CI125.13330.2012

CBOJ MPABUN
OCHOBAHMA N ®YHOAMEHTbI HA BEHHOMEPSJIbIX TPYHTAX
Soil bases and foundations on permafrost soils

AKTyanuavpoBaHHas pefakLus
CHwl 2.02.04-88

TekcT CpaBHeHust CIM 25.13330.2012 co CHwuIM 2.02.04-88 cm. no ccbiske.
- MpumeyaHue nsrotosutens 6asbl AaHHbIX.

OKC 93.020

[ata BBeaerus 2013-01-01

Mpegucnosue

Llenm v npuHUMnbl cTaHgapTusauum B Poccuinckon ®egepaumm ycTaHOBMEHbI
PepepanbHbiM _3akoHoM 0T 27 pgekabpst 2002 r. N 184-®3 "O TexHuyeckom
perynvpoBaHuu”, a npaBwuna pa3paboTku - nocTtaHoBneHvem [lpaBuTenbcTBa
Poccuiickon ®epepaumnm ot 19 Hosi6ps 2008 r. N 858 "O nopsinke paspaboTku u
yTBEPXOEeHVs CBOAOB npasun".

CBepaeHus o cBoae npasun

1 UCNOJNMHUTENN - Hay4Ho-uccnegoBaTenbCKui, NPOEKTHO-U3bICKaTENbCKUA U
KOHCTPYKTOPCKO-TEXHOMOMMYECKUI MHCTUTYT OCHOBaHWUIN U MOA3EMHbIX COOPYXEHWI
mm.H.M.I'epceBaHoBa - wuHcTUTYT OAO "HWL| "Ctpoutenbctso" (HNMNOCT]
mm.H.M.I'epcesaHoBa)

2 BHECEH TexHuyeckum komuteTom no cTaHgaptusaumm (TK  465)
"CTpouTenscTBo"

3 NOAIOTOBJIEH k yTBEpxXaeHuto [lenapTaMeHTOM apXMTEKTypbl, CTPOUTENbLCTBA
1 rpafoCTPOUTENBHON NOMUTUKK

4 YTBEPX[OEH npukazom MuHUCTEpCTBaA pervioHanbHoro passutuns Poccuiickon
Penepaumm (MuHpernoH Poccum) ot 29 pgekabps 2011 r. N 622 u BBegeH B

nencteue ¢ 1 aHeapsa 2013 r.

5 S3APEMMCTPUPOBAH ®epepanbHbiM — areHTCTBOM MO TEXHU4ECKOMY
perynupoBaHuio 1 metponorum (Pocctanpapt). Mepecmotp CIM 25.13330.2010
"CHwIM 2.02.04-88 OcHoBaHWs 1 hyHAAMEHTbI HA BEHHOMEP3SIbIX rPyHTax"

Unpopmayus 06 usmeHeHUsIx K Hacmoswemy ceody npaesurn nybnukyemcs
eXe200HO  u30asaeMOM  UHGOPMayUOHHOM  ykasamene  "HayuowarbHbie
cmaHOapmbl", @ mekcm U3MeHEeHUU U orpasoK - 8 eXeMecsiYHO u30asaembix
UHGbOpMaUUOHHbIX  yKasamensx "HayuoHanbHbie cmaHOapmsbl". B criyvyae
nepecmompa  (3aMeHbl)  UU  OMMeHbl — Hacmosiwezo ceoda  rpasurs
coomseemcmayrouwiee ysedomneHue 6ydem orybruKO8aHO 8 exeMecsyHO
uzfagaeMoM UHGHOPMaUyUOHHOM yKasamerne "HauuoHanbHble cmaHOapmbl”.
Coomeemcmeyrowasi UHghopmayusi, ysedoMmrieHUe U MeKcmbl pa3Mewaromcsi
makxe 8 UHGhopmayUoHHOU cucmeme obu,e2o Mosib308aHusl - Ha oghuyuaribHOM
catime paspabomd4uka (MuHpeauoH Poccuu) 8 cemu IHmepHem

Beenexve
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HacTtoswmin cson npaBun ABMAETCS akTyanuampoBaHHOW pepakumein CHull
2.02.04-88 "OcHoBaHWs 1 dyHAaMeHTbl Ha Be4HOMEP3MbIX rpyHTax". OcHoBaHueM
ana paspaboTkn HOPMaTUBHOIO AOKyMeHTa sBnseTcs PefepanbHblii 3akoH o1 30
aekabpsa 2009 r. N 384-93 "TexHuyeckuin pernaMeHT 0 6e3onacHOCTU 3aaHui u

COOPYXKEHUIA".

AkTyanusaumsi BbinonHeHa cotpyaHukamm HMNOCH um.H.M.I'epcesaHoBa -
nHcTutytom OAO "HWL, "CTtpoutenbcTBo" (A-p TexH. Hayk B.[1.[lempyxuH, KaHA.
TexH. Hayk O.A.llynamees, B.E.KoHaw - pyKOBOAWTENN TEMbI; IOKTOPA TEXH. HayK
b.B.baxonduH, J1.P.CmasHuyep; KaHoupatbl  TEXH. Hayk: A.l"Anekcees,
C.l.bessones, [.N.boHOapeHko, W.N.)Kypasnes, O.H.Acaes), MIY um.
M.B.JlomoHocosa (A-p TexH. Hayk J1.H.Xpycmaries v [oKTOpa reon.-MuHepar. Hayk
N.A.Komapos, J1.T.PomaH) n OAO "®yHoameHTNpoekT" (KaHauaaTbl TEXH. Hayk
B.UN.AkceHos n H.b.Kymeuukasi).

1 O6nacTb NPUMEHEHNS

HacTosiumin cBog, npasun pacnpocTPaHSIeTCs Ha NMPOEKTUPOBaHNE OCHOBAHMI 1
yHOAMEHTOB  3[4aHWii WM COOPYXEHWI, BO3BOAMMbBIX Ha  TEPPUTOPUM
pacnpocTpaHeHNsi BEYHOMEP3TbIX (MHOTONETHEMEP3IIbIX) IPYHTOB.

HacTtosaumin csog npasun, kpome 4.1-5.7, He pacnpocTpaHsieTcsl Ha
NpPOEKTUPOBaHNE OCHOBAaHUIA MAPOTEXHUYECKNX COOPYXEHWI, 3eMIISIHOTO NOSIoTHa
aBTOMOGUMbHBIX M Xene3HbIX AOPOr, a3pOAPOMHbIX MOKPLITUIA U (yHOAAMEHTOB
MaLUMH C AVHAMUYECKUMU Harpy3Kamu.

2 HopmaTtuBHbI€e CCbISIKK

B HacTosiem cBoge npaBun NpMBedeHbl CChINKK Ha cneaywowme HopMaTuBHbIe
OOKYMEHTbI:

CI 14.13330.2011 "CHulM 1I-7-81* CTponTenscTBO B CENCMUYECKUX
parnoHax"

CI120.13330.2011 "CHwIM 2.01.07-85* Harpysku n Bo3aenctauns"

CM22.13330.2011 "CHu 2.02.01-83* OcHoBaHus 30aHun 7]

COOpPYXEHUI

CI124.13330.2011

CI128.13330.2012

CI135.13330.2011

CI1.36.13330.2012

CI147.13330.2012

CI150.13330.2012

CI163.13330.2012

CI164.13330.2011

"CHuI1 2.02.03-85 CBaiHble chyHAaMeHTbI"

"CHu 2.03.11-85 SawmTa
KOHCTPYKLIMIA OT KOoppo3un™

CTPOUTENBbHbIX

"CHwI1 2.05.03-84* MocTbl 1 TpyObI"

"CHuI 2.05.06-85* MaructparnbHble Tpy6onposoab!”

"CHulMl 11-02-96 WHxeHepHble wu3biCKaHUs Ans
cTpoutenbctea. OCHOBHbIE NOMOXeHUs"

"CHwuM 23-02-2003 Tennosasa 3awuta 3gaHunin"

"CHulM 52-01-2003 BeToHHble U xene3obeTOoHHble
KOHCTPYKL K. OCHOBHbIE NOMNOXeHNs"

"CHuI II-25-80 OepeBsiHHbIE KOHCTPYKLMKN"
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CI1116.13330.2012

CI1131.13330.2012

[OCT P 53582-2009

[OCT P 54257-2010

[OCT 5686-94

[OCT 12248-96

FOCT 19912-2001

[OCT 20276-99

[OCT 20522-96

[OCT 24586-90

FOCT 24846-81

[OCT 24847-81

FOCT 25100-95

[OCT 25358-82

FOCT 26262-84

[OCT 27217-87

COCT 28622-90

[OCT 30416-96

COCT 30672-99

"CHwuIM 22-02-2003 NHxeHepHasi 3aumTa TeppUTOpUN,
30aHUA U COOPYXXEHUA OT OMaCHbIX FEONorM4YECKNX
npoueccoB. OCHOBHbIE NONOXeHUs"

"CHwuIM 23-01-99 CtpouTensbHas knumaTonorvs”

MpyHTLI. MeToa onpeaeneHus ConpoTUBEHUs CABUTY
OTTauBatoLLWX rPyHTOB

HapgexHoCTb  CTpPOWTENbHBIX ~ KOHCTPYKUUA 1
ocHoBaHU. OCHOBHbIE MONOXeHUS 1 TpeboBaHUS

pyHTLI. MeToAbl NONEBbLIX UCMbITAHUIA CBasSMK

lpyHTEl.  MeToabl nabopaTopHoro —onpefeneHus
XapaKTepuCTMK NPOYHOCTU 1 AeopMUpyeMocTH

pyHTBI. MeToAbl NONEBbLIX UCMbITAHUA CTAaTUHECKUM U
ONHaMUYECKM 30HAMPOBAHNEM

IpyHTBI. Metogaebl noresoro onpeaerneHus
XapaKTepUCTUK NPOYHOCTM 1 AedOpMUPYyEMOCTH

lpyHTbl.  MeToabl  cTatucTuyeckon  06paboTkm
pes3yrnbTaToB MUCMbITaHUA

lpyHTEl.  MeToabl nabopaTopHoro — onpefeneHus
XapaKkTepUCTUK MPOYHOCTU U AechopmupyemMocTu
Mep3nblX IPYHTOB

TPyHTBI. Metogab! n3MepeHust nedopmau i

OCHOBaHWI 34aHWUIN 1 COOPYXKEHUIA

lpyHTbl. MeTon onpegeneHust rybuHbI CE30HHOTO
npomep3aaHusi

IpyHTbI. Knaccudmkaums

IpyHTbI. MeToa nonesoro onpeaerneHyst Temneparypei

lpyHTbl. MeToa nonesoro onpegeneHns ryouHbl
CE30HHOro OTTanBaHVs

IpyHTbl. MeTon noneBoro onpegeneHns yaenbHbIX
KacaTernbHbIX CUIT MOPO3HOTO Ny4YeHNst

lpyHTEl.  MeTon  nabopaTopHoro  onpegerneHus
CTENeHN Ny4MHUCTOCTH

lpyHTbl.  JlaGopaTopHble  uchbiTaHus.  O6wme
NONOXEHUs!

I'pyHTbI. MNMoneBble ncnbiTaHus. O6LLMe NONoXeHNst
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MpumeyaHue - MNpy NONb30BaHUM HACTOSALLWMM CBOAOM NpaBun LieriecoobpasHo
NpoBEPUTb  OENCTBME  CChINIOYHbIX CTAaHAApPTOB W KfaccudwmkaTopoB B
MHCGOPMALMOHHOM CUCTeMe OOLIero nomnb3oBaHUs - Ha odmumansHoOM cawite
HauMoHanbHoro opraHa Poccuiickon depnepauum no cTaHgapTusaumm B CETU
WHTepHeT wnM  no exerogHo wu3gaBaeMoMy ykasatenmo  "HauuoHarnbHble
cTaHgapTbl", KOTOPbIV ONyBMMKOBaH MO COCTOSIHMIO Ha 1 AHBaps Tekyluero roga, u
Mo COOTBETCTBYIOLLMM €XEMECAYHO U3aaBaeMbiM MHCOPMALMOHHBIM yKasaTensm,
onyobrnvKoBaHHbLIM B TeKyllem rofy. Ecnm CCbINOYHbI  [OKYMEHT 3aMeHeH
(M3MeHeH), TO MpM NOMb30BaHWM HACTOSLLWM CBOAOM NpaBwun  cregyet
PYKOBOACTBOBATLCS 3aMEHEHHbIM (M3MEHEHHbIM) JOKYMEHTOM. Ecnn cCbINoYHbI
[OKYMEHT OTMeHeH 6e3 3aMeHbl, TO MONoXeHNe, B KOTOPOM AaHa CCbIfka Ha Hero,
NPYMEHSIETCS B 4acTW, He 3aTparvBatoLLein 3Ty CCbINKY.

3 TepMmuHbl U onpeaeneHns

OI'Ipe,D,eJ'IeHVIFl OCHOBHbIX TEPMWUHOB NpUBEAEHbI B NPUIOXEHUN A.

4 OO Me NonoXxeHuns

4.1 OcHoBaHusi U (pyHOAMEHTbl 30aHWA U COOPYXEHUI®, BO3BOAMMBIX Ha
TEPPUTOPUM  PacnpOCTPaHEHUS  MHOTOSIETHEMEP3NbIX  [PYHTOB,  creayet
NPOEKTUPOBaTb HA OCHOBE Pe3ynbTaToB CreuuanbHbIX UHXEHEPHO-TEONoMMYEeCcKmnX
N3bICKaHWUIA, BKIMOYAOLLMX cneymanbHble reokpuosiornyeckune "
rMOpPOreosiornYeckne U3bICKaHUS C YYETOM KOHCTPYKTMBHBLIX M TEXHONOTMYECKMX
0COBEHHOCTEN MPOEKTUPYEMbIX COOPYXKEHWIA, WX TEMMOBOrO UM MEXaAHUYECKOro
B3aVMOOENCTBUS C MHOTONETHEMEP3bIMM TPYHTaMW OCHOBAHWA U BO3MOXHbIX
M3MEHEHUIA reOKPUOSIONMYECKUX YCIIOBUIA B pes3ynbTaTe CTPOUTENbCTBA U
3KCNIyaTaluuM COOPYXEHWA U OCBOEHWSI TEPPUTOPWUW, YCTaHaBMMBAEMbIX O
[OaHHBIM VHXEHEPHbIX U3bICKaHWUIA U TENNOTEXHUYECKMX PACYETOB OCHOBaHMIA.

* [lanee BMeCTO TepMuHa "34aHUS U COOPYXEHMs!" MCMOMNb3yeTCcs TepMUH
"coopyxeHns", B YUCIIO KOTOPbIX BXOASAT TaKXe NoA3eMHbIE COOPYXEHUS!.

42 WcxogHble [aHHble [AONns  NPOEKTUPOBaHUS  OOIDKHbI  coobWATLCS B
HeobX0AMMOM 1 OCTAaTOMHOM O6BbEME, PETMCTPUPOBATLCS U MHTEPNPETUPOBATLCS
cneuvanicTamu, obnagaroyMm COOTBETCTBYIOLLEN KBanUdmKaLneln 1 OnbITOM.

[poekTupoBaHue AOMKHO BbIMOMHATLCSA KBanMdmMLUMpPOBaHHbIM NEePCOHArnoMm,
MMEIOWMM  COOTBETCTBYIOLLMIA  OMbIT MNPOEKTUPOBAHUS W CTpouUTEnbCcTBa Ha
MHOrorneTHemep3nbIX rpyHTax. Mpn aTom JOMKHbI 6bITb 0GecneyeHb! KoopAnHauua
N CBA3b MeXay HUMK U cneyunanncTamm no MHXeHepPHbIM U3blCKaHUAM.

MCI'IOJ'IbSyeMbIe MaTepuanbel U nsgenua OOIMKHbl yO0BNETBOPATH TpeboBaHuAM
npoekTa A1l CEBEPHOM CTPOUTENbHO-KIIMMATUYECKOM 30HbI.

TexHn4yeckoe 06CJ'Iy)KI/IBaHI/Ie COOpYyXeHnsa npu akcnnyatauum n CBA3aHHbIX C
HUM  MHXEHEPHbIX CUCTEM [OOSPKHO CTPOro BbIMOMHATLCA WY obecneunTtb ero
6e3onacHOCTb 1 paboyee COCTOsIHME Ha BECb CPOK 3KCNIyaTaLum.

[Mpn NpoeKkTMpoBaHUM OCHOBaHWA U (yHAAMEHTOB Ha MHOrOSIETHEMEP3IIbIX
rPyHTax criegyeT y4uTbiBaTb MECTHble YCMOBUS CTPOUTENbLCTBA, TpeboBaHWS K
OXpaHe OKpYXalolen cpefbl, a TaKkKe WMEIOWMINCA OrbIT NPOeKTMPOBaHus,
CTpoUTEnbCTBa U 3KCMIyaTaL M COOPYXEHUN B aHANOTMYHbIX YCIIOBUSIX.

BbiGOp CTpOUTENbHBIX MIOWAA0K M MPOEKTHBIX PELIeHWA OCHOBaHUA 1
yHOAMEHTOB criedyeT MPOU3BOAWTL HA OCHOBaHUM TEXHUKO-3KOHOMUYECKOTO
CpaBHEHUSI BO3MOXHbIX BApuUaHTOB C OLEHKOM WX MO MPUBEAEHHLIM 3aTpaTtam C
Y4ETOM HafEKHOCTH.

4.3 VHxeHepHble U3bICKaHUs Ansi CTPOUTENbCTBA Ha MHOTONETHEMEP3IbIX IPyHTaxX
HagnexvT npoBoAauTb B cooTBeTcTBMM € CI1 47.13330 1 ApyrMMU HOPMAaTUBHBLIMM
[OKYMEHTaMU MO MHXEHEPHbIM W3bICKAHWSIM WM UCCINEAOBaHUSIM TPYHTOB [Anist
cTpouTenbcTBa. TpeboBaHUsA K UHXEHEPHbIM U3bICKaHWSIM Ha MHOMONETHEMEP3ITbIX
rpyHTax npuBegeHbl Takxe B [3]*.

* CMm. pasgen bubmvorpadwms, 3gecs u ganee no TekcTy. - [lpumevaHve
usrotoBuTens 6a3sbl 4aHHbIX.

MpoekTnpoBaHne ocHoBaHU 6e3 gocTtaTovHoro NH)XEHEePHO-reosiorn4eckoro
060CHOBaHWS He p[onyckaeTca.
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4.4 Tlpn BO3BEOEHWN HOBOrO OObBEKTA WM PEKOHCTPYKLMUM CYLIECTBYHOLLENO
COOpYXEHUS1 Ha 3aCTPOEHHOW TeppuTopuM HeobXoOWMMO YyuuTblBaTb  €ro
BO3JENCTBME Ha OKPYXalOLLyld 3acTpOiKy C Lerbl COXPaHEeHUsl pacyeTHOro
TEeMMnepaTypHOro pex1uMa MHOMONeTHEMEP3IbIX FPYHTOB MpUeraroLLmx TeppUTopuii
1 NpeaoTBpaLLEHNS HEAOMYCTUMbIX AechopMaLunii CyLLECTBYHOLLMX COOPYXKEHWN.

4.5 CoOTBETCTBME COCTOSIHUSA FPYHTOB OCHOBaHuA © (hyH,ClaMeHTOB NPOEKTHbLIM
Tpe6OBaHI/IFIM npn caadye CoopyxeHuAa B 3Kcnnyatauuto  OO0SDKHO OblTb
noATBEPXAEHO pe3ynbTataMyn HaTypHbIX HabnoAeHU, BbINOMHEHHbIX B nepuog
CTpouUTENbCTBA COMIACHO pernameHTy reoTexHM4eCcKoro MOHUTOPUHra.

4.6 MNpy NpPOEKTUPOBAHWN OCHOBAHWIA W (PYHAAMEHTOB YHWUKamnbHbIX 34aHWA U
COOPYXEHUA WUNM  UX PEKOHCTPYKUMKW, a Takke COoopyxeHun | ypoBHs
OTBETCTBEHHOCTW, B TOM YMCIle PEKOHCTPYMpPYEMbIX B YCIOBUSIX OKpYKatoLLEen
3acTpoONnKK, HeOOXOAMMO NpegycMaTpuBaTh Hay4YHO-TEXHUYECKOE COMPOBOXOEHME
CTpouTENbCTBA.

Hay4Ho-TexH14eckoe COMpoBOXIEHWE MpeAcTaBnsaeT coboii komnnekc paboT
Hay4YHO-aHarmMTMYeCcKoro,  METOAUYECKOro,  WHCGOPMALMOHHOTO,  3KCMEepPTHO-
KOHTPOMbHOrO M OpraHW3auUMOHHOTO XapakTepa, OCYLIECTBISIeMbIX B Mpouecce
U3bICKaHWI, NPOEKTUPOBAHUS U CTPOUTENLCTBA B Liensx o6ecneyeHns HaaexHoCcTu
COOPYXEHUA C Y4eToM MPUMEHEHUSI HecTaHOapTHbIX PaCYeTHbIX MEeTOAOB,
KOHCTPYKTUBHBIX U TEXHOSOTMYECKIX PELIEHNIA.

4.7 CoctaB paboT MO HAyYHO-TEXHNYECKOMY COMPOBOXKOEHUIO MWHKEHEPHbIX
U3bICKaHWA, MPOEKTUPOBAHWS W CTPOUTENbCTBA OCHOBaHUA U (hyHOAMEHTOB
[OKeH OMpefensaTbCa reHeparnbHbIM MPOEKTUPOBLLYIKOM W COMacoBbIBaTLCA
3aKasyMkoM  cTpouTenbcTBa. B coctaB  paboT  Hay4HO-TEXHUYECKOro
COMpPOBOXAEHUSA CrieaAyeT BKMOYaTh:

pa3paboTky pekoMeHOauui K MporpamMe WHXEHEpPHO-TEONOMMYECKUX
MHXEHEPHO-3KOIOMMYECKMX U3bICKaHWI;

OLIEHKY U aHanM3 MaTepuarnoB VHXEHEPHbIX N3blCKaHWIA;
pa3paboTKy HeCTaHAAPTHLIX METOLOB pacyeTa u aHanmsa;

MPOTHO3 COCTOSIHUSI OCHOBaHWIA W (hyHAAMEHTOB MPOEKTUPYEMOro 06bekTa C
Y4ETOM BCEX BO3MOXHbIX BULOB BO3AENCTBUI;

MPOrHo3 BNAHUA CTPOUTENBCTBA Ha OKPYXAtoLLyto SaCTpOVIKy, reonorn4yeckyto
cpeay 1 3KoMorM4eckyro OGCTaHOBKy;

pa3paboTKy perriameHTa reoTeXHU4ECKOro U 3KOSIOMMYECKOr0 MOHUTOPUHIE;
pa3paboTKy TEXHONOMMYECKMX PErNIAMEHTOB Ha creLmanbHble Buabl pabor;
BbIMOMHEHVE OMbITHO-UCCNEA0BaTENbCKUX U KOHCTPYKTOPCKMX pabor;

0606LLeHWe 1 aHam3 pe3ynbTatoB BCEX BUOOB re0OTEXHNYECKOro MOHUTOPUHra,
MX conocTaBlieHne C pe3ynbTatamMmu NporHo3a;

ornepaTuBHyl0 paspaboTKy peKkoMeHAauui UMM KOPPEeKTUPOBKY MPOEKTHbIX
peLlleHnii Ha OCHOBaHUM AAHHLIX FEOTEXHUYECKOTO MOHWUTOPWHIA MPU BbISIBIIEHN
OTKIIOHEHWIA OT Pe3yrnbTaToB NporHosa.

5 XapakTepuCTUKN MHOrosieTHeMep3nbliX
rPyHTOB OCHOBaHUN

5.1 TMoppasgeneHne W HaMMeHOBaHWE Pa3HOBUAHOCTEN MHOTONEeTHEMEpP3IibiX
rpyHTOB cnegyeT npous3soautb B cooTBeTcTBuM c[OCT 25100 c y4eTom
0CcOB€eHHOCTEN X PU3NKO-MEXaHNYECKMX CBONCTB Kak OCHOBaHUIA COOPYXEHWI.

5.2 Mo ocobeHHOCTAM (Pr3NKO-MEXaHNYECKNX CBOWCTB CPEAM MHOrofIeTHEMEP3IbiX
IPYHTOB [AOIKHbI BbIAENATHCA CUMbHOMBAMCTbIE, 3aCONEHHbIE U 3aTOPdOBaHHbIE
rPYHTbl, UCMOMb30BaHWE KOTOPbIX B KayeCcTBE OCHOBAHWA  COOPYKEHWI
pernameHTUpyeTcst  AOMOMHUTENbHBIMU - TPpeOOoBaHMSMKW,  NPegyCMOTPEHHBIMU
pasgenamn 8, 9 u 10, a Takke TBEepAOMep3nble, MNACTUYHO-MeP3ble WU
Cbiny4Yemep3rble PyHTbI, BblAensemble cornacHo 5.3.
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5.3 TlogpasgeneHvie T[PYHTOB Ha TBepAoMep3rnble, MNNacTUYHO-Mep3nble U
cbinyyemeparibie Mpu MPOEKTUPOBaHWM OCHOBaHWA W cbyHAAMEHTOB credyeT
NpoV3BOAWTL B 3aBUCUMOCTH OT UX COCTaBa, TeMNepaTypbl U CTENEHN BIIAXHOCTM
B cootBeTcTBUM ¢ TOCT 25100 C y4eTOM CHUMAEMOCTW NOA Harpy3KOW.

K TBepaomepanbiM criedyeT OTHOCUTb NPAKTUYECKN HECHUMAaeMble PyHTbI C
KO3(PPMUMEHTOM  CHIMAEMOCTK #2 ¢ £0,01 MMa-1, kK nAacTU4HO-MeEp3nbiM -

TPYHTBI C KO3(MLIVEHTOM CHUMAEMOCTN #2 ¢ >0,01 MMa-1.

5.4 HeobxoouMmble AN pacyeTa OCHOBaHUA W (PyHOAMEHTOB (M3nMYECKME U
nedopMaLMOHHO-NPOYHOCTHbIE  XapakTEPUCTUKN  MHOTONeTHEMEP3rbIX PYHTOB
HagnNeXxvT onpeaenaTb Ha OCHOBaHWMM WX HEMoCPeOCTBEHHbIX MOMEBbIX WM
NabopaTopHbIX UCTbITAHWIA.

5.5 B coctaB onpegensiembix Ansi pacyeTa MHOrofieTHEMEp3rblX OCHOBaHWUN
PU3NYECKUX N MEXAHNYECKUX XapaKTEPUCTUK IPYHTOB MOMMMO NpeayCMOTPEHHbIX
XapakTepUCTUK OOSMKHbI AOMOSIHUTESTIbHO BXOOAUTL!

a) dwm3andeckue W TENnomM3NYEcKUe XapakTepUCTUKW  MEep3fblX PYHTOB,
onpeaensieMble B COOTBETCTBUM C NpUoxeHnem b;

6) AedopmaLMOHHbIE W MPOYHOCTHbIE XapakKTEPUCTUKU TPYHTOB Ans pacyera
Mep3riblIX OCHOBaHWI Mo AedopmaumsM 1 HeCcyLen CnocoBHOCTU: KO3dMUNEHT

CKAMAEMOCTM  Mep3fioro  rpyHta #y  (7.2.16), pacyeTHoe [faBrieHue R 1
COMpPOTUBMEHWE MEP3Nioro [pyHTa UMM FPYHTOBOTO pacTBopa CABURY MO

MOBEPXHOCTM  CcMep3aHust Rgr M K., COMpoTUBriEHME COBUTY fbda Mo

NOBEPXHOCTW CMEP3aHUS C MPYHTOM UIU IPYHTOBBIM PacTBOPOM Hp; (7.2.3);

B) AedopMaLMOHHbIe XapaKTEepUCTWKU TPYHTOB AJI pacyeTa OTTavBaloLero
OCHOBaHusi Mo AedopMaunsM: KoadhMLMEHTb! OTTamBaHus Ay 1 CxumaemMocTu

Hig OTTaMBAIOLLEro rpyHTa 1 ero oTHocuTesnbHas ocagka £4 (7.3.8);

r) NPOYHOCTHbIE XapaKTEPUCTUKN AN MEP3MbIX FPYHTOB W UX KOHTAKTOB ¢ W @}
onpegenaTcsa no pesynbtatam AnuTenbHbIX ucnbitaHnin (TOCT 12248), ¢ ©

@ - NO  pesynbTataM  HEKOHCOMMAMPOBAHHO-HEAPEHVUPOBAHHOTO U
KOHCONMAMPOBaHHO-HeApeHNpoBaHHOro cpesa oTTausatowero rpyHta (TOCT P
53582);

[) XapaKTepuUCTWKM TPYHTOB CrOSi CE30HHOTO NpPOMep3aHusi-OTTamBaHus [ans
pacyeTa OCHOBaHW W (PyHOAMEHTOB Ha BO3AEWCTBUE CWUIT MOPO3HOMO My4eHust

TPyHTOB (7.4.3 1 7.4.6): oTHocUTenbHas AedopmaliMs MOPO3HOMO NydYeHust £,
pacyeTHas yaerbHas KacaTenbHas Cuna nyveHus 74 U yaenbHoe HopManbHoe

AaBrieHne ny4YeHusa rpyHTa Ha nogowBy beH,anEHTa pﬂ; , @ TaKXKe XapakTepucTuku
Mep3rbiX FPYHTOB AnA pacyeTa OCHOBaHU Ha rOpuU3oHTarnbHble CTaTtuy4eckne un
celicmnyeckue Bosgenctemsa (11.5 1 11.6).

Mpn HeobxoQMMOCTU crieyeT ONpeaensTh U APYIMe XapakTepUCTUKM MepP3rbiX
TPYHTOB, XapakTepusyloye OCOBEHHOCTUN MX COCTOSIHWS WM B3anMOAEWCTBUSA C
dyHaameHTamn  (BUA  KPUOTEHHOM  TeKCTypbl, KO3MMUMEHT BA3KOCTM %,

OKBUBaArieHTHOe cuennexne ng , CKOpPOCTb BA3KOMMacTU4eCcKoro te4eHua neaa #;,
OTHOCUTENbHasA ,qeqaopmauvm MOPO3HOro ny4yeHus, HopmalnbHble U KacaTtesnbHble
CUnbl MOPO3HOIo nyyeHua, yaenbHoe oTpuuaTtenbHoe TpeHne OoTTanBarolero

rpyHTa Ha GOKOBOM NOBEPXHOCTU .y M T.N.).

5.6 HopmaTuBHble 3HaYeHVs] XapaKTepUCTUK FpyHTa crieayet ycTaHaBnMBaTb AN
BblJEMEHHbIX MPU  U3bICKAHUAX  WHXEHEPHO-TeoNlorM4EeCKNX 3SNEeMEHTOB  Ha
OCHOBaHWM  CTaTUCTUYECKON 0OpaboTkM pe3ynbTaToB  3KCMNEpPUMEHTarbHbIX
onpegeneHui B cootBetcTBMM C [OCT 20522 uCIl 22.13330 ¢ y4yeTom
NpPeayCcMOTPEHHOMO NPOEKTOM COCTOSIHUSI M TEMMNEPATYpbl IPYHTOB OCHOBaHWS.

5.7 PacyeTHble 3Ha4eHnst XapakTepUCTUK rPyHTa onpeaensaTcs no gopmyne

X=Xnlvg, (5.1)
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roe X WX, - COOTBETCTBEHHO pacyeTHOe W HOpMAaTMBHOE 3Ha4YeHUst OaHHOW
XapaKkTepUCcTUKu,

Yg - KO3XPUUMEHT HAOEXHOCTV MO TPYHTY, OMpeAersieMbli  CornacHo
ykasaHusm 5.8.

5.8 KoathmuneHT HaaexHOCTU Mo IPpyHTY Yy ONpeaenseTcs B COOTBETCTBUM C
OCT 20522 c¢ ydveToM Buga (HasHayeHus)) oOnpefensieMoil pacyeTHOW
XapaKTepUCTVKN, COCTOSHUSA TPYHTOB B OCHOBAHUN COOPYXEHUS 1 [OBEPUTENLHON
BEPOATHOCTY ¢ .

[py onpegeneHnn pacyeTHbIX 3Ha4YeHUNn AedhopMaLMOHHBIX U NMPOYHOCTHBIX
XapakTepuCcTuK TrpyHTOB, MUCNONb3yeMblX B KaydecTBe OCHOBaHuA B Mep3JioM

cocTosHMM  (MpuHUMn 1), KO3(MUMEHT  HAAEXHOCTM MO [PYHTY g
ycTaHaBnmBaetca B coorBeTcTBMM Cc [OCT 20522 npu posepuTensHON
BEPOSATHOCTU ¢, NpuHUMaemoin pasHon 0,85, a Ans OCHOBaHWIn OMOP MOCTOB U
TMHWIA anekTponepeaayu - 0,9.

I'Ipvl onpegeneHnn pacyeTHbIX 3HaYeHUN ,D,ecbOpMaLWIOHHbIX N MPOYHOCTHbIX
XapPaKTEepPUCTUK TPYHTOB, UCMONb3yeMbiX B Ka4eCTB€ OCHOBaHUA B OTTavBawLlEeM

WN OTTasiHHOM COCTOSIHUM (MPUHLMN ), KOSDMLIMEHT HAAEKHOCTU MO TPYHTY ¥
criepyeT ycTaHaBnmMBaThb:

a) Ans pacyeTa OTTavBalOLLWX OCHOBaHWi Mo AedopmaLusiM ¢ y4eTOM COBMECTHOM
paboTbl coopyxeHus (dyHaameHTOB) M AedopMupyemMoro ocHoBawus (7.3.5) - B
cootBetcTBUM ¢ TOCT 20522 npu AOBEPUTENBHON BEPOSTHOCTU ¢, MPUHUMAEMON
B COOTBETCTBUMM C HOPMamu MPOEKTUPOBAHUS KOHCTPYKLWIA COOPYXEHWsl, HO He
meHee 0,95;

6) Ans pacyeTa OTTavMBalOLWMX OCHOBaHWM no pJdedopmauusm 6e3 yyera
COBMECTHON paboTbl OCHOBaHWA U coopyxeHus (7.3.4), a Takke npu
npeaBaputenbHoM  oTTamBanum  rpyHToB  (7.3.10) - npu  poBepuTensHON
BEPOSATHOCTU ¢, NpUHMMaemon cornacHo CI1 22.13330.

Mpy onpedeneHMn pacyeTHbIX 3HAYEHUN U3NYECKUX U Temnnogmanyeckmnx

XapaKTEPUCTUK TPYHTOB KOI(PMLMEHT HALEXHOCTU MO TPYHTY Yy [OMycKaetcs
npuHMMaTh pasHbiM 1,0.

5.9 [na pacyetra ocHoBaHWi coopyxeHuid Il n Il ypoBHelr OTBETCTBEHHOCTH,
BO3BOAMMbIX C COXpaHEHWeM Mep3noro COCTOSHWSI TPYHTOB, a Takke And
BbIMOMHEHVS MPEeABapuUTenbHbIX PacYeTOB OCHOBAHUA W MPYBS3KM  TUMOBbLIX
MPOEKTOB K MECTHbIM  YCFIOBUSIM, pacYeTHble  3HAYeHUs  MPOYHOCTHbIX

XapaKTepUCTUK MEP3biX IPYHTOB R, Rar, Ry v Egy AOMyCKaeTCsl NPUHUMATL MO
nX (hM3NYECKMM XapaKTepucTMKaM, COCTaBy W TemnepaType B COOTBETCTBUM C
TabrMYHbIMU AaHHBIMUW, NPUBELEHHBIMU B MPUIOXEHUM B; pacuyeTHble 3Ha4eHust
Tennogm3nYeckMx XapakTEPUCTUK [PYHTOB B 3TUX Chyvasx [Jonyckaercs
npuHUMaTh No Tabnuuam npunoxexus b.

MpumevaHue - 3gecb 1 Aanee ypoBeHb OTBETCTBEHHOCTU COOPYXEHUIA MPUHAT
cornacHo [OCT P 54257.

6 OCHOBHbIE NONOXEeHUs NPOEeKTUPOBaHUSA
OCHOBaHUU U chyHAaAMEHTOB

6.1 MpuHUMNBLI NCNOSIb30OBaHUA MHOrONIeTHEME P3NbIX
rPYHTOB B KayeCTBe OCHOBaHUA

6.1.1 lMpu cTpouTenbCTBE Ha MHOTONETHEMEP3MbIX FPyHTax B 3aBMCUMMOCTM OT
KOHCTPYKTVBHBIX W TEXHOIIOTMYECKMX OCODEHHOCTEW 3[4aHUA U COOPYXEHW,
VHXEHEPHO-TEOKPUONMOTMYECKMX  YCIIOBUIA 1 BO3MOXHOCTW  LierieHanpaBneHHoro
M3MEHEHUS! CBOWCTB [PYHTOB OCHOBaHWSI MPUMEHSIETCA OAMH W3 CredyloLmx
MPUHLMMOB MCMOSb30BaHNS MHOTONETHEMEP3TbIX TPYHTOB B Ka4ecTBe OCHOBaHMUS
COOPYXEHUIA:

MPMHLMN | - MHOTOMNETHEMEP3IIbIE MPYHTHI OCHOBaHUS UCTONb3YHOTCS B MEP3IIoM
COCTOSIHWM, COXPaHSIEMOM B MPOLIECCE CTPOUTENLCTBA U B TEYEHUE BCEro nepuoaa
3KCNIyaTaLum COOPYXEHNS;

npuHumn Il - MHOroneTHeMep3rbie TPyHTbl OCHOBAHUSI WCMOIb3YOTCS B
OTTasiHHOM WM OTTauBAKLLEM COCTOSHUM (C UX NpeABapuUTEnbHbIM OTTavBaHUEM
Ha pacyeTHyto rMybuHY A0 Ha4ana BO3BEAEHUS COOPYXKEHVSI UMW C JOMYLLEHNEM WX
OTTanBaHVisi B NEPUOL, KCMITyaTaL MM COOPYXeHMs).
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6.1.2 MpuHuun | cnegyeT NPUMEHSTb, €CIN TPYHTbI OCHOBAHUSI MOXHO COXPaHUTb B
MEp3fiOM  COCTOSIHAM  MpW  9KOHOMWUYECKM LienecoobpasHbix 3aTpatax Ha
MeponpusiTusi, o6ecrneymBaioLLme CoXpaHeHe Takoro COCTosHWS. Ha yvacTtkax c
TBEpOOMEpP3NbIMU TPYHTaMK, @ Takke NPy MOBbILLEHHOW CEACMUYHOCTU palioHa
cregyeT NpUHUMMAaTh, Kak NPaBuUMo, UCMOMb30BaHWE MHOMOMETHEMEP3IbIX IPYHTOB
no npuHUMny |

Mpu cTpouTenbCTBE Ha NNACTUYHO-MEP3IbIX PYHTaxX CneayeT, Kak npaBuro,
npegycMaTpuBatb MEPOMPUSTUS MO MOHWKEHWIO TemnepaTypbl rpyHToB (6.3.1-
6.3.4) 0O YCTaHOBMEHHbIX PACYETOM 3HAYeHWI, a TaKXe Y4UTbiBaTb B pacyeTax
OCHOBaHWI nnactudeckve Aedopmauny 3TUX TPYHTOB MOA HArpy3kon COrmacHo
ykasanusam 7.2.15-7.2.17.

6.1.3 MpuHumn Il cnegyeT NpPUMEHATb NPU HaMMYUUM B OCHOBAHWW CKarbHbIX Unn
APYrvX MasiocXMMaeMblX IPyHTOB, fedopMauust KOTOPbIX MpU OTTavBaHWA He
NpeBbILLAT NpeAesibHO A0MYyCTUMbIX 3HaYEHUA A NPOEKTUPYEMOTO COOPYXEHUS,
npy HECMNIOLIHOM PacnpoCTPaHEeHN MHOTONMETHEMEP3TbIX MPYHTOB, @ TaKXe B Tex
cryqasix, Korga no TEXHUYECKUM 1 KOHCTPYKTUBHBIM OCOBEHHOCTAM COOPYXeHUs 1
MNHXEHEPHO-FeOKPNOSIONMHYECKMM  YCIIOBUSIM  y4acTka MpuU COXPaHEHWW Mepasioro
COCTOSIHUSI [PYHTOB OCHOBaHMA He obecneyvBaetcs Tpebyembli ypoBeHb
HafexHoOCTU CTpouUTenbCTBa.

6.1.4 Bbibop npuHUMNA UCMOMb30BAHUA MHOTONETHEMEP3IbIX TPYHTOB B KayecTBe
OCHOBaHWsI COOPYXXEHUIA, @ Takxke CrnocoboB M CpeacTB, HeobGXoAMMbIX Ans
obecneyeHnsi NPUHATOrO B NPOEKTE TEeMrepaTypHOro pexuvma rpyHToB, crieqyet
NPOM3BOAUTL HA OCHOBAHWN CPaBHUTENbHBIX TEXHUKO-9KOHOMUYECKMX PacyeToB.

6.1.5 B npepenax 3acTpaviBaemon Tepputopun (NPOMBILLNEHHBIV y3en, NOCesok,
ropoAcKoi MUKpPOparoH W T.4.) HaAMexuT npegycmatpuBaTh, Kak NpaBuno, oauH
MPVHLUWM WUCMONb30BaHWs1 MHOTONETHEMEP3MbIX FPYHTOB B KayecTBE OCHOBaHWM.
310 TpeboBaHue crieAyeT yuMTbiBaTb Takke MNpU MPOEKTUPOBAHUM HOBbIX M
PEKOHCTPYKLMM  CYLLECTBYIOLWMX 30aHWA U COOPYXEHWIA Ha  3acTPOEHHON
TeppuTopuM, pasMeLLeHUM MOOMUIbHbLIX (BPEMEHHbIX) 34aHUA W MpOKNagke
MHXXEHEPHO-TEXHNYECKUNX CEeTEN.

MpUMeHeHUe pasHbiX MPUHLMIMOB UCTOMNb30BaHUSA MHOTOTNIETHEMEP3IbIX FPYHTOB
B Mpegenax 3acTpavBaeMoil TeppuTopuu [ornyckaetcsi Ha 06GOCOBMEeHHbIX Mo
pencedy 1 ApYM NPUPOAHLIM YCMOBUSIM y4acTkax, @ B HEOBXOAUMbIX Clyvasix -
Ha NPUPOAHO-HEOBOCOBIEHHBIX y4acTKax, eCriv NPeayCMOTPEHb! 1 NOATBEPKAEHbI
pacuyeTom creuuasnbHble Mepbl Mo 06ECneYeHto PacHeTHOMO TEMNOBOTO PeXvMa
TPYHTOB B OCHOBaHWM COCEOHWX 3[4aHUi, BO3BEAEHHLIX (MM BO3BOAUMBIX) MO
npuHumny | (pesepeupoBaHMe 30H Ge30MacHOCTW, YCTPOMCTBO MEP3MOTHLIX U
NPOTUBOMIILTPALIMOHHBIX 3aBEC U T.M.).

6.1.6 JInHenHble COOpYXeHUs AOMycKaeTCs MPOeKTUPOBaTb C MPYMEHEHUEeM Ha
OTAEMNbHbIX ~ yyacTkax  Tpacchbl pasHbIX  MPUHLMMOB MCMOsb30BaHNS
MHOTONETHEMEP3MbIX T[PYHTOB B KayecTBe OCHoBaHus. [lpy aTom cregyet
npegycMaTpuBaTtb Mepbl MO NPUCMOCOBNEHWIO NX KOHCTPYKLMIA K HEPaBHOMEPHbBIM
nedopmMaLMsim OCHOBaHWS B MecTax nepexofa OT OAHOro y4acTka K ApyroMy, a npu
npoknagke uMx B npegernax 3acTpavMBaeMow TeppuTopuu criegyeT cobrniopatb
TpeboBaHus, NpeaycMoTpeHHble 6.1.5.

6.2 Tny6uHa 3anoxeHus oyHAaMeHTOB

6.2.1 [nybuHa 3anoxeHus ©yHOAMEHTOB, CUMTas OT YPOBHS MNMAHMPOBKM
(noaceinkn mmn cpeskun), HasHavaeTcs c yvyetom Tpebosanun CI1 22.13330 wu
NPUHATOTO MPUHLMMA MCMOMb30BaHUA MHOTOMETHEMEP3rbIX FPYHTOB B KayecTse
OCHOBaHWS COOPYXEHUS U [JOMKHa MPOBEpPATbCA PacvyeToM MO YCTOMYMBOCTM
dyHOAaMEHTOB Ha AEeCTBME CUM MOPO3HOTO MyYeHWst TPYHTOB COMNacHO yKasaHusm
742n746.

6.2.2 lMNpu ncnonb30BaHWM MHOroNeTHEMEP3IbIX PYHTOB B Ka4eCTBE OCHOBaHWSA Mo

MPYHLMNY | MUHUMaTBHYIO TyGUHY 3aroXeHWst (yHOAMEHTOB o i, PEKOMeHAyeTCs
npuHuMaTb no Tabnuue 6.1 B 3aBUCUMOCTM OT PaCcYeTHON MyGUHLI CE30HHOTO

OTTauBaHWS rPyHTa dyg , ONPEAENsEMOli COrMacHo NpuUnoxeruto I,

Tabrmua 6.1

dyHaaMEHTbI MuHMMansHas rny6uHa

3aroXeHUst pyHAAMEHTOB & piy, »
M
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dyHOaMeHTbI BCEX TUMNOB, KPOME CBaliHbIX iy
th

CBaliHble chyHAAMEHTbI 34aHMIA M COOPYXEHUI da £2
#h

Ceau onop MocTtoB d!}: 4

PyHOAMEHTbI 34aHun N coopyxeHun, | He HopmmpyeTca
BO3BOAMMbIX Ha NOACHINKax

6.2.3 INMpu MCNonb30BaHUN MHOrONETHEMEP3MbIX FPYHTOB B KAYECTBE OCHOBAaHWS No

npuHumny [l MUHMManbHyo rybuHy 3anoxeHns dyHAaMeHToB &, crnegyet
npuHMMaTb B COOTBETCTBUM C TpebosaHusmun CI 22.13330 B 3aBUCMMOCTU OT

PacYeTHON rTyGUHLI CE30HHOTO NPOMEP3aHNst TPYHTa & 5 , OMPEErNNEMON COracHo
npunoxeHnio [, U YpOBHSA MNOA3EMHbIX BOA, KOTOPLIN MPUHUMAETCS C Yy4eToM
06pa3oBaHusi Nof COOPYXEHUEM 30HbI OTTauBaHUs rPyHTa.

ﬂOI'IyCKaeTCFl 3aKnagbiBaTb beH,Cl,aMeHTbl B CJil0€é CEe30HHOro npomepsaHunda-
OTTamBaHWA IPyHTa, €cryim 3To obocHoBaHO pacyeTom OCHOBaHWIA U (*)yH,ElaMeHTOB
(7.4.6).

6.3 YcTponcTBo ocHOBaHUM U pyHOAAMEHTOB Npu
MCMOJIb30BaHUM MHOTONIeTHEMEP3TbIX TPYHTOB NO
npuHuuny |

6.3.1 Tpn 1cnonb30BaHWM MHOTONETHEMEP3SbIX MPYHTOB B Ka4ecTBe OCHOBaHWUM
COOpYXeHU No MpuHUMNY | ANs COXpaHeHWst Mepsrioro COCTOSIHWSI TPYHTOB
OCHOBaHWS 1 obecrneyeHNst WX pacHeTHOro TEMroBOrO pexuma B MpoekTax
OCHOBaHWA U1 dyHAaMeHToB HeobXoouMMO npegycMaTpuBaThb:  YCTPOWCTBO
BEHTUMMPYEMbIX NOAMNOMNIA UK XOMNOAHbLIX NEPBbIX dTaxel 3aaHui (6.3.2), yknaaky
B OCHOBaHWM COOPYXEHUS BEHTUMMPYeMbIX TpyD, KaHamoB WM MPUMEHeHue
BEHTUMMPYeMbIX  dpyHAameHToB  (6.3.3), yCTaHOBKY  CE30HHOAENCTBYHOLLMX
oxnaxgaroLLyx YCTPOMCTB XMAKOCTHOMO UM MapoXvakocTHoro Tunos - COY (6.3.4),
a TaKkxe OCYLUECTBIEHNE APYrMX MEPOMPUATUI (TEMNo3almTHbIe 3KpaHbl 1 Ap.) No
YCTPaHEHWIO UM YMEHbLLIEHVIO TENSIOBOrO BO3AENCTBUA COOPYXEHUS Ha Mep3sble
TPYHTbI OCHOBaHMS.

Bbl60p OQHOMO WM COYEeTaHUsi HECKONMbKMX MEepOonpuUATU  [OSDKEH
npou3BOAUTLCS Ha OCHOBaHWM pacyeToB: MPOrHO3HOrO (Ha BeCcb Mepuof
aKcnnyatauum) TEnoTEXHUYECKOro, YCTOMYMBOCTU U HecyLUen cnocobHocTN €
Y4€TOM KOHCTPYKTUBHbIX U TEXHONOrM4eckunx ocobeHHocTewn COOpYy>XeHud, onbiTa
MECTHOro CTPOUTENbCTBA Y AKOHOMUYECKOW LieriecoobpasHOCTU.
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6.3.2 BeHTunMpyemble noanonbs C  €CTECTBEHHOM WM NobyauTenbHOM
BEHTUNsILMEN criedyeT NPUMEHSITb NSt COXPaHEHWs1 MEP3IIOro COCTOSIHUSA TPYHTOB B
OCHOBaHWSIX XUIbIX M MPOMBILLIEHHbIX 34aHWA W COOPYKEHWW, B TOM 4ucre
COOpPYXXEHUI C NOBbILWEHHBIMY TENSOBbIAENEHNAMN. Tpebyembli TENSIOBON peXuM
BEHTUIMPYEMOrO  MOAMNOSbS  YCTaHABNMBAETCS  TEMSIOTEXHUYECKUM  pacyeToM
cornacHo npunoxenuto .

Moanonbs B COOTBETCTBMM C TEMNMOTEXHUYECKUM PaCYETOM W YCIOBUSIMU
CHEro3aHoCMMOCTH [OMNyCKaeTCs yCTpavBaTb OTKPbITbIMU, C BEHTUIIMPYEMbIMU U
3aKpbITbIMM  MPOAYXamMy B LIOKONE 3[aHusi; NpuM HeobXoguMocTu Yy MpOdyXoB
crnepyeT  ycTpauBaTb  BbITSKHblE WM MpUTOYHblE  Tpybbl,  pacnomnaras
BO3Ayx03ab0pHblEe OTBEPCTUS BbIle HaUGOMbLUEro YPOBHS CHEroBOrO MOKPOBA.
3akpbITble NOAMONbSA, @ TaKXke XONoAHble NepBble 3TaxW 34aHWA pekoMeHayeTcs
ycTpauBaTb Mpu WMpWHe 34aHuin Ao 15 M 1 cpegHerofoBbix TemnepaTypax rpyHTa
Hxke MuHyc 2 °C.

BbicoTa nopnonbs formkHa NPUHUMATBLCS MO YCroBUSIM OGECNeYeHUst ero
BEHTUIMUPOBAHUS], HO HE MeHee 1,2 M OT NMOBEPXHOCTU FPyHTa B MOAMNOMbE A0 HU3a
BbICTYMAKOLWMX KOHCTPYKLUMUA MEpeKpbITUS; MNpu  pa3MeLLUeHMM B MOAMONbe
KOMMYHVKaLWIA - NO YCroBUsIM CBOGOAHOIO K HAM A0CTYNa, HO He MeHee 1,4 M. MNoa
OTAENbHBIMA y4acTKaMn COOPYXEHWS LUMPUHOM A0 6 M Mpu OTCYTCTBMM B HUX
KOMMYHVKaLui 1 oyHOAMEHTOB BbICOTY NOAMNOSbS AoMnyckaeTcs ymeHbLwaTe o 0,6
M.

[MoBepxHOCTb rpyHTa B nognonbe AormkHa 6bITb cnfiaHnpoBaHa C yKroHamu B
CTOPOHY HapyXHbIX OTMOCTOK mnnn BO,D,OCGODOB, obecneymBaroLLmX
6eCI'IpeI'I'i|TCTBeHHbIl7I OTBO/ BOAbl OT COOpYXeHuA, U UMEeTb, KakK npasuiio, Teepaoe
NOKpbITHE.

VHxeHepHble Tennosblgenstoume KOMMYHUKaLuK, pasmeligemble B
BEHTUNMpyemMom noanonbe, 4OSMKHbI ObITb TEMNNON30NMPOBaHDI.

6.3.3 BeHTunmpyemble Tpybbl UM KaHanbl, a Takxe BEHTUIMpyemble yHAAMEHTbI
MOXHO YyCTpauBaTb C €CTECTBEHHOW WnM MNoGyAUTEeNbHOM BeHTURALUMEn U KX
cregyeT MNpevMMyLLeCTBEHHO MPUMEHSITb AN COXPaHeHUsl Mep3rioro COCTOSHUS
TPYHTOB B OCHOBaHWUW COOPYXEHW/A C MNofmamMu Mo TPYHTY, Mpu YcTpoucTse
Maro3arnybneHHbIX UM MOBEPXHOCTHbIX (yHAAMEHTOB Ha MOACHINKax, a Takxe
MOBUMBbHBIX 30aHWUIA U 3aHWIA B KOMMIIEKTHO-6104HOM UCMONMHEHNW.

BeHTunupyembie TpyObl, KaHambl U BEHTUIMPyeMble yHAAMEHTbI criedyeT
YKNafbiBaTh BbIlle YPOBHS MOA3EMHbIX BOA, Kak NpaBumio, B npedenax noAchInku
13 HEMy4YMHNCTOrO rPYHTa C YKIMOHaMN B CTOPOHY OO beANHUTENbHBLIX KOMIEKTOPOB.
[na ymeHblUeHUS TenmonpuToka B TFPYHT M BbICOTbI MOACHINKW NOA Monamu
CoopyxeHuUs criedyeT nNpeaycMaTpuBaTh yKIaaKy Tenno- U rmapousonsaLnm.

TennoTexHN4YeCKnin pac4HeT OCHOBaHWI NpY UCNOMb30BaHUM YKa3aHHbIX CUCTEM
OXJlaXaeHna rpyHToB creayeT Npon3BOAUTb COrMMacHO ykasaHuamM 7.2.9.

6.3.4 Ce30HHOAENCTBYIOLME OXNaxaalolwme yCTpoNCcTBa crieqyeT NpUMEHSATb Ans
COXpaHEHWs1 Mep3oro COCTOSIHUS TPYHTOB OCHOBaHWWA, AMsi MOBbILIEHUS1 HECYLLEN
CMOCOGHOCTM OMOP JFIMHENHBLIX COOPY>XEHWIA B MNIACTUMHO-MEP3NbIX IPYHTaX, a Takxe
AN CO3[aHusi TNEeAOrpyHTOBbIX 3aBEC, BOCCTAHOBMEHUSI HapyLUEHHOTO npu
3KCNIyaTalumM COOPYKEHUSI TEMSIOBOrO PEXvMa [PYHTOB B €r0 OCHOBaHWM U B
OPYrUX Lensx.

6.3.5 [1nA cokpalleH1si CPOKOB CTPOUTENLCTBA U MOBbILLEHWSI PACHETHbBIX Harpy3ok
Ha dyHaameHTbl crieqyeT npegycMaTtpusaTth fnpeaBapuTenbHoe (40 BO3BEAEHWS
COOPYXeHUs1) oxnaxaeHne BbICOKOTEMMEPaTYPHbIX U MNACTUMHO-MEP3MbIX IPYHTOB
(nyTem OYMCTKM MNOBEPXHOCTM OT cHera, ¢ nomowpto COY u T1.4.) npu
nocriegytolieM MoaaepKaHMM pacyeTHOro TeMnepaTypHOro pexuma rpyHToB 3a
CYeT MOCTOSAHHO AEVCTBYIOLLMX OXITaXKOatoLLMX YCTPONCTB.

6.3.6 Ha yyacTkax, rae croi Ce30HHOro NpoMep3aHnsi-OTTaMBaHNsa He CIMBaETCs C
MHOTONETHEMEP3MbIM  TPYHTOM, HeobxoguMo  npefycMmatpuBaTb  Mepbl MO
cTabunuaaumm UM NOAHSITUI0 BEPXHEN NMOBEPXHOCTU MHOTONETHEMEP3IIOro rpyHTa
[0 pacyeTHOTo YPOBHS! MyTEM MPeLBapUTENbHOTO OXIaXOEeHUs! Y MPOMOPaXKMBaHMS
TPYHTOB OCHOBaHWsi. [TyGUHy 3anoxeHus yHOAMEHTOB Mpu 3TOM criegyeT
onpefensTb pacvyeToM, HO MPUHUMAaTb HE MeHee 2 M OT BEpXHEN MOBEPXHOCTM
MHOrorneTHeMepP3noro  rpyHTa.  [lonyckaeTcss 3aknagblBatb — yHOAMEHTbl B
npefenax HeMep3arnoro Crosi rPyHTa, ecrivi 3To 060CHOBAHO PacYETOM OCHOBaHWS.

6.3.7 INpu MCnonb30BaHUN MHOMONETHEMEP3MbIX FPYHTOB B KAYECTBE OCHOBAHWIA NO
npuHUMny | MOryT NpUMEHATLCS CBalHble, cTonbyatble W Apyrve  Tumbl
byHOAMEHTOB, B TOM u4ucre dyHOAAMEHTbl Ha WCKYCCTBEHHbIX (HaCbIMHbIX W
HaMmbIBHbIX) OCHOBaHusX. BbiGop Tuna dyHaameHTa u cnocoba ycTpouncTBa
OCHOBaHWsl YCTaHaBMMBAETCs1 MPOEKTOM B  3aBUCUMOCTU OT  WUHXEHEpHO-
reoKpUOIIONM4ECKUX YCIIOBUIA  CTPOUTENbCTBA, KOHCTPYKTUBHBLIX OCOGEHHOCTEMN
COOPYXXEHUSI Y TEXHNKO-3KOHOMUYECKOW LienecoobpasHOCTw.



6.3.8 KOHCTpyKUMW (hyHOAMEHTOB [OOMKHbI  YAOBNETBOPATb  TpebGoBaHusM,
npeabsBrseMbiM K Matepuany ¢yHOaMeHTOB MO NMPOYHOCTU B COOTBETCTBUM C
TpeboBannammn CM24.13330, CIM 28.13330, CM 35.13330, a anemeHTbl
(hyHOAMEHTOB, HaxoAsiLMecsi B Mpefenax Crios CE30HHOro MNpoMep3aHusi U
OoTTauBaHWsl [PyHTa W Bbille - Takke TpPebOoBaHWSIM MO MOPO3OCTOMKOCTH,
BOOOHENPOHULI@EMOCTM U YCTOMYMBOCTU K BO3AEWCTBUIO arpeCcCUBHbIX Cpep B
cootBeTCcTBUM ¢ TpebosaHuamu CI 28.13330 u CI 35.13330. MeTannuyeckue n
OepeBsiHHbIE KOHCTPYKUMW OyHOAMEHTOB B CrO€ CE30HHOTO MpoMep3aHus U
OoTTavBaHWUsA rPyHTa AOIDKHbI ObIThb 3aLLUMLLEHBI OT KOPPO3UM U THUEHUS.

6.3.9 lpn ycTpoiicTBe CBaWiHbIX (PyHAAMEHTOB B MHOMOMETHEMEpP3IbIX PYHTax
[OMycKaeTCa NpUMEHATb BUAbl M KOHCTPYKUWW CBal, npedycMoTpeHHblie CI1
24.13330, B ToM u4ucne 6ypoHabuBHble, CBan-0DOMOYKM, @ Takke COCTaBHble
(kOMBMHMPOBaHHbIE) CBan U3 pa3HbIX MaTepyaros.

6.3.10 B npoekTe CBaViHbiXx (PyHAAMEHTOB [OIDKHbI ObiTb YKasaHbl CMOCOObI
MOrPyXeHNs CBali, a Takxke TemnepaTypHble YCMOBUS, NMpU KOTOPbIX paspeLlaeTcs
3arpyxeHvie cBa.

Monble cBan n cBan-060mMoYKK, He Tpebytoume no pacyeTy GETOHHOro
3anonHeHus, JOoMyckaeTcsi 3anornHsaTb GeToHoM knmacca He Hwke B7,5, a B
npegernax crnosi CE30HHOMo NPOMepP3aHUs-0TTamBaHUs 1 BbiLLe - 6ETOHOM Knacca He
Hwke B15 c cobniogeHnem TpeboBaHuid MO MpedoTBpalleHnio obpasoBaHus
TPELWH, KpomMe Onop MOCTOB, NMPWU YCTPOWCTBE KOTOPbIX B 30HE BO3AEMCTBUS
3HaKomnepeMeHHbIX TemnepaTyp crieqyeT pykoBoAcTBoBaTbCsl TpebosaHusmu Cl1
24.13330.

Mpun ycTpoiictBe OypoHabMBHLIX CBall B MHOTONETHEMEP3NbIX TPYHTaX,
MCNOMb3yeMbIX B KayecTBE OCHOBaHWIA MO MPUHLMNY |, NPUMEHEHME XMMUYECKMX
nobaBok Ans yCcKopeHusi TBepaeHust 6eToHa, YOXEHHOro B pacnop C Mep3fbiM
rPYHTOM, KaK NpaBuIo, He [ONycKaeTCs.

6.3.11 [o ycrmoBusAM MpPMMEHMMOCTM M crnocobam  norpyxeHus B
MHOrONeTHeMEep3bl FPYHT CBav NOApa3AensaoTcs Ha:

a) OypoonyckHble - CBau CNMOWHble M nonble, CBOGOAHO NOrpyxaemble B
CKBaXMWHbI, AMAMETP KOTOpbIX MpeBbILAET (He MeHee YyeM Ha 5 cm) pasmep ux
HanborbLLUero NonepeyHoro ceyYeHus, ¢ 3anorHeHneM CBOBOAHOrO MPOCTpaHCTBa
pacTBOPOM  LIEMEHTHO-MeCYaHbIM, TMIMHUCTO-NEeCYaHbIM, W3BECTKOBO-NeCcYaHbIM
WM Apyroro coctaBa MO MPOEKTY, MPUHUMAaeMbIM MO YCMOBUSM obecneveHus
3a[aHHOW MPOYHOCTU CMEep3aHVsi CBaun C FPYHTOM; AOMYCKAlTCSA K NPYMEHEHMIO B
NBbIX rPyHTax Npy CPeAHeN TemnepaType rpyHTa no ArmHe ceav MuHyc 0,5 °C n
HWXe, MOMe3Hylo Harpysky Ha GypoomnyckHyl0 CBal MOXHO NepefaBaTb TOMbKO
rocrie NorfHoOro 3amMmep3aHusi pacTBopa;

6) onyckHble - CBaW CMMOWHblE W Monble, CBOGOAHO (MMM C  NPUrpy3oMm)
norpy>xaemble B OTTasiHHbIA TPYHT B 30HE AMAMETPOM A0 ABYX HanGonblLumx
nonepeyHbIX pasMepoB CBau; AOMYCKAKTCS K MPUMEHEHUIO B TBEPAOMEpP3bIX
rPyHTax necyaHbIX U IMUHUCTBLIX, coaepxalmx He 6onee 15% KpynHOOGNOMOYHbIX
BKIIOMEHUI NpU cpegHeln Temnepatype rpyHTa no AnvHe cBau He Bbilwe MuHyc 1,5
°C:

B) Oypo3abuBHble (3abuBHbIE) - CBau CMOLHbIE W MNOMble, pacCYMTaHHble Ha
BOCMNPUATUE yAapHBIX Harpy3oKk W norpyxaemble 3abVBKON B NMUAEPHbIE CKBaXWHbI
(6e3 nnaepHbIX CKBaXWH), AnaMeTP KOTOPbIX MeHbLUe HanbosbLIero nonepevyHoro
CeyeHusi cBau; JOMYyCKaTCA K MPUMEHEHWMIO B NIACTUYHO-MEP3MbIX FPyHTax ¢
coaepXaHMeM KpyrnHOOBGNOMOYHbIX BKMoveHnn Ao 10% Ha ocHoBaHMM MPOBHBIX
NOrpy>KeHuii CBam Ha AaHHOW MrioLaakKe;

r) 6ypoobcagHble - nonbie cBau U CBan-060MOYKM, MOrpyaeMble B IPYHT MyTeM ero
pa3bypvBaHua B 3aboe 4epes MofiocTb CBav C MNEPUOANYECKUM OCaXVBaHUEM
norpy>xaemoi CBau; MPUMEHSAIOTCS MpU YCTPOMCTBE CBaWHbIX (PyHOAMEHTOB B
CMNOXHbIX  WHXEHEPHO-TeOKPUOMOTMYECKMX  YCIIOBMSIX M NpU Hanmuum
MEXMEepP3MOTHBIX MOA3EMHbIX BOA.

JonyckaeTcs NpUMeHsTb Apyre crnocobbl MOTpyXeHust cBail B
MHOrOfeTHEMEp3sble TPYHTHI, €CMM  3TO He MNPUBOAUT K  HEQonyCTUMOMY
MOBLILIEHWIO TEMMNEepaTypbl MPYHTOB OCHOBAHWS, YTO AOIMKHO GbiTh NMOATBEPKOEHO
3KCMNEepPUMEHTAsbHBIMU AaHHBIMU U TEMNIOTEXHUYECKUM PacHeToM.
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6.3.12 PaccTosiHWe Mexay ocsamu CcBal criegyeT npuHUMaTh paBHbIM:

ana 6ypoonyckHbix U BypoobcafdHbIX CBaW - He MeHee ABYX AMaMeTpoB
CKBaXVHbI MpU ee AvameTpe A0 1 M BKIMOYMTENBHO M He MeHee AuameTpa
CKBaXMHbI nrtoc 1 M npu ee anameTpe 1 M n Gonee;

NSt ONYCKHbIX, 6ypo3abuBHbIX N 3aOMBHbBIX CBal - HE MeHee Tpex HanbonbLLIMX
pa3sMepoB MONepPeYHOro CeYeHst CBaul.

Pa3smeleHne cBal B nnaHe, WX 4MCrio, pasmMepbl U cnocobbl ycTponcTBa
POCTBEPKOB Ha3HaA4alTCsl B 3aBUCUMOCTM OT KOHCTPYKLMW 30aHWS, pasmeLleHus
TEXHOMOTMYeCcKkoro 060pyaoBaHNS U Harpy3ok Ha yHOAMEHTbI B COOTBETCTBUM C
TpeboBaHusimmn CI 24.13330 ¢ y4eTOM pac4eTHON Hecylluel CrocoBGHOCTU CBai,
onpegensemMon cornacHo 7.2.2, BbICOTbl XorogHoro nognonbsa  (6.3.2) u
TemnepaTypHO-BNaXXHOCTHLIX BO3OENCTBUIA; YKIaaKa poCTBEPKOB MO FPYHTY UnK C
3a30poM MeHee 0,15 M OT NOBEPXHOCTU IPyHTA, a ANs YCTOeB MOCTOB - MeHee 0,5
M He JonyckaeTcsl.

6.3.13 Ctonbuartble UM nanTHble (yHOAMEHTbI, BO3BOAUMbIE HA €CTECTBEHHOM
MHOrofleTHeMep3noM OCHOBaHWM, crieyeT ycTpavBaTb COOPHO-MOHOMUTHBIMUA 1
MOHOMUTHbIMW. [TyBuHa 3anoxeHnst byHOAMEHTOB, MX pasMepbl WM Hecyllas
CMNOCOBGHOCTb YCTaHaBMBAKOTCS PacyeTOM COrMacHoO ykadaHusm 7.2.2-7.2.4, ¢
y4yeTom TpeboBaHui 6.2.1 1 6.2.2.

OO6paTHyto 3acbinky KOTIOBaHOB Nof, (hyHAAMEHTbI CrieAyeT Npou3BOAUTL, Kak
NpaBumo, BMaXHbIM TarnbiM (HEMy4YMHUCTBIM MPU MpoMep3aHun) rpyHToM. [pu

NbAMCTOCTW TPYHTOB OCHOBaHus i » 0,2 nop nogoluBoi dyHAaMEHTOB crieqyeT
ycTpamBaTb necyaHyto NoAyLLKY TOMUMHOW He meHee 0,2 M.

6.3.14 Tlpn NpPOEKTUPOBAHUMN COOPYXEHUA Ha WCKYCCTBEHHbIX OCHOBAHMSIX
(HackIinax unu nopckInkax) crnedyeT NpegycmaTpuBaTb YCTPOMCTBO dyHAAMEHTOB
MErKOro 3anoXeHusi (cTorbyatble, NEeHTOYHble, MIWNTHbIe, C BEHTUIMPYEMbIMM
KaHanamu u gp.). ®PyHaameHTbl criegyeT 3aknmafbiBaTb B MNpedenax BbICOTbI
NOACHINKK,  OfnpedensieMon  TensfioTEXHUYECKUM  pacyeToM € y4eToM
[OOMOMHUTESbHLIX MEPONPUATUN MO COXPaHEHWIO MEP3SIoro COCTOSIHWUS PYHTOB
OCHOBaHWI, NpeyCcMOTPeHHbIX 6.3.3 1 6.3.13.

MoAckinky criegyeT ycTpavBaTb W3 HEMYYMHWCTOTO MECYAHOro Mnn
KpYMNHOOGMOMOYHOrO rpyHTa, yKnagbBaeMoro nocre npomep3aHus
CEe30HHOOTTaMBaloLLEero Criost; AonyckaeTcs AN YCTPOMCTBa NOACHINOK NMPUMEHSITb
LurakyM UnnM Apyrve OTXoAbl MPOM3BOACTBA, €CMM UX OCafKu Mop Harpyskamu ot
COOPY>XEHU He Gorblue pacyeTHbIX, W eCrv OHW He MOABEPNKEHbI MOPO3HOMY
MYYEHWIO M Pa3pyLLEHUIO, PACTBOPEHWIO 1 Pa3MOKaHMI0.

Mpn ycTpoiicTBe ¢hyHAAMEHTOB Ha NOACHINKAX OCHOBaHUA W (OyHOAMEHTbI
crnepgyeT paccuuTbiBaTb MO Hecylwlel cnocobHocTn 1 aedopmauusm B
cootBeTcTBUM ¢ TpeboBaHuamm CI1 22.13330 1 ¢ y4eTOM pesynbTaToB NMPOrHO3HbIX
TensIoTEXHNYECKUX PAacCHETOB.

6.4 YcTponcTBO OCHOBaHUM U PyHOAMEHTOB Npu
MCMOJIb30BaHUM MHOTONETHEMEP3TbIX TPYHTOB NO
npuHuuny |l

6.4.1 Tpy NPOEKTUPOBaHUM OCHOBaHWN U yHOAMEHTOB 34aHWA U COOPYXKEHWUN,
BO3BOAMMbIX C MCMOMb30BaHNMEM MHOrONIETHEMEP3SbIX TPYHTOB Mno npuHumny I,
cregyeT npedycMaTpvBaTb  MEpOMpUSITUSt MO yMeHblueHwo  Aechopmauui
ocHoBaHMa (6.4.2) wnM  MeponpuaTUA MO NPUCMOCOBNEHWMIO  KOHCTPYKLWIA
COOPYXEeHUsi K BOCNPUATMIO HepaBHOMEPHbIX AedopMaumii ocHoBaHus (6.4.5),
Ha3HayaeMble Mo pe3ynbTaTtamM pacyeTa OCHOBaHUs No aecdopmaLmsiv.

Bbi6op ogHOro 13 ykasaHHbIX MEPOMPUATUI UMK UX COMETaHNS NPOU3BOAUTCS Ha
OCHOBaHMN TEXHWKO-9KOHOMMYECcKoro pacyeta. [lpy 9ToM MeponpusTus Mo
yMeHblUeHV0 AedopMaunii OCHOBaHus criedyeT npegycMatpueatb B mobom
cryyae, eCrnv pacyeTHble 0CaAKM COOPYXeHUS MPEBbILLAIOT 3HAYeHUs, AOMYCTUMbIE
MO apXUTEKTYPHbIM W TEXHOMOTMYECKUM TpeboBaHMAM, a ANs COOPYXEeHWH,
BO3BOAMMBIX MO TWUMOBBLIM MPOEKTaM, - TaKkKe YCTaHOBMEHHble ANA  HUX
npefernbHble 3Ha4eHus AedopMalnii Mo YCIIOBUAM MPOYHOCTU U YCTOMYMBOCTM
KOHCTPYKLMI.

MeponpuaTvs no  NpuCNOCOBNEHU0  KOHCTPYKLIMIA  COOPYXEHUS K
HepaBHOMEPHbLIM AedopMaLIMsiM OTTavBatOLLEr0 OCHOBaHWS CriefyeT Ha3HavaTb Mo
pesyrnbTaTam pacyeTa COBMECTHOW paboTbl OCHOBaHUS 1 COOPYKEHMSI.
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6.4.2 nsa ymeHblleHusi AedopMaLl i OCHOBaHWS B 3aBUCUMOCTU OT KOHKPETHbIX
YCIOBWI CTpOUTENbCTBA CriedyeT NpeaycMaTpuBaTth:

npegeBaputenbHoe (,D,O BO3BeAeHusA COOpy)KeHMH) UCKyCCTBEHHOE OTTanBaHue n
YyNNOTHEHWe rPyHTOB OCHOBaHWA;

3aMeHy IbAUCTbIX FPYHTOB OCHOBAHUA TanbiM WM Henpocago4vHbIM npu
OoTTanBaHUM necyaHblM Unu prﬂHOOGJ’IOMOHHbIM FPYHTOM;

orpaHn4yeHne FJ'IyGVIHbI OTTanBaHUA Mep3JiblX IPYHTOB OCHOBaHUA, B TOM 4uUcne
co crabunusauuei BerHeVI NOBEPXHOCTU MHOroNieTHeMep3sioro rpyHta B
npouecce aKkcnnyartaynum CoOopyXeHUs;

yBenuyeHve rmyGuHbI 3anoXeHus lyHOaMEHTOB, B TOM YuCrie C MPOpesKoit
NbAUCTLIX FPYHTOB U ONMpaHWMeM (yHOAMEHTOB Ha CKarbHble WM Apyrve
Maroc)KMMaemMble Npy OTTauBaHUM rpyHTLI.

6.4.3 [NyGuHy NpeaBapuTeNbHOMO OTTauMBaHWA WM 3aMeHbl NbAUCTbLIX MPYHTOB
OCHOBaHUsi Ha ManoCcXKMMaeMble Mpu OTTamBaHUU rPYHTLI CriedyeT ycTaHaBvBaThb
no pesynbTataM pacyeTa OCHOBaHWS MO AediopMauysivM COMMacHo yKasaHusim
7.3.10.

KOHTYpbl 30HbI OTTaMBaHWS UMM 3aMeHbl FPYHTOB OCHOBaHUS B MraHe AOMMkHbI
BbIXOAWTb 3@ KOHTYPbl COOPYXEHWs He MeHee 4YeM Ha TMOMoBWHY Fy6uHbI
NpeABapuTENIbHOrO OTTauBaHUs rpyHTa.

[onyckaeTcsi NpUHUMaTb MEHbLLYIO NSOWaab NPeaBapuUTESlbHOro OTTanBaHUs
WM 3aMeHbl TPYHTOB B NIiaHe, a Takxe NPOU3BOAUTB JOKarnbHoe npeaBapuTtensHoe
oTTauBaHWe rpyHTOB Nof dyHAaMeHTamm (BMECTO CMIIOLLHOTO OTTauMBaHus Nof
BCel MIowaablo COOpPYXeHUs1), ecrm 3To 06OCHOBAHO PacveTOM OCHOBaHUs MO
nedopmMaumsim 1 yCTONYUBOCTH.

OTTanBaHve rPyHTOB OCHOBaHWA MOXHO MpOM3BOAUTL crnocobamu
ANEKTPOOTTamBaHuA, NapooTTanBaHUA UK 3a CHeT ApYyrnx MICTOYHUKOB Tenna. Mpun
3TOM [OKHbI ObITb npegycMoTpeHbl Mepbl No obecneveHnio yCTaHOBJ'IeHHOVI
NPOEKTOM CTeneHn ynroTHEHNA OTTadHHOrO rpyHTa.

6.4.4 [ins orpaHWyeHns rmybuHbl OTTauBaHWUS PYHTOB B OCHOBaHUM COOPYXEHUS
cregyet npegycMaTpuBaTth YCTPOMCTBO TENMOU3ONMPYHOLLMX MOACHINOK U 3KPaHOB,
YBEMWYEHME COMPOTMBIIEHWUSI TeMnonepefaye MorioB NEPBbIX 3Taxen U apyrue
MEpPONPUATUA MO YMEHbLLEHUIO TEMMOBOrO BIMSIHUS COOPYXEHUS! Ha TPYHTbI
OCHOBaHWs, a Takxke cTabunusauunio BepxHer NOBEPXHOCTU MHOroNeTHEMEP3NOro
rpyHTa (B TOM 4ucre npyv HECIMBAOLIEMCS CE30HHOMPOMEP3AtOLLEM CIIOE) HIbke
rmyOuvHbI 3anoXeHnst NoAoWBbLI (hyHAAMEHTOB NMyTEM PEryriMpoBaHusi TEeMnepaTypbl
BO3Jyxa B NOAMOMbSAX UMM TEXHUYECKMX 3TaxaXx 30aHusl COrnacHo NpuroxexHuto E.

6.4.5 T[pucnocobneHne  KOHCTPYKLUA  COOPYXEHUA K  HepaBHOMEPHbIM
nedopmMaLMsim OCHOBaHWS JOMKHO o6ecnevmBaTbCs:

a) yBEeNnMYeHeM NpPOYHOCTU 1 MPOCTPAHCTBEHHOM XXECTKOCTY 34aHus, LOCTUraeMon
YCTPOMUCTBOM MO3TaXHbIX, CBSA3@HHbIX C MEPEKPbITUAMU KEeNe300ETOHHbIX |
aPMOKMPMNYHBIX MNosiCoB, ycuneHuem apMUpOBaHKst KOHCTPYKLIIA,
3aMOHOMMYMBAHUEM COOPHBIX 3NIEMEHTOB MEPEKPLITUS, YCUNEHWEM  LIOKOIbHO-
(byHOAMEHTHOI 4YacTu, PaBHOMEPHbIM PACMONIOKEHNEM CKBO3HbIX MOMEPEYHbIX
CTEH, @ TakXe pa3pe3Koi NPOTSHKEHHBIX 34aHUN Ha OTAEmNbHbIe OTCEKU ATMHON [0
NONYTOPHOW LUMPUHBI 3AaHUST;

6) yBenuyeHnem noJaT/iMBOCT M TMGKOCTUM COOPYXEHUsI MyTeM paspesku ero
KOHCTPYKLMA AedOpMaLMOHHbIMM LIBaMK1, YCTPONCTBOM LLUAPHUPHBLIX COMPSHKEHNI
OTAENMbHBIX KOHCTPYKLUMIA C Y4ETOM BO3MOXHOCTU WX BbIPABHUBAHWSI U PUXTOBKM
TEXHOMOrMYECKoro 06opyAoBaHus.

[onyckaeTca npegycmaTpvBaTb KOMOWHALMIO YKa3aHHbIX MeponpusaTuii
NPUMEHUTENbHO K OCODEHHOCTAM MNpOoeKTMpyeMoro coopyxeHus. [lpu aTom,
beckapkacHble Murble W OOLIECTBEHHble 3[4aHWst CreayeT, Kak npaBuro,
NpoeKTUpoBaTb MO XECTKOM KOHCTPYKTMBHOM CXeme; ANns  NPOMbILUIEHHbIX
COOPYXEHUN MOTyT NPUMEHSATLCA MBKMe M KOMOMHWMPOBaHHbIE KOHCTPYKTMBHbBIE
cxembl. LlokonbHO-byHOAAMEHTHYIO YacTb 3[aHuiA B TUMOBbLIX MPOEKTax crepyet
paspabaTtbiBaTb B HECKOJIbKMX BapuaHTax, pPacCyYWTaHHbIX MO MPOYHOCTU Ha
pasHble npeaerbl AonyCTUMbIX AedopMaLiui OCHOBaHUS.

6.4.6 IMpu ncnonb3oBaHNN MHOTONETHEMEP3MbIX IPYHTOB B Ka4eCcTBE OCHOBaHWI Mo
npuHumny Il cnegyet, Kak NpaBumno, NPUMEHNATbL:



a) ANs COOPYXEHUA C XeCTKOW KOHCTPYKTMBHOW CXEMOW, BO3BOAMMBbIX Ha
OTTauBalOWLMX FPYHTaX, - YCUMEHHbIE apMOMosiCamMu NEHTOYHble (hyHOAAMEHTbI, B
TOM uucre B BUAE IKECTKUX MEPEeKPEeCTHbIX JIEHT, BOCMAPUHUMAOWMX U
nepepacnpenensoumx  yCunusl,  Bbi3BaHHble  HEpPaBHOMEPHOW  OCafKow
OTTauBaloLLEro OCHOBaHWS!, 8 B HEOOXOAMMbIX CIlyyasix - MMTHbIE yHAAMEHTbI; Ha
NpeaBapuTENnbHO OTTasHHBIX M YNIIOTHEHHbIX FPYHTaX AO0MYCKaeTcs MPUMEHSTb
cTonbyatble, NEHTOYHble W ApyrMe Buabl (yHOAAMEHTOB Ha eCTEeCTBEHHOM
OCHOBaHWK, a Takxe CBaWiHble oyHAaMeHTbl, eCrv 3TO 0BYCIIOBIEHO IPYHTOBLIMM
YCNOBUSIMY;

6) ANA CoopyXeHU C MBKON KOHCTPYKTUBHOW CXeMOW - cTonb4vatble U oTAenbHO
cTosiume dyHOAAMEHTbl MOA KOMOHHbI, TMOKWE NEHTOYHble (hyHAaMeHTbl, a B
HEOOXOAMMBIX Cry4asix Takxe CBaviHble (oyHOAMEHTbI.

6.4.7 B cny4asx, korda B OCHOBaHUN COOPYXEHUIN 3aneratoT CKarnbHble U Apyrme
MarocxuMMaemble Mpy OTTaMBaHUM TPYHTbI, CregyeT NpUMEHSTb cTonbyarble
dyHAaMeHTbl, CBaliHble dyHAaMEHTbl M3 CBal-CTOEK, B TOM YMCIIe U3 COCTaBHbIX U
6ypoHabuBHbIX CBaM.

Csau criegyeT norpyxarb, kak npasuno, 6ypoonyckHbIM COCOGOM B CKBaXWHbI,
AMameTp KOTOpbIX He MeHee 4YeM Ha 15 cM npesbiwaet Hanborblwme pasMepb
MOMEepPEeYHOr0 CeYeHust CcBau, C 3anofiHeHveM CBOBGOAHOMO  MpocTpaHcTBa
LieMEeHTHO-NeCcYaHbIM MM ApYTMM PacTBOPOM MO NpoekTy. 3adenky CBan-CToek B
cKasbHbIe MPYHTbl HaAMEeXUT MPOWU3BOAUTL B COOTBETCTBUM C TpeGosaHuamu CI
24.13330.

6.5 TpeboBaHUA K NHXeHepPHOMN NOArOTOBKE TeppUTOpPUMN

6.5.1 B npoekTe OCHOBaHW/ U OyHOAMEHTOB Ha MHOrONEeTHEMEP3nbIX pyHTax
OOKHbl  ObITb  MPEAYCMOTPEHbl  MepPONpUSiITUST MO MHXEHEPHOW NOAroToBKe
TeppuTopum, obecreyvBaroLLe COBNMIOAEHNE PAacYETHOro MApPOreoriorMyeckoro u
TENrnoBOro pexuma rPyHTOB OCHOBaHWSA W NPeAoTBpaLleHVe 3po3uu, pasBUTUS
TepMokapcTa W Opyrux (M3MKO-Teornormyeckmx npoueccoB, NpUBOOALWMX K
N3MEHEHMWIO MPOEKTHOrO COCTOSIHUS TPYHTOB B OCHOBaHWM COOPYKEHWA NpU WX
CTPOUTENBbCTBE W 3KCNMyaTauuu, a Takke K HegonyCTUMbIM — HapyLIEeHWUSIM
NPUPOAHBIX YCIOBUIM OKpyxatoLlen cpefbl. Pa3paboTky MeponpusTuii HaanexuT
npoBogutb B cooTBeTcTBUM C TpeboBaHusimm CI_116.13330. TpeboBaHus k
MH)XEHEPHO-3KOITOMMYECKUM M3bICKaHWSIM A1 CTPOUTENbCTBA YCTaHOBMeHb! B [1].

6.5.2 NHxeHepHasi NOAroTOBKA OTAESbHbBIX CTPOUTENbHBIX MIIOWAA0K AOMKHA ObITh
yBsidaHa C OOLUeN WHXEHEPHON MNOATOTOBKOM W BEPTUKAmNbHOM MNaHUPOBKOM
TeppuTOpUM  3acTPOMKM B COOTBETCTBMM C reHniaHoMm u  obecneyvBaTb
OpraHW30BaHHbI OTBOZ, MOBEPXHOCTHbIX, HAAMEP3NOTHBIX U MEXMEP3IIOTHBIX BOA U
BOL CE30HHOOTTaMBAlOLLEro CIiosi C Hayarna CTpouTenbCTBa W B TeveHue
3KCNIyaTaLMOHHOrO Nepuoaa.

MoabesgHble NyTW M HacbiNM ANs NPOXOXOEHWUs TPAHCMOPTHLIX CPeAcTB U
paboTbl CTPOMUTENbLHOW TEXHUKU crieqyeT ycTpavBaTb [0 Havana paboT o
BO3BEAEHWNIO (PyHOAaMEHTOB.

6.5.3 Ha TeppuTopUM C MHOrONETHEMEP3NbIMA TPYHTAMW  BEpTUKarbHYO
NMaHUpoBKY MECTHOCTM CriefyeT NpPOU3BOAUTbL, Kak NpaBuio, noackinkoi. Mpu
NpYMEHEeHUN B HEOBXOAMMBIX Cry4asix CPe3oK M BbIEMOK FpyHTa [OIDkHbl ObiTb
MPUHSATEl MEPbl MO 3alMTe BCKPbITHIX JbAUCTbIX FPYHTOB OT MpOTauBaHus,
pa3mMbiBa ¥ OMOM3aHusi CKIMOHOB. MoaCkINKY MOXHO BbIMOMHATL CNOLLUHOW NO BCEN
3acTpavBaeMol TEPPUTOPUN UM NOA, OTAENbHBIE COOPYXXEHUSI UIU WX TPYMbl MpU
ycnoBun o6ecneyeHns CBOGOAHOIO CTOKa MOBEPXHOCTHbBIX BOA.

6.5.4 MNpy ncnonb3oBaHMM MHOTONIETHEMEP3IbIX PYHTOB NO NpuUHLMNY | nogchkInky
crepyeT BbINOMHATE, Kak MNpaBuUMo, B 3UMHUIA NEepuod Mocne npomep3aHus
CE30HHOOTTasBLUEro Crnosi rpyHta (He MeHee yem Ha 0,2 ™), nocrne
NpeaBapuTENbHON OYUCTKM MOBEPXHOCTW TPyHTa OT cHera. TonumHa 1 crnocob
yCTpOMCTBa MOACHLINOK MPUHAMAIOTCS B  3aBUCMMOCTM OT WX HasHa4eHus
Mep3II0THO-TPYHTOBbIX W TMAPOreoNorvHeCcKMX YCIIOBUIA.

Ha y4acTkax ¢ CUNbHOMbAUCTEIMU IPYHTaMU U NOA3EMHbIMY NbAamu criegyeT
ycTpavBaTb CNIOLWHbIE MO MMOWaAN TENou3onMpytoLLmMe NOACHINKU UMK 3KpaHbl,
TOMWMHY KOTOpbIX HEOBXOAMMO YCTaHaBMMBaTb PAacYeToM MO  YCMOBWO
NpenoTBpaLleHUss MpoTavBaHUs MOACTMMAOLEro NbAWUCTOrO [PyHTa COMMacHo
yKkasaHusM 8.2 M UCK/HOYEHVS  MOBbILLEHUS  NPUPOAHBLIX  TemnepaTyp
MHOroneTHemMep3arbiX rPyHTOB. YCTPOVICTBO NOACHLINOK, UCNOMb3yeMblX B KadecTBe
OCHOBaHWIN COOPYXXEHWUIA, criegyeT NPOM3BOAUTL COrMacHo ykasaHusam 6.3.14.

Mpy HEOGXOAMMOCTM MOHWKEHWSI NPUPOLHBLIX TemnepaTyp CUMbHOMbANUCTbIX
TPYHTOB M MOA3EMHbIX NbAOB B LENSX WCKIOYEHWs MPOLECCOB MON3y4ecTu
(npunoxeHve W) BO  BpemMs  3KCMnyaTauMOHHOrO  nepuopa,  criefyert
npegycMaTpuBaTh akTUBHYH TEPMOCTabunM3aLmio rpyHTOB OCHOBAHUSI C MOMOLLHO
ycTaHoBku COY.
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6.5.5 MNpu ncnonb3oBaHWM MHOroNeTHEMEP3SbIX PYHTOB B Ka4eCTBE OCHOBAHWIN MO
npuHUmMny Il BepTUKanbHyo NNaHWpOBKY AOMycKaeTcs OCYLUECTBISATb NOACHINKaMu
N BbleMKamu TrpyHTa. [loAcbiNkKM HagnexmTt ycTpavBaTb, Kak npasBuio, Mo
OTTasiHHOMY TPYHTY CIlIOSi CE30HHOM0 NpOMep3aHus-oTTavBaHus. BbleMkn rpyHTOB
[0MycKaeTCs BbIMOMHATL HA HENpPOCaAOYHbIX NPU OTTaMBaHWW TPYHTaxX UM ecrnu
NPeaycMOTPEHO MNPeAnocTpoeYyHoe OTTauBaHWe W YMNOTHEHWE [PYHTOB MOA
COOPYXEHUAMM.

YpoBeHb NMaHUPOBOYHbLIX OTMETOK, BbICOTY MNOACHIMOK, MyOWHbI BblEMOK
rPYHTOB, YKIOHbI BOAOOTBOASILLEN CETU cneayeT NPMHUMaTh C YYETOM pacyeTHbIX
0CafloK IPYHTOB Mpu oTTamBaHun. B Heobxoaumbix crydasx (CUnbHOMbAUCTHIE,
3aTopdoBaHHbIE UMM UMEKOLME HEPABHOMEPHYK NbAWCTOCTb PYHTbI) crnegyeT
OCYLLECTBISATb YacTUYHOE OTTamBaHWE UM 3aMeHy FPYHTOB BEpPXHEro MbAuCTOro
CIIOSl M YCTPOMCTBO TENSO3aLLMTHBIX 3KpaHOB COrmacHo 6.4.4.

[py BLICOKOM YpOBHE NOA3EMHbIX BOA, Heobxoaumo npegycmartpusatb Mepbl Mo
npeporepalleHuno 06BOAHEHUS 3arny6neHHb|x NoABarnoB UM TEXHUYECKMX dTaxen
30aHVSA: MNOOHSATUE YPOBHSI MMAaHMPOBOYHBLIX OTMETOK, YCTPOWCTBO [ApeHaxa,
NpOTMBOMINBLTPALMOHHbIE 3aBECbl, B TOM 4uCrie NbAorpyHTOBble W T.n. [pun
NPOEKTUPOBAHUN MPOTMBOMMIILTPALMOHHBIX 3aBeC BOAHbLIN GanaHc MnoA3eMHbIX
BOZ, Ha 3acTpavBaeMow TEPPUTOPUN LOSDKEH OblTb COXPaHEH.

6.5.6 B cocTaBe MeponpusTUiA NO MHXEHEPHOW MOArOTOBKE TEPPUTOPUM AOIDKHbI
6bITb  NPegyCMOTPEHbI  MPUPOAOOXPAHHbIE MEpONpPUSITUS, HampaBlieHHble Ha
BOCCTaHOBIEHNE HapyLLEHHbIX B NPOLLECCe CTPOUTENbCTBA NPUPOAHLIX YCIOBUN, B
cooTBeTCcTBUM C 16.4.

6.5.7 Ana obecnevyeHns yCTONYMBOCTU N IKCMNMyaTaLMOHHOW NPUrOAHOCTU 34aHUA
N COOPYXEHUA Npu MPOKIaAKke HapyXHbIX CETel CUCTEM BOAOCHAGXeHUs,
KaHanu3awuuy, TennocHabxeHus cregyeT npefycmMaTpvBaTh, Kak NpaBumno, TOT e
NPUHLUMN UCNOMNb30BaHUA MHOroreTHEMEP3MbIX MPYHTOB B KayecTBe OCHOBaHWM,
KOTOpBbIN MPUHAT AN 34aHWIA 1 COOPYXEHMUI, pasmeLLaeMblX Ha JaHHOW TeppUTOpun
3acTponkun. [pyMeHeHMe pas3nuyHbIX MPUHLMNOB AOMYCKaeTCs Mpu  YCroBum
NPOKNaAKN CeTeln, Kak MpaBwumo, B KaHanmax Ha TakoM pacCTOSHUM OT 34aHui 1
COOPYXEHUIA, NPU KOTOPOM HE MPOM3OMAET U3MEHEHUsI pacyETHbIX TemnepaTyp
OCHOBaHW/A 34aHUA W COOPYXEHWA, WM  NpU  MPUMEHEHUM OpYyrux Mep,
npeaycMoTpeHHbIX 6.1.5.

BBoAbl 1 BbINYCKN MHXEHEPHbIX CEeTeln B 3[aHUSIX WM COOPYXEHUAX W
NpoKMagKy oSTUX ceTeil B NOAMOMbAX W TEeXHUYEeCKUX oTaxax cregyet
OCYLUECTBMATL MO MPUHLMMY MCMOMb30BaHUA MHOTOMETHEMEP3bIX  [PYHTOB,
NPUHATOMY AfS [AaHHOTO 34aHus WM COOpYXeHusi. KOHCTpyKuusi BBOOOB WU
BbINYCKOB JO/MKHA ObITb TaKoi, 4TOBbl MPM UCMOMb30BaHUA MHOTOMETHEMEP3TbIX
TPYHTOB B KayecTBE€ OCHOBaHUs MO npuHUMNy | uckmoyvanacb BO3MOXHOCTb
MECTHOTO OTTaMBaHUs [PYHTOB WM MOBbILIEHWSt (NPOTWB YCTaHOBMEHHOW B
NpoeKTe) UX pac4eTHON TemnepaTypbl, @ NpU UCMOMb30BaHWUW FPYHTOB B KayecTse
OCHOBaHMA No NpuHUMMY Il - ycKOpEeHHOro MeCTHOro OTTamBaHUsA 1, Kak CreacTeue,
yBEIIMYEHHON HepaBHOMEPHOCTY AedopMaL v OCHOBaHWUSA yHOaMEHTOB.

7 PacyeT ocHOBaHuU1 1 hyHaAaMeHTOB

7.1 O6wme yKkasaHus

7.1.1 Tpn NPOEKTUPOBAHUM OCHOBaHWIA U (PyHOAMEHTOB COOPYXEHWUI, BO3BOAUMbIX
Ha MHOrofieTHEMEP3nbIX rPyHTax, credyeT BbINOMHATL TENNIOTEXHUYECKME pacyeTbl
OCHOBaHWsl U pacyeTbl OCHOBaHUst U hyHAAMEHTOB Ha CUMOBble BO3deWcTBus. B
pacyeTax OCHOBaHWsi W  (yHOAMEHTOB HAAMNEXUT  y4uTbIBaTb  MPUHLMN
MCMOSb30BaHWS MHOTOSNIETHEMEP3IIbIX FPYHTOB B KQYECTBE OCHOBaHUs, TENIOBOE U
MexaHM4ecKoe B3aMMOOeNCTBNE COOPYKEHUS U OCHOBaHWS.

7.1.2 OcHoBaHus W dyHOaMeHTbl CredyeT paccyuTbiBaTb MO ABYM rpynnam
npeaenbHbIX COCTOSIHWIA: MO NEPBOM - MO HECYyLUen CrnocoBHOCTKU, NO BTOPOW - MO
gedopmauuam  (ocagkam, nporvbam M np.), 3aTPYAHSIIOLLMM  HOpPManbHY0
3KCNIyaTauMlo  KOHCTPYKLIMA  COOPYXXEHWsl, a 3feMeHTbl ) Kene30beTOHHbIX
KOHCTPYKLMI - 1 MO TPELLMHOCTONKOCTU.

[Mpn pacyeTe No npeaensHbLIM COCTOSIHUSIM HECYLLYHO CMocoBHOCTL OCHOBaHUS U
ero oxvgaemble gedopmauum crieqyet ycTaHaBnMBaTb C y4eTOM TemnepaTypHOro
pexvma [pyHTOB OCHOBaHusl, a npu npuHuMne | - Takke C y4eToMm
NpOAOIMUTENBHOCTU AENCTBUSI HAarpy30K U PeoriorM4eckmnx CBOVCTB MPYHTOB.

dyHOaMeHTbl Kak aNeMeHTbl KOHCTPYKLWIA B 3aBUCUMOCTW OT UX matepuana
crefyet paccuuTbiBaTb B COOTBETCTBMM C TpebosaHusamu CIT_16.13330, CI
35.13330, CI1 63.13330, CI1 64.13330. PacyeT ykasaHHbIX KOHCTPYKLWIA NpuBeaeH
TaKke B [4] v [5].

7.1.3 PacyeT oCHOBaHWii criedyeT NpoM3BOAUTb:
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a) Mpu UCMOSb30BaHUM MHOMOMETHEMEP3STbIX MPYHTOB MO MPUHLMMY |: MO HecyLuen
CrnocoGHOCTU - AN TBEPAOMEP3NbIX PYHTOB; MO HECYLen CrnocoBGHOCTU K
AedopmaumamM - AnNA NAacTUYHO-MEP3MbIX U CUMbHOMBAUCTLIX MPYHTOB, @ Takke
NoA3EMHbIX NbA0B;

6) Npn MCNoNbL30BaHWN MHOTONETHEMEP3IbIX PYHTOB MO NpuHUMNy II: No Hecylen
CNocoBHOCTH - B crnyyasx, npegycMoTpeHHbIx CI 22.13330; no gedopmaLmsm - BO
BCeX Cry4asix, Mpy 3TOM A1l OCHOBaHWI, OTTaMBaIOLLMX B NpOLLecce aKcnnyaTaumum
CoOpyXeHusi, pacyeT no fAedopMauusM HaanexuT MPOUM3BOAUTb W3 YCMoBUS
COBMECTHOWN paboTbl OCHOBAHWS 1 COOPYXEHUS.

PacyeT ocHoBaHuii no gedopmMaumsim crnefyeT npousBOAWUTb HA OCHOBHbIE
COYETaHUsi Harpy3ok W BO3AEWCTBWIA; pacyeT Mo Hecylelh CnocobHOCTU - Ha
OCHOBHbI€E 1 0COOble COYEeTaHNs Harpy3oK 1 BO3AEeCTBUNA.

7.1.4 HarpyskM u BO3[eWCTBUS, NepefaBaemMble Ha OCHOBAHWSI COOPYXEHWEM,
crnefyeT ycTaHaBnvMBaTb pacyeToM B COOTBETCTBUM ¢ TpeboBaHuamm CI 20.13330
C ydeTom ykasanui CI1 22.13330, CI1 24.13330, a A4ns OCHOBaHWI ONop MOCTOB 1
Tpy6 noa Hackinamu - cornacHo CI1 35.13330.

Mpy ncnonb3oBaHW MHOTONETHEMEP3bIX TPYHTOB MO MPUHLUWMY |, €Cnn rpyHTbI
OCHOBaHWS HaxofsTCs B TBEPAOMEp3NioM COCTOsiHMM, a Takke B cryyasix,
npepycmatpuBaemblx CI1_22.13330, Harpy3kM M BO3AEWCTBMS Ha OCHOBaHWe
JornyckaeTcs HasHavaTb 6e3 yyeta ux nepepacnpegeneHust HagdyHaaMeHTHbIMU
KOHCTPYKLUSIMU COOPY>KEHWSI.

Mpn ncnonb3oBaHWM MHOrONETHEMEP3IIbIX MPYHTOB B Ka4eCTBE OCHOBAHMUS MO
npuHumny Il Harpy3ku Ha ocHoBaHWe crieflyeT onpefernsiTb, Kak NpaBusio, C y4eTom
COBMECTHOI paboTbl OCHOBaHWS 1 COOPYKEHUS.

7.1.5 Harpy3ku 1 Bo3geincTsus, kotopble no CI 20.13330 MOryT OTHOCUTBCS Kak K
OJMTENbHbIM, Tak M K KpaTKOBPEMEHHbIM, MpU pacyeTe Mep3rnbiXx OCHOBaHWIA MO
HecyLLel CNocOBHOCTU AOMKHbI OTHOCUTLCS K KPaTKOBPEMEHHBIM, a Npu pacyeTte
OCHOBaHWI Mo Aedopmanusm - K AnUTeNbHbIM.

Bo3sgeiicTBysi, Bbl3BaHHbIE OCaKaMy IPYHTOB NPy NPeayCMOTPEHHOM B NMPOEKTe
OTTauBaHUM WX B MPOLECCE 3KCMIyaTauunm COOPYKEHUsl, cregyeT OTHOCWUTb K
ONUTENbHbIM;  BO3AEUCTBUS,, CBSi3aHHble C  BO3MOXHbIM MpoTauMBaHueM U
npocagKkamm rpyHTOB MNpY HapyLLEHWUSIX 9KCMyaTaLWOHHOTO PEXVIMa COOPYXEHUS, -
K 0COBbIM.

7.2 PacyeT ocHOBaHWI 1 (hyHAAMEHTORB npwu
MCNOJIb30BaHUN MHOTOJIeTHEMEP3SbIX FPYHTOB MO
npuHuuny |

7.2.1 PacueT ocHOBaHWIA hyHOAMEHTOB MO NepPBON rpynne npeaerbHbIX COCTOAHUA

(no HecyLen cnocobHOCTM) NPOU3BOAUTCA UCXOASA U3 YCIOBUSA

B, Iy, (7.1)

rae & - pacyeTHasa Harpy3ka Ha OCHOBaHue;

F, - Hecyl@as cnocoBGHOCTb OCHOBaHWsi, onpeaernsieMasi pacyetom (7.2.2), a
ANt OCHOBaHUI CBalHbIX (PyHAAMEHTOB - JOMOMHUTENbHO U MO AAHHLIM MOMEeBbIX
ncnbiTaHni cear (7.2.11) n cTaTmyeckoro 3oHaAMpoBaHus (npunoxexwe J);

Yn - KOI(PAMUMEHT HaOEKHOCTM MO OTBETCTBEHHOCTU  COOPYXEHWS,
NPUHMMaeMbI B COOTBETCTBUM C TpebosaHusmmn CI1 22.13330 B 3aBMCUMOCTU OT
BMAA W YPOBHSI OTBETCTBEHHOCTW COOPYXXEHWSI, @ AN OCHOBAHUI OMOp MOCTOB -
cornacHo CI135.13330 1 ykazaHusim 12.13.

7.2.2 Hecyuas crnocoBGHOCTb OCHOBaHUA &, KH, BEpTUKanbHO HarpyxeHHoM
BUCSIHEN CBan UM cTonbyaroro dpyHaameHTa onpegensieTcs no dopmyne

n
By =ypre(RA+ ZIRaf,J'Aaf,J') ) (7.2)
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rae f - TeMnepaTypHbi KO3GMLMEHT, YUUTLIBAIOLLMIA U3MEHEHWSI TeMnepaTypbl
TPYHTOB OCHOBaHWSl U3-32 CIlydalHblX W3MEHEeHW i TemnepaTtypbl HapyXHOro
BO3AyXa, ONpeaesnseTcs no ykasaHusamM npurnoxexus MM,

¥, - KO3(PPMUMEHT YCNOBUIN pabOTbl OCHOBaHWS, NMPUHUMAEMbI MO yKa3aHUAM
7.2.4;

R - pacyeTHOe COMPOTMBMEHWE MEP3rioro rpyHTa mnog HWKHMM KOHLLOM CBau
WM NoA noAdowBoi cTonbuyatoro dyHaameHTa, klla, onpenensieTcs corfacHo
yKazaHusim 7.2.3;

A - nnowaab nofowBbl cTonGYaToro yHAaMeHTa unv nrolab OnvpaHus

CBau Ha TPYHT, M2, MpuHUMaemasl Ans ChMOWHbIX CBal paBHOW Mrowaan ux
MoMNepeyHoro ceveHust (v NIoLWaaM YLLMPEHUs), ANs NOMbIX CBai, NOrpy>KEHHbIX C
OTKPbITBIM HVXKHUM KOHLIOM, - NIOWaamn MonepeyHoro ceveHust csam GpyTTo npu
3arMorHEHUM ee MOSIoCTY LIEMEHTHO-MECYaHbIM PACTBOPOM UMK IPYHTOM Ha BbICOTY
He MeHee Tpex AuaMeTpoB CBau;

Rgr s - pacyeTHOE COMPOTMBIIEHWE MEPSIIOTO FPYHTA WM TPYHTOBOTO pacTBopa
caBwry no 60KoBOW NOBEPXHOCTN CMEP3aHUs CBau UM cTonbyaToro dyHaameHTa B
npepenax i -ro crnos rpyHTa, klla, onpegensemoe cornacHo ykasaHuam 7.2.3;

z‘laf,;- - nrowaab MOBEPXHOCTM CMep3aHusl 1-T0 CJiosi FpyHTa ¢ GOKOoBOM
NOBEPXHOCTbIO CBau, a Ansi cTonbyaTtoro dyHaamMeHTa - nnowaib NMoBEPXHOCTU

CMep3aHust TPYHTa C HUXHEN CTyneHbio dyHaameHTa, m2;
# - YMCIO BbIAEMNEHHbIX MPY pacyeTe CroeB MHOMOIETHEMEP3Oro rpyHTa.

MpumedaHus

1 MNpu pacyeTe Hecyllel cnocobHOCTU OCHOBaHUS CToNG4aToro dyyHaameHTa curnbl
CMep3aHua TpyHTa, onpegensieMble BTOPbIM craraemblM  doopmynbl  (7.2),
YYUTBIBAIOTCA TOMbKO MPU  YCMOBUM BbIMOMHEHUS 0OpaTHOW 3acbinky nasyx
KOTNOBaHa BMaXHbIM IPYHTOM, YTO JOIMKHO BbITb OTMEYEHO B MPOEKTE.

2 B cnyyasix, korga Crolt CEe30HHOTO MPOMEep3aHUsi-OTTaMBaHWUsS He CNMBaeTCsl C
MHOTONETHEMEP3MbIM  FPYHTOM, HECYLLyl0 CMOCOGHOCTbL CBali B npegenax
Hemep3rnoro crnos rpyHTa gonyckaetca yuutbiBatb no CI1 24.13330. [Npu aTtom
OOIKHbI ObITb MPEeAyCMOTpeHbl Mepbl MO cTaburmsaumu BepxHEN MOBEpXHOCTU
MHOTONETHEMEP3MNOro FPyHTa, a pacyeTHble COMPOTUBMEHUS TanMKOBbLIX PYHTOB
(kpome KpYNMHOOBIIOMOYHbBIX 1 MECKOB CO CTEMEHbIO BNaXHOCTU He NpeBbILatoLLen
0,8) Bmonb OOKOBOW MOBEPXHOCTM CBa, MPUHUMAaeEMble MO HOPMAaTUBHBIM
Tabnmuam CI 24.13330, cneagyet 6paTtb C NoHWxaroWmMmn koadpdmumnertamm: 0,8 -
ONs IMUHAUCTBIX rpyHTOB, 0,9 - Anst mecyaHblX BOAOHACHILEHHbIX TPYHTOB; ANS
OPYIUX FPYHTOB MOHWKAOLLME KO3PMLNEHTBI ONPEAENSIOT MO OMNbITHLIM AaHHbIM.

7.2.3 PacuyeTHoe OaBneHue Ha Mep3nbli FPYHT nog NoAoLwBon dyHOameHTa A U1
pacyeTHble COMPOTMBIIEHUSI MEP3IION0 MPYHTa UMK IPYHTOBOrO pacTBopa CABUIY Mo

MOBEPXHOCTU  CMep3aHus  dyHOameHTa Raf yCTaHaBMBaOTCA MO  AaHHbIM
MCNbITAHUA TPYHTOB, MPOBOAMMBIX B cooTBeTcTBuM € [OCT 12248, c y4eTom

Koa(hhMUMEHTa HAAEXHOCTU MO [PYHTY ¥g, MPUHMMaeMoMy cornacHo 5.8, u
pacyeTHbIX TemnepaTyp [pyHTa oOcHoBaHusa T, T, n 7T, onpepensembix

TEnnoTexXHNYECKUM pacHeTom no 7.2.7.

Mo pe3ynbTatam UCMbITaHUIA MPYHTOB LLAPUKOBBIM LLTAMMOM MM Ha OQHOOCHOE
cxaTtune pacyeTHble 3HaveHusa £, kla, BblumcnaTcs no ¢)0pmyne

R=5Tcyly, +nd, (7.3)


http://docs.cntd.ru/document/1200084538
http://docs.cntd.ru/document/1200084538
http://docs.cntd.ru/document/1200084869

rpe ¢, - HOpMatMBHoOe 3Ha4veHue npegenbHO AONUTENIbHOro cuensieHus, kMa,
NPUHUMaEMoe paBHbIM: ©y = ng;q ApU UCNbITAHNAX FPYHTOB LWAPUKOBLIM LLUITAaMMNoM

M e, =058, - npu UCMbITaHUSX Ha OHOOCHOE CXatue, IMme fum W Ry -
COOTBETCTBEHHO MpefdenbHO  ANMTENbHOE — JKBMBANEHTHOe  cuenreHve U
COMpPOTUBIEHNE IPYHTa OLHOOCHOMY CXaTWIo;

¥1 - PACYETHOE 3HaYeHMe yaernbHOro Beca rpyHTa, kKH/M3 ;

d - rybuHa 3anoxeHns yHaameHTa, M;
Yg - KOI(PDMLIMEHT HALEXKHOCTH MO IPYHTY.

HopmaTuBHoe 3HaueHue ¢, [OMyckaeTcs MPUHWMATL COTMacHO yKasaHusim
pEeKOMEHAYeMOro npuroxeHus J1.

B cryyasix, npeaycMoTpeHHbIX 5.9, pacyeTHble 3HauyeHust & n Rgr
[OMycKaeTcsi NpUHUMAaTh no Tabnuuam npuroxexus B.

Mpy pacyeTax Hecyllell CMOCOGHOCTVM OCHOBAHWI 3Ha4YeHUs R crepyet

NPVYHUMaTL: AN1s CBaliHbIX (lyHAAMEHTOB - MPY pacyeTHON Temnepatype rpyHTa T,
Ha rmybuHe z , paBHOW rny6GuUHe NorpyxeHust ceau; Ans ctonbyaTbix PyHAAMEHTOB -

npy pacyeTHOWl Temnepatype rpyHta Ty, Ha rnyGuHe 3arnokeHust MO4OLBbI
dyHaameHTa.

PacueTHble conpoTuBrEHVst caBury R@f,,- cregyeT MpUHUMaTb: AN CBaWHbIX
dyHOAMEHTOB - Mpu TemnepaType rpyHTa T, Ha rnybuHe cepefuHbl i-ro cros
rpyHTa; Ans cTonbyaTbiX (yHAAMEHTOB - NpW Temnepartype rpyHTa 1, Ha rmybuHe,
COOTBETCTBYIOLLIEV CePeMHE HIDKHEN CTyneHn dyHaameHTa.

Mpyu pacyeTax Hecyle CMOCOBHOCTM OCHOBaHMS BUCSYEl CBaw,
PacrnonoXeHHON B OAHOPOAHbLIX MO COCTaBY MHOrOfIETHEMEP3IbIX FPyHTaX, Mo
dopmyne (7.2) 3HaveHus Raf NpUHUMaeTCs NpU CpeaHei (3KBMBANEHTHON)
Temneparype rpyHta 7, (7.2.7).

[nsi 6ypoonyckHbIX CBall pacyeTHOe COMPOTWBIIEHWE CABUTY Heobxoaumo
NpYHUMaTb HaUMEHbLUMM U3 3HAYEHW CABUra No NMOBEPXHOCTU CMEP3aHusi cBaum
Raf W cABwra no rpyHTy unn GypoBomy pacteopy R ; Ans 6ypoHaGuBHbIX CBal -
no 3HaueHuo K., . Mpy pacuyeTe HecyLwen cnocoGHOCT KOMBMHMPOBaHHBIX CBa

(nepeBomeTanIMyecknx, COOPHO-MOHOMMTHLIX W [Ap.) 3Hadenus Ry crepyer
NpUHYMaTb C YY4eTOM HEOAMHAKOBOW MPOYHOCTU CMep3aHusi C TPYHTOM WX
pa3nuYHbIX 3IEMEHTOB B COOTBETCTBUM C YKa3aHUSIMMU NPUIoxeHust B.

Ons cBan (kpome Gypo3abuBHbIX), ONMPaeMbIX Ha NecYaHO-LLeGeHOYHYo
NoayLLKY BbICOTOW HE MeHee Tpex AMaMeTPOB CKBaXUHbI, NPy AUameTpe CKBaXMHbl
He Ooree nomnytopa AMameTpoB CBau, pacyeTHOe 3HayeHue £ ponyckaeTtcs
npvHUMaTb OMs FPyHTa MOAyLKW, @ 3HavyeHve 4 - paBHbIM mMrowaan 3abos
CKBaX»MHbl. [Mpn onupaHum cBal Ha NbOUCTbIE PYHTbI C NbAUCTOCTbIO i 20,2
pacyeTHble 3HavyeHus E crneayeT MpuHUMaTb C MOHWXAIOWWMM KO3dMLMEHTOM

# =1-d;.

[na KpaTKOBPEMEHHbIX Harpy3oK C BpemMeHeM AEeWCTBUSA {, PaBHbIM WX
MEHbLUUM NPOAOCIHKUTENBHOCTW NMEePEepPbIBOB MEXAY HUMU, pacHeTHble 3Ha4YeHus &

n Raf [0MycKaeTcsi NPUHMMaTh C NOBbILLAIOLMM KO3(MDULIMEHTOM #; (KpOMe ornop
MOCTOB) B COOTBETCTBUM C AaHHbIMU Tabnumubl 7.1.

Tabrmua 7.1

Bpems nencteusa || 0,1 0,25 0,5 1 2 8 24
Harpysku £, 4

Kos UMeHT 7 1,7 1,5 1,35 (1,25 1,2 11 1,05




7.2.4 KoahdmLMeHT ycroBuii paGoTbl OCHOBaHUS ¥, MPUHUMAaeTCcs rno Tabnuue 7.2
B 3aBUCMMOCTM OT BMAa U crnocoboB ycTpoicTBa ¢hyHOAaMeHTOB (Kpome omnop
MOCTOB).

Tabnuya 7.2

Buabl doyHaameHTOB 1 cnocobbl Ux ycTponcTea
Al dyHA yeTp KoadhdpmumeHT v,

Crtonbuatele wn  pgpyrve  Bugbl  dpyHgameHnToB  Hal| 1,0
€CTECTBEHHOM OCHOBaHUM

To e, Ha noacbInkax 0,9

BypoonyckHble CBan C NpYMeHEHWEeM rPyHTOBbLIX pacTBOpPOB, || 1,1
MPeBbILALMX MO MPOYHOCTM CMep3aHUs BMeLLaloLpe
TPYHTbI

To xe, Npy paBHOMEPHOW NPOYHOCTU IPYHTOBLIX pacTBopoB u || 1,0
BMELLAOLLETO rPyHTa

OnyckHble 1 6ypoHabuMBHbIE cBan 1,0

BypoobcagHble, 3abuBHble u 6ypo3abuHble cBau npu| 1,0
avameTpe naepHbIX ckBaxviH meHee 0,8 anameTpa cBan

Bypo3abusHble npu 6onbLuem guameTpe nuaepHbix ckeaxuH || 0,9

3HaveHus koadhdmLmeHTa ¥, , NpvBedeHHble B Tabnuue 7.2, gonyckaertcs
yBENMMYMBaTbL MPOMOPLMOHANbHO OTHOLLEHWIO MOMHOW Harpy3kn Ha dyHAaMeHT K
CYMME MOCTOSIHHBLIX U ANMUTENbHBLIX BPEMEHHbBIX Harpy3ok, Ho He Gornee yem B 1,2
pasa, ecnv pacyeTHble 3HaveHusi AedopMaluii OCHOBaHWS Npu 3ToMm He ByayT
npeBbIWaTh NpeaesibHO A0NYCTUMbIX 3HAYEHUN.

7.2.5 lMNepepava Ha byHAAMEHTbI MPOEKTHbIX HAarpy30K 4OMyckaeTcs, Kak NpaBurio,
npv Temneparype rpyHTOB B OCHOBaHUM COOPYXEHWSI HE Bblle YCTAHOBIIEHHbIX Ha
9KCNIyaTauMOHHBIA Mepuog  pacyeTHbIX 3HadYeHuin. B Heobxoammbix cryyasix
crnepyet npegycMaTpvBaTb MepONpUsITUS MO NpeaBapuTesibHOMY (40 3arpyXeHus
dyHOAMEHTOB)  OXNaXOEHWo  MMacTUYHO-Mep3nbix  rpyHToB  (6.3.5)  go
YCTaHOBIIEHHbIX PACYETOM 3HaYEHUIA TEMNepPaTypsbl.

Mpun cooTBETCTBYIOLLEM 0OOCHOBaHNM pac4eToOM OCHOBaHUSA No AedopMaumsm
[onyckaeTcs 3arpyxaTh (yHAAMEHTbI NPU TeMNepaTypax rpyHTa Bbille PacHeTHbIX,
HO He Bbiwe 3HadeHni: T =Ty =05 °C - ana necuaHsIX W KPyMHOOBIOMOUHBIX
rpyHtoB M T =Ty =1 °C - pna rmunmetoix, me Ty - Temnepatypa Havara

3amepsaHus rpyHTa (B.5). Hecylias cnoco6HOCTL OCHOBaHWS &, B 3TOM Cryyae
OOIDKHA ONPEAEnaTbCS NMpPU pacyeTHbIX TemnepaTypax rpyHTa, ycTaHaBnMBaeMblxX
6e3 yyeTa TennoBOro BMMAHWUSA CoOpyXeHus no dopmyne (7.8), npuHUMas

KO3dPMLMEHT ¥ NO pacyeTy.



7.2.6 PacueTHble Temnepatypbl rpyHToB Ty, T, w7, onpepensiotcs pacyeTom
TENsIoBOr0  B3aMMOLEWCTBUS COOPYKEHUSI C  MHOTONETHEMEP3NbIMU  TPyHTamu
OCHOBaHWSi B NEPUOAMYECKM YCTaHOBMBLLEMCS TEMSIOBOM PEXUME C YYETOM
nepemMeHHbIX B FojOBOM Nepuoae YCroBuin TennooGMeHa Ha NMOBEPXHOCTH, hopMbl
1 pa3sMepoB COOPYXeHUs!, FyOUHbI 3aroXeHWst U pacronoxeHusi (yHOaMEHTOB B
nnaHe, a Takxe TENSIOBOTO pexunMa COOPYXEHUS U NPUHATBIX CNOCOOOB 1M CpeacTs
COXPaHEHWS MEP3IIOr0 COCTOSHWUSA FPYHTOB OCHOBaHUSI.

Mpu pacyeTax MHOrONETHEMEP3SbIX OCHOBAHWI MO HECYLLEN CMOCOBHOCTU U

fedopmaumsm  pacyeTHble TemnepaTypbl rpyHToB Tp,, T, w7, cneayet
NPUHYMATL PaBHbLIMU:

T - MakcumanbHOW B rOAOBOM  fepuode TemnepaTtype rpyHTa B
YCTaHOBMBLUEMCS 9KCMIyaTaLMOHHOM PexvMe Ha riyGuHe 3anoxeHns dyHaameHTa

Z4 , OTCYUTLIBAEMOW OT BEPXHEN NOBEPXHOCTN MHOTOSIETHEMEP3IIOro TPYHTa;

T, - MakcumarnbHOM B ro4OBOM Mepuode CpepHen no rrybuHe 3anoxeHust

dyHOaMeHTa Z; TemnepaType MHOMONeTHeMEpP3rioro rpyHTa B yCTaHOBMBLLEMCS
3KCNIyaTaLMOHHOM peXxviMe (3KBMBAreHTHasi TemnepaTtypa rpyHTa);

T, - TemnepaTtypa MHOTONIETHEMEP3NOro pyHTa Ha AaHHOW rmyGuHe z OT ero

BEpPXHEN NOBEPXHOCTH, NMPUHUMAEMOIi HA MOMEHT YCTaHOBIIEHWS TeMnepaTypbl 7, .

7.2.7 [Ona ocHOBaHWA CBalHbIX, CTOMO4YaTbIX W APYrMX BUAOB (DyHOAAMEHTOB
COOPYXEHUIA C XOroAHbIM (BEHTUNMpPyeMbiM) MOAMNONbLEM, ONop Tpy6onpoBOAOB,
TIMHUIA 3nekTponepeaaYyn, aHTEHHO-MaYTOBbIX COOPYXEHUIN, KPOME OCHOBaHWIA Ornop

MOCTOB, pacyeTHble TeMNepaTypbl rPyHToB 7y, T, 1 T, monyckaeTcs onpedenstb
no chopmynam:

0ns 0CHO8aHUU coopyxeHuli ¢ X0r0OHbIM ModnosLem

noA cepenuvHom COoopyxeHuna

Tonse =00 ~ T dotm e + Tn ~Tooky + Ty, (7.4)
noA KpaeM COopyxeHuA

Tge =00 Ty domae +(T0 ~To)050y 5, +iy) + Tip | (7.5)
noga yrramMu CoopyKeHus

Tnge = ~Topdotm ae +(T0 —T0. 750 50 +H3) + Ty, (7.6)

Ons orop fuHUU anekmpornepedadu, aHmeHHO-Ma4moebiX COOPYXeHul u
mpy6ornpogodos

Toze =T - ?}Jf)am,z,ekfs * %f s (7.7)



roe Tj - pacueTHas cpegHerogosas TemnepaTypa Ha BepxHeil NOBEepXHOCTM
MHOTOMETHEMEP3IOro  fPpyHTa B OCHOBaHWM COOpyxeHusi, °C, onpepensemas
cornacHo npunoxexuto [;

Ty - TemnepaTypa Hauaria 3amep3aHusi IpyHTa, °C, onpeaernsiemas CornacHo
npunoxeHuto b;

Ty - pacueTHas cpegHeropoBas Temnepatypa rpyHta, °C, onpegensiemas
cornacHo npuroxexuio I

Oy, 0, U, - KOAMUUMEHTBI CE30HHOTO M3MEHEHMUsSI TEMMepaTypbl PYHTOB
OCHOBaHusi, MpUHMMaeMbix Mo Tabnuue 7.3 B 3aBUCMMOCTM OT 3HaYeHus

napametpa Z./5 {2y ¢S (40.5),

rne z - FJ'Iy6VIHa OT KPOBJIM MHOIONIETHEMEP3JIOro rpyHTa, M;

Cf - obbemHas TennoemkocTb, [bxk/(m3-°C), onpepensiemMble COrMacHO
npunoxenuto b;

X £ - TEennonpoBOAHOCTL Mep3rnoro rpyHta, BT/(M3:°C)*, onpenensemsie
corracHo npuroxexuio b;

* BeposiTHO, owmbka opurmHana. CnepyeT uutate BT/(M-°C). - MNMpumevarune
U3rotoBuTENs 6a3bl faHHbIX.

ky, k9 v k3 - KO3(PMLMEHTBI TEMNOBOTO BIMSIHUS COOPYXEHWS, NMPUHUMAEMbIe

no Tabmmue 7.4 B 3aBUCUMOCTM OT OTHOlWeHwA =z/8 wniLif, L wni -
COOTBETCTBEHHO AJIMHA U LLMPUHA COOPYXEHVISI, M;

kg - KO3(HMLMEHT TENSOBOro BIMSIHUS U3MEHEHUSI MOBEPXHOCTHBLIX YCMOBUIA
npy BO3BEAEHUN (DyHAAMEHTOB NIMHENHBIX COOPYXKEHMI, MPUHUMaeMbIi no Tabnuue
7.5 B 3aBUCVMOCTU OT BMAA U MyGWHbI 3aroXeHns (oyHOAMEHTOB z , M.

Tabnmua 7.3

KoadpdmuneHTbl
BHaveHus Z,cf fhy 03 (40.5)
0 ([ 1000 |/2000 {[3000 ||4000 {6000 |/8000 |{10000 || 15000 (20000
(0)[[(25) |(50) [[(75) ||(100) |[(125) ||(150) |[(175) |[(250) ||(300)
o 0 ||0,28 | 047 |[O,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 |f1,01 [f1,00
‘ (0)|| (0,40) || (0,67) || (0,85) | (0,95) || (1,01) || (1,03) || (1,03) |{ (1,01) || (1,00)
" 0 ||0,14 | 0,26 0,38 | 0,47 |[0,61 |/ 0,70 |[0,77 |0,85 |0,90
€ (0) | (0,21) ] (0,38) || (0,51) | (0,61) || (0,68) || (0,74) || (0,78) || (0,85) || (0,88)
Tabnvua 7.4
dopma LiB
COOpYXeHIA B KoadpmumeHTsl & ans onpegenenus T, T,, T,
nnaHe
ky npn z/ B ko npn 2/ B ks npu z/ B
0,25//0,5 ||1,0 ||2,0 ||0,25//0,5 ||1,0 [|2,0 [|0,25((0,5 |[1,0 {[2,0
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0,16/0,30{/0,47| 0,65({0,08| 0,14/ 0,22/ 0,31 0,02 || 0,04

0.441/0.04|0.08

0.14][0.27 || 0,44 | 0.62[ 0,07 | 0,14 0.22|| 0.30|| 0,02 || 0,04

Kpyrnas - 0.45)10.71)10.89(10.97|10.22 1 0.32(0.40 || 0.45 || - -
0,23]/0,41)0,62) 0,78/ 0,13|/0,20| 0,28 | 0,36

Mpymevannsa

3HameHarterne - Ana TemnepaTypbl 7, .

2Mpu z/ B =0 koathdMUMEHTbI ki, &y 1 k3 cnegyeT npyHUMaThL paBHbIMu 0.

1 B uucrutene ykasaHbl 3HaveHUs KOI(DMUMEHTOB & Ans  Temnepartyp I,

nT,

9

B

Tabrmua 7.5

Bune! dyHnamenTos KoahdmumeHT &z npu z , M

no 2 oT 2 pol/ce.6
6
MaccuBHble 1 cBalHble C  pOCTBepKoM, || 0,7 0,9 1,0
3arny6ieHHbIM B IPYHT
CBaliHble C BbICOKUM pPOCTBEPKOM M cBopHble || 0,9 1,0 1,0
nog onopbl PaMHO-CTOEYHOrO TUna

7.2.8 PacyeTHble TemnepaTypbl MHOTOMETHEMEP3IbIX TPYHTOB OCHOBaHusi Ge3
ydeTa TensoBoro BIMSIHWASI COOPYXKEHWS OnpeaensioTcs no dopmyne

Tm,z,e =T _TEJf )am,z,e * TEJf s (7.8)
rae 0603HayveHNs Te xe, 4To B oopmyne (7.4).

7.2.9 PacueTHble TemnepaTypbl IPyHTOB OCHOBaHWI (PyHAAMEHTOB, OXIIaXaaeMblX
CHCTEMOW BEHTUNMPYeMbIX Tpyb, KaHanoB unu nornocten B dyHaameHTax (6.3.3),
creayet onpeaenaTb M3 COBMECTHOTO TEMNMOTeXHUYECKOro pacyeta OCHOBaHUSA U
CUCTEMbI OXTIKOEHUS, UICXOAS U3 YCIIOBUS

Th LT, (7.9)




*

rae Ty * - pacyeTHas cpepHerofoBasi Temnepatypa Ha BepxHel MOoBepXHOCTU
MHOTOMETHEMEP3SIONO MPYHTa B OCHOBAHUN COOPYXEHUs, OTBEYAIOLLAs MPOEKTHOMY
MOSIOMEHMIO MPaHMLbl CE30HHOIO OTTanBaHUsA IPYHTOB, BKIKOYAS MPYHTbI MOACHINKU.

* BeposTHo, owmbka opurvHana. CregyeT uutatb "7y ". - [MpumedyaHue
n3rotoBuTENs 6asbl AaHHbIX.

Mpy paBHOMEPHOM PACTIONOXEHUN OXIT@XAAIOLLMX TPYD MnM KaHanoB nog Bcew
NroLLaabI0 COOPYXKEHUSI pacyeTHbIe TemrnepaTtypbl IPYHTOB B €ro OCHOBaHUU T,
T, n T, ponyckaetcs onpefensTb KaK [ COOPYXEHWUiA C XONIOAHBIM MOAMONbLEM
(7.2.7) npu cpeiHeM Mo NIOLLAAM COOPYXEHUS 3Ha4YeHU TeMnepatypbl 7p .

PacuyeTHble TemnepaTtypbl [PYHTOB OCHOBaHUN (byHAAMEHTOB, Npu
MCMOMb30BaHMN  TepMocTabunmaauum  rpyHTOB  [JOMYCKaeTCsl  pacCcuuTbiBaTh

YUCTIEHHBIMU METOAAMU C YYETOM W3MEHeHUsi TemnepaTyp Npu SKchnyatauumn
COOPYXEHUSI.

7.2.10 Hecywas cnocoBHOCTb OCHOBaHWSI OAMHOYHOM cBau &, Mo pesynbTatam
norneBblX UCMbITaHWIA CBal CTaTUYECKON BAABMMBALIOLLIEN Harpy3Kow onpeaensercs
no chopmyrne

B
B, =k —2 (7.10)
Te

rae & - KoadMUMEHT, yYUTbIBAIOLLWIA pa3nvine B YCrOBUSIX paboTbl OMbITHOW U
NpoeKTUpYyeMbIX CBall 1 onpeaensemMbii no opmyne

E=Fy Py, (7.11)

Byp u #; - 3HadeHMe Hecyleil  CMOCOBHOCTWM  COOTBETCTBEHHO
NPOEKTUPYEMOW 1 OMbITHOWM CBal, paccyuTaHHble No dopmyne (7.2) No 3HaYeHNUIM

R v &g, npuHMMaembiM no TaGrmvuam npunoxenus B: Ans npoexkTupyemoit cean -
npy pacyeTHbIX TeMnepaTypax rpyHTa, yCTaHaBIMBaeMblX COMflacHO yKasaHUsM
723 n 726, a Ana OnbiTHOW CBau - MpW TemnepaTtypax, W3MEpPEeHHbIX Mpu
ucnblTaHuy;

Fyn - HOpMaTMBHOE 3HA4YeHue MNpenenbHO ANUTENbHOTO  COMPOTUBIIEHNS
OCHOBaHWs1 OMbITHOW CBau CTATUYECKOW Harpyske, onpegernsieMoe Mo AaHHbIM
ncnbiTaHua cean B cootBeTcTBUM ¢ [OCT 5686 ¢ yvetom TpeGosaHuin TOCT
20522;

Tg - KOOPIMUMNEHT HAAEKHOCTU MO IPYHTY, NPUHUMAEMbIN paBHbIM 1,1.

7.2.11 KonnyecTBEHHYH0 OLIEHKY XapaKTepUCTMK MEXaHU4YECKNX CBOWCTB 1 HECYLLEN
CMocoGHOCTM OCHOBaHMIA CBall B MHOTOMETHEMEP3MbIX [PyHTax MO AaHHbIM
CTaTU4eCKoro  30HOMPOBAHUS MPOBOAAT HA OCHOBE  3MMMPUYECKUX  WUnu
MonyaMrnmMpu4eckux 3aBMcUMOCTel (Tabnuy), ycTaHaBnMBaembix B pesynbTaTte
KOPPEnsiLVOHHO-PErPECCUOHHOMO aHanmsa [aHHblX naparnenbHbiX UChbITaHWi
rPyHTOB MpsiMbiMM MeToaamu, cornacHo FOCT 12248 wn [OCT 5686, n meTonom
CTaTU4ECKOro 30HAMPOBaHNUS.

7212 Hecywyio cnocobHOCTb OCHOBaHMs  cTonbyatoro  dpyHAameHTa,
HarpyeHHOro BHELLleHTPEHHO CXMMalOLLEel Harpy3komn, 4oMnyckaeTcs onpeaensTs B
cootBeTcTBUM C TpebosaHuamu CM 22.13330. [Mpu 3TOM 3KCLEHTPUCUTETHI
NPUNOXEHWS PaBHOAENCTBYIOLLEN BCEX HAarpy3oK Ha ypoBHE NnoaoLBbl lyHAaMeHTa
crnepyeT OMpefenaTb C Y4eTOM CMep3aHusi rpyHTa ¢ BGOKOBOW MOBEPXHOCTHIO
HWKHEN CTyneHn doyHaameHTa rno oopmyrnam

eq = (Mg —My )/ F, (7.12)

oy = (My— My )l F | (7.13)
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rnee,; nep - COOTBETCTBEHHO OKCUEHTPUCUTETDbI npunoXxeHua
paBHO,CleVICTByIOLueIZ BCeX Harpy3ok OTHOCUTESNTbHO ocen I'IpFlMOyFOJ'leOVI noaouwBbl

dyHOaMeHTa Co CTOpoHaMM & U &, M;

M, n My - MOMEHTBI BHELLHUX CUIT OT PacYeTHbLIX HAarpy3oK OTHOCUTESNBLHO Tex
»e ocew, kKHm;

F - pacyeTHasi BepTuKaribHasi Harpyska, kH, oT coopyxeHusi Ha OCHOBaHWe,
BKIHOMasi BeC dhyHAaMEHTa U rPyHTa, NEXaLLero Ha ero ycTynax;

Mﬂf - YaCTb MOMEHTa BHELUHUX cun, KH'M, BOCNpuHUMaemas KacaTtenbHbIMU
cunamMmm cmMmepsaHma MHOrorneTHemMepsroro rpyHta c 60KOBbIMU NOBEPXHOCTAMU

HIDKHEI CTYNeHn byHaameHTa BbIcoToi & » V BbluMCTIieMasn o goopmyrne

My = yeve Rophpab, (7.14)

rae % u ¥, - obo3HaveHus Te xe, 4To B chopmyne (7.2);

Rgr - pacyeTHoOe CONPOTUBIIEHNE Mep3rioro rpyHTa caBsury, kMa, npuHumaemoe
no 7.2.3.

[Mpyn 3KCLLEHTPUCUTETE Harpy3Ku OTHOCUTENbHO OHO ocn hyHaameHTa (g5 = 0)

ponyckaetcst Mg, kH-m, onpegensitb no dopmyre

Map = yp¥eRgphya(® +0.5a) (7.15)

roe a - CTOpOHa noAoLlBbl beH,CI,aMeHTa, napannenbHaa nfoCKOCTU nevcTena
MOMEHTa, M.

7.2.13 Pac4yer cBalHbix (hyHOAAMEHTOB Ha AEWCTBME TOPU3OHTANbHBLIX Harpy3ok
(cvn n/vnm MOMEHTOB) 1 BO3EUCTBUIA (TEMMNEPATYPHOrO pacLLMpEHUst POCTBEpKa 1
np.), crnegyeT NPOM3BOAUTL C YH4ETOM MHXEHEPHO-TEOKPUOIOrMYECKUX YCMOBUI 13
YCroBWsi COBMECTHOW paboTbl CBall M rPyHTOBOTO OCHOBaHWS C UCMOSb30BaHWEM
anpo6u1poBaHHbIX reoTeXHUYECKUX NporpaMmM. PacueTHas cxema fomkHa oTBeYaTb
TpeboBaHusim 7.1.2 CIM 24.13330. MeToauka pacyeTa A0SbKHA YYUTbIBaTb BIMSIHWE
npodosibHOW cumnbl Ha u3MMG, a Takke MonepeyHbIX cun U aedopmauuii Ha
NPOAOIMBEHOE CXaTue CTBOMa CBaw.

B3anmopelicTBme cBan ¢ rpyHTOM (Mo GOKOBOW NOBEPXHOCTU U HIBKHEMY TOPLLY)
[OOMyCcKaeTCs y4uTbiBaTb C MOMOLUbIO HESMHEMHbIX KOHTaKTHbIX 3MemMeHTOB
(koHTaKkTHOW Moaenm). Mpu mManbIx (YNpyrux, JIMHeHbIX) AedopMaLmsax XecTKoCTb
KOHTaKTHOro anemeHTa AomkHa COOTBETCTBOBATL cTaHAapTHbIM
AedopMaLIMOHHBIM XapakTepUCTUKam rpyHTa (Mogynb AedopmaLinii, KoaddmLneHT
MyaccoHa). [MpoyHOCTb M mnnactTudeckve pAedopMauym rpyHTa  (KOHTaKTHbIX
3MeMeHToB y GOKOBOV MOBEPXHOCTW CBau U MOA €€ HWKHUM TOpLoM) credyeT
paccuuTbiBaTh C MPUMEHEHWEM YCIoBUS npefenbHoro pasHosecus KyrnoHa-Mopa.
Mpn pacueTte cBalHbIX PYNN XapakTEPUCTUKN KOHTaKTHLIX 3IEMEHTOB crieayet
onpeaenaTb C y4eTOM B3aVMOBIMSAHUS MEXOY CBasiMU Yepes rPyHT.

[na pacyeToB cBaviHbIX (yHOAMEHTOB COOPYXeHWI |l ypOBHS OTBETCTBEHHOCTMU
[OMyCcKaeTCsl NpPUMEHEHWE FMHENHbIX KOHTAKTHbIX 3NIEMEHTOB MpU  YCIOBUU
npoeegeHus pacyeta no npunoxeHnio I CI 24.13330 C y4eTOM WHXEHEPHO-
reoKpMosiorM4eckux yCroBuin CornacHo npunoxexuto XK.

7.2.14 PacyeT hyHOaMEHTOB, BOCNPUHUMAIOLLMX 3HAYUTENbHbLIE FOPU3OHTarNbHbIE
ycunusi, cregyet Mpou3BOAWTb HAa MIIOCKUA CABWF B COOTBETCTBUM C
TpeboBanuamn CI 22.13330.

7.2.15 PacuyeT OCHOBaHM/ NO BTOPOW rpynne rfpeaenbHbIX COCTOAHWA (No
AedopMaLusiM) NPOM3BOAMTCSA UCXOASA U3 YCOBUS

s L5, (7.16)

roe sy - aedopmMaumsi nnacTUYHO-Mep3rioro OCHOBaHUSI MO Harpyskom ot
COOpPYXeHusi, onpegensiemas cornacHo ykasaHuam 7.2.16 n 7.2.17;

s, - npepenbHo gJonyctumas [AedopMauus OCHOBaHWSI COOPYXeHus 3a
pacyeTHbIN CPOK ero aKkcnnyataumu, onpegensietca cornacHo CI122.13330.
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7.2.16 Ocagku OCHOBaHW (hpyHOAMEHTOB, BO3BOAMMBIX Ha MNACTUHHO-MEp3rbiX
rpyHTax, crieqyeT onpeaensTb:

a) ona cronb4yatbix hyHOAAMEHTOB - B COOTBETCTBUM C ykasaHusimu CI1 22.13330,
npUMeHss pacyeTHyto cxemy B Buae INMHeHo-AedopMmpyemMoro
nonynpocTpaHCcTBa UM JIMHENHO-AedOPMMPYEMOrO CIOsi KOHEYHOW TONLWMHBI C
y4eToM yKasdaHu 7.2.17;

6) ANA OAMHOYHBIX CBaNHbLIX (hyHAAMEHTOB - MO AaHHBLIM MONEBbIX UCTbITaHWIA CBal
cTaTu4ecko BAABMMBAOLLEN HAarpy3Kon, a Anst KyCTOB WM rpynn CBaii - CormacHo
ykazanusam CI1 24.13330 ¢ uCnonb3oBaHMEM PacHETHbIX CXEM, OCHOBAHHbIX Ha
MOAENN rpyHTa Kak fMHenHo-aecdopmmpyemMon cpeabl.

PacyeTtHble AedopMaLOHHbIE XapakTePUCTUKM MIIaCTUHHO-MEpP3IIbIX TPYHTOB

(koadpdpmumeHT  cxumaemocTn By wm mopyns  pedopmauwm Ef) crepyet
NpYHUMATL MO AaHHBIM KOMMPECCUOHHBIX UCMbITaHW B cooTBeTcTBMM ¢ TOCT
24586 npv pacyeTHO TemMnepaType rpyHTa, ycTaHasmBaemol no cdopmyre (7.8).

7.217 OcagKkM OCHOBaHUW, CIIOXEHHbIX CUNbHOMBAUCTBIMUA  TPYHTAMU U
NOA3EMHbIMM fbAaMKn, a TaKke B Cryyasx 3arpyxeHus dyHAaMeHTOB Mpu
TemnepaType rpyHTOB OCHOBAHWUSI BbillE PacCYETHbIX 3HAYEHWN, MPUHATBLIX OS
YCTaHOBMBLLETOCS 3KCMnyaTauMoHHoro pexvima (7.2.5), cnegyeT onpepensite €
Y4ETOM M3MEHEHUS AedOopPMaLMOHHBIX XapaKTepUCTUK IPYHTOB B 3aBUCUMOCTU OT
TemrnepaTypbl Y BPEMEHMW, a Takke pasBUTUSA NnacTudeckux aedopmaunii nbaa,
cornacHo ykasaHuam 8.8 n npunoxenus A.

7.3 PacyeT ocHOBaHMi 1 (hyHAAMEHTOB Npwm
MCNONb30BaHMU MHOTOJNIeTHEMEP3SbIX FPYHTOB MO
npuHuuny |l

7.3.1 PacuyeT oOCHOBaHWA W dyHOAMEHTOB MO NEPBOWN rpynne npeaesnbHbIX
COCTOSIHUIA (MO HEeCYyLLEN CNocoBHOCTUN) HaAIeXUT NPOU3BOAUTL B COOTBETCTBUM C
TpebosaHuamu CIM 22.13330, Ana cBalHbiX yHOAAMEHTOB - B COOTBETCTBUM C
TpebosaHuamm CI1 24.13330, ¢ yyeTom ykasaHun 7.3.15-7.3.17.

MpymevaHne - PacyeTHble COMPOTMBIEHUSA OTTasBLUMX WM OTTauBatOLLMX
rPyHTOB BAOMb GOKOBOW MOBEPXHOCTU CBaWi, NpuHUMaemble no CIM 24.13330,
crnepyeT 6paTb C MOHWKAOWWMMM KOI(MMLUEHTAMW, NPUHUMAEMbBIMUA COMMacHo
npumeyaHuio 2 (7.2.2).

7.3.2 PacyeT OCHOBaHW/A MO BTOPOW Tpynne mnpeaernbHbIX COCTOSHUIA (No
nedopmanmsim) cneqyet nNpovM3BOAUTb, Kak MPaBWUMo, C y4eTOM COBMECTHOW
paboTbl OCHOBaHWSI U COOPYXeHusi. PacyeT ocHoBaHuii no gdedopmauusm 6e3
y4yeTa COBMECTHOM paboTbl OCHOBaHWS U COOPYXEHWSI [OMYyCKaeTCs BbIMOMHATL B
cnyvasix, npegycMoTpeHHbix CI 22.13330, a Takke Ana Bblbopa npuHUMNa
MCMNOMb30BaHNSI  MHOTONETHEMEP3NblX T[PYHTOB B KayeCTBe OCHOBaHUA U
HeobXoANMbIX MEPONPUATUN AN YMeHbLUeHUs AedopmaLii OCHOBaHWSI.

7.3.3 PacueTbl OTTavBalOLLWMX OCHOBaHMiA Mo AedopmaunsiM  Heobxoammo
Npou3BOAUTbL B Npefernax pacyeTHoi rmybuHbl OTTanBaHUS MPYHTOB B OCHOBAHWM

COOpyxeHunsa 3a 3afaHHbI CPOK ero aKcnnyataumm £, C y4eTOM pasBUTUA 3OHbI
OTTanBaHUA BO BPEMEHNU.

PacyeTHyto rmyGyHy oTTamBaHWsi IPYHTOB B OCHOBaHUM COOPYXXEHUS criegyeT
onpeaensTb Ha OCHOBaHWM pacyeTa TEMMoBOrO B3aUMOLENCTBUS COOPYXEHUs C
MHOrOfIETHEMEP3MbIM TPYHTOM C Y4E€TOM (POpPMbI, PasMeEpOB W TEMMOBOMO pexviMa
COOPYXXEHUS, TEMNEPATYPbI 1 TENMOGU3NYECKUX CBOACTB MPYHTOB OCHOBaHMSI.

Ona npocTbix No ¢hopme COOpPYXeHWn C paBHOMEPHOW MO nJoLwaan
TemnepaTypoi, B TOM Yucrie AN 3arnybneHHbIX COOPYXEHW, PacHETHYIO TyBuHy
oTTaMBaHWA [PYHTOB B WX OCHOBaHWM A  [OMycKaeTcs onpegensTs Mo
npunoxenuto K.

7.3.4 Pac4yeT ocHoBaHuii no Aedopmauusm Ge3 yveta COBMECTHOW paboThbl
OTTauMBalOLLEr0 OCHOBaHWS W COOPYKEHUSI HaOeXUT NpPOU3BOAUTL WUCXodst W3
ycroBusi

5<s,, (7.17)
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rae s - ocagka OCHOBaHWS (pyHOAaMeHTOB (COBMeCTHas AedopMaLins OCHOBaHUS U
COOPYXeHUs! Mpu OTTanBaHUM rPYHTOB B MpoLIecce 3KCMlyaTaLnmM COOPYXeHUst Nnog
BO3JEeNcTBMEM COBCTBEHHOro Beca [pPyHTa W [JOMOMHWUTENbHOW Harpysku OT
COOpYXeHus B npefenax pacyeTHON rmybuHbl oTTamBaHus A );

5, - NpefenbHoe 3Ha4yeHWe Oocafku OCHOBaHWUA yHaameHTa (COBMECTHOM
nedopMaLMM  OCHOBaHUSi U COOPYXeHWs), ycTaHaBfmBaemoe cornacHo Cll
22.13330, a ana mocTos. - CI135.13330.

7.3.5 PacyeT ocHoBaHui 1 dyHaameHToB no gedopmMaumsm ¢ y4eTOM COBMECTHOMN
paboTbl OCHOBaHWSI M COOPYXXeHWS criefyeT NPOu3BOAUTL UCXOAS U3 YCrOBUS

Fa
Fpa (7.18)
Yo't
rge Ff - pacyeTHble YyCwunuda, BO3HMKaWOLLMEe B 3NneMeHTax KOHCprKLl,VIVl

COOpPYXeHnA Npu HepaBHOMEPHbLIX OCadKax OTTanBaloLero OCHOBaHUA,

Fag - npepenbHble 3HAYEHUsl COMPOTUBIIEHUSI OMIEMEHTOB  KOHCTPYKLIMM
COOpPYXeHUsl, paccyuTbiBaeMble MO HOPMaM MPOEKTUPOBaHNA COOTBETCTBYHOLLMX
KOHCTPYKLWIA;

¥e - KOI(MMLMEHT yCroBun paboTbl CUCTEMbI "OCHOBaHME-COOpYXeHue",
NpUHUMaeMbIn pasHbIM 1,25;

Fn - KOI(PAMUMNEHT HAOQEXHOCTU MO HA3HAYEHUIO COOPYXKEHMWSI, NPUHUMAEMbIN
paBHbiM 1,2, 0,95 n 0,9 coorBeTcTBeHHO Ans coopyxeHu I, II n Il ypoBHen
OTBETCTBEHHOCTMU.

Pacuet ycunun B anemeHTax byHOAMEHTHbIX KOHCTPYKLWUA U peakTUBHbIX
OaBMNEHW rPYHTOB criedyeT BbIMOMHATbL, KakK NpaBurio, YMCINEHHbIMM MeTOAaMM Ha
OCHOBaHWN ypaBHEHWIA CTPOUTENbHOW MEXaHWKM C  y4eToM 3aBUCUMOCTEN
peaKTMBHbIX [aBMfeHWin OT HepaBHOMEpPHbIX OCadoK OcCHOoBaHuA. [lpn 3aTOM
oTTauBalollee OCHOBaHWe [JOMycKaeTcsi  paccmatpuBaTtb  Kak  JIMHEWHO-
nedopMUpyemMbli  Criol  KOHEYHOW TonwwHbl. [lonyckaeTcs npuMeHsATb Apyrue
pacyeTHble CXeMbl, B TOM YWCIe C MCMOMb30BaHWEM BEPOATHOCTHLIX METOAOB
pacyeTa, Y4YMTbIBAOWMX CTaTUCTUYECKYI0 HEOAHOPOAHOCTb OCHOBaHWs. [lpu
pacyeTe OCHOBaHWN U byHAaMeHTOB Mo AedopMauusM CpefHee [aBneHve Ha
OCHOBaHWe nof noaoLwwBson dyHAamMeHTa OT OCHOBHOTO COYETaHWA Harpy3ok He
OOIMKHO NpeBblllaTh PacYeTHOro AaBfeHWst Ha OCHOBaHWe R, onpeaensemoro B
cooTtBeTrcTBMM co CI 22.13330 no pacyeTHbIM XapaKTepucTUKaM OTTauBatoLLMX
rPYHTOB.

7.3.6 OcagKy OTTaMBaloWero B NPOLECCe IKCMIyaTaln COOPYKEHNUsI OCHOBaHMS
crieayeT onpeaensTb no opmyne

5= g t5y, (7.19)

rae s - COCTaBndAlolWasa ocagku OCHOBaHuA, 06yCJ'IOBJ'IeHHaﬂ nencTenem
CcoBOCTBEHHOIO Beca OTTaMBatoLLEro rPyHTa, onpegensaemMas no ykasaHmam 7.3.7;

Sp - COCTaBndloWaa oCaakyu OCHOBaHuA, OGyCJ'IOBJ'IeHHaSI AO0NONHUTENbHbIM
AaBrieHUeM Ha rpyHT OT nevncTensa Beca COOpYyXeHu4, onpeaendemasd no ykasaHuam
7.3.9.

7.3.7 CoCTaBnsoly0 0CagKku OCHOBaHUS S, M, HAANEXUT onpeaensTb Mo
dopmyne

S = %(-’qﬁu + Wi T gy Wi (7.20)
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rae # - YUCIOo BblAENeHHbIX MNPy pacyeTe CrioeB NPyHTa;

1‘11;;,;- N Py - KOAXMLIMEHT OTTamBaHWS, AONM €4uHULbI, U KO3hdMLMEHT

oxmaemocT, kMa-!, i-ro crnos oTTauBalolero rpyHTa, MpUHUMaeMbie o
3KCMEPUMEHTarbHbIM AaHHbLIM COrMacHo ykasaHusm 7.3.8;

a zgi - BEPTUKalbHOE HanpseHne ot cobCcTBEHHOTO Beca rpyHTa B cepeavHe i

-ro crnos rpyHta, kfla, onpegernsiemoe pacyeToM Ans ryGuHbl Z; OT YPOBHS
NIaHNPOBOYHbLIX OTMETOK C Y4ETOM B3BELLMBAIOLLErO AeWCTBUS BOALI;

}d!- - TONWWHA 1 -ro Crosi OTTaMBalOLLIEro rpyHTa, M.

MpumeyaHve - B3BelumBatoLlee AencTBrE BOAbI NPU ONpPeaeneHnu sy crneayet
YYUTbIBaTb A5 BOAONPOHULL@EMbIX FPYHTOB, 3areratoLLmx Hke pacHeTHOro YPOBHS
noA3emHbIX BOA, HO BbiLLe BOAOYMNOpa.

7.3.8 KoadpdmumeHTbl oTTamBaHust Ay 1 CHXUMAEMOCTM OTTauBaIOLLEro rpyHTa g,
HagnexuT yCcTaHaBnMBaTb, Kak MpaBwUmo, Mo pesynbTataMm MOMeBbIX MCMbITaHUN
Mep3rbIX FPYHTOB ropsiyum Lwramrnom no metoguke FOCT 20276. Ecnm 3HadeHus

A4 W Py nOMyveHbl NO AaHHLIM NAaBoPaTOPHLIX UCMBbITAHUA FPYHTOB, TO MX
pacyeTHblE 3HAYEHWst MpU OMpedereHnn OCafoK OTTauBaloLEro OCHOBaHUS
crieqyeT YMHOXaTb Ha MoMpaBoYHbLIN KoadpdmumeHT &; = 1+ 4, rme Ad; pasHocTb
MEXy CYMMapHOW NbAUCTOCTBLIO i -f0 COSt PYHTA W JbAMCTOCTBIO UCTBITAHHOMO
obpasLa, B3ATOr0 U3 3TOro cros. [onyckaeTcs BBOAMTL MOMPaBKW 3a HEMorHoe
CMbIKaH/e MaKkpornop 1 HabyxaHue OTTanBaIoLLEro rPyHTa, €Criv 3TO NOATBEPXKOEeHO
3KCMNEePUMEHTASbHBIMU AaHHLIMU.

7.3.9 CocTasriAowyto 0CafKkn OCHOBaHUS 5y, M, MPU PacyeTHOW Cxeme B BuAe
TMHEeHO-AedOPMMPYEMOro  Cros KOHEYHOW TONMWMHBI CrieayeT onpedensdTb No
dopmyrne

n
gp T Pobiy %Wﬁ,z’km (e = k1), (7.21)
i=

rae ¥p - AONONHUTENbHOE BepTMKaribHoe AaBneHWe Ha OCHOBaHWe Mog MoAOLLBOM
dyHaameHTa, klla;

& - W1puHa nogoLwsbl gyHOaMeHTa, M;

ky - OespasmepHbll KoadMUMEHT, onpedensembin no Tabrmue 7.6 B

3aBMCUMOCTM OT OTHOLWIEHMS z/&, [he z - pacCTosHWE OT NoAoLBbI yHAaMeHTa
00 HWKHEN rpaHuUbl 30HbI OTTaMBaHUS WM KPOBMM HENpPOCadO4HOro npuv
OTTauBaHWU PYHTa, M;

g5 - KO3(MLMEHT CHUMAEMOCTH i -ro criost rpyHTa, kMa-1;

ki - KoaddMuMeHT, onpegersiemblil no TabrMue 7.6 B 3aBUCMMOCTW OT

OTHOLLEHUS z/ L, rae z - paccTosiHMe OT NOAOLWBLI lyHAAMEHTa [0 cepeayHbl i -ro
crios rpyHTa, M;

ki n % - KoaddMUMeHTbI, onpegensemble no Tabnuue 7.7 B 3aBUCUMOCTU OT
OTHOWeHWN aib, z; /&% wnz;1/&, 1me z; Wz, - pacCTosiHWe OT MOAOLLBbI
dyHOaMEHTa COOTBETCTBEHHO 0 NOAOLLBbI M KPOBMM i -fO CIOS TPYHTA, M.

Mpvimeyanue - PacyeT pa3BuTHsi 0Cafilok OTTaMBatOLLErO OCHOBAHMUS BO BPEMEHM
criefyeT NpOV3BOAUTL MO CKOPOCTM MPOTauBaHWsSi TPYHTOB MO COOPYXEHWEM,
onpeaensemMon TeNMoTEXHNYECKUM PacHeToM.

Tabrnvua 7.6

zlh & Koadpdmument k. ; Ans rppyHTOB

KPYNHOOGOMOYHBIX || MecHaHbIX U || CYrMHKOB TMWH
cynecen
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0-0,25 (11,35 |[1,35 1,35 1,36 1,55
0,25- 1,25 |1,33 1,35 1,42 1,79
0,5
0,5-1,5 ||1,15 |[1,31 1,35 1,45 1,96
1,5-3,5 |[1,10 | 1,29 1,35 1,52 2,15
3,5-5,0 11,05 |[1,29 1,35 1,53 2,22
5,0 1,00 |1,28 1,35 1,54 2,28
Tabrvua 7.7
zlh KoadbdpmumeHT & npu af &
1 1,4 1,8 24 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
25 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
35 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

* TekCT COOTBETCTBYET OpUrvHany. 3HayeHune ykazaHHOro KoaduumeHTa B
Tabmmue 8 CHwll 2.02.04-88 oTnuyaetcsi OT ykasaHHoro u pasHo "0,499".
Mpumeyanne narotoBuTenst 6asbl AaHHbIX.

7.3.10 Ocanky OCHOBaHWA s MpW NpeaBapuTErNbHOM OTTamBaHUM UMM 3ameHe

NbAMUCTBIX TPYHTOB A0 MyBUHBI #5 ANS yMEHbLUEHNS AedopMaLnin OCHOBaHMS
(6.4.2), a Takxe B crnyyasx, KOja Crnon CEe30HHOMo MPOMEP3aHUs-OTTanBaHUA He
CN1BaeTCs C MHOTONETHEMEP3MbIM FPYHTOM, CrieayeT onpeaensite no dopmyne

§=8psm tGad, (7.22)

raoe Sy - OCafka YnroTHeHVs npeaBapuUTeribHO OTTasitHHOro, 3aMEeHeHHOro uin

€CTECTBEHHOIO HEMEP3IIoro CIost rPYHTa TOSLLMHOW kz,,g, nos BO3aencTBMEM Beca
COOpYyXeHusi, onpegensiemast B cootseTcTemm co CI122.13330;

Sad - AononHuTenbHasa ocajka OCHOBaHWA npu oTTanBaHuUn
MHOronieTHemMepa3nbiX  rpyHTOB B npouecce  aKcnnyartauum COOPYXEeHUA,

onpegensiemas no dgopmyne (7.20) Ans wHTepBana rmybuH &4 ~ %y me dy -
pacuyeTHasi rnybuHa OTTavMBaHWsi PyHTa, CYMTas OT YPOBHSI MIIAHWPOBKWU MO,
3aaH1eM, ycTaHaBn1Baemas TennoTEXHUYECKMM pacyeToM Mo npunoxexuto K.

ITy6uHY NpesBapuTeribHOMO OTTanBaHUs UM 3aMeHbl IPYHTOB OCHOBaHUS %, 4
cregyeT ycTaHaBnMBaTb UCXOAS U3 YCIOBUS

Spth tagg Lay, (7.23)

rae s, - nNpedenbHO AOMycTMMas AfiA AaHHOMO COOPYXeHUs ocafgka OCHOBaHUs,
npuHUMaemasi no 7.3.4.

7.3.11  KpeH dyHoamMeHTa i Ha OTTaMBalOLLEM OCHOBaHWM, BbI3BaHHbIN
BHELEHTPEHHBIMU Harpyskamu, HEepaBHOMEPHbBIM oTTanBaHWEM "
HEOAHOPOAHOCTbIO [PYHTOB, @ TaKke BIMSHMEM OMM3KO  PacMONOXEHHbIX
dyHOaMeHTOB, crieayeT onpeaensTe no dopmyne

i=(s,~5,)/b, (7.24)

e 5; W & - ocajka KpaeB chyHAAMeHTa;

& - paamep dyHAaMeHTa B HanpasieHU KpeHa.

7.3.12 Pac4yeT rMbKuX NEHTOYHbIX (PyHAaMEHTOB Ha OTTauBaloWMX B npouecce
3KCNnyaTaumm COOPYKEHUS rPYHTaxX HaanexuT NpousBoanTb C YHETOM NepeMeHHON
no anuHe dyHoaMeHTa OcadKu OCHOBaHWSi, OOYCIOBIEHHOW HepaBHOMEPHbLIM
oTTavMBaHMEeM [PYHTOB MOA CoopyxeHuem. [lpu onpegeneHun peakTUBHbIX
OaBneHWn OTTaMBaloLero rpyHTa Ha nogowsy dyHAameHTa [oryckaeTcs
paccmatpuBaTb OTTaMBalOWLMIA TPYHT Kak NMHeNHo-AedopMupyemoe OCHOBaHue,
XapakTepudyemoe nepeMeHHbIM No AnvHe dyHaameHTa KoahdmLMEeHTOM NoCTenu.

7.3.13 Ocapky = cBaWiHbiX (PyHAAMEHTOB W3 BUCAYMX CBaWi, MOrPYXEHHbIX B
npeaBapuTENbHO OTTasiHHbIE IPYHTLI, B TOM YMCHE NPU KX NOKarbHOM OTTavBaHUM
(6.4.3), cnepyet onpefensATk Kak AMs YCIOBHOrO doyHAAMEHTa, rpaHuLbl KOTOPOro
NpYHUMaloTCA cornacHo CIM_24.13330. [lpy 3TOoM cregyeT yvuTbiBaTb
BO3MOXHOCTb  MPOSIBMIEHUS  OTpULATENbHbIX (HEraTUBHLIX) CUM  TPeHUs Mo
NepuMETPY YCIOBHOMO (hyHAAMEHTa UM MO NOBEPXHOCTY OTAENbHBIX cBal (7.3.16),
a Takxe BO34eNCTBME ropn3OHTamnbHbIX yCUnui Ha dyHOaMeHTbl B nepudepuiiHbiX
4acTAX 30HbLI OTTaMBaHKA.
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7.3.14 PacuyeT cBaW-CTOeK MO Hecylel CMoCOBGHOCTM NpU ONMpaHUM KX Ha
cKanbHble WM ApyrMe  marnocxumaemble npu  OTTavBaHuM [PYHTbI crneayeT
npou3BOAWTb UCXOAS U3 YCOBUS

F
Fg é =Yy Freg, (7.25)

rae F - pacyeTHas Harpyska Ha csato, kH;

- H s cn HOCTb OCHOBaHUsi OAMHOYHOWM cBau, kH, onpenensiemas
7, ec CnocobHOCTbL OCHOBA oAMHOYHOW cBau, kH, onpenensema
o ykasaHusm 7.3.15;

Y - KOAMPULNEHT HAAEXHOCTU, MPUHUMAEMbI B COOTBETCTBUM C YKa3aHUAMU
CI124.13330 B 3aBMCUMOCTYM OT BMAA COOPYXEHWS, KOHCTPYKLMM (DyHOAMEHTOB U
NpUHATOrO crnocoba onpeaeneHnst HecylLen cnocobHOCTY CBal;

¥p - KO3MUMEHT ycrosuin paboTbl rpyHTa no GOKOBOV NOBEPXHOCTM CBai B
npegenax 30Hbl OTTauMBaHus, onpedensieMbli MO OMbITHbIM AaHHLIM C Y4EeTOM

CnocoGoB MOrpYeHNsl CBaid; B 3anac HaJeXHOCTW A0NyCKaeTCs NpUHUMaTL: Ty =
1,1 - Ana 3a6vBHbLIX U 6ypo3abueHbIX; ¥y =1 Ana 6ypoHabMBHBIX 1 6ypOONYyCKHbIX

CBaii C LIEMEHTHO-NECYaHbIM 3arnonHuTenem nasyx 1 vy =0,9 - aAns 6ypoonycKHbIX
CBail C NbINEBaTO-TMIMHUCTbLIM 3aNONHUTENEM Nasyx;

Fye - oTpuuarterbHas (HeraTvBHas) curia Tpewus, kH, orpenensiemas no
ykasaHuam 7.3.16.

7.3.15 Hecywyto crnocoGHOCTb OCHOBaHusA cBau-CTOWKu &, kH, cregyert
onpedenatb no dopMynaMm ANs 3alleMrieHHbIX CBai-CToek, 3afenaHHbiX B
HeBbIBETPENbIN CKarbHbIN (63 cnabblx NPOCnoek) rpyHT He MeHee YeM Ha 0,5 M

Py =(RenAlygd1+04i;1d,7; (7.26)

05151 He3aLLeMIeHHbIX CBali-CTOeK

By =——, (7.27)

roe Rc,n - HOpMaTUBHOE 3HAa4YeHWEe BPEMEHHOro COMPOTUBIIEHWS TPyHTa MNoA
HWKHUM KOHLLOM CBau OOHOOCHOMY CXaTWio B OTTasBLUEM BOAOHACHILLEHHOM
cocTosiHWuK, KIa;

A - nroLwaab onupaHKs cBam Ha rpyHT, M2, NpUHUMaemasi ANs He3aLLeMIEHHBIX
CBali-CTOEK CMIIOLUHOMO CEYEHWsI UM MOJbIX, HYDKHUIA KOHEL, KOTOPbIX 3anofHEH B
npepenax BbICOTbl TPeX AMamMeTpoB GEeTOHOM, paBHOV MIOLWAAWN MOMepPeYHOro
ceyeHnst BpyTTO; AN 3aLLEeMIEeHHbIX CBa-CTOEK - MIIOLLAAN NONEePEeYHOro CeveHuns
HWXHe YacTn (3a60s1) CKBaXMHbI;

Yg - KOI(XDMUMEHT HafeXHOCTW MO  [PYHTY, MNpUHUMaeMbld:  Anis
He3alleMreHHbIX CBan-CToek paBHbIM 1,0, ANns 3aliemreHHbIx - 1,4;

!4 wnd, - cooTBeTCTBEHHO rMyGWHA 3adenku CBauW B CKarlbHbI TPYHT U
HanborbLLee nonepeyHoe ceyeHne 3afenaHHon YacTu cBau, M.

iz
3HaveHve dakTopa 3army6neHns 1+ 0,4 7 npuHumaeTcs He 6onee 3.
r

[ins okoHYaTemnbHbIX Pac4YEeTOB OCHOBAHU COOPYXEHWUW, a Takke OCHOBaHWN,
CIIOXXeHHbIX  BbIBETPENbIMK, pas3MdardaembiMu, CO cnabbimm npocnorkamu

CKalnbHbIMW  TPYHTaMKn,  HecyLlyo CMOCOBGHOCTb  CBau-CTOMKM Fu cneaoyet
ApUHUMaTL NO pedynbTatamMm UCMbITaHUIA CBal CTaTU4eCKon Harpy3K0|7|.

7.3.16 OtpuuatenbHas (HeraTMBHas) cuna TPeHUs OTTauBalOLWEro rpyHTa no
60KOBOI NOBEPXHOCTMN CBaut

Foag =lip %fmhﬂ ) (7.28)
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roe up - NepuMeTp nonepeyHoro ce4eHns ceaun, M,

Jui - oTpuuaTenbHoe TpeHue i-ro Criosi OTTaMBaIOLLEro rpyHTa Mo GOKOoBOM
nosepxHoctn csau, Kla, onpegensemoe MNo OMbITHbIM [aHHbIM; [ONycKaeTcs

NPUHUMaTh pacyeTHble 3Ha4YeHns fn,;- no CI124.13330;

%; - TONWWHA i -rO Criosi OTTAUBAIOLLErO PyHTa.

7.3.17. PacyeT KOHCTPYKUMWA CBaWHbIX (yHOAMEHTOB criegyeT BbIMOMHATL B
COOTBETCTBUM c ykazaHmamm CI 2413330 € y4eToOM  WHXEHEpHO-
reokpuoriornyeckux ycrnosuin. PacueT cBali no npodyHoCcTM U Aedopmauusam
maTepuana MOXeT BbINOMHSATLCS MO PekoMeHaauusaM npunoxeHus X, ¢ ydeTom
oTpuuaTenbHbiX (HeraTWBHbLIX) CWUM TPEHWs OTTauBaloLEro rpyHTa no GokoBou

NOBEpPXHOCTM  CBau ang, onpegensembix no 7.3.16 u ycurmn B cBasix OT
rOPU30HTarnbHbIX HAarpy30K U BO3AENCTBUIA, onpeaeneHHbix cornacHo 7.2.13.

7.4 PacyeT oCHOBaHWI 1 (hyHAAMEHTOB MO YCTOMYMBOCTU U
NPOYHOCTU Ha BO3AeACTBUE CUIT MOPO3HOIO NyYeHus

7.4.1 PacyeT OcCHOBaHWA M yHOAAMEHTOB MO YCTOWYMBOCTM M MPOYHOCTU Ha
BO3AENCTBME CUIT MOPO3HOMO My4YeHWs TPYHTOB CreAyeT MpOVM3BOAWTb Kak Ans
YCIOBWI 3KCNITyaTaLm COOPYKEHUs!, TaK U AMsl YCIOBUIA nepuoda CTPoUTENbLCTBA,
ecrv fo nepegadun Ha yHAaMEHTbl MPOEKTHbIX Harpy30K BO3MOXHO MpoMep3aHue
TPYHTOB CIlIOSi CE30HHOIO0 OTTauBaHusi (NMpomep3aHusi), NpU HecnMBaloLLencs
Mep3roTe - Taroro Crios CO CTOPOHbl MHOFOMEeTHeMep3nbiX rpyHToB. [lpu
HeobBXOAMMOCTU B MPOEKTe [AOmkHbl ObiTb MpegycMOTPEHbl MEPONpUATUS MO
NpeaoTBpaLLEHMIO BbiNyYBaHUs yHAAMEHTOB B NEPVOL, CTPOUTENLCTBA.

7.4.2 YcTOMuMBOCTb (PyHAAMEHTOB Ha AEWCTBME KacaTenbHbIX CWUM MOPO3HOro
ny4eHWsi FPYHTOB HaanexuT nposepaTb no FOCT 27217 nnm ycnosuio

7 mdp —Fs:—cF,, (7.29)
n

rae Tm - pacyeTHas yderbHas kacaTenbHas cuna nydveHus, kla, npuHumaemas
COornacHo ykasauusam 7.4.3;

Ag - nnowans GOKOBOW MOBEPXHOCTM CMep3aHusi dyHOameHTa B npegerax
pacyeTHOM ry6uHLI CE30HHOTO NPOMEP3aHNUSA-OTTanBaHWS rpyHTa, M2,
F - pacyeTHas Harpyska Ha dpyHaameHT, kH, npuHumaemas ¢ koadpdmumeHToM

0,9 no Hanbornee HeBLIFOAHOMY COYETaHUIO Harpy3oK W BO3AEWCTBUWIA, BKMOYas
BblAepruBatoLLye (BeTpoBble, KpaHOBbIE U T.1.);

F, - pacyeTHOe 3Ha4eHWe curbl, yaepxuBatoLlei yHAaMEeHT OT BbiMy4MBaHUs,
KH, npvHMMaemoe no ykasaHusam 7.4.4;

F¢ - KO3MMDNLNEHT YCMOBUI PabOoThbl, NPUHUMaEMbI paBHbIM 1,0;

Fn - KOI(PAMUNEHT HAQEXHOCTU MO HA3HAYEHUIO COOPYXEHWSI, NPUHUMAEMbIV
paBHbIM 1,1, a Ans dyHaameHToB onop MocTos - 1,3.

7.4.3 PacuyeTHyl0 yAerbHyl KacarerlbHyl CWUrly MOPO3HOro nyqeHus 7, Klla,
criegyeT onpefenaTb, Kak npaBuno, onbiTHbIM nytem. [Ans coopyxerui Il n il

ypOBHeI7I OTBETCTBEHHOCTU 3HaYeHUs T [onyckaeTcs npuHumMarhb no Tabmvue 7.8
B 3aBUCUMOCTM OT COCTaBa, BII@XHOCTU U FJ'Iy6MHbI CE30HHOro npomep3aHna u

oTTauBaHWs rPYHTOB @, .

Tabnuya 7.8

PYHTbI 1 cTeNeHb BOAOHACHILLEHNS
Py A - 3HauyeHunsa T, kMa, npu rnybuHe

CE30HHOro npomMep3aHus-

oTTamBaHus dg , M
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MuHncTble npu  nokasatene Tekyyectu || 130 110 90
f; >0,5, neckn mernkvie u nbinesatbie Mpu

cTeneHu BnaxHocTn &, >0,95

MmuHuctole npun 0,25< f; £0,5, neckn 100 90 70
Merkve u nbinesatble npu 0,8< &, 20,95,
KPYNHOOGMOMOYHbIE  C 3anonHuTenem
(rMMHUCTBIM, Mesikonec4aHbIM "
nbinesatbim) cBbile 30%
80 70 50

muHucTble npu {; 20,25, neckn menkue n

noinesatole npu 0,6< .5, £0,8, a Takxe
KPYNHOOGMOMOYHbIE  C 3anonHuTenem
(rMMHUCTBIM, MernKonec4yaHbImM "
nbinesatbim) ot 10 Ao 30%

Mpymeyannsa

1 MpuBeneHHblie B Tabnuue 3Ha4YeHUs 7 g OTHOCHATCH K MOBEPXHOCTM GETOHHOIO
dyHaameHTa. [ina dyHAaMeHTOB U3 Apyrvx MaTepuanos TabruyHble 3Ha4YeHust

T AOIDKHbI YMHOXaTbCA Ha KOIMMLMEHT Yef , 3HAYEHUA KOTOPOro AaHbl B
npunoxeHun B.

2 [na nosepxHOCTEN (PyHAAMEHTOB, MOKPLITHIX CreuuansHeIMA cocTaBamu,
YMEHbLIAIOWMMM  CUMbl  CMEp3aHusl, a Takke npyu MPUMEHEHUM  [pYruxX

NPOTUBOMYYUHHbBIX MEpOMNpUsATUA,  3HaYeHue T crieqyet npuHUMaThL  Ha
OCHOBaHWM ONbITHbIX AaHHbIX.

7.4.4 PacuyeTHoe 3HayeHue cunbl 7., kH, yoepwwBaiowein dyHOoameHTbl OT
BbINy4MBaHus, criefyeT onpeaensaTb no opmynam:

npy MCMOMb30BaHUM MHOTOMETHEMEP3bIX FPYHTOB MO MpUHLMMY |
n
B =ud Rap by ; (7.30)
=1
npuv Ncnosib3oBaHUM MHOroneTHeMeps3rblX rPYHTOB NO NpuUHLKUNY ]
Beo=uX fiky, (7.31)

rAe # - MepMMEeTP CeYeHNs MOBEPXHOCTW CABWra, M, MPUHMMAEMbI PaBHbIM: AN
CBalHbIX 1 cToNbYaThiX yHAAMEHTOB 6€3 aHKEepHOW NMNThI - NEPUMETPY CeYeHUs
dyHaameHTa; Ana ctonbyatbix yHAAMEHTOB C aHKEPHOW NIMTON - MepumeTpy
aHKEePHON NNUThbI;

Raf,;- - pacyeTHOe COMPOTUBIEHME i-TO CIIOSi MHOTOSIETHEMEP3SIOro rpyHTa
COBUIY MO MOBEPXHOCTUM cMep3aHusi, kla, npuHMMaemMoe MO WCNbITaHUSM U
Tabnuuam npunoxexusi B;

A; - TOMWMHA i-r0 CMOSi MEP3NION0 MMM Taroro rpyHTa, PacroNOXEHHOMO HUXe
MOZOLLBbLI CIIOSt CE30HHOTO NMPOMEP3aHUS-0TTanBaHus, M;

Jfi - pacyeTHoe COMPOTMBIEHWE i-fO CMOS Tarnoro rpyHTa cABwry o
noBepxHoCcTH dyHaaMeHTa, kla, NnpMHMMaemoe B COOTBETCTBUM C TpeboBaHUAMM
CI124.13330, ¢ y4eTom npumMeyanHusi k 7.3.1.

7.4.5 3aaHkepeHHbI cTonbYaThbii yHAAMEHT AOMKeH ObiTb NPOBEPEH Ha OTPbIB
CcunaMmmn MOPO3HOTO MyYeHUst CTOMKU pyHAaMeHTa OT aHKepHOM NiuTbl. YcuneHne

th , kH, paspbiBatoLLiee 3aaHKkepeHHbIN oyHAaMeHT, onpegenseTcs no dopmyne

P =rpdp - F, (7.32)
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rae g - nnowaab GOKOBOV MOBEPXHOCTW CTOVKM (hyHAAMEHTa, HaxoasLeica B
Jh

npegenax cros Ce30HHOro NpomMeps3aHna-oTTanBaHnA rpyHTa, m 2,

7.4.6 MNoBepXHOCTHbIE, Marno3arnybneHHble yHAaMeHTbl U CBaliHble POCTBEPKMU,
3aKkfafbiBaeMble B Croe CE30HHOrO MpoOMep3aHus-OTTamBaHUA PYHTOB, crieqyeT
paccyuTbiBaTb MO YCTOMYMBOCTM Ha AEWCTBME HOPMAsbHbIX CWUIT MOPO3HOMO
nyveHus n no gedopmaimsiv.

YCTOMYMBOCTL (DyHOAAMEHTOB Ha AEMCTBME HOPMAsbHBIX CUM MOPO3HOTO
ny4eHusi npoBepsieTcs no gopmyrne

Ppdy S%F, (7.33)

roe Pm - ydenbHoe HOpMarnbHOe [aBrieHWe MyvyeHuss rpyHTa Ha noaoLusy
(*)yH,ElaMeHTa 1 pocTBepka, Kla, yCTaHaBiMBaemMoe no OnbITHbIM AaHHbIM;

Ay - nnowaae nogoLwBLI dyHaameHTa 1 pocTepka, M2.
OcTtanbHble 0603Ha4eHVst Te e, YTo B chopmyre (7.29).

PacueT no gedopmauysim crniegyeT NPOM3BOAUTL C y4€TOM COBMECTHOWN paboThl
COOPYXEHUS 1 HEPaBHOMEPHO BbIMy4YMBAEMOrO OCHOBaHUS. [y4MHUCTOCTb rpyHTa
cnegyet onpegenatb no [OCT 28622. lMpn aTOM, BO3HMKaOWMe B pesyrnbraTe
HepaBHOMEPHbIX NOAHSATWIA U OnycKaHWi (yHAAMEHTOB [OMOMNHUTENbHbIE YCUMWS B
KOHCTPYKLMSIX COOPYKEHUS1 He [OKHbl MNpeBbllaTb MpeaeribHO  AoNYCTUMBIX
3Ha4YeHUn, a KpeHbl M Nporvbbl He MPensiTCTBOBaTb HOPMarbHON 3KCMNyaTauum
COOPYXEHUSI.

8 Oco6GEeHHOCTM NPOEeKTUPOBaAHUA OCHOBaHUN U
dyHAaMEHTOB Ha CUNbHONbAUCTbLIX
MHOrosieTHeMep3nbiX FPYHTaxX 1 NOA3EMHbIX
nbpax

8.1 lMpu NpoeKTUpPOBaHWN OCHOBaHWA W (YHOAAMEHTOB Ha CUIbHOMbAUCTBIX
MHOrOneTHeMep3nbiX FPyHTax WM MOoA3eMHbIX NbAax cregyeT npegycmartpuBaTh
MCNOmnb30BaHNE TakMX MPYHTOB B KAa4e€CTBE OCHOBAHWSA, Kak MPaBwurio, No NpuHLuuny
. B cnyyasix HeoGXxoguMOCTM WCMOMb30BaHUS CUIbHOMBAMCTLIX PYHTOB MO
npuHumny Il gomkHbl 06s3aTenbHO NpeaycMaTpuBaTbCs MEPONPUATUSt MO KX
npegBapuTenbHOMY — OTTaMBaHUKO WM 3aMeHe  NbOUCTbIX  FPYHTOB  Ha
HenpocaaoYHble Ha pacyeTHyto rnybuHy cornacHo 6.1.6 n 7.3.10.

8.2 [ins npegoTBpalleHns gedopmanuii NOBEPXHOCTU NIAHUPOBKN Y COOPYXKEHUIA U
pasBUTUS TepMmokapcTa BCMeACTBME OTTaMBaHWs MOA3EMHbIX MbAOB WM
CWINbHOMBbAMCTLIX FPYHTOB, 3anerarlymx Ha HeGOMbLION ry6uMHE OT NMOBEPXHOCTH,
HeobxoAMMO npedycMaTpuBaTh YCTPOMCTBO TEMMOMU3ONSLMOHHON MOACHINKA U
(Mrm) Tennos3awmTHbIX 3KPaHOB B Mpeferiax BCell 3acTpavBaeMon MroLaaku.

TonuwHa  MOACHINKM %, a Takke napaMeTpbl Temnro3alWmTHbIX 3KPaHOB
ONpeaenstoTCst NPOrHO3HbIM TEMNIOTEXHUYECKUM PacyeTOM U3 YCIOBUS COXPaHEHUs!
MPUPOAHOrO  TEMMNEepaTypHOrO COCTOSIHASI  TPYHTOB U MOMOXEHUS  BEpXHeN
NMOBEPXHOCTU MHOTOSNIETHEMEP3IIONO TPYHTa UMM ee MOBbILeHWs. [nsi CROWHbIX

NOACHINOK 3HaYeHne #;, M, AOMycKaeTcs onpeaensTs No opmyre

diy
By =dgn|l2-——|, (8.1)
th.n
roe d;h,n " d;hs,n - HOpMaTuBHble [MyOWHbI CE30HHOrO0  OTTauBaHWS

COOTBETCTBEHHO MPUPOLHOro rpyHTa U rpyHTa noAcChbInkW, M, onpeaendemble
COrMacHo Npuroxexuto I

dy - ponycTMas rnybuHa CE30HHOTOo OTTamBaHWA MPUPOAHOTO FPyHTa Mof,
NoAChINKON, M.

TpeboBaHust K MaTepuany MOACLINOK, Cnocobam WX yKnagku U ynroTHEHUs
yCTaHaBMMBAKOTCA B NPOEKTE C Y4ETOM MECTHbIX ycrnosui 1 6.3.14 n 7.5.4.
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8.3 OcHoBaHuVs (hyHAaMEHTOB, 3aKnaablBaeMblX B npeenax TOmNWyHbI NOACHINKY,
cregyeT paccuuTbiBaTb MO Hecywel cnocobHocTM u  aedopmauusm B
cootBeTCcTBUM C TpebosaHuamu CI 22.13330. MNpy OTCYTCTBUM MEPONPUSTUIA NO
YKPEMMeHMIo 0TKOCa MOACHINKYU, pacCTOsIHME OT LLOKOMSi COOPYXeHUst A0 GpoBKM
noAChINKM A0MKHO OblTb HE MeHee 3 M, a KpyTM3Ha OTKOCOB NOACHINKK He Gonee
1:1,5 Ana KpynHoobnomouHbIX rpyHToB, 1:1,75 - ona neckos un 1:2 - ona npo4mx
mMaTepuvaros.

Ecrn cronbuyartble Unu feHTOYHble (DyHAAMEHTbl YCTaHaBMMBAlOTCH Ha
MHOrofIETHEMEP3ible MPYHTbI, COAepXaLLme NOA3EMHbIE NbAbl, MEXY UX NMO4OLLBOM
M CcroeM MOA3eMHOro fnbaa [omkHa OblTb MpOCrofka MPUPOAHOTO  FPYHTA,
WCKYCCTBEHHO YFOXEHHasi C YMIIOTHEHWEM PyHTOBasi Moayluka v (Mnn) HecyLii
TENno3aWmTHbIA 9KpaH. TOMWMHY NpOCronkK (MOAyLUKW) creayeT MpuUHUMaTh
MCXOAS U3 pacyeTa OCHOBaHUs Mo AediopMaLimn, HO He MeHee YEeTBEPTU LLMPUHBI
nodowsbl dyHaameHTa. [lapaMeTpbl TEmnnos3awmTHOrO 3KpaHa OrnpeaensoTcs
TENSIOTEXHUYECKUM pacyeToM C y4eToM Tensionepedayn OT 34aHWS K PYHTY
OCHOBaHUsi Mo dyHAaMEHTY.

8.4 TMpu ycTponcTBe CBalHbIX (PyHOAMEHTOB Ha y4acTKax C CUIbHOMbAUCTbIMU
TPyHTaMy ¥ MOA3EMHbIMU fbAaMu credyeT MPUMEHATb GypoonyckHble CBau C
3anMBKOM  M3BECTKOBO-NMECYaHbIX WM LIEMEHTHO-MEeCYaHblX pacTBOPOB C
paccTositHueM B OCsiX HE MeHee [BYX AMaMeTpoB CKBaXWHbl. CBau He [AOImkHbI
onMpaTbCsa Ha NpOocIion NbAa, a noj UX TOPLIOM CreayeT ycTpanBaTh YMNOTHEHHYO
rPYHTOBYIO MOAYLLKY TOMWMHOW He MeHee Auametpa cBan. OTTauBaHue rpyHTa
BOKPYr CBaw Y MOA, €€ HWKHUM TOPLLOM He 10MYCKatoTCS.

8.5 PacyeT ocHOBaHUIN MO HecyLlei CNocoBHOCTM criedyeT MPOBOAUTL C YYETOM
M3MeHeHUs Temneparyp B TeYEHWe 3KCniyaTaLum:

ana cronbyatbix hyHAAMEHTOB Ha CUIbHOMbAWUCTBLIX TPYHTaX U MOA3EMHbIX
nbaax - no 8.7;

Onsi cBaviHblX yHOAMEHTOB B CWMbHOMbAMCTBIX FPyHTax - no 8.9, a B
noA3eMHbIX Jbfax - MO [AaHHbIM TOSIEBbIX WCMbITAHWA CBail  CTaTUYECKON
BAABNMBAIOLLEN Harpy3Kom.

8.6 Pacuet ocHoBaHuin o gedopmauusim crieqyeT Npou3BOaUTb:

ana crtonbyatbix yHAAMEHTOB Ha CUSbHOMbAUCTBLIX TPYHTaX U MOA3EMHbIX
nbJax - no ykasaHusm 8.8;

015 CBalHbIX (hyHAAMEHTOB B CUNbHOMBAMUCTBIX MPYHTaX U NOA3EMHbIX NbaaXx -
no AaHHbIM NOMEBbIX UCNbITaHWI CBal CTaTUYECKON BAABMMBAIOLLEH HAarpy3Kom.

8.7 Cuny npeaenbHOro CONpPOTUBIIEHNA (HECYLLYD CMOCOOHOCTb) OCHOBaHUS
ctonbyatoro dyHAaMeHTa Ha CWUIbHOMbAUCTLIX PYHTaX W MOA3EMHbIX NbAax

cregyeT onpegenatb No 7.2.2, npu 3TOM 3HayeHus & wu Raf fonyckaercst
npuvHUMaTh no Tabrmuam B.2 n B.3.

8.8 Ocapaky ocHoBaHust cTonbyaToro dyHAamMeHTa Ha CUMbHOMbANUCTbLIX MPYHTaX M
NOA3EMHbIX bAax & CrieayeT onpeaensTb no opmyrne

£=&

7 75, (8.2)

roe §p - ocapka, OobycrioBreHHass ynrioTHEHMEM OCHOBAHWA MO Harpyskom,
onpegensiemas no A.1;

5 - ocafka, 06yCnoBreHHasi NMacTUYHO-BA3KUM TEYEHVEM rPyHTa 3@ 3a4aHHbIN
CpOK 3KCyaTaLm CoopyeHusl, onpegensiemas no gopmyne

g =hv, (8.3)

30ech £, - 3aAaHHbIN CPOK dKCMnyaTaLum 34aHVst (COOPYXXEHWsT), roa;

¥ - CKOPOCTb Ocafku, M/rof, onpeaernsemas MICXoas U3 MOAENM JIMHENHO- U
HENVUHENHOBSI3KOTO MOJYNpPOCTPAHCTBA; AOMYCKaeTCs ONpeaeriaTh Mo MPUMOXEHUIO
n.
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8.9 Hecyuwyto cnocobHOCTb OCHOBaHWSi CBalHOMO  (byHOameHTa &, B
CUINbHOMBbAMUCTBIX TPYHTaxX criegyeT onpefensTb, Kak NpaBuno, MO AaHHbIM
nonesbIX UCMbITaHWIA cBat. [lonyckaeTcsi onpeaensiTe HECYLLY CNOCOGHOCTL CBau

pacyeToM B COOTBETCTBMM C 7.2.2 U 7.2.3 NO HaUMeHblUeMy 3HauyeHuo 7,
Nnosny4eHHOMY MO YCIIOBUAM €€ CONPOTUBIEHUS CABUIY MO FPYHTOBOMY pacTBOpY U
COBUIy TPYHTOBOrO pacTBopa MO KOHTaKTy C MbAUCTbIM rPyHTOM. B nocnegHem

cnyyae 3HaveHve &, , kH, cnegyet paccuuTbiBaTb No opmyne

n
By = yereq Rdy + 'Zl[(l _3-1',_}')Rsh,j & i!',j'Rsh,J',J ]Ash,j ) (84)
i=
rae % u 7, - 0603HaYeHus Te xe, 4To 1 B doopmyre (7.2);

R - pac4eTHOe CONpOTMBIEHNE CUMBHOMBAMUCTONO PYHTa Unk NbAa Nog, HUXHUM

KOHLOM cBaw, klMa, onpegensiemoe AN CUIbHONbAUCTBIX IPYHTOB UHTEpronsumen
Mexay 3HaveHuamu £ no Tabnmuam B.1 n B.7, a ana nbaos. - no Tabnuue B.7;

A, - nnowaab NonepeyHoro CeYeHnst CKBaKHbI, M2 ;
i;; - NbANCTOCTb 3a CHET NEASHBIX BKIKOYEHWIA j -TO CIOs FPyHTa;
I

MHOTONETHEMEP3NOMY FPYHTY M FPYHTOBOrO pacTBopa Mo fbay Anst cepeauHbl i -ro
crnosi, klMa, npyH1MMaemble COOTBETCTBEHHO No Tabnunuyam B.4 n B.7;

shj Rshij - PacUeTHble COMPOTUBIIEHWS! CABUTY TPYHTOBOTO PacTBopa Mo

Agp j - nroupab NOBEPXHOCTM caBWra B j-M Crioe, onpedensemas B

3aBUCUMOCTM OT AMamMeTpa CKBaXUHbI, M 2

Ecrm npo4YHOCTb CMep3aHus TPyHTOBOTO pacTBOpa C MOBEPXHOCTHIO CBant
Raf < R;p, To pacueT Hecyluel cnocobHocTh ceam &, no cdopmyre (8.4) crieayeTt
MPOM3BOAUTB MK 3HAYEHUSIX Rsp = Rar , NPUHUMMAsR NIOLWAAL MOBEPXHOCTW CABMIA

B Jj-M crioe rpyHTa s ; paBHOIi NnoLwaam noBepxHOCTH CBan B 3TOM Crioe.

Mpumevanne - B cnydvasix, korga nof TOpLOM CBau npegycmartpuBaeTcs
YCTPOMCTBO FPYHTOBOM MOAYLIKW, TO 3HayeHne £ B dopmyne (8.4) npuHumaeTcs
Ana rpyHta  nogywku. [lpu 3TOM npefenbHas Harpyska Ha Topel, cBau
onpegensietca no dopmyne (8.4), kak Ans cBaw, OUamMeTp KOTOPOW paBeH
AnameTpy CKBaXVHbl, a ANMHA - TONWWHE MOAYLLKW.

9 OcCOGEeHHOCTM NPOEKTUPOBAHUA OCHOBaHUN U
¢dyHAaAMEHTOB Ha 3aCOJIeHHbIX
MHOroJsieTHeMep3nbIX FPyHTax

9.1 Ons NPOEKTUPOBaHNA beH,D,aMeHTOB Ha 3acCOfieHHbIX MHOrosieTHeMep3sblX
rpPyHTax martepuanbl M3bICKAHUA  JOKHbI cogepXatb [OaHHble 06 ycroBuax
3aneraHuna 3acOfieHHbIX TPYHTOB, CTeneHu WX 3acOSIeHHOCTW, a Takxe O
XMMUYECKOM COCTaBe BOAHO-PaCTBOPUMbIX conen.

3aconeHHble MHOroneTHEMEP3rble MPYHTbI MOTYT MUCMOSb30BaTbCSl B KAYeCcTBe
OCHOBaHWUsi COOPYXXEHWIN Kak Mo npuHUmMny |, Tak 1 no npuHuuny Il. Mpyu 3ToM AOmkHO
YYUTBIBATbCA MOBBILLEHHOE KOPPO3UIHOE BO3AEWCTBME 3aCOSIEHHbIX IPYHTOB Ha
matepwuan (pyHaaMeHTOB.

MpumevaHve - lMbineBaTble TPyHTbI Mopckoro nobepexbs CeBepa C
npeobnagaHnem cornew HaTPUR-KanNMEeBOro COCTaBa [AOMMKHbl OTHOCUTLCSI K
3acoreHHbIM Npu cogepkaHun B HUX pacTBOpuMbIX conen ot 0,05% v BbliLwe.

9.2 OcHOBaHVst U (hyHOAMEHTbI Ha 3aCOMeHHbIX MHOTONEeTHEMEP3IbIX rPYHTax npu
MCMOMb30BaHUM TaKkWX TPYHTOB B KayecTBE OCHOBaHWS Mo npuHuumny | crnegyet
npoekTupoBaTb cornacHo 6.3.1-6.3.14 ¢ yyueToMm cneaytoLmx ocobeHHocTel:

a) TemnepaTypa Hayara 3amMep3aHusi 3aCOMNeHHbIX IPYHTOB iy HIbKe TemnepaTypb
3amep3aHus  aHamnorvyHblX BWAOB HE3aCONEHHbIX [PYHTOB W ee criedyeT
yCTaHaBIMBaTb OMbITHBIM NyTEM C YH4ETOM YKa3aHuii npuroxeHust b;



6) nepexon 3acofieHHbIX TPYHTOB U3 NNAacTUYHO-MEP3sioro B TBepaomepsrioe
COCTOsIHME NPOUCXOAMT Npu Bornee HU3KMX TeMmnepartypax, 4emMm aHanlorndHbIX
He3aCONleHHbIX T[PYHTOB, W [OO0JDKEeH nNpUHMMAaTbCA MO  AaHHbIM - ONbITHOIO

onpegeneHust KoadpmLneHTa nx CXIMaeMocTn af C y4eTOoM yKa3aHuii 5.3;

B) 3aCOSIEHHbIE Mep3rible MPYHTbI OTNNYAOTCS NOHKEHHOW NPOYHOCTHIO U MarlbiMU
3HaYEHUSIMU COMPOTMBIIEHWIA CABUIY MO NOBEPXHOCTU CMeP3aHust ¢ oyHAaMEHTOM,;

r) Ha yyacTkax C 3acCOfieHHbIMW TPyHTaMn MOXeT GbiTb HECKOMbKO 3aCOneHHbIX
FOPU3OHTOB C Pa3HOM CTEMeHbl 3aCONMEHHOCTW, a Takke MOryT BCTpeyaTbes
oTAernbHble CIION UM JIMH3bI HACBILLEHHbBIX CUIMBHO MUHEpParM3oBaHHbIMM BOAAMM
TPYHTOB, HAXOASILLMXCS B HEMEP3TIOM COCTOSIHAM MPW OTpuULaTesibHON TeMnepaType
(Kpvonerun), BCKpbITME KOTOPbIX CKBaXMHaMW MPW MOTPYXEHWWM CBall NMpUBOAUT K
MOBbILLEHHOMY 32COJIEHWIO TPYHTOB MO BCEW ANIMHE CBau.

9.3 Tlpn cTpouTenbCTBe Ha 3aCOMEHHbIX [PyHTax criegyeT MNpUMEHATb
byHAAMEHTBI, obecneymBaioLLme Hanbornee nosHoe ncrnonb3osaHne
COMPOTUBMEHNE  MEP3MblX [PYHTOB  HOPManbHOMY  [OaBREHWO  (MAMTHble,
cTonbyaTble U NMEeHTOYHble dyHAAMEHTbI, CBau C YLUMPEeHHOW naTon u Ap.). Mpu
6ypoornyckHOM cnocobe NorpyeHnsi CBai CKBaXMHbI AOIKHbI ObITb AUAMETPOM He
MeHee yem Ha 10 cm GoMnbLUMM MOMEPEYHOro CEYEHNs CBaM U 3amorHATLCS, Kak
npaBumno, W3BECTKOBO-MECHYaHbIM WM LIeMEHTHO-NecyaHbiM  pacTteopom. [lof
HKHUM KOHLIOM CBau CriefyeT ycTpavBaTb YNMOTHEHHYIO NOAYLLKY U3 LLEeGHS.

9.4 Hecyuyto cnocobHOCTL OCHOBaHUIA cTonbyaTbiX U CBalHbIX yHOAMEHTOB Ha
3aCONEeHHbIX MHOrOfIETHEMEP3NbIX MPYHTax Npy UCMOMb30BaHUM MX MO MpuHUMNY |
criegyeT onpegenatb cornmacHo 7.2.2-7.2.3. Tpy 3TOM pacyeTHble 3HayYeHus
COMPOTUBMEHUS TPYHTOB HOPMaribHOMY [OaBMEHUIO WM COBUTY MO MOBEPXHOCTU

cmep3aHust & 1 Rz HaanexuT NpuHMMAaTh, Kak MpaBuiio, Mo OMbITHBIM AaHHBIM.
Onsa coopyxeHuir lll ypoBHS OTBETCTBEHHOCTM, @ Takxe Mpu NPUBSI3KE TUMOBbIX

MPOEKTOB K MECTHBIM YCIIOBMSIM, 3HaYeHnst B 1 Rz poryckaeTcst npuHmmars no
Tabnmuam B.5 1 B.6.

9.5 lpu pacuyeTax Hecyllel CMNOCOOHOCTU OCHOBaHUN BypOOMyCKHbIX CBan
3aCONIEHHOCTb PYHTOBOrO pacTBopa M COMPOTUBIEHWSI COBWIY MO MOBEPXHOCTM

cBaun Rgr crieyeT npuHMMATH MO 3aCOMEHHOCTM U 3HAYeHUsIM Ry mpureratoLLero
npupoaHoro rpyHTa. Ecrm Hecylwas cnocobHOCTb GypoonyCckHbIX CBalt onpegerneHa
Mo pesyribTatam NosieBbIX UCTbITaHWUIA, TO PACHETHYIO HECYLLYIO CMIOCOBHOCTL TaKux
cBail criegyet MpUHUMATL C  MOHKAIOWMM  KO3(OPUUMEHTOM, YUUTHIBAOLLMM
M3MEHEHWe TEeMMepaTypHOro COCTOSIHUS W CTEMeHU 3acOfIeHHOCTU TPYHTOBOMO
pacTeopa B npouecce 9KCMyaTaumm COOPYXEHUs, YCTaHaBMBAEMbIM MO OMbITY
MECTHOrO CTPOUTENLCTBA UMK MO AaHHbLIM CreuarbHbIX MCCReaoBaHni.

Mpumeyanue - [ins onyckHbIX M BypOOMyCKHbIX CBali pacyeTHble 3Ha4YeHNs Raf
AonyckaeTcs MpuUHUMaTb Mpu  CpedHEB3BELLEHHOM 3Ha4YeHUM 3aCONeHHOCTU
TPYHTOB MO AJMHE CBau.

9.6 PacuyeT OCHOBaHUMA W (DyHOAAMEHTOB Ha 3aCOMNEHHbIX MHOrONeTHEMEP3NbIX
rpyHTax no gedoopmauunsm crnegyeT nNpousBoauTb cornacHo 7.2.15, 7.2.16, kak Ha
NNacTUYHO-MEP3IbIX MPYHTaXx.

9.7 Tlpn pacyeTHbIx AgedopMaunsx OCHOBaHWN, CIIOXEHHbIX  Mep3nbiMu
3aCONeHHbIMU FpyHTaMu, Gornblue npederibHbIX WM HeOCTaTOYHON HeCyLUen
CMocoGHOCTM OCHOBaHWs criedyeT NpeaycMaTpuBaTb YacTUYHYO WM MOMHYO
3aMeHy 3aCOneHHbIX PYHTOB Ha He3acorieHHble, AOMOMHUTENbHOE MOHWXEHNE
Temnepatypbl [PYHTOB, MPOPe3Ky 3aCOfieHHbIX CII0OEB [PyHTa  [MyGoKumm
dyHAaMeHTamKn, YCTPOMUCTBO PyHAAMEHTOB Ha NOACHINKAaX, pacrnpeaenstomx
HarpyskM Ha Mep3nble [PYHTbl OCHOBaHWWA, W ApyrMe MeponpusaTusa, a B
HeOBOXOAUMBIX Cry4asiX OCYLECTBNATb CTPOUTENbCTBO C  UCMOMb30BaHUEM
3aCcoreHHbIX MHOroneTHeMepP3nblX FPYHTOB B KA4eCTBE OCHOBaHWA No npuHumny |l

9.8 OcHoBaHusA 1 pyHAAMEHTbI Ha 3aCONEHHbIX MHOMOMETHEMEP3IbIX FPYHTax Mnpu
MCMOMNb30BaHNN MX B KAYeCTBE OCHOBaHUI COOpYXeHWi no mpuHuumny |l cregyet
npoekT1poBaTb B cooTBeTCcTBUMU C 6.4.1-6.4.7 n TpeboBaHmsamum CIM 22.13330, CM
24.13330 n CI128.13330.

10 Oco6eHHOCTN NPOEKTUPOBaAHUA OCHOBaHNN
1 pyHAaMeHTOB Ha 3aTOpPOBaHHbIX
MHOrosfieTHeEMep3rbiX FPyHTax
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10.1 OcHoBaHuA 1 hyHOAMEHTbI Ha 3aTOpPOBaHHbIX MHOTONETHEMEP3SIbIX MPYHTax
1 Topdax, a Takke Ha rpyHTax C MpUMEChi0 OpPraHMYEecKMX OCTaTKOB HaamnexuT
NpoeKkTUpoBaTb B COOTBETCTBUM C YyKasaHusiMu pasgena 7 u TpebosaHusimu CI
22.13330 ¢ y4eTOM WX OBOSMBLUON CXUMAEMOCTW MOA Harpy3kow, NposiBNeHMEM
nrnacTMyeckux AedopMaLnii B LLMPOKOM AMana3oHe oTpuuaTeribHbIX Temneparyp,
MOHMXEHHON NPOYHOCTbIO cMep3aHus c cbyHOaMeHTaMu, HW3KOW
TENnnonpoBOAHOCTLIO U 3aMeaNieHHON cTabunuaauneli ocagok Npy OTTauBaHWu.

10.2 Tpu ncnonb3oBaHUM 3aTopdoBaHHbIX PYHTOB B KayecTBE OCHOBaHWA MO
npuHumny | cnegyet NPUMEHSTb NAUTHbIE, CTONOYaThIe U CBalHble yHOAMEHTbI, a
Takxke Mano3arnybrneHHble U NoBepXHOCTHble yHAAMEeHTbl Ha noacbinkax. Ceaun
crnefyet norpyxatb, Kak npaBurio, OypoonyckHbIM CrnocoboM B CKBaHbI
avametpom Ha 10 cm GonbLUMM MONEPEYHOro CEYEHNSI CBaun C 3anoNHEHNEM Na3yx
LLeMEHTHO-MEecYaHblM PacTBOPOM WM APYrMM pacTBOPOM MO MPOEKTY; OnvpaHune
cBaill Ha npocrnov Topda He fonyckaeTcs. oA NOAOLWBON MAMTHBLIX U CTONGYaTHIX
dyHOaMEHTOB crieflyeT ycTpamBaTb NMecYaHylo NodyLUKy TOSWMHOWM He MeHee: Ans
NAUTHBIX dyHAaMeHToB - 0,3 M, Ana cTonbyaTbiX - NOMOBWHBI LUMPWHBI NMOAOLLBbI
dyHaameHTa. Mpu HeborbLUOW TOMLWWMHE MOKPOBHOTO TOP(sIHOTO Criosi criegyet
npegycMaTpuBaTh €ro yaaneHue.

10.3. PacuyeT Hecywen crnocoBHOCTM OCHOBaHWA CTONGYaTbIX W CBaWHbIX
hyHOAMEHTOB Ha 3aTOpPChoBaHHbIX MPYHTaX MpU MX UCNOMb30BaHUM NO NpUHLMAY |
npou3BoguTCA  cormacHo 7.2.2-7.2.3. Tlpu 3TOM pacyeTHble 3HaYeHust
COMPOTUBMEHUS 3TUX FPYHTOB HOPMAasribHOMY AaBfIEHWIO U CABUMY MO NOBEPXHOCTU

CMep3aHusi C dyHAaMeHToM K U Rz criefyeT npuHAMath, kak NpaBurio, Mo
OMbITHbIM AaHHbIM. [nsi coopyxeHuii lll ypoBHA OTBETCTBEHHOCTW, a Takxe Ans

npeaBapuTENbHbIX PaCYETOB OCHOBaHWA 3HaYeHust & © Raf ponyckaercs
npuHMMaTh no Tabnuue B.8.

OcHoBaHMst oyHOAMEHTOB, BO3BOAMMbIX Ha MOACHINKAX, creayeT
paccuMTbIBaTL MO HECYLIE CrnoCOGHOCTU rPYHTOB MOACHINKM C MPOBEPKOA CUTbI
NPeaernbHOro COMPOTUBIIEHUS OCHOBAHUS Ha YPOBHE MOBEPXHOCTM MPUPOLHbLIX
3aTOPPOBaHHbLIX TPYHTOB C YYETOM PaCYETHON MMy6UHbI CE30HHOMO OTTaUBaHWS.
Ecnm pacyetHas rny6uHa oTTansaHus 60rbLue TOMUWHBI NMOACHIMKM, TO OCHOBaHUe
[I0/DKHO BbIThb TaKXe PacCUMTaHo rno AedopMaLmsam.

10.4 PacyeT OCHOBaHWIA, CIOXEHHbIX GUOreHHbIMU rPyHTaMK, no Aedopmaunam
HagnexuT npou3BOAUTbL: cTomnbyatbix - no 7.2.15, 7.2.16; cBaWHbIX - MO
pesynbTaTam noneBbIX UCNbITAHWI CBal CTaTUHECKOW BAABMMBAIOLLIEN HArpy3KOW.

10.5 OcHoBaHus 1 hyHaamMeHTbl Ha 3aTOpPdOBaHHbLIX FPYHTaX MPW UCMOSb30BaHWUN
TaKUX FPYHTOB B Ka4eCcTBE OCHOBaHWI Nno npuHuumny |l Heo6xoauMo NpoekTUpoBaTh
B cooTBeTCcTBMM C 6.4.1-6.4.5 n TpeboBanHmsamm CI1 22.13330 1 CIM 24.13330.

11 Oco6eHHOCTN NPOEKTUPOBaAHMUA OCHOBaHUM
1 byHAaMeHTOB Ha MHOroneTHeMep3nbIX
rpyHTax B CEeMCMUYECKNX panoHax

11.1 OcHoBaHust 1 dbyHAAMEHTbI COOPYXEeHUN, BO3BOAUMBIX  Ha
MHOroneTHeMep3nbiX rPyHTax Ha Mriolaakax ¢ pacHeTHON CeCMUYHOCTbIO 7, 8 1 9
GannoB crnegyet npoekTupoBatb C ydetom Tpebosanuii CMN14.13330, CI
22.13330, CI124.13330, CI135.13330 1 TpeboBaHUiA HACTOSILLMX HOPM.

11.2 Anda cefiCMMYeCcKnx paioHOB C pacyeTHOW CEeMCMUYHOCTBIO 7, 8 n 9 H6annos
cregyeT npegycMaTpuBaTb  UCMOMb3OBaHWE MHOTONETHEMEP3IbIX [PYHTOB B
KayecTBe OCHOBaHMsA, Kak mpasuro, no npuHuuny | [pu  HEBO3MOXHOCTM
UCMOMb30BaHNA TPYHTOB B KayecTBE OCHOBaHWA Mo npuHuumy | Jonyckaetcs
ucnonb3oBaHne vx no npuHuuny |l npu ycroBum onvipanus dyHOAMEHTOB Ha
ckarnbHble WM [pyre Marocx/MaemMble MNpu OTTauBaHWM TPYHTbl WM Ha
npeaBapuTENbHO OTTasiHHbIE U YNIIOTHEHHbIE TPYHTbI.

11.3 B ceiicmundeckux parioHax cregyeT MpUMEHSITb Te e Buabl CBal, YTO U B
HecelicMUYeCcKuX pavioHax, kKpome csaii 6e3 nonepeyHoro apmvpoBaHus. ImnybuHa
Norpy>xeHns cBam B rpyHT (MCKNoYas CBan-CTOVKW) AOMkHA ObITb He MeHee 4 M.
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11.4 PacyeT OCHOBaHWA W yHOAMEHTOB MO Hecywen CrnocobHocTM Ha
BEpPTUKamnbHyl0 Harpysky C Yy4eTOM CeWCMWYECKUX BO3AEUCTBUIA cregyet
npou3BoauTb cornacHo 7.2.1, mpu 3TOM Cwry NpeaenbHOro COMPOTUBIEHUS
OCHOBaHWA Hapnexut onpegenste ¢ ydyetom 11.5, 11.6, a koaddmuneHT

HaAEXHOCTU ¥, MPUHUMATb:

npy UCMOMb30BaHMM MHOMONETHEMEPS3IIbIX TPYHTOB B KayecTBe OCHOBAHMWS MO
npuHumny |- no 7.2.1;

npy UCMOMb30BaHWUM MHOMONETHEMEPS3IIbIX TPYHTOB B Ka4ecTBE OCHOBAHMWS MO

npuHumny Il - ana dyHOoamMeHTOB Ha eCTECTBEHHOM OCHOBaHWM - ¥, =1,5, a and
cBaliHbIX - No TpeboBaHuam CI124.13330.

11.5 Hecyuwyo cnocoGHOCTb BEpTUKaNbHO HarpyKeHHOM Bucsdein ceau 7, a
Takke cTonbyaToro dyHAaMeHTa nNpU  UCMONb30BaHUM  MHOTOSIETHEMEP3SIbIX
IPYHTOB B Ka4yecTBE OCHOBaHUsi NO NpuHUMNy |, C y4eToM CencMMYecKmx
BO34EWCTBUMA criegyeT onpedenstb CormacHo 7.2.2; npy 3TOM  pacyeTHoe
COMPOTUBMEHUE TPYHTA WM [PYHTOBOTO pacTBopa CABUNY MO MOBEPXHOCTU

cmep3aHvsa ¢ dyHOAMEHTOM Raf N pacyeTHOe OaBreHvWe Mep3rnoro rpyHTa noj
HWKHUM KOHLIOM CBau WNMM NOAOLIBOM cTonbyatoro dyHaameHTa £ Haanexut

YMHOXaTb Ha KO3(HMLMEHT YCroBMiA paboThl OCHOBAHUS Teg , MPUHUMAEMBIN MO
Tabnmue 11.1.

Tabrmua 11.1

PacuerHas KoadbdpmumeHT ycrnoBuii paboTbl sy ANS rPYHTOB
CEeNCMUYHOCTL B u Y P eg ATIA DY
6annax

TBEPAOMEP3IbIX nnacTu4Ho- Chiny4yemep3anbix

Mep3nbIxX

7 1,0 0,9 0,95
8 1,0 0,8 0,9
9 1,0 0,7 0,8
Mpumevanne - lMpyu onupaHuM CBal-CTOEK Ha CKasllbHble WM HECHVMMaeMble
KPYNHOBMOYHbIE* TPYHTBI 3HAYeHWe KOIMMMUNEHTA Tai NPUHUMAETCS PaBHbLIM
1,0.

* BeposATHO, owmbka opurnHana. CnegyeT yutatb "KpynHOOGMOMO4HblE". -
Mpumeyanve wnarotoBuTens 6asbl AaHHbIX.

[na cean B NnacTUYHO-MEP3MbIX MPYHTax 3Ha4YeHve Raf crnenyet npuHMMaThb
paBHbLIM HYNO B Npegenax oT BepXHEeN rpaHvubl MHOMofeTHEMEpP3IbIX rPyHTOB A0

pacyeTHoM rny6buHbl %4 , M, onpeaenseMoit no gopmyre

by =—, (11.1)

o

roe o - koadduumeHT aecopmauum cuctembl "cBas-rpyHT", onpegensiemMblil no
pe3ynbTaTam uUcnbITaHuii B cooTBETCTBUM € 11.6.

11.6 PacyeT cBaii N0 NpOYHOCTN MaTepuana Ha COBMECTHOE AENCTBUE pacHETHbIX
yCUnuiA (NPOAOIIbHOM CUMbl, M3rMBaloLLEero MOMEHTa W MONepevHoi Curbl) Mpu
MCMOMb30BaHNN  MHOTOSIETHEMEP3NbIX OCHOBaHWA Mo npuHuuny | cnegyet
Npou3BOANTb B 3aBWCUMMOCTU OT PacYeTHbIX 3HAYEHWUA CENCMUYECKMX Harpy3oKk B
cooTBeTCcTBUM ¢ TpeboBaHusmMmu CI124.13330 ¢ yuetom 7.2.13. MNpn 3TOM Ansa cean
B MNacTUYHO-MeP3MbIX rPyHTax KoadhdmumneHT gedopmaumm cuctemMbl "cBas-rpyHT"

oy M~l, criegyet onpedenaTb Mo pesynsTatam WUCMbITaHWA CBall CTaTUYEecKoM
ropu3oHTanbHON Harpy3komn no dopmyne


http://docs.cntd.ru/document/1200084538
http://docs.cntd.ru/document/1200084538

By
HDEEJI ’

o, =134 (11.2)

rae Fy - ropusoHTanbHas Harpyska, kH, npusumaemas pasHoin 0.75, ,,;

apecb F, - ropusoHTanbHas npepenbHas Harpyaka, kH, B ypoBHE MOBEPXHOCTM
TPyHTa, NPU KOTOPOW NepemeLLeHne UCMbITyeMON CBan HauMHaeT Bo3pacTaTtb 6e3
YBEMVYEHUS HAarpy3Ku;

i - TOpPU3OHTalNbHOE nepemMelleHne cean B YpOBHE MOBEPXHOCTWU IpyHTa, M,
onpegensiemoe no rpadgmKy 3aBMCMMOCTM TFOPU3OHTalbHLIX MEepeMeLLeHnn oT
Harpy3ku npu yCrioBHOW cTabunmsayum nepemMeLleHuii, ecnvm pacyeT BegeTcs Ha
CTaTU4eCKkne Harpysku, u 6e3 yCJ'IOBHOl;I cTabunu3aumm nepemMeLleHuin, ecnm
pacueT BefeTcs Ha celiCMUYecKre Bo3nencTBus;

;- Moaynb ynpyrocTu matepuana csan, klla;

I - MOMEHT MHEepL M ceveHus ceam, M4,

11.7 TlpoBepKy OCHOBaHWsi CcTONG4YaToOro (pyHOaMeHTa Ha TrOpPU3OHTaNbHYIO U
BHELEHTPEHHO CXVMAIOLLYIO Harpy3ku C y4eTOM CEeACMUYECKUX BO3AENCTBUIA Npu
MCMOSb30BaHNN MHOTOMETHEMEP3TbIX IPYHTOB B KA4E€CTBE OCHOBaHWUSA MO NPUHLMNY
| cnegyeT NpousBOAMTL Ha OMPOKUAbIBaHWE W CABWUM NO MOAOLWBe dyHAameHTa ¢
y4yeTom 7.2.12.

npl/l ,ﬂeVICTBVIVI CEeNCMUYECKUX Harpy3ok, cosjaroupmx MOMEHTbI CUn B oboux
HanpasJieHUAX No4OoLBbI q)yH,qameHTa, pacyeT OCHOBaHWA HaAeXmnT NPpou3BOAUTb
pasgenbHoO Ha ,D,el;ICTBVIe Ccun 1 MOMEHTOB B KaXAOM HanpasfieHun He3aBUCUMO
[pyr OT Apyra.

11.8 Pac4yeT ocHoBaHu M dyHOAMEHTOB C Y4E€TOM CENCMUYECKUX BO3AENCTBUN
npy UCMONb30BaHUM MHOTONETHEMEP3SbIX MPYHTOB Mo npuHUuMny Il HeoGxopnumo
npoussoautb B cootBeTcTBUM ¢ CI 22.13330, CI 24.13330 un 7.3.1-7.3.15 no
pacyeTy oTTauBatoLLyx OCHOBaHUIA. [pu 3ToM oTpulaTternbHble (HeraTUBHbIE) CUTTbl
TPeHUsi, Bbl3BaHHble 0CaKOW OTTaVBalOLLWMX PYHTOB, B pacyeTax OCHOBaHWiA Ha
ceficMMyeckme BO3AEUCTBUSI HE YYUTLIBAIOTCH, €CIM OTTaMBalollee OCHOBaHue
CMNOXEHO MNecYaHbIMU U KPYMHOOBIOMOYHBIMU  TPYHTaMK, OCadKu  KOTOPbIX
3aBepLUAOTCS B MpOLlecce 1x OTTavBaHus.

12 Oco6eHHOCTN NPOEKTUPOBaAHUA OCHOBaHNMN
u pyHOAamMeHTOB MOCTOB U TPy6 nop
HacbINAMMU

12.1 OcHoBaHusi WM yHOamMeHTbl MOCTOB M TpybG noA Hacbingmu (Tpyo),
BO3BOAMMbIX Ha TEPPUTOPUAX PacMpOCTPaHEHUs] MHOTONETHEMEP3IbIX TPYHTOB,
crnepyeT NPOEKTUPOBATb C YY4ETOM AOMONHUTENbHLIX TPeBGOoBaHWI, CoaepKaLLMXCS
B HacTosiem pasgerne. TpeboBaHysi MO NPOEKTUPOBaHWIO NpuBeAeHbI B [4].

12.2 B npoekTax cyHOaMEHTOB MOCTOB W Tpy6 HeobXxoaMMo AOMNONMHUTENBHO (Mo
CpaBHEHWIO C dyHAAMEHTaMW 34aHWIA) YYUTLIBATb BMVSHWE Creayowyx (akTopoB:

BO3ENCTBME HA COOPYXEHUS, KPOME BEepTUKAambHbIX, 3HAYUTENbHbIX
TOPU3OHTASbBHBLIX CUMT OT BPEMEHHBIX MOABWXHBIX Harpy3oK, AaBfeHUn rpyHTa u
nbaa;

YMeHbLLEHUe HecyLlen cnocobHOCTM OCHOBaHWA BCNeacTBUE pasMblBOB AHa
BOAOTOKA Unv OTENMSHOLLEro BO34ENCTBUA BOAbI HA MHOrONETHEMEP3Nble rPYHTbI;

BO3pacTaHVWe CUM MOPO3HOTO My4YeHWs! TPYHTOB U3-3a MOBbILIEHHON WX
BIXXHOCTV BONM3M BOAOTOKOB M YMEHbLUEHUE STVX CUI NMPY YBEMMYEHUWN TOMLLWHBI

CHEeroBoro nokpoBa;

HapyLleHne YCTOMYMBOCTU GepeI'OBbIX CKIOHOB BCIeACTBUE NMPOABIIEHUA
OMNOJI3HEBbLIX NPOLLECCOB;

nosiBreHvne Haneaw B Npeaernax CoopyXeHun.

12.3 Harpy3sku 1 Bo3aeicTBUs Ha oyHOAMEHTLI MOCTOB M TPYO crieayeT npuHMMaTh
B cooTBeTCTBUN ¢ TpeboBaHmsammu CI135.13330.
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12.4 B ocHoBaHusIX hyHOAMEHTOB MOCTOB MHOrOfieTHEMEp3rble rPyHTbI criegyeT
MCMOMb30BaTb NPEUMYLLECTBEHHO MO MPUHUMMY |, ecrv Ha ypoBHE HM3a CBalHbIX
anemMeHToB (cBan-cTonboB, cCBal-0boMovek) B TeuyeHwe Bcero nepuoaa
3KCNIyaTauuM COOPYXEHUA T[PyHTbl OyayT HaxoauTbCsi B TBEp4OMEP3NoM
cocTosiHuM. [lonyckaeTcsi wcnonb3oBatb MO NpuHUMNY | nnacTuyHo-Mep3rbie
TPYHTbI, BKMIOYAs 3acorieHHble, Npu YCIIoBMW, YTO B TeYeHue BCero nepuopa
3KCNMyaTaLum coopyxeHun 6yaeT obecneyeHa vx oTpuuaTernbHas Temneparypa,
Tpebyemas no pacyeTy HecyLleh CNocoBHOCTM OCHOBAHWIN.

B0O3MOXHOCTb MCMNOMb30BaHWsi MHOrONETHEMEP3MbIX TPYHTOB B KayecTBe
ocHoBaHu no npuHUMny Il Ana dyHO4aMeHTOB Menkoro 3aroXeHus U CBaviHbIX
[OOIKHa ONpeaensTbCst UCXoan u3 obuwx Tpebosanuii 6.1.3, 6.1.4 1 6.1.6.

12.5 TporHo3 nsMeHeHur TemnepaTypHOro pexvMa MHOrOfIeTHEMEP3IbiX IPYHTOB,
ncnonb3yemMbix B Ka4ecTBe OCHOBaHWUM MO MpuHUMNY |, OCyllecTBrneHne B crnyvae
HEOOXOAMMOCTM  crneuuanbHbIX  MepoNnpuUsSTUA  NO  OBECneYeHnio  Mep3rioro
COCTOSIHUSI TPYHTOB W KOHTPOSb WX TeMmnepaTypbl B TeyeHWe BCero nepuopa
aKcnnyaTauum COOPYXEHWUI crneayeT BbINOMHATL YMCIIEHHBIMUM MeTogamu u (unn)
Nno yKa3aHWsM BEAOMCTBEHHbIX CTPOUTENbHbBIX HOPM.

126 COY 4 TennosawmTHble 3KpaHbl HeoBX0OAMMO MNPUMEHSTL B Cryyasix
NPakTU4eCKOW HEBO3MOXHOCTU WM  HeAOCTaTOMHOW 3hPEeKTUBHOCTM  APYrux
peleHuin Ans NOAAEPXaHWs Ha BEeCb Mepuop  9KChnyaTauum COOPYXEHWI
TemnepaTypbl rpyHTOB, Tpebyemolt No pacyeTy HecyLue CNOCOBHOCTN OCHOBaHWN.
Uncno COY crnegyeT npuHMMaTh MO pacyeTy C MOBbILLAIOWMM KO3hdMLMEHTOM
1,4.

12.7 ®yHpameHTbl MOCTOB MPU UCMOMb30OBaHWM MHOTONETHEMEP3MbIX FPYHTOB B
KayecTBe ocHoBaHWi Mo npuHumnam | u Il cnegyeT NpoekTMpoBaTh, Kak Npaswro,
CBalHbIMN C POCTBEPKOM, PacrofioXeHHbIM Haf NOBEPXHOCTbIO MPyHTa UM BOAbI.
Mpn aTOM Hagnexut npegycmaTpuBaTb Mepbl, WCKMOYaloWme BO3MOXHOCTb
NoBpeXOEeHNs CBal NefoXOAoM, Kapyexo4oM WnvM ApYyrumuy HebrnaronpusTHbIMU
BO34ENCTBUAMWN.

dyHOAMEHTBI MESIKOrO 3aroXeHUs (Ha eCTECTBEHHOM OCHOBAaHUM) 4OMYCKaeTcst
NPOEeKTUPOBaTb Afs MOCTOB, BO3BOAWMBIX, Kak MPaBWUro, Ha MCMOMb3yeMblX Mo
npuHUmMny Il MHOroONEeTHEMEpP3IbIX rPYHTaX, ECIM NOCIE NOMHOTO OTTauBaHWUS TaKWX
TPYHTOB OCafku W KpeHbl Orop He GyayT npesbiwaTe NpeaenbHO AOoMyCTUMBIX
3HAYEHMI MO YCMOBUAM HOPMAsbHOW SKCMIyaTaLmm COOPYXKEHMIA.

[nsa Tpyb crneagyeT npegycMaTpyBaTh NPEMMYLLECTBEHHO (PyHAAMEHTbI MENKoro
3aroKeHNs He3aBMCMMO OT BWAa TPYHTOB W MPMHLMMA WX MCMOMb30OBaHWS B
KayecTBe OCHOBaHWSi MpW YCIOBMM, YTO CYMMapHOe 3HayeHue OCaaKu
ucnonb3yemblx Mo  npuHuuny Il rpyHToB MOXeT OblTb  KOMMEHCUPOBaHO
CTPOUTENbHLIM NOABLEMOM MOTKa TPY6.

12.8 MHoroneTHeMep3rnble rpyHTbl B OCHOBaHWWN yHAaMEHTOB Manoro MocTta unm
TpyObl U NpUMeraloLLmMxX y4acTKOB Hacbinu, Kak NpaBumo, creayet MCcronb3osaTtb No
OHOMY MPUHLIMMY, HE OMYyCKasi OMMPaHUa UX YaCTUYHO Ha Mep3rble U YacTU4HO
Ha Hemepa3rble UMy oTTanBatoLLme rPYHTbI.



12.9 B rpyHTax, noABepXeHHbIX MOPO3HOMY My4eHUI0, HE3aBUCKMO OT MPUHATONO
MPUHLMNA WX MCMOMb30BaHWS B KayecTBe OCHOBaHUA MOAOLBY (hyHOAMEHTOB
MErKOro 3arnoXeHust Ans MocToB W Tpyb cregyeT 3armybnsTb He MeHee Yem Ha
BENMYMHY, ykasaHHyio B Tabnuue 5.3 CI1 22.13330 npu pacrnofioxeHun YpoBHS

noa3emHbIX BoA Ha mybuHe @y Sdy +2 M, a NoaoLWBY PACTIONOKEHHOTO B FPyHTE
pocTBepka cBaWiHbIX hyHAAMEHTOB - He MeHee Yem Ha 0,25 M Hwke pacyeTHon
ryBUHbI CE30HHOTO NPOMEP3aHNS-0TTanBaHNs FPYHTOB.

Ecrm no TpeGoBaHusm rnyGuHa 3anoxeHust dyHAaMEHTOB JomkHa ObiTb He
MeHee pacyeTHOW [My6uHbI NpoMep3aHWst TrpyHTa, Bce (yHAAMEHTbl, 3a
UCKMIoYeHNeM (byHOAMEHTOB WM TPYHTOBLIX MNOAYLIEK AN CPeaHUX 3BeHbeB
OIHOOYKOBLIX TPYG OTBEPCTHEM A0 2 M criedyert 3arnybrnsaTb He MeHee Yyem Ha 0,25
M HWKE pacyeTHOM MyGuHLI Npomep3aHust rpyHTa. [Mpu 3TOM 3a pacyeTHyo
rny6uHy NpoMep3aHnsi MPUHUMAETCS ee HOPMAaTUBHOE 3HaYeHVe.

PyHAAMEHTbBI UMW FPYHTOBbIE MOAYLLKWA CPEAHNX 3BEHbEB OAHOOYKOBbLIX TPYD
OoTBEPCTMEM [0 2 M A0NycKaeTcsa 3aknafbiBatb 6e3 yyeTa rnybuHbl npomep3aHus
rpyHTa.

B cnyuasix, kora rnybuHa 3anoxeHns yHOaMeHTOB He 3aBUCUT OT pacyeTHOW
rmy6vHbI NPOMEepP3aHns rPyHTa, COOTBETCTBYIOLLME TPYHThI, YKasaHHble B Tabnuvue
5.3 CIN 22.13330, AomkHbl 3arneratb He MeHee 4eM Ha 1 M Hxe HOPMaTUBHOM
rmy6yHbI NPOMEP3aHUst FpyHTa.

MoooLwBy BLICOKOTO POCTBEPKa CBalHbIX (PyHAAMEHTOB MOCTOB CrieayeT
pacnosiaratb C 3a30pOM OT NOBEPXHOCTM rpyHTa He MeHee 0,5 M B yCcTosAX M 1 M - B
NPOMEKYTOUHBIX OMopaXx.

MpumeyaHue - MMybuHy 3anoxeHnst yHAAMEHTOB M IPYHTOBbIX MOAYLLIEK MOA,
cpefHune 3BeHbst TpyO AnameTrpom 2 M 1 Gornee crneayeT Ha3HayaTb C y4eToM
YMEeHbLLEHVS IyBWHbI TPOMEP3aHWs pyHTa B HaNpaBIieHUN K OCU HacbInu.

12.10 B HenoaBepXeHHbIX MOPO3HOMY MyYEHWIO rPyHTax MNodoLBY pocTBepKa
CcBaliHbIX (yHOAMEHTOB MM (DyHAAMEHTOB MENKOro 3ariokeHust MOCTOB M Tpyb
Aonyckaetcs pacnonaratb B npefernax crios CE30HHOro NpoMep3aHus-oTTauBaHus
NpU YCIOBUM, YTO HIDKHSASI TPaHULLa TOMLLM TaKUX TPYHTOB 3areraeT He MeHee Yem
Ha 1 M HWxe pacyeTHOW rmybGuHbI NPOMEP3aHNs 1, KPOMe TOro, B Npeaenax 30Hbl
NpOMep3aHUsa OTCYTCTBYET BEPOSITHOCTb 06pa3oBaHus NWH3bI Nba, B TOM YUCHE U1
OT HanOpPHbIX NOA3EMHbIX BOA,.

12.11 TMopowsy (yHAAMEHTOB MENKOro 3anoXeHUs W HUWXHME KOHLbI CBan He
[0MycKaeTcs onnpaTh HEenocpeCTBEHHO Ha NMOA3EMHbIE Nb/ibl, CUMbHOMBLANCTLIE
TPyHTbI, @ Takke Ha ucnonb3yemble no npuHumny Il 3aTopdoBaHHbIE
MHOrOfeTHEMEp3rble rPYHTbI.

12.12 Pac4yeTbl OCHOBaHWI hyHAaMeHTOB MOCTOB 1 TPyO criegyeT Npov3BOAUTb:

a) npy MCMonb30oBaHUM TBEPAOMEP3NbIX TPYHTOB MO MpuHUMNY | - MO HecyLien
crnocobHocTY;

6) npu ncnonb3oBaHUM MHOMONETHEMEP3bIX MPYHTOB MO NpuHUMNY Il, @ rMUHKUCTBIX
NNacTUYHO-MEP3NbIX M MO MpuHUMNY | - no Hecylen cnocobHoCTM U no
nedopmaumsam.

[onyckaeTcs He onpeaenaTb 0Cafku OCHOBaHUA yHAAaMEHTOB MOCTOB:

a) BCEX CUCTEM 1 NpOoseToB MNpu onupaHnm yHAaMEHTOB Ha MHOroneTHemep3rble
rPYHTbI, UCMOMNb3yemMble MO MNpuHLUMMY |, 3a UCKMYeHWeM nnacTUYHO-MepP3SibIX
MUHUCTbIX TPYHTOB;

6) BHelHe CTaTU4eCKW ornpeaermMMbIX CUCTEM HKere3HOLOPOXHBbIX MOCTOB C
nponetamm 0o 55 M 1 aBTOAOPOXHbIX C npornetamu Ao 105 M npu onvpaHwum
yHOAMEHTOB Ha wucnonb3yemble No npuHuuny |l ckanmbHble W Apyrue
MariocxMMaeMble Npu oTTavBaHWUM IPYHTbI.

PacueTbl ocHoBaHuWiA Tpyb crefyeT Npou3BOAMTL, Kak MpaBurio, No HecyLlen
cnoco6HOCTW. Ha cunbHOCKUMaEMbIX MpW OTTavBaHWUK FPyHTaXx, UCMOMb3yeMblX Mo
npuHumny ll, ocHoBaHmA Tpyb cregyeT paccyuTbiBaTb NO HECYLUEW CNOCOBHOCTM 1
no aecopmanuam, BKIoYas onpeaeneHne x ocagku.
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12.13 Pacuet ocHoBaHusi cBal Ansi oyHAAMEHTOB OMOp MOCTOB MO HeCyLlewn
CMoCcOGHOCTM  MHOTONIETHEMEP3NbIX TPYHTOB, MWCMOMb3yeMbIX MO  MpuHUMny |,

crnegyet Npou3BoAUTb cornacHo 7.2.1 u 7.2.2. Mpu aToM 3HaveHue ¥, B cdopmyne
(7.1) cnepyeT npuHMMaTL paBHbIM 1,4 HE3aBUCUMO OT YMCra CBal B chyHAAMEHTE 1
OT TOMOXEHUs1 MOAOLUBbI POCTBEPKA MO OTHOLLEHWIO K MOBEPXHOCTW TPyHTa.

3HaveHus KoappuLmeHToB ¥, U % B dopmyne (7.2) gonyckaeTcsi NpuHUMaThb
paBHbIm 1,0.

[inst KPATKOBPEMEHHOW YACTW HArpy3oK pacyeTHble 3HaueHust & n &g ncxops

7.2.3 ponyckaetcs NpUHMUMATh C MOBbILLAIOLMM KOI(PULIMEHTOM 2 , paBHbIM: ANs
CBalHbIX (PpyHOAAMEHTOB >Xene3HodopoxHbIX moctoB 1,35 - npu ogHOBpEeMEHHOM
OeiCTBUM NOCTOSIHHBIX M BPEMEHHbIX BEPTUKanbHbIX Harpy3ok; 1,5 - npu gencTeum
MOCTOSIHHbIX W BPEMEHHbIX COBMECTHO C BPEMEHHLIMU T[OPU3OHTarbHLIMU
Harpyskamy (BKMo4as CerucMmUYeckue Harpysku); Ons CBalHblX (yHOAAMEHTOB
aBTOAOPOXHbIX MOCTOB - COOTBETCTBEHHO 1,5 1 1,75.

,uJ'IH Xene3HoA4OpPOXHbIX MOCTOB Ha CTaHUMOHHbIX U NMOABE3OHbIX NyTHAX,
ropoAcKux, a Takxe AOPYyrMx MOCTOB, Ha KOTOPbIX BO3MOXHbl CUCTeMaTudeckue
OCTaHOBKU Ha HeonpeaeneHHoe BpemMdA noe3noB U aBTOTpPaHCMoOpTa, 3HaveHue

KoadpdmumeHTa ¥, B dopmyne (7.2) criegyeT NpuHMMaTe pasHbiM 1,0.

12.14 PacyeT OCHOBaHWA CBalHbIX (PyHOAMEHTOB MO HeCyLlen CrnocobHoCTh
MHOTOMETHEMEpP3MbIX TPYHTOB, WcMonmb3yeMblx no  npuHuuny I, cnegyet
npomsBoauTb B COOTBETCTBUM C TpeboBaHusimm CI_24.13330. [lpu 3Tom
pacyeTHOe COMpPOTUBMEHUE OTTauBAOLMX FPYHTOB NOA TOPLIOM CBal crepyet
npuHumaTh no CI24.13330, kak aAns 6ypoBbIx cBali.

PacyeT no Hecyllein CNoCOGHOCTM OCHOBaHWA (pyHOAMEHTOB MENKOro
3arnoXeHnsi Ha MHOTONMETHEMEpP3MbIX TPyHTaxX, WCMonb3yemblx Mo npuHumny I,
HagnexvT nponssoanTb no CI135.13330.

12.15 ®dyHaameHTbl 6eperoBbiX, NEPEXOAHBLIX U NMPOMEXKYTOYHBLIX ONOP MOCTOB Ha
KPYTbIX CKIOHaX, a Takxe yHAaMeHTbl YCTOEB MPU BbICOKMX HACIMSX B CIyYasx
pacronoXeHWsi Nof HeCyLWM CroeM nracTa HeMep3rnoro Wi oTTauBalowero (B
nepuog dKcniyaTaumm MocTa) FMMHUCTOrO FPyHTa WM NPOCIIONKM HaCbILLEHHOMO
BOAOM necka, NOACTUNAeMOro rMMHUCTBIM IPYHTOM, HEO6XOAMMO paccuuUTbIBaTh Mo
YCTOMYMBOCTU MPOTUB FyBOKOro casura (CMeLleHVst doyHaameHTa COBMECTHO C
FPYHTOM) MO KPYrMOLMIMHAPUYECKON UMK Apyroii bornee onacHOn MOBEPXHOCTU
cKoMbxXeHus. [N ykasaHHbIX YCMOBUN HaaneXuT Takke NpoBepsTb BO3MOXHOCTb
MOSIBIIEHNS] MECTHBIX OMOM3HEBbIX CABWUMOB Ha paHee YCTOMYMBLIX CKIIOHAaX
BCNeACTBME AOMOMHATENBHOIO MX Harpy)XeHns BECOM HaChIMu 1 OMopbl, HapyLLEHNS
YCTOM4MBOCTM MMacToB rPyHTa B MpoLiecce Mpou3BoAcTBa paboT MnM U3MeHeHus
pexuma (YPOoBHS M CKOPOCTM TEYEHHsT) MOA3EMHbIX U NMOBEPXHOCTHBIX BOA.

12.16 ®dyHoameHTbl MOCTOB, BO3BOAMMBIX Ha MHOTONIETHEMEP3IbIX TPYHTaX,
MCMONb3yeMblX B KQ4€CTBE OCHOBaHMI Mo npuHuumny Il, criegyeT paccunTbiBaTth 4
YCIIOBUIN MOSIHOTO OTTauBaHWSi TPYHTOB OCHOBAHUS HE3ABMCMMO OT WX COCTOSIHMS
(Mepanoe wnm Tanoe) B nepuod CTPOUTENLCTBA. PacyeT Mo NpovHOCTU M
TPELLMHOCTOMKOCTM CBalHbIX 3MIEMEHTOB CrefyeT MpPOM3BOAMTL Ha YCUrMs B
pacyeTHbIX CeuYeHUsIX, BO3HMKalLWMe Kak AOf1 Meparioro, Tak M OTTasBLUero
COCTOSIHUSA TPYHTOB OCHOBAHMS.

12.17 CBaWiHble dyHOAMEHTbl HaANeXMT paccYuTbiBaTb HAa COBMECTHOE AeNCTBMe
BEPTMKamNbHbIX W TOPU3OHTamNbHbIX CUT U MOMEHTOB, MPUHMMAsi MepeMeLLeHust
dyHOAMEHTOB NPONOPLMOHaNbHBIMA - AENCTBYOLMM  ycunuam. Hesasucumo ot
NpyHLMNa NCNOMNb30BaHWA PYHTOB B Ka4eCTBE OCHOBaHWSA, He crieayeT y4uTbiBaTb
COMPOTUBNEHNE TPYHTOB MNepemeLleHnsaM 3arnybneHHoro B [PyHT pocTBepka
dyHOameHToB. B pacyeTax, BkMmovalowmx onpegerneHme cBoOOAHON ANMMHBI CBaiA,
OTTasiBLLME W NMacTUYHO-MEep3rble TPYHTbI [OMNyCcKaeTcs paccMaTpuBaTbh Kak
TIMHEeNHo-AedopMUpyeEMy0 CPeAly, XapakTepuayemytlo KO3(PdMLUEHTOM MocTernm,
NPUHMMAEMbIM KaK A5t HEMeP3TbIX IPYHTOB.

IMpun ncrnonb3oBaHUM rPYHTOB B Ka4eCTBE OCHOBaHMSA MO NpuHUMNY | B pacyeTte
[onycKaeTcs MPVHUMATb, YTO Kawdbl CBalHbIA 3MEeMEeHT XecTKO 3afenaH B
TBEpAOMEp3noM [pyHTe Ha MybuHe &, cuMTast OT YpOBHS, COOTBETCTBYIOLLErO
pacyeTHON (MakCcMManbHOIN) TemnepaType, NPy KOTOPOW AaHHbIN PYHT nepexoamTt

B TBEPAOMEp3fioe COCTOsiHWE, 34ecb & - AuaMmeTp wiv Gomnblumin  pasmep
MONepeYHOro CeYEHIs ANIEMEHTA B HaNpaBieHUn AefCTBUSA BHELLHIX HArpy3oK.

1218 B cemcmumyeckux panoHax — dyHOAMEHTbl  MOCTOB  [OMyCKaeTcs
NpOeKTMpoBaTb Ha mMobbIX rPyHTax, MCMOMb3yeMblX B Ka4yeCTBE OCHOBaHUS MO
npuHumny | Ecnm  rpyHTbl wmcnonb3yiotca no  npuHuuny ll, To cnegyet
npegycMaTpvBaTh OnupaHve nofoLBbl (yHAAMEHTOB MMM HWKHWUX KOHLIOB CBal
NpPenMyLLEeCTBEHHO Ha CKarbHble WM Apyrve MariocxvmaeMble Mpy oTTanBaHum
rPpyHTbl. [lpn yuyeTe CeWCcMUYECKUX Harpy3oKk pacyeT CBaWHbIX (yHOaMeHTOB
crnegyet npoussoauTb cornacHo 11.4-11.8.
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13 Oco6eHHOCTN NPOEKTUPOBaAHMA OCHOBaHNN
u pyHaameHTOB HedpTerasonpoBOAOB Ha
MHOronieTHeMep3nbiX rPyHTax

13.1 OcHoBaHVs 1 yHOAAMEHTbI MarvcTpasbHbIX ra3o- 1 HedTenpoBodoB (Aanee
mMarMcTpanbHble TpybonpoBoabl) CrneayeT npoekTMpoBaTb B COOTBETCTBUM C
yKasaHusiMu pasgena 7 ¢ y4eToM JOMNOoNHUTESbHbIX TpeboBaHuin, copepxalmxcs B
HacTosieM pa3gene, a Takke B CI136.13330.

13.2 B TexHn4yeckoM 3agaHmM Ha MPOEKTUPOBaHWE OCHOBaHWM U (oyHOAMEHTOB
MarvcTparnbHbix Tpy6onpoBoAOB AOMOSHUTENBHO AOSDKHBI COAEPXATbCA CBEAEHUS
0 npepenax M3MEHEHUs TeMmnepaTtypbl TpPaHCMOPTUPYEMOro no TpyGonposoay
npoaykra.

13.3 Tlpv nNpoeKkTMpoBaHWM OCHOBaHWM U pyHAAMEHTOB MarucTpanbHbIX
Tpy6ONpoBOAOB CriedyeT Y4uTbIBaTh:

mMarucTparnbHble TpybonpoBoabl, B cooTBeTcTBUMM ¢ TOCT P 54257, nmetot |
YPOBEHb OTBETCTBEHHOCTMU;

TpaHCnopTUpyeMblii No  TpybonpoBogy MNpOAYKT MOXET WMeTb Kak
NOMOXUTENbHYIO, TaK 1 OTpULLaTESNbHYIO TEMNEepaTypy, YTO CYLLECTBEHHO BIUSIET Ha
TENMOBOE U MEXaHNYECKOe B3anMOAENCTBIE TPy6onpoBoaa U MepP3nbIX rPyHTOB;

B Ka4yecTBe OCHOBaHWii MarvcTparnbHbIX TPyGONpoOBOLOB HE PEeKOMEHAyeTCst
paccmaTpuBaTb y4acTku C NMOA3EMHbIMM NbAamu, Haneasmn u Gyrpamy nydexus,
NPOSIBMEHNSIMU  TePMOKapcTa, TEPMO3PO3uK,  COrMAITIOKLMKM,  MOPO3060IHOMO
pacTpeCKVBaHNS;

OMacHOCTb MPSIMOTO  TEMSIOBOTO W TMAPABIMYECKOTO  BO3AEUCTBUI
TPaHCMOPTUPYEMbIX HEITU N HEITENPOAYKTOB Ha Mep3rible rpyHTbI NPy aBapusix Ha
marucTparnbHbix Tpy6onposogax.

MpumevaHue - Tpy6onpoBoAbl AensiT Ha: ropsuMe yyacTku (TemnepaTypa
npogykTa B Te4eHue BCEro roga nonoxurerbHas), Tennble yyacTky (Temnepartypa
NnpoayKTa B TeyeHne roga MoxeT OblTb M MONOXUTENBHOW M OTpULaTENbHON, HO
cpenHerogoBas Temnepatypa Boiwe 0 °C) un xonogHble yyacTku (cpegHerogoBas
Temnepartypa npogykta Hmwke 0 °C). K nepBbIM OTHOCATCA HEdITENPOBOAbLI HA BCEM
NPOTSHKEHUN U ra30MPOBOAbI Ha HEOOMbLLLOM MPOTSHKEHUN MOCIIE KOMMPECCOPHBIX
CTaHLUIA, KO BTOPbIM M TPETbWM - TOMbKO ra3onpoBOAbI.

13.4 lMpoknagka TpybonpoBOAOB B palioHax MHOrONETHEMEP3IIbIX MPYHTOB MOXET
BbINOMHATLCA MOA3EMHbIM  (MPEUMYLLECTBEHHO B TpaHLWesx), Ha3eMHbIM (Mo
NOBEPXHOCTM 3emMim C¢ obBanoBbiBaHWEM WM 6e3 Hero) wunM Hag3emHbIM (Ha
onopax) crnocobamu. CnegyeT wu3beratb 4acToro YepegoBaHWsl PasnUYHbIX
CNocoGOoB NPOKMaAKM Ha CPaBHUTENBHO KOPOTKUX PACCTOSIHUSAX.

13.5 [nsi ymeHblUeHVs! 30HbI OTTauWBaHWA MEp3roro rpyHTa creayeT NpUMEHsITb
aBTOMaTUYECKN [EMCTBYIOLME OXNaXaalome YCTaHOBKM (C MWAKOCTHBIM MM
NapoXVAKOCTHBIM  XJTafoHOCUTENEM) W Tenrousonupylowme — 9KpaHbl.
TennousonsuMoHHbIe 3KpaHbl Aflf HA3eMHOW MPOKMagKkW criedyer BbIMOMHsATb
MIIOCKUMM, 4715 NOA3EMHOM - LIUIMHAPUYECKUMM.

13.6 lMpu NpoekTUpOBaHWMN OCHOBaHWUIA U hyHAaMeHTOB Tpy6onpoBOAOB B panoHax
pacnpocTpaHeHUs1 MHOTrONIETHEMEP3IbIX PYHTOB CIieAyeT BbIMOMHATL Cregyolpme
pacueTbl:

pacyeT oCTbIBaHUS TpaHCMOPTMpYyemoro no Tpybonposody NpoayKTa € Lierbio
yCTaHOBNEHWNsI TemnepaTypbl MO AnvHe TpyGompoBoAa, a Takke BbISBIIEHUS €ro
ropsiumx, TENSbIX U XOMOAHbIX y4acTKoB (CM. npumeyaHue Kk 13.3);

pacyeT rnybuHbl OTTamBaHUs U NPOMEP3aHNs rPyHTa B OCHOBAHUM NOA3EMHbIX U
HaseMHbIX TpybonpoBoaos;

pacyetbl no | u Il rpynnam npegenbHbIX COCTOSHWIA C Yy4eTOM MpPOLIeCCOB,
NpoMCXOASALLMX B OKPYXaloLWEeM MaccuBe [pyHTa B pesynbrate YCTpowcTea
TpybonpoBoaa (npocagka W TepMOKapcT NpW OTTavBaHWW, MNyyeHue npu
NPOMOPAXNBAHWN).

13.7 TnybuHy oOTTavBaHWs (NPOMOPaXMBaHUs) [PyHTa CriegyeT onpeaenstb
YUCTIEHHBIMU  MEeToAaMK, C  Y4eToM MPOEKTHOrO CpoKa  3KChnyatauumn
TpyGonposoga. MyGuHy OTTavBaHWsi MHOMOSIETHEMEP3MbIX MPYHTOB MOA LIEHTPOM
ropsunx 1 TenmbiX NoA3eMHblX TPYGOnpoBOAOB, @ Takke MyGuHY npoMep3aHust
TPYHTa MOA LEHTPOM XONOAHbIX TPYGOMNPOBOAOB, PACMONOMEHHBLIX HA yYacTkax C
MHOTOMETHEMEP3NbIMA  TPYHTaMW  HE  CIMBAlOLIErocsl  Twuma,  [onyckaercs
paccUnTbIBATL COMIACHO yKasaHWAaM npuroxeHns H.
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13.8 PacyeTHble Harpysku, BO3OENCTBUS U UX COYETaHWUs Mpu MPOEKTUPOBaHUU
OCHOBaHWN W  (DyHOAMEHTOB MarucTpanbHbiX TpyGONpoBOAOB B  pairioHax
MHOTONETHEMEP3MbIX  [PYHTOB  CredyeT MpuHMMaTb B COOTBETCTBUM C
TpeboBanuamu CI120.13330 n CI 36.13330.

13.9 [Ina COBMEeCTHOro pacyeTa CUCTEMbl "OCHOBaHVE (BMELLAIOLWMA MaccuB) -
Tpy6onpoBoa" MOryT MCMOMb30BaTbCS aHarMTUYECKUMe WM YUCTIEHHble (MeToq
KOHEYHbIX 3MEMEHTOB, METOA KOHEYHblX pasHocTei u Ap.) MeTogbl. [lpu
MCNOMb30BaHMM  YMCIIEHHBbIX METOAOB pacyeTHass Mogenb "OCHOoBaHuWe -
TpybonpoBoa" [OMKHA afeKBaTHO OTPaXaTb KOHCTPYKTMBHbIE OCOBEHHOCTU
TpybonpoBoaa, XapakTEpPUCTUKM MHOTONMETHEMEP3MbIX TFPYHTOB U CXEMbl UX
B3aUMOOENCTBUS.

14 Oco6eHHOCTN NPOEKTUPOBaHUA OCHOBaHNM
1 hyHAaMEeHTOB Ha CKIOHax

14.1 NpoeKTnpoBaHMe OCHOBaHWI 1 yHAAMEHTOB Ha CKITOHax (OTKOCax) B parioHax
pacnpoCcTpaHeHNs1 MHOrOfIETHEMEP3NbIX TPYHTOB CrieAyeT BbIMOMHATL MO MepBoW
rpynne npegernbHbIX COCTOSIHUIA B COOTBETCTBUM C ykasaHuamu CI 22.13330, ¢
Y4ETOM CHWKEHWSI MPOYHOCTU MEP3MbIX PYHTOB MPU YBEMWYEHUM TeMnepaTypbl 1
ONUTENbHOCTM BO3AENCTBUSI HArpy3ku, a Takke BWSIHUS TeOKPUOIorM4eckux
YCIOBUN.

142 Tlpn nNpoOeKTUpOBaHMM OCHOBaHWM W  yHOAMEHTOB B  painioHax
pacnpocTpaHeHWs1 MHOTONETHEMEP3SbIX TPYHTOB Ha CKIOHAX W MPUCKIIOHOBOM
TeppuTopum criegyeT paccMaTpuBaTb TEPMOAMHAMUYECKOE paBHOBECUE CUCTEMbI
"COOpyXeHMe-0CHOBaHNe-CKIOH"  C  Y4eTOM  HOPMaTUBHbIX  [AOKYMEHTOB MO
NHXEHEPHO-TeoNorMyeckMm uabickaHmsam ana crtpoutensctea (CI 47.13330), a
TaKxe CrieyoLmx hakTopoB:

KPYyTU3Ha, BbICOTA, NPOTAXEHHOCTb, LUMPUHA U BKCNO3ULNA CKINOHA;

NposiBNeHne rMyOUHHBIX U COMUPMIOKLIMOHHBIX OMOM3aHWA U HapylueHue
pacTuTenbLHOrO MOKPOBa, HarnegeobpasoBaHue, Oyrpbl NydYeHWsl, TepMOoKapcT,
TEpPMO3po3us;

MOLLHOCTb CJ104 U XapakTep pacrnpocTpaHeHUA MHOrosieTHEMeP3IibIX MPYHTOB
(CI'IJ'IOLLIHOB, npepbIBUCTOE, OCTpOBHOG), Hanuyue XunbHoro U nnacTtoBoOro nbaa,
TarimkoB, KpMonaros;

TeMmnepartypa Mep3sioro rpyHta BO BpemMeHu no FﬂyﬁMHe N NPOCTUPAHUIO CKIoHa
(I/ISOTeprI) Ha CTagum CTpouTenbCTBa, aKcnnyaTauum U nukeugauum 06BEKTOB;

0COBEHHOCTN NPUPOAHBIX KpUOreHHbIX hopm penbedia (kameHHble rmeTyepsbl,
KYpyMbl M Ap.), @ Takxe (OpMUPOBaHUSI TEXHOTeHHbIX hOpM (OTBasbl, Kapbepbl,
KOTIIOBaHbI, BbIEMKW, HACbINWU 1 Ap.);

reoKpuoriornyeckne ycrioBusi (TEKCTypa, BIaXHOCTb, NbAUCTOCTb (HM3UKO-
MexaHU4EeCK1e CBOWCTBA MEp3MblX M OTTaMBaOLLMX FPYHTOB), @ TaKke XapakTep
HannacToBaHWA Nopof;

Harm4e COOPYXXEHUIN Ha CKIoHaX, MMetomecst AedopMaLu COOPYKEHUI, a
TaKkKe MeponpusTUs Mo NPOTMBOONMON3HEBON 3aLLTE;

MHTEHCUBHOCTb U XapaKTep TeXHOreHHOW Harpy3ku, 0COBEHHOCTU TEensoBOro u
CWIOBOrO  BO3AEUCTBMSI  HAa  CKMOH  MPOEKTUPYEMbIX  COOPYXEHWA MO
NpOSOIKATENBHOCTY,  OXBAaTy  TEPPUTOPUM,  KONMYECTBEHHLIM  3HAYEHUAM
TemnepaTypbl, KOHCTPYKTUBHBIM OCOBEHHOCTSIM COOPYKEHUIA.

TpeboBaHWst K UHXEHEePHO-reonorM4eCKMM M3bICKaHWSIM NpuBeAeHb B [3].

14.3 PacyeTbl YCTOWYMBOCTM CKIIOHOB (OTKOCOB) M COOPYXEHWUIN Ha HUX B palioHax
pacnpocTpaHeHNs1 MHOTOMETHEMEpP3MbIX [PYHTOB, B OTMMYME OT TasbiX [PYHTOB,
cregyeT OCYLIECTBMATE € Y4ETOM TeMMepaTypHOro COCTOSIHUA [PYHTOBOIO
maccuBa. B 3aBMCMMOCTM OT TemnepaTypHOro COCTOSIHUS TPYHTOBOrO MaccuvBsa
crnepyeTt paccmaTpuBaTh ABa OCHOBHbIX TWMa KPUOTEHHbIX ONOM3Hew: 1 - Meparble;
2 - otrauBaiowme. Kpome TOro, CyLWIECTBYIOT pa3fiM4Hble TUMbl CMeLIaHHbIX
KPVOreHHbIX OMOM3HeA.

14.4 TIporHo3 YCTOMYMBOCTM CKIIOHOB W COOPYXEHWA Ha HWMX Heobxoanmo
OCYLUECTBMIATb Ha OCHOBAHWW  BLIMOMHEHWSI MPOrHO3HBIX  TENNOTEXHUHECKUX
pacyeToB, cxemartu3auun MNpPUPOAHbLIX YCMOBUM W OMpefeneHns NoBepxXHOCTeN
CKOMbXeHUs B Mep3sibiX nopoaax, a Takke BO3MOXHOCTU BO3HUKHOBEHUSI U
pasBUTUA COMMUIIOKLINN.
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14.5 PacyeT MecTHON M 0BLIEN YCTOMYMBOCTU CUCTEMBI "COOPYKEHWNE-OCHOBaHMNE-
CKMOH", [OOIDKEH MPOM3BOAUTLCS MeTodaMW, YAOBIIETBOPSIOLMMU  YCIIOBUSIM
paBHOBEeCWSI B MPeAenbHOM  COCTOSHUMM, C  UCMOMb30BaHWEM  MporpaMm,
pa3paboTaHHbIX Ha OCHOBE OOLLENPUHSATBHIX METOO4OB pacyeTa YCTOWYMBOCTM.
[onyckaeTcs npuMeHsTb ApyrMe MeToAbl pacyera, pesynbraTtbl  KOTOPbIX
NpoBepeHbl OMbITOM MPOEKTUPOBAHKSA, CTPOUTENBCTBA U 3KCNyaTauun. PacueTsl
BbIMOJHAOTCA HAa OCHOBHOE 1 0COD0E COoYeTaHVe Harpy3oK.

14.6 ToBEpPXHOCTb CKOMBXKEHWS B MaccuBe Mep3rblX OAHOPOAHbLIX FPYHTOB, B
OCHOBHOM,  ornpefensieTcs  MornoxeHMeM  U30TepMbl  HavMbornee  BbICOKOM
oTpuULaTENnbHON TemnepaTtypbl IPyHTa, @ B MaccuBe HEOAHOPOAHbIX TPYHTOB -
HaUMEHbLLMMM MPeaenbHO-ANIMTENbHBIMA - 3HAYEHUSIMU  COMPOTUBNEHNS  COBUTY
Mep3roro  rpyHTa. [OBEPXHOCTb  CKOMbXEHWs OTTaMBaloWEero rpyHta (Ha
CONMAIMIOKLIMOHHBIX  CKITOHAaX WM OTKOcax) CcredyeT 3a rpaHuLein OoTTauBaHus,
KoTopas  MpaKTWY4ecku mnapannensHa MOBEPXHOCTU  CKIIOHA,  MOLLHOCTb
oronsalwllero  cros  paBHa  MybuHe  OTTauBaHWsl, OMpefensieTcss  npu
reoKpYOIIOrM4ECKUX U3bICKaHUSIX U YTOYHSIETCSI TENNOTEXHUYECKUM PacyeToM.

B Tennoe Bpems roga B HEKOTOPbIX CryYasix O4HOBPEMEHHO MOTyT pa3BuBaTbCS
cormmdrniokumust n I'J'Iy6VIHHI:Il7I onon3eHb Mep3rioro rpyHTa, YTo crefyet y4uTblBaTb B
pacyetax no HecyLue|7| CMOCOBHOCTM  OCHOBaHWM U MNpU  Ha3HayeHun
NPOTMBOOMON3HEBbLIX MEPOMPUATUN.

14.7 Cvna npegenbHOro conpoTuBIiEHNA OCHOBAHUA, CIOXEHHOro AucnepcHbIMU
rPyHTamMn OofpkHa onpeaendaTbCcsd, MCXoasd U3 YCroBusA, YTO COOTHOLLEeHWE Mexay
HOpMalibHbIMM N KacaTeslbHbIMWA  HanpsXeHnaAMn no BCEM MNOBEPXHOCTAM
CKOnbXXeHns, COOTBETCTBYlOLLEE npenenbHomMy COCTOAHUIO OCHOBaHuA,
noA4YnHAETCA 3aBUCUMOCTH

F=aotgp teo, (14.1)

roe ® Wc¢ - pacyeTHble 3HaYeHUs yrra BHYTPEHHEro TPeHUs W yaenbHoro
cuennenus. [Ons Mep3nbiXx TPYHTOB ONpeaensioTcs npegenbHo-AnuMTenbHble

3HAYeHUs yrna BHYTPEHHEro TPeHWst ¢; W YAENMbHOro CLEnneHus c;  Npu
npoBeAeHWN WUCMbITaHWMA Ha cpe3 Mepanoro rpyHTa (TOCT 12248), ans

oTTauBaloLLMX TPYHTOB ©3j W&, NpUM  NPOBEAEHWW UCMbITaHUM  Ha
HEKOHCONMAMPOBaHHbLIN ObICTPLIV CPe3 OTTauBAOLLEro rpyHTa No Mep3nomy Crow
B cootBeTcTBUM ¢ TOCT 20276, FTOCT 12248 n[OCT P 53582.

14.8 PacyeTHble 3HayeHus ¥ U1 ¢ ONpPeaensalTCsl No OMbITHbIM AaHHbIM. [Ons
coopyxeHuin |l ypoBHA OTBETCTBEHHOCTM W MpeaBapuUTenbHbIX pacyeToB

YCTOMHMBOCTN OCHOBAaHMUI OMYCKAETCA pacHeTHbIe 3HAYeHNs ¢, ¢f , @z W Sz
npuHMMaTh Mo Tabnuuam B.13 n B.14.

KoathbdmuUmneHT HagexHOCTH “¥, MO OTBETCTBEHHOCTU COOPYKEHUI NPUHMMAETCSA
paBHbiM 1,2; 0,95 n 0,9 cooTrBeTcTBeHHO Ans coopyxeHu I, II n Il ypoBHen
oTrBeTcTBeHHOCTU (TOCT P 54257).

KoadbdpmuneHT ycnosuit paboTbl ‘¥, NPUHUMAETCH paBHbIM:

A58 Mep3IblX AUCTIEPCHBIX IPYHTOB 1,0;

019 OTTanBaloLWmMX 0,85.

149 Tlpn cTpouTenbCTBE HaA CKIIOHAX, CIIOKEHHbIX MHOrosfieTHeMep3sbiMu
rpyHTamy, criegyet MNpUMEHsITb MPEeMMYLLECTBEHHO MpUHLUMM | 1cnonb3oBaHus
MHOrOMEeTHEMEpP3MbIX [PYHTOB, MPU YCOBMW, 4TO B TEYEHMe BCEro nepvioaa
akcnnyatauum 6yaeTr obecneyeHa oTpuuatenbHas Temnepartypa, Tpebyemas no
pacyeTy yCTOMYMBOCTW CKIOHA M Hecyluein cnocobHocTn ocHoBaHwi. MpuHumn I
MCMOMb30BaHNS MHOTOMNIETHEMEP3IbIX IPYHTOB AOMYCKaeTCA NpU CTPOUTENBCTBE Ha
CKIoHax, ¢ ydetom 6.1.3, 6.1.4 1 6.1.6.

14.10 lMpn “cnonb3oBaHUM MHOMOMNETHEMEP3NbIX IPYHTOB MO NpuHUMNy | cnegyeT
BbIMOSHATL MPOrHO3 TEMMEepaTypHOro pexvmMa W, B Crydae HeobXoaumocTH,
cneuuanbHble MeponpusiTusi No obecneyYeHnio MPOEKTHON TemnepaTypbl Mep3roro
rpyHTa M obecneuvBaTb KOHTPOMb TemnepaTypbl B Te4yeHue BCEro nepvoaa
akcnnyatauun. [ns COXpaHeHUst U MOHWKEHUS TemnepaTypbl Mep3fbiX FPyHTOB
cregyeT NPUMEHATL CrefyloLLmMe MeponpuUsiTUs: arponecoMenmopaLusi, ycTpoicTBo
TEno3aLmTHbIX 3KpaHOB, BOAOOTBOA U AP.
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14.11 MHoroneTHeMep3rble rPyHTbl Ha CKIIOHaX M NPUCKIIOHOBOW TEPPUTOPUM, Kak
npaBwrno, criefyeT MCMomnb30BaTb MO OAHOMY MpuHUMNY. MMpu cTpouTenbcTBe Ha
CKMOHax pEeKOMEHAYeTCsl MaKCUMaribHOe COXpaHeHue W [axe  yhydleHue
9KOMOrMYecKkor 06CTaHOBKM 3a CYET MPUMEHEHUSI MPOEKTHbIX, OpraHW3aLOHHO-
TEXHOMOTMYECKMX PELUEHUA U MEPONPUSTUA MO MPeAOTBPALLEHMIO OMOM3aHust U
HapyLUeHUs ~ 3KOMOMM4ecKoro  paBHOBECMsi,  ODYCFMOBMIEHHOTO  ONacHbIMU
KpMOreHHbIMM npoLeccamm (TEpMOKapCT, MyveHne, HanegeobpasoBaHme).

14.12 Ha cknoHax ckanbHbIX WU MOMyCKarbHbIX MNOpPoA4 pacyeTbl YCTOWYMBOCTU U
NpoeKTUpoBaHMs yHOAMEHTOB [ONyCKaeTCs BbIMOMHATL B COOTBETCTBUM C
TpeboBanusamm CM1_22.13330. WHxeHepHass MOAroToBKa TeppuTOpUM [OMKHA
OCYLLECTBNATLCA COrnacHo 6.5.

1413 B «kayecTBe (hyHOAMEHTOB COOPYXEHMA Ha CKMOHax B panoHax
pacnpocTpaHeHUst MHOTONETHEMEP3SbIX T[PYHTOB PEKOMEHAYETCS MPUMEHSTb
OTAENbHO cTosALMe cTonbyaTble hyHaaMEHThI, CBan M psigbl CBal, nNpopesatoLme
MOBEPXHOCTb CKOMbXeHns. MecTa pacronoXeHns CBail Ha CKIOHe, KONMM4ecTBo,
KOHCTPYKLUS, pa3mMepbl U pacCTOsiHUE MeXay HYMW ONpPeAensoTCs Ha OCHOBaHWUM
pacyeToB MECTHOM M OOLUEeN YCTOWYMBOCTM CKIIOHOB M C Y4ETOM OMON3HEBOrO
[OaBrieHVsi MEP3IIOro rPyHTa Ha CBau U Harpy3oK OT COOPYXXEHWSI.

14.14 B kayecTBe WHXEHEPHbIX COOPYXEHWI, NPOTMBOLENCTBYIOLWMX OMON3aHUo
Mep3nblX W OTTavBalOWWMX [PYHTOB, CrneayeT MNpUMeHsTb  TpaguLMOHHbIE
COOPYXeHUs: KOHTPdhopChl, KOHTpOaHKeTbl, NMoAnopHbIe CTeHbl, psabl cBan (CI1
116.13330), pacnonoxeHne KOTOpbIX Ha CKIIOHE U Mexay coboli 06ocHOBLIBaETCS
pacyeTamu U3 yCroBusi HeJOMyLLUEHUS TEYEHWsI MEP3IIOro M OTTauBatoOLLEro rpyHTa
MeXgy HWMU W He MpensiTcTByloUMe dunbTpauum Boabl MO CkroHy. Mecta
pacnonoXeHnsi U KOMWYECTBO  YAEPXVBAIOLMX COOPYXEHWIA Ha  CKMoHe
060CHOBbIBaOTCA pacyeTamym MECTHON M ODOLLEN YCTONYMBOCTU CKIOHA.

14.15 Ha cknoHax COY npuvMeHsoTCa B Criydasx NpakTUYecKoW HEeBO3MOXHOCTH
WM HEQOCTaTOMHON 3PAdEeKTMBHOCTM APYrMX MeponpuaTWin Ans ctabunusauumn
CkrnoHa W obecneyeHVss Ha BeCb MEepuop IJKCNiyaTauum TemnepaTypbl rpyHTa,
HeobX0AMMON MO pacyeTy HecyLLen CNOCOBHOCTY OCHOBaHUS.

14.16 [Ona conMdrItoKUMOHHBIX CKMOHOB B KayeCTBE OCHOBaHWUMA JIMHEWMHbIX
COOpYXeHUA (NMHUIA  anekTponepedayy, TpybonpoBoaoB, 3cTakag) cnepyet
npuMeHsTb obTekaemble (yHAaMeHTbl B BUAEe OTAeNbHbIX CBal, psAoB CBaw,
paboTarowmx B yCrioBusix 06TekaHusi ux OTTavBatoLLMM FPYHTOM Mpu CoBoaeHumn
npuHUMNa ONTUMArnbLHOrO COXPaHEeHUs MPUPOAHBIX YCMOBWIA Ha  CKMOHax
(obecneyenne dumnbTpaummM BOAbl, COXpaHeHWe pacTuTenbHocTu). KonmuecTso,
pasmepsbl, rybuHa 3agenku cBali B Mep3nblii TPYHT ONPELEensitoTCs pacvyeToMm C
Yy4YETOM OMOS3HEBOTO AABMEHWSI OTTAUBAIOLLErO IPYHTa, FOPU3OHTarbHbIX Harpy3ok
OT COOPYXEHUS, TeMnepaTypbl N MPOYHOCTHBLIX CBOMCTB MEP3NOro rpyHTa.

14.17 PaboTbl Ha CKMOHaX OOMKHbI BbIMOMHATLCS B 3UMHWIA Nepyog. BoinonHeHve
paboT B Tennoe Bpemsi roga AOMyCcKaeTCs TOMbKO MOCEe BbIMOMHEHWUS paboT no
cTabunusaumm ckroHa W 06sA3aTenbHOrO  MPOBEAEHUST  TEMNOTEXHUYECKOro
nporHo3a v pacyeToB o6LUEN U MECTHOM YCTOMYMBOCTU CKIIOHOB U COOPYKEHWUIA Ha
HUX.

14.18 MeponpusiTuss MO UHXEHEPHON 3awmTe U OXpaHe OKpyXalolwen cpeabl
crnepyeT MPOEKTUPOBAaTb KOMMIEKCHO C YY4ETOM TeOKPUOMOMMYECKUX YCMOBUIA U
NporHo3a WX U3MEHeHUsi B Mpouecce CTPOUTENbCTBa (C y4eTOM MO3TanHOCTU) U
akcnnyatauum o6bekToB. OCyLEeCcTBMNEHNE MEPONPUSTUN UHXEHEPHON 3aLLMTbl He
[OOIDKHO NPUBOAUTL K aKTUBM3aLIMM ONACHbIX KPUOTEHHBLIX NPOLLECCOB Ha CKIOHaX U
NpUMbIKAIOLWMX  Tepputopusix. TexHudeckas 3¢PeKTUBHOCTb W HAOQEXHOCTb
COOPYXEHUA W MEPONPUATUA WHXEHEPHON 3almTbl [OSPKHbI NOATBEPXOATHCA
pacyeTamu, a B OOOCHOBaHHbIX Clydasx - MOAENMMPOBAHWEM (HaTypHbIM,
M3NYECKUM, MATEMATUHECKUM).

14.19 [Ona crtabunmsaumm CKMOHOB HapsSAy C  UHXEHEPHbIMU  COOPYXEHUSMU
crnegyet NPUMEHSTb MEPONPUSTUSA MO CHMKEHMIO TeMNepaTypbl MeP3rbiX FPYHTOB 1
YMEHBLLEHWIO rIyOWHBI CE30HHOIO OTTaMBaHWS (arporecomenMopalus, yCTpoCTBO
TENno3almTHbIX 3KPaHOB, BOAOOTBOA), YMNPOYHEHWE T[PyHTa (3ameHa w
apMMpoBaHWE) C Yy4eTOM HaCTOSILLEro AOKyMeHTa. Ha cknoHax pomkeH ObiTb
opraHu3oBaH OecnpensATCTBEHHbIA CTOK MOBEPXHOCTHbIX BOA, MWCKITOYEHO
3acTamBaHue BOA Ha OECCTOYHbIX y4yacTkax, M rMonagaHue Ha CKIOH BoA C
NPVCKIMOHOBOW TEPPUTOPUM.
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14.20 B npouecce cTpoutenbCcTBa, 3KCMMyaTauMm 1 NMKBUOALUM COOPYXEHUI Ha
CKIMOHax W MPUCKIIOHOBOW TEPPUTOPUM BbIMOIHAETCS MOHUTOPUHI YCTOWYMBOCTM
CKIOHOB W COOPYXEHUIA MO MNpoekTy, pa3paboTtaHHoOMy ¢ yyeToMm pasgena 15,
MO3BOMSIOLLEMY KOHTPOIIMPOBAaTb MOBEPXHOCTHbIE W [NyOWHHbIE MEepeMeLLeHNst
rpyHTa. Ha obwbekTax | n Il cteneHn oTBETCTBEHHOCTU HEOBXOAMMO OpraHVM3oBaTb
cTauuoHapHble HabrniogeHWs 3a  OmnonsHeBbLIMUM MpoLeccaMu C  yCTaHOBKOW
KOHTPOSbHO-U3MEpPUTENBHOW annapaTypbl B CKBaXXMHaxX B HECKOMbKMUX CTBOpax Mo
NPOCTUPAHWIO CKIIOHA W BbINOSIHEHUEM HabrnogeHwn 3a ocagkamy Y CMELLEHUAMU
no rry6uHe.

15 F'eoTeXHNYECKNA MOHUTOPUHT NpU
CTPOUTENbLCTBE U IKCNJyaTauumn COOpPYXXeHUN
Ha MHOroneTHemMep3sbiX FPyHTax

15.1 TeOTEXHUYECKUA MOHUTOPUHT (Oarnee MOHWTOPWHI) Ha MHOroneTHeMep3sbixX
rpyHTax - Komnnekc paboT, OCHOBaHHbIA Ha HaTypHbIX HabniogeHusix 3a
COCTOSIHUEM TPYHTOB OCHOBaHUsi (TemnepaTypHbIi pexuvMm), raporeosiornyecknm
PEeXVMOM, NepemMelleHMeM KOHCTPYKLUMA cbyHOAMEHTOB BHOBb BO3BOAMMOTO,
PEKOHCTPYMPYEMOTO U KCMIyaTUPYEMOro COOPYXKEHUSI.

15.2 B panoHax pacnpoCTpaHEeHUsi MHOroNeTHEMEP3SbIX TPYHTOB MOHUTOPUHI
HeobX0AMMO NPOBOAMUTL ANS BCEX BMAOB 3[aHWIA U COOPYXEHUIA, B TOM 4ucre
NoA3EMHbIX MHXEHEPHBLIX KOMMYHUKaLWIA.

15.3 MOHWTOPUHI OCYLLECTBISIETCS B COOTBETCTBMM C MPOEKTOM, KOTOpbIV
paspabaTbiBaeTCsi B NpoL,ecce NpoekTUPOBaHMSI.

Mpn paspaboTke MpoekTa MOHUTOPMHra OnpeaensTcsi cocTaB, 0ObeMbl,
nepuoandHOCTb, CPOKM U METOAbl paboT, CXembl YCTaHOBKM HabropaterbHblX
CKBaXMWH, reofe3nmyeckux MapoKk W penepoB, AaTYMKOB W NpubOpOB, KOTOpble
Ha3Ha4yaloTCA MPUMEHUTENBHO K paccMaTpvBaeMoMy OOBEKTY CTpouTenbcTBa
(PEKOHCTPYKLMM) C  Y4eTOM €ro crneuudwiky, BKMOYatoLLeR: pesynbraTtbl
MNHXEHEPHbIX U3bICKaHUIA Ha Nrowaake CTPOUTENbCTBA, NMPUHLIMM UCNONb30BaHUSA
MHOTOMETHEMEP3MbIX  [PYHTOB B KayecTBe  OCHOBaHWA  (DyHOAMEHTOB,
0COBEHHOCTE  NMPOEKTUPYEMOrO UMM PEKOHCTPYVMPYEMOTO  COOPYXEHUst 1
COOPYXXEHUIN OKPYXatoLLEN 3aCTPONKMN U T.1.

15.4 B npoekTe MOHWTOpWHra criegyeT y4uuTbiBaTb (UaKTOpbl, OKasblBaloLLme
BMWsIHUE Ha BHOBb BO3BOAMMOE (PEKOHCTPYMPYEMOE) COOPYXXEHWE, ero OCHOBaHue,
OKPYXalOLLMIA TPYHTOBBLI MacCVMB W OKPYXaloLLylo 3acTpoMKy B npolecce
CTpOWTENbCTBA U 3KCNIyaTal 1, B TOM YMCTe BO3MOXHOCTb MPOSIBIIEHUST ONaCHbIX
reoKpUOIIorM4eCckuX MpoLLecCoB (KPUOTEHHOE MyYeHWe, TePMOKapCT, OMON3HeBble
npoLiecchl, ocefaHne MOBEPXHOCTU MpU OTTauBaHUU U Ap.), a TaKkke Tennosble
BO3EMCTBUSI OT CTPOUTESbHBIX paboT.

15.5 Ona ocylwecTBNeHns MOHWUTOPWHra B Mepuos CTPOUTENbCTBA COOPYXEHWI
060pyAYIOTCA KOHTPOMbHBLIE TEPMOMETPUYECKME U TOPOreosiorMyeckmne CKBaXuHbl,
Ha dyHOameHTax COOpPYXeHU YCTaHaBnMBAaKTCH MOCTOSIHHblE reode3ndeckune
MapKmn, MO KOTOPbIM BbINOMHATCA W3MEPEHUs TemnepaTypbl rPyHTa, YpOBEHb
noAsemHbIX Bog, UX COCTaB U TemnepaTypa, HuBenvposaHue dyH4aMeHTOB, B TOM
ynucne MorpyeHHbIX CBal, U3MEPSIIOTCA OTMETKM MOAKPaHOBbLIX MyTEN MOCTOBbIX
KpaHOB, BOOOOTBOAHBLIX FOTKOB B TEXHUYECKUX 3Taxax W Moanonbsx 3gaHun, a
TaKKe TPOTyapoB Y COOpyxeHun. MecTa yCTaHOBKM TEepMOMETPUYECKUX W
rMOpOreoniorM4ecknX CKBaXMWH, reode3nvecKkux MapoKk ykasaHbl B Tabmuue M.1,
neproAnYHOCTb MPOBedeHUs 3aMepoB npueedeHa B Tabmvue M.2. Kpowme Toro,
KOHTPONMPYETCA MAOTHOCTb MPYHTOB, YNOXEHHbLIX B HACBINSAX, NPU 3aMEHE rPyHTOB
B BbleMKax W nNpu HambiBe TeppuTopun. TepMOMETPUYECKME CKBaXWHbI
obopyaytotca B cootBeTcTBUM ¢ [OCT 25358. TpeboBaHus k 0BopynoBaHuto
MO POreosiorMyecknx CKBaXxuH npueeeHsl B [3]. YCTPONCTBO HUBEMMPHBLIX MApoK 1
reogesunyeckne n3mepeHus nposogsaTcs B coorsetcTeum ¢ TOCT 24846.
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15.6 B nepuon aKcnnyataumm COOpYKeHUS MOHUTOPUHT OCYLLECTBISIETCS B LensX
obecneyeHnst MPOEKTHOTO PEXMMa PYHTOB OCHOBaHUSI U COCTOSIHUS (PyHAAMEHTOB
COOpYXeHUsi. B coCTaB MOHUTOPUHIa BXOAAT Crieayrouyie Buabl pabor:

TEKYLLMA N KOHTPOSIbHBIA OCMOTP COCTOSIHUS TEXHUYECKMX 3Taxen, noanonuin
30aH1I N PacMONOXeHHbIX B HUX KOMMYHUKAL M U APYTUX YCTPONCTB;

HabnogeHus 3a cocTosiHneM 6eToHa dyHAaMEHTOB;
HabnoaeHWst 3a TeMNepaTypori rpyHTa B OCHOBaHUM COOPYXXEHWIA;
HabnioaeHns 3a TemnepaTypoii Bo3ayxa B MoAnosbe;
HabnrogeHns 3a ocagkamy qyHO4aMeHTOB;

HabnioaeHns 3a raporeoriormMyeckuM PeXxMMoM OCHOBaHUS.

MeproguyHOCTL NPOBEAEHNSA 3aMepoB ykasaHa B Tabnvue M.2.

15.7 MpogomKMTEeNbHOCTb MOHUTOPUHIA 3aBUCUT OT MpUHLMNA CTpouTenbcTBa U
CocTaBndeT angd COOpy)KeHMl;I, NOCTPOEHHbIX MNO:

| npyHUMNy - B Te4eHWe Bcero nepuoaa JKcnnyaTauum CoOopyXeHns;

Il NpHUMNY: a) ¢ MCNonb30BaHNEM NPEABAPUTENILHOrO OTTauBaHWSI TPYHTOB - B
TeveHue 5 neT;

6) C JonyLieHneM oTTavMBaHus B nepuog aKcnnyatauum - B Tederune 10 ner.

Mpumedanwne - MNpoaormKUTENBHOCTE MOHUTOPUHIA MOXET 6bITb COKpalleHa npu
cTabunmM3aumn U3mMeHeHun KOHTPOJSIMpyeMbIX MapamMeTpoB WX yBenudeHa npu
OTCYTCTBUU cTabunmsaumm n3MeHeHuin KOHTpONIMpyeMbIX NapamMeTpoB.

15.8 B npouecce MOHWUTOpUHra Heobxogumo obecneynmTb CBOEBPEMEHHOCTb
MH(OPMUPOBaHUS  3aUHTEPECOBAHHLIX CTOPOH O BbISIBIIEHHLIX OTKMOHEHUSX
KOHTPONMpYyeMbIX MapamMeTpoB (B TOM YUCME TEHAEHUUU UX U3MEHEHUN,
npeBbILLAKWLME OXMAAEMblE) OT MPOEKTHbIX 3HAYEHW W pesyrbTaToB Tenso- 1
reoTeXHMYECKOro NporHo3a.

16 dkonorn4yeckme TpedboBaHUA Npwu
NPOEeKTUPOBaHMUMU U YCTPOMNCTBE OCHOBAHUMN U
chyHAaMEeHTOB Ha MHOTosleTHeMep3ribIX
rpyHTax

16.1 B npoekTe ocCHOBaHW M (pyHOAMEHTOB Ha MHOrONeTHeMep3nbiX rpyHTax
OOIDKHbI 6bITb npeaycMoTpeHbI MeponpusTHs, obecneymBatoLLme
npefoTBpaLLeHV e, MUHUMM3ALMIO UMM NIMKBUAALMIO BPEOHbIX U HexenaTerbHbIX
9KOMOTMYECKMX W CBSI3AHHLIX C HWMM COLMAribHbIX, 3KOHOMUYECKMX W OpyruX
NnocneacTBUIA.

16.2 3komnorvyeckve TpebOBaHWS, Y4uTbIBaeMble NpU  MPOEKTUPOBaHUM Y
CTPOWUTENbCTBE, OCHOBLIBAOTCSI Ha pesynbTaTtax MHXEHEPHO-3KOMNOrM4eCKUxX
M3blCKaHUI, B KOTOPbIX JAETCS OLleHKa COCTOSIHUA OKpYXatoLen cpeabl U NPorHo3
BO3OECTBUST Ha Hee 0ObekTa cTpouTenbctBa. [lpaBuna  UHXEHEpPHO-
3KOMOMMYECKUX N UHXEHEPHO-Teoae3nyeckux M3bICKaHWi Ans CTpouTenbcTBa
copgepxatcsi B [1] n [2].
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16.3 TporHo3 BO3OENCTBMSA Ha NPUPOAHbIE YCMOBWUSI OCYLLECTBMSETCA Ha BeCb
nepuoa CTPOUTENLCTBA WM 9KCMnyaTauuu 34aHUA U COOPYXEHUA U JOIKEH
yCTaHaBMBaThb:

BO3MOXHOCTb W3MEHEHUs1 TEMMOBOrO PeXiMa MHOMONETHEMEP3IbIX FPYHTOB
palioHa CTpouTENbCTBA W MpUEralLmx TeppuTOpWiA BCReacTBUE HapyLUeHWN
ycrnosuin TennoobmeHa B pe3ynbTate CTpOUTENbCTBA W TemnepaTypHOro
BO3JENCTBUSA B NpoLecce aKkcnnyaTauuy;

M3MEHEHMS1 MMOPOreOriorMYEecKUX YCrOBUIA CTPOUTENBHON MIOWAOKM B
pesynbTaTe NpPOM3BOACTBA 3eMnsHbIX  paboT, BKMOYasi MyTW  pasrpysku
NOBEPXHOCTHBIX Y HAAMEP3MOTHBIX BOA MO BOAOOTBOAHBLIM KaHaram;

CTeneHb aKTUBM3aLMM OMaCHbIX KPUOTEHHBIX MPOLLECCOB, B TOM YMCHE: 0CaaKu 1
ny4YeHne rpyHTOB, TEPMOKAPCT, COMMAIIOKLIUS, TEPMO3PO3US U Ap.;

BO3MOXHOCTb BO3HWUKHOBEHMS CKIOHOBbLIX MPOLLECCOB M 3aboradvsaHus
TeppuUTopUn.

16.4 C y4eTOM pe3ynbTaToB MHXEHEPHO-Teonormyeckmx nsbiCkaHnn BblbupatoTcs
NMpOeKTHbIe peLLeHNs U pa3pabaTbiBaloTCs MepOrpusiTUSi MO PeKymnbTMBaLUU U
BOCCTaHOBJIEHWNIO MOYBEHHO-PACTUTENBHOTO CHOS, 3acChiNKe BbIEMOK, TpaHLUen K
KapbePOB, BbIMOMAXKMBAHMIO U OOEPHOBAHMIO CKMOHOB W OTKOCOB, a Takxe Mo
npeaynpexaeHnio 3po3unmn, TepMokapcTa 1 NPOLLECCOB pa3MbIBa rPyHTa.

16.5 OCHOBHblE MepONpPUSATUA MO OXpaHe OKPYXatoLlel cpedbl Mpu BO3BeAEeHWUU
OCHOBaHWI 1 hyHAAMEHTOB Ha MHOroneTHeMep3rblX rpyHTax paspabaTbiBaloTcs Ha
CcTagun TEXHUKO-3KOHOMUYECKOro 060CHOBaHMSI.

16.6 TMpoekTHas AOKyMEHTauus Ha YCTPOWCTBO OCHOBaHWA W (yHOAMEHTOB Ha
MHOrONeTHeMep3nbIX PYHTax Ha CTaaun NpoekTa AOMKHa BKMoYaTb OTAENbHbIN
pasgen "OxpaHa okpyxatoLLel cpeabl”.

16.7 MMpuctynaTb K npousBoACTBY paboT Mo YCTPOWCTBY OCHOBaHWA W
dyHOaMeHTOB [onyckaeTcst Tonbko npu Hamvuum MNMOC 1 NPOeKToB MHXEHEepHOM
MOArOTOBKM U 3almTbl OT OMaCHbIX KPWOTEHHbIX MPOLLECCOB M MOATOMMEHUs
Tepputopumn  (4.4), KOHKPETHO OTpaX@ioLLMX BCE OCOBEHHOCTU MEep3foTHO-
TPYHTOBbIX ~ YCIOBMM  MroOW@Aku  cTpouTenbcTBa.  [poekT  opraHusauum
cTpouTenbCTBa [OIDkeH obsA3aTenbHO npedycMaTpuBaTb TOYHbIE CPOKM U
0CcOBEHHOCTU Npou3BOACTBA paboT, a Takke Mepbl MO BOCCTaHOBMEHWIO
MOBPEXOEeHHbIX Y4aCTKOB MOBEPXHOCTY TEPPUTOPUI CTPOUTENLCTBA.

MpunoxeHue A (o6sa3aTtenbHoe). TepMUHBI U
onpeaeneHus

Mpunoxexne A
(o6s13aTensHoE)

B HacTosiwem cBoge npaBun MpUMMEHEHbl Crieylowme TepMUHbl C
COOTBETCTBYHOLLWMMN onpeaeneHnamm:

A.1rpyHT (ground, soil): opHble nopoabl, NOYBbI, TEXHOTEHHbIE 0BGpa3oBaHUs,
npeacTaBnsioLme cobo MHOTOKOMMOHEHTHYIO ¥ MHOrOOGPa3Hylo reonorMyeckyio
cuUCTEMY W SIBMSIOLLMECS OBGBEKTOM WHXEHEPHO-XO3AWCTBEHHOW [esiTeNlbHOCTU
yerioBeka.

[pyHTBI MOryT CnyuTh: 1) MaTepyanom OCHOBaHWSA 34aHWIA 1 COOPYXKEHWI;
2) cpenon Ans pasMeLLEeHUs B HUX COOPYXEHWUIA;
3) MaTepuanoM camMoro COOpPYXeHust;

A.2 rpyHT Mep3nbin (frozen ground); pyHT, MMeloWWn OTpULATENBHYHO WU
HyNeBylo TeMmrnepaTypy, COAepXalmii B CBOEM COCTaBe BUAVMbIE NEeAsHble
BKMOYEHUS U (MNM)  NeA-UEeMEHT U XapaKTepu3YILWMACS — KpPUOrEHHbIMM
CTPYKTYPHBIMU CBA3SIMU;

A.3 rpyHT MHoronetHemep3nbii (perennially frozen ground), CUHOHUM - FPYHT
BeYyHomep3nbin (permafrost ground): [pyHT, HaxogAwMmics B Mep3riom
COCTOSIHUM MOCTOSIHHO B TeYeHue Tpex 1 6onee ner;



A.4 rpyHT ce3oHHOMep3nbli (ce3oHHoTanbii) (seasonally frozen ground):
IPYHT, HaxoOAWWMICA B MEP3NoM I TarioM COCTOSIHUM NEPUOANYECKN B TeYeHue
XONOQHOTO UK TENSONO CE30Ha;

A.5 rpyHT TBepaoMep3nbin (hard frozen ground): ucnepcHbi rpyHT, NPOYHO
CLEeMEHTUPOBaHHbIA  NMbJOM,  XapakTepusyembli  OTHOCUTEMbHO  XPYMKUM
paspyLLEHMEM U NPAKTUYECKN HEC)KUMAEMBI MOA, BHELLHEW Harpy3kou;

A.6 rpyHT nnacmyHo-mep3nbii (plastic frozen ground): [ucnepcHbI rpyHT,
CLEMEHTMPOBaHHbIA  NbAOM, HO obOrnagalowmii  BA3KUMUM  CBOWCTBAMU U
CXXMMaeMOCTbHO NMOJ BHELLHEN Harpy3Koi;

A.7 rpyHT nyunHucTein (frost-susceptible ground): ncnepcHbI rpyHT, KOTOPbIA
npyv nepexofe W3 Tanoro B Mep3rioe COCTOsiHWE YBenMuuBaeTcsi B 06beme
BCrneacTBve 06pa3oBaHMs  KpUCTarrioB fbaa WM WMEET  OTHOCWUTESbHYHO

AedhopMaLIMIo MOPO3HOTO NydeHust £ 4 2 0,01;

A.8 nep (cuHOHUM - TPYHT NneasHoMm) (ice): MNpupoaHoe obpa3oBaHue, cocTosiLlee
N3 KpuUCTtanmnoB sbaa C BO3MOXHbIMU MNpuMecamMn 061oMoYHoro MaTtepuana un
opraHunyeckoro BellecTBa He 6ormee 10% (no obbemy), xapakTepusyoLleecs
KPVOrE€HHbLIMW CTPYKTYPHBIMM CBA3AMMU;

A.9 cnou ce3oHHoro otramBaHus (seasonal thawing layer): MoBepxHOCTHbIV
CIOVi FpyHTa, OTTavBatoLLMIA NETOM;

A.10 Temnepatypa Hauana 3amep3aHus (oTramBaHus) (freezing (thawing)
temperature): TemnepaTtypa, Npu KOTOPOW B NMopax rpyHTa nosiBnsieTcs (Mcyesaer)
nen;

A.11 mopo3Hoe ny4yeHue rpyHToB (frost heaving ground): MNpouecc ysennueHns
obbema 1 AedopMUPOBaHUA AUCNEPCHBIX TPYHTOB NPU MPOMEP3aHuK;

A.12 TepmokapcT (thermokarst): ObpasoBaHve NpocagoyHbiX M NPOBaribHbIX
dopm penbeda 1 Nnog3emHbIX NyCTOT BCreACTBME BbiTaMBaHUA NOA3EMHOrO fbaa
WM OTTauBaHWsi MEep3IIoro rpyHTa;

A.13 Tepmoaposus (thermoerosion): PaspylleHne u BbIHOC OTTauMBaloLMX WU
Mep3nblX AUCMEPCHBIX IPYHTOB U fbAOB B pe3ynbTaTe TemnnoBoro U MexaHM4eckoro
BO3EMCTBUS BOAHbIX MOTOKOB;

A .14 conudniokuma  (solifluction): CwmeleHne (TeveHne, ononsaHue,
COCKalnb3bliBaHMe, ChsibiBblI, OI'IJ'IbIBI/IHbI) OoTTamBawLero nepeysnaXxHEeHHOro
TOHKOAUCMEPCHOro rpyHta Ha CKMoHax B Tensioe BpemMda CYTOK roaa,
00yCroBEHHOE CE30HHLIM MPOMEP3aHNEM 1 OTTauBaHNEM.

MpunoxeHune b (pekomeHayemoe). dDusnyeckume
1 Tennodusnyeckmne xapakTepucTuku
MHOroneTHemMep3sbiX FPYHTOB

Mpunoxexune b
(pekomeHayemoe)

B.1 B coctaB gm3nyeckux u Tennodmanyecknx xapakTepucTuK, onpeaensemMbix
ANt MHOrONeTHEMEP3IIbIX IPYHTOB, BXOASAT:

a) cymMMapHasi BlaxHOCTb Mep3rioro rpyHTa - Wy, 1 BNaXHOCTb Mep3sioro rpyHTa,

pacnonoXxeHHoro mexay negAaHbiMu BKINKOYEHNAMA - Wm;

6) cymmapHas NbAMCTOCTb MEp3foro [PYHTA iy, NpeacTaBnsowas coboi
OTHOLLIEHWE COLEPXaLLErocs B Mep3rnom rpyHTe obbema nbaa kK o6bemy Meparnoro

rPyHT@a W InbOMCTOCTb [PyHTa 3@ CYeT BUAUMBbIX §NEASHbIX BKIHOYEHUA i!',
npegcrtaesnaoLasa co6oli OTHOLLEHWE coaepXallerocs B MepsriomM rpyHte obbema
BUAMMbBIX NegsHbIX BKIFOYEHUN K 06bemy Mep3Iioro rpyHTa;

B) CTereHb 3anofiHeHusi oGbema Mop Meparioro rpyHTa fbAOM M HesamepaLueit

BOZOM - 5, , AONW e4UHULLbI;



r) TemnepaTypa Hauarna samep3aHusi rpyHTa - Jir , °C;

,El) BIT2XKHOCTb MEp3J10ro rpyHTa 3a cyet He3amep3LUen Boabl - Ww , 401 eAVHULbI;

e) Tennogmanyeckne xapakTepUCTUKMN rPyHTa (TensionpoBoaHOCTb X, BT/(M-°C) un
obbeMHasi TennoemkocTs ', I/(kr-°C));

X) TenroTa TasHUs Nbaa (3aMep3aHusi BoAbl) B rpyHTe - Ly, ;
3) cTeneHb 3aconeHHoCTn - £y, %;

1) KOHLLEHTPALUA NOPOBOro pacTeopa - Cps, 00NV eavHULLb;
K) 06 beMHas cTeneHb 3aTopoBaHHOCTK - [, AONW €AVNHWLLbI;

) cTeneHb 3aTopoBaHHOCTU - [, AOMM €QUHNLbI.

B.2 CymmapHas BRaXHOCTb Mep3rioro rpyHTa - #y,; W BNaXHOCTb MEP3IOro rpyHTa,

pacriofoXeHHOTO  Mexay nefsiHbiMU - BKIlodeHusmu - ¥, onpegensiotcs B
cooTBetcTBuMn ¢ FOCT 5180.

B.3 CymmapHas nbAnCTOCTb MEP3IIOro MPYHTA - ig; , JIBAMCTOCTb MEP3IIOro rpyHTa
3a cyeT BKIMOYEHWA NnbAa - iy, W CTeneHb 3amnonHeHust obbema nop Mep3rnoro

rPyHTa NbAOM 1 He3amep3LUei Bogon - &, onpefensiotcs B cootseTcTBum ¢ FOCT
25100.

B4 T[log 3aconeHHOCTb MOHUMAETCs HanmMyMe B Mep3fioM  pyHTe
BOOHOPACTBOPUMbIX COMEN B TAKOM KOMMYECTBE, KOTOPOE CYLLECTBEHHO U3MEHSIET
NPOYHOCTHbIE U AedOpMaLMOHHbIE CBOMNCTBA MPYHTOB.

CTeneHb 3aconeHHOCTU TpyHTa Dy,  XapakTepusyeT — OTHOCUTerbHoe
coaepxaHue B rpyHTE€ BOAHOPACTBOPUMbLIX COMel, ee criedyeT ornpeaenstb Mo

TOCT 25100 kak OTHOLLEHMEe MacChl Conent g; K Macce Cyxow HaBECKU rpyHTa g4
(BKMtOYasA Maccy coaepxallmxcs B HeM corelt) no dopmyne

Dogr = (g5 /240100, (6.1)

Mo cTenexn 3aconeHHocTn Ly, rpyHTLI nogpasaensioT cornacHo FOCT 25100.

KoHueHTpauusi noposoro pacteopa C'p; xapakTepusyeT CTereHb MUHeparmaaumum
rpyHTOBOW Briarv. Ee fonyckaertcs onpeaensTts no gopmyrie

Cp.s = Dy (g + 10007 (6.2)

roe ¥ - BnaxHOCTb 3acCOMEHHOro [PyHTa, MpUHMMaeMasi Ans TPYHTOB C

NbONCTOCTBLIO iy £ 0,4 paBHON Wiy , @ C iy > 0,4 paBHoOM I, .

3aconeHHble PYHTbl B 3aBUCUMOCTU OT npeobrafatoLlero MOHHOMo cocTaBa
TIErKOPacTBOPUMLIX COSEN pasfensatTcsl Mo TWMy 3acONeHUst Ha MOPCKON W
KOHTUHEHTanbHbIN B cooTBeTcTBMM ¢ TOCT 25100.

B.5 TemnepaTypa Hadyana 3amep3aHusi IpyHTa Iy, XapaKTepusyeT Temneparypy
nepexoda rpyHTa M3 Tanoro B Mep3rioe COCTOsHMe. TemnepaTypy Hayana
3amMep3aHns He3aCOmeHHbIX, 3acCOfieHHbIX W 3aTOpdoBaHHBIX TPYHTOB credyeT
onpeaensTb OMbITHLIM NyTEM, @ B Cly4asix NpedycMOTpeHHbIX B 5.9 TemnepaTypy
Hayana 3amep3aHus He3acosieHHbIX W 3acOfieHHbIX [PYHTOB [omnyckaeTcs
npuvHumatb no copmyne (6.3) B 3aBMCMMOCTW OT BMAA PYHTa U KOHLIEHTpaLum

MopoBOro pacTeopa ='p;:

Ty = A= B(53C 5 +40C ), (6.3)
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rae A - Ko3addMUMEHT, XapakTepusyloumin TemnepaTtypy Hadvana 3amepsaHus
HesacoreHHoro rpyHTa (Tabnumua b.1);

£ - KoadbdmuMeHT, 3aBucAWMMA OT Twna 3acoreHus rpyHTa; 5 =0 gns

He3acomneHHbIX FPYHTOB; B =1 ANa rpyHTOB MOPCKOro Tuna 3aconenus; 3 = 0,85
[NSi FPYHTOB C KOHTUHEHTamNbHbIM TUMOM 3aCOSIEHMSI.

Tabnuua b.1 - Temnepatypa Hayana 3amep3aHvs He3aCONEHHOTo rpyHTa 4

pyHTbI A4,°C
Meckn pa3HbIX dopakuui -0,10
Cynecu v nbineBaTtble NECKN -0,15
CyrnmHok -0,20
MnHbI -0,25

3HayeHune T;,f AN 3aTopcpoBaHHbIX TPYHTOB criedyeT BbibupaTb No BenMunHe
TemMnepaTypbl Hayana 3amep3aHuss TOro  KOMMOHeHTa  (TopdpsiHoro  umm

MUHEPAILHOTD), Y KOTOPOro oHa Bbilwe. Bermunta Ty ans Topdha npusenena B
Tabnmue B.2.

Tabrmua B.2 - PacueTHble 3HaueHust TeMNepaTypsl Havana samepaanus Zpr Ans

Topda

Tun Topcpa Wos nom|| Ty, °C
eAVHNLIbI

CnabopasnoxvBLUMIACSH BEPXOBOW 7,30 -0,14
5,90 -0,16
3,27 -0,25
1,64 -0,35

CpenHepasnoxuBLLMACS BEPXOBON 3,50 -0,13
0,90 -0,20




B.6 BnaxHocTb He3acosfeHHOro, 3acofieHHOro 1 3aTopcoBaHHOrO Mep3rnoro rpyHTa

3a cYeT Hesamepsllien BoAbl Ww onpegendeTca OnbliTHbIM NyTem. B crydasax
npeagycMoTpeHHbIX B 5.9 onst He3acoeHHOro U 3acoNeHHOro FPyHTa, HaxoasdLerocs
B OXnNaXaeHHOM COCTOAHWUM, Koraa TemMmnepaTtypa rpyHTa Bbllle TemnepaTypbl

Havana samepaanusi (0 °C> T > Ty ), Bermunna ¥, npuHAMaeTcs st IPYHTOB C

NbAUCTOCTbIO iz £0,4 paBHoW W, = W, ac iy, »0,4 pasHon W, =1, .

[ns He3acorneHHoro M 3acofieHHOro Mep3rioro rpyHTa 3HadeHus W,
fonyckaetcsi onpegenste no dopmyne (B5.4), npy ycroswW, 4TO Temneparypa

TPYHTa HIXe UMK paBHa TemrepaType Hadvana samepsatus (7 < Thr ), nocriegHsis
HaxogwuTca no dopmyne (b.3)

W =ky Wp +7 D, (B.4)

roe A, - Koo UUEHT, NpuHUMaeMbli no Tabnuue 5.3 B 3aBUCUMOCTM OT yncna

NNacTMYHOCTU I, 1 TemnepaTypbl rpyHTa T ;

W, - BN@XHOCTb rpyHTa Ha rPaHWULE MnacTUYHOCTU (packaTbiBaHusi), 40N
eavHULbI;

Dar - CTeNeHb 3aCONEHHOCTM rPYHTa, [0 EAUHULIbI;
sal

7 - KO3(PULIMEHT, NPUHUMAEMbIN paBHbIM O AMst HE3aCOMEHHbIX PYHTOB U MO
Tabnuue (b.4) Ans 3aconeHHbIX rPYHTOB, B 3aBUCMMOCTU OT YMCna NnacTUYHOCTH
fp n Temnepatypbl rpyHta T , °C, gns Temnepatyp T < -15 °C BenuyvHa %
NPUHUMAETCS paBHOW 3HaveHnto ¥ npu T=-15 °C; ecnm BennuuHa W,

onpeaeneHHas no gopmyne (B.4), npeBbicuT 3HaueHne W, , Torna W, = W, .

Tabrmua B.3 - PacyeTHble 3HauyeHus KoadimumeHTa &,

pyHTbI || Yvcno o
HNACTUIHOCTH KoadbdmumeHT %, npu Temnepatype rpyHta T, °C
Iy, aonm
eauHUL bl
-0,3 |[-0,5 |[-1 2 (|- ||-4 ||-6 -8 |-10
Meckn 0 0 0 0 0 0 0 0 0
Cynecu fp £0,02
002¢ I, < 0,600,501/ 0,40/ 0,35/ 0,32/ 0,30/ 0,28 || 0,26 || 0,25
0,07
CyrnmHKm 007< I, < 0,70/0,65/ 0,58/ 0,50 0,46 || 0,45|/ 0,43 || 0,41 | 0,40
0,13
013< 1, < 0,80//0,75/ 0,65/ 0,55|/ 0,51/ 0,50 0,48 || 0,46 || 0,45
0,17
[ nnHbI s 0,98/0,92/ 0,80/ 0,68 0,63 0,60 0,58 || 0,56 || 0,55
p 70,17

Tabnumua b.4 - PacyeTHble 3HaueHus koaddpuumeHTa %




pyHTBI Yucno BennunHa  koaddmumeHTa # npu Temneparype
NAACTUMHOCTY || rpyhTa T, °C
Iy, aonm
eauHULbI
-0,3(|-0,5|-1 ||-2 |[-3 ||-4 ||-6 |[-8 |/-10][-15
Meckn n 2101|160 || 75 ||34 [[20 ||14 (|9 ||6,5]5 |4
< ’
cynecu fp £0,02
Cynecu 0,02< fpi 150|130 || 57 |[24 ||15 |[11 || 7 5 /45|35
0,07
CyrnmHKn 0,07< fpi 130|103 ||44 (|19 ||11 ||8 55| 4 32123
0,13
CyrnmHKu, 0.13< fp 10270 ||34 |17 ||9,5[6,5 ||4 3 |125]2
IMAHBI

PacyeTHble 3HaveHuns Ww ana Topqaa n 36TOpdDBaHHbIX FPYHTOB, Haxo4Aauwmxca
B OXNaXaeHHOM COCTOAHMKU, Korda TemnepaTtypa rpyHTa Bbllle TemMmnepaTtypbl

Havana samepaanus (0 °C > T > Tjy ), NpUHAMAIOTCS AN PYHTOB C MbAUCTOCTbIO

i 50,4 paBHon Wy, = Wy, ac iy 0,4 paHon W, = ¥, .

[Ons Meparnbix Topda 1 3aTopdioBaHHbIX MPYHTOB 3HaYeHUs ¥, OomnyckaeTcs
onpepenate no dopmyrne (b.5) B 3aBUCUMOCTU OT CTEMNeHn 3aTopdioBaHHOCTM J
(monv eamHMLbl) M TemnepaTypbl T, MPU YCIIOBUW, YTO TeMnepaTypa rpyHTa Huxe

Vv paBHa Temnepartype Havana samepaaHusi (T < Tir )

w, =il (5.5)

roe ¥ - napametp, 3aBuCAWLMIA OT OOBLEMHOM CTEMEHW 3aToptoBaHHOCTU J ,
npuHumaeTca no tTabnumue b.5.

Tabnmua b.5 - PacyeTHble 3HaueHus koaddpuumenTa

Twvn rpyHTa W, rpand
Topd 1,6
CynecuaHble 3aTopoBaHHbIE MPYHTbI 1,67.7-0,1

CymMUHUCTLIE 3aTOPGIOBaHHbIE MPYHTLI 167




B.7 Tennodwm3anyeckne XapaKkTepucTuKn rPYHTOB: KoL NEHT

TennonpoBoAHOCTYU A, obbemHas TennoemkocTe © M koaddULNEHT
TemnepaTyponpoBOAHOCTN @ OMPEAEensloTCs OfbITHbIM nyTeM. B cnydasx,
npeaycMOTpeHHbIX B 5.9, 3HayeHust 0ObEeMHOM TEenrnoemMKOCTW 3acOMEeHHbIX U

HE3aCOINEHHbIX TPYHTOB B TanoM, OXMaXaeHHoM Ty 1 Mepsnom ©y cocTosHMsX
gonyckaeTcs paccuuTbiBath no dopmynam b.6-6.9 B 3aBucvMocTu OT yaenbHowm

TEnnoeMKocT ckeneTta rpyHTa Oy, TemnepaTypHOil W KOHLEHTPALMOHHOIA
3aBUCUMOCTSIX YAEenbHOW TENnoeMKocTU He3amepsiuen Boabl 7 u nbaa O,
BMaXHOCTU Wy , TEMNEpPaTypHON M KOHLIEHTPALMOHHOW 3aBUCUMOCTY BIIAXHOCTM
3a cueT Hesamep3wen Bofbl W, nNMOTHOCTM ckeneTa [PyHTa f4g,f W

Temneparypbl Hauana ero 3amep3saHnst Tyr .

[na He3acomneHHbIX FPYHTOB, HaXOA4ALWMXCA B TaroM M OXMaXZEeHHOM
COCTOAHUAX, KOrga TeMnepartypa rpyHTa Bbllle TemnepaTypbl Ha4ana saamepsaHus (

T > Ty ), Bermumna Cy HaxoguTest no copmyrie (5.6)
Cyp = (Co + Ty Wi doam, (B.6)
roe Cp npuHMMaeTcs no Tabnuue B.6; Ansa HesacorneHHbIX rPyHToB 1 Topda 7y, =

4200 Ox/(kr-°C), a be HaxoguTca no Tabmuvue B.2; ans 3aconeHHbIX rpyHTOB B

oxnaxaeHHom coctosiHum (0 °C > T > Tye ) Ty onpepensietcs no dopmyrie (5.3),

[V

BenmunHa ', paccumtbiBaeTcs no dopmyne (6.7)

Cy = Ciyp —4550C,;, (6.7)

rae Ty - yOoenbHasi TEeNfoeMKoCTb NopoBoro pacTeopa, [/(kr-°C), onpeaensercs
no tabnuue (B.7);

C'ps - KOHLIEHTPALMSI MOPOBOrO PacTBOPa, AOMM €AMHWLbI, OMPEAESINETCs Mo
dopmyne (b.2).

Tabnmua B.6 - PacuyeTHble 3HauyeHWs yaernbHON TEennoeMKOCTU cKeneTta rpyHToB

Ty

PyHTBI Mecok Cynecb MuHa n| Topd
CYITIMHOK
HU3WHHbIA BEPXOBOW
o 750 850 950 1920 1680
)}
Ix/(kr-°C)

Tabrmua B.7 - PacueTHble 3HayYeHUs TemnepaTypHOW 3aBMCMMOCTM YyAerbHOW

TENMoeMKOCTU NOpPoBoro pacTeopa 'y

T,°C Tt DKI(kr-°C)
0,0 4210
-0,2 4150
04 4110
-0,6 4060



-0,8 4030
-1,0 4010
-1,2 3990
-1,4 3970
-1,6 3950
-1,8 3930
-2,0 3920
-2,4 3900
-2,8 3890
-3,2 3860
-3,6 3840
-4,0 3820
-5,2 3800
-6,0 3700
-6,8 3670
-8,0 3630
-8,8 3600
-10,0 3570
-11,0 3550
-12,0 3520
-13,0 3510
-14,0 3490
-15,0 3470
-16,0 3450
-17,0 3440
-18,0 3430




-19,0 3410

-20,0 3400
-21,0 3390
-22,0 3380

[nsi He3aconeHHbIX rPYHTOB 1 TOpga B MEP3NIOM COCTOSIHAM MPW YCIOBUU, YTO
Temnepartypa rpyHTa HUXe Wi paBHa Temneparype Havara samepsannst (T < Ty ),

BemmunHa 'y HaxoguTcst no coopmyrie

C_f = [Cp Wy + O (W _Ww)]vod,f, (B.8)

rae W, paccuutbiBaeTca no dopmyre (6.4), a C; - no dopmyne

Oy = 2120+ 78T, (6.9)

[0ns 3aconeHHbIX TPYHTOB B MEP3rioM COCTOSIHWAW, MPW YCMOBMM, YTO
Temnepartypa rpyHTa HUXe Wi paBHa Temnepatype Havara samepsanust (T < Ty ),

BenuinHa 'y HaxoguTesi no choopmyrie

Cf =[Cp +CwWw +C:'(W,fof _ijlod,!h,f, (B.10)

rae ¥, paccuntbiaetcs no dopmyrne (6.4), &y - no dopmyne (6.7), a C; - no
dopmyne (B.9).
3HayeHnss 06bEMHOM TEnnoemMKOCTU 3aTOpdhOBaHHbIX TPYHTOB B TanoMm M

oxnaxgeHHoMm Cy, 1 Mepsnom Ty COCTOSHWSIX [JOMyCKAeTCst pacCunTLIBATL MO
dopmynam (6.11, 5.12) B 3aBUCMMOCTH OT yAEeNbHOW TENNOEMKOCTU MUHEPATIbHON

Cum v TopdsHoit Cpg  COCTABAIOLEH OPraHO-MUHEPANLHOTO CKeneTa TPyHTa,
yOenbHOM TENMOeMKOCTY Hesamepaluen Boabl =y, v nbaa T, BecoBomn (Maccoson)
[onv Topdia B 3aTOPOBAHHOM rPyHTE (3, CYMMAapHOWN BMaXHOCTU Hg,s , BNAXKHOCTY
3a cueT Hesamepswen Bofbl W, , nNMOTHOCTM ckeneTa rPyHTa f4g f W
Temneparypbl Hauana ero 3amep3axnst Ty .

[ns 3aTopdoBaHHbIX TPYHTOB, HaxXO4SALWWMXCH B TasioM U OXIaXOEHHOM
COCTOSIHUM, KOIAa Temneparypa rpyHTa Bbllle TeMnepaTypbl Havana 3amepaaHus (

T > Ty ) Benmnunna g HAXOAMUTCS MO dhopMyrie

Cop =[Crl - F+ TG+ Wt lo g, (B.11)

e yhenbHas TennoeMKOCTb MUHeparbHoro ckereta Coy M Topda Cpg
HaxoauTcs no Tabnmue 6.6; €, =4200 Ox/(kr-°C).

[ns 3aTOPhoBaHHbLIX FPYHTOB, HAXOASALLMXCA B MEP3MOM COCTOSHUM, Komia
Temneparypa rpyHTa HUXe Uiv paBHa Temnepatype Havarna samepsanust (T £ Ty ),

BemmanHa C'y HaxoguTest no choopmyrie

Cf =[Cpm(l_G) +Cng+CwWw +C1'(vaof _Ww)]-od,f: (B.12)



rae W, paccuutbiBaetcs no dopmyne (B.5), © =4200 Ow/(krK), a C; - no
dopmyne (b.9).

B cnyuyasx, npegycMoTpeHHblx B 5.9, 3HayeHue koaddmumeHTa
TennonpoBoAHOCTU He3acCOfeHHbIX, 3acCOfeHHbIX ”n 3aT0pd)OBaHHbIX FPYHTOB B
Tanom rg M Mepanom 3\fm (ana guanasoHa Temnepatyp Hwke T £-15 °C)
COCTOSIHUM MpvBefeHbl B Tabrmue B.8, B 3aBMCMMOCTM OT BR@XHOCTW Wi ,

MIIOTHOCTN CKeneTa TpyHTa P4 ¢ W CTENEHU 3aconeHHocTn cornacHo FOCT
25100.

Tabnuua B.8 - PacuyeTHble 3Ha4eHus KoadpuLmMeHTa TENNONPOBOAHOCTM rPyHTa B

Tanom *g , MEp3nom ?\ﬁn (T £-15°C ) cocTOsiHUM

Mrot- (| Cym- KoadpdmuneHT TennonpoBogHOCTH rpyHToB *, BT/(M-°C)
HOCTb || Map-
cyxoro || Hasi
TPYyHTa || Bnax-
o HOCTb
& |\ rpyHra,
pdf‘ W}of,
kH/m3 [[g.e.
[Meckun pa3Ho NNOTHOCTH Cynecwu nbinesatble CYIMMHKM U FNnHBI 3atopdo-
BaHHblE
TPYHTbI
CTeneHb 3aCONEHHOCTH CreneHb 3aCONEHHOCTH CreneHb 3aCONEHHOCTH
Hesaco- | Cnabo- |[CpegHe-||Cunb- | Hesaco- |[CnabGo- |[CpegHe-|Cunb- |[Hesaco- | Cna6o- | CpeaHe-| Cunb-
NeHHble 3acorneH- || 3aco- HO3aco- || NIeHHble 3acorneH- || 3aco- HO3aCo- || NIeHHble 3aconeH- || 3aco- HO3aco-
Hble NEHHbIE || NEHHbIE Hble NEHHbIE || NEHHbIE Hble TNIEHHbIE || NIeHHblEe
M || Bl Ry My Ay My || gl Ry Ay hy My || g || Ry My My M || A
1,0 9,0 - - - - - - - - - - - - - - - 0,81)1,34
1,0 6,0 - - - - - - - - - - - - - - - 0,40(0,70
1,0 4,0 - - - - - - - - - - - - - - - 0,23/ 0,41
1,0 2,0 - - - - - - - - - - - - - - - 0,12/0,23
2,0 4,0 - - - - - - - - - - - - - - - 0,81(/1,33
2,0 2,0 - - - - - - - - - - - - - - - 0,23|0,52
3,0 3,0 - - - - - - - - - - - - - - - 0,93(/1,39
3,0 2,0 - - - - - - - - - - - - - - - 0,41)0,70
4,0 2,0 - - - - - - 2,16 |- - - - 2,10||- - - 0,93(/1,39
7,0 1,0 - - - - - 2,14 | - - - - 2,00 - - - - -
10,0 |/ 0,60 - - - - - 2,10|- - - - 1,90 - - - - -
12,0 |/ 0,40 - - - - - - 2,02| - - - 1,571,801 - - - - -
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14,0 | 0,35 - - - - - 1,80(/2,00f - - - 1,57 (1,76 || 1,68 1,65 1,59
14,0 (/0,30 - - - - - 1,7411,98 (/1,95 1,91 1,88 1,45(1,65( 1,59 1,56 1,50
14,0 | 0,25 1,91((2,48 (2,37 2,21 2,08 1,57 1,84 /1,81 1,78 1,73 1,33 1,58 1,50 1,46 1,36
14,0 |/ 0,20 1,57 (2,09 2,00 1,90 1,82 1,33([ 1,63/ 1,58 1,53 1,48 1,10(( 1,31/ 1,23 1,20 1,10
14,0 (/0,15 1,39(1,83 (/1,75 1,65 1,58 1,10((1,35([ 1,30 1,25 1,20 0,8710,99 0,94 0,92 0,87
14,0 | 0,10 1,10((1,35([ 1,30 1,25 1,21 0,93(/1,09( 1,06 1,03 0,99 0,700,771 0,75 0,73 0,71
14,0 | 0,05 0,75|/ 0,84 0,82 0,80 0,77 0,6410,73|0,71 0,69 0,67 0,46) 0,48 0,43" 0,41* 0,40*
- - - - - - - - - - - - 1,68 1,94/ 1,80 1,74 1,65
16,0 (/0,25 2,501((2,92|2,86 2,78 2,70 1,801/2,00 /1,96 1,92 1,88 1,51(1,75(1,68 1,62 1,49
16,0 |/ 0,20 2,15|12,50(1 2,43 2,36 2,30 1,62 1,78 1,75 1,71 1,67 1,33([ 1,56 || 1,46 1,41 1,30
16,0 | 0,15 1,80((2,10((2,03 1,96 1,90 1,45((1,60( 1,56 1,52 1,49 1,10((1,23 (1,17 1,15 1,08
16,0 (/0,10 1,45(1,68 /1,62 1,56 1,50 1,16(1,29(1,26 1,22 1,19 0,870,971/ 0,92 0,90 0,86
16,0 |/ 0,05 1,05((1,16{ 1,10 1,08 1,05 0,81)0,87| 0,85 0,84 0,82 0,58]0,60 0,56* 0,55* 0,53*
18,0 |/ 0,20 2,67 3,05|2,92 2,80 2,69 1,86 ([ 2,05(( 2,00 1,94 1,88 1,57 (1,86 1,70 1,61 1,48
18,0 (/0,15 2,26((2,75|2,63 2,52 2,44 1,68(1,83 (1,79 1,74 1,70 1,39(/1,60 | 1,47 1,40 1,36
18,0 | 0,10 1,97((2,30([2,23 2,17 2,10 1,45([ 1,59 1,55 1,51 1,47 1,06(( 1,26 1,14 1,09 1,02
18,0 |/ 0,05 1,45(( 1,56 || 1,52 1,48 1,45 0,981 0,99 0,98 0,98 0,97 0,70((0,75| 0,69* 0,68* 0,65*
20,0 | 0,10 - - - - - - - - - - 1,28(1,46 1,35 1,30 1,25

[Ons HaxoXaeHus BenuyuHbI >\Jf‘ Y He3acCOneHHbIX U 3aCOSieHHbIX PYHTOB B

MEp3sioM COCTOsHMW B AuvanasoHe Temnepatyp Ty 27 2 Ty, me T, =-15 °C
MOXHO MCMOMb30BaTh COOTHOLLIEHNE

;\f = ;\ﬁn _O\ﬁn _}"fh)[Ww(T) _Ww(Tm)]"r[}Fioi _Ww(Tm)], (6.13)

e rg u Mgy HaxogsTes no Tabmuue 6.8, W, (T n W, (T5,) onpepensiotcs no
dopmyne (b.4) onst He3aconeHHbIX rpyHTOB nNpu % =0, a Tg,f - no copmyne (b.3)
NSt He3aconeHHbIX rpyHToB npu B = 0.

B cnyuyasx, npegycMoTpeHHblXx B 5.9, 3HadeHue koaddmumeHTa

TeMnepaTyponpoBoAHOCTM @ (M2/c) ANA  He3aCONeHHbIX, 3aCOMEHHbIX W
3aTOPHOBaHHLIX MPYHTOB HAXOAWTCS Mo dlopmMyre

a=n0C,, (B.14)




i€ BerMymHbl KoadduLMeHTa TennonpoBOAHOCT » M O6bEMHOW TenrioeMKocTH

Cp HaxoAsiITCS B COOTBETCTBUM C yKa3aHWsIMK, NpuBedeHHbIMN B B.7.

B5.8 BenmunHa o6GbemHon TennoTbl 3aMep3aHvst (TasHus) rpyHTa L, (Ox/m3)
NPVHUMAETCS PaBHOM KONMYECTBY TENOThbl, HEOOXOANMOI AMst 3amep3aHnst BoAbl
(TasHWs Nbaa) B eanHULLEe o6bEMA rpyHTa 1 onpegensiercs no gopmyre

Ly = LMWt ~Wyleagmy, (6.15)

rae Ly =3,35103 ([x/Kr) - 3Ha4YeHre yaerbHOM TENnnoThl (hasoBbiX NPeBpaLLEHMI

BOAa-nea; BemyunHa Ww O He3acCOorneHHbIX, 3acOSfieHHbIX WM 3aTopdpoBaHHbIX
rPYHTOB HaxOA4MTCA B COOTBETCTBMM C yKa3aHusMW, npvBegeHHbiMu B 5.6 npwu

ycnoeuu Tye 2T, 3pech Ty Haxogutcs B COOTBETCTBUMM C  yKa3aHUsIMM,
npuBeeHHbIMM B B.5.

MpunoxeHue B (pekomeHayemoe). PacyeTHble
3HaYeHMA NPOYHOCTHbIX XapaKTepUCTUK
Mep3nbIX FPYHTOB

Mpunoxenve B
(pekomeHayemoe)

B.1 PacueTHble AaBneHus Ha Meparble TPyHTbl R, PacyeTHbIE COMPOTUBIIEHUS
MEp3MbIX PYHTOB W TPYHTOBbLIX PACTBOPOB CABWIY MO MOBEPXHOCTSIM CMep3aHusi
(byHOAEaMEHTOB Rgr M pacyeTHble COMPOTMUBIIEHUS MEP3IbIX TPYHTOB CABMTY MO
TPYHTY WIM [PYHTOBOMY pacTBOpY H;z OMNPedensoTcs OnbiTHbIM nyTeM. [pu

onpedeneHn  3HaueHun R, Rz, R, B nabopaTopHbiX YCMOBMSIX CriesyeT
NPOU3BOAWTL UCTLITAHWS HAa CABUT B CrielmarbHbix Npubopax - AN onpeaeneHus

Far v Egy v Ha 0QHOOCHOE CXaTue UM Ha BA@BMMBaHWE LIAPUKOBOTO LITaMna -
Ans onpefeneHus & .

Mpu onpepenequn Rz LWIEPOXOBATOCTb — MOBEPXHOCTM, MO KOTOPOM
NPOV3BOAUTCS CABUT CMEpP3LUErocs C Hel obpasLa rpyHTa, AormkHa GbiTb Takom ke,
KaK (oyHOAaMEHTOB, NPUMEHSIEMbIX B CTPOUTENLCTBE..

B.2 IMpu oTCYTCTBUM OMbITHLIX AAHHBLIX AOMYCKAETCS NPUHUMAaTb 3Ha4YeHs R, Raf

n R no Tabrvuam B.1-B.11.

PacyeTHble faBneHus Ha Mepanble rPyHTbl & NOA HWKHMM KOHLIOM CBau
npuHMmatoTca no Tabnuue B.1, nog nopgowsoit ctonbyartoro dyHAameHTa - Mo
Tabnmue B.2 Ana mepsnbix rpyHTOB C KOHTMHEHTasbHbIM TUMOM 3acCOSfieHUsT - MO
Tabnmue B.5, Ans Mepsnbix rpyHTOB C MOPCKUM TMMOM 3acorieHust - no Tabnuuam
B.7 n B.8, ansa nbaa - no tabnuue B.10, Ans 3aTopdoBaHHbIX MEp3ribIX MPYHTOB -
no Tabnuue B.11.

PacyeTHble conpoTuBREHWS Mep3nblX rPYHTOB 1 MPYHTOBbLIX PaCTBOPOB CABUMY
Nno MoBEPXHOCTAM CMep3aHus yHOAMEHTOB NpuHMMatoTcs no Tabnuue B.3, ans
Mep3rblX 3aCOMIEHHbIX PYHTOB C KOHTMHEHTanbHbIM TWUMOM 3acofieHunst - Mo
Tabnvue B.6, ona mepanbix rpyHTOB C MOPCKMM TUMOM 3acoreHust - no tabmvue
B.9, Mmepanbix 3aTopdoBaHHbIX IPYHTOB - No Tabnumue B.11.

PacyeTHble CONPOTUBNEHWS MEP3SIbIX IPYHTOB CABUIY MO PYHTY U IPYHTOBOMY
pacteopy Rz npuHUMatoTca no Tabnuue B.4, NbaoB No rpyHTOBOMY pacTBopy

s - no Tabrmue B.10, Mep3nbix 3aTOPGOBAHHLIX TPYHTOB MO FPYHTY WM
rPYHTOBOMY pacTBopy - no Tabmuue B.12. 3HayeHns pacyeTHbIX COMpOTMBIEHUN
Mep3nblX FPYHTOB Kak KOHTUHEHTanbHOro, Tak U MOPCKOro TUNa 3acorneHus, cCoBury

No TPYHTY WNM TPYHTOBOMY pacTBOpY f;; [OOMYCKAeTCs MNPUHUMATb PaBHbIMU

B = Ry cywetom B4

B.3 3HauyeHust Raf B Tabrmuax B.3, B,6, B.9 u B.12 crnegyer ymHOXaTb Ha

KOI(PAMLINEHT gy, 3ABUCSILLMIA OT BUAA NOBEPXHOCTU CMEP3aHUS W MPUHUMAEMbI it
paBHbIM:



ana GeToHHbIX NoBepXHOCTel yHAAMEHTOB, u3roTtoBnsiemblx B 1,0
MeTannmyeckon onanybke

AN AepeBsiHHbIX NOBEPXHOCTEN, He obpaboTaHHbIx MacnsHeimm 1,0
aHTMCenTUKamm

ANA OepeBsiHHbIX MoBepxHocTen, 06paboTaHHbIXx MacnsHbiMu - 0,9
aHTUCenTUKamm

O MeTarnM4eckux NoBEPXHOCTEN U3 ropsiyekaTaHoro npokaTa 0,7

B.4 3Hayenus Ry, B Tabrmuax B.4 v B.9 cnieayeT yMHOXaTb Ha KOSPAMUNEHT ¥sp ,
paBHbIN:

aona  OypoHabuBHbIX cBa ¢ pobaBneHuem B BGeToH 0,7
NPOTUBOMOPO3HbIX XMMUYECKNX J,06aBOK

[51s BCEeX BUA0B CBal Npu nbamcTocTn rpyHTa 0,2 %4 £0,4 0.9

B OCTaslbHbIX Criy4asx 1,0

Mpumevanve - lpu coyeTaHUn [BYX nepeducrieHHblx B B.4 ycrnosun

KO3(PMLIMEHT *¥sp NPUHMMaETCA pasHbiM 0,6.

B.5 Mepanble 3aconeHHble T[PyHTbl B 3aBMCUMOCTM OT npeobrnagatoLlero
XUMWYECKOro ~ COocTaBa Cconer  BbIAENsoTCA  NO  Tuny  3aconeHus -
KOHTUHEHTaNbHOMY U MOPCKOMY - B cooTBeTCcTBUM ¢ TOCT 25100.

Tabnuua B.1 - PacyeTHble AaBneHWs Ha Mep3anble He3acosfieHHbIe PYHTbl £ nog
HVKHUM KOHLLOM CBau

norpy>xeHuns
cBan, M

pyHTBI ny6buna PacyeTHble faBneHus &, klMa, npu Temneparype rpyHTa, °C

-0,3 ||-0,5 |[-1 -1,5 ||-2 -2,5 [[-3 -3,5 |[-4 -6 -8 -10

Mpwn
NbANCTOCTH
i <0,2:
1 KpynHo- Mpwn nio6oii || 2500 (| 3000 || 3500 (| 4000 || 4300 || 4500 || 4800 || 5300 || 5800 || 6300 || 6800 || 7300
0610MOYHbI€ ([ rryBuHe
2 Mecku || To xe 1500 || 1800 || 2100 (| 2400 || 2500 || 2700 || 2800 || 3100 || 3400 || 3700 || 4600 || 5500
KpynHble 1
cpenHen
KpynHoCTw
3 Meckn || 3-5 850 | 1300|| 1400|1500 [ 1700 || 1900 || 1900 (| 2000 || 2100 || 2600 || 3000 || 3500
Merkue "
nbinesaTble

10 1000|1550 || 1650 || 1750 || 2000 |[ 2100 || 2200 || 2300 || 2500 || 3000 || 3500 || 4000

15 n 6onee || 1100 1700|1800 | 1900 || 2200 || 2300 || 2400 || 2500 |[ 2700 || 3300 || 3800 || 4300
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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 6onee ||950 || 1050 ([ 1400 || 1500 || 1600 || 1800 || 1900 |[ 2100 || 2200 (| 2900 || 3400 || 3900
5 CyrnuHkm un || 3-5 650 ([750 {850 (950 |1100]| 1200 ([1300| 1400 || 1500 |[ 1800 || 2300 || 2800
IMAHBI
10 800 ||850 [[950 |/1100 || 1250 1350|1450 |{ 1600 | 1700 || 2000 || 2600 || 3000
15 n 6onee {900 (950 (1100|1250 || 1400 | 1500 | 1600 |[ 1800 || 1900 (| 2200 || 2900 || 3500
Mpun
TNbANUCTOCTMN
rpyHtoB 0,2
L4 204
3-5 400 ([500 {600 (750 | 850 ||950 |[1000] 1100| 1150{f1500|| 1600 (1700
6 Bce Buabl |[10 450 ([550 {700 (800 {900 |/1000 {10501 1150| 1250 |f 1600|1700 || 1800
rPyHTOB,
yKasaHHble B
nos.1-5
15 n 6onee ||550 ||600 [[750 ||850 ({950 | 1050|1100 ([1300| 1350 1700 || 1800 | 1900
Tabnuua B.2 - PacyeTHble AaBneHnst Ha Mep3arble He3acosIeHHbIe PYHTLI £ nog
nofoLBon ctonbyartoro cyHagaMeHTa
[pyHTBI Pac4yeTHble gaBnenusa R, kla, npy Temnepatype rpyHTa, °C
- - -1 -1,5 |[-2 -2,5 |[-3 -3,5 ||-4 -6 -8 -10
0,3 ]/0,5
Mpy nbancTocTn
rpyHTOB #; < 0,2:
1 5501950 1250 || 1450 || 1600 || 1800 || 1950 || 2000 |[ 2200 || 2600 || 2950 || 3300
KpynHoo6nomou-
Hble W Necku
KpYnHble "
cpefHen
KpyrnHOCTH
2 lMeckn menkue ||450(700(900 |[ 1100|1300 || 1400 || 1600 | 1700 || 1800 || 2200 || 2550 || 2850
1 NbineBatble
3 Cynecu 300//500(/ 700 ({800 | 1050 (/1150 1300 || 1400 |[ 1500 || 1900 || 2250 || 2500
4 CyrmuHkn 1| 250(1450(1550 (650 {800 (900 | 1000|1100 ([ 1200| 1550 (| 1900 || 2200
TMHBI
Mpn nbancTocTn
rpyHTOB % = 0,2:




5 Bce Buabl||200{300(400 (500 [[600 ||700 ({750 | 850 ||950 |[1250]| 1550 || 1750
TPYHTOB,

yKazaHHble B

nos.1-4

Tabrmua B.3 - PacuyeTHble COMPOTUBMEHUS MEpP3IbIX HE3aCOMNEHHbIX FPYHTOB U

TPYHTOBbIX PACTBOPOB CABUTY MO NOBEPXHOCTN CMEp3aHns Rgr

FpyHTb! PacuyeTHble conpoTusnexus Raf, klMa, npu TemnepaType rpyHra,
°C
- - -1 o-15(-2 ||-2,5)-3 ||-3.5(-4 [[-6 |[-8 |-10
0,305

muHncTtele |40 (60 {100 (130|150 || 180 || 200 |{ 230 || 250 || 300 || 340 || 380

MecuaHble 50 (|80 |1301| 160|200 || 230 || 260 |[ 290 || 330 || 380 || 440 || 500

M3BecTkoBo- (|60 ({90 {160 |(200 || 230 || 260 || 280 || 300 || 350 || 400 || 460 (| 520
necyaHbIn
pacTBop

Mpumeyanme - 3HaueHne Rz AMs M3BECTKOBO-MECHAHOMO PacTBOpPa AaHbl Aris
pacTBopa crieylolero coctasa: Ha 1 M3 pacTeBopa necka cpegHe3epHUCTOro -

820 11, N3BECTKOBOro TecTa NioTHOCThIO 1,4 r/em3 - 300 i, Boawl - 230 1; ocagka
KoHyca - 10-12 cm. lMpu gpyrux cocTaBax U3BECTKOBO-MECYAHOro pacTeopa, a

Takke Ona UeMeHTHO-Nec4YaHoro pactBopa 3Ha4YeHuda Raf onpegenanTca
ONbITHbIM NyTEM.

Tabrmua B.4 - PacyeTHble COMPOTUBIIEHWUS MEP3MblX HE3aCEereHHbIX PYHTOB

CABWIY MO MPYHTY WM TPYHTOBOMY PacTBopy &g

FpyHTe! PacueTHble faBnenusi Ry, kMa, npu Temneparype rpyHTa, °C

- -05(-1 |[-1.5(-2 |[[-25|-3 |[-35(-4 |6 |-8 |-10

MecuaHble |80 || 120|170 [[210 |[240 || 270 || 300 |[ 320 || 340 || 420 || 480 || 540

muHncTele |50 |80 {120 [[ 150 ([ 170 || 190 || 210 |[ 230 || 250 || 300 || 340 || 380

Tabmumua B.5 - PacyeTHble AaBneHust Ha Mepanble MPYHTbl C KOHTUHEHTamNbHbIM
TWUNOM 3acorneHnst & nog HWKHMM KOHLLOM CBau

3aconeHHoCTb || PacueTHble aasnerus &, kMa, npu Temnepatype rpyHTa, °C

rpyHTa Dsaiy
%

ny6uHa norpyeHvst ceaum, M

1 [ (L [




3-5(10 [[15 wn|[3-5|10 |15 un|[3-5 ||10 |15 wn|3-5 |10 ([15 wm
6onee 6onee 6onee 6onee

Meckn mernkue v cpeaHue
0,1 500(/600([850 ||650| 850|950 {800 (/950 [[1050 (900 {f1150| 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
CyrnmHKn
0,2 450((500( 650 |[700( 800950 |950 |/1050(f1200 (/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
MpumeyaHve - 3HayeHve & nof nogoLwBoKn cTonbyatoro dyHaaMeHTa AonyckaeTcst NpUHUMaTh
Mo HacTosLLen Tabnvue kak A4ns cBan rybruHomn norpyxeHns 3-5 m.

Ta6nl4ua B.6 - PacyeTHble COMpPOTUBIIEHUA MepP3JblX TPYHTOB C KOHTUHEHTallbHbIM

TUNOM 3acCoJieHnA caBuUry no NOBEpPXHOCTAM CMep3aHnA Raf

3aconeHHoCTb TpyHTa

PacueTHble conpotuerenus Rgr,  KMa,  npu
Dsatr % Temnepatype rpyHTa, °C
2 3 4

Mecku Merkie u cpefHme

0,1 70 110 150 190

0,2 50 80 110 140

0,3 40 70 90 120

0,5 50 80 100




I | I I
Cynecu
0,15 80 120 160 210
0,3 60 90 130 170
0,5 30 60 100 130
1,0 - - 50 80
CyrnmHKn
0,2 60 100 130 180
0,5 30 50 90 120
0,75 25 45 80 110
1,0 20 40 70 100

Tabrmua B.7 - PacyeTHble OaBreHust £ Ha Mep3rble 3acofeHHble TPYHTbl C
MOPCKWM TUMOM 3aCONEHUS NOA HUXHWM KOHLIOM CBau

3aconeHHocTb || FnybuHa PacueTHble nasnennss &, klMa, npu
royHta Dy, % 2;;%%”:?””” TeMmneparype rpyHta, °C

-1 -2 -3 -4 -6
lMecku Merkue v nbiriesarble
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 Gonee 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
CyIMUHKY Tshxerble U FnHbI

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
12 - - 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
0,2 15 n 6ornee 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

Tabrmua B.8 - PacyeTHble gaBrneHust & Ha Meparfble 3acofeHHble TPYHTbl C
MOPCKMM TUMOM 3aCOrNeHus Noa, NoAOoLLBOW cTonbyaTtoro dyHaameHTa

3aconeHHoCTb PacuyeTHble naBneHust &, klMa, npu Temneparype rpyHTa, °C
rpyHTa, Doar, %

-1 -2 -3 -4 -6
Mecku merkve n neinesaTble
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
CyrnuHkn 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
1,5 - - - - 180
CyrIVHKN TSKenble U FnHbI

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
15 - - 80 200 340




Tabnuua B.9 - PacyeTHble conpoTUBIEHNS Cpe3y Mo NOBEPXHOCTU CMep3aHns Raf
Mep3riblX 3aCOMEHHbIX FPYHTOB C MOPCKMUM TUMOM 3aCOSEHMs

3aconexHocTs PacueTHble  conpoTuerienust Kge, klMa, npu Temneparype
rpyHTa, Dt % || rpyHTa, °C

-1 2 3 -4 6
Mecku
0,03 130 200 260 310 380
0,05 110 170 220 270 320
0,10 50 90 135 170 200
0,15 25 70 110 140 170
0,20 15 55 90 120 150
0,30 - 30 65 90 110
0,50 - 15 20 30 55
0,80 - - - - -
Cynecu
0,05 100 150 200 240 300
0,10 80 120 160 200 260
0,15 60 100 130 180 230
0,20 35 75 110 150 200
0,30 30 55 80 120 160
0,50 20 40 60 80 110
0,80 45 65 90
1,00 - 60 80
CyIMMHKU TSOKENbIE U MMWHBI
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

Tabrmuya B.10 - PacyeTHble OaBrieHust Ha neg X MNop HWKHUM KOHLOM CBau U
pacyeTHble CONPOTUBNEHWS Nba CABUIY MO NOBEPXHOCTM CMEP3aHus C IPYHTOBbLIM

pactsopom g, ;

Temnepatypa nbaa, °C PacueTHble 3HaueHnst, & 1 Ry, klla
ki Rips
y 50 20
15 100 30
2 140 35
25 190 45
3 230 50
35 260 60
4 280 65

Tabmumua B.11 - PacyeTHble AaBneHWs Ha Mmep3anble 3aTopdioBaHHble TPYHTbl R
nog HXHVMM KOHLIOM CBaum

[pyHTbI InybuHa || 3Hauenne &, klMa, npu Temnepatype rpyHTa, °C
norpy-
KEHUSA
cBau, M
-0 - 2 - -8 lss 4 |6 [-8 |-10
0,3 [{0,5 1,5 2,5
MecyaHble
0,03 3-5 1801|230 ([ 300/ 400|600 || 750|(950 |[ 1050|1250 1550|1750 | 1950
i
u,1




0,1

<l
u,3

[

om

0,3

il
U,

[

om

130

100

170

130

240

170

350

260

480

350

550

440

650

500

750

590

910

690

1050

790

1200

890

1350

1000

0,03< £, <
0,1

0,01*

<
u,3

|

om

0,03*

o
u,o

[N

230

180

150

280

220

180

350

290

220

450

400

310

650

530

400

800

600

490

1000

700

550

1100

800

640

1300

960

740

1600

1100

840

1800

1250

940

2000

1400

1050

0,03
<

om

|

0,1

<
u,3

[

om

0,3< L <
05

360

310

260

420

350

290

490

420

330

590

530

420

790

660

530

940

730

500

1100

830

660

1200

930

750

1400

990

850

1700

1230

950

1900

1400

1050

2100

1530

1160

MbineBato-
IMUHUCTbIE

0,05

Zo e
u,1

0,1

<1
u,3

<

om

0,3

o
u,o

<

om

130

110

90

170

140

110

250

200

150

370

300

230

530

400

330

640

470

400

750

590

480

900

670

550

1050

750

600

1150

870

720

1350

990

810

1550

1100
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0,1 2801/310|/370{{470|/570||640| 760 ({840 | 920 | 1040

<l
u,3

om

0,3 2401(2601 300 |{ 380|480 (550|630 (700 || 750 | 870

il
U,

om

1160

960

1270

1060

* TekCT AOKYMEHTa COOTBETCTBYET opurvHany. - [pumevaHve msrotoButens
6a3bl JaHHbIX.

Tabnmua B.12 - PacuyeTHble faBrneHns Ha mepanble 3aTopdioBaHHbIe MPYHTbI MOA,
noaoLWwBon cTonbyatoro dyHaameHTa &, pacyeTHble COMPOTMBIEHUS Mep3ribIX

3aTOp(hOBaAHHBIX TPYHTOB CABUTY MO MOBEPXHOCTU CMEp3aHusi Kg U pacueTHble
COMPOTUBIEHUS MEP3rblX 3aTOPdOBaHHLIX [PYHTOB CABUTY MO TPYHTY WM

TPYHTOBOMY pacTBopy Hs;

FpyHTS! PacueTHble 3HaueHust R, Ry, Rg, kMa, Npu Temneparype rpyHTa,
°C
- - - 2 - |3 |35 |4 |6 |-8 [-10
0,3 10,5 1,5 2,5

cTtonbyatoro cyHaameHTa &

PacueTtHble paBneHns Ha Mep3arnble 3aTopdoBaHHble T[PYHTbl Nog  NOAOLLBOMN

MecyaHble:
0,03 1301|1801/ 250 || 350 || 550 || 700 {| 900 |[ 1000 {{ 1200 {| 1500 || 1700 || 1900
< Lo 20,1

80 (120|190 300|430 ({500|/600| 700 |860 (/1000 (1150} 1300
0,1< oy &
0,3

60 [[90 ([130]/220310({400| 460|550 | 650 |[750 |[850 {970
03¢ Zpp &
0,5
[MuHUCTBIE:
0,05 80 (1202001320480 ({590 700850 |/ 1000 ([ 1100 |[ 1300 | 1500
o £01

60 [|90 |[[150)/250| 350 ([{420|/540(/620 ||700 (820 ([940 | 1050
0,1< I &
0,3

40 ||60 [|100((180//280| 350({430|/500 (570 ([670 | 760 | 860
0,3 gy &
0,5
Topd 20 [|40 |60 || 120|/220({270|/ 320|390 |/ 450 |520 |[590 |[670

NOBEPXHOCTUN CMepP3aHnA Raf

PacueTtHble COMNpPOTUBIIEHNA  Mep3JbiX 3aTOp(bOBaHHbIX TPYyHTOB CABury no

MecyaHble:




0,03 50 |70 ||90 |[100( 130 160 160|180 ||210 ||250 ||280 [|320
<l 0,1

01< 7. < 30 |40 [[50 |[70 |90 |[|110]/ 120|140 || 160 |/ 190 [[220 {240
’ om -

0,3

03¢ 7 < 20 (|30 ||40 ({60 ||70 (|80 |90 ||110 ||130 (150 ||170 |/ 190
’ om =

0,5

[muHucTbIE:

0,05 20 [|40 |[60 ||80 |/ 100({110|/130{/150 |/ 180 |[200 |[230 |[270
<l 0,1

01¢ 7 ¢ 10 ||20 (|30 ||50 (|60 |[70 ||90 ({100 |/ 120 | 140 (160 | 180
’ am =

0,3

03¢ 7. < 5 ||10 [[20 |[30 |50 [|60 |80 |90 || 100 | 120 |[140 |[160
’ om -

0,5

Topd 3 |[[5 ||8 |[25 ||40 (|50 ||70 ||80 |90 110 ||120 || 140

PacueTHble COMpOTVBMEHUS MeP3MbiX 3aTOPdOBaHHBIX MPYHTOB CABUTY MO TPYHTY

UM PYHTOBOMY pacTBopy Rp

MNecyaHble:
0,03 30 ||60 || 100| 140|160 190(/230(250 {270 ||310 {330 | 350
Cdom 20,1

10 ({30 [[50 [[70 [[110({120][130][150 ||180 ({200 | 230 | 260
0,1< I &
0,3
0,3< I,y & 8 20 ||40 (|60 (|80 (|90 ((100((120 |/ 140 || 150 |[180 |/ 210
0,5
muHucTbIE:
0,05 20 ||50 ||70 ||90 || 110(/120((140((170 ||200 ||250 |[270 | 300
<o £0,1
0% Iy & 5 30 ||40 ||50 ||70 ||80 |/ 100//110 {130 {180 |/ 190 |[200
0,3
0,3< 1, < 3 20 ||30 [|40 (|60 (|70 (|90 (100 |/ 110 || 140 |[150 {170
0,5
Topd 2 10 |20 (|30 |40 |60 |80 |90 100 ({120 |/ 140 |/ 160

Tabrmua B.13 - HopmaTvBHble npefenbHO AnMTENbHble 3HAYEHUst yOAenbHOro

cuennenns = (kMa) u yrna BHYTPEHHEro TpeHns ¢ (rpad) Ans MepsanbiX rPyHTOB
M KOHTaKTa rpyHTa co cKkaron




pyHTBI O603Ha4yeHns || XapakTepucTUKu rpyHTOB Npu Temneparype rpyHTa, °C

XapaKTepUCTUK

rpyHTOB

0,5((1,0 |[1,5 ||2,0 ||2,5 || 3,0 |[3,5 [[|4,0 |[5,0 ||6,0 ||8,0

MecyaHble e 80 || 110|140 170 || 200 || 230 || 250 || 300 |[ 360 |{ 420 |[ 520

o1 28 (|28 [[30 [[30 |32 |32 |32 ||32 |33 ||33 |33
KoHTakT - 70 |90 |[120(/ 150 || 180 || 200 || 220 || 270 |[ 280 |[ 330 || 410
necyaHblx L
TPYHTOB CO
ckarnon

o1 16 (16 [[17 [|17 |18 ||18 ||18 ||18 ||19 ||19 |19
FMuHUCTbIE o 50 ||80 |[110(/ 140|180 || 210 || 240 || 280 |[ 320 |[ 390 |[ 530

or 14 ||16 ||18 [[20 ||22 |23 [[24 |25 ||26 |27 |[28

Tabmuua B.14 - HopmaTuBHblEe 3HaYeHus yaenbHoro cuennenus ¢, (kMa) v yrna

BHYTPEHHEro TpeHUst 5, (fpad) OTTaMBatoLIErO [MIMHUCTOrO rpyHTa

O6o3HayYeHUst XapaKTepuCTUKW  TPYHTOB MpW  3HaYeHWM nokasaTerns
i(s;;l(;:pmcmn( TekyyecTn [, LOMM €AVHULbI
0,25 0,35 0,5 0,625 0,75 1,00
cp . KMa 21 19 17 15 13 9
@1, pan 32 28 23 19 14 5

MpunoxeHue I' (o6a3aTenbHoe).
CpeaHerogoBasi Temnepartypa v rnybuHa
CE30HHOro OTTauBaHUA U NPOMep3aHuUA rPyHTa

Mpunoxexue I
(obs3aTenbHoe)

I".1 HopmaTugHas riy6uHa CE30HHOrO OTTamBaHUs TPyHTa e », M, ONpeaenseTcs
no AaHHbIM HaTypHbIX HabnoaeHnn no dopmyne

o N T ~ T Mo,
dgn = diy |- Y (1)
(T — Ty Jigy




roe dj - Hanbonbluas rmy6uHa Ce30HHOM OTTauBaHWS rPyHTa B rOA0OBOM Nepuoae,
M, yCTaHaBnMBaemas no AaHHbIM HaTypHbIX HabnogeHwin B cootBeTcTBum ¢ FTOCT
26262;

T},f - TemnepaTypa Havana 3amep3aHus rpyHTa, °C, onpegensemas no
npunoxeHuto b;

Tinm Wigm - COOTBETCTBEHHO CPEAHAS MO MHOTOMETHUM  [AaHHbIM
TemnepaTypa Bo3dyxa 3a nepuod MNonoXwuTenbHbIX Temnepatyp, °C, u
NpOAOIMUTENBHOCTL 3TOro nepuoaa, Y, npuHumaemble no CM 131.13330, npuyem

ans  knuMatuyeckux nogpavioHoB |65 w T 3HayeHus T};,,m Wi crnepyet
npuHMMaTh ¢ koadpdmumeHTtom 0,9;

Ty W&y - COOTBETCTBEHHO CpeaHsisi Temnepatypa Bo3gyxa, °C, 3a nepvog
MOMOXMTESbHBIX Temmnepatyp M MPOOOIPKATENBLHOCTL 3TOMO Mepuoaa, Y, B rog
npoBefeHust HaboAeHU, NPUHVMAEMbIE MO METEOAAHHBIM.

I".2 HopmaTuBHasi rmy6uHa Ce30HHOTO NpoMep3anust rpyHTa 45 5, M, onpeaensieTcs
no chopmyrne

Trm ~ Ty Mg
Ty Ty key

r.2)

roe d} - Havbornblasi rnybuHa CE30HHOTO NPOMEP3aHusi TPyHTa B FOLOBOM
nepuoge, M, YyCTaHaB/MBaeMasi MO [AaHHbIM  HaTypHbiX HabnwogeHud B
cooTtBeTcTBUM ¢ TOCT 24847;

Tf,m M fm - COOTBETCTBEHHO CPEAHAA MO MHOTONETHUM AaHHbLIM TemnepaTypa
BO3A4yxa 3a nepuon oTpulaTernbHbIX Temnepatyp, °C, U NpoaomUTENBHOCTb 3TOMO
nepvoaa, 4, npuHnmaemble no CIM 131.13330;

Ty iy - COOTBETCTBEHHO CpefHsisl Temrnepatypa Bosayxa, °C, 3a nepvon
oTpuLaTenbHLIX TeMnepaTyp M MPOOOIATENLHOCTL 3TOro nepuoaa, 4, B rog
npoBeaeHust HabMoAEHU, NPUHVMAEMbIE MO0 METEOAAHHBIM.

.3 Mpu oTCYTCTBAM [AaHHBbIX HATYPHbIX HaGMOAEHWA HOPMAaTUBHYK yGuHY

CE30HHOIO OTTanBaHWs pyHTa g , M, AONYCKAETCS OnpeaensTs no (opmyre

2
_ chay T ~Toedtme [Q) _ €
T e B
" 1 24 21, (r.3)

roe

i _éfh,c _ .

o =|0.25 i (7 ?}Jf)km Il'?\fcffgh,c ; (r.4)

i
g1 =L + |25 -01[Cp (oo - Ty )~ Cr T ~ Ty, (r'5)

ty

Tir - 0Bo3HaueHme TO xe, 4To B chopmyrax (I".1)-(".2);

Ty - pacueTHas Temrepatypa MOBEPXHOCTW TPyHTa B NETHWIA nepwog, °C,
onpeaensemMas no gopmyrne

T = 14Tm +247C; (.6)

ih . - paCYETHbIN Nepuos MOMOXUTENbHBIX TemnepaTtyp, Y, onpeaensemblii no
dopmyne

e = L1085, + 0.1 ; (r.7)
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£ - Bpems, npuHrMaemoe pasHbiM 1,3-107 ¢ (3600 u);
3 - BpeMsi, NpMHUMaemMoe paBHbIM 2,7-107 ¢ (7500 u);

Tj - pacueTHas cpefiHerofoBasi Temrnepartypa MHOroneTHeMeparoro rpyHTa, °C,
onpegensiemas no .8;

A W Ay - TENMONPOBOAHOCTb COOTBETCTBEHHO TANOrO W MEP3IIOrO rPyHTa,
B1/(m-°C);

th 7] Cf - obbeMHass TennoeMKOCTb COOTBETCTBEHHO Taroro u Mep3rioro
rpyHTa, IK/(m3 -°C);

K,y - KO3(MLMEHT, MPUHUMAaEMbIN A8 NecyaHblX rPyHTOB paBHbIM 1,0, a Ans

IMIMHUCTBIX - No Tabrmue .1 B 3aBMCMMOCTM OT 3HAY€HUsI TEMNSIOEMKOCTU Cf "
cpepHen Temnepatypbl rpyHTa, °C, onpeagensiemon no dopmyne

T = (T~ Ty e /1y~ 0.22); (8)

L, - Tennota TasHuA (3amep3aHus) rpyHTa, [K/M3, onpepensemas no

npunoxennio b npu Temnepartype rpyHTa, pasHon 0,57 , °C.

Tabrmua .1 - KoadpmumneHT &y,

;I'gmnepaTypa, 3HaueHus koadpdmumneHTa &, Npu 0GLEMHON TENNOEMKOCTU
Cf, /(M3 -°C)
1,310 6 1,710 6 2,1-106 2,510 6

-1 6,8 5,9 53 5,0

-2 52 45 4,0 37

-4 37 32 2,8 2,5

-6 3,0 2,6 23 2,1

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

-10 1,8 1,6 14 1,2

I".4 HopmaTueHas rny6uHa Ce30HHOT0 NpoMep3aHus rpyHTa & F.ms M, onpegensiercs
no dgopmyrne

2he (T =T i
P I’ Ty _ s ’ r9)

roe

g3 =Ly =050 (Tr = Tir) | (r.10)



3gecb L, - TennoTa samepsanus rpyHTa, kM3, onpegensiemas no npurioxexuio b

npu Temneparype rpyHta pasta* 0.5 ., ~Tir 1, °C.

* TeKCT JOKyMeHTa COOTBETCTBYET opuriHany. - MpumeyaHue usrotosutens 6asbl
[OaHHbIX.

OcTarnbHble 0603Ha4eHus Te xe, 4To B chopmyne (I.2).

.5 B cnyyasix, korga npefycmaTprBailoTCs BepTuKanbHasi NaHnpoBka Tepputopum
NOACLINKOW, PeryrmpoBaHnMe MOBEPXHOCTHOTO CTOKa W [ApyrMe MeponpusTus,
NPUBOASILLME K MOHWKEHMIO YPOBHS NMOA3EMHbIX BOA, 3HAYEHWsI TENnotmandeckmnx
XapaKTepuUCTUK MNpW pacyeTe HOPMAaTMBHbIX MYOUH CE30HHOrO OTTauBaHWst U
npomep3aHusi rpyHToB no copmynam (I.3) u (I.9) cnegyeT npuHMMmaTL npu
BMaXHOCTW rPyHTa, PaBHOW:

ONs KPYNHOOGNOMOYHbIX FPYHTOB 0,04
" NeckoB (KpoMe MbifeBaTblX) 0,07
" NeckoB nbineeaTbIX 0,10

MWHUCTbIX TPYHTOB wp + 0:5fp

3aToppoBaHHbIX MPYHTOB 11wy,

roe J-(p N Wy - COOTBETCTBEHHO YMCIIO NMACTUYHOCTU W BII@XHOCTW IPyHTa Ha
rpaHuue NNacTu4HOCTU.

6 PacueTHas rny6uHa CE30HHOrO OTTauMBaHWA dy W pacyeTHas rnybuHa

CE30HHOTO NPOMeP3aHIst TpYHTa & 5 onpeaensitoTCsi Mo opmynam:

dy = kpdg n; (r11)

dg =kyds,, (r.12)

rae dgn M &gy - HOPMATUBHBIE MYGUHBI COOTBETCTBEHHO CE30HHOTO OTTaNBaHMS
1 CE30HHOTO NMPOMEP3aHWsI TPYHTa;

ky vk - K03hMLNEHTBI TENMOBOrO BMMSHNA COOPYXEHMS, MPUHUMaeMbIe Mo
Tabnue IM.2.

Tabnumua I.2 - KoadpdmumeHTbl 1 &y *

* TekCT [JOKYMEHTa COOTBETCTBYET opurvHarny. - MNpumeyanve nsrotoButens 6asbl
[aHHBbIX.

CoopyxeHus & ky

3[aHust 1 coopyxeHus 6e3 XorogHOro Noanonbs || - B cooTtBeTcTBUM C
TpeboBaHVSIMU
CI122.13330

30aHuVsi M COOPYXKEHUST C XONOAHBIM NOAMONbEM:
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Yy HapyXHblX CTEH C OTMOCTkamu, wumetowmmu || 1,2 -
acdanbToBOoE U TOMY nogobHoe NokpbITUA

y HapyHbix CTeH ¢ oTmocTkamm 6es| 1,0 -
acdanbToBbIX MOKPbLITUIA

Y BHYTPEHHKX onop 0,8 -

MocThbi:

NPOMEXYTOUHbIE MaccuBHble onopbl c
byHOaMeHTaMM  MENKOTO  3arioXeHus  Unu
yHOaMeHTaMmn U3 cBal U CBal-CcToNbGoB C NNMUTOW
(pocTBepkom), 3arnybneHHoW B rpyHT Mpu LUMPUHE
onop no cacaay:

oT2p004m 1,3 1,2
4 m n 6onee 1,5 1,3
NPOMEXYTOYHbIE CTONGYaThle U CBalHble onopel, ([ 1,2 1.1

PaMHO-CTOEYHbIE  OMnopbl C dyHOoameHTaMu
MEnKOro 3anoxeHusa

obcbinHble ycTon 1,0 1,0

Mpymeyannsa

1 [JaHHble TabrmMubl He PacnpoCcTPaHslOTCA Ha Crydau  NpUMEeHeHus
TennousonAuMM M ApYMX  CneuuanbHblX — Temno3alMTHbIX — MeponpuaTuin
(BeHTMIMpPYeMble 1 TENMOU3ONMPYIOLLME NOACHIMNKK, OXMaxaatoLLme yCTponcTea n
T.0.).

2 [na yctoes MOCTOB, OBCbIMNaHHLIX MECHYaHbIM TPYHTOM, 3HadeHus & 1 kj
criegyeT NMPUHUMATh MO AaHHLIM TEMIOTEXHUYECKOTO pacyeTa, Ho He MeHee 1,2.

.7 HopmaTvBHOE 3HayeHue CpesHEerofoBOM TemnepaTypbl MHOTONEeTHEMEP3Iono

rpyHTa Tin onpepensercs no AaHHLIM NOMEBbIX M3MEPEHUA TEMNEPaTypbl IPYHTOB
B cooTBetcTBMM Cc [OCT 25358 Ha OnbITHbIX Mfowagkax ¢ ecTeCTBEHHbIMU

ycrousiMu. JonyckaeTtcs 3HaveHne Tg, NpuHAMaTh paBHbIM TeMMepaType rpyHTa
Ha rry6uHe 10 M OT MOBEPXHOCTU.

.8 PacueTHas cpefHerofoBasi TemMnepaTtypa MHoroneTHemeparoro rpyHta T, °C,
yCTaHaBMMBAETCS  Ha  OCHOBaHUM  MPOrHO3HbIX  PacyeToB  U3MEHeHUs
TemnepaTypHOro pexvma rpyHToB Ha 3acTpamBaeMon TEpPUTOPUM.

[onyckaeTcs onpenensaTs 3HadeHne 7, °C, no dopmyne

1 dy
| ' (Tym = Typdeg g *+ Lol p 2;\—’H+Rs + Ty, (r13)
» J
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rae £y - NPOAOIKATENBHOCTL roAa, NpUHMMaemas pasHoit 3,15-107 ¢ (8760 u);

T m W 7 - COOTBETCTBEHHO CPEAHSISI MO MHOTONETHUM aHHLIM TeMnepaTypa
BO34yxa B nMepuog oTpuuatenbHbix Temnepatyp, °C, u NnpogormuTenbHOCTb 3TOTO
nepuoaa, ¢ (4), npuHumaemsie no CM 131.13330;

dg n - HOPMATMBHAS [My6UHA CE30HHOMO OTTaMBAHMSA, M, 41151 NPeABapPUTESNbHBIX
pacuyeToB AOMNyCKaeTCs NpUHUMaTh No pucyHkamm .1 n l.2;

L, - Tennota TasHWs (3amep3aHus) rpyHTa, kM3, onpegensiemas no
npunoxenuto b;

R, - Tepmumyeckoe COMPOTMBMEHWE CHEroBOro nokpoea, M2:-°C/BrT,
onpepaernsemMoe no dopmyrne

Ro=d_ ix,, (r14)

&

roe d; - CpeaHe3sUMHsIA BbLICOTA CHEroBOro MOKPOBa, M, MpPUHMMaemasi Mo
METEeOoAaHHbIM;

*; - CpeaHesMMHsI TenmornpoBOAHOCTb CHEroBOro nokpoea, Bt/m2-°C,
onpegenseTcs no gopmyne

Agp =mg(018+0875,), (r.15)

TAe ¥y - NEPECHETHbI MHOXUTENb, NPUHUMAEMbI paBHbIM 1,16 M2 -BT/(T-°C);

5 - CPEAHE3UMHsIS MIOTHOCTb CHEroOBOrO MOKPOBa, T/M3, MpuHUMaemasi no
MeTEeOAaHHbBIM.

Mpmedanns

1 B paioHax Co cpefdHein CKOPOCTbIO BeTpa B 3VWMHWA nepuon CBbille 5 m/c

paccumtaHHoe o doopmyrie (.13) 3HadeHne R; criegyet yeBenuumeats B 1,3 pasa.

2 Ecrm npu pacyeTe o dopmyrie (1.12) Ty > Tir , 1o criepyet npuHnmats 7y = Tr .

PucyHok .1 - Fny6uHbI 0OTTauBaHuWsA NecYaHbIX FPYHTOB

PucyHok I.1 - TnybuHbl OTTaMBaHNsA NecyaHbIX rPyHTOB

PucyHok IN.2 - TnyGuHbI OTTanBaHUA MMUHUCTbIX FPYHTOB
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PurcyHok I.2 - [nyOuHbI OTTamBaHUs MMHUCTBIX IPYHTOB

MpunoxeHue [ (o6a3aTenbHoe). Pacuer
TeMmnepaTypHOro peXxmuma BEeHTUIIMPYEMOro
noanonbA

Mpunoxexune [
(o6s13aTensHOE)

0.1 TemnepaTypHbli pexuM BEHTUNMPYEeMOro MOAMOMbsA  XapakTepusyeTcs

CpeaHerofoBoOi TemnepaTypoii Bosgyxa B noanonke f,,, ycTaHaBnMBaemoin
pacyeToM B  3aBMCMMOCTM OT  MPEAYyCMOTPEHHOrO  MPOEKTOM  3HaYeHusi
CpeaHerofoBoi TemrepaTtypbl MHOMOfIETHEMEP3MONO TPyHTa Ha €ero BepxHen

nosepxHocTn 7y  (7.2.8), TENMOBOrO peXMMa COOPYXEHUA U pexuma
BEHTUIMMPOBaHUS NOANOSbSI.

[1.2 CpeaHerogoBas TemnepaTypa Bo3fyxa B BEHTUNMpyeMoM noanonse 7, 5 , °C,
obecneyvBaroLiasi NpedyCMOTPEHHYIO B MPOEKTE CPEeAHErofoBYyl0 TemnepaTypy

MHOrONeTHEMEp3roro rpyHTa Ha ero BepxHeilt nosepxHocTu Tj, °C, BbluMcnseTcs
no copmyne

Toa =hT5, (.1)

roe kg - KoadUUMEHT, NpuHMMaembin no Tabrmue [.1 B 3aBUCUMOCTU OT

3HAUEHUA L7y 1 g gy,

e {yn - NPOAOIKATENBHOCTL Mepuoda C OTPULATENbHOM CPEAHECYTOYHOM
TemnepaTypou Bo3ayxa, CyT, npuHumaemasi no C 131.13330;

}\f ] ;\fh - TennonpoBoAHOCTbL COOTBETCTBEHHO MEP3S10ro 1 Taroro rpyHToB.

Tabnmua [.1 - KoaddpuumeHt &

Mol hg, 3Hauerus koaddrumenTa &y npu Ly, CyT

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
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1,3 0,72 0,90 0,96 0,99

1,0 ‘

[.3 CpegHerofoBasi TemnepaTypa MHOMONETHEMEP3IIOro rpyHTa Ha ero BepxHew

noeepxHocTn Ty, °C, onpedensieTca pacyeToM MO YCrOBUIO oBecrnedeHus
TpebyeMbix 3HaYEHUI pacHeTHOW TemnepaTypbl IPYHTOB B OCHOBAHUN COOPYXKEHUS!
(7.2.7) ¢ y4eTOM Mep3MOTHO-TPYHTOBBIX W KIMMAaTUYeCcKux YCIIOBWIA ydacTka

cTpouTenbcTBa. [lonyckaetcs npuHuMmath 3Hadedne Tp no Tabmmue .2 B

32BMCMMOCTH OT CPEAHErof0BO TeMnepaTtypbl rpyHTa iy, LUMPUHBI COOPYXeHUs &
W my6uHbl  3anoxeHust (PyHAAMEHTOB z C YY4eTOM TemnepaTypbl Havana

3amep3aaHus rpyHTa Zar .

Tabnuua [.2 - 3HaueHve TemnepaTyp

3HavyeHus || WupuHa 3HaveHus, °C, ana cdyHaaMeHToB™
Ty =Ty, °C f:;opy»(enmn B
cTonbyaTbix npu rny6uHe || cBaHbIX npu
3anoxeHus z , M rny6uHe
3anoxeHus z , M
1 3 5 7 10
-0,5 12 -10 -3,5 -5 -3 -2,5
24 -8 -2,5 -3,5 -2,5 -2
-1 12 -10 -3 -4 -2,5 -1,5
24 -8 -2,5 -3,5 -2 -1,5
-2 12 -9 -2 -3 -1,5 -1
24 -7 -2 -3 -2 -1
-5 12 -6,5 -1 -1 -1 -1
24 -6 -1 -2 -1 -1
-8 12 -3 -1 -1 -1 -1
24 -4 -1 -1 -1 -1

Mpumeyannsa

1 mybuHa 3anoweHus dyHOAMEHTOB z OTCYMTLIBAETCS OT YPOBHS BEpxHemn
MOBEPXHOCTH MHOMONIETHEMEPS3IIOro rPyHTA.

2* MMpy cpefHEroA0BOV TEMNEPATYPEe HAPYXHOTO BO3AYXa Iy BbILLE TABIMYHBIX

3HauYeHWn B pacyeTax crieayeT npuiuMaTs Tn = Toue .

* TekcT B wWanke Tabnuubl 0.2 U nyHkTe 2 [MpuMeyaHusi COOTBETCTBYIOT
opwuruHany. - MNMpumeyanue usrotoButens 6asbl AaHHbIX.



[0.4 YcTtaHoBneHHas pacyetom no [.2 cpegHerogoBasi Temnepatypa Bo3ayxa B

noanornbe 7 ; Npy €CTECTBEHHOM BEHTUMMPOBAHWM MOAMOMbSA 33 CYET BETPOBOIO
Hanopa obecneunBaetcsi nogbopoM  MOAyns  ero  BEHTUIMpOBaHWA A,
ornpeaensieMoro COOTHOLLEHNEM

M=4,04,, (0.2)

roe A, - ana nognonuin ¢ npogyxamu - o6Lwas nowaab NPOAYX0B; Aff OTKPbIThIX
noanormin - NNoWaab, paBHasi NPOM3BEAEHUIO NepyMeTpa 34aHust Ha paccTosiHME
OT MOBEPXHOCTYM TPyHTa UNMM OTMOCTKU [0 HK3a POCTBEpKa CBaMHOMO hyHAameHTa

UM (PyHAAMEHTHBIX Barok, M2
A, - nnowaapk 34aHUs B NiaHe No HapyXXHOMY KOHTYpY, M2 .
MpumeyanHve - Mpy OTHOLIEHWM BbICOTbI MOAMNOMbS %, K LMPUHE 34aHus B

meHee 0,02 criegyeT NPUMEHSTb BEHTUMALMIO C MEXaHUYECKUM NOBYKOeHNeM.

0.5 Mogynb BeHTUNMpoBaHWS A, HeobxoauMbln ANa obecneyvyeHns pacyeTHoW

TemnepaTypbl BO3AyXa B NOANONbE Tz MpW €ro eCTECTBEHHOM BEHTUNMPOBaHM,
BbluMcnseTcs no dopmyne

T =Tog = (Tog ~ T+ 8|
M =kc n ¢, ( e, ou!)x Ex 1+§9€1‘ i (ﬂ3)
0TI ROk, (Tc,a ~ Do) 1

roe k, - KO3hMUMEHT, MPUHMMAEMbIA B 3aBUCHMOCTU OT PACCTOSIHUS MEexXOy
3[aHMSIMU @ W X BbICOTOW /2, paBHbIM:

1,0 npu & 2 5k
1,2 npu a =4k
1,5npu a £ 3k
T - pacuyeTHas TemnepaTypa Bo3ayxa B nometeHuu, °C;

T - CpefHerofoBasi TeMnepaTypa HapyxHoro Bo3ayxa, °C;

R - conpoTuBreHre Tenronepeaaye nepekpbITusa Hag noanonsem, m2-°C/BT;

', - obbeMHas TennoeMKoCTb BO3adyxa, npuHUMaemast pasHoi 1300 x/(m3
.°C);

k; - 0006LLUEHHBIN a3pPOAUHAMMYECKUI KOIMMLIMEHT, YYUTHIBAIOLLMIA AaBNeHUe
BeTpa W MApaBMMYEcKUe COMPOTMBIIEHUS, TMPUHMMaEMbIA  paBHbIM: O

COOPYKEHUI NpsIMOyronbHo dopmbl - 4, =0,37; T -obpasHoit dopmbl - £, =0,3;
T -06pasHoit hopmbl - &, =0,33 n L -o6pasHoii popmbl - &, =0,29;

V", - cpeqdHsisi rogosasi CKOPOCTb BETPa, M/C (M/4);

¥ - 6e3pasmepHblii napaMeTp; A OTKPbITLIX MOAMNOMMIA MPUHUMAETCS PaBHBIM
0; AN NOANONMIA C NpoAyXamuy onpeaenseTcs no gopmyne

=Az RD

4R, (8.4)

rae A, - nrowaab LoKons ANs NOAMNONMIA ¢ npoayXxamu, M2 ;
R, - conpoTvBneHue Tennonepeaaye Lokons, m2-°C/BT;

£ - napameTp, YYUTbIBAIOWWMA BIWMSIHWE PACMONIOKEHHBIX B  MOAMOMbE
KOMMYHVKaLWIA Ha ero TeNSoBon pexuM, °C, onpeaensiemblii no opmyne

_Ai % o . _?::,a )‘ﬁp,jr (D.S)



rae # - 4Yucrno TpybonpoBoaos;
{p.i - AmHa j -ro TpyGonposoaa, M;
Tp, 7 - Temneparypa TensioHocuTtens B j -m Tpy6onposoze, °C;
£y ; - BpEMs paboTbl j-ro Tpybonposoaa B TeUeHne roaa, CyT,
ﬁ}. - NPOAOIPKUTENBHOCTL roaa, paBHasa 365 cyT;

. (L:Q/pBJ - COMPOTUMBIIEHWE Tensonepeaaye TENoM3onauumn j-ro TpyGonpoeoaa
M- T;

¥i - KO3(MUMEHT NOTEpM Hamopa Ha OTAENbHbIX ydacTkax MOoANorbs,
npuHMMaemslii no Tabrmue [.3.

Tabnmua [.3 - KoadbdpmumeHT x;

YyacTok nognones X

Bxop ¢ cyxeHunem notoka 0,50
>KantosuiHas peluetka 2,00
MoBopoT notoka Ha 90° 1,32
Bxog ¢ paclumpeHvem notoka 0,64

MpunoxeHune E (o6sa3aTtenbHoe). PacueTt
OCHOBaH1W NpU CTPOUTENbLCTBE NO CNOCO0y
cTabunusaumm BepxHem NOBEPXHOCTH
MHOroJsieTHEMeP3rbiX TPYHTOB

Mpunoxexune E
(o6s13aTensHoE)

E.1 MMpu cTpouTensctee Mo cnocoby CTabwunmMsaumm BepxXHEi MOBEpPXHOCTH

MHOroneTHemep3noro rpyHTa (6.4.4) rmybuHa 3anoxeHnst yHAaMeHToB ¢ JoImkHa
YOOBMETBOPSTb YCMOBUIO

g —22d 2dg, +1, (E.1)

roe Ay - MybuHa 3aneraHusi BepXHei NOBEpXHOCTU MHOMOSIETHEMEP3NOro rpyHTa
Ha Hayaro aKCnyaTaL M COOPYXXEHWSs, M;

d ¢ » - HopMaTMBHas [y6UHa CE30HHOTO MPOMEP3aHNS! TPYHTE, M.

E.2 PacueT ocHoBaHwWit thyHOaMEHTOB MO HecyLlel cnocobHocTu 1 aedopmanusam
crefyet nNpov3BOAMTbL B COOTBETCTBUM C TpebosaHusimu CI22.13330, CI
24.13330, HacTosLwero ceoa npasur.

MpoBepky dyHAAMEHTOB Ha YCTOMYMBOCTb U MPOYHOCTb Ha BO3LENCTBUE CUM
MOPO3HOrO My4YeHUs1 TPYHTOB HEeoBGXOAMMO MPOM3BOAUTL cornacHo 7.4.1-7.4.5,

MPUHIMAs PACHETHYIO IYGUHY CE30HHOTO NPOMep3aHus rpyHTa & =d gy +1, M.
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E.3 Tpebyemblii TemnepaTypHbll pexuM FPYHTOB OCHOBaHW oGecrneuynBaeTcs
XONoAHbIM MOAMNOMBEM, MOAYIb BEHTUIIMPOBAHUA KOTOpOro Af onpepensieTcs no

cpopmyne ([.3), NPUHAMas CpeaHEroAoBYt0 TeMMepaTypy Bo3ayxa B Noanonse I; g,
°C, paBHoi

kS
Top Bt (T SR Ty 1L, (E2)"
P g

rae ﬁf - KOadhdMLMeHT, onpeaensemMblin no rpadmkam pucyHka E.1 B 3aBucrmocTu

OT 3Ha4YEeHWI NapameTpoB Ef U ¥ £, onpefensaembix no copmynam

* dopmyna CooTBeTCTBYeT opurvHany. - [pumevaHue wusrotoBuTens 6asbl
AaHHbIX.

Er=(ds, +DIB; (E3)

o }\f(TEJf —Tale,

s E.4
o (E4)

Vs

rae £, - pacyeTHbI CPOK 3KCMIyaTaLmm CoopyeHus, ¢ (4).

OcrarbHble 0603HaYeHUs Te xe, YTO B hopMyrax npunoxeHus 1.

PucyHok E.1 - Fpacbuku ans onpeaeneHus koaddpuumneHta "6era"(f)

&
4
0.9
3y
0K //-—i F
A P P ]
4 S
0.7 ,/ 2
A | >~‘,/
0.6 / J'/ ,// ¥ //
A'AV.4Y 'y
o AL ,‘/ L
D'V, L~
- MAtE -
pai. ]
03 HYAA
ALY
02 A /1
//
(8] A
|
0.2 04 06 08 1.0 3 14 7

PucyHok E.1 - [padvikn ans onpeaenerns koaddmumnenta & b

E.4 TllonoxeHue BepxHeW MOBEPXHOCTM MHOTONIETHEMEP3NOro rpyHTa noj
COOpyXeHUem npu npuHaToi E.3 pacuyeTHoi TemnepaTtype Bo3gyxa B MOAMOsbe

T2 DOMKHO 6bITb MPOBEPEHO pacyeToMm Mo fybuHE OTTauBaHWs rPyHTa nog
COOpyXeHvneMm A , onpegensieMort B COOTBETCTBUM C ykasaHuamu K.5, npuHumas B

cpopmyrnie (K.15) sHauenve Ty =T, ; +11, °C n koadppmumeHT o = 0.

B cnyyae, ecrm npu nonyyeHHoi pacyeTom rnybuHe oTTauBaHus rpyHTa X
(cunTasi OT MOBEPXHOCTW MHOrONIETHEMEP3NOTO TPyHTa), OcCajKka OCHOBaHWS
NpeBbICUT MpeferibHO AOMyCTUMOE ANs AaHHOrO COOPYKEHUsI 3HaYeHue, criegqyet
npegycMaTpuvBaTth OOMONMHUTENbHbIE MEpONpPUATUS MO PEryNMpPOBaHUIO FyOuHbI
OTTauBaHWsi OCHOBaHMSI.

MpunoxeHune X (pekomeHayemoe. Pacuer



CBaWlHbIX ()yHOAAMEHTOB Ha AeACTBUe
ropusoHTarnbHbIX Harpy3ok U Bo34encTBUiM

Mpunoxenne XX
(pekomeHayemoe)

>K.1 [laHHOe npurnoxeHve He OTHOCWUTCH K pacyeTy CBalHblX pyHOaMeHTOB Ornop
MOCTOB Ha [elCTBME roOpU3OHTarnbHbIX Harpy3oK, KOTOPbIN CrieayeT Npou3BoaAuTL B
cooTBeTcTBUM C TpeboBaHuamm CI135.13330 ¢ yueTom ykasaHwi 12.17.

XK.2 MNpu pacueTe cBaiiHbIX yHAAMEHTOB Ha 4EMCTBME FOPU3OHTamMbHBIX HArpy30K
(cvn u/vnm MOMeHTOB) 1 BO3AECTBUIN (TEeMNepaTypHOro pacLUMpeHnst pocTBepka u
np.) criedyeT paccMaTpyBaTh CrieAytoLmMe pacyeTHbIE CXeMbI:

cxema 1 - cBasi MorpyxeHa B TBEpPAOMEP3TbIi TPYHT, MyBuHa CEe30HHOro

oTTamBaHVsi KOTOPOro dy %58, e & - pasmep MOMNepeyHoOro CevyeHus cean B
HanpaBrieHUM [ENCTBUS TFOPU3OHTArbHON CWUMbl; CBast MPUHUMAETCA KECTKO

3a7enaHHoi B OCHOBaHWe Ha rmybuHe dy + 1,55 | conpoTuBrneHne pacrnonoXeHHbIX
BblLLE CII0EB rPYHTA He yUUTLIBAETCS;

cxema 2 - cBas norpyxeHa B TBEPOOMEP3ibll PYHT, I'J'Iy6MHa CEe30HHOoro

OTTamBaHWsi KOTOPOTO g » 5& , yCrOBWS 3a[€erKku CBaum Te Xe, YTO U B cxeme 1, a
BbILLEPACMOSIOXKEHHbIE TPYHTbI PacCMaTpMBAlOTCA Kak FNMHeNHo-gedopmupyemas
cpepa ¢ Ko3ULIMEHTOM XEeCTKOCTH, BO3pacTaloLLMM NPOMNOPLMOHANbHO rrybuHe
B Mpedenax Kaxgoro OAHOPOAHOrO Criosi; 3Ty CXeMy [OMnycKaeTcsl Takxe

npuHUMaTh npu ey, £54,  ecrm  Ce30HHOOTTauBalOWMIA  CIIOW  CIIOXEH
MaroBaXHbIMU KPYMHOOBIOMOYHBIMM 1 MECHaHbIMM FPYHTaMK CpeHel NMOTHOCTH
1 MMOTHBIMKM, @ TaKXe MMMHUCTBIMU TPYHTaMK C MoKasaTenieM TeKy4ecTu B Tariom

coctosHum [ £0,75%;

* TekcT cootBeTcTBYeT opurnHany. B CHull 2.02.04-88 "OcHoBaHus 1

dyHOAaMEHTbl Ha BEYHOMEp3IbiX rPyHTax" NpUBOAWUTCA COOTHOLWEHWe [ = 0,75, -
Mprmeyanue nsrotosutens 6asbl AaHHbIX.

cxema 3 - cBasi MorpyxeHa B MMacTUYHO-MEP3IbIA MPYHT, @ Takke B Cllydasx
UCMOSb30BaHNSi MHOMONIETHEMEP3TbIX TPYHTOB B Ka4eCTBe OCHOBaHUS MO NPUHLMNY
IIl; oKkpyxarouwe CBalo MPyHTbl paccMaTpuBaloTCs Kak JMHeHo-aedopmupyemas
cpena ¢ koaMLMEHTOM KECTKOCTM, BO3PACTAOLLMM MPOMOPLMOHArisHO ry6uHe
B npeaernax Kaxnoro OfHOPOAHOIO CIIOS.

K.3 PacyeT cBail No yka3aHHbIM CXeMaM BbIMOIHAETCS B COOTBETCTBUM C
ykasaHusiMmn CI1 24.13330 MCxoas M3 YCIOBHOW rryGuHBI NOMPY)XeHUs CBalA, paBHOM

dgy + 155 npu pacyetax no cxemam 1 m 2 n paBHOM (paKTMYECKOM rMyBuHe
MOrPYXeHNs1 CBau Npu pacyeTax Mo cxeme 3, OTCUUTLIBAEMOW OT MOBEPXHOCTU
TPyHTa NpU BbICOKOM POCTBEPKE W OT MOAOLWBLI POCTBEPKA - MPU  HU3KOM
pocTBepke.

Mpn pacyeTax no cxeme 2, a Takke Mo cxeme 3 B cnydvasix, Korga
MHOroneTHeMep3rble rPyHTbI UCMOSb3YIOTCSA B KAYECTBE OCHOBaHWSA No npuHuumny |,
BEMNYMHY KO3dhMLIMEHTA MPOMOPLMOHANbLHOCTU X, OMUCHIBAIOLLErO MMHENHoe
BO3pacTaHve C rmybuHon ko3 LMEHTa XeCTKOCTH, OKPYXAIOLLEro CBato rpyHTa,
NPUHUMAOT B 3aBUMCMMOCTM OT Buaa rpyHTa no CIl 24.13330. [lpu aTtom,
npuBegeHHble B 3TUX Tabnuuax 3HadeHns X ymeHbwatoT Ha 30% AN oTTasBLUMX
IMUHUCTBIX FPYHTOB M Ha 15% ANa BOAOHACHILLEHHbIX NECKOB.

Mpu pacyetax no cxeme 3, Kora CBas MOrPyXeHa B NMacTUYHO-MEP3Tible

TPYHTbI, BENUYMHY KO3(MLIMEHTA MPOMNOPLMOHANBHOCTU 3TUX FPYHTOB X, KH/M4,
pornyckaetca onpeaenats no dopmyne

ey OK.1)
dli

roe 2 - mogynb obwen pedopmauum, MMa, nnacTU4YHO-MEP3NOro rpyHTa,
OKpY)XatoLLero CBato;

! nd - COOTBETCTBEHHO AMMHA, M, MOMPYXEHHOW B FPYHT 4acTu cBan U
HapyXHbIi AUaMeTp, M, KPYrroro Unm CTOPOHa NPSIMOYrOfbHOrO CEeYeHVst cBaun B
NNOCKOCTW, NEPNEHANKYNAPHON AENCTBUIO TOPU3OHTalbHON Harpysku.

MpunoxeHune U (pekomeHayemoe). Pacuert
0Cafo0K OCHOBAHMUMN, CNOXEHHbIX
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CUNbHOMNMBLAUCTLIMU FPYHTaMU U NOA3EMHbIM
nLaom

Mpunoxexne A
(pekomeHayemoe)

.1 Ocagka ocHoBaHusi cTonbyaToro yHAaMeHTa Ha CUMbHOMbAUCTLIX MPYHTax
onpepenseTcs cornacHo 7.2.16, 7.2.17 n 8.8. lpn 9ToMm, COCTaBMSAIOLLYI0 OCafKu

Sy, M, OBYCIIOBNEHHYIO YNNOTHEHMEM OCHOBAHWIA MO HarpyskoW, AOoMyckaeTrcs
onpeaensTte no dopmyre

£p =;§15ﬁ% : wn.1)

rnexnun k_}' - COOTBETCTBEHHO YUCJIO BblAENEHHbIX CIIOEB IPyHTa U UX TONLWMHA, M;

SJ' - OTHOCUTENbHOE CXaTue j -fo Cros rpyHTa, AOonM eAnHULbl, onpeaensemoe

OMbITHbIM NyTeM; ANnA NPOCnoeB fnbaa 3HavYeHne E;‘J AonycKkaeTca onpeaendaTtb no
dopmyne

RiQy, P
g n i n2)
Ta +og,_j +am,jp

3[eCb #; - NOPUCTOCTb _i-ro cros nbaa;

P - cpepHee AaBneHve Ha rPyHT NoA NofoLBoi dyHaameHTa, klMa;
a, - armocdepHoe AasreHve, npuHrumaemoe pasHbiM 10,0 kla;
Jg.; - NpupoaHoe (GbITOBOE) AaBreHVe B cepeanHe j -ro crios, kMa;

®m; - 6espasMepHblii KO3(MLMEHT, NpuHUMaemblii no Tabmmue W.1 B

3aBMCKUMOCTM OT OTHOLLIEHWSI CTOPOH MOAOLLBbLI yHAAMEHTA ¢ / & 1 OTHOCUTENMbHON
’ T
z ZpqTZ . .
rMyOUHbl — = el (3pecb Zj-| 1 Z; - pacCTOSHMS OT NOAOLLBLI dhyHAaMeHTa
b

COOTBETCTBEHHO A0 KPOBIM 1 MOAOLLBLI i -M0 Cros J'Ib,Cl,a).

Tabnumua N.1 - 3Ha4YeHVst KOIMLNEHTA 4y

Z'lh 3HauveHus koadbdmuneHTa oty npu f i b

1,0 12 14 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

25 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 CUMbHOMbAUCTLIX TPYHTOB ¥, M/rof, ODOycroBrneHHas ux
NNacTUYHO-BA3KUM TeYEHNEM, onpeaensieTcs no gopmyne

¥ = E:rfj- , ([/]_3)
7=l

A€ i - YNCIIO MEeCsLeB B rofly, B TeYeHMe KOTOpbIX pa3suBatoTcs Aedopmaiimm
Non3y4ecTy rPyHTOB;

¥; - cpeAHemecsvYHas CKOpPOCTb OCaaku, M/Mec, onpeaernsemas COrnacHo
ykasaHusam U.3.

1.3 CpeaHemecayHas CKOPOCTb 0CaAKN CUMbHOMLAMCTLIX IPYHTOB OCHOBaHWA ¥ ;
m/mec (cM/mec), onpegensieTcsa no dopmyne

n
vi= T30 g n.4)
=1
roes# - 4ucno crnoeB rpyHTa, B nNpegenax KoTopbiX —onpeaendercsa

cpepHemecsiuHas Temnepatypa T ;

kg - TonuwmHa & -ro cros rpyHTa, M, NpuHMMaeTcs He Gonee 0,25 (& - MeHbLLMI
pasmep nofdoLwBbl yHAAMEHTA);

£, - CKOpPOCTb OTHOCUTENbHOM AedopMauun k-ro crosi rpyHTta, 1/4, npu

cpeaHeMecsiuHol Temniepatype rpyHTa T; i , onpefensiemasi no opmyrie

1 2
£, = i , n.5
BTy |73 (n.5)
3[4ecb B - KoO3(PMUMEHT BSA3KOCTWU L£-T0O CMOA rpyHTa OCHOBaHus, Klla-y,

onpeaensemMblin CornacHo ykasanuam A.5;
T - HanpshxeHue, klMa, B & -M crnoe rpyHTa ocHoBaHus, onpegensiemoe no 1.4;

01k - Npeaen TeKy4ecTu & -ro Criost rpyHTa ocHoBaHus, klMa, onpeaensiemblii no
n.s.

.4 HanpsbkeHune o BblumcniseTcs no dopmyne

Op =050 4y T 0,40, (n.6)

e Tgp-1 U 74k - HaNpsbkeHusl, KMa, Ha BEPXHEN U HKHEN rpaHuuax k -ro crios,
onpeaensieMsle no gopmyrne

o, =Py, n.7)



roe og - 6e3pa3mepHbii KO3(MUMEHT, NpUHUMaembli no Tabnuue U.2 B
3aBWCKMOCTU OT OTHOLLEHWSI CTOPOH MOAOLWWBbLI dyHAAMEHTa @/ & W OT 3HAYEeHUs

z'fb (30ecb z' - paccTosiHMe OT HM3a ModowWwBbl yHAAMEHTa A0 YPOBHS, Ha
KOTOPOM ONpeensieTcs HanpsbkeHue);

Pg =P 0, - QONOMHUTENbHOE (K MPUPOAHOMY) BEPTWKaNbHOE AaBrieHne Ha
rPYHT noA nogoLuson dyHaameHTa, klla;

e ¥ - cpegHee [OaBrieHMe Ha [PYHT MoA MOAOLWBOW (yHAAMeHTa OT
MOCTOSIHHOM M ANUTENbHBIX A0S BPEMEHHBIX Harpy3ok, kila;

dg - npupogHoe (6bITOBOE) [AaBfeHME B [PYHTE HA YPOBHE MOAOLBLI
dyHOaMeHTa OT BeCa BbllLENEXALMX CII0eB [PYHTOB (4O OTMETKM MPUPOZHOro
penbeda), klMa.

Tabnumua W.2 - 3HadeHns koadbdumeHTa oy

z'1h 3HaveHus koadpdmuneHTa iy npu i &

1 12 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

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

25 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

CpegHee [ONONHUTENBHOE AaBrieHWE Ha MPYHT P OOIMKHO YAOBMNETBOPSITH
ycnosuo

2
po L4y 3% (n.8)



roe kf - ©espas3mepHbll  KO3(MLMEHT, MPUHMMAEMbIA MO MEepBOM CTpOKe

Tabmmubl W3 npu &, /& =0 ,k; - TonuwHa TrpYHTOBOW MPOCIIONKWA MoA
dyHOAMEHTOM;

a7, - Havbornbluee 3HayYeHWe HanpsbkeHus, klla, Npu KOTOPOM CoXpaHsieTcs
JIMHENHas 3aBUCUMOCTb CKOPOCTU YCTAHOBMBLLETOCS TEYEHWSI OT HaMpsiKeHWs Ha
HayarnbHOM y4acTKe peonormyeckon Kpueown, onpegensiemoe rno N.5.

Tabrmua W.3 - 3HaueHns koaddmumeHTa & f

By b BHaveHust koaddmumenTa k¢ 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 34 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 71 6,70 6,4 5,6 538
2,0 16,2 13,8 12,1 11,0 10,2 9,5 7,7 75

N.5 PacyeTHble XapaKTepuCTUKM CUMbHOMbAUCTOTO [pyHTa %, o,
onpeaensoTCsA NPU UHXEHEPHbIX M3bICKaHWSX U3 UCMbITaHU 06pa3LoB Mep3rioro
rpyHTa Ha ofHoOCHOe cxaTue B cootBeTcTBUM ¢ TOCT 12248.

Temnepatypsl T; i, B 32BUCUMOCTM OT KOTOPbIX YCTaHABIMBAIOTCS 3HAYEHNs!

n o, cregyet onpeaenatb no dopmynam (7.5)-(7.7) HacToALMX HOPM. 3Ha4eHus
KoapdmLmeHTa = ANA onpeaeneHns Temnepartypbl NpUMHUMatoTca no Tabnuue N.4

Ans j-ro mecsiua u rmyGuHbl 3aneraHus cepeauHbl & -ro Cros z, M3MepsieMon oT
BEPXHEN NOBEPXHOCTU MHOMOMIETHEMEP3SbIX MPYHTOB. Mpy 3TOM 3a NepBbiit MecaL, (

J#=1) npuHMmaeTcs TOT, B KOTOPOM yGMHa CE30HHOTO MpoTamBaHUs 4OCTUraeT
HauBonbLuero 3HaveHus. ns ¢, TemnepaTypa NpMHUMaeTCs paBHOM TemnepaType

Ha rny6uHe Hwke nogolwsbl dyHaameHTa Ha 0,55 (3gecb & - wwMpyHa NogoLBbI
yHOaMeHTa).

Tabrmua .4 - 3HaueHns koadxprumeHTa o ; i

3HaueHua koadmumeHTa & ;i npu j, Mec

1,0/0,34 (/0,31 {[0,46 ||0,76 || 1,12 || 1,45 || 1,66 || 1,69 || 1,54 || 1,24 || 0,88 || 0,55

2,0(0,62(0,51)0,53[0,68 |[0,91 |[1,17 | 1,38 || 1,49 | 1,47 || 1,32 || 1,09 || 0,83

3,0(0,830,70 0,65 |[0,70 {{0,82 {{ 1,00 || 1,17 || 1,30 || 1,35 1,30 || 1,18 || 1,00

4,0(0,96 |/ 0,84 |{0,77 ||0,76 ||0,81 ||0,91 || 1,04 || 1,16 || 1,23 || 1,24 || 1,19 || 1,08
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5,0”1,03 0,94 HO,S? 0,83 H0,84‘0,89 H0,97 H1,06 H1,13H1,17 H1,16 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

MpymeyaHune - z - paccTosiHUE OT BEpXHEN MOBEPXHOCTU MHOrofieTHEMEpP3rbiX
FPYHTOB 00 YPOBHA, HA KOTOPOM onpeaendeTca temneparypa.

1.6 CkopocTb ocagku NoA3eMHOro nbaa =, m/rog, obycroBneHHas ero nnacTu4Ho-
BSI3KMM Te4eHueMm, onpeaenseTcs no dopmyne

n
v = 4380p bk, 21 (e g )0y —0 5], n.9)
=

rae zp - QononHuTenbHoe (K NPUPOAHOMY) BepTUKanbHOE AaBrieHWE Ha MPYHT noj
nogoLuBon cyHaameHTa, kla, onpegensemoe Tak xe, kak u B U.4.

& - lWMpuHa nogoLwsbl gyHOaMeHTa, M;

ki - napameTp, XapaKTepusylLmi BA3KOCTb IbAa, OMNpefensemMblii u3
ncnbiTaHnn 06pasLoB Nbaa Ha ogHOOCHOe cxatue, °C/(kMa-y);

X - YACMO CMOEeB, Ha KOTOpoe pasfenserca Tonwa nbaa (TorwmHa cros
npuHumaeTcst He Gonee 0,44 );

kx,d', k!,j—l - koadpuumeHtsl, 1/°C, npuHumaemble no Tabnuue W.5 B
3@BUCUMOCTM OT TemnepaTypbl ocHosaHust (7o =T ;) n paccTosHWi OT BepxHeil

MOBEPXHOCTM MHOTONIETHEMEP3TTbIX TPYHTOB A0 KPOBIM Z;—i U MOAOWBbI Z; j-T0
cros nbAaa;

Wi 1, @; - 6espasmepHble KO3MLMEHTLI, onpeaensemsle no Tabnuue U.6 8
3aBMCUMOCTM  OT  OTHOLUEHMS  CTOPOH  NOJOWBbLI  dyHAaMeHTa @ik 1

COOTBETCTBEHHO OTHOCUTENbHbIX FJ'Iy6VIH n (S,D,er Z}'_l n Z}) - paccToaHuA oT
noaoLwBbl qypr,ameHTa COOTBETCTBEHHO [10 KPOBMM U MOAOLLBbLI i -r0 CIios J'Ib,El,a)*.

* TekCT [JOKYMEHTa COOTBETCTBYET opurvHarny. - MNpumeyanve nsrotoButens 6asbl
[aHHBbIX.

Tabnuua W.5 - 3HaueHnsi koadhdmumeHTa &y

Koadhmument &, 1/°C, npu Temnepatype 1p ~ Ty, °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

15 0316 |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

25 (0299 (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
Tabnumua .6 - 3HayeHnst koadhdmumneHTa w

z'f& || SHaveHnss koadpduumMeHTa w Npu a /b

1 1,2 14 1,6 18 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
25 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
35 0,236 |(0,253 ||0,267 {0,278 | 0,287 |0,295 ||0,317 (/0,326 | 0,323
4,0 0,241 |(0,259 ||0,274 {0,286 | 0,297 | 0,305 |/0,332 (/0,344 | 0,346
5,0 0,249 |(0,269 |/0,285 ({0,299 |0,310 |0,320 |/0,353 (/0,370 | 0,384
6,0 0,254 |(0,275 ||0,292 {0,307 |0,319 |0,330 ||0,368 (/0,389 | 0,414
MpnmeyaHue - z - paccTOsiHWE OT BEPXHEW MOBEPXHOCTU MHOrONeTHEMEP3IbIX
PYHTOB 10 pPacCMaTpUBaAEMOrO YPOBHSI.

CpegHee OoOMonHUTENbHOE OaBreHune Fp  AOSDKHO YAOBNETBOPATL YCIOBUIO

(1.8), Npn aToM 3HauveHue kf onpefensietcs no Tabnuue M.3 B 3aBMCMMOCTM OT

TOSLLWHbI TPYHTOBOW NPOCHONKM NoA, (hyHOAMEHTOM #; 1 pa3MepoB MOAOLLBLI ¢ U

b . BHadveHve T, onpepenseTcs U3 MCMbITaHWA 0Opa3LOB NbAa Ha OQHOOCHOE

cxatvie npy Temneparype Ty, (7.2.7) Ha ypoBHE KPOBIM Nbaa.

MpunoxeHue K (pekomeHayemoe). Pacuet

rnybuHbl OTTauBaHUs FPYHTOB Nop
COOPYXEeHUsIMU

Mpunoxexune K

(pekomeHayemoe)



K.1 PacyeT rnybuHbl OTTaMBaHWsA rpyHTOB B OCHOBaHWUW CoopyxeHus (7.3.3) F, m
(cunTast OT NOBEPXHOCTM rPyHTa MO COOPYXEHNEM), 3a BPEMSl ero aKcnyataumm £
, C (4), nponaBoamMTCA No gropmynam:

100 cepeduHOLi COOPYKeHUS

H,o=ky (5, -k )EB; (K.1)

100 Kpaem COOpyXeHusi

H, =y (8, ~k, ~018./y)B, (K:2)

roe &, - KoadhduuMeHT, onpegensembin no Tabmmue K.1 B 3aBUCUMOCTM OT
oTHoweHua L/ 5 (COOTBETCTBEHHO AMMHA W LUMPUHA COOPYXEHUS, M) U 3Ha4YEeHUI
napameTpoB £ un ¥ ;

£, unk, - KoadpmUMeHTbI, onpegernsemble no rpadmkam (pucyHok K.1) B

3aBMCMMOCTM OT 3HAYEHUI NapameTpoB ap, funw )

£, wnk, - KoaMUMeHTbI, onpeaenseMbie Mo rpagmkam (pucyHok K.2) B

3aBMCUMMOCTM OT 3HAYEHUIA NapamMeTpoB dp, Sunw,

op=hgRolB; (K.3)
ATy =)
g T M ; (K.4)
>‘fh (T;n _Tgaf)
¥ =R Tt LB, (K.5)

3pech by nA # - COOTBETCTBEHHO TeMnnonpoBOAHOCTL Taroro U Mepsrioro
rpyHToB, BT/(M-°C), npuHnmaemsle no Tabnuue b.8;

RD - conpoTtuBrieHMe Tennonepenaye nofia nepBOoro 3TaXa wnn noasana

coopyxeHusi, M 2 -°C/BT, onpegensiemoe B cootBeTcTBuM ¢ CM 50.13330;

1 - pacueTHasi cpegHerofoBas TeMnepaTtypa MHOTONIETHEMEP3IOro rpyHTa, °C,
onpegernsieMas B cCootTBeTcTBum ¢ I.8;

Ty - Temneparypa Hauaria samepaaHusi rpyHTa, °C, onpegensiemas no b.5;
Tiy - pacuyeTHasi TemnepaTtypa Bo34yxa BHYTPU COOpYxeHust, °C;

L, - TennoTa TasHWs Mep3anoro rpyHTa, k/M3, onpegensemas no dopmyre
(B.20).

MpvmeyaHue - Mpun ey =0 3HaueHus 4, crepyeT onpefensTb Mo gopmyrne
H, =5, 8.

K.2 Ecrm BbluvcrieHHble no dopmyne (K.2) 3HadeHus H, nomnyyaroTcs MeHblue
HOPMaTUBHON  [MyBUHLI CE30HHOTO  OTTauBaHWs IpyHTa dg », TO criegyer

npuiumath 4, = 15dy, 5 .

Tabnmua K.1 - 3HaueHns koaddmumneHTa 4y,

Mapa-

3HaueHune Koa veHTa k
MeTp by n
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ANS  KpYMbIX B MriaHe || Ans npsiMoyronbHbIX B MiiaHe COOPYXKEHWI npu
COOpYXeHWit Npu &, paBHOM

LiB=1n§, paBHom LiB=2n§, paBHom

0 04 |08 ||1,2 |[20 |0 04 (/0,8 ||1,2 ||2,0 |[O 04 (0,8 ||1,2 ||2,0

0,10 |/0,97(/0,87|0,82(/0,76(/0,71( 1,00({0,93{0,87(/ 0,830,801/ 1,00 1,000,991 0,97 || 0,96

0,25 |[0,93(/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 |/0,91((0,71(/0,62(/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|(0,57|0,59(/0,61{0,92|0,70{0,63 0,66 0,681(0,97| 0,90 0,82 0,85| 0,87

1,50 {/0,89(/0,59/0,560,59]/0,61{ 0,90} 0,64 0,63| 0,66/ 0,68/ 0,96/ 0,87| 0,82| 0,85| 0,87

2,50 |0,88(/0,540,56|0,59|0,61((0,89(0,58|0,63|0,66|(0,68(0,95|0,84| 0,82 0,85 0,87

3,50 |/0,87(/0,53/0,56(/0,59(/0,610,88(0,57|{0,63/0,66/0,68| 0,94 0,83|0,82| 0,85 0,87

K.3 MakcumarnbHas rmy6uHa oTTanBaHus rpyHTa .y , M, (CYMTast OT MOBEPXHOCTM
TPyHTa MOA COOpPYKEHUEM), COOTBETCTBYIOLIAS YCTaHOBMBLLEMYCSI MpPEeAenbHOMY
MONOXEHUIO IPaHULLbl 30HbI OTTanBaHUs!, onpeaensieTcs no dopMynam:

100 cepeduHoLi COOPYKeHUs

oo =88 B (K.6)

= #

100 Kpaem CoopyKeHUsi

Hymar = Fslop B, (K.7)

rae %; - KoL MeHT, onpeaensemblii no Tabnmue K.2

B max M £omax - KOI(PMLIMEHTBI, ONpeaensieMble no rpadmkam (pucyHkm K.3,a
nK.3,6).

Tabnuua K.2 - 3HaveHns koaddmumeHTa &

®opma coopyxeHust || 1./ 3HayeHusa KoadpdmumeHTa &, npu &, paBHOM

0,2 0,4 0,8 1,2 2,0

Kpyrnas - 0,40 0,49 0,56 0,59 0,61
1 0,45 0,55 0,63 0,66 0,68
2 0,62 0,74 0,82 0,85 0,87

MpsimoyronbHas 3 0,72 0,83 0,90 0,92 0,94




4 0,79 0,89 0,94 0,95 0,96

5 0,84 0,92 0,96 0,97 0,98

210 1,00 1,00 1,00 1,00 1,00

K.4 [Ina 3arnybrneHHoro coopyxeHus rinybuHa oTTamBaHus rpyHTa A , m (cuutas ot
NOBEPXHOCTM FPyHTa NoA, 3arfybneHHoM YacTblo COOpPYXeHWst), 3a Bpemsl £, C (4),
onpepenseTcsi no dopmynam:

100 cepeduHOL COOPYKeHUSI

Hy =ky(Eg~og)B; (K.8)

100 Kpaem COOpyXeHuUsI
H, =k;H,, (K.9)

roe k4 - koadhmUMEHT, onpedensembii no Tabrmue K.3;

£4 - KO3(pdMLMEHT, onpeaensemblii No rpadmkam (pucyHok K.4) B 3aBUCHMOCTM

OT OTHOLUEHWSI 3armybrieHnst COOpyXeHUst K ero wmpuHe i /5, napametpa £ u

koadpuumeHTa ¥ ; , onpegensiemoro no dopmyne

A Tt
= MhAmt

Wd = ——= 0
LiB? ’

(K.10)

roe wpg - KoadduumeHT, onpegensembii no rpadgmkam (pucyHok K.4) B

3aBMCMMOCTY OT napameTpoB H /B un § npu &; = .

PucyHok K.1- 'pachmkn ans onpeaeneHus koadpcpuumeHToB "kKen'(c) n
k(c)
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PucyHok K.1 - Tpadwmkm ans onpeaeneHnst KoadpduuneHTos £, un i,

PucyHok K.2 - F'pacdmku ansa onpepeneHus koadduumeHToB "kcun'"(e) n
k(e)
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PucyHok K.2 - Mpadwikn ans onpeaenexns koadpduuneHTos £, u &,

PucyHok K.3 - F'pacdmku ansa onpepeneHus koadduumeHToB
"keun"(c,max), "kcu"(e,max),"kcu"(d,max)
[RE 175 \ 2,0
_\\ \\ . e ,/ . /
) ol it
04 05 U6
I w.;\ \ \r\__,_._ 15 ] I"'l 0.?:
NN (% W 4i%)s
1.0 \\ \ % N 1.25 I( // l'l,‘]ﬁ
Ot ) \\ L -]
e 0
5% N \/Q' ‘\\\ 'OI/VA//: e
- 07N g o
;4 i4
0.5 B “0.3-" N 0.75 ///// 1.6
¥ \‘\\\ VA 5]
N Lo %, =20
0.25 \_);/Q s 0.5 ) A
h"\; *b & 2 iy 0.25
0 01 0203 0405 00 0 00 0203 04 0506 0 025 05 075 1.0
PucyHok K.3 - M'padhmku anst onpefenesuns KoadpdmumeHToB:
a- 25-:,1'{1&}( ;6- ‘Ee,max ;8- 25(1‘,1'(1&:(
Tabmmua K.3 - 3HaueHust koadpduumneHTa g
HiB 3HaueHus koadpmumeHTa &z npu 5, paBHoM
0-0,2 0,4 0,8 1,2 2,0
0 0,85 0,69 0,39 0,22 0,13
0,25 0,88 0,76 0,62 0,48 0,29
0,50 0,90 0,82 0,69 0,57 0,38
0,75 0,92 0,87 0,75 0,63 0,46
1,00 0,93 0,90 0,78 0,66 0,51

K.5 MakcumansHasi riybuHa oTTamBaHus rpyHTa nog 3arnybrneHHbIM CoopyXeHnem

H e » M, ONpegenseTcs no opmynam:

100 cepedUHOLi COOPYXeHUSI

Hoar =550 G ~ 2RI (K.11)

100 Kpaem CoopyXeHusi

Hyvax = kg H

¢, 0 (K.12)

roe Ed,m - k03dhdpmuMeHT, onpegensiemblii no rpacdmkam pucyHka K.3,8.

PucyHok K.4

- Fpacdhmku ansa onpepeneHus koadduuymeHTa "keun"(d)

1
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PucyHok K.4 - Mpadwmkn ans onpeneneHnst koadpduuneHTa £

K.6 Ha yuyacTtkax, rge Crnow Ce30HHOro mMpoMep3aHusi He CMMBaeTCs C BEepXHen
NMOBEPXHOCTBIO MHOTOMETHEMEP3IOro PyHTa, rnybuHa OTTauMBaHUst TpyHTa oA

cepeauHon H, n kpaem coopykeHuss H,, M (CUnTas OT BepxHeil NOBEpPXHOCTM
MHOTOMETHEMEP3IIOro rPyHTA) 3a BpeMst £, C (4) onpeaensetcs no opmynam:

H, =k,E.B;

(K.13)

H, =k, &8 (K.14)

3

rae &, - koadpduumeHT, onpegensembiin no K.1, npuHumas § =0u v = ¥ ;

30ecb

- p‘\I.FIT;'H“', 1 .
L\,Bz 1+064epln 2587

Wi (K.15)

E. mE, - koadpMLMEHTLI, onpeaenseMble COOTBETCTBEHHO MO rpadmkam

(pucyHkm K.5 1 K.6) B 3aBUCUMOCTU OT 3Ha4eHUs NapaMeTpoB £y =ig I 5 n way;

me Ay - mybvHa 3aneraHust BepxHel MOBEPXHOCTW MHOTONETHEMEP3IIOro
rpyHTa, M.

K.7 B cnyyasix npoBegeHns MeponpusTuii No NpeaBapuUTenbHOMY OTTauBaHUIO U

3aMeHe TPYHTOB A0 MyOuHbI kg,,;h (6.4.3) pacueTHasi rmybvHa oTTamBaHus X, M,
(cuutas OT MOBEPXHOCTM TPyHTa MOA COOPYXEHWEM) 3a Bpems £, C (4)
onpeaenseTcs no gopmyne



Helygth,, (K.16)

rae f; . - ry6uHa oTTanBaHWs rpyHTa Nog NOAOLIBOI NPeABapUTENbHO OTTasHHOIO
UM 3aMEeHeHHOro cnos rpyHTa, onpegensemas no cdopmynam (K.13) wnm (K.14),

npuHMMas sHadveHus £, u £, no rpadwmkam (pucyHku K.5 n K.6) npu sHadeHum

napametpa £p = Ay 1 8

PucyHok K.5 - F'pacdmku ans onpepeneHuns koadduumeHTa "kem'(c)
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PucyHok K.5 - Mpacmku ans onpeaenexus kosdpvuneHTa £,

PucyHok K.6 - F'pacdmku ans onpepeneHus koaddpuumeHTa "kcu™'(e)
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PucyHok K.6 - Mpadmku ans onpeaeneHus koaddumuneHTa £,

MpunoxeHue J1 (pekomeHayemoe).
OnpepeneHne MexaHU4YeCKUX CBOUCTB U
HecyLwen CNoOCOOGHOCTN OCHOBaHUWN CBan B
MHOrosfieTHeMep3rbiX FPYHTax No pesynbTaTtam
CTaTMyecKoro 3oHAUPOBaHUSA

Mpunoxexue J1
(pekomeHayemoe)

n.1 CTaTMyeckMmM  30HOMPOBAHMEM  UCMbITLIBAKT  MHOrONeTHeMepa3rble
ONCNEPCHbIE TPYHTbI, COCTAB U COCTOSIHME KOTOPbIX MO3BOSISOT MPOU3BOAUTH
HenpepbIBHOE BHeApeHWe 3o0HAa. [ns mcnbiTaHuid ucnosnb3yT 3oHg Il Tna no
FTOCT 19912, [OOMOSHWTENBHO  OCHALUEHHBIN  AaTYMKOM  TemnepaTypbl,
pPacnosioXeHHbIM B KOHYCE HAaKOHEYHMKa 30HAA.
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J1.2 CrtaTnyeckoe 30HOMPOBAHWE BLIMOSHAIOT MNyTeM BOABIMBAHWS 30HAA C
noctosiHHon ckopocTtbto 0,5+0,1 M/MMH C nepuoguMyeckumMu OCTaHOBKaMu Mo
rnybuvHe (pekomeHayembln nHTepsan 0,5-1 M), NpM KOTOPbIX UCMbITaHNE NEPEBOAAT
B penakcauuoHHO-Nnon3yunn pexum (“"ctabunusaumsa” 3oHga), CONpOBOXOaEMbIN
BMep3aH1MeM 30HAa B FPYHT Y U3MEHEHVMEM COMPOTMBIIEHWIA IPYHTA 30HAVMPOBAHMIO
BO BpemeHu. [Nepexoa B pexum "ctabunmsaumn” gocturaeTcsa nyTem npekpaileHns
nogayv Macna B rMapogoMKpaThl BAaBnMBaHWs 3oHAa. 3adaHveM Ha npoBefeHne
NHXEHEPHO-TEOKPUOIOTMYECKNX N3bICKaHUIA MOXeT npegycMaTpuBaTbCs
BbINOMHEHUE APYIVX PEXUMOB CTaTU4ECKOro 30HANPOBAHMS MEP3IbIX IPYHTOB.

Mpy MCNbITAHWM U3MEPSIOT Y GMKCUPYIOT: YAEmNbHbIE CONPOTUBIEHUS PYHTa Nog,
KOHYCOM 1 BAOSb GOKOBOM NMOBEPXHOCTM MYdThl TPEHWS NPY BAABMMBaHWM 30HAA (

Gop W Jsy, KMA), MCMbITAHWMM 30HOE B pexume "cTaburmaaummn” (g.; n s, kMa) n B
Ha4anbHbIi MOMEHT AOMOIHUTENBHOTO BAABNMBaHUSA (404aBMMBaHUS) 30HA4a Nocre
33BEPLLEHUS €r0 BMEpP3aHWs B T[PYHT B MPOLECCE MCMbITaHUs B pexume

"ctaburmsauumn" (¢, U fy, kMa); Temnepatypy 7., °C, KoHyca 3oHAa; rnyGuHy u

CKOpOCTb BAaBrmMBaHusA ¥, , M/MVH, 30HOA; Bpems £, , npolledllee nocrie Hadana
pexuma "ctabunmsauun" 3oHga. Bmep3aHue 3oHAa B rpyHT OOMNYCTMMO CuUuTaTb
3aBEpLUEHHbIM, €CIM M3MEHEHVE TemrepaTypbl KOHyca HaKOHeYHuka 3oH4a 3a
nocrnegHue 5 MuH coctaenseT He 6onee 0,05 °C.

J1.3 [Ona npegBapuTenbHbIX pacyeToB OCHOBaHUM coopyxeHud |-l ypoBHei
OTBETCTBEHHOCTW, @ TaKxe AN OKOHYaTeNlbHbIX Pac4ETOB OCHOBaHWIN COOPYXEHUI
Il ypoBHS OTBETCTBEHHOCTM B IMIMHUCTbIX NAACTUYHO-MEP3bIX (KPOME 3aCOMEeHHbIX
1 3aTopdoBaHHbIX) FPYHTax [OMycKaeTCsl OonpefensiTb HOPMaTuBHbIE 3HAYEHWS
XapaKkTEePUCTUK MEeXaHWYeCcKnx CBOWCTB TPYHTOB cornacHo J1.6, conpoTuBneHun
TPYHTOB MO HVWXHWM KOHLOM U nO 6GOKOBO/ MOBEPXHOCTU BeEPTUKAIbHO
Harpy»eHHbIX BUCA4MX 3abMBHbIX 1 6ypo3abueHbIX cBal cornacHo J1.8.

OKOHYaTenbHble pacyeTbl COOPYXEHWIN [OMycKaeTcsi BbIMOMHATL C
ncnoneb3oBaHuem J1.6, J1.8 B crniydae BbINOMHEHUS KOHTPOSIbHBLIX COMOCTAaBIIEHWN
pesynbTaTtoB pacyeToB MO AaHHbIM CTaTMYECKOro 30HAMPOBAaHUS W MPSIMbIX
METOLO0B MCHMbITaHUIA IPYHTOB, BbINOMHEHHBIX HA KMOYEBbIX y4acTKax.

J1.4 Tlpn nNpoBeAeHUN NHXEHEPHO-TEOKPUONOTMYECKMX U3bICKaHUIA NOoA, KOHKPETHbIE
COOpYXEHUs1 CTaTU4Yeckoe 30HAMPOBaHME TPYHTOB MPOM3BOASIT B Mpedenax ux
KOHTYPOB WNM Ha PacCTOsIHWSIX OT KOHTYpoB He Goree 5 M. [ns nonyveHus
COMOCTaBUTESbHbIX [AaHHbIX YacTb TOYEK 30HAMPOBAHWS pacronaralT  Ha
paccTosiHum He Bonee 3 M OT ropHbIX BbIPabOTOK, B KOTOPbIX NPOU3BOAST OTOOP
MOHONMTOB ANs NabopaTopHbIX WCCNEAoBaHWA, W BbINOMHSIOT Apyrve rnonesble
nccregoBaHust IPYHTOB, HO He MeHee 1 M OT rpaHuLbl BbipaboTKM U HE MeHee 2 M
OT OCW UCMbITLIBAEMO CBau.

J1.5 CocTosiHve rpyHTa W rpaHuly Mexgy TanbiMv U MepanbiMU rpyHTamu Mo
[JaHHbIM 30HAVMPOBAHUA OMPEAENsAT MO MOoKasaHUsM TeMmrepaTypHOro Aatyuka
3oHOa U (wM) AuarpaMmam, COCTaBfIiEMbIM Ha OCHOBE MECTHOro OnbiTa
COMOCTaBMEHNs1 Pe3yrbTatoB  6GypeHust pasBEOOYHbIX CKBaXMH W AaHHbIX
CTaTM4ecKkoro 30HAMPOBaHWs. B cryyae OTCYTCTBMSI MECTHOTO onbiTa Ans
TMMHUCTBIX MIACTUYHO-MEpP3TbiX (KPOME 3aCONEHHbIX M 3aTOpdOBaHHbIX) TPYHTOB
[ONyCTUMO WCMONb30BaTh AuarpammMy pucyHka J1.1, mpu ycrioBuM BbINOMHEHWs!
KOHTPOIbHbIX COMOCTaBIMEHWIA C pe3yrnbTaTtamu GypeHus.

PucyHok 1.1 - Anarpamma onpeaeneHUs COCTOSAHUSA FPyHTa NO AaHHbIM
cTaTM4YeCcKoro 3o0HAUPOBaHUSA
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ey W s - COMPOTMBIIEHUSI TPYHTa MOA4 KOHYCOM 30HAA, 3adMKCUPOBaHHLIE

COOTBETCTBEHHO MPM €0 MOrPYXKEHUM CO CKOPOCTLIO F, = 0,5 M/MUH 1 Yepes I, =5
MUH MOCie Havara penakcaLOHHO-MOMN3Y4Yero pexuMa UCrbITaH!sA

PucyHok 1.1 - [uarpamMma onpeferneHus COCTOSIHUS TPyHTa MO [AaHHbIM
CTaTU4eCKOro 30HANPOBaHNSA

J1.6 HopmaTtuBHble BENMUYUHBI NpeaenibHO ANUTENbHbIX 3HAYEHWUIN SKBMBASNIEHTHOIO

CuenneHus g, Kla, M KOMNPeccuoHHoro wmoayns Aedopmaumm Ef, MMa,
NNacTUYHO-MEP3IbIX FPYHTOB onpeaensitoT no tabnuue J1.1. PacyeTHble 3Ha4yeHus
XapaKTEPUCTVK OMNpeaensioT B COOTBETCTBUMM ¢ Tpebosanusmmn FOCT 20522 c
y4eToM yKkasaHuw 5.8.

Tabrmua 1.1
5000 10000 15000 20000
Gev, KlMa
34 96 170 260
Cogs klMa
Ef, MMa 16 23 28 32
MpumedaHre - [NA MNPOMEXYTOUHBIX 3HAYEHUN F.,  SHAYEHUSA T W Ef
onpeaensoT MHTepnonsaumnen.

3HaueHWs! XapakTepuCTUK Sog 1 E¢ npu pacyeTHoI TemnepaType Meparoro
TpyHTa  OMpeaenstoT Ha OCHOBE  OTKOPPEKTUPOBAHHOTO  (KOPPEKTUPOBKA
BbIMOMHAETCS HA OCHOBE PErvoHarnbHbIX KOPPENALMOHHBIX 3aBUCUMOCTEN Mexady

COMPOTUBIIEHWNEM ., W TEMMNEPATYPON PYHTA) 3HAYEHUS! ., , COOTBETCTBYIOLLETO
pacuyeTHON TemnepaType rpyHTa Unn NyTemM YMHOXEHUST UX 3HAYEHUI, NOSyYEeHHbIX
no tabnuue J1.1, Ha NonpaBoYHbIN TeMNepaTypHbIA KoadhdmUneHT (onpegenseTcsa
Ha OCHOBE pEervoHamnbHbIX KOPPENsLMOHHBIX 3aBUCUMMOCTEN MeXOy 3HayYeHUsIMU

XapaKTepUCTUK Cqq M &7 1 Temnepatypoi rpyHTa).

J1.7 Hecywyto cnocoGHOCTb OCHOBaHuA &, kH, BepTuKanmbHO HarpyKeHHoOM
BUCSMEN CBau B MNAacTU4HO-MEP3MblX [PYHTaX MO pesynbrataMm CTaTU4ecKoro
30HAMPOBaHWS, onpeaensioT no dopmyre

Ay ='?"fZFuz"'r”')"g'?"m7 J1.1)

rAe ‘¥ - TeMnepaTypHblil KO3MMULIMEHT, YUUTbIBAIOLLMIA U3MEHEHNS TeMNepaTypbl
[PYHTOB OCHOBaHWSA M3-3a CIyYaiHbIX W3MEHEHW TemnepaTtypbl HapyXHOro
BO3/yxa, OnpeaenseTcs rno ykasaHnam npunoxexus MM,

Fu!’ - YaCTHOe 3Ha4veHue npeaenbHo OJIUTESNIbHONo COonpoTUBIIEHUA OCHOBaHUA
cBawu, onpegensieMoe B COOTBETCTBUM C ykadaHuamm J1.8;

Yg - KOI(PDMLMEHT HALEXHOCTU MO IPYHTY, ONpeaensaembin B COOTBETCTBUM C
TpeboBanuamm FTOCT 20522;

Y - KOIMPMUNEHT HAAEXHOCTH, YYUTHIBAIOLLMIN METOA OnpeaeneHus: HecyLuewn
CMNOCOBGHOCTU OCHOBaHWA CBaw, MpW UCMOMb30BaHWUM Pe3ynbTaToB CTATUHECKOro
30HAMPOBAHWSA NPUHUMAETCS:

a) Npu OTCYTCTBUM B 30HE NMPOEKTUPYEMOTO 06 BEKTA CTATUYECKMX UCTIbITAHWIA CBal

T =12,

6) Mpu npoBedeHMM Ha KIMYEeBOM Yy4vacTKe B 30HE MPOEKTMpyemMoro obbekTa
COMOCTaBUTENMbHbLIX WUCMbITAHUA [PYHTOB CBael CTaTU4YecKon BAaBnMBatoLLEn

Harpyskow u CTaTU4ecKUM 30HAUPOBAHUEM ¥y, PACCUUTHLIBAETCS MO POpMyre


http://docs.cntd.ru/document/1200000431
http://docs.cntd.ru/document/1200000431

T =F£u"fFu,n +02,

rne Fm' - nNpeferibHoO AnuTenbHOe ConpoTuBIieHNe OCHOBAaHUA CBau Ha Knto4eBOM
yqacTke, pacCYUTaHHOE Mo AaHHbIM CTaTUYECKOro 30HOUPOBaHUA;

,n - NpepenbHo AnUTernbHOe COMPOTUBIEHME OCHOBaHWS! OMbITHON CBau Ha
KIMOYEBOM Yy4acTKe, onpeferieHHoe Mo [AaHHbIM MCMbITaHUs CBau CTaTU4ecKon
HarpysKkom;

A - YNCIO TOYEK 30HOANPOBAHUA.

J1.8 YacTHoe 3HaueHue NpefernbHO AMUTENBHOTO COMPOTMBIEHWUS OCHOBaHUSA ),
KH, BepTuKanbHO HarpyxeHHON BUCsIYell CBau B NMACTUYHO-MEpP3rbIX PyHTax B
TOYKEe 30HAMPOBaHUA onpeaensioT no dopmyne

Py = k(R A+ Yaf ZRaﬁ,z'Aaf,i) , (n.2)

rae k& - KoadpULMEHT, yYUTHIBAKOLLMIA Pa3niMe B COCTOSHAN MHOTONETHEMEP3IbIX
TPYHTOB B Mepuof CTaTU4eCKOro 30HAMPOBaHWS (MpW NPUPOAHOWA TemnepaTtype
rpyHTa) M 3KcnnyaTaumu (Npy pacyeTHoW TemnepaType rpyHTa) NpoeKTUpyemoro
COOpYXeHUWsl, onpedensembli CornacHo ykasanuam 7.2.10; npu  BblYMCNEHUU

KoaddmLmeHTa & TemnepaTtypa rpyHTa OnpefensieTcst Kak CPedHsist Ha ydacTke,
pacronoXxeHHOM B NpeAernax ofHoro AnameTpa ¢ Bbllle U YeTblpex ANameTpoB o

HUWXe OTMETKM OCTpuS MpoeKkTUpyemon cBau (e ¢ - AnameTp Kpyrrioro wmm
CTOpOHa KBapaTHOIO CeYeHns cBaw, M);

R, - ypnenbHoe npegernbHO ASUTENbHOE COMPOTUBIIEHME MIIACTUHHO-MEP3IIOno
rPyHTa Nog, HWKHMM KOHLLOM CBau MO AaHHbIM 30HAMPOBaHWS B paccmaTtpyBaeMon
TOuKe, Kla;

A - nnowaak nonepevHoro ceyeHns ceam, M2

Ygf - KOI(PDMLMEHT, 3aBMCALMA OT BMAa MOBEPXHOCTM CMep3aHus,
npyHMMaeMblii cornacHo B.3;

R i - yOensHoe npefernsHO ANMTErNbHOE COMPOTUBIIEHNE MAaCTUHHO-MEP3IIOro
rpyHTa CABUry no GOKOBOM MOBEPXHOCTW CMEpP3aHus CBau B npefenax i-ro cros
rpyHTa, KlMa;

-f‘laf,;- - Nrowaab MOBEPXHOCTU CMep3aHusi i-ro Cros rpyHTa ¢ 6okoBou

MOBEPXHOCTLIO CBan, M 2.

YpaensHoe npegenbHoO AnMtenbHoe ConpoTuerieHne NacTUYHO-Mep3ioro rpyHTa

nof, HWKHAM KOHLOM cBaun X, klMa, No AaHHbIM CTaTUYEeCKOro 30HAUPOBaHWS B
paccmaTpuBaeMon ToUKe onpeaenseTcs no (opmyre

R, =H1g, (n.3)

rae £; - koaddpuuMeHT nepexoda oT ¢, K £, NpuHUMaemMblit A5st 3a6UBHBIX U
6ypo3abuBHbIx cBav no Tabnumue J1.2,

J¢v - CPeHee 3HayYeHVie YOenbHOro COnpoTUBIIEHNS rPyHTa, KlMa, nog koHycom
30HAa, MOMyYEeHHOe U3 OMbITa, Ha Y4acTKe, PacroriokeHHOM B Npefenax OgHOro
AvamveTpa 4 Bbllle U YeTbipex [AWAaMeTpoB & HWkKe OTMETKM OCTpusi
NpOeKTUpyeMoii cBau.

Tabnuya J1.2
5000 10000 15000 20000
oy, KA
8 0,42 0,31 0,25 0,22




Mpymevannsa

1 TlpuBedeHHble 3HaveHVst KoadduumeHTa §; MOryT MCMonb3oBaTbCs Mpu
rnybuHe 3anoxeHnsa ceam 5...10 M 1 NOrpyXeHUn ee HKXHEro KoHLua rnybxe 3abos
NAEpHOI CKBaXMHBI He MeHee YeM Ha YeTbipe AuameTpa cBau.

2 [Ona nNpOMEXYTOYHbIX  3HAYEHWUN & ., 3HaueHun [,  onpegensioT
UHTepnonsaumnen.

Y penbHoe npegenbHO AMUTeNbHOE CONPOTUBIIEHME NNAaCTUYHO-MEP3Iioro rpyHTa
casury no ©0KOBOI MOBEPXHOCTM CMep3aHusi CBau B npegenax i -ro crosi rpyHTa

Raf.;,;-, kMa, No gaHHbIM CTaTU4eCKOro 30HAUPOBaHUS B paccMaTpyBaeMon TOYKe
onpeaenseTcs no gopmyne

Raﬂ:,z’ =827, (1.4)

rae §1 - KO3MMULUEHT, NPUHUMaEMbI Ans 3abuBHLIX M Bypo3abuBHbLIX cBaW Mo
Tabnuue J1.3;

Fs - CpenHee 3HaueHWe yAEenbHOrO COMPOTUBIIEHWS i-TO Crost rpyHTa, KMla,
BAOMb GOKOBOWM NMOBEPXHOCTU MydIThbl TPEHUS!, 3aMEepPEHHOe B HayarlbHbli MOMEHT
[AOMONHUTENBbHOrO BAABMVBAHWS (OOAABIMMBAHMS) 30HAA MOCKe 3aBepLUEHVst ero
BMEep3aHus B IPyHT B MPOLIECCe WCMbiTaHWs B pexyime "cTabunmsauum”.

Tabrmua 1.3
Ja, kMNa 3HaueHnst §4 B 3aBUCMMOCTU OT OTHOLLIEHNs1 4y f 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
Mpumeyanus
1 A, - nnowaab nonepeyYHoro CeYeHVst NMMAEePHO CKBaXKMHLI st 6ypo3abuBHbIX
cBan, M2,
2 [1na 3a6uMBHbIX cBail NpuHMMaeTes A, /A =0.
3 ins 6yposabusHbix cean 0< A, /.4 < 1.
4 [ns  NpOMEXyTOUHbIX  3HAYEeHWH i 3HayeHua S,  onpegensiot
MHTEpnonsyunen.

[ins HecrMBaloLLErocs TUNa MepanoThbl CONPOTMBIIEHWE y4acTKa Taroro rpyHTa
casury no GOKOBOWM NOBEPXHOCTU CBau MO AaHHbIM CTaTUYECKOro 30HAMPOBaHUSA
paccuyuTbIBaeTCA cornacHo ykasanHuam CI124.13330.

MpunoxeHne M (o6s3aTtenbHoe).
KoHTponupyembie napameTpbl npu
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reotTexHn4eCKomMm MOHUTOPUHTIe

Mpunoxexne M
(obs3aTenbHoe)

M1

KoHTpornmpyemble

napameTpbl,

napameTpbl

YCTPOWCTB

KOHTpOnA,

NpUMEHSIEMbIE MPU FEOTEXHUYECKOM MOHUTOPUHIE COOPYKEHUI B 3aBUCKMOCTM OT
npuHLMNa CTpouTenbCTBa, NpeacTasneHsbl B Tabnmue M.1.

Tabrmua M.1 - OCHOBHble KOHTpOMMpyemble MapameTpbl Npy reoTEXHUYECKOM
MOHUTOPUHIE COOPYXKEHMIA

KoHTpo- YcTponcTBo ans MapameTpbl MpyHUMNbI MCMNOMb30BaHNUsA MHOroneTHeMep3bix
rpyHTOB
nMpyembI HabniogeHnst 3a || ycTponcTB B Ka4eCTBE OCHOBAHWSI COOPYXKEHUI
napametp KOHTpOnMpyeMbIiM KOHTpons
napameTpom
| npuHUMN Il npuHuMN
MpenBapuTensHoe [HonyweHve
MCKYCCTBEHHOE oTTamBaHus
oTTaviBaHWe rpyHTOB || rpyHTOB B
nepvioq
aKcnnyaTauum
CoopyXeHus
Temnepartypa || TepmomeTpuyeckas || Konmyectso He wmeHee 2% | Oonyckaetcs He | He meHee 2%
rpyHTa CKBaXwHa obLwero yucna || npeaycmatpusaTth*** || obLwero uncna
dyHaameHTOB dyHaameHTOB
(cBaw,
cTonbyartbix
dyHAamMeHTOB)

Pacnonoxenue || Y HapYXHbIX || - Y HapyXHblX
dyHaameHTOB © psnos
chyHOaMEHTOB, chyHOaMEHTOB,
pacnonoXeHHbIX a Takke B
nocepeamnHe LEHTPe U Ha
3paHus™® paccTosiHn

or LeHTpa
paBHom 0,25-
0,4  WMpWHbI
3aaHust
ny6uHa He MeHee || - Ha  mybunry
3arnoxeHns rMy6uHBbI CXXMMaeMoro
3anoxeHus Crnosi, HO He
dyHaameHTOB** 6onee
20 MH
YpoBeHb 'vaoporeonornyeckas || Konmuectso He meHee 2
NoA3eMHbIX || CKBaXMHa
BOZ

Pacnonoxerue || OgHa  BHYTpY || B KOHTYpe 3paHns
KOHTYypa
3aaHus,  ogHa
CHapyxm

nybuHa Ha rny6buHe 3anoxeHus dyHaameHToB nmtoc 5 M, a B

3anoxeHns crnyyae cBaWHbIX yHOAMEHTOB - Ha  rnybuHe
3arnoxeHus ceaw

Ocapka [eopesunyeckas PacnonoxeHve | YcTaHaBnMBalOTCA  Ha  YrMoOBbIX  doyHAameHTax, B
hyHoaMeHTa || mapka cpedHen 4acTu Mo OCSIM 3[aHWs MO €ro HapyxHOMy
KOHTYpY, a Takxe Nno 06e CTOPOHbI OT OCaA0YHbIX LLUBOB




* Ecrv B nognonbe NpesycMOTPeH BOAOOTBOAHLIA JIOTOK, AOMOMHUTENbHO HEoBXO4MMO MpesycMOTpeTb
CKBaXUHbl Y OAHOMO UMM ABYX (PYyHAAMEHTOB, PacnofioxeHHblX BOMM3W notka. ObssaterbHa ycTaHoBKa
TEMNepaTypHbIX CKBaXWH Y (PyHOAMEHTOB, OrwbkalluMx K MOA3EMHOMY BBOAY WM BbIMYCKY CaHUTapHO-
TEXHUYECKUX KOMMYHUKaLLMI, a NpU HAA3eMHOI MX NPOKIIaAKe B MECTax VX MOTPyXeHWs B TPYHT, 3a npeaenamu
3gaHus. [Ind 30aHui, BO3BEAEHHbIX C NPeABapUTESbHbIM OXNadKAEHUEM MPYHTOB OCHOBAHWIA UM X fOKasbHbLIM
3aMopaxuBaHueM, HeoBGXOAMMO COXPaHsATb TEPMOMETPUYECKME CKBaXUHbI, 06OpyaoBaHHbie B Mepuog
npoBeAeHUst paboT Mo OXITaXOEHMIO FPYHTOB.

** B cnyyae BbIMOMHEHUs cTabunusauum BepxHeW rpaHuLbl MHOMONIETHEMEP3IIOro rPyHTa 3aKkrafbiBaloTcs B
KormyecTBe O4HOW-ABYX B KOHTYpe 34aHuUs Ha ryOuHy 3anoxeHns dyHaameHToB nitoc 5 M.

***  PekomeHOyeTCA 3aKOHCepBMPOBaTb [Be WM TpU TEPMOMETPUYECKME CKBaXWHbI NOA  3A4aHueM,
NPOAEHHbIE MPU NPOBEAEHUN NPEANOCTPOEYHOMO OTTaMBaHNS FPYHTOB.

**** Ha FOPOACKUX CaHUTaAPHO-TEXHUYECKUX CeTAX, YKNnaablBaeMblX B BEHTUNMUPYEMbIX KaHanax, KOHTPOJIbHbIe
TepMoOMeTpU4eCKne CKBaXmHbl yCTaHaBNMBaoT 060|<y KaHana B nasyxax BbIKOMaHHOW TpaHLLeN U Ha rpaHuue
3e1IeHoM Nomnockl, NOA4 KOTOPOW pacnornoxeH kaHan. CKBa)wHbl NpegycMaTpuBaloTcs Ha FJ'Iy6VIHy pac4yeTHoro
oTTamBaHusi nioc 3 M. [Ona GeckaHanbHbIX NPOKNagok KOMMyHVIKaLlVII;I KOHTPOIbHbIE TepMOMEeTpU4eckmne
CKBaXUHbl pacnonaraloTtca pdaaom C prﬁonpOBO/:mM N Ha Benn4uMHy OAHOro-ABYyX pac4eTHbIX pagnycoB
OTTanmBaHuA B CTOPOHY OT pr6onp0|30,qa. CKBa)MHbl NPOXOAAT Ha pac4yeTHyo FJ'Iy6I/IHy oTTamBaHusi Ntoc 3 M.

Temnepatypy B KOHTPOMbHbIX TEPMOMETPUYECKNX CKBXMHAX M3MEpPSIoT Mo BCeW UX rmybuHe ¢ MHTepBanamu:
0,5 ™M go mybuHel 5 M, 1 M - cBbiwe 5 M A0 rMyouHbl 10 M 1 2 M - cBbie 10 M CBSI3KaMW MHEPLIMOHHbIX
TEPMOMETPOB WUNN 3NIEKTPOTEPMOMETPOB B PYHHOM WM @BTOMAaTUHECKOM PexmmMax.

M.2 Mepviopn4YHOCTb NPOBEAEHNS U3MEPEHWUI KOHTPOrMpYeMbIX NMapameTpoB npu
NPOBEAEHUN TEOTEXHUYECKOTO MOHUTOPWMHra B Mepuos CTpouTenbcTBa MU
3KCnyaTauum B 3aBUCMMOCTM OT MPUHUMNE CTPOUTENbLCTBA MPEeACTaBneHbl B

Tabnmue M.2.

Tabmmua M2 - T[lepvogMyYHOCTL NPOBEAEHUS W3MEPEHWUI  KOHTPOSMpYeMbIX
napameTpoB

KoHTponvpyembIi MpyHUMNBI  MCMOMb30BaHUS  MHOTONIETHEMEP3IbIX
napametp rPYHTOB B Ka4eCTBE OCHOBAHMWSI COOPYXEHUS

| npyHUMN Il npyHUMN

MpenBaputensHoe || donyLieHve

UCKYCCTBEHHOE oTTamBaHust

oTTamBaHvie TPYHTOB B

TPYHTOB nepvon,
aKcnnyarauum
COOpYXeHUst

CTpouTensCTBO (PEKOHCTPYKLIMSA) COOPYXEHUS

Temnepartypa rpyHTa ExxemecsyHo

YpoBeHb  nop3emHbix [[OauH  pa3 B || ExxemecsuHo OgvH pa3 B

BOA KOHLEe IeTHero KOHLe IneTHero
nepvoaa nepvioga

Ocapkn dyHaameHToB || ExxemecsyHo

cTposiLierocs

(peKOHCTpyMpyeMoro)

COOpPYXEHUsI

Ocapkn dyHaameHToB||OgnvH  pa3 B || ExxemecsauHo OavH pa3 B
COOpPYXeHUs! KBapTan KBapTan

OKpY>KatoLLen 3aCTPONKU

3ke nnyatauusa coopyxeHus




Temnepatypa Bo3ayxa B || Mepble  gBal||- -

npoBeTpPUBaEMbIX roga

noAnosbax aKcnnyaTauum
noBa pasa B
mecsiL,

Temnepartypa rpyHTa OBa pasa B- B nepBbii rog
rog, B KOHUe aKcnnyatayum
neTHero oavH pa3 B
nepyoga #u B KBapTan, B
cepeavHe rocriegytoLye
3UMbI rogbl OAWH pas

B rog

YpoBeHb  noa3emMHbIX [[OauMH pa3 B rog B OCEHHWI nepuwod, nocre
BOA cTabunmsaunm rmaporeoniorn4eckoro pesxuMa ofauH pas
B 2 roga

Ocagkn dyHoameHTos ||Mepebie  Tpu || Mepsble Tpu roga aKcnnyatauum He

NMOCTPOEHHOTO ronga MeHee [OByX pa3 B rod, B
(pekoHCTpyMpoBaHHOrO) || akcnnyaTauun || AanbHenWwem oguH pa3 B 2 roga
COOpYXeHUs He MeHee

YyeTblpex pas B

roq, B

nanbHenem

[Ba pasa B rof

Ocapkn dyHaameHToB || [1Ba pasa B rog || Mep.biii roa akcnnyaraumm
COOpYXeHUs NOCTPOEHHOro
OKpYXatoLLiei 3aCTPOVKu (PEKOHCTPYMPOBAHHOTO) 3aaHus

MeHee [OBYyX pa3 B rog, B
AanbHelnweM oguH pa3 B 2 roga

MpumeyaHve - TeKyLmn OCMOTP COCTOSIHUS TEXHUYECKUX 3Taxewh W noanonun
COOPYXEHUN OCYLLECTBIISIETCA 3KCMyaTUPYIOLWEN opraHusauuen oguH pas B
Mecsiy. KoHTporbHble 0CMOTPbl OCYLLECTBSIOTCS HE peXe OAHOro pa3a B rof.
Mpun ocMoTpax ocoboe BHUMaHWE pekoMeHayeTCst obpallaTb Ha Hann4me yTevek
CaHWUTapHO-TEXHNYECKNX CETEN, COCTOSIHNE BOAOOTBOAHbIX JIOTKOB Y OTMOCTOK B
TEXHUYECKUX 3Taxkax W MOAMNOMbSAX COOPYXEHWUs, BUAUMbIE MNPOSIBIEHUS
paspyLueHuin 6eToHa hyHAAaMEHTOB (MX HAMOKaHMWE), a B AePEBSHHbIX AOMaX - Ha
Hanuyue rpubkoB 1 nneceHun. Mpu KOHTPONbHBIX OCMOTPaXxX creayeT NPUMEHSTh
HepaspyLualoLLe MeTOAbI KOHTPOSIS COCTOSIHUA GeToHa hyHaMEHTOB.

O6HapyxeHHble HEeWUCNpaBHOCTW PErMcCTPUPYIOTCS B KypHanme W noanexar
HEMEONIEHHOMY — ycTpaHeHuio.  [pu  HanuMuuu  KpYmHbIX — yTeYeK  unm
CUCTEMaTUYECKMX MPOTEYEK CaHUTApPHO-TEXHUYECKMX CeTell peKOMeHayeTcs
BbISIBUTbL 30HY OTTaUBaHWA rPYHTOB. [Py BbIABMEHUM HAMOKaHMUS (PYHAAMEHTHBIX
KOHCTPYKLIMA, TPUBKOB UMM MIECEHW, €ChM OHW He CBs3aHbl C MPOTEYKOM
CaHUTapHO-TEXHUYECKUX CETEN, PEKOMEHAYETCS YCUIUTL BEHTUIALMIO NMOAMNOMNIA
B NETHWI Nepuoa roga.

[ns NpOMbILLNEHHbIX COOPYXEHUA C MOKPbIMU MpOoLeccamu, Bbi3blBAOLLMMM
MOBbILLEHHYO arpeCcCUBHOCTL Cpefbl K MaTepuanam (byH,El,aMeHTOB, pa3 B NATb
net otbupatotca npobbl M3 dyHaameHToB. OT6op Npo6 Ha uccregoBaHue
(t)MSMKO-MeXaHVI‘-IecKVIX CBOWCTB ©OeToHa npoun3BoaUTCA Takxe AOnd  BCexX
COOPYKEHUI NMPY OGHAPYXEHWUM B HUX NPOSIBNEHWIA pa3pyLUeHnst GeToHa.

[Mpy ocmoTpax HapyXHbIX CaHUTAPHO-TEXHUYECKUX CEeTeN, BEHTUNMPYeMblX
KaHaroB pekomeHgyeTcs obpallaTb BHUMaHWE Ha Hanmnuve Teyen Tpye wu
apmaTtypbl, Ha HEUCNpPaBHOCTb TENSIOU3ONAUMK, Hamuyine TrpyHTOBbIX BOA,
obpa3oBaHne Harnegen B kaHanax, 3aunmeaHve u T.4. B nepsble gBa roga
aKcnnyaTaumm CaHUTapHO-TEXHWYECKMX CETen W3MepsalTCca  Temnepartypa
rPYHTOB OCHOBaHWI B MeCTax, ykasaHHbIX B Tabnuue M.1, a Takxe Temneparypa
BO3[lyxa B BEHTUIMPYEeMbIX KaHanax BOnuM3n BEHTUMSLMOHHBLIX OTBEPCTUN U
Mexay HUMKW. B npouecce ganbHemwen akcnnyaTtaumm CaHUTapHO-TEXHUYECKNX
ceTeln TepMoMeTpuyeckue HabmMogeHuss 3a HUMKM B yKasaHHOM COCTaBe
PEKOMEHAYETCS BbIMOSHATL MPU M3MEHEHWUWN 3KCNIyaTaluUoOHHOTO pexumMa ceTen
M nocrie aBapuii, BbI3BABLUMX HEMPeayCMOTPEHHOE OTTauBaHWe [PyHTOB
OCHOBaHWN.




MpunoxeHue H (cnpaBo4yHoe). PacyeTt
rnyouHbl OTTaMBaHUA U NpoMep3aHus B
OCHOBaHUU NOA3EMHbIX U Ha3eMHbIX
MarmcTpanbHbIX TPy6onpoBoaoB Ha
MHoOroneTHemMep3rbiX FPyHTax

Mpunoxexvne H
(cnpaBo4HOE)

H.1 ImybuHy MHOroneTHero oTTaMBaH1s MHOrofieTHeMep3nbIX rpyHToB (ganee MMI)
nof LEHTPOM TOpsuMX M TennblX NOA3eMHbIX TPYyOOMNpoBOAOB (CM. pacyeTHyio
cxeMy Ha pucyHke H.1a) crnegyeT paccunTbiBaTh no dopmyne (H.1).

Gy Xy MpH S 20,1
Hy = (H.1)

Cn 7 Fs TIPH ng >0l
roe Hy - rmybuHa MHOroneTHero OTTauBaHWsl, OTCYUTbIBaeMasi OT [HEBHOM
NOBEPXHOCTH, M;

Tms - Pa@Uyc oo BHelWHen obpasytoLuei nsonaumm Tpyosl;
S, Gn - 0OespasmepHble [MybuHLI OTTaMBaHWS MOA  LEHTPOM  Tpybbl,

onpegensemMble MO HOMOrpamMmaM Ha pucyHkax H.2 n H.3 B 3aBucumocTtn oOT

Ge3pasMepHbIX napameTpoB #, I;, St.

PucyHok H.1 - PacueTHas cxema ans onpegeneHus rny6uHbl
MHoroneTtHero otrauBaHusi MMIC nog TennbiMU U ropsiuMmm
Tpy6onpoBoaamMm, NponoxeHHbLIMU NOA3EMHO U Ha3eMHO

a o

Huw

7

PucyHok H.1 - PacuyeTHas cxema Ana onpegeneHust rmybuHbl MHOroneTHero
oTtTavBaHua MMIT nog TennbiMM M ropsuuMu Tpybonposogamu, MPOSIOKEHHbIMU
noa3emHo (a) 1 HaszeMHo (6)

§
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= kp { s (H.2)

g My (Tins _T}Jf)f' n
t 4L,

ms

ffs ’ (H-3)

M@ -Ty)

Bt ,
My (Tgs — ?Eaf )

(H.4)



rae k, - mybuHa 3anoxeHus NOA3EMHOTO TPYGOMPOBOAA, CYMTast OT [HEBHOM
MOBEPXHOCTU 10 LieHTpa TPYObl, M;

X £ - KO3adXPMUMEHTbI TEMIONPOBOAHOCTY MEP3IIoro rpyHTa, BT/(M-°C);
A - KO3OAMUMEHTBI TENONPOBOAHOCTM Taroro rpyHTa, B1/(M-°C);

Tiys - cpeoHas rogosas Temnepatypa BHELHeW MOBEPXHOCTU KOSbLEBOM
nsonsaumm Tpybel, °C, onpegensietcs no copmyne (H.5);

Th - Temnepatypa MM, °C;

T},f - TeMneparypa Havana npomep3aHus-oTTanBaHus rpyHTa, °C;

{ - pac4eTHoe Bpewms, 4,

L, - yoenbHble 3aTpaTbl Tenna Ha oTTavBaHue rpyHTa, BT-u/M3, onpegensiorcs
no dopmyne (H.7);

I, - akBvBaneHTHoe 6espasmepHoe Bpems, Ans MMM crmearollerocss Tuna
NpUHUMAETCS paBHbIM  HOMIO, HECIMBaloOLErocsi Twmna orpegensiercss no

HoMorpamme Ha pucyHke H.2 npuw & = Hyir,. wnfy =00 (Hp - rmybuHa
3aneraHna kposmm MM, m). Ona MMI HecrwvBatowerocs Tuna 6espasmepHas

Temneparypa npuHumaetcs & = 0,0.

2mhg R D, R
Ty = | Ty +5p 2L |1 20T | (H5)
F
AP AP
0.0 opH by, = 0,0
Br =i B npws,, 50,0
2Thps Ty , (H.6)

rae Ty - cpeaHeronoBasi Temneparypa npoaykTa, °C;

Weot =W,
Ly =tyos Jig 05 Cn T ~Cp T, (H7)
0

rae Lg - yoenbHas Tennota gasosbix NpespatleHnini Bogbl, Ly = 93 (BTy)/kr;
0§ - NNOTHOCTbL MEparoro rpyHTa, Kr/m3 ;
Wy¢ - CYMMapHasi BNaXHOCTb MEP3MOro rpyHTa;
¥, - KONMMYecTBO He3aMep3LLel BOAb! B MEP3rioM rpyHTe npu Temnepartype 1j ;

T, Ty - obbemHasi TENNOEMKOCTb Tarioro U Meparioro rpyHTa, Br-u/m3 -°C.

H.2 Tny6buHa MHOroreTHero npomep3aHust [pyHTa Mof LEHTPOM  XONOLHOro
Tpy6onpoBoaa, pacnonoXeHHoro Ha yuactke ¢ MMI™ He crimatowerocs Tuna # 5
NPUHUMAETCA paBHOW g U paccuuTbiBaeTcs no copmynam (H.1), (H.3), (H.5),
(H.8), (H.7) n Homorpamme (pucyHok H.2) npu &; =0,0. Mpu aTom B chopmyne (H.3)
B KayecTBe Ty; CrefyeT NpuHSATb abGCOMOTHOE 3HayeHue Temnepatypbl U Iy, =

0,0, a B ¢popmynie (H.7) - Ty =C5 =0,0m wy, =0,0.

PucyHok H.2 - Homorpamma ans onpegeneHusi MHOrorneTHero
ottranBaHusa MMI™ Bokpyr Tennoro u ropsiyero Tpy6onposonoB
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PucyHok H.2 - Homorpamma ansi onpegeneHuss MHoroneTtHero otTamBaHus MM
BOKpYr TENJIoro 1 ropsyero Tpydonposoaos

Ecnm B pesynsTate pacuerta rmybuHa npomepsaanus 7 7 OkaxeTcs Gonblue

rMyGuHbI 3aneraHus kposi MM, To crieayet npuksite 2 ;= Hy .

PucyHok H.3 - Homorpamma ans onpegeneHus orrauBaHus MMI
BOKpYrF XonogHoro Tpy6onpoBoaa



én

00—ttt e
- A28 257 ] ke ) T, K L = 1
150 B
LY
Y
AUAN
100 |2
80 PSS
Y Y Y
?0 \\\\ N Y
~
s
OIS
40 Nk SN 1 \\
SN “\\ s,
R EAAY 2N
Y\\ [ “/JZ -“"'“--.._.‘
~ v ] =]
20 1 -~ i
| 1 e
t S R N SRR
10 7 T
| BE T NERIN FH
| T 1]
5 | [ I | I Py
605 01 0.2 03 0405 1 ks 2 3 B

PucyHok H.3 - Homorpamma ans onpegenenust ottamBaHus MMIT BOKpYr XOnogHOro
Tpybonposoaa

H.3 ybuHy mHoronetHero oTtTavBaHus MM nog LleHTpOM ropsidero v Tennoro

Ha3eMHbIX TpyGOMNpoBOAOB 4, pPACMONOXeHHbIX Ha ydyacTkax ¢ MMM
CMMBAIOLLIErocst TUNa, creayeT paccunTbiBaTb NO opMyrie (CM. pacyeTHY0 Cxemy
Ha pucyHke H.16):

DRt
Hy =038, | Jo? —2—+52 -5, |, (H.8)
Ly g

roe o, - 6espasmepHbIi mapameTp, onpedensembii N0 HOMOrpamme (PUCYHOK

H.4a) B 3@BUCMMOCTM OT AnameTpa TpyBbl &y = 27y ;

£+ - 6e3apasmepHbIi napameTp, onpeaensemblii No HoMorpamme (pucyHok H.46)

B 3@BUCUMOCTU OT LUMPUHBI 4,5 U TOMLWMHBI B4 MIIOCKOMO TEMNSIOM30MIATOPa, M;

p=1+0,0337 - nonpaBouYHbIN KOI(DMLMEHT, YUUTLIBAIOLLMIA OTTOK Tenna B
Mep3Iyto 30Hy;

L, i - yperbHble 3aTpatbl Tennma Ha oTTauBaHWe rPyHTa, OMpeaenstoTcs Mo
dopmyrne (H.9), BT-u/m3;

S, - 3KBMBarEHTHbIN crioi, onpegensiercs rno gopmyrne (H.10), m.

W — W,
Ly g =Ly % +050 Ty — 240, T, (H.9)
fof
= Bins M | Pans wa MM cnueaomero ca THIa (H10)
P Basran f Agys +Hp Ha MM HecTHBAIOIEroCA THIA '

PucyHok H.4 - T'pacdmkn ans onpeaeneHus koapmumeHToB
"anbda"(2) u "6eTa"(2) npu pacyeTe MHoroneTHero ortauBaHua MM
nopj TennbIMU U ropssYMMKn TpyGonposoaamm
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PucyHok H.4 - Ipadwmkn ana onpeaenenns KoaddmUMeHToB o (@) 1 S5 (6) npu
pacyeTe MHororeTHero oTTauBaHuss MMI  noag  TennmbiMM M TOPSYUMM

TpyGonpoBogamm

MpunoxeHue N (o6a3aTenbHoe).OnpeaeneHne
TemnepaTtypHoro koadpcpuumeHTa

Mpunoxexue M
(obsi3aTensHOE)

1.1 TemnepaTypHbI KO3PMUMEHT ¥y onpegenseTcs no dopmyrne

yf=1,15(1+y2)—1,61y,|'mf%j, (n.1)

rae 7 - ANUTenbHOCTb 3KCnnyaTauun CoOopyXeHus, neT,

¥ - KOadp1LIMEHT BapuaLmm HecyLlelt CnocobHOCTH, 6e3pasmMepHbIi.

MpumeuanHue - Ecrm «; <0, cregyeT npuHumats ‘¥ =0, B OaHHOM criyyae
NPUMEHATb  MPUHLUMN | MpY  NpPOeKTMPOBaHWWM OCHOBaHMSt (PYHOAMEHTOB He
pJonyckaertcs, crnegyeT NpeaycMOTpeTb AOMOMHUTENbHOE OXNaXaeHe rPyHTOB Min
ncnonb3osaTh Il npuHUMN cTponTenscTBa.

1.2 KoadhdmumeHT BapuaLmm Hecyluei CnoCOOHOCTM OCHOBaHWS BbIYMCMSIETCA MO
dopmyne

1

v = 0,4%(Tyy ~ Ti ) A1? 0Dy (T T ~C.[Top ~ T’ (n.2)



rne Tg,f - TemnepaTtypa Havana 3amep3aHus rpyHTa, °C, onpeaensiemasi cornacHo
npunoxenuto b;

Ty - pacyeTHass cpeaHerofosasi Temriepatypa Ha BEpXHE! MOBEPXHOCTU
MHOTOMETHEMEP3Noro  rpyHTa B OCHOBaHWM coopyxeHusi, °C, onpenensemas
COrMacHoO NPUoXeHuto [, Ans OCHOBaHMIA ONOp NHWIA NIEKTPONepeAaYn, aHTEHHO-

MayToBbIX OMop M TpybonpoBoaos T NpUHAMAaETCA paBHON CPeaHErofoBoM

Temnepatype  MHororieTHemepsnoro  rpyHta 7, onpegensieMon  cormacHo
npunoxenuto I

A - amMnnuMTyga CesoHHbIX konebaHwii TemnepaTtypbl HapyxHoro Bosgyxa, °C,
onpefensemasi Kak MOMypasHOCTb 3HAYEHW CpedHeMecsivHOW TemnepaTypbl
€amoro Tensoro 1 camoro xornogHoro mecsua no Cr 131.13330;

@ - cpedHee KBagpaTU4EcKoe OTKIOHEHWE CpedHErofoBOW TemmnepaTyphbl
HapyxHoro Bo3ayxa, °C, onpeaensiemoe no tabnmue .2;

Dpa - KO3(PIMUMEHT 3aTyxaHus criyyaliHbix KonebaHuil Temnepatypbl ¢
rmy6uHol, Ge3pasmMepHblid, onpegensiembln no Tabmumue 1.1 U NpUHUMaeMbIi

pasHbIM L, AN cTonBYaThIX U NMEHTOYHLIX PYHAAMEHTOB U £}y - AN CBANHbIX;

Tme - pacueTHas TemnepaTypa MHOrOneTHemeparnoro rpyHta, °C,
onpepensemasi No ykasaHusim 7.2.7: AN OCHOBAHUA COOPYXEHWUIA C XOMOAHbIM
nognonbem no dopmyne (7.4), AnNs OCHOBaHWIA OMOP NWMHWIA 3rekTponepeaayu,
aHTEeHHO-MaYTOBbLIX OMop U TpybonposogosB no dopmyne (7.7) U NpuHMMaemas

paBHOIi Ty, AN cTONGYaThIX U NIEHTOYHBIX yHAAMEHTOB U T, - ANs cBaliHbIX;

' - koadpdmuwveHT, rpagl/?, npuHMmaembit paBHbiM 0,24 Ans CBalHbIX
yHOAMEHTOB, a ANst CTonGYaTbiX U NIEHTOYHbIX - B 3aBUCUMMOCTM OT BMAA rpyHTa
non nogolwsoi dyHaameHTa: 0 - Ans KPYNHOOGIOMOYHBIX U MecYaHblX MPYHTOB,
0,19 - ana cynecei 1 0,29 - ANA CYrIMHKOB W MWH.

Tabnuua M.1 - KoaddpmumeHTbl 3aTyxaHns CriydaiHbiX KonebaHuii TemnepaTtypbl ¢
rny6uHom

KoadbdmuneHTbl
3HaveHus Z.JEf ”‘f ,ch5 (y0.5)

0 {1000 ||2000 ||3000 ||4000 | 6000 {8000 | 10000 15000 20000
O|[@5) ||50) [[(75) [ (100) | (125) || (150) ||(175) || (250) || (300)
" 0 ||o,86 ||0,75 ||o,66 [|0.58 [046 (037 [031 021 |06
" (0)((0,80) || (0,66) || (0,54) || (0,46) || (0,39) || (0,34) || (0,29) |[ (0,21) | (0,18)
5 0 |[0,93 ||0,86 ||0,79 [|0,71 [0.66 [058 [052 041 |034
¢ (0)(0,90) | (0,79) || (0,73) || (0,66) || (0,60) || (0,55) || (0,50) |[ (0,41) |{ (0,36)

°C); My - TENIMONPOBOAHOCTL MEP3NONo rpyHTa, BT/(M-°C).

YcrnoBHble 0603HayYeHns: z - rybuHa 3anoxeHns noaowsbl dyHAaMeHTa OT NOBEPXHOCTH

MHOTOMETHEMEep3rioro rpyHTa, M; £ ¢ - 06beMHasi TeNnoemMKoCTb Mep3noro rpyHTa, Ix/(m3

Tabmmua [M1.2 - CpegHee KBadpaTUYECKOE OTKIIOHEHWE CpedHeW rogoBon
TemnepaTypbl Hapy>KHOro Bo3ayxa o

MeTeocTaHuums WwuporTa, || JonroTa, || &, |[MeTeoctaHums || lwnpoTa, || JonroTa, || o,
rpag rpag °C rpag rpag °C
1 2 3 4 5 6 7 8

Amypckas obnact
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BomHak 54,7 128,9 0,83 || CkoBopoguHo 54,0 124,0 0,86
[xanuHoa 53,3 124,0 0,88 || TeiHOa 55,2 124,7 0,93
Epocpeit 54,0 121,9 0,88 || YHaxa 55,0 126,8 1,00
MaBrioBn4
3eq 53,8 127,2 1,07 || Yetb-Hiokxa 56,6 121,5 0,83
Margaraun 53,5 1258 0,79 | YepHsieBo 52,8 126,0 0,80
HaropHbIi 56,0 124.,8 0,88 || SknmuaH 53,1 133,0 0,84
ApxaHrenbckasa obnact
ABpamoBCKui 66,5 43,3 1,17 || Me3eHb 65,8 442 1,23
Masik
ApxaHrenbck 64,6 40,5 1,13 || Xonmoropbl 64,2 41,7 1,13
UpkyTtckas obnactb
Anbirgxep 53,6 98,2 0,82 || Kauyr 54,0 105,9 0,78
BanaraHck 53,7 106,3 0,84 || KupeHck 57,8 108,1 1,29
Bopaibo 57,9 114,2 1,15| Mama 58,3 112,8 1,13
Bpatck 56,3 101,8 1,19 || HwkHeyanHek 54,9 99,0 0,91
BepxHss Nyrapa || 54,2 100,0 0,81 || OprnmHra 56,1 105,8 1,06
EpGorayeH 61,3 108,0 1,44 || TanweTt 56,0 98,0 1,12
XKuranoso 54,8 105,2 0,98 || TaHryit 55,4 101,0 0,99
3uma 53,9 102,1 0,93 || TaHxow 51,5 105,0 0,71
Wka 59,3 106,5 1,34 | TynyH 54,5 100,6 0,87
WNHra 53,0 102,0 0,65 || YcTb-Unumck 58,0 102,7 1,35
WpkyTck 52,3 104,4 1,10 || YcTb-Yna 54,5 103,3 0,87
Kasa4yunHck 56,3 107,5 1,20 || Xamap-Oabax 51,5 103,6 0,78
Kamuatckas obnacts
Nya 55,6 155,6 0,75|| MeTtponaenosck- || 53,0 158,7 0,55
Kamuatckui
Hukonbckoe 55,2 166,0 0,50 || Cemsaumkm 54,1 160,0 0,54
O3zepHas 51,5 156,5 0,63 || YcTb-Kamuatck || 56,2 162,7 0,74




Pecny6nuka Kapenusa

Kemb 65,0 34,8 1,19 F'puanHo 65,9 34,8 1,31

Pecny6nuka Komu

Bopkyta 67,5 64,0 1,35 || Tpouuko- 62,7 56,2 1,11
Meyvopckoe

CbIKTbIBKap 61,7 50,8 1,03 || Yetb-Uunbma 65,4 52,3 1,28

KpacHospckuit kpan

Arata 66,9 93,5 1,31| Eccent 68,5 102,4 1,28

Bankut 61,7 96,4 1,42 || Urapka 67,5 86,6 1,33

BanaBapa 60,3 102,3 1,50 || Hopunbck 69,5 88,3 1,49

BepxHe- 63,2 88,1 1,47 || TypyxaHck 65,9 88,1 1,23

Mmbatckoe

BonouaHka 71,0 94,5 1,41 Typa 64,3 100,2 1,17

MarapaHckas o6nacts

ATka 60,9 151,7 1,19 || MarapaH, 59,55 150,78 | 0,74
Haraesa 6yxta

KenoH 64,0 158,9 1,02 || CertmyaH 62,92 152,42 | 0,96

MypmaHckas obnacts

Kona 68,8 33,0 1,29 || MypmaHck 69,0 33,0 1,17

HeHeLKMIn aBTOHOMHbI OKpYr

Amaepma 69,8 61,7 1,49 || Manble 72,4 52,7 1,30
Kapmakynbl

KaHuH Hoc 68,7 43,3 1,13 || HapbsiH-Map 67,6 53,0 1,43

MNepmckas obnacts

Bucep 58,5 58,9 0,89 || YepabiHb 60,4 56,5 1,08

TanhMbIPCKMIA aBTOHOMHbI OKpYr

HyavHka 69,5 86,3 1,35 0.l onomsAHHBIA || 79,6 90,6 0,98

Mm.E.K.®epoposa || 77,7 104,3 1,11 || o.dnkcoH 73,5 80,2 1,33

XaHTbI-MaHCHMACKMIN aBTOHOMHbIN OKPYT




Cypryt 61,4 73,5 1,16 || XaHTbI- 61,1 69,1 1,10
Mancwuiick

XabapoBckui kpan

Apka 60,1 142,3 0,81 || Hukonaesck-Ha- |[ 53,1 140,7 0,58
Amype

AstH 56,5 138,2 0,70 || 0.BonbLuoi 54,8 137,5 0,70
Cant

Boropoackoe 52,4 140,5 0,74 | Oxotck 59,4 143,2 0,73

BypykaH 53,0 136,0 0,93 || Codmrmckuin 52,3 134,0 0,85
npuvck

'Bactoru 47,7 136,2 0,79 Toko 56,3 1311 1,10

l'yra 52,7 137,5 0,98 || Tpouukoe 49,5 136,6 0,73

Nm.MonuHbl 52,4 136,5 0,88 || YekyHpa 50,8 132,2 0,95

OcwuneHko

YumHckan obnacte

Axwa 50,3 113,3 0,78 || Kbipa 49,6 112,0 0,63

Awmaszap 53,7 120,7 0,78 || HepunHckui 3-4 || 51,3 119,6 0,70

Bopas 50,4 116,5 0,75 || Xunok 51,4 110,5 0,76

KanakaH 55,1 116,8 0,92 || Yapa 56,9 118,3 1,07

KpacHbi Ynkon 50,3 108,8 0,78 || Yuta 52,0 113,3 0,98

YyKOTCKMA aBTOHOMHbIW OKPYr

AHagbIpb 64,8 177,6 1,23 || Mbic LUmuaTa 68,9 180,6 1,22

B.Avbapyuk 69,6 162,3 0,92 || 0.BpaHrens 71,0 178,5 0,98

Byxta 64,4 173,2 0,97 || YeTb-Oroit 66,6 159,4 0,97

MpoBnaeHust

WrvpHeit 67,3 169,0 1,20 || YaneH 66,2 190,8 1,48

MapkoBo 64,7 170,4 1,00 || OrBeknHoT 66,4 179,1 1,04

Pecny6nuka Caxa (Akyms)

AnpaH 58,6 125,0 1,11 || Onenek 68,5 112,4 1,21

Awmra 60,9 132,0 1,17 || CaHrap 64,0 127,5 1,00




BecTaxckas 65,3 1241 1,09 || Cackbinax 71,9 1141 1,19
3Bepocepma

BepxosiHCck 67,5 133,3 1,07 || CaxaHoxa 69,8 128,1 1,20
Butum 59,5 112,6 1,43 || Ceren-Kioenb 64,0 130,3 0,90
BopoHuoBo 59,6 147,6 0,80 || Cuktax 69,9 1251 1,23
BocTo4yHas 63,2 139,6 0,87 || Cobonon 67,1 126,8 1,31
Oapnup 64,2 148,0 1,12 || Coro-Xas (YcTb- || 64,3 126,5 1,04

Burnion)

HensiHkmp 63,8 145,6 1,00 || CyxaHa 68,8 117,9 1,32
Oenytatckun 69,3 139,7 0,97 || Cronbatokap 63,2 113,6 1,38
XKuraHck 66,8 123,4 1,07 || Cropton-Ktoenb || 65,0 130,7 1,05
XKunuHga 70,1 113,8 1,15 Tvkcu 71,7 128,7 1,26
3anagHas 62,9 138,5 1,07 || Tyoin-Xas 62,5 11,2 1,45
3blpsiHka 65,8 150,8 0,91 Yctb-Mas 60,4 134,5 1,00
Komaka 60,2 11,5 1,29 || XaTblpbIk-Xomo || 64,0 124,8 1,06
Kroctop (BynyH) 70,6 127,5 1,20 || Yokypaax 70,7 1479 1,02
Maak 67,8 115,5 1,49 || YynbmaH 56,8 124,9 0,96
MupHbIf 62,5 114,0 1,29 || Yymnypyk 64,2 116,9 1,20
MsHrksipa 68,0 123,0 1,22 || LUenaroHubl 66,3 114,3 1,12
HaropHbiii 56,0 124,9 0,97 || Ovik 66,0 17,4 1,33
Hiop6a 63,3 118,3 1,34 || AxyTck 62,1 129,5 1,15
OIMAKOH 63,3 143,2 0,98 || AponbuH 67,1 108,5 1,54
fAmano-HeHeLKnin aBTOHOMHbIN OKpYr

bloosima 70,9 78,5 1,40 || Canexapa 66,6 66,6 1,46
Mappe-Carne 69,7 66,8 1,39 || TasoBckum 67,5 78,8 1,33
Hagbim 65,6 72,5 1,22 || Tamben 71,5 71,8 1,14
o.benbin 73,3 70,7 1,47 || Tapko-Cane 64,9 77,8 1,27
Hblpa 66,6 73,0 1,46 || YpeHron 66,0 78,4 1,50




Monyn 66,0 68,7 1,44 || XapacaBaw 71,2 66,9

1,59

MpunoxeHue P (cnpaBo4yHoe).OCHOBHbIE
OyKBeHHble 0603Ha4YeHUA BenU4YuH

Mpunoxexune P
(cnpaBoyHoe)

KoagppuyueHmsl HadexHocmu u ycrosuti pabomsi

- MO IPyHTY;
e

", - MO Ha3HAYEHWI0 COOPYKEHNS;

e - no Buay dyHAAMEHTOB;

" - KoadpmumeHT ycroBui paboTsl;

% - TemnepaTypHbIN KOIPdMLIMEHT yCrioBuMiA paboThbl;

Yeg - cencMn4ecKknin KoaduLIMEHT yCIoBUIN paboTbl;

Yot - KO3(hMLIMEHT YCrIoBMIN CMEP3aHUs FPYHTOB C dhyHAaMEHTOM,;
- - KO3(hMLIMEHT ycrioBuin paboTbl OTTaNBAIOLLETO FPYHTA.

Q@u3sudeckue u mensoghuaudecKue xapakmepucmuku SPyHmMos

- HOpMaTuBHbIE€ 3HAYE€HUA XapaKTepUCTUK;

Xn

* - pacyeTHble 3HAYEHUs XapaKTePUCTHK;

% - cpeaHVe 3HauYeHVs XapakTepUCTUK;

o - [OoBepuTenbHas BEPOSITHOCTb (0B6ECNeYEeHHOCTb) pacyeTHbIX

3HAYEHUIN XapaKTEPUCTHK;

W - cyMMapHasi BNaXHOCTb Mep3Iioro rpyHTa;
fof

w - BMaXHOCTb MEP3IIOro rPYHTA 3a CYET NeAAHbIX BKIOYEHNI;
,

" - BMaXHOCTb MEP3ioro rpyHTa 3a cYeT MopoBOro Nbaa (fbaa-
x LemeHTa);

w - BMa@XHOCTb Mep3fioro  rPyHTa, PacrofIOXEHHOTO  MexXay
m NMbANCTBIMM BKIOYEHNUSIMUY,

w - BI@XHOCTb MEp3rioro rpyHTa 3a CuYeT Hesamepalieil Boabl
W (conepxaHue HesamepaLLeil Boabl);

W - BRNaxHOCTb rpyHTa Ha rpaHuLe NnacTU4YHOCTU

P (packaTblBaHus);



- CyMMapHasi lbAUCTOCTb MEpP3IIOro rPyHTa;

Eat
; - IbAWUCTOCTb FPyHTA 3a CHET NeASHbIX BKIMOYEHUI;
:
; - IbAWUCTOCTb FPyHTA 3@ CHET MOPOBOIO NbA3;
iz
g - CTeneHb 3anonHeHns obbema nop Mepanoro rpyHTa fMbAoM U
¥ He3amep3LLev BOAOW (CTeneHb BNaXxHOCTK);
7 - YXCIO NMacTUYHOCTU FPYHTa;
v
7 - OTHOCWTENbHOE COoAEepXXaHNe OPraHNYECKOro BELLECTBa;
om
o - CTeneHb 3aCONEHHOCTU MEP3IOro rPyHTa;
sal
- - KOHLIeHTpaLusi NOpOBOro pacTBOpa B 3aCONEHHOM IPYHTE;
F
o - MNIOTHOCTb FPYHTa;
- MMOTHOCTb MEp3IIoro rPyHTa;
er
o - MNOTHOCTb MEp3Ioro rPyHTa B CYXOM COCTOSIHUM (MIIOTHOCTb
&f ckerneTa Meparioro rpyHTa);
o - NMOTHOCTb Taroro rpyHTa B CYXOM COCTOSHUM (MSIOTHOCTb
.t cKeneTa rpyHTa);
o - MMOTHOCTb YacTuL, rPyHTa;
&
o - MMOTHOCTb NbA3;
:
- NIOTHOCTb BOAbI;
Oy
o - KO3(XPULIMEHT MOPUCTOCTU MEP3IIOro rPyHTa;
£
3 - TennonpoBOAHOCTb FPyHTa B MEP3IIOM COCTOSIHWW;
I
% - TennonpoBOAHOCTb FPYHTa B MEP3MOM COCTOSAHUM®;
S

* TekCT AOKyMEHTa COOTBeTCTBYeT opuruHany. [oBTop, CM. Bblle. -
MpumeuaHne narotoBuTenst 6asbl AaHHbIX.

by - TEennonpoBOAHOCTbL IPYHTa B TarloM COCTOAHUU;

h

o - ob6bemMHasi TENI0EMKOCTb rPyHTa B MEP3JIOM COCTOAHUN;
S

o - ob6bemMHasi TennoemMKocTb FPyHTa B Tanom COCTOAHUN.
th

[lechopmMayUuoHHO-MPOYHOCMHbIE  Xapakmepucmuku U COMPOMuUeseHust
Mep3/ibIX 2pyHMOo8 Ha curosble 8o30elicmeusi
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Moaynb AedopMaLm rpyHTa;

9KBMBareHTHoe cuenneHmne Mepsanoro rpyHTa;

npegernibHo AUTENbHOE 3HAYeHWe YAENbHOro CLiensieHus
MEp3IIOoro MPyHTa;

cuenneHne oTTaneBatoLLero rpyHTa,

npefenbHo AnMtenbHoe 3Ha4YeHue yrrna BHYTPEeHHEero TpeHus
Mep3Iioro rpyHTa;

Yyron BHYTPEeHHEro TpeHua oTTanBaroLLero rpyHTa;

KO3(PULMEHT CHUMAEMOCTM MEPSTIONO MPYHTA;

KO3OPMLIMEHT CXXMMAEMOCTH OTTaMBaIOLLEro FPYHTa;

OTHOCUTESIbHOE CXaTue nbaa;

OTHOCUTEeNnbHadA ,u,ecbopmau,m OTTanBaroOLLEro rpyHTa,

KO3(PMLIMEHT BA3KOCTM MEP3IOro rPyHTa;

npegnen TeKy4ecTy Meparioro rpyHTa;

KO3(OPULMEHT OTTanNBaHWA MEP3Oro rpyHTa;

pacyeTHoe AaBfeHue Ha Mep3rbli FPYHT (COI'IpOTMBJ'leHMe
Mep3Iioro rpyHTa HopmarnbHoOMy ,D,aBJ'IeHMIO);

COMPOTUBIIEHNE MEP3NIONo rPyHTa CABUIY MO MOBEPXHOCTM
cMep3aHus ¢ doyHAaMEHTOM;

conpoTuBIieHMe Mep3Nioro rpyHta caBury no rpyHty wnm
FPYHTOBOMY pacTBOPY,

COMpOTVBIEHWE CABWMY NbAa No NOBEPXHOCTW CMep3aHus ¢
TPYHTOM MIM FPYHTOBbLIM PACTBOPOM;

yAaenbHaaA KacatenbHada cuna nyydyeHusa npomMepsarollero
FPYHTa;

yaoenbHoe HopmanbHoe [aBlieHWe MOPO3HOMo ny4vyeHusa
rPyHTa;

yOenbHoe oTpuLaTenbHOe TPEHWEe OTTauBaloOLEro rpyHTa Ha
NOBEPXHOCTU (hyHOAAMEHTa;

koadppmumneHT pedopmaumm  cuctembl  "cBasf-rpyHT"  Ha
rOpU3OHTarbHbIE YCUKS.

Haepy3ku u HanpspkeHus

pac4yeTHaaA Harpyska Ha OCHOBaHue;



M@;.I/IM;

£i

Hecyulasa CcnocoGHOCTbL (cwna npepgenbHoro COI'IpOTI/IBJ'IeHVIﬂ)
OCHOBaHuA (byHLl,aMeHTOB;

pacyeTHasl ropusoHTarnbHasi Harpy3ka Ha qyHAaMEHT;

npeaeribHasi Fopu3oHTarnbHas Harpyska Ha yHAaMeHT;

pacyeTHaaA cuna nyyvyeHus;

cuna, yaepxueatoLas d)yH,D,aMeHT OT BbINy4nBaHUA;

cuna oTpuuaTtenbHoro (HeFaTMBHOFO) TpeHusd;

pacuyeTHble YyCUnMa B 3MeMeHTax KOHCTPYKLUW COOPYXKeHWs
(dbyHoameHTOB);

npegenbHble YCUnua B afieMeHTax KOHCTPYKL UK,

HecyLLasi CNOCOBHOCTL NPOEKTUPYEMON U OMbITHOW CBa;

MOMEHT BHELLUHUX CUIT;

MOMEHT BHELLHUX CWI, BOCTNIPUHUMAaEMbI CUnamv cMep3aHuns
rpyHTa no 6GOKOBOWN NOBEPXHOCTM hyHAAMEHTA;

MOMEHTbI BHELLHNX CWIT MO CTOPOHaM (yHAaMEHTa;

cpefHee faBrneHue noa noAoLLBo pyHAaMeHTa;

cpefHee  [OMOMHUTENbHOE  [AaBrieHWe Mo MOAOLUBOWA
dyHaameHTa;

paBHOMEPHO pacnpefeneHHasi BepTuKanbHas Harpyska;

npupogHoe (6bITOBOE) AaBIEHNE B IPYHTE;

[OMOMHUTENbHOE BepTUKarnbHOe HanpsbkeHue B rpyHTe (OT
BECA COOPYXeHWS);

aTmMocdepHoe AaBreHue.

Ocadku (Oeghopmayuu) ocHosaHUSs

u

5

Sth

COBMeCTHass  ocagka (gedopmauns)  OCHOBaHuA U
COOPYKEHUS;

npegenbHoO aonyctuMasa cCoBMeCTHasa ocajka (,qecbopmauml)
OCHOBaHUA N COOPYXeHUA;

OcafkKa nnacTU4HO-MepP3sioro OCHoOBaHUA,

COCTaBrAOLWAA 0CadKu OTTauMBaloOLLEro OCHOBaHWA 3a cyeT
npupoaHoro (6bITOBOrO) AaBNEHNS;

COocCTaBdwWw@aa ocCagku oTTamBarwero OCHOBaHUA noAa
0eicTBUEM Harpy3kun oT 34aHusi;
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ocagKka YynnoTHeHWA npeaBapuTesibHO OTTasdAHHOIO Cros
TPYHTA;

JonornHuTenbHas ocaaka, OBYCrioBfieHHast OTTavBaHWeM
MEp3rioro rpyHTa;

0ocafku kpaes pyHOamMeHTa;

OCaflka Mep3sioro OCHOBaHWA, 06ycn0|3neHHa;| nnacTu4yHo-
BA3KUM Te4YEeHUEeM rpyHTa unm nbaa;

CKOPOCTb OCagKu NfiacTUYHO-MepP3510ro OCHOBaHUA.

lNMapamempbi mennomexHU4eCcKuUx pac4emos ocCHo8aHul

m,z,e

Ty

Toui

Dmze

Temneparypa;

pac4yeTHaaA cpegHerogoesas TemMmnepartypa
MHOrofIETHEMEP3JIOro rpyHTa;

HOpMaTUBHast cpegHerogoBas Temnepartypa
MHOTONETHEMEP3IIONO MPYHTa;

cpeanHerogoBaa Temnepartypa MHOroneTHeMepsrnoro rpyHra
Ha ero BepxHel NOBEPXHOCTH;

pacyeTHble TemnepaTypbl (PYHTOB B OCHOBaHUN COOPYXEeHUA;

Temnepartypa Ha4yasna samep3aHusl rpyHTa;

Temnepartypa HapyHoro BO3ayXxa;

Temnepartypa Bo3gyxa B noanosnbe 3gaHus;

TeMmnepatypa B NOMeLLeHUn;

cpeaHve  TemnepaTypbl  Bo3gyxa 3a  nmepvog G
oTpULATENbHBIMU U MOMOXUTESNBbHBIMM TEeMNepaTypamu;

Bpemsi;

pacyeTHbI CPoK JKcnnyaTauum CoOopyXeHns,

KO3MLIMEHT TEMMOBOrO BMVSIHNS COOPYXEHUS;

KO3(PMLINEHT CE30HHOrO M3MEHEHUs TemnepaTypbl rPYHTOB
OCHOBaHWS;

MOAYINb BEHTUNMPOBaHWA NOANONbA 34aHUA;

COMpoTUBIiEHWe  Tenrornepedaye NepeKkpbITUs Han
noanosnsem;

conpoTuBrneHne Tenronepeaade TEennoun3onaumm
TpyGONpPOBOAOS;



TennoTa TasHWs (3aMep3aHuns) rpyHTa;

yOernbHas TennoTta ¢hasosbiX NEPEXOA0B BoAa-Nes.

leomempuyeckue xapakmepucmuku

aunk

dg,

dfh,n

Hypm

o

LLUMPpUHA COOPYXEHUSA;

[NMHA COOPYXEHUS;

CTOPOHbI NOAOLLBLI PyHAAMEHTA;

[nvHa ceam;

3KCLLEHTPUCUTET;

nrowaab NogoLwBb! yHAaMeHTa;

nroLasb NOBEPXHOCTM CMep3aHus rpyHTa ¢ doyHAaMeHTOM;

nepumMeTp yHOaMeHTa;

rny6vHa 3agernku ceai;

rryGvHa 3anoxeHust yHaaMeHTa;

pac4yeTHaaA rny6v|Ha CE30HHOIro oTTamBaHUA rpyHTa,;

HOpMaTUBHasA I'J'Iy6VIHa CE30HHOIro oTTamBaHusa rpyHTa,;

pacueTHast ryGrHa Ce30HHOTO NPOMEP3aHKs TPYHTa;

HOpMaTUBHas! rnybrHa CE30HHOMO NPOMEP3aHUst IPYHTa;

TOILLWHA CIIOS TPYHTa;

FJ'Iy6VIHa OTTaMBaHUA TPyHTa B OCHOBaHWU COOPYXEHUA 3a
pacyeTHbI CPoK ero aKcnnyatayum;

MakcumanbHas — rybuHa  oTTaMBaHus  fpyHTa  nog
COOpYXEHUEM;

FJ'lyGVIHa npenBapuTesibHOro OTTanBaHuA rpyHTa,

rny6uHa [O pacyYeTHOrO YPOBHSI.

Buonuorpadus
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