeAeHUU MUCMbITAHUIA OXIAXKAEHHbIX TPYHTOB MPOLECC PEKOHCOAMAAUuM Mo
3ddEKTUBHBIM HaNPAXKEHUAM U NMOPOBOMY AaBNEHUIO LO/IKEH CONPOBOXKAATLCA TEPMOCTaTUPOBAHUEM
npu 3aaHHOM 3Ha4eHUM TemnepaTypsbl.

KoHconuampoBaHHO-HeapeHNPOBAHHbIE UCMbITAHUS

6.3. KoHCconnamMpoBaHHO-HeAPEeHMPOBAHHbIE UCMbITAaHUA CAYXKAT 4N onpeaeneHuns:
!

3bdEKTUBHOrO yria BHYTPEHHEro TpeHna @ ;

adpdeKTUBHOro cuenneHma c';

KoadpduumeHTa pnuabTpaumoHHon koHconngaumum C, ;

koadduumeHTa HavanbHoro noposoro aasnenns K, .

Ons Bcex WUCMbITbIBAEMbIX TPYHTOB HeobXxoaAMMO onpeaenatb GU3MYeCcKMe XapaKTEPUCTUKU WU
rpaHy/IOMeTpPUYECKUNI COCTaB.

6.4. KoHconnaaums npoBoauTcAa NpU MOCTOSHHOM MPOTUBOAABAEHWUWU, AOCTUFHYTOM Ha 3Tane
pekoHconngaumn. [aBneHua KOHCONMAALMM  (PasHOCTb MeXay [AaB/ieHMem B Kamepe MU
npoTuBogasneHnem) gasa o6pasLoB rpyHTa 04HOT0 MOHOINTA AOMKHbI BK/HOYATb YKa3aHHbIV B 3a4aHUK

’
[ManasoH CTPOUTE/IbHLIX Harpysok M BblbUpaTbcA TaKk, 4Tobbl AaBneHWa O, MO 3aBeplUeHUM
!
KOHCONMAALMM OTANYANNCH APYT OT ApYra Ha BeZIMUYUHY, paBHyto 40 - 50% 3HauyeHnA O, B Touke oTbopa
MOHO/IUTA, HO He MmeHee yem Ha 20 KMa ANA MATKO- U TEKYYennacTUYHbIX TMHUCTbIX TPYHTOB

(0,5< 1. <1) wn 50 kNa pgna rpyHtoB 6onee TBepAbIX KOHCUCTEHUMIA. TpoTMBOAaBAEHME

YCTaHaB/IMBAETCA pPaBHbIM U:UO UIN HUXe C TeMm, yTObbI AaBneHune, yCTtaHaB/IMBaemoe nNpu



KOHCOMAAUMK, He NPEBbICMIO AOMYCKAaEMOro KOHCTPYKUMEN Kamepbl Npubopa.

Jonyckaemoe CHUXKeHWe NPOTUBOLABAEHUA OFPaHMYMBAETCA BEJIMYMHOW NOPOBOro AaBAEHUA, NPU
KOTOPOM Ha 3Tane peKkoHconuAdauumn napametp B ctaHosunca 6osbwe 0,95 (gocTuraeTtcs nosHoe
BOZOHacbIWeHMe 0b6pasLia U pacTBOpPeHUe rasoBoi ¢pasbl).

B.5. B Hauane ucnbiTaHUA (Noc/ie 3aBepLIEHNA 3Tana PeKOHCONNAALMMN) NEPEKPLIBAETCA APEHAX U3
obpasua M NPoOM3BOAMTCA MOBLILIEHWE CPEAHEro MOJIHOTO HanpsKeHua Ha obpasel, CTyneHaAMM

Ao, = Ao, He npesblwatowmmn 50 kMa. KoHeuHoe 3HaYeHMe NOMHbIX HANPAKeHUN onpeaenseTcs
o ! ’ !
BeNMYMHON O, ,+ O, rae O, - BepTUKaZbHOe HanpaxeHue Ha rnybuHe otbopa MoHonUTa OT

o !
CTPOUTENLHOMN NPUIPY3KM OT COOPYXKEHUA. 3HaueHna O, OnpeaenatoTca, Hanpumep, B COOTBETCTBUM C
YyKazaHnamm K.2.
!
3HaueHne O, Npu UCMbITAaHUAX MOXKET ObiTb yBEMYEHO MM YMEHbLUEHO ANA YAO0BNETBOPEHUA

TpeboBaHuUi b.4. Ha KaxK4ol CTyNeHM HarpyKeHus NpousBoAMTCA BblAeprKKa BO BpeMeHN He meHee 15
MWH U U3MepAETCs NMOPOBOE AaBNeHMe.

[NA He NONHOCTbIO BOAOHACBILWEHHbIX TPYHTOB (CoAepKallMx HepacTBOPEHHbIV ras, B < 0,95) nocne
aTana PeKoHCONMAALMM U NO pe3y/bTaTaM BbIMOJHEHWUA YKa3aHuid b.5 B Kaxgom onbiTe onpegenserca

YacTHoe 3HaueHue KoadduLMeHTa HauanbHoro noposoro aasnerns K, kak oTHoweHue cymmapHoro
o ! ’
npupawenua noposoro aasnewma AU 3a Bpema npunoxeHws Hanpskenuii 0, = (0|, +0,) K

BennynHe O'O
K,=Au/o,.(.5)

HopmaTMBHOe M paBHOe emMy pacyeTHoe 3HayeHue Ko3adduuMeHTa MNOPOBOro AaBAeHUsA
n v
(K, = K,) onpeaensetca kak cpegHee apudpmeTUHeCcKOE 13 ero HacTHbIX 3HAYEHMUiA.

b.6. 3agaya 3tana KOHCOAMAAUMWM - B YCAOBMAX OTKPbLITOrO ApeHaxka npusecTM obpasel B
paBHOBECHOE COCTOAHME N0 3PPEKTUBHbIM HANPAXKEHUAM, NPU KOTOpbIX TpebyeTca onpeaenunTtb
NPOYHOCTHbIE XaPAKTEPUCTUKM, @ TaKKe AePOPMALMOHHbIE - MOAYb 06bEMHOTO CXKaTUA. N5 TUHUCTbIX
FPYHTOB AaHHble, MOMyYeHHble Ha 3TOW CTaduu, UCNONbL3YIOTCA ANA onpeaenieHns KosppuumeHTa

dunbTpaumMoHHON KoHconnaaumm C,, a TakKe A/1a pacyeTa cKopocTu aedopmmpoBaHua obpasua Ha

v,
aTane paspylueHus (casura). KoHconnaaumnsa NpoBoAnTCA NPU NOCTOAHHOM 3Ha4Y€HMM NPOTUBOAABNEHUS,
COOTBETCTBYIOLWEM NPUPOAHbIM YCNOBUAM 3aNE€raHUA TpyHTa (€CAK B Nporpamme UCMbITaHUI HET ApYrnx
yKasaHuit).

B.7. dTan KoOHCONMAAUMW BbIMOAHAETCA OTKPbITUEM CUCTEMbI NPOTMBOAABNAEHUA. Ob6bemHas
aedpopmauma obpasua B Xxoge KOHCONMAALUN ONPenenaeTcs C NOMOLLbIO CUCTEMbI NPOTUBOAABAEHMA
nytem usmepeHuss obbema BbITECHEHHOW M3 ob6pasla NOpPOBOMN KMAKOCTU. M3mepeHne obbema
BbITECHEHHOM WAKOCTM (a2 Npu HEobXo4MMOCTU U BENNYMHBI NOPOBOrO AABAEHUS) MPOU3BOAUTCA C
NOCTENEHHbIM YBE/IMYEHNEM UHTEPBAJIOB BPEMEHN MeXKay oTcyeTamu, Hanpumep, Yyepes 0,2,0,5, 1, 2, 5,
10, 15 1 30 muH, yepe3 1, 2, 4 n 8 4 1 Aasiee B Havasle N KOHLE KaXKa0N CMeHbI.

MpuM npoBeAeHUM KOHCOAMAAUMW PEKOMEHAYETCA MCMNO/b30BaTb OAHOCTOPOHHWUI Anbo
[ABYCTOPOHHUIM TOPLUEBOM APEHAXK C Y4ETOM KOHCTPYKTUBHbIX BO3MOXHOCTEN NpMBOPOB M Nporpammbl
3KCNEePUMEHTOB.

Mpn OQHOCTOPOHHEM ApEHaXe W NPU HAAMYUM JaT4YMKa MNOPOBOr0 AaBAEHWMA Ha Topue,
NPOTMBOMNOJIOXKHOM OT APEHMPYEMOro, KOHTPO/Ib Mpouecca KOHCONMaaunum AO0MyCKaeTca BecTu no
nopoBomy AaBieHuto. Kputepuem ycnoBHoOM cTtabunmsaumm B 3TOM C/yvyae SABAAETCA BblPaBHMBAHME
NOPOBOro AaB/IEHUA C MPOTUBOAAB/IEHUEM.

5.8. Mo pe3ynbTatam UamepeHuii ctpostea rpadukm sasmucumocteit AV = f (\/E) , AV =1g(t) u
B TeX C/y4anx, Korga nsmepaeTca noposoe AasneHue - u = f(t), no kotopbim onpeaensaetca spema 90%-
Hoit koHconmpaumm Ly, , Bpemsa 100%-Hoit koHconmaaumu 1, 1 Bpema 50%-Hoit koHconmaaumu Ly, .

KoHconnpauuio cnegyet NpoAoatb He MeHee CYTOK nocne AoCTUXeHua spemeHu 100%-Hoi
Aay, ay poa % i p



dUNBbTPALMOHHOM KOHCONMAAUUMU, YCTAHOBIEHHOM NO rpaduKam.
B.9. HacTHble 3HaueHusA KoadpduuUmeHTa GuabTPaLMOHHON KoHcomaauumn C, ; no metoay "KopeHb

KBaApaTHbI/ U3 BpeMeHKN" BbIYUCAAIOT No popmyie

T. h
C, =9t°—, (5.6)
90

roe T90 - KoappuumeHT (PpakTop BpemMeHu), COOTBETCTBYIOWMI CTeneHn KoHconngaumm 0,90,
paBHbIl 0,848;

h - BbicoTa 06pasua (cpeaHAs MeXay Haya/ibHOM BbICOTOM M BbICOTOM NOC/E 3aBEPLUEHMS ONbITa Ha
KOoHconmaaumio), cm. Mpu AByXCTOPOHHEN GUabTpaLMmn NPUHMMAETCA BbicoTa, pasHas h/2;

ty, - Bpems, muH.

Bpems 90%-Hoi PpuAbTPaLMOHHOM KOHCONMAALMM ONpeaenseTcsa cneayowmm obpasom (pUCyHOK
b.1).

v t90 \!t’MUH
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PucyHok B.1. Tpadumueckuit cnocob onpegenenns 90% nepsuyHoOM
KOHCONMAALMN MeTOAOM "KBagpaTHbIM KOpeHb U3 BpemeHn"

MpoBoaAT npaAmyto ab, KacaTeNbHYO K Ha4ya/IbHON JMHEMHOWM YacTU KPUBOW YNNOTHEHMA U 3aTem
npsamyto ac, abcumnccbl KoTopon 6yayT Ha 15% Bonblue abcuuncc npsmol ab. MepeceyeHne npsmoli ac ¢
KpWBOW YyNIOTHEHUA AaeT TOYKY, COOTBeTCTBYIOLWYO 90% NepBUYHON KOHCONMAAUMMN.

Bpemsa 100%-Hol ¢pUNbTPALMOHHOM KOHCONMAALMM ONpPeaenseTcs U3 BeIMYMHbI \/tloo , KoTopoe

onpezienaeTcA Kak TouKa NepeceyeHma ropusoHTanbHol npamoii, cootsetctaytowein AV = AV, /0,9,
C KPWBOIA YNNOTHEHMA.
6.10. Boiuncnenne C,; metogom "norapmdm spemeHun" BbIMONHAETCA TaK Xe, Kak ykasaHo B TOCT

12248 (npunoxeHue MN).



B.11. HopmaTtuBHOe 1 paBHOe eMy pacyeTHoe 3HauYeHns koadduumeHTa koHcommaauum (C,  n C,

) onpeaenaeTca Kak cpegHee apuPpmeTUUeCKoe U3 YaCTHbIX 3HaveHui C ;.

OnpepeneHune 3HaYeHUM Cv BbIMONTHAETCA ON1A AMaNna30Ha HArpy3okK, YKa3aHHOro B 3agaHUN Ha

nabopaTopHble MUcnbiTaHWA. ECAM AManasoH BbIXOAMT 3a NpeAesibl Harpy3oK Npu KOHCOAMAauuu, TO
nocnegHue Harpysku MoryT 6biTb COOTBETCTBYIOLLLMM 06Ppa30M CMELLLEHbI.

6.12. Mo 3aBepleHWM KOHCONMAAUMM KpaHbl APEHAXKHOM CUCTEMbl NEepeKpbIBalOTCA, W
NPOM3BOAMTCA HArpy:KeHne obpasLa rpyHTa BepTUKaNbHOM HarpysKol A0 ero paspyweHus. HarpyxeHue

OCYLLECTB/IAETCA WAM C MOCTOAHHOW CKOPOCTbIO BEPTUKAsZbHOW Aedopmauun obpasua &, wam
CTyNeH4YaTbIM NOBbILLEHUEM OCEBOI Harpysku npu O; = const.

CKopocCTb BepTUKa/bHbIX Aedopmauuii &, BbibupaeTca cneaytowmnm obpasom.
B cootBeTcTBUMM C yKasaHuamu b.8, 5.9 onpegensetca Bpemsa 100%-Hoit ¢uabTpauMOHHOM

koHconmpaumn L, . CkopocTb BepTMKanbHbiX AedOPMaLUil  HAXOAUTCA [AeNeHUeM  3HAYeHus

npeaenbHOM BepTUMKanbHOW Aedopmaumn Elp, NoIyYEHHOW M3 Mpeaplaywmx UchbiTaHuii obpasuos
OAHHOro rpyHTa WAM npuHaTon ans cynecen - 0,10, gna cyramHkos - 0,15, gna ramH - 0,20, Ha

sennunty 1
g =¢&"/t,,(6.7)

rae &, - CKOpoCTb BEPTUKa/IbHbIX AedopmaLimii.

Mpu cunosom cnocobe Harpy<eHus BeAMUYMHA CTyrneHel ycTaHaB/AMBAeTCA M3 HeobXxoaMMOCTU
nonyuntb 8 - 10 cTyneHen Harpysku 4o AOCTUNKEHUA paspylueHuA. BblaeprKKa BO BpeMEeHW Ha Kakaow

CTYNeHW ycTaHaBAMBaeTca nyTem AeneHus spemenn t o, Ha umcno cryneneit.

B npouecce UCMbITaHUA PETUCTPUPYIOTCA AaBNEHUE B Kamepe Npubopa, BEpTUKaAbHAA HAarpy3Ka Ha
obpaseu, rpyHTa, BEPTUKabHbIE NEPEMELLEHUNS, MOPOBOE AaB/EHUE.

McnbITaHMA 3aKaHYMBAOTCA NPU BbINOJHEHNM O4HOMO U3 KpUTEpUEB, YKasaHHbIx B TOCT 12248.

6.13. Mo pe3ynbTaTaM WUCMNbITAHUN OMNpPefenAlT COOTBETCTBYOLWME Npeae/ibHOMY PaBHOBECUIO

V) !/ ! v

YacTHble 3HayeHVA 3OPEKTUBHbIX HaNPAXEHWA Oy W Oy, - COBOKYMHOCTb 3TUX 3HaA4YeHui,

MONYYEHHbIX B PasHbIX OMbITax ANA OAHOW Pa3HOBWMAHOCTM TPYHTa, UCMOAb3yeTcA ANA onpeneneHus
! ! !/ ! v}

HopmatueHbix (t€@,, C,) u pacdetHbix (t€@®,, , C,, ) 3HaueHWii XapaKTEPUCTUK MNPOYHOCTM

CTaTUCTUYECKUMN meTogamm B cooTseTcTBum ¢ TOCT 20522.

!
OnpepeneHune fasneHua npeaynnoTHeHna P, metogom

KOMNPECCUOHHOIO CKaTuA U KoadoduumeHTa nepeynaoTHeHnsa OCR

!
b.14. Onpepenexune BeanymHbl P BbINONHAETCA B KOMNPECCMOHHbIX Nprubopax, obecneunsatoLmx

nepegady Ha obpaseu, BEPTUKANbHbIX HanpaxeHui Ao 5 - 10 MMNa ¢ pasamepom Konew, Anametpom 50
n/mnn 70 mm u Bbicotol 20 +/- 2 mm.

6.15. Harpy:keHune 06pasuoB NPOU3BOAUTCA CTYNEHAMM A0 HanpsKeHuh B 5 - 10 MMa (B
3aBUCMMOCTM OT ryBuHbI 3aneraHna obpasLa v OXKUAAeMol BeNUYMHBI AaBAEHUA NPeayNAOTHEHUS).
Harpysky Ha KarKaoW nocneaylowen CTyneHW cnepyet NPUHUMATb PaBHOW YABOEHHOMY 3HAYEHMIO
Harpysku Ha npeablaywei ctynexdn, Hanpumep: 0,012; 0,025; 0,05; 0,1; 0,2 u T.4. MINa. PekomeHayeTca
YCTaHaBAMBATb AOMO/HUTENbHbIE CTYMEHM Harpy)KeHua B 06aacTM npeanonaraembiXx 3HAYEHWUI pé.

Heobxoavmoe Bpems BblAePKKM HA KaXKZ0M CTyNeHW HarpysKu COCTaBAseT He MeHee 24 u,
6.16. A BCcex UCMbITbIBAEMbIX FPYHTOB HEOBXOANMO OnpeaenaTb GU3NYecKme XxapakTePUCTUKN U
rpaHy/IOMeTPUYECKMIA COCTaB.



o '
b.17. Orlpe,qeneHme YaCTHbIX 3HA4YEHNN pC BbIMO/IHAETCA NO KOMNPECCUOHHbIM KPUBbIM METOAO0M

KasarpaHae, ans yero HeobxogMMo BbIMOAHUTL CAeayloLMe NocTPoeHUA. o NosyYeHHbIM B KaxKaoMm
onbiTe pe3y/sbTaTam CTPOUTCA KOMMPECCMOHHAA KpuBasa B noaynorapndpmmyeckom maclitabe (pUcyHOK
6.2). Ha rpaduKe onpeaenseTca To4yka, COOTBETCTBYIOLLAA Haubobllei KPUBU3HE KPUBOM, yepes 3Ty
TOYKY NPOBOAATCSA FOPU3OHTANIbHAA IMHUA U KacaTeNlbHaA K KPMBOWM, 3aTeM NPOBOAUTCA BUCCEKTPUCA yraa
O mexay Humu. OnpegenseTca TouKa nepecedveHWs OucceKTpucbl yrna & € NPOAOIKEHUEM
NPAMOSIMHEMHOIO Yy4acTKa KOMMPECCMOHHOM KPUBOM, NPOEKUMA KOTOPOM Ha OCb AaBieHuh p' u gaet

!
BE/IMYMHY AaBneHua npeaynnotHenna P, (pucyHok 6.2).

0,38
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0,35 <3
0.34
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PucyHokK B.2. OnpegeneHve AaBaeHUsa npegynioTHeHNA

p; no metoay KasarpaHge

6.18. OnpeaeneHne KoadPpuumMeHTa NnepeynaoTHEHUA NnponssoamTca no dopmyne

!

OCR=Te (5.8)

y

0

’ !
rae P, n P, - cootsetcTBeHHO 3ddeKTMBHOE AaBneHWe npefynaoTHeHUA U sddekTuBHOe

6bITOBOE faB/ieHMe Ha rybuHe 3aneraHna obpasua.

B.19. Pe3ynbTaTtbl UCMbITaHUI ANA KAXKA0MO UHXKEHEPHO-TE0/IOTMYECKOrO 3/IEMEHTa A0NXKHbI ObITb
npeacTaBaeHbl NacnopTaMu UCMbITaHWUI C rpadrUKamm KOMNPECCUOHHbIX KPMBbIX U CBEAEHbI B Tabanuy ¢
npuBA3Koi no raybuHe. Mo Kaxkgomy u3 UM AonkHbl H6bITb paccuYUTaHbl cpeaHMe 3HAYeHUA AaB/ieHUs

npeaynnoTHeHuA pé N KoapdpuumeHTa nepeynnotHeHus OCR.

OcobeHHOCTH onpegeneHns NapameTpos NPOYHOCTH
N 8ebopMmnpPyeMOCTU FPYHTOB NPU AMHAMMUYECKMX BO3AENCTBUAX

6.20. iInHamn4yecKkaa NpOYHOCTb FPYHTA HA CABUT onpeaenaeTca Kak npegesibHoe 3HaYeHue CYMMbl



CTaTUYECKOM KOMMOHEHTbI COBUTOBbIX Haﬂpﬂ)KEHMﬁ Ta n LI,VIK]WI‘-IeCKOi;I COCTaBﬂFII'OIJ.I,EVI Tcy Ha

NOBEPXHOCTM paspyLUeHUns
(Tf,cy)npeg = (Ta +Tcy)npe;[ = f(N9 d509 lLlo'7 a)la (L] a)n) ’ (59)

roe N - YNCNOo UMKNOB Harpy»KeHus;

d50 - XapaKTepUCTMKa rpaHyIOMeTPUYECKOro COCTaBa rPyHTa;

M, - napametp floge;

@, , @, - Apyrve onpegenalolme napameTpsbl;

Tt ¢y - MMKOBbIE 3HAYEHNA AMHAMUYECKNX CABUTALOLLNX HanpsXeHUin.

JNlabopaTopHoe MogennpoBaHMe HanpaKeHHO-4edOPMMUPOBAHHOIO COCTOAHMA 31EMEHTA FPYHTa B
ocHoBaHuM [TC, Kak NpaBW/O, OXBaTblBAeT /INWb YCA0BMA TFAPMOHWYECKMX BHELIHUX BO34ENCTBUI
(pncyHOK B.3). OnbITbl NPOBOAATCA B YCAOBUAX TPEXOCHOMO CXKaTUA UKW MPOCTOro CABUra NPU HaAnuuu
NMBOo OTCYTCTBUM APEHUPOBAHMS.

{ Tey

N —

-

Tey Vi lTa

Tf.cy = Ta+Tey

PucyHoK B.3. BO3MOMHble COOTHOLUEHWS LUKANYECKOMN
N CTaTUYECKOM COCTaBAAIOLLMX KacaTeIbHbIX HanpPAXKeHN M

6.21. [OuHamunyeckme napameTpbl  MPOYHOCTM  TFPYHTOB  ABAAIOTCA  MHTErpasbHbIMM
XapaKTePUCTUKaMN N OQHOBPEMEHHO 3aBUCAT OT GU3MYECKMX CBOMCTB FPYHTOB M MNAapaMeTPOB BHELHUX
BO34eNCTBMIA. JUHAaMUYecKas NPOYHOCTb MPYHTOB ONpPeaenseTca B A0/AX OT CTaTUYECKOW NPOYHOCTU
OTAENbHO MO KaxgoMy BUAy Bo3gencTema. ledopmaLMOHHbIe XapaKTePUCTUKM - AUHAMUYECKUIA MOAY /b
cagura n KoadpPpuumeHT aemndupoBaHUA - OMPEeAenAloTCA Ha OCHOBE aHa/sM3a BHYTPU LMKIOBbIX
npoLeccoB (neTenb Harpy»KeHus).

6.22. MPOYHOCTb TPYHTOB MpPU AMHAMMYECKUX BO3AEWUCTBUAX PEKOMEHAYETCA onpeaenAtb Ha
OCHOBE TMMNOTE3bl O BO3MOXHOCTU JIMHEMHOFO HE3aBUCMMOIO CYMMMPOBAHUA PE3ybTaTOB BHELIHUX
BO34eNCTBMI (HakonaeHMA noBpexaeHuit) ManmrpeHa-MaiiHepa. CornacHo runotese HaKoMJeHus
NOBPEXAEHUN CYMMAPHbIN 3PPEKT UMKNOB HArpyKEHUA Pa3IMYHON WHTEHCMBHOCTM onpeaensetca
JIMHEMHOW cynepnosunLMen 1 He 3aBUCUT OT NOC/IeS,0BaTEIbHOCTU OTAENbHbIX UMKNO0B. [To3TOMY BANAHME
ANHAMMWYECKOrO BO34ENCTBMA MOXKET OblTb OXapaKTepU30BAHO KAK IKBUBANIEHTHOE YUCNO LIMKAOB

HarpyxeHua N KOTOPOE Mo KymynaTuBHoMy 3¢deKTy HaKONIEHUS NOBPEKAAEMOCTM COOTBETCTBYET

OKB /
peanbHOMy BHeWHeMy BO34eWCTBUIO. Takum 0bpa3om, AMHAMMYECKOE MOBPEXKAEHNE NPWU HEKOTOPOM
YPOBHE HAaNPAXKEHWUIN XapaKTePU3YeT NOBpeXKAEeHNE Npu NI060M APYrOM YPOBHE HaNPAXKEHWNNA.
PeanbHoe BO3AENCTBME ABAAETCA HEPETYAAPHbIM U AN OLEHKM NOBPEKAAEMOCTU FPYHTOB A0/KHO
6bITb NPeACTaBNeHO B BUAE NOCNEA0BATE/IbHOCTU CMHYCOMAANbHbIX BOJIH (MM FPynn BOJH) C YPOBHEM



BO34,ENCTBMA B KaXKA0W rpynne, TMNUYHbIM A5 PAaCCMATPUBAEMOTO 3KCNyaTaLMOHHOTO peXXmnma. Takoi
aHann3 6asnpyeTca Ha IKCNEePUMEHTANbHbIX AaHHbIX, OMMCHIBAOLLMX NMPOLLECC HAKOMNEHMA LIUKANYECKOM
M CTaTUYECKOW COCTaBASOWMX CABMIOBOM aedopmaLMv, MAM NOPOBOrO AABAEHUA MPU POCTE YMCa
LUMKNOB HarpysKeHus.

6.23. MeToga onpeaeneHns napameTpoB NPOYHOCTM NPU AMHAMUYECKUX BO3AENCTBUAX - PACHETHO-
SKCNEPUMMEHTANIbHbIN, OCHOBAHHbIA Ha MeTode NocAefoBaTeNbHbIX MNPUbAMKeHUA. [porpamma
UCMbITAaHUN [O/MKHA YYUTbIBATb Pa3fiMuHble NOTEHLMANbHble GOPMbl MOTEPU YCTOMYMBOCTU CUCTEMBI
"'coopyrKeHmne - OCHOBAHME", a TAKMKe NPOrHO3Mpyemble YPOBHM CTaTUHECKUX U LIUKAUYECKUX HAMPAXKEHWUI
B OCHOBaHMU. Mpu GopMnpPOBaHMM NPOrpammbl 1ab6OPaATOPHbLIX UCMbITAHUI [ONYCKAETCA PacCMaTPUBaTb
He BCe BMWAbl BHELWHWX BO3AEWCTBMMW, a /INWb HaUXyAlMe C TOYKM 3PEeHUs BO3MOMKHOW MnoTepu
COOpY)KEeHMEeM YCTOMYMBOCTU. KoHcepBaTM3M MOJlyYaembIX OLEHOK f[0/KeH bObiTb noAaTBep:KAaeH
UMEIOLWMMUCA LaHHBIMU UCCNEeA0BaHUIA AMHAMUYECKUX CBOMCTB FPYHTOB B POCCUMIMCKOM WU MUPOBOIA
NnpaKT1Ke.

B.24. OcHOBHOWM 3agayeit 3IKCNepMMeEHTasNbHbIX NabopaTopHbIX WUCCNeAO0BaHUNA  ABAAETCA
onpeaeneHne KOJMYECTBA LMKNOB HarpyxeHua N, HeobxoauMmbIX AN paspylleHusa TrpyHTa npu
Pa3/INYHbIX COOTHOLIEHUAX CTAaTUYECKOM W AUHAMMUYECKON COCTaBAAIOWMX LMKAUYECKOW HArpysKu.
BbINnosHAEeMble OMbITbl - HeAPEHUPOBAHHbIE, C KOHTPOJIEM HanpsAKeHui unmn agedopmaumii. YpoBeHb
CTaTUYECKUX CABUTAIOLWLMX HAaNPAXKEHUI 3a43€TCs B 3aBUCMMOCTU OT r1yBMHbI paccMaTpMBaemoro c/os,
AONONIHUTENBHOM NPUFPY3KM OT COOPYKEHMA, YPOBHA BHELIHUX AMHAMUYECKMUX BO3LENCTBUNA.

MpenBapuTeNbHO oNpeaenaeTca ConpoTMBNEHNE HePeHMPOBAHHOMY CABUTY S, CBA3HbLIX FPYHTOB
M NapameTpbl TPEHUA AN HECBA3HbIX FPYHTOB B YC/NIOBMAX KBAa3MCTaTUYECKOrO Harpy»eHua. 3atem, npu

Pa3INUHbIX KOMBMHALUMAX HOPMaNM30BAHHOMN CTaTUYECKOM COCTaBAAIOWEN HanpsAXKeHU (TaV/Su,

To /O, T /Sy, Toy/Oyy) OUKCMpYeTCA KONMYECTBO UMK/IOB HArpyeHus, npusoAAliee K

AL

PaspyLIEHMIO TPYHTA B YC/I0BUAX "3aKPbITON" cMCTEMbI MPU NEPEKPLITOM APEHAXKeE, YTO COOTBETCTBYET
NOCTOSHCTBY 06beMa NOJIHOCTbI0 BOAOHACHILWEHHOTO 06pasLa nNpu casure.
OLeHKa AMHaMUYECKOMN MPOYHOCTM BasmpyeTca Ha SMMUPUYECKM NONYYEHHbIX KPUBbIX PaspyLLeHus

z-cy z-f cy TCY TSKB
r f(N) Nz PR f(N) - ANA HEeCBA3HbIX FPYHTOB U S__ f(N) uam s - f(N) - ana

\'o} Vo u u

!
CBA3HbIX FPYHTOB. 3gecb N - npegenbHoOe YMCIO LMKNOB NPy paspylweHun obpasua, T, - 3ddeKTnBHbIe
HaNpPAXXeHWA NPK KOHcoNnAaunm, 7,, - CTaTMYecKas COCTAaBASAIOWAN CABUTAIOWNX HANPAXKEHUR, T, -

LUMKAMYeCKan COCTaBAAIOWAA CABUrAlOWMX HanpAMXeHuin, S, - COnpoTUBIEHWE HeapeHUMPOBaHHOMY

casury. Moa paspyweHuem obpasua MOHMMAIOT AOCTUMKEHME 334aHHOro YpPOBHA aedopmauun -
o ! o

CTaTUYECKON (), &;) MW LMKANYECKOi ( ¢y , &, ), 36bITouHOrO noposoro Aassexus. Mpu nposeaeHum

3KCNEPUMEHTOB KPUTEPUAMM OCTAHOBKM OMbITa PEKOMEHAYETCA CHMTATb AOCTUNKEHME NEPBLIM OL4HOIO U3
cnefyowmnx yCNoBUI:

CTaTUYecKon cocTasnsaoLwen casurosoit aedopmaumm 20%;

aMMAUTYAbl UMKAMYeckon gedopmaumm 10%;

0 re,
AOCTUKEHME NopoBbIM aasneHnem yposHa 95% o ;

poctukeHme N = 1500 (ypoBeHb MOXET MEHATbCA B 3aBUCMMOCTM OT BMAA MOAENMPYEeMOro
BO34eMcTBuMA).
[na HecBA3HbIX 06pa3LOB rPYHTOB pe3yabTaTbl UCMbITAHUA MOTYT BbiTb NPeACTaBAeHbl TaKXKe B

BMAE 3aBUCMMOCTEN =f| N, — , MO KOTOPbIM OMpeaensieTcs CyMMapHOe HaKorm/eHue
O, O,
VC VC

M36bITOYHOrO NOPOBOTO AABAEHMUA KUAKOCTU B TPYHTE NPU PaCCMATPUBAEMOM BO3LENCTBUM.

6.25. OueHKka AedpOopPMaLMOHHbBIX XaPaKTEPUCTUK TFPYHTOB MNPU AMHAMUYECKUX BO3LENCTBUAX
NPOW3BOANTCA KaK HA OCHOBE NO/EBbIX, TaK U N1aBOPATOPHbIX UCMbITAHUNA.

MNog, nedbopMaLNOHHBIMKU XapaKTEPUCTUKAMK CnegyeT NOHMMaTb AMHAMUYECKUIA MOgYb CABMUIA



d d -6 -5
G n koadpduument aemnduposanna D° . Ouenka moayna casura npu aepopmaumax 107 —10
NPOM3BOAMTCA MO pe3ynbTaTam MPAMbIX U3MEPEeHMWI CKOPOCTU MonepeyHblx BOAH V¢ B MONEBbIX M

NabopaTopHbIX YCNOBUAX U NepecdeTom no popmyne
G’ = pv..(5.10)

B nabopaTopHbIX YCAOBUAX U3MEPEHUS AO/IKHbI MPOBOAMTCA Ha 06pasLax rpyHTOB B YC/IOBUAX
TPEXOCHOMO CKATUA NPWU HANPAMKEHWUAX, MAaKCMMasbHO B/IM3KMX K MPUPOAHLIM Ha 3a4aHHON rnybuHe
nyTem y/ibTpasByKoBOro 3oHAMpoBaHua (bender element).

-5 -3 o
Dedopmaumn 107 —107  oxsaTtbiBatoTca NaboPaTOPHLIMM UCALITAHUAMM B  PE30OHAHCHOW
-3 o
konoHHe, cabiwe 107" - B npnubope TpexocHOro cxaTua (onbITbl C KOHTPOAEM AepopmaLmit).

d
MCXOAHBIMM  faHHLIMK ANA onpeAeneHna koadduumeHta aemnduposanma D asnsaioTcs
BHYTPULUMKIOBbIE 3aBMCMMOCTM HanpsXKeHul u gedopmauuini (Netam HarpykeHus). Pesysnbtatom

UCMbITAaHUA ABAAIOTCA KpuUBble G!= f(}fcy, o, f)u D! = f(}/cy, o', 1), roe Vey - amnantysa

!
aedopmauun casura, O - cpegHue 3ddeKTUBHbIE HANPSAXKEHUSA B FPyHTe, f - YacToTa HarpyKeHus.

MNpumeHeHne Ha 0b6A3aTeNIbHON OCHOBE NMPUNOXKeHMa B obecneynsaeTt cobnogeHne TpeboBaHUM
depepanbHoro 3akoHa ot 30.12.2009 N 384-d3 "TexHUYeCKMA pernameHT o 6e30MacHOCTM 34aHMIA U
coopyxkeHuin" (MoctaHosneHne MpaButenbcrtea PP ot 26.12.2014 N 1521).

MpunoxeHue B
(obnasaTenbHoOE)

ONPEAE/IEHUE MOAYNEN OEPOPMALMN OCHOBAHWUM
N1 PACYETA NEPEMELLLEEHNI COOPYEHUW

B.1. B 3aBucmmoctu ot BMAOOB COOpy)KeHMﬁ M CXem pacyeTa nepemeu.l,eHMﬁ NPUHNMaAIOTCA
p,i° Es,i)f Em'

3a ucxogHble MNPUHMMAIOTCA  3HAYEHWA  MOAYNEeNl, oOnpeneneHHble  KOMMPECCUOHHbIMM
UCMbITAHUAMMW MU NONEBLIMM OMbITAMM Ha LUTAMMNAX.

pa3nnyHble 3HaueHns moayneii aedpopmaumnn E,(E

B.2. Moaynb gedopmaumm i-ro cnos Ei cneayet onpeaenatb no popmynam:
!
E =E/Am,;(B.1)

10,0,
El=——,(.2)
& — &

! o ! o ’ v

rae E{ - moayne aedopmaumn nepeuunoit (E | ;) namsropuaroii (Eg;) setsin komnpeccnonoit
KPMBOW (B COOTBETCTBYIOLLEM AMana3oHe AaBAeHUI OT COOPYKEHMA 1 Beca rPyHTa);

2

2v,

1-v

Bi=1-

; (B.3)



m,, =M;m.,; (8.4)

pl 7

&, - OTHOCUTE/IbHOE C}KaTWe rpyHTa, COOTBETCTBYIOLLLEE HAaNPAXKEHUIO OT COBCTBEHHOTO Beca rpyHTa
B cepeamHe i-ro cNoA ocHoBaHuAa O, = ¥, Z; ;

&, - OTHOCUTENIbHOE C}KaTUe TPYHTa, COOTBETCTBYIOLLLEE CYMMAPHOMY HaMpPAXKEHWIO;

O, =Y, Zi + O, (O, - HanpaxeHWe OT Beca COOPYKEHUA B CepeIMHe i-ro C/10A OCHOBaHWA);

V; - KoapdULMEeHT NonepeyHoro pacluMpeHmna rpyHTa i-ro cios;

mp| - KOad)(I)MU,MeHT, I'IpVIHMMaeMbIﬁ ANnAa NbinesaTo-TMMHUCTLIX TPYHTOB pPaBHbIM OTHOLWIEHWUIO

moayns aedopmauuun, NONYYEHHOro NPU WUCMbITAaHUKU TPYHTOB LWITAaMNamM, K Moaynilo aedbopmaumu,
NoAy4eHHOMY MPU KOMMPECCUOHHBIX UCMbITaHUAX. MPU OTCYTCTBUM YKa3aHHbIX AAHHbIX KO3OOUUMEHT

M, ANA NbINEBATO-TIMHUCTBIX FPYHTOB TBEPAOM U NONYTBEPAON KOHCUCTEHLWIA ONYCKAGTCA NPUHUMATD

no pucyHKy B.1 B 3aBMCMMOCTM OT KO3pdUUMEHTA MOPUCTOCTM & W nokasatensa Tekyuectn |, . Ons

MbINEBATO-T/IMHUCTBIX TPYHTOB M/IACTUYHBIX KOHCUCTEHUMIA WU necyaHbix rpyHTOB KoadpduumeHt M,
NPUYHUMMaETCA paBHbIM 1;

M,; - KoadpduuneHT ycnosuii pabotbl, onpeaenaembiii no opmyne

Mg =|—1 ;(B.5)

roe A - niowaab dyHaameHTa, M2, onpegensemasn ana GpyHAaMeHTOB C COOTHOLLEeHnem cTopoH |/b
2
<=3 Kak A = |b, a ana dyHaameHTOB ¢ cooTHoweHMem |/b <= 3 Kak A=3b ;
Ao - naowaab, pasHaa 1 m2;

N, - napameTp, onpegensemblii N0 pesyabTaTaM UCMbITAHWI i-r0 CNOA FPyHTa ABYMA WITamMnamu

Pas3/INYHbIX Naowaaen A, n A2 noj o4HOW U TOM e Harpyskon no popmyse
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PucyHok B.1. N'paduk ana onpeaeneHms KospouumeHTa mp|

B dopmyne (B.6):
AS Siis AS - NPUpaLLEHNsA OCAAOK LUTAaMMOB C MJOLWAAAMM A " A2 OT AOMOJIHUTENbHOTO
[aBeHUs No pesynbTaTaM UCMbITaHWUM i-ro cios.

Mpwn OTCYTCTBMM OAHHbIX WTAaMMOBbIX UCMbITAHUIA AONYCKAETCS NPUHUMATL cnegytowme 3HayeHusa
napametpa N; ana rpyHTOB:

NBJIEBATO-TJIMHMUCTHIX JI€EOHMKOBHIX . . . . . . . . . . 0,1 - 0,2;
OCTAaJIbHEIX MBJIEBATO-TJIMHMCTHIX . .+ .+ .« .« . . . . . 0,15 - 0,3;
IIECUAHBIX +« +« « « « o o o o o v v v« v« v v v v o 0,25 -0,5

MuHMManbHble MAN MaKCUManbHble U3 YKa3aHHbIX 3HaYeHuni ni cneayetr npuHMMaTb, ecaum

CKMMAEMbIi N0 OCHOBaHWA onpeaenaeTca ucxoas us yenosuin o, , = 0,50, . wwm o, , =0,20

COOTBETCTBEHHO (CM. 11.6.2). MpM NPOMEKYTOUHbIX 3HAYEHUAX FNYBUHBI CKMMaemoro cnos 3Havyenua N
MPMHUMAIOT N0 MHTEPMOAALMMN.

B.3. CpeaHnii moaynb Aedopmaumu Bcero ckmmaemoro cnos E., a Takke cpegree sHauenme V,,
cneayet onpeaenATtb no popmynam:

2

E:Il

n

; (B.7)

T p> >

=)

Vo =DV h— , (B.8)
o H
roe Ei - TO e, uTto 1 B popmyne (B.1);

V; -T0 Xe, uTo 1 B dopmyne (B.3);

hi - TO/IWMHA i-ro CNos rPyHTa;

A - NAoWaab 3Mtopbl BEPTUKANbHbIX HaNpAXKeHWIA OT AaBAEHMA P NOo4 NOAOLWBOM COOPYKEHMUA B



npegenax i-ro cnoa rpyHta, onpegensaemasn no lNpunoxenuio K ana rnybuHel Z;, cooTsBeTcTBYylOLLEN

cepeguHe i-ro cnos.

MpumeHeHMe Ha 06s3aTeslbHOM OCHOBe NpuaoxeHusa I obecneunsaet cobaogeHne TpeboBaHMi
depepanbHoro 3akoHa ot 30.12.2009 N 384-d3 "TexHUYECKMA pernameHT o 6e30MacHOCTM 34aHUIA U
coopykeHui" (MoctaHoBneHue MpasuTenbctea PP o1 26.12.2014 N 1521).

MpunoxeHue I
(ob6s3aTenbHOE)

PACYET YCTOMYMBOCTUN COOPYXKEHWU HA COBUT
MO NMOBEPXHOCTN HEOAHOPOAHOIO OCHOBAHUA

B cnyyae HeogHOPOAHOTO (CIOMCTOrO) OCHOBAHWMA PACYETHbIE XapaKTEPUCTUKM NPOYHOCTU FPYHTOB

tg §0| , C| AOTXKHbI ObITb 3aMEHEHbI cpegHeB3BEWEHHbIMU 3HAYEHNAMU 3TUX XaAPAKTEPUCTUK tg ¢|,m ,

C

I,m*

Mpun aTOM UMeloT MecCTo cneaytolme cayyam:

a) ec/in CNonN TPYHTOB OCHOBAHUA BEPTUKANIbHbI NN YrOoN NageHnAa ux bonee 60° a npocTnpaHune
CNOEB OPUEHTUPOBAHO NONepeK HanpaBAeHNA CABUTra UKW YToa mexay HUMmn 61130K K 90° (pmcyHOK r.1),

3HaYeHWe ocpeaHeHHOM XapaKTepucTukm tg @) m ONpefenfeTca U3 ypaBHeHUs
Ptgo,, = Iatg @ dA, (r.1)
A

roe P - paBHOZEMCTBYOWAA HOPMabHbIX CUA;
A - naowaab NoAOWBbI COOPYIKEHMUS.

PucyHoK I.1. Cxema K pacyeTy yCTOMUYMBOCTM COOPYKEHUIA
Ha CABUWT N0 NJOCKOW NOBEPXHOCTM OCHOBAHMSA C HEO4HOPOAHOM
nonepeyHom CIOUCTOCTLIO FPYHTOB NPU 60bLLIOM
yrne nageHus cnoes



HopmasnbHble KOHTaKTHblEe HanpAXeHUa O onpeaenAtoTca B 3TOM C/yyae no d)opmyne

1 ex

o =FE jEdA+jEx2dA
A A

,(r.2)

roe 3KCUEHTPUCUTET € M abcumcca X OTCYMTBIBAKOTCA OT OCKM, Npoxoasllel yepes Touky O,
NonoXxeHne KoTopon onpeaenaetca popmynomn

[ Ex,dA

Xy = Ae——
0 J-EdA .(r.3)
A

3Hauenwna tZ @, . n C, . onpeaenatoTca no opmynam:

IEtgw,dA IEtg@,XdA
g ==

[Eda +Aj Ex’da 0
A A

1
Cim =KIC.dA; (r.5)
A

6) nNpy oQHOPOAHONM CNOUCTOCTM TFPYHTOB Ha NPOTSEHWUW MOAOLIBbI COOPYXEHuA, T.e. Npwu
O[MHAKOBOW [0/1e Ka¥Aoro CN0A Ha pasHblX Y4acTKax LWWMPWMHbI MOAOLWBbI, 3HadeHue tg@,

onpepenserca no popmyne

jEtg(o,dA

2o = A

NER
{

npwu 3Tom 3HadenHmne C, . onpesensetca no popmyne (I.5);

B) €C/AM MNpPOCTUpaHUE BEPTUKA/NIbHLIX C/I0EB TPYHTOB OCHOBaHMA OPUEHTUPOBAHO BAOJb
HanNpPaBAEHWUA CABMIa MW YTON MeXAY HUMU MeHee 10°, 3HayeHus tg @y m v €, Takxe onpeaenatoTca
no ¢opmynam (r.5) u (r.6);

r) ecan CNou rpyHTOB OCHOBAHWA Mosorve € yrnom nageHva mexee 10° (pucyHok I.2), To C,

onpegensetca no opmyne (.5), tg ¢, . onpesenserca no popmyne

l e
e, =K£tg¢. dA+T£tg¢. xdA, (r.7)

rge | - MOMEHT MHepUMKM NAoWaaM NoLOLBbI.
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PucyHok I'.2. Cxema K pacyeTy YyCTOMUYMBOCTU COOPYHKEHUA
Ha CABWUT MO NIOCKOM NOBEPXHOCTU OCHOBAHMA C HEOAHOPOAHOM
nonepeYyHomn CNOUCTOCTbIO FPYHTOB NPMU ManoOM Yyrie NafeHuA CNoeB

MpunoxerHue [
(pekomeHngyemoe)

PACYET YCTOMYMBOCTU COOPYKEHUM
NPU COBWUIE C NOBOPOTOM B MNNIAHE

[.1. PacyeT yCTOMUMBOCTU COOPYMHEHMA PEKOMEHAYETCA MPOM3BOAMUTL C YYETOM €ro NoBopoTa B
nnaHe (B MAOCKOCTM NOAOLIBbLI) B C/Ayd4ae, e€C/iM pacyeTHas casurarowas cuna F npuioxeHa c

aKcueHTpucuTeTom € = 0,05+/Ib . Mpu atom noBopoT coopyKeHWUs PacCCMaTPUBAETCA OTHOCUTENLHO

TO4kM O - LeHTpa noBopoTa (pucyHok A.1).
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PucyHok [1.1. Cxema K pacyeTy yCTOMYMBOCTM COOPYIKEHUA
npu NJOCKOM CABUre C MOBOPOTOM B MJ1aHe
6e3 yyeTa oTrnopa rpyHTa

Ha pucyHke .1 o603HayeHo: Cg - LLeHTp TAXKEeCTM NOAOLWBbI COOpYKeHUA; C - LEeHTP TAXKeCTU
aMIopbl pacrnpefesieHHbIX Mo NOAOLWBe NpefesbHbIX KacaTeslbHbIX Hanpsaxkewwwd; T,, T,, T;, T, -

npefenbHble KacaTeNbHble HanpAXeHWA; X, - paccToaHue, onpegensemoe no popmyne

Zn: T XAA
i=1

X="7m .
ZrhmAA
i=1

C

B ciiyvae AMHEnHOM 3aBMCMMOCTM KacaTe lbHbIX HanpaXeHUn OT KoopAUHAT U NPU NPAMOYTo/1bHOM

dopme noaoLBbI cOOpyKeHua X, onpenensetca no opmyne

L0 Ty — 13

I I
XC:_. — .
6 7,+7;, 6 7,+7,

[.2. NMpn oAHOPOAHOM OCHOBaHMW U PAaBHOMEPHOM pacnpeaesieHMn HOPMaJibHbIX HaNpPsAXKeHUn

IKCUEHTPUCUTET eF pacquHoﬁ cp,smrarouj,eﬁ cunbl F pekomeHayeTca onpeaenAatb OTHOCUTEIbHO LLeHTpa

TAXECTU MNOLOLWBblI  COOPYMKEHMUSA Cg. Mpn HEoAHOPOAHOM OCHOBAaHWUM WAM HEpPaBHOMEPHOM

pacnpeaeneHnn HanpaxeHui SKCLUEHTpUcuTeT € HeoBXoAMMO OMpeaenaTb OTHOCUTENbHO LEeHTPa
TAXECTM 3MIOPbI PACNPeseneHHbIX MO MOAOLBE COOPYEHUA NPeAebHbIX KacaTeNbHbIX HaMpAKeHM
Tim =0 18, +C.

Cxema K pacyeTy yCTONYMBOCTM COOPYKEHMIi MPU NOCKOM CABUre C NOBOPOTOM B niaHe 6e3 yueTa

OTnopa rpyHTa C HM30BOM CTOPOHbI NpMBeAeHa Ha pucyHKe [.1.
[.3. Mpu pacyeTe yCTOMYNBOCTU COOPYIKEHUN C MPAMOYTO/IbHbIM U BAN3KMM K MPAMOYTrO/IbHOMY

o4yepTaHMem noaouwsbl U paBHOMEPHbIM pacnpegeneHnem Tlim npeanenbHyr Cuay conpoTusBieHUA



casury Rpl’t 6e3 yyeTa oTnopa rpyHTa pekomeHayeTcs onpeaenatb no popmyne
Rp|’t = atRp| ’ (ﬂ'.l)
roe &, - bespasmepHbiii KOaGdULMEHT, onpeagenaembiin No PUCYHKy .2 a;

Rp, - npeaenbHasa cuaa CONpOTUB/EHUA NMPU NAOCKOM casure 6e3 noBopoTa, onpedensiemasi B
cooTBeTcTBUM € 7.9.

7N
a) :; et - //"/7‘ //
5 £ 1~ 1 A A4 7/
3 4 7 AV L]
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1.5 \ [ 1] Y |
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PucyHok [1.2. Fpadukn gna onpegenenuna kosdpuumneHTa

@, (a) v koopanHaTbl LeHTpa nosopoTta N, (6)

MpeaenbHyto CUay COMPOTMBAEHUA MNPW CMELIAaHHOM CABWIe C MOBOPOTOM COOPYMKEHWN Ha

HeCKa/lbHbIX OCHOBaHUAX PEKOMEHAYETCA TaKXKe onpeaenaTb, UCNoNb3ya KOIGPULMEHT &, , NONYYEHHbIN
no pucyHky .2 a.
[.4. Tpy HeNnpAMOYro/sibHOM O4YepTaHUM NOAOLBbI COOPYKEHUA, HEPAaBHOMEPHOM pacnpeneneHnmn

T;m WM NPY HEOBXOAMMOCTM yyeTa OTopa rPYHTa C HU30BOW CTOPOHbI (pUCyHOK [1.3) npesenbHas cuna

conpoTmneneHnA Rpl,t M  KOOPAWHATbl UEHTPA NOBOPOTa oONpeaenarTca caeayrooummmn  Tpema
YpPaBHEHNAMU paBHOBECUA!



Z 7, SINOAA=0;(0.2)
Zrlim cos OAA + yéEp,tw = Rpu; (4.3)

ZrlimrAA—'— yéEp,twrtw = Rpl,t(nl + eF)' (.ﬂ.4)

rae Ty, - NPefebHOe KacaTeNbHOE HaMnpsKeHue Ha anemeHTapHow niowaake AA ;

0 - yron mexay pasuycom r, NpoBeAeHHbIM U3 LieHTPa NoBOPOTa (C KOTOPbIM COBMELLEHO HaYano

KoopamHart) 4o ueHTpa naowaakn AA, n ocbio, NepneHanKyNAPHON HanpaBAEHMIO AeCTBYIOLLE CUbI
F;

1
,E_ .. -Toxe utons7.9;
c p,tw

I, - paccToaHue, onpegenaemoe no pucyHky /.3 a;

eF - 9KCUEHTPUCHNTET CABMFBPOU.I,EVI CUnbl,;

N,, N, - koopanHaTbl LeHTpa NOBOPOTa, onpegensemble No pUcyHky 1.2 6.

a)
};
}

Rpl t

fasate--nd
-
oot
H
i

6)



Y
i gl Ep tw }R_pi,t

n,

ane

a - NMpun pacnosioXKeHUN LLEHTPaA NOBOPOTA BHE NOAO0LWBbI COOPYXXEHUA,
6-T10 e, B npeaenax nogowsbl COOPYHeHUA

PucyHok [1.3. CxemMbl K pacyeTy yCTOMUYNBOCTM COOPYHKEHUN
rnyboKOro 3a/10XKeHMA NpPr NAOCKOM CABMUIE C NOBOPOTOM
B NJ1aHe C y4eToM OTrnopa rpyHTa

Onpep,eneHme I'IpGAE/'IbHOVI CUbl conpoTuBneHna casury Rp|,t N KOOpPAWNHAT NOJ10Ca NOBOPOTa

npon3soaunTcAa B cne,a,yrou.l,eﬁ nocnenoBaTeNnbHOCTH.

1. U3 ypasHenuit (O.3) u (4.4) ncknovaetcs Rpl,t M U3 MOJIYYEHHON CUCTEMbI ABYX ypaBHEHMUI

noabopom onpegenatotca koopauHatel N, 1 N,, nocne yero HaxoauTca Rp, ‘-
2. B cnyyae, Koraa ueHTp nosopoTa 0 OKasblBaeTcA BHYTPM NJIOLLAAM NOAOLWBLI (MPY 3HAUNTEILHOM
aKcueHTpucuTeTe € ) 1 OTNOpP rpyHTa BO3HMKAeT ¢ 0benx CTOPOH COOpYKeHuA (Ccm. pucyHok [.3 6),

HeobxoAMMO MCNOoNb30BaTh ypaBHeHUe ([.2) U cnedyloline ypaBHeEHUA:

Zrlim cos OAA + 7/(':(Ep,tw - Ep,hw) = Rpl,t , (ﬂ.S)

ZrlimrAA_'_ 7é(Ep,tWrtw + Ep,hwrhw) = Rpl,t(nl + eF)r (ﬂn6)

rae Ty, AA, j/c', Ep’tw, lw, 1 N, € -T0 Xe, uto n 8 bopmynax (4.3) n (4.4);
E

COOPYKEHUS;

p.hw ~ pac4yeTHOE 3Ha4YeHune FOpM3OHTaﬂbHOlz COCTaBﬂﬂIOLIJ,eVI OTnopa rpyHTa C BerOBOﬁ CTOPOHbI

I, - paccrosHue, onpegensemoe no pucyHky /1.3 6.



MpunoxenHune E
(pekomeHayemoe)

PACYET YCTOMYMBOCTU COOPYXKEHWIM HA HECKA/IbHbIX OCHOBAHUAX
Mo CXEMAM TNYBUHHOIO U CMELLAHHOIO CABUITOB

E.1. Ona onpegeneHua cuabl NpeaesibHOro CONMPOTMBAEHUA Ha y4yaCTKe CABWUra C BbINOPOM Ru
cnenyeTt NPUMEHATb METOA TeOPUM NpeaenbHOro paBHosecus. MNpu aTom B caydae rnybMHHOro casura ot

HaKNOHHOM Harpysku (pucyHok E.1) onpegensetca nonHas cuna npegenbHoro conpotusnerna R, .

a)

45°- @ /2
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R
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a - pacyeTHas cxema; 6 - rpadumK Hecywelt cnocobHocTH
ocHoBaHwus; |, 11, Ill - 30HbI Npu3amMbl 06pyLLEHUA

PucyHok E.1. K pacueTy HecyLien cnocobHOCTM OCHOBAHUA
N YCTOMYMBOCTM COOPYKEHUS NPU IYOUHHOM caBure

E.2. Mo 3tomy meToay npoduab NOBEPXHOCTU CKOMbXKEHWUA, OrpaHuuMBatowen obnactb
npeaenbHoro COCTOSHMA TPYHTa OCHOBaHWA, MPUHMMAETCA B BUAE ABYX OTpPe3KoB npAmbix AB un DC,



coeaMHEHHbIX MeXKay coboi KpUBONUHENHOW BCTaBKOW, ONMUCbIBaEMOW ypaBHEHNEM Norapndmmnyeckomn
cnupanu (pucyHok E.1 a). CBA3b MexXAay YI/I0M HaK/IOHA K BEPTUKAN PAaBHOAENCTBYIOWEN BHELHUX CUA,

paBHOﬁ NO 3HAaYEeHUIO CUNEe NpeaebHOro conpoTneaeHnA casury Ru N OpMEHTMpOBKOVI TPEeyrosbHUKa

npeaenbHOro paBHOBECUA ONpeaenseTca Yriom V , KOTopblit HaxoauTcsa no popmyne

!

1 sino ,
v=—| arccos——+ @, -0 |.(E.1)
sin g,

Mpun onpeneneHnmn Ru cuenneHune rpyHta no ceoemy AEVICTBMPO NMPUHUMAETCA TOXKAOECTBEHHbIM

NPUIOMKEHUIO BHELIHEN PaBHOMEPHO pacnpefesieHHON Harpysku B BUAE HOPMa/bHOrO HanpsXeHus

C
n=— (3mecb tg®, n C, -To ke, uTO N B 7.7).
tg o,

3HayeHue T, A1 33f@aHHbIX 3HAYEeHUN bl(bl'), On, ¢, C,, ¥ onpeaenserca cneayowmnm
obpasom.

Crpoutca rpaduk Hecyuielr cnocobHOCTM OcHoBaHMA Ty, = f(G) Ons BCcen WwupuHbl b mam
pacyeTHOM wWuUpuHbI b' nogowsbl ¢pyHAameHTa (cm. pucyHok E.1 6). MocTpoeHue 3Toro rpaduka
npou3BoauTCA o paay 3HadeHnit &' (o1 0 =0 go &' = (@, ) 1 COOTBETCTBYIOLLMM UM 3HaYEHUAM V .

Mo HalAeHHOMY 3HaYEeHUIO V' HAaxoAATCA BCe AaHHble, HeobxoaMMble A1 OnpeseNieHns pa3smepos

npu3smbl Bbinopa ABCDA. /InHua AB nposoautca no yray vV, amuua EB - noyrny o = 90° + @, —V.

o (01 o o
JInHna EC ctpouTtca no yray 45 —? MeXAy HeM U TOPU3OHTANbHOW NOBEPXHOCTbIO OCHOBAHMUA.

Mpodunb orpaHMyMBaloOWEN MOBEPXHOCTU CKOJIbXKEHMA A/A MPOMENKYTOUYHOM 30HbI |l cTpouTca no

ypaBHeHwio norapudpmuyeckoit cnupanu. Pagnyc I = EC naxoautcea no popmyne

gt
r=re”*" (g2

roe I =§; 92450—%+V_

%
JnHua CD npoBoauTes yepes Touky C nog yraom 45°— 71 K FOPU30HTaNbHOM NoBepxHOCTK ED.

Mocne onpeaeneHns odepTaHua npusmbl obpylwenns Haxoaatca seca P, P,, B, (c yuetom
B3BELUMBAIOLWEro AeNCTBMA BOAbI) OTAENbHbIX ee 30H |, I, Il (NnpyM Hannumm cuenseHuns K cune P3

A06aB}1ﬂeTCﬂ Harpyska I’IED, COOTBETCTBYHOWAA MNPUIOKEHHOMY K NOBEPXHOCTU HOPMaZbHOMY

HanNPsKEHUIO, @ MPYU HaAMYWWM MPUFPY3KM MHTeHcuBHOCTblo q - Harpyska OED) u cuna R,

onpepensemas no ¢opmyne

R P, cosvsin(p+ ¢, —v)

. cos(p—v)sin(v+35'—¢,)’ (£3)

rae

Q+P,+P,
p = arctg ; (E4)
-Rtgf-(Q+R+PF,+P)tgv




P
Q :—?3 1+tgﬂtg(45°+%j : (E.5)

E.3. B cayyasax, gna KoTopbix B Tabnuue E.1 npuBeaeHbl 3HayeHUA KO3pPULMEHTOB Hecylien

cnocobHocTn Ny, Nc, Nq , @ TaKxe 3HadyeHusa KoaddpuumeHTa K, nossosatolero onpeaennts gamHy

yuactka EW D wnapucynke E.1a (EyyD =KDb), R, onpepenserca no dopmyne
R, =70°N, +bc N, +bgN,, (E.7)

rae 7, C,, b-T10xe, uton B 7.7 pasgena 7 ceoga npasu;

g - MHTEHCMBHOCTb PaBHOMEPHOM Harpy3Kku Ha yyacTke ED npusmel Bbinopa.

Tabnuua E.1
3HayeHus K03dOULMEHTOB HecyLen cnocobHOCTU N KoadduumeHTa K
(%1 KosdodmumeHTE llpn menbTa' (B mojnax om )
1 I
0 0,1 dm [0,3 om 0,5 ou 0,7 oun 0,9 ou
I I I I I
0° N 0,000
I"'aMMa
N 5,142
C
N 1,000
q
K 1,000
2° N 0,066 0,071 0,073 0,067 0,055 0,037
I"'aMMa
N 5,632 5,502 5,202 4,833 4,357 3,639
C
N 1,197 1,192 1,182 1,169 1,152 1,127
q
K 1,094 1,036 0,910 0,765 0,588 0,336
4° N 0,152 0,154 0,148 0,131 0,106 0,071
I"'aMMa
N 6,185 6,025 5,659 5,216 4,655 3,830
C
N 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° N 0,264 0,261 0,242 0,209 0,165 0,108
TraMMa
N 6,813 6,615 6,169 5,638 4,977 4,030
c
N 1,716 1,695 1,648 1,593 1,523 1,424
q
K 1,310 1,235 1,075 0,893 0,677 0,378
8° N 0,409 0,398 0,360 0,304 0,234 0,149
raMMma
N 7,528 7,284 6,740 6,103 5,325 4,241
c
N 2,058 2,024 1,947 1,858 1,748 1,596
q
K 1,435 1,350 1,169 0,965 0,725 0,400
10° N 0,597 0,574 0,507 0,418 0,315 0,193
TaMMma
N 8,345 8,044 7,381 6,617 5,703 4,461
c
N 2,471 2,418 2,301 2,167 2,006 1,787
q
K 1,572 1,476 1,271 1,043 0,778 0,424
12° N 0,841 0,800 0,691 0,558 0,408 0,242
TaMMma
N 9,285 8,913 8,103 7,187 6,114 4,694
c
N 2,974 2,895 2,722 2,528 2,300 1,998
q
K 1,724 1,615 1,383 1,127 0,833 0,449
14° N 1,158 1,090 0,923 0,727 0,518 0,295
raMMa
N 10,371 9,910 8,920 7,821 6,560 4,940
c
N 3,586 3,471 3,224 2,950 2,636 2,232
q
K 1,894 1,769 1,506 1,219 0,893 0,475
16° N 1,573 1,466 1,214 0,934 0,647 0,354
TaMMa
N 11,631 |11,060 9,847 8,530 7,048 5,198




4,335 4,171 3,824 3,446 3,021 2,491
q
2,082 1,940 1,642 1,319 0,958 0,502
18° 2,118 1,953 1,581 1,187 0,797 0,418
TaMMma
13,104 12,394 10,907 9,321 7,582 5,472
c
5,258 5,027 4,544 4,029 3,464 2,778
q
2,293 2,130 1,791 1,428 1,027 0,531
20° 2,837 2,587 2,047 1,497 0,974 0,489
TaMMma
17,583 |16,697 14,870 12,959 10,915 8,508
c
6,400 6,077 5,412 4,717 3,973 3,097
q
2,530 2,343 1,957 1,548 1,102 0,562
22° 3,792 3,419 2,640 1,878 1,183 0,567
raMMma
16,883 |15,774 13,522 11,218 8,812 6,067
c
7,821 7,373 6,463 5,532 4,560 3,451
q
2,797 2,582 2,141 1,679 1,183 0,595
24° 5,070 4,517 3,400 2,350 1,429 0,653
TraMMa
21,570 (20,178 17,392 14,605 11,769 8,638
c
9,604 8,984 7,744 6,503 5,240 3,846
q
3,099 2,851 2,346 1,823 1,271 0,629
26° 6,796 5,980 4,381 2,937 1,722 0,748
raMMma
22,256 (20,499 17,039 13,659 10,312 6,738
c
11,855 |10,998 9,311 7,662 6,030 4,286
q
3,443 3,156 2,576 1,983 1,366 0,666
28° 9,149 7,943 5,655 3,671 2,072 0,854

IaMMa




N 25,804 (23,575 19,261 15,148 11,188 7,106
c
N 14,720 13,535 11,241 9,055 6,949 4,779
q
K 3,837 3,504 2,834 2,160 1,471 0,705
30° N 12,394 |10,608 7,326 4,596 2,491 0,972
raMMa
N 30,141 |27,295 21,888 16,867 12,168 7,500
c
N 18,402 |16,759 13,637 10,738 8,025 5,330
q
K 4,290 3,901 3,126 2,358 1,585 0,747
32° N 16,922 |14,264 9,536 5,770 2,997 1,103
TraMMa
N 35,492 (31,835 25,016 18,854 13,268 7,922
c
N 23,178 (20,893 16,632 12,781 9,291 5,950
q
K 4,814 4,358 3,458 2,578 1,710 0,792
36° N 32,530 (26,507 16,492 9,212 4,359 1,417
raMMma
N 50,588 (44,399 33,329 23,904 15,914 8,864
c
N 37,754 33,258 25,215 18,367 12,562 7,440
q
K 6,144 5,506 4,274 3,107 2,001 0,892
40° N 66,014 |51,714 29,605 15,093 6,427 1,819
TaMMma
N 75,314 |64,419 45,816 31,008 19,360 9,967
c
N 64,196 |55,054 39,444 27,019 17,245 9,363
q
K 8,012 7,095 5,367 3,792 2,362 1,008
45° N 177,620 |131,120( 66,272 29,516 10,783 2,503
raMMma
N 133,880 |110,080( 72,119 44,729 25,385 11,652
c
N 134,880 |111,080( 73,119 45,729 26,385 12,652
q
K 11,614 |10,101 7,350 4,975 2,951 1,185




Mo Haﬁ,ﬂ,eHHblM 3Ha4YeHnAM Ru onpeaenAatoTca O M T]im’ ncnonblyemble OnA NOCTPOEHUA

rpaduka (cm. pucyHok E.1 6), no dopmynam:

o= b(bu') coso'—nN; (E.8)
R, .
Tlim = b(bu’) Sln5 . (E.9)

E.4. Mpu AelCTBUM HA COOPYKEHME TONbKO BEPTMKANbHbLIX CUA onpegeneHve npeaenbHoin
(paspywatoleit) BEPTMKANbHOM Harpy3KM Ha OCHOBaHME MOXKET 6biTb MPON3BEAEHO YKAa3aHHbIM Bbllle

MeTo40m. I'IpM 3TOM NOCTPOEHUNE MNMPU3MbI 06pyI.IJeHVIFI npon3soanTCA TOJIbKO AONA 5':0 n
v:45°+ﬂ,
2

E.5. MpuM HanMumm B OCHOBaAHMW PUNLTPALMOHHOIO MOTOKA W HEobXoAMMOCTM y4yeTa
OUABTPALMOHHBIX  CUA  onpejeneHune Ru cnegyet  nNpou3BOAUTb  aHANUTUMUECKM UM

rpadoaHaIUTUYECKMM METOLOM MyTEM NOCTPOEHUA MHOFOYro/ibHUKa CUA Ha 6ase paBHOLENCTBYHOLLMX
BECOB Ka*KAOW M3 Tpex 30H NpuU3Mbl ODOpYLIEHMA C YYETOM CYMMapHbIX OUABTPALMOHHBIX CUA,
OEeNCTBYIOLMX B KaXKA0M U3 HUX.

HanpaBneHns w“ 3Ha4YeHWs CyMMapHbIX GUABTPALMOHHBIX CUA ONPesenAlTca no 3aJaHHOWM
rTMAPOANHAMMUYECKON CETKE ABUKEHUA GUABTPALMOHHOIO NOTOKA NOA, COOPYKEHNEM.

[ns 3TOro nocne NocTpoeHns o6veMAIOLLEN NOBEPXHOCTUN CKOMbXEHUA NO METOAY, U3/I0XKEHHOMY
B E.2, M nocTpoeHuna rmapoamHammyeckol ceTkn (metogom MDA namn pacyeTHbIM cnocobom) Kaxkaas us
30H |, I, Il (cm. pucyHoK E.1 a) okasbiBaeTcs pa3buTol Ha psag, y4acTKOB, ANA KaXKAOro U3 KOTOPbIX
HaxoAUTCA NIMHMA TOKA, NPOXOAALLAA Yepes3 LeHTP TAXKECTU y4yacTKa. HanpasneHve GpunbTpaLMOHHOM
CUNbl NPUHMMAETCA NO KacaTe/IbHOM K 3TOM NIMHUM TOXKE B LLEHTPE TAMKECTM y4acTKa, a 3HAYeHue ee - no

dopmyne

D =7ylmiA, (E10)

rae 7, - YAeNnbHblli Bec BOAbI;
Im’i - CPeaHUIA rpaiMeHT Hanopa A1a AaHHOTo yYacTKa;
A - nnowagab yuacTka.

3HayeHMA CcyMMapHbIX GUABTPALMOHHbBIX CUN (Dm, Cijz, (Df,3 onpeaensoTca  Kak

reoMeTpuyecKkme Cymmbl GUAbTPALMOHHBIX CUA B Npeaeniax paccmaTtpusaemolit 3oHbl |, 1 uau 11l
E.6. Mpn onpegeneHnn cunbl NpegenbHOro CONPOTUBAEHUA B CAyvYae cABUra C BbIMOPOM Npu

CEeNCMMUYECKHUX BO34ENCTBUNAX Ru,eq cneayeTr ydutbiBaTb CUbl MHEpUWMKU, AeNCTByrOlWME HaA TPYHT B

npegenax Npusmbl BbIMOpa W Ha MPUrPy3Ky, onpeaensemble Mo YCKOPEHUIO 3eMHOW MOBEPXHOCTH,
COOTBETCTBYIOLLEMY MPUHATLIM PAaCYETHON CEUCMUYHOCTU U HaNpaB/IEHUIO CEMCMUYECKUX KoJiebaHni.

Ecnm ocHoBaHMe M NpuUrpy3Ka pacnoaoXKeHbl HUXKe ypoBHA Boabl, To no CI 14.13330 sec rpyHTa
OCHOBaHMA W MPUrPY3KU NMPUHMMAETCA C y4eTOM B3BELUMBAIOLLETO AEWUCTBMA BOAbI, @ CU/bl UHEPLUUU
onpeaenaTcA No MNJOTHOCTU FPYHTOB B BOA,OHACHILLEHHOM COCTOSHUMN.

E.7. NMpn pacyete YCTOMYMBOCTM COOPYKEHUA MO CXEME CMELIAHHOro cABura COMpoTUB/IEHME
OCHOBaHMA CABUIY caeayeT NPUHUMATb PaBHbIM CYMME COMPOTMB/IEHMI HA y4acTKax MJOCKOro casura u
cZlBMra ¢ Bbinopom (pucyHok E.2).



ab - yyacTok naockoro cagura; 6e - y4acTok casura
C BbiNopom; 68rab - 30Ha BbiNopa

PucyHoK E.2. Cxema K pacyeTy Hecylueil cnocobHOCTM OCHOBAHMSA
N YCTONUYMBOCTU COOPYXKEHMSA MPU CMELIAHHOM CABUTe

Cuny npefenbHOro COMPOTUBAIEHUA MPU  pacyeTe YCTOMYMBOCTM COOPYXKEHUIA MO Cxeme

CMeLUaHHOro cagura Rcom npuv noctynaTesibHOM popme caBuUra peKoOMeHAyeTca onpeaenatb no dopmyne
Rom = (0, tge, +C)bl +7, b, (E.12)

rae O, t2€®,, C, - 710 e, uto 1 B E.2 LAaHHOTO NPUNOXKEHNUS;

b1 , b2 - pacyeTHble 3HaYeHMA WUPKUHbI Y4aCTKOB NOAOLIBbI COOPYMKEHMA, HA KOTOPbIX NPOUCXOAAT
CZIBUT C BbIMOPOM W MIOCKUIN CABUT;

Tlim - NpegenbHoe KacaTesibHOe HanpAXeHne Ha y4acCTke caBura C BbIMOpom, onpeagendaemoe no

dopmyne (E.9) aaHHOro npunoxenus npu D = bl;
| - pasmep CTOPOHbI NPAMOYrO/IbHOM NOAOLWBbI COOPYKEHWUA, NePNeHAMKYNAPHOW CABUratoLwein

cune.
3uauenme D, cnepyet onpepenato B 3aBMcUMOCTM OT O, (C HU30BOIT CTOPOHBI) MO opMye
bo
b, = ——"— (£.12)
Ofr —Okr
rae 0, = N,by, ana rpyntos ¢ koapduumentom capura tgy, >0,45 u o, =0 npu
tgy, <0,45;

Oy, - CpefiHee HOpManbHOE HanpsAXKeHWe B NOAOLLUBE COOPYXEHUA, NPU KOTOPOM MPOUCXOAUT
paspyLleHne OCHOBaHUA OT O4HOMN BEPTUKANbHOM HArpy3ku (cm. pucyHok E.1 6);

N, -Toxe,utons7.7.

Mpu aKkcueHTpucuTeTe €, HOPMANbHOM CUbI P B CTOPOHY HUXKHEro Gbeda B popmysie (E.11) BmecTo

b, b1 n b2 cneayet npuHUMaThL b*, bl n b2 (roe b*:b—2ep, a b1 =bl—); 3KCUEHTPUCHTET B

b

CTOPOHY BepxHero 6beda B pacyetax He yYUTbIBAETCA.
Mpn cmellaHHOM cABWre C MOBOPOTOM B MJiaHe MpPeAesfibHY CABUIaloWy0 CUAY NPUHUMALOT

pasHolt o, R, rae @, onpeaensioT no ykasaHuam 7.10 u pekomeHayemoro Mpunoxerns [.

E.8. Mpu npAMOYyrosbHOM MOAOLWBE COOPYKEHUA AAWHOM | n wupuHOM b cuna npepenbHoOro
COMPOTUBNEHNA OCHOBaHWUA onpeaenseTca no popmyne



R, =A*(y,b*N n +c¢ /N.n +qN.n,), (E.13)

roe

b * b * N p*
A* =b*; N, =1—O,25T; n,=l+tgo, T n, =1+tgp —

N,—1 1

(E.14)

b*, tg®,, C, -T0xe,uTonB87.7, Ny, N, u Nq -To e, uton B E.3.

E.9. [lnsa onpeaeneHuns BepTMKaibHOMN COCTaBAAIOLLEN HeCyLLeh cnoCOBHOCTU B HeaApeHUPOBaHHbIX

ycnosumax npu NOCTOAHHOW M3OTpOI‘IHOV1 NMPOYHOCTN Ha CcABUT Cu,l MOXHO MUCNONb30BaTb CneayroLyto
obuwyto dopmyny

R, =A*[ N, (I+s,+d, —i,)+q], (15

rae N, =5,14 - koapduumenT Hecywweit cnocobHocTH;

C,.| - pacyeTHoe 3HaYeHne CONPOTUBIEHUA HELPEHNPOBAHHOMY CABUTY;

- KO3pPULUMEHT HAK/IOHA HarpysKu;

- KoapPULUMeHT GopMbl;

S, = 0’2(1_2i°a)bT

dCa =0,3 arctgﬁ - KOapPUUMeHT 3arnybneHuns;

F., =F, — Ry, — Ryp - ropusontansHas Harpyska Ha niowaab A*;
F., - nonnan ropusoHTanbHan Harpyska Ha GyHAAMEHT;

R, - conpotuenenue casury BHe A*;

RHP - TOPU30HTaIbHasA COCTaB/AIOLLAA PaBHOAEMCTBYOLW,EN aKTUBHOIO M MAaCCUBHOTO AaBAEHUSA Ha
dYyHAAMEHT;
A* - 10 e, uto n B E.8;
d - 3arnybnenune dpyHgameHTa.

MpunoxkeHue XK
(pekomeHnayemoe)

ONPEAE/IEHUE KOHTAKTHbIX HANPAXEHWI METO40M
BHELEHTPEHHOIO CHATUA

Mo meToAy BHELEHTPEHHOrO CKATUA HOPMa/ibHbIE U KacaTe/ibHble KOHTAKTHble HampAKeHUa npu
HenJ0CKoM NnoaoLBee coopy»KeHus (pucyHok .1) onpeaenatotca no dopmynam:



o :ﬁcos5+ﬂcosﬁ; (*.1)
A I,

T :Esiné#ﬂsinﬂ , (K.2)
A I,

roe N - paBHOAENCTBYIOLLAA CUJT, MPUNOXKEHHDBIX K COOPYKEHMUIO;

M = N, - MOMeHT 3Toi1 cMbI OTHOCUTENBHO LeHTPa TAKECTM NOAOWBbI (CM. pUcyHOK X.1);

A, |, - nnowaab nosowssl 1 ee LeHTpanbHbI MOMEHT MHEPLMK;

I - paaMyc-BeKTOp paccmaTpmMsaemoin Touku K noaoLebl OTHOCMTEbHO LeHTpa O;

O - yron mexay HanpasneHMem paBHoAelicTsytoLLeit N M HOpManblo K noAoLlBse B Touke K;
[ - yron mexay HOpManAMM K NoaoLLBe B TOUKe K 1 K pafnyCy-BEKTOPY 3TOM TOUKM.

_Q > K\ .
00280\
BTSN\

PucyHok K.1. Cxema K onpeneneHnto HopmasbHbIX U KaCaTe/IbHbIX
KOHTAKTHbIX Haﬂpﬂ)KeHMﬁ npu JIOMaHoM noaoLwBe CoOopyxKeHunA

MpyY NNOCKOM NOLOLLBE COOPYKEHUA KOHTAKTHbIE HaNpPsAXKeHUa onpeaenaoTca No Gopmynam:

Ncoso Mx
o= +
A |

y

; (K.3)

_ Nsino
A

T , (K.4)

rge X - paccroaHue ot paCCManMBBEMOVI TOYKKN A0 UEHTPa TAXKECTU NOAOLBbI;

|y - MOMEHT MHepL MM NAoWaan NoAoLLBbI.

Mpunnoxkenue U
(pekomeHnayemoe)

OMNPEOENEHWNE KOHTAKTHbIX HAMPAXEHWUN 1A COOPYKEHWU
HA OAHOPOAHbLIX MECYAHbLIX OCHOBAHUAX
METOAOM 3KCMNEPUMEHTAJIbHbBIX 3MOP



HopMmasibHble KOHTaKTHble HanpAXKeHUA METOA0M 3KCMEPUMEHTA/bHbIX 3MOP ONPEAEeNAtoTCA:
B C/y4Yae, Koraa PaBHOAENCTBYIOWAA BCEX BHELHWX CUA P NpoXoauT 4epes LEHTP NoAOLBbI
coopykeHus, no popmyne

O, =0x0,, (n.1)

roe O, - HOPMa/ibHOE KOHTAaKTHOE HaMnpsXKeHne B TOYKe, HaxoAALWeNCs Ha PacCTOAHUM X OT LLeHTpa
X

MO/OLLBbI COOPYXEHMUS;

Ox - OTHOCUTE/IbHOE HOPMaNbHOE KOHTAKTHOE HamnpsKeHMe B COOTBETCTBYIOLLEN TOYKe,
O-m o
onpeaensemoe no tabauue .1 8 3asucumoctnor N = _b (HM>Ke YPOBHA BOAbI yAeNbHblVi BEC FPYHTa
71

cnepnyetr NpUHMMaATb C YH4ETOM B3BELLIMBAKOLWLETO AEVICTBMﬂ BOAbI),'

O-m - cpeaHee HOpMaJ/ibHOE KOHTAaKTHOE HanpAaxXeHne no nogowse COOpyXeHnA, paBHOE

B C/ny4vyae BHEUEHTPEHHOrNo npwuaoxeHma K OCHOBAHWUIO paBHOAeﬁCTByI-OLI.I,eﬁ BHEWHUNX CUN "
OTCYTCTBUA pPacCTArnBalowmnx Haﬂpﬂ)‘KeHMVI MO KOHTAKTy nNoAoLlBbl d)yH,Cl,aMEHTa C OCHOBaHuMemM npu
2e
_Pc

b 3m,

no popmyne

— 12e x
0,=0x0,|lt——

b? me |, (n.2)

roe O, , Ox, X -TO ¥e, 4To 1 B popmyne (M1.1);

€, - IKCLEHTPUCUTET NPUNOKEHUA HArPY3KW, HOPMA/IBHOM K MIOCKOCTU MOAOLLBbI COOPYIKEHUS;

M, - koadduumeHT, onpesenaembiii no Tabanue 1.2.

Mpumeuarue. Mpu noacraHoske 8 dopmyny (M.2) €, u x cneayeT yuuTbiBaTb UX MONAPHOCTL

OTHOCUTE/IbHO Ha4Yas1ia KOOpPAUHAT, NTPUHNMAEMOTO B LEHTPE NOAOLWBbI COOPYXEHNA.

Tabanua U.1
3HayeHuA O x
2% curMa npm N
- X CrIrMa
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
Tabnuua 2

UMCcJio MOIEJIMPOBAHUS 0,5 1 2 4 6 8 10
N
curMa
KosdbbduumeHT m 1,221 1,296 1,345 |1,402 1,464 1,501 |1,0628
k

MpunoxeHune K
(ob6s3aTenbHoe)

ONPEAENEHME OCAOKN OCHOBAHMA METOAOM
NOC/IOMHOIr0 CYMMMUPOBAHMA

K.1. OcagKa ocHOBaHWA onpeaenaeTca MeTogoM MOC/0MHOIO CYMMUPOBAHUS B COOTBETCTBUMN C
11.6.1. [lononHuUTeNbHbIE BEPTUKAJ/IbHbIE HAMPAXEHUA B CepeguHe i-ro cnosa rpyHTa NPUMHMMALOTCA

PaBHbIMM NONYCYMME YKa3aHHbIX HanpAXXeHW Ha BepxHel Z;_; U HWXHeR Z; rpaHuLax cios.
K.2. 3HayeHne [ONONHUTENbHOTrO BEPTMKANbHOrO HanpsXeHuA Ha rnybuHe Z; ocHoBaHWMA OT
Harpy3oK p U NpUrpy3okK g onpeaenserca no popmyne
0,1 =0iPta,q,
rae p - cpeaHee pakTUYECKoe BEPTUKANbHOE AaBAEHME HA FPYHT No nogowse GpyHOAMEHTa;
a; - KO3pPULMEHT, yUNTLIBAIOLNIA U3MEHEHME MO INYOUHE AONOTHUTE/IbHOTO AABJ/IEHUS B FPYHTE

M npuHMMaemblt no Tabauue K.1 gna npsamoyrosnbHon ¢opmbl NOAOWBbLI B 3aBUCMMOCTM OT

27, I 2z,
OTHOCUTENbHOMN ry6uHbl M =—— 1 OTHOWEHNA CTOPOH —, ANA KPYrNoW - oT oTHoweHna M=——;

b b d’



0, ; - KOIGPULMEHT, onpesensemblid 4R NPAMOYrOIbHON NPUrPy3kK no pucyHky K.1 a, a ans

TPEeyrosibHom - No pucyHky K.1 6.

3HayeHus koadpduuMeHTa &, ;

Tabnnua K.1

27 Kpyriwe [IpaMOyToOJibHEE QYHIAMEHTH C OTHOmMEeHMeM CTopoH 1/b,
i byHnmaMeHTH PaBHEIM
_g_
2z 1 1,4 1,8 2,4 3,2 5 10
i
(=)
d

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

[lpuMmeuaHue . [IpM ONpenesieHUM HOINOJIHUTEJILHEIX BEPTMKAJILHBIX — HANPSIXEHUNA
Ha TUIyBMHe Zz OT I[OHOWBH dyHOaAMeHTa IO BEePTMKAaJM, [IPOXOnOAlel uepes
YTJIOBYIO Toq;y IPAMOYT'OJILHOT'O byHmameHTa, 3HAUEHUS KO2QOULIMEHTOB
anbda , omnpeznejieHHHe o0 Tabmuue K.1, ymuHoxaworcsa Ha 0,25.
1,1
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a - ANA NPAMOYroNbHOM NPUrPY3KK;
6 - ANA TpeyrosbHOM NPUrpysKu

PucyHok K.1. Tpaduku ans onpeseneHns koadpduumneHta , ;

JonyckaeTcs NpuUrpyskKy annpoKCcMMMpoBaTb NPAMOYTrO/IbHOW, TPEYro/ibHOW UK TpaneuenaanbHon
3MOPOM B 3aBUCMMOCTM OT POPMbI 3aCbliNaeMoro KOT/10BaHa. B nociegHem ciyvae ocagKu CKNaablBatoTcs

U3 onpeaeneHHbIX 418 NPAMOYTrosibHON U TPeyro/ibHOW Harpysok.

MpunoxeHue Ji
(pekomeHngyemoe)

OMNPEAENNEHUE OCAOKN OCHOBAHUA MPU CPEAHEM OABJTEHUN

noz NoAO0LBOM COOPYKEHMA, MPEBbILLAIOLLEM
PACHETHOE COMNPOTUB/IEHUE TPYHTA

OcaZiky OCHOBaHWA MpW cpefHem AaBfeHWM Mo NOAOLWBON COOPYKEHMSA P, MPEBbIWAOWEM
pacyeTHOe CONPOTUB/EHUE TPYHTA OCHOBaHUSA R, pekomeHayeTca onpeaensTb No popmyne

S, = Kps,(n.1)



roe Kp - K03$PULUMEHT yBENMUYEHMA OCaZKM NpU ydeTe obnactel naactuyeckux gedbopmaunii,
onpegenfemblit 419 OAHOPOAHOrO B MpeAenax Cumaemoit Tonwm rpyHta H ¢ NPV LUMPUHE COOpPYKeHUA

b<=20mu H, /D2 no pucynky /1.1, 8 apyrux cnydasx - no pesynbTaTam creumanbHbiX

nccnenoBaHui;
S - 0CaZKa, onpegendaemasn no ykasaHmam 11.6.1 v MpunoxxeHuma K.

Ko

o

2

1.5

Py R



PucyHok J1.1. Tpaduk ana onpeaenenns koappuumenta K b

Mpunoxenne M
(pekomenayemoe)

ONPEAE/TEHME CTEMEHW MEPBUYHOW KOHCONMAALIMM TPYHTA

o o 0
CreneHb nepBnUYHOUN KOHCONMAQLUUN TPYHTA Ul B PACYHETHbIM MOMEHT BPEMEHU OT HaA4aslia POCTa HArpy3kn onpenenAaeTca no puUCyHKy M.1, raoe CV -

0 2
koadduumeHT cteneHn KoHconmaaumn (C, =Cvt0/ho); 7, =1/1,; t - pacuetHoe Bpems; I, - Bpema pocta Harpysku; ho - pacyeTHas To/WMHA cAoA,

onpegensemasn no 7.7; C, - KoapdULMEHT KOHCONMMAALMMN TPYHTA B BEPTUKA/IbHOM HanpaBAeHUMN.
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PucyHok M.1. Fpaduk 3aBucumocTu cTenenn koHconmaaummn U,



t

= — o A0
oT Tt - t ANnAa pas3/iIMYHbIX 3Ha4YeHUU Cv
0

. 0 2
B cyuae MrHOBEHHOTO NPUIOKEHUA Harpy3KM CTeNeHb NepBUYHON KOHCoAMAaumMmn onpeaensetca no pucyHky M.1 ana C; = 0,01 n 7, =100cC,t/ h0 .

ONPEAENEHME KOHEYHbIX TOPU3OHTA/IbHbIX MEPEMELLEHUI
TPABUTALIMOHHbIX COOPYXEHWWM C TOPU3OHTA/IbHOM NOAOLLIBON
HA HECKA/IbHbIX OCHOBAHWAX

H.1. CmelieHMe coopyKeHna onpegensertca no popmyne

i CI)i—l
-, (H1)

rae Q - cymmapHas ropusoHTanbHas Harpyska Ha 1 M A/IMHbI COOPYXKeHUa (pUcyHOK H.1);

N - 4YACNO CNOEB FPyHTA B Npeaenax cmeLu,aerv\oﬁ TONLWM H dis 7

MpunoxkeHne H
(pekomenayemoe)

@D - koadpduuMeHT, onpesenaemblit N0 PUCYHKY H.2 B 3aBMCMMOCTM OT OTHOLIEHUA TNYBUHbI 3aNeraHWUA NOAOLBbI i-fO CNOA FPYHTa hi K MoAylupuHe

coopysKeHus b/2;

Edis - MoAaynb ,El,e¢OpMaLI,VIM CMeLaemoro cnoA rpyHTa.

a)
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a - npv 04HOPOAHOM OCHOBaHUU;
6 - NpY ropM3oHTaIbHO-CIOUCTOM OCHOBAHWW;

Q - ropusoHTanbHas cuna

PucyHok H.1. Cxembl K onpeaeneHunto ropusoHTaNbHbIX
CMELLEHWUI COOPYHKEHUM
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PucyHok H.2. Tpaduk ansa onpegenexusa koabdpuumerta O

H.2. B cymmapHyto ropmsoHTanbHyto Harpysky Q cresyet BkatouaTh Bce cunbl, AeicTBYIOWME Ha

COOpy»XeHune B HanpasB/ieHWn coBura, 3a BbIMETOM CUT OTNOPA, MPUHUMAEMbIX PaBHbIMWU OaBAEHUIO
FTPYHTaA B COCTOAHNWN NOKOA.

H.3. Moaynb aedopmaumm rpyHTa B CMELLAEMOM C/10€ Edis,i npuHumaetca pasHbim 1,2E, - ans
rannncTbix rpyHtos u 1, SE; - ana necuanbix rpymtos, rae E; - 1o ke, uto u B Mpunoxennn B.

H.4. PacyeTHan rny6una cmewaemoii Tonwm H ;o npuHumaerca pasHoit
H,. =0,4b+0,3H_, (H.2)

rae HC - rlybMHa CXXMMaemon Tonwu, onpeaensemas B coorsetcteum ¢ 11.6.2.

MpunorkenHue M
(cnpaBoyHoe)

OCHOBHbIE BYKBEHHbIE OBO3HAYEHUA

KoaddpuumeHTbl HageKHOCTH, YC/IOBMI paboTbl
N COYETaHMA Harpysok

V. - k03dduumMeHT ycnosuii paboTbl;
Vg - KOIOOUUMEHT HAAEKHOCTU MO FPYHTY;

¥ - KO3OOULMEHT HaZEKHOCTU NO CTENEHN OTBETCTBEHHOCTU COOPYXKEHUA;

Vic - KO3dPULMEHT coueTaHnA HarpysoK;
/

Ve

HM30BOWM CTOPOHbI COOPYKEHUSA OT TFOPU3OHTANbHOFO CMELLEHUSA COOPYKEHUS MNpU MoTepe UM
YCTOMYMBOCTH.

K03 OMLUMEHT yc10BUIA paboTbl, yUUTbIBAIOLMI 3aBUCMMOCTb PEAKTUBHOTO AAaBAEHUSA FPYHTA C

XapaKTepuCTUKN rpyHToB

Xn - HOPMaTUBHOE 3Ha4YeHNE XapPaKTEPUCTUKMU,

X- pacyeTHOE 3Ha4YeHNE XapPaKTeEPUCTUKN,

O/ - foBepUTeNbHaAA BEPOATHOCTb PACYETHbIX 3HaYEHUI;
£ - NNOTHOCTL;

pd - NIOTHOCTb CKeieTa rpyHTa;
ps - MNAOTHOCTb 4YacTuu,

I, - nokasatens Tekydectu;
Y - y4enbHbIN Bec;

e - Ko3apdMUMEHT NOPUCTOCTY;
a - KO3PPMUMNEHT YNNAOTHEHUS;



C - yAenbHoe cuenseHune;

() - yron BHYTPEHHero TpeHus;

E - moaynb gepopmaunm;

G - moaynb caBura;

V - KoadoduumeHT nonepeyHon aepopmaumm (MyaccoHa);
k - KoapduumeHT PunbTpaumu;

C, - KoadduuUMeHT KoHCcoNNAALMNY;
0

C, - KO3ddULMEHT cTeNneHN KOHCoNMAALMK;

U1 - CTeneHb NEPBUYHOI KOHCONMAALMU;

U , - CTeneHb BTOPUYHOM KOHCONMAALMK;

M, 1 - KoabdMLMEeHTbI yNpyroi n rpaBUTaLMOHHON BOA0OTAAUN;

Ocrps O.crp - NAPAMETPBI MON3YYECTH;

g - K03 dULMEHT BOAOMNOTNOLLEHUS;

I+, lest - rP@AMeEHTbI Hanopa cOOTBETCTBEHHO KPUTUUECKUIE U AeliCTBYIOWMIA;

Vi, Vet - KPUTHMUECKAA M AeiCTBYIOWAA CKOPOCTU GUAbTPALMH;

t; - nokasatenb rmbkocTn dyHAaMeHTa;

R.(R..) - npeaen npouHocTM Ha 0AHOOCHOE CXKaTHE OTAENBHOCTM (MACCMBA) CKA/IbHbIX FPYHTOB;

Rt(Rt,m) - npegen Nnpo4yHOCTM Ha OAHOOCHOE pacTAXKeHue OTAEeNbHOCTU (Maccmsa) CKaNbHbIX
FPYHTOB,

Rcs,m - Npeaen NPOYHOCTM HAa CMATME MACCUBA CKAJIbHOTO IPYHTa;

V,,, Vg - CKOpPOCTW PacnpoCTpaHeHUs NPOAONbLHbIX U NOMEPeYHbIX BOH B CKa/bHOM MaccuBe.

HarpysKku, HanpsKeHus, ConpoTUBAEHUSA

F, - 0606weHHas pacyeTHas caguratowas cuna;
R, - 0606wweHHan pacyeTHas cuna npeaenbHOro ConpoTUBAEHNA TPYHTa;
Rpl - pacyeTHOe 3HayeHue NpeaeabHOro CONPOTUBIEHUA FPYHTA NPU NAOCKOM CABUrE;

Rg - pacyeTHble CUbl CONPOTUBIEHUA CBaVI, AdHKepPOoB;

Ru - pacy4eTHaA ChUNa npeaesbHoro conpoTmne/ieHnA OCHOBaHNA Ha y4aCTKe cABUra C BbIMOPOM;

Ep,tW - pacyeTHOe 3HayeHMe ropPU30HTasIbHbIX COCTaBAAOLMX MAaCCMBHOIO AAaB/AEHMA FPyHTa C
HW30BOW CTOPOHbI COOPYKEHUS;

Ea’hW - pacyeTHOe 3HayeHMe TFOPU3OHTA/NIbHbIX COCTaBAAIOWMX aKTUBHOIO AaBAEHMA TPYHTa C
BEPXOBOMN CTOPOHbI COOPYXEHMUS;

@D - cymmapHas puAbTPaLMOHHAA CUNa;

g - paBHOMEPHO pacnpeaeneHHasn BepTUKaAbHasa NPUrpysKa;
O - HOPManbHOE HaNpsKeHUE;

T - KacaTe/IbHOe HanpsKeHue;

U - 36bITOYHOE AaBNEHMe B NOPOBOM BOAE;

UZ - BEPTUKa/ZIbHOE HOPMaAJIbHOE HaMNpAXeHUe B rpyHTE;
O'ng - TO Xe, OT CObCTBEHHOTO Beca FPYHTa;
Uz,p - TO e, AONO/THUTE/IbHOE OT BHELWWHeN Harpysku;

N_ -uncno mogennposanus.



dedopmaumm oCHOBaHWUI U COOPYKEHUI

S - coBmecTHaA p,eq)opmau,vlﬂ OCHOBaAHUMA U COOPYHKEHUA;

Su - NnpeaesibHoe 3HaYeHne COBMeCTHOM AepopMaLn OCHOBAHWA U COOPYIKEHNS;

St - HECTa6MﬂM3MpOBaHHaﬂ COBMeCTHaA p,ed)opmau,Mﬂ OCHOBaAHUA U COOPYXHKEHUA;

S, U, i - COOTBETCTBEHHO 0Ca/iKa, rOpM30HTaNbHOE NepeMELLLEHNE N KPEH COOPYIKEHUA.
leomeTpuUecKme xapakTepmucTukm

| - AAMHa coopyKeHus;

b - WnpuHa coopykKeHus;

h - BbiCOTa coopy:KeHus;

A - nnowaab NOAOLWBbI COOPYKEHUS;
€ - 3KCLLeHTPUCHUTET;

r - paguyc;

h - TonwwuHa cnosn rpyHTa;

hC - BbICOTa KOHCONMMNONPyemMOro Cnos;

H, - ray6una ckumaemoii Tonwy;

H 4 - Tonwmna ecmewaemoro cnos;
O 4 - YroN NafieHns TPeLmHbl;

O} | - YrON NPOCTUPAHMNA TPELUMHDI;
|j - AVIHa TPeLLMHbI;

bj - WWMPWHA PaCcKPbITUA TPELMHBI.
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