Ceopa npaeun CI125.13330.2012
"CHwul1 2.02.04-88. OcHoBaHusa 1 hyHOaMeHTbl Ha BE4HOMEP3MblX rpyHTax"
(yTB. npukaszom MuHuctepcTBa permoHanbHoro passutusa PO ot 29 gekabpsa 2011 r. N 622)

Soil bases and foundations on permafrost soils
[ata BBegeHua 1 aHBapa 2013 r.
BseneHue

HacTtoqwmin cBog npaBun  SBNSETCA akTyanuavMpoBaHHoW pepakumen CHull  2.02.04-88
"OcHOBaHUSA U yHOAMEHTbI Ha BeYHOMEpP3NbIxX rpyHTax". OcHoBaHWeM Ans pa3paboTku HOPMAaTMBHOMO
AokymeHTa aBngaetca PegepanbHbl i 3akoH oT 30 gekabpsa 2009 r. N 384-®3 "TexHunyeckui pernameHT
0 ©6e30nacHOCTM 34aHu U COOPYKEHUR".

AkTyanusaums BbinonHeHa cotpygHukamv HUMOCTT um. H.M. l'epcesaHoBa - nHctutytom OAO
"HWULL "CtpouTtensctBo” (4-p TexH. Hayk B.I1. MNeTpyxuH, kaHa. TexH. Hayk O.A. Wynatees, B.E. KoHaw -
pyKoBOOUTENN TeMbl; JoKTopa TexH. Hayk Bb.B. baxongun, J1.P. CTaBHMUep; KaHOMOATbl TEXH. HaykK:
A.l'. AnekceeB, C.I. be3sones, TI.W. boHoapeHko, W.W.XXypasnes, O.H.WcaeB), MIY wum.
M.B. JlomoHocoBa (a-p TexH. Hayk J1.H. XpyctaneB u poktopa reon.-muHepan. Hayk W.A. Komapos,
JI.T. PomaH) n OAO "®dyHoameHTnpoekT" (kaHanaaTtel TexH. Hayk B.. AkceHoB n H.B. KyTBuukas).

1 O6nacTb NpUMEHEHUS

HacTtoswmin ceog npaBui pacnpocTpaHseTca Ha MPOEKTMPOBaHWE OCHOBaHUM U OyHOAMEHTOB
30aHUA N COOPYXEHW, BO3BOAWMbBIX Ha  TEPPUTOPUM  PacipoCTpaHEeHWs  BeYHOMEpP3blX
(MHOroneTHemMeps3nbIX) rPyHTOB.

HacTtoawui ceog npasur, kpome 4.1-5.7, He pacnpocTpaHAeTca Ha NPoeKTUpoBaHUEe OCHOBAHUM
rMOPOTEXHNYECKNX COOPYXKEHUI, 3EMITSHOMO MOMOTHA aBTOMOBOUIBHLIX U XXeMne3HbIX AOPOor, a3poapOMHbIX
MOKPbITUA U PyHOAMEHTOB MaLUUH C AMHAMUYECKUMU Harpyskamu.

2 HopmaTuBHbI € CCbl NTKK

B HacTosLwem cBoge npasuil npnBeaeHbl CCbINTIKM Ha cnenyluimne HopMaTmBHbIE OOKYMEHTbI!

CIli14.13330.2011 "CHul 11-7-81* CTponTenbCTBO B CEMCMUYECKMX panoHax"

CI120.13330.2011 "CHul1 2.01.07-85* Harpy3sku n Bo3gencraus"

CIn 22.13330.2011 "CHwulM 2.02.01-83* OcHoBaHWA 34aHUIA 1 COOPY>KEHUR"

CIn 24.13330.2011 "CHwulM 2.02.03-85 CeaiiHble hyHOaMEHTh!"

CI128.13330.2012 "CHwulM 2.03.11-85 3awmrta cTponTenbHbIX KOHCTPYKLNA OT KOppo3un”

CI 35.13330.2011 "CHwulM 2.05.03-84* MocTbl 1 Tpy6bl"

CI136.13330.2012 "CHwul 2.05.06-85* MarucTtpanbHble TpybonpoBoabl”

CIn 47.13330.2012 "CHuIT 11-02-96 NHxeHepHble n3biCkaHns Ans ctpontenbctBa. OCHOBHbIE
nonoxeHuns"

CI 50.13330.2012 "CHwul1 23-02-2003 TennoBasd 3awura 3gaHnin"

CIn 63.13330.2012 "CHulT 52-01-2003 BeTOHHbIE 1 xene306eTOHHbIE KOHCTPYKLUN.
OcHOBHbIe NONoXeHns"

CI164.13330.2011 "CHulT 11-25-80 [depeBsiHHbIE KOHCTPYKLMKN"

CIn 116.13330.2012 "CHul1 22-02-2003 VHXeHepHas 3alimTta TeppuTopun, 30aHNn 1

COOpPYXXEHUIN OT OnacHbIX reonornyeckmx npoueccoB. OCHOBHbIE
nonoxexus"



CIi131.13330.2012 "CHwul 23-01-99 CtpouTtenbHasa knumaTonorns”

FOCT P 53582-2009 pyHTBI. MeToq onpefeneHns conpoTUBNEHNSA COBUMY OTTaMBatoLLMX
rPYHTOB

FOCT P 54257-2010 HageXHoCTb CTPOUTENBHBLIX KOHCTPYKLMIA U OCHOBaHUN. OCHOBHbIE
nonoxeHus n TpedoBaHus

FOCT 5686-94 pyHTbI. MeTogbl NONeBbIX UCMbITAHUI CBASMM

FOCT 12248-96 pyHTbI. MeToabl NabopaToOpHOro onpeaeneHnss XapakTepUCTMK NPOYHOCTH
n gecopmmpyemMocTu

FOCT 19912-2001 pyHTbI. MeTogbl NONEBbLIX UCMbITAHWUIA CTaTUYECKUM U AMHAMUYECKAM
30HAMPOBaHNEM

FOCT 20276-99 pyHTbI. MeToabl NONEBOro onpeaeneHust XxapakTepucTuk MPOYHOCTU U
aedopMnpyemocTmn

FOCT 20522-96 pyHTbI. MeToabl cTaTUCTMYECKON 06paboTKM pe3ynbTaToB UCTbITaHUI

FOCT 24586-90 pyHTbI. MeToabl NabopaToOpHOro onpeaeneHns XxapakTepucTuk NPOYHOCTH
1 0edopM1MpyeMoCcT MeparbiX FPYHTOB

FOCT 24846-81 pyHTbI. MeToabl namepeHus gedopmannin OCHOBaHU 30aHUN U
COOPYXXEHNN

FOCT 24847-81 pyHTBI. MeToq onpeneneHus rnybuHbl CE30HHOTo NPoMep3aHus

FOCT 25100-95 "pyHTbI. Knaccudukaums

FOCT 25358-82 pyHTBI. MeToq, noneBoro onpeaeneHnst TemnepaTypbl

FOCT 26262-84 pyHTBI. MeToq noneBoro onpeaenenns rinyburHbl CE30HHOrO OTTanBaHUA

rOCT 27217-87 pyHTbI. MeToq, noneBoro onpeaenenHnst yaernbHbIX KacaTerbHbIX CUS
MOPO3HOIo NyYeHns

FOCT 28622-90 pyHTBI. MeTog nabopaTopHOro onpeaeneHnsa cTeneHn NyYmMHMCTOCTH

FOCT 30416-96 pyHTBI. JTaBopaTtopHble ncnbitaHmsa. O6Lme NonoxeHns

FOCT 30672-99 pyHTBI. NoneBble ncnbiTaHus. ObLWwme NONoXeHUS

Mpumeyanre - [pyM Monb3oBaHMM HACTOSLWMM CBOAOM MNpaBun LerecoobpasHo MNpoBepuTb
OENCTBME CChbINTOYHbIX CTaHOAPTOB M KIACCUMUKATOPOB B WHAOPMALMOHHOM cucteme obuiero
nonb3oBaHUs - Ha oduuManbHOM canTe HaumoHanbHoro opraHa Poccunckon ®egepaumm no
cTaHgapTMsaumm B ceTu WIHTepHeT wnM MO eXerogHo u3gaBaeMoMy ykasatento "HauwmoHanbHble
cTaHgapThl", KOTOPbIA ONyGIMKOBAH MO COCTOSIHMIO Ha 1 SHBAps TEKyLLLEro roga, U no COOTBETCTBYOLLMM
eXeMecs4YHO us3gaBaemMbiM MHPOPMAaLUMOHHBIM yKasaTensam, onybnukoBaHHbIM B Tekyllem rogy. Ecnu
CCbINIOYHbIN JOKYMEHT 3aMeHEH (M3MEHEH), TO Mpu NOMb30BaHWM HACTOSILLMM CBOAOM MpaBun criegyet
PYKOBOACTBOBATLCS 3aMEHEHHbLIM (MBMEHEHHbBIM) OOKYMEHTOM. ECnun CCbINOYHbIN JOKYMEHT OTMEHEH 6e3
3aMeHbl, TO NONOXEHUe, B KOTOPOM [aHa CCbifika Ha HEro, MPMMEHSIETCH B YacTu, He 3aTparvBatoLlen aTy
CCbIJIKY.

3 TepMUHbLI 1 onpegeneHus
OnpeaeneHns OCHOBHbIX TEPMUHOB NPUBEAEHbI B NPUMOXEHUN A.
4 O6LWwmMe NonoxeHuns

4.1 OcHoBaHUS U (yHOAMEHTbl 34aHUA U  COOPYXEHWN™, BO3BOAMMBIX Ha TeppuTopuun
pacnpocTpaHeHUss MHOrofeTHEMEP3rbIX FPYHTOB, CredyeT MNPOeKTMpoBaTb Ha OCHOBE pe3ynbTaToB
crneumanbHbIX MHXEHEPHO-reonorM4ecknx N3bICKaHWn, BKOYAKOLWKNX creunanbHble reOKpuosiorndeckmne u
rMOporeosiornyeckne M3bICKaHUS C  Yy4eTOM KOHCTPYKTMBHbIX W TeXHOMormyeckux ocobeHHocTewn
NPOEKTUPYEMbBIX  COOPYXEHWUMN, MX  TEennoBOrO W MEXaHW4Yeckoro  B3aMMOOencTBuss  C
MHOrofieTHeMep3rnbiM/U PYHTaMW OCHOBaHUN M BO3MOXHbIX M3MEHEHUI reOKPUONOrM4YecKUx yCrioBun B
pesynbTaTe CTPOUTENbCTBA M 3KCMMyaTauMm COOPYXEHUN U OCBOEHUS TeppUTOPUN, YCTaHaBNMBaAEMbIX
No JAaHHbIM UHXEHEPHbIX U3bICKaHUI U TENNOTEXHUYECKMX pacHeTOB OCHOBAHWIA.

4.2 WcxogoHble [aHHble [AOns NPOEKTUPOBaHUS OOSMKHbI  coobuwaTtbCss B HEOOXOAMMOM U



[OCTaToOMHOM 0b6beMe, perucTpupoBaTbCs W MHTEPNPETUPOBaATbCS crneyuanuctamm, obnagalowmmm
COOTBETCTBYHOLEN KBanuukaLmemn n onbIToM.

lMpoekTMpoBaHMe [OMKHO BbIMOSMHATLCA — KBanMUUMPOBAHHLIM  NEPCOHANoM, WUMeLMM
COOTBETCTBYIOLLMI OMbIT NPOEKTUPOBAHMS N CTPOUTENbCTBA HAa MHOroNeTHeMep3nblx rpyHTax. Mpun atom
OOMMKHbl BbITb 0BGecneyveHbl KOOpAMHAUMA M CBA3b MEXAy HUMM U crieunanuctamm no UHXeHepHbIM
N3bICKAHWNSAM.

Mcnonb3yemble maTepuanbl U M3O4enus AOMXKHbl YAOBMETBOPATb TpeboBaHMAM MpoekTa Ang
CEBEPHON CTPOUTESTbHO-KNUMATUYECKON 30HbI.

TexHnyeckoe obcnyxmBaHue COOPYXEHUS NpWU 3KChnyaTauun U CBA3AHHbLIX C HUM WHXEHEPHbIX
CUCTEM [OIBKHO CTPOro BbIMOMHATLCA U 0becneynTb ero 6e3onacHocTb U paboyee COCTOSIHME HA BeECb
CpOK 3KcnnyaTauuu.

Mpn NpoekTMpoBaHWM OCHOBaHUM M (PYHOAAMEHTOB Ha MHOrONneTHeMep3nblX FpyHTax crnegyet
Yy4nTbIBaTb MECTHblE YCIOBUSA CTPOUTENLCTBA, TPEOOBaHUA K OXpaHe OKpyXalowen cpedbl, a Takke
UMEIOLLMINCH OMbIT MNPOEKTUPOBAHUSA, CTPOUTENbCTBA W 3JKCMMyaTauuu COOPYXEHUA B aHanornmyHbIX
YCIOBUSAX.

Bbibop cTpouTenbHbIX MMAOLWAA0K M NPOEKTHbIX PELUeHUA OCHOBaHWUM U dyHOAMEHTOB crneayet
NPOV3BOANTbL Ha OCHOBAHUWN TEXHUKO-IKOHOMWYECKOTO CPaBHEHUS BO3MOXHbIX BApPUaHTOB C OLEHKON MX
no NpuMBeAeHHbIM 3aTpaTaM C y4eTOM HaOeXHOCTU.

4.3 VHXeHepHble M3bICKaHUSA AN CTPOUTENbCTBA Ha MHOrOMeTHEMEpP3MblX FPyHTax HagnexuT
nposoantb B cootBeTcTBUM ¢ CI1 47.13330 1 apyrMyn HOPMaTMBHLIMU AOKYMEHTaMU NO WUHXEHEPHbIM
N3bICKAHNSIM U UCCNeoBaHMAM FPYHTOB ANs CTpouTenbcTBa. TpeboBaHWS K MHXEHEPHbIM U3bICKaHUSAM
Ha MHOroreTHeMep3anbIX rpyHTax npyeBeaeHbl Takke B [3].

lMpoekTMpoBaHne ocHoBaHW 6e3 AO0CTaTOYMHOrO0 WMHXEHEePHO-reoslormyeckoro 060CHOBaHUSA He
aornyckaeTcs.

4.4 Tlpn BO3BEOEHMM HOBOrO OOBEKTA MM PEKOHCTPYKUMWM CYLLECTBYIOLLErO COOPYXEHUA Ha
3aCTPOEHHON TeppuUTOpUM HEeOoBXOOMMO YYMTbIBaTb €ro BO3OENCTBME Ha OKPYXKAKLLYH 3aCTPOWKY C
Lenblo COXpaHeHUs pacYeTHOro TeMnepaTypHOro pexmnma MHOrorneTHeEMepP3nbliX rPYHTOB NpunerarLmx
TEPPUTOPUN U NPeaoTBpaLLEHMS HEQONYCTUMbIX AedopMaL i CyLLLECTBYIOLLNX COOPYXKEHUIA.

4.5 CoOoTBETCTBME COCTOSAHMS TPYHTOB OCHOBAHUA U (DyHOAMEHTOB NPOEKTHbIM TpeboBaHMAM npu
chavye COOpYXXEeHUs B 3KCnnyaTauuio OOMKHO ObiTb  NoATBEPXOEHO pesynbTaTaMy  HaTypHbIX
HabnoaeHW, BbINOMHEHHbIX B Mepuog CTPOMTENbCTBa COrMacHO perfameHTy reoTeXHUYeCcKoro
MOHUTOPUHra.

4.6 MNpun NpoekTMpoBaHMN OCHOBaAHUN U YHAAMEHTOB YHUKANbHbLIX 34aHUA 1 COOPYXEHUA UNKN KX
PEKOHCTPYKLMUKN, a TakkKe COOPYKeHUN | ypOBHS OTBETCTBEHHOCTM, B TOM YUCIIE PEKOHCTPYMPYEMbIX B
YCNOBMAX  OKpyXalolen  3acTpovku,  HeobxoguMmMo  npegycMaTpmBaTb  HayYHO-TEXHWYECKOoe
COMpPOBOXAEHWE CTPOUTENBCTBA.

HayyHo-TexHMYeckoe conpoBoOXAeHWe npeactaBngetr cobon  komnnekc paboT  HayyHo-
aHanuTMYecKoro, MeToau4yeckoro, MHPOPMAaLMOHHOMO, 3KCMEPTHO-KOHTPOMbHOrO M OpraHm3aLyMoHHOro
XapakTepa, OCyLleCTBMsSeMbIX B Mpouecce W3bICKaHWUW, MPOEKTUPOBAHUSA U CTPOUTENbCTBA B LENAX
obecneyvyeHnss HaAEXHOCTU COOPYXEHWA C y4eTOM MPUMEHEHUS HeCTaHAapTHbIX PacYeTHbIX MeToAdOoB,
KOHCTPYKTUBHbIX W TEXHONOMMYECKUX PELLEHUI.

4.7 CoctaB paboT Mo Hay4YHO-TEXHUYECKOMY COMPOBOXAEHUIO WHXEHEPHbIX WU3bICKaHWUIA,
NPOEKTUPOBAHUA N CTPOUTENBbCTBA OCHOBAHWA U (PYHOAMEHTOB AOMMKEH ONpeAensiTbCA reHeparnbHbIM
NMPOEKTMPOBLLMKOM W COrnacoBbiBaTbCHA 3aka3vyMkoM cTpouTenbctBa. B coctaB pabot HayyHo-
TEXHUYECKOro CONpoBOXAEHUS criedyeT BKMYaTb:

pa3paboTky pekomMeHOauuMi K NporpaMme  UHXEHEPHO-FeONOrMYeCcKUX U  UMHXEHEPHO-
9KOMNOrMYECKNX U3bICKAHWUN;

OLIEHKY M aHanu3 MaTtepuanoB UHXEHEPHbIX U3bICKaHUN;

pa3paboTKy HecTaHOapPTHLIX METOAO0B pacyeTa U aHanmaa;

NMPOrHO3 COCTOSIHUSI OCHOBaHMM W (PYHOAMEHTOB MPOEKTUPYEMOro obbekTa C y4eToOM BceX
BO3MOXHbIX BUOOB BO3E€NCTBUIN;

NMPOrHO3 BNWUSHUSA CTPOUTENbCTBA HAa OKPYXaloLylo 3acTpPOWKy, reonormyeckyto cpegy u
3KONornyeckyro o6CTaHoBKy;

pa3paboTKy pernaMmeHTa reoTEXHNYECKOro U IKONOrMYeCKOro MOHUTOPUHIA;

pa3paboTKy TEXHOMOrMYEeCKUX pernameHToB Ha creynanbHble Buabl pador;



BbIMOJIHEHME OMbITHO-UCCNEAOBATENBCKUX U KOHCTPYKTOPCKUX paboT;

0606LieHe UM aHanu3 pesynbTaToB BCEX BUAOB [EOTEXHUYECKOTO MOHWUTOPUHra, WX
COMoCTaBIeHVe C pe3yfibTaTamy NporHo3a;

onepaTMBHYl pa3paboTKy peKoMeHZauuh WM  KOPPEKTUPOBKY MPOEKTHbIX pPEeLleHnd Ha
OCHOBaHUM [aHHbIX TEOTEXHWYECKOr0 MOHWUTOPUHIA MpPY BbISIBNEHUU OTKMOHEHUIA OT pe3yNbTaToB
nporHosa.

5 XapaKTepI/ICTVIKI/I MHOroneTHemMep3rbl X TPYHTOB OCHOBaHUMN

5.1 MNogpasgeneHve n HaMMeHoBaHWe Pa3HOBMOHOCTEW MHOroNeTHEMEP3NbIX FPYHTOB crneayet
npouseoanTb B cootBeTCcTBUM ¢ TOCT 25100 € y4eToM ocobeHHoCTen Nx (U3NKO-MEeXaHNYECKNX CBOUCTB
Kak OCHOBaHWn COOPYXEHUN.

5.2 o ocoBeHHOCTAM U3NKO-MEXaHUYECKUX CBOWCTB Cpeau MHOrorieTHeMep3anbiX rPyHTOB
OOIDKHbl  BbIOENATLCA CUNbHOMBAUCTBIE, 3acOofieHHble U 3aTopd)oBaHHbIE [PYHTbl, WUCMONb30BaHMe
KOTOPbIX B KayeCTBE€ OCHOBaHWA COOPYXEHUWN perriaMeHTUpyeTcsl OOMNOMHUTENbHbIMU TpeboBaHuAMM,
npegycMoTpeHHbiMn pasgenammn 8, 9 u 10, a Takke TBepAOMep3nble, MNNACTUYHO-MepP3rbie U
cbinyyemMeparnble rpyHThl, Bbldensemble cornacHo 5.3.

5.3 lNogpasgeneHve rpyHToOB Ha TBepAoOMeparble, NNacTUYHO-MepP3rble N CbiMyvYeMepsnble npu
NPOEKTUPOBAHUM OCHOBaHWA MU (PyHOAAMEHTOB creadyeT NpovM3BOAWUTb B 3aBMCUMOCTM OT MX COCTaBa,
TemnepaTtypbl U cTeneHn BnaxHoctn B cooTtBetcTBUM ¢ TOCT 25100 c yd4eToM CXKMmaemocTu Mof
HarpysKom.

K TBepoomepsnbiM crnegyeT OTHOCUTb MPaKTUYEeCKU HECKUMAaeMble TPYHTbl C KOIPPULMEHTOM

m:<0,01 MMa™'

CKUMaeMoCTHn

m:>0,01 Mg~

, KNNaCTU4HO-MeP3JibIM - TPYHTbI C KOSd)d)VILI,I/IeHTOM CKUMaeMOCTH

5.4 Heobxoammble Ona pacyeTta OCHoBaHWUA U byHOAMEHTOB busmyeckune n gedopmMaumoHHO-
NMPOYHOCTHbIE XapaKTePUCTUKM MHOrOfieTHEMEepP3nbIX MPYHTOB HaAMNeXuT onpenensdtb Ha OCHOBAHWUU WX
HenocpeaCcTBEHHbIX NOSeBbIX UNKU NTabopPaTOPHbIX UCTIbITAHUIA.

5.5 B coctaB onpegendemblx Ons pacdeTa MHOrorieTHeMep3nbliX OCHOBaHWN (pusnyeckux wu
MEXaHWYECKNX  XapaKTepUCTUK T[PYHTOB MNOMUMO  MPeOyCMOTPEHHbIX  XapaKTepUCTUK  AOMXKHbI
OOMOSNTHUTENBbHO BXOAUTD:

a) dwusmyeckme N TennouU3NYeckne XxapakTepuCTUKM Mep3nbliX FPYHTOB, onpedensemMble B
COOTBETCTBUU C NpuUrioxeHnem b;

6) AedopmaunOHHbIE K MPOYHOCTHbIE XapaKTEPUCTUKM TFPYHTOB AN pacyeTa Mep3arblX
OCHOBaHUM No gedopmaLymsaM U HECYLLLEN CNOCOOHOCTU: KOS(PPULMEHT CKUMAEMOCTM MEP3INOro rpyHTa
mf (7.2.16), pacyeTHoe OaBneHue R 1 conpoTUBNEHWE MEpP3roro rpyHTa WUnm rpyHTOBOro pacTtsopa

coBury no noBepxHOCTU CMep3aHusa af n Sh, conpoTtmeneHne caosury Jnbaa NO MOBEPXHOCTU

R
CMep3aHns C rPYHTOM UNK rpyHTOBLIM pacTtBopom 51 (7.2.3);
B) AedOpMaLMOHHble XapaKTepUCTUKM TPYHTOB ANA pacyeTa OTTamBaloLEero OCHOBaHMSA MO

: Ay, My,
AedopmMauusam: KoapdULMeHTbl oTTanBaHus , 1 CKMMaeMocCTu OTTamBaloLLero rpyHTa u ero
OTHOCUTEerbHasA ocagka gth .(7.3.8);
a , P
r) NPOYHOCTHbIE XapaKTEPUCTUKN ANA MeP3NbIX FPYHTOB N UX KOHTaKTOB n onpepensoTcs
. C

no pesynbtatam anutenbHblx ucnbitaHun (FTOCT  12248), sh Do - Mo pesynbTaTam
HEKOHCONMANPOBaHHO-HEeAPEHNPOBAHHOMO n KOHCONMAMPOBAHHO-HEAPEHNPOBAHHOIO cpesa

oTTausatoLlero rpyHTa (FTOCT P 53582);
[) XapaKTepUCTUKM FPYHTOB CoOsi CE30HHOTO NPOMeEpP3aHUsA-OTTanBaHNs 41 pacyeTa OCHOBaHWM



n (pyHOaMeHTOB Ha BO3AEWCTBME CUIT MOPO3HOrO MyyeHus rpyHToB (7.4.3 u 7.4.6): oTHOCUTEnbHas
Em T
Jedopmauuns MOPO3HOIO MyvYeHus , pacyeTHast ygenbHasi kacaTenbHad cuna mnyyYyeHus "

yAenbHOe HOopManbHOe [JaBfieHue MyyYyeHusl rpyHTa Ha nogowsy QyHOAAMeHTa pfh, a Takxe
XapakTEPUCTUKN MEpP3MbIX TPYHTOB ANsl pacyeTta OCHOBAHUM Ha TOPU3OHTanbHble CTaTUYECKME WU
cencMmmyeckme sosgencteuns (11.5 n 11.6).

MNpn HeobxooumocTu cnegyet onpefenatb WM ApyrMe XapakTepucTuKu Mep3snbiX [PYHTOB,
XapakTepuayroLine 0COOEHHOCTN X COCTOSHMSA NN B3aUMOOENCTBUSA C pyHAaMeHTaMmn (BUA KPUOTEHHOW

C
TEKCTYpbl, KOIDUUNEHT BA3KOCTU n , 9KBMBAreHTHoe cuenneHne ¢4, ckopoCTb BSI3KOMMACTUYECKOro
TeYeHust MbAa | , OTHOCUTeNbHas AedopMaLMs MOPO3HOTO MyYeHusl, HOpMarbHble 1 KacaTernbHble CUTbl
MOPO3HOro NyyYeHus, yaenbHoe oTpuuaTenbHOe TpeHne oTTamBaroLero rpyHTa Ha 60KoBOWM NOBEPXHOCTU
/ " nrt.n).

5.6 HopmaTvBHble 3Ha4YeHUsi XapakTepUCTUK FpyHTa crieqyeT yCTaHaBnuBaTb ANSA BblAENEHHbIX
NPy M3bICKAHMAX WHXEHEPHO-TeONOrMYecknx dNeMEeHTOB Ha OCHOBaHWM CTaTtucTMdeckonm obpaboTku
pe3ynbTaToB 3KCrepumMmeHTanbHblX onpedeneHun B cootsetctBum ¢ TOCT 20522 n CIM 22.13330 c
y4eTOM NpeayCMOTPEHHOrO NPOEKTOM COCTOSIHUS Y TEMNEpPaTypbl IPYHTOB OCHOBAHWS.

5.7 PacuyeTHble 3Ha4YeHUs1 XapaKTepPUCTUK rpyHTa onpegensatoTcs no opmyne

X=X/ Ve (5.1)

roe X n Xn - COOTBETCTBEHHO pac4yeTHOE N HOpMaTUBHOE 3HaA4YEHUA [aHHOW XapPaKTEPUCTUKN,

Ve

- KO3(OOULIMEHT HAOEXKHOCTUN MO FPYHTY, onpeaensieMblii CornacHo ykasaHusim 5.8.

5.8 KoapdpuumeHT HagexxHoOCTU no rpyHTy Yg onpegensetca B cootBeTcTBUMM ¢ TOCT 20522 ¢
y4eToM Buaa (HasHadeHus!) onpedensemMon pacUEeTHOW XapaKTepPUCTUKU, COCTOSIHUS TPYHTOB B

OCHOBaHMM COOPYXEeHUA U nosepMTeanon BEPOATHOCTU a .

Mpy onpeaeneHun pacyeTHbIX 3HAYeHUn AeddOPMAaLMOHHbLIX M MPOYHOCTHBLIX XapakTepUCTUK
TPYHTOB, MCMONb3yeMbIX B KayeCTBE OCHOBaHUS B MepP3noM cocTosiHuu (npuHumn 1), koadpduumeHTt
Ye

HaZEXHOCTU MO TPYHTY yctaHaBnueaeTca B cootBetcTBuM ¢ TOCT 20522 npwu poBepuTenbHoOWn

BEPOATHOCTYU a , NpuHUMmaemon pasHon 0,85, a 4N OCHOBaHUI ONOP MOCTOB U NMHWUIA 3NeKTponepeaayn

-0,9.
Hpm onpeageneHnn pacyHeTHbIX 3Ha4YeHun D,ed)OpMaLWIOHHbIX N TMPOYHOCTHbLIX XapaKTepUcTuk
FPYHTOB, UCMNOJNIb3yEMbIX B Ka4eCTBe OCHOBaHuUA B OTTamBawLemM uin oTtadHHOM COCTOAHUU (I'IpVIHLI,VII'I

), KOO DULMEHT HAAEKHOCTM NO FPYHTY Yg cnepyert ycTaHaBnvBaTh:
a) Ans pacyeTa oTTavBalLWMX OCHOBaHUW Mo AedopmauusM C y4eTOM COBMECTHOW paboThbl
coopyxeHusa (pyHoameHTOB) U gedopmupyemoro ocHoBaHud (7.3.5) - B cootBetctBum ¢ FOCT 20522

npyv OOBEPUTENBHOW BEPOATHOCTU G, NPYHUMaeMoONn B COOTBETCTBUM C HOpPMamu MpPOEKTUPOBAHMUSA
KOHCTPYKLWUI COOPYXKEHUSA, HO HE MeHee 0,95;

0) ansa pacyeTta oTTaMBalLWMX OCHOBaHWMIA Mo gedopmaumsam 6e3 ydeta COBMECTHOW paboThbl
OCHOBaHus 1 coopyxeHus (7.3.4), a Takke npv npeaBapuTeribHOM oTTamBaHuu rpyHToB (7.3.10) - npu

[0BEPUTENBHON BEPOATHOCTM a , NIPUHMMaemom cornacHo Cl122.13330.
Mpn onpegeneHnn pacyeTHbIX 3HA4YeHUn U3MYECKMX U TenToOU3NYECKUX XapaKTepUCTUK
Vg

rPYHTOB KO MDULMEHT HAOEXKHOCTU MO FPYHTY gornyckaeTcsa npuHMMaThb paBHbiM 1,0.



5.9 Ona pacyeta ocHoBaHun coopyxeHu Il n Il ypoBHEN OTBETCTBEHHOCTWU, BO3BOOAMMbIX C
COXpaHeHVeM Mep3Moro COCTOSAHUSA FPYHTOB, a Takke AN BbINOMHEHUS npeABapuUTenbHbIX pacyeToB
OCHOBaHUN U MPUBSA3KA TUMOBbLIX NMPOEKTOB K MECTHbIM YCIIOBUSIM, PacYeTHble€ 3HAYEHUS] MPOYHOCTHbIX

R, R R .
XapakTeEPUCTUK Mep3nbIX rpyHToB R, af | “sh oy “shi aonyckaeTca npuHMMaTb MO MX (PUINYECKUM
XapakTepuctmkam, COCTaBy U TemnepaType B COOTBETCTBUU C TabNUYHbIMU aHHbIMU, NPUBEAEHHLIMU B
npunoxeHun B; pacyeTHble 3Ha4YeHUs TennoU3NYECKNX XapaKTEePUCTUK TPYHTOB B 3TUX Cry4vasix
[onyckaeTcst NPUHMMaThL No Tabnuuam npunoxeHus b.

MpumeyaHune - 3geck 1 ganee ypoBeHb OTBETCTBEHHOCTU COOPYXKEHUI NpuHAT cornacHo FOCT P
54257.

6 OCHOBHbI € NOMNOXEHUS NPpOEeKTnpoBaHnA OCHOBaHUM U d)yH,El,aMeHTOB

6.1 MpuHUMMbI UCNONb30BaHUS MHOTONETHEMEP3IbIX IPYHTOB B KAYECTBE OCHOBAHMS

6.1.1 Mpn cTpouTENbCTBE HAa MHOFONETHEMEPS3IbIX FPYHTAX B 3aBUCUMOCTU OT KOHCTPYKTUBHBIX U
TEXHOMNOMMYECKUX OCOBEHHOCTEN 30aHUA U COOPYXEHWIN, WHXEHEPHO-TEOKPUONOMMYECKUX YCIOBUIA U
BO3MOXHOCTW LiefeHanpaBfieHHOro M3MEHEHUsi CBOWCTB PYHTOB OCHOBAaHWUSI MPUMEHSIeTCA OOWH W3
creylowmx MNPUHUMINOB  WCMOMb30BaHUS MHOMONETHEMEP3MibIX [PYHTOB B Ka4yeCcTBE OCHOBaHUS

COOPYXEHUN:
npyvHUMn | - MHoroneTHemepsnble PyHTbl OCHOBAHWUS MCMONb3YOTCH B MEP3NIOM COCTOSHWUW,
COXpaHsieMOM B MpoLiecce CTPOUTENbCTBA U B TEYEHNE BCEro Neproaa aKcnyaTaLlmm COOpy>KeHUs;
npuvHumn Il - MHoOroneTHemepsnble TPYHTbl OCHOBAHWS WCMOMb3YKTCA B OTTAsHHOM WMx

oTTavBaloLLEM COCTOSHUM (C UX NpeaBapuTenbHbIM OTTaMBaHMEM Ha pacdeTHyl rmybuHy Ao Havana
BO3BEEHWS COOPY>KEHUSI UMK C JONYLLEHMEM UX OTTaMBaHWsS B MepPUOA 3KCyaTaumm COOPYKEeHUs).

6.1.2 MpuHumn | cnegyeT NpUMeEHATb, €Cnu rPYHTbl OCHOBAHUS MOXHO COXPaHWTb B MEepP3fioMm
COCTOSIHUM MNPU  IKOHOMWYECKN LienecoobpasHbiX 3aTpaTax Ha Meponpuatus, obecneudnsarolime
COXpaHeHVe TaKoro COCTOSHMUA. Ha yvacTkax ¢ TBepAOMep3rbiMU FPyHTaMu, a Takke Npu noBbILLEHHON
CENCMUNYHOCTM paroHa criefyeT NPUHUMaTh, Kak NpaBuso, NCMOMb30BaHNE MHOroNeTHEMEpP3bIX FPYHTOB
no npuHumny |.

Mpn cTpouTenbCTBe Ha MNACTUYHO-MEP3MbIX FPYHTaX criedyeT, kak npaBuno, npegycMatpuBaTh
MEpPONPUATUSS NO MOHWXEHUIO TemnepaTtypbl rpyHToB (6.3.1-6.3.4) 00 YCTaAHOBMEHHbIX pacvyeToM
3Ha4YeHW, a Takke yuyuTbiBaTb B pacyeTax OCHOBaHUW nnactuyeckne gedopmauum 3TUX rpyHTOB MOA
Harpyskom cornacHo ykasaHuam 7.2.15-7.2.17.

6.1.3 lMpuHumn |l crnegyeT nNpUMEHATb NPU HanMMuMM B OCHOBAHWUWM CKamnbHbIX WM OPYIKX
ManoCKUMaeMbIX TPYHTOB, Adedopmauus KOTOpbIX MNpu OTTauBaHWM He MpeBbIWAT MpeaensHo
OOMNYyCTUMbIX 3HaYeHUA A9 NPOEKTUPYEMOro COOPYXEHWUHA, NpU HECMNOWHOM pPacnpoCTpaHEHUM
MHOronieTHemMep3rbiX FPYHTOB, a TakkKe B Tex Chny4vasx, kKorga No TEeXHUYECKMM M KOHCTPYKTUBHbBIM
OCOBEHHOCTSAM COOPYXEHUA N NHXEHEPHO-reOKPUOMNOrMYeCKMM YCrOBUSM y4vacTka Mpu COXpaHeHuu
Mep3rioro COCTOSIHUSI TPYHTOB OCHOBaHWs He obecneumBaeTtcs Tpebyembli ypoBeHb HaAEeXHOCTH
CcTpouTenbCTBa.

6.1.4 Bblbop npuHUMNA UCNONb30BAHUA MHOrOMNETHEMEP3NbIX FPYHTOB B KayeCTBE OCHOBaHUSA
COOpPYXXeHWU, a Takke crnocoboB M cpencTB, HeobXoauMbIX ANA obecnevyeHns NPUHATOrO B MPOEKTe
TeMnepaTypHOro pexuma rpyHTOB, criedyeT MNpOoM3BOAUTb Ha OCHOBAHUM CPaBHUTENbHbIX TEXHWKO-
9KOHOMUYECKMX PacyETOB.

6.1.5 B npegenax 3acTpavBaemMon TeppuTOopuM (MPOMBILLSIEHHbIN Yy3emn, MOCenoK, ropOACKON
MUKPOpaMOH W T.A4.) HaanexuT npegycMatpuBaTb, Kak MpaBuUno, OAWH MNPUHLUMN  MCNOMNb30BaHUS
MHOrofieTHeMep3rnblX FPYHTOB B KadecTBe OCHOBaHMW. OTO TpeboBaHWe criedyeT yunTbiBaTb Takke npu
NMPOEKTUPOBAHUN HOBbLIX U PEKOHCTPYKLUMM CYLLECTBYIOLUUX 30aHUA U COOPYKEHUN HA 3aCTPOEHHOM
TeppUTOpUKN, pasMeLLeHnn MOBUIbHBIX (BPEMEHHbIX) 30aHUN W npoknagke WHXEHEPHO-TEXHUYECKNX
ceTen.

lMpuMeHeHe pasHbIX MPUHLUMUMOB MCMNOMb30BaHWS MHOrONeTHeMep3nbiX FPYHTOB B npeaenax
3acTpavBaeMon TeppuTopuM Jornyckaetcd Ha 060cobneHHbIX no pernbedy M ApYrMM NPUPOAHbLIM
YCNoBUAM ydacTKax, a B HeobxoOouMbIX Cnyyasx - Ha MNpUPOOHO-HEOBOCOBNEHHbIX y4vacTKax, ecnu
npeaycMoTpeHbl UM MOATBEPXAEHbl pacyeToM cneuunanbHble Mepbl Mo obecneyeHuto pacyeTHOro



TENMAOBOr0 pexuma rpyHTOB B OCHOBaHUM COCEOHWX 30aHUKN, BO3BEAEHHbIX (MNU BO3BOAMMbBIX) MO
npuHuuny | (pesepBrpoBaHue 30H 6e30NacHOCTU, YCTPOUCTBO MEP3MOTHBLIX U MPOTUBOPUITbTPALMOHHBIX
3aBecC 1 T.M.).

6.1.6 JlnHelHble COOpYyXeHUs [onyckaeTCcd MNpPOeKTUpoBaTb C MNPUMEHEHUEM Ha OTAEerbHbIX
y4yacTkax TpacCbl pasHbiX MNPUHLMMNOB WUCMNOMb30BaHUA MHOrofieTHEMEP3NbiX FPYHTOB B KayecTBe
ocHoBaHuA. [Npyn aTom cnegyet npegycmaTpuvBaTb Mepbl MO MPUCNOCOBNEHUIO UX KOHCTPYKLUUIA K
HepaBHOMEpPHbIM AedopMaunsaM OCHOBaHUSA B MecTax nepexoga OT OOHOrO yvactka K Apyromy, a npwm
npokrnagke ux B Mpegernax 3acTpavBaemMon Tepputopum cnegyeTt cobntogate TpeboBaHus,
npegycmoTpeHHble 6.1.5.

6.2 [mybuHa 3anoxeHnsa yHaamMeHToB

6.2.1 [nybuHa 3anoxeHnsa pyHaaMeHTOB, cuUTast OT YPOBHSA NNAHUPOBKU (MOACLIMKM U CPE3KM),
Ha3HavaeTcsa C ydyeTom TpeboaHum CI1 22.13330 W npuHATOrO MpuHUMMAA UCMNOSb30BaHUA
MHOrofieTHeMEP3rblX FPYHTOB B KA4€CTBE OCHOBAHWUSA COOPYXEHUS U OOIMKHA NPOBEPATLCS pacyeToM no
YCTOMYMBOCTN PyHOAAMEHTOB Ha AENCTBUE CUIT MOPO3HOrO My4YeHNs rPYHTOB COrfacHoO ykasaHuam 7.4.2 n
7.4.6.

6.2.2 lpn ncnonb3oBaHUN MHOrONETHEMEP3NbIX FPYHTOB B KayecTBe OCHOBAaHUS NO npuHuuny |

MUHUMATLHYIO TYBUHY 3anoxeHUst yHaaMeHToB i pekoMeHOyeTcs NpuHUMaTh no Tabnuue 6.1 B

3aBUCMMOCTU OT PacyeTHOI rMyBuHbI CE30HHOTO OTTauBaHUs TpyHTa | onpepensiemMoii cormacHo
npunoxexuto I.

Tabnuua 6.1
dyHOaAMEHTDI MwuHnmanbHas rnybuHa
3anoXeHus PyHOaMeHTOB
dmin .M
dyHOaMEHTbI BCEX TUMNOB, KPOME CBalHbIX dp+1
CealiHble yHOaMEHTbI 30aHUIN U COOPYXEHUI dp+2
Csan onop mMocToB d,+4
dyHOAMEHTbI 30aHUN U COOPYKEHWI, BO3BOAMMbIX HA NOACHINKax He HopmMmupyeTcs

6.2.3 ﬂpm ncnosnb3oBaHNMM MHOrofieTHeEMepa3rblX rPyHTOB B Ka4eCTBE€ OCHOBaHUA MO nMpuHUMNy [l

MUHUMAnbHYI0 FIy6GuUHY 3anoxeHust yHaameHToB M crienyeT NpWHWMAaTh B COOTBETCTBUM C
TpebosaHuamm CIT 22.13330 B 3aBMCUMOCTM OT pacyeTHOW rMnyBuHbI CE30HHOrO MpPoMep3aHus rpyHTa

[, onpenensiemMoit cornacHo MpunoxeHuto I, N ypOBHSI MOA3EMHbIX BOA, KOTOPbIA MPUHUMAETCS C

yyeToMm 06pa3oBaHus NOA4 COOPYXEHMEM 30Hbl OTTauBaHUA rpyHTa.

HonyckaeTca 3aknagbiBaTb (PyHAAMEHTbl B CrOe CE30HHOro NpoMep3aHusi-OTTaMBaHUSA TPYHTa,
ecnv 3710 060CHOBaHO pacyeTOM OCHOBaHWUA U oyHOAMEHTOB (7.4.6).

6.3 YCTpOMCTBO OCHOBaHWA U (PyHOAMEHTOB NPWU MUCMOMb30BaHUN MHOTrONETHEMEP3MbIX MPYHTOB
no npuHumny |

6.3.1 MNpn ncnonb3oBaHUM MHOTONETHEMEP3IbIX TPYHTOB B KA4YeCTBE OCHOBAHWUIA COOPYXXEHUI MO
npuHuuny | ons coxpaHeHusi Mep3rioro COCTOSIHUA FPYHTOB OCHOBaHMS U oBecrneyeHns Ux pacyeTHOro
TENMOBOro pexumMma B NpoekTax OCHOBaHWM N (pyHOaMeHTOB HEOOX0ANMMO NpeaycMaTpuBaTh: YCTPONCTBO
BEHTUNUPYEMbIX MOANOMMA WNW XOMNOAHbIX NepBbIX 3Taxew 3gaHun (6.3.2), yknagky B OCHOBaHUK
COOPY>XEHUS BEHTUNMpyeMbIX Tpyb, KaHamnoB unu npuMeHeHne BeHTUNMpyeMblx dyHaameHToB (6.3.3),
YCTaHOBKY CE30HHOAENCTBYIOLLMX OXNaXaaroLwmX YCTPOUCTB XUAKOCTHOrO U NapoXnaKkoCTHOro TUMOB -
COY (6.3.4), a Takke ocCyLleCTBMNeHNe APYrMX MeponpuUATUA (TEnnosallnTHble 3KpaHbl U Ap.) no
YCTPaHEHWIO NN YMEHbLLEHWUIO TEMOBOr0 BO3AENCTBUS COOPYXXEHUS HA Mep3rble rPYHTbl OCHOBaHUS.

Bbibop 0AHOro nnu codeTaHnst HECKOMbKMX MEePONPUATUA JOSMKEH NPOU3BOANTLCS Ha OCHOBaHWUU
pacyeToB: NPOrHO3HOrO (Ha BeCb Mepuoa AKCnnyaTauum) TENNOTEXHUYECKOro, YCTONYNBOCTU U HECyLLEew



CMOCOBHOCTU C YYETOM KOHCTPYKTUBHBIX W TEXHONOMMYECKMX OCOBEHHOCTEN COOPYXKEHUS, OnbiTa
MECTHOro CTPOUTENbCTBA U SKOHOMUYECKON LienecoobpasHoCTy.

6.3.2 BeHTunmMpyemble NOAMONbs C €CTECTBEHHOW UNW MOOyaAUTENbHOW BEHTUMSUMEN criegyeT
NPUMEHATb ONs1 COXPaHEHUSI Mep3rioro COCTOSIHUA TPYHTOB B OCHOBAHMUSX KUIbIX U MPOMBbILLMEHHbIX
30aHUIA U COOPYXXEHWU, B TOM YMCINE COOPYXXEHUI C MOBLILEHHLIMW TennoBblaeneHnsamn. Tpebyemblii
TEennoBON PEXMM BEHTUNUPYEMOrO NOAMNONbA YCTaHABNMBAETCH TEMMOTEXHNYECKMM pPacyeToM COrfacHo
npunoxexHuto .

Moanonbsi B COOTBETCTBUM C TEMNOTEXHUYECKMM pacyeTOM W YCIOBUSAMW CHEro3aHOCUMOCTU
AornycKkaeTcs ycTpauBaTb OTKPbITbIMW, C BEHTUNMPYEMbIMW UMM 3aKPbITbIMX MNpoAyXamu B LOKOMe
30aHus; Npyv HeobxoAMMOCTU Yy MPOAYXOB crnefyeT ycTpavBaTb BbITSXKHbIE WU MPUTOYHbIE TPYObI,
pacrnonaras Bo3gyxo3abopHble OTBEPCTUSA Bbllle HanbonbLUero YpoBHS CHEroBOro MOKpoBa. 3akpbiThble
noAanornbs, a Takke XonoAHble NepBble 3Taxu 30aHUA peKOMeHAYeTCs yCTpanBaTb MpU LWMPUHE 30aHUI
0o 15 M 1 cpeaHerofoBbIX TeMnepaTypax rpyHTa Huxke MuHyc 2 °C.

BbicoTa nognonbs AoMKHA NPUHUMATBLCS NO YCNoBUsM obecneveHnsi ero BEHTUNUPOBAHUS, HO He
MeHee 1,2 M OT NOBEPXHOCTW rpyHTa B NOAMNOMNbE OO HM3a BbICTYNAOLLMX KOHCTPYKUUIN NEPEKPLITUS; Npu
pasMeLleHUn B Noanonbe KOMMYHUKAUUIA - N0 YCNOBUSIM CBOBOAHOMO K HUM AOCTyNa, HO He MeHee 1,4 M.
Moa oTaenbHbIMKW yYacTKamu COOPYXEHWUS LUMPUHOW OO 6 M NpU OTCYTCTBUM B HUX KOMMYHUKaUUA ©
dyHAaMeHTOB BbICOTY NOAMOMbA AoNyCcKaeTcs yMeHbLwaTb 40 0,6 M.

[MoBepXHOCTb FpyHTa B NoAnosibe JOMKHa 6bITh CNNaHMpoBaHa C YKNOHaMn B CTOPOHY HapY>KHbIX
OTMOCTOK mnu Bogocbopos, obecneymBalolwmx 6ecnpenaTCTBEHHbIN OTBOA BOAbl OT COOPYXEHUS, U
UMeTb, Kak NpaBuno, TBepaoe NoKpbiTHeE.

NHxeHepHble TennoBblAeNsoWmMe KOMMYH/KaUUN, pasMeLllaemMble B BEHTUIIMPYEMOM MOAMNOSbE,
OOIMKHbI BbITb TEMNON30NNPOBAHbI.

6.3.3 BeHTunupyemble Tpybbl unu KaHanbl, a Takke BeHTUNMpyeMble (yHOAMEHTbl MOXHO
ycTpamBaTb C €CTECTBEHHOM unuM nobyauTenbHOM BeHTUNAUMEH U UX cnefyeT NpevMyLieCcTBEHHO
NPUMEHATb AN COXPaHEHUS Mep3foro COCTOSIHUSA TPYHTOB B OCHOBAHMU COOPYXEHUW C nofamu no
FPYHTY, NpY YCTPOMUCTBE Mano3arnybreHHbIX UM NOBEPXHOCTHbIX DYHAAMEHTOB Ha NOAChINKax, a Takke
MOOUMBHBIX 30aHUN U 30AHUIN B KOMMMEKTHO-65TI0MHOM UCMOSNTHEHUN.

BeHTunupyemblie Tpybbl, KaHanbl U BeHTUNMpyemble yHOAMEHTbl cneayeT yKnaablBaTb Bbille
YPOBHS NoA3eMHbIX BOA, Kak MpaBumo, B npegenax NoACbINKU U3 HEMYYUHUCTOrO rpyHTa C YKNOHaMu B
CTOPOHY 06beaNHUTESNbHBIX KONMEKTOPOB. [Ons yMeHbLUIeHNs TENSIONPUTOKa B PYHT U BbICOThl MOACHIMKN
noA nonamu COOpY>XeHusi cnegyeT npegycMatpuBaTth YKNaaKy Tenmno- U ruaponsonsauuun.

TennoTexHNYeCcKNn pacyeT OCHOBAHWA MPU WUCNOSb30BaHUU YKa3aHHbIX CUCTEM OXMaxaeHus
rPYHTOB CrieyeT NPOn3BOAMTbL COrfacHo ykasaHuam 7.2.9.

6.3.4 Ce3oHHOOENCTBYIOLMNE OXNaxdalllmMe YyCTPOMCTBaA criedayeT NPUMEHATb ANA COXpaHeHUus
MEep3rioro COCTOSHUS TPYHTOB OCHOBaHWMW, AN MOBbIWEHUA Hecylen ChOCOBHOCTM Onop MUHENHbIX
COOPY)XEHWA B NNAacTUYHO-MEP3MblX TFPyHTax, a Tawkke [Ans Cco3haHus NefOorpyHTOBbIX 3aBec,
BOCCTAHOBMNEHNS HaApYLUEHHOro Mnpu 3JKCnryaTauun COOPYXEHUS TennoBOro pexuma rpyHTOB B €ro
OCHOBaHUU U B APYrux Lensix.

6.3.5 [na cokpalleHuss CpOKOB CTPOUTENbLCTBA W MOBLIWEHUA pPacYeTHbIX Harpy3ok Ha
byHOaMeHTbl cnefyeT npegycMaTtpuBaTh npeaBaputenbHOe (40 BO3BEAEHUS COOPYXEHUS) oxnaxaeHve
BbICOKOTEMMEPATYPHbIX W MNMACTUYHO-MEP3NbIX PYHTOB (MyTEM OYUCTKU MNOBEPXHOCTM OT CHera, C
nomotbto COY 1 1.4.) Npu nocneayoLwemM nogaepXaHum pacyeTHOro TeMnepaTypHoro pexmma rpyHToB
3a CcYeT NOCTOSAHHO AENCTBYIOLLMX OXMNaXaaloLmnx YCTPOUCTB.

6.3.6 Ha yuyactkax, rge croW Ce30HHOro npPOMEpP3aHUA-OTTaMBaHUA He CnuBaeTcd C
MHOrofieTHeMep3rbIM FPYHTOM, HEOBXOAMMO MpedycMaTprBaTb Mepbl N0 CTabunusauum Unmu NOAHATUIO
BEpPXHEWN MOBEPXHOCTM MHOrONEeTHEMEP3NOro rpyHTa 4O pacyeTHOro YpOBHS MyTeM MpeaBapuUTerbHOro
OXNaxgeHusi N NPoOMOpPaXMBaHUS TPYHTOB OCHOBaHWA. [NybuHy 3anoxeHus yHOAMEHTOB NpU 9TOM
cnegyeT onpedenaTb pacyeToM, HO MNpYHMMaTb He MeHee 2 M OT BepXHel MNOBEPXHOCTU
MHOronieTHemMepanoro rpyHta. [lonyckaetcsa 3aknagbiBaTb pyHOAMEHThlI B npefernax HeMepsnoro cros
rpyHTa, ecnvm aTo 060CHOBaAHO pacyeTOM OCHOBAHUSI.

6.3.7 lNpu ncnonb3oBaHWM MHOroNeTHEMEP3MblX FPYHTOB B Ka4yeCTBEe OCHOBaHWM MO npuHumny |
MOTyT NPUMEHSATLCA CBaliHble, cTonb4YaTble 1 gpyrne Tunbl yHOAMEHTOB, B TOM Yncne pyHAaMeHTbl Ha
NCKYCCTBEHHbIX (HacbIMHbIX 1 HaMbIBHbIX) OCHOBaHMAX. Bbibop Tnna dyHaameHTa n cnocoba ycTponcTea
OCHOBaHMS YyCTaHaBNMBaeTCA MPOEKTOM B 3aBUCUMOCTU OT WHXEHEePHO-reOKpMONOrM4ecknx YyCrioBum



CTPOUTENbLCTBA, KOHCTPYKTUBHbIX ~ OCOOEHHOCTEW  COOPYXEHUA U TEXHUKO-3KOHOMMUYECKOM
uenecoobpasHoCcTL.

6.3.8 KoHCTpyKuun ¢hyHOAaMEHTOB AOMKHbI YAOBNETBOPATb TpeboBaHuAM, nNpeabaBnseMbiM K
mMaTepuany yHAamMeHTOB MO NPOYHOCTM B cooTBeTcTBUM € TpebosaHnsamu CI1 24.13330, CI1 28.13330,
CIT 35.13330, a anemeHTbl (hyHOAMEHTOB, Haxo4sLmMecs B npefenax crosi CE30HHOro npomepsaHust U
OoTTavBaHWs TPyHTa W Bbile - Tawke TpeboBaHMAM NO MOPO30CTOMKOCTW, BOOOHENPOHULAEMOCTU U
YCTOMYMBOCTM K BO3AENCTBUIO arpeCcCuBHbIX cpeq B cooTBeTcTBUM ¢ TpeboBaHusamn CI1 28.13330 n CI1
35.13330. MeTannuyeckne n gepeBsiHHbIE KOHCTPYKUMU DYHOAMEHTOB B Croe CEe30HHOro NpomMep3aHus
N OTTauBaHUA rpyHTa JOSMKHbI ObiTb 3alUMLLEHbI OT KOPPO3UN U THUEHUS.

6.3.9 lpu ycTporcTBe cBalHbiX (PyHOAaMEHTOB B MHOrONeTHEMEpP3MbIX FPyHTax AonyckaeTcs
NPUMEHATb BUAObl U KOHCTPYKUMKM cBaw, npegycmoTpeHHble Cl 24.13330, B Tom yncne 6ypoHabuBHble,
cBaun-060104KM, a TaKKe COCTaBHble (KOMOMHMPOBAHHbBIE) CBaN U3 pasHbIX MaTepmarnos.

6.3.10 B npoekTte cBanHbiXx PyHAAMEHTOB A0SMKHbI BObITh YKa3aHbl CNOCOObLl NOrpyXeHus1 cBan, a
TaKke TemnepaTypHble YCNOBUS, NPU KOTOPbIX paspeLlaeTcs 3arpy>KeHue caa.

Monble cBan 1 cBan-o6onoyku, He Tpebytowwme No pacyeTy GETOHHOrO 3anonHeHnd, JONnyCcKaeTcs
3anonHATb 6eToHOM Knacca He Huwxe B7,5, a B npegenax cnos Ce3oHHOro npoMeps3aHus-oTTanBaHus U
Bblle - 6eTOHOM knacca He Huxe B15 ¢ cobniogeHnem TpebosaHuii No npegoTepalleHnto obpasoBaHus
TPELMH, KpOMe Onop MOCTOB, MPW YCTPOMCTBE KOTOPbIX B 30HE BO3AEWCTBUS 3HAKOMEpPEeMEHHbIX
Temneparyp cnegyeTt pykoBoacTBoBaTbcs TpeboBaHmamm Cl1 24.13330.

Mpun ycTponcTee BypoHabuBHbLIX CBa B MHOrofieTHEMEP3IbIX FPYHTaX, UCNOMNb3yeMbIX B Ka4ecTBe
OCHOBaHMN NO NpuHUMNy |, NpuMeHeHne XuMuyeckux [o6aBOK ANs yCKOpeHus TBepaeHus 6GeToHa,
YINOXEHHOro B pacrnop C Mep3ribiM rPyHTOM, Kak NpaBuIio, He AonyckaeTcs.

6.3.11 Mo ycnosmnsiMm NpMMEHUMOCTU 1 cnocobamM NOrpy>XeHNs B MHOrOneTHEMepP3nbl TPYHT cBan
noapasgensatTca Ha:

a) 6ypoonyckHble - cBau CMMOLWHbIE M NOSble, CBOOOOHO MOrpyKaemble B CKBaXKWHbI, AMamMeTp
KOTOpbIX MpeBblllaeT (He MeHee 4yeM Ha 5 cM) pasmep KX HaubonbLIero NomnepevyHoro cevYeHus, C
3anonHeHnemMm cBOGOOHOMO MPOCTPaHCTBA pPacTBOPOM  LIEMEHTHO-MecYaHblM, MUHUCTO-MEeCYaHbIM,
N3BECTKOBO-MECYaHbIM UM OPYroro coctaBa MO MPOEKTY, MPUHUMAEMbIM MO YCMoOBUAM obecneveHus
3aJaHHOM MPOYHOCTM CMEP3aHUsA CBawm C FPYHTOM; AOMYCKaKTCA K NPUMEHEHUIO B MOObLIX FpyHTaxX npu
cpedHen TemnepaTtype rpyHTa no pgnvHe cBaum MuHyc 0,5°C M HwxKe, MNOMNE3Hyl Harpysky Ha
OypoonyckHyto cBal0 MOXHO nepefaBaTb TOMbKO MNOCIe NOSIHOMo 3amMmep3aHns pacTBopa;

©) onyckHble - cBaM CNMOWHbIE M nNornble, CBOGOAHO (MNU C NPUIPY30OM) MOrpy>Kaemble B
OTTasiHHbIV TPYHT B 30HE AMAaMEeTPOM A0 ABYX HanbOomMbLUMX NONEpPEYHbIX pa3MepoB CBan; AOMYCKaKTCS K
NPYMEHEHUIO B TBEPAOMEP3MNbIX TPyHTaAX MNecYaHbIX W [NUHUCTBIX, codepxawmx He 6onee 15%
KPYMHOOBMOMOYHbIX BKIIOYEHUA NpU cpedHen TemnepaType rpyHTa no AfvHe CBau He Bblle MWHYC
1,5°C;

B) Oypo3abuBHble (3aOMBHbIE) - CcBaM CMMOLWHbIE U MOMble, pacCyMTaHHble Ha BOCMPUSTUE
yAapHbIX HArpy3oK 1 norpyxaemMble 3abvBKOM B NnaepHble CKBaXMHbI (6e3 NnaepHbIX CKBaXWH), AnameTp
KOTOPbIX MEHbLUEe HanbonbLUEero NoNepeyYHoro ceYeHnst ceBap; A4ONYyCKalTCa K NPUMEHEHUIO B NNACTUYHO-
Mep3rblX FPyHTax C cogepXaHueMm KpyrnHOOBNOMOYHbIX BKMtoveHnn 0o 10% Ha OocHOBaHWMM MPOGHbLIX
Norpy>XeHnn ceBam Ha JaHHOW NoLlankKe;

r) ©ypoobcagHbie - mnomble CBanm M CBan-060MIOYKM, MNOrpy)Xaemble B TFPYHT MyTEM €ro
pa3bypvBaHus B 3aboe 4epe3 MOMOCTb CBaM C MEPUOANYECKUMM OCaXMBaHWEM MOrpyxaeMon caau;
NPUMEHSAIOTCA MpU YCTPONCTBE CBaWHbIX (PYHAAMEHTOB B CMOXHbIX WHXEHEPHO-reoKpMOonornyecknx
YCMNOBUSAX U NPU HANNYMN MEXMEPINOTHBLIX NOA3EMHbIX BOA.

JonyckaeTca NpuMeHsTb ApyrMe crnocobbl MOrpyXeHUst CBar B MHOTONeTHEMEP3Nble TPYHTHI,
€Cnv 3TO He NPMBOAWUT K HEeAOMyCTMMOMY MOBLILEHNIO TeMNepaTypbl FPYHTOB OCHOBaHMUSA, YTO AOMMKHO
ObITb NOATBEPXKAEHO SKCMNEPUMEHTANBHBIMU AaHHBIMU U TENSIOTEXHUYECKUM PacyeTOM.

6.3.12 PaccTosgHrne mexay ocamun cBan criegyeT npyHUMaTh paBHbIM:

ana 6ypoonyckHbix M OypoobcagHbiX CBal - HEe MeHee ABYX OWaMEeTpOB CKBaXWHblI Npu ee
anameTtpe 00 1 M BKMOYMTENBHO U HE MeHee AumameTpa CKBaXKWHbl nnoc 1 M npu ee guameTtpe 1 M un
bonee;

Ons ONyCKHbIX, Oypo3abuBHbIX M 3abUBHbLIX CBall - HE MEHee Tpex HaubonbLMX pasMepoB
rnonepeyvyHoro cevyeHnsi ceau.

Pa3smelweHne cBari B NnaHe, WX 4MCNO, pa3Mepbl M CNOCOObl YCTPOWCTBA POCTBEPKOB



Ha3Ha4yalTCs B 3aBUCUMOCTU OT KOHCTPYKLMMK 30aHNA, pa3MeLLeHnsa TexHonormyeckoro obopyaoBaHums u
Harpysok Ha byHaameHTbl B cooTBeTCTBUM ¢ TpebosaHnsamu Cl124.13330 ¢ y4eToM pacyeTHOM HecyLen
cnocobHOCTU cBaw, onpefensemMon corfacHo 7.2.2, BbICOTbl XxonogHoro noanonbs (6.3.2) wu
TeMnepaTypHO-BNaXXHOCTHbIX BO3OENCTBUN; YKIaZka POCTBEPKOB MO rPYHTY Unn ¢ 3a3opom MeHee 0,15 m
OT NOBEPXHOCTU rPyHTa, a Ar1a YCTOeB MOCTOB - MeHee 0,5 M He JornycKkaeTcs.

6.3.13 CrtonbGuatble uWAM  MAUTHble  (YHOAMEHTbI, BO3BOAMMbIE Ha  E€CTECTBEHHOM
MHOrofieTHEMep3rioM OCHOBaHWW, cnegyeT ycTpamBaTb COOPHO-MOHOMUTHBIMU U MOHOSIUTHBLIMMU.
MMybuHa 3anoxeHus yHAaMEeHTOB, MX pasMepbl U Hecylasa CnoCOBHOCTb YCTaHaBNMBaOTCA pacyeToM
cornacHo ykasaHuam 7.2.2-7.2.4, ¢ yuetom TpebosaHun 6.2.1 n 6.2.2.

O6paTtHytlo 3acbinky KOTNOBAHOB noA (yHOAaMeHTbl credyeT MpovM3BOAMTb, Kak MnpaBurio,
BNaXHbIM TanbIiM (HENYYUHUCTbIM NPU MPOMep3aHMK) rpyHTOM. [pu NbOMCTOCTU FPYHTOB OCHOBaHUSA

;>0,2

0,2 m.

6.3.14 [lpyn NpoOeKTUPOBaHMN COOPYKEHUN Ha WCKYCCTBEHHbIX OCHOBAHMAX (HacbINgX Wnn
noAcbInkax) crnegyeTt npegycmatpuBaTtb YCTPOWCTBO PyHOAMEHTOB MENKOro 3anoxeHus (ctonbyatble,
NEHTOYHbIE, MAUTHbIE, C BEHTUNMPYEMbIMU KaHanamu u ap.). dyHaameHTbl crieqyeT 3aknagbliBatbh B
npeaenax BbICOTbl MNOACHIMNKK, onpeaensaemMon TeNNOTEXHNYECKUM pacvHeToOM C y4eTOM AOMONHUTENbHbIX
MEpPONPUATUIA MO COXPaHEHUID Mep3Nnoro COCTOAHUA FPYHTOB OCHOBaHWW, NpefycMoOTpeHHbIX 6.3.3 u
6.3.13.

Moackinky cnefyeT ycTpavMBaTb U3 HEMYYUHUCTOrO MECYaAHOro UMM KPYNHOOBIIOMOYHOIO rpyHTa,
yKnagbiBaemoro rocne npomep3aHus Ce30HHOOTTauBalLero Ccros; [[ornyckaeTcs A yCTponcTBa
NnoACkINOK NPUMEHATL LWNakn Unn Apyrne OTXO4bl NPOU3BOACTBA, €CNU UX OCaKW Non Harpyskamu ot
COOpPY>XeHWU He Borblue pacyeTHbIX, U €CrIN OHU He NOABEPKEHbl MOPO3HOMY NMYYEHUIO N paspyLUEeHuio,
pacTBOPEHUIO U PA3MOKaHUIO.

Mpwn ycTponctee hyHOAaMEHTOB Ha NOACKINKax OCHOBAHWUS U dyHAAMEHTbI cnefyeTt paccynTbiBaTb
no Hecylen cnocobHocT n gedopmaumsam B cooTBeTcTBUM ¢ TpeboBaHuamu Cl1 22.13330 n ¢ yueTtom
pe3ynbTaToB NPOrHO3HbIX TENNOTEXHUYECKUX PacyeToB.

6.4 YCTpOMCTBO OCHOBaHWA U PYHOAMEHTOB NPW MCMOMNb30BaHUN MHOrONEeTHEMEP3NbIX MPYHTOB
no npuHumny Il

6.4.1 lMpy NPOEKTUPOBaAHNN OCHOBaHUN N PYHOAMEHTOB 3[aHWA U COOPYXXEHUIN, BO3BOAMMbBIX C
UCMOrb30BaHUEM MHOrofeTHEMEpP3nblX FPYHTOB no npuHuuny |, cnegyet npegycmatpuBaTh
MEepPONPUATUS MO YMeHbLUEHNIO Aedbopmaunin oCHOBaHUSA (6.4.2) unu meponpusaTust o NpUcnocobneHmto
KOHCTPYKUWMA  COOPYXEHWUS K BOCMPUATUIO HepaBHOMEPHbIX Aedopmaunin  ocHoBaHus  (6.4.5),
Ha3Ha4vaeMble No pesyrbTaTam pacyeTa OCHOBaHUS No AedopMaLmsM.

Bbibop ogHOro mM3 ykasaHHbIX MEpOMNPUATUA UMM UX COYMEeTaHUs MPOU3BOAUTCA Ha OCHOBAHWM
TEXHMKO-3KOHOMMYECKOro pacyeTa. [1pn aToM MeponpusaTvs No yMeHblUeHWo AedopMaLiMi OCHOBaHMS
cnefyet npegycmaTtpmBatb B NOOOM cnyyae, e€Cnm pacyeTHble OCadKku COOPYXEHUsA npeBblllatoT
3HayeHus, OOMNYyCTUMblEe MO apPXUTEKTYPHbIM U TEXHOMOrM4yeckum TpeboBaHusM, a ANs COOPYXEHWN,
BO3BOAMMBIX MO TUMOBbLIM MPOEKTaM, - TakKkKe YCTAHOBMEHHble AN HUX npeferibHble 3HayYeHus
nedgopmaumii no yCrnoBUAM MPOYHOCTU N YCTONYMBOCTU KOHCTPYKLUWA.

MeponpuaTns Nno NpUcrnocobneHnto KOHCTPYKLUMIA COOPYXEHUS K HEpaBHOMEPHbBIM Aedopmaunsim
oTTavBaloLLEro OCHOBaHMA crnedyeT HasHavaTb Mo pesynbTaTtam pacyeta COBMECTHOW paboThbl
OCHOBaHMS N COOPYXEHUS.

6.4.2 [na ymeHblleHUa OedopmMauuii OCHOBaHWUSA B 3aBMCUMOCTM OT KOHKPETHbIX YCIOBWUWA
CTpouTenbCTBa cregyeT npegycmaTpueathb:

npeasaputenbHoe (0 BO3BEAEHWs COOPYXXEHWs!) WUCKYCCTBEHHOEe OTTavMBaHWe W YNioTHEeHue
rPYHTOB OCHOBaHUS;

3aMeHy INbAUCTbIX FPYHTOB OCHOBAHWSA TamnbIM UIM HEMPOCAAOYHbIM MPU OTTaUBaHUN NecyaHbIM
WU KPYNHOOBIOMOYHBIM FPYHTOM;

orpaHudeHve rnybuHbl OTTaMBaHUS Mep3MbIX T[PYHTOB OCHOBaHWUs, B TOM 4ucne co
ctrabunusauuen BepxHEW MOBEPXHOCTM MHOrONEeTHEMEP3noro rpyHTa B npouecce akchnyatauum
COOpYyXeHus;

yBenuyeHune rnyobuvHbl 3anoxeHna yH4amMeHTOB, B TOM YUCHEe C NPOPE3KOW NbAUCTbIX FPYHTOB U
onupaHnem yHOaMEHTOB Ha CKarnbHble UMK Apyrue ManockumMaemMble Npu oTTanBaHum rpyHThbI.

noa NofoLWBON hyHAAMEHTOB crefyeT ycTpamBaTb MecyaHyk NoAyLlky TONWWHON He MeHee



6.4.3 MybuHy npeaBapuUTENibHOrO OTTaMBaHUS UIM 3aMeHbl NbAUCTbIX MPYHTOB OCHOBaHUSA Ha
ManocxkumMaeMble Npu oTTanBaHUM rpyHThl CneayeT yCTaHaBNMBaTh No pesyrnbTataMm pacyeTa OCHOBaHUS
no gedopmanmsmM cornacHo ykasaHuam 7.3.10.

KOHTYypbl 30HblI OTTaMBaHUS WNU 3aMeHbl TPYHTOB OCHOBaHWS B MnaHe OOMXKHbl BbIXOOUTb 3a
KOHTYpPbl COOPY)XEHUS HE MeHee YeM Ha NOMOBUHY rNyOUHbI NpeaBapuUTENbHOrO OTTanBaHUA rpyHTa.

HonyckaeTcsa npuHUMaTb MeHbLUYIO Mnowaib npeaBapuTensHOro OTTaMBaHUA WKW 3aMeHbl
TPYHTOB B MNilaHe, a Takke MNPOW3BOAUTL fOKarbHOe npefBapuTenbHOe OTTavBaHWe IpPyHTOB MoA
dyHOaMeHTaMy (BMECTO CMMOLWIHOro OTTavBaHWs MOA4 BCeW Mnowadbld COOPYXeHus), ecnn 3To
060CHOBaHO pacyeToM OCHOBaHWUA No AedopMaLunsam U yCTONYMBOCTW.

OTTamBaHWe T[PYHTOB OCHOBaHWA MOXHO MPOM3BOAMTL crnocobamm 3NeKTpOoOoTTanBaHus,
napooTTaMBaHUsA UNKM 3a cYeT APYrMX NCTOYHUKOB Tenna. Mpy 3ToM JOomkHbI BbITb NpeayCMOTPEHbI Mepbl
no obecnevyeHunto yCTaHOBIIEHHOW MPOEKTOM CTeNeHW YNIOTHEHNS OTTasiHHOIO rPyHTa.

6.4.4 [na orpaHudeHuss rMyOuHbI OTTauBaHWS FPYHTOB B OCHOBAHWW COOPYXeHUs criegyeT
npegycmaTpuBatbh YCTPOWUCTBO TEMIOM3ONMUPYIOLLMX NOACKINOK U 3KPAHOB, yBENUYEHUE CONPOTUBMEHUS
Tennonepenaye MnosfoB MepBbIX ATaxXen U Apyrne MeponpuaTUS NO YMEHbLUEHUO TEMNNOBOro BIIUSHUS
COOpPYXXEHUA  Ha  TPyHTbl  OCHOBaHMSl, a Takke CcTabunusauuio  BepxHerh  MOBEPXHOCTU
MHOrofeTHeMep3roro rpyHTa (B TOM YMcre Npu HecrnvBawLWweMCcsl Ce30HHONPOMEP3atoLweM Croe) Huxe
rnybuHbl  3anoXxeHus MoAOLWBblI (OYHOAMEHTOB MNyTeM perynvpoBaHWsa TemnepaTypbl BO3dyxa B
noanonbax UM TEXHUYECKNX aTaxax 30aHusA CorracHo npuroxeHuto E.

6.4.5 MNpucnocobneHne KOHCTPYKLNA COOPYXXEHUIN K HepaBHOMEPHbIM AedopMaLnsiM OCHOBaHUSA
JOJKHO obecnevynBaTbCS:

a) yBenuyeHnem npoYHOCTU N NPOCTPAHCTBEHHOWN XECTKOCTW 34aHus, AOCTUraeMon YCTPONCTBOM
NMO3TaXHbIX, CBA3AHHBLIX C MEPeKpPbITUAMN Xerne306eTOHHbIX M apMOKUPMUYHbBIX MOSICOB, YCUIEHWEM
apMUPOBaHNSA  KOHCTPYKLUWUA, 3aMOHOMUYMBAHMEM COOPHbBIX 3NEMEHTOB MNEepPeKpbITUS, YCUMEeHMEM
LIOKONbHO-(PYHOAMEHTHOM YacTu, paBHOMEPHbLIM PacroNnoXeHNeM CKBO3HbIX MonepeyHblX CTEH, a Takxe
pa3pes3koun NPOTSHKEHHbIX 34aHNN Ha OTAENbHbIE OTCEKN ANMHOW A0 NOSTYTOPHON LUMPUHLI 34aHNS;

0) yBenuyeHnem noOaTNIMBOCTM U TUOKOCTU COOPYXEHUS NMYTEM paspeskm ero KOHCTPYKLUR
OedopMaLNOHHBIMU WBaMW, YCTPONCTBOM LUAPHUPHbLIX CONPSXKEHNA OTAENbHbIX KOHCTPYKUUA C y4eTOM
BO3MOXHOCTU MX BblPaBHUBAHWS N PUXTOBKM TEXHOMOrMYeckoro o6opyaoBaHuS.

HonyckaeTcsa npegycMatpuBaTb KOMOWHALMIO YyKa3aHHbIX MEpPONpUATUA MPUMEHUTENBHO K
OCOBEHHOCTAM NPOEKTUpyeMoro coopyxeHusi. [pu 3aTom, 6eckapkacHble Xurble U 06LleCTBEHHbIE
30aHusa cnegyeT, Kak NpaBuro, NPOeKTUPOBAaTL MO XECTKOW KOHCTPYKTUBHOW CXeMe; AS18 NPOMbILLEHHbIX
COOPYXXEHUA MOTryT MPUMEHATLCA TMOKME M KOMOBUHWPOBAHHbIE KOHCTPYKTUBHbIE CXeMbl. LlokonbHo-
dyHOAaMEHTHYIO YacTb 34aHWIA B TUMNOBLIX MpoekTax credyeT paspabaTbiBaTb B HECKOMNbKUX BapuaHTax,
paccyMTaHHbIX MO NMPOYHOCTU Ha pasHble npeaernsl 4oNYyCTUMbIX edopMaL il OCHOBaHUS.

6.4.6 lNpun ncnonb3oBaHUM MHOrONETHEMEP3NbIX MPYHTOB B Ka4yecTBe OCHOBaHWM No npuHumny Il
cnefyet, Kak NpaBuIio, NPUMEHATD;

a) OJ151 COOPYXXEHUN C XKECTKOM KOHCTPYKTUBHOWM CXEMOW, BO3BOANMbIX HA OTTauBaLLMX rPyHTaXx, -
YCUIEHHblE apMONosiCamMn NEHTOYHbIE (DYHAAMEHTbLI, B TOM YMCME B BUAE XECTKUX NEePEKPECTHbIX NEHT,
BOCMPUHUMAIOWNX W nepepacrnpefengrowmx YyCcunus, Bbl3BaHHble HepaBHOMEPHOM  OCafKow
OoTTavBaloLLLEero OCHOBaHWs, a B HeObBXoOUMbIX Cnydasix - MAWTHble (PyHAaMeHTbl; Ha NpeaBapuUTenbHO
OTTasiHHbIX M YMNIOTHEHHbIX FPyHTax OONyCKaeTCa NPUMEHATb cTornbyaTble, NEHTOUHbIE U Apyrne BuAbl
hyHOAMEHTOB Ha eCTEeCTBEHHOM OCHOBaHWMW, a Takke CBaWHble (DyHAaMeHTbl, ecrnm 3To 0BycnoBneHo
rPYHTOBbLIMW YCMOBUSIMU;

0) OAna coopyXeHun C rMBKOM KOHCTPYKTMBHOW CXeMOon - cTtonbuyatble U OTAEerbHO CTosLune
dyHOaMeHTbl MOA KOMOHHbI, FMOKMe HNeHTOYHble (PyHOAMEHTbl, a B HeobXOAMMbIX Chy4dasx Takxke
CBaWHble PyHOAAMEHTbI.

6.4.7 B cnyyasx, korga B OCHOBaHUW COOPYXEHWW 3aneralwT cKanbHble Wnu gpyrue
Manocxumaemble Npu OTTauBaHUW TPYHTbI, cnegyeT NpUMeHsTb cTonbyaTble PyHAaMeHTbl, CBalHble
dyHAaMeHTbI U3 CBaN-CTOEK, B TOM YMCIEe N3 COCTaBHbIX 1 BypoHabUBHbIX CBaW.

Ceau cnegyeT norpyxaTb, Kak npaBumo, OypoonyckHbIM CMOCOOGOM B CKBaXXWHbl, AMaMeTp
KOTOpbIX He MeHee YyeM Ha 15 cm npeBbiwaeT HanbonbluMe pasmepbl NMOMEPeYHOro CeYeHus ceBau, C
3anonHeHnem cBo6OAHOro MPOCTPaHCTBA LEMEHTHO-NMecyYaHbiM Unu ApYruM pacTBOPOM MO MPOEKTY.
3afenky cBan-CTOeK B CKarbHble FPYHTbl HAONEXUT NPOU3BOAUTL B COOTBETCTBUM C TpeboBaHuamu Cl1
24.13330.



6.5 TpeboBaHuMs K MHXEHEPHOW NOLATOTOBKE TEPPUTOPUN

6.5.1 B npoekTte ocHOBaHWN U (pyHOAMEHTOB Ha MHOrONETHEMEP3NbIX FPyHTaX AO0SMKHbI ObiTb
npeaycMOTpeHbl  MepOonpuSaTMA N0 WHXEHEpPHOW MNOAroTOBKE  Tepputopuu, obecnevvBaroime
cobniogeHne pacyeTHOro rnMaporeosiorn4eckoro U TEMMOBOr0 peXuMMa T[PYHTOB  OCHOBaHUS U
npeaoTBpalleHne 3po3vu, pas3BuUTMA TepmokapcTa W Apyrux (OU3NKO-reorniormyecknx npoLeccos,
nNpMBOOAWMX K M3MEHEHUID MPOEKTHOr0 COCTOSIHUSA T[PYHTOB B OCHOB@HUM COOPYXEHUM Mpu KX
CTpouTenbCTBE M IKCNNyaTauuw, a Tawke K HeJonMyCTUMbIM HapyLeHUAM MpUPOOHbIX YCNOBUM
oKpyXatowen cpegbl. Pa3zpaboTky MeponpusTUin HaanexunT NPoBOANTbL B COOTBETCTBUM C TpeboBaHUAMM
CM 116.13330. TpeboBaHUA K WHXEHEPHO-3KOMOMMYECKUM U3bICKAHWSM AN CTpoUTeNnbCTBa
yCcTaHoBneHsbl B [1].

6.5.2 VNHxeHepHas MOAroToBKa OTAENbHbIX CTPOUTEMbHbLIX NIOWAA0K AOMmMKHa ObiTh yBsi3aHa C
o0LLen MHXEeHEPHON NOATOTOBKOM M BEPTUKANBHOWM NIaHMPOBKOW TEPPUTOPUMN 3aCTPOKN B COOTBETCTBUU
C TreHnnmaHoM W obecneynBaTb OPraHM3OBaHHbIX OTBOL MOBEPXHOCTHbIX, HAAMEpP3MOTHbIX W
MEXMEpP3MNOTHbIX BOA4 W BOA CE30HHOOTTaMBalOWEro Cros C Hayana CTpouTenbCTBa U B TeveHue
3KCnnyaTauMoHHOro nepuoaa.

MoabesaHble NyTW K HackiNU AN NPOXOXAEHUS TPAHCMNOPTHLIX CPEACTB U paboThl CTPOUTENBHON
TEeXHUKM crneayeT ycTpavBaTb 4O Hayana paboT no Bo3BeAeHU0 (PyHAaMeHTOB.

6.5.3 Ha Tepputopun ¢ MHOroneTHemMep3anbiM1 rpyHTaMu BepPTUKaNbHY NAaHUPOBKY MECTHOCTU
cnefyeT Npov3BoAUTb, Kak Npasuno, noackinkon. MNMpu NnpuMeHeHnn B HEOBXOOUMBIX Criydasix Cpes3oK U
BblEMOK FpyHTa AO0SMKHbl BblTb MPUHATLI MEPbI MO 3alMTe BCKPbITbIX NIbAUCTLIX FPYHTOB OT NpOoTamBaHus,
pasMmbiBa M ONOM3aHWsA CKMAOHOB. [1oACkINKY MOXHO BbINOMHATL CHSIOWHOW NO BCEW 3acTpamBaemon
TepPPUTOPUN UK NOA OTAENbHbIE COOPYXEHUS UK UX rpynnbl Npu ycnosumn obecrnedyeHns cBoboaHOro
CTOKa MOBEPXHOCTHbIX BOA.

6.5.4 lNpy ucnonb3oBaHUM MHOroNeTHEMEP3NbIX FPYHTOB MO npuHUuMny | noaceinky cnegyet
BbINOSHSATb, KaK NpPaBunio, B 3MMHUI Nepuog, nocne npoMep3aHnsi Ce30HHOOTTasBLUEro Cnos rpyHTa (He
MeHee Yem Ha 0,2 M), nocrne npeaBapuTEnbHOW OYMCTKM MOBEPXHOCTU FPyHTa OT cHera. TonwuHa u
crnocob ycTponcTea NoACkINOK NPUHUMAKOTCS B 3aBUCUMOCTM OT MX Ha3HaYeHUs MeP3rOTHO-TPYHTOBBIX U
rmaporeosiorn4ecknx yCrnoBun.

Ha yyacTkax C CWMbHONbAMUCTBIMM TPYHTAMW W MOA3EMHbIMM fNbAamMu criegyeT ycTpavBaTb
CMMOLWWHbIE NO NfoWwaan Tennonsonupyrowmne nNoachinkn UNn 3KpaHbl, TOMLWMUHY KOTOPbIX HEOBXOANMO
yCTaHaBnMBaTb pacyeToM MO YCMOBUIO MNpedoTBpalleHus npoTavMBaHWs MNOACTUNAKLWEro nbAUCTOro
rPpyHTa COrMacHo YykasaHusM 8.2 ©1  UCKMIYEHWs  MOBbILWEHUS  NPUPOOHLIX  Temnepatyp
MHOrofieTHEMEP3MblX FPYHTOB. YCTPOMCTBO MNOACHINOK, WCMOSb3yeMblX B KayeCTBe OCHOBaHWUI
COOpYXeHun, criegyeT NpPon3BOAUTL COrfacHo ykasaHuam 6.3.14.

Mpn HeOBXOAMMOCTU MOHWXKEHUA NPUPOAHbLIX TemnepaTtyp CUMbHOMBbAUCTbIX T[PYHTOB U
NnoA3eMHbIX IbAOB B LENsax WCKMAYeHUs MpoueccoB nonsyyvyectn (npunoxeHuve W) Bo Bpems
9KCrnnyaTauuoHHOro nepuoaa, crnegyeT npegycMmaTtpuBaTbh akKTUBHYKO TepmocTabunusauuio rpyHTOB
OCHOBaHUS C NOMOLLbIO ycTaHoBkM COY.

6.5.5 MNpun ncnonb3oBaHUM MHOroNeTHEMEP3NbIX MPYHTOB B Ka4yecTBe OCHOBaHWM No npuHuwmny Il
BEPTUKaNbHYIO MNaHMPOBKY AOMNYyCKaeTCa OCYLEeCTBNATb MOACHINKaMW U BbleMKamMu rpyHTa. [loackinku
HaanexuT ycTpamBaTb, Kak NpPaBuIio, N0 OTTasHHOMY FPYHTY COSi CE30HHOMO NPOMep3aHNsa-0TTauBaHuUS.
BbleMKn rpyHTOB [O0OMyckaeTcsl BbINOSIHATb Ha HENPOCaZOYHbIX MpU OTTaMBaHWM TPYHTaAX WM ecrnuv
npeaycMOTPEeHO NPeAnocTpoevHoe oTTamBaHne 1 YNnoTHEHWE TPYHTOB NO4 COOPYXEHUSAMM.

YpoBEeHb MMaHMPOBOYHLIX OTMETOK, BbICOTY MOACHINOK, MYyOUHbI BbIEMOK TFPYHTOB, YKIOHbI
BOOOOTBOASLEN CeTu criegyeT NpuHMMaTh C y4eTOM pacyeTHbIX OCafoK FPYHTOB Npu oTTamBaHuu. B
HeobXoaANMBbIX cryvasix (CUINbHONBbAUCTLIE, 3aTOPGOBaHHbIE UM UMEKOLLNE HEPABHOMEPHYHO NbAUCTOCTb
rPYHTbI) cnedyeT OCYLLeCTBMATb YacTUYHOE OTTanBaHMe UNKU 3aMeHy FPYHTOB BEPXHErO MbAUCTOrO Crosi
WS YCTPOWMCTBO TEMMO3aLMTHBIX 3KpaHOB corracHo 6,4.4.

Mpn BbLICOKOM ypOBHE MOA3EMHbIX BOA HeobxoaMmo npegycmaTpuBaTb  Mepbl MO
npegoTBpaLLeHnto 06BoaHEHNSA 3arnybneHHbIX NoABanoB UMM TEXHUYECKUX STaXen 30aHus; NogHATue
YPOBHS MNAHUPOBOYHbLIX OTMETOK, YCTPOWCTBO ApeHaxa, MpOoTMBOMUNbTPALMOHHbIE 3aBeCbl, B TOM
yucne NbAOrpyHToBbIE M T.M. [pn NPOEKTMpPOBaHUM NPOTUBOMUNBLTPALMOHHBLIX 3aBeC BOAHbIM BanaHc
NnoA3eMHbIX BOA Ha 3acTpavBaeMow TEpPUTOPUUN JOIMKEH BbiTb COXpaHeH.

6.5.6 B coctaBe MeponpuaTMA NO WHXEHEePHOW MNOArOTOBKE TEeppUTOPUU AOMKHbI ObITb
npeaycMOTpeHbl NPUPOAOOXPaHHbIE MEPONPUATUSA, HanpaBrieHHble Ha BOCCTAHOBMEHWE HapyLUEHHbIX B



npouecce CTPOUTENbLCTBA NPUPOLHbLIX YCNOBUA, B cCOOTBETCTBUM C 16.4.

6.5.7 na obecnevyeHns yCTOMYMBOCTU N SKCMNyaTaLMOHHON NPUrOAHOCTU 30aHUN N COOPYXEHUIA
npy NpoOKnagke HapyXHbIX CeTen cucTeM BOAOCHabXeHus, kaHanusaumu, TennocHabxeHus criegyet
npegycmaTpuBaTtb, Kak MNpaBurio, TOT Xe MNPUHUMIM UCMONb30BaHWUs MHOroreTHeMep3nblX FPYHTOB B
Ka4yeCTBe OCHOBaHWW, KOTOPbLIA MNPUHAT ONs 30aHUA U COOPYXXEHWUR, pasMellaeMblX Ha [aHHOM
TepputTopun 3acTporiku. lNMpuMeHeHWe pasnuyHbIX NPUHLKMMNOB [OMYCKaeTCs Npu YCnoBUWM MpPOKNagku
ceTeln, Kak MpaBufo, B KaHasriax Ha TakOM pacCTOSHMM OT 34aHUN U COOPYXXEHUN, MPU KOTOPOM He
npou3ongeT W3MEHEHUA pacyeTHbIX TemnepaTyp OCHOBAHWW 30aHWA U COOPYXEHUW, unn npu
NPUMEHEHUN OpYrux Mep, NpeaycMoTpeHHbIx 6.1.5.

BBoAbl 1 BbIMNYCKN UHXEHEPHbIX CETEN B 34aHUSX UNU COOPYXKEHUAX M MPOKMaaKy 9TUX ceTen B
noanonbsax W TEXHUYECKMX ITaxax crnefyer OCylWecTBAaTb MO MPUHLUMAY  MCMNOMb30BaHNUS
MHOroneTHeMep3rblX rPYHTOB, MPUHATOMY ANS AAHHOMO 34aHUSA UM COOpYyXeHusi. KOHCTPYKUUs BBOAOB
N BbIMYCKOB AOMKHA BbITb Takown, YTOObI NPY MCNOSMb30BaHUN MHOrONETHEMEPS3IbIX FPYHTOB B KavyecTBe
OCHOBaHUS No NpuHLUKNY | ncknovanacb BO3MOXHOCTb MECTHOMO OTTaMBaHUS rPYHTOB UMM MOBbILLEHUSA
(NMpOTUB yCTaHOBMEHHOW B MPOEKTE) MX pacyeTHOM TemnepaTypbl, a MNpW WUCMONb30BaHWUM TPYHTOB B
KayecTBe OCHOBaHWs MO npuHuuny Il - yCKOpPeHHOro MeCTHOro oTTamBaHus W, Kak crneacTeue,
yBeSIMYEHHOM HEpPaBHOMEPHOCTU AethopMaLmm OCHOBaHUS OyHOAMEHTOB.

7 Pac4yeT ocHoOBaHU N yHOAaMEHTOB

7.1 O0wume ykasaHus

7.1.1 Tlpn npoekTupoBaHUM OCHOBaHUN U YHOAMEHTOB COOPYXEHWN, BO3BOOMMbIX Ha
MHOrofieTHeMep3rnblX FPyHTax, cnegyeT BbINONHATE TENNOTEXHUYECKME pacyeTbl OCHOBAHUA U pacyeTbl
OCHOBaHUA M (OYHOAMEHTOB Ha CuroBble BO3gencTBuA. B pacyeTax OCHOBaHWA W (pyHOAMEHTOB
HaOMEeXUT y4uTbliBaTh MPUHLUN UCNOSIb30BaHMUS MHOrONETHEMEpP3MbIX FPYHTOB B KayeCTBe OCHOBaHUA,
TENnoBoe U MeXaHW4Yeckoe B3aMoOeNCcTBUE COOPYKEHUSI U OCHOBAHUS.

7.1.2 OcHoBaHua K yHOaMeHTbl criegyeT paccyuTbiBaTb MO ABYM rpynnam npenesibHbIX
COCTOSHWIA: MO NEePBOW - NO HecyLen cnocobHOCTK, MO BTOPON - No AedopMaunam (ocagkam, npornéam u
np.), 3aTpygHSAlWNM  HOPManbHY0  SKChfyaTauuio  KOHCTPYKLUMWA  COOPYKEHUS, a  3fneMeHTbl
Xene3obeTOHHbLIX KOHCTPYKLMIA - U MO TPELLMHOCTOMKOCTM.

Mpwn pacyeTe No npefenbHbIM COCTOSHUAM HECYLLYIO CNOCOBHOCTL OCHOBAHUS U €ro OXuaaemble
Jedopmauuun criegyeT ycTaHaBnuBaTb C y4eTOM TemnepaTypHOro pexuma rpyHTOB OCHOBaHUA, a npu
npyHumne | - Takke C y4eToM NPOAOIMKUTENbHOCTU OENCTBMSA Harpy3oK M PeOoriorM4eckux CBOWCTB
rPYHTOB.

dyHOaMEeHTbl Kak 3fieMeHTbl KOHCTPYKUMW B 3aBUCUMOCTM OT WX Martepuana cregyet
paccudnTbiBaTb B cooTBeTcTBMM C TpeboeaHmsammn CI1 16.13330, CI1 35.13330, CI1 63.13330, CI1
64.13330. Pac4yeT ykaszaHHbIX KOHCTPYKUWIA npuBeaeH Takke B [4] u [5].

7.1.3 PacyeT ocHOBaHWin cnegyeTt Npon3BoauThb:

a) Npy UCMNonb30BaHUN MHOIONETHEMEP3IbIX FPYHTOB MO NpMHUMMY |: Mo Hecywen cnocobHoCTH -
Ons TBEpAOMEP3NbIX FPYHTOB; MO HecyLlen cnocobHOCTU 1 aedopmauusam - Ans nnacTUYHO-Mep3nbiX U
CUNBbHOMBAMUCTLIX FPYHTOB, @ Takke NoA3eMHbIX NbAO0B;

©) npu ncnonb3oBaHMN MHOMONIETHEMEP3IbIX FPYHTOB Mo npuHumMny IlI: no Hecywen cnocobHocTH -
B cny4asx, npegycmoTpeHHbix CI 22.13330; no gedopmaumsam - BO Bcex cryyasx, npu 3TOM AnS
OCHOBaHWN, OTTamBaloLLMX B NpoLecce aKcnnyaTauumn CoOOpyKeHUs, pacyeT no gedopMaunsam HagnexuTt
NPOn3BOANTb U3 YCNOBUSE COBMECTHON paboTbl OCHOBaHUS U COOPYXEHUS.

PacueT ocHoBaHuin No gedopmaLmsam criegyet Nnpou3BoAMTb HA OCHOBHbIE COMETaHUs HarpysokK u
BO3ENCTBUI; pacyeT Mo HecCyllen CrnoCoOBHOCTM - Ha OCHOBHbIE M OCOObIE COYETaHMs Harpysok u
BO3OENCTBUN.

7.1.4 Harpyskm n BO3OeNCTBUS, MNepedaBaeMble Ha OCHOBaHUS COOPYXeHWeM, criegyeT
yCTaHaBnMBaTb pacyeToM B cooTBeTcTBUM C TpeboBaHusmm CIT 20.13330 ¢ yyetom ykasanun CIl
22.13330, CI124.13330, a 4ns OCHOBaHUM onop MOCTOB 1 Tpyb nof Hackingmu - cornacHo CI1 35.13330.

Mpn mcnonb3oBaHWM MHOrONeTHEMEP3MblX FPYHTOB MO MPUHUMMY |, €Criu rpyHTbl OCHOBaHWUS
HaxoOATCs B TBEPAOMEP3NOM COCTOSIHUWM, a Takke B cnydvasix, npegycmatpmaembix CIT 22.13330,
Harpy3km 1M BO3OENCTBUSA Ha OCHOBaHWE AOrycKkaeTcd HasHadaTb 6e3 yyeTa MX nepepacnpegeneHus



HagdyHAAMEHTHBIMWN KOHCTPYKLUMSIMU COOPYXKEHUSI.

Mpy mMcnonb3oBaHMM MHOFOMNETHEMEPS3NbIX FPYHTOB B KayeCTBe OCHOBaHMA Mo npuHuuny |
Harpysku Ha OCHOBaHwWe criegyeT onpeaensTb, Kak NpaBuso, C y4eTOM COBMECTHON paboTbl OCHOBaHUSA M
COOpYXeHUS.

7.1.5 Harpysku n Bo3genctaus, kotopble no CI 20.13330 MOryT OTHOCUTLCS Kak K ANUTENbHbIM,
Tak U K KpPaTKOBPEMEHHbIM, MpU pacyeTe Mep3fibiX OCHOBaHUW MO Hecylleh CNOoCOBHOCTU OOSMKHbI
OTHOCUTbLCS K KpaTKOBPEMEHHbIM, a MNPy pacyeTe OCHOBaHW Mo AedopMaunsam - K ANUTENbHbIM.

Bosgencteus, Bbl3BaHHbIE OcagKamu rpyHTOB Npu NpeycMOTPEHHOM B NPOEKTE OTTauBaHUN UX B
npouecce aKcnryaTaunm COOPYXEHUS, criedyeT OTHOCUTb K OTUTENbHbLIM; BO3OEeNCTBUSA, CBA3AHHbIE C
BO3MOXHbIM NpoTanMBaHMEM W Mpocagkamu rPyHTOB MPU HapyLIEHUSX 3KCNIyaTauMoOHHOro pexuma
COOpYXEeHUS, - K OCODbIM.

7.2 PacyeT OCHOBaHUN M (pyHOAMEHTOB MpPU MUCMOSIb30BAHUM MHOrOSIETHEMEP3MbIX FPYHTOB MO
npuHuuny |

7.2.1 Pac4eT ocHOBaHUN oyHOAAMEHTOB NO NepBON rpymnne npegenbHbIX COCTOAHUIA (MO HecyLLen
CnocobHOCTU) MPOM3BOAUTCSA UCXOOSA U3 YCMOBUS

F<F,y, 7.4)

roe F - pac4yeTHad Harpy3ka Ha OCHOBaHUe;

4 - Hecywas cnocobHOCTb OCHOBaHWs, onpegensiemas pacdetom (7.2.2), a AnNs OCHOBaHWM
CBaWlHblX (PYHAAMEHTOB - [AOMOMHUTENbHO W MO [AaHHbIM MONEBbLIX MUCNbiITaHun ceBan (7.2.11) un
CcTaTMYecKoro 3oHaMpoBaHusa (Nnpunoxexue J);

| - KO3 PULMEHT HAOEXHOCTM MO OTBETCTBEHHOCTU COOPYXEHUS, MNPUHMMAEMbIA B
cooTtBeTcTBUN C TpeboBaHuamn CI1 22.13330 B 3aBMCMMOCTM OT BMAA W YPOBHA OTBETCTBEHHOCTM
COOpYXeHud, a Ans ocHoBaHW onop MocToB - cornacHo CI1 35.13330 n ykazaHuam 12.13.

7.2.2 Hecywasa cnocobHoOCTb OCHOBaHMs Y | kH, BepTMKanbHO HarpyXeHHOW BUCSIYEN CBan UMn
crtonbyaroro doyHAaMeHTa onpegenseTcs no dopmyre

F,=YY| RA+ R A

i=1 (7.2)

roe Vi TEMNepaTypHbIl KOIPMULMEHT, YYMTbIBAKOLIUIA U3MEHEHMS TemnepaTypbl TPyHTOB
OCHOBaHMA WK3-3a CryYalHbIX M3MEHEHWIA TemnepaTypbl Hapy)XHOro BO3adyxa, onpegensieTcs no
ykasaHusiM npunoxenus [1;

Ye - kK09(hPMLUMEHT ycnoBu paboTbl OCHOBAHUS, MPMHMMAEMBbIV MO ykasaHuam 7.2.4;
R - pacyeTHOe conpoTmBreHMe Mep3roro rpyHTa nog HWKHUM KOHLLOM CBau UM Nog nogoLuBOn
crtonbyartoro coyHAameHTa, klla, onpegensaeTcsa CornacHo ykasaHuam 7.2.3;

2
A - nnowadb NoAdowWwBbl cTonéyaToro dyHaAaMeHTa Unu nroLwaib onvpaHusl CBaun Ha rpyHT, M ,
npuHMMaemMasi Ons ChMoOWHbIX CBal paBHOM MNIOLWaan MX MNOMEepeyvyHoro ceyeHus (Mnu nnowagm
YLUMPEHWS), AN MOMblX CBail, MOrPYy>KEHHbIX C OTKPbITbIM HWXHUM KOHLOM, - Mrowann nonepevyHoro
ceyeHus cBan GPyTTO MPU 3arofiIHEHWN €€ MOSIOCTU LIeMEHTHO-NEecYaHbIM PacTBOPOM UMM TPYHTOM Ha
BbICOTY He MEHEE Tpex ANamMeTpoB CBau;

R

afi pac4yeTHOE cConpoTuMBIrieHUE Mep3noro rpyHta wunn rpyHToBoro pacrtBopa casury no



©OKOBOW MOBEPXHOCTM CMep3aHus cBau unu ctonbyatoro pyHoameHTa B npedenax i-ro crosi rpyHTa,
klMa, onpenendemoe cornacHo ykasaHnam 7.2.3;

afi . nnowagb NOBEPXHOCTM CMEpP3aHus i-ro Cnos rpyHTa ¢ OOKOBOW MOBEPXHOCTbLIO CBau, a
ans cronbyatoro yHoameHTa - nnowiadb MOBEPXHOCTU CMep3aHUst TPyHTA C HWKHEN CTyneHblo

2
dyHOaMeHTa, M ;

N - YUCMO BbIENEHHbIX NPU pacyeTe CrioeB MHOMONETHEMEPS3IOro rpyHTa.

MpumeyaHus

1 lNpn pacuyeTe Hecyllen CNOCOBHOCTU OCHOBaHMSA CTonbyaToro dpyHAaMeHTa Cuilbl CMep3aHus
rpyHTa, onpegensiemble BTOPbIM crnaraembiM Opmyrnbl (7.2), y4yuTbIBalOTCA TOMBKO NPW YCNOBUK
BbINOMHEHMSA OBpaTHOM 3acbIMKM Nasyx KOTNOBaHa BMaXHbIM FPYHTOM, YTO AOMMKHO ObiTb OTMEYEHO B
npoekTe.

2 B cnyyaax, korga crnov Ce30HHONO MpOMep3aHus - OTTaMBaHUA He ChvBaeTcs C
MHOrofneTHemMep3rnbiM FPYHTOM, HeCyLlytd CNocoBHOCTb cBan B npegenax Hemepsnoro cros rpyHta
ponyckaetca yuutbiBaTe Mo CIT 24.13330. lMpu 3TOM AOMXKHbI ObITb NPegyCMOTPEHbl Mepbl MO
crabunusauun BepxHer MNOBEPXHOCTU MHOFONIETHEMEP3NOro rpyHTa, a pacyeTHble COMpPOTUMBEHUSN
TanuKoBbIX TPYHTOB (KPOMeE KPYMHOOBMOMOYHBLIX M NMECKOB CO CTEMNEeHbK BAAXXHOCTU He MpeBbILaloLen
0,8) BOoonb 6GOKOBOM MOBEPXHOCTU CBaW, MpUHMMaemble MO HopmaTuBHbiM Tabnuuam CI1 24.13330,
cnenyet 6paTbh C NOHWXaLWMMn koaddpurumeHtamn: 0,8 - AnNa rMUHUCTLIX TPYHTOB, 0,9 - ANS necyaHbIX
BOZIOHACILLIEHHbIX TPYHTOB; AONSA OPYrUX TPYHTOB MOHWXKaOLWME KO3MMULMEHTLI ONpeaenstoT no
OMbITHLIM AAHHbIM.

7.2.3 PacyeTHoe OaBneHve Ha Mep3nbli rPyHT noA nodowson dyHaameHTa R m pacdeTHble
CONPOTMBIIEHNSS MEP3Moro rpyHTa WNM TPYHTOBOrO pacTBopa CABUNY MO MNOBEPXHOCTUM CMep3aHus

R
dyHoamenta 4 ycTaHaBMMBAIOTCS MO JAHHBIM UCTbITAHWIA TPYHTOB, NPOBOAUMbBIX B COOTBETCTBUM C

FOCT 12248, c y4eToM KOahpMLMEHTa HAOEXHOCTU NO FPYHTY Vg, npuHMMaemMoMy corracHo 5.8, n
T
pacyeTHbIX TemnepaTyp rpyHTa OCHoBaHus ™ 2 un € onpegensemMmbiX TENIOTEXHUYECKNM

pacyetom no 7.2.7.
Mo pesynbTataM WCObITAHWA TPYHTOB LUAPWKOBBLIM LUTAMMNOM WM Ha OOHOOCHOE cxXaTue
pacyeTHble 3HadeHus R, klMa, BblumcnaTca no popmyne

R=5,7¢,/Y,+Y,d 73)

C
roe " - HopMaTMBHOE 3Ha4yeHue NpeaenbHO ANUTENbHOro cuenneHus, kla, npuHumaemoe

c,=c, ¢,=0,5R

pPaBHbIM: n 8n NpPn UCMNbITAHUAX TPYHTOB LLAPUKOBbLIM LLUTAMMNOM U . Npn UCMNbITAHNAX Ha

C R
OOHOOCHOe cxaTtue, roe 8" n ¢ - cOOTBETCTBEHHO MNpeaeribHO ANUTENbHOE 3JKBMBANEHTHOE
cuenneHne 1 conpoTUBIIEHME FPYHTa OQHOOCHOMY CXKaTuHo;

Vi - pacyeTHOE 3Ha4yeHne yaernbHOro Beca rpyHTa,
d - rnybuHa 3anoxeHus yHOaMeHTa, M;

Ve

KH/M3;

- KO3 PULUMNEHT HALEXKHOCTM MO FPYHTY.

C
HopmaTtuBHoe 3HaveHme ' ponyckaeTcsi NMpuMHUMATb COMMacHO YKa3aHWsM PEKOMEHOYEeMOro
npunoxexHuna Jl.

R
B cny4dadax, npegyCMOTPEHHbIX 5.9, pacyeTHble 3Ha4YeHUA Rwn af AonyckaeTcAa npuHMMmaTb no



Tabnuuam npunoxeHusa B.
Mpun pacyeTax HecyLlen cnocOBHOCTU OCHOBaHWUI 3HayYeHus R cnegyeT npuHMMaTh: Ans CBalHbIX

dyHOaMEHTOB - NpU pacyeTHOM TemnepaType rpyHTa < Ha rnybuHe z, paBHOW rNybuHe norpyxeHus

T
cBau; Ansa cronbyaTtbix yHAaMEHTOB - NPY pac4YeTHON TemnepaType rpyHTa " Ha rnybuHe 3anoxeHus
noaoLWwBbl yHAaMEHTa.

R

PacueTHble conpotusnenus capury 4+ cnemyet npuHuMaTh: Anst cBanHbIX hyHAAMEHTOB - Mpy
TemnepaType rpyHTa < Ha rnybvHe cepeauHbl i-ro crosi rpyHTa; Ans ctonéyatbiX yHAAMEHTOB - Mpw

T
TemnepaTtype rpyHTa ' Ha rnybuHe, COOTBETCTBYHOLLEN CEPEAMHE HUXKHEN CTyneHn yHaaMeHTa.
Mpu pacyeTax HecyLlein cnocoBHOCTM OCHOBAHWUS BUCAYEN CBaW, PACMONOXEHHOW B OOHOPOAHbIX

R
Mo COCTaBy MHOrOfIETHEMEP3NbIX FPyHTax, Nno dopmyne (7.2) 3Ha4yeHus af npuHMMaeTcs Npu cpeaHen

y T
(okBMBaneHTHON) Temnepatype rpyHTa ¢ (7.2.7).
[ns 6ypoonyckHblX CBaW pacyeTHOe COMpOTUBIIEHWE CABWUrY HeobxoauMMOo MNpUHUMaTh

HaMMEHbLUMM M3 3Ha4YeHUn casura no NOBEPXHOCTN CMep3aHuA cBau af n caoBura no rpyHty wunum

R h y R h y
OypoBomy pactBopy “'; onsi GypoHaOMBHbIX cCBa - MO 3HadeHuto 7. TNpu pacyeTe HecyLlen
CNoCOBHOCTU KOMOMHMPOBAHHbBIX CBall (OepeBOMETarIMYecknx, COOPHO-MOHOMUTHBIX U Ap.) 3HAYEHMUS

af cnepmyeT NpUHUMATL C YY4ETOM HEOAWMHAKOBOW MPOYHOCTV CMEP3aHUsl C FPYHTOM WX PasfnyHbIX
9MNEeMeHTOB B COOTBETCTBUM C yKa3aHUsIMU NpunoxeHus B.
Onsa cean (kpome 6ypo3abuBHbIX), oNMpaeMbliX Ha NecyaHo-LebeHOUHYI0 NOAYLUIKY BbICOTON He
MeHee Tpex OMaMeTpOB CKBaXWHbl, NMpU AnameTpe CKBaXuHbl He Gonee nornytopa OMaMeTpoB CBaw,
pacyeTHoe 3HayeHne R gonyckaeTcs NnpuHUMaTh ANd rpyHTa NOAYLIKKW, a 3HavyeHue A - paBHbIM nnoLaan

i20,2

32604 CKBaXKMHbI. I'IpM onnpaHun cBal Ha nbOUCTble FPYHTblI C INbAUCTOCTbLIO

n=1-1i
3HayeHusa R cnegyeT NpyHMMAaTh C NOHUXKAaKLWMM KoadduumneHTom t

[na KpaTKOBpPEMEHHbIX Harpy3ok C BpeMeHeM [feucTBusi t, paBHbIM WM MEHbLUUM

pacyeTHble

R
NPOAOIMKUTENLHOCTU MEPEPLIBOB MEXAY HUMM, pacyeTHble 3HadeHnst R v~ 4 gonyckaeTcs npuHUMaTh
n
C MOBbILIALLM KOIDDULNEHTOM [ (KpOMe OMop MOCTOB) B COOTBETCTBMU C AaHHLIMU Tabnuubl 7.1.

Tabnuua 7.1

Bpemsa genctena Harpysku t, 4 0,1 0,25 0,5 1 2 8 24
KOS(beVILWIeHT y 1,7 1,5 1,35 1,25 1,2 1,1 1,05

7.2.4 KoadhduumneHT ycroBun paboTbl OCHOBaHUS Ve npuHnmaeTcsa no Tabnuue 7.2 B
3aBUCMMOCTM OT BMAA 1 CNOCOBOB yCTPOMCTBa PyHOAMEHTOB (KpOME Ornop MOCTOB).

Tabnuua 7.2
Buabl dyHaameHToB 1 cnocobbl MX yCTpoMCcTBa KoadhpumumeH
T Ye
Cronbyatble n gpyrve snapl yHAaMEHTOB Ha €CTECTBEHHOM OCHOBAHUM 1,0




To e, Ha noAchInkax 0,9
BypoonyckHble cBan C MPUMEHEHMEM MPYHTOBbIX PpacTBOPOB, MpeBbILIaLLMX Mo 1,1
NPOYHOCTUN CMEepP3aHnsa BMeLLaloLLMe rpyHThl

To xe, Npy paBHOMEPHOW NPOYHOCTU FPYHTOBLIX PACTBOPOB M BMELLAOLLEro rpyHTa 1,0
OnyckHble 1 6ypoHaburBHble cBan 1,0
Bypoob6caaHbie, 3abvBHbIe 1 Bypo3abusHblie cBan Npu guameTpe NUAEepPHbIX CKBaXKMH 1,0
meHee 0,8 guameTpa cBam

ByposabusHble Npy 6onblueM gameTpe NUAepHbIX CKBaXKMH 0,9

3HaueHusa koadpdpuumneHTa VC, npuBedeHHble B Tabnuue 7.2, OonyckaeTcs yBenuuvMBaTb
NPOMNOPLMOHANbHO OTHOLLEHUIO MOSMIHOW Harpysku Ha (PyHOAMEHT K CyMMe MOCTOSIHHbIX U ANUTENbHbIX
BPEMEHHbIX Harpy3ok, Ho He Bboree Yyem B 1,2 pasa, ecnu pacdeTHble 3Ha4YeHUst Aeopmalmnin OCHOBaHNS
npv 3TOM He ByAyT npeBbIWaTh NpeaenbHO ONYCTUMbIX 3HaYEHUN.

7.2.5 Tlepepaya Ha yHOAMEHTbI MPOEKTHbLIX HArpy3ok [AonyckaeTcs, Kak npasuno, npu
TemnepaTtype rpyHTOB B OCHOBaHUW COOPYXEHUSI He Bbllle YCTAHOBMEHHbIX Ha 3KChnyaTaunoOHHbIN
nepvog pacqeTHbIX 3HadYeHun. B Heobxoammbix crnydasx crnegyeT npegycmaTpvBaTb MepOnpusTUS no
npegsaputensHoMy (0O 3arpyXeHus oyHOAaMEeHTOB) OXNaXKAEHUIO NNacTUYHO-MepP3nbiX FPYHTOB (6.3.5)
00 YCTaHOBIIEHHbIX pacyeToOM 3Ha4YeHU TeMnepaTtypbl.

Mpn cooTeeTcTBYyOWEM OBOCHOBaHWM pacyeTOM OCHOBaHWA MO AedopMaunsiM [onyckaeTcs
3arpyxatb yHOamMeHTbl MNpy TemnepaTypax rpyHTa Bblle pacYeTHbIX, HO He Bblle 3HaYeHWN:

T,

rme Y - Temnepatypa Hayana 3amep3aHus rpyHta (b.5). Hecywas cnocobHocTb ocHoBanuss Y B
39TOM Cny4ae [OIKHa OnpeaensiTbCa NpU pacyeTHbIX TemnepaTtypax rpyHTa, ycTaHaBnvBaembix 6e3

Y

- Anga necyaHbIX U prﬂHOO6J’lOMO‘-IHbIX FPYHTOB ” - Ana rMuHUCTLIX,

yyeTa TENMOBOro BNUSHUA COOPYXeHns no chopmyne (7.8), npuHnumas koapdumumeHT "€ no pac4yery.

7.2.6 PacyeTHble TemnepaTypbl rPyHTOB Tm, 2 m ¢ onpegensalTca pacyeToM TEMSI0BOro
B3aMMOLENCTBUS COOPYXXEHUA C MHOrofieTHEMEP3NbIMWU FPYHTaMM OCHOBaHUS B MEpPUOANYECKn
YCTaHOBMBLLUEMCS TEMMOBOM pPeXUMe C y4eTOM NepeMeHHbIX B ro40BOM NepUoLe YyCrnoBui TennoobmeHa
Ha MOBEPXHOCTU, (HOPMbI U Pa3MePOB COOPYXKEHWUS, rIyOMHbI 3aN0XeHN U pacnonoXeHns PyHaamMeHTOB
B NfaHe, a Takke TEMNfoBOro pexmma COOPYKEHUS U MPUHATBIX CNOCOBOB U CPeacTB COXpaHeHUs
MEep3ri0ro COCTOSHUS TPYHTOB OCHOBAHWSI.

Mpn pacyeTax MHOrOMIETHEMEP3NbIX OCHOBAHMM MO HECYLLEN CrnocobHOCTM U aedopmauusm

pacyeTHble TeMnepaTypbl rPYHTOB m , i ¢ cnenyet npuHnMMaTb paBHbIMU!

T

M - MakcumanbHOW B TrOOOBOM Mepuofe Temnepatype [pyHTa B YCTaHOBMBLUEMCS

Z y o
3KCcnnyaTtauyMoHHOM pexunme Ha rny6|/|He 3arioXXeHunsa d)yH,u,ameHTa d, OTCYHUTbIBAEeMOWU OT BEPXHEU
NOBEPXHOCTN MHOIoJfIeTHEMEP3NIOro rpyHTa;

y y Z

¢ . MaKkcuMarnbHO B rofoBOM Nepuome CpedHeil no rrybuHe 3anoxeHus dyHoamenta @

TemnepaTtype MHOrONeTHEMEP3NOro [PyHTA B  YCTAHOBMBLLUEMCSI  9KCMyaTauUMOHHOM  pexume

(aKBMBaneHTHaa TemnepaTypa rpyHTa);

Z - TemnepaTypa MHOroNeTHEMEP3NOro rpyHTa Ha [aHHOW rNyOuMHE z OT ero BepXHeWn
NMOBEPXHOCTU, NPMHUMAEMON Ha MOMEHT YCTAHOBMNEHUSA TemnepaTypbl € .

7.2.7 [O0nAa OCHOBaHWMN CBaWHbIX, CTONOYATLIX M OPYrMX BUOOB (PYHOAAMEHTOB COOPYXEHUN C

XONOAHbIM (BEHTUNMPYEMbIM) NOANOMbLEM, Onop TPybonpoBOAOB, NUHWIA 3NEKTponepeaadn, aHTEHHO-

MauyTOBbIX COOPY>KEHWIA, KDOME OCHOBaHWIA OMOpP MOCTOB, pacyeTHble TeMnepaTtypbl rpyHToB ", % n©



¢ ponyckaeTcsi onpeaensTb no hopmynam:
05151 OCHOBaHUN COOPYXEHUI C XONOAHBIM MNOANONbEM
non cepeanHOn COOPY>XEeHUs

T z,ez(T(; —be)a +(T0‘To' )k1+be |

m, m,z.e 4)
noJ Kpaem CoopyXeHust
Tm,z,e= ( T(; - be)am,z,e+ ( TO_ T(; )( 0.5 Gm, ,e+ kZ) + be (7.5)

noa yrrnamumn CoopyXeHuaA

Tm,z,e= ( T(; - be)am,z,e+ ( T() - T(; )( 0’750m,z,e+ k3) + be

, (7.6)

ANs onop NUHWUIA 3neKTponepeaayn, aHTEHHO-MaYTOBbIX COOPYXXEeHU 1 Tpyb6onpoBoaoB

A
Lo (T3 = Ty )0 it Ty
!
rme O - pacuyeTHas cpedHerogoBasi  TemmepaTypa Ha  BEpXHel  MOBEPXHOCTY
MHOroneTHeMep3roro rpyHta B OCHOBaHUM COOPYXXEeHUA, OC, onpependaemMasa corfiaCHo nNpui1oXXeHunto ,D,,

bf - TemnepaTypa Hauana 3amep3aHus rpyHTa, °C, onpeaernsieMast CorlacHo Npunoxexuto b;

T
0 . pacyeTHas cpegHerogoBasi TemnepaTypa [pyHTa, °C, ompenensieMasi COracHo
npunoxexHuto I;

a o aq
s Z N - KOSd)d)VlU,MGHTH CE€30HHOIo U3MEeHEeHUA TemnepaTypbl rPyHTOB OCHOBaHUA,
YN, 05 (405)

npUHUMaeMbIx No Tabnuue 7.3 B 3aBUCMMOCTH OT 3HaYeHUs napameTpa ,

roe z - rny6|/|Ha OT KPOBJIN MHOIONIETHEMEP3NOro rpyHTa, M;

,El,)K/(M3- °C)

, onpependaeMble CorftaCcHO NpunioXeHunto b;

Bt/ ( M- °C)

I - TennonposogHocTb Mep3mnoro rpyHTa, , onpegensemble COrnacHo
npunoxeHuto b;

f- obbeMHas TeNNOeMKOCTb,

kl kz k& . 0 7.4
, 7] KO3(hPULNEHTBI TEMMOBOrO BIUSHUS COOPYXXEHUH, NpUHMMaeMble no Tabnuue 7.
B 3aBMCUMOCTM OT OTHoLWeHu z/B n L/B, L n B - COOTBETCTBEHHO ANMHA U LWMPUHA COOPYXKEHUS, M;

IS - KOB(PPULMEHT TENMOBOTO BIIMSHUA U3MEHEHMSI MOBEPXHOCTHLIX YCMOBUI MPW BO3BEOEHUM
PyHOAMEHTOB NMHENHbIX COOPYXEHWW, MpUHUMaembli no Ttabnuue 7.5 B 3aBUCMMOCTM OT Buaa U
rny6uHbl 3anoxeHus PyHOaMEHTOB Z, M.

Tabnuua 7.3

KoadhdpurumeHTsl
o 3HayeHus ZW , <’ (quS)
0 [ 1000 | 2000 [ 3000 [ 4000 [ 6000 [ 8000 [ 10000 [ 15000 | 20000




(0) (25) (50) (75) | (100) | (125) | (150) | (175) | (250) | (300)
o 0 0,28 0,47 0,61 | 0,71 0,85 | 0,92 0,96 0,99 1,00
" (0) |(0,38) | (0,61) | (0,76) | (0,85) | (0,91) | (0,94) | (0,96) | (0,99) | (1,00)
o 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)
Tabnuua 7.4
dopma L/B T, T. T,
COOPYKEHMS: p KoadppuumeHTol Kk aons onpegenenuns “m | "z
B nnaHe I npwn z/B k npu z/B k npu z/B

025 05|10 |20 |025] 05| 10| 20 [025] 05 | 1,0 | 2,0
Mpsmoyrons | 1 | 0,41 | 0,67 | 0,87 | 0,96 | 0,17 | 0,28 | 0,39 | 0,47 | 0,06 | 0,10 | 0,17 | 0,22
=T et Bl B B e B B B B Rl Bl

Kpyrnas - 1045|071 089|097 022 032]| 0,40 | 0,45 - - - -

MpnmeyaHus

T, T,

1 B uncnutene YKa3aHbl 3Ha4YeHuns KOSde)I/IU,VIeHTOB k ans TemnepaTtyp " n “<, B 3HaMeHaTene -

Ans Temneparypsl L.

2 Npu z/B = 0 k03(pPULMEHTDI k , k " ks cnegyet npuHMMaTh paBHbiMu 0.

Tabnuua 7.5
Bunb! yHpamenTos KoacppumumeHt ks npuz, m
ao 2 oT2 006 CB. 6
MaccuBHble 1 CBalHble C POCTBEPKOM, 3arfybrneHHbIM B rpyHT 0,7 0,9 1,0
CBalHble C BbICOKUM POCTBEPKOM U COOPHbIE NoA ONopbl paMHO- 0,9 1,0 1,0
CTOEYHOro Tmna

7.2.8 PacyeTHble TeMnepaTtypbl MHOrofieTHEMeEpP3JibiX TPYHTOB OCHOBaHUA be3 y4dyeTa TennoBoro
BITUAHNA COOPYXEHUA onpenendAoTcd no d)opmyne

L= (To=Ty)a, . Ty 7.8

roe obosHaveHuns Te xe, 4To B hopmyre (7.4).

7.2.9 PacyeTHble TemnepaTtypbl rPyHTOB OCHOBaHMN (DYHOAMEHTOB, OXIaXAaeMblX CUCTEMOW
BEHTUNUpyembIX TpyO, kaHanoB wunu nonocteh B yHaameHTax (6.3.3), crnegyeT onpenendtb U3
COBMECTHOrO TEeMNSI0TEXHNYECKOro pacyeTa OCHOBAHUS U CUCTEMbI OXNaXAeHWs, UCXOAA U3 YCIrOBUS



YHSE%US)

roe TO - pacuyeTHass cpegHerogoBasi TemnepaTypa Ha  BepxHEel MOBEPXHOCTH
MHOrOfeTHEMEP3IIOro rpyHTa B OCHOBAHMM COOPYXXEHUSA, OTBEYatoLLas NPOEKTHOMY MOMOXEHUIO rPaHUL b
CE30HHOro OTTanBaHWS FPYHTOB, BKIOYAsH TPYHTbI NOACHIMNKM.
Mpn paBHOMEPHOM PaCMONIOKEHUN OXnaxaawwmux Tpyd unu kaHanoB noA Bcen nnowaibto
r T
COOpPYXXEHUsA pacyeTHble TemnepaTypbl FPYHTOB B €ro ocHoBahwum ™ 2y €  pgonyckaeTcs
onpegensiTb Kak ANA COOpPYXEeHWM C XxonodHelM nognoneem (7.2.7) npu cpegHeM Mo nnowiagm

COOPYXeHUs 3HaueHUn Temnepatypbl O .

PacyeTHble TemnepaTypbl T[PYHTOB  OCHOBaHWiA  (OyHOAMEHTOB, MpU  MCMOMb30BaHUU
TEPMOCTabunNM3aLmmn rpyHToB [OMNyCKaeTCsl PacCYUTbIBATh YACNEHHBIMU METOAAMY C Y4ETOM U3MEHEHUS
TeMnepaTyp Npu aKCnyaTaumm COOpyKeHus:.

7.2.10 Hecywasa cnocobHOCTb OCHOBaHWA OAMHOYHOM cBam Y no pesynbTatam MNOMEBbLIX

MCMbITaHWIA CBaW CTaTUYECKOW BOABMAMBAIOLLLEN HArpy3Kon onpeaensieTcs no dpopmyre

u,n

Ve

F,=Yk
,(7.10)

roe kK - KoadUUUeHT, y4nTbIBaOLLMIA pasnuymne B yCrioBuaxX paboTbl ONbITHOM U MPOEKTUPYEMbIX
cBai 1 onpeaensiemMbl No popmyne

k=F |F
wp o (7.11)

WPy W . 3qayeHue Hecylleil CMoCOBHOCTM COOTBETCTBEHHO MPOEKTUPYEMOIA M OMbITHOIA

5 R
cBal, paccuuTaHHble no dopmyne (7.2) no 3HavyeHusiM R u af npUHUMaeMbIM MO Tabnmuam
npunoxeHnsa B: Ans npoekTMpyemMon cBaun - Npu pacyeTHbIX TeMnepaTypax rpyHTa, ycTaHaBnMBaeMbIX
cornacHo ykasanuam 7.2.3 n 7.2.6, a OAna OMbITHOW cBau - NpW TemnepaTtypax, U3MepeHHbIX Nnpu
UCNbITaHWUW;

W HopmaTMBHOE 3HaYeHue npedenbHO ANUTENbHOrO COMPOTUBMEHUSI OCHOBaHMUSI OMbITHON
CBau CTaTU4ECKOWN Harpyske, onpeaensieMoe no AaHHbIM UcnbiTaHusa ceav B cootBeTcTBMM ¢ TOCT 5686
¢ yyeTom TpeboBaHun FOCT 20522;

Vg - KO3 PMLUMNEHT HALEXKHOCTU MO FPYHTY, MPUHUMAEMBbIN paBHbIM 1,1.

7.2.11 Konn4yecTBEHHYIO OLEHKY XapakTEPUCTUK MEXAHUYECKMX CBONCTB M HECYLLE CNOCOOHOCTH
OCHOBaHWIN CBail B MHOrorieTHEMepP3riblX rPyHTax rno AaHHbIM CTAaTUYECKOro 30HOUPOBAHUS NPOBOASAT Ha
OCHOBE 3AMMUPUYECKUX WU  MOMYySMMAMPUYECKMX 3aBUCMMOCTEN (Tabnwuu), ycTaHaBnvMBaeMblX B
pesynbTaTe KOppensunoHHO-PErpecCMOHHOr0 aHanu3a AaHHbIX napannernbHbIX WUCNbITaHUA PYHTOB
npambiMn MeTogamu, cornacHo FOCT 12248 n TOCT 5686, 1 MeTOAOM CTaTU4ECKOro 30HAMPOBAHUS.

7.2.12 Hecywyto cnocoBGHOCTL OCHOBaHMA  CTONO4YaToro dyHOAMEHTa, Harpy>KeHHOro
BHELIEHTPEHHO CXMMalOLLEen Harpyskomn, JOonyckaeTcs onpenenstb B cooTBeTcTBUM ¢ TpeboBaHusamu Cll
22.13330. lNpn 3TOM 3KCLEHTPUCUTETHLI MPUITOXKEHUA PaBHOAEWCTBYIOLWEN BCEX Harpy3ok Ha YpOBHe
noaowWwBsbl yHOAMeHTa cregyeT onpeaensaTb C y4eTOM CMep3aHus rpyHTa ¢ GOKOBOW MOBEPXHOCTbIO
HWXHEWN CTYNeHn pyHaameHTa no popmynam



e,=(M,—~M,)/F

;(7.12)
€ % o .
rae n - COOTBETCTBEHHO O3KCUEHTPUCUTETbI MNPUNOXEeHUA paBHOAEUCTBYHLLUEN BCEX

Harpy3okK OTHOCUTESIbHO ocen npﬂmoyroanon noAoLLUBbI cbyH,u,ameHTa CO CTOpOHaMn a n b, m;

M

a n b . MOMEHTblI BHELWHNX CUJT OT PaCHETHbIX HarpysoK OTHOCUTEJNTbHO TeX Xe OCGVI,
KH-m.

F - pacueTHass BepTukanbHasi Harpyska, kKH, OT coopyxeHusi Ha OCHOBaHWe, BKMYas BecC
dyHOAaMeHTa U1 rpyHTa, nexatlero Ha ero ycrynax;

af - 4aCTb MOMEHTa BHELIHUX Cun, KH M, BOCMpUHMMaemMaa KacaTtellbHbIMM CUaMu

CMep3aHUsi MHOrONIETHEMEP3Moro rpyHTa ¢ GOKOBbLIMY MOBEPXHOCTSMMU HWDKHEN CTyneHu dyHaaMeHTa

BbicOTOM P 1 BbluMcnsiemasi no chopmyne

M =YN.R shab (714

Vi,

roe Yo - 0603HayYeHuna Te xe, 4To B hopmyne (7.2);

af - pacyeTHOe COMpOTUBIEHWE MepP3Moro rpyHTa casury, klla, npuHuMaemoe no 7.2.3.

(%=0)

Hpm OKCUEHTPUCUTETE HArpy3kn OTHOCUTESIbHO OAHON ocK d)yH,u,ameHTa

Maf,KH'M

OonyckaeTcd

, onpenenarb no gopmyrne

Mafzytchafhpa(b +O,5a) (7.15)

roe a - CTopoHa nodoLwBbl yHAaMeHTa, napannenbHas NocKoCTU AEUCTBUS MOMEHTA, M.

7.2.13 Pac4yeT cBalHbIX (PyHOAMEHTOB Ha [EeNCTBME TOPU3OHTalbHbIX Harpys3ok (cun w/vnu
MOMEHTOB) ¥ BO3OENCTBUN (TEMMepaTypHOro pacluMpeHusi pocTBepka 1 np.), cnegyeTt npousBoanTb C
Yy4€TOM WHXEHEPHO-reOKPUONOrMYeCcKNX YCroBUA M3 YCIOBUS COBMECTHOW paboTbl CBanl U rPyHTOBOrO
OCHOBaHUS C UCMOMb30BaHNEM anpobMpPOBaHHbIX re0TEXHUYECKUX NporpamMm. PacyeTHas cxema JormkHa
oTBeyatb TpeboaHusam 7.1.2 CI1 24.13330. Metoguka pacyeTa [OMDKHA YYUTbiBaTb BUSHWE
NPOAOMBLHOW CUMbl HA M3rMb, a Takke nonepeydHbIX cun 1 gedopmaumi Ha NPoAOSbHOE CXaTue CTBorna
cBaw.

B3aumopeinictBne cBan ¢ rpyHTom (MO GOKOBOM MOBEPXHOCTM M HMDKHEMY TOpLY) OOMNycKaeTcs
y4uTbiBaTb C MOMOLLbIO HESNIMHEWHbIX KOHTAKTHbIX 3N1eMEHTOB (KOHTakTHOMW wmogenu). [Npu manbix
(ynpyrux, nuHenHbIX) AedopMaunsX XEeCTKOCTb KOHTAKTHOrO 3rfieMeHTa [AOfKHa COOTBeTCTBOBATb
CcTaHAapTHbIM gedOpMaLMOHHBLIM XapakKTeEPUCTMKaM TpyHTa (Moaynb gedopmMauni, KoapULMEHT
MyaccoHa). lNpo4HOCTb M MnacTudeckne gedopmauum rpyHTa (KOHTAKTHbIX 3M1EMEHTOB Yy OGOKOBOW
NMOBEPXHOCTU CBau W MOL €€ HWXKHMM TOpuOoM) crefyeT paccuuTbiBaTb C MNPUMEHEHUEeM YCIoBUSA
npeaensHoro paBHoBecusa KynoHa-Mopa. pu pacyeTe CBaWHbIX FPYMnn XapaKTePUCTUKUA KOHTAKTHbIX
9MNeMeHTOB crneayeT onpenensaTb C y4eTOM B3anUMOBIUSHUS MEXAY CBasiMun Yepes rpyHT.

[na pacyeToB cBalHbIX PyHOAMEHTOB coopyxeHui |l ypoBHA OTBETCTBEHHOCTM LOMycKaeTcH
NPYMeEHEHNe NMHEeNHbIX KOHTaKTHbIX 3IEMEHTOB MPW YCIOBMU NPOBEAEHMS pacyeTa no npurnoxeHuto I



CIM 24.13330 c y4eTOM VHXXEeHEPHO-FeOKPMONOrM4eCcKnX YCROBUIN COrnacHo npunoxeHuio XK.

7.2.14 PacyeT yHOAMEHTOB, BOCMPUHUMAIOLMX 3HAYUTENbHbIE TFOPU3OHTalbHbIE YCUMUS,
cnenyeT Npou3BOANTL Ha NITOCKMI COBUI B COOTBETCTBUM € TpeboBaHmamu Cl122.13330.

7.2.15 Pac4yeT ocCHOBaHWIi MO BTOPOW rpynne npeaenbHbIX COCTOSAHWA (N0 gedopMaumsam)
NPOn3BOANTCA NCXOAS U3 YCIOBUA

<
SF=% (7.16)

S -
roe fo- Jedopmauma nNnacTMYHO-Mep3rioro OCHOBAHWS MOA4 HarpyskomM OT COOPYXKEHUS,
onpeaensiemas cornacHo ykasaHuam 7.2.16 n 7.2.17;

Su npegenbHO gonyctumas gedopmMauus OCHOBAHUS COOPYXEHUSI 3a pacHeTHbI CPOK ero
akcnnyaTauumu, onpegensetcs cornacHo CI22.13330.

7.2.16 Ocagkn ocHoBaHUM OYHAAMEHTOB, BO3BOAUMbIX HA NIIACTUYHO-MEP3NbIX rPyHTax, crneayet
onpenensaTb:

a) ona cronbyaTbix PyHOAMEHTOB - B COOTBETCTBUM C yKkaszaHuamu CIT 22.13330, npumeHss
pacyeTHyl0 cxeMy B Buae nUHENHo-A4edopMMpyemMoro  MofynpocTpaHcTBa WM FIUMHEWHO-
n0edopMUpyemMoro cnosi KOHEYHOW TOMLWUMHBI C Y4eTOM yKasaHun 7.2.17;

0) ANs OAMHOYHbLIX CBaMHbIX OYHAAMEHTOB - MO AaHHLIM MOJIEBLIX UCMbITAHWIA CBall CTaTUYECKON
BAABMMBAIOLLEN HaArpys3kon, a Ans KyCTOB WNW rpynn cBan - cornacHo ykasanusm CI1 24.13330 c
MCMNONb30BaHMEM paCYeTHbIX CXEM, OCHOBaHHbIX Ha MOAENW rpyHTa Kak NUHENHO-AedopMupyemMon
cpenbl.

PacyeTHble gedopMaunOHHbIE XapaKTEPUCTUKX MNIIacTUYHO-MEP3NbIX MPYHTOB (KO3puuneHT

okumaemoctn J unn mMoaynb AedopmMaumm Ef) cnegyeT NpyHMMaThb NO AaHHbIM KOMMPECCUOHHbBIX
ucnbiTaHnn B cooteeTcTBuUM ¢ FOCT 24586 npu pacyeTHOW TemnepaType rpyHTa, ycTaHaBnvMBaemMon no
dopmyre (7.8).

7.2.17 Ocagkm OCHOBaHWW, CITIOXEHHbIX CUSTbHOMNBbANCTBIMU FPYHTAMU U MOA3EMHbIMU NbgaMK, a
TaKke B cCryvasx sarpyxeHus dyHOamMeHTOB Mpu TemnepaType rpyHTOB OCHOBaHWS BbllEe pacyeTHbIX
3HAYeHWUN, NPUHATBLIX ANS YCTaHOBMBLLEroCs KCniyaTaunoHHOro pexuma (7.2.5), cnegyet onpefenstb C
y4eToOM U3MeHeHUs OedOpPMaUMOHHBIX XapakKTepUCTUK TPYHTOB B 3aBMCUMOCTM OT TemrepaTypbl U
BpeEMEHMU, a Takke pasBUTUSA NracTuyeckux gedopmaunin nbaa, cornacHo ykaszaHusm 8.8 1 npunoxeHus
n.

7.3 PacyeT ocHOBaHUN N PyHOAMEHTOB MPU UCMOSb30BaHUM MHOMONEeTHEMEP3IbIX PYHTOB MO
npuHuuny Il

7.3.1 PacuyeT ocHoBaHuMM W (PyHOAMEHTOB MO MEPBON rpynne npefenbHbIX COCTOSHUA (MO
HecyLlen CnoCoBHOCTU) HaaNeXuT Npou3BOAUTbL B COOTBETCTBMM ¢ TpebosaHuamu CI1 22.13330, aons
CBaWHbIX PyHOAAMEHTOB - B cooTBeTcTBMM C TpebosaHmuamu CI1 24.13330, ¢ y4etom ykaszaHun 7.3.15-
7.3.17.

MpumeyaHme - PacdeTHble CONPOTUBMEHUS OTTasiBLUMX WMAW OTTauBaloLLMX TPYHTOB BAOMb
OokoBOWM MOBEPXHOCTM cBan, npuvHMMaemble no CI1 24.13330, crnegyet 6paTb C MNOHWXAOLLMMMU
KoahdpuLmneHTamu, NpUHUMaEMbIMU COrflacHO npuMmeYanmio 2 (7.2.2).

7.3.2 PacyeT ocHoBaHuWI N0 BTOPOW rpynne npeaenbHbIX COCTOSHUNM (No gedopmaumsm) crieqyet
Npov3BOANTb, Kak npaBuro, C Y4eTOM COBMECTHOW paboTbl OCHOBaHUA W coopyxeHusa. Pacuer
OCHOBaHUM No gedopmMaumsim 6e3 yyeta COBMECTHOW paboTbl OCHOBaHMS M COOPYXXEHUSI O0MycKaeTcs
BbIMOMHATL B cnyyasax, npegycmoTtpeHHbix CI 22.13330, a Takke Ang Bbibopa npuHLmMNa MCNosib30BaHUA
MHOroneTHemMep3rblX FPYHTOB B Ka4yeCTB€ OCHOBaHMN M HEOBXOOUMbIX MEPONPUATUA ONS YMEHbLUEHUS
Jedopmaumnii OCHoBaHUS.

7.3.3 PacueTbl oOTTauBawLlMX OCHOBaHUW no Aecopmaumam HeobxoAMMO MpPOM3BOAUTL B
npegenax pac4eTHoW rnybuHbl OTTanBaHWS FPYHTOB B OCHOBAHWM COOPYXEHWS 3a 3adaHHbIA CPOK ero

r
aKcnnyatauumn U c Yy4€TOM pPa3BUTUA 30HbI OTTanBaHUA BO BPEMEHMN.



PacyeTHyto rnybvHy oTTamBaHWsi TPYHTOB B OCHOBaHWUU COOPYXEHUS criedyeT onpenensTb Ha
OCHOBaHUKM pacyeTa TennoBOro B3aMMOAENCTBUS COOPYKEHUS C MHOTONIETHEMEPS3IbIM FPYHTOM C y4eTOM
hOpMbl, pasMepoB K TEMNSIOBOrO peXxuma COOPYXEHUS, TemnepaTtypbl U Tennoduan4eckmx CBOWCTB
rPYHTOB OCHOBaHUS.

[ns npocTbIX N0 YOpMe COOPYXKEHUI C paBHOMEPHOW MO MroLwagn TemnepaTtypon, B TOM vucrne
ANna  3arnybneHHbIX COOPYXXEHWW, pacyeTHyto rnybuHy oTTamBaHuMs T[PYHTOB B WX OCHOBaHun H
JonyckaeTcs onpefenaTb no npunoxeHuto K.

7.3.4 Pac4yeT ocHoBaHwi no gedopmaumsam 6e3 yyeta COBMECTHOW paboTbl OTTavBaroLLero
OCHOBaHMS N COOPYXEHUS HAAMNEeXUT NPOM3BOANTb NCXOOHA U3 YCIOBUSA

S<s
U (7.17)

roe s - ocagka ocHoBaHusi pyHOaMEHTOB (CoBMecTHasi AedhopMaunsi OCHOBaHMS Y COOPYXEHMUS
npu OTTauBaHWUU FPYHTOB B MpoLiecce 3KCnyaTaummn CoopyXeHus o Bo3aencTeMemM cobCTBEHHOro Beca
rPYHTa U AOMNONHUTENbBHOWM Harpy3Kkn OT COOPYXEHWS B Npeaenax pacyeTHon rny6uHbl oTTamBaHus H);

S npegenbHOe 3HadYeHMe Ocafku OCHOBaHus dyHOamMeHTa (COBMECTHOW gedopmaumm
OCHOBaHUS 1 COOPYXeHUsT), ycTaHaBnmBaemoe cornacHo CI22.13330, a ana moctos - CI 35.13330.

7.3.5 PacyeT ocHoBaHw/ ¥ yHOAMEHTOB Mo gedopmaumsm C y4eTOM COBMECTHOW paboThbl
OCHOBaHUS 1 COOPYXEHUs cnefyeT NPpou3BOANTb UCXOOSA U3 YCrOBUS

relu
T~ vy
chn

,(7.18)

roe - pacyeTHble YyCuUInnA, BO3HUKaKOWME B 3NeMeHTax KOHCprKLI,I/IVI COOpPYyXeHnda npu
HEepaBHOMEPHbIX OCaAKaXx OTTanBakoLLEro OCHOBaHUA,

F
fd . npenenbHble 3HAa4YeHUsT COMPOTUBMEHUS SNEMEHTOB KOHCTPYKLMW  COOPYXKEHUS,
paccynTbiBaeMble MO HOPMaM NMPOEKTUPOBAHMSA COOTBETCTBYHOLLMX KOHCTPYKLIMNA;
Ye - K03(hPULMEHT ycrioBuii paboTbl CUCTEMBI "OCHOBaHWE-COOPYXEHNE", MPUHUMAaEMbINA PaBHbLIM
1,25;
Y

- KOAPPULMEHT HAAEKHOCTU MO HA3HAYEHMUIO COOPYXKEHUS, MPUHUMaeMbIN paBHbiM 1,2, 0,95
n 0,9 cootBeTcTBEHHO ANsA coopyxeHur |, Il n 1l ypoBHe OTBETCTBEHHOCTU.

PacueT ycunuin B anemeHTax (QyHOAMEHTHbIX KOHCTPYKUUMA WU pPeakTUBHbIX OaBfEHUN PYHTOB
cnegyeT BbINOMHATb, KakK NpaBumo, YACIEHHbIMM METO4aMM Ha OCHOBaHWW ypaBHEHWUA CTPOUTENbHON
MEXaHUKN C y4eTOM 3aBUCUMOCTEN PeakTUBHbIX AaBreHU OT HepaBHOMEPHbIX 0CafokK OCHoBaHus. [pu
3TOM OTTaumBalollee OCHOBaHWE [AOMyCcKaeTCs paccMmaTpuBaTb KaK JIMHEWHO-AedopMunpyeMbld CION
KOHeYHOW TOnuiMHbL. [lonyckaeTcs MpUMeHATb [pyrMe pacyeTHble CXeMbl, B TOM 4ucne C
MCMorb30BaHUEM BEPOSATHOCTHbLIX METOAOB pacyeTa, YYMTbIBAKOLLMX CTaTUCTUYECKYHD HEOOHOPOOHOCTb
OCHOoBaHus. [lpn pacyeTe OCHOBaHUM M (yHOAAMEHTOB Mo AedopmauusMm cpefHee AaBfeHue Ha
OCHOBaHWe noA nogowBon oyHAAMeHTa OT OCHOBHOMO COYETaHWs Harpy3ok He LOMMKHO MpeBbllaThb
pacyeTHOro [faeneHms Ha ocHoBaHme R, onpegensemoro B cootBetcTBMM co CI1 22.13330 no
pacyeTHbIM XapakTepuCcTUKam oTTanBaloLnX rpyHTOB.

7.3.6 Ocagky oTTavBalolero B MpoLecce 3KchnyaTauunm COOPYKEHUS OCHOBaHWA creayet
onpenenaTb No gopmyne

s=s,+S
th " "p  (7.19)



S .
roe th . COCTaBn4oLLass 0cagkMm OCHOBaHWs, OBycrnoBreHHas OenctBMeM COBCTBEHHOro Beca
OTTamBaloLLLEro rpyHTa, onpegensemas no ykasaHmaw 7.3.7;

S
P - cocTaBnsiowas ocagkM OCHOBaHWs, 06ycnoBreHHas A0NONHUTENbHBIM AaBNEHUEM Ha TPYHT
OT [eiCTBMS BECa COOPYXKEHUS!, onpeaensiemast no ykasaHusm 7.3.9.

S,
7.3.7 CocTaBnsamoLLy0 0cagkn OCHOBaHUS th , M, HagnexunT onpeaenatb No dopmyne

Sin = ( Ayt mrh,icz,g,i)hi
i=1 , (7.20)
rae n - YACNo BblAENEHHbIX NPU pacyeTe CNoeB NPyHTAa;
Api My

[ - KO3(OMULMEHT OTTamMBaHus, OONU eguHuUbl, N KO3MPMOULNEHT CKUMAEMOCTH,

-1
kMa , I-T0 CNosi OTTanBalOLLIEro rpyHTa, MPUMHMMAaeMble MO 3KCMEePUMEHTArbHbIM AaHHbIM COrflacHO
yKasaHuam 7.3.8;

@t - BepTUKaribHOE HanpsaxeHumne ot cobCTBEHHOIO Beca rPyHTa B cepeanHe i-ro cnos rPyHTAa,

kMa, onpenensiemMoe pacyeToM Ans rNyOWHbI G4 OT YPOBHS MMAHMPOBOYHbLIX OTMETOK C Y4eTOM
B3BeLLMBAIOLLEro AeiCTBUS BOObI;

[ - TOMLLMHA i-rO CMOSl OTTaMBAIOLLErO rPYHTa, M.

. S
MpumMeyaHue - B3gelwunBatoLLee AeiicTBIe BOAbI NPU onpeaeneHn ' | cnegyeT yuuTbiBaTh Ans
BOOOMPOHNL@EMbIX TPYHTOB, 3areramliMx HKE pacyeTHOro YPOBHS MOA3EMHbIX BOA, HO Bbille
Bogoyrnopa.

7.3.8 KoahdpuumeHTbl oTTanBaHns Afh N CKMMaemMoCTW OTTamBaroLero rpyHra th wapnexut
yCTaHaBNMBaTb, Kak NpaBuIio, Mo peaynbTatam MofeBbiX WCMbITAHUMA MepP3NblX FPYHTOB rOpsYvMM

wTamnom no metoguke NOCT 20276. Ecnu 3HayeHns A’h " " nony4eHsbl No AaHHbIM NlabopaTopHbIX
UCMbITAHUA TPYHTOB, TO UX pacyeTHble 3Ha4YeHUs Npu onpedeneHnn ocagok OTTauBaloLWero OCHOBaHNS

. k=1+Ai JAVA §
crnefyeT YMHOXaTb Ha MOMNPaBOYHbIN KO3dUUMeHT ! L roe ! pasHOCTb Mexay CymmapHOWN
NbONCTOCTBbIO -0 CNOSA rpyHTa W NbOUCTOCTbIO UCMNbITaHHOrO obpasua, B3SATOrO W3 3TOro  CroS.
[onyckaeTcs BBOOUTb MOMpPaBKn 3a HEMOMHOE CMblKaHWEe Makpornop U HabyxaHve oTTaMBaloLLEero rpyHTa,
€Cnuv 3TO NOATBEPXKAEHO 3KCNepUMEHTaNbHbIMN AaHHBIMM.

A . .
7.3.9 CocTaBnsiLlyto ocagku OCHOBaHus P, M, NMpuM pacyeTHOW CxXeme B BUAE JIMHEWHO-
nedopMnpyemoro cnosi KOHeYHOW TOMNLWMHBI CrieayeT onpeaensTb no dpopmyre

Sp= Pobk, _Zl mth,ikp,i( ki—k_ | )
= ,(7.21)



roe
klMa;

b - wnpuHa nogowsbl pyHAaAMEHTa, M;

K,

- AOnoJIHUTENIbHOE BEPTUKAINibHOE AaBlieHne Ha OCHOBaHWME Nnoa nogoLBom cbyH,u,ameHTa,

- 0es3pasmepHbii KO3PUUMEHT, onpedensemMbin no Ttabnuvue 7.6 B 3aBUCMMOCTM OT

OTHoweHus z/b, roe z - paccTosiHue OT MOAOLBbLI hyHAAMEHTa OO0 HUXKHEW rPaHWLbl 30HbI OTTaMBaHUSA
WK KPOBIN HEMPOCAA0YHOIO NPU OTTauBaHWUM FPYHTA, M;

ny, ;

- KO3(PPULMEHT CKMMAEMOCTH i-rO CIosi TPYHTa,

-1

bl

L. KoadhpuLUMEHT, onpegensiemMbin No Tabnuue 7.6 B 3aBMCUMOCTM OT OTHOLWeHMs z/b, roe z -
paccTosiHMe OT NoAoLWBbI dyHAAMeHTa A0 CEPEAMHbI i-r0 CrNosi TPyHTa, M;

k.

L'n

Zi/bMZi—I/b

- KOadhpMLUMEHTEI, onpegensieMele No Taénuue 7.7 B 3aBUCUMOCTM OT OTHOLIEHWI a/b,

, roe

G, G-1

N KPOBMM i-ro crnosi rpyHTa, M.
MNpumeyaHue - PacyeT pasBuTUSI 0cagoK OTTauMBalOWEro OCHOBAHUSI BO BPEMEHW creayet
Npou3BOANTbL MO CKOPOCTU NPOTanMBaHUS FPYHTOB MOA COOPYXKEHUEM, OnpeaensieMon TENNOTEXHUYECKUM

- paccTosiHMe OT NoAoWwBbl PyHAAMEHTA COOTBETCTBEHHO 10 NOAOLLBbI

pacyeTomMm.
Tabnwuua 7.6
z/b ky k.
KoacpdumumeHt M ang rpyHTOB
KPYNHOOB6NOMOYHbIX necyaHbix u CYrNMHKOB rNVH
cynecemn
0-0,25 , ,35 1,35 ,36 1,55
0,25-0,5 , ,33 1,35 1,42 1,79
0,5-1,5 , 1,31 1,35 1,45 1,96
1,5-3,5 , ,29 1,35 1,52 2,15
3,5-5,0 , 1,29 1,35 1,53 2,22
5,0 , ,28 1,35 ,54 2,28
Tabnuua 7.7
z/b KoadpdmumeHT k npu a/b
1 1,4 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
1,4 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 ocHOBaHWA S Npu NpeaBapuTenibHOM OTTavBaHUM UMK 3aMeHe NbAUCTbIX FPYHTOB
h
b,th

00 rny6uHbI ONs yMeHblueHns gedopMaumin ocHoBaHua (6.4.2), a Takke B criyvasix, Koraa criov
CE30HHOro NPOMEpP3aHUA-OTTaMBaHUA He CriMBaeTCsl C MHOrofneTHeMepanbiM TpyHTOM, creayeT
onpegensaTtb no dpopmyrne

S=S +S
p,th ad ’ (722)

A
roe pith OocCafka ynnoTHeHuaA npeanBapuUTeribHO OTTaAHHOINo, 3aMeHeHHOro nnmn ecteCTtBeHHoOro
hb,th

HEMep3noro criosi rpyHTa TOSLLMHON
cootBeTcTBMKM co CI122.13330;

NMoa BO3OEWCTBMEM Beca COOPYXKEHUs, onpedensiemas B

)
ad . nononHUTENbHasi ocagka OCHOBaHUSI MPU OTTaMBAHUM MHOFONETHEMEP3NbIX PYHTOB B
npouecce 3Kchnyatauun CoopyXeHus, onpegensemas no dopmyne (7.20) ona wvHTepsana rnyouH

th hb’th, roe " - pacueTHasi rnybuHa OTTaMBaHUS PYHTA, CYMTasi OT YPOBHS MIAHWUPOBKU MOA
34aHueM, ycTaHaBnMBaemasi TENMOTEXHUYECKUM pacyeToM Mo npunoxexHuio K.

FMy6buHy npeaBapuUTENbHOrO OTTaMBaHUS WM 3aMeHbl TPYHTOB OCHOBAHMS b.th

yCTaHaBnmBaTb NCXo4A N3 yCrioBusA

cnegyet

s .+ ,<§
p,th Cld u , (723)

roe Su npenenbHoO AonyctTumas Ansi AaHHOrO COOPYXXEeHUst ocaka OCHOBaHUS, NpMHUMaemMasi no
7.3.4.

7.3.11 KpeH dyHOameHTa i Ha OTTaMBalOLleM OCHOBaHWM, BbI3BAHHbLIA BHELEHTPEHHbLIMU
Harpyskamu, HepaBHOMEPHbIM OTTauBaHMEM U HEOAHOPOAHOCTLIO TPYHTOB, a@ TaKKe BIIUSHUEM OGIN3KO
pacnonoXeHHbIX PyHAaMEHTOB, crieQyeT onpeaensaTb no dopmyne

i=(sa—sb)/b,(7.24)

roe S " % . ocafka KpaeB pyHOaMEHTa;

b - pa3amep dyHAameHTa B HanpaBneHun kpeHa.

7.3.12 PacyeT rmbkux neHTOYHbIX (PyHOAMEHTOB Ha OTTaMBalOLMX B NpoLEecce KcnyaTauum
COOPYXKEHUSI TPYHTAX HaOMEXUT NMPOU3BOAMTL C Y4€TOM MNEPEMEHHON MO ANMHEe yHAamMeHTa ocadku
OCHOBaHMWsl, OOYCMNOBMEHHOW HEpPaBHOMEPHbIM OTTaMBaHWEM T[PYHTOB Mofd coopyxeHuem. [pu
onpeaeneHun peakTUBHbLIX AABfEHMI OTTaMBAlOLLEro rpyHTa Ha noaowBy (yHAaMeHTa OornycKaeTcs
paccMaTpuBaTb OTTAMBAOWMIA TPYHT KakK JNMHENHO-OAedOopMUPYEMOE OCHOBaHWe, XapakTepuayemoe
nepeMeHHbIM No AnnHe dyHaamMeHTa KoadPULMEHTOM MOCTENN.

7.3.13 Ocagky s cBailHbIX (DYHOAMEHTOB M3 BUCSYUX CBail, MOrpy>KEHHbIX B NpeaBapuTenbHO
OTTasiHHbIE TPYHTbI, B TOM YMCIEe NPU KX foKarbHOM oTTamBaHum (6.4.3), cnegyeT onpenensTb kak Ans



YCNOBHOMO pyHAAMeHTa, rpaHuLbl KOTOporo npuHumatoTcsa cornacHo CIN 24.13330. MNpu aTtom cneayet
Y4nTbIBaTb BO3MOXHOCTb MPOSIBIIEHUSI OTpuUaTenbHbIX (HEraTMBHbLIX) CWUM TPEHUs Mo MnepumeTpy
YCNOBHOrO (pyHOaMeHTa WM MO MOBEPXHOCTU OTAeNbHbiXx cBan (7.3.16), a Takke BoO3gencTeue
rOPU3OHTanNbHbIX YCUIUIA Ha yHOAMEHTbI B NepUMEPUNHBbIX YACTAX 30HbI OTTanBaHUS.

7.3.14 PacueT cBamn-CTOeK Mo HecyLlen CnoCOBHOCTU NMPU ONUPaHUK UX Ha CKarbHble UK apyrne
Manocxmmaemble Npu oTTauBaHUM rPyHTbI crieqyeT NPpOM3BOAUTL UCXOAA U3 YCIOBUSA

F< lf F
=7 Y neg
Vi , (7.25)

roe F - pacyeTHas Harpyska Ha cBato, kH;

U - Hecywasi cnocoGHOCTb OCHOBaHUsi OOMHOYHOM cBaum, kH, onpegensiemasi no ykasaHusiM
7.3.15;

Vi - KOIPPULMNEHT HAOEXKHOCTU, MPUHUMAEMbIN B COOTBETCTBMM C ykadaHusamu CI1 24.13330 B
3aBUCUMMOCTU OT BMAA COOPYXEHWUS, KOHCTPYKUUN (DYHOAMEHTOB U MPUHATOrO crnocoba onpeneneHus
HecylLen cnocobHOCTM cBal;

YP - KoadhuumneHT ycnosui paboTel rpyHTa Nno BOKOBOW MOBEPXHOCTU CBan B npegenax 30Hbl
OoTTauBaHus, onpefensieMbli Mo OMbITHbIM AaHHbIM C Yy4eTOM CrocoBOB MOrpyXeHusi cBan; B 3anac

:1 1 =1
YP >> - ans 3abuBHbIX M BYpo3abUBHbLIX; VP

yp=0,9

HaOeXHOCTU [onyCckaeTcd NpUuHUMaTb: Aand

OypoHabMBHbIX M BYPOOMNYCKHbIX CBal C LIeMEHTHO-NecYaHbIM 3anonHUTeNem nasyx u
OypOONYCKHbIX CBal C MNblNEBATO-TNMHUCTLIM 3anofHUTENEM Nnasyx;

- anga

neg - orpuuatenbHas (HeraTmBHas) cuna TpeHus, kH, onpegensemas no ykazaHuam 7.3.16.
F
7.3.15 Hecywylo cnocobHoCTb OCHOBaHusA cBau-ctorkm Y| kH, crnegyeT onpegenate no

dopmMynam Ansi 3alleMSIEHHbIX CBaW-CTOEK, 3adeNaHHbIX B HEBbIBETPENbIA cKanbHbii (6e3 cnabbix
NpOCroekK) rpyHT He MeHee 4yeM Ha 0,5 m

F,=(R,AIY,)(1+041,/d) 26

019 He3allleMITeHHbIX CBal-CTOekK

R A
F,=
Y
& (7.27)
R
roe " - HopmaTuBHOE 3Ha4YeHVWe BPEMEHHOTO COMPOTUBIIEHUA FPYHTA Mod HUKHUM KOHLIOM

cBan 0OHOOCHOMY CXaTuio B OTTasiBLLEM BOAOHACLILEHHOM COCTOSAHUN, KI1a;

2

M

A - nnowagb onupaHusa CBam Ha TPyHT, , MpYHMMaemas Ofis He3alleMITEHHbIX CBan-CTOoeK
CMJIOLLIHOTO CEYEHUS UMM MOSIbIX, HWXHWUIA KOHEeL, KOTOpbIX 3anofHeH B npefenax BbICOTbl Tpex
OnameTpoB 6eTOHOM, paBHOW MroLLaan NoNepeyvHoro cedeHust BpyTTo; Ans 3alleMNeHHbIX CBal-CTOeK -
nnowanun nonepeyHoro ceveHust HUxXHern 4acTtu (3abosi) CKBaXKMHbI;



Vg - KO3(P(PULMEHT HAZEXHOCTU MO FPYHTY, NPUHUMAEMbIN: ANA He3aleMeHHbIX CBan-CToek
paBHbiM 1,0, Ans 3awemMneHHblx - 1,4;

d " - coOTBETCTBEHHO rMy6KHA 3a[eNKn CBan B CKambHbIi FPYHT U HaMGOsbLLee nonepeyHoe
ceyeHue 3aJenaHHou YacTu cBau, M.

ld
d

(e

1+04

3HauyeHune dakTopa 3arnybneHuns npuvHumaeTca He 6onee 3.
[N OKOH4YaTesibHbIX pPacyYeToB OCHOBaHUM COOPYXEHWUW, a TakKe OCHOBaHWN, CrOXEHHbIX
BblBETpPENbIMKY, pasMsardaemMbiMK, CcO cnabbiMM NPOCMONKaMU  CKanbHbIMW  FPYHTaMK, HeCyLLYIo

CnocobHOCTb cBamn-cTovikum Y cnegyeT npuvHUMMaTb NO pesyfnbTaTamM UCNbITAHWA CBaW CTaTUYECKOM
Harpyskom.

7.3.16 OrTpuuatenbHasa (HeraTuBHas)) cuna TpeHWs oOTTavBalowero rpyHta no 6GokoBow
NMOBEpPXHOCTN CBau

u
rae P - nepumeTp NonepevHoro ceveHns ceau, M;
LI - oTpuuyaTenbHoe TpeHue i-ro Crosi oTTanBatoLLero rpyHTa no GOKOBOW NMOBEPXHOCTM CBaw,

kla, onpeaensieMoe No ONbITHLIM AaHHbLIM; AOMycKkaeTcsl MPUHUMATL pacyeTHble 3Hadenust ~ ! no Crl
24.13330;

! - TonwmHa i-ro cnos oTTanBaroLLero rpyHTa.

7.3.17. PacyeT KOHCTPYKLMN CBavHbIX (PyHOAMEHTOB crefyeT BbINOMHATL B COOTBETCTBUM C
ykazanumamu CIT 24.13330 c y4yeTOM WHXEHepHO-reokpuorormyeckux ycrnosun. Pacyetr cBan no
NPOYHOCTU U AedopmMaumsaM Matepuana MOXET BbIMOMHATLCA MO pekoMeHZauusMm npunoxeHusa XX, c
y4eTOM OTpuLUATENbHbIX (HEraTUBHbLIX) CUI TPEHWUA OTTanBatoLero rpyHTa no 6oKoBOW NOBEPXHOCTH CBan

neg | onpepensiemblx no 7.3.16 v ycunuin B cBasix OT FOPWU3OHTaNbHbIX Harpy3oK M BO3OEWCTBUNA,

onpegerneHHbIx cornacHo 7.2.13.

7.4 Pac4yeT OCHOBaHUN M (pyHOAMEHTOB MO YCTOMYMBOCTU U MPOYHOCTU Ha BO3LENCTBUE CWUI
MOPO3HOM0 Ny4YeHus

7.4.1 PacyeT ocHOBaHuU U OYHOAMEHTOB MO YCTOMYMBOCTU U MPOYHOCTU Ha BO3LENCTBUE CUI
MOPO3HOrO My4YeHWs FPyHTOB criegyeT NPOU3BOAMTL Kak AMNs YCNOBUIA 3KCMnyaTaLmm COOPYXeHUs, Tak un
Ons ycnosBun nepuvoja CTpouTenbCTBa, €crniv A0 nepedaydn Ha dyHOaMEHTbl NPOEKTHbIX Harpysok
BO3MOXHO MpomMep3aHMe rPyHTOB CIiOS CE30HHOro OTTamBaHWs (NpPOMep3aHus), Npu HecnvBaroLwencs
Mep3rioTe - Tanoro Crnosg Co CTOPOHbl MHOrofneTHeEMep3nblX rPyHToB. NMpyn HeobXooMMOCTU B NPOEKTe
OOIDKHbI ObITb NPegyCMOTPEeHbl MeponpuaTUs No NpefoTBpalleHnto BbiMyynBaHus ¢yHOAMEHTOB B
nepuo cTpouTenbcTBa.

7.4.2 YcTONYMBOCTb DYHAAMEHTOB Ha OEeNCTBME KacaTemnbHbIX CUIT MOPO3HOIO NMyYeHUs1 rpyHTOB
HagnexuT npoeepatb no FOCT 27217 vnn ycrnoeuio



Ye
TpAp—FSF,

o (7.29)

T
rome /M - pacuetHas ypmenbHas KkacaTenbHas cuna nydenus, klla, npuHUMaemasi COrMacHo
ykasaHuam 7.4.3;

/1 - nnowanb GoKoBOI MOBEPXHOCTU CMep3aHust (DyHAAMEHTa B Mpefenax pacyeTHo rmyGuHbl

2
CE30HHOro NPoOMep3aHnsa-oTTanBaHus rpyHTa, M ;
F - pacyeTHas Harpyska Ha pyHaameHT, kKH, npuHumaemas ¢ koadpdpuumeHtom 0,9 no Hanbonee
HEBbLIFOAHOMY COYeTaHUIO Harpy3oK 1 BO3OEWCTBUN, BKNOYas BblaeprvsatoLlme (BeTpoBble, KpaHOBbIE U

T.M.);

' - pacyeTHoe 3HayeHWe Cunbl, YyAOepXMBawLWen @yHOaMeHT OT BbiMyymMBaHud, KkH,
npuHMMaeMoe no ykasaHusm 7.4.4;
Ye

- KO3 PMLMEHT ycrosu paboTbl, NPUHUMaeMbIn paBHbiM 1,0;

V” - KOAPULMNEHT HAAEXKHOCTU MO HAa3HAYEHNIO COOPYXKEHUS, MPUHUMaEMbIN paBHbIM 1,1, a ons
dyHOAamMeHTOB Ornop MocTos - 1,3.

T
7.4.3 PacyeTHyl0 yOenbHYK KacaTelbHylo CWUiy MOPO3HOro nyvYeHus T xNa, cnepyet
onpenensitb, Kak npaBuno, onbiTHbIM nytem. [Ons coopyxenun 1l n Il ypoBHEN OTBETCTBEHHOCTU

I
snauyennss /M ponyckaetcs npuHumath no Tabnuue 7.8 B 3aBUCMMOCTM OT COCTaBa, BRAXHOCTU U
FMyGUHbBI CE30HHOTO MPOMEpP3aHWst 1 OTTaMBaHWS TPyHTOB 1t .

Tabnuua 7.8

rpyHTbI N cteneHb BOAOHACbIWEHNA 3HauYeHUs! T . kMa, npu rny6|/|He

CEe30HHOro npomMep3aHnA -

oTTamBaHus i , M
1,0 2,0 3,0

>0 neckn menkue 130 110 90

W NbiyieBaTbl€ NMpu CTeneHn BJ1IaXXHOCTU S,>095

025<.=05 , NeCKN MeJiKMe " NbifieBatble 100 90 70

[MMHUCTBIE Nnpu nokasartesie TeKy4ecTun

[MMHUCTBIE NpU

<
npu 0.8<5,=095 , KPynHOOBNOMOYHbIE C 3anofHUTENEeM
(rMHUCTBIM, MeNKonecyaHbIM 1 NblnieBatbiM) cBbiwe 30%

1025 , MeCKN MerJikme U nbinesaTtble Npu 80 0 50

[MMHUCTBIE NpU

<
0,6<5,=038 , @ Takke KpyrnHOOBrnoMoUHble C 3anonHuTenem
(rMMHUCTBIM, MenkonecyaHbiM 1 nbiieeaTbiM) oT 10 go 30%
MpumeyaHunsa

1 MpuBEAEHHbIe B TaBNMLIE 3HAYEHUS /1 OTHOCSITCS K MOBEPXHOCTY BETOHHOTO hyHAameHTa. [ns
(OYHIAMEHTOB M3 APYr1X MaTepuanoB TabrnyHble 3HaYeHust /1 [OrmKHbl YMHOXATHCS Ha

koadppuumeHT Yo/ | 3HaUeHNs1 KOTOPOro AaHbl B NPUNOXeHNN B.
2 [Ins noBepxHocTen hyHAaMEHTOB, NOKPbITbIX creumanbHbIMU COCTaBaMm, YMEHbLUALWUMU CUMbI




CMep3aHuA, a Takke npu npuMeHeHnn apyrux npoTtnBoOnMy4nHHbIX MepOHpMHTMVI, 3Ha4eHne Tsn
cnegyet npuHimMmaTb Ha OCHOBAHWUU OMbITHbLIX OaHHbIX.

7.4.4 PacyeTHoe 3HayeHue cunbl ', kH, yaoepxuBatowei cyHOaMeHTbl OT BbIMyYMBaHUS,
cnepnyeT onpeaensaTb nNo dopmynam:
NP UCNOMb30BaHUN MHOFONETHEMEP3IbIX TPYHTOB MO NpUHLMNY |

F.=u Ra f’lhi

i=1 : (7.30)

MpU UCNOMb30BaHMN MHOMONETHEMEP3MbIX TPYHTOB Mo npuHumny |l

F.=u Z fih
i=1

roe u - nepumeTp CedeHnsa MOBEepXHOCTUM cABura, M, MPUHUMAEMBbIA PaBHbIM: ANS CBaWHbLIX U
ctonbyatbix oyHaameHToB 6e3 aHKepHOW MAuUTbl - NEPUMETPY cedeHns pyHaameHTa; ansg ctonbéyaTbix
dyHOAMEHTOB C @aHKEPHOW NANTOM - NEPUMETPY aHKEPHOW NAUTHI;

Rafi ;

Y - pacyeTHOe COMPOTMBIIEHME i-T0 CrOsi MHOrONeTHEMEpP3noro rpyHta caBury no
NOBEPXHOCTU cMmep3aHud, kla, npuHMMaemoe No UcnbiTaHUAM KU Tabnuuam npunoxeHna B;

, (7.31)

! - TonwmHa i-ro cnos MepP3/10ro nnn Tanoro rpyHta, pacnosyio)KeHHOro HMXxe noaoLlBbl CIoA
CEe30HHOro npomMmep3aHna-oTTanBaHnaA, M,

f [ - pacyeTHOe COMPOTMBMEHUE i-r0 CIOSi Tanoro rpyHTa CABUIY MO MOBEPXHOCTU dyHAAMEHTA,
klMa, npuHumaemoe B cooTBeTCTBUM C TpeboBaHmamu Cl1 24.13330, ¢ ydeTom npumeyaHus k 7.3.1.
7.4.5 BaaHkepeHHbIn cTonbyatbin dyHAaMeHT AOMmKeH OblTb MPOBEpPEH Ha OTPbIB cCuramu

F
MOPO3HOro My4YeHUss CTOMKM (pyHAaMeHTa OT aHKepHOW NnAnTbl. YCuneHue Jh | kH, paspbliBatoLlee
3aaHKepeHHbIN (byHOaMEeHT, onpeaenseTtcs no popmyne

F,=1,A,—F
Jh , (7.32)
A § . §
roe M. nnowagb 6GOKOBOM NOBEPXHOCTU CTOMKN PyHAAMEHTA, HaxoasLenca B npeaenax cnos
2
M

CE30HHOro NPOMep3aHns - OTTauBaHUA rpyHTa,
7.4.6 TlloBepxHOCTHble, ManosarnybneHHole  yHaameHTbl UK CBaWHble  POCTBEPKMU,
3aKknagblBaeMble B Croe Ce30HHOrO MpOMep3aHust - OTTamBaHWSA FPYHTOB, CriefyeT paccyuTbiBaTb MO
YCTOMYMBOCTN Ha AENCTBUE HOPMarbHbIX CUIT MOPO3HOrO NyyYeHus 1 No gedopmaumsam.
YCTONYMBOCTbL (PyHAAMEHTOB Ha OENCTBME HOPMaribHbIX CUIT MOPO3HOIo MyyYeHusi NpoBepsieTcs
no goopmyrne



AfSﬁF

" ,(7.33)

Pm

roe pﬂl - yaenbHOe HopMarnbHOe [AaBfeHWe MnyyYeHWsd rpyHTa Ha noJowBy dyHOAMeHTa U
pocTBepka, kla, yctaHaBnnBaemoe no OnbiTHbIM AaHHbIM;

2
/" - nnowagp NoaoLLBLI hyHAAMEHTa 1 pocTBEpKa, M

OcTtanbHble 0603HavYeHns Te xe, 4YTo B hopmyne (7.29).

Pacuet no gedopmauusam cnegyeTt nNpomM3BOAMTb C Y4ETOM COBMECTHOM PabOoThbl COOPYKEHUS U
HepaBHOMEPHO BbINy4YMBaeMOro OCHOBaHus. [MyunmHUCTOCTb rpyHTa cnegyet onpegenate no FOCT
28622. Npun aTOM, BO3HMKaKOLWKME B pe3ynbTaTe HepaBHOMEPHbIX MOAHATMI U OnyCcKaHU (pyHOAMEHTOB
OOMNONHUTENBHbIE YCUINS B KOHCTPYKLNSAX COOPYXXEHUSA He AOMKHbI NPeBbIWAaTh NpeaenbHO AoMYyCTUMbIX
3HaYeHWI, a KpeHbl 1 NPormbbl He NPENsaTCTBOBATL HOPMarbHON SKCMNyaTaLnum COOPYXEHUSI.

8 OcobeHHOCTN NPOEKTUPOBAHNA OCHOBAHUN U PYHAAMEHTOB Ha CUMbHOMbANCTbI X
MHOFOJIETHEMEP3IbIX TPYHTax U NOA3EMHbI X NbAax

8.1 Npn NpoeKkTMpoBaHNN OCHOBaHUN N (PYHAAMEHTOB Ha CUNBbHOMBAUCTLIX MHOrONeTHEMEP3NbIX
rpyHTax U NOA3eMHbIX NbAax cregyeT npegycMaTtpuBaTb MCMNOMb30BaHME TakKMX FPYHTOB B KayecTBe
OCHOBaHWUs, Kak npasuno, no npuHumny |. B cnyyaax Heo6xoaAMMOCTU UCMONb30BaHUS CUMNBHOMBbAMCTBIX
rpyHToB no  npuHumny |l gomkHbl ob6dA3aTenbHO npegycMaTpuBaTbCsl  MEPONpUSTUS MO KX
npegsapuTenbHOMY OTTavBaHUIO UMK 3aMeHe NbOAUCTbIX FPYHTOB Ha HENpocafouvHble Ha pacyeTHYIo
rny6uHy cornacHo 6.1.6 n 7.3.10.

8.2 [Ina npepoTtBpalleHnsa gegopmalmi NOBEPXHOCTU MIIAHUPOBKU Y COOPYXEHUA U pasBUTUSA
TepMoKapcTa BCreACTBME OTTamBaHUS MOA3EMHbIX MbAOB UMM CUIbHONBAUCTLIX FPYHTOB, 3aneraroLmx
Ha Hebonbwon rnybnHe OT  MOBEPXHOCTW, HeobxoAuMMO  npegycmaTpuBaTb  YCTPOWUCTBO
TENNOM30MSLUMOHHOM MOACHLINKA 1 (MNKn) TENnO3alWMUTHBbIX 3KpPaHOB B Mpedenax BCen 3acTpanBaemomn

nnowaaku. TonwmHa noAckinkku ¥, a Takke napameTpbl TEMnno3aluTHbIX 3KpaHOB onpenenstoTcs
MPOrHO3HbIM TEMNOTEXHUYECKMM pPacyYeTOM W3 YCIOBWUS COXPaHEHUS MPUPOOHOro TemmnepaTypHOro
COCTOSIHUSI TPYHTOB W TMOSIOKEHUS BEPXHEW MOBEPXHOCTM MHOFONEeTHEMEP3Noro rpyHTa wnu ee

NOBbILLEHNA. ,D,J'IFI CNNOLWHbIX MOACLINOK 3Ha4YeHne $ , M, AONyCKaeTCHd onpeaendrtb no cbopmyne

dl
h=d, |12--=
ths.n dth,n

, (8.1)

d

roe thn n ths.n HOpPpMaTuUBHbIE FJ'Iy6VIHbI CE€30HHOro oTranBaHna CooTBeTCTBEHHO NPUPOAHOIro

rPyHTa U rpyHTa NOACLINKA, M, onpedensemble cornacHo npunoxeHuto I
!
th -AonyctumMas rnybmHa ce3oHHOro OTTanBaHUs NPUPOAHOIo rPyHTa Nog NOACHINKOW, M.

TpeboBaHua K MaTepuany NOACLINOK, crnocobam Mx yknagkv U ynrnoTHEHWUs] yCTaHaBnNuBalTCS B
NPOEeKTe C y4eTOM MECTHbIX ycriosui 1 6.3.14 n 7.5.4.

8.3 OcHoBaHusA yHOaMeHTOB, 3aknafblBaemblX B npeaernax TOoMWWMHbL MOACLINKKU, cnepyet
paccynTbiBaTb MO Hecyllen cnocobHocT un aedopmaunsam B cooTBeTCcTBUM C TpeboBaHuamu Crll
22.13330. Mpu OTCYTCTBMM MEPONPUATUA NO YKPENMEeHU0 OTKOCa MOACHIMKU, pacCTOsHUEe OT LoKOoNA
COOpPYXXeHUs1 40 BPOBKM NOACLINKN AOMKHO BbITb HE MeHee 3 M, a KpyTU3Ha OTKOCOB MOACHLINKM He Bonee
1:1,5 anga kpynHOOBNOMOYHbIX FpyHTOB, 1:1,75 - Ana neckoB 1 1:2 - AnNs Npoynx MaTepmnanos.



Ecnu ctonbyatble vnuM NeHTOYHble (PyHOAAMEHTbl YCTaHaBMMBAKOTCA Ha MHOrofieTHemep3nble
rPYHTbI, cogepXallne noa3eMHble NbAbl, MEXAY UX NOAOLIBOM U CrioeM NoA3eMHOro fnbja SOMmkHa ObiTb
npocriorika NPUPOLHOro rPYHTa, UCKYCCTBEHHO YNOXEHHasi C YNIOTHEHMEM FPyHTOBas nogyluka u (unu)
HecyLLM Tenno3awnTHbIA 3KpaH. TOMNWWHY NPOCronKK (MOAyLIKK) cnegyeT MpUHUMaTtb Ucxoad U3
pacyeTa OCHOBaHuUsi Mo gedopmauuu, HO HEe MeHee 4YeTBEepTUM LWUPWUHBI MOAOWBbl yHOAMEHTA.
MapameTpbl TENMO3aLMUTHOIO 3KpaHa OMNpeaensalTCa TEMSOTEXHUYECKMM pacdeToM C  Yy4eToM
Tennonepenayn ot 34aHns K rpyYHTY OCHOBaHMs No pyHOaMeEHTY.

8.4 Tlpu ycTponctBe cBaWHbIX (PyHOAMEHTOB Ha y4yacTKax C CUMbHOMbAWUCTBIMU TPYHTaMU U
noa3eMHbIMK NbAamun crnenyet NpUMeHATb OypOOMnyCKHbIE CBau C 3arMBKOM M3BECTKOBO-MECHaHbIX UN
LeMEHTHO-MeCYaHbIX PacTBOPOB C PacCTOSIHMEM B OCHAX He MeHee [BYX ANaMeTpOB CKBaXKUHbl. CBan He
OOSDKHBI ONMPAaTbCs Ha NPOCIon NbAa, a nog Ux TopLoM cnefyeT ycTpanBaTth YNIIOTHEHHYO TPYHTOBYHO
noayLKy TOMWMHOW He MeHee guameTpa cBau. OTTaMBaHMe rpyHTa BOKPYr CBau M MOL €€ HWKHUM
TOPLIOM He JonycKatoTcs.

8.5 PacuyeT ocHoBaHW NO Hecyllen CrnocobHOCTU crnegyeT MPOBOAUTL C YY4ETOM W3MEHEHUSA
Temnepartyp B TeYeHme aKCcnryaTaumm:

ans ctonéyaTtbix YHAAMEHTOB Ha CUSbHOMNbOUCTLIX FPYHTaX Y MOA3EMHbIX NibAax - no 8.7;

ONA CBaMHbIX PyHOAMEHTOB B CUIbHOMBbAMCTBLIX FPyHTax - no 8.9, a B NoA3eMHbIX Nbaax - no
[OaHHbIM NONEBbIX UCMNbITaHWI CBal CTaTUYECKON BAABNMBAIOLLEN Harpy3KOou.

8.6 PacueT ocHOBaHuUM no gecopmauusam cnegyeT NponsBoanTb:

ans cronbyatbix YHOAMEHTOB Ha CUMbHOMbAUCTLIX TFPYHTAX M MNOA3EMHbLIX nbdax - Mo
ykaszaHusam 8.8;

Ons cBarHbIX OYHOAMEHTOB B CUSIbHOMBAUCTBIX TPYHTaAX M MOA3EMHbIX NbAaxX - MO AaHHbIM
NorieBbIX UCMbITaHWI CBal CTaTUYECKOW BOABMBAIOLLEN HArpPy3KOW.

8.7 Cwny npegenbHOro CONPOTUMBIEHUS (HECyLytd CNoCcOBHOCTb) OCHOBaHMSA CTONGYaToro
byHOAMEHTa Ha CUbHOMNBAMCTBIX TPYHTaX U NOA3EMHbIX NbAax cneayeT onpeaensts no 7.2.2, npu aTom

R
aHauyeHuss Ru = 4 JonyckaeTcs npuHuMaTh no Tabnuuam B.2 n B.3.
8.8 Ocapky ocHOBaHusA cTonbyatoro (pyHaameHTa Ha CUNbHOMbAUCTBIX FPYHTaX UM NOA3EMHbIX
nbgax s cnegyet onpenenaTb no gpopmMyne

s=5 +8
P 1 (8.2)

S -
roe P - ocapgka, oGycrnoBneHHasi ynnoTHEHMEM OCHOBaHMS MoA Harpyskow, onpegensiemas no
n.1;

S .
! - ocapgka, o6ycroBneHHasi MMacTMYHO-BA3KUM TEYEHMEeM [pyHTa 3a 3adaHHbI CpoK
aKcnnyaTauum coopyxXeHusi, onpeaensiemas no gopmyne

s=1V ©3)

I 5
3gecb Y - 3agaHHbIV CPOK 3KCMyaTalMy 34aHus (COOPY>KEHUS), ToA;
V - CKOPOCTb OcafKu, M/ro, onpegensiemasi ucxoasa nu3 Moaenn IMHENHO- NN HENMHEHOBSI3KOro
nosynpoCTpaHCTBa; 4ONyCcKaeTCcsa onpeaensatb No npunoxeHuto .

8.9 Hecyuyto cnocoBHOCTb OCHOBaHWS CBanMHOro pyHaameHta Y B CUMNbHOMBOUCTBIX FPYHTaxX
cnenyet onpefenaTb, Kak nNpasuio, No AaHHbIM MOMEBbIX UCMbITaHWMM cBai. [onyckaetcs onpedensTtb

HeCyLLy0 CNOCOOHOCTb CBau pacyeToM B COOTBETCTBUM C 7.2.2 1 7.2.3 NO HAMMEHbLUEMY 3Ha4YeHno % |
Nony4YeHHOMY MO YCrOBUSIM €€ COMPOTUBIEHUS CABUTY MO rPYHTOBOMY PacTBOpPY W CABUIY rPYHTOBOrO

pacTtBopa MO KOHTaKTy C JbAUCTbIM TPYHTOM. B nocnegHem cnyyae 3Ha4eHue u, KH, cnenyet



paccunTbiBaThb No hopmyrne

n
E,=YY RA+ Zl [(1=i )Ry s+ R i] A
i= , (8.4)

roe Vi n Ve - 0603Ha4YeHus Te xe, 4YTo 1 B hopmyne (7.2);

R - pacyeTHoe conpoTuBIieHUE CUMbHOMBAUCTOrO rPYHTa UNWU fbAda Mo HWXHUM KOHLOM CBaMu,
kMa, onpepensiemoe ANS CUMbHOMNBAMCTLIX TFPYHTOB MWHTEpnonauuen mexagy 3HadeHnsmum R no
Tabnuuam B.1 u B.7, a ans nbaos - no Tabnuue B.7;

2

14W - nnowagb nonepeyHoro ce4eHmA CKBaXXmHbl, M ;

Ll - NbANCTOCTL 3a CYET NeAsHbIX BKITHOYEHWI j-FO CNnod rpyHTa;

R, . R,. .
sh,j | shi.j . pacuyeTHble  CONPOTUBMEHUS cOBUrY  TPYHTOBOrO  pacteopa Mo

MHOrONIETHEMEP3NOMY T[PYHTY W TPYHTOBOrO pacTBopa Mo nbAdy AN cepeauHbl j-ro cros, klla,
NPUHNMaeMble COOTBETCTBEHHO Mo Tabnuuam B.4 n B.7;

sh,j nnollaab NOBEPXHOCTU caBMUra B j-M Crioe, onpeaernsiemasi B 3aBUCUMOCTM OT AuameTpa

2

CKBaXWHbI, M

R <Ry,
Ecnn npoYHOCTb CMep3aHus rPYHTOBOrO pacTBopa C MOBEPXHOCTbIO cBan ¢ SA 10 pacuet

=R
Hecywen cnocobHoctn cean “ no dopmyne (8.4) cnegyeT NnpoMsBoAUTb MPU 3HAYEHUAX sh™"af |

nNpUHMUMasn nnowanb NOBEPXHOCTU CABMUra B j-M Crioe rpyHTa sh, j paBHOW nriowaamn NoBepxHOCTH CBawn
B 9TOM Croe.

NMpumeyaHue - B cnyyasx, korga nog TOpLOM cBau npegycMaTpmBaeTcsl YCTPOMUCTBO MPYHTOBOM
noayLku, To 3HavyeHne R B copmyrne (8.4) npuHumaeTcsa Anga rpyHTa nogywiku. Mpu atom npegenbHas
Harpy3ka Ha TopeL cBau onpegendetca no dopmyne (8.4), kak ons ceau, AMaMeTp KOTOpPOW paBeH
OnameTpy CKBaXMHbI, @ ANMHA - TONWWHE NOAYLLKN.

9 OcobeHHOCTN NPOEKTUPOBAHMNSA OCHOBAHUIN U PYHAAMEHTOB Ha 3aCOJIEHHbI X
MHOTrOfIeTHeMep3rbl X FPYHTax

9.1 [Ona npoekTupoBaHus yHOAMEHTOB Ha 3aCOfeHHbIX MHOrorneTHEMepP3nbIX rpyHTax
MaTepuanbl U3bICKaHUA OOIMKHbI COAepXaTb [aHHble 06 YCrnoBUSX 3aneraHusi 3aCOfeHHbIX FPYHTOB,
CTEMNeHn UX 3aCONEHHOCTH, a TaKkKe O XMMUYECKOM COCTaBE BOOAHO-PACTBOPUMbIX CONEN.

3acorneHHble MHoroneTHeMepsnble TPyHTbl MOFYT WCMNOSb30BaTbCs B KayecTBe OCHOBaHUS
COOpYXeHnn kak no npuHuuny |, Tak n no npuHumny Il. Mpn 3TOM JOMKHO y4YUTbIBATLCHA MOBbILLIEHHOE
KOppO3UIHOE BO3OENCTBUE 3aCOMNEHHbIX FPYHTOB Ha MaTepuan yH4aMeHTOB.

MpumeyaHue - lMbineBatble rPyHTbI MOpckoro nobepexba CeBepa ¢ npeobrniagaHvem corneu
HaTPUN-KarMeBOro coctaBa LOMKHbI OTHOCUTLCH K 3aCOMEHHbIM NPU COAEPXaHUN B HUX PacTBOPUMbIX
conen ot 0,05% u BbILLE.

9.2 OcHoBaHMA W yHOAAMEHTbI Ha 3aCOMEHHbIX MHOrOMeTHEMEP3MbIX TPyHTax npwu
MCNONb30BaHMN TaKMX TPYHTOB B Ka4eCTBE OCHOBaHWS MO NpuHumMny | cnegyeT NpoekTMpoBaTh COrnacHoO
6.3.1-6.3.14 c y4eTOM crneayroLLnX 0COBEHHOCTEN:



a) TemnepaTypa Hayana 3amep3aHis 3aCoNeHHbIX rpyHToB 2/ Hibke TemnepaTypbl 3aMmep3aHus
aHarnormyHbIX BUAOB HE3aCOSIEHHbIX FPYHTOB U ee crnefyeT yCTaHaBnMBaTb OMbITHbIM MyTEM C y4eTOM
yKasaHun npunoxeHuna b;

0) nepexon 3aconeHHbIX FPYHTOB W3 MNACTUYHO-MEP3Noro B TBEpPOOMEpP3roe COCTOsIHUE
npoucxoanT npu 6onee HU3KMX TemnepaTypax, YeM aHanormyHbliX HEe3aCOMEHHbIX FPYHTOB, U OOIKeH

MPUHUMATBLCS MO [JaHHbIM OMbITHOTO OMpefeneHns KoaMULMEHTA UX CXUMaeMocT J C ydeTom
yKasaHuin 5.3;

B) 3acCOfeHHble Mep3rble rPYHTbl OTANYAKTCHA MNOHUXKEHHOW MPOYHOCTLIO U ManbIiMU 3HAYEHUSMU
CONPOTMBIIEHWUI COBUIY NO NMOBEPXHOCTU CMepP3aHns ¢ (PyHAAMEHTOM;

r) Ha y4yacTKax C 3aCOSIEHHbIMU FPYHTAMU MOXET OblTb HECKOSIbKO 3aCOMEHHbIX FOPU3OHTOB C
pa3HoW CTeneHblo 3aCONEHHOCTU, a TakKe MOryT BCTpeyaTbCs OTAeNbHbIE CNOW UMW JTIMH3bl HACLILLEHHbIX
CUNBHO MWHEPanu3OBaHHbIMW BOAAMMU T[PYHTOB, HaxXOASALMXCA B HEMEP3NOM COCTOSAHUA Mpu
oTpuLaTenbHOW Temnepatype (Kpuornern), BCKPbITUE KOTOPbIX CKBaXMHaMW Mpu MOrpy>KeHUU cBawn
NPVBOAUT K NOBbLILLEHHOMY 3aCOfIEHMIO TPYHTOB MO BCEN AfIMHE cBau.

9.3 T[lpu cTpoUTENbCTBE HA 3aCOSIEHHbIX T[PYHTaX criegyeT nNpUMeHATb  PyHOaMEeHThI,
obecneyunBaroLLme Hanboree nomHOe UCNONb30BaHUE COMPOTUBIIEHUE MEpP3MbIX MPYHTOB HOpPManbHOMY
OaBneHnto (NNMTHble, cTonb4YaTtble N NIEHTOYHblE PYHAAMEHTbI, CBau C YLUMPEHHOW NATon 1 ap.). Mpwu
BypoonyckHOM cnocobe NorpyxeHus cBaw CKBaXXWHbl AOSKHbI BbiTb AnameTpoM He MeHee YyeM Ha 10 cm
OonblIMM NOMEPEYHOro CeYeHWd CBauv W 3anofiHATLCH, Kak MpaBuro, W3BECTKOBO-MECYaHbIM UMK
LEeMEHTHO-NecyaHblM pacTBOpoOM. [log HWXHMM KOHUOM CBau crnegyeT ycTpavBaTb YMNOTHEHHYIO
NoayLUKy U3 LLEeBHS.

9.4 Hecyulyto cnocoBHOCTb OCHOBaHWU cTonbYaTbiX U CBavHbIX PYHAAMEHTOB Ha 3aCONEHHbIX
MHOroneTHemMep3nblX FPyHTax nNpu UCNonb3oBaHUM UX No npuHumny | cnegyeT onpegensTb COrmacHo
7.2.2-7.2.3. Tpn 3TOM pacyeTHble 3Ha4YeHUs CONPOTUBIEHUS TPYHTOB HOPMaribHOMY [aBIIEHUIO N COABUTY

R
Mo MoBepXHOCTW cMmep3anust R 1 = % HagnexuT npuHMMAaTh, Kak NpaBWIio, MO OMbITHLIM AaHHbLIM. s
coopyxeHuii Il ypoBHSI OTBETCTBEHHOCTU, a Takke MpWU MNPUBA3KE TUMOBLIX MPOEKTOB K MECTHbIM

R
ycnosusam, 3HadyeHus R u af JonyckaeTcs npuHuMaThb no Tabnuuam B.5 n B.6.
9.5 Tllpu pacdeTax Hecyllen CnocOOGHOCTU OCHOBaHUN OypOOMYCKHbIX CBaW 3aCONEHHOCTb

R
[PYHTOBOTO pacTBOpa W COMPOTUBIIEHWS CABWUMY MO MoBepxHocTu cBau 4 cregyeT npuHMMaTh no

3aCOMNEHHOCTN N 3HaAYEeHUaM Raf npunerarwLLero npupogHoro rpyHta. Ecnu Hecylwas cnocobHocTb
OypoOnyCKHbIX CBaii onpedeneHa Mo pesynbTaTtam MOMEBbIX WUCMbITAHWA, TO PaCYETHYH HECYLLYH
CNocobHOCTb TakMX CBaW CriedyeT MpPUHUMaTb C MOHWXKaKWMM  KOIMPULMEHTOM, YYUTHIBAKOLLUM
N3MEHeHne TeMnepaTypHOro COCTOSIHUSI U CTeNeHW 3acOoNIeHHOCTW FPyHTOBOrO pacTBopa B Mpouecce
aKcnnyaTauumM COOPYXKeHUsl, yCTaHaBNMBaeMbIM MO OMbITY MECTHOTO CTPOUTENbCTBA WM MO AaHHbLIM
crneumanbHbIX UCCrefoBaHni.

R
MpuMeyaHne - [N OnycKHbIX 1 GypOONyCKHbIX CBail pacyeTHble 3HauveHusi 4  ponyckaeTcs
NPUHMMATbL NPU CPeaHEB3BELLEHHOM 3HAYEHUM 3aCONEHHOCTU IPYHTOB MO ANIMHE CBaMw.

9.6 PacueT oOCHOBaHUMW W YHOAMEHTOB Ha 3acOfeHHbIX MHOroneTHeMep3nblX rpyHTax no
Jedopmauuam cnegyet nponsBoanTs cornacHo 7.2.15, 7.2.16, kak Ha nnacTM4YHO-Mep3rblX rpyHTax.

9.7 lNpwn pacveTHbIX AedopMaumnax OCHOBAHWUN, CIOXEHHbLIX MepP3ribIMU 3aCOMNEHHbIMU TpyHTamu,
fonblue npeaenbHbIX UM HEAOCTAaTOYHOMW HecyLLen COCOBHOCTM OCHOBaHUA criedyeT npeaycMmatpuBaTh
YACTUYHYIO UMK NOJSTHYI0 3aMeHY 3aCOfeHHbIX FPYHTOB Ha He3acofeHHble, AOMOMHUTENbHOE NOHWXKEHNE
TemnepaTtypbl rPYHTOB, MPOPE3KY 3aCOMEHHbIX CMOeB rpyHTa rnybokummn dyHaameHTamu, yCTPOMCTBO
dyHOaMEeHTOB Ha MOAChINKaX, pacrnpefensolmx Harpy3kM Ha Mepasnble FpyHTbl OCHOBaHWW, U Apyrue
MepornpuaTMs, a B HeOobXOAMMbIX Criydasix OCYLIEeCTBMASATb CTPOUTENbCTBO C  UCMOMb30BaHWEM
3aCOJIeHHbIX MHOrONEeTHEMEP3IbIX TPYHTOB B KA4eCTBE OCHOBaHW No npuHuuny |l.

9.8 OcHoBaHMA W yHAAMEHTbl Ha 3aCOMEHHbIX MHOrofeTHeMep3nblX FPyHTax npwu



MCNONb30BaHMN UX B Ka4yecTBE OCHOBaHWIA COOPYXeHUM no npuHuuny |l crnegyeT npoekTupoBaTb B
cooTtBeTCcTBUM C 6.4.1-6.4.7 1 TpeboBaHmamm CI1 22.13330, CI 24.13330 u CI1 28.13330.

10 OcobeHHOCTN NPOEKTUPOBAHNSA OCHOBaHUN N PYHAAMEHTOB Ha 3aTOP(OBaHHbI X
MHOTrONeTHEMEP3Ibl X FPYHTax

10.1 OcHoBaHuA N yHOAMEHTbl Ha 3aTOPEOBaHHbIX MHOrONIETHEMEP3bIX FPyHTax u Topdax, a
TaKke Ha rpyHTax C NPUMECbID OpraHUYecKMX OCTaTKOB HAaAMEXWUT MPOEKTUpPOoBaTb B COOTBETCTBUM C
ykasaHuamu pasgena 7 un TpebosanHusamu CIT 22.13330 ¢ yd4eToM umx 6G0nbLIOW CKMMaEMOCTU MOA
Harpys3kon, nposBreHveM nnactudecknx pedopmaumin B LWIMPOKOM AuanasoHe oTpuuaTenbHbIX
Temneparyp, NMOHWKEHHOW MPOYHOCTBID CMep3aHus ¢ PyHAaMeHTaMW, HU3KOW TensonpPoBOAHOCTHLIO U
3amefsieHHon cTtabunmsauunen ocagok Npyu OTTamBaHUN.

10.2 Mpu ucnonb3oBaHMM 3aTOPGOBaAHHbLIX PYHTOB B KayecTBe OCHOBaHWM MO npuHuuny |
cnefyet MPUMEHsSTb NIIMTHbIE, cTonbyaTble N cBaHble PyHOAAMEHTbI, a Takke manosarnybrieHHble u
NoBepXHOCTHble (byHAaMeHTbl Ha noAckinkax. CBan cnegyeT norpyxartb, Kak npasurio, 6ypoonyckHbIM
Ccrnocobom B CKBaXuHbl gunameTpoM Ha 10 cm GonbLIMM NOMEpPeyHOro ceyeHusi cBam C 3anofiHEHUEM
nasyx LeMeHTHO-NecYaHbIM pacTBOPOM UMK APYrMM pacTBOPOM MO MPOEKTY; OnupaHue cBan Ha Npocnon
Topda He ponyckaeTcs. [Mog NoAoWBOM MAWMTHBLIX M CToNdYaTbiXx OYyHOAAMEHTOB criegayeT ycTpamBaTb
necyaHylo MNogyLlKy TONWMHOM He MeHee: Onsl NIUTHbIX yHaameHToB - 0,3 M, gna cronbyaTbix -
MONOBWHbI LLUMPUHBLI NofowBbl pyHaameHTa. [Npu HeBOoMbLIOW TOMWUHE MNOKPOBHOMO TOPASIHOMO Crost
cneayet npedycMaTtpuBatbh ero yaaneHue.

10.3. Pac4yeT Hecywlen CnocobHOCTM OCHOBaHWM cTONbYaTbiX U CBaWHbIX (PyHOAMEHTOB Ha
3aTOpdOBaHHbIX FPyHTax Npu MX UCNONb30BaHMU MO MpuHUMny | npousBoguTca cornacHo 7.2.2-7.2.3.
lMpn aTOM pacyeTHble 3HA4YeHUS COMPOTUBMEHMS 3TUX FPYHTOB HOPMaribHOMY AaBfEHWU0 U CABUTY MO

R
MOBEPXHOCTM cMep3aHusi ¢ dpyHaameHTom R u = ¢ cneayeT npuHUMaTh, Kak MPaBWMO, MO OMbITHBIM
AaHHbIM. [ns coopyxeHuin |l ypoBHA OTBETCTBEHHOCTW, a Takke ANs npedBapUTeNbHbIX pacyeToB

OCHOBaHWM 3Ha4veHus1 R n Raf JonyckaeTcs npuHumaTh no Tabnuue B.8.

OcHoBaHuMA yHOAMEHTOB, BO3BOAMMbIX Ha MOACLIMNKAX, CregyeT paccyuUTbiBaTb MO HECyLUewn
CMOCOBHOCTU PYHTOB MOACHINKN C MPOBEPKOW CUMbl MPEAENIbHOro COMPOTUBIIEHNS OCHOBAHUA HA YPOBHE
NMOBEPXHOCTN MPUPOLHLIX 3aTOP(OBAHHbLIX TPYHTOB C Y4YETOM pacyeTHOW rnyOuHbl CE30HHOro
oTTauBaHus. Ecnu pacyeTHas rnybuHa oTTanmBaHust 60nbLue TOMWMHbI NOACHINKN, TO OCHOBaHUE AOSMKHO
ObITb TaKke paccymMTaHo No gedopmanmsam.

10.4 PacyeT OCHOBaHWN, CMOXEHHbIX OWOreHHbIMW FPyHTamMu, MO AedopmaumsamM HagnexuT
NpPoOun3BOANTL: cTonduyaTbiX - no 7.2.15, 7.2.16; cBanHbIX - N0 pe3ynbTaTam MONEBbIX UCMbITAHMI CBaW
CTaTMYecKon BAaBNMBAOLLEN Harpy3Kou.

10.5 OcHoBaHWs 1 pyHAAMEHTbI Ha 3aTOPEOBAHHbLIX FPYHTAxX NPU UCMOMNb30BaHUN TaKNX FPYHTOB
B KayecTBe OCHOBaHuM Mo npuHumny Il Heobxoammo npoekTupoBatTb B cooTBeTcTBUM C 6.4.1-6.4.5 1
TpeboBaHuamn CI122.13330 n CIM 24.13330.

11 OcobeHHOCTN NPOEKTUMPOBAHUSA OCHOBAHUN U PYHOAMEHTOB HAa MHOTONeTHEMepP3MblX FPyHTax
B CEMCMNYECKNX panoHax

11.1 OcHoBaHusI U PyHOAMEHTLI COOPYXXEHWI, BO3BOANMbIX HA MHOTONIETHEMEP3IbIX PYHTaX Ha
nnowagkax ¢ pacyeTHOM CeNCMUYHOCTBID 7, 8 M 9 6GannoB crnedyeT MNPOeKTUpoBaTb C Yy4ETOM
TpeboBaHum CI1 14.13330, CI122.13330, CI124.13330, CI135.13330 n TpeboBaHMin HACTOSLLMX HOPM.

11.2 [N cencMUYecKMX PanoHOB C pacyeTHOW CeWCMUYHOCTBIO 7, 8 u 9 GannoB cnegyet
npegycmaTpuBaTtb UCMOMNb30OBaHNWE MHOrONeTHEMEP3MblX PYHTOB B Ka4eCTBE OCHOBaHMWS, Kak npaBwurio,
no npuHuuny |. MNMpyv HEBO3MOXHOCTU UCMONb30BaHUS FPYHTOB B Ka4yeCTBE OCHOBaHWS MO MApuHUuMny |
JonyckaeTcsl ucnornb3oBaHmMe ux no npuHumny I, npu ycnosuu onnpaHns yHOaMEHTOB Ha cKalbHble
UM gpyrve marnockumaemble Mpu OTTavBaHWMM TPYHTbl UMM Ha npenBapuTenbHO OTTasgHHble U
YMNOTHEHHbIE FPYHTbI.



11.3 B ceicMMyeckux panoHax crnegyeT NpuMeHsaTb Te e BuAbl CBaW, YTO U B HECENCMUYECKUX
panoHax, KpoMme cBan 6e3 nonepevyHoro apmMmpoBaHus. [MybuHa norpyxeHusi ceam B FPYHT (MCKNoYas
CBaun-CTOWMKN) AOIMKHA BbITb HE MeHee 4 M.

11.4 PacyeT ocHOBaHUN U oyHAAMEHTOB MO HecyLlen CNOCOBHOCTM Ha BEPTUKANbHYIO Harpysky C
y4eTOM CENCMUYECKMUX BO3AENCTBUI crieayeT Npou3BOAMTb COrnacHo 7.2.1, npu 3ToMm cuny npeaenbHoro
COMPOTMBIIEHUS OCHOBaHUSA HaanexuT onpefenaTtb ¢ ydetom 11.5, 11.6, a koappumUMEHT HageXHOCTU
\ NpUHUMATb:

npy MUCNOSIb30BaHWM MHOroreTHEMEpP3MbIX FPYHTOB B KayeCcTBe OCHOBaHWS MO npuHuumny | - no
7.2.1;
npv MCMNONb30BaHUM MHOrONIeTHEMEP3IbIX TPYHTOB B Ka4eCTBe OCHOBaHWS no npuHumny Il - ans

y,=1,5

dyHOaMEHTOB Ha €CTeCTBEHHOM OCHOBaHUU , @ ansa ceaunHblX - no TpeboBaHuam CI1

24.13330.

11.5 HecyLuyto cnocobHOCTb BEPTUKANbHO Harpy>keHHoOM Bucaven ceam % | a Takke crtonbyaTtoro
dyHAaMeHTa Npy NCNOSIb30BaHUU MHOrONeTHEMEPS3IbIX FPYHTOB B KA4eCTBE OCHOBaHMSA Mo npuHuuny |, ¢
y4eTOM CEeNCMUYECKMX BO3OEWCTBUA crefyeT onpeaenaTs cornacHo 7.2.2; npu 3TOM pacyeTHoe
COMpPOTMBIIEHUE TPYHTA UMY FPYHTOBOrO pacTBopa CABUIY MO MOBEPXHOCTU CMep3aHns ¢ hyHOaMEHTOM

af y pacyeTHOe JaBMEHUE Mep3noro rpyHTa Mo HKHUM KOHLIOM CBau UMW NOAOLLBOI CTONGYaToro

Y

dyHaameHTa R HagnexuT ymHoxaTb Ha KO3 ULNEHT YCNoBuiA paboTbl OCHOBaHUS
no tabnuue 11.1.

€4 | npuHUMaeMbln

Tabnuua 11.1

PacquHa%ceMCMMqHOCTb B KoadbuumeHT ycrosuil paboTbl Yed ans rpyHTOB
annax TBEPAOMEP3IbIX MNacTU4HO-Mep3blX Cblny4emep3nbix
7 1,0 0,9 0,95
8 1 ,O 058 0’9
9 1 ,O 057 0’8

I"Ipmmet-laHme - Hpm onmpaHunn CBaN-CTOEK Ha CKamnbHbIE UM HECXKNMaEMble prI'IHO6J'IO‘-IHbIe FPYHTbI

3HaueHne koadduumenTta Yed npuHUMaeTcs paBHbIM 1,0.

D,J'Iﬂ cBan B nracTUu4HO-MepP3IblX FPyHTax 3Ha4YeHue af cnegyeTt npuHMMaTb paBHbIM HYIO B

npefenax OT BepXHel [rpaHWLbl MHOrOMETHEMEP3NbIX [PYHTOB [0 pacyeTHOW rybuHbl 4, m,
onpeaensemon no popmyre

€ . (11.1)

roe Gs - KO3hpMUMeHT aedopmanmm cuctemMbl "cBag-rpyHT", onpegensdemblii Mo pesyrnbratam
ncnblTaHuin B cootsetctaum ¢ 11.6.

11.6 PacuyeT cBa Nno MNPOYHOCTM MaTepuana Ha COBMECTHOE [LEWCTBME pacyeTHbIX YCUIUK
(npogonbHOM  cunbl,  u3rnMbaroWero MOMeHTa W MOMEepPeyHoOW  Ccumnbl) MNpU  UCMOMb30BaHUU
MHOrofieTHeMep3rnblX OCHOBaHMM No npuHUMniy | crnegyet Npov3BOAUTb B 3aBUCUMMOCTU OT pacHeTHbIX
3HaYeHU CENCMUYECKNX Harpy3oK B cOOTBETCTBUM ¢ TpebosaHuamu CI1 24.13330 c ydyeTtom 7.2.13. Mpwu



o a
9TOM [Ans cBail B MMacTUYHO-MEP3nbIX rPyHTax KoaddUUMEHT AedopmaLmn cucTeMbl "cBaa-rpyHT" €
“A—-l

crneayeT onpeaensaTb MO pesyfibTaTaM UCMbITaHMI CBal CTaTUYECKOW FOPU3OHTaNbHOM Harpy3komn
no goopmyrne

}Gz
a.=1,34 WE]
, (11.2)
0,7F
roe It - ropusoHTanbHasi Harpyska, kH, npuHnmaemas pasHom hau ;
Fh,u

3aechb - TOpu3oHTanbHas npepernbHas Harpyska, kH, B ypoBHE MOBEPXHOCTM FpyHTa, Npw
KOTOpPOW nepemMeLLeHre UCNbITYEMON CBan HauMHaeT Bo3pacTaTb 6e3 YBenmueHusl Harpy3ku;

h . rOpn3oHTanbHOE NEpPEMELLIEHNE CBan B YPOBHE MOBEPXHOCTU FPYHTA, M, onpedensemMoe no
rpacdomky 3aBMCUMOCTU TOPU3OHTANbHbLIX MEPEMELLEHUA OT Harpysku Mpu YCNOBHOW CTabunmsaumm
nepemeLleHnn, ecnu pacyeT BedeTCs Ha cTaTudeckne Harpysku, n 6e3 ycnoBHoOW crtabunusauum
nepeMeLLeHni, ecnn pacyeT BeaeTcs Ha CelcMnYeckme BO34ENCTBIS;

Eb - MOAynb yNpyroctn matepuarna csan, kla;
4

| - MOMEHT MHepLUUN ceveHns cBau, M

11.7 TlpoBepky OCHOBaHUSA cTonb4yaTtoro dpyHOaMeHTa Ha FOPU3OHTAlbHYH U BHELEHTPEHHO
CKUMAIOLLYIO Harpy3km ¢ y4eTOM CENCMUYECKUX BO3AENCTBUN MPU UCMOMb30BaHUM MHOFONEeTHEMEP3IbIX
rPYHTOB B KayeCcTBe OCHOBaHWA Mo npuHUumny | cnegyet npousBOAMTb Ha OMpoKuablBaHWE WM CABUM MO
nogowse pyHOameHTa ¢ yyetom 7.2.12.

Mpn OencTBUM CENCMUYECKUX Harpysok, CO3[aloLMX MOMEHTbl Cuil B 0BOMX HanpaBneHusx
noaowsbl (pyHAameHTa, pacyeT OCHOBaHWUS HaAMeXuT MpPOM3BOAWTL pasdenbHO Ha LeNCTBUME CUM U
MOMEHTOB B KaXOM HarnpasreHum He3aBncumo Apyr ot apyra.

11.8 Pacyer ocHOBaHUM U (pyHOAMEHTOB C Y4eTOM CEeNCMUYECKUX BO3OENCTBUN MNpu
MCNONb30BaHUN  MHOFONETHEMEP3NbIX TPYHTOB Mo npuHumny |l Heobxogumo npov3BoAUTbL B
cooteeTcTBUM ¢ CI1 22.13330, CIT 24.13330 1 7.3.1-7.3.15 no pac4yeTy oTTamBaroLnx ocHoBaHuI. [pu
3TOM oOTpuuaTenbHble (HeraTvBHbIE) CUMbl TPEHUS, Bbl3BaHHble OCAOKOW OTTauMBalOLWUX TPYHTOB, B
pacyeTax OCHOBaHWN Ha CEeNCMUYECKME BO3AENCTBUS HE YYUTbIBAKOTCA, €CN OTTanBalollee OCHOBaHue
CMNOXeHO necYaHbIMU U KPYNMHOOBTOMOYHBIMU FPYHTaMU, OCaAKM KOTOPbIX 3aBepLUarTCa B npouecce nx
OTTauBaHus.

12 OcoOEeHHOCTM NPOEKTMPOBAHUS OCHOBAHMN U PyHOAMEHTOB MOCTOB U TPyO noj Hacbl NAMM

12.1 OcHoBaHMs M dQyHOAMEeHTbl MOCTOB M Tpy® nog Hacbingmu (Tpyb), BO3BOAMMBIX Ha
TepPPUTOPUAX pPacnpoCcTpaHeHUs MHOroneTHeMep3nblX FPYHTOB, criedyeT MpOeKTMpoBaTb C Y4EeTOM
OOMONMHUTENbHbIX  TpeboBaHMK, codepxawmxcsa B Hactoswem pasgene. TpeboBaHus  no
NPOEKTMPOBaHWUIO NpuBeaeHbI B [4].

12.2 B npoekTtax oyHOAMEHTOB MOCTOB M Tpy® HEoOGXoaAMMO AOMOMHUTENBHO (MO CPaBHEHMIO C
dyHOaMeHTaMy 30aHUN) yYnTbiBaTb BAUSHWE Cnedyowmx (akTopoB:

BO30ENCTBME HA COOPYXEHUSA, KpOMEe BepTMKamnbHbIX, 3HAYMTEMbHbIX FOPU3OHTaNbHbLIX CUM OT
BPEMEHHbIX MOABWXHBIX HAarpy3oK, 4aBNEeHUN rpyHTa U Nbaa;

YMEHbLUEHNEe Hecyllen CrnocoBHOCTM OCHOBaHUIM BCreacTBME pPa3MbiBOB [Ha BOAOTOKA WM
OTennsLEero BO3AeNCTBNS BOAbl HA MHOrONeTHEMEP3Nble FPYHTbI;

BO3pacTaHWe CUIT MOPO3HOrO My4YeHWs FPYHTOB U3-3a MOBbILIEHHOW WX BII@XHOCTU BOGNU3M



BOJOTOKOB U YMEHbLUEHNE 3TUX CUI NPU YBENNYEHUUN TOSLLUHBI CHEFOBOIO MNOKPOBA;

HapyLlleHne YCTOMYMBOCTM OeperoBbiX CKMIOHOB BCMNeACTBUE MPOSIBNEHUA  OMOJSI3HEBbIX
npoLeCcCoB;

nosiBreHve Haneam B npegenax CoopyXeHun.

12.3 Harpysku u BO3gencTBMA Ha QyHOAMeHTbl MOCTOB M Tpyb crnegyeT npuHumaTb B
cooTBeTCcTBUM € TpeboBaHmsamn CI1 35.13330.

12.4 B ocHOBaHusX dhyHOAMEHTOB MOCTOB MHOrOfieTHEMEpP3Sble IPYHTbI criegyeT Ucnonb3oBaTh
NpevMyLLLEeCTBEHHO NO MNpuHUMNY |, ecnv Ha ypoBHE HM3a CBaVHbIX 3IEMEHTOB (CBan-cTonbos, cBaW-
oboroyek) B TedeHuMe Bcero nepuvopa 3IKchnyatauum COOPYXEHW rpyHTbl OyayT HaxoouTbCs B
TBEPOOMEP3NOM COCTOAHMK. [lonyckaeTcs MCnorb3oBaTh MO MNPUHLMAY | NNacTUYHO-Mep3nble TPYHTHI,
BKIMtOYas 3aCofeHHble, Npy YCroBuW, YTO B TEYEHWe BCEro nepuoaa aKkcnryataumm coopyxeHun bynet
obecneyeHa wux oTpuuaTenbHasi TemnepaTtypa, Tpebyemas Mo pacyeTy Hecywen CnocobHOCTK
OCHOBaHUN.

B0O3MOXXHOCTb MCMOMNb30BaHNS MHOTONIETHEMEP3NbIX MPYHTOB B KAYECTBE OCHOBAHWIA MO MPUHLMNY
Il ons yHOaMEHTOB MENKOro 3anoXeHus W CBaWHbIX [OMKHA OnpefensaTbCd ucxogs u3 obLumx
TpebosaHun 6.1.3, 6.1.4 1 6.1.6.

12.5 TlporHo3 UW3MEHeHUNW TeMnepaTypHOro pexuMMa  MHOroneTHemMepsarbiX  [PYHTOB,
MCMonb3yeMblX B KayecTBe OCHOBaHWW MO npuHUMny |, ocywecTBneHne B cryvyae HeobxoaumocTu
cneumanbHbIX MeponpuaTuii No  obecrneyeHmto Mep3noro COCTOSHUA TPYHTOB U KOHTPOMb  UX
TemnepaTtypbl B Te4EeHWe BCEro nepvopa aKcrnyaTauum CoopyXeHun cnegyeT BbINOMHATbL YNCIEHHbIMU
mMeToaamu u (Mnu) No ykasaHWsiM BEJOMCTBEHHbIX CTPOUTESbHbLIX HOPM.

12.6 COY wu TennosawmTHble 3KpaHbl HEOBXOOUMO MNPUMEHATb B CRyvasx MpaKTUYecKon
HEBO3MOXHOCTU UAN HEeLOCTaTOYHOM 3PMEKTUBHOCTU OPYrNX pPeELUeHUA ONa MoAfepXaHud Ha BecCb
nepuog 3KCrnyaTauMyM COOPYXEHWUA TemnepaTypbl TFPYHTOB, Tpebyemom no pacyeTy Hecyllen
cnocobHocTn ocHoBaHui. Yumcno COY cnegyeT npuvHMMAatb MO pacyeTy C  MOBbILAOLNM
KoachbpmuneHTom 1,4.

12.7 ®yHOaMeHTbl MOCTOB MpPM MCMNOMb30BaHUM MHOFONEeTHEMEP3NbIX PYHTOB B KayecTBe
OCHOBaHuM no npuHuunam | n Il cnegyeT npoekTMpoBaTb, Kak NpaBuio, CBanWHbIMU C POCTBEPKOM,
pacnonoXeHHbIM Haf NOBEPXHOCTbIO FpyHTa uUnu BoAbl. Mpy 3TOM HagnexuT npegycmaTpvsaTb Mepbl,
UCKNoYaLLmMe BO3MOXHOCTb  MOBpeXAeHWss CcBal  NefoxodoM,  KapyexodoMm  unu  Opyrumu
HebnaronpUATHbLIMWU BO3LENCTBUSIMU.

dyHOaMeHTbl MeNKOro 3anoXeHus (Ha eCTeCTBEHHOM OCHOBaHWW) OOMycKaeTCs NpOoeKTUpoBaTb
Ons MOCTOB, BO3BOOUMbBIX, Kak MNpaBWio, Ha WUCMornb3yemMblX MO npuHumny Il MHoronetHemeparnbix
rPyHTaX, ecrnv nocne norHOro oTTaMBaHUA TakUX FPYHTOB OCafKu U KpeHbl onop He 6yayT npesbiwaTb
npeaenbHO A0MYCTUMbIX 3HAYEHWUI MO YCNOBUAM HOPMarnbHOW 3KCMyaTaunum COOpYXEHUN.

Ona Tpy® cnegyet npegycmatpuBaTbh MPEeUMMYLLECTBEHHO (OYHOAMEHTbl MENKOro 3aroXeHus
He3aBMCUMO OT BuAa rPyHTOB U MPUHLMUMNA UX UCNONBb30BaHUSA B Ka4eCTBe OCHOBaHWS MPW YCNOBUU, YTO
CYyMMapHOe 3HayeHue OCafKku UCnonb3yemMblX Mo NpuHumny Il rpyHTOB MOXeT ObiTb KOMNEHCUPOBAHO
CTpouTENbHbLIM NOABLEMOM NOTKa Tpy6.

12.8 MHoroneTHemep3nble rPyHTbl B OCHOBaHUW (PyHAAMEHTOB Manoro mocrta unu Tpybbl u
npuneramLwmx y4acTkoB HacbinNW, Kak MpaBwno, crnegyet WCNonb3oBaTb MO OAHOMY MNPUHLUMNY, He
Jonyckasi onnpaHus UX YacTUYHO Ha Mep3nble Y1 YaCTUYHO Ha HEMepP3nble NN OTTanBaloLLMe rPYHTHI.

12.9 B rpyHTax, noABepXeHHbIX MOPO3HOMY MyYEHUIO, HE3aBMCUMO OT MPUHATOrO MpuHUMNa nx
MCNonb30BaHWs B Ka4eCcTBe OCHOBAHWA NOAOLWBY (PyHAAMEHTOB MESKOro 3anoXeHust Ans MOCTOB 1 TpyO
cnepgyet 3arnybnatb He MeHee 4YeM Ha BenuuuMHy, ykasaHHyio B Tabnwuue 5.3 CI1 22.13330 npu

d <d,+2
PaCMOMNOXEHUN YPOBHSI MOA3EMHbLIX BOf Ha rmyGune W~ J M, @ MOAOLUBY PacrofOXeHHOro B
rPyHTE poCTBepka CBavHbIX (PYHOAMEHTOB - He MeHee yem Ha 0,25 M Hwxe pacyeTHOW rnybuHbI
CEe30HHOro NPOMEepP3aHNA-OTTauBaHNA rpyHTOB.

Ecnu no tpeboBaHuaM rnybuHa 3anoxeHus yHOaMEHTOB AOMkHa ObiTb HE MeHee pacyeTHOM
rnybuHbl Npomep3aHns rpyHTa, Bce (PyHOAMEHTbI, 3a MUCKMAYeHUneM (yHOAMEHTOB WU TPYHTOBLIX
nogylwek ans cpefHux 3BeHbEB OAHOOYKOBLIX TPYO OTBEpCcTMEM A0 2 M criedyeT 3arnybnstb He MeHee
yem Ha 0,25 M Hwxe pacyeTHon rnybuHbl nNpomep3aHnsa rpyHTa. [pu 9TOM 3a pacyeTHy MnyouHy
npomMep3aHnsa NpMHUMaeTCa ee HOpMaTUBHOE 3HaYeHMe,

dyHOAMEHTbI UMW TPYHTOBbIE NOOYLLUKN CPeaHUX 3BEHbEB OQHOOYKOBbLIX TPYO OTBEpCcTMEM 40 2 M



JonyckaeTcs 3aknagbiBatb 6e3 yyeta rnyoduHbl NpoMep3aHns rpyHTa.

B cnyyasax, korga rnybuHa 3anoxeHuss (pyHOAMEHTOB He 3aBUCUMT OT pacyeTHOW rnyOuHbl
npomep3aHnsa rpyHTa, COOTBETCTBYIOLUME TPYHTHI, ykaszaHHble B Tabnuue 5.3 CIM 22.13330, OOMKHbI
3arneraTtb He MeHee YeM Ha 1 M HUXKe HOPMaTUBHOM rMyBUHbI MpOMep3aHus rpyHTa.

MogoLBy BbICOKOro pocTBepka CBanHbIX dhyHAAMEHTOB MOCTOB CrieyeT pacrnonaratb C 3a30poM
OT NOBEPXHOCTU rpyHTa He MeHee 0,5 M B yCTosAX 1 1 M - B NPOMEXYTOYHbLIX Ornopax.

MpumeyaHue - MMyOGuHY 3anoxeHnsa PyHOAMEHTOB U FPYHTOBbLIX MOAyLUEK NOA cpefHue 3BeHbS
Tpy6 AnameTtpom 2 M 1 Bonee cnegyeT HazHavyaTb C y4ETOM YMEHbLUEHUS ryOUHbI NpoMep3aHns rpyHTa
B HarpasIieHUN K OCK HacbInu.

12.10 B HenoaBepXeHHbIX MOPO3HOMY MyYeHW0 T[pyHTax MOOOLWBY pOCTBepka CBalHbIX
byHOAMEHTOB unu (PyHAaAMEHTOB MESNKOro 3aroXeHus MOCTOB M Tpyb gonyckaeTcs pacnonaratb B
npegenax crios Ce30HHOro NPoOMepP3aHUA-OTTaMBaHUA NPU YCAOBUM, YTO HWKHAS FpaHuLa TOMLWN Takmx
rPYHTOB 3arneraer He MeHee 4YeM Ha 1 M HWXKe pacyeTHOM rMyOuHbI NPOMEP3aHUsa U, KpOMe TOro, B
npegenax 30Hbl NPOMep3aHUst OTCYTCTBYET BEPOATHOCTb 06pa3oBaHUs NMH3bI NbAa, B TOM vucre U oT
HaMoOpPHbIX NOA3EMHbIX BOA.

12.11 lMopowsy yHOAMEHTOB MENKOr0 3arioXeHUs M HUXHUE KOHUbl CBall He [JonyckaeTcs
onupaTb HENOCPEACTBEHHO Ha NoA3eMHble NbAbl, CUNbHONBAUCTLIE TPYHTLI, @ Takke Ha UCMOoNb3yeMble
no npuHumny Il 3aTtopdoBaHHbIE MHOroNneTHEMEpP3Mble rPYHThI.

12.12 Pac4yeTbl OCHOBaHW byHOaMEHTOB MOCTOB U TpyD crnenyeT Npon3BoaAnTb:

a) Npu UCNonb3oBaHUN TBEPAOMEP3IbIX TPYHTOB MO NpUHUMNY | - NO HecyLen cnocobHOCTY;

0) Mpy MCNONBb30BAHUN MHOrOMIETHEMEPS3SbIX TPYHTOB MO MpuHUMny I, @ rMUMHUCTBLIX NnacTu4Ho-
Mep3nbiX U NO NpuHUMNY | - No HecyLen cnocobHOCTM 1 No AedopMaLUsM.

[onyckaeTcs He onpenensaTb ocafku OCHOBaHUN PyHAAMEHTOB MOCTOB:

a) BCex cuctemMm M nponetoB Npu onupaHuM OyHOAMEHTOB Ha MHOrofieTHeMep3rble FPYHThI,
ncnonb3yemMble No NPUHUMNY |, 3a UCKMoYeHneM NNacTUYHO-MepP3bIX MMUHUCTBIX TPYHTOB;

0) BHeLLHe cTaTuyecKkn onpeaenumMbiX CUCTEM XeNe3HOAOPOXHbLIX MOCTOB C nponeTamu 4o 55 m n
aBTOOOPOXHbIX ¢ nponetamu Ao 105 M nNpu onvpaHun pyHOaMEHTOB Ha Ucnonb3yemble no npuHumny |l
ckanbHble 1 ApyrMe ManocXvMaeMble Npy OTTauBaHUM rPYHTHI.

PacuyeTbl ocHOBaHun Tpyb crnenyeT NpouM3BOAWTb, Kak MpaBumio, Nno Hecyuwen crnocobHoctn. Ha
CUNBbHOCKUMAaEMbIX NMpU OTTanBaHUM FPyHTaX, UCNOMNb3yeMbIxX No npuHumny ll, ocHoBaHus Tpy6 crnenyet
paccynTbiBaTb MO HECYyLLEen CNOCOBHOCTU U MO AedhopMaumaM, BKIOYas onpeaeneHne nx ocagku.

12.13 PacueT ocHoBaHua cBaill AnNd PyHOAMEHTOB OMOP MOCTOB MO Hecyllen CrnocobHOCTU
MHOroneTHemMep3rblX FPYHTOB, MCMONb3yeMbiX MO NpuHUmMNy |, cnegyeT npoussoauTb cornacHo 7.2.1 u

7.2.2. [1pn 9TOM 3Ha4YeHne \Z B oopmyne (7.1) cnegyeT npuMHMMaTh paBHbIM 1,4 HE3aBMCUMO OT YMcna
cBan B (pyHOaAMeHTe M OT MOMOXEeHWd MOLOLBbI POCTBEPKA MO OTHOLIEHMIO K MOBEPXHOCTU FpyHTA.

Y

3HayeHuns koadpdurumneHToB "¢ n Vi B chopmyre (7.2) ponyckaeTca npuHuMaTh pasHbiM 1,0.

R
[Insi KPaTKOBPEMEHHOM YacTU Harpy3ok pacyeTHble 3HadeHus R u ¢ ncxops 7.2.3 nonyckaetcs

npuHMMaTb C MOBbIWAKWNM  KO3IDDULMEHTOM nf, paBHbIM: AONs1  CBaWHbIX  PyHOAMEHTOB
KenesHoAopoXxHbiXx MoctoB 1,35 - npu OOHOBPEMEHHOM AENCTBMM MOCTOSIHHBIX U BPEMEHHbIX
BepTUKanbHbIX Harpysok; 1,5 - npy AENCTBMM NOCTOSAHHBIX U BPEMEHHBLIX COBMECTHO C BPEMEHHbLIMU
rOpU3oHTanbHbIMKU Harpyskamu (BKNOYasi CencMUYeckue Harpysku); Ans cBarHbiX (yHOAMEHTOB
aBTOAOPOXKHbIX MOCTOB - COOTBETCTBEHHO 1,51 1,75.

[na >xenesHogopOXHbIX MOCTOB Ha CTaHLUMOHHBbIX M MOABE3AHbLIX MYTSX, FOPOACKUX, a TaKkKe
OPYrMX MOCTOB, Ha KOTOPbIX BO3MOXHbl CMCTEMATUYECKME OCTAHOBKM Ha HeOonpeneneHHOe BpeMms

Y

noesgoB WNM aBTOTPaHCNopTa, 3HadyeHue koadpduumeHta € B dopmyne (7.2) cnegyeT npuHUMaTh
paBHbIM 1,0.

12.14 PacuyeT  OCHOBaHWA  CBaWHbIX  YHOAMEHTOB MO  HecylweWh  CrnocoBHOCTU
MHOroneTHemMepanbiX rPyHTOB, UCNOMb3yeMblX MO NpuHUMNy I, cnegyeT NpousBoAMTL B COOTBETCTBUU C

TpebosaHuamu CI1 24.13330. Npu 3TOM pacyeTHOe COMPOTMBIIEHNE OTTaMBaloLWMX IPYHTOB MO TOPLOM



cBau cnegyet npuHumaTtb no Cl124.13330, kak ansa 6ypoBbix cBaM.

PacyeTr no Hecywen CNocoGHOCTM OCHOBaHWA (PyHOAMEHTOB MENKOro 3anoXeHusa Ha
MHOrofieTHeMEP3rbIX rPyHTax, MCnonb3yembix No npuHumny I, HagnexuT npounssoanTb no CI 35.13330.

12.15 ®OyHaameHTbl 6eperoBbiX, NepexofHbiX U MPOMEXYTOYHbIX OMOpP MOCTOB Ha KpyTbIX
CKMOHax, a Takke yHOaMeHTbl YCTOEB NPWU BbICOKUX HACINAX B CIydasX pacnosioXeHUs nog HecyLwmm
CrnoeM nnacra HeEMep3roro unu oTTamMeatoLLero (B nepuog aKcnnyatauum MocTa) rMHUCTOro rpyHTa unm
NMPOCMOMKN  HAacCbILWEHHOr0 BOAOW Mecka, MOACTUIaeMoro [fIMHUCTBIM  FPYHTOM, Heobxoammo
paccynTbiBaTb MO YCTOMYMBOCTU MPOTUB rryboKoro casura (CMelweHuss dyHOameHTa COBMECTHO C
TPYHTOM) MO KPYrNOUWUMMHOPUYECKON Wnu Apyro Gonee onacHoOM MOBEPXHOCTU CKoNbxeHnus. [[Ons
YKa3aHHbIX YCMOBUN HaONEXWUT Takke MNpoBepsTb BO3MOXHOCTb MOSIBNEHUA MECTHbIX OMONI3HEBbLIX
COBWIOB Ha paHee YCTOMYMBbLIX CKMOHaX BCIEACTBME OOMNONHUTENBHOMO UX HarpyxeHust BECOM HacbInu u
OMnopbl, HapyLeHUss YCTOMYMBOCTM MNNACcTOB rPyHTa B npouecce Npou3BOACTBa paboT MM U3MEHeHUs
pexxumMa (YPOBHSA 1 CKOPOCTU TeYEeHUS1) NOA3EMHbIX U MOBEPXHOCTHLIX BOS,.

12.16 dyHOameHTbl MOCTOB, BO3BOAUMbIX HAa MHOrOSIeTHEMEP3NbIX FPyHTaX, UCMNOSb3yeMblX B
KayecTBe OCHOBaHUM no npuHuuny ll, cnegyeT paccunTbiBaTh AN YCNOBUIA MOMHOrO OTTaMBaHUSA rPyHTOB
OCHOBaHUS HE3aBUCMMO OT MX COCTOSIHUS (Mep3noe unu Tanoe) B nepuon ctpouTenbctsa. PacyeT no
NMPOYHOCTUN U TPELUMHOCTOMKOCTN CBaMHbIX 3N1eMEHTOB criefyeT Mpou3BoAuTb Ha YCUMNUA B pacyeTHbIX
CeyeHUsIX, BO3HMKaloLLMe Kak Ansg Mep3aroro, Tak U OTTasiBLLUEro COCTOSIHUS TPYHTOB OCHOBaHMUS.

12.17 CBalHble oyHAAMEHTbI HAANEXUT paccynTbiBaTb Ha COBMECTHOE AeNCTBUE BEPTUKANbHbIX
WU TOPU3OHTamnbHbIX CUIT U MOMEHTOB, MPUHMMas nepemMeLleHns yHOaMeHTOB NPonopUnoHanbHbIMU
OenCcTByOLWUM yeunuam. HesasmcMmo OT NpUHUMNG UCMOMNb30BaHNA TPYHTOB B KA4eCTBE OCHOBAHWSA, He
cnegyeT yyuTbiBaTb COMPOTMBIIEHWE TPYHTOB nNepemeLleHusaMm 3arnybrneHHoro B rpyHT pocCTBepka
dyHaoameHToB. B pacuetax, BKNovawWMx onpeaeneHne cBobogHOWM AMWHBI CBaW, OTTasiBLUME W
nnacTUYHO-Mep3nble TPYHTbl OOMycKaeTcs paccMmaTpuBaTtb Kak NUHEWHo-AedopMupyemyto  cpeay,
XapakTepusyemyto KoadpPuULMeHTOM NOCTENU, MPUHUMAaEMbIM KaK A5 HEMepP3rblX FPYHTOB.

Mpn ncnonb3oBaHUM FPYHTOB B KayeCTBE OCHOBaHWSA MO NpuHUMny | B pacyeTe ponyckaetcs
NPUHUMATb, YTO KaXObl CBaVHbLIN 3NIEMEHT XEeCTKO 3ajenaH B TBep4OMEpP3foM FpyHTe Ha rnybuHe d,
CcuMTas OT YPOBHS, COOTBETCTBYIOLLErO pacyeTHOW (MakcMmanbHOW) TemnepaTtype, npyu KOTOpoW AaHHbIN
FPYHT NepexoavT B TBEPAOMEP3Nioe COCTOsiHUE; 34ech d - AMaMeTp unm 6onblInin pasmep nonepeyHoro
CeyeHus anemMeHTa B HanpasneHnn eNCTBUSA BHELLHUX Harpy3oK.

12.18 B cencmmyecknx pamoHax pyHOaMeHTbl MOCTOB AOMycKaeTcsl MPOeKTMpoBaTbh Ha MobbIxX
rPYHTax, UCMOoMb3yeMblX B Ka4eCTBe OCHOBaHMA MO NpuHUMny |. ECAn rpyHTbl MCMOMb3YyTCA NO NPUHLMUIY
I, TOo cnegyetr npegycmatpumBaTb oOnupaHWe MOAOWBbl (PYHAAMEHTOB WMNU HUXKHUX KOHLIOB CBau
NPEenMYyLLLECTBEHHO Ha CKarnbHble UMW ApyrMe Manockumaemble npu OoTTaumBaHuu rpyHTbl. [pu ydeTte
CeICMMYECKNX Harpy3oK pacyeT cBanHbIX yHOAMEHTOB criefyeT npon3soanTs cornacHo 11.4-11.8.

13 OcobeHHOCTN NPOEKTUPOBAHNSA OCHOBaHUIN N PYHAAMEHTOB HedTerasonpoBoA0OB Ha
MHOTrOfieTHeMep3rbl X FPYHTax

13.1 OcHoBaHuMs © yHOAMeHTbl MarucTpanbHbIX raso- KW HedTenpoBodoB (Janee
MarncTpanbHble TpybonpoBoAbl) criefyeT NpoeKTMpoBaTb B COOTBETCTBMM C yKasaHWsMW pasgena 7 ¢
y4yeToM AOMOMNHUTENBHBLIX TPEOOBaHN, cooepKaLlUXcs B HacTosLWeM pasgene, a Takke B Cl 36.13330.

13.2 B TexHMyeckoM 3agaHun Ha NPOEKTUPOBaHWE OCHOBaHWA U DYHOAAMEHTOB MarmcTpanbHbIX
TpybonpoBOAOB AOMOMHUTENBHO AOMKHBI COAEPXKaTbCA CBEAEHUS O Npeaenax UsMeHeHnsa Temneparypbl
TpaHcnopTMpyemoro no Tpybonposoay NpoayKTa.

13.3 NMpn NpoekTMpoBaHUM OCHOBaHUA U PYHAAMEHTOB MarncTparbHbIX TPyOonpoBoaoB cneayeT
y4nTbIBaTD:

mMaructpaneHble Tpybonposoabl, B cootBetctBUM ¢ [TOCT P 54257, umetT | ypoBeHb
OTBETCTBEHHOCTH;

TpaHcnopTMpyeMbln No TpybonpoBoAy MPOAYKT MOXeT UMEeTb Kak MOMOXUTENbHY, Tak U
oTpuuaTtenbHyl0 TemnepaTypy, 4TO CyLWeCTBEHHO BfMseT Ha TenroBoe U  MexaHuyeckoe
B3ammopencTene Tpybonposoga n Mep3nbiX rPyHTOB;

B KayeCcTBe OCHOBaHWN MaructparnbHbiX TPybOnNpoBOOOB HE PEeKOMeHAYyeTCs paccMmaTtpuBaTb
y4acTKM C MOA3EMHbIMW NbAaMu, HanegsMm u 6yrpamu MyvyeHus, MPOSIBIEHUSMU TepMoKapcTa,



TEPMO3PO3UnK, CONMUAIOKLNK, MOPO30BOMHOro pacTpeCcKNBaHUS;

OMacHOCTb NPSAMOro TensoBOro M rmapaBAnyeCcKoro BO3AENCTBUA TpaHCNOPTUPYyeMbIX HEPTU U
HedTENPOAYKTOB HAa MepP3rble rPYHTbI MPY aBapusaix Ha MarmcTparnbHbIX TPyOonpoBoaax.

MpumeyaHue - TpyGonpoBoabl OENAT HA: ropsiune yyacTku (TemnepaTypa NpoaykTta B TevyeHue
BCEro roga nonoXutenbHas), Tennble y4acTku (Temnepartypa npogykra B TeYeHWe roga MoXeT ObiTb U
NMONOXUTENBbHOW M OTpULUATENBHOW, HO cpedHerogoBasi TemnepaTtypa Bbiwe 0°C) 1 XonogHble y4acTKu
(cpepHerogoBasi Temnepatypa npogykta Hwke 0°C). K nepBbiM OTHOCATCA HedTENPoOBOAbl HA BCEM
NPOTSXKEHNN N Ta30NpPoBOAbl HA HEOOMBLUOM NPOTSKEHMM MOCNE KOMMPECCOPHbIX CTaHLUIA, KO BTOPbIM U
TPETLUM - TONBKO ra3onpoBOAbI.

13.4 lMpoknagka TpybonpoBOAOB B paniOHaxX MHOrONIETHEMEPS3IbIX FPYHTOB MOXET BbIMOMHATLCS
noa3emMHbIM (MPEUMYLLLECTBEHHO B TPaHLUEAX), HA3eMHbIM (MO MOBEPXHOCTU 3eMMM C 0OBanoBbIBAHNEM
unu 6e3 Hero) nnu HagsemHblM (Ha onopax) crnocobamu. CriegyeT msberatb 4acToro yepeoBaHUS
pasnuyHbIX CNOCOBO0B NPOKMNaAKM Ha CPaBHUTENBHO KOPOTKUX PACCTOSAHUSX.

13.5 [na yMeHbLUeHNs 30HbI OTTanBaHUS MepP3roro rpyHTa cnefyet npuMeHsTb aBTOMaTU4ecku
OencTByloLMe oxnaxaallwme YCTaHOBKU (C KMOKOCTHbIM UMW NapOXWOKOCTHbIM XJlafoHOCUTENEM) U
TENNoOn3onupyloLLmne 3SKpaHbl. TennousonsauuoHHbIE 3KpaHbl ANS  Ha3eMHOW Npoknagku crneayet
BbIMOSHATL MIIOCKUMU, 4N NOA3EMHOWN - LUNTUHOPUYECKUMMN.

13.6 [lpn nNpoOEeKTUpOBaHUM OCHOBaHWA W yHOAMEHTOB TpPyboOnNpoBOAOB B  panoHax
pacnpocTpaHeHUs MHOrorieTHeMEP3IbIX FPYHTOB cneayeT BbINOMHATL Crieaytolme pacyeThbl:

pacyeT OCTbIBaHUSA TpaHCNOpTMpPyeMoro no TpybonpoBody MpoAykTa C Lenbi yCTaHOBMEHUs
Temnepartypbl No AnnMHe TpybonpoBoaa, a Takke BbIIBNEHUS ero ropsymx, TeNsbIX U XONOAHbIX Y4acTKOB
(cMm. npumevaHue k 13.3);

pacyeT rnybuHbl OTTaMBaHMA W MPOMEP3aHus FPyHTa B OCHOBAHMM MNOA3EMHbIX UM Ha3eMHbIX
Tpy6onpoBOAOE;

pacyetbl no | n Il rpynnam npegenbHbIX COCTOSAHWIA C y4€TOM MpOLEeCcCOB, MPOUCXOAALUNX B
OKpyXaloLleM MaccuBe rpyHTa B pesynbTaTe yCTponcTBa TpybonpoBoda (mpocagka U TepMOKapcCT npu
oTTavBaHWUW, Ny4YeHne Npy NPOMOPAXMBAHUN).

13.7 nybuHy oTTamBaHua (NPOMOpaXuBaHUSA) rpyHTa cregyeT onpefenaTb YUCNEHHbIMU
MeTodaMn, C Yy4eTOM [MPOEKTHOro Cpoka 3KchnyaTauun Tpybonposoda. [nybuHy oTTauBaHus
MHOrofieTHeEMEpP3rblX FPYHTOB MOA LEHTPOM ropsumx M TennblX noA3eMHbIX TPpybonpoBOAOB, a Takke
rnybuHy npomMep3aHus rpyHTa noA LeHTPOM XOnoAHbIX TPy6onpoBOAOB, pacnofiOXEHHbIX Ha yYacTKax C
MHOrofieTHeEMepP3nbiMA FPYHTaMyW He CrivBaloLlleroca Tuna, [OOoMnyckaeTcs pacCcyuTbiBaTb COMMacHoO
yKasaHuam npunoxeHus H.

13.8 PacueTHble Harpysku, BO3OEWCTBUS U UX COMETaHUSA MNpPU NPOEKTUPOBAHUU OCHOBaHWUA U
dyHOAaMEHTOB MarucTpanbHbix TpybonpoBO4OB B paliOHax MHOrofneTHeEMep3nbiX FPYHTOB creayet
npuHMMaThb B cooTBeTCTBUM ¢ TpebosaHuamn CI1 20.13330 n CI 36.13330.

13.9 1ns coBMeCTHOro pacyeTta CUCTEMbl "OCHOBaHWe (BMeluawwunin maccms) - Tpybonposoa"
MOTYT UCNOSb30BaTbCA aHaNUTUYECKUE UNU YUCHEHHbIE (METO KOHEYHbIX 9NIEMEHTOB, METOA KOHEYHbIX
pasHocTen u gp.) metodbl. [pn Ucnonb30BaHUM YUCTIEHHBIX METOAO0B pacyeTHas MOAenNb "OCHOBaHUE -
Tpybonposoa" [OMkHa adekBaTHO OTpaxaTb KOHCTPYKTMBHble ocobeHHOCTM  Tpybonposoaa,
XapaKkTEPUCTMKN MHOTONETHEMEPS3IbIX FPYHTOB U CXEMbl UX B3aUMOLENCTBUS.

14 OcobeHHOCTN NPOEKTMPOBAHUSA OCHOBAHUN 1 PyHOAMEHTOB Ha CKITOHaxX

14.1 [lpoekTupoBaHne OCHOBaHWA W QYHOAMEHTOB Ha CKNOHax (oTkocax) B panoHax
pacnpocTpaHeHUs MHOrorieTHeEMepP3nblX FPYHTOB crielyeT BbINOSMHATL MO NepBOW rpynne npegenbHbIX
COCTOSAHUA B COOTBETCTBMM C YyKasaHusamm CIT 22.13330, ¢ y4eTOM CHWXEHUA MPOYHOCTU Mep3nbIX
FPYHTOB MpWU yBENUYEHUU TemnepaTypbl U ONUTENbHOCTM BO3OENCTBUA Harpysku, a Takke BIUAHUS
reoKponorn4yecknx ycrioBumn.

14.2 Tlpn NpOEKTUpOBaHMN OCHOBaHUA U QYHOAMEHTOB B paKoHax pacrnpocTpaHeHus
MHOrofieTHEMEP3rblX PYHTOB Ha CKMNOHax W MPUCKIOHOBOW Tepputopuu cregyeTt paccmaTpuBaTtb
TepMOANHAMMYECKOE pPaBHOBECUE CUCTEMbI "COOpPYXEHUe-OCHOBaHME-CKNOH" C Y4€TOM HOPMAaTUBHbLIX
OOKYMEHTOB MO WMHXEHEPHO-reonormyecknm usbickaHmam ansa ctpoutensctea (CI 47.13330), a Takke



cneyoumx pakropos:

KPYTU3HA, BbICOTA, MPOTAXKEHHOCTb, LUMPUHA N SKCNO3ULNSA CKIOHA;

nposiBneHne rnyorHHbIX 1 CONNMMIOKLNOHHBIX ONOM3aHU 1 HapyLleHne pacTUTEeNbHOro NoKpoBa,
HanegeobpasoBaHue, 6yrpbl Ny4yeHUs, TePMOKapCT, TEPMO3PO3US;

MOLLHOCTb CMOSi U XapakTep pacnpoCTpaHEeHUs MHOroreTHeMep3nblX FPYHTOB (CMSOLIHOE,
npepbIBUCTOE, OCTPOBHOE), HAaNM4yne XnnbHOro 1 NnacToBoro fnbaa, TanukoB, KPUOMIroB;

TemnepaTtypa Mep3rioro rpyHTa BO BpeMeHW Mo riybuHe 1 NpoCTUPaHUIO CKNOHa (M30TepMbl) Ha
CTaguun CTPOUTENbCTBA, SKCMnyaTauun n NnMKBnaaumm o6beKToB;

0COBEHHOCTM MPUPOAHbIX KPUOreHHbIX hopM penbeda (KaMeHHble rrneTyepbl, KypyMbl 1 gp.), a
Takke PopMUPOBaHNSA TEXHOreHHbIX OpM (OTBarbl, Kapbepbl, KOTNOBaHbI, BBIEMKU, HAacbInu 1 Ap.);

reokpuomnornyeckme YycrioBus (TeKCTypa, BRa@XHOCTb, MbAUCTOCTb  (PU3MKO-MEXaHuyeckue
CBOWCTBa Mep3nbIX 1 OTTanBalLLMX FPYHTOB), @ TakkKe XapakTep HannactoBaHUs Nopos;

Hanuume COOPYXEHWA Ha CKMoHaX, Wumewwunecs aedopMaunn COOPYXKEHUA, a Takxke
MepPOonNpUATHS N0 NPOTUBOOMNON3HEBOW 3aLLUTE;

WHTEHCMBHOCTb W XapakTep TEXHOreHHOW Harpy3kn, OCOOGEHHOCTU TenmoBOro U CUOBOrO
BO3JENCTBUSA Ha CKITOH MPOEKTUPYEMbIX COOPYKEHUN MO MNPOOOMMKUTENBHOCTU, OXBaTy TeppuTopuu,
KONMMYECTBEHHBIM 3HA4YEHUAM TemnepaTypbl, KOHCTPYKTUBHbIM OCOBEHHOCTAM COOPYXKEHUNA.

TpeboBaHuA K MHXEHEPHO-TreonorM4eckumM n3biCKaHNAM npueeaeHs! B [3].

14.3 PacyeTbl yCTOMYMBOCTU CKIOHOB (OTKOCOB) W COOPYXEHWA Ha HWUX B panoHax
pacnpocTpaHeHUs MHOrorneTHeMep3rblX FPYHTOB, B OTNIUYME OT TanbIX FPYHTOB, CreayeT OCyLecTBNATb
C y4eTOM TeMmnepaTypHOro COCTOSIHUS FPYHTOBOro MaccuBa. B 3aBucumocTn OT TemnepaTypHOro
COCTOSIHUSI TPYHTOBOrO MaccuBa creayeT paccmaTpuBaTth ABa OCHOBHbIX TUMa KPUOTreHHbIX OnonaHen: 1 -
mMep3nble; 2 - oTTamBawwme. Kpome TOro, CywlecTBYHOT pasfnunyHble TUMbl CMELIaHHbIX KPWOrEHHbIX
OnorisHen.

14.4 T1lpoOrHo3 yCTOMYMBOCTM CKIOHOB W COOPYXXEHWM Ha HUX HEOOXOAMMO OCYLLUECTBNATL Ha
OCHOBaHMW BbINOMHEHUSA NPOrHO3HbIX TENNIOTEXHUYECKMX pacyeToB, CXemaTusauun NpupoaHbIX YCRoBuN
W onpeaeneHnsi MOBEPXHOCTEN CKONbXEHUSA B Mep3rbixX Nopoaax, a Takke BO3MOXHOCTU BO3HUKHOBEHUS
N pasBUTUS CONUMNIOKLNN.

14.5 Pac4eT mecTHOM 1 00LLen YCTONYMBOCTM CUCTEMBI "COOPYKEHNE-OCHOBAHNE-CKITOH", JOIDKEH
NPoOn3BOANTLCS MeTodamMu, YOOBNETBOPSOWUMU YCOBUAM paBHOBECUS B NMpeferlbHOM COCTOSIHUU, C
UCMornb3oBaHMEM MNporpamMM, pa3paboTaHHbIX Ha OCHOBe OOLWEenpuHATBIX MeTOAOB  pacdeTta
ycTonumsBocTu. [lonyckaetcsa NpPUMEHSATb Apyrne MeToAbl pacyeTa, pesyrbTaTtbl KOTOPbIX MPOBEPEHbI
ONbITOM MNPOEKTUPOBAHUS, CTPOUTENbCTBA M 3KCMNnyaTauuu. PacdeTbl BbINOMHATCA Ha OCHOBHOE WU
ocoboe coveTaHne Harpysok.

14.6 TMOBEPXHOCTb CKOSIbXXEHMUSI B MaccuMBe Mep3ribiX OAHOPOAHbLIX FPYHTOB, B, OCHOBHOM,
onpenensieTcs NnosioKeHneM M3oTepMbl Hanbonee BLICOKOW OTpuLaTENnbHOM TemnepaTypbl FpyHTa, a B
MaccvMBe  HEOOHOPOAHbIX T[PYHTOB - HauMMEHbWUMW  MNpefernbHO-ONTENbHBIMU  3HAYEHUAMMU
CONPOTMBIIEHNS COBWUTY Mep3roro rpyHTa. [1OBEpXHOCTb CKOMbXEHWs oTTamBawwero rpyHta (Ha
CONUMIOKLUMOHHBIX CKNMOHaX W OTKocax) credyeT 3a rpaHuuen oTTavMBaHWUA, KOTopas MnpakTUYecKu
napannenbHa MOBEPXHOCTU CKMOHA, MOLLHOCTb OMOMn3alrolero crnos pasHa rnybuHe oTTavBaHus,
onpeaensieTcs Npy reoKPUONOrnYeCKNX N3bICKaHUAX U YTOUHAETCS TeNSIOTEXHUYECKUM PacyeToM.

B Tennoe Bpemsi roga B HEKOTOPLIX CydasaX OAHOBPEMEHHO MOTYT pPa3BUBATLCS CONMAITIOKLUSA U
rNyOGUHHbBIA ONOMN3€eHb MEP3MOoro rpyHTa, YTO CrneayeT yYnTblBaTb B pacyeTax No Hecyllen cnocobHoCTH
OCHOBaHUN U NpY Ha3Ha4YeHUN NPOTUBOOMOSI3HEBLIX MEPOMPUATUN.

14.7 Cwuna npegenbHOro CONpPOTUBMEHUA OCHOBAHWUSA, CINOXEHHOro AUCMNEPCHbIMU TPYHTaMM
JOIPKHa onpefenaTbCs, UCXOAs U3 YCNOBUSA, YTO COOTHOLLUEHWE MeXAy HOpManbHbIMU N KacaTenbHbIMU
HanNpsXKeHUsSIMMU MO BCEM MOBEPXHOCTAM CKOMBXEHWS, COOTBETCTBYIOLLEE MpedernbHOMY COCTOSHUIO
OCHOBaHUS, NOAYMHSETCH 3aBUCMMOCTH

roe (P M C - pacyeTHble 3Ha4eHud yrna BHYTPEHHEro TpeHudA U yaesibHOro cuenneHus. D,J'IFI
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MeEP3NbIX TPYHTOB onpenendrnTcAa npenenbHoO-ANMnTENbHblE 3HAYeHUA yrna BHYTPEHHEro TpeHusa n

G
yAernbHOro cuenneHus L npu npoBeaeHUM WCMbITAHUI Ha CpPe3 MEpP3Moro rpyHTa (FTOCT 12248), ans

C
OTTanBaLLMX TPYHTOB Psn n sh npu NPOBEAEHMMN UCMbITAHUA Ha HEKOHCONMMAMPOBAHHLIN ObICTPLIN
cpes oTTaMBaloLero rpyHTa no mepsnomy croto B cootsetcteum ¢ FOCT 20276, FTOCT 12248 nTOCT P
53582.

14.8 Pac4yeTHble 3HaveHus ¢ C onpefensatTcs No OnbITHbIM AaHHbIM. [Ons coopyxeHun I

YPOBHSI OTBETCTBEHHOCTM W MpeaBapUTENbHbIX pPacyeToB YCTOMYMBOCTM OCHOBaHWM [JoMyckaeTcs
C C

P , L P n " npuammats no Tabnuuam B.13 1 B.14.

KoadhdpmumeHT HagexHocTm \ Mo OTBETCTBEHHOCTU COOPYXEHWUW MpUHUMaeTcs paBHbiM 1,2;
0,95 1 0,9 cooTBeTcTBEHHO ANsA coopyxeHun |, Il n 1l ypoBHen otBeTcTBeHHOCTU (TOCT P 54257).

pacyeTHble 3Ha4YeHus

KoadhdunumeHT ycnoeuin paboThl Ve NPUHNMAETCS PaBHbLIM:
019 Mep3rnblX AUCNEPCHbIX TPYHTOB 1,0;
Ons oTTanBatoLmx 0,85.

14.9 Tpn CTpOUTENBCTBE HA CKMOHAX, CIOXEHHbIX MHOrONEeTHEMEepP3nbiMU FPyHTamMu, crnegyet
NPUMEHATb NPEeNnMYLLECTBEHHO NPUHUMM | NCNOMNb30BaHUA MHOrONEeTHEMEP3MbIX FPYHTOB, MPU YCNOBUMU,
4YTO B TeYyeHue Bcero nepuoda akcnnyatauum OyaeT obecneyeHa oTpuuatenbHas Temneparypa,
Tpebyemass no pacyeTy YCTOMYMBOCTM CKMOHA W HeCylleh CrnocoBHOCTU ocHoBaHwui. [MpuHumn |
NCMNonb30BaHUS MHOrofieTHEMEP3IbIX FPYHTOB [OMYCKaeTCs NpU CTPOUTENbCTBE Ha CKIOHax, C y4eToM
6.1.3,6.1.4 1 6.1.6.

14.10 lMpn ncnonb3oBaHUM MHOrONMETHEMEP3MbIX FPYHTOB MO MNpuHUMNY | crniegyeT BbIMNOMHATb
NpOrHo3 TeMmnepaTypHOro pexuma K, B cry4yae HeobBXOAMMOCTW, cneumanbHble MeponpusaTUS no
obecnevyeHno NMPOEKTHON TemnepaTtypbl Mep3fnoro rpyHTa u obecneymBaTtb KOHTPONb TeMmrepaTypbl B
TeYyeHne Bcero nepuoaa akcnnyataumu. [ns coxpaHeHUs 1 NOHWXKEHUSA TeMnepaTypbl MEP3IiblX MPYHTOB
cnefyet MNPUMEHATb cnefylowimMe MeponpuaTUs: arporiecomenvopaums, YCTPONCTBO Tenno3alUTHbIX
3KpaHOB, BOAOOTBOA U Ap.

14.11 MHoroneTHeMep3snble PYHTbl Ha CKMNOHaX WM MPUCKIIOHOBOW TEPPUTOPUU, Kak MpaBusio,
cnegyet wucnonb3oBaTb MO OAHOMY MpuHUMny. [lpyu CTpouTenbCTBE Ha CKMNOHax pekomeHayeTcH
MaKCUManbHOEe COXpaHeHWe W Aaxe YrydlleHune 3Korormyeckorm ob6CTaHOBKM 3a cYeT NpUMEHEeHUS
NMPOEKTHbIX, OPraHN3auMOHHO-TEXHOMOIMYECKNX pPEeLUEeHUA W  MeponpusaTMiA NOo  MpefoTBpaLLeHuto
OMOM3aHMA W HapyLeHUs 3KOMOrMYecKoro paBHOBECUS, OBYCIOBMEHHOrO ONacHbIMU KPUOTreHHbIMM
npoueccamu (TepMokapcT, nyvyeHue, HarnegeobpasoBaHue).

14.12 Ha ckrnoHax ckanbHbIX 1 NOflyCcKasibHbIX NOPOA pacyeTbl YCTONYMBOCTM U NPOEKTUPOBAHUS
hbyHOAMEHTOB [J0MyCcKaeTcs BbINOMHATL B cooTBETCTBUM C TpeboBaHuammu CI1 22.13330. NHxeHepHas
noaroToBKa TeppPUTOPUN OOIMKHA OCYLLLECTBNATLCA cornacHo 6.5.

14.13 B «kadvecTBe (yHOAMEHTOB COOPYXEHWA Ha CKIMNOHaxX B panoHax pacrnpoCcTpaHeHus
MHOrofieTHEMep3nblX [PYHTOB  pPEeKOMEeHAYyeTCs  MNPUMEHATb  OTAEeNbHO  cToswme  ctonbuyatbie
dyHOaMeHTbl, CBau 1 psabl CBan, npopesaroLme NoBEPXHOCTb CKoNbXeHus. Mecta pacnonoxeHus ceam
Ha CKIOHe, KOIMYEeCTBO, KOHCTPYKUWUSA, pasMepbl U pacCTOsHWE MeXAy HUMU OrnpedensoTcd Ha
OCHOBaHMN pacyeTOB MECTHOW U OOLue YCTOMYMBOCTM CKIIOHOB U C Y4ETOM OMON3HEBOro OaBreHus
Mep3r10ro rpyHTa Ha cBau U Harpy3oK OT COOPYXEHUS.

14.14 B kayecCcTBE WHXEHEPHbLIX COOPYXEHWUN, NPOTMBOAENCTBYIOLUMX OMON3aHUI0 MEP3IbiX U
OoTTavBaloLLMX FPYHTOB, cnedyeT NPUMEHATb TPaAULMOHHbIE COOPYXEHUSA: KOHTPAOPChI, KOHTPOAHKETHI,
noanopHble cTeHbl, paabl cean (CM 116.13330), pacnonoxeHue KOTOPbIX Ha CKMOHE U Mexay cobon
060CHOBbIBAETCA pacyeTamMy U3 YCroBUS HeOOoMyLEeHUs TeYeHUs Mep3fioro U OTTamBaloLero rpyHTa
MeXay HUMU 1 He npenaTcTeyrowmne dounbTpauumn Boabl No CKNoHy. Mecta pacnonoXeHus 1 Konnm4ecTso
YOEPKUBAIOLLMX COOPYKEHMI Ha CKITOHE OBOCHOBLIBAKTCS pacyeTaMyM MECTHOM M 00 el YCTONYMBOCTM



CKroHa.

14.15 Ha cknoHax COY npumeHaloTCca B Cnyyasdx npakTUYecKon HEBO3MOXHOCTU UMK
HegoCTaToOuYHOM 3hEKTMBHOCTM APYTMX MEPONPUATUA Ans cTabunusaumm cKiioHa u obecrnedyeHust Ha
BECb nepuwon SKcnryatauum TemnepaTtypbl rpyHTa, HeOBXoOUMOM MO pacyeTy Hecyllen cnocobHOCTU
OCHOBaHWUs.

14.16 Ons conunioKLMOHHBIX CKIIOHOB B Ka4yeCTBE OCHOBaHUM NMHENHbIX COOPYXXEHWUW (MUHUI
anekTponepenayu, TpybonpoBoaoB, acTakad) cnenyeTr nNpuMeHsTb obTtekaemble yHOAMeEHTbl B BuAE
OTAEenbHbIX CBal, psAoB cBal, paboTallmnx B yCrioBUsX OOBTEKaHWA KX OTTauBaloWUM FPYHTOM Mpu
cobnogeHun npyHUMNa ONTUMAaribHOro COXpaHeHUs NMPUPOAHbIX YCMOBWUA Ha CkrnoHax (obecnedeHve
dunbTpaunm BOAbl, COXpaHeHue pacTtuTernbHocTh). KonmnuyectBo, pasmepbl, rnybuHa 3agenks cBan B
MEP3bI FPYHT ONpefenstTcs pacyeToM C Y4eTOM OMON3HEBOro AaBfeHuUsi OTTauBaloWero rpyHTa,
rOPU30HTarbHbIX Harpy3oK OT COOPYXXEHUs, TemnepaTypbl U NPOYHOCTHLIX CBONCTB MEP3r10ro rpyHTa.

14.17 PaboTbl Ha CKMOHax AOSMKHbl BbIMOMHATLCA B 3MMHWUIM nepuod. BbinonHeHue paboT B
Tennoe BpeMs roga [onyckaeTcsl TOSMbKO MOcne BbIMNOMHEHUS paboT no crtabunusauum CckKrnoHa u
00s13aTenNbLHOro NPOBEeAEHNST TEMNOTEXHNYECKOro NPOrHo3a 1 pacyeToB 0bLLen U1 MECTHOM YCTOMYNBOCTH
CKIMOHOB U COOPYXXEHUI Ha HUX.

14.18 Meponpusatus nNo UWHXEHEpHOW 3alimMTe W OXpaHe OoKpyxawLllen cpedbl cregyeT
NPOEKTUPOBaTb KOMMMEKCHO C YY4EeTOM TEeOKPUONIOrMYECKMX YCIOBUW U MNPOrHO3a WX W3MEHEHUs B
npouecce CTpoUTENbCTBA (C Yy4ETOM MO3TAMHOCTM) WM 3kcnnyaTauum obbektoB. OcyllecTBrneHue
MEPOMNPUATUIA UHXEHEPHOW 3aluTbl He [OSPKHO NPUBOAUTL K aKTMBM3aLMW ONACHbIX KPWOFEeHHbIX
NMPOLIECCOB Ha CKMOHaX M MpUMbIKALWNX TeppuTopusx. TexHudeckas aPMEKTUBHOCTb U HAOEXHOCTb
COOPYXXEHUA W  MEpOMNpPUATUI  UHXEHEPHOW 3alumMTbl [OSDKHbI MOATBEPXKAATbCA pacyeTamum, a B
060CHOBaHHbIX Cy4asx - MOAENMPOBaHNEM (HaTypHbIM, (U3NYECKM, MaTEMaTUYECKUM).

14.19 [Ina ctabunusauum CKINOHOB HapsAy C MHXEHEPHbIMU COOPYXEHUAMU criedyeT NpUMeHATb
MEPOMpPUATUA MO CHWXEHUIO TemnepaTtypbl Mep3fbiX FPYHTOB W YMEHbLUEHUIO [NyOuHbl CEe30HHOro
oTTavBaHus (arporecomenvopauus, YCTPOWCTBO TEMno3alUMTHbIX 3KPaHOB, BOAOOTBOA), YNPOYHEHWEe
rpyHTa (3aMeHa W apMupoBaHME) C Yy4eTOM HacTosdulero AokymeHTa. Ha cknoHax pomkeH 6biTb
opraHu3oBaH 6GecnpensaTCTBEHHbIM CTOK MOBEPXHOCTHbIX BOA, WCKMYEHO 3acTavBaHue BOA4 Ha
6eCcCTOYHbIX YYacTkax, U nonagaHne Ha CKIOH BOZ, C NPUCKIIOHOBOW TEPPUTOPUN.

14.20 B npouecce CTpouTenbCTBa, JKChMyaTauum n NUKBUAALUN COOPYXEHUA Ha CKIMOHaxX U
NMPUCKITOHOBOW TeppUTOPUN BbIMOMHAETCH MOHUTOPUHI YCTOMYMBOCTU CKITOHOB U COOPYXEHWUW Mo
NpoeKkTy, paspaboTaHHOMY C yyeToM pasgena 15, no3sonsowemMy KOHTPONMpoBaTh MOBEPXHOCTHbIE Y
rmybuHHble nepemelleHnss rpyHTa. Ha obbektax | u Il cTeneHM OTBETCTBEHHOCTM HeobxoaMMO
opraHu3oBaTtb CTauMOHapHble HabnAeHWs 3a ONON3HEBbIMU MpoLleccaMu C YCTAHOBKOW KOHTPOSbHO-
N3MepuUTenbHOM annapatypbl B CKBaXMHaxX B HECKONbKUMX CTBOpPax MO MNPOCTUPAHMUIO CKMOHa W
BbINOMHEHMEM HabnogeHUn 3a ocagkamMmum U CMeLLEeHNAMU No riyouHe.

15 [eoTeXHNYECKNA MOHUTOPUHT NPU CTPOUTENBLCTBE N 3KCMyaTaum COOPYXeHUN Ha
MHOTrOfIeTHeMep3rbl X FPYHTax

15.1 [eOTeXHNYEeCKU MOHUTOPUHI (4arnee MOHUTOPWUHT) Ha MHOroneTHeEMep3rnblX FpyHTax -
Komnnekc paboT, OCHOBaHHbI Ha HaTypHbIX HaGMOAEHUSX 3a COCTOSHUEM T[PYHTOB OCHOBaHUSA
(TemnepaTypHbIN PeXnM), TMOPOreonIornmyeckUM PeXnMoM, NnepemMeLLeHMeM KOHCTPYKUNN byHOaMeHTOB
BHOBb BO3BOAUMOrO, PEKOHCTPYMPYEMOrO U IKCNyaTUPYEMOro COOPYKEHUS.

15.2 B panoHax pacnpocTpaHeHuUs MHOrofieTHEMEP3bIX FPYHTOB MOHUTOPUHT Heobxoaumo
nNpoBOANTb ANl BCEX BUAOB 30aHUA W COOPYXEHWA, B TOM 4uUCre MOA3EMHbIX WHXEHEPHbIX
KOMMYHUKaLINIA.

15.3 MOHUTOPUHI OCyLLeCTBNASIETCA B COOTBETCTBMM C MPOEKTOM, KOTOpbIAN pa3pabaTtbiBaeTcs B
npouecce NPoOeKTMPOBaHUA.

Mpun paspaboTke NpoekTa MOHUTOPUHIa ONpeaensTcs cocTaB, 06beMbl, MEPUOANYHOCTb, CPOKU
n metodbl paboT, CxeMbl YCTaHOBKM HabntogaTernbHbIX CKBaXXWH, reofes3nyecknx Mapok U penepos,
OaTynkoB UM nNpubopoB, KOTOpble HAa3HaAYalTCA MPUMEHUTENbHO K paccmaTpvBaemMoMy O6bekTy
cTpouTenbCcTBa (PEKOHCTPYKUMM) C Yy4ETOM €ero crneumduky, BKIOYaoLWen; pesynbTaTbl UHXEHEePHbIX
U3bICKaHW Ha nnollagke CTPoUTENnbCTBa, MPUHLKMA UCMOSMb30BaHUA MHOrONEeTHEMEP3MbiX TPYHTOB B



KayecTBe OCHOBaHWA (YHOAMEHTOB, OCODOEHHOCTEM MPOEKTUPYEMOrO UMAU  PEKOHCTPYMpYyeMoro
COOPYXXEHUSA N COOPY>KEHUI OKPY>KAKOLLEN 3aCTPONKA U T.M.

15.4 B npoekTe MOHUTOpUHra criegyeTt ydnTbiBaTb PakTOpbl, OKasbiBaloLWme BrNsSHUE Ha BHOBb
BO3BOAMMOE (PEKOHCTPYMPYEMOE) COOPYXEHMe, ero OCHOBaHMe, OKpYXalowMi FPYHTOBbIN MaccuB U
OKpYXaloLLylo 3acTponKy B mpouecce CTpouTenbCTBa M 3Kcnfyatauuu, B TOM 4YMUCrie BO3MOXHOCTb
NPOSsIBNEHNS ONacHbIX rEOKPUOSOrMYECKUX NPOLIECCOB (KPUOreHHOe MyyeHne, TepMOKapCT, OMNon3HeBble
npoueccol, ocefaHne MNOBEPXHOCTU Mpu OTTamBaHUM W Ap.), a Takke Tennosble BO3OENCTBUA OT
CTpoUTENbHbLIX PaboT.

15.5 [na ocylwiecTBNeHUs MOHUTOPWUHra B Nepuop CTPOUTENbCTBA COOPYXEHUn obopyaytoTcs
KOHTPOMbHbIE TEPMOMETPUYECKME U TMOPOreorniormyeckme CKBaXuHbl, Ha dyHOAMEHTaX COOPYXEHUN
YyCTaHaBMNMBAOTCHA MOCTOSIHHbIE reoge3ndeckMe Mapku, MO  KOTOPbIM  BbIMOMHAKTCA  U3MEpeHUs
TemnepaTtypbl [pyHTa, YpOBeHb MNOA3EMHbIX BOA, MX COCTaB M TemnepaTtypa, HUBENUpoBaHWe
dyHOAaMEHTOB, B TOM YMChe MOrPyXEeHHbIX CBaW, U3MEPSIOTCS OTMETKM NOAKPAHOBLIX MyTen MOCTOBbIX
KpaHOB, BOAOOTBOAHbLIX FIOTKOB B TEXHUYECKMX 3TaxaxX W MoAnonbsx 34aHWUA, a Takke TpoTyapoB Y
COOpyXeHunn. Mecta yCTaHOBKM TEPMOMETPUYECKUX U TUOPOreONorMYECKUX CKBaXKWMH, reofesndeckmnx
MapoK ykasaHbl B Tabnuue M.1, nepuogMyHOCTb NPOBEAEHMSI 3aMepoB npuBedeHa B Tabnuue M.2.
Kpome TOro, KOHTPONMpPYeTCs MMOTHOCTb FPYHTOB, YFOXEHHbIX B HAacbINsX, MNpU 3aMeHe TPYHTOB B
BblEMKax M Mpu HamblBe TEPPUTOPUU. TepMOMETPUYECKNE CKBaXMHbI 06OPYAYOTCS B COOTBETCTBMMU C
FOCT 25358. TpeboBaHus Kk 06OpPyAOBaHWUIO TMAPOreonormyecknx CKBaxuH npueedeHbl B [3].
YCTPOMCTBO HUBENUPHLIX MapoK M reogesnyeckne mnsMepeHust nposoasatca B cooTtsetctBun ¢ FTOCT
24846.

15.6 B nepvog akcnnyaTauum COOpyXeHUs MOHUTOPUHI OCYyLLLEeCTBISeTCs B Lensax obecneyeHus
NMPOEKTHOr0 pexuMma [PYHTOB OCHOBaHUA W COCTOSHWUS (pyHOAaMeHTOB coopyxeHus. B coctas
MOHWTOPWHIra BXo4AT cneayowme suapl pabort:

TEKYLUMA W KOHTPOSbHbIA OCMOTP COCTOSIHUSA TEXHUYECKUX ITaXKeW, NoAnonuin 3gaHun u
PacnoOnOXeHHbIX B HUX KOMMYHUKaLMIN 1N OPYTUX YCTPOWCTB;

HabnogeHus 3a coctoaHeM 6eToHa yHOAAMEHTOB;

HabnoaeHVs 3a TeMnepaTypon rpyHTa B OCHOBAHUM COOPYXKEHWI;

HabnogeHnsa 3a TemnepaTypon Bo3ayxa B Noanonbe;

HabnoaeHns 3a ocagkamn (pyHOaMEHTOB;

HabnaeHVs 3a rMaporeoriorMyeckuM PexXMMoM OCHOBAHUS.

lMeproan4HOCTL NPOBEAEHMSI 3aMEPOB Yka3aHa B Tabnuvue M.2.

15.7 MpogomKuTenbHOCTb MOHUTOPUHIA 3aBUCUT OT NPUHLMMNA CTPOUTENBCTBA U COCTaBNAET ANs
COOpPYXXEHWNIN, NOCTPOEHHbIX MO:

| NpuHUKMNY - B Te4eHne BCero nepmoaa aKcnnyaTaumm COOpPYXXeHNUs;

[l npuHUmny:

a) ¢ ncnonb3oBaHNeM NpeaBapUTEribHOro OTTauBaHUs rPYHTOB - B TeyeHue 5 ner;

6) c gonyuieHnem oTTaMBaHUsa B Nepmoa akcnnyataumm - B TedeHune 10 ner.

MpumeyvaHune - NpoaoMKNTENBHOCTE MOHUTOPUHIA MOXeT BbITb COKpalleHa npu ctabunusaumm
N3MEHEHUIN KOHTPONMMPYEMbIX NMapaMeTpoB UMW yBernuyeHa npu OTCYTCTBUM CcTabunusauum U3mMeHeHUN
KOHTPONMpyeMbIX napameTpoB.

15.8 B npouecce, MOHUTOpUHra Heob6xoanumo obecneynTb CBOEBPEMEHHOCTb MHOPMUPOBAHUS
3auHTEepPecOBaHHbIX CTOPOH O BbISBMEHHbIX OTKIIOHEHUSX KOHTPONMPYEMbIX napameTpoB (B TOM 4ucne
TEHAEHUUN UX N3MEHEHWNI, NPEeBbILLAoLLNE OXMUAAEMbIE) OT NPOEKTHBLIX 3HAYEHUN U pe3yrbTaToB TEMso-
N reoTEXHUYECKOro NporHosa.

16 Okonornyeckme TpeboBaHUA NPU NPOEKTUPOBAHUMN U YCTPOWCTBE OCHOBaHUI U DYHOAMEHTOB
Ha MHOTONeTHEMEpP3Ibl X TPYHTax

16.1 B npoekte ocHoBaHui U (PyHOAMEHTOB Ha MHOrONETHEMEP3NbIX FPyHTaX AOMKHbI ObiTb
npeaycMoTpeHbl MeponpuaTus, obecneymBarolne npegoTBpalleHne, MUHUMU3AUMIO v NIMKBUAALMIO
BPEAHbIX U HexenaTenbHbIX 9KONOMMYECKNX U CBA3AHHbIX C HUMW couManbHbIX, 3KOHOMUYECKUX U APYruX
nocneacTBUMn.



16.2 Okonornyeckne TpeboBaHWSA, Yy4yuUTbIBAEMble MNPU MNPOEKTUPOBAHUN U CTPOUTENBLCTBE,
OCHOBbLIBAKOTCA Ha pes3ynbTatax WHXEHEePHO-3KOMOrMyecknx Wu3bICKaHWA, B KOTOPbIX JaeTcs oueHKa
COCTOSIHUSI OKpY»KaloLen cpedbl M NPOrHO3 BO3OENCTBMS Ha Hee obbekTa cTpouTenbcTBa. [pasBuna
WHXXEHEPHO-3KOMOrMYECKMUX N UHXEHEPHO-reo4e3nvecknx N3biCkaHui ANng CTPOUTENbCTBA COOepXKaTCs B
[11wn[2].

16.3 [lporHo3 BO3OEWUCTBUA Ha MNPUPOOHbIE YCMOBMA OCYLIECTBNAETCA Ha BecCb nepuog
CTpOUTENbCTBA M SKCMyaTaummn 3gaHui 1 COOPY>KEHU U JOIDKEH yCTaHaBNMBaTh:

BO3MOXHOCTb  M3MEHEHUs TEMnoBOr0 pexvMma MHOroneTHEMEpP3NbIX [PYHTOB  panoHa
cTpouTenbCTBa W MNpUnerawwmx TeppuTopun BCNEACTBME HapyleHun YcrnoBuin TennoobmeHa B
pesynbTaTe CTPOUTENbCTBA N TEMMNEPATYPHOro BO3AENCTBUSA B NpoLiecce aKcnnyaTauuu;

N3MEHEHUS TMAPOreonorMyeckux yCrnoBum CTpoMTENbHON NMOWAaAKN B pe3ynbTaTte nponsBoAcTBa
3eMnsHbIX paboT, BKNOYas NyTU pasrpy3kn MOBEPXHOCTHbIX U HAAMEP3NOTHbIX BOA MO BOAOOTBOAHbLIM
KaHanam;

CTerneHb akTMBU3aLnmn ONacHbIX KPUOreHHbIX MPOLEeCCOB, B TOM YUCHE: OCadKU U MyYeHWe rPYHTOB,
TEPMOKapCT, CONUANIOKUUSA, TEPMOIPO3NSA U AP.;

BO3MOXHOCTb BO3HWKHOBEHWSI CKIOHOBbLIX NPOLECCOB U 3abonaynBaHns Tepputopun.

16.4 C yyeTOM pe3ynbTaToB WHXEHEePHO-reonormyecknx W3bliCKaHU BbIOUPAKOTCS MPOEKTHbIE
peweHnss n paspabaTbiBalOTCA MepOonpuaTUA MO pPekynbTMBauuM U BOCCTAHOBIEHUIO MOYBEHHO-
pacTUTENbHOrO Crosd, 3acbiNke BbIEMOK, TPaHLIEW W KapbepoB, BbINOMAXWBaAHUIO W OL4EPHOBAHUIO
CKITOHOB M OTKOCOB, @ Takxke Mo NpeaynpexaeHnto 3po3mmn, TepMokapcTa 1 NpoLeccoB pa3mMbiBa rpyHTa.

16.5 OCHOBHble MeponpuATUSA MO OXpaHe OKpYyXalollewn cpedbl NpU BO3BEAEHWUM OCHOBaHWUWA U
hyHOAMEHTOB Ha MHOrornieTHeMep3nblX rPyHTax pa3pabaTtbiBaloTca Ha CTaann TEXHUKO-3KOHOMUYECKOrO
obocHoBaHuS.

16.6 [lpoekTHas [OOKYMeHTaums Ha YCTPOMCTBO OCHOBaHWW U yHOAMEHTOB  Ha
MHOroneTHemMep3nblX FPyHTax Ha CcTagum npoekTa AOMKHa BKMYaTb OTAenbHbIM pasgen "OxpaHa
OoKpyXatoLen cpeabl".

16.7 MpucTtynatb K NPOU3BOACTBY PabOoT Mo YCTPOWCTBY OCHOBaHUN U (DyHAAMEHTOB AoMNycKaeTcs
Tonbko npu Hanmuumn NOC 1 NPOEKTOB WHXEHEpPHOW MOArOTOBKM M 3alUTbl OT ONACHbIX KPUOMEeHHbIX
npoueccoB 1 nogronsneHus Tepputopun (4.4), KOHKPETHO OTpaxatowmx BCe OCOBEHHOCTM Mep3roTHO-
FPYHTOBbIX YCMOBMK MMOWanku crpouTenbcTBa. [1poekT opraHusaummM CTpouTenbCTBa  [OIKEH
0bs3aTenbHO NpegycMaTpmBaTh TOYHbIE CPOKM M OCOBEHHOCTU NPOU3BOACTBA paboT, a Takke Mepbl no
BOCCTAHOBINEHWIO NOBPEXAEHHbBIX Y4aCTKOB NOBEPXHOCTU TEPPUTOPUN CTPOUTENBLCTBA.

* [lanee BMeCTO TepMuHa "34aHNst U COOPYXXEHNA" NCNONb3yeTcs TEPMUH "COOPYXKEHUS", B YMCIO
KOTOpPbIX BXOOAT TakkKe NoA3eMHble COOPYXEHUS.

MpunoxeHue A
(ob6asaTenbHoe)

TepMUHBI N onpeaeneHnsd

B HacTosiwem cBoge npaBun MNPUMEHEHbl crnegylowue TepMUHbl C  COOTBETCTBYHOLLMMMU
onpeaeneHnsamun:

A1 rpyHT (ground, soil): TopHble nopoabl, MO4YBbl, TEeXHOreHHble obpa3oBaHus,
npeacrasnsoowme cobo MHOTOKOMMOHEHTHYIO M MHOroobpasHytd reoriorMyeckylo  cuctemy W
ABNSAOLWMNECH OO BEKTOM UHXEHEPHO-XO3ANCTBEHHOW AeATENbHOCTU YeroBeka.

["PYHTBI MOTYT CRYXUTb:

1) maTepranom OCHOBaHWS 34aHUIA U COOPYKEHWNA;

2) cpenon Ang pasMeLLeHNs B HUX COOPYXXEHWUI;

3) maTepuanom caMoro COOpYXeHus;

A2 rpyHT Mep3nbin (frozen ground): pyHT, MMelOWUN OTPULIATENBHYID WU  HYNEBYIO
Temnepartypy, coAepXalmn B CBOEM COCTaBe BUAUMbIE NeAsdHble BKIOYEHUS U (MNK) nef-uemMeHT u
XapaKkTepu3yoLWUNCa KPUOreHHbIMU CTPYKTYPHBIMU CBSA3AMU;



A.3 rpyHT MHOroneTHemep3nbli (perennially frozen ground), CUHOHUM - TPYHT BEYHOMEP3IbIN
(permafrost ground): 'pyHT, Haxoa4sWMACA B MEP3NIOM COCTOSIHUM MOCTOSIHHO B TeyeHue Tpex u bonee
ner;

A4 TrpyHT ce3oHHOMep3nbl (ce3oHHOTanbin) (seasonally frozen ground): T[pyHT,
Haxo4daWMNCa B Mep3rioM WM Tanom COCTOSHUWM Nepuoguyecku B TedeHMe XOMOAHOro Wnv Tenmoro
Ce30Ha;

A5 rpyHT TBepgomepsnein (hard frozen ground): [OucnepcHbIin  rPyHT, NPOYHO
CLEMEHTUPOBAHHbIN NbAOM, XapakTepu3yeMblil OTHOCUTENbHO XPYMNKMM paspyLleHWEM U NPaKTU4EeCKM
HeCXKUMaeMbI NOA BHELLHEN Harpy3Kown;

A.6 rpyHT nnactuyHo-mep3nbin (plastic frozen ground): [OucnepcHbI  TPYHT,
CLLeMEHTMPOBaHHbIA NbAOM, HO 06nagalWmin BA3KUMW CBOMCTBAMU U CXMMAEMOCTbIO MOA BHELLHEN
HarpysKkom;

A.7 rpyHT nyumHucTtoln (frost-susceptible ground): lucnepcHbin rpyHT, KOTOPbLIV NpKU Nepexoae
13 Tanoro B Mep3noe CocTosiHMe yBenvyMBaeTca B o6beme BCcrneacTene o6pasoBaHNs KpUCTanNmMoB fnbaa

€. 20,01
Y UMEET OTHOCUTENbHYIO AepOPMALIMI0 MOPO3HOTO NyyYeHUst /7 ;

A.8 nen (cuMHOHMM - rpyHT nepsaHon) (ice): lNpupogHoe ob6pasoBaHue, cocTosillee U3
KpuCTanmnoB NbAa ¢ BO3MOXHbIMW NpUMecsiMi 0651IOMOYHOIO Matepuana u opraHM4eckoro BeLecTsa He
B6onee 10% (nNo 06beMy), xapakTepuayroLeecs: KpUoreHHbIMU CTPYKTYPHBIMU CBA3AMU;

A.9 cnon ce3oHHOro oTTamBaHua (seasonal thawing layer): NoBepXHOCTHBIN CNOW rPyHTa,
oTTavBaloLMi NeToM;

A.10 TemnepaTypa Ha4dana 3amep3aHusa (oTTaumBaHug) (freezing (thawing) temperature):
TemnepaTypa, Npu KOTOPOW B Nopax rpyHTa NosiBnseTcs (McyesaeT) nea;

A.11 moposHoe nydeHue rpyHToB (frost heaving ground): lNMpouecc yBennyeHns obbema u
aecopMmMpoBaHnA ANCNEPCHbIX TPYHTOB NPY NPOMEP3aHUK;

A.12 TepmokapcT (thermokarst): ObpasoBaHne NpocagoyHbIX U NpoBarnbHbIX POPM penbeda K
NnoA3eMHbIX NYCTOT BCNEACTBME BblTanBaHNA NOA3EMHOrO NbAa Uy oTTavBaHUs MEP3oro rpyHTa;

A.13 Tepmoaposusa (thermoerosion): PaspylleHne M BbIHOC OTTauBaloWMX U  Mep3rnbiX
ANCNEepPCHbIX TPYHTOB U NbAOB B pe3yrnbTate TENMOBOro U MEXaHUYEeCKOro BO34eNCTBMSA BOAHbIX NOTOKOB;

A.14 conudnokumns (solifluction): CwmeweHne (TeyeHue, ononsaHuWe, CcOCKarb3blBaHue,
CNMbIBbl, ONMbIBUHbI) OTTaMBaloLLEro nepeyBraXHEHHOro TOHKOAWCMNEPCHOMO FPyHTa Ha CKIOHax B
Tennoe Bpems CyTok roga, obycrnoBneHHoe Ce30HHbIM NMPOMEpP3aHNEM 1 OTTanBaHUEM.

MpunoxeHne b
(pekomeHayemoe)

dunsnyeckne n Tennocbmmqecm/le XapakKTepUCTukKn MHOroneTHeMep3ribl X TDYHTOB

b.1 B coctaB @uamMdecknx U TennousnyecKnx XapakTepucTuK, ornpegensembix Ans
MHOroneTHemMep3rbiX rPyHTOB, BXOOAT:

a) CyMmMapHaa BI1aXHOCTb MeEP3Nioro rpyHta - 01y BRAXHOCTb Mep3JiIoro rpyHTa,
pacnonoXeHHoro mexay negAaHbiMn BKINKOYEHUAMN - m

I y
6) cymmapHas nbOMCTOCTb Mepanoro rpyHta ©! | npepcraensiowas coboll OTHOLIEeHUe
cofepxallerocsi B Mep3nom rpyHTe obbema Nbaa kK 0GbemMy Mep3noro rpyHTa v fbAUCTOCTb MPpyHTa 3a

. L .
CYET BMOUMbIX NeAsHbIX BKOYEHW !, npeactaBnsioowas coboli OTHOWEHMEe copepXallerocs B
MEpP3IIOM rpyHTe 0GbeMa BUAMMbIX NeAsiHbIX BKITIOYEHUI K 06beMy Mep3roro rpyHTa;

B) CTeneHb 3anofiHeHnst o6bema nop Mepsrnoro rpyHTa fnbAoM WM He3amepallern Bodon - ', nonu
eQVHULbI;



T
r) TeMnepaTypa Hayana samepaaHusi rpyHta - 2 | °C;

[) BNaXXHOCTb MEPS3Ioro rpyHTa 3a CYET He3amepaluen Bodbl - ', oonv eauHuLbI;

A Bt/(m- °C)

e) TeI'IJ'IOd)I/I3I/I‘-IeCKI/Ie XapakTepuCtukn rpyHTa (TeI'IJ'IOI'IpOBO,EI,HOCTb n

obbemHasi TennoemkocTb C, ,D,)K/(KF OC) );
X) TennoTa TasHUA nbaa (3amep3aHns BOAbI) B rPyHTE - lV ;
D l
3) cTeneHb 3aconeHHocTn - 4 | %;
1) KOHLEHTpaLMsa NopoBOro pacteopa - PS5 | nonu eguHULbI;
K) o6beMHas cTeneHb 3aTopdOBAHHOCTY - J, 40NN eOMHULbI;
n) cteneHb 3aTtopdoBaHHOCTU - G, AONW €4UHULbI.
b.2 CymmapHasa BRNaXHOCTb MEpP3floro rpyHTa - 101 |1 BRAXHOCTb MEP3Noro rpyHTa,
pacnonoXeHHOro Mexay neasHbiMu BktodeHusMmn - " onpepensitotcsa B cootBeTcTBUmM ¢ FOCT 5180.
I
6.3 CymmapHasi NMbAMCTOCTb MEp3noro rpyHta - 0 nbauMcTocTh Mep3noro rpyHta 3a cyeT
§ I; §
BKIMOYEHMI NbAa - !, n cTeneHb 3anonHeHus obbema Mop Mep3noro rpyHTa fbAoM U He3amep3Llen
Bogou - ! onpepensitotca B cootBeTcTBMM ¢ TOCT 25100.
B.4 MNopa 3aconeHHOCTbI0 MOHUMAETCA Hanu4Me B Mep3fioM rpyHTe BOLAHO-PaCcTBOPUMbIX CONen B
TakOM KONM4YeCTBEe, KOTOPOE CyLLEeCTBEHHO W3MEHSIET MPOYHOCTHble M AedOpMaUMOHHbIE CBOWCTBA
TPYHTOB.
Dsal
CTteneHb 3aCONMEHHOCTU TrpyHTa , XapakTepu3yeT OTHOCUTENbHOE COAEepXaHue B rpyHTe

8s

BOOHOPACTBOpPUMbIX conen, ee cneayet onpegenatb no FOCT 25100 kak OTHOLLEHME MaCChl CONen

gd(

K

Macce CyXOW HaBeCKM rpyHTa BKIIOYas Maccy cofepallmxcs B Hem coren) no oopmyrne

Dsalz(gs/gd)loo . (B.1)

D
Mo cTenenun 3aconeHHocTn =S4l rpyHTbl nogpasgenstoT cornacHo TOCT 25100. KoHueHTpaums

nopoBOro pacteopa PS5 xapaktepusyeT CTeneHb MUHepanu3auumu rpyHToBow Bnaru. Ee pgonyckaetcs
onpegensaTtb no dpopmyrne

C,,=D,,/(D,,+100W)

. (6.2)
<0,4

S
roe W - BNaxHOCTb 3aCONEHHOro rpyHTa, NpuHUMaemasi Ans rpyHToB C NbANUCTOCTbI0 Of
4 i >04 .
pasHom 0 gc 1" 7’ pagHoin M .
3aconeHHble rpyHTbl B 3aBMCMMOCTM OT npeobnagatoLlero MOHHOro coctaBa ferkopacTBOPUMbIX
conen pasgendrTcd Mo TUMY 3aCOfNeHUs Ha MOPCKOW U KOHTUHeHTanbHbIn B cooTBeTcTBUM ¢ [TOCT
25100.



5.5 TemnepaTypa Hauana 3amep3anusi rpyHTa 0 | xapakTepusyeT TemnepaTypy nepexoaa
rPyHTa M3 Tanoro B Mep3arnoe cocTosHue. TemnepaTtypy Hauyana saMmep3aHns He3acoMNeHHbIX, 3aCONeHHbIX
1 3aTOpdOBaHHbIX TPYHTOB CrielyeT onpeaensaTb OMNbITHbIM NyTEM, a B CriyYasx npeayCMOTPEHHbIX B 5.9
TeMnepaTtypy Havyana 3amep3aHus He3acoNeHHbIX U 3aCOfIeHHbIX FPYHTOB AOMyckaeTcs MpuMHMMAaTh Mo

copmyne (6.3) B 3aBUCMMOCTM OT BUAa rpyHTa U KOHLEHTpauumn nopoBoro pacteopa PS5 :

_ 2 )

T,=A B(53Cps+40CpS 63

roe A - k03 ULMEHT, XapaKkTepusylLwmin TeMmnepaTypy Hayana 3amMep3aHusi He3acOSIeHHOro
rpyHta (Tabnuua b.1);

B - koaphmumeHT, 3aBucALLMn OT TUNa 3aconeHnd rpyHTa; B = 0 4ng He3aconeHHbIX rpyHToB; B =

1 ana FTPYHTOB MOPCKOro thna 3acCoJieHUA; B = 0,85 onsa FTPYHTOB C KOHTUHEHTallbHbIM TUMOM 3aCOJ1IEHNUA.

Tabnuua b.1 - TemnepaTypa Ha4dana 3aMep3aHns HE3aCONEHHOro rpyHTa A

[pyHTBI A, °C
Meckn pasHbIX dopakuymm -0,10
Cynecu 1 nbineBaTtble NECKM -0,15
CyrnnHok -0,20
MyHbI -0,25

T
3Hauenne Y nnsa 3aTopdoBaHHbIX TPYHTOB criedyeT BbiGUpPaTb MO BENMWUYMHE TeMmmnepaTypb
Hayana 3amMep3aHusi TOro KOMMOHEeHTa (TOPMSHOTO UMW MWHEPanbHOro), y KOTOPOro OHa BbiLUe.

T
Benuuuna ~ 2/ pns Topda npusenena B Tabnuue 6.2.

Tb
Tabnuua B.2 - PacyeTHbl e 3Ha4yeHUs TeMmnepaTypbl Hadana 3amep3aHus f pns Topdha

Tun Topda Wior , JONV eauHNLbI Tiy , °C
Cnabopa3snoXxusLUNNCa BepXOBOK 7,30 -0,14
5,90 -0,16
3,27 -0,25
1,64 -0,35
CpeaHepasnoXuBLLMICS BEPXOBOW 3,50 -0,13
0,90 -0,20

5.6 BnaXHOCTb He3acorieHHOro, 3aCONeHHOro W 3aTopdPOBAHHOrO MEep3rioro rpyHta 3a cuyer

Hesamep3wen Bogbl "W onpegensieTca onbITHbIM NyTeM. B cnyyasix npegycMoTpeHHbix B 5.9 ans
He3aCcoeHHOro U 3aCOSIEHHONO FPYHTa, HaxodsLerocsa B oxXnaxaeHHOM COCTOSIHUKM, Korga Temnepartypa

(O °C>T> be)
rpyHTa Bbllle TeMrepaTypbl Havana samep3aHust , BenuuuHa "V npuHuMaetcs ans
i <04 W =W . >04 W =W
FPYHTOB C NMbAUCTOCTBIO 1 "7 " paHon W or gc " 77" pasHon W m.

[lns He3aconeHHOro 1 3acofieHHOro Mep3rnoro rpyHTa 3HadeHuss W pgonyckaeTcst onpenensitb
no cdopmyne (b6.4), npu ycrnoBumu, YTo TemnepaTypa rpyHTa HWXe WNU paBHa TemnepaTtype Hadvana



(T<T,

3amMep3aHus bf) , nocnegHasa Haxoautes no opmyne (b.3).

vazkwvvp+ r]l)sal , (5.4)
roe kW - K09(hpUUMEHT, NPUHMMaemMbIn nNo Tabnuue 5.3 B 3aBMCUMOCTKM OT YnMcna nNiacTUYHOCTH
P n Temnepatypsbl rpyHTa T;

P - BnaxHoCTb rPyHTa Ha rpaHuue nnactn4HoCTU (paCKaTbIBaHVIH), aonuv egunHMLbI;

sal . creneHb 3aCONEHHOCTM rpyHTa, 4ONY eaUHULbI;

n. KOS DULMNEHT, NPUHUMaEMbI paBHbIM 0 NS He3aceneHHbIX rpyHToB 1 no tabnuue (6.4)

ANS 3aCOMEHHbIX FTPYHTOB, B 3aBUCUMMOCTU OT YMcna nnactuyHoct P u Temnepatypbl rpyHta T, °C, ans

Temnepatyp T < -15°C BennyuHa n NPUHUMAETCA PaBHOW 3HAYEHUIO N npu T = -15°C; ecnu BennumHa

W W =
W onpeneneHHas no dopmyne (65.4), npesbicuT 3HayeHne © tormpa W tot

Tabnuua B.3 - PacyeTHbl € 3HaueHnst koaduruymeHTa kW

FpyHTSl Hucro KoachduumeHT kv mpu Temnepartype rpyHta T, °C
nnactnakocn &, 0.3 -05 | -1 2 3 -4 6 | -8 | -10
40NN eaAnHULbI
Mecku 0 0 0 0 0 0 0 0 0
Cynecwm 1,=0,02

0,02<1,=0,07 0,60 0,50 | 0,40 | 0,35 | 0,32 | 0,30 | 0,28 | 0,26 | 0,25
CyrnvHku 007<1,=0,13 0,70| 0,65 | 0,58 | 0,50 | 0,46 | 0,45 | 0,43 | 0,41 | 0,40

0,13<1,=0.17 1 p80| 0,75 | 0,65 | 0,55 | 0,51 | 050 | 0,48 | 0,46 | 0,45
FAVHBI 1,>0,17 098] 092 | 0,80 | 0,68 | 0,63 | 0,60 | 0,58 | 0,56 | 0,55

Tabnuua b.4 - PacueTHbl € 3HaYyeHns KoadpuruymeHTa n

FpyHTHI Hucno BenununHa koachhu n
uneHTa 'l npu Temnepatype rpyHTta T, °C
nnacTuaHoCT™ " a3 T o5 -1 [ 2 [ 3 [ 4 [ 6 | -8 | -10 | -15
I , aonmn
eanNHULbI
Meckun n cynecu 1,<0,02 210|160 | 75 | 34 | 20 14 9 6,5 5 4
Cynecwu 0,02<1,<0,07 150 | 130 | 57 | 24 15 11 7 5 45 | 3,5
CyrnuvHku 0,07<1,<0,13 130 | 103 | 44 19 11 8 5,5 4 32 | 2,3
CyrnvHK®, rUHbI 0,13<1, 102 | 70 34 17 | 955 | 6,5 4 3 2,5 2

PacuyeTHble 3HayeHusi W gna Topda wu 3aTopdOBaHHbIX T[PYHTOB, HaxXoAsWMXCS B
OXNaXOEHHOM COCTOSIHUW, KOrga TemnepaTtypa rpyHTa Bbllle TemnepaTtypbl Havana 3amep3aHus



(0°C>T>T,) i, S04 CW,=W,

, MPUHUMAIOTCS ONA FPYHTOB C NbAMCTOCTbIO 07 paBHon W ot ' g ¢
i, >0.4 W,=W,

tot paBHOW W M

Ona mep3nbix Topda 1 3aTopdoBaHHbIX FPYHTOB 3HayeHns W pgonyckaetcsa onpenensatb no
dopmyre (b.5) B 3aBMCMMOCTM OT CcTeneHn 3atopdoBaHHOCTM J (40NN eauHuLbl) U Temnepatypbl T, npu

(T=71,,)
YCIOBUK, YTO TEMMEpaTypa rpyHTa HUXKE U paBHa TeMrnepaType Hadana samep3aHns
1/4
W =W/|T]
W , (B.5)
roe Yo napamMmeTp, 3aBuUCALLMIA OT 06bEMHON CTeneHn 3aTopdoBaHHOCTU J, NPUHMMAETCH Mo
Tabnuue b.5.
Tabnuua B.5 - PacyeTHbl € 3HaueHns koadduruymeHTa W
Twun rpyHTa W ’ rpau.4
Topd 1,6
CynecyaHble 3aTopdOBaHHbIE IPYHTbI 1,67J-0,1
CyrnuHucTble 3aTopdOBaHHbIE TPYHTHI 1,6J

A

b.7 Tennodusnyeckne XxapakTepUCTUKA TFPYHTOB: KO3(PPUUMEHT TennonpoBOAHOCTH ,
obbemHas TennoemkocTb C M KO3(PPULUMEHT TemnepaTypornpoBOAHOCTU a OMNpedensatoTCA OMbITHbIM
nytem. B cnyyasx, npegycMoTpeHHbix B 5.9, 3HauyeHus OObeMHOM TennoemMKOCTU 3aCOSIeHHbIX U
He3acerneHHbIX TPYHTOB B TanoM, OXMaXOeHHOM h y wmepanom / cocTosHusx JonyckaeTcs
paccunTbiBaTh No gopmMynam 5.6-5.9 B 3aBMCMMOCTM OT yAenbHON TEMNMOEMKOCTU cKeneTa rpyHTa P,
TemMnepaTypHON N KOHLUEHTPAaLMOHHOM 3aBUCUMOCTSIX YAENbHON TENNOEMKOCTU He3amepluen Boabl W un

nbaa !, BnaxHoctn  ©  TemnepaTypHOW UM KOHLIEHTPALMOHHOM 3aBUCUMOCTM BMIaXHOCTU 3a cyeT

HesamepsLueVl BOObI w , MNIOTHOCTK CKereTa rpyHta dith. f M TeMnepartypbl Ha4ana ero 3amMmep3saHud

I,

D,J'Iﬂ Heé3acCelNneHHbIX TPYHTOB, HaxXoOAWMXCA B TalioM W OXNaXAeHHOM COCTOAHUAX, Koraa

Temne (T>be) th
paTypa rpyHTa Bbllle TemnepaTypbl Hayana samep3aHus , BenuuunHa HaxoauTcs
no copmyrne (b.6)

(jl‘hz ( Cp+ CWWOZ)pd,Zh (56)

C =4200

roe P npuHumaetcs no tabnuue 5.6; AnA HesaconeHHbIX rpyHTOB M Topda W

O>x/(kr - °C)

T
, a bf HaxoauTcsa no Tabnuue bB.2; Ana 3aconeHHbIX FTPYHTOB B OXnaXgeHHOM



COCTOAHUN

roe "' - ynenbHas TENnoeMKoCTb MOPOBOro pacTsopa, 'D'>K/ (

(O°C>T>be)

paccynTbiBaeTcsa no gpopmyne (b.7)

Tabnuue (B.7.);

f

C,=C,,—~4550C,,

onpenensieTcs

no copmyne

(5.7)

(6.3),

kr- °C)

a

BenuymnHa w

, onpegenserca no

PS - KOHUEHTpaLMsa NOPOBOro PacTBopa, AONM eanHULbIl, onpeaenseTcsa no gopmyne (b.2).

Tabnuua b.6 - PacyeTHbl e 3Ha4YeHWs yaenbHON TeNIOeMKOCTH cKkeneTa rpyHToB P

[PYHTHI Mecok Cynecb MuHa n Topd
CYITNHOK HU3WHHbIN BEPXOBOW
G, Ox/ (Kr- °C) 750 850 950 1920 1680
Tabnuua bB.7 - Pac4yeTHble 3HavyeHus TemrnepaTtypHOW 3aBUCUMOCTUM  YOENbHOMN
TEnnoeMKocTu NopoBoro pactsopa "’
TC | G Bx/l-c) | T.C |G, Bxslkr<C) T.C | G B/ lkr-C)
0,0 4210 -2,8 3890 -13,0 3510
-0,2 4150 -3,2 3860 -14,0 3490
-0,4 4110 -3,6 3840 -15,0 3470
-0,6 4060 -4,0 3820 -16,0 3450
-0,8 4030 -5,2 3800 -17,0 3440
-1,0 4010 -6,0 3700 -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

[ns He3aconeHHbIX rPYHTOB U Topda B MEpP3fioOM COCTOSIHUM MpU YCIOBWUM, YTO TemnepaTypa

rPYHTa HWXe UNU paBHa TemnepaTtype Havana 3amep3aHusi

dopmyne

roe

Cr=[Cor C W+ (W, =W, )] o,

W paccumTbiBaetca no opmyne (b.4), a

C=2120+78T

(=T,

. (B.9)

(5.8)

! - no cpopmyne

) , Benn4inHa f Haxogutca no

D,J'Iﬂ 3aCOJIEHHbIX TPYHTOB B Me€pP3JIOM COCTOAHUU, TPU YCITOBUNU, YTO TeMnepaTtypa rpyHta Huxe



T<T,

1N paBHa TemMnepaTtype Ha4vana 3aamMmep3aHnd ( f) , B€JIM4YnHa f HaxogunTcAa no d)opmyne

[C +C W +C(W,0, w)] pd,th,f,(5.10)

C :
roe W paccuntbiBaetcs no cgopmyne (6.4), W - no cdopmyne (6.7), a ! - no dopmyne
(B.9).

3HayeHNsi 0GBEMHOI TEMNOEMKOCTU 3aTOPPOBAHHBIX PYHTOB B TarioM U OXNaXaeHHOM 1 i

Mep310M [, cocTosHusix aonyckaeTcs paccuntbiBaTb no dopmynam (b.11, 5.12) B 3aBucMmocTu ot

yAenbHOI TennoeMKocT MuHepansHon P 1 topcsiHoii P8 coctaBnstoweit opraHo-MUHepansHOro
ckeneTa rpyHTa, yAernbHOM TenoeMKOCTM He3amepLlen Bogbl " u nbga I BecoBOI (maccoBowu) gonu
Topdha B 3aTopdoBaHHOM rpyHTe G, CyMMmapHoOi BrnaxHocT 01 pnaxHOCTM 3a cyeT HesamepsLue

w pd th, f be
BOAbI NNoTHoCTU ckeneTa rpyHta %"/ 1 TemnepaTtypbl Hayana ero 3aamep3aHus )
[ns 3aTopdoBaHHbIX TPYHTOB, HaxOoOSALWMXCA B TaroM W OXNaXAEeHHOM COCTOSIHUW, Koraa

T>T,,)

TeMnepaTypa rpyHTa Bbille TemMnepaTypbl HaYana saMmep3aHus ( BenuumMHa " HaxogmTcs no

dopmyne

Cn= [ (1- G"‘C O+C, tot]pdth (B.41)

C

rae yaenbHast TennoeMKocTb MuHepanbHoro ckeneta PM utopda P8 naxogutcs no Tabnuue
5. Gv=4200 Mx/(kr- °C)
: .
,D,J_lﬂ 3aT0pd)OBaHHbIX FPYHTOB, Haxo4AWNXCA B MEP3JIOM COCTOAHUWN, KOrga temMnepartypa rpyHta

T<T,)

HVXE Unn paBHa TemMnepartype Ha4darna 3amMmep3aHnd ( , BENMM4YMNHa f HaxoguTcAa no d)opmyne

C,=[C,(1-G)+C G+C W, +C(W,,- W)]pd’f,(s'm)

C =4200 D,)K/(KF K) i

rae W paccuuTbiBaetcs no dopmyne (b.5), - no doopmyne
(B.9).

B cnyyasax, npeaoycMoOTpEeHHbIX B 5.9, 3HaueHne KOSd)(bI/IU,VIeHTa TENIONPOBOAHOCTH

HE3aCOJ1EHHbIX, 3aCOJ1IEHHbLIX U 3aTOpd)OBaHHbIX FPYHTOB B TaJiOM th n Mep3riom Jm (D,J'Iﬂ anana3oHa

TS—15°C)

TeMneparyp Hxe COCTOAHUM NMpUBEOEHDLI B Tabnuue 5.8, B 3aBMCMMOCTIN OT BNaXXHOCTU

0 MnoTHOCTW ckeneTa rpyHTa dith.f y crenenm saconenHocTn cornacko FTOCT 25100.
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D,J'Iﬂ HaxoXxgeHna BEJTMYUHDI f Y HEe3aCONEeHHbIX N 3aCONTEHHbIX TPYHTOB B MEP3J/IOM COCTOAHUN

T,,2T>T,  T,=-15°C

B Anana3oHe TeMnepartyp MO>XHO MCNOJ1Ib30BaTb COOTHOLLUEHNE

)\fz)\ﬁn_(Aﬁn_)\th)[Ww(T)_Ww( Tm)] /[“/tot_Ww(Tm)] , (6.13)

w(T) W

roe " u S yaxopsites no Tabnuue 6.8, W n W( m) onpeaensioTcsa nNo gopmyne

- T
(B.4) Ana He3aconeHHbIX rPYHTOB Npwu I’]—O ,a U -no dopmyne (b5.3) ans He3aconeHHbIX rpyHTOB
npu B = 0.
B cnyvasix, npegycmMoTpeHHbix B 5.9, 3HayeHue KoaduuueHTa TemnepaTyponpoBOHOCTU a

(M2/C)

AnA He3aCOJ1EHHbIX, 3aCOJIEHHbIX U 3aTOp¢)OBaHHbIX FPYHTOB HaxoguTcCaA no d)opmyne

azA/Cp,(E.M)

A

roe BennMynHbl KOS(b(bI/IU,VIeHTa TensonpoBoaHOCTU 1 o6beMHON Tennoemkoctn P HaxogATcA

B COOTBETCTBUU C YKa3aHNAMU, NnpuBeJeHHbIMA B b.7.

(/)

B.8 BennunHa ob6bemMHon TennoTbl 3aMmep3aHns (TagHus) rpyHTa lV 'D'>K/M npuHMMaeTcs
pPaBHOW KONMMYECTBY TEMMOTbI, HEOOXOAMMOW AN 3aMep3aHusa BoAbl (TadgHWs nNbaa) B eguHuLe obbema
rpyHTa 1 onpegensetca no hopmyne

L=LW,-W,] Paan.s (5.15)

1,=335-10°

roe (Oxx/kr) - 3Ha4eHne yaenbHOM TennoTbl da3oBbIX NpesBpaLleHnii Boga-nea;

BennunHa ' ans He3aconeHHbIX, 3aCONEHHbIX U 3aTtopoBaHHbIX FTPYHTOB HAaXo4gMUTCHA B COOTBETCTBUMU

T,2T

T,
C yKasaHuamMmu, npusegeHHbIMN B 6.6 npu ycrnoeumn , 30€eCb bf HaxogunTcAa B COOTBETCTBUN C

yKaszaHuamu, npueegeHHsiMn B b.5.

MpunoxeHue B
(pexkomeHayemoe)

PacuyeTHbl e 3Ha4eHUsI NPOYHOCTHbIX XapakTepUCcTUK Mep3nblX FPYHTOB

B.1 PacuyeTHble AaBneHus Ha Mepanble rpyHTbl R, pacyeTHble CONPOTUBIEHUS MEP3SbIX FPYHTOB
N TPYHTOBbLIX PacTBOPOB CABUIY MO MOBEPXHOCTSM CMep3aHus pyHOAMEHTOB R"f N pacyeTHble
COMPOTMBIEHUST MepP3MbIX FPYHTOB CABMUIY MO FPYHTY WU FPYHTOBOMY pPacTBOpPY RSh onpeaenstoTcs
OMbITHBIM nyTeMm. [Mpu onpegenennn 3vauewuii R, = ¢ | RSh B nabopaTopHbIX YCrnoBusiX crnegyet

NPoOn3BOANTbL UCNbITaHUA Ha COBUT B CheunaribHbIX np|/|60pax - Aana onpeageneHuna af n sh N Ha



OJHOOCHOE CXXaTue uUnn Ha saaBrMBaHne LWLAPUKOBOro wWwtamna - ana onpeneneHna R.

Mpn onpeneneHuu af LLIEpOXOBATOCTb MOBEPXHOCTU, MO KOTOPOW NPOU3BOAMTCHA COBUM
cMmep3sluerocs B He obpasua rpyHta, AorkHa ObiTb Takon e, Kak yHOaMEHTOB, NPUMEHSIEMbIX B
CTPOUTENBCTBE.

R R

B.2 lNpn oTCyTCTBMM OMbITHBLIX AAHHbLIX OOMNYyCKaeTcs MpuHUMaTh 3HaveHus R, af y “sh opo
Tabnuuyam B.1-B.11.

PacueTHble paBneHus Ha Mepanble TPyHTbl R nog HWKHUM KOHLIOM CBau MPUHUMAKOTCS MO
Tabnuue B.1, nog nogowson ctonbyaTtoro oyHaameHTa - no tabnuue B.2, onsa Mepsnbix rpyHTOB C
KOHTMHEHTamNbHbIM TUMOM 3aconeHuns - no Tabnuue B.5, ona mepanbix rpyHTOB C MOPCKMM TUMOM
3aconeHus - no Tabnuuam B.7 n B.8, ana nboa - no tabnuue B.10, ans 3atopdoBaHHbIX MEpP3nbIX
rPyHTOB - no Tabnuue B.11.

PacyeTHble conpoTUBNEHNS MepP3rbiX MPYHTOB U MPYHTOBbLIX PAaCTBOPOB CABUMY MO NOBEPXHOCTAM
cMep3aHnsa (yHOAMEHTOB MpuUHUMaloTca no Tabnuue B.3, Ang MepanbiX 3aCOofieHHbIX TFPYHTOB C
KOHTMHEHTamNbHbIM TUMOM 3acofeHns - no Tabnuue B.6, Ana mepanbix rpyHTOB C MOPCKMM TUMOM
3aconenus - no Tabnuue B.9, mepanbix 3aTopdoBaHHbIX TPYHTOB - Mo Tabnuue B.11.

PacyeTHbIe CONPOTUBMEHIUS! MEP3TIbIX FPYHTOB CABUIY MO FPYHTY WM FPyHTOBOMY pacTeopy 57

R,
npuHUMatoTcs no tabnuue B.4, nbgos no rpyHToBoMy pactBopy /! - no tabnuue B.10, mepanbix
3aTOPOBAHHbIX FPYHTOB MO FPYHTY UM FPYHTOBOMY pacTBopy - No Tabnuue B.12. 3HauyeHns1 pacyeTHbIX
CONPOTMBIIEHUA MepP3MblX FPYHTOB Kak KOHTMHEHTanbHOro, Tak U MOPCKOro Tumna 3acofieHuns, casury no

R R,=R
FPYHTY WU FPYHTOBOMY pacTBopy  “/* pgomnyckaeTcsi npuHMMaTh paBHbiMu 31 4 ¢ yyeTom B.4.

Ya f

R
B.3 3Hauenus ¢ B Tabnuuax B.3, B.6, B.9 1 B.12 cneagyet ymHOXaTb Ha KoadduumeHt Y |
3aBUCALLNIA OT BMAA MOBEPXHOCTU CMEP3aHNs 1 MPUHUMAEMbIA PaBHbIM:

AN 6eTOHHbIX MOBEPXHOCTEN (PyHAAMEHTOB, U3rOTOBIISIEMbIX B METaNIMYECKON 1,0
onany6ke

AN AepeBSAHHbIX MOBEPXHOCTEN, He 06paboTaHHbIX MaCSHbIMW aHTUCEeNTUKaMn 1,0
Ons JepeBAHHbIX MOBEPXHOCTEN, 06paboTaHHbIX MacNAHbIMU aHTUCENTUKaMK 0,9
Ons MeTannmnmyeckmx NOBEPXHOCTEN U3 ropsidekaTaHoro npokaTa 0,7

Y

R
B.4 3naueHusi 3 B Tabnuuax B.4 nB.9 cnegyet YMHOXaTb Ha KOadhdULNeHT sh paBHbIN:
ana 6ypoHabuBHbIX cBan c gobaBneHveM B 6eTOH NPOTMBOMOPO3HbIX XUMUYECKMX 0,7
nobaBok
- <i<
AN BCeX BMOOB CBaW Npu NbAUCTOCTU IPyHTa 02<3=04 0.9
B OCTarlbHbIX Cryvasax 1,0

Vsh

MpumeyaHue - lpu coyeTaHun OBYX nepeyvncneHHblx B B.4 ycnoBuin KoadduuneHTt
npuHMmaeTcsa pasHbIM 0,6.

B.5 Mepsnble 3aconeHHble rpyHTbl B 3aBMCMMOCTM OT npeobnagaroero XMMMYeckoro coctasa
conen BblAenaTCA Mo TUMY 3aCONEHUs - KOHTUHEHTanbHOMY UM MOpPCKOMY - B cooTBeTcTBumn ¢ FOCT
25100.
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Tabnuua B.6 - PacueTHble conpoTnBneHna MmepanblX TrPyYyHTOB C KOHTUHEHTallbHbIM TUMOM

3aCOMNeHNsi CABUTY MO NOBEPXHOCTAM cmep3anus 4

3aconeHHoCTb rpyHTa Dyai , Yo PacueTHble conpoTueneHus Roy , klMa, npu Temnepatype
rpyHta, °C
-1 | -2 | -3 | -4
MNMeckn menkue n cpegHune
0,1 70 110 150 190
0,2 50 80 110 140
0,3 40 70 90 120
0,5 - 50 80 100
Cynecu
0,15 80 120 160 210
0,3 60 90 130 170
0,5 30 60 100 130
1,0 - - 50 80
CyrnuHku
0,2 60 100 130 180
0,5 30 50 90 120
0,75 25 45 80 110
1,0 20 40 70 100

Tabnuua B.7 - PacueTHble paBneHna R Ha Mep3rible 3aCOJieHHbl€ TPYHTbl C MOPCKUM TUNMOM
3acojieHna nog HUW>XXHUM KOHLUOM cBaun

3aconeHHoCcTb my6uHa PacyeTtHble gasneHus R, kla, npu Temnepatype rpyHrta, °C
rpyHTa D % norpyme;wﬂ cBan, -1 -2 -3 -4 -6

Meckn mernkue u nNbinesatble

0,1 3-5 340 480 600 740 800
0,2 - 260 360 390 450
0,3 - - 190 270 350
0,5 - - - 230 270
0,1 10 450 590 710 850 910
0,2 - 310 460 500 560
0,3 - - 300 380 460
0,5 - - - 340 380
0,1 15 n 6oree 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 6onee 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
CyrnvHKmn TsHKenble v ruHbl
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
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
CyrnvHKmM TsHKenble v ruHbl
0,2 15 n bonee 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
1,5 - - 330 460 600

Tabnunua B.8 - Pac4eTHble gaBneHuns R Ha Mep3nble 3aCoNeHHbl € TPYHTbl C MOPCKUM TUMOM

3acorieHnd nog nogowsoun ctondé4yaToro yHaameHTa

3aconeHHocTb PacyeTHble gaBneHus R, kla, npu Temnepartype rpyHta, °C
rpyHTa, D o, -1 -2 -3 -4 6
MNeckn menkue n nbine.BaTtble
0,03 1000 1210 1460 1710 2270
0,05 530 780 920 1100 1280
0,10 260 400 520 760 1000




0,15 250 430 560 660 740
0,20 - 200 280 310 370
0,30 - - 110 190 270
0,50 - - - 150 190
Cynecu
0,05 980 1260 1450 1630 1750
0,10 830 1210 1400 1580 1680
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
CyrnuvHkn nerkue

0,05 520 790 1030 1530 1750
0,10 430 680 960 1170 1490
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

- - - - - 180

CyrnunHkn TsXenble U rMuHbI

0,05 570 840 1020 1200 1480
0,1 480 710 930 1080 1380
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 - PacyeTHble conpoTUBNEHUSA cpesy
Mep3Sibl X 3aCOMNEHHbIX TPYHTOB C MOPCKMM TUMOM 3acofeHuns

no nNOBEPXHOCTKN CMep3aHnd

3acorneHHocTb

PacueTHble conpoTuBneHns Ry , kK[a, npn Temneparype rpyHta, °C

rpynTa, DBal | % -1 | -2 | -3 -4 -6
Meckn
0,03 130 200 260 310 380
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
0,05 100 150 200 240 300
0,10 80 120 160 200 260
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
CyrmnvHKN TSXenble U rMyHbI
0,05 100 150 200 250 300
0,10 75 130 180 230 290
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
Tabnuua B.10 - PacyeTHbie gaBneHus Ha neg R nog HUXXKHUM KOHLOM CBauv U pacyeTHble
R, .
COMpPOTUBIEHUS NbAa COBUIY NO NOBEPXHOCTU CMeP3aHUs C TPYHTOBbIM PacTBOPOM shii
TemnepaTtypa nbaa, °C R, .
paTypa nbA PacyeTHble 3HauyeHusi, Ru  *  kMa
R Rshi
-1 50 20
-1,5 100 30
-2 140 35
-2,5 190 45
-3 230 50
-3,5 260 60
-4 280 65
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G
Tabnuua B.13 - HopmaTvBHble NpeaenbHO AnUTENbHble 3HAYEHWs! YAENbHOro CLEnneHus L

(klMa) n yrna BHyTpPEHHero TpeHusi P (rpag) ANst Mep3nbIX FPYHTOB W KOHTaKTa rpyHTa co cKarnom
[PYHTHI O603HaveHus XapakTepuCTUKM FPYHTOB NpKn Temnepartype rpyHTa, C
Xapakrepuctm | -05 | -1,0 | -15|-20|-25|-30|-35| 40| -50]| -6,0 | -8,0
K rpyHTOB
lMNecyaHble q 80 | 110 | 140 | 170 | 200 | 230 | 250 | 300 | 360 | 420 | 520
0% 28 | 28 30 30 32 32 32 32 33 33 33
KoHTakT q 70 | 90 | 120 | 150 | 180 | 200 | 220 | 270 | 280 | 330 | 410
necHaHbIx 0% 16 16 17 17 18 18 18 18 19 19 19
rPYHTOB CO
ckanown
MuHUCTbIE q 50 | 80 | 110 | 140 | 180 | 210 | 240 | 280 | 320 | 390 | 530
0% 14 16 18 20 22 23 24 25 26 27 28

C
Tabnvua B.14 - HopmaTtuBHble 3Ha4YeHUa YAENbHOro CUenneHns sh (klMa) n yrna BHyTpeHHero

TpeHus Psi (rpan;) oTTaMBaloLLEro rmMHUCTOrO rpyHTa
OBosHaveHus XapaKkTepuUCTUKu rPYHTOB MpY 3HAYEHUU NokasaTens Teky4ecTu L ponm
XapaKTepUCTUK FPYHTOB
eavHULbI
0,25 0,35 0,5 0,625 0,75 1,00
@ «a 21 19 17 15 13
(0% roan 32 28 23 19 14

Mpunoxexne I
(ob6gasaTenbHoOe)

CpepgHerogoBasi Temneparypa v rnybuHa cesoHHOro oTTanBaHus U NPoMep3aHus rpyHTa

d

.1 HopmaTtuBHasg rnybuHa Ce30HHOro OTTauMBaHWUS rpyHTa th’”, M, onpeaensdeTcs rno AaHHbIM
HaTypHbIX HAbMAEeHWI Mo hopmyre

J = ' ( Tth,m - be)tth,m |
o (T4~ Ty )t

,(M.1)

roe ™ - nauBonbas rmybuHa Ce30HHOro OTTamBaHUSA [pPyHTa B rOAOBOM nepuode, M,
yCTaHaBnMBaemas rno AaHHbIM HaTypHbIX HabnwgeHun B cooteeTcTBum ¢ FOCT 26262;

bf . temnepatypa Hauana 3amepsaHus rpyHTa, °C, onpeaensieMast o NpUnoxexuio b;

T

r
th,m n tham COOTBETCTBEHHO CpeaHAA Mo MHOroneTHMM OaHHbIM TeMrnepaTtypa BO34yxa 3a

nepuoa NonoXnuTenbHbiX TeMmnepaTyp, °C, U NPOAOIMKUTENBHOCTL 3TOr0 Nepuoaa, Y, NpUHUMaeMble Mo



T 3
CI 131.13330, npuyem ans knumaTudeckmx nogpanoHoB IB n IIT 3HaveHnsa tham —y “thm

npuHMMaTh ¢ KoadpdpumumenTom 0,9;
T,

7 - COOTBETCTBEHHO CpefHsAsa Temnepartypa Bo3gyxa, °C, 3a nepuopg NnonoXUTENbHbIX

Temnepartyp 1 NpoaoSKUTENbHOCTbL 9TOr0 nepuoaa, 4, B ro npoBedeHus HabnogeHnn, npuHMMaemMblie
Mo MeTeodaHHbIM.

cneayet

d
.2 HopmaTtuBHas rnybrHa Ce30HHOIro NPOMepP3aHns rpyHTa fon , M, onpegensieTcsa no goopmyrne
Lo (Tyn=Tor )t om
fin = f -
(Tp=Tye )iy

, (Ir.2)

roe /- HauBonbliasi rnyGMHAa CE30HHOTO MPOMEP3aHUsi TpyHTa B FOAOBOM nepuoae, M,
yCTaHaBnMBaeMas no gaHHbIM HaTypHbIX HabnoaeHn B cootBeTcTBUN ¢ TOCT 24847;

T t
fam oy fim - cootBeTCTBEHHO cpefHAs No MHOroreTHUM [AaHHbIM Temnepartypa BO3ayxa 3a
nepuoa otTpuuartensHbix Temnepatyp, °C, U NPOAOIMKUTENBHOCTL 3TOro nepuoaa, 4, npuHMMaemble no
CI 131.13330;

Ty o1

n - COOTBETCTBEHHO CpefHsAs TemnepaTypa Bosgyxa, °C, 3a nepuod oTpuuaTernbHbIX

TemnepaTtyp 1 NPOAOIKUTENBHOCTbL 3TOro nepuoaa, Y, B rod npoBefeHus HabnogeHun, npuHMMaemble
Nno MeTeoAaHHbIM.

.3 Tpn OTCYTCTBMM [daHHbLIX HATYypHbIX HaOMOAEHNUA HOPMATUBHYK TNYyOUHY CE30HHOro

d
oTTamBaHusi rpyHTa M m, gonyckaeTcst onpenensitb no dopmyre
2ANNT, =T, .\t 2
th( th,c bf ) th,c Q Q
A= + 5,
. 9 2¢, 2q, 3
roe
5
th,c
0=10.25- == |(To=Typ o, /A, C
! - (F.4)
l;‘h,c
q =L+ 5 -0,1 [Cth( Tth,c_ T, )_Cf( TO_be)]
; (I.5)

bf - oBo3HaueHe To xe, YTO B dopmynax (I.1) - (.2);

T

th,c
dopmyne

- pac4yeTHaa TemMnepartypa noBepxXHOCTU FpyHTa B NeTHUn nepuoa, °C, onpeagendaemas no



th,c

T, =14T, +24°C
. (T

'C - pacyeTHbIN Nepuoa NonoXuTenNbHbIX TeMneparyp, 4, onpeaensemMblii no gopmyne

t,.=1,151,  +0,01g )

t .10’
1. BpeMs, NpMHMMaemoe paBHbIM 1,3-10 c (3600 v);

b

. 7
- BpeMs, NPUHUMaEMOE PaBHbIM 2,7-10 ¢ (7500 y)

b

0 - pacueTHasi cpenHerofoBasi TeMnepaTypa MHOTONIETHEMEP3IOro rpyHTa, °C, onpeensemas

no .8;

)\’h n )\f - TeNSIONPOBOAHOCTbL COOTBETCTBEHHO Tasioro U Mep3roro rpyHTa, Bt/ (M ] OC) ;

Cth " Cf - obbeMHasi TEennoeMKOCTb COOTBETCTBEHHO Tanoro W MeEp3roro rpyHTa,
,D,)K/( M - °C) .

b

M - koapPULMNEHT, NPUHUMAEMBIN ANS NnecyaHblX rPYHTOB paBHbiM 1,0, @ ANSA IMUHUCTLIX - MO

Tabnuue .1 B 3aBMCUMOCTM OT 3HAYEHUs TENnoemKkocTM J U cpefHell TemnepaTypbl rpyHTa, °C,
onpegensemMmon no opmyrne

T =( T()_ be)( tth,c/tl _0’22) ; (C.8)

L, O/
- TennoTa TasHWS (3amMep3aHuns) rpyHTa, , onpefensemasi no npunoxenuo 5 npu

Temnepatype rpyHTa, paBHon O’ST , °C.

k
Tabnuua I'.1 - KoacdpuumeHt

TemnepaTypa, °C
banp 3HayeHus KoadpuuneHTa Kin npy 06bEMHOWN TENNOEMKOCTHU Cr , 'u”(/(M3' OC)
1,3-10° 1,7-10° 2,1-10° 2,5-10°

-1 6,8 5,9 5,3 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 1,4 1,2

d

.4 HopmaTtumBHas rnybrHa Ce30HHOIro NPOMepP3aHns rpyHTa fon , M, onpegensieTcsa no goopmyrne



roe

©=L-05CAT,,~Ty) .o

X/ M

34ecCb Iv - Tenrota 3aMep3aHuda TrpyHTa, , onpegendemada no npuoXXeHunto b npun

0.5(7,,—Tiy)
Temnepartype rpyHTa paBHa ! , °C.

OcTtanbHble 0603Ha4YeHus Te xe, YTo B hopmyne (I.2).

.5 B cny4asx, korga npegycmaTpmBaloTCa BepTUKanbHas nraHupoBKa TEPPUTOPUN MOACHIMNKOMN,
perynupoBaH/ue MOBEPXHOCTHOrO CTOKa W Apyrve MeponpuaTvs, MpUBOOALME K MOHWXEHUIO YPOBHSA
NOA3EMHbIX BOA, 3HA4YeHUs TennomuU3NYecKUx XapaKkTepucTuK MNpu pacyeTe HOPMAaTMBHBLIX [MyOuH
CE30HHOro oTTamMBaHua W npomepsaHusa rpyHToB no dopmynam ([.3) n ([.9) cnegyet npuHUmaTb npu
BMaXHOCTUN rPyHTa, paBHOW:

,m

ONs1 KPYNHOOBMOJOUHbIX TPYHTOB 0,04
" neckoB (KpoMme MbineBaTbIX) 0,07
" NecKoB NblneBaTbIX 0,10
" IMUHUCTBIX FPYHTOB w, +0,51,
" 3aTOPdOBaHHLIX FPYHTOB L1w,

El

w
rore P n P - COOTBETCTBEHHO YMCMIO MIIACTUMHOCTU W BMAXHOCTU FPyHTa Ha rpaHuue
nnacTu4HOCTMW.

.6 PacuyeTHas rnybvHa Ce30HHOMO OTTaMBaHUA thy pacyeTHad rrnybuHa Ce30HHOro

npoMep3anusi rpyHTa / onpepaensitoTcs no opmynam:

dy=kid

Wt (1)
A EN (AT
rge lh,l’l n f’n - HOpMaTUBHbIE rJ'Iy6|/IHbI CcOoOoTBeTCTBEeHHO Ce30HHOINo otTranBaHmnd M Ce30HHOIro
NpoMep3aHnsa rpyHTa;
kl
h n h - KOS(b(bI/IU,VIeHTbI TennoBoro BIMMAHNA COOpy)KeHVIFI, npuHNMaemsblie No Ta6n|/|u,e r.2.

k
Tabnuua IM.2 - KosddpuumneHTtbl 1 h

CoopyxeHusi k! ki,

30aHusa n coopyxeHusa 6e3 XonoaHOro NoAnobs - B cooTBeTcTBUM
C TpeboBaHMsIMK
CI1 22.13330




3[4aHNs U COOPYXKEHMS C XONOAHBIM NOAMNONbEM:

Y HapyXHbIX CTEH C OTMOCTKaMu, MerLWwnMn acansToBoE N TOMY 1,2 -
nogobHoe NoKpbITUSA

Y HapyXHbIX CTEH C OTMOCTKamMu 6e3 acanbTOBbIX MOKPLITUIA 1,0 -
Y BHYTPEHHMX ornop 0,8 -
MocTbl:

NPOMEXYTOUYHbIE MACCUBHbIE ONOPbI C (yHAAMEHTaMM MENKOoro
3anoXxeHus unu yHgameHTaMmm U3 cBan U CBan-CcTonboB C NIMToN
(pocTBepKOM), 3arnybrneHHONM B PYHT NpwW LLUMPUHE onop no dacaay:

oT2004 ™ 1,3 1,2
4 m v bonee 1,5 1,3
NPOMEXYTOYHbIE CTONOYaTbie 1 CBalHbIE ONOPbI, PAMHO-CTOEYHbIE OMOpPbI 1,2 1,1
C (pyHOaMeHTaMu MEeNKOro 3anoXeHus

obcbInHble yCcTOU 1,0 1,0

MpumeyaHus

1 JaHHble Tabnuubl HE PacnpPOCTPaHAKTCSA Ha cryvyan NPUMEHEHUS TENNOU30NALNN 1 OPYTrnX
cneumanbHbIX TENMO3aLWUTHBIX MEPONPUATUIA (BEHTUNMPYEMbIE U TENNON30NUPYHOLLME NOOCHINKNA,
oxnaxgjatoLine ycTtponcTea u T.4.).

!
2 ,D,J'IH yCTtoeB MOCTOB, obcCbINaHHbIX NecvYaHbIM FPYHTOM, 3Ha4Y€HUA ki n ki cnenyet npuHuMaTb no

JaHHbIM TENNIOTEXHNYECKOrO pacyeTta, HO He MeHee 1,2.

T

.7 HopmaTnBHOe 3HadeHue cpeaHerofoBOW TemnepaTypbl MHOMONIETHEMEP3NOro rpyHTa O.n
onpeaensieTcs NoO AaHHbIM NOMEBbIX U3MEPEHU TemnepaTtypbl rpyHTOB B cooTBeTcTBUM ¢ TOCT 25358

T
Ha OMbITHbIX Mfnowankax € eCcteCTBeHHbIMU YCITOBUAMMW. ,D,OI'IyCKaeTCFI 3Ha4YeHune O.n NPUHNMAaTb

paBHbIM TeMNepaType rpyHTa Ha rny6mHe 10 M OT MOBEPXHOCTMW.

.8 PacuyeTHas cpegHerogoBasi Temnepatypa MHOFONETHEMEP3Soro rpyHTa 0 e,
yCTaHaBNMBAETCS HA OCHOBAHWUM NMPOrHO3HbIX PACYETOB U3MEHEHUS TEMMNEePaTyPHOro pexmnuma rpyHToB Ha
3acTpanBaemor TEpPPUTOPUN.

T, .
HonyckaeTcsa onpenensTtb 3HaYeHne , °C, no popmyne

_l dthn
To= L (7= Top )ty + L +Rs + 1y

, (M.13)

7
3.15-10° ¢ (g760 )

t y
roe Y - Npo4oKMTENbHOCTb rofa, NpUHMMaeMas paBHOW
T L

o S - coOTBETCTBEHHO CpefHsis N0 MHOrOMeTHUM [aHHbIM TemnepaTypa BO3gyxa B
nepuog oTpuuaTenbHbix Temnepatyp, °C, n NpoaoKUTENbHOCTb 3TOr0 Nepuoaa, ¢ (4), NpUHMMaemMsble no
CIn 131.13330;

thyn HOpMaTMBHas rnybuHa Ce30HHOro OTTavMBaHWs, M, ANS npeaBapuTeNbHbIX pacyeToB
JonyckaeTcs npyHUMaTh No pucyHkamm .1 n I.2;

3
LV - TensoTa TasiHus (3aMep3aHus) rpyHTa, -EbK/M

R Mm> - °C/BT

- TepMmyeckoe COMpOTUBIEHUE CHEroBOro MOKpPOBa, , onpegensemMoe no
dopmyne

, onpegensiemas no nNpunoxeHuto b;



R=d /N 14

roe S - cpegHe3VMMHsIS BbiCOTa CHErOBOrO MOKPOBA, M, MPUHMMaeMas o MeTeo4aHHbIM;
s Bt/m*- °C
- CpefHe3VMHsIsi TEMMOMNPOBOAHOCTL CHErOBOrO MOKPOBA, , onpegensietca no
dopmyne

N:n40J8+OB7g)(rw)

M- BT/(T* °C)

roe " nepecyeTHbI MHOXUTENb, NPUHUMaeMbI paBHbIM 1,16
) /W

- CpefHe3nMHSS NNOTHOCTb CHEFOBOro NOKPOBA, , IpYHMMaemas No MeTeodaHHbIM.
MpumeyaHus
1 B panoHax cO cpefHeln CKOpPOCTbiO BETpa B 3UMHUIK nepuo csbille 5 M/C paccyMTaHHOe Mo

)

R
dopmyne ([.13) s3Hayenne S cnepyet yBenuumsaTth B 1,3 pasa.

>T T,=T
2 Ecnu npwu pacyeTe no dopmyne (I.12) 0 bf | 10 cnenyeT NpuUHUMaTh 0 bf .
PucyHok I".1 - nyBuHbl oTTanBaHus necyaHbIX rpyHToB (74.png)
PucyHok I.2 - [nyGuHbI OTTaMBaHWs rMUHUCTBIX TPYHTOB (75.pNng)

MpunoxeHue
(ob6asatenbHoe)

Pacuet TeMnepaTtypHoro pexmma BeHTunnmpyemMmoro nognonbA

0.1 TemnepaTypHblli PEXUM BEHTUNUPYEMOro MOAMNONbS XapakTepusyeTcs CcpeaHeroqoBo

T

TeMHepaTypoﬂ BO3ayxa B noAanosibe C’a, yCTaHaBﬂMBaeMOVI pac4eToM B 3aBUCMMOCTU OT

npeayCMOTPEHHOTO NMPOEKTOM 3HAYEHUsI CPELHEro40BON TemnepaTypbl MHOrONIETHEMEP3IOro rpyHTa Ha
!

ero BepxHel nosepxHocT O (7.2.8), TEmnnoBOro pexuma COOPYXEHUs U PEexuMa BEHTUNMPOBAHMS]
noanonbsi.

0.2 CpegHerogoBass TemnepaTypa Bosdyxa B BeHTUnupyemoM nognonbe — @4 °C,

obecneynBatoLlas npegycMoTpeHHYK0 B MPOEeKTe cpeaHerogoByrd Temnepatypy MHOrofieTHemMeparnoro
I

rpyHTa Ha ero BepxHel noeepxHocTv 0 | °C, BbluncnsieTcst no dopmyne

T =kT,
c,a l% 0’()1_1)

t
roe ko - KO3hPULUMEHT, NpMHMMaembii no Tabnuue [.1 B 3aBUCMMOCTU OT 3HAYEHUMN finopy

I\,

L]

Ay



4
roe fan NpPoAOJTKUTENBbHOCTL MNepuoaa C OTpVILl,aTeJ'IbHOI7I cpe,u,HecyToulHon TeMHepaTypon

BO34yxa, cyT, npuHnmaemas no CI 131.13330;

A

Tabnuua .1 - KoacpdmumeHT ko

I "t - TennonpoBogHOCTb COOTBETCTBEHHO MEP3MIONO U Tanoro rPyHTOB.

A/ A 3HaueHns koadbduumneHTa ko npu fn , CYT
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

0.3 CpegHerogoBas Temnepatypa MHOIMOfIeTHEMEP3IOro rpyHTa Ha ero BepXHewl MOBEpPXHOCTU

L]

TemnepaTtypbl

(7.2.7)

KNnMMaTn4eckmnx ycnosvu7| y4yacCcTka CTpouTenbCcTBa. D,OI'IyCKaeTCFI NPUHNMATb 3Ha4YeHne

[.2 B 3aBUCMMOCTWN OT CpedHerofoBOM TemnepaTypbl rpyHTa

3alrioXXeHn4 d)yHD,aMeHTOB Z C y4eToM TeMnepatypbl Ha4ana 3aMep3aHusa rpyHTa bf .

Tabnuua [1.2 - 3HayeHne Temnepartyp

0 <, onpefensieTcs pacydeToMm Mo ycrnoBuio obecneveHuss TpebyembiX 3HaYeHUn pacyeTHON

TPYHTOB B OCHOBaHMM COOPYXEHUS C Y4eTOM Mep3rOTHO-TPYHTOBLIX W

no tabnuue

O WMpuHbI coopyxenust B 1 rny6uHbi

3HaueHund Wnpuna 3HaveHus, °C, ans dyHOaMeHTOB
T, - Ty oC coopyxeHus B, m crtonbyatbix npu rnybuHe CBanHbIX Npwu rnyéuHe
’ 3aN0XeHns zZ, M 3aN0XKEHNS Z, M
1 3 5 7 10
-0,5 12 -10 -3,5 -5 -3 -2,5
24 -8 -2,5 -3,5 -2,5 -2
-1 12 -10 -3 -4 -2,5 -1,5
24 -8 -2,5 -3,5 -2 -1,5
-2 12 -9 -2 -3 -1,5 -1
24 -7 -2 -3 -2 -1
-5 12 -6,5 -1 -1 -1 -1
24 -6 -1 -2 -1 -1
8 12 -3 -1 -1 -1 -1
24 -4 -1 -1 -1 -1
MprmevaHus
1 [NybuHa 3anoxeHnsa pyHOaMEHTOB Z OTCUMTBIBAETCS OT YPOBHSA BEPXHEN MOBEPXHOCTM
MHOrofneTHeMep3roro rpyHTa.
2 MNpu cpegHerogoBon TemnepaType Hapy>XHOro Bo3ayxa Tour gpilwe TaBAMYHBIX 3HAYEHWI B
I _
pacyeTax cnegyeT NpUHMMaThb Ty =Tou .

[.4 YcTtaHoBneHHas pacdetom no [1.2 cpegHerogoBasi Temnepatypa Bosdyxa B noanonbe ¢

npu ecTeCTBEHHOM BEHTUIMPOBAHUM NOAMNOMNbs 3a CYeT BETPOBOro Hanopa obecneyvBaeTcs NogGopom
MOAYIS ero BEHTMNMpoBaHus M, onpeaensieMoro COOTHOLEHMEM



M=AT4, 1,

roe AV - 4N noanonuin ¢ npogyxamuy - obuias nnowlaab NpoayxoB; Anst OTKPbITbIX NMOAMNONWiA -
nnowiaab, paBHasi NPOM3BEAEHUIO MepuMeTpa 3[4aHWs Ha pacCTOsiHME OT MOBEPXHOCTM TpyHTa UMK

M2

b

OTMOCTKM 0 HM3a pOCTBEpKa CBanHOro oyHaameHTa unu pyHoaMeHTHbIX Banok,
2
A, M

- nnowanb 30aHua B niaHe no Hapy>KHOMY KOHTYPY,

MpuMeyaHue - Mpu OTHOLLEHUN BbICOTbI Nognonbs € Kk wWupuHe 3gaHus B meHee 0,02 cnepyet
NPUMEHSITb BEHTUNSLMIO C MEXaHUYECKUM NOGYKOEHNEM.

0.5 Mogynb BeHTUnupoBaHua M, Heobxoaoumbli Ans obecneyeHns pacvyeTHoOM Temnepatypbl

Bo3ayxa B nognonbe % npu ero ecTeCTBEHHOM BEHTUIIMPOBAHUM, BblYMCIAETCA Mo hopmyne

Tin - Tc,a - ( Tc,a - Tout)x+ §
=k 0.77RCkV(T. ,~T,,)

out

, (A.3)

roe ¢ - koadppUUMEHT, NPUHMMAEMbIA B 3aBUCUMOCTM OT PacCTOSHUS MexXay 34aHUsiMU a U KX
BbICOTOM h, paBHbIM:

1,0 npwm az5h
1,2 npu a = 4h

1,5 npn as3h

in _ pacyeTHasi TemMnepaTypa Bo3ayxa B noMmeLleHun, °C;
out . cpeaHerofoBas Temrnepartypa HapyXHoro sBosayxa, °C;
M- °C/BT.
3
(M-°Cy

RO - conpoTtmBineHne Tennonepenadye nepekpbiTua Haa noanosibem,

V' - obbeMHas TennoemMKocTb Bo3ayxa, npuHnmaemas pasHon 1300 'D')K/

@ - 00OOLIEHHbIN a’poanHaMUYECKUi KOIMPULMEHT, y4YMTbIBalOWMIA OaBneHMe BeTpa U
rmapaBnuyeckne ConpoTUBEHUS, NMPUHUMAEMbIA PaBHbBIM: O COOPYXEHUN NPSMOYrofisHOM (hopMbl -
k,=0,37 k =0,3 k =0,33

; M-obpasHon popmbl - ¢ ™ ; T-obpasHoit opmbl - & n L-o6pasHon popmbl -

k=029

4 - cpepHss rogoBasi CKOPOCTb BETpa, M/C (M/4);

X . 6e3pasmepHbIv NapameTp; ANA OTKPbITbIX NOANONUA NPUHUMaeTCs paBHbiM O; ANS NOANONUI
C Npogyxamu onpegensgeTtcd no gopmyne



L)
R
@

_4
=%,

2

roe AZ - Nnowaab LoKons Anst noanonuid ¢ npoayxamu, M :

M- °C/BT;

< - conpoTuBneHne Tennonepeaaye LOKONS,

‘i - napamMmeTp, Y4YuTbIBalOLWMN BAUAHNE PachOnOXeHHbIX B MOAMNOMNbE KOMMYHWUKaUMA Ha ero
Tennoson pexum, °C, onpegensieMbiii no opmyne

jzn L.
£ = Ry Z p.J (T j_Tca)t

Abty J=1 Rp,j P @
, (8.9)
roe n - yMcno TpybonpoBoOaoB;
lp,j - AnviHa j-ro Tpy6onposoaa, M;
Tp’j - TeMnepartypa TennoHocutens B j-m Tpybonposoae, °C;
t

piJ - Bpems paboTbl j-ro TpybonpoBoga B TeYEHUe roga, CyT;

ty - IPOJOIMKNTENBHOCTL roa, pasHas 365 cyrT;

Rp’j - COMpPOTMBIIEHME TeNonepeaaye TeNoM3onsumm j-ro Tpydonposoaa M- °C/BT ;

Xi . KO3(bULMEHT MOTEPU Hamnopa Ha OTAENbHbIX YyyYacTkax NoAanosnbs, MPUHUMAEMbIA MO
Tabnuue 0.3.

Ta6nuua [.3 - KoadhdpuumneHT Xi

YyacTok noanosib4 Xi
Bxoa ¢ cykeHnem noTtoka 0,50
XKanw3sniiHas pelleTtka 2,00
MoBopoT noToka Ha 90° 1,32
Bxoa ¢ paclumpeHnem noToka 0,64

MpunoxeHune E
(ob6gasaTenbHoe)

PacuyeT ocHOBaHuUI Npu CTpOUTENBLCTBE NO cnocoby cTabunmnsaummn BepxHen NoBEPXHOCTH
MHOTOfieTHeMep3rbl X FPYHTOB

E.1 lNpu cTponTtensctBe No cnocoby crabunusauny BepxHen noBepXHOCTM MHOroneTHeMep3noro
rpyHTa (6.4.4) rmybuHa 3anoxeHus pyHaameHToB d OMKHA YAOBNETBOPSATL YCIIOBUIO

hy=22d2d, 1



roe h’h - rnybvHa 3aneraHusi BepxHen NOBEPXHOCTU MHOroNeTHEeMEep3roro rpyHTa Ha Havarno
3KCMNnyaTaumm COOpPYXeHus, M;

d

fn. HOpMaTUBHag rinybuHa Ce30HHOro NPOMepP3aHUs rPYyHTa, M.

E.2 PacyeT ocHoBaHui hyHOAMEHTOB MO Hecyllen crnocobHocTn m gedopmaumam cnegyet
npon3BoaANTbL B COOTBETCTBUM C TpeboBaHmamn CI122.13330, CI1 24.13330, HacTosiLero ceoga npasusl.

MpoBepKy dyHOAMEHTOB Ha YCTONYMBOCTL M MPOYHOCTb Ha BO34ENCTBME CUIT MOPO3HOro NMy4yeHus
rPYHTOB Heobxoaumo npou3BoAuUTb cornacHo 7.4.1-7.4.5, npuHUmas pacyeTHy rnybuHy Ce30HHOro

d,=d fn+1

npomep3aHnsa rpyHTa ’ , M.

E.3 Tpebyembln TemnepaTypHbll peXuUM TFPYHTOB OCHOBaHWUIA OBecrneynBaeTca XONnoAHbIM
noanonbeMm, MoAynb BeHTUNUpoBaHust KoToporo M onpegensietca no dopmyne (4.3), npuHumas

cpeqHerofoBylo TemnepaTtypy Bosayxa B noanonbe <4 | °C, paBHoii

A
T,,= )\—BL(TO—be)+be1,1
P £

, (E-2)

roe Bf - KoahpnumneHT, onpegensiemsln no rpadukam pucyHka E.1 B 3aBUCMMOCTU OT 3HAYEHUI

S

napameTpoB n LIJf , onpegensiemMblx no popmynam

&=(d,,+1)/B .

)\f( Ty~ TO)tu
1B

l-|Jf=
, (E.4)

r y
roe ¥ -pacyeTHbIV CPOK 3KCMyaTaumm COOPYXKEHUs, C (4).
OcTtanbHble 0603HaYeHUs Te Xe, YTO B hopmynax npunoxeHuns .

By (80.png)

E.4 lMonoxeHne BepxHeEN MOBEPXHOCTM MHOrOIETHEMEP3SIOro rpyHTa Mnog COOPYXEeHUEM Mpu

PucyHok E.1 - 'pacbuku ons onpegeneHus koadduumneHta

npuHaTon E.3 pacueTtHoi TemnepaType Bo3ayxa B nognonbe % QomkHO GbiTb MPOBEPEHO pPacyeToM
no rnybvHe oTTanBaHUsi rpyHTa Nog coopyxeHvem H, onpeaensiemori B COOTBETCTBUM C ykasaHusMu K.5,

T =T +1,1 a :0
npuHumast B oopmyne (K.15) saHauerne " oa , °C 1 KoappumneHT R .

B cnyyae, ecnu npu nonydeHHom pacyetom rnybuvHe oTTamBaHua rpyHTa H (cuutaa ot
NMOBEPXHOCTU MHOrONeTHEMEP3Ooro rpyHTa), ocagka OCHOBaHUS NPEeBbICUT NpPeferibHo AonycTUMoe Ans
AAHHOTO COOpYXeHUs 3HayeHuwe, crnegyeT npegycMaTtpuBatb [OOMOMHUTENbHbIE MEpPonpuATUA Mo
perynmpoBaHuio rnybrHbl OTTauBaHUsA OCHOBAHUSA.



MpunoxeHne X
(pexomeHayemoe)

PacyeT cBanHbiX pyHOaAaMEHTOB Ha AENCTBME FOPU3OHTaNbHbIX Harpy3oK N BO34eNCTBUN

K1 JaHHoe npunoxeHwe He OTHOCUTCS K pacyeTy CBaWHbIX (PyHOAMEHTOB OMOpP MOCTOB Ha
OencTBue ropmsoHTanbHbIX Harpy3okK, KOTOpbIN crieayeT Npou3BOAUTbL B COOTBETCTBUU C TpeboBaHMaAMU
CIM 35.13330 c yyeToMm ykasaHun 12.17.

»K.2 MNpu pacyeTe cBaviHbiX PYHOAAMEHTOB Ha OEWNCTBME FOPU3OHTarbHbLIX Harpy3ok (Cun wu/unu
MOMEHTOB) M BO3AEWCTBUA (TemMnepaTypHOro paclUMpeHns pocTBepka M np.) cnegyeT paccmaTpuBaTtbh
cnegyoLme pacyeTHble CXEMbI:

cxema 1 - cBas norpyxeHa B TBEpAOMEP3NbIV FPYHT, rMybuHa Ce30HHOro OTTamMBaHUS KOTOPOro

d,<5b

, Tae b - paamep nonepeyHoro ceYeHnsi cBan B HanpaBneHUN OeNCTBUS TOPU3OHTaNbHON CUIb;
v d,+1,5b
cBasi MPUVHUMAETCA »XECTKO 3afenaHHOW B OCHOBaHME Ha rnybuHe , COMpOTMBIEHNE
pacnonoXeHHbIX BbilLe CMOeB rpyHTa He y4YuUTbIBaeTCs;
cxema 2 - cBasi MorpyxeHa B TBEPOOMEP3MbIf TPYHT, rMybMHa CE30HHOro OTTamBaHWUS KOTOPOro

d,>5b

th , YCNOBMSI 3afernkM CBau Te e, 4TO M B cxeme 1, a BbllIepacnonoXeHHbIe TPYHTbI
paccMaTpuBatoTCs Kak NMHeHo-aedopMupyemas cpefa ¢ KoapUUMEHTOM XECTKOCTU, BO3pacTaloLLum
nponopuMoHarnsHo rnybrvHe B npedenax Kaxaoro OAHOPOOHOrO Crosi; 3Ty CXemy OOMyckaeTcsl Takke

d, <5b
NPpUHNMaTb npu th , ecnum CEe30HHOOTTanBaoLWKnn crnon CIOXXeH ManoBna>XHbIMU
prI'IHOO6J'IOMO‘-IHbIMI/I N necH4aHbIMU TPyHTaAMU cpe,u,He|7| MJIOTHOCTUN M MINOTHbLIMW, @ TaAKXe MNMNHUCTbIMW
1,<0,75
rPyHTaMum C nokasartesrnem TeKy4eCTth B TarioM COCTOAHUN )

cxema 3 - cBad MoOrpyxeHa B NNacTUYHO-MepP3nbld FPYHT, a Takke B CryyasiX UCMNOSb30BaHUsA
MHOrONIETHEMEP3NbIX TPYHTOB B KayecTBe OCHOBaAHWMS MO nNpuHUuny Il; oKpyxatlme cBak TPyHThI
paccmaTpuBaroTCA Kak NMHenHo-gedopmupyemas cpefa ¢ KoapuLUMEHTOM KeCTKOCTU, BO3pacTatoLLmm
nNponopLMoOHaneHo rnybuHe B npefenax Kaxaoro OAHOPOAHOrO Cnos.

»K.3 PacyeT cBan Mo ykasaHHbIM CXeMaM BbINOJHSETCS B COOTBETCTBMM C ykasaHuamu Crll

y . . d,+1,5b
24.13330 wncxoga m3 ycnoBHOW rnybuHbI MOrpyXeHus cBawn, paBHOW th npu pacyetax no
cxemaMm 1 M 2 n paBHOM akTMyeckon rnybuHe MOrpyxeHuss cBam Mpu pacyeTax Mo cxeme 3,
OTCUMTBLIBAEMOW OT MOBEPXHOCTU TPyHTa MpU BbICOKOM POCTBEPKE W OT MOAOLLBbLI POCTBEPKA - MNpU
HU3KOM POCTBEpPKE.

Mpn pacyeTax No cxeMe 2, a Takke Mo cxeme 3 B Crnyyasx, Korga MHOrorneTHeMepsnble rpyHThI
NCNONb3YITCA B KAa4eCcTBe OCHOBaHWSA MO NpuHuMny |l, BennunHy koadduumeHTa nponopLmoHanbHOCTH
K, onucbiBaroLLero NnMHENHoOe BO3pacTaHue € ryoruHON KOadhULMEHTA XXECTKOCTU, OKPYKatoLLIero cBako
rpyHTa, NPUHUMAIOT B 3aBUCUMOCTU OT BuAa rpyHTa no CI1 24.13330. Npn aTOM, NpMBELEHHbLIE B 9TUX
Tabnuuax 3HadyeHnss K ymeHbwaT Ha 30% Ons OoTTasBLUMX TMMHUCTBIX TPYHTOB M Ha 15% pans
BOJOHACbILLLEHHbIX MECKOB.

Mpn pacyeTtax No cxeme 3, Korga cBasi NOrpyxkeHa B MMAAaCTUYHO-MEP3Nble FPYHTbl, BENUYUHY

4
koahuLMeHTa NPONOPLMOHANBHOCTUN 3TUX FPYHTOB K, KH/m , fonyckaeTcst onpeaensits No opmyrne
E
K=235—
dl

, (K1)

roe E - mogynb obuiern gecdopmaumm, Mla, nnactMyHO-Mep3noro rpyHTa, OKpyxatoLLero caato;
| n d - COOTBETCTBEHHO AfMHA, M, MOrPY>XEHHOW B FPYHT YacTu CBau U HapYXHbI OMaMeTp, M,
KPYrrioro WimM CTOpPOHa MPSIMOYrOfIbHOrO CEeYeHUsi CBau B MIIOCKOCTW, MEPNEeHOMKYNSPHON OENCTBUIO



rOPU30OHTaNbHOW Harpys3Ku.

MpunoxeHne N
(pexkomeHayemoe)

Pacuet ocagok OCHOBaHWI, CIOXKEHHbBIX CUNbHONbANCTLIMMU rPyHTamum n nog3€eMHbIM NbOOM

N.1 Ocapka ocHoBaHusi cTonbyaToro yHaamMeHTa Ha CUMbHOMBbAUCTLIX FPYHTaX onpeaensieTcs

A)
cornacHo 7.2.16, 7.2.17 n 8.8. lNpwn aToMm, cocTaBnsoLlyto ocagkn P, M, 06yCrnoBNeHHy YNnoTHEHNEM
OCHOBaHMWW NOA Harpy3kom, JonycKaeTcs onpeaenaTs no popmyne

= Z &
j=1

roenu J - COOTBETCTBEHHO 4YMCIIO BblAEJIEHHbLIX CIMOEB IPyHTA U UX TOJLWWKUHA, M;

, (N.1)

F’j - OTHOCUTENbHOE CXKaTue j-ro Crosi rpyHTa, OONVM eAVHULbI, ONpeaensieMoe OnbiTHbIM NyTeM;

ANs Npocroes fbaa 3HadeHne ~»/ ponyckaeTtcst onpeaensts no opmyne

n jam,j

Ga+0g,j+ Gm’jp

&i,jz

, (N.2)

n. .
3gecb J - NOPUCTOCTbL j-roO Crosi NbAaa;
p - cpedHee gaBrieHne Ha rpyHT nog nogoLwwson doyHaameHTa, Kla;

a4 - aTmocdepHoe aaBneHue, npuHumaemoe paBHbiMm 10,0 kMa;
8:J - npmpogHoe (6bITOBOE) A@BMEHNe B cepeauHe j-ro cnos, kMa;

M.] - 6eamepHbIn KOIMDULNEHT, NPUHUMAaeMBbI no Tabnuue W.1 B 3aBUCMMOCTM OT OTHOLLIEHUSA
! I
I .+ Z
Z Lj_1T
D T — ! !

2b z

y <;
CTOPOH nofowBsbl yHAaMeHTa a/b n oTHocuTenNbHON rIyOuHbI (3pecb  / Ly
- PaccTosAHWS OT NOAOLBLI (PyHAAaMeHTa COOTBETCTBEHHO A0 KPOBMY M NOAOLUBbI j-rO CNos nbaa).

a
Tabnuua N.1 - 3HaveHus koadpdpuumneHta

/b 3HayveHus koadpuneHTa e npw I/b

1,0 1,2 1,4 1,6 1,8 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 CkopocCTb 0CafKu CUNbHOMbAUCTLIX FPYHTOB V, M/rof, 06yCnoBneHHas X NNacTUYHO-BA3KUM
TeYeHueM, onpegensieTcs no opmyrne

m
V= Z"j
j=1

roe m - YUCrno MecsiueB B rofy, B TEYEHWE KOTOPbIX pas3BuBaloTcA AedopMalumn rnonsy4yectu
TPYHTOB;

, (1.3)

V.
J - cpegHemecsaYHas CKOPOCTb 0cadku, M/Mec, onpeaensemasi CornacHo ykasaHusam U.3.

V.
N.3 CpegHemecsiyHas CKOPOCTb OCafKM CUITbHOMBAUCTBIX TPYHTOB OCHOBaHus J, mMm/Mec
(cm/mec), onpefensieTcs no opmyne

vj=730th§k
k=1

, (N.4)

rae n - YNCNOo CIloeB MPyHTAa, B Nnpeaenax KoTopblX onpenendeTca cpegHeMmecadyHaa temnepartypa

Tj,k .

b
ko TonwmHa K-ro cnost rpyHTa, M, npuHumaetca He 6onee 0,2b (b - MeHbLUMIA pasmep NOAOLLBLI
dyHAameHTa);

&

- CKOpPOCTb OTHOCUTEenbHOW Aedopmauun Kk-ro cnosa rpyHta, 1/4, npu cpegHemecsyHowm

T.
TemnepaTtype rpyHTta k- onpeaensiemasi no oopmyne

) k=3 OLk
e . (.5)

34ecCb r]k - KOS(bd)VILl,I/IeHT BA3KOCTM K-ro crosi rPyHTa OCHOBaHUA, Krla 4

cornacHo ykasaHusm 1.5;

, onpegensiembli

k. HanpsikeHue, kla, B k-M crioe rpyHTa ocHOBaHus, onpegendemoe no N.4;

o
Lk . npeaen TekyvecTtun k-ro crnosi rpyHTa ocHoBaHus, klla, onpegensembin no N.5.

0]
W.4 HanpsxeHne k' BbumcnsieTcs Mo dopmyne



0k=0,5(oz’k_ +0

1 z,k) , (1.6)

e k-1, Tk

onpegensemMble No opmyrne

- HanpsbkeHus, klla, Ha BepxHeMm WU HWKHeW rpaHuuax k-ro cnos,

0Z= GOPO , (N.7)

roe % - 6e3pasmepHbIi KOA(PPULMEHT, NPUHUMaeMblin no Tabnuue WM.2 B 3aBUCMMOCTU OT
OTHOLLEHWSI CTOPOH nofowBbl pyHaameHTa a/b n OT 3HayeHusa z'/b (3gecb z' - paccTosHME OT Hu3a
NnoaoLBbl PyHAAMEHTa A0 YPOBHS, HA KOTOPOM ONpeAensaeTcs HanpskeHue);

Po=pP 08 - pononHuTenbHoe (K MPUMPOAHOMY) BepTuKanbHOe AaBreHve Ha TpyHT nog
nogoLwBon pyHaameHTa, klla;

roe p - cpegHee JaBrieHue Ha rpyHT nof nodoLlBon PyHOAMeHTa OT MOCTOSIHHOW U ANUTENbHbIX
Jonen BpeMeHHbIX Harpy3ok, klla;

8 - npupogHoe (6bITOBOE) AaBreHWe B rpyHTe Ha YpOBHe MNOAOLWBbLI hyHAaMeHTa OT Beca
BblLLENexallMx CroeB rpyHTOB (40 OTMETKU NpupoaHoro penbeda), kMa.

a
Tabnuua N.2 - 3HaveHuns koadhdpuumneHTa 0

z/b 3HayveHunsa koadpduumeHTa % npu a’/b
1 1,2 1,4 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 0232 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
1,5 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 OO0NOJTHUTENbHOE OaBrieHNUe Ha rpyHT p() OOJKHO yAOBNETBOPATL YCITOBUKO

2
pOSkfgo-u n8)

rme /- 6e3pasmepHbIi KOIPPULMEHT, NPUHMMaeMbIi NO NepBon cTpoke Tabnuubl N.3 npu

h/b=0 h

S - TONWMHA rpyHTOBOW NPOCIIOVKN No4 PYHOAMEHTOM;

4 - Haubonbluee 3Ha4YeHue HanpsaxXeHumA, kMa, npn KOTOPOM COXpaHAeTCA nnHenHas



3aBUCMMOCTb CKOPOCTWM YCTaHOBMBLUEIoCA TeYeHUda OT HanpsaxeHua

peonorn4yeckon Kpnueon, onpeaensiemoe no M.5.

Tabnuua N.3 - 3HaveHunsa koaddpuumneHTa f

Ha4vyallbHOM y4acCTKe

I/ b 3HauveHuns koadhduruneHTa ky npu a/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 2,9 3,2
0,5 3,3 3,35 3,4 3,4 3,45 3,5 3,6 3,8
1,0 3,8 4,40 4.8 4,8 4,60 4.4 4,3 4,6
1,5 10,0 8,70 7,7 7,1 6,70 6,4 5,6 5,8
,0 16,2 13,8 12,1 11,0 10,2 9,5 7,7 7,5

N.5 PacyeTHble XapaKTepUCTUKU CUIbHOMNBAUCTOrO rpyHTa , , Y onpepenstTcs npu
WHXXEHEPHbIX WU3bICKAHUAX W3 UCMbITaHUW OOpasLUoB Mep3roro rpyHTa Ha OOHOOCHOE CXaTue B
cooTtBeTcTBUM ¢ TOCT 12248.

T. o

Jk 8 saBucumoctu ot KOTOpPbIX YCTaHaBNNBAKOTCA 3HAYEHUA Ny-L , crepyet
onpegensats no dopmynam (7.5) - (7,7) HacToAWwmMX HOPM. 3HaveHus KoadduumeHTa a ansa
onpeaeneHna TemnepaTtypbl NpuHUMatroTca no tabnuue W.4 gna j-ro mecsua u rmybuHbl 3aneraHusi
cepeauHbl K-ro crnosi z, usmMepsieMon OT BEPXHEN NOBEPXHOCTU MHOroNeTHeMep3anbIX rpyHToB. Mpu aTom
3a nepsbl Mecsl (j = 1) NpMHUMaeTCsa TOT, B KOTOPOM rnybuHa Ce30HHOro npotanmBaHusa ocTuraet

TemnepaTypbl

Hanborbliero 3HaveHus. na ¥ TemnepaTypa MpUHMMAETCA paBHOW TemnepaType Ha rmnyouHe Humxe
nogoLwsbl pyHaameHTa Ha 0,56 (3gech b - wnpunHa nogoLebl yHAAMEHTA).

Tabnuua N.4 - 3HavyeHunst koadhduumeHTa qf’k
Z, M a.
3HayeHust koadduumeHta * npw j, mec
1 2 3 4 5 6 7 8 9 10 11 12

1,0 0,34 | 0,31 | 046 | 0,76 | 1,12 | 145 | 166 | 1,69 | 1,54 | 1,24 | 0,88 | 0,55

2,0 062 | 051 | 053 | 068 | 0,91 | 1,17 | 1,38 | 1,49 | 147 | 1,32 | 1,09 | 0,83

3,0 0,83 | 0,70 | 0,65 | 0,70 | 0,82 | 1,00 | 1,17 | 1,30 | 1,35 | 1,30 | 1,18 | 1,00

4,0 0,96 | 0,84 | 0,77 | 0,76 | 0,81 | 0,91 | 1,04 | 1,16 | 1,23 | 1,24 | 1,19 | 1,08

5,0 1,03 | 0,94 f 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 | 1,10 | 1,12 | 1,10
lMpyMeyaHue - z - paccTosiHMe OT BEPXHEN MOBEPXHOCTU MHOrONeTHEMEP3MbIX FPYHTOB 0 YPOBHS, Ha
KOTOpPOM onpefensieTca Temnepartypa.

N.6 CkopocTb oOcafky MoA3eMHOro nbAaa V, M/rod, obycrioBrieHHasi ero nnacTUYHO-BA3KUM
TeyeHneM, onpegensieTcs no opmyne

v=4380p,bk; i (/9,1-”%,]-_1)(‘*’]'_‘*’]'—1)
j=1 , (N.9)

Po

roe - pgononHutensHoe (K NPUPOAHOMY) BepTuKarbHOE AaBieHUe Ha FPYHT Nog noaoLuBOW



dyHOoameHTa, Kla, onpegendemMoe Tak xe, Kak n B 1.4,
b - wnpuHa nogowBbl hyHOAMEHTa, M;

i - napameTp, XapaKTepu3yioLLuii BA3KOCTb Nbaa, Onpeaensiemblii U3 UCTbITaHWii 06pasLoB Nbaa

Ha OOHOOCHOE CxXaTune, OC/(KI_la LI)
N - YNCIO CNoeB, Ha KOTOpOe pa3aendeTca Tonwa nbaa (TOJ'ILLI,VIHa CJ104 NMPUHNMaeTCHa He bonee

0,4b);
k

. k.
LT nj=1 . koacppuumeHTtsl, 1/°C, npvHumMaemble no Tabnuue W.5 B 3aBucumocTn ot
TO_Tb

TemMnepartypbl OCHOBaHUA ( f) n paCCTOFIHMVI oT BerHeVI NOBEPXHOCTN MHOroJieTHeEMEpP3JibiX

e Z. .
TPYHTOB A0 KPOBIK J=1 y nogowsbl J/ j-ro cnos nbaa;
w. 1 .
J , J - bespasamepHble KO3IPULNEHTLI, onpeaensieMblie no Tabnvue .6 B 3aBUCMMOCTH
OT OTHOLUEHUSI CTOPOH NoJoLBbl oyHAamMmeHTa a/b U COOTBETCTBEHHO OTHOCUTESbHbLIX MMYyOuUH U (34echb
< ! z'
=1y *i ) - paccTosiHNA OT NOAOoLBbLI PyHOAMEHTa COOTBETCTBEHHO [0 KPOBMM M MOAOLUBLI j-FO Cros

nena).

Tabnuua W.5 - 3HaueHns koadpduumeHta !

&M Koacbchuument % | 1/°C, npu Temneparype To—Toy , °C
-2,5 -3 -3,5 -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
1,5 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 W.6 - 3HaveHuns koaddpuumneHTa W
z/b 3HaueHus koadhduumeHta W npu a/b
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
1,5 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
5,0 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
MpumeyaHue - z - paccTosHMEe OT BEPXHEWN MOBEPXHOCTU MHOrONIeTHEMEP3IIbIX FPYHTOB A0
paccMaTpuBaeMoro ypoBHs.




CpenHee OononHUTENbHOE AaBrieHune Po OOMMKHO yaoBneTBopATb ycrosuto (M.8), npn atom

3HaueHne J onpepensietcs o Tabnuue W.3 B 3aBUCKMOCTU OT TOMLUMHBLI FPYHTOBOW NPOCHONKMA MOA
0) y

dyHOameHTOM 5 1 pa3mepoB nogowsbl a U b. 3HayeHne Y onpepenseTca M3 UcnbiTaHU o6pasLoB

T
nbAa Ha OJHOOCHOE cxXaTue Npu Temnepartype " (7.2/7) Ha ypOBHe KpoBnM nbaa.

MpunoxeHne K
(pexkomeHayemoe)

Pacuet FJ'Iy6VIHbI OTTanBaHNUA rpPyHTOB NO4 COOPYXEHUAMU

K.1 Pac4yeT rmybuHbl oTTavBaHWsi rPYHTOB B OCHOBaHWW coopyxehus (7.3.3) H, m (cuutas ot
NMOBEPXHOCTU TPYyHTa MoA COOPYXEHWEeM), 3a BpPeMsi ero sKkcnnyataumm t, ¢ (4), NpousBOAUTCH MO
dopmynam:

non cepeanHoOmn COOPYKeHUsI

chkn( gc_kc)B - (K1)

noZ Kpaem COOpYXKeHMs

Hezkn( F’e_ke_o’l BVLIT )B , (K2)

roe ' - koadpduumneHT, onpenensiembld no Tabnuue K.1 B 3aBMCMMOCTM OT OTHolwleHusi L/B

(COOTBeTCTBeHHO OnnHa 1 WnprHa COOpPYXEHNA, M) M 3Ha4YeHun napameTpoB B n LIJ ;

g

. a
3Ha4YeHnn napameTpoB R, B n l'IJ ;

g

a
3HauYeHuil napameTpoB X Baw.

¢ n ¢ - koadhcuumeHThl, onpegensiemble no rpacgpukam (pucyHok K.1) B 3aBucumocTn OT

¢ n ¢ - koadpduumMeHThl, onpegensiemble no rpadukam (pucyHok K.2) B 3aBMCMMOCTM OT

ox=A,R,/B . (K3)

B= _ )\f(TO_be)
)\th( Tin_ be) . (K.4)
Lpz)\thTint/lVBz , (K.5)

A, A

34ecCb n fo- COOTBETCTBEHHO TennonpoBoAHOCTb Taloro m Mep3rioro rpyHToB,



Bt/m- °C

RO - conpoTtuBneHne Tennonepenadye nona nepBoro 3TaxXa WM noaBana COOpYXeHUd,

M- °C/BT

, IpMHMUMaemsble no Tabnuue b.8;

, onpeaensiemoe B cootBetcTeum ¢ CI150.13330;

0 . pacyeTHasa cpegHerogoBasi TeMnepaTypa MHOrofIETHEMEpP3MOoro rpyHTa, °C, onpegensdemas
B cooTBeTcTBUM C [.8;

bf - temnepaTypa Hauana samep3aHusi rpyHTa, °C, onpegensiemas no b.5;

in _pacyeTHasi TeMnepaTypa BO3[yXa BHYTPU COOPYKeHUs!, °C;

x/ M’

LV - TennoTta TagHna Mepsrnoro rpyHTa, , onpegensemas no gopmyrne (b.20).

a,=0 H =
Mpumevanve - Mpu R 3HayeHnss ¢ crnepgyet onpedenaTb no opmyne € k’lggB

K.2 Ecnn BbluncrieHHble no dopmyne (K.2) 3HadeHuss € nony4varTca MeHblle HOPMAaTUBHOWM

d H,=15d

rny6uHbI CE30HHOIO OTTanBaHUs rpyHTa thin 1o criegyeT NnpUHUMaThb thin
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K.3 MakcnmanbHaga rnybuHa oTTanBaHus rpyHTa Hmax , M, (cuMTas oT NOBEPXHOCTU FpyHTa MoA
COOpYXeHneM), COOTBETCTBYIOLAA YCTaHOBMBLUEMYCH MpedenbHOMY MOMOXKEHUIO [paHuLbl  30HbI
OoTTauBaHus, onpegensieTcs no opmynam:

nos cepeiiHoOn COOPYKEHUS

c,max Sgc,max : (K.6)
MoA Kpaem CoopyKeHUs!

H =k

e,max Sﬁe,max (K.7)

roe 5 - koachbduumeHT, onpegensemMbin no Tabnuue K.2

F’C’max n “&Max - woacbcbuumeHTLI, onpeaensemsie rno rpagpukam (pucyHkm K.3,a n K.3,6).

Tabnuua K.2 - 3HaueHna koacpdurumeHta s

Popma CoopYXKeHHs L/B 3HaveHus KoadpumumeHTa ks npu B , PaBHOM
0,2 0,4 0,8 1,2 2,0
Kpyrnas - 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
MpsimoyronbHas 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
=10 1,00 1,00 1,00 1,00 1,00

K.4 na 3arnybneHHOro coopyxeHus rnybuHa oTtamBaHus rpyHTa H, M (cumTtas oT NOBEpPXHOCTU
rpyHTa nog 3arnybneHHon 4acTbio COOpYXeHus), 3a Bpems t, ¢ (4), onpegenserca no popmynam:
nog, cepeiHom COOpYy>XeHUs

ch kn( F’d_ GR)B  (K.8)

noA Kpaem COOpYXKeHMs

He= dec , (K.9)

k
roe d . KoadhdnLUNEHT, onpeaensieMbl no Tabnuue K.3;

&

3arnybneHunsa coopyxeHus K ero wupuHe H/B, napameTtpa B N KoadhpuumneHTa Wa onpenensieMoro no
dopmyne

- KOoappumLmeHT, onpegensiemMmbln no rpadgukam (pucyHok K.4) B 3aBUCUMOCTM OT OTHOLLEHMS



ATt

mn

Y,= _B +Y
lv , (K.10)

Wo

roe - KO3hUuUMeEHT, onpedensembin no rpadukam (pucyHok K.4) B 3aBucMMOCTM OT

=d
napametpos H/B u B npu Sa R
PucyHok K.1 - 'padomkmn ansa onpegenenus koadpdpuumeHtos (90_1.png)

PucyHok K.2 - 'padomkmn ansa onpegenenus koadpduumeHtos (90_2.png)

PucyHok K.3 - Mpaduku ans onpeneneHnst KoadduumeHTos: a - ~&Max - 6 - F’e’max ;B - F’d’max
(91.png)
Tabnuua K.3 - 3HayeHunsa koapuumeHTa d
H/B 3HauyeHus koapuruneHTa ki npu S , paBHOM
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 MakcumanbHasi rnmybvHa oTTaMBaHWsl rpyHTa nog 3arnybneHHbIM coopyxeHuem  Mdx -y,
onpegenseTcs no opmynam:
nos cepeiiHoOn COOPYXKEHUS

noA Kpaem COOpYXKeHMs

H =k

e.max c.max , (K1 2)

roe dmax _ KO3 uUMeHT, onpeaensemblii no rpadpukam pucyHka K.3,B.

K.6 Ha yyacTtkax, roe crnon Ce3oHHOro NpoMep3aHus He CrvMBaeTCs C BEPXHEW MOBEPXHOCTbIO

PucyHok K.4 - 'padpmkn onga onpenenexHvs koadduumneHTa 92.png)

MHOrONEeTHEMEP3NOro rpyHTa, rnmybuHa oTTaMBaHWUsS PyHTa NOA cepeauHol € M Kpaem COOpYXeHus

€ . M (cuyMTas oT BEPXHEW MOBEPXHOCTM MHOroOfIeTHEMEPS3NOro rpyHTa) 3a Bpems t, ¢ (4) onpeaensieTcs



no goopmyram:

_ '
H =kg.B - (K.13)

_ |
H=kg.B , (K. 14)

B=0 ,W=Wy :

roe ' - koadhdpuumMeHT, onpedensiemMbin no K.1, npuHumas
30ecb

)\thT;'nt 1
VST 1+064a,dn2.5B

 (K.15)
) !
¢y Se

3aBUCMMOCTHU OT 3HA4YEeHNA NapameTpoB

-KO3(PPULMEHTDI, onpeaernsemMble COOTBETCTBEHHO No rpadumkam (pucyHkm K.5 n K.6) B

So=hy/B Wi .

roe " - rny6uHa 3aneraHus BepxHeil NOBEPXHOCTY MHOTONETHEMEP3IIOro rPyHTa, M.
K.7 B cnyyasx npoBedeHUa MeponpusTui no npenBapuTerisHOMY OTTauMBaHUIO UMW 3aMeHe

h
FPYHTOB A0 My6uHbI b,th (6.4.3) pacdeTHaa rnybuHa oTTamBaHusa H, m, (cuntas oT NOBEPXHOCTUN rPyHTa
nog coopyxeHunem) 3a Bpems t, ¢ (4) onpegensierca no popmyrne

H= h
h]),l‘/’l-l- c,e ’ (K16)

roe Ge . FJ'Iy6VIHa OTTamBaHUA TpPyHTa noa NnoaoLLBOM npeaBapuUTesibHO OTTaAHHOIo WIn
!

3aMEeHEHHOro cnos rpyHTa, onpegensiemas no gopmynam (K.13) nnn (K.14), npuHumasa 3HavyeHua °¢ un

' &=,/ B

¢ no Ipad)l/lKaM (pmcyHKVI K.5u K6) npn 3Ha4eHnn napamMmeTpa
g’
C

PucyHok K.5 - 'padpmkn ansa onpegenenus koapdpuumneHTta (93_1.png)

!
PucyHok K.6 - 'padpmkun ansa onpegenenus koappuumneHTta ge (93_2.png)

MpunoxeHwne J
(pexomeHayemoe)

OnpepeneHne MexaHM4YeCcKMX CBONCTB M HecyLlen cnocoBHOCTU OCHOBaAHU CBan B
MHOTOTETHEMEP3bIX TPYHTaxX Mo pesdynbTaram CTaTU4eCcKoro 30HANPOBaHUS

JI.1 CraTuyeckum 30HAMPOBAHMEM WCMbITLIBAIOT MHOrONETHEMEP3NblE AUCMEPCHbIE TPYHTHI,
COCTaB W COCTOSIHME KOTOPbIX MO3BOMST NPOM3BOAUTL HEMpepbiBHOE BHeApeHue 3oHaa. [Ons
ucnbiTannin mncnonb3ytT 3o0H4 || Tuna nmo FOCT 19912, [ONOMHUTENbHO OCHALLEHHLIN OATYUKOM



TeMnepaTypbl, PacnoNoXeHHbIM B KOHYCe HaKOHEYHUKa 30HAa.
N.2 CraTnyeckoe 30HAMPOBAHWE BLIMOMHAT MyTEM BAABMMBaHWA 30HAA C MOCTOSIHHOM

CKOPOCTbIO 0,5£0,1 M/MWH C NepMoan4ecKMMM OCTaHOBKaMK Mo rnybuHe (pekomeHayembli MHTepBan
0,5 - 1 M), Npy KOTOPbLIX UCMbITAHNE NEPEBOAAT B penakCauuoHHO-Non3yyun pexum ("ctabunusaums”
30HOQ), COMNPOBOXOAeMbli BMep3aHMeM 30HA4a B TPYHT M U3MEHEeHVWEeM COMpOTUBIIEHUA T[pyHTa
30HOMPOBaHUIO BO BpemeHu. lNepexon B pexum "ctabunusaummn” JocTUraeTcss nyTem npekpalleHus
nogayn Macna B TMAPOAOMKpaTbl BAABMMBaHWS 30HOA. 3afjaHMeM Ha npoBedeHne WHXEeHepHO-
reoKpMONOrnyeckuxX N3biCKaHUM MOXET nNpeaycMaTpmMBaThCH BbINOMHEHUE APYINX PEXMMOB CTaTUYECKOro
30HOMPOBAHNSA MeP3NbIX MPYHTOB.

Mpy ucnbiITaHUN U3MEPSOT U OUKCUPYIOT: YAENbHbIE CONPOTUBMEHUS TPYyHTA, MOA KOHYCOM U

BOONb O6OKOBOW NOBEPXHOCTM MYy(OThl TPEHMS MpPU BAABNMBaHMM 30HAA (qc" " fSV klMa), ncneitaHmm
) b

" " qcs fss ~
30HOa B pexume "ctabunusaumm" ( n , kMa) n B HayanbHbIi MOMEHT AOMONHUTENBHOIO
BAABNMBaHMSA (4OOABNMBaHUS) 30HOA MOCME 3aBEPLUEHWS €ro BMep3aHuss B TPYHT B Mpouecce

i

UCNbiTaHUs B pexume "ctabunmnsaymmn” (qC’ n 7St kMa); Temnepatypy ¢, °C, kOHyca 30HAA; rMyOuHY 1
CKOPOCTb BOABNMBAHUS VC, M/MWH, 30HAA; BpeMms ts , npollefllee Mocre Hayana pexuma
"cTabunusauun” 3oHaa. BmepsaHuve 3oHAa B rpyHT AONYCTMMO CHMTATb 3aBEPLUEHHbIM, €CNN U3MEHEHME
Temnepartypbl KOHyca HakOHeYHVKa 30HAa 3a nocrefHue 5 MuH coctaenseT He 6onee 0,05°C.

J1.3 [na npeaBapuTenbHbIX pacdeToB OCHOBaHUN COOpYyXeHUn |-1I ypoBHEeN OTBETCTBEHHOCTH, a
Takke ANs OKOHYaTeNbHbIX pacyeToB OCHOBaHUIN coopyxeHu |l ypoBHA OTBETCTBEHHOCTM B MNHUCTBIX
NNacTUYHO-MepP3nbIX (KPOME 3aCOfieHHbIX W 3aTOPOBaHHbLIX) FPYHTaAX AOnyckaeTca onpeaensatb
HOPMaTUBHbIE 3HAYEHUS XapakTepUCTUK MeXaHU4YeCKnX CBONCTB rPyHTOB cornacHo J1.6, conpoTnuBneHui
FPYHTOB NOA HWXXHUM KOHLOM M No GOKOBOW MOBEPXHOCTN BEPTUKANBbHO Harpy>XeHHbIX BUCAYNX 3aOUBHbBIX
n 6ypo3abumBHbIx cBan cornacHo J1.8.

OkoHYaTenbHble pacHeTbl COOPYKEHU OONyCKaeTCa BbINOMHATbL C ucnonb3oBaHuem J1.6, J1.8 B
Crny4yae BbIMOSIHEHNSI KOHTPOSbHbIX COMOCTaBMEHUN pe3ynbTaToB pacvyeToB MO [aHHbIM CTaTU4eCcKOro
30HANPOBAHMA N NPSAMbIX METOA0B UCMbITAHUIN FPYHTOB, BbIMNOSTHEHHbLIX HA KIMOYEBbIX y4aCTKax.

J1.4 Mpwn npoBeAeHUN UHXEHEPHO-TEOKPMONOMMYECKNX MU3bICKaHUI NOL, KOHKPETHbIE COOPYXKEHMUS
cTaTuyeckoe 30HAMPOBAHWE TPYHTOB MPOU3BOAAT B Mpedeniax MX KOHTYPOB WMAW Ha pPacCTOSHUAX OT
KOHTYpOoB He Gonee 5 M. [na nonyyeHuss COMOCTaBUTENbHbLIX AAHHbIX YacTb TOYEK 30HAMPOBAHUSA
pacnonaraloT Ha pacCTosHUM He Gornee 3 M OT ropHbIX BblpabOTOK, B KOTOPbIX NPOU3BOAAT OTOOP
MOHOMUTOB AN NlabopaTopHbIX CCNEeAOBaHUA, U BbINOMHAIOT ApYyrve nornesBble UCCeaoBaHNUs rPyHTOB,
HO He MeHee 1 M OT rpaHuLbl BeIPabOTKM N HE MeHee 2 M OT OCU UCMbITbIBAEMOWN CBau.

J1.5 CoctosiHne rpyHTa W rpaHvly Mexay TanbiMu W Mep3nbiMU FpyHTamMu MO  AaHHbIM
30HANPOBaAHWA OMNpPedenstoT Mo MokKasaHWAM TemnepaTypHOro Aartyvka 3oHAa v (Mnu) Auvarpammam,
COCTaBNsAeMbiM Ha OCHOBE MECTHOrO OrbiTa COMOCTaBlieHUs pe3ynbTatoB OypeHuss pasBefoYHbIX
CKBaXXVMH W OaHHbIX CTaTUYECKOro 30HAMPOBaHUS. B cnyyae oTCyTCTBUSI MECTHOTO OnbiTa ANS FMUHUCTBIX
NNacTUYHO-MeP3nbIX (KPOMe 3acOfieHHbIX M 3aTOpdOBaHHbIX) FPYHTOB AOMYCTMMO MCMONb30BaTh
anarpammy pucyHka J1.1, npu ycnoBuuM BbINOMHEHWUS] KOHTPOSbHbLIX COMOCTaBMEHUMI C pesynbTatamu
OypeHus.

PucyHok J1.1 - [Ouarpamma onpeferneHnss COCTOSAHUA T[pyHTa MO [aHHbIM  CTaTU4ecKoro
3oHaMpoBaHua (95.png)

J1.6 HopmaTtuBHble BenunuMHbl NpeaernibHO AMUTENbHBLIX 3HAYEeHUI 3KBMBANEHTHOro cuensieHus

C, Ef
9, klMa, n KOMNPECCMOHHOro Moayns gedopmaunm , Mrla, nnactu4yHo-Mep3nbIX rPYHTOB
onpegensatoT no Tabnuue J1.1. PacyeTHble 3HAYEHUS XapakKTEPUCTUK OMNpeaensoT B COOTBETCTBUM C

TpeboBaHuamn MOCT 20522 ¢ y4yeTom ykaszaHun 5.8.

Tabnuua J.1



4 «Ma 5000 10000 15000 20000

Cq Wa 34 96 170 260

Er MnNa 16 23 28 32
MpuMeyaHue - [ns npoMeXyTouHbIX 3HaYeHnn %v snavenns %a un Ef onpeaenstoT MHTEPNOSILMNEN.

c E 5
3HaueHus xapaktepuctk ¢4 uJ npu pacuyeTHOI TeMnepaType Mep3Noro rpyHTa onpeaensioT
Ha OCHOBE OTKOPPEKTUPOBAHHOIO (KOPPEKTMPOBKA BLIMOMHAETCA Ha OCHOBE pervoHarbHbIX

KOPPENSALMNOHHBIX 3aBUCUMOCTEN MEXOY COMPOTUBIEHNEM Dev N TeMMNepaTypon rpyHTa) 3Ha4YeHUs Dev ,
COOTBETCTBYHIOLLLEro pacyeTHON TemnepaType rpyHTa UM nyTemMm YMHOXEHUSA UX 3HaYeHUMr, NONyYeHHbIX
no Tabnuue J1.1, Ha NOMpPaBOYHLIN TeMnepaTypHbIn KO3 PMUMEHT (onpedensieTcs Ha OCHOBE

E

. C
PETMOHANbHBIX KOPPEMSLMOHHBIX 33aBUCUMOCTEN MexXay 3HaueHusiMu xapaktepuctuk ¢4 u 1 n
TemnepaTypoun rpyHTa).

J1.7 Hecywyto cnocoBGHocTb ocHoBaHust Y | kH, BepTMKanbHO HarpykeHHOW BUCSIYEN CBau B
NNacTUYHO-MEP3rbIX FPYHTaxX Mo pesynbTaTam CTaTMYecKoro 30HAMPOBaHUA, onpeaenstoT no popmyne

Fuzvtz Fui/nvgvm 1)

roe Vi TeMnepaTypHbl KO3MMMPULMNEHT, YUMTLIBAKOLLUMIA M3MEHEHUS TemrepaTypbl TPyHTOB
OCHOBaHMA WK3-3a CryYalHbIX M3MEHEHU TemnepaTypbl HapyXHOro Bo3dyxa, onpeaensieTcs Mo
ykasaHusiM npunoxexus I;

ui . YyaCcTHOe 3HaudeHue npepgeribHo AJInTesibHOro  COonpoTuBIIEHUA  OCHOBaHMA  CBaMW,
onpeaernidemMmoe B COOTBETCTBUU C YKa3aHUAMUA J1.8;

Vg - KO3(hPULIMEHT HAAEXKHOCTU MO FPYHTY, onpenensieMblii B COOTBETCTBUMM C TpebGoBaHUsIMU
FOCT 20522;

A KO3(PPULMEHT HAOEXKHOCTU, YYMTbIBAKOWMI METO onpenernieHns Hecylen cnocobHOCTM
OCHOBaHMs CBau, Npy UCMONb30BaHWUM Pe3yNbTaToOB CTaTUYECKOro 30HANPOBaHNSI NPUHMMAETCS:

a) Npy OTCYTCTBUWN B 30HE NMPOEKTUPYEMOro 0ObEKTa CTAaTUYECKNX UCTIbITAHWIA CBaW Vin .
0) Npu NpoBeAEHMM Ha KITOYEBOM YYacTKe B 30HE MPOEKTMPYyeMOoro ob6bekTa conocTaBUTENbHbIX
WCNbITAHWA FPYHTOB CBaeW CTaTUYECKOW BAABMMBAOLLEN HArpy3Kon U CTaTUHECKUM 30HOMPOBaHNEM Yin
paccyuTbiBaeTCs No goopmyrne

Y, =F,/F, +02

roe ur- . npenenbHO AONnnUTeribHOEe conpoTtueBrieHne OCHOBaHUA CBau Ha KIo4YeBOM Yy4acTKe,
paccynTaHHoe No AaHHbIM CTaTUYE€CKOro 3o0HOANPOBaHUA;
F, u
*7 - npegenbHoO AnnTeribHoe conpoTuBiieHne OCHOBaHNA OMbITHOW CBau Ha Krn4eBOM y4acTke,
onpeaerieHHoe no gaHHbIM UCMbITaHNA CBan cTaTnyeckomn Harpy3K0|7|;



N - YACNO TOYeK 30HANPOBaHUA.

/1.8 YacTHoe 3HauyeHMe npederbHO AMWTENbHOrO COMPOTUBAEHUS OcHoBaHWst Y| kH,
BEPTUKANbHO Harpy>XeHHOMW BUCHYEN CBauv B NNACTUYHO-MEpP3MbIX FPYHTaX B TOYKe 30HAMPOBaHUSA
onpeaenstoT no doopmyne

Fui= k RCA + Yaf Rafc,iAaf,i (n.2)

roe k - KoaddPULMEHT, YYUTbIBAKOLIMA pasnmyve B COCTOSHWM MHOroNeTHEMEP3IbIX FPYHTOB B
nepuog craTU4eckoro 3oHAupoBaHuWs (MpyY NPUPOOHOW TemnepaType rpyHTa) M akcnnyataumm (npu
pacyeTHOW TemnepaType rpyHTa) NPOEKTUPYEeMOro COOPYXEHWs, onpeaensieMblii COrfacHO yKasaHusaM
7.2.10; npu Bbl4MCNeHUn KoadurumeHTa Kk TemnepaTypa rpyHTa onpegenseTcs Kak CpeaHasa Ha yvacTke,
pacrnonoXeHHOM B npeenax ogHoro agnametpa d Bblle 1 YeTblpex gnameTpoB d HKe OTMETKM OCTpuUs
npoekTupyemon ceam (rge d - AmameTp Kpyrrnoro unm CTopoHa KBagpaTHOro CeYeHUst ceau, M);

¢ - yoenbHoOE npenenbHoO ArnnTenbHoOe COonpoTuBlieHne nnactn4yHo-Mep3nioro rpyHta non
HWXHUM KOHLIOM CBau No gaHHbIM 30HOANPOBaHNA B paCCManI/IBaeMOIZ Touke, kla;

2

A - nnowaab NonepeyHoro CeYeHust ceaw, M :

Yaf - KO3(bPULMEHT, 3aBUCALLUA OT BMAA NOBEPXHOCTU CMeEp3aHusi, NPUHMUMAEMbIA COrfacHoO
B.3;

afe.i yaensHoe npefenbHo AnUTeNnbHoe COnpoTUBIIEHWE MMACTUYHO-MEP3rioro rpyHTa caBury
no GOKOBOW NOBEPXHOCTM CMep3aHusl CBaun B Npeaenax i-ro crnos rpyHTa, kfa;
) 2
afsl . nnowanb NOBEPXHOCTM CMepP3aHus i-ro crnosi rpyHTa ¢ 60KOBOW NOBEPXHOCTLIO CBaw, M
YoenbHoe npeaenbHo AnuUTeNbHOE COMPOTUBIIEHUE MNACTUYHO-MEP3NIOr0 rPYHTa MOL HUDKHUM

R
KOHUom cBaum ¢, «klla, MO [aHHbIM CTaTMYECKOro 30HAMPOBAHMSA B paccMaTpuMBaeMoW TOuKe
onpeaensetca no popmyne

Rc= qucv , (1.3)

9e

roe Bl - KO3hULIMEHT nepexoaa oT
cBan no tTabnuue J1.2,

Dov . cpeaHee 3HayeHMe YOerbHOro COMpPOTUBMEHWUs rpyHTa, kla, nog KoHycoM 3oHAa,
Mony4eHHOe U3 onbiTa, Ha y4acTke, PacnoioXXeHHOM B npeaenax oAHoro gnameTtpa d Bbllle M YeTblpex
AvameTpoB d HKE OTMETKM OCTPUS MPOEKTUPYEMON CBaM.

K ¢, npyuHMMaembln Ans 3abuBHbIX N 6ypo3abUBHbIX

Tabnuua J1.2
v | Ma 5000 10000 15000 20000
B, 0,42 0,31 0,25 0,22
MpumeyaHusa

1 MNMpuBeaeHHbIe 3HaYeHUs KoapduumneHTa By MOTYT MCMOMb30BaTLCS NPU rNyonHe 3anoXeHnst cBau
5...10 M 1 NOrpyXeHnn ee HMXKXHEro KoHLa rnyoxe 3abosi NMAEPHON CKBaXUHbI HE MEHEE YeM Ha
YyeTblpe AnameTpa CBaw.




2 ﬂ,]‘lﬂ NPOMEXYTOYHbIX 3HavYeHnn %v 3HavyeHus Bl onpeaenanT VIHTepI'IOJ'IFILWIeIZ.

YpaensHoe npenenbHO OnnUTenbHOE conpoTuBlieHMe nnactu4HO-Mep3rnoro rpyHta casury no

BOKOBOW MOBEPXHOCTU CMep3aHusi cBau B npedenax i-ro cros rpyHta S kMa, no gaHHbIM
CTaTMYEeCKOro 30HAMPOBAHNUA B paccMaTpuBaeMon ToUKe onpeaensercsa no opmyne

R = ,
afc,i BZfSl,(J-IA_)

roe Bz

f st . cpedHee 3HayeHue yaeribHOro COMpPOTMBIEHMS i-ro crios rpyHTa, klla, Boonb ©GokoBow
NMOBEPXHOCTU MydTbl TPEHWS, 3aMepeHHOe B HauvanbHblA MOMEHT [OOMOSIHUTENbHOrO BAABNUBAHUSA
(nomaBnuBaHUs) 30HA4A Nocre 3aBepLUeHMsT ero BMEpP3aHUs B FPYHT B MPOLIECCE MCMbITaHUS B pexunve
"cTabunusaumn”.

- KO3(pPMUMEHT, NpUHUMaeMbIn Ans 3abMBHbIX U Bypo3abuBHbIX cBan no Tabnuue J1.3;

Tabnwuua J1.3
Jsi , klMa 3HavyeHus B, B 3aBUCUMOCTU OT OTHOLLEHUS A4/ A

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

MpumeyaHus

2
1 A nsowagb NonepeyHoro Ce4YeHns NMOEPHON CKBaXKUHbI Ans 6ypo3abuBHbIX CBa, M

2 [1nsa 3abmBHbIX CBal NPUHUMAETCS A/A=0

3 [ins 6yposabusHbix ceait 0<A/ A<l

4 ,D,J'IH NPOMEXYTOYHbIX 3Ha4YeHUI f”' 3HaYEeHnA Bz onpeaenanT VIHTepI'IOJ'IFILl,VIeIZ.

Ona HecnuBawwerocs Tuna Mep3rnoTbl COMNPOTUBMEHME Yy4yacTKa Tanoro rpyHta casury mno
OOKOBOW MOBEPXHOCTM CBau MO [aHHbIM CTaTUYECKOro 30HAVMPOBaHWS PacCUYUTLIBAETCH COrflacHoO
ykasaHuam CI1 24.13330.

MpunoxeHne M
(ob6asatenbHoe)

KOHTpOJ'IVIpyeMbIe napamMmeTpbl Npn reoTeEXHNYECKOM MOHUTOPUHTE

M.1 KoHTponupyemble napamMeTpbl, NapamMeTpbl YCTPOWCTB KOHTPOMHA, MNPUMEHAEMble Mpu
reoTEXHNYECKOM MOHUTOPUHIE COOPYKEHUI B 3aBUCUMOCTU OT MPUHLMNA CTPOUTENbCTBA, NPeaCcTaBNeHb!
B Tabnuue M.1.

M.2 lMeprnoan4HOCTb NPOBEAEHUS U3MEPEHUI KOHTPOMMPYEMbIX MapaMeTpoB Mpu NpoBeaeHUM
reoTEXHNYECKOr0 MOHUTOPUHIa B Nepuog CTpouTenbCcTBa U aKchnyaTaumm B 3aBUCMMOCTU OT NpUHLUMUNA
CTpouTenbCcTBa nNpeacTasrieHsbl B Tabnvue M.2.

M.3 [Npn MOHUTOPKHIE B CMOXHbLIX FEOKPUONOrMYecKnX YCnoBuaXx, a Takke ans yHuKarnbHbIX BHOBb
BO3BOAMMBbIX U PEKOHCTPYMPYEMbIX COOPYXXEHUIN, A0MyCKaeTca AOMONHUTENbHO NPON3BOAUTL hrKCaLMIo
KOHTPOMNMpyeMbIX NapamMeTpoB, He ykasaHHbIX B Tabnuuax M.1, M.2.
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MpunoxeHne H
(cnpaBo4HOE)

Pacuert Fﬂy6VIHbI OTTanBaHNA N npoMep3aHnd B OCHOBAHUN NOA3EMHbIX N HA3€MHbI X
MarncTpanbHbI X pr6OI'IpOBOD,OB Ha MHOroneTHemMep3nbl X rpyHTax

H.1 nybuHy MHoOronetHero oTTamMBaHUs MHOroneTHemep3nblx rpyHToB (ganee MMI) nop
LEHTPOM ropsiuMx M TennblX MOA3eMHbIX TPybonpoBOAOB (CM. pacyeTHyt cxemy Ha pucyHke H.1a)
cnepyeT paccuuTbiBaTtb no oopmyne (H.1).

Ctx Vins v BTSO’1

Hi= ¢,xr,, npnp,>0,1

, (H.1)

roe th . rny6|/|Ha MHOrofIeTHEro oTTamBaHus, OTCHUTbIBAaeMasi OT AHEBHOWN NOBEPXHOCTU, M;

T . .
NS - paguyc A0 BHeLWHen obpa3sytoLlen n3onaumm Tpyosbl;

G G

, - Gespa3mepHble [MyOMHbI OTTaMBaHUsA Mo LUEHTPOM TpyObl, onpegensieMble Mo

I Br

HoMorpammam Ha pucyHkax H.2 n H.3 B 3aBncumocTn ot 6e3pasmepHbIx napameTpos m, !,

PucyHok H.1 - PacueTHas cxema ans onpegeneHus rnybvHbl MHOrorneTHero ottamBaHus MM
noa TennbiMn 1 ropaymmm Tpybonposogamm, NPonoXeHHbIMU NoA3eMHoO (a) 1 HasemHo (6) (103.png)

m=h,/, (H2)

)\th( T~ be)t

= =+,
AL T3 13

B - _ MTo-Tyy)
! )\th(]—;'ns_be) (H.4)

roe P - rnybuHa 3anoxeHus noasemHoro TpybonpoBoaa, cumtasi OT JHEBHOW MOBEPXHOCTU A0
ueHTpa Tpybbl, M;

« O
/" - koadhchuLMeHTbI TENMONPOBOAHOCTY MEP3NOro rpyHTa, Bt/ (M C)

B1/(Mm- °C)

th . K09 PMLNEHTHI TENSTIONPOBOAHOCTU TANoro rpyHTa,

NS . cpefHAs rofoBas TemnepaTtypa BHeLUHel NOBEPXHOCTU KOMbLIEBOI U3onsaummn Tpy6bl, °C,
onpeaensieTca no opmyrne (H.5);

T
0 - temnepatypa MM, °C;



bf - TemnepaTtypa Hayana npomep3aHnda-oTTauBaHus rpyHTa, °C;
t - pacyeTHOe Bpem4, Y;

lv - yoenbHble 3aTpaTbl Tensia Ha oTTanBaHue rpyHTa, BT- LI/M , onpenenarTcAa no cbopmyne
(H.7);

e . akBMBaneHTHoe 6GespasmepHoe Bpems, Ana MMI cnusalwowerocs Tuna npUHUMaeTcs
paBHbIM HOIMIO, HECNMBAKOLLErocs TuMna onpedensieTcs Mo HoMorpaMme Ha pucyHke H.2 npwu
§ =H,/r,, BT=O,O

( 0. rnybuHa 3aneranus kposnu MMI, m).

Ona MMI™ HecnuBatoLLeroca Tuna 6espasmepHas Temnepatypa npMHMMaeTcs Bf T

2T\, R 2T\, R
T,=\ T, +T,—— |/| 1+ ——
A A,
(H.5)
0,0 non o, =
RT= 1 Vins
™ In 3 non o, >0,0
, (H.6)
h
A,=In —L 4

ins

roe P’ - cpegHerogoBas Temnepatypa npogykTa, °C;

w,.—W,
lv lO fl W 05 Cth ins Cf-TO
, (H.7)

=013 .
roe IO - yoenbHas Tennota a3oBbix NpeBpaLleHnin Bogbl, lo (BT LJ)/KF :
o

- NNOTHOCTb MEep3J10ro rpyHTa, Kr/ M
M}tot
- CyMMapHaga BNaXXHOCTb Mep3J10ro rpyHTa;
W - Konn4yecTBO He3a|v|ep3Luel7| BOAbI B MEP3JIOM IpyHTE Npun temnepartype 0 X

C
th | ~f - 06beMHas TennoemMKocTb Taroro 1 Meparoro rpyHTa, BT-u/m- °C
H.2 I'ny6vn-|a MHOrOfeTHero npomMep3aHns rpyHTa nop LIEHTPOM XOSi04HOro pr60I'IpOBo,qa

H
pacnofioXeHHOro Ha yyactke ¢ MMIT He cnuBatouweroca Tuna f NPUHMMAaeETCs pPaBHOM th y
paccuntbiBaetca no dgopmynam (H.1), (H.3), (H.5), (H.6), (H.7) n Homorpamme (pucyHok H.2) npwm

B,=0,0

T
. Mpn atom B dhopmyne (H.3) B kayectBe ¥ cnegyeT NpuHATbL abconTHOE 3HayeHue



Cy=C;=0,0 w,=00

[,=0,0
Temnepatypbl u € , @ B popmyne (H.7) -
Ecnun B pe3ynbTaTe pacyeta ry6uHa npomepsanusi  / okaxeTtcst Gonblue ry6uHbl 3aneraHns
H,=H,

kposnm MMI, TO crnieayeT NpuHATb

PucyHok H.2 - Homorpamma gnga onpegeneHnsa mHoroneTHero ottamBaHms MMI™ Bokpyr Tensioro u
ropsidero Tpybonposoaos (105.png)

PucyHok H.3 - Homorpamma pgns onpegenenna ottaumBanus MMI  BOKpyr XonogHOro
Tpybonposoaa (106.png)

H.3 nybuHy mHoroneTtHero oTttamBaHus MMI noa ueHTpPOM ropsidero M Tennoro Has3eMHbIX

H
Tpy6onpoBogoB | pacnonoxeHHbIX Ha ydacTkax ¢ MMIT civBaloLLEerocs Tuna, criefyeT paccuuTbiBaTh
no cdopmyrie (CM. pac4eTHyto cxeMy Ha pucyHke H.16):

2)\th r
H,=aB||/ w—= Lv: +S2 -8,
, (H.8)

a
roe 2 -6e3pa3mepHbIi  MapaMeTp, OnpedensdeMbli Mo Homorpamme (pucyHok H.4a) B

d =2r
3aBWCMMOCTM OT AnameTpa Tpyobl P D

B,

b. )
OT WnpuHbl S 1 TonwmHbl 'S nnockoro TennousonaTopa, M;
u=1+0,033T,

Lv,H

- 6e3pasmepHbIN NapaMeTp, onpegensemMbln Mo Homorpamme (pucyHok H.46) B 3aBMCMMOCTU

- NOMNPaBOYHbIA KOI(PPUUNEHT, YUUTBIBAKOLLMIA OTTOK TEMNA B MEP3YIO 30HY;

- yoenbHble 3aTpaTbl Tenfa Ha oTTauMBaHWe rpyHTa, onpegenstoTtca no dgopmyne (H.9),

BT-y/Mm

9 - 9KBMBAneEHTHbI croi, onpeaensertcs no gopmyne (H.10), m

W
t0t _for  "w

, (H.9)
N (SR Ha MMI crmBaoLLerocsa Tvna
~ 18, A,/ A, +H, HaMMTI HecrusaoLLerocs Tna (H.10

a
PucyHok H.4 - Mpadukn ana onpepeneHnst KoadhpuUMEHTOB 2 (@) n BZ (6) npn pacuete
MHoroneTtHero ottavsanus MMI™ nog Tennbimu 1 ropsummm Tpybonposogamu (107.png)



MpunoxeHune I
(obasatenbHoe)

OnpepeneHne TemnepaTtypHoro koadgduumneHTa

.1 TemnepaTypHbIN KO PULNEHT Vi onpegenseTca no popmyne

Y= 1L15(142) - 1L,61v)in(t/v)

b

roe T. ANUTENBHOCTb 3KCMyaTauum COOPYXXEHUS, NET;

V - KO3(hPULMEHT Bapmaumm HecyLlen cnocobHocTu, 6e3pasMepHbIi.

Y,<0 Y,=0
Mpumeyvanue - Ecnu , cneayeTt npuHnMaTb , B JaHHOM Clliy4ae NpuMeHATb NpuHUunn
| MpyM nNpoOEeKTUpOBaHMM OCHOBaHWA yHOAMEHTOB He [JdonyckaeTcsi, crneayeT npeaycMoTpeTb
OONOJTHUTENbHOE OXNnaXKaeHne rpyHToB Uik NCNoJ1b30BaTb [l npyHUMN cTpouTenscTBa.

.2 KoadhpmumneHT Bapraumm HecyLen CnocoBHOCTU OCHOBAHUSA BbIYUCISIETCA NO hopmyne

1

T
roe b - TemnepaTtypa Hadana 3amep3aHusi rpyHTa, °C, onpegensemMas CorfiacHO NpUoXeHWUo
b;
!
0 . pacyeTHaa cpegHerogoBad temMmneparypa Ha BerHel7I NOBEPXHOCTU MHOroJsfieTHeEMep3roro

rPyHTa B OCHOBaHUN COOPYXEHUA, °C, onpepgendaemMas CcorfiacHO rNnpunoXeHunto ,D,, Ansi OCHOBaHWM onop
!

NNHUIA anektponepegayvn, aHTEHHO-MA4YTOBbLIX OMOpP W pr6OI'IpOBO,EI,OB 0 NPUHNMaEeTCA paBHOVI

Cpe[HerooBoil TeMnepaType MHOTONIETHEMEP3NOro rpyHTa O | onpeaensieMoi COrnacHo NPUMOXEHNIO
r.

A - amnnuTyaa ce3oHHbIX KonebaHui TemnepaTtypbl HapyxHoro Bosayxa, °C, onpegensiemas kak
MoNypasHOCTb 3HAYEHUIN CpeaHEMECAYHON TemmnepaTypbl CaAMOro TEMSIOro M CamMoro XONoAHOro Mecsua
no CIM 131.13330;

O . cpeaHee KBaapaTU4eckoe OTKIOHEeHWEe CpeaHerodoBOW TemrnepaTypbl Hapy)kHOro BO3ayxa,
°C, onpegensiemoe no tabnuue .2;

M.e - KoapMUMEHT 3aTyxaHus ChydailHblX KoneGaHwin TemnepaTypbl C  rnyGUHONM,
Oe3pasmMepHbIll, onpedensembln no Tabnuue lM.1 1 npuHUMaembl paBHbiIM ™ ons ctonbyaTbiX K
NEHTOYHbIX (pbyHAaMEHTOB U € - ANs CBalHbIX;

"M.¢ . pacyeTHas TemnepaTypa MHOroneTHeMep3roro rpyHTa, °C, onpegensemas rno ykasaHusm

7.2.7: ANS OCHOBaHMWI COOPYXEHWI C XONOAHbIM nognonkemM no dgopmyne (7.4), AN OCHOBaHWUIM Onop
NVHWIA arekTponepeaaym, aHTEHHO-Ma4YTOBbIX ONOp 1 TpyBonpoBoAoB o dopmyne (7.7) n npuHuMaemMas



paBHOW " Onsi cTONGYaTbIX M NEHTOYHbLIX (PYHAAMEHTOB M € - ANSA CBaWHbIX;

1/2
C - koadhpULmeHT, gec , MpMHMMaeMbln paBHbiM 0,24 Ons cBanHbIX hyHOAAMEHTOB, a Ans
ctonbyaTtblX U MEHTOYHbIX - B 3aBUCMMOCTU OT BMAa rpyHTa nod nogowson dyHoameHta: 0 ans
KPYNHOOBTOMOYHbIX 1 NecHaHblX rpyHTOB, 0,19 - ansa cynecen 1 0,29 - oNs CYrnMUHKOB U ITVH.

Tabnuua lN.1 - KoabduumeHTsl 3aTyxaHns cnyvarHbix kornebaHun Temnepartypsbl ¢ rnyouHon

Koa ULUMEHTHI
b 3avenns 2V /A (“'0’5)
0 1000 | 2000 | 3000 | 4000 | 6000 | 8000 | 10000 | 15000 | 20000

)| (25 | (50) | (75) | (100) | (125) | (150) | (175) | (250) | (300)
D, 0| 086 | 0,75 | 0,66 | 058 | 0,46 | 0,37 | 0,31 | 0,21 | 0,16

(0) | (0,80) | (0,66) | (0,54) | (0,46) | (0,39) | (0,34) | (0,29) | (0,21) | (0,18)
D 0] 093 | 086 | 0,79 | 0,71 | 0,66 | 0,58 | 0,52 | 0,41 | 0,34
(0) | (0,90) | (0,79) | (0,73) | (0,66) | (0,60) | (0,55) | (0,50) | (0,41) | (0,36)
YcnoBHble 0003Ha4YeHus: z - FJ'IYGVIHa 3al1oXXeHn4d nogoLBbl d)YH,EI,aMeHTa OT NOBEPXHOCTH

| o) a,
MHOrOMeTHEMEP3oro rpyHTa, M; & - oGbemHast TennoemMKoCTb Mep3roro rpyHTa, D-”(/(M C : A .

TENNONPOBOAHOCTb MEP3Ioro rpyHTa, Br/ (M' QC) .

Tabnuua .2 - CpegHee KBagpaTUYeckoe OTKIMOHEHWE CpedHel roJoBOW TemrepaTypbl

Hapy>XHOro BO3ayxa o

MeTteocTaHums Wwnpot | Jonrot | o °C MeTeocTaHuums Wwnpot | donroT | © °C
a, rpag | a, rpag ’ a, rpag | a, rpag ’
1 2 3 4 5 6 7 8

Amypckasi obnacTb

bomHak 54,7 128,9 0,83 | CkoBOpOAMHO 54,0 124,0 0,86
[xanuHaa 53,3 124,0 0,88 | TbiHOA 55,2 124,7 0,93
Epoden NMNaBnoBuy 54,0 121,9 0,88 | YHaxa 55,0 126,8 1,00
3es 53,8 127,2 1,07 | Ycrb-Hiokka 56,6 121,5 0,83
Marpgarayu 53,5 125,8 0,79 | YepHseBo 52,8 126,0 0,80
HaropHbIn 56,0 124,8 0,88 | DkmmyaH 53,1 133,0 0,84

ApxaHrenbckast obnactb

AbpamoBCKuIi Mask 66,5 43,3 1,17 | Me3eHb 65,8 44,2 1,23
ApxaHrenbck 64,6 40,5 1,13 | Xonmoropsbl 64,2 41,7 1,13

NpkyTckas obnactb

Anbirgxep 53,6 98,2 0,82 | Kauyr 54,0 105,9 0,78
BanaraHck 53,7 106,3 0,84 | KnpeHck 57,8 108, 1 1,29
Bopanbo 57,9 114,2 1,15 | Mama 58,3 112,8 1,13
Bpatck 56,3 101,8 1,19 | HmwkHeyanHCK 54,9 99,0 0,91
BepxHsaa N'ytapa 54,2 100,0 0,81 | OpnwuHra 56,1 105,8 1,06
Ep6orayeH 61,3 108,0 1,44 | Tanwert 56,0 98,0 1,12
XKuranoso 54,8 105,2 0,98 | TaHrym 55,4 101,0 0,99
3nma 53,9 102,1 0,93 | TaHxow 51,5 105,0 0,71




Mka 59,3 106,5 1,34 | TynyH 54,5 100,6 0,87
WHra 53,0 102,0 0,65 | Ycrb-Unumck 58,0 102,7 1,35
MpkyTck 52,3 104.,4 1,10 | Ycrb-Yga 54,5 103,3 0,87
KasauymHck 56,3 107,5 1,20 | Xamap-OabaH 51,5 103,6 0,78
KamyaTckas obnactb
Nua 55,6 155,6 0,75 | MNeTponaBnoBCK- 53,0 158,7 0,55
KamuaTtckum
Hukonbckoe 55,2 166,0 0,50 | CemsauYumkm 54 1 160,0 0,54
OsepHas 51,5 156,5 0,63 | Yctb-Kamuatck 56,2 162,7 0,74
Pecnybnuka Kapenns
Kemb 650 | 34,8 | 1,19 | MpuamHo 65,9 348 | 1,31
Pecnybnuka Komu
BopkyTa 67,5 64,0 1,35 | Tpouuko-INevopckoe 62,7 56,2 ,
CbIKTbIBKAp 61,7 50,8 1,03 | Yctb-Umnnbma 65,4 52,3 ,
KpacHospckuii kpan
AraTta 66,9 93,5 ,31 Eccen 68,5 102,4 ,28
bankut 61,7 96,4 42 | Nrapka 67,5 86,6 1,33
BaHaBapa 60,3 102,3 1,50 | Hopunbck 69,5 88,3 1,49
BepxHe-MmbaTckoe 63,2 88,1 47 | TypyxaHck 65,9 88,1 ,23
BornouaHka 71,0 94,5 1,41 | Typa 64,3 100,2 1,17
MarapaHckasa obrnacTtb
ATKa 60,9 151,7 1,19 | MarapaH, HaraeBa 59,55 | 150,78 0,74
oyxTa
KenoH 64,0 158,9 1,02 | CenmyaH 62,92 | 152,42 0,96
MypmaHckas obnactb
Kona 68,8 | 33,0 | 1,29 | MypmaHck 69,0 330 | 1,17
HeHeuknn aBTOHOMHBbIV OKpYr
Amagepma 69,8 61,7 , Manbie Kapmakynbl 72,4 52,7 1,30
KaHunH Hoc 68,7 43,3 , HapbsH-Map 67,6 53,0 43
lMepmckasa obnactb
Bucep 585 | 58,9 | 0,89 |YepabiHb 60,4 56,5 | 1,08
TanMbIpCKNUIA aBTOHOMHBbI OKpPYT
[OyanHka 69,5 86,3 , 0. FlonomMsIHHbBIN 79,6 90,6 0,98
Nwm. E.K. degopoBa 77,7 104,3 , 0. [nkcoH 73,5 80,2 1,33




XaHTbl-MaHCUNCKNA aBTOHOMHbI OKPYT

Cypryt 61,4 | 73,55 | 1,16 | XaHTbl-MaHcuiick 61,1 69,1 1,10
XabapoBckuii kpan
Apka 60,1 142,3 0,81 HukonaeBck-Ha- 53,1 140,7 0,58
Amype
AsH 56,5 138,2 0,70 | o. bonbwon Cant 54,8 137,5 0,70
Boropoackoe 52,4 140,5 0,74 | OxoTck 59,4 143,2 0,73
BypykaH 53,0 136,0 0,93 | Codpuicknin npumck 52,3 134,0 0,85
'Bactoru 47,7 136,2 0,79 | Toko 56,3 131,1 1,10
lNyra 52,7 137.,5 0,98 | Tpouukoe 49,5 136,6 0,73
WM. MonuHbl 52,4 136,5 0,88 | YekyHaoa 50,8 132,2 0,95
OcuneHko
YnTtuHckas obnactb
AkLua 50,3 113,3 0,78 | Kbipa 49,6 112,0 0,63
Amasap 53,7 120,7 0,78 | Hep4inHckun 3-4 51,3 119,6 0,70
Bbopas 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 Yunkon 50,3 108,8 0,78 | Yura 52,0 113,3 0,98
YyKOTCKUIN aBTOHOMHbIV OKPYT
AHagbIpb 64,8 177,6 1,23 | Mbic Wmnarta 68,9 180,6 1,22
B. Ambapuuk 69,6 162,3 0,92 | o. BpaHrens 71,0 178,5 0,98
byxTta lNpoBnaeHus 64,4 173,2 0,97 | Yctb-Onon 66,6 159,4 0,97
UnunpHen 67,3 169,0 1,20 | YaneH 66,2 190,8 1,48
MapkoBo 64,7 170,4 1,00 | OreeknHoT 66,4 179,1 1,04
Pecnybnuka Caxa (Akytus)
AnpaH 58,6 125,0 1,11 OneHek 68,5 112,4 ,
Amra 60,9 132,0 1,17 | CaHrap 64,0 127,5 ,
BecTtsaxckas 65,3 1241 1,09 Cackbinax 71,9 1141 ,
3Bepodepma
BepxosiHck 67,5 133,3 1,07 | CaxaHoxka 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 | Cukrax 69,9 125,1 1,23
BocTtoyHas 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
Buniton)
OenaHkmp 63,8 145,6 1,00 | CyxaHa 68,8 117,9 1,32
Jenytatckun 69,3 139,7 0,97 | Cronbatokap 63,2 113,6 1,38
XKuraHck 66,8 123,4 1,07 | CroptoH-Kroenb 65,0 130,7 1,05
YKunvHpa 70,1 113,8 1,15 | Tukcu 71,7 128,7 1,26
3anagHas 62,9 138,5 1,07 | Tyon-Xas 62,5 111,2 1,45
3blpsiHKa 65,8 150,8 0,91 | Yctb-Mas 60,4 134,5 1,00
Komaka 60,2 111,5 1,29 | XaTtblpblK-XOMO 64,0 124.,8 1,06
Kroctop (BynyH) 70,6 127,5 1,20 | Yokypaax 70,7 147.,9 1,02
Maak 67,8 115,5 1,49 | YynbmaH 56,8 124,9 0,96




MupHbIN 62,5 114,0 1,29 | Yymnypyk 64,2 116,9 ,20
MsHrksipa 68,0 123,0 1,22 | WenaroHubl 66,3 114,3 1,12
HaropHbin 56,0 124,9 0,97 | Onk 66,0 117,4 ,33
Hiopba 63,3 118,3 1,34 | AkyTcK 62,1 129,5 1,15
ONMSAKOH 63,3 143,2 0,98 | AponbuH 67,1 108,5 ,94
Amano-HeHeuKkMn aBTOHOMHbBIN OKPYr
blgosma 70,9 78,5 1,40 | Canexapa 66,6 66,6 ,46
Mappe-Cane 69,7 66,8 1,39 | TasoBckui 67,5 78,8 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 27
Hblga 66,6 73,0 1,46 | YpeHron 66,0 78,4 1,50
Monymn 66,0 68,7 1,44 | XapacaBam 71,2 66,9 1,59

MpunoxeHue P
(cnpaBo4HOE)

OcHOBHbI e 6yKBEHHble 0003Ha4YeHUss BENNYNH

KoathdpunumnmeHTbl HageXxHOCTU 1 YCIIOBUI paboTbl

Yg - 0 TPYHTY;

' - No HasHaA4YeHUI0 COOPYXKEHMS;

Vi - o BMAy OyHAAMEHTOB;

Ve - KO3 pMLMEHT ycrioBun paboTbl;

Vi - TemnepaTypHbI KO3IPPULMEHT YCnoBun paboThl;
Y

€4 - ceicMUYEeCKnin KO3 PULMEHT yCrioBuii paboThbl;

V”f - KO3 PULMNEHT YCNOBUIN CMEP3aHNA FPYHTOB C (OYHOAMEHTOM;

Yy

- KO3 PULUMEHT ycroBuin paboTbl OTTanBatoLLLErO IPyHTA.

dusmnyeckne n Tennouranyeckne xapakTepUCTUKN FPYHTOB

Xn - HOpPMaTUBHbIE 3HAYEHNA XapPaKTEPUCTUK;
X - pac4yeTHble 3Ha4YeHUA XapaKTePUCTUK;
X - cpegHune 3Ha4YeHnA XapaKTepucTuk;

- jOBepUTENbHasi BEPOSITHOCTb (06ECNeYeHHOCTb) pacyeTHbIX 3HaYEeHUIN XapakTepPUCTUK;

=S Q

01 . cymmapHasi BNaXxHOCTb MEP3oro rpyHTa;

=

- BITaXXHOCTb Mep3J10ro rpyHTa 3a cHeT negdaHblX BKJTHOYEHUN;



wW.
€ - BNaXXHOCTb MEpP3MOoro rpyHTa 3a c4eT NopoBOro nbAa (Nbaa-uemMeHTa);
M - BNaXXHOCTb MEP3M0ro rpyHTa, pacronoXeHHOro Mexay NbANCTbIMU BKITHOYEHUAMU;

W - BNaKHOCTb MEpP3rioro rpyHTa 3a cyeT He3damep3liern Boabl (coaepkaHue Hesamepa3llen
BOAb!);

WP - BNaXXHOCTb FPYHTa Ha rpaHuLe nNiacTUYHOCTU (pacKkaTbiBaHUS);
hor CyMMapHasi NbANCTOCTb MEP3Ioro rpyHTa;

i NbOWCTOCTb FPyHTA 3a CYET NeasHbIX BKITOYEHUN;

e NbANCTOCTb IPYHTA 3a CYET NOPOBOTO NbAa;

' - cTeneHb 3anonHeHns o6beMa Nop Mepanoro rpyHTa NbAoM U He3amep3Lluen BOAOW (CTeneHb
BMNaXHOCTHN);

P - 4nucno NNacTUYHOCTU TPYHTA;
oM - oTHOCMTENbHOE CofepXXaHne OpraHNYecKoro BELLEeCTBa;
sal . cTeneHb 3aCONEHHOCTY MEp3IIOro rPyHTa;

C
P - KOHUEHTpaLuus NOPOBOro pacTBopa B 3aCONEHHOM FPYHTE;

p - NNIOTHOCTb IFPYyHTA,;

Py

- NNIOTHOCTb MEP3J10ro rpyHTa;

d.f - nnotHocTb Mep3rioro rpyHTa B CYXOM COCTOSIHUM (MSIOTHOCTb CKeneTa Mep3arioro rpyHTa);

pd’th - NNTIOTHOCTb Tanoro rpyHta B CyxoM COCTOAHUN (I'IJ'IOTHOCTb cKeneta prHTa);
ps - NNMOTHOCTb YaCTUL FrpyHTA;

pi - MJIOTHOCTb JibAa;

Py

- MNOTHOCTb BOAbI;
€
- KO3 PMLUMEHT NOPUCTOCTU MEPSIIIOrO rPYHTA;

f- TENNONPOBOAHOCTb rPyHTa B Me€P3JiIOM COCTOAHUN,

>

I TENNONPOBOAHOCTb rPyHTa B Me€P3JIOM COCTOAHUN;

>

th - TennonpoBOAHOCTb FPyHTa B TArloM COCTOSHUW;

)

[ - o6beMHasi TennoemMKocTb rpyHTa B MEP3NIOM COCTOSHUN;

a

th obbemMHas TENNOEMKOCTb rPyHTa B TarioM COCTOAHUWN.

,D,ed)OpMaLWIOHHO-I'IpO‘-IHOCTHbIe XapakKTepUCTUKM n CoOnpoTUBIIEHNA MEP3IbIX TPYHTOB Ha
CUIOBbLIE€ BO3ENCTBUSA



E - mogyne gedopmaumm rpyHTa;
C
€4 - 3KBMBANEHTHOE CLENSIEHNE MEP3SIOro FPYHTA;
C
L . npepenbHO ANnTENbHOE 3HAYEHWe YaeNbHOrO CLENNEHVSt MEP3MOro rpyHTa;

C
sh . cuenneHne oTtamBaloLLero rpyHTa;

¢
¢,

- NpeaenbHO ANUTENbHOE 3HaYeHne yria BHYTPEHHEro TPEHNst MeP3roro rpyHTa;
R _ yron BHYTpEHHEro TPEHWS OTTAUBAIOLLETO FPYHTA;
my .
- KOSd)d)I/ILI,I/IeHT CKXMMaeMOCTN Mepa3rioro prHTa,
my,
- KOS(b(bVIU,VIeHT CXKUMaeMOCTUN OTTanBaroLLero prHTa;

&

gth - OTHOCUTENbHas AedopMaLmsa OTTaMBatoOLLErO rPyHTa;

- OTHOCUTENbHOE CXaTue nbaa;

n. KO3 PULMEHT BA3KOCTU MEPIIOro rpyHTa;
L . npenen Teky4ecTu Mep3noro rpyHTa;
Afh - KO3 PMLUMEHT OTTaUBaHUA MEP3NOro rpyHTa;

R - pacyeTHoe OaBneHWe Ha Mep3nbiii TPYHT (COMPOTUBMEHME MEP3NOro rpyHTa HopmarbHOMY
[aBIEHNIO);

af . conpoTVBNEHME MEP3MOro rPyHTa CABUTY MO MOBEPXHOCTW CMEP3aHUst C (DYHAAMEHTOM;

R
sh . conpoTVBREHWe MEP3MOro rpyHTa CABUTY MO rPYHTY UMW FPYHTOBOMY PacTBOpPY;
R .
shi . conpoTuBneHvWe cOBUry NMbaa Mo MOBEPXHOCTU CMEp3aHWUsi C rPYHTOM WM FPYHTOBbLIM
pacTBOPOM;

T
o yOoernbHad KacaTtelibHaA cuna nydyeHna npomMmeps3aroLllero royHTa,

pﬂl - yaenbHoe HopMalribHOE AaBlieHNUEe MOPO3HOIro nyYeHunA rpyHTa;

I

- yaenbHoe oTpuuaTtenisHoe TpeHMe OTTaMBAaOLLErO rpyHTa Ha MOBEPXHOCTM (PyHOAAMEHTA;

€ - koathbpumumeHT aedopmaLm CUCTEMBI "CBAA-TPYHT" Ha rOPU3OHTarbHbIE YCUMUS.

Harpysku n HanpsikeHus

F - pacyeTHas Harpyska Ha OCHOBaHWe;
F
F

U - Hecywwasa cnocobHOCTL (Cuna NpeaenbHOro ConpoTUBIEHNS) OCHOBaHUA (OyHOAMEHTOB;

h

Fh,u

F

. pacyeTHad cuina nyyvyeHus;

- pacyeTHad ropn3oHTaribHada Harpy3ka Ha d)yH)_'l,aMeHT;

- npefernbHasa ropn3oHTaribHada Harpys3ka Ha d)yH,El,aMeHT;



=

- cuna, yaepxueatollas yHAaMeHT OT BbiNyYnBaHUS;

F

neg - cuna oTpuuaTenbHOro (HeraTMBHOIO) TPEHUS;
Fy

- pacyeTHble YCUNKWS B 3MEMEHTax KOHCTPYKLMMN COOpYXeHus ((DyHAaMEHTOB);
F fd
- npepenbHble yCUnusi B aNIeMEHTax KOHCTPYKLUW;

F , § o

WPy W - Hecywas cnocobHOCTb NPOEKTUPYEMOWA U OMbITHOW CBail;
M - MOMEHT BHELLUHWUX CUn;
M

af . MOMEHT BHELWIHUX cun, BOCI'IpVIHVIMaeMbIIZ cunamMmmn cCMep3aHuA TrpyHTa Mno ©okoBou
NOBEPXHOCTH cbyH,u,ameHTa;

<

by "7l - MOMEHTbI BHELWHUX curl Mo CTopoHaM byHAAMEHTa;
p - cpegHee faBreHne nog noAoLwBon (pyHOAMEHTa;

Po cpefHee OomnornHuTenbHoe AaBreHne nog nodoLwBor dyHAaMeHTa;
g - paBHOMEpPHO pacnpeeneHHasi BepTukanbHas Harpyska;

8 - npupoaHoe (ObITOBOE) AaBneHNE B rPyHTE;

“p - O0NOJNTHUTEeNbHOE BEPTUKAlIbHOE HanpsXXeHne B rpyHTe (OT BecCa COOpy)KeHI/IFI);

a4 - aTMocdepHoe oaBreHuve.
Ocagkun (pecopmanmn) oCHOBaHUSA

S - COBMeCTHas ocagka (gecopmanmns) OCHOBaHUSA Y COOPYXKEHUS;

U - npegenbHO gonycTMmas COBMECTHas ocagka (aedopmaumns) OCHOBAHUSA M COOPYXKEHWS;

A)
I OCajKa niacTtn4HO-MepP3y10ro OCHOBaHWUA;

Sth
[aBneHns;

- CcoCTaBnAlLlas ocafkM OTTaMBaloLEro OCHOBaHMS 3a CYeT NpPUPOAHOro (GbITOBOrO)

S y
P - cocTaBnsollasi ocagki oTTauBatoLLLEr0 OCHOBAHUSA No4 AEeNCTBUEM Harpy3kn OT 34aHUA;

S
pith ocafka ynnoTHeHus NpeaBapuTeNbHO OTTAassHHOIO Crost FPYHTa;
S

ad _ nononHWTenbHasi ocaaka, 0BYCNOBEHHAs OTTaMBaHWEM MEpP3FIOro rPyHTa;

\) \Y
@ n"b - ocapku kpaes hyHaaMeHTa;

! - ocagka Mepanoro OCHOBaHWsi, 0BYCMOBMEHHasi NMacTUYHO-BA3KUM TEYEHMEM pyHTa Unu
nbaa;

V - CKOPOCTb OCaaku niiaCtn4HO-MepP3sy10ro OCHOBaHUA.
I'Iapameprl TEeNJNIOTEXHNYECKNX pacyHeToB OCHOBaHUM

T - Temnepartypa;



- pacyeTHad cpeaHerogoBas temMmnepartypa MHOroreTHeMep3roro rpyHTa;
- HOpMaTuUBHaA cpeaHerogoBasd temMmnepartypa MHOroneTHeMep3rioro rpyHTa,

- cpeHeronoBasi TemrnepaTtypa MHOrorIieTHEMEpP3Ioro rpyHTa Ha ero BepxHein NoBEepPXHOCTH;

M.2€ - pacyeTHble TemnepaTypbl FPYHTOB B OCHOBAHWUMN COOPYXKEHUS;

T

bf - temnepaTypa Hauana samep3aHusi rpyHTa;
T, t

out - TemnepaTypa HapyXHOro Bo3ayxa;
T

¢d - TemnepaTypa BO3dyxa B Nognosibe 3aHus;
T.

n - temnepartypa B NOMELLEHWUN;
Tf T,

n - cpegHue TemnepaTypbl BO3gyxa 3a Nepuof ¢ oTpuuaTenbHbIMUA U NONOXUTENbHbIMU
TemnepaTtypamu;

t - Bpems,;

U - pacyeTHbIN CPOK IKCMyaTaLmm COOPYKEHNS;

K

a
M2:€ k03 PULMEHT CE30HHOTO U3MEHEHUS TeMMNepaTypbl IPYHTOB OCHOBaHMS;

MoAyInb BEHTUINMMPOBAHUA NOoANOJ1bA 30aHUA;

- K09 PMLIMEHT TENOBOrO BANAHUA COOPYXKEHUS;

R

J cornpoTueneHne Tennonepenadve Tension3ondaunm prGOHpOBO)J,OB;

M -
RO - COMPOTMBIEHME Tennonepeaaye NepekpbiTUs Hag NoANOSbEM;
LV - TENnoTa TasiHUs (3amMep3aHust) rpyHTa;

- yaenbHas TennoTa a3oBbix NepexoaoB Boaa-nes.
FeomeTpuyeckme XxapakTepUCTUKN

B - WwupuHa coopyxeHus;

L - AnvHa coopyeHus;

a n b - cTopoHbl nogoLwBbl PyHAAMEHTA;
| - pnvHa cBau;

€ - 9KCLLEHTPUCKUTET;

A - nnowaab NoJowWBbLl (PyHOAMEHTA;

af . nnoljanb NOBEPXHOCTV CMEP3aHUs TPYHTa C PyHAAMEHTOM;
u
P - nepumeTp yHOaAMEHTa;

d . rnybvHa 3agenku ceau;
d - rmybuHa 3anoxeHusa pyHaameHTa;

th - pacueTHasi rMyGUHA CE30HHOTO OTTaMBaHMS TPYHTA;

d

thin HOpMaTUBHas rnybuHa Ce30HHOro OTTanBaHUS FPYHTa;



d

/' - pacuyeTHasi rmy6uHa Ce30HHOTO MPOMEpP3aHust TPYHTA;

W

fin HopMaTuMBHasi rnybrMHa CE30HHOrO NPOMEP3aHUs FPyHTa;
h - TonwumHa cnos rpyHTa;
H - rnybuHa oTTanBaHns rpyHTa B OCHOBaHUN COOPY)XEHUS 33 pacyeTHbIN CPOK €ro aKcnnyatauuu;

max . makcumanbHas rnybuHa oTTanBaHWsi rPyHTa Nog COOPY>KEHUEM;
Hb th
M- rnyBuHa npeaBapuUTENbHOMO OTTauBaHUA FPYHTa;
Z - my6buHa Jo pacyeTHOro ypoBHS.
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