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lNpegucnosue

Llenn v npuHuMnbl cTaHgapTu3auunm B Poccuiickoli defepauumn ycTaHoBNeHbl defepasibHbIM
3aKoHOM OT 27 pekabps 2002 r. Ne 184-93 «O TeXHUYECKOM perynmpoBaHum», a npasuia paspadboTkm —
noctaHosneHnem lMpaButensctBa Poccuiickoii ®epepaummn ot 19 Hoa6ps 2008 r. Ne 858 «O nopsgke
pa3paboTky 1 yTBEPXAEHNS CBOAOB Mpasusi».

CBefieHnA 0 cBOLe NpasBun

1 NCNOMHUTENIN — Hay4Ho-uccnegoBaTenibCkuid, NPOEKTHO-U3bICKATENBbCKUI U KOHCTPYKTOPCKO-
TEXHOIOTMYECKUA MHCTUTYT OCHOBaHW U NOA3EMHbIX COOpYXeHWid um. H.M. F'epceBaHOBa — WHCTUTYT
OAO «HWL, «Ctputenbcteo» (HUMOCI nm. H.M. l'epceBaHoBa)

2 BHECEH TexHn4yecknm koMMTeToM no ctaHgapTtusauymm (TK 465) «CTponMTenbCcTBO»

3MNOAIrOTOBJ/IEH Kk ytBepXaeHuio  [enapTaMeHTOM  apXWUTEKTYpbl, CTPOUTENbLCTBA U
rpafocTpouTeNIbHOM NOUTUKN

4 YTBEP>XAEH npvkaszom MuHUCTEPCTBA pernmoHasibHOro passutusa Poccuiickoii depepauun
(MuHpervnoH Poccun) ot 29 gekabpsa 2011 r. Ne 622 v BBegeH B geiicteue ¢ 1 aHBaps 2013 .

5 BAPETNCTPVPOBAH ®epepanbHbiM  areHTCTBOM MO TEXHUYECKOMY  perysimpoBaHuio  u
meTponorun  (PocctaHgapT). [Mepecmotp CI 25.13330.2010 «CHwull  2.02.04-88 OcHoBaHuA 1
hyHAAMEHTbl Ha BEYHOMEP3/IbIX FPYHTaxX»

NHbopmaumsa 06 M3MEHEHMSIX K HAcTOsLEMY CBOAy MpaBun My6ANKYyeTCS B €XEerogHo v3gaBaemMoMm
WH(POPMALUMOHHOM yKasaTene «HauuoHanbHble CTaHAapTbi», a TEeKCT W3MEHEeHW/A W MonpaBoOK —
B ©XXEMECAYHO U3[aBaeMbIX WH(OPMALMOHHbIX YyKasaTensx «HauuoHasbHble CcTaHjapTbi». B cnyuvae
nepecmoTpa (3ameHbl) UM OTMEHbl HACTOSLWEr0 CBOAA NPaBwi COOTBETCTBYHLLEe yBefoMeHne byaeT
0ony6/IMKOBAHO B EXEeMEeCHAYHO M3gaBaeMoM MH(OPMaLMOHHOM ykasaTene «HauuoHasbHble CTaHaapTbi».
CooTBeTCTBYyOWaa WHpopmauus, yBeJOMIEHWE M TEKCTbl pasmewialnTcs Takke B MH(OopMauLMOHHOW
cucTeme 06Wero nosib3oBaHUs — Ha odmumasibHOM canTe paspaboTumka (MuHperumoH Poccun) B ceTw
VNHTepHeT

© MwuHpernoH Poccun, 2011

HacTosLupmiAi HOpMaTUBHBINA AOKYMEHT He MOXET ObITb MOTHOCTHIO UM YACTUYHO BOCMPOM3BEEH, TVPXKUPOBAH 1 pacnpocTpaHeH
B KQUecTBe ohMLIMaILHOTO U3AaHs Ha TeppuTopun Poccuiickoii ®efiepauun 6e3 paspelueHns MyuHpermoHa Poccun
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CBO/A NPABUII

OCHOBAHVA N PYHAOAMEHTbI HA BEHHOMEPS/IbIX TPYHTAX

Soil bases and foundations on permafrost soils

Jata BBefeHna 2013-01-01

1 O6nactb NPUMeHeHUs

HacToswmii cBo4 npaBu/  pacrpoCcTpaHseTcd Ha MNPOEKTUPOBaHWE OCHOBaHWN W
(hyHOAMEHTOB 3[aHWil 1N COOPY)XXEHWI, BO3BOAMMbLIX Ha TeppuUTOpUMM PacnpoCcTpaHeHus
BEYHOMeP3/1bIX (MHOTr0/IeTHEMEP3/1bIX) TPYHTOB.

Hactoawwmii ceof npaswn, Kpome 4.1-5.7, He pacrnpocTpaHsAeTCs Ha MPoeKTUpOoBaHue
OCHOBaHWA TMAPOTEXHUYECKMX COOPYXKEHWI, 3eMISHOrO MOM0THA aBTOMOOW/BHLIX 1
YKenesHbIX [0POr, aspoApOMHbIX MOKPLITUA M (DYHAAMEHTOB MalMH C AUHAMUYECKUMU

Harpyskamu.

2 HopmaTumBHbIe CCbINKN

B HacTosiLLleM CBOAE NpaBW/ MPUBEAEHbI CCbIIKM Ha Crefytolime HOPMaTMBHbIE

AOKYMEHTbI:

Cr 14.13330.2011
Cr120.13330.2011
Cr 22.13330.2011
CI24.13330.2011
Cr1 28.13330.2012

Cr1 35.13330.2011
CI136.13330.2012
CI 47.13330.2012

Cr150.13330.2012
Cr 63.13330.2012

Crl64.13330.2011
Cr1116.13330.2012

Cr1131.13330.2012

FOCT P 53582-2009 I"pyHTHI.

MOCT P 54257-2010 HagexHoCTb

FOCT 5686-94
FOCT 12248-96

«CHwuIM 11-7-81* CTpOMTENbCTBO B CEMCMUYECKMX paioHax»
«CHwuIM 2.01.07-85* Harpysku 1 BO3AeNCTBUSA»

«CHwuIM 2.02.01-83* OcHOBaHWA 34aHWIN 1 COOPYXKEHWNIA»

«CHwuIM 2.02.03-85 CealiHble (hyHAaMEHTbI»

«CHulM 2.03.11-85 3awmrta CTPOUTENbHbLIX KOHCTPYKUMA OT
KOppo3nmn»

«CHwuIM 2.05.03-84* MocTbl 1 Tpy6bI»

«CHwuIM 2.05.06-85* MaructpanbHble TPy60npoBoOAbI»

«CHwuIT 11-02-96 VHXXeHepHbIe MU3bICKaHMA AN CTPOUTENbCTBA.
OCHOBHbIE MOMOXEHNA»

«CHwuIM 23-02-2003 TennoBas 3awuta 34aHnii»

«CHwIM 52-01-2003 BeTOHHbIE 1 XeNne300eTOHHbIE KOHCTPYKLMUMN.
OCHOBHbIE MON0XEeHNA»

«CHwuIT 11-25-80 [lepeBAHHbIE KOHCTPYKLMN»

«CHwuIM 22-02-2003 NHXxeHepHas 3alumTa TeppuUTOpuiA, 34aHNIA 1
COOPY>KEHWI OT OMAacHbIX reoIornyecknx npoeccos. OCHOBHbIE
MONOXEHUA»

«CHwuIM 23-01-99 CTtpounTensHaa KNnnmaTonormsa»

MeTo4  onpefeneHuss  COMPOTWBNEHUS  CABUTY
OTTanBaroLLMX rpyHTOB
CTPOUTENbHbIX ~ KOHCTPYKUWMA U OCHOBaHWA.

OCHOBHbIEe NOMOXEHNSA 1 TPebOBaHUSA

"pyHTbI. MeTo/bl NOMEBbIX UCMbITAHWIA CBAsAMM

pyHTbl. MeToabl NabopaTopHOro OnpesesieHns XapakTepucTUK
MPOYHOCTU U AePOPMMPYEMOCTH

M3aaHune otmumanbHoe



CIM 25.13330.2012
FOCT 19912-2001 NpyHTHI.

FOCT 20276-99

FOCT 20522-96

FOCT 24586-90

FOCT 24846-81

FOCT 24847-81
FOCT 25100-95

MeToAbl  MOMEBbIX  MCMbITaHWA  CTAaTUYECKUM 1
[VHAMWYeCKM 30HAMPOBAHNEM
[pyHTbl. MeToAbl  MONMEBOr0  OMPEAENeHNs  XapaKTepucTUK

NMPOYHOCTU 1 AeOpPMUPYEMOCTH

FpyHTbl. MeToabl CTAaTUCTUYECKOW 06paboTKM
NCMbITAHWUI

pyHTbl. MeToabl N1abopaTopHOro OnpeAeneHns XapakTepucTuK
MPOYHOCTN 1 AeOPMUPYEMOCTM MEP3/IbIX FPYHTOB

pyHTbl. MeTofbl M3MepeHus aethopmaumnii OCHOBaHWIA 3[4aHWIA 1
COOPY>KEHWNIA

"pyHTbI. MeTog onpeseneHus rnyorHbl CE30HHOI0 NPoMep3aHuns
"pyHTbI. Knaccuumkauus

pe3ynbTaToB

FOCT 25358-82
FOCT 26262-84

"pyHTLI. MeTog NoneBoro onpeaeneHna TeMneparypbl
pyHTbl. MeTog NONeBOro OnpeaeneHuss rnyouHbl Ce30HHOMO
oTTanmBaHuA
pyHTbI. MeToA NoseBOro onpefeneHns yaenbHbIX KacaTeflbHbIX
CW MOPO3HOTrO NMy4yeHus
pyHTbl.  MeTog  nabopaTopHOro
NMYYUHUCTOCTHN

FOCT 30416-96 ['pyHTbI. JTabopaTopHble UcMbITaHWSA. OBLLME NONOXEHMS

FOCT 30672-99  ['pyHTHbI. [NoneBble UCMbITaHNs. O6LLME NONOXKEHUS

M punMmedaHne — |_|pI/I M0/1Ib30BaHNN HACTOALLMM CBOAOM NpaBun uenecoo6pa3Ho NpoBeEPUTHL ,ﬂ.eﬁCTBME
CCbINOYHbIX CTaHAAPTOB W KNacCU(MKATOPOB B MHOPMALMOHHOM CUCTEME OOLIEro Monb30BaHMS — Ha
omumManbHOM CaliTe HalUMOHabHOro opraHa Poccuiickoin defgepauuy Mo CTaHAapTU3aLMKU B CETU VIHTEPHET nUnn
Mo eXXerogHo u3aaBaeMomy yKasaTento «HaLI|VIOHafIbeIe CTaHOapTbI», KOTOprVI 0I'Iy6ﬂVIKOBaH MO COCTOAHUIO Ha
1 AHBapA TeKyLlero roga, M no COOTBETCTBYIOLMM €XEMECSYHO M3AaBaeMbIM MHPOPMALMOHHLIM yKa3aTensm,
0[‘Iy6f|VIKOBaHHbIM B TEKyLUeEM roay. Ecnn cCbInoyHbli OOKYMEHT 3aMEHEH (VI3MeHeH), TO Npn No/snb3oBaHUK
HaCTodaWwMM CBOAOM nNpaBun  Cneayet pPykKoBOACTBOBATbCA 3aMEHEHHbIM (VI3MeH8HHbIM) LOOKYMEHTOM. Ecnn

CCbINOYHbIA OOKYMEHT OTMEHEH 6e3 3aMeHbl, TO MOJSIOXEHNE, B KOTOPOM fAaHa CCbl/IKa Ha HEro, NnpuUMeHAETCA B
4acTu, He 3anaFVIBa}OLLI.EI7I 3TY CCbI/IKY.

FOCT 27217-87

FOCT 28622-90 OnpefeneHnss  CTeneHu

3 TepMUHbI 1 onNpeaeneHns

OnpefeneHns OCHOBHbIX TEPMUHOB NPUBEAEHbI B MPUMOXKEHNUN A,

4 O6LMe NOMOXKEHWNS

4.1 OCHOBaHUS M (hYHAAMEHTbI 3[4aHUIA U COOPYXKeHWiAt, BO3BOAUMBIX Ha TeppUTOpUm
pacnpocTpaHeHWsi MHOrONEeTHEMEP3/bIX TPYHTOB, CreflyeT MNPOeKTMPOBaTb Ha OCHOBE
pe3ynbTaToB  CMELMANbHbIX  UHXEHEPHO-TEONOTNMYECKNX  W3bICKAHWIA,  BK/IHOYAOLLIMX
creumnanbHble  TeOKPUOMOTUYECKNe W TUAPOTreoNorMYeckne  M3bICKaHUS € YYeToM
KOHCTPYKTMBHbIX W TEXHOMOrMYECKUX OCOBEHHOCTEN MPOEKTUPYEMBIX COOPYXKEHWIA, WX
TENMIOBOr0O M MEXaHWYecKoro B3aMMOAENCTBUS C  MHOTONETHEMEP3/bIMA  TPYHTaMK
OCHOBaHWn W BO3MOXHbIX W3MEHEHWIA TEOKPMONMOTMYECKUX YCNOBWUIA B  pesynbTaTe
CTPOWTENLCTBA M 3KCM/yaTaL COOPY>KEHUIA 1 OCBOEHUS TEPPUTOPUM, YCTaHaBIMBaEMbIX MO
[aHHbIM MHXXEHEPHbIX U3bICKaHWUI 1 TENMOTEXHUYECKNX PACUYETOB OCHOBAHMWIA.

1 [lanee BMECTO TEPMUHA «3[aHUSI U COOPYXKEHMSI» WUCMOMb3YETCH TEPMUH «COOPYXKEHUSI», B UMCNO
KOTOPbIX BXOAAT TaKXKe MOA3EMHbIE COOPYXKEHMS.
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4.2 VicxofHble faHHble NS MPOEKTUPOBaHNSA [O0/MKHbI CO0OLLATLCA B HEOOXOAMMOM U
[JOCTAaTOYHOM 00beme, PerucTpupoBaTbCd W UHTEPMNPETUPOBATLCA  CrieyuannucrTamu,
06/1afatoLLIMI COOTBETCTBYIOLLIEN KBaIM(IUKALMEN 1 OMNbITOM.

[MpoeKTMpoBaHMe  [O/DKHO  BbIMOSHATLCA  KBA/IM(PULMPOBAHHLIM  MEPCOHAIOM,
MMEKLMM  COOTBETCTBYIOLUMIA  ONbIT  MPOEKTUPOBaHWA M CTPOUTENIbCTBA  Ha
MHOTONIETHEMEP3/IbIX FPyHTax. [pn aTOM JO/MKHbI ObITb 06ecneyeHbl KOOpANHaLMA U CBA3b
MeXay HAMMK 1 creyuanncTaMmm no NHXeHepHbIM U3bICKaHUAM.

cnonb3yemble matepuanbl U U3Lenns LO/MKHbI YA0BNETBOPSATL TpeboBaHMsAM NpoeKTa
L1 CEBEPHOI CTPOUTENbHO-KIMMATUYECKOW 30Hbl.

TexHnYeckoe 06CNYXXMBaHWE COOPYXXEHMSI MpPW 3KChayaTtauuym U CBA3AHHBLIX C HUM
WHXEHEPHbIX CUCTEM [O/HKHO CTPOro BbIMOMHATLCA M 06ecrneunTb ero 6e30nacHoCTb U
paboyee COCTOSHME Ha BECb CPOK 3KCMJyaTaumm.

Mpn NPOEKTUPOBaHWWN OCHOBaHWIA N (hYHLAMEHTOB Ha MHOrONETHEMEP3/bIX FPYHTaX
CneflyeT yunTbIBaTb MECTHbIE YCMIOBUA CTPOUTENIbCTBA, TPEOOBaHNA K OXpaHe OKpPY>KaroLLein
cpefbl, a TaKkKe WMEIOLMIACA ONbIT MPOEKTUPOBAHMS, CTPOMTENLCTBA W 3KCMyaTaumu
COOPY>XEHUI B aHIOTMYHbIX YCNOBUSIX.

Bbl60p CTPOUTENbHBIX MAOLWAA0K Y NMPOEKTHbIX PELLeHWn OCHOBaHWI U (PyHAAMEHTOB
cnefyet Mpov3BOAMTL Ha OCHOBAHWW TEXHUKO-3KOHOMWYECKOrO CpPaBHEHWA BO3MOXKHbIX
BapMaHTOB C OLLeHKOI X MO NPUBEAEHHBIM 3aTpaTaM C YYeTOM HafeXXHOCTU.

4.3 HXeHepHble M3bICKaHWA [N CTPOUTENbCTBA HA MHOTONIETHEMEpP3/bIX FPyHTax
HaAneXxuT nposoguTe B cooTtBeTcTBUM ¢ CI1 47.13330 1 ApyrumMn  HOPMAaTUBHbLIMU
[LOKYMEHTaMM MO UHXEeHePHbIM U3bICKaHNAM 1 UCCNeL0BaHNAM IPYHTOB 15 CTPOUTE/LCTBA.
TpeboBaHUA K WHXEHEPHbIM W3bICKAHUAM Ha MHOrO/IETHEMEP3/bIX TPYHTaxX MNpPUBELEHbI
Takxe B [3].

MpOeKTUpOBaHMe  OCHOBaHWN  6e3  [AOCTATOYHOIO  UHXXEHEPHO-Te00rMyecKoro
060CHOBaHMA He JOMYCKaeTCs.

4.4 Tlpn BO3BEAEHWM HOBOMO O0ObEKTA WM  PEKOHCTPYKLMUWM CYLLECTBYHOLLENO
COOPY)KEHMS1 Ha 3aCTPOEHHON TEppPUTOPMU HEOOXOAMMO Y4YMTbIBaTb €ro BO3AEWCTBME Ha
OKPY)aloLLYH0 3aCTPOMKY C LEe/bl0 COXPaHeHWs pacyeTHOro TeMMepaTypHOro pexuma
MHOrOfIeTHEMEP3/IbIX ~ TPYHTOB  MNpUMeralowmux  Tepputopuii U NpeaoTBpaLLeHns
HeAoNyCTUMbIX AeopMaLMil CYLLLECTBYHOLLIMX COOPYXKEHWA.

4.5 CoO0TBETCTBME COCTOSIHUA TPYHTOB OCHOBaHWUS W (DYHAAMEHTOB MPOEKTHbLIM
TpeboBaHMAM NpPW CcAaye COOPYXKEHWUS B 3KCMyaTauuio [LO/MKHO ObiTb MOATBEPXKAEHO
pesy/ibTaTaMn HaTypHbIX Hab/HOLEHWI, BbINOMHEHHbIX B MEPUOA CTPOUTENLCTBA COMMAcHO
pernaMeHTy reoTeXHNYeCKOro MOHUTOPUHIA.

4.6 Tpn nNPOEKTUPOBaHUWM OCHOBaHWN W (YHAAMEHTOB YHWUK&IbHbIX 34aHUA W
COOPYXXEHUI UM UX PEKOHCTPYKLUW, a TakXKe COOPYXKEHWIA | ypOBHA OTBETCTBEHHOCTM, B
TOM YMCNEe PEKOHCTPYMPYEMbIX B YC/IOBUAX OKPY)XKatoLel 3acTpoWKu, HeobXxoanmo
npegycMaTpuBaTh Hay4yHO-TEXHUYECKOE COMPOBOXAEeHNEe CTPOUTENLCTBA.

Hay4HO-TeXH1YeCcKkoe CONPOBOXAEHME NPeACTaBAseT COO0 KOMMNIEKC paboT Hay4yHO-
aHa/IMTUYECKOrO,  METOAMYECKOro, WH(OPMAaLMOHHOIO,  3KCMEepPTHO-KOHTPO/IbHOMO U
OpraHM3aLUMoHHOro XapakTepa, OCYLLECTBNSEMbIX B MPOLIECCE U3bICKAHWI, NPOEKTUPOBaHWS U
CTPOMTENbCTBA B LENAX 0OECNeYeHUs HafeXXHOCTU COOPYXKEHWU C Y4eTOM MPUMEHEHUS
HeCTaHAAPTHbIX PACYETHbLIX METOAOB, KOHCTPYKTUBHBIX Y TEXHOMOMMYECKUX PELLIEHNA.

4.7 CocTtaB pabOT MO HAy4HO-TEXHWYECKOMY COMPOBOXAEHUIO  UNHXKEHEPHbIX
N3bICKAHWIA, MNPOEKTUPOBaHUA W CTPOUTENbCTBA OCHOBaHWA W (hYHLAMEHTOB [O/KEH
OMNpeaenaTbCad  reHepasibHbIM  MPOEKTUMPOBLUMKOM W COr/1acoBbIBATLCA  3aKa3UMKOM
CTponTenscTBa. B coctaB paboT HayYHO-TEXHNYECKOrO COMPOBOXAEHNA CliefyeT BK/OYaTh:
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pa3paboTKy pekOMeHAauuiA K NporpaMme WHXEHEepPHO-reo/IorMYecKnX U MHXEHepHO-
3KO0NOIrMYECKNX U3bICKaHWI;

OLLeHKY 1 aHa/In3 MaTepuaioB MHXXEHEPHbIX N3bICKaHWI;

pa3paboTKy HeCTaHAAPTHbLIX METOAOB pacyeTa 1 aHan3a;

MPOrHO3 COCTOSIHUSA OCHOBAHWI U (hyHLAMEHTOB MPOEKTMPYEMOro 06beKTa C Y4eTOM
BCEX BO3MOXHbIX BUA0B BO3AEACTBUIA;

MPOrHO3 B/IUSAHUA CTPOUTENBCTBA HAa OKPYXKAOLLYIO 3aCTPOMKY, re0slorMyeckyto cpesy
W 3KONOIMYECKY0 06CTaHOBKY;

pa3paboTKy pernameHTa reoTeEXHUYECKOro MU 3KOI0rMYECKOro MOHUTOPUHTA;

pa3paboTKy TEXHOMOMMYECKNX PeriaMeHToB Ha crnelmasibHble BUAbl pabor;

BbIMO/IHEHWE OMbITHO-UCCNE0BATE/IbCKUX M KOHCTPYKTOPCKMX paborT;

0606LeHVe N aHaN3 pe3ynbTaToB BCEX BWUAOB MEOTEXHUYECKOrO MOHWTOPUHIA, WX
COMocTaB/ieHne C pe3y/ibTaTaMu NPOrHo3a;

ornepaTvBHY0 pPa3paboTKy peKOMeHAaUMin WA KOPPEKTUPOBKY MPOEKTHbLIX PeLleHWiA
Ha OCHOBaHWW [aHHbIX FEOTEXHWYECKOr0 MOHWTOPWHIa MpW BbISIBNEHUN OTK/OHEHWIA OT
pe3ynbTaToB NPOrHo3a.

5 XapaKTepuUCTUKN MHOT0/IeTHEMEP3/TbIX FPYHTOB OCHOBaHWIA

5.1 MoppasgeneHne M HaMeHOBaHWe Pa3HOBMAHOCTE MHOMONETHEMEP3/bIX FPYHTOB
cneayeT npomssoanTb B cooTBeTcTBUM ¢ TOCT 25100 ¢ y4eToM OCOBEHHOCTEN UX (IU3NKO-
MEXaHNYeCKNX CBONCTB KaK OCHOBaHWiN COOPY)KEHWIA.

5.2 Mo 0COGEHHOCTSIM (PU3NKO-MEXAHWMYECKMX CBOWCTB Cpefn MHOrONETHEMEP3/IbIX
FPYHTOB [O/DKHbI BbIAENATLCA CUMbHOMBAUCTBIE, 3aCO/NIeHHble M 3aTOPJOBAHHbLIE TPYHTHI,
MCMOMb30BaHME KOTOPbIX B  KAuyecTBe OCHOBAHWA  COOPYXEHWI  pernaMeHTUpyeTcs
AOMOSIHUTENbHBIMKW TpeboBaHWUAMM, NPeayCMOTPeHHbIMU pa3genamu 8, 9 n 10, a Takxke
TBEpAOMep3/ble,  MMIAaCTUYHO-MEP3/ible U CbiNMy4YeMep3/sible  TPYHTbl,  BblAeNAEMble
cornacHo 5.3.

5.3 TlogpasfeneHne TPYHTOB Ha  TBepAOMep3/ble,  NAACTUYHO-MepP3/ible U
Cbinyyemep3/ble Npy NPOEKTUPOBaHUM OCHOBaHWIA U (PYHAAMEHTOB CneayeT NPOU3BOANTL B
3aBMCMMOCTW OT UX COCTaBa, TemnepaTypbl U CTerneHn BNaxXHOCTW B cooTBeTcTBun ¢ TOCT
25100 ¢ y4eTOM CXKMMAEMOCTU NOA Harpy3KoW.

K TBepaomepsfibiM cnefyet OTHOCUTbL MPAKTUYECKN HeCXKMMmaemble T[PYHTbl C
KO3(huLMEeHTOM CxxumaemocT ms < 0,01 MMa™?, K nnacTUuHO-Mep3nbIM — TPYHTbI C
KOa(hpULMEHTOM CXKMMaemocTy ms > 0,01 MMa2.

5.4 Heobxogumble Ans pacyeTa OCHOBaHWIA U (DYHAAMEHTOB (DU3NYECKMEe W
AehopMaLMOHHO-NPOYHOCTHbIE XapaKTePUCTUKM MHOTONETHEMEP3/bIX TPYHTOB HaANeXuT
onpeaensTb Ha OCHOBAHUM X HEMOCPEACTBEHHbIX MO/MEBLIX MM NABOPATOPHbLIX NUCTbITAHWIA.

55 B coctaB onpefenseMbix AN pacyeTa MHOFONETHEMEP3NbIX OCHOBaHWN
(OU3NYECKUX W MEXaHWYECKUX XapaKTEPUCTUK TPYHTOB MOMUMO MPeAyCMOTPEHHbIX
XapaKTePUCTUK LO/HKHbI JOMONHUTENBHO BXOAMNTD:

a) (m3ndeckne N TennouM3NYecKMe  XapaKTepuUCTUKM  Mep3/ibIX  TPYHTOB,
onpeAensemMble B COOTBETCTBUM C NPUNOXKEHNEM b;

6) AethopMaLMOHHbIE M MPOYHOCTHbIE XapaKTePUCTUKN TPYHTOB A/t pacyeTa Mep3sbIX
OCHOBaHWIA NO Aedopmauusam M HeCylleil CroCOOHOCTU: KO3MMULMEHT CXMMAEMOCTU
Mep3/ioro rpyHTa ms (7.2.16), pacyeTHoe faenieHne R 1 conpoTMBeHE MEP3/Oro rpyHTa Un
rPYHTOBOrO pacTeopa CABUTY MO MOBEPXHOCTU CMep3aHus Rar M Rsh, CONpOTUBIEHNE COABUTY
NbAa Mo NoBePXHOCTN CMeP3aHUs C TPYHTOM WM TPYHTOBLIM PacTBOPOM Rshi (7.2.3);
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B) Ae(hOopMaLMOHHbIe XapaKTepUCTUKN TPYHTOB A/1 pacyeTa OTTauBatoLLEr0 OCHOBAHUS
no Aeopmaumam: KoaPpUUMeHTbl OTTamBaHUs Awm U CXKUMAEMOCTU My OTTaMBAKOLLEro
TPYHTa 1 ero otHocuTenbHasa ocagka & (7.3.8);

) NPOYHOCTHbIE XapaKTePUCTUKN [L/1F Mep3/ibIX TPYHTOB M UX KOHTAKTOB CL U QL
onpefensoTcs No pesynbTataM ANUTeNbHbIX UCNbITaHnii (TOCT 12248), Csh U @sh — NO
pe3ynbTaTam HEKOHCONNANPOBaHHO-HeAPEHNPOBAHHOTIO 7 KOHCO/IMAMPOBaHHO-
HeZpeHNpPoBaHHOIo cpesa oTTamsatroLlero rpyHTa (FOCT P 53582);

[1) XapakTepucTUKN TPYHTOB C/105i CE30HHOTr0 MPOMep3aHus—0TTanBaHus 419 pacyeTta
OCHOBaHWA 1 (DYHAAMEHTOB Ha BO3/AEWCTBME CW MOPO3HOIrO My4yeHWUs rpyHToB (7.4.3 u
7.4.6): OTHOCWTeNbHaA fehopmauus MOPO3HOIO nyyeHUs Ef,, pacyeTHasa YyAesbHas
Kacate/lbHad cuna nyyeHus tm WM YAeNbHOE HOPMasibHOe [aB/lieHVE MYy4YeHWs TpyHTa Ha
MoAOLWBY (PyHAAMEHTa P, a TaKXKe XapaKTepUCTUKM Mep3/ibiX TFPYHTOB A1 pacuyeTa
OCHOBaHWIA Ha FOPM30HTa/bHbIE CTaTUYECKUe N ceicMmyeckune Bo3aenctems (11.5 n 11.6).

Mpy Heo6XoAMMOCTU ChefyeT OnNpedenstb W ApYyrve XapakTepUcTUKM  Mep3sibiX
TPYHTOB, XapakTepusytoLliMe OCO6EHHOCTM WX COCTOSHWUSA WM B3aMMOLEWACTBUA C
(hyHOameHTamy (BULA KPUOFEHHOM TEKCTYpbl, KOIPPULMEHT BA3KOCTM T, 3KBMBAJIEHTHOE
CUenneHne Ceq, CKOPOCTb BA3KOMIACTUYECKOrO TEUEHNA Niba vi, OTHOCUTENbHAA Aedopmauus
MOPO3HOI0 My4eHWs, HOpPMa/lbHble U KacaTe/flbHble CWUIbl MOPO3HOr0 My4YeHus, yaenbHoe
0TpULaTe/NIbHOE TPEHME OTTamMBatOLLEro rpyHTa Ha 60KOBOW NOBEPXHOCTY fn U T. 11.).

5.6 HopmaTtuBHble 3HayYeHUs XapaKTepUCTUK FPyHTa CnefyeT ycTaHaBMBaTb AN14
BblAENEHHbIX MNPV  U3bICKAHUAX WHXXEHEPHO-Te0N0rMYeCKUX 3/1EMEHTOB Ha OCHOBaHUM
CTaTUCTMNYECKOI 06paboTKM pe3yNbTaToB 3KCNEePUMEHTabHbIX OMpeAenieHNi B COOTBETCTBUM
¢ NOCT 20522 n CIT 22.13330 ¢ y4yeTOM NpeLyCMOTPEHHOro MPOEKTOM COCTOAHUA U
Temnepatypbl FPyHTOB OCHOBaHWA.

5.7 PacyeTHble 3HAYEHNS XapaKTePUCTUK rPyHTa ONpeaensatoTca no opmyne

x = Xn/Ye, (5.1)

rfe y W yn — COOTBETCTBEHHO PacYeTHOE Y HOPMATUBHOE 3HAYEHWNS AaHHOW XapaKTepPUCTUKMK;
Yg — KOI(DULUMEHT HALEXHOCTU MO FPYHTY, ONpeaensieMblii COrnacHo ykasaHuam 5.8.
5.8 KoahduumeHT HageXxHoCTU Mo rpyHTY 7yg OMNpefensetcs B COOTBETCTBMM C
FOCT 20522 ¢ y4yeTom BuAa (HasHa4yeHMs)) ONpPeaensieMoOil pPacyeTHOM XapaKTepUCTUKW,
COCTOSIHWSA TPYHTOB B OCHOBaHUW COOPY)KEHUS N JOBEPUTENBHOWN BEPOATHOCTY oL
Mpy onpegeneHMM pacyeTHbIX 3HAYEHUMI  LepOPMAUMOHHBIX U MPOYHOCTHBIX
XapaKTepuUCTUK TPYHTOB, WCMO/Ib3YEMbIX B KayeCTBE OCHOBaHUS B MEP3/IOM COCTOSAHUM
(npyHLMn 1), KOIPPULMEHT HALEXHOCTM NO TPYHTY Yg YCTaHAB/MBAETCSA B COOTBETCTBUM C
FOCT 20522 npw [OBEpPUTENbHOM BEPOATHOCTU o, MPUHMMaemMol pasHoi 0,85, a and
OCHOBaHWiA 0rop MOCTOB U NIHWIA anekTponepesayun — 0,9.
Mpy onpegeneHMM pacyeTHbIX 3HAYeHWI  AepOpPMaUMOHHBIX U MPOYHOCTHBIX
XapaKTepUCTUK TPYHTOB, WCMO/Mb3yeMbIX B KayeCTBE OCHOBaHMA B OTTavBalOLEeM WIu
OTTaAHHOM COCTOAHUU (npuHLMN 1), KO3IPPUUMEHT HafEeXHOCTU MO TFPYHTY yg Chnefyet

yCTaHaB/NBaTb:
a) ONns pacyeta OTTaMBalOLMX OCHOBaHWIA MO AedopmaumsM C Yy4eTOM COBMECTHOW
paboTbl CcoopyXeHust ((pyHAameHTOB) W fedopmmpyeMoro ocHosaHus (7.3.5) — B

cootBeTcTBMM ¢ FOCT 20522 npu [OBEpUTENIbHOM BEPOSTHOCTM o, MNPUHUMAEMON B
COOTBETCTBMW C HOPMamu NMPOEKTUPOBAHUA KOHCTPYKLMIA COOPYXKeHUS, HO He MeHee 0,95;

0) 4N pacyeTa OTTaMBatOLLMX OCHOBaHWN MO AedopMaumsm 6e3 yyeTa COBMECTHOIA
paboTbl OCHOBaHMSi N coopyXeHus (7.3.4), a Takke Npu nNpeaBapuTe/lbHOM OTTauBaHWK
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rpyHToB (7.3.10) — npu [OBEpUTENbHON BEPOSATHOCTM o, MNPUHUMAEMOW COrfacHoO
CIn 22.13330.

Mpy  onpefeneHn  pacyeTHbIX 3HAYEHWA  (DM3NYECKMX W TennoguU3nNYecKmnx
XapaKTePUCTUK TPYHTOB KO3MMUUMNEHT HAAEXHOCTU MO TPYHTY Yg AOMYCKAETCA MPUHMMATb
pasHbIM 1,0.

5.9 [Ons pacuyeta OCHOBaHWA coopyeHuin Il n 1ll ypoBHeli OTBETCTBEHHOCTMH,
BO3BOAMMbIX C COXpaHeHWeM Mep3/ioro COCTOAHUA TPYHTOB, a TakXe AN BbINONHEHUA
npeaBapuTebHbIX PacyeToOB OCHOBAHWMA W MPUBA3KU TUMOBBLIX MPOEKTOB K MECTHbIM
YCNIOBUAM, PacyeTHbIE 3HAUEeHUA NMPOYHOCTHbLIX XapaKTePUCTUK Mep3/bIX TPYHTOB R, Raf , Rsh
M Rshi [ONYCKAeTCa MpPUHMMATL MO WX (U3NYECKUM XapaKTepuCTMKaM, COCTaBy U
TemrepaType B COOTBETCTBUM C Tab/IMYHLIMU [aHHBIMW, NPUBELEHHLIMU B NPUNOXKEHUN B;
pacyeTHble 3Ha4YeHMs Tenno(U3NYECKMX XapaKTEPUCTUK TPYHTOB B 3TUX CAy4vasx
[0NycKaeTcs NpUHMMaTh No Tabnunuam npunoxexHuns b.

MpumMeyaHne —3hecb W fanee YpoBeHb OTBETCTBEHHOCTW COOPYXKEHWIA MPUHAT COrNacHo
FOCT P 54257.

6 OCHOBHble NMOI0XKEHWS MPOEKTMPOBaHMS OCHOBAHWIA U (hyHJAaMEHTOB

6.1 MNMpUHUMNbLI  NCMOMBb30BAHUA MHOI0/1IETHEMEP3/IbIX TPYHTOB B  KauyecTse
OCHOBaHUA

6.1.1 Tlpn CcTpOUTENIbCTBE HA MHOrO/MIETHEMEP3/bIX FPYHTax B 3aBUCMMOCTU OT
KOHCTPYKTUBHbLIX UM TEXHONOIMYECKMX OCOOEHHOCTEN 3A4aHWIA U COOPYXXEHUN, UHXKEHEPHO-
reOKPMOOrMYeCKMX YC/IOBUIA M BO3MOXHOCTM LiefIeHanpas/ieHHOro WM3MeHEeHWsi CBOWCTB
TPYHTOB OCHOBAHUS MNPUMEHAETCA OAMH U3 Cheayrowmnx MPUHLKUMNOB  KCMOJb30BaHKA
MHOrO/IeTHEMEP3/IbIX TPYHTOB B KAYECTBE OCHOBAHWS COOPY)XKEHWIA:

nNpuHUMN | — MHOroNeTHEMEP3/ble TPYHTbI OCHOBaHWA WCMOMbL3YKOTCA B MeEpP3/oM
COCTOAIHMM, COXpaHAeMOM B MpoLecce CTPOUTENLCTBA WM B TeyeHWe BCero nepuoga
3KCNNyaTaunm Coopy>KeEHUS;

npuHumn Il — MHOroneTHemep3nble rPYHTbI OCHOBAaHWUA MCMONL3YKOTCA B OTTaAHHOM
WU OTTaMBalOLIEM COCTOAHMM (C WX MpeaBapuTe/lbHbIM OTTaMBaHWEM Ha pPacyeTHYHo
rnyouHy [0 Havasia BO3BEAEHUA COOPYXeHUs UK C LOMYLLeHNeM X OTTavBaHWA B Mepuos
3KCNJIyaTauumn COOPY>XKEHMUS).

6.1.2 MMpuHumn | cnegyetT NPUMEHATb, eCIN TPYHTbl OCHOBAHUA MOXXHO COXPaHWUTbL B
Mep3/1I0M COCTOSHUW NpPU 3KOHOMWYECKW LIeNecoobpasHbIX 3aTtpatax Ha MeponpusaTug,
obecneuymBatoLe COXpPaHeHMe TaKOro COCTosHMSA. Ha y4yacTkax €  TBepZOMep3/bIMU
rpyHTamy, a Takke MpWY MOBbILWEHHOW CEACMUYHOCTW paiioHa crefyeT MNPUHUMATb, Kak
npasun/Io, NCMO/b30BaHNE MHOMO/IETHEMEP3/IbIX TPYHTOB NO NpUHUMNY I.

[Mpn cTpouTenscTBe Ha MNMACTUYHO-MEpP3NbiIX TPYHTax CfnefyeT, Kak npasuno,
npegycMmarpveatb MeponpuATUA MO MOHVKEHWUIO TemnepaTtypbl rpyHToB (6.3.1- 6.3.4) Ao
YCTAHOB/IEHHbIX pPacyeTOM 3HAYeHW, a TakKe Y4uuTbiBaTb B pacyeTax OCHOBaHWM
nnactnyeckne gedopmaumm  3TMX TPYHTOB MOL HArpy3KOM COrfacHO — yKasaHusM
7.2.15-7.2.17.

6.1.3 MpuHumn 1l cnegyeT NMPUMEHATbL MPU HAIMYUM B OCHOBAHUMU CKaJIbHbIX WA
APYTUX MalOCKMMaEMbIX TPYHTOB, AehopMaLna KOTOPbIX MPU OTTavBaHUM He MpeBbllakoT
npeaenbHO JONYCTUMBIX 3HAYeHUWA A1 NPOEKTUPYEMOrO COOPYXKEHUS, MPU HECM/IOLLIHOM
pacnpocTpaHeHUM MHOrO/IETHEMEP3/bIX TPYHTOB, a TakXKe B TeX Cchy4yadx, Korfa no
TEXHWYECKMM M KOHCTPYKTVMBHbIM  OCOOEHHOCTAM  COOPYXEHUS U WHXXEHepHO-
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FeOKPUONIOTUYECKMM YC/IOBMAM Y4acTKa MPU COXPAHEHWW MepP3/1or0 COCTOSHUA TPYHTOB
OCHOBaHMA He obecreynBaeTcs TpebyeMblil ypOBEHb HaEXXHOCTU CTPOUTE/bCTBA.

6.1.4 Bblbop npuHUMNA WMCNONb30BAHUA MHOMO/IETHEMEP3/bIX TPYHTOB B KauyecTBe
OCHOBaHMWA COOPYXXEHWUIA, a Takxe CrocoboB M CPeACTB, HeoOXOAUMBIX Ans obecrneveHus
MPUHATOrO B MPOEKTe TeMMepaTypHOro peXxuma TrpyHTOB, CreayeT MNpOou3BOAWUTL Ha
OCHOBaHWM CPaBHUTE/bHbIX TEXHUKO-3KOHOMUYECKMX PacyeToB.

6.1.5 B npegenax 3acTpavBaeMoin Tepputopun (MPOMBILLSIEHHbLIA Y3€/1, MOCENOK,
rOPOACKON MUKPOPaoH 1 T.A4.) HAAEXUT NpeaycMaTpmBaTb, Kak Npasuio, O4UH MPUHLMN
MCNOMb30BaHNA MHOrO/IETHEMEP3/IbIX FPYHTOB B KayecTBe OCHOBaHW. 3TO TpeboBaHue
CeayeT yunTbiBaTb TakXe Npy NPOeKTUPOBaHUM HOBbIX U PEKOHCTPYKLMUN CYLLECTBYHOLLMX
3[aHUIA N COOPYXXEHWI Ha 3aCTPOEHHOIN TePPUTOPUK, pasMeLLLeHU MOOUbHBLIX (BPEMEHHbIX)
30aHWIN 1 NPOKNafKe NHXEHEPHO-TEXHUYECKNX CETENA.

[MprYMeHeHWe pasHbIX MPUHLMNOB WCMONb30BAHNA MHOrO/IETHEMEP3/IbIX TPYHTOB B
rnpegenax 3acTpamBaeMoin TeppuTopumM LOMycKaeTca Ha 060CO6MEHHBIX MO penbedy 1 ApyruMm
NMPUPOAHBIM  YC/IOBUAM  y4yacTKax, a B He0oOXOAMMbIX Clyyasgx — Ha MNpUpPOLHO-
Heo60C06/1eHHBIX YYacTKax, eciiv NpeayCMOTPEHbI U NOATBEPXKAEHbI pacyeTOM CreLmasibHble
Mepbl M0 06ECMeYeHN0 PacyeTHOro TEMJIOBOr0 PeXuma rpyHTOB B OCHOBaHUWM COCELHUX
34aHWin, BO3BEAEHHbIX (UM  BO3BOAMMBLIX) MO npuHumMny | (pe3epBMpoBaHMe 30H
6e30MacHOCTM, YCTPOMNCTBO MEP3/IOTHBIX Y NPOTUBOMUIbTPALMOHHbBIX 3aBEC U T. 1.).

6.1.6 JInHeiHble COOPY)XXeHWsI [O0MNYCKaeTCs MNPOEKTMPOBaTb C MPUMEHEHMEM Ha
OTAEe/NbHbIX YYyaCTKaxX TpacCbl pasHblX MPUHLUWMNOB WCMO/Mb30BaHUA MHOrO/IETHEMEP3/IbIX
TPYHTOB B KauyeCcTBe OCHOBaHuA. [lpy 3TOM cnefyeT npegycmatpusaTb Mepbl MO
MPUCNOCOBNIEHNIO UX KOHCTPYKLUMIA K HepaBHOMEPHbIM Ae(hopMaLMsiM OCHOBaHWSA B MecTax
rnepexofa OT OAHOrO yyacTKa K Apyromy, a npy npoknajke ux B npefenax 3acTpavBaemol
TeppuTOpUM CnefyeT cobnogatb TpeboBaHMs, NpesycMOTPeHHbIe 6.1.5.

6.2 ' ny6uHa 3an10xeHnsa PyHAaMeHTOB

6.2.1 nybunHa 3a10KeHNA PYyHLAMEHTOB, cuMTasd OT YPOBHS MIaHUPOBKM (MOACHINKM
NN CPe3Kun), HasHauaeTcs C ydeTom TpeboBaHuii CIM 22.13330 M MNPUMHATOrO NpuHUMNa
MNCNOMb30BaHNA MHOTO/IETHEMEP3/IbIX FPYHTOB B KQUYeCTBE OCHOBaHWA COOPYXXEHUS 1 AO/MKHA
MpoBepATbCA pPacyeToM M0 YCTOMYMBOCTM (DYHAAMEHTOB Ha [JeNCTBME CU/T MOPO3HOro
nyyeHUsa rPYHTOB COrNacHo ykasaHuam 7.4.2 u 7.4.6.

6.2.2 INpn MCNONbL30BaHUN MHOrO/IETHEMEP3/IbIX TPYHTOB B KayecTBe OCHOBaHWA MO
npuHUMNY | MUHUMaIbHYKO TNYOUHY 3a710KeHUS (DYHAAMEHTOB Omin  PEKOMEHAYETCA
npvHUMaTL No Tabnuue 6.1 B 3aBUCMMOCTM OT PacyeTHOM ry6UHbI CE30HHOMO OTTanmBaHWUs
rpyHTa din, ONpPeaensieMor CorfnacHo NPUIOXKeHUo I

Tabnunuya 6.1
MwuHUManbHas rny6|/|Ha 3a/100KeHNA
DyHLAMEHTbI
(hyHAAMEHTOB Umin, M

dyHAaMeHTbI BCEX TUMNOB, KPOMe CBaliHbIX din+1

CaaiiHble (PyHAAMEHTbI 34aHNI 1 COOPYXKEHNI din + 2

Csau onop MocToB dn + 4
®yHLAMEHTbI 30aHUIA 1 COOPYXKEHWIA, BO3BOAMMBIX Ha NMOACHINKaX He HopmupyeTcs

6.2.3 lNpn 1cnonb3oBaHMM MHOMO/IeTHEMEP3/bIX FPYHTOB B KayecTBe OCHOBaHWA MO
npuHumny Il MMHUMaNbHYIO TNY6UHY 3an0XKeHns (DyHAAMEHTOB dmin CiefyeT NPUHUMATL B
cooTBeTcTBMM C TpebosaHuamMM CIT 22.13330 B 3aBMCUMOCTM OT PacYeTHON rnyOuHbI
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CE30HHOr0 MpoMep3aHus rpyHTa df, OnpeaensieMoil COrfiaCHO NPUIOXEHWIO I, N YPOBHS
MOA3EMHbIX BOJ, KOTOPbIA NPUHUMAETCA C YY4eTOM 06pa3oBaHWA NOJ COOPY>KEHWEM 30HbI
OTTamBaHUA rPyHTA.

[lonyckaeTcs 3aknagblBaTb PYHAAMEHTbI B C/I0€ CE30HHOI0 NPOMep3aHusS—0TTanBaHus
FPYHTa, EC/IN 3TO 060CHOBAHO PacyeTOM OCHOBaHWIA 1 hyHAaMeHTOB (7.4.6).

6.3 YCTPOWCTBO  OCHOBaHMWI n (PyHAAMEHTOB npu NCMob30BaHUN
MHOT0/IeETHEMEP3/1bIX TPYHTOB Mo npuHuuny |

6.3.1 py MCNOMb30BaHWM MHOrOIETHEMEP3/IbIX FPYHTOB B KayecTBe OCHOBaHWA
COOPY>KEHWI N0 NpUHUMNY | ANS COXpaHeHWUs Mep3/oro COCTOSIHWUSA TPYHTOB OCHOBaHUA U
obecreyeHNss MX pPacyYeTHOro TEMNJI0BOr0 peXxuma B NpoeKTax OCHOBaHWM U (hyHAaMEHTOB
HeobXxoaMMOo npeaycMaTpuBaTh: YCTPOWCTBO BEHTUIMPYEMbIX MNOAMOAUA WUAWN  XONOAHBIX
nepBbIX aTaXel 3faHuin (6.3.2), YKNafKy B OCHOBaHWW COOPYXXEHUSI BEHTUIUPYEMbIX TPYO,
KaHa/oB WM MPUMEHEHME  BEHTUMPYeMbIX  (PyHAaameHToB  (6.3.3),  yCTaHOBKY
CEe30HHOAENCTBYIOLWMNX OXNKAAKOLWMX YCTPONCTB >KMUAKOCTHOMO WM  MapOXXUAKOCTHOrO
™mnoB — COY (6.3.4), a TakKe OCYLIECTBNEHNE APYrMX MEeponpuATMA (TennosalmTHble
3KpaHbl U [p.) N0 YCTPaHEHWNIO UM YMEHbLUEHWIO TEN0BOIO BO3AENCTBUS COOPYXKEHWUS Ha
Mep3/ible TPYHTbl OCHOBaHMSA.

Bblbop OAHOIO UM COYETaHUS HECKONbKUX MEPONPUATUIA LO/MHKEH MPOU3BOAUTLCS Ha
OCHOBaHWMW pacyeTOoB: MPOrHO3HOIO (Ha BeCb Mepuof 3KCrayatauuu) Teri0TeXHUYECKOro,
YCTOMYMBOCTM W HECYLLEN CMNOCOOGHOCTM C YYETOM KOHCTPYKTUMBHbLIX WM TEXHONOrMYECKMX
OCOGEHHOCTE  COOPY)XXEHWUS, OMbiTa MECTHOrO CTPOUTENbCTBA W 3KOHOMMUYECKON
LIeNecoo6pasHOCTU.

6.3.2 BeHTuMpyemble NOANOMbS C €CTECTBEHHOW WM NOBYAWUTENbHOW BEHTUNALMENR
cnefyeT NPUMEHATb 418 COXPaHEHWS Mep3/10r0 COCTOAHUS TPYHTOB B OCHOBAaHMUSX XXWJbIX U
MPOMBILLNIEHHbIX 34aHWA U COOPY)XXEHWUI, B TOM 4YMC/ie COOPYXKEHWI C MOBbILLEHHbLIMA
TennosblgeneHnsMn.  TpebyeMblil  TENSIOBOM  PEXUM  BEHTUAUPYEMOrO  MOAMNO/bSA
YCTaHaBNMBAETCA TEMIOTEXHUYECKMM PacHeTOM COr/laCHO NpuaoXKeHunto .

Mognonbss B COOTBETCTBUMM C  TEMNOTEXHUYECKMM  pPacyeToM U YCNIOBUAMM
CHEro3aHoCUMOCTM  [0MNYCKaeTcs YycTpamBaTb OTKPbITbIMUA, C  BEHTWUIMPYEMbIMU W/
3aKpbITbIMMA NpPOAyXaMu B LOKOJMIE 34aHuUsA; MpyW HEob6XOAMMOCTU Yy MPOAYXOB ChefyeT
yCTpamBaTb BbITSKHbIE WM MPUTOYHbIE TPYObl, pacnonaras BO34yX03abopHble OTBEpPCTUS
BblLLe HauMbO/bLIEro YPOBHS CHErOBOrO MOKPOBA. 3aKpPbITble MOAMNO/bSA, & TaKXKe XOM0LHbIe
nepBble 3TaXW 3[aHUA PEKOMeHAYeTCs YycTpamBaTb NPV LUMPWHe 3daHniA go 15 m u
CpefLHerofoBbIX TeMnepatypax rpyHTa Huxe muHyc 2 °C.

BbicotTa nognonbs  A0O/MKHA NPUHMMATLCH MO YCNOBUSM  OGecreyeHus  ero
BEHTU/IMPOBaHUA, HO He MeHee 1,2 M OT MOBEPXHOCTM rPyHTa B MOAMOMbe [0 HU3A
BbICTYMALLMX KOHCTPYKLUUIA NEepeKpbITUSA; NPy pasMeLLeHn B NOAMObE KOMMYHUKaLNA —
Mo YCnoBMAM CBOOOAHOIO K HMM [0CTYNa, HO He MeHee 1,4 M. oA OTAe/IbHbIMU YyYacTKamu
COOPYXXEHUS LUMPUHOWA [0 6 M Mpy OTCYTCTBUM B HUX KOMMYHUKauuiA 1 (hyHAaMEeHTOB
BbICOTY MOZANO/bA AOMYCKAeTC YMeHbLIaTh A0 0,6 M.

MoBEPXHOCTb rPyHTA B MOANO/bE AO/DKHA ObITh CNIaHMPOBaHa C YKIOHAMU B CTOPOHY
HapY>XHbIX OTMOCTOK MM BOLOC60POB, 06ecneunBaroLmx 6ecnpensTCTBEHHbIM 0TBOL BOAbI
OT COOPYXXEHUSA, N UMETb, Kak MpaBuio, TBepAoe NOKPbITHE.

H>XeHepHble TensoBblAeNsAoWe KOMMYHMUKAUUW, pa3MeLLaeMble B BEHTUIMPYEMOM
NoANo/be, LO/MKHbI ObITb TENION30/IMPOBaHbI.

6.3.3 BeHTuMpyemMble TPyObl MM KaHasbl, a TakKXXe BEHTUANPYEMble (hYHOAMEHTbI
MOXHO YyCTpamBaTb C €CTeCTBEHHOW WM NOOYAMTENbHON BEHTUNAUMEA WU WX CcnepyeT
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NPenMyLLECTBEHHO NPUMEHATL 15 COXPaHEHUA MepP3/1I0r0 COCTOAHUSA TPYHTOB B OCHOBaHWM
COOPY>XEHUIA C NoNaMun Mo rPYHTY, NPU YCTPOMCTBE Masio3ar/ly6/1eHHbIX U MOBEPXHOCTHBIX
(hyHL,aMEHTOB Ha NMOACLINKAX, a TaKXXe MOOW/bHbLIX 34aHNI 1 34aHNIA B KOMIMIEKTHO-6/104HOM
NCMNONMHEHUN.

BeHTunnpyemble TpyObl, KaHasbl U BEHTUIMPYEMbIe (PyHAAMEHTbI CiefyeT YKNafblBaTb
Bbllle YPOBHA MNOA3eMHbLIX BOA, KaK Mpaswio, B npefenax MOACLINKA U3 HEMyYMHUCTOro
TPyHTa C YK/IOHaMW B CTOPOHY OObeAWHMUTENbHBIX KOMMEKTOPOoB. 18 YMeHbLUeHUs
TENONPUTOKA B TPYHT W BbICOTbI TMOACHLINKX MNOL MNOMaMU  COOPYXXeHUA cnepyeT
npesycMmartpuBath YKIaaKy Tenao- v rnaponsonauun.

TennoTexHWYeCKNn pacyeT OCHOBaHWA MNPU  WCMO/b30BaHWN YKa3aHHbIX CUCTEM
OXNaXKAEHNS TPYHTOB CieAyeT NPOU3BOAMTL COrMlaCHO yKasaHusam 7.2.9.

6.3.4 Ce30HHOAENCTBYIOLWME OXNAXAAKOLIME YCTPOWCTBA CNeayeT MNPUMEHATb Ans
COXpPaHeHMsi Mep3/I0r0  COCTOSHUA TPYHTOB OCHOBaHWM, [A/1 MOBbILEHUA HeCyLei
CMOCOGHOCTN OMOP JIMHEHbIX COOPY)KEHWUI B MNACTUYHO-MepP3/ibIX FPYHTaX, a Takxke Ans
CO3[aHnA NeforpyHTOBbIX 3aBec, BOCCTAHOB/IEHWS HapYLUEHHOrO Mpu 3Kchayatauumm
COOPY>XXEeHNSA TENI0BOIr0 PeXMMa rpyHTOB B €r0 OCHOBaHUM U B ApYrnX Lensx.

6.3.5 [1nA COKpaLleHNsa CPOKOB CTPOMTE/NbCTBA M MOBbILLEHUA PacyHeTHbIX Harpys3oK Ha
(hyHAAMeHTbl CrleayeT npefycMaTpuBaTh npefgsaputesisHoe (40 BO3BEAEHWSA COOPYXKEHWS)
OX/TKJEHWE BbICOKOTEMMEPATYPHbIX W MNaCTUYHO-MEP3/bIX TPYHTOB (MYTEM OYUCTKU
MOBEPXHOCTN OT CcHera, ¢ nomowbd COY u T. 4.) npu nocneaylowem noaaepxaHum
pacyeTHOro TemnepaTypHOro peXwma TFPYHTOB 3a CYET MOCTOSHHO  [eliCTBYHOLMX
OX/TXAAIOLLMX YCTPONCTB.

6.3.6 Ha yu4acTkax, rge Cnoil Ce30HHOro NpoMep3aHNs—0TTanBaHWUA He ClMBaeTCs C
MHOTO/IETHEMEP3/IbIM FPYHTOM, HEOOXO0AMMO MpeaycmaTpuBaTh Mepbl Mo cTabunmnsaumm nm
MOAHATUIO BEpPXHeli MOBEPXHOCTU MHOMOMIETHEMEP3NIOr0 FPyHTA [0 PacyYeTHOro YPOBHS
nyTeM MpeaBapuTENIbHOrO OXNKAEHUA U NPOMOPaXMBAHWUSA TPYHTOB OCHOBaHWA. [youHy
3a10KeHUsA (DYHAAMEHTOB MPU 3TOM CNefyeT onpefensaTb pac4eToM, HO NMPUHUMATL He MeHee
2 M OT BepxHeli MOBEPXHOCTU MHOrONETHEMEP3/IOrO rpyHTa. [onyckaeTca 3aknajblBaTb
(hyHOaMeHTbl B npefenax HeMep3noro Ccfos rpyHTa, ecam 3To 060CHOBaHO PacyeToM
OCHOBaHUA.

6.3.7 Tlpn 1CMonb30BaHNM MHOTO/IETHEMEP3/IbIX TPYHTOB B KayecTBe OCHOBaHWIA Mo
npuHUMNY | MOTyT NPUMEHATLCA CBaiiHbIe, CTONGYATLIE U ApYrMe TUMbl PYHAAMEHTOB, B TOM
yuncne yHAaMeHTbl Ha UCKYCCTBEHHBIX (HaCbIMHbIX M HaMbIBHbIX) OCHOBaHUsX. Bblbop Tvna
(hyHZjameHTa 1 crnocoba YCTPONCTBa OCHOBaHMA YCTaHAB/IMBAETCS MPOEKTOM B 3aBUCUMOCTM
OT  WHXXEHEePHO-TeOKPUONIOTMYECKUX  YC/IOBUW  CTPOUTENbCTBA,  KOHCTPYKTUBHBIX
0COGEHHOCTEW COOPYXKEHMS U TEXHUKO-3KOHOMUYECKOM LieNIecoobpasHOCTH.

6.3.8  KOHCTpyKuun  (hyHAQMEHTOB  [O/DKHbI  YAOBNETBOPSATb  TpeboBaHMsM,
npesbaBnseMbIM K MaTepuany (yHAaMeHTOB Mo MPOYHOCTU B COOTBETCTBMU C TPeOGOBaHUAMU
CIn 24.13330, CI 28.13330, CIM 35.13330, a 3neMeHTbl (PyHOAMEHTOB, HaxopsLmecs B
npegenax cnos Ce30HHOro NPOMep3aHus 1 0TTaMBaHUA FPYHTA U BbILLE — TaKXKe TpeboBaHWAM
M0 MOPO30CTONKOCTW, BOJOHEMPOHNLAEMOCTM N YCTONYMBOCTYU K BO3LENCTBUIO arpPecCuBHbIX
cpep B cooTBeTcTBUM C TpeboaHuamu CIT 28.13330 n CI1 35.13330. MeTannnyeckune u
[iepeBAHHbIE KOHCTPYKUUN (DYHLAMEHTOB B C/10€ CE30HHOr0 MPOMep3aHus U OTTanmBaHUs
TPYHTa LO/MKHbI ObIThb 3aLULLEHBI OT KOPPO3UU N THUEHUS.

6.3.9 lMpu ycTpoilcTBe CBaliHbIX (YHAAMEHTOB B MHOMO/IETHEMEP3/IbIX TPYyHTaX
A0NYCKaeTCs MPUMEHSTb BMAbI M KOHCTPYKLMK CBail, npeaycmoTpeHHble CIM 24.13330, B TOM
yncne 6ypoHabuBHble, CBaM-000/104KMN, & TaKXe COCTaBHble (KOMOWHMPOBaHHbLIE) CBau U3
pasHbIX MaTepuasos.
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6.3.10 B npoekTe cBaiHbIX (YHAAMEHTOB [AO/MKHbI ObiTb YKa3aHbl CMOCOObI
MOrpY>XeHWs CBail, a Takke TemnepaTypHble YCN0BUA, MNPU  KOTOPbIX paspeLlaeTcs
3arpy>XeHue cBail.

Monble cBan M CBaM—060/10UKKM, HE Tpebytolme No pacyeTy GETOHHOMO 3aro/fiHEeHNS,
[ONYCKaeTcs 3anoNHATL GeTOHOM Kracca He Hwke B7,5, a B npegenax €nos Ce30HHOMO
npoMep3aHns—OTTamMBaHUA W Bbllle — GETOHOM K/acca He Hwke B15 c cobnogeHnem
TpeboBaHWI MO MpeAoTBPaLLeHNO 00pa3oBaHMs TPewuH, Kpome Ofop MOCTOB, Mpw
YCTPOWCTBE KOTOPbIX B 30HE BO3AENCTBMSA 3HAKOMEPEMEHHbIX TemrepaTyp cnegyet
pyKoBoAcTBOBaTbCA TpeboBaHusmMn CI 24.13330.

Mpu ycTpoiicTBe 6YPOHAOMBHBIX CBali B MHOIOMIETHEMEP3/bIX FPYHTAX, UCMOMb3YEMbIX
B KayecTBe OCHOBAHMWI MO MpuHUMNY |, NpUMeHEHE XUMMUYECKNX [06aBOK A1 YCKOPEHUs
TBEPAEHUS OETOHa, YMOXKEHHOro B pacrnop C Mep3/ibiIM TPYHTOM, KakK npasuio, He
[OMNYCKaeTCs.

6.3.11 o ycnosusM NPUMEHNUMOCTU M COCO6aM MOrpPy>XXeHUsi B MHOIO/IeTHEMEP3/IbIiA
TPYHT CBaum MOApa3feNftoTCs Ha:

a) 6ypoonyckHble — CBau CMJ/OLWHbIE U NOJble, CBOOOAHO MOrpyXKaemble B CKBXKUHbI,
AMaMeTp KOTOpbIX MNpeBbiwaeT (He MeHee YeM Ha 5 CM) pasmep uX HaubO/bLIero
MOMEPEYHOro CeyeHus, C 3arosiHeHVeM CBOOGOAHOrO MPOCTPaHCTBa PacTBOPOM LIEMEHTHO-
rMecyaHblM, TIMHUCTO-MecYaHbIM, 13BECTKOBO-MECYaHbIM WM LPYroro cocTtasa Mo MpoekTy,
NPUHMMaeMbIM MO YCIOBUAM 06ecneyeHns 3aaHHON MPOYHOCTN CMep3aHns CBav C FPYHTOM;
[0MNYCKalTCA K NMPUMEHEHMIO B IIOOBIX FPYHTaX NPU CPeAHei Temnepartype rpyHTa rno AinHe
cBav MuHYc 0,5 °C 1 HUXKe, MONIe3HYI0 Harpy3Ky Ha 6ypoOnyCKHYHO CBatd MOXKHO MnepefaBaTtb
TO/IbKO MOC/Ie MOJIHOMo 3aMep3aHns PacTBopa,;

6) OMyCKHble — CBau CM/IOLWHbIE U NOJble, CBOGOAHO (MM C NPUTPY30M) MOrpy>KaemMble
B OTTasiHHbIA IPYHT B 30HE AMaMeTpPoOM [0 ABYX HaMbO/bLUMX MOMEPeyHbIX pasMepoB CBau;
[ONYCKAOTCA K MNPUMEHEHWIO B TBEPAOMEP3/IbIX TPYHTAX MecyaHblX W TIMHUCTBIX,
cogepxawmnx He 6onee 15 % KpyrnHOOG/OMOYHbLIX BKIKOYEHWUI MPU CpefHel Temnepatype
rpyHTa No A/IMHe cBan He Bblwe MuHyc 1,5 °C;

B) 6ypo3abuBHble (3ab6MBHbIE) — CBau CM/OWHbIE W MOJble, PacCYMTaHHble Ha
BOCMPUSATME YAAPHBIX HAarpy3oK W norpyaemble 3a0MBKOM B /MAepHble CKBaXKWHbI (6e3
NNLEPHBIX CKBXKWH), AMAMETP KOTOPbIX MeHbLLE HaubOo/IbLIEro NOMepeyHoOro Ce4YeHns ceau;
[ONYyCKalOTCA K MPUMEHEHWIO B MJIACTUYHO-MEP3/bIX  TPYHTaX C  CofepXXaHuem
KPYNHOO6/10MOYHbIX BKIOYeHM 0 10 % Ha OCHOBaHWM NPOGHBLIX MOrPY>XeHWn cBail Ha
AAaHHOWN NNoLaaKe;

r) 6ypoob6cagHble — Mosible CBav U CBanM-000/104KM, MOTPYXKaeMble B TPYHT MYTEM €ro
pa3bypmBaHus B 3a60e Yepe3 MOIOCTb CBan C MEPUOANYECKM OCaXKMBAHMEM MOTPY>KaemMoin
cBau; MPUMEHAIOTCA NPU YCTPOWCTBE CBalHbIX (DYHAAMEHTOB B CNOXHbIX WHXEHEPHO-
reOKPMOIOTNYECKMX YCOBMSAX U MPU HTMYUM MEXXMEP3/IOTHBIX MOA3EMHBIX BOA,

[lonyckaeTcs NPUMEHATb Apyrve cnocobbl NOrpy>KeHus cBak B MHOrONeTHeMep3/ible
FPYHTbI, €CNX 3TO He MNPUBOAUT K HefOMyCTUMOMY MOBbILLEHUIO TemnepaTypbl FPYyHTOB
OCHOBaHMA, 4TO [AO/KHO ObITb MOATBEPXKAEHO 3KCMEPUMEHTAIbHBIMW  JaHHBIMU U
TENNOTEXHNYECKMM PacHeToM.

6.3.12 PaccTosiHMe MeXAay 0csamu CBali crieflyeT NPUHMMAaTb PaBHbIM:

Ans 6ypoonycKHbIX 1 6ypoobcaiHbIX CBail — HE MEHEE [IBYX ANAMETPOB CKBaXXMHbI MK
ee Avametpe 40 1 M BK/IKOUMTENbHO M He MeHee [mameTpa CKBaXXWHbI Moc 1 m npu ee
Anametpe 1 M u 6onee;

A1 ONYCKHbIX, 6yp03abuBHbLIX W 3a0MBHLIX CBali — He MeHee Tpex Hambo/bLIMX
pa3MepoB NONepevyHoOro CeYeHns ceau.
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Pa3MeLLeHne cBail B NiaHe, UX YMCO, pa3mepbl U CMOCO6LI YCTPOMCTBA POCTBEPKOB
Ha3HayalTCA B 3aBUCUMOCTW OT KOHCTPYKUWUW 3[aHudA, pa3MeLleHns TEXHOI0MMYecKoro
0060pya0BaHMs U Harpy3oK Ha (hyHAaMeHTbl B COOTBETCTBMM C TpeboBaHuamu CI1 24.13330 ¢
YYETOM pacYETHON HecyLleid CrocoBHOCTU CBail, onpedenseMoil corfacHo 7.2.2, BbICOTHI
XOMI0AHOr0 nognonbs (6.3.2) ¥ TemnepaTypHO-BNXXHOCTHbIX BO3AENCTBUIA;  yKnafKa
POCTBEPKOB MO FPYHTY MUK C 3a30pom MeHee 0,15 M OT NOBEPXHOCTU TPyHTa, a ANa YCTOEB
MOCTOB — MeHee 0,5 M He fonycKaeTcs.

6.3.13 Cronbuatble WM MNAUTHblE (YHAAMEHTbI, BO3BOAUMbIE Ha E€CTECTBEHHOM
MHOrO/IeTHEMEP3/IOM ~ OCHOBaHMW,  CnefyeT  ycTpamBaTb  COOPHO-MOHO/UTHbIMU U
MOHOMIMTHbIMW. [ y6rHa 3a10XeHns (PYHAAMEHTOB, MX pasMepbl U Hecylias cnocobHOCTb
yCTaHaBNMBAKOTCA PacyYeTOM COrNacHO yKazaHusm 7.2.2 — 7.2.4, ¢ y4eToM TpeboBaHuii 6.2.1
n6.2.2.

O6paTHyt0 3acbinNKy KOT/I0BAHOB Mo (YHAAMEHTbI CriefyeT MpPOU3BOAMTL, Kak
MpaBusIo, BNAXHbLIM Ta/lbiM (HEMYYMHUCTLIM MPU NPOMep3aHnn) rpyHTOM. [pu NbAUCTOCTM
FPYHTOB OCHOBaHMs ij > 0,2 Nof NofOLIBOW (PyHAAMEHTOB CrefyeT YCTpauBaTb MecyaHyo
NOAYLUKY TONLWMHOW He MeHee 0,2 M.

6.3.14 lNpn NPOEKTMPOBaHUN COOPY>KEHWIA HA UCKYCCTBEHHbLIX OCHOBaHMAX (HACbINsX
WM NOACHINKAax) cnegyeT npegycMaTpuBatb YCTPOMCTBO (PYHAAMEHTOB ME/IKOro 3a/10XKEHUA
(cTon6uatble, NEHTOYHbIE, N/UTHbIE, C BEHTUIMPYEMbIMW KaHaliamy U Ap.). PyHOAMEHThI
crneflyeT 3aknafblBaTb B npefeniax BbICOTbl MOACLINKK, ONpeaensieMoin Tena0TeXHUYECKUM
pacyeToM C YYeTOM AOMONHUTENbHbIX MEPONPUATUAIA NO COXPaHEHWUO MeP3/10ro COCTOSHUS
rPYHTOB OCHOBaHMi1, NpeayCMOTPeHHbIX 6.3.3 1 6.3.13.

MoacbiNKy  cnepgyer  ycTpamBaTb U3 HEMYYUMHUCTONO  MEcYaHoro  Wn
KPYMHOOB/I0MOYHOI0 rpyHTa, YK/1aAblBaeMOro rnocsie rnpomep3aHns Ce30HHOOTTamBatoLLEero
CNosi; [OMYyCKaeTCs N8 YCTPOMCTBA MOACLINOK MNPUMEHATbL LWMAKW WU Apyrve OTXoAbl
MPOM3BOLACTBA, €C/IM UX OCAKW NOJ Harpy3kamu OT COOPY>KEHWUI He 60/bLue pacyeTHbIX, U
€C/IN OHM He noABepXeHbl MOPO3HOMY TMy4YeHU0 W paspyLUEHUIO, PACTBOPEHUID U
pa3MOKaHMIo.

Mpy ycTpoicTBe (PYHAAMEHTOB Ha MOACHINKAX OCHOBaHWA WM (hyHAAMEHTbI CrefyeT
paccumTbIBaTb MO HecyLell CnocobHOCTY U AedhopMaLMsaM B COOTBETCTBMU C TpebOBaHUAMY
CI122.13330 1 c yyeTOM pe3ynbTaToB NPOrHO3HbIX TEMI0TEXHUYECKMX PAaCYETOB.

6.4 YCTPOACTBO  OCHOBaHW n (PyHZaMeHTOB npu NCMoib30BaHUN
MHOr0/1IeTHEMEP3/bIX TPYHTOB Mo npuHuuny Il

6.4.1 Tpn NpPOEKTUPOBAHUN OCHOBAHUIA W (HYHAAMEHTOB 3[aHWI N COOPYXXEHWNA,
BO3BOAMMbIX C WCMOMb30BaHWEM MHOrOMIETHEMEP3/bIX TPYHTOB Mo npuHumny Il, cnegyet
npegycMaTpyBaTb MepONpUATUA MO YMeHbLUEHWUO fedopMauuii ocHoBaHus (6.4.2) wnu
MEpONpUATUS N0 MPUCNOCOGNIEHNI0  KOHCTPYKUMIA  COOPY)XEHWA K BOCMPUSATUIO
HepaBHOMEPHbIX fedopmaunii ocHoBaHus (6.4.5), HazHayaemble MO pe3ynbTaTaM pacyeTa
OCHOBaHuA No AgeopmMaLusm.

Bbl60p OAHOrO M3 YKa3aHHbIX MEpPONPUATUIA MM MUX COYeTaHWs MPOU3BOAMTCA Ha
OCHOBaHMM TEXHUKO-3KOHOMMYECKOro pacyeta. [Mpn 3TOM MeponpuATUS N0 YMEHbLUEHWUIO
Aethopmaumii 0CHOBaHMA CnefyeT npefycMatpuBaTb B /HOOOM Cfiyyae, ecnim pacyeTHble
0CaflkW COOPYXXeHWA TMpeBbIWAT 3HAYeHUd, [ONYCTUMbIE MO  aPXUTEKTYPHbIM W
TEXHO/IOMMYECKUM TPeboBaHWAM, a ANs COOPYXXEHWIA, BO3BOAMMbIX MO TUMOBbLIM NPOeKTaM, —
TaKXXe YCTaHOB/IEHHble [N HUX MpefesibHble 3HayYeHus fedopmauuii no  ycrnoBusam
MPOYHOCTM U YCTOMYMBOCTU KOHCTPYKLMWIA.
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Meponpuatusa Mo nNpUCrnoco6/eHNI0 KOHCTPYKLMIA COOPYXXEHWUSA K HepaBHOMEPHbIM
feopMaumsamM OTTamMBatoOLWEero OCHOBaHUA CnefyeT HasHavaTb MO pe3ynbTaTtam pacyeTta
COBMECTHOW paboTbl OCHOBaHWS 1 COOPYXKEHUS.

6.4.2 [na ymeHblleHMsi fedpopMauMii OCHOBaHWS B 3aBUCUMOCTU OT KOHKPETHbIX
YC/I0BWIA CTPOUTENLCTBA CNeAyeT npesycmaTpueath:

npeggapuTenibHoe (40 BO3BEAEHMS COOPYXXEHMS)) WCKYCCTBEHHOE OTTauMBaHWe W
YNJI0THEHWE FPYHTOB OCHOBaHMS;

3aMeHy SIbAUCTbIX TPYHTOB OCHOBAHWSA TasbIM WM HENPOCAA0UHbLIM MPY OTTauBaHWUK
necyaHbIM UM KPYNHOO6/10MOYHbLIM FPYHTOM;

orpaHvyeHue rnyovHbl OTTamBaHWUsS MepP3/bIX FPYHTOB OCHOBaHWSA, B TOM 4uc/ie CO
crabunmsaumeii BepxHell  MOBEPXHOCTM  MHOrOMETHEMEP3/IOT0  rpyHTa B npouecce
aKcnnyaTauum CoopyXXeHus;

yBe/IMueHve rnyorHbl 3a10KeHUA PyHAAMEHTOB, B TOM YuMC/ie C MPOPe3KON NbANCTbIX
FPYHTOB M ONupaHWem (hyHAAMEHTOB Ha CKa/lbHble WU ApYrve MasocKUMaemble npu
OTTamBaHUW FPYHTHI.

6.4.3 [nybuHy npeaBapuTe/IbHOrO OTTamMBaHWUS WM 3aMeHbl NIbAUCTBIX TFPYHTOB
OCHOBaHMA Ha MalOCKUMaeMble NPU OTTauBaHUWM TPYHTbl CNeayeT YyCTaHaBIMBaTb MO
pesynbTaTam pacyeTa OCHOBaHUA Mo AedopMaumsam coriacHo ykasaHusam 7.3.10.

KOHTYpbl 30HbI OTTaMBaHWS WM 3aMeHbl FPYHTOB OCHOBaHWSA B MaHe [O/HKHbI
BbIXO4MTb 32 KOHTYPbI COOPY>KEHWNSA HE MEHee YeM Ha MOMOBUHY [NyOUHbI NPeLBapUTeNbHOro
OTTamBaHMUsA FPyHTA.

JlonyckaeTcs NPUHUMATb MeHbLUYH NioWwadb NpeABapuTe/lbHOro OTTaMBaHUA Wn
3amMeHbl FPYHTOB B MNJiaHe, a TakXe MPOu3BOAMTb JIOKabHOE NpeABapuTe/ibHOe OTTamBaHue
FPYHTOB Mof (hyHAaMeHTamy (BMeCTO CMJIOLIHOMO OTTamBaHMsi MOA BCe MoWafibto
COOpY)KeHMs)), €ecnm 3TO0 06OCHOBAaHO pacyeTOM OCHOBaHMA MO  gedopMaumsam 1
YCTOMNYMBOCTH.

OTTavBaHue rPYHTOB OCHOBaHWA MOXHO MPOn3BOANTL cnoco6amu
3NeKTPOOTTanBaHNs, NapooTTanmBaHUA UM 3a CYET APYruX UCTOYHMKOB Tenna. Mpu aTom
[O/MDKHbI ObITb NPeAyCMOTPEHbI Mepbl MO 06eCnevyeHnto YCTaHOB/IEHHON MPOEKTOM CTEMeHM
YNJIOTHEHUA OTTassHHOIO FPyHTA.

6.4.4 [ns orpaHuWyeHus rnyouHbl OTTaMBaHWA TPYHTOB B OCHOBaHUWU COOPY>KEHUS
crnefyet npegycMatpuBaTb  YCTPOMCTBO — TEMIOM30/MPYIOWMX MOACLINOK W 3KPaHOB,
yBENMYeHWe CONpOTUBEHMS Tensonepesade nosioB NepBbiX ITAXEN U Apyrve MeponpusaTus
MO0 YMEHbLUEHWIO TEMNJIOBOrO B/NAHUA COOPYXEHWUS HA TPYHTbl OCHOBaHWSA, a Takxke
CTabuvnmnsaumio BepxXHell MOBEPXHOCTU MHOrO/IETHEMEP3/IOro rpyHTa (B TOM 4ucie npu
HECNNBAIOLLEMCS  CE30HHOMPOMEP3atoLLEM CNOE) HWKe TNYOMHbI 3a/10KEHWUS MOLOLUBbI
(hyHAQMEHTOB NyTeM perynmpoBaHns TeMnepatypbl BO3ayXa B NMOAMONbAX UM TEXHUYECKNX
aTaXax 3faHns CorlacCHo NPUIOXeHUIO E.

6.4.5 MpucnocobieHne KOHCTPYKLUNIA COOPYXKEHWNIA K HepaBHOMEPHbIM fethopmauusam
OCHOBaHMA JOMHKHO 06eCneynBaThCs:

a) yBe/MYeHVEM MPOYHOCTM M NPOCTPAHCTBEHHOM >XECTKOCTW 3faHusi, LOCTUraemow
YCTPONCTBOM MO3TaXKHbIX, CBA3AHHBIX C NEPEKPLITUAMM XKeNe306eTOHHbIX 1 aPMOKMPINYHBIX
MOACOB, YCU/IEHNEM apMUPOBaHUSA KOHCTPYKLMIA, 3aMOHONMYMBAHNEM COOPHbIX 3/1EMEHTOB
MepeKkpbITUSA, YCUNEHWEM LOKOSbHO-(DYHAAMEHTHOM YacTu, paBHOMEPHBLIM PacnoOXeHNEM
CKBO3HbIX MOMEpPeYHbIX CTEH, a TakKXe pa3pe3kor MNPOTSXEHHbIX 34aHWA Ha OTAe/bHble
OTCEKM [/IMHOI A0 NONYTOPHON LLUMPUHBI 34aHUS;

6) yBEeNMYEHMEM MNOAAT/IMBOCTM M TUOKOCTU COOPYXEHUS MYTEM paspe3kn ero
KOHCTPYKLMA  Ae(hOpMaLMOHHbIML  LLIBaMW, YCTPOMCTBOM  LUAPHUPHbBIX  COMPSXKEHWIA
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OTAENbHbIX KOHCTPYKUWIA C YYEeTOM BO3MOXHOCTM WX BbIPpaBHMBAHWUS W PUXTOBKM
TEXHOM0rMYecKoro 060pyL0BaHms.

Jonyckaetcs npegycmatpvBaTtb ~ KOMOMHAUMIO  YKasaHHbIX  MEepOonpusTUii
NMPUMEHUTE/ILHO K OCOOGEHHOCTAM NPOEKTUPYEMOTO COOpYXeHus. Mpu 3ToM, 6eckapKacHble
XWnble 1 OOLLECTBEHHbIE 34aHUA CneayeT, Kak MpaBwi0, MPOEKTUPOBaTb MO >KECTKOW
KOHCTPYKTUBHOWN CXeme; ANS NMPOMbILLIEHHbIX COOPY)XXEHWI MOTYT NMPUMEHSATLCA TMoKue ©
KOMOVHMPOBaHHbIE KOHCTPYKTMBHbIE CXeMbl. LLOKONbHO-(DYHAAMEHTHYHO YaCTb 34aHUiA B
TUMNOBbLIX MPOEKTax CfefyeT paspabaTbiBaTb B HECKONIbKMX BapuaHTax, pacCUMTaHHbIX Mo
MPOYHOCTM Ha pa3Hble Npeaenbl 4oNYCTUMbIX AeopmaLnii OCHOBaHMS.

6.4.6 Tlpn 1CMoNb30BaHNM MHOrO/IETHEMEP3/IbIX TPYHTOB B KayecTBe OCHOBaHWIA Mo
npuHumny Il cnegyeT, Kak npaBnsio, NPUMEHATD:

a) [0S COOPYXEHMI C >KECTKOW KOHCTPYKTMBHOW CXEMOW, BO3BOAMMbBIX Ha
OTTauBaKOLLMX FPYHTaX, — YCUIEHHbIE apMOnoscaMu IEHTOUHbIE (PDYHAAMEHTbI, B TOM YKCe B
BUAE >KECTKMX MEPEeKPECTHbIX /IEHT, BOCMPUHMMAIOLMX W MepepacrnpeseNifiowmx yeunnms,
Bbl3BaHHble HEPaBHOMEPHOW OCA[KOM OTTauMBalOLLEr0 OCHOBaHMS, a B HEOOXOAMMbIX
cnyyasx — MAUTHble (hyHAAMEHTbI; Ha NPeABapuTeIbHO OTTasHHbIX U YNIOTHEHHBIX FPYHTax
[OMYyCKaeTcs MPUMEHATb CTON64YaTble, NIEHTOYHblE W Apyrve BuAbl (PyHAAMEHTOB Ha
€CTECTBEHHOM OCHOBaHMW, a TakXe CBaliHble (yHAAMeHTbl, €ciM 3TO 06YC/IOB/EHO
rPYHTOBbLIMY YCNOBUAMM;

6) ANA COOPY>XEHMI C TMOKON KOHCTPYKTUBHOW CXEMON — CTONM6YaTble U OTAENbHO
cTosme (PyHAAMEHTbI NMOJ, KOMIOHHbI, TMOKNe NEHTOYHble PYHAAMEHTbI, @ B HEOOXO0AUMBIX
Clyyasx TaKkxke cBaiHble (yHAaMEHTbI.

6.4.7 B cny4yasix, Korga B OCHOBaHMM COOPY>KEHWIA 3aNerardT CKaslbHble UK Apyrue
Ma/I0CKUMaeMble NMPU OTTaMBaHWW TPYHTbI, CiefyeT NPUMEHsATb CTos16YaTble PyHAAMEHTbI,
CBaViHble PyHAAMEHTbI 13 CBaN-CTOEK, B TOM YMC/E U3 COCTaBHbIX U OYPOHAOMBHbIX CBal.

Csan crieflyeT norpyxatb, Kak npasuio, 6ypoOnyckHbIM CMOCO60M B CKBaXKWHbI,
AMaMeTp KOTOPbIX He MeHee Yem Ha 15 cM npeBbIlaeT HanbosnbLUne pasmepbl NOMepeyHoro
CeyeHuns cBau, C 3arosiHeHNeM CBOOGOAHOr0 NPOCTPAHCTBA LLEMEHTHO-NeCHYaHbIM MW ApYrumM
pacTBOPOM MO MPOeKTY. 3afeNKy CBal-CTOEK B CKa/lbHble IPYHTbI Haf/1IeXXWUT NMPOU3BOAMTL B
cooTBeTCTBUM € TpeboBaHuamK CI1 24.13330.

6.5 TpeboBaHUA K MHXXEHEPHOW NOAr0TOBKE TEPPUTOPUN

6.5.1 B npoekTe OCHOBaHWIA 1 (DyHAAMEHTOB Ha MHOTOIETHEMEP3/bIX FPYHTaX LO/MKHbI
ObITb  MPeAYCMOTPEHbl  MEpPOMNpUATUS N0 WHXEHEPHOW MOArOTOBKE  TeppuTOopUw,
obecneyvBatoLe cobM0eHMNe PaCUYETHOIO TMAPOreo0rMYecKoro M TensoBOro pexviMa
FPYHTOB OCHOBaHWA M MPeAOTBpPaLLEHME 3P03UK, Pa3BUTMS TEPMOKapcTa 1 Apyrmx hnsmnko-
reosIorMyecknX MpoLeccoB, NPUBOAALLMX K M3MEHEHUIO MPOEKTHONO COCTOSHWSA TPYHTOB B
OCHOBaHMUW COOPYXXEHWIA MPW UX CTPOUTENLCTBE U 3KCNTyaTalum, a TakxKe K He[onyCTUMbIM
HapyLleHNsM NPUPOAHBLIX YCMIOBUIA  OKpyXXatloLweld cpefdbl.  Pa3paboTKy MeponpusTuii
HaaNeXuT MNpPoBOAUTbL B COOTBETCTBMM C TpeboaHuamu CI1 116.13330. TpeboBaHusA K
VHXXEHEPHO-3KO/TOrMYECKNUM U3bICKAHWUAM [/19 CTPOMUTENbCTBA YCTaHOB/EHbI B [1].

6.5.2 VIHXeHepHas MOArOTOBKa OTAEMbHbIX CTPOUTENbHBIX MIOLWAA0K AOMKHA ObITb
yBsi3aHa C OOLLE MHXXEHEPHOW MOArOTOBKOM WM BEPTUKA/IbHON NMaHWPOBKOW TEppUTOpPUN
3aCTPOVKM B COOTBETCTBUM C TEHNIAHOM W 06ecrneymBaTb OpPraHM30BaHHbLIA OTBOA
MOBEPXHOCTHBIX, HAAMEP3/IOTHBIX U MEXMEP3/I0THbLIX BOZ W BOL CE30HHOOTTaMBatoLLEro €105
C Hayana CTPOUTENbCTBA M B TEUEHME 3KCNIyaTalMOHHOMO Nepmoja.

MoabesfHble MYTU U HacbiNW A1 NPOXOXKAEHWUA TPAHCMOPTHBLIX CPEeACTB M paboThbl
CTPOUTENbHOW TEXHUKW CefyeT yCTpanBaTb A0 Havana paboT no Bo3BeaeHMI0 yHAAMEHTOB.
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6.5.3 Ha TeppuTopun ¢ MHOTOMIETHEMEP3/IbIMA TPYHTaMU BEPTUKAIbHYHO M/IAHUPOBKY
MECTHOCTU CcfieflyeT MpOU3BOAMUTL, Kak MpaBuio, MOACLINKOW. [lpu nNpuUMeHeHUM B
HEeoOXOAMMBIX C/lydasx CPe30K W BbIEMOK FpYHTa A0/DKHbI ObITb MPUHATBI MEPbI MO 3aLMTe
BCKPbITbIX IbANCTLIX TPYHTOB OT NpoTavBaHWUSA, pa3MbliBa 1 OMNOM3aHUA CK/IOHOB. oAckinKy
MOXXHO BbINO/IHATL CM/IOLIHON MO BCE 3acTpavBaeMol TeppuTopUM WU NOL OTAENbHbIE
COOPYXXEHUS UM MX TPYNMbl NPY YCIOBMM 06ecreyeHns CBOGOLHOIO CTOKa MOBEPXHOCTHbIX
BOJ.

6.5.4 Mpyn ncnonb30BaHUN MHOTONETHEMEP3/bIX TPYHTOB MO NpUHUMNY | NOACLINKY
crnefyeT  BbIMONHATb, Kak MpaBuio, B  3UMHWIA  Mepuog nocne  NpoMepsaHus
Ce30HHOOTTasABLLEero /o rpyHTa (He MeHee YeM Ha 0,2 M), nocne nNpeaBapuTe/IbHON OUNCTKM
MOBEPXHOCTUN FPyHTA OT CHera. TONWMHA U Cnoco6 YCTPOMCTBA MOACHINOK NMPUHUMAIOTCS B
3aBMCUMOCTU OT MX Ha3Ha4YeHNA MeP310THO-TPYHTOBBIX 1 FAPOre01I0rMYecKmnx ycioBui.

Ha yu4acTkax C CWNbHONMbAUCTBIMW TPYHTaMW W MOA3EMHbLIMW NbJaMu  CneayeT
yCTpamBaTh Cr/IOLHbIe MO N/IOWAAN TENMOU30NNPYIOLLME NOACLINKA UAW 3KPaHbl, TONLWMNHY
KOTOpPbIX HEOOXOAMMO YCTaHaB/IMBaTb PACUYETOM MO YC/IOBUIO NMPeLOTBPALLEHMS NpoTaMBaHUA
NMOACTUNAIOLWEro NbAUCTOr0 FPyHTa COrMacHO ykKasaHuaM 8.2 U UCKNHYEeHWUA MOBbILeHUs
MPUPOAHbLIX  TeMMepaTyp  MHOTOMIeTHEMEP3/bIX  FPYHTOB.  YCTPOMCTBO  MOACHIMNOK,
MCNONb3YeMbIX B KauyecTBe OCHOBaHWA COOPY)XKEHWI, cnepyeT MPOU3BOANUTL COracHo
yKasaHuam 6.3.14.

Mpy HEOOXOAMMOCTM NOHWKEHWSA NPUPOAHBLIX TEMMNePaTyp CUMbHOMbANCTbIX TPYHTOB U
MOA3EMHbIX /Ib[0B B LieNAX UCKIHOYEHMS MPOLECCoB Non3y4vectu (npunoxeHuve M) Bo Bpems
3KCMnyaTaunMoHHOro nepuofa, crepyet npegycMatpuvBaTh akTUBHYKHO TepMOCTabunnsauuto
rPYHTOB OCHOBaHMA C NOMOLLbIO ycTaHOBKM COY.

6.5.5 Mpn 1Cnonb3oBaHNY MHOrOIETHEMEP3/IbIX TPYHTOB B KayecTBe OCHOBaHWIA Mo
npuHuuny Il BepTUKa/IbHYKO MN/IAHWPOBKY AOMYCKAEeTCA OCYLLECTBNATH MOACLINKaMU U
BbleMKaMy rpyHTa. [NOoACLINKN HafNeXUT yCTpanBaTh, KakK Npasuio, Nno OTTasHHOMY TPYHTY
CNoA Ce30HHOro MpomMep3aHUA—0TTauBaHUA. BbleMKU TPYHTOB AOMYCKAETCA BbIMOMHATL Ha
HenpocafoyHbIX MPU OTTaMBaHUW TPYHTaxX WAM ecin NpeaycMOTPEHO MPeAnocTpoeyHoe
oTTavBaHue 1 YNI0THEHWE TPYHTOB MOA COOPY>KEHUAMMU.

YpoBeHb MN/IAHNPOBOYHbLIX OTMETOK, BbICOTY MOACHIMOK, FNYyOMHbI BbIEMOK TFPYHTOB,
YK/TOHbI BOLOOTBOZASALLEN CETU CnefyeT NPUHMMATL C YH4ETOM PacyeTHbIX 0Caf0K FPYHTOB Mpwu
oTTavBaHUW. B HeobxoaumbIX cnyyasx (CUIbHONbAMCTbIE, 3aTOP(OBaHHbIE WU UMEIOLLVE
HepaBHOMEPHYIO NbAWUCTOCTb FPYHTbI) CNefyeT OCYLLECTBMATL YaCTUYHOE OTTamBaHVe Waun
3aMeHy TPYHTOB BEPXHEro /NbAUCTOr0 Cf0s WM YCTPOWCTBO Teno3alUTHbBIX 3KpPaHOB
cornacHo 6.4.4.

Mpy BbICOKOM YpPOBHE MOA3EMHbIX BOL HE06XOAWMMO npeaycMaTpusaTb Mepbl MO
npesoTBpaLLEHN0 06BOAHEHMS 3ar1yBeHHbIX NOABAIOB UM TEXHUYECKMX ITaXKEN 3[aHUs:
nogHaTHe YPOBHS NAaHMPOBOYHbBIX OTMETOK, YCTPONCTBO ApeHaxa,
NPOTMBOPUILTPALUNOHHbIE  3aBeCbl, B TOM 4uC/e /IbAOTPYyHTOBble W T.M. [lpw
MPOEKTMPOBaHNM MPOTUBOMUILTPALUOHHBIX 3aBeC BOAHbIA 6GanaHC MOA3EMHbIX BOL Ha
3aCTpanMBaemMoin TEPPUTOPUN AO/MKEH ObITb COXPaHEH.

6.5.6 B cocTaBe MeponpuaTUiA N0 UHXEHEPHON NOArOTOBKe TEPPUTOPUM LO/MKHbI ObITh
NpeaycMOTPEHbI  NPUPOLOOXPaHHbIE MeponpuUATUSA, Hanpas/ieHHble Ha BOCCTaHOB/EHMe
HapyLUEHHbIX B NPOLecce CTPOUTENLCTBA NPUPOAHBIX YC0BUIA, B COOTBETCTBUN C 16.4.

6.5.7 [Ona obecneyeHnsi YCTOMYMBOCTU W IKCMNyaTaLMOHHON NPUIrO4HOCTU 3[aHUIA Y
COOPY>KEHWI MpW MPOKIALKe HapyXXHbIX CeTell CUCTEM BOLOCHaOXeHWs, KaHaauM3auum,
TEenJIoCHabXeHUa cregyeT npefycmarprBath, Kak npasusio, TOT XKe NPUHLUMM UCNO/b30BaHNSA
MHOrO/IeTHEMEP3/IbIX TPYHTOB B KayecTBe OCHOBAHWIA, KOTOPbLIA MPUHAT ANA 34aHWUIA U
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COOPY>KEHWI, pa3meLLaeMbIX Ha AaHHON TeppuTopun 3acTpoirKu. MprMeHeHne pasfnyHbIX
NPUHLMUMNOB AOMNYCKAeTCa Npu YCNoBUM NPOKNaAKN CeTei, Kak NpasBusio, B KaHasiax Ha Takom
PacCTOSAHWMMN OT 3[aHNUIA U COOPYXKEHUI, NP KOTOPOM He MPOU30MALET N3MEHEHNS PacUETHbIX
TemrnepaTyp OCHOBaHWWA 3[4aHUA U COOPYXXEHWI, WUAN NpU MPUMEHEHUN [PYrUX Mep,
npeLyCcMOTPEHHbIX 6.1.5.

BBO/b! 1 BbIMYCKN UHXEHEPHbIX CETEN B 3[aHNAX U COOPYXKEHUAX 1 NPOKIAAKY 3TUX
ceTeli B MNOAMONbAX W TEXHWUYECKUX 3TaXaxX CheayeT OCYWeCTBAATb MO NPUHLMUMIY
MCNONb30BaHUA MHOIO/IETHEMEP3/IbIX TPYHTOB, MPUHATOMY [NS [JaHHOro 34aHus  Wan
COOpY>KeHusi. KOHCTpyKUMsi BBOAOB M BbIMYCKOB [O/MKHa OblTb TakOi, 4TOObI Mpw
MCNONb30BaHUM MHOTO/IETHEMEP3/IbIX TPYHTOB B KayeCTBe OCHOBaHWA MO npuHuuny |
NCKNOYaiaCb BO3MOXHOCTb MECTHOrO OTTaMBaHUS TPYHTOB WM MOBbIWEHNUA (MPOTUB
YCTaHOB/IEHHON B MPOEKTE) MX pacyeTHOM TemrepaTypbl, & Npv MUCMob30BaHUN FPYHTOB B
KayecTBe OCHOBaHMS MO npuHUMNy Il — YCKOPEHHOro MECTHOrO OTTauBaHusA W, Kak
ClefiCTBME, YBE/IMYEHHON HEpPaBHOMEPHOCTM Aedhopmauum 0CHOBaHUA (DyHAAMEHTOB.

7 PacuyeT ocHOBaHUI 1 (PyHAAMEHTOB

7.1 O6Lwme yKasaHuA

7.1.1 Mpv NPOEKTUPOBaHNM OCHOBaHWIA N (hyHAAMEHTOB COOPY>KEHUIA, BO3BOAUMbBIX Ha
MHOTO/leTHEMEP3/IbIX TPYHTax, CNeAyeT BbIMOMHATL TEMNJOTEXHUYECKUE pacyeTbl OCHOBaHMA
M pacyeTbl OCHOBaHWA U (DYHAAMEHTOB Ha CWUIOBble BO3AENCTBUA. B pacyeTax OCHOBaHWSA U
(hYHLAMEHTOB HAAEXUT YUMTbIBATL MPUHLMM UCMO/b30BaHUA MHOTO/IETHEMEP3/IbIX TPYHTOB
B KauyeCTBe OCHOBaHWS, TEM/I0BOE W MeXaHU4YecKoe B3aMMOJENCTBME COOPYXKEHUA W
OCHOBaHM4.

7.1.2 OcHoBaHMA W (PyHOAMEHTbl CnefyeT paccuuTbiBaTb MO [ABYM rpynnam

npeaesbHbIX COCTOSHWIA: MO MepBOM — MO HeCyLlein crnocobHOCTU, MO BTOPOW — MO
feopmaumsam (ocagkam, nporméam n np.), 3aTPYAHAIOWMM HOPMasIbHYHO 3KCMJyaTaumto
KOHCTPYKLMIA  COOPYXXEHUS, a 3/1eMEHTbl )Kene306eTOHHbIX KOHCTPYKUWA — U No
TPELNHOCTOMNKOCTMW.

Mpy pacyete Mo npefesibHbIM COCTOAHUAM HECYLLYHO CMOCOOHOCTb OCHOBaHUA U ero
oXugaemble fedopmauum cnefyet ycTaHaBIMBaTb C YYeTOM TeMMepaTypHOro pexuma
FPYHTOB OCHOBaHMA, a Npu npuHumne | — Takke ¢ y4eTOM NPOLO/DKUTENbHOCTU AeNCTBUA
Harpy3oK ¥ peosiormyecknx CBOMCTB rPYHTOB.

PyHOaMeHTbI Kak 3/1eMeHTbl KOHCTPYKLMIA B 3aBUCMMOCTM OT UX MaTepuana cnegyet
paccumTbIBaTb B COOTBETCTBMM C TpeboBaHuamm CIM 16.13330, CM 35.13330, CIN 63.13330,
CIM 64.13330. PacueT yKazaHHbIX KOHCTPYKLMiIA NpuBeAeH Takxke B [4] u [5].

7.1.3 PacyeT OCHOBaHWI crefyeT NpPon3BOAUTD:

a) Npu WUCNOMb30BaHWN MHOrOMIETHEMEP3/IbIX TPYHTOB MO NpuHUMNY |: No Hecylel
CMOCOGHOCTN — A/19 TBEPAOMEP3/bIX PYHTOB; MO HecyLlell CrnocobHOCTN 1 fedopMauuam —
AN NNaCTUYHO-MEP3/bIX Y CUbHONBbAUCTLIX TPYHTOB, & TakXKe NoA3eMHbIX bJ0B;

6) Npy MCNONb30BaHUM MHOTO/IETHEMEP3/IbIX TPYHTOB MO NpuHumMny Il no Hecyulei
CNOCOBHOCTN — B cnyyasx, npegycMoTpeHHbiX CIM 22.13330; no geopmaumsam — BO BCEX
cnyyasx, npv 3TOM 15 OCHOBaHWIA, OTTaMBatOLWMX B MPOLECce aKCnayaTauum CoopyXXeHus,
pacyeT no JeopmaumsM HaLIeXUT MPOU3BOLUTL W3  YCNOBUA COBMECTHOM paboThbl
OCHOBaHMA 1 COOPYXKEHWS.
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PacueT ocHOBaHWI N0 AethopMaumsm cneayet NPov3BOAUTL Ha OCHOBHbIE COYETaHUS
Harpy3oK ¥ BO3AEWCTBMWIA; pacyeT MO HeCyLen CrocOO6HOCTU — Ha OCHOBHbIE U 0CO6bIE
COYeTaHNsA Harpy3oK 1 BO3AENCTBUIA.

7.1.4 Harpysku v BO3[eicTBUSA, nepefaBaeMble Ha OCHOBaHUA COOPY)XXeHWEM, criefyeT
yCTaHaBNMBaTb pacyeToOM B COOTBETCTBUM C TpeboBaHuAMM CIT 20.13330 ¢ y4eTOM yKazaHWi
CIMn 22.13330, CIM 24.13330, a 418 OCHOBaHM OMOpP MOCTOB M TPy MOA HacbIngMu —
cornacHo CI1 35.13330.

[Mpn ncnonbL30BaHWM MHOTONETHEMEP3/bIX FPYHTOB MO MNpUHUMNY |, ecnn rpyHThI
OCHOBaHWA  HaxogAaTcA B TBEPAOMEP3NIOM  COCTOAHMKM, a TakKKe B  C/yyas,
npegycmarpueaembix CIM 22.13330, Harpyskv u BO3LEACTBUA Ha OCHOBaHME [OMYyCKaeTcs
HasHauaTb 06e3 ydyeTa WX MepepacnpeseneHns HaaPyHLAMEHTHbIMU  KOHCTPYKLMAMU
COOPYXXeHuns.

Mpn  ncnonb3oBaHUM MHOTONETHEMEP3/bIX TPYHTOB B KayecTBe OCHOBAHWA MO
npuHumny |1 Harpysku Ha OCHOBaHWe CnefyeT OnpefensaTb, Kak MpaBuio, C Y4eToM
COBMECTHOW paboTbl OCHOBaHWS 1 COOPY>KEHWS.

7.1.5 Harpysku n Bo3geictsus, kotopble no CM 20.13330 MOryT OTHOCUTBLCS Kak K
ANTENbHBIM, TaK M K KPaTKOBPEMEHHbIM, MpPW pacyeTe Mep3/iblX OCHOBaHWUI MO HecyLlel
CMOCOOGHOCTN [O/MKHbI OTHOCUTLCH K KPAaTKOBPEMEHHbLIM, & MpW pacyeTe OCHOBaHWI MO
AeopMaumam — K A/IUTeNbHBIM.

Bo3aeicTBns, Bbi3BaHHbIE 0CafiKaMW TPYHTOB MpW MPeLyCMOTPEHHOM B MPOEKTe
OTTauBaHWM UX B MPOLLECCe 3KCnyataumm COOpyXXeHus, CneayeT OTHOCUTL K AJ/INTENbHbIM;
BO3JeNCTBNA, CBSi3aHHble C BO3MOXHbIM MpOTavBaHMEM W MPOCafKaMU [PYHTOB Mpwu
HapyLLEHWAX 3KCMN/yaTaLMOHHOIO PeXX1Mma COOPYXXeHUs, — K 0COObIM.

7.2 PacyeT OCHOBaHWii 1 (hyHAAMEHTOB NPWU UCMO/Ib30BaHNN MHOT0/IETHEMEP3/bIX
FPYHTOB MO NpuHUMNY |

7.2.1 PacyeT OCHOBaHWI (hyHAAMEHTOB MO NepBoK rpynne npegesibHbIX COCTOAHWUIA (No
HecyLLein cnocobHOCTM) MPOM3BOANTCS UCXOAS 13 YCIOBUSA

F < Fulyn, (7.1)

rae F — pacueTHas Harpyska Ha OCHOBaHwe;

Fu—Hecywas cnocobHOCTb OCHOBaHUSA, oOrnpegenseMas pacyetom (7.2.2), a Ans
OCHOBaHWI CBaiHbIX (DYHAAMEHTOB — [AOMOSIHUTENILHO W MO AaHHbIM MOEBbIX
ncnbiTaHnin ceait (7.2.11) 1 cTaTMYECKOro 30HAMPOBaHUA (Npunoxexue );

Yn — KOAPMUUMEHT HAAEXHOCTM MO OTBETCTBEHHOCTU COOPYXKEHUS, MNPUHMMAEMbIN
B COOTBETCTBUM C TpeboBaHusMM CI1 22.13330 B 3aBMCUMOCTM OT BMAA WU YPOBHS
OTBETCTBEHHOCTV COOPY)XXEHUS, a [/ OCHOBaHWi OMop MOCTOB — CO/IaCHO
CIM 35.13330 v ykasaHuam 12.13.

7.2.2 Hecywas cnocobHOCTb OCHOBaHMA Fy, KH, BEPTUKaNbHO Harpy>eHHOWN BuCAYei
CBau UM CTONGUATOro PyHAaMeHTa onpeaenseTcs no gopmyne

n
I:u = Yth(RA+ Zl Ran‘,i Aaf,i) ) (7-2)
i=

rae y: — TeMnepaTypHblii KO3PMULMEHT, YUMTLIBAIOWMI M3MEHEHWS TEMMepaTypbl FPYHTOB
OCHOBaHMs 13-3a C/yYaliHbIX W3MEHEHUIi TemnepaTypbl Hapy>KHOro BO3AYXa,
OMNpeAenseTcs no yKasaHusaM npuioXxeHus I,
Yc — KOAD(MLIMEHT YCNOBMIA PaGoTbl OCHOBaHUSI, MPUHUMAaEMbII MO yKasaHusM 7.2.4;
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R — pacyeTHOe COMpPOTMBAEHME MEP3/IOr0 FPyHTa Mo HVKHMM KOHLOM CBav MW MOA
NoJOLIBOM cTON6YaToro (yHAaameHTa, Klla, onpenenseTcs COrnacHO YKasaHWsM
7.2.3;

A —nnowanb MNOAOLWBbLI CTON6GYATOr0 (MyHAAMEHTa WMAW MNoWwadb ONMpaHWs CBau Ha
FPYHT, M?, MPUHUMaemas Ans CrOWHbLIX CBaii PaBHOM M/OLAAM X MOMepeyYHoro
ceyeHms (MU NNOLWAAN YLLMPEHUS), ANA NOMbIX CBail, NOFPY>KEHHbIX C OTKPbITbIM
HVXXHMM KOHL,OM, — M/10Laan NonepeyHoro cevyeHns ceav 6pyTTo Npw 3amnosHeHNN
ee MonoCTM LEMEHTHO-MECYaHbIM PaCTBOPOM WM FPYHTOM Ha BbICOTY HE MEHee Tpex
ANaMETPOB CBawi;

Rat,i — paCUeTHOE COMNPOTUB/EHNE MEP3NOro rPyHTa WAK FPYHTOBOrO pacTBopa CABWTY MO
OOKOBOV NOBEPXHOCTM CMep3aHus CBan MW cTonbyatoro hyHAaMeHTa B npegenax
(i-ro cnos rpyHTa, Kla, onpegensiemoe CornacHo ykasaHusam 7.2.3;

Aarj — NoW@aab MOBEPXHOCTU CMepP3aHust i-ro Cnosi rpyHTa ¢ GOKOBOW MOBEPXHOCTbIO
cBau, a ANa CToN164aToro (PyHAaMeHTa — NoLlaab NOBEPXHOCTM CMepP3aHusi FpyHTa C
HWKHEV CTYMeHbIO (hyHAamMeHTa, M?;

N — YNCNO BbIAENEHHbIX MPY pacyeTe C/I0EB MHOMO/IETHEMEP3/IOr0 FPYHTA.

MpumeyvaHunsn

1 Mpw pacyeTe HecyLeil CMOCOBHOCTY OCHOBAHWS CTON6YATOro (yHAaMeHTa Cu/ibl CMep3aHUsa TPyHTa,
onpefensemble BTOpPbIM craraeMbiM opmMysbl (7.2), y4UTbIBAOTCA TOIBKO MPW YCOBUM BbIMO/HEHWS 06paTHON
3acblIMKM Nasyx KOT/0BaHa BNAXHbIM IPYHTOM, YTO JOMHKHO ObITb OTMEYEHO B MPOEKTE.

2 B cnyyasix, Korfa coii Ce30HHOro NpoMep3aHus — OTTanBaHWS He CAMBAETCA C MHOTO/IETHEMEP3/IbIM
TPYHTOM, HeCyLLyl0 CMocObHOCTb CBaii B Mpefeniax HEMep3/oro Cos FpyHTa [OMYCKaeTCsl Yy4YWTbiBaTb MO
CIM 24.13330. Mpu 3TOM [OMKHbI ObITb MPEAYCMOTPEHbI Mepbl MO CTabuam3auuy BepXHel MOBEPXHOCTYU
MHOTO/IETHEMEP3/IOr0 FPYHTA, & PAaCHETHbIE COMPOTUB/IEHUS TAIMKOBbIX FPYHTOB (KPOMe KPYMHOO6/10MOYHBIX U
MeCcKOB CO CTEMeHbHO BAAXHOCTU He npeBbilwatoein 0,8) BAob 60KOBOV MOBEPXHOCTM CBald, MPUHUMaeMble MO
HopMaTMBHbIM Tabnuuam CIT 24.13330, cnegyeT 6paTb C MOHMXaKOWMUMKU KoadduumeHTamun: 0,8 — ans
FMUHUCTBIX FPYHTOB, 0,9 — AN9 NecyaHbiX BOAOHACHILEHHbIX TPYHTOB; A4/ APYTUX TPYHTOB MOHMXaKoLme
KOath(h1LMEHTbI ONPESENsoT NO OMNbITHbIM JaHHbIM.

7.2.3 PacyeTHOoe fAaBneHVWe Ha Mep3fblil TPYHT noj noAowwBoi ¢yHAaameHTa R
pacyeTHble CONPOTUBMEHUA Mep3/Ior0 rpyHTa WAW TPYHTOBOrO pacTeopa CABUTY MO
MOBEPXHOCTN CMep3aHus (yHAaMeHTa Raf YCTaHaBAMBAKOTCH MO AaHHLIM - UCMbITaHWUIA
rPyHTOB, MpPOBOAMMBLIX B cooteetcTBUM ¢ [OCT 12248, ¢ yyeToM KO3(guumeHTa
Hafe>XXHOCTN MO FPYHTY @, NPUHMMAEMOMY COracHo 5.8, U pacyeTHbIX TeMnepaTyp rpyHTa
OCHOBaHUA Tm, Tz N Te, ONpeaensemMblx TENI0TEXHUYECKUM pacyeTom no 7.2.7.

Mo pesynbTataMm WUCMbITAaHWA TPYHTOB LUAPMKOBLIM LUTAaMMNOM MM Ha OLHOOCHOE
CXKaTue pacuyeTHble 3HaveHUs R, KlMa, BbIYUCNAKOTCA MO hopmyne

R =5,7¢Cnlyg + yid, (7.3)

e Ch — HOPMATVBHOE 3HayeHWe NpefesibHO A/MTeNbHOro cuensieHus, Kia, npuHumaemoe
PaBHbIM: Cn = Cegn MPU UCMbITAHNAX FPYHTOB LUAPUKOBbLIM LUTaMMNOM U Cn = 0,5R¢n —
MPW UCMbITaHNAX Ha OAHOOCHOE CXaTtue, rae Cegn U Ren — COOTBETCTBEHHO MpefesibHO
LNTENIbHOE 9KBWBAIEHTHOE CLEMN/IEHNe W COMPOTUB/IEHWE TPYHTA OLHOOCHOMY
CXaTuIo;
Y1 — PaCUYETHOE 3HaUYeHMe yaenbHOro Beca rpyHTa, KH/M?;
d — rnybuHa 3a10KeHns PyHLaMeHTa, M;
Yg — KO3((MLMEHT HafeXHOCTM MO FPYHTY.
HopmaTuBHOe 3HayeHMe Cn AOMNYCKAeTca MPUHUMATb  COMMaCHO  yKasaHWsAM
PEKOMEHYEMOr0 NPUIoXKeHUs J1.
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B cnyuyasx, npefycMOTpeHHbIX 5.9, pacyeTHble 3HaueHWs R ¥ Rar fJonyckaertcs
NPUHMMATL MO Tabaunuam NpuUIoxeHns B.

Mpw pacyeTax HecyLleld CnoCOGHOCTY OCHOBaHMIA 3HaYeHMs R cnegyeTt NpuHUMATh: Ans
CBalHbIX (PYHAAMEHTOB — MPW pacyeTHOW TemnepaType rpyHTa T, Ha rnybuHe z, paBHOW
rny6uvHe MOrpy>XXeHns cBau; ANA CToN6YaTbIX (DYHAAMEHTOB — MPY PacyeTHON TemrepaType
rpyHTa Tm Ha rNy6uUHe 3a100KeHNs NOAOLLBbI (DyHAAMEHTA.

PacueTHble COMPOTMBNEHUA CABUTY Rafi CrefyeT npuHWMAath: [An8  CBalHbIX
(hyH,AaMEHTOB — Npu Temnepatype rpyHTa T, Ha rnybuHe cepefvHbl i-ro Cnos rpyHTa; A4S
cTonbyatbiX (PyHAAMEHTOB — MpW TemnepaType rpyHTa Tm Ha rnyOuHe, COOTBETCTBYIOLLEN
cepefuHe HYDKHEN CTYNeHn (hyHAaMeHTa.

Mpn pacyeTax HecyLeil CNOCOGHOCTM OCHOBaHWIA BUCAYEl CBaum, PacrofioKEeHHON B
OLHOPOAHbIX MO COCTaBy MHOrO/IETHE-MepP3/blX FpyHTax, no dopmyne (7.2) 3HayeHUs Rar
MPYHUMAETCA NPU CpefHeli (3KBMBaIEHTHO) TemnepaType rpyHTa Te (7.2.7).

[ns 6ypoonyckHbIX CBail pacyeTHOE COMPOTUB/IEHWE CLABUTY HEOOXOAMMO NPUHMMATb
HaUMeHbLUMM 13 3HAYeHWI cABuUra no NOBEPXHOCTU CMep3aHus cBaun Rar U cABUra No rpyHTy
nnn 6ypoBOMY pacTBOpY Rsh; 4715 6YpOHAaOMBHBLIX CBail — MO 3Ha4YeHUO Rsh. [pu pacyete
Hecyleld  CNoCOGHOCTM  KOMOWHMPOBAHHLIX  CBail  (AepeBOMeTa/IIMYECKNX, COOPHO-
MOHO/IMTHBIX 1 Ap.) 3HaYeHUs Raf crefyeT NpUHMMaTh C Y4EeTOM HEOAMHAKOBOW MPOYHOCTU
CMep3aHus C TPYHTOM WX Pas3/INYHbIX 3/1EMEHTOB B COOTBETCTBUM C  YKa3aHWUAMMU
npunoXxeHuns B.

[ns ceain (Kpome 6ypo3abuBHbIX), ONMPaeMbIX Ha MecYaHO-LE6EHOUYHYIO NOAYLLKY
BbICOTOI HE MeHee TpeX AMamMeTPOB CKBXKMHbI, NPU AUaMeTpe CKBXKMHbI He 60/1ee nosyTopa
[AMaMeTpoB CBau, pacyeTHOe 3HayeHWe R [OnycKaeTca NMpuHMMaTh 419 TpyHTa MOAYLUKK, a
3Ha4yeHue A — paBHbIM NoWaaM 3ab08 CKBaXXMHBbI. [py onmpaHny cBaii Ha NbAUCTbIE TPYHTHI
C NbAMCTOCTbIO | > 0,2 pacyeTHble 3HaYyeHWs R crefyeT MpUHUMATL C MOHMXKAKOLWMM
KoatpcmupmeHToM ni = 1 — ii.

[ns KpaTKOBPEMEHHbIX Harpy3ok C BpeMeHeM [AeNCTBMSA t, paBHbIM WAN MeHbLUVM
MPOAO/IKUTENILHOCTY MEPEPLIBOB MEXAY HMMW, pacyeTHble 3HayeHus R 1 Rar JOMNycKaeTca
MPUHUMATL C NOBbILAKLNM KO3IPPULMEHTOM Nt (KPOMe OMop MOCTOB) B COOTBETCTBUU C
AaHHbIMW Tabnuubl 7.1.

Tabnunya 7.1
Bpems geiicTBms Harpysku t, u 0,1 0,25 0,5 1 2 8 24
KoahduumeHT n 1,7 1,5 1,35 1,25 1,2 1,1 1,05

7.2.4 KoahpuumeHT ycnosmin paboTbl OCHOBaHUS yc NPUHMMAETCA No Tabnuue 7.2 B
3aBMCMMOCTU OT BMfa 1 CNOCO6OB YCTPOICTBA (PyHAAMEHTOB (KPOME OMop MOCTOB).

Tabnuuya 7.2

Buapbl pyHAaMEHTOB M CMoCco6bI MX YCTPOKCTBa KoathpmumeHT ve

CTon6uatble v gpyrve Buabl (hyHAAMEHTOB Ha eCTECTBEHHOM OCHOBaHUM 1,0

To e, Ha NOACbINKax 0,9
BypoonyckHble cBan C NPUMEHEHNEM TPYHTOBbLIX PACTBOPOB, MPEBbILIAKOLLMX M0 1,1
MPOYHOCTY CMepP3aHNsA BMELLAOLLME TPYHTbI

To e, NP1 paBHOMEPHOW MPOYHOCTU FPYHTOBbLIX PACTBOPOB 1 BMELLAIOLLEr0 rpyHTa 1,0
OnyckHble 1 6ypoHabUBHbIE CBaK 1,0
Bypoo6casHble, 3a6MBHbIe 1 6yp03abKBHbLIE CBaW NPW AnaMeTpe TIMAEPHbIX CKBaXKMH 1,0
meHee 0,8 gmameTpa cBav

Bypo3abuBHble Npy 60/bLUEM AMAMETPE NINAEPHBIX CKBAXKUH 0,9
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3HaueHna KoamuumeHTa e, MPUBEAEHHbIE B Tabnuue 7.2, LOMYCKaeTCs YBeNMUMBaTb
MPONOPLUMOHA/IbHO OTHOLLEHWIO MOJIHOW Harpy3kn Ha PyHAaMeHT K CyMMe MOCTOSHHbIX U
[JIMTENbHbIX BPEMEHHBIX Harpy3okK, HO He 60/ee YeM B 1,2 pa3a, ec/iv pacyeTHble 3HaYeHUS
AethopmaLMii OCHOBaHWSA NPy 3TOM He 6yAyT NpeBbIwaTh NpefesibHO J0NYCTUMbIX 3HAYEHUIA.

7.2.5 Mepefaya Ha yHAAMEHTbI MPOEKTHbIX HArpy30K LOMYCKaeTCs, Kak npasunso, npu
Temrnepatype TrPYyHTOB B OCHOBaHUW COOPYXEHWA He Bbllle YCTaHOB/IEHHbIX Ha
9KCMNyaTauNOHHBIA NEepuof pacyeTHbIX 3HaYeHUn. B HeobXxogumbIx cny4vasx cnegyet
npegycmarpviBaTb MeponpuAaTUA MO NpeABapuTeNibHOMY (L0 3arpy)xeHus (yHAaMeHTOB)
OX/TKAEHWIO NIACTUYHO-MepP3/bIX PYHTOB (6.3.5) 40 YCTAHOB/IEHHbIX PacYeTOM 3HAYeHUM
Temnepartypbl.

Mpy COOTBETCTBYHOLLEM O0OOCHOBAHUM pPacyeToOM OCHOBaHMA MO  AedopMauusm
[ONYCKaeTcs 3arpyXarb PyHAAMeHTbl NPV TemnepaTypax rpyHTa Bbille pacyeTHbIX, HO He
Bblle 3HayeHnii: T = Tpr — 0,5 °C — ANd necyaHblX U KPYNHOOG/IOMOYHBLIX [PYHTOB
MT=Te—1°C — and FNHUCTLIX, TAe Tor — TEMMEPaATypa Havana 3amep3aHusi rpyHTa
(B.5). HecyLwjasa cnocobHoCcTb OCHOBaHWA Fy B 3TOM Ciy4ae [O/KHA OMNpeaensTsca npu
pacyeTHbIX TemrepaTypax rpyHTa, YCTaHaB/MBaeMblX 0e3 y4yeTa TEMnjoBOro BAUAHUA
coopy>keHus rno gopmyne (7.8), NnprHMMas Ko3h(hULUMEHT vyt NO pacyeTy.

7.2.6 PacyeTHble TemnepaTypbl TPYHTOB Tm, T; W Te ONpeaensat0TCa pacyeToMm
TEn0BOro B3anMOZENCTBUA COOPYXKEHUSI C MHOTO/IETHEMEP3/IbIMWA TPYHTaMW OCHOBaHUA B
nepuoanyeckn YCTaHOBMBLLEMCA TEMNJI0BOM pPexume C YYeTOM MepeMEHHLIX B T0L0OBOM
rnepuoje yc/oBuii Ten006MeHa Ha MOBEPXHOCTU, (POPMbI 1 Pa3MepPOB COOPYXXEHUS, TNYOUHbI
310KEeHUA M PacnonoXeHus (yHAAMEHTOB B MaHe, a TakXe TenaoBOro pexvmMa
COOPYXXEHUA U MPUHATLIX CMOCOO0B M CPefCTB COXPAHEHUA MepP3/10ro COCTOSHUA TPYHTOB
OCHOBaHM4.

Mpn pacyeTax MHOTFOMETHEMEP3/bIX OCHOBaHWM MO Hecyllelr CNocobHOCTU W
AethopMaLmsamM pacyeTHble TemnepaTypbl FPYHTOB Tm, T; U Te CneayeT NPUHNUMATb PaBHbIMI:
Tm — MakcManbHOW B rOAOBOM Mepuofe TemrnepaType TFpyHTa B YCTaHOBMBLUEMCS

3KCMNyaTalMoOHHOM pPeXXnme Ha rnyouHe 3a10)KeHust PyH4amMmeHTa zd, OTCHUUTbIBAEMOM OT

BEPXHE NOBEPXHOCTU MHOTO/IETHEMEP3/IOT0 FPYHTE;

Te — MakcvMasibHOW B rO0BOM Mepuoje CpeaHein no rnybuHe 3a10XeHUs PyHLameHTa Zq
TemnepaTtype MHOrO/IeTHEMEP3NOro rpyHTa B YCTAaHOBMBLUEMCA 3KCryaTalMOHHOM
pexwvmMe (3KBMBa/IEHTHasA Temrnepartypa rpyHTa);

T, — Temnepatypa MHOrO/IETHEMEP3NOr0 rpyHTa Ha [aHHOM rNybuHe z OT €ero BepXHel
MOBEPXHOCTU, NPUHMMAEMOM Ha MOMEHT YCTaHOB/eHUS TeMnepaTypbl Te.

7.2.7 [Ons OCHOBaHWA CBailHbIX, CTONGYATBIX W APYrMX BULOB (PYHAAMEHTOB
COOPY>KEHWI C XONOAHbIM (BEHTUAMPYEMbIM) MOAMNOMLEM, ONOP TPY6ONPOBOLOB, /IMHWIA
anekTporiepefayn, aHTEHHO-MaJTOBbIX COOPY)KEHWIW, KPOMe OCHOBaHWIN Orop MOCTOB,
pacuyeTHble TeMnepatypbl FPYHTOB Tm, T, U Te LOMYCKaETCA ONpPeAenaTb no popmMynam:

NSl OCHOBAHMIN COOPY>KEHMIA C X0NOAHbIM NOANONLEM
Mof cepeauHoli COOpYXKeHs

Tm,z,e = (Tg — Ty )am,z,e +(To = Tg)Ky + T » (7.4)
noj Kpaem Coopy>XeHunAd
Tm,z,e = (T(; _be )am,z,e + (I-O _T(J,)(O’sam,z,e + kz) +be ! (7'5)
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Moz Yrnami CoopyKeHust
Tmze= (To —Ths Yotm 26+ (To -To)(O, 7500 7 ¢ +Kg) + Tt » (7.6)
[19 OMOP NMHWI 3NeKTPoNepeaay, aH TeHHO-MauYTOBbIX COOPY>KeHUi 1 TPy6oNpOBOAOB
Tinz.e = (To = Tot )0,z eKts + Tor » (7.7)

roe Ty —pacyeTHas  cpefHerofoBasi — TemrepaTypa Ha  BEpXHeid  MOBEPXHOCTM

MHOr0/IETHEMEP3/IOr0 FPyHTa B OCHOBaHWM COOpyXeHus, °C, onpefensemas
cornacHo npunoxeHuto [;
Tor — TEeMMepaTypa Havyana 3amep3aHusa rpyHTa, °C, onpefensemMas COriacHo
NPUIOXeHNto b;
To — pacyeTHasa cpefHerogosas Temrnepatypa rpyHTa, °C, onpefensemas COrnacHo
npunoxexHuio I
Olm, Olz W Ole — KOAPMULMEHTBI CE30HHOTO W3MEHEHWS TemnepaTypbl FPYHTOB OCHOBaHWA,
NpUHMMaeMbIX NO Tabnuue 7.3 B 3aBUCMMOCTM OT 3HAYeHWUs MapameTpa

Z,/Cq /7\,f ) CO'S (q0,5),

rae z — rnybumHa oT KpoB/iv MHOTO/IETHEMEP3/10r0 FPYHTa, M;

Ct— 06beMHas TenoemkocTb, I/ (M3 - °C), onpeaensiembie COrnacHo
NpUNoXeHuto b;

At — TENOMNPOBOAHOCTL Mep3ioro rpyHta, Bt/(m3-°C), onpegensembie
COrnacHo NpUNoXeHuio b;

K1, k2 1 k3 — KO3I(DPULMEHTLI TEMSIOBOIO BIUAHMSA COOPYXXEHWS, MPUHUMaeMbIle
no Tabnuue 7.4 B 3aBUCMMOCTM OT OTHOWeHW zZ/B n L/IB, L n B -
COOTBETCTBEHHO [A/IMHA U LUMPUHA COOPYXKEHWS, M;

Kis — KO3(D(OMUMEHT TEMI0BOr0 BAUAHUSA W3MEHEHUSI MOBEPXHOCTHbIX
YCNOBUIA Npn BO3BeAEHUN (PYHAAMEHTOB NIMHENHBLIX COOPYXXEHWA,
NPUHMMaeMblin No Tabnuue 7.5 B 3aBUCMMOCTY OT BUAA U TNYyOUHBI
3a10)KeHns ()YHAAMEHTOB Z, M.

Tabnunya 7.3
3HaueHus z /cf [hg, €% (4%
KoatdmumeHTbl
0 1000 2000 3000 4000 6000 8000 10000 | 15000 | 20000
©) | (@5 | (60) | (75 | (100) | (125) | (150) | (175) | (250) | (300)
Ol 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)
Ole 0| 014 0,26 0,38 0,47 0,61 0,70 0,77 0,85 0,90

) | (0,21) | (0,38) | (0,51) | (0,61) | (0,68) | (0,74) | (0,78) | (0,85) | (0,88)
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Tabnunuya 7.4
dopma KoathhmupmeHTbl kK gns onpeaeneHns Tm, Tz, Te
coopyxeHnsa B | L/B ki npn z/B ko npn z/B ks npu z/B
nnaxe 025 05| 10| 20 [025] 05 | 1,0 | 20 [ 025 05 | 1,0 | 2,0

MpamoyronsHasa| 1 | 0,41 0,67|0,87|096|0,17|0,28|0,39|0,47|0,06|0,10|0,17 0,22
0,21(0,38|0,57|0,75|0,09 | 0,16 | 0,25 | 0,34 | 0,03 | 0,05| 0,09 | 0,14

2 /033|056|080|093|0,15|0,26 | 0,37 |0,45|0,04|0,08 0,14 | 0,20
0,17(0,31(0/50|0,68 | 0,08 | 0,24 | 0,23 | 0,32 | 0,02 | 0,04 | 0,08|0,12

3 1032|053|0,76|091|0,15|0,25|0,36|0,44|0,04|0,08|0,13|0,19
0,16 | 0,30 0,47 | 0,65 | 0,08 | 0,14 | 0,22 | 0,31 | 0,02 | 0,04 | 0,07 | 0,12

>51029|050|0,71|084|0,15|0,25|0,35|042|0,03]|0,07 0,12 | 0,18
0,14 (0,27 | 0,44 | 0,62 | 0,07 | 0,24 | 0,22 | 0,30 | 0,02 | 0,04 | 0,07 | 0,11

Kpyrnas - 1045(0,71(089(097(022|032|040|045| - - - -
0,23(0,41(0,62|0,78|0,13 0,20 | 0,28 | 0,36

MpumeyvaHunsn

1 B uucnuTene ykasaHbl 3HaveHUs KoahduuveHToB k ana temnepatyp Tm U T, B 3HamMeHaTene — 4/ia
Temnepatypsbl Te.

2 MNpw 2/B = 0 KoahhmumeHTbl K1, ko 1 ks cnegyeT npuHUMaTh pasHbIMu 0.

Tabnunuya 7.5
KoathpmumeHT kis npm z, m
Buabl pyHAamMeHTOB 102 oT2206 -~
MaccuBHbIe 1 CBaliHble C pOCTBEPKOM, 3aray61eHHbIM B TPYHT 0,7 0,9 1,0
CaaiiHble C BbICOKMM POCTBEPKOM W COOPHbIE NOZ ONOpbl pAMHO- 0,9 1,0 1,0
CTOEYHOro Tvna

7.2.8 PacueTHble TemnepaTypbl MHOTFOMIETHEMEP3/bIX FPYHTOB OCHOBaHUs 6€3 ydeTa
TEN0BOr0 BAMSIHNS COOPYXKEHMS OMPEeAENsoTCs No (opmyne

Tmze = (To— Tbf) 0m,ze + Thf, (7.8)

rae 0603HaveHus Te e, 4To B hopmyne (7.4).

7.2.9 PacyeTHble TemnepaTypbl FPYHTOB OCHOBaHWM (hyHAAMEHTOB, OX/IaKAaeMbIX
CUCTEMOI BEHTU/IMPYEMBIX TPy, KaHa/oB Wav nonoctein B hyHaameHTax (6.3.3), cnepyet
onpegensaTb U3  COBMECTHOFO  TEMJIOTEXHUYECKOr0 pacyeTa OCHOBaHUS W CUCTEMbI
OXJTKAEHWS, UCXOAA U3 YCNOBUS

Ty<T,, (7.9)

roe To— pacueTHas  CpefHerogoBas  TemmepaTypa  Ha  BepxHeid  MOBEPXHOCTM
MHOFO/IETHEMEP3/10T0 FPYHTa B OCHOBaHUM COOPYXKEHMS, OTBEYAtOLLAs MPOEKTHOMY
MOMOXKEHMIO rPaHULbl CE30HHOT0 OTTaVBaHWUS TPYHTOB, BK/OYas TPYHTbI MOACIMKM.
Mpy paBHOMEPHOM PacroNOXEHUM OXNAKAAOWWMX TPY6 WAM KaHanoB MOf BCe
MAOLWAAb0 COOPY)XXEHMSI pacyeTHble TeMMNepaTypbl FPYHTOB B €0 OCHOBaHUM Tm, T, 1 Te
[0NYCKAETCs ONpeaensTh Kak /1 COOPYXXeHUIA C X0NoAHbIM NoAMNo/nbeM (7.2.7) Npu cpegHeM
MO N/IOLLAAN COOPYXKEHWS 3HaUEHUN TemnepaTypbl To.
PacueTHble TemnepaTypbl FPYHTOB OCHOBaHWIA (BYHAAMEHTOB, NPY MCMO/b30BaHWN
TEPMOCTaOMNN3ALIMN TPYHTOB  [IONYCKAeTCs PacCuMThbiBaTb YMUCMEHHbIMKM METOAaMU  C
YUETOM M3MEHEHUS TEMMEPATYp MPU IKCMTyaTaLny COOPYXKEHNS.
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7.2.10 Hecywas cnocobHOCTb OCHOBaHWA OAMHOYHON cBan Fy N0 pesynbTaTam
MONIEBbIX MCMbITAHUA CBali CTATUYECKOW BAAaB/NMBAtOLLEN HarpysKoin onpefensercsa o

(hopmyne

F
Ry =yk—=, (7.10)

Yg

rae k — KoapuumeHT, yunmTbiBalOWMIA  pas3inume B YCMOBUAX paboTbl  OMbITHOM U©
MPOEKTMPYEMbIX CBail U ONpesenseMblin No popmyse

k= Fu,p/Fu,t, (711)

Fup W Fut — 3HaYeHne Hecylleid CNOCOBHOCTM COOTBETCTBEHHO MPOEKTUPYEMOIN W OMbITHOM
CBail, paccumTaHHble no dopmyne (7.2) No 3Ha4eHUAM R 1 Raf, NPUHUMAEMbIM
no Tabnuuam npunoXeHus B: [ns MNpOeKTUPYEMO CBau — MpW pacyeTHbIX
Temneparypax rpyHTa, YyCTaHaB/MBaeMbIX COr/acHO ykasaHuam 7.2.3 n 7.2.6,
a 4N19 OMbITHOW CBan — Npy TemnepaTypax, M3MePeHHbIX MPU UCMbITaHWW,

Fun— HOpMaTVBHOE 3HayeHWe NpeaenbHO A/IMTENIbHOrO COMPOTUB/IEHUS OCHOBaHMSA

ONbITHOM CBau CTaTUYECKOW Harpyske, onpefenisieMoe Mo AaHHbIM WCMbITaHMA
cBan B cooTBeTcTBMM ¢ TOCT 5686 ¢ yyeTom TpeboBaHuii TOCT 20522,
Yg — KOIPPULUMEHT HAAEXHOCTU NO FPYHTY, NPUHUMAEMbIN paBHbIM 1,1.

7.2.11 KONMMYECTBEHHYIO OLIEHKY XapaKTepUCTUK MeXaHWYeCKUX CBOMCTB M HecyLlel
CMOCOBHOCTN OCHOBaHWI CBail B MHOTONETHEMEP3/bIX FPYHTax MO AaHHbIM CTaTUYeCKOro
30HAMPOBAHNA MPOBOAAT Ha OCHOBE AMMUPUYECKMX U NONYIMNUPUYECKUX 3aBUCUMOCTEN
(tabnuy), YyCTaHaB/MBAEMbIX B pe3y/ibTaTe KOPPeNAUMOHHO-PErpecCUOHHOr0  aHaimsa
[aHHbIX NapaniefibHbIX UCMbITaHWI TPYHTOB NPSMbIMU MeTogamu, corfiacHo TOCT 12248 u
MOCT 5686, n MmeTOOM CTaTUYECKOro 30HANPOBaHNUA.

7.2.12 Hecyulyto cnocobHOCTb OCHOBaHMSI CTOMGYATOr0 (PyHAAMEHTa, Harpy>XeHHOro
BHELIEHTPEHHO CXXMMaLOLLEeA Harpyskom, [OMyckaeTcsa Onpefenstb B COOTBETCTBUM C
Tpe6osaHuamMn CIM 22.13330. Mpu 3TOM 3KCLEHTPUCUTETbI MPUIOXEHUS PaBHOLENCTBYOLLEN
BCEX Harpys3oK Ha ypOBHe MOAOLLBbI PyHAAMeHTa C/iefyeT OnpesensTb C YYETOM CMep3aHus
rpyHTa ¢ 60KOBOW NOBEPXHOCTbLIO HUXKHEN CTYMEeHN (hyHAaMeHTa Mo hopmyiam

ea= (Ma — M)/F; (7.12)
eb = (Mb — Maf)/F, (7.13)

€ €a N €p — COOTBETCTBEHHO 3KCLEHTPUCMTETbI MPUIOXKEHNS PaBHOAENCTBYIOLLEN BCEX
Harpy3oK OTHOCUTENbHO OCEN MPSIMOYrofibHOWM  NOAOLWBbLI  (hyHAAMeHTa
CO CTOpOHamu a n b, wm;
Ma 1 Mp — MOMEHTbI BHELUHUX CW/ OT PacCyeTHbIX Harpy3oK OTHOCUTE/IbHO TeX Xe
oceit, KH-m;
F — pacueTHas BepTMKa/ibHas Harpyska, KH, 0T coopy>eHus Ha OCHOBaHMe, BKNtOYas
BeC (hyHJaMeHTa 1 rpyHTa, IEXaLlero Ha ero yctynax;
Maf — 4aCTb MOMEHTA BHELLHWUX cW/, KH-M, BOCNPUHMMaeMasi KacaTe/lbHbIMU CUnamu
CMep3aHUsi MHOTO/IETHEMEP3/I0r0 FPYHTa C GOKOBbLIMU MOBEPXHOCTSAMU HUXKHEN
CTYNeHn PyHAaMeHTa BbICOTOM hy 1 BbluMCsieMas no opmyre

Maf = ytycRarhpab, (7.14)
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€ vt U yc — 0603HAYEHNA Te Xe, YTO B (hopmyrie (7.2);
Raf — pacyeTHOE COMPOTUB/IEHWE MEeP3/IOr0 rpyHTa casury, Klla, npuHMMaemoe
no 7.2.3.
Mpn 3KCLEHTPUCUTETE Harpysku OTHOCUTENbHO OfHON ocu (hyHAameHTa (ep = 0)
ponyckaeTtcst Mat, KH-M, onpeaensatb no gopmyne

Mat = yiyeRathpa(b + 0,5a), (7.15)

rfe a — CTOpoHa NoAoLLBLI PyHAAMeHTa, napaienbHas NIoCKOCTY AeACTBUA MOMEHTA, M.

7.2.13 PacyeT cBalHbIX (PyHAAMEHTOB Ha AeNCTBME FOPU3OHTA/IbHLIX Harpy3oK (Cus
U/MAM MOMEHTOB) 1 BO3AENCTBUIA (TEMMNepaTypHOro pacluMpeHns pocTBepKa 1 np.), cnegyet
NMPOM3BOAUTL C YYETOM WMHXXEHEPHO-reOKPUOIOrMYeCKMX YCOBUIA U3 YCNOBUA COBMECTHOM
paboTbl CBail W TPYHTOBOTO OCHOBaHMS C  UCMO/b30BaHMEM  arnpoBUpPOBaHHBIX
reoTeXHNYeCKNX nporpamm. PacyeTHas cxema [O/DKHa OTBeyaTb TpeboaHusm  7.1.2
CIM 24.13330. MeToamka pacyeTa JO/MKHA YUNTbIBaTb BAUSHUE NPOAOLHOM CUbI HA U3TNG,
a TaKXe nonepeyHbIX cU 1 AehopmaL i Ha NPOLO/IbHOE CXXaTue CTBOJIA CBaM.

B3aumogeiicTBre cBam C rpyHTOM (MO OOKOBOIM MOBEPXHOCTU W HWKHEMY TOpLY)
[ONYCKAeTCs y4MTbIBaTb C MOMOLLBIO HE/IMHENHbIX KOHTAKTHbIX 3/1eMEHTOB (KOHTaKTHOWA
mogenu). Mpu manbix (YNpyrux, NAUHERHbIX) AehopMaLnsX >KeCTKOCTb KOHTAKTHOro
afleMeHTa [O0/HKHa COOTBETCTBOBATb CTaHAAPTHLIM [edhopMaLMOHHBIM XapaKTepucTukam
rpyHta (mogynb Aaedopmaumii, KoaggpuumeHT [lyaccoHa). poOYHOCTb M MNnacTUYecKue
peopMaumm rpyHTa (KOHTaKTHbIX 3/1eMEHTOB Y OOKOBOM MOBEPXHOCTU CBauv W MOA ee
HVXXHUM TOPL,OM) C/leflyeT paccunTbiBaThb C NPUMEHEHNEM YC/TOBUSA NPeLesibHOro paBHOBECUA
KynoHa—Mopa. lMpu pacyeTe CBalHbIX rPYMn XapakTepUCTUKM KOHTAKTHbIX 3/1EMEHTOB
cnefyeT onpeaensTb C y4eTOM B3aMMOBINAHUSA MeXAY CBasgMU Yepes rPyHT.

[ns pacyeToB CBaliHbIX (DYHAAMEHTOB COOPYXXeHuin Il ypOBHS OTBETCTBEHHOCTM
[OMNYCKaeTCs MPUMEHEHWE NINMHEAHbIX KOHTAKTHbLIX 3/1EMEHTOB MpPW YCNOBUWM NPOBEAEHNS
pacyeta no npunoxeHuto [ CIT 24.13330 c y4yeTOM MWHXKEHEPHO-TEOKPUOIOrNYECKNX
YC/IOBWIA COMTaCHO NPUNOXEHNUIO XK.

7.2.14 PacyeT (DyHOAMEHTOB, BOCMPUHMMAKOLLMX 3HAYUTESIbHbIE TOPU3OHTA/IbHbIE
ycunus, cnefyet Npov3BOAMTL Ha MIOCKWUA CABUI B COOTBETCTBUM C TpeboBaHusaMM CI1
22.13330.

7.2.15 PacuyeT O0CHOBaHW/ MO BTOPO rpynne npeaenbHbIX COCTOSHUIA  (NO
AethopmMaLmsmM) Npon3BoANTCA UCXOAS N3 YCNOBUA

St < Su, (7.16)

rae st — fegopmaumns naacTMYHO-Mep3nioro OCHOBaHUA MOJ HarpyskorW OT COOPYXXEHUS,
onpegensemas cornacHo ykasanumam 7.2.16 n 7.2.17,
Su— NpefenbHO gonyctumas fedopmauus 0CHOBaHMS COOPYXKEHWS 3a PacyeTHbIN CPOK
ero aKcnnyatauuu, onpegenserca cornacHo CIl 22.13330.

7.2.16 Ocagkum OCHOBaHMI (hYyHAAMEHTOB, BO3BOAMMbIX Ha MAACTUYHO-MEP3/bIX
rPyHTax, cnefyet onpeaensrb:

a) Ana cronbuyartbiXx (PyHAAMEHTOB — B COOTBETCTBUM C ykaszaHusmmu CIT 22.13330,
NMPUMEHAA PaCUYETHYHO CXeMy B BUAE JIMHEHO-AehopMUPYeEMOro MosynpocTpaHcTBa Uan
NIVHEHO-[e(oPMMPYEMOro €108 KOHEYHOM TOJLLMHBI C YY4ETOM YKasaHuin 7.2.17,;

0) 4N OAUHOYHbLIX CBalHbIX ()yHAAMEHTOB — MO [JaHHbIM MOJEBLIX UCMbITAHWIA CBai
CTaTMYeCKON BAAB/MBAIOLLE HArpyskon, a A/ KyCcTOB WAX TpPynn cBail — COrnacHo
yKasaHuaMm CI1 24.13330 C ncnonb3oBaHWEM PacyeTHbIX CXeM, OCHOBaHHbIX Ha MOZeNu
rPyHTa Kak NMHeiHo-aedopMupyeMon cpeabl.
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PacueTHble  [e(hOpMaLMOHHblE  XapaKTEPUCTUKM  MNaCTUYHO-MepP3/ibIX  TPYHTOB
(KoahhnumeHT CxXMMaeMoCcTn & UM MoAay/b peopMauun Ef) cnegyeT nNpuHUMAaTh Mo
[aHHbIM KOMMPECCUOHHbIX WCMNbITaHWin B cooTBeTcTBUM ¢ TOCT 24586 npu pacyeTHOM
Temneparype rpyHTa, ycraHaenvMsaemon no opmyne (7.8).

7.2.17 Ocafikn OCHOBaHWiA, CMOXEHHbIX CUNbHOMbANCTBIMU FTPYHTaMU U MOA3EMHbIMU
NbflamMmy, a TaKxke B C/y4yasx 3arpyXeHus (yHAAMEHTOB MNpW TemnepaTtype TpyHTOB
OCHOBaHWA  Bblle  PacYeTHbIX  3HAYeHW, NPUHATBIX AN YCTaHOBWBLUErOCH
aKcnnyataunmoHHoro pexuma (7.2.5), cnepyet onpegenstb € YY4eTOM  U3MEHEHUS
AedopmaLMOHHbIX XapaKTePUCTUK FPYHTOB B 3aBUCMMOCTM OT TeMmnepaTypbl U BPEMEHM,
a TakkKe pasBUTMS NNacTUYeCKUX fdedopMaumini - nbfa, COrfacHO ykasaHusm 8.8
N NpUNoXxeHns M.

7.3 PacyeT oCHOBaHWi1 1 (hyHAAMEHTOB MPY UCMO/Ib30BaHMM MHOT01eTHEMEP3/bIX
rPYHTOB No NpuHuuny 11

7.3.1 PacyeT OCHOBaHWIA 1 (hyHAAMEHTOB MO NepBOI rpymnne npegenbHbIX COCTOSHUI
(Mo Hecywlelr cnocobHOCTM) HAANEXWUT MNPOU3BOAUTL B COOTBETCTBMM C TpeboBaHMSIMU
CIM 22.13330, ansa cBaiHbIX (PyHAAMEHTOB — B COOTBETCTBUN C TpeboBaHMsMM CIM 24.13330,
C YYeTOM YyKazaHuin 7.3.15-7.3.17.

MpunmMmeyaHWe — PacyeTHble CONPOTUB/IEHNS OTTasBLUMX WK OTTaMBaOLLMX TPYHTOB BAOSb
GOKOBOI/ MNOBEPXHOCTU CBail, NpuHUMaemble no CIT 24.13330, cnegyeT 6paTb C  MOHMXKAKOLMMU
KoahpuumeHTaMu, NPMHUMaEMbIMU COF/TaCHO NpuMedaHuio 2 (7.2.2).

7.3.2 PacyeT OCHOBaHW/A MO BTOPOM rpynne npegenbHbIX COCTOAHMIA  (no
fethopmauuam) cnefyeT MNpPOU3BOAWTL, Kak MNpaBWio, C YYEeTOM COBMECTHOM paboTbl
OCHOBaHMA N COOPY)XXeHusi. PacyeT oCHOBaHWIA Mo fedopmauusm 6e3 yyeta COBMECTHOM
paboTbl OCHOBAHWSA M COOPYXKEHUS LOMYCKAETCHA BbIMOMHATL B C/ydasx, MPeLyCMOTPEHHbIX
CI 22.13330, a Takxke A1s Bbibopa NPUHLMNA UCNOMb30BaHMS MHOTONETHEMEP3/bIX TPYHTOB
B KayecTBe OCHOBaHWIA M HeOOXOAUMbIX MEPONPUATUIA AN YMeHbLUeHWUS AedopMmarnii
OCHOBaHWMs.

7.3.3 PacyeTbl OTTaMBalOLWMX OCHOBaHWIA MO AedopMaLmsam He06X0AMMO NPOU3BOAUTb
B npegenax pacyeTHOM TrNyOUHbI OTTamBaHWUs TPYHTOB B OCHOBaHWM COOPYXXEHUS 3a
3a/laHHbIN CPOK ero aKcrayaraumm ty ¢ y4eTOM pas3BuTUSA 30HbI OTTaMBaHUA BO BPEMEHN.

PacueTHyt0 rnyouHy OTTavBaHUA TPYHTOB B OCHOBaHUW COOPYXeHUs crefyeT
onpegensaTb  Ha OCHOBaHUWM pacyeTa TerjoBOr0  B3aUMOLENCTBMS  COOPY)KEHWUS C
MHOTrO/IeTHEMEP3/IbIM TPYHTOM C Y4eTOM (pOpMbl, pasMepoB W TEMJIOBOr0  pexvma
COOPYXXEHUSA, TemMrnepaTypbl U TENIOMPU3NYECKNX CBONCTB FPYHTOB OCHOBAHWS.

[na npocTbiX No (hopMe COOPYXXEHWUI C paBHOMEPHOI MO M/oWaan TemnepaTypoi, B
TOM uucne Ans 3arny6/eHHbIX COOPY)XXeHWI, pacyUeTHYIO ry6UHY OTTaMBaHUA TPYHTOB B UX
OCHOBaHWMW H fonyckaetcs onpefensrts no npunoxeHnto K.

7.3.4 PacyeT oOcCHOBaHWiA NO pJeopmaumsm 6e3 ydeTa COBMECTHON paboTbl
OTTauBaKLLLEr0 OCHOBAHWS 1 COOPYXXEHUA HALMEXUT NPOU3BOANTL NCXOAA U3 YCI0BUA

s < sy, (7.17)

rae s—ocagka OCHOBaHMS  (hyHAaMeHTOB  (CoBMecTHast  gedopmaumsi  OCHOBaHUA
N COOPYXXEHWS MPW OTTaMBaHMM FPYHTOB B NPOLIECCE 3KCM/yaTaLun COOPYXXEHNS NOf
BO3AENCTBMEM COOCTBEHHOrO Beca TrPyHTa W AOMNOMHUTENIbHOW Harpy3kum ot
COOPY>KEHUS B NMpefenax pacyeTHon rnybuHbl otTamBaHus H);
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Sy — NpefenbHoe 3HayeHWe OCafKM OCHOBaHMS (PyHAameHTa (COBMECTHOIN aedopmaumm
OCHOBaHMSA W COOPY)XXeHUs), YycTaHaBnmMBaemoe cornacHo CI1 22.13330, a gnsa
mocToB — CI1 35.13330.

7.3.5 PacyeT oCHOBaHMI M (hyHAAMEHTOB Mo AedopmaumsiM C y4eTOM COBMECTHOW
paboTbl OCHOBaHMSA U COOPYXXEHWS CiefyeT NPOM3BOANUTL UCXOASA 13 YCIOBUA
Fq
F¢ < : (7.18)
Ye¥n

rae Fr— pacyeTHble YCWUWSA, BO3HMKAKOLME B 3/IEMEHTAX KOHCTPYKUMIA COOPYXXEHWUA MNpu
HepaBHOMEPHbIX 0CafiKax OTTanBatoLLero OCHOBaHS;

Ffd — NpefenbHble 3Ha4YeHMsi COMPOTMBIEHUS 3/IEMEHTOB KOHCTPYKLUWM COOPY>KEHWS,
paccyMTblBaemble N0 HOPMam NPOEKTUPOBAHUA COOTBETCTBYHOLMX KOHCTPYKLMIA;

Ye — KOIPULMEHT  YCNOBWIA paboThbl CUCTEMBI «OCHOBAHNE—COOPY>KEHME,
NPUHMMaeMbIi paBHbIM 1,25;

Yn — KOIPMUUMEHT  HAAEXHOCTM MO  Ha3HAYEHUID  COOPYXKEHWS,  MPUHUMAEMBbIiA
paBHbiM 1,2, 0,95 n 0,9 cooTBeTCTBeHHO A/ coopyxkeHui |, 11 n 1l ypoBHeii
OTBETCTBEHHOCTH.

PacyeT ycunuin B anemMeHTax (DyHAAMEHTHbIX KOHCTPYKLMIA N PeakTUBHBLIX [aB/ieHUN
TPYHTOB CnefyeT BbIMOMHATb, KakK MpaBWIo, YWUC/MEHHbIMA MEeTOAaMM Ha OCHOBaHWUU
YPaBHEHWIA CTPOMTENbHOW MeXaHWKM C YYeTOM 3aBUCMMOCTEN pPeaKTUBHbIX AaBfieHWin oT
HepaBHOMEPHbIX 0Caf0K OCHOBaHWA. [lpn 3TOM OTTaMBalOLLlee OCHOBaHWE [OMYyCKaeTcs
paccMaTpuBaTb KakK MHENHO-AeOPMUPYEMbIA CMON KOHEUYHOW TO/LWMHbI. JlonyckaeTcs
MPUMEHATb APYrMe pacyeTHble CXeMbl, B TOM YUCNe C WCMO/b30BaHWEM BepPOATHOCTHbIX
METOA0B pacyeTa, Y4YMTbIBAtOWMX CTaTUCTUYECKYH) HEOAHOPOAHOCTb OCHOBaHMs. [pu
pacyeTe OCHOBaHWIA 1 (hyHAAMEHTOB MO AehopMaLusam cpeaHee LaBfeHne Ha OCHOBaHMWe Mog,
MOJOLIBOM (hyHAAMeHTa OT OCHOBHOIO COYETaHWSA HarpysoK He [AO/HKHO MpeBbllaThb
pacyeTHOro [aB/ieHMsa Ha OCHoBaHMe R, onpegensemoro B cooTBeTcTBMn co CI122.13330 no
pacyeTHbIM XapaKTepuCcTUKam OTTanBatoLMX rPyHTOB.

7.3.6 Ocagky oOTTaMBalOLLero B MpOLecce 3KChayatauuy COOPYXeHUs OCHOBaHWS
cnefyet onpesfensaTb Nno opmyne

S = Sth + Sp, (7.19)

rae St — COCTaBMAMOLLASA OCA[KW OCHOBaHWSA, 06YCNOBMEHHas AEACTBMEM COBCTBEHHOMO BEca
OTTaMBAtOLLLEr0 FPYHTa, Onpegensemas no ykasaHmam 7.3.7;
Sp — COCTaB/IAOLLAA OCaflKN OCHOBaHWA, 00YCNOBMEHHAs AOMOMHUTENbHBIM [aBNeHVEM
Ha rPyHT OT [eiCTBMS Beca COOPYXKeHWs, onpesensemas rno ykasaHmsam 7.3.9.
7.3.7 CoCTaBnaoLLYH0 0CaIKM OCHOBaHWSA Sth, M, HAAEXUT ONpPeaensTb Mo dopmyrne

n
Sth = 2 (Ath,i + Mk iS4, (7.20)
i
re N — YWCMIO BbIAENEHHBIX MPU PacyeTe CI0EB FPYHTA;

Ath,i U Mihi — KOIPPULMEHT OTTamBaHWA, LON eAVHULbI, U KO3IPPUUUEHT CXMMaeMOCTH,
KMa™, i-ro cnost 0TTaMBaloLLEro rpyHTa, NPUHUMAEMbIE MO SKCNIEPUMEHTA/bHBIM
[laHHbIM COrNacHO yKasaHuam 7.3.8;

Gzg,i — BEPTUKA/IbHOE HANpPsKeHWe OT COOCTBEHHOIrO Beca rpyHTa B CepefvHe i-ro cnos
rpyHta, KIlla, onpefensemoe pacyeTom fAns TNyOWMHbI  zi OT  YPOBHSA
MNaHWPOBOYHbIX OTMETOK C YHeTOM B3BELUMBAIOLLErO AeCTBUA BOAb;

hi — TO/LWWMHA i-ro €105 0TTanBaroLLEro rpyHTa, M.
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r pnmMmedyaHune - B3BeluvBaroLee ABMCTBMG BOAblI NPU OoNpeaeneHnn Sy CNeEQYET YyUNUTbIBATb A4
BOAOMPOHMUAEMbIX TPYHTOB, 3a/IErAOLWLNX HMXKE PAaCHETHOIO0 YPOBHA NOA3EMHbIX BOA, HO BbilLE BOAOYMNOPa.

7.3.8 KoathpuumeHTbl OoTTamBaHWA An M CXXMMAEMOCTWU OTTauMBatOWEro rpyHTta ot
HaZNeXWT yCTaHaBNMBaTb, Kak MpaBuio, No pesynbtatam MoMEBbIX WCMbITAHUA Mep3/ibIX
FPYHTOB ropsaymm wrtamnom no metoguke MOCT 20276. Ecnn 3HaueHNa Ap U M MOMYYEHbI
Mo [AaHHbIM N1abopaTOPHbIX WCMbITAHWA TPYHTOB, TO WX pacyeTHble 3HAYeHUs npwu
onpejeneHMn 0CafloK OTTaMBalOLLEro OCHOBaHWA CredyeT YMHOXaTb Ha MOMpaBOYHbIN
KoaphmumeHT ki = 1 + Aij, rge Aij pa3HOCTb MeXAy CYMMapHOW /IbAUCTOCTbIO i-ro C/os
TPYHTa U NIbAUCTOCTHIO UCMBITAHHOTO 06pasLa, B3ATOro 13 3Toro c/os. [lonyckaercs BBOAUTD
MonpaBKW 3a HEMOJIHOE CMblKaHMe MaKpornop u HabyxaHue OTTamMBatOLLEro rpyHTa, eciu 3To
MOATBEPXKAEHO 3KCNEPUMEHT/IbHLIMU JaHHBIMU.

7.3.9 CocCTaB/sIloLLYH 0CaJKN OCHOBaHMS Sp, M, NPW pacyeTHOM CXeme B BUAE JIMHENHO-
AethopMMpPYeMOro C/ios KOHEYHOW TO/LLMHBI CresyeT onpeaensTs No popmyne

S, = pobkhzmth,ikmi(ki _ki—l)’ (7-21)
i=1

rfe po — LOMONHUTENIbHOE BEPTMKa/lbHOE [aBfleHMe Ha OCHOBaHWe Mof MOLOLUBOA
(hyHAameHTa, KIa;
b — wmpunHa nogoLBbl yHAAMEHTa, M;
kn — 6€3pa3mepHbIii KOIPMULIMEHT, onpefensemMbli no Tabnuue 7.6 B 3aBUCUMOCTU OT
OTHoweHua z/b, rae z — paccTosiHMe OT MOAOLWBbLI (hyHAAMEHTa [0 HWKHelN
rpaHUUbl 30Hbl OTTauMBaHWUS WM KPOB/M HEMPOCALOYHOro nNpu OTTamBaHuK
rPyHTa, M;
Mih,i — KOAMMULIMEHT CMMAEMOCTH i-TO CIost TPYHTa, KMa™?;
Ku,i — KO3(h(hMUMEHT, onpeaenseMblii No Tabnuue 7.6 B 3aBUCMMOCTU OT OTHOLLEHUS z/b,
rie Z — paccTosiHMe OT MOAOLLBbI (DyHAAMEHTA [JO CepefUHbI i-ro CNos rpyHTa, M;
Ki 1 Ki—-1 — KOathhmumeHTbI, onpegensieMble No Tabnmue 7.7 B 3aBUCUMOCTU OT OTHOLLEHMI a/b,
zilb v zi.a/b, TOE Zi W Zi-1 — pacCcTOAHME OT NOAOLLUBbI (PYyHAAMEHTa COOTBETCTBEHHO
[0 NOAOLLBbLI U KPOB/U i-I0 C/IOSA TPYHTA, M.
MpumedyaHMe — PacyeT pasBuTna 0CafoK OTTaMBalOLLEro OCHOBaHWA BO BPeMeHW cnepyeT

NPOM3BOAMTL MO CKOPOCTW MpPOTaMBaHWUs TPYHTOB MOA COOPYXKEHWEM, OMPEeAensieMoi TennoTeXHUYEeCKUM
pacyeToM.

Tabnuuya 7.6

2Ib K KoathpumumeHT Kmi ans rpyHTOB
KPYMHOOB/I0MOUHBIX | MECYaHbIX W Cyneceit CYT/IMHKOB rVH
0-0,25 1,35 1,35 1,35 1,36 1,55
0,25-05 | 1,25 1,33 1,35 1,42 1,79
05-15 | 1,15 1,31 1,35 1,45 1,96
15-35 | 1,10 1,29 1,35 1,52 2,15
35-50 | 1,05 1,29 1,35 1,53 2,22
5,0 1,00 1,28 1,35 1,54 2,28
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Ta6bnuuya 7.7
” KoathdmuwmeHT k npun a/b
1 14 1,8 2,4 3,2 5 10
0 0 0 0 0 0 0 0

0,2 0,100 0,100 0,100 0,100 0,100 0,100 0,104
0,4 0,200 0,200 0,200 0,200 0,200 0,200 0,208
0,6 0,299 0,300 0,300 0,300 0,300 0,300 0,311
0,8 0,380 0,394 0,397 0,397 0,397 0,397 0,412
1,0 0,446 0,472 0,482 0,486 0,486 0,486 0,511
1,2 0,449 0,538 0,556 0,565 0,567 0,567 0,605
14 0,542 0,592 0,618 0,635 0,640 0,640 0,687
1,6 0,577 0,637 0,671 0,696 0,707 0,709 0,763
1,8 0,606 0,676 0,717 0,750 0,768 0,772 0,831
2,0 0,630 0,708 0,756 0,796 0,820 0,830 0,892
2,5 0,676 0,769 0,832 0,889 0,928 0,952 1,020
3,0 0,708 0,814 0,887 0,958 1,011 1,056 1,138
3,5 0,732 0,846 0,927 1,016 1,123 1,131 1,230
4,0 0,751 0,872 0,960 1,051 1,128 1,205 1,316
6,0 0,794 0,933 1,037 1,151 1,257 1,384 1,550
10,0 0,830 0,983 1,100 1,236 1,365 1,547 1,696
16,0 0,850 1,011 1,137 1,284 1,430 1,645 2,095
20,0 0,857 1,021 1,149 1,300 1,451 1,679 2,236

7.3.10 Ocafiky 0OCHOBaHWA S NpU NpeABapuTe/lbHOM OTTauBaHUM WU 3aMeHEe NbANCTbIX
TPYHTOB [0 rNy6uHbl hpm AN yMeHbLUeHUs fedopmauuii ocHoBaHus (6.4.2), a Takke B

cnyyvasix,

Korga

cnom

CE€30HHOIo

MHOFO/IETHEMEP3/IbIM FPYHTOM, CNeflyeT OnpeaensiTb no gopmyne

rhe Spth — 0cagka

YNA0THEHNA

S = Sp;th t Sad,

npeaBapnTensHO
€CTECTBEHHOr0 HEMep3/10ro Cos rpyHTa TOMLMHON hpth NOL BO3AENCTBMEM Beca
COOpY>XeHus, onpegensemas B cootseTcTeum co CI1 22.13330;
Sad — OOMOMHUTE/bHAA 0C3dKa OCHOBaHMA TMpu OTTaMBaHUW MHOTONEeTHEMEP3/bIX
TPYHTOB B MpPOLECCe 3KCMJyaTauuMm COOPYXeHWs, onpefensemas no gopmyne
(7.20) gna uHtepBana rnyouH dw — hph, rae din — pacyeTHas rnybuHa oTTamBaHus

OTTadAHHOr O,

NpoMep3aHMS—0TTaMBaHUS  He

3aMEHEHHOI 0

C/nBaeTCcA

C

(7.22)

nnn

FPyHTa, CuuTas OT YPOBHA MNMaHWPOBKM TofA 3[aHVeM, YCTaHaB/IMBaemas
TENNOTEXHNYECKIM PAacUYETOM Mo NPUNoXKeHnto K.
Ny6UHY nNpeABapUTENIbHOTO OTTaMBaHWS WM 3aMeHbl TPYHTOB OCHOBaHUS hp it
CNneflyeT yCTaHaBMMBATb MCXO/S U3 YCNOBUA

Sp;th * Sad < Su, (7.23)

rae Sy — npefenbHo gonyctumas ana AaHHOro COOpyXXeHus ocaika OCHOBaHWUSA, NpUHMMaeMas
no 7.3.4.

7.3.11 KpeH (yHaamMeHTa | Ha OTTaMBalOLIEM  OCHOBAHWMW,  BbI3BaHHbIV

BHEUEHTPEHHbIMWA  HArpyskamn, HepaBHOMEPHbIM OTTanBaHMEM W HEOAHOPOAHOCTbLHO
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FPYHTOB, a TaKXXe BANAHMEM 6/IM3KO PacnonOXeHHbIX (hyHAAMEHTOB, CleayeT onpeaensiTb Mno
(hopmyne
i = (Sa— Sb)/b, (7.24)

e Sa U Sp — 0CafKa KpaeB ()yHaMeHTa,;
b — pa3mep hyHZaMeHTa B HanpaB/eHnn KpeHa.

7.3.12 PacuyeT rMbKUX JNIEHTOYHbIX (PYHAAMEHTOB Ha OTTamMBalOWMX B npouecce
aKcnyaTauuy COOPYXKEHUS TPYHTax HagneXuT MpPou3BOAMTb C YY4eTOM MepeMeHHON Mo
ANVHE (hyHAaMeHTa OcaflKh OCHOBaHWS, 00YC/IOB/IEHHON HepaBHOMEPHbLIM OTTaMBaHUEM
TPYHTOB MO COOpyXXeHueM. [pu onpefenieHWn peakTUBHLIX [AaBleHWl OTTanBatoLLEero
rPyHTa Ha NOAOLWBY (hyHAAMeHTa [OMYCKaeTCs paccMaTpyBaTb OTTaMBatOWMA FPYHT Kak
NIMHEHO-eopMMpYyeEMOe  OCHOBaHMe,  XapakTepusyemoe MepeMeHHbIM N0 4JIMHe
(hyHAameHTa KO3((MULMEHTOM MOCTENN.

7.3.13 OcagKy S CBallHbIX (YHAAMEHTOB W3 BUCAYMX CBail, MOTrPY>KEHHbIX B
npeaBapuTeNlbHO OTTasiHHbIE TPYHTbI, B TOM YUC/e NMPU KX IOKaSIbHOM OTTamMBaHum (6.4.3),
creflyeT OnpefensaTb Kak ANs YC/IOBHOTO (PyHAAMEHTa, rpaHuLbl KOTOPOro MPUHUMAKOTCH
cornacHo CIT1 24.13330. [Mpu 3TOM cnegyeT Y4uuUTbiBaTb BO3MOXHOCTb MPOSAB/EHUA
OTpULATe/IbHbIX (HEraTMBHbIX) CUM TPEHUS NO MepPUMETPY YCNOBHOTO (hyHAAMeHTa WUau Mo
MOBEPXHOCTWN OTAeNbHbIX cBail (7.3.16), a TakKe BO3AENCTBME FOPU3OHTA/IbHBLIX YCUIUIA Ha
(hyHLAMEHTbI B MEPUPEPUIHBIX HaCTAX 30HbI OTTamBaHUS.

7.3.14 PacueT cBali-CTOEK MO HecCyllel CNoCcO6HOCTU MPU ONMUPaHUN UX Ha CKaslbHble
AN Lpyrue MasioCKUMaemble Mpu OTTamBaHWW TPYHTbI CnefyeT NMpov3BOAWUTbL MCXOAA U3
yCnoBus

l:U
F SW_YpF”eg , (7.25)

rge F — pacyeTHada Harpyska Ha csato, KH;

Fu—Hecyllas crnocobHOCTb OCHOBaHMA OAMHOYHON cBau, KH, onpegensemas no
yKasaHusam 7.3.15;

Yk — KOAD(ULMEHT  HALEeXHOCTU, MPUHUMAEMbIA B COOTBETCTBUM C  YKasaHWUAMU
CIM 24.13330 B 3aBMCMMOCTM OT BMAA COOPYXXEHUS, KOHCTPYKUMW (DYyHAAMEHTOB
N NPUHATOrO cnocoba onpeaeneHns HecyLle CnocobHOCTU CBal;

Yp — KOI(PMULUMEHT YCNOBMIA PaboThbl FPyHTa NO GOKOBOW NOBEPXHOCTW CBail B npefenax
30Hbl OTTaMBaHWs, ONpefeNnsemblii MO OMbITHbIM [aHHbIM C Y4YeTOM CnocoboB
MOrpy>XeHns cBali; B 3anac HafeXHOCTW [LOMycKaeTca npuHumarth: yp = 1,1 — ana
3a6MBHbIX M 0Oypo3abuBHbIX; yp=1 Ana OypoHabMBHbLIX U OYPOOMYCKHbLIX CBai
C LEeMEHTHO-MecYaHbIM 3anosiHuTeneM nasyx u yp = 0,9 — ansa 6ypoonyckHbIX CBal
C MNblNeBaTo-rMMHUCTLIM 3aroIHUTENEM Ma3yX;

Fneg — OTpULaTENbHAA (HEraTMBHas) cuna TpeHus, KH, onpegensemas no ykasaHusam 7.3.16.

7.3.15 Hecyulyo cnocobHOCTb OCHOBaHWA CBau-CTOMKK Fy, KH, cnegyeT onpeaenstb

no ¢opmynam Ans 3alieMIeHHbIX CBaii-CTOEK, 3aeaHHbIX B HEBbIBETPE/bIN CKa/lbHbIA (6e3
cnabbIX NPOC/IOEK) FPYHT He MeHee Yem Ha 0,5 M

Fu=(RenAlyg)(1+0,4 l4 /dy); (7.26)
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ANA He3aleMNEeHHbIX CBali-CTOEK

F,=—, (7.27)

rae Ren — HOpMaTMBHOE 3HaYeHne BPEMEHHOI0 COMPOTUBEHUA TPYHTA NOJ, HUXHUM KOHL,OM
CBan 0JHOOCHOMY CXaTuto B 0TTasBLLEM BOAOHACLILLEHHOM COCTOAHMMU, KI1a,;
A — NoLaib ONUPaHKA CBaU Ha FPYHT, M2, MPUHUMAeMast A1 He3alleMIeHHbIX CBaii-
CTOEK CMJ/IOHOMO CEeYeHUsi WAN MOMbIX, HWKHWIA KOHeL, KOTOPbIX 3arosiHeH
B Mnpefenax BbICOTbl TPeX AMaMeTpoB GETOHOM, PaBHOW M/oLWaaW MOMNepPevHoro
ceyeHuns 6pyTTO; ANA 3aLleMIEeHHbIX CBali-CTOEK — M/IOWaau NonepeyHoro ceveHms
HUXKHEN YacTu (3a605) CKBaXKUHbI;
Yg — KOIPMUUMEHT HafeXHOCTW MO FPYHTY, NPUHMMAEMBIIA: 41 He3aLeMIeHHbIX cBai-
CTOeK paBHbIM 1,0, Ang 3alemneHHbIx — 1,4,
l¢ ¥ dr — COOTBETCTBEHHO r/Nly6MHA 3afe/IKN CBal B CKa/lbHbIA TPYHT W Hambonbluee
rnorepeyYHoe ceveHne 3aeNlaHHOM YacTu CBau, M.

|
3HauyeHue (hakTopa 3arnybneHuns 1+0,4 dianHmmaeTCﬂ He 6onee 3.
r

[N OKOHYaTe/IbHbIX pPacyeToOB OCHOBAHWIA COOPYXXEHWI, a TaKXe OCHOBaHWN,
C/TIOXKEHHBIX BbIBETPE/bIMK, pa3MAryaeMbiMu, €O CnabbIMM  NPOCTOAKAMMN  CKaSIbHbIMU
rPYHTaMu, HecyLlylo CnocobHOCTb CBauM-CTOWKM Fy cnepyeT MpuvHUMATL MO pesy/bTaram
MCNbITaHWI CBail CTAaTMYECKOW Harpy3Koia.

7.3.16 OTpuuatensHas (HeraTvBHas) cuna TPEHUS OTTaMBAtOLLEr0 rpyHTa No 60KOBOIA
MOBEPXHOCTY CBau

n
Fneg = Up-zl fn,ihi y (728)
1=
rae Up — NepMMETP NonepeyHoro ceyeHns ceau, m;
fni — OTpULATENbHOE TPEHME i-r0 CN0A OTTanBatOLLErO rpyHTa No GOKOBOW NOBEPXHOCTU
csan, KIlla, onpegensemoe MO OMbITHbIM [aHHbLIM; [OMYCKaeTca MpUHMMaThb
pacyeTHble 3HaveHus fri no CIM 24.13330 ;
hi — TO/IWMHA i-ro CN10s 0TTanBaroLLEero rpyHTa.

7.3.17. PacyeT KOHCTPYKUWIA CBailHbIX (DYyHAAMEHTOB CfeAyeT BbINOMHATL B
cooTBeTCcTBUM C YKasaHuamMM CI1 24.13330 C YY4eTOM WHXXEHepHO-reoKpMOoIorMYecKmnx
YCNOBUIA. PacyeT cBali MO MPOYHOCTN K fedopMaumsM MaTeprasia MOXET BbIMOMHATCA MO
peKkoMeHZaumaM MpuNoXKeHns X, C YYeTOM OTpuuaTesNibHbIX (HEeraTvBHbIX) CWU TPeHus
OTTauBaloOLLEro rpyHTa no GOKOBOW MOBEPXHOCTU CBau Fneg, OMpefensembix no 7.3.16 u
YCUNIA B CBasiX OT FOPU30HTaNIbHbIX Harpy3oK W BO3AENCTBUIA, OnpefenieHHbIX COrflaCHO
7.2.13.

7.4 PacyeT OCHOBaHWA W (yHAAMEHTOB MO YCTOMUYMBOCTM M MPOYHOCTM Ha
BO3/E€MCTBME CMT MOPO3HOI0 MyYeHus

7.4.1 PacyeT OCHOBaHWA W (hyHAAMEHTOB MO YCTOWYMBOCTM MK MNPOYHOCTU Ha
BO3JeNCTBME CUN MOPO3HOIO MyYEeHUS TPYHTOB CrefyeT MPOU3BOAUTL Kak NS YC0BUIA
aKcnyaTauuy COOPYXXeHUs, Tak U ANs YCNOBUIA Nepuoga CTPOUTENbCTBA, eCv 40 nepesayn
Ha (PyHZaMeHTbl MPOEKTHbIX Harpy3oK BO3MOXHO MpoMep3aHue TPYHTOB C/0Si CE30HHOr0
oTTamBaHuA (Mpomep3aHns), NPU HecnMBAtOLLENCs Mep3noTe — Taioro Cos CO CTOPOHbI
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MHOTrO/IeTHEMEP3/bIX  TPYHTOB. [py  Heo6XOo4UMOCTM B MPOEKTe  LO/MKHbl  ObITb
npesycMOTPEeHbI MePONpPUATUAA MO NPeAO0TBPALLEHMIO BbIMyYMBaHNA (PYHLAMEHTOB B MEPUOL
CTPOUTENbLCTBA.

7.4.2 YCTOMUMBOCTb (hyHAAMEHTOB Ha [eNCTBMe KacaTe/lbHbIX CWJT MOPO3HOI0 MyYeHns
rPYHTOB HaaneXxunt nposepATtb no FOCT 27217 wnn ycnosuio

Tthfh -F Sy—cFr, (729)

n

rAe Tt — pacyeTHasa yaenbHad KacaTefbHad cuia nydveHud, Klla, npvHMMaemas CorniacHo
yKasaHusam 7.4.3;
A — niowasb 60KOBO NOBEPXHOCTU CMep3aHns (hyHAaMeHTa B Npefenax pacyeTHOM
[NY6UHbI CE30HHOTO NMPOMEP3aHNS—OTTaNBaHNA TPYHTa, M?;

F — pacyeTHas Harpyska Ha (PyHAameHT, KH, npuHumaemasn ¢ KoagpduumeHtom 0,9 no
Hanbosiee HeBbIFOAHOMY COYETaHMIO HAarpy3oK W  BO3[AENCTBWIA, BK/KOYas
BblAeprusaroLlue (BeTpoBble, KpaHOBbIE U T. M.);

Fr — pacyeTHOe 3HaueHWe CW/bl, YAepXuBatowed (PyHAAMEHT OT BbiMy4mBaHus, KH,
NPUHNUMaemMoe Mo ykasaHuam 7.4.4;

Ye — KO3(h(pULMEHT yCnoBuiA paboTbl, NPUHUMaeMbI paBHbIM 1,0;

Yn — KOIPMPUUMEHT HALEXKHOCTM MO HA3HAYEHWIO COOPYXXEHWS, NPUHVMAEMbIA paBHbLIM
1,1, a gnsa (hyH4aMeHTOB Onop MocToB — 1,3.

7.4.3 PacyeTHYIO yaenbHYH KacaTesbHYH CUy MOPO3HOro nydeHus tm, Kla, cnegyet
onpeaensTb, Kak MNpaBWIO, OMbITHbIM nyTem. [ns coopyxeHuidi 1l n Il ypoBHel
OTBETCTBEHHOCTMN 3HAYeHUs T AOMNYCKaeTcsa NpuHMMaTb no Tabnvue 7.8 B 3aBUCMMOCTU OT
COCTaBa, BNAXKHOCTU U Yy6UHbI CE30HHOI0 NPOMeP3aHNsA U OTTanBaHWs TPYHTOB din.

Tabnunuya 7.8

3HaueHus i, KMa, npu rnybuHe

CE30HHOIro NpomMep3aHna — OTTanBaHUA
rpyHTbI M CTEMNEHb BOAOHACBILLEHNA

dth, M
1,0 2,0 3,0
MHUCTBIE NPY NOKasaTesne Tekydectu I > 0,5, necku 130 110 90
MeJIKue 1 MNblieBaTtble Npu cTeneHy BnaxkHocTn Sy > 0,95
FnmHKncTble Npun 0,25 < I < 0,5, Neckn Menkue 1 nblneeatble 100 90 70

npu 0,8 < S; < 0,95, KPYNHOO6/10MOUHbIE C 3aMOHUTENIEM
(TMHUCTBIM, Me/IKonecUaHbIM U MbliesaTbiM) cBbiwe 30 %
MnHucTble npu 1. < 0,25, Neckn Menkue 1 nblnesatble npu 80 70 50

0,6 < S, < 0,8, a TakKe KpyrnHOO6/10MOYUHbIe C 3arn0IHUTENEM
(rMHUCTBIM, MefIKonecyaHbIM 1 MbiiesaTbiM) oT 10 g0 30 %

MpnmeyvyaHnsa
1 lMpuBedeHHble B Tabnuue 3HauyeHus tm OTHOCATCA K MOBEPXHOCTU GETOHHOro gyHaameHTa. [An1a

(hyHAAMEHTOB M3 APYrvMX matepuasnioB TabiMuHble 3HAYEHUS Tm AO/DKHbI YMHOXATbCA Ha KOIPMPULMEHT Yar,
3HaueHMs KOTOPOrO faHbl B NMpUIoXeHUn B.

2 Ona I'IOBEpXHOCTQVI beH,El'aMeHTOB, MOKPbITLIX CheunasibHbIMM COCTaBaMWn, YMeHbLUAOWMMN CUNbI

CMep3aHusi, a Takke MpU MPUMEHEHUN [PYTUX MPOTUBOMYUMHHBLIX MEPOMPUSTUA, 3HAYEHWE T ChefyeT
MPUHUMATb Ha OCHOBAHWM OMbITHBLIX JaHHbIX.
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7.4.4 PacyeTHoe 3HaueHve cunbl Fr, KH, yaepxuBalowein QyHAaMeHTbl OT
BbINy4YnBaHWA, CiefyeT onpesenatb no popMmynam:
npv NCNoNb30BaHUM MHOT0/IETHEMEP3/IbIX FPYHTOB MO NpuHumMny |

n
Fr=UX Ry il ; (7.30)
i=1
npun ncnosib3oBaHM MHOron1eTHeMeP3/1bIX TPYHTOB NO NpUHUMNY 1
n
FI’ ZUZ fihi , (731)
i=1

e u— nepumeTp CeyeHUs NMOBEPXHOCTW CABUIa, M, MPUHUMAEMbIA PaBHbIM: 18 CBAMHbIX
N cTonbyatblX (QyHOAAMEHTOB 0€3 aHKepHOW MNAWUTbl — TMNEPUMETPY CeYeHus
(hyHOameHTa; And cTon6YaThbiX (YHAAMEHTOB C aHKepHOW MAMTON — nepumMeTpy
aHKepHOW NNnTI;

Rafi — pacyeTHOE COMPOTWBNEHME -0 C/I0S MHOTO/IETHEMEP3NI0ro rpyHTa CABWTY O
MOBEPXHOCTN CMep3aHus, KIla, npuHMMaeMoe MO WCMbITaHMSAM W Tabauuam
npunoxXxeHus B;

hi — TONLWMHA I-T0 €108 MepP3/10ro UAN TaIOro rPyHTa, PAcroOXKEHHOIO HYXKE NOLOLLBbI
C/1051 CE30HHOr 0 NPOMeP3aHNA—-0TTanBaHus, M;
fi — pacyeTHOe COMPOTUB/IEHME -0 CNOA Taloro rpyHTa CABUTY MO MOBEPXHOCTU
(hyHAameHTa, Kla, npvHMMaemMoe B COOTBETCTBUM C TpeboaHuamu CIT 24.13330,
C YYeToM nprmMeyaHunsa K 7.3.1.
7.4.5 3aaHKepeHHbIA cTONOYaTbIi PYHAAMEHT [O/DKEH ObiTb MPOBEPEH Ha OTPbIB
cunamMyM MOPO3HOIO MyYeHUsi CTONKN (PyH4AMeHTa OT aHKEPHOW ManTbl. YcuneHune Fm, KH,
paspblBatoLLee 3aaHKepPeHHbIN (DyHAAMEHT, ONpeLenseTca no opmyne

Fin = tAm — F, (7.32)

rae Am — nnowaab 60KOBOM MOBEPXHOCTM CTOMKM (hyHAAMEHTa, Haxopsuleics B npeaenax
C/1091 CE30HHOTO NMPOMEP3aHNs — OTTanBaHWA rPyHTa, M2,
7.4.6 TIOBEPXHOCTHbIE, Mano3arny6neHHble (yHAAMEHTbl U CBaliHble POCTBEPKW,

3aK/nafblBaeMble B C/I0€ CE30HHOIO MNpPOMep3aHns — OTTauBaHUS T[PYHTOB, CrefyeT
paccunTbiBaTb MO YCTOMUYMBOCTM Ha AEWCTBUE HOPMa/IbHbLIX CU/T MOPO3HOMO MyYeHUs U Mo
Aedopmaymsm.

YCTOIAYMBOCTb (BYHAAMEHTOB Ha [eACTBME HOPMasibHbIX CW/T MOPO3HOTO MyYeHWs
npoBepsieTcs No opmyne

PmAs SICF, (7.33)

n

rAe pm — yAeNbHOe HOPMa/ibHOE [aBfieHUe MyyYeHUs TpyHTa Ha MOAOWBY (hyHAaMeHTa
1 pOCTBepKa, Kla, ycTaHaB/IMBAeMOe MO OMNbITHbIM AaHHbIM;
A — NNoWab NOAOLLBLI (hYHAAMEHTA U POCTBEPKA, M2,

OcTa/ibHble 0603Ha4YeHUA Te Xe, 4TOo B (hopmyne (7.29).

PacueT no pgecopmauusm cnegyet nNpou3BOAUTb C YYETOM COBMECTHOM paboTsbl
COOPYXXEHUSI N HEPaBHOMEPHO BbIMyYMBAEMOr0 OCHOBaHMA. MMyYMHUCTOCTb TPyHTA Ccnefyet
onpepenats no MOCT 28622. lNpu 3TOM, BO3HUKaOLWLME B pe3y/bTarte HepaBHOMEPHbIX
MOAHATUA W ONYCKaHWWA (DYHLAMEHTOB  AOMONHUTENbHbIE YCUIUA B KOHCTPYKLMAX
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COOPY)XEHMSI HE [O/MKHbI MPeBbIWAaTb MNPeAenbHO AOMYCTUMbIX 3HAYEHWN, a KpPeHbl U
Nporun6bl He NPENSTCTBOBATL HOPMasIbHOM 3KCMN/yaTaL i COOPYXKEHMS.

8 OCO6EHHOCTM  MPOEKTUPOBAHMSA  OCHOBaHM WM (PyHOAMEHTOB  Ha
CUMbHONBbANCTBIX MHOIO/IETHEMEP3/bIX FPYHTaX U NOA3EMHbIX fibAax

8.1 Tlpy npPOeKTUPOBaHMM OCHOBaHWA W (YHOAMEHTOB Ha CWUIbHOMNbANCTbIX
MHOrO/IETHEMEP3/IbIX  TPYHTaX M MNOA3EMHbIX  fbAax  CcrefyeT  npegycMaTpuBaTh
MCMNOMNb30BaHNe TaKMX FPYHTOB B KayecTBe OCHOBaHWA, Kak mnpasuno, no npuHumny . B
cny4yasx Heob6X04MMOCTU WCMOMb30BAHUA CUbHOMBAMCTLIX TPYHTOB Mo npuHumny 1l
[O/MKHbI  00A3aTe/IbHO MpPeaycMaTpmBaTbCa  MEPoONnpuATUA MO UX  NpeaBapuTeNbHOMY
OTTauBaHWIO WM 3aMeHe NIbAUCTbIX TPYHTOB Ha HENpocaflovHble Ha pPacyeTHYH NyouHy
cornacHo 6.1.6 n 7.3.10.

8.2 [insa npepoTBpalleHns aetopmalnii NOBEPXHOCTM MIaHUPOBKU Yy COOPYXXEHUI ©
pasBUTUS TEPMOKApPCTa BC/EACTBME OTTamMBaHMUA MOA3EMHbIX /IbAOB WIN CUNbHOMbAMNCTLIX
FPYHTOB, 3aneralolnmx Ha HeboNMbloW rnybuHe OT  NOBEPXHOCTM, HEobX0AUMO
npeaycMmaTpuBaTb YCTPOWCTBO TEMOU30NAUMOHHON NOACLINKMA U (MIK) Tenno3awmuTHbIX
9KpaHOB B npefenax BCell 3acTpanBaemMoil nnowagku. TonwmHa MNoACbINKM hs, a Takke
napamMeTpbl Tenno3alMTHbIX 3KPaHOB ONPefensatoTcs MNPOrHO3HbIM  TEMIOTEXHUYECKUM
pac4yeToM W3 YCNOBUA COXPaHeHWs MPUPOAHOro TeMmnepaTypHOro COCTOSHUSA TPYHTOB M
MOMOXEHNSI BEPXHEN MOBEPXHOCTU MHOFOMETHEMEP3NOr0 FPyHTa UM ee NOBbILLeHUS. Ans
CMNJIOLLHbIX MOZACHINOK 3HaYeHwue hs, M, 4OMYCKaeTCs onpeaensdTs no gpopmyne

d’
hs =dipsn| L2 N |, (8.1)
th,n

rae dinn W dihsn — HOPMATMBHbIE  TNIyOMHbI  CE30HHOTO  OTTaMBaHWA  COOTBETCTBEHHO
MPUPOAHOro TPyHTa W TPYyHTa MNOACLINKW, M, OMNpeaensemMble COrnacHo
npunoXeHuio I

df, —ponyctumas rny6uHa Ce30HHOTr0 OTTauMBaHWA MPUPOLHOTO TPYHTa MOA

MOACLINKOW, M.

TpeboBaHus K MmaTtepuany MOACLINOK, cnocobam WX YKAagKM W YNIOTHEHUS
yCTaHaBNMBAKOTCA B NMPOEKTE C YY4ETOM MECTHbIX YCN0BUiA 1 6.3.14 n 7.5.4.

8.3 OcHoBaHMs (hyHOAMEHTOB, 3aKnafblBaeMblX B Mpefenax TONWMHbI MOACHINKK,
crefyeT paccuuTbiBaTb MO HeCylleil CnocobHOCTM WM AetopMaumsim B COOTBETCTBUU C
Tpe6oaHuamn CIM 22.13330. Mpy OTCYTCTBAM MePONPUATUIA MO YKPEneHWto 0TKoca
MOZACLINKKN, PaccTOSAHME OT LLOKONA COOPYXKEHUA [0 O6POBKW MOACHIMKM LO/MKHO ObiTb He
MeHee 3 M, a KpyTM3Ha OTKOCOB MOACLINKK He 6onee 1:1,5 Ans KpynHO06/10MOUHbIX FPYHTOB,
1:1,75 — Anga neckos n 1:2 — ana Npoyunx MaTepuanos.

Ecnm  ctonbuatble WM NIEHTOYHble  (DYHAAQMEHTbl  YCTaHaB/IMBAKOTCA  Ha
MHOrOfleTHEMEP3/Ible TPYHTbI, COepXKaLlime NoA3eMHbIe /bAbl, MeXAY MX NOLOLUBONA U CNoem
MOA3EMHOr0 /ibJa fO/MKHA ObITb MPOC/OMKA NPUPOAHOIO FPYHTA, MCKYCCTBEHHO Y/I0XKEHHas C
YNJIOTHEHNEM TPYHTOBasA NOAyLKa W (MAM) HECYLUMIA Tenno3aluTHbIA 3KpaH. TOMWuHY
NPOCNOViKM (NOAYLLKM) criefyeT NPUHUMAaTL UCXOAA M3 pacyeTa OCHOBaHWA Mo geopmaLuu,
HO He MeHee YeTBepTM LIMPUHBbI NOAOLIBbLI (hyHAaMeHTa. [lapameTpbl Tenn03alMTHOro
3KpaHa onpefenarTca TEMI0TEXHNYECKUM PacyeToOM C YYETOM Tensonepesayn oT 34aHUs K
TPYHTY OCHOBaHUA Mo (PyHAAMEHTY.
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8.4 TMpwn ycTpoiicTBe CBaliHbIX (PYHAAMEHTOB Ha Y4aCTKax C CW/bHOMbAUCTLIMU
rPyHTamy U NOA3EMHbIMU NbAamu criefyeT MPUMEHATb OYpPOONyCKHbIE CBau C 3a/IMBKOM
N3BECTKOBO-MECYaHbIX UM LIEMEHTHO-MEeCcYaHbIX PacTBOPOB C PACCTOAHMEM B OCAX HE MeHee
[BYX [MamMeTpPOB CKBaXWHbl. CBav He [O/KHblI ONMUPaTbCA Ha MPOCAOM fbAa, a Moj UX
TOPLOM CfeflyeT YCTpavBaTb YM/IOTHEHHYH TFPYHTOBYIO MOAYLUKY TO/LIMHON He MeHee
AnaveTtpa ceBav. OTTamBaHWe rpyHTa BOKPYr CBaM W TMOL €e HWKHMM TOpPLOM He
[onycKaroTcs.

8.5 PacueT OCHOBaHWI MO Hecylleld CnocOBHOCTU CcnefayeT MNPOBOAUTL C YYETOM
N3MeHEeHNs TeMnepaTyp B TEUEHWe IKCryaTaumn:

AN cTonbyatbiX (DYHAAMEHTOB Ha CU/IbHOMBAUCTLIX FPYHTaX M MOA3EMHbIX flbfax —
no 8.7,

AN CBaliHbIX (PYHAAMEHTOB B CUJ/IbHOMBAUCTBIX FPYHTaX — no 8.9, a B NOA3eMHbIX
NbAax — NO faHHbIM MO/EBbIX UCMbITaHUIA CBail CTaTUYEeCKON BAAB/MBAIOLLEN HArpy3KOiA.

8.6 PacueT ocHOBaHWIA No Aedhopmauuam crefyeTt Npov3BOAUTb:

419 CTON6YaTbIX (PYHAAMEHTOB Ha CUNbHOMBANUCTLIX FPYHTaX U MOA3EMHbIX NibAaxX — Mo
yKasaHuam 8.8;

AN CBaHbIX (PYHAAMEHTOB B CU/IbHOMBAUCTbLIX TPYHTaX M MOA3EMHBIX fib4axX — MO
[aHHbIM MOJIEBLIX UCMbITAHWIA CBal CTaTUYECKON BAABNMBAIOLLEN Harpy3KOM.

8.7 Cwuny npefenbHOro COMPOTUB/EHUA (HECYLLYHD CrMOCOGHOCTb) OCHOBaHWA
cTonbyatoro (yHAameHTa Ha CWUNbHOMbAUCTLIX TPYHTAX U MOA3EMHBbIX flbAax cnegyert
onpesensaTb Mo 7.2.2, Npu 3TOM 3Ha4YeHNs R 1 Rar onycKaeTcsa NpuHMmars no tabnvuam B.2
nB.3.

8.8 OcafKy OCHOBaHMSi CTO/I64ATOrO0 (PYyHAAMEHTA HA CWIbHOMbAUCTBIX TPYHTax W
MoA3eMHbIX /ibfax S ceayeT onpesenatb no opmyne

S=Sp+st (8.2)

rfae sp— ocagka, 06ycnoBneHHas YNJOTHEHWEM OCHOBaHMS MOJ, Harpyskow, onpefensemas
no .1,
St— 0Caflka, 00YCNOBNEHHas NNAaCTUYHO-BA3KMM TEYEHMEM FpyHTa 3a 3afaHHbli CPOK
aKCrnnyaTaLumn Coopy>XeHus, onpeaensemas no opmysne

St = tun, (8.3)

3[1ecb ty — 3afj@aHHbIV CPOK 3KCMyaTaumm 3aaHns (COopyXXeHus), roa,;

N — CKOPOCTb 0CafKu, M/rog, onpegensieMas WCX0AA W3 MOLEN NMHEWHO- WK
HENIMHENHOBA3KOr0  MONYNPOCTPaHCTBA;  AOMNYCKaeTcAd  onpefensTs  nNo
npunoxeHuto U.

8.9 Hecylwuyto cnocobHOCTb OCHOBaHUA CBAHOrO pyHAaMeHTa Fy B CUNbHONBAUCTBLIX
rpyHTax cnegyeT OnNpeaensaTb, Kak MNpaBwuio, MO [aHHbIM MOMEBbIX WCMbITAHWIA CBail.
[onyckaeTtcs onpefensTb HeCYLLYH CMOCOBHOCTb CBav pacyeToM B COOTBETCTBUU C 7.2.2 U
7.2.3 N0 HaMMeHbLUeMy 3HaYeHNo Fy, NONYyYEHHOMY MO YC/I0BUAM €€ COMPOTUB/IEHUS CABUTY
Mo rpyHTOBOMY PacTBOPY W CABUTY TPYHTOBOIO PacTBoOpa Mo KOHTaKTY C SIbAUCTLIM FPYHTOM.
B nocnesHem cnyyae 3HayeHue Fy, KH, cneflyet paccumTbiBaTh Mo popmyse

Fo ="V {RA\N + j%l[(l— i ) Ren,j +1i, jRshii, j } Ash,j} , (8.4)

rae yt U yc — 0603Ha4YeHns Te Xe, YTo 1 B (hopmyne (7.2);
R — pacyeTHOe COMpOTUBNEHNE CU/IbHOMBAUCTOrO FPYHTa WKW fbAa MO HUWKHUM
KOHUOM cBau, K[a, onpegensemMoe N8  CWIbHOMBAWUCTBIX  FPYHTOB
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NHTepnonauuer Mexxay 3HadeHusMn R no Tabnuuam B.1 1 B.7, a agns nbaos —
no Tabnuue B.7;
Ay — NNOLLA/b NOMEPeYHOro CeHeHUs CKBXKMHBI, M?;
iij — IbANCTOCTb 3a CHET NeAsHbIX BK/IKOUYEHWNIA j-r0 CN0SA FPYHTA;
Rshj; Rsh,ij — pacyeTHble COMpPOTUB/EHNS casury rPYHTOBOrO pacTeopa no
MHOIO/IETHEMEP3/IOMY TPYHTY U TPYHTOBOrO pacTBopa Mo fbAy ANA CepefuHbl
j-ro cnos, KlMa, NpUHNUMaeMble COOTBETCTBEHHO Mo Tabnvuam B.4 n B.7;
Ash,j — NoLLaabs NOBEPXHOCTU cABWUra B j-M Cfioe, Oonpegensemas B 3aBUCMMOCTM OT
AnaMeTpa CKBaXKMHbI, M2,

Ecnn npoyHOCTL CMep3aHNa TPYHTOBOI0 pacTBopa C MOBEPXHOCTLIO CBau Raf < Rsh, TO
pacyeT Hecyleli crnocobHocTn ceam Fy no copmyne (8.4) cnefyeT Npov3BOAWUTL NpU
3HayYeHusAX Rsh = Raf, MpUHMMaA niowaib NMOBEPXHOCTU CABUra B j-M C/lI0e TPyHTa Ashj
paBHOW NOLLAAM MOBEPXHOCTY CBan B 3TOM C/Oe.

MpumeyaHwue — B cnyyasx, Korga nog TopLOM CBau NpefyCcMaTpUBaeTCca YCTPOWCTBO IPYHTOBOIA
noAyLwKn, To 3Ha4yeHne RB quplwyne (8.4) NPUHUMaeTCA ANA rpyHTa NnoayLKn. |_|pVI 3TOM MnpefenbHasa Harpyska

Ha Topew, cBan onpegenseTcs no gopmyne (8.4), Kak Ans cBauv, AMaMeTP KOTOPOI paBeH AMaMeTpy CKBaXMHbI, a
ONVIHA — TONLMHE MOAYLLKM.

9 Oco6eHHOCTN  MPOEKTUPOBAHUA  OCHOBaHWA ”  (yHAAMEHTOB  Ha
3aC0/IEHHbIX MHOI0/IeTHEMEP3/bIX FPYHTax

9.1 AN NpoeKTUpPOBaHWSA (PYHAAMEHTOB Ha 3aCOMEHHbLIX MHOMO/IETHEMEP3/IbIX FPyHTax
mMaTepuanbl U3bICKaHWI LO/MKHbI COAEPXKaTb AaHHble 00 YCNOBUAX 3a/leraHns 3acofIeHHbIX
TPYHTOB, CTEeMeHW NX 3aCONIEHHOCTU, a TakKe 0 XMMWYEeCKOM COCTaBe BOAHO-PacTBOPUMBIX
conei.

3aconeHHble MHOrO/IETHEMEP3/bIE TPYHTbI MOTYT WCMO/Mb30BaTbCA B KayecTBe
OCHOBaHMA COOPY)XXeHWIn Kak Mo npuHuuny |, Tak u no npuHuyuny 1l. Mpyu 3TOM [JO/MHKHO
YUUTLIBATLCA MOBbILIEHHOE KOPPO3WUIMHOE BO3AENCTBME 3aCOMIEHHbIX TPYHTOB Ha Matepuwan
(hyHA,AMEHTOB.

MpumedyaHwune - lNbinesatble rPYHTHI MOPCKOro nodepexbs Cesepa C npeobnagaHuem conei

HaTPW-KasMeBoro cocTaBa A0MKHbI OTHOCUTLCS K 3aCOMEHHBIM MPU COAEPXKaHNM B HUX PaCTBOPUMbIX COfeit OT
0,05 % u BbiLle.

9.2 OcHOBaHUA M (pyHAAMEHTbl Ha 3aCOJIEHHbIX MHOTO/IETHEMEP3/bIX TPYHTax Mpu
MCNOMNb30BAaHNN TaKUX TPYHTOB B KayeCTBE OCHOBaHMA Mo npuHumMny | cnefyet
MPOEKTUPOBaTb COrnacHo 6.3.1-6.3.14 ¢ y4eToM crneaytoLwmx 0CO6eHHOCTEN:

a) TemmepaTtypa Hayasa 3amep3aHus 3aCOfIeHHbIX TPYHTOB Tpr HVXKE TemmnepaTypbl
3aMep3aHnsa aHaNorMyHbIX BUAOB HE3aCO/IEHHbIX TPYHTOB M ee CfeAyeT YycTaHaB/MBaTb
OMbITHBIM MYTEM C YYETOM YKa3zaHWi NpuIoXKeHus b;

6) nepexop, 3aco/IeHHbIX TPYHTOB M3 M1aCTUYHO-MeP3/10ro B TBEPAOMEP3/10e COCTOAHME
NPoOMCXoANT Npu 60s1ee HU3KMX TeMMepaTypax, Yem aHa/IorMMYHbIX HE3aCOEHHbIX FPYHTOB, U
[0/DKEeH MPUHUMATLCA MO JaHHbIM OMbITHOrO OMpejeneHns KosmuLUreHTa nx CXnMMaemMocTu
8 C YYeTOM yKazaHuin 5.3;

B) 3aCO/IeHHble Mep3/ble FPYHTbl OTIMYAKOTCA MOHMKEHHON NPOYHOCTHIO U MasibIMU
3HaYeHNAMM COMPOTUBIIEHWIA CABUTY MO NMOBEPXHOCTN CMep3aHns ¢ (DyHAAMEHTOM;

r) Ha ydyacTKax C 3aCO/IeHHbIMW TPYHTaMW MOXeT OblTb HECKO/IbKO 3aCOJIEHHbIX
FOPU30HTOB C Pa3HON CTEMEeHbHO 3aCOMIEHHOCTM, a TakKXXe MOryT BCTPeYaTbCa OTAe/bHble C/IoN
VNN NNH3bI HACbIWEHHbIX CUIbHO MWUHEPasIM30BaHHbLIMK BOLAMW TPYHTOB, HaXOAALLMXCA B
HEMepP3/10M COCTOSIHUW NpW OTpuuaTe/ibHOM Temnepatype (Kpuomneru), BCKPbITUE KOTOPbIX
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CKBaXXVMHaMM Mpy NOrpy>XeHUN cBali MPUBOANT K NMOBbILLEHHOMY 3aCO/IEHUIO TPYHTOB MO BCel
[JIVHe cBaw.

9.3 Tpun CTPOUTENLCTBE HA 3aCOMEHHBLIX TPYHTaX ChnefyeT MPUMEHATb (DYHAAMEHTbI,
obecrieumsatolime Hambosnee MOAHOE WCMO/b30BaHWE COMPOTUB/IEHNE MEP3/bIX TFPYHTOB
HOpPMa/lbHOMY [iaBfieHN0  (MIUTHbIE, CTON6YaTble M NIeHTOYHble (DYHAAMEHTbI, CBan C
YLIMPEHHOW nsiToi n ap.). MNpu 6ypoonyCcKHOM CroOco6e MNOrPY>KeHUsi CBali CKBaXKMHbI
[O/MDKHbI 6bITb AaMETPOM He MeHee YyeM Ha 10 cM 60/bLIMM MOMEePeYHOro CeYeHns ceau u
3ano/fiHATLCA, Kak MNpaBu/o, M3BECTKOBO-MEeCcYaHbIM WM LeMEHTHO-MecYaHbIM PacTBOPOM.
Mog, HMXHUM KOHLIOM CBau C/ieflyeT yCTpamBaTh YNJOTHEHHYIO MOAYLLKY U3 LLEOHS.

9.4 Hecyuyto cnocobHOCTb OCHOBaHWIN CTONOYATbIX W CBalHbIX (DYHAAMEHTOB Ha
3aC0/IeHHbIX MHOrO/MIETHEMEP3/IbIX FPYHTaX NPV UCMOMb30BaHUKN MX Mo npuHuuny | cnegyet
OnpeaendTb cornacHo 7.2.2-7.2.3. Ipn 3TOM pacyeTHble 3HaYeHUS COMPOTUBIEHNA TPYHTOB
HOPM&/IbHOMY [aBfIEeHU0 W CABUTY MO MOBEPXHOCTU CMep3aHnsa R U Ra Hagnexur
NPUHMMaTb, KakK MpaBWao, MO OMbITHbIM faHHbIM.  [nd  coopyXeHuid |1l ypoBHS
OTBETCTBEHHOCTM, & TakXe MNpu MPUBA3KE TUMOBbLIX MPOEKTOB K MECTHbIM YC/OBUAM,
3HaveHus R 1 Raf fonyckaeTcs npuHMmatb no tabnuuam B.5 n B.6.

9.5 TMpu pacyeTax Hecyweld CNOCOGHOCTM OCHOBaHMIA  GYpPOOMYCKHbIX CBai
3aC0/IeHHOCTb FPYHTOBOrO PacTBopa M COMPOTMB/IEHUSA CABUTY MO MOBEPXHOCTU CBaM Raf
cnepyeT NpuMHUMaTb Mo 3aCONeHHOCTU U 3HaYeHUAM Raf MpuieraroLwero npupoaHOro rpyHTa.
Ecnn Hecyulasi cnoco6HOCTb GYpOONYCKHbIX CBali onpefeneHa Mo pesy/nbTaTam MOMeBbIX
NCMbITAHWIA, TO PacyYeTHYK HECYLLyH CMOCOOHOCTb TakuMX CBaii cnegyeT MpUHUMATL C
MOHWXAKOLWNUM KO3((PULMEHTOM, YYMUTLIBAIOLUM U3MEHEHME TeMMepaTypHOro COCTOAHMA U
CTEMeHn 3acofIeHHOCTW TPYHTOBOrO pacTBopa B MPOLECce 3KCnyaTauum COOpYXeHus,
yCTaHaB/IMBaeMbIM MO OMbITY MECTHOrO CTPOWUTENIbCTBA WAM MO AaHHbIM CrheunaibHbIX
nccnefoBaHui.

MpumeyvyaHue — [Ina onyckHbIX U GYPOOMYCKHbIX CBaii pacyeTHble 3HaYeHUst Rar AonycKaeTcs
NPUHUMATL NPY CPELHEB3BELLEHHOM 3HAYEHMM 3aCONEHHOCTM IPYHTOB MO f/INHE CBaMw.

9.6 PacyeT oCHOBaHWIA 1 (PYHAAMEHTOB Ha 3aCOMIEHHbIX MHOTO/IETHEMEP3/IbIX FPYHTaX
no pgeopmauusam crefyet MPOM3BOAUTL cornacHo 7.2.15, 7.2.16, Kak Ha niacTU4YHO-
Mep3/bIX FPyHTaxX.

9.7 Mpu pacyeTHbIX AedhopMaLmsax OCHOBAHWIA, CMOXEHHBLIX Mep3/bIMU 3aCOIEHHBIMU
rpyHTamu, 60/blue npefenbHbIX WAW HeLOCTATOYHOM Hecyleid Cnoco6HOCTM OCHOBaHUA
cnegyeT npegycMaTpuBaTb YaCTUYHYKO WM MOMHYH 3aMeHY 3aCO/IeHHbIX TPYHTOB Ha
He3aco/eHHbIe, JOMNONHNTENbLHOE NMOHMXKEHME TeMMepaTypbl FPYHTOB, NPOPE3KY 3aCONEHHbIX
C/OeB TpyHTa rNy6oKMMKU (PyHAaMeHTaMK, YCTPOMCTBO (DYHAAMEHTOB Ha MOACHIMNKaX,
pacnpefenstowmx Harpy3ku Ha Mep3sible rPyHTbl OCHOBaHWIA, U Apyrne MeponpusaTus, a B
HEe0OXOAMMbBIX C/lydasx OCYLLECTB/ATbL CTPOUTENILCTBO C MCMO/Ib30BaHMEM 3aCOMEHHbIX
MHOTO/IETHEMEP3/IbIX FPYHTOB B Ka4eCTBe OCHOBaHMA Nno npuHumny |1,

9.8 OcHOBaHUA M (hyHAAMEHTbl Ha 3aCO/IEHHbIX MHOFO/IETHEMEP3/bIX TPYHTaxX Mpwu
MCNONb30BaHNM WX B KayeCTBE OCHOBaHMIN COOPYXeHW no npuHumny 1l cnegyet
MPOEKTMPOBaTL B COOTBETCTBUM C 6.4.1-6.4.7 n TpeboaHuamu CIM 22.13330, CIT 24.13330
n Cr128.13330.
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10 Oco6eHHOCTM  MPOEKTUPOBAHUA OCHOBaHW W  (YHOAMEHTOB Ha
3aTophoBaHHbIX MHOIO/IETHEMEP3/bIX FTPYHTaxX

10.1 OcHoBaHMA U (hyHAAMEHTbl Ha 3aTOP(OBAHHbLIX MHOMO/IETHEMEP3/bIX FPYHTaX U
Top(ax, a TakxkKe Ha rPyHTax ¢ NMPUMECHI0 OPraHNYeCcKUX OCTaTKOB HaA/1eXUT NPOEKTMPOBaTb
B COOTBETCTBMM C YyKasaHMsIMU pasgena 7 u tpebosaHusmm CIM 22.13330 C y4yeToM uX
OONbLUOA CXXMMAEMOCTU NOA Harpy3koW, MpOsiBNEHMEM M1acTUYeCKNX Aeopmauuii B
LUMPOKOM [ManasoHe OTpuLUaTe/IbHbIX TEMMEPATyp, NOHMKEHHON MPOYHOCTLIO CMep3aHus C
(hyHLamMeHTamu, HU3KOM TensonpoOBOAHOCTLIO W 3aMef/IeHHOW cTabunmsaumeii 0cagok npu
oTTaMBaHUW.

10.2 Mpu m1Cnonb30BaHUM 3aTOP(OBAHHbLIX TFPYHTOB B KayecTBe OCHOBAHWA MO
npuHuuny | cnegyet NPUMEHSATbL MUTHbIE, CTONBGYaTbIE U CBaliHble (DYHAAMEHTbI, a Takxke
Masio3arsiybsieHHble 1 MOBEPXHOCTHble (yHAAMeHTbl Ha MoAcbinkax. Ceau crepyet
norpy>afb, Kak npasu/o, GYypoonyCKHbIM CrOCOOG0M B CKBaXMHbI AMameTpom Ha 10 cm
00/bLUMM  TOMEPEYHOr0 CeYeHMs CBau C  3arofIHEHVMEM Na3yX LeMEeHTHO-MecYaHbIM
pacTBOpOM WAW APYrM pacTBOPOM MO MPOEKTY; OMupaHWe cBall Ha Mpoc/ion Topda He
ponyckaetcs. o4 NofoWBOA NANTHLIX U CTONGYATLIX (PYHAAMEHTOB ChefyeT ycTpavBaTb
MecyaHyro MoAyLwKy TOWMHOW He MeHee: ANA MIUTHbIX (PyHaameHToB — 0,3 M, Ans
CTONGYATLIX — MONOBUHbI LUMPUHBLI MOLOLWBbLI (hyHAaMeHTa. Mpu He6OMbLIOW TONWMHE
MOKPOBHOIO TOP(SAAHOIO €109 CNeAyeT npefycMaTpusarth ero yaaieHue.

10.3. PacueT HecyLeli CnoCOBHOCTM OCHOBaHWUIA CTONGYATLIX U CBaNHBIX PYHLAMEHTOB
Ha 3aTOP(HOBaHHbIX FPYHTaX MPU X UCMOb30BAHUN MO NPUHLMMY | NPON3BOAMTCA COrNacHO
7.2.2-7.2.3. Tlpn 3TOM pacyeTHble 3HAYEHUA COMPOTUBNEHUSA 3TUX TPYHTOB HOPMa/IbLHOMY
[ABMIEHNIO W CABWTY MO MOBEPXHOCTM CMep3aHna C (yHZameHTOM R ©n Ra crnepyet
NPUHUMaTb, Kak MpaBuio, MO OMbITHbIM AaHHbIM.  [na  coopyxeHuid [l ypoBHA
OTBETCTBEHHOCTK, a TaKXe A1 NpeABapuTe/lbHbIX PacyeTOB OCHOBaHWIA 3HaveHUs R U Raf
[0NyCKaeTcs npuHMUMarb no tabnuue B.8.

OcHOBaHMA (PYHAAMEHTOB, BO3BOAMMBIX Ha MOACLIMKAx, ChefyeT paccyuTbiBaTb MO
HecyLeli CNOCOGHOCTM FPYHTOB MOACHIMNKM C NPOBEPKON CW/bl NPeAeNbHOro CONPOTUB/IEHMA
OCHOBaHWA Ha YPOBHE MOBEPXHOCTM MPUPOAHBLIX 3aTOP(OBAHHBLIX TFPYHTOB C Y4eTOM
pacyeTHON rNyGuHbI CE30HHOIO OTTamBaHusA. Ecnmn pacyeTHas rnybuHa oTTamBaHus 60/bLue
TONLWMHBI NOACHINKK, TO OCHOBaHMe AO/HKHO ObITh TAKXKE paccumTaHo no gedopmauusm.

10.4 PacyeT OCHOBaHWi, CNOXEHHbIX OWOreHHbLIMW rpyHTaMu, Mo Aedopmarmsam
HaZ/IeXNT MPOM3BOAUTL: CTON6YaTbIX — No 7.2.15, 7.2.16; cBaillHbIX — MO pe3y/bTaram
MONEBbIX UCMbITaHWIA CBali CTaTUYECKON BAAB/NBAIOLLEN HArpy3KOiA.

10.5 OcHoBaHVA M (hyHAAMEHTbI Ha 3aTOPJOBAHHbLIX TPYHTaX MPU MUCMO/b30BaHUU
Takux FPYHTOB B KayecTBe OCHOBaHWW no npuHumny Il Heo6XoAMMO NPOEKTUPOBaThL B
cooTBeTCTBUM C 6.4.1-6.4.5 n TpeboBaHmsMm CI 22.13330 1 CIN 24.13330.

11 Oco6eHHOCTN  MPOEKTUPOBAHUSA OCHOBaHWUA U (PyHAAMEHTOB Ha
MHOTO/IeTHEMEP3/IbIX FTPYHTAX B CEACMUYUECKMX palioHax

11.1 OcHOBaHUA N (PYHAAMEHTbI COOPY)XKEHWI, BO3BOAMMbIX HA MHOTONETHEMEP3/IbIX
FPyHTax Ha MowWafkax C pacyeTHOM celiCMMYHOCTBIO 7, 8 M 9 6annos cnegyet
NMPOEKTMpoBaTb C yyeTom TpeboaHwuii CI1 14.13330, CM 22.13330, CM 24.13330, CI
35.13330 1 TpeboBaHWIA HACTOALLMX HOPM.
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11.2 [ns cemcMMYecKMX painoHOB C pacyeTHOW CEeMCMWYHOCTbIO 7, 8 M 9 6Gannos
cnefyeT npegycmaTtpmBatb WCMOMNb30BaHWE MHOrO/IETHEMEP3/IbIX TPYHTOB B  KayecTBe
OCHOBaHWA, Kak npaswusio, No npuHumny l. Npn HEBO3MOXHOCTU UCMO/b30BaHWSA TPYHTOB B
KayecTBe OCHOBaHMSA MO NPUHLMNY | LOMYCKaeTCca UCNob30BaHWe UX Mo npuHumny I npu
YCNOBUN ONWPaHMs (PYHLAMEHTOB Ha CKa/lbHble WAW  [pyrue  MasloCKMMaemMble Npu
OTTavBaHUW TPYHTbI MW Ha NPeABapUTeNIbHO OTTasiHHbIE U YM/IOTHEHHbIE TPYHTbI.

11.3 B celicMMYeCKMX pailoHax cneayeT MPUMEHATb Te XXe BWAbl CBail, YTO U B
HECEMCMMYECKMX pailoHaX, KpoOMe CBaill 6e3 MornepeyHoro apmupoBaHus. [ny6uHa
MOrpy>XeHNs cBail B rPyHT (MCK/IHOYas CBan-CTOMKK) LO/MKHA ObITb HE MeHee 4 M.

11.4 PacyeT OCHOBaHW 1 (hyHAAMEHTOB MO HecCyLlell COCOOHOCTN Ha BEPTUKASIbHYHO
Harpysky C y4eTOM CeiiCMUYECKNX BO3AENCTBUI CneayeT NPoU3BOAMTL COrnacHo 7.2.1, npu
3TOM CWUy NpefebHOro COnpoTUB/IEHNA OCHOBaHUA HaANeXUT OnpeaensaTsb ¢ yyetom 11.5,
11.6, a KO3DULMEHT HALEXXHOCTU Yn NPUHUMATD:

npy  WUCMO/Mb30BaHWM MHOTOMIETHEMEP3/IbIX TPYHTOB B KayeCTBe OCHOBaHUS MO
npuHuuny | —no 7.2.1;

npy  WUCMO/Mb30BaHWM MHOTOMIETHEMEP3/IbIX TPYHTOB B KayeCTBe OCHOBaHUS MO
npuHuuny Il — ang yHAaMeHTOB Ha eCTECTBEHHOM OCHOBaHUM — yn = 1,5, a 4/ CBaHbIX —
no Tpe6osaHuam CI1 24.13330.

11.5 Hecyulyo cnocobHOCTb BEPTUKAIbHO HAarpy>XeHHOW BucsYdel cBan Fy, a Takxe
cronbyatoro pyHZameHTa Mpu UCMO/b30BAHUM MHOIO/IETHEMEP3/IbIX TPYHTOB B KauyecTBe
OCHOBaHMA N0 MNPUHUMNY |, C Yy4eTOM CeMCMUYECKUX BO3AEWCTBUIA CnepyeT onpenenstb
COrnacHo 7.2.2; nMpu 3TOM pacyeTHOe COMPOTMB/IEHWE TPYHTa WAW TPYHTOBOrO pacTteopa
CABUTY MO MOBEPXHOCTU CMep3aHus C PyHLAMEHTOM Raf M pacyeTHOe [JaBfieHVe Mep3/ioro
rPyHTa Moj HYXXHUM KOHLOM CBau MM NOAOLUBOIA CTON64YaTOro (hyHAaMeHTa R HafnexuT
YMHOXaTb Ha KO3((MUMEHT YCMOBUMA pPabOTbl OCHOBAaHWUA Yeq, MPUHMMAEMbIA MO
Tabnuue 11.1.

Ta6bnunya 11.1

PacueTHas celiCMUYHOCTb KoahdhmumeHT ycnoBuii paboTsl yeq 418 TPYHTOB
B 6annax TBepAOMEP3/bIX NNacTUYHO-MEP3/bIX Cbiny4yemep3nbixX
7 1,0 0,9 0,95
8 1,0 0,8 0,9
9 1,0 0,7 0,8

MpumeyaHwue— lpu oNMpaHUK CBali-CTOEK Ha CKaslbHbIE W HEC)KUMAEMbIe KPYMHOGI0UHbIE
FPYHTbI 3HaYeHMEe KOID(MLMEHTA Yeg MPUHMMAETCS PaBHbIM 1,0.

[lnsi cBaii B NMNacTUYHO-MEP3/bIX TPYHTAX 3HaYeHue Rar CreayeT MPUHUMATh PaBHbIM
HyntO B npefdenax OT BepxHeli rpaHuLbl MHOFONETHEMEP3/bIX TFPYHTOB [0 PaCyeTHON
rny6uHsl hg, M, onpeaensieMoii no popmyne

hy = i, (11.1)
aS
rAe o — KoapuumeHT  geopmauum  CUCTEMbI  «CBasi—TPyHT»,  ONpefdensemblii Mo

pesynbTaTam UCMbITaHUI B COOTBETCTBUM C 11.6.
11.6 Pacuer cBaii MO MPOYHOCTU MaTepmana Ha COBMECTHOE [EMCTBME PaCUETHbIX
ycunuiA - (NPOLO/IbHOM  CUMbI,  U3rMbalowero MOMEHTa W NOMEepPeYHol  CWfbl)  Mpw
MCNONb30BaHUM MHOrO/IETHEMEP3/IbIX OCHOBaHWI MO NpuHUMNY | cnefyeT Npov3BOAWTL B
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3aBMCMMOCTU OT pPacyeTHbIX 3HAYEHWI CEMCMMYECKMX Harpy3oK B COOTBETCTBUM C
Tpe6oaHuaMn CIM 24.13330 ¢ yyetom 7.2.13. Mpn 3TOM 4715 CBail B NAACTUYHO-MEP3/bIX
FPYHTaX KO3MMULMEHT AepOpMaL N CUCTEMbI «CBAA—TPYHT» o ML, CNefyeT Onpeaenarth no
pesynbTaTam UCMbITaHWIA CBali CTaTUYECKO FOPU30HTa/IbHON Harpy3Koii no opmyne
o, =1,34 il , (11.2)
UgEp

roe  Fn— ropusoHTanbHas Harpyska, KH, npuHnumaemas pasHom 0,7Fn y;
34ecb Fny — ropusoHTanbHasa npefensHas Harpyska, KH, B ypoBHe MOBEPXHOCTU FPYHTa, Npu
KOTOPOW nepeMeLLeHNe UCNbITYEMOI CBan HauMHAEeT Bo3pacTaTb 6e3 yBeMUeHus
Harpysku;
Uo — TOPU30OHTa/IbHOE MEepeMeLLeHe CBau B YPOBHE TMOBEPXHOCTU T[PYHTa, M,
onpegensiemMoe no rpaguky 3aBUCMMOCTW TOPU3OHTAbHbIX MepeMeLLeHnin oT
Harpysky npu ycnoBHOM CTabuimnsaumm nepeMeLLeHniA, ecim pacyeT BeAeTCs Ha
cTaTuyeckue Harpysku, u 6e3 YCM0BHOW CTabuimsaummn nepeMeLLeHunin, ecnu
pacyeT BefleTCA Ha CeMCMUYECKMe BO3AENCTBIS;
Eb — MOgynb ynpyroctv matepuana csai, Ka;
| — MOMEHT UHEPLIM CeUeHus can, M,

11.7 TlpoBepKy OCHOBaHWA CTO/6YATONO0 (PYHAAMEHTA Ha TOPU3OHTAIbHYIO U
BHELEHTPEHHO CXKUMAIOLLYI0 HarpyskM C Y4eTOM CeCMUYECKUX BO3AEWCTBUM  Npu
MCNOMNb30BaHNM MHOTO/IETHEMEP3/IbIX TPYHTOB B KayeCTBe OCHOBaHWA MO npuHumny |
cneflyeT MpoM3BOAUTL Ha ONpPOKMAbIBaHWE W CABWM MO MNOAOLWBE (PyHAAMEHTa C Y4eTOM
7.2.12.

Mpy [eNCTBUM CEMCMUYECKMX HArpysoK, CO3[atolMX MOMEHTblI CU/1 B 060UX
Hanpas/fieHNAX MOAOWBblI  (DYHAAMEHTa, pacyeT OCHOBaHWUS HALNeXWUT MPOM3BOAMTH
pas3fenbHoO Ha AeNCTBME CU/T M MOMEHTOB B KaXAOM HarpaB/ieHWM He3aBucMMO Apyr OT
Apyra.

11.8 PacyeT OCHOBaHWA U (hyHAQMEHTOB C YYETOM CENCMMYECKMX BO3LENCTBUIA Npw
MCNONb30BaHUM MHOTO/IETHEMEP3/IbIX TPYHTOB NO npuHumuny |1 Heo6XoAMMO NMPOU3BOAUTL B
cootBeTcTBUM ¢ CIT 22.13330, CIT 24.13330 n 7.3.1-7.3.15 no pacyeTy OTTauMBarOLLUX
OCHOBaHWiA. [pn 3TOM OTpuUUaTe/NbHble (HEraTMBHbIE) CW/bl TPEHWS, BbI3BaHHbIE OCALKOM
OTTauBalOLLIMX TFPYHTOB, B pacyeTax OCHOBaHWI Ha CEWCMUYECKME BO3OENCTBUS He
YUUTBIBAKOTCA, EC/IN OTTaMBAKOLLEe OCHOBAHME C/IOXEHO MecYaHbIMK U KPYMHO06/10MOYHBIMU
rPyHTamu, 0CafjKn KOTOPbIX 3aBepLUAKTCA B MPOLECCe UX OTTanBaHus,

12 Oco6eHHOCTN MNPOEKTUPOBAHUS OCHOBaHWIA N (yHAAMEHTOB MOCTOB
N Tpy6 Nnoj HackINsMuU

12.1 OcHoBaHMA 1 hyHAAMEHTbI MOCTOB M Tpy6 nog HacbinsgMu (Tpy6), BO3BOAUMBIX Ha
TEppPUTOPUAX PacnpOCTPaHEHMsi MHOTOMIETHEMEP3NbIX FPYHTOB, CnefdyeT NPOEKTUPOBaTb C
YUYETOM AONONHUTENbHBLIX TPE6OBaHMI, COAEPXKALLUMXCSA B HAcToALLEM pasfene. TpeboBaHMs
MO NPOEeKTUPOBaHMIO NpUBeAEHbI B [4].

12.2 B npoekTax (hyHAAMEHTOB MOCTOB W Tpy6 He06X0AMMO AOMOMHUTENbHO (MO
CPaBHEHMIO C (hyHAAMEHTaMM 3[aHWiI) YUNTbIBATb BAUSHWE CNeAyHOLLMX (haKTOPOB:

BO3[ENCTBME HA COOPY>KEHUS, KPOME BEPTUKASIbHbIX, 3HAYMTENbHbLIX FOPU3OHTA/IbHBIX
CWN OT BPEMEHHbBIX MOABMXXHbIX Harpy3okK, AaBNeHW FpyHTa 1 Nbaa;

YMEHbLLEHWE HECYLLEN CMOCOBHOCTN OCHOBaHWIA BCNEACTBME Pa3MbIBOB [HA BOAOTOKA
WA OTENNSHOLLLETO BO3AENCTBUSA BOAbl HA MHOTO/IETHEMEP3/IbIE TPYHTbI;
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BO3pacTaHMe CWA MOPO3HOrO My4YeHWs FPYHTOB M3-3a MOBBILEHHOW WX BAAXHOCTU
BO/IM3M BOAOTOKOB M YMEHbLUEHWE 3TUX CUJT MPU YBENMYEHWUM TO/LLMHBI CHETrOBOIO NOKPOBA;

HapyLLUeHne YCTONYMBOCTN GEperoBbIX CK/IOHOB BCMEACTBME MPOSBAEHUS OMON3HEBbIX
MPOLLECCOB;

NosBMEHME Haneay B Npeaenax CoOPY>XXEHWIA.

12.3 Harpysku v BO34eicTBUA Ha PyHLAMEHTbI MOCTOB M TPYO crefyeT NpUHUMaTh B
cooTBeTCTBUM € TpeboBaHuamn CIM 35.13330.

12.4 B oCHOBaHMAX (OyHAAMEHTOB MOCTOB MHOrO/IeTHEMepP3/ible TPYHTbI Creayet
MCNONb30BaTb MPEMMYLLLECTBEHHO NO NPUHUMNY |, €CK Ha YPOBHE HU3a CBaliHbIX 3/1EMEHTOB
(cBain-cTon60B, CBain-060/M104YEK) B TEUEHME BCEro nepuoga 3sKchnyaTauuym COOPYXKEHWUI
rPYHTbI 6YAYyT HaxoAMTbCA B TBEPAOMEP3/IOM COCTOSHUW. [OonycKaeTcs MCMo/b30BaTh MO
npuHuMny | NNacTUYHO-MepP3/ble TPYHTbI, BK/KOYas 3aCO/IEHHble, MPU YC/IOBMM, 4YTO B
TeyeHve BCEro nepuoja aKcnayartauum CoopyXeHuii 6yaeT obecneyeHa MX OTpuLaTe/bHas
Temnepatypa, Tpebyemas no pacyeTy HecyLlel CNOCOBHOCTM OCHOBaHWIA.

B03MOXHOCTb 1CMOMb30BaHNA MHOTOIETHEMEP3/IbIX FPYHTOB B KA4YECTBE OCHOBaHWIA NO
npuHuuny 1l ans yHLAMEHTOB MENKOro 3a/I0KEHUS U CBalHbIX [O/DKHA OMNpefensTbes
ncxops u3 06wmx TpedbosaHuii 6.1.3, 6.1.4 n 6.1.6.

12.5 TIpOrHo3 M3MeHEHWA TeMMepaTypHOro peXxurmMa MHOro/IeTHEMEP3/IbIX TPYHTOB,
MCNONb3yeMbIX B KayecTBe OCHOBaHWA Mo nNpuHUMNy |, OCyllecTBieHMe B Cy4ae
Heo6X0AMMOCTH Creuua/IbHbIX MEPONPUATIIA N0 06ecreveHno Mep3Ioro COCTOAHUS FPYHTOB
N KOHTPO/b UX TeMMNepaTypbl B TEYEHME BCEro Nepunoma aKcnayatauum COOPY>KEHNA cneqyeT
BbINOHATL YMC/IEHHBIMU METOAaMM N (UK) NO YKa3aHWAM BeLOMCTBEHHbIX CTPOUTE/NbHbIX
HOPM.

126 COY wun TennosawmuTHble 3KpaHbl HEOOXOAMMO MNPUMEHSATb B Cly4asX
NPaKTUYECKOW HEBO3SMOXHOCTW WM HEAOCTATOUHOW 3(h(heKTUBHOCTI APYTUX PeLleHnin ans
NOAAEPKAHUA Ha BeCb [Mepuof 3KCryaTauum COOPYXXEHUI TemnepaTypbl TPYHTOB,
TpebyeMoVi Mo pacyeTy HeCyLLein CnoCO6HOCTM 0CHOBaHMIA. Uncno COY cnefyeT NnpuHMMaThb
Mo pacyeTy C NoBbIWakoLWmMM KoathhmumeHTom 1,4,

12.7 ®PyHAaMeHTbI MOCTOB MpW WUCMO/Mb30BaHUM MHOMOMIETHEMEP3/IbIX TPYHTOB B
KayecTBe OCHOBaHWIA No npuHumnam | n 1l cnegyeT NpoeKTMPOBaTh, Kak NpaBuo, CBaiHbIMU
C POCTBEPKOM, pacrosioXKeHHbIM Haf MOBEPXHOCTbIO FPYHTA MM BOAbl. [py 3TOM HafeXUT
npegycmaTpvBaTb Mepbl, WCKIOYaloLWmMe BO3MOXHOCTb MOBPEXAEHNA CBail N1ef0X0A0M,
Kapy4exoLoMm Un Apyrumu HebnaronpuATHLIMU BO3AENCTBUAMMU.

@yHOaMEHTbl MeNKOro 3aloXeHWs (Ha eCTeCTBEHHOM OCHOBaHWM) [OMyCKaeTcs
MPOEKTUPOBATL /11 MOCTOB, BO3BOAMMbIX, KaK MPaBW/o, Ha UCMOo/b3yeMblX No npuHumny Il
MHOrO/IETHEMEP3/IbIX FPYHTax, €C/v NOc/e NOMHOro OTTaMBaHUS TakUX FPYHTOB OCafKMU U
KpeHbl OMnop He OyayT npeBblWaTb MPefenbHO AO0NYCTUMbIX 3HAYEHWA MO YCI0BUAM
HOPMasIbHOM 3KCM/yaTaLMm COOPYXKEHWIA.

Ons Tpy6 cnepyeTr npeAycMaTpuBatb MPeMMYLLECTBEHHO (YHAAMEHTbI MENKoro
310)KEHMA He3aBMCMMO OT BMAa FPYHTOB M MPUHUMNA MX WCMNOMNb30BaHUS B KayecTse
OCHOBaHMSA NPU YCN0BUM, YTO CYMMapPHOE 3Ha4YeHMe 0CaKM MCNob3yembliX Mo NpuHUmny Il
FPYHTOB MOXET ObITb KOMMNEHCUPOBAHO CTPOUTE/bHBLIM MOALEMOM /IOTKA TPYO.

12.8 MHoOronetTHemep3/ble rPYHTbl B OCHOBaHWM (PYHLAMEHTOB Masloro MocTa Wau
TPYObl M NpUeraloLWmMX y4acTKOB HacbINKW, Kak Npasuo, cnefyeT UCnosib3oBaTb N0 OgHOMY
NPUHLMNY, He JoMYyCKas OnMpaHus X 4aCTUYHO Ha Mep3/ible M YaCTUYHO Ha HEMepP3/ible UK
OTTanBatoLLMe TPYHTHI.

12.9 B rpyHTax, NOABEPKEHHbIX MOPO3HOMY MYYEHWU, HE3aBUCUMO OT MPUHATOrO
NMPUHUMNA MX WCNONb30BaHWUA B KayecTBe OCHOBaHMA MOAOLWBY (PYHAAMEHTOB MeSIKOro
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3a/10)KeHNS 415 MOCTOB U TPY6 crieayeT 3arny6natb He MeHee YeM Ha BEIMUYUHY, YKa3aHHYHO
B Tabnuue 5.3 CI 22.13330 npu pacrnonoXeHuu YPOBHA MOA3EMHbLIX BOA Ha rnyouHe
dw < df + 2 M, a NOAOLLIBY PAacnonNOXeHHOro B FPYHTE POCTBEPKA CBaliHbIX (PYHAAMEHTOB — HE
MeHee Yem Ha 0,25 M HMXKe pacyeTHOM rNyOMHbI CE30HHOro MPOMep3aHUs—0TTavBaHUA
FPYHTOB.

Ecnn no TpeboBaHWAM rnybuHa 3a0XKeHUs (YyHAAMEHTOB AO0/MKHA OblTb HEe MeHee
pacyeTHOW rNybuHbI MNPOMEP3aHUst TPyHTa, BCEe (IYHAAMEHTbl, 33 WCK/IOYEHVEM
(hyHOQMEHTOB WM  TPYHTOBLIX MNOAYLWEK AN CPeAHUX 3BEHbEB OLHOOYKOBLIX TPY6
OTBEPCTMEM A0 2 M cnefdyeT 3arny6niTb He MeHee Yem Ha 0,25 M HVKe pacyeTHOW rNy6uHbI
npomep3aHns rpyHTa. Mpy 3TOM 3a pacuyeTHyK ryouvHy npomMep3aHusi MpUHUMAaeTCa ee
HOPMaTUBHOE 3HaYeHwe.

PyHAAMEHTbI WU TPYHTOBbIE MOAYLIKN CPefHUX 3BEHbEB OAHOOYKOBLIX TPyO
OTBEPCTMEM [0 2 M AONYCKaeTCa 3aKnaablBaTh 6e3 yyeta rnyouHbl NpoMep3aHns rpyHTa.

B cnydasx, korga rnybuHa 3a1oxeHUs (yHAaMEHTOB He 3aBUCUT OT pacyeTHOM
rnyouvHbl MpPoOMep3aHnUA TPYHTa, COOTBETCTBYHOLUME TPYHTbI, YKa3aHHble B Tabnumue 5.3
CIM 22.13330, [O/MKHbI 3aieratb He MeHee 4Y4eM Ha 1 M HMXXe HOPMATUBHOWN TNyOUHbI
NpoMep3aHnsa rpyHTa.

MofoLBY BbICOKOIO pOCTBEpPKa CBalHbIX (DyHAAMEHTOB MOCTOB C/lieAyeT pacnonaratb ¢
3a30pOM OT MOBEPXHOCTW FpyHTa He meHee 0,5 M B yCTOAX M 1 M — B MPOMEXYTOUHbIX
oropax.

MpumeyvaHune — [NyouHY 3a10XeHUs (YHIAMEHTOB 1 FPYHTOBbLIX MOAYLLUEK MOJ CPeAHWE 3BEHbS
Tpy6 ovameTpoM 2 M U Gofiee crefyeT HasHauaTb C YYETOM YMeHbLUEHUS Ty6UHbI NMPOMEP3aHUs TpyHTa B
HanpaB/EHUM K OCU HaCbIMNW.

12.10 B HenoaBep>KeHHbIX MOPO3HOMY TMyYeHUKD TPyHTaxX MOAOLLBY POCTBEpPKa
CBaliHbIX ()yHAAMEHTOB UM (PYHAAMEHTOB MESIKOTO 3a/10)KEHMSI MOCTOB U Tpy6 [0MyCKaeTcs
pacrionaratb B npegenax Cnof Ce30HHOro npomep3aHua—0TTavBaHUA NPU YCNOBUW, 4TO
HVXKHSAS FpaHMUa TOJLLM TaKUX FPYHTOB 3a/leraeT He MeHee YeM Ha 1 M HuKe pacyeTHOW
rnybuHbl NpoOMep3aHus W, KPOMe TOro, B NpeAenax 30Hbl NPOMep3aHus OTCYTCTBYeT
BEPOSTHOCTb 06Pa30BaHNA NIMH3bI /IbAja, B TOM YKC/IE Y OT HarnopHbIX NOA3EMHbIX BOJ,

12.11 TMogowsy ¢yHAAMEHTOB MENKOr0 3a/IOKEHNS W HWKHWE KOHLbl CBali He
[IONYCKaeTCsA ONupaTtb HernocpefCTBEHHO Ha MoA3eMHbIe NbAbl, CUNbHONbAUCTLIE TPYHTHI, a
TaKXXe Ha UCMosnb3yemble Mo NpuHuMny Il 3aTopghoBaHHbIE MHOTO/IETHEMEP3/IbIE TPYHTI.

12.12 PacyeTbl OCHOBaHWI (PyHAAMEHTOB MOCTOB M TPYO CriefyeT Npov3BOANTb:

a) MpV WCMNOMb30BaHWM TBEPLOMEP3/bIX TFPYHTOB MO MNpuHUMNy | — no Hecyulel
CMocobHOCTY;

6) Npn MCMosb30BaHUN MHOMONIETHEMEP3/IbIX TPYHTOB MO NpuHUmny I, a rAMHUCTBIX
NNacTUYHO-MeP3/IbIX M NO NPUHUMNY | — Mo HecyLLein cnocobHOCTM 1 NO Aethopmalusam.

[lonyckaeTcs He onpeaensTb 0CafKM OCHOBaHWUIA PyHAAMEHTOB MOCTOB:

a) BCeX CUCTEM W MNPOJSIETOB MPU ONUPaHUN (YHAAMEHTOB Ha MHOrO/IETHeMep3/ible
TPYHTbI, UCMOMb3yeMble MO NpUHUMNY |, 38 UCKMOYEHNEM NMNACTUYHO-MEP3/bIX TIMHUCTBIX
TPYHTOB;

6) BHELLUHE CTaTUYeCKM ONpeaeMbIX CUCTEM XKee3HOLOPOXHbIX MOCTOB C NposieTamu
[0 55 M W aBTOLOPOXKHbIX C nponetamy Ao 105 M npu onupaHun (YyHLAMEHTOB Ha
ncnonb3yemble No MNpuHUMNY |l CKanbHblE U Opyrne MaslocKMMaeMble Mpu OoTTavBaHWUU
TPYHTBI.

PacueTbl OCHOBaHWin Tpy6 cnefyeT MNPOM3BOAWTL, Kak MpaBW/Io, MO  HeCyLLeid
CNOCO6GHOCTN. Ha CUNbHOCKUMAEMbIX MNPV OTTaMBaHUWM TPyHTax, WCMO/b3yeMbIX M0
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npuvHumny 1l, ocHoBaHus Tpy6 cnefyeT paccuuMTbiBaTb MO HECyLeid CrnocoBHOCTM M No
Aedopmarmam, BKIoYas onpeaeneHne X ocagku.

12.13 PacuyeT oOCHOBaHMA cBaii Ans (yHAAMEHTOB OMOP MOCTOB MO HeCyLLei
CMOCOOGHOCTM MHOIO/IETHEMEP3/IbIX TPYHTOB, MCMOMb3yeMbIX MO npuHumny |, cnegyet
Npou3BOANTL cornacHo 7.2.1 n 7.2.2. Mpn 3TOM 3HaveHWe yn B opmyne (7.1) cnepyet
NpUHUMaTL paBHbIM 1,4 He3aBUCMMO OT uMCna CBak B (hyHAAMeHTe M OT MOJSIOXKEHUS
MOAOLLBbI POCTBEPKA MO OTHOLLEHWNIO K MOBEPXHOCTU FPyHTa. 3HaYeHUsA KOIPPULNEHTOB yc U
1t B hopmyre (7.2) gonyckaetcs npuHMMath pasHbim 1,0.

[na KpaTKOBPEMEHHOM 4acTU Harpy3oK pacuyeTHble 3HadeHMs R u R mcxopa 7.2.3
[ONYyCKaeTcs MPUHMMATb C MOBbILAIOWMUM KOIPMUUMEHTOM i, PaBHbIM: A/ CBaNHbIX
(hYHLAMEHTOB  >KeNe3HOLOPOXHbIX MocToB 1,35 — npu OAHOBPEMEHHOM [ENCTBUM
MOCTOSHHbIX W BPEMEHHbIX BEPTMKA/IbHbIX Harpysok; 1,5 — npu AeincTBUM MOCTOSHHBLIX W
BPEMEHHbIX COBMECTHO C BPEMEHHbIMW TOPU3OHTAIbHBIMU  Harpy3kamu  (BK1OYas
CeiCMMYeCKMe Harpysku); [N CBalHbIX (PYHAAMEHTOB aBTOAOPOXKHLIX MOCTOB —
COOTBETCTBEHHO 1,51 1,75.

[na xene3HogopoXHbIX MOCTOB Ha CTaHLMOHHBLIX U MOABLE3AHbIX MYTAX, FOPOACKUX, a
TaKXke [Apyrmx MOCTOB, Ha KOTOPbIX BO3MOXHbl CUCTEMATUYECKMe OCTAaHOBKWU Ha
HeonpeaeneHHoOe BPeMsA MOEe3[40B WM aBTOTPaHCNOPTa, 3HAYeHWe KO3PULMEHTa Yc B
(hopmyne (7.2) cnepyeT NpUHMMaTL pasHbIM 1,0.

12.14 PacyeT OCHOBaHWIA CBalHbIX (hYHAAMEHTOB MO HECylleld CnocobHOCTM
MHOr0/IETHEMEP3/IbIX FPYHTOB, UCMOMb3yeMbIX MO npuHumny I, cnegyet npov3BoAWTL B
cooTBeTCcTBUMM C TpeboBaHuammM CIT 24.13330. pyu 3TOM pacyeTHOe COMNPOTUBEHME
OTTaMBalLLMX FPYHTOB MOA TOPLOM CBaWi cnegyeT npuHumMatb no CI 24.13330, Kak ans
OypoBbIX CBaiA.

PacuyeT Mo Hecylleil CnoCOOHOCTM OCHOBAHWI (hyHLAMEHTOB MENKOro 3a/10KeHUs Ha
MHOT0ON1eTHEMEP3/IbIX TPYHTax, UCMO/b3YeMbIX N0 NpuUHUMNY |1, HAANEXUT NPOU3BOAUTL MO
CIM 35.13330.

12.15 ®yHpaMeHTbl 6eperoBbiX, MEPeXOAHbIX WM MPOMEXYTOYHbLIX OMOpP MOCTOB Ha
KPYTbIX CK/IOHAaX, a TakKxe (yHAaMeHTbl YCTOEB MPU BbICOKMX HACBIMAX B Cay4asx
pacnonoXeHns MNOA HeCyLWMM C/I0eM Mnjacta Hemeps3noro WAn oTTamBalollero (B nepuos
aKcnayatauuy MoCTa) TIMHACTOTO TPyHTa WM NPOCMOWKM HacbILLEHHOro BOAOW Necka,
NOACTUNAEMOrO [IMHUCTLIM FPYHTOM, HEO6XOAUMO PacCUUTbIBaTL MO YCTONYMBOCTM MPOTUB
rny6okoro casura  (CMeweHus  (pyHAamMeHTa  COBMECTHO C  TPYHTOM) O
KPYrnouMIvHAPUYECKON WM Apyroil 60/see OnacHOM MOBEPXHOCTU CKOJMbXeHUs. [Ans
YKa3aHHbIX YC/OBUIA HaJ/IeXMT Takke MPOBEPSATb BO3MOXHOCTb MOSAB/EHUS MECTHbIX
OMON3HEBLIX CABUIOB Ha paHee YCTOWYMBBLIX CKOHAX BCNEACTBUE AOMOSMHUTENBHOMO WX
Harpy>XeHns BeCOM HacCbINu 1 Onopbl, HapPYyLLEHNS YCTOMYMBOCTM NIACTOB FPyHTa B NpoLiecce
MPOM3BOACTBA PaboT UM M3MEHEHUS peXxxMma (YPOBHA U CKOPOCTU TEYeHWs) NMOA3EMHbIX U
MOBEPXHOCTHbIX BOA,

12.16 ®yHAaMEHTbl MOCTOB, BO3BOAUMbIX Ha MHOrOMETHEMEP3/bIX TpPyHTax,
MCNONb3yeMbIX B Ka4eCcTBe OCHOBaHWI No npuHumny Il, cnegyet paccumTbiBaTb A/19 YCN0BUIA
MOJIHOTrO OTTanBaHWsA FPYHTOB OCHOBaHUSA HE3aBUCKMO OT MX COCTOAHMSA (Mep3/10e Uiv Tasloe)
B Nepuog CTpouTeNbCTBa. PacyeT no NpoYHOCTU U TPELLMHOCTOMKOCTI CBaHbIX 3/1EMEHTOB
CneayeT npon3BOAUTL Ha YCUIUA B PaCHETHbIX CeYeHUAX, BO3HUKAIOLLME KaK AN1s MepP3/oro,
TaK U OTTasBLLEr0 COCTOSAHUS TPYHTOB OCHOBAHMS.

12.17 CaaiiHble (hyHAAMEHTbl HALMNEXWUT PaccUMTbiBaTb Ha COBMECTHOE AENCTBUE
BEPTUKASIbHbIX N FTOPU30HTa/IbHbIX CU/1 U MOMEHTOB, MPUHMMAs NepemMeLLeHns (yH4aMeHTOB
MPONOPLUMOHANTbHBIMU AENCTBYIOWMM YCUAMAM. He3aBucuMMO OT NpuHLMNA UCNo/b30BaHMA
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TPYHTOB B KayeCTBE OCHOBaHWS, He CfeAyeT YuuTbiBaTb COMNPOTUB/IEHWE TPYHTOB
nepemMeLleHnsM  3arfly6/IeHHOro B TPYHT pOCTBepKa (hyHAaMeHTOB. B pacuetax,
BK/IIOYAIOLWMX OnpejeneHne CBOOGOLHON [/MHbI CBal, OTTasBLUME W MIaCTUYHO-MEP3/ible
FPYHTbl  AOMNyCKaeTca  paccMatpuMBaTb  Kak  JIMHENHO-4eopMupyeMyto  Cpeay,
XapakTepu3yeMyo KO3MULMEHTOM MOCTENN, MPUHUMAEMbIM KaK /15 HEMEP3/IbIX FPYHTOB.

[Mpn mncnonb30BaHUM TPYHTOB B KauyeCTBE OCHOBaHMA MO npuHumny | B pacyete
[OMNYCKaeTCs NPUHUMATb, YTO KaXK/blil CBalHbIV 31IEMEHT XKeCTKO 3ajefaH B TBEPAOMEP3/IOM
rPyHTe Ha rnybuHe d, cumTas OT YPOBHS, COOTBETCTBYHOLLErO PacyeTHOM (MaKCMMaslbHOW)
Temnepatype, NpU KOTOPOW AaHHbIA FPYHT NepexoauT B TBEPAOMEP3NOe COCTOSHUE; 3L4eCb
d- gvametp wvaM GOMbLUMIA pasMep MOMEPEeYHOro CeYEeHUs 3/1eMeHTa B Harpas/ieHUK
[EeNCTBMA BHELUHWX Harpy3oK.

12.18 B celicM1YeCcKnX painoHax (hyHAaMeHTbl MOCTOB [OMYCKaeTCcA MPOeKTUpPoBaTb Ha
NMOOBbIX TPYHTaX, UCMOMb3YeMbIX B KayeCTBe OCHOBaHWA No npuHumny |. Ecnv rpyHThI
ncnonb3yrTca no npuHuuny Il, To cnegyeT npegycMaTpusatb ONUpaHue MOAOLUBbLI
(hYHLAMEHTOB WM HWKHUX KOHLOB CBali NPEeVMYLLECTBEHHO Ha CKa/lbHble WU Apyrue
Ma/IoCKUMaeMble MpU OTTauBaHWU TPYHTbI. pu yyeTe CENCMMYECKMX HarpysoK pacyet
CBaliHbIX (DyHAAMEHTOB CNneayeT NPon3BOANTL cornacHo 11.4-11.8.

13 OC06EHHOCTM  MPOEKTUPOBAHUA  OCHOBaHW 1M (yHAAMEHTOB
He(pTerasonpoBoLOB Ha MHOIO/IeTHEMEP3/IbIX FPYHTaX

13.1 OcHOBaHUA W (YHAAMEHTbI MarucTpa/ibHbIX ra3o- W HegTenpoBOAOB (Aanee
MarucTpasibHble TPy6oNpoBOAbl) ChefyeT MPOeKTUPOBaTb B COOTBETCTBUM C YKa3aHWUAMMU
pasgena 7 ¢ y4eTOM AOMONHUTENbHbIX TPebG0BaHNIA, COLEPXKALLMXCA B HACTOALLEM pasjene, a
Takke B CI136.13330.

13.2 B TeXHUYECKOM 3afaHUN Ha MPOEKTUPOBAHME OCHOBAHWA WU (yHLAMEHTOB
MarucTpasibHblX TPyO6ONpOBOAOB AOMOMHUTENBHO AO/KHBI  COAEPXKATbCA CBEAEHMS O
npegenax N3MeHeHVs TeMneparypbl TPaHCNOPTMPYEMOro Nno TPy60onpoBoAYy NPOAYyKTa.

13.3 T[py¥ NPOEKTUPOBaHUM  OCHOBaHWA W  (hYHOAMEHTOB  MarucTpaibHbIX
TpybONpoBOAOB C/efyeT YyUUTbIBATb:

MarucTpasibHble Tpy6onpoBobl, B cooTBeTcTBUM ¢ TOCT P 54257, nmetoT | ypoBeHb
OTBETCTBEHHOCTH;

TpaHCMopTUPYeMbIiA N0 TPy6ONPOBOAY NMPOAYKT MOXET UMETb Kak MONOXUTENbHYHO,
Tak 1 OTPULLATENbHYIO TEMMEPATYPY, UTO CYLLECTBEHHO B/IMSIET HA TEM/IOBOE N MEXaHNYEeCKoe
B3aMMO/eiicTBMe TPY6ONpoBoAa U MepP3/ibIX FPYHTOB;

B KayecTBe OCHOBaHW MarucTpasibHbIX TPyOOMPOBOAOB He pPEeKOMeHAyeTcs
paccMaTpuBaTb Y4aCTKM C MOA3EMHbIMW fibAaMu, HaiefsMu 1 Gyrpamm  nyyeHus,
MPOSBIEHNAMM TepMOKapCTa, TepMo3po3nu, CONMNIOKLNN, MOpP03060MHOr0
pacTpecKMBaHUs;

OMacHOCTb NPSIMOro TEMJI0BOr0 M MMAPaB/INYECKOro BO3AEMCTBMIA TPAHCNOPTUPYEMbIX
He(hTM W He(TENnpPOLYKTOB Ha Mep3/ible TPYHTbl MpPU  aBapusx Ha MarucTpasibHbIX
TpybonpoBojax.

MpumeuaHue — TpyGonpoBoabl AENAT Ha: ropsuMe y4acTKM (TemnepaTypa NpoAyKTa B TeueHue
BCEro roga MonoXuTenbHas), Tensble y4yacTKM (TemnepaTypa MpoayKTa B TeYeHWe roga MOXeT OblTb K
NONOXMUTENbHON W OTPUUATENbHOW, HO CpefHerofoBas Temnepatypa Bblle 0 °C) M XONOAHblE Y4YaCTKU
(cpepHerofioBasi Temnepatypa npogykta Hwke 0°C). K nepBbIM OTHOCATCS He(TenpoBodbl Ha BCEM
NPOTSHKEHUM 1 Ta30MpoBoAbl Ha HEGOMbLUOM MPOTSHXKEHWM MOC/e KOMMPECCOPHbIX CTaHLWA, KO BTOPbIM K
TPETbUM — TOMbKO ra3onpoBofpbl.
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13.4 Tpoknagka TpPybONpoBOLOB B paiioHaX MHOrONETHEMEP3/bIX TPYHTOB MOXET
BbINOMHATLCA NOA3EMHbIM (MPEMMYLLECTBEHHO B TpaHLUeax), HazeMHbIM (M0 MOBEPXHOCTU
3eM/1 ¢ 06BasIOBLIBAHNEM MM 6€3 HEro) UK HaA3eMHbIM (Ha onopax) cnocobamu. Cregyet
n3beratb 4acToro 4epefoBaHWs Pas3/INYHbIX CMNOCOO0OB MPOKIALKMA Ha CPaBHUTE/IbHO
KOPOTKMX PacCTOAHUAX.

13.5 [ns yMeHblUeHWUS 30Hbl OTTamMBaHWA MeEp3Noro rpyHTa cregyetr MPUMEHSATb
aBTOMATMYECKN  [eWCTBYIOLLME  OXNaKAatolye YCTaHOBKM  (C  OKMAKOCTHbIM WK
NapoXMAKOCTHLIM X/1a0HOCUTENEM) U TEMNIOM30/NPYIOLLME 3KPaHbl. Tenion3onaunoHHbIe
3KpaHbl A/ HA3eMHOM NPOKMaAKW CcrefyeT BbIMONHATL MAOCKAMU, N8 NOA3EMHON —
UMVHAPUYECKAMMU,

13.6 Tpn NpPoeKTMpOBaHUM OCHOBaHWA W (PyHAAMEHTOB TPYOOMpPOBOAOB B paiioHax
pacrnpocTpaHeHNss MHOrO/IeETHEMEP3/IbIX TPYHTOB CieAYeT BbINONHATL CNeAYHOLLME pacyeTbl:

pacuyeT OCTbIBAHUA TPaHCMOPTUPYEMOro MO TPyOOMpoBOA4Y MPOAYKTAa C  Lefblo
YCTaHOB/IEHNA TemMepaTypbl Mo AAMHE TPyb0onpoBoAa, a TakXKe BbISB/IEHUS €ro ropsyux,
Ten/bIX N XONOAHbIX Y4acTKOB (CM. npumeyaHme K 13.3);

pacuyeT rnybuHbl OTTaMBaHWA W MPOMEP3aHUs TPyHTa B OCHOBAHWMM MOA3EMHbIX W
Ha3eMHbIX TPyO6ONpPOBOLOB;

pacyetbl Mo | wn Il rpynnam npegenbHbIX COCTOSHUA C  Y4eTOM MPOLECCOB,
MPOUCXOLALLMX B OKPY>XKAtOLLLEM MacCuBe rpyHTa B pe3y/bTaTe YCTPOMCTBA Tpy60onpoBoaa
(npocajgka 1 TepMOKapCT Npu 0TTanBaHMK, NyveHne Npu NPOMOPaXXMBaHNN).

13.7 TnybuHy oTtTamBaHus (MPOMOPaXMBaHUA) TPYHTA C/eAyeT  Ornpefenstb
YMC/IEHHbIMM  MeTOZaMK, C Y4Y4eTOM TMPOEKTHOrO CpokKa JKcnayatauum TpyobonpoBoa.
ny6uHy OTTamBaHWUS MHOrO/IETHEMEP3/IbIX TPYHTOB MOA LEHTPOM ropsauMx W TensblX
MoA3eMHbIX TPY60NPOBOAOB, & TaKkXe ry61HY NpomMep3aHns rpyHTa Nog LeHTPOM XONOAHbIX
TpybONpoBOAOB, PACMOMOXEHHbIX Ha Y4acTKax C MHOTO/IeTHEMEP3/IbIMUA TPYHTaMK He
C/IMBAOLLLErocs TMNa, AONYCKaeTcs pacCcuUMTbIBaTb COr/IaCHO YKasaHWsAM MpUnoxxeHus H.

13.8 PacyeTHble Harpysku, BO3[LEMCTBMS M WX COYETaHMSi NpPU MPOEKTUPOBaHUM
OCHOBaHWA W (hyHLAMEHTOB  MarucTpasibHbIX — TPyOonpoBOZOB B paiioHax
MHOTO/IETHEMEP3/IbIX TPYHTOB CrleAyeT MpWHMMaTb B COOTBETCTBUM C TpebosaHusmu CI1
20.13330 n CIN 36.13330.

13.9 [nd COBMEeCTHOro pacyeta CUCTEMbl «OCHOBaHWe (BMeELLAIOLMIA MaccuB) —
Tpyb0npoBoA» MOTYT WUCMO/Mb30BATLCA aHAIMTUYECKNE WU YUC/IEHHblE (METOL KOHEUHbIX
3/IEMEHTOB, METO[ KOHEYHbIX PasHOCTel M Ap.) MeTodbl. Mpy UCMOoIb30BaHUN YUCIEHHBIX
METOA0B pacyeTHas MOfe/lb «OCHOBaHWe — TPYyOOMpoBOA» A0/HKHA aeKBATHO OTpaXkaTb
KOHCTPYKTUBHbIE OCOGEHHOCTU TPybONpoBOAa, XapakKTepUCTUKM  MHOTOMIETHEMEP3/bIX
TPYHTOB U CXeMbl X B3aMMOLENCTBUS.

14 OCo6eHHOCTM NMPOEKTMPOBAHMNSA OCHOBAHWNI N (hyHAAMEHTOB Ha CK/I0HaX

14.1 MpoeKTUpoBaHWe OCHOBaHWI M (DYHAAMEHTOB Ha CKNOHax (0TKOCax) B pailoHax
pacrnpocTpaHeHNss MHOTOIETHEMEP3/bIX TPYHTOB CriefyeT BbINOMHATL MO MEPBOW rpynne
npefenbHbIX COCTOSHWUIA B COOTBETCTBMU C yKazaHuUAMM CI1 22.13330, C YY4ETOM CHMKEHUS
MPOYHOCTU MeP3/bIX FPYHTOB NPW YBEIMYEHUWN TEMMEPATYpPbl U AIUTENIbHOCTU BO3AEACTBUSA
Harpysku, a Takxxe BAMSHUSA FeOKPUONIOTMYEeCKMX YCTOBUIA.

14.2 Tlpn NPOEKTUPOBaHUM OCHOBaHWIA 1N ()yHAAMEHTOB B paliOHax pacnpocTpaHeHus
MHOTO/IeTHEMEP3/bIX FPYHTOB HA CK/IOHaX W MPUCK/IIOHOBOW Tepputopun  crnegyet
paccmaTpvBaTtb TepMOAMHaMWYecKoe paBHOBECME CUCTEMbl «COOPYXeHne—0CHOBaHMe—
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CK/IOH» C YYEeTOM HOPMATMBHbLIX AOKYMEHTOB MO WHXXEHEPHO-TeosI0MMYeCKUM U3bICKAHWUAM
ansa ctpoutensctea (CI 47.13330), a Takke cneayrowmnx PakTopos:

KPYTW3Ha, BbICOTa, MPOTAXEHHOCTb, LUMPUHA N 3KCMO3ULMA CKIIOHa;

NposiBNieHNe  TNYOUHHLIX U COMMUMIIOKUMOHHBIX — OMOM3aHWA U HapyLleHue
pacTuUTeNbHOro NOKPOBa, HasleeobpazoBaHme, 6yrpbl MyyYeHUs, TEPMOKapCT, TEPMO3PO3nS;

MOLLHOCTb C/I0A W XapakTep pacnpoCTpaHeHUs MHOrO/IETHEMEP3/bIX TPYHTOB
(cnnowHoe, NpepbIBACTOE, OCTPOBHOE), Ha/IMUME XWIbHOTO W MIaCTOBOrO /bAa, TaJMKOB,
KpWON3ros;

TemrepaTtypa Mep3/ioro rpyHTa BO BPeMEHW Mo rayobvHe M NPOCTUPAHWMIO CKJIOHA
(M30TepMbI) Ha CTaAMM CTPOUTENLCTBA, IKCMIyaTaunum v NMMKBUAALMN 00bEKTOB;

0CO6EHHOCTU MPUPOAHBIX KPUOTEHHbIX (hOpM penbeda (KaMeHHbIe rneTyepbl, KypyMmbl
N 4p.), a Takke hopmMmnpoBaHns TEXHOTeHHbIX (DOpM (OTBasIbl, Kapbepbl, KOT/I0BaHbI, BbIEMKM,
HacbInu n gp.);

reokpnonornyeckme  ycnosms  (TEKCTypa, BAAXKHOCTb, /IbAUCTOCTb  (PU3NKO—
MeXaHW4eckue CBOWCTBA Mep3/bIX W OTTaMBalOWMX TFPYHTOB), a TakXke XapakTep
Harn acToBaHWsA NOPOA;

Ha/IM4me COOPYXXEHUIA Ha CKNOHax, UMelowwmecs aetopmaLn COOPYXKEHWUI, a Takxe
MEepPONpPUATUS MO NPOTUBOOMON3HEBOM 3aLLMTE;

WHTEHCMBHOCTb WM XapakTep TEXHOreHHOW Harpysku, OCOOGEHHOCTM TeMnaoBOro W
CWNOBOMO BO3AENCTBUA Ha CK/IOH MPOEKTUPYEMbIX COOPYXXEHWA MO MPOAC/IHKUTENIbHOCTH,
0XBaTy TeppuTOpuM, KOMIMYECTBEHHLIM 3HAYeHUAM TemnepaTypbl, KOHCTPYKTUBHbLIM
0CO6GEHHOCTSIM COOPYXKEHWA.

TpeboBaHUsA K MHXXEHePHO-reoI0rMYeCKNM U3bICKaHUAM NpuBeLeHb! B [3].

14.3 PacyeTbl YCTONYMBOCTWN CK/IOHOB (OTKOCOB) M COOPYXXEHMII Ha HUX B parioHax
pacnpocTpaHeHnsi MHOIOMIETHEMEP3/IbIX TPYHTOB, B OT/IMYME OT TasibIX FPYHTOB, creayert
OCYLLECTB/IATL C YYETOM TeMMepaTypHOro COCTOSAHUA TPYHTOBOro Maccuea. B 3aBucrmMocCTy
OT TeMNepaTypHOro COCTOSAHNA FPYHTOBOr0 Maccumea CiefyeT pacCMaTpuBaTh ABa OCHOBHbIX
TUMNA KPUOTEHHbIX OMON3Hel: 1 — mep3nble; 2 — oTTamBaroLime. Kpome TOro, CyLecTBYOT
pas/inyHble TUMbl CMELIaHHbIX KPUOTeHHbIX OMOM3HEN.

14.4 TIpOrHo3 YCTOMYMBOCTM CK/IOHOB W COOPYXXEHWII Ha HUX HeobXxoauMo
OCYLLECTB/IATb HA OCHOBaHMMN BbIMOSIHEHNA MPOrHO3HbLIX TenJI0TEXHUYECKMX PacyeToB,
cxemaTu3aunm NpUpOAHbIX YCM0BUI U ONpeseNneHns NOBePXHOCTEN CKOMbXEHNSA B MeP3/ibIX
nopogax, a TakXke BO3MOXHOCTM BO3HUKHOBEHUA U Pa3BUTUSA CONUPIIIOKLMN.

14.5 PacyeT MeCTHOW WM O6LLEA YCTONYMBOCTU CUCTEMbI «COOPY>KEHNE—OCHOBaHME—
CK/IOH», [O/HKEH MPOU3BOAUTLCA MeTOoAaMK, YAOBMETBOPAIOLMMMK YCIOBUAM PaBHOBECUS B
npefeibHOM COCTOSiHAM, C  WUCMONb30BaHMEM NporpaMm, pa3paboTaHHbIX Ha OCHOBe
O6LLENPUHATBLIX METOAOB pacyeTa YCTOMUMBOCTU. [ONYycKaeTCs NPUMEHATL ApYrve mMeTojpl
pacyeTa, pesynbTaTbl KOTOPbIX MPOBEPeHbl OMbITOM MPOEKTUPOBaHUA, CTPOUTENbCTBA U
aKcnnyatauun. PacyeTbl BbINOMHAKOTCA HA OCHOBHOE M 0CO60e CoYeTaHme Harpysok.

14.6 TloBepXHOCTb CKO/IbXXEHUS B MacCcuBe Mep3/ibIX OLHOPOAHbIX TFPYHTOB, B
OCHOBHOM, OrpeaenseTca MOMOXEHWEM WN30TEPMbl Hanbonee BbICOKOM OTpULIATENbHOW
Temrnepatypbl rpyHTa, a B MaccuBe HEOLHOPOAHbLIX TPYHTOB — HaMMeHbLUMMU MnpeaenbHo-
AJVTENIbHBIMU - 3HAYEHUAMU  COMPOTUB/IEHUS CABUTY Mep3/ioro rpyHTta. [loBepXHOCTb
CKO/bXKEHWSA OTTaMBaKOLLEro rpyHTa (Ha CONNMIIIOKLMOHHBIX CKIOHaX 1 0TKOCax) CriesyeT 3a
rpaHuLEen oTTaMBaHNs, KOTOpas NpPakTUYeCcKW napasisiesibHa NoBepxXHOCTM CKI0HA, MOLLHOCTb
OrMO/I3al0LLEr0 C/1I0S paBHa rNyovHe OTTaumBaHWs, OMpeLenseTcd Mnpu reoKproormyecknx
N3bICKAHUAX W YTOYHAETCA TEN/I0TEXHUYECKMM PaCUETOM.
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B Tennoe BpeMsi roga B HEKOTOPbIX Cy4yasiX OAHOBPEMEHHO MOrYyT pPa3BMBATbCS
CONNMOKUMA U TNYOUHHBLIA OMON3eHb MEP3N0r0 FPyHTa, 4TO ChedyeT YunUTbiBaTb B
pacuyeTax Mo HECcyLleil CMoCOOGHOCTU OCHOBaHWIA M MPW Ha3Ha4yeHWW NPOTMBOOMOMN3HEBLIX
MEpPONPUATUIA.

14.7 Cwna npefenbHOro COMPOTUBAEHMS OCHOBaHMWS, CMOXEHHOr0 AWMCNEePCHbIMM
rPyHTamy  [O/DKHa OnpeaensTbCs, MCXOA4S W3 YCNOBUS, UTO COOTHOLUEHME MEXAY
HOPMa/lbHbIMM 1 KacaTe/lbHbIMW  HanpPSHXKEHUSAMU MO BCEM MOBEPXHOCTAM CKOMbXEHUS,
COOTBETCTBYHOLLEE Npese/IbHOMY COCTOSAHWUIO OCHOBaHWSA, NOAYNHSAETCS 3aBUCUMOCTY

T=otgep+cC, (14.1)

r4e @ 1 C — pacyeTHble 3HAYEHUA yrna BHYTPEHHero TPeHUs W yAenbHoro cuenneHvd. [nd
Mep3/bIX TPYHTOB ONPeAensalTcs  npefenbHO-ANUTENbHbIE 3HAYeHUs yria
BHYTPEHHEr0 TPeHMst QL W YAENbHOro CLENIeHNs CL NPy NPOBEAEHUN UCNbITaHWIA
Ha cpe3 mep3noro rpyHTa (FTOCT 12248), ana oTTamBaroLLMX TPYHTOB @sh M Csh
npu MpoBeAEHUM UCMbITAHUA Ha HEKOHCONMAUPOBAHHLIN  ObICTPbIA  Cpe3
OTTamMBalOLLEro rpyHta no meps3noMy cnow B cootBeTcTBun ¢ TOCT 20276,
MOCT 12248 nTOCT P 53582.

14.8 PacyeTHble 3HayYeHUs @ K C OMpeaenarTcs NO ONbITHbIM AaHHbIM.  [nA
coopy>XeHuin 111 ypoBHSA OTBETCTBEHHOCTM W MNpefBapuUTeNbHbIX PacyeToB YCTOMYMBOCTU
OCHOBaHWIN [ONYCKAeTCA pacyeTHble 3HAYeHUs @, CL, Psh U Csh NPUHUMATL MO TabiuLam
B.13 n B.14.

KoathuLMeHT HaLeXXHOCTU Yn MO OTBETCTBEHHOCTU COOPYXKEHWI MpUHMMaeTCS
paBHbiM 1,2; 0,95 u 0,9 cooTBeTCTBEHHO Ana coopyxxeHud |, Il n 1l ypoBHei
oteetcTBeHHOCTU (TOCT P 54257).

KoathpmumeHT ycnoBmin paboTbl Yc NPUHUMAETCS PaBHbLIM:

ANA MEP3/MbIX AUCTIEPCHBIX TPYHTOB ...uviiieviesiesieesieeie st sttt e st sne e 1,0;

LN OTTAMBAROLLIAX ...ttt ettt ettt ettt ekt b bt e s b e s e e e st e sabe e e st e e e nnb e e e nnneeeas 0,85.

14.9 Tpn CTPOUTENLCTBE HA CK/IOHAX, CNOXEHHbIX MHOrOMETHEMEP3/bIMUA TPYHTaMu,
cnefyet MNPUMEHATL MPEUMYLLECTBEHHO NPUHUMN | MCMNONbL30BaHUA MHOTONIETHEMEepP3/bIX
TPYHTOB, MpW YCNOBMW, YTO B TEYEHWe BCEro nepuopa 3Kcryatauum OygpeT obecrieveHa
oTpuuatesibHas Temneparypa, Tpebyemas MO pacyeTy YCTOMYMBOCTM CK/IOHA W HECYLLEn
CNOCO6GHOCTN  OCHOBaHM. [MpuHUMN 1l MCNoMb30BaHWSA MHOMONETHEMEP3/bIX TPYHTOB
[LONYCKaeTCs NP CTPOUTENLCTBE Ha CK/IOHaX, € y4yeToM 6.1.3, 6.1.4 1 6.1.6.

14.10 lMpn nCnonb30BaHUM MHOTFOMIETHEMEP3/IbIX TPYHTOB Mo npuHumny | cnegyer
BbIMO/IHATL MPOrHO3 TEMMEPATYPHOro pexuma W, B Clyyae Heo6X04UMOCTM, CreLnasibHbIe
MeponpuATUSA Mo 06ecrnevyeHnto NPOEKTHON TemnepaTypbl Mep3Noro rpyHTa u obecneynsarhb
KOHTPO/Ib TemrnepaTypbl B TeYeHMe BCero nepuofa akcnnayatauuu. [ns coxpaHeHus ©
MOHMXeHNa TemnepaTypbl Mep3/bIX FPYHTOB CnefyeT NPUMEHATL CnefytoLine MeponpuaTus:
arponecomMennopaLms, yCTpoMCcTBO TEN03aLLMTHBIX 3KPaHOB, BOJOOTBOA U Ap.

14.11 MHOroneTHemep3sble FPYHTbl Ha CKNOHAax U MPUCKIOHOBOW TEPPUTOPUM, Kak
npaswnio, cnefyet WCMONb30BaTb MO OAHOMY MpUHUMNY. [py CTPOUTENbCTBE Ha CKIOHAX
PEKOMEHYETCA MaKCMMa/lbHOe COXPaHEeHME M AaxKe yyULLeHe 3KON0rMyYecKo 06CTaHOBKM
32 CYeT MpPUMEHEHUS MPOEKTHbIX, OpPraHM3aLMOHHO—TEXHOMOMMYECKUX —PELUEHUA 1
MEpPONPUATUIA MO NPeAO0TBPALLEHMIO OMON3aHNSA Y HaPYLLUEHUA 3KO/IOrMYeCKOro paBHOBECUS,
06YC/IOB/IEHHOTO ~ OMAacCHbLIMU  KPUOTEHHbIMU npoueccamyt  (TepMOKapCT, MyYeHue,
Hanefeobpa3oBaHue).

45



CI125.13330.2012

14.12 Ha CKnoHax CKanbHbIX WM MNOMYCKaNbHbIX MOPOA pacyeTbl YCTOWYMBOCTU W
MPOEKTUPOBaHNA (hYHAAMEHTOB [OMYCKAeTCA BbIMNOMHATL B COOTBETCTBUM C TpeboBaHMSMU
CIM 22.13330. IHXeHepHaa NOAroTOBKa TEPPUTOPUM LO/KHA OCYLLECTBAATLCA COrNacHo 6.5.

14.13 B KayecTBe yHAaMEHTOB COOPY)XXEHMWIN Ha CK/IOHaX B pailoHax pacrnpocTpaHeHus
MHOTO/IETHEMEP3/IbIX TPYHTOB PEKOMEHAYETCA MPUMEHATb OTAE/IbHO CTOALWMe CTON6uYaTble
(hyHOaMeHTbl, CcBau W psdbl CBail, MpopesatoLive MOBEPXHOCTb CKOMbXeHUs. MecTta
pacronoXeHns CBali Ha CK/IOHe, KOMIMYECTBO, KOHCTPYKLMSA, pasMepbl U pacCTosiHUE MeXAYy
HYMW ONpeAenstoTCs Ha OCHOBaHWUM PacyeTOB MECTHOW U 00LLEeN YCTONYMBOCTU CKIOHOB U C
Y4YeTOM OMO/I3HEBOIO AAB/IEHNA MEP3/IOro rPyHTa Ha CBan N Harpy3oK OT COOPYXKEHUS.

14.14 B KauyeCTBE WHXEHEPHbIX COOPY>XEHW, MPOTMBOAENCTBYHOLIMX OMONM3aHUIO
Mep3/bIX W OTTauBaNOLWMX TPYHTOB, CreAyeT MNPUMEHATbL TPagULMOHHBbIE COOPYXKEHUA:
KOHTPOPCbI, KOHTPOGAHKETbI, MOAMOPHbIE CTeHbl, pagbl ceain  (CM 116.13330),
pacnonoXeHne KOTOPbIX Ha CK/IOHe 1 MeXAy c060i 060CHOBbIBAETCA pacyeTaMu 13 yCnoBus
HefoMyLeHNs TeyeHUs Mep3ioro M OTTauMBalOWero rpyHTa Mexay HUMU U He
NpenaTcTBYOWMe (UnbTpaumMm BOAbl MO CKAOHY. Mecta pacrnonoXeHuss U KOMMYECTBO
YAEPXKNBAKOLLMX COOPY>KEHWNIA HA CKNOHE O0OOCHOBbLIBAKOTCS pacyeTaMn MECTHOW U 06Lel
YCTONYMBOCTU CKIIOHA.

14.15 Ha cknoHax COY NpUMEHSIHOTCA B Cy4asaX NPakTUYECKON HEBO3MOXHOCTU UK
HeLOCTaTOYHOM 3((EKTUBHOCTU APYrMX MeponpusaTUiA ansa  ctabuimsauumm CKIoHa W
obecrieyeHNss Ha BeCb MNepuoA 3KCryatauum TemrnepaTypbl pyHTa, HEob6XoAuMOoi Mo
pacyeTy HecyLLeid CrocoBHOCTM OCHOBaHWS.

1416 Ona  CONU(MIOKUMOHHBIX CK/IOHOB B KayeCTBE OCHOBaHWMI  JIMHENHbIX
COOPYXKEHWI (NMHWUIA  3neKTponepejayn, TPyb6ONpoBOLOB, 3CTakad) CreayeT MNPUMEHATb
ob6TeKaemble ()yHAAMEHTbI B BUAE OTAeNbHbIX CBai, PALOB CBail, paboTalolmxX B YCN0BUAX
06TeKaHMsi UX OTTauBaOLMM TPYHTOM MpWY  COOMOLEHUM MpUHUMNA  ONTUMA/IbHOMO
COXpaHeHUsA NPUPOAHbIX YC/IOBUI Ha CKOHax (0becrieveHne uibTpaLmm BoAbl, COXpaHeHMe
pacTutensHocTn). Konuyectso, pa3mepbl, rNybuHa 3adenku cBail B MEP3MblA FPYHT
OnpefensTcad pacyeToM C Y4YeTOM OrO/I3HEBOrO [aB/IeHMsi OTTaMBANOLLEro rpyHTa,
FOPU3OHTA/IbHLIX HArpy3oK OT COOPY)KeHWs, TemnepaTypbl W MPOYHOCTHLIX CBOMCTB
Mep3/10ro rpyHTa.

14.17 PaboTbl Ha CKNOHAX AO/MKHbI BbINOMHATLCA B 3UMHMWIA nepuod. BbinonHeHue
paboT B Tennoe BpeMsA roja [OMYCKaeTCcA TO/bKO TOC/e BbIMOIHEHMS paboT Mo
cTabuvnmMsaumMm CKNoOHa W 0053aTeNlbHOro NpPOBeAeHUs TEemnJIOTEXHUYECKOro MporHosa u
pacyeToB 06LLEl U MECTHOM YCTOMUYMBOCTM CKIOHOB 11 COOPYXKEHWUIA Ha HUX.

14.18 MeponpuaTns No MHXEHEPHON 3allnTe U OXpaHe OKPYXKatoLLEen cpedbl cnegyet
MPOEKTMPOBaTb KOMIMIEKCHO C Y4YeTOM [EeOKPUOSIOrMYECKNX YCNOBUIA W MPOrHO3a WX
M3MEHEHMS B NPOLLECCe CTPOUTENLCTBA (C YHETOM MO3TANHOCTM) M 3KCM/yaTaum 06beKTOB.
OcyLLeCTBNEHNE MEPONPUATUIA NHXEHEPHON 3aLLMTbI HE JO/HKHO MPUBOAUTL K aKTUBMU3aLUM
0MacHbIX KPMOreHHbIX MPOLECCOB Ha CK/IOHAX U NPUMbIKAIOLLMX TEPPUTOPUAX. TeXHUYecKas
3(P(HEKTUBHOCTb U HALEXHOCTb COOPYXKEHUI N MEPONPUATUIA NHXXEHEPHON 3aliWTbl AOMKHbI
MOATBEPXAATLCS pacyeTamu, a B 060CHOBaHHbLIX C/yyasx — MOAE/MPOBaHUEM (HATYpPHbIM,
(M3MYECKNM, MaTeEMATUYECKIM).

14.19 [na ctabunmnsaymmn CKIOHOB Hapsify C UHXXEHEPHbIMU COOPYXXEHUsSMW criefyeT
MPUMEHATbL MepPOoNpPUATUAA MO CHWKEHWIO TeMnepaTypbl Mep3/ibiX TPYHTOB U YMEHbLLEHWIO
rNyouHbl  CE30HHOr0 OTTaMBaHWA (arponecoMenvopaums, YCTPOWCTBO Tena03awmTHbIX
9KpaHOB, BOAOOTBOS), YNPOYHEHME rpyHTa (3aMeHa M apMUpPOBaHUE) C YYETOM HaCTOSALLEro
AOKyMeHTa. Ha CknoHax f[o/mkeH ObiTb  OpraHvM30BaH GeCnpensiTCTBEHHbIA  CTOK
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MOBEPXHOCTHBIX BOJ, UCK/IIOYEHO 3acTavBaHWe BOJ, Ha 6eCCTOYHbIX y4yacTKax, W ronajaHue
Ha CKJIOH BOJ, C NMPUCK/IOHOBOW TEPPUTOPUMN.

14.20 B npouecce CTPOMTENbCTBA, SKCMAyaTauuv M NMKBMAALMWA COOPY>KEHWUI Ha
CK/IOHaxX 1 NPUCK/IOHOBOIN TEPPUTOPUM BbIMOSTHAETCA MOHUTOPUHT YCTOMUYMBOCTU CKIIOHOB U
COOPY)KEHWI MO NpOoeKTy, pa3paboTaHHOMY C Yy4yeToM pasgena 15, no3BonstoLemy
KOHTPONMPOBAaTb MOBEPXHOCTHbIE U INyOUHHbIE MepeMelleHns rpyHTa. Ha obbektax | v 1l
CTeneHW OTBETCTBEHHOCTM HeO0OXOAMMO OpraHu30BaTh CTauUMOHApHble Hab/oAeHus 3a
OrMO/I3HEBLIMM MpoLeccaMn € YCTAHOBKOW KOHTPOJ/IbHO-U3MEpPUTE/IbHOM annapatypbl B
CKBa&)XKMHAX B HECKO/IbKMX CTBOPax MO NPOCTUPaHWMIO CK/IOHA W BbINOSHEHWMEM HabMOLEHWI
3a ocafkamu 1 CMeLLeHUSMU Mo ry6uHe.

15 MeoTeXHUYECKNI A MOHUTOPUHI MpPU CTPOUTENLCTBE W 3KCMJlyaTauum
COOPY>KEHWNIA HA MHOT0/IETHEMEP3/TbIX FPYHTaX

15.1 TeOTEXHWYECKNIA MOHUTOPUHI (Oas1ee MOHUTOPUHI) Ha MHOrO/IeTHEMEP3/IbIX
FPyHTax — KOMMJeKC paboT, OCHOBaHHbIA Ha HATYypHbIX HaOMOAEHUAX 33 COCTOSHUEM
TPYHTOB  OCHOBaHWA  (TemMnepaTypHbId  PeXum),  rMAPOreosiorMYecKUM  PeXXMMOM,
nepemeLLeHVEM KOHCTPYKUMIA (PyHAAMEHTOB BHOBb BO3BOAMMOIO, PEKOHCTPYMPYEMOrO W
3KCNyaTUPYEMOro COOPY>KEHUS.

15.2 B palioHax pacrnpocTpaHeHUss MHOrOMIeTHEMEP3/IbIX TPYHTOB  MOHUTOPUHT
Heo6X0AMMO NPOBOAUTL ANS BCEX BUAOB 3[4aHWUIA U COOPYXXEHWI, B TOM YMC/ie NMOA3EMHbIX
VHXXEHEPHbIX KOMMYHUKaLWIA.

15.3 MOHUTOPUHT  OCYLLECTBNSAETCS B COOTBETCTBUM C MPOEKTOM, KOTOPbIi
pa3pabartbiBaeTCs B MPOLECCe NMPOEKTUPOBAHNS.

Mpyv pa3paboTke MpoeKTa MOHWUTOPUHIA  OMpejenstTcAd  cocTaB, O0ObeMbI,
MepUOLNYHOCTb, CPOKU M MeTofbl paboT, CXeMbl YCTaHOBKWM HabMOAATE/IbHbIX CKBAXMH,
reofe3nyeckMx MapoK W penepoB, [aT4MKOB W NpuBOPOB, KOTOPble Ha3HayatoTCA
MPUMEHNTENIBHO K paccMaTpuBaeMOMy OOBLEKTY CTPOUTENbCTBA (PEKOHCTPYKLUN) C YHEeTOM
ero Ccneyugukn, BKIOYalOLWE: pe3ynbTaTbl WHXEHEPHbIX W3bICKAHWA Ha niowanke
CTPOUTENbCTBA, NPUHLMM  WCMO/Mb30BaHUA MHOTOMIETHEMEP3/bIX TPYHTOB B  KayecTBe
OCHOBaHWUI (PYHOAMEHTOB, OCOOEHHOCTE MPOEKTUPYEMOrO WAN  PEKOHCTPYMPYEMOrO
COOPY>KEHUSA 1 COOPYXKEHWNIA OKPY>KatOLLIEN 3aCTPONKM 1 T.1.

15.4 B npoekTe MOHUTOPWHIa CrefyeT yUYnTbiBaTb (PAKTOPbI, OKa3blBatoLLMe BAUAHUE
Ha BHOBb BO3BOAMMOE (PEKOHCTPYMPYEMOE) COOPYXKEHWE, €r0 OCHOBaHWE, OKPYXKaroLLnii
FPYHTOBBIA MacCVB 1 OKPY>KatoLLyHO 3aCTPOVKY B NpPOLIeCce CTPOUTENLCTBA M 3KCN/yaTauum,
B TOM 4YMCNE BO3MOXXHOCTb TNPOABIEHNS OMAaCHbLIX TEeOKPUOIOrMYECKMX MPOLECCOB
(KpnoreHHoe nyyeHve, TePMOKapCT, OMON3HEBbIE MPOLLECChl, OCefaHne MOBEPXHOCTU Mpw
OTTamBaHUM 1 Ap.), & TaKKe Tena0Bble BO3LEVCTBUSA OT CTPOUTENbHBLIX PaboT.

155 [ns OCYWECTBNEHNS MOHMUTOPWUHIA B MEPUOf CTPOUTENLCTBA COOPYXKEHWM
060pyAYIOTCA KOHTPO/IbHbIE TEPMOMETPUYECKME W TULPOTe0/IorMYeckne CKBaXKWMHbI, Ha
(hyHOQMEHTaxX COOPY>XEHWUIA YCTaHaB/MBAKOTCSA MOCTOSHHbIE TEe0Ae3nYecKMe Mapku, Mo
KOTOPbLIM BbIMOMHAKTCA WU3MEpPEHUs TemrepaTypbl TPyHTa, YPOBEHb MOA3EMHbLIX BOf, WX
cocTaB M Temnepatypa, HUBENMpPOBaHWEe (PYHLAMEHTOB, B TOM YMCNe MOrPY>KEHHbIX CBaMu,
N3MEPSIOTCH OTMETKM MOLKPaHOBbLIX MyTe MOCTOBLIX KPaHOB, BOAOOTBOAHbLIX JIOTKOB B
TEXHUYECKMX 3TaKaxX W MOANOMbAX 3f4aHWW, a Takke TPOTyapoB Yy COOPY>KeHWidl. MecTa
YCTAaHOBKWU TEPMOMETPUYECKUX W TUAPOreoNormyeckuX CKBaXKWUH, Teofe3nyYecKnx Mapok
yKasaHbl B Tabnmue M.1, nepnofnMyHOCTL NMPOBEAEHUA 3aMepoB MpuBeaeHa B Tabnvue M.2.
Kpome TOro, KOHTPO/MPYETCA MAOTHOCTb FPYHTOB, YNOXEHHbLIX B HAcbINAX, NPW 3aMeHe
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FTPYHTOB B BbleMKax W TMpPU HamblBE TeppuTOpUU. TePMOMETPUYECKME CKBAXKMHbI
obopyaytotcas B cootBetctBuM ¢ [OCT 25358. TpeboBaHMsi K 060pyAoBaHMIO
rMAPOreo/ornyYecKUX CKBaXWH MpuBeAeHbl B [3]. YCTPOINCTBO HMBENMPHLIX MapoK WU
reogesnyeckue nsmepeHns nposoaatca B cootsetcteun ¢ FOCT 24846.

15.6 B nepuog askcrinyataumm COOPYXXEHUS MOHUTOPUHT OCYLLECTBMSETCA B LENAX
obecrieyeHNss MPOEKTHON0 peXxuma rPYHTOB OCHOBAaHWA W COCTOSIHUSA  (PYHAAMEHTOB
COOpY>KeHUA. B cocTaB MOHMTOPWMHIA BXOAAT CNefytoLme Buibl pabor:

TEKYLUMIA N KOHTPOJIbHbIA OCMOTP COCTOSIHUSA TEXHUYECKUX 3TadKel, MOANOMNIA 30aHNI
1 PaCroOXKEHHbIX B HUX KOMMYHUKaLWIA 1 APYTrUX YCTPOWCTB;

HabM0eHNs 3a COCTOAHMEM BETOHA (PYHAAMEHTOB;

Hab/roAeHNA 3a TeMnepaTypoli rpyHTa B OCHOBaHWUMN COOPY>KEHWIA;

HabM4eHNA 3a TemnepaTypoli Bo3ayXa B NOAMOSbE;

Habno4eHNs 3a ocagkammn PyHLAMEHTOB;

HabroAeHNA 3a TMAPOreo0rMYecKUM PEXXMMOM OCHOBaHMS.

MepvoAMYHOCTL NPOBEAEHMSA 3aMepOoB yKaszaHa B Tabnmue M.2.

15.7 T1pofo/mKUTENbHOCTb MOHUTOPUHIA 3aBUCUT OT MNPUHLMMNA CTPOUTENLCTBA WU
COCTaBNSAET [/15 COOPYXXEHWIA, NOCTPOEHHbIX MO:

| NpMHUMNY — B TeYeHMe BCEro Neproga aKcnayaTtalumm COOPYXeHus;

Il npuHUMNY: a) C MCNONb30BaHWEM MpPeABapuUTE/IbHOMO OTTaMBaHWUA TPYHTOB — B
TEYEHMe S NET,

6) ¢ gonyuieHeM OTTaMBaHWsA B Nepuog akcnayaTaumm — B TedeHune 10 neT.

MpumeyaHune — MPoACIHKUTENLHOCTb MOHUTOPUHIA MOXET 6bITb COKpalLleHa Npu CTabunmn3auum
M3MEHEHUI KOHTPONMMPYEMbIX MapamMeTpoB WKW YBEAWYEHA MPU OTCYTCTBUM CTABUAM3ALMM  U3MEHEHWI
KOHTPO/IMPYEMbIX NapamMeTpoB.

15.8 B npouecce MOHUTOpPMHIa HeobXoAMMO 06ecrneynTb CBOEBPEMEHHOCTb
MH(POPMMPOBAHNA  3aMHTEPECOBaHHbIX  CTOPOH O  BbIABNIEHHbIX  OTK/IOHEHUSAX
KOHTPONIMPYEMbIX MapaMeTpoB (B TOM 4MCME TEHAEHUMW WX WU3MEHEHWI, MPeBbILaoLLMe
0XWNJaeMble) OT NPOEKTHbIX 3HAYEHWNIA U Pe3yNbTaToB TEM/IO- N FE0TEXHMYECKOrO NPOrHO3a.

16 OKonornyeckne TpeboBaHUS MpPUM  MNPOEKTUPOBAHUN W YCTPOKCTBE
OCHOBaHWIN N yHLAMEHTOB Ha MHOIO/IETHEMEP3/bIX FPYyHTax

16.1 B npoeKTe OCHOBaHWIA U ()yH4AMEHTOB HA MHOTMO/IETHEMEP3/IbIX FPYHTaX AO/KHbI
ObITb MPefyCMOTPEHbI MeponpuaTus, obecredmsatolime nNpefoTBpalleHme, MUHUMU3ALMIO
AW NNKBUAALMIO BPEAHbIX W HEXeNaTeslbHbIX 3KOMOMMYECKUX W CBA3AHHBLIX C HUMU
CoUMabHBIX, 3KOHOMUYECKUX U APYrUX MOCNeACTBUN.

16.2 3konoruyeckme TpebOBaHUSA, YyuuTbiBaemble MNPU  MPOEKTUPOBAHUM  ©
CTPOMTENbCTBE, OCHOBBLIBAIOTCSH Ha pe3y/ibTarax MHXEHEePHO-3KOOMMYECKUX U3bICKaHWUIA, B
KOTOPbIX AaeTCA OLeHKa COCTOSIHWS OKpPYXKatoLLein cpefbl U MPOrHO3 BO3AENCTBMA Ha Hee
06beKTa CTponTenbCTBa. MpaBnna MHXEHEPHO-3KOMOMNYECKNX U UHXKEHEPHO-Te04e3UYecKnX
M3bICKaHWI AN CTPOUTENbCTBA coagepxatcs B [1] u [2].

16.3 MNporHo3 BO3AeNCTBMSA Ha NMPUPOLHbIE YCIOBUA OCYLLECTB/IAETCA HA BECb NMEepPUOf
CTPOUTENbCTBA W IKCM/yaTaLMmn 34aHNIA U COOPYXXEHWIA 1 LO/MKEH YCTaHaBNBATb:

BO3MOXXHOCTb M3MEHEHMsI TEMI0BOr0 PeXnma MHOrofeTHEMEP3/bIX TPYHTOB paiioHa
CTPOUTENBCTBA U NPUEratoLLIMX TePPUTOPUIA BCELCTBUE HAPYLLEHWIA YCNOBUIA Ten1006MeHa
B pe3y/ibTaTe CTPOUTE/IbCTBA M TEMMNEPATYPHOro BO3AENCTBUSA B MPOLIECCe IKCNyaTaumu,
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N3MEHEHNS TULPOre0sIOrMYECKNX YCMIOBUIA CTPOUTENIbHOW NNOWALKN B pe3ynbTaTe
MPOM3BOACTBA 3eMJIAHbIX  PaboT, BKAKOYas MNyTM  Pasrpy3km  MOBEPXHOCTHLIX U
HaZAMep3/10THbLIX BOA MO BOLOOTBOAHBLIM KaHaslaMm;

CTeneHb aKTMBM3aLUMM OMacHbIX KPUOreHHbIX MPOLLECCOB, B TOM YWC/E: OCafKu W
MyYeHne rpyHTOB, TEPMOKAPCT, COMMMIOKLMSA, TEPMO3PO3NA U Ap.;

BO3MOXXHOCTb BO3HWKHOBEHWSA CK/IOHOBbLIX MPOLIECCOB 1 3a60/1a4MBaHNsA TEPPUTOPUN.

16.4 C y4yeTOM pe3y/nbTaTOB WHXXEHEPHO-reosIorMyeckMX W3bICKaHWUIA BblOMpatoTCs
MPOEKTHble  pelleHns K1  pa3pabaTbiBatOTCH  MEPonpuATMS M0 PeKylbTvBauum U
BOCCTaHOB/IEHNIO MOYBEHHO-PACTUTE/IbHOIO C/0Si, 3aCbIMNKe BbIEMOK, TpaHLUel U Kapbepos,
BbINONAXKMBAHNIO N OfEPHOBAHUIO CK/IOHOB WM OTKOCOB, a TakXe Mo npeaynpexmneHuto
3p031K, TEPMOKapCTa 1 NPOLLECCOB pa3mbiBa rpyHTa.

16.5 OCHOBHble MepONpPUATAA MO OXpaHe OKPY>XKAaKoLein cpefbl Mpv BO3BELEHUM
OCHOBaHWA N ()yHAAMEHTOB Ha MHOrO/IETHEMEP3/IbIX FPYHTax pa3pabarbiBatOTCs Ha CTafuu
TEXHUKO-3KOHOMMNYECKOro 060CHOBaHMS.

16.6 TMpoeKTHas [OOKYMEHTauWs Ha YCTPOWCTBO OCHOBaHWM M (DYHAAMEHTOB Ha
MHOTO/IETHEMEP3/IbIX FPYHTaX Ha CTaguy MPOoeKTa AO/HKHA BK/KOYaTb OTAENbHbIA pasgen
«OxpaHa OKpYy>KatoLLel cpefbl».

16.7 MpucTynaTb K NPOM3BOACTBY paboT Mo YCTPOWCTBY OCHOBaHWA U (DyHAMEHTOB
[0MNYCKaeTcs TONbKO Npu Haiumm MOC 1 NPOEKTOB MHXXEHEPHOM NOAFOTOBKM M 3aLLUTbI OT
OMacHbIX KPUOTEHHbIX MPOLECCOB W  NOATOMMeHMs Tepputopun  (4.4), KOHKPETHO
OTpaXatoLyx BCe 0COBEHHOCTW MEepP3N0THO-TPYHTOBbIX YCM0BUI MOWALKN CTPOUTENLCTBA.
MpOoeKT opraHu3aumy CTPOUTENIbCTBA AO/DKEH 0653aTe/lbHO NpeAyCcMaTpuBaTh TOUHbIE CPOKM
1 0COBGEHHOCTU NPOM3BOACTBA PaboT, a Takke Mepbl MO BOCCTAHOB/IEHWIO MOBPEXAEHHbIX
YYaCTKOB MOBEPXHOCTY TEPPUTOPUM CTPOUTENLCTBA.
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MpunoxeHne A
(obsazaTensHoe)

TepMUHbI 1 onpeaeneHns

B HacTosLLEeM CBOAe NpaBu/ NPUMEHeHbI CieAytoLwme TEPMUHbI C COOTBETCTBYHOLLMMM
orpeaeneHnsamMun:

A.1 rpyHT (ground, soil): TopHble MOpoAbl, MOYBLI, TEXHOrEHHblE 06pa30BaHWS,
npeAcTaBnatoLLe CO60 MHOTOKOMMNOHEHTHYHO 1 MHOTO06Pa3HY reos1orMyecKyto CUCTeMy
W SABNAOLLMECS 00BEKTOM UHXKEHEPHO-X03ANCTBEHHOMN AeATeIbHOCTY YesloBeKa.

PYHTbI MOTYT CNYXXUTb: 1) MaTepuasiom 0CHOBaHUSA 34aHNIA U COOPYXKEHWIA;

2) cpefovi ANs pa3MeLLEeHNS B HUX COOPYXKEHWI;

3) MaTepuaioM caMoro COOPYXKeHUS;

A.2 tpyHT ™mep3nblii (frozen ground); [pyHT, uMMelOWMiA OTPULIATENBHYIO WK
HYNeBYIO TemrnepaTypy, COAepXawuii B CBOEM COCTaBe BUAMMbIE feAsHble BK/IHOYEHUA Y
(M) Nes-UeMEHT N XapakTepusyrLWMIACA KPUOTEHHbIMU CTPYKTYPHBLIMU CBA3SMMU;

A.3 rpyHT MHoronetHemep3nbii (perennially frozen ground), CMHOHUM — TPYHT
BeYHoMep3/bii  (permafrost ground): [pyHT, HaxoAsWMincs B Mep3sioM COCTOSAHUU
MOCTOSIHHO B TeYEHWNe TpeX 1 6onee NeT;

A.4 TpyHT ce30HHOMEP3/bI (ce30HHOTanbIin) (seasonally frozen ground): pyHT,
HaXOAALLMIACA B MEP3/IOM WM Ta/IOM COCTOSHUM NEPUOAMYECKN B TeYeHWe XO/I0AHOro U
TEnoro ce3oHa;

A5 rpyHT TBepgomepsnblin (hard frozen ground): [MCNEpCHbIA TPYHT, MPOYHO
CLIEMEHTMPOBAHHbIA NbOM, XapaKTepu3yemblii OTHOCUTE/IbHO XPYMKWM paspyLUeHneM 1
NPaKTUYECKN HEC)KMMAEMbIA NOJ BHELUHEN Harpy3Koii;

A.6 TpyHT nnactuyHo-mep3nblin (plastic frozen ground): [OMcnepcHbId rPyHT,
CLIEMEHTMPOBaHHbINA NbJOM, HO 06/1aatoLLMIA BA3KMMN CBOMCTBAMMU N CXMMAEMOCTHIO MOJ,
BHELLIHEN Harpy3KoW;

A.7 TpyHT nyumHucTbln (frost—susceptible ground): AncnepcHbIA TPYHT, KOTOPLINA
npy nepexofe W3 Taior0 B Mep3/ioe COCTOSIHWE YBE/IMYMBAETCA B 0ObEMe BCMEeLCTBUE
06pa3oBaHns KpUCTA/INOB fibAa U UMEET OTHOCUTENbHYIO AehopMaLMio MOPO3HOIo My4YeHus
&mn > 0,01;

A.8 nen (CUHOHUM — FPYHT nieasiHoi) (ice): MpupoaHoe obpa3oBaHMe, COCTOALLEE U3
KPUCTa/1N0B /bJa C BO3MOXHbIMW MPUMECAMM 06/IOMOYHOI0 MaTepuana U OpraHMyeckoro
BewlecTBa He 60nee 10 % (N0 06beEMY), XapaKTepu3ytoLLeecs KPUOreHHbIMN CTPYKTYPHbLIMU
CBA3AMU;

A.9 cnoi ce3oHHOro ottameaHma (seasonal thawing layer): MoBepXHOCTHbIA C/ON
rPyHTa, OTTanBaKOLLUIA NETOM;

A.10 TemnepaTypa Hayana 3amep3aHua (oTtamBaHus) (freezing (thawing)
temperature): TemnepaTypa, NPy KOTOPOI B Nopax rpyHTa NosBnseTcs (McyesaeT) nes;

A.11 mopos3Hoe ny4deHue rpyHToB (frost heaving ground): lNpouecc yBennyeHms
obbema 1 fehopMMpoBaHUS AUCMEPCHBIX TPYHTOB NP MPOMep3aHuu;

A.12 TepmokapcT (thermokarst): O6pa3oBaHue MPOCafOYHbIX WU NMPOBa/bHLIX (POPM
penbeda 1 NoA3eMHbIX MyCTOT BC/EACTBUE BblTauBaHWUA NMOA3EMHOIO /ibAa WU OTTanBaHUA
MEp3/10ro0 rpyHTa;

A.13 Tepmoapo3sns (thermoerosion): Pa3pyLueHune 1 BbIHOC OTTanBatoLWmMX U Mep3/ibIX
AMCNEPCHBbIX TPYHTOB W NbJOB B pe3ynbTare TEMnjoBOro M MexXaHW4YecKoro BO3AENCTBUSA
BOZHbIX MOTOKOB;
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Al4  commgmokuma  (solifluction):  CwmeweHne  (TeyeHWe,  OMON3aHue,
COCKaJib3blBaHMe, CM/bIBbI, On/bIBUHbI) OTTaMBaKoLLEro rnepeyBnaKHEHHOro
TOHKOAWCMNEPCHOr0 FPyHTa Ha CKIOHax B TeMnjoe Bpems CYTOK rofga, 06YyCnoBfeHHOe
CEe30HHbIM MNPOMeP3aHMEM M OTTanBaHUEM.
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MpunoxkeHve b
(pekomeHzyemMoe)

dusnyecKme 1 TennopusnYeckmne XxapaKTepucTUKN MHOTONeTHEMEP3/bIX
rPYHTOB

6.1 B coctaB (pm3nyecKnx n TennoU3NYECKUX XapaKTEPUCTUK, OnpedensiembiX A/s
MHOTO/IeTHEMEP3/IbIX FPYHTOB, BXOAAT:

a) CyMMapHas B/I&XKHOCTb Mep3noro rpyHta — Wiet ¥ BA&KHOCTb MEpP3/Ioro rpyHTa,
PacrosioKeHHOr0 MeXAy NefAHbIMY BKIOYeHUAMU — Wip;

6) cyMMapHas fibAMCTOCTb MEP3/10ro rPyHTA itor, NPELCTABNAIOWAA COO0N OTHOLLEHME
COAep>KaLLerocs B Mep3/ioM rpyHTe o6bema nbfja K 06bemMy Mep3/oro rpyHTa v ibAnUCToCTb
rPyHTa 3a CYET BUAMMbIX NeAsSHbIX BK/KOYEHWI i, NpefcTaBnstoWas COO60M OTHOLUEHME
COZlepXKalLerocs B Mep3/ioM TpyHTe 06bema BUAWMMbLIX flefAHbIX BK/IOYEHUA K 06beMy
MEp3/10r0 rpyHTa;

B) CTeneHb 3aro/iHeHNs 06bema Nop Mep3/noro rpyHTa fbAOM W He3aMep3Lueli BOLON —
Sr, [ONN eAUHNLbI;

r) TemrepaTypa Hadana 3aMmep3aHuns rpyHTa — Tr, °C;

) BNXXHOCTb MeP3/10ro rpyHTa 3a cUeT Hesamep3Lei Bogbl — Ww, 40NW eANHNLbI;

e) Tennogmanyeckmne XapakTepuCcTUKM rpyHTa (TennonpoBogHoCTb A, BT/(M - °C) u
ob6bemHas TennoeMkoctb C, Ik/(kr - °C));

X) TennoTa TasgHuA NbAa (3amMep3aHns BoAbl) B rpyHTe — Ly;

3) CTeneHb 3aC0/IEHHOCTUN — Dsal, %;

) KOHLEHTpaumsa noposoro pacteopa — Cps, 40NM e4UHULbI;

K) 06beMHas CTeneHb 3aTOpHoBaHHOCTY — J, [ONW eAUHULbI;

N) CTeneHb 3aTopdoBaHHOCTN — G, 40U eAVHULbI.

5.2 CymMapHas BNaXHOCTb Mep3/oro rpyHta — Wiet U BNIXXHOCTb MEP3/10r0 FPyHTa,
PacrosioKeHHOro Mexay NefsHbIMU BKIKOYEHNAMW — Wi, ONpeAenstoTcs B COOTBETCTBUM C
rOCT 5180.

5.3 CymmapHas NnbAMCTOCTb MEP3/10ro rpyHTa — itot, /IbANCTOCTb MEP3/10ro rpyHTa 3a
CYeT BK/IHOYEHWUIA NbAa — i, U CTEMNeHb 3aro/iHeHNs 06bema Nop Mep3/ioro rpyHTa fibAoM U
He3amep3LLein Boaol — Sy onpegenstoTcsa B cootseTcTBum ¢ FOCT 25100.

5.4 Tlog 3aC0MEHHOCTbLIO MOHMMAETCS Ha/IMYMe B Mep3/IoM rpyHTe BOLAHOPACTBOPUMbIX
Conell B TakOM KONMYECTBE, KOTOPOE CYLUECTBEHHO W3MEHSIeT MPOYHOCTHblE U
AehopMaLMOHHble CBOCTBA PYHTOB.

CTeneHb 3aCONEHHOCTU TpyHTa Dsa, XapakTepusyeT OTHOCUTENbHOE COfepXKaHue B
rPyHTE BOAHOPACTBOPMMbIX CONeN, ee cneayet onpeaenstb no FOCT 25100 Kak OTHOLLEHKE
Maccbl COMIe gs K Macce CyXOil HaBECKWM rpyHTa gd (BK/IKOUas MacCy COAepXKalluxca B HEM
coneit) no opmyne

Dsal = (gs/ 94)100. (B.1)

Mo cTeneHn 3aconeHHocTU Dsa TPyHTbI nogpasgenatot cornacHo MOCT 25100.
KoHLeHTpaums noposoro pacteopa Cps XapakTepusyeT CTerneHb MUHepan3auuy rpyHTOBOM
Bnarn. Ee gonyckaetca onpefenats No gopmyrne

Cps = Dsal / (Dsal +100W), (52)

rge W — BlaKHOCTb  3aCOMIEHHOr0  FPyHTa, MpUHMMaeMass Ansi TPYHTOB C  /IbAWUCTOCTbIO
itot < 0,4 paBHON Wi, a C itot> 0,4 paBHON W,
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3acofieHHble  TPYHTbl B 3aBUCMMOCTM OT Mpeo6/afatoliero MOHHOIO0  CocTaBa
NerkopacTBOPMMbIX  COMlE  pa3fensoTcs Mo TWUMY  3aCOMEHMS  Ha  MOPCKOA U
KOHTUHEHTa/bHbIN B cooTBeTCTBMM ¢ TOCT 25100.

b.5 Temnepatypa Hayana 3amep3aHua TpyHTa Tof, XapaKTepusyeT Temmnepatypy
rnepexoja rpyHta M3 Taloro B Mep3/ioe COCTOsHME. TemnepaTypy Hayasia 3amep3aHus
He3aCO/IeHHbIX, 3aCO/IEHHbIX W 3aTOPJOBaHHbLIX FPYHTOB CreAyeT OnpedensTb OMbITHbIM
nyTem, a B Cfy4dasx npefycMOTpeHHbIX B 5.9 Temnepatrypy Hayana 3amep3aHus
He3aCOo/IeHHbIX W 3aCOMEHHbIX TPYHTOB [OMNyCKaeTca npuHumartb no dgopmyne (6.3) B
3aBMCUMMOCTW OT BUAA FPYHTa U KOHLEHTpaLum noposoro pacteopa Cps:

Tor =A- B(53Cps + 40Cpsz), (53)

rae A — KoaththMUMEHT, XapaKTepm3yoLmiA TemnepaTypy Havana 3amep3aHns He3aco/IeHHOro
rpyHTta (Tabnuua b.1);
B — K03(h(hMUMEHT, 3aBUCALLMIA OT Tuna 3aconeHust rpyHTa; B = 0 Ans He3aconeHHbIX
rpyHToB; B = 1 Ang rpyHTOB MOPCKOro Tuna 3aconeHus; B = 0,85 ans rpyHTOB
C KOHTUHEHT&/IbHbIM TUMOM 3aCO/IEHUS.

Ta6nunuya b.1 — TemnepaTypa Hayana 3amep3aHunst He3aCO/IEHHOI0 rpyHTa A

[pyHTHLI A °C
MecKn pasHbIX (pakLuii -0,10
Cynecy u nbleBatble Mecku -0,15
CyrnnHok -0,20
[ nHbI -0,25

3HaueHne Tpr ANA  3aTOPgIOBaHHBLIX TPYHTOB CriefyeT BblGMpaTb MO  BeMYMHE
TeMnepaTypbl Hayasa 3amep3aHusi TOr0 KOMMOHEeHTa (TOP(AHOro WM MUHEPASTbHOrO), Y
KOTOPOro oHa Bbllle. BennunHa Tor 415 Topa npmseseHa B Tabnuue b.2.

Tabnunuya b.2 —PacyeTHble 3Ha4yeHWA TemnepaTypbl Hadana 3amep3aHns  Tor

ans Topgha

Tun Toptha Wiot, 4O €4UHNLI T, °C
Cnabopa3noXXunsLUMIAca BEpPXOBOW 7,30 -0,14
5,90 -0,16

3,27 -0,25

1,64 -0,35

CpeaHepasnoXXuBLUNIACS BEPXOBOIA 3,50 -0,13
0,90 -0,20

5.6 BnaXHOCTb HEe3aCONEeHHOro, 3aCO/IeHHOro M 3aTOPqOBaHHOro Mep3/1oro rpyHTa 3a
cueT Hesamep3Luein Bogbl Wy onpesensieTcs onbiTHbIM NyTeM. B ciyyasx npefycMOTPEHHbIX
B 5.9 A/19 HE3aCO/IEHHOI0 1 3aCOMIEHHOTO FPYHTA, HAXOAALLErocs B OXNaX4eHHOM COCTOSHUM,
Korga TemnepaTtypa rpyHTa Bbile TemnepaTypbl Hadana 3amepsaHus (0 °C > T > Ti),
BennumMHa Wy NPUHUMAETCS AN TPYHTOB C NbAWNCTOCTBIO it < 0,4 paBHOM Wy = Wi,
a C itot > 0,4 paBHON Wy = W,

[N He3acoNeHHOro M 3acofIeHHOro Mep3/ioro rpyHTa 3HadeHus W, [onyckaeTcs
onpegenatb no ¢opmyne (b.4), npy ycnosuu, 4YTo TemrnepaTypa rpyHTa HvbKe WM paBHa
TemnepaType Hadana 3amep3aHns (T < Tyr), MocnefHAs Haxoautes no gopmyne (b.3)
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W, = kWWp +MNDgq » (B.4)

roe kw — KO3((UUMEHT, nNpuvHUMaemblii no Tabnuue b.3 B 3aBUCMMOCTM OT 4ucna
nnacTUYHocTu I, 1 Temnepatypbl rpyHTa T;
W, — BNKHOCTb IPyHTa Ha rpaHuLe naacTUYHOCTM (packaTblBaHWS), AONN e4UHNLbI;
Dsal — CTeMeHb 3aCONEHHOCTY FPYyHTa, LONN eAVHULbI;
N — KOAPMUUMEHT, NPUHUMAaEMbIA paBHbIM 0 419 He3aCONieHHbIX FPYHTOB M MO
Tabnuuge (b.4) N 3aCONeHHbIX TPYHTOB, B 3aBUCUMOCTM OT Ymnc/a NaacTUYHoOCTH lp
n Temnepatypbl rpyHta T, °C, ana Temnepatyp T <-15°C BenuMyumHa
N NPUHUMAETCH pPaBHOW 3HavyeHM0 m npu T =-15°C; ecnn BenmumHa Wy
onpegeneHHas no opmyne (b.4), npeBbicUT 3Ha4YeHne Whot, TOrga Ww= Whot.

Tab6nunuya b.3-PacyeTHble 3Ha4YeHNA KoahpuumeHTa Kw

Yucrno KoaumupmeHT ky npu Temneparype rpyHta T, °C
[pyHTBI NnAacTUYHoCTU Iy,
11071 eAMHNLBI 03| 05 -1 -2 -3 -4 —6 -8 | -10
lMecku
0 0 0 0 0 0 0 0 0
Cynecu lp < 0,02
y 0,02<1,<0,07 | 0,60 0,50 | 0,40 | 0,35 0,32 0,30 | 0,28 | 0,26 | 0,25
C 0,07<1,<0,23 | 0,70 | 0,65 | 0,58 | 0,50 046 | 045 | 0,43 | 041|040
YA 0,13<1,<0,17 | 0,80| 0,75 | 0,65 | 0,55 051 | 0,50 | 0,48 | 0,46 | 045
[NnHbI lpb>0,17 0,98| 0,92 | 0,80 | 0,68 0,63 | 0,60 | 0,58 | 0,56 | 0,55

Tab6nunuya b.4—-PacyeTHble 3Ha4YeHNA KoadhuumeHTa h

Yucno BenmuunHa KoathguumeHTa n npm Temnepatype rpyHTa T, °C
FpyHT o g0t et | 03 | 08| 1| 2 | =3 | -4 | -6 | -8 | -10 | -15
Mecku 1 cynecy I, < 0,02 210|160 | 75 | 34 | 20 | 14 | 9 | 65| 5 | 4
Cynecu 002<1,<0,07 | 150 | 130 | 57 | 24 | 15 | 11 | 7 5 | 45|35
CyrnvHKu 007<1,<0,13 | 130 | 103 | 44 | 19 | 11 | 8 |55 | 4 |32 2,3
CYIIMHKK, [NINHBI 0,13<1, 102 | 70 | 34 | 17 | 95 | 6.5 4 3 25 2

PacueTHble 3HayeHus Wy A1 Topta U 3aTOP(OBaHHbLIX FPYHTOB, HaXOAALLMXCA B
OXNTKAEHHOM COCTOSHUWM, KOrfja Temrepatypa rpyHTa Bblle TeMmrepaTypbl Hadvana
3amep3aHnsa (0 °C > T > Tir), NPUHMMAIOTCS 419 TPYHTOB C NbANCTOCTbIO it < 0,4 paBHOWA
Ww = Whot, a C itot > 0,4 paBHOM Wy = Wi

[na  Mep3nbix Topdha M 3aTOP(hOBaHHbLIX FPYHTOB 3HayeHWs W, [onyckaeTcs
onpefenatb no qopmyne (b.5) B 3aBUCMMOCTM OT CTerneHu 3aTopdoBaHHOCTU J (gonwu
efMHNLbI) 1 TemnepaTypbl T, NPW YCMOBWMW, YTO TemrepaTypa rpyHTa HUXe Wan paBHa
Temnepatype Havana 3amep3aHns (T < Tor)

Wy =¥/ |T|Y4, (B.5)

roe W — napameTp, 3aBUCALLMIA OT 06BEMHON CTeNeHn 3aTOPQOBAHHOCTU J, NPUHUMAETCH MO
Tabnuue b.5.
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Tabnuya b.5 - PacyeTHble 3Ha4eHUs KoahpuumeHTa Y

Twn rpyHTa W, rpag 4
Topdh 16
CynecuaHble 3aTOphoBaHHbIE TPYHTbI 1,67J-0,1
CyrnvMHuCTbIE 3aTOP(OBaHHBIE TPYHTbI 16J

6.7 Tennousnyeckme xapakTepuCTUKN rpyHTOB: KO3((ULMEHT TEMNIONPOBOAHOCTH A,
0b6beMHas TennoemMkocTb C 1 KO3(PMUUMEHT TemnepaTypornpoBOLHOCTA a OMpefensatTcs
OMbITHbIM MyTeM. B ciyyasx, npesycMoTpeHHbIX B 5.9, 3Ha4YeHNs 06beMHOM Tern10eMKOCTH
3aCOJ/IEHHbIX 1N He3aCO/IeHHbIX TPYHTOB B Ta/10M, OX/1aXAeHHOM Cih M Mep3/10M Ct COCTOAHUAX
[ONycKaeTcs paccumTbiBaTb N0 opmynam bB.6-b5.9 B 3aBACUMOCTM OT  YAe/bHOW
TEN0eMKOCTU cKeneta rpyHTa Cp, TemnepaTypHON M KOHLEHTPaLMOHHONM 3aBUCUMOCTSX
YA€eNbHO TennoeMKocT HesamepLuein Bofbl Cw 1 nbfa Ci, BNaXXHOCTU Wiet, TEMMEPATYPHOIA
N KOHLEHTPaLNOHHON 3aBUCUMOCTIN BNaXKHOCTM 3a CHET He3amep3Llelt Boabl Wy, MIOTHOCTU
CKefleTa rpyHTa pdihf W TEMMepaTypbl Hayana ero 3aMmep3aHus Tor.

[NA He3acoNeHHbIX TPYHTOB, HaXOAALLMXCA B Ta/OM W OX/TKAEHHOM COCTOSAHUAX,
Korfa Temneparypa rpyHTa Bbille TemrepaTypbl Hadana 3amep3aHus (T > Trf), BenmunHa Ci
HaxoauTcs no opmyne (b.6)

Cih = (Cp + CuWiot) pa,th, (B.6)

roe Cp npuHumaetca no Tabnuue bB.6; 419 He3acONeHHbIX TPYHTOB U Topda

w = 4200 Ox/(kr - °C), a Tpr HaxoamTca no Tabnuue b.2; Ans 3aCONeHHbIX FPYHTOB B
oxnaxgeHHoM cocTosHuu (0 °C > T > Tyr) Tor onpegensetca no opmyne (b.3), a BennunHa
Cw paccuutbiBaetcd no gopmyne (b.7)

Cw = Cut — 4550Cys, (6.7)

rae Cwt — yfenbHasa TenaoeMKOCTb MOPOBOro pacrteopa, [k/(kr - °C), onpefenserca no
Tabnuue (b.7.);
Cps — KOHUEHTpaumsi  MopoBOro  pactsopa, A0NM  ef4uHWLUbl,  Onpefensercsd  no

(opmyne (b.2).

Tab6nunuya b.6 — PacyeTHble 3Ha4YeHNS YAe/bHOW TEN0EMKOCTU CKeeTa rpyHToB Cr

[pyHTBI Mecok Cynecb Frura i = Tope =
CYrNMHOK HU3NHHbIA BEPXOBOA
C,, x/(kr - °C) 750 850 950 1920 1680

Tabnuya b.7 —PacyeTHble 3Ha4YeHUS TemnepaTypHOM 3aBUCUMOCTU  YAeNbHOM
TEenI0eMKOCTM NOpoBoro pacteopa Cut

T,°C Cut, OX/(kr - °C) T,°C Cut, AX/(kr - °C) T,°C Cuwt, AX/(kr - °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
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OkoHuaHue Tabnuupl b.7

T,°C Cut, OX/(kr - °C) T,°C Cut, OX/(kr - °C) T,°C Cut, IX/(kr - °C)
-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

[N He3acoMneHHbIX TPYHTOB M Topda B MEP3/OM COCTOSIHUM MNPWU YCNOBUM, YTO
TemnepaTypa rpyHTa HUKe UK paBHa TeMnepaTtype Hadvana 3amep3aHus (T < Tef), BEAMYMHA
Cr HaxoamTcsa no hopmyrne

Ct =[Cp+ Cw Wy + Ci (Wiot — Ww)] pds, (5.8)
rae Wy paccumtbiaeTca no qopmyrne (b.4), a Ci — no gopmyne
Ci=2120+78T. (5.9)

[ns 3aCONEeHHbIX FPYHTOB B MEP3/1I0M COCTOSHUW, MPU YCNOBUWM, YTO Temneparypa
rPyHTa HUXXE UM paBHa TemnepaType Havana 3amep3aHus (T < Tyr), BenmumnHa Cr HaxoamTes
no ghopmysne

Cs = [Cp + Cw Wwt Cj (Wtot —WW)]pd,th,f ; ( 510)

rae Wy paccumtbiaetca rno qopmyrne (b.4), Cw — no goopmyne (b.7), a Ci — no popmyrne (B.9).

3HayeHns 06BEMHON TEMI0EMKOCTM 3aTOP(OBaHHbIX FPYHTOB B Ta/IOM W OX/TaXKAEHHOM
Cih 1 mMep3niom Ct COCTOAHMAX [OMYyCKaeTcs paccumTbiBaTb no gopmynam (b.11, 5.12) B
3aBMCMMOCTW OT YAeNbHON TeNN0EMKOCT MUHePasibHOW Cpm 1 TOPGsIHON Cpg COCTaBNAOLLIEN
OpraHo-MVUHepanbHOro CKefeTa rpyHTa, YAeNbHON TennoemMKOCTU Hesameplueli Bogbl Cw U
nbaa Ci, BecoBoW (MaccoBoi) fonu Topga B 3aTOphoBaHHOM rpyHTEe G, CyMMapHOW
BNaXXHOCTN Wiot, BMXKHOCTW 3a CYET He3amep3wein Boabl Wy, NAOTHOCTU CKeNeTa rpyHTa
Pdthf W TEMMEPATYpPbl Havasa ero 3amep3aHuns Tor.

[na 3aTOpOoBaHHbLIX FPYHTOB, HaXOAALWMXCA B Ta/loOM M OX/TKAEHHOM COCTOSHMWM,
Korfa Temneparypa rpyHTa Bbille TemnepaTypbl Havana 3amep3aHus (T >Tyf) BennunHa Ci
HaxoguTcs no gopmyrne

Cth=[Cpm (1 = G) + Cpg G +Cuw Wiot] pa.th, (b.11)

roe yaenbHas TernnoemMKoCTb MuHepanbHoro ckeneta Cow U Topa Cpg Haxoamutcs no
Tabnuue b.6; Cw = 4200 Ox/(kr - °C).

[ns  3aToppoBaHHbIX TPYHTOB, HAXOAALWMXCA B MEP3/10M COCTOSHUKW, KOrpa
TemnepaTtypa rpyHTa HUXe Unn pasHa Temnepatype Hadvana 3amep3aHus (T < Tof), BeIMUMHA
Ct HaxogmTcs no gopmyne

Ci=[Com (1 -G) + Cpg G +Cy Ww+ Ci (Wiot —Ww)] pa, (6.12)

rae Wy paccumntbisaetcs rno opmyne (B.5), Cw = 4200 x/(kr - K), a Ci — no ¢opmyne (B.9).

B cnydyasx, npefycMOTpeHHbIX B 5.9, 3HayeHWe KoapduLmeHTa TensonpoBOAHOCTM
HEe3aCO/IEHHbIX, 3aCOMIEHHBbIX N 3aTOP(OBAHHbLIX TPYHTOB B T&/IOM At U MEp3/IOM Am (419
AnanasoHa Temnepatyp Hmwke T < -15°C) cocTosHMM npuBeaeHbl B Tabnuue bB.8, B
3aBUCUMOCTUN OT BNAXKHOCTU Whot, NIOTHOCTU CKeNleTa FPYHTA pd,thf M CTEMEHU 3aCO/IEHHOCTU
cornacHo MOCT 25100.
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[na HaxoXaeHWa BeNMUMHBI As Y HE3aCOMIEHHBIX W 3aCONIEHHbIX TPYHTOB B MEP3/I0M
COCTOAHUN B AuanasoHe Temnepatyp Tot > T > Tm, rae Tm = =15 °C MOXHO MCNONb30BaTh
COOTHOLLIEHWE

At = Atm— (Mm— Ath) [Ww (T) = Ww(Tm)]/ [Wiot = W (Tm)], (B.13)

rae At U Aim Haxogatcsa no tabnuue b6.8, Wy (T) n Wy (Tm) onpegenstotcs no gopmyne (b.4)
QNS He3aCoNeHHbIX rpyHToB Npu N =0, a Twr — N0 opmyne (b.3) A1 He3aCONEHHbIX FPYHTOB
npn B =0.

B cnyyasx, NpeayCcMOTPEHHbIX B 5.9, 3HayeHue Ko3(p(pmumeHTa
TEeMMepaTyponpoBoAHOCT a (M?/C) Ans He3acoNeHHbIX, 3aCOMEHHbIX U 3aTOP(OBAHHbIX
FPYHTOB HaxoA4MTCA Mo hopmyne

a=n/Cp, (5.14)

roe BeNVYMHbl  KO3(uMUMeHTa TensonpoBOAHOCTM A M 06beMHON Tennoemkoctn Cp
HaxOAATCA B COOTBETCTBUN C YKa3aHUAMU, NpuBeAeHHbIMU B B.7.

5.8 BennuuHa 06bLEMHOM TeMm/iOThl 3aMep3aHvs (TasHua) rpyHTa Ly (Dk/m®)
NPUHUMAETCA PaBHOW KONMYECTBY TEMN0Tbl, HEOOXOAMMOW ANA 3amep3aHus BOAbl (TasgHUA
NbAa) B ejuHMLEe 06bema rpyHTa 1 onpeaenseTcs no opmyne

Lv=Lo [Wtot - WW] Pd,th,f (5.15)

rae Lo =3,35-10° ([/Kr) — 3HaueHWUe YenbHOM TennoTsl (ha3oBbiX NPeBpaLleHnit Bofa—nea;
BennunHa Wy 419 He3aCONeHHbIX, 3aCOMEHHbIX U 3aTOP(OBaHHbIX
FPYHTOB  HaxoAuMTCA B COOTBETCTBUM C  YKasaHMSIMW,
npvsefeHHbIMU B B.6 npu ycnosuu Tur > T, 30eCb Tpr HAXOAUTCSH
B COOTBETCTBUM C YyKasaHMAMW, MpuBefeHHbIMU B B.5.
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MpunoxkeHne B
(pekomeHzyeMoe)

PacyeTHbIe 3HaYeHMA NPOYHOCTHbLIX XapaKTepPUCTUK Mep3/bIX TPYHTOB

B.1 PacueTHble gaBneHns Ha Mep3/ble rpyHTbI R, pacyeTHble CONPOTUBNEHNS Mep3/bIX
TPYHTOB M FPYHTOBbLIX PacTBOPOB CABWUTY MO MOBEPXHOCTAM CMep3aHus (PYyHAAMEHTOB Raf 1
pacyeTHble CONMPOTUBEHNA MepP3/bIX TPYHTOB CABUTY MO FPYHTY WUAN TPYHTOBOMY PacTBOpYy
Rsh OMpegenstoTcsa  OnbITHbIM - NyTem. [pu  onpefeneHWn 3HaveHuid R, Rar, Rsh B
NabopaTopHbIX YCMOBUAX CrefyeT MPOM3BOAUTL MCMbITAHUA Ha CABUT B CreunaibHbIX
npubopax — Ans onpefeneHns Ras U Rsh M HA OJHOOCHOE CXaTwe WAM Ha BAaBNVBaHWe
LLIAPUKOBOIO LWTammna — Ans onpegeneHns R.

Mpy onpefeneHnn Raf LLIEPOX0OBATOCTb MNOBEPXHOCTM, MO KOTOPOW NPOU3BOAUTCA CABUT
cMep3Llerocsd B Heil obpasua rpyHTa, LO/MKHa OblTb TakoW e, Kak  (DyHAaMEHTOB,
NMPUMEHAEMbIX B CTPOUTE/LCTBE.

B.2 [pn 0TCYTCTBUM OMbITHBLIX JaHHbIX AOMYCKAETCA NPUHUMaTL 3HaYeHUA R, Rar U Rsh
no tabnuuam B.1-B.11.

PacueTHble faBneHNs Ha MepP3/ble TPYHTbI R Mog HMXHUM KOHLLOM CBav NMPUHMMAalOTCA
no Tabnuue B.1, noa NogoLwBoi cTon64aToro yHgameHTa — no tabnuue B.2, ons Mep3nbix
TPYHTOB C KOHTMHEHTa/IbHbIM TUMOM 3acofieHns — no Tabnuue B.5, 4ns meps/ibiX rpyHTOB C
MOPCKMM TWUMOM 3aconeHns — no Tabnuuam B.7 n B.8, ana nbaa — no tabnuue B.10, ans
3aTophoBaHHbIX Mep3/blX FPYHTOB — Mo Tabnmue B.11.

PacueTHble COMPOTMBEHUS MEP3/bIX TPYHTOB U TPYHTOBbLIX PacTBOPOB CABUTY MO
MOBEPXHOCTAM CMep3aHus (DYHAAMEHTOB NPUHUMAKOTCA Mo Tabnuue B.3, ond mepssnbix
3aCOMEHHbIX TPYHTOB C KOHTWHEHT&/bHbIM TUMOM 3acofieHns — no tabnuue B.6, ans
Mep3/ibIX TPYHTOB C MOPCKMM TWUMOM 3acofieHns — no Tabnuue B.9, Mep3/bIX
3aTopP(hoBaHHbIX FPYHTOB — No Tabnuue B.11.

PacueTHble COMPOTUBMEHUA MEP3/bIX TPYHTOB CABUTY MO TPYHTY WAN TPYHTOBOMY
pacTBopy Rsh MpuHMMaroTcs no Tabnuue B.4, nbAaoB no rpyHTOBOMY pacTBOPY Rshi — NO
Tabnuue B.10, Mep3nbix 3aTOPGPOBAHHBIX TPYHTOB MO FPYHTY WX FPYHTOBOMY pacTBopy — Mo
Tabnuue B.12. 3HayeHWs pacyeTHbIX COMPOTMBIEHUIA  Mep3/bIX TPYHTOB  Kak
KOHTMHEHTA/IbHOT0, TaK U MOPCKOro TuMa 3acoNeHWns, CABUTY MO TPYHTY WU TPYHTOBOMY
pacTBopy Rsh 4ONyCKaeTca NPUHUMATh paBHbIMU Rsh = Ras € yueToM B.4.

B.3 3HauyeHus Rar B Tabnumuax B.3, B.6, B.9 n B.12 cnefyeT yMHOXaTb Ha
KO3MULMEHT yaf, 32BUCALLMIA OT BUAA MOBEPXHOCTU CMEP3aHUs Y NMPUHUMAEMbIA PaBHbLIM:

A1 6ETOHHBIX MOBEPXHOCTEN PYHAAMEHTOB, M3rOTOB/ISEMbIX B MET/IINYECKON

(0T 1Y SRS 1,0
[N15 epeBAHHBIX NOBEPXHOCTEN, He 06paboTaHHbIX Mac/SHbIMW aHTUCENTUKaMK ..... 1,0
[N151 lepeBSHHBIX MOBEPXHOCTeN, 06paboTaHHbIX MaC/ISHbIMU aHTUCEMTUKAMM .......... 0,9
A1 METa/I/INYECKMX MOBEPXHOCTEN M3 FOPAYEKATAHOTO MPOKATA ...vvvveveeerearereesenrens 0,7

B.4 3HauveHus Rsn B Tabnuuax B.4 n B.9 crefyeT YMHOXaTb Ha KOIPMUUMEHT ysh,
PaBHbIA:
A1 6ypoHabUBHbIX CBali ¢ fob6aBnieHMeM B 6eTOH MPOTUBOMOPO3HbLIX XMMUYECKMX

1T =0 SRR PSSR 0,7
ANsi Bcex BMAOB cBail Npu NbANCTOCTU TPYHTA 0,2 < 1i < 0,4, 0,9
B OCTAUTBHBIX CITYHAAX ..vvieititeiiieasiieeesiteeassseesssseesbeeeabs e e sabe e e smbe e e ssb e e e snbe e e ssneeanbeeaneeeanes 1,0

MpumeyaHune —Mpyu CcoYeTaHWM [ABYX MNepeUnCneHHbIX B B.4  ycnoBuii  KOIMOULMEHT  ysh
npuH1MaeTca pasHbiM 0,6.
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B.5 Mep3nble 3aco/IeHHbIE TPYHTbI B 3aBUCMMOCTU OT Mpeob/1afatowero XMMmM4ecKoro
COCTaBa COJeil BbIAENATCA MO TUMNY 3aCONEHMS — KOHTUHEHTa/IbHOMY WA MOPCKOMY — B
cootBeTcTBUU ¢ TOCT 25100.

Tabnuya B.1 —PacyeTHble faB/fieHNA Ha Mep3sible He3aco/leHHble FPYHTblI R nog
HV>KHUM KOHL,OM CBaw

ny6uHa PacueTHble gaBneHns R, kla, npu Temnepatype rpyHTa, °C
["PYHTBI norpy>eHus
Py ot |-03|-05 -1 |-15| 2 |-25| -3 |35 4 | -6 | -8 | -10
Mpu nbauctocTn
i < 0,2:
1 KpynHo- Mpw nto6oii| 2500(3000|3500(4000|4300(4500{4800(5300|5800{6300|6800| 7300
06/10MOYHbIe rnybuHe
2 [MeCcKn KpyrHble Toxe |1500]1800(2100{2400|2500|2700{2800/3100|3400|3700{4600|5500
n cpegHen
KPYnHOCTH
3 Meckn menkne un 3-5 850 |1300/1400{1500{1700{1900{1900|2000|2100{2600{3000|3500
Mnbl/ieBaThIe 10 1000{1550{1650|1750/2000{2100|2200|2300/2500{3000|3500{4000
15 n 60nee |1100|1700|1800{1900|2200{2300|2400/2500|2700{3300{3800/4300
4 Cynecu 3-5 750 | 850 {1100{1200{1300(1400{1500{1700|1800|2300|2700{3000
10 850 | 950 {1250(1350|1450|1600{1700|1900|2000{2600{3000|3500
15 n 60nee | 950 |1050|1400(1500/1600{1800(1900/2100|2200{2900{3400/3900
5 CyrnvHku un 3-5 650 | 750 | 850 | 950 {1100(1200{1300{1400|1500|1800|2300(2800
FNnHBbI 10 800 | 850 | 950 {1100|1250|1350{1450|1600|1700{2000{2600|3000

15 1 6onee | 900 | 950 |1100|1250{1400|1500/1600{1800|1900{2200|2900|3500

Mpu nbanCTOCTU

rPYHTOB
0,2<i;<04

3-5 400 | 500 | 600 | 750 | 850 | 950 |1000{1100{1150{1500/1600|1700
6 Bce Bugpl 10 450 | 550 | 700 | 800 | 900 {1000{1050{1150/1250({1600{1700|1800
FPYHTOB, 15 n 6onee | 550 | 600 | 750 | 850 | 950 {1050{1100/1300|1350(1700{1800|1900
YyKa3aHHble
B nos. 1-5

Tabnunuya B.2 —PacyeTHble [JaB/fieHMA Ha Mep3fible He3acosieHHble TPYHTbI R nog
NnoAoLLBON cToN64YaToro hyHAaMeHTa

PacueTHble gaBneHnsa R, klMa, npu TemnepaType rpyHTa, °C

FPyHTS! 0305 -1 |-15] —2 |-25] -3 |=35] -4 | 6 | -8 | -10

Mpwn nbauctocTn
rpyHTOB ii < 0,2:
1 KpynHo- 550 |950 |1250 {1450 |1600 (1800 (1950 2000 {2200 |2600 |2950 (3300
06/T0MOYHbIE 1 NECKN
KpPYrHble 1 cpeaHei
KpYyMHOCTK

2 Meckun Menkume 450 (700 [900 1100 (1300 [1400 ({1600 |1700 |1800 |2200 (2550 |2850
nblyieBatble
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OKOHYaHve Tabnumupl

B.2

[pyHTb PacueTHble gaBneHunsa R, klMa, npu Temnepatype rpyHTa, °C
-03(-05| -1 |-15| -2 |-25| -3 |-35| -4 | -6 | -8 | -10

3 Cynecu 300 [500 {700 (800 |1050 |1150 (1300 ({1400 (1500 (1900 |2250 (2500
4 CyrnvHkn v rndel (250 1450 |550 [650 (800 |900 (1000 (1100 |1200 (1550 {1900 (2200
Mpu nbanCTOCTU

FPYHTOB ii > 0,2:

5 Bce Bugpl rpyHTos, |200 |300 (400 |500 (600 |700 |750 (850 (950 |1250 |1550 {1750
yKa3aHHble B nos3. 1-4

Tabnwu La B.3 — PacyeTHble conpoTmesieHNA MeEP3/bIX HE3ACOJIEHHbIX TPYHTOB

1 TPYHTOBbIX PACTBOPOB CABUTY MO MNOBEPXHOCTU CMep3aHNs Rar

[pyHTb PacueTHble conpoTuBnieHns Ra, KlMa, npy Temneparype rpyHra, °C
03|05 -1 |-15| -2 |[-25| -3 |35 | 4 —6 -8 | -10
["MHUCTbIE 40 60 | 100 | 130 | 150 | 180 | 200 | 230 | 250 | 300 | 340 | 380
MecuaHble 50 80 | 130 | 160 | 200 | 230 | 260 | 290 | 330 | 380 | 440 | 500
V13BeCcTKOBO- 60 90 | 160 | 200 | 230 | 260 | 280 | 300 | 350 | 400 | 460 | 520
necyaHbIn pacTBop

MpumMeuaHune — 3HaueHne R AN M3BECTKOBO-NMECYaHOro pactBopa fAaHbl Ans pacTsopa
CnefytoLero coctasa: Ha 1 M3 pacTBopa mecka cpefHe3epHUCToro — 820 /1, 3BECTKOBOrO TeCTa M0THOCTbIO
1,4 r/cm® — 300 n, Bogpl — 230 n; ocagka KoHyca — 10-12 cM. Mpu gpyrmx cocTaBax U3BECTKOBO-NECUYaHOoro
pacTBopa, a TaKxXe Ans LEMEHTHO-MECYaHOoro pacTBopa 3HaYeHNs Rar ONpesenstoTcs OMnbITHLIM MyTEM.

Tabnuya B.4 —PacyeTHble COMPOTMB/IEHUA Mep3/ibIX HEe3aCOsIeHHbIX T[PYHTOB
CABUTY MO FPYHTY UKW TPYHTOBOMY pacTBopY Rsh
FpyHTb PacueTHble gaBneHus Ry, KIMa, Nnpy TeMnepaType rpyHTa, °C
-03| 05| -1 | -15| =2 |-25| -3 | 35| -4 -6 -8 | -10
MecyaHble 80 | 120 | 170 | 210 | 240 | 270 | 300 | 320 | 340 | 420 | 480 | 540
MHNUCTBIE 50 | 80 | 120 | 150 | 170 | 190 | 210 | 230 | 250 | 300 | 340 | 380

Ta6nuuya B.5 —PacyeTHble AaBMeHUs HA Mep3/ible TPYHTbl C KOHTUHEHTa/IbHbIM
TWMOM 3aCOMeHMs R NoA HUXKHUM KOHLLOM CBau

PacueTHble gaBneHnsa R, klMa, npu Temnepatype rpyHTa, °C

3aconeHHOCTb -1 | -2 | -3 | -4
rpsz/al "ny6uHa norpy>xeHns ceav, M
P s | 10 o] 5] 10 o] 75 ] 20 o] 75 | 20 | o
[Meckn menkue u cpegHue
0,1 500 | 600 | 850 | 650 | 850 | 950 | 800 | 950 | 1050 | 900 | 1150 | 1250
0,2 150 | 250 | 350 | 250 | 350 | 450 | 350 | 450 | 600 | 500 | 600 | 750
0,3 - - - 150 | 200 | 300 | 250 | 350 | 450 | 350 | 450 | 550
0,5 - - - - - - 150 | 200 | 300 | 250 | 300 | 400
Cynecu
0,15 550 | 650 | 750 | 800 | 950 | 1050 | 1050 | 1200 | 1350 | 1350 | 1550 | 1700
0,3 300 | 350 | 450 | 550 | 650 | 800 | 750 | 900 | 1050 | 1000 | 1150 | 1300
0,5 - - - 300 | 350 | 450 | 450 | 550 | 650 | 650 | 750 | 900
1,0 - - - - - - 200 | 250 | 350 | 350 | 450 | 550

62




OkKoHyaHve Tabauupl B.5

CI125.13330.2012

PacueTHble gasneHns R, klMa, npu Temnepatype rpyHTa, °C

3aconeHHOCTb -1 -2 ] -3 ] -4
FPYHI/a I"ny6uHa Norpy>xeHns csav, M

s a0 [rlas [ wo [aerlas | w0 [gefas | w0 | o
CyrnvHku

0,2 450 | 500 | 650 | 700 | 800 | 950 | 950 | 1050 | 1200 | 1150 | 1300 | 1400
0,5 150 | 250 | 450 | 350 | 450 | 550 | 550 | 650 | 750 | 750 | 850 | 1000
0,75 - - - 200 | 250 | 350 | 350 | 450 | 550 | 600 | 600 | 750
1,0 - - - 150 | 200 | 300 | 300 | 350 | 450 | 400 | 500 | 650

MpumeyaHUe —3HayeHe R Mof NogoLWwBoi cTon64YaToro yHaameHTa [OMYCKaeTcs NMpUHUMATb

Mo HacTosLLEl TabnuLe Kak Ans CBai rnyouHol norpy>keHns 3-5 m.

Ta6nuuya B.6 —PacyeTHble CONPOTUBEHNS MEP3/bIX TPYHTOB C KOHTUHEHTa/IbHbIM
TWMOM 3aCOMEHMS CABMTY MO NOBEPXHOCTAM CMepP3aHNst Rat

3aco/IeHHOCTb FpyHTa PacueTHble conpoTusneHus Ry, KlMa, npu TemnepaType rpyHTa, °C
Dsal, % -1 \ -2 \ -3 -4

Mecku Menkue n cpegHue

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
CyrnuHkm

0,2 60 100 130 180

0,5 30 50 90 120

0,75 25 45 80 110

1,0 20 40 70 100
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Tabnunuya B.7 —PacyeTHble fJaBreHMss R Ha Mep3anble

3aCOJIEHHbIE

C MOPCKMNM TWIMOM 3acosieHna nog HWXKHUM KOHL,OM CBau

FPYHTbI

3aconieHHoCTb ny6uHa PacueTHble faBneHuna R, KlMa, npu TemnepaType rpyHTa, °C
rpyHTa Dsal,% | NoOrpyxkeHus ceaii, m -1 ’ -2 ‘ -3 ’ 4 ‘ -6
Neckun Menkue 1 NblneBaTble
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 6onee 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
CYIIVHKM TAXeSble U [INHbI

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
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OKoHyYaHve Tabauupl B.7

3aconeHHoCTb ny6uHa PacueTHble gaBneHns R, KlMa, npu TemnepaType rpyHTa, °C
rpyHTa Dsar,% | NOrpy>keHus ceaii, M -1 | -2 | -3 | —4 | -6
CYIrNNHKW TSXKENble U TINHbI

0,2 15 n 6onee 600 830 1010 1190 1550
0,3 480 660 840 1010 1390
0,5 - 460 600 780 1120
0,8 - 350 460 600 790
1,0 - 330 420 570 660
1,2 - - 370 510 630
15 - - 330 460 600

Tabnunuya B.8 —PacyeTHble faaBreHMA R Ha Mep3fble  3aCOfIeHHble  TPYHTbI
C MOPCKMM TWUMNOM 3acOofieHUa  Nof MOAOLWBOM CTON64aToro

(byHAamMeHTa
3aconeHHOoCTb PacueTHble aaBneHusa R, klMa, npu TemnepaType rpyHTa, °C
rPyHTa, Dsal, % -1 | -2 | -3 | —4 | -6
Meckn mMenkue u nolnesatble
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
CyrnvHKKM nerkve
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
15 - - - - 180
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OKoHyYaHve Tabuupl B.8

3aco/IeHHOCTb PacueTHble aaBneHusa R, klMa, npu TemnepaType rpyHTa, °C
rPyHTa, Dsal, % -1 | -2 | -3 | —4 | -6
CYIrNNHKWN TSXKENbIE U TNIHbI

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

Tabnuya B.9 —PacyeTHble CONPOTMB/IEHNS CPe3y MO MOBEPXHOCTU CMep3aHUs Raf
Mep3/1blX 3aCO/IEHHbIX TPYHTOB C MOPCKMM TWUMOM 3aCO/IeHUSA

3acoeHHOCTb PacueTHble conpoTuenieHns Ra, KlMa, Npy Temnepatype rpyHTa, °C
rpyHTa, Dsat, % -1 ] -2 \ -3 ] —4 ] -6
lMecku
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 - - - - -
Cynecnu
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
Cyl'fll/IHKVI TAXENbIe U TNNHbI

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
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Ta6nunuya B.10 —PacyeTHble faBneHUs Ha e R Nog HWKHUMM KOHLUOM CBau
N pacyeTHble COMPOTUBEHNA JfibAa CABUTY MO [OBEPXHOCTU
CMEpP3aHuSA C FPYHTOBLIM PacTBOPOM Rshii

TemnepaTypa fbja, PacueTHble 3HaYeHNs, R U Renji, KlMa

°C R Rsh,
-1 50 20
-1,5 100 30
-2 140 35
-2,5 190 45
-3 230 50
-3,5 260 60
-4 280 65

Tab6nunuya B.11 — Pac4yeTHble AaB/fieHN Ha Mep3/ible 3aTOpPOBaHHbIE TPYHTbI R nog
HV>KHUM KOHLLOM CBaw

=
%
s 3 3HaueHue R, KIa, npu Temneparype rpyHTa, °C
[pyHTHLI § %
(=]
"3
'é -03|-05| -1 |-15| -2 |-25| -3 |-35| -4 | -6 -8 | -10
MecuyaHble
0,03<lom=0,1 180 | 230 | 300 | 400 | 600 | 750 | 950 {1050 1250|1550 1750|1950
0,1<lom<0,3 | 3-5 | 130 | 170 | 240 | 350 | 480 | 550 | 650 | 750 | 910 | 1050|1200 1350
0,3<lm=0,5 100 | 130 | 170 | 260 | 350 | 440 | 500 | 590 | 690 | 790 | 890 | 1000
0,03<l1om<0,1 230 | 280 | 350 | 450 | 650 | 800 | 1000|1100 |1300 1600|1800 |2000
0,01<lm<0,3| 10 | 180 | 220 | 290 | 400 | 530 | 600 | 700 | 800 | 960 |1100|1250| 1400
0,03<1om=0,5 150 | 180 | 220 | 310 | 400 | 490 | 550 | 640 | 740 | 840 | 940 | 1050
0,03<lm=0,1 360 | 420 | 490 | 590 | 790 | 940 | 1100|1200 |1400|1700|1900|2100
0,1<Im=0,3 15 | 310 | 350 | 420 | 530 | 660 | 730 | 830 | 930 | 990 | 1230|1400 1530
0,3<lom<0,5 260 | 290 | 330 | 420 | 530 | 500 | 660 | 750 | 850 | 950 1050|1160
MNbinesaro-
rMNHUCTBIE
0,05<1om<0,1 130 | 170 | 250 | 370 | 530 | 640 | 750 | 900 | 1050|1150 1350|1550
0,1<lom<0,3 | 3-5 | 110 | 140 | 200 | 300 | 400 | 470 | 590 | 670 | 750 | 870 | 990 (1100
0,3<Im<0,5 90 | 110 | 150 | 230 | 330 | 400 | 480 | 550 | 600 | 720 | 810 | 910
0,05<1om<0,1 180 | 220 | 300 | 420 | 580 | 690 | 800 | 950 | 1100|1200 |1400|1600
0,1<lom<0,3 | 10 | 160 | 190 | 250 | 350 | 450 | 520 | 640 | 720 | 800 | 920 |1140|1150
0,3<Im<0,5 120 | 140 | 180 | 260 | 360 | 430 | 510 | 580 | 650 | 750 | 840 | 940
0,05<1om<0,1 300 | 350 | 430 | 550 | 710 | 820 | 930 |1080|1230|1330|1530(1730
0,1<lom<0,3 | 15 | 280 | 310 | 370 | 470 | 570 | 640 | 760 | 840 | 920 |1040|1160|1270
0,3<lom<0,5 240 | 260 | 300 | 380 | 480 | 550 | 630 | 700 | 750 | 870 | 960 | 1060
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Tabnunuya B.12 —PacuyeTHble AaBfieHUs HA Mep3/ble 3aTOP(OBaHHbIE TPYHTbI MOf
NoAoLLBOWA cToné4yaTtoro (hyHAaMeHTa R, pacyeTHbIe
COMPOTUB/EHNA Mep3/bIX 3aTOP(OBaAHHbLIX TPYHTOB CABUTY [0
NMOBEPXHOCTN CMep3aHUA Raf W pacyeTHble COMPOTUBIIEHUA
Mep3/ibIX 3aTOPJOBAHHbIX TPYHTOB CABUTY MO TPYHTY WK
rPYHTOBOMY PacTBopy Rsh

PacueTHble 3HayeHuns R, Rar, Rsh, KIMa, Npy Temnepatype rpyHTa, °C
-03]-05] -1 [-15] -2 [-25| -3 |[-35| -4 | 6 | -8 | -10
PacueTHble laBfeHUs Ha Mep3/ible 3aTOPJIOBAHHbLIE TPYHTbI NOA NOAOLLBOWA
cronbyaroro (pyHzameHTa R

[pyHTBbI

NecyaHble:
0,03<1Ilom<0,1 130 | 180 | 250 | 350 | 550 | 700 | 900 |1000{1200|1500{1700|1900
0,1<Im<0,3 80 | 120 | 190 | 300 | 430 | 500 | 600 | 700 | 860 [1000{1150(1300
0,3<1Im<0,5 60 | 90 | 130 | 220 | 310 | 400 | 460 | 550 | 650 | 750 | 850 | 970
[CNMUHUCTBLIE:
0,05<1m<0,1 80 | 120 | 200 | 320 | 480 | 590 | 700 | 850 {1000(1100{1300|1500
0,1<Im<0,3 60 | 90 | 150 | 250 | 350 | 420 | 540 | 620 | 700 | 820 | 940 (1050
0,3<1Im<0,5 40 | 60 | 100 | 180 | 280 | 350 | 430 | 500 | 570 | 670 | 760 | 860
Topd 20 | 40 | 60 | 120 | 220 | 270 | 320 | 390 | 450 | 520 | 590 | 670
PacueTHble COMPOTMBEHNS MeP3/bIX 3aTOP(POBAHHbIX TPYHTOB CABUTY
Mo MOBEPXHOCTM CMeP3aHMA Rat
NecyaHble:
0,03<Im<0,1 50 | 70 | 90 | 100 | 130 | 160 | 160 | 180 | 210 | 250 | 280 | 320
01<1Im<0,3 30 | 40 | 50 | 70 | 90 | 110 | 120 | 140 | 160 | 190 | 220 | 240
0,3<Im<0,5 20 | 30 | 40 | 60 | 70 | 80 | 90 | 110 | 130|150 | 170 | 190
[CNMUHUCTBIE:
0,05<1lm<0,1 20 | 40 | 60 | 80 | 100 | 110 | 130 | 150 | 180 | 200 | 230 | 270
01<Im<0,3 10 | 20 | 30 | 50 | 60 | 70 | 90 | 100 | 120 | 140 | 160 | 180
0,3<Im<0,5 5 10 | 20 | 30 | 50 | 60 | 80 | 90 | 100 | 120 | 140 | 160
Topd 3 5 8 25 | 40 | 50 | 70 | 80 | 90 | 110 | 120 | 140
PacyeTHble CONPOTUBIEHNS MeP3/bIX 3aTOP(OBAHHbIX FPYHTOB CABUIY MO FPYHTY
Wn TPYHTOBOMY PacTBopy Rsn
NecyaHble:
0,03<1Ilom<0,1 30 | 60 | 100 | 140 | 160 | 190 | 230 | 250 | 270 | 310 | 330 | 350
0,1<1Im<0,3 10 | 30 | 50 | 70 | 110 | 120 | 130 | 150 | 180 | 200 | 230 | 260
0,3<1Im<0,5 8 20 | 40 | 60 | 80 | 90 | 100 | 120 | 140 | 150 | 180 | 210
[CNMUHKCTBIE:
0,05<1lom<0,1 20 | 50 | 70 | 90 | 110|120 | 140|170 | 200 | 250 | 270 | 300
01<Im<0,3 5 30 | 40 | 50 | 70 | 80 | 100 | 110 | 130 | 180 | 190 | 200
0,3<Im<0,5 3 20 | 30 | 40 | 60 | 70 | 90 | 100 | 110 | 140 | 150 | 170
Topd 2 10 | 20 | 30 | 40 | 60 | 80 | 90 | 100|120 | 140 | 160
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Ta6nunuya B.13 —HopmatuBHble npeaenbHO ANNTENbHbIE 3HAYeHUS  YAe/IbHOro

cuenneHma co (klMa) v yrna BHyTpeHHero TpeHna j o (rpag) ans
MEP3/bIX FPYHTOB N KOHTaKTa FPyHTa Co CKaslow

O6o3HaueHNs XapaKTepuUCTUKN rPYHTOB NpW TemMnepaType rpyHTa, °C
FPyHTbl | XapaKTepUCTUK
[PYHTOB -05|-10|-15|-20|-25|-30|-35| 40| 50| -6,0 | -8,0
MecuaHble CL 80 | 110 | 140 | 170 | 200 | 230 | 250 | 300 | 360 | 420 | 520
oL 28 28 30 30 32 32 32 32 33 33 33
KoHTakT CL 70 | 90 | 120 | 150 | 180 | 200 | 220 | 270 | 280 | 330 | 410
necyaHbIx
FPyHTOB CO oL 16 16 17 17 18 18 18 18 19 19 19
CcKanoii
"MHKCTBLIE CL 50 | 80 | 110 | 140 | 180 | 210 | 240 | 280 | 320 | 390 | 530
oL 14 16 18 20 22 23 24 25 26 27 28

Ta6nunuya B.14 — HopmaTtuBHble 3HaYeHNA YAe/IbHOIO CUeneHns Csh (KMa) n yrna

BHYTPEHHEro TpeHua | sh  (rpag) oOTTamBawroWEero rIMHUCTOrO
rpyHTa
0603HaueHs XapaKTepI/ICTVIKI/I FPYHTOB Npn SGILaV‘I-I::LI:IbI/II MNnoKasaTesid TEKy4YeCTn ||_, nonn
XapaKTepnCTVK TYHTOB 025 035 05 0625 0.75 1,00
C, KMa 21 19 17 15 13 9
QL, rpag 32 28 23 19 14 5
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MpunoxxeHue I
(obsazaTenbHoE)

CpeaHerofoBas Temnepartypa 1 rniy6uHa ce30HHOro oTTaMBaHMs 1 NPOMep3aHms
rpyHTa

.1 HopmaTuBHas rnybuHa Ce30HHOr0 OTTamBaHWUSA FPyHTa dinn, M, ONPEAENsieTcs no
AaHHbIM HaTYPHbIX HabN4EHWIA MO hopmyre

(Tth,m —Tot )tth,m
(Ten —Tor )tth

roe  d'th — Hambonblasa rnyérHa Ce30HHOro OTTamBaHWS TPYyHTa B FOLOBOM MEPUOLE, M,
yCTaHaB/NMBaemMasi Mo [aHHbIM HaTypHbIX HabMOAeHUA B  COOTBETCTBUM
c MOCT 26262,
Tot — TEMMEPATYPA HAYas1a 3aMepP3aHNsa TPyHTa, °C, onpeaensemMas no nNpuioXxeHuto b;
Tthm W tihm — COOTBETCTBEHHO CpefHAA MO MHOrOMETHMM AaHHLIM TemnepaTtypa Bo3gyxa 3a
nepuos MonoXUTenbHbIX Temnepatyp, °C, M NpPOAO/HKUTENILHOCTL 3TOr0
nepuoga, 4, npuHumaemole no CI1 131.13330, npuyem AN KAMMaTUYECKUX
nogpavioHoB 16 un Il 3HaYeHns Twm W tm CNegyeT nNPUHUMATL C
KoaghpmumeHTtom 0,9;

Tih U tth — COOTBETCTBEHHO  CpefdHAss  Temneparypa Bo3gyxa, °C, 3a nepuoj
NONOXUTENbHBLIX TemnepaTyp M MPOAO/HKUTENBHOCTL 3TOM0 Nepuoja, Y, B rof
npoBeAeHNa HabMAEHWI, NPUHNMAaEMbIE MO MeTEOAaHHbIM.

I".2 HopmaTuBHasa rnybuHa Ce30HHOro npomMep3aHus rpyHta din, M, OMpeaensercs rno

(hopmyne

i = Oy (ry)

Tt =Tot )tim
(Tf _be)tf

roe  d's—Hambosnbluas rnybrHa CesoHHOro NMpomep3aHus rpyHTa B rO4OBOM MepUode, M,
yCTaHaB/MBaemass MO [aHHbIM HaTypHbIX HabNOAeHUA B  COOTBETCTBUM
c FOCT 24847,

Ttm W tim — COOTBETCTBEHHO CpeAHAA MO MHOrOMIETHUM [AaHHbIM TemnepaTtypa BO3gyxa 3a
nepuvof oTpuuaTtenbHbiX Temnepatyp, °C, W MPOLO/DKUTENbHOCTb 3TOrO
nepuoga, 4, npuHumaemsle no Crl 131.13330;

Tt 1 tf— COOTBETCTBEHHO CpefHAs TemnepaTtypa Bo3ayxa, °C, 3a nepuof otTpuuaTtesibHbIX
TemnepaTyp W NPOLO/DKUTENbHOCTL 3TOr0 Mepuoja, 4, B rof MpoBeLeHus
Hab/Il0AeHWNIA, NPUHMMAEMbIE MO METeOAaHHbIM.

.3 MMpn OTCYTCTBMM [aHHbIX HATYpPHbIX HAGMOAEHWA HOPMATUBHYIO TNYOUHY
Ce30HHOro oTTanBaHus rpyHTa dinn, M, 4OMYCKAETCH ONPeLeNsTs Mo hopmyne

2t (Tinc —Tor )tth,c+( Q ]2 ~Q (r.3)

dy,=df ( , (r2)

d = ’
. Ch 20y 20,
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rne

t
Q:(0,25—%j(TO—be ) Kma/* 1 Crlinc ; (r4)

1

=L +(ttth_z’c—0’1][cth (Tth,c ~Tof )_Cf (To — Tt )} (r.5)

Tht — 0603Ha4eHMe TO Xe, 4To B hopmynax (I".1) — (I.2);
Tihc — pacyeTHast TeMnepartypa NOBEPXHOCTM FPyHTa B NeTHUIA Nepuog, °C, onpegensemas no

(hopmyne
Tihe=1,4 Tinm+2,4 °C; (.6)
tih,c — PACUETHBIV NePMOZ MONOXKUTENbHLIX TEMNEPATYP, Y, ONpeaensieMblii No opmyne
tine = 1,15thm + 0,1t1; (r.7)

t1 — Bpemsl, NpUHMMaemoe pasHbIM 1,3-107 ¢ (3600 u);
t, — Bpems, NpuHMMaeMoe pasHbIM 2,7-107 ¢ (7500 u);
To— pacyeTHasa cpefHerofosas Temnepatypa MHOrONeTHEMEP3Noro rpyHra, °C,
onpegensemas no I.8;
Ath U A¢+ — TEMNOMPOBOAHOCTb COOTBETCTBEHHO Ta/I0ro 1 Mep3/ioro rpyHTa, Br/(m-°C);
Cth 1 Cs — 06beMHas TENN0eMKOCTb COOTBETCTBEHHO Ta/I0r0 U Mep3noro rpyHTa, Jx/(m3-°C);
Km — KOI(hPULMEHT, NPUHMMAEMbIA [NS MecYaHbIX TFPYHTOB pasHbiM 1,0, a Ans
FMIMHUCTBIX — Mo Tabnuue .1 B 3aBMCMMOCTM OT 3HaYeHWs Ternoemkoctn Cr U
cpefHei TemnepaTypbl rpyHTa, °C, onpeaensemoii no dopmyne

T =(To—Tor ) (tine /1 —0.22); (r8)

Ln—TensioTa TasHWA (3amepsaHusl) rpyHTa, [x/M°, onpedensemas no npuioxeHwo b
npu TemnepaType rpyHTa, pasHoi 0,5T , °C.

Tabnuya Nl — KoappunuymeHT Km

. 3HaueHus KoathduumeHTa ky Npy 06bemHol Tennoemkocty Cr, Ox/(m3-°C)
Temneparypa, °C 1,3.10° 1,7-10° 2,110° 2,5.10°

-1 6,8 59 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
I".4 HopmaTuBHasi rnybuHa Ce30HHOro npomep3aHunst rpyHTa din, M, OnpeaensieTca no

(hopmyne
20 (T =T t
df,n:\/ f( bf f,m) f,m ’ (r.9)
)
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rne
g2 = Ln— 0,5Cs (Tt,m — To), (r.10)

30ecb Ln—Tennota 3amep3aHus rpyHTa, J[Dk/M3, onpegensiemas Mo npuioKeHwo B
npu Temnepatype rpyHTa pasHa 0,5(Ttm — Tor), °C.

OcTa/ibHble 0603Ha4YeHNs Te Xe, 4To B hopmyne (I.2).

.5 B cnyyasax, Korga npegycmatrpuBatoTCA BepTUKaslbHad MIaHUWPOBKa TeppuTopuun
MOLCHIMNKOW, perynnpoBaHue NMOBEPXHOCTHOIO CTOKAa U Apyrue MeponpusTus, NPUBOLALLME K
MOHWXEHNIO YPOBHA MOA3EMHbIX BOJ, 3HAYEeHUSA TEnnoMU3NYEeCKNX XapakKTepUCTUK Npu
pacyeTe HOPMATMBHbIX TNYOMH CE30HHOIO OTTaMBaHWA W MPOMEP3aHNA TPYHTOB MO
thopmynam (I".3) u (I".9) cnegyeT NpUHMMATL NPU BNXKHOCTU FPYHTA, PaBHOIA:

A9 KPYNHOOBTOMOUHBIX TPYHTOB....vvevreseeareesteeeeeseesseessesssesseessssssessssssessssssesssesssessens 0,04

»  TECKOB (KPOME MBIMIEBATBIX) ..uveuveieeieasiesteesteaseesseessesseesseessesseessesssesseessesssessesssens 0,07

»  TIECKOB MBITIEBATBIX ...vvuveeireesseesieeeseesseeeseesseeeneesnneaneesmneeneesnneaneennneeneesnneenee e 0,10

»  TJIMHUCTBIX TPYHTOB....coiiiiiiiiiie ittt Wp+0,5l1p

»  3aTOPNOBAHHBIX TPYHTOB. ... .eevieueeereeiteeieaseesseestesseesseessesseesseessesseesseessesseseesses 1,1wp,

rae lp n Wp — COOTBETCTBEHHO 4MC/0 MNACTUYHOCTM W BN@XKHOCTU T[PYHTa Ha rpaHuLe
NNacTUYHOCTN.

.6 PacueTHas rny6uHa Ce30HHOr0 OTTavBaHWst Oi M pacueTHas rny6uHa Ce30HHOTOo
NpoMep3aHus rpyHTa df onpeaenstoTCcs Nno opmynam:

din = Kkidinn s (r.11)
ds = knds p, (r.12)

rae dinn W dfn — HOPMATVBHbIE FNTYOVHbI COOTBETCTBEHHO CE30HHOMO OTTanuBaHWUsA U CE30HHOIO
MPOMEpP3aHUs rPyHTa;
K’h 1 kh — KOI(MUMEHTbI  TENIOBOTO  BAUSHUA  COOPYXXEHUSA, MNPUHUMAEMblE MO
Tabnuue I.2.

Ta6nunuya N2 — KoapgmumneHTtol 1 kn

CoopyxeHus K'n Kn
30aHuna 1 coopyXeHus 6e3 X0104HOI0 NOAMO/bSA — |B cootBeTCcTBUM C
Tpeb6oBaHUAMU
CM 22.13330
30aHnA 1 COOPYXXEeHWSA C XOMOLHbIM MOAMO/bEM:
Y HapyXXHbIX CTEH C OTMOCTKamu, MMeoLLMMN acpasibTOBOE U TOMY 1,2 -
nofo6HOe NOKPbITKS
Y Hapy>XHbIX CTEH C 0TMOCTKaMK 6e3 achasibTOBbIX MOKPbITUA 1,0 -
Y BHYTPEHHMX 0nop 0,8 -
MocTbl:

MPOMEXYTOUHbIE MaCCMBHbIE OMOPbI C (hyHAAMEHTaMN MENKOro
3a/10KeHNS v PyHLaMeHTamy U3 CBail U CBain-CT0/160B C NAUTOM
(pocTBEpKOM), 3arny61eHHO B FPYHT Mpy LWIXMPUHE onop no dacaay:

oT2004m 1,3 1,2
4 M 1 6onee 15 1,3
MPOMEXYTOUHble CTON6YaTbIe ¥ CBaliHble OMopbl, PAMHO-CTOEYHbIE 1,2 1,1
onopsbl C PyHAAMEHTaMU MEKOTO0 3a/10XKeHNS
006CbINHbIE YCTOU 1,0 1,0
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OKOHuaHve Tabnuupi .2

MpnmeyvaHnsa

1 [aHHble Tabnuubl He pacnpoCTPaHATCA Ha Cayyanm MPUMEHEHWUS TEMnou3oNAUMu U Japyrux
CreunabHbIX  TENIO3AWUTHBIX  MEpONpuATUiA  (BEHTUAMPYEMbIE W TEM/IOU30/NPYIOLWME  MOACHINKY,
OXNXJatoL e YCTPoRCTBa n T. 4.).

2 [1ns ycTOEB MOCTOB, 06CbINAHHbIX MECHaHbIM FPYHTOM, 3HaueHus K'h 1 kn cnemyeT mpuHUMaTh no
[JaHHbIM TEN/0TEXHUYECKOro pacyeTta, HO He MeHee 1,2.

.7 HopwmaTvBHOe 3HayeHWe CpefHEerofoBON TemnepaTypbl MHOrO/IETHEMEP3/Oro
rpyHta Ton OMpegensietcs Mno AaHHbIM MOMEBbIX W3MEPEHWIn TemnepaTypbl FPYHTOB B
cootBetrcTBUM ¢ OCT 25358 Ha OMbITHbIX MNOWaAKaX C EeCTECTBEHHbLIMU YC/IOBUAMWN.
JonyckaeTtcs 3HaveHVe Ton NPUHUMATL PaBHbIM TemMepaType rpyHTa Ha rnyéuHe 10 m ot
MOBEPXHOCTW.

.8 PacueTHas cpefHerofoBas TemnepaTypa MHOroneTHemepsnoro rpyHta To, °C,
yCTaHaB/IMBaETCA Ha OCHOBAHWW MPOrHO3HbIX PACYETOB M3MEHEHWNA TEMNEPATYPHOro pexunmMa
FPYHTOB Ha 3acTpanBaeMol TEPPUTOPUN.

[onyckaetcs onpefensaTts 3HadeHune To, °C, no opmyne

1 Ay,
To=+ (To.m=Tor ) trm+Lyinn #JF Rs | |+ Tt » (r.13)

y f

roe  ty— Npofo/MKNTENLHOCTL FoAa, NPUHUMaeMas pasHoit 3,15-107 ¢ (8760 u);
Ttm W tim — COOTBETCTBEHHO CPeAHAS NO MHOrOMIETHUM AaHHbIM Temrepartypa BO34yxa
B Nepuvof oTpuuatencHbiXx Temnepatyp, °C, W MPOLO/IKUTENbHOCTb 3TOr0
nepuoga, ¢ (4), npuHumaemsle no CI 131.13330;
dthn — HOPMATVBHAA T/lybMHA CE30HHOro OTTamBaHWsd, M, AN MPefBapUTe/IbHbIX
pacyeToB A0MYyCcKaeTcA NPpMHMUMATh Mo pucyHkamum 1.1 n I.2;
Ln — TennoTa TasiHus (3amMep3aHus) rpyHTa, [x/m3, onpeaensemas no npunoXxeHuio b;
Rs — TEPMMYECKOE COMPOTUB/EHME CHErOBOTO MOKPOBa, M? - °C/BT, onpeaensemoe o
(hopmyne

Ry =dg /g, (F.14)

rae ds — cpefjHe3MMHSASA BbICOTa CHErOBOro NOKPOBa, M, MPUHMMaeMas Mo MeTeoaHHbIM;
As — CPEIHE3VMHASA TemnIonpoBoAHOCTL CHEroBoro rnokposa, BT/m? - °C, onpegensercs
no hopmyrse

As =My (0,18+0,87p,), (r.15)

rJie Mg — NEPECUETHbIN MHOXMNTEb, MPUHUMAEMbIN paBHbIM 1,16 M? - BT/(T - °C);
3

Ps — CPpeaHE3NMHAA NNOTHOCTb  CHEroBoOro MOKpPOBa, T/M ) npnHnMaemas no
METEOAaHHbIM.
MpumeyaHusn
1 B palioHax CO cpefHeli CKOPOCTbIO BETPa B 3MHWIA MEpMog, CBbILLe 5 M/C pacCuMTaHHOE No (opmyne
(r.13) 3HaueHue R, cneayeT yBenmMumBaTthb B 1,3 pasa.
2 Ecnm npu pacyete no qopmyne (IM.12) To > Tyr, TO CeAYET NPUHUMATD To = Ty,
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MpunoxxeHve [
(obsazaTenbHoE)

PacueT TemnepaTypHOro peXxuma BeHTUIMPYEMOr0 MO/AMN0sbS

O.1  TemnepaTypHbIi  peXuM  BEHTWUMPYEMOrOo  MOAMOMbA  XapaKTepusyeTcs
CpefHerofoBo/ TeMnepaTypoi BO3fyxa B MOANO/bE Tca, YCTAHaB/MBAEMOM pacyeToOM B
3aBMCUMOCTU OT MPeAyCMOTPEHHOTO MPOEKTOM 3HAYeHWs CpPeAHEerofoBON TemnepaTypsbl
MHOrO/IETHEMEP3/1I0r0 FPyHTa Ha ero BepxHei nosepxHocTn T'o (7.2.8), TENN0BOro pexvma
COOPYXXEeHNA N peXxxnma BEHTUNNPOBAHUA NOAMNO/bA.

[.2 CpepgHerogosasa Temnepatypa BO3fyXa B BEHTUIMPYEMOM MoAanonbe Tca, °C,
obecreumBarolas  MpefyCMOTPEHHYHO B MpPOeKTe  CPefHerofoByl0  Temmnepartypy
MHOrONETHEMEP3/I0r0 FPYHTa Ha ero BepxHel noBepxHocTu T'o, °C, BblMMCASETCA MO

(hopmyne
Tc,a = kOT(S! (null)
rae Ko — K03th(hMUMEHT, NPUHMMaeMbli No Tabnuue [.1 B 3aBUCMMOCTU OT 3HAYEHWR trp
N At/ Ath,
roe tin — NPOAOMKUTENBHOCTL  Mepuoga C  OTPULATENIbHOW  CPeAHECYTOYHOM

TemnepaTypori Bo3ayxa, CyT, npuHumaemas no CI 131.13330;
Af W Ath — TEN/IONPOBOAHOCTL COOTBETCTBEHHO MEP3/10r0 1 TaI0ro rpyHTOB.

Ta6nunya 4.1 — KoahgmumeHT Ko

3HaueHus KoaghduumeHTa ko npu ten, CyT
A/ 200 225 250 275 300
1,0 1,0 1,0 1,0 1,0 1,0
11 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 CpegHerogoBasi TemnepaTypa MHOrFOMETHEMEP3NOr0 FPyHTa Ha €ro BepXHeit
noBepxHocTn To, °C, onpeaensieTcs pacyeToM MO YCMOBMIO 06ecreyeHns Tpebyemblx
3HaueHWUii pacyeTHOW TemnepaTypbl FPYHTOB B OCHOBaHMW COOPYXeHUs (7.2.7) C y4eToMm
MEP3/10THO-TPYHTOBbIX W KAMMAaTUYECKMX YCMNOBWIA y4yacTKa CTPOUTENbCTBA. [onyckKaeTcs
NPUHUMATb 3HadyeHWe T'o no Tabnuue [.2 B 3aBUCMMOCTM OT CPeAHErofoBoli TeMrepaTypbl
rpyHTa To, LUMPUHBI COOPYXXEHMSt B 1 TNyOWHbLI 3a10XKeHWUs (PYHAAMEHTOB Z C Y4YETOM
TemnepaTypbl Hauana 3aMep3aHms rpyHTa Thf.

Ta6bnuuya .2 — 3HadyeHUe TemnepaTyp

3HayeHus LWinpura 3HaueHus, °C, ans hyHAaMeHTOB
To~Tor °C | coopyxenn B, g e roxem ot
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 -15
24 -8 -2,5 -3,5 -2 -15
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OkoHuaHue Tabnuupl 4.2

3HaueHus LLinpyHa 3HaueHus, °C, ansa tbyH,anEHTE)B
Tog-Tie ,°C | coopyeHns B, m cTon6uatbix Npu raybuHe CBaliHbIX Npu ray6uHe
0 "bf 3a/10)KeHIS Z, M 3a/10XKEHNA Z, M
1 3 5 7 10
-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

MpumeyvyaHunsa

1 TnybvHa 3an0oXeHus (DYHOAMEHTOB 2Z OTCUMTLIBAETCA OT YPOBHS BEPXHEN MOBEPXHOCTM
MHOTO/IETHEMEP3/I0r0 FPYHTA.

2 Mpwn cpefHerofoBoOl TeMnepaType Hapy>XHOTO BO3L4yXa Tou: Bblle TabMMUHBLIX 3HAYEHUI B pacyeTax

crefyet npuHumate Ty =Ty,

[.4 YcTaHoBneHHas pacyetoMm no /1.2 cpegHerofgoBad Temneparypa BoO3dyxa B
nognonse Tca NPW €CTECTBEHHOM BEHTU/IMPOBaHUW MOANOMbA 3a CYET BETPOBOro Hamnopa
obecrneymBaeTcs NoL460POM MOAYNSA ero BEHTUMPOBaHWSA M, onpeaensieMoro COOTHOLIEHNEM

M = An /A, (4.2)

roe An—ans nognosuii ¢ npogyxamMu — o6uias naowadb NPOAYXOB; ANs OTKPbITbIX
NoANoNuiA — NAoLLaab, paBHast NPOV3BEAEHNIO NePUMETPA 3[4aHNS Ha PacCTOsHKE OT
MOBEPXHOCTMN FPYHTA UM OTMOCTKM [0 HM3a POCTBEpPKa CBAiHOIo (hyHAaMeHTa Uan
(PYHAAMEHTHbIX GaoK, M;
Ap — N10WWa/Ab 3[aHNS B NIaHe Mo HaPYXKHOMY KOHTYPY, M2,

MpumeyaHue— Npy OTHOLIEHWUM BbICOTbI NOAMONLA he K WKMpUHE 38aHNa B meHee 0,02 cnepyet
MPUMEHATL BEHTUMIALMIO C MEXAHWYECKMUM NOBYXEHUEM.

0.5 Moagynb BeHTUnMpoBaHUs M, HeobGXOAUMbIA AN 06ecneyeHns pacyeTHON

TemnepaTypbl BO3gyXxa B MOANOMbe Tca NPU €ro €cTeCTBEHHOM BEHTWIMPOBAHUN,
BblYMCNSETCA MO PopMyne

M :kCTin_Tc,a_(Tc,a_Tout))C"‘a>< h*‘i%i ’ ([.3)
0177 ROCvkaVa (Tc,a _TOUt ) 1
rae Ke — KoapguumeHT, NPUHUMaEMbIA B 3aBUCUMOCTM OT PacCTOSHUA MeXAy 3[4aHusMU a
1 X BbICOTOM h, paBHbIM:
1,0 npu a > 5h
1,2 npna=4h
1,5npna<3h
Tin — pacyeTHadA TemnepaTypa Bo3ayxa B nometeHun, °C;
Tout — CPeAHErof0Bas TeMnepaTypa Hapy>XHoro Bo3ayxa, °C;
Ro — CONPOTMB/EHME Tenonepeaaqe NepeKkpbITUs Hag nognonsem, M2-°C/BT;
Cn — 06bEMHas TeMJI0eMKOCTb BO3yXa, MPUHUMaemas pasHoii 1300 Oyk/(m3-°C);
Ka — 0600LLEHHbIN a3pOAMHAMUYECKUIA KOIM(ULMEHT, YUMTbIBAIOWNIA AaBfeHne BeTpa
W TULpaBiMYecKne COMNPOTUBNEHUS, MPUHMMAEMbIA PaBHbIM: [AJ1i COOPYXKEHWUI
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NPAMOYrofibHON dopMmbl — ka = 0,37; IM-06pa3Hoii hopmbl — ka = 0,3; T-06pasHoit
thopMbl — ka = 0,33 1 L—06pasHoin popmbl — ka = 0,29;
Va — CpefHAs rofosas CKOpoCTb BeTpa, M/c (M/4);
¥, — 6e3pa3MepHbIin NapameTp; A5 OTKPbITbIX MOANOANA NPUHMMAETCA paBHbIM O; Ans
NoAMNONWIA C NpoAyXaMun onpeaensieTcs no opmyne

A R
y=—220,
A R,
rae A; — niowaab LOKoNs Ans NoAnoauii ¢ npogyxamu, M2
R, — COMpOTMBNEHME Tenonepegaye Lokons, m?-°C/BT;

€ — napamMeTp, YUYMUTHIBAIOLIMIA BAMSIHWME PACMONOXEHHbLIX B MOAMOMbE KOMMYHUKALMIA
Ha ero TenioBoii pexxum, °C, onpeaensemMblii no opmyne

(a.4)

e-Ro 5o
Aoty =1 Rp,j
rae n —4yuncno TpybonpoBo/oB;
lpj — 4nMiHa j-ro Tpybonposoa, m;
Tp,j — Temneparypa TenjaoHoCcUTeNs B j-M Tpybonposose, °C;
tp,j — BpeMsi paboThbl j-ro Tpy60onpoBoa B TeHeHWe roga, CyT;
ty — MPOLO/MKUTENLHOCTL roAa, paBHaa 365 CyT;
Rp,j — COMpPOTMBNEHWE Tennonepesaye Teniou3onauum j-ro Tpyéonposoga m-°C/BT;
i — KO3(hMLMEHT NOTepy Hanopa Ha OTAE/bHbIX y4acTKax NoAnobs, NPUHNUMAEMbIA MO
Tabnuue A.3.

(Tp.j ~Tea) tp.i- (a.5)

Ta6nunuya 4.3 — KoahhmumeHT ci

Y4yacToK nognosnba Xi
Bxop ¢ cyXeHnem NoToka 0,50
YKantosniiHas peLueTka 2,00
MoBopoT noToka Ha 90° 1,32
Bxog ¢ pacLumpeHrem noToka 0,64
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MpunoxkeHne E
(obsazaTenbHoE)

PacyeT 0CHOBaHWin Npu CTPOUTENBLCTBE MO0 CNOCo6y CTabunm3aLmmn BepxHei
NMOBEPXHOCTM MHOI0/1eETHEMEP3/bIX FPYHTOB

E.1 [MMpu cTpouTensCcTBe MO CnNocoby cTabunmsauum BepXHEW MNOBEPXHOCTM
MHOrofieTHemep3noro rpyHra (6.4.4) rnybuHa 3anoxeHus QyHgameHToB d  [o/mkHA
Y[,0BNETBOPATb YC0BUIO

hin—2>d>dn + 1, (E.1)

rae hw — rnybuHa 3aneraHns BepxHei MOBEPXHOCTU MHOrO/IETHEMEP3/IONO FPYHTA Ha Havasio
3KCnyaTauumn COOPYXKeHUS, M;
dfn — HOpMaTUBHasA rnybrHa Ce30HHOI0 NMPOMep3aHns rPYyHTa, M.

E.2 PacueT ocHoBaHWI (hyHZAMEHTOB MO HeCylleid CnocobHOCTM M AedopMarusam
cnegyeT npou3BoAUTb B COOTBETCTBUMM C TpebosaHusmm CIM 22.13330, CIM 24.13330,
HacToALLEero cBoa npasuii.

MpoBepKy (YHAAMEHTOB Ha YCTOMYMBOCTb M MPOYHOCTb HAa BO3AENCTBME CUN
MOPO3HOI0 My4YeHUs FPYHTOB HEO6XOAMMO MPOM3BOANUTL CornacHo 7.4.1-7.4.5, npuHumMas
PacyYeTHYH rNy6UHY CE30HHOI0 NPoMep3aHuns rpyHTa dr = din +1, M.

E.3 Tpebyemblli TemnepaTypHbIi PeXuWM TPYHTOB OCHOBaHMIA 0b6ecrneymBaeTcs
XONOAHBbIM MOAMO/bEM, MOAYNb BEHTUIMPOBaHMSA KOTOpOro M onpegensetcd no opmyne
([4.3), NnprHUMas cpefHeroaoByto TemnepaTypy Bo3ayxa B NoAnonbe Tea, °C, paBHOW

Ay
MinB ¢

Tea (To =Ty )+ Ty L1, (E.2)

rae Br— KoapguumeHT, onpegensieMbli No rpapukam pucyHka E.1 B 3aBMCMMOCTU OT
3HaYeHu NapaMeTpoB & Uyt , ONpeaenseMblX rno gopmynam

& = (din + 1)/B; (E.3)
At (Toe —Tolty

_ Lt~ o E.4

V¢ LUBZ ( )

rae ty — pacyeTHbI CPOK 3KCMnyaTaumm COOpyXXeHus, ¢ (4).
OcTa/lbHble 0603HaYEHUA Te Xe, YTO B (hopMynax NpunoxeHns .
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PucyHok E.1 — I"'padmkn gna onpegeneHns KoapdguumeHTa bt

E.4 TlonoxeHne BepxHel MOBEPXHOCTM  MHOFO/MIETHEMEP3NOr0  FPyHTa nNoj
COOpPY>KeHWeM Npu NpuHATOM E.3 pacyeTHONM TemnepaType Bo3ayXa B MOANOMbE Tca AOMKHO
ObITb MPOBEPEHO pacyeToM MO0 rNybuMHe OTTaMBaHUA TFPyHTa MO COOpYyXeHvem H,
onpeaensieMoli B COOTBETCTBUM C YKasaHusmu K.5, npuHumas B dopmyne (K.15) 3HayeHue
Tin=Tca+ 1,1, °C 1 KOIPPUUMNEHT ar = 0.

B cnyuae, ecnv npy Nosly4eHHOR pacyeToM rny6uHe oTTaMBaHus rpyHTa H (cuntas ot
MOBEPXHOCTN MHOrO/IETHEMEP3/IOr0 rPyHTa), 0Cajka OCHOBaHWUA MPEBbICUT MpefesibHO
fonycTumoe  ANnd  JAaHHOTO  COOPY)KEHUA  3HAuYeHue, Ccnegyet  npefycmatpuBaThb
[ONOHUTENbHbIE MEPONPUATUSA NO PEryINPOBaHNIO TTYOUHbI OTTaMBaHNA OCHOBaHWS.
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MpunoxxeHne XK
(pekomeHzyemMoe)

PacueT cBaliHbIX )yHJaMeHTOB Ha AeCTBME rOPM30HTa/IbHbIX HArpy30K
N BO3JENCTBUIA

XK.1 [aHHOe NPUMIOXEHME He OTHOCMTCA K pacyeTy CBalHbIX (yHAAMEHTOB OMop
MOCTOB Ha [eNCTBME TFOPU3OHTAIbHbLIX Harpy3oK, KOTOpbIA  cnegyeT Mpou3BOAUTL B
cooTBeTCcTBMU ¢ TpeboBaHuamM CIM 35.13330 ¢ yyeToM ykaszaHuii 12.17.

XK.2 Mpu pacueTe CBaiiHbIX (DyHAAMEHTOB Ha AeNCTBUE rOPU30HTANIbHBIX Harpy3oK (cun
W/ MOMEHTOB) W BO3MENCTBMIA (TeMNepaTypHOro pacluMpeHnst pocTBepka v np.) cnegyet
paccMaTpuBath CNefyroLne pacyeTHbIe CXEMbI:

cxema 1 — cBas norpyeHa B TBEPAOMEP3/IbIA TPYHT, rNy6UHa CE30HHOr0 OTTavBaHUA
KoToporo din < 5b, rge b — pasmep nonepeyHoro ceveHusi cBav B Hanpas/feHUN [eNCTBUA
rOPU30HT/ILHOW CWU/IbI; CBas MPUHUMAETCA XKeCTKO 3afeflaHHOM B OCHOBaHWe Ha rnybuHe
din+1,5b, conpoTMBIEHNE PACMOMOXKEHHDBIX BbILLIE C/I0EB FPYHTA HE YYMTLIBAETCS;

cxema 2 — cBas Nnorpy)keHa B TBEPAOMEP3/bIA TPYHT, rNy6UHa CE30HHOr0 OTTavBaHUA
KoToporo di > 5b, ycnosus 3afefikm cBam Te Xe, YTO 1 B CXeme 1, a BbILIEPaCMO/oXKeHHbIe
FPYHTbl pacCcMaTpuBalOTCA KakK JIMHelHO-dehopmupyemas cpefa € KO3(h(MUMEHTOM
YKeCTKOCTW, BO3pacTaloLLMM NPOMnopLYoHanbHO ry6uHe B Npeaenax Kaxaoro 0f4HOPOAHOMo
CNosA; 3Ty CXeMy AOMNYCKAeTCs Takke npuHMMath nNpu din < 5b, ecnn ce3oHHOOTTanBatoLLMi
C/IOW CMOXKEeH Ma/OBNXKHLIMUA KPYNMHOO6/IOMOYHBIMM U MECHaHbIMK TPYHTaMW CpeaHel
MAOTHOCTM U NJIOTHBIMW, & TaKXXe MMIMHUCTLIMU TPYHTaMK C MoKasaTesieM TeKY4ecTy B TaJIOM
coctosHuM 1. < 0,75;

cxema 3 — cBas MNOrpy)eHa B MNaCTUYHO-MeP3/bIA FPYHT, a TakkKe B Cay4vasx
MCMO/b30BaHNA MHOTO/IETHEMEP3/IbIX FPYHTOB B KayeCTBE OCHOBaHWA Mo npuHuuny Il;
OKpY>KatoLpe CBat0 TPYHTbl paccMaTpuBatOTCA KakK JIMHeNHO-geopMmumpyemas cpepa C
KO3(h(pMLMEHTOM HKECTKOCTW, BO3pacTalowyM MPOMnopuMoHaibHO rybuHe B npefenax
KaXK[0ro 0HOPOAHOIO CNoS.

>K.3 PacueT cBail N0 yKazaHHbIM CXemaM BbIMOSHAETCH B COOTBETCTBUMN C YKa3aHUAMU
CIM 24.13330 wncxofs U3 YCNOBHOW TNyOMHbI MOFPY)XEHUst CBail, paBHON din+1,5b npu
pacuyeTax Mo cxemam 1 1 2 1 paBHOW (PaKTUYECKOI rNy6uHe NOrpy>XXeHns ceBam Npu pacyeTax
Nno cxeme 3, OTCUATLIBAEMOM OT MOBEPXHOCTU TPYHTA MPWU BbICOKOM POCTBEPKE U OT
MOAOLLBbI POCTBEPKA — MPWY HU3KOM POCTBEPKE.

Mpy pacyeTax No cxeme 2, a TakXKe Nno cxeme 3 B Cy4yasx, KOrga MHOroneTHeMep3/ible
FPYHTbI UCMO/b3YHOTCA B KAYeCTBE OCHOBaHUA MO npuHumny I, BenMyunHy KoaggpuumneHTa
MponopuMoHasbHOCTM K,  OMWCLIBAIOLLEr0  /IMHENHOe  BO3pacTaHMe € TyOUHOW
KO3(h(hMLMEHTA YKECTKOCTU, OKPY>KalOLLero CBak rpyHTa, NPUHUMaKOT B 3aBUCUMOCTU OT
Buga rpyHta no CI 24.13330. MNpu 3atom, npuBeAeHHble B 3TUX Tabnuuyax 3HadeHus K
ymeHbLUaoT Ha 30 % Ana oTTadBLUMX TMIMHUCTBLIX TPYHTOB U Ha 15 % AN BoAOHACHILLEHHbIX
MecKoB.

Mpn pacyetax Mo cxeme 3, KOrga csBas MOrpy>keHa B M1aCTUYHO-MepP3/ble TPYHTHI,
BEMIMUMHY KO3((ULIMEHTA MPOMOPLMOHANLHOCTY 3TUX TPYHTOB K, KH/M*, monyckaetcs
onpeaensTb No popmysne
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K=235-C OK.1)
dl
roe E — moaynb o6uein gedopmauyun, MIa, nnacTUYHO-Mep3Noro rpyHTa, OKPYKakoLLero
CBalo;
| ¥ d - COOTBETCTBEHHO [ANMHA, M, TMOTPY)XEHHON B TPYHT 4acTW CBauM U HaPYXHbIi
AVaMeTp, M, KPYrioro unv CTOpPoHa NPsIMOYrofibHOTO CeYeHWst CBau B MIOCKOCTY,
neprneHAnKyNSPHOI AeCTBUIO FOPU30HTANIbHOW HarpysKMu.
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MpunoxkeHve N
(pekomeHzyeMoe)

PacuyeT 0CafloK OCHOBAHWIA, C/TIOXKEHHbIX CUbHOMBANCTLIMU FPYHTaMU
1 NOA3EMHbIM J1b/I0M

.1 Ocafka OCHOBaHMSI CTON6GYATOr0 (hyHAAMeHTa Ha CW/bHOMBbAMCTLIX TPyHTax
onpegensaeTca cornacHo 7.2.16, 7.2.17 n 8.8. Tlpn 3TOM, COCTaBNAILLYH 0CafKW Sp, M,
06YCNOBMIEHHYIO YMN/MIOTHEHWEM OCHOBaHWA NOA Harpy3kKoW, AOMYCKaeTcs Onpefenstb Mo

(hopmyne
S,. =

p
]

Ms>

gih; . .1)

1

rae n v hj — COOTBETCTBEHHO UMC/O BblAENEHHbIX C/IOEB FPYHTA U UX TO/LLMHA, M;
Ej— OTHOCWUTENIbHOE CXaTWe j-ro Cnosi TpyHTa, [ONM eAVHUUBI, Onpeaensiemoe
OMbITHBIM NyTeM; [/ NPOC/NOEB /bJa 3HauYeHne Eij AOMYCKAeTCs onpeaensitb no

(hopmyne

(n.2)

gooo Ni%mjP
1] !
Ga+Gg,j +O(myjp

34eCb Nj — NOPUCTOCTb j-rO CNOA NbAa;
p — CpefHee faB/ieHne Ha rPYHT MoJ NOoAOLBOM (hyHAaMeHTa, KI1a;
Ga — aTMOC(hepHOe [aBfieHne, nprHMmMaemMoe pasHbiM 10,0 KIMa;
og,j — NpupogHoe (BbITOBOE) faBfieHNe B CepeanHe j-ro cnos, Kla;
Om,j — 6€3MEPHbIA KO3IPMULMEHT, NpUHUMaemMbli No Tabnvue W.1 B 3aBUCMMOCTU OT
OTHOLLEHMS CTOPOH MOAOLWBbLI (PyHAaMeHTa a/b M OTHOCUTENbHON [NyOUHbI

77 4 +1Z , ,
=1 J(3pecb 7j1 M 7} — paccTosHMA OT MOAOWBLI  (yHAaMeHTa

b 2b
COOTBETCTBEHHO 10 KPOBMM M NOAOLLBbI j-T0 CMOS NbAA).

Tabnuya WN.1 —3Ha4yeHMs KoahpuumeHTa am

2Ib 3HaueHus KoagduumeHTa om npu 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

N.2 CKOpoCTb OCafKu CUNbHOMBAWUCTLIX FPYHTOB v, M/rod, 0OO6YCNOBMEHHas WX
MNaCTUYHO-BA3KUM TEUEHMEM, ONpeaensieTcsa no gopmyne

V=2 Vj, (n.3)

83



CI125.13330.2012

rA4e m — YMCNO MeCAUEB B FOAY, B TeUEHME KOTOPbIX pa3BMBatoTCs Aedopmaun nosizyyectu
FPYHTOB;
Vj — CpeaHeMecsyHas CKOpoCTb 0CafKu, M/Mec, onpeaensiemas CorfiacHo ykasaHunsam 1.3.
1.3 CpefiHeMecsYHasi CKOPOCTb OCaAKM CUMIbHOMBbAUCTLIX FPYHTOB OCHOBaHWSA vj M/MeC
(cm/mec), onpegensetca no opmyrne

v; =730 kﬁ_lhkgk , .4)

r4e N —4nucno CnoeB TrpyHTa, B Mpefenax KOTOPbIX OMpeaensercs cpefHeMecsyHast
Temnepatypa Tijk;
hk — TonwmHa k-ro cnos rpyHTa, M, npuHMmMaeTca He 6onee 0,2b (b — mMeHbLWNIA pasmep
NoAOLLBbI PyHAAMEHTA);
Ek — CKOPOCTb OTHOCUTENIbHOM fedopMaum K-ro cnos rpyHTa, 1/4, npu cpesHeMecsyHOoiA
Temnepatype rpyHra Tj, ornpegensemas no opmyse

&k =i(0k _EGL,k)' (n.5)
21’]k 3
34€Cb Mk — KOA(ULMEHT BA3KOCTM K-ro Cnos rpyHTa OcHoBaHus, KIla-y, onpefensemblii
cornacHo ykasaHusam W.5;
ok — HanpsbkeHwue, KlMa, B k-m c/loe rpyHTa 0CHOBaHWA, onpegensemoe no 1.4;
oLk — Npeaen TeKy4ecTn k-ro cnos rpyHTa ocHoBaHwus, Kla, onpegensemslii no W.5.
.4 HanpseHue ok BbIYMCNAETCA MO popmyre

ok = 0,5(ozk-1 + G2), (1.6)

I[€ Gzk-1 U Gzk — HANPsbkeHWs, KMa, Ha BepxHell W HWKHel rpaHuuax k-ro cnos,
onpegensiemMble Nno opmyne

Gz = owPo, n.7)

rge oo — 6e3pas3mepHbIn KOIPPULUMEHT, NPUHUMAaEMbIV NO Tabnuue .2 B 3aBUCMMOCTH
OT OTHOLLEHWNA CTOPOH MOAOLLBLI (PyHAaMeHTa a/b 1 oT 3HayeHus z'/b (3gecb 7' —
paccTosiHMe OT HM3a MofoWBbl (yHAaMeHTa [0 YPOBHSA, Ha KOTOPOM
OnpesenseTca HanpsXKeHue);
Po = P — Gg — AONONHUTENbHOE (K NPUPOLHOMY) BeEpPTUKa/bHOE [aBfieHWe Ha FPYHT Nog
NoLOLIBOV (hyHAaMeHTa, KIa;
rae p — cpefHee [aB/fieHWe Ha TPYHT nog MoAOWBOM (yHAaMeHTa OT
MOCTOSHHOW 1 ANNTENbHbIX 4O/l BPEMEHHbIX Harpys3ok, KIla;
og — NpupogHoe (ObITOBOE) [JaBfieHWe B TPYHTe Ha YPOBHE MOAOLUBSI
(hyHOaMeHTa OT BeCa BbILLEEXALUMX CNOeB TPYHTOB (4O OTMETKU
npUpogHoro penseda), KMa.

Tabnuya WN.2 — 3Ha4eHMs KoahpuumeHTa ao

2l 3HaueHus KoathduumeHTa oo npn 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 0,232 0,221
0,4 0,382 0,356 0,373 0,366 0,360 0,354 0,334 0,312
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2Ib 3HaueHusa koaduumeHTa oo npu a/b
1 1,2 1,4 1,6 18 2 3 10

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

CpefHee A0MONHNUTENbHOE AABMEHNE HA TPYHT Po JOMKHO YAOBMETBOPSTh YCNOBUIO

2
Po <Kg gcu'

(1.8)

rae ki — 6e3pa3mepHblii KO3MPULMEHT, NPUHMMAEMbIV MO MepBoit CTpoke Tabnuue .3 npu

hs/b = 0, hs — TONLWMHA FPYHTOBOM NPOCNOVKK Noa PyHAAMEHTOM,;

oy — HanbosbLlee 3HayeHue Hanps>keHns, Kla, NpyM KOTOPOM COXpaHSAETCA NNHEeNHas
3aBUCMMOCTb CKOPOCTW YCTaHOBMBLUEroCcA Te4eHUA OT HalnpsaXeHuna Ha Ha4da/lbHOM

Tabnuya WN.3 —3HaveHMs KoahpuumeHTa ks

yy4acTKe Peosorueckoii Kpreoii, onpegensiemoe no .5.

h/b 3HaueHus KoagduLmeHTa ks 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
2,0 16,2 13,8 12,1 11,0 10,2 9,5 7,7 7,5

.5 PacuyeTHble XapaKTEPUCTUKM CUbHONbAUCTOIO FpyHTa 1, oL, Cu ONpefenstoTcs
MpY MHXEHEPHbIX WM3bICKAHWUAX M3 UCMbITaHUA 06pa3LLoB Mep3Noro rpyHTa Ha O4HOOCHOE
cxatume B cooTBeTcTBUM ¢ TOCT 12248.

Temnepatypbl Tjk, B 328BUCMMOCT/ OT KOTOPbIX YCTaHaB/MIMBAKOTCA 3HAYEHUA M W oL,
cnepyet onpefendts no gopmynam (7.5) — (7.7) HacToAWMX HOPM. 3HaYeHMs KoaduumeHTa
o ANA onpegeneHvst TemnepaTypbl NpUHUMalOTCa Mo Tabnuue WN.4 ans j-ro mecaua u
rNy6uHbl 3aneraHnst cepeguHbl K-ro cnos z, W3MepseMOi OT BEPXHE MOBEPXHOCTU
MHOTO/IeTHEMEP3/IbIX FPYHTOB. Mpy 3TOM 3a nepBbl mMecay, (j = 1) NpuHMMaeTcs TOT, B
KOTOPOM rny6rHa Ce30HHOro npoTamBaHWs [O0CTMUraeT Hauvbosbliero 3HaveHus. Ona oy
Temnepartypa NpUHUMaETCs paBHOW TemnepaType Ha rnyouHe HUKe NMOAOLIBLI PyHAAMEHTA

Ha 0,5b (3zeck b — WwWnpuHa nofoLBLI (hyHAAMEHTA).
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Tabnuya V.4 — 3HaueHMa KoahpuumeHTa ajk

3HaueHUs KoauLmeHTa ok NpW j, Mec

1 2 3 4 5 6 7 8 9 10 11 12

10034 | 031|046 | 0,76 | 1,12 | 1,45 | 166 | 1,69 | 1,54 | 1,24 | 0,88 | 0,55
20 | 062 | 051|053 068|091 |2117 | 138 | 149 | 1,47 | 132 | 1,09 | 0,83
30| 08|07 | 065|070 |08 |2100 | 2,17 | 1,30 | 1,35 | 1,30 | 1,18 | 1,00
40 | 09 | 0,84 | O,77 | 0,76 | 0,81 | 0,91 | 1,04 | 1,16 | 1,23 | 1,24 | 1,19 | 1,08
50| 103 | 094 087 | 083|084 089 | 097 | 106 | 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

MpumeyaHWe —z— pacCTOSHNWE OT BepPXHEl NMOBEPXHOCTY MHOFOMETHEMEP3/bIX TPYHTOB [0
YPOBHS, Ha KOTOPOM OMpeAenseTcs TemnepaTypa.

Z, M

1.6 CKOpOCTb OCafIkM MOA3EMHOr0 NbAa v, M/rod, 06YC/OB/IEHHAs ero NAacTUYHO-
BA3KMM TeUeHVeM, onpeaensieTcs no popmyne

v = 4380 pgbk; j%l(kt,j ke ) (0 —j1), .9)

r4e Po— [OMOMHUTENBbHOE (K NPUMPOLHOMY) BEPTUKAIbHOE [aB/ieHWe Ha TPYHT MOf

NoAOLLBOIN hyHAaMeHTa, KIa, onpeaensiemMoe Tak Xe, Kak 1 B V1.4,

b — wmpurHa nogoLBbl yHAAMEHTa, M;

ki — napameTp, XapaKTepu3yHOLWMA BA3KOCTb /bfa, OMpeaensieMblii U3 WUCMbITaHWI
006pa3LioB /bja Ha 0gHOOCHOe Cxatue, °C/(klMa - v);

N — YMCNO C/I0EB, HA KOTOPOe pasfensercd Tonwa fbga (TomHa Cnos NpUHUMAaeTCs
He 6onee 0,4b);

Ktj, Kij-1 — KOathtomumeHTol, 1/°C, npuHumaemble no Tabnuue W.5 B 3aBMcMMOCTM OT
TemnepaTypbl 0cHOBaHUA (To — Thf) WM PACCTOAHWUIA OT BepXHel MOBEPXHOCTU
MHOTO/IeTHEMEP3/IbIX TPYHTOB [0 KPOB/ Zj-1 U MOLOLUBI Zj j-TO C/105 NbJa;

Wj-1, ®j — 6e3pas3mepHble KOIPPULMEHTLI, onpegensemble no Tabnuue .6 B 3aBUCMOCTU OT
OTHOLLUEHUA CTOPOH MOAOLWBbI (hyHAaMeHTa a/b 1 COOTBETCTBEHHO OTHOCUTE/IbHbIX
rmybuH  n (34ecb Z'j-1 W Zj) — pacCTosHWA OT MOLOWBbl (hyHAaMeHTa
COOTBETCTBEHHO [10 KPOB/IM 1 MOAOLLBbI j-I0 CNOSA bA3).

Tab6nunuya N5 — 3HaueHnsa KoagpuumeHTa ki

_— KoatdmupmeHT ki, 1/°C, npu Temnepatype To — Tui, °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
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3HaueHus KoaghguumeHTa o npu a/b

z/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
15 0,181 0,189 0,194 0,198 0,200 0,201 0,200 0,196 0,186
2,0 0,204 0,216 0,224 0,230 0,235 0,238 0,243 0,242 0,231
2,5 0,218 0,232 0,243 0,262 0,258 0,263 0,275 0,277 0,267
3,0 0,228 0,244 0,257 0,267 0,275 0,281 0,299 0,305 0,297
3,5 0,236 0,253 0,267 0,278 0,287 0,295 0,317 0,326 0,323
4,0 0,241 0,259 0,274 0,286 0,297 0,305 0,332 0,344 0,346
50 0,249 0,269 0,285 0,299 0,310 0,320 0,353 0,370 0,384
6,0 0,254 0,275 0,292 0,307 0,319 0,330 0,368 0,389 0,414

paccMaTpriBaEMOro YpOBHSI.

M pumMmed4yaHWe —Z-— pacCToaHNe OT BerHeVI MOBEPXHOCTN MHOIO/IETHEMEP3/IbIX FTPYHTOB A0

CpefHee [OMONHUTENbHOE AABNEHWE Po AO/MKHO YAOBNETBOPSATL ycnosuto (M1.8), npu
3TOM 3HaueHwue ki onpegenseTcs no Tabnuue V1.3 B 3aBUCKMOCTM OT TO/LIMHBI FPYHTOBOM
npocnolikv nog gyHaameHToM hs 1 pasMepoB MOAOLLBLI @ U b. 3HaYeHWe Gy ONpeaenseTcs u3
MCNbITaHWIA 06Pa3LIOB NlbAa Ha OJHOOCHOE CXaTue npu Temnepatype Tm (7.2.7) Ha YpOBHE
KPOBNW NbAa.
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MpunoxeHne K
(pekomeHzyeMoe)

PacueTt F]'Iy6I/IHbI OTTanBaHUA N'PYHTOB Mo COOPYXXEHNAMN

K.1 PacyeT rnybuHbl OTTavBaHUA FPYHTOB B OCHOBaHWM coopyxeHus (7.3.3) H, ™
(cumTas OT MOBEPXHOCTU TPYHTA MOJ COOPYXEHMEM), 3a BPeMs ero skcrnayarauum t, ¢ (4),
MPOW3BOANTCA NO hOpMYyIam:

NoA CepeanHON COOPY>KeHUs

H: = kn(éc - kc)B, (Kl)
noa Kpaem Coopy>KeHunA

He = kn(&e — ke — 0,18 1/ )B, (K.2)

roe kn— KoadhguumeHT, onpeaensiemMblin no Tabnmue K.1 B 3aBUCMMOCTM OT OTHOLLEHUS L/B
(COOTBETCTBEHHO A/IMHA W LUMPUHA COOPYXXEHMSA, M) 1 3HAYEHWIA NapaMeTpoB B 1 ;

Ec N Ke — KOI((MLMEHTBI, onpegensemble no rpagukam (pucyHok K.1) B 3aBMcMMOCTU OT
3HaYeHNin NapamMeTpoB or, B U ;

Ee U Ke — KOI((MLMEHTLI, Onpegensemble no rpagukam (pucyHok K.2) B 3aBMCUMOCTU OT
3HaYeHWI NapaMeTpoB or, B U :

OR = AhRo/B; (K.3)
Mg\ To =T
(). s
M (Tin — T )
V= KthTint/LnBz, (K.5)

3[1ECb Ath M A — COOTBETCTBEHHO TEMN/IONPOBOAHOCTL Ta/I0r0 U MEP3/10ro rpyHToB, BT/(m-°C),

npuHMMaeMble no Tabnuue b.8;

Ro — conpoTusneHne Tensonepegadye nona MepBoro 3ataxa wWAM  nopsana
coopyxxeHus, m? - °C/BT, onpegensemoe B cootseTcTsum ¢ CM 50.13330;

To — pacyeTHas cpefHerofosas Temneparypa MHOrO/IeTHeMep3noro rpyHra, °C,
onpeaensemas B COOTBeTCTBUM C IM.8;

Tot — TEMNEpPaTypa Havana 3amep3aHns rpyHTa, °C, onpegensemas no b.5;

Tin — pacyeTHasa TemnepaTypa Bo34yxa BHYTpY COOpyXeHus, °C;

Ln—TensioTa TasaHUA Mep3noro rpyHTa, [pk/M3, onpegensemas mno opmyre
(.20).

MpumedyaHue—Tpu ag = 0 3HaveHns He cnegyet onpeaenatsb no dopmyne He = kn&eB.

K.2 Ecnu BbluucneHHble no opmyne (K.2) 3HayeHMs He nony4varoTcs MeHbLUe
HOPMAaTMBHOM Ny6UHbI CE30HHOIO OTTamBaHUA TpyHTa dwn, TO CreayeT NpPUHUMATH
He = 1,5d¢hn.
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Ta6nunuya K1 —3HavyeHna KoahguumeHTa Kn

3HaueHus koaghguumeHTa ky

>

= A4 KpyT/bIX B MNnaHe ANA NPAMOYTO/IbHBIX B M1aHe COOPYXKEHMUIA Npu

% COOPYXXEHUIA Mpw B .

§ B, paBHOM L/B =1u B, pasHoMm L/B =2 n B, paBHOM

0 04 08| 12| 20 0 04 |08 |12 20 0 04|08 | 12| 20
0,10 |0,97|0,87(0,82|0,76 | 0,71 | 1,00| 0,93 |0,87|0,83|0,80|1,00|1,00|0,99|0,97| 0,96
0,25093|0,79|0,71|{0,64 | 0,61 |0,95/0,85|0,78|0,74| 0,68 | 1,00 | 0,97 | 0,92 | 0,89 | 0,96
0,50 091|0,71|062|0,61| 0,61 0,94 0,78|0,68| 0,66 |0,68 | 0,99 |0,95|0,88|0,85| 0,87
1,00 | 0,90 0,64 |0,570,59| 0,61 |0,92|0,70| 0,63 | 0,66 | 0,68 0,97 |0,90|0,82|0,85| 0,87
1,50 {0,89(0,59|0,56 (0,59 | 0,61 | 0,90 | 0,64 | 0,63 |0,66|0,680,96|0,87|0,82|0,85]| 0,87
2,50 {0,88|0,54|056|059|0,61|089]|0,58|0,63|0,66|0,68|0,950,84|0,82|0,85]| 0,87
3,50 |10,87|053{0,56{0,59]| 0,61 0,88 0,57|0,63|0,66|0,68|0,94|0,83|0,82|0,85|0,87

K.3 MakcumanbHas rny6mHa oTTamBaHusi TpyHTa Hmax, M, (CYMTas OT MOBEPXHOCTM
FPyHTa MNOf  COOPYXXEHMEM), COOTBETCTBYHOLIAs  YCTaHOBUBLUEMYCS — NpeAe/bHOMY
MONOXEHMIO TPaHULbl 30HbI OTTaVBaHWUS, ONPeAENSAETCs No hopMynam:

nof cepeiMHO COOPY>KEHMS

He max = ksct,c,maxB; (K-6)
Noj, Kpaem coopy>KeHust

He,max = kscie,maxB, (K-7)
rae ks — K03thdhmLMeHT, onpeaensemMblin no Tabnmue K.2

Ecmax U Eemax — KO (ULMEHTDI, onpesensiemsle rno rpafukam (pucyHkn K.3,a n K.3,6).

Tab6nunuya K2 —3HadyeHnA KoapgmumeHTa ks

3HaueHus KoagdumeHTa ks npu B,
co%i&l\gim L/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
MpsamMoyronbHas 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 Ona 3arny6neHHOro COOPYXXeHUst rnybuHa oTTamBaHuA rpyHTa H, M (cuntas ot
MOBEPXHOCTN TPyHTa Mof 3arny6/eHHOM 4acTblo COOpYXeHus), 3a Bpems t, ¢ (4),
onpegenseTcs no popmynam:

Nof cepeiMHO COOPY>KEHMS
He = kn(&d - OCR)B; (K-S)

89



CI125.13330.2012

Nnoj, Kpaem Coopy>KeHust
He = kaHc, (K.9)

rae ka — KoathpuumeHT, onpegensemslin no tabnuue K.3;
Ed — KOa(hpmuMeHT, onpeaensemMblii no rpadukam (pUcyHok K.4) B 3aBMCMMOCTU OT

OTHOLUEHUA 3arnybieHns COOpYXXeHusi K ero wwupuHe H/B, napaveTtpa [ u
KoapuLmeHTa yq, ONpesenseMoro no opmyse

_ M Tint
L,B?

rae yo — KO3huumeHT, onpegensemMblin no rpagukam (pucyHok K.4) B 3aBUCMMOCTM OT
napameTtpoB H/B v B npu &4 = ar.

Wy +Ug, (K.10)
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PucyHok K.3 — M'patimku gnsa onpepeneHnsa KosgpuLMeHToB:
a — Xc,max; 6 — Xe,max; B — Xd,max

Tabnunya K3 — 3HayeHns kKoapduumeHTa Ky

H/B 3HaueHus KoapduumeHTa kg npm B, paBHOM
0-02 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 rnybrHa oTTavMBaHWA FpyHTa Mof 3ar/iy6/eHHbIM COOPY>KEHNEM
Hmax, M, ONpeaenseTcsa no opmynam:
noj, cepeanHOl COOpY>KeHus

He.max = Ks(Ed,max — or)B; (K.11)
MoJ, Kpaem COOpY>KeHust
He max = KaHc,max, (K.12)

rae Ed,max — KOAPQULMEHT, onpegensemblid No rpadmkam pucyHka K.3,s.
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PucyHok K.4 — Mpatmku onsa onpeseneHnsa KoahpuumeHTa Xq

K.6 Ha yuyacTkax, rge Cno/i Ce30HHOIO MNPOMep3aHuUs He CMBAETCA C BepXHeW
MOBEPXHOCTbIO MHOIO/IETHEMEP3/IONO FPYHTA, ryOuHa OTTamBaHWsA TPyHTa Nof cepeinHOn
He 1 Kpaem coopyxeHus He, M (cumtas OT BepXHell MOBEPXHOCTV MHOrO/IeTHEMEP3IOro
rpyHTa) 3a Bpems t, ¢ (4) onpesensetcsa no opmynam:

Hc = kn(t;cB; (K13)
He = kn&'eB, (K.14)
rae kn — KoathpmumeHT, onpegensemsiii no K.1, npuHmumasn =0 v y = yin;
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34ecb
— }”thTint 1 .
L,B2 1+0,64azIn2,5B"

Wi (K.15)

E'c U E'e — KOIPMULUMEHTBI, ONpesensiemMble COOTBETCTBEHHO MO rpagukam (pucyHku K.5 u
K.6) B 3aBMCMMOCTU OT 3Ha4YeHUs napameTpoB Eo = hin/B U yin;
rge hw — rnybuHa  3aneraHuss  BepxHelW  MOBEPXHOCTM  MHOrO/IETHEMEP3/NOro
rPyHTa, M.
K.7 B cnyyasax npoBefeHMs MepornpusTUiA 1Mo npessapuTesibHOMY OTTauBaHWUIO WK
3aMeHe TPYHTOB [0 rNy6uHbl how (6.4.3) pacueTHad rnybuHa ottamBaHus H, M, (cuuTas ot
MOBEPXHOCTN FPyHTa MOA COOPY)XXKeHMeM) 3a BpeMs t, ¢ (4) onpeaensercs no opmyne

H = hpt + hee, (K.16)

rae hee — rnybrvHa oTTamBaHus rpyHTa Nog MOLOLUBOM MNpeABapuUTeNbHO OTTasHHOro Wn
3aMEeHeHHOro cfios rpyHTa, onpegensemas no qopmynam (K.13) wnm (K.14),
NPUHUMasA 3HaveHuns &'c n &' no rpadukam (pucyHkn K.5 n K.6) npu 3HavyeHUu
napametpa &o = hp/B.
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MpunoxeHwne J1
(pekomeHzyeMoe)

OnpegeneHne MexaHNYeCKUX CBOMCTB N HecyLLLen CNoCOBHOCTM OCHOBaHWiA cBal
B MHOI0/IETHEMEP3/IbIX FPYHTaxX Mo pe3y/ibTaTam CTaTUYeCKOro 30HANPOBaHUS

N.1 CratnyeckMm 30HAMPOBAHMEM WCMbITHIBAKOT MHOMOMETHEMEP3/ible AUCMEPCHbIe
TPYHTbI, COCTaB N COCTOSAHWE KOTOPbIX MO3BONAKT MPOU3BOAUTL HEMpepbIBHOE BHeApPeHne
30HAa. [ns wmcnbiTaHMin muenonb3ytoT 30HA 11 Tuna no TOCT 19912, [OMOMHWUTENLHO
OCHalLLIeHHbIV [aTYMKOM TeMMepPaTypbl, PacrofioXXeHHbIM B KOHYCe HAKOHEYHMKA 30H/a.

1.2 CtaTnyeckoe 30HAMPOBaHWE BbINOMHAKOT MyTeM BAABMBAHUSA 30HAA C NOCTOSHHOIA
ckopocTbto 0,5+0,1 M/MUH C NepUoAMNYECKMMU OCTaHOBKaMU Mo ry6rHe (peKoMeHAyeMbll
nHTepBas 0,5 — 1 M), NpM KOTOPbLIX WCMbITaHWe NEepeBOAAT B penakcalMOHHO-MON3Y4YMiA
pexxum («ctabunmsauyms» 30H4A), COMPOBOXAAEMblA BMep3aHWeM 30HA4a B TPYHT W
M3MEHEHVEM COMPOTMB/IEHUA TPYHTa 30HAMPOBAHWIO BO BPEMeHW. [lepexos B Pexum
«CTabunmnsaumMm» [OCTUraeTcd nyTeM MNpekpalleHns nofjaynm macna B TMAPOLOMKPAThI
BLaB/MBaHWA 30HAA. 3aaHVeM Ha MpoBefeHNe NHXEHEPHO-reOKPUONOrMYeCKNX N3bICKaHWiM
MOXET MpefycMaTpuBaTLCA BbIMOMHEHWE APYTUX PEeXXMMOB CTATUYECKOro 30HAMPOBaHUSA
Mep3/bIX FPYHTOB.

Mpy MCMbITAaHUA U3MEPAIOT U (PUKCUPYIOT: YAe/lbHble COMPOTMB/IEHNA TPYHTa MOf,
KOHYCOM ¥ BAO/Ib 6GOKOBOM MOBEPXHOCTU MYy(PTbl TPEHWS NpW  BAABAMBAHUW 30HAA
(gev 1 fsy, KIMA), NCNbITaHWKM 30HAA B PEXMME «CTabunmn3aLmm» (fes U fss, KMa) 1 B HavaNbHBbIN
MOMEHT [OMO/IHUTE/IbHOTO BAaBNMBAHWUA (LOLAB/MMBaHUA) 30HAA MOCNe 3aBepLUeHNs ero
BMep3aHusi B TPYHT B MPOLECCE UCMbITaHUA B pexume «ctabunmsaumm» (de W fsi, KIMa);
Temnepatypy T, °C, KOHyca 30HAa; rNyouHY W CKOpPOCTb BAaBnvBaHust Ve, M/MWUH, 30HAQ;
Bpems ts, MpoLeALlee Nocne Havana pexmnmMa «ctabunmsauyum» 30HAa. BmepsaHue 30H4a B
TPYHT [OOMNYCTUMO CYWUTATb 3aBEPLUEHHbIM, €eCn  W3MeHeHVe TemrepaTtypbl KOHyca
HaKOHeYHMKa 30H/a 3a nocnegHne 5 MuH cocTaenseT He 6onee 0,05 °C.

N.3 [ns npefBapuTe/ibHbIX PacyeTOB OCHOBaHWA COOpYXeHuin | — |1 ypoBHel
OTBETCTBEHHOCTW, a TaKXKe A/ OKOHYaTe/lbHbIX pacyeTOB OCHOBaHWIA coopyxXeHuid 11
YPOBHA OTBETCTBEHHOCTM B [/IMHUCTLIX MAACTUYHO-MeP3/bIX (KPOME 3aCOSIEHHbIX W
3aTOp(oBaHHbIX) FPYHTaxX AOMYCKAeTCs ONpefensiTb HOPMATKBHbIE 3HAYEHWNSA XapaKTepUCTUK
MeXaHUYecKNUX CBOWCTB FPYHTOB COrnacHo J1.6, COMPOTWUBNEHWI TPYHTOB MOL HVDKHUM
KOHLOM K M0 60KOBOW MOBEPXHOCTU BEPTMKAIbHO HArpy>keHHbIX BUCAYMX 3a0MBHbLIX ©
6yp03abMBHbIX CBaii cornacHo J1.8.

OKOHYaTe/ibHble pacyeTbl COOPYXKEHWUIM [OMYCKAeTCA BbINOMHATL C UCMNO/b30BaHNEM
N.6, /1.8 B cny4yae BbINO/MHEHUA KOHTPO/bHBLIX COMOCTaB/IEHWIA Pe3ynbTaToB pacyeToB Mo
[aHHbIM  CTaTUYeCKOro 30HAMPOBaHUA W NPSAMbIX  METOAOB  WCMbITAHUA  [PYHTOB,
BbINO/IHEHHbIX Ha KNHOYEBbIX y4YacTKax.

1.4 Tlpn NpoBefeHUN NHXEHEPHO-TeOKPUONOTMYECKNX U3bICKaHUIA MOL KOHKPETHbIE
COOPY>KEHUA CTaTUYeCKoe 30HAMPOBaHNE TPYHTOB NPOU3BOAAT B Mpefesiax UxX KOHTYpPOB Uu
Ha PacCTOAHUAX OT KOHTYPOB He 6ofiee 5 M. [l MOSyYeHUs COMOCTABUTENIbHBIX AaHHbIX
4yacTb TOYEK 30HAMPOBaHMA pacrnofaraldT Ha pacCcTosHUM He 6onee 3 M OT TOPHbIX
BbIpabOTOK, B KOTOPbIX MPOU3BOAAT OTOOP MOHOIMTOB A4S N1abopaTopHbIX UCCeL0BaHUNA, U
BbINONHAKOT [pyrve mMosieBble WCCMEA0BaHUA TPYHTOB, HO He MeHee 1 M OT rpaHuubl
BbIPabOTKMN M HE MeHee 2 M OT OCU UCMbITbIBAEMOiA CBaw.

1.5 CocTofHWe rpyHTa M rpaHuLy MeXay TaJbiMU U Mep3/ibIMU FPYHTaMu Mo LaHHbIM
30HAMPOBAHNA ONPeAenatoT MO MNOKasaHWAM TeMMepaTypHOro faruvka 30Hga u (M)
AnarpaMmam, COCTaB/iieMbIM Ha OCHOBE MEeCTHOrO OnbiTa COMOCTAB/IEHUS Pe3y/bTaToB
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OypeHUs pasBefloYHbIX CKBaXMH W [aHHbIX CTAaTUYECKOro 30HAMPOBaHWS. B cnyudae
OTCYTCTBMSI MECTHOTO OMbITa AN TMHUCTbIX MMACTUYHO-MeP3/bIX (KPOME 3aCOMEHHbIX U
3aTOP(hoBaHHbIX) FPYHTOB AOMYCTMMO MCMONb30BaTb AnarpammMy pucyHka J1.1, npu ycnosum
BbINO/IHEHMSI KOHTPO/bHbIX COMOCTABMEHUIA C pe3yNbTaTaMu GypeHus.

ey, MiTa
=
1 %
i Y
f
| | Oev U1 Qs — COMPOTUB/IEHIS TPYHTA MOJ, KOHYCOM
30 | | 1 30H.3, 3aDUKCUPOBAHHbIE COOTBETCTBEHHO MPY €ro
MOrpy>eHnmn co CKopocTbto V¢ = 0,5 M/MUH 1 Yepes
! | ts=5 MUH NMOC/e HaYana penakcaLyioHHO-NONM3y4ero
| peXMMa CMbITaHNA
20 | | ) _
i s Sl PucyHok J1.1 — Ainarpamma onpeaeneHuns
| 2PVHM
| L COCTOAHUSA TPYHTA Mo AaHHbIM
| | \ CTaTM4eCcKOro 30HANPOBaHNS
n + | | -
) A
ﬂlﬁ-l!ﬂhl‘l\\\F_;_ e
ZEyHm T e
i 2 4 f & Gewtjes

1.6 HopmaTtuBHble BeNMYMHbI NPEAenbHO AUTENbHBIX 3HAYEHWUA 3KBUBANEHTHOrO
CUenNeHnsa Ceq, KlMa, M KOMMpeccuoHHOro Mmofyns fegopmaunn Er, MIMa, nnactuyHo-
Mep3/bIX TPYHTOB oOnpefenstoT no Ttabnuue J1.1. PacyeTHble 3HAYeHWUS XapakTePUCTUK
onpefenstoT B COOTBETCTBUM ¢ TpeboBaHUsAMN TOCT 20522 ¢ y4eToM yKazaHuii 5.8.

Ta6bnuuya N.1
Qov, KMa 5000 10000 15000 20000
Ceq, KIMa 34 96 170 260
Er, MMa 16 23 28 32

MpumeuyaHMue — [n9 NPOMEXYTOUHbIX 3HAYEHWUIA (c, 3HAYEHUS Ceq W Er onpegenstoT
NHTepnonsLmei.

3HayeHMs XapaKTepPUCTUK Ceq M Ef MpM pacyeTHON TemnepaType Mep3/ioro rpyHTta
OrMpeaenstoT Ha OCHOBE OTKOPPEKTUPOBAHHOIO (KOPPEKTUPOBKA BbIMOHSAETCA Ha OCHOBE
PErvOHaNbHbIX  KOPPENSILMOHHBLIX  3aBUCMMOCTE  MeXAy  COMPOTUBNAEHWEM (o MW
TEMMNepaTypoil rpyHTa) 3HAYEHUS (cy, COOTBETCTBYIOLLEIO PacyeTHON TemrnepaTtype rpyHTa
AN NYTEM YMHOXEHWUS WX 3HAYEHWI, MONYy4YeHHbIX Mo Tabnuue J1.1, Ha MOMpPaBOYHbIN
TemMnepaTypHbIi KO3DMUUNEHT (ONpeLeNiseTcsd Ha OCHOBE PervoHasIbHbIX KOPPENsLUNOHHBbIX
3aBMCUMOCTEN MeXY 3HaYEHNAMUN XapaKTEPUCTUK Ceq U Ef M TeMNepaTypoit rpyHTa).

.7 Hecyulyto cnocobHOCTb OCHOBaHMS Fy, KH, BEPTUKA/IbHO HAarpy>KeHHOW BUCAYEN
CBay B MNIACTMYHO-MEP3/bIX TFPyHTaX MO pe3ynbTaTam CTaTMYECKOro 30HAMPOBaHWS,
onpeaensoT no opmyne

Fu =yt ZFui /Inygym, (Nn.2)
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rfe y: — TeMnepaTypHblii KO3A(ULMEHT, YUUTbIBAIOWNIA M3MEHEHUS TemmepaTypbl rPyHTOB
OCHOBaHMA M3-3a C/lyYaHbIX W3MEHEeHWI TemnepaTypbl Hapy>KHOro BO34yXa,
onpesenseTca No ykasaHuam npunoxeHus IM;
Fui —4aCTHOe 3HayeHWe npefenbHO AAUTENIbHOrO COMPOTUB/IEHWUS OCHOBaHWUS CBau,
onpefensieMoe B COOTBETCTBMM C yKazaHMAMM J1.8;

Yg — KOI(DMUUMEHT  HAfEXHOCTU N0  TPYHTY, ONpefensemblii B COOTBETCTBUMU
c TpeboBaHuamm FOCT 20522,

Ym — KO3((ULMEHT  HaAeXHOCTW, YYWTHIBAOLMIA  MeTOA ONpefenieHns  HecylLueid
CMOCOOGHOCTM OCHOBaHWA CBau, NPV WCMO/b30BaHWM Pe3y/bTaToB CTaTUYeCcKOoro
30HAMPOBaHNSA NPUHUMAETCA:

a) Npy OTCYTCTBUM B 30HE NPOEKTUPYEMOr0 06bEKTa CTaTUUYECKUX UCMbITaHWIA CBal
Ym=1,2,
0) Npn NpOBeLeHWN Ha K/KOYEBOM Y4yaCcTKe B 30He MPOEKTUPYEMOro 06bekTa
COMNOCTaBUTENbHBIX WCMbITAaHWA TPYHTOB CBaell CTaTUYEeCKOW BAABMBAIOLLEN
HarpysKom u cTaTUYeCKUM 30HAUPOBAHMEM Ym PACCUMTLIBAETCA MO hopmyne
Ym = Fui/ Fun+ 0,2,
roe Fui — NpegensHo AnMTeNbHOe COMPOTMB/IEHWE OCHOBaHWSI CBauM Ha KIHOYEBOM
yyacTKe, pacCyMTaHHOE MO JaHHbIM CTATUYECKOro 30HAMPOBaHUS;
Fun — NpesfenbHO ANNTeNIbHOE COMPOTUBIEHNE OCHOBaHWSA OMbITHOM CBan Ha
K/IIOYEBOM  y4yacTKe, OMpefefieHHOe MO [AaHHbIM  UCMbITaHUA CBau
CTaTUYECKOI Harpy3KoW;
N — YMCNO TOYEK 30HANPOBAHNS.
J1.8 YacTHoe 3HauyeHue npefenbHO AUTENbHOrO CONPOTUBAEHUS OCHOBaHUA Fui, KH,
BEPTUK&/IbHO HAarpy>eHHO BMCAYEd CBaM B MIACTUYHO-MEP3/bIX TPYHTax B TOYKe
30HAMPOBaHUA OnpeaenstoT No opmyne

Fui = K (RcA + Yat Z Rafc,i Aafi), (1.2

rae kK — KoahuumeHT, YUnTbIBAOLLMIA pa3inyme B COCTOAHUN MHOTO/IETHEMEP3/IbIX TPYHTOB

B Mepuoj CTaTUYecKoro 30HAMPOBaHWUA (NpU NPUPOLHOIN TeMnepaType rpyHTa) u
aKcnayatauum (Npw pacyeTHON TeMnepartype rpyHTa) NPOEKTUPYEMOrO COOPYXKEHUS,
onpeaensieMbilii COrnacHo YKas3aHuAM 7.2.10; npu BbIUYNC/IEHUN
Koa(h(mumeHta k Temnepartypa rpyHTa OMpefenseTcs KakK CpefHsAs Ha Y4acTke,
pacrosioXeHHOM B Npefenax OAHOro Amametpa d Bbile M YeTblpex AuameTpos d
HUXXe OTMETKM OCTpUS MpoeKTUpyemoil ceau (rge d — AvameTtp Kpyrioro wam
CTOpPOHa KBafpaTHOro CeYeHns ceau, M);

Rc — yoensHoe npefenbHO ANUTeNIbHOe COMPOTUB/IEHME NNACTUUYHO-MEP3/10ro rpyHTa noj
HVDKHUM KOHLLOM CBau MO AaHHbIM 30HAMPOBaHNSA B pacCMaTprBaemMoii Touke, KIMa;

A — njoLas NornepeyHoro ceyeHus ceau, M

Vaf — KOA(D(ULMEHT, 3aBUCALMIA OT BMAA MOBEPXHOCTM CMep3aHusi, MNPUHUMAaEMbII
cornacHo B.3;

Rafc,i — YAe/IbHOE NpeAenbHO ANNTeNbHOe COMPOTUMB/EHWE MIACTUYHO-MEP3/IOro rpyHTa
caBUry no GOKOBOW MOBEPXHOCTU CMep3aHus cBau B Mpegenax i-ro cnos
rpyHTa, Kla,;

Aai — Nowass NOBEPXHOCTM CMep3aHns i-ro Cnosi rpyHTa ¢ GOKOBOM MOBEPXHOCTbIO
cBau, M2,

Y[enobHoe npefesnibHO A/UTe/IbHOe COMPOTMB/IEHME MIACTUYHO-MEP3/1I0ro rpyHTa Mnoj
H/XXHAM  KOHUOM cBan R¢, Klla, N0 [AaHHbIM  CTAaTUYEeCKOro 30HAMPOBAHUA B
paccMaTpuBaeMoli TOUKe OnpeaenseTcsa rno qopmysne
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Rc = B1 Qev, (Nn.3)

roe B — KoathhuumeHT nepexoga ot Jec K Re, NPUHMMaeMblid Ans 3a6MBHbIX 1 B6Yp03abyBHbIX
cBavi no Tabnuue J1.2,
Qecv — CPEAHEe 3HauyeHVe YAenbHOro COMpPOTUBMEHWUA TPyHTa, KIla, nofg KOHycoM 30HAa,
MoNy4eHHOE M3 OMbITa, Ha Y4aCcTKe, PacrofioXXeHHOM B npejenax ogHoro gvaveTpa d
BbILLIE W YeTbIPEX AMaMEeTPOB d HMXKE OTMETKM OCTPUS MPOEKTUPYEMONA CBau.

Tabnuya N.2
Qov, KMa 5000 10000 15000 20000
B1 0,42 0,31 0,25 0,22

MpnmeyvyaHnsa

1 MpuBefeHHble 3HaYeHns Ko3(ULMeHTa B1 MOTYT UCMO/Mb30BATLCA MPU TYOUHE 3a/I0XKEHNA CBau
5...10 M 1 MOrPY>KEHNN ee HWXKHEro KoHua rny6e 3a60a IMAEPHON CKBXMHbI HE MEHEee YeM Ha YeTbipe
[vameTpa csau.

2 [ina NPOMEXYTOUHBIX 3HAYEHWI (cy 3HAUEHUS 31 ONPESENAOT MHTEPNONALMEN.

YpenoHoe npefenbHo AUTeNIbHOe COMPOTUMBAEHME MNaCTUYHO-MEP3Oro FpyHTa
CABUTY NO GOKOBOW MOBEPXHOCTW CMep3aHUsi CcBau B npeaenax i-ro ¢ios rpyHta Rar,i, KIMa,
Mo [AaHHbIM CTaTMYECKOro 30HAMPOBaHUA B paccMaTpuBaeMOl TOYKe OnpeaensieTca no

(hopmyne
Rafc,i = BZ fsi,

NPUHMMaEMbIA  ans

(/1.4)

rae B2 — KoapguumeHT, 3a0MBHbIX 1 6yp03abMBHLIX CBail Mo
Tabnuue J1.3;

fsi— cpefjHee 3HayeHWe YyOeNbHOrO COMPOTWMBAEHWS i-r0 Cnof rpyHTa, Kla, BROMb
OOKOBOI MOBEPXHOCTM MY(PTbl TPEHUS,, 3aMEPEHHOE B Haya/lbHbli MOMEHT
[ONOMHUTENBHOTO BAaBNMBaHWS (LOAaBNMBaHWS) 30H4A MOCNE 3aBepLUEHUS ero

BMep3aHUs B FPYHT B MPOLIECCE UCTMbITAHUS B PEXUME «CTabnnm3auum».

Ta6bnuuya /1.3
fs KMa 3HaueHus B, B 3aBUCUMOCTU OT OTHOLLEHUS Ap/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

MpumeyaHusn

1 Ap — nniowasb NoMNepeyHoro ceveHUs IMAEPHON CKBaXKMHBI A1 6Yp03abUBHBIX CBai, M2,
2 ins 3a6MBHbIX CBaii NpuHUMaeTcs Ap/A=0.

3 insa 6ypo3abumBHbIX cBaii 0<Ap/A<1.

4 [InA NPOMEXYTOYHbIX 3Ha4eHW fsi 3HaYeHWs B2 oNpeaensoT NHTEPNONALMEN.

[ns HecnvBaroLLerocs Tmuna mMep3nioTbl CONPOTMBEHME YYacTKa Taoro rpyHTa capury
no 60KOBOI MOBEPXHOCTM CBau MO AaHHbIM CTaTMYECKOro 30HAMPOBAHWS PacCUUTLIBAETCS
cornacHo ykasaHuam CI1 24.13330.
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MpunoxxeHne M
(obsazaTenbHoE)

KOHTponupyemMble napamMmeTpbl MPU re0TEXHNYECKOM MOHUTOPUHTIE

M.1 KoHTponupyemble napameTpbl, napameTpbl YCTPOMUCTB KOHTPONSA, MPUMEHSEMble
MpY  reoTEXHWYECKOM MOHWUTOPUHIE COOPYXEHWIA B 3aBMCMMOCTU OT  MpUHUMNA
CTPOUTENLCTBA, NpeAcTaBNeHbl B Tabnmue M. 1.

M.2 TlepnoanMYHOCTb MNPOBEAEHWUS W3MEPEHWUM KOHTPOAMPYEMbIX NapaMeTpoB npwu
NPOBeLEHNN Fe0TEXHNYECKOr0 MOHUTOPWUHIa B Mepuos CTPOUTENLCTBA WU 3KChyatauun B
3aBMCUMOCTU OT NPUHLMNA CTPOUTENbCTBA NPeLCTaB/eHbl B Tabnuue M.2.

M.3 T1py MOHUTOPUHIE B C/IOXKHbLIX TEOKPUONOTMYECKNX YCMOBUAX, a TakXe ANd
YHUKa/IbHbIX BHOBb BO3BOAMMbIX W  PEKOHCTPYMPYEMbIX COOPYXXEHWI, [OMYyCKaeTcs
[OMNOMHUTENBHO MPOU3BOAUTL (PUKCALMIO KOHTPOIMPYEMbIX NMAapameTpoB, HE YKa3aHHbIX B
Tabnuuax M.1, M.2.
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MpunoxeHve H
(cnpaBo4Hoe)

PacueT rny6uHbl 0TTaMBaHUS U NPOMeP3aHUsl B OCHOBAHWUW MOA3EMHbIX U
Ha3eMHbIX MarucTpanbHbIX TPY60MNPOBOAOB HA MHOTO/IETHEMEP3/IbIX FPYHTaX

H.1 F'ny6uHY MHOrOMEeTHEro OTTamBaHUs MHOTONIETHEMEP3/IbIX TPYHTOB (ganee MMI)
Mo4 LEHTPOM ropsumx M TennblX MOL3eMHbIX TPYOOMpoBOAOB (CM. pPacyeTHYH CXeMYy Ha
pucyHke H.1a) cnegyet paccumTbiBaTh no gopmyne (H.1).
{Qt fins IPM By <0,1
Gn X fins MPM B > 0,1
rge Hi — rnybuHa MHOroneTHero oTTanBaHus, 0TCUMTbIBaeMasi OT AHEBHOW NOBEPXHOCTU, M;
.« — PaAVyC [0 BHeLHel 06pa3sytoLlelt n3onauum Tpyob!;
Gt » Gy, — 0e3pa3mepHble rNyOuHbI OTTamBaHWA MO LEHTPOM TPy6bl, onpefensemble no

HOMOTpaMMaM Ha pucyHkax H.2 u H.3 B 3aBUCMMOCTM OT Ge3pasMepHbIX
napameTpos m, I, By .

a 6

(H.1)

\\&*&\\&

514 *

PucyHok H.1 - PacyeTHaa cxemMa Ans onpegeneHnss rnyouvHbl  MHOrOMETHEro
oTTamBaHusas MMI nog TennbiIMA M TopsYMMKU Tpy6onpoBoLamu, MPOSIOXKEHHbIMN
nofA3emMHo (a) n HazemHo (6)

m h /r|ns1 (H2)

At (Ting —Tpe Ot

I, = L g, (H.3)
i (To =T,
BT:_ f(O bf) ’ (H.4)

Mt (Tins =Tt )
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rae hp — rnyéuHa 3a10XXeHns NoA3eMHOro TpybonpoBoja, cumTas OT AHEBHON MOBEPXHOCTU
[0 UeHTpa Tpyobl, M;
Af — KO3(D(MLMEHTBI TEMIONPOBOAHOCTN MEP3/10ro rpyHTa, Bt/(m- °C);
Ath — KOI(PPULMEHTBI TEMNOMNPOBOAHOCTM TaNIoro rpyHTa, B1/(M- °C);
Tins — CPeAHAA roA0Bas TeMnepaTypa BHELLHEN NOBEPXHOCTM KOMbLEBON M301SLMN TPYOBI,
°C, onpegensetcs no opmyne (H.5);
To - TemnepaTtypa MM, °C;
Tot — TEMNEPATYPA HaYas1a NPOMepP3aHNA—0TTanBaHUA rpyHTa, °C;
t — pacyeTHOe Bpems, Y;
Ly — yaenbHble 3aTpaThl Temnja Ha OTTamBaHWe rpyHTa, BT-u/m3, onpegensiotcs no
(opmyne (H.7);
lte — 3KBMBaIEHTHOE Be3pasmepHoe Bpems, Ans MM cimBatoLerocs Tmna npuHMMaeTcs
PaBHbIM HO/MIO, HEC/IMBAKOLLErocs TWMa OrnpegensieTca Mo Homorpamme Ha
pucyHke H.2 npu &=Ho/rins 1 Bt = 0,0 (Ho — rny6uHa 3aneraHuns kposniv MM, m).
Ona MMI HecnuBatowlerocss Tuna 6e3pasmepHas Temnepatypa MNPUHUMAETCS

Bt =0,0.
Tins = (H.5)
0,0 npun §;,, =0,0
Rr=9_1 jplins npu §;, >0,0 (H6)
ZTC}LinS rp
h2
rae Tor — CPefHerofoBas Temneparypa npogykTa, °C; A, = In r—p+ Tp—l .
ins rins
Wtot _Ww
=ly-ps ——+0,5-C4, - Tins —C+ - Ty , H.7
L, =Lo-p¢ 1+ Wy, th * lins f-lo (H.7)

rae Lo — yaenbHasa TennoTa (ha3oBbIX NpeBpalleHnin Boabl, Lo =93 (BT- u)/kr;
p¢ — MNOTHOCTb MEP3/I0r0 FPYHTa, KI/m*;

Wiot — CyMMapHas BNaXKHOCTb Mep3/10ro rpyHTa;
Wy — KONIMYeCTBO He3amMep3Luelt BOAbl B MeP3/10M rpyHTe npu Temnepatype To;
Cin,Ct — 06beMHas TENM0eMKOCTb Tasloro 1 Mep3noro rpyHTa, BT - u/m3- °C.

H.2 [nybrHa MHOrofeTHero npoMep3aHusi rpyHTa noj LUEeHTPOM  XON04HOr0o
TpybonpoBoAa, PacrnosiokeHHOro Ha yyactke ¢ MMI He cnvBatowerocd Ttuna Hs
NPUHUMaETCA paBHOM Hi 1 paccumntbiBaeTcs no opmynam (H.1), (H.3), (H.5), (H.6), (H.7) n
HomorpamMmme (pucyHok H.2) npu Bt = 0,0. Mpwu atom B popmyne (H.3) B KauecTse Tins CNefyeT
NPUHATL abCONKOTHOE 3HayeHue TemnepaTypbl U le = 0,0, a B ¢hopmyne (H.7) -
Cn=Cs=0,0nwy=0,0.

Ecnn B pesynbTate pacyeta rnybuHa npomep3aHus Hi OKaxeTcs 60nblue rnyouHbl
3aneraHus Kposnn MMTI, To cnepyeT NpuHATL Hi= Ho.
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BOKPYT TEMNJioro n ropayero pr60|'|p0BO,EI,OB

105



CrI1 25.13330.2012

En
2005
Y
‘\1\‘
150 5 ,
b TR
-
ARRWAN
100 b—h
CER TN
Su 1.'| \\.x x\. \\.
¥ \.\-\\ LY ‘\L \"
o W B B 1
“ B N A N B
ey
e R, Y . ) .
AR AN N T Y],
e NN
Ry 5] Tl
—— e = L LN .,.:\“_‘_., . N B I u_,._,__l__‘_'_ ) o S A=
20 NN TR T
S P g -
<5 A e S i
e =
3 - T Pl el L T =t
10 \‘"“m‘, L [ Tl e
T It B ——
~— ST L
2 |
005 0.1 02 03 0405 ! 1.5 2 i B

PucyHok H.3 — Homorpamma gnsa onpegeneHua ottansaHna MMIT BOKpyr X0/104HOI0
Tpy6onposoja

H.3 nybuHy mHoroneTHero ottamBaHus MMIT nog UEHTPOM rops4vero U Tenaoro
Ha3eMHbIX TPy60npoBoAoB Hi, pacnonoXeHHbIX Ha yvacTkax ¢ MMI™ cnmBatoLlerocs Tuna,
ClleflyeT paccumTbIBaTh MO (PopMmysie (CM. pacUeTHYHO CXeMy Ha pucyHke H.16):

20 Tt
277t pr g2 g, |, (H.8)
Ly H

roe o, — 6e3pasMepHbIn NapameTp, onpefensemblii No HoMorpamme (pUcyHok H.4a)

B 3aBMCMMOCTM OT AuameTpa Tpybbl dp = 2rp;

B, — 6e3pa3mepHblii  napameTp, OnpefensemMbli Mo HOMOrpamme (PUCYHOK
H.46) B 3aBMCMMOCTM OT LUMPUHBI Dins WM TOMWMHBLI dins MJIOCKOTO
Tennouns3onaTopa, M;

p=1+0,033T, — nonpasoYHbIi KOIPMULMEHT, YYUTHIBAIOLLMIA OTTOK Tenna B Mep3/yto

30HYy;

LvH — YAenbHble 3aTpaTbl Terna Ha OTTavBaHMe TPYHTa, ONpPefensdlTcs Mo
dopmyne (H.9), BT - u/m®;

S; — 3KBMBA/IEHTHbIA CNOI, onpeaensetcs no gopmyne (H.10), m.

Wiot =Wy , 0,5CyTpr —2,4C¢ Ty , (H.9)

Hip =By [0

1+ Wit
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SinsMh  Mins Ha MMT™ cnmnBatoLLierocs Tuna (H.10)
* | 8inshn [ Ains + Hg  Ha MM HecnvBatowerocs Tuna '
a 9]
(L2
1,05 —
1,00 | —1—
G 090 — |
A s (ﬁ:’mz =)
G0 2 0,80 S — e
.:\_\-‘—\—
G149 75 |
0,70 — ——
00 700 900 110 . dpau 4 5 6 7 bmm

PucyHok H.4 — IM'padku fnsa onpefeneHns KoapguuneHTos a, (a) u b, (6) npu
pacyeTe MHOro/eTHero oTtansaHms MMI™ nog TennbIMu 1 ropsunmMm Tpybonposogamm
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MpunoxxeHwue I
(obsazaTenbHoE)

OnpepgeneHne TemnepaTypHOro KoagpuumeHTa

M.1 TemnepaTypHbIiA KO3IDULMEHT vt ONpeaenseTcs no opmyrne

v =115+ v?)—1,61v, /In(%) , (N.1)

rae t— AUTENbHOCTb 3KCMyaTaLUMmn COOPYXKEHWS, NET;
V — KOSULMEHT BapuaLmm HeCyLLLEN CnOCOOHOCTU, 6e3pa3MEPHbIA.
NMpumeuaHue —Ecnmy<0, cnegyet npuHumarth y=0, B JAHHOM cnyyae NPUMeHsTL NPUHLMA |

npun NPoOeKTNUpPoBaHUN OCHOBaHUA beH,El,aMEHTOB HEe [O0nyCKaeTcd, cneayet npeayCcMoTpeTb AOMONHUTENTbHOE
OXNaKAEHNE TPYHTOB UIN NCNONb30BaTb 1| npuHUUN CTPOUTENLbCTBA.

M.2 KoapmymeHT Bapuaumm HecyLlein Crnoco6HOCTM OCHOBaHMSI BbIMUCNSETCA MO
(hopmyne

1
v=0,45| (T ~T5)/ A2 0D e /| Tor ~Te =C [Tt —Trne) |, (n.2)

rae Tor — Temnepatypa Havana 3amep3aHus  rpyHTa, °C, onpegensemas  COrnacHo
NpuUNoXeHuto b;
To —pacyeTHas  cpedHerofosas  TemnepaTypa  Ha  BepXHel  MOBEPXHOCTU

MHOTONIETHEMEP3/I0r0 FPYHTa B OCHOBaHWM COOPYXXeHus, °C, onpeaensiemMas
COrMacHO MPUNOXeHWo [l, AN OCHOBaHWI OMOp /IMHWUIA  3NMeKTponepeaayn,
aHTEHHO-Ma4TOBbLIX  OMOP M Tpy6onpoBodoB T;  MPUHWMAETCA  PaBHOIA

CPeAHEerofoBoli TemnepaType MHOFOMETHEMEP3NOro FpyHTa Ty, ONpeAensemoii

COr/1IacHO NpunoxeHuto I

A —amnauTyga Ce30HHbIX KonebaHWiA TemnepaTypbl Hapy)KHOro Bo3gyxa, °C,
onpefensieMas Kak nonypasHOCTb 3HaYeHWUIA CpefHEMECAYHON TeMnepaTypbl CamMmoro
TENnoro n camoro xonogHoro mecaua no Cr 131.13330;

o — CpefHee KBafpaTU4yecKoe OTK/IOHEeHWe CpefHerofoBOV TemrepaTypbl HapyXXHOro
BO34yxa, °C, onpegensemoe no tabnuue .2;

Dm,e — KO3(D(ULMEHT 3aTyXaHWA C/lydaliHbIX KofiebaHui Temnepatypbl C  ryouHOMN,
6espas3mepHbIi, onpegensemblii no Tabnuue M.1 n NpUHMMaeMblii paBHbIM Dy Ans
CTONI6YATbIX U NIEHTOYHbIX (DYHAAMEHTOB U De — A1 CBaliHbIX;

Tme — pacyeTHad TemnepaTypa MHOroneTHeMepsnoro rpyHta, °C, onpegensemas Mo
yKazaHuam 7.2.7: [N OCHOBaHWA COOPYXXEHUW C XONOAHLIM MOAMONLEM MO
topmyne (7.4), ons OCHOBaHWIA ONOP NIMHWIA 3NEKTponepeaaYm, aHTEHHO-MauTOBbIX
ornop u TpybonpoBogos no dopmyne (7.7) » NpuHMMaemMas paBHoOW Tm  Ans
CTONI6YATbIX Y NIEHTOYHbIX (DYHAAMEHTOB U Te — NS CBANHDIX;

C — Ko3hhnLMeHT, rpag 2, npuHMMaeMblii paBHbIM 0,24 Ans cBaliHbIX (hyHAAMEHTOB,
a /19 CTONGYaTbIX U IEHTOYHbIX — B 3aBMCMMOCTY OT BMAa rpyHTa nog nogoLBoi
(hyHaameHTa: 0 — AN KPYNHOOG/IOMOYHbLIX M MecyaHbIX rpyHTos, 0,19 — and
cyneceii n 0,29 — Ans CYrnMHKOB U TNH.
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Ta6nuuya N1 - KoapdrumeHTbl 3aTyxaHus cny4yaliHbix KonebaHuii TeMnepaTypbl

C rnyo6uHow
3HadeHua z,/c; /hg R R
KoatppmuneHTbl
0 1000 2000 3000 4000 6000 8000 | 10000 | 15000 | 20000
)| @5 | (50) | (75) | (100) | (125) | (150) | (175) | (250) | (300)
Dm 0| 08 | 075 | 066 | 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)
De 0| 093 | 08 | 0,79 | 0,72 | 0,66 | 058 | 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 0603HaYeHUs:

zZ - Fl'ly6VIHa 3a/10KEHNA MOAOLLBbI quH,aneHTa OT MNOBEPXHOCTU

MHOFONIETHEMEP3MIOI0  TPYHTa, M; Cf — O6bEMHAA TennoemMKoCTb Mep3noro rpyHta, [x/(m3 - °C);
A¢ — TEMI0NPOBOAHOCTL MEP3/10ro rpyHTa, BT/(M - °C).
Tabnuuya MN.2-CpegHee  KBagpaTUyecKoe  OTK/IOHEHME  CpefHel  rofoBOW
TemMnNepaTypbl HAPY>XHOI0 BO3dyxa S
MeTeocTaHLmA Winpora, | flonrora, c,°C MeTeocTaHumA Winpora, | flonrora, c,°C
rpag rpag rpag rpag
1 2 3 4 5 6 7 8
AMypcKasi 06nacTb
BomHak 54,7 128,9 | 0,83 |CkoBopoauHO 54,0 124,0 | 0,86
JoxannHga 53,3 1240 | 0,88 |TbiHAA 55,2 1247 | 0,93
Epodeli Masnosuy 54,0 1219 | 0,88 |YHaxa 55,0 126,8 | 1,00
3es 53,8 127,2 | 1,07 |YcTb-Hiokxka 56,6 1215 | 0,83
Margaraum 53,5 125,8 | 0,79 |YepHseso 52,8 126,0 | 0,80
HaropHbIii 56,0 124,8 | 0,88 |9KuM4aH 53,1 133,0 | 0,84
ApxaHresnibckas 06n1acTb
ABpPaMOBCKMiIN Masik 66,5 43,3 1,17 |Me3eHb 65,8 44,2 1,23
ApXaHresibCK 64,6 40,5 1,13 | Xonmoropsbl 64,2 41,7 1,13
VpkyTckas obnactb

AnbIrmpxep 53,6 98,2 | 0,82 |Kauyr 54,0 1059 | 0,78
banaraHck 53,7 106,3 | 0,84 |KupeHck 57,8 108,1 | 1,29
Bopali6o 57,9 114,2 | 1,15 |Mama 58,3 112,8 | 1,13
Bpartck 56,3 101,8 | 1,19 |HwkHeyamHCK 54,9 99,0 0,91
BepxHsas NyTapa 54,2 100,0 | 0,81 |OpnmHra 56,1 105,8 | 1,06
Epb6orayeH 61,3 108,0 | 1,44 |TaiiweTt 56,0 98,0 1,12
XKuranoso 54,8 105,2 | 0,98 |TaHryi 55,4 101,0 | 0,99
3nma 53,9 102,1 | 0,93 |TaHxoi1 51,5 105,0 | 0,71
Vka 59,3 106,5 | 1,34 |TynyH 54,5 100,6 | 0,87
WHra 53,0 102,0 | 0,65 |YcTb-Nnmnmck 58,0 102,7 | 1,35
MpKyTCK 52,3 104,4 | 1,10 \YcTb-Ypa 54,5 103,3 | 0,87
KaszaunHck 56,3 107,5 | 1,20 |Xamap-fabaH 51,5 103,6 | 0,78
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Mpogomkexve Tabamybl M.2

LuporTa,

Jonrora,

LuporTa,

Jonrora,

MeTeocTaHLmA c,°C MeTeocTaHumA c,°C
rpag rpag rpag rpag
1 2 3 4 5 6 7 8
KamuaTckas 06nactb
Wua 556 | 1556 | 0,75 ||lC/PONaBnoBCk- 530 | 1587 | 0,55
KamuaTtcKum
Hwvkonbckoe 55,2 166,0 | 0,50 |CemsAumnkm 54,1 160,0 | 0,54
O3sepHast 51,5 156,5 | 0,63 |YcTb-Kamuatck 56,2 162,7 | 0,74
Pecnybnuka Kapenus
Kemb 650 | 348 |[1,19 [FpugmHo 659 | 348 | 131
Pecny6nuka Komu
BopkyTa 67,5 64,0 | 1,35 [Tpoumuko-Ieyopckoe 62,7 56,2 1,11
ChbIKTbIBKap 61,7 50,8 1,03 |Yctb-Uunbma 65,4 52,3 1,28
KpacHosipcKuii Kpaii
Arara 66,9 93,5 | 1,31 Ecceii 68,5 1024 | 1,28
Baviknt 61,7 96,4 | 1,42 \Wrapka 67,5 86,6 | 1,33
BaHaBapa 60,3 102,3 | 1,50 |Hopunbck 69,5 88,3 1,49
BepxHe-/mbaTckoe 63,2 88,1 1,47 |TypyxaHcK 65,9 88,1 1,23
BonouaHka 71,0 945 | 1,41 |Typa 64,3 100,2 | 1,17
MaragaHckas 06n1acTb
ATka 609 | 151,7 | 1,19 Marana, Haraesa 59,55 | 150,78 | 0,74
byxTa
KepgoH 64,0 158,9 | 1,02 |CelimuaH 62,92 | 152,42 | 0,96
MypmaHckas 06n1acTb
Kona 68,8 | 330 1,29 MypmaHck 690 | 330 [ 117
HeHeuKnin aBTOHOMHBbIN OKPYT
Amvgepmva 69,8 61,7 | 1,49 |Manble Kapmakyibl 72,4 52,7 1,30
KaHunH Hoc 68,7 43,3 | 1,13 |HapbaH-Map 67,6 53,0 1,43
MepMmckast obnactb
Bucep 585 | 58,9 |0,89 |UepgbiHb 60,4 56,5 | 1,08
TaliMbIPCKN aBTOHOMHBbIN OKPYT
OdyanHka 69,5 86,3 1,35 |0. F0NOMSIHHbLINA 79,6 90,6 0,98
Vm. E.K. ®egoposa 77 104,3 | 1,11 |o. ANKCOH 73,5 80,2 1,33
XaHTbl-MaHCUIACKNIA aBBTOHOMHbIA OKPYT
CypryT 61,4 73,5 | 1,16 |XaHTbl-MaHcuiick 61,1 69,1 | 1,10
XabapoBCKUIA Kpaii
Apka 60,1 142,3 | 0,81 |HukonaeBck-Ha-Amype | 53,1 140,7 | 0,58
AsH 56,5 138,2 | 0,70 (0. bonbLuoi CaHT 54,8 137,5 | 0,70
boropogackoe 52,4 140,5 | 0,74 |OxoTCcK 59,4 143,2 | 0,73
BypykaH 53,0 136,0 | 0,93 |Codmiickuii NpumcK 52,3 134,0 | 0,85
"Bactoru 47,7 136,2 | 0,79 |Toko 56,3 131,1 | 1,10
lyra 52,7 137,5 | 0,98 |Tpownukoe 49,5 136,6 | 0,73
Vi TTonuib! 524 | 1365 | 0,88 |UekyHpa 50,8 | 132,2 | 0,95
OcuneHko
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MeTeocTaHLmA Winpora, | flonrora, c,°C MeTeocTaHumA Winpora, | flonrora, c,°C
rpag, rpag rpag rpag
1 2 3 4 5 6 7 8
UnTuHckas 06n1acTb
Akwa 50,3 113,3 | 0,78 |Kblpa 49,6 112,0 | 0,63
Awmasap 53,7 120,7 | 0,78 |HepumHCKwii 3-4 51,3 119,6 | 0,70
Bop3a 50,4 116,5 | 0,75 |Xwnnok 51,4 110,5 | 0,76
KanakaH 55,1 116,8 | 0,92 |Yapa 56,9 118,3 | 1,07
KpacHblin Yumkoli 50,3 108,8 | 0,78 [YuTa 52,0 113,3 | 0,98
YUyKOTCKMIA aBTOHOMHbI OKPYT
AHagbIpb 64,8 177,6 | 1,23 |Mbic LUmmnaTa 68,9 180,6 | 1,22
B. Ambapumnk 69,6 162,3 | 0,92 |o. BpaHrens 71,0 178,5 | 0,98
byxTa NposugeHns 64,4 173,2 | 0,97 |YcTb-Onoii 66,6 159,4 | 0,97
WnnpHeii 67,3 169,0 | 1,20 |YaneH 66,2 190,8 | 1,48
MapkoBo 64,7 170,4 | 1,00 |9rBeKMHOT 66,4 179,1 | 1,04
Pecnybnuka Caxa (AKyTns)

AnpaH 58,6 125,0 | 1,11 |OneHek 68,5 1124 | 1,21
Amra 60,9 132,0 | 1,17 |CaHrap 64,0 127,5 | 1,00
becraxckas 653 | 1241 | 1,09 |CAcKeinax 719 | 1141 | 1,19
3sepoepma
BepxosiHCK 67,5 133,3 | 1,07 |CaxaHmxa 69,8 128,1 | 1,20
Butum 59,5 112,6 | 1,43 |CereH-Kioenb 64,0 130,3 | 0,90
BopoHLoB0 59,6 147,6 | 0,80 |CuKTaX 69,9 1251 | 1,23
BocTouHas 63,2 139,6 | 0,87 |Coboron 67,1 126,8 | 1,31
[apnup 642 | 1480 | 112 (ngfgéa;mm 643 | 1265 | 1,04
JenaHkup 63,8 145,6 | 1,00 |CyxaHa 68,8 1179 | 1,32
[JenyTatckuii 69,3 139,7 | 0,97 |Cronbatokap 63,2 1136 | 1,38
XKnraHck 66,8 123,4 | 1,07 |CroptoH-Kroenb 65,0 130,7 | 1,05
XunnHga 70,1 113,8 | 1,15 |Tukcu 71,7 128,7 | 1,26
3anasgHas 62,9 138,5 | 1,07 |Tyoii-Xas 62,5 111,2 | 1,45
3bIpsHKa 65,8 150,8 | 0,91 |¥YcTb-Masn 60,4 1345 | 1,00
Komaka 60,2 1115 | 1,29 | XaTbIpblK-X0MO 64,0 1248 | 1,06
Ktoctop (BynyH) 70,6 127,5 | 1,20 |Yokypgax 70,7 1479 | 1,02
Maak 67,8 115,5 | 1,49 \YynbmaH 56,8 1249 | 0,96
MWUpHBIiA 62,5 114,0 | 1,29 |Yymnypyk 64,2 116,9 | 1,20
MsaHrkspa 68,0 123,0 | 1,22 |LLlenaroHupl 66,3 1143 | 1,12
HaropHblii 56,0 124,9 | 0,97 |9k 66,0 1174 | 1,33
Hiop6a 63,3 118,3 | 1,34 |AkyTCK 62,1 1295 | 1,15
OViMSIKOH 63,3 143,2 | 0,98 |AponbuH 67,1 1085 | 1,54
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OkoHyaHve Tabnmuybl M.2

LuporTa,

Jonrora,

LuporTa,

Jonrora,

MeTeocTaHLmA c,°C MeTeocTaHumA c,°C
rpag, rpag rpag rpag
1 2 3 4 5 6 7 8
Amano-HeHeLKMIA aBBTOHOMHbI OKPYT
blgosima 70,9 78,5 | 1,40 |Canexapp 66,6 66,6 1,46
Mappe-Cane 69,7 66,8 | 1,39 |Ta3zoBcKuin 67,5 78,8 1,33
Hagbim 65,6 72,5 | 1,22 |Tambein 715 71,8 1,14
0. benblii 73,3 70,7 | 1,47 |Tapko-Cane 64,9 77,8 1,27
Hblga 66,6 73,0 | 1,46 |YpeHroii 66,0 78,4 | 1,50
Monyi 66,0 68,7 | 1,44 |XapacaBaii 71,2 66,9 1,59
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MpunoxkeHne P
(cnpaBo4Hoe)

OCHOBHbIe 6yKBEHHbIe 0003Ha4YeHNs BEMNYNH

KoahthnumeH Tbl HaAEeXXHOCTW 1 YCNOoBWiA paboThl

MO FPYHTY;

MO Ha3HAYEHUIO COOPYXKEHNS;

Mo BMAy PyH4aMEHTOB;

KO3(h(hMLMEHT YCNOBMIA paboThl;

TemnepaTypHbI KO3(ULMEHT YCN0BUIA paboThl;
celiCMUYeCKniA KO3h(ULMEHT yCnoBuiA paboTbl;
KO3((MLMEHT YCNOBUIA CMep3aHns TPYHTOB € PyHLAMEHTOM;
KO3(h(hMLUMEHT YCNOBMIA paboThbl OTTaMBatOLLErO FPYHTA.

®u3nyeckme n Tennodusnyeckre xapak TepUCTUKN FPYHTOB

HOPMAaTMBHbIE 3HAYEHNSA XapaKTePUCTUK;

pacyeTHble 3HaYEHNS XapaKTepUCTHK;

CpefAHVe 3Ha4YEHUS XapaKTePUCTUK;

foBepuTenbHasd  BEpPOATHOCTb  (0GECNeYeHHOCTb)  PacCYETHbIX — 3HAYEeHWi
XapaKTePUCTUK;

CyMMapHasi BlaXXHOCTb MepP3/10ro rpyHTa;

BNAXHOCTb MEP3/10r0 FPYHTA 3a CHET NeASHbIX BKIHOUEHNI;

BNIQXXKHOCTb MEeP3/10ro rpyHTa 3a CYET MOPOBOro /ibAa (NbAa-LeMeHTa);
BN&XHOCTb  Mep3/Ior0  rPyHTa,  PacrofioXXeHHOro  Mexay  /ibAUCTbIMM
BK/IHOYEHUAMN;

B/IKHOCTb Mep3/10ro rpyHTa 3a CyeT He3amep3llein BoAbl (Coaep)kaHue
He3amep3Lueli BoAbl);

BN@XKHOCTb FPYHTa Ha rpaHunue naacTUYHOCTK (packaTbiBaHUS);

CyMMapHas /ibANCTOCTb MEeP3/10r0 rPyHTa;

NbANUCTOCTb FPYHTA 3a CYET NEAAHbIX BKHOUEHWA,

NbAWUCTOCTb FPYHTa 3a CYET MOPOBOIO /1b/a,;

CTeneHb 3amnosIHEHNs O06bema Mop Mep3noro rpyHTa NbAOM W He3amep3Luei
BOAOW (CTENeHb BNaXXHOCTK);

4MCNO NNACTUYHOCTU FPYHTA;

OTHOCUTE/IbHOE COAepXKaHVe OPraHNYecKoro BeLLecTBa,;

CTerneHb 3aCONIEHHOCTN MeP3/10r0 rPYHTa;

KOHLIEHTPaLMA NOPOBOro pacTeopa B 3aCO/IEHHOM FPYHTe;

NIOTHOCTb FPYHTa;

NJIOTHOCTb MEP3/10r0 rPyHTa;

MIOTHOCTb MEeP3/10ro rPyHTa B CyXOM COCTOSHUM (NJIOTHOCTb CKeneta Mep3sioro
rpyHTa);

NAIOTHOCTb Ta/IOrN0 rPYHTA B CyXOM COCTOSAHUM (MI0THOCTb CKe/ieTa rpyHTa);
NIOTHOCTb YaCTULL, FPYHTAa,;

NMIOTHOCTb /b3,

NJI0THOCTb BOAbI;

KO3(DPULIMEHT NOPUCTOCTM MEP3NIOro rPyHTa,;
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TENNONPOBOAHOCTL MPYHTa B MEP3/I0M COCTOAHUNN;
TENNONPOBOAHOCTL NPYHTA B Ta/1OM COCTOAHUMN,
06beMHast TEMM0EMKOCTb FPyHTa B MEpP3/10M COCTOAHNN;
06beMHast TENI0eMKOCTb PYHTa B Ta/IOM COCTOAHUWN.

[lethopMaLMOHHO-NPOYHOC THbIE XapaK TePUCTUKI U CONPOTVBEHNS MEP3/bIX TPYHTOB Ha
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CUNOBble BO3AENCTBUA

MOAYb AeopMaLn rpyHTa;

9KBMBA/IEHTHOE CLIeMN/IeHe Mep3/10ro rpyHTa;

npeaensHO ANUTeNIbHOE 3HaYeHre YAeNlbHOro CLenieHns Mep3sioro rpyHTa,;
CLeneHre OTTanBatoLLEro rPyHTa;

npesensHO ANNTENbHOE 3HaYeHWe Yria BHYTPEHHEr0 TPEHUA MepP3/ioro rpyHTa;
Yro/i BHYTPEHHEro TPeHUs OTTauBatoOLLLErO FPYHTa;

KOI(DPULMEHT CXXMMAEMOCTIN MeP3/10ro FPyHTa;

KO3(h(MLMEHT CKMMAEMOCTM OTTanBAOLLLErO FPYHTa;

OTHOCUTE/IbHOE CXaTue Nbfa;

OTHOCUTE/IbHaA fethopMaLiya OTTauBAKOLLErO MPYHTA;

KOI(PPULIMEHT BA3KOCTU MEP3/0ro rpyHTa;

npesaen TeKy4yecT Mep3nioro rpyHTa;

KO3(DPULIMEHT OTTamMBaHMA MEP3/0ro rpyHTa;

pacyeTHOE [AaB/ieHMe Ha Mep3/blii FPYHT (COMPOTUBMEHME MEP3NOr0 FpyHTa
HOpMa/IbHOMY AaB/IEHUIO);

CONpPOTUB/IEHNE MEP3/I0r0 rpyHTa CABUrY MO MOBEPXHOCTM CMep3aHusi C
(hyHLAMEHTOM;

CONpPOTUB/IEHNE MEP3/10r0 rpyHTa CABWUTY MO TPYHTY WM TPYHTOBOMY
pacTBopy;

COMpPOTUB/IEHNE CABWUTY Nbfa MO MOBEPXHOCTM CMep3aHus C FPyHTOM Wan
TPYHTOBbIM PacTBOPOM;

y[enbHasa KacatenbHasa cuia nyyeHuUs NpoMep3aroLLEero rpyHTa;

yfenbHOoe HOpMa/ibHOe AaB/ieHNe MOPO3HOI0 NMyYeHUs IPyHTa;

yfenbHoe OTpuLaTe/lbHOE TPeHWe OTTauBalOWEro rpyHTa Ha MNOBEPXHOCTM
(hyHAAMEHTa;

KOa(hpnUMeHT [ehopMaumm CUCTEMbI «CBas—TPYHT» Ha TOPU30HTa/IbHbIE
ycunms.

Harpy3skun 1 Hanpsi>keHus

pacyeTHas Harpyska Ha OCHOBaHMue;
Hecyllad CnocobHocTb (cuna npeaenbHOro  COMPOTWMBIEHWS) OCHOBaHWSA
(hyHAAMEHTOB;

pacyeTHas ropu3oHTa/IbHas Harpyska Ha (hyHAaMeHT;

npesenbHas ropusoHTaslbHas Harpyska Ha )yHAameHT;

pacyeTHas cuia nyyvyeHus;

cuna, yaep>kmsaroLas (OyH4aMeHT OT BbIMy4YMBaHNS;

cvna oTpuLaTeNnbHOro (HeraTMBHOM0) TPEHWS;

pacyeTHble YCUINA B 3/1eMEHTAX KOHCTPYKLMN COOPYXXeHMs ((PyHLAMEHTOB);
npefeNibHble YCUMNSA B 3N1EMEHTAX KOHCTPYKLMK,

HecyLLasi CrnocO6HOCTb MPOEKTUPYEMOIA 1 OMbITHOI CBaiA;
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MOMEHT BHELLIHUX CUJT;
MOMEHT BHELUHWX CWJl, BOCMPUHUMAEMbIA CUiamMy CMep3aHus TpyHTa Mo
OOKOBOI NOBEPXHOCTU PYHAAMEHTA;

MOMEHTbI BHELLHWX CW/1 M0 CTOPOHaM (PyHAaMEHTa;

cpefHee faBneHune nog noLoLBOW (hyHAAMEHT];

cpefiHee AONOMHUTENbHOE AaB/IeHNe Nog NOALOLWBON (PYHAAMEHTE;

PaBHOMEPHO pacnpefenieHHas BepTUKabHas Harpyska;

npupoaHoe (6bITOBOE) aBNeHWE B TPYHTE;

[ONONHUTENbHOE BEPTUKA/IbHOE HaNPsHKeHWe B rPyHTE (OT BECa COOPYXKEHUSA);
aTMOChepHOE AaB/ieHme.

Ocagku (gechopmanym) 0CHoBaHUA

COBMeCTHas ocafika (fedopmauns) OCHOBaHWS Y COOPYXKEHUS;

npesensHO AonycTumas COBMeCTHas ocagka (fegopmaums) OCHOBaHUA U
COOPYXKEHUS;

0Cajika nnacTMYHO-Mep3/10ro OCHOBaHUS;

COCTaB/AOWas 0Cafku OTTamBatOWEro OCHOBaHMS 33 CYET MPUPOLHOTO
(6bITOBOrO) AABNEHUS;

COCTaB/IAOLLasA 0CaKM OTTamBatoLLEro OCHOBaHWA NOA LeVICTBMEM HArpy3Ku OT
3faHns;

0Cafika YNn/JoTHEHWS NpeLBapuTeNbHO OTTagHHOIO C/10A TPYHTA;
[ONONHUTeNbHAsA 0cafKa, 00YCNoB/IEHHAs OTTaMBaHNEM MeP3/I0r0 rPyHTa,;
0CaflKM KpaeB PyHLAMEHTa;

0caflka Mep3/ioro OCHOBaHWA, 00YCNOB/IEHHAA MNACTUYHO-BA3KMM TeYeHUEM
rPyHTa WU NbAa;

CKOPOCTb 0CaKM M1acTUYHO-MEP3/I0ro OCHOBAHUS.

MapameTpbl TENNOTEXHUYECKIX PAacieTOB OCHOBAHWIA

Temneparypa;
pacyeTHas CpefHerofoBas TemMnepaTypa MHOTO/IETHEMEP3/IONO MPYHTE,;
HOpMaTVBHaA CpeAHerofoBas TeMneparypa MHOrO/IETHEMEP3/I0r0 TPYHTA;
cpefHerofoBasi TemnepaTypa MHOrO/IETHEMEP3/I0r0 rPyHTa Ha ero BepxHel
MOBEPXHOCTH;

pacyeTHble TEMNEePaTypbl FPYHTOB B OCHOBaHWUM COOPYXEHWUS;

Temnepartypa Hayasa 3amep3aHus rpyHTa;

TemrnepaTypa Hapy>HOro BO34yXa;

TemnepaTypa Bo3Ayxa B MOANO/bE 34aHUS;

TemnepaTypa B MOMELLEHNN;

cpegHve  TemnepaTtypbl  BO34yxa 3a Nepuos C  OoTpuUuaTteslbHbIMA U
MOSIOKUTE/IbHLIMU TEMMEPATypamu;

BpeMS;

pacyeTHbIV CPOK 3KCMNJyaTaumnm COOPYXXEHUS;

KO3()(PMLMEHT TEM10BOr0 BIMAHNA COOPY>KEHUS;

KO3PULMEHT CE30HHOIO U3MEHEHWNSA TeMnepaTypbl FPYHTOB OCHOBaHWS;
MOAY/b BEHTUIMPOBAHNA NOANO/bA 3[4aHUS;

COMPOTMB/IEHNE Ternonepesaye NeEPeKPbITUA Hag NOAMOMbEM;

COMPOTWB/IEHNE TeNsoNepejaye TeNIOM30NALMN TPYO6ONPOBOLOB;
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Ln
Lo

TennoTa TasHUs (3aMep3aHnst) rpyHTa;
yaenbHas TennoTa asoBbiX NepPexooB Boga—nes,

["leomeTpuyeckmne xapak TepPUCTUKN

B — wwnpnHa coopyxeHus;
L — [/vMHa coopyXeHus;
b — CTOpOHbI NOAOLBbLI PYHAAMEHTA;
| — AnuHa cBaw;
e — 9KCLEHTPUCUTET;
A — nnowanp NoLOoLWBbl PYHLAMEHTA;
Aa — nnowadb NOBEPXHOCTM CMep3aHUsa rpyHTa ¢ PyHLAMEHTOM;
Up — NepumMeTp PyHLAMEHTa;
la — rnybuHa 3aaenku ceai;
d — rnybuHa 3anoxeHus GyHAaMeHTa;
din — pacyeTHas rnybuHa Ce30HHOr0 OTTauBaHUs FPYHTa;
dihn — HOpPMAaTMBHasA rnybyHa CE30HHOr0 OTTamBaHUA rPYHTa,;
dr — pacyeTHas rnybuHa Ce30HHOro NPOMeP3aHns FPYHTa,;
dfn — HOpMaTWBHaA rnybuHa CE30HHOro NPOMEpP3aHNs TPYHTA;
h — TonwwmHa cnos rpyHTa;
H — rnybuHa oTTamBaHUs rpyHTa B OCHOBaHMMN COOPY)XXEHUS 3a PacyeTHbIN CPOK ero
aKcnnyatauuu;
Hmax — MakCcumaibHas rnybuHa oTTanBaHUA rpyHTa Noj COOPYXXeHVEM;
Hbth — rnybuHa npessapuTenbHOro OTTavBaHUsA FpyHTa;
Z — rnybuHa [0 pacyeTHOro YpoBHS.
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