YTBEPXOEH U BBEAEH B AENCTBME
Mpukaszom MuHucTepcTBa CTpOMTENBLCTBA
N KUTTULLHO-KOMMYHarbHOro Xo3ancTBa
Poccuiickon ®epepaumm

ot 30 aekabpsa 2020 r. N 915/np

cBof NPABUN
OCHOBAHUA N ®YHOAMEHTbI HA BEHHOMEP3I1bIX TPYHTAX
CHwul 2.02.04-88
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CI 25.13330.2020

CnMcoK N3MEHSOLWNX JOKYMEHTOB
(B pea. MIameHeHunst N 1, yTB. [Npukasom
MuHcTpost Poccun ot 31.05.2022 N 434/np)

PacnopsikeHmem [lMpaButensctBa PO ot 06.04.2021 N 887-p mata BBegeHus B OEUCTBUE OAHHOIO
OOKymeHTa yctaHoBneHa ¢ 08.04.2021.

Jata BBegeHus
1 vionsa 2021 ropa

Mpegucnosue

CBepneHus o cBoae npaBun

1 WCMONHUTEJTb - AO "HWLU "CrtpouTtenbctBo" - HayyHO-uccrnegoBaTenbCKU, MNPOEKTHO-
U3bICKATENbCKUA N KOHCTPYKTOPCKO-TEXHOSTOrMYECKUA MHCTUTYT OCHOBAHMMA N NOA3EMHbIX COOPYXEHUN
um. H.M. l'epcesaHoBa (HUNOCIT um. H.M. N'epceBaHoBa)

2 BHECEH TexHu4eckum kommuteToM no ctaHgapTtusaumm TK 465 "Ctpoutenscreo”

3 MNOAOIrOTOBNEH «k yTBepxaeHuo [enapTamMeHTOM rpagoCTPOUTENbLHON AeATeNnbHOCTU U
apxutektypbl MuHUCTEpCTBa CTPOUTENLbCTBA W KUMULLHO-KOMMYHanNbLHOrO Xo3sanctea Poccuickon
®depnepauumm (MnHcTpoi Poccun)

4 YTBEP>XOEH npukaszom MuHuctepcTBa CTpouTensCcTBa N XUNULLHO-KOMMYHarbHOMo X0351MCTBa
Poccuiickon ®epepauun ot 30 gekabpsa 2020 r. N 915/np v BBeaeH B gencteme ¢ 1 nons 2021 r.

5 BAPEMMCTPUPOBAH ®epepanbHblM areHTCTBOM MO  TEXHUYECKOMY pPeryrnmpoBaHuio U
meTpornorun (Focctangapt). [lepecmotp CIT 25.13330.2012 "CHwull 2.02.04-88 OcHoBaHus u
dyHOaMeHTbl Ha BeYHOMepP3nbIX rpyHTax"

B cnyyae nepecmoTpa (3ameHbl) MM OTMEHbl HacTOSILLEro CBOAa NpaBuIT COOTBETCTBYHOLLEE
yBegomneHve OyaneT onyGrvkoBaHO B YCTaHOBMEHHOM nopsigke. CooTBeTCTByHOWaAs MHgopmauus,
yBeOMJIEHME N TEKCTbI pasMeLLalnTca Takke B MHPOPMALMOHHON cucTeMe obLiero nosib3oBaHnst - Ha
oduumanbHoOM cante paspaboTtumka (MuHcTpon Poccun) B cetn IHTEpHET

BBeaeHune

Hactoswun ceog npasun paspaboTtaH B Lensx cobnogeHns TpebosaHni denepanbHOro 3akoHa
o1 30 gekabps 2009 r. N 384-d3 "TexHnyeckmn pernaMmeHT 0 6€30nacHOCTY 30aHNA N COOPYXXEHUR".

HacTosawwmin JoKYMEHT CoaepXXUT yKasaHUsi Mo NPOEKTMPOBaHMI0 OCHOBaHWUI (hyHAaMEHTOB 34aHWiA
U COOPYXEHWA, B TOM 4WCNe TNOA3EMHbIX, BO3BOAMMbBIX Ha TEpPpPUTOPMU  pacnpoCTpaHeHus
MHOFONETHEMEP3SIbIX FPYHTOB.

MepecmoTp cBoga npaswun noarotoBrieH aBTopckum konnektnsom AO "HULL "Ctpoutenbctso" -



HUMNOCIT nm. H.M. I'epceBaHoBa (pyKOBOAMTENM TEMbI - KaHA. TEXH. Hayk M.B. KonblbuH, KaHL. TEXH.
Hayk A.. Anekcees; Oo-p TexH. Hayk b.B. baxonduH, O-p TexH. Hayk JI1.P. CmasHuuep, KaHg. TEXH. HayK
C.I. beseornes, kaHa. TexH. Hayk I./. boHOapeHKo, Kang. TexH. Hayk O.H. Ucaes, kaHa. TexH. Hayk B.E.
KoHaw, kaHa. reon.-muHepan. Hayk A.B. Ps3aHos, .M. Ca3oHos, A.A. Hanaes, 3.C. peduwesa) npu
yyactum MI'Y um. M.B. JlomoHocoBa (4-p TexH. Hayk JI.H. Xpycmanee, o-p reon.-muHepan. Hayk M.A.
Komapos) v kaHa. TexH. Hayk B.M. AkceHosa.

1 O6nactb NnpuMeHeHus

Hactoswmin cBod npaBun pacnpoCTpaHAeTcs Ha NPOEKTUPOBaHWe OCHOBaHUA U yHOaMEHTOB
3@aHVI U COOPYKEHWI, BO3BOAMMBIX HA TEPPUTOPUN PAcNpOCTPaHEHUSI MHOTONIETHEMEP3SIbIX TPYHTOB.

Hactoswun cBog npaBunm  He  pacnpocTpaHseTcsas Ha  MPOEKTUPOBaHWE  OCHOBaHWM
rMOPOTEXHNYECKNX COOPYXKEHUI, 3€MISTHOTO NONOTHA aBTOMOOMUMbHBLIX U Xene3HbIX A0POor, a3POAPOMHbIX
MOKPbITUIA 1 PYHAAMEHTOB MaLUVH C AUHAMWYECKMMUW Harpy3Kamu.

2 HopmaTtuBHbIe CCbITIKU
(pasgen 2 B pea. Miamenenus N 1, ytB. Nprkazom MuHcTpost Poccun ot 31.05.2022 N 434/nip)

B HacTosiLem cBode npaBun NpMBEAEHbI CChINKN Ha creayowmne HopMaTBHbIE JOKYMEHTLI:
FOCT 5180-2015 NpyHTEI. MeToabl nabopaTopHOro onpeaeneHns pusnyecknx XxapakTepmucTmk

FOCT 6727-80 lMpoBonoka mM3 HU3KOYINEpPOAMCTOM CTann XONOAHOTAHYTas ONsi apMUPOBaHUS
Xene3o0b6eTOHHbIX KOHCTPYKLUWA. TeXHUYeCckne ycrnoBms

FOCT 8732-78 Tpybbl cTanbHble beclloBHble ropsvyeaedopmMmmpoBaHHbie. CopTaMeHT
FOCT 10704-91 Tpybbl cTarnbHble 3NeKTpocBapHble NpsiMOLIOBHbIE. COpTaMeHT

FOCT  12248.1-2020 [pyHTel. OnpepeneHne  xapakTepuCTMK  MPOYHOCTM  METOOOM
O[HOMIOCKOCTHOrO cpesa

FOCT 12248.2-2020 lpyHTbl. OnpegeneHne xapakTepucTuUK NPOYHOCTM METOAOM OOHOOCHOrO
cxatus

FOCT 12248.3-2020 lpyHTbl. OnpegeneHve xapakTepuCTUK MPOYHOCTU U AedOpMUMPYeMOCTH
METOAOM TPEXOCHOrOo CxaTus

FOCT 12248.4-2020 T[pyHTbl. OnpegeneHne xapakTepucTuk aAedopMUpyeMoCcTU MeToOoM
KOMMPECCUOHHOIO CXXaTtus

FOCT 12248.5-2020 NpyHTLI. MeToa cyddO3MOHHOIO Cxatus
FOCT 12248.6-2020 NpyHTbI. MeTog onpegenexHns HabyxaHusa 1 ycagku

FOCT 12248.7-2020 [pyHTbl. OnpegeneHve XxapakTePUCTUK MPOYHOCTM U OedOpMUPYEMOCTU
MEep3IibIX TPYHTOB METOAOM UCTbITAHUS LLIAPUKOBBLIM LUTAMMIOM

FOCT 12248.8-2020 [pyHTbl. OnpegeneHve XapakTepUCTUK MPOYHOCTM MepP3MbIX [PYHTOB
MEeTOAOM cpe3a Mo NOBEPXHOCTM CMep3aHusl

FOCT 12248.9-2020 lpyHTbl. OnpegeneHne XxapakTePUCTUK MPOYHOCTM U OedhOpMUPYEMOCTU
MEep3IibIX TPYHTOB METOAOM OOHOOCHOIO CxXaTust

FOCT 12248.10-2020 [IpyHTbl. OnpefeneHue XxapakTepucTuk AedopMUpyemMocTu Mep3nbixX
rPYHTOB METOL4OM KOMMPECCUMOHHOMO CXXaTusl

FOCT 12248.11-2020 IpyHTbl. OnpegeneHne xapakTepUCTUK MPOYHOCTU OTTaMBalLUX FPYHTOB
MeToAoM cpesa

FOCT 13015-2012 W3pgenuss GeTOHHble W xenes3obeToHHble Ans cTpouTensctBa. O6wue
TexHu4eckune TpeboBaHus. [NpaBuna NnpMeEMKN, MapKUPOBKN, TPAHCMOPTUPOBAHUSA U XpaHEHNS

FOCT 19912-2012 [pyHTbl. MeToabl MNONEBLIX MUCMbITAHUA CTAaTUYECKMM U  ANHAMUYECKUM



30HOMpoBaHNEM

FOCT 20295-85 TpyObl cTanbHble CBapHble A  MarucTpanbHbIX ra3oHedTenpoBOAOB.
TexHunyeckme ycroBus

FOCT 20522-2012 NpyHTbl. MeToabl cTaTucTnyeckon obpaboTkn pes3ynbTaToB UCTbITAHUN

FOCT 23118-2019 KoHCTpyKuun cTanbHble cTpoutenbHble. ObLIne TEXHNYECKNEe yCroBus

FOCT 25100-2020 INpyHTbI. Knaccudumkaums

FOCT 27751-2014 HageXHOCTb CTPOUTENBHBLIX KOHCTPYKUUIA U OCHOBaHMN. OCHOBHbIE MONOXEHUS

FOCT 31357-2007 Cmecu cyxue CTpOUTENbHbIE HA LIEMEHTHOM Bshkywlem. ObLme TexHuyYeckne
ycrnoBust

FOCT 34028-2016 [lpokaT apmaTtypHbid AOns1 Kene3obeTOHHbIX KOHCTPYKUMW. TexHuyeckune
ycrosusi

FOCT P 52544-2006 [NpokaT apmaTypHbli CBapuBaeMblli MEpPUOAMHECKOro MNpodunsi Krnaccos
A500C n B500C anst apMmmnpoBaHus xene3o0eTOHHbIX KOHCTPYKLMIA. TeXHNYeckue ycroBus

FOCT P 54864-2016 TpybGbl ctanbHble 6eclwoBHble ropsvYeaedOopMUMpoBaHHble AMs CBapHbIX
CTanbHbIX CTPOUTENbHbBIX KOHCTPYKLMA. TEXHUYECKNE YCIOBUS

FTOCT P 55724-2013 KoHTponb Hepaspywatowmn. CoeamHeHuss cBapHble. MeToapl
yNbTpa3ByKOBbIE

FOCT P 58064-2018 Tpybbl cTanbHble CBapHbIE AN CTPOUTENbHBLIX KOHCTPYKLMIA. TexHuyeckme
ycnosus

FTOCT P 58888-2020 [pyHTbl. MeTog noONEBLIX WCMLITAHUA TeMMepaTypHO-KapOTaXKHbIM
CTaTUYECKMM 30HOANPOBAHMEM

FOCT P 58961-2020 MpyHTbl. MeToa noneBbiX UCMbITAHUA MEP3MbIX IPYHTOB TEPMOCTaTUYECKUM
30HANPOBAHMEM

CIT 14.13330.2018 "CHwuI1 1I-7-81* CTpouTenbCTBO B ceMcMnyeckux panoHax" (¢ nsmeHeHmem N 2)
CI 16.13330.2017 "CHwuIT 11-23-81* CtanbHble kOHCTPYKUuMKn" (¢ nameHeHusmn N 1, N 2, N 3)
CI120.13330.2016 "CHwuI1 2.01.07-85* Harpysku u Bo3gencteusa” (¢ nusmeHeHmamm N 1, N 2, N 3)

CI 22.13330.2016 "CHwuI1 2.02.01-83* OcHoBaHusa 3gaHuin u coopyxeHun" (¢ nameHeHnamm N 1, N
2,N3,N4)

CIM24.13330.2021 "CHwuI 2.02.03-85 CeanHble hyHOAAMEHTbI"

CMn 28.13330.2017 "CHwull 2.03.11-85 3awmwuTta CTpOMTENbHBIX KOHCTPYKUUA OT KOoppo3uun” (c
nameHeHnsmmn N 1, N 2, N 3)

CI 35.13330.2011 "CHwuIT 2.05.03-84* MocTbl u Tpyobl" (c uameHeHusmmn N 1, N 2, N 3)

CI 36.13330.2012 "CHwuI1 2.05.06-85* MaructpanbHble Tpyoonposoapbl” (¢ nameHeHnamum N 1, N 2,
N 3)

CIn 47.13330.2016 "CHull 11-02-96 WHxeHepHble usbickaHusa ans ctpoutenscTBa. OCHOBHble
nonoxeHust" (¢ nameHeHvem N 1)

CI150.13330.2012 "CHwuI 23-02-2003 Tennosas 3awimTta 3gaHun" (¢ uameHeHuamu N 1, N 2)

CI 63.13330.2018 "CHwmlI1 52-01-2003 BeToHHblE M Xene306eToHHble KOHCTPYKUuuU. OCHOBHbIE
nonoxenus" (c nameHeHnsimm N 1, N 2)

CI164.13330.2017 "CHwuI1 11-25-80 depeBsiHHble KOHCTPYKUMN" (C uameHeHnammn N 1, N 2, N 3)



CIT 116.13330.2012 "CHwul 22-02-2003 NHxeHepHas 3aliuTa TeppUTOPUiA, 30aHUIN U COOPYKEHUN
OT onacHbIX reonoruyecknx npoueccos. OcHoBHbIe nonoxeHus" (¢ usmeHeHnem N 1)

CIM 131.13330.2020 "CHwuI1 23-01-99* CtpoutenbHas knumaTonoruns"

MpumeyaHue - MNpun NONB30BaHMM HACTOSALLMM CBOAOM MpaBuri He0H6X04MMO NPOBEPUTL AencTBue
CCbINIOYHbIX JOKYMEHTOB B MHGOPMALMOHHOW cucTteme obLiero nonb3oBaHUs Ha oduuManbHOM cante
denepansbHOro opraHa UCNONHUTENbHOW BNacTu B cdepe ctaHaapTu3auun B cetn NHTepHeT mnnm no
eXerogHomMy MHgOopMaunoHHOMY ykasaTtento "HaumoHanbHble cTaHaapThbl", KOTOpbIA onybrnvkoBaH Mo
COCTOSIHMIO Ha 1 siHBapsi TEKYyLLero roga, v no BbIMYyCKaM €XeMeCAYHOro UHOPMaLMOHHOIo ykasaTtens
"HaunoHaneHble cTaHaapThl" 3a Tekywmn rog. Ecnn 3ameHeH CCbINOYHbIN JOKYMEHT, Ha KOTOpbIM AaHa
HeJaTMpOBaHHAas CCbIflika, TO PEKOMEHAYEeTCH MCMoNb30BaTh AENCTBYIOLLYIO BEPCUIO 3TOr0 JOKYMEHTa C
y4eTOM BCEX BHECEHHbIX B AaHHYK BEPCUIO U3MEeHeHWW. Ecnn 3aMeHeH CCbINO4YHbIN OOKYMEHT, Ha
KOTOPbIN JaHa AaTUpOBaHHas CCbllka, TO PEKOMEHAYETCA UCMOMb30BaTb BEPCUMIO STOTO AOKYMEHTa C
yKa3aHHbIM Bbllle rogom yTBepxaeHus (MpuHaTus). Ecnu nocne yTBepXgeHus HacTosiwero csoga
npaBuil B CCbIIOYHbIA LOOKYMEHT, Ha KOTOPbI daHa [OaTMpOBaHHasl CCblIKa, BHECEHO W3MEHeHMe,
3aTparuBatoLLiee MNosioKeHne, Ha KOTOpoe JaHa CCbifka, TO 9TO MONOXEHNEe PEKOMEHOYETCHA MPUMEHSTb
0e3 yyeTta A4aHHOro M3MeHeHusi. Ecnn CCbINOYHbIN OOKYMEHT OTMeHeH 6e3 3ameHbl, TO MOMoXeHue, B
KOTOPOM [aHa CCblfika Ha HEero, PEKOMeHAYeTCA NMPUMEHATb B YacTW, HE 3aTparMBaroLLien 3Ty CCbIMKy.
CsefeHus o gencTBum CBOOOB Npasun uenecoobpasHo nposepuTb B egepanbHOM MHGOPMaLMOHHOM
doHae cTaHOapToB.

3 TepmuHbIl, onpegeneHus n 0603Ha4YeHNs

3.1 B HacTvoswem cBoge npasun npuMeHeHbl cneaywuwme TepMUHbl C COOTBETCTBYHOLLMMMU
onpeneneHnamMmun:

3.1.1 6yrop ny4eHus: Boinyknas dopma KpuoreHHoro penbeda ¢ neasHbIM Unv negorpyHToBbIM
aapom, obpasylowasica B o6nacT¥ MHOroneTHeMepasrbiX U Ce30HHOMEep3sbiX Mopod B pesynbrarte
HepaBHOMEPHOro NbAo06Gpa3oBaHNs B Nopoaax.

3.1.2 rpyHT: [OpHble nopogpbl, NMo4Bbl, TEXHOreHHble obpa3oBaHus, npeacTasnsowmne cobon
MHOTFOKOMMOHEHTHYIO U MHOrO06pa3Hyo reoriorMyeckyto CUCTEMY U ABNSAOLLUMECH OOBEKTOM MHXKEHEPHO-
XO3ANCTBEHHON OeATENbHOCTU YenoBeka.

[MpumeyaHue - PyHTbI MOTYT CYXUTb:

- MatepuanoM OCHOBaHWs 30aHWUIA U COOPYXEHUN;
- cpefon Ansa pasmeLLeHns B HUX COOPYXKEHWUN;

- MaTepunanoM CaMoro COOPYXeHUS.

3.1.3 rpyHT Mep3nbin: [PyHT C OTpULATENBHOMW UMM HYNEBOW TemnepaTypon, coaepXalimi B
CBOEM CcoCTaBe BMAMMble neasHble BKAYEHUa W (MnNn) nea-ueMeHT U XapakTepusyloLmnncs
KPUOTr€HHbIMWU CTPYKTYPHBIMU CBA3SAMMU.

3.1.4 rpyHT MHOrorieTHeMep3nbli, FPYHT Be4YHOMepP3nbli: [PyHT, HaxoOslMINCa B Mep3riom
COCTOSIHUM MOCTOSIHHO B TeYeHue Tpex u 6Gonee ner.

3.1.5 rpyHT nnactuyHomep3nbii: [OUCNepcHbI T[PYHT, CUEMEHTUPOBAHHBLIA NbAOM, HO
obnagaroLwmn BA3KUMM CBOMCTBAMU U CKUMAEMOCTBLIO MO, BHELUHEW HArpy3Kom.

3.1.6 rpyHT nNy4YMHUCTbIN: [NCNEpCHbIA FPYHT, KOTOPbIA MpM Mepexode u3 Tanoro B Meps3roe
COCTOsiHMe yBenuuuBaeTcsa B obObeme BcrneacTBue o6pas3oBaHMA KpucTannoB nbda W vMMeeT

OTHOCUTENbHYHO /J,ecbopmau,mo MOPO3HOIo ny4vyeHud € 2 0'01

3.1.7 rpyHT ce30HHOMEep3nbIA (Ce30HHOTanbIN): PYHT, HaXOAdALMNCA B MEP3NOM UNU Tarom
COCTOSIHUM NEPUOANYECKN B TEYEHME XONOZHOro Uinn TEeNsoro ce3oHa.

3.1.8 rpyHT TBepaomMep3nbif: [NCNEpPCHbIA TPYHT, MNPOYHO CLEMEHTUPOBAHHBLIA JbOOM,
XapakTepusyemblii OTHOCUTENBHO XPYNKUM paspyLleHUEM U NPaKTUYECKU HEC)KUMAaEMbI MOA BHELUHEWN
HarpysKkomu.



3.1.9 kpuoner: BbicokomuHepanv3oBaHHble OTpuLATENbHOTEMNEPATYPHbIE MOA3EMHbIe BOAbI,
3anerawlive B TOrLLEe MHOrONIeTHEMEP3NbIX NOPO, Takke MOTYT 3aneraTb HUXe ee NoAOLLBbI UMK Bbllle
KpOBNW.

3.1.10 nep, rpyHT nepgsiHon: [lpupoaHoe obpasoBaHue, COCToslLLee U3 KPUCTanmnoB Nbaa C
BO3MOXHbIMW MpumecsamMn ob1IOMOYHOro Martepuana M opraHuyeckoro BewectBa He 6ornee 10% 06.,
XapaKTepusyLeecs KpUOreHHbIMU CTPYKTYPHBIMU CBA3SIMMU.

3.1.11 Mopo3Hoe ny4eHue rpyHToB: [lpouecc yBenuyeHuss obGbema M [OedopMMPOBaHMUS
AMCMEPCHbIX TPYHTOB MNPV NPoMep3aHui.

3.1.12 cnou ce30HHOro oTTaMBaHus: [MOBEPXHOCTHbIN CION rpyHTa, OTTanMBaloLLMIA NETOM.

3.1.13 TemnepaTtypa Ha4yana 3amep3aHus (oTTauBaHusl): TemnepaTypa, Npu KOTOPON B Mopax
rpyHTa nosiBnsieTcs (McyesaeT) nea.

3.1.14 TepmokapcT: ObpasoBaHuMe nNpocagoyvHbIX M NpoBanbHbIX HOpM penbeda U NoA3EMHbIX
nycTOT BCNeaCcTBME BbiTavBaHWs MOA3EMHOrO NbAa U OTTanBaHWsi MEP3IOro rpyHTa.

3.1.15 TepmocTabunusaumsa rpyHToB: MeponpuaTve MNM MX KOMMIIEKC, HanpaBneHHbIN Ha
obecrneyeHne TpebyemMoro TeMMNepaTypHOro pexuMa rPyHTOB B TeYeHMe cpoka 3Kcniyatauuu
VHXXEHEPHOTO COOPYKEHMSI.

3.1.16 Tepmoapo3us: Pa3pylleHne n BbIHOC OTTamMBalLUX U MEep3riblX AMCNEPCHbBIX TPYHTOB U
NbAOB B pe3yrnbTaTe TENMOBOro Y MEXaHW4ECKOro BO34EeNCTBUSA BOAHbLIX MOTOKOB.

3.1.17 COHVI(*)HI'OKLIMFI: CwmeLlleHne (Te‘-IeHI/Ie, ononsaHue, cockalnb3biBaHWE, CribiBbl, OI'IJ'IbIBl/IHbI)
OoTTamBawLllero nepeysna>xHeHHONro TOHKOOUCNEPCHOro rpyHTa Ha CKIoHax B TenJioe BpeMAa CYyTOK roga,
o6ycnosneHHoe CE30HHbIM NMpomMep3aHneM n oTtTanBaHNeEM.

3.1.18

cneunanMsMpoBaHHas opraHusauus: OpraHusauus, OCHOBHbIM HanpaereHnem
OEeATENbHOCTU  KOTOPOW  SIBNSIETCA  BBINOMHEHWE  KOMMIEKCHBIX UHXEHEPHbIX W3bICKaHUA U
NPOEKTUPOBAHME OCHOBaHWIA, PYHAAMEHTOB U MOA3EMHbIX YacTell COOpPY)XEHWI, pacnonarawoowas
KBanMULUMPOBaHHLIM M OMbITHEIM MEePCOHAaNoM, B T.4. C 06s13aTeNbHbIM MPUBMEYEHNEM Hay4YHbIX
Kaapos, COOTBETCTBYHOLLMM cepTUULNPOBAHHLIM obopynoBaHvem " NporpaMmHbIM
obecnevyeHunem.

[CM 22.13330, nyHkT 3.38]

3.1.19 penpeseHTaTUBHas MeTeoporiorMyeckass cTaHuus: MeTeocTaHuus, pesynbTaTthl
HabnaeHUn KOTOPOI NokasaTenbHbl AMsi MECTOMOMOXEHMS CTPOsILLLErocs o6bekTa.

3.2 O60o3HauYeHns1, NpMMEHeHHbIE B HACTOSILLIEM CBOJle NpaBuI, NpMBeAeHbl B MPUIOXeHUM A.
4 O6wWwme nonoxeHus

4.1 OcHoBaHWs 1 PyHAAMEHTbI 30aHNIA U COOPYXXEHUN (Jarnee - CoopyxeHus <1>), BO3BOAMMbIX Ha
TEppUTOPUN PacnpOCTPaHEHNSS MHOTFONETHEMEP3NbIX TPYHTOB, CrnedyeT MpPOEeKTUpoBaTb Ha OCHOBE
pe3ynbTaTtoB CrneuuanbHbIX WHXEHEPHO-reornormyeckux M3bICKaHWA, BKIOYalLWUX cneuunanbHble
reoKpMonornyeckne U rmgporeosiornyeckme UsbiCKaHus C y4eTOM KOHCTPYKTUBHBIX W TEXHOMOrMYeCKnX
0CODOEHHOCTEN MNPOEKTUPYEMbIX COOPYXEHWI, UX TEMnnoBOr0 U MEXaHU4eCcKoro B3aMMOAEWNCTBUNA C
MHOrFOMEeTHEMEP3NbIMA FPYHTaMW OCHOBAHWUN U BO3MOXHbIX U3MEHEHW FeOKPUONOMMYECKNX YCIIOBUIA B
pesynbTaTte CTPOUTENLCTBA W JKCMNyaTaumMu COOPY>XEHUA U OCBOEHMS TEPPUTOPUM, yCTaHaBNMBaEMbIX
Mo AaHHbIM MHXEHEPHBIX U3bICKaHWUI U TENNOTEXHUYECKUX pacveTOB OCHOBaHWN.

<1> B TOM 4ncne nog3emMHble COOPYXEHUS.

4.2 WNcxogHble OaHHble ANs MPOEKTUPOBAHUSA [OOIDKHbI NPefoCTaBNATbCA B HEOOXOAMMOM U
JocTatoyHOM obbeMe, perncTtpupoBaTbCad U WMHTEPNPETMPOBATbLCH chneunanuctamu, obnagalowmmu
COOTBETCTBYIOLLIEN KBanudurkaunen n onbIToMm.

MpoekTUpoBaHWe [OOIMKHO  BbIMOSIHATLCA — KBANMMUUMPOBAHHLIM  MEPCOHANoM, UMEeHLUM



COOTBeTCTByIOLLI,Mﬁ OonbIT MNPOEKTUPOBAHUA N CTPOUTENBCTBA HA MHOITOJIETHEMEP3IbIX MPYHTaX. I'Ipvl 3TOM
OOIMKHbI ObiTb 0BecneyeHbl KoopAanHauma M CBA3b Mexay HMMKU KU cneunannctaMmm no MH>XeHepHbIM
N3bICKAHUAM.

MCHOJ’IbSyEMbIe mMaTtepuanbl U mn3genna  OOJDKHbl  yOOBJIIETBOPATb Tpe6OBaHVI$-|M CeBepHOVI
CTpOVITEJ'IbHO-KJ'IVIMaTMHeCKOVI 30HbI.

Mpn NpoekTUpoBaHWM OCHOBaHMI M (PyHOAMEHTOB Ha MHOrONeTHEMEP3NbIX TPyHTax crepyeT
YYUTbIBaTb MECTHbIE YCMOBWUSI CTPOUTENLCTBA, TPEOOBaHMS K OXpaHe OKpyXKalLlen cpedbl, a Takke
UMEIOLLMIACS OMNbIT NPOEKTUPOBAHUS, CTPOUTENLCTBA M IKCMyaTaluMu COOPYKEHUA B aHanorMyHbIX
YCINOBUSIX.

BbiGop cTpouTenbHbIX MIOWAA0K M MPOEKTHBIX PELUEeHU OCHOBaHUA U (PyHAAMEHTOB crieayet
NMPOM3BOAMTbL HA OCHOBAHUM TEXHUKO-3KOHOMMWYECKOrO CPaBHEHMUS BO3MOXHbIX BAPUAHTOB C OLIEHKOW MX
no NpuBeAeHHbIM 3aTpaTamM C y4ETOM HaAeXHOCTHU.

He aonyckaeTca WucnoJjib3oBaHMe BOCCTAHOBJIEHHbIX CTallbHbIX pr6 n apyrux OblBLLMX B
yﬂOTpe6J'IeHVII/I BMOOB METAJJTOKOHCTPYKUMKX TMPU  NPOEKTUpoBaHMnM W CTPOUTESIbCTBE 340aHnn  n
coopy>|<eHV||7| C HOpMaJibHbIM 1 NOBbILLUEHHbIM YPOBHAMW OTBETCTBEHHOCTU, @ TakKXKe Npu CTPpoOUTENbCTBE U
aKcnnyatauunn 0c000 onacHbIX, TEXHUYECKM CINOXHbIX U YHUKallbHbIX 00BbEKTOB.

I'Ipwmeanme - 3p,er n ganee ypoBeHb OTBETCTBEHHOCTU COOpYXeHuaA YyCTaHaBIIMBaAEeTCA B
3aBMCUMOCTM OT Knacca coopyxeHus cornacHo FOCT 27751.

4.3 WNHXeHepHble W3bICKaHWS ONs CTPOMTENbCTBA Ha MHOroneTHeMepsnblX FpyHTax crnegyet
nposoauTtb B cootBeTcTBMM ¢ CI1 47.13330 1 gpyrumMmm HOpMaTUBHbLIMU OOKYMEHTAMWN MO UHXEHEPHbLIM
U3bICKAHWAM U UCCRefOBaHUSAM PYHTOB ANsi CTPOUTENbCTBA. TpeboBaHWsS K MHXEHEPHBIM U3bICKAHWSAM
Ha MHOrofieTHeMep3nbIX rPYHTaxX nNpuBeAeHbl Takke B [1].

MpoekTnpoBaHue ocHoBaHM ©e3 [O0CTaTOYHOrO WMHXEHEPHO-reonornyeckoro obocHOBaHMS He
AonyckaeTcs.

4.4 Mpu BO3BEOEHUM HOBOrO OObLEKTA WM PEKOHCTPYKLUMWM CYLLECTBYIOLLETO COOPYXEHUs Ha
3aCTPOEHHON TeppUTOPUN HEOOXOAMMO Y4YMTbiBaTb €ro BO3JAENCTBME HA OKPYXKAlOLLYH 3acTPOWKy C
Lienblo COXpaHeHUs1 pacyeTHOro TemnepaTypHOro pexuma MHOrOfeTHEMEPS3SbIX FPYHTOB MpUMeratLmx
TEeppUTOPUIA N NpeaoTBpaLLeHUsl HEAOMYCTUMbIX AeddOpMaLUiA CYLLEECTBYIOLLIMX COOPYKEHWIA.

4.5 CooTBETCTBME COCTOSHUSI TPYHTOB OCHOBAaHMWSA U (DYHAAMEHTOB NPOEKTHbIM TpeboBaHUAM npu
cAave COOpYXEHWs B 3KchnyaTauuio [OMKHO ObiTb MOATBEPXKOEHO pe3ynbTaTaMu  HaTypHbIX
HabnogeHui  UNM  UCMbITaHWA, BbINOMHEHHBIX B MNEpUoA  CTPOUTENbCTBA  COMMAacHO  MPOEKTY
reoTeXHUYECKOro MOHUTOPWUHTa.

4.6 Mpw NpoeKTUPOBaHUN OCHOBaHUA 1N (DYHAAMEHTOB YHUKarbHbIX 30aHUA 1 COOPYXEHUI UM UX
PEKOHCTPYKLUMM, a TakKe COOPYXEHWA MNOBbILEHHOro YPOBHSA OTBETCTBEHHOCTW, B TOM 4ucne
PEKOHCTPYMPYEMbIX B YCINOBUSAX OKpYXalolwen 3acTpowku, HeobxoaMmo mnpegycMaTtpuBaTb HayyHO-
TEXHUYEeCcKoe COMNpOBOXAEHME CTPOUTENLCTBA.

HayHHO-TeXHI/I‘-IeCKOG conpoBoXxaeHne npeacrtaBndaeT coboi  Komnnekc pa60T Hay4HO-
aHannTtn4eckoro, mMetTogmn4eckoro, MH(bOpMaLI,VIOHHOFO, 9KCMEPTHO-KOHTPOJIbHOIO 1N OpraHn3aunoHHOIo
XapakTtepa, OcCyLleCTBideMblX B Mnpouecce N3bICKaHWUHA, NPOEKTUPOBAHUA U CTpOUTENbCTBa B LENAX
obecneyeHns HaaeXHOCTH COOpy)KGHVIVI C y4eTOM MNpUMEeHeHUA HeCTaHO4apTHbIX pacC4YeTHbIX MeTOdOB,
KOHCTPYKTUBHbIX N TEXHOJIOMMYECKNX peLueHvu7|.

4.7 CocTaB pa60T no Hay4YHO-TEXHUYECKOMY COMNPOBOXAEHUKD UHXEHEPHbIX N3bICKaHWUHA,
NPOEKTUPOBAHNUA N CTPOUTENbCTBA OCHOBaHWUN U (byHD,aMeHTOB OOJKEeH onpenenAaATbCA reHeparbHbIM
NMPOEKTUPOBLLUMKOM W COrnacoBblBaTbCA 3akKa34yYMKOM CTpPOUTESIbCTBA. B coctaB pa60T Hay4HO-
TEXHNYECKOro conpoBoXaeHnAa MmoryTt ObITb BKIOYEHDI:

pa3paboTka pekoMeHAaumn K NporpaMme UHXEHEPHO-TeONTOMMYECKUX U UHXEHEPHO-3KOTOTMYECKMX
M3bICKaHWUI;

aHanm3 n oueHka matepuanoB NHXEHEPHbIX N3bICKaHWI;

paspaboTka HeCTaHOAPTHLIX METOZOB pacyeTa 1 aHanumsa;



NMPOrHO3 COCTOSIHUA OCHOBaHMM U (YHOAMEHTOB MpPOEKTUpyeMoro obbekTta C y4yeToM BcexX
BO3MOXHbIX BUOOB BO3AENCTBUN;

MPOrHO3 BIMSIHUSI CTPOMTENbCTBA Ha OKPYXKAMOWYH 3acTPOMKYy, FeonorMyeckyio cpegy W
3KOSOrMYeckyto 06CTaHOBKY;

oLleHKa reoKPUONOrMYeCcKMX PUCKOB;

pa3paboTka pekoMeHAauunn K NPOeKTy re0TEXHNYECKOTO MOHUTOPUHTa;
pa3paboTka TEXHONOIMYECKUX pernaMeHToB Ha crelmarnbHble Buabl pabor;
BbINOMHEHNE Hay4YHO-UCCINEAOBATENbCKUX U OMNbITHO-KOHCTPYKTOPCKNX paboT;

obo0weHne un aHanus pe3ynbtatoB BCEX BUMOAOB TE€O0TEXHUYECKOro MOHUTOpPUHIa, WUX
cornocTaBJieHne C pedylibTataMu NnporHo3a;

pa3paboTka pekoMeHOaUMN AN KOPPEKTUPOBKM MPOEKTHbIX PELIeHWA Ha OCHOBaHUWM OaHHbIX
reoTeXHUYECKOro MOHUTOPMWHIA NpU BbISIBIIEHWW OTKNOHEHWU OT pe3ynbTaToB MNPOrHo3a.

5 XapakTepuCTUKM MHOrofleTHeMep3nbiX FPYHTOB OCHOBaHUM

5.1 MogpasgeneHve M HaMMEHOBaHWE Pa3HOBMAHOCTEW MHOrONETHEMEP3NbIX FPYHTOB creayeT
nponssoauTb B cootBeTcTBUM ¢ TOCT 25100 c y4yeToM OCOOEHHOCTEN UX (PU3NKO-MEXaHUYECKNX
CBOWCTB Kak OCHOBaHWN COOPY>KEHWM.

5.2 o 0coBGeHHOCTAM (PU3NKO-MEXAHNYECKMX CBOWCTB CpeauM MHOrONneTHeMep3rbiX FPYyHTOB
[JOIMKHbI  BbIAENATLCS  CUIbHOMNBAUCTLIE, 3aCONEHHble U 3aTOpPOBaHHbIE TPYHTbI, WUCMNOMNb30BaHNE
KOTOPbIX B Ka4eCTBE OCHOBaHWI COOPYXEHWI pernameHTUpyeTCcsl AOMONHUTENbHbIMKU TpeboBaHUsMY,
npeaycMoTpeHHbiMM pasgenamu 8, 9 u 10, a Takke TBEpAOMEp3nble, NNACTUYHOMEP3Mble WU
CbinyyemMeparnble rpyHTbI, Bblaensiemble cornacHo 5.3.

5.3 MoppasgeneHne rpyHTOB Ha TBEpAOMEP3rble, MMAcTUYHOMEP3Nble M Cbinyyemepanble npu
NPOEKTUPOBAHMN OCHOBaHWA U (hyHOAMEHTOB criegyeT Mpou3BOAUTb B 3aBUCMMOCTWM OT MX COCTaBa,
TemnepaTypbl 1 CTeneHu 3anofiHeHNs Nop NbAoM U Hesamep3wen Bogon B cootsetcteum ¢ FTOCT 25100
Ha MOMEHT MNpPOBEAEHUS WHXEHEPHO-TEONOrMYECKUX W3bICKAHWN C Y4eTOM TemnepaTypbl PYHTOB,
n3mMepeHHo B nepuoga otbopa npob.

Mo coxumaemocTU rpyHTa MoOA4 HarpyskoW K TBepAoMepsrbiM criefyeT OTHOCUTb MPaKkTU4ecKu
HeCXXMMaeMble TPYHTbI C KoadpumumeHToM cxmmaemoct my <= 0,01 MMa?, k nnacTM4yHOMep3nbIM -
FPYHTbI C KO3 PULMEHTOM CXMMaemocTn ms > 0,01 MIMa.

Mpn OTKMOHEHMM NPOEKTHBLIX 3HAYEHWIA CPeAHErOA0BOM TEMNEpPaTypbl rPyHTa Ha rMyobuHe HyneBbIX
aMmnnutyg konebaHum oT MPUPOAHbIX 3HavYeHun Gonee 4Yem Ha 0,5 °C TpebyeTca yTOYHEHWE BEMUYWH
AedopMaunoHHbIX XapakTepucTuk B cootsetctBum ¢ FOCT 12248.1 - TOCT 12248.11.

(B pea. iameHeHuns N 1, yTB. Npukaszom MuHcTpos Poccum ot 31.05.2022 N 434/nip)

5.4 Heobxogumble Ons pacdeta OCHOBaHuM u yHOamMeHTOB dusnyeckme n gedopmMaunoHHo-
NMPOYHOCTHbIE XapaKTEPUCTUKM MHOrONeTHEMep3rblX MPYHTOB credyeT onpefenatb Ha OCHOBAHUU UX
HenocpeaCTBEHHbIX NOMNEBLIX UMW NabopaTopHbIX NCMbITAHWNA.

5.5 B cocTtaB onpegensiemMbix Ansi pacdeTta MHOrONeTHeEMep3nblX OCHOBaHWN U3NYECKUX U
MEXaHUYECKNX XapaKTepUCTUK FPYHTOB MOMMMO XapakTepucTuk, npegycMmoTpeHHbix CI 22.13330,
AOMKHbI AONOJTHUTENBHO BXOAMUTD:

a) dwm3anyeckme M TennouaM4eckMe XapaKTePUCTUKU Mep3MblX FPYHTOB, Onpedensemble B
COOTBETCTBUU C NpUoxeHnem b;

6) nechopMauUMOHHbIE N MPOYHOCTHBIE XapakTEPUCTUKM FPYHTOB AN pacyeTa Mep3rbiX OCHOBaHMWN
no gecopmaumsim M Hecyllen CrnocOOHOCTU: KOIPMPUULMEHT CKUMAEMOCTU MEP3NOro rpyHTa Mmp Unn
mMogynb aedopmaumm Er (7.2.17), pacyeTHoe paBrneHuMe R U CONPOTMBIIEHWE MEP3MOro rpyHTa Wnm
rPYHTOBOro pacTBopa CABUrY MO MOBEPXHOCTM cMep3aHusa Ra U Rsh, COMPOTMBIEHWE CABUTY fbaa Mo
NOBEPXHOCTU CMEpP3aHUSA C FPYHTOM WUNKU FPYHTOBBIM PacTBOPOM Rshi (7.2.3), conpoTuBneHue mMep3noro
rpyHTa NOA HWXHUM KOHLOM Rc 1 No GOKOBOW NOBEPXHOCTU CMepP3aHUs Rate, paCCYMTaHHbIE MO AAHHbLIM
NomMeBbIX UCMbITAHUM B CIy4Yae X BbINOSHEHNS;



B) OedopMauUOHHbIE XapaKTepuUCTUKU TFPYHTOB [ANs pacyeTa OTTauBaloLero OCHOBaHUSA Mo
aedopmaumsam: koapPULMNEHTbI OTTanBaHUSA An 1 CKUMaeMOCTM NMpu oTTanBaHUM My, rpyHTa (7.3.8);

) NPOYHOCTHbIE XapaKTEPUCTUKIN A1 MeP3MbIX TPYHTOB U UX KOHTAKTOB c. U P onpenensitoTcs no

pe3ynbTataMm AONUTEeNbHbIX UCMbITAHUN, Csh U Psn - O pe3ynbTataM HEeKOHCONMMAMPOBaAHHO-
HEOQPEHNPOBAHHOIO M KOHCONMMAMPOBAHHO-HEOPEHNPOBAHHOIO Cpe3a OoTTaumBarwero rpyHta. Ons

YHUKamnbHbLIX COOPYXEHMI MPOYHOCTHbIE XapaKTEPUCTUKM Mep3nbix TPpyHToB C. M P, a Takke

D,eCpOpMaLI,I/IOHHbIe Xapaktepuctukn E; n Hi aonyckaeTca onpenenAaAtb no pesyrnbrtataM OJMUTENbHbIX
MCNblTaHW MEeTOL4OM TPEXOCHOro cxartus,

[) XapaKTepPUCTUKN FPYHTOB CrOsi CE30HHOMO NPOMEP3aHnsa-OTTanBaHUs Ans pacyeta OCHOBaHUA U
yHOAMEHTOB Ha BO3[AENCTBME CUIT MOPO3HOrO My4vyeHus rpyHToB (7.4.3 n 7.4.6): oTHOCMTENbHas

nedopMaLmMs MOPO3HOro nydeHuss €, pacyeTHas yOenbHas KacaTenbHas cuna nydeHus Tm u

yaenoHoe HopMmanbHOe [aBrfieHve MyyYeHus rpyHTa Ha nogowsy dyHoameHTa pm, a Takke
XapaKkTepUCTUKN Mep3MbiX FPYHTOB ANS pacyeTa OCHOBaHWM Ha TOpPU3OHTaNbHblE CTaTUYecKMe W
cencmmyeckme Bosgencteusa (11.5 n 11.6). HopmanbHoe gaBneHMe MOPO3HOro nyvyeHus gonyckaercs
onpedenatb B nabopaTOpHbIX YCMOBMAX B YCTaHOBKax 0e3 BO3MOXHOCTM OOKOBOro pacLuMpeHus.
OnpepensalTca MakcuMmanbHOe HopmarbHOe AaBfieHMe MOPO3HOro nyyeHus, gedopMauns MOPO3HOro
nyyeHns 6e3 MpUOXeHWs HOPManbHOrO AaBfeHWs, a Takke Benu4YMHbl gedopMauuv MOPO3HOro
ny4yeHUs MNpu ABYX MPOMEXYTOYHbIX BENMYMHAX HOPMAanbHOro AaBfeHWs MeXAY MakCUMarbHbIM |
HynesbiM. Mo pesynbTatam WUCMbITAHWA CTPOAT rpacuk HOpManbHOro OaBriEeHMA OT OTHOCUTENbHON
Aedopmaumn MOPO3HOro nyyYeHus. BenuuuHy HOpmarnbHOro AaBneHus MpUHMMAlT Mo rpaduky Ha
OCHOBaHUM JaHHbIX O Harpyskax u gedgopmMauusax oT coopyxeHus. [lonyckaeTcs npuHMMaTb BENUYMHY
HOpPMarnbHOM CUIlbl MOPO3HOrO My4EeHUs NO OOHOMY 3HayeHulo, onpegenseMomy B nabopaTopHbIX
YCNOBUSX MPU NPUNOXEHNN PakTUHECKON Harpy3km OT COOPYKeHNst Ha obpasel.

Mpu HeobxoOMMOCTM criegyeT onpedensTs WM OpPYrMe XapakTepUCTUKM MEpP3rbiX TPYHTOB,
XapaKTepusylolne OCOOEHHOCTM WX COCTOSIHAS WM B3aMMoeicTBus ¢ cyHaameHTamu  (Bua

KPUOrEHHON TEKCTYpbl, KO3pULMEHT BA3kocTU 1, akBMBaneHTHoe cuenneHue Ceq, CKOPOCTb
BSI3KONMACTUYECKOro TeYEHMs nbaa Vi, OTHOocUTernbHasa Aedopmaums MOPO3HOrO Ny4YeHUsl, HopMarbHble
W KacaTeribHble CUIbl MOPO3HOro Ny4yeHusl, yaensHoe oTpuuatensHoe TpeHne oTTanBaloLero rpyHTa Ha
©okoBow noBepxHocT fn 1 T.1.).

Bce HeobGxoanmble npun NPOEKTUPOBaAHUN XapPaKTEPUCTUKN MHOIoNIeTHEMEP3IbIX TPYHTOB OOJIKHbI
ObITb YKa3aHbl B TEXHNYECKOM 3aaHUN Ha NHXXEHEPHO-reosiormn4eckne n3biCKaHuA.

5.6 HopmaTuBHble 3HA4YeHUSI XapakTepUCTMK TpyHTa credyeT ycTaHaBnvBaTb AMNS BblAEMEHHbIX
Npu M3bICKAHUSX WHXXEHEPHO-Te0NOrM4YecknX SMEMEHTOB Ha OCHOBaHWM CcTaTucTUdecko oBbpaboTkum
pe3ynbTaToB 3KCMEPUMMEHTAbHbIX ONpeaeneHuii ¢ y4eToM NpegycMOTPEHHOrO MPOEKTOM COCTOSIHUS U
TemnepaTypbl FPYHTOB OCHOBAHWS.

5.7 PacyeTHble 3Ha4YeHWs XapakTePUCTUK FpyHTa onpeaensaTcs no dopmyne

2=Xul7g (5.2)
roe £ n X, - COOTBETCTBEHHO PACHETHOE Y HOPMATUBHOE 3HAYEHWS! AAHHOM XapaKTEPUCTUKY;
Yy - KO3hPULMEHT HAOEKHOCTU MO FPYHTY, Onpeaensaemsblit cornacHo 5.8.

5.8 KoadhpmumMeHT HaaexHoCT no rpyHTy /¢ onpendensietca B cooTtsetctBun ¢ TOCT 20522 ¢
y4yeToOM Buaa (HasHa4yeHws!) onpenenseMon pacyeTHOW XapaKTEPUCTMKW, COCTOSIHUSI TPYHTOB B
OCHOBaHWWN COOPYXXEHUs! U [OBEPUTENbHON BepoAaTHoCTU & |

Mpy onpedeneHuy pacyeTHbIX 3HaYeHW [edOPMALMOHHBIX M MPOYHOCTHBIX XapaKTepPUCTMK
TPYHTOB, WCMOMb3yeMbIX B Ka4yeCTBE OCHOBaHWSI B MEP3IiOM COCTOsHUM (MpuHumn ), koachduuneHT

HaAEeXHOCTU Mo rpyHTy /¢ ycTaHaenuBaeTcs Npu OoBepuTenibHoW BeposTHocTM & | mpuHumaemoit
pasHou 0,85, a Ana ocHoBaHMI ONOP MOCTOB M NHUIA anekTponepeaaum - 0,9.



an onpeageneHnn pacyeTHbIX 3Ha4YeHUn ,El,e(bopMaLl,MOHHbIX N MPOYHOCTHbLIX XapaKTepUCTUK
FPYHTOB, UCMNOJIb3yEMbIX B KayecCTBe OCHO}ﬁaHI/IFl B OoTTamBawwiemM unnm oTtTadHHOM COCTOAHUN (I'IpI/IHLI,I/II'I
g9

1), KoathPULUMEHT HAOEXKHOCTM NO FPYHTY cnefyet yctaHaBnuBaThb:

a) onsa pacuyeTa OTTaMBalOLWMX OCHOBaHMM Mo gedopMauusm C y4eTOM COBMECTHOM paboThbl
coopyxenus (pyHaameHTa) n gedopmmnpyemMoro ocHoeaHus (7.3.5) - npu 4OBEpPUTENBHON BEPOSATHOCTH
@ | npuHMaeMon B COOTBETCTBUM C HOPMaM NMPOEKTUPOBAHUA KOHCTPYKLIMIA COOPYXXEHNUS, HO HE MeHee
0,95;

0) ona pacyeta OTTamBaloLMX OCHOBaHWW no Aedopmaumam 6e3 yyeta COBMECTHOM paboTbl
OCHOBaHus 1 coopyxeHus (7.3.4), a Takke npu npegBapuTensHOM oTTamBaHuu rpyHToB (7.3.10) - npwm
[oBepuUTenbHON BepoaTHocTn & | npuHumaemoi cornacHo CI 22.13330.

Mpn onpegeneHnn pacyeTHbIX 3HAYEHUN PUNYECKNX U TENNODPUINYECKUX XapaKTEPUCTUK FTPYHTOB

KO3(pPMLIMEHT HAOEXKHOCTM MO rPYHTY V¢ AonycKaeTca NpMHMMaThL paBHbiM 1,0.

5.9 [Ina pacyeTta OCHOBaHMWI COOPYXEHUN NMOHMXKEHHOIO YPOBHS OTBETCTBEHHOCTU M COOPYXEHUN
HOPMarbHOro YPOBHS OTBETCTBEHHOCTW rabapuTHbIMKU pa3mepamu He Gonee 24 M, pacrnonOXeHHbIX Ha
rEOKPUONONMYECKN U3YYEHHbIX MIOLafAKax, CMOXEHHbIX HEe3acONEeHHbIMU TpyHTaMu 6e3 opraHu4eckux
BKIMIOYEHWN, NpU OTCYTCTBUM OMAacCHbIX FeOKPUONOrMYecKnx npoLeccoB, BO3BOAUMBIX C COXpaHeHUEM
MEp3rioro COCTOSAHUSA FPYHTOB, @ Takke [ONfs BbINOMHEHWUS NpedBapuUTeNbHbIX PacYeTOB OCHOBaHWN U
NPUBA3KN TUNOBbLIX NPOEKTOB K MECTHLIM YCINOBUAM, pacyeTHble 3HaYEeHUSA MPOYHOCTHBLIX XapakTepUCTUK
Mep3nblX TPyHTOB R, Ra, Rsh U Rshi QonyckaeTca npvHMMaTb MO MX (PU3MYECKMM XapakTepucTUKam,
cocTaBy M TemnepaType B COOTBETCTBMM C TabnMyHbIMU AaHHbIMW, NPUBEAEHHBIMU B NPUNOXeHun B;
pacyeTHble 3HayYeHus1 TennoMU3MYECKUX XapakTepuUCTUK T[PYHTOB B 3TUX Cnyvasx AonyckaeTcs
npyvHUMaTh no Tabnuuam npunoxeHus b. MNpy NpyuMeHeHWn LemMeHTHO-Nec4YaHoro pacTBopa B kayecTse
3anonHutenss cBobodHOro MNpPOCTpPaHCTBaA MeXOYy CTEHKONW CKBaXXMHbl M MOBEPXHOCTbIO CBan Mpu
BypoonyckHoM cnocobe NorpyxeHns cBaw pacyeTHOe COMpOTMBIEHME LEMEHTHO-MeCcYaHoro pacTteopa
COBUTY MO MOBEPXHOCTU CMEep3aHus CO cBaen Ra U COMPOTUMBIIEHWE TPYHTOB CABUIY MO LEMEHTHO-
necyaHoMmy pacTtBopy Rsn HeobxoguMmo onpedensTb MO pe3ynbTataMm nabopaTopHbIX MU NOMNEBbIX
UCNbITaHUA.

6 OCHOBHbIle NOJIOXEHUA NPOEKTMPOBaAHUA OCHOBaHWUIA U (hbyHAaMeHTOB
6.1 MpuHUMNBI NCNONb30BaHMSA MHOFONeTHeMepP3nbiX FPYHTOB B Ka4ecTBe OCHOBaHUA

6.1.1 MNpwn cTpouTenbLCTBE HA MHOrONETHEMEP3MbIX FPYHTax B 3aBUCUMOCTU OT KOHCTPYKTMBHbIX U
TEXHOMNOIMYEeCKMX OCOBEHHOCTEN 34aHUN N COOPYKEHWUW, WHXEHEPHO-TeOKPUOIOTMYECKMX YCMOBUA U
BO3MOXHOCTW LierneHanpasneHHoro U3mMeHeHnsi CBOWCTB PYHTOB OCHOBAHWS NPUMEHSAETCA OAWH U3
cnefylowmnx MPUHLMNOB  WUCNONb30BaHUSA MHOrONETHEMEP3nblX FPYHTOB B KayecTBe OCHOBaHWS
COOpPYXEHUI:

npuHUKMn I - MHOroneTtHemMepasibleé TPpyHTbl OCHOBaHUA WCNOJb3YKOTCA B MEpP3JIOM COCTOAHUN,
COXpaHdAeMOM B npouecce CTpouTesnbCTBa U B TedeHne BCero nepuona akcniyatauun CoopyxeHua, nnm
C gonyuieHmem ux rnpomMmopaxmBaHuA B nepmno CTponTenbCTBa U SKCnyaTaunu,

npuHUMN i - MHOroneTtHemMmeparsrbleé T[rPYyHTbl OCHOBaHUA WUCMNOJNb3YKOTCA B OTTadHHOM WU
OoTTamBawwemM COCTOAHUU (C X npenBaputesibHbiIM OTTaMBaHUEM Ha paCHETHYIO rny6v|Hy Ao Ha4ana
BO3BeOEeHNA COOpPYXeHUa nnn ¢ gonyweHnem nx otTranBaHua B nepunon akcniyartaumm Coopy>Keva).

6.1.2 MNpuHuun | cnegyeT NPUMEHATb, €Cr TPYHTbl OCHOBAHUS MOXHO COXPaHWTb B Mep3rioM
COCTOSIHAM MPU  3KOHOMWYECKM LernecoobpasHbiXx 3aTpaTax Ha MeponpusTus, obecnedyvsarowme
COXpaHeHMe TaKoro CocTosiHMA. Ha yyacTkax ¢ TBepAoMep3ribiMu rpyHTamMu, a Takke npu nosblLUEHHOMW
CEeNCMUYHOCTM panoHa cnegyeT NpUHUMaTb UCNONb30BaHNE MHOrONeTHEMEPS3bIX FPYHTOB MO NPUHLMNY
I

Mpu cTpouTenbCcTBE Ha NNacTUYHOMEPS3NbIX FPYHTax criegyeT npegycmarpvsaTb MEpPONpUATUS MNo
MOHWXKEHUIO TemnepaTtypbl rPyHTOB (6.3.1 - 6.3.4) OO YyCTAHOBMEHHbIX pac4eTOM 3HAYeHWW, a Takke
yuuTbiBaThb B pacyeTax OCHOBaHWI nnactuyeckme gedopmauun 3TUX rPyHTOB MOA Harpy3kow cornacHo
yKasaHuam 7.2.16 - 7.2.18.

6.1.3 [puHumn |l cnegyeT NPUMEHATb NPU HanMMuMM B OCHOBAHWMM CKamnbHbIX WNU  OPYrux



MarioCxXMMaembIX TPYHTOB, /J,ed)opmau,vm KOTOPbIX Npu OTTamBaHUM HE nNpeBbIlWaT npegeribHoO
40NYyCTUMbIX 3Ha4YeHun pansa NPOEKTNpPpyemMoro CoOopyXeHud, npm HecniowHoOM pacnpocTpaHeHun
MHOroneTHeMepa3siblX FPYHTOB, a TakKkKe B TeX clnydadX, Korga no TeXHUYeCKMM U KOHCTPYKTUBHbIM
0COBEeHHOCTAM COOpPYXeHNAa U UHXEeHEePHO-reoKpMosrorm4eCkum ycnosmdam y4yacTka nNpu COXpaHeHUu
Mep3Jioro COoCToAHMA TPYHTOB OCHOBaHUA He obecneunBaetcs Tpe6yeMb||7| ypoBE€Hb HaOeXHOCTU
CTpouTesnbCcTBa.

6.1.4 Bbibop npuHUMNA MCNONb30BaHWS MHOrOMNETHEMEP3MbIX FPYHTOB B KaydeCTBE OCHOBaHUSA
COOpYXeHWi, a Takke cnocoboB M CpedcTB, HeobxoauMbiX Ansi obecnevyeHusr MPUHATOrO B MpOeKTe
TEMMepaTypHOro pexuma rpyHTOB, creayeT MpoM3BOAUTE HA OCHOBaHMU CPaBHUTEMbHBIX TEXHWUKO-
9KOHOMMUYECKNX pacyeTOoB.

6.1.5 B npepenax 3actpavBaemon TeppuTopun (NMPOMBILLIIEHHbIA y3€en, NOCENoK, MUKPOPANoH U
T.0.) cnedyeT npegycmatpvBatb, Kak MpaBuno, OAMH MPWHLMM UCMOMb30BaHWS MHOronieTHeEMep3nbixX
FPYHTOB B KayecTBe OCHOBaHWW. OTO TpeboBaHve crnegyeT yduTbiBaTb Takke MpU MPOEKTUPOBaHWMMU
HOBbIX W PEKOHCTPYKLMW CYLLECTBYIOLIMX 30aHWA W COOPYXXEHWA Ha 3acTpPOEHHOW Tepputopuu,
pa3MeLleHn MOBUMNBbHBIX (BPEMEHHBIX) 34aHUMA U NPOKNaAKe UHXEHEPHO-TEXHUYECKNX CETEN.

I'IpwmeHeHme pasHblIX NPUHUUMOB WCNONIb30BaHMA MHOrIoNieTHEMEpP3nblX IFPYHTOB B npeaenax
3acTpavBaeMon TeppuTopuM [onyckaeTcsd Ha o060COBneHHbIX Mo penbedy WM ApYyrMM MNpUMpPOAHbIM
YCNOBMAM Yy4yacTkax, a B HeobXoOuMMbIX Crnyyasx - Ha NpUMpOAHOHEOB6OCOGNEHHBbIX ydyacTkax, ecnu
npefycMOTpeHbl U MOATBEPXAEHbI pacyeToM crneumanbHble Mepbl MO 06ecneyeHuto pacyeTHoro
TENNOBOIO pexuma FPYHTOB B OCHOBaHWM COCEOHWX 30aHWA, BO3BEAEHHbIX (MMM BO3BOAMMBIX) MO
npuHumny | (pe3epBrpoBaHne 30H 6€30MacHOCTM, YCTPONCTBO MEP3MOTHBLIX U MPOTUBOMUMLTPALMOHHBIX
3aBec 1 T.M.).

6.1.6 JlnHelHble COOpPYXEeHUS [OO0MycKaeTCsa NpPOeKTUpoBaTb C MNPUMEHEHWEM Ha OTAErNbHbIX
y4yacTkax TpacCbl Pa3HbIX MNPUHLUUMOB WCMNONb30BaHUS MHOrOMIETHEMEP3NbIX TPYHTOB B KayecTBe
ocHoBaHus. [pu aTOM cnegyeT npegycMaTpumBaTb Mepbl MO MPUCNOCOONEHUD MX KOHCTPYKUWMA K
HepaBHOMEPHbIM AedopmaLuysaM OCHOBaHUS B MecTax nepexoga OT OOHOro yvacTka K Apyromy, a npu
npoknagke wWx B nMpedenax 3acTpavBaeMon Tepputopum cnegyeT cobniogats TpeboBaHus,
npeaycMoTpeHHble 6.1.5.

6.2 Tmy6unHa 3anoXeHusi U KOHCTPYKLMN PyHAAMEHTOB

6.2.1 MnybvHa 3anoxeHus PyHOAMEHTOB, CHMTasA OT YPOBHS NNaHMPOBKU (MOACKINKN UMK CPE3KK),
HasHavaeTca C ydeTom TpebosaHui CIT 22.13330 ¥ nNpuMHATOrO NpMHUMNA UCMNOMb30BaHUS
MHOrONeTHEMEP3IbIX MPYHTOB B KAYECTBE OCHOBAaHWSI COOPYXXEHUS 1 OOIPKHA NPOBEPATbLCS pacyeToM no
YyCTONYMBOCTU (PYHOAAMEHTOB Ha AEWCTBUE CUI MOPO3HOIo NMyYeHWsi rpyHTOB cornacHo 7.4.2 n 7.4.6.

6.2.2 lpn ncnonb3oBaHUM MHOTONETHEMEPS3SbIX TPYHTOB B Ka4eCTBE OCHOBaHWSA NO npuHuuny |
MUHUMarnbHY0 rMybuHy 3anoxeHus pyHAaMeHTOB dmin PEKOMEHAYeTCs npuHuMaTtb no Tabnuue 6.1 B
3aBMCMMOCTU OT pacyeTHOM rMNyObuHbl CE30HHOro OTTamBaHWs rpyHTa di, ONpeaensiemMon COorracHo
npunoxexuo .

Tabnuua 6.1
MuHumanbHas rnybvHa 3anoxeHus
®PyHOaMEHThI
dyHOAMEHTOB Umin, M

dyHOaMeHTbl BCEX TUMNOB, KPOME CBaMHbIX din+1

CaaWiHble oyHOaMEHTbI 30aHUIN N COOPYKEHNI din + 2

Csan onop mMocToB din + 4

dyHAaMeHTbI 34aHUIA U COOPYXKEHUI, BO3BOAUMbIX Ha

Haycjnﬂx A Py A He HopmupyeTcs

6.2.3 lNpun ncnonb3oBaHUM MHOrofIeTHEMEP3IbIX FPYHTOB B KayecTBe OCHOBaHMSA no npuHuuny Il
MUHUMarnbHY0 MybuHy 3anoxeHus dyHOaMeHTOB dmin CRiegyeT npuHMMaTb B COOTBETCTBUMM C
TpeboBaHusamn CI1 22.13330 B 3aBUCMMOCTU OT pacyeTHOW rnybrHbl CE30HHOIO NpomMep3aHns rpyHTa ds,
onpegensiemMon CornacHo NpUoXeHuto I, U ypOBHS MOA3EMHbIX BOA, KOTOPbIN NMPUHUMAETCS C y4eTOM



obpasoBaHusa noa COOpYyXeHNneM 30Hbl OTTanBaHUA rpyHTa.

HonyckaeTcs 3aknagpiBaTe (pyHOaMeHTbl B CMO€ CE30HHOrO MpPOMEpP3aHus-OTTanBaHWsS TPYHTA,
ecnn 310 060CHOBaHO pacyeToM OCHOBaHMI U pyHOaMeHToB (7.4.6).

[onyckaetca ycTponcTBO (PyHOAMEHTOB ManodTaXHbIX 30aHWA Ha MOBEPXHOCTM PyHTa UMM Ha
noAcbinke npuv obocHOBaHMM pacyeToM MO BTOPOW rpyrnne npefernbHbIX COCTOSHUK, YYMTbIBaKOLUM
BO3MOXHO€E OTTanuBaHue rPyHTOB Y MOPO3HOE My4YeHue Crosi CE30HHOMO NPOMEpP3aHUA-OTTanBaHus.

6.2.4 KoHCTpykuun ¢yHOAMEHTOB AOIMDKHbI YOOBNETBOPSATb TpeboBaHMAM, npeabsBAsieMbIM K
MaTepuany gyHgaMeHTOB Mo MNPOYHOCTU B COOTBETCTBUM ¢ TpeboBaHusamu CI1 24.13330, CIT 28.13330,
CIl 35.13330, a anemeHTbl hyHAAMEHTOB, Haxo4sALWMECS B Npeaernax Criosi CE30HHOIo Npomep3aHns 1
OTTavMBaHWs TPyHTa U Bbllwe, - Takke TpeboBaHMAM MO MOPO3OCTOMKOCTW, BOAOHEMNPOHULLAEMOCTU U
YCTOMYMBOCTU K BO3OENCTBUIO arpecCcuBHbIX cpef B cooTBETCTBUM ¢ TpeboaHuamu CI1 28.13330 u CI1
35.13330.

MeTannuyeckue cBau crnegyeT NPOEKTUPOBAaTb M3 CTalbHbIX 3NEKTPOCBAPHbLIX MPSMOLLOBHBIX U
OeclwoBHbIX Tpyd B cootBeTcTBUM ¢ TOCT 20295, TOCT 10704, TOCT 8732, TOCT P 54864, TOCT P
58064 n nx aHanoros.

HasHayeHve mMapok cTanmem W KaTeropui cTtanen no ydapHOW BHA3KOCTW CBawi criegyer
OCyLecTBnATbL B cooTBETCTBUM ¢ TpebosaHuamu CI1 16.13330.

OnekTpocBapHble TpyObl, CBapeHHble BbiCOkOYacToTHOM cBapkon (BYC), cnegyeT npuMeHsATb
TONbKO nocne obvemHon Tepmuyeckon obpabotkn (OTO). Ona anekTpocBapHbiX Tpyd gonyckaeTca He
npegycmatpueate OTO npu ycnoBuu, YTO OHM U3rOTaBMMBAKOTCA C NPYMEHEHNEM OYroBOW CBapKM Nnoj
dntocom.

MeTannuueckne u AepeBsiHHbIE KOHCTPYKUMU (pyHOAMEHTOB B CrOE CE30HHOr0 Npomep3aHusl u
OoTTamBaHWsl rpyHTa LOJKHbI ObiTb 3alWLLEHbl OT KOPPO3UM U THUEHMS. AHTUKOPPO3MOHHYIO 3aluuTy
cnenyeT BbINOMHATL ANs BCEX MeTanfMyecknx MOBEPXHOCTEN MOA3EMHbIX KOHCTPYKUMA B croe
CE30HHOro NPOMepP3aHNa-0TTamBaHus U HUXKe Ha 1 M. [ns 3abnBaembix cBav aHTUKOPPO3MOHHAs 3aluTa
JomkHa ObiTb  YCTOWYMBOM K  MEXaHW4eckoMmy  BO3feNlcTBMiO. B0O3MOXHOCTb  NpUMEHeHusi
aHTUKOPPO3WOHHOW  3aWuTbl  JofkHa OblTb  noaTBepxkaeHa nabopaTopHbIMM M NOMEBbLIMU
uccnefoBaHusMU. B cnyyasx, korga crovi Ce30HHOTO NMPOMEP3aHUa-0TTanBaHNsA rPyHTa He CrvBaeTcsl ¢
MHOrONeTHeEMEP3NbIMA TPYHTaMK, criedyeT Takke BbINOMHATL aHTUKOPPO3WOHHYK 3aliuTy cBaii [0
rmyGuHbI Ha 1 M HUXKEe OTMETKM 3aneraHusi KpoBnM MHOMONETHEMEP3IbIX NOPOA.

[ns xene3obeToHHbIX KOHCTPYKLWIA, COOPY>KaeMblX B KNMMaTte co cpegHeMeCcsiHHON TeMnepaTypon
Hanbonee xonogHoro Mecsiua Hwxe MuHyc 20 °C M Ha MHOroneTHeMmep3nbiX TPyHTax, cnegyet
NPUMEHSTb TsKenblh 6eToH co cpeaHel nnoTHocTblo 2200 - 2500 kr/m3, KOTOPLIN B 3aBMCMMOCTU OT
ycnoBui paboTbl oTBevaeT TpeboBaHWSAM MO MPOYHOCTU, MOPO3OCTOMKOCTM U BOLOHEMNPOHMLAEMOCTMH,
M3NOXeHHbIM B Tabnuue 6.2.

Tabnuuya 6.2
Tpe6oBaHMA K 6€TOHY NO NPOYHOCTU, MOPO30CTOMKOCTHU
M BOOAOHENPOHULLAEMOCTH
MwuHuManbHble
YcnoBus paboTbl KOHCTPYKLUK MaDK1 GEToHa
MuHumanbH P MuHuma
Mpynna PacyeTHas bl KNnacc nbHoe
KOHCTPYK BMHSIS ©eToHa no no no BO30YyX0
L XapakTtepucTuka MPOYHOCTM | MOPO30 | BOAOHENpP | BoBrieYe
TemnepaTtypa . o
pexvma paboThbl Ha cxaTue B | cTonkoc | oHMLaemo | Hue, %
HapYXHOro
™F ctm W
BO3ayxa
YKene3obeToHHbIe Hwxe muHyc 40
Ry 35 400 10 4
KOHCTPYKLMN, C
1 pacrnosioXXeHHbIE B
HHOOTTauB M | Hmxke munyc
CEe30HHOOTTanBatoLLe ; y 30 200 8 4
cnoe rpyHTta u 20° C po MuHyC




noAseprarolinecs 40 °C Bkrnitou.
nornepemMeHHoMy
3aMOPaKMBaHMNIO 1
oTTanBaHuio B
BOJOHACHILLEHHOM
COCTOSIHWM
HasemHble I°-|M>+<e MuHyc 40 30 200 8 A
xene3obeToHHble C
KOHCTPYKLIMN,
noasepratoLyuecs
2 B cTBU
a?fn%icbcepH:?x ocaakos | I/PKe Mukyc 20
W nonepeMeHHOMy °C no muHyc 40 25 150 6 4
C Bkntou.
3aMopaxmBaHuio n
oTTavBaHWio
XKene3obeToHHbIE I°-|M>Ke MuHyc 40 o5 150 5 ]
KOHCTPYKLIMW, C
3alULLEeHHbIe OT
™ HbIX KOB
’ 3 ﬂooﬁtzizsaromgggg ° Hike mutyc 20
3aMopaxu1BaHNIo 1 -C Ao mmHyc 40 25 150 6 -
C Bkritou.
oTTanBaHWio
MNprmeyaHns

1 PacyeTHasa 3uMHASA TeMnepaTypa HapyXHOro Bo3gyxa npvHUMaeTCsi No cpegHen TemnepaType
BO34yxa Hanbonee xOnoAHOW NSATUAHEBKM B 3aBMCUMOCTM OT panoHa cTtpouTenbcTBa cornacHo Crl
131.13330.

2 Mapkn no MOpPO30CTOMKOCTU M BOAOHEMPOHULAEMOCTU AN KOHCTPYKLUUA BOOOCHabXeHWUs u
KaHanusaumu, a Takke Ans ceam n csan-obonodek criegyeT ycTaHaBnuBaTb COrnacHo TpeboBaHusam
COOTBETCTBYIOLUX HOPMaTUBHbIX JOKYMEHTOB.

3 B cnyyae npucyTCTBMSI XJIOPMAOB B HaAMEP3MOTHbIX Bodax Ans obecneyeHus 3awuThbl
CTanbHOW apmaTtypbl OT KOPPO3UN MapKy 6eToHa No BOAOHEMPOHULIAEMOCTU U TOSLUMHY 3aLUTHOTO
cnos 6eToHa ycTaHaBnueatoT no tabnuue .1 CM 28.13330.

4 Mpu NPOEKTUPOBAHUN COOPYKEHWUIA C MONiamMu NO TPYHTY AnNsi XKene3oOeTOHHbIX KOHCTPYKLMMA
dyHaameHTOB rpynnbl 1 crnegyer nNpuMMeHATb GEeTOH, COOTBETCTBYHOLWMA TpeboBaHMAM MO
NMPOYHOCTN, MOPO3OCTOMKOCTU U BOOOHEMNPOHMLAEMOCTW, YKa3aHHbIM B CTPOKE AN TemnepaTyp
HapyxHoro Bosayxa Hke 20 °C go muHyc 40 °C BKNIOYMTENBHO.

B ycnoBusix knMMata co cpedHeMecs4HOW TemnepaTypol Hauboree XOnodHOro Mmecsiua Huxe
MuHyc 20 °C cnegyeT NpUMEHSATb CreaytoLLyo CTanbHYy apMmartypy:

- ropsidekaTaHyto rnagkyto knacca A-1 (A240) no FOCT 34028;

- ropsidekaTaHylo KonbLeBoOro nepuogudeckoro npodpunsg knaccos A-ll (A300), A-lll (A400) no
FOCT 34028;

- TepMOMEXaHUYECKM YNPOYHEHHYIO ceprnioBuaHoro npoduns knaccoB AS00C no TOCT P 52544;

- TEpMOMEXaHUYECKM YNPOUYHEHHYIO U ropsiyekaTaHyto cepnoBuaHoro npoduns knacca A500C no
FOCT P 52544,

- xonogHoaedopMMpOBaHHYO BOMNOYEHMEM C NOCNeAyoLWen HakaTkon nepnoamyeckoro npoduns
knacca Bp-1 no FOCT 6727;

- xonogHoaedopMUPOBaHHYKO NpokaTkon nepuopmyeckoro npodpung knacca B500C no NOCT P
52544,

PekomeHayeTcs NpUMMEHATb apMaTtypy C rapaHTUen yoapHOW BA3KOCTM CEBEPHOrO MCMOMHEHUS
ropsiyekataHyto knacca Ac-ll (Ac300) no TOCT 34028 u TepMOMEXaHW4YeCKU YMPOYHEHHYK Knacca
Ac500C no MOCT 13015.



Mpn Hu3kon Temnepatype Ao MuHyc 60 °C yBenuumMBaeTcs npeden TeKydyeCcTU apmaTtypbl B
cpeaHeM Ha 8% - 10% v mogynb ynpyroctn apmatypbl Ha 2% - 3%, HO 3TV JaHHble JonyckaeTcs He
YYUTbIBaATb B pacyeTe Xene3obeTOHHbIX KOHCTPYKLMIA, U pacyeTHble CONPOTUBIEHMS U MOAYMb YPYrocTh
npuHUMatoT no [2].

6.2.5 JleHTOYHbIE M cTONG4YaTbie (*)yHﬂ,aMeHTbl OOJDKHbI ObITb BLINOMIHEHLI M3 MOHOJIMTHOTO WK
C60pHOFO xenesobeToHa. Ons 3pgaHuni, CTpoALlKnXca C ncnoJyib3oBaHnem OCHOBaHWUN q)yHﬂ,aMeHTOB no
npuHUnny I, npeanoyvTuTesibHO NCNOoJ1b30BaTb CGOprIe SJIEMEHTDI cbpr,ameHTa.

JleHTouHblEe 1 cTOnBYaTble pyHAAMEHTbI NO4 ManoaTaXHble 30aHUsA OO0 Tpex aTaxewn gonyckaeTcs
He 3arnybnaTb B FPYHT, a pacnonaraTb Ha NOACHINKE UNu B Tene noAackinku. MNoackinka BeINOMHAETCA U3
KPYMHOCKENETHOIO HEeny4YnmHUCToro matepuana. [na onpepgeneHus rnybuHbl OTTauBaHus cnegyet
NPOBOAUTL TEMMOTEXHUYECKUA pacYeT M pacyeT MO BTOPOW rpynne npefenbHbIX COCTOSHUA W, MNpu
Heobxo4MMOCTH, MPUMEHUTL CINOW TEMMOM3O0NALMN NOS COOPY>KEHMEM B TENE MOACIMKMN.

Mpwn ycTponctee cBanHbIX PYHAAMEHTOB B MHOrONETHEMEP3IbIX FPYHTax AOMNYCKaeTCs NPUMEHATb
BUAbl M KOHCTPyKUuMu cBan, npegycmoTpeHHble CIT 24.13330, B Tom u4ucne 6ypoHabuBHbie, cBawu-
060M04KM, a Takke CoCTaBHble (KOMOUHMPOBAHHbIE) CBan U3 Pa3HbIX MaTepuarnos.

6.2.6 B npoekte cBaliHbiXx OyHAAMEHTOB AOSMKHbI ObiTb ykasaHbl CMOCOOblI YyCTpPOWCTBa cCBaW, a
Takke TemnepaTypHble YCITOBMS, MPU KOTOPbIX paspeLllaeTcs HarpyXeHme ceaw.

6.2.7 MNonble cBan M cBan-o0bonoYvkn crnegyeT 3anonHATb 6eToHOM knacca He Hwke B7.,5, a B
npegenax Crios Ce30HHOro NPoMep3aHus-oTTaMBaHUSA K Bbille - GETOHOM kracca He Hwxke B15 ang
obecneyeHnst NPOYHOCTU U AOMNroBeYHOCTM. [lonyckaeTcs 3anonHATb BHYTPEHHIOK MOMOCTb NOMbIX CBan
N cBan-ob0noYeKk Cyxon uemeHTHo-nec4HaHom cmecbto (LINC) nnn uemeHTHo-necyaHslM pacTBOPOM Mpu
cobntogeHnn cnegyowmnx TpeboBaHuii:

- KOHCTPYKLMS CBau 0SMKHA ObITb repMeTUYHON;

- KayeCTBO CBapHbIX LUBOB [O/MKHO NPOBEPATLCS BU3YaribHO U YNbTpa3BykoBbiM koHTponem (Y3K)
no NOCT P 55724 nFOCT 23118;

- He JgonycKkaeTca Hann4yne B ceBae NoCTOPOHHUX NpeamMeToB, BOAbl, CHera v nbaa,;

- pomkHo obecneumBatbcss 100% 3anonHeHWe BHYTPEHHEro MpOCTPaHCTBaA CBaM C Y4eTOM
camoynnoTHeHus LIMNC 1 nameHeHns obbema LleMeHTHO-NEeCYaHoro pacTeopa npu ero 3aMmep3aHumn.

JononHuTensHO Npu npumeHeHun cyxow LIMNC:

- HeO6XO£I,I/IMO npeaycMatpuBaTtb MeEpPONpPUATUA MO UCKIKOYEHUIO nNonagaHna BoAbl U CHeEra B CyxXyko
unc;

- COOTHOLWlIEeHMe ueMeHTa N necka B CyXOVI LI,I'IC OOJDKHO onpenendtbCAa NMpPOeKToOM C y4eToM
yCﬂOBMI?II CTpouTenbCTBa, a TakkKe pasMellaeMbliX Ha (*)yH,Cl,aMeHTe KOHCprKLI,VII;I, HO He MeHee 1:5;

- ang npurotoBneHuns cyxon LINC ¢ uenbio NCKNIOYeHNsT KOPPO3nn N3HYTPW credyeT NCMOoNb30BaTh
nopTnaHgueMeHT obLecTpouTEeNbLHOrO HasHavyeHnss 6e3 MuHepanbHbiX J06aBOK M HEMyYMHUCTbIN
HEe3aCONEHHbIN MECOK,;

- npu npurotoBneHumn cyxon LINC Heobxogmmo obecneunTb OONYCTUMbIA YPOBEHb €€ BMNaXHOCTU
cornacHo NOCT 31357.

[JononHutensHo npu npuMmeHeHnn LemMeHTHO-nec4aHoro pacreopa:

- criegyeT NPUMEHSITb LLEMEHTHO-MECYaHbIN pacTBOP MapKX MO MPOYHOCTU Ha CXKaTue He Hmxe
M100 ¢ npegenom Npo4yHOCTN Ha cxkaTue He meHee 10 MIla, npegenom NPOYHOCTU Ha pacTsKeHME Npu
n3rnbe He meHee 3 Mlla, mopo3ocTorkocTbio He MeHee 50 yuknos (F50);

- Npn 3anojfiHeHn cBan pacTBOPOM B 3MMHeEe BpeMA MOHTaX OrosfioBka AOMyCKaeTCA BbINOJTHATb
nocne NosfiHoro 3amMmep3aHna nnmn TeepaeHna pacrteopa.

6.2.8 lpu ycTporicTBe OYypOHaAOUBHBLIX CBall B MHOrOSIETHEMEPS3SbIX IPYHTaX, MCMOSMb3yeMbIX B
KayecTBe OCHOBaHUM MO MpuUHUMNY |, MPpUMEHeHue XMMmMYeckux A06aBOK ANS YCKOPEHWs TBepOeHus
©eToHa, yNoXXeHHOro B pacnop C Mep3rbIiM FPYHTOM HE peKOMeHAyeTCs.



6.3 YcTpoMCTBO OCHOBaHMM U (PYHAAMEHTOB NMpPU UCMOJNIb30BaHMU MHOrONeTHeMep3nbIX
rPYHTOB Nno npuHuuny |

6.3.1 MNpn ncnonb3oBaHUN MHOrONETHEMEP3NbIX FPYHTOB B KAa4eCTBE OCHOBaHMN COOPYXEHWUA MO
npyHUMNY | ANs COXpaHeHWst Mep3rioro COCTOSIHUS TPYHTOB OCHOBaHWS M 0DecrnevyeHus ux pacyeTHoro
TENMoBOro pexuma B MPoOeKTax OCHOBaHWMIA U PyHOAMEHTOB HEOOX0OUMO NpeaycMaTpuBaTh: YCTPONCTBO
BEHTUIMPYEMbIX MOAMONWUA WM XONOAHbIX MEpPBbIX 3Taxen 3gaHun (6.3.2), yknagky B OCHOBaHWMU
COOPYXXEHUS BEHTUNMPYEMbIX TPYD, KaHaroB WM MPUMMEHEeHMe BeHTUNMpyeMbix pyHaameHToB (6.3.3),
YCTaHOBKY CE€30HHOAENCTBYIOLLUX OXaXKaloLWmMX YCTPONCTB XUAKOCTHOIO MU NapoXnaKoCTHOro TUMOB -
COY (6.3.4), a Takke OCYLLECTBMEHME APYIMX MeponpusTUi (TEnno3awuTHble 3KpaHbl M gp.) no
YCTPaHEHMUIO U YMEHBLLEHUIO TEMNIOBOr0 BO3AENCTBUSI COOPYXXEHUSI HA MepP3rible FPYHTbl OCHOBAHUS.

Bbl60p OAHOIro Unn co4vYeTaHna HECKOJIbKMX MepOHpMFITVIVI AOOJPKeH npon3BoamnTbCA Ha OCHOBaHUN
pac4yeToB: NMPOrHO3HOIro (Ha nepunoa ctpouTernbCTBa U SKCI'IJ'IyaTaLI,VIVI) TEenyoTexXHN4YeCcKoro, yCTOIZ'-IVIBOCTVI
n Hecyu.l.eﬁ cnocobHocTh ¢ Y4€TOM KOHCTPYKTUBHbIX U TEXHOJIOTNMYECKUNX ocobeHHocTen COOpYyXeHus,
OnblTa MECTHOIo CTpouTenbCcTBa n 3KOHOMMYECKOM Ll,eJ'IeCOO6pa3HOCTVI.

6.3.2 BeHTunupyemble Noanosnibss C €CTECTBEHHOW unu nobyauTenbHOW BeHTUnAumen cregyet
NPUMEHATb AMs COXPaHEHUS MeP3Moro COCTOSAHWUS TPYHTOB B OCHOBaHUSAX 34aHUN N COOPYXEHWUA, B TOM
yucne  COOPYXKEHVMW C  MOBLIWEHHbIMW  TennosbldeneHusMn. Tpebyembli  TENNOBOM  PEXUM
BEHTUNNPYEMOro NOANOIbSA yCTaHaBNMBAETCH TEMNNOTEXHNYECKMM pPacYETOM COrnacHo NpunoxeHuto .

Mognonbs B COOTBETCTBMM C TEMMOTEXHUYECKUM pacyeToM W YCIOBUMSMW CHEr03aHOCMMOCTHM
AOMycKkaeTcs ycTpauBaTb OTKPbITbIMW, C BEHTUMPYEMbIMW WU 3aKpbITbIMW NPOAyXamu B LOKOMe
30aHns; nNpy HeobXOAMMOCTU Y MPOAYXOB CreAyeT yCcTpauBaTb BbITSXKHbIE WAWM MPUTOYHbIE TPYOHI,
pacnonarasi Bo34yxo3abopHble O0TBEpCTUS Bbille HanbomblIero ypoBHS CHEroBOro NMokpoBa. 3akpbiTblie
NoAnonbs, a Takke XONOAHbIe NepBble 3TaXu 3a4aHUN criegyeT ycTpamBaTb NPW WMPUHE 3gaHnii 4o 15 m
W CpeaHerodoBbIX TeMnepaTtypax rpyHTa Hmxe MuHyc 2 °C.

BbicoTa nognonbsi AOMKHA NPUHUMATLCSI MO YCNOBUAM 0BecneyeHust ero BEHTUMMPOBAHUS, HO He
MeHee 1,2 M OT NOBEPXHOCTW FPyHTa B NOAMOSIbE A0 HWU3a BbICTYNaLMX KOHCTPYKLWIA NePeKpbITUS; Npu
pasMeLLeHUN B MOANONbe KOMMYHUKALIMIA - MO YCIOBUSIM CBOBOAHOIO K HUM JOCTYyNa, HO He MeHee 1,4 M.
Moa oTAENbHBLIMU yYacTKaMy COOPYXKEHMWS! LUMPUHOW A0 6 M NpW OTCYTCTBMU B HUX KOMMYHWUKALMA U
hbyHAaMEHTOB BbICOTY NOANOMbs AonyckaeTca yMeHbLlaTb Ao 0,6 m.

lMoBepxHOCTb rpyHTa B nognofie AoSkHa ObiTb C TBepAbiM MOKPbITUEM W ChnaHMpoBaHa C
YKINOHaMy B CTOPOHY HapyXHbIX OTMOCTOK unu BogocbopoB, obecneuvBarownx GecnpensTCTBEHHbIN
OoTBOA BOAbl OT coopyxeHus. [donyckaeTcs npuvMeHsiTb rMbkue BOOOHENpPOHMLAeMble MNOKPbITUS C
OCYLLIECTBMIEHMEM MEepPOMPUATAA MO COXPaHEeHW WX LEeNOCTHOCTM B nepuod akcnnyataumu. [lpu
YyCTPOWCTBE MOKPbLITUIA criegyeT obecneuymBaTb FMAPOU3ONALMI0O Ha KOHTakTe cBal (dyHOoameHTa) C
mMaTepuanom MoKpbITUS.

V|H)K€HeprIe Tennosblaendwwne KOMMyHUKauunn, pasmMmellaemMble B BEHTUNMPyeMOM noanorsibe,
OOJIDKHbI ObITb Tennon3onmpoBaHhbl.

6.3.3 BeHTunupyemble TpyObl MNM KaHamnbl, a TakkKe BeHTUNMPyeMble (YHOAMEHTbI MOXHO
ycTpavBaTb C €CTECTBEHHOM unuM nobOyauMTenbHOM BeHTUNAUMEW M uX cregyeT NpUMeHsTb And
COXpaHeHMsT Mep3roro COCTOSIHWS TPYHTOB B OCHOBaHWW COOPYXEHU C Moriamu Mno rpyHTYy, Mpu
YCTPOMCTBE CBaWHbIX (PYHOAMEHTOB, Marno3arnybneHHbIX WnM MNOBEPXHOCTHbIX (PyHOAMEHTOB Ha
NOACKINKax, a Takke MOOUMbHbBIX 30aHWUIA U 30aHUIN B KOMMMEKTHO-61104HOM MCMOSNTHEHWMN.

BeHTI/IJ'IVIpyeMbIe pr6b|, KaHalnbl U BEHTUnMpyewmble d)yHJJ,aMeHTbI cneanyeT yknagbiBaTb Bbllle
YPOBHA MNoA3eMHblX BOA4 B npepenax noAcCbINKM M3 HEeNYyYUHUCTOro rpyHTa C YKIOHamMu B CTOPOHY
00beaNHNTENBbHbIX KOJ1TEKTOPOB. Ons YMEHbLUEHNA TennonpuTtoka B FPYHT U BbICOTbl NOACLINKKA Noa
nonamMu COopyxeHuna cnenyet npeaycMaTtpuBaTb yKnaaky tenno- n ruapon3onaudnin.

TennoTexHN4Yecknin pacdeT OCHOBAHWA MPU MCMONb30BaHWM YKa3aHHbIX CUCTEM OXIaxaeHus
rPYHTOB cnegyeT Npon3BoAuTb cornacHo 7.2.9.

6.3.4 Ce3oHHOOEWCTBYIOLLME OXMNaxAalliMe YCTPOWUCTBa criefyeT NPUMEHATb AN COXpaHeHUs
MEpP3r0oro COCTOSIHWUSI TPYHTOB OCHOBAHWA, AMsi MOBLILWEHUS] Hecyllen cnocobHocTu u obecneyeHus
YCTOMYMBOCTM OMOP JIMHEWMHbLIX COOPYXEHUN B NMACTUHHOMEP3INbIX FPyHTax, a Takke Ans co3gaHus
NeforpyHTOBbIX 3aBEC, BOCCTAHOBMEHMSI HapyLIEHHOrO NPV 3KCnnyaTauum COOPYXEHUS TEenrioBOro



peXnma rpyHToB B €ro OCHOBaHUN U B Opyrux uendx.

6.3.5 [na cokpalleHWs CPOKOB CTPOWUTENbCTBA MW TMOBBLIWEHUS pPaACYETHbIX Harpy3ok Ha
dyHOaMeHTbl criedyeT npegycmaTtpyBaTh NpeaBapuTenbHOE (40 BO3BEAEHWS COOPYKEHUS) OXMaxaeHue
BbICOKOTEMMNEPATYPHbIX W MAAaCTUYHOMEP3SbIX FPYHTOB (MyTEM OYWUCTKM MOBEPXHOCTU OT CHera, C
nomoulbto COY ¥ T.4.) Npu Nocneayowem nogaepxaHum pacyeTHOro TeMnepaTypHOro pexunmMa rpyHToB
3a CYeT NOCTOSIHHO AEWCTBYIOLLMX OXMaXdatloLwmX YCTPOWCTB.

6.3.6 Ha yuacTkax, rae CrnoM Ce30HHOr0 npoMep3aHusi-OTTaMBaHWs He ChnMBaeTcs C
MHOFONEeTHEMEP3NbIM FPYHTOM, HEOOXOOUMO MpegycMaTpuBaTb Mepbl MO CTabunmsaumm Unmn NOSHATUIO
BEPXHEN NMOBEPXHOCTM MHOrONEeTHEMEP3NOro rpyHTa 4O PacyYeTHOro YpPOBHS NyTeM NpeaBapuTErnbHOro
OXMaXXaeHnst 1 NMpoMOpaXmnBaHUS FPYHTOB OCHOBaHWs. [NMyOuHy 3anoxeHns dyHOaMeHTOB Npu 3TOM
crnegyeT onpegensTb pacyeToM, HO MpUHUMATb HEe MeHee 2 M HUWKE BepxHel MOBEepXHOCTM
MHOrONeTHEMEepP3Noro rpyHTa. [lonyckaeTcs 3aknaabliBaTb pyHOAaMeHTbl B npegenax Hemepsroro cros
rpyHTa, ecnmn aTo 060CHOBaHO pacyYeTOM OCHOBaHWS.

6.3.7 lpn ncnonb3oBaHWM MHOTOMETHEMEP3bIX FPYHTOB B KavyeCTBE OCHOBaHWWA No npuHuuny |
MOTYT NPUMEHATLCS CBaliHble, cTonbYaTtble u gpyrne Tunbl PyHAaMeHTOB, B TOM Yucne yHAaMeHThbl Ha
WCKYCCTBEHHbIX (HaCbINHbIX M HAMbIBHbIX) OCHOBaHusX. Beibop Tvna pyHaameHTa n cnocoba yctponctea
OCHOBaHWsl yCTaHaBMNMBaeTCs NPOEKTOM B 3aBWCMMOCTM OT WHXEHEPHO-FeOKPMOMNOrM4EeCcKnX YCrnoBui
CTPOMTENbCTBA,  KOHCTPYKTUBHbIX ~ OCODEHHOCTEW  COOPYXEHWS U TEeXHWKO-3KOHOMWYECKOW
LenecoobpasHoCTy.

6.3.8 o ycnosmaM NPYMEHMMOCTU M CMOco6am MOrpyXeHus B MHOroONeTHeMEpP3nbl rPYHT cBau
noapasfenstoTes Ha:

a) bypoonyckHble - cBau CMSoOLWHbIE U Mofble, CBOOOAHO MOrpyXaemble B CKBaXWHbl, ANAMETP
KOTOpbIX NpeBbllaeT (He MeHee 4YeM Ha 5 cMm) pa3mep MX HambomnbLUIEro MonepevyHoro CeyeHusl, C
3anofHeHneM CBOOOOHOrO MNPOCTPaHCTBA pPacTBOPOM  LIEMEHTHO-MECYaHbIM, [NMHUCTO-MECYaHbIM,
N3BECTKOBO-MecYaHbIM MM OpYroro coctaBa Mo NPOEKTY, MPUHUMAaeMbIM MO YCIoBMSAM obecrneyeHus
3aaHHON NMPOYHOCTM CMEpP3aHMs CBau C FPYHTOM; OOMYCKAKTCA K NMPUMEHEHMWIO B MOObIX rPyHTax Mnpu
cpegHen TemnepaType rpyHTa no anuHe cBam MuHyc 0,5 °C n Hmke, MOME3Hyr Harpy3Kky Ha
OypoonyckHy0 CBald MOXHO nepefaBaTh TOMbKO MOCHE AOCTUXKEHUS pacyeTHbIX TemnepaTyp rpyHToB
OCHOBaHWS;

6) onyckHble - CBau CMIOLWHbIE U NOJble, CBOGOAHO (MMM C MPUIPY30M) MOrpyXaemble B OTTasiHHbIN
TPYHT B 30HE [OvMaMeTpoM [0 [ABYX HauGOomnblUMX MOMEPEYHBIX Pa3MEPOB CBauv; AOMycKawTcs K
NMPUMEHEHUIO B TBEPAOMEP3IbIX FPYHTax MNecyaHbiX W FAVHWUCTBIX, coaepxawwmx He Gonee 15%
KPYNHOOGOMOUHBIX BKIMHOYEHWI NpY CpedHeEN TemnepaTtype rpyHTa no AnvHe cBau He Bbille MUHYC 1,5
OC;

B) 6ypo3abumBHble (3abvBHbIE) - CBan CMOLWHbIE 1 MOSble, PAaCCYNTaHHbIE HA BOCNPUATUE YAAPHbIX
Harpysok v norpyxaemble 3abVBKON B NMAEepPHbIE CKBaXMWHbI (6€3 NuaepHbIX CKBaXKWH), AuamMeTp KOTOPbIX
MEHbLUE HaMMEHbLUE CTOPOHbI CBau MPSIMOYrOSNIbHOTO MOMEPEYHOr0 CEeYeHWss uUnu guameTpa cBau
KPYrroro rornepeyHoro CeyveHusi; AOMycKalTCsA K MPUMEHEHUIO B MNNACTUMHOMEPS3NbIX TFPYyHTaAX C
cofepXaHvemM KpynHOOOMOMOYHbIX BkNoveHUi Ao 10% Ha OCHOBaHMM MPOOHbLIX MOrpPYXEHUA CBal Ha
AaHHOW NnoLlagKe;

r) 6ypoobcagHble - monble cBan 1 cBan-ob0MoYKK, MOrpyKaemble B FPyHT NyTeM ero pasbypusaHus
B 3ab0e 4yepe3 MOnocTb CBau C NEPUOONYECKUM OCaXMBaHUEM MOrpy>KaeMol CBau; NMPUMEHSIIOTCS Mpu
yCTpOI7ICTBe CBaWHbIX beHp,aMeHTOB B CIOXHbIX WHXEHEePHO-reoKpnosnorm4eckmnx ycnoBuax um npu
Hanuynm MexXmMep3noTHbLIX NOA3EMHbIX BOS;

4) BMHTOBbIE - MOfble CBau C BUHTOM WU OOHOW WIIM HECKOIIbKUMW NOMacTAMW, Morpyxaemble
3aBMHYMBAHMEM C KOHTPONMPYEMbIM BAABNMBAHWEM B NUAEPHbIE CKBaXMWHbl (6€3 NnuaepHbIX CKBAXMWH),
AVaMeTp KOTOpbIX MeHblle Haubonbliero nonepeYyHoro CceyeHus CTBONa CBau; AOMycKalTes K
NPYMEHEHWIO B MAACTUYHOMEP3MbIX TPYHTax C cogepXaHnem KpynHoobrnoMouHbIX BktodeHun Ao 10% Ha
OCHOBaHMM MPOGHbIX NOrPY>KEHU CBal Ha [AHHOW MioLwazake.

JonyckaeTca nNpuMeHATb  OpyrMe  Crocobbl  MOrPYXEHWs UMM ycTpoicTBa CBail B
MHOroneTHemepanble rpyHTbl (GypoHaGUBHbIE, BYPOUMHBLEKLMOHHbBIE U Op.), €CNM 3TO He MPUBOAUT K
HeZOoNyCTVMOMY MOBLILLEHWIO TEMMNEPATYPbl IPYHTOB OCHOBaHMWSI U HE4OMYCTUMOMY MOHWXKEHWNIO HECYLLEN
CMOCOGHOCTU CBail, YTO [OIMKHO ObiTb NOATBEPXKAEHO MOMEBLIMM UCTILITAHUAMM, 3KCMEPUMEHTAIBHBIMU
[AaHHLIMU U TennoTexHuyeckum pacyeTom. lNpu ycTpoiicTBe 6ypoHabuBHbIX, BYPOUHBLEKLMOHHBLIX CBal



[OJKHbl M3rOTOBNATHLCS OMbITHbIE CBaW, B KOTOPbIX KOHTPONMpyeTcs HaGop MNPOYHOCTM Tena csaw,
onpeaensoTcsa CoNPOTUBNEHME MEP3IIOro rpyHTa CABUry no 6eToHy, TeMnepaTypa no ANvHe cBan U ee
CMNIMOLUHOCTb, @ Takke NPOBOOATCA MCMbITAHUS TakUX CBal Ha [AeicTBylolWME MpW 3KchiyaTauuu
BOABNMBalOLWMe, BblAepruBaloline W ropusoHTanbHble Harpysku. KonmyecTBO WCMbITAHWMI [OOHKHO
COCTaBMsATb He MeHee ABYX AN KaXO0ro XxapakTepHOro reonormyeckoro paspesa u TunopasmMepa ceawm.

6.3.9 PacctosiHme mexay ocamu cean cnegyeT NPUHUMAaTh PaBHbIM:

ana 6ypoonyckHbix M OypoobcagHblx CBan - He MeHee [OBYX OMaMETPOB CKBaXXWHbl Npu ee
anameTpe o0 1 M BKMIOUMTENBHO N HE MEHee AnameTpa CKBaKMHbI nntoc 1 M npu ee avametpe 1 M un
bonee;

ANsl OMyCKHbIX, Oypo3abuBHbIX M 3abWBHbIX CBall - HE MeHee Tpex HavbOomNbLUMX pa3MepoB
MonepeYHoro CeYeHus ceau.

Pa3melueHne ceal B nnaHe, Ux YMcno, pasMmepbl U Ccnocobbl yCTPONCTBA pOCTBEPKOB Ha3Ha4alTCs
B 3aBUCMMOCTW OT KOHCTPYKLUU 30aHUA, pasMeLLeHUs TEXHONOornyeckoro obopyaoBaHmsa U Harpy3ok Ha
dyHOaMeHTbl B cooTBeTcTBUMM C TpeboBaHusmn CI1 24.13330 c y4yeTOoM pacyeTHOW HecyLlen
cnocobHOCTM CcBal, onpefenseMon cornacHo 7.2.2, BbICOTbl XOMogHoro nognones (6.3.2) wu
TemnepaTypHO-BMNaXXHOCTHbIX BO3AENCTBUIA; YKNaaka pOCTBEPKOB MO FPYHTY UK ¢ 3a3opom meHee 0,15 m
OT MOBEPXHOCTU IPyHTa, a Ans YCTOeB MOCTOB - MeHee 0,5 M He JonyckaeTcs.

MpoxoaKy NuAepHbIX CKBaXWH AN YCTAHOBKM GYpOOMyCKHbIX CBall [AOMYCKAeTCs BbINOMHATH C
MOMOLLBI0 CTPYWHOW TEXHONMOrMW MpW YCMOBWM OTCYTCTBUA B TrEONOrM4eckomM CTPOEHUW BaryHOB
pa3MepaMu, COMOCTaBMMbIMM C OMaMETPOM CKBaxuH. Boga [omkHa WMeTb MONOXUTENbHYHO
Temneparypy, B NETHUI nepuop - 3To TeMrnepaTypa HapyXHoro Bo3ayxa (Ho He Huxke 10 °C), B 3UMHWUI
nepviod Boay cnegyeTt nogorpeeatb Ao 20 °C B 3aBMCMMOCTM OT TemnepaTypbl HapyXHOro Bo3gyxa.
[namMeTp CKBaXXMHbI JOJKEH MpPeBbIWaTh MUHUMYM Ha 5 cM HanbosblUnUiA pasMep NONepeyHoro ceveHus
cBau.

Hecywyto cnocobHOCTb BUHTOBBIX CBaWl MO FPYHTY cnegyeT onpeaensTb NO pedynbTaTam nornesBbiX
UCMbITaHWIN, YYUTBIBAIOLWMX pPEeoriormdeckme CBOWCTBA Mep3MblX TPYHTOB (KpuTepuin ctabunusaums
aedopmaumm gomkeH coctaBnsate MmeHee 0,2 mm 3a nocnegHue 24 4). Cean JOMKHbI OblTb paccunTaHbl
no matepwuany kak Ha MOMEHT YyCTPOWCTBA (3aBUHYMBaHUE-NOTPYXEHNE), TaK U Ha Nepuoa aKcnnyaTauun.
MNpvMeHeHne BWHTOBLIX CBaW AONYCTUMO Afsi COOPYXEHWA HOPMAanbHOTO WM MOHWXEHHOrO YPOBHEN
OTBETCTBEHHOCTW.

BuHTOBBIE CBaMn, ycTpanBaemble B MHOrONETHEMEP3NbIX FPYHTax, Ucnonb3dyemble no npuHumny i,
cnegyet paccuuTbiBath no TpeboBaHuam CIT 24.13330 ¢ yyeTOM M3MEHEeHUs CBOMCTB [PYHTOB Mpu
oTTamBaHuu.

6.3.10 Crtonbyatble WA nNNUTHble  dyHOAMEHTbl, BO3BOAMMbIE Ha  E€CTECTBEHHOM
MHOFONETHEMEP3IIOM OCHOBaHWW, CnegyeT YycTpamBaTb COOPHO-MOHOMUTHBIMA W MOHOSUTHBIMU.
MybvHa 3anoxeHns pyHOaMeHTOB, UX pa3Mepbl U HecyLlas CnoCcOBHOCTbL yCTaHaBNMBAKOTCS pacvyeToM
COornacHo ykasaHusam 7.2.2 - 7.2.4, ¢ yuetom TpeboBaHuii 6.2.1 1 6.2.2.

O6paTHylo 3acbInKy KOTNOBaHOB nog hyHAAMEHTbI criegyeT NpoM3BOAUTL TamnbiM (HEMYYUHUCTBIM
npu npomep3saHunn) rpyHToM. Npu NbAMCTOCTU rPYHTOB OCHOBaHMA i > 0,2 nod nogolBon pyHOaMeHToB
crnegyeT ycTpamBaTtb NecHaHy NogyLIKy TONWWHON He MeHee 0,2 M.

6.3.11 Tlpn NpoeKkTUpoBaHUN COOPYXKEHUA HA WUCKYCCTBEHHbIX OCHOBAHUAX (HacbINsgx Wnu
noAckinkax) crieqyet npegycMaTpyBaTbh YCTPOWCTBO (DyHOAMEHTOB MEMKOro 3anoxeHus (ctonbyaTtbie,
NEHTOYHbIE, MAWTHbIE, C BEHTUNUPYEMbIMW KaHanamv u gp.). PyHgameHTbl cnedyeT 3aknagbiBaTb B
npegernax BbICOTbl MOACHIMNKKU, ONPeaensiemMon TEeNOTEXHUYECKUM pacyeToM C YY4EeTOM OOMOSTHUTENbHbIX
MEPONPUATUIA MO COXPAHEHMIO MEpP3roro COCTOSIHUSA TPYHTOB OCHOBaHWUM, NPeaycMOTPEHHbIX 6.3.3 u
6.3.10.

MoackInky criefyeT ycTpauBaTb M3 HEMyYMHUCTOrO Mec4aHoro WM KpynHOOBNOMOYHOro rpyHTa,
yKnagblBaeMoro nocne npoMep3aHus Ce30HHOOTTauBaloLlero crosl; AonyckaeTcs Ana  ycTpoiicTsa
NOACHLINOK MPUMEHSATL LUMakW MW ApyrMe oTXoAdbl NPOWM3BOACTBA, €CNM MX OCaAKW NOA Harpyskamu ot
COOpYXXeHWIN He Bornblue pacyeTHbIX, M €CIN OHU He MoABEPXKEHbI MOPO3HOMY MyYEHMI0 U Pas3pyLLIEHWIO,
PacTBOPEHUIO U pa3MOKaHUIO.

an yCTpOﬁCTBe (byHD,aMeHTOB Ha noAchbINnkax OCHOBAHUA U (*)yH,EI,aMeHTbI cnenyeTt pacCynTbiBaTb



no Hecyllen cnocobHoCT 1 gedopmaumsam B cootTseTcTBum ¢ TpebosaHusamu Cl1 22.13330 n ¢ yuetom
pe3ynbTaToB MPOrHO3HbLIX TEMMIOTEXHNYECKNX PACHETOB.

6.4 YcTpoMCTBO OCHOBaHWM U (hpyHOAAMEHTOB NMpPU MCMONb30BaHUU MHOTrOJIeTHEMEpP3nbIX
rPYHTOB No npuHuuny I

6.4.1 Mpn NpOEKTMPOBaHMMN OCHOBAHUN U (PyHOAMEHTOB 30aHMKA U COOPYXXEHUN, BO3BOOAMMBIX C
MCMOMb30BaHNEM MHOFOMETHEMEP3NbIX FPYHTOB No npuHuuny |l, cnegyet npegycmaTpvBath
MEepOnpUATUSA Mo YMEeHbLUEHUIO AedopMaunin ocHoBaHus (6.4.2) unun MeponpusaTus no npmucnocobneHmo
KOHCTPYKUMA  COOPY)XEHUSI K BOCMPUATUIO HepaBHOMEpPHbIX AedopMauuii  OCHOBaHusa  (6.4.5),
HasHavaemble No pe3ynbTaTam pacyeta OCHOBaHWUA No gedopmaumsm.

Bbibop oOHOro M3 ykasaHHbIX MEpPONPUATUA UNU UX COYETaHWA NPOU3BOAMTCS Ha OCHOBaHUM
TEXHUKO-3KOHOMMYECKoro pacdeta. [1py 3aTomM MeponpuaTus N0 yMeHbLUEeHUIO AedopMaLMii OCHOBaHUSA
cnegyeT npegycMaTtpvBaTe B MOOOM crnyvae, €cnivM pacyeTHble OCafku COOPYXEHWSI MpeBbiakoT
3Ha4YeHus, OOMNYCTUMblE MO apXUTEKTYPHbIM WU TEXHOJOMMYECKMM TpeboBaHMSAM, a ONA COOPYXKEHWUW,
BO3BOAMMbIX MO TWMOBbLIM MNPOEKTaM, - TaKKe YCTAHOBIEHHblE [ONA HUX MpedenbHble 3Ha4yeHus
aedopmMaunin No ycnoBmam NPOYHOCTM U YCTOMYNMBOCTM KOHCTPYKLINA.

MeponpuaTtua no NpMcnocobneHnto KOHCTPYKLUA COOPYXXEHUSA K HEpaBHOMEPHbLIM AedopMauunsam
oTTamBaloLLero OCHOBaHWA criedyeT HasHayaTb NO pesynbTataMm pacveTa COBMeCTHOM paboThbl
OCHOBaHWS N COOPYXXEHUS.

6.4.2 [na ymeHblieHns gedopmMaumini OCHOBAHMS B 3aBUCMMOCTM OT KOHKPETHbIX YCrOBUW
CTpouUTENbCTBA criegyeT npegycMaTpuBaTh:

npeaBapuTenbHoOe (OO0 BO3BEAEHMSI COOPYXXEHMWS) MCKYCCTBEHHOE OTTamBaHWe W YMNIOTHEHue
rPYHTOB OCHOBaHWS;

3aMeHy NbONCTbIX TPYHTOB OCHOBaHWS TamnbiM UMM HEMPOCAAOYHbIM MPU OTTaMBaHWM NecyaHbIM
WY KPYMHOOBIOMOYHBIM FPYHTOM;

orpaHunyeHue FJ'Iy6VIHbI OTTanBaHUA Mep3biX FPyHTOB OCHOBaHMA, B TOM 4ucre co cTabununsaumen
BerHeIZ NOBEPXHOCTN MHOroNleTHeMep3rioro rpyHTa B npouecce aKkcnnyataunn COOpYyXKeHUs;

yBennyeHune FJ'Iy6MHbI 3alioXXeHnA beH,Cl,aMeHTOB, B TOM 4ucne c npope3K017| NbANCTbIX TPYHTOB U
onupaHnem (*)yH,Cl,aMeHTOB Ha CKallbHble Unn gpyrme marocxmnmaemble npu oTtTanBaHUn rpyHThI.

6.4.3 NybuHy npeaBapuTENbHOrO OTTaMBAHUA WU 3aMeHbl NbAUCTbIX FPYHTOB OCHOBAaHMSA Ha
Manocxumaemble Npy OTTauBaHWUM rPYHTLI CrieQyeT yCTaHaBnMBaTb MO pe3dynbTatam pacdeta OCHOBaHUS
no gedgopmauuam cornacHo 7.3.10.

KOHTypr 30Hbl OTTaMBaHUA WK 3aMeHbl TPYHTOB OCHOBaHWMA B NJNlaHe [OOJIKHbl BbIXOAUTb 3a
KOHTYpPbI COOPYXEeHNA He MeHee YeM Ha MNoJIOBUHY FJ'Iy6I/IHbI npegBapuUTesibHOro OTTanBaHUA rpyHTa.

,D,OI'IYCKaeTCFI NpuMHUMAaTb MeEeHbLYK nJfowanb npeaBaputesibHoro oTTaMBaHUA WM 3aMeEHbl
TPYHTOB B nMNJiaHe, a TakKXe Npoun3BoOuTb JlOKalnbHOE MnpeaBaputeribHoe OoTTaMBaHME TPYyHTOB Noa
(byH,El,aMeHTaMVI (BMeCTO CMNNOLWHOro OTTaMBaHMs Nog BCen nnowanbio COOpy)KeHVIﬂ), ecnm 310
0060CHOBaHO pac4yeToMm OCHOBaAHUA No p,ecbopmau,vlﬂm n yCTOl7I‘~Il/IBOCTI/I.

OTTavBaHMe TPYHTOB OCHOBaHW/A MOXHO MPOM3BOAMTL Ccrnocobamu  SneKkTpooTTanBaHus,
napooTTamBaHWs UM 3a CYET OPYrUX UCTOYHUKOB Tenna. Mpu 3TOM AOMmMKHbI GbITb NPeayCMOTPEHb! MepbI
no oGecneyYeHnto yCTaHOBIEHHON NPOEKTOM CTENeHMW YNIOTHEHNS OTTasiHHOTO FPyHTa.

6.4.4 [Ona orpaHnyeHus rnybuHbl OTTaMBaHWsi TPYHTOB B OCHOBaHUWM COOPYXXEHWsI crepyeT
npegycmaTpuBatb YCTPOWCTBO TEMNOU3ONUPYIOLWMX MOACHLINOK U 3KPaHOB, YBENMYeHNe COMNpOTUBIIEHUS
Tennonepeaaye MosfioB MepBbIX 3TaXeW U ApYyrne MepornpuUSTUS MO YMEHbLUEHWIO TEMNOBOrO BIMSIHUS
COOPYXXEHMS1 Ha  TPYHTbl OCHOBaHWS, a Takke CcTabunuMsauuio  BepxHelh  MOBEPXHOCTU
MHOFONeTHEMEP3NOro rpyHTa (B TOM YMCrie NpY MHOFONEeTHEMEP3NbIX MPYHTaxX HecrnMBatowerocss Tmna)
HWXe rnyouHbI 3anoXeHust nogoLwBbl PyHAAMEHTOB MyTeM perynuMpoBaHuWs TeMnepaTtypbl Bo3gyxa B
NOAMNOMbSIX UM TEXHUYECKMX 3TaXax 34aHusi CornacHo npunoxexuto E.

6.4.5 MNpucnocobneHne KOHCTPYKLMIA COOPYXEHUIN K HEpaBHOMEPHbIM AedopMaLMsM OCHOBaHMUS
OOMKHO obecneymBaTbCs:



a) yBenuyeHnem nNpoYHOCTU U MPOCTPAHCTBEHHOW XECTKOCTU 34aHus, JOCTUraeMon YyCTPOMCTBOM
NMO3TaXHbIX, CBA3AHHbLIX C MEePEeKpPbITUAMU XKene3obeTOHHbIX U apMOKUPMNUYHBLIX MOSICOB, YCUMEHMEM
apMMpOBaHNS  KOHCTPYKLMKW, 3aMOHONMMYMBAHMEM COOpPHbIX SMNEMEHTOB MEPEKpbITUS, YCUMNEHUEM
LLOKONbHO-(pyHAAMEHTHOW YacTu, paBHOMEPHbBIM PAaCMONoXeHNEM CKBO3HbIX MONEpPEeYHbIX CTEH, a TaKkke
paspe3Kon NPOTSKEHHbIX 34aHUA Ha OTAENbHbIE OTCEKN ANIMHON A0 NONYTOPHOW LUMPUHBI 30aHUS;

6) yBenuyeHnem noAaTNIMBOCTU U TUBKOCTU COOPYXKEHWS MyTEM paspe3ku ero KOHCTPYKUMM
AebopMaLMOHHBIMM WBaMW, YCTPOWCTBOM LUAPHUPHBIX COMPSPKEHUIA OTAENMbHBIX KOHCTPYKLUMI C y4eTOM
BO3MOXHOCTM UX BblpaBHUBAHMSA U PUXTOBKM TEXHONOrMYECKoro 060pyaoBaHus.

[lonyckaetca npegycMaTpuBaTb KOMOMHaUMIO YyKasaHHbIX MepOonpuATUA  MPUMEHUTENbHO K
0COBGEHHOCTSIM MPOEKTUPYEMOro coopyxkeHusl. Mpu aTom, GeckapkacHble Xunble U OBLIEeCTBEHHbIE
34aHusa creayeT, Kak NpaBumo, NPOEKTMPOBaTb MO XXECTKON KOHCTPYKTUBHOMN CXeMe; AN NPOMBbILLIIEHHbIX
COOpPYXXEHUI MOTYT MPUMEHSITbCA TMOKMEe M KOMOWHWPOBAHHbIE KOHCTPYKTMBHbIE CXeMbl. LlokomnbHo-
dhyHOaMEHTHYIO YacTb 3[4aHuWii B TUMOBbIX NPOEKTax criegyeT paspabaTtbiBaTb B HECKONbKUX BapuaHTax,
paccyMTaHHbIX MO MPOYHOCTU Ha pasHble Npeaernb! AonyCTUMbIX AedopMaLumii OCHOBaHMS.

6.4.6 lMpn MCNONL30BaHUN MHOTOMNETHEMEPS3bIX FPYHTOB B KayecTBe OCHOBaHMM no npuHumny |l
cnegyeT, Kak NpaBuro, MPUMEHSTb:

a) 4N COOPYXEHWIN C XKECTKOW KOHCTPYKTUBHOW CXEMOW, BO3BOAMMbIX Ha OTTaMBaloLLMX FPyHTaXx, -
YCWUIEHHbIE apMOMNosiCaMu NEHTOYHbIE (PyHAAMEHTbI, B TOM YMCe B BUAE XKECTKMX MEPEKPECTHBIX JEHT,
BOCMPUHMMAKLINX W Mepepacnpefensiiolnx yCunnusi, Bbl3BaHHble HEpPaBHOMEPHOW  OCagKoM
OTTamBaloLEero OCHOBaHUA, a B HEOOXOAMMBIX crnydasix - NNUTHble PyHOAMEHTbI; HA NpeaBapuTenbHO
OTTafHHbIX N YMIOTHEHHbIX FPYHTaxX AOMycKaeTCca NPUMEHSITb cTonbyaTble, NEHTOYHbIE U Apyrne Buabl
dyHOaMEHTOB Ha €CTeCTBEHHOM OCHOBaHWW, a Takke CBaWHble PyHOAMEHTbI, €Cnn 3TO0 0DYCroBNEHO
rPYHTOBLIMMW YCITOBUSIMU;

6) OnA COOpYXeHUW C TMOKOM KOHCTPYKTMBHOW CXEMOW - CTonb4vaTtble U OTAENbHO CTosAlME
dyHOAMEHTbI MOoA KOMOHHbI, MMOKME NeHTOoYHble (yHOAMEHTbl, @ B HEOOXOAMMbLIX Criydasix Takke
cBaWiHble (OyHOAMEHTDI.

6.4.7 B cnyyasx, korga B OCHOBaHWM COOPYXEHUN 3aneralwT CcKanbHble Wnu apyrue
Manocxumaemble Npyv OTTaMBaHWW FPYHTbI, cCnegyeT MpUMeHsTb cTonbyaTtble yHAaMeHTbl, CBalHble
dyHAaMeHTbI U3 CBal-CTOEK, B TOM YMCMEe N3 COCTaBHbIX 1 BypoHabMBHLIX CBaW.

Ceau criegyeT norpyxartb, kak npaBuro, 6ypoonyckHbIM CNOCOBOM B CKBaXXMHbI, AMAaMETP KOTOPbIX
He MeHee 4yeM Ha 15 cm npeBbiwaeT HanbonbLune pasmepbl NONEPEYHOrO CEYEHMS CBan, C 3anofIHEHNEM
€cBOOOHOrO NPOCTPaHCTBA LIEMEHTHO-NecYaHbIM UNn OpYyruM pacTBOPOM MO MpoekTy. 3agenky cBau-
CTOEK B CKaslbHble FPYHTbI CrieayeT Npon3BoanTb B COOTBETCTBUM C TpeboBaHuamm CI124.13330.

7 PacuyeT ocHoBaHui 1 hyHAaMeEHTOB
7.1 O6wue yKkasaHusA

711 Tlpyu nNpoeKTUpOBaHUM OCHOBaHWA U YHOAMEHTOB COOpPYXEHUWA, BO3BOAMMbIX Ha
MHOrONETHEMEP3IbIX FPYHTaX, CNefyeT BbINOMHATL TENIOTEXHUYECKNE pacyeTbl OCHOBAHMSA U pacyeThl
OCHOBaHUsl M pyHOAMEHTOB Ha curoBble BO3felcTBus. B pacyetax ocHoBaHMS U dyHOAMEHTOB
Heo6Xxo4MMO y4nUThIBATE MPUHLMM UCMOSTb30BAHUSA MHOTONIETHEMEPS3IbIX TPYHTOB B KQYECTBE OCHOBAHMWS,
TENIOBOE N MEXaHUYECKOEe B3aMMOOENCTBME COOPYKEHUS U OCHOBAHMS.

7.1.2 OcHoBaHMa W yHOAMEHTbI criegyeT paccyuTbiBaTb MO ABYM TpynnaMm npefenbHbIX
COCTOSIHMI: MO NEPBOW - NO HecyLLen cnocobHOCTK, NO BTOPON - No gedopmaumam (ocagkam, nporndam
M np.), 3aTPyOHSAKOLWUM HOPMAsbHYH 3KCMfyaTauui KOHCTPYKUUA COOPYXXEHWS,, a SneMEeHThI
Xene306eTOHHbLIX KOHCTPYKLWIA - MO TPELLUHOCTONKOCTH.

Mpu pacyeTe No npeenbHbIM COCTOSIHUSAIM HECYLLYH CMOCOGHOCTb OCHOBAHUS U €10 OXuJaemMble
Aecbopmaumn criegyeT ycTaHaBnuBaTb C Y4€TOM TEMMNEPATYPHOrO pexuma rpyHTOB OCHOBaHWSA, a npwu
npuHumne | - Takke C y4eTOM MNPOAOIPKUTENBHOCTU AEUCTBUS Harpy3ok M PEeOoSiorMyYeckMx CBOMCTB
TPYHTOB.

®PyHOaMEHTbl Kak 3NeMeHTbl KOHCTPYKUWMA B  3aBUCUMMOCTM OT WX MaTtepuana cregyeT
paccuntbiBaTb B cooTBeTcTBUM C Tpebosanmamm CI1 16.13330, CI 35.13330, CIT 63.13330, CI1
64.13330. PacyeT ykasaHHbIX KOHCTPYKLMI NpuBeaeH Takke B [2] n [3].



7.1.3 Pac4yeT ocHOBaHuin criefyeT NPOU3BOAUTD:

a) Npy UCMOJIb30BaHUM MHOFONIETHEMEP3IbIX MPYHTOB MO MpuHUMNY |: Mo Hecylei cnocoGHOCTYH -
ANs TBEPAOMEP3MbIX FPYHTOB; MO HECyLei CrnocoBHOCTM 1 AedopMaumam - Ans NiacTUYHOMEP3NbIX U
CUJTbHONBAONCTLIX TPYHTOB, @ Takke NOA3EMHbIX Jb[O0B;

0) Npu ncnonb3oBaHWN MHOrONETHEMEP3NbIX FPYHTOB MO npuHumny Il: Nno Hecyllen cnocobHoCcTM -
B cnyyasx, npegycMmoTpeHHbix CI1 22.13330; no gedopmauusam - BO BCex cnydvasix, Npu 3ToM Ans
OCHOBaHW, OTTaMBaLWMX B NpoLEcce 3KCnryaTaunm COOpyXeHus, pacyeT no gedopmaumam cnegyet
nNpon3BoOaUTbL U3 YCNOBUSI COBMECTHOM PaboTbl OCHOBAHUA U COOPYXEHUS.

PacueT ocHoBaHWin No gedopmaumsim cnegyet NpoM3BOAUTb HA OCHOBHbIE COYETaAHWUS Harpy3ok 1
BO3[ENCTBMIA; pacyeT MO Hecylleh CnocoOHOCTM - Ha OCHOBHblE U OCOOble COYeTaHWs HarpysoK U
BO3ENCTBUN.

7.1.4 Harpyskm n BO3OENCTBMS, NepefaBaeMble Ha OCHOBaHUSA COOpPYXeHueM, creayet
yCTaHaBnvBaTb pacyeTom B cootBeTcTBUM ¢ TpebosaHusmn CI1 20.13330 ¢ ydyetom CI1 22.13330, CI1
24.13330, a Ans oCHOBaHWUI ONop MOCTOB M TpY6 nog HacbinsiMu - cornacHo CI1 35.13330.

Mpn ncnonb3oBaHMM MHOTOMETHEMEP3NbIX TPYHTOB MO NpuHUMMy |, ecnn rpyHTbl OCHOBaHUSA
HaxogaTcs B TBEPAOMEP3NIOM COCTOSIHUKM, a Takke B cnyyasax, npegycmartpusaembix CIT 22.13330,
Harpy3kM u BO3OENCTBUS Ha OCHOBaHWE AOrMycKkaeTcs HasHayaTb 6e3 yyeTa mx nepepacnpeneneHus
HagdyHOAMEHTHBIMU KOHCTPYKLMSIMU COOPYXKEHUSI.

Mpy WCNonb3oBaHWM MHOTONETHEMEP3SbIX TPYHTOB B KayecTBE OCHOBaHWA no npuHuuny |l
Harpysku Ha OCHOBaHWe criegyeT onpeaensTb, Kak NpaBuno, ¢ y4eTOM COBMECTHOI paboTbl OCHOBAHUS U
COOPYXKEHMSI.

7.1.5 Harpyskun n Bosgewnctsus, kotopble no Cl 20.13330 moryT OTHOCUTLCS Kak K OANUTENbHbIM,
Tak U K KpaTKOBPEMEHHbIM, MPW pacyeTe Mep3nblX OCHOBaHUM MO Hecylen CcnocobHOCTU AOIMKHbI
OTHOCUTBLCSH K KpaTKOBPEMEHHBIM, a MpU pacyeTe OCHOBaHWMM No Aedopmaumsam - K ArMTENbHbIM.

BosgelcTBus, Bbl3BaHHbIE OCagKaMy rPyHTOB NPW NPeayCMOTPEHHOM B MPOEKTE OTTaMBaHWUMU UX B
npoLecce aKcnyaTauMm COOpPYXeHUsl, cnedyeT OTHOCWUTb K ONUTerNbHbIM; BO3AENCTBUSA, CBSI3aHHbIE C
BO3MOXHbIM MpoTaMBaHWeM W MpocagkaMy TPYHTOB MPW HapyLleHUAX 3KCnnyaTauMOHHOro pexuma
COOpPYXEHMUS, - K OCODbIM.

7.2 Pac4yeT OCHOBaHMA U (hyHOaMeHTOB NMpPU UCNOSIb30BaHUM MHOTOJIeTHEMEP3JbIX FPYHTOB
no npuHuuny |

7.2.1 PacyeT ocHoBaHMN (byHOAMEHTOB MO MepBON rpynne npeaenbHbIX COCTOSHUM (MO HecyLlen
CNocoBHOCTN) NPON3BOANTCHA UCXOASt U3 YCMNOBUSA

F<F/y,, (7.1)

roe F - pacyeTHas Harpyska Ha OCHoBaHwue;

Fu - Hecywasi cnocoBHOCTb OCHOBaHMs, onpegensiemas pacdetom (7.2.2), a ANs OCHOBaHWM
CBaWHbIX (OYHOAMEHTOB - [OMOMHMTENbHO W MO AaHHbIM MOMEBbIX UCMbITaHMn cBan (7.2.10) un
CTaTMYEeCKOro 30HAMPOBaHUA (Npunoxenue J1);

Vn - KO9(MUUMEHT HAOEXHOCTU MO OTBETCTBEHHOCTW COOPYXEHUsl, MNPUHUMAEMbIA B

cooTtBeTCcTBMM C TpeboBaHusmu CIT 22.13330 B 3aBMCMMOCTM OT BMAA M YPOBHA OTBETCTBEHHOCTM
COOpPYXXEHWs!, a A1 OCHOBaHWI Ornop MOcCTOB - cornacHo CI 35.13330 n 12.13.

7.2.2 Hecywas cnocobHocTb OCHoBaHuA Fy,, kKH, BEpTUKaNbHO Harpy>XeHHOW BUCSIMEN CBan UK
cTtonb4yaTtoro oyHaameHTa onpegenseTcsa no dopmMyne

F =77 RA+ZRaf,iAaf,i 1 (7.2)
i1



roe i - TeMnepaTypHbll KO3(MUUMEHT, YYUTbIBAKOLWMIA WM3MEHEHUs TemnepaTtypbl FPYHTOB

OCHOBaHWS W©3-3a CryYanHbIX W3MEHEHWA TemnepaTypbl HapPY)XHOro BO34yXa, onpeaenserca no
npunoxexuto IM;

V¢ - k03dhPUUMEHT yCnoBUiA paboTbl OCHOBaHMS, MPUHUMAaEMbI Mo 7.2.4;

R - pacyeTHoe cOMnpOTUBMEHNE MEP3IOro rpyHTa Mof HWMKHUM KOHLIOM CBau UMW noA MnoAoLLBOWN
cronbuaTtoro chyHaameHTa, klla, onpegenseTca cornacHo 7.2.3;

A - nnowaab NOAOWBLI CTONGYaTOro hyHAAMEHTa WK NMowWaab ONMpaHMst CBau Ha rPyHT, M2,
npvHUMaemasi Ons ChOLHbIX CBall paBHOW MMoOWAAM WX MOMEepevyHoro cedeHus (Mny nnowanu
YWNPEHUS), ANs MOMbIX CBaWl, MOrPYKEHHbIX C OTKPbITbIM HUXHMM KOHLOM, - MMOLWaAM MornepeyHoro
ceyeHus1 cean BpyTTO NpW 3anofiHEHMU ee MofocTM BETOHOM UNKU LIeMEHTHO-MecYaHbIM PacTBOPOM Ha
BbICOTY, 06ecneynBatoLyo HECYLLYIO CMOCOBHOCTb MO CMEP3aHMI0 C BHYTPEHHEN NOBEPXHOCTLIO CBau He
MeHee Hecyllel CnocoBHOCTM Y HUXKHEro KOoHLa cBau;

Rat; - pacyeTHOe COMpOTMBMEHNE MeP3NIoro rpyHTa MM rpyHTOBOro pacteopa cagury no 6okoson
MOBEPXHOCTU CMep3aHus cBau unu ctonbuatoro dyHAameHTa B npefgenax i-ro cros rpyHta, klla,
onpegensiemoe cornacHo 7.2.3;

At - NNowaab NOBEPXHOCTU CMepP3aHus i-ro cnos rpyHTa ¢ GOKOBOW NOBEPXHOCTBIO CBau, a Ans
ctonbyatoro dyHOameHTa - MnowWadb MOBEPXHOCTM CMep3aHusl TpyHTa C  HWKHEW CTyMneHbio
dyHOamMeHTa, M?;

N - YACINO BblAEMNEHHbIX NPU pacyeTe CroeB MHOTONETHEMEP3NOro rPyHTa.
MpumeyaHus

1 MNpun pacyeTe Hecyllen CnocobHOCTU OCHOBaHMS cTonbyaToro dpyHOaMeHTa CuMbl CMep3aHus
rpyHTa, onpegensiemble BTOpbIM cnaraembiM dopMynbl (7.2), y4uTbIBAOTCA TOMNbKO MpPW YCIOBUM
BbIMONHEHNs1 OOPaTHOM 3acbiMkK MNasyX KOTMOBaHa BraXHbIM TanbiM FPYHTOM C YMNfOTHEHWEM, 4TO
[AOITKHO ObITb OTMEYEHO B NpOeKTe.

2 B cnyyasx, Korma CrnoM CE30HHOro MpOMEpP3aHUA-OTTauBaHWs He CrvMBaeTca C
MHOroNeTHEMEP3NbIM TPYHTOM, HECYLLYI CMOCOOHOCTb CBaWl B npegernax Hemepsroro crosi rpyHrta
ponyckaetca yuutbiBatb no CI 24.13330. lNpu 3TOM AOMKHbI OblITb NPELYCMOTPEHbI Mepbl MO
ctabvnmnsaumm BepXHerW MNOBEPXHOCTM MHOrONETHEMEP3NOro rpyHTa, a pacyeTHble COMPOTUBMEHUS
TanvKoBbIX FPYHTOB (KpOME KPYNMHOOBOMOYHBIX U NMECKOB CO CTEMEHbI BMAXHOCTU HE MPEBbILLAOLLEN
0,8) Boonb ©OKOBOW MOBEPXHOCTU CBaW, MpUHMMaemble Mo HopmaTuBHbiM Tabnuuam CI1 24.13330,
cnegyet 6patb ¢ NoHwxawwWmMu koadduumeHTamu: 0,8 - Ansa rMUHKUCTLIX TPyHTOB, 0,9 - ANA necyaHbix
BOJOHACHILLEHHbIX TPYHTOB; ANA OPYrMX rPYHTOB MOHMXaKLWmMe Ko3(dPUUUEHTbI onpeadensoT Mo
OMbITHBIM AaHHbLIM.

3 PekomeHgyeTcsa npu onpegeneHun Hecyllei crnoCoBGHOCTU OCHOBAHMI BbIMOMHATL pacyeT Ha
nepBbli rod aKcnnyatauuu. PacnpepeneHue TemnepaTyp rpyHTa Mo rnybuHe paccuuTbiBaeTcs Mo

cdopmyne (7.8), npy 3TOM TemnepaTypHbIn KO3PMULMEHT NPUHMMAETCS paBHbIM /1 = 1B cnydyae, korga

Hecyllas cnocoBHOCTb OCHOBaHMSI Ha MepBblii rof SKChnyaTauuu MeHblle Hecyllen CrnocoBHOCTH,
onpeferneHHoW Mo pacyeTHbIM 3HaYeHWsIM TemrepaTypbl, YCTaHOBMBLUMMCS B SKCMyaTauWOHHOM
nepuoge, U C y4eToM TeMrnepaTypHOro KoadguLMeHTa, 3a HeCyLLYy0 CNocoGHOCTL crieayeT NpUHUMaTh
[aHHOe 3HayeHue.

4 Tpw pacyeTe Hecyllen CNOCOBHOCTM OCHOBaHUSA CBaWHOrO (byHAaMeHTa crnefyet yduTbiBaTb
BO3MOXHO€E BO3HWKHOBEHME OTpULIATENbHOIO (HEraTUBHOMO) TPEHMS rpyHTa Ha GOKOBOW MOBEPXHOCTU
cBan ¢ yyeTom TpeboBaHmi CI1 24.13330.

7.2.3 PacyeTHOe OaBneHue Ha Mep3nblii rPyHT noA nodoLwBon dyHoameHTa R M pacyeTHble
COMPOTUBIEHNST MEP3NOro rpyHTa WU TPYHTOBOrO pacTBopa CABWTY MO MOBEPXHOCTU CMep3aHust
dyHAameHTa R YCTaHABMMBAlOTCA MO OAHHBIM MCMbITAHWA TPYHTOB, NMPOBOAMMBIX B COOTBETCTBMM C

FOCT 12248.1 - TOCT 12248.11, ¢ y4eTOM KO3ULIMEHTA HAOEKHOCTU MO FPYHTY Vg, MPUHUMAEMOMY

cornacHo 5.8, u pacyeTHbIX TemnepaTyp [rpyHTa OCHOBaHuUA Tm, T; U Te, oOnpeaensembix
TENnoTeXHUYEeCKM pacyeTom no 7.2.7 n 7.2.8. B pacyeT npuHMMaeTcs Hamxygllee 3HaveHue. B cnyyae
npeaBapuUTENbHOrO OXMaXdeHUs TPYHTOB pacyeTHble Temnepatypbl Tm, T; M Te onpegenstoTtcs



TENNOTEXHUYECKMM pacvyeTOM TOMNbKO No 7.2.7.
(B pea. iameHeHuns N 1, ytB. Npukaszom MuHctpos Poccum ot 31.05.2022 N 434/np)

Mo pesynbTataM WCMNbITAHWA [PYHTOB LUAPMKOBBLIM LUTAMMOM WM Ha OOHOOCHOE CXaTtue
pacyeTHble 3HayeHua R, klMa, BblumMcnsoTcs no hopmyne

R=57c,/y,+rd, 7.3

roe Cn - HOpMaTMBHOE 3HadYeHue npenesnibHo AnuTeribHOro cuenneHuns, kMa, npuHMMaemoe
PaBHbIM. Cn = Cegn MPU UCNBITAHUAX FTPYHTOB LWAPUKOBbIM LUTAMMOM U Cp = 0,5Rcn - npu ncnblTaHNAX Ha
OQHOOCHOEe CcXaTune, rae Cegn U Rcn - COOTBETCTBEHHO NpeaesibHO ASITESIbHOE 9KBUBArNIeHTHOE cuensieHne
M conpoTmeBneHne rpyHta OgHOOCHOMY CXaTuio;

71 - pacyeTHOe 3HayeHue yaenbHoro Beca rpyHTa, kH/ms;

d - rny6uHa 3anoxeHus yHaaMeHTa, M;

Vg - KO3 PUUMEHT HAAEKHOCTM MO FPYHTY.

HOpMaTVIBHoe 3Ha4YeHune C, gonyckaetcd NnpuHMMaTb COrnacHoO NpUnoXXeHuto 1.

B cnydasix, npegycmoTpeHHbix 5.9, pacyeTHble 3HaveHWs R n Ra gonyckaetcs NpMHUMaThb Mo
Tabnuuam npunoxexus B.

Mpun pacyeTax Hecyllen cnocobHOCTU OCHOBAHUM 3HaYeHns R cnegyeTt npyHUMaTh: AN CBaviHbIX
dyHOAMEHTOB - MpPW pacyeTHOW TemnepaType rpyHTa T, Ha rnybuHe z, paBHOM rNybuHe NOrpyxeHus
cBau; ansa cronbyatbix PyHOAMEHTOB - NPU pacyeTHOW TemnepaType rpyHTa Tm Ha rmybuHe 3anoxeHus
nogowsbl PyHAAMEHTa.

PacuyeTHble conpoTuBneHust caBury Rari criegyeT NpyHMMaTh: AN cBaiHbIX hyHOAaMEHTOB - Mpu
Temnepartype rpyHta T, Ha rnybuHe cepeluHbl i-ro crnosi rpyHTa; Ans cronéyaTbiX (yHAaMEHTOB - Mpu
Temneparype rpyHta Ty Ha rnyGuHe, COOTBETCTBYIOLLEN CEPEAMHE HUKHEW CTYNEHU (PyHOAMEHTa.

Mpwn pacuyeTax HecyLien cNOCOBHOCTU OCHOBaHMIN BUCAYEN CBau, PACMONOXEHHON B OOHOPOAHBIX
Nno COCTaBy MHOroneTHeMep3nblX rpyHTax, no dopmyne (7.2) s3HavyeHus Ra NpUHUMAOTCA Npu cpeaHen
(akBMBaneHTHOW) Temnepatype rpyHTa Te (7.2.7).

Ona 6ypoonyckHbIx CBal 3a pacyeTHOe COMpOTMBMEHWE CABWUIY MPWHUMAKT HauMeHblune ©3
3Ha4YeHMN COMPOTMBIIEHUS pPacTBOPOB CABUTY MO [OBEPXHOCTU CMep3aHus co cBaen Ra U
CONPOTMBIMEHUSA TPYHTOB CABWUIY MO pacTBopy (LEMEHTHO-MecYyaHoMy, W3BECTKOBO-NecHYaHOMy Wnu
rpyHTOBOMY) Rsh; AN 6ypoHabumBHbIX CBan - No 3Ha4yeHuto Rsy. [py pacyeTe TennoBoro B3anMoaencTems
COOPYXEHUSA C MHOTONETHEMEP3NbIMA TPYHTAMW OCHOBaHMSA PEKOMEHAYETCA Y4uUTbiBaTb BHECEHWE B
MaccuB rpyHTa Tenmna u3-3a NpUMMEHeHWs pacTBOpa Npu YCTPOWCTBE OYypOOMYyCKHbIX CBaW, a Takke
feToHa ONdA 3anonHeHWss BHYTPEHHEM MOonocTu nonbix csBaw. [lpu pacyeTe Hecywen cnocobHOCTM
KOMOWHMPOBAHHbLIX CBaW (4epeBOMeTanMyeckmx, COOPHO-MOHOMUTHBLIX M Ap.) 3HayeHusa Ry cnepyet
npuHUMaTb C Y4eTOM pasHOW MNPOYHOCTU CMep3aHus C TPYHTOM MX Pas3fMYHbIX 3SfEMEHTOB B
COOTBETCTBUU C yKasaHUAMM NpunoxeHns B.

Ona cean (kpome Oypo3abuBHbIX), ONMPaeMblX Ha necyaHo-webeHOUYHY0 NOAYLLIKY BbICOTON He
MeHee Tpex AUaMeTpOB CKBaKWHbI, MPU AnameTpe CKBaXuHbl He Boree nonytopa AvameTpoB CBaw,
pacyeTHOe 3HadeHue R pornyckaetcs nNpuHUMaTb AN rpyHTa Mnogylwkud, a 3HavyeHue A - paBHbIM
nnowagn 3abos CkBaxkuHbl. [lpy onupaHum cBam Ha NbOUCTbIE TPYHTbl C NbaucToCcTblo | >= 0,2
pacyeTHble 3Ha4YeHus R criegyeT NPUHUMATL C MOHWXAOLWNM KO3 MPULMEHTOM ni = 1 - ii.

[na  KpaTKOBPEMEHHbLIX Harpy3ok C BpPEMEHEM [OeWCTBUSA t, paBHbIM WIN  MEHbLUMM
NPOOOIPKUTENBHOCTU NEPEPLIBOB MEXAY HUMM, pacyeTHble 3HavyeHuss R n Ry gonyckaeTcsl NpyHMMaTh ¢
NOBbILALLUM KO3PDULMEHTOM N; (KPOME OMOP MOCTOB) B COOTBETCTBUM C Tabnuuen 7.1.

Tabnuua 7.1

Bpems gencreunsa Harpysku t, 4 0,1 0,25 0,5 1 2 8 24




KoadhduumeHT n; 1,7 1,5 1,35 1,25 1,2 11 1,05

7.2.4 KoacbdunumeHT ycrnoBuin paboTbl OCHOBaHMS . nNpuvHMMaeTcs Mo Tabnuue 7.2 B
3aBMCMMOCTM OT BuAa 1 cnocobos ycTponcTBa pyHAaMEHTOB (KpOMeE Onop MOCTOB).

Tabnuuya 7.2
. KoadhpmumneHT
Buapbl oyHaamMeHTOB 1 cnocobbl X yCTPOUCTBA ¥

C
Cron6uaTtble n gpyrue Buabl hyHOAMEHTOB Ha €CTECTBEHHOM OCHOBaHUMU 1,0
To e, Ha noacbInkKax 0,9
BypoonyckHbie cBan ¢ NPUMEHEHNEM FPYHTOBbIX PACTBOPOB, NMPEBbILIAKOLLMX N0 11
NPOYHOCTM CMEepP3aHMs BMELLaloLme rpyHTbl
To xe, Npy1 paBHOMEPHOM NPOYHOCTU FPYHTOBbLIX PACTBOPOB N BMELLaIoLLEro 1,0
rpyHTa
OnyckHble 1 6ypoHabuvBHble cBau 1,0
Bypoob6cagHble, 3abvBHbIE 1 Oypo3abuBHbie CBav Npu AMameTpe NMAepHbIX 1,0
ckBaxuH meHee 0,8 anameTpa cean
Bypos3abusHbie npu BonbLuem gnameTpe NAEepPHbIX CKBaXWH 0,9

3HayeHus koadpchuumeHTa 7V, npuBeaeHHble B Tabnuue 7.2, [onyckaeTcs yBenuYMBaTb

NPOMNOPLMOHANbHO OTHOLLEHMWIO MOMHOW Harpyskn Ha (OyHOAMEHT K CyMMeE MOCTOSHHbIX U ANUTENbHbIX
BPEMEHHbIX Harpy3ok, Ho He 6onee 4yem B 1,2 pasa, ecnv pacyeTHble 3Ha4YeHus aedopmaLmii OCHOBaHNSA
npu 3TOM He NPeBbILLAT NpeaenbHO AONYCTUMbIX 3HAYEHUN.

7.2.5 Tllepepadya Ha dyHOAMEHTbl MNPOEKTHbIX Harpysok [AOMycKaeTcs, Kak npasuno, npwu
TemnepaTtype rPyHTOB B OCHOBaHUM COOPYXEHWS He Bbllle YCTAHOBIIEHHbIX Ha 3KCMMyaTauWOHHbIV
nepuog pacyeTHbIX 3HavyeHun. B HeobxoammbIx criyyasix cnegyeT npegycmartpuBaTb MeponpusaTvs Mo
npeaBapuTenbHOMY (80 3arpyXeHus yHOAMEHTOB) OXNaXAEeHWIo NNacTUYHOMEP3nblX rPyHTOB (6.3.5)
A0 YCTaHOBMEHHbIX pac4eToOM 3Ha4YeHun TeMmnepaTypsbl.

Mpn cooTBeTcTBYlOWEM OOOCHOBaHMM pacyeTOM OCHOBaHWA MO AedopmMauusm U Hecylien
CnocobHOCTM gonyckaeTcs 3arpyaTb yHAaMeHTbl Npy TeMrnepaTypax rpyHTa Bbille pacyeTHbIX, HO He
Bblle 3HadeHun: T = Ty - 0,5 °C - Ana necyaHbIX N KPYNMHOOBNOMOUHbIX TPYHTOB U T = Ty - 1 °C - ans
FMUHUCTBIX, rae Ty - TEMNepaTypa Hayana 3amep3anus rpyHTa (b.5). Hecywasa cnocobHOCTb OCHOBaHMS
Fu B aTOM cnyvae JomkHa onpeaenaTbCs Npu pacyeTHbIX TeMnepaTtypax rpyHTa, ycTaHaBnuBaemblx 6e3

yyeTa TENIOBOro BIUSIHWS COOPYXXeHus no chopmyrie (7.8), NpuHuMasi koapduuneHT 7t no pacyeTty.

B cnyyae, ecnu B npoekTte npegycmaTpmBalTCs yHOAMEHTbl, Obnagjarlme [OOCTaTOYHOM
HecyLlen CnocoBHOCTbIO B TFPyHTax Kak B TanoM, Tak M B MEpP3fiOM KX COCTOSHMM, nepefdaya Ha
dyHOAMEHTbI 4acTU MNPOEKTHbIX Harpy3ok B Mpouecce CTPOUTENbCTBa [OMyckaeTcs npu  Mobbix
3Ha4YeHMAX TemMnepaTypbl FPYHTOB B OCHOBAHUM COOPYXeHUS. Mpn 9TOM NpOBEpPKY HeCyLLEen cnocobHOCTU
CBaW Mo rpyHTY crneayeT BbINOMHATL Kak B TANlOM COCTOSIHUM OCHOBaHMS!, COOTBETCTBYOLLEM HaYanbHOMY
aTany CTpOMTENbCTBA, Tak U B MEP3NOM COCTOSIHUM, COOTBETCTBYIOLLEM 3aBEPLUEHMIO CTPOUTENLCTBA,
nyTeMm NpPoBefeHNs1 COOTBETCTBYHIOLLUMNX PACHETOB U KOHTPOSbHbIX UCMbITAHUIA CBaN.

7.2.6 PacuyeTHble TemnepaTypbl FpyHTOB Tm, T; U T. onNpeaensioTcs pacyeToMm TennoBoro
B3aWMOJENCTBMSI COOPYKEHUS C MHOrOMeTHEMEep3nbiMKU TPYHTAMU OCHOBAHUS B NEpPUOANYEcKU
YCTAHOBUBLLEMCS TEMSIOBOM PEXMME C Y4ETOM NEPEMEHHbIX B FOL0BOM MNepuoae YCroBuii TennoobmMeHa
Ha NOBEPXHOCTU, POPMbI M Pa3MEPOB COOPYKEHMS, IMYBGUHBI 3aN0XEeHNs U PacrnoNOXeHUs (PyHaaMeHTOB
B NnaHe, a Takke TenyoOBOr0 PeXuWMa COOPYKEHUS U MPUHATbIX CNOCOBOB UM CPEeACTB COXpaHeHUs
MEepP30ro COCTOAAHMS TPYHTOB OCHOBAHUS.



Mpn pacyeTax MHOroneTHeMep3rbiX OCHOBaHWA MO Hecyllen cnocobHocTU M aedopmMaumsam
pacdeTHble TemMnepaTypbl FPYHTOB Tm, Tz U Te CiegyeT NpUHUMaTh paBHbIMU:

Tm - MakcMmanbHOW B TrOOOBOM repuode TemnepaType T[pyHTa B YCTaHOBUBLUEMCS
3KCMMyaTauMoOHHOM pexuMMe Ha rnybuHe 3anoxeHust pyHaameHTa Zg, OTCYMTHIBAEMOMN OT BEPXHEWN
NMOBEPXHOCTMN MHOFONETHEMEPS3IIOrO IPYHTA;

Te - MakcumanbHOW B TOAOBOM Mepuode cpegHen Mo rnybuHe 3anoxeHus dyHoameHTa zg
TeMmnepaType MHOroneTHeMep3noro rpyHTa B YCTAHOBMBLUEMCS  3KCMMyaTauUMOHHOM  pexume
(skBMBaneHTHas Temneparypa rpyHra);

T, - TemnepaTypa MHOrofieTHEMEP3Nnoro rpyHTa Ha JAaHHOW rnybvHe z OT ero BepxHeu
NOBEPXHOCTU, NPUHNMAEMON HA MOMEHT YCTaHOBMNEHWsI TemnepaTtypbl Te.

7.2.7 [na ocHoBaHWW CBaWHbIX, cTonbyaTblX M APYrMX BUMAOB (PYHAAMEHTOB COOPYXEHUN C
XOMNOAHbIM (BEHTUNMPYEMbIM) MOAMNOMLEM, OMNop TPybonNpoBOAOB, NMUHUA AnekTponepeaayvn, aHTeHHo-
Ma4YTOBbIX COOPY)XEHUIN, KPOME OCHOBaHWUIM OMOpP MOCTOB, pacyeTHble TeMnepaTypbl IPYHTOB Tm, T, 1 Te
JonyckaeTtcs onpegensatb no hopmynam:

01151 OCHoB8aHULl cOOpYyKeHUl C X0I00HbIM OONoIbeM

no4 cepeanHon CoopyXeHus
Toze = (Tol_be )am,z,e +(To=To )k +Tyes (7.4)
nofA Kpaem COOpYXeHWs

Thze = (To'_be )a +(To _TO,)(O’Sam,z,e + k2)+be » (7.5)

m,z.e

NoA yrnamMm CoOopyXXeHus
Tm,z,e = (TOI _be )am,z,e + (TO _Tor)(o’ 75Otm,z,e + k3)+be 1 (7.6)
0151 orop fuHUL anekmpornepedayu, aHMeHHO-Ma4ymosbiX COOpYXeHUl u mpy6ornpoeodos

Thze= (TO — Ty )am,z,ekts + Ty, (7.7)

! ~
rne 1o - pacueTHasi cpeHerofoBas TemnepaTtypa Ha BepxHel MOBEPXHOCTU MHOTONETHEMEP3Oro
rpyHTa B OCHOBaHUU COOpYyXeHusi, °C, onpeaensemasi cornacHo npunoxexuto O;

Tor - TEMMEpaTypa Havyana samepsaHus rpyHTa, °C, onpegensieMasi CornacHo npunoxexuto b;

To - pacyeTHas cpegHerogoBasi Temnepartypa rpyHta, °C, onpegensiemasi CornacHo npunoXeHuto
[, NMpU HanMuMu [JaHHbIX MOMEBbIX W3MEpPEeHWIn TemnepaTypbl TPYHTOB CriedyeT WCMonb3oBaTh
HOpPMaTMBHOE 3Ha4YeHne cpeaHerogoBoM TemMnepaTypbl MHOTONETHEMEPS3IIONO FPYHTA;

Qyn, O, n & - ko3(pPVUNEHTbI CE30HHOTO M3MEHEHWsI TemrepaTypbl FPYHTOB OCHOBaHUS,

npuHUMaeMble no Tabnuue 7.3 B 3aBUCUMOCTY OT 3HadYeHust napameTpa Z4/Cq [ A4 , €05 (405),
roe z - rmybuHa OT KPOBMNM MHOTONIETHEMEPS3IIOro rPyHTa, M;
Ci - obbemHas TennoemkocTtb, k/(m3-°C), onpeaensiemasi corracHo npunoxexuto b;
ﬂ“f - TENnNOonNpoBOAHOCTb Mep3noro rpyHTa, BT/(M-°C), onpegensemas cornacHo npunoxeHuto b;

ki, k2 1 ks - k0O3p(pMLUMEHTBI TEMNOBOrO BIUSAHUS COOPYXEHUs, NpMHUMaemMble no Tabnvue 7.4 B
3aBMCUMOCTM OT OTHOLWEHN z/B n L/B, L n B - COOTBETCTBEHHO AJIMHA U LLUMPUHA COOPYXKEHUS, M;



kis - KO3(PPULMEHT TEMNSIOBOIO BIMSIHUSI M3MEHEHUsI MOBEPXHOCTHbIX YCIIOBWI MpU BO3BEAEHUU
byHOAMEHTOB NUHENHBLIX COOPY)XEHWI, NpuUHMMaeMbld no Tabnuue 7.5 B 3aBMCUMOCTM OT Buaa U

rMyGUHbI 3aM0XKeHWs1 (yHOAMEHTOB Z, M.

Tabnuvua 7.3
3nauenns Z4/Cq [ ;| c05 (yo5)
Koadhcpumu
VIeHTE 0 | 1000 | 2000 | 3000 | 4000 | 6000 | 8000 | 10000 | 15000 | 20000
©) (25) (50) (75) (100) | (125) | (150) | (175) (250) (300)
a 0 0,28 0,47 0,61 0,71 0,85 0,92 0,96 0,99 1,00
m (0) | (0,38) | (0,61) | (0,76) | (0,85) | (0,91) | (0,94) | (0,96) | (0,99) | (1,00)
a 0 0,30 0,52 0,67 0,80 0,95 1,02 1,03 1,01 1,00
‘ (0) | (0,40) | (0,67) | (0,85) | (0,95) | (1,01) | (1,03) | (1,03) | (1,01) | (1,00)
a 0 0,14 0,26 0,38 0,47 0,61 0,70 0,77 0,85 0,90
¢ (0) | (0,21) | (0,38) | (0,51) | (0,61) | (0,68) | (0,74) | (0,78) | (0,85) | (0,88)
Tabnuuya 7.4
KoadbdpuuneHTtel k ana onpegenenusa Tm, T, Te
dopwma
coopyxenu | L/B ki npwn z/B k2 npu z/B ks npu z/B
1 B NnaHe
02505 |10 |20 (02505 | 10|20 |025| 05 | 10| 20
Mpsimoyron 1 |041|0,67|0,87|0,96 0,17 |0,28 0,39 |0,47 | 0,06 | 0,10 | 0,17 | 0,22
(-] N e el Bl M I I e I IR e ISR I
0,21 0,38 | 0,57 | 0,75 | 0,09 | 0,26 | 0,25 | 0,34 | 0,03 | 0,05 | 0,09 | 0,14
2 10,33|/056|0,80|0,93]|0,15]|0,26 | 0,37 | 0,45| 0,04 | 0,08 | 0,214 | 0,20
0,17 | 0,31 | 0,50 | 0,68 | 0,08 | 0,14 | 0,23 | 0,32 | 0,02 | 0,04 | 0,08 | 0,12
3 /0,32|/053|0,76|0,91|0,15|0,25|0,36 | 0,44 | 0,04 | 0,08 | 0,13 | 0,19
0,16 | 0,30 | 0,47 | 0,65 | 0,08 | 0,14 | 0,22 | 0,31 | 0,02 | 0,04 | 0,07 | 0,12
>=510,29|050|0,71|0,84 |0,15|0,25|0,35| 0,42 | 0,03 | 0,07 | 0,12 | 0,18
0,14 | 0,27 | 0,44 | 0,62 | 0,07 | 0,24 | 0,22 | 0,30 | 0,02 | 0,04 | 0,07 | 0,11
Kpyrnas - 0,45|0,71|0,89 0,97 | 0,22 | 0,32 | 0,40 | 0,45 | - - - -
0,23 0,41 |0,62|0,78 | 0,13 | 0,20 | 0,28 | 0,36
MpnmevaHus
1 B yncnutene ykasaHbl 3HayeHus koaddumumeHToB k ang temnepatyp Tm 1 T,, B 3HameHaTene
- onga temnepatypbl Te.
2 Mpwu z/B = 0 koadbpmuymeHTsl K1, k2 1 ks cnegyet npuHnmats paBHbimu O.

Tabnuuya 7.5

Buabl dyHoameHTOB

KoadpduumeHT kis npn z, m

0o 2

oT2p006

cB. 6

MaccuBHbIe 1 cBaHbIE C POCTBEPKOM, 3aFJ'Iy6J'IeHHbIM B FPYHT

0,7

0,9

1,0




CBaliHble C BbICOKMM POCTBEPKOM 1 COOpHLIE MO ONOPbI PAMHO- 0,9 1,0 1,0
CTOEYHOro TMna

7.2.8 PacyeTHble TemnepaTypbl MHOrONETHeMEpP3IbIX PYHTOB OCHOBaHMs Ge3 ydyeTa TEMoBOro
BIUSIHWS COOPYKEHNSA ONpeaenstTcs no dopmyne

Tm,z,e = (TO _be )am,z,e +be 1 (7.8)

roe obo3HayeHus Te xe, UTo B hopmyne (7.4).

7.2.9 PacyeTHble TemnepaTypbl FPYHTOB OCHOBaHWA (DYHOAMEHTOB, OXMaxAaemblX CUCTEMOWN
BEHTMNMpyeMbiX Tpyb, kaHamnoB wnu nonocten B yHaameHTax (6.3.3), cnegyet onpegensitb M3
COBMECTHOrO TEMNMNOTEXHNYECKOro pac4yeTa OCHOBAHUS U CUCTEMbI OXMaXAEeHUs!, UCX0as N3 yCrioBuUs

To<Ty, (7.9

! ~
roe Ty - pacyeTHaa cpegHerogoBaa temMmnepartypa Ha BepxHen NOBEPXHOCTU MHOroJieTHemMep3rioro

TPyHTa B OCHOBaHUM COOpYyXeHud, oTBedarolasa npoeKTHOMY MNOJIOXEeHUo rpaHullbl Ce30HHOro
OTTanBaHUA TPYHTOB, BKIOYadA rpyHTbl NOACHINKA.

lMpn paBHOMEPHOM paCMONOXeHUM OxNnaxgawwmux Tpyd unuM KaHanmoB noAa Bcew nnowagbto
COOPYXXEHUS pacyeTHble TemnepaTypbl FPYHTOB B €ro OCHOBaHuMU Tm, T, u Te AONyCKaeTca onpeaensTb,
KaK Ansi COOPYXEHUN C XonogHbiM nognonsem (7.2.7) Nnpyu cpeaHeM Nno MroLaan COOpPYXEHUS 3HaYeHum
Temnepatypbl To.

PacueTHble  TemnepaTypbl [PYHTOB  OCHOBaHWW  (pyHOaMEHTOB, NpW  UCMOSb30BaHUU
TepMocTabunusaummn rpyHTOB OOMYCKAETC paccUnTbiBaTb YUCTIEHHBIMU METOAAMU C Y4ETOM U3MEHEHUS
Temneparyp npu aKcnsyaTauum COOPYKEHUS.

7.2.10 Hecywass cnocobGHOCTb OCHOBaHMS OOWHOYHOM cBau Fy no pesynbTataMm MoneBbiX
McnbiTaHWI CBal CTaTMYECKOW BAaBMAMBalOLLEN Harpy3kon onpegensetca no dhopmyne

Fu,n
F,=rk—=, (7.10)
4

g

roe kK - koadpduumeHT, yunThIBaOWMN pasnmyme B yCrnoBmax paboTbl OMbITHON U MPOEKTUPYEMBbIX
cBaKn u onpegensemMblii No opmyrne

k = Fuyp/Fu'[, (711)

Fup 1 Fut - 3HayeHne Hecyllen cnocobHOCTM COOTBETCTBEHHO NMPOEKTUPYEMOM WM OMbITHOM CBawn,
paccunTaHHble no gopmyne (7.2) no 3HadyeHnsM R 1 Ry, NpUHMMaeMbiM no Tabnuuam npunoxexHus B:
ONSA NPOEKTUPYEMOW CBau - MpU pacyeTHLIX TeMnepaTypax rpyHTa, ycraHaBnuBaeMblX cornacHo 7.2.3 u
7.2.6, a ANA ONbLITHOM CBau - Npy TemnepaTtypax, U3MepeHHbIX MPu UCNbITaHUY;

Fun - HOpMaTuBHOE 3Ha4YeHWe npenenbHO ONNTENbHOro CONPOTUBIIEHNA OCHOBaHUA OMbITHOW cBaun
cTaTu4eckom Harpyske, onpegendemMoe no gaHHbIM UCMNbITaHNA CBaW;

Yy - KO3hULMEHT HAOEXKHOCTU MO FPYHTY, MPUHUMaEMbI paBHbIM 1,1.

7.2.11 Yncno ucnbiTaHnmn FPYHTOB CBasAMU U HaArpy3ku npun UcnbiTaHNUAX onpenenAaAtnTCcA NpoOeKToM B
3aBMCMMOCTMN  OT  CJIOXHOCTU  UHXXEHEPHO-reoOKpMOoJ1Iorm4eckmnx yCﬂOBMI7I, pacyeTHbIX  Harpysok,
nepegasaemMbiX Ha OCHOBaHMe, 1 4Yncna Tunopa3mepoB cBa.

[N CrOXHbIX WHXEHEePHO-TeOKPUOSIOTMYECKMX YCIIOBMI U COOPYKEHWUI MOBLILLEHHOTO YPOBHS
OTBETCTBEHHOCTM TMpPU MPOEKTUPOBAHUM MOXET OblTb MPUWHSATO pelleHne O MPOBEAEHUU WCMbITaHWi
TPYHTOB CBasiMU Ha CTafuW UHXEHEPHO-TeONOrMYEeCKMX U3bICKaHWIA.

[Ona cragun NH)XXEeHEPHO-reornormn4ecknx N3bICKaHWIN onpepgeneHue Hecyu.l,e|7| cnocobHocTH FPYHTOB



CBasiMu pekoMeHayeTCs NpOBOAUTb:
a) aTanoHHOW cBaeMn

- BOaBNUBAIOLLEN HArpy3kom - He MeHee LIeCTU WCMbITaHUN AONS KaKOOro XapaKTepHOoro
reonorm4eckoro paspesa;

- BblAEPr1BatoLLeil 1 ropu3oHTamnbHON (MpY 3HAYMTENbHbIX BblAEPrMBaIOLLMX HArpy3kax v Hanmumm
CUJIbHOMYYMHUCTBIX TPYHTOB, a Takke B CEACMUYECKMX paiioHaX W HanuyuMum  3HauUTesbHbIX
rOpPM30OHTarnbHbIX HArpy30K) He MeHee ABYX UCMbITaHWI;

0) HaTypHOW cBaen

- BAaABNMBatoLLEN Harpy3K017| - Heé MeHee [OBYyX UCMbITAHU AN KaKAoro XapaKktepHoro
reosiorm4ecKkoro paspeasa;

- BblAepruBatoLlen n ropusoHTanbHOM - He MeHee OHOro UCMbITAHUS.

Ha cragum cTpouTenbCTBa KOHTPOSbHbIE MCMbITAHUS YCTPOEHHbLIX CBail C LeNbilo NpOBEpPKU
COOTBETCTBUSI HeCylUel CMOCOGHOCTM TPYHTOB pacyeTHbIM Harpyskam, YCTaHOBMEHHbIM B MNPOEKTe
CBalHoOro cpyHaameHTa, pekoMeHAyeTCcsi NMpoBOAMTL B 3aBMCUMOCTM OT ObLUero yucna ceaii B CBalHOM
none pyHaameHTa:

- BOasnvBsatowwen Harpyskon: go 200 ceanm - asa ucnoitaHus; 200 - 1000 cean - 1% uucna ceaw;
6onee 1000 ceat - 0,5% 4yncna cBan, HO He MeHee AECATU UCMbITAHWUIA;

- BblaepruBatowen n ropmsoHTanbHom: go 2000 cean - gea mucnbitaHus; 6onee 2000 cean - 0,1%
yucna ceamn.

7.2.12 Konn4yecTBEHHYIO OLEHKY XapakKTePUCTMK MEXaHUYECKUX CBOWCTB U Hecylluen cnocobHOCTM
OCHOBaHW CBan B MHOTOMETHEMEP3bIX FPYHTax MO AaHHbIM CTaTMYECKOro 30HAMPOBAHWS NPOBOAAT
CornacHo npunoXxeHuto J1 Ha OCHOBE 3MMUPUYECKUX UMM MOMY3IMNMPUYECKUX 3aBUCUMOCTen (Tabnuu),
yCTaHaBnMBaeMbIX B pes3yrnbTaTte KOppensiyMoHHO-PEerpecCUoOHHOIO aHanu3a AaHHbIX napannenbHbiX
UCMbITaHWN FPYHTOB NPAMbIMWM METOAaMU U METOAOM CTaTU4ECKOro 30HAMPOBaHMS.

7.2.13 Hecywyw cnocobGHOCTb OCHOBaHMA  cTonbyaToro  dyHOaMeHTa,  Harpy>XeHHOoro
BHELLEHTPEHHO CXXMMatoLLeln HarpysKkomn, AonyckaeTcs onpeaensTb B COOTBETCTBUM ¢ TpeboBaHuamu Cr1
22.13330. MNpu 3TOM 3KCLEHTPUCUTETLI NPUNOXKEHUA PaBHOOENCTBYIOLLEN BCEX HArpy3oK Ha YpPOBHE
nogowsbl (byHaamMeHTa cnegyeTt onpeaensTb C y4eTOM CMep3aHust rpyHTa ¢ GOKOBOM NMOBEPXHOCTbIO
HWXHeW cTyneHn pyHaameHTa no opmynam:

ea = (Ma = Maf)/F, (712)
ep = (Mb - Maf)/F, (7.13)

roe €a U ep - COOTBETCTBEHHO 3KCLIEHTPUCUTETHI NPUNOXEHNS PaBHOOENCTBYIOLLIEN BCEX Harpy3ok
OTHOCUTENBHO OCEeW NPAMOYrOfbHON NOAOLWBLI (DyHAAMEHTa CO CTOPOHamMu a n b, m;

Ma 1 Mp - MOMEHTBI BHELLHUX CUI OT pacyeTHbIX Harpy3oK OTHOCUTEJIbHO TeX XKe ocen, kH-m;

F - pacyeTHasi BepTuKanbHas Harpyska, kH, OT COOpyeHWsi Ha OCHOBaHWe, BKMo4as Bec
dyHOaMeHTa 1 rpyHTa, Nexallero Ha ero yctynax;

Mas - YacTb MOMEHTA BHELUHUX cun, KH'm, BOCnpuHMMaemad KacaTtesibHbiIMMU cuinamm cMep3aHuna

MHOrofIeTHEMEeP3/0ro rpyHTa ¢ 60KOBbIMU NOBEPXHOCTSIMU HWXKHEW CTyneHn yHaameHTa BbicoTon hp u
BbluMcnsemas no copmyne

Maf = 7t7/cRafhpab! (7.14)
rae Vi n 7 - 0603HayYeHus Te xe, 4To B chopmyne (7.2);

Raf - pacyeTHOE COMPOTUBIIEHNE Mep3rioro rpyHTa casury, kMa, npuHuMmaemoe no 7.2.3.

Mpun akcUeHTpUCUTETE HArpy3kn OTHOCMTENBHO OAHOW ocu doyHAameHTa (ep = 0) gonyckaeTcsa My,



kH-m, onpenenate no popmyne
M af = }/tj/cRaf hpa(b +0,58.), (7.15)

rae a - CTopoHa nogoLuBbl beHﬂ,aMeHTa, napanneribHaaA nioCcKOCTU OEencTBMs MOMEHTa, M.

7.2.14 PacueT cBalHbIX (PyHOAMEHTOB Ha [OEWCTBME TOPU3OHTAasbHbIX Harpy3ok (cunm wu/vnm
MOMEHTOB) M BO34ENCTBMI (TeMnepaTypHOro pacliMpeHusi pocTBepka M np.) criegyeT NpousBoauTb C
Y4E€TOM MHXEHEPHO-TEOKPMOSOrMYECKMX YCIIOBUI U COBMECTHOWM paboTbl CBal U rPYHTOBOrO OCHOBAHWS C
nUCnonb3oBaHMEM  anpobupoBaHHbIX reoTeXHUYeckux nporpamMm. PacueTHas cxema  [OImKHa
cooTBeTcTBOBaThb TpeboBaHuam nyHkta 7.1.2 CI1 24.13330.2011. MeToguka pacyeTa SOMKHA y4uTbIBaTb
BNUSIHWME NPOAOSIbHON CUMbl Ha U3rnb, a Takke NonepeyHbIX cun u gecdopmaumin Ha NPOAONIbHOE cxaTue
CTBOMa cBau.

B3aumopgencrene csan ¢ rpyHToMm (Mo OOKOBOM MOBEPXHOCTW U HWXKHEMY TOpLy) AOnycKaeTcs
YyYnTbIBaTb C MOMOLLUBI HENWHEWHbIX KOHTAKTHbIX 3MeMeHTOB (KOHTakTHonW mogenwu). [Mpu manbix
(ynpyrmx, nuHenHbIX) AedopMaumax XeCTKOCTb KOHTaKTHOrO 3nemMeHTa [OSKHa COOTBEeTCTBOBAaTb
CTaHgapTHbIM AedopMaLMOHHBIM  XapakTepucTukam rpyHTa (moaynb Aedopmaumii, KoadhdUUMEHT
MyaccoHa). Mpo4HOCTb M nnacTnyeckune pedopmaumm rpyHTa (KOHTaKTHbIX 3NIEMEHTOB Yy OOKOBOM
NMOBEPXHOCTM CBauW W MOA €€ HWKHUM TOpLOM) crnegyetr paccyuTblBaTb C MPUMEHEHUEM YCIOBUS
npegensHoro pasHoBecuss KynoHa-Mopa. [Npu pacdeTe cBanHbIX Pynn XapakTepUCTUKN KOHTaKTHbIX
3MNeMeHTOB criefgyeT onpeaensaTtb C y4eTOM B3aUMOBIUSHUS MeXay CBasgiMu Yepes rpyHT.

Ons pacyeToB cBalHbIX (QYHOAMEHTOB COOPYXEHUI HOPMAllbHOIO YPOBHS OTBETCTBEHHOCTU
[ONycKaeTcsi MPUMEHEHME TNMHEWHbIX KOHTaKTHbIX 3NIEMEHTOB MpW YCMOBWUM MPOBEAEHUsI pacyeTa no
npunoxennto B CIT 24.13330.2011 c y4eTOM WHXEHEPHO-FEOKPUONMOIMMYECKMUX YCIOBUI COrnacHo
npunoxexuto XK.

7.2.15 PacyeTr yHOAMEHTOB, BOCMPUHUMAIOLWNX 3HAYUTESbHbIE T[OPU3OHTAlNbHbIE YCUNKSA,
cnegyeT Npou3BOAUTbL Ha NITOCKUIA CABUM B COOTBETCTBUM € TpeboBaHuammu CI1 22.13330.

7.2.16 Pac4yeT oOCHOBaHMMA MO BTOPOW rpynne mnpedenbHbIX COCTOsHWWA (Mo gedopmauunsam)
NPOM3BOANTCH NUCXOAS U3 YCIOBMSA

St <= sy, (7.16)

rae si - Aedopmauus MracTUYHOMEP3NOro OCHOBAaHUSA Mo HAarpy3kom OT  COOPYXEHMs,
onpegensemas cornacHo 7.2.17 n 7.2.18;

Sy - npedenbHoO ponyctumas gedopmauus OCHOBAHUSA COOPYXXEHUS 3a pacyeTHbI CPOK €ero
akcnnyataumn, onpegensetcsa cornacHo CIl 22.13330.

7.2.17 Ocagkn OCHOBaHWN (hyHOAMEHTOB, BO3BOAMMbIX HA MNACTUYHOMEP3MbIX FPyHTax, criegyet
onpegnenaTb:

a) ONnsS NEeHTOYHbIX U cTonb4yaTbix pyHAameHToB - B cooTBeTcTBMM ¢ CI1 22.13330, npumeHsisa
pacyeTHylO cxemMy B BWAEe JMHENHO-geopMUpyEMOro  MONyNpoCTpaHCTBA WU JIMHEWHO-
aeopmMmpyemoro cnost KOHeYHOM TOJLUHBI;

6) ONst OQVHOYHBIX CBaMHbIX hYHAAMEHTOB - MO AAHHLIM MOMEBbLIX UCMbLITAHUIA CBal CTAaTUYECKON
BAABMNMBAIOLLLEN HArpy3kon, a Ans KycToB unu rpynn ceam - cornacHo Cl1 24.13330 ¢ ucnonb3oBaHveM
pacyYeTHbIX CXEM, OCHOBaHHbLIX HAa MOZENM rPYHTa Kak NIMHEHO-4edopMUpyeMon cpeapi.

PacuyeTHble OedopMauMOHHbIE XapaKTEPUCTUKM MNacTUYHOMEP3MbIX TPYHTOB (KO3 dULMEHT
CKMMaemMocTn my unu Moayne AedopmMauun Er) cnegyet npuHMMaTtb MO AaHHbIM KOMMPECCUOHHbIX
UCMbITaHWIA NPU pacyeTHOM TemnepaType rpyHTa, yctaHaenueaemowm no dopmyne (7.8), a Takke no
pesyrnbTartaM MnoneBbIX CTaTUYECKNX UCMBITAHWUMA MNacTUYHOMEPS3NbIX TPYHTOB MoAenaMu yHAaMeHTOB
(wTamnamu, cBasiMu) U CTaTUYECKOro 30HOUPOBAHMS B COOTBETCTBMMN C NpUoxeHuem J1.

7.2.18 Ocagkn OCHOBaHWUN, CIOXEHHbIX CUNbHOMbAUCTLIMU FPYHTAMU M NOA3EMHbLIMU NbAamu, a
Takke B Cnydyasx sarpyxeHuss hyHOAMEHTOB Mpu TemnepaType rpyHTOB OCHOBaHMUS Bbllle pacyeTHbIX
3HaAYEeHMWIN, NPUHSATBLIX AN YCTAaHOBMBLLErOCH 3KCnnyaTauuoHHoro pexuma (7.2.5), cnegyet onpenensaTb C
y4eTOM M3MEHeHUs AOedOpPMaUUNOHHbIX XapaKTepUCTUK TPYHTOB B 3aBMCMMOCTM OT TemnepaTtypbl U
BpeMEHU, a TakKe pasBUTUSA NnacTuyeckux gedopmaumi nbha, cornacHo ykasaHusm 8.8 n npunoxeHus



7.3 Pac4yeT ocHOBaHMA U chyHOaMEHTOB NMPU UCNOJIb30BaHMN MHOTONeTHEMEpP3IbIX TPYHTOB
no npuHumny li

7.3.1 PacueTt ocHoBaHuIN 1 hyHOAMEHTOB MO NEepBOW rpynne npefenbHbIX COCTOSHUI (MO HecyLewn
crnocobHocTM) crnegyeT MpPOBOAMTL ANs (PYHOAMEHTOB MENKOro 3arioXeHWss B COOTBETCTBMU C
TpeboBaHnsimn CI1 22.13330, ons cBalHbIX (PYHOAMEHTOB - B COOTBETCTBUM C TpeboBaHusimu CI1
24.13330, c yyetom 7.3.15 - 7.3.17.

MpumeyaHue - PacyeTHble CONPOTUBMEHUS OTTasABLUMX UMW OTTaMBaloLLMX FPYHTOB BAOMb DOKOBOM
NoBEPXHOCTM cBan, npuHumaemble no CI1 24.13330, cnepyeT npuHMUMaTb C MOHMXKaKOLWUMMK
KoabhuUMeHTamMm cornacHo npumedanuio 2 (7.2.2).

7.3.2 Pac4yeT ocHOBaHWI MO BTOPOW rpynne npefenbHbIX COCTOSHUIA (Mo aedopmaumam) crnegyet
Npou3BOAUTb C Y4eTOM COBMECTHOW paboTbl OCHOBaHMS U COOpYXeHus. PacyeT ocHoBaHui mno
aedopmaumam 6e3 yyeta CoBMECTHOM paboTbl OCHOBAHMSA M COOPYXXEHUS OOMYCKAEeTCsl BbIMNOMHATL B
cnydasix, npeaycMmoTpeHHbix CIT 22.13330, a Takke pAans Bblbopa npuHUMNA UCMNONb30BaHUS
MHOrONEeTHEMEP3SbIX FPYHTOB B KA4E€CTBE OCHOBaHUM U HEOOXOAMMbIX MEPONPUATUIA ANst YMEHbLUEHNS
aedopmMaumin OCHOBaHUS.

7.3.3 Pac4yeTtbl oTTavBaloWMX OCHOBaHWM MO Aedopmauusm HeobxoanMmo nNpov3BOAUTL B
npegenax pac4eTHOWM rnybuHbl OTTaMBaHWA rPYHTOB B OCHOBAHWW COOPYXEHWS 3a 3afaHHblA CPOK ero
aKcnnyaTaumm ty ¢ y4eToM pasBuUTUS 30HbI OTTaMBaHMS BO BPEMEHMW.

PacyeTHyto rmyGuHy OTTamBaHWS FPYHTOB B OCHOBAHMU COOPYXEHUS criedyeT onpeaenstb Ha
OCHOBaHUM pacyeTta TennoBOro B3anMOAENCTBUS COOPY>KEHUS C MHOTONeTHEMEP3IbIM IPYHTOM C y4eTOM
hopMbl, pa3MepoB U TEMIOBOrO peXMMa COOPYKEHMWS, TemrnepaTtypbl U Tennodu3nyeckux CBOWCTB
rPYHTOB OCHOBaHWS1.

[ns npocTbix Mo hopMe COOPYKEHWUIA C paBHOMEPHOM MO MMoWwaan TemnepaTypoi, B TOM Yucre
ANa  3arnyGneHHbIX COOPYXEHWIA, pacyeTHYW rNybuHy oTTamBaHMs TPYHTOB B WX OCHoBaHuu H
JornyckaeTcs onpeaensiTe no npunoxexuto K.

7.3.4 Pacyet ocHoBaHun no pgedpopmauusm 6e3 yyeta COBMECTHOM paboTbl OTTamBaloLLEro
OCHOBaHuMA N COOPYXeHUda cnenyet npon3BognTb NCXoada U3 ycrioBua

s<=s,, (7.17)

roe s - ocagka OcHoBaHUsi (DyHOAMEHTOB (COBMECTHasi AedhopmMaLmst OCHOBaHUS U COOPYXKEHUs!
npu oTTanBaHWM FPYHTOB B NPOLLECCe 3KCMyaTauum COoOpyXeHns noa Bo3aencTemeM cobCTBEHHOroO Beca
rPYHTa U OONOMHUTENBHOM Harpy3ku OT COOPYXKEHWS B Mpeaenax pacyeTHoOM rybuHbl oTTanBaHus H);

Sy, - MNpegenbHoe 3HayeHWe OcafKku OCHOBaHMs dyHOaMeHTa (COBMECTHOW [Aedopmauum
OCHOBaHUs 1 coopyXeHus), ycTaHaBnusaemoe cornacHo Cl122.13330, a ans moctos - CI1 35.13330.

7.3.5 PacuyeT ocHoBaHUM M ¢yHOaMeHTOB no AedopmauusMm C y4eTOM COBMECTHOW paboThbl
OCHOBaHUS1 U COOPYXEHUSI MO NEepBON rpynne NpefenbHbIX COCTOSIHUIA Ha BO3OEWNCTBUS, Bbi3blBaeMble
HEepaBHOMEPHbIMU OCaZKamMu OTTaMBaKOLLErO OCHOBAHUS, cregyeT NPOBOANTL UCXOAS U3 YCIOBUS

Ffd
F Sﬁ’ (7.18)

c/n

rae Fr - pacyeTHble YCUNWsi, BO3HMKAKOLLME B 3neMeHTax KOHCTPYKUWUIA COOPYXEHWUs npu
HepaBHOMEPHbIX OCcafKkax OTTanBaLEr0 OCHOBaHMS;

Fia - npegenbHble 3HayYeHWA  COMPOTMBIIEHUS  3rIEMEHTOB KOHCTPYKUUN  COOPYXEHUA,
paccynTbiBaeMble MO HOpMaM NpPoeKkTnpoBaHNA COOTBETCTBYHOLLNX KOHCprKLI,I/IVI;

Ve - k03hULMEHT yCnoBuiA paboTbl CUCTEMBI "OCHOBaHUE-COOPYXeHME", MPUHUMAEMbIA PaBHbLIM
1,25;



Vn - K0O3(hDULMEHT HAAEKHOCTU MO HA3HAYEHMIO COOPYXKEHUS, NPUHUMAEMbIA paBHbIM 1,2, 0,95 un

0,9 COOTBETCTBEHHO [Nsi COOPYKEHWIA MOBLILIEHHOIO, HOPMANbHOMO W MOHWKEHHOIO YPOBHEMN
OTBETCTBEHHOCTMW.

Pacuet ycunui B anemeHTax (pyHOAMEHTHbIX KOHCTPYKUMA W peakTUBHbLIX OaBNEHWUA TPYHTOB
cnegyeT BbIMOMHATb YMCIIEHHBIMM METOA4aMU Ha OCHOBAHWUW YpPaBHEHWUA CTPOUTESNIbHOW MEeXaHUKU C
Y4YETOM 3aBMCMMOCTEWN peaKTMBHbIX LAaBMEHUA OT HepaBHOMEPHLIX 0CagoK OcHoBaHus. [lpyn aToM
OoTTamBalollee OCHOBaHME AOMYyCKaeTCsl paccMaTpuBaTb Kak JIMHENHO-O4eOpMUPYEMBIA CITON KOHEYHOW
TONWMHbI. [JonyckaeTcsl MPUMEHATb ApYyrue pacyeTHble CXeMbl, B TOM YMCNe C WCMNONb30BaHNEM
BEPOSATHOCTHbIX METOAO0B pacyeTa, YYMTbIBAOLUMX CTAaTUCTUYECKYID HEOOHOPOAHOCTb OCHOBaHus. [pu
pacyeTe OCHOBaHWA W yHOAMeHTOB Mo Aedopmauusm cpefHee [aBneHWe Ha OCHOBaHME nopg
noJoLBon pyHOaMeHTa OT OCHOBHOrO COYeTaHWs Harpy3ok He AOMKHO MpeBbillaTb pacyeTHOro
AaBreHuMst Ha ocHoBaHue R, onpepgensiemoro B cootBetcTBuM co CI1 22.13330 no pacyeTHbIM
XapakTepucTukam oTTamBaloLLNX FPYHTOB.

7.3.6 Ocagky oTTauBalolero B Mpolecce 3KCriyaTauuu COOPYXEHUsI OCHOBaHuS criedyet
onpeaenaTb no gopmyrne

S =St + Sp, (7.19)

roe Si - COCTaBnsloWas OCadku OCHOBaHWsl, OOycrnoBrneHHas OelcTBMeM COOCTBEHHOro Beca
OTTamBaloLLero rpyHTa, onpegensemas no 7.3.7;

Sp - COCTaBnsLWas 0Cagku OCHOBaHWs, 0BYCNOBMEHHas AOMNOMHUTENbHBIM OABMEHUEM Ha TPYHT
OT AENCTBUSA BECA COOPYXEHMS, onpeaensemas no 7.3.9.

7.3.7 CocTaBnsaoLLyt0 0CafKM OCHOBaHUS S, M, CriedyeT onpeaensatb no dopmyne

n

S = Z(Ath,i + My, 0 )hi1 (7.20)

i=1
rae n - 4YMCno BblAeNeHHbIX NPpU pacyeTe CIoeB NPyHTa,

Athi U M i - KOIDDUUNEHT OTTaMBaHMS, JONN eONHULbI, N KOS ULMEHT cxxMMmaemocTu, klMlal, i-ro
CNnos OTTauBaloLLEero rpyHTa, npuHMMaeMble No 3KCNnepuMeHTanbHbIM AaHHbIM cornacHo 7.3.8;

O, - BepTUKanbHoe HanpshkeHue oT cOBCTBEHHOro Beca rpyHTa B cepefyvHe i-ro crost rpyHTa,

kMa, onpenensieMoe pacyeToM ANns rMNyOuHbl Zi OT YPOBHS NMIAHUMPOBOYHbLIX OTMETOK C Y4YETOM
B3BeELUMBAOLLEro AencTBUsA BoabI;

hi - TonwmHa i-ro cnos oTTaMBaloLLEro rPyHTa, M.

MpumeyaHne - B3seluBaiollee OECTBUE BOAbI NPU OMNPEAEneHnn Sy CredyeT yyuTbiBaTb ONA
BOAONMPOHMLAeMbIX TPYHTOB, 3areravwmx HUxXe pacyeTHOro YypoBHA NOA3EeMHbIX BOA, HO Bbille
BOAOYynopa.

7.3.8 KoappmumneHTbl oTTamBaHuA Amn U CKMMAEeMOCTW OTTauBalOLWEero rpyHTa 5m criegyet

ycTaHaBnvMBaTb MO pe3ynbTaTaM MOMEeBbIX WCMbITaHUA MepP3MbIX FPYHTOB ropsyMmM wtamnom. Ecnu
3HayeHnss An U My MONYYEHbl MO AaHHbIM NabopaTOpHbIX MUCMLITAHUA FPYHTOB, TO WX pacyeTHble
3HaAYEeHUsI NpU onpefeneHnn ocaok OTTauMBalOLLEro OCHOBAHUsSI CriefyeT YMHOXaTb Ha MOmnpaBOYHbIN

KoahpMUMNEHT ki =1+ Ali, roe Al; pasHOCTb MexXZy CYMMAapHOW NbAUCTOCTbIK i-r0 Crosi rpyHTa U

NbANCTOCTbIO UCMNbITAaHHOIO o6pa3u,a, B3ATONO M3 3TOr0 CIo4. ,D,onyCKaech BBOAUTb NOMpaBKM 3a
HenosfiHoe CMblkaHne Makponop u Ha6yxaH|/|e OTTamBawLWlero rpyHta, ecinu 3TO noaTBepXaeHo
aKcnepmmMmeHTanbHbIMU AaHHbIMW.

7.3.9 CocTaBnsiowy0 OCagKkMm OCHOBaHWS Sp, M, MPW pacyeTHOW CxemMe B BUAE JIMHENHO-
AedopM1pyeMOro Cnosi KOHeYHOW TONLWUHBI cneayeT onpeaensiTe No opmyne

Sp = pobkhzmth,ik,u,i (ki —kis) (7.21)
i1



roe po - OOMOSIHUTENBLHOE BEpTMKAIbHOE [aBfIEHNE Ha OCHOBaHWE Mog MoAoLBOW hyHOAMEHTa,
kMa;

b - wmnpnHa nogowBbl hyHAamMeEHTa, M;

kn - ©e3pa3mepHbIi kKoahULMEHT, onpedensembli no Tabnuue 7.6 B 3aBUCUMOCTM OT OTHOLUEHUSI
z/b, rge z - paccTosHMe OT NoJOLWBblI PyHAAMEHTA A0 HWXKHEW rpaHuLbl 30HbI OTTaMBaHWS UM KPOBIM
Henpocago4vyHOro Npy OTTauBaHUM rPyHTa, M;

Mh,i - KOIPULMEHT CKMUMAEMOCTH i-r0 Crost rpyHTa, klMa;

k,,,i - K09 dMUMEHT, onpeaensieMbln nNo Tabnvue 7.6 B 3aBUCMMOCTU OT OTHoweHus z/b, roe z -
paccTosiHue OT NoAOLWBLI yHOAMEHTa OO CepeauHbl i-ro Crosi rpyHTa, M;

ki n ki1 - k09 hULIMEHTLI, onNpeaensdemMble no Tabnuue 7.7 B 3aBUCMMOCTY OT OTHoLweHun a/b, zi/b un
Zi1/b, roe zi v zi1 - paccTosiHMe OT NofoLWBbl PyHOAMEHTA COOTBETCTBEHHO [0 MOAOLLBLI M KPOBMW i-ro
Cnosi rpyHTa, M.

MpumeuaHne - PacuyeT pasBUTUA 0CaOOK OTTaMBalOLIEr0 OCHOBaHWUS BO BpPEMeHW creayet
npon3BoOaANTb MO CKOPOCTU NpoTamBaHUA rPYHTOB NO4 COOPYXEHUeMm, onpe,u,enﬂemoﬁ TennoTexHn4eCknum
pacyeTom.

Tabnuua 7.6
Koadpuument k,u,i ONS TPYHTOB
zlb kn
necyaHbIx 1
KPYNMHOOBI0MOYHbIX . CYITINHKOB rAVH
cynecen
0-0,25 1,35 1,35 1,35 1,36 1,55
0,25-0,5 1,25 1,33 1,35 1,42 1,79
05-15 1,15 1,31 1,35 1,45 1,96
15-35 1,10 1,29 1,35 1,52 2,15
35-5,0 1,05 1,29 1,35 1,53 2,22
5,0 1,00 1,28 1,35 1,54 2,28
Tabnuuya 7.7
KoadbduumeHT k npu a/b
z/b
1 14 1,8 2,4 3,2 5 10
0 0 0 0 0 0 0 0
0,2 0,100 0,100 0,100 0,100 0,100 0,100 0,104
0,4 0,200 0,200 0,200 0,200 0,200 0,200 0,208
0,6 0,299 0,300 0,300 0,300 0,300 0,300 0,311
0,8 0,380 0,394 0,397 0,397 0,397 0,397 0,412
1,0 0,446 0,472 0,482 0,486 0,486 0,486 0,511
1,2 0,449 0,538 0,556 0,565 0,567 0,567 0,605




14 0,542 0,592 0,618 0,635 0,640 0,640 0,687
1,6 0,577 0,637 0,671 0,696 0,707 0,709 0,763
1,8 0,606 0,676 0,717 0,750 0,768 0,772 0,831
2,0 0,630 0,708 0,756 0,796 0,820 0,830 0,892
2,5 0,676 0,769 0,832 0,889 0,928 0,952 1,020
3,0 0,708 0,814 0,887 0,958 1,011 1,056 1,138
3,5 0,732 0,846 0,927 1,016 1,123 1,131 1,230
4,0 0,751 0,872 0,960 1,051 1,128 1,205 1,316
6,0 0,794 0,933 1,037 1,151 1,257 1,384 1,550
10,0 0,830 0,983 1,100 1,236 1,365 1,547 1,696
16,0 0,850 1,011 1,137 1,284 1,430 1,645 2,095
20,0 0,857 1,021 1,149 1,300 1,451 1,679 2,236

7.3.10 Ocagky ocHOBaHWSI S MpW NpeaBapuUTENbHOM OTTaMBaHUN UMW 3aMeHe IbOAUCTbIX FPYHTOB
[0 nyOuHbl hpm ONA yMeHblUeHus gedopMalumin ocHoBaHus (6.4.2), a Takke B cryyasx, korga crom
CE30HHOI0 MPOMEpP3aHUA-OTTauBaHWS He CrvMBaeTcss C MHOrofieTHEMEP3NbIM FPYHTOM, creayet
onpegenaTb nNo oopmyne

S = Spth + Sad, (7.22)

roe Spwm - OCadka YNIOTHEHWs MpefBapuTenbHO OTTAsHHOMO, 3aMEHEHHOro UM eCTEeCTBEHHOro
HEMep3noro Crnos rpyHta TONWMHOW hpw NOL BO3OEWCTBMEM BeCa COOPYXEHUS, onpefensemMasi B
cootBeTcTBMM ¢ Cl122.13330;

Sad - OOMOMHWTENbHAs OCagka OCHOBAHUA NpPW OTTauBaHWM MHOrOfIeTHEMEP3MbIX FPYHTOB B
npoLecce aKcnnyaTaumm CoopyXeHus, onpegensemas no cdopmyne (7.20) gna wHtepeana rmnyouH di -
hom, roe diw - pacyeTHas rnybuHa oTTamMBaHMA FPyHTa, CYMTas OT YPOBHS MNAHMPOBKW Nog 34aHMeEM,
ycTaHaBnvMBaemas TennoTEXHUYECKNM pacyeTom no npunoxexuto K.

Fny6MHy npeaBapuTesibHoro oTramBaHuAa WKW  3aMeHbl TPYHTOB OCHOBaHUA N, th cnenyet
yCTaHaBMBaTb UCXOOA U3 yCIOBUA

Sp,th + Sad <= Su, (723)

raoe Sy - npegenbHoO gonyctumMmaa Onda OaHHOro COOpyXeHuda ocadka OCHOBaHUA, NMpUHMMaemMasd no
7.3.4.

7.3.11 KpeH dyHOoameHTa i Ha oOTTavBaloLlEeM OCHOBAHWW, BbI3BaHHbIN BHELEHTPEHHbIMU
Harpy3kamu, HepaBHOMEpPHbIM OTTaMBaHWEM U HEOOHOPOAHOCTbI FPYHTOB, @ Takke BIUSHMEM Onmn3ko
pacnonoXxeHHbIX PyHOAMEHTOB, crieayeT onpeaensTb no gopmyrne

i = (Sa - So)/b, (7.24)
rae Sa U Sp - ocagka kpaes ddyHAaMeHTa;
b - pasmep doyHaameHTa B HanpaBneHun KpeHa.

7.3.12 Pac4yeT rmbkux NEHTOYHbIX (PYHOAMEHTOB Ha OTTaMBalLMX B Mpouecce 3KcniyaTauum
COOpPYXXEHUs1 TPYHTax HeoOBXOAMMO MPOM3BOAUTL C YYETOM NEPEMEHHOW Mo AnvHe dyHAaMeHTa ocagku
OCHOBaHus, O0OYCrOBNEHHOW HepaBHOMEPHbIM OTTauBaHWMEM T[PYHTOB nof coopyxeHueMm. [lpu
onpefeneHnn peakTUBHbIX OaBfeHW OTTauMBaloLLEero rpyHTa Ha noowBy dyHOaMeHTa JonyckaeTtcs
paccmatpuBaTb OTTaMBaKOLWNA PYHT Kak NUHENHO-AedopMUMpYyEMOEe OCHOBaHWE, XapaKTepusyemoe



nepemMeHHbIM No ArnnHe d)pr,aMeHTa KOS(bd)MLI,I/IeHTOM nocrenu.

7.3.13 Ocapky S cBaWHbIX (PyHOAAMEHTOB U3 BUCAYMX CBaW, NOTPYXEHHbIX B MNPeABapUTENbHO
OTTasiHHbIE TPYHThI, B TOM YuCie Npu UX NokanbHOM oTTauBaHun (6.4.3), cnegyeT onpeaensaTb, Kak Ans
YCMOBHOIro hyHaameHTa, rpaHuLbl KOTOporo npuHumatrotcs cornacHo CI1 24.13330. MNpwu aTtom cnegyet
Yy4uTbiBaTb BO3MOXHOCTb MPOSIBNEHUS OTpULaTENbHbIX (HEraTMBHbIX) CWIT TPEHUS MO MNepuMeTpy
YCMOBHOro chyHOaameHTa WM MO MOBEPXHOCTU oOTAenbHbiXx cBan (7.3.16), a Takke BO3OenCTBUE
FOPU30OHTAarbHbIX YCUITMIA Ha yHAAMEHTbI B NepUepuiHbIX 4acTax 30Hbl OTTanBaHNS.

7.3.14 Pac4yeT cBaun-CTOEK NO HecyLlen CNOCOBHOCTU MpU ONUPaHUM UX Ha CKarnbHble N apyrue
Manocxumaemble Npu OTTauBaHUM FPYHTLI CNeQYET NPOM3BOAMTL UCXOAS U3 YCIOBUS

l:u
F S__j/pl:neg’ (7.25)
Yk

roe F - pacyeTHas Harpyska Ha csato, KH;

F. - Hecywasa cnocobHOCTb OCHOBaHUS OAMHOYHOW cBawn, kH, onpegensiemas no 7.3.15;

Yk - K0O3pULUNEHT HaOEXHOCTU, NPUHMMaeMbIn B cooTBeTcTBMM ¢ CI 24.13330 B 3aBUCMMOCTM

OT BWOA COOPYXKEHMUS, KOHCTPYKUMM YHOAMEHTOB M MPUHATOrO crnocoba onpedeneHus Hecyluen
cnocoGHoCcTM cBal;

Vp - KO3(PMUNEHT yCcroBuii paboTbl rpyHTa NMo GOKOBOWM MOBEPXHOCTU CBall B npeaenax 30Hbl
OoTTavMBaHus, ONpeaensiembli Mo OMbITHbIM AAHHLIM C Y4ETOM CMOCOOOB MOrpyXeHusl cBan; B 3anac

HaOeXHOCTV [onyckaeTcs npuHumaTb: 7p =11 . gna 3abusHbIX K 6yposabusHbIx; Vp = 1 ans

6ypOHaBMBHBIX M BYPOOMYCKHLIX CBall C LIEMEHTHO-MEecHYaHbIM 3anonHuTenemM nasyx u /o = 0.9 - ana
BGYpPOOMNYCKHbIX CBall C MbINEeBaTO-IMUHUCTLIM 3aNoNHUTENEM Nasyx;

Fneg - OTpUUaTensHas (HeratmeHas) cuna TpeHus, kKH, onpegensemas no 7.3.16.

7.3.15 Hecywyw cnocobHoCTb OCHOBaHMA cBau-cTouknm Fy, kH, cnegyet onpegendtb Mo
dopmynam:

ONS 3aleMeHHbIX CBan-CTOEK, 3aenaHHbIX B HEBbIBETPENbIV ckanbHbIN (0e3 cnabbix npocroek)
rPYHT HE MeHee YyeM Ha 0,5 m

Fu=(RenAl7,)(1+0,41,/d,); (7.26)

OIS He3alleMIeHHbIX CBal-CToekK

F R.,A
VT (127
7, (7.27)

roe Ren - HOpMaTMBHOE 3HAYeHME BPEMEHHOIO CONPOTUBIEHNS rPyHTa noa HWXXHMM KOHLUOM CBau
OAOHOOCHOMY CXaTuko B OTTadBLEM BOOOHACLILLEHHOM COCTOAHUWN, kMa;

A - nnowagb OnMpaHuMs CBau Ha TPYHT, M2, MpUHUMaeMas ONs He3alleMIeHHbIX CBal-CTOeK
CMIIOLHOrO CEYEHUS WU MNOSbIX, HWKHUA KOHEeL, KOTOPbIX 3anofiHeH B npegenax BbICOTbl Tpex
anameTpoB 6E€TOHOM, paBHOM MoLWaAN NONEPEYHOro CeyYeHnst BpyTTo; ANSA 3alleMITEHHbIX CBaN-CTOEK -
nioLwaam nonepeyvyHoro ce4YeH1st HUKHeM YacTtu (3ab0s1) CKBaXKMHBI;

Yy - k03dDULUNEHT HaAOEKHOCTU MO FPYHTY, NPUHUMAaEMbIN: AN He3alleMIIeHHbIX CBaii-CToek
paBHbiM 1,0, ANs 3awemMneHHbIx - 1,4;

la n dr - cOOTBETCTBEHHO rny6|/|Ha 3adenku cBan B CKamnbHbIA TPYHT M Hanbonbluee nonepe4yHoe
ceyeHve 3aJenaHHon YacTu cBau, M.



1+0 4'—d
3HaueHne dakTopa 3arnyoneHust "4 npuHMMaeTcs He Gornee 3.
r

[Ona oOkoH4YaTenbHbIX pacYeTOB OCHOBAHWA COOPYXEHWWA, a TakkKe OCHOBAHWW, CMOXEHHbIX
BbIBETPENbIMW, pasMsrdaembiMn, CO CrabbiMM NPOCMONKAMKU CKanbHbIMW  FPYHTaAMK, HECYLLYHO
CnoCcoBHOCTb CBau-CTOMKM Fy criegyeT nNpuHMMaTh MO pe3ynbTaTtaM WCMbITaHUMM CBall CTaTU4YEeCKON
HarpysKomn.

7.3.16 OrtpuuatenbHas (HeraTMBHasd) cuna TpeHUs oOTTauBaloLwero rpyHta no 60okoBon
NOBEPXHOCTM CBau onpeaenseTcs no opmyne

Fneg = upz_ll fn,ihil (728)

rae up - nepuMmeTp nonepeyvyHoro cev4eHund ceaum, M,

fni - OTpULATENBHOE TPEHME i-r0 CNos OTTaMBaloLLEero rpyHTa no 6OKoBOM NOBEPXHOCTM cBaw, Kla,
onpegensiemMoe Mo OMbITHbIM AaHHbIM; [OMNyCKaeTcs MpuUHUMaTb pacyeTHble 3HadeHus f,i no CIl
24.13330;

hi - TonwmHa i-ro crnosi oTTamBaroLero rpyHTAa.

7.3.17 Pac4yeT KOHCTPYKUWA CBalHbIX (PYHOAMEHTOB credyeT BbIMOfHATbL B cooTBeTcTBUM ¢ CI1
2413330 C y4yeTOM MHXEHEPHO-TeOKPMONOrMyecknux Yycrnosun. PacyeT cBall MO NPOYHOCTU W
gedopmaumam MaTepuana MOXET BbINOMHATLCS MO npunoxeHuto XK € y4eToMm oTpuuaTenbHbIX
(HeraTMBHbIX) CUN TPEHUSA OTTamMBaloLLEro rpyHTa no 60KoBON NOBEPXHOCTU cBan Fneg, ONpeaensemMbIx no
7.3.16, 1 ycunuin B cBasx OT ropM30OHTarslbHbIX HAarpy3oK 1 BO34eNCTBUIA, ONpedesieHHbIX cornacHo 7.2.14.

7.4 PacuyeT ocHOBaHui U (hyHAAMEHTOB MO YCTOWYUBOCTU M NPOYHOCTU Ha BO3AeUCTBUE CUT
MOPO3HOro Ny4YyeHus

7.4.1 PacyeT oCHOBaHUM n (pyHOAaMEHTOB MO YCTOMYMBOCTM M MPOYHOCTM Ha BO3LENCTBME CUN
MOPO3HOTO NMy4YEeHUsI TPYHTOB crneayeT NPou3BOAMTL Kak AN YCNOBUA 3KCNIyaTaunyu COOpPYXeHUs, Tak u
ANns yCcrnoBWA nepuofa CTPOUTENLCTBA, €cnv [0 nepefadn Ha dyHOaMeHTbl NPOEKTHbLIX Harpysok
BO3MOXHO  MNpOMep3aHMe  [PYHTOB  CMOA  CE30HHOro  oTTamMBaHusA  (Mpomeps3aHus),  npu
MHOrOfeTHEMEPS3IbIX MPYHTaX HeCrnMBaloLerocs Tuna - Tanoro crosi co CTOPOHbI MHOTONETHEMEPS3IbIX
rPyHTOB. B npoekTe A0MKHbI ObiTb NPeayCMOTPEHbl MEPOMPUSATUS MO NPeAOTBPAaLLEHNIO BbiNy4YMBaHNA
dyHOAMEHTOB B MepUo CTPOUTENBCTBA.

[na cHkeHnsa KacaTenbHbIX CuUn MOPO3HOro nyvyeHusa ©okoBas MOBEPXHOCTb cBan un d.)yH,D,aMeHTOB
B Clnoe Ce30HHOro npomeps3aHna-oTTanBaHnAa OOJKHA ObITb NOKpbITa NPOTUBONMNYYNHUCTBIMU CMa3KaMu,
yCTOVI‘-IMBbIMI/I K MeéxXaHU4eCKoMy Bo3gencTeuo. [ns 6yp00I'IyCKHbIX cBau na3yxm B CIi0e Ce30HHOro
npomMmep3aHnAa-oTTanBaHUA 3anoJiHAKTCA HENMYYNHUCTBIM MaTepmnanom (CyXOVI NnecokK n p,p)

lMprMeHeHne 3anonHeHns1 Nasyx 6ypoonyCkHbIX CBal B CIO0E€ CE30HHOIO NPOMep3aHnsi-oTTanBaHus
M3 LIEMEHTHO-MECYaHOro pacTBopa [JonyckaeTcss npuv  pacyeTHOM OOOCHOBaHUM  MpeBbILLEHUS]
yOEpPXUBAKLWMX CUN 3arnybreHHON B MHOMONEeTHEMEP3NbIN TPYHT 4YacTM CBau KacaTeNbHbIX CWrl
MOPO3HOr0 My4YeHusl, OMpederneHHbIX No nnowaan OOKOBOM MNOBEPXHOCTUM IUAEPHOW CKBaXKWUHbI.
3HayeHne pacyeTHOWM yOenbHOW KacaTenbHOW CUMbl My4YeHUs! MPUMHUMAETCS COrfacHO HOPMAaTUBHbLIM
OOKYMEHTaM MO KOHTAKTY FPYHT - LeMEHTHO-NecYaHbIn pacTBop. LieMeHTHO-NecYaHbli pacTBOP OOJDKEH
COOTBETCTBOBAaTb TPeOOBAHMAM, YCTAHOBMNEHHBIM HOPMaTUBHBIMWU JOKYMEHTaMKU, N0 MOPO30CTOMKOCTU U
BOAONPOHMLAeMOCTM 1 obecneyvmBaThb CLENMEHNE CO CBae.
(n. 7.4.1 B pea. NameHenna N 1, yTB. lNpukazom MuHctpos Poccun ot 31.05.2022 N 434/np)

7.4.2 YCTOMYMBOCTb (PyHOAMEHTOB Ha AeNCTBME KacaTeNbHbIX CUI MOPO3HOrO MyYeHUs rpyHTOB
cnenyeT NpoBepsATh NO YCIOBUIO

e
TpAp—F < 7/_ F, (7.29)

n



roe T - pacyeTHaa yaernbHaa KacaTelibHada cuna nyyvyeHus, kMa, npMHMMaemas cornacHo 7.4.3;

A - nnowanb GOKOBOM MOBEPXHOCTM CMep3aHusa dyHOaMeHTa B npedenax pacyeTHOW rnybuHbl
CE30HHOro NPOMEeP3aHNA-0TTauBaHNA rpyHTa, M?;

F - pacuyeTHas Harpyska Ha dpyHAaMmeHT, kH, npuHumaemas ¢ koadpdpuumeHtom 0,9 no Hanbonee
HEBbIFOOHOMY COYEeTaHWI0 Harpy3ok M BO3OENCTBUIA, BKNIOYasi BblaeprieatoLLme (BETpoBble, KpaHOBbIE U
T.M.);

F; - pacyeTHoe 3HayeHue Cunbl, yaoepxuBatoLlen hyHOaMeHT OT BbinyyuBaHus, kH, npuHuMmaemoe
no7.4.4;

V¢ - k0adpbnUMEHT ycnoBuii paboTbl, MPUHMMaEMbIN paBHbiM 1,0;

Vn - KO3hOULMEHT HAQEXKHOCTU MO HA3HAYEHUIO COOPYXKEHUSI, MPUHUMaeMbI paBHbIM 1,1, a ans
dyHAaMeHTOB onop MOCTOB - 1,3.

7.4.3 PacyeTHyl0 yaenbHYl KacaTeflbHyld cury Mopo3Horo nydenua T, kla, cneayet
onpeaenaTb OfbITHbIM  MyTeM. [ns  COOPY)XEHWA HOPMamnbHOrO UM MOHWKEHHOro  YpOBHeM

OTBETCTBEHHOCTM 3HauyeHuss T [JonyckaeTcs NpuMHUMaTh Mo Tabnuue 7.8 B 3aBUCUMOCTM OT COCTaBa,
BMNaXHOCTW M rMyOVHbI CE30HHOIO NPOMEP3aHUs U OTTanBaHUS rPYHTOB din.

Tabnvua 7.8
3Havenusa T, klMa, npu rny6uHe
. CE30HHOro NPOMEpP3aHUs-
PYHTbI U CTENEHb BOAOHACILLEHMS oTTavBaHust di, M

1,0 2,0 3,0
MuHncTblie Npy nokasartene TekydecTtu Iy > 0,5, necku
MenKne un noinesartble Npu cTeneHun srnaxHoctu S, > 0,95 130 110 90
MmuHnctble npu 0,25 < I <= 0,5, neckn Menkue u nbinesaTtbie
npu 0,8 < S, <= 0,95, KPYNHOOGNOMOYHbIE C 3anofHUTENEM
(rMMHUCTBIM, MernKonecYaHbIM U NbinesatbiM) cebiwe 30% 100 90 70
MuHucTtble npu I <= 0,25, neckn menkue 1 noineeaTbie Npu
0,6 < S, <= 0,8, a Takke KPYNHOOGITOMOYHbIE C
3anonHUTENeM (rMUHUCTLIM, MEefKoNnec4YaHbIM 1 NblneBaTbiM)
ot 10% 1o 30% 80 70 50

MpumeyaHus

1 MpuBeaeHHble B HacTosllen Tabnuue 3HadveHuss T OTHOCATCA K MOBEPXHOCTM GETOHHOro

dyHoameHTa. Ons yHAAMEHTOB W3 ApYrMX MatepuanoB TabnuyHble 3HaveHuss Yaf, AOMKHBbI
YMHOXaTbCH Ha KO3PULNMEHT 3HAYEHMSA KOTOPOro AaHbl B NpunoxeHun B.

2 [ns noBepxHocTen oyHOAAMEHTOB, MOKPbITLIX CheuuanbHbiIMU COCTaBaMu, YMeEHbLUAKLWMMK
CUNbl CMep3aHus, a Takke Npu NPUMEHEHUN OPYrnxX MPOTMBOMYYMHHBLIX MEPOMNPUATUI, 3HaYeHue
Tt crneayeT MpUHMMATb Ha OCHOBAHUM OMbITHBIX [OaHHbIX, MOMYYEeHHbIX B MOMEBbIX WK
nabopaTopHbIX YCIOBUSX.

KacatenbHble cuUmbl MOPO3HOIO MNyYEeHUsI ONPeAenstTCs No pesynbTaTtam MoneBblX UMK
nabopaTopHbIX UCTIBITAHUNA.

KacatenbHble cunbl MOPO3HOIro ny4YeHud, ,El,eIZCTByIOLLl,Me Ha cBakw U cbpr,ameHT, no
pes3ynbTartam na6opaToprlx ncnbITaHNN onpenenarnTCcAa cneayowmm 06pa30M:



a) B KOHLIE 3UMHEro nepuoga CTpoATCs rpacduky M3MEHeHUss TemnepaTypbl rpyHTa no rnybuHe o
rpaHvubl ¢a3oBbIX nepexodoB (rnmybuHbl npomep3aHus rpyHTa di). 3HadeHust TemnepaTtypbl FpyHTa
onpeensalT Ha nrowaake crpoutenscTea. [lonyckaetca onpefenaTts Temnepatypy rpyHTa no rnybuHe
pacyeTHbIM NyTeM, B TOM YUCIIE€ YNCINIEHHBbIMU METO4AaMU;

0) rpadwuk TemnepaTypbl pas3bumBaeTcs Ha TpPM YyyacTka: MepBbld y4acTOK - OT [NyOuHbI
npomep3aHnst TpyHTa A0 rNyOuMHbI, Ha KOTOpoW 3admkcMpoBaHa Temnepatypa MuHyc 1 °C; BTOpoW
Y4acToK - OT rNyGuHbI, Ha KOTOpOoK 3admKcMpoBaHa TemnepaTypa MuHyc 1 °C, 0o rnybuHbl, Ha KOTOPOWN
3admkcnpoBaHa Temnepatypa MUHyc 2 °C; TpeTui y4acTok - OT rnybuHbl, Ha KOTOpPOM 3admKCcupoBaHa
Temnepatypa MuHyc 2 °C, o NOBEPXHOCTU FPyHTa (CM. PUCYHOK 1);

B) KacatenbHas cuna MOpPO3HOro nyyeHums Fi kH, paBHa cymme npousBedeHUMn YyaernbHON
KacaTenbHOW CWUMbl MOPO3HOTO MYyYEHUS, TMOMYyYEHHOW B MabopaTopHbIX YCMNOBUSAX Afst pasHbIX
TemnepaTyp (MuHyc 1 °C, munyc 2 °C, muHyc 6 °C), un nnowwaan 60KkoBoi NoBepXHOCTM dyHAAMEHTA, rae
TemnepaTypa rpyHTa COOTBETCTBYET yKa3aHHbIM BbIlLEe 3Ha4YeHUsAM, 1 onpegensercs no gopmyne

Fe =TaA + 7oA +T1aPs, (7.30)

rae T, T2, T3 - yOenbHble KacaTenbHble CUMbl NydeHusi, kla, onpedensembie Aans
TemnepaTyp MuHyc 1 °C, MuHyc 2 °C n muHyc 6 °C cOOTBETCTBEHHO;

A1, Az, As - nnowagu 6GOKOBOM MOBEPXHOCTM yHAAMeHTa Ans Tpex Y4acTKoB COrnacHo
HacTosILLEMY NepeyuncneHuto.

-«
-«
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PucyHok 1 - CxemaTnyeckum rpaduk pacnpeaeneHms Temneparypbl
rpyHTa Ans pacyeTta KacaTeflbHOM CUIbl MOPO3HOIO Ny4YeHUs

7.4.4 PacuyeTHoe 3Ha4deHue cunbl Fr, kH, yaoepxusatoLlen pyHaamMeHTbl OT BbiMy4MBaHus, cneayet
onpegenatb No opmynam:

NPV MCMONb30BaHUN MHOTONETHEMEP3MbIX TPYHTOB MO NpUHLMNY |
n
F,— = UZ Raf’ihi; (7.31)
i1
NPV MCMONb30BAHUN MHOTONETHEMEP3MbIX TPYHTOB Mo NpuHLMNY |l
n
Fo=u) fh, 732
i1

rae u - nepuMeTp CeYeHust MOBEPXHOCTU CABMWra, M, NPUHMMAaEMbIA PaBHbIM: AFNS CBaWHbIX W
cTtonb4yaTbix pyHOaMeHTOB 6e3 aHKepHOW MNWTbI - NEPUMETPY cedeHusa dyHaameHTa; Ans ctonbyaTbix
dyHOAMEHTOB C aHKEPHOW NANTON - NEPUMETPY aHKEPHOWN NNUTHI;



Rati - pac4eTHoe conpoTusrieHne i-ro cnos MHOroJfieTHeMepa3rioro rpyHTa caBury no noBepxHoOCTU
CMep3aHuA, kMa, npuHMMaemMoe Nno UCnbiTaHNAM Tabnuuam NpUnoXxeHuna B;

hi - TonwwuHa i-ro cnos Mep3rioro unn Tanoro rpyHTa, pacnosioXXeHHOro HmXxe noaolwBbl Chnod
CEe30HHOro npomMmep3aHna-oTranBaHusA, M;

fi - pacyeTHOE conpoTMBIEHME i-r0 CrOS Tanoro rpyHTa CABUry Mo MOBEPXHOCTU hyHAaMeHTa, kla,
npuHUMaemoe B cooTBeTCTBUM € TpebosaHusamn Cl124.13330, ¢ yueTom npumeyaHms kK 7.3.1.

7.4.5 3aaHKepeHHbI CcToNb4YaThil (yHOAMEHT [OOMMKEH OblTb MPOBEPEH Ha OTPbLIB CUMaMu
MOPO3HOro My4yeHus1 CTOMKM (pyHOAaMeHTa OT aHKepHonm nnutel. Ycunue Fm, kH, paspbiBatowee
3aaHKepeHHbI PyHAaMeHT, onpegensieTcd no popmyne

Fo=7nAn—F, (7.33)

roe Am - nnollaab 60KOBOW NOBEPXHOCTU CTOMKM pyHOamMeHTa, HaxoAsllencs B npeaenax cros
CE30HHOro NPoMep3aHNA-0TTauBaHUs rpyHTa, M2,

7.4.6 TloBepXHOCTHbIE, Mano3arnybneHHble oyHAaMeHTbI U CBalHble POCTBEPKU, 3aKnagbiBaeMble
B CIIOE CE30HHOIO0 MPOMEP3aHUSA-0TTaMBaHUSA FPYHTOB, cCrieQyeT paccyMTbiBaTb MO YCTOMYMBOCTM Ha
AENCTBNE HOpMarbHbIX CUT MOPO3HOTO MyYeHWs 1 No gedopmaunsm.

YcTonumBocTb (hyHAaMEHTOB Ha AENCTBME HOPMAIbHbIX CUIT MOPO3HOTO MyYeHus NposepsieTcs no
dopmyne

Ve
PnA < o F. (7.34)

n

raoe pm - yaoenbHOE HOpMalbHOEe p[aBrieHne nyyvyeHua rpyHTa Ha noaollBy q)pr,ameHTa n
poCTBEpKa, kMa, yCTaHaBnmBaemMoe no OnbITHbIM OaHHbIM;

A - nnowaab NofoLWwBbl hyHAAaMeEHTa U pocTBepka, M2,
OctanbHble 0603Ha4YeHns Te xe, 4To B hopmyne (7.29).

PacueT no gedopmaumsim cnegyeT nNpou3BOAMTL C Y4ETOM COBMECTHON paboTbl COOPYXKEHUS U
HEepaBHOMEPHO BbINy4YNBAEMOr0 OCHOBaHWs. [py 39TOM, BO3HMKaKLWMe B pesynbTaTe HepaBHOMEPHbIX
NOAHATUA U OnyckaHui (OyHOAMEHTOB [AOMOSNHUTEMbHbIE YCUMWUSA B KOHCTPYKLUSIX COOPYXEHUS He
AOMXHbI NpeBblWaTbh MNpegencHO AONYCTUMbIX 3HAYEeHWW, a KpeHbl U Npormbbl He MpensaTcTBOBaTb
HOpMarsibHON 3KCnyaTauum COOPYXeHWs.

8 OCO06eHHOCTM NpPOEKTMPOBaHUA OCHOBaHUM WU (PyHAAMEHTOB Ha CUIbHOMNbLAUCTLIX
MHOroneTHeMep3sbiX FPYHTaX U NOA3EMHbIX NbAax

8.1 Npn NpoekTMpoBaHMN OCHOBAHWA N PYHOAMEHTOB Ha CUITbHOMNBAUCTBIX MHOrONEeTHEMEP3nbIX
rpyHTax M noAsemHbIX nbAaax crnefyeT npegycMaTpuBaTth WUCMNOMNb30BAHWE TakUX FPYHTOB B KavecTBe
OCHOBaHus no npuHuuny |. B cnyyasx Heob6xogumocTh MCMONb30BaHUSA CUNBHOMBbAUCTBLIX FPYHTOB MO
npuHuuny |l gormkHbl obs3aTenbHO npegycmaTpyMBaTbCA MeponpuaTUS MO UX npeaBapuTenbHOMY
OTTanBaHMWIO NN 3aMeHe NbAUCTBIX TPYHTOB Ha HEMPOCaZA0YHbIE HAa pacyeTHYH rmybuHy cornacHo 6.4.3
n7.3.10.

8.2 [na npepoTBpalleHusa aedopmalMi NOBEPXHOCTU MNAHUPOBKU Y COOPYXEHUN U pasBUTUSA
TepMoKapcTa BCneAcTBME OTTaMBaHMSA NMOA3EMHbIX NbOOB UMW CUNBbHOMNBAMCTLIX TPYHTOB, 3arieraroLmx
Ha Hebonbwon rmybuHe OT  MNOBEPXHOCTM, HeobxoAMMO  MpegycMaTpuBaTb  YCTPOWCTBO
TEeNNOU30NAUMOHHOM MOACHINKA U (MNW) TEenno3almTHBLIX 3KPaHOB B Mpedenax BCEW 3acTpavBaeMon
nnowagki. TonwmHa nofackinkn hs, a Takke napameTpbl TENMO3aWUTHBLIX 3KPaHOB OnpenensTcs
MPOrHO3HbIM TEMNMOTEXHUYECKMM pacyeToOM W3 YCMOBUSA COXPaHEHVs MPUPOAHOrO TemnepaTypHOro
COCTOSIHUSI TPYHTOB W MOSIOXEHUS BEpPXHEW MNOBEPXHOCTM MHOFOMETHEMEP3NOro [pyHTa WM ee
nosblweHuns. [ns cnnoLwHbIX NOACHLINOK 3Ha4YeHue hs, M, AonyckaeTcs onpeaensaTb no opmyne
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rae dinn U disn - HOPMaTUBHbIE TNYOUHBLI CE30HHOTO OTTaMBaHMSI COOTBETCTBEHHO MPMPOAHOrO
rPYHTa W rpyHTa NOACHINKK, M, ONPeAensiemMble COrNacHo NpunoXxenuto I;

! -
dth - gonyctunmasn FJ'Iy6VIHa CEe30HHOro otTramBaHunda NnpnpoaHOro rpyHTa nog noacbinkon, M.

TpeboBaHusA K MaTepuany NoAcbINoK, cnocobam Mx yKnagku M ynioTHEHUS yCTaHaBMMBAKTCA B
NpPoeKTe C y4eTOM MECTHbIX ycrioBumn 1 6.3.11.

8.3 OcHoBaHus yHOAMEHTOB, 3aknagbiBaemMbiX B npefernax TOMWMHbl MNOACHINKW, crneayeT
paccuuTbiBaTb MO Hecyllen crnocobHocTn u pedopmauusam B cCOOTBETCTBUMM C TpebosaHuamu Crl
22.13330. lMpn OTCYTCTBMM MEPONPUATUIN NO YKPENMEHUI OTKOCa MOACLIMKU, PAcCTOsiHME OT LOKOMs
COoopyXeHust Ao BPOBKN NOACHINKMA AOMKHO BbITb HE MeHee 3 M, a KpyTM3Ha OTKOCOB MOACKINKN He Bonee
1:1,5 ons KpyNnHOOBNOMOYHLIX rPpyHTOB, 1:1,75 - Ans neckoB 1 1:2 - ANs NpoYnx maTepuaros.

Ecnu ctonbuyaTble unu neHTouHble (OyHAAMEHTbl YCTaHaBMMBAlOTCA Ha MHOroneTHemepsnble
rPYHTbI, coaepXaliue noaseMHble NbAbl, Mexay UX NoAoLIBOW U CNoeM NoA3eMHOro Nbaa AormkHa ObiTb
Npocnomnka NPUPOAHOrO FPyHTA, UCKYCCTBEHHO YNOXEHHas C YNIoTHEHMeM rpyHToBas nogylwka u (1nm)
HECYLUMN Tenno3awuTHbIN 3KpaH. TOMWWHY NPOCNOWKX (NOAYLIKW) crnedyeT npuHMMaTb ucxogsd u3
pacyeTa OCHOBaHWs MO Aedopmauun, HO HEe MeHee 4YeTBepTM LWUPWHbLI MoJoWBbl (hbyHAaMeHTa.
[MapameTpbl Tennos3awMTHOrO 9KpaHa OnpedenstoTcd TennOTEXHUYECKMM pacvyeToM C  y4eToM
Tennonepegayn Ot 34aHus K rPYHTY OCHOBaHMWSA MO PyHAAMEHTY.

8.4 Tpn ycTponcTBe CBaWHbIX PYHOAMEHTOB Ha ydacTkax C CWIbHOMbAUCTbIMUA FPyHTaMU W
NnoA3eMHbIMY NbAamMu criefyeT NPUMEHATb OYpOOMyCKHbIE CBan C 3anvBKOW M3BECTKOBO-MECHYaHbIX WIu
LleMEHTHO-NecYaHbIX PAaCTBOPOB C PaCCTOSIHNEM B OCAX HE MeHee ABYX AunameTpoB CKBaXuHbl. CBan He
OOIMKHBI ONUPATbCst Ha NPOCNon NbAa, a No4 UX TOpPLOM cnefyeT ycTpavBaTth YNIIOTHEHHYO TPYHTOBYHO
noayLlKy TOMLWHOW He MeHee amameTpa cBau. OTTavMBaHWE rpyHTa BOKPYr CBau U MOA €€ HWKHUM
TOPLIOM He JonycKaeTcs.

8.5 PacueT ocHoBaHui no Hecyu.l,el7| crnocobHocTn cneagyet nposBoAuTb C y4eTOM WU3MEHEHUA
TeMmneparyp B TedeHune aKkcniyatauunm:

ans crton64yatbix PYHAAMEHTOB Ha CUNMbHOMbAUCTLIX TPYHTaX M NOA3EMHbIX fbaax - no 8.7;

ONsl CBalHbIX (PYHOAMEHTOB B CUIMbHOMbAUCTBIX FpyHTax - no 8.9, a B NoA3eMHbIX NbAax - no
OaHHbIM NONeBbIX UCMbITAHUIA CBa CTaTUYECKOW BAaBMMBAtOLLEN HAarpy3Kou.

8.6 PacyeT ocHoBaHui no gecdopmaumsam cnegyeT NpovM3BOAUTD:
Ans cton64atbix yHAAMEHTOB Ha CUNBbHOMBAUCTBIX TPYHTaX U NOA3EMHBIX NbAax - no 8.8;

ONa cBavHbIX (PyHOAMEHTOB B CUMBbHOMBAUCTBLIX FPYHTAX W MOA3EMHbIX fbAaxX - MO LaHHbIM
noneBbIX UCMbITaHWA CBal CTaTUYECKOW BAABNUBAIOLLEN HArpy3KOM.

8.7 Cuny npefenbHOro CONPOTUBMEHUS (HECYLLyld CMOCOBGHOCTL) OCHOBaHUSA CTOMNOYaToro
dyHOaMeHTa Ha CUMNBbHOMNMbAUCTLIX MPYHTaX U NOA3EeMHbIX fbAax criefyeT onpeaensTs o 7.2.2, npu aToM
3Ha4eHusa R n Ry gonyckaeTcs npMHMMaTh no Tabnvuyam B.2 n B.3.

8.8 Ocapgky ocHoBaHusi cTonbuyatoro dyHgamMeHTa Ha CUMbHOMbAWUCTLIX FPYHTAX U NOA3EMHbIX
nbAax s cnegyeT onpeaenaTb no dopmyre

S=5p+5 (8.2)
rae Sp - ocagka, obycnoBneHHas ynnoTHEHNEM OCHOBaHWUS Nofd Harpyskon, onpegensiemas no U.1;

St - ocagka, OOycrnoBreHHas MNnacTUYHO-BA3KUM TeYEeHMEM T[pyHTa 3a 3afaHHbll  CPOK
3KCnnyaTauumn CoopyxXeHus, onpeaensiemas no dopmyrne

St = twv, (8.3)



30€ech ty - 3a4aHHbIN CPOK IKCNlyaTauum 34aHus (COOpPYKeHNs), NeT;

V - CKOPOCTb OCadku, M/rog, onpegensiemas ucxogs U3 MOAENN NIMHEWHO- UM HENMHENHOBSA3KOIo
NnonynpocTpaHCTBa; A0MyCcKaeTcsl onpeaensaTb No NpuroxexHuto .

8.9 Hecyuwyo cnocobHOCTb OCHOBaHUSA cBawHOro dyHoameHTa Fy B CUMIbHOMBAWUCTBIX TPYHTaX
cnefyeT onpefendtb NO AaHHbIM MOMEBbIX MCMbITaHWMWA cBan. [lonyckaeTcs onpeaendtb HeCyLlyto
CNOCOBHOCTL CBaM pacyeToM B COOTBETCTBMM C 7.2.2 M 7.2.3 N0 HauMeHblleMy 3HadeHuto Fy,
Nony4eHHOMY MO YCMOBUSIM €€ CONPOTUBMEHUS COABUTY MO FPYHTOBOMY pPacTBOPY WM CABUIY rPyHTOBOro
pacTBopa MO KOHTaKTy C nbAucTbiM rpyHTOM. B nocnegHem crnyyae 3uvadeHve Fy, kH, cnegyet
paccuuTbiBaTb Mo hopmyne

F. =77 RA\N+Zn:|:(1_ii,j)Rsh,j +ii,szh,i,j:|A%h,j 1 (8.4)
-1

roe Vi u 7 - 0603Ha4YeHus Te xe, 4To U B chopmyne (7.2);

R - pacyeTHOe COMpPOTUBMNEHNE CUNBHOMBLAMUCTOrO rPyHTa WUNKN NbAa NOA4 HWXKHMM KOHLOM CBaM,
klMa, onpegensiemoe Ansi CUNbHOMBANCTLIX TPYHTOB MHTEPMONsUMeEn Mexay 3HadeHuamMn R no Tabnmuam
B.1 n B.7, a ona nbpos - no Tabnuue B.7;

Ay - Nnowaab nonepeyHoro ceYeHUss CKBaXXMHbI, M2;
ii,j - NbAMCTOCTb 3a CYET NeAdHbIX BKIHOYEHNIA j-FO CInoA rpyHTa,

Rshj; Rshjij - pacyeTHble COMPOTUBIEHUS CABUrY FPYHTOBOrO pacTBopa MO MHOroreTHemep3riomy
FPYHTY M TPYHTOBOrO pacTeopa Mo fbay ANs cepeauHbl j-ro cnos, kla, npMHuMaemble COOTBETCTBEHHO
no tabnvuam B.4 n B.7;

Ashj - Nnowagb NOBEPXHOCTU cABWUra B j-M croe, onpefernsiemas B 3aBUCMMOCTM OT AuameTpa
CKBaXXWHbI, M2,

Ecnn npoyHOCTb CMep3aHus rpyHTOBOrO pacTBopa C MOBEPXHOCTbIO CBau Ra < Rsh, TO pacyeT
Hecylleln crnocobHocTn cean Fy no dopmyne (8.4) cnegyeT npousBoguTb Npu 3HadYeHUsAX Rsh = Raf,
npuHMMas nroLlagb NOBEPXHOCTU CABUra B j-M Crioe rpyHTa Ashj PaBHOW MoLiaan NoBepxHOCTM cBav B
3TOM croe.

MpumedaHune - B cnyyasx, korga noA TOpLOM CBau npedycMaTpuBaeTCsi YCTPOWCTBO FPYHTOBOW
noayLwku, 3HadeHne R B dopmyne (8.4) npuHMmaeTcs gnsa rpyHTa nogywku. Mpu aToM npegenbHas
Harpy3ska Ha TopeL cBau onpefensetca no copmyne (8.4), kak ons ceau, guameTp KOTOPOW paBeH
AVaMeTpy CKBaXWUHbI, @ ANVHA - TONLWMHE NOAYLLKM.

9 OcobeHHOCTH npoeKTnpoBaHusA OCHOBaHUA MU (*)yHJJ,aMeHTOB Ha 3aCOJIeHHbIX
MHOroneTHemMep3nbiX rpyHTax

9.1 [Onsa npoekTpoBaHWs (yHOAAMEHTOB Ha 3acCOfleHHbIX MHOrONneTHeMEep3rnbIX rpyHTax
MaTepuanbl M3bICKaHWA OOIPKHbI coAepXaTb AaHHble 06 yCroBusSX 3aneraHunsi 3acOfEeHHbIX PYHTOB,
CTerneHn nx 3acorieHHOCTH, a TaKke 0 XMMUYECKOM COCTaBe BOAHO-PaCTBOPUMbIX COSEN.

3aconeHHble MHOroneTHemMep3nble TPyHTbl MOTYT WCMONb30BaTbCs B KayecTBe OCHOBaHMUSA
COOPYXXEHWI Kak No npuHuuMny |, Tak u no npuHumny Il. Mpn 3TOM OOMKHO Y4YMTbIBATLCS MOBbILLEHHOE
KOPPO3MNHOE BO3AENCTBUE 3aCONEHHbIX FPYHTOB Ha MaTepuan yHOamMeHTOoB.

MpumevaHune - MbineeaTtble FPYHTHI CEBEPHOro MoOpCKoro nobepexbsi ¢ npeobnagaHuem conei
HaTpWii-kanMeBoro cocTaBa OTHOCSATCS K 3aCONEHHbIM.

9.2 OcHoBaHWsA U yHOAAMEHTbI Ha 3aCOJIEHHbIX MHOTONETHEMEP3IbIX FTPYHTaX NP NCMOMb30BaHMK
Takux rpyHTOB B Ka4yeCTBe OCHOBaHMSA MO npuHuuny | cnegyet npoektupoBaTth cornacHo 6.3.1 - 6.3.11 ¢
y4eToM crneayowmux ocobeHHoCTeN:

a) TeMmnepaTypa Hadana 3amep3aHusi 3aCONEHHbIX FPYHTOB Ty HUXKE TemnepaTypbl 3amep3aHus
aHarnorn4HbIX BUOOB HE3aCOJNIEHHLIX TPYHTOB M €e crieayeT ycTaHaBnMBaTb OMbITHBIM MYTEM C Yy4ETOM
npunoxexusa b;



6) nepexon 3acCoJieHHbIX TPYHTOB W3 nNnacTU4HOMEP3NOoro B TBepaoMep3noe COCTOoAHUE
nponcxognT npu bonee HU3KNX TeMnepartypax, 4emM aHalnorn4yHbiX He3aCOJIeHHbIX g)yHTOB, N OOJIKeH
f

NPUHUMATLCS MO AAaHHLIM OMbITHOTO onpegeneHus Ko MUUNEHTa UX CKUMAEMOCTHU c yyeTom 5.3;

B) 3aCOJIeHHble Mep3rible TPYHTbl OTJINYaOTCA NOHWXKEHHOMN NPOYHOCTbIO N MalibiIMKh 3Ha4YEeHUAMU
COI'IpOTVIBJ'IGHI/IVI caBury no NnOBEepxXHOCTU CMep3aHuA C (byHD,aMeHTOM;

r) Ha ydyacTkax C 3aCONEeHHbIMW FPYHTaMn MOXeT ObiTb HECKONMbKO 3aCOMEHHbIX FOPU3OHTOB C
pasHOM CTeneHbld 3acoNeHHOCTW, a TakkKe MOryT BCTpevyaTbCa OTAefbHble Cov UMM JIUH3bI
HaCbILLEHHbIX CUMbHO MUHEPanM3OBaHHbIMW BOAAMU FPYHTOB, HaxXoOsALMXCA B HEMEP3NOM COCTOSHUM
npu oTpuuaTenbHOW Temnepartype (Kpvornerun), BCKPbITUE KOTOPbIX CKBaXWHAMW MpU NOrPYyXeHUN cBaw
NPUBOAMUT K NOBbLILLIEHHOMY 3aCOMEHWIO FPYHTOB MO BCEW ANMHE CBau.

9.3 [lpuM cTpouTeENbCTBE HA 3aACONIEHHbIX T[PYHTax crieqyetT nNpUMEHATb  yHOAMEHTHI,
obecneynBatone Hanbonee NOMHOE UCMNONb30BaHWE COMPOTUBIIEHUSI MEP3TbIX TPYHTOB HOpMarbHOMY
OaBMeHuo (NnuTHble, cTonbyaTble U NEeHTOYHble PYHAAMEHTbI, CBau C yLUMpeHHOW nston u ap.). MNpu
OypoonyckHOM cnocobe Norpy>KeHns CBan CKBaXXUHbI JOJDKHbI ObITb AnamMeTpom He meHee Yyem Ha 10 cm
OOMbWMM MONEPEeYHOro cevyeHus cBam W 3anofiHATbCS, Kak MNpaBuro, W3BECTKOBO-MECHaHbIM UMK
LeMEeHTHO-NecyaHblM pacTBOpoM. [log HWKHMM KOHLOM CBau cregyeT YycTpavBaTbh YMMOTHEHHYHO
noayLuKy 13 LwebHs.

9.4 Hecywyo cnocobHOCTb OCHOBaHUM cTonbG4YaTtbiX M CBaWHbIX (PYHAAMEHTOB Ha 3aCOJNIEHHbIX
MHOFOMETHEMEP3NbIX TPYHTaX NPV MUCMOMb30BaHMU UX MO MpuHUMNy | cnegyeT onpeaensTb COrfacHo
7.2.2 - 7.2.3. Tlpy 3TOM pacyeTHble 3HAYEHWs COMPOTUBMEHUS TPYHTOB HOPManbHOMY OABIIEHWUIO U
CABUTY MO MOBEPXHOCTU cMep3aHus R 1 Rar cnegyeTt NpuUHMMAaTh MO ONbITHBIM AaHHbIM. [Nsi COopy>KeHui
MOHMXEHHOTO YPOBHSA OTBETCTBEHHOCTWU, a Takke Mpu MNPUBSI3KE TUMOBbLIX MPOEKTOB K MECTHbIM
ycnoBusiM, 3HadeHust R n R gonyckaeTtcs npMHumarth no Tabnuuam B.5 n B.6.

9.5 lpn pacyetax Hecyllehn CNOCOOHOCTU OCHOBaHMI OYPOOMYCKHbIX CBal 3aCONIEHHOCTb
rPYHTOBOro pacTtBopa M COMNPOTMBIIEHUSA CABUIY MO MOBEPXHOCTUM CBaM Ry cnegyeT npuHUMaThb Mo
3aCONEHHOCTM M 3HadeHusM Ry npunerawwero npupogHoro rpyHta. Ecnmu Hecywasa cnocoBHOCTb
OypoonyckHbIX CBal onpederneHa Mo pesynbTataMm MONeBbIX MCMNbITAHWA, TO PaCYeTHYK HECYLLYH
CNOCOBOHOCTE Takmx CBan crnegyet MpUHUMATb C MOHWXKAKLWMM  KOI(MPULNEHTOM, YYUTbIBAKOLLMM
NU3MEHEHNe TeMnepaTypHOro COCTOSHUSA U CTeMneHM 3acCONIeHHOCTU FPYHTOBOrO pacTBopa B npouecce
aKCMyaTaunm COOPYXKEHUs, YCTaHABNMBAEMbIM MO OMbITY MECTHOrO CTPOUTENLCTBA MMM NO AAHHbLIM
cneumanbHbIX UCCNeaoBaHUN.

MpumevaHne - [Ons onyckHbIX U GYpOOMYCKHbIX CBall pacyeTHble 3HavyeHWs Ry gonyckaetcs
NpUHUMaTh NPY CPeaHEB3BELLEHHOM 3Ha4YEeHUWN 3aCONEHHOCTM FPYHTOB MO ANUHE CBau.

9.6 PacyeT ocHoBaHU W YHOAMEHTOB Ha 3aCOMIEHHbIX MHOroONeTHEMEP3NbIX TPYHTax Mo
aecopmaumam cnegyeTt NPon3BOAUTb cornacHo 7.2.16, 7.2.17, kak Ha NNacTU4YHOMEP3MbIX FPYHTaX.

9.7 lMpun pacyeTHbIX AedopMaLmAX OCHOBaHUN, CIIOXEHHbLIX MEP3SbIMU 3aCONEHHBLIMU TPYHTaMM,
bonblie npedenbHbIX WAM  HEQOCTATOYHOM  HecylewW  CnocOOHOCTM  OCHOBaHWs  criegyet
npegycmaTtpmBaTb 4YaCTUYHYIO WNW  MOMHYKD 3aMeHYy 3acCOfeHHbIX [PYHTOB Ha He3acCOneHHble,
[AOMONHUTENBbHOE MOHWXEeHWe TemnepaTypbl FPYHTOB, NMPOPE3KY 3aCOMEHHbIX CIOeB rpyHTa rnybokumm
dyHOaMeHTamK, YCTPOMCTBO (DyHOAMEHTOB Ha MOACLINKax, pacrnpefensiowmnx Harpysku Ha Mepanble
rPYHTbl OCHOBaHWW, U Apyrne MeponpusTis, a B HeobXoaMMbIX Cryvasx OCyLEeCTBASATb CTPOUTENLCTBO C
NCNonbL30BaHNEM 3aCOSIEHHbIX MHOIONETHEMEP3IbIX IPYHTOB B Ka4eCTBE OCHOBaHWA Mo npuHumny Il.

9.8 OcHoBaHWsA 1M yHOAMEHTbI Ha 3aCOJIEHHbIX MHOTONETHEMEP3IbIX FPYHTaX NPWU NCMONb30BaHWK
UX B Ka4eCTBe OCHOBaHWI COOpYKeHui no npuHumny |l cnegyet npoekTnpoBaTh B COOTBETCTBUM € 6.4.1 -
6.4.7 n Tpebosanuamn CI 22.13330, CINM 24.13330 n CI1 28.13330.

10 OcoGeHHOCTM MNPOEKTUPOBAHMS OCHOBaHMM U (yHOAAMEHTOB Ha 3aTopdoBaHHbIX
MHOrOoJIeTHEMEP3IbIX FPYHTax

10.1 OcHoBaHusA M hyHOAMEHTbI Ha 3aTopdOBaHHbLIX MHOrONETHEMEP3IbIX FPyHTax n Topdax, a
TaKKe Ha rpyHTax Cc NPUMECbI0 OpraHMYeckux OCTaTKOB crnefyeT MNpOeKkTUpoBaTb B COOTBETCTBUM C
pasgenom 7 n tpeboBaHusamu CIT 22.13330 ¢ ydeToMm ux OOMbLIOA CXMMAEMOCTW MOoL HarpysKoW,
NposiBlieHWeM nnactuyeckux pedopMauui B LUMPOKOM AuanasoHe oTpuuaTterbHbiX TemnepaTyp,
NMOHWXXEHHOW MPOYHOCTLID CMEep3aHusa ¢ oyHAamMeHTaMK, HU3KOW TEenronpoBOAHOCTLIO U 3aMeafleHHON



cTtabunusaumen ocagok Npu oTTanBaHuy, a Takke ¢ ydetom TpebosaHun CI128.13330.

10.2 Mpwn ncnonb3oBaHMM 3aTopoBaHHbLIX TPYHTOB B Ka4eCcTBe OCHOBaHWN No npuHumny | cnegyet
NPUMEHATb MMAWTHble, cTonbyaTtble W CcBaWHble yHOAMEeHTbl, a Takke Marno3arnybrneHHble |
NOBEPXHOCTHbIE (hbyHAaMeHTbl Ha noackinkax. CBau criegyeT norpyxaTtb GypoonyckHbiM crnocobom B
CKBaXXMHbl AvameTpoM Ha 10 cM GonbLUMM NONEPEYHOro CEHYEHUSI CBau C 3anofTHEHNEM Na3yX LEMEHTHO-
necyaHblM PacTBOPOM WM OPYrMM pPacTBOPOM MO MPOEKTY; OnNMpaHue cBal Ha npocron Ttopda He
ponyckaetcs. [log nmogowBown NAWTHBIX M cTonbyaTbix (byHOAMEHTOB crnefyeT ycTpauBaTb MecdaHylo
noAayLKy TOMWMHON He MeHee: Ans NnuTHbIX pyHaameHToB - 0,3 M, And ctonbuyaTtbiX - MOMOBUHbI
LWMPUHBI NOAOLWBbLI yHAaMeHTa. [lpu HebonbLION TOMWUHE MOKPOBHOrO TOP(PSIHOrO Cnosi cnegyet
npegycmaTtpusaTh €ro yaaneHuve.

10.3 PacueT Hecyllen CnocoOGHOCTM OCHOBaHWIM cTonb4YaTbiX M CBaWHbIX (PyHOAMEHTOB Ha
3aTophOBaHHbLIX FPYHTax MpU UX UCMOMb30BaHWM MO NpuHUMNY | npousBoguTcs cormacHo 7.2.2 - 7.2.3.
lMpu 3TOM pacyeTHble 3HAYEeHWUs COMPOTUBMEHUS 3TUX TPYHTOB HOpPMarnbHOMY AAaBIIEHWIO U COBWTY MO
NMOBEPXHOCTU CMep3aHua ¢ dyHOaMeHTOM R un Ry cnegyeT npuHUMaTh NO OMbITHbIM AaHHbIM. [ns
COOPYXXEHUI MOHWMXEHHOrO YPOBHSI OTBETCTBEHHOCTW, a Takke [Ans NpeABapUTENbHBIX pPacyeToB
OCHOBaHWU 3Ha4yeHns R 1 Ra gonyckaeTca npuHumarh no Tabnuue B.8.

OcHoBaHusl (byHOAMEHTOB, BO3BOAMMBIX Ha MOACHINKAx, crieQyeT paccyuTbiBaTb MO Hecyllen
CNoCcoBHOCTU FPYHTOB MOACHINKM C NPOBEPKON CUbl NPpeaenbHOro CoNpoTUBIIEHNS OCHOBAHNUSA Ha YPOBHE
MOBEPXHOCTU MNPUPOAHbIX 3aTOP(OBAHHbIX FPYHTOB C Y4YETOM pacyeTHOW [NyOGuHbI CE30HHOro
oTTavBaHusl. Ecnu pacyeTHasi rnybuHa oTTavBaHust 6osblue TOMLWMHbI NOACHIMNKA, TO OCHOBaHWE JOJKHO
GbITb TaKKe paccyMTaHo Mo AedopmaLusim.

10.4 PacyeT OCHOBaHWW, CMOXEHHbIX OWOreHHbIMM rpyHTamu, no Aedopmauuam cnegyet
npou3BoauTb: cTonbyatbix - No 7.2.16, 7.2.17; cBanHbIX - NO pe3ynbTataMm MofeBbiX UCMbITaHWIA CBan
cTaTM4ecKon BAABMMBAOLLEN HArpy3KOW.

10.5 OcHoBaHWA 1 pyHAaMEHTbI Ha 3aTOPOBaHHbBIX FPYHTaX NpW MCNOMIb30BAHUN TakNX FPYHTOB B
KayecTBe OCHOBaHWMA Mo npuHuMny |l HeobxogMmo npoekTupoBaTb B COOTBETCTBUMM C 6.4.1 - 6.4.5 1
TpeboBaHusimn CIM 22.13330 n CI1 24.13330.

11 OCOGEeHHOCTU NPOEeKTUPOBAHMS OCHOBaHUW U (pyHAAMEHTOB Ha MHOrosieTHeMep3nbixX
rpyHTax B CEMCMMUYECKUX parnoHax

11.1 OcHoBaHus 1 pyHOaMEHTbI COOPYXEHWUI, BO3BOAUMbBIX HA MHOFOMETHEMEP3nbIX rPyHTax Ha
nrnowagkax C pacyeTHOW celcMmyHocTblo 7, 8 M 9 GannoB cnegyeT NpPoOeKTMpoBaTb C Yy4YeTOM
TpebosaHun CI1 14.13330, CI1 22.13330, CIN 24.13330, CI1 35.13330 n HacToswero ceoga npasuin.

11.2 [ns cencMum4eckux panvioHOB C pacyeTHOW cencMuyHocTbio 7, 8 m 9 6annos cnegyet
npegycmatpuBatb UCMOMb30BaHWE MHOrONETHEMEP3IbIX FPYHTOB B KA4ECTBE OCHOBAaHWUsI MO NpuHUMNy .
Mpy HEBO3MOXHOCTM MCMOMb30BaHWS TPYHTOB B KayecTBE OCHOBaHUS MO MNpuHUMNy | gonyckaetcs
ucnonb3oBaHve Ux Mo npuHumny Il Npu ycrnoBum onupaHus pyHOAMEHTOB Ha CKarbHble UMW Opyrue
MariocXXmmaeMble Npu OTTanBaHUK FPYHTLI MW HA NPEABAPUTENBHO OTTasiHHBIE Y YNITOTHEHHbIE FPYHTbI.

11.3 B cencmumyeckux parnoHax cnegyet NpUMEHNATb Te Xe BuAbl CBaW, YTO U B HECENCMUYECKUX
parioHax, KpoMe cBal 6e3 nonepeyvyHoro apMuMpoBaHus. MMybuHa NorpyxeHus ceain B rpyHT (MCKMovas
CBaun-CTOWKM) JOIDKHA ObITb HE MeHee 4 M.

11.4 PacyeT oCHOBaHWiA U OyHOAMEHTOB MO HECYLLEen CNOCOBHOCTU Ha BEPTUKANbHYIO Harpysky c
Y4EeTOM CENCMUYECKMX BO3OENCTBUI CreayeT NPON3BOAUTL COrfacHo 7.2.1, Npy aToM cuiy npeaenbHoro
COMNPOTMBIEHUS OCHOBaHMSA HeoOXxoaMMo onpenensTb ¢ ydetoM 11.5, 11.6, a k09 pULMEHT HAQEXKHOCTK
npUHUMaThb:

npn ncnonb3oBaHUN MHOrofieTHeMep3nbliX TPYHTOB B KayeCTBe OCHOBaHUA NO npuHUUNy | - no
7.2.1;

npy MCMosib30BaHUN MHOrONeTHEMEpP3rblX MPYHTOB B KavyeCcTBe OCHOBaHMsA no npuHuuny Il - ons
(PyHOAMEHTOB HA ECTECTBEHHOM OCHOBaHUW - Vi = 1,5, a ans cealHbix - no CI 24.13330.

11.5 Hecywwyto cnocobHOCTb BepTUKarnbHO HarpyXeHHon Bucaven cean Fy, a Takke ctonbyartoro
dyHAameHTa npy UCNOoMb30BaHNM MHOrONEeTHEMEP3IbIX TPYHTOB B KAYECTBE OCHOBaHWS MO nNpuHUMny |, ¢
y4eTOM CENCMUYECKUX BO3OENCTBUI crieayeT onpeaensTb CornacHo 7.2.2 n npunoxexuto J1; npu atom



pacyeTHOe COMPOTMBIIEHME PyHTa WM TPYHTOBOIO pacTBopa CABWUrY MO MOBEPXHOCTU CMep3aHus C
hbyHOaMEHTOM Rgf ¥ pacyeTHOe AaBrieHUe Mep3rioro rpyHTa Mof HWKHUM KOHLIOM CBau Uiv MOAOLLBOM
cTon6yartoro pyHaameHTa R, a Takke COMPOTUBIIEHWUST MEP3MOro rpyHTa nogd HWKHUM KOHUOM R¢ 1 mno
GOKOBOI MOBEPXHOCTM CMep3aHusi Rar, pPacCUMTaHHble MO AAHHBIM TOSIEBLIX METOAOB MCMbITaHWIA,

HeoBX0AMMO YMHOXaTb Ha KO3MMULMEHT YCNoBuii paboTbl OCHOBAHUA Yeq, MPUHUMaEMbIi Nno Tabnuue
11.1.

Tabnuua 11.1

PacueTHas CelcMUYHOCTL B KoadbpuumeHT ycrosuin paboTel Veq ONA rPYHTOB
6annax
TBEPOOMEP3IIbIX nnacTUYHOMEpP3IbIX Cbiny4emMep3rnbIx
7 1,0 0,9 0,95
8 1,0 0,8 0,9
9 1,0 0,7 0,8

MpumeyaHune - lMpu onupaHMM CBan-CTOEK Ha CKarbHble UM HECKMMaemble KpPYnHOOMoYHble

TPYHTBI 3HAYEHNE KO3dUUMEHTA Yeq NPUHUMaETCS paBHbIM 1,0.

ﬂ,]‘lﬂ cBan B nnacTm4yHOMep3nbIX rpyHTax 3Ha4deHue Raf cneanyet npuHMMaTb paBHbIM HYNMKO B
npegenax oOT BEpXHEW rpaHuLbl MHOrONETHEMEP3NbIX TPYHTOB [0 pacyeTHoW rmyouHbl hg, M,
onpegensiemon no coopmyne

3
h, =—,
¢ =7 (1L

&

roe &, - koappuumneHT gedopmaumn cuctembl "cBas-rpyHT", onpegensiemMblii No pesyrbratam
McnbiTaHWi B cooTBeTCTBUMM C 11.6.

11.6 PacueT cBal No MNPOYHOCTM MaTepuana Ha COBMECTHOoe [OeWCTBME pacyeTHbIX YCUINun
(mpogonbHOW  cumbl, M3rMbalWwero MOMEHTa W MOMEpPeYHOM Ccunbl) NpUM  UCMOMb30BaHWM
MHOrFONETHEMEP3bIX OCHOBaHUIM MO MpuHUMNy | crnegyeT NpoM3BOAWUTb B 3aBUCUMOCTU OT pPacyeTHbIX
3HAYeHUI CENCMMNYECKMX Harpy3ok B cooTBeTCTBMM ¢ TpeboBaHuamun CI124.13330 ¢ yyetom 7.2.14. IMpu

3TOM [Anisl cBali B NNAaCTUYHOMEP3MbIX IPYHTax KoahduLUMeHT gedopmanmm cuctemMsl "cBas-rpyHt" &, m-
1, cnepyeT onpenensATb MO pe3ynbTaTaM MUCNbITaHUIA CBall CTaTUYECKOW FOPU3OHTANbHOW Harpyskom no
dopmyne

F
a. =134 h
; LET 112

roe Fn - ropnsoHTansHaga Harpyaka, kKH, npyuHnmaemas pasHoun 0,7Fn ;

3n0ecb Fny - ropusoHTanbHasi npefenbHasi Harpyska, kH, B ypOBHE NOBEPXHOCTW TpyHTa, Mpu
KOTOPOW NepemeLleHNe UCNbITYEMON CBau HauYMHaeT Bo3pacTaTb 6e3 yBennYeHus Harpysku;

Uo - FOPU3OHTarNbHOE MepemellleHne CBan B YPOBHE MOBEPXHOCTU PYHTa, M, ornpeadensemoe no
rpacduky 3aBMCUMOCTM TOPU3OHTambHbIX MepemMeLleHnid OT Harpysku Mpu YCNOBHOW cTabunusauum

nepemeu.l,eHMPl, eClnn pacyeT BeOeTcd Ha CTaTudeCKne Harpysku, u 6e3 yCJ'IOBHOVI cTabunusaunm
nepemeu.l,eHMPl, €CJIn pacyeT BeaeTcA Ha cencMmn4eckmne Bo3aencTBms;

Ep - MOAYnb yNpyrocTu matepuana cea, klla;
| - MOMEHT UHepLMM CeYeHns cBau, M2,

11.7 TpoBepKy OCHOBaHusi cTonbyaToro dyHOaMeHTa Ha TOpPU3OHTaNbHYK U BHELEHTPEHHO



CXUMAIOLLLYIO Harpy3ku ¢ y4eTOM CEeMCMUYECKMX BO3OENCTBUA NPU UCMOMb30BAHUM MHOMONETHEMEP3NbIX
rPYHTOB B KayeCTBe OCHOBaHMA MO npuHUmMny | cnegyeT npou3BOAWTb Ha ONPOKWAbIBAHWE WU CABUT MO
nogoLuse pyHaameHTa ¢ yyetom 7.2.13.

anI OEeNCTBMM CENCMUYECKMX Harpys3ok, co3garwmnx MOMEHTbl cun B obounx HanpaBleHNnAX
noaoLBbl prHD,aMeHTa, pacyeT OCHOBaHWA cleayet npou3BOoAUTb pasfesyibHO Ha nencrteme cun u
MOMEHTOB B KaXX[OM HanpaBJieHn He3aBNCUMO Apyr OT Apyra.

11.8 Pacyer ocHoBaHMN U QYHOAMEHTOB C YYEeTOM CENCMUYECKUX BO3OENCTBUMA Mpu
MCNOMb30BaHUN  MHOrONMETHEMEP3nbIX [PyHTOB no npuHuuny I HeobxogMmo npou3BoauTb B
cootBetcTBun ¢ CI 22.13330, CI 24.13330 n 7.3.1 - 7.3.15 Kkak pacyeT oTTamBaoLLMX OCHOBaHWi. [pn
3TOM oTpuuaTenbHble (HeraTMBHbIE) CUIbl TPEHMS, Bbl3BaHHblE OCAOKOW OTTauBalLWMX FPYHTOB, B
pacyeTax OCHOBaHWUM Ha CericMUYecKne BO3OENCTBUSI HE YYUTLIBAKOTCH, €CNN OTTamBaroLLlee OCHOBaHWE
CINOXEHO MecyaHbIMU U KPYNHOOBMOMOYHLIMY TPYHTaMMK, OCaZKM KOTOPbIX 3aBepLUaloTCs B NpoLecce Mx
OoTTamBaHus.

12 OcobGeHHOCTU MNPOEKTUPOBaAHMSI OCHOBaHUM W (pyHAAMEHTOB MOCTOB M Tpyo nop
HacbINsAMHK

12.1 OcHoBaHus 1 yHOAMEHTbLI MOCTOB M Tpyb noa HackinsMmu (ganee - Tpyd), BO3BOAMMbIX Ha
TEPPUTOPUSX PaCNpPOCTPAHEHUS MHOTOMETHEMEP3NbIX FPYHTOB, criegyeT NPOeKTUpoBaTb C y4eTOM
AONONHUTENbHLIX  TpeboBaHWi, codepXawmxca B HacTtoswem pasgene. TpeboBaHua  no
NPOEKTUPOBaHMIO NpuBeaeHsbI B [3].

12.2 B npoektax yHOAMEHTOB MOCTOB U TPyd HeOBXOAMMO OOMONHUTENLHO (MO CpPaBHEHWIO C
dyHOaMEHTaMU 34aHUN) yYUTbIBaTb BNUSHUE Cneayowmx hakTopoB:

BO3OencTBMe Ha COOpPYXeHnd, KpomMe BepTUKalribHblX, 3Ha4YUTEJIbHbIX TOPU3OHTallbHbIX CUIT OT
BPEMEHHbIX NOABUMXHbIX HAarpy3ok, OaBneHumn FPYHTa " NbAaa;

YMEHbLUEHNE HecyLleln CrnocobHOCTM OCHOBaHWIA BCMEACTBME pa3MbiBOB AHA BOAOTOKA WK
OTENNSALLEro BO3AENCTBMSA BOAbI HA MHOTONIETHEMEP3NbIE IPYHTbI;

BO3pacCTaHne Cuil MOPO3HOINo ny4YeHndA TrpyHTOB WU3-3a MOBLILEHHONW WX BRAXHOCTU BOMM3K
BOAOTOKOB U YMEHbLUEHNEe 3TUX CUIl Npn yserindeHnn ToJ1LLNHbI CHErTroBOIro NOKpPOBa;

HapyLleHMe YCTONYMBOCTH GeperoBbix CKIOHOB BCreACTBUE NPOSIBIIEHUS OMNOM3HEBBLIX NMPOLIECCOB;
nosiBfieHne Haneam B npeaenax CoopyXeHun.

12.3 Harpyskm u Bo3gencTBus Ha yHOaMeHTel MOCTOB W Tpyb cnegyet npuvHMMaTb B
cooTBeTCcTBUMM € TpeboBaHusamu CI1 35.13330.

12.4 B ocHOBaHuUsAX (hyHAaMEHTOB MOCTOB MHOTFONIETHEMEP3NbIE rPYHThI criegyeT NUCMonb30BaTh MO
npuHUmny |, ecnu Ha ypoBHe HM3a CBalHbIX 3NeMEHTOB (CBan-cTonboB, cBan-o60MnoyeK) B Te4eHe BCero
nepvioga aKcrnyataumm COOPYXEHUN TPYHTbl HaxXOASATCH B TBepOOMEep3rioM cocTosHuu. [lonyckaetcs
ucnone3osaTb Mo NpuHUMNY | NnacTuyHoMep3nble rPYHThI, BKMOYas 3acorfeHHble, Npyu YCroBuW, Y4TO B
TeueHve BCero nepuoga 3KchryaTauum COOpYXeHun obecnedeHa ux oTpuuaTenbHas Temneparypa,
Tpebyemasi No pacyeTy HecyLlel CoCOGHOCTU OCHOBaHMN.

B0O3MOXHOCTb UCMOMb30BaHMUS MHOrofieTHEMEP3SbIX FPYHTOB B KA4eCTBe OCHOBaHWM MO NPUHLMNY
Il ona pyHOAMEHTOB MENKOro 3aroXeHusi 1 CBavHbIX AOSHKHA OnpefensaTbCcsa ncxops uid TpeboBaHun
6.1.3,6.1.4 1 6.1.6.

12.5 Mpu NpoeKkTMpoBaHUN CreayeT BbINOMHATL MPOrHO3, B TOM YWUCHE YUCIEHHLIMWU MeToAaMMu,
W3MEHEHU TeMMepaTypHOro peXxuma MHOroNeTHEMEP3NbIX T[PYHTOB, WCMNOMb3yEMbIX B KayecTBe
OCHOBaHWA no npuHUMny |, B cny4yae HeobGxoguMOCTW NpeaycMaTpUBaETCS OCYLLECTBREHUE
MeponpusaTUiA No obecrevyeHnio Mepsnoro COCTOSIHMS TPYHTOB M KOHTPOMb MX TemrepaTypbl B TeYeHue
BCEro rnepuoga aKcnnyatauunm COOPY>KEHWUIA.

126 COY wn TennosawuTHble 9KpaHbl HEOOXOAMMO TMPUMEHSITb B CRyyasx MpakTU4ecKon
HEBO3MOXHOCTU WMNN HEJOCTAaTOMHOM 3MAPEKTUBHOCTU APYrMX pelleHnin Ans noggepaHus Ha Becb
nepuog 9KcnnyatauuMum COOPYXEHUN TemnepaTypbl [PYyHTOB, TpebyemMon no pacyeTy HecyLlen
cnocobHocTM ocHosBaHui. Yucno COY cnegyeT npuHMMaTb MO pacdeTy C  NOBbIWAOLWUM
koadppuumentom 1,4. MNpu wucnonssosaHun COY cneagyeT OCYLLECTBASATbL KOHTPOMb TemnepaTtypbl



rPYHTOB OCHOBaHUSA B 30He aencteusg COY.

12.7 ®yHOaMeHTbl MOCTOB MNPU  UCMOSIb30BAaHMM MHOTONIETHEMEP3NbIX TPYHTOB B KayecTBe
OCHOBaHui No npuHuunam | n Il cnegyeT NpoekTMpoBaTh CBaNHBLIMW C POCTBEPKOM, PacnosioXKeHHbIM Haj
NMOBEPXHOCTLIO FPyHTa unu Boabl. [lpu 3TOM Heobxooumo npegycmatpvBaTb MeEpbl, MCKYaoLlme
BO3MOXHOCTb MOBPEXAEHMS CBal IeQOXOAOM, KapvyexodoMm Wnn ApyrMMu  HebnaronpusiTHbIMU
BO3ENCTBUSIMU.

®PyHOaMeHTbI MEnKoro 3anoXeHusi (Ha eCTeCTBEHHOM OCHOBaHWW) OOMYCKAETCst MPOEKTUPOBATb
Ansi MOCTOB, BO3BOAMMbIX, Kak MpaBWio, Ha WCMOMb3yemblX Mo npuHumny |l MHOroneTHeMep3anbix
rPyHTax, €cnu nocrie MosIHOro OTTaMBaHWsi TakMX FPYHTOB OCadKM WM KPEHbl OMop He MpeBbilakT
npeaenbHO AONYCTUMBIX 3HAYEHUI MO YCNOBUSIM HOPMaIbHOWM 3KCMyaTaLumn COOPYKEeHWIA.

Onsa Tpy6 cnegyeT npegycmatpuBaTb (PyHAAMEHTbl MErKOro 3arnoXeHus He3aBucumo OT BuAa
FPYHTOB U NPUHLMMNA MX UCNOMNb30BaHWNS B KAYE€CTBE OCHOBAHWSA NPW YCOBUW, YTO CYMMapHoe 3HayeHune
0ocafKku Ucnonb3yeMblix No NpuHUMny |l rpyHTOB MOXeT BbiTb KOMMEHCUPOBAHO CTPOUTENBbHLIM NOAHLEMOM
notka Tpy6.

12.8 MHoroneTHemep3nble TPYHTbl B OCHOBaHUM (QyHOAMEHTOB Marioro mMocta Wnu Tpyobl K
npunerarwWwmx y4acTKOB Hacbiny criedyeT MCMosfib3oBaTb MO OOAHOMY MPUHUMMY, HE AOMycKas onupaHust
MX YaCTUYHO Ha Mep3Sible U YaCTUYHO Ha HEMEP3Sble UMM OTTauBaloLLME TPYHTHI.

12.9 B rpyHTax, nogBepXeHHbIX MOPO3HOMY MYYEHMWIO, HE3ABMCMMO OT MPUHATOrO NPUHUMNA KX
MCMNOMb30BaHNsA B Ka4eCTBe OCHOBaHWS NogowBy (OyHAAMEHTOB MENKOro 3anoXeHus Ansg MocToB u Tpy6
cnegyet 3arnybnaTb HE MeHee YeM Ha BenuuuHy, ykasaHHyto B Tabnuvue 5.3 CI1 22.13330.2016 npwm
pacnonoXeHnn ypoBHA MOA3EMHbIX BOA4 Ha rnybuHe dy <= df + 2 M, @ NOOOLWBY PaCMOSIOXKEHHOIO B
rPyHTE pPOCTBEpPKa CBaWHbIX PyHOAMEHTOB - He MeHee 4em Ha 0,25 M HWMXKe pacdeTHOW rNyOUHbI
Ce30HHOro NpoMep3aHna-oTTanBaHWs rPyHTOB.

Ecnn rnybuHa 3anoxeHua QyHOaMEHTOB [JofkHa OblTb HE MeHee pacyeTHOW rnyOuHbl
npomMep3aHuns rpyHTa, Bce dPyHAaMeHTbl, 3a UCKMYeHneM (PyHAaMEHTOB UMM rPYHTOBLIX MOAYLIEK ANS
cpegHux 3BeHbeB OAHOOYKOBbLIX TPYO AnameTpoM A0 2 M crniegyeT 3arnybnats He meHee Yem Ha 0,25 m
HWXe pacyeTHOW MyOuHbl nNpomep3aHust rpyHTa. lpu 3TOM 3a pacyeTHy rmybuHy npomep3aHusi
NPYHUMaETCs ee HOPMaTUBHOE 3HaYeHe.

CDyH}J,aMeHTbI Unn rpyHToBbIEe NOoAYLWKN CpedHUX 3BeHbeB OOHOOYKOBbIX pr6 anamMmeTpomM Ao 2Mm
O0NyCcKaeTCA 3aknagbiBaTb be3 yyeTa FJ'IY6I/IHbI npomMep3aHnd rpyHTa.

B cnydyaax, korga rnybvHa 3anoxeHus (pyHOaMEHTOB He 3aBUCUT OT pacyeTHOW rNyOuHbI
npoMep3aHuns rpyHTa, COOTBETCTBYHOLUME TPYHTHI, YKa3aHHble B Tabnuue 5.3 CI1 22.13330.2016, 4omkHbI
3aneratb He MeHee 4eM Ha 1 M HWXKe HOpMaTMBHOW rMyBuHbI NPOMep3aHns rpyHTa.

NogowBy BLICOKOrO pPOCTBEpPKa CBaWHbLIX (PyHOAMEHTOB MOCTOB crielyeT pacnosiaratb C 3a30pOM
OT MOBEPXHOCTU rpyHTa He MeHee 0,5 M B yCcToAX 1 1 M - B NPOMEXYTOYHbIX OMopax.

I'Ipmmeanme - Fny6V|Hy 3alrioXeHuna (byH}J,aMeHTOB M TPYHTOBbIX noAgyuwek non cpeaHune 3BeHbA
pr6 anameTpom 2 M n bonee cnefyet Ha3Ha4vaTb C y4€TOM YMEHbLUEHUA rJ'Iy6l/IHbI npomMmep3aHna rpyHta
B HanpasJiEHNN K OCK HacCbIMW.

1210 B HenogBepXeHHbIX MOPO3HOMY MYYEHUIO [pyHTax MOAOLUBY POCTBEPKA CBaNHbIX
dyHOAMEHTOB Mnu (pyHOaMEHTOB MENIKOro 3anoXeHWss MOCTOB U TpyO AonyckaeTcs pacnonaratb B
npegenax crnost CE30HHOIo NMPOMeEP3aHUA-0TTaMBaHUA MPU YCITOBUM, YTO HWKHSAS rpaHuua TOJSM TaKuX
TPYHTOB 3areraet He MeHee 4YeM Ha 1 M HWKe pacyeTHOW rMnyOuHbI NMPOMeEp3aHus U, KpOMe TOro, B
npegenax 30Hbl NPOMep3aHMsa OTCYTCTBYET BEPOATHOCTb 06pa3oBaHMs NMMH3bI NbAa, B TOM 4nicne u oT
HaMOpPHbIX NOA3EMHbIX BOA.

12.11 TMopowy pyHOAMEHTOB MENKOro 3anoXeHUss U HUWXHWE KOHLbl CBal He [onyckaeTcs
onvpaTb HENOCPEACTBEHHO HA MNOA3EMHbIE Nbfbl, CUIIbHONBAUCTBIE TPYHTLI, @ TaKke Ha 3aTOpPPOBaHHbIE
MHOrONeTHEMEpP3Ible IPYHTHI.

12.12 Pac4yeTbl ocHoBaHWiA hyHAAaMEHTOB MOCTOB U Tpyb crieayeT Npon3BOAnTb:
a) Npu UCNorb30BaHUN TBEPAOMEP3MbIX FPYHTOB MO NpUHUUNY | - N0 HecyLLen cnocoBHOCTY;

6) npu WCMONb30BaHWM MHOTFOSIETHEMEP3MbIX T[PYHTOB No  npuHuuny I, @ FUMHUCTBIX



nnacTM4HOMEP3IbIX U NO NpuHUKUNy |- no Hecyu.l,e|7| CnocoBbHOCTU K No ,El,e(bOpMaLl,I/lﬂM.
,D,OI'IYCKaeTCFI He onpeaenAaTb oCagku OCHOBaHWi prHﬂ,aMeHTOB MOCTOB!

a) BCEX CUCTEM W NpofieToB Mnpu onupaHun beHLl,aMeHTOB Ha MHOroneTHemeparble TPYyHThHI,
ncnosb3dyemblie no npuHuuny [, 32 UCKIOYEHNEM NNacTM4HOMeEP3nbIX MUHUCTLIX TPYHTOB;

0) BHELIHe cTaTUYeCcKn onpeaennmMblX CUCTEM KeNe3HOOOPOXHbIX MOCTOB C MponieTamu 4o 55 m u
aBTOAOPOXHbIX C npornetamu go 105 M npu onupaHumM oyHAaMEHTOB Ha Ucnonb3yemble no npuHumny
CKanbHbIE U Opyrne ManocKMMaemble Npyu OTTauBaHUU FPYHTHI.

Pacuetbl ocHoBaHum Tpy6 cnegyeTr npousBOAMTb MO Hecywew cnocobHoctu. Ha
CUMNBHOCXKMMAaeEMbIX NPU OTTaMBaHUKW rpyHTax, UCNonb3yembix No npuHumny Il, ocHoBaHus Tpyd cneayeTt
paccuuTbiBaTb MO HECYyLLen cnocoBHOCTM U No Aechopmaumsm, BKNOYas onpeaeneHne nx ocagku.

12.13 PacyeT ocHoBaHusi cBal Onsi OyHAAaMEHTOB OMOP MOCTOB MO HECyLen CnocobHOCTU
MHOrONeTHEMEP3IbIX FPYHTOB, UCMOMb3yeMbIX MO NpuHUMNY |, cnegyeT Npov3BoAWTb corfnacHo 7.2.1 u

7.2.2. Mpn aTom 3HaveHne 7, B cpopmyne (7.1) cnegyeT npuHMMaTh paBHbIM 1,4 HE3aBUCKMMO OT Yucna
cBall B (pyHOaMeHTe W OT MOSIOXKEeHNs MOoAOLWBbI POCTBEPKA MO OTHOLUEHWIO K MOBEPXHOCTWU FPyHTa.

3HaueHune koacpdumumenTa 7 B hopmyne (7.2) gonyckaeTcs npuHUMaTh paBHbiM 1,0.

[nsa KpaTKoBPEMEHHOW YacTU Harpy3oK pacyeTHble 3HadYeHnss R n Ry ucxogs us 7.2.3 gonyckaeTtcs
npuHMUMaTb C  MOBbIWAKWNM KO3 EPUUMEHTOM N;, paBHbIM: AOfs CBaWHbIX (yHOAMEHTOB
XEene3HoAOopPOXHbIX MocToB 1,35 - npy OOHOBPEMEHHOM [OEWCTBUM MOCTOSIHHBbIX W BPEMEHHbIX
BEpTMKanbHbIX Harpy3ok; 1,5 - npu OEWCTBMM MOCTOSIHHBbIX M BPEMEHHbIX COBMECTHO C BPEMEHHbLIMU
rOPU3OHTamNbHLIMU Harpy3kamu (BKMYasi CENCMUYECKMEe Harpysku); Ans CBalHbIX (YHOAMEHTOB
aBTOAOPOXHbIX MOCTOB - COOTBETCTBEHHO 1,5 1 1,75.

D,J'Iﬂ Xene3HoA4OPOXHbIX MOCTOB Ha CTaHUMOHHbIX M noAbe3dHblX MNYyTAX, FOPOACKUX, a TaKxe
Opyrnx MOCTOB, Ha KOTOpPbIX BO3MOXHbl CUCTEMaATU4eCKMe OCTaHOBKM Ha HeonpeneneHHoe BpeMsA

rnoesfoB WNM aBTOTpaHCMopTa, 3HaveHue koadduumneHta Y. B dopmyne (7.2) cneayeT NpuUHUMaTbL
paBHbIM 1,0.

12.14 PacyeT ocHOBaHWUIA CBaWHbIX PyHAAMEHTOB MO HECyLLen cnocobHOCTU MHOIONEeTHEMEP3IbIX
rPYHTOB, MCNONb3yeMblX MO MpuHumny I, cnegyeT nNpou3BoauTb B COOTBETCTBMU C TpeboBaHusimm Cr1
24.13330. MNpu aTtoMm pacyeTHOe COMpPOTUBIIEHUE OTTauMBalLWMX FPYHTOB MOA TOPLOM cBan cnegyeT
npuHumatb no CI1 24.13330, kak gns 6ypoBbIx cBan.

PacyeTr no Hecywen cnocobHOCTM OCHOBaHUW (PyHOAAMEHTOB MENKOro 3aroXeHus Ha
MHOrONeTHeEMepP3nbIX FPyHTax, UCnonb3yemMbix No npuxHumny I, cnegyet nponssoants no ClM 35.13330.

12.15 ®yHaameHTbl 6eperoBbIixX, NEPEXOAHbIX U MPOMEXYTOYHbIX OMOP MOCTOB Ha KPYTbIX CKIOHaX,
a Takke OyHOaMeHTbl YCTOEB NPU BbICOKMX HACLIMSAX B CryYasx pacrnofioXeHus nog Hecylmum crioem
nnacta Hemeps3noro unuM oTTamBalrowero (B nepuog akcnayatauum MOCTa) MMHUCTOrO TFpyHTa Mnu
MPOCIIONKA  HaCbIWEHHOr0 BOAOW MNecka, noACTUIIAeMOro MMUHUCTBIM — TPYHTOM, Heobxogumo
paccuuTbiBaTb MO YCTOMYMBOCTM NPOTUB Trnybokoro casura (CMeLleHust pyHOaMeHTa COBMECTHO C
TPYHTOM) MO KPYrMOUMIMHOPUYECKON WM Jpyron Oornee onacHoOM MNOBEPXHOCTU CKOMbXeHus. [Ons
yKasaHHbIX YCrOBUI crieqyeT Takke npoBepsATb BO3SMOXHOCTb MNOSABIEHNA MECTHbIX OMOM3HEBLIX CABUIOB
Ha paHee YCTOMYMBLIX CKNMOHaX BCreacTBMe AOMOMHUTESbHOMO UX HarpyXeHns BeCOM HacbINn 1 Onopsbl,
HapyLleHWs1 YCTOMYMBOCTW NNAcTOB rPyHTa B MpoLecce NpousBoacTBa paboT UM M3MEHEHUS pexnma
(YpOBHS U CKOPOCTU TEeYEHNST) NOA3EMHBIX Y MOBEPXHOCTHbLIX BOA.

12.16 ®yHOameHTbl MOCTOB, BO3BOAMMbIX Ha MHOFOfIETHEMEP3MbIX [PYHTAX, WCMOMb3yeMbIX B
KayecTBe ocHOBaHMI No npuHuuny Il, cnegyet paccumThiBaTh A4S YCNOBUIA NOSTHOMO OTTauBaHUSA FPYHTOB
OCHOBaHWS HE3aBMCKMMO OT UX COCTOsHMA (Mep3noe unu Tanoe) B nepuod cTpoutensctea. PacyeT no
NMPOYHOCTUN N TPELUMHOCTOMKOCTU CBaWHbLIX 3NEMEHTOB criedyeT MPou3BOAUTbL Ha YCUNUA B pacHeTHbIX
CeyeHusIX, BO3HUKaloLLMe Kak Ans Mepsrnoro, Tak 1 OTTasBLUero COCTOAHUS FPYHTOB OCHOBaHUSA.

12.17 CsaviHble dhyHOAMEHTbI CrieyeT paccymTbiBaTb HAa COBMECTHOE AENCTBUE BEPTUKAIIbHBLIX U
rOPM3OHTarNbHbIX CUNM M MOMEHTOB, MpPUHMMas nepemMeLleHns (pyHOaMEeHTOB MNpOnopLMOHarbHbIMU
OEVNCTBYIOLWMM ycunuam. HesaBncumMo OT NpuHLUMNA MCMOMb30BaHUS TPYHTOB B KAYEeCTBE OCHOBAHWSI, He
cnegyeT yuuTbiBaTb COMPOTUBIIEHWE TPYHTOB MNEPEMELLEHUsSM 3arnyGrneHHoOro B TPyHT pPOCTBEPKa
dyHoameHToB. B pacdeTtax, BkrwuvawwmMx onpegeneHve cBOOOAHOM ANWHbLI CBal, OTTasiBLUME U



nnacTMu4yHoOMepa3nbie TPyHTbl OO0MYyCKaeTCA paccMaTpuBaTb Kak HMHeMHo-,u,ed)opMMpyemyro cpeny,
Xapakrepusyemyro KOS(*)(*)I/ILIMGHTOM nocTenun, NnpuHNMMaeMbIM KaK ON1A HEMeP3InblX TPYHTOB.

Mpn ncnonb3oBaHWM TPYHTOB B KayecTBE OCHOBaHMS MO NpuHUMNy | B pacdeTe Aornyckaetcsi
NPUHUMATL, YTO KaXKAbl CBANHbIA 3MIEMEHT XECTKO 3aJenaH B TBep4OMEpP3roM rpyHTe Ha rnybuHe d,
cumTas OT YPOBHS, COOTBETCTBYHLLErO pacyeTHOM (MakcumarbHOW) TemnepaTtype, Npyu KOTOPOW OaHHbIN
rPYHT NepexoauT B TBEpAOMEP3NOe COCTOsSHME; 34echb d - anameTp unm 6onbLUnn pasmep nonepeyHoro
CeYeHns: anemMeHTa B HanpaBfieHUM AeNCTBUS BHELUHNX HArpys3ok.

12.18 B cencmmnyeckux pavioHax dyHOaMeHTbl MOCTOB AOMYCKaeTCsl NPOeKTUpOoBaTb Ha NHOObIX
rpyHTax, UCNonb3yeMbIX B KQYECTBE OCHOBaHWS no npuHumny |. ECnu rpyHTbl MICNOMB3YHOTCS NO NPUHLMNY
I, To cnegyetr npegycmaTpvBaTb OMMpaHvWe MOAOWBbI (PYHOAMEHTOB WM HWXKHUX KOHLOB CBaW
NPEMMYLLECTBEHHO Ha CKarnbHble WMMW Apyrve ManoCXKMMaemble Mpu OoTTavMBaHuM TpyHTbl. [pn yyeTte
CEeNCMNYECKNX Harpy3oK pacyeT CBalHbIX yHOaMEHTOB cnegyeT Npon3BoauTb cornacHo 11.4 - 11.8.

13 OcobeHHOCTU MPOEKTUPOBaAHUS OCHOBaHUM M yHOAAMeHTOB HedTerasonpoBoAoOB Ha
MHOroJfieTHEMepP3nbIX rPyHTax

13.1 OcHoBaHus 1 byHAaMEHTbl MarmcTpanbHbIX ra3o- 1 HeddTenpoBoAOB (Janee marucTpanbHble
TpybonpoBoabl) criegyeT NPOeKTUpOBaTb B COOTBETCTBMM C pasferniom 7 C y4eToM AOMNOMHUTErbHbIX
TpeboBaHu, cogepXallmxcsa B HacTosiLeM pasgene, a Takke B Cl1 36.13330.

13.2 B TexHMYeCcKOM 3afaHMM Ha NMPOEKTMPOBAHME OCHOBaHWA M (PyHOAMEHTOB MarucTpasibHbIX
TpyOONpOBOAOB JOMNOMHUTENBHO AOMKHbI COAEPXaTbCsl CBEAEHMUS O Npefenax n3MeHeHns TemnepaTypbl
TpaHcnopTUpyemoro no TpybonpoBoay NpoaykTa.

13.3 Npw npoekTMpoBaHMM OCHOBaHWMA U (PyHAaMEHTOB MarncTpanbHblX TPYbonpoBoaoB cnegyeT
yYnTbIBaTh:

MarumcrtparlibHble pr60I'IPOBOﬂ,bI UMEIOT NOBbILUEHHBbI YPOBEHb OTBETCTBEHHOCTH;

TpaHCMoOPTUPYEMbIN MNO TpybonposBody NPOAYKT MOXET MMEeTb KakK MONOXUTENbHY, Tak U
oTpuuaTenbHyl0 TemnepaTypy, 4TO CYLWeEeCTBEHHO BMMSeT Ha TEennoBoe W MexaHu4eckoe
B3aumogencTaue Tpybonposoda u Mep3nbiX rPYHTOB;

B KayecTBe OCHOBaHWii MarucTpanbHbIX TpyGOMPOBOAOB He pekoMeHAyeTcsi paccMaTpuBaTb
yyacTKM C TMNOA3EMHbIMW fNbAaamu, HanegsMu U Gyrpamy NydeHus, NPOSIBIIEHUAMU TepmokapcTa,
TEPMO3PO3nK, CONUAIOKLIMM, MOPO30BOMHOIO pacTPeCKMBaHUS;

OMnacHOCTb MPSIMOrO TEMMOBOIO U rMOPaBfMYECKOro BO3AEWCTBUIA TPaHCMOPTUPYEMbIX HedTU U
HedpTenpoayKTOB Ha Meparble rPYHTbI NPU aBapusix Ha MarucTparnbHbIX TpyGonpoBoaax.

Mpumevanune - Tpybonposoabl AENST Ha: rops4vMe yyacTku (TemnepaTtypa NpoaykTa B TeyeHue
BCEro roga nonoxuternbHas), TENnble y4yacTku (TemnepaTtypa Npoaykta B TeyeHue roga MoxXeT ObiTb U
NOMNOXMTENBbHOW U OTpUUATENBHON, HO cpeaHerogoBas TemnepaTtypa Bbiwe 0 °C) 1 XONOAHbIE yYacTKM
(cpegHeropoBas Temnepartypa npogykra Hwke 0 °C). K nepBbiM OTHOCATCS HedpTenpoBOAbl Ha BCEM
NPOTSHKEHUN N ra30MpoBOAbl HA HEOOMbLLOM MPOTSHKEHUM MOCHE KOMNPECCOPHbIX CTaHUMIA, KO BTOPbIM U
TPETbUM - TONBbKO ra3onpoBOAbI.

13.4 Mpoknaaka TpyGonpoBOAOB B palioHax MHOrONEeTHEMEP3NbIX MPYHTOB MOXEeT BbIMOMNHATLCA
noasemMHbIM (B TpaHLUeax), HazeMHbIM (MO MOBEPXHOCTU 3eMnM ¢ oGBanoBaHWeM uNu 6Ge3 Hero) unu
HagseMHbIM (Ha onopax) criocobamu B COOTBETCTBUM C MpurnoxeHvem C. Cneayet usberatb 4acToro
YyepeOoBaHUA PasnnYHbIX CNOCOBOB NPOKMAaAKN Ha CPaBHUTENBHO KOPOTKMUX PacCTOAHUSAX.

13.5 [Ina ymeHbLUeHUs1 30HbI OTTaMBaHUA Mep3roro rpyHTa cnegyet nNpUMeHATb aBTOMaTUYecKu
AENCTBYIOLLME OXMaXKOaloLlme YCTaHOBKU (C XMAKOCTHBIM WM MapOXMAKOCTHbIM XNagoHocuTenem) u
Tennousonupylowmne 3kpaHbl. TennounsonsuMOHHbIE 3KpaHbl ANA Ha3eMHOW npoknagkn cnegyet
BbINOMHATL NNOCKMMM, AN NOA3EMHON - LUAUHAPUYECKNMN.

13.6 [lpM nNpoekTMpoBaHMMU OCHOBaHUW U QyHOAAMEeHTOB TpybOnMpoBOoAOB B  pamnoHax
pacnpocTpaHeHnss MHOrorNeTHEMEP3IbIX IPYHTOB CreAyeT BbINOMHATL CrieAyloLne pacyeThl:

pac4yeT OCTbiBaHUA TpaHCNOPTUPYyEMOro no pr6OI'IDOBOﬂ,y npoaykta C UuUenbk YyCTaHOBIIEHUA
TeMmnepartypbl NO AlnHE pr6OI'IpOBOJJ,a, a TakKXKe BbIABIEHNA ero ropAa4vux, TeniblX U XonogHbIX y4aCTKOB



(cMm. npumedaHme k 13.3);

pacyeT rnyOVHbl OTTaMBaHWS U MPOMEep3aHusi TPyHTa B OCHOBAHUM MOA3EMHbIX UM HA3eMHbIX
Tpy6onpoBoaoB.;

pacdetbl o | u |l rpynnam npegenbHbIX COCTOSHWA C y4eTOM MPOLECCOB, MPOMCXOAALLMX B
OKpY>KalolLleM MaccuBe rpyHTa B pesynbTaTe ycTponcTBa TpybonpoBoga (npocagka M TEPMOKapCT npu
OTTauBaHuu, Ny4eHue Npu NPOMOpaxXmnBaHun).

13.7 TnybuHy oTTamBaHusa (MPOMOpPaXMBaHMSA) TFpyHTa CcrnegyeT onpegensitb YMCHEHHbIMM
MeTodamu, C Yy4eTOM TMPOEKTHOro Cpoka akcnnyatauum Tpybonposoga. [nybuHy oTTamBaHus
MHOrONeTHEMEP3IbIX TPYHTOB MOA LEHTPOM TOpsiuMX U TENnbIX MOA3EMHbIX TPyOOMNpOBOAOB, a Takke
rnybuHy Nnpomep3aHns rpyHTa nog LIEHTPOM XONOAHbIX TPyBONpoBOAOB, PACMONOXEHHbLIX Ha y4acTKax C
MHOrONETHEMEP3NbIMA TPYHTaMXU He ChvBaloLWerocs Tuna, [[OMycKaeTcs paccyMTbiBaTb COrMacHo
npunoxeHuo H.

13.8 PacuyeTHble Harpysku, BO3OEWCTBUS U UX COYETaAHMS MpPU NPOEKTUPOBAHUN OCHOBAHUA U
yHOAMEHTOB MarucTparnbHblX TPyOONpoBOOOB B pavioHax MHOrofieTHeEMEep3nbiX FPYyHTOB creayeT
npuHMUMaThb B cCOOTBeTCTBUN ¢ TpeboBaHusmmu CIM 20.13330 n CIM 36.13330.

13.9 [Ins coBMeCTHOro pacyeta cucTembl "OCHOBaHMe (BMmeluarowmi maccus) - Tpybonposog"
MOTYT MUCMNOMb30BaTbCA aHaNUTUYECKME UMM YNCTIEHHbIE (MeTOM KOHEYHbIX 3NIEMEHTOB, METOA KOHEYHbIX
pasHocTen n ap.) metoabl. [pyn NCNONB30BaHMM YNCIIEHHBIX METOOOB pacyeTHas mMogernb "OCHOBaHue -
TpybonpoBoa" [OMmKHa afdekBaTHO OTpaxaTb KOHCTPYKTUBHbIE oOcobeHHocTn  Tpybonposoaa,
XapaKTepPUCTUKN MHOFONETHEMEPS3IbIX FPYHTOB U CXEeMbI X B3aMMOAENCTBUS.

14 Oco6eHHOCTN NPOEeKTUPOBAHUA OCHOBAHUN U (hyHAAMEHTOB Ha CKITOHaXx

14.1 TlpoekTMpoBaHMe OCHOBaHWA W YHOAMEHTOB Ha CKMoHax (oTkocax) B panoHax
pacnpoCcTpaHEHUs1 MHOTONIETHEMEP3MbIX FPYHTOB CredyeT BbINOMHATL NO MEpPBONW rpynne npeaenibHbIX
cocTtosiHun B cootBeTcTBUM € CIT 22.13330, C y4eTOM CHUMXEHUSI MPOYHOCTM MEP3NbIX FPYHTOB NpU
MOBLILIEHMM  Temnepatypbl W  ONUTENBHOCTM  BO3AEWCTBMS  Harpysku, a Takke  BIUSHUS
reOKpPMOSIOrM4EeCKMUX YCIOBUNA.

14.2 Tlpu nNpoOeKkTMpoBaHUM OCHOBaHUA U YHOAMEHTOB B palloHax pacnpocTpaHeHus
MHOFONETHEMEP3bIX TPYHTOB Ha CKMOHax M MPUCKIIOHOBOW TeppuTopuM criegyet paccMaTpuBaTth
TepMoAnHaMmnyeckoe paBHOBECUE CUCTEMbI "COOpYyXeHue-ocHoBaHme-cknoH" ¢ ydetom CI1 47.13330 u
APYrMX HOPMAaTMBHbLIX OOKYMEHTOB MO WHXEHEPHO-TeONOrMYecKMM U3bICKaHUSAM AOnsi CTPOUTENbCTBA, a
Takke cnegyowmnx akTopos:

- KPYTU3HBbI, BbICOTbI, MPOTAXEHHOCTU, LUMPUHbI N SKCMO3ULIMN CKITOHa,

- NpoABNEHNA lTIy6l/|HHbIX n COJ'IVICbJ'IIOKLI,I/IOHHbIX onon3aHnn n HapyLweHna pacTtuTeribHOro nokposa,
Hanep,eo6pa303aHM;|, 6prOB ny4YyeHund, TepMokapcTta, TepMOo3p0O3nn;

- MOLLHOCTM CINOsi M XapakTepa pacrnpoCTpaHEeHUss MHOrofIeTHEMEP3MbIX TPYHTOB (CMMOLLHOE,
NpepbIBUCTOE, OCTPOBHOE), HANMMYMS XXUIbHOTO Y NIacTOBOrO NMbAa, TANMKOB, KPUOMNETOB;

- TeMnepaTtypbl Mep3sioro rpyHta BO BpemMeHu no rny6|/|He N NPOCTUPAHUIO CKITOHa (M3OTeprI) Ha
CTagunn CTpouTenbCTBa, 3KCniyataumm n nmksngaunm 00BbEKTOB;

- 0coBeHHOCTEN NPUPOAHBIX KPUOTEHHBbIX hopM penbeda (KamMmeHHble rneTyepbl, Kypymbl U Ap.), a
Takke POPMMPOBaHUS] TEXHOTEHHBIX (hOpM (OTBarbl, KApbepbl, KOTIOBaHbI, BLIEMKW, HACKINW U Ap.);

- eOoKpnoJsiorm4ecknx yCJ'IOBI/IIZ (TeKCTypa, BIMa>XHOCTb, J1IbAUCTOCTb (bI/I3MKO-MeX8HW-IeCKMe
cBOWCTBaA Mepa3JibiX N OTTanBakoLWnX rpyHTOB), a TaKkkKe XapakTtepa HanmactoBaHUA nopona;

- HannuMsi COOPYXEHUM Ha CKMoHax, WMelwmxcsa gedopMaunin COOPYXEHUN, a Takke
MepPONPUSATUIA MO NPOTUBOOMON3HEBOW 3aLLUTE;

- WHTEHCUBHOCTU U XapakTepa TEXHOreHHOMN Harpysku, ocobeHHOCTEel TEMMoBOrO M CUIIOBOro
BO3OENCTBMA Ha CKMOH NpPoeKTnpyemMbIX coopy>|<eH|/|l71 no nNpoAOJIKMUTENIbHOCTU, OXBaTy TeppUuTopumn,
KONMM4eCTBEHHbIM 3Ha4YeHNAM TemMnepaTypbl, KOHCTPYKTUBHbLIM 0cobeHHOCTAM coopy>|<eH|/||7|.

TpeboBaHMs K MHXEHEPHO-TeoNTorM4YeCcKMM N3bICKAHNAM NpuBeAeHbl B [1].



14.3 PacuyeTbl YCTOMYMBOCTM CKIMOHOB (OTKOCOB) W COOPYXEHWM Ha HWUX B pamnoHax
pacnpocTpaHeHNs MHOrONETHEMEPS3NbIX IPYHTOB, B OTAMYME OT TarblX rPYHTOB, CNeAyeT OCYLEeCTBNATb
C y4eTOM TeMnepaTypHOro COCTOSIHUS TFPYHTOBOro maccusa. B 3aBucumocTn OT TemnepaTypHOro
COCTOSIHWS TPYHTOBOro MaccuBa crieqyet paccMaTpuBaTh ABa OCHOBHbIX TMNA KPUOreHHbIX ononaHen: 1 -
Mep3nble; 2 - oTTamBawowme. Kpome TOro, CywecTBYOT pPasfNyHble TUMbl CMELUaHHbIX KPUOTEHHbIX
ononaHen.

14.4 TIpOrHO3 YCTOMYMBOCTU CKITIOHOB W COOPYXEHUM Ha HUX HeobxoAMMO OCyLEeCTBRATb Ha
OCHOBaHWUW BbINOMHEHUS NMPOrHO3HbIX TEMNNOTEXHUYECKNX pacyeToB, CXemMaTu3aumm NpupoaHbIX YCIOBUM
1 onpeaerneHns NoBEPXHOCTEN CKOMbXEHUS B MEP3MbIX MOPOAaX, a Takke BO3SMOXHOCTU BO3HVKHOBEHWS
1 pa3BuUTUSA CONUAIIOKUMK.

14.5 PacyeT MeCcTHOWM 1 0bLIen yCTOMYMBOCTU CUCTEMBI "COOPY>KEHNE-OCHOBAHME-CKITOH", JOMKEH
Npon3BOAMTBECA MeToAaMu, yAOBMETBOPSOLWMMA YCITOBUSIM pPaBHOBECUS B MpeneflbHOM COCTOSIHUM, C
UCMoMnb30BaHWEM MporpaMM, pas3paboTaHHbIX Ha OCHOBe OOLWENnpuHATBIX MEeTodOB  pac4yeTa
ycTonumBocTW. [lonyckaeTcs MpUMMEHSATb Apyrve MeToAbl pacyeTta, pesynbTaTbl KOTOPbIX MPOBEPEHbI
ONbITOM MPOEKTUPOBAHNS, CTPOUTENBLCTBA WM 3KCMnyatauun. PacyeTbl BbIMOMHAKTCS Ha OCHOBHOE U
0ocoboe coyeTaHue Harpysok.

14.6 nOBerHOCTb CKOJNMIbXEeHnA B MacCMBe Mepa3JibIX OOHOPOAHbLIX TPYHTOB onpenendaeTcsa
nonoXXeHnem mn3oTepmbl Hanbonee BbICOKOM OTpMLlaTeﬂbHOVI TemMmnepartypbl rpyHta, a B MaccuBe
HEOOQHOPOAHbIX TPYHTOB - HAUMEHbBLLUNMU NMpeaernbHO-ANTUTENTbHbIMU 3HA4YE€HUAMU COMPOTUBINEHNA COBUTY
Mep3Ji10ro rpyHrta. nOBerHOCTb CKOJMbXEeHNA OTTamBaloLEro rpyHta (Ha COJ'IVId)J'IPOKLI,VIOHHbIX CKITOHax un
OTKocaX) cnegyet 3a FpaHVILI,eVI OTTamBaHWUA, KOTOpaA NpaKTU4eCK napannesibHa noBepxXHOCTU CKITOHa,
MOLWHOCTb oOnon3akwwero crosa paBHa FJ'IY6I/IHe OTTamBaHuAa, onpeaendeTca npu reokpnonorn4eckmnx
N3bICKAHUAX U YTOYHAETCA TenNMoTEXHNYECKUM pacyHeToM.

B Tennoe BpeMA roga B HEKOTOPLIX Clly4YadaxX oAHOBpPEMEeHHO MOryT pa3BmBaTbCAH COJ'IVI(*)J'IPOKLWIH n
FJ'IY6VIHHbIl7I onon3eHb Mepa3rioro rpyHTa, 4to cnegyet ydmutbiBaTb B pacyeTax no Hecyu_LeVl cnocobHocTn
OCHOBaHW n npn HasHa4eHnn NpPoTUBOOIOJI3HEBbIX MepOHpMﬂTMVI.

14.7 Cwna npegenbHOro COMPOTUBIIEHUS OCHOBAaHMWS, CMOXEHHOrO AUCMEPCHBIMA pyHTamMu
[AOIDKHa ONpeaensiTbCsi, UCXOAs U3 YCIOBUSI, YTO COOTHOLLEHUE MeXAy HOpMarbHbIMU U KacaTenbHbIMU
HanpsPKEHUSIMU MO BCEM MOBEPXHOCTAM CKOMbXEHUS!, COOTBETCTBYIOLLEE MNpeaernbHOMY COCTOSIHMIO
OCHOBaHWUs1, NOAYMHSIETCS] 3aBUCUMOCTH

=099 +C, (14.1)

roe ®» N C - pacyeTHble 3Ha4YeHuUa yrna BHYTpPEHHero TpeHua W yaenbHOro cuenmeHus. Ons

MepP3JibIX TPYHTOB onpeaendrTcAa npeaesfibHO-AJIUTEeNbHble 3HaYeHUA yrina BHYTPEeHHEero TpeHusa @ n
yAenbHOro cuenneHna c. npu nposeaeHuUn MCNbITaHWI Ha Cpe3 Mep3nioro rpyHrta, anda otramBarolmnx

rpyHTOB Psn UM Csh MPU  MPOBEAEHUM UCMBbITAHUA Ha HEKOHCONMMAMPOBAHHLIA GbICTPbIA  cpe3
OTTauBaloLLero rpyHTa no Mep3anomMy crioto.

14.8 PacueTHble 3HaudeHus P un ¢ onpenensioTcs MO OMbITHBLIM AaHHBIM. [INS COOPYXeHuit
NMOHWKEHHOIO YPOBHS OTBETCTBEHHOCTW W MNpeaBapuUTESbHbIX PacyYeToB YCTOMYMBOCTU OCHOBaHWM

JonyckaeTcs pacyeTHble 3HadeHus @, ¢, Psh 1 Csh NPUHUMATL No Tabnuuam B.13 n B.14.

KoadbpmumneHT HagexxHoOCTU 7, Mo OTBETCTBEHHOCTU COOPYXXEHWI NPUHUMaeTcs paBHbiM 1,2; 0,95

n 0,9 COOTBETCTBEHHO AN COOPYXEHUW MOBLILEHHOTO, HOPMANIbHOMO W MOHWKEHHOro YpOBHEN
otBeTcTBeHHOoCTM (TOCT 27751).

KoadhdbumumneHT ycrnoeuii paboTthbl /. NPUHMMAETCS paBHbIM:

OJIA MEP3JIBIX OUCHEPCHBIX TPYHTOB vttt vt vt eneeesens 1,0;

OJI OTTAMBAIOIMIMX v o e o o oo oo oo oo nseneneneneneneens 0,85.

14.9 Tpu cTpouTENbCTBE Ha CKMNOHAX, CMOXEHHbIX MHOrofeTHEMep3nbiMU FpyHTamu, criegyet
NPUMEHATb NPENMYLLECTBEHHO MPUHUUN | UCNONb30BaHUA MHOrONEeTHEMEP3MbIX FPYHTOB, NPU YCNOBUM,
YTO B TeYeHue Bcero nepuopa 3akcnnyatauun Oygetr obecneyeHa oTpuuaTenbHasi TemnepaTypa,
Tpebyemass nNo pacyeTy YCTOMYMBOCTU CKIOHA M Hecywen CnocobHOCTU ocHoBaHunl. [MpuHuun I
NCMNOMb30BaHNs MHOIONETHEMEP3MbIX FPYHTOB AOMYyCKaeTCs NP CTPOUTENbCTBE Ha CKIOHaX, C y4ETOM



6.1.3,6.1.416.1.6.

14.10 lMpn ncnonb3oBaHMM MHOrONETHEMEP3NbIX FPYHTOB MO MApuHUMNY | cnegyeT BbINONHATb
NMPOrHO3 TeMnepaTypHOro pexuma W, B Ccriydae HeobXoAMMOCTM, cheuunanbHble MeponpusTus no
obecneyeHno NPOEKTHOW TemnepaTypbl Mep3foro rpyHta u obecneunmBaTb KOHTPOSb TeMnepaTtypbl B
Te4yeHue BCero nepuoga akcnnyartaumun. [ns coxpaHeHust N NOHWKEHUS TeMnepaTypbl Mep3rbiX rPYHTOB
cnegyeT NPUMEHATb Creayllmne MeponpuaTUsi: arporecoMenmopaumsi, YCTPOWCTBO Tenno3aluTHbIX
3KpaHOoB, BOOOOTBOA U Ap.

14.11 MHoroneTHemep3nble TPYHTbl Ha CKMNOHax W MPUCKIOHOBOW TeppuTopuu cnegyet
ucnosnb3oBaTtb NO OAHOMY MpuHUMMY. [py CTPOUTENBLCTBE HAa CKMOHaX HeobxoAMMO MakcMmarbHoe
COXpaHeHMe W [Jaxe YhydleHUne 3KOMOrMYecKon OOCTaHOBKM 3a CYET MPUMMEHEHUS MPOEKTHBIX,
OpPraHn3auUMOHHO-TEXHOMOMMYECKNX PELUEHNA W MEPONPUATUA MO MpegoTBpaLLEeHN0 OMon3aHus |
HapyLUEHWs1 3KONTOMMYECKOro paBHOBECUsi, OOYCITOBMEHHOrO OMAacHbIMWM KPUOFEHHbIMK  MpoLeccamm
(TepmokapcT, nyvyeHue, HanegeobpasoBaHue).

14.12 Ha cknoHax ckamnbHbIX WU NOMyCKanbHbIX NOPOL pacyeTbl YCTOMYMBOCTM U NPOEKTUPOBAHUSA
dyHOaMeEHTOB OOMyckaeTcs BbIMOMHATbL B COOTBETCTBUM ¢ TpeboBaHuamn CI1 22.13330. MHxeHepHas
NoAroToBKa TEPPUTOPUM LOIDKHA OCYLLLECTBMSATLCS cornacHo 6.5.

14.13 B kayectBe yHOAMEHTOB COOPYXEHWA Ha CKMIOHaxX B panioHax pacnpocTpaHeHus
MHOFONETHEMEP3NbIX  [PYHTOB  PEKOMEHAYeTCs MNPUMEHHATb  OTAEeNbHO  cToswme  ctonbyartbie
dyHOaMeHTbI, CBau 1 psiibl CBal, NpopesatoLLme NoBEPXHOCTb CKONbXeHus. MecTta pacnonoxeHusa ceam
Ha CKIOHe, KONMWYECTBO, KOHCTPYKUMS, pa3mMepbl W pacCTOsiHAE MeXOYy HUMW OnpeaensawTcs Ha
OCHOBaHWUM pacyeTOB MECTHOW M OOLle YCTOMYMBOCTU CKIIOHOB U C Y4E€TOM OMONI3HEBOrO AaBMEHMS
MEep3r10ro rpyHTa Ha CBam U Harpy3okK OT COOPYXXEHMS.

14.14 B kayecTBe WHXEHEPHbIX COOPYXEHWW, MPOTUBOAENCTBYIOLUMX OMON3aHUI0 MEep3MbiX |
OoTTaMBaloLWNX rPYHTOB, CrieayeT NPUMeHATb TPaAMLMOHHbLIE COOPYXEHUS: KOHTPAOPCHI, KOHTPOAHKETHI,
noanopHble cteHbl, pagbl cean (CIM 116.13330), pacnonoxeHne KOTOPbIX Ha CKIIOHE W Mexay cobou
060CHOBbIBaAETCS pacyeTaMmu M3 YCrOBUS HeOOMyLEeHNs TEeYEeHUs Meps3noro M OoTTavBaloLWero rpyHra
MeXAy HAMU 1 He NpensaTcTByloLmMe punbTpauum Bodbl NO CKIOHY. MecTa pacnonoXeHns 1 Korm4ecTBo
YAEPXKMBAIOLLMX COOPYKEHUIA Ha CKITOHe 0OOCHOBbLIBAKOTCHA pacyeTamMyn MECTHON M OOLIe yCTONYMBOCTH
CKIIOHa.

14.15 Ha cknoHax COY npuMmeHsl0TCHS B Crnyvasx MNpPakTUY4ecKoW HEeBO3MOXHOCTU  WMuU
HeJoCTaTOYHON 3(PAEKTUBHOCTU OPYrMX MeponpuaTUin ana ctabunusauum cknoHa n obecneyeHuss Ha
BeCb Nepvof aKchnyatauum TemnepaTtypbl rpyHTa, HeoBXoOuMOW MO pacyeTy Hecylen cnocobHOCTM
OCHOBaHwuS.

14.16 Ons conuoKUMOHHBLIX CKIMOHOB B KayeCTBE OCHOBaHUM MUHENHLIX COOPYXEHWUN (FUHURA
anekTponepeaayun, TpybonpoBoaoB, 3acTakad) cneayeT NpUMeEHsATb obTekaemble yHOAAMEHTbl B Buae
OTAenbHbIX CBal, psaoB cBaw, paboTalolmx B YCNOBUAX OOTEKaHWUs UX OTTaMBaloLMM FPYHTOM npu
cobnogeHnn npuvHUMNa ONTUMAarnbHOr0 COXpPaHEHUsS MPUPOAHLIX YCIOBWUW Ha CKMoHax (obecneyeHve
dunbTpaumm BoAbl, COXpaHeHne pactutenbHocTu). Konmyectso, pasmepbl, rnybuHa 3agenku csan B
Mep3MbI TPYHT OMpedensdlTcs pacyeToM C y4eTOM OMON3HEBOr0 AaBfEHUA OTTauMBaloLWEro rpyHTa,
rOPU30OHTAaITbHbLIX HAarpy30K OT COOPYXXEHUS, TemnepaTypbl U MPOYHOCTHBIX CBOWNCTB MEP3I0ro rpyHTa.

14.17 PaboTbl Ha CKITOHaX AOMMKHbI BbIMOMHATLCSA B 3UMHUIA nepuod. BeinonHeHne paboT B Tennoe
BpeMs roga AonyckaeTcs TONMbKO Nocre BbIMONHEHMs paboT no ctabunm3auum cknoHa u obsisatensHOro
NpoBeAeHUs TEMNOTEXHNUYECKOrO MPOrHo3a M pacyeToB oOOLEen U MECTHOW YCTOMYMBOCTM CKIOHOB U
COOPY>XEHUIN Ha HUX.

14.18 MeponpusaTua nNo WMHXEHEpPHOM 3aluTe U OoXpaHe OKpyXawlleh cpedbl cnegyet
NPOEKTMPOBAaTb KOMMIIEKCHO C Y4Y4E€TOM TEOKPUOIOTMYECKMX YCIOBMA M MNPOTrHO3a WX W3MEHEHUS B
npouecce cTpouTenscTtBa (C Y4eTOM MNOITAMHOCTU) M 3Kcnnyatauum obbekTtoB. OcyuiecTBreHne
MEPOMNPUATUIA MHXEHEPHOW 3aLUMUTbl HE [OIPKHO MPUMBOAWUTbL K aKTUBM3ALMWM OMACHBIX KPUOTEHHbIX
NPOLECCOB Ha CKMOHaxX M NpUMbIKAOLWNX TeppuTopusax. TexHudeckass 3peKTMBHOCTb U HaL4EXHOCTb
COOPYXXEHUA N MEPONPUSATUA WHXEHEPHOW 3alUMTbl [AOIDKHbI NOATBEepXAaTbCA pacdeTamu, a B
060CHOBaHHbIX Cryyasix - MOAENUPOBAHMEM (HATypHbIM, (PU3NYECKNM, MaTEMATUYECKUM).

14.19 [nsa ctabunusauumn CKNOHOB Hapsay C MHXEHEPHbIMU COOPYXEHUsIMU crieayeT NPUMEHSTb
MEPOMPUATUSA MO CHWKEHMIO TemnepaTypbl Mep3MblX FPYHTOB W YMEHbLUEHWUIO [NyOWHbI CE30HHOrO
OoTTamBaHus (arporiecomenuopaumnsi, YCTPOMCTBO TENMO3alUUTHbIX 3KPaHOB, BOAOOTBO[), YNPOYHEHUE



rpyHTa (3amMeHa M apMMpOBaHWE) C Y4YETOM HAcTOsILLEro [OoKymeHTa. Ha ckrnoHax [ormkeH ObiTb
opraHu3oBaH OecnpensiTCTBEHHbIA CTOK MOBEPXHOCTHbIX BOA, WCKIIOYEHO 3acTavMBaHuMe BOA4 Ha
©eccTo4HbIX y4acTKax, U nonagaHne Ha CKIoH BOf, C MPUCKITOHOBOW TEPPUTOPUN.

14.20 B npouecce cTpoUTENbCTBA, 3KChnyaTauuMuM M JNIMKBMAAUUW COOPYXXEHUW Ha CKNOHax u
NMPUCKITOHOBOW TEPPUTOPUN BLIMNONHAETCA MOHUTOPUHT YCTOMYMBOCTM CKIMOHOB M COOPYXXEHWA No
npoekTy, paspaboTaHHOMYy C y4yeToM pasgena 15, NO3BOMSAOLWEMY KOHTPONMPOBATb MOBEPXHOCTHLIE U
rmybuHHble nepemelleHs rpyHTa. Ha oO6bekTtax MOBBIWEHHOTO W HOPMAanbHOTMO  YPOBHEMN
OTBETCTBEHHOCTM HeobxoouMMO OpraHu3oBaTb CTauMOHapHble HabnwaeHust 3a  Onon3HeBbIMU
npoLeccaMmm C YCTAHOBKOW KOHTPOJIbHO-M3MEPUTENbHOW annapatypbl B CKBaXWMHaX B HECKOMbKUX
CTBOpax MO MPOCTUPAHUIO CKIMOHA M BbINONHEHWEM HabnoaeHuMn 3a ocagkamMuM M CMELLEHUSMU No
rnyéuHe.

15 NeoTeXHU4YeCKUIN MOHUTOPUHI NPU CTPOUTENILCTBE COOPY)XXEHUI Ha MHOrofieTHeMep3bIX
rpyHTax

15.1 TeoTeXHUYECKUA MOHUTOPUHT (Oanee - MOHWUTOPWHT) Ha MHOrofieTHEMEP3MbIX FPyHTax -
KOMMMEKC paboT, OCHOBaHHbIM Ha HaTypHbIX HaGMOOEHWsIX 3a COCTOSIHMEM [PYHTOB OCHOBaHWs
(TeMnepaTypHbI Pexum), MMAPOreosIortMYecknM pPeXXnMMoMm, NnepemMeLLeHMeM KOHCTPYKUUIA byHOaMeHTOB
BHOBb BO3BOAVMOTO I PEKOHCTPYMPYEMOTO 3[aHUSI UMM COOPYKEHUSI.

15.2 Lenblo MOHWTOPWMHra SIBNSIETCA KOHTPOSb HeCyllenW CNocOBHOCTU WM COCTOSAHMSA TPYHTOB
OCHOBaHus 1 PyHOAAMEHTOB 1 AedhopMaLmini COOPYXXEHUI, a Takke reoKpUOoNornyecknx yCroBun.

15.3 B parioHax pacnpocTpaHeHWss MHOrOMNeTHEMEP3NbIX FPYHTOB MOHUTOPWHI HEeOoBbXxoaMMo
NpoBOAWTL AONA BCEX BWAOB 34aHWA W COOPYXXEHWWA, B TOM 4WUCNE MOA3EMHbIX WHXEHEPHbIX
KOMMYHWKaLUA.

15.4 MOHWUTOPUHI Ha CTaaMM CTPOMTENbCTBA WM PEKOHCTPYKLWUM 30aHWSI WU COOPYXKEHMUs!
BbIMOJTHAETCA HA OCHOBaHMW NPOEKTa.

Mpn paspaboTke MpoekTa OnpefensitoTcs CocTaB, 00beMbl, MEePUOAUNYHOCTb, CPOKM UM METOAbI
paboT, Cxembl YCTaHOBKM HabntogaTenbHbIX CKBaXMH, re04e3nMdecKnX MapoK U penepoB, OAaTYMKOB U
npubopoB, KOTOPblE HAa3HA4YalTCA MPUMEHUTENBHO K paccMaTpuBaeMoMy OOBEKTY CTPOUTENbLCTBA
(PEKOHCTPYKUUKN) C y4eTOM ero cneuuduky, BKIIKYAOLWEN: pe3ynbTaTbl WUHXEHEPHO-reonorm4eckmx
M3bICKaHMN Ha nrowagKke CTPOUTENbCTBA, MPUHLMM MCMOMb30BaHUS MHOrONETHEMEP3NbIX PYHTOB B
KayecTBe  OCHOBaHWA  (pyHOAMEHTOB,  KOHCTPYKUMM  OXNaXZawwWux  YCTPOWCTB,  MeToabl
NpeanocTpOeYHOro oTTamBaHns, 0COOEHHOCTN KOHCTPYKLUIA MPOEKTUPYEMOIrO COOPYXXEHUSA; TEXHUYECKOE
COCTOSIHME U KOHCTPYKTMBHbIE OCODEHHOCTU PEKOHCTPYMPOBAHHOIO COOPYXEHUS, a TakKe COOPYXEHWUM
OKpY>KatoLLen 3aCTPOMKU U T.1.

15.5 B npoekte cnegyeTt yumTbiBaTb (DaKTOpbl, OKa3biBaloliMe BNWSHWE Ha BHOBb BO3BOAMMOE
(peKkoHCTpyupyemoe) COopy>KeHue, ero OCHOBaHWe, OKPYXKalOLWMN FPYHTOBbI MACCUB M OKPYXatoLLyio
3aCTpoOMKy B rMpouecce CTpouUTernbCTBa, B TOM YMUCre BO3MOXHOCTb MPOSABNEHWUST  OMacHbIX
reoKpMONOrMYECKNX NPOLLEeCCOB (KPMOreHHOEe NyYeHue, TepMoKapcT, HanegeobpasoBaHue, OMNoM3HEBbIE
npouecchl, ocefaHne MOBEPXHOCTM MpW OTTaMBaHWM M Ap.), @ TakkKe TennoBble BO34EWCTBUS OT
CTpouTenbHbIX paboT.

15.6 [na ocyLiecTBNeHMs MOHWUTOPUHra B Mepuog CTPOUTENbCTBA COOPYXEHMI 00opyayroTcs
KOHTPOJIbHbIE TepMOMeTpUudyeckne u ruaporeosiormnd4eckne CKBaXKUHbl, Ha beH,D,aMeHTaX COOpy)KeHVII7I
YCTaHaBIMBAKOTCA [MNOCTOAHHbIE Treode3nyeckne Mapku, NOo KOTOPbIM BbIMOJIHAKTCA U3MEepeHUa
TeMnepatypbl TpPyHTaA, YpPOBHA MNOA3EMHbIX BOA4, WX COCTaBa W TemnepaTtypbl, HUBENNpoBaHUA
(:I:)yH,ElaMeHTOB, B TOM 4uncCrie norpyxeHHbIX CBaI7I, N3MepArTCA OTMETKM NOAKPaHOBbLIX nyTe|7| MOCTOBbIX
KpaHoB, BOAOOTBOAHbLIX JIOTKOB B TEXHUYECKMX ITaxXax U noanosibax 3,anMI7I, a TakKke TpoTyapoB Yy
coopyxeHuii. MecTta yCTaHOBKM TEPMOMETPUYECKUX U TMOPOreonormvyeckmx CKBaXKMH, reofesnvyeckux
MapoK ykasaHbl B Tabnuue M.1, nepvoguyHOCTb MPOBEAEHMSI 3aMepoB MpuBedeHa B Tabnvue M.2.
Kpome Toro, KOHTpONMpPYOTCA TeMmnepaTtypa BO3gyxa B NPOBETPUBAEMOM MNOAMNOMbE, BbICOTA CHEXHOro
nokpoBa W €ro MJoTHOCTb, PaboTOCNOCOOHOCTbL WCKYCCTBEHHOW BEHTUNSAUMM, CE30HHO WK
KpYrnoroanyHo AEeWCTBYIOLUX OXNaxOawwWmx YCTPOWUCTB, NNOTHOCTb FPYHTOB, YNOXEHHbIX B HacbInsx,
npu 3amMeHe rpyHTOB B BblEMKaX U MPpU HaMbIBE TEPPUTOPUN.

[lonyckaeTcsa He ycTpamBaTb MMApPOreosiorMyeckne CKBaXMHbI OJ1si OCYLLECTBIIEHNSI MOHUTOPUHIa B
nepvoa CTPOUTENbCTBA 34aHWIN U COOPYKEHWIA MPU OOHOBPEMEHHOM BbINOMHEHWUM CIIeAYIOLLMX YCIOBWIA:



- ONsS 30aHUA M COOPYXEHWH, TOe WHXEHEPHO-reonormyeckMMm U3blckaHusaMKU  (BKMOYas
rMaporeoniornyeckne) NoaTBEPXKAEHO KPYrnorogMyHoe OTCYTCTBUE MOA3EMHbIX BOO HA MakCMMaribHOM
rnybuHe 3anoXeHuss nNPUMEHSIEMbIX ANs  OaHHOTO  34aHWst UMM COOPYXEeHWUst  (pyHAaMEHTOB.
MopTBEPXKOEHWE OTCYTCTBUS MOA3EMHbIX BOA HEOBXOAMMO OCYLLECTBRATL ANS KaXAOro 34aHus unm
COOpPYXXEeHUS;

- MOHMTOPWMHI (OCMOTp) B nMpouecce CTpoOMTeNbCTBa BHYTPEHHErO MPOCTpaHCTBa BCeX
yCTpaMBaeMbIX Ha TaKuMx MNnowagkax CKBaXKUH Ha MpeaMeT OTCYTCTBUS BOAbl (BCKPbITME MOA3EMHbIX
Boa). B cnyyae BckpbITMS noa3emHbIX BO4 B MpoLecce CTpouTenbCTBa Heobxoaumbl YCTPOWCTBO
rMOporeoniormyecknx CKBaXkMH B COOTBETCTBUM C HACTOALLMM MyHKTOM K npunoxenuem M, a Takke
BbIMONTHEHNE TEXHUYECKMX MEPONPUATUIA, UCKINIOYAOLWMX HEraTUBHOE BO3AEWCTBME MOA3EMHbIX BOA Ha
CTPOMTENbHbBIE KOHCTPYKLMM W UCKMIOYaKLWKMX yXyAleHne (U3nko-MexaHMyecknx CBOWCTB TPYHTOB
OCHOBaHWus, B COOTBETCTBUU C TpeboBaHMs MM HACTOSLLEro CBOAA NpaBur;

- BbINOJIHEHNE TNOPOreosyiIormn4ecKkoro nporHo3a, noareepxaarowero oTcytcreme nog3emMHbiX o4 B
OCHOBaHWUN U 30HE BITNAHNA CTPOALLEroca 3gaHna Nim CoOopyXeHua 3a BpemMmd aKcrnyataunu;

- BbINOJIHEHME reoTexHU4YeCKoro nporHosa, noareepxgatoulero oTcyTcreune o6pa30|3aH|/|;| TanbIX
FPYHTOB B OCHOBa@HUM U 30HE BITUAHUA CTPOALLErocd 3gaHua nnm CoopyXxeHnqa 3a BpemMda akcnnyatauum;

- BbIMNOJIHEHNE TE€O0TEXHNYECKOro MOHWUTOPWMHIa B COOTBETCTBUU C Tpe6OBaHI/IFIMVI HacTodLlero
CcBOAa npaBwuit;

- paspaboTka pekoMeHAauui Ans KOPPEKTUPOBKU MPOEKTHbLIX PELUEHMI HA OCHOBaHUWM LaHHbIX
reoTeXHNYEeCKOro MOHUTOPUHIA NPW BhISIBEHUM OTKIOHEHWIA OT pe3ynbTaToB NPOrHo3a.
(ab3au BBeaeH VameHeHnnem N 1, yTtB. Npukazom MuHcTpos Poccun ot 31.05.2022 N 434/nip)

15.7 T'eoTexXHNYECKUN MOHUTOPWHI BbINOMHAETCH Ha NPOTSXXEHMU BCEero nepmoga CTpouTenscTsa.
[Mocne OKOHYaHUS CTpOMTENnbCTBAa MOHUTOPUHT BedeTcd B COOTBETCTBMM C  TpeboBaHuaMM K
3KcnnyaTaumMm OCHOBaHWA 1 (pyHAaMEHTOB 34aHMIN N COOPYXKEHUA HA MHOTONETHEMEP3IbIX rPYHTax.

15.8 AHanus pesynbTaToB MOHUTOPUHra OCYLLECTBMSeTCA chneLumanv3MpoBaHHON OpraHusaunen.
BbinonHseTcs  KOHTPOMb  OTKMOHEHWA  KOHTPONMPYEMbIX MapameTpoB (Hecylew CcrnocobHocTw,
aedopmaumii, YpoBHS MOA3EMHbIX BOA, B TOM 4uCre TEHOEHUMM WX W3MEHEHWI, NpeBbilalowmne
OXuAaeMble) OT NPOEKTHbIX 3Ha4YeHMN, HOpMaTUBHbIX 3Ha4YeHun no CI1 22.13330 n pesynbTaToB TENMO- U
reoTeXHUYeckoro nporHosa. [lpu WM3MEeHEeHWM 3HaYEHUN KOHTPONMMPYEMbIX MapamMeTpoB B CTOPOHY
CHWXEHMS YCTOMYMBOCTU COOPYXEHUS pa3pabaTbiBalOTCA M BbIMONHATCA MEPONPUATUS MO CHUXKEHUIO
BIUAHUSA 3TUX N3MEHEHMWIN HA YCTONYNBOCTbL COOPYXKEHUS.

16 OJkonoruyeckue TpebGoBaHWUs MNpPU MNPOEKTUPOBAHUM U YCTPOUCTBE OCHOBaHUM U
(hyHAAMEHTOB Ha MHOrofieTHeMep3rbIX FPyHTax

16.1 B npoekte ocHoBaHW/ M (PYHOAMEHTOB Ha MHOrorieTHeMep3nblX FpyHTax OOSKHbl ObiTb
npegycMoTpeHbl MeponpuaTus, obecnevnBaowme npegoTBpalleHne, MUHUMU3aLUIo Unu NMKBUAALMo
BpedHbIX N HexenaTenbHbIX 3KOMOMMYECKNX U CBA3aHHbIX C HUMW COLMAnbHbIX, 3KOHOMUYECKUX U APYTnX
nocneacTBUN.

16.2 Okonoruyeckve TpebOBaHUS, Y4YUTbIBAEMblE MPU MPOEKTUPOBAHUM U CTPOUTENLCTBE,
OCHOBBIBAIOTCS Ha pesynbTaTax WHXEHEPHO-3KOMOTMYECKUX W3bICKAHWI, B KOTOPbIX [aeTcs oueHKa
COCTOSIHUSl OKpYXKatollei cpedbl U NPOrHO3 BO3AeNcTBUA Ha Hee obbekTa cTpouTenbctBa. [paBuna
VHXXEHEePHO-3KOSOTMYECKMX U UHXEHEPHO-reoae3nyecknx U3biCKaHuii Ons CTpoMTenbCTBa NpUBedeHb! B
[4] m [5].

16.3 [lporHo3 BO3AENCTBUA Ha MNPUPOAHbIE YCNOBWUS OCYLLECTBMSETCA Ha BeCb Mepuop
CTpOMUTENbLCTBA U 3KCMNyaTauun sgaHnii U COOPYXeHUN U AOoMKeH ycTaHaBnMBaThb:

BO3MOXHOCTb N3MeHeHnA TEeNNoBoro pexunma MHOrosieTHeMepa3ribIiX FPYHTOB pa|7|0Ha
cTpouTernbCctBa W npuneraroWwmx TeppMTOpMVI BCcrneacTemne HapyLueHvu7| yCﬂOBMI7I TennoobmeHa B
pes3ynbTaTte CTpouTesnibCTBa U TeMmnepaTtypHoro BO3JENCTBMUSA B npouecce akcnnyataumm,;

N3MEHEHUSI TMAPOreONOrMYECKNX YCINOBUIA CTPOUTESIBHOWM MIOLWaakM B pesynbTaTe NpousBoOACTBa
3eMIisiHbIX paboT, BKIoYas MyTW pasrpy3ku NMOBEPXHOCTHLIX U HaZMEep3rOTHLIX BOA MO BOAOOTBOAHbLIM
KaHanaw;



CTeneHb akTUBM3ALMM ONaCHbIX KPUOTeHHbIX MPOLECCOB, B TOM YMCIEe: OCafKku U NyYeHne rpyHToB,
TEepMOKapCT, CONUAMIOKLNSA, TEPMO3PO3US U Ap.;

BO3MOXXHOCTb BO3HUKHOBEHUA CKITOHOBbIX NMPOLIECCOB U 3abonaynBaHus TepputTopuun;

BO3MOXHOCTb N3MeHeHnaA TenmnoBoro pexunmva MHOroneTHeMep3nbixX FPYHTOB pa17|0Ha
CTpouTernbCTBa N npunerarmnx TGppVITOpI/IVI BCneacteBme M3aMeHeHuna Knumara.

16.4 C y4yeTOM pe3ynbTaTOB MHXEHEPHO-TeosIoNMYEecKMX W3biCKaHW BbIOMPalOTCA MPOEKTHbIe
pelweHuss 1 pa3pabaTbiBalOTCA MepONnpUSTAS MO  PEeKySbTMBAUMM UM BOCCTAHOBMEHMIO MOYBEHHO-
pacTUTENbHOrO CIosl, 3acbiKe BbIEMOK, TPaHLIEA W KapbepoB, BbIMONAXWBAHWIO W OOEPHOBAHMIO
CKITOHOB M OTKOCOB, a Takke Mo NpeaynpexneHuto apo3nmn, TepMokapcTa 1 NpoLeccoB pa3MblBa rpyHTa.

16.5 OCHOBHble MepoOnNpUATUS MO OXpaHe OKpyXKatollen cpedbl Npu BO3BEAEHWM OCHOBAHWA U
dyHOaMEHTOB Ha MHOroneTHeEMep3nbiX rPyHTax paspabaTtbiBaloTCA Ha CTaauM TEXHUKO-IKOHOMUYECKOro
060CHOBaHWS.

16.6 [poekTHas  OOKyMEHTauMsi Ha  YCTPOMCTBO OCHOBaHMA U (pyHOAMEHTOB  Ha
MHOFOMETHEMEP3NbIX TPYHTax Ha CTaguu NpoekTa LOIbkHa BKM4YaTb pasgen "OxpaHa okpyxatollen
cpeapl”.

16.7 MpuctynaTbe K NPOM3BOACTBY paboT NO YyCTPOMCTBY OCHOBaHUA 1M OyHAAMEHTOB AONycKaeTcs
Tonbko Npy Hannuum NOC u NPOEKTOB WHXEHEPHOW MOArOTOBKM M 3aLlMTbl OT OMACHbIX KPUOTeHHbIX
NpoLEeccoB M NoATONeHNs Tepputopun (4.4), KOHKPETHO OTpaXKarLMX BCE OCOOEHHOCTM MEep3roTHO-
FPYHTOBBLIX YCMOBWA MrowankM cTpouTensctsa. [1poeKkT opraHuMsauum CTPOUTENbCTBA  OOKEH

obsi3aTensHO npegycmatpumBaTb CPOKU U 0cobeHHOCTH npon3soacTtea pa60T, a Takke mMmeponpuaTua no
BOCCTaHOBJ1€HUIO NMOBpPEXAEHHbIX Y4aCTKOB NMOBEPXHOCTUN TEPPUTOPUN CTPOUTENTbCTBA.

MpunoxeHune A

OCHOBHbIE BYKBEHHbIE OBO3HAYEHWA BEJIMYUH

KoagppuyueHmei HadexxHocmu u ycrioguli pabomel

7/g - MO IPyHTY;

y, =~ TOHa3HAYEHWIO COOPYKEHNS;

7, - TNosugy dyHAAMEHTOB;

Ve - KO3(bhULIMEHT ycnoBmin paboTb;

[ TeMnepaTypHbIN KO3(hPULMEHT yCcrnoBun paboThbl;
Yeq - CENCMMYECKMI KO3 PULIMEHT YCNOBUIN paboTsl;
Vu KO3 PMLUMEHT YCNOBUIA CMEP3aHNA TPYHTOB C (PYHOAMEHTOM;
Yo - Ko3(bhMLMEHT ycnoBmin paboTbl OTTaMBaloLEro rpyHTa.

Qu3su4yeckue u mennod)usuquKue XapakmepucmuKu 2pyHmos

X - HOpMaTuBHbI€ 3HAYEHUNA XapPaKTEePUCTUK;
n
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pacyeTHble 3Ha4YeHWs1 XapaKTEPUCTUK;

cpedHve 3HauYeHUs1 XapaKTEPUCTHK;

JoBepuTenbHas BEPOSATHOCTb (06ecnevYeHHOCTb) pacyeTHbIX 3HaYeHUI
XapakTepUCTUK;

CyMMapHasa BJ1aXXHOCTb Mep3J10ro rpyHTa;

BINAa>XHOCTb Mep3S10ro rpyHTa 3a c4yeT NeadaHblX BKINIOYEHNN;

BJTa>XHOCTb MEP3J10ro rpyHTa 3a C4HeT nopoBOro Jibga (nbp,a-u.emeHTa);

BJTa>XHOCTb MEP3J10ro rpyHTa, pacnosyioXXeHHOro mexay nbanctbiMn BKITKOYEHNAMMU,

BNaXXHOCTb Mep3r10ro rpyHTa 3a CHeT He3amep3sLuen Boabl (CoaepxaHue
He3amep3Llen Boabl);

BMa)XHOCTb FPYHTa Ha rpaHuLe NNacTUYHOCTU (pacKkaTbliBaHUS);
CyMMapHast MbAMCTOCTb MeP3oro rpyHTa;

NbAMCTOCTb FPyHTa 3a CYET NeasiHbIX BKIIOYEHWI;

NbAMCTOCTb FPyHTa 3a CYeT NOPOBOro NbAa;

CTeneHb 3anofHeHns o6bema Nop Mep3noro rpyHTa nb4oM 1 He3amep3Luen BOAON
(cTeneHb BNaXHOCTW);

YMCNO NNacTUYHOCTU TPYHTA;

OTHOCUTENBHOE CofepXKaHe OpraHNYecKoro BeLLecTBa;
cTeneHb 3aCONeHHOCTU MepP3noro rpyHTa;

KOHLIEHTpaLusl MOPOBOro pacTBopa B 3aCOJIEHHOM TPYHTE;

NNOTHOCTb FPYHTA;

NMOTHOCTb MEP3IIOro rPYHTa;

NAOTHOCTb MEP3IOro rPyHTa B CYyXOM COCTOSIHWUM (NSIOTHOCTb CKereTa Mep3noro
rpyHTa);

NIIOTHOCTb Tasioro rpyHta B CyxoM COCTOAHUN (I'IJ'IOTHOCTb cKeneta rpyHTa);
NIOTHOCTb YaCTuL, rpyHTa;

NMOTHOCTL NbAaa;

NMOTHOCTb BOAbI;

KO3 PMLMEHT MOPUCTOCTU MEP3NONO FPYHTA;

TennonpoBOAHOCTb NPYHTa B MEP3J10M COCTOAHUN,

TEennonpoBOAHOCTb IPYHTa B TallOM COCTOAHUN,

06beMHast TEMNOEMKOCTb IPyHTa B MEP3TIOM COCTOSIHUU;



Cin

ob6bemMHas TENOEMKOCTb rPyHTa B TayiOM COCTOAHUN.

LeopmayuoHHO-MPOYHOCMHbIE XapaKmepucmuKU U CONPOmMuUesnieHusi Mep3sibixX epyHmos Ha

Ceq
CL

Csh

Mith

S
S

Re

Raf

Pth
fa

curosble 8o3delicmeusi
Moaynb AecdopMaLmm rpyHTa;

KoadhbdmumeHT NyaccoHa Mep3noro rpyHTa;

3KBMBANeHTHOEe cuenneHne mMeparoro rpyHTa;
npenernibHoO AnnTesibHoe 3Ha4YeHne yaesibHOro cuenieHnAa Mep3roro rpyHTa;
cuenneHmne oTtamBaloLlero rpyHTa;

npeaenbHO ANUTENbHOE 3HAYeHWE yria BHYTPEHHErO TPEHWNSI MEP3IIOro FPyHTa;
yron BHYTPEHHEro TPeHWsi OTTanBatoOLLErO MPYHTA;

KO3(pPMLMEHT CKMMAEMOCTU MEP3Ioro rpyHTa;
KO3(pPMLMEHT CKMMAEMOCTU OTTaVBaIOLLErO rPYHTA;

OTHOCUTEeJIbHOE CXaTue nbaa,

OTHOCUTENIbHAaA p,ecpopmau,vm OTTamBakoLWlero rpyHTa;

KO3(PDULIMEHT BA3KOCTN MEP3IIOro rPyHTa;

npegen TeEKy4ecTn Mep3noro rpyHTa;

KO3(pPMLMEHT OTTanBaHUSI MEP3NOrO MPYHTa;

pacyeTHOe faBreHne Ha Mep3riblil FPYHT (CONPOTMBIIEHME MEP3MOro rpyHTa
HopMaribHOMY [AaBIEHMIO);

conpoTueieHne Mep3rioro rpyHTa nog HUXXKHMM KOHLIOM CBau, paccyutaHHoe no
AaHHbIM MONeBbIX UCMbITAHUN;

COMNPOTMBIIEHNE MEP3IOro rpyHTa CABMUIY Mo NOBEPXHOCTU CMepP3aHus C
dyHOaMeHTOM;

conpoTueliieHne Mepa3sioro rpyHTa casury no NnoBepxHOCTU cMep3aHnd COo cBaen,
paccymnTaHHOe No AaHHbIM NOoNneBbIX MCNbITaHWI;

COMNPOTMBIEHNE MEP3NOro rpyHTa CABMUIY MO FPYHTY UNKU FPYHTOBOMY pacTBOpY;

conpoTtueneHne cosury nbaa no NOBEpPXHOCTU CMep3aHna C rpyHTOM UInn
FPYHTOBbIM PAaCTBOPOM;

yoenbHaaA KacaTtellbHaa cuna nydeHna npomMep3atoLllero rpyHTa;

yaenbHOe HoOpMarlibHOe faBlieHne MOPO3HOIo Ny4YeHUA rpyHTa;

yOenbHOe oTpuuaTenbHOE TPEHME OTTAaUBAIOLLIETNO FPYHTA Ha NMOBEPXHOCTHU
dyHOaMeHTa;

KoathpMUMEHT gedhopMaLmn CUCTEMBI "CBas-rPYHT" Ha rOPU3OHTarnbHbIE YCUMUS.

Haepysku u HanpsikeHus



F - pacuyeTHas Harpyska Ha OCHOBaHMe;

Fu - Hecywasa cnocobHocTb (cuna npeaenbHOro ConpoTUBMNEHNST) OCHOBaHUSA
dyHOaMEHTOB;
Fn - pacuyeTHas ropmsoHTanbHas Harpyska Ha dOyHOAMEHT;
Fhu - npegenbHas ropusoHTarnbHasi Harpy3ka Ha pyHOaMeHT;
Fim - pacdeTHas cuna nyvyeHus;
Fr - cuna, yoepxuBawuwas pyHa4aMeHT OT BbiMy4YnMBaHUS;
Freg - cuna oTpuuaTtenbHOro (HeraTMBHOMO) TPEHWUS;
Fi - pacyeTHble ycunus B aneMeHTax KOHCTPYKLUKN CoopyxeHus (pyHaameHToB);
Fia - npegenbHble yeunusa B anieMeHTax KOHCTPYKUMK;
Fup M Fut - Hecywas cnocobHOCTb MPOEKTUPYEMbIX M OMbITHLIX CBaW;
M - MOMEHT BHELLUHUX CUIT;
Maf - MOMEHT BHELLUHUX CWfl, BOCMIPUHUMAEMbIN CUraMn CMep3aHunst rpyHTa no 6okoBom

NOBEPXHOCTU PYHAAMEHTA;

Mp ¥ Mi - MOMEHTbI BHELLHMX CWIM MO CTOPpOHaM PyHAAMEHTa;
p - cpedHee AasreHue noa nogowweon yHAaMeHTa;
Po - cpedHee OOMOMNHUTENbHOE AABMEHWe nod NOAOLWBOWN (PyHAAMEHTa;
g - paBHOMEpPHO pacnpefeneHHasi BepTukanbHas Harpyska;
o, - npupogHoe (bblIToBOE) AaBMNEHUE B rPyHTE;
O, OOMOMHUTENbHOE BEPTUKAaNbHOE HanpsiXXeHne B rpyHTe (OT BeCa COOPYXEHUS);
o, - aTtMocgepHoe AaBneHue.
Ocadku (deghopmayuu) ocHogaHUs
S - coBMeCTHas ocagka (gecopmauunsi) OCHOBaHUSA U COOPYXKEHWS;
Sy - MNpedenbHO gonycTMmasa COBMECTHas ocafka (aedopmaums) OCHOBaHUS 1
COOPYXXEHWS;
St - o0cajka nnacTUYHOMepP3noro OCHOBaHWS;
Sth - COCTaBrsoLLAasi 0CafKM OTTanBaOLLEro OCHOBAHUSA 3a CHET NPUPOAHOTIOo (ObITOBOr0)
AaBreHns;
Sp - COCTaBngwLas ocagkv oTTaMBaloLwero OCHOBaHUS Nog AeCTBUEM Harpy3ku ot
30aHus;
Spth - Ocafka ynnoTHeHUs npeaBapuUTeribHO OTTasiHHOrO Cros rpyHTa;
Sad - [OONOMHWTENbHasa ocagka, 06ycrnoBneHHas oTTanBaHUEM MEP3Noro rpyHTa;
SaMSp - O0OCagku kpaes pyHAaAMEHTa;
St - OCagka Mep3rioro OCHoBaHus, 06yCcrnoBneHHasa NIacTUYHO-BA3KUM TEYEHNEM

FPyHTa Unn nbaa,



V - CKOpPOCTb OCaaKku niactM4HOMepP3J10ro OCHoBaHuA.

HapaMempb/ meriyiomexHU4ecKux pacyemos OCHogaHul

T - TemnepaTtypa;
To - pacyeTHas cpegHerogoBasi TemnepaTypa MHOrofIeTHEMEP3NOro rpyHTa;
Ton - HOpMaTUBHasa cpefHerogoBasi Temnepatypa MHOrONeTHEMEpP3Ooro rpyHTa;
To - cpegHerogoBasi TemnepaTypa MHOMONIETHEMEPSINOro rpyHTa Ha ero BEpxXHen
NMOBEPXHOCTU;
Tm,z,e - pacyeTHble TeMnepaTypbl (PYHTOB B OCHOBAaHUWN COOPYXEHUA;
Ter - TemnepaTypa Hayana 3amep3aHusi TpyHTa;
Towt - TemnepaTtypa HapyXHOro Bo3gyxa;
Tca - TemnepaTypa BO3ayxa B MOAMNONbE 30aHUS;
Tin - TemnepaTtypa B NOMELLEHWUM;
TinTw - cpegHue TemnepaTypbl BO3ayxa 3a NepuoA C oTpuuaTernbHbIMU U

NoNnoXuntenbHbIMU TEeMNepaTypamu;

t - Bpewms;
tu - pacyeTHbIV CPOK IKCMnyaTaLuum COOPYKEHWS;
kn - KO3(bULMEHT TENNOBOIO BIIUSHUSA COOPYXEHUS;
Upye KO3(hPULIMEHT CE30HHOIO M3MEHEHMWS TemMnepaTypbl FPYHTOB OCHOBAaHWS;
M - mMoaynb BEHTUNMPOBaHMSA NOAMNOMbSA 34aHUS;
Ro - conpoTuBneHue Tennonepeaayve nepekpbITUa Hag NoAnonbeMm;
R, - conpoTuBneHue Tennonepegaye TeNNON3onaLumM TpybonpoBOAOs;
Ly - TenmnoTa TasHWA (3amep3aHus) rpyHTa;
Lo - ydenbHas TennoTa ¢a3oBbix NepexodoB BoAa-nea.
leomempuyeckue xapakmepucmuku
B - wwvpuHa coopyxeHus;
L - A4nuHa coopyxeHus;
anb - cTopoHbl NogowBbl PYHAAMEHTS;
| - panuHa cBau;
€ - OKCLEHTpUCUTET;
A - nnowagb NogowBsbl PyHAAMEHT;
Aa - nnowagb NOBEPXHOCTU CMEP3aHus rpyHTa ¢ hyHOAAMEHTOM;
Up - nepumeTp dyHOAMEHTa;
la - rnybuHa 3agenku ceai;

d - rnybuHa 3anoxeHunss QyHOaMeHTa;



din - pacyeTHas rnyGuHa CE30HHOIO OTTauBaHUs TPYHTA;

dinn - HOPMaTMBHAsi rMyOUHA CE30HHOTO OTTANBAHUS TPYHTA;

di - pacuyeTHas rnybuHa ce30HHOro NPOMepP3aHnst TPYHTA;
din - HOpMaTMBHas rrybmMHa CE30HHOro NMPOMEepP3aHus FPyHTa;
h - TonmwwHa cnos rpyHTa;
H - rnybvHa oTTanBaHusl rpyHTa B OCHOBaHWM COOPYXKEHMWS 32 pacyeTHbIA CPOK ero
aKcnnyaTaumu;

Hmax - MakcumanbHas rnybuHa oTTavBaHus rpyHTa Mo COOpPYKEHUEM;

Hbtn - rnybuHa npegBapuTenbHOro OTTaMBaHus FpyHTa;
z - rnybvHa 4o pacyYeTHOro YpOoBHSI.

MpunoxeHue b

PU3NYECKUE N TENNOPUSNYECKUE XAPAKTEPUCTUKHN
MHOIOJNIETHEMEP3J1bIX TPYHTOB

B.1 B coctaB uanyecknx u TennodpusM4eckux XapakTepucTuk, onpegensemMmblx Ans
MHOrONeTHEMEepP3rbIX IPYHTOB, BXOASAT:

a) cymmapHas BMaXXHOCTb Mep3r1oro rpyHTa - Wiet M BNaXXHOCTb MEP3SIoro rpyHTa, pacrnosioXeHHOro
Mexay negsHbIMU BKIIOYEHUAMU - W,

6) cymmapHasi nbAMCTOCTb MEP3MOro [pyHTa i, NpPeAcTaBnsiowas coboi  OTHOLIeHWe
cofepallerocsi B Mepariom rpyHte obbema nbaa kK 06bemMy Mep3noro rpyHTa v ibAMCTOCTb PyHTa 3a

cYeT BUOUMBbIX NeasiHbIX BKIOYEHWI ii, npeacTaensowas cobon oTHOLLEHWE coaepKallerocs B Mep3rom
rpyHTe obbema BUAMMbIX NeasHbIX BKIOYEHUI K 06 bEMY MEP3SIOro rpyHTa;

B) CTeMNeHb 3anofiHeHNs o6bema nop Mep3noro rpyHTa NbAoM U He3amepslen Boaow - Sy, fonu
eaVHULbI;

r) TemnepaTtypa Hadana 3amep3aHus rpyHTa - Tyr, °C;

[) BNaXXHOCTb Mep3I1oro rpyHTa 3a cyeT Heaamepallel Boabl - Wy, 40NV eAnHULBbI;

€) Tennouanyeckme XapakTepuUCTUKU TpyHTa (TEenronpoBOLHOCTb A, BT/(M-°C) n ypenbHas
TennoemkocTb C, [x/(kr-°C));

X) TennoTa TasHusA Nbaa (3amep3aHus Bogpl) B rpyHTE - Ly;
3) cTeneHb 3aCONeHHOCTH - Dsal, %;

1) KOHUEHTpauus nopoBoro pacteopa - Cps, 40NN eQNHULbI;
K) oObeMHas cTeneHb 3aTopdOBaHHOCTM - J, JONU eOMHULBI;
n) cTeneHb 3aTopdoBaHHOCTU - G, AONU €ANHULbI.

b.2 CymmapHasi BRaXxHOCTb Mep3noro rpyHTa - Wit M BMAXHOCTb MEP3NIOro rpyHTa,
pPacnosioXXeHHOro Mexay neasiHbiMu Brtouennsmn - Wy, onpegenstorca B cootsetctaum ¢ FTOCT 5180.

b.3 CymmapHaﬂ NbONCTOCTb MEpP3SIoro rpyHta - itot, JIBONCTOCTb Mep3rioro rpyHta 3a c4er
BKMNIOYEHN nbaa - ii, N CTENeHb 3anofiHeHus obbema nop Mep3soro rpyHta nbaom u H638Mep3L|Je|;1



Bogow - S; onpepensatTca B cootBeTcTBum ¢ FOCT 25100.

B.4 Mop 3aconeHHOCTbIO NMOHMMAETCs HanuuvMe B Mep3SioM rpyHTe BOAHOPACTBOPUMBIX COMei B
TAKOM KONMYECTBE, KOTOPOE CYLLECTBEHHO M3MEHSIeT NMPOYHOCTHble M AedopMauMOoHHbIE CBOWCTBA
TPYHTOB.

CrteneHb 3aconeHHoCTU rpyHTa Dsa, XapaktepusyeT OTHOCWUTENbHOE COAepXaHue B TpyHTE
BOAHOpPACTBOPUMbIX corer, ee cneayet onpegenate no FTOCT 25100 kak OTHOLLEHWE Macchl Cofnen gs K
Macce CyxOW HaBECKM rpyHTa gq (BKMoYasi Maccy codepallnxcs B HeM conen) no popmyrne

Dsal = (9s/94)100. (B.1)

Mo cteneHn 3aconeHHOCTUM Dsa rpyHTbI nogpasgensatoT cornacHo MOCT 25100. KoHueHTpauusa
noposoro pacteopa Cps XapaktepusyeT CTeneHb MuHepanusauuu rpyHToBow Bnaru. Ee pgonyckaetcs
onpegenaTe No gopmyne

Cps = D5a|/(D5a| + lOOW), (52)

rae W - BMaXHOCTb 3aCONIEHHOrO rpyHTa, NpMHUMaemasi Ans rpyHTOB C NbAUCTOCTLIO i <= 0,4
paBHON Whot, @ C it > 0,4 paBHOM W,

3aconeHHble FPYHTblI B 3aBUCUMOCTUN OT npeo6na,qaroLu,ero MOHHOIo cocCTtaBa J1erkopactBoOpUMbIX
conen pasgendarTcAa no Tuny 3acoJieHnA Ha MOpCKOVI N KOHTUHeHTanbHbIi B cootBeTcTBUM ¢ TOCT
25100.

B.5 TemnepaTypa Ha4ana 3amep3aHusi rpyHTa Tpr, XapakrepusyeT TemnepaTypy nepexoga rpyHTta
u3 Tanoro B Mep3roe COCTosHMe. TemnepaTypy Hayana 3amep3aHusi HEe3aCONEHHbIX, 3aCONEHHbIX U
3aTophoBaHHbLIX FPYHTOB criegyeT onpenensTtb OnbITHbIM NyTEM, a B CryyYasx npegycMOTpeHHbIX B 5.9
TemnepaTtypy Hayana 3ameps3aHusi He3acoSfeHHbIX W 3aCOfIEHHbIX PYHTOB AOMyckaeTcs NpuHWMaTb no
dopmyne (b.3) B 3aBMCMMOCTM OT B1Aa rpyHTa M KOHLEHTpauumn noposoro pacteopa Cps:

Ty = A—B(53C,, +40C%), (5.3)

rae A - Koa(bUUMEHT, XapakTepu3ylLlMiA TemnepaTypy Hadana 3amMep3aHusi He3acOoSIEHHOro
rpyHTa (Tabnuua b.1);

B - k03thpuLMEHT, 3aBUCSILLIMIA OT TMNA 3aconeHus rpyHTa; B = 0 Anst He3aconeHHbIX rpyHToB; B =
1 ons rpyHTOB MOPCKOro Tvna 3aconexus; B = 0,85 ansi rpyHTOB C KOHTUHEHTANbHBIM TUMNOM 3aCONEHNS.

Tabnuua B.1

TeMHepaTypa Ha4vana 3amMmep3aHusa He3aCOJIeHHOro rpyHTa A

[pyHTBI A °C
Meckun pasHbIX dpakumini -0,10
Cynecu n nbineBaTblie NECKU -0,15
CyrnuHok -0,20
[MuHBbI -0,25

3HaveHne Ty ANs 3aTopdoBaHHbLIX TPYHTOB crnedyeT BbiOMpaTb MO BeNWYUHE TemnepaTypbl
Hayana 3amep3aHnss TOro KOMMOHEeHTa (TOP(SHOrO WM MUHEpParnbHOro), y KOTOPOro OHa BbILLE.
BenuunHa Tyt Ans Topda npueegeHa B Tabnuue b.2.

Tabnuua B.2

PacueTHble 3Ha4YeHUsA TeMmnepaTypbl Havyana
3amep3aHus Tor ANA Topda



Tun Topdha Wiot, 4ONY €QUHULbI Tor, °C
CnabopasnoxuBLUNNCS BEPXOBOM 7,30 -0,14
5,90 -0,16

3,27 -0,25

1,64 -0,35

CpenHepasnoXusBLLNNCS BEPXOBOM 3,50 -0,13
0,90 -0,20

Bb.6 BnaxHOCTb HE3aCOMNeHHOro, 3acCONEeHHOro M 3aTtopdOBaHHOIO Mep3MblX FPYHTOB 3a cyeT
He3amep3wen Boabl W, onpegensieTcs OnbiTHbIM nNyTemM. B cnyyasx, npegycMoTpeHHbix B 5.9 aons
HEe3aCONEeHHOro M 3aCONEHHOro FPYHTOB, HAXOASALMXCH B OXJTaXAEHHOM COCTOSIHUM, Korga TemnepaTypa
rpyHTa Bbie TemnepaTtypbl Hadana 3amep3aHusa (0 °C > T > Ty), BennyuHa W, npuvHUMaeTca Ang
FPYHTOB C NbANCTOCTBIO itor <= 0,4 paBHON W\, = Wiqt, @ C ot > 0,4 paBHon Wy, = W,

Mpu ycnosun, 4To TemnepaTtypa rpyHTa HWwke Unu paBHa TemnepaTtype Havana 3amep3anus (T <=
Tof), 4751 HE3ACOSIEHHOTO U 3aCOSIEHHOTO MepP3SblX FPYHTOB 3HadYeHUst Wy, fonyckaeTcsl onpeaensts Mo
dopmyne (b.4)

Ww = kap + nDsaI’ (5.4)
rae kw - koadhduumeHT, NnpuHnMaembin no Tabnuue 5.3 B 3aBMCMMOCTU OT Yncna NNacTUYHOCTH |p
u Temnepartypbl rpyHTa T,
W), - BNaXXHOCTb IPYHTa Ha rpaHuLe NracTUYHOCTH (packaTbiBaHWUS), JONW eOUMHULbI;

Dsal - CT€NEHb 3aCONEeHHOCTU rPyHTa, AONN eANHULbI;

T - xoachcbMLMeHT, NpuHMMaeMbIit paBHLIM O ANst He3aconeHHbIX FPYHTOB 1 no Tabnuue (5.4) ans
3aCOMeHHbIX TPYHTOB, B 3aBUCMMOCTW OT Yucna nnactuyHoctn |, u Temnepatypbl rpyHta T, °C, ang
Temnepatyp T < -15 °C BenununHa 1 npuHnmaetcs paeHoii sHauenmio 7 npu T = -15 °C; ecnn BenuunHa
Wy, onpegeneHHasa no copmyne (b.4), npeBbicuT 3HauyeHne Wior, Toraa Wy = Wiot.

Tabnuua B.3
PacyeTHble 3HaYeHUA KoadpduumeHTa Ky
pyHTBI Yucno KoadpdumumeHT ky npy TemnepaTtype rpyHTa T, °C
nnacTuyHoC
™ lp, gorm | -0,3 | -0,5 -1 -2 -3 -4 -6 -8 -10 | -15
eOVHULbI
Mecku (kpome - 0 0 0 0 0 0 0 0 0 0
nbineBaTbIX)
Meckn - 0,50 | 0,35 | 0,30 | 0,25 | 0,23 | 0,22 | 0,21 | 0,20 | 0,19 | 0,18
nbineeaTble
Cynecwm lb<=0,02 | 0,50 | 0,35 | 0,30 | 0,25 | 0,23 | 0,22 | 0,21 | 0,20 | 0,19 | 0,18
0,02<l,<=| 0,60 | 0,50 | 0,40 | 0,35 | 0,32 | 0,30 | 0,27 | 0,26 | 0,25 | 0,23
0,07
CyrnuHkm 0,07<lp,<=| 0,70 | 0,65 | 0,58 | 0,50 | 0,46 | 0,44 | 0,42 | 0,41 | 0,40 | 0,38
0,13




0,13 <l,<= | 0,80 | 0,75 | 0,65 | 0,55 | 0,51 | 0,49 | 0,47 | 0,46 | 0,45 | 0,43

0,17
[MuHBI l,>0,17 0,98 | 0,92 | 0,80 | 0,68 | 0,63 | 0,60 | 0,57 | 0,56 | 0,55 | 0,53

Tabnuua b.4
PacueTHble 3HayeHus koadduumenta 7
Hucno BenuuunHa koadduumeHta 7 npu temnepatype rpyHta T, °C
NNacTUYHOCTM
pyHTBI l,, nOMU

ps
6AMHALbI -0,3|-05| -1 -2 -3 -4 -6 -8 | -10 | -15
Mecku n cynecun lp <=0,02 210 | 160 | 75 34 20 14 9 6,5 5 4
Cynecy 0’020<0'7p<: 150 | 130 | 57 | 24 | 15 |11 | 7 | 5 | 45| 35
Cyrmurikv 00T %" | 130 | 108 | 44 | 19 | 11 | 8 | 55| 4 |32 |23
CyrnuHKK, rMuyHbl 0,13 <y 102 | 70 34 | 17 | 95| 6,5 4 3 2,5 2

PacueTHble 3HaueHusa W,, ona Topda n 3aTopdOBaHHbIX TPYHTOB, HAXOAALUUXCS B OXNaXAEHHOM
COCTOSIHMM, KOrda TemnepaTypa rpyHTa Bbile TemnepaTtypbl Hadana 3amep3aHus (0 °C > T > Ty),
NPUHUMAIOTCA ONSA FPYHTOB C NbAUCTOCTBIO it <= 0,4 paBHOM Wy, = Wigt, @ C itor > 0,4 paBHOM Wy, = W,

Ons mepanbix Topda M 3aTOpdOBaHHbLIX FPYHTOB 3HadeHus W, [onyckaeTca onpegensTb Mo
dopmyne (b.5) B 3aBUCUMOCTM OT cTeneHu 3aTopdoBaHHOCTM J (4onu eauHuLbl) U TeMnepatypbl T, npu
yCrnoBUK, YTO TemrepaTypa rpyHTa HuXe Uiy paBHa TeMnepaTtype Hadvana 3amep3anus (T <= Tyy)

W, =W/T[", 5.5)

rne ¥V - napametp, 3aBucAwmMii 0T 06BEMHON CTEneHn 3aTopdOBAHHOCTM J, MPUHUMAETCs Mo
Tabnuue B.5.

Tabnuua B.5

PacueTHble 3HauyeHus koadpdpuumenta ¥

Tun rpyHTa ¥ | rpag?
Topdh 1,6
Cynec4yaHble 3aTOpdOBaHHbIE FPYHTHI 1,67J-0,1
CyrnuHucTble 3aTopd)oBaHHbIE MPYHThI 1,6J

B.7 Tennodusnyeckme xapakTepuUCTUKN FPYHTOB: KOI(PMULIMEHT TEMMONPOBOAHOCTH A, o6bemHast
TennoemMkocTb C 1 KoadpuUMEHT TemnepaTyponpoBOAHOCTU a OnpedenstoTCs OnbITHbIM nyteMm. B
cnyyasx, NpeaycMOTpPeHHbIX B 5.9, 3Ha4yeHnss 06bEeMHON TenroeMKOCTU 3aCOfIEHHbIX U He3aCOmNeHHbIX
rPyHTOB B Tanom, oxnaxgeHHoMm Cw U Mep3noM Cr COCTOSIHUSIX [OMycKaeTcs paccyuTbiBaTb MO

¢dopmynam B.6 - 5.9 B 3aBMCUMOCTU OT yaernbHOW TENNOEMKOCTU CKerneTa rpyHTa Cp, TemnepaTypHOu n

KOHLI,eHTpaLI,I/lOHHOI7I 3aBUCUMOCTAX yu,ean0|7| TEennoeMKoCTun HesamepsLueVl Boael Cyw n nbpa G,
BriaXXHOCTU Wigt, TemnepaTypHoﬂ n KOHLI,eHTpaLI,I/IOHHOIZ 3aBNCUMOCTU BIIAXXHOCTU 3a CHET H638Mep3L|Je|Z

BoAbl Wy, NNOTHOCTU cyxoro rpyHTa Ad it f 1M TemnepaTypbl Hadana ero samep3saqust Ty



[na He3aconeHHbIX TFPYHTOB, HAXOASALWMUXCA B TanoM W OXNaXOEHHOM COCTOSHUSIX, Koraa
TemnepaTtypa rpyHTa Bbille TemnepaTtypbl Hayana 3amep3anuns (T > Ty), BenuumHa Cyn HaxoauTcs no
dopmyne (b.6)

C.= (Cp + Cthot)pd th (B.6)

roe Cp npuHumMmaeTcs no Tabnuue b.6; ons He3aconeHHbIx rpyHToB 1 Topda Cy = 4200 Ox/(kr-°C),

a Tyt Haxogutcsa no tTabnuue b.2; ona 3aconeHHbIX rPYHTOB B oxnaxaeHHoOM cocTosHum (0 °C > T > Tiy)
T onpegensietcs no popmyne (b.3), a BennuunHa Cy, paccuntbiBaeTcs no popmyne (b.7)

Cuw = Cut - 4550C;s, (B.7)

roe Cw - yoenbHasd TENmnoeMKOCTb NopoBoro pacteopa, x/(kr-°C), onpegensierca no tabnuvue
(B.7);

Cps - KOHLEHTpauus NopoBoro pacTeopa, A0NM eanHuLbl, onpegensietca no dopmyne (b.2).

Tabnuua B.6
PacueTHble 3Ha4YeHUA yaenbHOW TEeNNIOeMKOCTHU CKerneTa
rpyHTOB Cp
pyHTBI Mecok Cynecb cryrrlﬁ:iglx - Topd y
HU3WHHbI BEPXOBOIA
C,, Ox/(kr-°C) 750 850 950 1920 1680
Tabnuua B.7
PacueTHble 3HaYeHUA TeMnepaTypHON 3aBUCUMOCTHU
yAenbHOM TensI0eMKOCTHU NOpoBoro pacteopa Cuwt
T, °C Cwt, Ox/(kr-°C) T,°C Cuwt, O/ (kr-°C) T,°C Cuwt, Opx/(kr-°C)
0 4210 -2,8 3860 -13,0 3510
-0,2 4150 -3,2 3840 -14,0 3490
-0,4 4110 -3,6 3810 -15,0 3470
-0,6 4060 -4,0 3800 -16,0 3450
-0,8 4030 -5,2 3730 -17,0 3440
-1,0 4010 -6,0 3680 -18,0 3430
-1,2 3990 -6,8 3670 -19,0 3410
-1,4 3970 -8,0 3630 -20,0 3400
-1,6 3950 -8,8 3600 -21,0 3390
-1,8 3930 -10,0 3570 -22,0 3380
-2,0 3920 -11,0 3550
-2,4 3900 -12,0 3520




[na He3aconeHHbIX TPYHTOB M Topdha B MEP3NOM COCTOSIHUM NPU YCNOBUW, YTO Temnepartypa
TPYHTa HWKe WUnM paBHa TemnepaTtype Hadyana 3amepsanus (T <= Ty), BenuumMHa C; HaxoguTcs Mo

dopmyne
Cf - [CP + CWWW + Ci (Wtot _Ww):lpd,f ) (58)
roe Wy paccuntbiBaetcs no gopmyne (b.4), a Ci - no dopmyne

Ci=2120+ 7,8T. (5.9)

[Na 3aconeHHbIX rPYHTOB B MEP3SflOM COCTOSIHWMM, MPWU YCINOBWM, YTO TemrepaTypa rpyHTa Huxe
WUnv paBHa TemnepaType Havana 3amep3aHus (T <= Tyr), BenuunHa Ct HaxoauTcst no dpopmysie

Cf = [Cp +CWWW +Ci (\Ntot _Ww):'pd,th,f » (B.10)

rae Wy, paccuntbiBaeTtcs no dopmyne (b.4), Cy - no copmyne (b.7), a Ci - no dopmyne (B.9).
3HaveHnss o6beMHON TennoeMKoCT! 3aTOPGOBAHHbLIX FPYHTOB B TanomM W OxnaxgeHHoMm Cip u
mMep3noMm Ci COCTOsIHMAX Jonyckaetcs paccuuTbiBaTb no ¢dopmynam (b.11, B6.12) B 3aBucumocTn oT

yOenbHOW TennoeMKOCTM MUHeparbHOM Cpm N TopdsiHOM Cpg COCTaBrsiloLLeil OpraHO-MUHeparnbHOro

ckeneTa rpyHTa, yaenbHOW TennoemkocTn Hesamep3swen Boabl Cy 1 nbaa Ci, BECOBOM (MaccoBow) Aonm
Topha B 3aTopchoBaHHOM rpyHTe G, cymmapHOW BNaxHOCTU Wi, BNAXHOCTM 3a CYET He3amep3Lllen

Boabl Wy, NNOTHOCTKM cKerneTa rpyHTa P th,f M TeMmnepaTypbl Ha4yana ero samep3aHus Thyr.

Ona 3aTtopdoBaHHbIX FPYHTOB, HaXOAALWMXCA B TanoM W OXNaXOEHHOM COCTOSIHMKM, Korga
TemnepaTtypa rpyHTa Bbille TemnepaTtypbl Hayana 3amep3aHus (T > Ty) BenuumHa Cy HaxoguTcs Mo

dopmyne

Cin :I:Cpm(l_G)+Cng+CW t°ti|’0dvth’ (B.11)

roe yaenbHasi TennoemMKoCTb MUHEpasibHOro ckeneta Cpm n Topda Cpg HaxoauTcst no Tabnuue
B.6; Cw = 4200 [x/(kr-°C).

[nsa 3aTopdOBaHHbIX MPYHTOB, HAXOASALUMXCA B MEpP3NOM COCTOSIHUW, Korga TemnepaTtypa rpyHTa
HXe Unn paBHa TemnepaTtype Havana 3amep3anust (T <= Tyr), BenmumHa Cr HaxoauTcesi no hopmyne

Cf - [Cpm (1_ G) + Cng +CwWw +Ci (Wtot _WW ):Ipd,f v (B.12)

roe Wy paccuuntbiBaetcsa no gopmyne (b.5), Cy = 4200 Ox/(kr-K), a Ci - no dpopmyne (B.9).

B cnyyasax, npegycmoTpeHHblx B 5.9, 3HayeHue KoapuumeHTa TennonpoBOAHOCTU

HEe3aCOoNEeHHbIX, 3aCOMEHHbIX U 3aTOP(OBaHHbIX FPYHTOB B TaNoM /1th N Mep3nom /1fm (onsa guanasoHa
Temnepatyp Hwke T <= -15 °C) cocTosHMU npuBedeHbl B Tabnuue b.8, B 3aBUCMMOCTU OT BNa@XHOCTH

Wiot, MNOTHOCTM cKeneTa rpyHTa Pd .t M CTeneHn 3aconeHHocTu cornacHo FOCT 25100.

Tabnuua b.8

PacyeTHble 3HaYeHUs KoadduumeHTa TENNONPOBOAHOCTU rPyHTa
B Tanom kth, Mep3nom A (T <=-15 °C) cocTosiHUMU



KoadhdpuumneHT TennonpoBOAHOCTU IPYHTOB A, B1/(m-°C)

MnoTH | Cymm Meckn pasHon NNOTHOCTU Cynecu nbinesatble CyrnvHKn 1 |
OCTb | apHas

CYXOrO | BnaxkH CTteneHb 3aCONeHHOCTH CTeneHb 3aCONEHHOCTU CreneHb 3acorn

FPYHTA | ocTb

D FPYHT Cna6 | Cpen |CunibH Cna6 |CpeaH | Cunb Cnab

ds a HesaconeHH | 03aco | He3ac | o3aco | HesaconeHH | o3aco | e3aco | Ho3ac | HesaconeHH | o3aco
Pii, | Wit ble NEHH | ONeHH | NeHH ble NEHH | NeHHbI | ONeHH ble NeHH
bl bl bl bl bl bl

Hom® | o.e. e e e e e e e

Ao | A A A A A | At A A A An | A A

01 | 90 | - - - - - ; ; ; ] ] ] ] ]
01 | 60 | - - - - - - ; ; } ] ] ] ]
01 | 40 | - - - - - ; ; ] ] ] ] ] )
01 | 20 | - - - - - - ; ; } ] ] ] ]
02 | 40 | - - - - - ; ; ] ] ] ] ] )
02 | 20 | - - - - - - ; ; } ] ] ] ]
03 | 30 | - - - - - ; ; - ] ] ] ] ]
03 | 20 | - - - - - - ; ; } ] ] ] ]
04 | 20 | - - - - - - 216 - - - - |210| -
07 | 10 | - - - - - - 214 - - - - |200| -
10 | 060 | - - - - - - 210 - - - - |19 | -
12 | 040 | - - - - - - 202 - - - |157 |18 | -
14 | 035 | - - - - - |180|200]| - - - | 157|176 | 1,68
14 | 030 | - - - - - | 174|198 | 195 | 1,91 | 1,88 | 1,45 | 1,65 | 1,59

1,4 025 (191|248 | 237 | 2,21 | 2,08 |157 (184 | 181 | 1,78 | 1,73 | 1,33 | 1,58 | 1,50

1,4 0,20 | 157 | 209 | 200 | 190 | 182 [133|163| 158 | 1,53 | 1,48 | 1,10 | 1,31 | 1,23

1,4 015 (139|183 | 1,75 | 165 | 158 |110|135| 1,30 | 1,25 | 1,20 | 0,87 | 0,99 | 0,94

1,4 0,10 | 110|135 130 | 125 | 1,21 {093 |109| 106 | 1,03 | 0,99 | 0,70 | 0,77 | 0,75

1,4 005 (075|084 | 082 | 080 | 0,77 | 0,64 |0,73| 0,72 | 0,69 | 0,67 | 0,46 | 0,48 O<’f'>3
1,6 0,30 - - - - - - - - - - 1,68 | 1,94 | 1,80

1,6 0,25 250|292 | 286 | 2,78 | 2,70 | 180|200 | 19 | 1,92 | 1,88 | 151 | 1,75 | 1,68

1,6 0,20 | 2,15 | 250 | 243 | 2,36 | 2,30 | 162 | 1,78 | 1,75 | 1,71 | 1,67 | 1,33 | 1,56 | 1,46

1,6 0,15 (180|210 | 203 | 1,96 | 190 | 145|160 | 156 | 152 | 1,49 | 110|123 | 1,17

1,6 0,10 | 145|168 | 162 | 156 | 150 |1,16 |1,29| 1,26 | 1,22 | 1,19 | 0,87 | 0,97 | 0,92

1.6 005 (105|116 | 1,10 | 1,08 | 1,05 |081| 087 | 0,85 | 0,84 | 0,82 | 0,58 | 0,60 | 0,56




<*>

1,8 0,20 | 2,67 | 305 | 292 | 2,80 | 2,69 | 186|205 | 200 | 1,94 | 1,88 | 1,57 | 1,86 | 1,70
1,8 0,15 | 2,26 | 2,75 | 263 | 252 | 2,44 | 168 | 183 | 1,79 | 1,74 | 1,70 | 1,39 | 1,60 | 1,47
1,8 0,10 (197|230 | 223 | 2,17 | 2,10 | 145|159 | 155 | 151 | 1,47 | 106 | 1,26 | 1,14
1,8 0,05 | 145|156 | 1,52 | 1,48 | 1,45 | 098 | 099 | 0,98 | 0,98 | 0,97 | 0,70 | 0,75 O<’f)>9
2,0 0,10 - - - - - - - - - - 128 | 1,46 | 1,35

<*> BHayeHus npmueedeHbl OAnA rpyHToB B OXInaXXgeHHOM COCTOAHUN.

Ona HaxoXxaeHWs BeNUYUHbI A Y HE3ACONEHHbIX W 3aCONEHHbIX TPYHTOB B MEP3IOM COCTOSAHUM B
AvanasoHe Temnepatyp Tpr >= T > Ty, rge Tm = -15 °C MOXHO MCMONb30BaTb COOTHOLLEHWE

Ay = Ay = (A = 2 ) Wy (T) =W, (T, )]/ [Wey =W, (T,)]. (5.13)

roe A v At HaxogsTcsa no tabnuue B.8, Wy (T) n Ww(Tm) onpegenstotcs no cdopmyne (b.4) ans

HesaconeHHbIx rpyHToB npu 7 =0 a Ty - no hopmyne (B.3) Ans He3aconeHHbIX rPYHTOB Npu B = 0.

B cnyuasix, npegycmMoTpeHHbIX B 5.9, 3HaueHne koadpuLmeHTa TemnepaTyponpoBoaHoCTM a (M?/c)
AnNsl He3aCOMNEHHbIX, 3aCONEHHbIX U 3aTOPGOBAHHbIX TPYHTOB HAaX0AMTCs MO hopMmyre

a=A1/C, (5.14)

roe BenuYuHbl KoadduumneHTa TenNonpoBOgHOCTH A 1 0BbEMHOI TENNOEeMKOCTH Cp HaxoaaTcs
B cooTBeTcTBUU C B.7.

B.8 BenuunHa o6beMHol TennoTbl 3aMep3aHus (TasiHus) rpyHta Ly (Ipk/M3) npuHUMaeTcst paBHo
KONMM4YecTBY TeNnoTbl, HEOOXOAMMON Ans 3aMep3aHns BoAbl (TasHWsS Nbaa) B eanHuue obbema rpyHTa u
onpepgenseTtca no dopmyne

I-V = Lo[Wtot _Ww]pdyth,f’ (b.15)

roe Lo = 3,35:105 (Ox/kr) - 3HayeHue yaenbHOW TennoTbl (PasoBbIX NPeBpalLeHWi Boaa-nen;
BenuuuHa Wy, Ans He3aCOoMNEHHbIX, 3aCONIEHHbIX U 3aTOPOBaAHHBLIX TPYHTOB HAaX0AUTCS B COOTBETCTBUU C
B.6 npu ycnosum Ty >= T, 30ecb Tps HAXOAUTCA B cooTBETCTBMM C B.5.

MpunoxeHue B
PACYETHbIE 3HAYEHUA MPOYHOCTHBIX XAPAKTEPUCTUK MEP3J1bIX TPYHTOB

B.1 PacyeTHble AaBrieHWs Ha Meparble TPYHTbI R, pacyeTHble CONPOTUBMEHMS MepP3ibiX TPYHTOB U
TPYHTOBbIX PAacTBOPOB CABUFY MO MOBEPXHOCTAM CMep3aHus yHOAMEHTOB Ra U pacyeTHble
COMPOTUBIIEHNST MEpP3IbIX TPYHTOB CABWUIY MO FPYHTY WAW TPYHTOBOMY pacTBopy Rsn onpegensitorcs
onbITHBIM nyTeM. [Mpu onpegeneHun 3HadeHWn R, Ra, Rsh B nabopaTopHbIX ycrnoBusix cnegyeT
NPOBOAUTbL WUCMbLITAHUA Ha COBUr B cneuuanbHblx npubopax - ans onpegenenHuss Ra U Rsp M Ha
O[HOOCHOE CxXaTWe UNu Ha BAABNMBaHWE LLApUKOBOTO LITaMna - Ans onpeaeneHus R.

Mpu onpegeneHMn Rz LWEPOXOBATOCTb MOBEPXHOCTW, MO KOTOPOA MNPOU3BOAWUTCH COBUT
cMep3llerocs B Hell obpasua rpyHTa, OofmkHa OblTb TakoM e, Kak (PyHOAMEHTOB, MPUMEHSIEMbIX B




CTpoOUTEIbCTBE.

B.2 Mpu oTCyTCTBMM ONbITHLIX AaHHbLIX AOMYCKaeTCcsi MpuHUMaTb 3HadyeHnss R, Ra M Rsp MO

Tabnuuyam B.1 - B.11.

PacueTHble gaBneHus Ha Mepa3rible He3aCoJieHHbIe FPYHTbI R
noa HUWKHUM KOHLUOM cBau

Tabnuua B.1

mybuHa PacueTHble naBneHus R, kla, npu Temnepatype rpyHTa, °C
pyHTBI no;;l)ﬂ);me
cBait, M -03|-05| -1 |-15| -2 |-25| -3 |-35| 4 -6 -8 | -10
Mpn nbgucTocTU
i < 0,2:
1 Mpn 2500 | 3000 | 3500 | 4000 | 4300 | 4500 | 4800 | 5300 | 5800 | 6300 | 6800 | 7300
KpynHoo610MouHbIe nobon
rnybuHe
2 lNeckn KpyrHble n To e | 1500 | 1800 | 2100 | 2400 | 2500 | 2700 | 2800 | 3100 | 3400 | 3700 | 4600 | 5500
CpeaHen KpynHocTn
3 lNMeckn menkune n 3-5 850 | 1300 | 1400 | 1500 | 1700 | 1900 | 1900 | 2000 | 2100 | 2600 | 3000 | 3500
nbinesaTble
10 1000 | 1550 | 1650 | 1750 | 2000 | 2100 | 2200 | 2300 | 2500 | 3000 | 3500 | 4000
15n 1100 | 1700 | 1800 | 1900 | 2200 | 2300 | 2400 | 2500 | 2700 | 3300 | 3800 | 4300
bonee
4 Cynecu 3-5 750 | 850 {1100 |1200 | 1300|1400 | 1500 | 1700 | 1800 | 2300 | 2700 | 3000
10 850 | 950 | 1250|1350 | 1450 (1600 | 1700 | 1900 | 2000 | 2600 | 3000 | 3500
15n 950 | 1050 | 1400 | 1500 | 1600 | 1800 | 1900 | 2100 | 2200 | 2900 | 3400 | 3900
bonee
5 CyrnvHKN 1 MuHbI 3-5 650 | 750 | 850 | 950 | 1100|1200 | 1300 | 1400 | 1500 | 1800 | 2300 | 2800
10 800 | 850 | 950 | 1100|1250 | 1350 | 1450 | 1600 | 1700 | 2000 | 2600 | 3000
15n 900 | 950 | 1100 | 1250 | 1400 | 1500 | 1600 | 1800 | 1900 | 2200 | 2900 | 3500
bonee
Mpn nbgucTocTU
rPyHTOB
0,2<=ii<=0,4
6 Bce BuAabI rpyHTOB, 3-5 400 | 500 | 600 | 750 | 850 | 950 | 1000 | 1100|1150 | 1500|1600 | 1700
YyKa3aHHble B MyHKTax
1-5 10 450 | 550 | 700 | 800 | 900 [ 1000 | 1050 | 1150 | 1250|1600 | 1700 | 1800
15u 550 | 600 | 750 | 850 | 950 | 105 {1100 | 130 | 135 | 170 | 180 | 1900
bonee 0 0 0 0 0




PacueTHble AaBneHUA Ha Mep3rible He3acosieHHbIe rPyHTbI R
noA NoAoLwBoW cTonbyaToro pyHaaMeHTa

Tabnuua B.2

PacuyeTHble gaBneHus R, kla, npu Temnepatype rpyHTa, °C

PyHTBI
-03(-05| -1 -15 -2 -2,5 -3 -3,5 -4 -6 -8 -10
Mpn nbgucTocTU
rpyHTOB ii < 0,2:
1 KpynHoobnomouHble 550 |950 1250 |1450 [1600 |1800 |1950 |2000 |2200 |2600 |2950 |3300
W NEeCKM KpYnHbIe 1
cpegHewn KpyrnHOCTU
2 Meckn menkue n 450 (700 |900 |1100 |1300 |[1400 |1600 |1700 |1800 |2200 |2550 |2850
noinesaTble
3 Cynecu 300 | 500 | 700 |800 1050 |1150 [1300 |1400 (1500 |1900 |2250 |2500
4 CyrnvHKN W IMWHBI 250 | 450 |550 (650 |800 900 |1000 |[1100 (1200 |1550 |1900 |2200
Mpn nbgucTocTn
rpyHToB ii >= 0,2:
5 Bce BUAbI rPYHTOB, 200 | 300 (400 |500 |600 700 |750 850 950 |1250 |[1550 |1750
yKasaHHble B N03. 1 - 4
Ta6bnuua B.3
PacyeTHble CONPOTUBIEHUSI MEP3TbIX HE3aCONEHHbIX FPYHTOB
M rPYHTOBbIX PacTBOPOB CABUrY MO NOBEPXHOCTU CMep3aHusA
¢ oyHOaMeHTOM Rar
PacueTHble conpoTuereHus Ra, kla, npu Temnepatype rpyHTa, °C
pyHTBI
-0,3 |-0,5 -1 |-1,5 -2 |-2,5 -3 [-35 -4 -6 -8 |[-10
MuHncTbIE 40 60 | 100 | 130 | 150 | 180 | 200 | 230 | 250 | 300 | 340 | 380
MecyaHble 50 80 | 130 | 160 | 200 | 230 | 260 | 290 | 330 | 380 | 440 | 500
WN3BecTkoBO- 60 90 | 160 | 200 | 230 | 260 | 280 | 300 | 350 | 400 | 460 | 520
necyaHbI pacTBop

MpumeyaHne - 3HayeHne Ra 4N U3BECTKOBO-MECYaHOro pacTBopa fAdaHbl Ansi pacTeBopa
cnepyowero coctaea: Ha 1 M3 pacTtBopa necka cpefHesepHucToro - 820 n, M3BECTKOBOro Tecta
nnotHocTelo 1,4 r/cm® - 300 n, Boawbl - 230 n; ocagka koHyca - 10 - 12 cm. Npu gpyrux cocrtaeax
N3BECTKOBO-MECYAHOro pacTBopa, a Takke ANSA LEeMEHTHO-NMeCYaHoro pacTtBopa 3HadeHust Ry

onpenenarnTcd OnbITHbIM NyTEM.

PacueTHble cONPOTUBNEHUSI MEP3MbIX HE3ACONEHHbIX
rPYHTOB CABUTY MO FPYHTY UIM FPYHTOBOMY pacTBopy Rsh

Ta6bnuua B.4

[pyHTBI

PacueTHble aaBneHns Rqh, KlMa, npy TemnepaTtype rpyHTa, °C




-0,3 | -0,5 -1 -15 -2 -2,5 -3 -3,5 -4 -6 -8 -10

MecyaHble 80 | 120 | 170 | 210 | 240 | 270 | 300 | 320 | 340 | 420 | 480 | 540
MuHnCcTbIE 50 80 120 | 150 | 170 | 190 | 210 | 230 | 250 | 300 | 340 | 380
Tabnuua B.5

PacueTHble gaBneHus Ha Mepa3rible 3aCOoJiIeHHble TPYHTbI
C KOHTUHEHTaNbHbIM TUNOM 3aconeHns R nog HWKHUM KOHLLOM cBau

PacueTtHble naBneHus R, kla, npu Temnepatype rpyHTa, °C
-1 -2 -3 -4
3aconeHHoCcTb
rpyHTa Dsa, % "mybuHa norpyxeHns ceau, M
3-5 ) 10 62)?1eme 3-5| 10 610?12e 3-5| 10 610?1eme 3-51 10 62)?1eme
Meckn menkue n cpegHve
0,1 500 | 600 | 850 | 650 | 850 | 950 | 800 | 950 | 1050 | 900 | 1150 | 1250
0,2 150 | 250 | 350 | 250 | 350 | 450 | 350 | 450 600 | 500 | 600 750
0,3 - - - 150 | 200 | 300 | 250 | 350 | 450 | 350 | 450 550
0,5 - - - - - - 150 | 200 300 | 250 | 300 | 400
Cynecwu
0,15 550 | 650 | 750 | 800 | 950 | 1050 | 1050 | 1200 | 1350 | 1350 | 1550 | 1700
0,3 300 | 350 | 450 | 550 | 650 | 800 | 750 | 900 | 1050 | 1000 | 1150 | 1300
0,5 - - - 300 | 350 | 450 | 450 | 550 650 | 650 | 750 900
1,0 - - - - - - 200 | 250 350 | 350 | 450 550
CyrnuHkm
0,2 450 | 500 | 650 | 700 | 800 | 950 | 950 | 1050 | 1200 | 1150 | 1300 | 1400
0,5 150 | 250 | 450 | 350 | 450 | 550 | 550 | 650 750 | 750 | 850 | 1000
0,75 - - - 200 | 250 | 350 | 350 | 450 550 | 600 | 600 750
1,0 - - - 150 | 200 | 300 | 300 | 350 | 450 | 400 | 500 650

MpumeyaHune - 3HayveHMe R nog nogowBown ctonbyaTtoro pyHoameHTa OOoMyckaeTcss MpUHMMAaThb Mo
HacTosLLen Tabnumue Kak ansa ceam rinyonHom norpyxeHus 3 - 5 m.

Tabnuua B.6
PacuyeTHble cOnpoTUBNEHUS1 MeP3TbIX 3aCONEHHbIX FPYHTOB
C KOHTUHEHTasIbHbIM TUMOM 3aCOJIEHUA CABUTY MO NOBEPXHOCTAM
cMmep3aHus Rar
3aconeHHOCTb rpyHTa PacueTHble conpoTueneHus Ra, kla, npu Temnepartype rpyHTa,

Dsal. % °C




-1 -2 -3 -4

lMeckn menkue u cpegHue

0,1 70 110 150 190

0,2 50 80 110 140

0,3 40 70 90 120

0,5 - 50 80 100
Cynecwu

0,15 80 120 160 210

0,3 60 90 130 170

0,5 30 60 100 130

1,0 - - 50 80
CyrnvHkm

0,2 60 100 130 180

0,5 30 50 90 120

0,75 25 45 80 110

1,0 20 40 70 100

Tabnwuua B.7
PacyeTHble gaBneHus R Ha Mep3nble 3aconeHHble FPYHTbI
C MOPCKUM TUIMOM 3aCOJIeHUs1 NOA HMXKHUM KOHLIOM cBau
38CONEHHOCTD norp;;gfj::iaaﬁ, PacueTHble faBneHus R, kla, npu Temnepatype rpyHTa, °C
rpyHTa Dsal, % M 1 2 3 ! 6
Meckn menkune u NbinesaTble

0,05 3-5 610 860 1000 1180 1360
0,1 340 480 600 740 800
0,2 - 260 360 390 450
0,3 - - 190 270 350
0,5 - - - 230 270
0,05 10 705 955 1095 1275 1455
0,1 450 590 710 850 910
0,2 - 310 460 500 560
0,3 - - 300 380 460
0,5 - - - 340 380




0,05 15 n Gonee 800 1050 1190 1370 1550
0,1 550 690 810 950 1210
0,2 - 470 570 600 660
0,3 - - 400 480 560
0,5 - - - 440 480
Cynecb
0,15 3-5 730 1050 1150 1430 1620
0,2 450 750 1000 1180 1310
0,3 270 580 730 800 880
0,5 - 220 280 360 450
0,8 - - - 140 250
0,15 10 770 1090 1190 1470 1660
0,2 490 790 1040 1220 1350
0,3 310 620 770 840 920
0,5 - 260 320 400 490
0,8 - - - 180 290
0,15 15 n Gonee 840 1160 1260 1540 1730
0,2 650 960 1200 1380 1510
0,3 470 780 930 1000 1080
0,5 - 420 470 560 650
0,8 - - - 340 450
CyrnvHKu TsXenble U MyHBb
0,2 3-5 410 640 820 1000 1360
0,3 290 470 650 820 1200
0,5 - 270 410 590 930
0,8 - 160 270 410 600
1,0 - 140 230 370 470
1,2 - - 180 320 440
1,5 - - 150 270 410
Meckn menkue u NbinesaTble
0,05 3-5 610 860 1000 1180 1360
0,1 340 480 600 740 800
0,2 - 260 360 390 450




0,3 - - 190 270 350
0,5 - - - 230 270
0,05 10 705 955 1095 1275 1455
0,1 450 590 710 850 910
0,2 - 310 460 500 560
0,3 - - 300 380 460
0,5 - - - 340 380
0,05 15 n Gonee 800 1050 1190 1370 1550
0,1 550 690 810 950 1210
0,2 - 470 570 600 660
0,3 - - 400 480 560
0,5 - - - 440 480
Cynecb
0,15 3-5 730 1050 1150 1430 1620
0,2 450 750 1000 1180 1310
0,3 270 580 730 800 880
0,5 - 220 280 360 450
0,8 - - - 140 250
0,15 10 770 1090 1190 1470 1660
0,2 490 790 1040 1220 1350
0,3 310 620 770 840 920
0,5 - 260 320 400 490
0,8 - - - 180 290
0,15 15 n Gonee 840 1160 1260 1540 1730
0,2 650 960 1200 1380 1510
0,3 470 780 930 1000 1080
0,5 - 420 470 560 650
0,8 - - - 340 450
CyrnyHKY TSXENbIE U MMHBbI
0,2 3-5 410 640 820 1000 1360
0,3 290 470 650 820 1200
0,5 - 270 410 590 930
0,8 - 160 270 410 600




1,0 - 140 230 370 470
1,2 - - 180 320 440
15 - - 150 270 410
0,2 10 510 740 920 1100 1460
0,3 390 570 750 920 1300
0,5 - 370 510 690 1030
0,8 - 260 370 510 700
1,0 - 240 330 480 570
1,2 - - 280 420 540
1,5 - - 240 370 510
CyrnvHKu TsXenble U MyHbl
0,2 15 n Gonee 600 830 1010 1190 1550
0,3 480 660 840 1010 1390
0,5 - 460 600 780 1120
0,8 - 350 460 600 790
1,0 - 330 420 570 660
1,2 - - 370 510 630
15 - - 330 460 600
Tabnuua B.8
PacyeTHble gaBneHus R Ha Mep3nble 3aconeHHble TPYHTBI
C MOPCKMUM TUIMOM 3acoJieHusi No4 NoAOLLBOM
cTton6uaroro chyHaameHTa
3aC0MEHHOCTL PacueTtHble gaBneHus R, kla, npu Temnepatype rpyHta, °C
rpyHTa, Dsal, % 1 2 3 4 6
Mecku Menkue v NbinesaTtbie

0,05 530 780 920 1100 1280

0,10 260 400 600 760 1000

0,15 170 250 380 550 740

0,20 - 180 240 310 370

0,30 - - 110 190 270

0,50 - - - 150 190

Cynecu
0,15 660 980 1080 1360 1550




0,20 380 680 930 1110 1240

0,30 200 510 660 730 810
0,50 - 150 200 290 380
0,80 - - - 70 180

CyITIl/IHKVI nerkme

0,20 250 590 740 1030 1400
0,3 110 370 640 880 1260
0,5 - 100 410 610 860
0,8 - - 160 280 440
1,0 - - 100 180 310
1,2 - - - - 240
15 - - - - 180

CyITIVIHKl/I TAXeEnble U ITMNHbI

0,2 340 570 750 930 1290
0,3 220 400 580 750 1130
0,5 - 140 340 520 860
0,8 - 90 200 340 530
1,0 - 70 160 310 400
1,2 - - 110 250 370
1,5 - - 80 200 340
Tabnuua B.9

PacuyeTHble conpoTuBIieHUsA cpe3y NO NOBEPXHOCTU CMep3aHuA Rat
Mep3NibiX 3aCOJIEHHbIX TPYHTOB C MOPCKUM TUMNOM 3aconeHus

38CONEHHOCTL PacueTHble conpoTueneHus Ry, kla, npu Temnepatype rpyHTa, °C
rpyHTa, Dsal, % 1 2 3 ! 6
Meckun

0,05 110 170 220 270 320
0,10 50 90 135 170 200
0,15 25 70 110 140 170
0,20 15 55 90 120 150
0,30 - 30 65 90 110
0,50 - 15 20 30 55




0,80 - - - - -
Cynecu
0,15 60 100 130 180 230
0,20 35 75 110 150 200
0,30 30 55 80 120 160
0,50 20 40 60 80 110
0,80 45 65 90
1,00 - 60 80
CyrnuHKN Tshxenble 1 rMuHbI

0,20 40 95 150 210 270
0,30 25 60 110 170 245
0,50 10 30 60 100 150
0,80 - 15 45 80 125
1,00 - - 30 75 110
1,20 - - - 70 80
1,50 - - - 55 75

PacueTHble faBneHus Ha neg R nog HWKHUM KOHLIOM CBawm
M pacyeTHble CONPOTUBIIEHMUSs NbAa COBUTY MO NOBEPXHOCTU
CMep3aHusl C TPYHTOBbIM PacTBOPOM Rsh,i

Tabnuua B.10

Temnepatypa nbaa,

Pac4yeTHble 3HaveHus1, R n R, klMNa

°C R Rsh,i
-1 50 20
-1,5 100 30
) 140 35
-2,5 190 45
-3 230 50
-3,5 260 60
-4 280 65

PacueTHble gaBneHUA Ha Mepa3nble 3aTOp(*)OBaHHbIe FPYHTbI R
noa HWKHUM KOHLIOM CBau

Tabnuua B.11

[pyHTHI

my6uHa

3HaveHune R, klMa, npu Temnepatype rpyHta, °C




”ogggﬁf;”" 03|-05| 1 |-15]| 2 |-25| 3 | 35| -4 | -6
MecyaHble
0,03 < lom <= 0,1 180 | 230 | 300 | 400 | 600 | 750 | 950 | 1050 | 1250 | 15
0,1<lon<=0,3 3-5 130 | 170 | 240 | 350 | 480 |550 | 650 | 750 | 910 | 10:
0,3<lom<=0,5 100 | 130 | 170 | 260 | 350 | 440 | 500 | 590 | 690 | 79
0,03 < lom < 0,1 230 | 280 | 350 | 450 | 650 | 800 | 1000 | 1100 | 1300 | 16(
0,1<lon<=0,3 10 180 | 220 | 290 | 400 | 530 | 600 | 700 | 800 | 960 | 11
0,3<lom<=0,5 150 | 180 | 220 | 310 | 400 | 490 | 550 | 640 | 740 | 84
0,03 < lom <= 0,1 360 | 420 | 490 | 590 | 790 | 940 | 1100 | 1200 | 1400 | 17(
0,1<lom<=0,3 15 310 | 350 | 420 | 530 | 660 | 730 | 830 | 930 | 990 | 12
0,3<lom<0,5 260 | 290 | 330 | 420 | 530 |500| 660 | 750 | 850 | 95
lMbineBaTo-rNMMHUCTLIE

0,05 < lom < 0,1 130 | 170 | 250 | 370 | 530 | 640 | 750 | 900 | 1050 | 11:
0,1<lom<0,3 3-5 110 | 140 | 200 | 300 | 400 | 470 | 590 | 670 | 750 | 87
0,3<lom<0,5 90 | 110 | 150 | 230 | 330 | 400 | 480 | 550 | 600 | 72
0,05 < lom < 0,1 180 | 220 | 300 | 420 | 580 | 690 | 800 | 950 | 1100 | 12«
0,1<lon<0,3 10 160 | 190 | 250 | 350 | 450 |520 | 640 | 720 | 800 | 92
0,3<lom<0,5 120 | 140 | 180 | 260 | 360 | 430 | 510 | 580 | 650 | 75
0,05 < lom < 0,1 300 | 350 | 430 | 550 | 710 | 820 | 930 | 1080 | 1230 | 13:
0,1<lon<0,3 15 280 | 310 | 370 | 470 | 570 | 640 | 760 | 840 | 920 | 10
0,3<lon<0,5 240 | 260 | 300 | 380 | 480 | 550 | 630 | 700 | 750 | 87

PacuyeTHble AaBneHnst Ha Meparnble rPyHTbl R NOA HMKHUM KOHLOM CBaun NpYHUMatoTcs no tTabnuue
B.1, nmog nopgowson cTonbuyatoro dyHgameHTa - no Tabnuue B.2, gna MepanbiX TPyHTOB C
KOHTMHEHTanbHbIM TWUMOM 3acofieHust - no Tabnuue B.5, ana MepanbiX rPyHTOB C MOPCKUM TUMOM
3aconeHust - no Tabnuuam B.7 n B.8, ana nbga - no tabnuue B.10, ana 3atopdoBaHHbLIX Mep3nblX
rpyHTOB - No Tabnuue B.11.

PacyeTHble conpoTuBNeHUs Mep3rbiX FPYHTOB M FPYHTOBLIX PacTBOPOB CABUIY MO MOBEPXHOCTAM
cMmep3aHus ¢ (pyHOAMEHTOM MpUHUMAKTCA no Tabnuue B.3, ona mMepanbiXx 3aCOfeHHbIX FPYHTOB C
KOHTUHEeHTalnbHbIM TUMNOM 3aconeHna - no Ta6nmue B.6, ana Mepa3nblX FPYHTOB C MOPCKUM TUMOM
3aconeHus - no Tabnuue B.9, mepanbix 3aTtopdoBaHHLIX TPYHTOB - No Tabnvue B.11.

PacuyeTHble conpoTUBNEHNA Mep3fblX MPYHTOB COBWUMY MO FPYHTY WKW FPYHTOBOMY pacTtBOpy Rsh
npuHumatoTca no tabnuue B.4, nbooB No rpyHTOBOMY pacTBOpY Rsni - mo Tabnuvue B.10, mepsnbix
3aTOphOBaHHbIX TPYHTOB MO FPYHTY MUIM TPYHTOBOMY pacTBOpY - No Tabnuue B.12. 3HayeHns pac4eTHbIX
COMPOTUBMNEHUIA MEP3MbIX MPYHTOB KaK KOHTUMHEHTANbHOro, Tak U MOPCKOro Tuna 3acorieHus, caBury rno
FPYHTY UIK rPYHTOBOMY pacTBopy Rsh, JOoNycKaeTcs NpMHUMaTh paBHbIMU Rsh = Raf € ydeTom B.4.

Tabnuua B.12

PacuyeTHble gaBneHusi Ha Mep3nble 3aTopcdoBaHHbIE FTPYHTbI
noa nofowBon ctonbyatoro dpyHaameHTa R, pacyeTHble



CONPOTUBNEHUS MepP3JibiX 3aTOPGOBAHHbIX TPYHTOB CABUTY
Nno NOBEePXHOCTU CMepP3aHUs Rar U pacyeTHble CONPOTUBIIEHUS
Mep3rbiX 3aTopdOBaHHbIX FPYHTOB CABUTY MO FPYHTY UMK
rPYHTOBOMY pacTBopy Rsh

PacueTHble 3HaveHus R, Rar, Rsn, KlMa, npu Temnepatype rpyHTta, °C
[pyHTHI
-03|-05| -1 |-15| -2 |-25] -3 | -35 -4 -6 -8 -10
PacueTHble faBneHus Ha Mepanble 3aTopdoBaHHbIE FPYHTLI MOA NOAOLIBONM cTonbyaToro dyHaameHTa R
MecyaHble:
0,03 <lom <=0,1 130 | 180 | 250 | 350 | 550 | 700 | 900 | 1000 | 1200 | 1500 | 1700 | 1900
0,1 <lom<=0,3 80 | 120 | 190 | 300 | 430 | 500 | 600 | 700 860 | 1000 | 1150 | 1300
0,3<lom<=0,5 60 | 90 | 130 | 220 | 310 | 400 | 460 | 550 650 750 850 970
MUHUCTBIE:
0,05 < lom <=0,1 80 | 120 | 200 | 320 | 480 | 590 | 700 | 850 | 1000 | 1100 | 1300 | 1500
0,1<lom<=0,3 60 | 90 | 150 | 250 | 350 | 420 | 540 | 620 700 820 940 1050
0,3<lom<=0,5 40 | 60 | 100 | 180 | 280 | 350 | 430 | 500 570 670 760 860
Topd 20 | 40 | 60 | 120|220 | 270 | 320 | 390 450 520 590 670

PacyeTHble cONpoTUBNEHUS MEP3IbiX 3aTOPOBAHHbBIX FPYHTOB CABUIY MO NOBEPXHOCTU CMep3aHust Ra

MecyaHble:
0,03<lom<=0,1 50 | 70 | 90 | 100 | 130 | 160 | 160 | 180 210 250 280 320
0,1<lom<=0,3 30 | 40 | 50 | 70 | 90 | 110|120 | 140 160 190 220 240
0,3<lom<=0,5 20 | 30 | 40 | 60 | 70 | 80 | 90 | 110 130 150 170 190
MuHucTble:
0,05<Ilom<=0,1 20 | 40 | 60 | 80 | 100 | 110 | 130 | 150 180 200 230 270
0,1<lom<=0,3 10 | 20 | 30 | 50 | 60 | 70 | 90 | 100 120 140 160 180
0,3<lom<=0,5 5 10 | 20 | 30 | 50 | 60 | 80 90 100 120 140 160
Topd 3 5 8 25 | 40 | 50 | 70 80 90 110 120 140

PacueTHble conpoTtuBneHna mepanbiX 3aT0pd)OBaHHbIX FPYHTOB CABUTY NO IPYHTY UMK TPYHTOBOMY pacTBOpPY Rsnh

MecyaHble:
0,03<lom<=0,1 30 | 60 | 100 | 140 | 160 | 190 | 230 | 250 270 310 330 350
0,1<lom<=0,3 10 | 30 | 50 | 70 | 110|120 | 130 | 150 180 200 230 260
0,3<lom<=0,5 8 | 20 | 40 | 60 | 80 | 90 | 100 | 120 140 150 180 210
MuHucTblE:
0,05<Ilom<=0,1 20 | 50 | 70 | 90 | 110 | 120 | 140 | 170 200 250 270 300

0,1 <lom<=0,3 5 30 | 40 | 50 | 70 | 80 | 100 | 110 130 180 190 200




0,3 <lom<=0,5 3 20 | 30 | 40 | 60 | 70 | 90 100 110 140 150 170

Topd 2 10 | 20 | 30 | 40 | 60 | 80 90 100 120 140 160

B.3 3HaueHua Ry B Tabnuuax B.3, B.6, B.9 n B.12 cneagyeT ymHoXaTb Ha KOapUUMEHT Yaf ,
3aBUCALLMIA OT B1AA NOBEPXHOCTM CMEP3aHUS 1 MPUHUMAaEMbIA PaBHbLIM:

- g OEeTOHHHX MNOBEPXHOCTEMV GYHIAaMEeHTOB, M3TOTOBJISEMBIX

B METAJIJIMUECKOM OITAJTYOKE i i vt ittt et et et et et et eeeeeeeeeeeeeeeeeeeeeeans 1,0;
- IJiS IEePEeBSHHEIX I[IOBEPXHOCTEM, He o00pabOoTaHHBIX MaCJISHBEMMU

AHTUCEIITUKAMIU + v v v v v e e v e e o e o e oo oo o e o e oeoeneneeneeneeeeneeeeeeeeneeneeneeeenns 1,0;
- o9 IepPeBSHHBIX IoBepxHOCTEMV, 0O0paBoTaHHHX MaCJSHBEMU

AHTVCEIITURAMI  « o e o e o e o e o e s e o e m e aeaeneneneneneneseeseeseeeeseeseeneeeeneeeeans 0,9;
- IOJIg MEeTaJUIMUECKUX I[IOBEPXHOCTEM M3 I'OpPAYEeKATaHOT'O IIPOKATa . ..... 0,7.

Ona  OpyrMx noBepxHOCTeN yHOAMEHTOB, a Takke B Crydyae MPMMEHEHUSI TMOKPbITUN
(aHTUKOPPO3NOHHBIX, MPOTUBOMYYUHUCTBIX U OP.) Ra creayeT NpUHMMATth Ha OCHOBAHWWU OMbITHbIX
[AaHHbIX, MNOMy4YeHHbIX B NOMEBbLIX UMK NabopaTopHbIX YCNOBUSX.

B.4 3HaueHusi Rqy B Tabnuuax B.4 n B.9 cnegyeT ymHOXaTb Ha KO3(PULUMEHT Vsh, PaBHbIN:

- njsa OypOHaAOMBHEIX CBal C nobOaBJieHMEM B OEeTOH

IPOTUBOMOPOSBHEIX XMMUUECKMUX HOOABOK .« ¢t v vttt oo veeeeennneeeennneeeennnns 0,7;
- IJid BCEeX BMIOB CBaM NpM JBIUCTOCTU I'PyHTA O'ZSHiS(l4 .......... 0,9;
— B OCTAJIBHBIX CITYUASTX e o e o e o o o o oo n e menaeneneneneneneneneeneeneeneeneeans 1,0.
MpumevaHus

1 MNpwn coyeTaHun ABYyX nepeyvumcrieHHbix B B.4 ycrnoBuin koadpnumneHToB sn NpUHMMalOT paBHbIM
0,6.

2 3HayeHus Rsh ans 6ypoHabuBHbIX cBal ¢ gobaBneHvem B 6€TOH MPOTMBOMOPO3HbLIX UMM UHBIX
XMUMMYecknx obaBoK Ha OCHOBE COfeu, NCMOMb3yeMbIX B Ka4eCTBE OCHOBaHWA U (PyHOAMEHTOB 34aHWN
WU COOPYXEHW MOBLILEHHONO YPOBHA OTBETCTBEHHOCTW, crnefyeT onpefensatb nyTemM npoBefeHust
nabopaTopHbIX UCNbITAHUA OTAENBHO B KaXXAOM KOHKPETHOM criyvae.

B.5 Mepsnble 3aCOJ1€HHble TPYHTblI B 3aBUCUMOCTU OT I'IPGOGJ'IGD,EHOLLI,GFO XUMNYECKOIo cocTtaBa
conen BblgensTcsa no TNy 3aconieHunsa - KOHTUHEHTarNlbHOMY U MOPCKOMY - B COOTBETCTBUM C rocCT
25100.

Tabnuua B.13

HOpMaTMBHbIe npepenbHO AnNuUTelibHble 3HAa4YeHUA yaenbHOro

cuenneHus ci, kMa, u yrna BHyTpeHHero TpeHua @, , rpap,
ONsl Mep3nbIX FPYHTOB M KOHTaKTa rPyHTa CoO cKanomu

OGosHa XapaKTepucTUKM rpyHTOB Npu TeMnepaType rpyHTa, °C
YyeHust
[pyHTHI xapakrte
puctuk 1 05 | -10 | -15 | -20 | -25|-30| -35| -40 | -5,0 | -6,0 | -8,0 | -10,0
TPYHTOB
MecyaHble CL 80 | 110 | 140 | 170 | 200 | 230 | 250 | 300 | 360 | 420 | 520 -
rpaBenucTble
Necku ¢
cofepxaHvem
MbireBaTol @, | 28|28 |30 |30 |32 |32| 32|32 | 33| 33| 33 -
dpakumm
6onee 8%
KoHTakT CL 70 90 | 120 | 150 | 180 | 200 | 220 | 270 | 280 | 330 | 410 -




necyaHbIX
rPYHTOB CO
ckanon
(ckanbHble o, |16 | 16 | 17 | 17 | 18 | 18 | 18 | 18 | 19 | 19 | 19 -
obpasupl ¢
pasmepamu
BbicTynos 0,5
- 2,0 mm)
Mecok cL - 140 | - |160 | - - - 195 | - | 387 | - 806
o, - | 25 - 31 - - - 38 - 39 - 45
Cynecb cL - |181| - |209 | - - - | 324 | - 577 | - 790
o, - 15 - 22 - - - 25 - 27 - 28
CyrnuHok cL - 109 | - | 131 | - - - | 275| - |30 - 462
o, - 9 - 11 - - - 12 - 13 - 31
MMnHa cL - l104| - |122] - - - |275| - |30 - 480
o, - 9 - 11 - - - 14 - 16 - 31
Tabnuua B.14
HopmaTuBHbIe 3Ha4YeHUs1 yaenbHOro cuensieHuns Csh, klMa, n yrna
BHYTpeHHero TpeHus Py, , rpag, oTTanBalroLWero rMUHUCTOro rpyHTa
0O603HaYeHUs XapaKTepVICTI/IKl/I FPYHTOB MNMpn 3Ha4eHNN NoKasaTesid TeKy4eCTun ||_, aonu
XapaKkTepucTuK eavHNLE!
TPYHTOB 0,25 0,35 0,5 0,625 0,75 1,00
Csh, KMa 21 19 17 15 13 9
Pun . rpan 32 28 23 19 14 5

MpunoxeHue I

CPEOHEroOAOBAA TEMMNEPATYPA U TMYBUHA CE3SOHHOIO OTTAMBAHUA
N NMPOMEP3AHUA TPYHTA

.1 HopmaTtuBHas rnybuMHa CE30HHOro OTTamBaHWS rPyHTa din, M, ONpegensdercs no AaHHbIM

HaTypHbIX HabnoageH no dopmyne

d

|

th,n = “th

T

t

h,m _be )tth,m

(Tth _be )tth

, (T1)




roe diw - Haubonblas rnybuHa Ce30HHOro OTTauBaHWMS TpyHTa B TOAOBOM Mepuoge, M,
yCTaHaBnvMBaemas nNo AaHHbIM HaTYPHbIX HabnoaeHni;

Tof - TEMNEPATYpPA Havyana samepsaHus rpyHTa, °C, onpegensemMas no npunoxexuio b;

Tthm W tihm - COOTBETCTBEHHO CPEAHSASA MO MHOIONETHUM AaHHbIM TemnepaTypa Bo3gyxa 3a nepvog
nonoxutensHbix TemnepaTyp, °C, n NpoAomKUTENbBHOCTL 3TOro nepuopa, 4y, npuHumaembie no Crll
131.13330, npuyem gns knumMaTnyeckmx nogpanioHoB Ib u I 3HayYeHnsa Tim U tihm CNegyeT NPUHUMAaTL C
koadhpuumenTom 0,9;

Tt M th - COOTBETCTBEHHO cpefdHsAs Temnepartypa Bo3ayxa, °C, 3a nepuod MONOXWUTEmNbHbIX
TemnepaTtyp 1 NPOAOIKUTENBHOCTL 3TOrO Nepuoda, 4, B rof NpoBefeHuUs HabnioaeHWin, NpuHMMaeMble
Nno MeTeoaHHbIM.

I".2 HopmaTvBHas rnybuHa Ce30HHOro NpoMep3aHus rpyHTa din, M, onpegensietcs no gopmyne

(Tf,m _be )tf,m

df’n:d; (Tf _be)tf

. (F.2)

roe dt - Haubonbliaa rnybvHa CEe30HHOro NpoMep3aHusl TpyHTa B FOAOBOM rMepuoge, M,
ycTaHaBnMeaemas No AaHHbIM HaTyPHbIX HABMAEHNIA;

Tim W tim - COOTBETCTBEHHO CpefHsisi MO0 MHOIONETHUM AaHHbIM TeMnepaTtypa BO3gyxa 3a nepuog
oTpuuaTtenbHblX Temnepatyp, °C, M NPOAOSKUTENBHOCTL 3TOrO nepuopa, 4, npuHuMaembie no Crl
131.13330;

Tt U t - COOTBETCTBEHHO cpefdHsAs TemnepaTtypa Bo3gyxa, °C, 3a nepuod oTpuuaTenbHbIX
TemnepaTtyp M NPOAOIKUTENBHOCTL 3TOrO Nepuoaa, 4, B rogd NpoBeAeHns HabnioaeHun, NpuHMMaeMble
Nno MeTeoaHHbIM.

3 [pu OTCYTCTBAM [aHHbIX HaTypHbIX HabMAeHWA HOPMAaTUBHYK [MyGUHY CE30HHOro
oTTauBaHus rpyHTa dinn, M, JOMNYyCKaeTCst ONpeaensiTe no hopmMyne

i 2ﬂ1h(Tth,C_be)tth’c+ Q 2_2 (r.3)
th,n ql 2q1 2ql’

roe

t C
Q=|0,25- t: (To =T JKnf4C oty (ra)

1

tth,c
t2

G =L, + 22 -01{[Cy (Toe - T )-Cs (T, -Tu )| (r5)

Tot - 0003Ha4YeHMe TO xe, 4YTo B opmynax (I.1) - (I.2);

Tie - pacyeTHasa TemnepaTtypa MOBEPXHOCTU FPyHTa B neTHun nepuog, °C, onpegensemas no
dopmyne

Tth,c = 1,4Tth,m + 2,4 OC; (F6)
tihc - paC‘-IeTHbIIZ nepmnoa NoNoXuTerbHbIX TeMNeparTyp, 4, Oﬂpeﬂ,eﬂﬂeMblﬂ no (bOpMyJ'Ie
tihe = 1,15t m + 0,1ts; (I".7)

t1 - Bpemsi, npuHumaemoe pasHbiM 1,3-107 ¢ (3600 v);



t2 - Bpemsi, npuHMmaemoe pasHbIM 2,7-107 ¢ (7500 v);

To - pacyeTHas cpegHerofoBas TemnepaTtypa MHOroneTHeEMepP3noro rpyHTa, °C, onpegensiemas no
r.g;

ﬂTh m A - TEennonpoBOAHOCTb COOTBETCTBEHHO Tanoro u Mepsnoro rpyHTa, B1/(m-°C);
Cih 1 Ct - 06bEMHAs TEMNOEMKOCTb COOTBETCTBEHHO Tanoro 1 Mepanoro rpyHTta, x/(m3-°C);

km - KO9DULMEHT, NPUHMMAEMBIN AN NeCYaHbIX rPYHTOB paBHbiM 1,0, a ANdA FMWHUCTBIX - NO
Tabnuue .1 B 3aBMCMMOCTM OT 3HadeHus TennoemkoctTu Ci U cpegHenm TemnepaTtypbl rpyHTa, °C,
onpeaensiemon no gopmyne

T= (To — Ty )(tth,c /t, -0, 22); (r8)

L, - TennoTa TasHus (3amep3aHusi) rpyHTa, [k/m3, onpegensemasi no npunoxeHwio B npu
Temnepartype rpyHTa, pasHoit 0,5T | °C.

Tabnwuua I.1

KoadcpnumeHT km

3HaueHust koadbdmumneHTa kn Npu o6bemHol Tennoemkoctu Cr, x/(m3-°C)
Temnepartypa, °C
1,3-108 1,7-108 2,1-108 2,5-108
-1 6,8 5,9 53 5,0
-2 5,2 4,5 4,0 3,7
-4 3,7 3,2 2,8 2,5
-6 3,0 2,6 2,3 2,1
-8 2,5 2,2 1,9 1,6
-10 1,8 1,6 14 1,2

.4 HopmaTuBHas rnyGuHa ce3oHHOro npoMep3aHus rpyHTa din, M, onpefensietcsa no gopmyne

_ Zﬂ’f (be _Tf,m)tf,m (T.9)
a, o

f,n

roe
gz = Ly - 0,5Cf(Tf,m - be), (I'.10)

3gecb Ly - TennoTta 3amep3aHus rpyHTa, [x/M3, onpedensiemas no npunoxeHuto b npu
TemnepaType rpyHTa, paBHon 0,5(Tim - Tut), °C.

OctanbHble 0603HayeHus Te xe, 4To B hopmyne (I.2).

.5 B cnydyasx, korga npegycMaTpyBaloTCsl BepTMKanbHas NnaHWpoBKa TEppUTOPMU NOACHIMNKOW,
perynvpoBaHue MOBEPXHOCTHOrO CTOKa W Apyrne MepornpusaTUs, MPUBOASLLME K MOHWKEHUIO YPOBHS
NoA3eMHbIX BOA, 3HaYeHWs Ternnodu3anyYecknx XapakTepucTuK MpW pacyeTe HOPMaTMBHbIX [yOuH
CE30HHOro OoTTamMBaHusa U nNpomep3aHus rpyHToB no dopmynam (I.3) n (I.9) cnegyeTt npuHUMaTb npwu
BMaXXHOCTW rPyHTa, paBHON:

OJI KPYTTHOOOJIOMOUHEBEIX TPYHTOB & o e v o v o o oo oot o onenesennnnesseneeeess 0,04;
"  ECKOB (KPOME TIBITIEBATEIX) « « o o o v o o o o o o oo oo ononeesennnessennnas 0,07;



" [IECKOB TIIBITEBATEIX & v v o v o o o o o o o o e oo oo oo sesenenenensenensenenenean 0,10;

" DJIMHMCTEIX TPYHTOB 4t o vt oot oo s oo oonssnnsnnsnnsonssanseensss p

" 3aTOPQOBAHHBIX TPYHTOB 4t vt vt vt vt o oo oo oasasesaseseseseseeesas P,
rae Ip n Wp - COOTBETCTBEHHO 4YUCIIO MNAaCTUHHOCTM W BJAXHOCTU TPyHTa Ha TrpaHuue
nnNacTuYHOCTU.

.6 PacyeTHasa rnybuHa ce3oHHOro ottramBaHua din M pacyeTHas rnybrHa ce30HHOro NnpoMep3aHus
rpyHTa di onpegensaoTcsa no opmMmynam:

dth = k'hdth,n; (I'.ll)
dr = kndtn, (I.12)

rae dinn M din - HOPMaTMBHbIE NYGUHLI COOTBETCTBEHHO CE30HHOIO OTTaMBaHUS U CE30HHOIO
NpPOMep3aHusi IPYHTa;

K'n 1 kn - k09(hULMEHTLI TENTOBOrO BIIUSIHNS COOPYXXEHUS, NPUHUMaeMble no Tabnuue IM.2.

Tabnwvua .2
KoadcpnumeHTbl k'n 1 ki
CoopyxeHus K'h kn
3aaHusa 1 coopyxeHus 6e3 XornoaHoro Noanosnbs - B cooTBeTcTBMM C
TpeboBaHusimu CrI1
22.13330

30aHusa n COOpYyXeHna C XonogHblM noanosibem:

Y HAapyXHbIX CT€H C OTMOCTKaMun, nMmerowmmn acq)aanOBoe n TOMYy

nogo6bHoe NoKpbITUS 1,2 -

Y HapyXHbIX CTEH C OTMOCTKaMu 6e3 acanbTOBbIX MOKPbITUIA 1,0 -

Yy BHYTPEHHUX Onop 0,8 -
MocTbi:

NPOMEXYTOYHbIE MacCVBHbIE OMOPbI C PyHAAMEHTaMU MEKOro
3anoXxeHus nnu pyHgameHTammn u3 ceam U cBan-cTtonbos ¢ NNUTON
(pocTBepkoM), 3arnybrneHHow B rpyHT Npu LMPUHE Onop no

dacaay:
oT2p004m 1,3 1,2
4 m 1 bonee 15 1,3
NPOMEXYTOYHbIE CTONOYaThIe U CBalHbIE OMOPbI, PAMHO-CTOEYHbIE
onopbl ¢ hyHOaMeHTaMU MESIKOro 3anoXeHus 1,2 11
06CbIMHbIE YCTOU 1,0 1,0
MpumeyaHus

1 OaHHble Tabnuubl He PacnpOCTPaHATCA Ha Cnyvan NpUMEHEHUs TeNmoM3onsauMmM u Apyrux
crneumnanbHbiX TEMNMNO3alWNTHBIX MEPONPUATUA (BEHTUNUPYEMbIE U TEMOU30NMPYOLLME MOACHIMNKM,
oxnaxpjatoLime ycTpomncTea v T.4.).

2 [1nsi yCTOEB MOCTOB, OOCbINaHHbIX NeCYaHbIM FPYHTOM, 3HayeHus K'nh n kn cnegyeTt npyHuMmaTtb
Nno AaHHbIM TENNOTEXHMYECKOro pacyeTta, HO He MeHee 1,2.

.7 HopmaTtmBHOe 3HayeHMe cpedHerogoBOW TemnepaTypbl MHOroSIeTHEMEP3NOro rpyHta Ton
onpegensieTca No [aHHbIM MONEeBbIX WU3MEPEHUn TemnepaTypbl FPYHTOB Ha OMbITHbIX NroLlagkax ¢



eCcTecTBeHHbIMK ycrioBuaMU. [lonyckaeTca 3HaveHne Ton MPUHMMATL paBHBIM TemrepaType rpyHta Ha
rnyéuHe 10 M OT NOBEPXHOCTMW.

I".8 INpwn OTCYTCTBUM HOPMATMBHOIO 3HAYEHWS CpeaHEeroqoBoN TemnepaTypbl MHOTONIETHEMEP3Oro
rpyHTa To,n [JonyckaeTcs MCMNOMb30BaTb pacyeTHOe 3HayeHue [aHHOro napameTpa. PacuyeTHas
cpegHerogoBas Temnepartypa MHoroneTHemepsanoro rpyHta To, °C, ycTaHaBnvMBaeTCs Ha OCHOBaHWU
MPOrHO3HbIX PacyeTOB M3MEHEHMSI TEMMEPATYpPHOrO pexuma rpyHTOB Ha 3acTpavBaemMon TeppuTopuu.
[nsi cCOOpYyXEHU MOBbLILEHHOINO YPOBHS OTBETCTBEHHOCTWM CPOKOM 3KchnyaTtauunm Gonee 20 net npu
BbINOMTHEHUN MNPOrHO3HbLIX PacyeTOB TEMMEPATYPHOro pexuMma [FPYHTOB pPEeKOMEeHOyeTCs Y4uTbiBaTb
pernoHanbHble KMMaTuyeckne u reokpumornorndyeckne OcobeHHOCTU U UX U3MEHEHWE BO BPEMEHM.
CueHapuii  M3MeHeHusi TemnepaTtypbl NPU3EMHOr0  BO34yxa, WCMNOMNb3yeMbld NpU  pac4yeTe,
pekoMeHayeTCs NPUHUMAaTbL MO akTyanbHbIM JaHHbIM ddefepanbHOro opraHa WCMOMHUTENbHOW BracTH,
OCYLLEeCTBAAOLWEro (PyHKLMM NO OKa3aHWI0 rocydapCTBEHHbIX ycryr B obrnactv rugpomMeTeoponornn u
CMEXHbIX C Hel obnacTax M MOHUTOPUWHra OKpyXarollen cpefbl, UMM B COOTBETCTBUU C NUHEWHOW
3aBMCMMOCTbBIO M3MEHEHMWS, MOCTPOEHHOW MO apxXMBHbIM [aHHbIM 3a BeCb nepuog HabnwogeHun
penpe3eHTaTMBHON METEOPOSIOTMYECKON CTaHLMK.

HonyckaeTtcsa onpenenaTb 3HadeHue To, °C, no dopmyne

d n
To=t (Tf'm _be)tfvm+Lvdth,n 2‘;’ +Ro ||+ T (113)

t, ‘

rae ty - NPO4OIMKMTENBbHOCTL rofa, NpuHuMaemasi pasHon 3,15-107 ¢ (8760 v);

Tim W tim - COOTBETCTBEHHO CPEAHSAS NO MHOTONMETHUM AaHHbIM TemnepaTtypa BOo3gyxa B nepuog
oTpuuaTenbHbix TemnepaTyp, °C, n NpoAomKUTENBHOCTL 3TOro nepuoga, ¢ (4), npyuHumMaemble no CrI1
131.13330;

din - HOpMaTtuBHas rnybuMHa CE30HHOro OTTaMBaHUA, M, AfS MpeABapuUTeNbHbIX pacyeToB
AonyckaeTtcs NpMHUMaTh nNo pucyHkam .1 n I.2;

Ly - TennoTa TasHus (3amep3aHus) rpyHTa, /M3, onpegensemasi no npunoxexnuio b;

Rs - TepMUYeCKoe conpoTMBIEHNE CHErOBOro Nnokpoea, M2-°C/BT, onpegensiemoe no gopmyne
R, =d,/ 4, (r.14)
roe ds - cpegHe3nMHSAst BbICOTa CHErOBOro MOKPOBA, M, MPUHMMaeMasi No MeTeo4aHHbIM;

A - cpeaHe3VMHSAA TenionpoBOAHOCTbL CHErOBOro NokpoBa, B1/m-°C, onpegensetcsa no dopmMyne
A, =m, (0,18+0,87p5), (r.15)
rae Mg - NEPecYETHbI MHOXMUTENb, NPUHUMaeMblil paBHbIM 1,16 m2-BT/(T-°C);

Ps - cpeaHe3nMHAA NNOTHOCTb CHEroBOIro NOKpoBa, /M3, npuHMMaemad no MeTeoaaHHbIM.

MpumevaHusn

1 B pavioHax CO cpefdHeln CKOpOCTbIO BeTpa B 3MMHWUA Mepuod CBbile 5 m/C paccyumTaHHoe Mo
dopmyne (IM.13) s3HaveHue Rs cnenyeT yBenuumeath B 1,3 pasa.

2 Ecnu npun pacyeTte no copmyne (I.12) To > Tyr, TO criegyeT npuHUMaThb To = Ty
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PucyHok I'.1 - Tny6uHbI OTTaMBaHUs NecYaHbIX FPYHTOB
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PucyHok I'.2 - TnyOGnHbI OTTauBaHUSA MMUHUCTbIX TPYHTOB

MpunoxeHue [

PACYET TEMNEPATYPHOIO PEXXUMA BEHTUNTMPYEMOI'O NOoANONbA

0.1 TemnepaTypHblil pexuMm BEHTUNMPYEMOro TMOAMNONbA XapakTepuayeTcss CcpeaHerogoBoM
TemMnepatypon Bosgyxa B nognonbe Tca, YCTaHaBNMMBaAeMOW pacyeToM B 3aBUCUMOCTUM OT
NpeayCMOTPEHHOIO MPOEKTOM 3HAYEHUs CPedHErooBoi TemnepaTypbl MHOTONETHEMEPS3IIOrO rPyHTa Ha

€ero BepxHen noBepxHoCcTU T'o (7.2.8), TENNOBOro pexuma COOPYXKEHUS U pexuma BEHTUNUPOBAHUS
noanosbsi.



[.2 CpepgHerogoBass TemnepaTypa Bo3gyxa B BeHTUNUpyeMoM nognonbe Tca, °C,
obecneynBaroLlas nNpPeagycCMOTPEHHYIO B MPOEKTe CpeAHErofoByld TemnepaTypy MHOroneTHemMepsnoro
rpyHTa Ha ero BepxHen noBepxHocth T'o, °C, BbluMCnIAeTCs No goopmyne

Tc,a = kOT‘O, (,D,1)

roe ko - k09 PULNEHT, NpMHUMaeMbIn nNo Tadnuue .1 B 3aBUCUMOCTM OT 3HAYEHUN tin U ﬂ’f /ﬂ-m ,

roe tin - NPOAOIMKUTENBHOCTbL Nepuoga C OTpuLATENbHOM CPeaHECYTOYHOW TemnepaTypow
BO34yxa, CyT, npuHumaemas no CI1131.13330;

/1f n ﬁ'[h - TennonpoBOogHOCTb COOTBETCTBEHHO Mep3sioro 1 Tanoro rpyHToB.

Tabnuua .1
KoadchmumeHT ko
) 3HaueHus koadduumneHTa ko npm tin, CcyT
o 200 225 250 275 300
1,0 1,0 1,0 1,0 1,0 1,0
1,1 0,87 0,96 0,98 0,99 1,0
1,2 0,78 0,93 0,97 0,99 1,0
1,3 0,72 0,90 0,96 0,99 1,0

[.3 CpegHerogoBas TemnepaTypa MHOrOneTHEMEP3IOro rpyHTa Ha ero BEPXHeEN NoBepxHocTh T'o,
°C, ycTaHaBnvMBaeMasi Mpu 3KCMfyaTauum COOPYXXEHWA, HasHavaeTca u3 ycnoBus obecneyeHus
TpebyembIx pac4eTHbIX TeMMepaTyp rPyHTa OXnaxaawlwmMy ycTponcTBamu. [ns 34aHnin 1 COOPY>KEHWI
3HayeHue T'o onpegenseTcsa no opmyne

4 —
Ty =Ty +AT, (0.2)
roe To - TeMnepaTypa MHOTONIeTHeMep3roro rpyHTa, °C;
AT - noHmkeHne TemnepaTypbl, KOTOPOE MAOMKHO ObiTb OBECMEeYEeHO OXMaXxaaroLMMK

ycTponctBamu (NpoBeTpuBaemMoe noanosee, oxnaxgatwme Tpyoel, COY u 1.4.), °C, npuHumaeTcsa no
Tabnuue O.2.

Tabnuua .2
MoHunxeHue Temnepatypbl AT
Cpe,D,HerO,D,OBaSl TeMnepartypa rpyHta c y4eTom NoHmxXeHne TemnepaTypbl AT , °C
TemnepaTypbl Hayana saMmep3aHus
(To- Tw), °C
(To-Ter) >-0,5 -2,5
-0,5>= (To - Tey) >-1,0 -1,5
-1,0>=(To - Tur) >-1,5 -0,5
-1,5>= (To - Tes) >-6,0 0
MpumeyaHue - MNpu To - Tpr HAXE MUHYC 6 °C ponyckaeTcs NoBbILLEHWE MPUPOAHLIX TeMnepaTyp
MHOFONEeTHEMEP3NbIX FPYHTOB A0 3HayeHus T'o, KOTOpoe obecneumBaeT TPeOyeMyk HECYyLLyO




CNoCcoBHOCTb OCHOBaHUS.

[.4 YctaHoBneHHas pacyeToM no [1.2 cpegHerogoBas TemnepaTtypa Bo3gyxa B noanonbe Tca Npu
€CTECTBEHHOM BEHTUNMPOBAHMM MNOAMNOSbS 3a CYeT BETPOBOro Hanopa obecneynMBaetcss nogdbopom
MOAYNS ero BeHTunNupoBaHusa M, onpeaenseMoro COOTHoLLEHEM

M = AJ/As, (0.3)

rae Ay - 4N noanonun ¢ npogyxamu - obuwas nnowanb NpOoAyXOB; AN OTKPbITbIX MOAMNONUA -
nnowaab, paBHasd NpPoOM3BEOEHU0 nepumeTpa 30aHUA Ha PacCTOsSHME OT MOBEPXHOCTWU FPyHTa WU
OTMOCTKM [0 HM3a pOCTBEPKA CBANHOro hyHAaMeHTa nnu yHOaMeHTHbIX 6anok, M?;

Ap - Nnowaab 34aHus B NaHe Nno HapY>XHOMY KOHTYpY, M2.

MpumeyaHue - MNpu OTHOLWEHMM BbICOTLI Noanonbs he kK WwWupuHe 3gaHusa B meHee 0,02 cneayet
NPUMEHATb BEHTUMALMIO C MEXAHNYECKUM NOBYXaAEHMEM.

0.5 Moaynb BeHTUNupoBaHuss M, Heobxoaummbli Anst obecnedeHust pacydeTHOW TemnepaTypbl
BO34yxa B noAnonee Tca NPY €ro eCTeCTBEHHOM BEHTUNMPOBaAHUN, BbIYUCNAETCA NO hopMyre

Tin _Tc,a _(Tc,a _Tout);( + 5 y

©0,77TRCKY, (Toa —Tou)

viva“a

roe ke - k0adpUUNEHT, NPUHMMaEMbIA B 3aBMCMMOCTU OT PacCTOSHWUA MeXAy 30aHWsSIMU a U UX
BbICOTOWN h, paBHbIM:

1,0 npu a >=5h;

1,2 npu a = 4h;

1,5 npu a <= 3h;

Tin - pacyeTHasa TemMmnepaTypa Bo3ayxa B nomelieHuu, °C;

Tout - CPEAHErogoBasi TeMmnepaTtypa HapyxXHoro Bo3gyxa, °C;

Ro - conpoTuBneHve Tennonepeaaye nepekpbiTust Hag nognonsem, m2-°C/BT;

C, - o6beMHas TENNOEMKOCTb Bo3ayxa, NpuHumaemas pasHoin 1300 Dx/(m3-°C);

ka - 060OLWeHHbIN aspoanHaMUYeckun KO3MMUUMEHT, Y4uTbIBaOWMM [aBrneHne BeTpa WU
rmapaBnnyeckne ConpoTMBEHWS, MPUHUMAEMbIN PaBHBIM: A4St COOPYKEHUA NPAMOYronbHON hOpPMbI - Ka
= 0,37; M-o6pa3sHon dopmbl - ka = 0,3; T-o6pasHon dopmsbl - ka = 0,33 n L-o6pasHon opmel - ky = 0,29;

Va - cpegHas rogoBas CKOpoCTb BeTpa, M/C (M/4);

X - 6e3pa3aMepHblil napamMeTp; AN OTKPLITLIX NOANOMMIA NPUHUMaETCA paBHbIM 0; AnNS NoAnonuit
C npogyxamu onpefenseTcs no gpopmyrne

rae A; - nnolaab LoKons Ans noAnonui ¢ npogyxamu, m2;

R; - conpoTtuBneHue Tennonepegaye wokons, m2-°C/BT;

S - napameTp, YYWUTbIBAOLMIA BIMSHUE PACMOSNIOXKEHHbIX B MOAMNOSMbE KOMMYHMKALWUA Ha €ero
Tennosown pexum, °C, onpegensemMsiin no gopmyne



R, &1,
§=—2> (T, -T.. )t (e
Abty lep,j( p.J )PJ ( )

rae n - ynucno TpybonpoBoaos.;

Inj - ANuHa j-ro Tpybonposoaa, M;

Tp, - TEMNEpaTypa TennoHocuTens B j-m Tpybonposoge, °C;
tp, - Bpemsi paboTbl j-ro TpybonpoBoaa B Te4eHue roaa, CyT;
ty - NPOAOIMKUTENBHOCTL roAa, pasHasi 365 cyT;

R, - conpoTuBneHvne Tennonepeaade Tennousonaumm j-ro tpybonposoaa, m-°C/BT;

Xi - K03(hULMEHT NOTEPU HaMopa Ha OTAENbHbIX y4acTkax NoAnosnbs, NPMHUMaeEMbI No Tabnuue

0.3.
Tabnuua .3
KoadhpmumeHnT X
YyacTok nognosnbs 7
1
Bxog ¢ cyxeHnem notoka 0,50
>KantoauiHas pewleTka 2,00
MoBopoT noTtoka Ha 90° 1,32
Bxopa ¢ paclwmpeHnem notoka 0,64

MpunoxeHue E

PACYET OCHOBAHUM NPU CTPOUTENBLCTBE MO CMOCOBY CTABUNU3ALINKU
BEPXHEW NOBEPXHOCTWU MHOIOJNIETHEMEP3JbIX TPYHTOB

E.1 MNpwu cTpoutenscTBe nNo cnocoby ctabunusaumn BepxHen NOBEPXHOCTU MHOrONETHEMEP3IOro
rpyHTa (6.4.4) rnybuHa 3anoxeHus dpyHgaMeHToB d JOIKHA yOOBNETBOPATL YCITOBUIO

hin-2>=d>= df‘n+ 1, (E.1)

roe hy - rmyBuHa 3aneraHus BepxHel MOBEPXHOCTU MHOrOMETHEMEP3Nioro rpyHTa Ha Hadvarno
aKCrnyaTaLmmy CoopyKeHus, M;

din - HOpMaTMBHAA rMyBuHa CE30HHOro NPOMEP3aHUsA rpyHTa, M.

E.2 PacyeT ocHoBaHWi byHOAMEHTOB MO Hecylleh crnocobHocTn u gedopmauusam cnepyet
npon3BoauTb B COOTBETCTBMM C TpeboBaHmnsimu CI122.13330, CIM 24.13330, HacTosiLero ceoaa npaswsl.

MpoBepky dyHOAaMEHTOB Ha YCTOMYMBOCTb U MPOYHOCTb Ha BO3AENCTBME CUIT MOPO3HOTO NyYeHUst
rpyHTOB Heobxoammo npoum3BoauTb cornacHo 7.4.1 - 7.4.5, npyHMMas pacyeTHyo ryObuHy Ce30HHOro
npomep3aHus rpyHTa di = din + 1, M.

E.3 Tpebyembil TemnepaTypHbIi PEXUM TPYHTOB OCHOBaHMI obecneynmBaeTcs XONOAHbLIM
noamnonsemM, MOAYNb BEHTUNMPOBaHUA koToporo M onpegensietca no copmyne (0.4), npuHumas
CpeAHerofoBylo TemnepaTtypy Bosayxa B nognonee Tca, °C, paBHON



ﬂ’f
T.= M(To ~Ty )+11+Ty, E2)

roe By - KoadhpmumeHT, onpegensaembli no rpadgumkam pucyHka E.1 B 3aBUCUMOCTM OT 3HaYeHUi

napameTpoB St n Wy , ONpeaensieMbIx No oopmynam

£ =(d;, +1)/B; E3)

A, (T, =T\t
v, :f(EfVTO), E4)

roe ty - pacyeTHbIN CPOK IKCNIyaTauumn CoOopyeHus, ¢ (4).
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PucyHok E.1 - 'pacbmku ans onpeaeneHus koadduumeHTa B

OctanbHble 0603HayYeHns Te xe, 4To B hopmynax npunoxenns .

E.4 TlonoxeHne BepxHeW MNOBEPXHOCTM MHOFOMIETHEMEP3NOro rPyHTa Mo4 COOPYXEHUEM npwu
npuHATon B E.3 pacyeTHon TemnepaType Bo3dyxa B MOANOMbE T¢a AOIMKHO OblTb MPOBEPEHO pacyeToMm
no rnybvHe oTTauBaHus rpyHTa nog coopyxeHvnem H, onpegensiemon B cootBeTcTBuU ¢ K.5, npnHumas B

dopmyne (K.15) aHadeHue Tin = Tca + 1,1, °C 1 koacppuumneHT &g = 0.

B cnyyae, ecnu npu nonyd4yeHHoW pacyeToM rnybuHe oTTauBaHus rpyHTa H (cuutas oT
MOBEPXHOCTU MHOTONIETHEMEP3SIONo rPyHTa), Ocajka OCHOBAaHWSA MpEBbIAET MpefesisHO AoMyCTUMOe
ONsi OaHHOTO COOPYXKEHWUsI 3HaveHue, crieqyeT npedycMaTpuBaTth AOMONHUTENbHbIE MEPOMNpPUSTUAS Mo
perynMpoBaHuio ryouHbl OTTauBaHUsi OCHOBAHWS.



MpunoxeHune X

PACYET CBAMHbIX ®YHOAMEHTOB HA ﬂEﬂCTBVlE
FOPU3OHTAIIbHbLIX HATPY30K U BO3OEUCTBUA

XK.1 Hactosilee npunoxeHne He pacrnpoCTPaHsIeTCs Ha pacyeT CBalHbIX (hyHOAaMeHTOB onop
MOCTOB Ha [eWCTBME TFOpU3OHTanbHbIX Harpys3ok, KOTOpbIA criegyeT MnpoBOAUTb B COOTBETCTBUM C
TpebosaHunamm CI1 35.13330 ¢ yyetom 12.17.

K.2 TMpun pacyeTe cBalHbIX (OYHAAMEHTOB Ha OENCTBME TOPU3OHTAlbHbLIX HArpy3ok (cumn u/unu
MOMEHTOB) U BO3OEWNCTBUIA (TEMMEPATYPHOro pacLUMpeHns pocTBepka M np.) cnegyeT paccmaTpuvBaTh
crnegyoLwmne pacyeTHbIE CXEMbI:

cxema 1 - cBasl MorpykeHa B TBeEpAOMEP3SIblil FPYHT, ryGUHA CE30HHOTO OTTaMBaHUA KOToporo din
<= 5b, rge b - pasmep nonepeyHoro ceyeHuss ceav B HamnpaBrieHUU OEUCTBUS TOPU3OHTANbHOW CUIbI;
cBasi NpUHMMaeTCsl KEeCTKO 3adenaHHOM B OCHOBaHWe Ha rnybuHe din + 1,5b, conpoTtueneHue
PAacronoXeHHbIX BbilLie CMOEB rPyHTa He yYUTbIBAETCS;

cxema 2 - cBas NorpyxeHa B TBepAOMEP3NblN IPYHT, rMybuHa Ce30HHOro oTTamBaHms KOToporo di
> 5b, ycnoBus 3agenku cBam Te Xe, 4TO 1 B cxeme 1, a BbillepacrnonoXeHHble rPyHTbl paccmaTpuBaoTcs
Kak NnMHeriHo-aedopmMmpyemMas cpefa ¢ KoadULMEHTOM XeCTKOCTM, BO3pacTaloWwmnm nponopumMoHansHoO
rnybvHe B npedenax KaXaoro 04HOPOAHOro Cros; 3Ty CXeMy AOonycKaeTcs Takke NpuHMMaTh Npu dw <=
5b, ecnn ce3oHHOOTTaMBaOLWMIN CROW CAOXKEH MaroBfaXHbIMW KPYNHOODMNOMOYHBIMM U NecYaHbIMM
rpyHTamMm cpegHen NANoTHOCTU U NNOTHBIMK, @ TaKkKe IMUHUCTBIMU TPYHTaMy C Noka3aTenem TeKy4ecTu B
Tanom coctoaHuu I <= 0,75;

cxema 3 - cBas MorpykeHa B NIacTUYHOMEP3NbI MPYHT, a Takke B CrydYasx UCMonb30BaHUA
MHOrofieTHeMepP3sbIX TPYHTOB B KayecTBe OCHOBaHMS Mo npuHuuny |l; okpyxallue cBal rPyHTbI
paccmaTpuBaloTCsl Kak NMHeHo-aedopmMrpyemMas cpefa ¢ KoaddrUNEHTOM KeCTKOCTU, BO3pacTatowmnm
npornopLuuoHarsbHo rnyGuHe B Npegenax Kaxgoro O4HOPOAHOO CrIos.

K.3 PacueT cBail No ykasaHHbIM CXemMaM BbIMOSMHAETCA B COOTBETCTBUM C ykasaHuamu Crll
24.13330 ncxoas M3 ycrnoBHOW rmyOuHbI NOrpyXeHus cean, pasHou dw + 1,5b npu pacyetax no cxemam 1
N 2 N paBHOW (hakTU4YECKOM TNyOMHE MOrpy>XeHWst cBau npu pacyeTax no cxeme 3, OTCHMTbIBAEMOW OT
NMOBEPXHOCTM rPyHTa NpY BbICOKOM POCTBEPKE M OT MOAOLLBLI POCTBEPKA - MPU HU3KOM POCTBEPKE.

MMpun pacdeTax no cxeme 2, a Tawke No cxeme 3 B Criydasx, Korga MHOroneTHemMep3anble rPyHTbI
UCNonb3ylTCA B KA4eCTBE OCHOBaHMA Mo npuHuuny ll, BennunHy KoadduumeHTa nponopumoHansHOCTU
K, onucbiBatoLLero nuHenHoe Bo3pacTtaHue ¢ rnyonHom koadduLUmMeHTa XeCTKOCTH, OKpYXatoLwero ceato
rpyHTa, NpUHMMaloT B 3aBMCMMOCTU OT Buga rpyHta no CI1 24.13330. lNMpu atom, npmeegeHHble B Cl1
2413330 3HayeHus K ymeHbwawT Ha 30% Ona oTTasgBLUMX FMIMHUCTBIX TPYHTOB M Ha 15% ans
BOLOHACHILEHHbIX NECKOB.

Mpu pacyeTax Mo cxeme 3, Korga cBasi MOrpyXeHa B MIAcCTUYHOMEP3Sble TPYHTbI, BEMUYUHY
KoahbdmuUMeHTa NPoNopLMOHaNbLHOCTUN 3TUX rpyHToB K, kKH/M?4, fonyckaeTcsa onpeaensTb No goopmyre

E
K=235—,
q KD

roe E - moaynb obuler gedopmaumu, MMa, nnacTMyHOMEpP3Noro rpyHTa, OKpYKatoLLero ceato;

| n d - COOTBETCTBEHHO ANUHA, M, MOTPYKEHHON B FPYHT 4acTU CBau W HaPYXHbIA AMaMETP, M,
KpYrnoro unm CTopoHa MpsIMOYroNibHOTO CEYEHWUsI CBau B NIOCKOCTW, NEepPneHAWKYNSPHOW K OEWACTBUIO
rOpM30OHTanbHON Harpysku.



MpunoxeHue U

PACYET OCAIOK OCHOBAHWW, CNIOXEHHbIX CUNbHONbANCTbLIMU FPYHTAMMU

M NOA3EMHbIM JIbAAOM

N.1 Ocagka ocHoBaHus ctonbyatoro dyHAameHTa Ha CUMbHOMBbAMCTBIX FPYHTax onpeaensiercs
cornacHo 7.2.17, 7.2.18 n 8.8. lNpun 3TOM, COCTaBnSALLYIO 0CadKu Sy, M, OBYCMOBMNEHHYIO YNNOTHEHNEM
OCHOBaHWW NoA Harpy3kon, gonyckaeTcs onpeaensTs no opmyne

raenu hj - COOTBETCTBEHHO YMCII0 BblAEJIEHHbIX CITOEB IPyHTa N X TOJWMWHA, M;

Sp ZZ;,ez,-h,-, n.1)
=

gj - OTHOCUTEJIbHOE CXaTune j-I'O cnosa rpyHta, gonun eguHuubl, onpeanendemMoe OnbliTHbIM NyTeEM;

ANSi NPOCIOEB MbAa 3HayYeHve S [onyckaeTcs onpeaensTts no dopmyrne

CTOPOH nopowsbl ¢yHaameHTa a/b u oTHocutensHoM rnyOuHbI F

n.am'.p
&= — , (M.2)

O'a+0'g’j +am,jp

34ecCb Nj - NOPUCTOCTb j-FO cnosa nbAaa;

p - cpeaHee JaBrieHne Ha rpyHT nog nogoLwBon hyHaameHTa, klla;

O, - aTMochepHoe AaBneHue, npuHumaemoe pasHbiM 10,0 klMa;

Oy, - npupoaHoe (6bITOBOE) AaBrneHne B cepenuHe j-ro cnos, kMa;

U j - 6e3MepHbIn KO3MMULIMEHT, NPUHUMaeMbIn No Tabnuue .1 B 3aBUCUMOCTM OT OTHOLLEHUS

!

z

! !
_ 2+

2b

(specb zj1 un z -

pacCToAHNA OT NOAOLLBbI cbpr,ameHTa COOTBETCTBEHHO OO0 KPOBJIN 1 NOAOLLUBbI j—ro crnoAda J'Ibﬂ,a).

Tabnuua N.1
3HauyeHuna koadpcpuumeHTa &,

b 3HayeHus koadppuumneHta &y, npu l/b

1,0 1,2 14 1,6 18 2,0 3,0 10,0
0,4 0,417 0,450 0,474 0,492 0,506 0,516 0,545 0,569
0,6 0,269 0,299 0,324 0,343 0,358 0,370 0,406 0,438
0,8 0,181 0,206 0,227 0,245 0,259 0,272 0,310 0,350
1,0 0,128 0,148 0,165 0,180 0,193 0,205 0,243 0,289
1,5 0,064 0,075 0,085 0,095 0,104 0,112 0,143 0,196
2,0 0,038 0,044 0,051 0,057 0,063 0,069 0,093 0,145
2,5 0,025 0,029 0,038 0,038 0,042 0,046 0,064 0,112




‘ 3,0 ‘ 0,017 ‘ 0,020 ‘ 0,024 ‘ 0,027 ‘ 0,030 ‘ 0,033 ‘ 0,047 ‘ 0,090 ‘

.2 CkopoCTb 0CafKku CUMBHOMbAUCTLIX FPYHTOB V, M/rod, obycnoBneHHas Mx NnacTU4HO-BA3KUM
TeyeHnem, onpeaensieTcst no popmyne

V=) Vi, 1.3
=1

rae m - 4Yncno mecdueB B roay, B Te4eHUe KOTOpPbIX pa3BMBAKOTCA p,ecbopmau,vwl non3y4yecTtun
FPYHTOB;

Vj - CpeHeMecsiyHasi CKOpoCTb 0cafku, M/Mec, onpeaernsiemasi cornacHo W.3.

N.3 CpeagHemecsyHas CKOPOCTb OCaAKN CUMbHOMNBbAUCTBIX TPYHTOB OCHOBaHUSA Vj, M/mMec (cm/mec),
onpegensetcs no gopmyne

Vi = 7302 hee, (n.4)
k=1

rae N - YUCNo CroeB rpyHTa, B Npedenax KoTopbiX onpeaenseTcs cpegHeMecsyHas TemnepaTypa
Tik;

hk - TonwmHa k-ro cnost rpyHTa, M, npuHumMaeTcst He 6onee 0,2b (b - MeHblMIA pa3dmep NOAOLLBbI
dyHOameHTa);

S - CKOPOCTb OTHOCWUTENbHOM Aedopmaumn K-ro cnos rpyHta, 1/4, npu cpegHemecsyHOn
Temnepartype rpyHTa Tjx, onpegensemas no gopmyne

k 277k k 3 Lk |» (LN.5)

3peck Tl - koahdbUUMeHT BA3KOCTM k-ro crnosi rpyHTa ocHoBaHus, kla-y, onpegensiemblil cornacHo
n.5;

Oy - HanpsikeHue, kla, B k-M croe rpyHTa ocHoBaHus, onpegensiemoe no N.4;
OLk - npemen TekydecTun K-ro crnos rpyHTa ocHoBaHus, klMa, onpegensemsiii no M.5.

U.4 Hanpsbkenne Oy BblumcnsieTcs no cpopmyrne
o, =0, 5(0”(71 +0,, ), (1.6)

rae Ozk-1 n Oz - HanpskeHus, klMa, Ha BEPXHEN U HUXKHEN rpaHuuax K-ro cros, onpeaensemMble
no doopmyne

O, =00y, (N.7)

roe &, - GespasmepHbli KO3DULMEHT, MpUHUMaeMbI no Tabnuue WN.2 B 3aBUCUMMOCTU OT

OTHOLLEHMS CTOPOH nogowsbl pyHAameHTa a/b n ot 3HayeHus z'/b (3gecb z' - paccTosiHMe OT Hu3a
noAoLLBbl PyHOAAMEHTA A0 YPOBHS, HA KOTOPOM ONpPeAenseTcsl HanpskeHue);

Po =P—0y - pononHutenbHoe (kK NPUPOAHOMY) BepTUKANbHOE AaBMEHWe Ha [PyHT nof
nogowson pyHaameHTa, kla;



roe p - cpegHee JaBrneHue Ha rPyHT Mof nodowBon pyHAaMeHTa OT MOCTOSHHOW U ANUTENbHbIX
Jonen BpeMeHHbIX Harpy3ok, kla;

Oy - npupoaHoe (6LITOBOE) AaBneHMe B PyHTE Ha YypOBHE MOAOLWBLI (PyHOaMeHTa OT Beca
BbiLLeNnexallnx Croes rpyHTOB (40 OTMETKM NPUpPOAHOro penbeda), klla.

Tabnuua N.2
3HaueHusn koadduumneHTa &
b 3nayenus koabdumumeHta &, npu a/b
1 12 14 1,6 1,8 2 3 10

0,05 0,089 0,090 0,077 0,074 0,072 0,070 0,066 0,063
0,1 0,171 0,159 0,150 0,144 0,140 0,137 0,129 0,123
0,2 0,298 0,281 0,269 0,259 0,252 0,247 0,232 0,221
0,4 0,382 0,356 0,373 0,366 0,360 0,354 0,334 0,312
0,6 0,337 0,352 0,359 0,360 0,359 0,357 0,342 0,316
0,8 0,268 0,290 0,304 0,307 0,318 0,321 0,316 0,291
1,0 0,208 0,231 0,248 0,261 0,270 0,276 0,282 0,260
15 0,115 0,133 0,147 0,160 0,171 0,180 0,204 0,198
2,0 0,071 0,083 0,094 0,104 0,113 0,121 0,148 0,158
2,5 0,047 0,056 0,064 0,071 0,078 0,085 0,109 0,132
3,0 0,034 0,040 0,046 0,052 0,057 0,062 0,083 0,112
4,0 0,019 0,023 0,027 0,030 0,033 0,037 0,051 0,085

CpenHee [OMNONHUTENBHOE AABMNEHUE HA TPYHT Po AOSHKHO YOOBNETBOPSATL YCMNOBUIO

2
P, <K, 50“’ (1.8)

rae ki - 6e3pasmepHbin KO3DULMEHT, NPUHMMAaEMbIA MO NepBow cTpoke Tabnuue .3 npu hg/b =
0, hs - TONWWMHa rpyHTOBOW NPOCOVKK Nog pyHOAMEHTOM;

O, - Haubonbllee 3Ha4YeHue HanpsaxxeHud, kMa, npn KOTOPOM COXpaHAEeTCA NUHENHas

3aBUCMMOCTb CKOPOCTW YCTaHOBMBLUErocd Te4deHna OT HanpsaXeHunda Ha HadvallbHOM  Yy4dacTke
peonornyeckon Kpueou, onpegensemoe no A.5.

Tabnuua N.3
3HayveHus koadpduumeHTa Ky
3HaveHuns koadpduumneHTa ki npu a/b
hs/b
1 1,2 1,4 1,6 1,8 2 3 10

0 2,6 2,65 2,7 2,7 2,75 2,8 29 3,2




0,5
1,0
15

2,0

3,3
3,8
10,0

16,2

3,35
4,40
8,70

13,8

3,4
4.8
7.7

12,1

3,4
48
71

11,0

3,45
4,60
6,70

10,2

3,5
4,4
6,4

9,5

3,6
4,3
5,6

7,7

3,8
4,6
58

7,5

WN.5 PacueTHble XxapakTepucTUKU CUNbHOMbAMCTOrO rpyHTa 7, O, O, onpepensioTca npu

WHXEHEPHbIX W3bICKAHMAX W3 UCNbITaHMM 06pasLoB Mep3Mnoro rpyHTa Ha OAHOOCHOe cxaTue B
cootBeTcTBMM ¢ TOCT 12248.1 - TOCT 12248.11.
(B peq. MiameHeHunst N 1, yTB. Npukaszom MuHcTposi Poccum ot 31.05.2022 N 434/nip)

TEMI'IepaTypr Tj,k, B 3aBUCUMMOCTU OT KOTOpPbIX YyCTaHaBIIMBAKOTCA 3HaA4YeHUA n m O, cnenyet

onpeaensaTb no dopmynam (7.5) - (7.7). S3HaueHus koadpdpuumneHta & ana onpeaeneHuss TemnepaTypsbl
npuHuMmatotca no tabnuue W.4 gns j-ro mecaua v rmybuHbl 3aneraHust cepeauHbl k-ro cnos z,
n3MepsieMon OT BEPXHEWN MOBEPXHOCTU MHOroNeTHEMEP3NbIX rPYHTOB. [Npu 3TOM 3a nepBbI Mecsy, (j = 1)
NPUHUMAETCA TOT, B KOTOPOM FNybuHa CE30HHOrO NpoTavMBaHus JocTuraet HanbonbLuero 3HavyeHua. Ons

O, TemnepaTypa NpUHUMaETCS paBHOW TeMriepaType Ha rnyouHe HuXKe NofolwBsbl doyHaameHTa Ha 0,5b
(3mecb b - wnpunHa nogowebl pyHOAaMeHTa).

Tabnuua N.4
3HaueHus koapcpuumnenta Zj«

. 3HaueHusa koadpduumenta Zjx npu j, mec
| 1 2 3 4 5 6 7 8 9 10 11 12
10| 034 | 0,31 | 046 | 0,76 | 1,12 | 145 | 166 | 1,69 | 1,54 | 1,24 | 0,88 | 0,55
20| 062 | 051 | 053|068 | 091 | 1,17 | 1,38 | 149 | 1,47 | 1,32 | 1,09 | 0,83
30| 083 | 0,70 | 065 | 0,70 | 0,82 | 1,00 | 1,17 | 1,30 | 1,35 | 1,30 | 1,18 | 1,00
40| 09 | 0,84 | 0,77 | 0,76 | 0,81 | 0,91 | 1,04 | 1,26 | 1,23 | 1,24 | 1,19 | 1,08
50| 1,03 | 0,94 | 0,87 | 0,83 | 0,84 | 0,89 | 0,97 | 1,06 | 1,13 | 1,17 | 1,16 | 1,11
6,0 | 1,06 | 1,00 | 0,94 | 0,90 | 0,88 | 0,90 | 0,94 | 1,00 | 1,06 | 1,20 | 1,12 | 1,10

MNprvmeyaHne - z - paccTosiHUe OT BepXHEeW MOBEPXHOCTU MHOrONeTHEMEP3MbIX FPYHTOB A0
YPOBHSI, HAa KOTOPOM ONpeaensieTcs TemnepaTypa.

N.6 CkopocTb ocafky nogsemMHoro nbda Vv, M/rod, OOycroBreHHas €ero nnacTUYHO-BS3KUM
TeyeHunem, onpeaenseTca no opmyne

v = 4380 p,bk; Zn“(kt,j + kt,,-,l)(co,- —w,-fl)' n.9)
j=1

roe po - OOMNOMHUTENbHOE (K MPMPOOHOMY) BEpPTMKANbHOE LaBIi€HME Ha TPYHT Mnog MOAOLUBOM
dyHoameHTa, kla, onpegensemoe Tak xe, kak 1 B 1.4;

b - wmnpmHa nogoLwBel hyHOaMeHTa, M;

ki - napameTp, XxapakTepu3yoLuii BS3KOCTb Nbaa, onpeaensiemMblii U3 ucnbiTaHuii obpasuos nbaa
Ha ogHoocHoe cxaTune, °C/(klMa-v);



N - YUCNO CNOEB, Ha KOTOpoe pasfenseTcs Tonwa nbaa (TonwMHa crnos NpuHUMaeTcs He Gonee

0,4b);

kij, kij1 - koadpduumenTol, 1/°C, npuHumaemslie no tabnuue V.5 B 3aBUCMMOCTM OT TemnepaTtypbl
ocHoBaHus (To - Tpf) N PACCTOSAHWUI OT BEPXHEW NOBEPXHOCTU MHOTONETHEMEP3MbIX IPYHTOB A0 KPOBMM Zj-

1 M NOAOLWBbI Zj j-ro Crios nbaa;

Wi, W; - GespasmepHble KOPPULIMEHTBI, onpeaensemble no tabnuue M.6 B 3aBMCUMOCTU OT

OTHOLLUEHMS CTOPOH NOAOLLBLI hyHAAaMeHTa a/b 1 COOTBETCTBEHHO OTHOCUTENbHBLIX MYOUH 1 (34eCb Z'j1 U
Z')) - paccTosiHMA OT NOAOLWBbI PyHAAMEHTa COOTBETCTBEHHO A0 KPOBMW U NOAOLLBLI j-ro Cros nbaa).

Tabnwvua .5
3Ha4yeHus koachduumeHTa K
KoadbduumeHT ki, 1/°C, npu Temnepartype To - Ty, °C

o 2.5 3 35 4 5 6 8 10

0 0,408 0,377 0,353 0,333 0,301 0,277 0,243 0,218
1,0 0,327 0,295 0,266 0,242 0,206 0,179 0,143 0,118
15 0,316 0,279 0,251 0,227 0,192 0,166 0,131 0,108
2,0 0,307 0,269 0,241 0,218 0,184 0,158 0,124 0,102
2,5 0,299 0,263 0,235 0,213 0,178 0,153 0,120 0,098
3,0 0,295 0,259 0,231 0,208 0,174 0,150 0,117 0,096
4,0 0,289 0,255 0,227 0,204 0,170 0,146 0,114 0,094
5,0 0,288 0,252 0,225 0,202 0,168 0,144 0,112 0,092
6,0 0,287 0,251 0,223 0,200 0,167 0,143 0,111 0,091

Tabnuua 1.6
3HaueHus koadpdpuumernta @

. 3HaueHusa koapdpuumeHta @ npu a/b
P 1 1,2 1,4 1,6 1,8 2 3 4 10
0 0 0 0 0 0 0 0 0 0
0,5 0,070 0,068 0,066 0,065 0,063 0,062 0,059 0,058 0,055
1,0 0,145 0,145 0,145 0,145 0,145 0,144 0,139 0,136 0,130
15 0,181 0,189 0,194 0,198 0,200 0,201 0,200 0,196 0,186
2,0 0,204 0,216 0,224 0,230 0,235 0,238 0,243 0,242 0,231
2,5 0,218 0,232 0,243 0,262 0,258 0,263 0,275 0,277 0,267
3,0 0,228 0,244 0,257 0,267 0,275 0,281 0,299 0,305 0,297
3,5 0,236 0,253 0,267 0,278 0,287 0,295 0,317 0,326 0,323
4,0 0,241 0,259 0,274 0,286 0,297 0,305 0,332 0,344 0,346




50 0,249 0,269 0,285 0,299 0,310 0,320 0,353 0,370 0,384

6,0 0,254 0,275 0,292 0,307 0,319 0,330 0,368 0,389 0,414

MpvmMeyaHne - z - pacCTOsHUE OT BEPXHEN MOBEPXHOCTM MHOrONEeTHEMEP3NbIX TPYHTOB A0
paccMaTpMBaeMOro ypOBHS.

CpenHee pononHWTenbHOE OaBfeHWe po AOMXKHO YAoBneTBopsaTb ycnosuio (M.8), npu atom
3HaveHue ki onpepensietcs no Tabnuue M.3 B 3aBMCMMOCTU OT TOMNWMHBLI FPYHTOBOW MPOCNOWKM Mof

dyHaameHTOM hs 1 pasmepoB nogowsbl a U b. 3HavyeHne O, onpegensieTcs U3 ncnblTaHWMin 0bpasLoB
nbJa Ha 0gHOOCHOE CxaTtue nNpu TemnepaTtype Tm (7.2.7) Ha ypoOBHE KPOBMM NbAaa.

MpunoxeHune K
PACYET NrMyBUHbl OTTAUBAHUA FPYHTOB NO4 COOPYXEHUAMUA

K.1 Pacyet rnybuHbl OoTTaumBaHWs rPyHTOB B OCHOBaHuM coopyxenus (7.3.3) H, m (cuutasa ot
NMOBEPXHOCTU TPYHTa MO COOPYXEHMEeM), 3a Bpems ero akcnnyatauum t, ¢ (4), nmpoBoguTCca no

dopmynam:

o0 cepeduHOU COOpYyKeHUs
H, =k, (& —k.)B; 1)

o0 Kpaem COOpPyXKeHUs

H, =k (ge Kk, —o,wﬁ)e, (K.2)

roe ko - koadpcmumeHT, onpegensiembin no Tabnuue K.1 B 3aBMCMMOCTM OT OTHOwweHus L/B
(COOTBETCTBEHHO ANWMHA U LUMPUHA COOPYXEHWSI, M) U 3HAYEHUA NapaMeTpoB B ow v.

gc n ke - kosdpduumeHTbl, onpedensemble no rpadpukam (pucyHok K.1) B 3aBucumoctn oOT

3HauyeHui napametpos O, B n ¥ ;

Se M ke - koadbhuumMeHThl, onpedensieMmble no rpadgpukam (pucyHok K.2) B 3aBMcMMOCTU OT

3HaueHui napameTtpos O, B n ¥ :
Op = ﬂ‘[hRo / B: (K3)

A (Ty =T,
b= —f(o bf);(|<.4)

Z‘th (Tin _be )
W = 2Tt/ LLB®, (k5)

30ecb ﬂm " /1f - COOTBETCTBEHHO TEeMMnonpoBOAHOCTb Tanoro n mepsnoro rpyHtos, Bt/(m-°C),
npuHuMmaemsble no Tabnuue b.8;

Ro - conpoTuBneHve Tennonepegave rnona nepBoro sTaxa Wnu nogsana coopyxeHus, m?-°C/BT,
onpepensiemoe B cootseTctaum ¢ ClM 50.13330;



To - pacyeTHasa cpegHerogoBasi Temnepatypa MHOroreTHeMepanoro rpyHta, °C, onpegensemas B
cootBeTcTBMU C [.8;

Tof - TEMNEPATYPA Havyana samepsaHus rpyHTa, °C, onpegensemas no b.5;

Tin - pac4eTHasi TemnepaTypa Bo3fyxa BHYyTpu coopyxeHus, °C;

L, - TennoTa TasHUs Mep3noro rpyHTa, x/m3, onpenensiemas no popmyne (6.15).

MpumeyaHue - Mpu Xg = 0 snauenus He cnepyeT onpenensatb no oopmyne He = knfeB .
Tabnuua K.1

3HauyeHusa koacpduumeHTa ki

3HaueHuns koadpduumneHTa Kn

ANs NPSAIMOYTONbHbLIX B MNylaHe COOPYXEHWiA Npu

Mapa AnNs KPYrbIX B NnaHe
meTp )
% coopyxeHuit npu B | pasHom

LIB=1wn ,3, paBHOM LIB=2wn ,3, paBHOM

0 04 |08 |12 | 20 0 04108 |12 )| 20 0 |04|08]| 12 | 20

0,10 | 0,97 (0,87 |0,82|0,76 | 0,71 | 1,00 | 0,93 | 0,87 | 0,83 | 0,80 | 1,00 |1,00|0,99| 0,97 | 0,96
0,25 (093 |0,79|0,71|0,64 | 061 |09 |085|0,78 | 0,74 | 0,68 | 1,00|0,97|0,92| 0,89 | 0,96
050 |091(0,712|062|061|061|094|0,78 | 0,68 | 0,66 |0,68|099|095|0,88]| 0,85 | 0,87
1,00 | 0,90 | 0,64 | 057|059 | 061|092 0,70 | 0,63 | 0,66 | 0,68 | 0,97|0,90|0,82| 0,85 | 0,87
150|089 |059|056|059 061|090 |064|063]|0,66|068]|0,96|0,87|0,82|0,85| 0,87
250 (088|054 |056|059|061|089|058|0,63]|066]|0,68|09)084|0,82]|0,85 | 0,87

3,50 [ 0,87 | 053|056 |059|061|0,88|057|063]|066|0,68)0,94|083|0,82|0,85 | 0,87
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PucyHok K.2 - Tpadmku ansa onpeaeneHns koadpdpuumeHToB
ge n Ke

K.2 Ecnu BblumcneHHble no cdopmyne (K.2) 3HayeHus He nony4arTcs MeHblUe HOPMaTMBHON
rnybuHbl CE30HHOrO OTTamMBaHus rpyHTa din, TO CRegyeT NnpuHumaTtb He = 1,5d n.

K.3 MakcumanbHas rnybuHa oTTamBaHusi rpyHTa Hmax, M, (C4MTas OT MOBEPXHOCTM FpyHTa Moja
COOPYXXEHWEM), COOTBETCTBYIOLLAS YCTAHOBMBLLUEMYCS MPEAESIbHOMY MOMOXEHWIO FPaHWLbl  30HbI
oTTauBaHusl, onpefensieTcs no hopmynam:

o0 cepeduHoU CoopyKeHUs

He max = KsGemax B3 (K.6)
o0 Kpaem COOpPYXKeHUSs

He max = Koo max Br (K.7)
roe ks - koadhdpmumeHT, onpegensaembli no Tabnuue K.2;

é:c,max N Semax - KO3dhpMUMEHTDI, onpeaensiemble No rpadgukam (pucyHok K.3, a, 6).

Tabnuua K.2



3HaueHuns koadpduumeHTa Ks

3HaueHuns koadpduLmneHTa ks npu ,3 paBHOM
dopma coopyxeHus L/B
0,2 0,4 0,8 1,2 2,0
Kpyrnasa - 0,40 0,49 0,56 0,59 0,61
1 0,45 0,55 0,63 0,66 0,68
2 0,62 0,74 0,82 0,85 0,87
MpsmoyronbHas 3 0,72 0,83 0,90 0,92 0,94
4 0,79 0,89 0,94 0,95 0,96
5 0,84 0,92 0,96 0,97 0,98
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a- Sc,max, 6 - é:e,max , 8- §d,max
PucyHok K.3 - Tpadmku ansa onpeaeneHns koadpdpuumeHToB

K.4 Ons 3arnyGneHHOro coopyxeHus rnybuHa oTTavBaHusi rpyHTa H, M (cunTasi oT NoBEpXHOCTU
rpyHTa noZ 3arnyGrieHHON YacTbio COOPYXEHUs), 3a BpeMs t, ¢ (1), onpeaensieTcs no chopmynam:

o0 cepeduHOU COOpYKeHUS

o0 Kpaem COOpPYXKeHUs
He = kaHc, (K.9)
roe kq - koadhduumneHT, onpegensemsi no Tabnuue K.3;

S - koadhduUMeHT, onpeaensemMblin no rpadukam (pucyHok K.4) B 3aBUCUMOCTWN OT OTHOLLEHUS

3arnybneHus coopyxeHus k ero wupuHe H/B, napameTpa B ou koapcpuumeHta ¥y, onpeaensieMoro no

dopmyne

— ﬂ"thTint
L,B?

V4 Vo (K.10)



rae Vo - koadbduumeHT, onpegensiembld no rpacgukam (pucyHok K.4) B 3aBucMmocTu OT

napameTpos H/B u s npu Sy =g,
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PucyHok K.4 - 'padmkn gna onpepgeneHus koadcpuumneHTta fd
Tabnuua K.3
3HaueHusa koadduumeHTa Kq
) 3HaueHuns koadpuumneHTa kqg npu ﬂ, paBHOM
H/B
0-0,2 0,4 0,8 1,2 2,0
0 0,85 0,69 0,39 0,22 0,13
0,25 0,88 0,76 0,62 0,48 0,29




0,50 0,90 0,82 0,69 0,57 0,38
0,75 0,92 0,87 0,75 0,63 0,46

1,00 0,93 0,90 0,78 0,66 0,51

K.5 MakcumanbHas rnybuHa oTTavMBaHus rpyHTa NoA 3arnybneHHbIM coopyXeHuem Hmax, M,
onpegensieTcsa no opmynam:

rnod cepeduHol COOPYKeHUs
Hc,max = ks (Szd,max — 0O ) B; (K.11)
o0 Kpaem COOpyXeHusi

He,max = kd Hc,max' (K12)

roe fd,max - KoadhhULMEHT, onpeaensiemMelii no rpadukam pucyHka K.3, s.
K.6 Ha y4acTtkax, rgoe crnow Ce30HHOro MpoMep3aHus He CrMBAaeTCs C BEPXHEN MOBEPXHOCThLIO

MHOFONETHEMEP3IOro rpyHTa, rMyGuHa oTTaMBaHUs TPyHTa Mog cepeauHon He 1 Kpaem coopyxeHus He,
M (cuMTasi OT BEpXHEeW NOBEPXHOCTM MHOrONeTHEMEPS3IIOro rpyHTa) 3a Bpems t, ¢ (4) onpegdensieTcsa no

dopmynam:
H, =k.&B; (k.13)

H. =k.&B, (k.14)

raoe kn - koaddpuumneHT, onpegensemsiii no K.1, npuHnmas B=0yy= Y,

3gech

AthTint 1 .
Vin = 2 '
L,B° 1+0,64c,In2,5B

(K.15)

! !
éc n §e - KoadhprumeHThbI, onpeaensemMble COOTBETCTBEHHO No rpadukam (pucyHku K.5 n K.6) B

3aBNCUMOCTU OT 3HA4YEeHUA napamMmeTpoB ‘fo = hth /B n¥n;

rae hi - rnyGuHa 3aneraHus BepxHel NoBepXHOCTM MHOFONIETHEMEPS3IIOrO rPyHTa, M.
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PucyHok K.6 - Tpacdhmkn ansa onpeneneHus koadduumeHta 59'

K.7 B cnyyasx npoBedeHUs MeponpusaTMA No npeaBapuTerisHOMY OTTaMBaHUIO WM 3aMeHe
rPyHTOB A0 rnyouHbl hy i (6.4.3) pacdeTHas rnybuHa ottamBaHusa H, m, (cuMTasi oT NOBEPXHOCTU FPyHTa
nof coopyxeHuem) 3a Bpems t, ¢ (4) onpeaensieTca no popmyne



H = hpn + hee, (K.16)

rae hce - rmybwHa oTTavMBaHMsa rpyHTa noA MOAOLWBOW MNpeABapuUTENlbHO OTTasiHHOMO WUNn
!
3aMEHEHHOro crost rpyHTa, onpegensiemas no cgopmynam (K.13) nnu (K.14), npyuHMmMas 3HaveHus é:c "

fe’ no rpacukam (pucyHkm K.5 n K.6) npu 3Ha4yeHun napameTpa So = hb,th /B .

MpunoxeHue J1

ONMPEOENEHME COCTOAHUSA, CBOUCTB U HECYLLIEA CNTOCOBHOCTU
OCHOBAHUI CBAW B MHOIONIETHEMEP3/1bIX TPYHTAX MO PE3YJIbTATAM
CTATUYECKOIo 30HAUNPOBAHUA

N1 Ha Tepputopun  pacnpoCTPaHEHUs  MHOTOMETHEMEpP3NbIX  [PYHTOB  CTaTMYECKUM
30HOMPOBAHMEM UCMbITHIBAOT MEP3Nble M Tanble AWCMNEPCHbIe TPYHTbI, COCTaB M COCTOSHME KOTOPbIX
no3BonsieT BbINOMHATL HenpepbiBHOE BHeAapeHwe 3oHAa. [lpegBapurtenbHo (Mpu  cocTaBneHMU
TEXHUYECKOro 3aJaHus Ha M3bICKaHWS) MPUMEHNMOCTb CTaTUYECKOro 30HANPOBAHMS, B 3aBMCMMOCTU OT
rPYHTOBBIX YCINOBWUI, AoNyckaeTcsa onpegensats no Tabnvue J1.1.

Tabnwuua 1.1
MprmeHMMOCTb CTaTUYECKOro 30HAMPOBaHUA B 3aBUCUMOCTH
OT rPYHTOBbLIX YCITOBUMN
OucnepcHble rpyHThI
Tanble/oxnaxaeHHble Mepanbie JNlegsiH
ble
Bua 3oHaa MpaBwiin Mepa Mnactn | TBepao | rpyHT
YHOMEp | Mep3nbl bl
o- Mecya |MMuHuc | nble
anble e (nen)
raneyHuk | Hole Tble | necya
FMWHACT | FAVHUCT
oBble Hble
ble ble
3oHa 6e3 HarpeBaTenbHOro B A-b A-Bb B-I ) B-I B-I
anemeHTta (FTOCT P 58888, TOCT
19912)
30HA C HarpeBaTerbHbIM B A-b A-b B-I A-b B-I B
anemeHToM B koHyce 3oHga (TOCT
P 58961)
MprmeyaHus
1 NpumeHumocTk: "A" - Bbicokas, "B" - ymepeHHas, "B" - Hu3kas, "™ - He npumeHsieTcs.
2 [Npn HEBO3MOXXHOCTU OOCTVIXKEHUSA 3a4aHHON MMyOUHbI BAABNMBaHUE 30H4A B rPYHT BbIMOSHAOT
C nepuogmyecknm pasdypuBaHmMeM COrfnacHo npuMeYannto K nyHkty 5.4.6 TOCT 19912-2012.

Cratnyeckoe 30HOMPOBaHWE CriefyeT BbIMOMHATH CleuuanbHbIMUA 30HAaMU: Anst TeMnepaTypHo-
KapoTaXHOro cratmdeckoro 3oHaupoBanms no [OCT P 58888 (cogepxawmin B TOM uyucne
TemnepaTypHbll daTdMk B KOHyCce) wnM TepMmocTaTtumyeckoro 3oHaupoBaHud no FOCT P 58961
(copepxalLmin B TOM Ymcrie TemnepaTypHbI AaTYUK U HarpeBaTenbHbIA SNEMEHT B KOHYCE).

WcnbiTaHna cnefyeT  BbINOMHATbL — yCcTaHoBkamu  Tshkenoro Tuna no [OCT 19912,
obecneunBaloLMMKM yCunue BAaBnmMBaHus U n3snevyeHus soHaa He meHee 100 kH.

lNpumeyaHue - B cooTBeTCTBUMM C TpGGOBaHVIFIMVI TEXHNYECKOro 3agaHua, ¢ yd4eTtomM Uenu n 3agad
N3bICKaHWI, MOTYT UCMNOMb30BaTbCA creumanbHble 30HObI, MMetolmne gpyrne OOMOMHUTESbHbIE OAaTUYMKN



(I'IOpOBOFO AaBlieHNd, TOKOBOIo KapoTaxa, ceﬁcmoakycmqecmm 7 p,p.) n yCTpOﬁCTBa, no3pondwwmne
N3MePATb AONOJTHUTENIbHbIE XapaKTEePUCTUKN TPYHTA UITM KOHTPONMpoBaTb Npouecc 30HOANpoBaHUA.

CraTuyeckoe 30HOMPOBaAHME B YCMOBWUSIX PacnpOCTPaAHEHUSI MHOroONIeTHEMEP3MbIX TPYHTOB
NPUMEHSIIOT B KOMMJEKCEe C OPYrUMU MeTodaMu  WHXEHEPHO-FeOKPUONOTMYECKUX W3bICKaHUMI Ans
BbISIBNIEHUSI U ONpeaeneHus:

- HXXEHEPHO-reonormyeckux aeMeHToB;
- MPOCTPaHCTBEHHOW M3MEHYMBOCTN COCTaBa, COCTOSIHUS U CBOWCTB FPYHTOB;

- 3aneraHns KpOBMW MepP3IibIX IPYHTOB;

- TemnepaTypbl rPyHTOB;

- COCTOSIHMA (Tanoe, Mep3srnoe) rpyHToB;

- FpaHyIL 30H OTTanBaHWS (3aMOPaXMBaHUS) NPU OTTaMBaHMK (3aMOPaKMBAHUN) FPYHTOB;
- 3aCOMNEHHOCTN N KOPPO3WOHHOW aKTMBHOCTM FPYHTOB, BbISIBIIEHWS KPUOMEroB;

- BO3MOXHOCTU pPa3XWKEHUS OTTasiBLUMX [MEeCKOB NpPU ANHAMUYECKUX WU  CENCMUYECKMX
BO3ENCTBUSIX;

- NapameTpoB CENCMOMUKPOPANOHUPOBAHNS MHOTONIETHEMEP3IbIX M OTTasiBLUMX FPYHTOB;

- XapaKTepucTtuk CbVI3VI‘-IeCKVIX, Tennocbwamqecmx, NMPOYHOCTHbLIX " ,El,e(bOpMaLWIOHHbIX CBOWCTB
Mep3JibIX N TarblX TPYHTOB;

- MEXaHUYECKMX CBOMNCTB MEP3IbIX IPYHTOB C Y4ETOM UX OTTauBaHWs;
- BO3MOXXHOCTU MOrpy>XeHus (3abueku, 3agaBnvMBaHus, 3aBUHYNBAHKSA) CBal 4O 3a4aHHON OTMETKM;
- CONPOTMBIIEHUN FPYHTA MOA HKHUM KOHLIOM U No 6OKOBOW MOBEPXHOCTU CBaW;

- CTEMeHu YMNoTHEHUS (pa3ynioTHEHWSI) W YMPOYHEHUS] (CHWKEHWS MNPOYHOCTU) FPYHTOB BO
BPEMEHW U MPOCTPAHCTBE MPW UX OTTaMBaHUK (3aMOPaX1BaHUN);

- Ka4yecTBa reoTexHU4ecknx paboT Npu UHXEHEePHOW NOLATOTOBKE OCHOBaHWUNA.

J1.2 CtaTnyeckoe 30HOMPOBAHUE BLIMOSHAT B PEXMME TEMNepaTypPHO-KapOTaXXHOro CTaTUYeCcKoro
3oHampoBaHuna no FOCT P 58888 unu tepmoctatmnyeckoro 3oHanposanHusa no FOCT P 58961.

Mpun ucnbiTaHUM M3MePSOT U PUKCUPYIOT: YAenbHbIE CONPOTUBMEHUSI TPYHTa Nog KOHYCOM W BAOSb
DOOKOBOW MOBEPXHOCTU MYdThbl TPEHUS MpU BAABNMBaHUM 30HAA (e U fsy, Kla), ncnbiTaHumM 3oHOa B
pexume "ctabunusaumm” (ges U fss, Ka) M B HayanbHbIA MOMEHT LOMOSIHWUTENBHOTO BAABNNBAHUS
(oooaBnuBaHuA) 30H4a NOCne 3aBepLUEHUs] ero BMEp3aHus B rPYHT B NPOLIECCE UCMbITAHUS B pPeXMMe
"cTabunusaummn” (qe u fs;, klMa); Temnepatypy T¢, °C, KOHyca 30HAA; rMyOuHY 1 CKOPOCTb BAABNMBaHUS Ve,
M/MVH, 30HAa; Bpems ts, Npollellee nocne Havyana pexuma "ctabunmsaumm" 3oHaa. BmepsaHue 3oHaa
B TPYHT [OMNycKaeTCsi cYMTaTb 3aBEPLUEHHbIM, €CNM M3MEHeHMe TeMmnepaTtypbl KOHyca 30HOa 3a
nocnegHue 3 MyH cocTtasndeT He bonee 0,03 °C.

1.3 Ona npepBapuTerbHbIX pacyeToB OCHOBaHUW COOPYXEHWA HOPManbHOro U MOBLILLEHHOMO
YPOBHEN OTBETCTBEHHOCTW, a Takke [ANd OKOH4YaTeslbHbIX pPacyeToB OCHOBAHWA  COOPYXEHWN
MOHWKEHHOIO YPOBHA OTBETCTBEHHOCTU B [MIMHUCTBIX MNAaCTUYHOMEP3MbIX (KPOME 3aCONEHHbIX |
3aTopoBaHHbLIX) TPyHTax [dOMyckaeTcs oOnpedensTs HOPMATWMBHbIE 3HAYEHWS  XapaKTepUCTUK
MeXaHUYEeCKNX CBOWCTB FPYHTOB cornacHo J1.7, CONpOTMBMEHUN TPYHTOB MOA HWXKHUM KOHLOM U MO
DOOKOBOW MOBEPXHOCTU BEPTUKANBHO HAarpy>KeHHbIX BUCAYMX 3aOMBHbIX M Bypo3abMBHbBIX CBaW COrmacHO
J1.9.

OkoHuyaTenbHbIE pacyeTbl COOPYXEHUI O0MycKaeTcs BbINOMHATL C Mcrnonb3oBaHuem J1.7, J1.9 B
cnyvae BbINOMHEHUSI KOHTPOSbHBIX CONOCTaBMNEHUA pe3ynbTaToB pacyeToB MO [aHHbIM CTaTUYeCKoro
30HOMPOBAHUSA U NPSAMbIX METOAOB UCMbLITAHWUIA FPYHTOB, BLINOMHEHHbIX HA KIMHOYEBbIX y4acTKax.

N4 I'Ip|/| npoBeaeHnn MHXeHepHO-reokKpmnonorn4eckmnx N3bICKaHUN noa KOHKPETHbIE COOPYXeHUA



cTaTtMyeckoe 30HOUPOBaHME FPYHTOB BbIMNOMHAT B fnpedenax MX KOHTYPOB WM Ha PacCTOSHUSAX OT
KOHTYpoB He 6Gonee 5 M. [Ina nonydyeHuss conocTaBUTENbHbIX [aHHbIX YacTb TOYEK 30HAMPOBAHUS
pacnonaratT Ha paccTosiHunm He 6onee 3 M OT FOpHbIX BbIPabOTOK, B KOTOPbIX MPOM3BOAAT OTOOP
MOHONMTOB Ansi TabopaTopHbIX MCCNeaoBaHWI, U BbIMOMHSAKOT ApYyrue noneBble UCCNnefoBaHWs FPYyHTOB,
HO He MeHee 1 M OT rpaHuLbl BbIpaboTKU U HE MEHEE 2 M OT OCK UCMbITYEMOK CBau.

PacnonoxeHne Touyek B MnaHe M rnyObuHy CTaTM4ecKoro 30HAMPOBaHUA HeobxoauMo HasHavaTb
cornacHo CI1 47.13330 ¢ yuyetom [1, wacTtb IV]. llpu OTCYTCTBMM COOTBETCTBYIOLINX YKa3aHWUW,
YYUTBIBAOLWNX  OCOBEHHOCTU  MPOEKTUPYEMOrO  COOpPYXEHWs, [OONyCKaeTcsl PYKOBOACTBOBATLCS
aHanorM4yHbIMM yKa3aHusMu Ansa NHXeHepPHO-reonornyecknx CKBaXxmH.

N.5 CoctosiHne rpyHTa W rpaHuULy Mexay TanbiMyu W Mep3fbiMA TFPyHTaMM MO  AaHHbIM
30HOMPOBaHNA OMpeaensitoT Mo MoKasaHusiM TemnepaTypHOro Aatyuka 3oHga v (unu) guarpammam,
COCTaBrnsieMblM Ha OCHOBE MECTHOrO OnblTa COMOCTaBEHUsi pe3ynbTaToB OypeHusi pasBefouyHbIX
CKBaXXWH M JaHHbIX CTaTUYECKOro 30HANPOBaHUs. B cnyyae oTCyTCTBUS MECTHOIO OnbiTa A4S MUHUCTbIX
NnacTM4YHOMEP3NbIX (KPOMEe 3aCONeHHbIX W 3aTOPdIOBaHHbIX) TPYHTOB [AOMYCKAeTCs WCMonb3oBaTb
Avarpammy pucyHka J1.1, npu ycrnoBuMM BbIMOMHEHUS KOHTPOSbHBLIX COMOCTAaBMEHWUI C pe3ynbTaTamu
OypeHus.

dev, MIla
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Qev U Qcs - COMPOTUBIIEHNS TPYHTA NOZA KOHYCOM 30HAA,
3adhnKCUpoBaHHbIE COOTBETCTBEHHO MNPW €ro NOrpy>KeHun
€0 ckopocTbio Ve = 0,5 M/MUH 1 yepes ts = 5 MyMH nocne Havana
penakcaLnoHHO-MON3Y4Yero pexxuma UcrbiTaHns

PucyHrok J1.1 - Qnarpamma onpeaerieHUss COCTOAHUA rPyHTa
Nno AaHHbIM CTaTU4YeCKOro 30HAUPOBaHUA

J1.6 TMpupogHyo TemnepaTypy Tanoro, OXIMaXAEeHHOro W Mep3noro rpyHTOB OnNpeaenstoT Mo
NMokasaHusM TemnepaTypHOro gatynka 3oHaa, ukcupyeMbiM B npouecce ero "ctabunusaymmn”, cornacHo
FOCT P 58888.

J1.7 HopmaTtuBHble BenuUMHbI NpeaenbHO ANUTENbHbIX 3HAa4YEHUI SKBUBAIIEHTHOMO CLEMMEHUS Ceg,
klMa, n komnpeccnoHHoro moaynsa gedopmaumm Er, MlMa, nnacTmyHoMepanbIX rpyHTOB onpeaenstoT no
Tabnuue J1.2. PacyeTHble 3Ha4YeHUs1 XapakTePUCTMK ONpeaensoT B COOTBETCTBMM ¢ TpeboBaHusmn FTOCT
20522 c yyetom 5.8.

Tabnuua J1.2

PacuyeTHble 3HaYeHUSA Ceq U Er

Jev, KMNa 5000 10000 15000 20000




Ceq, KMa 34 96 170 260

Er, MNa 16 23 28 32
MpumeyaHne - [Ona NPOMEXYTOYHbIX 3HAYEHUN (v 3HAYEHUS Ceq WM Ef onpegensioTt
MHTepnonsumen.

3HavYeHns XxapakTepUCTUK Ceq M Ef NP pacyeTHOM TeMnepaType Mep3roro rpyHTa onpegenstoT Ha
OCHOBE  OTKOPPEKTMPOBAHHOIMO  (KOPPEKTUPOBKA  BLIMOSMHAETCA  Ha  OCHOBE  pEervMoHarnbHbIX
KOPPENSALUMOHHBLIX 3aBUCMMOCTEN MEXAY COMPOTUBIIEHNEM (cv U TEMMEPATYPOW IPYHTA) 3HAYEHUSA (e,
COOTBETCTBYIOLLErO pacyeTHOW TeMnepaTtype rpyHTa Unu nyteM YyMHOXEHWUS] UX 3HAaYeHW, NOMny4YeHHbIX
no Tabnuue J1.2, Ha nonpaBO4YHbIA TeMnepaTypHbIn KO3uLumMeHT (onpegensieTcs Ha OCHOBe
pervoHarnbHbIX KOPPENAUMOHHBIX 3aBUCUMOCTEN MeXAy 3HaYeHUSIMU XapaKTepUCTUK Ceq M Ef 1
TemnepaTypown rpyHTa).

J1.8 Hecywyo cnocobHocTb ocHoBaHus Fy, kKH, BepTMKanbHO Harpy>eHHOW BUCSYEW CBan B
NnacTUY4HOMEP3bIX FPYHTaX Mo pe3ynbTaTtam CTaTUYeCKOro 30HAUPOBaHWS, ONPeAENsoT No dopmMyrne

Fo=7 ) /0y (11

roe i - TemnepaTtypHbld KO3MMULMEHT, YYUTLIBAOWMIA WU3MEHEHUS1 TemnepaTtypbl TPYHTOB

OCHOBaHUsl M3-3a CIyyalHbIX W3MEHEHWMI TemnepaTypbl HapyXHOro BO3dyxa, onpegensieTrca no
npunoxexuto IM;

Fui - YacTHoe 3Ha4YeHne npefenbHO ANMMTENBHOIO CONPOTUBIIEHMSI OCHOBaHUS CBau, ornpeaensieMoe
B cooTBeTcTBUU C J1.9;

Vg - KO3(POULMEHT HAOEKHOCTM MO TPYHTY, ONpedensieMblii B COOTBETCTBUM C TpeGoBaHWSAMU
FOCT 20522;

Vm - KO3POMUMEHT HAOEXHOCTW, YYMTbIBAIOLWMA METOL OnpedeneHuns Hecyllel CrnocoBHOCTM
OCHOBaHWs CBawu, NPV UCMONb30BaHUN Pe3yrbTaToB CTAaTUYECKOro 30HAUPOBAHUSA NPUHUMAETCS:

a) Npy OTCYTCTBUM B 30HE NPOEKTUPYEMOro OGbekTa CTaTUYECKUX UCTbITaHWUIA cBait Vi =125

6) npun npoeeaeHnn Ha Kr4YeBoOM y4acTke B 30HE NMPOEeKTUpyemMoro 0b0bekTa conocTaBUTESbHbIX

UCMbITAHWI TPYHTOB CBaeW CTaTM4eCKOW BAABNMBALLEN HArpy3KOM U CTAaTUYECKUM 30HOUPOBaHUEM
paccuyuTbiBaeTcs no dopmyne

Ym=FilF,,+01
roe Fui - npegenbHO ANUTENbHOE COMPOTMBIIEHME OCHOBaHUA CBau Ha KIlOYEBOM Y4acTke,
paccynTaHHoe No AaHHbIM CTAaTU4YeCKOro 30HAMPOBaAHUA,

Fun - NpegenbHo AnUMTenNbHOE CONPOTUBIEHWE OCHOBaHWSA OMbITHOW CBau Ha KIlO4YeBOM y4acTke,
onpefeneHHoe no AaHHbIM UCMNbITaHUs CBan CTaTUYECKOW Harpy3Kow;

N - YACNO TOYeK 30HONPOBaAHUA.

J1.9 YacTHoe 3HayeHWe npeaenbHO ANMTENBHOMO CONPOTMBIEHUsST OCHOBaHUS Fy, kH, BepTukanbHo
Harpy>XeHHON BUCSYEN CBaW B MNACTUYHOMEP3MbIX FPYHTAX B TOYKE 30HAMPOBAHUSI OMpeaensioT no

dopmyne
Fui = k(RcA+ Y af z Rafc,iAaf,i)l (ﬂ.2)

roe kK - Koah(UUMEHT, yuMTbIBAOWMIA pa3nvume B COCTOSIHUM MHOTONIeTHEMEPS3IbiX TPYHTOB B
nepvod CTaTMYecKoro 30HOMPOBaHMA (NpW MPUPOOHOW TemnepaTtype rpyHTa) W akcnnyaTauuu (npu
pacyeTHOW TemnepaTtype rpyHTa) NpoekTUPYeMOro COOPYXEHUs, onpedensemMsblii cornacHo 7.2.10; npu



BbluMCIEHUN KoahpuumneHTa Kk TemnepaTypa [FpyHTa OMpedensieTcss Kak CpefHssl Ha  yyacTke,
pacronoXxeHHOM B npefenax ogHoro avameTpa d Bbille 1 YeTblipex AnaMeTpoB d HuKe OTMETKM OCTpus
npoekTupyemoit ceam (rae d - AMaMeTp Kpyrioro Uiv CTopoHa KBaApaTHOro CeYeHUsi cBan, M);

R - yaenbHOE npenenbHO ANnTenbHOEe COonpoTuBrieHne nnactTu4HOMEepP3roro rpyHTa noa HWXHUM
KOHLUOM CBau No gaHHbIM 30HOAMPOBaHNA B paCCManMBGEMOVI Touke, Kla;

A - nnowagb NonepevyHoro cevYeHns ceaw, M2;

Vaf - KOO(PPULMEHT, 3aBUCALLIMIA OT BUAA NMOBEPXHOCTU CMEP3aHUS, MPUHUMAaEMbIN CornacHo B.3;

Rate,i - yoenbHoe npeaensHo ANUTENbHOE CONPOTMBIIEHME MIAaCTUYHOMEP3IOro rpyHTa cABUry Mo
©0KOBOW NOBEPXHOCTU CMEpP3aHnNs CBau B Npeaenax i-ro crnos rpyHra, klla;

Aati - NNowaib NOBEPXHOCTU CMepP3aHus i-ro cros rPyHTa C b6okoBoOW NOBEPXHOCTbIO CBaWu, M2,
YpensHoe npenenbHoO AnutenibHoEe conpoTuBIiieHne nnacTtu4HOMEpP3Nnioro rpyHta nog HWXHUM

KOHUOM cBan R, klMa, no paHHbIM CTaTUYECKOro 30HAMPOBAHUS B paccMaTpuBaeMon Touke
onpepgensieTcs no gopmyne

R, = A0y, (1.3)
roe B - KoadhpmumeHT nepexona ot Jc K Re, npuHuMaembin gnst 3abmeHbix 1 6ypo3abuBHbIX cBam
no tabnuue J1.3;
Jov - CPEAHEE 3Ha4YeHMe yaenbHOro ConpoTUBNEHUs TPpyHTa, kla, nog KOHycoM 30HAa, MOMyYeHHoe

M3 oNnbiTa, Ha y4acCTKe, pacnofioXXKeHHOM B npeaenax oAHOro anamMmeTtpa d Bbiwe n YyeTblpex gnameTpoB d
HWXEe OTMETKN OCTpUA l'lpOGKTVIpyeMOI?I cBaw.

Ta6bnwuua I1.3
KoaddumumeHt B,
Jev, KMa 5000 10000 15000 20000
B 0,42 0,31 0,25 0,22

MprmeyaHus

1 MNMpuBeaeHHble 3HavYeHnss kKoadpdrLumeHTa B MOTYT MCNONb30BaTbCH NpU rMybrnHe 3anoxeHns

cegan5..10mu NorpyeHnn ee HWXXHero KoHua rny6>|<e 3abos ﬂVIﬂ,epHOVI CKBaXWHbl HE MeHee 4eM
Ha 4yeTbipe AnamMeTpa cBau.

2 1Ns1 NpOMEXYTOYHbIX 3HAaYEHUN (cv 3HAYEHUSA B onpegensaiT NHTepnonsunen.

YoenoHoe npedenbHO AONUTENbHOE COMPOTUBIIEHWE MNacTUYHOMEP3NOro rpyHTa CABUrY Mo
BOKOBON MOBEPXHOCTW CMep3aHua cBau B npedenax i-ro crnost rpyHta Rai, KkMa, no AaHHbIM
CTaTU4YeCcKoro 30HAMPOBaHNA B paccMaTpuBaeMoii Touke onpeaenseTcs no dopmyne

Rafc,i = ﬂZ fsi' (ﬂ4)

roe B, - K03 b1LMEHT, NpMHMMaeMbli Ans 3abmBHbIX 1 6ypo3abuBHbIX cBan no Tabnuue J1.4;

fs - cpedHee 3HayeHMe yOENbHOrO COMPOTUBIIEHUSI i-ro crosi rpyHTa, klMa, Boonb 6GokoBoM
NOBEPXHOCTU MbeTbI TpeHua, nsmMmepeHHoe B HayanbHbIA MOMEHT AoNonHUTenbHOro BAaBIMBaAHUA
(DogaBnuBaHKs) 30HAA Nocrne 3aBepLleHust ero BMep3aHusi B FPYHT B MPOLLECCE UCMbITaHUS B pexume
"cTabunuaauun".

Tabnuua 1.4



KoadcbmumeHt ﬂz

3Ha4eHus ﬂz B 3aBMCUMOCTM OT OTHOLLEeHUs Ap/A

fsi, kMNa
0,00 0,25 0,50 0,75 1,00
50 0,18 0,17 0,17 0,16 0,14
100 0,26 0,25 0,24 0,22 0,19
150 0,33 0,31 0,29 0,27 0,22
200 0,38 0,36 0,34 0,31 0,24
MprmeyaHusa

1 Ay - nnowagb NonepeyHoro ceveHms NMOEPHON CKBaXMHbI Anst 6ypo3abuBHLIX CBait, M2,

2 [1nsa 3abuBHbIX cBan NpuHUmaeTcs Ap/A = 0.
3 [Ins 6ypo3abueHbix cBam 0 < Ap/A < 1.

4 [1ns NnpOMEXYTOYHbIX 3Ha4YeHUN fsi 3HaYeHus ﬂz onpenensiT NHTepnonsaunen.

[ns MHoroneTHeMep3nbiX rPYHTOB HECMNMBAIOLLErocs Tuna ConpoTUBNEHNE y4acTka Tarnoro rpyHTa
caBury no GOKOBOW MOBEPXHOCTW CBau MO AaHHbIM CTATUYECKOro 30HAVPOBAHUA PacCcYUTbIBAETCS
cornacHo CI1 24.13330.

MpunoxeHne M

KOHTPOJIMPYEMbIE NAPAMETPbI NP TEOTEXHWYECKOM MOHUTOPUHIE

M.1

KoHTponupyemble napameTpbl,

napameTpbl

YCTPOMCTB KOHTPOIS,

npuMeHdemMble Npu

reotTexHn4eCkoM MOHUTOPUHIe COOpy)KGHI/II;I B 3aBMCUMOCTK OT NpuUHUMNA CTPOUTENbCTBA, NpnBeaeHbl B

Tabnuue M.1.

Tabnvuya M.1

OCHOBHbIe KOHTponMpyeMble napameTpbl
npu reoTeXHU4eCKOM MOHUTOPUHIE COOPYXXEHUN

KoHTponumpyembii YcTponcTeo ans MapameTpbl MpyHLUMNBI NCNONB30BaHUSA MHOFONETHEMEP3IbIX TPYHTOB
napameTp HabrogeHus 3a YCTPOWCTB B KQYeCTBEe OCHOBAHUSA COOPYXEHWN
KOHTPONUPYEMbIM KOHTpOns
napameTpom
| npyHUMN Il npyHUMn
MpenBapuTtensHoe JonyweHne
NCKYCCTBEHHOE oTTauBaHus
oTTauBaHve rPYHTOB B
rpyHTOB nepuosa
aKcnnyarauum
COOpYXeHnsi
Temnepatypa TepmomeTpuyeckas Konuuectso He meHee 2% JonyckaeTcs He He meHee 2%
rpyHTa CKBaXwuHa obuero uncna npegycMaTpuBath | obLiero yncna
dyHOAaMeHTOB <3> dyHOaMEHTOB
(can,
cronbyarbix

dyHOAMEHTOB)




PacnonoxeHue |Y Hapy»XHbIX Y HapyXHbIX
byHOaMEHTOB U psaoB
yHOaMeHTOB, dyHOAaMeHTOB, a
pacrnonoXeHHbIX Takke B LEHTpe n
nocpeaviHe Ha paccTosHUN
3gaHus <1> OT LeHTpa,
paBHom 0,25 -
0,4 WnpwWHbI
30aHus
nybuHa He meHee - Ha rnybuHy
3anoxeHus rny6OuHbl CXKXMMaemoro
3anoXeHus Crnos, HO He
dyHOaMEHTOB Ooonee 20 m <4>
<2>

YpoBeHb He meHee 2 <5>

noa3eMHbIX BO4

"mpporeonornyeckas Konnyectso
CKBaXXMHa

Pacnonoxenne | OpgHa BHYTpY
KOHTYpa 3faHus,
ofiHa CHapy»wu

B koHType 3gaHus

nybuHa Ha rnybuHe 3anoxeHns pyHaameHToB nntoc 5 M, a B
3anoxeHns cnyyae cBalnHbIX (byHOAMEHTOB - Ha rnyGuHe 3anoxeHus
cBan
Oedopmauus eopgesunyeckas mapka | PacnonoxeHue |YcTaHaBnuBatoTCs Ha YrnoBblX PyHAAMEHTaX, B CpeaHeN
4YacTy Mo OCAM 34aHUS MO ero HapY>XHOMY KOHTYpY, a
Takke no obe CTOPOHbI OT OCaA0YHbIX LLIBOB
Temnepatypa KongeHcatop Konuuectso
OXNaXaaroLLmx oxXnaxaarLmx
YCTPOUCTB YCTpOUCTB 100% _

<1> Ecnu B nognonbe npeaycMOTpeH BOAOOTBOAHBIN MOTOK, AOMOMHUTENBHO HeobXxoauMmo npegycmaTtpyBaTth
CKBaXMWHbI Y OHOTO UNK ABYX PyHAAMEHTOB, PacronoXeHHbIx BOnu3m notka. Obs3aTtenbHa ycTaHOBKa TeMNepaTypHbIX
CKBaXWH y yHOAAMEHTOB, BnvmxanLumx K NoA3eMHOMY BBOAY MIW BbINYCKY CAHUTAPHO-TEXHUYECKMX KOMMYHUKaLWIA, @ Npu
HaA3eMHON MX MPOKMNagke - B MecTax WX MOrpyXeHus B rPyHT, 3a npedenamu 3gadvus. [Ons 3gaHuii, BO3BEAEHHBIX C
npeaBapuTenbHbIM OXNaXAEeHUEM FPYHTOB OCHOBaHWIA UMW MX NOKalbHbIM 3aMopaXvBaHueM, HEOOXOAMMO COXpaHsAThb
TepPMOMETPUYECKNE CKBAXWHbI, 060pYAOBaHHbIE B Nepro NpoBeaeHns paboT Mo OXNaXAeHWo rPYHTOB.

<2> B cnyvyae BbINONHeHVs cTabwunu3aumm BepxHeW rpaHuLbl MHOrOMETHEMEP3NOoro rpyHTa 3aknagblBaloTcs B
KonunyecTse OAHON-ABYX CKBaXMH B KOHTYpe 34aHNs Ha rnyOouHy 3anoxeHns dyHOameHToB nioc 5 M.

<38> PekomeHOyeTCs 3aKOHCepBMpOBaTb ABE TEPMOMETPUYECKME CKBaXKMHbI MOA4 KaXOyl CeKUuMio 34aHus,
NpoAeHHbIE NPU NPOBEAEHNM NPEANOCTPOEYHOrO OTTanBaHNS FPYHTOB.

<4> Ha ropoAckmx CaHUTapHO-TEXHUYECKUX CEeTSX, YKNaAblBaeMbIX B BEHTUMMPYEMbIX KaHanax, KOHTPOSbHble
TEPMOMETPUYECKUE CKBaXXMHbI yCTaHaBNMBaOT COOKY KaHana B nasyxax BbIKOMAHHOW TPaHLLUEW M Ha rpaHuLe 3eneHon
nonockl, Mo, KOTOPOW pacnonoxeH kaHan. CkBaXKuHbI MpedycMaTpuBaloT Ha rnybrHy pacyeTHOro oTTauBaHus nic 3 M.
Ona 6eckaHanbHbIX MPOKNAAOK KOMMYHUKALMIA KOHTPOMbHbIE TEPMOMETPUYECKME CKBaXMHbI pacrionaratT psgoMm C
TpybONpoBOAOM U Ha BENWYMHY OAHOrO-ABYX PacyeTHbIX paauMycoB OTTaMBaHWsA B CTOPOHY OT Tpyb6onpoBoaa. CKBaXuHbI
NPOXOAAT Ha pacyeTHyo rMybuHy oTTanBaHus noc 3 M.

<5> Tpn cTpouTenbCTBEe MO MNpUHUMMY | Npu HanmMuun B OCHOBAHUWM COOPYXXEHWUI MHOrONEeTHEMEpP3InblX FPYHTOB
CrMBaloLLerocs Tuna, a Takke ANns COOPYXEHWI C He3HaunTenbHbIMU B NnaHe pasMmepamu (LWMpuHon He Gonee 6 M n
AnvHon He Gonee 10 M) rmagporeonorMyeckme CKBaXKMHbI AOMyCKaeTCA He ycTpauBaTb, @ MPW Hannyun B OCHOBaHWU
COOPY>KEHWIA MHOTONETHEMEP3NbIX TPYHTOB HECNMBAIOLLErOCS TNa YCTpamBaTh OAHY MMAPOreonorMiyeckyro CKBaXMHY.

TemnepaTtypy B KOHTPONbHbIX TEPMOMETPUYECKUX CKBaXXMHAX M3MEPSIOT MO BCEW ux rmybuHe ¢ nHtepsanamu: 0,5 m
00 rmybuHbl 5 M, 1 M - cBbllwe 5 M Ao rmybuHbl 10 M, 2 M - cBbiwe 10 M go rmy6uHsl 20 M, 3 - 5 M - cBbiwe 20 M cBsI3KaMu
WHEPLMOHHBbIX TEPMOMETPOB WM 3NEKTPOTEPMOMETPOB B PYYHOM WM aBTOMAaTUYECKOM pexumax. [pu CrnoXHbiX
reoKpMONOrMyecknx YCrnoBusix (4acToe nepecrnavBaHWe WHXEHEPHO-reonormMyeckux afieMeHTOB, HanvMvme KpuOMaros,
OyrpoB mMy4eHus, MpocrnoeB nbaa TomnwmHon 6Gonee 0,2 M) AonyckaeTcs YMEHbLUEHWE WHTEpPBanoB MW3MepeHus
TemnepaTtypbl rpyHTa. TemnepaTtypy oxnaxaatoLmx yCTPONCTB U3MEPSIIOT TENSIOBM30PaMM.

M.2 MNepnoanyHOCTb N3MEPEHUN KOHTPONMPYEMbIX NapaMeTpPoB Npu NPOBEAEHUN re0TEXHUYECKOro




MOHUTOPWHIra B Nepuon CTPOUTENbCTBA U PEKOHCTPYKLUUN B 3aBUCUMOCTU OT MPUHLMUNA CTPOUTENLCTBA
npueegeHsl B Tabnvue M.2.

Tabnuua M.2

MepuoanyHOCTL NpPOBeAeHNA N3MEePEeHUI KOHTPONMpyeMbIX NapameTpoB
B nepuoa CTPOUTENbCTBa U PEKOHCTPYKLIUU COOPYKEHUN

KoHTponunpyemsblii MpUHUMNBI NCNONB30BaHUSA MHOIONETHEMEPSIbIX TPYHTOB B KayecTBe
napameTp OCHOBaHUS COOPY>KEHNS
| npyHLUMN Il npnHUMN
[MNpenBaputensHoe HonyuwieHne
NCKYCCTBEHHOE OoTTavMBaHus FPyHTOB
oTTavMBaHue rpyHToB B nepwog
akcnnyaTaumm
COOpYXeHWs
Temnepatypa rpyHTa ExxemecadHo
YpoBeHb NOA3EMHbIX BOS OpuH pa3 B KoHLEe ExxemecsiyHO OpavH pas B KoHLUe
neTHero nepvoga neTHero nepvoga
Hedopmanmm ExemecsayHo
cTposiLerocs
(pekoHCTpyupyemoro)
COOpYXeEHMS
Hedopmanmm OpuH pa3s B kBapTan ExxemecsiyHO OpvH pas B kBapTan
COOPYXeHMUS oKpyXatoLen
3aCTpOnKN
Temnepatypa ExxemecsiyHO B 3UMHMI -
OXNaXaarLLUmx yCTPONCTB nepuos
MprmeyaHus
1 Mpu BbIABNEHUN OTKMOHEHMS 3HAYEHWUA KOHTPONMPYEMbIX MNapaMeTpoB OT nNpeaenbHO
JONyCTUMbIX, crneayeT npegycmatpuBaTb MEepPONpUATMS Mo MX cTabunmusauum, ¢ OCTaHOBKOM
CTPOUTENBLCTBA [0 3aBEPLUEHMS MEPONPUATUIA NO CTabunmaaumm.
2 TleprMogu4YHOCTb NPOBEOEHUS W3MEPEHUN KOHTPONMPYEMbIX MNapamMeTpoB MOXeT ObiTb
N3MeHEeHa Npu COOTBETCTBYIOLLIEM 0GOCHOBAHNN.

M.3 Mpu MOHUTOPUHIE B CIOXHbLIX FEOKPUOSOIMYECKMX YCITOBUAX, @ Takke AN YHUKamNbHbIX BHOBb
BO3BOAMMbBIX Y PEKOHCTPYMPYEMBIX COOPYXEHUI, [OMNYCKAETCA AONOMHUTENBHO NPON3BOANTL OUKCALMIO
KOHTPONMpYeMbIX NapamMeTpoB, HE yKa3aHHbIX B Tabnuuax M.1, M.2.

MpunoxexHue H

PACHET NMybBUHbI OTTAUBAHUA N MTPOMEP3AHUA B OCHOBAHUA
NOA3EMHbIX U HASEMHbIX MATUCTPAJIbHbIX TPYBONPOBOOOB
HA MHOIONETHEMEP3JbIX FPYHTAX

H.1 TnybuHy mMHOronetHero oTTavMBaHWs MHOTFONETHEMEPS3NbIX PYHTOB MOA LIEHTPOM FOpsiunx u
TennbiX NoA3eMHbIX TPYOONPOBOAOB (CM. pacyeTHyl cxemy Ha pucyHke H.1 a) crnepyeTt paccunTbiBaTthb
no coopmyne (H.1).



Gy X Iipg TIPH ﬂT <0,1
H, = (H.1)

- '
gnxrins HpH ﬂT>0’1
roe Hin - rny6|/|Ha MHOroJieTHero otTranBaHusAa, oTCHUTbiBaemasa ot ﬂHeBHOIZ NOBEPXHOCTU, M;

lins - PAAWYC JO BHELLUHEN 06pasytoLLeii n3onsauum Tpy6o;

St, Sn OespasmepHble TrNybuHblI OTTaMBaHWS NO4 LEHTPOM Tpybbl, onpegensiemMble Mo
HoMorpammam Ha pucyHkax H.2 u H.3 B 3aBucumocTu ot 6e3pasmepHbIX napameTpoB m, i, ,BT .
a 6

/ » =

PucyHok H.1 - PacuyeTHas cxema ansa onpegenieHus rnyouHbl
MHOrOfeTHEro OTTauBaHUA MHOIONeTHEMEP3NbIX FPYHTOB
noA TennbIMU U ropAaYMMn TpybonpoBoaamMm, NPOSIoXKeHHbIMKY
nop3semHo (a) M HazemHo (6)
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PucyHok H.2 - Homorpamma ans onpeaeneHusi
MHOrofeTHero oTrauBaHusi MHOrorneTHeMep3rnbiX FPYHTOB

BOKpYr Tensoro u ropsiyero Tpyéonposoaos
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PucyHok H.3 - Homorpamma ans onpegernieHMs oTrauBaHus
MHOrosieTHeMep3sbiX FPYHTOB BOKPYF XONoAHOro TpyéonpoBoaa

m= hp/rins, (H.2)

_ ﬂ'th (Tins _be )t

I, iy + 1, (H.3)
lf (To _be )
ﬂ S ——— .
' ﬂth (Tins _be ) (14

roe hp - rmyGuHa 3anoXxeHus noasemMHoro TpybonpoBoga, cuMTasi OT AHEBHOW MOBEPXHOCTU 40
ueHTpa Tpyobl, M;

Ar - KO3h(hMLUMEHT TENNONPOBOAHOCTU MEP3NOro rpyHTa, Bt/(m-°C);

ﬂth - KO3(PPULMEHT TENNONPOBOAHOCTN Tanoro rpyHTa, B1/(m-°C);

Tins - CPEOHAS rogoBas TemnepaTypa BHELHEeW MOBEpPXHOCTU KOMbLEeBOW m3onsaumm Tpybbl, °C,
onpepensietca no gopmyne (H.5);

To - TeMnepaTtypa MHOroneTHeMepP3noro rpyHTa, °C;

Tof - TEMNEPATYPA Hayana Npomep3aHns-oTTamBaHua rpyHTa, °C;

t - pacyeTHoe Bpems, Y;

Ly - yoenbHble 3aTpaTtbl TeNNa Ha oTTanBaHue rpyHTa, BT-u/M3, onpegenstoTtcsa no gpopmyne (H.7);

le - 3KBUBANEHTHoe Ge3pa3MepHoe BpeMsl, AN MHOrOIeTHEMEP3NbIX FPYHTOB CBatoLLErocs Tuna
NpUHUMAaEeTCs paBHLIM HOMI, HECIMBAIOLLErOC TMna onpeensieTcs no HoMorpaMme Ha pucyHke H.2

npu & =Hg / Fos 1 Br = 0,0 (Ho - rmybuHa 3aneraHvs KpoOBMAM MHOFONETHEMEPS3NOro rpyHTa, m). Ans
MHOFONeTHEMEP3bIX PYHTOB HecnuBawLwerocd Tuna 6e3pasmepHas Temnepatypa MpuUHUMaeTcs



5. =00,

T, +T, 27 Ry
A,
Tins = , (H.5)
1+ 27ZﬂIh RT
Ap

0,0 npu o, =0,0

R. = -
T L In s npu S, > 0,0’ (H.6)

27, r

rae Tor - CpeaHerogoBasi TeMnepaTypa npoaykta, °C; Ap =In

Wo _Ww
L, =L p ]_t_;—w"'o’S'Cth Tins =C - To, (H.7)

i
tot

rae Lo - yaenbHas TennoTa ¢a3oBbix NpeBpaLleHui Bogpl, Lo = 93 (BT y)/kr;
Pt - NNOTHOCTb MEP3oro rpyHTa, Kr/m3;

Wiot - CyMMapHasi BNaXXHOCTb Mep3r0ro rpyHTa;
Wy - KONU4eCTBO He3amep3Llen Boabl B MEP3NoM rpyHTe npu Temnepatype To;
Ctn, Ct - 06beMHasi TENNOEMKOCTb Taroro M Mepanoro rpyHTa, Br-u/m3-°C.

H.2 nybuHa MHoroneTHero npomep3aHusa TFpyHTa MNo4 LEeHTPOM XorogHoro Tpybonpoeoaa,
PacnonoXeHHOro Ha y4acTKe C MHOroNIieTHEMEP3MbIMY FPyHTaMy HecnmeatoLlerocs tuna Hr npyuHumaeTtca
paBHOM Hu n paccumTbiBaeTca no ¢gpopmynam (H.1), (H.3), (H.5), (H.6), (H.7) n Homorpamme (pucyHOK

H.2) npun 5 =0,0. Mpu atom B chopmyne (H.3) B kayecTBe Tins CrieayeT NPUHATL abCOMIOTHOE 3HaYeHne
TemnepaTtypbl U e = 0,0, a B popmyne (H.7) - Cih = Ci=0,0 u Wy, = 0,0.

Ecnmn B pe3ynbTarte pacyeTa rny6|/|Ha npomepsaHns Hr okaxeTtcs oonblue rJ'Iy6VIHbI 3aneraHumga
KPOBJ1M MHOroJ1eTHEMEP3JibIX TPYHTOB, TO crefyeT NPUHATb H: = Ho.

H.3 Fny6|/|Hy MHOrornieTHero otTramBaHma MHOrofnieTHemMep3rbiX NPyYHTOB noa LEeHTPOM ropadero un
Tennoro Ha3eMHbIX pr60I'IpOBOJJ,OB Hih, pacrnonoXeHHbIX Ha yvacTkax C MHOrofnieTHemepsnbiMu
rPyHTaMun cnmBawLwlerocd tuna, cnegyet pacCynTbliBatb No (bopmyne (CM. pacyYeTHY0 CXeMy Ha PUCYHKe

H.16):

2 ZnTort

H

Hin =B, |1 +332 =S, |, (H.8)

roe @, - Ge3pa3mepHbli mapameTp, onpegensiembli no Homorpamme (pucyHok H.4 a) B
3aBMCMMOCTM OT AvameTpa Tpybbl dp = 2rp;

,Bz - 6e3pa3mepHbI NapameTp, onpegensemMsiii Mo HoMorpamme (pucyHok H.4 6) B 3aBMCMMOCTM

OT LUMPUHBbI Dins M TONWMHBI é‘ins MJIOCKOro Ternion3ondropa, M,

u=1+0, O33T0 - NOMNPaBOYHbLIN KOIMOPUUMEHT, YYNTBIBAKOLLMIA OTTOK TEMa B MeP3nyto 30HY;



Lvh - ydenbHble 3aTpaTbl Temna Ha oTTaMBaHWe [pyHTa, onpegensiotca no dopmyne (H.9),
BT-u/m3;

Ss - 9KBMBAnNeHTHbIN cnow, onpegensetcs no dopmyne (H.10), m.
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Pucyrok H.4 - Tpacdmku gnsa onpepeneHns koadgpdgpuumeHtos &, (a)

n ﬂz (6) npu pac4yeTe MHoOrosietTHero otramBaHuA

MHOrosieTHeMep3bIX FPYHTOB No4 TensbiMu
M ropsiuMmMmu Tpy6onpoBoaamm

Wo _WW
Ly = Lops lt_'t_—W_l_O’SCtthr —2,4CT,, (H.9)

tot

(H.10)

_ {é}nsﬂth [ A Ha MHOT'OJIETHEMEP3JIBIX TPYHTAX CIIMBAIOILETO THUIA;
=

!

ins T Hy Ha MHOTOJIETHEMEP3IIBIX TPYHTAX HECIMBAIOLIETO THIIA.

MpunoxeHue M

ONMPEOENEHUE TEMMNEPATYPHOIO KOQ®®ULIMEHTA

.1 TemnepaTypHblli kKoahdULMEHT Vi onpeaensieTcs no opmyne

7, =115(1+v*)-161v,In(7(), (.1

roe T - ANUTEnbHOCTL SKCNMyaTaL i COOPYKEeHMs Ha NPOrHO3HbIN Nepuof, NnerT;

V - KO3 PULUMEHT BapraLumn HecyLlen cnocobHocTn, 6e3pasmepHbIn.

Mpumevanue - Ecnin 7t < 0, crneayet npuHUMaTb 7y = 0, & ganHom cryyae NpUMeHsTb NpuHumn |
npu MPOEKTUPOBaHUM OCHOBaHWS yHOAMEHTOB He [onyckaeTcs, crneayeT npeaycMaTpuBaTh

OO0NOJNTHUTENIbHOE OXna)XXaeHune rpyHToB UM UCNOJfib30BaTb Il npuHUMN CTPOUTENbCTBA. Ecrnn 7 >1,

crneayet npuHUMaTh 7t =1,

1.2 KoadhdmumeHT Bapuaumm Hecylen cnocobHOCTU OCHOBaHMWS BbluMCSeTCs No dopmyrne

V= 0,45[(be —TO')/A}; oD,/ [be ~Tpe —C(Ts —Tmye):l, (n.2)



roe Ter - TEMMNEpaTypa Havana samep3aHus rpyHTa, °C, onpegensemas cornacHo NpunoXxeHuio b;

T'o - pacyeTHasa cpepgHerogoBasd Temnepatypa Ha BepxHer MOBEPXHOCTU MHOrofieTHEMEP3Noro
rpyHTa B OCHOBaHWMM coopyxeHus, °C, onpegensemasi CornacHo npunoxeHuto [, Anst OCHOBaHUA onop
NVHWIA 3nekTponepedayn, aHTeHHO-MadTOBbIX onop W TpybonpoBoaoB T'o MPUHMMAETCs paBHOM
cpenHerofoBon TemnepaTtype MHOrONeTHEMEP3Noro rpyHTa To, onpeaenseMon CornacHo NPUOXeHUo
r

A - aMnnMTyda Ce30HHbIX koneGaHui TeMnepaTypbl HapyXHOro Bosayxa, °C, onpegernsiemMasi kak
NoNypasHOCTb 3HAYEHWUI cpegHeMecsaYHon TeMnepaTtypbl CaMoro TEMoro M caMoro XOnoAHOro Mecsaua
no CIN 131.13330;

Dme - KO3hPMUMEHT 3aTyxaHUs crnydariHbiX korebaHum Temnepartypbl C rnyounHom, 6e3pa3mepHbIi,
onpegensiembin no Ttabnuue 1.1 M npuHMMaembli paBHbiM Dm And cronbyatblX M FEHTOYHbIX
dyHaaMeHTOB 1 De - 4ns cBalHbIX;

O - cpeaHeKBaapaTMYECKoe OTKIMOHEHWE CPedHErofoBON TeMnepaTtypbl HapyXHoro Bosayxa, °C,
onpegensiemoe no tabnuue I.2;

Tme - pacdeTHas TemnepaTtypa MHoronetHemepsanoro rpyHta, °C, onpegensemas no 7.2.7: ons
OCHOBaHWU COOPYXEHWN C XOnogHbiM nognoneem no dopmyne (7.4), onsa OCHOBaHWKA OMNOp NWHURA
anekTponepegady, aHTEHHO-Ma4yToOBbLIX Onop u TpybonpoBogoB no dopmyne (7.7) n npvHUMaemas
paBHOW Ty ANSA cTonbyaTtbIX Y NEHTOUYHbIX (PyHOAMEHTOB U Te - ANA CBaVHbIX;

C - koadpduumeHT, rpagl’?, npuHuMaemblt paBHbiM 0,24 Ons cBalHbIX (DyHOAMEHTOB, a Ons
cTonb4aTbiX M JNIEHTOYHbIX - B 3aBMCMMOCTM OT BMAa rPyHTa nog nogowson dyHaameHTta: 0 - ans
KPYMHOOOBOMOYHbIX U NecvaHbIiX rpyHToB, 0,19 - ans cyneceii 1 0,29 - AN CYrnMHKOB U ITWH.

Tabnuua IM.1

KoadpchbuumeHThl 3aTyxaHus cny4YyalHbIx kone6aHui TemnepaTtypbl
c rnybuHoun

Bnavenusi Z4/Cr [ A | 05 (wo5)
Koadhpmunent

bl 0 | 1000 | 2000 | 3000 | 4000 | 6000 | 8000 | 10000 | 15000 | 20000
©) | @5 | (0) | (75) | (100) | (125) | (150) | (175) | (250) | (300)

D o | 08 | 075 | 066 | 058 | 046 | 0,37 | 031 | 021 | 0,16
0) | (0,80) | (0,66) | (0,54) | (0,46) | (0,39) | (0,34) | (0,29) | (0,21) | (0,18)

De o | 093 |08 | 079 | 0,71 | 066 | 058 | 052 | 041 | 034
©) | (0,90) | (0,79) | (0,73) | (0,66) | (0,60) | (0,55) | (0,50) | (0,41) | (0,36)

YcnoBHble 0603HayeHus:: z - FJ'Iy6I/lHa 3aroXeHnda nogoLliBbl (byH,qameHTa OT MOBEPXHOCTU

MHOrONETHEMEPS3IOro rPyHTa, M; Ci - 0O6beMHasi TeNNOeMKOCTb Mep3noro rpyHTa, x/(m3-°C); A -
TennonpoBOAHOCTb Mep3noro rpyHTa, Bt/(m-°C).

Tabnuua N.2

CpeaHekBagpaTuiecKkoe OTKIIOHEHUe cpeaHei ro4oBOI TemnepaTypbl
HapyxHoro Bosayxa O

o

MeTteocTaHuumsa Wwnpora, | flonrota O °C MeTteocTaHuums lmpora, | Aonrora, o
rpag ,» TPaa rpag rpan C

1 2 3 4 5 6 7 8

Amypckasa obnactb




BomHak 54,7 128,9 0,83 | CxoBopoauMHO 54,0 124,0 0,86
[xanvHaa 53,3 124,0 0,88 | TbiHOa 55,2 124,7 0,93
Epoden 54,0 121,9 | 0,88 |YHaxa 55,0 126,8 1,00
MaBnosuy

3es 53,8 127,2 | 1,07 |YcTb-Hiokka 56,6 1215 0,83
Marparaum 53,5 125,8 0,79 |YepHsieBO 52,8 126,0 0,80
HaropHbi 56,0 124.,8 0,88 | OkumyaH 53,1 133,0 0,84

ApxaHrenbckasa obnacTtb

AbpamoBckui 66,5 43,3 1,17 |MeseHb 65,8 44,2 1,23
MasiK

ApxaHrenbck 64,6 40,5 1,13 | Xonmoropsl 64,2 41,7 1,13

MpkyTckas obnactb
Anbirgxep 53,6 98,2 0,82 |Kauyr 54,0 105,9 0,78
BanaraHck 53,7 106,3 0,84 | KupeHck 57,8 108,1 1,29
Bopainbo 57,9 114,2 | 1,15 |Mama 58,3 112,8 1,13
Bpatck 56,3 101,8 1,19 |HwxHeyguHcK 54,9 99,0 0,91
BepxHsia N'yTapa 54,2 100,0 0,81 |OpnuHra 56,1 105,8 1,06
Ep6oraueH 61,3 108,0 1,44 |Tanwert 56,0 98,0 1,12
XKuvranoso 54,8 105,2 0,98 |TaHryn 55,4 101,0 0,99
3uma 53,9 102,1 | 0,93 |TaHxom 51,5 105,0 0,71
Nka 59,3 106,5 | 1,34 |TynyH 54,5 100,6 0,87
WHra 53,0 102,0 0,65 |Yctb-Unumcek 58,0 102,7 1,35
WpkyTck 52,3 104,4 1,10 |Yctb-Ypoa 54,5 103,3 0,87
KasaumHck 56,3 107,5 1,20 | Xamap-OabaH 51,5 103,6 0,78
KamuyaTtckumn kpan
Nua 55,6 155,6 0,75 |lNeTponaBnoBCkK- 53,0 158,7 0,55
KamuaTtckun
Hukonbckoe 55,2 166,0 | 0,50 |Cemsauuku 54,1 160,0 0,54
O3zepHas 51,5 156,5 0,63 |YcTtb-Kamuatck 56,2 162,7 0,74
Pecnybnuka Kapenus
Kemb 65,0 34,8 1,19 |lpuguHo 65,9 34,8 1,31
Pecny6nuka Komu

BopkyTta 67,5 64,0 1,35 | Tpowuuko- 62,7 56,2 1,11

Mevopckoe




CbikTbIBKAp 61,7 50,8 1,03 |Ycte-Unnoma 65,4 52,3 1,28
KpacHosipckum kpamn
Arata 66,9 93,5 1,31 |Eccent 68,5 102,4 1,28
Bankut 61,7 96,4 1,42 |Wrapka 67,5 86,6 1,33
BaHaBapa 60,3 102,3 1,50 |Hopunbck 69,5 88,3 1,49
BepxHe- 63,2 88,1 1,47 | TypyxaHck 65,9 88,1 1,23
Nmbatckoe
BonoyaHka 71,0 94,5 1,41 |Typa 64,3 100,2 1,17
MaragaHckas o6nactb
ATKa 60,9 151,7 1,19 |MaragaH, HaraeBa 59,55 150,78 0,74
OyxTa
KenoH 64,0 158,9 1,02 | CenmuaH 62,92 152,42 | 0,96
MypmaHckasa o6nacTb
Kona 68,8 33,0 1,29 | MypmaHck 69,0 33,0 1,17
HeHeuKkuin aBTOHOMHbIN OKpPYT
Ampgepma 69,8 61,7 1,49 |Manble Kapmakynbl 72,4 52,7 1,30
KaHuH Hoc 68,7 43,3 1,13 | HapbsiH-Map 67,6 53,0 1,43
MNepmckas obnactb
Bucep 58,5 58,9 0,89 |YepabiHb 60,4 56,5 1,08
KpacHosipckum kpamn
OyounHka 69,5 86,3 1,35 |o. [onomMsiHHbIN 79,6 90,6 0,98
nm. E.K. 77,7 104,3 1,11 |o. AukcoH 73,5 80,2 1,33
denoposa
XaHTbl-MaHCUICKNA aBTOHOMHbINA OKPYT
Cypryt 61,4 73,5 1,16 | XaHTbl-MaHcuick 61,1 69,1 1,10
XabapoBckum Kpaw
Apka 60,1 142,3 0,81 |HwukonaeBck-Ha- 53,1 140,7 0,58
Amype
AsH 56,5 138,2 0,70 |o. bonbwown CaHT 54,8 137,5 0,70
Boroponckoe 52,4 140,5 0,74 | OxoTck 59,4 143,2 0,73
BypykaH 53,0 136,0 0,93 | Codhmiicknin npumnck 52,3 134,0 0,85
Bactoru 47,7 136,2 0,79 |Toko 56,3 131,1 1,10
Myra 52,7 137,5 | 0,98 |Tpowuukoe 49,5 136,6 0,73
Wm. MonuHbl 52,4 136,5 0,88 |YekyHpa 50,8 132,2 0,95
OcuneHko




3abankanbckum Kpamn

Axta 50,3 113,3 | 0,78 |Keipa 49,6 112,0 0,63
Amasap 53,7 120,7 0,78 |HepuunHcKkMi 3-4 51,3 119,6 0,70
Bopas 50,4 116,5 | 0,75 |Xunok 51,4 110,5 0,76
KanakaH 55,1 116,8 0,92 [Yapa 56,9 118,3 1,07
KpacHbin Yukon 50,3 108,8 | 0,78 |Yuta 52,0 113,3 0,98
YyKOTCKMA aBTOHOMHbIN OKpPYT

AHagblpb 64,8 177,6 1,23 | Mbic WmnaTa 68,9 180,6 1,22
B. AmbGapunk 69,6 162,3 0,92 |o. BpaHrens 71,0 178,5 0,98
ByxTta 64,4 173,2 0,97 |Yctb-Ornon 66,6 159,4 0,97
MpoBugeHus

UnupHen 67,3 169,0 1,20 |YaneH 66,2 190,8 1,48
MapkoBo 64,7 170,4 1,00 |3rBekuHOT 66,4 179,1 1,04

Pecny6nuka Caxa (Akytus)

AnpaH 58,6 125,0 1,11 | OneHek 68,5 112,4 1,21
Amra 60,9 132,0 1,17 |CaHrap 64,0 127,5 1,00
becTaxckas 65,3 124,1 1,09 | Cackbinax 71,9 114,1 1,19
3Bepocdhepma

BepxosiHck 67,5 133,3 1,07 |CaxaHgxa 69,8 128,1 1,20
Butum 59,5 112,6 1,43 |Ceren-Kioenb 64,0 130,3 0,90
BopoHuoBo 59,6 147,6 0,80 |CukTax 69,9 125,1 1,23
BocTouHas 63,2 139,6 | 0,87 |Cobonon 67,1 126,8 1,31
Hapnup 64,2 148,0 1,12 |Coro-Xas (YcTb- 64,3 126,5 1,04

Bunion)

OenaHkup 63,8 145,6 1,00 |CyxaHa 68,8 117,9 1,32
HenyTtatckni 69,3 139,7 0,97 | Cronbatokap 63,2 113,6 1,38
YKuraHck 66,8 123,4 1,07 | CioptoH-Kioenb 65,0 130,7 1,05
XunuHpa 70,1 113,8 1,15 | Twukcu 71,7 128,7 1,26
3anapgHas 62,9 138,5 1,07 | Tyon-Xas 62,5 111,2 1,45
3blpsiHKa 65,8 150,8 | 0,91 |YcTtb-Mas 60,4 134,5 1,00
Komaka 60,2 111,5 1,29 | XaTblpblk-XOMO 64,0 124,8 1,06
Kioctop (BynyH) 70,6 127,5 1,20 |Yokypgpax 70,7 147,9 1,02
Maak 67,8 115,5 1,49 |YynbmaH 56,8 124,9 0,96
MwupHbIn 62,5 114,0 1,29 |Yymnypyk 64,2 116,9 1,20




MsHrkspa 68,0 123,0 1,22 | LenaroHubl 66,3 114,3 1,12

HaropHbii 56,0 124,9 0,97 |3uk 66,0 117,4 1,33
Hiop0ba 63,3 118,3 1,34 | AkyTck 62,1 129,5 1,15
OnmsiKoH 63,3 143,2 0,98 |AponbuH 67,1 108,5 1,54

fAmano-HeHeukuin aBTOHOMHbIN OKpPYr

Mbliposiva 70,9 78,5 1,40 |Canexapa 66,6 66,6 1,46
Mappe-Cane 69,7 66,8 1,39 | TasoBckuin 67,5 78,8 1,33
Hagbim 65,6 72,5 1,22 |Tamben 71,5 71,8 1,14
o. benbin 73,3 70,7 1,47 |Tapko-Cane 64,9 77,8 1,27
Hbipa 66,6 73,0 1,46 |YpeHron 66,0 78,4 1,50
Monyn 66,0 68,7 1,44 | XapacaBan 71,2 66,9 1,59

MpunoxeHue P
NMPOEKTUPOBAHMUE U MPUMEHEHUE OXJTAXOAIOLWUX YCTPOUCTB

P.1 CesoHHOgencTByOWME OXMaXaawlime yCTpOMCTBa MM TEPMOCUGOHBI, B KOTOPbIX 3a CyeT
uupkynauum rasa (cppeoHa, nponaHa, amMmuaka W Ap.) WM KUOKOCTM (KepocuHa, aHTudpusa,
STUNEHINMKONA W Ap.) OXMax4aeTCd OKpYXalWWi TPyHT, crnegyeT MPUMEHHATb ANS COXpaHeHUs
MEpP310oro COCTOSAHUA FPYHTOB OCHOBaHWIA NPU CTPOUTENbCTBE U IKCNyaTaumm, Ans npeanocTpoeyHoro
3aMOpaXvBaHWsi TPYHTOB OCHOBaHWSA, ANS MOBbIWEHUA Hecylen CnocobHOCTM Onop fMHENHbIX
COOpPYXEHWN B MIacTUYHOMEPS3NbIX [PYHTaX, CO3[AaHWs NedorpyHTOBbIX 3aBeC, BOCCTaHOBMEHWSA
HapyLLIEeHHOro Mpu 3KcnnyaTauun COOPYXEHUS TennoBOro pexvMma rPyHTOB OCHOBaHMSA (hyHOAMEHTOB,
YNPOLLEHNS KOHCTPYKTUBHBIX PELUEHUA U TEXHONOMMU HYNEeBOro LKA, a Takke ANA COKPaLLEeHUsi CPOKOB
cTpouTenbcTBa W Apyrux uenen. Oxnaxgawowue ycTpowcTBa MOryT ObiTb BepTMKanbHbIMM,
FOPU3OHTaNbHbLIMU UMW HAKMOHHBIMW C OOHVUM UMW HECKOSNbKMMMW KOHOEHCaTopamu.

P.2 CesoHHOOENCTBYIOLEE MAPOXMAKOCTHOE OXfaxgarlllee YCTPOWCTBO MNpeAcTaBnseT cobon
3aKpbITYIO CBEPXY M CHM3Y MeTannuyeckyto Tpyby, B HWxHen yactu kotopow (0,05 - 0,1 BbicOTbl TpyObl)
HaxoguTcs NoA [AaBfieHMeM nerkokvnsawas xugkoctb. K BepxHen yvactu TpyObl Ans yBenuMyeHus
9P(PeKTUBHOCTM  yCTaHOBKM MOXeT OblTb MpucoeguHeH BbIHOCHOW  koHaeHcaTop. Pab6ota
NapoXMOKOCTHOrO OXIlaXK4aloLlero yCTPOMWCTBA OCHOBaHa Ha KOHBEKLUMW MErkoKWMsLen XMAKOCTU nof
BMMSIHWEM €eCTECTBEHHOM pa3HOCTU TemnepaTyp OXnaX4aemoro maccuBa rpyHTa M aTMocdhepHOro
BO34yxa. B 3umMHee Bpemsi XXMOKOCTb B HUXKHEN YacTu YCTaHOBKW, HaxogdWwencs B rpyHTe, ucnapsietcs 3a
cyeT Tenna, NOCTynawowero m3 rpyHta. [lapbl XMAKOCTM MOAHUMAKOTCS BBEPX M KOHOEHCUPYIOTCA Ha
XONMOAHbIX CTEHKax TPyObl uUNM B KOHAEHcaTope, HaxoOAWMXCS Bbille MOBEPXHOCTU IPyHTa, OTAaBas
Tenno B atmocdepy. KoHaeHcaT cTekaeT No CTeHkam TpyObl B €€ HWXHIO 4YacTb. B netHee Bpems,
Korga Temnepartypa BO3gyxa Bbille, YeM TemnepaTypa MHOrorieTHEMEep3noro rpyHTa, napbl XXMAKOCTU B
BepXHEN YacTn oxnaxgarLero yCTpoMcTBa He KOHAEHCUMPYIOTCA U AeNCTBUE ee npekpallaeTcs.

P.3 VYctponicteBo COY BbIiMoOnHAeTCA B COOTBETCTBUM C  MPOEKTOM, pa3paboTaHHbIM
crneynanuMsaMpoBaHHOW opraHu3aumein. [poekT [ormKeH cogepXaTb TenmoTEXHUMYECKUM pacyeT, nnaH
pacnonoxeHns COY, 3HayeHue rnyOVHbI 3anoXeHWss YCTPOWCTB, TUM TENNOHOCWUTENs u Apyrue
napameTpbl. B npoekTe JomMKHbI ObITh Yka3aHbl TpeOOBaHUS MO 3KCNyaTaumMm YCTPONCTB M MOHUTOPUHTY
3a ux paboTocnocobHOCTLIO, TemnepaTypon OxNnaXgaemoro rpyHTOBOro MaccuBa, TpeboBaHus K
KOHTPOIO Ka4yecTBa Npu N3roToBNeHNN yCTPONCTB U YCTAHOBKE B OCHOBAHWE COOPYXKEHUS.

P.4 Bbibop KOHCTPYKLUMM OXNaKAaloLmUX YyCTAaHOBOK U BCEW 3aMOpaXKmBaloLLEen CUCTEMbI B LIEMOM
onpenensietcd  KOHCTPYKTMBHbIMW  OCOBEHHOCTSMW  30aHUA U COOPYXKEHUN, TEeXHONOrM4YeCKUMU



0COBEeHHOCTAMM MX CTpouTenbCTBa U 3KCnyaTaunun, a Takke temnepaTtypHbIM PEXUMOM IPYHTOB.

P.5 VYcrtporictBo cuctembl COY crnegyeT BbIMOMHATbL A0 Havana 3MMHEro nepuoga.
MpeanoytuTenbHEE MCMOMbL30BaTb OXNaXgawlme YCTPOWCTBA, MOCTaBfsieMble C 3aBOZ4a B MOJTHOM
3KCMyaTauMoHHOM TrOTOBHOCTWM. [nsa 3awuTbl YCTPOMCTBA OT KOPPO3UM CrnegyeT  BbIMOSHATb
aHTUKOPPO3MOHHOE MOKPbITHE.

P.6 lNMpu 3amopaxusaHum rpyHTOB OLHOBPEMEHHO C BO3BEAEHMEM HAA3EMHOW YacTU COOPYXKEHUS
3aMopakMBaloLLME KONOHKM AOIMKHbI OblTb PacnofoXeHbl:

a) Npy Hanu4mMm ctonbyaTbiX PYHOAMEHTOB - C ABYX UMK YETbIPEX CTOPOH (DYHAAMEHTA;

0) Np¥ HaNMYMU NEHTOYHbIX (PYHAAMEHTOB - CUMMETPUYHO MX NPOAOMBHON OCK C LLarom, paBHbIM
anameTpy NbAOrPyHTOBOIo LUNUHAPA;

B) MPU HanM4Mn cBalHOro cpyHaamMeHTa - ycTaHaBnMBas UCNapuTenb BO3re cBan uUnu B Tene ceawu
(koHCTPYKUMS - "TepmocBas”).

PacuyeT rmy6uHHOro oxnaxaeHus, 3aMmopaXMBaHusi rpyHTa
MeToamnka pacyeTa paguyca oxnaxaeHusl, 3amMopaxknBaHusi rpyHTa ry, M, BOKPYr 3aMopaxxvBatroLuen

KOMOHKM OCYLLLECTBNSAETCA No HoMorpammMam. [Ins onpegeneHns paguyca oxnakaeHus, 3aMmopaxvBaHus
cnegyeTt ucnonb3osaTb popMyny

le =11, (P.1)
rae ra - BHELHUN paonyc 3aM0pa)KV|BalOLLl,el7l KOJTIOHKWU, M;

17, - 6e3pa3mepHbI NapameTp, onpeaenseMbli N0 HOMOrpaMmMe Ha pucyHke P.1 B 3aBucMMocCTH
OT 3Ha4eHun be3pasmepHbix napameTpoB b, M, Ha, kOTOpLIe onpeaensioTcs no opmynam:

b=(4/1,)Rni (P.2)

oxnaxaeHune
T,-T
M=—"— pa3
Tf in
_ j’f (TO _Tm)tf . (P 4)
L,
3amMopaxuvBaHue
ﬂ'th (To _be ) .
M= ; (P.5)
ﬂ‘f (be _Tin)
/1f (be _Ti )tf
Ho=——— W (P8
r-p L()pd,th tot
rae Rin - BHYTPEHHee TEepMWUYECKOE COMPOTUBIEHME KOJSIOHKM TennoobmeHy, wm2?-°C/BT,

onpegensiemMoe AnA  MNapoXWMAKOCTHbIX TepmocudoHoB no dopmyne (P.7), ons BO3AYyWHbIX U
paccornbHbIX YCTAaHOBOK - No chopmyne (P.8), Ans XuakocTHbIX TepMocndoHoB - no copmyne (P.9);

A4 ) A - TENNONPOBOAHOCTL FPyHTa B MEP3IIOM U TarloM CocTosiHusX, BT/(m-°C);

Tof - TEMNEPATYpPaA Hayana samep3aHus rpyHTa, °C;



Tf - MakCMManbHas Temneparypa rpyHTa B TBepAOMEpP3om coctosiHuu, °C;

To - Ha4YanbHasa TemMnepaTypa rpyHTa y nogoLBbl Cros ¢ rogosbiMy Tennoobopotamu, °C;

Tin - CpegHss Mo [AfMHE KOMOHKW Temnepatypa pabodero Temna, °C, npuHMmaemas Ang
NapoXmnaKOCTHbIX TEPMOCU(OHOB paBHOM CpeaHer 3a nepuo ero paboTbl OTpULATENBHOW TeMnepaType
Hapy>kHoro Bo3ayxa (Tairt) MItoc 1 °C, ANs XXMAKOCTHbIX TepMocudoHoB - nntoc 4 °C, ons BO3QyLUHbIX
ycTaHoBOK - nntoc 3 °C, ons pacconbHbIX YCTaHOBOK - paBHow T, + 1 °C (T, - TemMnepatypa paccona B
nojatoLLlen maructpanm);

tf - NPOAOIHKUTENBHOCTL OXNaXKAEHUS, 3aMOPaXXUBaHUS, Y;

Lo - yaenoHasa Tennota pasoBbIX NpeBpalleHun BoAa-Ned B pacyeTe Ha eguHuuy maccbl, 93
BT-uy/kr;

Pad.t, Pdth - NNOTHOCTb MEP3IOr0 1 TANOro rpyHTa B CyXOM COCTOSIHUM, KI/M3;
Wiot - CyMMapHasi BNaXKHOCTb FPYHTa;

W, - cogepkaHune HezamepaLlei Bogbl Npu Temneparype To.
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PucyHok P.1 - Homorpamma ans pacyeTta paguyca oxnaxgeHus



n oTTanBaHusA

S

Rin = es , (P.7)

out™~c

1
" =1 (P8)

rae Qo - ko3dhpMumeHT TennoobmeHa Mexay HapyXHbIM BO3OYXOM W MOBEPXHOCTbLIO
KoHOeHcaTopa NapoXmnakocTHoro TepmocudoHa, B1/(m2-°C), onpegensiemMblii no gaHHbIM Tabnuvupl P.1;

Qi - k03 DULMEHT TennoobMeHa Mexay pabounmm TenoM U BHYTPEHHEN NOBEPXHOCTbLIO KOMOHKM,
NPUYHUMaeMbI ons xuakoro paboyero Tena paeHeliM 116 B1/(M2-°C), ans rasoo6pasHoro - 25 Bt/(m2-°C);

Se, Sc - NNowaan NOBEPXHOCTU NCNapUTENs N KoHAeHcaTopa TepmocndoHa, M2,

Tabnuua P.1

3HaueHusa @, AnA cTanbHbIX MMAAKUX (YMCNUTENb) U OPeBpPEeHHbIX
(3HameHaTenb) Tpy6 KoHAeHcaTopa TepmocucoHa

Paanyc Tpy6bi KoadpduumeHT TennoobmeHa &y , B1/(M2-°C), npu ckopocTu BeTpa, M/C
KoHOEeHcaTopa, MM 0 5 4 5 g
17,0 6,9/8,7 21,0/24,4 33,0/37,1 45,0/48,7 55,0/59,2
22,0 6,5/9,2 20,0/24,4 31,0/38,3 42,0/49,9 51,0/60,3
28,5 6,0/11,0 17,0/30,2 29,0/47,6 38,0/61,5 48,0/74,2
36,5 5,3/11,2 16,0/30,2 27,0/47,6 36,0/61,5 44,0/74,2
445 4,9/10,3 15,0/26,7 26,0/41,8 34,0/54,5 41,0/65,0
54,0 4,4/8,2 15,0/23,2 24,0/36,0 31,0/47,6 38,0/56,8
63,5 4,1/11,8 14,0/33,6 23,0/53,4 30,0/68,4 37,0/83,5
73,0 3,6/10,6 14,0/29,0 22,0/45,2 29,0/59,2 36,0/71,9
84,0 3,4/10,0 13,0/25,5 21,0/39,4 28,0/52,2 35,0/62,6

[na BO3QYWHBIX WM pPacCofibHbIX YCTAHOBOK AOMONMHUTENBHO oOnpeaensietcss Heobxogumas
WHTEHCMBHOCTb MoJayn (pacxof) BO3dyxa WM paccona K KoroHke. PacyeT ocyliecTBnsieTcss Mo

dopmyne

p
ap Cup AT -t

o _LzaridL

, (P.10)

rae Gap - HeOb6XoaQMMBIV pacxod Bo3gyxa unu paccona, M3/uy;

lp - ANMHA NOA3EMHOW YaCTU KOMNOHKHU, M;



Ly - KOFTMYECTBO Tensa, OTBOAMMOIO NPU OXNaXXAEHUN U 3aMopaxkmnBaHum 1 m3 rpyHTa, BT-u/Mm3;

Cwp - obbeMHas TennoemkocTb paboyero Tena, npuHMMaemas Ansg Bosayxa pasHou 0,39
B1-u/(m3-°C), ons paccona - 957 B1-u/(m3-°C);

AT - pasHocTb TeMnepaTypbl Ha BXOAE U BbIXOAE W3 KOMIOHKM, MPUHUMaeMas paBHOIA A8 BO3ayXa
6 °C, ons paccona 2 °C.

Lo =L pa Wi (P.11)

L =L, P th Wige- (P.12)
HEOGXOHMMaﬂ npon3BoanTENTIbHOCTb XOﬂOﬂMﬂbHOPl CTaHunn rl, KBT, Bbl4UCIIAETCA NoO cbOpMyJ'Ie
1=0,0012L,V/t;, (P.13)

rae V - o6bem oxnaxaaeMoro, 3amMopaXkMBaeMoro rpyHTa.

B cnyyae MHOrocrnomnHoro 0OCHOBaHMS BCE PYHTOBbIE XapaKTEPUCTUKN OCPEOHSIOTCA B MHTepBarne
rnybuH OT OHEBHOW MOBEPXHOCTM OO0 YPOBHS MOIrPYXEHWs 3amopakusatowen KonoHku. OcpegHeHune
ocyliecTBnseTcsa no oopmyne

1 n
A= AN g

Z in=1 hi

rae A - ocpegHeHHOe 3HayeHne rPyHTOBOWM XapakTepUCTUKK;
A - 3HaYeHVe rpyHTOBOW XapakTepUCTUKN B i-M CIIO€;
hi - MOLLHOCTB i-ro crnos;

N - YACNO CIoeB B MHTepBare oCpegHEeHUA.

MpunoxeHune C

CMNOCOBbl YCTPOUCTBA MATMCTPANBbHBLIX TPYEONPOBOJOB
HA MHOIONETHEMEP3JIbIX FPYHTAX

C.1 lMpu n3bICKaHUSIX TPacc M MPOEKTUPOBAHMM MarMcTpanbHbiX TPYOONPOBOAOB MO MHXEHEPHO-
reoKpuonormyeckum n reomoponornyeckum nprusHakaMm MecTHOCTb AeNndAT Ha YeTbipe rpynnbl (Tabnuua
C.1). Mo aTM npu3HakaM nporHosvpyeTcs BnusHWe Oyayuwlero TpybonpoBoga Ha OKpYXKaloLLyto
NPUPOAHYI0 cpedy, B TOM YMCIle U HAa MHOroneTHemep3anble rpyHTbl, BbibnpaeTcs cnocob ycTpoincTea
TpybonpoBoaa (tTabnvua C.2) n HazHavyaeTCcs ero aKCMnnyaTaLMoHHbIN PEXUM.

Tabnuua C.1

KnaccuchKauml MeCTHOCTU NPUMEHUTESNIbHO
K pr60I1POBO,CIHOMy CTpoUTenbCTBY

Benuunna
OTHOCUTENbLHOr
0 cxKaTtusA Npynna
MHOrorieTHeMep | MeCTHOCTM
3rbIX PYHTOB
npu oTTanBaHun

Tun yyacTtka no
CMNOXHOCTU XapakTtepucTnka MecTHOCTHU
cTpouTernbCcTBa




HopmanbHbIn

X0poLUo ApeHNpoBaHHbIE y4acTKu Teppac U
rpsdbl, CNOXEHHbIE ManonbANCTLIMU
CynecsiMi 1 Neckamm, MHOrofeTHeMep3rble
FPYHTbI HEeCnmMBarwLweroca tmna

0,00-0,01 v

PasnuyHoro Buga 6onota, KpoBns
Mep3rbix nopog rnyoxe 8 - 10 m

0,00-0,01 i

CnoxHbIn

TyHApa 1 NecoTyHapa, MECTHOCTb MIIOXO0
ApPeHMpoBaHa, CrnoxeHa NbANCTbIMU

0,01-0,10 I

cnnearwLanca

CyrmnHKamMmum n cynecamMu, mepanorta

Ocob0 CroXxHbIn

ByrpvcTble 1 nnockue TopdAaHNKK U
CONUIOKLMOHHBIE CKITOHbI, FPYHTHI
CUIbHOMNbAONUCTLIE, MHOTONETHEMEP3rble
rPYHTbI CrIMBaAlOLLIErocs TUna

Bonee 0,1 |

MpumeyaHune - YcTtponcTtBo TpybonpoBogoB Ha mMecTHOCTM | u Il rpynn BbINOMHSAOT TONbKO B

3umHuin nepuog, Il v IV rpynn - KpyrnoroganyHo.

Tabnuua C.2

Cnoco6bl ycTponcTBa MaructTpanbHbIX TpyboonpoBoaoB

Cnocob ycTpoicTtBa

M penmvyuiecTtesa N HEOOCTATKN

O6nacTb NnpUMeHeHUs

| Moa3emHbIN crnocob

1 - xoMyT ong KpenneHnsa Tpybonposoaa
K aHKkepam (OT BCNMbITUS); 2 - aHKep

MpenmywiecTBa: MeHbLIas
BEPOSATHOCTb MOBPEXOEHUN;
OTHOCUTENbHAasA CTabunbHOCTb
BHeLUHeW cpeabl;
TEXHONOIrMYHOCTb
CTPOUTENbLCTBA.

HepoctaTtku: oTtranBaHue (Mnu
npoMep3aHne) OKpyKatoLLero
rpyHTa C NocneayLwmmm
ocagkamu (ny4eHuem)
TpybonpoBoAaa;
HeobxoaMMOCTb pa3paboTku
MEep3SbIX FPYHTOB;
3aTpyOHUTENBHOCTD
HabnogeHus n pemMoHTa

IV n lll rpynnbl MecTHOCTW.
[ns xonoAHbIX y4acTKOB
BO3MOXHa u |l rpynna
mMecTHocTu. lMpun
Tennomsonsaumm
npuMeHnma ans Tennbix
yyacTkoB Ha |l rpynne
MECTHOCTU

Il MoasemMHbIN cnocob ¢
TepMooxnaguTensmm

1 - XOMyT aHKEepHOro ycTponcTea aAnd
3aKpensieHus rasonposoaa OT BCNNbITUS;
2 - Tepmooxnagurtenu; 3 - BepxHad
rpaHuLa MHOroneTHeMep3rnoro rpyHTa

MpeumyllecTBa: Te Xe, Y4TO U1
ans cnocoba |, a Takke
BO3MOXHOCTb 3HAYUTENBHO
YMEHbLUNTb OCaAKU
TpybonpoBoga.

HepocTtaTku: BO3MOXHOCTb
oTTanBaHUs Ha OTAENbHbIX
yyacTkax; HeobxogMMocCTb
pa3paboTku Mep3rbiX IPYHTOB;
3aTPyOHUTENBHOCTb
HabnOAEHUS N PEMOHTA;
Hag3op 3a
TepMooxnagutensamm

Il rpynna mectHOCTM ANs
TenmnblX y4acTkoB

11l HaszemHbIlh cnocob ¢
TepmMooxnaguTensamu

MpenmyliecTsa: MeHbLIada
BEPOATHOCTb NOBPEXAEHWN;
CcTabunbHOCTb
(oTHOCKTENbHAA) BHELLHEN

Il rpynna mecTtHOCTM Angd
ropsiunx y4acTKOB B
KoMOuHauuu c
Tennonsonsuunen.




1 - HacbInb; 2 - TanbI rPYHT OCHOBaHUSA
HacbInu; 3 - Mep3nbl rPYHT OCHOBAaHUS
Hacbinu; 4 - Tennomsonaums; 5 -

TepmMmooxnaguTtenum

cpenpl; OTCYTCTBME aHKEPHbIX
YCTPOWCTB; TEXHOMNOIMYHOCTb
CTPOUTENBLCTBA; MEHbLLME (MO
CPaBHEHWIO C NOA3EMHOM
NPOKNaaKon) 3aTpyaHeHUs npu
HabnIOOEHUN U PEMOHTE.
HepocTaTtku: 4ONONHUTENbHEIE
HabrnogeHus 3a
TepMoOoXnaanTensmm

| rpynna MecTHOCTM nNpu
XOMOAHBbIX y4acTKax ¢
NpUMEHeHNeM
Tennounsonauunnm n
obsanosaHusi

IV HazemHbIn cnocob ¢ ncnonb3oBaHneM
MECTHOrO rpyHTa

N

1 - kaHaBa-pe3epB; 2 - BblpaBHUBAIOLLIMIA

cron

MpeumyLlecTBa: MeHbLUAs
BEPOATHOCTb NOBPEXOAEHUN;
CcTabuneHOCTb
(oTHOCUTENBHAsA) BHELUHEN
cpenpbl; OTCYTCTBUE aHKEPHbIX
YCTPOWCTB; TEXHOMNOIMYHOCTb
CTPOUTENBLCTBA; MEHbLUME (NO
CpaBHEHUIO C NOA3EMHOMN
NpoKNagKkon) 3aTpyaHEeHUs npu
HabnaeHUn 1 pemMoHTe
HepocTaTtku: 3HaYMTENBHbIN
0bbem 3emMnsHbIX paboT

IV n lll rpynnbl MecTHOCTW.
[nsa xonoaHbIX y4acTKOB
obBanoBaHue
HeobsA3aTenbHO

V HapgseMHbI cnocob ¢ HU3KUMm

onopamvun

1 - xxene306eToHHas NnuTa; 2 - purens; 3
- MEXaHW3M perynupoBaHus onop; 4 -
noAyLika u3 Menko3epHUCToro

YNIIOTHEHHOro necka

MpenmyLecTBa: UCKO4aeTcs
BINUSIHME HA MEepP3Iible FPYHTbI;
oTnagaeT HeobxoanUMoCTb
pa3paboTku Mep3rnbIX MPYHTOB;
TNerkocTtb HabnoaeHus.
HepoctaTtku: goporoe u
CINOXHOE CTPOUTENBLCTBO;
JOMNOMHUTENbHbIE
MEeTannoBMNOXEHUS;
3HaYuTerbHbI 00BbEM
paspyLleHWn Npu aBapusix;
HecTabunbHOCTb BHELUHEN
cpeabl M BO3MOXHOCTb
3arycTeHust HedTu 1 Opyrnx
BSI3KMX MPOAYKTOB

Il rpynna mecTtHOCTM Angd
ropsivuMx y4acTKOB.

| rpynna MmecTHoCTW Ans
TenmbIX y4acTKOB C
BENTUYNHON
OTHOCMUTESNBHOrO CXXaTus
MHOroNIeTHEMEP3MbIX
FPYHTOB Npu OTTanBaHUn
6onee 0,1

VI HapseMHbIn cnocob ¢ BbICOKMMU

ornopamu

1 - NUnoH; 2 - orosIoBoK cBau; 3 - cBaun

lMpenmyLlecTBa: Te xe, 4YTo U
ans cnocoba V; He melwlaet
MUrpaUnmn UKUX XXNBOTHbIX.
HepocTtaTtku: Te Xe, 4To 1 Ans
cnocoba V; HeobxoaUMocTb
NOrpy>XeHusi onop B Meparnble
TPYHTHI

| rpynna mecTHoCTM Ans
ropstynx y4acTKOB M Ansi
TennbIX y4acTKOB C
BENUYMHON
OTHOCUTENBLHOIO CXaTus
MHOrofieTHEMEP3bIX
rPYHTOB NpW OTTauBaHUN
oonee 0,1.

Ha nepeceyenunu c
BOOOTOKAMMU, XKEeNe3HbIMU U
aBTOMOOUMNbHbIMMY
Joporamu

VIl HagseMmHbili cnocob ¢ kavaroLmmmcs

onopamvun

MpeunmyllecTBa: Te Xe, Y4TO U
ansa cnocoba VI; makcumansHo
npucnocobrneHa K
KOMMeHcaLUum TemnepaTypHbIX
aedopmaunii Tpyo.
HepocTtaTtku: Te Xe, 4To 1 Ans
cnocoba V

Ons TpybonpoBoaos
anameTtpom meHbLie 400
MM, PacrnonoXeHHbIX B
CencMmn4ecKknx parnoHax




1 - TpybonpoBog; 2 - onopa; 3 -
noaBecka; 4 - nogknagku n3 bpeseH

MprmeyaHne - MNpy COOTBETCTBYIOLLEM OGOCHOBaHWUM AOMyckaeTcsi MPUMEHeHWe Apyrux crnocobos
yCTpOICTBa TPYyOONPOBOAOB.

C.2 lNpwu BbIBOpe cnocoboB ycTponcTea TpybonpoBoAOB HEO6X0AMMO YyYUTBIBATL MPOCAAKY rpyHTa
npu oTTamBaHun 1M obpasoBaHue (MpU HamnMyMn BbICOKONbAUCTBIX FPYHTOB U MbAOB) TepMoKapcTa npu
noa3eMHom cnocobe ycTponcTBa ropsdmx TpybonpoBogoB Ha rpyHTax | u Il TunoB mectHocTu. lMpu
yCTponcTBE X0noAHbix Tpybonposogos B rpyHTOBbIX ycnosusx Il v IV TnnosB HeobxoamMMo y4uTbiBaTh
BO34eNcTBMe Ha TPyBonpoBOAbLI CUM MOPO3HOTO NMy4YEHUS.

C.3 TMpu cneunanbHoM o06OCHOBAHMM MNOA3EMHLIA WM Ha3eMHbI cnocod ycTpoicTea
TpyOONpOBOAOB [OMYCKAETCA: Ha CBasX WM C BblBEWMBAHWEM (B Ka4yecTBe CTPaxXOBOYHOIO
MeponpusaTus) TpyboNpoBOAOB Ha Tpocax, NPUKPENNSeMbIX K HEMNOABMXKHBbIM OMOPHLIM CUCTEMAM,
pacnonoXeHHbIM 33 30HOM BO3MOXHOIO OTTauBaHWS TPYHTOB BOKPYr TpybonpoBogoB. Tpoc CryXuT ans
KOHTpOMsi ocagok TpybonpoBoaa v npu HEO6XOAMMOCTU €ro BblpaBHUBaHUS.

C.4 B kadyecTBe Mepbl NPeOTBPALLEHUS WMM CHWXEHWUs OTTaMBaHWs TPyHTA B OCHOBaHUW
NoA3eMHbIX WM Ha3eMHbIX TPyOGOMpoBOAOB criedyeT WCNOMb30BaTh perynupoBaHve TemnepaTypbl
TpaHcnopTupyemoro no TpybonpoBoay NpoaykTa.
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