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CBOA NPABUN

OCHOBAHMA U dYHOAMEHTbI HA BEHHOMEP3/1bIX TPYHTAX

Soil bases and foundations on permafrost soils

[darta sBegeHunna 2013-01-01

1 ObaacTh npuMeHeHUs

HactoAawmii cBOoA NpaBuA  PacnpoOCTPaHAETCs Ha MPOEKTMPOBaHME OCHOBaHUM

n

byHAAMEHTOB 34aHMIA U COOPYXKEHWIN, BO3BOAMMBIX Ha TEPPUTOPUM PaACNPOCTPaAHEHUN

BEYHOMEP3/bIX (MHOroNIeTHEMEP3/bIX) FPYHTOB.



Hactoawmit cBog, npasua, Kpome 4.1 - 5.7, HEe PacnpocTpaHAeTCA Ha MNPOEKTUpOBaHWE
OCHOBAHWMN TMAPOTEXHUYECKUX COOPYHKEHWNIN, 3eMNAHONO NONOTHA aBTOMOBUNBLHbBIX U KeNe3HbIX
[LOPOr, a3POAPOMHbIX NOKPbLITUI U GYHAAMEHTOB MALUMH C AMHAMUYECKMMU HArpy3Kamum.

2 HopmaTuBHBIE CCHLIIKH

B HacToALem cBoAe NPaBu NpUBEAEHDbI CCbIIKM HA Cneaytoume HOPMATUBHbIE ALOKYMEHTbI:
CN 14.13330.2011 «CHwuM 11-7-81* CTPOMTENbCTBO B CEMCMMUYECKUX PaiOHaX»

CMn 20.13330.2011 «CHu1MN 2.01.07-85* Harpy3Kkn n Bo3gencTsnsa»

CM 22.13330.2011 «CHuMM 2.02.01-83* OCHOBaHMA 34aHUIN U COOPYKEHUNY

CM 24.13330.2011 «CHu1MN 2.02.03-85 CBalHble GyHAAMEHTbI»

CN 28.13330.2012 «CHuM 2.03.11-85 3aLinTa CTPOUTE/IbHBIX KOHCTPYKLUMIA OT KOPPO3UU»

Cn 35.13330.2011 «CHuM 2.05.03-84* MocCTbl 1 TPYObI»

CN 36.13330.2012 «CHuM 2.05.06-85* MaructpanbHble TpybonpoBoabi»

CMn 47.13330.2012 «CHwuM 11-02-96 NHXeHepHble U3bICKaHUA AnA cTpomuTtenbctBa. OCHOBHbIe
NONOXKEHNAN

CMn 50.13330.2012 «CHu1M 23-02-2003 TennoBan 3awmTa 34aHUA»

CMn 63.13330.2012 «CHuMN 52-01-2003 BeTOHHbIE U }Kene306eToHHble KOHCTPYKUMmn. OCHOBHbIE
NnoNoXeHnAa»

CN 64.13330.2011 «CHumN 11-25-80 [JepeBAHHbIE KOHCTPYKLUN»

CN 116.13330.2012 «CHuMN 22-02-2003 WHKeHepHaa 3awWwuTa TeppUTOPUMN, 343HUN W
COOPYKEHMUIM OT ONACHbIX Fe0I0rMYeckux npoueccoB. OCHOBHbIE MONOXKEHUAN

CM 131.13330.2012 «CHuN 23-01-99 CTpouTeibHaA KAMMATONOrNA»

FrOCT P 53582-2009 lpyHTbl. MeTog onpeneneHus CONPOTUBNEHUS CABUTY OTTaMBAMOLLUX
rpyHTOB

FOCT P 54257-2010 HapeXKHOCTb CTPOMTENbHbIX KOHCTPYKUMM M OCHOBaHMI. OCHOBHble
NONOXKeHUA N TpeboBaHMA

FOCT 5686-94 [pyHTbl. MeToAbl NOMEBbIX UCMbITAHMI CBasAMM

FOCT 12248-96 pyHTbl. MeToabl NabopaTOPHOro onpeaeneHnsa XapakTePUCTUK NPOYHOCTU U
aedbopmmnpyemocTu

FOCT 19912-2001 lpyHTbl. MeToabl nonesbix MCNbITAaHUIN CTAaTUYECKMM WU ANHaMUNYECKNM
30HAUNPOBaHNEM



rOCT 20276-99 [pyHTbl. MeToabl NONEBOrO OMpPeAeneHUA XapaKTEPUCTUK MNPOYHOCTU U
AedopmupyemocTm

FOCT 20522-96 IpyHTbl. MeToAbl CTaTUCTUYECKON 06paboTKMN pe3ynbTaToB UCMbITaHUIA

FOCT 24586-90 I'pyHTbl. MeToabl nabopaTopHOro onpeaeneHna XxapakTepPUCTUK MPOYHOCTU U
nedbopmMmnpyemocT Meps/blX FPYHTOB

FOCT 24846-81 [pyHTbl. MeToabl u3MepeHus aAedopmaunii OCHOBAHMIM 34aHUN WU
COOpPYKEeHU

rOCT 24847-81 IpyHTbl. MeToa onpeaeneHna rnybuHbl C€30HHOro NPoMep3aHuUA

FOCT 25100-95 'pyHTbI. Knaccudpukaums

FOCT 25358-82 pyHTbl. MeToA noneBoro onpeaeneHna Temneparypbi

FOCT 26262-84 [pyHTbl. MeToa noneBoro onpegeneHua rybuHbl CE30HHOFO OTTauBaHMUA

FOCT 27217-87 [pyHTbl. MeToa nonesBoro onpegeneHua yaesbHblX KacaTenbHbIX CUA
MOPO3HOro ny4yeHumA

rOCT 28622-90 pyHTbl. MeToa nabopaTopHOro onpeaeneHma cTeneHn Ny4ynHUCToCTm
FOCT 30416-96 I'pyHTbI. JTabopaTopHble UcnbiTaHUA. ObLwme NonoKeHuA
rOCT 30672-99 IpyHTbI. Monesble ncnbiTaHmA. ObLwme NoNoKeHUA

MpumeuaHue - [puM NONb30BAHUM HACTOALWMM CBOAOM MpPaBuI LEnecoobpasHo MNpoBEPUTb
OEWCTBME  CCbIIOYHbIX CTaHAApPTOB M KnaccudUMKaToOpoB B  MHPOPMALMOHHOW cucTeme obuiero
noib3oBaHMA - Ha oduuManbHOM calTe HaumoHanbHOro opraHa Poccuiickot depepauumn no
cTaHAgapTM3aumMmM B ceTM WMHTepHeT MAM MO e)erogHo Mu3gaBaeMoOMy yKasatenio «HauuoHanbHble
CTaHAAPTbI», KOTOPbIM onNyb6AMKOBaAH MO COCTOAHMIO Ha 1 AHBapAa Tekywero roga, W Mo
COOTBETCTBYIOWMM EEMECAYHO M34aBaemMbiM MHOOPMALMOHHLIM YyKasaTenam, onyb6AMKOBaHHbIM B
Tekywem roay. ECiuM CCbiNOYHbBIA OOKYMEHT 3amMeHeH (M3MeHeH), TO MpU MO0/Ab30BaHWUM HACTOALLMM
CBOAOM MpaBwa crefyeT PYKOBOACTBOBATbCA 3aMEHEHHbIM (M3MEHEHHbIM) A[OoKymeHTOM. Ecau
CCbINIOYHbIN AOKYMEHT OTMeHeH 6e3 3ameHbl, TO MOJIOXEeHMe, B KOTOPOM [JaHa CCblIKa Ha Hero,
NPUMEHARTCA B YacTW, HE 3aTparnBatoLLei 3Ty CCbIjKy.

3 TepMI/IHI)I H olnmpeacjacHus

OnpeaeneHna OCHOBHbIX TEPMMUHOB MPUBEAEHbI B NpUnoxenHun A.

4 O0mme moJIoKeHUus

4.1 OcHOBaHMA U QYHAAMEHTbI 34aHWIA U COOpPYKeHMit', BO3BOAMMBIX Ha TeppUTOpUM
PacnpoCTPaHEHUss MHOTrONeTHEMEP3/bIX [PYHTOB, C/AeAyeT NPOeKTUPOBaTb Ha OCHOBe
pPe3ynbTaToB  CMeumanbHbiX  MHXEHEPHO-TEONIOTMYECKMX  M3bICKAHUI,  BKIHOYAIOLWMX
cneuuanbHble  TEeOKPUOIOTMYECKME U TMAPOreo/orMYeckMe  M3bICKaHMA € y4eTom
KOHCTPYKTUBHbIX M TEXHO/IOTMYECKUX OCOBEHHOCTEM MNPOEKTUPYEMbIX COOPYIKEHUM, WX
TENNI0BOr0 MU MEXaHWYeCKOro B3aMMOAENCTBUA C MHOTONIETHEMEP3/IbIMU TPYHTaMKU OCHOBAHWM



M BO3MOXHbIX M3MEHEHW reoOKpnonormM4eckmnx ycnoamﬁ B pe3ysbTate CTpountTenoCrtea wu
KCnayatTauunu coopymeHMﬁ M O0CBOEHNA TepputTopun, ycCtaHaBINBaeMbIX MO AaHHbIM
MHXEHEPHbIX M3bICKAHUM U TENIOTEXHUYECKMUX pacyeToB OCHOBaHMUN.

1
JDanee BmecTo TEPMUHA «30aHNA U COOPYXEHUA» UCNONb3yeTCA TEPMUH «KCOOpPYXeHuAa», B YNUCNO

KOTOPbIX BXOAAT TaKXe noa3eMHble COOpPYyXeHUA.

4.2 WUcxodHble AaHHble ANA MNPOEKTUPOBaAHUA AO0/KHbI CO0bLAThbcA B HEOBXOAMMOM M
[OCTaTO4YHOM Obbeme, pPernmcTpupoBaThCd U WHTEPNPETUPOBATbCA  CreunanmucTamm,
0613aalolWMMM COOTBETCTBYIOLWEN KBanUdUKaLMen 1 ONbITOM.

MpoeKTMpoBaHME AOMKHO BbIMOAHATLCA KBaNMOUUMPOBAHHLIM MEPCOHANIOM, MMELMUM
COOTBETCTBYIOLLMIA OMbIT NPOEKTUPOBAHUA M CTPOUTENbCTBA Ha MHOTO/NIETHEMEP3/bIX FPYHTaXx.
Mpw 3TOM A0NXKHbI 6bITb 06EcneyYeHbl KOOPAMHALMA U CBA3b MEXAY HUMM U CNeLnanmucTamm no
NHMKEHEPHbIM U3bICKaHUAM.

Mcnonb3yemble matepuasbl U U3genna A0NXKHbl yO0BNeTBOPATb Tpe6OBaHMﬂM npoeKTa AnA
CeBepHOVI CTpOVITeI'IbHO-K}'Il/IMaTW-IeCKOl\;I 30HbI.

TexHn4yeckoe O6C}1y)KMBaHMe coopyXeHuna npun sKcnayatalMm U CBA3AHHbLIX C HUM
MHXXEHEPHbIX CUCTEM A0/1XKHO CTPOro BbiNOJIHATLCA U obecneuntb ero 6e3onacHOCTb U pa6oqee
COCTOAHNE Ha BECb CPOK 3KCnAayaTauunn.

MpY NPOEKTUPOBAHUN OCHOBAHMUI U PYHAAMEHTOB Ha MHOFONIETHEMEP3/bIX TPYHTaxX cneayeT
YYUTbIBAaTb MECTHble YCNOBUSA CTPOUTENLCTBA, TPEbOOBAHMA K OXpaHe OKpy)Katolein cpenpl, a
TaKXe MMEeKLWMINCA ONbIT NPOEKTUPOBAHWUA, CTPOUTENLCTBA M IKCMAyaTauUM COOPYIKEHUN B
aHaNIOTNYHBIX YCNIOBUAX.

Bbibop CTpOUTENbHbIX MAOWAAOK W MPOEKTHbIX PELEHUA OCHOBaHMN U YHOAMEHTOB
cnepyeT npov3BOAMTb HA OCHOBAHMM  TEXHWKO-3KOHOMMYECKOTO CPAaBHEHMA BO3MOXKHbIX
BAPWAHTOB C OLEHKOM MX N0 NPUBEAEHHbIM 3aTPATaM C Y4€TOM HaAEKHOCTHU.

4.3 WHXeHepHble U3bICKAaHWA ANA CTPOUTENbCTBA HA MHOTONETHEMEP3/bIX TPYHTaXx
HagneXut nposogutb B cootBetctBun ¢ CM 47.13330 u  ApyrUMM  HOPMATUBHbLIMMU
OOKYMEHTaMM NO MHMKEHEPHbIM U3bICKAHMAM W UCCe[0BaHUAM FPYHTOB ANA CTPOUTENbCTBA.
TpeboBaHMA K MHKEHEPHbBIM M3bICKAHUAM Ha MHOTO/IeTHEMEP3/IbIX FPYHTaX NPUBEAEHbI TaKXKe
B [3].

MNpoeKkTnpoBaHue OCHOBaHu 6e3 AOCTAaTOYHOIro MHXEHEPHO-TeoNormn4eckoro obocHoBaHuA
HE O0MNyCKaeTCA.

4.4 Npw BO3BEAEHWUMN HOBOTO 06BEKTA UNM PEKOHCTPYKLMMN CYLLLECTBYIOLLETO COOPYKEHUA Ha
3aCTPOEHHON TEeppPUTOPMM HEeoBXOAMMO YUMTbIBATb €ro BO3AEWCTBME Ha OKPYMKAOLWYHO
3aCTPOMKY C LEeNbl0 COXPAHEHMA PACYETHOTO TEMNEPATYPHOrO PEXMMA MHOTONETHEMEP3AbIX
TPYHTOB MpWAeralwWmnx TeppuTopun U NpeaoTBPaALLEHUA HeponyCcTUMbIX  gedopmauni
CYLLLECTBYIOLLUX COOPYKEHU.



4.5 CooTBETCTBME COCTOAHUSA FPYHTOB OCHOBAHUA U GYHAAMEHTOB NPOEKTHbIM TpeboBaHUAM
NpyY cOaye COOPYXEHWSA B IKCNAyaTauMilo OO/MBKHO ObiTb MOATBEPNKAEHO pesynbTaTaMu
HaTypHbIX HabAlOAEHWUIA, BbLINONHEHHbIX B Nepuog, CTPOUTENbCTBA COrMNACHO pPernamMeHTy
reoTexHMYecKoro MOHUTOPUHTa.

4.6 MNMpn NPOEKTUPOBAHMUM OCHOBAHWUIA U GYHAAMEHTOB YHMKANbHbIX 34aHUIA U COOPYKEHMM
WU UX PEKOHCTPYKUMW, a TaKKe COOPY)KEHWW | ypoBHA OTBETCTBEHHOCTW, B TOM 4ucie
PEKOHCTPYMPYEMbIX B YCNOBUAX OKPYKAIOLWEN 3aCTPOMKKM, Heobxoaumo npedycmaTpusaTb
Hay4YHO-TEXHUYECKOe CONPOBOXKAEHNE CTPOUTENLCTBA.

Hay4yHO-TeXHMYECKOE COMPOBOXAEHWE NpeacTaBnseT coboil Komnaekc paboT Hay4yHo-
aHa/NIMTUYECKOTO,  METOAMYECKOro,  MHOOPMALMOHHOIO,  3KCMEPTHO-KOHTPO/NbHOMO U
OPraHM3aUMOHHOTO XapaKTepa, OCYLLEeCTBAAEMbIX B MPOLECCEe U3bICKAHMI, NPOEKTUPOBAHUA U
CTPOUTENLCTBA B LENAX obecnevyeHUs HALENKHOCTU COOPYKEHWUA C Yy4eTOM NPUMEHEeHUs
HeCTaHZAPTHbIX PACYETHbIX METOA0B, KOHCTPYKTUBHbIX M TEXHONOTMMYECKUX peLLeHUN.

4.7 CoctaB paboT NO HayYHO-TEXHUYECKOMY COMPOBOMKAEHUIO WMHMKEHEPHbIX M3bICKAHUMN,
NPOEKTUPOBAHMA W CTPOUTENbCTBA OCHOBaHUI U GYyHAAMEHTOB [O/KEeH onpeaenaTbea
reHepanbHbiM MPOEKTUPOBLLMKOM W COrNacoBbIBAaTbCA 3aKa3uyMKOM CTpouUTenbcTBa. B cocrtas
PaboT HayYHO-TEXHMYECKOrO COMPOBOXKAEHMA CNeayeT BKAYaTb:

pa3paboTKy peKoMeHZauMhn K NPorpamme MHXKEHEePHO-TeONOMMYECKMX WU UHMKEHEepHO-
9KOIOrMYECKUX U3bICKAHWIA;

OLLEHKY U aHa/NIN3 MaTePUNaIoB UHKEHEPHDbIX VI3bICK3HVIl>1,'
pa3pa60TKy HEeCTaHOAPTHbIX METOA0B pacyeTa U aHa/In3a;

NMPOrHO3 COCTOAHUA OCHOBaHWI M GYHAAMEHTOB MPOEKTUPYEMOro O0bbeKTa C y4yeTom BCeX
BO3MOXHbIX BUA0B BO3AENCTBUI;

NMPOrHO3 B/IMAHUA CTPOUTENDBCTBA HaA OKPYXaAKOLWYHO 3aCTpOl7IKy, reosiorm4yeckyro cpeay wm
9KONONrNM4YeCKyto O6CTaHOBKy,'

pa3paboTKy pernameHTa reoTeXHUYECKOro U 3KOI0TMYECKOrO MOHUTOPUHTA;
pa3paboTKy TEXHONOTMYECKUX PEer1aMeHTOB Ha cneLlmManbHble BUAbl paboT;
BbIMO/IHEHWE OMbITHO-UCCNEA0BATENBCKMX U KOHCTPYKTOPCKMX PaboT;

O606LLI,€HM€ M aHa/INU3 pPe3ynbTaToOB BCEX BUOOB Te€eOTEXHUYECKOINoO MOHUTOPUHra, WX
COonocCTaBaeHUNE C pe3y/ibTaTaM NPOrHO3a;

onepaTMBHYIO PaspaboTKy pPeKoMeHAaLMI WU KOPPEKTUPOBKY MPOEKTHbIX PeLeHuin Ha
OCHOBaHMM [AHHbIX [EOTEXHUYECKOr0 MOHWUTOPWMHIA NPU  BbIBNIEHUM OTKAOHEHWN OT
pe3y/nbTaToB NPOrHO3a.



5 XapakTepucTHKH MHOI0JIeTHEMEP3JIbIX TPYHTOB OCHOBAaHMIi

5.1 MoppasgeneHne U HaMMEHOBAHWE PA3HOBUAHOCTENM MHOTONIETHEMEP3/bIX TPYHTOB
cnepyet NpPou3BOAUTbL B COOTBETCTBMM C TOCT 25100 ¢ y4yeTomM ocobeHHocTeir ux ¢pusmnko-
MeXaHUYeCKUX CBONCTB KaK OCHOBaHWIM COOPYKEHUN.

5.2 Mo ocobeHHOCTAM GU3NKO-MEXAHUYECKMUX CBOWCTB CpeaM MHOToNeTHEMEP3/bIX FPYHTOB
[O/IKHbl  BbIAENATbCA  CUIbHONBLAMCTbIE,  33aCONEHHble U 3aTOPPOBAHHbIE  TPYHTHI,
MCMONb30BaHME  KOTOPbIX B  KayecTBE OCHOBAHUM  COOPYXKEHWUW  pernameHTUpyeTca
AONONHUTENbHBIMW TpeboBaHMAMK, NPesyCMOTPEHHbIMM pa3genamu 8, 9 M 10, a TaKXKe
TBEpPAOMEpP3/ble, MNACTUYHO-MEP3/ble U CbiNyYeMep3/ible FPYHTbI, BblAeNAeMble COTNACcHO 5.3.

5.3 MoapasgeneHve rpyHTOB Ha TBEPAOMEP3/ble, NAACTUYHO-MEP3/ble U CbiNyyemepsble
NPy NPOEKTUPOBAHNN OCHOBAHWUIN U YHOAMEHTOB CiefyeT NPOM3BOAUTb B 3aBUCMMOCTU OT UX
COCTaBa, TEMMNePATypbl WM CTEMEeHW BAAXKHOCTM B COOTBETCTBMM C [OCT 25100 C y4yeTom
CXKMMAEMOCTHM NoA, Harpy3Kom.

K TBepaomepsnbim cnegyetr OTHOCUTb  MPAKTUYECKU  HeCKMMaemble TPYHTbl €
KoadpduumeHtom cxkmmaemoctn my < 0,01 MMa™t K NAACTUYHO-MEP3AbIM - TPYHTbl C
KoappuumeHTom cxxmmaemoctn my> 0,01 MMa™.

5.4 Heobxoaumble Ans pacyeTa OCHOBaHMKU U GyHOAMEHTOB  du3MYecKne MU
AedOPMALMOHHO-NPOYHOCTHbIE XAaPAKTEPUCTUKM MHOTO/NIeTHEMEP3/bIX TPYHTOB HagNEeXUT
onpeaenaTb Ha OCHOBAHMM UX HENOCPEACTBEHHbIX NOEBbIX AN NabOPaATOPHbLIX UCMbITAHMUIA.

5.5 B cocTaB onpegensembix ANA pacyeTa MHOr0/JIeTHEMEP3/bIX OCHOBAHUN GUINYECKUX U
MeXaHUYECKUX XapPaKTEPUCTUK FPYHTOB MOMMMO NPEAYCMOTPEHHbIX XapaKTePUCTUK OO0/KHbI
AOMNO/IHUTENbHO BXOAMUTb:

a) du3mnyeckme M TennopuU3NYecKMe XapaKTePUCTUKM MepP3/blX FPYHTOB, onpeaensemble B

COOTBETCTBUMU C npunoxeHmem b;

6) nedopMauUMOHHbIE U MPOYHOCTHLIE XAPAKTEPUCTUKU TPYHTOB ANA pacyeTa Mep3/ibix
OCHOBaHMW no Aedopmaumam M Hecywen cnocobHocTn: KOIPPUUMEHT CHMMAEMOCTH
Mep3/10ro rpyHTa my (7.2.16), pacyeTHoe AaBnaeHue R U CONPOTUBAEHWE MEP3NOro rPyHTa Uan
FPYHTOBOrO pacTBOpa CABWUIY MO NOBEPXHOCTU cmep3aHuaA Rg M R, CONPOTUBAEHME CABUIY
NbAa N0 NOBEPXHOCTU CMEP3aHUA C FPYHTOM MU TPYHTOBLIM PAcTBOPOM Ry (7.2.3);

B) AedOpPMaLMOHHbBIE XapaKTEPUCTUKM FPYHTOB A/1A pacyeTa OTTaMBalOLWLEro OCHOBAHWMA MO
aedopmaumam: KoapouumMeHTbl OTTaMBAHUA Ay, U CHKMMAEMOCTU My, OTTAaMBAIOLLErO FPYHTA U

ero oTHocuTeNbHasA ocaaka &y, (7.3.8);

) MNPOYHOCTHbIE XapPAKTEPUCTUKM AO/1A Mep3/blX [PYHTOB M UX KOHTAKTOB ¢, U (¢
onpeaenaloTca Mo pesynbTaTam A/IMTENbHbIX WCNbITaHui (TOCT 12248), € U Qg - MO
pesy/nbTaTam HEKOHCOIMAMPOBAHHO-HEAPEHNPOBAHHOIO n KOHCONNANPOBAHHO-
HeApPEeHMPOBAHHOIO cpesa OTTamBatowero rpyHTa (FOCT P 53582);



[l) XapaKTEePUCTUKU TPYHTOB CNOA CE30HHOrO MNPOMEpP3aHUA-OTTauBaHUA ANs  pacyeTa
OCHOBAHWN U PYHAAMEHTOB Ha BO3AENCTBME CU/I MOPO3HOrO MyyYeHUA rPyHTOB (7.4.3 U 7.4.6):
oTHOCUTeNbHaA AepopmaLMa MOPO3HOrO MyYeHUA €, PacieTHAA yAe/NbHaA KacaTe/lbHaA cuNa
MyYeHUs Tg U YAENbHOE HOPMa/IbHOE AaB/IeHWe MyYeHUn rPyHTa Ha noAowsy GyHAAMEHTA Py,
a TaKXKe XapaKTepPUCTUKU MEepP3/bIX TPYHTOB ANS pacyeTa OCHOBaHWUW Ha rOpU30OHTa/lbHble
CTaTMYecKue n cemcmmyeckme Bosgenctema (11.5 n 11.6).

Mpn HeobxoaumocTn cnepyeT onpenenaTb U ApPYrne XapaKTEPUCTUKM MEep3/bIX TPYHTOB,
XapaKTepusyroLme ocobeHHOCTU UX COCTOAHUA MAU B3aMMOAENCTBUA ¢ dyHAaMeHTamu (BUA
KPWOreHHOW TeKCTypbl, KO3PPULMEHT BASKOCTU 1), IKBUBANEHTHOE CLIEN/IEHNE C.q, CKOPOCTb
BA3KONNACTUYECKOrO TeYeHUA NbAa V;, OTHOCUTENbHaA Aedopmauma MOPO3HOTO MNyyeHwus,
HOPMa/ibHble M KacaTe/ibHble CW/bl MOPO3HOMO MyYeHWs, yAe/NbHOe OTPULUATENbHOE TPeHMeE
OTTaMBaIOLLErO rPYHTA Ha HOKOBOM NOBEPXHOCTY f, U T.N.).

5.6 HopmaTuBHble 3HAYEHWA XAPAKTEPUCTUMK TpyHTa cneayeT YyCTaHaBAMBaTb ANA
BblAENEHHDbIX MPU  U3bICKAHUAX WUHXKEHEPHO-Te0N0TMYECKUX 3/1EMEHTOB HA OCHOBAHWUM
CTaTUCTUYECKON 06pabOoTKM pe3yIbTaTOB 3KCMEPUMEHTANbHbIX ONpeaeieHU B COOTBETCTBUM C
FOCT 20522 1 CM 22.13330 C y4eTOM NpPenyCMOTPEHHOTO MPOEKTOM COCTOAHMA U TeMnepaTypbl
FPYHTOB OCHOBAHMUSA.

5.7 PacyeTHble 3HaYeHMA XapaKTepPUCTUK FPyHTa onpesensatoTca no popmyne

X = Yol Yar (5.1)

rae Y W X, - COOTBETCTBEHHO pPacyeTHOE U HOPMATUBHOE 3HAYEHUA JAHHOW XapPaKTEPUCTUKK;
Yg - KO3IGOMLMEHT HaAEKHOCTU NO FPYHTY, ONpeAeAeMblil COrIAaCHO YKa3aHMAM 5.8.

5.8 KoadpdpuumMeHT HafeKHOCTU NO FPYHTY Y, ONpeaenseTca B COOTBETCTBMM C TOCT 20522 ¢
yyeTom BMAa (HasHauyeHMA) onpeaensieMon PacyeTHON XapaKTepPUCTUKM, COCTOSIHUA TPYHTOB B
OCHOBAHWWN COOPYXKEHNA U AOBEPUTENLHOMN BEPOATHOCTHU OL.

Mpu onpegeneHnn pacvyeTHbIX 3HAYEHUN AePOPMALMOHHBIX U MPOYHOCTHBIX XapaKTEPUCTUK
FPYHTOB, MCNO/Ib3yEMbIX B KayecTBE OCHOBAHMA B MEP3/NOM COCTOAHUM (mpuHumn ),
KO3PPULMEHT HaZeXHOCTU MO TPYHTY Y, YCTAaHABAMBAETCA B COOTBETCTBMM C TOCT 20522 npwu
[0BEepUTENIbHON BEPOATHOCTM O, NPUHMMaemomn pasHon 0,85, a AnA OCHOBaHMM ONOP MOCTOB U
NNHUI 3neKkTponepeaaun - 0,9.

Mpu onpeaeneHnn pacyeTHbIX 3HauYeHU AePpOPMaLMOHHBIX U NPOYHOCTHbIX XapaKTePUCTUK
FPYHTOB, UCMOJ/Ib3YEMbIX B KayecTBe OCHOBAHMA B OTTaMBAIOLWLEM WAW OTTAaAHHOM COCTOAHWUW
(npuHLMn 1), KO3dPULMEHT HaZEKHOCTU NO TPYHTY Yy CNeAyeT YCTaHABAMBATD:

a) ANA pacyeTa OTTaMBalOLWMX OCHOBaHWIA No AedopMaumaM C Y4eTOM COBMECTHOM paboTbl
coopykeHua (dyHaameHTOB) U AedopMMpyemMoro ocHoBaHusA (7.3.5) - B cOOTBETCTBMM C OCT
20522 Npu O0BEPUTENbHOM BEPOATHOCTU O, MNPUHMMAEMOW B COOTBETCTBMM C HOPMamMMU
NPOEKTUPOBAHMA KOHCTPYKLMIA COOPYKEHUA, HO He meHee 0,95;



6) ona pacyeTa OTTaMBalOWMX OCHOBAHWUI No aAedopmaumam 6e3 yyeta COBMeCTHOM paboTbl
OCHOBAHMA U coopyKeHua (7.3.4), a TaKKe Npu NpeaBapuUTeNbHOM OTTauBaHUU rpyHTOB (7.3.10)
- NPU AOBEPUTENLHOM BEPOSATHOCTU O, NPUHMMAEMOM cornacHo Cn 22.13330.

Mpwn onpepeneHnn pPacyeTHbIX 3HAYEHUN GU3MYECKUX U TeNnNoPU3UYECKMX XapaKTEePUCTUK

FPYHTOB KOIOPULIMEHT HAJEKHOCTU NO FPYHTY Y, AOMYCKAETCA NPMHMMATL paBHbim 1,0.

5.9 ina pacyeTta ocHOBaHUM coopyeHuit Il u Il ypoBHel OTBETCTBEHHOCTW, BO3BOAUMBIX C
COXpPAaHEHWEM MEP3/I0r0 COCTOAHMA TPYHTOB, @ TaKXe ANA BblMOJIHEHMA NpeaBapUTeNbHbIX
pac4yeToB OCHOBAHWI M MNPUBA3KM TUMNOBbLIX MPOEKTOB K MECTHbIM YC/0BMAM, PacCYyeTHble
3HAYeHMA MPOYHOCTHbIX XapPaKTEPUCTUK Mep3nbiXx FPyHTOB R, Ra, Rsn M Rsp AonyckaeTtcs
NPUHUMATL MO UX PUINYECKMM XapaKTEPUCTUKAM, COCTaBy U TeMNepaType B COOTBETCTBUMU C
TabNMYHBIMW  AAHHBIMK, TNPUBEAEHHBIMU B MPUIOMKEHUM B; pacyeTHble 3HAYeHWA
TENNOPU3NYECKMX XAPAKTEPUCTUK FPYHTOB B ITUX CAyYasaxX [AOMYCKaeTca NPUHUMATb Mo
Tabanuam npunoxKeHua b.

NMpumeuvaHue - 3pecb M ganee ypoBeHb OTBETCTBEHHOCTU COOPYXEHUM NPUHAT cornacHo [OCT P
54257.

6 OcHOBHbBIE MOJI0KEeHHs] POEKTHPOBAHUS OCHOBaHUIl U GyHIaMEHTOB
6.1 IlpuHUMIIBI KCTIOJIB30BAHUSI MHOT0JIETHEMEP3JIbIX TPYHTOB B Ka4YecTBe OCHOBAHUS

6.1.1 TMpun cTpouUTeNbCTBE HA MHOrONETHEMEP3/bIX T[PyHTax B 3aBUCMMOCTM  OT
KOHCTPYKTUBHbIX WM TEXHOJIOTMYECKMX OCOBEHHOCTEM 34aHWN U COOPYNKEHUW, WHMKEHEPHO-
reOKPMONOTMYECKMX YC/IOBUIM W BO3MOXHOCTM LeNeHanpaBNeHHOr0 W3MEHeHUs CBOWCTB
FPYHTOB OCHOBaHMA MPUMEHAETCA OAMH W3 CAedylolMX MNPUHLMNOB  MCNOAb30BaHUA
MHOrO/IETHEMEP3/bIX FPYHTOB B Ka4eCTBE OCHOBAHMA COOPYKEHWUN:

NPUHLMN | - MHOroNeTHEMEpP3/ible TPYHTbl OCHOBAHWUA MCMNO/b3YHOTCA B MEP3/I0OM COCTOAHUM,
COXpaHAeMOM B MpOLECcCe CTPOUTENbCTBA M B TEYEHME BCEro Mepumosa 3KCnayaTauuu
COOpPYKEHUS;

npuHuMn |l - MHOroneTHemep3/nble FPYHTbl OCHOBAHWUA WCMOJIb3YHOTCA B OTTassHHOM WU
OTTaMBaIOLWLEM COCTOAHUM (C UX MpeaBapuUTE/IbHbIM OTTaMBaHWEM Ha PacYeTHyK rybuHy Ao
Hayana BO3BEAEHUA COOPYKEHUA UM C AONYLWEHNEM UX OTTaMBaHMA B Nepmog, 3KCnayaTaumnm
coopyxeHus).

6.1.2 MpuHuMn | cneayeT NPUMEHATb, ECIU FPYHTbl OCHOBAHWS MOYKHO COXPaHUTb B MEP3/10M
COCTOSIHMM MPU 3KOHOMMYECKM LienecoobpasHbix 3aTpatax Ha MeponpusaTus, obecneymsatroLme
COXpaHeHWe TaKOro COCTOAHMA. Ha y4yacTKax C TBEpPAOMEP3NbIMU TPYHTaMM, a TaKXKe npu
MOBbILWEHHOW CEeMCMUYHOCTM pailoHa cnedyeT NPUHMMATb, KaK MpPaBW/IO, MCMNONb30BaHWE
MHOTro/1IeTHEMEP3/IbIX FPYHTOB MO NPUHUMNY .

Mpu  cTpouTeNbCTBE HA  MAACTUYHO-MEP3/bIX  TPYHTAX  CcAedyeT, Kak  Npaswuio,
npeaycMmaTpmMBaTb MEPOMNPUATUA MO MOHUMKEHUIO TemnepaTypbl rpyHToB (6.3.1 - 6.3.4) A0
YCTaHOB/IEHHbIX PACYETOM 3HAYEHWI, @ TAK}KE YUNTbIBATb B pacyeTax OCHOBAHMI MiacTUYecKue
AedopmaLMm 3TUX TPYHTOB NOA, Harpy3KoM COrnacHo yKasaHuam 7.2.15 - 7.2.17.



6.1.3 MpuHuun |l cnegyet NPMMeEHATb NPU HAIMMMKM B OCHOBAHWUMU CKa/IbHbIX WUAW APYrnx
MaJIOCKUMAEMbIX FPYHTOB, AedopMaLLma KOTOPbIX NPU OTTaMBAaHUM He NPEBbLIWAIOT Npeae/ibHO
OONYCTUMbIX  3HAYeHUW  ANA  NPOEKTUPYEMOrO  COOPYMKEHWUA, MNPU  HECMIOLHOM
pPacnpoCTPaHEHMN MHOTOJIETHEMEP3/bIX TPYHTOB, a TaKXe B Tex C/Ay4vadx, Koraa no
TEXHUYECKMM U KOHCTPYKTUBHbIM  OCOOEHHOCTAM  COOPYXKEHUS U UHXKEHEepHOo-
reOKPUONIOTNYECKMM YC/IOBUMAM Yy4acTKa MpPU COXPAHEHUMW MEP3/10ro COCTOAHMA TPYHTOB
OCHOBaHMA He obecneymBaeTca Tpebyembll ypOBEHb HALEXKHOCTU CTPOUTENLCTBA.

6.1.4 Bbibop npUHUMMNA WCNONb30BaHMA MHOIONETHEMEP3/bIX TPYHTOB B Kayecrse
OCHOBaHMA COOPY)KEHMWN, a TaKxKe cnocoboB M cpeacts, Heobxogumbix ana obecneyeHusn
NPUHATOrO B MPOEKTe TeMMnepaTypHOro pexuma rpyHTos, caegyeT NpousBoAnTb Ha OCHOBaHUMU
CpaBHUTE/IbHbIX TEXHMKO-3KOHOMMYECKUX PacyeToB.

6.1.5 B npegenax 3acTpanBaemoi TeppUTopuUn (MPOMBbILLIEHHbIW Y3€/, NOCENOK, FOPOACKOM
MWKPOPANoOH M T.4.) HAANEXUT nNpeaycmMaTtpuBaTb, KaK MpPaBuAO, OAWH NPUHLMN
MCMNONb30BaHUA MHOrFONETHEMEP3/bIX TPYHTOB B KayecTBe OCHOBaHWWA. JTo TpeboBaHue
cneflyeT yuuTbiBaTb TaKMKe MPM MPOEKTUPOBAHMM HOBbIX U PEKOHCTPYKLMU CYLLECTBYHOLLUX
30aHUIN N COOPYKEHWUI Ha 3aCTPOEHHOM TEPPUTOPUU, PA3MELLEHUN MOBUNbHBIX (BPEMEHHbIX)
30aHWUIN M MPOKNAAKE UHKEHEPHO-TEXHUYECKUX CeTeM.

MpumeHeHWe pasHbIX MPUHLMMIOB WCMNONb30BAHUA MHOFONIETHEMEP3/bIX TPYHTOB B
npegenax 3actTpanBaemMol TeppuTopumM AoNycKaeTcs Ha 060cobeHHbIx No penbedy U Apyrum
NPUPOLHLIM YC/IOBUAM y4acTKax, a B HEOOXOAMMbIX CNyYasnx - Ha NPUPOAHO-HEOHBOCOBNEHHbIX
yyacTKax, ecniM npeaycMoTPeHbl W MNOATBEPXKAEHbl PACYETOM CheuuasnbHble Mepbl Mo
obecneyeHnIo pPacYeTHOro TEMNOBOTO PEXMMa [PYHTOB B OCHOBAHMM COCEAHMX 34aHWUN,
BO3BEAEHHbIX (MM BO3BOAMMBIX) MO nNpuHUMNy | (pesepBupoBaHMe 30H 6e3omnacHoOCTY,
YCTPOMCTBO MEP3/10THbIX U NPOTUBODUNLTPALLMOHHbBIX 3aBEC U T.M.).

6.1.6 J/INHeliHble COOPYXKEeHUs A0MNYyCKaeTcA NPOEKTUPOBATb C MPUMEHEHMEM Ha OTAE/bHbIX
y4acTKax TPacCbl PasHbIX NPUHLMUMOB UCNOIb30BAHNA MHOTONIETHEMEP3/IbIX TPYHTOB B KayecTse
OoCcHOBaHuA. Mpun 3ToM cneayeT nNpeaycmaTpmMBaTb Mepbl MO MPUCNOCOBAEHUIO UX KOHCTPYKL MM
K HepaBHOMepHbIM AedpOopMaLMsaAM OCHOBAHMA B MecCTax nepexoda OT OAHOMo y4yacTka K
Apyromy, a npv NpoKNaZke uMx B npeaenax 3acTpanmBaeMoln TEPPUTOPUM cneayeT cobaoaatb
TpeboBaHMA, NPeAyCMOTPEHHbIE 6.1.5.

6.2 Fayouna 3a10:xenusi GyHIaMeHTOB

6.2.1 TnybuHa 3an0XeHuA PyHAAMEHTOB, CYMTAs OT YPOBHA MAAHMPOBKU (NOACLINKU UAN
Cpes3Ku), HasHayaeTcA C yyeTom TpeboBaHMi CM  22.13330 M NPUHATOrO NPUHULMUNA
MCNONb30BaHMA MHOroNeTHEMEpP3/bIX FPYHTOB B KayecTBe OCHOBAHWA COOPYXKEHUA U OO0NXKHA
NPOBEPATLCA PACYETOM MO YCTOMYMBOCTM GYHOAMEHTOB HA AEMUCTBME CUA MOPO3HOrO NyyYeHus
FPYHTOB COrNAacHO yKa3aHUAM 7.4.2 U 7.4.6.

6.2.2 MpyM WMCNONb30BAaHWMM MHOTONIETHEMEP3/bIX TPYHTOB B KayecTBe OCHOBaHUA Mo
NPUHUUNY | MUHMMaNbHYIO rNyBUHY 3a10XKeHNA GYyHAAMEHTOB d i, PEKOMEHAYETCA NPUHUMATb



no Ta6m4u,e 6.1 B 3aBUCMMOCTMN OT pacquHoﬁ I'J'Iy6MHbI CE30HHOro OTTanBaHUA TPYHTa dth;
onpep,enﬂemoﬁ COrNacHoO NpuAoXeHuto I.

Tabnnuya 6.1

MwuHMManbHas raybuHa
dyHpameHTbI
3ano0xxeHna GyHAAMEHTOB dpyin, M
PyHAaMeEHTbI BCEX TUNOB, KPOME CBAMHbIX dp+1
CBaiHble GyHAAMEHTbI 34aHUN U COOPYKEHWM di, + 2
Csau onop mocToB d, + 4
dyHAAMEHTbI 34aHUN U COOPYKEHMN, BO3BOAMMbBIX Ha NOACLINKaX He HopmupyeTcs

6.2.3 MNpy WMCNONb30BAaHMM MHOTOJIETHEMEP3/bIX FPYHTOB B KayecTBe OCHOBaHWA Mo
npuHumnny || MMHUMaNbHYO rAYOUHY 3an0XKeHUA PYHOAMEHTOB dpyin CheayeT NpPUHMMaTb B
CoOTBETCTBMM € TpeboBaHMAMM CM 22.13330 B 3aBUCMMOCTU OT PACYETHOMN rNyObUHbI CE30HHOTO
NMPOMep3aHnA rpyHTa dy, onpeaenaemon COracHO NPUIOXKEHMIO I, U YPOBHA NOA3EMHbIX BOA,
KOTOpPbIM NPUHUMAETCA C y4eToM 06pa3oBaHMA NOA COOPYHKEHMEM 30Hbl OTTaUBAHUA TPYHTa.

[onyckaetca 3aknagblBaTb ¢GyHAAMEHTbl B C/N0€ CE30HHOro MNpPomMep3aHUA-OTTanBaHUA
rPYHTa, ecAun 370 060CHOBAHO PacYeTOM OCHOBaHUM U GyHAAMEHTOB (7.4.6).

6.3 YcrpoiicTBO ocHOBaHMi U ()YHAAMEHTOB NMPH MCNOJIb30BAHUH MHOT0JIETHEMEP3JIbIX
TPYHTOB N0 NpuHUumy |

6.3.1 TMpu MCNONb30BAHMM MHOTONIETHEMEP3/IbIX TFPYHTOB B KayecTBe OCHOBaHWM
COOpPYXEeHUN no npuHumMny | gnAa coxpaHeHUA Mep3/0ro COCTOAHUA TPYHTOB OCHOBAHMA U
obecneyeHns WX pacyeTHOro TEMNOBOrO PEeXMMa B MPOEKTAX OCHOBAHMW M (yHAAMEHTOB
HeobxogMMO npeaycmaTpuBaTb: YCTPOMCTBO BEHTUAMPYEMbIX MNOAMOAUM WAM  XONOAHbIX
nepBblX 3Ta*kel 34aHUK (6.3.2), YKNaZKy B OCHOBAHUM COOPYNKEHUA BEHTUAMPYEMbIX TPYO,
KaHafioB  WMAM  NPUMEHEHWE  BEHTUAMPYEMbIX  ¢yHAameHToB  (6.3.3),  yCTaHOBKY
CE€30HHOAEMNCTBYIOWMX OXNAXKAAOWMX YCTPOMUCTB KUAKOCTHOrO AN NAPOXKMAKOCTHOTO TUMOB -
COY (6.3.4), a TaK:Ke OCYyLLECTB/EHNE APYIMX MEPONPUATUIA (TENN03aWMTHbIE 3KPaHbl U Ap.) No
YCTPAHEHMIO WUAM YMEHbLUEHUIO TEMNJIOBOrO BO34ENCTBUA COOPYMKEHMA HA Mep3/ble FPYHThbI
OCHOBaHMA.

BbibOp OA4HOrO WMAM COYETaHUA HECKONbKUX MEPOMNPUATUIA [O0MKEH MNPOU3BOAUTLCA HaA
OCHOBAHWW pacyeToB: MPOrHO3HOrO (Ha BEeCb Mepuof 3SKchayaTaumu) TenaoTEXHWUYECKOrO,
YCTOMYMBOCTM M Hecywen CcnocobHOCTU C YYEeTOM KOHCTPYKTUBHbBIX W TEXHOOTMYECKUX
OCOOEHHOCTEN  COOPYXKEHMA, OMblTa  MECTHOrO  CTPOUTENbCTBA WM 3KOHOMMUYECKOM
uenecoobpasHocTy.

6.3.2 BeHTMAMpPYemMble NOANONbA C €CTECTBEHHOM WAM NOOYyAUTENbHON BeHTUNAUMEN
cnepyet NPUMEHATb ANA COXPAHEHWUA MEpP3/I0r0 COCTOAHMUA TPYHTOB B OCHOBAHWAX XUAbIX U
NPOMbILW/IEHHbIX 343aHUA U COOPYXKEHUMA, B TOM YUCAE COOPYKEHUIM C MNOBbILWEHHbLIMU




TennosblaeneHuamn.  Tpebyembiii  TENNOBOM  PEXUM  BEHTUIMPYEMOTO  MOAMO/bA
yCTaHaB/NMBAETCA TENNOTEXHNYECKMM PACYETOM COMIAaCHO npunoskeHuio .

Moanonba B COOTBETCTBMU C TENNOTEXHUYECKMM PACYETOM U YCNOBUAMMU CHEFO3aHOCUMOCTH
OONyCKaeTca ycTpauBaTb OTKPbITBIMW, C BEHTUAMPYEMbIMU WAW 3aKPbITbIMU NPOAYXamu B
LOKONe 34aHWA; NpuM HeobxoAMMOCTM Yy MNPOAYXOB CreAyeT YCTpamBaTb BbITAXKHbIE WK
NpuUToYHble Tpybbl, pacnonarada Bo34yx03abopHble OTBEPCTMA Bbiwe HanbONbLIEro ypOBHA
CHEeroBoro rMoOKpOBa. 3aKpbiTble MOAMOMbA, A TaKKe XO/NoAHble MepBble 3TaXW 34aHUN
pekomeHAayeTcA ycTpamsBaTb NPU WMUMPUHE 34aHMK A0 15 M M cpeaHerofoBbix TemnepaTypax
rPyHTa HUXe muHyc 2 °C.

BbicoTa NoAnonba A0MKHA NPUHMMATBLCA MO YCA0BUAM obecrneyeHua ero BEHTUAMPOBaHMUS,
HO He MeHee 1,2 M OT NMOBEPXHOCTU FPYyHTa B MNOAMNO/Ibe A0 HWM3A BbICTYNAOLWMX KOHCTPYKLMM
NepeKpbITUS; NPU pasMmeLLeHMN B NOAMNOAbEe KOMMYHUKALNUM - NO YCNOBUAM CBOHOAHOMO K HUM
[0CTyNa, HO He meHee 1,4 m. MNoga OTAENbHbIMUM YYaCTKAaMM COOPYHKEHMA WMPUHOMN 40 6 M Npun
OTCYTCTBMM B HUX KOMMYHMKAUUA N PyHOAMEHTOB BbICOTY NOAMNONAbA AOMNYCKAETCA YMEHbLIATb
0o 0,6 m.

MoBEPXHOCTb FPYHTA B MNOAMOAbE AOMKHA OblTb CNAAaHMPOBaAHA C YKJAOHAMM B CTOPOHY
HapPY*KHbIX OTMOCTOK MM BogocbopoBs, obecneynsatolmx 6ecnpenaTCTBEHHbIM 0TBOA, BOAbl OT
COOPYXKEHMA, U UMETb, KaK NPaBUIo, TBEPAOE NOKPbITUE.

VIH)-KeHeprIe Tennosbligenarowmne KOMMYHUKaUuUKU, pasmellaemble B BEHTUINPYEMOM
noanosibe, A01XKHbI 6bITb TEN/TON30/INPOBAHDLI.

6.3.3 BeHTunmpyemble Tpybbl MM KaHAMbl, @ TaKXKe BEHTUAMpPYEMble PyHAAMEHTbI MOXKHO
ycTpamBaTb C eCTeCTBEHHOM uAM  nobyauTenbHOM  BEHTUAAUMEN U WX cneayet
NPEeMMyLLEeCTBEHHO NMPUMEHATb ANA COXPAaHEHMA MepP3N0ro COCTOAHWA TPYHTOB B OCHOBAHWUM
COOpPYXXEHUN C Nosamn Mo TPYHTY, NPU YCTPOMCTBE Mano3ariybaeHHbIX WU NOBEPXHOCTHbIX
bYHOAMEHTOB HA MOACHIMNKaX, a TaKXKe MOBOUAbHbIX 34aHUN U 343aHUN B KOMNAEKTHO-6/104HOM
NCNONHEHUMN.

BeHTunnpyembie Tpybbl, KaHanbl WU BEHTUAUPYEMbIE (YHOAAMEHTbl CAeAyeT YKAagblBaTb
BbllLE YPOBHSA MNOA3EMHbIX BOA, Kak NPaBuao, B npeaenax NoAcbINKA U3 HEMYYUHUCTOrO rpyHTa
C YKIOHaMWN B CTOPOHY O6beAMHUTENbHbIX KOANEKTOPOB. ONA yMeHbLIEHUA TENJONPUTOKa B
FPYHT M BbICOTbl MOACHLINKM NOA MONAMU COOPYNKEHMA cnedyeT npeaycMaTpuBaTb YKNAAKY
TENnNo- U TMAPOU30NALUN.

TennoTexHUYECKUiH pacyeT OCHOBAHWUI NPU UCNONb30BAaHMM YKa3aHHbIX CUCTEM OXAaXKAEeHMUA
rPYHTOB cAedyeT NPoM3BOAMTb COrNACHO YKasaHmam 7.2.9.

6.3.4 Ce30HHOAENCTBYIOWME OXNaXAaloWme yCTpoicTBa cnedyeT MNPUMEHSTb  AnA
COXPaHEHUsI MeP3/I0ro COCTOSIHUA FPYHTOB OCHOBAHWUM, AN1A NOBbIWEHMA Hecyweli cnocobHocTm
OMOp JINHEMHbIX COOPYMKEHUM B NAACTUMHO-MEP3/bIX TPYHTaX, a TaKXe Ana co3faHuA
NeforpyHTOBbIX 3aBeC, BOCCTAHOBAEHMA HAPYLEHHOro MpPM 3KCAAyaTauum COOPYKEHUA
TENJIOBOr0O PeXXMUma rpyHTOB B €r0 OCHOBAHUM U B APYIMX LENnax.



6.3.5 [nAa COKpalleHUs CPOKOB CTPOMTENLCTBA M MOBLIWEHMA PACYETHbIX HArpysoK Ha
byHAaMeHTbl creayeT npeaycmMaTpuBaTb NpeaBapuTesibHOe (40 BO3BEAEHMA COOPYXKEHUA)
OXNaXAeHne BbICOKOTEMMNEPATYPHbIX M  NAACTUYHO-MEP3/bIX T[PYHTOB (NyTEM OYUCTKM
NOBEPXHOCTU OT cHera, ¢ nomoubio COY 1 T.4.) Npu nocaeayolwem nogaepXaHum pacieTHoro
TemnepaTypHOro peXKMma rpyHTOB 3a CYeT NOCTOSAHHO AEeMCTBYHOLLMX OXNaXKAatoLWMX YCTPOMCTB.

6.3.6 Ha yuyacTKax, rae cnol Ce30HHOro MPOMEpP3aHUA-OTTaMBAHMA HEe CAMBaeTca ¢
MHOros1IeTHEMEP3/1IbIM TPYHTOM, HEOBX0AMMO NpenycmaTpuBaTb Mepbl NO cTabuansaumm mnm
NOAHATUIO BEPXHEN NOBEPXHOCTU MHOFOJIETHEMEP3/IOFO FPYHTA A0 PAaCYeTHOro YPOBHA MyTem
npeaBapUTENbHOMO OXIAXKAEHMA U NPOMOPAXKMBAHWNA TPYHTOB OCHOBAHMA. [NyOMHY 3aN10KeHUs
byHOamMeHTOB Npu 3TOM cneayeT onpeaenAaTb pacyeTom, HO NPUHMMATb He MeHee 2 M OT
BEpPXHEeN NOBEPXHOCTU MHOroseTHeMep3n0ro rpyHTa. Jlonyckaertca 3aknaabiBaTb GyHOAAMEHTbI
B Npegenax HemMep3noro ca0A rpyHTa, eciv 3To 060CHOBAHO PacyeTOM OCHOBAHMA.

6.3.7 MNpu MCNONb30BAaHUM MHOFONIETHEMEP3/bIX TPYHTOB B KAayecTBe OCHOBaHUK MO
NPUHUKUNY | MOTYT NPUMEHATLCA CBaMHble, cToNbYaTble U Apyrve TUnbl GyHAAMEHTOB, B TOM
yncne ¢GyHAAMEHTbl HA MCKYCCTBEHHbIX (HACbIMHbIX M HaMbIBHbIX) OCHOBaHMAX. Bbibop Tuna
dyHaameHTa 1 cnocoba ycTponcTBa OCHOBAHMA YCTaHAB/IMBAETCA MPOEKTOM B 3aBUCMMOCTH OT
NHXKEHEPHO-TEOKPUOIOTMYECKUX YCNOBUIM CTPOUTENBbCTBA, KOHCTPYKTUBHBIX OCOBEHHOCTEWN
COOpPYXKEHMUA U TEXHUKO-IKOHOMUYECKOW LLenecoobpasHoCTM.

6.3.8 KOHCTpYKUUM pyHAAMEHTOB A0NXKHbI YA0BNAETBOPATb TpeboBaHUAM, NpeabABAAEMbIM
K maTepuany ¢yHAAMEHTOB NO MPOYHOCTU B COOTBETCTBMM C TpeboBaHmamm CM 24.13330, CN
28.13330, CM 35.13330, @ 3neMeHTbl PyHAAMEHTOB, HaxoaAlMecA B Npeaenax CnoAa Ce30HHOro
NPOMepP3aHNA M OTTaumBaHMA TPYHTa M Bble - TaKXe TpeboBaHMAM MO MOPO30OCTOMKOCTH,
BOAOHENPOHULAEMOCTN U YCTOMYMBOCTU K BO3AENCTBUIO arpPeCcCMBHbIX Cpes B COOTBETCTBMM C
TpeboBaHMAMM CM 28.13330 M CM 35.13330. MeTannuuyeckme U paepeBAHHbIE KOHCTPYKLUK
$YHOAMEHTOB B C/I0€ CE30HHOTO NPOMEP3aHMA U OTTAMBAHUA FPYHTA AO/IXKHbI ObITb 3aLLULLEHDI
OT KOPPO3UU N THUEHUA.

6.3.9 MNpu ycTpoincTee cBalHbIX GyHAAMEHTOB B MHOIOJIETHEMEP3/bIX FPYHTAxX AO0MycKaeTcs
NPUMEHATb BMAbI WU KOHCTPYKUMW CBal, npeaycMoTpeHHble CM 24.13330, B TOM u4ucCne
6ypoHabuBHble, CBan-000/M04KM, a TaKKe cocTaBHble (KOMOMHWPOBAHHbIE) CBAW W3 pPa3HbIX
maTepmanos.

6.3.10 B npoekTe cBaMHbIX PYyHAAMEHTOB AO0/IXKHbl ObiTb YKa3aHbl CNocobbl MOrpy*KeHus
CBali, a TaKKe TemnepaTypHble YCN0BUA, MPU KOTOPbIX Pa3peLLaeTca 3arpy*KeHune ceau.

Monbie cBanm W cBam-ob60n04KM, He Tpebylowme no pacyetTy OGETOHHOrO 3anNONHEHUA,
[ONyCKaeTca 3anonHATb 6eTOHOM Kfiacca He Hue B7,5, a B npeaenax C€noa CE30HHOrO
NPOMEP3aHUA-OTTaMBAHNA U BbiWe - 6EeTOHOM Knacca He Hwuke B15 ¢ cobaogeHnem
TpeboBaHMI NO NpeAoTBPALLEHMNIO 06PA30BAHNA TPELUUH, KPOME ONOP MOCTOB, NPWU YCTPONCTBE
KOTOpbIX B 30HE BO34ENCTBMA 3HAKOMEpeMeHHbIX TemnepaTtyp cnegyeT PyKOBOACTBOBATbCA
TpeboBaHuaMmM CIM 24.13330.



Mpw ycTpoicTBe GypoHabMBHbLIX CBal B MHOFONETHEMEP3/bIX TPYHTAX, WUCMO/Ib3yeMbIX B
KayecTBe OCHOBaHMI NO MNpuHUMNY |, NpUMEHEeHUEe XMMMUYeCcKMX A06aBOK ANs yCKopeHua
TBepAeHNs 6eToHa, YNI0XKEHHOro B pacrnop C Mep3/biM FPYHTOM, KaK NPaBuio, He A0MycKaeTcs.

6.3.11 Mo ycnoBmnsm NPUMEHMMOCTM 1 cnocobam NorpyxeHua B MHOroJIeTHEMEP3/bIN TPYHT
CBaW NoagpasfenaArnTca Ha:

a) 6ypoonyckHble - CBau CNOWHblIE U NOJble, CBOBOAHO MNOrpy*Kaemble B CKBa*KMHbI,
ANaMeTp KOTOPbIX NpeBblllaeT (He MeHee Yem Ha 5 cm) pasmep MX HanboblLEero NonepeyHoro
CeYeHuna, C 3anoNHeHWem CcBOOOAHOIO NPOCTPAHCTBA PACTBOPOM LLEMEHTHO-NMECYAHbIM,
FNIMHUCTO-NECYaHbIM, U3BECTKOBO-NecYaHbIM AN APYroro coCTaBa no NPOoeKTy, MPUHUMAEMbIM
no ycnosmam obecneyeHus 3a4aHHOM NPOYHOCTM CMEpP3aHMA CBau C FPYHTOM; AOMyCKatoTcaA K
NPUMEHEHUIO B Nt0DObIX TPYHTaX NpU cpeaHen TemnepaType rpyHTa no anvHe ceam munyc 0,5 °C
M HUXKe, NONE3HYI Harpysky Ha OypOOMyCKHYyl0 CBald MOXKHO NepeaaBaTb TONbKO Moc/e
NOJIHOro 3aMep3aHnA PacTBopa;

6) ONyckHble - cBan CNOLWHblIE U Moable, cBO6OAHO (MU C NPUrPY30M) NOTpPy>Kaemble B
OTTanAHHbIN TPYHT B 30HE AMAMEeTPOM A0 ABYX HaMbo/bluMX MOMNEepeyHbiX PasmMepoB CBaw;
AOMNYCKATCA K NPUMEHEHWNIO B TBEPAOMEP3/bIX TPYHTAX NECYaHbIX U IMUHUCTbIX, COAEPMKALLNX
He 6bonee 15 % KpynHOOB/IOMOYHbIX BKAOYEHUIN NPU cpeaHen TemnepaType rpyHTa no gnvHe
CBaW He BbllWwe MUHyc 1,5 °C;

B) 6ypo3abuBHble (3abMBHbIE) - CBaW CMJIOLWHbIE U NO/ble, PacCYUTaHHble Ha BOCNpUATUE
yAAPHbIX Harpysok W Morpyaemble 3abMBKOM B NMAEpPHble CKBaXKMHbI (6€3 AnaepHbIx
CKBaXKMH), AMaMETP KOTOPbIX MeHblle HanboblLEero NonepeyHoro ce4eHna ceaun; AoMNyCcKakTCA
K MPUMEHEHWUIO B NAACTUYHO-MEP3/bIX T[PYHTaX C COAEP’KAaHMEM KPYyMHOOHB/JOMOYHbIX
BKtoYeHMI 10 10 % Ha OCHOBaHWM NPOBHbIX NOrPY*KEHWU CBAM Ha JAHHOM NNOWAAKE;

r) bypoobcasiHble - nonble cBanm U CBauM-000N0OYKKM, MOrpyKaemble B TFPYHT MNyTem €ero
pa3bypuBaHua B 3aboe Yepes MONOCTb CBaW C MEPUOAMUYECKMM OCaKMBAHUEM MOrpyKaemon
CBau; MPUMEHAIOTCA MNPU YCTPOMCTBE CBAWMHbIX (GYHAAMEHTOB B CNOMKHbLIX WHXKEHEPHO-
reOKPMONOTMYECKUX YCIOBUAX N MPU HAIMYNN MEKMEP3/TOTHbIX NOA3EMHbIX BOA,.

[onyckaeTca NpUMeHATb gpyrue cnocobbl MOrpy»KeHUs cBali B MHOTroIeTHEMep3/ble FPyHTbI,
€C/N 3TO He NPUBOAUT K HEAOMYCTMUMOMY MOBbILLIEHWUIO TEMMNEPaTypbl MPYHTOB OCHOBAHUSA, YTO
[O/MKHO 6blTb MOATBEP)KAEHO 3KCMEPUMEHTANbHLIMU  AaHHBIMM U TEMNOTEXHUYECKMM
pacyeTom.

6.3.12 PaccTosiHMe MexKay OCAMM CBall cnegyeT NPUHUMATb PaBHbIM:

ANna 6ypoonycKkHbIX U bypoobcagHbix CBall - HE MeHee ABYX AMAaMETPOB CKBAXKWMHbI NpU ee
AnameTtpe 40 1 M BK/IOYMTENBHO M HE MEHEEe AMaMeTPa CKBa*KMHbI NaoCc 1 M Npu ee AnameTpe
1 m u 6bonee;

ANA OMYCKHbIX, 6ypo3abusHbIX M 3abMBHbIX CBalh - HE MeHee Tpex HanbosbluMX pa3mepos
nonepevyHoro ce4yeHma ceau.



PasmelieHne cBalh B nJaHe, MX 4YMCNO, pasMepbl U CNOCOObI YCTPOWMCTBA POCTBEPKOB
Ha3HayalTCA B 3aBUCMMOCTM OT KOHCTPYKUWMW 343aHWUA, pasMeLlleHUA TEeXHONOrmyeckoro
obopyaoBaHMA U HArpy3ok Ha ¢yHOAMeHTbl B COOTBETCTBUMM C TpeboBaHuAmM CM 24.13330 c
YY4ETOM pacyeTHOM Hecylwel cnocobHocTM cBal, onpeaensieMon COrfacHoO 7.2.2, BbICOTbI
xonogHoro nognonbA (6.3.2) W TemnepaTypHO-BNA)KHOCTHbIX BO3A4EMCTBUM;  YKAaAKa
POCTBEPKOB MO FPYHTY MAM C 3a30pom mMeHee 0,15 m OT NOBEPXHOCTM TPyHTa, a ANA YCTOeB
MOCTOB - meHee 0,5 m He gonycKaeTca.

6.3.13 Crtonbuatble MAN NAUTHble ¢yHAAMEHTbI, BO3BOAMMbIE HA eCTecTBEHHOM
MHOrO/IeTHEMEP3/IOM  OCHOBaHMM,  CcleayeT  ycTpamBaTb  COOPHO-MOHOMUTHBIMM U
MOHO/IUTHbIMU. [NybUHaA 3an0XKeHus GyHOAAMEHTOB, MX pPasmepbl M Hecyllas CcnocobHOCTb
YCTaHaB/AMBAIOTCA PACYE€TOM COrNAaCHO yKasaHuam 7.2.2 - 7.2.4, c yyeTom TpeboBaHui 6.2.1 U
6.2.2.

Ob6paTHylo 3acbiNKy KOT/NI0BaHOB Noj, GyHAAMEHTbl cneayeT NPOM3BOAWUTb, KaK MpaBwuso,
BNAXKHbIM TaNblM (HENYYUHUCTBIM MPU NPOMEP3aHMK) TPYHTOM. [pU NbAUCTOCTU TPYHTOB
ocHoBaHuAa i; > 0,2 noa noaowsoi GyHAAMEHTOB c/lefyeT yCTpamBaTb MeCcYaHyk NOAYLIKY
TONWMHOM He meHee 0,2 m.

6.3.14 Mpn NPOEKTUPOBAHUN COOPYKEHUM HA WMCKYCCTBEHHbIX OCHOBAHMAX (HacbINaxX WAW
NoAcbINKax) cneayetr npeAycMaTpuBaTb YCTPOMCTBO ¢GYHAAMEHTOB MENKOro 3an0XKeHun
(ctonbyatble, NEHTOYHblE, MAUTHble, C BEHTUAMPYEMbIMW KaHanamu w gap.). PyHAAMEHTbI
cnepyeT 3akNaAblBaTb B Npegenax BbICOTbl MOACHINKW, ONpeaenieMmon TenaoTeXHUYECKUM
pacyeTom C y4eTOM [OOMNONHUTENbHbIX MEPONPUATUIA MO COXPAHEHUIO MEepP3/10fo COCTOAHUA
FPYHTOB OCHOBAHMWM, NPeAyCMOTPEHHbIX 6.3.3 1 6.3.13.

MoAcbinKy cneayeT ycTpamBaTb M3 HEMYYMHWUCTOFO MECYAHOro WMAM KpynHoob6a0MOo4vHOro
FPYHTA, YKNaAblBAEMOrO NOC/AE MPOMEP3aHNA CE30HHOOTTAMBAIOLWLENO CN0A; AOMYCKaeTca ANnA
YCTPOMCTBA NOACHINOK NPUMEHATb LWAAKN AN APYrMe OTXOAbl MPOM3BOACTBA, €C/IU UX OCALKM
noA, Harpyskamu OT COOpPYXKEHW He Oonblle pacyeTHbIX, U €CNM OHU He MOoABEPKEHbI
MOPO3HOMNY NYyYEHWUIO N Pa3PYLIEHMIO, PACTBOPEHMIO M PA3MOKAHMIO.

Mpu vycTpolictBe ¢YyHAAMEHTOB Ha MNOACLINKAX OCHOBaHMA W (yHAAMEHTbl cheayet
paccYMTbIBATL MO Hecylen cnocobHoCcTM U aedpopmaumam B COOTBETCTBUM C TpeboBaHMAMM C
22.13330 U C y4eTOM pe3yNbTaToB NPOrHO3HbIX TENJIOTEXHUYECKUX pacYeToB.

6.4 YcrpoiicTBO ocHOBaHMH U (D)YHAAMEHTOB NMPH MCNOJIb30BAHUH MHOT0JIETHEMEP3JIbIX
rpyHTOB N0 npuHuumy |1

6.4.1 [pn nNPOEKTUPOBAHMM OCHOBAHMN U GYHOAMEHTOB 343aHUA U COOPYXKEHUMN,
BO3BOAMMbIX C WMCMOJ/Ib30BaHUEM MHOrO/NIeTHEMEP3/bIX FPYHTOB No npuHuuny I, cneayet
npeaycMmaTpmMBaTb MEpPONPUATUA MO YMeHblleHuo gedopmauuii ocHOBaHUA (6.4.2) wuan
MepOonNpPUATUA NO NPUCNOCOBNEHUIO KOHCTPYKLMUIA COOPYKEHMA K BOCMPUATUIO HEPABHOMEPHbIX
Aedopmaumii OCHOBaHWMA (6.4.5), HasHayaemble MO pe3y/nbTaTaM pacyeTa OCHOBAHMA MO
aedopmaumam.



Bbi6bOp 04HOr0 U3 yKasaHHbIX MEPONPUATUIA UM UX COYETAHUA NPOU3BOAUTCA HA OCHOBAHUU
TEXHUKO-9KOHOMMYECKOro pacyeTa. [pn 3TOM meponpuaTUA NO YMeHblueHUuto aedopmaunit
OCHOBaHWA cneayeT npeaycmaTpuBaTb B 1H0OOM C/yyae, ec/iv pacyeTHble 0CagKMU COOPYXKEHUS
NPEeBbILAOT 3HaYEeHUA, AONYCTUMbIE NO APXMTEKTYPHbIM U TEXHONOrMYECKUM TpeboBaHUAM, a
ONA COOPYXEHWIN, BO3BOAMMbIX MO TUMOBLIM MPOEKTaM, - TaKMKe YCTAHOB/IEHHble ANA HUX
npeaenbHble 3HaYeHUsa aedopmaumii Mo YCAOBUAM NPOYHOCTU U YCTOMUMBOCTU KOHCTPYKLUNA.

Meponpuatva no nNpUCNocobNeHNI0 KOHCTPYKUMIA  COOPYXKEHUA K HepaBHOMEPHbIM
fedbopmaumam OTTaMBAOWEro OCHOBaHWA c/lefyeT HasHayaTb MO pes3ynbTaTam pacyeTa
COBMECTHOW paboTbl OCHOBAHMUA U COOPYKEHUA.

6.4.2 ina ymeHbweHua aebopmalymii OCHOBaHMA B 3aBUCMMOCTM OT KOHKPETHbIX YCNOBUM
CTpOUTEeNbCTBa CAeayeT npeaycMmaTpuBaTh:

npeasapuTenbHoe (40 BO3BEAEHUSA COOPYMKEHUA) UCKYCCTBEHHOE OTTaMBaHUE U YNIOTHEHUE
rPYHTOB OCHOBAHMUA;

3aMeHy bAUCTbIX TPYHTOB OCHOBAHUA TaJibim UAN HENPOCaAOYHbIM MPU OTTAUBAHUN
necyaHbIMm Nan prI'IHOO6I10MOl-IHbIM FTPYHTOM;

orpaHuMyeHue rAybuHbl OTTaMBaHWA MepP3/ibIX TFPYHTOB OCHOBaHWA, B TOM 4ucCae CO
cTabununsaumeit BepxHei NOBEPXHOCTU MHOFONETHEMEP3/IOrO FPYHTa B MpoL,Eecce 3KCnayaTaumm
COOpPYXeHuUs;

yBennyeHume FI'IY6VIHbI 3a/10XKeHnA d)YHﬂ,aMeHTOB, B TOM 4ucne cC npope3Kof/'1 NbAUNCTbIX
TPYHTOB U ONMUPaHUEM d)yH,ELaMEHTOB Ha CKa/JlbHbleé WUAWU Apyrne masaoCxKnmaemble TMpu
OTTanBaHUU TPYHTDI.

6.4.3 TnybuHy nNpeaBapuTENbHOrO OTTaMBaHMA MAWM 3aMeHbl NbAUCTbIX FPYHTOB OCHOBaHMA
Ha MaNoCKMMaemble NPy OTTaUBaHWUK FPYHTbI CAeAyeT yCcTaHaBAMBaTb MO pe3yabTaTaM pacyeTta
OCHOBaHMA No AedopmaLmMaM COrNacHO yKasaHuam 7.3.10.

KOHTYpbl 30Hbl OTTanBaHMA UM 3aMeHbI TPYHTOB OCHOBAHWA B MNJIaHe LO/IKHbI BbIXOAWUTL 33
KOHTYPbl COOPY)KEHUA HE MeHee YeM Ha NONOBWUHY rNybMHbI NpeaBapUTENbHOTO OTTanBaHMUA
rpyHTa.

[onycKkaeTcs NPpMHMMATb MEHbLUYIO NAOWaAb NpeaBapUTeNbHOr0 OTTauBaHUA UAM 3aMEHDI
FPYHTOB B MJaHe, a TaKXe MPOM3BOAMUTb JIOKA/IbHOE MpenBapuUTe/ibHOE OTTamBaHWE TPYHTOB
noa ¢yHAaMeHTaMu (BMECTO CM/IOWHOMO OTTaMBAHMA NOA, BCEM MNOLLAAbIO COOPYKEHURA), eCn
3T0 060CHOBAHO pPacYeTOM OCHOBaHMA NO AedOopPMaLUAM U YCTOMYMBOCTMU.

OTTaMBaHMe TrPYHTOB OCHOBAaHWI MOXHO MNPOM3BOAUTbL cnocobamm 3N1eKTPOOTTaMBaHMUA,
napooTTamBaHUA WAM 3a CYeT APYrMX MWCTOUYHMKOB Tensa. [lpu 3TOM  A0/KHbI  6bITb
npeaycmoTpeHbl mepbl Mo obecneyeHunto YCTaHOBNEHHOMW MPOEKTOM CTEMeHW YMAOTHEHMSA
OTTasAHHOrO rpyHTa.



6.4.4 na orpaHMYeHMA TNyOUHbI OTTaUBaHWUA TPYHTOB B OCHOBAHMM COOPYMKEHUA creayeT
npeaycmaTpmMBaTb YCTPOMCTBO TEMNOU3ONUPYIOWMX MNOACLIMNOK M 3KPAHOB, YyBE/MYEHME
COMPOTUBNEHUA Tenaonepegadye Mo/sOB MNePBbIX 3Taxkehn W ApyrMe MeponpuatTus no
YMEHbLLEHWUIO TENNOBOr0 BAUAHUA COOPYKEHUA Ha FPYHTbl OCHOBaHMSA, a TaKKe cTabununsaumio
BEPXHEW MNOBEPXHOCTM MHOrONIETHEMEP3/0ro rpyHTa (B TOM 4MCAe NPU HecaMBaloLLeMCA
CE30HHOMPOMEpP3atoWEM CNoe) HUKe TNYBUHbI 3aN03KeHUA NoAowsbl GyHAAMEHTOB MNyTem
pPerynMpoBaHusa TeMnepaTypbl BO34yxa B NOANONbAX UAN TEXHUYECKUX 3TayKaxX 34aHMA COrNacHo
NPUIOXKEHUIO E.

6.4.5 MMpucnocobneHne KOHCTPYKLUIN COOPYKEHUW K HepaBHOMEPHbIM gedopmaumam
OCHOBAHMA A0MKHO obecneunBaTbCA:

a) yBe/NMYEHMEM MPOYHOCTM W MNPOCTPAHCTBEHHOM XECTKOCTU 34aHWA, A0CTUraemomn
YCTPOMCTBOM MO3TAXKHbIX, CBA3AHHbIX C NEPEKPLITUAMMU Kene3obeTOHHbIX U apMOKUPINYHBIX
NOACOB, YCUJEHWEM apMMPOBAHMA KOHCTPYKUWUM, 3aMOHO/IMYMBAHMEM COOPHbIX 31EMEHTOB
NepPeKpbITUS, YCUNEHUEM LLOKONbHO-OYHAAMEHTHOM 4YacCTW, PaBHOMEPHbLIM PaCMOIOKEHUEM
CKBO3HbIX NOMNEPEYHbIX CTEH, @ TaKXKe Pa3pe3Kol NPOTAMKEHHbIX 34aHUI HA OTAE/IbHblE OTCEKM
AJIMHOW 10 NONYTOPHOM WMPUHbI 34aHUS;

6) yBeMYeHNneM NoAaTIMBOCTU U TMOKOCTU COOPYIKEHUA NYTEM PA3PE3KM €ro KOHCTPYKLMM
AedopMaLMOHHbIMM LWBAMMK, YCTPONCTBOM LUAPHUPHbIX CONPAMKEHUM OTAENbHbIX KOHCTPYKLUNA
C y4eTOM BO3MOHOCTU UX BbIPaBHMBAHMA U PUXTOBKM TEXHOOTMYECKOro obopyaoBaHus.

[onyckaeTca npeaycMmaTpmBaTb KOMOMHALMIO YKa3aHHbIX MEPONPUATUIN NPUMEHUTENBHO K
0COBEHHOCTAM  NPOEKTUPYEeMOro coopyxeHua. [pu  3sTom, 6OeckapkacHble »Kuable U
06LLeCTBEHHbIE 30aHMA CneayeT, Kak NpaBuio, NPOEKTUPOBATb MO KECTKON KOHCTPYKTUBHOM
cxeme; ANA NPOMbILUNEHHbIX COOPYMKEHUI MOTYT NPUMEHATLCA TMOKME M KOMBUMHMPOBaHHbIE
KOHCTPYKTUBHbIE CXeMbl. LLOKO/NIbHO-QYHAAMEHTHYIO YacTb 343aHWM B TWUMOBbIX MPOEKTax
cnepyeT paspabatbiBaTb B HECKOJIbKMX BapWaHTaX, PacCYMTaHHbIX MO MPOYHOCTU Ha pasHble
npeaesnbl 4OoNyCTUMbIX AedopmMaLnit OCHOBaHMA.

6.4.6 Mpu KWCNONb30BaHUM MHOFOSIETHEMEP3/bIX FPYHTOB B KayecTBe OCHOBAHMMA MO
npuHuuny Il cneagyet, Kak NpaBuAO, NPUMEHATb:

a) ANA COOPYXKEHUW C YKECTKOW KOHCTPYKTUBHOM CXeMOW, BO3BOAMMbIX Ha OTTAaMBaOLLMX
FPYHTax, - YCUIEHHble apMOMNOACAaMU /IEHTOUYHbIE GYHAAMEHTbI, B TOM YMC/E B BUAE PKECTKUX
MEePEKPECTHbIX /IEHT, BOCNPUHUMAIOWNX M Nepepacnpesenstowmx YCUamsa, Bbi3BaHHblE
HepaBHOMEPHOW OCaZKOM OTTamMBalOLLEro OCHOBaHMUA, @ B HEOOXOAMMBIX CAy4YasAX - MAWUTHblE
byHAAMEHTbI; Ha nNpeaBapuTENbHO OTTAAHHbIX W YNJOTHEHHbIX [PyHTax [AOMycKaeTtcs
NMPUMEHATb CcToNbuyaTble, NEHTOYHble W Apyrve Buabl GYHAAMEHTOB Ha ecTecTBEHHOM
OCHOBaHWM, a TaKKe CBalHble GyHAAMEHTbI, €CIM 3TO 06YCNOBAEHO FPYHTOBLIMW YC0BUAMM;

6) ANA COOpYyKeHUM C TMOKOM KOHCTPYKTUBHOM CXEMOM - CTONBYaTble U OTAENbHO CTOALWME
byHAAMEHTbl NOA, KONOHHbI, TMOKMEe NeHToYHble GyHAAMEHTbI, @ B HEODXOAMMbBIX CAyYasx
TaK¥Ke cBaliHble GyHAAMEHTDI.



6.4.7 B cny4yaax, Korga B OCHOBAHMM COOPY)KEHWI 3a/seratoT CKaJbHble WAW Apyrue
Ma/sIoCKMMaeMble MPU OTTaMBAHUW TPYHTbI, CAefdyeT MPUMEHATb CTonb4yaTble GyHAAMEHTI,
cBalHble pyHAAMEHTbI U3 CBAN-CTOEK, B TOM YMCAE U3 COCTaBHbIX U BYPOHAaOUBHbIX CBail.

CBan cneayet norpyykaTb, Kak NpaBuao, 6ypoonycKHbIM CNOCOBOM B CKBa*KMHbI, ANAMETP
KOTOPbIX HE MeHee Yyem Ha 15 cm npesblilwaeT HanbonblwKne pasmepbl NONEPEYHOro ceyeHun
CBaw, C 3anN0NHEeHNeM cBO6OAHOro NPOCTPAHCTBA LLEeMEHTHO-NECYaHbIM UAK APYTMM PacTBOPOM
Mo NPOEKTY. 3afe/IKy CBal-CTOEK B CKa/lbHble FPYHTbl HAANEXUT NPOU3BOANUTL B COOTBETCTBUM C
TpeboBaHuaMM CIM 24.13330.

6.5 TpeGoBaHUA K HHKEHEPHOH MOATOTOBKE TEPPUTOPUH

6.5.1 B npoeKTe 0CHOBaHWIM N PyHAAMEHTOB Ha MHOFONIETHEMEP3/bIX FPYHTAX AOJIXKHbI ObITb
NpeaycMoOTpeHbl MEPONPUATUA MO UHXKEHEPHOM NOAroTOBKE TeppuTopumn, obecneumsatouime
cobnogeHne pacyeTHOro r’MaporeosIorMYeckoro U Ten0BOro pPeXKMma rpyHTOB OCHOBaHUA U
npeaoTBpalleHne 3po3uKM, Pas3BUTUA TepmoKapcTa W Apyrux  GU3UKO-reonorm4eckmnx
NPOLLeCCoB, MPMBOAAWMX K WM3MEHEHUIO MPOEKTHOTO COCTOSAHUA T[PYHTOB B OCHOBaHWUMU
COOPYKEHUI NPU UX CTPOUTENIbCTBE M IKCNAyaTaLMu, a TaKKe K HegonyCTUMbIM HapyLeHUAM
NPUPOAHbIX YC/IOBUIM OKpY»KatolLel cpeabl. PazpaboTky meponpuaTuii HaaNeXuT NpoBoauUTb B
cooTBeTCcTBUMM C TpeboBaHMAMM CIM 116.13330. TpeboBaHUA K WHKEHEPHO-3KONOTMUYECKUM
M3bICKAHUAM ANA CTPOUTENbCTBA YCTaHOBAEHbI B [1].

6.5.2 MHXeHepHaa NoarotoBKa OTAE/bHbIX CTPOUTENbHbIX NAOLWAA0K AOMKHA ObITb YBA3aHA
c obuwel NHXKeHepHON NOAroTOBKOM N BEPTUKA/IbHOW NAaHUPOBKOW TEPPUTOPUM 3aCTPOIMKKN B
COOTBETCTBMM C TeHNnAaHOM W obecneuymBaTb OPraHW30BaHHbIM OTBOA, NOBEPXHOCTHbIX,
HaAMEP3NOTHbIX UM MEXMepP3NOTHbIX BOA M BOZA CE30HHOOTTAMBAIOLWLErO CNOA C Hadvana
CTPOMTENbCTBA U B TEYEHME SKCNAyaTaLMOHHOro nepuosa.

MoabesaHble MYyTM M HAcbiNM ANA MPOXOXKAEHMA TPAHCMNOPTHLIX CPeACTB U paboTbl
CTPOUTENbHOM TEXHUKM CeayeT yCTpanBaTb 40 Ha4Yana paboT no Bo3BeAeHU0 GyHAAMEHTOB.

6.5.3 Ha TeppuTOpUM C MHOrONIeTHEMEP3/IbIMU TPYHTAMU BEPTUKANBbHYIO MAHUPOBKY
MECTHOCTM cneayeT MNpPOU3BOAUTbL, KaK MNpPaBWaO, NoACbINKOW. [pu nNpumeHeHun B
HeobXoaMMbIX CNy4anax CPE30K M BbIEMOK FPYHTA A0/KHbl ObiTb MPUHATHI Mepbl MO 3almTe
BCKPbITbIX /IbAUCTbIX FPYHTOB OT MPOTaMBAHWUA, Pa3mMblBa M OMOA3AHWUA CKAOHOB. [oAcCbINKy
MOHO BbIMONHATL CMJIOWHON NO BCEM 3acTpanmBaemoin TeppuUTOpUM WAW NOL, OTAENbHbIE
COOPY!KEHUA UAW UX TPYNMbl NPU ycAoBUKM obecrnevyeHns cBOBOAHOrO CTOKa MNOBEPXHOCTHbIX
BOA.

6.5.4 Mpn ncnonb3oBaHMKM MHOroNeTHEMEP3/bIX TPYHTOB MO NpuHUMNy | noAcbINKy cnepyeT
BbINO/IHATbL, KaK MPaBW/I0, B 3MMHWUI nNepuog nocae npomepsaHuMa Ce30HHOOTTaABLLEro C/10A
rpyHTa (He meHee yem Ha 0,2 m), nocne npeaBapUTENbHOM OYUCTKU NOBEPXHOCTU FPyHTa OT
cHera. TonwmHa M cnocob ycTpoMCTBa MNOACHLINOK MNPUHUMAKOTCA B 33aBUCMMOCTM OT UX
Ha3HaYeHMA MepP3N0THO-TPYHTOBbIX U TMAPOreoIorMYeckmx yCA0BUN.

Ha yyacTKax C CMNIbHONbAMCTbIMU TPYHTaMM U MOA3EMHbIMW NbAaMM cneayeT ycTpamBaTtb
CN/AOWHbIE MO MAoWaAM TEenaousoNupylowmMe MOACLINKM MAM 3KPaHbl, TOALWMHY KOTOPbIX



HeobXxoAMMO YCTaHaBAMBATL pPACYeTOM MO YC/NOBUIO NPenoTBPALLEHMA MNPOTamBaHMA
NOACTUNAIOLLENO /NIbAUCTOTO TFPYHTA COMNACHO YKA3aHMAM 8.2 U UCKAOYEHUS MOBbIWEHMUA
NPUPOAHbLIX TeMMepaTyp MHOroONeTHEMEP3/IbIX FPYHTOB. YCTPOMCTBO NOACLINOK, UCNO/b3yeMbIX
B KayecTBe OCHOBAaHWI COOPYKEHWU, cneayeT NPoM3BOAMUTb COMACHO YKa3aHMAM 6.3.14.

MpyM HeobXoAMMOCTU MOHUMKEHMA MNPUPOAHbLIX TEMNEepaTyp CUAbHONLAUCTLIX TPYHTOB M
NOA3EMHbIX NbAOB B LENAX MCKAOYEHMA MPOLECCOB NON3YYecTU (npunoxeHune M) BO Bpems
9KCN/yaTaLMOHHOTO MNepuoaa, cneayet npeaycMaTpuBaTb aKTMBHYHO TepmocTabuausauuio
rPYHTOB OCHOBAHMA C NOMOLLbIO YcTaHOBKM COY.

6.5.5 [pn KnCNONb30BaHUM MHOrONIETHEMEP3/bIX TPYHTOB B KayecTBE OCHOBAHMMA MO
npuHUuny Il BepTUKanbHY NNAHUPOBKY A0MNYCKAETCA OCYLWLECTBAATL NOACHIMKAMU U BblEMKaMMU
rpyHTa. MoACbINKN HAaANEXUT YCTPamBaTb, KaK NpaBuao, No OTTAAHHOMY FPYHTY C/109 Ce30HHOro
npomep3aHUA-oTTauBaHUA. BbleMKM FpyHTOB A0NYCKAeTCA BbIMOAHATbL Ha HENPOCAA0UHbIX MPU
OTTaMBaHUM FPYHTAX UAW ecan NpeaycmMmoTpeHO NpeanocTpoeyHoe OTTaMBaHME U YNAOTHEHUe
FPYHTOB MOA COOPYKEHUAMMU.

YpoBeHb NNAHUPOBOYHbIX OTMETOK, BbICOTY NOACHINOK, rMYy6UHbI BbIEMOK FPYHTOB, YK/OHbI
BOO00TBOAAWEN CeTUM cnefdyeT MPUHMMATb C YY4EeTOM PaACYeTHbIX OCAaZOK TPYHTOB nNpw
oTTamBaHMu. B Heobxogumbix cnyyasx (CMAbHONbAMCTblE, 3aTOPdOBAHHbIE WAN MMElOLMeE
HepaBHOMEPHYIO /IbAUCTOCTb TPYHTbI) C/ledyeT OCYLLeCTBAATb YacTUYHOE OTTamBaHWe WAu
3aMeHy rpyHTOB BEPXHEro JIb4UCTOro CN0A UAN YCTPOMCTBO TEMI03aLLUTHBIX IKPAHOB COMMACHO
6.4.4.

Mpyn BbICOKOM YpOBHE NOA3EMHbIX BOA HeobxoaAMmMO npeaycmaTpuBaTb Mepbl MO
npeAoTBPaLLEHNIO 06BOAHEHMA 3arnybaeHHbIX NOABANOB MAM TEXHUYECKUX STaxKeWh 34aHuA:
NOAHATUE YPOBHA MNIAHUPOBOYHbIX OTMETOK, YCTPOMCTBO ApeHaxKa, NPOTMBOPUAbTPALNMOHHbIE
3aBecCbl, B TOM 4ucne NbAorpyHToBble M T.M. Mpu NpPoeKTMpoBaHUN NPOTUBOPUABTPALMOHHDIX
3aBeC BOAHbIN 6anaHC nog3emMHbIX BOA HA 3acTPaMBAaEeMoOM TeppUTOPUM A0AXKEH ObITb
COXPaHEeH.

6.5.6 B coctaBe meponpuATU MO MHXEHEPHOW MNOArOTOBKE TEPPUTOPUU OONKHbI ObiTb
npeaycMoTpeHbl MNPUPOAOOXPAHHbIE MEPONPUATUA, HaMpaBAEeHHble Ha BOCCTAaHOBJ/IEHUE
HapyLWeHHbIX B NpoLecce CTPOMTENbCTBA NPUPOAHbIX YCN0BUIM, B COOTBETCTBUM C 16.4.

6.5.7 [na obecneyeHunsa YCTOMYMBOCTM WM IKCNAYATALMOHHOW NPUrOAHOCTM 34aHUNA W
COOPYXXEHUN Mpu MNPOKNAAKE HaPYKHbIX CeTel CcuUcTem BOAOCHAOXEeHMA, KaHanusauuu,
TennocHabkeHuA cnepyeT nNpeaycMmaTpuBaTb, Kak NPaBuo, TOT Ke NPUHLMN MCNONb30BaHMA
MHOro/IeTHEMEP3/bIX TPYHTOB B KA4YecTBE OCHOBAHWM, KOTOPbIA MNPUHAT ANA 343aHUK U
COOPY)KEHUM, pa3MeLLaeMblX Ha [AAHHOM TeppUTOPUM 3aCTPOMKU. NpUMEHEHUE Pa3NUYHbIX
NPUHLKUMNOB AO0MYCKAeTCa NpW YCA0BUM NPOKAALKM CETEN, KaK MPaBMIO, B KaHaNax Ha Takom
PacCTOAHMM OT 343HUN U COOPYKEHUM, MPU KOTOPOM He MPOU3ONAET U3MEHEHUA PaCYETHbIX
TeMnepaTtyp OCHOBAHWM 34aHUA W COOPYXKEHWM, WUAM NPU NPUMEHEHUN APYTUX Mep,
npeaycMOTPEHHbIX 6.1.5.



BBOAbI M BbIMYCKN UHMKEHEPHbIX CETEN B 34aHUAX UAN COOPYIKEHUAX U MPOKNALKY ITUX ceTel
B MOAMNONBAX M TEXHUYECKUX 3TaxKax cnefyeT OCYLWEeCTBAATb MO NPUHLMUNY MCNONb30BAHMA
MHOTO/NIeTHEMEP3/bIX FPYHTOB, MNPUHATOMY AN [A3AHHOMO 343HWMA  WAU  COOPYNKEHUS.
KOHCTPYKUMA BBOAOB W BbINYyCKOB JAO/MKHA OblTb TaKoM, 4Tobbl NpM  MCNO/b30BAHWUM
MHOTO/IETHEMEP3/IbIX TPYHTOB B KayecTBe OCHOBaHMA MO NpUHUMNY | MCKAYanach
BO3MOHOCTb MECTHOrO OTTaMBaHWA FPYHTOB MAW MNOBbIWEHUA (NPOTUB YCTAaHOB/JEHHON B
NPOEeKTe) UX pacyeTHOM TemnepaTypbl, @ NPU UCNONb30BAHUM TPYHTOB B KayecTBe OCHOBAHMA
no npuHuuny Il - YyCKOPEHHOro MeCTHOro OTTamBaHMA W, KaK C/leacTsue, yBe/MYEeHHOW
HepaBHOMepPHOCTU AedopMaLLMM OCHOBaHUA GYHAAMEHTOB.

7 Pacuer ocHOBaHHUIi 1 PyHIaAMEHTOB
7.1 Oburue ykazanusi

7.1.1 Mpn NPOEKTUPOBAHMWN OCHOBAHMN N YHAAMEHTOB COOPYXKEHUN, BO3BOAMMbBIX Ha
MHOrONeTHEMEP3/bIX FPYHTax, c/iefyeT BbINONHATb TeNNOTEXHUYECKMEe pacyeTbl OCHOBAHUA U
pacyeTbl OCHOBAHWA W GYHAAMEHTOB Ha CW/IOBble BO3AeWCTBMA. B pacyeTax OCHOBaHMA U
bGYHOAMEHTOB HaANEKMUT YYUTbIBATb NPUHLMM UCMNONb30BAHUA MHOTONIETHEMEP3/IbIX TPYHTOB B
KayecTBe OCHOBaHMA, TEMN/IOBOE N MEXaHUYEeCKOe B3anMOAEeNCTBME COOPYKEHNA U OCHOBAHMA.

7.1.2 OcHoBaHuA N pyHAAMEHTbI CneayeT paccyMTbiBaTb MO ABYM rpynnam npenenbHbIX
COCTOAHUIA: NO NepBOW - MO Hecylleh cnocobHOCTH, Mo BTOPOM - No gedopmaumnam (ocagkam,
npornbam 1 np.), 3aTPyAHAIOLWMM HOPMAJIbHYHO 3KCMyaTaUMIO KOHCTPYKUMIM COOpPYXKEHUs, a
3N1eMeHTbl Kene3o0b6eTOHHbIX KOHCTPYKLMI - U NO TPELWMHOCTOMKOCTH.

Mpu pacyeTe no npeaesnbHbIM COCTOAHMAM HECYLLYH CMOCOBHOCTb OCHOBaHWA M €ero
oxunaaemble gedopmaumnn cneayeT yCTaHaBAMBATL C YYETOM TEMMEPATYPHOTO PEXKMMA MPYHTOB
OCHOBaHMA, a NpKU NpuHUMNe | - TaKKe C Yy4eTOM NPOAOIKUTENBHOCTU AENCTBUA HarpysoK M
PEONOrNMYECKNX CBOMCTB FPYHTOB.

@dyHOaMeHTbl KaK 3/1eMeHTbl KOHCTPYKUMM B 3aBMCMMOCTM OT MX MaTepuana cnegyer
paccyMTbiBaTb B COOTBETCTBMM C TpeboBaHMAMM CM 16.13330, CN 35.13330, CN 63.13330, CN
64.13330. PacueT yKasaHHbIX KOHCTPYKUUI NPpUBEAEH TaKKe B [4] u [5].

7.1.3 PacyeT OCHOBaHMM cneayeT NPOU3BOANT:

a) Npu MCNONb30BaHUW MHOFONETHEMEP3/bIX TPYHTOB MO MNpUHUMNY |: no Hecywen
CnocobHOCTU - ANA TBEPAOMEP3NbIX FIPYHTOB; NO Hecylen cnocobHocTn 1 gedbopmaunam - gns
NAACTUYHO-MEP3/bIX U CUNBHONBANUCTLIX TPYHTOB, A TaKXKe NOA3EMHbIX IbA,0B;

6) Npu KMCNONb30BaHUM MHOTOIETHEMEP3/bIX FPYHTOB MO nNpuHUmMNy Il: no Hecyuwewn
CNocobHOCTU - B CAy4yanx, NpeaycMOoTPeHHbIX CM 22.13330; no gedpopmaumsam - BO BCEX CyYasnX,
npy 3TOM A/1A OCHOBaHWI, OTTaMBalOWMX B MPOLLECCE IKCMAyaTauuu COOPYXKEHUA, pacyeT no
Aebopmaumam HagneXuUT NpousBOAMTb M3 YCNAOBUSA COBMECTHOM paboTbl OCHOBaHUA U
COOpPYXeHUA.



PacyeT ocHoBaHuMW no pedpopmaumsam cnefsyeT NPOU3BOAUTb HA OCHOBHblE COYETaHUA
Harpysok M BO34EWCTBMI; pacyeT NO Hecywen CcnocobHOCTM - Ha OCHOBHble U Ocobble
COYETAHMA HArpy3oK 1 BO34ENCTBUN.

7.1.4 Harpy3ks U BO34EWNCTBMA, NepenaBaeMble Ha OCHOBAHMA COOPYXKEHMEM, creayeT
yCTaHaB/AMBaATb PacYeTOM B COOTBETCTBUM C TpeboBaHMAMM CM 20.13330 C y4EeTOM yKasaHuit CN
22.13330, CMN 24.13330, a 4118 OCHOBaHWI OMOP MOCTOB M TPyb noa HacbiNAMM - cornacHo Ch
35.13330.

Mpu NCNoNIb30BaHUM MHOFONETHEMEP3/bIX TPYHTOB MO NPUHUMNY |, €CY FPYHTbI OCHOBaHUSA
Haxo4ATCA B TBEPAOMEP3/IOM COCTOSIHMM, a TaK¥Ke B CAyyasx, npedycmatpuBaembix Crl
22.13330, Harpy3kM M BO3LENCTBMA HA OCHOBAHWE [OMYyCKaeTca Ha3HayaTb 6e3 yyeta ux
nepepacnpeaeneHma HaadyHAAMEHTHbIMU KOHCTPYKUMAMM COOPYIKEHUA.

Mpy UCNoNb30BaHMM MHOTONIETHEMEP3/bIX FPYHTOB B KaYecTBe OCHOBaHWA Mo npuHumny Il
HarpyskuM Ha OCHOBaHWe cnepyeT OnNpeaenATb, Kak NpaBuio, C y4eTOM COBMECTHOM paboTbl
OCHOBAHMA N COOPYHKEHUA.

7.1.5 Harpy3skm un BO3AeincTBuA, KoTopble no CM 20.13330 MOryT OTHOCWUTBCA KaK K
ANVUTENbHBIM, TaK U K KpPaTKOBPEMEHHbIM, MPU pacyeTe Mep3/biX OCHOBAHMW MO Hecylen
CNOCOBHOCTU A0/KHbI OTHOCUTLCA K KPaTKOBPEMEHHbIM, @ NpM pacyeTe OCHOBAHWN nNoO
aedbopmaumam - K 4NnMTeNbHbIM.

Bo3aeiicTBuA, Bbi3BaHHble OCagKaMW T[PYHTOB MNpU NPeaycCMOTPEHHOM B MPOEKTe
OTTaMBaHUM MX B MPOLECCE 3KCNAyaTauMu COOPYIKEHMUA, cledyeT OTHOCUTb K OJUTE/bHbIM;
BO34ENCTBMA, CBA3aHHbIE C BO3MOMHbIM MNpPOTaMBaHMEM W NPOCaAKaMW T[PYHTOB Npwu
HapYLEeHMUAX KCMNYaTaUMOHHOIO PEXMMA COOPYKEHMSA, - K 0COBbIM.

7.2 Pacyer oCHOBaHWII M (PyHIAMEHTOB NPHU MCHOJH30BAHUM MHOIO0JETHEMEP3JbIX
TPYHTOB N0 NpuHUHUMNY |

7.2.1 PacuyeT ocHOBaHWI ¢yHAAMEHTOB MO MNEepBOM rpynne npenenbHblX COCTOAHWUMK (no
HecyLuel cnocobHOCTM) NPOMU3BOAUTCA UCXOAA U3 YCI0BUA

F < Fu/Yn, (7.1)

rae F - pacyeTHadA Harpyska Ha OCHOBaHMUe;

F, - Hecywas cnocobHOCTb OCHOBaHWA, onpeaensemas pacyetom (7.2.2), a ANA OCHOBaHWUIA
CBalHbIX GYHAAMEHTOB - AOMONHUTENBHO W NO AaHHbIM MONEBbLIX UCMbITAHWUIA cBal (7.2.11) u
CTaTMYECKOro 30HANPOBAHMA (MpUnoKeHue N);

Yn - KOSd)d)MLI,MeHT HaaAeXHOCTMU Nno OTBETCTBEHHOCTU COOpPYXKeHUA, HpMHMMaeMbIVI B
CoOoTBETCTBUU C Tp86OBaHMFIMM Cn 22.13330 B 3aBUCMMOCTU OT BMAA U YPOBHA OTBETCTBEHHOCTU
CoOopyXKeHuna, a anAa OCHOBAHUM Onop MOCTOB - corslacHO CIM 35.13330 1 yKa3aHuam 12.13.

7.2.2 Hecywaa cnocobHocTb ocHoBaHusA F,, KH, BepTUKanbHO HarpysKeHHOW BucAYel cBau
nnun ctonbyatoro dyHgameHTa onpeaenserca no popmyne
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roe Yt - TeMnepaTtypHbii KOIGOUUMEHT, YUUTLIBAIOLNIN U3MEHEHUA TemnepaTypbl FPYHTOB
OCHOBaHMA MN3-3a Cl'lytlaﬁHbIX M3MeHeHMl71 TemnepaTtypbl HApPyXHOro Bo3ayxa, onpeaenaeTtca no
YKa3aHUAM NPUNoXKeHNA ﬂ;

Yc - KO3bdUUMEHT ycnosuii paboTbl OCHOBAHMA, MPUHUMAEMBIV NO YKA3aHUAM 7.2.4;

R - pacuyeTHOe cOMpPOTUB/IEHWE MEP3/10r0 TPYHTA MNOA, HUKHMM KOHLOM CBav MAM NOA
nopgowsoi ctonbyatoro pyHAameHTa, Kla, onpeaenseTca CornacHoO yKasaHmMam 7.2.3;

A - niowaab NoAoLWBbl CTON6YATOro GpyHAAMEHTa MAM NAOLWAAb ONMUPAHUA CBaW HA FPYHT,
Mm%, NPUHMMaemas AR CN/OWHBIX CBall PaBHOM M/IOWAAM MX MOMEPEYHOro cevyeHus (Mau
naowagn YylwupeHua), ANa MNOAbIX CBal, MNOTPYXEHHbIX C OTKPbITbIM HMMKHUM KOHLIOM, -
nioWaaM MnonepeyHoro ceyeHusa cBaum OpPyTTO NpU 3aNOJAHEHUW €e NOJIOCTU LEMEHTHO-
necyaHbIM PacTBOPOM WJIM TPYHTOM Ha BbICOTY HE MEHEEe TPex AMaMeTPOoB CBau;

Rsfi - pacyeTHoe COMPOTUB/AEHWE Mep3/10ro FPyHTa WAM TPYHTOBOro pacTBopa CABUTY MO
HOKOBOW MOBEPXHOCTM CMep3aHuUA CBau UAM cTonbuyatoro ¢pyHaameHTa B npegenax (i-ro cnon
rpyHTa, KMa, onpeaensaemoe CornacHo ykasaHuam 7.2.3;

Aqsi - MNOLWAAb NOBEPXHOCTU CMEpP3aHMA i-fo C/I0A FPyHTa C GOKOBOI NOBEPXHOCTbLIO CBaW, a
ANA CTON6YaTOro GyHAaMEHTa - NNOWaAb NOBEPXHOCTU CMEpP3aHUA FPYHTa C HUKHEN CTYMeHbIo
byHAAMEHTa, M’;

n-41CNno BblgeNEHHbIX NP pacyeTe C1I0eEB MHOTO/IETHEMEP3/10I0 FPyHTAa.
MpumeyaHusa

1 MNpu pacyeTe Hecywei CNOCOBHOCTM OCHOBaHMA cTon6yaToro ¢yHAameHTa CUAbl CMep3aHuA
rpyHTa, onpeaensieMble BTOPbIM cnaraembiM ¢opmynbl (7.2), yduMTbIBalOTCA TONbKO MNPW  YCNOBMM
BbINO/HEHMA OBPATHOW 3acbiMKWM Masyx KOT/NIOBaHa BAAMKHbIM TPYHTOM, YTO A0/KHO 6biTb OTMEYeHO B

NpoeKTe.

2 B cayyasx, Korga C/nOWM CE30HHOrO0 MpOMep3aHMA - OTTaMBaHWA He C/AMBaeTca C
MHOrO/IeTHEMEP3/bIM FPYHTOM, HECYLLY0 CNocobHOCTb CBait B npeaesnax HEMeps3/oro C/1os rpyHTa
Aonyckaetca yuutbiBate no CM 24.13330. Mpu 3TOM [OJKHbI ObiITb NPeAyCMOTPEHbI Mepbl MO
CTabuMansaunm BepxXHEN MOBEPXHOCTU MHOrO/IETHEMEP3ZIOrO TPYHTA, a pPacyeTHble CONPOTUBAEHMA
TA/IMKOBbLIX FTPYHTOB (KpOMe KPYNMHOOOGJ/IOMOYHbIX M MECKOB CO CTENEHb BNAXKHOCTU He NpeBblWwatow,en
0,8) Boonb 60OKOBOIM NOBEPXHOCTU CBal, NPMHMMaeMble NO HOPMATMBHbIM Tabauuam CI 24.13330,
cnepyet 6patb ¢ NOHWXKaOWUMK KosaddpuuneHTamu: 0,8 - Ana rAMHUCTBIX TPyHTOB, 0,9 - AnA necyaHbIxX
BOAOHACbIWEHHbIX TFPYHTOB; ANA APYrMX T[PYHTOB MOHMXKawowmMe KosadduUMEHTbl onpeaenstoT no

OMNbITHbIM AadHHbIM.

7.2.3 PacyeTHOe AaBneHMe Ha Mep3/bl FPYHT Nod nogowsoin dyHAameHTa R M pacyeTHble
CONPOTUB/IEHMUA MepP3JIOr0 TFPYHTA WM TPYHTOBOrO pacTBopa CABUTY MO MNOBEPXHOCTU
cmep3aHuAa dyHaameHTa Rys YCTaHABAMBAIOTCA NO AAHHBIM UCMbITAHUA FPYHTOB, NPOBOAUMbIX B
CcoOTBETCTBMM € [OCT 12248, € Yy4YeTOM KO3PPULMEHTa HALEKHOCTU NO TFPYHTY Y,



NPUHUMAEMOMY COFNacHO 5.8, M pacyeTHbIX TemnepaTyp rpyHTa ocHoBaHuA T,, T, u T,
onpeaensaembix TENAOTEXHUYECKMM pacyeTom no 7.2.7.

Mo pe3ynbTaTaM WUCMbITaHUI FPYHTOB LIAPUKOBLIM LUTAMMOM WM Ha OAHOOCHOE C¥KaTue
pacyeTHble 3Ha4YeHuA R, KMa, BbluMcAAOTCA NO popmye

R =5,7¢cy/yq +vd, (7.3)

rae ¢, - HopMaTMBHOE 3HaYeHue NpeaenbHo ANUTeNbHOro cuensenus, KMa, npuHumaemoe
PaBHbIM: C, = Cegn NPW WCMbITAHMAX TPYHTOB LUAPMKOBLIM WTamnom u ¢, = 0,5R., - npwu
MCMbITAaHWUAX Ha OZLHOOCHOE C¥KATWe, TAE Cegn W Rcy - COOTBETCTBEHHO MpPEeAEe/ibHO ANUTENbHOE
3KBMBANEHTHOE CLEeNeHne 1 CONPOTUB/IEHMNE TPYHTA OJHOOCHOMY CXKaTWIo;

Y; - pacyeTHOE 3HaueHwe yaeNbHOTo Beca rpyHTa, KH/m>;
d - rnybuHa 3anoxeHunsa GyHgameHTa, m;
Yg - KO3IOOMLMEHT HaAEKHOCTU NO FPYHTY.

HopmaTuBHOE 3HayeHue ¢, A4ONYCKaeTCA MPMHUMATb COMNACHO YKa3aHUAM pPeKoOMeHOYyeMoro
npunoxedHua J.

B Cnydanax, npeayCcMmoTpeHHbIX 5.9, pacyeTHble 3Ha4YeHUA Rwn Raf A0MNyCKaeTCA NPUHUMATbL MO
Tabnvuam npunoskenus B.

Mpw pacyeTax Hecywen cnocobHOCTM OCHOBaHWMW 3HayeHWMAa R cnepyeT MPUHUMATbL: ANA
CBaMHbIX GYHAAMEHTOB - NPU pacyeTHOM TemnepaTtype rpyHTa T, Ha rybuHe z, paBHOM rnybuHe
NOrpyKeHUs cBau; ANA CToN64YaTbiXx GyHAAMEHTOB - NMPU PacYeTHOW TemnepaType rpyHTa T, Ha
rnybuHe 3anoxkeHns nogowsbl GyHAAMEHTA.

PacyeTHble conpoTUBAEHUA CABUTY Ry cnepyeT NPUHUMATL: ANA CBaliHbIX GYHAAMEHTOB -
npu TemnepaTtype rpyHTa T, Ha rnybuHe cepeamHbl i-ro CN0A TPyHTa; ANA CTON64YaTbIX
dYyHAAMEHTOB - NPU TemnepaType rpyHTa T, Ha rybuHe, COOTBETCTBYHOLEN cepeanHe HUXKHEN
CcTyneHn pyHAamMeHTa.

Mpu pacyeTax Hecywen CcNOCOOBHOCTM OCHOBAHMA BUCAYEW CBaW, PACMNOJIONKEHHOM B
04HOPOAHBIX MO COCTaBY MHOrONETHEMEP3/bIX TPYHTax, no ¢opmyne (7.2) 3HayeHUA Ry
NPUHMMAETCA NPU cpeaHen (3KBMBaANEHTHON) TemnepaType rpyHTa T, (7.2.7).

[Ona 6ypoonyckHbIX CBaill pacyeTHOEe COMPOTUBAEHWE CABUTY HeobxoAMMO MPUHUMATb
HaVMEeHbLUMM U3 3HAYEHWUI CABUIa MO NMOBEPXHOCTU CMep3aHWA CBau Ry M CABWrA NO FPyHTY
nnu byposomy pactBopy Ry, ANA 6ypoHabuBHbLIX CBal - Mo 3HayeHuto Ry, lMpu pacuyete
HecyLel cnocobHOCTU KOMBUHUPOBAHHBIX CBal (AepeBoOMeTaNNINYECKUX, COOPHO-MOHOINTHbBIX
W Ap.) 3HaYeHUa Ry cnefyeT NMPUHUMATL C YH4ETOM HEOAMHAKOBOM MPOYHOCTU CMEP3aHUA C
FPYHTOM MX Pa3IMYHbIX 3/1EMEHTOB B COOTBETCTBUM C YKA3aHUAMMW npunoxenHus B.

Ona ceait (Kpome 6ypo3abuMBHbIX), ONMPAEMbIX Ha NecYaHOo-WebeHOUYHY0 NOAYLWKY BbICOTOM
HEe MeHee Tpex AMAMETPOB CKBa*KMHbI, MPM AMaMeTpe CKBaXKMHbl He 6osnee nonytopa



ANAMeTpPOB CBaW, pacyeTHoe 3HayeHMe R AonyckaeTca NMPUMHUMaTb A1S TPYHTA MNOAYLWKM, a
3Ha4yeHue A - paBHbIM NaowWaan 3a60s CKBaXKMUHbI. [Py ONUpPaHUM CBAM Ha NbAUCTbIE TPYHTbI C
Nbguctoctbto i > 0,2 pacyeTHble 3HayeHMA R cnegyeT MNPUHUMATL C  NOHMMKAKOLWMM
KoappuuneHtom n; =1 -

[Ona KpaTKOBPEMEHHbIX HArpy3oK C BPEMEHEM AeNCcTBUA t, PaBHbIM WAW MEHbLUMM
NPOAOMKUTENBHOCTU MEPEPLIBOB MeXAY HUMM, pacyeTHble 3HauyeHUAa R n Ry gonyckaetca
NMPUHMMATb C MOBbIWAKWMM KO3pPUuMeHTOM n; (Kpome omnop MOCTOB) B COOTBETCTBUM C
AaHHbIMM Tabnuubl 7.1.

Tabnuua 7.1
Bpema pgencrema Harpysku t, u 0,1 0,25 0,5 1 2 8 24
KoadpuumneHT n; 1,7 1,5 1,35 1,25 1,2 1,1 1,05

7.2.4 KoadduumeHT ycnosuii paboTbl OCHOBAHWUA Y. MPUHMMAeTcA No Tabauue 7.2 B
3aBMCMMOCTM OT BUAA U cNocoboB yCTpoiicTBa GyHAAMEHTOB (KpOMe ONop MOCTOB).

Tabnuua 7.2

Buabl ¢yHAAMEHTOB M cNOCOBbI UX YCTPOMCTBA KoaddnumeHT y,
Ctonbyatble n gpyrue Buabl GyHALAMEHTOB Ha €CTEeCTBEHHOM OCHOBaHUM 1,0
To e, Ha NoACbinKax 0,9
BypoonycKkHble cBaun € MNPMMEHEHWEM T[PYHTOBbIX pPacTBOPOB, MPEBLIWAKOWMX N0 1,1

NMPOYHOCTN CMep3aHNA BMeLllaloLlWwmne rpyHTbl

To Ke, NpM PaBHOMEPHOMN MPOYHOCTU FPYHTOBbLIX PACTBOPOB M BMELLAIOLLErO TPYHTA 1,0
OnycKHble n bypoHabusHble cBaun 1,0
BypoobcaaHble, 3abMBHble M Bypo3abuBHble CBau NpPU AMAMETPE JINAEPHbIX CKBAKWUH 1,0

meHee 0,8 guameTpa cBau

Bypo3abueHbie npu 6onblem AnameTpe AUAEPHbIX CKBAXKUH 0,9

3HayeHusa kKoadduuMeHTa Y, NpuBeaeHHble B Tabauue 7.2, AONYCKAeTcs YBEeANYMBATb
NPOMOPLMOHANAbHO OTHOLIEHMIO MOJHOM Harpyskn Ha OGyHAAMEHT K CyMME MOCTOAHHbIX U
ANUTENbHBIX BPEMEHHbIX Harpy3oK, HOo He 6osnee yem B 1,2 pasa, ecan pacyeTHble 3HAYEeHUA
AedopmaLmMii OCHOBaAHWUA NPW 3TOM He ByayT npeBbiWwaTb NPeAebHO A0NYCTUMbIX 3HAYEHWA.

7.2.5 MNepepaya Ha ¢yHOAMEHTbl MPOEKTHbIX HArpy3oK AOMyCKaeTca, Kak MpasBuno, npwu
TemnepaType TrPYHTOB B OCHOBAaHWM COOPYEHWA He Bble YCTAHOBNAEHHbIX Ha
9KCN/IYaTaLMOHHbIA Mepuos, pacyeTHbIX 3HayeHu. B  Heobxoaumbix cnaydasx cneayet
npeaycmaTpmMeaTb MeponpuATMA Mo npeaBapuTenbHOMY (40 3arpyeHua ¢yHAAMEHTOB)
OXNAXKAEHWUIO MNACTUYHO-MEP3/bIX TPYHTOB (6.3.5) A0 YCTAHOBJ/IEHHbIX PAcCYeTOM 3HaYeHWUM
TemnepaTtypbl.




Mpwu cooTBeTCTBYHOLEM 0HOCHOBAHUM PacyeTOM OCHOBaHUA Mo AedopMaumam AOMNyCKaeTcs
3arpy»kaTb GyHAAMEHTbI NPy TemnepaTypax rPyHTa Bbille PacyeTHbIX, HO He Bbille 3HAaYeHnn: T
= Tpr- 0,5 °C - AnA necyaHbIX U KPYMHOOHNAOMOYUHBIX FPYHTOB U T = Ty - 1 °C - ANA TAMHUCTBIX, FAe
Tpr - TEMNEpaTypa Havyana 3amepsaHuna rpyHta (b.5). Hecywaa cnocobHocTb OcHOBaHuA F, B
9TOM CNy4vae A0/KHA ONpeaenaTbCA NPU PacvyeTHbIX TemnepaTypax rPyHTa, yCTaHaB/ANBAEMBbIX
6e3 yyeTa TEN/OBOro BAUAHMA COOPYXKeHUA no ¢opmyne (7.8), NpMHUMAA KOIGOUUMEHT y; NO
pacueTy.

7.2.6 PacueTHble TemnepaTtypbl rpyHTOB T, T, U T, onpeaenatoTca pacyeTom TenaoBoro
B3aMMOAENCTBUA COOPYKEHUA C MHOTONETHEMEP3/IbIMU TPYHTAMW OCHOBAHMA B NEPUOAMNYECKU
YCTAQHOBMBLUEMCA TEMJIOBOM pPEKMME C YYETOM MNEePeMeHHbIX B roA0BOM MepUoLe YC/0BUM
TennoobmeHa Ha MNOBEPXHOCTU, GOPMbl U PA3MEPOB COOPYKEHMUA, FNYOMHbI 3aN0XKEHUA U
pacnofoeHna ¢yHOAMEHTOB B MJ1aHE, @ TAKXKe TENJIOBOrO PEXMMA COOPYHKEHUA U MPUHATbIX
cnocoboB n cpeacTB COXPaHEHUS MepP3/10r0 COCTOAHUA FPYHTOB OCHOBaHMUS.

Mpw pacyeTax MHOrosieTHEMEP3/bIX OCHOBAHUM NO Hecywen cnocobHocTn 1 aedopmaymam
pacyeTHble TemnepaTypbl rPyHTOB T, T, U T, CNegyeT NnpuHMMaTh PaBHbIMU:

Tm - MaKCMManbHOW B roLOBOM MNepuose TemnepaType rpyHTa B YCTaHOBMBLUEMCA
9KCN/IyaTaLMOHHOM peXume Ha rnybuHe 3anoxeHua d¢yHAAMEHTa Z;, OTCYMTbIBAEMOW OT
BEPXHEW NOBEPXHOCTU MHOTO/IETHEMEP3/I0T0 TPYHT3;

Te - MAaKCMManbHOM B ro40BOM Mepuoae cpedHen no rnybuHe 3anoxeHua GyHAaAMEHTa Zy
TemnepaTtype MHOroONIeTHEMEP3/I0r0 FPYyHTA B YCTAHOBUBLUEMCA IKCMYATALMOHHOM pPeEXUME
(3KkBMBaANEHTHaA TemnepaTypa rpyHTa);

T, - TemnepaTypa MHOrOJIETHEMEP3/Oro FPyHTA Ha AAHHOM rnybuHe z OT ero BepxHew
NOBEPXHOCTU, MPUHUMAEMOIN HA MOMEHT YCTaHOBAEHUA TemnepaTypbl Te.

7.2.7 Ona OoCHOBAHWUI CBalHbIX, CTONBYATLIX U APYruX BUAOB GYHOAMEHTOB COOPYMKEHUMN C
XONOAHbIM (BEHTUIMPYEMbIM) NOAMOALEM, OMOp TPybONpoBOAOB, NIMHUIA 3/1EKTponepesaym,
QHTEHHO-MAUTOBbIX COOPY}KEHUM, KPOME OCHOBAHWI OMOP MOCTOB, pacyeTHble TemnepaTypbl
rpyHTOB T, T, M T, AONYCKaETCA ONpeaensaTb Nno Gopmynam:

0719 ocHoB8aHUl coopyeHuli ¢ X0M0OHbIM NMOON0ALEM

noz cepeanHON COOPYKeHUA

Tmze=(To- Top)Omze + (To- To)ki + Ty, (7.4)
noA, Kpaem COOpYKeHUA
Timze=(To- Tof)Omze + (To - T'o)(0,50m e + k2) + Tos, (7.5)
noA, yrnamu CoOopyKeHus
Timze =(T'0 = Tof)Om,ze + (To - T'0)(0,50m 2. + k3) + Thy, (7.6)

018 onop AuHuUl 3nekmponepedayu, aHMeHHO-MaYmo8bix COopyxceHul u mpybonpoeodos



Tm,z,e = (T'o - be)am,z,e kis + ber (77)

rae T, - pacyeTHas cpeaHerodoBas Temnepatypa Ha BepxHel MNOBEPXHOCTU
MHOTO/IETHEMEP3/10T0 FPYHTa B OCHOBaHWWM COOpy:KeHus, °C, onpeaensemas COriacHo

npunoxenuio [,
Tur - TeMnepaTypa Ha4yana 3amep3aHua rpyHTa, °C, onpeaenaemas COriacHoO NPUAOXKEHUIO b;

To - pacyeTHasa cpeaHerogoBas TemnepaTtypa rpyHTa, °C, onpeaensemas COrnacHo
NPUNONKEHUIO T;

Olm, O; U O - KO3OOULMEHTbI CE30HHOIO M3MEHEHUA TemnepaTypbl FPYHTOB OCHOBAHWUA,
NPUHUMaembIX No Tabaumue 7.3 B 3aBUCMMOCTU OT 3HaYeHUs napameTpa

Z.F,flf. co,s (qo,s)'

roe z - rﬂy6V|Ha OT KPOBJZIN MHOTONNETHEMEP3/ZIOIO NPyHTa, M;
30
Cf‘ obbemHan Tenn10eMKOCTb, ﬂ)‘K/(N\ . C), onpegenAaemblie COrnacHoO NPUIOKeHUO b;

A - TennonpoBOAHOCTb Mep3noro rpyHTa, BT/(M>°C), onpeaensemble cornacHo
NPUIOXKEHUIO B;

ki, k» 1 ks - KO3pPMUMEHTBI TENNOBOIO BANAHUA COOPYKEHUSA, MPUHMMaEMble Nno Tabauue 7.4
B 3aBUCMMOCTM OT OTHOWEHUI 2/Bn L/B, L v B - COOTBETCTBEHHO AJ/INHA U LLUMPUHA COOPYXKEHMUS,

M;

kes - KO3pPUUMEHT TennoBoro BAUAHMA WM3MEHEHMA MOBEPXHOCTHbLIX YCAOBUM MNpU
BO3BeAEHUN GYHAAMEHTOB JIMHEMHbIX COOPYXKEHWM, NPUHMMAEMbI no Tabauue 7.5 B
3aBMCMMOCTM OT BMAA U TNYyOUHbI 3a10KeHUA PYyHAAMEHTOB Z, M.

Tabnuua 7.3

3HayeHuA 'm- % (qo’s)

KoapduumenTsil 5T 1500 [ 2000 | 3000 | 4000 | 6000 | 8000 | 10000 | 15000 | 20000

(0) (25) (50) (75) (100) (125) (150) (175) (250) (300)

Om 0 0,28 0,47 0,61 0,71 0,85 0,92 0,96 0,99 1,00

(0) | (0,38) | (0,61) | (0,76) | (0,85) | (0,91) | (0,94) | (0,96) | (0,99) | (1,00)

o, 0 0,30 0,52 0,67 0,80 0,95 1,02 1,03 1,01 1,00

(0) | (o,40) | (0,67) | (0,85) | (0,95) | (1,01) | (1,03) | (1,03) | (1,01) | (1,00)

Ole 0 0,14 0,26 0,38 0,47 0,61 0,70 0,77 0,85 0,90

(0) | (0,21) | (0,38) | (0,51) | (0,61) | (0,68) | (0,74) | (0,78) | (0,85) | (0,88)




Tabnuua 7.4

KoapduumneHnTol Kk ans onpegenenns Ty, T, T,
dopma

coopyxeHusa s | L/B k. npwn z/B k, npn z/B ks npu z/B

nnaHe

0,251 051|101 20 (025} 05|10 ] 20 (0,25]| 0,5 ] 1,0 | 2,0

MNpamoyronbHaa | 1 (0,411)0,67]087(096(0,17|0,280,39 (0,47 (0,06 ]0,10 (0,17 | 0,22

0,21(0,3810,57]0,75]|0,09(0,16 | 0,25} 0,34 | 0,03 | 0,05 | 0,09 | 0,14

2 (033]0561]080(093(0,15]0,2610,37(0,45(0,04]0,08 (0,14 | 0,20

0,17(0,31(0,50}0,68)0,08|0,140,23 0,32 ]0,02 |0,04|0,08]0,12

3 ({032)053]0,76 (0,91 (0,15 0,25]0,36 (0,44 (0,04 0,08 0,13 | 0,19

0,16 (0,30 (0,47 ] 0,65|0,08 0,14 0,22 0,31 ] 0,02 | 0,04 | 0,07 ] 0,12

>510291|0501)0,71108410,15|0,25|0,35]0,42 0,03 |0,07]0,12| 0,18

0,14 (0,27 (0,44 0,62|0,07|0,14 0,22 0,30 ] 0,02 | 0,04 | 0,07 | 0,11

Kpyrnaa - (04510,7110,8910,97 (0,22 0,32 (0,40 0,45 - - - -

0,23(0,41(0,62]0,78|0,13 0,20 | 0,28 | 0,36

MpumeyaHusa

1 B uncnautene ykasaHbl 3HaYeHua KoaboduumeHToB k ana Temnepatyp T, u T, B 3HameHaTene - And
TemnepaTtypbl Te.

2 Mpu z/B - 0 KoabduumeHTsl ki, k, 1 k3 cneayet npuHumaTh pasHbimu 0.

Tabnuua 7.5

KoaddpuuneHT ks npn z, m
Buabl dyHAaMeEHTOB

no 2 oT2p1806 cB. 6

MaccuBHbIe M CBaliHble C POCTBEPKOM, 3ar/lyb61eHHbIM B TPYHT 0,7 0,9 1,0

CBaliHble C BbICOKMM POCTBEPKOM WM COOpPHbIE MO OMOpbl PaMHO- 0,9 1,0 1,0

CTOE€YHOro tmna

7.2.8 PacyeTHble TemnepaTypbl MHOFONETHEMEP3/bIX FPYHTOB OCHOBaHWA 6e3 yyeTa
TEN0BOroO BAUAHMA COOPYXEHUA ONpeaenatoTca no popmyne

Tm,z,e = (TO - be)(xm,z,e + ber (78)

roe 0603HayeHus Te e, 4To B popmyne (7.4).




7.2.9 PacyeTHble TemnepaTypbl FPYHTOB OCHOBAaHWUA GYHAAMEHTOB, OX/1a’KAAEMbIX CUCTEMOM
BEHTUMAMPYEMbIX TPyb, KaHanoB nuan nonoctei B pyHaameHTax (6.3.3), cneayet onpenenatb us
COBMECTHOrO TEeM/NOTEXHUYECKOro pacyeTa OCHOBAHMA W CUCTEMbl OX/NAXKAEHWUA, Ucxoas U3
ycnosusa

To<To, (7.9)

rae To - pacyeTHasa cpeaHerogoBasA TemnepaTypa Ha  BepxXHEW MNOBEPXHOCTU
MHOrFONIETHEMEP3/1I0r0  FPYHTAa B OCHOBAHWUWM COOPY)KEHWUs, OTBevalowas MpPOoeKTHOMY
NOJIOXKEHMIO FPaHULbl CE30HHOrO OTTaMBaHUA FPYHTOB, BKAKOYAA FPYHTbI NOACHIMKMN.

Mpy paBHOMEPHOM PACMONOMKEHMM OXAXKAAWMX TPYO MAM KaHaNoB Noj BCel Naowaabto
COOPY}KEHMA pacyeTHble TemnepaTypbl FPYHTOB B e€ro ocHoBaHuu T,, T, n T, Aonyckaetcs
onpeaenATb Kak A COOPYKEHUIN C XON0o4HbIM nognosibem (7.2.7) Npu cpeaHem No NAoWaam
COOPYXKEHMA 3HAYEHUN TemnepaTypbl To.

PacueTHble TemnepaTypbl T[PYHTOB OCHOBaHMMA ¢GYyHAAMEHTOB, NpPUM  UCNO/b30BaHUMU
TepmocTabuansaumm rpyHTOB A0MYCKAaeTCA PacCYnTbiBaTb YUC/NEHHBIMM METOAAaMU C y4eTom
N3MeHeHMA TeMnepaTyp NPU 3KCNAyaTaLMmn COOPYKEHUS.

7.2.10 Hecywas cnocobHOCTb OCHOBAHWA OAMHOYHOM cBawM F, MO pe3ynbTaTaM MNONEBbIX
MCMbITAaHMIM CBal CTaTUYECKOWM BAABAMBAlOLLEN HArpy3Kow onpeaensetca no popmyne

F
_F"=T'k—u.
¥ (7.10)
roe k - KosdPUUMEHT, YUYMTbIBAIOLWMIKA pasanuyme B YCNOBUSAX PaboTbl OMbITHOW MU
NPOEKTUPYEMBIX CBa M onpeaenaemMblin no popmyne

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

Fup v F,: - 3HaYeHWe Hecylel CNOCOBHOCTU COOTBETCTBEHHO MPOEKTUPYEMOW U OMbITHOM
CBaii, paccumTaHHble no dopmyne (7.2) No 3HaYeHUAM R U Ry, NMPUHMMaEMbiM No Tabauuam
NMPUNONKEHUA B: ANA MNPOEKTMPYemMOi CBam - MpU  PacYeTHbIX TemnepaTypax rpyHTa,
yCTaHaBAMBAEMbIX COTMIaCHO YKa3aHWAM 7.2.3 1 7.2.6, a A1A OMbITHOM CBau - Npu TemnepaTypax,
M3MEpPEHHbIX NPU UCMbITAaHUMK;

Fu,,, - HOpMaTMBHOE 3HayYeHwune npeaesibHoO ANAUTe/IbHOIro ConpoTtunBaeHNA OCHOBaHUA
OMbITHOM CBau CTAaTUYECKOM Harpyske, onpeagenaemoe no AadHHbIM UCMNbITAHMA CBan B
COOTBEeTCTBUU C TOCT 5686 C yueTom Tpe6OBaHM[;1 FOCT 20522;

Yg - KO3GOULMEHT HaAEKHOCTM NO FPYHTY, MPUHMMAEMbIM paBHbim 1,1.

7.2.11 Ko/AMYeCcTBEHHYID OLEHKY XapaKTEPUCTUK MEXAHMYECKMX CBOWMCTB W Hecylen
CNOCOBHOCTM OCHOBAHWI CBalh B MHOFO/JIETHEMEP3/bIX TPYHTaX MO AaHHbIM CTAaTUYECKOro
30HAMPOBAHUA NPOBOJAT HA OCHOBE 3MMUPUYECKMX WAN MONYIMMUPUYECKMX 3aBUCUMMOCTEN
(Tabnuy), yctaHaBAMBaeMbix B pe3ynbTaTe KOPPENALMOHHO-PErpecCMOHHOro aHaansa AaHHbIX



napannenbHbIX UCNbITaHWN FPYHTOB NpAMbIMN MmeTOoAammn, cornacHo NOCT 12248 un NOCT 5686, 1
MeTo40M CTaTU4EeCKOro 3o0HANPOBaHUA.

7.2.12 Hecywylo cnocobHOCTb OCHOBaHWMA cToNb6YaTOro QyHAAMEHTa, Harpy*KeHHoro
BHELEHTPEHHO CHMMAIOLWEN HArpy3KoW, [OMNyCKaeTcA onpefenAitb B COOTBETCTBUM C
TpeboBaHMAMM CM 22.13330. Mpn 3TOM 3IKCLEHTPUCUTETbI NPUNONKEHUA PABHOLENCTBYIOLLEN
BCEX Harpy3ok Ha ypoOBHe MogoLwWwBbl pyHAAMEHTA cledyeT OnpeaensATb C y4eTOM CMep3aHuA
rPyHTa c 6OKOBOM NOBEPXHOCTbIO HUXKHEN cTyneHn dyHAameHTa no popmynam

€y = (Ma - Maf)/F; (712)
ep = (My- Maf)/F, (7.13)

roe e, U e, - COOTBETCTBEHHO 3KCLEHTPUCUTETbI MPUNOXKEHUA PaBHOLENCTBYOWEN BCex
Harpy3oK OTHOCUTE/IbHO OCel NPAMOYrONbHOM NOAOLWBbI GyHAAMEHTa CO CTOPOHAMMU a U b, m;

M, n M, - MOMEHTbI BHELIHMX CUA OT PaCyHeTHbIX HAarpy3oK OTHOCUTEJIbHO TEX XKe ocef/'1, KH-m;

F - pacyeTHaa BepTMKanbHasA Harpyska, KH, OoT cOOpy)KeHWa Ha OCHOBaHWe, BKAOYAA BeC
byHAAMEHTa U TPYHTA, /IeXKaLlLero Ha ero ycTynax;

Mgs - 4acTb MOMEHTa BHEWHWUX CuA, KH-m, BOCMpMHMMaemasa KacaTe/lbHbIMW CUNAMMU
CMep3aHUA MHOTONIETHEMEP3/IOr0 TPYHTa C OOKOBbIMM MOBEPXHOCTAMM HUXKHEN CTyNeHu
byHaameHTa BbicOTON h, U Bbluncaseman no dopmyne

Maf = YtYCRafhpabr (714)

rae y: Uy - 06o3HauyeHus Te xe, yto B bopmyne (7.2);
Rqf - pacyeTHOe conpoTUB/EHME MEP3NIOTro FPYHTa caBury, Kla, npuH1umaemoe no 7.2.3.

Mpw aKCcLEHTPUCUTETE HArpy3KM OTHOCUTENIbHO 04HOM ocn dyHAameHTa (e, = 0) gonycKaeTtca
My, KH-m, onpepenatb no popmyne

Mas = v¢ycRashpa(b + 0,5a), (7.15)

rae a - CTopoHa noaoLBbl d)pr,ameHTa, napannenbHaa NJ10CKOCTU AEVICTBMH MOMEHTa, M.

7.2.13 PacueT cBaliHbIX GpyHAAMEHTOB Ha AENCTBME FOPU3OHTA/IbHbIX HArpy3oK (cun u/unm
MOMEHTOB) W BO3A4ENCTBUI (TeMnepaTypHOro paclWMpPeHUsa pPOCTBEpPKA M np.), cneayet
NPOU3BOAUTL C YY4ETOM WHXKEHEPHO-TeOKPUOIOTUYECKUX YCNOBUMN W3 YCNOBUA COBMECTHOM
paboTbl CBAM U FPYHTOBOrO OCHOBAHMA C MCMO/Ib30BAaHNEM anpobMPOBAHHbLIX FEOTEXHUYECKMX
nporpamm. PacyeTHas cxema A0/KHa OoTBeyaTb TpebosaHuam 7.1.2 CN 24.13330. MeToauKa
pacyeTa A0/IKHA YYUTbIBATb BAMAHWE NPOAOABHOM CUAbI Ha M3TMD, a TaKkKe NoNepPeYHbIX CUN U
aAedbopmaumini Ha NPOAOAbHOE CXKaTMe CTBOJIA CBaM.

Bsaumogenicteme cBanm C rpyHTom (no 6OOKOBOM MNOBEPXHOCTM W HUNKHEMY Topuy)
AOMYCKAETCA YYUTbIBAaTb C MNOMOLLbID HENMHENHbIX KOHTAKTHbIX 3/1€MEHTOB (KOHTAKTHOM
mogaenu). Mpu manbix (Yynpyrux, MMHenHbIX) AePpopmMaumsax *KEeCTKOCTb KOHTAaKTHOroO 3/ieMeHTa
[AO/IKHA COOTBETCTBOBATb CTAHAAPTHLIM AeOPMALMOHHBIM XapaKTEPUCTUKAM FpyHTa (Mogynb



nAedopmaumnin, KoapduumeHTt MNyaccoHa). MpPoYHOCTb M naacTuyeckne Aedopmalmn TPyHTa
(KOHTaKTHbIX 3N1eMeHTOB Y 6OKOBOM MOBEPXHOCTM CBaW U MoA €e HUKHUM TOpLuoM) creayet
paccyMTbIBATb C MPUMEHEHMEM YCI0BMA NpeaenbHoro pasHosecus KynoHa-Mopa. Mpu pacyete
CBalHbIX TPYMNMN XapaKTepPUCTUKM KOHTAKTHbIX 3/1EMEHTOB c/ieayeT onpeaenatb C y4eTom
B3aMMOB/IMAHMA MEXKAY CBAaAMM Yepes rPyHT.

[na pacyeToB cBalHbIX GYHAAMEHTOB COOPYKEHUI || ypOBHA OTBETCTBEHHOCTU A,0MYCKaeTcA
MPUMEHEHMNE JIMHENHbIX KOHTAKTHbIX 3/1EMEHTOB NPW YCAOBUM MpPOBeAEeHMA pacyeta Mo
npunoskeHno I CM 24.13330 C YYETOM WHMKEHEPHO-TEOKPUONOTUYECKMX YCIOBUIN COFNACHO

npunoxeHuio XK.

7.2.14 PacyeT ¢yHAAMEHTOB, BOCNPUHUMAIOLLNX 3HAYUTENIbHbIE TOPU3OHTA/IbHbIE YCUANUA,
cnefyeT NPOM3BOANTb HA NIOCKUI CABUT B COOTBETCTBUM C TpeboBaHUAMM CIM 22.13330.

7.2.15 PacyeT OCHOBAHWI MO BTOPOW rpynne npeaesibHbIX COCTOAHMI (Mo aedopmauunsam)
NPOM3BOAMUTCA UCXOAA U3 YCOBUA

S<sy, (7.16)

roe S - Aepopmauma NAACTUYHO-MEP3/IOr0 OCHOBAHMA MOJ HAarpysKow OT COOPYXKEeHWs,
onpeaensemas CornacHoO yKasaHusam 7.2.16 1 7.2.17;

S, - NpeaenbHo aonyctumas gepopmaums OCHOBAHMA COOPYMKEHMA 33 PACYETHbIN CPOK ero
3KCN/lyaTaLumm, onpeaenseTca cornacHo Cn 22.13330.

7.2.16 Ocagku OCHOBaHMN ¢GYHOAMEHTOB, BO3BOAMMbBIX Ha MAACTUYHO-MEP3/bIX TPYHTAX,
cnepyet onpenenAaTb:

a) ansa ctonbyaTbix GyHAAMEHTOB - B COOTBETCTBUM C YKasaHMAMM CM 22.13330, NpUMeHss
PacYETHYIO CXemMy B BUAE JIMHEWHO-AeDOPMUPYEMOrO MOAYNPOCTPAHCTBA WAN JIMHEMHO-
AedopmMmmnpyemoro cnos KOHEYHOM TOLWMHBI C Y4ETOM YKa3aHui 7.2.17;

6) ANnA OAMHOYHbIX CBaWHbIX GYHAAMEHTOB - MO AaHHbIM MOMEBbLIX MCMbITAaHUIA CBaW
CTaTUYECKOM BAABAMBAIOLWLEN HArPy3KOM, a ANA KYCTOB MM TPYMM CBai - COMIACHO YKa3aHMAM
CM 24.13330 € UCNOJIb30BaHNEM PaCYETHbIX CXEM, OCHOBAHHbIX HA MOZE/IN TPYHTA KaK IMHENHO-
aedopmunpyemoii cpeabl.

PacueTHble AedhopMaLMOHHbIE XapPaKTEPUCTUKN NNACTUYHO-MEP3/bIX TPYHTOB (KoadpdpuumeHT
CKMMaemoctn Oy wanm  moaynb  aedopmaummn  Ef)  cnegyeT nNpuHMMaTb N0 AAHHbIM
KOMMNPECCUOHHbIX WUCMNbITAHUI B COOTBETCTBUM C TOCT 24586 NpM pacyeTHOM TemnepaType
rPyHTa, ycTaHas/mBaemoi no ¢opmyne (7.8).

7.2.17 OcapKu OCHOBAHWW, CNOMEHHbIX CUAbHONBAUCTBIMA TPYHTaMW U NOA3EMHbIMU
NbJaMU, @ TaKXKe B Cyyasnx 3arpyeHua GyHAAMeHTOB Npu TemnepaType rpyHTOB OCHOBaHUA
BbllIE PACYETHbIX 3HAYEHMUM, MPUHATLIX ANA YCTAHOBMBLUEIOCA 3KCMNYATaLMOHHOIO pexuma
(7.2.5), cnepyeT onpenenaTb C y4eTOM U3MeHeHUa AedpOopPMaLMOHHBIX XapaKTepPUCTUK FPYHTOB B
3aBMCMMOCTM OT TEeMMepaTypbl M BPEMEHW, a TaKMKe Pa3BUTUA MNACTUYECKUX adedpopmaLmii
Nba, COTNACHO YKa3aHUAM 8.8 M NPUNOXKEHUA U.



7.3 Pacuer ocHoOBaHWiIT W (YHIAMEHTOB TPH HCIOJH30BAHHM MHOTOJIETHEMEP3JIbIX
rpyHTOB N0 npunuuny |1

7.3.1 PacyeT oCHOBaHMW U GyHAAMEHTOB NO NEepBOM rpynne npefenbHbiX COCTOAHUM (no
HecyLuel cnocobHOCTN) HAANEKNUT NPOM3BOANUTL B COOTBETCTBMM C TpeboBaHuamuM CM 22.13330,
ANA cBaliHbIX PYyHAAMEHTOB - B COOTBETCTBMMU C TpeboBaHUAMM CM 24.13330, C y4€TOM YKa3aHUM
7.3.15-7.3.17.

NpumeuvaHue - PacyeTHble CONPOTUBIEHNA OTTAABLLUMX WM OTTaMBAKOLLMX TPYHTOB BAO/Ib BOKOBOW
NMOBEPXHOCTM cBal, MNpuHMMaemble no CIM 24.13330, cneayet 6paTb € NOHMMKAOWMMMU
Ko3pdMUMEHTaMU, MPUHUMAEMbIMU COTIAaCHO npumedanHuio 2 (7.2.2).

7.3.2 PacyeT OCHOBaHMI MO BTOPOW rpynne npefesbHbIX COCTOAHUI (N0 aedopmaumam)
cnefyeT Npou3BoAUTb, KaK NPaBMIO, C yY4ETOM COBMECTHOM PaboTbl OCHOBAHUA U COOPYKEHMS.
PacyeTt ocHoBaHM no gedopmaumnam 6e3 yyeta COBMeCTHON paboTbl OCHOBAHMA U COOPYHKEHMUA
AONYCKAEeTCA BbIMNONMHATb B C/Ay4anaX, NpenycMoTpeHHbix CM 22.13330, a TakXe Ana Bblbopa
NPUHUMNA WCMONb30BAaHUA MHOTFONETHEMEP3/bIX T[PYHTOB B KayecTBe OCHOBaHUN M
HeobXxoAMMbIX MEPONPUATUIA AN YMeEHbLIEHNA AedopMaLmnit OCHOBAHUA.

7.3.3 PacuyeTbl OTTaMBaloWMX OCHOBaHWIM no Aedopmaumam HeobxogMMO MNPOU3BOAUTL B
npegenax pacyeTHoW rNybuHbI OTTaMBaHMA TPYHTOB B OCHOBAHWM COOPYMKEHWA 33 3a4aHHbIN
CPOK ero aKkcnayaTauuu t, C y4eTom pa3BUTUA 30HbI OTTaUBaAHUA BO BPEMEHM.

PacueTHyto rnybuHy OTTaMBaHWUA FPYHTOB B OCHOBaHWUM COOPYKEHUA ceayeT onpenenaTtb Ha
OCHOBAHWW pacyeTa TEMNOBOro B3aMMOAENCTBUA COOPYKEHUA C MHOTONETHEMEP3/IbIM FPYHTOM
C yyeTom GOpPMbl, pPasmMepoB W TEMNJOBOTO PEXMMA COOPYNKEHMA, TemnepaTypbl U
Tennopun3nyeckmx CBOMCTB rPyHTOB OCHOBaHMA.

Ona npocTbix N0 ¢opme COOpPYKEHUIM C paBHOMEPHOM NO NAOLWAAM TEMNEpPaATypol, B TOM
yncne AnAa 3arnybNeHHbIX COOPYXKEHWIN, pPacyeTHyl TAyO6uUHY OTTaMBaHUA FPYHTOB B UX
OCHOBAHWW H fonycKaeTca onpeaenaTb No npunoxexuio K.

7.3.4 PacuyeT ocHoBaHMM no gedopmaumam b6e3 yyeta coBMeCTHOM paboTbl OTTaMBatOLLEFO
OCHOBAHMA N COOPYKEHUA HAANEKUT NPOU3BOAMUTL UCXOAA U3 YCNOBUA

s<s,, (7.17)

roe s - ocafka OcCHoBaHuA @yHOameHTOB (coBmecTHaa paedopmauma OCHOBaHMA U
COOPY)KEHMA NpPWU OTTaMBAHUKM TPYHTOB B NpOLECCe 3IKCMyaTauuum COOPYXKEHUA NoA
BO34eNCcTBMEM COBCTBEHHOrO Beca rpyHTa U AOMNOAHUTENbHOM HarpyskM OT COOPYMKEHMA B
npeaenax pacyeTHou rnybuHbl oTTansaHua H);

S, - NpeAenbHoe 3HayeHMe ocagKuM OCHOBaHUA ¢dyHAameHTa (coBmecTHol aedopmauuu
OCHOBAHMA U COOPYXEHWs), ycTaHaBAMBaemoe cornacHo CM 22.13330, a Ana mMocToB - CN
35.13330.

7.3.5 PacyeTt ocHoBaHM K dyHOAMeHTOB Mo aepopmaumam C y4eTOM COBMECTHON paboTbl
OCHOBAHMA N COOPYXKEHUA CneayeT NPOU3BOAUTL UCXOAA U3 YCNOBUA



F,
F,s &,
TTa (7.18)
roe Fr - pacyeTHble yCUAMA, BO3HMKaKOLWME B 3N1eMeHTaX KOHCTPYKLMI COOpPYXeHUA npwu
HEPABHOMEPHbIX OCaAKaX OTTanBaoWero oCHoBaHuA,

Ffd - npegenbHble 3Ha4YeEHMA CONPOTUBNEHUNA 3S/1EMEHTOB KOHCTPYKUUMN COOPYXKEHUA,
paccynTbiBaemble MO HOPMaM NPOEKTUPOBAHNA COOTBETCTBYHOLLNX KOHCprKLLMVI;

Ye - KO3OOULMEHT ycnoBuit paboTbl CUCTEMbI «OCHOBAHMWE-COOPYMKEHMEY, NMPUHUMAEMbI
paBHbim 1,25;

Yn - KO3OPUUMEHT HAAEKHOCTU NO HA3HAYEHUIO COOPYIKEHMUA, NPUHMMAEMbIN paBHbIM 1,2,
0,95 1 0,9 cooTBeTCcTBEHHO AN coopyKeHuit |, Il n |l ypoBHeWn OTBETCTBEHHOCTH.

PacueT ycunuii B anemeHTax GyHAAMEHTHbIX KOHCTPYKUMNIA U PEaKTUBHbIX AaBAEHWUIN TPYHTOB
cnegyet BbIMOJIHATb, KaK NpPaBWMAO, YUCAEHHbIMUM METOAAaMW Ha OCHOBAHWM YpaBHEHUI
CTPOUTENBHON MEXaHUKN C YYETOM 3aBUCUMOCTEN PEaKTUBHbIX AAB/IEHUN OT HepPaBHOMEPHbIX
0CafoK OCHOBaHMA. lMpu 3TOM OTTaMBaloWee OCHOBaHME AO0MYCKAeTCA PacCMaTpuBaTb Kak
JNINHeNHO-AePOoOpPMUPYEMbBIN  CNOM  KOHEYHOW TOALWMHLI. JlonycKaeTcs MPUMEHATb Apyrue
pacyeTHble CXembl, B TOM 4MCAe C MCNONb30BaHMEM BEPOATHOCTHbIX METOAOB PacyeTa,
YUYUTbIBAKOWMX CTAaTUCTUYECKYID HEOAHOPOAHOCTb OCHOBaHMA. [puM pacyeTe OCHOBAHWN W
dyHAameHTOB no aedopmaumam cpeaHee JaBfeHMe Ha OCHOBaHMe o4 NOoAOLWBOM
dyHOAMEHTa OT OCHOBHOIO COYEeTaHMA Harpy3oK He A40/1KHO NPEeBbIWaTb PAaCcYeTHOro AaBieHuA
Ha OCHOBaHWe R, onpeaensemoro B COOTBETCTBMM €O CM 22.13330 MO pacCYeTHbIM
XapaKTepUCTUKaM OTTanBatOLMX FPYHTOB.

7.3.6 OcaaKy OTTaMBaloWEro B MPOLLECCe 3KCMAyaTauumn COOPYMKEHUA OCHOBaHWA cnedyeT
onpeaenatb no popmyne
S =St +Sp, (7.19)

rae Sy, - CoOCtaBaAwOUWaA 0Caakn OCHOBaHWA, O6yCJ'IOBl'I€HHaF| ,Cl,er/'iCTBMEM cobcTBeHHOro Beca
OTTamBaloOLWEero rpyHTa, onpegenAaemasn no ykasaHuam 7.3.7,

Sp - COCTaB/AOLLAA OCAAKM OCHOBAHMA, 0BYCNOBNEHHAA AOMNONHUTENbHbIM AABNEHUEM HA
FPYHT OT AENCTBMA BECA COOPYIKEHMUA, onpeaenaemasn no yKasaHusam 7.3.9.

7.3.7 CocTaBAAIOLLYIO OCaZKM OCHOBAHUA Sy, M, HAANEXUT onpeaensaTb no Gopmyne

-’*=§(4u+‘”m°m)"a (7.20)

rae n-4ncno BblAeNeEHHbLIX NPU pacyeTe CN0EB NPyHTAa,

Athi VW My i - KOIOOULMEHT OTTaMBaAHUA, 0NN e4UHULBI, U KOIPPUUMEHT cxumaemocT, Kla’
! i-ro cnos oTTaMBaOLLETO rPYHTA, NPUHUMAEMbIE MO SKCNEPUMEHTANbHBIM AaHHbIM COrNAcHO
yKa3aHuAm 7.3.8;



Ogg,i - BEPTUKaA/IbHOE HanpaxXeHune oT cobcTBEHHOro Beca rPYyHTa B cepeguHe i-ro cnos
rpyHTa, Kla, onpegenaemoe pacyetom gna Fny6VIHbI Z; OT YPOBHA NNAaHNPOBOYHbIX OTMETOK C
y4eTOM B3BeLWLNBaOLWero ILl,el\/IICTBl/IS:I BOAbl,;

h; - TONWMHA i-ro cNnos OTTaMBaOLLENO FPYHTA, M.

MpumeuyaHue - B3BewwuBalowee AeilCTBME BOAbl MPU OMPEAENEHUN Sy, CNefyeT yuuTbiBaTb A5
BOAOMNPOHMLAEMbIX FPYHTOB, 3a/jeralolMx HUMKE PacyeTHOro YPOBHA MNOA3EMHbIX BOJ, HO Bbiwe
BOLOYyMopa.

7.3.8 KoadpdpuumeHTbl oTTanBaHma Ay, U CKMMAEMOCTM OTTauBaOWEro rpyHTa Oy, HaANEXKUT
YyCTaHaB/IMBaTb, KaK NPaBW/O, MO pe3yabTaTaM NOEBbIX UCMbITAaHUIN MeP3/bIX TPYHTOB ropAYnm
WTAaMNOM MO MmeToamKe TOCT 20276. Ecnn 3HaveHuAa Ay UM My, NOAYYEHbl NO  AAHHbIM
NlabopaTopHbIX UCMbITAHUIN TPYHTOB, TO MX pacyeTHble 3HaAYeHUs MNpu onpeaesieHnuU 0cagokK
OTTAaMBAIOLLErO OCHOBAHMA CleAyeT YMHOXaTb Ha NOMNpPaBoYHbIM KoadduumeHT k; = 1 + Aij, rae
Ai; - pa3HOCTb MeXAy CYMMapPHOW JIbAUCTOCTbIO i-r0 C/I0St TPYHTA U IbANCTOCTbIO UCMbITAHHOTO
obpasua, B3ATOro M3 3TOro cnos. flonyckaeTca BBOAWTb MOMPAaBKU 3a HEMOJ/IHOE CMblKaHue
MaKponop 7] HabyxaHue OTTaMBatlowWEero rPYHTa, ecnm 37O NnoATBEPKAEHO
3KCNEePUMEHTA/IbHbIMM AAHHBIMMU.

7.3.9 CocTraB/iAOLWYO OCagKM OCHOBAHUA S,, M, NMPU PacyeTHOW CXeme B BUAE JINHEWHO-
AedbopMmMpyemMoro cnoa KOHEYHOM TOJILWKUHBI cieayeT onpeaenaTtb No popmyne

s,=m§:mm-m

(7.21)

roe po - AONOJHUTENbHOE BeEPTUKANbHOE [AaBNeHWe Ha OCHOBaHMe nog NoAOoLWBOM
dyHAameHTa, KMa;

b - wnpnHa nogowsbl GyHAAMEHTA, M;

k, - 6e3pasmepHbIt KO3IhOMUMEHT, onpeaensemblit no Tabauue 7.6 B 3aBUCMMOCTM OT
oTHoweHuAa z/b, roe z - pacctosiHMe OT NoAoWBbl GyHAAMEHTA A0 HUXKHEW rPaHULbl 30HbI
OTTauBaHMWA UM KPOBIM HEMNPOCAAOYHOIO NPU OTTaMBAHUMU TPYHTA, M;

. -1
Myp i - KOIOOULMEHT CHUMAEMOCTH i-ro CNOA FPYHTA, KMa™;

ki - KoapduumMeHT, onpeaensemblii No Tabauue 7.6 B 3aBUCMMOCTM OT OTHOLIEHUA z/b, rae z
- paccTosiHWe OT NoAoLWBbl PyHAAMEHTA 40 cepeamHbl i-ro CNoA rPyHTa, M;

ki v ki1 - KOapduMUMEHTbI, onpeaensaemble no Tabanue 7.7 B 3aBUCUMOCTM OT OTHOLLEHWUI a/b,
zi/b v z;1/b, roe z; n z;.1 - paccTosHME OT NOAOLWBbI GyHAAMEHTA COOTBETCTBEHHO A0 MOAOLWBbI U
KPOB/IN i-r0 CNOA FPYHTa, M.

Hpumeanue - Pacuer pa3BUTUA OCagOoK OTTaunBawuwiero OCHOBaHMA BO BpemMeHU cnepyert
nponssoanTb no CKOpOCTH npoTanBaHUA rPYHTOB nog COOpyXeHunem, onpe,a,enﬂemoﬁ
TennoTeXHN4YeCKMM pacyeTom.

Tabnuua 7.6



Kosdduunent k,,; AnAa rpyHTOB
z/b kn necyaHbIX U
KPYNHOO6/10 MOYHbIX . CYrMHKOB rAVH
cynece
0-0,25 1,35 1,35 1,35 1,36 1,55
0,25 -0,5 1,25 1,33 1,35 1,42 1,79
05-15 1,15 1,31 1,35 1,45 1,96
1,5-3,5 1,10 1,29 1,35 1,52 2,15
3,5-5,0 1,05 1,29 1,35 1,53 2,22
5,0 1,00 1,28 1,35 1,54 2,28
Tabnuua 7.7
KoadduumeHt k npu a/b
z/b
1 1,4 1,8 2,4 3,2 5 10
0 0 0 0 0 0 0 0
0,2 0,100 0,100 0,100 0,100 0,100 0,100 0,104
0,4 0,200 0,200 0,200 0,200 0,200 0,200 0,208
0,6 0,299 0,300 0,300 0,300 0,300 0,300 0,311
0,8 0,380 0,394 0,397 0,397 0,397 0,397 0,412
1,0 0,446 0,472 0,482 0,486 0,486 0,486 0,511
1,2 0,449 0,538 0,556 0,565 0,567 0,567 0,605
1,4 0,542 0,592 0,618 0,635 0,640 0,640 0,687
1,6 0,577 0,637 0,671 0,696 0,707 0,709 0,763
1,8 0,606 0,676 0,717 0,750 0,768 0,772 0,831
2,0 0,630 0,708 0,756 0,796 0,820 0,830 0,892
2,5 0,676 0,769 0,832 0,889 0,928 0,952 1,020
3,0 0,708 0,814 0,887 0,958 1,011 1,056 1,138
3,5 0,732 0,846 0,927 1,016 1,123 1,131 1,230
4,0 0,751 0,872 0,960 1,051 1,128 1,205 11316




KoadduumeHt k npu a/b
z/b
1 1,4 1,8 2,4 3,2 5 10
6,0 0,794 0,933 1,037 1,151 1,257 1,384 1,550
10,0 0,830 0,983 1,100 1,236 1,365 1,547 1,696
16,0 0,850 1,011 1,137 1,284 1,430 1,645 2,095
20,0 0,857 1,021 1,149 1,300 1,451 1,679 2,236

7.3.10 OcagKy OCHOBaHWA S NpW NpeaBapUTEIbHOM OTTaMBaHUM WUAM 3aMeHe /IbAUCTbIX
FPYHTOB fi0 rNy6uHbI hy, iy ANA YMeHblEeHUA aedopmaLmii OCHOBaHMA (6.4.2), a TaKXKe B C/Iy4anXx,
Korga C/0M CEe30HHOro MPOMEpP3aHUA-OTTaMBaHMA HE CAMBAETCA C MHOrOoJIeTHEMEP3/bIM
rPYHTOM, ciedyeT onpenenatb no popmyne

S =Spth+ Sad, (7.22)

roe  Spen - OCafKa YNIOTHEHMA MNpeABapuTeNbHO OTTAAHHOTO, 3aMEHEHHOro Wau
€CTEeCTBEHHOr0 HEMEpP3/10r0 CN0A TPYHTA TOALUMHOM hy ¢, NOA BO3AENCTBMEM BECA COOPYKEHMA,
onpegensiemasi B COOTBeTCTBMM co CM 22.13330;

Sad - AONONHUTENbHAA OCaAKa OCHOBAHMA NPWU OTTaMBAHUM MHOTONETHEMEP3/bIX FPYHTOB B
npouecce 3KCNayaTauuu COOPYXeHusa, onpegensemaa no ¢opmyne (7.20) Ana MHTepsana
rnyouwH diy, - hpe, Toe dy - pacyeTHas rnybuHa OTTaMBAHWMA TPYHTA, CYUTAA OT YPOBHA
NNaHUPOBKM NOJ, 34aHMEM, YCTaHaB/IMBaeMana TEMIOTEXHUYECKUM PacyeToOM Mo MPUNOKEHUIO
K.

rnybuHy npenBapuUTeNbHOrO OTTaUMBAHWUA WM 3aMeHbl TPYHTOB OCHOBaHWA hy., cneayet
yCTaHaBAMBaATb UCXOAA U3 YC/I0BUA

Sp,th + Sad < Su, (723)

rope s, - npeaenbHo Agonyctumaa pAgnaa  AaHHOro CoopyXeHnAa oO0CaaKa OCHOBaHWA,
npuHnmaemas no 7.3.4.

7.3.11 KpeH ¢yHAaAMeHTa i Ha OTTaMBalOWEM OCHOBAHWMW, BbI3BAHHbIA BHELEHTPEHHbIMMU
Harpy3kamm, HepaBHOMEPHbIM OTTaMBaHMEM N HEOAHOPOAHOCTbIO FPYHTOB, A TaKKe BANAHMEM
611M3KO pacnofioXKeHHbIX GyHAAMEHTOB, cneayeT onpeaenatb no ¢opmyne

i=(sq-5p)/b, (7.24)
rOe Sy U S, - 0cafika Kpaes GpyHAaMeHTa;
b - pasmep pyHAAMeEHTa B HanpaBNeHUN KpeHa.

7.3.12 PacyeT rubKMx NEHTOUHbIX GYHAAMEHTOB Ha OTTAMBAIOLLMX B NMpoLEcce 3KcnayaTaumm
COOPYKEHMUA TPYHTAX HAANEKMUT NPOM3BOAUTL C YYETOM MepPemMeHHOM No AAnHe dyHAAMEHTa
OCaflKW  OCHOBaHWA, OOYCNOBNEHHON HEPaBHOMEPHbIM  OTTaMBAaHMEM TPYHTOB  NOA,



coopykeHueM. Mpu onpeaeneHnn peakTUBHbIX AaBNEHUI OTTanBaOLWEro rpyHTa Ha noAowsy
dyHAaMeHTa A0NYCKAeTCa pacCMaTpmMBaTb OTTaMBAIOWMIA TPYHT KaK NNHeHO-gedopmmpyemoe
OCHOBaHWeE, XapaKTepmnsyemoe nepeMmeHHbIM No ganHe GpyHaameHTa KoadOULMEHTOM NOCTENN.

7.3.13 OcagKy s cBaliHbIX PYyHAAMEHTOB U3 BUCAYMX CBaAM, NOFPYHKEHHbIX B NpeaBapuUTenbHO
OTTasAHHbIE TPYHTbI, B TOM YMCAe NPU UX JIOKANbHOM OTTaMBaHuK (6.4.3), cnegyeT onpeaenatb
KaK ANAa YCNOBHOro ¢dyHAamMeHTa, rpaHMLbl KOTOPOro NPUHUMAOTCA cornacHo CM 24.13330. Mpwu
3TOM c/ieflyeT yYnTbiBaTb BOSMOMKHOCTb NPOABAEHMUA OTPULATENbHbIX (HEFaTUBHbIX) CUN TPEHMUA
no NepumeTpy YyC/I0BHOro GpyHAAMEHTA MAM NO NOBEPXHOCTU OTAENbHbIX CBal (7.3.16), a TaKKe
BO34ENCTBME TOPMU3OHTANbHbIX YCUAUM Ha @yHAAMEHTbl B NepUPEepUitHbIX 4YacTAX 30Hbl
OoTTamBaHwuA.

7.3.14 PacyeT cBali-CTOEK MO Hecyuwlel CrnocobHOCTU NMPU ONUPaAHUM UX Ha CKajlbHble UK
ApYyrve ManocKumaemble NPy OTTAaMBAHUM TPYHTLI CaeayeT NPoM3BOAUTbL UCXOAA U3 YCNOBMA

E

Fs=—y
e (g (7.25)

rae F - pacyeTHaA HarpysKa Ha cBato, KH;

F, - Hecyw,aa cnocobHOCTb OCHOBaHMA OAMHOYHON CBau, KH, onpeaensemas no yKasaHUaM
7.3.15;

Yk - KO3OOUUMEHT HaZEKHOCTU, NPUHMMAEMbIN B COOTBETCTBUM C yKa3aHMAMM CIM 24.13330 B
3aBUCMMOCTM OT BMAA COOPYXKEHMUA, KOHCTPYKUMM GYyHOAMEHTOB W MPUHATOrO crnocoba
onpeaeneHuna Hecyllen cnocobHoCTH cBaf;

Yp - KOIOPUUMEHT ycn0BUIN paboTbl rpyHTa N0 HOKOBOWN NMOBEPXHOCTM CBAW B NpeAe/iax 30Hbl
OTTaMBaHUA, onpeaensiemMblit MO ONbITHbIM AAHHbIM C YY4ETOM CNOCO6O0B MOrPy)KEHUA CBaW; B
3anac HageXHOCTM AOnycKaeTca NPUHUMaTL: ¥, = 1,1 - ana 3abueHbIX 1 6ypo3abusHbIX; v, = 1
Ana 6ypoHabuBHbIX M BYPOONYCKHbIX CBaW C LLeMEHTHO-NeCcYaHbIM 3aMoHUTENEM Ma3yX U Y, =
0,9 - Ana 6ypoonycKHbIX CBal C Nbl€BATO-F/IMHUCTBIM 3aMOIHUTENEM Na3yX;

Fneg - OTPULATENbHAA (HEraTUBHAA) cMna TpeHua, KH, onpegensemas no ykasaHuam 7.3.16.

7.3.15 Hecyulyto cnocobHOCTb OCHOBaHWA CBau-CTOMKW F,, KH, cneayeT onpeaenaTtb Mo
dbopmynam ana 3allemMNeHHbIX CBal-CTOEK, 3aAenaHHbiX B HEBbIBETPEsNblA CKa/lbHbIN (6e3
cnabbix NPOCNOEK) rPYHT HE MeHee Yem Ha 0,5 m

Fu=(RenAlYg)(1 + 0,4l4/d,); (7.26)

ANnAa He3aweMNeHHbIX CBan-CTOEK

FReaAd

" (7.27)

roe Rc,n - HOpMaTUBHOE 3Ha4YeHWNe BPEMEHHOIO COMPOTUBAEHNA TPYHTa NOA4 HUXKHUM KOHLLOM
CBak OAHOOCHOMY CXKaTUKO B OTTaABLIEM BOAOHACbIWEHHOM COCTOAHUMN, KMa;



A - NnoWaab oNUPaHMA cBau Ha rPYHT, M°, MPUHMMAEMan ANA He3alleMIeHHbIX CBai-CToek
CN/IOWHOrO CEYEHUA MU NONbIX, HUKHUIA KOHEL, KOTOPbIX 3aMo/IHEH B NpeAeniax BbiCOTbl TPeX
AnameTpoB 6eTOHOM, paBHOW NOWAAM MOMEPeyYHOro cedyeHua BpyTTo; ANA 3alleMIeHHbIX
CBaM-CTOEK - NJ0WaAmn NonepeyYHoro ce4eHmnn HUKHe Yactu (3a60s) CKBaXKMHbI;

Yg - KO3PPUUMEHT HaAEXKHOCTU MO FPYHTY, NPUHUMAEMbINA: ANA He3aLeMIeHHbIX CBal-CTOeK
pasHbim 1,0, 4nA 3awemneHHbix - 1,4;

l; n d, - cooTBETCTBEHHO rNybUHA 3a4e/NKM CBaM B CKaNbHbIM TPYHT M Haubonblee
nonepeyHoe ceyeHne 3a4eNaHHOM YacTn CBau, M.

s
+04-=%
1 0'4d

3HavyeHune dakTopa 3arnybneHms r NpuHMMaeTca He bonee 3.

[nAa OKOHYATeNbHbIX PAacYeTOB OCHOBAHMW COOPYMKEHUM, a TaKKe OCHOBAHWW, CNOMKEHHbIX
BbIBETPE/IIMW, PAa3MArYaeMbIMK, CO CNabbIMM NPOCNIOMKAMWN CKaNbHbIMU FPYHTaMM, HECYLLYHO
CNocobHOCTb CBaW-CTOMKM F, cnepyeT MpPUHMMATbL NO pe3ynbTaTaM  MCNbITAaHUA  CBal
CTaTUYECKOM Harpy3Kom.

7.3.16 OtpuuatenbHas (HeraTMBHas) cuna TPEHWA OTTaMBalOLWLEro rpyHTa no 60oKoBoW
NoOBEPXHOCTM CBaM

Fop=u,) folt

1 (28)

roe up, - nepumMeTp nonepeyHoro ce4eHna CBan, M,

fni - OTpULATENBHOE TPEHME i-TO CNOA OTTAMBAOLLErO rPYHTA NO HOKOBOW MOBEPXHOCTM CBAM,
KMa, onpesensemoe no OnbITHbIM AAHHbIM; AOMNYCKAETCA NPUHUMATb pacyeTHble 3HAYeHUs f,
no CI 24.13330;

h; - TONWMHA i-ro cnos OTTaMBalOLLEro rPyHTa.

7.3.17. PacueT KOHCTPYKUMUI CBaMHbIX GYHAAMEHTOB CnefyeT BbINOJIHATb B COOTBETCTBMU C
yKasaHuAMM CM 24.13330 C y4ETOM MHXKEHEPHO-TeOKPUONOFNYECKNX YCOBMI. PacyeT ceali no
NPOYHOCTN N gedopMaumnaM MmaTepmana MOXKET BbINOJHATCA MO PEKOMEHAAUMAM NPUNOKEHNA
X, C y4eTom oOTpuuLaTeNbHbIX (HEraTUBHbIX) CU/ TPEHMA OTTaMBalOLWLEro rpyHTa no 6oKoBoOW
MOBEPXHOCTU CBan F,.,, ONpegensembix No 7.3.16 M YCMAWA B CBaAX OT TFOPU3OHTA/IbHbIX
Harpy3oK v BO34eNCTBUI, OnpeseNeHHbIX COrTacHo 7.2.13.

7.4 Pacuet ocHOBaHMii 1 GyHIAMEHTOB IO YCTOWYMBOCTH M MPOYHOCTH HA BO3/leiicTBHE
CHJI MOPO3HOT0 IMy4YeHH sl

7.4.1 PacyeT OCHOBaHUI U GYHAAMEHTOB NO YCTOMYMBOCTM M MPOYHOCTM Ha BO3AENCTBME CUN
MOPO3HOr0 My4YeHUA T[PYHTOB cneayeT MPOM3BOAUTb KaK ANnA  YC/NOBMK  3KCMAyaTauuum
COOpPYXeHUA, TaK U ANA YyCNOBUIM Nepuoga CTPOUTENbCTBA, €C/IN A0 Nepenayn Ha GyHAAMEHTbI
NPOEKTHbIX HArpy3soK BO3MOXHO MNPOMep3aHWe T[PYyHTOB C/AOA CE30HHOro OTTaMBaHWA
(npomepsaHuA), nNpu  HecAMBalOWeENcA  Mep3fioTe - Tajloro  CNo0A  CO  CTOPOHbI



MHOTO/IeTHEMEP3/bIX TPYHTOB. MpKN HEOBXOAMMOCTM B NPOEKTE AO0KHbI BbITb NPEeayCMOTPEHbI
MeponpUATUA NO NPeaOoTBPALLEHMIO BbiNyYnBaHUA GpYHOAMEHTOB B Nepmnoa CTPOUTENbCTBA.

7.4.2 YcTouMBOCTb YHAAMEHTOB Ha [eNCTBME KacaTeslbHbIX CUA MOPO3HOrO My4YeHus
FPYHTOB HAA/IEXKUT NPOBEPATb NO TOCT 27217 UK YCNOBUIO

Tads—FSEF,
¥ (7.29)
roe Tgs - pPacyeTHaAa yAe/ibHafA KacaTe/ibHaa CUla NnyyvyeHusd, KI'Ia, npuHNUMaemaa CornacHo
YKa3aHnam 7.4.3;

As - nnowagb 6OKOBOM NOBEPXHOCTM CMep3aHuA PyHAAMeHTa B npegenax pacyeTHoOW
2
rnybuHbl CE30HHOrO NPOMEpP3aHNA-OTTaUBaAHUA TPYHTA, M*;

F - pacyeTHaa Harpy3ka Ha ¢yHAameHT, KH, npuHumaemaa c KoadpdpuumeHtom 0,9 no
Hanbonee HEBbLIrOAHOMY COYETAHWIO HArpy3oK M BO3AENCTBUI, BKIKOYaA Bblaeprusatolime
(BeTpoBble, KpaHOBbIE U T.M.);

F, - pacyeTHOe 3HauyeHMe CW/bl, YyAEepMBalolWelh ¢yHAAMEHT OT BbiNyymMBaHMA, KH,
NPUHUMaEMOe No yKasaHuam 7.4.4;

Yc - KO3bbUUMEHT ycnosuii paboTbl, NPUHUMaembIn pasHbim 1,0;

Yn - KO3QPULMEHT HAAEKHOCTM MO HA3HAYEHUIO COOPYKEHUA, NPUHUMAEMBbIM paBHbImM 1,1, a
ana GyHAaMeHTOB onop MocToB - 1,3.

7.4.3 PacyeTHYIO yAe/NbHYIO KacaTe/bHYl0 CWJy MOPO3HOro nyvyeHua g, KlMa, cnepyer
onpeaensTb, Kak NpaBmao, onbiTHbIM NyTem. na coopyreHun |l n lll ypoBHelM 0TBETCTBEHHOCTH
3HaYeHuA Ts, AOMYCKAETCA NPUHUMATL No Tabanue 7.8 B 3aBUCMMOCTM OT COCTaBa, BAAXKHOCTMU U
rnybuHbl CE30HHOIO NPOMEP3aHUA U OTTaUBaAHMA TPYHTOB dy,.

Tabnuua 7.8

3HayeHuA 1y, KMa, npu rnybuxe

CE€30HHOro npomepsaHnAa - oTTanBaHuA

[PYHTbI N cTEeNeHb BOA0HACHIWEHNA dep, M
1,0 2,0 3,0
FnnHUCTbIe Npu NnoKasatene TekydecTtu [, > 0,5, neckn menkune m 130 110 90

nbiaesaTble NpU cTeneHn BaaxHoctn S, > 0,95

FnuHnctole npu 0,25 </, < 0,5, neckn menkme u nbinesatble Npu 100 90 70
08 < S, < 0,95 KpynHOOG/OMOYHbIE C 3aMNOJHUTENEM

(rMMHUCTBIM, MesikonecyaHbiM U NblieBaTbiM) cBbiwe 30 %

FnuHnctole npu I, £0,25, necku menkne u noinesatblie npu 0,6 < 80 70 50

S, < 0,8, a Tak¥e KpynHOObB/OMOYHbIE C 3aMO/IHUTENEM




3HaveHua tp, KMa, npy raybuHe

Ce30HHOro NMpomep3aHunA - oTTanBaHMA
IPYHTbI M cTeneHb BOAOHACHIWEHNA sy, M

1,0 2,0 3,0

(rMMHUCTBIM, MenKonecyaHbiM U NblnesaTbim) oT 10 ao 30 %

MpumeyvaHus

1 MNpuBeaeHHble B TabavLe 3HAYEHUA Ty OTHOCATCA K MOBEPXHOCTM GeToHHOro ¢yHAameHTa. s
GYHAAMEHTOB U3 APYrMX MaTepuanos Tab/inuHble 3HAYEHUA Tg AO/IKHBI YMHOXATbCA Ha KO3GOULMEHT

Yaf, 3HAYEHNA KOTOPOro AaHbl B NPUNOKEHUN B.

2 Ana noBepxHOCTeW GyHOAMEHTOB, MOKPbITbIX CMELMANbHbIMU COCTaBaMW, YMEHbLUAIOWMMU CUIbI
CMep3aHuA, a TaKXe Mpu NPUMEHEHUN APYTUX NPOTUBOMYYMHHbLIX MEPOMNPUATUI, 3HaYeHue Tg creayeT

NPUHNUMATb Ha OCHOBAHWUW ONbITHbIX AdaHHbIX.

7.4.4 PacyeTHoe 3HayeHue cunbl F,, KH, yaeprusatowein GpyHaameHTbl OT BbiNyYMBaAHUA,
cnepyet onpenenstb No GopmMmynam:

NpyY UCNOJIb30BAaHNM MHOTOIETHEMEP3/bIX FPYHTOB NO NpUHUMNY |

Fmu3Rok;

(7.30)
npn NCNoN1b30BaHUN MHOTOZ1IETHEMEP3/1bIX TPYHTOB NO NPUHUKUNY I
n
E=3§fh (7.31)

rae u - NepUMeTP CeYeHMA NOBEPXHOCTM CABUTA, M, MPUHUMAEMbIA PaBHbIM: 1A CBAWHbIX U
cTtonbyatbix PyHOamMeHTOB 6e3 aHKepHOW NAWUTbI - MEepPUMETPY cevyeHuAa OyHAAMEeHTa; ANs
cTon64yaTbiXx PyHAAMEHTOB C aHKEPHOM NAUTOM - NEPUMETPY aHKEPHON NAUTDI;

Rsri - pacyeTHoe COMPOTWMBNAEHWE [-TO CNOA MHOFOJIETHEMEP3/ION0 TPyHTa CABWUTY MO
NOBEPXHOCTM CMep3aHus, KlMa, NpMHMMaemMoe No UCMbITAHUAM U TabanLam NPUNOXKEHUA B;

h; - TONWWNHAa i-ro cnos MepP3210ro Uanm Tanoro rpyHTa, pacnosioxKeHHOro HMXXe noaoLBbl CN0oA
CE30HHOTIo NPOMepP3aHNA-OTTAUBAHUA, M,

fi - pacueTHOE conpoTUBAEHME i-TO CNOS TaNOrO rPyHTa CABUIY NO NOBEPXHOCTU GYHOAAMEHT],
KlMa, NpUHMMaemoe B COOTBETCTBUM C TpeboBaHMAMM CM 24.13330, C y4eTOM MpMmedaHua K
7.3.1.

7.4.5 3aaHKepeHHbI cTonbyatbit GyHAAMeHT AoNXKeH ObiTb MPOBEPEH Ha OTPbIB CUAAMMU
MOPO3HOTO MNy4YeHWA CTOMKM ¢yHAAMeHTa OT aHKepHoW nautbl. Ycunenue Fp, KH,
pa3pbiBatoLLee 3aaHKepeHHbIN PyHAAMEHT, onpeaenseTca no popmyne




Fin = TnAsn - F, (7.32)

roe Ag, - naowasab 60KOBOM NMOBEPXHOCTU CTOWMKM dyHAAMEHTa, HaxoAAlencs B npeaenax
2
C/10A CE30HHOro NPOMepP3aHUA - OTTanBaHUA TPYHTa, M”.

7.4.6 [oBepxHOCTHble, Mmano3arnybneHHole ¢GyHAAMEHTbl W CBalHble  POCTBEPKM,
3aKNnagpiBaeMble B C/I0€ CE30HHOTO MNPOMEpP3aHuA - OTTauBaHWA TPYHTOB, cneapyet
paccynTbiBaTb NO YCTOMYMBOCTM HA AEMCTBME HOPMAbHbIX CUN MOPO3HOrO MyYeHUs M No
aedbopmaumam.

Yctonunsoctb ¢GyHOAAMEHTOB Ha [AeWCTBME HOPMAJbHbIX CWUJ  MOPO3HOFO MNy4YyeHuA
nposepseTca no popmyne

1

Ppd; <=

T= (7.33)

rae psm - YAeNbHOe HOPManbHOe AaBleHMe MyYeHMA FPyHTa Ha noAowsy pyHAAMEHTa U
pocTBEpPKa, KI‘Ia, yCTaHaB/1inBaemoe no OnbITHbIM AaHHbIM,

Af - nnowaap noaowsbl yHAaMeHTa M pocTBepKa, mM’.
OcTanbHble 0603HaYEHUA Te XKe, YTo B hopmyne (7.29).

PacueT no gepopmaumsam cneayeT Npom3BOANTb C Y4ETOM COBMECTHON paboTbl COOPYKEHMUSA
N HEepPaBHOMEPHO BbIMyYNMBAEMOrO OCHOBaAHMUA. My4YMHUCTOCTb FPYHTa cieayeT onpeaensaTb Nno
FOCT 28622. Mpu 3TOM, BO3HMKalOWME B pe3ynbTaTe HepaBHOMEPHbIX NOAHATUI M ONYyCKaHWUN
byHAAMEHTOB A0MNONHUTENbHbIE YCUANA B KOHCTPYKLMAX COOPYKEHUA HE A0/IKHbI NPeBbllaTh
npegenbHoO AOMNYCTUMbIX 3HAYEHW, @ KPeHbl M Mpormbbl He NpenaTcTBoBaTb HOPMasbHOWM
3KCNyaTaLMM COOPYKEHMUS.

8 Oco0eHHOCTH TPOEeKTHPOBAHUSI OCHOBAHUH M (YHIAMEHTOB HA CHJIbHOJBLIUCTBIX
MHOT0JIETHEMEP3JIbIX TPYHTAX U MOA3€MHBIX JIbAaX

8.1 T[pu NPOEKTUPOBAHMM OCHOBaHUM U  GYHAAMEHTOB HA  CUNbHONbOMUCTBIX
MHOTro/IeTHEMEP3/IbIX FPYHTAX U NOA3EMHbIX NbAax cneayeT npeaycMaTpuBaTh MCNO/b30BaHME
TaKMX FPYHTOB B KaYecTBe OCHOBaHWA, Kak NpasBuao, no npuHumMny . B cnydaax HeobxogmmocTu
MCNONb30BaHUA  CUNbHONLAMUCTBLIX TPYHTOB MO  NpuHUMNy || JO/MKHbI  06s3aTeNbHO
npeaycmaTpmMBaTbCcA MEeponpuATUA NO WX NpeaBapUTE/IbHOMY OTTaMBaHUIO WAM 3aMeHe
NbAMUCTbIX TPYHTOB Ha HENPOCAA0YHbIE HA PAaCYETHY FYyBUHY COrnacHo 6.1.6 1 7.3.10.

8.2 [na npepotepaweHua pedbopmaunii NOBEPXHOCTU NAAHUPOBKM Y COOPYKEHUNA W
pa3BUTMA TEPMOKapCcTa BCNeACTBME OTTAaMBAHWA MOA3EMHbIX NbAO0B WAN CUAbHONbAMUCTbIX
TPYHTOB, 3aneratowmx Ha Hebonbwolh rnybuHe OT NOBEPXHOCTU, Heobxoammo
npeaycmaTpmMBaTb YCTPOMCTBO TEM/IOU30NSALMOHHOM MOACBINKM U (MAM) Tenno3aWwmUTHbIX
S3KpaHOB B Npeaenax BCEW 3acTpamBaemol naowaaku. ToAlwMHA MNOACLINKM hs, a TaKxe
napameTpbl TEMNAO03aLWNUTHbIX 3KPAHOB OMPeAenAlTCA MNPOrHO3HbIM  TEMJIOTEXHUYECKUM
pacyeToM W3 YC/N0BMA COXPAaHEHWA MPUPOLHOro TEeMMepaTypHOro COCTOAHWUA TPYHTOB U



nonoxeHnA BerHeﬁ NOBEPXHOCTU MHOrOJeTHEMEP3/IOro rpyHTa WAM ee nosblweHua. Ona
CNNoWHbIX NOACbINOK 3Ha4YeHne hs, M, AONyCKaeTcAa onpeaenAatb no d)opN\yne

dy
=d, J12- %
N dﬁ{ Dn (8.1)

rae din, W dys, - HOPMaTMBHble T[NyBWMHbI CE30HHOTO OTTaMBaHWA COOTBETCTBEHHO
NPUPOAHOrO FPYHTA U FPYHTA NOACHIMNKKU, M, ONpeaensieMble COr1acHO NPUIOXKEHMUIO T;

d', - ponycTMmasn rnybrHa ce3oHHOro OTTauBaHUA NPUPOAHOIO rPYHTa Noa, NOACHIMKOW, M.

TpeboBaHMA K MmaTepuany MOACLINOK, cnocobam WX YKNAAKM W YNAOTHEHMA
YCTaHaBAMBAlOTCA B MPOEKTE C Y4E€TOM MECTHbIX YC/I0BUI 1 6.3.14 1 7.5.4.

8.3 OcHoBaHWA PyHAAMEHTOB, 3aKNaAblBaeMblX B npeaenax TOALWMHbI NOACLINKK, cneayeT
paccunTbiBaTb MO Hecylleit cnocobHocTn 1 aedopmaumam B COOTBETCTBMM C TpeboBaHuamuK CI
22.13330. Mpn OTCYTCTBUM MEPONPUATUIA MO YKPENAEHUIO0 OTKOCA MOACHINKK, PaccToAHWe oOT
LOKONIA COOPYXKeHNA A0 BPOBKM MOACLINKN AOMKHO BbiITb HE MeHee 3 M, a KPyTU3HaA OTKOCOB
noAacbinkn He 6onee 1:1,5 gna KpynHoob6A10MOYHbIX rpyHTOB, 1:1,75 - AnA neckos u 1:2 - ana
NPOoOYNX MaTepranos.

Ecan ctonbyaTble UAM NEHTOYHbIE GYHAAMEHTbI YCTAHABAMBAKOTCA HA MHOTO/IETHEMEP3/ble
FPYHTbI, COAEp)Kallume MoA3eMHble /bAbl, MeXAy MX NOAOLWBON M CAOEM NOA3EMHOrO NbAa
AOMIKHA ObITb MPOCNOIMKA MPUPOAHOrO TPYHTA, MUCKYCCTBEHHO Y/OXKEHHaA C YMNNOTHEHMEM
rPYHTOBAA nogylwka v (MAKn) HecyLWmii Ten103aWwmnTHbIN 3KpaH. TONWMHY NPOCNONKM (NOAYLLKK)
cnefyeT NPUHUMATb MCXOAA M3 pacyeTa OCHOBAHMA NO AedopMaumKn, HO HE MEHEee YeTBepTU
WKWPKUHbI  nogowsbl  ¢yHAameHTa. [lapameTpbl TENNO03aWMTHOrO 3KpaHa onpeaenatoTca
TENNOTEXHUYECKMM PacyeToM C y4yeTom Tenaonepenayn oT 34aHMA K FPYHTY OCHOBAHMA MO

dyHAAMEHTY.

8.4 Mpw ycTpoiCTBE CBalHbIX GYHAAMEHTOB Ha Y4YacCTKaxX C CUMAbHONbAMUCTBIMU TPYHTaMU W
NOA3EMHbIMU NbAaMu CAedyeT MPUMEeHATb BypoOonycKHble CBau C 3a/IMBKOM W3BECTKOBO-
MecyaHbIX WAM LEMEHTHO-MEecYaHblX PacTBOPOB C PACCTOAHMEM B OCAX He MeHee [AByX
AVaMeTPOB CKBaXKMHbl. CBauM He A0/IXHbI OMMPATbCA Ha MPOCAOWU NbAa, a NoA WX TOPLOM
cneAyeT ycTpauBaTb YMNNOTHEHHYIO TPYHTOBYHO MOAYLIKY TO/NWMHON HE MeHee AMaMeTpa CBaMu.
OTTamMBaHWe rpyHTa BOKPYr CBal 1 NOJ €€ HUXHUM TOPLOM He A0NyCKatoTcA.

8.5 PacyeT ocHOBaHM NO Hecylel cnocobHOCTU cneayeT NPOBOANUTL C Y4ETOM U3MEHEHMUA
TemnepaTyp B TeYEHME FKCNIyaTauuu:

ANA cTonbyaTbiXx PyHAAMEHTOB Ha CUJIbHOIbAUCTBIX TPYHTAX U NOA3EMHbIX /bAax - Mo 8.7;

ANA CBaMHbIX PyHAAMEHTOB B CUNbHObAMUCTBIX TPYHTaX - MO 8.9, @ B NOA3EMHbIX /ibAaX - N0
OAHHbBIM NONEBbIX UCMbITAHUI CBal CTAaTUYECKOW BAABAMBAIOLLEN HArPY3KOM.

8.6 PacueT ocHoBaHMi1 No gepopmaumam cneayert Npom3BoAMUTb:



anAa cTonbyatbIx dJYHAaMeHTOB Ha CUAbHONBLAUCTBLIX TFPYHTAX U NOA3EMHbLIX NbdaXx - MO
YKa3aHuAMm 8.8;

ANA CBalHbIX GYHAAMEHTOB B CUAbHOMBAUCTLIX FPYHTaX U NOA3EMHbIX NbAax - MO AAaHHbIM
NO/NIEBbIX UCMbITaHWI CBalA CTAaTUYECKOM BAABANBAIOLWLEN HArPy3KOM.

8.7 Cuny npeaenbHOro ConpoTMBAEeHUA (Hecyllylo CnocobHOCTb) OCHOBaHWA CTONA6YaTOro
dyHAAMEHTa Ha CUNbHONLAMUCTLIX FPYHTAX M NOA3EMHbIX /ibgax cAedyeT onpeaenatb no 7.2.2,
MpW 3TOM 3HaYeHUA R 1 Ry AONyCcKaeTca NMPUHMMATL No Tabamuam B.2 1 B.3.

8.8 OcaaKy ocHoBaHMA cTonbyaToro GyHAaMeHTa Ha CUIbHOIbAUCTbIX TPYHTAX U NOA3EMHbIX
NbAax s cnepyet onpeaensato no popmyne

S=S,+5, (8.2)

roe s, - ocagka, O6nyIOBI'IeHHaF| ynnoTHeHMem OCHOBaHWMA Noa Harpy3K0171, onpeaenaemasn
no wn.1;

S; - OCafika, obycnoBneHHas NNACTUYHO-BA3KMM TEYeHMEeM rpyHTa 3a 3afaHHbIA CPOK
9KCN/lyaTaL MM COOPYKEeHUs, onpeaenseman no popmyne

Se=t,v, (8.3)

34€ech t, - 33flaHHbIV CPOK 3KCNIyaTauumn 34aHMA (COOPYKEHUS), ros;

V. - CKOPOCTb 0OCaaKwu, M/I'O,CI,, onpegendaemaa ucxoga w3 Moaenu JNINHENHO- nan
HEe/IMHEMHOBA3KOIO MONYNPOCTPAHCTBA; AONYCKAeTCA onpeaenaTb NoO NPUIOXKEHUIO .

8.9 Hecyuuyto cnocobHOCTb OCHOBaHUA cBaliHOro ¢yHAaMeHTa F, B CUNbHONbAUCTbIX TPYHTaxX
cnefoyeT onpeaenAtb, Kak MNpaBuao, NO AaHHbIM MOAEBbIX UCMbITaHUI cBali. [lonyckaeTcs
onpeaenATb HeCyllyl CnocobHOCTb CBauM pacyeTom B COOTBETCTBMM C 7.2.2 U 7.2.3 no
HaMMeHbllemMy 3Ha4yeHuo F,, NOSYyYEHHOMY MO YCNOBUSAM €e COMPOTUB/AEHUA CABUIY MO
rPYHTOBOMY PacTBOPY M CABUIY FPYHTOBOrO PAacTBOpa MO KOHTAKTy C /bAUCTbIM FpyHTOM. B
nocnegHem cnyyae 3HadeHue F,, KH, cneayet paccuntbiBaTtb no ¢opmyne

E=1x. M+§[(l—fukw+b&u]4w .

(8.4)

rae v U Y - 0003HaYeHUsA Te e, uTo 1 B popmyne (7.2);

R - pacyeTHOe COMPOTUBAEHWE CUbHONBLAMUCTOrO FPYHTa WAU NbAa NOA, HUNKHUM KOHLLOM
cBau, KMa, onpegensemoe ANA CUbHONbAUCTbLIX TPYHTOB MHTEPNONALUMEN MEXKAY 3HAUYEHUAMMU
R no Tabanuam B.1 1 B.7, a 4NA NbAos - No Tabauue B.7;

Ay - Naowanb NoNepeyHoro ce4eHmsa CKBaXKMHbI, MZ,'

i;j - NbANCTOCTb 3a CYET NeAAHbIX BKIOYEHUN j-TO CNOA TPYHTa;



Rshji  Rsnij - pacyeTHble  COMPOTUB/EHWMA  CABUTY  TPYHTOBOrO  pacTBopa  no
MHOrO/IeTHEMEP3/I0MY TPYHTY U FPYHTOBOro pacTBopa No Nbay ANA cepeamHbl j-ro cnosn, Kla,
NPUHUMaeEMble COOTBETCTBEHHO no Tabavuam B.4 1 B.7;

Ash; - NNOLWAAL NOBEPXHOCTU CABMIa B j-M C0e, ONpeenseman B 3aBUCUMOCTM OT AnamMeTpa
CKBaKMUHbI, M°.

Ecnm npoyHOCTb CMep3aHMA rPYHTOBOMO PacTBOpa C NOBEPXHOCTbIO €BaM Rys < Rsp, TO pacyeT
Hecywen cnocobHocTn ceau F, no dopmyne (8.4) cnepyeT NPoOM3BOAUTL NPU 3HAYEHUAX R, =
Rs, MpUHMMaa niowanb NOBEPXHOCTU CABWUrA B j-M C/loe TpyHTa Ag,; PaBHOW naowaam
NMOBEPXHOCTM CBau B 3TOM CJIO€.

MpumeuvaHue - B cayyasx, Korga nog TOPLOM CBau MpenycmMaTpuBaeTCA YCTPOMCTBO TPYHTOBOM
NnoAgywKu, To 3HayeHne R B dopmyne (8.4) npuHMMmaeTca ANA TPYHTA NogywKu. Mpu aTom npegenbHas
Harpyska Ha Topel, cBau onpegensetca no ¢oopmyne (8.4), Kak Ans cBau, AMAMeTP KOTOPOW paseH

ANaMeTpy CKBaXXWUHbl, a AJIMHA - TOJZILMHE NOoAYLWKW.

9 Oco0eHHOCTH TIPOEKTHPOBAHHUS OCHOBAaHMiIiT W (YHAAMEHTOB Ha 3aCOJIEHHBIX
MHOT0JIETHEMEP3JIbIX IPYHTAX

9.1 Ona npoeKkTMpoBaHus ¢GYHOAMEHTOB Ha 3aCOJIEHHbIX MHOFOJIETHEMEP3AbIX TPYHTaX
MmaTepuanbl M3bICKAaHUM OO0NXKHbI coAepXaTb AaHHble 06 yC/NOBMAX 3aneraHus 3aCO/IeHHbIX
TPYHTOB, CTEMEHM WX 3aCONEHHOCTU, a TaKXe O XMMWYECKOM COCTaBeE BOJHO-PACTBOPUMbIX
conei.

3aconeHHble MHOroneTHeMep3/ble FPyHTbl MOTYT MCMO/Ib30BaTbCA B KauyecTBe OCHOBaHMA
COOPY}KEHMI KaK Mo npuHuuMny |, Tak U no npuHumny Il. MpyM 3TOM [OMKHO YYUTbIBATHCA
NoBbILWEHHOE KOPPO3UIiHOe BO34ENCTBME 3aCO/EHHbIX FPYHTOB Ha MaTepuan ¢pyHAaMeHTOB.

MpumeuaHue - [binieBaTble TrPyHTbl MOPCKOro nobepexkba CesBepa c npeobnagaHvem conei
HATPUI-KAaNMEBOro COCTaBa A0/KHbl OTHOCUTLCA K 3aCONEHHbIM MPU COAEPXKAHUN B HUX PACTBOPUMBIX
conent ot 0,05 % u BbiWwe.

9.2 OcHoBaHMA W yHAAMEHTbl HA 3aCONEHHbIX MHOFONETHEMEP3/bIX TPYHTAX npwu
MCNONb30BAaHUMN TAKUX FTPYHTOB B Ka4yecTBe OCHOBAHMA MO NpuUHUMNY | cnesyeT NpoeKkTMpPOBaThb
COMNacHo 6.3.1 - 6.3.14 c y4eTOM cneaytowmx ocobeHHoCTeNn:

a) TemnepaTypa Hayana 3amMep3aHUA 3aCOJIEHHbIX FPYHTOB T, HUXKE TemnepaTypbl
3amMep3aHMA aHaNoMMYHbIX BWAOB HE3aCO/NEHHbIX TPYHTOB W ee cnedyeT yCTaHaBAMBATb
OMbITHbIM MYTEM C Y4ETOM YKa3aHUI npunoxexus b;

6) nepexop 3acONEHHbIX FPYHTOB W3 MJACTUYHO-MEP3/I0r0 B TBEPAOMEP3/I0E COCTOAHUE
NPOUCXOAUT NpU bonee HU3KUX TEMNEPATYpPax, YeM aHAIOTMYHbLIX HE3ACONEHHbIX FPYHTOB, U
[OMKEH NPUHUMATLCA MO AAHHBIM OMbITHOTO OnpeaeneHna KOaPPULUMEHTa UX CHUMAEMOCTU Of
C YYETOM YKa3aHui 5.3;

B) 3aCO/IeHHble Mep3/ble FPYHTbl OT/IMYAKOTCA MNOHUMKEHHOW MPOYHOCTbID M MasbiMU
3HaYEHUAMM COMPOTMBAEHUI CABUTY NO NOBEPXHOCTU CMep3aHMA € GyHAAMEHTOM;



r) Ha y4acTKax C 3aCONIEHHbIMWU FPYHTAaMM MOKET BbITb HECKOIbKO 3aCONEHHbIX FOPU3OHTOB C
Pa3HOM CTeneHbl 3aCO/IEHHOCTU, a TaKKe MOTryT BCTPeYaTbCA OTAE/IbHble CNOW UAWU NIUH3bI
HaCbILWEHHbIX CUAbHO MMWHEPANIM30BAHHbIMM BOAAMM TPYHTOB, HAXOAAWMXCA B HEMep3/nom
COCTOAHMM NPU OTpULLATENbHOM TemnepaType (Kpuoneru), BCKPbITUE KOTOPbIX CKBAaXKMHaMM Npu
NOrpy*KeHUM cBali NPUBOAUT K NOBbILIEHHOMY 33aCOJIEHUIO FPYHTOB NO BCEW AJIMHE CBaM.

9.3 TMpu CcTPOUTENbCTBE HA 3aCONEHHbIX TFPYHTAX cAedyeT NPUMEHATb GYHAAMEHTbI,
obecneunBatowme Hambonee NONHOE WCNONb30BaHME COMPOTUBAEHWE MEP3/bIX [PYHTOB
HOPMa/NbHOMY [AaBfeHUO (NAuTHble, cTonbyaTble M NEeHTOYHble QYHAAMEHTbl, CBau C
ywMpeHHou naton u ap.). Mpu 6ypoonyckHoM cnocobe norpyeHusa cBaih CKBaXKMHbI 40/XKHbI
6bITb gMameTpoMm He MeHee 4yem Ha 10 cm 6onbWKMM NONEPEYHOro CeYeHuA CBau MU
3aNONHATLCA, KaK NPaBMUIO, U3BECTKOBO-MECYaHbIM MU LLEMEHTHO-MecYaHbIM pacTBopom. Mog,
HUKHUM KOHLLOM CBau CaefyeT yCTpamBaTb YNJIOTHEHHYIO NOAYLIKY M3 WebHsA.

9.4 Hecywy cnocobHOCTb OCHOBaHMI CTONBYaTbIX M CBalHbIX (YHOAMEHTOB Ha
3aCONEHHbIX MHOTO/IETHEMEP3/bIX FPYHTaX MPM WMCMONb30BaHUM WX MO NpuHUMNy | cnepyet
onpeaenAtb COrNacHo 7.2.2 - 7.2.3. MNpu 3TOM pacyeTHble 3HAYEHWUA CONPOTUBIEHMUA TPYHTOB
HOPMaNbHOMY AABNEHUIO U CABUTY NO NMOBEPXHOCTU CMepP3aHUA R U Ry HAANEXKUT NPUHUMATD,
KaK NpaBW/io, MO ONbITHBIM AaHHbIM. [na coopysKeHui Ill ypoBHSA OTBETCTBEHHOCTU, a TaKkKe
Nnpu NpUBA3KE TUMNOBbIX MPOEKTOB K MECTHbIM YCN0BUAM, 3HauyeHua R u R, ponyckaetca
NPUHUMaTL no Tabamuam B.5 1 B.6.

9.5 Mpwn pacyeTax Hecywein cnocobHOCTM OCHOBaHMM BypPOOMYCKHbIX CBal 3aCONIEHHOCTb
FPYHTOBOrO pacTBOpa W CONPOTUBAEHMA CABUIY MO NOBEPXHOCTU CBaU Ry cneayeT NpUHUMaATb
MO 3aCONEHHOCTU W 3HAYeHUAM Ry MpuieralowWwero NPUpoaHoOro rpyHTta. Ecam Hecyuwan
CNocobHOCTb OYPOOMYCKHbIX CBaW onpepeseHa NO pe3yabTaTamM MNOAEBbIX WCMbITAHUMN, TO
pacyeTHYH HeCyllyt CrnocobHOCTb TakMX CBal cnedyeT MNPUHMMATb C  MOHMMKAKOWMM
KO3OOUUMEHTOM, Y4YMTbIBAOWMM W3MEHEHME TEeMMepaTypHOro COCTOAHWA W CTENeHu
3aCONEHHOCTM  TPYHTOBOrO  pacTBoOpa B Mpouecce  3SKCNayaTauuMu  COOPYKEeHwUs,
YyCTaHaBAMBAEMbIM MO OMbITY MECTHOFO CTPOMTENbCTBA WM MO [AHHBIM  CNELManbHbIX
nccneaoBaHun.

MpumeuaHune - [NA ONYCKHbIX M BYPOOMYCKHbIX CBail pacyeTHble 3HauYeHUA Ry JOMNycKaeTcs

NMPUHUMATb Npn cpegHes3BelleHHOM 3Ha4YeHUN 3aCO/IEHHOCTU TPYHTOB NO A/IMHE CBaMW.

9.6 PacyeT OCHOBaHWI M GYHAAMEHTOB HA 3aCONEHHbIX MHOTFO/NIETHEMEP3/bIX FPYHTAX Mo
Aedbopmaumam cneayet NPouM3BOAWUTL COMAcHO 7.2.15, 7.2.16, KaK Ha NIACTUYHO-MEP3/bIX
rpyHTax.

9.7 Mpwn pacyeTHbiXx AedOpPMaAUMAX OCHOBAHWUM, CNOXKEHHbIX MEpP3NbIMKU  3aCOIEHHbBIMM
rpyHTamu, 6onblie npeaenbHbIX WMAM HEe[OCTaTOYHOM Hecywen CcnocobHOCTM OCHOBaHMA
cnefyeT nNpeaycMaTpuBaTb YACTUYHYKD WM MOJHYK 3aMeHY 3aCOJIeHHbIX TPYHTOB Ha
He3acoNeHHble, AONONHUTENIbHOE NOHUXKEHWE TeMMepaTypbl FPYHTOB, MPOPE3KY 3aCONEHHbIX
cnoesB rpyHTa rAybokMmu PyHAaMeHTaMu, YCTPOMCTBO (YHAAMEHTOB HA NOACHINKAX,
pacnpegenaowmx HarpyskM Ha mep3sble TPYHTbl OCHOBAHWUW, U Apyrue MeponpuAtvA, a B



HEOBbXOAMMbIX C/y4YasX OCYWEeCTBAATb CTPOUTENLCTBO C  MCMNO/Jb30BAHUEM  3aCO/IEHHbIX
MHOrO/IeTHEMEP3/IbIX FPYHTOB B Ka4eCcTBe OCHOBaHWI No npuHumny .

9.8 OcHoBaHMA U QyHAAMEHTbl Ha 3aCOJIEHHbIX MHOFOJIETHEMEP3NbIX TPYHTAaX npwu
MCNONb30BAaHMM WX B KAyecTBe OCHOBAHWW COOPYXeHur no npuHumny Il cneayet
NPOEKTUPOBATb B COOTBETCTBUM C 6.4.1 - 6.4.7 U TpeboBaHuammM CMN 22.13330, CM 24.13330 1 CN
28.13330.

10 OcoGeHHOCTH TPOEKTHPOBAHHS OCHOBAHMH M (QyHIAMEHTOB Ha 3aTOpP(OBAHHBIX
MHOT0JIETHEMEP3JIbIX I'PYHTAX

10.1 OcHoBaHuMA N GyHAAMEHTbI HA 3aTOPPOBAHHbBIX MHOFONETHEMEP3/bIX FPYHTaX U ToOpdax,
a TaKXXe Ha TPYHTAaX C NPUMECbID OPraHMYEeCKUX OCTAaTKOB HAANEXWUT MPOEKTUpPOoBaTb B
COOTBETCTBMMU C YKa3aHUAMM pasgena 7 u tpebosaHuamum CM 22.13330 ¢ y4eTOM UX HO/bLLOM
CKMMAEeMOCTM Nog, Harpyskow, nposiBAEHUEM NaacTMyeckux aedpopmaumini B  LLUMPOKOM
AManasoHe  OTpMUATEeNIbHbIX TeMMepaTyp, MOHMMKEHHON MNPOYHOCTbID  CMep3aHus ¢
byHAaAMeHTaMK, HU3KOM TENJIONPOBOAHOCTbIO U 3amegieHHOW cTabunmsaumen ocaflok npu
OTTaMBaHUMW.

10.2 Mpn ncnonb3oBaHUKU 3aTOPPOBAHHbLIX FPYHTOB B KayecTBE OCHOBAHWM Mo npuHUMny |
cnepyet  MNPUMEHATb  NAWTHble, CTonb4yaTble W cBaliHble  PYHAAMEHTbl, a TaKXe
ManosarnybneHHble U NOBePXHOCTHble GyHAAMEHTbI Ha noacbinkax. CBau cneayeT NorpyKatb,
KaK npasuao, OGypoonycKHbIM CMocobom B CKBaXMHbl AuameTpom Ha 10 cm 6oabwunm
NMonepeyvyHoro CcevyeHums CBau C 3anoJHEHWEM Na3yX LLEeMEHTHO-NecYaHbiIM pPacTBOPOM WU
OPYrMM pacTBOPOM MO MPOEKTy; ONMpaHWe cBal Ha npocioun Topda He ponyckaetca. lMNog
NoAOLWBOM MAWUTHbIX U CTONBYaTbIX PyHAAMEHTOB C/reAyeT YCTpavMBaTb MECYaHYH MNOAYLIKY
TONWMHON He MmeHee: gNsA NAUTHbIX ¢yHAameHToB - 0,3 M, ANAa CToNOYaATbIX - MOJIOBUHbI
WMPKUHbI Nogowsbl ¢yHAameHTa. lNpyM HebGONbWON TONLWMHE MOKPOBHOro TOpdsHOro cnon
cnepyet npeaycmaTpmsaTb €ro yaasieHue.

10.3. PacyeT Hecyuielt cnocobHOCTM OCHOBAHWI CTONBYATLIX M CBAWHbIX GYHAAMEHTOB HA
3aTOPPOBAHHbIX FPYHTAX NPU UX MCNONb30BAHUN MO NPUHLMNY | NPOU3BOAUTCA COrNACHO 7.2.2 -
7.2.3. Mpun 3TOM pacyeTHble 3HaYEHUA CONPOTMUBIEHUA 3TUX FPYHTOB HOPMAJ/IbHOMY AABAEHUIO U
CABUTY MO NOBEPXHOCTU CMep3aHuna ¢ pyHAAMeEHTOM R u R, cnepyeT NPUHUMATb, Kak NpaBuio,
MO OMbITHBIM AaHHbIM. [nA coopyxeHuit |l ypoBHA OTBETCTBEHHOCTW, a TaKXe A/A
npesBapuTe/IbHbIX PAaCYETOB OCHOBAHWI 3HaYeHUA R U R,s AONYCKAeTCA NPUHUMATL MO Tabauvue
B.8.

OcHoBaHUA GyHAAMEHTOB, BO3BOAMMbIX Ha MOACLINKAX, CeAyeT PacCuMTbiBaTh NO HecylLen
CNOCOBHOCTU FPYHTOB MOACHIMKK C NPOBEPKOM CUbI NPeseslbHOro CONPOTUBAEHUA OCHOBaHUA
Ha YpOBHE MOBEPXHOCTU NPUPOAHbIX 3aTOPPOBAHHbLIX FPYHTOB C YYETOM PaCYETHOW ry6uHbI
Ce30HHOro oTTanBaHuA. Ecam pacyeTHas rnybuHa oTTamBaHMA 60/blie TONLWMHBI NOACLINKK, TO
OCHOBaHMe A0/IKHO BbITb TaK¥Ke paccymMTaHo no gedopmaumam.



10.4 PacyeT OCHOBaHMUM, CNOKEHHbIX BMOreHHbIMU TPYHTAMK, NO AePOPMALMAM HALNEKUT
Npon3BOAUTb: CTONBYATbIX - MO 7.2.15, 7.2.16; CBalHbIX - NO pe3yabTaTamM MOAEBbIX UCMbITAHUN
CBal CTaTUYECKOWM BAABAMBAIOLLEN HArpy3KOA.

10.5 OcHoBaHMA M PyHAAMEHTbl Ha 3aTOPdOBAHHbLIX FPyHTaX MPU UCMNOIb30BAHUU TAKUX
FPYHTOB B KayecTBe OCHOBaHWI No npuHumny || He06x0AMMO NPOEKTMPOBATb B COOTBETCTBUM C
6.4.1 - 6.4.5 n TpeboBaHMaMM CM 22.13330 1 CMN 24.13330.

11 Oco0eHHOCTH NPOEKTUPOBAHUS OCHOBAHUI U (DYHIAMEHTOB HA MHOT'0JIETHEMEP3JIbIX
rPYHTAX B celicMMYeCKUX paiioHax

11.1 OcHoBaHMA M ¢yHAAMEHTbI COOPYKEHUW, BO3BOAUMBIX HA MHOTOJIETHEMEP3/bIX
FPYHTax Ha NNOLWAAKaX C pacYeTHOM ceMCcMMYHOCTbIO 7, 8 1 9 6annos ciesyeT NPOEKTUPOBATh C
yyeTom TpeboBaHuMit CM 14.13330, CM 22.13330, CM 24.13330, CN 35.13330 u TpeboBaHui
HaCTOALLUX HOPM.

11.2 Ona ceMcMMUYecKMX PaMioHOB C pacvyeTHOM cerMcmuyHocTbio 7, 8 U 9 bannos cnepyet
npeaycMaTpmBaTb MCMNOJIb30BAaHME MHOTFOJIETHEMEP3/bIX FPYHTOB B KAaYecTBE OCHOBAHMA, KakK
npasuno, Nno NnpuHumuny |. NMpu HEBO3MOXKHOCTM UCMNONb30BAHWUA TPYHTOB B Ka4ecTBE OCHOBAHMA
no npuHUMNY | AOMNyCcKaeTcA MCNoAb3oBaHME WX MO npuHumny Il npu ycnosum onupaHua
dYyHAAMEHTOB Ha CKa/ibHble WU ApyrMe MasoCKMMaeMble MPU OTTAaMBAHWUWU TPYHTbl UAWN Ha
npeABapuUTeNbHO OTTasiHHbIE U YNIOTHEHHbIE FPYHTbI.

11.3 B celcMWYeECKMX palioHax caeayeT MNPUMMEHATb Te e Buabl CBald, 4YTO U B
HEeCEMCMUYECKUX paioHax, Kpome cBail 6e3 nonepeyHoro apmumpoBaHua. FnybuHa norpyxeHuma
CBall B rPYHT (MCK/OYAn CBAU-CTOMKM) AONKHA OblTb HE MeHee 4 M.

11.4 PacyeT OCHOBaHMM W GYHOAMEHTOB MO HECYLWen CNoCOBHOCTM Ha BEepPTUKAIbHYH
Harpysky C y4yeToM CeMCMWYECKUX BO3AEWNCTBUMN crefyeT NPOU3BOAUTb COMNACcHO 7.2.1, npwu
3TOM CUAY NPEeAEeNbHOrO COMPOTUBNAEHUA OCHOBAHWUA HAA/NEXMUT OnpenenaTb C yyetom 11.5,

11.6, @ KOIGOUUNEHT HAZEKHOCTHU ¥, NPUHUMAT:

npn NCNoa1b30BaHNUM MHOTroseTHeMepP3/blX TPYHTOB B Ka4yeCctBe OCHOBAHMA MO NpuHUUNy | -
no 7.2.1;

NpPY UCNO/b30BaHUM MHOTO/IETHEMEP3/bIX FPYHTOB B KayecTBe OCHOBaHWA No npuHumny Il -
Ana GyHAAMEHTOB Ha eCcTeCTBEHHOM OCHOBaHWUM - ¥, = 1,5, a Ana cBaliHbIX - No TpeboBaHMAM CI
24.13330.

11.5 Hecyuwyto cnocobHOCTb BEPTMKA/NbHO Harpy)KeHHOM BUcAYEen cBam F,, a TaKke
ctonbyatoro ¢yHAamMeHTa NPU MCMNONb30BAHUM MHOrFOIeTHEMEP3/bIX FPYHTOB B KayecTse
OCHOBaHMA MO MApuHUMNY |, C y4eToM CeENCMMYECKMX BO3AENCTBUIN creayeT onpenendatb
COrNAacHO 7.2.2; MpW 3TOM pacyeTHOEe COMPOTUBAEHME FTPYHTA UAN TPYHTOBOrO pacTBOpa CABUTY
MO MOBEPXHOCTU CMep3aHuA C PyHAAMEHTOM R, M pacyeTHoe AaBNEeHWE MepP3/I0ro rpyHTa Mo,
HUXXHUM KOHLOM CBau WAW NOAOLLBOM cTonb4yatoro ¢dyHAameHTa R HaA/IeKUT YMHOMKaTb Ha

K03 ULMEHT ycnosmit paboTbl OCHOBAHUA Yeq, MPUHMMAEMbIN NO Tabanue 11.1.



Tabnanuua 11.1

PacyeTHan CeliCMMUHOCTD B KoadoduumeHT ycnosuit paboTbl Yeq ANA TPYHTOB
6annax
TBEpPAOMEpP3bIX NAacTUYHO-MepP3blX cbinyyemep3nbix
7 1,0 0,9 0,95
8 1,0 0,8 0,9
9 1,0 0,7 0,8

MpumeyvaHue - lpn onupaHuu CBaW-CTOEK HA CKa/ibHble WAU HeCKMMaeMble prl'IHO6I'IO‘-IHbIe

TPYHTbI 3HauYeHWe Ko3dPULMEHTA Yeqa MPUHMMAETCA paBHbIM 1,0.

[na cBal B NNaCTUYHO-MepP3/bIX FPYHTaxX 3HaYeHne Ry cnegyeT NPUHUMATL PaBHBIM HY/O B
npeaenax oT BEPXHEW rPaHULLbl MHOTOJIETHEMEP3/IbIX TPYHTOB A0 PACYETHOM rnybuHbl hy, m,
onpeaensemoii no popmyne
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roe o - KoadduumeHT pedopmauum  CUCTEMBI  «CBAA-TPYHT», oOnpegensemblit no
pe3ynbTaTam UCMbITaHUIM B COOTBETCTBUM C 11.6.

11.6 PacuyeT cBail N0 NPOYHOCTU MaTepuana Ha COBMECTHOE AENCTBUE PaACYETHbIX YCUAWM
(npogonbHOM cWAbl, U3rMBAKOLWEr0 MOMEHTA WM MOMEPEYHON CWUAbI) MPU WUCNONb30BaHUU
MHOrOJIETHEMEP3/bIX OCHOBAHMM Mo NpuHUMNy | cnegyeT npousBoAMTb B 3aBMCUMMOCTU OT
pacyeTHbIX 3HAaYEHU CEMCMUYECKUX HArpy3oK B COOTBETCTBUK C TpeboBaHMsamM CIM 24.13330 C
yyeTom 7.2.13. Mpn 3TOM A4/1A CBal B NJAACTUUYHO-MEP3/bIX TPYHTax KoappuumneHT aedpopmaymm
CUCTEMbl «CBAA-TPYHT» O, M, crefyeT onpeaenaTb MO pesynbTaTaM MCMbITaHWUI cBalt
CTaTUYECKOM FOPM30HTANIbHOM Harpyskom no ¢popmyne

[ F,
u B (11.2)

rae F, - ropusoHTanbHan Harpyska, KH, npuHnumaemas pasHoi 0,7F ;

o, =1.344

3pecb Fp, - FOPU30OHTaNbHAA NpeaenbHan Harpyska, KH, B ypoBHe NOBEPXHOCTU PyHTa, Npu
KOTOPOW NepemeLLeHne UCMbITyeMOWN CBan HaYMHAET BO3pacTaTh 6e3 yBennyeHma Harpysku;

Uo - FOPU30HTAIbHOE NepeMmeLLeHNe CBan B YPOBHE NMOBEPXHOCTU FPYHTA, M, onpegensemoe
no rpaduKy 3aBUCMMOCTM TOPU3OHTANIbHbIX MEPEMELLEHUIA OT HarpyskM Mpu  YC/OBHOWM
CTabunmsaumm nepemeLL,eHnii, ecn pacyeT BeAeTCsa Ha CTaTUYeCKUe Harpysku, u 6es ycnosHom
cTabunnzaummn nepemeLLLeHUI, eCNK pacyeT BeAeTcA Ha CeMcMmYecKme BO3LeNCTBIUSA;

Ep» - MOAynb ynpyroctu matepuana ceai, Klla;

| - MOMeHT MHEPUNN cevyeHnAa ceau, M4.




11.7 NpoBepKy oCHOBaHUA cToNb4YaTOro dyHAaMeHTa Ha rOPU30HTAIbHYIO U BHELEHTPEHHO
CKMMAIOLWLYIO HarpyskM C Yy4eTOM CEeMCMUYECKMX BO3AEWCTBMI NPU  UCMNOJIb30BaHUM
MHOrO/IeTHEMEP3/bIX FPYHTOB B KauyecTBe OCHOBaHMA Mo NpuHUMny | cneayeT Npou3BOAUTb Ha
ONPOKUAbIBaHWE M CABUT NO NoaoLwwBe GpyHAAMEHTA C y4eToM 7.2.12.

I'Ile ,CLGVICTBVIVI CeNCMMYECKMX Harpysok, co3garwmnx MmOMEeHTbl CU B obounx HanpaBaeHNAX
noAaoLWBbl d)yH,CLaMeHTa, pPacy4eT OCHOBAHMNA HaAOANEXUT NPOU3BOAUTb Pa3ae/sibHO Ha AGVICTBVIG
CUZT N MOMEHTOB B KaXXAO0M Hamnpas/ieHNnNn He3aBUCUMO Apyr OT Apyra.

11.8 Pacyetr OCHOBaHWMA M (YHOAMEHTOB C Y4EeTOM CEMCMMYECKUX BO3LENCTBUIM Npu
MCMONb30BaHUM MHOTFO/IETHEMEP3/IbIX TPYHTOB Mo npuHuMny |l HeobxoauMmo npov3BoAUTL B
COOTBETCTBMM € CM 22.13330, CM 24.13330 1 7.3.1 - 7.3.15 N0 pacyeTy OTTaMBaKOLWMUX OCHOBAHUMN.
Mpwn sTom oTpuuaTenbHble (HEraTUBHbIE) CWUAbl TPEHUA, BbI3BaHHblE OCAZKOW OTTaMBalOLMX
FPYHTOB, B pacyeTax OCHOBAHWM HA CEUCMWYECKME BO3LEWNCTBUA HE Y4YUTHIBAKOTCA, €Cn
OTTaMBaloLLee OCHOBAHMWE C/IOKEHO MecYaHbIMU U KPYNHOOB/JOMOYHBIMM TPYHTAMM, OCaAKM
KOTOpPbIX 3aBEPLUAIOTCA B NPOLECCe UX OTTaMBaHUA.

12 OcoGeHHOCTH TPOEKTHPOBAHUSI OCHOBAHMIi W (QYyHIAMEHTOB MOCTOB W TpPYy0d moja
HACBIIAMH

12.1 OcHoBaHMA U dyHAaMeHTbl mocToB M Tpyb noa HacbinAmu (Tpy6), BO3BOAUMBIX HA
TEPPUTOPUAX PACNPOCTPAHEHUA MHOTONIETHEMEP3/bIX TPYHTOB, C/AeAyeT MNPOEeKTUPOBaTb C
y4eToM AOMNONIHUTENbHbIX TPeHOBAHWN, coAepKaLMXCA B HacTosAWwem pasaene. TpebosaHuA no
NPOEKTUPOBAHUIO NPUBELEHDI B [4].

12.2 B npoekTax ¢pyHAaMEHTOB MOCTOB U TPY6 HEO6X0ANMMO AO0NONHUTENIBHO (MO CPaBHEHUIO
¢ PyHOAMEHTAMM 343aHUI) YyUMTBIBATb BAUAHUE Cneayrolmnx GakTopoB:

BO3ZENCTBME Ha COOPYIKEHWA, KPOME BEPTUKANbHbIX, 3HAYMTE/IbHBIX TOPU3OHTANbHbIX CUA OT
BPEMEHHbIX NOABUMKHbIX HAarpy3oK, AaBNAEHUI rPyHTa U Nbaa;

YMeHbLEHNE HeCVU.LeVI CcnocobHOCTN OCHOBAHMUM BCneacrtesmne pasmbiBoB gHa BOAOTOKa MU
oTennAarowero BO3,£I,€VICTBVIFI BOAbl HA MHOIToNETHEMEP3/1bl€ TPYHTbI;

BO3paCTaHMe CU MOPO3HOIro ny4vyeHMA rpyHToB M3-3a MOBbILWEHHOMN UX BNAXKHOCTU BOGNU3U
BOOOTOKOB N yMeHbLUEeHWNE 3TUX CUA NPpUN yBeTNYEHUN TONTILLMHbI CHEFOBOIO NOKPOBa;

HapylweHne yCTOVIHMBOCTM 6eperosb|x CKNI0OHOB BC/eactsne npoABaeHUA OMOSISHEBbLIX
npoueccos;

noABAEHWE Hanegun B NPeAENax COOPYIKEHUMN.

12.3 Harpy3kuM u BO34encTBMA Ha ¢yHOAAMEHTbl MOCTOB M Tpyb cneayeT nNpuHUMaTb B
cooTBeTCcTBUM € TpeboBaHMAMM CM 35.13330.

12.4 B ocHOBaHMAX (YHOAMEHTOB MOCTOB MHOFO/NIETHEMEP3blEe TPYHTbl creayeT
MCMNONb30BaTb MPEUMYLLECTBEHHO MO MPUHUMNY |, €CAN HA YPOBHE HU3a CBAMHbLIX 3/IEMEHTOB
(cBali-cTonboB, cBaii-060104€EK) B TEYEHME BCEro Nepmoaa SKCNayaTaunum COOpPyHKEHUM rpyHTbI



6yayT HaxoAUTbCA B TBEPAOMEP3/IOM COCTOAHUW. JlOMYyCKaeTca MCNOoaAb30BaTb MO NpuHuuny |
NNACTUYHO-Mep3/ble TPYHTbI, BK/HOYAA 3aCO/IEHHble, NMPU YCNOBUM, UYTO B TEYEHWE BCEro
nepuMofa 3KCnayaTauMu COOPY)KeHuM byaeT obecneyeHa WX OTpuULATENbHaAA TemnepaTypa,
Tpebyemasn no pacyeTy HecyLllen CNoCOBHOCTM OCHOBaAHUN.

BO3MOXHOCTb MCMNONb30BAHUA MHOTO/IETHEMEP3/IbIX TPYHTOB B KayecTBe OCHOBAaHWI Mo
npuHumny Il ana GyHAAMEHTOB MENKOTO 3a10KEHMA U CBAWHbIX A0NXKHA ONPeaenaTbCa UCXoaA
n3 obwmx TpeboBaHni 6.1.3, 6.1.4 1 6.1.6.

12.5 TIporHo3 M3MEHEHWI TeMMepaTypHOro peXxuma MHOro/IeTHEMEP3/bIX TPYHTOB,
MCNo/Mb3yeMbiX B KayecTBe OCHOBaHWM no npuHuuny |, ocywecTtsieHMe B c/yyae
HeobX0AMMOCTHM CneLumnanbHbIX MEPONPUATUIA NO 06ECNeYeHNI0 MepP3/10ro COCTOSHUA TPYHTOB U
KOHTPO/Mb MX TEMMepaTypbl B TeYEHMEe BCEro Mnepuoaa 3KCNayaTauuu COOpPYXKeHWn cneayet
BbINO/IHATb YMCNEHHbIMW MeToAaMM U (MNM) NO YKa3aHUAM BEeLOMCTBEHHbIX CTPOUTENbHbIX
HOPM.

12.6 COY wn Tenno3alliuTHble 3KPaHbl HEOBXOAMMO MPUMEHATb B CAy4aAx NPaKTUYECKOM
HEBO3MOXHOCTU MM HEeAOCTAaTOYHOM 3DEKTUBHOCTM APYIUX PELUEHWUI ANA NoaAeprKaHUs Ha
BECb Nepuog 3KCNayaTauMM COOPYKEHWM TemnepaTypbl FPyHTOB, Tpebyemol no pacyety
Hecylwen cnocobHocTM ocHoBaHMi. Yucno COY cnegyeT nNpuUHUMMATL MO pacyety C
NoBbIWAWUM KoaddnuneHTom 1,4,

12.7 ®yHAaMeHTbl MOCTOB NpPU MCNONL30BAHUW MHOrOJIETHEMEP3/bIX TPYHTOB B KayecTse
OCHOBaHM no npuHuunam | un Il cnepgyeT npoekTMpoBaTb, KakK MNpaBWaO, CBalHbIMU C
POCTBEPKOM, PACNONOMEHHbIM Haj MOBEPXHOCTbIO FPyHTa uan BoAbl. pu 3TOM HaANEXUT
npeaycMmaTpuBaTb Mepbl, MCKAKOYAoWmMe BO3MOXHOCTb MOBPEXAEHUA CBall 1e40X0A0M,
Kapyexo4om nau ApyrMmu HebnaronpuATHBIMW BO3AENCTBUAMM.

®PyHAaMEHTbl  MenKoro 3anoXeHua (Ha  ecTeCTBEHHOM  OCHOBAHWW)  AOMyCKaeTcA
NPOEKTUPOBATb AN MOCTOB, BO3BOAMMbIX, KaK MPaBW/IO, HA MUCNOb3yeMbIX MO NpuHumMny I
MHOFONIETHEMEP3/bIX FPYHTaX, €CAM MOoCAe MOJHOFO OTTauBaHWA TAKUX TPYHTOB OCAZKU U
KpeHbl onop He 6yayT npesblwaTb MNPeAenbHO AOMYCTUMbIX 3HAYEHUI NO  YCNOBUAM
HOPMaIbHOWM 3KCNAYyaTaLUM COOPYKEHUN.

Ona Tpyb cneayeT npeaycMaTpuBaTh NpeMmyLLecTBeHHO GyHAAMEHTbl MEeNIKOro 3a/10XKeHMA
HEe3aBMCMMO OT BMZA FPYHTOB M MPUHLMMNA MX WMCMONb30BAHUA B KayecTBe OCHOBaHMA Npwu
YCNOBWW, YTO CYMMapHOEe 3Ha4YeHWe OCaZKM UCMOMb3yeMbiX Mo NpuUHUMNY |l rpyHTOB MOKET
6bITb KOMNEHCUPOBAHO CTPOUTE/IbHBIM NOABEMOM I0TKA TPYH.

12.8 MHorosneTHemep3ble rPyHTbl B OCHOBaHMM GyHAAMEHTOB Masioro MOCTa UK Tpybbl n
npuaeraloLWmx y4acTKOB HACbINK, Kak NpaBuio, ciedyeT UCNOAb30BaTb NO O4HOMY MPUHLMNY,
He [OMyCKas OnNWpPaHMA WX YacTUYHO Ha Mep3/ible M YacTUYHO Ha Hemep3/ble Wan
OTTaMBaloLLME TPYHTbI.

12.9 B rpyHTax, NoABEP’KEHHbIX MOPO3HOMY NyYeHUI0, HE3aBMCMMO OT NMPUHATOro NPUHLMNA
MX MCNONb30BaHMA B KauyecTBe OCHOBaHMA MoAowsy ¢yHAAMEHTOB ME/IKOrO 3a/0XKeHuA ANA



MOCTOB U Tpyb cneayeT 3arnybnaTb HE MEHEE Yem Ha BE/IMYMHY, YKasaHHyto B Tabauue 5.3 CN
22.13330 NpM PacrnoNoXeHUN ypoBHA NOA3EMHbIX BOA Ha rnybuHe d, < df + 2 m, a nogoLwsy
Pacno/IOXKEHHOro B FPyHTE POCTBEPKA CBalHbIX PYHOAAMEHTOB - He MeHee Yyem Ha 0,25 m HuKe
pacyeTHOM rnybuHbI CE30HHOro NPOMEepP3aHMA-0TTauBaHUA TPYHTOB.

Echm no TpeboBaHMAM TnybuHa 3an0XeHus ¢GyHAAMEHTOB [0/MKHA ObiTb He MeHee
pacyeTHOM rnybuHblI NPOMep3aHus rpyHTa, Bce GyHAAMEHTbI, 33 UCKAoYeHMeM GYHAAMEHTOB
WAU TPYHTOBbIX MNOAYWEK ANA CPpegHUX 3BEeHbeB OZHOOYKOBbLIX TPyb oTBepcTMemM [0 2 M
cnepyet 3arnyonatb He meHee Yem Ha 0,25 M HUKe pacyeTHOM rnybUHbI NPOMEepP3aHUA rPyHTa.
Mpr 3TOM 3a pacyeTHYIo rybuHY Npomep3aHMA NPUHUMAETCA ee HOPMATUBHOE 3HAYeHue.

®OYyHOAMEHTbI UKW TPYHTOBbIE MOAYLIKWU CPefHUX 3BEHbEB OAHOOYKOBbLIX TPYH OTBEpPCTMEM
[0 2 M [ONYyCKaeTcs 3aKNagbiBaTb 6€3 yyeTta rnybuHbl NpoMep3aHus rpyHTa.

B cnyyasx, Koraa rnybuHa 3anoxKeHua ¢dyHOAMEHTOB He 3aBUMCUT OT PacyeTHOWM rybuHbI
NPOMEpP3aHUA TPyHTA, COOTBETCTBYHOWME TPYHTbl, YyKasaHHble B Tabauue 5.3 CM 22.13330,
AOJ/IKHbI 33/1eraTb He MeHee Yem Ha 1 M HMXKe HOPMATUBHOM rNybMHbI NPOMepP3aHMA FPyHTa.

MoaowBy BbICOKOTO POCTBEPKA CBaWMHbIX yHAAMEHTOB MOCTOB C/leAyeT pacnonaratb C
3330pOM OT NOBEPXHOCTU rPyHTa He meHee 0,5 M B yCToAX M 1 M - B MPOMEKYTOUYHbIX ONOPaAX.

NMpumeuaHue - MybuHy 3an0xeHua GpyHAAMEHTOB M FPYHTOBbLIX NOAYLIEK MOA CpefHue 3BeHbA
Tpy6 aAvameTpom 2 m 1 bonee cnegyeT HasHavyaTb C YYETOM YMEHbLIEHUA T1yOUHbI MPOMeEpP3aHUA TPYHTa
B HAMpaB/JIEHUMN K OCK HacbINMU.

12.10 B HenogBep)KEHHbIX MOPO3HOMY MYYEHUIO FPYHTax MNOAOLIBY POCTBEPKA CBaMHbIX
byHOameHTOB MM GyHOAMEHTOB ME/IKOro  3al0XKeHua MocToB M Tpyb ponyckaertca
pacrnonaraTb B npegenax cnof Ce30HHOro NPOMep3aHUA-OTTanBaHMA NPU YCNOBUN, YTO HUMKHAA
FPaHULA TO/ILLM TaKWUX FPYHTOB 3asieraeT He MeHee YeM Ha 1 M HuXKe pacyeTHOM FnybuHbI
npomepsaHUa KW, Kpome TOro, B npegenax 30Hbl NpomMep3aHUA OTCYTCTBYET BEPOATHOCTb
06pa30BaHUA INH3bI 1bAa, B TOM YMC/E U OT HANOPHbIX NOA3EMHbIX BOA,

12.11 Nopgowsy GpyHAAMEHTOB MEJIKOFO 3a/10'KEHMA U HUXKHME KOHLbI CBald He AONycKaeTca
onupaTb HEnocpeacTBEHHO HA NOA3EeMHble JibAbl, CUAbHONLAUCTbIE TPYHTbI, A TaKXKe Ha
ncnonbsyemole no npuHumnny |l 3atoppoBaHHbIE MHOFONETHEMEP3AbIE FPYHTDI.

12.12 PacyeTbl OCHOBaHMM GyHAAMEHTOB MOCTOB M Tpyb cneayeT Npon3BoAUTb:
a) NpY MCNONb30BaAHWUM TBEPAOMEP3/bIX TPYHTOB NO NPUMHLUMNY | - NO HecyLLel cnocobHoCTY;

6) nNpu MCNONb30BAaHUM MHOTFONETHEMEP3/bIX TFPYHTOB MO NpuHUMAy I, @ TFAUMHUCTBIX
NAACTUYHO-MEP3AbIX U NO NPUHUMNY | - No Hecywen cnocobHocTM K No gedopmaLmam.

JonyckaeTca He onpeaenATb 0CaaKu OCHOBaHMUM (IJYH,EI,aMeHTOB MOCTOB:

a) BCEX CUCTEM W MPONETOB NpU ONupaHMM GyHAAMEHTOB Ha MHOTFONETHEMEP3/ble TPYHTbI,
ncnosb3yemble No NPUHLMNY |, 38 UCKAOYEHMEM NNACTUYHO-MEP3AbIX TIMHUCTBIX TPYHTOB;



6) BHELWHe CTaTUYECKM ONPeAe/IMMbIX CUCTEM KeNe3HOA40POMKHbIX MOCTOB C NpoJieTaMn A0
55 M 1 aBTOAOPOXKHbIX ¢ NponeTamu Ao 105 m npu onMpaHnn GyHAAaMEHTOB Ha UCNOb3yeMble
no npuHumMny Il cKanbHble N Apyr1ue MasoCKMMaeMble NPU OTTauBaHUM TPYHTbI.

PacueTbl ocHOBaHuI Tpyb cnesyeT NpPou3BOAMTb, KAk NMPaBWIO, NO Hecylein cnocobHOCTW.
Ha cMAbHOCKMMaeMbIX NMPWU OTTaMBaHUM FPYHTAX, MCNOb3yeMbIX MO NpUHUMNY |l, ocHoBaHMA
Tpy6 cnegyetr paccuMTbiBaTb MO Hecywel cnocobHocTm M no gedpopmaumam, BKAtOYAN
onpeaeneHne nx ocagKku.

12.13 PacyeT oCHOBaHMWA CBail g1 GyHAAMEHTOB OMOP MOCTOB MO Hecyler cnocobHocTm
MHOroJIeTHEMEP3/bIX FPYHTOB, UCNOJIb3yeMbIX MO NpuHUMNY |, cnegyeT NnponsBoAUTb COracHO
7.2.1 n 7.2.2. Mpn 3TOoM 3HayeHue Yy, B dopmyne (7.1) cneayeT NpuMHMMATL paBHbiM 1,4
He3aBMCMMO OT uYMcna cBal B ¢yHAAMEHTE W OT MNONOXKEHUA NOAOLWBbI POCTBEPKA NO
OTHOLWIEHMIO K MOBEPXHOCTM TpyHTa. 3HAyYeHuA KoapPuumeHtToB Y. U 7: B dopmyne (7.2)
AonycKaeTca NPUHUMATbL paBHbim 1,0.

[nAa KpaTKOBpeMEHHOM 4acTW Harpy3ok pacyeTHble 3HavyeHMa R u R, wexopa 7.2.3
AOMNYCKAeTCA NPUHMMATb C NOBbIWAWMM KO3OPUUMEHTOM n;, pPaBHbIM: AN CBAMHbIX
bYHOAMEHTOB KeNnesHoAO0POKHbIX MocToB 1,35 - npyM ogHOBPEMEHHOM AENCTBUM NOCTOAHHbIX
M BPEeMEHHbIX BEepPTUKaNbHbIX HArpy3ok; 1,5 - npu [encTBUM MNOCTOAHHBIX WU BPEMEHHbIX
COBMECTHO C BPpEMEHHbIMW FOPU30HTaNIbHbIMM Harpy3KkaMu (BKAKOYaA CeMCMUYECKME Harpy3Ku);
ANA cBalHbIX GYyHAAMEHTOB aBTOA0POMKHbIX MOCTOB - COOTBETCTBEHHO 1,5 1 1,75.

Ona enesHoAO0POKHbIX MOCTOB Ha CTAaHLMOHHbIX M NOAbE3AHbIX NYTAX, FOPOACKUX, a TaKKe
OpYrnx MOCTOB, Ha KOTOPbIX BO3MOXHbl CUCTEMaTUYeCKMe OCTaHOBKM Ha HeonpegeneHHoe
BpEMA MOE340B MAM aBTOTPAHCMNOPTA, 3HAYeHWe KosdoduumeHTa Y. B dopmyne (7.2) cneapyet
NPUHUMATbL pasHbim 1,0.

12.14 PacyeT OCHOBaHUMA CBaWHbIX GYHOAMEHTOB MO  HECylWeWh CcrnocobHoCcTU
MHOFOJIETHEMEP3AbIX TPYHTOB, MCNONb3yeMbIX MO npuHuMny I, cneayeT npou3sBoauTb B
cooTBeTCTBMM C TpeboBaHmamm CM  24.13330. [lpM 3TOM pacyeTHOE COMPOTUBNEHUE
OTTaMBaOLMX FPYHTOB No4 TOPLLOM CBai cnegyeT NpMHUMATL no CMN 24.13330, KaKk ans 6ypoBsbIx
cBaM.

PacyeTr no Hecywen cnocobHOCTM OCHOBaHWN ¢YHAAMEHTOB MENKOrO 3a/0XKEHUA Ha
MHOTro/IeTHEMEP3/IbIX TPYHTaX, UCMOAb3yeMblX NO NpuHUMNy I, HagneXxunT NnponsBoAnTb Mo CN
35.13330.

12.15 ®yHpameHTbl 6eperoBbix, NEPEXOAHbIX U NMPOMENKYTOUYHbLIX OMNOP MOCTOB Ha KPYTbIX
CKNOHAX, a TakXe YyHOAMEHTbl YCTOEB MPWU BbICOKMX HACLINAX B C/Y4aAaX PACMOJIOKEHMA MOA,
HecylWmMm cnoem nnacta Hemep3noro WUAM oTTauBalolero (B nepuoa sKchnayataumm MoCTa)
TMMHUCTOTO TPYHTa WM NPOCNOMKU HACbILEHHOrO BOAOM MECKa, NOACTUAAEMOrO FIMHUCTBIM
FPYHTOM, HEO6XO4MMO PaACCYUTbIBATL MO YCTOMYMBOCTU MPOTUB FNYOOKOro caBura (CMmeleHua
dyHOAMEHTa COBMECTHO C FPYHTOM) MO KPYrOUMANMHAPUYECKOW UK apyroi 6onee onacHowm
NOBEPXHOCTU CKO/bXKEHUA. [INA yKa3aHHbIX YCNOBUN HAONEKUT TaKKe NPOBEPATb BOSMOMKHOCTb
NOABNEHMA MECTHbIX OMOJI3HEBbIX CABWUIOB Ha paHee YCTOMYMBLIX CKAOHAX BC/leACTBME



AOMNOHUTENBHOIO MUX HAarPy»KeHMA BECOM HacbINM M OMNOPbI, HAPYLWIEHMA YCTOMYMBOCTU NAACTOB
rPyHTa B Mnpouecce Npou3BOoACTBa PaboT WAU M3MEHeHUA pexkMma (YPoBHA WM CKOPOCTU
TeyeHuA) NOA3EMHbIX U NOBEPXHOCTHbIX BOA.

12.16 ®yHAaMeHTbl MOCTOB, BO3BOAMMbBIX Ha MHOTONIETHEMEP3/bIX TPYHTaX, UCNONb3YEMbIX
B KayecTBe OCHOBaHWM Mo npuHuuny I, cneayer paccumTbiBaTb ANA YC/NOBUA MONHOMO
OTTaMBaHUA FPYHTOB OCHOBAHMA HE3aBUCMMO OT UX COCTOSHMA (Mep3/ioe UM Tanoe) B nepuog,
CTpouTenbCTBa. PacyeT No MNPOYHOCTU U TPELMHOCTOMKOCTU CBalHbIX 31E€MEHTOB cneayet
NPOU3BOAUTb HA YCWIMA B PaCYETHbIX CEYEHMAX, BO3HUKAIOWME KaK A1A Mep3/oro, Tak
OTTanBLUEro COCTOAHWUA rPYHTOB OCHOBAHUA.

12.17 CsaliHble ¢YyHAAMEHTbI HAANEKWUT PACCUNTbIBATbL HA COBMECTHOe [AeNncTeue
BEPTMKA/IbHbIX U FTOPU3OHTA/IbHbIX CU/1 U MOMEHTOB, NPMHUMaA NepemelLteHmna GyHAAMEHTOB
NPOMNOPLMOHANbHbIMU AEUCTBYIOLWNM yCUAMAM. He3aBUCMMO OT MpUHUMNA MCNO/Ab30BaHMA
TPYHTOB B KayecTBe OCHOBAHWA, He cneayeT y4uTbiBaTb COMPOTUBAEHWE TPYHTOB
nepemelLeHnAm 3arn1ybneHHOro B rpyHT pocTBepka GpyHOAAMeHTOB. B pacyeTax, BKAKOYAOLLMX
onpeaeneHne cBo60AHOM ANMHDBI CBAW, OTTaABLUME U NAACTUYHO-MEpP3/ble FPYHTbI A0MNyCKaeTcA
paccmaTpuBaTb Kak JIMHeNHO-gedopmupyemyto cpeny, XapakTepusyemyro KoapouumeHTOM
nocTenn, NPUHUMAEMbIM KaK A1A HEMEeP3/bIX TPYHTOB.

Mpn ncnonb3oBaHMM TPYHTOB B KAaYeCTBE OCHOBAHMA MO NPUMHUMNY | B pacyeTe AonycKaertca
NPUHMMATb, YTO KaXKAbl CBaMHbIA 3/1eMEHT XEeCTKO 3aJenlaH B TBEPAOMEP3/1I0M FpyHTe Ha
rnybuHe d, cuMTaa OT YpPOBHA, COOTBETCTBYIOLWEro pacyeTHOM (MaKcMmanbHOM) TemnepaTtype,
NpPY KOTOPOW AaHHbIA FPYHT NepexoguT B TBEPAOMEP3N0E COCTOAHUE; 34eckb d - AMaMeTp nau
60NbWNIA pasmep MNONEPEeYHOro CEYEHUA 3/IEMEHTa B HaNpaBAeHUW AENCTBUA BHELUHMX
Harpys3ok.

12.18 B celcMMYECKUX panioHax (pyHAaMeHTbl MOCTOB [OMNYyCKaeTcs MNPOEKTUPOBaATb Ha
NOObIX TPYHTax, MCNO/Mb3YeMbIX B KayecTBe OCHOBaHMA Mo npuHuuny |. Ecam rpyHTbI
nucnonb3ytotca no npuHumny |, To cnepgyer npeaycmatpuBatb  ONMpaHMe NOAOLWBbLI
OYHAAMEHTOB WM HUMXKHUX KOHLOB CBall NPeuMmyLlecTBEHHO Ha CKajibHble WAM  apyrue
ManoCKMMaeMble MPU OTTaMBaHMKU TPYHTbl. [pU yyeTe CENCMMYECKUX Harpys3oK pacyet
CBaMHbIX PYHAAMEHTOB CaenyeT NPpomM3BOAUTb COracHo 11.4 - 11.8.

13 OcobeHHOCTH MPOEKTHPOBAHNS OCHOBaHUIl U yHAaMeHTOB HeTera3onpoBoaoB Ha
MHOT'0JIETHEMEP3JIbIX TPYHTAX

13.1 OcHoBaHuMAa W JYHOAMEHTbI MarucTpanbHbiX raso- M HedTenposogosB (panee
MaructpanbHble TpybonpoBoabl) cneayeT NPOEKTMPOBATb B COOTBETCTBUWM C YKA3aHUAMM
pasgena 7 C y4eTOM AOMONHUTENbHbIX TPeOOBAHMIA, COAEPMKALLUXCA B HACTOALLEM pasaene, a
Tak»e B CI 36.13330.

13.2 B TexHMYecKom 3aZ4aHUN Ha MNPOEKTUPOBAHWE OCHOBAHUN W  (yHAAMEHTOB
MarncTpanbHbix TPyb60onpoBoAOB AONOAHUTENbHO AO/XHbI COAEPXKATbCA CBeAEeHUA O npeaenax
N3MeHeHMA TemnepaTypbl TPAHCNOPTMPYEMOro no TpybonpoBsoay NPoayKTa.



13.3 MNpM NPOEKTUPOBAHUN OCHOBaAHWUIK U GYHAAMEHTOB MarmcTpanbHbiXx Tpybonposoaos
cnefyeT yunTbiBaTh:

MarncTtpazibHbie TDY6OI'IpOBOLI,bI, B cooTBeTcTBMM C TOCT P 54257, mmeloT | ypoBeHb
OTBETCTBEHHOCTHU,

TPaHCNOPTMPYEMbI MO TPy6ONpPOBOAY NPOAYKT MOXET MMETb KaK MOJIOKMUTENbHYIO, TaK U
OTpUUATE/NIbHYO TemnepaTypy, YTO CYLLeCTBEHHO B/MAET Ha TEn/JoBOe U MexaHW4YecKoe
B3aMmogencTeme Tpybonposoaa U Mep3/biX FPYHTOB;

B KayecTBe OCHOBAHMI MarncTpanbHbIX TPy6ONPOBOAOB HE PEKOMEHAYETCA PacCMaTpPUBaTh
YYaCTKM C NOA3EMHbBIMU NbAaMM1, HaneaAMU U Byrpamm nyyeHus, NPOABAEHUAMM TEPMOKAPCTA,
TEPMO3P03UK, CONNGNIOKLMM, MOPO30BOINHOIO PACcTPECKUBAHMUS;

OMacHOCTb NPSMOro TeMnJ0BOro U rMApPaBANYECKOro BO3AENCTBUIA TPAHCMOPTUPYEMbIX HedTH
“ HepTENPOAYKTOB HA Mep3/ible FPYHTbI MPU aBapMAX Ha MarncTpanbHbix TpybonpoBoaax.

MpumeyaHue - Tpybonposogpl AeNAT Ha: ropsyMe ydyacTku (TemnepaTypa NpPOLyKTa B TeyeHue
BCEro roga MNoJjiIoKMTeNbHanA), Ten/ble y4acTKM (TemnepaTypa MPOAYKTa B TeYeHWe roga MoXKeT 6biTb U
NONIOKUTENIbHOW M OTPULATENbLHOM, HO cpefHerofoBas TemnepaTtypa Bbiwe O °C) U XON04HbIE YYaCTKM
(cpepgHeronoBaa TemnepaTtypa npoaykta Huke O °C), K nepBbim OTHOCATCA HedTenposoAbl Ha BCEM
MPOTAXEHMMU M ra3onpoBoAbl Ha HEBONbWOM MPOTAMXKEHUM NOCAE KOMMPECCOPHbIX CTaHLMI, KO BTOPbIM

W TPETbUM - TONIbKO rasonpoBoApbl.

13.4 TMpoknagka TpybonpoBOAOB B paliOHaX MHOrONETHEMEP3/bIX [PYHTOB MOMKET
BbIMO/HATLCA MNOA3EMHbIM (NPEMMYLLECTBEHHO B TpaHLenX), Ha3emMHbiM (MO MOBEPXHOCTU
3emnun c obsanosbiBaHNEM UK 6e3 Hero) uamn HagsemHbiM (Ha onopax) cnocobamu. Cneayet
nsberatb 4acToro YyepeaoBaHUA Pas/IMYHbIX CNOCOBOB MPOKNAAKM HA CPABHUTEIbHO KOPOTKUX
PaCCTOAHUAX.

13,5 [na ymeHblweHUA 30Hbl OTTaMBAHMA MEP3A0ro T[PYHTA cregyeT MNPUMEHATb
aBTOMATMYECKM  OEeNCTBylOWMe  ox/Naxpatowme  YCTAaHOBKM (€ XKMAKOCTHBIM MK
NapoOXXUAKOCTHbIM X/J1aflOHOCUTENEM) U TENOU30/MPYIOWME 3SKPaHbl. TenI0U30NALNOHHbIe
SKpaHbl AN HA3eMHOM MNpPOKNAagKW cneayeT BbINOAHATb MJOCKMMMW, AONA NOA3EMHOMN -
LUANHAPUYECKUMU.

13.6 MNpu NpoOeKTUpOBaHMU OCHOBaHWUA U yHOAAMEHTOB TPybONpoBOAOB B palioHax
pacnpocTpaHeHNA MHOFONETHEMEP3/IbIX TPYHTOB C/lIeAyeT BbINONAHATL CAeAyoLmne pacyeTbi:

pacyeT OCTbIBaHWA TPaHCNOPTUPYyEeMOro no TpybonpoBoay NPoAyKTa C LeNblo YCTaHOB/EHUSA
TemnepaTypbl No A/MHe TPyb6oNpoBoAa, a TaKXKe BbIBIEHUA €ro ropAYnx, TeNbIX U XONOA4HbIX
y4acTKoB (CM. NnpumeYaHume K 13.3);

pacyeT rnybuHbl OTTaMBaHMA U NPOMEP3aHUA TPYHTA B OCHOBAHMM NOA3EMHbIX U HAa3eMHbIX
TpybonpoBoaos;



pacyeTbl no | u Il rpynnam npeaenbHbIX COCTOAHUI C Y4ETOM MPOLLECCOB, MPOUCXOAAWLMX B
OKpY)KalolWem MmaccuMBe TrpyHTa B pe3ynbTaTe YCTpOWCTBa TpybonposBoga (npocagka U
TEPMOKaPCT NPU OTTauBaHMM, NyYeHUe Npu NPOMOpParKUBaAHUN).

13.7 TnybuHy oTTamBaHMA (NPOMOPANKMBAHUA) TPYHTA CiefyeT onpeaensTb YUCAEHHbIMU
MeTo4aMM, C y4eTOM MPOEKTHOro CPOKa 3KCM/yaTauuu Tpybonposoga. MNybuHy oTTamBaHuA
MHOTO/IeTHEMEP3/bIX FPYHTOB NOZA LEHTPOM ropsaYMx U TeNbIX NOA3EMHbIX TPyb6onpoBoAos, a
Takke rybuMHy npomeps3aHuWa TPyHTA MO4 LEHTPOM  XO/IoAHbIX  TpybonpoBOAOB,
PaCMO/IOXKEHHbIX Ha y4aCTKax C MHOro/seTHeMep3NbiMU TPYHTAMW He C/AMBaloLLerocs Tuna,
[LONYCKAEeTCA PacCyMTbIBATb COMNACHO YKa3aHUAM NPUAOXKEHUA H.

13.8 PacueTHble HarpysKku, BO34ENCTBMA U UX COMETAHMA NPU NPOEKTUPOBAHUN OCHOBAHUI U
byHAAMEHTOB MarucTpanbHblx TpybonpoBOAOB B paliOHAX MHOrO/JIeTHEMEP3/bIX FPYHTOB
cnefyeT NPUHMMATbL B COOTBETCTBUM C TpeboBaHUAMM CIM 20.13330 1 CN 36.13330.

13.9 [ns CcOBMeCTHOro pacyeTa CMUCTEMbI «OCHOBaHWe (BmelwalowWmii maccms) -
TpybonpoBoA» MOryT MCMNO/Ab30BaTbCA aHANUTUYECKME WAW UYUCNEHHble (MEeTOZ KOHEYHbIX
3/1IEMEHTOB, METOJ, KOHEeYHbIX pasHocTel M ap.) metogpbl. Mpu MCNONb30BAHUU YUCNEHHbIX
MEeTOA0B pacyeTHas MoZeslb «OCHOBaHMe - TpybonpoBoa» [OMKHA afeKBaTHO OTpaKaTb
KOHCTPYKTUBHbIE 0COBEHHOCTM TPYybOMNpPOBOAA, XapaKTEPUCTUKU MHOTONETHEMEP3/bIX TPYHTOB
M CXEMbI UX B3aUMOLENCTBUA.

14 OcobennocTu MPOCKTUPOBAHUSA OCHOBaHMII N (l)yHIlaMeHTOB Ha CKJIOHAX

14.1 MpoeKkTMpoBaHME OCHOBaHWM W GYHOAMEHTOB HA CKAOHax (OTKocax) B pamMoHax
pacnpoCTpaHeHMA MHOroJieTHEMEP3/bIX TPYHTOB cneayeT BbIMOAHATbL MO MNepBOM rpynne
npeaenbHbIX COCTOAHUIMA B COOTBETCTBMM C yKaszaHMAMWM CM 22.13330, C y4€TOM CHUMKEHWUA
NPOYHOCTU MEP3/bIX FPYHTOB MPU yBEINYEHUWU TemnepaTypbl U ANUTENbHOCTU BO3AENCTBUA
Harpy3sKu, a TakXe BAUAHUA reOKPUOIOrMYECKMX YCIO0BUN.

14.2 Mpwn NPOEKTUPOBAHUM OCHOBAHMN M GYHAAMEHTOB B paloOHax PacnpocTpaHeHus
MHOrO/IeTHEMEP3/IbIX FPYHTOB Ha CKJOHAax W NPUCKNIOHOBOM TeppuTopuu  cnepyet
paccmatpmBaTb TepMOAMHAMUYECcKoe paBHOBECUE CUCTEMbl «COOPYXKEHUe-OCHOBAHUE-CKIOH»
C Yy4eTOM HOPMATUBHbLIX [AOKYMEHTOB MO WHMKEHEepHO-reoNorm4yeckMm U3bICKaHUAM O
cTpoutenbcTia (CM 47.13330), a TakKe cneayrouwmx GaKkTopos:

KPYTU3Ha, BbiCOTa, NPOTAXKEHHOCTb, WWMPUHA U SKCNO3NUNA CKIOHAQ;

npoaBneHne rNyOUHHBIX U COMUOIOKUMOHHbBIX OMOI3aHUN U HapylWeHWe PacTUTENbHOro
NOKpoBa, HanegeobpasoBaHue, Byrpbl NyYeHUsA, TEPMOKAPCT, TEPMO3PO3US;

MOLLHOCTb C/0Sl U XapaKTep PacnpoCcTPpaHEeHUs MHOroJIeTHEMEP3/bIX FPYHTOB (CMOLWHOe,
NpepbIBUCTOE, OCTPOBHOE), HA/IMUYME XKUAbHOTO U MNAACTOBOrO N1bAa, TA/IMKOB, KPUOM3rOB;

TemnepaTypa Mep3/10ro rpyHTa BO BpEMEHU No rybuHe 1 NPOCTUPAHUIO CKIOHA (M30TepMbl)
Ha CTaAunW CTPOUTENbCTBA, SKCNyaTaLMu U INKBUAALUN OO BEKTOB;



0COBEHHOCTU MPUPOAHBLIX KPUOTEHHbIX GopM penbeda (KaMeHHble rneTyepbl, Kypymbl M
Ap.), a TakKe GOpPMUPOBaAHMA TEXHOTEHHbIX GOpM (OTBasbl, Kapbepbl, KOTAOBaAHbI, BbIEMKU,
HacbInu u gp.);

reokpumonornmyeckme ycnosusa (TeKCTypa, BN1aXKHOCTb, NbAUCTOCTb ¢M3MKO-M€X8HM‘-I€CKM€
CBOWCTBA Mep3/bIX N OTTanBalOLWKNX prHTOB), ad TaKXXe XapaKTep Han/1aCtoBaHUA Nopoa,

HaAnuMe COOPYXKEHWN Ha CKAOHAX, Mmelolwmecs aePpopmaunn COOPYKEHUN, a TaKKe
MeponpUATUA NO NPOTUBOOMNON3HEBOM 3aLUUTE;

WMHTEHCMBHOCTb M XapaKTep TEXHOreHHOM Harpysku, ocobeHHOCTM TensoBOro U CUNOBOrO
BO34ENCTBMA Ha CKAOH MPOEKTUPYEMbBIX COOPY)KEHUM NO MNPOJO/IKUTENBHOCTU, OXBaTy
TEPPUTOPUMN, KOJIMYECTBEHHLIM 3HAYEHUAM TeMMepaTypbl, KOHCTPYKTUBHbIM OCOBEHHOCTAM
COOPYKEHUN.

Tpe6OBava K UHXEHEPHO-TEONNONMMYECKUM U3bICKAHNAM NpueseaeHbl B [3]

14.3 PacuyeTbl YCTOMYMBOCTM CK/IOHOB (OTKOCOB) M COOPYMKEHUIM Ha HUX B palioHax
PacnpoCTPaHEHN MHOTONIeTHEMEP3/bIX TPYHTOB, B OTAMYME OT TafblX FPYHTOB, caeayet
OCYLLECTB/ATb C Y4ETOM TeMnepaTypHOro COCTOAHUA FPYHTOBOro maccusa. B 3aBucMmocTu ot
TEMNepaTypHOro COCTOAHWUA FPYHTOBOrO MaccuBa CleAyeT pacCMaTpuBaTh ABa OCHOBHbIX TWUMA
KpPUOreHHbIX ononsHen: 1 - mepsnble; 2 - oTTanBatowme. Kpome Toro, Cyw,ecTsyoT pas/iMyHblie
TUNbI CMELLIAHHbIX KPUOTEHHbIX OMO/I3HEN.

14.4 TIpOrHo3 yCTOMYMBOCTM CKJIOHOB U COOPYKEHMN HA HUX HEODXOAMMO OCYLLECTBAATb Ha
OCHOBAHWW BbIMOJIHEHMA NPOrHO3HbIX TENNOTEXHUYECKUX PACYETOB, CXemaTmn3aumu npmpoaHbIxX
YCNAOBUI W oOnNpefeneHns MNOBEPXHOCTEN CKONbXEHMA B Mep3/biX MNOPOoJax, a TaKXKe
BO3MOHOCTU BO3HWUKHOBEHUA N Pa3BUTUA CONNDIIOKLNN.

14.5 PacyeT MeCTHOM M 06LWEeN YCTOMYMBOCTM CUCTEMbI «COOPYKEHNE-OCHOBAHME-CKIOHY,
OOJ/KEeH Mpou3BOAMUTBCA  MeToAdamKu, YAOBNETBOPAOWMMM  YC/IOBUAM  paBHOBecMA B
npeaenbHOM COCTOSIHMKM, C  MWCMONb30BAaHMEM NpPOrpamMm, pa3paboTaHHbIX Ha OCHOBe
06LWEeNPUHATBIX METOA0B pacyeTa YCTOMYMBOCTWU. [onycKkaeTcA NPUMEHATb Apyrne meToabl
pacyeta, pe3ynbTaTbl KOTOPbIX MPOBEPEHbl OMbITOM MPOEKTUPOBAHUA, CTPOUTENIbCTBA U
aKcnayaTaumu. PacueTbl BbINOAHAKTCA HAa OCHOBHOE M ocoboe coyeTaHMe Harpysok.

14.6 MoBEpPXHOCTb CKO/bXKXEHMUA B MacCMBe MEpP3/biX O4HOPOAHbIX TPYHTOB, B OCHOBHOM,
onpeaenaeTca MONOXKEHMEM W30TepMbl Haubosiee BbICOKOM OTpMLATENIbHOM TemnepaTypbl
rPYHTa, @ B MacCMBE HEOAHOPOAHbIX FPYHTOB - HAaMMEHbLUMMW MpenenbHO-AUTENbHBIMU
3HAYEHUAMM  CONPOTUBNEHMA  CABUFY Mep3/I0ro  rpyHTa. [lOBEPXHOCTb  CKOMbXKEHUA
OTTaMBaIOLWLEro TpyHTa (Ha CONUPAIOKUMOHHBLIX CK/AIOHAX W OTKOCax) cneayeT 3a rpaHULEn
OTTaMBaHUA, KOTOpaA MNpPaKTUYECKM MapannesibHa MOBEPXHOCTU CK/OHA, MOLLHOCTb
OMON3aloLLEero c/foa paBHa rNybuMHe OTTaMBaHUA, onpeaensieTca Npu reOKPUONOTUYECKUX
M3bICKAHMAX U YTOYHAETCA TENNOTEXHUYECKMM PAacyeToM.



B Tennoe Bpems roAa B HEKOTOPbIX C/Ay4yasaX OLHOBPEMEHHO MOTYT pPa3BMBATLCA
CONMMONIOKUMA U TNYBUHHBIV ONON3EHb MEP3/IOTO FPYHTA, YTO CAeAyeT y4MTbIBaTh B pacyeTax no
Hecywen CnocobHOCTN OCHOBAHMI U NPU Ha3HAYeHUM NPOTUBOOMNON3HEBbLIX MEPONPUATUIA.

14.7 Cuna npenenbHOro CONpoTUB/EHMA OCHOBAHMUA, CNOXKEHHOTO AUCNEPCHbIMU FPYHTaMU
AO/IXKHa onpeaenAatbca, ncxoaAa M3 ycnosumAa, 4TO COOTHOWEHUME MeXAay HOPpMaJZibHbIMU U
KaCaTe/ibHbIMN HaANpPAXEHNAMKU NO BCEM NOBEPXHOCTAM CKOJIbXXe€HWUA, COOTBETCTBYHOLUEE
npegenbHomy COCTOAHUIKO OCHOBaHMA, NOAYNHAETCA 3aBUCUMOCTU

T=0tgoe +c, (14.1)

rAe @ W C - pacyeTHble 3HAYEHWA yrna BHYTPEHHEro TPEHWUA U yAeNbHOro cuennexusa. Ans
Mep3/bIX TPYHTOB ONpPeAensoTca NpeAenbHO-4ANTE/IbHbIE 3HAYEHMA YI1a BHYTPEHHErO TPEHUS
@, W YAENbHOTO CLENIeHUs ¢, Npu NpoBeAeHUU UCMbITAaHUI Ha cpe3 Mep3/ioro rpyHTa (FroCT
12248), [ANA  OTTAMBAOWMX T[PYHTOB (s, WM Cs NPU  NPOBEAEHUM  UCMbITAHUWA  Ha
HEKOHCONMAMPOBAHHbIN BbICTPbIA Cpe3 OTTaMBaloOWEro rpyHTa MO Mep3/ioMy CAoK B
cooTtBeTCcTBMN C TOCT 20276, TOCT 12248 n TOCT P 53582.

14.8 PacyeTHble 3Ha4YeHMA @ U C ONpeaenAlTcA NO ONbITHbIM AAHHbIM. A coopyxeHun I
YPOBHA  OTBETCTBEHHOCTM W  NpenBapUTENbHbIX PACcYeToB  YCTOMYMBOCTM  OCHOBAHWMN

[OMYyCKaeTcA pacyeTHble 3HAYeHUA ¢y, C1, Psp U Csp NPUHUMATDL No Tabavuam B.13 n B.14.

KoaddnumneHT HagexHOCTH ¥, N0 OTBETCTBEHHOCTU COOPYXKEHUM NPUHUMAETCA paBHbIM 1,2;
0,95 1 0,9 cooTBeTCTBEHHO AN1Aa coopy:KeHui |, Il n |Il ypoBHen oTBeTcTBEHHOCTU (FTOCT P 54257).

KoadpduumneHT ycnosuit paboTbl y. NPUHMMAETCA PaBHbIM:
ANA MEP3NbIX ANCNEPCHDBIX TPYHTOB. .eeeeiueviieeeeeeeierrreeeeasinrneereasesesrneeessnnans 1,0;

ONA OTTAUBAROLLIMX  ceevvuteeruieerne ettt eetennseruaeeeennssansnssensnsserenseansnssesennsesennns 0,85.

14.9 Tpy CTPOMTENbCTBE Ha CK/AOHAX, C/OMEHHbIX MHOrONETHEMEP3NbIMU TPYHTAMM,
cnegyet MPUMEHATb MNPEMMYLLECTBEHHO NpPMHUMN | UCNONb30BaHMA MHOroneTHeMep3/bixX
FPYHTOB, MPW YCNOBWMW, 4YTO B TEYeHMe BCEro nepuoga 3KcnayaTtauum 6byaetr obecneyeHa
oTpuLaTeNbHAA TemnepaTtypa, Tpebyemas Mo pacyeTy YCTOMYMBOCTM CKJIOHA W Hecylien
CNOCOBHOCTM  OCHOBaHMW. MMpuHUMN Il UCNONb30BaHMA MHOFONETHEMEP3/bIX [PYHTOB
[LONYCKAeTCA Npu CTPOUTENbCTBE Ha CKAOHAX, C y4eToM 6.1.3, 6.1.4 1 6.1.6.

14.10 Mpu K“CNONb3OBAHUN MHOTONETHEMEP3bIX TFPYHTOB nNO npuHumny | cnepyert
BbIMO/IHATL MPOrHO3 TEMMEPATYPHOro peXmma U, B caydyae HeobxogMmocTu, cheumnanbHble
MepPonpUATUA No obecnevyeHUto NPOEKTHOM TemnepaTypbl Mep3Noro rpyHTa M obecneymBatb
KOHTPONAb TemnepaTtypbl B TeyeHuMe BCero mnepumoga 3Kcnayataumu. [OnAa coxpaHeHua u
NOHMXEHUA TeMNepPATypPbl MeP3/blX FPYHTOB C/leayeT NPUMEHATb Cleaylolmne MmeponpuaTmA:
arponecomenmopaLms, yCTPOMCTBO TEMI03aLWMTHbIX SKPAaHOB, BOLOOTBOA U 4.

14.11 MHoronetHemep3/ble rPYHTbl Ha CKAOHAX N NPUCK/IOHOBOW TEPPUTOPUM, KaK NpaBuo,
c/iegyeT UCNoanb30BaTb MO OAHOMY MpUHLUKUNY. [pU CTpOUTENbCTBE HA CKNIOHAX PeKoOMeHAyeTcA



MaKCMMaNbHOE COXPaHEHME W pJaxe YAyyleHWe 3SKONOTMYEeCcKon OOCTaHOBKM 3a cyeT
NPUMEHEHUA MNPOEKTHbIX, OPraHM3aLMOHHO-TEXHONOTUYECKUX PeLeHUi U MeponpuaTUiA no
NPeaoTBPALLEHMIO OMON33aHUA M HapyLEeHUA 3KOMOrMYecKoro paBHoBecusA, 0BYCNOBAEHHOMO
OMNacHbIMW KPMOTEHHbIMM NpoLLeccammn (TePMOKApPCT, NyYeHre, HaneaeobpasoBaHme).

14.12 Ha CcKAOHax CKafbHbIX W MNONYCKaAbHbIX NOPOA pacyeTbl YCTOMYMBOCTU M
NPOEKTUPOBaHNA GYHAAMEHTOB A0MNYCKAETCA BbINMONHATL B COOTBETCTBUMU € TpeboBaHuamM CN
22.13330. UHxeHepHasa NoAroToBKa TEPPUTOPUM A01KHA OCYLLLECTBAATLCA COMNACHO 6.5.

14.13 B KauyectBe ¢(PYHAAMEHTOB COOPYKEHMW HA CKIOHAX B pPaliOHaX PacnpoCTpaHeHus
MHOFONIETHEMEP3/bIX FPYHTOB PEKOMEHAYETCA MPUMEHATb OTAENbHO CTOALWME cToNbYaTble
byHOAMeHTbl, CBaM M pafbl CBaW, Npopesatlolwme MNOBEPXHOCTb CKOMbXeHusa. Mecrta
PacnofioXKeHUA CBal Ha CKNIOHE, KOMIMYECTBO, KOHCTPYKLUMA, pasmepbl U PAcCTOAHWE MeXAy
HUMK ONpPesenAlTcA Ha OCHOBAHMW PacvyeTOB MECTHOM WM 06LLel YCTOMYMBOCTU CKAOHOB U C
y4eToM OMOA3HEBOrO AAB/AEHUA MEP30rO FPYHTA HA CBAW M HArpy30K OT COOPYKEHUA.

14.14 B KayecTBe MHKEHEPHbIX COOPYKEHWUI, MPOTUBOLENCTBYIOLLMX ONON3AHMIO MEP3/bIX U
OTTaMBAIOLWNX TPYHTOB, CceadyeT NPUMEHATb TPAAULMOHHbIE COOPYXKEHUN: KOHTpdOopChI,
KOHTp6aHKeTbl, NOANOPHblE CTEHbl, pAabl cBai (CM 116.13330), PacCNONOMKEHUE KOTOPbIX Ha
CKNOHE U MexAay coboil 0H6OCHOBbLIBAETCA pacyeTamm M3 YCIOBMA HEAONYLLEHUSA TeyeHus
Mep3/10r0 U OTTaMBAIOLWErO FPYHTa MEXAY HUMU U He NpenaTcTeyowme GuabTpauumn Boabl No
CKNOHY. MecTa pacnofioXeHua W KOJIMYECTBO YAEP’KMBAIOWMX COOPYKEHMI Ha CKAOHE
060CHOBbIBAOTCA pacyeTamMm MecTHOM 1 0bLLelt YCTOMYMBOCTU CKNOHA.

14.15 Ha cknoHax COY nNpuMMEHAKTCA B C/Ay4Yanax MNPaKTUYECKOM HEeBO3MOXKHOCTU WM
HeA0CTaToOYHOM 3EKTUBHOCTM  APYrUX MEPONPUATUIA  ANA  CTabunMs3aumm CKAOHa MU
obecneyeHns Ha BeCb Nepuos 3KcnayaTaumMm TemnepaTypbl rpyHTa, HEO6XOAMMOW MO pacyeTy
HecyLei cnocobHOCTN OCHOBAHMUA.

14.16 Ona connGAOKLUMOHHbBIX CKAOHOB B KayecTBe OCHOBAHUM JIMHEMHbIX COOPYXKEHUN
(nMHWI  aneKkTponepegaun, TpybonpoBoAOB, 3CTaKasd) cnepyeT MNPUMEHATb obTekaemble
dyHAAMEHTbI B BUAE OTAENbHbIX CBal, pAAOB CBal, paboTaloWmMX B YCAOBUAX OOTEKaHUA UX
OTTAMBAIOLLMM TPYHTOM NpU COBNIOAEHMN NPUHLMNGE ONTUMAZIBHOFO COXPaHEHMA NMPUPOAHbIX
YCNOBUIA Ha CKAOHax (obecneyeHne ¢unbTpaumm BOAbl, COXPaHEHME PACTUTENIbHOCTM).
KonunuyecTtBo, pasmepsbl, rnybuHa 3apeKkM CBal B Mep3nbli FPYHT ONpeaensatoTcas pacyeTom C
y4eTOM OMNO/I3HEBOr0 [JaB/eHMA OTTAUBAKOLWEro rpyHTa, TFOPU3OHTA/NIbHbLIX Harpysok OT
COOpYXEeHMUA, TeMNepaTypbl M NPOYHOCTHbLIX CBOMCTB MEP3Or0 FPYHTa.

14.17 PaboTbl Ha CK/MIOHAX AO0/XHbI BbINOJHATLCA B 3MMHUIW nepuo. BbinosHeHne paboT B
Tensoe Bpemsa roga A0nycKaeTca TONbKO Noc/e BbiNoJHEHMA PaboT No CTabuam3aumm CKIoHa U
oba3aTtenbHOro nNpoBeAeHMA TENNOTEXHMYECKOrO MPOrHO3a M pacyeToB 06Wer U MecTHOM
YCTOMYMBOCTU CKJIOHOB U COOPYKEHUM HA HUX.

14.18 Meponpuatva MO WHXEHEPHOM 3almMTe M OXPaHE OKpPY)KalowWwen cpeabl cnegyet
NPOEKTUPOBATb KOMMIEKCHO C Y4ETOM FeOKPUONOTMYECKUX YCAOBUMA U NPOTrHO3a UX U3MEHEHMUSA
B Mpouecce CTpOMTENbCTBA (C  Y4eTOM MO3TAaMHOCTM) M 3KCMJyaTauum O6BEKTOB.



OcyuLecTBNieHMEe MEPONPUATUIA UHKEHEPHOM 3alLUTbl HE AONXKHO MPUMBOAMUTL K aKTUBMU3ALMUM
ONAaCHbIX KPUOTEHHbIX MPOLLECCOB HA CK/JOHAX M MPUMbIKAIOWMX TEPPUTOPUAX. TEXHUYECKan
3pPEKTUBHOCTb M HALEKHOCTb COOPYKEHUIA U MEPONPUATUIN UHMKEHEPHOW 3alUUTbl AONXKHbI
NOATBEPXKAATLCA pacyeTaMM, a B ODOCHOBAHHbIX C/AyYasX - MOAENMPOBAHMEM (HATYPHbIM,
bM3NYECKMM, MAaTEMATUYECKUM).

14.19 [Ona cTtabuamsaumm CKAOHOB HapAgy C WHKEHEPHBIMU COOPYXKEHUSMK cnepyet
NPUMEHATb MeponpUATUA MO CHUNKEHUIO TemnepaTypbl Mep3/blX FPYHTOB U YMEHbLUEeHUIO
rnybuHbl CE30HHOro OTTaMBaHuUA (arponecomenmopaums, YCTPOMUCTBO TENI03aLWMTHbBIX SKPAHOB,
BOA00TBOA), YNPOYHEHUE FPyHTa (3aMeHa M apMMpPOBaHME) C Y4eTOM HACTOALWEro AOKYMEHTa.
Ha cknoHax ponxkeH 6biTb OpraHM3oBaH 6ecnpenATCTBEHHbIM CTOK MOBEPXHOCTHbIX BOA,
WCKNOYEHO 3acTamMBaHMe BOJ, Ha 6ecCTOYHbIX y4yacTKax, M MnonafaHWe Ha CKAOH BOA C
NPUCKNOHOBOW TEPPUTOPUMN.

14.20 B npouecce CTPOUTENBLCTBA, IKCMyaTaUUM U IMKBUAALLMM COOPYKEHUN Ha CKOHAX U
NPUCKJAOHOBOM TEPPUTOPUN BbINOJAHAETCA MOHUTOPMUHI YCTOMUYMBOCTU CKNOHOB U COOPYKEHWI
No nNPOekKTy, pa3paboTaHHOMY C y4yeToM pasgena 15, MNO3BO/SAIOWEMY KOHTPOAMPOBaTb
MOBEPXHOCTHblE W T[NybUHHbIE nepemeleHns rpyHTa. Ha obbektax | w1l cTeneHu
OTBETCTBEHHOCTU HEOBXOAMMO OpPraHM30BaTb CTALMOHAPHbIE HabAlAEHWs 33 ONON3HEBLIMMU
npoLeccamnm C YCTaHOBKOM KOHTPO/IbHO-U3MEPUTENbHOM annapaTypbl B CKBAaXXMHaX B
HECKO/IbKMX CTBOPaxX MO MPOCTUPAHMUIO CKAOHA W BbINOJIHEHWEM HabnloAeHU 33 ocagkamu U
cMeLLeHnaMn no rnybure.

15 IN'eoTexHU4YeCKNii MOHUTOPUHT MPH CTPOUTEIHCTBE U IKCIIYAaTAIIUH COOPY:KeHUIl Ha
MHOT'0JIETHEMEP3JIbIX TPYHTAX

15.1 TeoTeXHUYECKMI1 MOHUTOPUHT (Janee MOHUTOPUHT) HA MHOTONETHEMEP3/IbIX FPYHTaX -
Komnnekc paboT, OCHOBaHHbIN Ha HaTypHbIX HabaAEHUAX 33 COCTOAHUEM TPYHTOB OCHOBAHMA
(TemnepaTypHbI peXuMm), FMAPOreoNOrMYECKUM PEXMMOM, MepemMelLleHNEM KOHCTPYKLUUM
byHAaMeHTOB BHOBb BO3BOAMMOTO, PEKOHCTPYMPYEMOTO U IKCNAYaTUPYEMOrO COOPYKEHMUA.

15.2 B palioHax pacnpocTpaHeHUa MHOFONETHEMEP3/bIX TPYHTOB MOHUTOPUHI HEOHX0ANUMO
NPoOBOANTb AN BCEX BUAOB 34aHUIMA U COOPYKEHWUW, B TOM 4YUC/IEe NOA3EMHbIX UHXKEHEPHbIX
KOMMYHUKaLMN.

15.3 MOHWUTOPUHT OCYLLECTBNAETCA B COOTBETCTBMU C MPOEKTOM, KOTOPbIN pa3spabaTbiBaeTca
B MpoLecce NPOEKTUPOBAHUA.

Mpw pa3paboTke NpPoeKTa MOHUTOPUHIA ONPEeAEeNATCA COCTaB, 06beMbl, NEPUOANYHOCTD,
CPOKM N MeToAbl paboT, CxeMbl YCTAHOBKU Habnto4aTENbHbIX CKBAXKUH, reoAe3n4eckmux MapokK m
penepos, AAaTYMKOB M NPUOBOPOB, KOTOPbIE HA3HAYAKTCA MPUMEHUTE/IbHO K PacCMaTPUBaEMOMyY
0O6BEKTY CTPOUTENBCTBA (PEKOHCTPYKLMM) C YHETOM €ro cneunduKm, BKAKYAOLWEN: pe3ynbtaTbl
MHXXEHEPHbIX  W3bICKAHWMN Ha NAOWaZKe CTPOUTENbCTBA, MPUHUMMN  MCNO/b30BAHMA
MHOFO/IETHEMEP3/bIX TPYHTOB B  Ka4yeCcTBE OCHOBaHWI  ¢dyHOAMEHTOB, 0OCObeHHOCTeM
NPOEKTUPYEMOIrO WKW  PEKOHCTPYMPYEMOFO COOPYXKEHUA W  COOPYKEHUN OKpyKatowen
3aCTPOMKK 1 T.N.



15.4 B NpoeKTe MOHWUTOPWHra c/reayeT y4uTbiBaTb (GaKTOPbl, OKasbiBalowWMe BAUAHME Ha
BHOBb BO3BOAMMOE (PEKOHCTPYMPYEMOE) COOPY)KEHME, €ro OCHOBaHWE, OKPYKatoLmi
FPYHTOBbIM MacCMB M OKPY»KaloLLYO 3aCTPOMKY B MpoLecce CTPOMTENbCTBA M 3KCMAyaTaumu, B
TOM 4YuCNe BO3MOMKHOCTb MPOABJAEHMUA OMNACHbIX FEOKPUONOTMUYECKUX NPOLECCOB (KpUoreHHoe
ny4YyeHne, TePMOKAPCT, OMOA3HEBbIE NPOLLECChI, OCeAaHNE NOBEPXHOCTU MPU OTTaMBaHUM U Ap.),
a TaKKe Ten/oBble BO34eNCTBMA OT CTPOUTENbHbIX PaborT.

15.5 [nAa ocywecTBNieHUA MOHUTOPUHIA B NEPUos CTPOUTENbCTBA COOPYKEHUM
060pYyAYIOTCA KOHTPOJIbHblE TEPMOMETPUYECKME W  TUAPOreo/sIorMYeckne CKBaXKUHbl, Ha
byHAaMeHTax COOPYKEHUI YCTaHaBNMBAOTCA NOCTOAHHbIE reoAe3nyeckme MapKku, No KOTOPbIM
BbINO/IHAIOTCA WM3MepeHuA TemnepaTypbl FPyHTa, YpPOBEeHb MNOA3EMHbIX BOA, WX COCTaB M
TemnepaTtypa, HMBeAnposaHve GyHAAMEHTOB, B TOM YMC/e NOTPYy*KEHHbIX CBaW, U3MepALoTCA
OTMETKM NOAKPAHOBBIX NyTEM MOCTOBbIX KPAaHOB, BOAOOTBOAHbIX NOTKOB B TEXHUYECKMX STarKax
M NoANONbAX 303aHUM, A TaKXKe TPOTYapoB Y COOPYKEeHMI. MecTa yCTAaHOBKN TEPMOMETPUYECKMUX
M TMOPOreosIOTMYECKUX CKBAXKMH, reoAe3snyeckMx MapoK YKasaHbl B Tabauue M.1,
NepuMoaMYHOCTb MPOBeAEeHMA 3aMepoB npuBegeHa B Tabanue M.2. Kpome Toro,
KOHTPONMPYETCA NJOTHOCTb FPYHTOB, YIOXEHHbIX B HACbINAX, NPY 3aMeHe FPYHTOB B BbleMKax U
NPW HamblBe TEPPUTOPUN. TEPMOMETPUYECKNE CKBAXKUHBI 060PYAYIOTCA B COOTBETCTBUM € TOCT
25358. TpeboBaHMA K 060pyAOBaHWUIO TMAPOre0NOrMYECKUX CKBAXXMH npuBedeHbl B [3].
YCTPOMCTBO HMBEAUPHBIX MAPOK WU reofe3nyeckne M3MmepeHua NpPoBOAATCA B COOTBETCTBUM C
FOCT 24846.

15.6 B nepuoa 3KcnayaTauMM COOPYNKEHUA MOHUTOPUHI OCYLLECTBAAETCA B  LenAx
obecrneyeHUss MPOEKTHOr0 peXuma TFPYyHTOB OCHOBAHWA WU COCTOAHUA YyHOAMEHTOB
COOpPYKeHUA. B cocTaB MOHUTOPUMHIA BXOAAT cneayolime suabl pabot:

TEKYWMN U KOHTPOJIbHbI OCMOTP COCTOAHMA TEXHUYECKUX 3TarKen, NoAno/iniA 34aHUA U
PacrnofoXeHHbIX B HUX KOMMYHUKaLUWUIM U APYrUX YCTPOMCTB;

HabnoaeHna 3a coctosHMem 6eToHa GyHAAMEHTOB;

HabntoAeHUA 32 TEeMNepPaTypPOMn rpyHTa B OCHOBAHWWN COOPYKEHNN;
HabnoAeHMA 32 TeMNepaTypon BO3AyXa B NOAMNONLE;
HabnoaeHUA 33 ocafkamMu GyHAAMEHTOB;

Habno4eHUA 33 TMAPOreoNorMYECKUM PEXMMOM OCHOBAHUA.
MepnogMYHOCTb NpOoBEAEHMA 3aMepPOB yKasaHa B Tabaunue M.2.

15.7 NpoaonKnTenbHOCTb MOHUTOPMHIA 3aBUCUT OT NPUHLMNA CTPOUTENbCTBA U COCTasaAeT
ANA COOPYKEHWUIM, NOCTPOEHHbIX NO:

| NPUHUMNY - B Te4EHMEe BCEro Nepmoaa 3KCNayaTaLmm COOpYKeHUs;

Il npuHUMNY: a) C NCNONb30BAHNEM MpPenBaPUTENbHOTO OTTaMBAHMUA TPYHTOB - B TeyeHue 5
ner;



6) c AonyweHnem oTTanBaHUA B NEPUOL SKCNAyaTaumm - B TeyeHume 10 ner.

NpumeuvaHue - MPoAONKUTENBHOCTD MOHWUTOPUHTA MOMKET ObiTb COKpalieHa npu ctabunmsauum
U3MEHEHWUI KOHTPOJIMPYEMbIX NApameTpoB WAW yBENMYEHA MPU OTCYTCTBUM CTabUAM3aUMM U3MEHEHUN

KOHTPOJIMpYyEMbIX MNapameTpos.

15.8 B npouecce MOHUTOpMHra  HeobxoauMmo  obecneunTb  CBOEBPEMEHHOCTb
MHGOPMMPOBAHNA 3aUHTEPECOBAHHbIX CTOPOH O BbISIBIEHHbIX OTKAOHEHUAX KOHTPOAUPYEMbIX
napameTpoB (B TOM 4MCAe TEHAEHUMM MX WU3MEHEHMI, MpeBblllaloWwmne OXKupgaembie) oT
NPOEKTHbIX 3HaYE€HWNI N Pe3yNbTaToB TEMN10- U re0TeXHUYECKOro NPorHosa.

16 Dxojioruyeckne TpPeOOBaHHUsSI NMPH NPOEKTHPOBAHUM M YCTPOICTBE OCHOBAHWI M
(pyHramMeHTOB HA MHOT0JIETHEMEP3JIbIX IPYHTAX

16.1 B npoekTe 0CHOBaHWWA U GYHAAMEHTOB Ha MHOTFONETHEMEP3/IbIX TPYHTAX AO/KHbI 6bITb
npeaycmoTpeHbl MeponpuaTuA, obecneuuBalolive npefoTBpalleHMe, MWHUMU3ALMIO UAn
NVKBUAAUMIO BPEAHbIX U HexenaTesbHbIX 3KONOTMYECKMX U CBA3AHHbIX C HUMU COLMANbHbIX,
9KOHOMMUYECKUX U APYTUX NOCNEACTBUM.

16.2 3Konoruyeckne TpeboBaHMA, y4yMTbiBaeMble MPU MPOEKTUPOBAHUN U CTPOUTENLCTBE,
OCHOBbLIBAIOTCA Ha pe3ynbTaTaX MHXXEHEPHO-3KONOrMUYECKUX W3bICKAHWUA, B KOTOPbIX AaeTcs
OLEHKa COCTOAHMA OKpy)Kalolield cpeabl M MPOrHO3 BO3AEWCTBMA Ha Hee o06beKTa
cTpouTenbcTBa. [paBuna  MHMKEHEPHO-3KONOTUYECKUX U UHXKEHEPHO-reofe3nyecknx
M3bICKaHM ANA CTPOUTENbCTBA coaepskaTcsa B [1] u [2].

16.3 lporHo3 BO3AEWUCTBMA HA NPUPOAHbIE YCNOBWUA OCYLLECTBAAETCA Ha BeCcb Nepuos
CTPOUTENbCTBA M IKCMJIyaTaLuMn 34aHUN U COOPYKEHUIN N JONKEH YCTAaHABANBATL:

BO3MOXHOCTb WU3MEHEHUNA TENIOBOIro pexXmma MHOIoJIeTHEMEP3/IbIX TPYHTOB pa17|0Ha
CTponTenbCTtBa U npunaerarowmx TeppMTOpMﬁ Bcneacrtemne HapyLueHvu7| ycnoswﬁ TennoobmeHa B
pe3ynbTtaTte CTPOUTENBLCTBA U TEMNEPATYPHOTO BO3,CI,€V1CTBMFI B npouecce akcnayatauyum,

M3MEHEHUA TUAPOre0NOrMUYECKMX YCNOBUIA CTPOUTENbHOW MAOWAAKM B  pesynbTaTte
NPOM3BOACTBA 3eMAHbIX PaboT, BKAOYAA MyTU Pasrpy3KM NOBEPXHOCTHbLIX U HAAMEP3/IOTHbIX
BOA, NO BOAOOTBOAHbIM KaHanam;

CTeneHb aKTMBM3aLMM OMACHbIX KPUOTEHHbIX MPOLECCOB, B TOM 4YMC/e: OCaAKM U NydYyeHue
FPYHTOB, TEPMOKAPCT, CONUDNIOKLUA, TEPMOIPO3UA U Ap.;

BO3MOXXHOCTb BOSHUKHOBEHMA CK/IOHOBbIX MPOLLECCOB U 3a60/1a4MBaHmUA TEPPUTOPUN.

16.4 C yyeTomM pe3ynbTaTOB MWHXXEHEPHO-TEONIOTUYECKMX WU3bICKAHUI  BblbupatoTca
NPOEKTHble  peweHna W  pa3pabaTtbiBalOTCA  MeponpuAaATMA MO PEeKyNbTMBaUUM U
BOCCTAQHOB/IEHMIO NOYBEHHO-PACTUTE/NIbHONO C/I0A, 3acCbiNKe BbleMOK, TPaHLWeEW M Kapbepos,
BbINOMAXMBAHUIO U O4EPHOBAHWUIO CKNOHOB WU OTKOCOB, a TaKXe Mo npeaynpexaeHuto sposuu,
TepMOKapcCTa M NPOLEeCCOB pa3mbiBa rpyHTa.



16.5 OCHOBHble MepPONPUATUA NO OXPaHEe OKPYXKalolen cpeabl Npu BO3BEAEHUN OCHOBAHUI
n GYHOAMEHTOB HA MHOrO/IeTHEMEP3/bIX TPYHTaX pa3pabaTbiBalOTCA Ha CTaguM TEXHUKO-
3KOHOMMYECKOro 060CHOBaHMA.

16.6 [poeKTHaa [OKYMEeHTauus Ha YCTPOMCTBO OCHOBaHWA U  GyHAAMEHTOB Ha
MHOTFONETHEMEP3/bIX TPYHTAaX Ha CTaauMM MPOEKTa AO0/KHA BKAOYATb OTAENbHbIA pasaen
«OxpaHa OKpy:KatoLlei cpeapl».

16.7 Mpuctynatb K npousBoacTBy paboT No yCTPOMCTBY OCHOBaHMM U GyHAAMEHTOB
AONyCKaeTca TOIbKO Npu Haamyuum NMOC M NPOEKTOB MHXXEHEePHOW MOATOTOBKM M 3aWMTbl OT
ONACHbIX KPUOTEHHbIX MPOLLECCOB M NOATOMNNEHUA TEPPUTOPUN (4.4), KOHKPETHO OTPAXKAIOLLMX
BCE OCODOEHHOCTM MepP3N0THO-TPYHTOBbLIX YCNOBMMA MNAOWAAKA  CTpoUTENbCTBa. [poeKT
OpraHM3aunn CTPOUTENbCTBA [O/KeH o06A3aTenbHO NpefycMaTpmMBaTb TOYHbIE CPOKU U
ocobeHHOCTM npou3BoacTBa PaboT, a TaKKe Mepbl MO BOCCTAHOBNEHWUIO MOBPEXAEHHbIX
Yy4YaCTKOB NMOBEPXHOCTU TEPPUTOPUN CTPOUTENLCTBA.

Ipuioxkenne A
(ob6s13aTeIBLHOE)

TepMmuHbI U onpegeneHun

B HacToAwem csoae npaBwua MNPUMEHEHbl cneaylolme TepMUHbl C COOTBETCTBYHOLWMMMU
onpeageneHnamm:

A.1 rpyHT (ground, soil): TopHble nopogbl, MOYBbl, TEXHOreHHble 06pa3oBaHUs,
npeacTasasowme coboi MHOTOKOMMNOHEHTHYIO U MHOrO0BpPasHY0 reoNorMyeckyro CucTemy m
ABNAOLLMECA 0OBEKTOM UHKEHEPHO-X03ANCTBEHHOW AEATENbHOCTU YeN0BeKa.

[PYHTbI MOTYT CAYXUTb: 1) MaTepManom OCHOBAHUA 34aHUN U COOPYKEHUN;
2) cpefiolt ANa pasmMeLeHns B HUX COOPYKEHWN;
3) maTepmasiom CamMoro CoOOpyKeHus;

A.2 rpyHT mep3nbiit (frozen ground): MpyHT, MMeOWMI OTPULATENBHYIO WAM HY/NEBYHO
TemnepaTypy, COAep:Kaliuili B CBOEM COCTaBe BUAMMbIE NefAHble BKAOYEHUA U (Mnau) nea-
LLEMEHT U XapaKTePU3YIOLWMNIACA KPUOFEHHbIMU CTPYKTYPHbIMU CBA3AMMU;

A.3 rpyHT MHoronetHemepsnbiii (perennially frozen ground), cuMHOHMM - rpyHT
BeyHomep3ablit (permafrost ground): MpyHT, HaxoAsWMIACA B MEP3/IOM COCTOSIHUM NMOCTOAHHO
B Te4yeHue Tpex u bonee nert;

A4 rpyHT ce30HHOMep3abin (ce3oHHoTanbiit) (seasonally frozen ground): [pyHT,
Haxo4AWMINCA B MepP3/IOM WAN TaJiOM COCTOSAHUM MEePUOAMYECKM B TEYEHWUE XONOAHOIO WAU
TENN0ro Ce3oHa;

A5 rpyHt TBepgomep3nbiii (hard frozen ground): [ducnepcHblt TPYHT, NPOYHO
CLUEMEHTMPOBAHHbIN /IbAOM, XapaKTepU3yemblit OTHOCUTENbHO XPYMNKMM paspylieHnem u
NPaKTUYECKU HECKMMAEMbI NOA BHELIHEN Harpy3Kou;



A.6 rpyHT nnactmuHo-mep3nbii  (plastic frozen ground): [dwucnepcHbiit  TPyHT,
CLEeMEHTMPOBaHHbIA NbAOM, HO obnafalowmnii BASKMMM CBOMCTBAMU M CHMMAEMOCTbIO Noj,
BHELUHEN HarpysKkom;

A.7 rpyHT nyuuHuctbi (frost-susceptible ground): JucnepcHbiii TPyHT, KOTOpPbIA npwu
nepexoe M3 Taloro B Mep3noe COCTosHWE yBennymBaeTca B obbeme BcneacTsme o6pa3oBaHms
KPUCTAN0B NbAa U UMEET OTHOCUTENbHYIO AedopMaL Mo MOPO3HOrO NyYeHusa &, > 0,01;

A.8 nep (cMHOHMM - TpYyHT nepAHoi) (ice): MpupoaHoe obpasoBaHWe, cocTosAllee U3
KPUCTaNNOB NbAa C BO3MOXHbIMU NPUMECAMM 0HJNOMOYHOrO MaTepuana M OpPraHUYecKoro
BewectBa He 6onee 10 % (No ob6beMy), XapaKTepU3yOWEEeCs KPUOTEHHbIMU CTPYKTYPHbIMM
CBA3AMMU;

A.9 cnoii ce3oHHOro ottamsaHua (seasonal thawing layer): NoBepXxHOCTHbIN CNON TPYyHTa,
oTTamBaloWMn neTom;

A.10 TemnepaTtypa Hauyana 3amep3aHua (otramBaHua) (freezing (thawing) temperature):
TemnepaTypa, NPy KOTOPOI B Nopax rpyHTa nossaseTcs (Mcyesaer) nep;

A.11 mopo3Hoe nyuyeHue rpyHToB (frost heaving ground): Mpouecc ysennyeHma obbema u
AebopMUPOBaHNA AUCNEPCHBIX TPYHTOB NPU NPOMEpP3aHNK;

A.12 tepmoKapct (thermokarst): O6pa3oBaHMe NPoOCaA0UHbIX M NPOBanbHbIX GopM penbeda
M NoA3eMHbIX MyCTOT BCNeACTBME BbiTaMBaHWUA MOA3EMHOrO /bAda MAM OTTaMBaHWUA Mep3/10ro
rPYHTa;

A.13 Tepmoaposusa (thermoerosion): PaspylweHne M BbIHOC OTTAMBAOLWMX M MepP3/biX
AWCNEPCHbIX TPYHTOB M bA,0B B pe3y/ibTaTe TEM/0BOr0 M MeXaHWMYECKOro BO3AEeNCTBUA BOAHbIX
NOTOKOB;

A.14 conudnioKkumua (solifluction): CmeweHune (TeyeHuwe, ononsaHue, COCKa/b3biBaHUE,
CN/bIBbl, OMN/bIBMHbI) OTTAaMBAKOLWLETO MNEepeyBNAKHEHHOTO TOHKOAMUCNEPCHOro TFpPyHTa Ha
CK/IOHax B Tennoe BpPemsA CYTOK roga, OOyC/OB/NEHHOE Ce30HHbIM MNPoOMep3aHnem U
OTTauBaHMEM.

IIpunoxkenue b
(pexomMeHnayemoe)
dusmueckue n Tennopusnyeckue XxapakTepucTMKM MHOroNeTHEMep3NbiX FPYHTOB

6.1 B coctaB ¢u3MYECKMX W TENNOPUIMYECKMX XapPaKTEepUCTUK, onpepensemblx ANs

MHOros1ieTHeEMepP3/iblX TrPYHTOB, BXOAAT:

a) CyYMMapHas B/IA*XHOCTb Mep3/0ro rpyHtTa - Wi, M BNAXKHOCTb MEP3/I0ro TPyHTa,
PacnoNOXEeHHOro MeXay NeAAHbIMU BKAOYEHUAMU - W,;

6) cymmapHaa NbAMCTOCTb MEP3/I0r0 TFPYHTA iy, NPEACTaBAAlOWAn COH6ON OTHOLWEHMe
coAeprKalleroca B Mep3ioM rpyHTe obbema /ibga K 06bemy meps3noro rpyHTa M NbAUCTOCTb
rPyHTa 3a CYeT BUAMMbBIX NeAsHbiX BKAKYEHUA i, npeacTaBasAollas coboi oTHoWeHue



cogeprKallleroca B Mep3/IoM TpyHTe obbema BUOUMBIX NefAHbIX BKAOYEHMIA K 0b6bemy
MEepP3/10T0 rPyHTa;

B) CTeneHb 3anonHeHMA obbema Nop Mep3n0ro rpyHTa NbAOM U He3amepslwel Boao - S,
[0/N eQUHULbI;

r) TemnepaTypa Ha4yana 3amep3aHus rpyHTa - Ty, °C;
[1) BNa’KHOCTb MeP3/10r0 FPYHTa 3a cYeT HesamepsLen Boabl - W, A0AM eANHULDI;

e) TennodpusnUYecKkne xapakTepuUCTUKK rpyHTa (TennonposoaHocTb A, BT/(m-°C) u obbemHan
Tennoemkoctb C, Ax/(kr-°C));

) TennoTa TaaHMA NbAa (3amep3aHuna BoApl) B rpyHTe - L
3) cTeneHb 3aCONEeHHOCTU - Dy, %;

1) KOHLEHTpaLMA NOpPoBOro pacTeopa - Cps, JOM e4UHULbI;
K) 06bemHan cteneHb 3aTop$HOBAHHOCTM - J, AONM eANHULbI;
N) cTeneHb 3aTopPOBaAHHOCTU - G, 40U €AUHMILbI.

6.2 CymmapHaa BNaXHOCTb Mep310ro rpyHTa - Wi M BNAXKHOCTb MEP3/0ro rpyHTa,
PaCnNO/IOXKEHHOTO MeXay NnegsHbIMU BKAOYEHUAMU - W, onpeaenstoTca B COOTBETCTBUM C
FOCT 5180.

6.3 CymMapHasa NbAUCTOCTb MEP3/I0F0 FPYHTA - iror, NBAUCTOCTb MEP3/I0F0 TPYHTA 3a cyeT
BKNIOYEHUIM NbAa - i;, W CTENeHb 3aMNONHEHWA ObbemMa Nop MepP3/Noro FPyHTa NbAOM WU
He3amep3Len BOAOW - S, onpeaensatoTcsa B COOTBETCTBMM € TOCT 25100.

6.4 Mopa, 3acONeHHOCTbIO MOHMMAETCA Ha/nyMe B MEpP3/IOM FPyHTE BOZAHOPACTBOPUMBbIX
coneli B TaKOM KONMYECTBE, KOTOPOE CYWECTBEHHO W3MEHSAEeT MPOYHOCTHbIE U
AedopmaLMOHHbIe CBOMCTBA FPYHTOB.

CTeneHb 3acCONEHHOCTU TpyHTa Dy, XapaKTepu3yeT OTHOCUTE/IbHOE COAEep’KaHWE B FpyHTe
BOAHOPACTBOPUMBIX COJIel, ee cnedyeT onpeaenatb no FOCT 25100 Kak OTHOLWEHMEe Macchl
conen gs K Macce Cyxon HaBECKM TpyHTa gy (BKNOYAA Maccy coAepKaliuxcs B HEM co/eit) no

dopmyne

Dsq = (gs/gd)loo (51)

Mo cTeneHu 3aCONeHHOCTU Dy, FPYHTbI NOAPa3AenatoT cornacHo NOCT 25100. KoHueHTpaumsa
noposoro pactBopa C,s XapaKTepusyeT CTeneHb MUHepanusaumu rpyHTOBOM Bnarn. Ee
AonycKaeTcs onpeaensatb no popmyne

Cps = Dsa//(Dsa/ + IOOW)I (52)

roe W - BNnaXKHOCTb 3aCO/IEHHOrO FPyHTa, NPUHMMaeMas AN rPYHTOB C IbAUCTOCTbLIO iy < 0,4
paBHOM Wiy, a Citor > 0,4 paBHON Wy,



3aconeHHble FPYHTHI B 3aBUNCMMOCTH oT npeo6na,c|,arou.|,ero MOHHOIo COCTaBa
NEerkopacTtBoOpmMbIX conem pas3aenAaroTca no Tmny 3aCoNeHnA Ha MOpCKOl‘a N KOHTUHEHTa/IbHbIN B
cooTBeTCcTBMU € TOCT 25100.

B.5 TemnepaTtypa Hayana 3amep3aHua TpyHTa Ty, XapaKTepusyeT TemnepaTypy nepexosa
rPYHTa M3 Tanoro B Mep3/oe cocTosHuMe. TemnepaTypy Hayana 3amep3aHua He3aceNeHHbIX,
3aC0/NEHHbIX U 3aTOPdOBaHHbIX FPYHTOB CAeAyeT onpedensaTb ONbITHbIM MyTemM, a B CAydasax
npeaycMOTPEHHbIX B 5.9 TemnepaTypy Hayana 3amep3aHMA He3acesieHHbIX WM 3aCOJIEHHbIX
FPYHTOB AonyckaeTcA npuHMMatb no d¢opmyne (6.3) B 3aBMCMMOCTM OT BMAA TPYHTA W
KOHLEeHTpaumm noposoro pacteopa Cps:

T, = A-B(53C +40C)). (5.3)

roe A - KoapPULUMEHT, XapaKTepm3yoLWNM TemnepaTypy Havyana 3amep3aHUA He3aCONEHHOTO
rpyHTa (Tabnmua 6.1);

B - KO3pPUUMEHT, 3aBUCALMIA OT TUNA 3aCONEHUA TPYHTA; B = 0 ANA HE3aCONEHHbIX FPYHTOB;
B =1 gna rpyHTOB MOPCKOro TMNa 3aconeHus; B = 0,85 gnsa rpyHTOB C KOHTUHEHTA/IbHBIM TUMOM
3aconeHus.

Ta6bnuua b.1-TemnepaTtypa Hauasa 3amep3aHUA HE3ACONEHHOrO rpyHTa A

[pyHTbI A, °C
Meckn pasHbix ¢pakumi -0,10
Cynecu 1 nbinesBaTble NecKu -0,15
CyrnnHok -0,20
FnnHbI -0,25

3HayeHue Tpr AnAa 3aTopPOBAHHBIX FPYHTOB cneAyeT BbibMpaTb MO BeNUYMHE TemnepaTypbl
Hayana 3aMep3aHUA TOro KOMMNOHEHTa (TopdHAHOro UM MUHEPANBHOIO), Y KOTOPOro OHa BbILLE.
BenunuunHa T,s ona Topda npusegeHa B Tabnmue b.2.

Tabnuuya b.2 - PacyeTHble 3HAa4YEeHUA TemnepaTypbl Hayana 3amep3aHua Ty AnA Topda

Tun Topda Wiot, [ONMN € ANHULbI Tys °C
CnabopasioXKMBLLUNINCA BEPXOBOM 7,30 -0,14
5,90 -0,16

3,27 -0,25

1,64 -0,35

CpefHepasioKUBLLINIACA BEPXOBOM 3,50 -0,13




Tun Topda Wiot, BOM €AMHULDI Top, °C

0,90 -0,20

6.6 BnaxHOCTb HE3aCO/IEHHOro, 3aCO/IEHHOrO U 3aTopPhOBAHHOIO MEP3/I0r0 rPyHTa 3a cyeT
Hesamep3wen Boabl W, onpeaenserca onbiTHbIM NyTem. B caydasx npeaycmMoOTPeHHbIX B 5.9
ANA HEe3aCONEeHHOro M 3aCONEHHOrO FPyHTa, HAaXOAALLEroca B OX/1a*KAEeHHOM COCTOAHWUM, Koraa
TemnepaTypa rpyHTa Bbile TemnepaTypbl Hayana 3amepsaHua (0 °C > T > Tyy), BeanunHa W,
NPUHUMAETCA ANA TPYHTOB C NbAUCTOCTbIO jior < 0,4 paBHOM W, = Wiy, a C iz > 0,4 paBHOM W, =
W,,.

Ona He3aco/NeHHOro M 3aCONEeHHOr0 Mep3/0ro rpyHTa 3HadeHus W, ponyckaetcs
onpeaenate no ¢opmyne (6.4), Npu ycaOBMKW, UYTO TemMepaTypa FPyHTa HUXKE WIN paBHa
TemnepaType Hayana 3amep3anua (T < T,y), nocnegHAaa HaxoauTca no ¢opmyne (6.3)

W= kap + T]Dsal; (54)
roe k, - KO3pPUUMEHT, NpUHMMaemMblt no Tabauue 6.3 B 3aBUCMMOCTM OT YUCAa
NAacTUYHOCTU |, M TemnepaTypbl rpyHTa T;
W, - BNaXHOCTb rpyHTa Ha rpaHuLLe NNAaCTUYHOCTM (pacKaTbiBaHWA), A0M e AUHULbI;

Dsqr - CTENEHb 3aCONEHHOCTU FPYHTA, 40NN eANHULbI;

1 - KO3bOUUMEHT, NPUHUMaEMbI paBHbIM O AN HE3aCONEeHHbIX FPYHTOB U No Tabauue (5.4)
[ANA 3aCONEHHbIX TPYHTOB, B 3aBUCMMOCTM OT YMCNA NIACTUYHOCTU [, 1 TemnepaTypbl rpyHTa T,
°C, ana temnepatyp T < -15 °C BennyYMHa 1 NPUHMMAETCA PaBHOM 3HaYeHuto 1 npu T = -15 °C;
ecnu BennunHa W, onpegeneHHana no ¢opmyne (6.4), npeBbicuT 3HadyeHne Wy, torna W, =
Wtot-

Ta6nuua b.3-PacyeTHble 3HaUYeHUA Koapduumenra k,,

Yncno KoadpouumeHnt k,, npu Temnepatype rpyHTta 7, °C
pyHTHI NAacTUYHOCTH Iy,
ponv eamunubl | 0,3 | -0,5 -1 -2 -3 -4 -6 8 | -10
MNeckn 0 0 0 0 0 0 0 0 0
Cynecu 1,<0,02

0,02</,<0,07 | 0,60 0,50 [ 0,40 0,35 0,32 0,30 0,28 | 0,26 | 0,25

CyrnuHkmn 0,07<1,£0,13 [ 0,70 | 0,65 0,58 0,50 0,46 0,45 0,43 (0,41 (0,40

0,13<1/,<0,17 (0,80 | 0,75 0,65 0,55 0,51 0,50 0,48 | 0,46 | 0,45

I nnHbI I,> 0,17 0,98 | 0,92 0,80 0,68 0,63 0,60 0,58 | 0,56 | 0,55

Tabnanuya b.4-PacyeTHble 3HaYeHUA KoapduumeHTa n




Yncno BennunHa koadpduuneHta n npm temnepatype rpyHta T, °C

FpyHTbI nAacTUYHOCTH I,
nonv eguuuuel | 0,3 1-0,5 ] -1 -2 -3 -4 -6 -8 | -10 | -15
MNeckn u cynecun 1,<0,02 210 | 160 | 75 34 20 14 9 6,5 5 4
Cynecwu 0,02</,<0,07 | 150 | 130 | 57 24 15 11 7 5 4,5 | 3,5
CyrnuHkm 0,07</,<0,13 | 130 | 103 | 44 19 11 8 5,5 4 3,21 23
CYrnNHKN, TAUHbBI 0,13<1, 102 70 34 17 9,5 6.5 4 3 2,5 2

PacyeTHble 3HauyeHua W, ana Topda w 3aTOpPOBAHHLIX TPYHTOB, HAXOAALIMXCA B
OX/JTaXKeHHOM COCTOSIHWM, KOrZa TemnepaTypa rpyHTa Bbille TemnepaTypbl Hayasa 3aMmep3aHns
(0 °C > T > Tyf), NPUHMMAIOTCA ANA TPYHTOB C NbAUCTOCTBIO iror < 0,4 paBHON Wy, = Wioy, @ C itor >
0,4 pasHont W, = W,,,.

[na mep3nbix Topda M 3aTopdoBaHHbIX FPYHTOB 3HaYeHusa W, aonyckaetca onpeaenatb no
dopmyne (6.5) B 3aBUCMMOCTM OT cTeneHun 3aTopdpoBaHHOCTM J (40NN eANHULbI) U TeMMepaTypbl
T, Npy YyCNOBUMK, YTO TeMNepaTypa rPyHTa HUXKE UM paBHa TemnepaTtype Hadyana 3amep3anus (T

W, =wi". (B.5)

roe WV - napameTtp, 3aBUCAWMIA OT 06bEMHOM cTeneHn 3aTopPOBAHHOCTU J, MPUHMMAETCA Mo
Tabnuue B.5.

Ta6bnuua b.5-PacueTHble 3HaUeHUa Koapdpuuymenta ¥

Tun rpyHTa ¥, rpag’
Topd 1,6
CynecyaHble 3aTOpPOBaAHHbIE TPYHTDI 1,67J-0,1
CyrnnHucTble 3aTopdoBaHHbIE TPYHTbI 1,6J

6.7 Tennopusmuyecknme XapaKTEPUCTUKU TPYHTOB: KO3OOUUMEHT TEMNaonpoBOAHOCTM A,
obbemHaa Tennoemkoctb C U KO3GOUUMEHT TemnepaTyponpoBOAHOCTU a ONpeaenArTcA
ONbITHbIM MyTeM. B cnyyasx, npeaycMOTPEHHbIX B 5.9, 3HAYeHUA OOBEMHOM TENN0eMKOCTH
3aCONIEHHbIX N He3aceNeHHbIX FPYHTOB B TaJioM, OxnaxaeHHoM Cy, n mep3nom Cy COCTOAHUAX
[ONYCKaeTca paccumTbiBaTb N0 ¢opmynam b.6 - 6.9 B 3aBUCMMOCTU OT yAe/1bHON TENN0EMKOCTH
ckeneta rpyHta C,, TemnepaTtypHOM M KOHUEHTPALMOHHOM 3aBUCMMOCTAX YAEe/IbHOM
TENNOEMKOCTU He3zamepuwelr Boabl C, W nbaa C, BnaxHoctn Wi, TemnepaTypHoOi w
KOHLLEHTPALMOHHOM 3aBMCMMOCTU BNIAXKHOCTM 33 cyeT Hesamepswen Bogbl W,, naoTHOCTU

CKeneTa rpyHTa Pg,n s M TEMNEPATYPbI HAYaNa €ro 3amep3aHna Tyy.



[lnA He3acoNeHHbIX PYHTOB, HAXOAAWMXCA B TaZIOM U OXNAXKAEHHOM COCTOAHWMAX, KOraa
TemnepaTtypa rpyHTa Bblle TemnepaTypbl Hayana 3amepsanua (T > Ty), BennumHa Cy
Haxoautca no ¢opmyne (6.6)

Cn = (Cp + Cthot)pd,thr (56)

roe C, npuHumaetca no Tabavue b.6; ANA He3aconeHHbIX rpyHTos u Topda C, = 4200
Ox/(kr-°C), a T, HaxoAuTca no Tabnuue B.2; ANA 33CONEHHbIX TPYHTOB B OXNAXKAEHHOM
coctoAHumn (0 °C > T > Tyf) T,y onpenensetca no opmyne (6.3), a BeanumnHa C, paccumTbiBaeTca
no ¢opmyne (6.7)

Cw = Cye - 4550C,, (5.7)

roe C,: - yAenbHaa TennoeMKocTb noposoro pacTteopa, Ax/(kr-°C), onpeaensetca no
Tabnnue (6.7);

Cps - KOHLEHTPaLMA NOPOBOro PacTBopa, A0/ eAnHULbI, onpeaenseTcsa no ¢opmyne (b.2).

Tabnuua b.6 - PacyeTHble 3HaYeHUA yAENbHOI TENNI0EMKOCTU CKeneTa rpyHToB C,

FpyHTbI Mecok Cynecb Frnka 1 rore
CYTMHOK HU3UHHbIN BEPXOBOM
Co, Ox/(kr-°C) 750 850 950 1920 1680
Tabnuua bB.7 - PacyeTHble 3HauyeHUA TemMnepaTypHOU 3aBUCMMOCTU YyAeNbHOWM
TEen10eMKOCTU NOPOBOro pacresopa Cut
T,°C Cuwt, OK/(kr-°C) T, °C Cuwt, OR/(Kr-°C) T,°C Cuwt, Ox/(kr-°C)
0,0 4210 -2,8 3890 -13,0 3510
-0,2 4150 -3,2 3860 -14,0 3490
-0,4 4110 -3,6 3840 -15,0 3470
-0,6 4060 -4,0 3820 -16,0 3450
-0,8 4030 -5,2 3800 -17,0 3440
-1,0 4010 -6,0 3700 -18,0 3430
-1,2 3990 -6,8 3670 -19,0 3410
-1,4 3970 -8,0 3630 -20,0 3400
-1,6 3950 -8,8 3600 -21,0 3390
-1,8 3930 -10,0 3570 -22,0 3380
-2,0 3920 -11,0 3550




T,°C Cuwt, A/ (kr-°C) T,°C Cut, Ao/ (kr-°C) T,°C Cuwt, A/ (kr-°C)

-2,4 3900 -12,0 3520

[na He3aceneHHbIX rPyHTOB U Topda B MepP3/10M COCTOSHUMN NPU YCAOBUMK, YTO TemnepaTypa
TPYHTa HUXKe UM paBHa TemnepaTtype Havyana 3amep3anua (T < Tyy), BennunHa Cs HaxoanuTca no
dopmyne

Cf = [Cp + CwWw + Ci(Wtot - Ww)]pdfr (58)

roe W, paccuntbiBaetcs no popmyne (6.4), a C; - no dopmyne

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

[na 3aCONEHHbIX FPYHTOB B MEP3/I0M COCTOAHWM, MPU YCNOBUM, YTO TemnepaTypa rpyHTa
HW)Xe WNM paBHa TemnepaType Hayana 3amep3anua (T < Tyy), BennumHa C; HaxoAMTCA NO
dopmyne

Cf = [Cp + CWWW + C/( Wtot - Ww)]pd,th,f; (5-10)

roe W, paccuutbiBaetca no popmyne (6.4), C,, - no popmyne (6.7), a C; - no popmyne (6.9).

3Ha4yeHna 06 beMHOM TENI0EMKOCTU 3aTOPPOBAHHbBIX TPYHTOB B Ta/IOM U OX/1axKaeHHoM Cy, U
Mmep3nom C; COCTOAHUAX AOMYCKAeTCA paccymTbiBaTb no ¢opmynam (6.11, 6.12) B 3aBUCMMOCTH
OT yAenbHOM Tena0eMKOCTU MuHepanbHon C,, n TopdaHon C,, COCTaBAAOLLEN OpraHo-
MWHEPaNbHOTO CKeneTta rpyHTa, yAe/NbHOM TennoemKocTu Hesamepuwel Boapl C, v nbga C,
BecoBol (MaccoBoii) gonn Topda B 3aTOPpPoBaHHOM rPyHTE G, CYyMMAPHOM BAAKHOCTU Wiy,
B/JIQXKHOCTM 3a cyeT He3amep3luein Boapl W,, NNOTHOCTU CKeneTa rPyHTa Pqm s U TEMMIEPATYPDI
Hayana ero 3amep3aHuA Ty

Ona 3atopdoBaHHbIX FPYHTOB, HAXOAALUMXCA B TaJlOM U OXNAKAEHHOM COCTOSIHUM, KOraa
TemnepaTypa rpyHTa Bbille TemnepaTypbl Havyana 3amepsaHua (T > Ty) BennmumHa Cy, HaxoamMTCA
no ¢opmyne

Cth = [CpM(l - G) + Cng + Cthot]pd,thr (511)

rae yaenbHaa TennoemKocTb MMHepanbHoro ckeneta C,yu 1 Topda C,g HaxoamTcA No Tabauue
6.6; C,, = 4200 A/ (kr-°C).

Ons 3aTopdoBaHHbIX FPYHTOB, HAXOAAWMXCA B MEP3/IOM COCTOSIHUW, Korga TemnepaTypa
FPYHTa HUXKE UK paBHa TemnepaType Havyana 3amep3anua (T < Tyy), BennumHa Cs HaxoamTca no
dopmyne

Cr= [Com(1 - G) + CpyG +Cu W, + C{Wior - Wo)pas, (6.12)

roe W,, paccuntbiBaetca no ¢opmyne (6.5), C,, = 4200 Ox/(kr-K), a C; - no popmyne (6.9).

B cnyyasx, npeaycMoTpeHHbIX B 5.9, 3HayeHWe KoapduuMeHTa TenaonpoBOAHOCTU

He3aCONEHHbIX, 3aCO/NIEHHbIX W 3aTOPPOBAHHBIX TPYHTOB B TaNOM Ay UM MEP3NOM Asy (ANA

AvanasoHa Temnepatyp HuKe T < -15 °C) cocToAaHWUM NpuBeAeHbl B Tabauue 6.8, B 3aBUCUMOCTH




oT BAaXHocTn W;,: NNOTHOCTM CKeneTta rpyHTa Pd,th,f U CTENEHU 3aCOJIEHHOCTU cornacHo NoCT
25100.



Tabnunua b.8 - PacueTHble 3HauyeHUA KoadpPuUUMEHTa TEeNNoNPOBOAHOCTM FPYHTa B Ta/ioM

Ath, MEP3NOM A (T < -15 °C) cocTosiHUM

KoadduumeHT TennonpoBogHOCTU rpyHTOB A, BT/(m-°C)

Mnot
Hoer Cymm Mecku pasHoii NNOTHOCTU Cynecu nbinesatble CYrMHKN U TWHbI
b
cyxor apHan 3aTtopdo
o BNAX CTeneHb 3aCONEHHOCTU CTeneHb 3aCONEHHOCTU CreneHb 3ac0NeHHOCTH saHHble
rpyHT HOCTb rPYHTbI
a rPYHT |Hesacen | Cnabo3sac | CpegHesa | CunbHo3a | Hesaco |Cnabosac| CpegHesa | CunbHo3a | Hesace [Cnabosac| CpegHesa | CunbHo3a
N a, eHHble | 0n1eHHble |coneHHble [coneHHble | NneHHble | 0oneHHble | coneHHble [ coneHHble | NeHHble | 0oneHHble | coNeHHble | coneHHble
Y Weots
Pdfr
KH/Mm Ae. At At
; Aen|hs|  As As As Y As As Ml As A || Ay
h h
1,0(90f-|-| - - - -] - - - - - - - o1,
81|34
1,0l60|-|-| - - - - -] - - - -1 - - - 1o,]o,
40170
1,0{40(-|-| - - - -] - - - -] - - - o, |o,
23141
1,0(2,0|-|-| - - - - - - - -] - - - oo,
1223
2,0(40(-|-] - - - -] - - - -1 - - - o1,
81133
2,0(20(-|-| - - - - - - - -] - - - oo,
23152
3,0(30]-|-| - - - - -] - - . - - 1o, 1,
93139
30(20(-|-| - - - -] - - - - - - - o]0,
41170
4,0(20]-1-] - - - -2 - - - -2, - - - o, 11,
16 10 93139
70(10(-|-| - - -2 - - - -2 - - - -
14 00
10|06 -|[-| - - -l2] - - - - - - - - |-
ofoO 10 90
12,104 -|-| - - - -12,1 - - T - - - -
ofo 02 57180
14,10,3 | - | - - - - .12, - - - 1,11, 1,68 | 1,65 1,59 |- |-
0|5 8100 57176




KoaddprumeHT TennonpoBoaHOCTU rpyHTOB A, BT/(m-°C)

Mnot
HTT Cymm Mecku pasHoii NNOTHOCTU Cynecu nbinesatble CYrVIHKM 1 TNHbI
cyxor aphan 3atopdo
BNAX CTeneHb 3aCONEHHOCTH CTeneHb 3aCONEHHOCTU CTeneHb 3aCONEHHOCTU
o BaHHble
FPyHT Hocre rPYHTbI
a TPYHT |Hesacen|Cnabosac| CpepHesa | CunbHo3a | Hesaco |Cnabosac| CpepHesa | CunbHo3a | Hesace |Cnabosac| CpeaHesa | CunbHo3a
o a, eHHble | 0N1eHHble |coneHHble [ coneHHble | NeHHble | 0oneHHble | coNeHHble [ coNeHHble | NeHHble | 0oneHHble | coNeHHble | coneHHble
Y Weots
Pasr
KH/Mm pre. At At
K Aen|he|  As As As Y As As Ml Ay As A || Ay
h h
0
14,10,3 | - | - - - - ,11,1 1,95 | 1,91 1,88 |1,]1,| 1,59 | 1,56 1,50 | - | -
0]0 7 (98 45|65
14,10,2 (1,12, 2,37 | 2,21 2,08 (1,11,] 1,81 | 1,78 1,73 |1,]1,| 1,50 | 1,46 1,36 | - | -
0|5 (914 5184 33|58
8
14,10,2(1,12,] 2,00 | 1,90 1,82 |1,)1,] 1,58 | 1,53 1,48 |1,]1,| 1,23 | 1,20 1,10 | - | -
0| 0 (57 3163 10|31
9
14,10,1(1,]1,] 1,75 | 1,65 1,58 |1,]1,] 1,30 | 1,25 1,20 |{0,]0,] 0,94 | 0,92 0,87 |- |-
0|5 [39]8 1|35 87199
3 0
14,10,1(1,]1,| 1,30 | 1,25 1,21 |0,]1,] 1,06 | 1,03 0,99 |0,(0,]1 0,75 | 0,73 0,71 | - | -
0| 0 (10 9109 70177
14,(0,0|0,|0,| 0,82 | 0,80 | 0,77 |0,]|0,| 0,71 | 0,69 | 0,67 |0,{0,[0,43"| 0,41" [ 0,40" | - | -
0|5 |75 6173 46(48
4
S B I I - S I I - - |11, 1,80 | 1,74 | 1,65 |- |-
6894
16,(0,2(2,12,] 2,86 | 2,78 2,70 ,12,1 1,96 | 1,92 1,88 [1,]1,] 1,68 | 1,62 1,49 | - | -
0|5 (50 8 (00 51(75
0
16,(0,2(2,12,] 2,43 | 2,36 2,30 ,11,1 1,75 | 1,71 1,67 |1,]1,] 1,46 | 1,41 1,30 | - | -
0| 0 |15 78 33(56
0
16,(0,1(1,12,] 2,03 | 1,96 1,90 |1,)1,] 1,56 | 1,52 1,49 |1,]1,] 1,17 | 1,15 1,08 | - | -
0|5 [80]1 4160 10]23
0 5




KoaddprumeHT TennonpoBoaHOCTU rpyHTOB A, BT/(m-°C)

Mnot
HTT Cymm Mecku pasHoii NNOTHOCTU Cynecu nbinesatble CYrVIHKM 1 TNHbI
cyxor aphan 3atopdo
BNAX CTeneHb 3aCONEHHOCTH CTeneHb 3aCONEHHOCTU CTeneHb 3aCONEHHOCTU
o BaHHble
FPyHT Hocre rPYHTbI
a TPYHT |Hesacen|Cnabosac| CpepHesa | CunbHo3a | Hesaco |Cnabosac| CpepHesa | CunbHo3a | Hesace |Cnabosac| CpeaHesa | CunbHo3a
o a, eHHble | 0/leHHble |coneHHble |coneHHble [ 1eHHble | oneHHbIe | coneHHble [ coneHHble | ieHHble | oneHHble [ coneHHble | coneHHble
Y Weots
Pasr
KH/Mm pre. At At
B Aen| M|l s Ag Af A Ag Af As Al As Af A [Aen| As
h h
16,(0,1(1,]1,] 1,62 | 1,56 1,50 |1,]1,] 1,26 | 1,22 1,19 (0,0, 0,92 | 0,90 | 0,86 | - | -
0| O [45]6 1129 87197
6

16,(0,0(1,|1,| 1,10 | 1,08, | 1,05 |0,[0,| 0,85 | 0,84 | 0,82 |0,|0,| 0,56 | 0,55 [ 0,53" | - | -
0| 5 (05 8187 58160

6 1
18,10,2(2,13,] 2,92 | 2,80 2,69 ,12,1 2,00 | 1,94 1,88 |1,]1,] 1,70 | 1,61 1,48 | - | -
0| 0 (67 05 57186
18,(10,1(2,12,| 2,63 | 2,52 2,44 11,1 1,79 | 1,74 1,70 |1,|1,| 1,47 | 1,40 1,36 | - | -
0|5 [26]7 83 39160
18,(0,1(1,12,] 2,23 | 2,17 2,10 ,11,1 1,55 | 1,51 1,47 |1,]1,] 1,14 | 1,09 1,02 | - | -
0] 0 (97]3 59 06]26

0 5
18,(0,0(1,(1,| 1,52 | 1,48 | 1,45 |0,[0,| 0,98 | 0,98 | 0,97 |0,|0,| 0,69 | 0,68 | 0,65 |- |-
0| 5 [45 9199 70175
20,10,1| - | - - - - - - - - - 1,11, 1,35 | 1,30 1,25 | - | -
ofoO 28146




AnA HaxoXKAEHWUA BeNWYUHbI As Y HE3aCeNeHHbIX W 3aCO/NEHHbIX FPYHTOB B Mep3/10M
COCTOAHMM B AuanasoHe Temnepatyp Tpr = T > T, rae T, = -15 °C MOXHO MCNOAb30BaTb
COOTHOLEeHne

A= Mg = (Mg = Aen) [Wa(T) = Wl Ton) 1/ [Wot - W Tin)], (5.13)

rae Aw U Asn HaxopaTca no Tabavue 6.8, W, (T) n W, (T,) onpepenatotca no popmyne (6.4)
[NA He3acoeHHbIX rpyHTOB Npu M = 0, a T,r - No popmyne (5.3) ANA HE3ACONEHHDBIX TPYHTOB MNpU
B=0.

B cnyuasx, npeaycCMOTPEHHbIX B 5.9, 3HayeHue KoadpduumeHTa TemnepaTyponpoBoAHOCTH d
2
(M°/c) Ana He3acoNeHHbIX, 3aCONEHHbIX U 3aTOPGOBAHHBIX FPYHTOB Haxo4MTCA No ¢opmyne

a=2/C, (5.14)

rae BeNnuYMHbl KosdpduuMeHTa TennonposBogHOCTM A U obbemHon Tennoemkoctn C,
HaxoAATCA B COOTBETCTBUM C YKA3AHMAMM, NPUBEAEHHBIMU B B.7.

5.8 BesMunMHa 06bEMHOIM TennoTbl 3amep3aHua (TasHua) rpyHTa L, (/M) npuHumaetca
PaBHOM KONMYECTBY TENNOTbl, HEOBXOAMMOM ANA 3amep3aHns BoApbl (TaaHMA Nbaa) B eAnHMULE
obbema rpyHTa 1 onpegensetca no popmyne

L,= LO[Wtot - Ww]pd,th,fl (515)

rpe Lo = 3,35-10° ([sk/Kr) - 3Ha4eHWe yaenbHOM TennoTbl $pa3oBbiX NPeBpaLleHnii Boaa-nea;
BennumHa W, onA He3acoNeHHbIX, 3aCO/EeHHbIX M 3aTOP(OBAHHbIX FPYHTOB HAXOAWUTCA B
COOTBETCTBMU C YKa3aHUAMM, NpUBELEHHbIMWU B b.6 Npn ycnosun Tye > T, 3aecb T, HAXOAUTCA B
COOTBETCTBMMU C YKA3aHUAMM, NPUBEAEHHbIMU B B.5.

IIpuaoxkenue B
(pexomMeHnayemoe)

PacueTHble 3HaYEeHUA NPOYHOCTHbIX XapPaKTEPUCTUK MeP3/biX FPYHTOB

B.1 PacueTHble paBneHuMA Ha mep3Jble TPYHTbl R, pacyeTHble COMNPOTUBJIEHUA MeP3AblX
FPYHTOB W TFPYHTOBbIX PacTBOPOB CABWUIY MO MOBEPXHOCTAM CMep3aHMA GyHAAMEHTOB Ry M
pacyeTHble CONPOTUBNAEHUA MEP3/bIX TPYHTOB CABUIY NO FPYHTY UKW TPYHTOBOMY pacTBopy R
onpeaenaAlTcA ONbITHbIM nyTem. pu onpegeneHun 3HavyeHnn R, Ry, Rsy, B nabopaToOpHbIX
YyCNOBMAX cneayeT MNpou3BOAUTb WCMbITaHMA Ha CABMM B ChNeuManbHbix npubopax - anAa
onpeaeneHna Ry M Ry 1 Ha OQHOOCHOE CXKaTue UAW Ha BAAB/IMBaHME LLAPUKOBOroO LITammna -
ana onpepenenHuna R.

Mpu onpeaeneHnu R, WEPOXOBATOCTb MOBEPXHOCTU, MO KOTOPOM NPOU3BOAMUTCA CABUT
cmep3lwerocs B Heil o06pasua rpyHTa, A0/XKHA 6ObiTb TaKoM e, Kak ¢yHOAMEHTOB,
NPUMEHSEMbIX B CTPOUTE/NbCTBE.

B.2 Mpwn oTCYTCTBMMU ONbITHLIX AAaHHbIX AOMNYCKaeTcA NPUHMMAaTb 3HaveHua R, R, n Ry, no
Tabnvuam B.1 - B.11.



PacyeTHble AaB/feHMA Ha Mep3/ble FPYHTbl R NoA, HUKHMM KOHL,OM CBau MPUHUMAIOTCA MO
Tabanye B.1, noa nogoLwBoi ctonbyatoro pyHAaMeHTa - No Tabauue B.2, 418 Mep3ablX FPYHTOB
C KOHTMHEHTaNbHbIM TUMOM 3aco/ieHua - No Tabauue B.5, ANS MEpP3bIX TPYHTOB C MOPCKUM
TUNOM 3aCo/ieHns - No Tabamuam B.7 u B.8, ana nAbaa - no Tabauue B.10, anA 3aTOpPPOBAHHbIX
Mep3/1bIX FPYHTOB - No Tabauue B.11.

PacueTHble COMPOTUBAEHUA MeEpP3/bIX [PYHTOB W TPYHTOBbIX pPacTBOPOB CABWUTY MO
NOBEPXHOCTAM CMep3aHusa ¢yHAAMEHTOB NpuMHMMatlOTca no Tabauue B.3, ANs Mep3nbixX
3aCO/IEHHbIX TPYHTOB C KOHTMHEHTA/IbHbIM TUMOM 3aconeHuna - no Tabavue B.6, Ana Mep3nbix
FPYHTOB C MOPCKMM TMUMOM 3aCOJIeHUs - No Tabauue B.9, Mep3/bix 3aTOPdOBaAHHbIX TPYHTOB - NO
Tabauue B.11.

PacyeTHble conpoTMBAEHNA MEpP3/blX TPYHTOB CABUTY MO FPYHTY UM TPYHTOBOMY PacTBOpy
Rsh NpuHUMatoTcA no Tabauue B.4, NbfoB NO FPYHTOBOMY pacteopy Rs,; - no Tabauue B.10,
Mep3/blX 3aTOPPOBaAHHbIX FPYHTOB MO FPYHTY WUAW FPYHTOBOMY pacTBOpy - mo Tabauue B.12.
3HayeHMA pacyeTHbIX COMPOTMBAEHWUN MEP3/blX FPYHTOB KaK KOHTUHEHTANbHOro, TaK W
MOPCKOro Tuna 3aco/eHua, CABUTY MO TPYHTY WM TPYHTOBOMY pacTtBopy R, AonycKaetca
NPUHUMATbL pPaBHbIMU R, = Ry C yueTOM B.4.

B.3 3HaueHua R, B Tabnuuax B.3, B.6, B.9 1 B.12 cneayeT yMHOXaTb Ha KOIQOULMEHT Yo,
3aBUCALLMI OT BUAA NOBEPXHOCTU CMEP3AHNA N MPUHUMAEMbIN PABHbIM:

ANA  BGEeTOHHbIX MOoBepxXHoCTeNn ¢YyHAAMEHTOB, W3roToBASIEMbIX B MeTanauyeckon 1,0

onanybke
ANA AepeBAHHbIX NOBEPXHOCTEN, He 06paboTaHHbIX MACNAHBIMW aHTUCENTUKAMMU 1,0
ANA AepeBAHHbIX NOBEPXHOCTEN, 06paboTaHHbIX MACAAHBIMU AHTUCENTUKAMMU 0,9
ANA MEeTaNNIMYEeCKMX NOBEPXHOCTEN M3 ropAYeKaTaHOro NpokKaTa 0,7

B.4 3HauyeHusA R, B Tabnumuax B.4 1 B.9 cnegyeT YMHOXKaTb Ha KOIPPULMEHT Ysp,, PaBHbIN:

Ana 6ypoHabmBHbIX cBal ¢ AobaBneHMeM B GETOH MPOTUMBOMOPO3HbIX XMmuuyeckux 0,7

n06aBoK
ANA BCex BMAOB CBan npu nbamctoctm rpyHTa 0,2 <j;<0,4 0,9
B OCTa/NIbHbIX CAyYaAx 1,0
NMpumeuyaHue - [pu coyeTaHUM ABYX MNepeyncNeHHbiXx B B.4 ycnoBui KOIGOUUMEHT Ysp

npuHumaeTtca pasHbim 0,6.

B.5 Mep3nbie 3aconeHHble TPyHTbl B 3aBUMCMMOCTM OT npeobnajarolero XMMUYecKoro
COCTaBa CoO/iei BbIAENANTCA NO TUMY 3aCONEHUA - KOHTUHEHTA/NIbHOMY WM MOPCKOMY - B
COOTBETCTBMM € FOCT 25100.



Ta6bnuua B.1 - PacueTHble pasneHUA HA mep3/ible He3acesleHHble FPYHTbl R NoAa HMXHUM
KOHL,OM CcBau

FnybuHa PacueTHble aasneHus R, kla, npu Temnepatype rpyHTa, °C

FPYHTbI NorpyeHuns

cgait, m |03[-05|-1[-15|-2]|-25|-3|35|-4|-6]-8]-10

Mpwn nbaucroctn i; <
0,2:

1 Mpw nrobolii [2500/3000{3500/4000{4300/4500|4800{5300{5800(6300({6800|7300
KpynHoob6nomouHble| raybuHe

2 [leckn KpynHble K To ke 1500({1800]2100{2400|2500(2700]|2800(3100|3400{3700|4600(|5500

cpepHel KpynHOCTH

3 Meckn menkue wu 3-5 850 (1300({1400({1500|1700{1900(1900]2000|2100(2600|3000]3500
nblnesaTble

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

4 Cynecu 3-5 750850 11100(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 CYranHKu v ranHbl 3-5 650 | 750 | 850 [ 950 [1100{1200(|1300({1400|1500({1800|2300(2800

10 800 | 850 | 950 |1100(1250]1350|1450{1600(1700(2000{2600{3000

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

6 Bce Buapl rpyHTOB, 3-5 400 | 500 | 600 | 750 | 850 | 950 |1000]1100{1150{1500|1600|1700.
yKa3aHHble B no3. 1 -

5 10 450 | 550 ( 700 | 800 | 900 |1000(1050/1150(1250|1600(1700]|1800

15 n 6onee | 550 [ 600 | 750 | 850 | 950 |1050{1100{1300|1350{1700(1800( 1900

Tabnuua B.2 - PacueTHble gaBneHUA Ha Mep3Jble He3ace/IeHHble FPYHTbI R nog noaowBsoi
cTronbuatoro pyHaameHTa

PacueTtHble gasneHuna R, KkMa, npn TemnepaTtype rpyHTa, °C
FPYHTbI

-0,31-05(| -1 -1,5 -2 -2,5 -3 -3,5 -4 -6 -8 -10

Mpun NbANUCTOCTU
rpyHTOoB i; < 0,2:

1 KpynHoob6nomouyHbie| 550 | 950 [ 1250 | 1450 [ 1600 | 1800 | 1950 | 2000 | 2200 | 2600 | 2950 | 3300

N neckn KpynHble U




PacueTtHble gasneHuna R, KkMa, npn TemnepaTtype rpyHTa, °C
FpyHTbI

-031-0,5| -1 -1,5 -2 -2,5 -3 -3,5 -4 -6 -8 -10

cpepHel KpynHoOCTH

2 Teckn menkne un| 450 | 700 | 900 [ 1100|1300 | 1400|1600 | 1700 | 1800|2200 (2550 2850
nblnesaTble

3 Cynecu 300 [ 500 | 700 | 800 | 105011501300 | 1400 | 1500|1900 |2250| 2500

4 CYrNMUHKN U TNUHbI 250 | 450 | 550 | 650 | 800 | 900 |1000 (1100|1200 | 15501900 | 2200

Mpwn NbANCTOCTH

rpyHTos i; > 0,2:

5 Bce Buabl rpyHTtos,| 200 | 300 | 400 | 500 | 600 | 700 | 750 | 850 | 950 | 1250|1550 1750
YKasaHHble B N03. 1 - 4

Tabnanuya B.3 - PacueTHble CONPOTUBNAEHUA MEP3/bIX He3ace/IeHHbIX FPYHTOB U FPYHTOBbIX
pacTBOPOB CABUry NO NOBEPXHOCTU CMeP3aHUA Ry

PacueTHble conpoTusieHua Ry, Kla, npu Temnepatype rpyHTa, °C

[pyHTbI
-0,3 ] -0,5 -1 -1,5 -2 2,5 -3 -3,5 -4 -6 -8 -10
FnnHUCTBIE 40 60 100 | 130 | 150 | 180 | 200 | 230 | 250 | 300 | 340 | 380
MecyaHble 50 80 130 | 160 | 200 | 230 | 260 | 290 | 330 | 380 | 440 | 500

M3BecTKoBO-necyaHbi| 60 90 160 | 200 | 230 | 260 | 280 | 300 | 350 | 400 | 460 | 520
pacTtBop

MpumeuvyaHue - 3HayeHune R, ANA  M3BECTKOBO-MECYAHOro pacTBopa JaHbl ANA  pacTBopa
cnepylowero cocrasa: Ha 1 m pacTtBopa necka cpeaHesepHucrtoro - 820 n, M3BECTKOBOro TecTa
naoTtHocteto 1,4 r/CM3 - 300 n, Bogbl - 230 n; ocagka KoHyca - 10 - 12 cm. Mpum gpyrmux cocTtaBax
M3BECTKOBO-NECYaHOro pacTBopa, a TaKXe [A/1Aa UEeMEHTHO-NecYaHoro pacTBopa 3HauvyeHua Ry

onpegenAarTCca ONbITHbIM NyTeEM.

Tabnuua B.4 - PacyeTHble CONPOTUBAEHUA MEpP3/bIX He3ace/eHHbIX FPYHTOB CABUrYy No
FPYHTY UK FPYHTOBOMY pacTtBopy R;,

PacueTtHble gaBneHua Ry, KlMa, npyu Temnepatype rpyHTa, °C
FpyHTbI

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

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

FAnHucTbIe 50 80 120 | 150 | 170 | 190 | 210 | 230 | 250 | 300 | 340 | 380




Tabnunua B.5 - PacueTHble paBNeHUMA Ha Mep3/ble TPYHTbl C KOHTUHEHTA/IbHbIM TUMOM
3aco/sieHMA R Nog, HAXKHUM KOHL,OM CBau

PacueTtHble gasneHua R, KlMa, npu Temnepatype rpyHTa, °C
-1 -2 -3 -4
3acoNneHHOoCTb
rpyHTa Doy % rnybuHa norpy:keHua csau, m
3-5( 10 By 3-5] 10 ¢ 3-5( 10 By 3-5| 10 s
6onee 6onee 6onee 6onee
Meckn menkue n cpegHue
0,1 500 | 600 [ 850 | 650 | 850 | 950 | 800 | 950 | 1050 | 900 | 1150 1250
0,2 150 | 250 | 350 | 250 | 350 | 450 | 350 | 450 | 600 | 500 | 600 750
0,3 - - - 150 ( 200 [ 300 | 250 | 350 | 450 | 350 | 450 550
0,5 - - - - - - 150 | 200 | 300 | 250 | 300 400
Cynecu
0,15 550 | 650 [ 750 | 800 | 950 | 1050 | 1050 | 1200 | 1350 | 1350 | 1550 | 1700
0,3 300 | 350 | 450 | 550 | 650 | 800 | 750 | 900 | 1050 | 1000 | 1150 ( 1300
0,5 - - - 300 | 350 | 450 | 450 | 550 | 650 | 650 | 750 900
1,0 - - - - - - 200 | 250 | 350 | 350 | 450 550
CyrnnHkm
0,2 450 | 500 [ 650 [ 700 | 800 | 950 [ 950 | 1050 | 1200 | 1150 | 1300 | 1400
0,5 150 | 250 | 450 | 350 | 450 | 550 | 550 | 650 | 750 | 750 | 850 | 1000
0,75 - - - 200 | 250 | 350 | 350 | 450 | 550 | 600 | 600 750
1,0 - - - 150 | 200 | 300 | 300 | 350 | 450 | 400 | 500 650

MpumeyaHue - 3HayeHne R Noa NOAOLWBON CTONBYATOrO dyHAAMEHTA AOMYCKAETCA NPUHMUMATL Mo

HacTosWel Tabauue Kak Ana cean rnybuMHoOM norpy>KeHma 3 - 5 m.

Tabnuua B.6 - PacueTHble CONPOTUBAEHUA MEP3/bIX TPYHTOB C KOHTUHEHTA/IbHbIM TUMOM
3acoNIeHnA CABUTY NO NOBEPXHOCTAM CMep3aHUA Ry

PacuyeTHble conpoTusaeHuns Ry, Klla, npu Temnepatype rpyHTa, °C
3aconeHHOCTb rpyHTa Dyy, %

-1 -2 -3 -4

MNeckn menkune n cpeagHue




PacueTHble conpoTusaeHuns Ry, Klla, npu Temnepatype rpyHTa, °C
3aconeHHOCTb rpyHTa Dy, %
-1 -2 -3 -4
0,1 70 110 150 190
0,2 50 80 110 140
0,3 40 70 90 120
0,5 - 50 80 100
Cynecu
0,15 80 120 160 210
0,3 60 90 130 170
0,5 30 60 100 130
1,0 - - 50 80
CyrnnHkm
0,2 60 100 130 180
0,5 30 50 90 120
0,75 25 45 80 110
1,0 20 40 70 100

Tabnunuya B.7 - PacueTHble gaBneHMa R Ha mep3nble 3aCo/IeHHble FPYHTbl C MOPCKUM TUMOM
3aC0NeHUA NoA, HUXKHUM KOHLLIOM CBau

PacueTHble gasneHusa R, Kla, npu TemnepaTtype rpyHTa, °C
3acoNeHHOCTb rny6uHa A ’ » 1P paType rpynTa,

o o
rpyHTa Dy, % |norpyskeHuns csaii, m 1 B 3 2 6

lNeckn menkne n nbinesatble

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




PacueTtHble gasneHuna R, kMa, npn TemnepaTtype rpyHTa, °C

3acoNeHHOoCTb FnybuHa
rpyHTa Dy, % |MorpyeHua ceaii, m 1 2 3 ) 5
0,3 - - 300 380 460
0,5 - - - 340 380
0,1 15 n 6onee 550 690 810 950 1210
0,2 - 470 570 600 660
0,3 - - 400 480 560
0,5 - - - 440 480
Cynecb
0,15 3-5 730 1050 1150 1430 1620
0,2 450 750 1000 1180 1310
0,3 270 580 730 800 880
0,5 - 220 280 360 450
0,8 - - - 140 250
0,15 10 770 1090 1190 1470 1660
0,2 490 790 1040 1220 1350
0,3 310 620 770 840 920
0,5 - 260 320 400 490
0,8 - - - 180 290
0,15 15 n 6onee 840 1160 1260 1540 1730
0,2 650 960 1200 1380 1510
0,3 470 780 930 1000 1080
0,5 - 420 470 560 650
0,8 - - - 340 450
CYrIVHKM TAXKenble U FANHbI
0,2 3-5 410 640 820 1000 1360
0,3 290 470 650 820 1200
0,5 - 270 410 590 930




32CONEHHOCTD Fny6uHa PacueTtHble gasneHuna R, kMa, npn TemnepaTtype rpyHTa, °C
rpyHTa Dy, % |MorpyeHua ceaii, m 1 2 3 ) 5
0,8 - 160 270 410 600
1,0 - 140 230 370 470
1,2 - - 180 320 440
1,5 - - 150 270 410
0,2 10 510 740 920 1100 1460
0,3 390 570 750 920 1300
0,5 - 370 510 690 1030
0,8 - 260 370 510 700
1,0 - 240 330 480 570
1,2 - - 280 420 540
1,5 - - 240 370 510
CYrIUHKM TAXKENbIE U TUHBI
0,2 15 n bonee 600 830 1010 1190 1550
0,3 480 660 840 1010 1390
0,5 - 460 600 780 1120
0,8 - 350 460 600 790
1,0 - 330 420 570 660
1,2 - - 370 510 630
1,5 - - 330 460 600

Ta6bnuua B.8-PacueTHble gaBnaeHUs R Ha mep3Able 3aco/ieHHble FPYHTbl C MOPCKMM TUNOM

3acosieHnAa noa I'IOAOLI.IBOﬁ cronbuatoro ¢pr,ameH1'a

PacueTtHble gasneHua R, KlMa, npu TemnepaTtype rpyHTa, °C

3aconeHHoOCTb
rpyHTa, Dy, % 1 B 3 ) 6
Meckn menkue u nbinesatble
0,03 1000 1210 1460 1710 2270
0,05 530 780 920 1100 1280




PacueTtHble gasneHuna R, KkMa, npn TemnepaTtype rpyHTa, °C

3aconeHHoCTb
rpyHTa, Doyt % 1 2 3 ) 5
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
CyrnavHKn nerkue
0,05 520 790 1030 1530 1750
0,10 430 680 960 1170 1490
0,20 250 590 740 1030 1400
0,3 110 370 640 880 1260
0,5 - 100 410 610 860
0,8 - - 160 280 440
1,0 - - 100 180 310
1,2 - - - - 240
1,5 - - - - 180
CYrIMHKM TXKEeNble U TIUHbI
0,05 570 840 1020 1200 1480




PacueTtHble gasneHuna R, KkMa, npn TemnepaTtype rpyHTa, °C

3aconeHHoCTb

rpyHTa, Doyt % 1 2 3 ) 5
0,1 480 710 930 1080 1380
0,2 340 570 750 930 1290
0,3 220 400 580 750 1130
0,5 - 140 340 520 860
0,8 - 90 200 340 530
1,0 - 70 160 310 400
1,2 - - 110 250 370
1,5 - - 80 200 340

Tabnuuya B.9 - PacyeTHble cONPOTUBNEHUA Cpe3y NO NOBEPXHOCTU CMep3aHUA R, mep3nbix
3aCO/IEHHDbIX FPYHTOB C MOPCKMM TUNOM 3aCONEHUA

PacueTHble conpoTusneHua Ry, Kla, npu TemnepaType rpyHTa, °C

3aco/IeHHOCTb
rpyHTa, Doy, % 1 2 3 ) 6
MNecku
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




PacueTHble conpoTusieHua Ry, Klla, npn Temnepatype rpyHTa, °C

3aconeHHoCTb

rpyHTa, Dgyt, % 1 2 3 ) 5
0,20 35 75 110 150 200
0,30 30 55 80 120 160
0,50 20 40 60 80 110
0,80 45 65 90
1,00 - 60 80

Cyl'ﬂMHKVI TAXeNble U TNNHbI

0,05 100 150 200 250 300
0,10 75 130 180 230 290
0,20 40 95 150 210 270
0,30 25 60 11 170 245
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

Ta6bnuua B.10 - PacueTHble gaBneHUsa Ha nea R nog HUMKHUM KOHL,OM CBau U pacyeTHble
CONpPOTUBNEHUA NibAa CABUTY NO NOBEPXHOCTU CMEP3aHUA € FPYHTOBbIM pactsopom Ry, ;

PacueTHble 3HauyeHuAa, R 1 Ry, KMa
TemnepaTtypa nbga, °C

R Rsh,i
-1 50 20
-1,5 100 30
-2 140 35
-2,5 190 45
-3 230 50
-3,5 260 60




PacuyeTHble 3HayeHun, R 1 Ry, ;, KMa
TemnepaTtypa nbaa, °C

R Rsh,i

-4 280 65

Tabanuya B.11 - PacueTHble AaBneHUA Ha Mep3nble 3aTop¢doBaHHble FPYHTbl R nopg
HUXKHUM KOHLLOM CBau

FnybuHa 3HayeHue R, KlMa, npu TemnepaTtype rpyHTa, °C
[pyHTDI NOrpy»KeHua
cegam,m |[-03]-05] -1 (-1,5] -2 |-25]| -3 |-35] 4 -6 -8 | -10
MNecuaHble
0,03 </,m<0,1 180 | 230 | 300 | 400 | 600 | 750 | 950 |1050(1250]1550|1750|1950
01</,,<0,3 3-5 130 | 170 | 240 | 350 | 480 | 550 | 650 | 750 | 910 |1050]1200(1350
0,3 </m<0,5 100 | 130 [ 170 | 260 | 350 | 440 | 500 | 590 | 690 | 790 | 890 |1000
0,03 </,,<0,1 230 | 280 | 350 | 450 | 650 ( 800 [1000|1100(1300|1600({1800|2000
0,01 </,m<0,3 10 180 | 220 | 290 | 400 | 530 | 600 | 700 | 800 | 960 |1100|1250|1400
0,03 </,,<0,5 150 | 180 | 220 | 310 | 400 | 490 | 550 | 640 | 740 | 840 | 940 (1050
0,03 </,m<0,1 360 | 420 | 490 | 590 | 790 | 940 |1100|1200]1400{1700{1900(2100
01</,,<0,3 15 310 | 350 | 420 [ 530 | 660 | 730 | 830 | 930 | 990 |1230(1400|1530
0,3 <lpm< 0,5 260 | 290 | 330 | 420 | 530 | 500 | 660 | 750 | 850 | 950 [1050(1160
MbinesaTo-
rANHUCTbIE

0,05 </,,<0,1 130 | 170 | 250 | 370 | 530 | 640 | 750 | 900 |1050|1150|1350(1550
01</,,<0,3 3-5 110 | 140 | 200 | 300 | 400 | 470 [ 590 | 670 | 750 | 870 | 990 (1100
0,3 </l,,m<0,5 90 | 110 | 150 | 230 | 330 | 400 | 480 | 550 | 600 | 720 | 810 | 910
0,05 </,,<0,1 180 | 220 | 300 | 420 | 580 | 690 | 800 | 950 |1100|1200|1400(1600
01</,,<0,3 10 160 | 190 | 250 | 350 | 450 | 520 | 640 | 720 | 800 | 920 |1140(1150
0,3 </l,,m<0,5 120 | 140 [ 180 | 260 | 360 | 430 | 510 | 580 | 650 | 750 | 840 | 940
0,05 </,,<0,1 300 | 350 | 430 [ 550 | 710 | 820 | 930 |1080(1230|1330(1530|1730
0,1</l,,<0,3 15 280 | 310 | 370 [ 470 | 570 | 640 | 760 | 840 | 920 |1040(1160|1270
0,3 </l,m<0,5 240 | 260 | 300 | 380 | 480 | 550 | 630 | 700 | 750 | 870 | 960 | 1060




Tabnuua B.12 - PacyeTHble pgaBneHUA Ha mMep3nble 3aTopdoBaHHble TPYHTbl NOA
noaowsoi cronbuyatoro ¢yHpameHTa R, pacuyeTHble COMPOTUBAEHUA  Mep3AbiX
3aTOpdOBaHHbIX TFPYHTOB CABUIY MO NOBEPXHOCTU CMep3aHMA R, WU pacyeTHble
CONPOTUBNIEHMA MepP3abiX 3aTOPPOBAHHbIX FPYHTOB CABUIFY NO TFPYHTY WAWU TPYHTOBOMY
pacrteopy R,

PacueTHble 3HayeHunA R, Rqs, Rsp, KlMa, Npu TemnepaType rpyHTa, °C
[pyHTBI

-03(-05 -1 |-1,5( -2 [-2,5| -3 [-35| -4 -6 -8 | -10

PacueTHble gaBieHna Ha mMep3nble 3aTopdoBaHHbIE TPYHTbI NO4 MNOAOWBOMN cTonb4YaToro dpyHaameHTa R

MecyaHble:
0,03 </,,<0,1 130 | 180 | 250 | 350 | 550 | 700 | 900 |1000|1200]1500(1700]1900
01</,,<0,3 80 | 120 | 190 | 300 | 430 | 500 | 600 | 700 | 860 [1000|1150(1300
0,3 </lom<0,5 60 | 90 | 130 | 220 | 310 | 400 | 460 | 550 | 650 | 750 | 850 | 970
FnnHUCTbIE:
0,05 </,,m<0,1 80 | 120 | 200 | 320 | 480 | 590 | 700 | 850 (1000|1100|1300|1500
01</,,<0,3 60 | 90 | 150 | 250 | 350 | 420 | 540 | 620 | 700 | 820 | 940 [1050
0,3 </m<0,5 40 | 60 | 100 | 180 | 280 | 350 | 430 | 500 | 570 | 670 | 760 | 860
Topd 20 | 40 | 60 | 120 | 220 | 270 | 320 | 390 | 450 | 520 | 590 | 670

PacueTHble conpoTMBAEHUA MeP3/bIX 3aTOPPOBAHHbIX TPYHTOB CABUIY NO MOBEPXHOCTU CMep3aHuUA Ry

MecuaHble:
0,03 </,n<0,1 50 | 70 | 90 | 100 | 130 | 160 | 160 | 180 | 210 | 250 | 280 | 320
0,1</l,,<0,3 30 | 40 | 50 | 70 | 90 | 110 | 120 | 140 | 160 | 190 | 220 | 240
0,3 </l,m<0,5 20 | 30 | 40 | 60 | 70 | 80 | 90 | 110 | 130 | 150 | 170 | 190
FnMnHucTbIE:
0,05 </l,n<0,1 20 | 40 | 60 | 80 | 100 | 110 | 130 | 150 | 180 | 200 | 230 | 270
0,1<1,,<0,3 10 [ 20 | 30 | 50 [ 60 | 70 | 90 | 100 | 120 | 140 | 160 | 180
0,3</l,m<0,5 5 10 | 20 | 30 | 50 | 60 | 80 | 90 | 100 [ 120 | 140 | 160
Topd 3 5 8 25 ( 40 | 50 | 70 | 80 | 90 | 110 | 120 | 140

PacuyeTHble conpoTuBAEHUs Mep3/biX 3aTOPGOBAHHbIX FPYHTOB CABUTY MO TPYHTY UAWU TPYHTOBOMY

pactesopy Rsp




PacueTHble 3HavyeHuna R, Ryp, Rsp, KMa, Npu TemnepaTtype rpyHTa, °C
[pyHTBI

-03(-05 -1 |-1,5( -2 [-2,5(| -3 [-3,5| -4 -6 -8 | -10

MecuaHble:
0,03 </,n<0,1 30 | 60 | 100 | 140 | 160 | 190 | 230 | 250 | 270 | 310 | 330 | 350
0,1</,,<0,3 10 { 30 | 50 | 70 | 110 | 120 | 130 | 150 | 180 | 200 | 230 | 260
0,3 </lym<0,5 8 20 | 40 | 60 | 80 90 | 100 | 120 | 140 | 150 | 180 | 210

FnuHucTble:
0,05 </l,n<0,1 20 | 50 | 70 | 90 | 110 | 120 | 140 | 170 | 200 | 250 | 270 | 300
0,1</l,,<0,3 5 30 | 40 | 50 | 70 80 | 100 | 110 | 130 | 180 | 190 | 200
0,3</lom<0,5 3 20 | 30 | 40 | 60 70 | 90 | 100 | 110 | 140 | 150 | 170
Topd 2 10 | 20 | 30 | 40 60 | 80 | 90 | 100 | 120 | 140 | 160

Ta6bnuua B.13 - HopmaTtuBHble NpeaenbHO AAUTENbHble 3HAYEHUA YAEe/bHOro CuenieHua

¢, (kMa) u yrna BHyTpeHHero TpeHua @, (rpaa) AnA mepsnbix FPYHTOB U KOHTAKTa FPyHTa €O
cKanom

O603HayeHUA XapaKTepuUCTUKKU TPYHTOB NpK TemnepaType rpyHTa, °C
FPYHTbl | XapaKTepucTUK
rpyHTOB -05({-120{-15]-20]-25|-30|-35] -40 ]| -50]-6,0] -8,0
MecyaHble c 80 | 110 | 140 | 170 | 200 | 230 | 250 | 300 | 360 | 420 | 520
o) 28 28 30 30 32 32 32 32 33 33 33
KoHTaKT c 70 90 120 | 150 | 180 | 200 | 220 | 270 | 280 | 330 | 410
necyaHbIx
[PYHTOB  CO o) 16 16 17 17 18 18 18 18 19 19 19
cKanon
FNUHUCTbIE c 50 80 110 | 140 | 180 | 210 | 240 | 280 | 320 | 390 | 530
o) 14 16 18 20 22 23 24 25 26 27 28

Tabnuua B.14 - HopmatTMBHble 3HaYeHUA YAENbHOro cuenneHua ¢y, (KMa) mu yrna
BHYTPEHHEro TpeHus @y, (rpaa) oTTansalowwero r/AIMHUCTOrNO FPyHTa

XapaKTepucTUKM rpyHTOB NPW 3HAYEHMU MoKasaTens Tekyyectu |, gonm
O6o03HaveHusn eaMHULbI

XapaKTepPUCTUK FPYHTOB

0,25 0,35 0,5 0,625 0,75 1,00




XapaKTepUCTUKM TPYHTOB NpPU 3HAYEHUW MOKasaTens Tekyyectu |, gonu

O6o03HauveHusn eaMHULbI
XapaKTEPUCTUK TPYHTOB
0,25 0,35 0,5 0,625 0,75 1,00
¢, KMa 21 19 17 15 13 9
1, TPaA 32 28 23 19 14 5

IHpunoxenne I'
(o0s13aTeIBHOE)

CpeaHeroaoBas TemnepaTtypa v rnybrMHa ce3soHHOro OTTauBaHUA U NPOMEP3aHUA FPYHTA

.1 HopmaTmBHasA rnybrMHa CE30HHOMO OTTAaMBAHUA TPYHTA dyy ,, M, ONPEAENAETCA MO AAHHbIM
HaTypHbIX HabaogeHU no dopmyne

lﬂ'u-fy)fu.
1 @G- (r.1)

roe d'y, - Hanbonbwan rnybuHa ce30HHOro OTTauBaHWA TPYHTa B rOoA40BOM Mepuoae, M,

dy.=dj

yCTaHaBAMBaeMan Mo AaHHbIM HaTypPHbIX HablAEHUI B COOTBETCTBUM € TOCT 26262;
Thr - TEMMEpATYpa Hayana 3amep3aHua rpyHTa, °C, onpegensemas no npunoxenuio b;

Tithm W tinm - COOTBETCTBEHHO CPEAHAA MO MHOFO/JIETHUM AAHHbIM TemMepaTypa BO3ayxa 3a
nepuoa MNOJIOXUTENbHbIX Temnepatyp, °C, M Npoao/KMTENbHOCTb 3TOr0 nepuoaa, u,
npuMHUMaemble no CM 131.13330, npuyem AnsA KAMMaTUMYecKkux noapanoHoB Ib u I 3HayeHus
Tihm W ten m CNEAYET NPUHUMATL C KO3bOMUMeHTom 0,9;

Tin W ty, - COOTBETCTBEHHO CpeaHas TemnepaTypa Bo3ayxa, °C, 3a nepuos nNoNoKMUTENbHbIX
TemnepaTyp M NPOLO/IKUTENbHOCTb 3TOr0 MNepuoaa, Y, B rof MpoBeAeHMA HabaogeHui,
NPUHUMAEMbIE MO METEOAAHHbIM.

.2 HopmatuBHaa rnybuMHa Ce30HHOro Mnpomep3aHuA TpyHTa dr, M, onpeagenaeTca Mo
dopmyne

d,,=d; ﬁf- ~ Ty )ty !
1 G-Lx, (r.2)

rae d'y - Hanbonbwan rnybrvHa ce30HHOrO NPOMep3aHMA TPyHTa B rOJOBOM Mepuoge, M,
yCTaHaBAMBaeMas No AaHHbIM HATypHbIX HAabAOAEHWNI B COOTBETCTBUM C TOCT 24847;

Tim W trm - COOTBETCTBEHHO CpeAHAA MO MHOFONETHMM AaHHbIM TemnepaTypa BO3Adyxa 3a
nepuos oTpuuaTtenbHbix Temnepatyp, °C, M NPOAO/KMUTENbHOCTb 3TOrO0 nepuoaa, u,
npUHUMaemble no CM 131.13330;




T; 1 t; - COOTBETCTBEHHO CpefHAA TemnepaTtypa Bo3ayxa, °C, 3a mepuos oTpPULLATENbHbIX
TemnepaTtyp M NPOAO/IKUTENbHOCTL 3TOrO Nepuoaa, Y, B roh NpoBeAeHMA HabawogeHwui,
NPUHUMaEMbIe NO METEOAAHHbIM.

.3 Mpu OTCYTCTBMM Aa@HHbIX HATYpPHbIX HabNOAEHUI HOPMATUBHYKO FNYBUMHY CE30HHOro
OTTaMBaHMWA FPYHTA di, n, M, BOMNYCKAETCA ONpesenaTb no ¢opmyne

Ty ,{ 2 ]’__ e
a 2) 24 (r.3)

dh=

raoe

Q=[0.25—%}7; ~T e oG

(r.4)

q;=r,+(ﬁ—o.l CalTa. ~T)—C; G~ Tk
2} (r.5)

Ths - 0603HaYeHme To e, uTo B popmynax (r.1) - (r.2);

Tinc - Pac4YeTHaA TemnepaTypa NOBEPXHOCTU FPyHTa B IeTHUI nepuog, °C, onpeaensaemas no
dopmyne

Tine=1,4Tpm + 2,4 °C; (r.e)
tinc - PAacYeTHbIM Nepnos NONOKUTENIbHBIX TeMNepaTyp, Y, onpegenaembiii no popmyne
tin,c = 1,15t m + 0,1t5; (r.7)
t, - Bpema, npuHMMaemoe pasHbiM 1,3-107c (3600 u);

t, - Bpema, NPUHUMaemoe pasHbim 2,7-10’c (7500 u);

To - pacyeTHaa cpeaHerogoBas Temnepatypa MHOroneTHemepsnoro rpyHTa, °C,
onpeaensaemas nor.s;

Ath M As - TENNONPOBOAHOCTb COOTBETCTBEHHO TA/I0r0 U MEP3/10ro rpyHTa, BT/(m-°C);
30
Cin 1 ;- 06bEMHAA TEMI0EMKOCTb COOTBETCTBEHHO TaJI0r0 U Mep3/10ro rpyHTa, [x/(m>-°C);

Ky - KO3GOUUMEHT, NPUHUMAEMBbIA ANA NecYaHblX TPYHTOB paBHbiM 1,0, a ANSA FMHUCTDBIX -
no Tabauvue r.1 B 3aBUCMMOCTM OT 3HaYeHMA TennoemkocTu Cr u cpegHelt TemnepaTypbl rpyHTa,
°C, onpegenaemoii no dopmyne

T=(73- y)(‘m,’l-o-n): (r.8)
L, - TennoTa TasHuA (3amep3aHua) rpyHTa, JK/M°, onpegensemas no NPUNOKEHWUIO B Mpw

TemnepaType rpyHTa, paBHOM w, °C.



Tabnuua I.1-KoadpduuueHrk,,

3HayeHuna KoadpuumneHTa k, npn ob6bvemHol Tennoemrkoctu Cy, I/ (m*-°C)
TemnepaTtypa, °C
1,3-10° 1,7-10° 2,1-10° 2,5-10°
-1 6,8 5,9 5,3 5,0
-2 5,2 4,5 4,0 3,7
-4 3,7 3,2 2,8 2,5
-6 3,0 2,6 2,3 2,1
-8 2,5 2,2 1,9 1,6
-10 1,8 1,6 1,4 1,2

4 HopmatmsHaa rnybuHa Ce30HHOro npomeps3aHuA rpyHTa dr, M, onpegenseTca Mo
dopmyne

7oy —T5 ) sm .

d, =
o % (r.9)

roe
G>=L,-0,5CATm - Tiy), (r.10)

3gecb L, - TennoTa 3amepsaHua rpyHTa, [x/m°, onpegensemas no npunosxexuio B Mpu
Temnepatype rpyHTa pasHa 0,5(T;, - Tyy), °C.

OcTanbHble 0603HaYeHUA Te ke, YTo B popmyne (.2).

.5 B cnyyaax, Koraa npeaycMaTpuBalOTCA BepTMKaNbHaA MNAHUPOBKA TeppUTOPUM
NOACLINKOW, perynMpoBaHMe NOBEPXHOCTHOTO CTOKAa W ApyrMe Meponpuatus, npusoasawime K
NMOHW}KEHUIO YPOBHA NOA3EMHbIX BOA, 3HaYeHUA TenodMU3MYECKMX XapaKTepPUCTUK NpKU pacyeTte
HOPMAaTUBHbIX FNYBUH CE30HHOrO OTTaMBaHMA M MPOMep3aHuA rPyHTOB no dopmynam (r.3) u
(r.9) cnegyet NnpUHMMaTL NPU BNAXKHOCTU FPYyHTA, PAaBHOIM:

ANA KPYMHOOO/IOMOUHDBIX TPYHTOB. ..vveeeeeeueritreeeeensrreeesssssinnaeeessssnsseeeesssnnnns 0,04
» NECKOB (KPOME MBINIEBATBIX)...uvvreeeeeiurrreeeeeeeiirreeeeeeeiissreeeesasnnseeeesssssenes 0,07
» TTECKOB MBISTEBATBIX euuuevruternereneerterennertnersneessnersnsesseessneesseessneesnnersnsessnnes 0,10
» TAIMHUCTDBIX TPYHTOB.cevvvtereruiniieeieieseeeeeeeetetteereeanessseseaeseesesseeeeesereeennnes w, + 0,51,
» 32aTOPPOBAHHBIX FPYHTOB....ceeeeeeereerirririnieieseeeeaeeeeeerrererersrrrnrnneeeeaes 1,1w,,

roe /p n w, - COOTBETCTBEHHO 4YMCNO NJACTUYHOCTU U BJIAKHOCTU TPYHTa Ha rpaHuue
NAaCTUYHOCTMU.



.6 PacyeTHas rnybuHa Ce30HHOrO OTTaMBaHUA dy M pacyeTHas rNybuHa Ce30HHOro
npomepsaHua rpyHTa dy onpeaensatotca no dopmynam:

din = k'ndh n; (r.11)
df = khdf,n, (F.12)

rae di, W di, - HOPMATMBHbIE TY6UHBI COOTBETCTBEHHO CE30HHOTO OTTaMBaHUA U CE30HHOTO
NPOMepP3aHUNA TPYHTa;

k'n v ki, - KO3PPULMEHTBI TENNIOBOTO BAUSHUA COOPYKEHUA, NPUHUMaeMble No Tabnue I.2.

Ta6bnuua I.2-KoapopuumneHtol u k;,

CoopyrkeHus k'n kn
30aHMA U COOpYKeHUs 6e3 X0N04HOro Noanoba - B cooTBeTCTBUM C
TpeboBaHuamu CI
22.13330
30aHMA U COOPYKEHUA C XON0AHbIM NOANOJIbEM:
Y HApyXHbIX CTEeH C OTMOCTKamMu, uMewwumu acdanbToBoe u Tomy| 1,2 -
noaobHoe NoKpbITUA
Y Hapy)KHbIX CTEH C OTMOCTKamu 6e3 achanbTOBbIX MNOKPbLITUI 1,0 -
Yy BHYTPEHHUX onop 0,8 -
MocTbl:
NPOMEXKYTOYHbIE  MacCCMBHble onopbl Cc dyHAAMEHTAMU  MENKOoro
33/10’KeHU MAM ¢yHOameHTamuM U3 cBalh M cBal-cTonboB ¢ nauToM
(pocTBepKOM), 3arnybeHHOM B TPYHT Npu WKUpKHe onop no dacaay:
oT2[04Mm 1,3 1,2
4 m n bonee 1,5 1,3
NPOMEXKYTOYHble CTONbYaTble W CBalHble OMNOpbl, pPaMHO-CTOeYHble| 1,2 1,1
onopbl ¢ GpyHAAMEHTAMWN MEJIKOTO 3a/10XKEHUSA
obcbinHble ycTon 1,0 1,0

MpumeyaHusa

1 ﬂ,aHHbIe Ta6}1MLI,bI HE PacnpoCTpaHAKTCA Ha Caydaun npumeHeHua Tenaousonauunm wmn Opyrmux
cneuynanbHbIX TENNO3aWUNTHbIX MepOI'IpMHTMVI (BeHTVI}'IMpyeMbIe n Tenaomsonmnpywowme noacbinky,

ox/naxgatolme ycrpoicrea 1 T.4.).

2 [ns yctoeB MOCTOB, 06CbiNaHHbIX NMecYyaHbIM FTPYHTOM, 3HayeHusa k'y u k, cnegyet npuHMMaTL Mo

AaHHbIM TENNOTEXHNYECKOIO pacyeTa, HO HE MeHee 1,2.




.7 HopmaTuMBHOE 3HauyeHWe cpeaHerofoBOi TemnepaTypbl MHOrONETHEMEP3/I0ro rPyHTa
To, ONpesenseTca no AaHHbIM MONEBbIX U3MEPEHUI TEMMNEPATYPbl FPYHTOB B COOTBETCTBUM C
FOCT 25358 Ha OMbITHbIX NJOLWAAKAX C eCTeCTBEHHbIMM ycnoBuaMU. JonycKkaeTca 3HadeHme Ty,
NPUHUMATbL PaBHbIM TemNepaType rpyHTa Ha rnybuHe 10 m OT NOBEPXHOCTY.

.8 PacyeTHas cpegHerogoBas TemnepaTypa MHOrosieTHemepsnoro rpyHta Ty, °C,
yCTaHaB/IMBAETCA HAa OCHOBAHWW MPOrHO3HbLIX PAcYeTOB M3MEHEHUA TemnepaTypHOro pexuma
FPYHTOB Ha 3aCTPaMBAEMOM TEPPUTOPUN.

JonyckaeTtca onpeaenatb 3HaveHue Ty, °C, no popmyne

n=tla. -1y, +rd |22 2 ||
= _ |“im L L A 3| T e
% 2.y (r.13)

rae t, - NPoAOMKUTENbHOCTb roAa, NPUHUMaemasn PaBHOM 3,15-10" ¢ (8760 u);

Ttm W t;,m - COOTBETCTBEHHO CpeAHAA MO MHOrO/JIeTHMM AaHHbIM TemnepaTtypa BO34yXa B
nepuos oTpuuaTesibHbIX Temnepatyp, °C, M NpPOAO/KMTENbHOCTb 3TOro nepuoaa, ¢ (4),
npuHMUmaemsble no CMn 131.13330;

dih,n - HOPMATMBHAA rNybUHaA CE30HHOrO OTTaMBaHWA, M, ONA NpeABapUTENbHbIX PacyeToB
[AOMYCKaeTcs NPUHUMATb MO PUCYHKAMU .1 U T.2;

L, - TennoTa TaAHWA (3amep3aHua) rpyHTa, Ix/M>, onpeaensemas no nPUAOKEHMIo B;

Rs - TepmuMyeckoe COMPOTUBIEHWE CHEroBOro MOKpoBa, M>-°C/BT, onpegensemoe no
dopmyne

Rs = dy/Ls, (r.14)

roe ds - cpeaHe3snMHAA BbICOTa CHEroBOro NoKpoBa, M, MPMHUMaeMasa No MeTeoAaHHbIM;

As - CPEAHE3NMHAA TennonpOBOAHOCTbL CHEroBOro MOKpoBa, BT/m>-°C, onpegensetca no
dopmyne

As =my4(0,18 + 0,87p), (r.15)
roe my - NepecyeTHbl MHOXUTENb, NPUHUMaeMbli paBHbiM 1,16 m Bt/(T-°C);
Ps - CpefHe3nMHAA NJIOTHOCTb CHEFOBOro NMOKPOBA, /M, NPUHUMaEMan Mo MeTeOAaHHbIM.
NMpumeyaHuna

1 B palioHax co cpegHei CKOPOCTbIO BETPa B 3MMHWMIA Mepuog cBbiwe 5 m/C paccyuTaHHoe no
dopmyne (I.13) 3HaueHue Ry cnepyeT ysennumsatb B 1,3 pasa.

2 Ecan npu pacyete no ¢opmyne (I.12) To > Ty, TO cnepyeT npuHUMAaTh To = Ty
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PucyHoK I'.1 - Tny6UHbI OTTaMBaHUA NECYAHbIX FPYHTOB
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PucyHoK I'.2 - Tny6UHbI OTTaUBAHUA INTUHUCTbIX FPYHTOB



Ipunoxenne /I
(ob6s13aTeIbHOE)

PacueT TemnepaTypHOro peXxMma BeHTUMPYEeMOro NoAno/ba
[.1 TemnepaTypHbI PeKUM BEHTUIMPYEMOTO MOAMO/bA XapaKTepU3yeTca CpeaHEeroaoBoi
TemnepaTypol Bo3Ayxa B nognonbe T., YCTaHAB/AMBAaEeMOW pacyeToM B 3aBUMCMMOCTU OT
nNpeAaycCMOTPEHHOro MPOEKTOM 3HauyeHUsA CpeaHeroAoBoi TemnepaTypbl MHOTONETHEMEP3I0Tro

FPYHTa Ha ero BepxHeW noBepxHocTn Ty (7.2.8), TENNOBOrO pPEKMMa COOPYIKEHUA U PEeXMMA
BEHTU/IMPOBAHMA NOAMNObA.

0.2 CpepHeropoBaa Temnepatypa BO34yXxa B BeHTMaMpyemom nognonee T, °C,
obecneyunsatowan npeaycMoOTPEHHYIO B NpoeKkTe  cpeaHerogoByd  Temnepartypy
MHOFO/IETHEMEP30r0 FPYHTa Ha ero BepxHen noBepxHocTn T, °C, BbluncaseTca no ¢opmyne

Tc,a = kOT,O; (ﬂ-l)

rge ko - KO:—)d)d)VILI,VIeHT, anlHVlMaeMblﬁ no Ta6f|ML||e ﬂ,l B 3aBUCUMOCTU OT 3Hal-|eHMl‘;1 tf,n n
}\‘f/}\‘thl

rae ty, - NPOAO/IKUTENBHOCTL Mepuoaa C OTPMLATENIbHON CPefHEeCYTOYHOW TemnepaTypou
BO3A4yXa, CYyT, NPUHMMaemas no CMn 131.13330;

}\,f n }\«th - TennonpoBoaHOCTb COOTBETCTBEHHO MEP3/10ro U TaNOro rpyHTOB.

Tabnuua A.1-Koapduumenrt ky

3HayeHuna KoadpuumneHTa ko npu tg,, cyT
Al Men
200 225 250 275 300
1,0 1,0 1,0 1,0 1,0 1,0
1,1 0,87 0,96 0,98 0,99 1,0
1,2 0,78 0,93 0,97 0,99 1,0
1,3 0,72 0,90 0,96 0,99 1,0

[.3 CpepHerogoBaa Temnepatypa MHOrONETHEMEP3/IOFO TPYHTAa Ha €ero BepxHew
nosepxHocTn Ty, °C, onpeaenaeTca pacyeTom no ycnosuto obecneyeHmna Tpebyembix 3HAYEHN
pacyeTHOM TemnepaTypbl FPYHTOB B OCHOBAHUM COOPYXKeHua (7.2.7) C y4eTOM Mep3/10THO-
TPYHTOBbIX WM KAMMATUYECKUX YCNOBMW Yy4vacCTKa CTpouTennbCTBa. [onyckaetca NPUHUMMATbL
3HayeHue T, no Tabnavue .2 B 3aBUCMMOCTM OT CpenHerofoBOM TemnepaTtypbl rpyHTa Ty,
LWMPUHbI COOPYKeHUs B 1 rnybuHbl 3an0xeHna pyHAaMEHTOB Z C y4eTOM TeMnepaTypbl Havyana
3amep3aHna rpyHTa Ty

Ta6bnuua .2 - 3HayeHMe Temneparyp

3HaueHua Ty - WnpuHa 3HaveHus, °C, ana dyHaamMeHTOB




Ty, °C coopyKeHua B, m |cTonbyatbix npu raybuHe 3anoxKeHusa z,| cBaliHbIX Npu rnybuHe
M 3a/10KEHUA 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

MpumeyvaHusn

1 TnybuHa 3anoxeHua GyHOAAMEHTOB Z OTCYMTHLIBAETCA OT YPOBHA BEpPXHEW MOBEpPXHOCTU

MHOTO/IeTHEMEP3/10T0 TPYHTA.

2 MNpu cpeaHerono0Boi TemnepaType HapyXKHOro Bosayxa T,y Bbille Tab/IMYHbIX 3HAYEHU B pacyeTax

cnepyet NpUHUMaTb T'o = Toye.

[.4 YctraHoBneHHaAa pacyeTom no [.2 cpegHerofoBan TemnepaTtypa Bo3ayxa B nognonbe T,
Npu ecTecTBEHHOM BEHTU/MPOBAHMM MOAMONbA 33 CYET BETPOBOro Hanopa obecneumsaetcs
noabopom moayna ero BEHTUAMPOBaHMA M, onpefenaemoro COOTHOLWEHNEM

M = A,/As, (a.2)

roe A, - Ana noanosavMn ¢ npoayxamu - obuas njaowazb NPoayxoB; ANA OTKPbITbIX NOANO/NNM
- NAowaab, paBHanA NPomM3BeAeHMI0 NepUMeTPa 34aHUA HA PACCTOAHME OT MOBEPXHOCTU FPYHTa
WM OTMOCTKM [I0 HU3a POCTBEPKA CBaliHOrO pyHAaMeHTa unun GyHAAMEHTHbIX 6anoK, M’;

2
A, - NAoWaab 34aHnA B NaHE NO Hapy>KHOMY KOHTYpY, M”.

NMpumeuvaHue - Mpu OTHOWEHUM BbICOTbI NOAMNOAbA h. K WUpUHe 34aHnsa B meHee 0,02 cneayeT

NMPUMEHATb BEHTUNALUUIO C MEXAHUYECKUM I'IO6V)‘KA€HM€M.

0.5 Moagyno BeHTUAMpOBaHMA M, Heobxoaumblii ana obecnevyeHMs pacyeTHOM
TemnepaTypbl Bo3ayxa B noanonbe T., NPU €ro ecteCTBEHHOM BEHTW/IMPOBAHMUM, BblYMCAAETCA
no ¢popmyne




R e
0T RCIT e~ Tod +Z. 03

roe kc - K03¢¢MLI|VIEHT, HpVIHMMaeMbIVI B 3aBUCUMOCTU OT PACCTOAHUA meXAy 34aHNAMU a N

=k,

MX BbICOTOM h, paBHbIM:
1,0 npu a=>5h
1,2 npua=4h
1,5npna<3h
Ti» - pacyeTHaA TemnepaTtypa Bo3ayxa B nomewteHun, °C;
Tout - CPEAHEroAoBas TemnepaTtypa HapyXKHoro Bosayxa, °C;
Ro - CONPOTUBAEHWE Tennonepeaye NepeKpbITUA Hag nognonsem, m>-°C/BT;
C, - 06beMHan TENNOEMKOCTb BO3AyxXa, NPUHUMaemasn pasHoi 1300 [x/(m>-°C);

k, - 0606WEHHbIN a3pOAMHAMUYECKNN KOIPOUUMEHT, YYUTbIBAOWMNI AaBAEHME BeTpa WU
rMapaBANYECKUE CONPOTUBAEHUA, MPUHUMAEMbIA PaBHbIM: A1 COOPYKEHUN MPAMOYrO/IbHOM
dopmbl - k, = 0,37; M-06pasHon dopmbl - k, = 0,3; T-o6bpasHoin popmbl - k, = 0,33 1 L-obpasHomn
dopmbl - k, =0,29;

V, - cpegHAa roaosaa CKOPOCTb BeTpa, m/c (m/u);

¥ - 6e3pasmepHblii NapameTp; ANA OTKPbLITbIX MOAMOAMA MPUHMMaeTcA pasHbiM 0; anA
noAnonui ¢ npoayxamm onpegensetcs no dopmyne

Azﬂo
AR (01.4)

rae A, - naowWwaab LoKoAa ANA NOAMNOAMIA C NPOAYXamMu, M%;

20
R, - conpoTtusneHune Tenaonepenaye uokons, m--°C/BT;

€ - napameTp, y4nTbIBAIOLWMI BAUAHWE PACNONOKEHHbIX B NOAMNOAbE KOMMYHWUKaLMIA Ha ero
Tennosou pexum, °C, onpeaensemoln no opmyne

E=—" —'—(r —T ), ;.
4‘»‘:2 el (.5)

rae n - yncno Tpybonpososos;
I, - AnviHa j-ro Tpybonposoaa, m;
T,j - Temnepatypa TenjoHocuTens 8 j-m Tpybonposoae, °C;

- Bpems paboTbl j-ro Tpybonposoaa B TeyeHue roaa, CyT;



t, - NPOAOMIKNTENIBHOCTL rofa, paBHan 365 cyrT;
Ry - conpoTMBAEeHWe Tennonepeaaye Tenaomsonauum j-ro pybonposoga m-°C/BT;

Y - K0apdULUMEHT noTepu Hanopa Ha OTAENbHbIX Yy4acTKax NOAMOAbSA, NMPUHMMAEMbIA NO
Tabnuue 4.3.

Tabnnuya A.3 - KoapouumeHnr y;

YyacTok noanonbA Xi
Bxopn ¢ cyKeHnem nOoToKa 0,50
antosunitHaa peleTka 2,00
MoBopoT noToka Ha 90° 1,32
Bxop ¢ pacwmpeHnem NoToka 0,64

[puioxenne E
(o0s13aTeIBHOE)

PacueT ocHOBaHuit npu ctpountTenbcrse no CI'IOCOGV CT36MI’IM33LI,MM BerHeﬁ noBepxXHOCTU
MHOrozieTHemep3/ibiX rpyHTOB

E.1 Mpu cTpouTenbctBe nNo cnocoby cTabwunmsaumm  BepxHel  MOBEPXHOCTU
MHOrOJIETHEMEP3N10ro  rpyHTa (6.4.4) rnybuHa 3anoxeHuns yHaameHToB d  A0/XKHA
YO0BNETBOPATb YCIOBUIO

hth-ZZdde,n'l'l, (El)
roe hy, - rnybuHa 3aneraHusa BepxHein NOBEePXHOCTU MHOro/IeTHEMEP3/10ro TPyHTa Ha Havano
3KCM/lyaTalMu COOPYIKEHURA, M;

dfn - HOPMATUBHAA ryBUHA CE30HHOTO NPOMEP3aHMA TPYHTA, M.

E.2 PacueT ocHOBaHUI $yHOAAMEHTOB MO Hecywer cnocobHocTM u aepopmaumam cnegyet
NpPoM3BOAUTb B COOTBETCTBMM C TpeboBaHMAMKM CM 22.13330, CM 24.13330, HAcCTOAWEro cBOAA
npasu.

MpoBepKy ¢yHAAMEHTOB Ha YCTOMYMBOCTb M MPOYHOCTb HA BO3AENCTBME CU/I MOPO3HOrO
NMy4YeHUs rPYHTOB HeobxoAMMO NpPOU3BOAUTL COrnacHo 7.4.1 - 7.4.5, NPUHUMAN pPaCUYETHYIO
rnybuHy ce3oHHOro Npomep3aHuaA rpyHTa dr = ds, + 1, m.

E.3 Tpebyemblii TeMnepaTypHbIA PEXMM FPYHTOB OCHOBaHWI obecneymBaeTcA XOA0AHbLIM
NnoAnoabeM, MOAY/Nb BEHTUAMPOBAHUA KoToporo M onpegensercs no ¢opmyne (4.3),

NPUHMMasn cpegHEeroLoByo Temnep aTypy Bo3gyxa B nognonse T, 4, °C, paBHOW

Ay

G —T) +T,11,
r (E.2)




rae Pr - KoapduumeHT, onpepensaembln no rpaduMKkam pucyHKa E.1 B 3aBUCMMOCTU OT

3HaYeHWU NapameTpoB &s U Yy, onpeaensembix No popmynam

b= (dyn + 1)/B; (E3)

AT,
- ﬁ ] (E.4)

raoe t, - pacyeTHbIN CPOK 3KCMNayaTaumMm COOPYKeHUs, ¢ (4).

OcTanbHble 0603HAYEHUSA Te XKe, YTO B GOpPMyIax npunoskenus L.
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PucyHok E.1 - Tpaduku ana onpegeneHuns Koadpduumnenta By

E.4 NonoxkeHue BepxHel NOBEPXHOCTU MHOTONIETHEMEP3/IOTO FPYHTA NOJ, COOPYXKEHMEM NpU
npuHaTon E.3 pacyeTHol TemnepaType Bo3gyxa B noanonbe T., AOMKHO BbiTb NPOBEPEHO
pacyeTom no rnybuvHe oOTTaMBaHWA T[pyHTa MO4 COOpyXeHuem H, onpeaensemon B
COOTBETCTBMM C YKazaHWAMM K.5, npuHumas B dopmyne (K.15) 3HadyeHune T;, = T, + 1,1, °C u

KoadduumeHT ag = 0.

B cnyyae, ecan npu nonyvyeHHoW pacyeTom rnybuHe OTTamMBaHuA rpyHTa H (cumTas oT
MOBEPXHOCTM MHOrONeTHEMEP3NOro T[PYHTA), OCagKa OCHOBAHWA MPEBbICUT NpeaesbHO
AONyCTUMOe  ANA  OAHHOTO  COOPYXKEeHWMA  3HayeHuwe, cnepyeT  nNpeaycmaTpuBaTb
AONONHUTENbHbIE MEPONPUATUA NO PErYIMPOBAHUIO INYOUHBI OTTaMBaHMA OCHOBAHMS.



Mpuniaoxenne 7K
(pexomenayemoe)

Pacuet cBaiiHbIX PYHAAMEHTOB Ha AEUCTBUE TOPU3OHTA/IbHBIX HAarpy3oK U BO3AeicTBui

.1 [laHHOe NpuUIoXKEHNEe HE OTHOCUTCA K pacyeTy CBaliHbIX GyHAAMEHTOB OMOP MOCTOB Ha
[EeNCTBUE TOPU3OHTANbHbIX HArpy3oK, KOTOPbIM cneayeT MNpoOM3BOAUTb B COOTBETCTBUM C
TpeboBaHMAMM CNM 35.13330 C y4eTOM YyKa3aHui 12.17.

.2 Mpun pacyeTe cBaliHbIX GYHLAMEHTOB Ha AEWCTBME TOPM3OHTA/IbHbIX HarpysoKk (cun
M/MAN MOMEHTOB) M BO3AENCTBMIA (TeMNepaTypHOro pacliMpeHMa POCTBEPKa M np.) cneayet
paccMaTpuBaTb CleayloLMe PacyeTHbIe CXEMb:

cxema 1 - cBas norpy)keHa B TBEPAOMEP3/bIA TPYHT, rNybuHa CE30HHOro OTTaMBaHMA
KoToporo d;, < 5b, roe b - pasmep NomnepeyHoro CeYeHUs CBau B HanpaBAeHUM AeUCTBUA
FOPM30OHTANIbHOM CU/bI; CBAA NPUHMMAETCA ¥KECTKO 334eN1aHHOM B OCHOBaHWe Ha rnybuHe dy, +
1,5b, conpoTuBAEHME PACMNONOMKEHHbIX Bbllle C/I0EB MPYHTa HEe YYUTbIBAETCS;

cxema 2 - cBas MNOrpyXeHa B TBEpPAOMEpP3/blA TPYHT, rnybuHa Ce30HHOro OoTTaMBaHWA
KoToporo d;, > 5b, ycnoBua 3afefikn cBau Te }Ke, YTO M B cxeme 1, a BblWepacnonoKeHHble
TPYHTbl PACCMATPMBAIOTCA KaK IMHENHO-gedopmupyeman cpesa ¢ KoapdUUNMEHTOM KECTKOCTH,
BO3PACTAlOWMM MPOMOPUMOHANBbHO TNybuHe B npegenax KaxAaoro O4HOPOAHOro CNos; 3Ty
CXeMy [ONYCKAeTCA TaK¥Ke NPUHMMATb Npu dy, < 5b, ecnn ce30HHOOTTAaMBAKOLWMIA CION CNOXKEH
ManoBAAXKHbIMW KPYNHOOB/OMOYHBIMM M MECYaAHbIMKU TPYHTAMKU CcpeaHel NAOTHOCTUM U
NAOTHbIMM, @ TAKXKe FIMHUCTBIMWU FPYHTAMM C NOKa3aTesieM TeKY4YeCcTU B TaJIOM COCTOAHUM [, <
0,75;

cxema 3 - cBaA norpy>xeHa s HﬂaCTMHHO-MepBHbIVI FPYHT, a TaKXe B C/ly4aAaX UCNOJ1b30BaHUA
MHOro/sieTHeMep3/ibIX FPYHTOB B KayecTBe OCHOBaHMA Mo npuHuuny ll; OKpyxKatowme cBato
FPYHTbl PaCCMaTPUBAIOTCA KaK nMHeﬁHo-p,ed)opMMpyemaﬂ cpeda c KO:—)(I)d)VILI,MeHTOM KeCTKOCTH,
BO3pacTtarowm nponopumnoHanbHO I'I'Iy6I/1He B npeaenax KaxXgoro ogHopoaHOro cnos.

’K.3 PacyeT cBall MO yKa3aHHbIM CXEMaM BbINOJIHAETCA B COOTBETCTBUM C YKasaHMAMM CI
24.13330 Ucxoaa U3 yCI0BHOM rNyBuHbI NOrpy*KeHUA cBan, paBHoW dy, + 1,5b npu pacyetax no
cxemam 1 1 2 n paBHOM daKTUYECKOM rNybMHE NOrpy)KeHMA CBau NMpPU pacyeTax No cxeme 3,
OTCYUTBLIBAEMOW OT MOBEPXHOCTU FPYHTa MPWU BbICOKOM POCTBEPKE U OT MNOAOLWBbI POCTBEPKA -
NPWY HU3KOM POCTBEpPKE.

Mpu pacyeTax No cxeme 2, a TaKXKe No cxeme 3 B CAy4asax, KOrga MHOroONeTHemMep3/ble
FPYHTbl MCNO/Ib3YHOTCA B KayecTBe OCHOBAHWMA Mo npuHumny |l, BeAnuYnHy KoapduumeHTa
NPonopLMOHanbHOCTM K, ONUCbIBAtOWEro NMHEHoe BO3pacTaHue c rnybuHon KoadpduumeHTa
YKECTKOCTU, OKPYKAIOLWLErO CBAl0 rPyHTa, NPMHMMAIOT B 3aBUCMMOCTU OT BMAA FPyHTA Mo Cl
24.13330. MNpun 3TOM, NpuBeaeHHble B 3TUX Tabauuax 3HayeHua K ymeHbluatoT Ha 30 % gns
OTTaABLUMX FIMHUCTLIX TPYHTOB M Ha 15 % AN BOAOHACHILWEHHbIX NECKOB.



Mpw pacyeTax No cxeme 3, KOrga CBas NOrpyeHa B NAaCTUYHO-MEP3/ble TPYHTbI, BEANYUHY
KoappuLMeHTa NPoMNopLMOHANbHOCTM 3TUX TPYyHTOB K, KH/M, gonyckaetca onpeaensatb no

dopmyne

E

X=235—,

dl (.1)

raoe E - moaynb obwen gedpopmaummn, MMa, NAacTUYHO-MEP3/IOr0 FPyHTa, OKPYKatoLLero
cBalo;

I v d - COOTBETCTBEHHO A/IMHA, M, MOTPY}KEHHOW B FPYHT YacTU CBaM U HAPYKHbIA AnameTp,
M, KPYr/70ro UaAm CTOpoHa MPAMOYro/IbHOrO CeYeHua cBau B MJIOCKOCTWU, NepneHaAnKynspHoOM
AENCTBUIO TOPU3OHTA/IbHOM HArpysKMu.

Ilpunoxkenne U
(pexomMeHayemoe)
PacyeT 0caf0K OCHOBAaHWIA, C/IOMKEHHBIX CUIbHO/IbAUCTBIMU FPYHTAaMU U NOA3EMHbBIM /IbAOM
M.1 Ocapka oOcHOBaHMA cTON6YaTOrOo GyHAAMEHTA HA  CUIBbHOMBAMUCTBIX  TPyHTax

onpeaenseTca CornacHo 7.2.16, 7.2.17 u 8.8. [pu 3TOM, COCTaBAIOLLYIO OCAAKU Sp, M,
00YCNOBNEHHYIO YN/IOTHEHMEM OCHOBaHWI MOZ HarpysKoW, AOMycKaeTcs onpeaensTb no

dopmyne

5p =it-u¥hl-
=1

(n.1)

roenwu hj - COOTBETCTBEHHO YMNCNO BblAE/NEHHbIX C/IOEB NPYHTA U UX TOJILLNHAG, M;

E,j - OTHOCHUTE/IbHOE CXaTune j-I'O CNnoA rpyHTa, 4oan eaunHuubl, onpeaenAaemMmoe OMNbITHbIM

nytem, gnAa npocnoes ibga 3Ha4yeHune E_ai,j A0MNyCKaeTCA onpeaenAaTb no d)opmyne

B P
% G0 +0;p (1.2)

3[1eCb N; - NOPUCTOCTb j-TO CNOA NbAJ;

p - CpeaHee AaBieHMe Ha FPYHT noa noAowsoi dyHAamMeHTa, Kila;
O, - aTMocdepHoe AaBfieHne, npuHMmaemoe pasHbim 10,0 KMa;
6g,j - NnpupogHoe (bbITOBOE) AaBNEHME B cepeauHe j-ro cnos, KMa;

Om,; - 6e3mepHbIn KO3IGOULMEHT, NpuHMMaemblt no Tabnuue W.1 B 3aBUCMMOCTUM OT
OTHOLLEHMA CTOPOH NoAoLWBbI pyHAAMEHTa a/b 1 OTHOCUTENbHOW FNYBUHbI

z z'!!-!-z’!
d 2b  (3pecb 25 M Z'j) - paccTOAHMA OT NOoAOWBbI GyHAAMEHTa COOTBETCTBEHHO A0
KPOBAU 1 MNOAOLLBbI j-rO CN0A /1bAa).



Ta6bnuua W.1-3HayeHna koadpduumneHTa o,

3HaueHus KoadpduumneHta o, npu I/b

Z'/b

1,0 1,2 1,4 1,6 1,8 2,0 3,0 10,0
0,4 0,417 0,450 0,474 0,492 0,506 0,516 0,545 0,569
0,6 0,269 0,299 0,324 0,343 0,358 0,370 0,406 0,438
0,8 0,181 0,206 0,227 0,245 0,259 0,272 0,310 0,350
1,0 0,128 0,148 0,165 0,180 0,193 0,205 0,243 0,289
1,5 0,064 0,075 0,085 0,095 0,104 0,112 0,143 0,196
2,0 0,038 0,044 0,051 0,057 0,063 0,069 0,093 0,145
2,5 0,025 0,029 0,038 0,038 0,042 0,046 0,064 0,112
3,0 0,017 0,020 0,024 0,027 0,030 0,033 0,047 0,090

MN.2 CKOpPOCTb OCaZKWM CUNBbHONBAUCTLIX FPYHTOB V, m/ros, obycnoBneHHas MX MAACTUYHO-
BA3KMM TeueHneMm, onpenensaercs no popmyne

»n
v=2%
1 (n.3)

roe m - YACNO MecCALEB B roAy, B Te4EHME KOTOPbIX pa3BMBatoTca Aedopmaumm nonsyyectm
rPYHTOB;

V; - cpegHemecAYHan CKOPOCTb OCaaKu, M/MeC, onpeaesiaemas CornacHo yKasaHuam WN.3.

N.3 CpepHemecsyHas CKOPOCTb OCAAKWM CU/IbHOMBAMUCTBIX TPYHTOB OCHOBAHWA V; M/Mec
(cm/mec), onpegensaetca no ¢opmyne

v, =730 3 s
: xz.;:u" (1.4)

rae n - 4UCno C/NoeB TFPyHTa, B MNpedenax KOTOPbIX oOnpegensaercA cpegHemecaYHas
Temnepartypa Tj;

hi - TonwmHa k-ro cnosa rpyHta, m, npuHumaetcs He 6onee 0,2b (b - meHbluMi pasmep
noaoLwsbl GpyHAAMEHTA);

&k - CKOpPOCTb OTHOCUTENbHOW gedopmauun k-ro cnoa rpyHTta, 1/4, npu cpegHemecsayHoM
TemnepaType rpyHTa T, onpegenaemas no popmyne

& =i(‘:’): —%“u)- 5]




346eCb Mk - KOIOOUUMEHT BA3KOCTU k-TO CNOA TPYHTA OCHOBaHWA, Kla-y, onpegensembii
COrNAcHO yKa3aHUAM W.5;

G - Hanpsa)keHue, KMa, B k-m cnoe rpyHTa OCHOBaHMA, onpeaensemoe no U.4;
G - Npeaen TekyvyecTu k-ro cnosa rpyHTa ocHoBaHuA, KlMa, onpegensaembii no U.5.
N.4 HanpsaxeHne oy Bbluncasetca no popmyne

Ok = OIS(GZ,k—l + GZ,k)l (MG)

rAe GO k1 WU Oz - HanpaxeHua, KlMa, Ha BepxHeEMn W HWXKHEN rpaHuuax k-ro cnos,
onpeaensemblie no popmyne

G; = OloPo, (n.7)

roe oo - 6espasmepHbIn KOIPPULUMEHT, NPUHUMaeMbI No Tabavue W.2 B 3aBUCMMOCTU OT
OTHOLLEHMA CTOPOH NoAJoLWBbl dyHAAMeHTa a/b v oT 3HayeHus Z'/b (3pecb z - paccToaHMe OT
HW3a noaowsbl PyHAAMEHTA A0 YPOBHA, HA KOTOPOM ONPEAENAETCA HaNPAXKEHUE);

Po = p - G4 - AONONHUTENbHOE (K MPUPOAHOMY) BEPTUKA/NbHOE AAB/IEeHWEe Ha TPYHT Mnoj,
nogowson pyHAamMeHTa, Kla;

roe p - cpeaHee AaB/ieHWE Ha rPyHT nog noAowsBon ¢yHAAMEHTa OT MOCTOAHHOMN U A/IMTENbHbIX
A0/1e BpeMeHHbIX HarpysokK, Klla;

G4 - NpUpoaHoe (6bITOBOE) AaBieHMe B rPyHTE Ha ypOBHe nogowsbl GyHAAMEHTA OT Beca
BblLLE/IeXKallMX CN0EB IPYHTOB (40 OTMETKM NpupoaHoro penbeda), KMa.

Tabnuua W.2-3HauyeHna KoapduumeHTa o,

, 3HaueHusa KoadpduumneHTa oo npun a/b
z/b
1 1,2 1,4 1,6 1,8 2 3 10

0,05 0,089 0,090 0,077 0,074 0,072 0,070 0,066 0,063
0,1 0,171 0,159 0,150 0,144 0,140 0,137 0,129 0,123
0,2 0,298 0,281 0,269 0,259 0,252 0,247 0,232 0,221
0,4 0,382 0,356 0,373 0,366 0,360 0,354 0,334 0,312
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




3HaueHusa KoadpduumneHTa oo npun a/b

zyb
1 1,2 1,4 1,6 1,8 2 3 10
2,5 0,047 0,056 0,064 0,071 0,078 0,085 0,109 0,132
3,0 0,034 0,040 0,046 0,052 0,057 0,062 0,083 0,112
4,0 0,019 0,023 0,027 0,030 0,033 0,037 0,051 0,085
CpefiHee AONO/IHUTEIbHOE AaB/IeHUE Ha TPYHT Po A0NKHO YA0BNETBOPATL YCA0BUIO
2
Py Sky-C,
£ i (11.8)

rae ks - 6espasmepHblit KO3PPULMEHT, MPMHMMaEMbI NO NepBoN CTpoke Tabauue U.3 npu

hs/b = 0, hs - TONLWMHA TPYHTOBOM NPOCAOMKK Nog, GyHAAMEHTOM;

o, - Haubosblee 3HayeHue HanpAxeHuA, KMa, npu KOTOPOM COXpaHAETCA NNHelHasn

3aBUCMMOCTb CKOPOCTU YCTaHOBUBLUEroCA Te4YeHUA OT HanpAXeHUA Ha Ha4YaZlbHOM Yy4acCTKe

pPE0N0OrMYecKkon KpMBOKM, onpeaensemoe no u.s.

Tabnunuya W.3-3HauyeHna koaddpuumenTa k;

3HaueHua koadpoduumerTa kfnpu a/b

hs/b
1 1,2 1,4 1,6 1,8 2 3 10
0 2,6 2,65 2,7 2,7 2,75 2,8 2,9 3,2
0,5 3,3 3,35 3,4 3,4 3,45 3,5 3,6 3,8
1,0 3,8 4,40 4,8 4,8 4,60 4,4 4,3 4,6
1,5 10,0 8,70 7,7 7,1 6,70 6,4 5,6 5,8
2,0 16,2 13,8 12,1 11,0 10,2 9,5 7,7 7,5

N.5 PacyeTHble XapaKTEPUCTUKU CUAbHONBLAMUCTOrO TPyHTa 1, G;, G, ONPeaenAlTca npu

MHXEHEPHbIX U3bICKAHUAX U3 NCNbITaHUN O6pa3LI,OB MepP3210ro rpyHTa Ha O AHOOCHOE CXKaThe B

cooTBeTCcTBUU C TOCT 12248.

Temnepatypbl Tjx, B 3aBUCMMOCTM OT KOTOPbIX YCTAHAB/IMBAOTCA 3HAYEHUA M| U G, cneayeT

onpeaenate no ¢opmynam (7.5) - (7.7) HacToAwMX Hopm. 3HayeHua KoadduumeHTa o AnA

onpeaeneHns TemnepaTtypbl NPUMHMMalOTCA no Tabauue W.4 gns j-ro mecaua U raybuHbl

3aneraHus cepeamHbl k-ro ciof z, 3amepsemoi OT BePXHEN NOBEPXHOCTU MHOMO/IeTHEMEP3bIX

rpyHToB. Mpun 3TOM 3a nepsBbirt Mecal, (j = 1) npuHMMaeTca TOT, B KOTOPOM r1ybuHa Ce30HHOTo

NpoTaMBaHUA [OCTUraeT HaMbonbluero 3HavyeHusa. [na G, Temnepatypa NPUHUMAETCA PaBHOM

TemnepaType Ha rnybuHe HUXKe noaowsbl ¢pyHAameHTa Ha 0,5b (34ecb b - WMpKUHaA NoAOWBbI

byHpameHTa).




Tabnuuya W.4-3HavyeHna koadpdpuumeHTa o,

3HayeHnAa KoadduumeHTa o, Npu j, mec

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

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 0,83 | 0,70 | 0,65 | 0,70 | 0,82 1,00 1,17 | 1,30 | 1,35 | 1,30 | 1,18 1,00

4,0 09 | 0,84 | 0,77 | 0,76 | 0,81 | 0,91 1,04 | 1,16 | 1,23 | 1,24 | 1,19 1,08

5,0 1,03 | 094 ( 0,87 | 0,83 | 0,84 ( 0,89 | 0,97 | 1,06 | 1,13 | 1,17 | 1,16 1,11

6,0 1,06 | 1,00 ( 0,94 | 0,90 | 0,88 | 0,90 | 0,94 | 1,00 | 1,06 | 1,10 | 1,12 1,10

MpumeuaHue -z- paccTosiHMe OT BEPXHEW MOBEPXHOCTU MHOr0JIeTHEMEP3/IbIX TPYHTOB A0 YPOBHSA,

Ha KOTOpOM onpegenaeTca TemnepaTypa.

1.6 CKOpOCTb OCaAKM MOoA3EeMHOro abaa v, m/roa, obycnoBneHHaa ero naacTUYHO-BA3KUM
TeyeHneMm, onpegensaetca no popmyne

n
v=4380p.5k 3 (& s+ 5 )0, —0,),
= (n.9)
roe po - AOMNONMHWUTENbHOe (K NPUPOAHOMY) BeEPTUKa/bHOE [AaB/ieHMEe Ha TPYHT nof
nopowsok GyHAameHTa, Kla, onpeaensemoe Tak Xe, Kak u B U.4.

b - wnpuHa nogowsbl GyHAAMEHTa, M;

ki - napameTp, XapaKTepm3yOLWMN BA3KOCTb NbAa, ONpeaensemblii U3 UcnbiTaHUn 06pasLoB
NbAa Ha oAHOOCHOeE cXaTtue, °C/(kMa-u);

M - YACNIO CNOEB, HAa KOTOpOoe pa3fendAerca ToAWa NbAa (TONWMHA CNosA NPUHUMAETCA He
6onee 0,4b);

kej, kij1 - roabduumentbl, 1/°C, npuHMMaemble no Tabauue W.5 B 3aBUCMMOCTM OT
Temnepatypbl ocHoBaHuA (To - T,) M paccToAHMI OT BEpXHEeN MOBEPXHOCTU
MHOTro/IeTHeEMepP3/biX FPYHTOB [0 KPOBAW Zj.; U MOAOLBbI Z; j-r0 CNOA NbAa;

®;-1, ®; - 6eapasmepHble KO3pdMLMEHTbI, onpeaensembie no Tabavue U.6 B 3aBUCUMOCTM OT
OTHOLLEHMA CTOPOH NoAoLwWwBbl GpyHAaMeHTa a/b U COOTBETCTBEHHO OTHOCUTE/IbHbIX FNYBUH U
(3mecb 7.7 n Z'}) - paccTosHMA OT nogdowBsbl GyHAAMEHTA COOTBETCTBEHHO A0 KPOBAWU W
NoAoLWBbI j-ro cNos Nbaa).

Tabnuua W.5-3HauyeHuna KoapduumeHTa k;

Z, M KoadpduumneHt k;, 1/°C, npu Temnepatype To - Tpy, °C




-2,5 -3 -3,5 -4 -5 -6 -8 -10

0 0,408 0,377 0,353 0,333 0,301 0,277 0,243 0,218
1,0 0,327 0,295 0,266 0,242 0,206 0,179 0,143 0,118
1,5 0,316 0,279 0,251 0,227 0,192 0,166 0,131 0,108
2,0 0,307 0,269 0,241 0,218 0,184 0,158 0,124 0,102
2,5 0,299 0,263 0,235 0,213 0,178 0,153 0,120 0,098
3,0 0,295 0,259 0,231 0,208 0,174 0,150 0,117 0,096
4,0 0,289 0,255 0,227 0,204 0,170 0,146 0,114 0,094
5,0 0,288 0,252 0,225 0,202 0,168 0,144 0,112 0,092
6,0 0,287 0,251 0,223 0,200 0,167 0,143 0,111 0,091

Tabnuua W.6-3HauyeHnsa koapdpuumeHTa ®

3HaueHus KoadpduumneHtTa o npu a/b

Z'/b
1 1,2 1,4 1,6 1,8 2 3 4 10
0 0 0 0 0 0 0 0 0 0
0,5 0,070 0,068 0,066 0,065 0,063 0,062 0,059 0,058 0,055
1,0 0,145 0,145 0,145 0,145 0,145 0,144 0,139 0,136 0,130
1,5 0,181 0,189 0,194 0,198 0,200 0,201 0,200 0,196 0,186
2,0 0,204 0,216 0,224 0,230 0,235 0,238 0,243 0,242 0,231
2,5 0,218 0,232 0,243 0,262 0,258 0,263 0,275 0,277 0,267
3,0 0,228 0,244 0,257 0,267 0,275 0,281 0,299 0,305 0,297
3,5 0,236 0,253 0,267 0,278 0,287 0,295 0,317 0,326 0,323
4,0 0,241 0,259 0,274 0,286 0,297 0,305 0,332 0,344 0,346
5,0 0,249 0,269 0,285 0,299 0,310 0,320 0,353 0,370 0,384
6,0 0,254 0,275 0,292 0,307 0,319 0,330 0,368 0,389 0,414

NMpumeuvaHue

- Z - pPacctoAaHne oT BerHeﬁ NOBEPXHOCTU MHOToNEeTHEMEP3/IbIX TPYHTOB A0

paccMaTpuUBaemMoro ypoBHS.

CpeaHee AONONHUTENbHOE AABAEHUE Py AO/XKHO YAOBNETBOPATb YC/0BUIO (M1.8), Npu 3TOM

3HauyeHwue ky onpepensaertca no tabanue N.3 B 3aBUCMMOCTM OT TO/ILMHbBI FPYHTOBOM MPOC/IONKM




noa ¢yHaameHTOM hs 1 pa3mepoB NoAOWBbI a U b. 3HayeHne G, ONpeaenseTca U3 UCMNbITaHUiA
06pasLoB NbAa Ha 0AHOOCHOE CXaTue npu Temnepatype T,, (7.2.7) Ha ypoBHE KpOBAW NbAa.

IIpunoxenne K
(pexomengyemoe)

PacueT rny6uHbl OTTauBaHUA FPYHTOB NOA COOPYKEHMAMMU

K.1 Pacuet rnybuHbl OTTaMBaHUA rPYHTOB B OCHOBaHMW coopyKeHusa (7.3.3) H, m (cunTasa ot
NOBEPXHOCTM FPYHTa NOA, COOPYKEHMEM), 3a BPEMSA ero aKcnayaTaumm t, ¢ (4), nponssoanTCA No
dopmynam:

nood cepeduHoli coopyreHus
H. = kn(E,,c - kc) B; (Kl)
Moo Kpaem coopymeHus

H, =k, -k -018Jv)B. (K.2)

roe k, - KoadduumeHT, onpeaenaemblii Nno Tabamue K.1 B 3aBUCMMOCTM OT OTHOLEHUs L/B

(cooTBETCTBEHHO A/IMHA U LUIMPUHA COOPYKEHUA, M) U 3HAYEHUIT NapameTpos 3 1 y;

& n k. - koaddUUMeHTbI, onpeaensemble nNo rpadmkam (pUCyHOK K.1) B 3aBMCMMOCTU OT
3HaYeHW NapameTpoB dg, B 1 ;

Ee W ke - KO3DOULMEHTBI, onpegensemble No rpadmMkam (PUCYHOK K.2) B 3aBMCMMOCTU OT

3HaYeHWU NapameTpoB dg, B 1 :

Og = AenRo/B; (K.3)
ﬂ=——1"a; I -

(T —Typ) (K.4)

Y = AenTint/L,B?, (K.5)

34ecb Ay U Ay - COOTBETCTBEHHO TEMIONPOBOAHOCTb TaJIOf0 U Mep3/10ro rpyHToB, BT/(m-°C),
NPUHUMaemble No Tabaunue b.8;

Ro - conpoTusBneHne Tennonepedadvye nosia NepBoro 3Taxa WAM NnoaBaszia COOPYXKEHUA,

MZ~°C/BT, onpegenaemoe B COOTBETCTBMM € CI 50.13330;

To - pacyeTHas cpegHerogoBas Temnepatypa MHOroseTHemepsnoro rpyHta, °C,
onpeaensemas B COOTBETCTBUMU C I'.8;

Tur - TeMNepaTypa Ha4yana 3amepsaHua rpyHTa, °C, onpeaenaemas no b.5;
Tin - pacyeTHaA TemnepaTypa BO34yXa BHYTpW coopyKeHus, °C;
L, - TennoTa TaAHUA MepP3N0ro rpyHTa, /M, onpeaensemas no popmyne (6.20).

MpumeuaHue - Npu ok = 0 3Ha4YeHus H, cnegyeT onpenenate no popmyne He = k,E.B.



K.2 Ecaun BbluMCNEeHHble No ¢opmyne (K.2) 3HauyeHus H, nosyyatoTca mMeHblle HOPMaTUBHOM

rny6UHbI CE30HHOrO OTTaMBaHUA rPyHTa dy, ,, TO CNeAyeT NPUHUMaTL He = 1,5d,, 5.

Tabnuua K.1-3HaueHusa koapdpuumentak,

3HauyeHua KoaddpuumeHTa k,
NapameTp [1A KPYFAbIX B NnakHe ONA NMPAMOYTO/IbHbBIX B MJ1aHe COOPYXEHWIN npu
A COOpYeHuit npu 3, pasHom L/B=1up, paBHom L/B=2up, paBHom

0 0408|121 20 0 04108112120 0 04108 1| 1,2] 2,0
0,10 o097(0,871(0,8210,76 0,71 |1,00(0,93(0,87]0,83|0,80|1,00]1,00|0,99(0,97]0,96
0,25 0,93(0,7910,7110,64| 0,61 ]0,95(0,8(0,780,74|0,68|1,00]0,97|0,92(0,89]0,96
0,50 091/0,7110,6210,61|0,61]0,94(0,78(0,680,66|0,68(0,99]0,95|0,88(0,85]0,87
1,00 o0,90(0,6410,5710,59]0,61]092(0,70(0,63]0,66|0,68|0,97]0,90|0,82(0,85]0,87
1,50 0,89(0,59(10,56 10,59 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(0,5410,5610,59|0,61]0,89(0,58(0,630,66|0,68(0,95]0,84|0,82(0,85]0,87
3,50 0,87(0,5310,5610,59| 0,61 ]0,88(0,57(0,630,66|0,68|0,94]0,83|0,82(0,85]0,87

K.3 MaKkcumanbHas rnybrHa oTTauBaHuA rpyHTa Hoax, M, (CYMTAn OT NOBEPXHOCTU FPYHTa NOA,
COOpPYEHMEM), COOTBETCTBYIOWAA YCTAaHOBUBLUEMYCA NPEeAEeNbHOMY MONOMKEHUIO TPAHULLbI
30HbI OTTaMBaHUA, onpeaensetca no popmynam:

oo cepeduHoll coopyreHus

Hc,max = ksE_,c,maxB; (KG)
Moo Kpaem CoopyHeHUs
He,max = ksae,maxB; (K7)
raoe ks - kKoadpuumeHT, onpegensemblii no Tabanue K.2
Ecmax U Ee,max - KOIPPULMEHTBI, onpeaenaemole no rpadmkam (pPUCyHKM K.3, a u K.3, 6).
Tabnuua K.2-3HaueHus koapdpuumenta k;
3HauyeHuns KoadoduuneHTa ks npu 3, pasHom
dopma coopyKeHns L/B
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




3HauveHus KoadpduuneHTa ks Nnpu B, pasHom
dopma coopyKeHns L/B
0,2 0,4 0,8 1,2 2,0
MpAamoyronbHan 3 0,72 0,83 0,90 0,92 0,94
4 0,79 0,89 0,94 0,95 0,96
5 0,84 0,92 0,96 0,97 0,98
>10 1,00 1,00 1,00 1,00 1,00

K.4 [Ons 3arnybneHHoro Ccoopy»KeHua rnybuHa oTTamBaHuA rpyHTa H, m (cumtaa ot
NMOBEPXHOCTM FPYHTA NoA 3arnybaeHHOM YacTblo COOPYKEHUs), 3a Bpema t, ¢ (4), onpegensaeTca
no popmynam:

noo cepeduHoli coopymeHuA
He = kn(Ea - air)B; (K.8)
100 Kpaem COOpyHeHus
He = dec, (K9)

roe ky - KoadpuumeHT, onpeaensembin no Tabauue K.3;

€4 - KoaboduumeHT, onpepensemblit no rpadvkam (pUCyHOK K.4) B 3aBUMCMMOCTM OT
OTHOLUEHMA 3arnybneHns COOpyKeHUs K ero wupuHe H/B, napameTpa 3 v KoadpduumeHTa Wy,
onpegensemoro no popmyne

[
V= +Vs.
A - (K.10)

rae Yo - KoadouumeHT, onpegensembln no rpadmkam (puUcyHoOK K.4) B 3aBUMCMMOCTU OT
napametpos H/B v B npu &y = k.
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PucyHok K.1 - Tpaduku ana onpegeneHus koadpdpuumneHTos &, 1 k.
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PucyHok K.3 - Tpadukn gna onpegeneHma KoapdpuumneHTos:

a- gc,max; 6 = ge,max; B - E_,d,max

Tabnuuya K.3-3HaueHusa koapdpuumenTa k,



3HaueHuna KoadpduunenTta ky npu B, pasHom

H/B
0-0,2 0,4 0,8 1,2 2,0
0 0,85 0,69 0,39 0,22 0,13
0,25 0,88 0,76 0,62 0,48 0,29
0,50 0,90 0,82 0,69 0,57 0,38
0,75 0,92 0,87 0,75 0,63 0,46
1,00 0,93 0,90 0,78 0,66 0,51

K.5 MaKcumasnbHas rnybuHa oTTamMBaHuA rpyHTa noJ, 3arnyb/ieHHbIM COopYsKeHUem Hyay, M,

onpeaensaeTca no popmynam:

nood cepeduHoli CoopyHceHuUs

Hc,max = ks(E,sd,max - 0LR)B;

Moo Kpaem coopymeHus

He,max = dec,max,

rae Egmax - KO3OOULUMEHT, onpeaensaemblii No rpadpuKam pUcyHKa K.3, e.

(K.11)

(K.12)
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PucyHok K.4 - Tpaduku ana onpegeneHua koapduumenta &,

K.6 Ha yyacTtkax, rge cnoit ce30HHOro Nnpomep3aHMA He CIMBAETCA C BEPXHEN NOBEPXHOCTbIO

MHOFOJIETHEMEP3N0r0 TPYHTa, [1ybMHa OTTaMBaHWUA rPyHTa noj cepeauHon H. n Kpaem

coopykeHua H,, M (cumMTasa oT BepXHel NOBEPXHOCTU MHOMOJIETHEMEP3/IOrO FPYHTa) 3a Bpems t,

c (4) onpeagennetca no bopmynam:

Hc = kn&' B; (K.13)

He = kna’eBr (K.14)

rae k, - koadduumneHT, onpegenaemolit no K.1, npuHUMan 3 =0 U y = Yy,

34ecb

Ya= Aol

1

LB® 1+0640,n 258 (K.15)



&'« n &' - KOaPPUUMeEHTLI, ONpeaensemble COOTBETCTBEHHO MO rpadpukam (pUCYHKM K.5 1 K.6)

B 3aBUCUMMOCTM OT 3HAYeHUA NapameTpoB &g = hy/B W Yy,
roe he, - rnybuHa 3aneraHuA BepxHen NoBepPXHOCTM MHOTONETHEMEP3/I0rO FPYHTA, M.

K.7 B cnyyasx npoBeseHUs MeponpuaTUiA No npeaBapuTeNbHOMY OTTaMBAHUIO UK 3aMeHe
FPYHTOB A0 rnybuHbl hy, 4, (6.4.3) pacyeTHas rnybuHa oTTaMBaHua H, m, (cuMTas OT NOBEPXHOCTU
rPYHTa NoA, COOpY*KeHMeMm) 3a Bpems t, ¢ (4) onpegenaetca no popmyne

H= hb,th + hc,e; (K16)

rae h.e - TnybrMHa OTTaMBaHWA TPYHTA NOA NOAOLWBOM NpPeaBapUTENbHO OTTAasHHOTO WAU
3aMEHEHHOro cnos rpyHTa, onpegenaemas no ¢opmynam (K.13) wmam (K.14), npuHUMan
3HaueHus &' n &', no rpadmkam (pUcyHKM K.5 1 K.6) Npu 3HaueHumn napametpa &g = hy 1/B.
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PucyHok K.5 - Tpaduku gna onpegeneHusa koapduumenra &',
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PucyHok K.6 - Tpaduku ana onpegeneHmsa koapduumenra &',

IIpunoxenne JI
(pexomenxyemoe)
OnpepeneHne mexaHU4YeCKUX CBOMCTB M Hecylleil cnocCOBHOCTU OCHOBaHUMA cBaii B
MHOroJIeTHEMEP3/1bIX FPYHTAX No pe3y/ibTaTaM CTaTUYECKOro 30HAUPOBaHUA

/1.1 Cratnuecknm 30HANPOBAHNEM UCNbITbIBAOT MHOros1eTHEMEP3/1ble ANUCNEPCHbIE TPYHTHI,
COCTaB N COCTOAHME KOTOPbIX MO3BOAAIOT NPOU3BOAUTL HenpepbiBHOe BHeapeHue 30HAa. OnAa
UCNbITaHWN ncnonb3ytoT 30HA Il TMNa no FOCT 19912, AONO/IHUTE/IbHO OCHaLLI,eHHbIl‘a AaTYNKOM
TeEMNepPaTypbl, paCnoNoXKEHHbIM B KOHYCEé HAaKOHEYHUKa 30H4a.

N.2 Cratnyeckoe 30HAMPOBAHWE BbLINOAHAKOT MyTeM BAAB/AMBAHMA 30HAA C MOCTOAHHOM
ckopocTbio 0,5 £ 0,1 M/MUH C NepUoANYECKMMU OCTaHOBKaMK NO rNybuHe (pekomeHayembii
nHTepsan 0,5 - 1 m), NpU KOTOPbIX UCMbITAaHNE NEPEBOAAT B PENAKCALNOHHO-MON3YUUIN PEKMM
(«cTabunuszaumsa» 30HAA), COMPOBOMKAAEMbIN BMEp3aHMEM 30HAA B TPYHT U U3MEHEHUEM
COMPOTUBNEHUI TPyHTa 30HAMPOBAHUIO BO BpemeHu. [lepexon B pexum «ctabunusaumm»
OOoCTUraeTca nytem MpekpaweHna nogayn macna B rMAPOAOMKpaTbl BAABAMBAHMA 30HAA.
3agaHuem  Ha npoBeAeHME  WHXXEHEPHO-TeOKPUOJIOTMYECKMX  M3bICKAHUKA  MOXKeT
npeaycmaTpuBaTbCA BbINOSHEHWE APYIUX PEXUMMOB CTAaTUYECKOro 30HAUPOBAHUA Mep3/biX
rPYHTOB.

Mpw UCNbITaHUK U3MEPAIOT U GUKCUPYIOT: YaeNbHble CONPOTUBAEHUA FPYHTA NOL KOHYCOM U
BAO/Nb OOKOBOW MOBEPXHOCTM MydTbl TPEHWSA Npu BAABAMBAHWUW 30HAA (G, W fs, KMA),
UCMNbITAHUN 30HAA B pexume «ctabunmsaumm» (e U fi, KMNa) M B HayaNbHbIA MOMEHT
AONONHUTENbHOTO BAABAMBAHUA (40AaBAMBAHUA) 30HAA NOC/Ee 3aBepLIEHNA ero BMep3aHuA B
FPYHT B NpoLecce UCMbITaHUA B PeXMme «cTabunmsaumm» (g, v fs, KMa); Temnepatypy T, °C,



KOHyCca 30HAa; ryBbUHY U CKOPOCTb BAaBAMBaHUA V., M/MUH, 30HAa; Bpems t;, npoliellee
noc/sie Havyana pexkuma «ctabmnmsaunm» 3oHaa. BmepsaHune 30HAa B rPYHT AONYCTUMO cYMTaTb
3aBEPLUIEHHbIM, €CNM U3MEHEHNE TEMMEPATYpPbl KOHyCa HAaKOHEYHMKA 30HAA 3a nocnegHue 5
MWH cocTasnseT He 6onee 0,05 °C.

N.3 [Ona npegBapuUTeNnbHbIX pPacyeToB OCHOBaHWI coopyxeHun | - |l ypoBHe#
OTBETCTBEHHOCTM, @ TaKXKe A/1A OKOHYATE/IbHbIX PAacyeTOB OCHOBAHWIN coopyKeHui |l ypoBHA
OTBETCTBEHHOCTM B /IMHUCTbIX NAACTUYHO-MEP3/bIX (KPOME 3aCO/IEHHbIX W 3aTOPPOBAHHDBIX)
rPYHTax AOnNycKaeTca onpenenAaTb HOPMATUBHbLIE 3HAYEHMA XAPAKTEPUCTUK MeXaHMYECKUX
CBOMCTB IPYHTOB COIN1ACHO J1.6, COMPOTMB/IEHUA TPYHTOB MOA, HUXHUM KOHLOM M No 6oKoBOM
NOBEPXHOCTM BEPTUKANIBHO HArPy»KEHHbIX BUCAYUX 3abUBHbIX M Byp03abUBHbIX CBal COrnacHo
J1.8.

OKoHYaTenbHble pacyeTbl coopymeHMﬁ AO0MNYyCKaeTcs BbINOJIHATbL C UCNOJIb30BaHWEM /1.6, /1.8
B C/ny4dae BbINO/IHEHUA KOHTPOJIbHbIX COMOCTaBNEHUN pe3ynbTatoB pacy4eToB NO AaHHbIM
CTaTU4ECKOIro 30HAMPOBAHMA U NPAMbIX METOAOB NCNbITaHWUN FT’PYHTOB, BbLINOJ/IHEHHbLIX Ha
K/1I04YEBbIX Y4aCTKaXx,

N.4 TMpu nNpoBeaeHUN WHKEHEPHO-TEOKPUONOTUYECKMX W3bICKAHWI NOoA,  KOHKpPETHble
COOpPYXKEHMA CTaTUYECKOE 30HAMPOBAHME FPYHTOB NPOU3BOAAT B NPeAeniax X KOHTYPOB UM Ha
PaCCTOAHMAX OT KOHTYpoB He 6osee 5 m. [N NOMyYeHUs CONOCTaBUTE/bHbIX AAHHbIX YacTb
TOYEeK 30HAMPOBAHMA PACNONaraloT Ha PacCToAHWM He 6osiee 3 M OT TrOpHbIX BbIPAabOTOK, B
KOTOPbIX MPOM3BOAAT OTOOP MOHOAUTOB AN NabOpaTOPHbIX UCCNEL0BaHUMN, U BbIMOAHAOT
Zpyrve nonesble UCCNe0BaHUA FPYHTOB, HO He MeHee 1 M OT rpaHuLbl BbIPabOTKM U HE MeHee
2 M OT OCY UCNbITbIBAEMOM CBaM.

N.5 CocTosiHMe TPyHTa W TPaHULY MEXAY TaNbiMM M MEP3NbIMU TPYHTaMWU MO AaHHbIM
30HAMPOBAHUA ONPEAENsAlT MO MNOKasaHMAM TeMnepaTypHOro JaTyMka 30H4a W (uau)
Anarpammam, COCTaB/IAEMbIM Ha OCHOBE MECTHOrO OfbiTa COMOCTaBAEHUA pe3ynbTaToB
BbypeHna pa3BedoYHbIX CKBAaXMH M A@HHbIX CTaTUYECKOro 30HAMpPoBaHUA. B caydae otcyTcTBus
MECTHOrO OnMbITa ANA FMHUCTbIX NAaCTUYHO-MEP3/biX (KpOMe 3aCONeHHbIX M 3aTopdOBaHHbIX)
FPYHTOB [AONYCTUMO WCMONb30BaTb AuMarpammy PUCYHKa /1.1, Npu YCNOBUWU BbINOAHEHMA
KOHTPO/IbHbIX CONOCTaBNEHUI C pe3ynbTaTamu bypeHus.



1] 2 4 6 8 goga

G W G'cs - CONPOTUBAEHMA TPYHTA NOL KOHYCOM 30HAA, 3adUKCUMPOBAHHbIE COOTBETCTBEHHO NpU ero
norpy»eHnn co ckopoctbio V.= 0,5 m/MuUH 1 Yepes t; = 5 MMH NOC/e Hayana pesakCaluMOHHO-NOA3YyYero

peXnma ncnbiTaHUA

PUC}’HOK /1.1 - ,Cl,uarpamma onpeaeneHna COCToOAHUA rpyHTa NO AdHHbIM CTaTU4YECKOro
30HAUPOBAHUA

N.6 HopmaTuBHble Be/NMYMHbI NPeAenbHO  AAWUTENbHbIX 3HAYEHUI IKBMBANEHTHOTO
CUENNeHUA Ce,, KMa, 1 KomnpeccMoHHoro moayna aedopmaunm E;, MMa, NaacTMYHO-MEP3bIX
rPYHTOB onpeensAtoT no Tabnvue N.1. PacyeTHble 3HAYEHMA XapaKTEepPUCTUK ONpeaensioT B
COOTBETCTBMM C TpeboBaHMAMM FOCT 20522 C y4ETOM yKa3aHMi 5.8.

Tabnuua N.1

G, KMNa 5000 10000 15000 20000
Ceq, KMMa 34 96 170 260
Er, MNa 16 23 28 32
Mpumeyanue - [InA NPOMEXYTOUHbIX 3HAYeHUN (., 3HaYeHUAa C,; W Ef onpegenaioT
MHTepnonaymen.

3HaYeHUA XapaKTePUCTUK Ce; W Ef Npu pacyeTHOW TemnepaType Mep3/ioro rpyHTa
onpeaenAlT Ha OCHOBE OTKOPPEKTUPOBAHHOIO (KOPPEKTUMPOBKA BbIMONHAETCA Ha OCHOBE
PernoHaibHbIX KOPPENALMOHHbIX 3aBUCMMOCTEN MEXKAY CONPOTUBAEHUEM (., U TEMNEPATYPOW
FPYHTa) 3HayeHWa (., COOTBETCTBYIOLErO PacYeTHOW TemnepaType TFpyHTa MAM MyTem
YMHOMEHMA UX 3HAYeHWI, MOoNyYeHHbIX No Tabauue /1.1, Ha NONPaBOYHbIN TeMnepaTypHbIN
KoadpduMuMeHT (onpeaensetca Ha OCHOBE pPErnmoHasbHbIX KOPPENAUMOHHbIX 3aBUCUMMOCTEN
MeXAY 3HAYEHUAMM XaPAKTEPUCTUK Ceq U Ef M TEMNEPATYPOIA TPYHTA).




N.7 Hecyulyto cnocobHOCTb ocHoBaHUsA F,, KH, BEpTUKaNbHO Harpy»KeHHOW BUCAYEN CBau B
NNACTUYHO-MEP3/bIX TPYHTaxX MO pe3yabTaTamM CTAaTUYECKOro 30HAMPOBAHWUA, onpeaenatT no

dopmyne

Fu= YtZFui/nYQYm; (I'Il)

roe ve - TemnepaTypHbii KO3GOUUMEHT, YYUTbIBAIOWMNI U3IMEHEHNA TemnepaTypbl FPYHTOB
OCHOBAHMA M3-3a C/Ily4alHbIX U3MEHEHUI TeMNepaTypbl HAPYKHOFO BO3A4yXa, onpeaenaeTca no
YKa3aHMAM NpUNoXKeHuA M;

Fui - 4YacTHoe 3HayeHue npefenbHO AINUTENbHOrO COMPOTUBJIEHUA OCHOBAHMA CBaW,
onpeaenaemoe B COOTBETCTBUU C YKa3aHUAMMU J1.8;

Yg - KO3GOULMEHT HAAEKHOCTN MO FPYHTY, onpeAenaemMblil B COOTBETCTBMM € TpeboBaHNAMMK
FOCT 20522;

Ym - KO3OPUUMEHT HaAEKHOCTU, YUNTLIBAIOLLNI MeToA onpeaeneHna Hecylen cnocobHocTm
OCHOBaHMA CBau, MNPU  WUCMNONb30BaHMWU  pPe3ynbTaToOB  CTATMYECKOro  30HAMPOBAHMA
NPUHUMaeTCA:

a) Npy OTCYTCTBMM B 30HE MPOEKTUPYEMOTrO 06BEKTA CTaTUYECKUX UCNbITaHUI CBal ¥, = 1,2,

6) npuv npoBeAeHMM Ha K/IHOYEBOM Y4yacTKeE B 30HE MPOEKTUPYEMOro 0bObeKTa
COMOCTaBUTE/IbHbIX WCMbITAHUA TPYHTOB CBael CTAaTUYECKOW BAABAMBAIOLLEN HArpy3Kon U

CTaTUYECKMM 30HANPOBAHMEM ¥, PAacCUMTbIBAETCA NO popmyne

Ym = ui/Fu,n + 0;2;

roe F,i - NnpegenbHo ganTesibHOE CONpPOTUB/EHME OCHOBAHMA CBaW HA KAKOYEBOM YYacTKe,
pacCcy4nTaHHOE NO AaHHbIM CTaTUYECKOIro 30HANPOBAHNA;

Fu,,, - npeaenbHoO AnuntenbHoe conpotnsaeHne OCHOBAHUA OMbITHOM CBaW Ha K/AKO4YEBOM
y4acCTKe, onpeageneHHoe no AaHHbIM UCMNbITaHUA CBan cTaTU4eCcKom Harpy3Koi/'|;

M -41CNo TO4YEK 30HOANPOBAHUA.

/1.8 YacTHoe 3HayeHuWe npefenbHO ANAUTENbHOro CONPOTUBAEHUMA OCHOBaHUA Fu, KH,
BEPTUKANbHO HArpyeHHOW BUCAYEM CBaM B MNNACTUYHO-MEP3/bIX TPYHTaX B TOYKe
30HAMpPOBaHUA onpeaenstoT no ¢opmyne

Fui = k(RCA + Vo2 RogeAa,), .2)

rae k - KoaddUUMEHT, yUNTbIBAOLWMI pa3inume B COCTOAHUN MHOFONETHEMEP3/IbIX FPYHTOB B
nepuos CTaTUYeCKOro 30HAMPOBAHUA (MPWU NPUPOAHON TemnepaType rpyHTa) U 3KChAyaTauum
(npn pacyeTHOM TemnepaType TrpPyHTa) MPOEKTUPYEMOrO COOPYNKEHUA, ONpesensiemMblit
COTNACHO YKasaHuam 7.2.10; Npu BblYUCAEHUWU KOodPdMUuMeHTa Kk Temnepatypa rpyHTa
onpeaenAeTcA Kak CpeAHAA Ha y4yacCTKe, PacMONOXEeHHOM B npeaenax ogHoro Anametpa d
BbllWe W YeTblpex AMAMETPOB d HUXKE OTMETKM OCTPUA NPOEKTUPyeMon cBau (rge d - anameTp
KPYr/a0ro Man CTOPOHa KBaZpaTHOMO CeYEeHUA CBaun, M);



R. - yaenobHoe npenenbHO AAUTENbHOE CONPOTUBAEHME MNACTUYHO-MEP3/10ro rpyHTa nog
HUWXHUM KOHLOM CBau NO AaHHbIM 30HANPOBAaHUA B paccmanMBaeMOH TOuKe, Kla;

2
A - nfowaab NnonepeyvyHoro ce4eHUA cean, m*;

Yaof - KOIOOULMEHT, 3aBUCALLMIA OT BMAA NOBEPXHOCTU CMEP3aHUA, MPUHUMAEMBIN COTNACHO
B.3;

Rafci - yAenbHoe npepenbHO AANTENbHOE COMPOTUB/EHME MNIACTUHHO-MEP3/IOr0 rPyHTa
caBury no 60KOBOM NOBEPXHOCTU CMEP3aHMUA CBaWU B Npeaenax i-ro cnosa rpyHTa, KMa;

Agsi - NNOWAAb NOBEPXHOCTU CMEP3aHUA j-fo CN0A TPyHTa ¢ BOKOBOI MOBEPXHOCTbIO CBaM,

2
M.

YaenoHoe npegenbHoO AOAnTenbHOE cConpoTuBaeHMe nNAaCTU4HO-MEP3NIOTro TrpyHTa MNoa
HUXXHUM KOHUOM cBau R, Kla, N0 AaHHbIM CTaTUYECKOro 30HAMPOBaHUA B paccrv\anMBae:v\oi/i

TO4YKe onpegensaetca no popmyne

R = Bchw (Nn.3)

rae PBr - KoadduumeHT nepexona ot g, K R, NpUHUMaemMblit Ana 3abuBHbIX U Bypo3abUBHbIX
cBal no Tabauue /.2,

go - CpeAHee 3HayeHWe yAenbHOro COMPOTMBAEHUA rpyHTa, KMa, Mo4 KOHYcOmM 30HA3,
noJlydeHHOE M3 ONbiTa, Ha y4acTKe, PacMnoNOKEHHOM B Npegenax oAHOro AMameTtpa d Bbilwe U
yeTblpex AMamMeTpPoB d HUXKE OTMETKM OCTPUSA NPOEKTUPYEMOW CBaM.

Tabnuua N.2

Gev, KMa 5000 10000 15000 20000

B1 0,42 0,31 0,25 0,22

MpumeyaHusa

1 MNpuBeaeHHble 3HaueHUsA KoadduLmMeHTa 31 MOTYT MCNOIb30BATLCA NPU TNyBUHE 3a/10KeHUa cBau 5
... 10 M 1 NOrpy>KeHun ee HUNKHEro KoHua rny6:ke 3a60A NMAEPHON CKBAXKMHbI HE MEHee Yem Ha yeTbipe

AnameTpa CBaw.

2 [na NpoMEKYTOYHbIX 3HAYEHUI g, 3HAYEeHUA B onpesensatoT UHTepnoaaumei.

YaenoHoe npeaenbHoO AAUTENbHOE CONPOTUBNEHUE NAACTUYHO-MEP3NOro FPyHTa CABUIY NO
H6OKOBOIN MOBEPXHOCTU CMEP3aHWUA CBaM B Mpenenax i-ro cnoa rpyHta Rqe,; KMa, No AaHHbIM
CTaTMYeCKOoro 30HAMPOBAHMA B pacCCMaTPUBAEMOM TOUKe onpeaenserca no popmyne

Rafc,i = Bzfsi, (n4)

rae B2 - KoadduuMeHT, NpUHMMaembIn ana 3abusHbIX 1 6ypo3abumBHbIx cBan no Tabauue N.3;



fsi - cpegHee 3HayeHWe yAeNbHOro CONPOTMB/IEHMA i-TO CN0A TPYHTA, KMa, BAoAb 6OKOBOM
NOBEPXHOCTU MYdTbl TPEHMA, 3aMEPEHHOEe B HayalbHbli MOMEHT AOMOAHUTENbHOIO
BAABAMBaHUA (404aBAMBAHMA) 30HAA NOCAE 3aBeplUEeHUA ero BMep3aHusa B FPyHT B npouecce
UCMbITaHUA B PeXnme «cTabmunmnsaunmny.

Tabnaunua N.3

3HauyeHuA 3, B 3aBUCMMOCTU OT OTHOLEHMA Ay/A
fsi, kMa
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

MpumeyvaHusn

1 A, - N/IOWAAb MOMNEPEYHOrO CeYEHUs NMAEPHONM CKBaXKUHbI ANA 6ypo3abuBHbIX CBaWi, M°.
2 [ina 3abuBHbIX cBall npuHUMaeTca Ap/A =0,

3 [1na 6ypo3abusHbix cealt 0 < Ap/A < 1.

4 [na NpOMENKYTOUHbIX 3HAYeHWI fi; 3HaYeHUA B, oNpeaenstoT UHTePNOAALMEN.

Ana Hecnusawweroca TMna MepsnoTbl COMPOTMBAEHME yvacTKa Tanoro rpyHTa cABury no
60KoBOWA NOBEPXHOCTN CBanM NO [AdaHHbIM CTAaTUYECKOrNro 30HAUNPOBAHUA PaACCYHUTbLIBAETCA
COrnacHoO ykasaHuam CIM 24.13330.

IIpunoxkenne M
(ob6s3aTeIBLHOE)

KoHTponunpyemblie napameTpbl NpPU reoOTeXHUYECKOM MOHUTOPUHTE

M.1 KoHTponupyemble NapameTpbl, NapameTpbl YCTPOMCTB KOHTPO/IA, NPUMEHAeMble Npu
reoTexHMYeCKOM MOHUTOPUHTE COOPYKEHWA B 3aBMCMMOCTM OT MPUHLMMA CTPOUTENLCTBA,
npeacrasneHbl B Tabanue M.1.

M.2 T[lepuvoaMYHOCTb NPOBEAEHUS W3MEPEHWN KOHTPOAMPYEMbIX MAPaMEeTPoB Mpu
npoBeAeHNN TeOTEXHUMYECKOrO MOHWTOPWMHIA B MNEpMoj CTPOUTENbCTBA M 3KCMAyaTauuu B
3aBMCMMOCTM OT NPUHLMNA CTPOUTENLCTBA NPeACTaBAEHbl B Tabvue M.2.

M.3 Mpn MOHUTOPUHIE B CNOXKHbIX TEOKPUOIOTMYECKUX YC/IOBUSAX, @ TaKKe AN YHUKANbHbIX
BHOBb BO3BOAMMbBIX W PEKOHCTPYMPYEMbIX COOPYMKEHUW, [OMNYCKAeTcA [O0NONHUTENBHO
NpPou3BOAUTb GUKCALMIO KOHTPOJIMPYEMbIX NAaPaMETPOB, He YKa3aHHbIX B Tabsmuax M.1, M.2.

Tabnuua M.1 - OCHOBHble KOHTpO/AMpyemble napameTpbl NpPU FreoTeXHUYECKoOM
MOHUTOPUHIE COOPYKEHUMN



anIHLI,VII'IbI MCNONb30BaHMA MHOroneTHemepsablx

TPYHTOB B KayecTBe OCHOBAHWA COOPYXEHWUH

Il npuHUKMN
YcTponcTeo gnn .
KoHTponupyemsbl| HabnoaeHus 3a apaMprbl AonyuweHne
M napameTp KOHTPOIMPYEMbBIM yerponers MpepsapuTensHoe oTTansaHua
KOHTpoOAA rPYHTOB B
napameTpom | npuHuun NCKYCCTBEHHOE
nepuoa
oTTauBaHue
aKcnayaTaum
rPyHTOB
7
COOpYKeHuA
TemnepaTtypa |[TepmomeTpuyeckana| Konnvectso | He meHee 2 % | [onyckaetcA He | He meHee 2
rPyHTa CKBa’KMHa obuiero uncna npe,u,ycmanMBaTb* % obuiero
dyHAAMEHTOB " yucna
(cBan, dyHOaMeHTO
cTON6YaTHLIX B
byHOAAMEHTOB)
PacnonorkeHu| Y HapyKHbIX - Y Hapy»XHbIX
e dyHOaMEHTOB pagos
" dyHOaMeHTO
byHAAMEHTOB, B, @ TaKXe B
PacnoNOXKeHHbI LeHTpe M Ha
X nocepeguHe paccToAHUM
3,Cl,aHVIFI* OT LeHTpa
pasHom 0,25
-0,4 wnpuHebl
34aHuA
rnybuHa He meHee - Ha rnybuHy
3a710KeHUA rnybuHbI CKMMaemoro
3a/10KeHuUA €08, HO He
beH,CI,aMGHTOB** 6onee 20
ohrn
YpoBeHb Mmaporeonornyeckal| Konunyecrtso He meHee 2
NnoA3eMHbIX BOJ, A CKBa*KWMHa
Pacnonoxenun| OpgHa BHYTpU B KOHType 34aHuA
e KOHTYypa
34aHus, ogHa
CHapyXu
FnybuHa Ha rnybuHe 3anoxeHus pyHAaMeEHTOB NAoC 5 m,
3a/710KeHuA | a B cnyyae cBaHbIX GYHAAMEHTOB - Ha rnybuHe
3a710XeHna ceam
Ocagka feopesunyeckaa |[PacnonoxeHu| YcTaHaBAMBAOTCA HA YrnoBblXx dyHAAMEHTaX, B




MPUHUMNbI MCNO/b30BaHMA MHOFOJIETHEMEP3bIX
TPYHTOB B KayecTBe OCHOBAHUA COOPYKEHWN
Il npuHUKMN
YcTponcTeo gnn .
apameTpbl
KoHTponupyembl| HabnwoaeHus 3a . AonyuweHne
. ycTpoucTs oTTamBaHuAa
M napameTp KOHTPO/IMPYEMbBIM MpeasapuTensHoe
KOHTPONIA | npuHuMn rPyHTOB B
napameTpom PUHL NCKYCCTBEHHOE
nepuos
OTTaMBaHue
aKcnayaTaum
rPyHTOB
"
COOpYKeHun
dyHOameHTa MapKa e cpeaHel YacTu Mo ocam 34aHuA No ero
HapyXHOMY KOHTYpY, a TakKe Nno obe CTOpPOHbl OT
0Caf0uHbIX LWBOB

*

Eciv B noanosbe NpeAycMOTPEH BOLOOTBOAHbLIA  NIOTOK, ALOMOJIHUTE/IbHO HeobxoAumo
npeaycmoTpeTb CKBaXkMHbl Yy OAHOrO WAM AByX GYHOAMEHTOB, PacrnoNOXeHHbIX B6AM3M  NOTKa.
Obs3aTenbHa yCTaHOBKA TeMMepaTypHbIX CKBaXMH y GyHAAMEHTOB, 6AMMKaMILIMX K NMOoA3EeMHOMY BBOAY
WAW BbINYCKY CaHUTAPHO-TEXHWYECKMX KOMMYHWKaUMIK, a NMpuM HaA3eMHOM WMX MPOKNagKe B MecTax WX
norpyeHua B TPyHT, 3a npefenamu 3paHua. [na 34aHWIA, BO3BEAEHHbIX C NpeaBapuUTeNbHbIM
OXNa)KA4eHNneM TpyHTOB OCHOBAHWIA WAM WMX JIOKA/NbHbIM 3aMOpPa*KMBAaHWEM, HeobXoAMMO COXpaHATb
TepMOMETPUUYECKME CKBaXMHbI, 0BOPYAOBaHHble B Nepuos nNpoBeAeHUa paboT Nno OXNaxK4eHWto
rPYHTOB.

ok

B cnyyae BbiNOAHEHMA CcTabuaM3auMM BepxXHEeW rpaHULbl MHOroONeTHEMEpP3/oro rpyHTa

3aK/N1aAblBAlOTCA B KO/MYECTBE OAHOM - ABYX B KOHTYpe 34aHUSA HA r1ybuMHYy 3a10KeHua ¢GyHOaMEeHTOoB
natoc 5 m.

*k

.
PekomeHzyeTcA 3aKOHCEpBMPOBaTb ABE WM TPU TEPMOMETPUYECKME CKBAMKWHbI NOJA 34aHUEM,
nponaeHHble NpyU NPoBeAEHUN NPEeANOCTPOEYHOrO OTTaUBaHUA FTPYHTOB.

ok kK

Ha ropoackMx CaHUTapHO-TEXHUYECKMX CEeTAX, YKNaAblBaeMblX B BEHTUAUPYEMbIX KaHanax,
KOHTPO/IbHble TePMOMETPMYECKME CKBaXKMHbI YyCTaHaBAMBAOT COOKYy KaHana B MNasyxaxX BbIKOMaHHOM
TpaHWeM M Ha rpaHMUe 3e/eHON MOo/oChbl, NOoA KOTOPOM pacrnonoxeH KaHan. CKBaXKMHbI
npeaycmaTpmuBaloTca Ha rybuHy pacyeTHOro oTTamBaHMA naoc 3 M. [na 6eckaHanbHbIX NPOKAAAOK
KOMMYHMKAUMUA KOHTPO/IbHblIE TEPMOMETPUYECKME CKBaXKMHbI pacnosaratoTca pagom ¢ Tpy6onposogom
M Ha BE/IMUYMHY OAHOrO - ABYX pPacyYeTHbIX PagMycoB OTTaMBaHMA B CTOPOHY OT Tpybonposoaa. CKBaXKMHbI
NPOXOAAT Ha PacyeTHy rNyBuHY oTTanmsBaHMa Nac 3 m.

TemnepaTypy B KOHTPOJIbHbIX TEPMOMETPUUYECKUX CKBAXKMHAX WM3MEpPAIT MO BCEM MX TNybuHe ¢
uUHTepsanamu: 0,5 m A0 rnyéuHbl 5 M, 1 M - cBbile 5 M 40 rAybruHbl 10 M 1 2 M - cBbile 10 M cBA3KamM

WHEPLMOHHbLIX TEPMOMETPOB NN S/IEKTPOTEPMOMETPOB B PYYHOM UNN aBTOMATUYECKOM peXUMaX.

Tabnuuya M.2-MepuoanYHOCTb NPOBEAEHUA U3MEPEHUIT KOHTPOIMPYEMbIX NapaMeTpoB

KoHTponpyemblit MPUHLMNbI UCMOb30BaHUA MHOTONETHEMEP3/bIX FPYHTOB B KadecTee
napameTp OCHOBAaHMA COOPYKEHUA




Il npuHLUKMn
JdonyweHne oTTansaHuma
| npUHLMN MpepBaputenbHoe
rPYHTOB B nepuoa
NCKYCCTBEHHOE
aKcnayaTaumu
OoTTauBaHWe rPyHTOB
COoOpYyKeHuA
CTpPOUTENbCTBO (PEKOHCTPYKLUUA) COOPYKEHUA
TemnepaTypa rpyHTa ExxemecayHo
YpoBeHb NoA3eMHbIX BOJ, OAanH pas B KOHUe ExxemecayHo OAanH pas B KOHUe
neTHero nepuopja neTHero nepuopaa
Ocagku byHAameHTOB ExxemecAayHo
cTposAweroca
(pekoHcTpyupyemoro)
COOpYKeHuA
Ocagku ¢yHaameHToB| OAMH pa3 B KBapTan ExxemecadHo OAavH pas B KBapTan
COOpYyXKeHuna
OKpy)KatoLLen 3aCTPoKM
JKcnayaTauma coopyxeHusa
TemnepaTtypa BO3ayxa B Mepsble aBa roaa - -
npoBeTpMBaAEMbIX 3KcnayaTauMu aBa pasa
noAnoibax B mecAy,
TemnepaTypa rpyHTa [Ba pasa B rog, B KoHUe - B nepsbii rog,
NleTHero nepuoja v B aKcnayaTaumMn oamH pas
cepefinHe 3MMbI B KBapTa/, B
nocneaytowme roabl
OAMH pas B roa
YpoBeHb NoA3eMHbIX BOJ, OAauH pas B rof, B OCEHHWI nepuof, nocne cTtabunnsaumm
r’MApPOreosIorMYecKoro pexmma oauH pas B 2 roga
Ocagkum dyHAameHTOB MNepBble Tpu roga MNepsble TpM roga akcnayaTaumm He meHee ABYX pas3
NOCTPOEHHOro 3KcnayaTaumm He B rofl, B AaNbHelllem oAnH pa3 B 2 roaa
(pekoHcTpymMpoBaHHOrO) MeHee yeTbipex pas B
COOpYKeHuA ros, B ganbHenwem Aga
pa3a B rog
Ocagku byHpameHTOB [Ba pasa B rog, MepBblli roa sKcnayaTaLMmn NOCTPOEHHOrO
COOpYKeHuA (peKoHCTpyMpoOBaHHOIO) 34aHMA MeHee AByX pas B
OKpY’KatoLein 3acTpomnKkn rof, B JanbHelwem oAuH pas B 2 roga

MpumeuaHune - TeKkywuil OCMOTP COCTOAHMA TEXHMYECKMX 3Taxeilh M NOAMNOAMIA COOPYKEHUN
OCyLL,eCTBAAGTCA 3KCNAyaTUPYyOWen opraHuMsaumMein oavH pa3 B MecAl. KOHTpo/abHble OCMOTPbI




anIHLI,VII'IbI MCNO/1b30BaHNA MHOTroneTHeMepP3/biX TPYHTOB B Ka4yecTBe

OCHOBaHMA COOPYKeHMsA

. Il npuHUKMN
KoHTpoaunpyembin

napametp JonyuieHne oTTanBaHua
| npUHLMN MpepBapuTensHoe
rPYHTOB B Nepuos
MCKycCTBEHHOE
aKCMayaTaumnm
OTTavBaHWe rPyHTOB
COOpYKeHUn

OCYLLeCTBNIAIOTCA He pe)e oaHoro pasa B rod. lpu ocmoTpax ocoboe BHMMaHUE peKomeHAayeTcA
obpawatbh Ha HaAuMuMe yTeyeK CaHUTAPHO-TEXHWYECKMX CeTel, COCTOAHWE BOA0OTBOAHbLIX NOTKOB U
OTMOCTOK B TEXHUYECKMX 3Ta)Kax W MOAMNOJbAX COOPYKEHUA, BUAMMbIE MNPOABAEHUA pPaspyLUeHUN
6eToHa ¢yHAAMEHTOB (MX HAMOKaHWE), @ B AePeBAHHbIX AOMAX - HA Ha/iuuMe TPUBKOB M naeceHu. Mpu
KOHTPOJ/IbHbIX OCMOTPax cneayeT MPUMEHATb Hepaspylawlme MeToAbl KOHTPOAA COCTOAHMA OeToHa
bYyHAAMEHTOB.

O6HapyKeHHble HEWCMPABHOCTU PErucCTpUpYyOTCA B KYpHaie W NoAajiexaT HemeaeHHOMY
yCcTpaHeHuo. Mpu HaAMuMKM KPYMHbIX YTEYEK UAW CUCTEMATUYECKUX NPOTEYEK CAHUTAPHO-TEXHUYECKUX
ceTell peKOMeHAyeTcA BbiABUTb 30HY OTTaMBaHUA rPyHTOB. pU BbIABAEHUN HAMOKaHUA GyHAAMEHTHbIX
KOHCTPYKUUIN, TPUOKOB MAWN NAECeHU, eC/IM OHW He CBA3aHbl C NPOTEYKOM CaHUTApPHO-TEXHUYECKUX CeTel,

pEeKOMEeHAYETCA YCUANTb BEHTUAALMIO NOANONUIA B NeTHUI nNepuog, roaa.

[Ons  NPOMBIWNEHHBIX COOPYXEHUM C  MOKPbIMM MNPOL,ECCAMW, Bbi3bIBAOWMMWU  MOBbILEHHYO
arpeccuMBHOCTb cpegbl K MaTepuanam ¢yHOAaMeHTOB, pa3 B NATb AeT oTbupatoTca npobbl K13
¢dyHoameHTOB. OTOOP NPO6 Ha UccnepoBaHWe PUIMKO-MEXaHUYECKMX CBOMCTB GeToHa npousBoauTCA

TaKXKe O/ BCEX COOPYXKEHWUIN NMPU OOHAPYKEHUN B HUX NMPOSBJEHUI paspylleHns H6eToHa.

Mpu ocMOTpax HAPYMKHbIX CAHUTAPHO-TEXHUYECKUX CeTel, BEHTUIMPYEMbIX KaHA/NOB PEKOMEHAYeTCA
obpalaTb BHUMAHME HA Hanuumne Teyei Tpyb M apmaTypbl, HA HEMCNPABHOCTb TEMOU30NALLUMK, HaAUYnNe
rPYHTOBbIX BOJ, 06pa3oBaHMe Haneael B KaHanax, 3anavBaHue u T.4. B nepsble ABa roda sKcnayaTaumu
CaHMUTAPHO-TEXHUYECKUX CETEN M3MepATCA TemnepaTypa FPYHTOB OCHOBAHWI B MecCTax, YKasaHHbIX B
Tabavue M.1, a TakKe TemnepaTypa BO3AyXa B BEHTU/MPYEMbIX KaHanax BO/M3WM BEHTUAALUMOHHbIX
OTBEPCTUI M MeXXAy HMMW. B npouecce aAanbHenlwel 3SKCNAyaTaUuMM CAHUTAPHO-TEXHUYECKUX CeTen
TEpMOMETPUYECKME HabnogeHna 3a HMMM B YKa3aHHOM COCTaBe pPEKOMEHAYeTCA BbIMOJIHATL Mpw
W3MEHEHWM 3KCMIyaTaLMOHHOIO peXuma ceTell WM Moc/ie aBapuii, BbI3BaBLWIMX HEMNpPeayCMOTPEHHOEe

OTTanBaHWMe TPyHTOB OCHOBAHUMN.

IIpunoxenne H
(cmpaBo4HOE)
Pacuet rnybuHbI OTTanBaHMA U NpOMep3aHUA B OCHOBaAHWUMW NOA3EMHbIX M Ha3EMHbIX
MarucTpanbHbiX Tpyb6onposoA0B Ha MHOroO€THEMEP3/IbIX FPYHTaX

H.1 TnybuHy MHOroneTHero oTTaMBaHWA MHOrONETHEMEP3/bIX rpyHTOB (aAanee MMI) nog
LEHTPOM rOpsAYUX M TENAbIX NOA3EeMHbIX TPyOONpoBOAOB (CM. PacYeTHYH CXeMy Ha PUCYHKe
H.1a) cnepyet paccumTtbiBaTh No dopmyne (H.1).




={c.xrmﬁr 501
* | xmspu By >0.T (H.1)

roe Hg, - rnybHa MHOTroNeTHEro oTTanBaHus, OTCYMUTbIBaeMan OT AHEBHOM NOBEPXHOCTU, M;
Iins - PAANYC A0 BHELWHeN obpa3sylowen nsonaumm Tpybol;

G, Gn - 6e3pasmepHble rNyb6UHbI OTTaMBaHWA Nog LeHTpom Tpybbl, onpeaensemble no
HOMOrpammaM Ha PUCYHKax H.2 1 H.3 B 3aBUCUMMOCTM OT 6e3pasmepHbIx NapameTpos m, Iy, PBr.

o

PucyHok H.1 - PacyeTHas cxema AnA onpepgeneHus rnybuHol MHoronetHero ottansaHua MMrI
noA TenabiMmu U ropaunmm Tpybonposoaamm, NPoanoXKeHHbIMU NOA3eMHO (a) n HazemHo (6)

m=hp/rms, (HZ)

Ao —Tp)t
I,=T—L+I..
fns (H.3)

g, =— b~ Ty)
AT -Tp) (H.4)

rae h, - rnybuHa 3anoxeHna nogsemHoro TpybonpoBoaa, cHMTaA OT AHEBHOM MOBEPXHOCTM
00 ueHTpa Tpybbl, M;

As - K03pDOULMEHTbI TENNONPOBOAHOCTU MEP3/I0ro rpyHTa, BT/(m-°C);
Ath - KO3PPUUMEHTBI TENNONPOBOAHOCTM Tanoro rpyHTa, Br/(m-°C);

Tins - CPEAHAA roAoBas TemnepaTypa BHELWHEN MOBEPXHOCTM KOMbLEBOW M30naLMU TPY6bI,
°C, onpegenaetca no popmyne (H.5);

To - Temnepatypa MMT, °C;
Thf - TEMNEPATYPA Hayana NPoOMep3aHUA-OTTauBaHUA rpyHTa, °C;

t - pacyeTHoe BpemaA, y;

L, - yaenbHble 3aTpaTbl TEMAa Ha OTTauBaHWe rpyHTa, BT-u/M>, onpepensatotca no Gpopmyne
(H.7);



lte - 3KBMBaneHTHoe 6e3pasmepHoe Bpemsa, gns MMI cauBatowerocs TMna NpUHMMaeTca
PaBHbIM HOJIIO, HEC/IMBAIOLLErOCA TUMNA ONpeaenAeTca N0 HOMOrpamme Ha PUCYHKe H.2 npu &; =
Ho/rins  fr = 0,0 (Ho - rnybuHa 3aneranuna kposan MMT, m).

Ona MMT HecnuBatowerocs TMna 6e3pasmepHas Temnepatypa npuHmumaetca 3¢ = 0,0.

o)

A

» (H.5)

00 npud,, =00
R, = %h'zma_ 0.0
e 7 (H.6)
roe T,. - CpeaHerofoBas Temnepatypa NpoayKTa, °C; Four -

w_.—W
= ;05.C,-T,_-C,T,
1+, Gtk (H.7)

L=L-p;
rae Lo - yaenoHas tennota ¢pas3osbix npespalleHnin soapl, Lo = 93 (BT-4)/Kr;
pf - NIOTHOCTb MEP3/10rO TPYHTA, Kr/m>;
Wior - CYMMapPHanA BIAXKHOCTb MepP3/10ro FPyHTa;
W,, - KonnyecTBO He3amep3Llein BoAbl B MepP3/IoM rpyHTe npu Temnepatype To;

Cin, G5 - 06 beMHan Ten10eMKOCTb TaJIoro U Mep3/10ro rPyHTa, BT-u/m>-°C.

H.2 ThybuHa MHOroneTHero NpoMep3aHuA rpyHTa Nog LEHTPOM XON04HOro Tpybonposoaa,
PacnosIoXeHHOro Ha yyactke ¢ MMI He camsatowieroca TMna Hy npuHMMaeTca pasHOW Hiy, U
paccumTbiBaeTcs no ¢opmynam (H.1), (H.3), (H.5), (H.6), (H.7) n HOmorpamme (PUCYHOK H.2) npwu
B: = 0,0. Mpwu atom B dopmyne (H.3) B KayectBe Tj,s CneyeT NPUHATb abCONOTHOE 3HayeHue
Temnepatypbl U I = 0,0, a B popmyne (H.7) - C = G;=0,0 u w,, = 0,0.

Ecnu B pesynbTaTe pacyeta rnybuHa npomepsaHuna Hy okaxetca bonblue raybuHbl 3aneraHma
Kposivt MMT, To cneayet npuHATL Hy = H.
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PucyHok H.2 - Homorpamma gna onpegeneHna mHoronetHero ottausaHna MMI Bokpyr

Tensaoro u ropayero Tpy6onposonos
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PucyHok H.3 - Homorpamma ana onpepgeneHua ottausaina MMI Bokpyr xonoaHoro
Tpybonposoaa

H.3 TnybuHy mHoroneTtHero ottanBaHna MMI noa LEHTPOM ropAYero M TeNJIOr0 Ha3eMHbIX
TpybonpoBoaoB H;,, PacnonoXeHHblXx Ha ydactkax ¢ MMI cnauBawoweroca Tvna, cnegyet
paccunTbiBaTb No popmyne (CM. pacyeTHYH CXeMy Ha PUCYHKe H.16):

GA[*: +s;. = (H.8)

roe o, - 6espasmepHbii MapameTp, onpenensembli No Homorpamme (pPUCYHOK H.4a) B

3aBMCMMOCTM OT AnameTpa Tpybbl d, = 2r,;

B, - 6e3pasmepHbii MapameTp, onpeaensiemblii No Homorpamme (pUcCyHOK H.46) B

3aBUCUMOCTM OT LMPUHBI bjps U TONLWMHDI Ojns MIOCKOFO TENJIOU30NATOPA, M;
p=1+0,033T; - nonpaBoYHbIN KOIPPULMEHT, yHUTLIBAIOLLMIA OTTOK TEMNIa B MEP3/YIO 30HY;

- YAENbHbIE 3aTpPaTbl Te€n/la Ha OTTauBaHWE TPyHTa, onpeaenAarTca no d)opmyne (H.9),

BT-u/m>;

S, - 9KBMBANEHTHbIV €101, onpeaensaeTca no ¢opmyne (H.10), m.

W,
fex= Lt 0300, 4R, o



s'={5,,1,.n.. Ha MMI” canBaiomerocs THIa
Opip/ A, + Hy wa MMI secamBaromerocs mina (H.10)

a 7]

o:
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PucyHok H.4 - Tpaduku pns onpepeneHns KoapduumneHToB o, (a) u B, (6) npu pacuerte
MHoOro/ieTHero ottrausaHMa MMr nog TenibiMu U ropaunmu Tpybonposogamum

IIpunoxenue 11
(ob6s3aTeIBHOE)

OnpepgeneHne TemnepaTtypHoro koapopuumeHrta

M.1 TemnepaTtypHbI KO3IdOUUNEHT Y, onpegensetca no bopmyne

T: =l.15(l+v5—l.ﬁlvﬁﬂv). (M.1)
roe T - AANTENbHOCTb SKCNAyaTauum COOPYKEHUA, NET;
V - KOadPULMEHT Bapnaumm Hecywen cnocobHocTn, be3pasmepHblii.

NMpumeyvaHnune - Ecam vy, < 0, cnepyet npuHUmaTth v = 0, B AaHHOM cnayyae MPUMEHATb npuHumn |
npu  NpPOEKTUPOBAaHMM  OCHOBaHWA  QyHAAMEHTOB He  AOMNycKaeTcd, cnegyetr nNpegycmoTpeTb

AONO/IHUTE/IbHOE OX/N1aXX4eHUe TPYHTOB AN UCNOo/1b30BaTb I NPUHLMKN CTpOUTENIbCTBA.

M.2 KoappumumneHT BapmaLmmn HecyLen cnocobHOCTU OCHOBaHMUA BbluMcaneTca no ¢opmyne

V=0,45[0'¢—m’*‘lm“°u’["v";; _C‘JE U_T"P)L (n.2)

rae Ty - TeMnepaTypa Havyana 3amep3aHus rpyHTa, °C, onpesensemasn CornacHO NpuaOXKeHMUIo
b;

Tv - pacyeTHaa cpeaHerogoBas  Temnepatypa Ha  BepxHeld  MOBEPXHOCTU
MHOFOJIETHEMEP3/I0r0 TPYHTA B OCHOBaHWKM coopyKeHus, °C, onpeaendemas COr/iacHO
NPUIOXKEHUIO [, ANA OCHOBAHMN OMOP SIMHWUIN 3NeKTponepenaydyn, aHTEHHO-MaYTOBbIX OMNop U
TpybonpoBoaos Ty NPMHUMAETCA PaBHOW CpeAHEeroA0Bon TeMnepaType MHOIo/IeTHEMEP3/10ro
rpyHTa To, onpenensieMon CorlacHO NPUIONKEHUIO T.

A - aMnNanTyaa ce3oHHbIX KonebaHui TemnepaTypbl HAPYKHOro Bo3ayxa, °C, onpeaensemas
KaK MNOJlypa3HOCTb 3HAYEHWN CpeaHEeMeCcAYHOM TemnepaTypbl CaMOro TemnJioro U Camoro
xonogHoro mecaua no Crn 131.13330;



G - CpeAHee KBagpaTMYeCKoe OTKNOHEeHMEe CpeaHerofoBOM TemnepaTypbl HapyXKHOro
Bo3ayxa, °C, onpeaensaemoe no tabauue M.2;

Dpme - KOIQOUUMEHT 3aTyxaHuAa C/ayyvauHbix KosnebaHui TemnepaTtypbl C raybuHom,
6e3pasmepHbIn, onpeaensiembiii no Tabamue M.1 u NpUHUMaEMbIN paBHbIM D, AnA ctonbyaTtbix
N NEHTOYHbIX GYHAAMEHTOB U D, - ANA CBaWHbIX;

Tme - pacyeTHaa TemnepaTypa MHoOronetHemepsnoro rpyHta, °C, onpegensemasa no
YKa3aHMAM 7.2.7: ANA OCHOBAHUM COOPYKEHWUIM C XONOAHbIM noanonbem no dopmyne (7.4), ana
OCHOBaHW OMOP NMHUIN 3NEeKTponepeaayn, aHTEHHO-MayTOBbIX ONop U TPybonpoBoAOB MO
dopmyne (7.7) n npuHMMaemasn paBHOW T, AN CTONBYATbIX U NEHTOYHbIX GyHAAMEHTOB U T, -
ANA CBaMHbIX;

C - Ko3dPpUUMEHT, rpaﬂ,l/z, npMHMMaembin pasHbiMm 0,24 ans cBaiiHbIX $YHAAMEHTOB, a ANA
CTONBYATbIX M NEHTOYHbIX - B 3aBMCMMOCTM OT BUAA rpyHTa nog nogowsoi ¢yHgamenTa: 0 - ans
KPYynHOO6/10MOYHbIX M necyaHblx rpyHToB, 0,19 - ana cyneceit n 0,29 - ANA CYrNNHKOB U FNIH.

Tabnanuya M1 - KoapduumeHTbl 3aTyxaHMA CAyvyalHbIX KonebaHMU TemnepaTtypbl C
rnybuHoi

3HauyeHun !ﬂ.!. < (q°’5)

KospduumenTsl 75T 1000 | 2000 | 3000 | 4000 | 6000 | 8000 | 10000 | 15000 | 20000

0] 25 | (50) | (75) | (200) | (125) | (150) | (175) | (250) | (300)

D, 0 0,86 0,75 0,66 0,58 0,46 0,37 0,31 0,21 0,16

(0) | (0,80) | (0,66) | (0,54) | (0,46) | (0,39) | (0,34) | (0,29) | (0,21) | (0,18)

D, 0 0,93 0,86 0,79 0,71 0,66 0,58 0,52 0,41 0,34

(0) | (0,90) | (0,79) | (0,73) | (0,66) | (0,60) | (0,55) | (0,50) | (0,41) | (0,36)

YcnoBHble 0603HaueHua: z - raybuHa 3an0XKeHus noJowsbl  ¢GyHOAMeHTa OT  MOBEPXHOCTM
3
MHOTO/IeTHEMEP3/IOTO TPYHTa, M; Cf - OBbemMHas Tenj0eMKOCTb Mep3aoro rpyHta, [x/(m™-°C); As -

Tenj0npoBOAHOCTb MeP3/10ro rpyHTa, B1/(m-°C).

Ta6bnuua [.2 - CpeaHee KBagpaTUuecKoe OTK/IOHEHUWEe cpedHel roaoBoi TemnepaTypbl
HapY)XHOro BO3ayXa G

WunpoTa, | AonroTa, WwnpoTa, | JonaroTa,
MeTeocTaHuuUA o, °C MeTeocTaHuMA o, °C
rpag rpas rpaa rpaa
1 2 3 4 5 6 7 8

AmypcKkaa obnaactb

BomHak 54,7 128,9 0,83 |CkoBopoguHo 54,0 124,0 0,86




MeTeocTaHLUA iupora, | Aonrora, o, °C MeTeocTaHLMA Liupora, | lonroTa, o, °C
rpag rpag rpag rpan
1 2 3 4 5 6 7 8
[KannHaa 53,3 124,0 0,88 [TbiHAA 55,2 124,7 0,93
Epodeir MaBnosuy 54,0 121,9 0,88 |YHaxa 55,0 126,8 1,00
3en 53,8 127,2 | 1,07 |YcTb-HioKxa 56,6 121,5 0,83
Marpgarauu 53,5 125,8 0,79 |YepHsaeso 52,8 126,0 0,80
HaropHbliit 56,0 124,8 0,88 |9KnmMuyaH 53,1 133,0 0,84
ApxaHrenbckaa obnactb
ABpPamOBCKMIN MasK 66,5 43,3 1,17 [Me3eHb 65,8 44,2 1,23
ApxaHrenbck 64,6 40,5 1,13 |Xonmoropbl 64,2 41,7 1,13
UpKyTckaa obnactb
Anbirgxep 53,6 98,2 0,82 [Kauyr 54,0 105,9 0,78
banaraHck 53,7 106,3 0,84 |KunpeHck 57,8 108,1 1,29
Bopaibo 57,9 114,2 | 1,15 |Mama 58,3 112,8 1,13
bpaTtckK 56,3 101,8 1,19 |HuKHeyauHCK 54,9 99,0 0,91
BepxHsaa lNytapa 54,2 100,0 0,81 |OpauHra 56,1 105,8 1,06
EpboraveH 61,3 108,0 | 1,44 |TaviweTt 56,0 98,0 1,12
HKuranoso 54,8 105,2 0,98 |TaHryi 55,4 101,0 0,99
3uma 53,9 102,1 | 0,93 |TaHxo# 51,5 105,0 0,71
Mka 59,3 106,5 | 1,34 |TynyH 54,5 100,6 0,87
MHra 53,0 102,0 0,65 |Yctb-Unnmck 58,0 102,7 1,35
UpKyTCK 52,3 104,4 1,10 [YcTb-Yaa 54,5 103,3 0,87
Ka3ayunHck 56,3 107,5 1,20 |[Xamap-AabaH 51,5 103,6 0,78
KamuaTckaa obnactb
Mya 55,6 155,6 0,75 |NeTponaBnoBCK- 53,0 158,7 0,55
KamuaTtckuin
HuKonbckoe 55,2 166,0 0,50 |Cemsaumnkm 54,1 160,0 0,54




WwnpoTa,

LdonrorTa,

WwnpoTa,

LdonroTa,

MeTeocTaHuuMA o, °C MeTeocTaHuMA o, °C
rpag rpag rpag rpan

1 2 3 4 5 6 7 8

O3epHan 51,5 156,5 0,63 |YcTb-KamuaTck 56,2 162,7 0,74
Pecnybauka Kapenus

Kemb 65,0 34,8 1,19 |F'puanHo 65,9 34,8 1,31
Pecny6anka Komu

BopkyTa 67,5 64,0 1,35 |Tpouuyko-lNeyvopckoe 62,7 56,2 1,11

CbIKTbIBKAp 61,7 50,8 1,03 [YcTb-UnMnbma 65,4 52,3 1,28
KpacHosapckuii Kpai

AraTta 66,9 93,5 1,31 [Eccen 68,5 102,4 1,28

Bankur 61,7 96,4 1,42 [Urapka 67,5 86,6 1,33

BaHaBapa 60,3 102,3 1,50 [Hopuabck 69,5 88,3 1,49

BepxHe-UmbaTcKkoe 63,2 88,1 1,47 [TypyxaHcK 65,9 88,1 1,23

BonoyaHKa 71,0 94,5 1,41 |Typa 64,3 100,2 1,17
MarapgaHckaa obnactb

ATKa 60,9 151,7 1,19 [MaraaaH, Haraesa|l 59,55 150,78 0,74

byxTa

KepoH 64,0 158,9 | 1,02 |CelimyaH 62,92 152,42 | 0,96
MypmaHckasa obnactb

Kona 68,8 33,0 1,29 |MypmaHcK 69,0 33,0 1,17

HeHeuKuMi1 aBTOHOMHbI OKpYr

Amaepma 69,8 61,7 1,49 |Manbie Kapmakynbl 72,4 52,7 1,30

KaHunH Hoc 68,7 43,3 1,13 |HapbaH-Map 67,6 53,0 1,43
MNepmckasa obnactb

bucep 58,5 58,9 0,89 [YepabiHb 60,4 56,5 1,08

TaliMbIpCKUiA aBTOHOMHDI OKpYr
OyavHKa 69,5 86,3 1,35 |o. ToNOMSAHHbIN 79,6 90,6 0,98




MeTeocTaHLUA iupora, | Aonrora, o, °C MeTeocTaHLMA Liupora, | lonroTa, o, °C
rpag rpag rpag rpan
1 2 3 4 5 6 7 8
Um. E.K. depoposa 77,7 104,3 1,11 |o. AukcoH 73,5 80,2 1,33
XaHTbl-MaHCUiicknii aBTOHOMHbIA OKpYr
CypryT 61,4 73,5 1,16 |XaHTbl-MaHCUINCK 61,1 69,1 1,10
XabapoBcKuii Kpai
ApkKa 60,1 142,3 0,81 |[Hukonaesck-Ha-Amype 53,1 140,7 0,58
AsH 56,5 138,2 | 0,70 |o. bonblwoli CaHT 54,8 137,5 0,70
boropoackoe 52,4 140,5 0,74 |OxoTcK 59,4 143,2 0,73
BypykaH 53,0 136,0 0,93 |Codunckuin npumnck 52,3 134,0 0,85
Bactorun 47,7 136,2 0,79 |Toko 56,3 131,1 1,10
lyra 52,7 137,5 0,98 [Tpouukoe 49,5 136,6 0,73
Um. MonnHel| 52,4 136,5 0,88 [HeKyHpaa 50,8 132,2 0,95
OcuneHkKo
YutuHcKkaa obnactb
AKwa 50,3 113,3 | 0,78 |Kbipa 49,6 112,0 0,63
Amasap 53,7 120,7 0,78 |HepumHCKUM 3-4 51,3 119,6 0,70
bop3sa 50,4 116,5 | 0,75 [Xunok 51,4 110,5 0,76
KanakaH 55,1 116,8 0,92 [Yapa 56,9 118,3 1,07
KpacHbin Yukoit 50,3 108,8 | 0,78 |Yura 52,0 113,3 0,98
YyKOTCKUI1 aBTOHOMHDbI OKpyr

AHagblpb 64,8 177,6 1,23 (Mbic WmunaTa 68,9 180,6 1,22
B. AMbapuuk 69,6 162,3 | 0,92 |o. BpaHrens 71,0 178,5 0,98
byxta MNMpoBnaeHua 64,4 173,2 0,97 [YcTtb-Onon 66,6 159,4 0,97
NnupHen 67,3 169,0 | 1,20 [YaneH 66,2 190,8 1,48
MapKkoso 64,7 170,4 1,00 |9rBeKUHOT 66,4 179,1 1,04

Pecny6nuka Caxa (flkytusa)




MeTeocTaHLUA iupora, | Aonrora, o, °C MeTeocTaHLMA Liupora, | lonroTa, o, °C
rpag rpag rpag rpan
1 2 3 4 5 6 7 8
AnpaH 58,6 125,0 1,11 [OneHek 68,5 112,4 1,21
Amra 60,9 132,0 | 1,17 |CaHrap 64,0 127,5 1,00
bectaxckas 65,3 124,1 1,09 [CacKbinax 71,9 114,1 1,19
3Bepodepma
BepxosAHckK 67,5 133,3 | 1,07 [CaxaHgxKa 69,8 128,1 1,20
Butmm 59,5 112,6 1,43 [CereH-Kioenb 64,0 130,3 0,90
BopoHyoBo 59,6 147,6 0,80 |CukTax 69,9 125,1 1,23
BocTouHan 63,2 139,6 0,87 |Cobonon 67,1 126,8 1,31
Oapnup 64,2 148,0 1,12 |Coro-Xasa (YcTb-Buntoit) 64,3 126,5 1,04
LenaHkup 63,8 145,6 1,00 [CyxaHa 68,8 117,9 1,32
LenyTaTckuii 69,3 139,7 0,97 |Cionbatokap 63,2 113,6 1,38
MuraHck 66,8 123,4 | 1,07 |CioptoH-Kioenb 65,0 130,7 1,05
Kununpa 70,1 113,8 | 1,15 |Tukcwn 71,7 128,7 1,26
3anagHan 62,9 138,5 1,07 |Tyoi-Xan 62,5 111,2 1,45
3bIpAHKa 65,8 150,8 0,91 |YcTb-Masn 60,4 134,5 1,00
Komaka 60,2 111,5 1,29 [XaTbipblK-XOMO 64,0 124,8 1,06
Kioctop (BynyH) 70,6 127,5 | 1,20 |Yokypaax 70,7 147,9 1,02
Maak 67,8 115,5 | 1,49 |YynbmaH 56,8 124,9 0,96
MupHbIN 62,5 114,0 1,29 |Yymnypyk 64,2 116,9 1,20
MsaHrkapa 68,0 123,0 1,22 (WenaroHupbl 66,3 114,3 1,12
HaropHbliit 56,0 124,9 | 0,97 |3k 66,0 117,4 1,33
Hiopba 63,3 118,3 1,34 |AKyTcK 62,1 129,5 1,15
ONMAKOH 63,3 143,2 0,98 |AponbuH 67,1 108,5 1,54
fimano-HeHeuKnii aBTOHOMHbIU OKpYr

MblaoAma 70,9 78,5 1,40 |Canexapa 66,6 66,6 1,46




MeTeocTaHLUA iupora, | Aonrora, o, °C MeTeocTaHLMA Liupora, | lonroTa, o, °C
rpag rpag rpag rpan
1 2 3 4 5 6 7 8
Mappe-Cane 69,7 66,8 1,39 (TazoBckum 67,5 78,8 1,33
Hagbim 65,6 72,5 1,22 |Tamben 71,5 71,8 1,14
0. benbint 73,3 70,7 1,47 |Tapko-Cane 64,9 77,8 1,27
Hbiga 66,6 73,0 1,46 |YpeHroi 66,0 78,4 1,50
MNonyi 66,0 68,7 1,44 |XapacaBsi 71,2 66,9 1,59

IIpunoxenune P
(cmpaBouHOE)

OCHOBHble GYKBeHHbIe 0603HauYeHuA BeNINUUH

Koagguyuernmeor HadexcHocmu u ycnosuli pabomel
Yg - MO TPYHTY;
Yn - MO HAa3HAYEHUIO COOPYKEHUSA;
Yk - NO BMAY PYyHAAMEHTOB;
Yc - KO3 duumeHT ycnosuii paboTol;
Yt - TEeMNepaTypHbIA KOIGOUUNEHT ycnoBuin paboTbl;
Yeq - CEMCMUYECKNI KOIDDULIMEHT yCNoBMiN paboTbl;
Yaof - KO3PULMEHT YyCNOBUI CMEP3aHUA TPYHTOB C GyHAAMEHTOM;
Yp - KO3GOULMEHT ycnosuin paboTbl OTTaMBAOLLLETO FPYHTA.

dusuyeckue u menaogpuauveckue XapakmepucmuKu epyHmos

An - HOPMATUBHbIE 3HAYEHUA XaPaAKTEPUCTUK;

A - PacyHeTHblIe 3HaYEeHUA XaPaAKTEPUCTUK,

L - cpesiHVe 3HAYEHMA XapPaKTEPUCTHK;

oL - AlO0BEPUTENbHAA BEPOATHOCTb (06ecneyeHHOCTb) PacyeTHbIX 3HAYEHUI XapPaKTEPUCTUK;
Wiot - CYMMapHasn BAAXKHOCTb MEP3/10ro FPyHTa;

W; - BNAXHOCTb MEP3/10r0 FPYHTa 3a CYET NeAAHbIX BKAOUYEHUI;

Wic - BNA*KHOCTb MeP3/10r0 FPYHTa 3a CYET NOPOBOro /ibAa (Nbaa-LUemeHTa);




Wp, - BNAXXHOCTb MEP310Iro rpyHTa, PacnooXKEeHHOIro mexay nbgancrtbiMmn BKAKOYEHUAMMU;

W,, - BNA)*KHOCTb MEP3/I0r0 rPyHTa 3a CYET Hesamep3Lliel Boapl (coaepskaHue Hesamep3Len
BOAbl);

W, - BNAXKHOCTb FPYHTa Ha rpaHuLe NAacTUYHOCTU (pacKkaTbiBaHMA);
itor - CYMMapHas IbANCTOCTb MEP3/10T0 FPyHTa;

ij - NbAMUCTOCTb FPYHTA 33 CYET IeAAHbIX BKAOYEHUN;

iic - NbAMUCTOCTb FPYHTA 33 CYET NOPOBOrO NbAa;

S, - cTeneHb 3anonHeHWa obbema MoOp Mep3/oro rpyHTa /bAOM W Hesamep3lueil BogoM
(cTeneHb BnaxHocTH);

,» - YNCNO NAACTUYHOCTU TPYHTA;
lom - OTHOCUTENIBHOE COAEP!KAaHNE OPraHNYECKOrO BELLLECTBA;

Ds, - CTENEHb 3aCO/I@HHOCTU MEP3/10T0 FPYHTa;

Cp - KOHLLEHTPALMA NOPOBOro PaCcTBOPA B 3aCONEHHOM IPYHTE;

P - MNOTHOCTb PYHTa;

Ps - NIOTHOCTb MEP3/10TO rPYHTa;

Pdf - NNIOTHOCTb MEP3/I0FO FPYHTA B CYXOM COCTOAHMM (NNOTHOCTb CKENETa MEP3/10r0 FPyHTa);
Pd.th - NTIOTHOCTb TA/IOTO TPYHTA B CYXOM COCTOAHMM (NIOTHOCTb CKENeTa rpyHTa);

Ps - TIOTHOCTb YacTUL, FPYHTa;

p; - NOTHOCTb /1bAa;

Pw - NIOTHOCTb BOAbI;

e - K03dOUUMEHT NOPUCTOCTM MEP3NOTO TPYHTA;

As - TENNONPOBOAHOCTb FPYHTa B MEP3/IOM COCTOAHUM;

Ath - TENNONPOBOAHOCTb FPYHTA B Ta/IOM COCTOAHUMU;

C; - 06beMHas TENI0EMKOCTb IPYHTa B MepP3/10M COCTOAHUM;

Ci» - 06beMHanA TENNOEMKOCTb FPYHTa B Ta/IOM COCTOAHUM.

JlepopmayuoHHO-NPOYHOCMHbIE XaPAKMePUCMUKU U CONMPomusaaeHuUss Mep3s1bix 2pyHMos Ha
cunossle 8o3delicmsus

E - moaynb gedopmaumm rpyHTa;



Ceq - 9KBUBANEHTHOE CLEMN/IEeHNEe MepP3/10ro FPyHTa;

C, - NpeaenbHo AITeNbHOE 3HaYeHUE yAeNbHOro cuenieHna Meps/oro rpyHTa;
Csh - CLENJIEHNE OTTaMBAOLWEro rPyHTa;

@, - NPefeNbHO AANTeIbHOE 3HAYEHWE YI/1a BHYTPEHHETO TPEHUA MEP3/I0ro FPYHTa;
(sh - YTON BHYTPEHHEro TPEHWUA OTTAaUBAIOLLErO FPYHTa;

My - KO3GPULMEHT CHMMAEMOCTU MepP3/10ro rPYHTa;

My, - KO3OOUUMEHT CHMMAEMOCTU OTTaUBAIOLWLENO FPYHTA;

&; - OTHOCMTEeNbHOE CXKaTue NbAa;

&Etn - OTHOCUTENbHAA aedopMauma OTTaMBaloOLLEro rpyHTa;

1 - KO3OOMLMEHT BASKOCTU MEP3/I0TO FPYHTa;

Oy - Npeaen TEKy4eCcTU Mep3noro rpyHTa;

A - KO3OPULMEHT OTTaMBaAHMA MEP3/I0To TPYHTa;

R - pacyeTHoe paBfeHWEe Ha Mep3bld TPYHT (CONPOTMB/AEHME MEP3/0ro rpyHTa
HOPMa/IbHOMY AaB/IEHUIO);

Rqf - cONpoTMBAEHWE MEP3/10T0 FPYHTa CABUIY MO NMOBEPXHOCTU CMepP3aHuA ¢ GyHAAMEHTOM;
Rsh - CONPOTUBAEHWE MEP3/IOTO FPYHTA CABUTY MO TPYHTY UM TPYHTOBOMY PacTBOpY;

Rspi - CONPOTUBNEHME CABUIY /ibAa NO NOBEPXHOCTU CMEP3aHUA C TPYHTOM WU TPYHTOBbIM
PacTBOPOM;

Tsn - YAENbHAA KacaTeNIbHaA CUA NMyYeHUA NPOMEP3aOLLEro FPYHTa;

Psn - YAENbHOE HOPMANbHOE AaB/IeHWe MOPO3HOTO Ny4YeHUs rPyHTa;

fn - yAaenbHoe oTpuuaTeNibHOE TPeHMe OTTanBatoLWEro rpyHTa Ha NOBEPXHOCTM GpYyHAAMEHTa;
Ol - KO3OPULIMEHT AedopMaLMm CUCTEMbI KCBAA-TPYHT» HA FOPM30HTa/IbHbIE YCUUA.

Haepy3ku u HanpAaxceHus

F - pacyeTHas HarpysKka Ha OCHOBaHMe;

F, - Hecywasa cnocobHOCTb (CKNa NpeaenbHOro ConpPoTUBIEHUS) OCHOBaHUA GyHAAMEHTOB;
Fp, - pacyeTHas ropnsoHTanbHan Harpyska Ha GyHOaMeHT;

Fp,, - NpefenbHan ropusoHTaNbHaa Harpy3ka Ha GyHAAMEHT;

Fs, - pacyeTHas cuna nyyeHus;



F, - cuna, yaepxusawLwan ¢pyHAAMEHT OT BbiNy4yMBaHUA;

Fneg - CMN@ OTPULLATENBHOTO (HEFATUBHOIO) TPEHUSA;

Ff - pacyeTHble yCUNUA B 3NE€MEHTaX KOHCTPYKLMM COOpYKeHUA (byHAaMeHTOB);
Ffq - NnpepenbHble YCUNNA B 3NE€MEHTaX KOHCTPYKLUK;

Fup W Fy ¢ - Hecywaa cnocobHOCTb NPOEKTUPYEMOM U OMbITHOW CBaWA;

M - MOMEHT BHELUHUX CUN;

Mgf - MOMEHT BHELIHWUX CWUA, BOCMPUHMMAEMbIA CUAAMW CMep3aHMA TpyHTa no H6okosoW
NoBEPXHOCTU GYHAAMEHTa];

My 1 M| - MOMEHTbI BHELLHMX CUA NO CTOPOHaM GyHAAMEHTa;

p - cpegHee AaBieHue no noaowBoin GdyHAaMeHTa;

Po - CpeaHee AONONHUTENbHOE AaBAeHWe nog noaowsoi GyHAAMEHT];

g - paBHOMEpPHO pacnpeneneHHan BepTUKaAIbHAA HarpysKa;

G, - NpupoaHoe (bbIToBOE) AaBNEHUE B FPYHTE;

G,p - AONONHUTENIbHOE BEPTUKANbHOE HaMpPAXKeHUe B rpyHTe (OT BECa COOPYKEHUA);
G, - aTMocdepHoe AaBneHue.

Ocaoku (0egpopmayuu) ocHosaHUA

S - COBMeCTHanA ocajKa (aedpopmaumsa) OCHOBAHUA M COOPYIKEHMS;
S, - NpeaenbHO AONYCTMMan COBMECTHasA ocaaka (aedopmauma) OCHOBAHMUA N COOPYXKEHUS;
Sf- 0CafiKa NIaCTUYHO-MepP3/10ro OCHOBAHWS;

Stn - COCTaBNAOWAA OCaAKM OTTaMBalOLWLEro OCHOBaHMA 3a CYeT NpupoaHoro (6bIToBOro)
[aBNeHUs;

S, - COCTaBNAIOLLAA OCAZKM OTTaMBAIOLLEro OCHOBAHMA NOA, AeWCTBUEM HArpy3KuM OT 34aHNA;
Sp,th - OCAZIKa YNNOTHEHMA NPeBapUTE/IbHO OTTAAHHOTO C/I0A TPYHTA;

Sad - BOMONHUTENIbHAA 0CaKa, 0bycnoBAEHHAA OTTaMBaHMEM MEP3/10ro rPyHTa;

Sa W Sp - OCAAKM KpaeB GyHOAMEHTa;

S; - OCaZlka Mep3/10ro OCHOBaHWUA, 06yCN0BNEHHAA NIACTUYHO-BAZKUM TEYEHUEM FPYHTA UK
NbAaa;

V - CKOPOCTb OCaaKM NN1aCTU4YHO-MEP3/10Iro OCHOBAHUA.



lMapamempesl menaomexHUYeCcKUx pacyemos OCHOB8aHuUll

T - TemnepaTtypa;
To - pacyeTHana cpeaHeron0BadA TemnepaTypa MHOros1eTHEMEP3N0ro rpyHTa;
To,n - HOPMATMBHAA cpeaHeroA0BaA TemnepaTypa MHOroON€THEMEP3NOro FPYHTa;

T, - cpeaHerofoBas Temnepatypa MHOrONIETHEMEP3NOro TPyHTa Ha €ero BepxHew
NMOBEPXHOCTY;

T ze - PaCYETHbIE TEMNEPATYPbI FPYHTOB B OCHOBAHUM COOPYKEHUSA;
Tyf - TEMMEpaTypa Havyana 3amep3aHna rpyHTa;

Tout - TEMNEPATYPA HAPYIKHOIO BO34YX3;

T.o - TEMNEpaTypa BO34yxa B No4no/be 34aHunA;

Tin - TeMmnepaTypa B NOMeL,eHnu;

Tr n Ty, - CPEAHME TEMNEPATYPbI BO34YXA 3@ MEPUOZ, C OTPULLATENIbHBIMU U NONONKUTENbHBIMU
TemnepaTypamu;

t - Bpems;

t, - pacyeTHbI CPOK IKCMNyaTaLUMN COOPYIHKEHUR;

kp, - KO3GOMLMEHT TENNOBOIO BAUAHUA COOPYKEHUS;

Olm 2 - KO3OOULMEHT CE30HHOIO U3MEHEHUA TEMNEePaTypPbl FPYHTOB OCHOBaHMS;
M - moAyNb BEHTUANPOBAHUA NOANONbA 343HUS;

Ro - conpoTtusaeHune Tennonepesaye nepekpbITUA HaZ NOAMNONbEM;

R, - conpoTuBneHune Tennonepeaaye Tenaousonaumm Tpybonposoaos;

L, - TennoTa TasHMA (3amep3aHuA) rpyHTa;

Lo - yaenbHas Tennota $pa3oBbix Nepexonos BoAa-nes,

leomempuyecKkue xapakmepucmuku

B - WUMPUHA COOpPYKEHUSR;

L - ANVHa COOpYKEeHUS;

a n b - CTOPOHbI NOAOLWBbLI PYHAAMEHTA];
| - nnvHa ceaw;

€ - 3KCLLeHTPUCHUTET;



A - naowaap NogowWwsbl GyHAAMEHTA;

Aqf - NIOWAAbL NOBEPXHOCTU CMEP3aHMA TPYHTA C PYHAAMEHTOM;
U, - NnepumeTp GyHAaMeEHTa;

Iy - rnybuHa 3aaenku ceai;

d - rnybuHa 3an0XKeHna PyHAaMEHTa;

diy - pacyeTHas rnybuHa ce30HHOro OTTaMBAHUA TPYHTA;

dth,n - HOPMATMBHAA rNyH6UHA CE30HHOTO OTTAUBAHUA TPYHTA;

ds - pacyeTHaa rnybuHa ce30HHOro MPOMep3aHuA rPyHTa;

dsn - HOpMaTUBHaA rNybUHa Ce30HHOTO NPOMEP3aHUA TPYHTA;

h - TonwmHa cnos rpyHTa;

H - rnybuHa oTTaMBaHWA TpyHTa B OCHOBAHWWM COOPY)KEHUSA 3a pPacyeTHbI CPOK ero
aKcnayaTaumu;

Hpmax - MaKCUManbHanA rnybuHa oTTanBaHMA rPyHTa Nog COOPYKEHUEM;
Hp,tn - TNybUHa NnpeaBapuTeNbHOrO OTTaMBaHMUA FPYHTa;
Z - rnybuHa 40 pPacYeTHOro YPOBHS.
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