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Coomeemcmeyrow,aa UHgpopmMayusa, yeedoMsaeHUe U MmeKCmbl pPasmMeuw,aromca Mmakie 8
UHopMayuoHHoUl cucmeme obuw,e2o noab308aHUA - HO oguyuaasbHom calime pazpabomyuka
(MunpeauoH Poccuu) 8 cemu UHmepHem
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MHOT'0JIETHEMEP3JBIX I'PYHTaX
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[Ipunoxenne A (o6sa3arensHoe) TepMUHBI B OIPENEICHNS
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MHOT'0JIETHEMEP3JBIX TPYHTOB
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[Ipunoxeune I' (o6s3arenpHoe) CpenHeromosas TeMIepaTrypa M INIYOMHA CE30HHOIO
OTTauMBaHHUs ¥ IPOMEP3aHUS TPYHTA

[Ipunoxeune JI (o0s3arenpHoe) Pacuer TeMIeparypHOro peKHMa BEHTIIMPYEMOTO
IMOAIIOJIbS

[Ipunoxeune E (o0sg3arensHoe) Pacuer oCHOBaHMII IpH CTPOMTEILCTBE II0 CHOCOOY
cTaOMIM3alMy BEpXHEH MOBEPXHOCTH MHOTOJCTHEMEP3IIBLIX TPYHTOB

IIpunoxxenne JK (pexomennayemoe) PacyeT cBaWHBIX (QYHIAMEHTOB Ha JCHCTBHUE
TOPU3OHTAJILHLIX HATPY30K M BO3ACUCTBUI

IIpunoxxkenne M (pexomeHnayemoe) Pacyer  ocajoK  OCHOBAHMM,  CJIO0XKEHHBIX
CHJILHOJILJIUCTBIMU I'PYHTAMH M IIOJI3EMHBIM JIBJIOM

IIpunoxxenne K (pexoMenayemoe) Pacyer rayOMHBI OTTauMBAaHUS TI'PYHTOB MO
COOPYKEHHUSIMU

IIpunoxxenne JI (pexomenayemoe) OnpeaelicHHe MEXaHMYECKHX CBOMCTB M HECYIIEH
CIIOCOOHOCTHM OCHOBAHMM cBali B MHOIOJETHEMED3JIBIX TIPYHTAX II0 pE3yabTaTaM
CTaTUYECKOT'0 30HIMPOBAHHUS

[Ipunoxeune M (o6s3arenpHoe) KoHTpomupyeMble mapaMeTpbl IIPH T€OTEXHUYECKOM
MOHHMTOPHUHTE

[Ipunoxeunne H (cupaBounoe) Pacuer rinyOMHEBI OTTaUBAHMS M IPOMEP3aHIS B OCHOBAHNH
IOJ3EMHBIX M HAa3eMHBLIX MAarucTpaJbHBIX TPYOONpPOBOJOB HAa MHOTOJETHEMEP3JBIX
CpYHTax

[Ipunoxxenue I1 (o6sa3arenpHoe) OnpeaeacHue TEMIEPATYPHOro KodhdUIMeHTa
[Ipunoxenne P (cnpaBounoe) OcHOBHEIE OYKBEHHBIE 0003HAYEHHS BETUYNH
bubanorpadus

BeepeHue

Hactoawuii cBoa, npaBua ABAAETCA aKTya/IM3MPOBAHHOM pegakumen CHuM 2.02.04-88

«OcHOBaHMA W QyHAAMEHTbl Ha BeYHOMEepP3nbiXx rpyHTax» OcHoBaHMeM Ana paspaboTkm
HOPMAaTUBHOIO AOKYMeHTa sBnsetcA PeaepanvHbiii 3akoH oT 30 gekabpa 2009 r. No 384-93
«TexHUYecKkni pernameHT o 6€30MacHOCTU 34aHUIA U COOPYKEHUIN.

AKTyanusauua BbinosHeHa cotpygHukamm HUNOCIM um. H.M. FepceBaHOBaA - MHCTUTYTOM
OAO «HWL, «CtpontenbctBo» (A-p TexH. HayK B.M1. llempyxuH, KaHA,. TexH. Hayk O.A. Lllynamees,
B.E. KoHaw - pyKOBOAMTENW TeMbl, AOKTOpa TexH. HayK b.B baxonduH, /1.P. CmasHuyep;
KaHAuaaTbl TexH. Hayk: A.l. Anekcees, C.I'. be3sones, I.N. boHOapeHko, U.U. HKypasnes, O.H.
Ucaes), MY um. M.B. JlTomoHocoBa (A4-p TexH. Hayk /I.H. Xpycmanes v AOKTOpa reon.-MUHepann.
Hayk U.A. Komapos, /1.T. PomaH) n OAO «®PyHAamMeHTNPoeKT» (KaHAWAATbl TeXH. Hayk B./.
AkceHos u H.6. Kymeuukas).

Cn 25.13330.2012
CcBOA NPABUN
OCHOBAHUA U PYHOAMEHTbI HA BEHHOMEP3/1bIX TPYHTAX
Soil bases and foundations on permafrost soils

[Oarta sBegeHuna 2013-01-01
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1 ObsacTh NpUMeHeHHus

HacTosawmii cBog, npaBua pacnpocTpaHAEeTCcA Ha MPOeKTUPOBAHNE OCHOBaHWUI U pYHAAMEHTOB
30aHUN U COOPY)KEHMUIW, BO3BOAMMbLIX Ha TEPPUTOPUM PACMPOCTPAHEHUA BEYHOMEP3AbIX
(MHOroneTHemep3bIX) FPYHTOB.

Hactoawuii csoa npasun, Kpome 4.1 - 5.7, He pacnpoCTpaHAETCA Ha MNPOEKTUPOBaHME
OCHOBAHWM TMAPOTEXHNUYECKUX COOPYKEHWUIN, 3EMNAHOTO MOJIOTHA aBTOMODOUABLHBIX U Kee3HbIX
A0POT, a3POAPOMHbIX NOKPbLITUM U GYHAAMEHTOB MALLMH C AMHAMMUYECKMMWN HArpy3Kamu.

2 HopMaTuBHbBIE CCHLJIKH

B HacTosiwem cBoge NpaBun NPUBEAEHbI CCbIIKM HA CNeayroLLMe HOPMATUBHbIE LOKYMEHTbI:

CN 14.13330.2011 «CHwuMN 1I-7-81* CTPOUTENbCTBO B CEMCMUYECKMX PalioHaX»

€N 20.13330.2011 «CHwuM 2.01.07-85* Harpy3ku 1 BO34EeUCTBUA»

CN 22.13330.2011 «CHwuM 2.02.01-83* OCHOBAHMUA 34aHUA N COOPYKEHUN»

CI 24.13330.2011 «CHwM 2.02.03-85 CBaHble GyHAAMEHTbI»

Cr 28.13330.2012 «CHwuM 2.03.11-85 3alumuTa CTPOUTEIbHBIX KOHCTPYKLUMIA OT KOPPO3UU»

CI 35.13330.2011 «CHwM 2.05.03-84* MocTbl 1 TpybbI»

CM 36.13330.2012 «CHwuM 2.05.06-85* MarunctpanbHble Tpybonposoabl»

Cn 47.13330.2012 «CHu1N 11-02-96 VIHXeHepHble N3biCKaHWA ANna ctpoutenbctBa. OCHOBHblE
NoJIOXKEHNA»

CIM 50.13330.2012 «CHwM 23-02-2003 TenaoBaA 3awmTa 34aHNUIN»

CN 63.13330.2012 «CHwuI 52-01-2003 BeToHHbIE U }Kene3obeToHHble KOHCTPYKUMKN. OCHOBHbIE

noNnoXeHna»

CM 64.13330.2011 «CHuM 11-25-80 [lepeBaHHble KOHCTPYKLMMY

CN 116.13330.2012 «CHwuM 22-02-2003 WHXKeHepHaa 3awmta TeppuUTOPUN, 34aHUK WU

coopymeHMH OT OnacCHbIX reonorn4yeckmnx npoueccos. OcHOBHbIe NONOXKEHUAN

CM 131.13330.2012 «CHuM 23-01-99 CTpouTeibHasA KAMMATONOTUA»

FTOCT P 53582-2009 lpyHTbl. MeToa onpeaeneHusa COMPOTUBNEHUS CABWUIY OTTaMBalOLLMX

rPyHTOB

TOCT P 54257-2010 HapgesKHOCTb CTPOMUTE/NIbHbIX KOHCTPYKUMIA M OCHOBaHWI. OCHOBHble
nosoXeHus n TpebosaHuA

[OCT 5686-94 [pyHTbl. MeToAbl NOIEBbIX UCMbITAHWUI CBAasSiMM
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FOCT 12248-96 pyHTbl. MeToabl NabopaToOpHOro onpeaeneHns XapakTepmUcTUK NPOYHOCTU U
AedopmupyemocTu

FOCT 19912-2001 lpyHTbl. MeToabl MONEBbLIX UCMbITAHUIA CTAaTUYECKUM U AUHAMMUYECKUM

30HAUPOBAHNEM

FOCT 20276-99 [lpyHTbl. MeToabl NONEBOrO OMpPeAeneHUAa XapaKTepPUCTUK MNPOYHOCTU U

AedopmupyemocTu
FOCT 20522-96 MpyHTbI. MeToAbl CTaTUCTUYECKOM 06pabOTKKN pe3ynbTaToOB UCMbITaHU

[OCT 24586-90 pyHTbl. MeToabl NabopaToOpHOro onpeaeeHns XapakTepUcTUK NPOYHOCTU U
AedopMUpPyeMoCTn MepP3/bIX TPYHTOB

FOCT 24846-81 IpyHTbI. MeToabl namepeHua aepopmaLnii OCHOBAHUM 34aHUIA N COOPYHKEHWUN
FOCT 24847-81 I'pyHTbl. MeToz onpeaeneHna rnybuHbl C€30HHOr0 NPOMepP3aHuUA

FOCT 25100-95 MpyHTbI. Knaccnoumkauma

[OCT 25358-82 pyHTbI. MeToa, nofeBoro onpeaeneHna Temnepartypbl

[OCT 26262-84 IpyHTbl. MeTo4 nonesoro onpeaeneHuns rnybuHbl CE30HHOTO OTTaMBaAHUA

OCT 27217-87 T[pyHTbl. MeToa NoONeBOro onpeaeneHus yaenbHbIX KacaTeNbHbIX CUA

MOPO3HOr0 Ny4YeHuns
[OCT 28622-90 pyHTbl. MeTog, nabopaTopHOro onpeaeneHns cTeneHun nyYnHUCToCTH
FOCT 30416-96 pyHTbI. JTabopaTopHbie UcnbiTaHUA. ObLwmne NoNoKeHUA
FOCT 30672-99 pyHTbI. Monesble ncnbiTaHUsa. ObLWMe NoNoXKeHUA

NMpumeuaHue - MpuM NONL30BAHUM HACTOALWMM CBOAOM NpPaBuUA LLenecoobpasHo MNpoBepuUTb
OEeNCTBUE CCbIZIOYHbIX CTaHAAPTOB W  KnaccudpuKaTopoB B MHOOPMALMOHHOM cucTeme obuiero
Nnosb30BaHMA - Ha OOULMANbHOM CcaliTe HauMoHanbHOro opraHa Poccuitickont depepaumm no
CTaHZapTM3auMn B ceTn WMHTEpPHET MAM MO eKerogHo Wu3gaBaeMomy ykKasaTtento «HaumoHanbHble
CTaHZAPTbI», KOTOPbIN ONYyBAMKOBaH MO COCTOAHWUIO Ha 1 AHBaPA TEKYLLEero roga, U No COOTBETCTBYOLWMM
eXXeMeCsAYHO U3gaBaembiM MHPOPMALIMOHHBIM yKa3aTensam, onybMKoBaHHbIM B TeKywem roay. Ecau
CCbINNOYHbIA AOKYMEHT 3aMeHeH (M3MeHEeH), TO NPU NOJIb30BAHUM HACTOALMM CBOAOM MPaBUA cneayert
PYKOBOACTBOBATbLCA 3aMEHEHHbIM (M3MEHEHHbIM) AOKYMEHTOM. ECM CCbINIOYHbIA LOKYMEHT OTMEHEH
6€e3 3aMeHbl, TO NONOXKEHME, B KOTOPOM ZlaHa CCbl/IKA HA HEro, MPUMEHAETCA B YaCTH, He 3aTparmeatoLei
3TY CCbI/KY.

3 TepMuHBI U onpeaeIeHUSA

OnpepeneHns 0OCHOBHbIX TEPMMUHOB NPUBEAEHbI B NpUIoKeHUN A.
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4 O01Me MoJ0KeHUu

4.1 OcHOBaHMA U GYHAAMEHTbI 34aHWN M COOPYXEHWIA!, BO3BOAUMBIX Ha TEpPPUTOPUK
pacnpoCTpaHeHMA MHOrONEeTHEMEP3/bIX T[PYHTOB, CneayeT MPOEKTUPOBaTb Ha OCHOBe
pe3ynbTaToB  CMeuManbHbiX  MHXEHEPHO-TEONIOTUYECKUX  U3bICKAHUM,  BKAKOYAOLWMX
cneumanbHble  reOKPUONOTMYECKME U TUAPOTreoNOrMYeckMe  M3bICKAHMA C  y4eToM
KOHCTPYKTUBHbIX W  TEXHONOTMYECKMX OCODEHHOCTEN MPOEKTUPYEMbBIX COOPYKEHWUM, UX
TEN/I0BOTO U MEXAHUYECKOro B3aMMOAENCTBUA C MHOTO/IETHEMEP3/1bIMU FPYHTaMM OCHOBaHUI U
BO3MOXHbIX WM3MEHEHUA TEOKPUONOTMYECKUX YCNOBUW B pe3yibTaTe CTPOUTENbCTBA U
3KCMNyaTauMm COOPYXKEHUA W OCBOEHUA TEPPUTOPUK, YCTAaHABAMBAEMbLIX MO AAHHbIM
WHXXEHEPHbIX U3bICKAHUIN N TENNOTEXHUYECKMX PAaCYEeTOB OCHOBAHWUM.

! Nanee BMeCTO TEPMMUHA «3[aHUA U COOPYKEHUA» UCMNONL3YETCA TEPMUH «COOPYKEHUA», B YNCNO
KOTOPbIX BXOAAT TaK¥Ke NOA3EMHbIE COOPYIKEHUA.

4.2 WUcxogHble AaHHble ANA NPOEKTUPOBAHUA AO/KHbI COOOLWATLCA B HEeobxoaMmom WU
AOCTAaTOMHOM  obbeme, pPEerncTpuMpoBaTbCA M MHTEPNPETUPOBATLCA  CreuMannucTamu,
061a[at0WMMKN COOTBETCTBYIOLLEN KBAZIMDUKALMEN U OMBITOM.

MpoeKTpoBaHMe AO0/IKHO BbINOJHATLCA KBAaNMPUUMPOBAHHLIM MNEPCOHAN0M, UMELWNM
COOTBETCTBYIOLLMIN OMbIT NPOEKTUPOBAHUA U CTPOUTENbCTBA HAa MHOTONETHEMEP3/bIX FPYHTaXx.
Mpw 3TOM 40/KHbI ObITb 06ecneyYeHbl KOOPAMHALMA U CBA3b MeXAy HUMU U CneuyanncTtamm no
NHXXEHEPHbIM MU3bICKAHUAM.

Mcnonb3yemblie matepuansl U U3LeNnNa A0NXKHbI YA0BNETBOPATL TPeboBaHNAM NpPoeKTa ANA
CEBEPHON CTPOUTENIbHO-KNIMMATUYECKOMN 30HbI.

TexHnyeckoe 06C11y)+(MBaHVIe coopyXKeHna npun 3sKkcnayataulMn U CBA3AHHbIX C HUM
MHXEHEPHbIX CUCTEM O0/1XKHO CTPOro BbIMNOJIHATLCA U obecneunTb ero 6e30MacHoOCTb U pa6oqee
COCTOAHME Ha BECb CPOK aKCNAyaTauunn.

Mpw NPOEKTUPOBAHUN OCHOBAHWUI U PYHAAMEHTOB Ha MHOFONETHEMEP3/bIX FPYHTAxX caeayet
YUYMTbIBATb MECTHbIE YC/IOBUA CTPOUTENbLCTBA, TPeOOBAHUA K OXpPaHe OKpy)Kalowen cpeabl, a
TaK}KE MMEILMINCA OMbIT NPOEKTUPOBAHWUSA, CTPOUTENLCTBA M IKCMIyaTauUM COOPYKEHUIM B
aHANIOTUYHbIX YCNOBUAX.

Bbi6Op CTPOUTENBHBIX NIOWAA0K M NPOEKTHbIX PELLEHM OCHOBAHMN U PyHAAMEHTOB ceayeT
NPOU3BOAUTb Ha OCHOBAHUM TEXHWUKO-IKOHOMMYECKOrO CPaBHEHUA BO3MOMHbIX BAapPWAHTOB C
OLLeHKOM MX MO NpMBeAEeHHbIM 3aTpaTaM C y4eTOM HageXKHOCTW.

4.3 UHKeHepHble N3bICKaHWA 415 CTPOUTENbCTBA HA MHOTO/IETHEMEP3AbIX FPYHTaX HALNEXUT
nposogntb B cootseTcTBuM c CI1 47.13330 n gpyrumn HOPMATUBHBLIMU OOKYMEHTaMMU MO
WMHXXEHEPHbIM M3bICKAaHUAM W UCCNEA0BaHUAM FPYHTOB ANA CTPOUTENbCTBA. TpeboBaHMA K
WMHXXEHEPHbIM U3bICKAHUAM Ha MHOFO/IETHEMEP3/IbIX TPYHTaX NpMBeAeHbl TakKe B [3].
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I'IpoeKTMpOBaHme OCHOBaHUN 6e3 AO0CTAaTOYHOIo UHXXEeHepHO-reos1orM4eckoro obocHoBaHUA
He AonyCKaeTcA.

4.4 MNpw BO3BEAEHUM HOBOTO 06BbEKTA MU PEKOHCTPYKLMM CYLLECTBYIOLLENO COOPYMKEHUA Ha
3aCTPOEHHOM TeppuUTOpMM HEeobXO4MMO Y4YMTbIBaTb €ro BO3LENCTBME HA OKPYKAOLLYHO
3aCTPOMKY C LENb0 COXPAHEHMA PACYETHOTO TEMMNEPATYPHOrO PEXMMA MHOTFO/SIETHEMEP3AbIX
TPYHTOB MpuUAeralowmnx Tepputopuin 1M NpeaoTBpalLeHMA HeaonycTUmbIXx  aedbopmauumi
CYLLLECTBYIOLLMX COOPYKEHNN.

4.5 CooTBeTcTBME COCTOAHMA TPYHTOB OCHOBAHUA N GyHAAMEHTOB NPOEKTHbIM TpeboBaHMAM
NPW cAayve COOPYKEHUA B IKCNAYaTaLMIO A0IKHO ObiTb NOATBEPKAEHO pPe3ybTaTaMM HATYPHbIX
HabAoAEeHUI, BbINONHEHHbIX B NEPUOA, CTPOUTENBCTBA COM/TACHO PErNaMEHTY FreOTEXHUYECKOTO
MOHWUTOPUHTA.

4.6 MNpK NPOEKTUPOBAHMMN OCHOBAHWUI U GYHAAMEHTOB YHUKANbHbIX 343aHUN U COOPYKEHUM
WA UX PEKOHCTPYKLMW, a TaKKe COOpYXKeHUW | ypoBHA OTBETCTBEHHOCTM, B TOM 4uCne
PEKOHCTPYMPYEMbIX B YC/NOBMAX OKPYrKalowel 3acTpPoiikM, Heobxoaumo npeaycmaTpuBaTb
Hay4YHO-TEXHMYECKOEe COMPOBOXKAEHNE CTPOUTENLCTBA.

HayyHo-TexHM4Yeckoe conpoBOXKAeHMe npeacTaBnsetr coboit Komnnekc paboT HayyHo-
aHaIMTUYECKOTO,  MEeTOAMYECKOro, WMHOOPMAUMOHHOIO,  3KCMEPTHO-KOHTPOJIbHOTO U
OpraHM3auUMOHHOro XapaKTepa, OCyLecTBAAEeMbIX B MPOLLECCE U3bICKAHUIA, NPOEKTUPOBAHUS U
CTPpOUTENbCTBA B LEeNAx obecneyeHUs HALEKHOCTM COOPYKEHUM C Yy4eTOM MPUMEHEHMUA
HeCTaHAAPTHbIX PAaCYEeTHbIX METOA0B, KOHCTPYKTUBHbIX M TEXHO/IOFMYECKUX PeLLeHUA.

4.7 CoctaB paboT NO Hay4YHO-TEXHUYECKOMY COMPOBOMKAEHUIO WMHMKEHEPHbIX M3bICKaHWUM,
NPOEKTUPOBAHNA W CTPOUTENbCTBA OCHOBAHMA U (PYHAAMEHTOB [O/KEH ONPeAensaTbCs
reHepanbHbIM MPOEKTUPOBLLMKOM U COrNacoBbIBAaTbCA 3aKa3uMKOM CTpPOUTeNbCTBa. B cocrtas
PaboT HayYHO-TEXHMYECKOrO COMPOBOMKAEHUA CneayeT BKAYaTb:

pa3paboTKy peKomMeHAaAUMN K NporpaMme WHKEHEPHO-Te0/IOTMYECKMX W UHMKEHEPHO-
3KOJIOTUYECKMX U3bICKAHWUIA;

OLEHKY M aHaNn3 MaTepmnanoB UHKEHEPHbIX U3bICKAHWIA;
pa3paboTKy HecTaHAAPTHbIX METOA40B pacyeTa M aHaNMU3a;

NPOrHO3 COCTOSIHUA OCHOBAaHMM M GYyHAAMEHTOB MPOEKTUPyeMoro obbekTa € y4eTom BcCex
BO3MOHbIX BUA0B BO3AENCTBUN;

MPOrHO3 B/MAHUA CTPOUTENBCTBA Ha OKPYMKAIOLWYH 3aCTPOMKY, FeO/IOFMYeCcKyo cpeay u
3KOJIOrnYecKyto 06CTaHOBKY;

pa3pa60TKy pernameHTa reotexHnN4eckoro n 3Ko/1I0rmM4eCKkoro MOHUTOPUHra,

pa3pa60TKy TEXHONIOTNMYECKUX pernameHToB Ha cneunasibHble BUAbI pa60T;
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BbINOJ/IHEHNE ONbITHO-NUCCNEA0BATE/IbCKUX U KOHCTPYKTOPCKUX pa60T;

oboblleHMe U aHaAu3 pes3yNbTaToB BCEX BWAOB EOTEXHUYECKOr0 MOHMUTOPUHra, MX
COMoCTaB/IEHME C pe3y/ibTaTaMK NPOrHo3a;

onepaTMBHYL pPa3paboTKy peKoMeHAAUUI UAM KOPPEKTUPOBKY MPOEKTHbIX PeLeHUn Ha
OCHOBAHWW [aHHbIX FEOTEXHUYECKOr0 MOHWUTOPMHIA MNPU  BbIABAEHUM OTKNOHEHWR OT
pe3ynbTaToB NPOrHoO3a.

S XapakTepucTHKH MHOI0/1€THEMEP3/bIX TPYHTOB OCHOBAHHU I

5.1 MoppasgeneHne U HaMMeHOBAHWE PA3HOBUAHOCTEM MHOrONETHEMEP3/bIX TPYHTOB
cnepyetr NpousBoAUTb B coOTBeTCTBMM € [OCT 25100 ¢ y4yeTom ocobeHHocTel ux Ppusmnko-
MeXaHMYEeCKNX CBOMCTB KaK OCHOBAHMUIM COOPYKEHUN.

5.2 Mo ocobeHHOCTAM GU3NKO-MEXaHNYECKUX CBOMCTB Cpean MHOTrONeTHEMEP3/bIX TPYHTOB
AO/KHbI BbIAENATLCA CUAbHONbAMUCTBIE, 3aCONEHHbIE U 3aTOPPOBaAHHbBIE FPYHTbI, UICNO/Ab30BaHME
KOTOPbIX B KayecTBe OCHOBAHWN COOPYKEHUW pernameHTUpyeTca AONOJHUTENbHbIMU
TpeboBaHMAMMU, NPesyCMOTPEHHbIMM pasaenamu 8,9 1 10, a TaKKe TBepAOMepP3/ble, NIACTUYHO-
Mep3/ble U CbiMyvyemep3nble rPyHTbl, Bblaenaemble COrlacHo 5.3.

5.3 MNoapasgeneHne rpyHTOB Ha TBEpAOMEpP3Nble, NNACTUYHO-MEP3/ble U CbiNydYemep3nble
NPW NPOEKTUPOBAHUN OCHOBAHWUIN U PyHAAMEHTOB cneayeT NPOM3BOAUTb B 3aBUCMMOCTM OT UX
CoCTaBa, TemnepaTtypbl M CTeNeHU BANAXKHOCTM B cooTBeTcTBMM C [OCT 25100 C y4yeTom
CXMMAEeMOCTW Mo, Harpy3Kom.

K TBepaomep3nbIM cnefyet OTHOCUTbL NPAKTUYECKM HECKMMAEMDbIE TPYHTbI € KO3ddUUMEHTOM
cokumaemoctt my < 0,01 MMa?l K nNNacTUYHO-MEP3/NbIM - [PYHTbI C KO3pUUMEHTOM
cKumaemoctn ms> 0,01 MMa™.

5.4 Heobxoaumble gns pacyeTa OCHOBaHUM U pyHAaMeHTOB pum3nyeckme n gedopmayMoHHO-
MPOYHOCTHbIE XaPAKTEPUCTUKM MHOFONETHEMEP3/IbIX FPYHTOB HAA/NEXMUT ONpeaenatb Ha
OCHOBAHWUW UX HEMOCPEACTBEHHbIX NOIEBbIX MM NabOPaTOPHbLIX UCMbITaHUMN.

5.5 B cocTaB onpeaensiembix AN pacyeTa MHOTOJeTHEMEP3/bIX OCHOBAHUA PUINYECKUX U
MEXaHNYECKNX XapaKTePUCTUK TPYHTOB MOMMMO MNPenyCMOTPEHHbIX XapaKTEPUCTUK AO/XKHbI
[ONO/IHATE/IbHO BXOAUTb:

a) omsnyeckne n Tennodpusmyeckme XapakTePUCTUKU MEP3/bIX TPYHTOB, onpeaensemble B
COOTBETCTBUU C npuaoxkeHnem b;

6) AedopmMaLMOHHbIE M MPOYHOCTHbIE XaPAKTEPUCTUKM TPYHTOB ANA pacyeta Mep3/ibiX
OCHOBaHMi No gedbopmaumnam m Hecywen cnocobHOCTU: KOIDDULMEHT CHMMAEMOCTU MEP3OTO
rpyHTa my (7.2.16), pacyeTHoe AaBneHne R U cONpPOTUBAEHME MEP3NOrO rPYHTA AN TPYHTOBOTO
pacTBOpa CABMIYy MO MOBEPXHOCTU CMep3aHuA Rg U Rsp, CONPOTUBNEHME CABUTY /AbAa Mo
NOBEPXHOCTU CMEeP3aHMA C FPYHTOM UM FTPYHTOBBIM PacTBOPOM Rspi (7.2.3);
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B) AedOopMaLMOHHbIE XapPaKTEPUCTUKN TPYHTOB A/1S pacyeTa OTTaMBalOWEro OCHOBaHMA MO
Aedopmaumam: KoapPULMEHTbI OTTauBaHUA At U CHUMAEMOCTU M, OTTaMBAOLLLETO FPYHTa U €ro
OTHOCUTeNbHasA ocagka & (7.3.8);

r) NPOYHOCTHbIE XapPaKTePUCTUKMN AN MeP3/bIX TPYHTOB M UX KOHTAKTOB €, U (), ONpeaensatoTca
no pesynbTaTaM AAUTENbHbIX MWCNbITaHW (TOCT 12248), Csn U @sh - NO pe3ynbTaTam
HEKOHCONNANPOBAHHO-HEAPEHNUPOBAHHOIO U KOHCONMAMPOBAHHO-HEAPEHMPOBAHHOIO cpesa
oTTamBatowero rpyHTta (FTOCT P 53582);

A1) XapaKTEePUCTUKU TPYHTOB C/N0A CE30HHOTO0 MNPOMEepP3aHUA-OTTaMBaHWA AN pacyeTa
OCHOBaHWN U GYHOAMEHTOB Ha BO34ENCTBME CM MOPO3HOro NyyYeHus rpyHToB (7.4.3 1 7.4.6):
OTHOCUTeNbHaA aepopmaLMa MOPO3HOIO NyYeHUA €, PAacYeTHaA yaenbHAA KacaTenbHaa cuaa
Ny4YeHUA T U yAeNbHOE HOPMAJIbHOE AaB/eHWE NyYeHMA FPYHTa Ha Noaowsy pyHAAMEHTA Py, a
TaKXE XapaKTEPUCTUKU MeP3/blX FPYHTOB ANA pacyeTa OCHOBAHWIMA Ha TOPU3OHTasIbHble
CTaTUYecKMe u ceiicmmyeckune sosgenctema (11.5 n 11.6).

Mpn HeobxoguMmocTn cnepyeT onpeaenATb U APYrMe XapaKTepUCTUKM MepP3/blX FPYHTOB,
XapaKTepuayowme 0CoO6eHHOCTU UX COCTOAHUA UAM B3aUMOLENCTBUA C dyHAaMeHTamu (BuA,
KPUOTEHHOW TEKCTYpbl, KOIGPULMEHT BA3KOCTU 1), IKBMBANEHTHOE CLLENNEHUE Ceq, CKOPOCTb
BA3KOMNACTUYECKOTO TEYEHUA NbAa Vi, OTHOCUTENbHAaA Aedopmauma MOPO3HOro MNyyveHwus,
HOPMa/ibHble U KacaTe/ibHble CU/bl MOPO3HOTO My4YeHWs, yaenbHOe OTpuuaTeNbHOe TpeHue
OTTanBalOLWLEro rpyHTa Ha HOKOBOM NOBEPXHOCTU frn U T.N.).

5.6 HopmaTmBHble 3HaYeHMA XapaKTEPUCTUK FPyHTA CneayeT YyCTaHaBAMBaTb 1A BblAeNeHHbIX
NPU M3bICKAHUAX WHXEHEPHO-Te0NIOMMYECKMX 3/IEMEHTOB HA OCHOBAaHWUW CTaTUCTUYECKOM
06paboTKM pe3ynbTaTOB aKCNEPUMEHTA/IbHbIX ONpeaeneHnin B cOoTBEeTCTBUM ¢ TOCT 20522 u CN
22.13330 ¢ y4yeTom nMpensyCMOTPEHHOro MPOEKTOM COCTOAHMA W TemnepaTtypbl TrPYHTOB
OCHOBaHMA.

5.7 PacyeTHble 3HaYeHMA XapaKTEPUCTUK FPyHTa onpeaenaoTca no popmyne

X = %nlYar (5.1)

e ) W yn - COOTBETCTBEHHO PAacYeTHOE U HOPMATUBHOE 3HAYEHWUA [AHHOMN XapPaKTEPUCTUKH;
Yg - KO3OOULMEHT HAAEKHOCTU MO FPYHTY, ONpeaensiemMblit COracHo yKasaHMAM 5.8.

5.8 KoadpdpuuMeHT HafeKHOCTU No FPyHTY Yy ONpesenseTca B COOTBETCTBUM ¢ [OCT 20522 ¢
y4yeTom BMAA (HAa3HAYeHMA) onpeaensieMol pacyeTHOW XapaKTEPUCTUKKU, COCTOAHUA TPYHTOB B
OCHOBAHWWN COOPYKEHUS U A,OBEPUTENLHON BEPOSATHOCTU QL.

Mpu onpeaeneHnn pacyeTHbIX 3Ha4YeHUN AePOPMALMOHHBIX MU MPOYHOCTHbIX XapaKTEPUCTUK
FPYHTOB, MWCNONb3yEMbIX B KayecTBE OCHOBAHWA B MEP3/IOM COCTOSHMM (NpuHUMN 1),

KO3dPULMEHT HAAEKHOCTU NO TPYHTY Yy YCTAHABAMBAETCA B COOTBETCTBMM ¢ [OCT 20522 npwm
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[0BEPUTENBHON BEPOATHOCTM A, NPUHMMaemol pasHoun 0,85, a 4nA OCHOBaHWUIA ONOP MOCTOB U
NNHWI anekTponepeaaun - 0,9.

Mpw onpeaeneHnmn pacyeTHbIX 3HaYeHn AedopPMaLMOHHbIX U NPOYHOCTHBIX XapPaKTEPUCTUK
FPYHTOB, MCMNO/b3yEMbIX B KayeCTBE OCHOBAHWA B OTTaMBAlOLLEM WAW OTTAassHHOM COCTOAHWUM
(npuHLMN 11), KO3DOULMEHT HaAEKHOCTU MO FPYHTY Vg4 CleAyeT YCTaHABNMBATD:

a) Ana pacyeTa OTTaMBalOLWMX OCHOBaHMI No aedopmaumnsam C y4eToM COBMECTHOM paboTbl
coopykeHua (dyHaameHToB) U aedpopmupyemoro ocHoBaHuA (7.3.5) - B cooTBeTcTBMM C [OCT
20522 npu [O0BEepUTENbHON BEPOATHOCTM O, MPUHMMAEMOM B COOTBETCTBUM C HOPMaMM
NPOEKTUPOBAHNA KOHCTPYKLMIA COOPYHKEHUSA, HO He meHee 0,95;

6) ona pacyeTa OTTaMBAOWMX OCHOBAHUIM No Aedopmaumam 6e3 yyeTa COBMECTHOM paboTbl
OCHOBAHMA N COOPYKeHUA (7.3.4), a TaKXKe Npu NpeaBapuTeNbHOM OTTanBaHMM rpyHToB (7.3.10) -
npwu 4,0BEPUTENBHOW BEPOATHOCTM O, NPUHMMAEMOWM coriacHo CM 22.13330.

Mpwn onpeaeneHUn pPacyeTHbIX 3HAYEHUI U3UYECKUX U TeNNOPU3UYECKUX XaPaKTEPUCTUK
FPYHTOB KO3OULMEHT HAAEKHOCTU NO FPYHTY Vg [OMYCKAETCA NPUHUMATL paBHbim 1,0.

5.9 ina pacyeta ocHOBaHM coopykeHuit Il un Il ypoBHe OTBETCTBEHHOCTU, BO3BOAMMbIX C
COXpPAaHEHWEM MEepP3/10r0 COCTOAHWUA TPYHTOB, a TaKXe AN BbIMNOJIHEHWUA NpenBapuUTe/bHbIX
pacyeToB OCHOBAaHWI M NPUBA3KM TUMOBbIX MPOEKTOB K MECTHbIM YCI0BUAM, PacCYeTHble
3Ha4YeHMA MPOYHOCTHLIX XAaPaKTEPUCTUK Mep3/blX TPYHTOB R, Ras, Rsn M Rshi AoONyckaeTcs
NPUHMMATb NO UX PU3NYECKMM XapaKTepPUCTMKaM, COCTaBy M TemnepaType B COOTBETCTBUM C
TabAMYHBIMM  J@HHBIMKW, NPUBEAEHHBIMM B MPUAOXKEHUM B; pacyeTHble 3HaYeHus
TeNNo0PpU3NYECKNX XapPaKTEPUCTMK TPYHTOB B 3STUX CAYYAAX AOMNYCKAETCA NPUHUMATL Mo Tabanuam
NPUAOXKEHUA b.

NMpumeuvaHue - 34ecb U ganee ypoBeHb OTBETCTBEHHOCTU COOPYKEHWUM NPUHAT cornacHo [OCT P
54257.

6 OCHOBHBIE M0JI0KEHUS TPOEKTUPOBAHMS OCHOBAHUM M (PyHIaMEeHTOB

6.1 IlpuHOMNIBI MCTIOJIL30BAHUSI MHOTOJIETHEMEP3JIbIX TPYHTOB B Ka4eCTBEe OCHOBAHMS

6.1.1 [lpwn cTpouTenbCcTBe Ha MHOrOJIETHEMEP3AbIX T[PYHTax B 3aBUCMMOCTU OT
KOHCTPYKTUBHbIX M TEXHOJIOTMYECKMX OCOOEHHOCTEN 34aHUN U COOPYKEHWUM, WHMKEHEepHOo-
reOKPUONOrMYeCKUX YCN0BUIM M BO3MOXKHOCTU LieIeHanpaBieHHOro U3MeHeHMA CBOMCTB FPYHTOB

OCHOBAHMA npuUMeHAeTCA o4AuH n3 cnegyrowmnx npunHUMNoB Mcnonb3oBaHUA
MHOTO/1IETHEMEP3/IbIX TPYHTOB B Ka4eCTBe OCHOBaHUA coopymeHMH:

NPUHUKN | - MHOTONIETHEMEP3/ble FPYHTbI OCHOBAHUA UCMONb3YOTCA B MEP3/I0M COCTOAHUN,
COXpaHAeMOM B MpoLecce CTPOUTENbCTBA M B TeYeHMe BCEro nepuoga 3KCnayaTauuu
COOpYKEeHUS;

npuHumn |l - mHoroneTHemep3nble rPyHTbl OCHOBAHWA WCMO/Ib3YHOTCA B OTTAafsHHOM WAM
OTTaMBalOLWEM COCTOSIHUM (C UX NpenBapuUTE/IbHbIM OTTaMBaHMEM HA PacyeTHyl rybuHy Ao
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Ha4aszla BO3BeAEHUA COOPYXKeEHNA UK C gonyweHnem nUxX oTtanBaHnUA B nepunoa sKCnayatTaumnm
coopyXeHus).

6.1.2 MpuHuMn | cnegyeT NPUMEHATb, €CAN TPYHTbl OCHOBAHWA MOYKHO COXPaHUTb B MEP3/10M
COCTOSIHUM MPU SKOHOMMYECKM LienecoobpasHbix 3aTpaTax Ha MeponpuAaTua, obecneymsatome
COXpaHEHWe TAKOro COCTOAHMA. Ha ydyacTKax Cc TBEpPAOMEP3/NbIMU TPYHTAaMW, a TaKke npu
NOBbILWEHHON CEMCMWYHOCTU paloHa cnepyeT MNPUHMMATb, KaK MPaBWMIO, UCNONAb30BaHWE
MHOTONEeTHEMEP3/bIX TPYHTOB NO NpuHLMNY .

Mpn  CcTpOUTENbCTBE HA  MNAACTUYHO-MEP3/bIX  TPYHTax CcAeayeT, Kak  npaBwuio,
npeaycmMaTpuBaTb MEPONPUATUSA MO MOHMMKEHUIO TemnepaTypbl rpyHToB (6.3.1 - 6.3.4) Ao
YCTaHOB/IEHHbIX PACYETOM 3HAYEHWUM, 3 TaKKe YYUTbIBATb B pacyeTax OCHOBAHMUM NAacTUYecKue
AedopmMaLLmMn 3STUX TPYHTOB NOA, HarpPy3KoM COrNacHo yKasaHuam 7.2.15 - 7.2.17.

6.1.3 MpuHuun Il cnegyeT NPUMMEHATb NPU HaZIMYUM B OCHOBAHMUU CKa/bHbIX UAU APYIUX
MaNoCKMMaEMbIX FPYHTOB, AedopMaLMa KOTOPbIX MPU OTTanBaHUKN HE MPEBbILAOT NPeae/bHO
[ONYCTUMBbIX 3HAYEHWI 414 MPOEKTUPYEMOrO COOPYIKEHUSA, NPU HECN/IOLHOM PaCNPOCTPAHEHU
MHOrONETHEMEP3/IbIX IPYHTOB, @ TAK}KeE B TEX C/Iy4anX, KOrAa no TEXHUYECKUM U KOHCTPYKTUBHbIM
OCOOEHHOCTAM COOPY)KEHUA U WHMKEHEePHO-TeOKPUONOTMYECKMM YC/IOBUAM y4vacTKa npu
COXPaHEHUN MepP3/10ro COCTOAHUA TPYHTOB OCHOBaHMA He obecneunBaeTca Tpebyembiii ypoBeHb
HaZeXHOCTU CTPOUTENbCTBA.

6.1.4 Bbi6bop NpUHLMNA UCNO/Ib30BaHMA MHOTOIETHEMEP3/1bIX IPYHTOB B KAYeCTBE OCHOBaHMA
COOPY)KEHUW, a TaKKe cnocoboB M cpeacTs, HeEOBXoAMMbIX ANA obecneyeHus NPUHATOrO B
NPoeKTe TemnepaTypHOro pPEeXMma [PYHTOB, CledyeT MNpouM3BOAUTb Ha  OCHOBaHWUU
CPaBHUTENbHbIX TEXHUKO-3KOHOMMUYECKUX PacUYeToB.

6.1.5 B npegenax 3acTpanBaemoit TeppuTopun (MPOMBbILAEHHbIN Y3/, NOCENOK, FOPOACKON
MWKPOPAMOH U T.A4,.) HAANEXUT NPesyCMaTPUBaTb, Kak NPaBuI0, O4MH NPUHLMUMN UCNOb30BAHUSA
MHOroNeTHeMEP3/bIX TPYHTOB B KAyecTBe OCHOBaHWMMN. ITO TpeboBaHWe cnepyeT yyunTbiBaTb
TaKKe NpY NPOEKTUPOBAHUN HOBbIX M PEKOHCTPYKLMM CYLLECTBYHOLLUX 30aHUIN U COOPYKEHWUI Ha
3aCTPOEHHOM TeppuUTOPUK, pasMeLleHUN MOBUbHBIX (BPEMEHHbIX) 343aHWA W NPOKNAAKe
NHXXEHEPHO-TEXHUYECKMX CeTel.

MpumeHeHWe pasHbIX MPUHLMMNOB UCNONb30BAHUA MHOFO/IETHEMEP3/IbIX TPYHTOB B Npeaenax
3aCTpaMBaeMON TEPPUTOPUM AONYCKaeTCA HA 060Cc0b6NeHHbIX NO penbedy U APYrMM NPUPOLHbLIM
YCNOBUAM Yy4aCTKaX, a B HEOOXOAMMbIX C/Ty4aAX - HA NPUPOAHO-He060CcobNeHHbIX y4aCcTKax, ecam
npeaycMoTpeHbl M NOATBEPKAEHDI PaCYEeTOM CneuymanbHble Mepbl No obecnevyeHmto pacyeTHoOro
TENIOBOTO PeXKMMa FPYHTOB B OCHOBAHWW COCEAHUX 34aHUN, BO3BEAEHHbIX (MM BO3BOAMMbIX)
no npuHumny | (pe3epsBupoBaHMe 30H 6e30MacCHOCTWU, YCTPOWUCTBO MEP3/IOTHbIX WU
NPOoTUBOUIBTPALLMOHHBIX 3aBEC M T.1.).

6.1.6 J/InHElHble COOPYKEHMA AOMNYCKAETCA NPOEKTUPOBATb C NPUMEHEHNEM Ha OTAENbHbIX
y4yacTKax TPaccbl pa3HbIX NPUHLMMNOB UCMO/b30BaHUA MHOTOIETHEMEP3/IbIX TPYHTOB B KayecTse
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OCHOBaHMUA. |_|pl/| 3TOM cneayet npeaycmatpmBaTb mepbl NO npmcnoco6neHmo nx I-(OHCTpYKLI,Mﬁ K
HepaBHOMEpPHbIM ,Cl,ed)OpMaLl,VlﬂM OCHOBAHHMA B MeCTax nepexoaa oT 04HOIro y4acCtka K Apyromy,
a Npu Npoknaake nx B npeaenax 3aCTpaVIBaeMOl7I TeppuTopuun cheayert CO6J1I-OLI,aTb TpeﬁoBaHMﬂ,
npeaycmoTpeHHble 6.1.5.

6.2 I'nyOuna 3a/10:xeHus GPyHAaMEHTOB

6.2.1 TnybuHa 3ano0XKeHns GyHAAMEHTOB, CYMTAA OT YPOBHA MNAHUPOBKM (MOACHINKM UK
Cpe3KK), HazHayvaeTca ¢ yyeTom TpeboBaHMi CM 22.13330 M NPUHATOrO NPUHLMNE MCNONb30BaHMUA
MHOroneTHeEMeP3biX FPYHTOB B KayeCTBE OCHOBAHMA COOPYXKEHMA U A0KHA MNPoBepATbCA
pacyeTom No YCTOMYMBOCTU (PyHOAAMEHTOB Ha AENCTBME CUA MOPO3HOro MyyYeHUsa TPyHTOB
COrNacHo ykasaHumam 7.4.2 u 7.4.6.

6.2.2 [pn MCNONb30BAHUN MHOTrOIETHEMEP3/1bIX TPYHTOB B KauecTBe OCHOBaHMA NO NPUHLUNY
| MWMHUMANbHYLO TAYyOUHY 3an0xKeHUA OGYHOAMEHTOB dmin PEKOMEHAYETCA MPUHUMATL Mo
Tabnmue 6.1 B 3aBUCMMOCTM OT PaACYETHOM rNyOUHbI CE30HHOro OTTAMBaHWA TPYHTA di,
onpeaenAaemomn COrnacHo NpPUAOKeHuto I.

Tabnuuya 6.1
MwuHMUManbHan rnybuHa
dyHOAMEHTDI
3a/10XKeHnA GYHAAMEHTOB Amin, M
dyHOameHTbl BCEX TUNOB, KPOME CBAMHbIX din+1
CealiHble PpyHAAMEHTbI 34aHUI U COOPYKEHUN A + 2
Csau onop mocToB dmn + 4
®dyHAAMEHTbI 34aHUN U COOPYKEHWNI, BO3BOANUMBIX HA NOACHIMKaX He HopmupyeTca

6.2.3 Npn MCNONb30BaHUN MHOTrONIETHEMEP3/1bIX TPYHTOB B KayecTBe OCHOBaHMA NO NPUHLUNY
[l MUHUManbHyO rNybuHyY 3an10XKeHUAa GyHAAMEHTOB dmin CNeAyeT NPUHMUMATbL B COOTBETCTBUM C
TpeboBaHmaMKM CM 22.13330 B 3aBMCMMOCTU OT PACYETHOM rNYybUHbI CE30HHOTO0 NPOMEpP3aHUA
rPyHTa dy, onpeaensiemon COrnacHO NPUNOXKEHUIO [, U YyPOBHA NOA3EMHbIX BOA, KOTOPbIA
NPUHUMAETCA C y4eToM 06pa3oBaHNA NOA, COOPYKEHNEM 30HbI OTTAUBAHUA TPYHTA.

[donyckaeTca 3aknagbiBatb ¢yHAAMEHTbl B C/N0€ CE30HHONO NPOMEpP3aHUA-OTTauBaHUA
rPYHTa, ecnm 3To0 060CHOBAHO PacyeTOM OCHOBaHUI U GpyHOAaMeHTOB (7.4.6).

6.3 YcrpoiicTBO 0CHOBaHUII ¥ (DYHIAMEHTOB NMPHU UCNOJIb30BAHNH MHOT0JEeTHEMEP3JIbIX
rPYHTOB 10 npuHImmy I

6.3.1 Mpun NCNONb30BAHNUM MHOTOIETHEMEP3/bIX TPYHTOB B KAYECTBE OCHOBAHWIM COOPYKEHUI
no NpuHUMNy | ANnA COXpaHEeHMA MepP30ro COCTOAHWUA FPYHTOB OCHOBaHWA M obecneyeHUs ux
pacyeTHOro TEM/JIOBOTO pPeXMMa B MNPOEKTax OCHOBAHMM WU ¢yHOAMEHTOB Heobxoaumo
npeaycmaTpuBaTth: YCTPOMCTBO BEHTUAMPYEMbIX NOANOJAUN WMAW XONOAHbIX MEPBbIX 3TaXKewn
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30aHUN (6.3.2), yKNaAKy B OCHOBAHMM COOPYXEHWS BEHTUAMPYEMbIX Tpyb, KaHanos wau

NPUMEHEHNE BEHTUAMpPYEeMbIX ¢GyHAAMeHTOB (6.3.3), YCTAHOBKY CE30HHOAEWUCTBYIOLWMX
OXNaXKAAIoLWMX YCTPOMCTB KUAKOCTHOTO MM MaPOXKUAKOCTHOro TMnos - COY (6.3.4), a TaKxke
OCYLLEeCTB/IeHME APYrMX MeponpUATUI (TENN03alUUTHbIE 3KPaHbl M ApP.) MO YCTPaHEHUID WAU
YMEHbLLEHUIO TeN0BOro BO3AENCTBMA COOPYKEHNA Ha MepP3/ble FPYHTbl OCHOBAHMA.

BbibOp O4HOrO MAM COYETAaHMA HECKONbKMX MEPONpPUATUIA [O0/MKEH NPOU3BOAUTLCA HaA
OCHOBAHWW pPacyeToB: MPOrHO3HOro (Ha BEecb Mepuof 3KChAyaTauumum) TennoTEXHUYECKOro,
YCTOMYMBOCTM UM Hecywleil CnocobHOCTU C Yy4eTOM KOHCTPYKTMBHbIX W TEXHOOTMYECKUX
0COBEHHOCTEN  COOPYXKEHWMA, OMblTa  MECTHOrO  CTPOUTENBCTBA W 3KOHOMMUYECKOM
uenecoobpasHocTy.

6.3.2 BeHTUAMpPYyeMble NOANONbA C eCTECTBEHHOW UKW NOBYANTENBHON BEHTUAALMEN CheayeT
NPUMEHATb ANA COXPAHEHUA MEP3/Iof0 COCTOAHMA TPYHTOB B OCHOBAHWMAX KUAbIX WU
NPOMbIWAEHHbIX 343aHUN W COOPY)KEHUW, B TOM UYMCAE COOPYKEHUW C MNOBbIWEHHbIMMU
TennosblaeneHnAMN.  Tpebyembll  TENNOBOW  pPeXMM  BEHTUAMPYEMOro  NOANO/bA
yCTaHaBAMBAETCA TEMNNOTEXHUYECKMM PACYETOM COMNIAaCHO NpUIoKeHuo M.

Moanonba B COOTBETCTBUM C TEMJIOTEXHUYECKMM PACYETOM U YC/IOBUAMM CHETO3aHOCMMOCTH
OOMYCKAeTCA YCTPauBaTb OTKPbITbIMU, C BEHTUAMPYEMbIMW WAU 33KPbITbIMU MPOAYXaMWU B
LOKONe 34aHWs; NpUM HEeobXoAMMOCTM Yy MNPOAYXOB CAeAyeT YCTpauBaTb BbITAXHbIE WM
NPUTOYHble TpPybbl, pacnonarada BoO34yx03abopHble OTBEpPCTMA Bbiwe HauMbO/bLUEro YypPOBHS
CHEroBOro nMOKpOBa. 3aKpbiTble MOAMO/bA, a TaKXe XO0/ioAgHble MepBble 3TaXU 34aHUN
pPEeKOMeHAYEeTCA yCcTpauBaTb MPU WKNPUHE 34aHU Ao 15 m 1 cpegHerogoBbix Temnepartypax
rPYHTa HUXe MUHyc 2 °C.

BbicoTa noanonbAa AOoNXHa NPUHUMATLbCA MO YC10BUAM obecneyeHuns ero BEHTU/INPOBAHUA,
HO He meHee 1,2 M OT NOBEPXHOCTU FPyHTa B NOAMNONAbE A0 HM3a BbICTYNAOLMX KOHCTPYKLNIM
NepeKpbITUA; NPU Pa3MeLLEHNN B NOAN0/bE KOMMYHUKALMI - MO YCIOBMAM CBOGOAHOIO K HUM
A0CTyna, HO He meHee 1,4 m. Moa, oTAeNbHBIMU YY4aCTKAMM COOPYKEHMA LMPUHOM 40 6 M Npu
OTCYTCTBMM B HUX KOMMYHUKAUUI U PyHAAMEHTOB BbICOTY NOAMNO/bA AONYCKAETCA YMEHbLUATb
00 0,6 m.

MoBepXHOCTb FPyHTA B NOAMNO/bE AO/IKHA ObiTb CM/AHMPOBAHA C YK/JIOHAaMU B CTOPOHY
HapY»KHbIX OTMOCTOK Man Bogocbopos, obecneumBatowmx 6ecnpenaTCTBEHHbIM OTBOA BOAbI OT
COOPY}KEHUA, U UMETb, KaK NPaBunio, TBEPAOE NOKPbITHE.

UH}KeHepHble TenaoBblAenalowWme KOMMYHUMKAUUM, pPasMellaemble B BEHTUAUPYEMOM
nognonbe, A0/XKHbl ObITb TENIOU30/IMPOBAHDI.

6.3.3 BeHTunmpyemble Tpybbl MM KaHaAMbI, @ TaKKe BEHTUAMpPYeMble PyHAAMEHTbI MOXKHO
yCTpaunBaTb C ECTECTBEHHOWN MAN NOBYANTENbHON BEHTUAALMEN U X CAeayeT NPENMYLLECTBEHHO
NPUMEHATb ANA COXPAHEHWA MepP3/10ro COCTOAHMA FPYHTOB B OCHOBAHMM COOPYKEHMI C NONAMMU
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no TrpPyHTY, nNpwu YCTDOVICTBG MaJ103aI'J1y6erHHbIX M NOBEPXHOCTHbIX d)yHLI,aMeHTOB Ha
noAcbiNKax, a Takxe MOBUNbHbIX 3,CI,aHMﬁ n 3ﬂ,aHMﬁ B KOMMAEKTHO-6/104HOM UCNOJIHEHUM.

BeHTUAMpyemble Tpybbl, KaHaNbl U BEHTUAMpPYEMble GyHAAMEHTbI CleayeT YKAaAblBaTb Bbille
YPOBHS MOA3EeMHbIX BOA, Kak NpaBwWao, B Npeaenax NoAcCbiNKU U3 HEMYYUMHUCTOTO TPyHTa C
YK/IOHaMW B CTOPOHY 06beANHUTENbHbIX KONNEKTOPOB. 118 YMEHbLUEHUS TENIONPUTOKA B FPYHT
M BbICOTbI MOACHINKM NOA NONAMWN COOPYXKEHMA cneayeT NpeaycMaTpmBaTh YKAaAKy Tenao- u
rMapoun3oNaALMK.

TennoTexHUYecKnit pacyetT OCHOBAHMIM NPU UCMO/Ib30BaHNM YKA3aHHbIX CUCTEM OXNAXKAEHUA
rPYHTOB caedyeT NPOM3BOAMTb COMNACHO YKasaHmam 7.2.9.

6.3.4 Ce30HHOAENCTBYIOWME OXNarKgawowme YCTPOMUCTBA creayeT MPUMEHATb AnA
COXPaHEHUA MEP3/10ro COCTOAHUA FPYHTOB OCHOBAHUM, A/1A NOBbIWEHMNA HecyLwel cnocobHocTH
OMoOpP J/INHEMHbIX COOPYXEHMN B MNAACTUYHO-MEP3AbIX FPYHTAX, a TaKXe AnAa Cco34aHuA
NefOrpyHTOBbIX 33aBeC, BOCCTAHOBAEHUA HAPYLWEHHOrO MNpPW 3KCNAyaTauuum COOpPYXKEHMUA
TENJI0BOr0O PeXXMMa rpPyHTOB B €r0 OCHOBAHMK U B APYTUX LENAx.

6.3.5 [nA COKpalweHMa CPOKOB CTPOUTENLbCTBA M MNOBbLIWEHMA pPACYETHbIX HarpysoK Ha
byHOameHTbl cneayeT npeaycmatpuBaTb nNpeaBapuTenbHoe (40 BO3BEAEHMA COOPYMKEHUS)
OXNaXKAEHUEe BbICOKOTEMMEPATYPHbIX M  MAACTUYHO-MEP3/bIX TPYHTOB (NyTEM OUYMUCTKM
NOBEPXHOCTU OT CHera, ¢ nomoubio COY 1 T.4.) Npu nocneayowem noanepKaHUm pacieTHoro
TEMNEPATYPHOrO perKMMa rpyHTOB 33 CYET NOCTOAHHO AEMCTBYHOLMX OXAaXKOA0LWMX YCTPOMCTB.

6.3.6 Ha yuacTkax, rae cnort Ce30HHOro0 MNPOMEpP3aHUA-OTTAMBAHUA He CAMBaeTCA C
MHOTr0/IeTHEMEP3/1bIM FPYHTOM, HEO6XOAMMO NpeaycMaTpuBaTb Mepbl MO CTabuamsaummn unm
NOAHATUIO BEPXHEN NOBEPXHOCTM MHOrO/IeTHEMEP3/I0ro rPyHTa A0 Pac4yeTHOro YpOBHA NyTem
npeaBapuUTeIbHOro OXNaXKAEHNA U NPOMOPAXKMBAHWNA TPYHTOB OCHOBaHMA. TNybuHy 3an10KeHnA
byHOAMEHTOB MpU 3TOM cneayeT onpenenaTb PacyeTom, HO NPUHMMATb He meHee 2 M OT
BEPXHEN NOBEPXHOCTU MHOrO/IeTHEMEP30ro FpyHTa. JlonyckaeTca 3aKknagbiBaTb PyHAAMEHTbI B
npeaenax HeEMep3/0ro CNoA rPyHTa, ecm 3To 060CHOBAHO PAacYeTOM OCHOBAHMA.

6.3.7 Mpn UCNoNb30BaHUN MHOTONETHEMEP3/bIX TPYHTOB B KAYeCTBE OCHOBAHM NO NPUHUMUNY
| MOryT nNpuMeHATbCA CBaliHble, cTonbyaTble U Apyrne Tunbl PyHOAMEHTOB, B TOM 4Yucne
dyHAAMEHTbl Ha MCKYCCTBEHHbIX (HaCbIMHbIX M HaMbIBHbIX) OCHOBaHMAX. Bbibop TMNa
dyHaameHTa u cnocoba ycTpoiicTBa OCHOBAHWA YCTAHAB/IMBAETCA NPOEKTOM B 3aBUCMMOCTU OT
NHXXEHEPHO-TeOKPUONOTMYECKUX YCNOBUIN CTPOUTENBCTBA, KOHCTPYKTUBHbIX OCOBEHHOCTel
COOPYKEHMA N TEXHWUKO-IKOHOMMNYECKOM LLenecoobpasHoCTH.

6.3.8 KOHCTpYKUMM YyHAAMEHTOB A0/1XKHbI YA0BAETBOPATb TPeO6OBaHUAM, NPpeabsBAAEMbIM K
martepuany ¢GyHAAMEHTOB MO MPOYHOCTM B COOTBETCTBUM C TpeboBaHmamm CMN 24.13330, CN
28.13330, CM 35.13330, a 3/1eMeHTbl PyHOAMEHTOB, Haxo4AWMECA B NpPeaenax CnoA Ce30HHOro

npomepsaHna U OTTanBaHUA TPYHTA U Bbllle - TaKXKe Tpe6OBaHVIF|M no MOpO3OCTOl7’IKOCTM,
BOOOHENPOHNUAEMOCTU U yCTOVI‘-IVIBOCTVI K BOSLI,EVICTBVII-O arpeccmMBHbIX cpen B COOTBETCTBUU C
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TpeboBaHnamm CM 28.13330 M CN 35.13330. MeTannmyeckme U AepeBAHHbIE KOHCTPYKLUK

byHAAMEHTOB B C/10€ CE30HHOIr0 NPOMEP3aHMA N OTTaUBaAHUA TPYHTA AO0/KHbI ObITb 3aLUMULLEHDI
OT KOPPO3UU U THUEHMUS.

6.3.9 Mpw ycTpoiicTBe CBalHbIX GyHAAMEHTOB B MHOFO/N€THEMEP3/bIX FPYHTaX AOMNyCKaeTca
NPUMEHATb BMAbI M KOHCTPYKUMM CBai, npeaycMoTpeHHble CM 24.13330, B TOM 4ucne
6ypoHabuBHble, CBan-060104YKKN, @ TaKKe COCTaBHble (KOMOWHMPOBaHHbIE) CBaU M3 pPasHbIX
MaTepuanos.

6.3.10 B npoeKte cBaliHbIX PyHAAMEHTOB A0MKHbI ObITb YKa3aHbl CNOCObbI NOrpyXeHnA ceau,
a TaK)Ke TemnepaTypHble YCN0BUA, NPU KOTOPbIX Pa3peLlaeTca 3arpyKeHume ceam.

Monble cBaM M cBan-000/I0MKKU, He Tpebylowme Mo pacyeTy OGETOHHOro 3anoJIHEHUS,
AOMycKaeTca 3anosiHATb OeToHOM Knacca He HuxKe B7,5, a B npedenax €noa CE30HHOrO
NPoOMep3aHMA-0TTanBaHMA 1 Bbllle - GeTOHOM Knacca He HUKe B15 c cobntogeHmem TpeboBaHui
no NpeAoTBpaLLeHN0 06pa3oBaHUA TPELMH, KPOME ONop MOCTOB, NPU YCTPOMCTBE KOTOPbLIX B
30HE BO34EeNCTBMA 3HAKoNepeMeHHbIX TeEMMepaTyp caeayeT pyKoBOACTBOBATbLCA TpeboBaHUAMMU
Cln 24.13330.

Mpun ycTponctee 6ypoHabuBHbIX CBalh B MHOTOJIETHEMEP3/bIX FPYHTAX, UCMO/b3yeMbIX B
KayecTBe OCHOBaHMM NO NpuHUMNY |, MpUMeHeHMe XMMMU4YecKux A06aBOK ANA YCKOpeHuA
TBEpAEeHUA BETOHa, YNI0XKEHHOTO B PAcnop C Mep3/ibiM FPYHTOM, KaK NPaBMao, He AOMNYCKAETCA.

6.3.11 Mo ycnoBuAmM NPMMEHMMOCTU M CNOCOBaM NOrpyKeHUA B MHOTONEeTHEMEP3/bIA TPYHT
CBau NoApa3fenaroTca Ha:

a) bypoonycKHble - CBau CMNIOLWHbIE M Noble, CBOBOAHO NOrpy*Kaemble B CKBAXKUHbI, ANAMETP
KOTOPbIX NPeBbIWaeT (He meHee YeM Ha 5 cM) pasmep MX HaMbobLIEro NoMepeyHoOro cevyeHus,
C 3anosiHeHMem CBOOGOAHOrO MNPOCTPAHCTBA PACTBOPOM LLEMEHTHO-NEeCcYaHbIM, FIMHUCTO-
necyaHblM, W3BECTKOBO-MECYaHbIM WAM APYroro COCTaBa NO MNPOEKTY, MPUHUMAEMbIM MO
ycnosuam obecneyvyeHns 3aaHHOM MPOYHOCTU CMEpP3aHWUA CBau C TPYHTOM; AOMyCKatoTcA K
NPUMEHEHMIO B NII0ObLIX TPYHTaX Npu cpeaHen TemnepaType rpyHTa no aavHe ceam muHyc 0,5 °C
M HUXKE, NONIe3HYI0 HAarpy3Ky Ha BypOONYyCKHY CBAO MOXKHO NepeaasaTb TO/IbKO NOC/E MNONHOIO
3aMep3aHus pacTBopa;

6) OnyckHble - cBau CNOLWIHbIE M NOJble, CBOBOAHO (MM C NPUrPY30M) NOrpy>Kaemble B
OTTasHHbIA TPYHT B 30HE AMAaMEeTPOM A0 ABYX HaumbONbLIMX NOMepeyHblX Pa3mepoB CBaw;
AONYCKATCA K NPUMEHEHUIO B TBEPAOMEP3/bIX TPYHTAX NecyaHbIX U IMIMHUCTbIX, COAEPKaLLMX
He 6onee 15 % KpynHOOOGAOMOUHbIX BKAOYEHUI NPU CpeAHeN TemnepaType rpyHTa no AavHe
CBaW He Bblwe mMuHyc 1,5 °C;

B) bypo3abuBHble (3abMBHbIE) - CBaM CNOLWHbIE WU MNOJble, PAaCCYUTAHHbIE HA BOCMPUATHE
yOAPHbIX HAarpy3oK M Nnorpyaemble 3abMBKOM B INAEPHbIE CKBAXKUHbI (6€3 NMAepPHbIX CKBAXKMH),
ANaMeTP KOTOPbIX MeHble Haubobluero nNOMnepeyHoro CeYeHWs CBaW; AOMNycKalTca K
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NPUMEHEHUIO B NZIACTUYHO-MeP3/1bIX TPYHTaAX C coaep>XaHNem I-(pyI'IHOO6l'IOMO‘-IHbIX BK/IHOYEHUN
4o 10 % Ha ocHOBaHUM I'IpO6HbIX I'IOpr)KGHVIVI cBal Ha ,CI,aHHOIz naowaakKe,

r) 6ypoobcagHble - nosble CBan WM CBaM-0B0NOYKM, MNOTPy)Kaemble B TPYHT NyTeM e€ro
pa3bypuBaHuA B 3aboe yepes3 NosoCTb CBaM C NMEPUOANYECKMM OCaXKMBAHMEM MOTrpPY*Kaemo
CBau; MPUMEHAIOTCA MNpPU YCTPOMCTBE CBaWMHbIX (PYHOAMEHTOB B C/OMKHbIX WHMKEHEPHO-
FeOKPMOJIOrMYECKMX YCIOBUAX U MPU HAIUYNUN MEKMEP3NO0THbIX NOA3EMHbIX BOA,

JonycKaeTca NpMmeHATb Apyrme cnocobbl NOrpy*KeHMA cBa B MHOTOJIETHEMEP3/1ble FTPYHTbI,
€C/IN 3TO He NPUBOAUT K HeAONYCTMMOMY MOBbLIWEHUIO TEMNEpPaTypbl FPYHTOB OCHOBAHMA, YTO
AO/MKHO B6bITb NOATBEPKAEHO IKCNEPUMEHTANbHBIMW AAHHBIMW U TEMIOTEXHUYECKMM PACYETOM.

6.3.12 PacctoaHMe mexKay ocAMM CBaW cneayeT NPUHUMATbL PABHbIM:

Ana 6ypoonyckHbix U BypoobcasHbix CBal - HE MeHee ABYyX AMAaMETPOB CKBAXKUHbI Npu ee
AnameTpe 40 1 M BKNOYMTENBHO M HE MEHee AMaMeTpa CKBaXKUHbI NoC 1 M npu ee anameTpe
1 m n 6onee;

ANA ONYCKHbIX, 6yp0o3abuBHbIX 1 3abUBHbIX CBal - HE MeHee Tpex HaMboNbluMX pa3mepos
NnonepeyHoro ce4yeHns ceaw.

PasmelieHre cBalh B NaaHe, MX 4YMCNO, pa3mepbl U CNocobbl YyCTPOMCTBA POCTBEPKOB
Ha3HaAyalTCA B 3aBMCMMOCTM OT KOHCTPYKUWMW 34aHWA, pasMeLLleHUMA TexXHO0rm4yeckoro
060py0BaHMA M HArpy3oK Ha dyHAAMeHTbl B COOTBeTCTBMU ¢ TpeboBaHmamm C 24.13330 ¢
y4eTOM pacyeTHOM Hecywein cnocobHOCTM cBal, onpenensaemon COrnacHo 7.2.2, BbICOTbI
XONOAHOro noAnoba (6.3.2) U TemnepaTypHO-BNAXKHOCTHbIX BO3AENCTBUI; YKNAAKA POCTBEPKOB
no rpyHTy nau c 3asopom meHee 0,15 m OT NOBEPXHOCTU FPYHTA, @ AN1A YCTOEB MOCTOB - MeHee
0,5 m He gonyckaeTcsa.

6.3.13 Cronbuatble wAM nAuUTHble GyHOAMEHTbl, BO3BOAMMblE HA eCTeCTBEHHOM
MHOFO/IETHEMEP3/IOM  OCHOBAHWW,  cneayeT  ycTpavBaTb  COOPHO-MOHONUTHBIMM - U
MOHONUTHbIMU. [nybuHa 3ano0XKeHuA GyHOAMEHTOB, MX pa3sMepbl U Hecylaa CnocobHOCTb
YCTaHaB/IMBAIOTCA PACYETOM COFIACHO YKa3aHnAM 7.2.2 - 7.2.4, c ydeTom TpeboBaHuii 6.2.1 n 6.2.2.

Ob6paTHy0 3acbiNKy KOT/0BaHOB MoA ¢yHAAMeHTbl cnefyeT Npou3BOAMTb, Kak MpasBuno,
BNAXHbIM TanblM (HENYYMHUCTbIM MPWU NPOMEpP3aHUK) TPYyHTOM. [pU NbAUCTOCTU TPYHTOB
ocHoBaHuA i; > 0,2 noa noaowsoir PyHAAMEHTOB cneAyeT yCTpamBaTb MECYaHYK MNOAYLIKY
TO/ILWMHOM He meHee 0,2 m.

6.3.14 Mpn NPOEKTUPOBAHMUMN COOPYHKEHUN Ha WMCKYCCTBEHHbIX OCHOBaHMAX (HacbIiNAX UAM
NOACbINKax) cneayeT npeAycMaTpuBaTb YCTPOMCTBO GYHAAMEHTOB MEJIKOrO 3a/10XKEHUs
(cton6uaTtble, NEeHTOYHblE, NAWUTHblE, C BEHTUAMPYEMbIMM KaHafaMu W ap.). PyHAAMeHTbI
cnegyeT 3aknagblBaTb B Npefenax BbICOTbl MOACHIMKKW, ONpeaenaemoin TenAoTEXHUYECKUM
pacyeToM C y4eTOM AOMNONHUTENIbHbIX MEPONPUATUA MO COXPAHEHUID MEepP3/10r0 COCTOAHMA
rPYHTOB OCHOBaHWM, NpeayCMOTPEHHbIX 6.3.3 1 6.3.13.
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|_|O,CI,CbII'IKy cneapyetr yCcrpamBatb U3 HENYYUHUCTONO necyaHoOro wuam KpYI'IH006/'IOMO‘-IHOI'O
FPYHTA, yKnaabiBaemoro nociae npomep3aHma Ce3OHHOOTTaunBatkoWwero cnoAa; Aonyckaetca anAa
yCTpOﬁCTBa noAcCbINOK NPUMEHATLb WAaKU UAn apyrmne oTrxoabl npon3soacrtsa, eCain UX oCagku
noa Harpyskamum ot COOpy}KeHVIl‘;I He 6onblie pacyeTHbIX, U eCiIn OHWU HEe NnoABeEPKEHbLI
MOpPO3HONy Ny4eHUo N Pa3pyeHnto, pacTBOPEHUIO N PAa3MOKaHUIO.

Mpu ycTpoiictBe ¢GyHAAMEHTOB Ha MNOACHINKAX OCHOBAaHWA W GyHOAAMEHTbl cneayet
paccuyMTbiBaTb MO Hecylwel cnocobHocTn U gedbopmaumnam B COOTBETCTBUM ¢ TpeboBaHuamun CIl
22.13330 U C y4ETOM Pe3yNbTaTOB NPOrHO3HbIX TENNOTEXHUYECKMX PacyeToB.

6.4 YcrpoiicTBO OCHOBAHMH M (DYHIAMEHTOB NPH UCNOJb30BAHNHM MHOT0JE€THEMEP3JbIX
rPpYHTOB 10 npuHuuny II

6.4.1 NMpn NpOEKTUPOBAHNUM OCHOBAHUI U PyHAAMEHTOB 34aHUI U COOPYKEHUM, BO3BOANMbIX
C UCNONb30BaHWEM MHOroNeTHeMep3/bIX FPYHTOB No npuHumny |, chegyeTt npeaycmatpusaTh
MepOonpUATMA MO YMeHbleHUo aedopmaumii OCHOBaHMA (6.4.2) MAM MepPONpUATMA MO
NPUCNOCOBNEHNIO KOHCTPYKLMA COOPYXKEHUA K BOCNPUATUIO HEPABHOMEPHbIX Aedopmauuii
OCHOBAHMA (6.4.5), Ha3HaYaeMble NO Pe3y/bTaTaM pacyeTa OCHOBAHMA No AedopMaLmAM.

Bbi6Op 04HOr0 U3 yKasaHHbIX MEPONPUATUI NN UX COYETAHMUA NPOU3BOAMTCA Ha OCHOBaHUMU
TEXHUKO-3KOHOMMYECKOro pacyeTta. Mpu 3TOM MeponpuAaTUA NO yMeHblueHutio aedopmaumin
OCHOBAHWA cneayeT NpeaycMaTpmMBaTb B 1HOOOM C/lydYae, eC/IM pacyeTHble 0CaAKM COOPYKEHUS
NPEBbILWAIOT 3HAYEHMA, AONYCTUMbIE MO APXUTEKTYPHbIM M TEXHONOTMYECKUM TpeboBaHUAM, a
ANA COOPYXKEHWUI, BO3BOAMMbBIX MO TUMOBLIM MPOEKTaM, - TAKMKE YCTAHOBNEHHblE ANA HUX
npeaenbHble 3HayeHuA gedbopmaLmii No YCAOBUAM NPOYHOCTU U YCTOMUYNMBOCTM KOHCTPYKLNIA.

Meponpuatna no npucnocobNeHnto KOHCTPYKLMIA COOPYXKEHUA K HepaBHOMEPHbIM
AedopmaumaM OTTaMBalOLWLEro OCHOBAHMA cnefyeT HasHavyaTb MO pe3ynbTaTaM  pacyeTa
COBMECTHOM paboTbl OCHOBAHMA U COOPYKEHUA.

6.4.2 Ona ymeHbleHna aepopmaumini OCHOBAHUA B 3aBUCMMOCTM OT KOHKPETHbLIX YCA0BUN
CTpOUTENbCTBA CneayeT npeaycmaTpusaTh:

npeasapuTenbHoe (A0 BO3BeAeHUS COOPYHKEHMA) UCKYCCTBEHHOE OTTaMBaHME U YNAOTHEHUe
FPYHTOB OCHOBaHMUS;

3aMeHy NbAWUCTbIX TPYHTOB OCHOBAHWA TasibiM WAM HENPOCAZOYHbIM MPU OTTAaUBAHUM
necyaHbIM UAN KPYNHOOB/IOMOYHbIM FPYHTOM;

orpaHuyeHne rnybuHbl OTTAaMBAHMA MEP3/biX TPYHTOB OCHOBAHWA, B TOM 4uUCae CO
cTabunmsauymert BepxHen NOBEPXHOCTU MHOFONETHEMEP3/IONO FPYHTa B NPOLLecce 3KCniyaTaumm
COOpPYKeHUsA;

yBe/IMYeHMe rybuHbI 3aN10KeHUA PyHAAMEHTOB, B TOM YMC/IE C NMPOPE3KOM IbAUCTbIX FPYHTOB
M onupaHuem ¢yHAAMEHTOB Ha CKalbHble UAU ApYyrMe MaNoCKUMMaemMble MpU OTTauBaHUU
FPYHTbI.
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6.4.3 |_I'IY6VIHy npeaBapuUTesIbHOro otranBaHmA Uan 3ameHbl IbANCTbIX TPYHTOB OCHOBAHUA Ha
ManocCxnmMmaemblie Npn OTTanBaHUU TPYHTblI cheadyeT yCTaHaB/IMBATb MO pe3y/ibTaTaM pacyeTa
OCHOBaHWMA No ﬂ,ed)optv\au,mmv\ COrNnacCcHO yYKasaHnAm 7.3.10.

KOHTYypbl 30HbI OTTAaMBAHWUA UAM 3aMEHbl TPYHTOB OCHOBAHMA B NAaHE AOJ/IKHbI BbIXOAUTL 33
KOHTYPbl COOPYXEHUA HE MEHee YeM Ha MONOBUHY FNybMHbI NpeaBapuUTeNbHOr0 OTTanBaAHUA
rPyHTa.

[onyckaeTcs NPUHMMaTb MEHbLUYIO NAOWAAb NPeABapUTEIbHOTO OTTaMBaHMUA AN 3aMeHbl
FPYHTOB B N/1aHE, a TaK¥Ke NPOM3BOAMTL 0KaNbHOE NpeaBapuTebHOe OTTauBaHME FPYHTOB Noj,
byHOamMeHTaMM (BMECTO CMOLWHOMO OTTaMBaHUA NOZ BCEM NAOWAAbI0 COOPYXKEHMA), €CNN 3TO
060CHOBAHO PacyeToM OCHOBaHMA Mo AedopMaLmamM U YCTOMYMBOCTH.

OTTanBaHWE TPYHTOB OCHOBaHWI MOXHO MNPOU3BOAMTb CMOCOBaMM 3/1EKTPOOTTanuBaHUs,
NapooTTaMBaHMA WAW 3@ CYET APYrMX WCTOYHMKOB Tenna. [pM 3TOM [O/XHbl  ObiTb
NpeAycMOTPeHbl Mepbl Mo 0b6ecrneyeHUto YCTaHOBAEHHOW MPOEKTOM CTEMEHU YN/IOTHEHUA
OTTaAHHOrO rpyHTa.

6.4.4 inA orpaHuM4eHUA rNyb6UHbl OTTaMBaHUA TPYHTOB B OCHOBAHWW COOPYXKEHUA cneayeT
npeaycmatpuBaTb YCTPOMCTBO TEMJOU30MPYIOWMX MNOACLINOK WM  3KPaHOB, YyBeAMYEHUE
CONPOTUB/IEHMA Tensonepesadye MOJIOB NEpPBblX 3TAXKEW W ApyrMe MeponpuAtTvA no
YMEHbLUEHUIO TENNOBOrO BIMAHUA COOPYXKEHMA HA TPYHTbI OCHOBAHUA, a TaKKe cTabuamnsaunio
BEPXHEM MNOBEPXHOCTM MHOTO/JIETHEMEP3NOrOo FPYHTA (B TOM 4YMC/ie NpWU HecauBaloLLemcA
Ce30HHOMNPOMEP3AOLLEM CN0E) HUXKe FNYOMHbI 3aN0KeHMA NoAOoWBbl GyHAAMEHTOB MNyTEM
peryaMposaHMA TemnepaTypbl BO3AyxXa B NOANOAbAX UAN TEXHUYECKUX 3TaXKaX 343aHMNA COrNacHo
npuaoXKeHuto E.

6.4.5 MpucnocobneHne KOHCTPYKLMA COOPYKEHUM K HepaBHOMEPHbIM aAedopmaumnam
OCHOBaHWA JONKHO obecneunBaTbCcA:

a) yBe/MYEHMEM TMPOYHOCTM WM MPOCTPAHCTBEHHOWM ECTKOCTM 34aHUS, [0CTUrAaemoi
YCTPOMCTBOM MO3TAXHbIX, CBA3AHHbIX C NEPEKPbITUAMMU Kene300eTOHHbIX N aPMOKUPNNYHBIX
NOACOB, YCUNEHWEM APMMPOBAHMA KOHCTPYKUWUIM, 3aMOHONNYMBAHNEM COOPHbIX 31€MEHTOB
NepeKkpbITUA, YCUNEHUEM LUOKONbHO-PYHAAMEHTHOM 4acTM, PAaBHOMEPHbIM PACMONOXKEHUEM
CKBO3HbIX NOMNEPEYHbIX CTEH, @ TaKXKe Pa3pe3Kon NPOTAXKEHHbIX 34aHUIN Ha OTAENbHbIE OTCEKM
AJMHOM A0 NONYTOPHOM WMPUHbI 34aHUA;

6) yBennyeHnem noaaTaAMBOCTM U TMBKOCTU COOPYIKEHMA NYTEM PA3PE3KM ero KOHCTPYKLMUM
AedopMaLMOHHbIMM LIBAMU, YCTPONCTBOM LUAPHUPHbIX CONPAXKEHUIN OTAENbHbIX KOHCTPYKLMNA C
Y4ETOM BO3MOXHOCTU UX BbIPaBHUBAHMA N PUXTOBKM TEXHONOrMYECKOro 06opyaoBaHUA.

[onyckaetcs npeaycmaTpmMBaTb KOMBUHALMIO YKa3aHHbIX MEPONPUATUIA MPUMEHUTENBHO K
0COBEHHOCTAM  MPOEKTUPYEMOrO COOpyKeHuA. [lpu  3Tom, 6GecKapKacHble Kuable U
06LLecTBEHHbIE 34aHUA cneayeT, Kak NPaBuao, NPOEKTUPOBATb MO XKECTKON KOHCTPYKTUBHOM
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cxeme; anAa npomblilneHHbIX COOpy)KGHVIVI MOTYT NPUMEHATbLCA rmMbkme m I-(OM6VIHMpOBaHHbIe
KOHCTPYKTUBHbIE CXEMbI. U,OI-(O/'IbHO-d)YH,CI,aMeHTHny YacCTb 3ﬂ,aHVIl7I B TUMOBbLIX NPOEKTax cneayer
pa3pa6aTb|BaTb B HECKOJIbKMUX BaAPUaAHTaX, PACCYUTAHHbLIX MO NPOYHOCTUN Ha pPa3Hble npeaenbl
A0NYyCTUMbIX gedopmaumii OCHOBaHMA.

6.4.6 Mpn NCNONBb30BaHNN MHOTONETHEMEP3/IbIX TPYHTOB B Ka4eCTBe OCHOBAHMIM NO NPUHLUMNY
Il cnegyeT, Kak NPaBUIO, MPUMEHATb:

a) ANA COOPYMKEHUM C XKECTKOM KOHCTPYKTUBHOM CXEMOW, BO3BOAMMbIX Ha OTTAMBAOLLMX
FPYHTaX, - YCUNEHHble apMOMNoACaMM IeHTOYHble GYHOAAMEHTbI, B TOM YMCNE B BUAE YKECTKUX
NepeKpPecTHbIX JIEHT, BOCNPUMHMMAOWMX U NepepacnpesenAolmnx YCUAUA, BbI3BAHHbIE
HepaBHOMEPHOW OCaZKON OTTaMBAOLLErO OCHOBAHWA, @ B HEOBXOAMMbBIX CAy4yasx - MUTHbIE
dyHAaMeHTbI; Ha NpeABapUTENbHO OTTAAHHbIX U YNJIOTHEHHbIX FPYHTAX AOMNYCKAeTCA NPUMEHATb
cTon64yaTtble, NEHTOYHbIE U Apyrne BUAbl PYHAAMEHTOB HAQ €CTECTBEHHOM OCHOBAHWMM, A TaKXke
cBaiHble PyHAAMEHTbI, €Cn 3TO 06YCNOBAEHO FPYHTOBLIMM YCNOBUAMMU;

6) Ana CoopyKeHUn ¢ TMOKOIM KOHCTPYKTUBHOM CXEMOM - CTONIBYaTble M OTAENbHO CTOAWME
dyHAAMEHTbI NOA, KOJIOHHbI, TMOKME NeHTOYHble GYHAAMEHTbI, a8 B HEOOXOAMMbIX Cy4anx TakKe
cBaliHble pyHAAMEHTDI.

6.4.7 B cny4yasx, Korga B OCHOBAHWW COOPYXKEHWM 3a/eraloT CKanbHble WU  [pyrue
MaJIOCKMMAeMble NMPU OTTaMBAHWUW TPYHTbI, CneayeT MPUMEHATb cTonbuyatble GyHAAMEHTDI,
cBaMHble PyHOAAMEHTbI U3 CBAW-CTOEK, B TOM YMCAE U3 COCTaBHbIX U BypoHabueHbIX cBaM.

CBau cnepyet norpyatb, Kak NpaBuao, 6ypoonycKHbIM CNOCOBOM B CKBAXKWMHbI, ANamMeTp
KOTOPbIX HE MeHee Yyem Ha 15 cm npeBbiWwaeT HanbonbliMe pasmepbl NOMNEPEYHOro CeYeHun
CBaW, € 3aN0NHEHNEM CBOBOAHOrO NPOCTPAHCTBA LLEMEHTHO-MECYAHbIM UM APYTMM PacTBOPOM
No NPOEKTY. 3ae/IKy CBAN-CTOEK B CKa/IbHble TPYHTbl HAANEXUT NPOU3BOANTb B COOTBETCTBUM C
TpebosaHmamM CN 24.13330.

6.5 TpeGoBaHUs K UH:KEHEPHOI MOATOTOBKE TEPPUTOPUH

6.5.1 B npoeKTe oCHOBaHWI U GYHAAMEHTOB Ha MHOTONETHEMEP3/bIX TPYHTAX A0MKHbI ObITh
npeaycMoTpeHbl MEPONPUATUA MO MHMKEHEPHOW MNOAroTOBKe Tepputopun, obecneymsatolimne
cobntoaeHne pacvyeTHOro rmapPOreosIorMYeckoro U Tena0BOro PeXMma FPYHTOB OCHOBaHMA M
npeaoTBpaLLeEHNEe 3Pp03MK, PAa3BUTUA TEPMOKAPCTa U APYIrMX GU3NKO-reoIorMYeCcKnX NpoLLeccos,
NPMBOAALWMX K U3MEHEHUIO NPOEKTHOIO COCTOAHMA FPYHTOB B OCHOBAHUMN COOPYKEHUN NpU UX
CTPOUTENbCTBE M 3KCMyaTaLMK, a TaKKe K HeA0MNyCTUMbIM HapyLeHUAM NPUPOAHbIX YCA0BUIA
OKpy:Katower cpegbl. Pa3paboTKy meponpuaTMi HaANeXUT NPoBOAUTL B COOTBETCTBUMM C
TpeboBaHMaAMM CIM 116.13330. TpeboBaHMA K MHMKEHEPHO-IKONOTMYECKUM WM3bICKAHUMAM A5
CTPOMTENbCTBA YCTaHOB/EHbI B [1].

6.5.2 NHXeHepHaa NoaroToBKa OTAE/NbHbIX CTPOUTENbHbIX NAOWAA0K A0MKHA ObITb YBA3aHA
C obLen NHXKeHepPHON NoAroTOBKOM M BEPTUKAZIbHOM MIAHUPOBKOW TEPPUTOPUM 3aCTPOMKK B
COOTBETCTBMW C reHnnaHom W obecneymBaTb OPraHM30BAHHbLIN OTBOA, MOBEPXHOCTHbIX,
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HaaAMepP3/ZI0THbIX U MeXMep3/10THbIX BOA WU BOA CE30HHOOTTaumBawwero cn0A C Ha4dana
cTpoutenbCtea U B Te4eHne sKCnayatTauymMoHHOro nepmnoaa.

MoabesaHbie NyTM M HacbiNKM ANA MNPOXOMKAEHMA TPAHCMOPTHLIX CpeacTs U paboTbl
CTPOUTENbHOW TEXHUKM CNeayeT ycTpauBaTh A0 Hayana paboT no Bo3BeAeHUI0 pyHAAMEHTOB.

6.5.3 Ha TeppuTOpUM C MHOFONETHEMEP3/bIMU FPYHTAMU BEPTUKA/IbHYHO MAHUPOBKY
MeCTHOCTU celyeT NPOU3BOAMUTL, KaK MPaBMAO, NOACHINKOW. Mpu npuMeHeHMM B HE0H6X04MMBbIX
CNy4asnX CPE30K M BbIEMOK FPYHTA AOJIKHbI ObITb NPUHATLI MEPbI MO 3aLMTe BCKPbITbIX NbANCTbIX
FPYHTOB OT MNpPOTaMBaHWA, Pa3MbiBa M OMNON3AHWUA CKAOHOB. MOACHLINKY MOMHO BbINOJAHATDL
CN/IOWHOWM NO BCEN 3acTpamBaeMoWn TEPPUTOPUU UM NOL OTAE/IbHble COOPYXKEHUA UAU UX
rpynnbl Npu ycnosum obecnevyeHns cBO6OAHOrO CTOKA MOBEPXHOCTHbIX BOA,

6.5.4 MNMpn ncnonb3oBaHNUM MHOrofIeTHEMEP3bIX TPYHTOB MO NpPUHUMNY | NOACLINKY cneayeT
BbINONHATbL, KaK NPaBUN0, B 3MUMHUI Nepunos nociae npomeps3aHna Ce30HHOOTTaABLIEro Cnos
rPyHTa (He meHee yem Ha 0,2 m), nocne npeaBapUTENbHOM OYMUCTKM NOBEPXHOCTU FPYHTA OT
cHera. ToAwMHa M cnocob ycTponcTBa MNOACHLINOK MNPUHMMAKOTCA B 3aBUCMMOCTU OT WX
Ha3HaAYeHMA MepP3N0THO-TPYHTOBbIX U TMAPOre0I0rMYEeCKMUX YCI0BUNA.

Ha y4yacTkax C CMAbHONbAUCTbIMU TPYHTAaMWU M NOA3EMHbIMU NbAaMW CAefyeT ycTpauBaTb
CN/AOWHbIE MO MAOWAAM TENAoU30NPYIOLLME MOACLINKA WMAM 3KPaHbl, TOALWMHY KOTOPbIX
HeobxoAMMO yCTaHaBAMBAaTb pPacyeToM MO YCAOBMIO MNPeAOoTBpalleHUs npoTaMBaHMA
NOACTUNAIOWENO /NbAMUCTOrO TPYHTa COTMNAcHO YKasaHMAM 8.2 W UCKAKOYEHMA MNOBbIWEHUA
NPUPOAHbLIX TEMNEPATYP MHOTONIETHEMEP3/bIX FPYHTOB. YCTPOMCTBO NOACHINOK, UCMONb3YEeMbIX
B KauecTBe OCHOBAHWI COOPYXEHWUI, cneayeT NPouU3BOAUTbL COrNAcHO yKasaHuam 6.3.14.

Mpn HeobXo4MMOCTU MOHUMKEHUSA NPUPOAHbIX TEMMNEPATYP CUAbHONbAUCTLIX TPYHTOB U
NOA3EMHbIX /IbA0OB B LENAX MCKAKOYEHUA MPOLLECCOB MON3yyectu (npunoxenne W) BO Bpemsa

3KCMN/ayaTauMOHHOIO nepuoa, cieayeT npeaycMaTpuMBaTbh aKTUBHYH TepmocTabuamnsauyumio
rPYHTOB OCHOBAHMA C NOMOLLbIO yCcTaHOBKK COY.

6.5.5 Mpn McNonb30BaHNN MHOTONETHEMEP3/IbIX TPYHTOB B KAYeCTBE OCHOBAHM NO NPUHUMUNY
Il BEpTMKaNbHYO NJAAHMPOBKY AOMNYCKaeTCA OCYLWeCTBAATb MNOACbINKAMW N BbleMKaMU TPYHTa.
MoAcbINKM HagnexuT ycTpamBaTb, KakK MNpaBuao, NO OTTAaAHHOMY [PYHTY CNOA Ce30HHOro
npomep3aHnA-oTTanBaHUA. BbleMKM rpyHTOB A0ONYCKAeTCA BbIMOAHATb HAa HENPOCAaAO0YHbIX NpU
OTTaMBaHUW FPYHTAX UAKW eCn NpesyCcMOTPEHO npeanocTpoeyHoe OTTauBaHUe U ynaoTHeEHMe
FPYHTOB NOA COOPYXEHUAMM.

YpoBeHb MIAHMPOBOYHbBIX OTMETOK, BbICOTY MOACHINOK, rMyOUHbI BbIEMOK FPYHTOB, YK/JOHbI
BOAOOTBOAALLEN CeTM cneayeT MNPUHUMATb C YYETOM pPaCYeTHbIX OCAZOK TPYHTOB MpU
oTTaMBaHMWU. B Heobxoammbix cnydasax (CMAbHONbAMUCTbIE, 3aTOPdOBAHHbIE MAU UMeloLMe
HEepPaBHOMEPHYI /IbAUCTOCTb FPYHTbI) CneAyeT OCYLLeCTBAATb YaCTUYHOE OTTaMBaHWE WK
3aMeHyY rPyHTOB BEPXHEr0 IbAUCTOrO C/10A UAM YCTPOUCTBO TEMN03aLLUTHBIX SKPAHOB COMNACHO
6.4.4.
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Mpn BbICOKOM YypOBHE MOA3EMHbIX BOA HGO6XO,CI,VIMO npeaycmaTtpmBatb mepbl NO
npeaoTBpaleHnto OﬁBO,CI,HeHVIﬂ 3aI'I'IY6ﬂeHHbIX noaBasioB UIN TEXHUYECKUX aTaxen 30aHNA:
noaHATUE YPOBHA NNAHUPOBOYHbLIX OTMETOK, YCTpOHCTBO APeHaXa, I'IpOTMBOd)VIﬂpraLI,VIOHHbIe
3aBecCbl, B TOM 4ucne nbaorpyHTosbie U T.M. I'Ile NPOEeKTNpoBaHUU I'IpOTVIBOd)VIﬂpraLI,VIOHHbIX
3aBec BOAHbIN 6anaHc Nog3eMHbIX BOA, Ha 3aCTPANBAEMON TEPPUTOPUM A0/IXKEH OblTb COXPaHEH.

6.5.6 B coctaBe MeponpuATUIN NO WMHXEHEPHON MNOAroTOBKE TEPPUTOPUWU [O0MKHbI OblTb
npeaycMoTpeHbl NPUPOAOOXPAHHbIE MEPONPUATUA, HaMNpaBiAeHHble Ha BOCCTAaHOBAEHUE
HapyLUEeHHbIX B NpoLecce CTPOUTENbCTBA NPUPOAHbIX YCIOBUI, B COOTBETCTBUM C 16.4.

6.5.7 [Ana obecneyeHns YCTOMYMBOCTM W IKCNAYATALMOHHON NPUrOAHOCTU 34aHUA WU
COOPY}KEHUWA NPU MNPOKNAAKE HAPYKHbIX CETEN CUCTEM BOAOCHAbXKeHMA, KaHanusauuu,
TENNOCHAabXKeHUA cnepyeT NpeAycMaTpMBaTb, Kak MPaBMAO, TOT XKe MPUHLUMN UCNOb30BaHMA
MHOTFO/IETHEMEP3/bIX TPYHTOB B KAYeCTBE OCHOBAHWI, KOTOPbIA NPUHAT ANA 34aHUKA U
COOpPY)KEHUN, pa3MeLlaemMblX HAa OAHHON TeppUTOPUM 3aCTPOMKU. [pUMEHEeHMe PasIUYHbIX
NPUHLMNOB A0MNYCKaeTCA Npu yCAOBMWU NPOKNALKM CETeW, KaK MPaBWU/IO, B KaHA/laXx Ha TaKoOM
PacCTOAHMM OT 34aHUIN U COOPYXKEHWUIN, NPU KOTOPOM HE NPOU30ONAET U3MEHEHUA PaACYETHbIX
TemnepaTyp OCHOBaHWI 343HUA U COOPYXKEHWN, WUAM NPU NPUMEHEHUU [PYrUX Mep,
npeAyCMOTPEHHbIX 6.1.5.

BBOAbI 1 BbIMYCKU MHXKEHEPHbBIX CETEN B 34aHUAX U COOPYKEHUAX U MPOKNAAKY 3TUX CETEN
B NOANONbAX WU TEXHUYECKUX 3Taxax CAeAyeT OCYWEeCTBAATb MO NPUHLMNY MCNOAb30BaHUA
MHOT0/IeTHEMEP3/1bIX TPYHTOB, MPUHATOMY A4 AaHHOTO 34aHUA MU COOPYKEHUA. KOHCTPYKUUA
BBOJOB M BbIMYCKOB A0/KHa ObiTb TaKOW, YTOBbI NPM MCNONb30BaHUM MHOTFOIETHEMEP3bIX
FPYHTOB B KayecTBe OCHOBaHWA MO MNPUHUMNY | MCKAOYanacb BO3MOXHOCTb MECTHOrO
OTTaMBaHMA TPYHTOB WAM MNOBbIWEHUA (NPOTMB YCTAaHOBAEHHOW B MNPOEKTE) WUX pacyeTHOW
TemnepaTypbl, @ NPWU WMCMONb30BaHMM TPYHTOB B Ka4yecTBe OCHOBaHMA Mo npuHuuny Il -
YCKOPEHHOro MEeCTHOro OTTamMBaHMA W, KaK C/AeAcTBMe, YBE/NYEHHON HepaBHOMEPHOCTU
Aedopmaummn ocHoBaHUA GyHAAMEHTOB.

7 PacyeTt ocHOBaHUil U (P)YHIaAMEHTOB
7.1 O0mue ykazaHus

7.1.1 MNpn NPOEKTUPOBAHUN OCHOBAHUN WM GYHOAMEHTOB COOPYMKEHWUIM, BO3BOAUMBIX HA
MHOTONEeTHEMEP3/bIX TPYHTAX, CneayeT BbIMONHATb TENJOTEXHUYECKME pPacyeTbl OCHOBAHUA U
pacyeTbl OCHOBaHMA U (YHOAAMEHTOB Ha CWUIOBble BO3A4ENCTBMA. B pacyeTax OocHOBaHMA M
bYHAAMEHTOB HAZNEXKUT YUNTbIBATb MPUHLMUMN UCNONb30BAHUA MHOTO/IETHEMEP3/bIX TPYHTOB B
KauyecTBe OCHOBAHMA, TEM/IOBOE U MeXaHMYEeCKOe B3aMMOAENCTBNE COOPYKEHUA M OCHOBAHMUA.

7.1.2 OcHoBaHUA U dyHAAMEHTbI cnegyeT paccynTbiBaTb MO ABYM rpynnam npeaenbHbixX
COCTOSIHUIA: MO NepBOM - MO Hecyllen cnocobHoCTU, No BTOpOM - No aedopmaumsam (ocagKkam,
npornbam v np.), 3aTPYAHAOWMM HOPMA/IbHYHO 3KCMIyaTauMlo KOHCTPYKUMI COOpPYKeHUs, a
3N1eMEeHTbI Kene3ob6eTOHHbIX KOHCTPYKLMIA - U NO TPELWMHOCTOMKOCTMU.
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|-|pl/| pacyeTte no npegenbHbIM COCTOAHUMAM HecCylwyro CNocobHOCTb OCHOBaHUA U ero
oXunagaemblie Aed)oplv\au,mm cnenyet yCtaHaB/IMBATb C yH4ETOM TEMMNEPATYPHOro peXXmma rpyHTos
OCHOBaHKVA, a Npwn npuHuMne | - TakKe ¢ yd4yeTom npogonKnTtenbHOCTU AGVICTBMH Harpy3okK u
PEe0NIOrMYECcKMX CBOUCTB FPYHTOB.

@PyHOaMEHTbl KaK 31eMeHTbl KOHCTPYKUMI B 3aBUCMMOCTM OT MX MaTepuana caepyet
paccuMTbiBaTb B COOTBETCTBMU € TpeboBaHmamm CMN 16.13330, CN 35.13330, CMN 63.13330, CN

64.13330. PacueT ykasaHHbIX KOHCTPYKUUI NpuUBeAeH TakxKe B [4] 1 [5].
7.1.3 PacyeT oCHOBaHUM cnepyeT Npou3BOANUTb:

a) NpM UCNONb30BAHUM MHOFOJIETHEMEP3/bIX TPYHTOB MO NpuHUMNy |: no Hecywen
CcnocobHOCTU - ANs TBEPAOMEP3/IbIX FPYHTOB; NO Hecyllen cnocobHocTn 1 gedopmaumnam - gns
NAaCTUYHO-MEP3bIX U CUNBbHONBAMCTbIX TPYHTOB, @ TaKKe NOoA3EeMHbIX NIbA0B;

6) nNpu WMCNONb30BaHMM MHOTFOSIETHEMEP3/bIX TPYHTOB MO NpuHUMNy Il: no Hecyuwewn
CNOCOBHOCTU - B C/Iy4anx, NpeaycMmoTpeHHbIx C 22.13330; no aedopmaLMam - BO BCEX C/IyYaAX,
npu 3TOM ANA OCHOBAHWM, OTTAMBAIOWMX B MpoLecce 3KCNAyaTauum COOPYXKEeHUA, pacyeT no
AedopmMaumMAM HaAANEXUT NPOU3BOAUTL M3 YCNAOBUA COBMECTHOM paboTbl OCHOBaHMA W
COOpYyXeHus.

PacueT ocHoBaHMi no pedopmaumam cneayet NPOM3BOAUTb Ha OCHOBHblE COYeTaHuA
HarpysoK 1 BO34eNCTBMIN; pacyeT No HecyLLen cnocobHOCTM - Ha OCHOBHbIE M 0COOble coYeTaHus
HarpysoK 1 BO34encTBUN.

7.1.4 Harpy3kn n BO3AeNCTBMA, NepedaBaemMble Ha OCHOBaHWA COOPYXKEHMEM, ciedyer
YyCTaHaB/IMBATb PAacyeTOM B COOTBETCTBUM C TpeboBaHmammM CN 20.13330 ¢ y4eToM yKasaHui CN
22.13330, CM 24.13330, a A4NA OCHOBaHMW OMOp MOCTOB M Tpyb nog Hacbinamu - cornacHo CN
35.13330.

MpW UCNONb30BaHUM MHOTFONETHEMEP3/bIX TPYHTOB NO NPUHLUMNY |, €CAY FPYHTbI OCHOBaHUA
HaxoA4ATCA B TBEPAOMEP3/IOM COCTOAHUK, @ TaKXKe B CAydanx, npegycMmaTpmaemMbix CM 22.13330,
HarpyskM W BO34ENCTBMA HA OCHOBaHME [OMyCKaeTca HasHayaTb 6e3 yyeTa UX
nepepacnpeaeneHma HaadyHAAMEHTHbIMU KOHCTPYKLMUAMM COOPYKEHMA.

Mpn Mcnonb3oBaHNMM MHOFONETHEMEP3/bIX FPYHTOB B KayecTBe OCHOBaHMA Mo npuHuumny |l
Harpy3ku Ha OCHOBaHMe cnepyeT onpeaenaTb, Kak NpaBuao, C Yy4€TOM COBMECTHOM paboTbl
OCHOBAHUA U COOPYKEHUA.

7.1.5 Harpy3ku 1 Bo3genctama, KotTopble no CM20.13330 MOryT OTHOCUTLCA KaK K A/IUTENbHBIM,
TaK M K KPaTKOBPEMEHHbIM, MPU pacyeTe Mep3/iblx OCHOBAaHMW MO Hecylwen cnocobHocTu
AO/MKHbI OTHOCUTLCA K KPAaTKOBPEMEHHbIM, @ MPW pacyeTe OCHOBAaHWM No gedopmaumam - K
ONNTENbHbIM.
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BO3,CI,el7ICTBMF|, Bbl3BaHHbl€ OCaAKaMU TPYHTOB Npu NpeayCcCMOTPEeHHOM B NPOEKTe OTTanBaHUU
UX B Npouecce sKCcnayatTaunn coopyxeHumAa, cnegyet OTHOCUTb K OJIUTE/IbHbIM, BO3LI,€V1CTBVIF|,
CBA3aHHble C BO3MOXHbIM NpPOTaMBaHNeEM WU MNPOCadKaMU TPYHTOB NpnU HapyweHUAX
9KCNNYyaTaUMOHHOIO peXXmnma COopyxKeHuna, - K ocobbim.

7.2 Pacuer ocHOBaHHMII W (YHIAMEHTOB NPH HCHOJb30BAHMH MHOIOJIETHEMeP3JIbIX
TPYHTOB IO NpUHIMIY [

7.2.1 PacyeT OCHOBaHUI ¢GyHAAMEHTOB NO NEPBOMN rpynne npeaenbHbiX COCTOAHMIA (no
HecyLlel cnocobHOCTM) NPOM3BOAMUTCA UCXOAA U3 YCIOBUSA

F < Fu/yn, (7.2)

rae F - pacyeTHadA Harpyska Ha OCHOBaHUe;

Fu - Hecywwasa cnocobHOCTb OCHOBaHUSA, onpeaensaeman pacyetom (7.2.2), a N8 OCHOBAHWUM
CBalHbIX GYHAAMEHTOB - AOMNONHUTENBHO U NO AaHHbIM MONEBbIX UCMbITAaHUI cBal (7.2.11) n
CTaTUYECKOro 30HANPOBaHUA (NpunoxeHune N);

Yn - KOIQOUUMEHT HAAEKHOCTU NO OTBETCTBEHHOCTM COOPYXKEHWA, NPUHMMAEMbIA B
COOTBETCTBMMU C TpeboBaHMAMM CM 22.13330 B 3aBMCMMOCTU OT BUAA U YPOBHA OTBETCTBEHHOCTMU
COOpPYKEHMA, a 1A OCHOBAHM ONOP MOCTOB - COrnacHo CM 35.13330 v yKa3aHuam 12.13.

7.2.2 Hecywas cnocobHocTb ocHOoBaHMA Fy, KH, BEpTUKaNbHO Harpy»KeHHOM BUCAYEN CBaU UK
cTonbyaTtoro ¢pyHAameHTa onpegensetca no dopmyne

il (7.2)

F, = “'f:.fl:(R‘i T :R:’.:'i

roe Yt - TeMnepaTtypHbli KOIGOULMEHT, YUUTLIBAIOWMNIA U3MEHEHNA TeMNepaTypbl FPYHTOB
OCHOBaHMA N3-3a C/ly4alHbIX U3MEHEHMN TeMMnepaTypPbl HAPYKHOIo BO3AyXa, onpeaensercs no
YKa3aHUAM NpUNoxKeHusa ;

Yc - KO3bbUUMEHT ycnosuii paboTbl OCHOBAHWA, MPUHUMAEMbIN NO YKa3aHUAM 7.2.4;

R - pacyeTHOe COMPOTUBNAEHWE MEP3/I0r0 FpyHTa NOA HUMKHMM KOHLOM CBav WAW Nop,
noAoLwWwBowu ctonbyatoro pyHAameHTa, KMa, onpeaenaeTca COrnacHo ykasaHuam 7.2.3;

A - nnouwaab NoAoLWBbl cToN64aToro GyHAaMeHTa UK NAOLLAAb ONUPaHMA CBaMW Ha rPYHT, M2,
NPUHMMaEMas ANA CNOLWHbIX CBalt paBHOM NaoWaaM X NonepeyYHoro ceveHus (Mam naowaam
YyWMpPEHUA), ANA MNONbIX CBaW, MOTPYXKEHHbIX C OTKPbITbIM HUMXHMUM KOHLUOM, - Naowaau
NOMNEpPeYHOro ceyeHUs cBauM OpPyTTO NPU 3aMNO/IHEHUU €€ MNONOCTU LLEMEHTHO-MEeCcYaHbiM
PacTBOPOM MAM FTPYHTOM Ha BbICOTY HE MeHee Tpex ANameTpoB CBau;

Rafi - pacyeTHoe CONPOTUBNAEHWE MEP3/IOro rPyHTa MAM TPYHTOBOrO PacTBOpa CABWUrY Mo
H6OKOBOW MOBEPXHOCTU CMeEP3aHUA cBan uUam ctonbyaTtoro dpyHaameHTa B npeaenax (i-ro cnos
rpyHTa, KMa, onpeaensaemoe CornacHo ykasaHuam 7.2.3;
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Aaf,i - naowadb NOBEPXHOCTU CMepP3aHUA i-ro cnos FPYHTa C 6oKoBOW NnoBepxXHOCTbIO CBAMU, a
anAa cTonbuaToro dJYH,CI,aMeHTa - naoWwaab NOBEPXHOCTU CMeP3aHUA TPYHTA C HUXHeNn CTyneHbio
dyHOameHTa, M%;

1 - YNCNO BblAeNEeHHbIX NPU pacyeTe CN0eB MHOrosiIeTHEMEP3/10ro rpyHTa.
MpumeyaHua

1 Mpu pacyeTe Hecylen cnocobHOCTM OCHOBAHUA cTon64YaToro GyHAameHTa CUbl CMepP3aHuA FPyHTa,
onpeaensemble BTOpbIM cnaraembim ¢opmybl (7.2), yYUTbIBAIOTCA TOIbKO NPWU YCAOBUMU BbINOAHEHUA
06paTHOM 3aCbINKK Nasyx KOT/I0BaHa BAAXHbIM rPYHTOM, YTO AO/IXKHO 6bITb OTMEUYEHO B NPOEKTE.

2 B cnyyanx, Korga cioli Ce30HHOr0 MPOMeP3aHUA - OTTaMBAHMA He CIMBAETCA C MHOTO/IETHEMEP3/1bIM
rPYHTOM, HecyLlyto cnocobHOCTb CBald B Npegenax HEMepP3/10ro CNoA FPYHTa AOMNYCKaeTCa y4MTbiBaTb NO
CM 24.13330. Mpux 3TOM AO/KHbI 6bITb NPEAYCMOTPEHbI MEPbl NO CTabMAM3aLNM BEPXHEN NOBEPXHOCTU
MHOTO/IeTHEMEP3/IOr0  FPYHTa, a pPacyeTHble COMPOTMBNEHUA  TaJIMKOBbIX TPYHTOB  (Kpome
KPYMHOOO/OMOYHBIX M MECKOB CO CTEMEeHbl BAAXKHOCTM He npesblwatowen 0,8) BAoNb GOKOBOIM
NOBEPXHOCTU CBai, NpPUHMMAemble MO HopmaTuBHbIM Tabnuuam CIMN 24.13330, cneayet 6patb C
NOHWUNKaOLWMMM KosddUuLmeHTamm: 0,8 - oA FAUHUCTBIX FPyHTOB, 0,9 - ANA NecyYaHblX BOAOHACILLEHHbIX
rPYHTOB; ANA APYTUX FPYHTOB NOHMMKatoWwme KoadpduLUMeHTbl ONpeaensatoT No ONbITHbIM AAaHHbIM.

7.2.3 PacuyeTHOe gaBneHuMe Ha Mep3/blit TPYHT Nod noAowBoi dyHAameHTa R U pacyeTHble
CONPOTUBJIEHUA MEP3N0ro rPyHTa UK TPYHTOBOrO pacTBopa CABUIY NO NOBEPXHOCTU CMEP3aHUA
byHOoameHTa Rgf YCTAHABAMBAOTCA NO  AaHHbIM  UCMbITAHWIMA TPYHTOB, NPOBOAUMBIX B
cooTBeTCcTBMM € [OCT 12248, ¢ yueToM KO3bduLMEHTA HALEKHOCTU MO FPYHTY Yg, NPUHUMAEMOMY
COrnacHo 5.8, M pacyeTHbIX TemnepaTyp rPyHTa ocHoBaHuA Tm, T; n T, onpepenaembix
TenJo0TeEXHNYECKMM pacyeTom no 7.2.7.

Mo pesynbTaTaM UCMNbITaHUIA FPYHTOB LIAPMKOBLIM LUTAMNOM WAW Ha OAHOOCHOE CXaTue
pacyeTHble 3HayeHuA R, KlMa, BbluMcAAOTCA No popmyne

R= 5,7Cn/’Yg + 'Yld, (73)

roe Cn - HOPMATUBHOE 3HaYeHMe NpeaenbHO ANUTENbHOrO cuenaenus, Kla, npuHUMaemoe
PaBHbIM: Cn = Cegn NPW UCMbITAHUAX FPYHTOB LUAPMKOBbLIM LUTAMMOM U Cp = 0,5Rcn - NpY MCMbITAHUAX
Ha O4HOOCHOE CXKaTWe, TAe Cegn U Ren - COOTBETCTBEHHO NPEAENBHO AIUTENbHOE SKBUBANIEHTHOE
CUuenieHne N conpoTUBEHUE FPYHTA OAHOOCHOMY CXaTUIO;

Yi - pacyeTHOEe 3HauYeHue yaeNbHOro Beca rpyHTa, KH/m3;
d - rnybuHa 3anoxeHusa pyHaameHTa, m;
Yg - KOIOOULMEHT HAAEKHOCTM NO FPYHTY.

HopmaTnsHoe 3HayeHue ¢, JONYyCKaeTcA NPUHMMATL COMNaCHO YKa3aHMAM peKoMeHAyemoro
npuUaoXKeHua /.
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B cnyyanx, npeaycmMoTpeHHbIX 5.9, pacyeTHble 3HaYeHUA R U Rqr ONYCKaeTca NPUHMMATL Mo
Tabavuam npunoxexus B.

Mpw pacyeTax Hecyuwie cNocobHOCTU OCHOBaHUM 3Ha4yeHMA R cnesyeT NPUHUMATL: ANA
CBaMHbIX GYHAAMEHTOB - NPU pacyeTHOM TemnepaType rpyHTa T, Ha rnybuHe z, paBHol rnybuHe
NOrpY*KeHUA cBau; gna cTonbuatbix PyHAAMEHTOB - NPU pacyeTHON TemnepaType rpyHTa T, Ha
rnybuHe 3anoxeHna noaowsbl GyHAAMEHTA.

PacueTHble conpoTuBaeHna casury Rqri cnegyeT NpUHMMATh: ANA CBAMHbIX GYHOAAMEHTOB -
npu TemnepaType rpyHTa T, Ha rAybuMHe cepeauHbl i-ro cnoA rpyHTa; Ans cronbyaTbix
dyHAAMEHTOB - NpU TemnepaTtype rpyHTa Tm Ha rybuHe, COOTBETCTBYIOLWEN cepeamHe HUMKHEN
cTyneHn pyHOaMeHTa.

Mpu pacyetax Hecywerd CNOCOGHOCTM OCHOBAHMA BUCAYEN CBau, PACMOJIONKEHHOW B
OAHOPOAHbIX MO COCTAaBy MHOFO/NIETHEMEP3/bIX TPYHTaXx, no dopmyne (7.2) 3HayeHUAa Rqf
NPUHUMaETCA Npu cpeaHel (3KBMBANEHTHOM) TemnepaTtype rpyHTa Te (7.2.7).

[Ons GypoOnyCKHbIX CBali pacyeTHoOe COMPOTUB/IEHME CABUTY HeobxogMmo NPUHMMATb
HaMMEHbLLMM M3 3HAYEHWUI CABMIA NO NOBEPXHOCTM CMEP3aHUA CBaW Rgf M CABUIA NO FPYHTY UK
bypoBoMy pacTBOpy Rsh; Ana 6ypoHabuBHbIX cBalh - N0 3HavyeHUto Ry Mpun pacyeTte Hecywen
CNOCOBHOCTN KOMBWHUPOBAHHbLIX CBal (AepeBOMEeTaNIMYeCcKUX, COOPHO-MOHONMUTHBIX U Ap.)
3HaYeHuA Rqf cnegyeT NPUHUMATL C Y4ETOM HEOANHAKOBOM MPOYHOCTU CMEP3aHMUA C TPYHTOM UX
Pa3NIMYHbIX 31€MEHTOB B COOTBETCTBUM C YKa3aHUAMM NpuioskeHus B.

Ons ceait (Kpome 6yp0o3abmBHbIX), ONMPAEMbIX HA NecYaHO-LWEeHEHOUYHYIO NOAYLLKY BbICOTOM
He MeHee Tpex AMaMeTPOB CKBAXKMHbI, NP ANaMeTpe CKBaXKMHbI He 6osiee NonyTopa AMaMeTpoB
CBaM, pacyeTHoe 3HayeHWe R AONyCKaeTca NPUHMMATb A1A TPYHTA NOAYLWKM, a 3HavyeHue A -
paBHbIM naowaam 3abos ckBaxKuHbI. [pU oNMPaHUKM CBa Ha NbAUCTbIE TPYHTbI C NbAUCTOCTbLIO |

> 0,2 pacyeTHble 3Ha4YeHUs R cneayeT NPUHUMATL C NOHMMKAOWUM KoabpdnuneHTom n; =1 - jj.

[NnAa KpaTKOBPEMEHHbIX HArpy3oK C BpemMeHem JAeWCTBUA t, PaBHbIM MAM MEHbLUMM
NPOAO/IKUTENBHOCTU MEPepPbIBOB MEXAY HWMM, pacyeTHble 3HayeHus R U Rgr ponyckaetca
NPUHUMATb C NOBblWAOWMM KO3OPUUMEHTOM Nn: (KPOME OMOpP MOCTOB) B COOTBETCTBMMU C
AaHHbIMK Tabanupl 7.1.

Tabnuuya 7.1
Bpema gencTBus Harpysku t, 4 0,1 0,25 0,5 1 2 8 24
Koadduumenr n; 1,7 1,5 1,35 1,25 1,2 1,1 1,05

7.2.4 KoadduumeHT ycnosui paboTbl OCHOBAHUA Y. MpUHMMaeTcA no Tabauue 7.2 B
3aBMCMMOCTM OT BUAA M CNOCO60B yCTpoKrcTBa GyHAAMEHTOB (KpOMe Onop MoCTOoB).

Tabnuuya 7.2
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. KoadpodumumneHt
Buabl dyHAAMEHTOB M CNOcobbl UX YCTPOMCTBA

Ye
Cronbuatble n apyrve suabl GyHAAMEHTOB Ha eCTECTBEHHOM OCHOBaHUU 1,0
To e, Ha NoACbINKax 0,9
BypoonyckHble cBauM C NMPUMEHEHWEM [PYHTOBbIX PAcTBOPOB, MPEBbIWAKOWMUX MO 1,1
NPOYHOCTN CMeP3aHMA BMELLAoLWMe FPYHTbI
To ke, Npu PaBHOMEPHOM NPOYHOCTU FPYHTOBbLIX PACTBOPOB M BMELLAIOLLETO FpyHTa 1,0
OnyckHble 1 bypoHabuBHbIe cBau 1,0
BypoobcagHble, 3abMBHble U Bypo3abuBHbIe CBaW NPU AUMAMETPE UAEPHbIX CKBAXKMH 1,0
meHee 0,8 anameTpa cBak
Bypo3abusHble Npu bonbliem AuameTpe NMAEPHbIX CKBAXKMH 0,9

3HaueHna KoadpduumeHTa Y., npuBeseHHble B Tabnuue 7.2, AOMyCKaeTcA YyBeAUYMBATb
NPOMNOPUMOHANAbHO OTHOLIEHUIO MONHOW HarpyskuM Ha ¢GyHAAMEHT K CYMMe MOCTOSIHHbIX W
ANNTENbHbBIX BPeMEHHbIX Harpy3ok, Ho He 6onee yem B 1,2 pasa, ecau pacyeTHble 3HaYeHuA
AedopmaLmit OCHOBAHUA NPM 3STOM He ByAyT NPeBbIWaTb NPeAebHO A0NYCTUMbIX 3HAYEHWUIA.

7.2.5 Mepepaya Ha ¢yHAAMEHTbl MPOEKTHbIX HAarpy3oK A0MycKaeTca, Kak npasuao, npu
TemnepaTtype T[PYHTOB B OCHOBAaHWW COOPY)KEHUA He Bblle YCTAaHOBNEHHbIX Ha
9KCM/yaTaLMOHHbIM Nepuos, pacyeTHbIX 3HayYeHWin. B HeobxoauMmbix cnydasx crepyet
npeaycmMaTpuBaTb MeponpuaTMA Mo npeaBapuTeNbHOMY (40 3arpyeHus ¢yHAAMEHTOB)
OXNAXKAEHUIO MNACTUYHO-MEP3/blX TPYHTOB (6.3.5) A0 YCTAHOB/IEHHbIX PACcYeTOM 3HaYeHuM
TemnepaTtypbl.

Mpwn cooTtBeTcTBYIOLWEM 060OCHOBAHMM PacyieToM OCHOBaHMA No aAedopmaumam agonyckaeTca
3arpykaTb PyHAAMEHTbI NPU TEMNEPATYpPaXx rPYHTA Bblle PACYETHbIX, HO He Bbile 3HaYeHuUn: T
= Tpr- 0,5 °C - ANA necyaHbIX U KPYNHOOBNOMOUHBIX TPYHTOB U T = Tpr- 1 °C - gNA TANHUCTBIX, T4e
Tuf - TEMNEpaTypa Hayana 3amep3aHuaA rpyHTa (b.5). Hecywan cnocobHocTb ocCHOBaHMA Fy B 3TOM
cayyae A0KHa onpeaenaTtbCa NMPW pacyeTHbIX TemnepaTypax rpyHTa, ycTaHaBAMBaemblx 6es
yyeTa TensjoBOro BAMSAHUA COOpPYXKeHus no dopmyne (7.8), NnpuHUMas KO3GOUUMEHT y: No

pacuery.

7.2.6 PacyeTHble TemnepaTypbl rPYHTOB Tm, T; n T. onpeaenarTcA pacy4eTom TENA0BOro
B3aMMOAENCTBUNA COOPYHKEHNA C MHOTONETHEMEP3/IbIMU FTPYHTAMKW OCHOBAHMA B MEPUOANYECKM
YCTAQHOBMBLLUEMCA TEMNIOBOM PEXMME C YY4ETOM MEPEMEHHbLIX B FrOA40BOM MNeEpUOEe YCA0BUM
TennoobmeHa Ha NOBEPXHOCTM, GOPMbl M PA3MEPOB COOPYKEHUA, TNYOUHbI 3aN0XKEHUA U
pacnonoxeHua GyHOAMEHTOB B N1aHe, a TaKXKe TEMNJIOBOro pPeXXMma COOPYKEHUA U NPUHATbIX
cnoco60B 1 cpeacTB COXPAHEHNA MEP3/1I0r0 COCTOAHUA FPYHTOB OCHOBAHUA.
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|_|pl/| pacyeTax MHOroneTHemep3nbix OCHOBaHMU No Hecyu.l,el7| cnocobHocTU U ﬂ,ed)oprv\au,vmm
pacyeTHble TeMmnepaTypbl TPYHTOB Tm, T:nTe cneanyet NnpUHUMaATb PaBHbIMWU:

Tm - MaKCMMaNbHOW B rogOBOM Mepuoae TemnepaType rpyHTa B YCTaHOBMBLUEMCSA
9KCNAyaTaLMOHHOM peXMmMe Ha rnybuHe 3anoxKeHus ¢yHAaMeHTa Zq, OTCYMTbIBAaEMOW OT
BEPXHEN NOBEPXHOCTU MHOTONETHEMEP3/IOTO FPYHTA;

Te - MAaKCMMANbHOM B rOA0BOM Nepuoae cpeaHer no raybuHe 3anoxeHusa GyHAAMEHTa Zg
TemnepaType MHOrO/IETHEMEP3/IOrO FPyHTa B YCTAHOBMBLUEMCA IKCMJ/IyaTaLMOHHOM peXunme
(3KBMBaNeHTHasA TemnepaTtypa rpyHTa);

T; - Temnepatypa MHOrONETHEMEP3/IOro rPyHTa Ha AaHHOW rnybuHe z OT ero BepxHel
NOBEPXHOCTU, NPMHUMAEMOMN HA MOMEHT YCTaHOB/IEHUS TemnepaTypbl Te.

7.2.7 Ans ocHOBaHWI cBaMHbIX, CTONOYATbIX U APYrMX BUAOB PYHAAMEHTOB COOPYHKEHUN C
XO/IOAHbIM (BEHTUAMPYEMbIM) NMoAMNoOAbEM, Oonop TPyboNpoBOAOB, NNMHUIA 3/1EeKTponepeaaym,
aHTEHHO-MaUTOBbIX COOPYXEHUN, KpOMe OCHOBaAHMN ONOP MOCTOB, pacyeTHble TemnepaTypbl
rPYHTOB Tm, T; 1 T, AONyCcKaeTca onpeaensatb No popmynam:

0714 ocHoB8aHUl coopyxeHull ¢ X0M0OHbIM M0ONoALEM

nog, cepeAinHoOM COOPYKeHUA

Tmze=(To- be)O(«m,z,e +(To- To)ky + Thof, (7.4)
NoJ, Kpaem CoopyXeHuA
Tm,z,e = (T’O - be)OCm,z,e + (TO - rO)(O,SOCm,z,e + kZ) + be, (75)
noA, yrnamm coopyKeHus
Tm,z,e = (T’O - be)OCm,z,e + (TO - rO)(O,SOCm,z,e + k3) + be, (76)

015 onop AuHuli 3nekmponepedayu, AHMEHHO-MA4YMOoBbIX COopyHeHuUli u mpybonposooos

Tm,ze=(To- be)OCm,z,e ks + Thf, (7.7)

rae  To - pacyeTHas cpegHerofoBas Temnepatypa Ha BepxHel MNOBEPXHOCTU
MHOrONETHEMEP3/IOr0 FPYHTa B OCHOBAHUWM COOpYy)KeHus, °C, onpeaensemas COrNacHo

npuaoxeuuto ;

Tbf - TEMNEpPATYPa Havana 3amep3aHna rpyHTa, °C, onpeaensemas CornacHo NPUNOXKEHUIO B;

To - pacyeTHaa cpegHerogosasa TemnepaTypa rpyHTa, °C, onpeaendaemasa coOraacHo
NPUNOXKEHUo [;

Om, Oz N Ole - KOIGOULMEHTbI CE30HHOIO M3MEHEHUA TemnepaTypbl rPYHTOB OCHOBAHMUS,
NPMHMMaembIX No Tabaumue 7.3 B 3aBUCMMOCTM OT 3HAYEHMA NapameTpa
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zZJc A .,
\) S5 051405
7 (u™),
roe z - rnybrHa oT KpOBAM MHOTONIETHEMEP3OTO FPYHTa, M;
Cr - o6bemHas Tennoemroctb, Ix/(m3-°C), onpeaensemble COrNacHo NPUNOXKEHMUIO B;

Af - TENNONPOBOAHOCTb Mep300ro rpyHTa, BT/(m3-°C), onpeaensemble COrNacHo NPUNOXKEHUIO

o

k1, k2 1 k3 - KO3apPMUNEHTbI TENNOBOIO BAUAHMA COOPYKEHUA, MPUHMMaeMble No Tabauue 7.4
B 3aBUCMMOCTM OT OTHOLWEHUI Z/B wn L/B, L n B - COOTBETCTBEHHO A/IMHA U LUMPUHA COOPYXKEHMUS,

m;

kts - KO3 OUUMEHT TENNOBOTO BAUAHUA USMEHEHWA NOBEPXHOCTHbIX YCI0BUI NPU BO3BEAEHUM
bGYHOAMEHTOB IMHEMHDBIX COOPYXKEHWUIM, MPUHUMAEMbIN NO Tabauvue 7.5 B 3aBUCMMOCTM OT BUAA
N rNy6MHbI 3a10XKeHUA GYHAAMEHTOB Z, M.

Tabnuuya 7.3

3HayeHun

: CO,S (‘-IO’S)

Koadduumentsl ™5™ T 1900 | 2000 | 3000 | 4000 | 6000 | 8000 | 10000 | 15000 | 20000

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

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

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

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

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

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

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

Tabnuuya 7.4
KoadduumneHTbl k ana onpeaenerua Ty, T;, Te
dopma
coopyxeHusa s | L/B ki npn z/B k2 npwn z/B ks npw z/B
nnaHe

0,25y 05(101]20(025(05(10]20(025]05 ]| 10 ] 20

MNpamoyronbHaa| 1 04106708709 (0,17|0,28(0,39|0,47 0,06 |0,10|0,17 | 0,22

0,21(0,38(0,57]0,75(0,09 0,16 | 0,25| 0,34 (0,03 | 0,05 | 0,09 | 0,14
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KoadpdpuumeHtol kK gna onpeaenenus Ty, T, Te
dopma
coopyxeHusa s | L/B ki npn z/B k2 npwn z/B ks npw z/B
nnaHe
025105 (10(20]025(05 ] 10| 20 (02505 ] 1,0 | 2,0
2 (033056080093 |0,15(0,260,3710,45(0,04 (0,080,14 | 0,20
0,1710,31(0,50 (0,68 |0,080,14]|0,23 0,32 (0,02 (0,040,088 | 0,12
3 {032(053|0,76(0,91(0,15|0,25|0,36(0,44(0,04(0,080,13 (0,19
0,16 | 0,30 (0,47 |0,65|0,08 (0,14 |0,22|0,31|0,02 (0,04 ]|0,07]| 0,22
>5(0291050(0,71(0,84]0,15(0,25|0,35|0,42 (0,03 (0,07 ]0,12 | 0,18
0,1410,27 (0,44 (0,62 0,07 (0,14 0,22 |0,30 (0,02 | 0,04 0,07 | 0,21
Kpyrnas - 1045(0,7110,8910,97 (0,220,322 (0,40 | 0,45 - - - -
0,2310,41(0,62(0,780,13|0,200,28 | 0,36
NMpumeyaHua
1 B uncnutene ykasaHol 3HaYeHuMA KoadoduumeHToB k ans temnepatyp Tm 1 T,, B 3HaMeHaTene - ans
Temnepatypsbl Te.
2 Npwn z/B - 0 KoadduumeHTbl k1, kx 1 k3 cneayet npuHUMaTh pasHbimu O.

Tabnunuya 7.5
KoaddnumeHT ks npun z, m
Buabl dyHAAMeHTOB
4o 2 oT2006 cB. 6
MaccuBHbIe U cBaliHble C POCTBEPKOM, 3aryb61eHHbIM B FPYHT 0,7 0,9 1,0
CBaliHble C BbICOKMM POCTBEPKOM M COOPHbIE Mog Onopbl PaMHO- 0,9 1,0 1,0
CTOEYHOro TMna

7.2.8 PacuyeTHble TemnepaTypbl MHOrONETHEMEP3/bIX [PYHTOB OCHOBaHWA 6e3 y4yeTa
TEN/I0BOrO B/IMAHUA COOPYKEHMA onpeaenaTcsa no popmyne

Tm,ze = (TO - be)OCm,z,e + Thf, (78)
roe obo3HauyeHuA Te ke, uTo B popmyne (7.4).

7.2.9 PacyeTHble TeMmnepaTypbl FPYHTOB OCHOBaHUI GYyHAAMEHTOB, OXNaXKAaEeMbIX CUCTEMOM
BEHTUMAMPYEMbIX TPYD, KaHaNoB UM nonocten B pyHaameHTax (6.3.3), cneayet onpenenatb U3
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COBMECTHOro tenaoTexHn4eckoro pacyeta OCHOBaHUA WU CUCTEMbI OXNnaxXaeHuA, UcxogAa wu3
ycnosuAa

To<To, (7.9)

rae  To - pacyeTHasa cpeaHerogoBas Temnepatypa Ha BepxHel MNOBEPXHOCTU
MHOrONeTHEMEP3/10r0 rPYHTa B OCHOBAHMM COOPYKEHMA, OTBEYAIOLLAA NPOEKTHOMY NOIOXKEHUIO
rPaHMLLblI CE30HHOTO OTTAaUBAHMA FPYHTOB, BKOYAA FPYHTbI NOACHINKM.

Mpwn paBHOMEPHOM PACMONOKEHUN OXNAXKAAOWMX TPYO MM KaHaANoB NOZ BCe Nolagbio
COOPY)KEHUA pPaCYETHble TemMnepaTypbl FPYHTOB B €ro ocHoBaHuu Tm, T, U T. ponyckaetca
onpeaenatb Kak A1A COOPYXEHUN C XONoAHbIM noanonbem (7.2.7) npu cpegHem no naowaam
COOpPY}KeHUA 3HaYeHnn TemnepaTtypsbl To.

PacyeTHble TemnepaTypbl T[PYHTOB OCHOBaHWW GyHOAAMEHTOB, MPU  UCMNONb30BaHUM
TepmMmocTabunmsaumm rpyHTOB AO0MYCKAETCA PacCuYMTbiBaTb YMC/AEHHBIMU METOAAMMU C Y4EeTOM
N3MEHeHMA TemnepaTyp NPU 3KCNIyaTauumn COOPYKEHUS.

7.2.10 Hecywaa cnocobHOCTb OCHOBAHMA OAMHOYHOM CBau F, MO pe3ynbTaTamM MNONEBbIX
NCNbITaHMIM CBal CTaTUYECKOM BAABAMBAlOLLEN Harpy3Koi onpeaenaetca no popmyne
F,,
F=v1k—2,
's (7.10)

rae k - KoapPUUMEHT, yuuTbiBalOWMI pa3nnumMe B ycnoBMAX pPaboTbl OMbITHOM U
NPOEKTUPYEMbIX CBA 1 onpeaensaemblii no opmyne

k = Fu,p/Fu’t, (7.11)

Fup n Fut - 3Ha4YeHWe Hecyleh CnoCobHOCTU COOTBETCTBEHHO MPOEKTUPYEMOM M OMbITHOM
CBal, paccymTaHHble no ¢opmyne (7.2) no 3HaYeHUAM R U Rgr, TPUHMUMAEMbIM MO Tabanuam
NPUAOXKEHUA B: ANA NPOEKTUPYEeMOW CBau - MpPU  PacYeTHbIX TemnepaTypax FpPyHTa,
YCTaHaB/IMBAEMbIX COTIACHO YKa3aHUAM 7.2.3 U 7.2.6, a 415 ONbITHOM CBaW - NpuU TemnepaTypax,
N3MepPEHHbIX MPU UCNbITaHUW;

Fun - HOPMATMBHOE 3HAYeHMe NpeaenbHO ANUTENbHOTO CONPOTUBAEHUA OCHOBAHMA OMNbITHOM
CBaM CTAaTMYECKOW Harpyske, onpeaensaemoe no gaHHbIM UCNbITAHWA CBau B COOTBETCTBUM ¢ FOCT
5686 ¢ yueTom TpebosaHui [OCT 20522;

Yg - KOIOOULMEHT HAZEKHOCTM NO FPYHTY, MPUHUMAEMbIA paBHbim 1,1.

7.2.11 KoNWYeCTBEHHYID OLEHKY XapaKTEPUCTUK MEXaHUYECKUX CBOMCTB U HeCyLueM
CNocobHOCTU OCHOBaHMI CBall B MHOrOIETHEMEP3/bIX TPYHTAX MO AaHHbIM CTaTUYECKOro
30HAMPOBAHMA MPOBOAAT HA OCHOBE 3MMUPUYECKUX WUAM MONYSIMNUPUYECKMX 3aBUCUMMOCTEMN
(Tabnuy), ycTaHaBAMBAEMbIX B pe3ynbTaTe KOPPENALNOHHO-PErpecCMOHHOr0 aHaAn3a AaHHbIX
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napannenbHbiX UCMbITAHUIN TPYHTOB NPAMbIMU METOAAMM, cornacHo FOCT 12248 n [OCT 5686, U

MeToA40M CTaTUHECKOro 3o0HANPOBaAHUA.

7.2.12 Hecywylo cnocobHOCTb OCHOBaHWA cToNb4YaTOro ¢yHAAMEHTa, Harpy»KeHHOoro
BHELEHTPEHHO CXMMAIOWLEN HarpysKol, [ONycKaeTcA onpegenAatb B COOTBETCTBUM C
TpebosaHmaMmuM CM 22.13330. MpKr 3STOM 3KCLEHTPUCUTETbI MPUIOKEHNA PAaBHOAENCTBYIOLLLEN BCEX
Harpy3oK Ha ypoBHe nNoaoLwBbl GyHAAMEHTA cnenyeT onpeaenaTb C y4eTOM CMep3aHUA FPyHTa C
HOKOBOM NOBEPXHOCTbIO HUMKHEN CTyNneHn dyHAameHTa no popmynam

€qg = (Ma - Maf)/F,' (712)
ep = (Mp- Mqgj)/F, (7.13)

roe €s U ep - COOTBETCTBEHHO 3KCLEHTPUCUTETbI NPUNONKEHMA PABHOAEMNCTBYIOLLEN BCeEX
Harpy3oK OTHOCUTE/NIbHO OCel NPAMOYro/ibHOM NoAowsbl GyHAAMEHTA CO CTOPOHAMMU a U b, M;

Mg v Mp - MOMEHTbI BHELIHMX CUA OT PacyeTHbIX Harpy3oK OTHOCUTENbHO TeX e OCGVI, KH-m;

F - pacyeTHaa BepTMKa/ibHasA Harpyska, KH, OoT coopy)KeHWa Ha OCHOBaHWE, BKAKOYAA BeC
byHOAMEHTa U TPYHTA, NIeXKaLLEero Ha ero ycTynax;

Mg - 4acTb MOMEHTa BHEWHUX cua, KH-m, BocnpuMHMMaemaa KacaTe/lbHbIMU CUAAMMU
CMep3aHMA MHOFOJIETHEMEP3NOro FPyHTa C OOKOBbIMW MOBEPXHOCTAMW HUKHEW CTYNeHM
byHOameHTa BbICOTON hp M Bbluncaaeman no popmyne

Maf: 'Yt'YcRafhpab, (7.14)

rae y: U yc - 0603HauYeHus Te xe, uto B dopmyne (7.2);
Raf - pacyeTHOe ConpoTUBIEHME MEP3/IOro rPpyHTa caBury, Kla, npuHMmaemoe no 7.2.3.

Mpu 3KCLEHTPUCUTETE HArpPy3KM OTHOCUTENBHO OAHOM ocKn PpyHAameHTa (ep = 0) gonyckaeTca
M.s, KH-m, onpegenatb no dopmyne

Meas = ytycRashpa(b + 0,5a), (7.15)

rae a - CTopoHa noAowsbl pyHAAMEHTA, NapannesbHaa NJAOCKOCTU AENCTBMA MOMEHTA, M.

7.2.13 Pacuet cBaliHbIX pyHAAMEHTOB Ha AENCTBME FOPM3OHTa/IbHbIX HArpysok (cua n/mnu
MOMEHTOB) W BO3AEWUCTBMIA (TEMNEpPATYpHOro paclWMpeHus pocTBepka W np.), caeayet
NPOU3BOAUTL C YY4ETOM WHXKEHEPHO-TeOKPUONOTMYECKUX YCNOBUIM U3 YCNOBUA COBMECTHOM
paboTbl CBAl U rPYHTOBOr0 OCHOBAHWA C MUCMOJIb30BaHUEM anpPObUPOBaHHbIX FEOTEXHUYECKUX
nporpamm. PacyeTHas cxema A0/KHa oTBevaTb TpeboBaHuam 7.1.2 CN 24.13330. MeToamKa
pacyeTa A0MKHA YYUTbIBATb BIMAHME NPOAOJAbHOM CU/bl HA M3rMO, a TaKXKe NonepeyHbIX CUN U
nedbopmaunii Ha NPoAo/IbHOE CxKaTue CTBO/1a CBau.

B3aumopgeicTeme cBau c rpyHTOM (No 6OKOBOM MOBEPXHOCTU U HUMKHEMY TOPLLY) AONyCKaeTcA
YUYUTbHIBATb C MOMOLLbIO HEIMHENHbBIX KOHTAKTHbIX 9/1EMEHTOB (KOHTaKTHOM moaenu). Mpu manbix
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(ynperX, ﬂMHeVIHbIX) ﬂ,ed)oprv\au,vmx XeCTKOCTb KOHTAKTHOTO 91eMeHTa OON1XKHa
COOTBETCTBOBATbL CTaHAAPTHbIM ,Cl,ed)OpMaLI,MOHHbIM XapPaKTEPUCTUKAM  TPYHTA (MOLI,yﬂb
nedopmaunii, KoapduumeHt MyaccoHa). MpoyHOCTb M nnacTuyeckne aedopmauum rpyHTa
(KOHTaKTHbIX 9/1EMEHTOB Y 60KOoBO NOBEPXHOCTU CBan U MNMoA4 €e HUXHUM TOpLI,OM) cnepyert
paccymTbiBaTb C NPMMEHEHMEM YCA0BUA NpeaenbHoro pasHosecna KynoHa-Mopa. Mpu pacyeTte
CBaMHbIX rpynn XapaKTePUCTUKU KOHTAKTHbIX 3/1€MEHTOB CAedyeT onpeaenAatb C Yy4YETOM
B3aMMOB/INAHUA MeX Oy CBaAMU Hepe3 rpyHT.

[na pacyeToB cBalHbIX GyHAAMEHTOB COOPYKEHUN || ypOBHA OTBETCTBEHHOCTM A0MNYCKAETCS
NPUMEHEHNE /NIMHEWNHbIX KOHTAKTHbIX 3/IEMEHTOB NPW YC/JOBUM MPOBEAEHMA pacyeTa no
npunoxenuto I CM 24.13330 C y4eTOM MHXKEHEPHO-TEOKPUONOTMUYECKUX YC/IOBUI COTNacHo

npuaoxeuuwo XK.

7.2.14 PacyeT $yHOAAMEHTOB, BOCMPUHUMAIOLWNX 3HAUYUTEIbHbIE TOPU3OHTANbHbIE YCUAUA,
cneayeTt NPpou3BOAMTb Ha NAOCKUIA CABUI B COOTBETCTBUM € TpeboBaHmMsamm CM 22.13330.

7.2.15 PacyeT OCHOBaHWI MO BTOPOM rpynne npefenbHblX COCTOAHUIN (no aedopmaunam)
NPOW3BOAMTCA UCXOAA U3 YCNOBUA

SF< Sy, (7.16)

roe Sf - pebopmauma NNACTUYHO-MEpP3N0ro OCHOBAHMA MNOA HArpy3KoOW OT COOPYXKeHUA,
onpeaenaemas cornacHo ykasaHuam 7.2.16 n 7.2.17;

Su - NpegenbHo gonyctnman gedopmauma OCHOBAHUA COOPYXKEHUA 33 pPacCyeTHbIN CPOK ero
aKcnayaTtauuu, onpegenaetca cornacHo CI 22.13330.

7.2.16 OcagKkM OCHOBaHWUI ¢GyHAAMEHTOB, BO3BOAMMbIX Ha MNAACTUYHO-MEP3/bIX FPYHTAX,
cnepyet onpeaenaTsb:

a) ana cronbyatbix GyHAAMEHTOB - B COOTBETCTBUM C YKazaHMAMM CM 22.13330, npuMeHsAn
pacyeTHyl0 Cxemy B BUAE JIMHENHO-4ePOpMUMPYEMOro MnoaynpoCTPaHCTBA WAWU NIMHEMHO-
n0ebopMUpPYeMOro /108 KOHEYHOM TOJILMHbI C YY4ETOM YKasaHun 7.2.17;

6) AnA OAMHOYHbIX CBaWHbIX GYHAAMEHTOB - MO AaHHbIM MNONEBbLIX MCMbITAaHWUIA CBaM
CTaTU4YeCKOoM BAABANBAIOLLEN HAarpy3Kon, a ANA KyCTOB UM FPYNM CBaM - COrNacHO yKasaHuam CM
24.13330 C MCNONb30BAaHMEM PACYETHbIX CXeM, OCHOBAHHbIX Ha MOAENMU FPYHTa KaK IMHENHO-
aedopmmnpyemoii cpeabl.

PacueTHble AedopMaLMOHHbIE XapaKTEPUCTUKMN NNACTUYHO-MEP3/bIX TPYHTOB (KO3hdULMEHT
CKMMaemoctTm O uanm  moaynb aedopmaumu  Ef) cneayeT nNpuHUMMaTL MO AaHHbIM
KOMMPECCUOHHbIX UCMbITAHWUIA B COOTBETCTBUM € TOCT 24586 Npu pacyeTHOM TemnepaType rpyHTa,
ycTaHaBamMBaemom no ¢opmyne (7.8).

7.2.17 OcagKn OCHOBAHWM, CNOMKEHHbIX CUNbHONLAUCTLIMU TPYHTAMM U MOA3EMHbIMU
NbAAaMM, a TaKKe B Cydanx 3arpy*keHus GyHAaMeHTOB Npu TemnepaType rpyHTOB OCHOBaHUA
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Bbllle pPacyeTHbIX 3HaHeHMﬁ, NPUHATbLIX ANA YyCTaHOBMBLUErocA 3KCMAyaTauMOHHOIo pexnma
(7.2.5), cnepyert onpeanenAatb € ydeTomM U3aMeHeHUA Ll,ed)OpMaLI,MOHHbIX XapPaKTeEPUCTUK TPYHTOB B
3aBUCUMOCTU OT TEMNEPATYPbI U BpEMEHN, @ TAKXKE Pa3BUTUA NNACTUYECKUX p,ed)oplv\au,mﬁ NnbAaa,
COrNacHo ykasaHuam 8.8 n npunoxeHuma U.

7.3 Pacuer ocHOBaHHMII W (YHIAMEHTOB NPH HCHOJIb30BAHMH MHOIOJIETHEMeP3JIbIX
TPYHTOB 10 npuHuuny Il

7.3.1 PacuyeT ocHoBaHW M GYyHAAMEHTOB NO MEPBOW Fpynne npeaesbHbIX COCTOAHWIA (No
HecyLler cnocobHOCTM) HagNeXUT NPOU3BOAUTbL B COOTBETCTBMM C TpeboBaHMaMmM CM 22.13330,
ANA CBalHbIX GYHAAMEHTOB - B COOTBETCTBMMU C TpeboBaHMAMM CM 24.13330, C y4€TOM YKa3aHWUM

MpumeuyaHue - PacyeTHble CONPOTUBNEHNA OTTAABLUMX UM OTTaUBAOLLMX FPYHTOB BA0b HOKOBOWA
NoBepPXHOCTU cBai, NnpuHUMaemble no Cl 24.13330, cheayeT 6paTh C NOHMKAOWMMUM KO3PdMUMEeHTamm,
NPUHMMAEMbIMWN COrNAacHO NpumedaHuio 2 (7.2.2).

7.3.2 PacyeT OCHOBAHW NO BTOPOI rpynne npeaenbHbiX COCTOAHUI (no aedopmaunam)
cnefyeT Npou3BOAMUTb, KaK MPaBUO, C y4ETOM COBMECTHOM PaboTbl OCHOBAHMA U COOPYKEHUA.
PacueT ocHoBaHuMI no gepopmaumnam H6e3 yyeta COBMECTHOM paboTbl OCHOBAHMA N COOPYKEHUA
[ONYCKaeTCA BbIMONHATL B CAy4asaX, NpeaycMoTpeHHbix CM 22.13330, a Takke Ana Bbibopa
NPUHLMNA WUCNO/Nb30BaHMA MHOTO/JIETHEMEP3/bIX [PYHTOB B KayecTBE OCHOBAHUWA U
HeobXxo4MMbIX MepPONPUATUIN ANA YMeHbleHUA aedopmaLmin OCHOBAHUA.

7.3.3 PacuyeTbl OTTaMBalOWMX OCHOBaHWI No aedpopmaumam HeobxoaAMMO MNPOM3BOAUTL B
npegenax pacyeTHoM rnybuHbl OTTaMBAHUA TPYHTOB B OCHOBAHWW COOPYXKEHWA 3a 3aAaHHbIN
CPOK ero aKkcnayaTauuu t, C y4eTom pa3BUTUA 30HbI OTTaUBAHUA BO BPEMEHM.

PacueTHyto rnybuHy OoTTanBaHUA rPYHTOB B OCHOBAHMM COOPYXKEHUA cneayeT onpenensatb Ha
OCHOBAHWW pacyeTa TEMIOBOrO B3aMMOLENCTBUA COOPYKEHUA C MHOFOIETHEMEP3/IbIM FPYHTOM
C yyeTom GOpPMbI, pPa3mMepoB W TEMNJIOBOTO pPEXMMa COOPYXKEHWUA, Temnepatypbl U
Tennopur3nyYecKnx CBOMCTB rPYHTOB OCHOBaHMA.

[na npocTbix No popme COOPYKEHUI C PaBHOMEPHOW NO NAOWAAN TEMMNEPATypPoi, B TOM
yucne pna 3arnybneHHbIX COOPYXEHWW, PaACYeTHY TNyOUHY OTTaMBaHWA TPYHTOB B WX
OCHOBaHUKM H gonyckaeTca onpeaensTb NO NpunoxkeHuo K.

7.3.4 PacyeT ocHoBaHMM no aedpopmaumam 6e3 yyeta COBMeECTHOM paboTbl OTTaMBatoOLLErO
OCHOBaHMA U COOPYKEHUA HALNEXKUT NPOU3BOANUTL UCXOAA U3 YCNOBUA

s< sy, (7.17)

roe s - ocafka OcCHoBaHMA ¢yHAAMeHTOB (coBmecTHas paedopmaums OCHOBaHMA W
COOpPY)KEHMA MNpU OTTaMBaHWM TPYHTOB B MNpoLEecce 3KCnayaTauunm COOPYKEHUA noa
BO34eNCcTBMEM COOCTBEHHOrO Beca rpyHTa M AOMOJIHUTENbHOW HArpyskM OT COOpPY)KEeHWA B
npeaenax pacyeTHou rnybuHbl oTTansaHma H);
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Sy - npegenbHoe 3Ha4vyeHUe 0CadKM OCHOBaHUA dJYH,CI,aMeHTa (COBMGCTHOM p,ed)oplv\au,mm
OCHOBaHUNA U COOpy)KeHVIﬂ), yCTaHaB/1MBaemMmoe COorsnacHo cn 22.13330, a AN1Aa MOCTOB - Cn35.13330.

7.3.5 PacuyeT ocHoBaHUI N pyHAaMeHTOB No gedopmMaumamM C y4eTOM COBMECTHOM paboTbl
OCHOBaHHMA N COOPYXKEHUA cheayet nponssoanTb UCXoaAa N3 ycnosua
F.g— 8
‘e ln (7.18)
roe Ff - pacyeTHble YCUAMA, BO3HUKAIOWME B 3N1EMEHTAX KOHCTPYKUMI COOPYXKEHWUA npu
HepPaBHOMEPHDbIX OCaAKaX OTTanBaoOLWEro OCHOBaHUA,

Ffg - npepenbHble 3HAYEHUA COMPOTMBAEHUA 3SNEMEHTOB KOHCTPYKLUUW COOPYXHKEHUS,
paccynTbiBaEMbIE MO HOPMAM MPOEKTUPOBAHMNA COOTBETCTBYHOLLMX KOHCTPYKLUMIA;

Ye - KOIOOULMEHT ycnoBUIA paboTbl CUCTEMbI «OCHOBAHWE-COOPYXKEHUE», MPUHUMAEMbIN
paBHbim 1,25;

Yn - KOIQPUUNEHT HAZEKHOCTM MO HA3HAYEHUIO COOPYKEHUA, MPUHUMAEMbBIA PaBHbIM 1,2,
0,95 1 0,9 cooTBeTCTBEHHO ANA coopyxKeHui |, Il u lll ypoBHeln 0TBETCTBEHHOCTH.

Pacuet ycunumin B anemeHTax GpyHAAMEHTHbIX KOHCTPYKLUMA U PEaKTUBHbIX AABEHNIN FPYHTOB
cnegyeT BbIMOIHATb, KaK MNPaBMIO, YUCAEHHbIMM METO4AMWM Ha OCHOBAHWM YpaBHEHUM
CTPOUTENBHOM MEXAHUKU C YYETOM 3aBUCMMOCTEN PEAKTUBHBIX AABNEHMIN OT HEPABHOMEPHDIX
0CaZl0K OCHOBaHuA. lMpun 3TOM OTTamBaloLlee OCHOBaHWE [AOO0MYyCKAaeTCA paccMaTpuBaTb Kak
NNHeNHO-AebOPMUPYEMbBIA  CNIOMN  KOHEYHON TOLWMHLI. [lonycKaeTca MPUMEHATb Apyrue
pacyeTHble CXembl, B TOM 4YMCNE€ C WCNO/b30BAaHMEM BEPOATHOCTHbIX METOAO0B pacyeTa,
YUYMTbIBAOWMNX CTATUCTUYECKYID HEOAHOPOAHOCTb OCHOBaHMA. [pM pacyeTe OCHOBaAHUN M
dyHAamMeHTOB No gedpopmaLnam cpegHee AaBNeHME HA OCHOBAHME Nog No40LWBoM PyHAAMEHTa
OT OCHOBHOTrO COYEeTaHMA Harpy3oK He A0/IKHO MpeBbllaTb PACYETHOrO AaBAEHUA Ha OCHOBaHMe
R, onpenensemoro B cooTBeTCTBMM cO CM 22.13330 MO pacCyeTHbIM XapaKTepucTUKam
OTTaMBaKOLMX FPYHTOB.

7.3.6 OcagKy oTTamBalowlero B npolecce 3KCnayaTauum COOPY*KeHMA OCHOBaHWA caeayeT
onpeaenatb no popmyne

S =Sth + Sp, (7.19)

roe Sth - COCTaBNAOWAA 0CaZKN OCHOBaHWUA, 0bycnoBneHHasa AencTBMeM CobCTBEHHOrO Beca
OTTaMBalOLWEro rPyHTa, onpeaensemas no ykasaHusam 7.3.7;

Sp - COCTaB/AKOLLAA OCAZKW OCHOBAHWA, 0BYC/NOBNEHHAsA AOMONHUTENbHBIM L3BNIeHUMEM HA
FPYHT OT AENCTBMA BECA COOPYIKEHMUA, ONpeaenaemasn no yKasaHusam 7.3.9.

7.3.7 CocTaB/AOLLYIO OCAaAKM OCHOBAHUA Sih, M, HAANEXKUT oNpeaensaTb no popmyne
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St = : (‘.‘!:i;: + )?2:1;:0:5,:);33
=1 (7.20)

rae r - 4Hncno BbolaeNneHHbIX NPU pacyeTe CNoeB rpyHTa,

Ath,i U M - KO3GPUUMEHT OTTaMBaHMA, 0NN eANHULbI, N KOIOOUUMEHT CxKMMmaemocTH, KlMa-
1 j-ro cnos oTTamMBatowero rpyHTa, NPUHMMaeMmble Mo SKCNEPUMEHTANbHBIM AaHHbIM COFIacHO
yKasaHuam 7.3.8;

Gzg,i - BEPTUKANIbHOE HaMNpsAXKeHMe OT COBCTBEHHOTO BeCa rpyHTa B cepeaunHe i-ro CNoA rpyHTa,
KMa, onpeaensemoe pacyeTom AnA raybuHbl zi OT YPOBHA NAAHUPOBOYHbLIX OTMETOK C Y4ETOM
B3BELLUMBAOLLEro AeNCTBMA BOAbI;

hj - TONWMHA i-ro cNos OTTaMBaIOLLErO FPYHTA, M.

MpumeuaHue - B3sewwuBalouiee AeicTBME BOAbl MNPU ONpeaeseHnUn Sy CAedyeT yunTbiBaTbh A4
BOAOMNPOHMLAEMbIX TPYHTOB, 3a/eraloWux HUXKe PacyeTHOro YPOBHA MOA3eMHbIX BOJ, HO Bbile
BoAoynopa.

7.3.8 KoappuumeHTbl oTTauBaHUA A U CHKUMAEMOCTU OTTAaMBAIOLLErO TPYHTA Oth HAONEKUT
YCTaHaB/IMBATb, KaK NPaBK/IO, N0 pe3yabTaTaM NONAEBbLIX UCMbITAHUIN MEP3bIX TPYHTOB rOpAYNUM
WwTamnom no metoamke [OCT 20276. Ecnn 3HavyeHUA Am WU My NOAYYEHbl NO AQHHbIM
NabopaTopHbIX MCMbITAHUIA TPYHTOB, TO MX PacyeTHble 3HAaYeHMA NpPu onpeaeneHUn O0CcafokK
OTTaMBalOLLEro OCHOBAHMA cneayeT YMHOXKaTb Ha NonNpaBoYHbI KoadduumeHT ki = 1 + Aij, rae Aij
- Pa3HOCTb MeXAy CYMMapHOW NbAMCTOCTbIO i-r0 C/I0A FPYHTA U AbAUCTOCTbIO UCMbITAHHOTO
obpasua, B3ATOro M3 3TOro cnof. [lonyckaerca BBOAWUTb MOMPaBKM 3a HEMO/IHOE CMbIKaHWe
MaKponop 1 HabyxaHne OTTaMBatloOLWEro rpyHTa, eC/in 3TO NOATBEPKAEHO IKCNEePMMEHTaIbHbIMMU
OQHHbIMU.

7.3.9 CocTaBnsoWwy 0CaflkM OCHOBAHWUA Sp, M, NMPW PacYyeTHOW Cxeme B BUAE JIMHENHO-
D
AedopMUpPyeMoro c/1oa KOHEYHOW TOJILMHbBI cheayeT onpenenatb no popmyne

S; = pOk: m:i;;k_.:(k: - k;-'.)f
(7.21)

roe po - [AOMNONHUTENbHOE BEPTUKANIbHOE [aB/fieHMe Ha OCHOBaHME NoJ NOoAOLWBOM
byHaameHTa, KMa;

b - WnpuHa nogowsbl GpyHAAMEHTA, M;

kn - 6e3pasmepHbli KO3abpOMUMEHT, onpeaensembii no Tabauue 7.6 B 3aBUCMMOCTU OT
oTHoweHuAa z/b, rae z - paccToAHWe OT NoAoLWBbl GYHAAMEHTA A0 HUMKHEWN rpaHuLbl 30Hbl
OTTanBaHMA NN KPOBIN HENPOCAA0UYHOIO NPU OTTaUBAHUUN TPYHTA, M;

Mih,i - KOIGPULIMEHT CHUMAEMOCTH i-ro CNoA rpyHTa, KMa';
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ki - koadduumneHT, onpesensembiii no Tabauue 7.6 B 3aBUCMMOCTU OT OTHOWeHuA z/b, rae z
- pacCTtoAHME OT NnoAoLBbl d)pr,a:v\eHTa 40 cepeduHbl i-ro cnos FPYHTQa, M,

ki v ki1 - KoOapdpuumneHTbl, onpegensemble no Tabamue 7.7 B 3aBUCMMOCTHM OT OTHOLWeHU a/b,
zi/b v zi.1/b, rae zi v zi.1 - paccTosiHMe OT NOAOLWBbI GyHAAaMEHTa COOTBETCTBEHHO A0 NOAOLLIBbI U
KPOBAW i-r0 CNOA rPyHTa, M.

MpumeyaHune - PacyeT pasBUTMA 0CAJOK OTTAMBAIOLWErO0 OCHOBAHMA BO BpemMeHu caeayet
NPON3BOANTbL MO CKOPOCTUN NPOTanNBAHUA TPYHTOB NOJ COOPYXKEeHNeM, onpep,enﬂe:v\oi/'l TeENNOTEXHNYECKMUM

pacyeTom.
Tabnuua 7.6
KoadduumeHT ki ona rpyHTOB
Z/b kh
necyaHbIX u
KPYNHOOH6/10MOYHBIX . CYT/IMHKOB 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
Tabnuuya 7.7
KoadpduumeHt 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
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KoadduumeHT k npu a/b
z/b
1 1,4 1,8 2,4 3,2 5 10

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
6,0 0,794 0,933 1,037 1,151 1,257 1,384 1,550
10,0 0,830 0,983 1,100 1,236 1,365 1,547 1,696
16,0 0,850 1,011 1,137 1,284 1,430 1,645 2,095
20,0 0,857 1,021 1,149 1,300 1,451 1,679 2,236

7.3.10 OcagKy OCHOBaHWA S Npu nNpeasapuTesbHOM OTTaUBAaHUW WAW 3aMeHe NbAWUCTbIX
FPYHTOB A0 rNYy6UHbI hp,th ANA yMeHblUeHUA aedopmaumii oCHOBaHMA (6.4.2), a TaKKe B Cay4asx,

Korga C/NoN CEe30HHOro MPOMEP3aHUA-OTTaMBaAHUA He CAMBAETCA C MHOTOJIETHEMEP3/bIM
rPYHTOM, CneayeT onpeaenatb no popmyne

S = Sp,th + Sad, (7.22)

roe Spth - OCagKa YMNNOTHEHMA NpenBapuUTENbHO OTTAasHHONO, 3aMEHEHHOro Wau
€CTEeCTBEHHOI0 HEMEP3/10r0 CN0A FPyHTa TONLWMNHOMN hp i NOA, BO3AENCTBMEM BECA COOPYIKEHUA,
onpeaensaemasn B CooTseTcTsmu co CM 22.13330;

Sad - AONONHUTENIbHAA OCaZika OCHOBAHWA MPW OTTAaMBAHUM MHOFONETHEMEP3/bIX FPYHTOB B
NpoLecce 3KCNNyaTaUnmn COOPYKeHua, onpeaensemas no ¢opmyne (7.20) ana MHTepBana rnybuH
dth - ho,th, TOE dith - pacyeTHaa rnybuHa OTTaMBAHUA TPYHTA, CYMTAA OT YPOBHA NNAAHUPOBKM NOA,
30aHMEM, yCTaHABANMBAEMAA TEMNIOTEXHUYECKMM PAacieTOM MO NPUIOKEHUIO K.

FnybuHy npeaBapuTeNbHOrO OTTaMBAHWA WMAM 3aMeHbl TPYHTOB OCHOBAHWA hp:n cnepyeT
yCTaHaB/AMBATb UCXO4A U3 YCNOBUA

Sp,th + Sad < Su, (7.23)
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rae sy - npeaesibHo A4onyctuman anAa gaHHoOro COopyXeHnAa ocagka OCHOBaHUA, NPUHUMAEMaA
no7.3.4.

7.3.11 KpeH ¢yHAamMeHTa i Ha OTTaMBalOLWEM OCHOBAHWW, BbI3BaHHbIA BHELEHTPEHHbIMU
Harpyskamu, HepaBHOMEPHbIM OTTauBaHMEM U HEO4HOPOAHOCTLIO FPYHTOB, A TaKKe BAUAHUEM
6/1M3KO pacnoNoXeHHbIX PyHAAMEHTOB, caeayeT onpeaenaTb No popmyne

i=(sq-5sb)/b, (7.24)

r4e Sq U Sp - 0CaZika Kpaes GyHAAMEHTa;
b - pasmep PyHOAaMEHTa B HAaNPaBNEHUMN KpeHa.

7.3.12 PacueT rubKnx NeHTOYHbIX GYyHAAMEHTOB HA OTTaUBAOLLMX B NMPOLLECCE IKCMAyaTaLUm
COOPY}KEHUA TPYHTAX HAZANEXWUT NPOU3BOANTb C YHETOM MEPEMEHHOM Mo AnvHe dyHAaMeHTa
OCagKM OCHOBaHWA, O0OYCNOBNEHHOW HEpPaBHOMEPHbIM  OTTaMBAHMEM TPYHTOB MoOA
coopyKeHuem. MNpu onpeseneHnm peakTUBHbIX AABNEHUI OTTAaMBAIOLWLENO FPYHTA Ha NOAOLIBY
byHOaMeHTa AONYCKaeTCA PacCMaTpPMBaTb OTTAaMBAOWMN TPYHT KaK IMHENHO-Aedopmupyemoe
OCHOBAHWE, XapaKTepusyemoe nepemeHHbIM No annmHe GyHaameHTa KoadduuneHToM nocTenu.

7.3.13 Ocapaxy s cBaHbix GYHAAMEHTOB U3 BUCAYUX CBAM, MOFPYKEHHbIX B NpeABapUTE/IbHO
OTTaAHHbIE FPYHTbI, B TOM YMC/E NPU UX IOKAaNbHOM OTTauBaHuM (6.4.3), cneayeTt onpeaenaTtb Kak
ANA ycnoBHOTo GyHAAMEHTA, rPaHMULLbl KOTOPOro NPUHUMALOTCA coranacHo Cr 24.13330. Mpu atom
CnefyeT yunTbiBaTb BO3SMOMKHOCTb NPOSABAEHUA OTPULLATENbHbIX (HEraTUBHbIX) CUA TPEHUA Mo
NnepuMmeTpy YC/N0BHOrO ¢yHAAMEHTa MM MO NOBEPXHOCTM OTAENbHbIX CBal (7.3.16), a TaKkKe
BO34ENCTBME TOPU3OHTA/IbHBIX YCUAMA HA yHAAMEHTbl B NepudepuiHbiX 4YacTAX 30HbI
OTTaMBaHUA.

7.3.14 PacyeT cBali-CTOEK NO Hecyliei CnocobHOCTU MPU ONUPAHUU UX Ha CKa/bHble UM
ApYyrne ManocKMmaemble Npu OTTauBaHUM FPYHTbI CieayeT NPou3BoAUTb MCXOAA U3 YCIOBUSA

(7.25)

rae F - pacyeTHaA HarpysKa Ha cBato, KH;

Fu - Hecywaa cnocobHOCTb OCHOBAHWA OAMHOYHOW CBau, KH, onpegenseman no yKasaHuam
7.3.15;

Yk - KO3GOUUMEHT HAZEKHOCTM, NPUHMMAEMbIM B COOTBETCTBUM C yKa3zaHMAMM CM 24.13330 B
3aBUCMMOCTU OT BWAA COOPYXKEHWA, KOHCTPYKUMW GYHOAMEHTOB M MNPUHATOrO crnocoba
onpeaeneHns Hecywen cnocobHocTU cBalk;

Yp - KO3pPUUMeHT ycnosuii paboTbl rpyHTa No 6OKOBOWN NOBEPXHOCTU CBal B Npeaenax 30Hbl
OTTaMBaHuWA, onpeaensiembii N0 OMNbITHbIM AAHHbIM C y4eTOM CNOCOb60B NOrpyKeHua CBai; B
3anac HaZeXHOoCTM AonycKaeTca NPUHUMaTh: ¥p = 1,1 - ana 3abusHbIX M 6ypo3abuBHbIX; yp = 1
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Ana 6ypoHabusHbIX M BYPOONYCKHbIX CBal C LEeMEHTHO-NeCcYaHbIM 3ano/IHUTeNeM Nasyx U yp =
0,9 - Ana BYPOONYyCKHbIX CBal C NblAEBATO-I/IMHUCTbIM 3aN0JIHUTEIEM NA3YX;

Freg - OTPUUATENbHAA (HEraTMBHAA) cuna TpeHus, KH, onpegenseman no yKasaHusam 7.3.16.

7.3.15 Hecyuwyto cnocobHOCTb OCHOBaHMA CBau-CTOMKM F,, KH, cnegyet onpepenatb no
dbopmynam Ana 3alleM/IeHHbIX CBAN-CTOEK, 3a4eNaHHbIX B HEBbIBETPENbIN CKa/bHbIA (6e3
CnabbIx NPOCNOEK) FPYHT He MeHee Yem Ha 0,5 m

Fu = (Re,nAlvg)(1 + 0,4l4/dy); (7.26)
ANA He3alleMNeHHbIX CBaii-CToeK

R:A:‘i

F,=—2,
‘g (7.27)

rae Re,n - HOpMaTMBHOE 3HaYeHMe BPeMEHHOro COMPOTUBAEHUA TPYHTA MNOA HUMKHUM KOHLLOM
CBak OAHOOCHOMY CXaTUIO B OTTaABLLIEM BOAOHACbIWEHHOM COCTOAHUMN, KMa;

A - nnowasb oNMpaHMA cBau Ha rPyHT, M2, MPUHMMaeMas ANA He3alWeMNEeHHbIX CBali-CTOeK
CN/IOWHOrO CeYEHUA UAW MOAbIX, HUKHUIA KOHEL, KOTOPbIX 3aN0/IHEH B Npeaenax BblCOTbl TPex
AnameTpos 6eTOHOM, paBHOM NIOWAAM NONEPEeYHOro cedeHns bpyTTo; ANA 3aeMNeHHbIX CBal-
CTOEK - NI0WaAn NONEePEYHOro CeYeHMA HUKHEN YacTu (3a60A) CKBaXKMHbI;

Yg - KO3OPUUMEHT HAaAEKHOCTM NO FPYHTY, MPUHUMAEMBIN: ANA He3aLLEeMIEHHbIX CBaN-CTOEK
pasHbim 1,0, AnA 3awemneHHbix - 1,4;

lawv dr - cOOTBETCTBEHHO rNybMHa 3a4€1KM CBaW B CKAJIbHbIN TPYHT M Hanbonbluee nonepeyHoe
ceyeHue 3aeNaHHOM YacTu CBau, M.
l
1+04=
a,
3HaueHue dakTopa 3arnybneHua npuHMmaetca He bonee 3.

[na OKOHYATENbHbIX Pac4yeToB OCHOBAHMM COOPYXKEHUM, @ TaKKe OCHOBAHMUM, CNOXEHHbIX
BbIBETPE/IbIMU, PA3MAr4aeMbIMK, CO CNAbbIMM NPOCNOMKAMMU CKaNbHbIMU TPYHTAMM, HECYLLYHO
CNocobHOCTb CBaU-CTOMKM Fy, cnegyeT NPUHUMATD MO pe3yabTaTaM UCMbITaHUI CBal CTaTUYECKOM
HarpysKom.

7.3.16 OtpuuatenbHasa (HeraTMBHaA) cuna TPeEHWUA OTTaMBalOWEro rpyHTa No 60KoBOM
NOBEPXHOCTU CBaM

F:eg = Zl_;i f:;;":’
i-l (28)

roe up - nepumeTp nonepeyHoro ce4eHnA cean, m;
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fn,i - OTpuuatenbHoe TpeHne i-ro cnos OTTamBalowWwero rpyHTa no 6oKoBOW NnoBepPXHOCTU CBaW,
K|_|a, onpegenaemoe no OonbliTHbIM AdHHbIM; AOMNYCKAETCA NPUHUMATL pPacyeTHble 3Ha4YeHUNA fn,i
no CI 24.13330;

hi - TONWMWHA i-ro cnos OTTaMBalOLLErO rPyHTA.

7.3.17. PacyeT KOHCTPYKUMI CBaMHbIX GYyHAAMEHTOB CAeAyeT BbINOJHATL B COOTBETCTBUM C
yKaszaHuMAamMK CIM 24.13330 C Y4ETOM MHKEHEPHO-TEOKPUONOrMUYECKUX YCNOBUIN. PacueT cBai no
NMPOYHOCTU M AedopMaLmMAM MaTePUana MOXKET BbINONHATCA MO PEKOMEHAALMAM MPUIOXKEHUS
K, C yyeTom OTpUUATENbHbIX (HEraTUBHbIX) CUA TPEHUA OTTaMBalOLLEro rpyHTa no 60oKoBOW
MOBEPXHOCTU CBaU Freg, ONPEAENAEMbIX M0 7.3.16 M YCUANI B CBAIX OT FOPU3OHTA/IbHbIX HAarpy3oK
N BO3AEWUCTBUIA, ONpeaeneHHbIX cornacHo 7.2.13.

7.4 Pacyet ocHOBaHMA U QyHIAMEHTOB M0 YCTOMYMBOCTH U NMPOYHOCTH HA BO3JelicTBHE
CIJI MOPO3HOI0 My4YeHH sl

7.4.1 PacyeT oCHOBaHM N pyHAAMEHTOB NO YCTONYMBOCTU U MPOYHOCTU HA BO34ENCTBME CUN
MOPO3HOrO My4YeHUA T[PYHTOB cinedyeT MPOM3BOAMTL KaK ANA YCIOBUIM  3KCMyaTauumu
COOpPYXKEeHWA, TaK U ANA YCIOBUIA Nepuoaa CTPOUTENbCTBA, €CN A0 Nepefadn Ha GyHOAAMEHTbI
MPOEKTHbIX HArpy3oK BO3MOXHO NpPOMep3aHuWe T[PYHTOB C/I0A CE30HHOrO OTTauBaHWA
(npomep3aHua), Npu HecnMBatoLLEMNCA MepP3N10Te - TaNI0ro C/1I0A CO CTOPOHbI MHOTO/IETHEMEP3/1bIX
rpyHTOB. Mpn HEobxoAMMOCTM B MpPOEKTe AO/KHbl H6biTb NpegycMOTpeHbl MeponpuATUA NO
npefoTBpaLLeHMIo BbiNyYnBaHUA GyHAAMEHTOB B Mepmnoa CTPOUTENbCTBA.

7.4.2 YctonumBoCTb GYHOAMEHTOB Ha AEWUCTBME KacaTesibHbIX CUMA MOPO3HOro MyyYyeHus
FPYHTOB HaA/NEeXMUT NpoBepATb Mo [OCT 27217 UAN YCNOBUIO

Tpdp—F < — E,
{n (7.29)

rae T - PacyeTHas yaenbHas KacaTenbHaa cuna nydeHus, KlMa, npMHMMaemas COrnacHo
yKasaHuam 7.4.3;

Am - nnowanb GOKOBOM NOBEPXHOCTUM CMep3aHua ¢yHOAAMeHTa B Mpeaenax pacvyeTHoM
rNy6MHbI CE30HHOrO NPOMEP3aHNA-OTTaMBaHUA FPYHTa, M2

F - pacyeTHaa Harpyska Ha ¢yHAamMeHT, KH, npuHumaemasa c KoapouumeHtom 0,9 no
Hanbonee HEBbLIFTOAHOMY COYETAHUIO HArpy3oK M BO34ENCTBUIA, BKAOYAA BblaeprusatoLlme
(BeTpoBble, KpaHoOBbIE U T.M.);

Fr - pacyeTHOe 3HayeHWe cwuAbl, yaepKuBawowen dyHAAMEHT OT BbiNyYMBaHMA, KH,
npMHMUMaemoe No yKkasaHuam 7.4.4;

Y - KO3 dUUMEHT ycnosuii paboTbl, NPUHMMaeMbIi paBHbiM 1,0;
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Yn - KOAPPUUMEHT HAAEKHOCTU MO HA3HAYEHUIO COOPYKEHUA, MPUHMMAEMbI paBHbim 1,1, a
Ana pyHAameHTOB onop mocTos - 1,3.

7.4.3 PacyeTHyl0 yAenbHyl KacaTe/bHYIO CUYy MOPO3HOro nyyvyeHuAa Tm, Kla, cnepyet
onpeAenATb, KaK NPaBUNO, ONbITHbIM NyTem. Ana coopyeHuit |l n Il ypoBHen oTBETCTBEHHOCTH
3HaYeHUA Tfn AONYCKAETCA NPUHUMATL Mo Tabauue 7.8 B 3aBUCMMOCTM OT COCTaBa, BAAXKHOCTU U
rnybuHbl CE30HHOrO NPOMEP3aHNA U OTTAUBAHUA TPYHTOB dth.

Tabnuuya 7.8
3HayeHus T, KMa, npu rnybuHe
CEe30HHOTro NPOMEeP3aHUA - OTTanBaHMUA
[PYHTbI M cTENEHb BOAOHACHILLEHUA dh, M

1,0 2,0 3,0
FNMMHUCTBIE NPK NOKa3aTene Tekyyectun /p > 0,5, neckn menkue n 130 110 90
NblNeBaTble NPU CTeneHn BaaxKHoctn S, > 0,95
FnnHuctole npu 0,25 < /; £0,5, necku menkue v nolnesatbie Npu 100 90 70
0,8 < S5 < 0,95 KpynHoob6AOMOYHblIE C 3anNoONHUTENEM
(rMMHMCTBIM, MenKonecYaHbIM M NblneBaTbiM) cBbile 30 %
FnnHuctole npu I, £ 0,25, neckn menkme u nbinesatole npu 0,6 < 80 70 50
Sr £ 0,8, a TaKkKe KPYNHOODG/JOMOYHbIE C 3aMNOJIHUTENIEM
(rAnHUCTBIM, MenKkonecyaHbim 1 NbliesaTbim) oT 10 ao 30 %

MpumeyaHusa

1 MpuBegeHHble B Tabanue 3HAYEHUA T OTHOCATCA K MOBEPXHOCTM 6eToHHOro ¢pyHaameHTa. Aaa
bYHAAMEHTOB U3 APYTUX MaTepuanoB TabnyHble 3HAaYEHUA T AOMKHbI YMHOXKATLCA Ha KO3QOUUMEHT
Yaf, 3HAUYEHWA KOTOPOTO AaHbl B MPUIOKEHUM B.

2 Ona I'IOBerHOCTeﬁ d)yHAaMEHTOB, NOKPbITbIX CNelnasibHbiIMKU COCTaBaMu, yMmEHbLLUAOWMMUN CUJIbI
CMeEpP3aHNA, a TaKXKe Npu NnpuMeHEHNN APYTrnX NPOTUBONYYNHHbIX MepOﬂpMﬂTMVI, 3Ha4YeHune tp, cnegyer
NMPUHUMATb Ha OCHOBaHUWM OMbITHbLIX AdHHbIX.

7.4.4 PacyeTHoe 3HauyeHue cunbl Fr, KH, yaep»usawouwen GpyHAamMeHTbl OT BbIMyYMBaAHUA,
cnegyet onpenensatb no ¢opmynam:

NpPUY UCNOAb30BaHNUM MHOTONIETHEMEP3/bIX TPYHTOB MO NpUHUMNY |

Q.

F =z¢iR - R
=1 (7.30)

NPW NCNOAb30BaHUN MHOFOIETHEMEP3/bIX FPYHTOB MO NpuHUMny
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F. — Zl%f:;.’:,
=l (7.31)

roe u - NnepumeTp cevyeHma NOBEPXHOCTU CABUIa, M, MPUHMUMAEMbIN PAaBHbIM: AN1A CBANHbIX U
cTonbyatbix GyHAAMeEHTOB 6e3 aHKepHOW MAUTbl - NepuMeTpy cevyeHus dyHAaAMeHTa; AnA
cTon64aTbiXx PyHAAMEHTOB C aHKEPHOM NJANTON - MEPUMETPY aHKEPHOW NAINTDI;

Rafi - pacyeTHoe COMNPOTMBAEHME (-0 CNOA MHOFO/IETHEMEP3/IOrO FPYHTA CABMUIY NO
NOBEPXHOCTN cmep3aHus, KlMa, NPUHMMAEMOeE NO UCMbITaHMAM M Tabaruam NPUNOXKEHUSA B;

h; - TonwmMHa i-ro cnoa Mep3Nnoro UAM TaNoro rpyHTa, PACNONOKEHHOTO HUXKE NOAOLBbLI CNOA
CE€30HHOr0 NPOMEpP3aHUA-OTTAaUBAHUA, M;

fi - pacyeTHOe conpoTUBAEHMNE i-FrO CNOA TANIOrO FPYHTA CABUIY NO NOBEPXHOCTU PyHAAMEHT],
KlMa, npMHMMaemoe B COOTBETCTBUM C TpeboBaHMAMM CM 24.13330, € y4eTOM NpUMedaHma K 7.3.1.

7.4.5 3aaHKepeHHbINn cTonbuyaTbii GyHOAMEHT A0MKeH ObiTb NPOBEPEH HA OTPbIB CMAAMM
MOPO3HOr0 Ny4YeHUA CTOMKN GyHOAMEHTA OT aHKEPHOM NAunTbl. Ycunenue Fr, KH, paspbiatoee
3aaHKepeHHbIN PyHAAMeEHT, onpeaenseTtca no popmyne

Fin = tmAsn - F, (7.32)

roe Asm - naowasb 60KOBOM NOBEPXHOCTU CTOMKM PyHAAMEHTA, HAaxo4AWeENCcA B npeaenax
CNOA Ce30HHOr0 NPOMep3aHmA - OTTanBaHMA rPyHTa, M2,

7.4.6 TloBepxHOCTHble, Mano3arnybneHHble ¢GyHAAMEHTbI UM CBAalHble  POCTBEPKM,
3aKNagblBaeMble B C/10e CE30HHOMO MPOMEP3aHUA - OTTAUBAHUA FPYHTOB, CNeAyeT PAacCYNTbIBATDL
Mo YCTOMYMBOCTM HA AEMCTBME HOPMAIbHBIX CU MOPO3HOTO MyYeHMA 1 No aedopmaunam.

YcTonumBocTb  PYyHOAAMEHTOB Ha [AENCTBME HOPMabHbIX CUA  MOPO3HOrO  MNy4YyeHus
nposepsaeTca no popmyne

(7.33)

roe pm - YAeNbHOe HOPManbHOE AaBNeHWe MyvyeHuA TPyHTa Ha noaowsy ¢yHAAMEHTa U
pocTBepKa, KlMa, ycTaHaBAMBaemMoe No ONbITHbIM AaHHbIM;

As- niowaab noAowsbl pyHAaMeHTa U poCTBEpKa, M2,
OcTanbHble 0603HaYeHuA Te e, 4To B popmyne (7.29).

Pacuet no gedopmaumam cnegyet Npom3BOANTb C Y4ETOM COBMECTHOM pPaboTbl COOPYKEHUA
N HepaBHOMEPHO BbINMyYNBAEMOro OCHOBAHUA. [MyUYMHUCTOCTb rPpyHTa cnefyeT onpenenatb nNo
FOCT 28622. Mpw 3TOM, BO3HMKAIOLWMNE B pe3ynbTaTe HEPABHOMEPHbIX MOAHATUI U OMYCKAHWUM
byHOAMEHTOB A0MOIHUTE/IbHBIE YCUIUA B KOHCTPYKLUMAX COOPYKEHMA HE AO0NXKHbI NPeBbiwaTh
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npeaenbHoO AO0NYyCTUMbIX 3Ha‘-IeHVIl7I, ad KpeHbl n I'IpOI'VI6bI He npenATCcTBOBaATb Hopmaanon
9KCNAyaTauunun CoOopyxeHunA.

8 Oco0eHHOCTH NMPOEKTHPOBAHUSI OCHOBAHWHM M (YHAAMEHTOB HA CHJBbHOJBIUCTBIX
MHOTI'0JIeTHEMEP3JIbIX IPYHTAX U MOA3eMHBIX JIbAaX

8.1 Tpy nNpPOEKTUPOBAHMM  OCHOBAHUA M  YHAAMEHTOB Ha  CUAbHONBLAMUCTBIX
MHOTO/IeTHEMEP3/IbIX TPYHTaX U NMOA3EMHbIX ibax ciefyeT npeAycMaTpuBaTb UCMO/b30BaHNE
TaKWUX FPYHTOB B Ka4ecTBe OCHOBAHMA, KaK NpaBuao, No npuHumny |. B cnyyaax HeobxoammocTu
MCNONb30BaHUA  CUNBHONBAWUCTBIX TPYHTOB N0  nNpuHuMny Il JomKHbI  06A3aTenbHO
npefycMaTpmuBaTbCA MEpPONpUATMA MO WX NpeABapuTeNbHOMY OTTaMBAHUIO WAM 3aMeHe
NbANUCTBIX FPYHTOB Ha HEMPOCAA04HbIE Ha pacyeTHyto rybuHy cornacHo 6.1.6 1 7.3.10.

8.2 [na npepoteBpaweHmna pedopmaumii NOBEPXHOCTU NAAHUPOBKM Y COOPYKEHUWA U
Pa3BUTUA TEPMOKaApCTa BCAEACTBME OTTaMBAHWUA MNOA3EMHbIX /IbA0B WMAU CUAbHONbAMUCTbIX
FPYHTOB, 3a/1€raloLLmx Ha He6oNbLWOWN rNybMHEe OT NOBEPXHOCTU, HEOHBXO4MMO NpeayCcMaTPMBaTbL
YCTPOWMCTBO TENJION30IALNOHHON NOACHINKM U (MM) TENNO3ALWMUTHBIX SKPAHOB B Npeaenax Bcewn
3acTpaMBaemon nnowasakn. TonWwmMHA NOACLINKKM hs, @ TaKXKe napameTpbl TenN03aLLUTHbIX
3KpaHOB oNpeaenatoTcsa NPOrHO3HbIM TENAOTEXHUYECKMM PAacYeTOM W3 YC/I0BUA COXpPaHeHUA
NPUPOAHOTO TEMMEePATYpHOro COCTOAHWA TPYHTOB W MONOMKEHUA BEPXHEN MNOBEPXHOCTU
MHOTFO/IETHEMEP310r0 FPYHTA MAK ee NoBbIWeHUA. 1A CANOLWHbIX NOACLINOK 3Ha4YeHue hs, M,
[LONyCKaeTca onpeaensaTtb no popmyne

) (8.1)

roe dinn v dihs,n - HOPMaTUBHbIE TNYBUHbBI CE30HHOIO OTTaMBAHWMA COOTBETCTBEHHO NPUPOAHOTO
FPYHTa U FPyHTa NOACLINKK, M, onpeaensemble COrNacHO NPUIOKeEHUIo [

d'th - [oNycTMmasn rnybmHa ce3o0HHOro OTTaMBaHWUA NPUPOAHOIO FPYyHTA Nog NOACHINKOM, M.

TpeboBaHMA K MaTepuany NoACbINOK, cnocobam X YKNAZAKN U YNNOTHEHUA YCTaHABAMBAKOTCA
B MPOEKTE C YYETOM MECTHbIX YCNOBU 1 6.3.14 1 7.5.4.

8.3 OcHoBaHUA PyHAAMEHTOB, 3aKNaAbiBaeMbIX B Npeaenax TOAWMHbI NOACLINKKU, cneayeT
paccynTbIBaTb MO Hecyllel cnocobHocTM 1 aedopmaumnsam B COOTBETCTBUM € TpeboBaHUAMM CM
22.13330. Mpwn OTCYTCTBUM MEPONPUATUI MO YKPENNEHUIO OTKOCA NOACHINKW, PacCcTosaHue OT
LLOKONIA COOPYKeHUA A0 BPOBKM NOACHINKM AOMKHO OblTb HE MeHee 3 M, @ KPYyTU3HA OTKOCOB
noAacbInkM He 6onee 1:1,5 gna KpynHoob610MOYHbIX rpyHTOB, 1:1,75 - Ana neckos u 1:2 - ans
NPOYMX MaTepPMUanos.

Ecnam cTtonbyaTblie UAM NEHTOUYHbIE GyHAAMEHTbI YCTaHABAMBAOTCA HA MHOTONETHEMEpP3/ble
FPYHTbI, coAepXKalme NoA3EMHbIE NbAbl, MEXAY MX NOAOLWBOM M CNOem NoA3EeMHOro NbAa
[O/IKHA O6bITb MPOCNOMKA NPUPOAHOrO FPYHTa, WUCKYCCTBEHHO Y/IOXEHHaA C YMNAOTHEHMEM
rPyHTOBas NoAylKa U (MNK) HeCYLMA TENN03aWMTHbIN 3KpaH. TONWMHY NPOCAOMKN (NOAYLLIKK)
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cneayeT NPUHUMaTb MUCXOAs M3 pacyeTa OCHOBaHWA no gedopmaumu, HO HE MEHEe YeTBEPTU
WKWPUHbI  nogowsbl  ¢yHAameHTa. [lapameTpbl Tenno3aWMTHOIO 3KpaHa oOnpeaensaloTcs
TENNIOTEXHMYECKMM PacYeToOM C y4YeTOoM Tennonepesaym OT 34aHUA K TPYHTY OCHOBAHMA NO

byHOameHTy.

8.4 Mpw ycTpoiCcTBE CBalHbIX PYHAAMEHTOB Ha y4YacTKax C CUAbHONbAWUCTbIMU FPYHTAMU U
NOA3EMHbIMM NbdaMU CaedyeT MPUMEHATb BypOoonyCcKHble CBau C 3a/IMBKOM W3BECTKOBO-
necyYaHblX MM LeMEHTHO-NEeCYaHbIX PaCTBOPOB C PacCTOSHMEM B OCAX HE MeHee ABYyX AMaMeTpoB
CKBaXXMHbl. CBaM He A0/IKHbI ONMPATbCA Ha MPOC/ION NbAa, a NoA UX TOPLLOM CneayeT ycTpansaTtb
YNNOTHEHHYIO FTPYHTOBYIO MOAYLIKY TONWMHOM He MeHee AnameTpa cBan. OTTaMBaHMeE TPyHTa
BOKPYF CBau M Nog, €e HUKHUM TOPLLOM HE A0MNyCKaloTCA.

8.5 PacyeT OCHOBaHMIN NO HeCylLel cnocobHOCTM ceayeT NPOBOANUTL C YYETOM M3MEHEHUA
TemnepaTyp B TEYEHME IKCNAyaTaunm:

ANA cTonbyaTbix PyHOAAMEHTOB HA CUNBHONLANUCTLIX TPYHTAX M NOA3EMHbIX NbAaX - No 8.7;

ANA CBaMHbIX GYyHAAMEHTOB B CUNbHONbANUCTbIX TPYHTAX - N0 8.9, @ B NOA3EMHbIX NbAaX - N0
AAHHbIM MONEBbIX UCMbITaHWUIM CBAl CTaTUYECKOM BAABANBAIOLLENA HAarPy3KOM.

8.6 PacueT ocHoBaHMi No gepopmauusam cneayet NPonN3BoAMUTb:

ANA cTonbyatbix GpYHOAAMEHTOB Ha CUNbHONBLAWUCTBIX FPYHTaX M MOA3EMHbIX NbAax - MO
yKasaHuAM 8.8;

ANA CcBalHbIX GYHAAMEHTOB B CUAbHONbAMUCTLIX FPYHTAX M NOA3EMHbIX /IbAAX - NO AaHHbIM
NO/IEBbIX UCMbITaHUI CBalA CTAaTUYECKOM BAABANBAIOLLEN HArPy3KOM.

8.7 Cuny npeaenbHOro conpotuBaeHUs (Hecyllyto cnocobHOCTb) OCHOBaHMA cToNb4YaToro
dYyHAAMEHTA Ha CUAbHOABbAUCTBIX TPYHTAX U NOA3EMHbIX NbAAaX C/ieayeT onpeaenatb no 7.2.2,
Npw 3TOM 3Ha4YeHuA R 1 Rqf [,ONYCKaeTcA NPMHUMATL No Tabaunuam B.2 n B.3.

8.8 OcagKy oCcHOBaHWsA cTonb4yaToro pyHAAMEHTa Ha CUNbHONBbAUCTBIX TPYHTAX M MOA3EMHbIX
NbAax s cneayet onpeaensaTtb no popmyne

S=Sp+Sy, (8.2)

roe Sp - ocagKa, obycnosneHHaa ynnoTHEHMEM OCHOBAHMA NOA, Harpy3Kon, onpeaensemas no
n.1;

St - 0ocafka, obycnoBneHHas NNACTUYHO-BA3KMM TEYEHMEM TFpPyHTa 33 3aJaHHbl CPOK
9KCNyaTaL MM COOPYKEHMSA, onpeaenaemas no popmyne

St = tuwv, (8.3)

34€eCb t, - 33[laHHbIM CPOK 3KCNAyaTauum 34aHuA (COOpYKeHUA), roa;
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V - CKOpPOCTb 0CaaKwu, M/I'O,CI,, onpegenaemana umcxoaa U3 Moaenn NMHENHOo- nan
He/NIMHEeMNHOBA3KOro NnoNynpocCTPaHCTBA, AOMYCKAETCA onpeaenAaTb No NPUAOKEHUIO m

8.9 Hecyuyto cnocobHOCTb OCHOBaHUA CBaltHOro ¢pyHAaMeHTa Fy B CUNbHONBAUCTBIX FPYHTaX
cnefyeT onpeaenAtb, Kak MpaBuao, NO AaHHbIM MOMEBbIX UCMNbITaHMIA cBal. [onyckaeTcs
onpeaenATb Hecylyw CnocobHOCTb CBaM pacyeTom B COOTBETCTBMM C 7.2.2 U 7.2.3 noO
HauMeHblUleMy 3HayeHuo F,, MNONYyYEHHOMY MO YC/NOBUSAM €e COMPOTMBAEHMA CABUTY MO
rPYHTOBOMY PacTBOPY M CABWUIYy rPYHTOBOrO PacTBOPa MO KOHTAKTy C AbAWUCTbIM TPYHTOM. B
nocnegHem cnyyae 3HadeHue Fy, KH, cneayet paccuntbiBatb no popmyne

1:;. . .7':‘7':'{R‘.1'- + :[‘1 _‘;:._ l‘R:i;_' + ‘;.‘,_R.'";.Z_ ]'.1:";_ :’:
. / (8.4)

e Yt U Yc - 0603HaUYeHuUsA Te e, 4To 1 B popmyne (7.2);

R - pacyeTHOE CONpPOTUBIEHME CUNBbHONbANCTOrO FPYHTA UM N1bAa NOA HAXKHUM KOHLLOM CBau,
KMa, onpeaenaemoe g CUNbHONBAUCTbLIX FPYHTOB MHTEpPNONAUMEn mexay 3HayeHnamun R no
Tabnmuam B.1 u B.7, a 4na nbaos - no Tabauue B.7;

Aw - NN0WaAb NONEPeYHOro CeYeHmsa CKBaXKMHbI, M%;
iij - NbAMUCTOCTb 3@ CYET NeAAHbIX BK/IOYEHWUN j-TO CNOA FPYHTA;

Rshj;  Rshij - pacyeTHble  COMPOTMBAEHWA  CABUIY TPYHTOBOro  pacrteopa no
MHOroneTHeEMepP3N0OMy TPYHTY M TPYHTOBOrO pPacTBoOpa NO AbAy ANA cepeauHsbl j-ro cnos, Kla,
NPUHUMaeMble COOTBETCTBEHHO no Tabaunuam B.4 n B.7;

Ashj - NIOWAAbL NOBEPXHOCTU CABUra B j-M CNOE, onpeensieman B 3aBUCMMOCTU OT AnameTpa
CKBaXXMHbI, M.

Ecn NnpoYyHOCTb CMep3aHusA FPYHTOBOrO PacTBOPa C NMOBEPXHOCTbIO CBau Ryf < Rsh, TO pacyeT
HecyLuel cnocobHocTM cean Fy, no dopmyne (8.4) cnepyeT Npom3BOANTb NPU 3HAYEHUAX Rsh = Raf,
NPUHUMAas NA0LWaAb NOBEPXHOCTU CABUIA B j-M C/I0€ FPyHTa Ashj PAaBHOM NAOLLAAN NOBEPXHOCTU
CBau B 3TOM cJioe.

MpumeyaHue - B cayyasx, Korga nog TOPLOM CBau NpeaycMaTpMBAETCs YCTPOMCTBO MPYHTOBOW
noAywKK, To 3HayeHne R B dopmyne (8.4) NnpuHMMaETCA ANA rpyHTa noaywku. Npu sTom npegenbHan
Harpyska Ha Topeu, cBau onpegensetca no ¢opmyne (8.4), Kak Ans cBau, gMamMeTp KOTOPOW paBeH
ANaMeTpPy CKBaXKMHbI, @ AJIMHA - TOJILLMHE NOAYLIKK.

9 Oco0eHHOCTH TNPOCKTHPOBAHUSI OCHOBAHMH M (YHIAMEHTOB Ha 3aCOJEHHBIX
MHOTI0J1eTHeMep3JIbIX TPYHTaxX

9.1 AnAa npoekTMpoBaHMA (YHOAAMEHTOB Ha 3aCOJIEHHbIX MHOTONIETHEMEP3/bIX TFPYHTaX
MaTepuanbl U3bICKAHUIM [O0/MKHbI COAep’KaTb AaHHble 06 YyCNOBUAX 3a/eraHMA 3acOJIeHHbIX
FPYHTOB, CTENEHWN UX 3aCO/IEHHOCTU, a TaK}Ke 0 XMMNYECKOM COCTaBe BOAHO-PaCTBOPUMbIX CONEN.
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3aconeHHble MHOroneTHemep3nble rpyHTbl MOryt Mcnosib30BatbCA B KayeCtBe OCHOBaHWUA
coopymeHMﬁ KakK no npwumHUuuny |, TakK U No nNpuHUUny . |_|pl/| 3TOM AOO0/1XKHO Y4UTbIBATbCA
nosblilLeHHOe KOppO3MﬁHO€ Bosp,eﬁcmme 3dCOJ1IEHHbIX TPYHTOB Ha MaTepunan dJYH,CI,aMeHTOB.

NMpumeuaHue -llbineBaTtble rpyHTbl MOpPCKoro nobeperkba Cesepa c npeobiagaHnem conen HaTpuin-
Ka/IMeBOoro COCTaBa A0/KHbl OTHOCUTLCS K 3aCONIEHHbIM MPU COAEPHKAHUN B HUX PACTBOPUMbIX CONen oT
0,05 % v BbiWwe.

9.2 OcHoBaHMA UM GYHAAMEHTblI Ha 3aCONEHHbIX MHOTFOJIETHEMEP3/bIX FPYHTax Npu
MCNONb30BaHMM TaKUX FPYHTOB B KaYeCTBE OCHOBAHWMA MO NPUHUMNY | cnefyeT NpoOeKTUPOBaTb
COrnacHo 6.3.1 - 6.3.14 c y4eToM ceayroLmx ocobeHHocTen:

a) TemnepaTypa Hayasna 3amMep3aHUs 3aCONEHHbIX TPYHTOB Tpr HUXKE TemnepaTypbl
3aMepP3aHNA aHANOTUYHbIX BUAOB HE3aCONEHHbIX TPYHTOB U ee cnefyeT yCTaHaBANBATb OMNbITHbIM
nyTem C y4eTOM YKa3aHWI npuaoskenus b;

6) nepexop 3aCONEHHbIX FPYHTOB M3 MJACTUYHO-MEP3/NIOr0 B TBEPAOMEP3/NIOE COCTOsIHME
NPOUCXOANUT Npu bonee HU3KUX TeMmnepaTypax, YeM aHaANOrMYHbIX HE3ACOJIEHHbIX FPYHTOB, U
AOJIKEH NPUHUMATBLCA MO AAHHbIM ONbITHOrO onpeaeneHns KoaddUUMEHTA UX CHHUMAEMOCTU Of
C YY4ETOM YKasaHui 5.3;

B) 3aCO/IeHHble Mep3/ble TPYHTbl OT/IMYAIOTCA MOHWMMKEHHOMW MPOYHOCTbIO M MasbiMU
3HaYEHMAMMU CONPOTUBAEHMUIA CABUTY NO NOBEPXHOCTU CMEP3aHUA C QYHAAMEHTOM;

r) Ha y4acCTKax C 3aCO/IEHHbIMM FPYHTAMM MOKET ObITb HECKO/IbKO 3aCO/IEHHbIX FOPU3OHTOB C
Pa3HOM CTeneHbl 3aCONEHHOCTWU, a TaKKe MOTyT BCTPeYyaTbCA OTAE/NbHble CAOU WAWN JINH3bI
HaCbIWEHHbIX CUIbHO MWHEPA/NIU30BAaHHbIMU BOAAMM TPYHTOB, HAXOAALLMXCA B HEMEP3/10M
COCTOSIHMM NpU OTpULLATEIbHOM TemnepaType (Kpuonern), BCKPbITUE KOTOPbIX CKBAXKMHAMM NpuU
NOrpyeHuu cear NPUBOAMUT K MOBbILLEHHOMY 3aCONEHUIO TPYHTOB MO BCEM AJIMHE CBaM.

9.3 MMpwn CcTpPOMTENbCTBE HA 3ACONEHHbIX TFPYHTAaX cnepyeT NPUMEHATb YHOAMEHTDI,
obecneumBatowme Hambonee nNONHOE WMCNONb30BaHWE COMPOTUBAEHME MEP3/bIX FPYHTOB
HOPMaNbHOMY AaBAEHUIO (NNTHbIE, CTONBYATbIE M NIEHTOYHbIE GYHAAMEHTbI, CBaM C YLLUMPEHHOM
natoi u ap.). Mpu 6ypoonyckHOM cnocobe NOrpyKeHWs CBaMl CKBaXKMHbl O0/KHbI ObiTb
ANaMeTpoM He MeHee Yyem Ha 10 cm 60nblwMM NONepeyYHOro Ce4YeHUs CBau U 3aNONHATLCA, KaK
NpaBuio, N3BECTKOBO-MECYaHbIM WU LEeMEHTHO-NecYaHbIM pacTBOPOM. 104, HUKHUM KOHLOM
CBau cneayeT yCTpamBaTb YNAOTHEHHYIO NOAYLWKY M3 LWebHSA.

9.4 Hecyuyto cnocobHOCTb OCHOBaHWUIA CTONOYATbIX U CBANHbIX GYHAAMEHTOB Ha 3aCOJIEHHbIX
MHOTONEeTHEMEP3/bIX MPYHTAX MPW UCNONb30BaHUM UX MO NpuHumMny | cnegyeTt onpeaenatb
cornacHo 7.2.2 - 7.2.3. lNpun 3Tom pacyeTHble 3Ha4YeHUA CONPOTUBAEHUA FPYHTOB HOpPMabHOMY
[LABIEHUIO U CABUTY NO MOBEPXHOCTM CMep3aHuA R U Rgf HAANEXNT NPUHUMATD, Kak NPaBuao, no
ONbITHBIM AaHHbIM. [AnAa coopy:eHuit Il ypoBHA OTBETCTBEHHOCTM, a TaKXe NpU NpuBA3Ke
TMNOBbLIX MPOEKTOB K MECTHbIM YCNOBMAM, 3HAYeHMA R M Ry AONyCKaeTca NpuMHUMaTb Mo
Tabnmuam B.5 u B.6.
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9.5 Mpu pacyetax Hecyu.l,el7| CNOCcobHOCTN OCHOBAHWM 6yp00I'IYCKHbIX CBall 3aCONEHHOCTb
FPYHTOBOrIO pacTBOpa 1 conpoTmeaieHnNAa cABUry no NnoOBepxXHOCTU CBaun Raf cnenyet npuHMmaThb No
3dCONNIEHHOCTUN N 3HAYEeHNAM Rgf npuaerarowWwero NpupoaHoro rpyHTa. Ecam Hecywan CNocobHOCTb
6yp00|‘|y€KHbIX cBal onpeaeneHa No pesysbTatam NoJsiesBbix MCHbITaHMVI, TO PaCYETHYIO HECYLUYIO
CNOCOBHOCTb TaKMX CBAW cneayeT NPUHUMATD C MOHMMKAOLWMM KOIGOUUNEHTOM, YYUTbIBAOLLMM
M3MeHeHne TemnepaTtypHoro COoCTtoAHMA U CTeNneHn 3aCOJIEHHOCTU TPYHTOBOINo pacrteBopa B
npouecce saKcnayataumm COopyxeHmAa, yCtaHaB/IMBaeMbIM MO OMbITY MECTHOINo CTpouTesibCTBa
MUAN NO JaHHbIM CneunasibHbIX VICCﬂeLI,OBaHMﬁ.

MpumeyaHue - [ ONYCKHbIX M BYPOOMYCKHbIX CBall pacyeTHble 3HauyeHua R, AonyckaeTcs
NPUHMMaTb NPU CpegHeB3BeLEeHHOM 3HaYEHMM 3aCONIEHHOCTU FPYHTOB NO A/IMHE CBaM.

9.6 PacyeT OCHOBaHMM U PyHAAMEHTOB HA 3aCONEHHbIX MHOTO/JIETHEMEP3/bIX FPYHTax Mo
Aedopmaumam cnepyer NpousBOAMTb COrnacHo 7.2.15, 7.2.16, KaK Ha NAACTUYHO-MepP3/biX
rpyHTax.

9.7 MNpu pacyeTHbix AePopMauMAX OCHOBAHUW, CAOMKEHHbIX MEP3/bIMU  33aCONEHHbIMM
rpyHTamu, 6onblue npefenbHbIX UM HeA0CTAaTOYHOW HecyLLLel CNOCOBHOCTM OCHOBaHUA cneayeT
npeaycMmaTpuBaTb YaCTUYHYIO WM MONHYIO 3aMeHY 3aCO/IEHHbIX FPYHTOB Ha HEe3aCONEeHHble,
AONONHUTEIbHOE MOHUXKEHME TemMnepaTypbl FPYHTOB, MPOPE3Ky 3aCO/NIEeHHbIX CNOEB FPyHTa
rnybokumn odyHOaMeHTamu, YCTPOMCTBO ¢yHAAMEHTOB Ha MNOACHLINKAX, pacnpenenstomx
HarpysKkuM Ha Mep3/ble FPYHTbl OCHOBAHUW, U ApyrMe MeponpuATUA, a B HEOBXOAUMBIX Cayvanx
OCYLLECTB/ATb CTPOUTENBLCTBO C UCMO/Ib30BAHNEM 33CONEHHbIX MHOrONETHEMEP3/bIX TPYHTOB B
KauyecTBe OCHOBAHWM No npuHumny Il.

9.8 OcHoBaHMA M GYHAAMEHTblI Ha 3aCONEHHbIX MHOTOJIETHEMEP3/bIX FPYHTaX MNpu
MCMONb30BaHMM MX B KAYECTBE OCHOBAHWUI COOPYXKEHWUI No NpuHUMNy Il cneayeT NpoeKTUpoBaTh
B COOTBETCTBMMU C 6.4.1 - 6.4.7 1 TpeboBaHMamm CI 22.13330, CN 24.13330 1 CI 28.13330.

10 Oco0eHHOCTH NPOEKTHPOBAHHUS OCHOBAHMHA M (QyHIAMEHTOB Ha 3aTOP(OBAHHBIX
MHOT0JIeTHEMeP3JbIX IPYHTaX

10.1 OcHoBaHMA U byHAAMEHTbI Ha 3aTOPPOBAHHbIX MHOTOJIETHEMEP3AbIX FPYHTAX U Topdax,
a TaKXe Ha TrpyHTax C MPUMECbI0 OPraHMYECcKMX OCTATKOB HAANENKWUT MNPOEKTUPOBATb B
COOTBETCTBMW C YKa3aHUAMM pasgena 7 n tpebosaHmAmK CI 22.13330 ¢ yyeTom Mx HonbLion
CKMMAEMOCTM NOZ HArpysKko, MposABAEHMEM MAaCTMYECKMX aedopmaumi B LUMPOKOM
OManasoHe  OTPMUATE/IbHbIX  TEMNEpPATyp, MNOHMMKEHHOWM MNPOYHOCTbIO CMEpP3aHMA ¢
dyHAAMEHTaMK, HU3KON Ten/onpoBOAHOCTbIO M 3amednieHHOMW cTabunusaumeinnt ocagok npwu
OTTanBaHUMW.

10.2 Mpn ncnonb3oBaHUKM 3aTOPPOBAHHbLIX FPYHTOB B KAYeCcTBe OCHOBaHMM NO MpuUHUMNY |
cnepyer  NPUMEHATb  NAUTHble, CcTONG4YaTble W CBaWHble QyHAAMEHTbl, a TaKXke
Mano3arnybaeHHble U NOBEPXHOCTHble GyHAAMEHTbI HAa NOACbINKax. CBan cnegyeT NOrpyKatb,
Kak npaBuao, GypoomnycKHbIM CNocoboM B CKBaXKWMHbI guameTpom Ha 10 cm Hosblimm
nonepeyHoro ceyeHUA cBau C 3anoaHeHMem Nasyx LeMeHTHO-Nec4YaHbiM PacTBOPOM UIN APYTUm
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PacTBOpPOM MO NPOEKTY; onnpaHume cBal Ha npocnoun Topd)a He gonycKaeTtca. lNog I'IO,CI,OLLIBOVI
NJAUTHBIX U CTONIBYATbIX dJYH,CI,aMeHTOB cnenyert yCctpanBaTb NecH4aHyro noayuwky TOJ1LLI,VIHOI7I He
meHee: gnAa NANUTHbIX dJYHLI,aMeHTOB -0,3 m, anAa CTONBYATbIX - MONOBUHDI WNMPUHBbI NOAOLBbI
¢dyHoameHTa. [lpu  HebonblWoOM TONWMHE NOKPOBHOro TopdsAHOro cios  caepyer
npegycmatpuBaTtb e€ro yganaeHue.

10.3. Pacuet Hecyuwei cnocobHOCTM OCHOBAHWUI cTONBYATLIX M CBalHbIX GYHAAMEHTOB HA
3aTOPdOBAHHbIX FPYHTAX NPU UX UCMOb30BAHUM NO NPUHLUMNY | NPON3BOANTCA COrNacHo 7.2.2 -
7.2.3. Mpun 3TOM pacyeTHble 3HaYEHMA CONPOTUBAEHUA STUX TPYHTOB HOPMAJIbHOMY @aBNEHUIO U
COBUTY MO NMOBEPXHOCTU CMep3aHUA ¢ GyHAAMEHTOM R U Ryf cnefyeT NPUHUMATD, Kak NpaBuio,
MO OMbITHbIM [AaHHbIM. [nAa coopyxeHuin Il ypoBHA OTBETCTBEHHOCTM, a TaKXKe ANs
npeABapuUTeNbHbIX PACYETOB OCHOBAHWUI 3Ha4YeHUA R U Rqr AONYCKaeTca NpMHMMaTL no Tabnauue
B.8.

OcHOBaHMA GpyHAaMEHTOB, BO3BOAUMbIX Ha NOACHINKAX, CAeayeT PacCunTbiBaTb MO HecyLlen
CNOCOBHOCTM TPYHTOB MOACHIMKK C NPOBEPKOM CUAbI NPeaeibHOro CONPOTUBAEHMUA OCHOBAaHUSA
Ha YpPOBHE NOBEPXHOCTU MPUPOAHbLIX 3aTOPPOBAHHbLIX FPYHTOB C YYETOM PaACYETHOM rybuHbI
Ce30HHOro oTTamBaHua. Ecnm pacyeTHas rnybuHa oTTaMBaHuA 60/blue TONLWMHBI MOACLINKMK, TO
OCHOBaHWeE A0NXKHO BbITb TaK}Ke paccynTaHo no gepopmaumnsam.

10.4 PacyeT OCHOBaHUWM, CNOMKEHHbIX BUOreHHbIMM TpyHTaMK, No AedopMaLMAM HAOAEKUT
npou3BoaMUTb: cToNbYaTbIX - N0 7.2.15, 7.2.16; CBalHbIX - NO pe3y/ibTaTaM MOAEBbIX UCMbITAHUN
CBall CTAaTUYECKOM BAAB/NBAIOLLEN HArpy3Kom.

10.5 OcHoBaHMA M ¢GyHAAMEHTbl Ha 3aTOP(OBAHHbLIX FPYHTAX NPU UCMNONAb30BAHUN TAKUX
FPYHTOB B KayecTBe OCHOBaHMI No NpuHumMny |l HeobxoaMmo NPOEKTUPOBATbL B COOTBETCTBUM C
6.4.1 - 6.4.5 n TpeboBaHMaMmuK CIM 22.13330 1 CN 24.13330.

11 OcoOeHHOCTH MPOEKTUPOBAHNSI OCHOBAHMH U (DYHIAMEHTOB HAa MHOT0JIETHEMEP3JbIX
IPYHTAX B CEiCMHYECKHUX pPaiioHaX

11.1 OcHoBaHUA 1 GYHAAMEHTbI COOPYHKEHMIN, BO3BOAMMbIX Ha MHOTO/IETHEMEP3/bIX FPYHTaX
Ha NJoWaAKax C pacyeTHOM ceMcMMYHOCTbIO 7, 8 M 9 6annoB cneayeT NPOEKTUPOBATL C YYETOM
TpeboBaHmin CM 14.13330, CM 22.13330, CM 24.13330, CM 35.13330 1 TpeboBaHMI HAaCTOALLUX HOPM.

11.2 Ona ceMcMUYECKMX PAaNoOHOB C pPacyeTHOM CeMCMMYHOCTbIO 7, 8 n 9 bannos cnepyet
npeAycMaTpuBaTb UCMNO/b30BaHME MHOFONETHEMEP3/bIX FPYHTOB B KauyecTBe OCHOBaHMA, Kak
npasuao, No NnpuHumny |. Mpu HEBO3MOXKHOCTM UCMNOb30BAHWUA TPYHTOB B KAYECTBE OCHOBAHMA
no npuHuMny | AonycKaeTcaA MCNosb3oBaHME WX NO NpuHUMny Il npu ycnoBum onupaHus
bGYyHOAMEHTOB Ha CKa/lbHble UK ApYyrMe ManoCKUMaemble NPW OTTaMBAHWUM TPYHTbl MAM HA
npeaBapuUTeNIbHO OTTaAHHbIE U YNAOTHEHHbIE TPYHTbI.

11.3 B cericMUYECKNX paioHax cnegyeT NPUMEHATL Te e BUAbl CBal, YTO U B HECEMCMMUYECKNX
palioHax, Kpome cBal 6e3 nonepevyHoro apmumpoBaHuA. FNybuHA NOrpyXKeHuAa cBam B FPyHT
(nckntoyas cBan-CcToMKKN) A0NXKHE BbITb HE MeHee 4 m.
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11.4 PacyeT OCHOBaHWN W GYHAAMEHTOB MO Hecywel CnoCoOOBHOCTM HA BePTUKaANbHYHO
HarpyskKy C y4eTOM CEMCMUYECKUX BO3AENCTBUI CeyeT NPOU3BOANTb COMTACHO 7.2.1, MPU 3TOM
CUNy NpeaenbHOro COMPOTUBNEHUA OCHOBAHMA HAANEXWUT onpeaenatb ¢ yyetom 11.5, 11.6, a
KOIPPULMEHT HAZEKHOCTU Yn NPUHUMATD:!

Npu NCMNOJIb30BAaHMU MHOTONETHEMEP3/bIX TPYHTOB B Ka4eCcTBe OCHOBAHMA Mo npuHumny | - no
7.2.1;

NPW MCNONb30BaHMM MHOTONETHEMEP3/bIX FTPYHTOB B KaYecTBe OCHOBAHMA No npuHumny Il -
Ana GyHAaMEHTOB Ha eCTeCTBEHHOM OCHOBaHUM - Yp = 1,5, a anAa ceBaliHbIx - no TpebosaHmam CM
24.13330.

11.5 Hecyulyto crnocobHOCTb BeEPTUMKANbHO HarpyKeHHoW BucAYelr cBanm F,, a TaKxe
ctonbyatoro ¢yHAaMeHTa MNPU MCMNO/b30BAHMM MHOFONIETHEMEP3bIX TPYHTOB B KayecTse
OCHOBaHMA MO NPUHLUNY |, C y4eTOM CEMCMUYECKMX BO3AENCTBUI CieayeT onpeaensiTb COrnacHo
7.2.2; Npu 3TOM pacyeTHOe COMPOTUBAEHUE TFPYHTA WM TPYHTOBOro pacTBopa CABUry NO
NOBEPXHOCTU CMep3aHuA ¢ GyHOAMEHTOM Rgf U pacyeTHOe AaBieHWe Mep3/10ro rpyHTa nog
HUXHMM KOHLLOM CBau WM NoAOWBOWM cTonbyatoro ¢dyHAameHTa R HaANEeKUT YMHOMXKATb Ha
KO3pPULMEHT ycnosuii paboTbl OCHOBAHUA Yeq, NPUHMMAEMbIN NO Tabanue 11.1.

Tabnuya 11.1

PacyeTHas CelCMUYHOCTD B KoapduumneHT ycnosuii paboTbl Yeq ANS TPYHTOB
6annax
TBEPAOMEP3/IbIX NAacTUYHO-MEP3/bIX Cbiny4yemepsbix
7 1,0 0,9 0,95
8 1,0 0,8 0,9
9 1,0 0,7 0,8

MpumeuaHue - Mpu ONMpPaHUM CBAN-CTOEK HA CKajibHble MAN HECKUMAaeEMble KPynHOBA0UYHble
FPYHTbI 3HaueHue Ko3IDOULMEHTA Yeq NPUHUMAETCA paBHbIm 1,0.

[na cBal B NNaCTUYHO-MEP3/bIX FPYHTAX 3Ha4YeHne Rqr cnefyeT NPUHUMATL PaBHbIM HY/O B
npegenax OT BEPXHEWN FPaHULLbl MHOTONIETHEMEP3/bIX TPYHTOB A0 PACYETHOM rNy6uHbl hy, M,
onpegensemon no popmyne

S

Q |u)

(11.1)

roe o - KoappuumeHT aedpopmaLmn CUCTEMbI «CBAA-TPYHT», ONpeaenaemblii No pesyabTaTam
MUCMNbITaHMI B COOTBETCTBUMU C 11.6.

11.6 PacuyeT cBalh N0 NPOYHOCTM MaTepuasa Ha COBMECTHOE AENCTBME PaCYETHbIX YCUIUN
(npoponbHOM cunbl, u3rMbatoOLWLEro MOMEHTA M MOMEPEYHOM CWUAbl) NPU UCMONb30BAHUK
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MHOroneTHemeps3nbix OCHOBaHUM NO npuHumny | cnegyet npomsBoauTb B 3aBUCMMOCTU OT
PacCyeTHbIX 3HAYEeHUI CEMCMUYECKUX Harpy3oK B COOTBETCTBUUN C Tpe6OBaHMF|MVI Cn 24.13330 ¢
ydyeTtom 7.2.13. Npun aTom gna cBan B NAaCTUYHO-MEP3/bIX TPYHTAX K03¢¢VILI,VIGHT p,ed)optvlau,mm
CUCTEMbI «CBaAA-TPYHT» Ole M'l, cneanyetr onpenenAtb nNo pe3ybTaTam McnbiTaHUI cBamn
CTaTUYECKOM FOPU30HTaANIbHOM Harpyskon no ¢popmyne

(11.2)

rae Fn - ropu3oHTaNbHaA Harpyska, KH, npuHumaemasn pasHoi 0,7Fp u;

30ecb Fhy - FOPU3OHTaNbHAA NpeaenbHaa HarpysKka, KH, B ypoBHe NOBEepPXHOCTU FpyHTa, Npu
KOTOPOI NepemMeLLeHNE UCMbITYEMOM CBauM HauMHAET BO3pacTaTb 6e3 yBeNMYeHMA HarpysKku;

Uo - TOPU30OHTaNbHOE NepemelLeHMe CBan B YPOBHE MOBEPXHOCTU FPYHTA, M, onpeaensemoe
no rpaduMKy 3aBMCMMOCTU TOPU3OHTA/IbHbIX MNepeMeLl,eHNii OT Harpysku Mpu  YCNOBHOM
CTabunmsaumm nepemeLLeHunin, ecnn pacyeT BeAeTCs Ha CTaTUYecKue Harpysku, u 6es ycnosHom
cTabunusaumm nepemeLLeHN, ecan pacyeT BeAeTca Ha CeliCMUYeCcKne BO3AeNCTBIUS;

Ep - MOAyNb yNnpyroctu matepuana csai, kla;
| - MOMEHT MHEPLUN CeYeHUA CBaK, M*,

11.7 NpoBepKy oCcHOBaHWUA cToNb4YaToro GyHAaMeHTa Ha FOPU30OHTANIbHYIO U BHELEHTPEHHO
CKMMAIOLLYIO HarpyskM C Yy4eTOM CEMCMMYECKMX BO3AEWCTBMIA MNpPU  UCNOJIb30BaHUMU
MHOr0/IeTHEMEP3/1bIX FPYHTOB B KaYecTBe OCHOBaHMA MO NpuUHUMNY | cneayeT NpovM3BoAUTb Ha
ONpPOKMAbIBaHME U cABUT NO NoaoLwse GpyHAAMEHTa € y4eTom 7.2.12.

Mpwn oencTBMM CeMCMUYECKMX HArpy3oK, CO34a0WMX MOMEHTbI cui B 060MX HanpasaeHuAx
nogowsbl pyHAAMEHTa, pacyeT OCHOBAaHWA HAANEeXUT NPOM3BOAMUTL PA3he/IbHO Ha AeUCTBUE CUA
M MOMEHTOB B KaXZ,0M HanpaB/ieHUM HE3AaBUCMMO APYT OT Apyra.

11.8 Pacyetr OCHOBaHMIA M GYHOAMEHTOB C Y4eTOM CEMCMUYECKUX BO3AEUCTBUA Npw
MCMONb30BAaHMM MHOTONIETHEMEP3/bIX FPYHTOB Mo npuHumny Il Heobxoaumo npom3BoauTb B
cooTBeTCcTBMM € CM 22.13330, CM 24.13330 1 7.3.1 - 7.3.15 N0 pacyeTy OTTanBaOLMX OCHOBAHUMN.

Mpwn 3Tom oTpuuLATeNbHble (HEraTUBHbIE) CWUAblI TPEHUA, BbI3BAHHbIE OCAZKOM OTTAMBAOLLMX
FPYHTOB, B pacyeTax OCHOBAaHMW HA CENCMWUYECKMEe BO3AENCTBMA HE YYMTbIBAIOTCA, €C/u
OTTamBaloLEee OCHOBAHME C/IOXKEHO MecYaHbIMWU U KPYNHOOBNOMOYHBIMM TPYHTaMM, OCaZKM
KOTOpPbIX 3aBEPLUAOTCA B NPOLLECCEe UX OTTaUBAHUA.

12 Oco0eHHOCTH TPOEKTHPOBAHMS OCHOBAHMU W (YHIAMEHTOB MOCTOB M TPYO mojg
HACBIAMM

12.1 OcHoBaHUA U dyHAAMEHTbI MOCTOB M Tpyb noa HacbinAmu (Tpy6), BO3BOAUMBIX Ha
TEPPUTOPUAX PACNPOCTPAHEHUA MHOFONETHEMEP3/bIX FPYHTOB, CAeAyeT MPOEKTUPOBaTb C
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yd4eTomM A0MNOJHUTENbHbIX Tpe6OBaHVIl7I, coaepxKawunxca B HactoAalwem pa3gene. Tpe6OBaHVIF| no
NPOEKTUPOBaHUIO NpuBeaeHbI B [4].

12.2 B npoekTax ¢yHAAMEHTOB MOCTOB U TPy6 HEOBXOAMMO AOMONHUTENLHO (MO CPAaBHEHMIO
¢ dyHOAAMEHTaMM 34aHUI) y4UTbIBATb BAUAHUE CAeayoWNX GaKTOPOB:

BO34EMCTBME HA COOPYIKEHUA, KPOME BEPTUKA/bHBIX, 3HAUYNTENIbHbIX TOPU3OHTAIbHbIX CUA OT
BPEMEHHbIX NOABUMKHbIX HAarpy3oK, AaBNEHUI TPYHTA U NbAa;

YMeHbLIEeHUEe HeCVLLI,eﬁ CNocobHOCTN OCHOBAHUM Bcnencrteme pasmbiBOB AHA BOAOTOKa MU
oTenadarowero BO3LI,€IZCTBMF| BO4bl HA MHOTON1IeTHEMEP3/1ble€ TPYHTDI;

BO3pacCTtaHne Cna MOPO3HOIro nyvyeHmA rpyHToB U3-3a NOBbILEHHOW MX BNAXKHOCTM BO/AM3U
BOOOTOKOB U YMEHbLUEHNE 3TUX CUA NPUN YyBENTNYEHUN TONILLLMHBI CHEFOBOro NOKPOBa,

HapylleHMe YCTOMUYMBOCTM OeperosBbiX CKAOHOB BC/AEACTBME MNPOSABNEHUSA OMOM3HEBLIX
NPOLLECCOB;

noABAEHWE Haneau B NPeAENaX COOPYIKEHUMN.

12.3 Harpy3kM “ BO34enCTBMA Ha PyHAAMEHTbI MOCTOB W Tpyb cneayeT NpUHMMATbL B
CooTBeTCTBMMU € TpeboBaHMAmMM CMN 35.13330.

12.4 B ocHOBaHMAX GYHAAMEHTOB MOCTOB MHOFO/IETHEMEpP3/ble TPYHTbl creayet
MCMONb30BaTb NPEVMYLLECTBEHHO MO MPUHUMUNY |, eCAn HA YypOBHE HU3a CBAMHbLIX 31€MEHTOB
(cBan-cTtonboB., cBan-ob60n04YEK) B TEUEHME BCErO MEPMOAa SKCMAyaTaLMmM COOPYKEHUN TPYHTI
byayT HaxoAUTbCA B TBEPAOMEP3/IOM COCTOAHMMW. [JONyCKaeTcA MCNOAb30BaTb NO NpUHUMNY |
NNACTUYHO-MepP3/ible FPYHTbI, BK/KOYAA 3aCOMIEHHbIE, NPU YC/I0BMU, YTO B TEYEHUE BCErO Nepmoaa
3KCN/yaTaLmm CoopyxeHnn byaet obecneyeHa Ux oTpuLaTeIbHaA TemnepaTypa, Tpebyemasn no
pacyeTy HecyL,en cnocobHOCTU OCHOBaHUMN.

BO3MOKHOCTb MCNO/Ib30BAaHUA MHOrO/IeTHEMEP3/bIX FPYHTOB B KA4YecTBe OCHOBaHWM No
npuHumny Il ana GyHAAMEHTOB MENKOrO 3a/10KEHUA U CBAMHbIX LOMKHA ONpesenaTbca UCXoAA
n3 obwmx TpeboBaHunii 6.1.3,6.1.4 1 6.1.6.

12.5 TMporHo3 W3MEHEHW TemMnepaTypHOro peXuma MHOro/IeTHEMEP3/bIX TPYHTOB,
MCMONb3yeMbIX B KaYeCcTBe OCHOBAHMI NO NPUHLMNY |, OCyL,ecTBNEHNE B Cly4ae HE0H6X04MMOCTH
CneumanbHbIX MeponpuATUA NO 0O6ECneYeHUt0 Mep3/Ioro COCTOAHUA TPYHTOB M KOHTPO/b WX
TemnepaTypbl B TEYEHWE BCEro nepuopa 3KCNayaTauMuM COOPYMKEHWUW CNeAyeT BbIMONHATb
YUCNEHHBIMU METOAAMM U (MIN) MO YKa3aHUAM BEAOMCTBEHHbIX CTPOUTENbHbIX HOPM.

12.6 COY 1 Tenno3alMTHble 3KpaHbl HEOO6XOAMMO MPUMEHATb B CAy4anaX MPAKTUYECKOM
HEeBO3MOXHOCTU AN HeAO0CTaTOYHOM 3GEKTUBHOCTU APYIrUX pelleHU ANAa NoAAEepKaHMUA Ha
BECb MEpUOA 3KCMAyaTalUW COOPYXKEHUM TemnepaTypbl rPyHTOB, Tpebyemoin no pacuety
Hecywel cnocobHocTM ocHoBaHMM. Yncno COY cneayeT NPUHMMATL NO pacyeTy C MOBbLILWAOLLMM
KoapodmumneHTom 1,4.
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12.7 cDyHLI,aMeHTbI MOCTOB Npn MUCNONb30BaHNN MHOIToNeTHeEMEpP3/1blX TPYHTOB B KayecTBe
OCHOBAHMIN no NPUHUKUNAM I n ll cneanyetr npoeKTupoBaTb, KaK MNpasuaio, CBalHbIMK C
pPoCTBEPKOM, PaCnoONO¥KEHHbIM Had NOBEPXHOCTbKO FPyHTa UAKN BOAbI. |_|pl/| 3TOM HaAONEeXUT
npegycmatpuBatb Mepbl, UCKAKOYaloWMe BO3MOXKHOCTb MNoBpexXaeHunA cBam negoxonom,
Kapyexogom nnaun gpyrumu HE6}'IaFOI'IpVIFITHbIMVI BOBAGVICTBMHMM.

dyHaaMeHTbl  MENKOro 3anoXeHua (Ha ecTecTBEHHOM  OCHOBaHWW)  AomMycKaeTcs
NPOEKTUPOBaTb ANA MOCTOB, BO3BOAMMbIX, Kak NpPaBua0, Ha UCMOAb3yeMblX No npuHumny Il
MHOTO/IETHEMEP3/bIX TPYHTAX, €C/IM NOC/IE NOJIHOrO OTTaUBaAHUA TaKMX FPYHTOB OCAZKWN U KPEHb
onop He 6yayT npeBbiWaTb NPEeAEeNbHO AOMNYCTUMbIX 3HAYEHMIA MO YCNOBUAM HOPMAJbHOM
aKCNAyaTaLMM COOPYKEHUN.

Ons Tpyb cnepyeT npegycmaTpuBaTb NPEMMYLLECTBEHHO GYHAAMEHTbI MEKOro 3a/10XKeHUA
He3aBMCMMO OT BMAA FPYHTOB M NPMHUMNG MX MCMONb30BaHMA B KayecTBe OCHOBAHMA Npu
YCNOBMU, YTO CYMMApPHOE 3Ha4YeHMEe 0CaAKM UCMNONb3yeMbIX NO NPUHLMNY || FPYyHTOB MOXKeT BbITb
KOMMEHCUPOBAHO CTPOUTE/IbHBIM MOABEMOM NOTKA TPYO.

12.8 MHoronetTHemep3 nble rpyHTbl B OCHOBAHUN PyHAAMEHTOB Masioro MocTa unam Tpybbl m
npuaeraroLLmMx y4acTKOB HACbINKW, Kak NPaBuio, cneayeT UCNONb30BaTb MO OA4HOMY NPUHLUMY, He
A0MyCKaa ONMpaHUA UX YaCTUYHO Ha Mep3/ble U YaCTUYHO Ha Hemep3/ble UAW oTTauBaloLlme
TPYHTbI.

12.9 B rpyHTax, NoABepKeHHbIX MOPO3HOMY MyYEeHWUIO, HE3ABUCUMO OT NPUHATOrO NPUHLMNA
MX UCMNO/Ib30BAHMA B KayecTBe OCHOBAHMA MoAowWwBy GyHAAMEHTOB MEIKOrO 3a/N0XKeHWAa AnA
MOCTOB 1 Tpyb cnegyeT 3arnybnatb He meHee Yem Ha Be/IMYMHY, YKa3aHHyo B Tabauue 5.3 CM
22.13330 NpY PacnoNoXeHUN YPOBHA NOA3EMHbIX BOg, Ha rnybuHe dw < df + 2 m, a nogowsy
PacnosIoXKEHHOro B rpyHTE POCTBEPKA CBalMHbIX GyHAAMEHTOB - He MeHee Yyem Ha 0,25 m HuKe
pac4yeTHOM rnybuHblI CE30HHOTO NPOMEP3aHUA-OTTAaNBAHMUA FPYHTOB.

Ecnun no TpeboBaHmMAM rnybumHa 3an10xKeHna GyHAAMEHTOB A01XKHA ObITb HE MEHEee pacyeTHOM
rnybuHbl nNpomepsaHuAa TrpyHTa, Bce OQYHOAMEHTbI, 3@ MUCKAOYeHMeM ¢GyHAAMEHTOB WU
FPYHTOBbIX MOAYyLWEK ANA CPpeaHUX 3BEHbEB OAHOOYKOBbIX TPyH oTBEpcTMEM A0 2 M cnepyeT
3arnybnaTb He MmeHee Yem Ha 0,25 M HUXKe pacyeTHOM rybuHbl NpoMep3aHnA rpyHTa. MNpu aToM
3a pacyeTHyto rybrMHy NnpoMep3aHMA NPUHUMAETCA ee HOPMATUBHOE 3HAYEHME.

dyHAAMEHTbI AN TPYHTOBbLIE NOAYLKU CPEAHNX 3BEHbEB OAHOOUYKOBbIX TPY6H OTBEpPCTUEM A0
2 M AonycKaeTcs 3aKknaapiBaTbh 6€3 yyeTta rnybuHbl NPoMep3aHmaA rpyHTa.

B cnyyasx, Koraa rnybuHa 3anoxKeHus GyHAAMEHTOB He 3aBUCUT OT PACYETHOM TNyOUHBbI
NPOMep3aHUsA TPyHTa, COOTBETCTBYIOWME TPYyHTbI, yKasaHHble B Tabauue 5.3 CN 22.13330,
[O/IXKHbI 3a/1eraTb HE MeHee YeM Ha 1 M HUXKe HOPMaTUBHOM ryBUHbI NpoMep3aHuA rpyHTa.

Mogowsy BbICOKOTO pPOCTBEPKA CBalHbIX PyHAAMEHTOB MOCTOB C/leAyeT pacnonaratb ¢
3230pOM OT NOBEPXHOCTU rpyHTa He meHee 0,5 M B ycToAX U 1 M - B NPOMEKYTOUHbIX ONopax.
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MpumeyaHue - [Ny6MHY 3a10KeHNUA GYHAAMEHTOB M FPYHTOBbIX NOAYLIEK NOA CpeaHNe 3BeHbA TPYH
AnameTpom 2 m 1 bosee cieayeT HasHayaTb C YYETOM YMEHbLUEHUA FNYBUHbI MPOMepP3aHnA rpyHTa B
Hanpas/IEHUUN K OCU HaCbIMNW.

12.10 B HenopgBepKeHHbIX MOPO3HOMY MYYEHWIO TPYHTaX MNOAOLWBY POCTBEPKA CBaMHbIX
byHAAMEHTOB MK GYHAAMEHTOB MEJIKOTO 3a/103KEHMA MOCTOB M Tpyb AonycKaeTca pacnonaratb
B Npeaenax CNos Ce30HHOro MPOoMep3aHUA-OTTauBaHUA MPU YCNOBUW, YTO HUXKHAA rpaHuMua
TO/ILM TAKUX FPYHTOB 3a/1eraeT He meHee YeM Ha 1 M HMXKe pacyeTHOM rnybuHbl Nnpomep3aHua
1, KPOME TOro, B Npeaenax 30Hbl NPOMepP3aHMA OTCYTCTBYET BEPOATHOCTb 06Pa30BaHNA NNH3bI
NbAa, B TOM YNC/IE U OT HAaMOPHbIX NOA3EMHbIX BOA,.

12.11 NogowBy GyHAAMEHTOB MENKOIO 3a/10XKEHNS N HUXKHME KOHLbI CBal He A0NyCcKaeTcs
onupaTb HEenocpeacTBEHHO HA NOA3EMHble NibAbl, CUAbHONLAUCTbIE TPYHTbl, @ TaKXKe Ha
ncnonbsyemble No npuHumuny |l satoppoBaHHbIE MHOFONETHEMEP3/IbIE TPYHTDI.

12.12 PacyeTbl OCHOBaHMI GyHAAMEHTOB MOCTOB U Tpyb cneayeT Nponu3BoauUTb:
a) NpY MCNO/b30BAHUN TBEPAOMEP3/bIX TPYHTOB NO NPUHUMNY | - NO HecyLel cnocobHOCTH;

6) NpuM MCNONb30BAaHUM MHOFONETHEMEP3/bIX TPYHTOB MO nNpuHUMny I, @ TFANMHKUCTBIX
NNACTUYHO-MEP3/bIX U MO NPUHUMNY | - No HecyLel cnocobHOCTM 1 No aedopmaumam.

[onyckaeTtcs He onpeaenaTb 0Caflkh OCHOBaHUI GyHAaMEHTOB MOCTOB:

a) BCEX CUCTEM W NPOJIETOB NPU ONUpPaHMM GyHAAMEHTOB HAa MHOFONETHEMEP3/blE TPYHTbI,
MCrnonb3yemblie Mo NPUHUMNY |, 338 UCKAOYEHNEM NAACTUYHO-MEP3bIX TMIMHUCTBIX TPYHTOB;

6) BHELWHE CTaTUYECKM ONPEAENUMbIX CUCTEM KENE3HOAOPOMKHbIX MOCTOB C NposeTamun 4o 55
M W1 aBTOL0POXKHbIX C NposieTamu Ao 105 m npu onnpaHmm GyHAAMEHTOB Ha UCMONb3yeMble Mo
npuHumMny |l ckanbHbIE U APYrHue MaNoCKMMaeMble NPU OTTauBaHUWN FPYHTbI.

PacueTbl ocHOBaHWI Tpyb cneayeT NPOM3BOANTb, KaK NPaBuUIo, No Hecylw,en cnocobHocTu. Ha
CUNBHOCKMMAEMbIX NPW OTTaUBaHUM FPYHTaX, UCNOAb3yeMbIX NO NpUHUMNY I, ocHoBaHuA Tpy6
cnefyeT paccymTbiBaTb NO Hecylel cnocobHOCTU 1M No gedopmaumsam, BKAOYaa onpeaeneHune
NX OCafKMU.

12.13 PacueT ocHOBaHMA cBak gna GyHOAMEHTOB ONOP MOCTOB MO Hecyliel cnocobHocTm
MHOroneTHeMepP3blX FPYHTOB, UCNOJIb3yeMblIX MO NpuHUMNy |, cneayet Npov3BOAUTb COrIaCHO
7.2.1 »n 7.2.2. Npwn 3TOomM 3HayeHWe Y, B ¢dopmyne (7.1) cnepyeT NpUHUMaTb pasBHbim 1,4
HEe3aBMCMMO OT YMCNA CBAWN B GyHAAMEHTE M OT NOJIOKEHMA NOAOLBbI POCTBEPKA MO OTHOLLEHUIO
K MOBEPXHOCTU TPYHTa. 3HayeHua KosdPMUMEHTOB Yc U Y: B dopmyne (7.2) Aonyckaetca
NpMHMMaTbL pasHbim 1,0.

[Ona KpaTKOBPEMEHHOWM 4acTM Harpy3oK pacyeTHble 3HaYeHuA R un Rgr ucxops 7.2.3
AOMNYCKAeTCA NPUMHMMATb C NOBblWaWMM KO3GOUUMEHTOM n:, pPaBHbIM: ANA  CBaMHbIX
byHOAMEHTOB Kene3HoA0POXKHbIX MocToB 1,35 - npn o4HOBPEMEHHOM AeNCTBUMN MOCTOAHHbIX U
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BpemMeHHbIX BEPTUKA/IbHbIX HAarpy3ok; 1,5 -npu ﬂ,eﬁCTBMM NOCTOAHHbIX N BPpEMEHHbIX COBMECTHO
C BpeMeHHbIMN TOPU3OHTA/ZIbHbIMU HArpyskamu (BK/'IPO‘-Iaﬂ cemcmmnyeckue Hal'py3|-(l/l),' anAa
CBaMHbIX PYHAAMEHTOB aBTOA0POKHbIX MOCTOB - COOTBETCTBEHHO 1,51 1,75.

OnA }KenesHo40POXKHbIX MOCTOB Ha CTAaHLUMOHHbIX U NOAbe3AHbIX NYTAX, FOPOACKUX, a TaKKe
APYrMX MOCTOB, Ha KOTOPbIX BO3MOMHblI CUCTEMATUYECKME OCTaHOBKM Ha HeonpeaesieHHoe
BPEMA MOe340B WM aBTOTPAHCMOPTa, 3HaYeHWe KosdoduumeHTa yc B dopmyne (7.2) cnepyet
NpMHMMaTbL pasHbim 1,0.

12.14 PacyeT OCHOBaHWI CBaWHbIX QPYHAAMEHTOB MO Hecywel CrnocobHOCTH
MHOTONEeTHEMEP3/bIX TPYHTOB, MCMNOAb3yembix MO npuHuuny |, cnegyetr npouvsBoauTb B
cooTBeTcTBMM C TpeboBaHnamm CM 24.13330. Mpm 3TOM pacyeTHOe CONPOTMBAEHNE OTTAUBAIOLLNX
FPYHTOB NOA TOPLOM CBal cneayeT npuHMMaTb no CM 24.13330, Kak ans 6ypoBbIX CBaM.

PacyeT no Hecyuwen cnocobHOCTM OCHOBaHMN QYHAAMEHTOB MENKOTO 3a/0KEHUA Ha
MHOTFO/IETHEMEP3/IbIX TPYHTAX, UCNOb3yeMbIX NO NpUHUMNY Il, HagnexuT nponssoanTb no C
35.13330.

12.15 dyHaameHTbl 6eperosbix, NEPEXOAHbIX U NMPOMEXKYTOUYHbIX OMOP MOCTOB Ha KPYTbIX
CKNOHaxX, a TakKe GyHAAMEHTbl YCTOEB NPU BbICOKMX HACbINAX B CAyYasX PAcroNOXKeHUa nog,
HeCyLMM CNOEM MnacTa HEMEP3/N0oro WAM OTTauBaloWero (B nepuog, 3KchnayaTaumm mocTa)
FNIMHUCTOTO TPYHTA MAWU NPOCAOMKM HACbIWEHHOTO BOAOW NecKa, NOACTUNAEMOro MIMHUCTbIM
rPYHTOM, HEOBXOAMMO PaCCUYMUTLIBATb MO YCTOMYMBOCTM NPOTUB ryBOKOro casura (cmelueHun
dyHAaMeHTa COBMECTHO C FPYHTOM) NO KPYrAOUMAMHAPUYECKON MAKM Apyron 6onee onacHou
NMOBEPXHOCTU CKONbXKEHUA. N5 YKa3aHHbIX YCI0BUIA HAANEXKMUT TaKXKe NPOBEPATb BO3MOMXKHOCTb
NOABNEHUA MECTHbIX OMON3HEBbLIX CABUMIOB Ha paHee YCTOMYMBLIX CKNOHAx BCAeAcTBME
[OMNONHUTENbHOTO UX Harpy»KeHUA BECOM HacbINW M ONOPbI, HAPYLIEHMA YCTOMYMBOCTU NAACTOB
rPyHTa B NpoLecce NpoM3BoACTBa PAabOT AN U3MEHEHUA PeXMMa (YPOBHA M CKOPOCTM TEYEHMSA)
NOA3€eMHbIX U MOBEPXHOCTHbIX BOA.

12.16 dyHOameHTbl MOCTOB, BO3BOAMMbIX HA MHOTONIeTHEMEP3/IbIX TPYHTAX, MUCMOb3yEeMbIX B
KayecTBe OCHOBaHWMI No NpuHumMny ll, cneayeT paccumTbiBaTh A8 YCAOBUIN NONHOIO OTTanBaAHUA
FPYHTOB OCHOBaHMA HE3aBMCMMO OT MUX COCTOAHMA (Mep3noe WAM Tanoe) B nNepuog
cTpouTenbcTBa. PacyeT Mo NPOYHOCTM M TPELLMHOCTOMKOCTM CBAMHbIX 3/1€MEHTOB cneayeT
NPOU3BOAMTb Ha YCUAMA B PaACYETHbIX CEeYEHUAX, BO3HUKAIOWME KaK ANA Mep3sioro, Tak u
OTTanABLUEro COCTOAHWUA FPYHTOB OCHOBAHMUA.

12.17 CsaliHble @yHAAMEHTbI HAJNEXWUT PACCUNTbIBAaTb HA COBMECTHOe AeNncTeBue
BEPTUKANbHbIX M FTOPU3OHTA/IbHBIX CUT U MOMEHTOB, NPUHMMAA nepemelLeHma GyHAAMEHTOB
NPOMNOPLMOHANbHbIMU AEUCTBYIOWMUM yCUAMAM. He3aBMCMMO OT MpMHLMNA MCNO/Ab30BaHMA
FPYHTOB B KQUeCcTBe OCHOBAHWA, HE C/leAyeT y4UTbIBAaTb CONPOTUBAEHWE FPYHTOB NEpPeMELLEHUAM
3arnybneHHoOro B rpyHT poCTBepKa PyHAAMeHTOB. B pacueTax, BK/AOYANOWMX onpeaeneHue
c80604HOM ANVHBI CBal, OTTAABLUME M NAACTUYHO-MEP3/ble TPYHTbI AO0NYCKAeTCA pacCMaTpMBaTb
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KaK nMHeHHo-p,ed)opMMpyemyro cpeay, XapaKTepunsyemyto KO3¢¢VILI,VI€HTOM nocrenwu,
NPUHNUMaeMbIM KaK AN1A HeEMeP3/1bIX TPYHTOB.

MpW MCNONb30BAHUKN TPYHTOB B KQYeCcTBE OCHOBAHWA MO NpUHUMNY | B pacyeTe gonyckaeTca
NPUHUMATb, YTO KaXKAbl CBAWMHbIA 3N1€MEHT XeCTKO 3aZenaH B TBEPAOMEP3/IOM FPyHTe Ha
rnybuHe d, cuntas OT ypOBHA, COOTBETCTBYIOLLETO PAacYeTHOW (MaKCcMManbHOWM) TemnepaType,
NPW KOTOPOWN AAHHbLIA FTPYHT NepexoaunT B TBEPAOMEP30e COCTOAHME; 34eckb d - AnamMeTp Uam
6oNbWNI pasMep MNONEPeYyHOro CeYEHWs 3/IEMEeHTa B HanpasB/ieHUW AEeUCTBMA BHELWHMUX
Harpysox.

12.18 B cericmnyecKkux panoHax ¢pyHAaMeHTbl MOCTOB A,0MNYCKaeTCA NPOEKTUPOBATb Ha NH06bIX
FPYHTaX, MCNOb3yeMbIX B KayecTBe OCHOBAHMA NO NpuHUmMny |. ECAn rpyHTbI MCNOAb3YHOTCA MO
npuHumny |, To cnegyet npegycmatpysaTb OnNMpaHue noAowsbl GyHAAMEHTOB UM HUMKHUX
KOHLLOB CBaW NMPeMMyLLEeCTBEHHO Ha CKa/ibHble UKW Apyrne ManoCKMmaemble Npu OTTanBaHUK
TPYHTbl. [py  yyeTe CEMCMUYECKUX Harpy3ok pacyeT CcBaWHbIXx ¢GyHOAMEHTOB cnepyet
npousBoauTb cornacHo 11.4 - 11.8.

13 OcoOeHHOCTH MPOEKTHPOBAHUA OCHOBAHMH M (PyHIaAMEHTOB He(TErasonpoBoa0B HA
MHOT0JIeTHEMeP3JbIX IPYHTaX

13.1 OcHoBaHuMA W GyHAAMEHTbI MaruMcTpasbHbiX raso- M HedTenposoaos (panee
MaructpasnbHble Tpybonposoapl) cneayeT MNPOEKTUPOBATb B COOTBETCTBUM C YKA3aHUAMM
pasfgena 7 c y4eTOM AONOJHUTENbHbIX TpeboBaHMI, COAEePKALLMXCA B HAcToALLEeM pa3jene, a
TakXe B CI 36.13330.

13.2 B TexHMYyeckom 33agaHUM Ha NPOEKTUPOBAHWE OCHOBAHWM W  (yHOAAMEHTOB
MarmcTpanbHbIX TPYy6ONpPOBOAOB AONONAHUTENBHO A0/KHbI COAEPMKATbCA CBEAEHMUA O Npeaenax
N3MEeHeHMA TemnepaTypbl TPAHCNOPTUPYEMOTO Mo TpybonpoBoay NPoAyKTa.

13.3 MNpyK NPOEKTUPOBAHUN OCHOBAHWUIK U GYHAAMEHTOB MarncTpanbHbiX TPybonpoBoaoB
cneayeT yUnTbIBaTb:

MarucTpanbHble TpybonpoBoabl, B COOTBETCTBMM C [OCT P 54257, umeloT | ypoBeHb

OTBETCTBEHHOCTU,

TPaHCNOPTUPYEMbIA MO TPybonpoBOAy NPOAYKT MOMKET UMETb KaK MOJIOKUTENbHYIO, TaK U
OTPULATENbHYIO TemnepaTypy, YTO CYLWLEeCTBEHHO B/MAET HA TEen/J0BOE M MexaHuyeckoe
B3aMmogeicTame Tpybonposoaa U Mep3/biX FPYHTOB;

B KayecTBe OCHOBAaHWI MaruMcTpanbHbIX TOY6ONPOBOAOB HE PEKOMEHAYETCA paccmaTpmBaTb
YYaCTKM C NOA3EMHbBIMWU NbAaMU, HANeAAMM M Byrpamu NydeHus, NPOABAEHUAMM TEPMOKAPCTa,
TEPMO3P03UK, CONUDNIOKLMU, MOPO306OIMHOIO PAaCcTPECKUBaAHUS;

OMACHOCTb MPAMOTO TENAOBOMO U MMAPABANYECKOro BO34EeNCTBUIA TPAHCMOPTUPYEMbIX HePTH
“ HedTENPOAYKTOB HA Mep3/ble FPYHTbI NPU aBapUAX Ha MarncTpaabHbiX TPybonpoBoaax.
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MpumeuyaHue - TpybonpoBoapbl AENAT Ha: rOpAYME YHACTKM (TemnepaTypa NpoayKTa B Te4eHue BCero
roga no/oXWUTeNbHanA), Tenable yyacTKM (TemnepaTtypa NPOAyKTa B TedeHue roda MOXKeT 6biTb U
NOJIOXKUTENILHOW M OTPULLIATENLHOM, HO CcpeaHerofoBas TemnepaTtypa Boiwe 0 °C) n XoN04HbIE YYaCTKK
(cpeaHeropoBan TemnepaTypa npoaykta Huke O °C), K nepBbim OTHOCATCA HedpTenpoBoAbl Ha BCEM
NPOTAMKEHUN W ra30NpPoBOAbl Ha HEGObLIOM NPOTAXKEHNN MOCAE KOMMPECCOPHbIX CTaHLMIA, KO BTOPbIM
W TPETbUM - TO/IbKO ra3onpoBOAbI.

13.4 TMpoknagka TpybonpoBOAOB B paliOHaX MHOTONETHEMEP3/bIX [PYHTOB MOMKET
BbINO/IHATLCA NOA3EMHbIM (MPEUMYLLECTBEHHO B TpaHLWenAx), Ha3eMHbiM (N0 MNOBEPXHOCTU
3eMnu ¢ 06BanoBbIBaHMEM UK Be3 Hero) unm HagasemHbiM (Ha onopax) cnocobamu. Cnegyer
nsberaTb 4acToro YepeaoBaHUA Pa3INYHbIX CNOCOOOB MPOKNAAKM Ha CPABHUTE/IbHO KOPOTKMUX
PaCCTOAHMUAX.

13,5 [na ymeHblweHMA 30Hbl OTTaMBaHWA MepP3/Ioro rpyHTa cnegyetr nNpUMEHATb
aBTOMATMYECKM  AENCTBYIOLWME  OXNaXKAaloWme  YCTaHOBKM  (C KUAKOCTHbBIM UK
NapOXUAKOCTHBIM XNafOHOCUTENEM) U TENAOU30AMPYIOLWME 3SKPaHbl. TensoM30NALUOHHbIE
9KpaHbl ANA Ha3eMHOW NPOKNAAKM cnedyeT BbINOAHATb MNJOCKMMM, ONA NOA3EMHOM -
UMANHAPUYECKUMMU.

13.6 Mpu nNpoOEeKTUpPOBaHMMU OCHOBaHMA U GyHAAMEHTOB TPybONpPOBOAOB B palioHax
pPacnpocTpaHeHUss MHOTOIeTHEMEP3/IbIX TPYHTOB CAeAyeT BbIMONHATL CleAyoLMe pacyeTbi:

pacyeT OCTbIBaHMA TPAHCMOPTUPYEMOro No TPybonpoBoAy NPOAYKTA C LLe/Iblo YCTaHOBNEHUA
TemnepaTypbl N0 AJMHe TPyH6oNpoBOAa, a TaKKe BbISIBIEHUA €ro ropayYmnx, Ten/blX U XON0A4HbIX
y4acTKoB (CM. NpumeYyaHue K 13.3);

pacyeT rnybuHbl OTTaMBaAHUA U NPOMEP3aHUA TPYHTA B OCHOBAHMM NOA3EMHbIX U HAa3eMHbIX
TpybonpoBoaoB.;

pacyetbl no | n Il rpynnam npeaenbHbiX COCTOAHUI C YY4ETOM NPOLECCOB, MPOUCXOAALLNX B
OKpY’KalolWemM MaccuMBe TrpyHTa B pesynbTaTe ycTpoucTBa Tpybonposoaa (npocagka w
TEPMOKAPCT NPU OTTauBaHUK, MyYeHUEe NPU NPOMOPAXKMBAHUN).

13.7 ThybuHy oTTamMBaHMA (MPOMOPAXKMBaAHMA) TPyHTa cneayeT OnNpeaenaTb YMCAEHHbIMU
MeToZaMM, C Y4ETOM NPOEKTHOrO CPOKa 3KcnAyaTauuu Tpybonposoga. MnybuHy oTTamBaHuA
MHOTFO/IETHEMEP3/1bIX TPYHTOB MO, LLEHTPOM FOpPAYMX M TEeN/blX NOA3EMHbIX TPY60NpoBoAOB, a
TaKKe rnybuHy NpomMep3aHnA rpyHTa NoA LLEHTPOM XON0A4HbIX TPYOONpoBOA0B, PACNONOKEHHbIX
Ha y4aCTKax C MHOrojseTHemep3/ibiMWU FPYHTaMW He C/AMBaloWeroca Tuna, AonycKaeTca
paccynTbIBaTb COMNACHO YKAa3aHUAM NPUNOKEHMUA H.

13.8 PacyeTHble Harpy3ku, BO3AENCTBUA U UX COYETAHUA NPU NPOEKTUPOBAHMUM OCHOBAHWUI U
byHOAMEHTOB MarncTpasbHblX TPybonpoBOAOB B paliOHAaX MHOrONEeTHEMEP3/bIX FPYHTOB
cnefyeT NPUHMMATbL B COOTBETCTBMM C TpeboBaHMAmM CM 20.13330 1 CM 36.13330.

13.9 [1na cOBMECTHOrO pacyeTa CUCTEMbI KOCHOBaHMe (BMellatowmii Maccus) - Tpybonposoa»
MOTYT UCNONb30BaTbCA aHANIUTUYECKME MU YMCNEHHbIe (MEeTOZ KOHEYHbIX 3/1eMEHTOB, MeToz,
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KOHEeYHbIX pa3HOCTel7I n ,a,p.) meToapbl. |_|pl/| MCNoNb30BaHNUN YUCNEHHbLIX METOO0B pacyeTHaA
mopaenb «OCHOBaHME - pr60I'IpOBO,CI|)) AONMXKHA aAeKBAaTHO OTpPaXaTb KOHCTPYKTUBHbIE
ocobeHHOCTH TpY6OI'IpOBOLI,a, XapPaKTEPUCTUKN MHOTOZIETHEMEP3/IbIX TPYHTOB UM CXEMbl UX
B3aMMoOeicTeuA.

14 Oco0eHHOCTH NPOEKTHPOBAHUS OCHOBAHMI U GyHIAMEHTOB HA CKJIOHAX

14.1 MNpoeKTMpOoBaHME OCHOBAHWM M PYHOAMEHTOB HA CK/JOHax (OTKOocax) B paloHax
PacnpoCTpPaHeHUA MHOTFOIeTHEMEP3/bIX TPYHTOB C/leAyeT BbIMOAHATbL MO NepBOi rpynne
npefenbHbIX COCTOAHUIA B COOTBETCTBMM C YyKasaHuaMM CM 22.13330, C y4E€TOM CHUXKEHWUA
NPOYHOCTU MEP3/bIX FPYHTOB MPU YBEANYEHUM TemnepaTypbl U ANUTENbHOCTU BO3AENCTBUA
HarpysKku, a TakXe BAUAHNA TEOKPMONOTMYECKUX YCIOBUNA.

14.2 Mpwn nNpoOeKTUpPOBaHMM OCHOBAHMW U PYHAAMEHTOB B pPaMOHax pPacnpoCTpaHeHuA
MHOTONEeTHEMEP3/bIX TPYHTOB HA CKAOHAX W MNPUCKAOHOBOW Tepputopuun  cnepyet
paccmaTpuBaTb TEPMOLMHAMUYECKOE PAaBHOBECUE CUCTEMbI KCOOPYHKEHME-OCHOBAHME-CKIOH» C
YY4ETOM HOPMATUBHbLIX [OOKYMEHTOB MO WHXEHEPHO-TE0/IOTMYECKMM  M3bICKAHMAM  ANA
cTpoutensctsa (CM 47.13330), a TakKe cneayrowmx GakTopos:

KPYTU3Ha, BbICOTa, NPOTAXKEHHOCTb, LUMPUHA U SKCNO3ULLUA CKNIOHAa,

npoABAEHNE TAYOUHHBIX U CONUDNIOKLUMOHHbBIX OMON3aHUM M HapyLleHWe PacTUTENbHOro
NOKpoOBa, HaneaeobpasoBaHUe, Byrpbl NyYeHUs, TEPMOKAPCT, TEPMO3PO3MUS;

MOUWHOCTb C/N10A U XapPaKTep pPacnpoCTpaHeEHNA MHOroneTHemeps3/ibiX FPyHTOB (CI'I/'IOLLIHOG,
npepbiBUCTOE, OCTpOBHoe), Han4ymne XnabHoro 1 nnactoBoro abga, TaIMKOB, KPUON3ros,

TemnepaTypa Mep3/10ro rpyHTa BO BPEMEHU No rybuHe M NPOCTUPAHUIO CKIOHA (M30TepMbl)
Ha CTaAWnW CTPOUTENbCTBA, SKCNAyaTauMn U INKBUAALUN OBBEKTOB;

0COBEHHOCTU NPUPOAHBIX KPUOTEHHbIX POopM penbeda (KamMeHHbIe FNeTyepbl, KYpymbl M 4p.),
a TakXxe GopPMMUPOBAHMA TEXHOTEHHbIX GOPM (OTBaNbl, KAPbepPbl, KOT/IOBAaHbI, BbIEMKW, HACbINA U

ap.);

reoKpuosorMyeckne ycnoBua (TeKCTypa, BAAXKHOCTb, NbAUCTOCTb (GU3MKO-MEXaHUYEeCKue
CBOMCTBA MEP3/IbIX M OTTAMBAIOLLMX FPYHTOB), @ TaK¥Ke XapaKTep HannacToBaHUA NOPOA;

Ha/MYMe COOPYXKEHWM Ha CKAOHaX, Mmellmecs aePopmaunm COOPYKEHWUI, a TaKXke
MepOonpUATUA NO NPOTUBOONON3HEBOM 3aLLMTE;

MHTEHCUMBHOCTb W XapaKTep TeXHOreHHOW Harpysku, oco6eHHOCTM TensoBOro U CUOBOrO
BO3AENCTBUSA HA CKJAOH MNPOEKTUPYEMbIX COOPYHKEHMN MO NPOAOIKUTENbHOCTU, OXBaTy
TEPPUTOPUMN, KONMYECTBEHHbIM 3HAYEHUSM TemnepaTypbl, KOHCTPYKTUBHbIM 0OCOBEHHOCTAM
COOPYKEHUN.

TpeboBaHUSA K MHXXEHEPHO-reo/IorM4YeCcKMM U3bICKaHMAM NpuBeaeHsbl B [3].
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14.3 Pacuetsl yCTOVI‘-IMBOCTVI CK/1I0HOB (OTI-(OCOB) n COOpy)KGHVIVI Ha HUX B pa1710Hax
PacnpoCTpaHEHNA MHOrFoNneTHeEMeEpP3/biX TFPYHTOB, B OT/IMN4YME OT Ta/ibIX TPYHTOB, chneagyet
OCYLLECTBAATL C Y4E€TOM TeMNEepPaTypHOro COCTOAHUA FTPYHTOBOro maccusa. B 3aBucumocTtu ot
TeMNEPaATYpPHOro COCToOAHNA TPYHTOBOIro MmaCCuBa cneayet pacCmaTpuBaTb ABa OCHOBHbIX TUMaA
KpMOreHHbIX onossHen: 1 - mepsnble; 2 - oTTamBatowme. Kpome Toro, cyLLecTByOT pas/inyHble
TUNbl CMeELWaHHbIX KPUOTEHHbIX OMONI3HEN.

14.4 NMpoOrHo3 ycToN4YMBOCTN CKNOHOB U COOPYKEHUM HA HUX HEODXOAMMO OCYLLECTBNATb HA
OCHOBAHWW BbINOJIHEHMA NPOrHO3HbIX TENJIOTEXHUYECKUX PACYETOB, CXEMATU3ALLMMN NPUPOAHbIX
YCNOBUMA W ONpeaeneHns MOBEPXHOCTEM CKONbXEHUA B Mep3/blXx NOpoAax, a TaKxke
BO3MOHOCTU BO3HUKHOBEHUA U Pa3BUTUA CONUPIIOKLUM.

14.5 PacyeT mecTHOM n obuielt yCTOMYMBOCTU CUCTEMBI KCOOPYKEHME-OCHOBAHNE-CKIOHY,
O0/1KeH NPOM3BOAUTLCA METOAAMM, YA,0BNETBOPAIOWMMM YCIOBUAM PAaBHOBECUA B NpeaeslbHOM
COCTOSIHUM, C UCNO/Ib30BaHNEM NPOrpPamm, paspaboTaHHbIX Ha OCHOBE ObLLLENPUHATLIX METOA0B
pacyeTa ycToMunmBocTu. [lonyckaeTca NPUMEHATb ApYyrne MeTodbl pacyeTa, pe3ynbTaTbl KOTOPbIX
NPOBEpPEHbI OMNbITOM NPOEKTUPOBAHMA, CTPOUTENLCTBA M IKCNAYaTauMKU. PacyeTbl BbINOHAKOTCA
Ha OCHOBHOE M 0coboe coyeTaHMe HarpysokK.

14.6 MNMoOBEPXHOCTb CKONbXKEHMA B MaccMBe Mep3/blX OAHOPOAHbLIX FPYHTOB, B OCHOBHOM,
onpeaenAeTca MNOMOXKEHNEM M30TepPMbl Hambonee BbICOKOM OTPULATENbHOM TemnepaTypbl
rPyHTa, @ B MaccMBe HEOAHOPOAHbIX FPYHTOB - HAaUMEHbLWWMWU MpeaeNbHO-AANTENbHbIMMU
3HAYEHUAMU  COMNPOTUBNIEHMA CABUFY MEP3/I0r0  TpyHTa. [lOBEPXHOCTb  CKO/IbXKEHMUA
OTTaMBAOLWErO rPYHTA (Ha CONMUPAIOKLMOHHBIX CKNOHAX WM OTKOCax) cnepyer 3a rpaHuuen
OTTaMBaHMA, KOTOpaa MNpPaKTUYEeCKM MapannenbHa MNOBEPXHOCTM CKAOHA, MOLWLHOCTb
ONoN3atolero cnos paBHa rnybuHe OTTamBaHMA, ONpeaenAeTcs NpPU reoKPUONOrMYECcKUX
N3bICKaHMAX N YTOUYHAETCA TENNOTEXHUYECKMM PACYETOM.

B Tennoe BpemA roga B HEKOTOPbIX CAy4aaX OAHOBPEMEHHO MOTYT pPa3BMUBATLCA
CONNPNIOKLMA U TYOUHHBIN ONON3EHb MEP3/I0TO TPYHTa, YTO CAeAyeT YYNTbIBATb B pacyeTax no
Hecyw,en cnocobHOCTM OCHOBAHWUI U NPU HAa3HAYEHMM NPOTMBOOMNON3HEBbLIX MEPONPUATUN.

14.7 Cvna npefenbHOro CoOnpoTUBAEHMA OCHOBAHUA, CIOXKEHHOro AUCNepCHbIMU rpyHTamm
OO/IKHA onpefenAaTbCca, UCXOAA W3 YC/IOBUA, YTO COOTHOLWIEHUE MeXay HOPMaNbHbIMU U
KacaTe/ibHbIMWU HAMPAXKEHUAMW NO BCEM TMOBEPXHOCTAM CKOJIbXEHUA, COOTBETCTBYloLLee
npeaenbHOMY COCTOAHUIO OCHOBAHWUA, NOAYNHAETCA 3aBUCMMOCTHU

T=0tgp + ¢, (14.1)

rAe @ W C - pacyeTHble 3HAYEHUA yrna BHYTPEHHEro TPeHWs U yaenbHoro cuennexnus. Ana
MepP3/bIX FPYHTOB ONpPeAensaoTca NnpeaenbHo-AAUTeNbHble 3HaYeHUA Yria BHYTPEHHEro TPeHUs
QL U YAENbHOro CLEenieHns ¢ Npu NpoBeAeHMM UCNbITaHWI Ha cpe3 mep3noro rpyHTta (FOCT
12248), pns  OTTAMBAKOWMX TPYHTOB @sh M Csh  NPU  MNPOBEAEHUM  UCMbITAHWUA  HA
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HEKOHCONMAMPOBAHHbIM ObICTPbIM Cpe3 OTTaMBaloOWEro rpyHTa MO Mep3/siomy C/ok B
cooTBeTcTBUM € TOCT 20276, TOCT 12248 n TOCT P 53582.

14.8 PacyeTHble 3Ha4YeHMA ¢ U C ONPeaeNAlTCA NO OMNbITHbIM AaHHbIM. [1na coopyxkeHui I
YPOBHA OTBETCTBEHHOCTM U NpeABapUTeIbHbIX PACYeTOB YCTOMYMBOCTM OCHOBAHUI AONyCKaeTcA
pacyeTHble 3Ha4YeHUA L, CL, Psh U Csh NPUHUMATb No Tabamuam B.13 n B.14.

KoadduumeHT HaaeKHOCTU Y, MO OTBETCTBEHHOCTU COOPYKEHUIN NPUHUMAETCS paBHbIiM 1,2;
0,95 1 0,9 cooTBeTCTBEHHO Aa coopyKeHul |, Il v Il ypoBHelt oTBeTcTBEHHOCTM (FOCT P 54257).

KoaddpuumneHT ycnosuit paboTbl Y. NPUHMMAETCA PaBHbIM:
ANA MEP3/bIX ANCMEPCHDBIX TPYHTOB.....uvveeeereeerirereeireeeeensreeesnreeesssseeessnns 1,0;

L1 OTTAMBAKOLLLMX . cevvuunneererrneeeeeeetttseeeeresnnneeeeseesnnseeeessssnnaseesssnsnnaeeeeesssnns 0,85.

14.9 Mpwu cTpOUTENbCTBE Ha CKNOHAX, CN0XKEHHbIX MHOFONEeTHEMEP3/bIMU FPYHTaMK, cneayet
NPUMEHATb NPENMYLLLECTBEHHO NPUHUMN | NCNOJIb30BaHNA MHOMONETHEMEP3/bIX TPYHTOB, NPU
YyCNOBMW, YTO B TEYEHWE BCEro nmepuoga 3Kcnayataumm bypet obecneyeHa oTpuuaTesnbHaA
Temnepatypa, Tpebyemas no pacyeTy YCTOMYMBOCTM CKJAOHA W Hecywen cnocobHocTm
OCHOBaHWi. [MpuHUMN Il MCNONb30BAHMA MHOrO/IETHEMEP3/bIX TPYHTOB AOMNYyCKaeTcaA npw
CTPOUTENbCTBE Ha CKNOHAX, c yyeTom 6.1.3,6.1.4 1 6.1.6.

14.10 Mpwn ncnonb3oBaHUM MHOroNeTHEMeP3bIX TPYHTOB NO NpuHUKUNY | cneayeT BbINOAHATL
NPOrHO3 TeEMNepaTypPHOro pexXmMma u, B Cydae HeobxoANMMOCTH, cneLmaibHble MepPONpUATUA No
obecneyeHU0 MNPOEKTHOM TemnepaTypbl Mep3noro rpyHTa M obecneymBaTb KOHTPO/b
Temnepatypbl B TeyeHWe Bcero nepumoaa 3sKcnayaTaumu. OnAa coxpaHeHMA W NOHUXKEHMUA
TemnepaTtypbl  Mep3/blX TPYHTOB cneayetr MNPUMEHATb  caedylowme  MeponpuATUA:
arposiecomennopauma, yCTpoMCTBO TeNI03aLMUTHbIX IKPAaHOB, BOAOOTBOA, U Ap.

14.11 MHoroneTHemMep3/ble FPYHTbl HAa CKAOHAX U NPUCKAOHOBOW TEPPUTOPUM, KK NPaBUNO,
cnenyet MCNOAb30BaTb NO OAHOMY NpUHUMNY. [pU CTPOUTENLCTBE HA CKAOHAX pekomeHayeTca
MaKCMMaNibHOE COXPaHEeHWEe W Jake YAyyleHWe 3SKOIorMyYeckoh 06CTaHOBKM 3a cueT
NPUMEHEHWNA MPOEKTHbIX, OPraHU3aLMOHHO-TEXHONOTMYECKMX PELUEeHUA U MeponpuATUMA No
NPeLoTBPALLEHUIO OMON3aHMA U HapPyLUEHUA 3KONOTMYEeCKOro paBHoBecUs, 0B6yCnOBNEHHOTO
ONACHbIMW KPMOTFeHHbIMM NpoLeccamm (TEPMOKAPCT, NyyeHue, HaneaeobpasoBaHue).

14.12 Ha CKAOHAx CKaAbHbIX W MNONYCKANbHbIX MNOPOA pacyeTbl YCTOMYMBOCTU W
NPOEKTUPOBAHUA PYHAAMEHTOB AOMYCKAETCA BbINONHATL B COOTBETCTBUM € TpeboBaHuamm CIl
22.13330. NHKeHepHaa NnoAroToBKa TEPPUTOPUM A0/IKHA OCYLLECTBAATHCA COrNAcHO 6.5.

14.13 B kayectBe ¢YHOAMEHTOB COOPY)KEHWM Ha CKNOHAX B PAMOHAX pPacnpocCTpaHeHuA
MHOTONEeTHEMEP3/bIX TPYHTOB PEKOMEHAYETCA MPUMEHATb OTAE/NIbHO CcToAwMe cTonb4yaTble
byHOaMeHTbl, CBau W padbl CBal, Npopes3atolwme MNOBEPXHOCTb CKONbXKeHuA. MecTa
Pacrno/ioXKeHUA CBall HA CK/IOHE, KOJIMYECTBO, KOHCTPYKUMA, pa3mepbl U PacCTOAHUE Mexay
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HUMU onpeaenAarnTcad Ha OCHOBaAHUMN pacyeToB MECTHOM U o6u.|,e17| yCTOVI‘-IVIBOCTVI CK/ZI0OHOB U C
y4eTOM OMNOJI3HEBOIO AaBAEHUA MEP3/ZI0T0 NPYHTA Ha CBan U HArpy3oK OT COOPYyXKeHUnA.

14.14 B KauecTBe UHXEHEPHbIX COOPYXKEHWUIN, MPOTUBOLAENCTBYHOLLMX OMON3AHUIO MEP3/bIX U
OTTaMBalOWMX FPYHTOB, cAeAyeT NPUMEHATb TPALULMOHHbBIE COOPYXKEHUA: KOHTPGOPCHI,
KOHTp6aHKeTbl, NOANOPHbIE CTeHbl, pAAbl cBak (CM 116.13330), pacnosOXKeHMe KOTOPbIX Ha
CKNOHE N Mmexay coboit ob6OCHOBbIBAEeTCA pacyeTaMn M3 YyCA0BMA HeAOMNyLWeEeHWUA TevyeHuA
MEP3/10r0 M OTTAMBAIOLLErO FPYHTA MeXAy HUMU U He nNpenaTcTayowme GpunbTpaumm Boapl no
CKNOHY. MecTa pacnosioKeHUA W KOJIMYECTBO YAEPMKMUBAOWMX COOPYKEHUA Ha CKIOHE
060CHOBbIBAIOTCA pacyeTaMm MeCTHOM M 06LLLEl YCTOMYNBOCTHU CKIOHa.

14.15 Ha cknoHax COY nNpMMEHAITCA B C/Ayyasx NPaKTUYECKON HEBO3MOMKHOCTU WK
HeaoCTaTo4HOM  3QPEKTUBHOCTU  APYrUX  MeponpuaATUA  Agna  CTabuamsauum  CKAOHa U
obecneyeHnA Ha BeCb NepuoA 3KcnayaTauMm TemnepaTypbl rpyHTa, HEO6X0AMMOM Mo pacyeTy
Hecylen cnocobHOCTU OCHOBAHMUSA.

14.16 OnAa conndNtoKLMOHHbIX CKJIOHOB B KAYecTBe OCHOBAHWIA JIMHEMHbIX COOPYMKEHUMN
(nMHMI  anekTponepepaun, TpybonpoBOAOB, 3CTaKad) credyeT NPUMEHATb ObTeKaemble
byHOaMeHTbl B BUAE OTAENbHbIX CBaW, PALOB CBal, paboTatowmx B yCNOBUAX OBTEKAHUA UX
OTTaMBaKOLWMUM TPYHTOM NpU COBAOAEHUN NPUHLMNA ONTUMANbHOIO COXPAaHEHUA MPUPOAHbIX
YCNOBMMA Ha CKAOHax (obecneyeHne uAbTPaUMKM BOAbl, COXPAaHEHWE PACTUTENbHOCTH).
Konnyectso, pasmepsbl, rnybuvHa 3a4eiKn CBail B MeP3/bI TPYHT ONPeaenAtTca pacyeTom C
Yy4eTOM OMON3HEBOr0 [OaBNEHMA OTTAaMBAOWEro TrPyHTA, TFOPWU3OHTA/IbHbIX HArpysok oT
COOpPYKEeHMA, TEMNepaTypbl U NPOYHOCTHbIX CBOMCTB MEP3/10ro rPyHTa.

14.17 PaboTbl Ha CKNOHaX A0MXHbI BbINOAHATLCA B 3MMHUI nepuod. BbinonHeHne paboT B
Tennoe Bpems roga A0NYCKAeTCA TO/IbKO Nocae BbINOAIHEHMA PaboT No cTabmuansauum ckaoHa u
06A3aTeNbHOro NpoBeAeHUA TEeNnNOTEXHUYECKOro MPOrHO3a WM pacyeToB O6OLWEN U MeCTHOM
YCTOMYMBOCTU CK/IOHOB U COOPYKEHWUIN Ha HUX.

14.18 MeponpuaTna No MHXEHEPHOW 3aluMTe W OXPaHe OKpYrKalolleh cpedbl creayet
NPOEKTUPOBATb KOMMIEKCHO C Y4ETOM reOKPUONOTMUYECKUX YCIOBUIN U NPOrHO3a UX M3MEHEHUA
B MpoLecce CTPOUTENLCTBA (C y4eTOM NO3TanHOCTU) U 3KCNAyaTaumm obbekToB. OcyliecTBaeHme
MEPOMPUATUIA  MHXKEHEPHOW 3aWmTbl He [O0MXKHO NPMBOAUTL K aKTUBM3ALMM OMNaCHbIX
KPUOTEHHbIX MPOLECCOB Ha CKAOHAaX W MPUMbIKAOWKUX Tepputopusax. TexHuyecKas
3G DEKTUBHOCTb U HAZLEKHOCTb COOPYKEHUN U MEPONPUATUIA UHKEHEPHOMN 3aLLUTbI AONXKHbI
NOATBEPXKAATbLCA pacyeTamu, a B 0DOCHOBAHHbIX C/Ay4YaaXx - MOAENUPOBAHMEM (HATypHbIM,
dU3NYECKMM, MaTEMATUYECKUM).

14.19 [Ona cTabunmsaumm CKIOHOB HapAdy C MHMKEHEPHbIMU COOPYXKEHUAMU creayeT
NPUMEHATb MEPONPUATUA MO CHUNKEHUIO TeMnepaTypbl MEP3/bIX FPYHTOB U YMEHbLUEHUIO
rny6buHbI CE30HHOTO OTTaMBaHUA (arposiecomennopaums, yCTPOMUCTBO TEMI03aALLUTHbIX SKPAHOB,
BOA00TBOA), YNPOYHEHME TPYHTa (3aMeHa M apMUPOBaAHME) C YYETOM HACTOALLErO AOKYMEHTA.
Ha cknoHax ponkeH ObiTb OpraHM3oBaH 6GecrnpensaTCTBEHHbIM CTOK MOBEPXHOCTHbIX BOA,
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UCKNKOYEeHO 3aCTanBaHMe BOA Ha 6eccTouHbIX y4acCTKax, U nonagaHne Ha CKJIOH BOA4 C
I'IpVICI-(ﬂOHOBOﬁ TEPPUTOPUN.

14.20 B npouecce CTpOMTENbCTBA, IKCNYyaTaLUN U NINKBULALMU COOPYKEHUIM HA CKIOHAX U
NPUCKNOHOBOMN TEPPUTOPUN BbINOAHAETCA MOHUTOPUHT YCTOMYMBOCTU CKNOHOB U COOPYKEHUM
Nno npoekTy, pa3paboTaHHOMY C y4yeTOomM pa3gena 15, MO3BOAKOLWEMY KOHTPO/AMPOBATHL
NOBEPXHOCTHble U NybUHHblIE nepemelieHMAa rpyHTa. Ha obbektax | u Il cTenenu
OTBETCTBEHHOCTU HEOB6XOAMMO OPraHM30BaTb CTALMOHAPHbIE HAbAOAEHUA 332 OMOA3HEBbLIMMU
npoueccamMnm C YCTAHOBKOM KOHTPO/IbHO-U3MEPUTENbHOM annapaTtypbl B CKBAaXXMHaX B
HECKONbKUX CTBOPAX MO MPOCTUPAHMUIO CKNIOHA U BbINOJIHEHMEM HabntofeHU 32 ocagKaMu U
CMelLeHMAMM no raybuHe.

15 I'eoTexHUYeCKNH MOHMTOPHUHT NPH CTPOUTEIBCTBE H IKCIUIYaTAIMH COOPYKEHHMI Ha
MHOI'0JIETHEMEeP3JIbIX IPYHTAX

15.1 F'eoTeXHUYECKNIA MOHUTOPWUHT (fanee MOHUTOPUHI) Ha MHOTONIeTHEMEP3/IbIX TPYHTaX -
KomnneKc paboT, OCHOBaHHbIN Ha HAaTypPHbIX HabAOAEHUAX 33 COCTOAHMEM FPYHTOB OCHOBaHMA
(TemnepaTypHbIi peXxum), rMAPOreoNOrMyecKUM PEXMMOM, nepemelleHMeM KOHCTPYKLMMI
$yHAaMEHTOB BHOBb BO3BOAMMOrO, PEKOHCTPYMPYEMOTO M IKCMTyaTUPYEMOro COOPYXEHUA.

15.2 B pailoHax pacnpocTpaHeHUA MHOTONEeTHEMEP3/bIX FPYHTOB MOHUTOPUHT HE0bxoaAnMMO
NPoBOAUTb ANA BCEX BUMAOB 34aHUMA U COOPYKEHUW, B TOM 4YUC/IE NOA3EMHbIX WHXKEHEPHbIX
KOMMYHWUKaLUNA.

15.3 MOHWUTOPUHT OCYLLECTBNAETCA B COOTBETCTBMM C MPOEKTOM, KOTOPbIN paspabaTbiBaeTca
B Npouecce NPOeKTUPOBaHUA.

Mpwn pa3paboTke NpoeKTa MOHUTOPUHIA ONpPeaenaAlTca coctaB, 06bemMbl, NEPUOANYHOCTD,
CPOKM U meToabl paboT, cxembl YCTAaHOBKM Habt04aTENbHbBIX CKBAYXKWUH, re04,e3N4eCKUX MapOK U
penepos, AAaTYMKOB M NPUHOPOB, KOTOPbIE HA3HAYAKOTCA MPUMEHUTENBHO K PaCCMATPMBaEMOMY
O0OBEKTY CTPOUTENBbCTBA (PEKOHCTPYKLMK) C y4ETOM €ro cneundurKm, BKAKYAOLWEN: pe3ybTaTbl
WHXEHEPHbIX M3bICKAHWMMA Ha NJoWanKe CTPOUTENbCTBA, MPUHUMN  MCNONAb30BaHUA
MHOTONeTHEMEP3/bIX [PYHTOB B KayecTBe OCHOBaHMN ¢dyHAameHToB, 0cobeHHOCTeMn
NPOEKTUPYEMOrO UAMU PEKOHCTPYMPYEMOTO COOPYXKEHUA U  COOPYKEHWUIN OKpyrKatoLLen
3aCTPOMKM U T.M.

15.4 B npoeKTe MOHUTOPUHTa CNeayeT y4nuTbiBaTb GaKTOPbI, OKa3blBaloWMe BAUAHMUE HA BHOBb
BO3BOAMMOE (PEKOHCTPYMPYEMOE) COOpPY)KEHWE, €ro OCHOBaHME, OKPYXKaloWMi FPYHTOBbIN
MaCCUB M OKPY’KaloLLlyto 3aCTPOMKY B NpoLecce CTPOUTENbCTBA M 3KCMayaTauun, B TOM Yucie
BO3MOHOCTb MPOABJAEHMUA OMaCHbIX FEOKPUOJIOrMYECKMX MPOLECCOB (KpUOreHHoe nydyeHue,
TEPMOKAPCT, ONON3HEBbIE NPOLECChI, OCEAAaHME NOBEPXHOCTU NPU OTTaMBAHMM U Ap.), @ TaKkKe
TENN0Bble BO34ENCTBMA OT CTPOUTE/bHbIX PaboT.

15.5 Jns ocylwecTtBNeHMA MOHUTOPUHIA B NEPUOL CTPOUTENLCTBA COOPYKEHMI 0bopyaytoTcA
KOHTPO/IbHblE TEepMOMETPUYECKME U TUAPOreonorMyeckne CKBaXKMHbl, Ha dyHAameHTax
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COOpPYKEHMWN YCTAaHABANBAIOTCA NOCTOAHHbIE reoAe3nyeckne MapKm, N0 KOTOPbIM BbINONHAIOTCA
U3mepeHMa TemnepaTypbl FPYHTa, YpOBEHb MNOA3eMHbIX BOJA, UX COCTaB W Temnepatypa,
HUBenMpoBaHne ¢GyHOAMEHTOB, B TOM 4YMC/AEe MNOTPY)KEHHbIX CBaW, M3MepATCA OTMETKMU
NOAKPAHOBbLIX MyTeM MOCTOBbIX KpPaHOB, BOAOOTBOAHbIX JIOTKOB B TEXHMYECKMX 3TaxKax M
noAnNONbAX 343aHUM, a TaKXKe TPOTYapoB Y COOPYKEeHUM. MecTa YyCTaHOBKU TEPMOMETPUYECKUX U
rMAPOreoIorMyecknX CKBaXKnH, reofe3nyecknx MapoK yKasaHbl B Tabanue M.1, nepMoanYHOCTb
NpoBeAEHNA 3amMepoB NpuBeAeHa B Tabanue M.2. Kpome TOro, KOHTPOAMPYeTCA MNOTHOCTb
FTPYHTOB, YNOMKEHHbIX B HACbINAX, NP 3aMeHe FPYHTOB B BbleMKaxX U NP HamMbIBe TEPPUTOPUN.
TepmomeTpuyeckne CKBaxkMHbl 0bopyaytoTca B cooTBeTcTBMM € [OCT 25358. TpeboBaHuAa K
0bopyaoBaHUIO TMAPOreo/IOrMYECKUX CKBaXKMH npuBedeHbl B [3]. YCTPOMCTBO HUBEAUPHbIX
MapoK U reogesnyeckne nsmepeHuna NnpoBoaATCcA B COOTBETCTBUMN C [OCT 24846.

15.6 B nepuopg sKcnayaTauuMmM COOPYXKEHMA MOHUTOPMHE OCYLLEeCTBAAeTCA B Lenax
obecneyeHmMa NPOEKTHOIO PeXKMMaA FPYHTOB OCHOBAHMA M COCTOAHMA GYHAAMEHTOB COOPYKEHMA.
B coctaB MOHUTOPWHIa BXOAAT cieayoLme Buabl pabor:

TEKYWMA U KOHTPOJIbHbI OCMOTP COCTOSIHMA TEXHUYECKUX 3TarKer, noanoaui 34aHuUin U
PacnoONOXEeHHbIX B HUX KOMMYHUKaLMA N APYTrUX YCTPOWCTB;

HabnoaeHUA 3a cocToaHMem 6eToHa PpyHAAMEHTOB;

HabnAeHMA 32 TEMNepPaTypon FPyHTa B OCHOBaHUN COOPYKEHUN;
HabnaeHMA 32 TemnepaTypon Bo3ayXa B NOAMNONbE;
HabnoaeHnA 3a ocagKkamu GyHAAMEHTOB;

HabnoaeHUA 33 TMAPOreoNorMYeckMM PeXXMMoM OCHOBAHUA.
MepnoanYHOCTb NPOBEAEHMA 3aMePOB YKa3aHa B Tabauvue M.2.

15.7 MNpoaonKntenbHOCTb MOHUTOPWHIA 3aBUCUT OT MPUHLMNA CTPOUTENLCTBA U COCTaBAAET
AN1A COOPYKEHWNIN, NOCTPOEHHbIX NO:

| NPUHLMNY - B TeYEHUE BCEro NepMoa SKCMayaTaLumm COopyReHNs;
[l npMHUMNY: @) C MCNONb30BaHUEM NPEeABaPUTENbHOTO OTTaMBaHUA FPYHTOB - B TeYeHue 5 neT;
6) c AonyweHnem oTTanBaHUA B NePMO SKCNayaTaumm - B TedeHme 10 ner.

MpumeyaHue - MPOLOMKUTENLHOCTE MOHUTOPUHIA MOMKET ObiTb COKpalLeHa npu cTabunmnsaunm
N3MEHEHNIN KOHTPOIMPYEMbIX NapameTpoB WM yBeAMYeHa NPU OTCYTCTBMM CTabuan3aumm M3MeHeHNi
KOHTPO/IMPYyEMbIX MapameTpoB.

15.8 B npouecce MOHWUTOpPWUHra Heobxoaumo  obecneynTb  CBOEBPEMEHHOCTb
MHOOPMMPOBAHUA 3aUHTEPECOBAHHbIX CTOPOH O BbIABNEHHbIX OTKJOHEHUAX KOHTPOANPYEMBbIX
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napameTpos (B TOM 4ucne TeHOeHUun ux VI3MeHeHMﬁ, npesbiwaowmne O)l-(MLI,aeMble) oT
NPOEKTHbIX 3HAYeHUn n pe3ynbTaToB TEN/O- N TeOTEXHNUYECKOIo NPOrHo3a.

16 JxoJsiornyeckue TpeOOBAHMSA NPH NPOCKTHPOBAHMH M YCTPOIiCTBe OCHOBAHUI H
(pyHaMEHTOB HA MHOT0JIETHEMeP3JIbIX TPYHTAX

16.1 B npoeKTe OCHOBaHMI U pyHAAMEHTOB Ha MHOrO/IETHEMEP3/IbIX TPYHTAX AO0/IKHbI ObITb
npefycMOTpeHbl MeponpuaTua, obecneunsalolive npesoTBpalleHNe, MUHUMMU3ALMIO WK
NNKBUAALMIO BPEAHbIX U HEXeNaTelbHbIX 3KONOTMYECKUX U CBA3AHHbIX C HUMWU COLMAbHbIX,
9KOHOMMUYECKUX M APYTUX NOCNEACTBUMN.

16.2 dKonormyeckne TpeboBaHUA, YUNTbIBAaEMble MPU NPOEKTUPOBAHMMU U CTPOUTENLCTBE,
OCHOBbIBAIOTCA HA pe3y/ibTaTaX MHMKEHEPHO-IKOJIOTMYECKMX W3bICKaHMI, B KOTOPbIX AaeTca
OLLEHKa COCTOAHMA OKPY*KatoLel cpeabl M MPOrHO3 BO3AENCTBUA Ha Hee 06beKTa CTPOUTENbCTBA.
MpaBuna MUHMXEHEPHO-3KOJIOTUYECKMX U UHXKEHEPHO-TeoAe3nyYeckMX U3bICKaHUK  Ans
CTpouTeNnbCTBa coaepskatcs B [1] u [2].

16.3 MNporHo3s BO3AEWCTBMA Ha NPUPOAHbIE YC/NOBUA OCYLLECTBAAETCA Ha BeCb MeEpuos
CTPOMTENBLCTBA M 3KCN/IyaTaLMKM 34aHUIA U COOPYKEHUIM U AOMKEH YCTaHABAMBATb:

BO3MOHOCTb WM3MEHEHMA TEM/IOBOrO PEXMMA MHOTONIETHEMEP3/bIX TPYHTOB palioHa
CTPOUTENLCTBA U NPUNETAIOLWLNX TEPPUTOPUIA BCNEACTBME HAPYLIEHWUI YCNOBUI Tens1oobmeHa B
pe3ynbTaTe CTPOMUTENLCTBA M TEMNEPATYPHOro BO3AENCTBUA B NPOLLECCe IKCMAyaTaumu;

M3MEHEHUA TUOPOre0/IONTMYECKUX YCNOBUIA  CTPOUTENbHOW NAOWAAKM B pesynbraTte
NPOM3BOACTBA 3EMSAHbIX PaboT, BKAKOYAA MyTM Pa3rpy3KM NOBEPXHOCTHbIX U HaAMEP3/NOTHbIX
BOZ, NO BOAOOTBOAHbIM KaHanaMm;

CTeneHb aKTMBM3ALUMM ONACHbIX KPUOTEHHbIX MPOLLECCOB, B TOM YMCIE: OCAAKU U NyYyeHue
FPYHTOB, TEPMOKAPCT, CONNPIIOKLMA, TEPMO3PO3UA U A4P.;

BO3MOXHOCTb BO3HMKHOBEHWNA CKZTIOHOBbIX MPpouUeCCoB U 3abo0n1aunBaHus TeEpPpUTOPUN.

16.4 C yueTom pe3ynbTaTOB UHKEHEPHO-Te0I0rMYECKMX U3bICKaHWMIM BbIBMPAKOTCA NPOEKTHbIE
peweHnsa n paspabaTbiBalOTCA MEPONPUATUA NO PEKYNIbTUBALUM U BOCCTAHOBNEHMIO NOYBEHHO-
PacTUTENbHOTO CNI0A, 3aCbINKe BbIEMOK, TPAHLLEN U KapbepoB, BbINOaXKMBaHMIO U OAEPHOBAHUIO
CKJIOHOB M OTKOCOB, a TaK»e Mo npeaynpexKaeHuto 3po3nn, TepMOKapcTa U NpoL,eccoB pa3mblBa
rpyHTa.

16.5 OCHOBHblE MEPONPUATUA NO OXPaHEe OKPYXKaloWen cpeabl NpU BO3BEAEHUN OCHOBaHUM
M GYHOAMEHTOB Ha MHOFO/NIETHEMEP3/bIX TPYHTaX pa3pabaTbiBaloTcA Ha CTaAWM TEXHMKO-
3KOHOMMYECKoro o6ocHoBaHMA.

16.6 TpoeKTHaAa [OKYMEHTauMsAs Ha YCTPOMCTBO OCHOBAHWA U  GyHAAMEHTOB Ha
MHOTONEeTHEMEP3/bIX TPYHTAX Ha CTaguMW MNPOEKTa A0/KHA BKAKOYATb OTAENbHbIA pasgen
«OxpaHa OKpy:KatoLLeln cpeabl».
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16.7 |_|pVICTyI'IaTb K npomn3soactsey pa60T no YCTpOVICTBy OCHOBAHMIN U dJYH,CI,aMeHTOB
AO0NyCKaeTCA TOJ/IbKO MNMPU Ha1M4nun NnocC u NPOEeKTOoB MH)KeHepHOVI noArotoBkM M 3aWlunTbl OT
OMacCHbIX KPUOTreHHbIX npoueccoB U noatonaeHnAa TeppuUTopun (ﬁ), KOHKPETHO OTpa*Kakouwnx
BCe 0cCobeHHOoCTH MepP3/10THO-TPYHTOBbIX yCﬂOBVIVI naowagkn CTpouTenbCTBa. npOEKT
OpraHn3aunmn CTpouUTeNbCTBa A0/1XKEH obsa3aTenbHO npegycmatpmBatb TOYHble CPOKU U
ocobeHHOCTH nponssoAacTBa paGOT, d TaKXe Mepbl Mo BOCCTAHOBJ/IEHUIO MNMOBpPEXAEHHbIX
Y4aCTKOB MOBEPXHOCTUN TEPPUTOPUN CTPOUTENDBLCTBA.

IIpunoxenne A
(00s13aTeILHOE)

TepmuHbI U onpeaeneHUA

B HacToswem cBoge npaBua MPUMEHEHbI CAeAyloWMe TePMUHbI C COOTBETCTBYHOLLMMU
onpeaeneHnsmu:

Al rpyHT (ground, soil): TopHble nopoAabl, MOYBbl, TEXHOreHHble 06pas3oBaHus,
npeacrasnsaowme cobol MHOFOKOMMNOHEHTHYIO MU MHOFOO6pPa3Hy0 reosIorMYecKyto CUCTemy u
ABAAOWMECA OO BEKTOM NHKEHEPHO-X03AMCTBEHHOM AeATEe/IbHOCTU Ye10BeKa.

FPYHTbI MOTYT CIY»KUTb: 1) MaTepMaiom OCHOBAHUA 34aHUI U COOPYKEHUI;
2) cpenoii ANA pasMeLL,EHNA B HUX COOPYIKEHUN;
3) MmaTepunanom Camoro COOPYKEHUS;

A.2 rpyHT mep3nbiii (frozen ground): MpyHT, MMeOWUIA OTPULATENBHYIO WA HYNEBYIO
TemnepaTypy, COAEPKaluniA B CBOEM COCTaBe BUAMMbIE NeAsHble BKAOYEHUs U (unun) nea-
LLEMEHT N XapaKTePU3YIOWMIACA KPUOTEHHbIMM CTPYKTYPHbIMU CBA3AMMU;

A.3 TrpyHT MHoronetHemep3nbiii (perennially frozen ground), cuMHOHMM - TrpyHT
BeyHomep3nbiit (permafrost ground): MpyHT, HaxoAAWMIACA B MEP3/IOM COCTOSIHMM NOCTOSIHHO B
TeyeHue Tpex u bonee ner;

A4 TrpyHT ce30HHOMep3nblh (ce3oHHOTanbit) (seasonally frozen ground): T[pyHT,
HaxoAsaLWMIACA B MEP3/IOM UAW TaZlOM COCTOSHUW NEPUOANYECKM B TEYEHME XONIOAHOro MU
TENIOro Ce30Ha;

A.5 rpyHT TBepaomep3nbiii (hard frozen ground): [ucnepcHblit TrpyHT, NpPOYHO
CLEMEHTMPOBAHHDLIN /IbAOM, XapaKTepu3yemMbl OTHOCUTE/NIbHO XPYMKUMM paspylieHMem W
NPaKTUYECKN HECKMMAEMbIW NOJ BHELLUHEN HarpysKo;

A.6 rpyHT nnactmuHo-mep3nbiii (plastic frozen ground): [ucnepcHbin  rpyHT,
CLEMEHTMPOBAHHbIN NbAOM, HO 006NaAalOWMIA BASKMMM CBOMCTBAMM U CHUMAEMOCTbIO MoA,
BHELLHel HarpysKkom;
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A.7 rpyHT nyuuHuctbin (frost-susceptible ground): [ucnepcHbin TpyHT, KOTOpbIKM Npwu
nepexoae n3 Tasioro B mep3ssioe COCtoAaHmne ysesiM4nBaeTCA B obbeme Bcneacrtemne 06pa3OBaHMF|
KPUCTannos baa h nmeetT OTHOCUTE/IbHYHO ﬂ,ed)opN\au,mo MOPO3HOIo Ny4YeHUA Efn > 0,01,'

A.8 nep (cMHOHMM - rpyHT nepAaHoM) (ice): MpupogHoe obpasoBaHMe, cocToslee W3
KPUCTaNNOB NbAa C BO3MOXHbIMM NPUMECAMM 0B6JOMOYHOrO MaTepuana U OpraHUMYEecKoro
BewecTBa He 6onee 10 % (no obbemy), xapaKTepM3yOLWEECH KPUOTEHHBIMU CTPYKTYPHbIMU
CBA3AMMU;

A.9 cnoit ceaoHHOro otrtamsBaHuA (seasonal thawing layer): MoBepXxHOCTHbIN CNON TPYHTAa,
OTTaMBaOLWMN NIETOM;

A.10 TemnepaTtypa Hauyana 3amep3aHua (ottamsaHusa) (freezing (thawing) temperature):
TemnepaTypa, NpY KOTOPOI B NOpax rpyHTa noasnaeTca (McuesaeT) nea;

A.11 mopo3Hoe nyueHue rpyHToB (frost heaving ground): MNpouecc yBennyeHma obbema u
AedopMmnpoBaHMA AMUCNEPCHbIX TPYHTOB NPWY NPOMEpP3aHNU;

A.12 Tepmokapct (thermokarst): O6pasoBaHMe Npocago4HbIX M NPOBasbHbIX GopM penbeda
M NoA3eMHbIX NYCTOT BCAIEACTBME BblTaMBAaHWA MOA3EMHOMO /ibga UM OTTaMBAHMA Mep3/10ro
rPYHTa;

A.13 Tepmoapo3usa (thermoerosion): PaspyweHve M BbIHOC OTTaMBAKOWMX U MEP3NbIX
ANCNEPCHbIX FTPYHTOB M NbA0B B pe3yabTaTe Ten/J0BOro M MEXaHWUYEeCKOro BO34eNCTBUA BOAHbIX
NOTOKOB;

A.14 conndnokuyua (solifluction): CmeweHne (TeyeHne, ononsaHue, COCKa/b3biBaHME,
CNAbIBbI, ONbIBUHbI) OTTaMBAOLWErO NepeyBaaXKHEHHOrO TOHKOANCNEPCHOMO rPYHTa Ha CKNOHAX
B TEN/Ioe Bpemsa CyTOK roaa, 0bycnoBaeHHOE CE30HHbIM NPOMEpP3aHMEM M OTTaUBaHUEM.

IIpunoxenune b
(pexoMeHayeMOe)

dusnueckne u Tennodpusnyeckue XapakTepUCTUKM MHOro/1IeTHEMEP3bIX FPYHTOB

6.1 B coctaB ¢u3MYECKMX U TeNnNoPU3INYECKMX XapaKTEPUCTUK, onpeaensembix ANns
MHOTr0/IeTHEMEP3/1bIX TPYHTOB, BXOAAT:

a) CyMMmapHas BaXKHOCTb Mep3noro rpyHTa - Wi M BNAKHOCTb MEP3/IOT0 FPYHTa,
PaCMNO/IOXKEHHOTO MeKay NeAAHbIMU BKAYEHUAMM - W,

6) cymmapHaa NbAMCTOCTb MEP3/IOr0 TFPYHTA i, NPeACTaBAAlowWan cobon OoTHOoWeHue
coAeprKalleroca B Meps/iom rpyHTe obbema nbga K o6bemy mep3noro rpyHTa v AbAUCTOCTb
FPyHTa 3a CYeT BUAMMbBIX NeAfHblX BKAOYEHUW i, nNpeacTaBaalowan cobon oTHoweHwue
CoepIKalLerocs B Mep3/iomM rpyHTe o6bema BUANMBIX NeAAHBIX BKOYEHUI K 06beMy mep3noro
FPYHTa;
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B) CTeneHb 3anoNHeHna obbema Nop Mep3Noro rpyHTa NibAOM U Hesamep3luel Boaon - S,
[0V eQUHULbI;

r) TemnepaTypa Havyana 3amep3aHuaA rpyHTa - Ty, °C;
[1) BNaXKHOCTb MEP3/10ro rpyHTa 3a cYeT Hesamepswen Boabl - Wy, 401N e ANHULbI;

e) Tennodusnyeckme xapakKTepUCTUKKU rpyHTa (TennonposoaHocTb A, BT/(m-°C) n obbemHas

Tennoemkoctb C, Ax/(kr-°C));
) TennoTa TasaHWA NbAa (3amep3aHuns Bogbl) B rpyHTe - Ly;
3) cTeneHb 3aC0NEeHHOCTU - Dsqgl, %;
1) KOHLEHTPALMA NOpoBOro pacteopa - Cps, 40N €AUHULbI;
K) 06bemHasn cteneHb 3aTOp$OBAHHOCTM - J, AONN eANHULbI;
N) cTeneHb 3aTopPOBaAHHOCTU - G, AONM eAUHULbI.

6.2 CymmapHaa BJIaXXHOCTb Mep3n0ro rpyHta - Wi M BNaXKHOCTb Mep3/I0ro rpyHTa,
PaCrnoNOXeHHOro MeXxXay negAaHbiMu BKAKoYeHunaAmU - Wy, onpegenatoTca B cooTBeTcTemm ¢ FTOCT
5180.

6.3 CymmapHaa nbAUCTOCTb MeP3N0ro rpyHTa - itot, NbANCTOCTb MEP3N0ro rpyHTa 3a cyer
BK/IIOYEHUM NbAa - i, W CTeNeHb 3anonAHeHMA ob6bema Mnop Mep3/Ior0 rPyHTa /bgOM U
He3amep3Lwen BOAOW - S, onpeaenatoTca B cooTseTcTBMM ¢ TOCT 25100.

6.4 Nop 33ac0NeHHOCTbIO NOHMMAETCA Ha/IMYne B MepP3/1I0M rpyHTe BOAHOPACTBOPUMbIX CONEN
B TaKOM KO/IMYECTBe, KOTOpOEe CyLLeCTBEHHO M3MeHAeT MPOYHOCTHble U AedopMaLMOHHbIE
CBOWCTBA FPYHTOB.

CTeneHb 3aCOIEHHOCTU TPYHTA Dsqi, XapaKTepu3yeT OTHOCUMTENbHOE COAEpPXKaHWE B TPyHTe
BOZHOPACTBOPMMbIX CONEN, ee cneanyet onpeaenatb No FOCT 25100 KaK OTHOLIEHWE MACCbl CONEl
gs K Macce Cyxoil HaBECKM rPYHTa gq4 (BKItOYAA Maccy CoAepKalimxca B Hem conein) no opmyne

Dsar = (gs/g4)100. (6.1)

Mo cteneHn 3aconeHHOCTU Dsg FPYHTbI NOApasAenatoT cornacHo FOCT 25100. KoHueHTpauma
noposoro pacteopa Cps XapaKTepulyeT CTeNeHb MWHepanuMsauum rpyHToBOM Bnarn. Ee
[0nycKaeTca onpenenatb no popmyne

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

roe W - BnaXKHOCTb 3aCONEHHOrO rpyHTa, NpUHUMaemMasn aANAa rPYHTOB C NbANCTOCTbIO irot < 0,4
paBHon Whot, @ Citor > 0,4 paBHON W,
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3aconeHHble FPYHTbI B 3aBUCUMOCTHU oT npeo6nap,arou.|,ero MOHHOIo COCTaBa
NerkopacrtBopumMbIx conem pa3fenAarTcAa No TNy 3aCoN1eHnA Ha MOpCKOVI M KOHTUHEHTa/IbHbIN B
cooTBeTcTBMM € [OCT 25100.

b.5 Temnepatypa Hayana 3amep3aHua rpyHTa Tp;, XapaKTepusyeT TemnepaTypy nepexoaa
FPYHTA U3 Taq0ro B mMmep3/s10e COoCToAHUe. TeN\nepaTypy Ha4a/Zla 3amep3aHnA He3acCeNeHHbIX,
3aCO/MIeHHbIX M 3aTOPdOBAHHbLIX FPYHTOB CleayeT OnpeaenATb OMbITHbIM MyTeM, @ B C/Ayyaax
npegycMmoTpPEHHbIX B 5.9 TeMNEPaATypy Ha4vazla 3amep3aHMA He3aCeNIEHHbIX W 3aCOJIEHHbIX
rPYHTOB JAoOMnycKaeTcA npuHMmMaTb no ¢opmyne (6.3) B 3aBMCMMOCTM OT BMAA TPYHTa WU
KOHUeHTpauum noposoro pacteopa Cps:

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

(B.3)

roe A - KoadPUUMEHT, XxapaKTepum3yloLWNit TemnepaTypy Havyana 3amep3aHnA He3acoNEeHHOro
rpyHTa (Tabnnua B.1);

B - KO3pPULMEHT, 3aBUCALLMIA OT TUNA 3aCONEHUA TPYHTA; B = 0 ANA HE3aCONEHHbIX TPYHTOB;
B =1 pna rpyHTOB MOPCKOro TMna 3aconenus; B = 0,85 AnA rpyHTOB C KOHTUHEHTA/IbHBIM TUMOM
3aconeHus.

Tabnunuya B.1-Temnepatypa Hayana 3amep3aHUA HE3aCOJIEHHOTO rPyHTa A

pyHTbI A, °C
MecKkn pasHbIx GpaKkLnii -0,10
Cynecu v nblnesaTble Necku -0,15
CyrnmHok -0,20
FnnHbI -0,25

3HaueHune Ty ANA 3aTopdOBaHHbIX TPYHTOB cieayeT BblIbMpaTbh NO BEMYMHE TemnepaTypbl
Hayana 3aMep3aHuMA TOro KOMMNOHEHTA (TOPPAHOTO UAN MUHEPAJIbHOTO), Y KOTOPOTrO OHa Bbille.
BennuunHa Ty ana Topda npuseseHa B Tabaunue b.2.

Tabnwnuya b.2 - PacueTHble 3HaYeHUA TemnepaTypbl HaYana 3amep3aHua Tpr ANA TOpPa

Tun Topda Wiot, BONV € AUHNLbI Tys, °C
CnabopasnoxunBLUMIACA BEPXOBOM 7,30 -0,14
5,90 -0,16

3,27 -0,25

1,64 -0,35
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Tun Topda Wiot, BONV € AUHNLbI Tys, °C
CpeaHepasnoKMBLUMINCA BEPXOBOW 3,50 -0,13
0,90 -0,20

b.6 BnaXKHOCTb HE3aCO/NIEHHOrO, 3aCOJIEHHOIO M 3aTOP(POBAHHOIO MEpP3/1I0ro rpyHTa 3a cyer
He3amep3wewn Bogbl Wy, onpeaenaeTcs onbiTHbIM NyTeM. B cnydasax npeaycMoOTpeHHbIX B 5.9 ana
HE3aCO/IEHHOr0 WM 3aCOJIEHHOr0 rPYHTA, HAaXO4ALLErocA B OX/a*KAEHHOM COCTOAHWM, KOraa
TemnepaTypa rpyHTa Bbllle TemnepaTypbl Havyana 3amep3anus (0 °C > T > Tyy), BennunHa Wy,
NPUHMMAETCA ANA FPYHTOB C NbAUCTOCTbIO itor < 0,4 paBHOW Wy = Wiot, A Citor > 0,4 paBgHo Wy =
Whn.

[na He3acoNIeHHOro M 3aCO/IEHHOTO MEP3/10ro rPyHTa 3HavyeHusa Wy, AonyckaeTcs onpeaenaTb
no ¢opmyne (5.4), Npn yCnoBmK, 4TO TeMMepaTypa rPyHTa HUXKE UKW paBHA TemnepaType Hayana
3amep3aHus (T < Tpp), nocnegHaa Haxoautca no popmyne (b.3)

W = kap + T]Dsal, (54)

roe kw - K0addUuMeHT, NpuHMMaembli No Tabanue 6.3 B 3aBUCUMOCTM OT YNCAA NNACTUYHOCTHU
I,  TemnepaTypbl rpyHTa T;

W), - BNaXKHOCTb FPYHTA Ha rpaHuLLe NAACTUYHOCTM (PacKaTbiBaHWUSA), O eANHULLI;
Dsqal - CTENEHb 3aCO/I@HHOCTM TPYHTA, 01U eAUHULbI;

1 - KO3PPUUMEHT, NPUHMMaeMbI paBHbIM O AN HE3ACONIEHHbIX TPYHTOB M No Tabauue (5.4)
ONA 3aCONEHHbIX TPYHTOB, B 3aBMCMMOCTM OT YMC/IA NIACTUYHOCTHU I, n TemnepaTypbl rpyHTa T, °C,
ana temnepatyp T < -15 °C BeAnYMHA 1 NPUHUMAETCA paBHOM 3HaYeHuto ) npu T =-15 °C; ecan
BennunHa Wy, onpegeneHHasn no popmyne (5.4), npesbicUT 3HaueHne Wior Torga Wy = Wiot.

Tabnwnuya b.3 - PacyeTHble 3HaYeHUA Ko3pPpuumeHTa Ky

Yncno KoadodumumeHT k,, npu Temnepatype rpyHTa T, °C
FpyHTbI NAaCTUYHOCTY Iy,
nonv egumupt | 0,3 | -0,5 -1 -2 -3 -4 -6 -8 -10
MNecku 0 0 0 0 0 0 0 0 0
Cynecu 1, <0,02

0,02<1/,<£0,07 (0,60 0,50 | 0,40 0,35 0,32 0,30 0,28 | 0,26 | 0,25

CyrnnHkm 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</,<0,17 (0,80 | 0,75 | 0,65 0,55 0,51 0,50 0,48 | 0,46 | 0,45
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Yucno KoadduumeHr k,, npu Temnepatype rpyHTa T, °C
FPyHTbI NAACTUYHOCTU Ip,
40NN e AUHNLbI -0,3 '0,5 -1 -2 -3 -4 -6 -8 -10
FNVHbI Ib>0,17 0,98 ( 0,92 | 0,80 0,68 0,63 0,60 | 0,58 | 0,56 | 0,55

Tabnuuya b.4-PacyeTHble 3HaYeHUA KoapPuLMeHTa 1

Yucno BennumHa koadpduumneHTa n npm Temnepatype rpyHta T, °C
[pyHTbI NAACTUYHOCTY Iy,

401 e AUHULbI -0,3 -0,5 -1 -2 -3 -4 -6 -8 -10 -15

Meckun n cynecu 1,<0,02 210 | 160 | 75 34 20 14 9 6,5 5 4
Cynecum 0,02<1,<£0,07 | 150 | 130 | 57 24 15 11 7 5 4,5 | 3,5
CyrnnHkm 0,07<1,<0,13 | 130 | 103 | 44 19 11 8 5,5 4 3,21 23

CYrNHKN, TNnHBbI 0,13 <1, 102 | 70 34 17 95| 65 4 3 2,5 2

PacuetHble 3HayeHua W, ana Topda M 3aTopdOBaHHbLIX TFPYHTOB, HAXOAALMXCA B

OXNaxXaAeHHOM COCTOAHUKN, KOTrAa TemMNepaTypa rpyHTa Bbille TeMmnepaTtypbl Ha4aia 3amep3aHnA

(0 °C > T > Tyy), NnpUHUMALOTCA ANA TPYHTOB C NbAUCTOCTBIO itor < 0,4 paBHOW Wy = Whot, @ C iitor >
0,4 pasHon Wy, = Wi,

Ona mep3nbix Topda M 3aTopdoBaHHbIX rPYHTOB 3HayeHuA W, gonyckaeTca onpenenatb no

dopmyne (B.5) B 3aBUCMMOCTHM OT cTeneHn 3aTopdpoBaHHOCTM J (A0NM eaMHULDBI) U TEMNEPATYPbI

T, Npy yCNOBMM, YTO TEMNEPATYPA FPYHTA HUXKE UNM paBHA TeMnepaType Hayana 3amep3anus (T

< Ty)

w,=wir|",

(B.5)

roe V¥ - napameTp, 3aBMCAWNIK OT 06bEMHOM cTeneHn 3aTopdoBaHHOCTU J, NPUHMMAETCA NO

Tabnuue B.5.

Tab6nwnuya Bb.5- PacyetHble 3HayeHuAa koapdpuumnenta ¥

Tun rpyHTa Y, rpan®
Topd 1,6
CynecyaHble 3aTopdpoBaHHbIE TPYHTbI 1,67J-0,1
CyranHucTble 3aTopdOBaHHbIE TPYHTbI 1,6J

6.7 Tennopusnuyeckme xapaKTePUCTUKMU T[PYHTOB: KO3QOUUMEHT TEnNonpoBOAHOCTU A,

obbemHasa Tennoemkoctb C M KO3IGOMUMEHT TemnepaTyponpoBOAHOCTU 4 ONpeaensAwrTcA

www.pkb-titan.ru

W TMTAH



CHwI 2.02.04-88 AKkTyanu3npoBaHHas peaakumna OcHoBaHMA U GyHAAMEHTbl Ha BEYHOMEP3/IbIX FPYHTaX

70
OMbITHbIM NyTEM. B cnydaax, npeayCcMoTpeHHbIX B ﬁ, 3HayeHUs 06bemMHON TennoemMKoCTU
3dCOJ1IeHHbIX U He3aCeJZiIeHHbIX TPYHTOB B TaJIOM, OX/N1aXXAeHHOM Cth n Mep3ziom Cf COCTOAHUAX
AONyCKaeTCA pPpaCcCinTbiBaTb No d)opmynaN\ ﬁ - ﬂ B 3aBUCUMOCTU OT yp,eanoﬁ Tenn10emMkoCTn
CKenleta TrpyHTa Cp, TemnepaTypHon n

KOHUEHTPAUNOHHOM 33aBUCMMOCTAX  YAe/bHOM

TENNOemMKoCTU Hesamepuwen Boabl Cw W nbaa C, BnaxHoctn Wi, TemnepaTypHoOi W
KOHUEHTPAUNOHHOM 3aBMCMMOCTM BNAXKHOCTU 33 cyeT Hesamep3wen sBoabl Wy, NAoTHOCTU

CKeneta rpyHTa pPd,:h,f U TEMNEPATYPbI HAYaNa ero 3amep3aHna Ty

[0na He3acoNeHHbIX FPYHTOB, HAXO[ALWMXCA B TaJlOM U OXNAXKAEHHOM COCTOAHMAX, KOraa
TemnepaTypa rpyHTa Bbllle TemMNepaTypbl Hayana 3amep3anua (T > Tyy), BeanmumHa Cin HaxoguTca
no ¢opmysne (6.6)

Cin = (Cp + CwWiot) pd,th, (5.6)

roe Cp NpUHMMaeTcs no Tabauue b.6; ANA He3acoNeHHbIX rpyHToB M Topda Cw = 4200
k/(kr-°C), a Tpr Haxoautca no Tabnuue B.2; ANA 3aCONEHHbIX TPYHTOB B OX/J1aXKAEHHOM
coctosiHum (0 °C > T > Ty Tpr onpegensaetca no popmyne (6.3), a BeanumHa Cw paccymTbiBaeTcs
no ¢opmyne (b.7)

CW = th - 4550Cp5, (5.7)

roe Cwt - yAeNbHasa TeNnA0eMKoCTb NopoBoro pacteopa, Ax/(kr-°C), onpeaenserca no tabaunue
(B.7);

Cps - KOHLLEHTPALMA NOPOBOro PacTBopa, 40NN eAnHULBI, onpeaenseTtca no popmyne (B.2).

Tabnuuya b.6-PacueTHble 3HaYeHUA yAeNbHOM TEeNI0EMKOCTU CKeneTa rpyHToB Cp

FnnHam Topd
pyHTbI MNecok Cynecob
CYrIMHOK > "
HU3NHHbIN Bepxosoun
C,, Osk/(kr-°C) 750 850 950 1920 1680
Tabnunua bB.7 - PacueTHble 3HauYeHUA TemnepaTypHOW 3aBUCMMOCTU YZAE/IbHOM
TEeNA0eMKOCTU NOpPOoBOro pacresopa Cu:
T, °C Cuwt, O3/ (kr-°C) T,°C Cuwt, O3k/(kr-°C) T,°C Cuwt, O3k/(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
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T,°C Cwt, O/ (kr-°C) T,°C Cwt, D/ (kr-°C) T,°C Cwt, D/ (kr-°C)
-1,0 4010 -6,0 3700 -18,0 3430

-1,2 3990 -6,8 3670 -19,0 3410

-1,4 3970 -8,0 3630 -20,0 3400

-1,6 3950 -8,8 3600 -21,0 3390

-1,8 3930 -10,0 3570 -22,0 3380

-2,0 3920 -11,0 3550

-2,4 3900 -12,0 3520

[na He3aceneHHbIX rPYHTOB U TOpdpa B MEP3ZIOM COCTOAHUWN NPWU YCIOBMM, YTO TeMNepaTypa
FPYHTA HUXKE UKW paBHa TemnepaTtype Havyana 3amep3anus (T < Tyy), BeanumHa Cr Haxo4mTca no

dopmyne
Cf = [Cp + CWwWy + Ci(Wtot - Ww)]Pdf, (58)
rae Wy paccumtbiBaetca no ¢opmyne (6.4), a G - no popmyne
Ci=2120+7,8T. (B.9)

[na 3acONeHHbIX TPYHTOB B MEP3/I0OM COCTOAHWM, MPU YCNOBUW, YTO TEMNepaTypa rpyHTa
HUKe UK paBHa TemnepaTtype Havana 3amep3anus (T < Tyy), BenmumHa CrHaxoautea no popmyne

Cr= [Co + CwWy + C(Wiot - Ww)lpa,tn s, (5.10)

roe Wy, paccuuTbiBaetca no popmyne (6.4), Cw - no popmyne (6.7), a Ci - no popmyne (B.9).

3HayeHUs 06beEMHOM TENN0EMKOCTU 3aTOPPOBAHHbLIX TPYHTOB B Ta/IOM U OXNaXKAEHHOM Cih U
Mmep310M Cf COCTOAHUAX AOMYCKAETCA PaccunTbiBaTb No ¢popmynam (b.11, 5.12) B 3aBUCUMOCTH OT
YOENbHOMW Tenja0emMKoCcTM MUHepanbHoW Cpm U TOpdAHOM Cpy COCTABAANOWEN OpraHo-
MWHEpPaNbHOro CKeneta rpyHTa, yAenbHOW TenaoemKocTu Hesamepuwen sogbl Cw n nvga G,
BecoBoi (MaccoBoit) gonu Topda B 3aTopPoBaHHOM rpyHTE G, CyMMApPHOMW BAAKHOCTU Wiot,
BNAXKHOCTM 33 cyeT Hezamep3wen Boabl Wy, NNOTHOCTU CKeneta rpyHTa Pdth, U TeMnepaTypbl
Hayana ero 3amep3aHunA Ty

[Ona 3aTopdOBaAHHbLIX FPYHTOB, HAXOAAWMXCA B TaIOM U OXNAXKAEHHOM COCTOAHMM, KOorga
TemnepaTypa rpyHTa Bblle TeMnepaTypbl Havyana 3amep3anua (T > Tyy) BeanumHa Cin HaxoguTca
no ¢opmyne

Cth = [Com(1 - G) + CpgG + CwWiot] pa,th, (6.11)

rae yaenbHaa TenioemKoCcTb MUHepanbHoro ckeneta Cow M Topda Cpg HaxoaMTCA No Tabanue
B.6; Cw = 4200 Ox/(kr-°C).
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[na 3aTopdoBaHHbIX FPYHTOB, HAXOAALLMXCA B MEP3/IOM COCTOAHWW, KOrAa TemnepaTtypa
FPYHTA HUXKE UKW paBHa TemnepaTtype Havyana 3amep3anHus (T < Tyy), BeanumHa Cr Haxo4mTcs no

dopmyne
Cf: [Cpm(l - G) + Cng +CWWW + Ci(Wtot - WW)pd,f; (5.12)
roe Wy paccumtbiBaetcs no popmyne (6.5), Cw = 4200 O/ (kr-K), a Ci - no dpopmyne (B.9).

B cnyyasax, npeaycmoTpeHHbix B 5.9, 3HayeHue KoapduumeHTa TenaonpoBOAHOCTH
HEe3aCONEHHbIX, 3aCO/IEHHbIX U 3aTOPPOBAHHbLIX FPYHTOB B Ta/ZIOM A U MepP3NOM Asm (pns
AnanasoHa TemnepaTyp HuKe T <-15 °C) cocTosaHMM npuBeaeHbl B Tabavue 5.8, B 3aBUCMMOCTH
OT BNAXXHOCTN Wior MIOTHOCTU CKeneTa rpyHTa Pdhf U CTENEHU 3aCOJIEHHOCTU cornacHo TOCT
25100.
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Tabnunuya 6.8 -PacueTHble 3HaueHUA Ko3pPpuumeHTa Ten10NPoOBOAHOCTU FPYHTA B TAZIOM Ath,
Mep3a0M Asm (T < -15 °C) cocTosHUm

n KoadduLmeHT TennonpoBogHoCTY rpyHToB A, BT/(m-°C)
not
HoCT
b Cymm lMecku pa3HoM NAOTHOCTH Cynecw nbinesatble CYrNIMHKKN U TKHbI
apHasn
cyxor 3atopdo
BNAX CTeneHb 3aCONEHHOCTH CTeneHb 3aCONEHHOCTH CTeneHb 3aCONEHHOCTH
o BaHHble
HOCTb
rpYHT TPYHTbI
a rPYHT |[Hesacen|Cnabo3ac| CpeaHesa | CunbHo3a | Hesaco |Cnabosac| CpeaHesa | CunbHosa | Hesace |Cnabosac| CpeaHesa | CunbHo3a
i a, | eHHble |oneHHble |coneHHble |coneHHble|neHHble | oneHHble | coneHHble |coneHHble | neHHble | oneHHble |coneHHbie | coneHHble
pp't' Wot,
df
a.e.
KH/m At At
. Aen| | A Af Af iy As As VY As A (| A
h h
1,0{9,0(-|-| - - - - - 1o, |1,
81|34
1,060 - |- - - - - - |o,{o,
40|70
1,0{40(-|-| - - - - - 1o, |0,
23(41
1,0(20(-|-| - - - - - |o,{o,
12123
2,0|40]-|[-| - - - - - 1o, |1,
81|33
2,0(20[-|-] - - - - - |o,|o,
23(52
3,0[30]-]-| - - - - - 1o, |1,
93139
3,0(20]-|-]| - - - - - |o,|o,
41170
4,0(2,0| - |- - - - - 12, - - - -2, - - - 0,1,
16 93139
0
70(10]-|-| - - |-12] - - - |-{2] - -
14
0
10,06 -|-| - - =12 - - - -1 - -
0]0 10
0
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KoadduumeHT TennonpoBogHocTM rpyHToB A, BT/(m-°C)

Mnot
HocT —
Cymm Mecku pa3Hoi NAOTHOCTU Cynecw nbinesatble CYIIVHKM 1 TAWHBI
b
apHas
cyxor 3atopdo
BNaX CTeneHb 3aCONeHHOCTH CTeneHb 3aCONEHHOCTH CTeneHb 3aCONEHHOCTH
o BaHHble
HOCTb
FPyHT FPYHTbI

rPYHT |[Hesacen|Cnabosac| CpeaHesa | CunbHo3a | Hesaco |Cnabosac| CpeaHesa | CunbHosa | Hesace |Cnabosac| CpeaHesa | CunbHo3a

o a, €HHble | 0/1eHHble | CONNeHHble | CO/IeHHbIe | IeHHbIe | ONIeHHble | CO/IEHHbIE |CONEeHHble | IeHHbIe | 0/1eHHble | CONIeHHble | CO/IeHHbIe
d,th,

o9 | e » »
Hm Mnlhl A | Mg /P B PV VR PR N PV VR A | A
h h
12,[0a]-[-] - - - T-121 - - - (o] - - - T-T-
0ol o 02 57| 8
0
14,103 - [-] - - - ]2 - - - [0 168 165 [ 1,59 [-]-
ols 8 |00 57
0 6
14,[03]- -] - - - [ul1 {195 [ 1,91 [ 1,88 [1,[1,] 1,59 ] 1,56 | 1,50 |- [-
0ol o 7|98 45
4 5

14,(0,2(1,12,| 2,37 | 2,21 | 2,08 |1,(1,( 1,81 | 1,78 | 1,73 (1,|1,( 1,50 | 1,46 | 1,36 |- | -

14,{0,2(1,}2,| 2,00 | 1,90 | 1,82 |1,(1,( 1,58 | 1,53 | 1,48 (1,1, 1,23 | 1,20 | 1,10 |- | -

14,{0,1(1,)1,| 1,75 | 1,65 | 1,58 |1,(1,( 1,30 | 1,25 | 1,20 (0O,|O,( 0,94 | 0,92 | 0,87 | - | -

14,{0,1(1,)1,| 1,30 | 1,25 | 1,21 |O,(4,{ 1,06 | 1,03 | 0,99 (O,|0,( 0,75 ] 0,73 | 0,71 | - | -

0] 0|10 9 (09 7017

5 3 7
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 |75/8 6 (73 46| 4

4 4 8

_ ; - Iyfyl 180 [ 1,74 [ 165 [-]-
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KoadduumeHT TennonpoBogHocTM rpyHToB A, BT/(m-°C)
Mnot
HoCT —
Cymm Mecku pasHoM NAOTHOCTH Cynecu nbinesatble CYrIMHKM U TWHBI
b
apHas
cyxor 3atopdo
BIAX CTeneHb 3aCONeHHOCTH CTeneHb 3aCONEHHOCTH CTeneHb 3aCONEeHHOCTH
o BaHHble
HOCTb
FPyHT FPYHTbI

rPYHT |[Hesacen|Cnabosac| CpeaHesa | CunbHo3a | Hesaco |Cnabosac| CpeaHesa | CunbHosa | Hesace |Cnabosac| CpeaHesa | CunbHo3a

o a, €HHble | 0/1eHHble | CONNeHHble | CO/IeHHbIe | IeHHbIe | ONIeHHble | CO/IEHHbIE |CONEeHHble | IeHHbIe | 0/1eHHble | CONIeHHble | CO/IeHHbIe
d,th,

Whot,
Pdf,
kH/m| A€ A A
W Aen| M| s As o s Ao ] g s A | A

h h

16,(0,2(2,12,| 2,86 | 2,78 | 2,70 |1,(2,( 1,96 | 1,92 | 1,88 (1,|1,( 1,68 | 1,62 | 1,49 |- | -
0] 5 |50(9 8 (00 51(7

16,(0,2(2,12,| 2,43 | 2,36 | 2,30 |1,(1,( 1,75 | 1,71 | 1,67 (1,|1,( 1,46 | 1,41 | 1,30 |- | -

16,{0,1(1,}2,] 2,03 | 1,96 | 1,90 |1,(1,( 1,56 | 1,52 | 1,49 (1,|1,( 1,27 | 1,15 | 1,08 | - | -

16,{0,1(1,|1,| 1,62 | 1,56 | 1,50 |1,(1,( 1,26 | 1,22 | 1,19 (O,|0,({ 0,92 | 0,90 | 0,86 | - | -

0| o [45|6 1129 87
8 6 7
16,(0,0(1,|1,| 1,10 | 1,08, | 1,05 |0O,|0,| 0,85 | 0,84 | 0,82 |0,{0,]0,56" | 0,55" | 0,53" | - | -
0|5 |05 8 (87 58| 6
1 0

18,{0,2(2,13,] 2,92 | 2,80 | 2,69 |1,(2,( 2,00 | 1,94 | 1,88 (1,|1,( 1,70 | 1,61 | 1,48 |- | -

18,{0,1(2,12,| 2,63 | 2,52 | 2,44 |1,(1,( 1,79 | 1,74 | 1,70 (1,|1,( 1,47 | 1,40 | 1,36 |- | -

18,{0,1(1,)2,| 2,23 | 2,17 | 2,10 |1,(1,( 1,55 | 1,51 | 1,47 (1,|1,( 1,214 | 1,09 | 1,02 | - | -

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 | - | -
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n KoadduumeHT TennonpoBogHocTM rpyHToB A, BT/(m-°C)
not
HoCT —
. Cymm Mecku pasHoi NAOTHOCTH Cynecu nbinesatble CYFIMHKM U TNHBI
apHasn
cyxor 3atopdo
o BAAX CTeneHb 3aCONEHHOCTH CTeneHb 3aCONEHHOCTH CTeneHb 3aCONEHHOCTH
BaHHble
HOCTb
FPyHT FPYHTbI
a rPYHT |[Hesacen|Cnabosac| CpeaHesa | CunbHo3a | Hesaco |Cnabosac| CpeaHesa | CunbHosa | Hesace |Cnabosac| CpeaHesa | CunbHo3a
o a, | eHHble |oneHHble |coneHHble |coneHHble|neHHble | oneHHble | coneHHble |coneHHble | neHHble | oneHHble |coneHHbie | coneHHble
d,th,
Whot,
Padf,
a.e.
KH/m 7\-t 7\-t
i Aen| | A As As iy As As VY As A | hen| A
h h
20,{0,1| - |- - - - -] - - - - 1,11, 1,35 | 1,30 | 1,25 | - | -
OO 28
6
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[Nna HaxoXAeHUA BEIMUYMNHDI Afy HE3ACENEHHbIX M 3aCONNEHHbIX FTPYHTOB B MEP3/I0M COCTOSIHUM
B Anana3oHe Temnepatyp Tps=> T > Ty roe Tm =-15 °C MOXKHO MCNONb30BaTb COOTHOLLEHME

Ar = g = (A = Aen) (W T) - Wil Tm) 1/ [Weot - Wi(Tim)], (5.13)

rae Ath M Afm HaxogAaTca no Tabnunue 6.8, Ww(T) n Ww(Tm) onpeaenstotca no dopmyne (b.4) ana
He3aco/ieHHbIX rpyHToB Npu 1 =0, a Tpr - No dopmyne (B.3) ANA HE3ACONEHHbIX TPYHTOB Npu B =
0.

B cnyyanx, npesycMOTPEHHbIX B 5.9, 3HayeHUe KoapduumeHTa TemnepaTyponpoBogHOCTU a
(M2/c) pna He3aconeHHbIX, 3aCONEHHbIX U 3aTOPPOBAHHbIX FPYHTOB HaxoAMUTCA No dopmyne

a=21/Cp, (5.14)

roe BesIMYMHbI Ko3dpduuMeHTa TennonpoBogHOCTM A M obbemHoOW Tennoemkoctn Cp
HaXo4ATCA B COOTBETCTBUU C YKa3aHMAMMN, npmuBegeHHbIMU B B.7.

5.8 BesiMumHa 06bemMHON TennoTbl 3amep3aHua (TasHua) rpyHTa Ly (Ok/m3) npuHumaetca
PaBHOM KONMYECTBY TEMNOTbI, HEOBXOAMMOWN ANA 3aMep3aHuA BoAabl (TasHMA Nbaa) B eauHULE
obbema rpyHTa n onpegensetca no popmyne

Ly = Lo[Wtot - Wwlpd,th (5.15)

roe Lo = 3,35-10° (Ok/Kr) - 3HaueHMe yaenbHoM TennoTbl $pa3oBbiX NpeBpalleHnii Boaa-nea,;
BennunHa W, ONA He3acCo/ieHHbIX, 3aCONEHHbIX M 3aTopdOBaHHbIX TPYHTOB HaxoAuTcA B
COOTBETCTBMM C YKA3aHMAMM, NPUBEAEHHbIMU B B.6 Npu ycnosun Tpr > T, 3aeck Ty HAXOAUTCA B
COOTBETCTBMU C YKa3aHUAMMU, NPUBEAEHHbIMU B B.5.

IMpuaoxenne B
(pexoMeHayeMoOe€)

PacyeTHble 3Ha4YeHUA NMPOYHOCTHbIX XaPaAKTEPUCTUK MepP3/ibiX TPYHTOB

B.1 PacueTHble paBneHWA Ha mep3nble FPYHTbl R, pacyeTHble CONPOTUBAEHUA MeP3/blX
FPYHTOB WM TPYHTOBbLIX PAaCcTBOPOB CABUIY MO MOBEPXHOCTAM CMep3aHuA PYHOAMEHTOB Rgr U
pacyeTHble CONPOTUBAEHMUA MeP3/bIX FPYHTOB CABUIY NO FPYHTY UAWU FPYHTOBOMY PacTBOpPY Rsh
onpeaenAlTca onbiTHbIM nyTem. Mpu onpegeneHun 3HadyeHuh R, Ros, Rsn B nabopaTopHbIx
YCNOBMAX cneayeT NPOU3BOAMTb WCMbITAHUA Ha CABUM B ChneuunanbHbix npubopax - ana
onpeaeneHuna Rqf 1 Rsp 1 HA 0QHOOCHOE CXKaTue UM Ha BAABAMBaHUE LWAapPMKOBOro WTamna - AnA
onpeaeneHuna R.

Mpu onpeaeneHnn Ry LWEPOXOBATOCTb MOBEPXHOCTM, MO KOTOPOW MNPOM3BOAMUTCA COBWUM
cmep3Llerocsi B Helt obpasua rpyHTa, A40/KHa ObiTb TAKOW e, KaK GyHAAMEHTOB, NPUMEHAEMbIX
B CTPOUTENbCTBE.

B.2 Mpun OTCYTCTBMM OMbITHLIX AAHHbIX AOMNYCKAeTcA NPUHUMATb 3HayeHuna R, Rgs U Rsp NoO
Tabnmuam B.1 - B.11,
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PacyeTHble gaBneHMA Ha mep3nble TPYHTbl R No4 HUXHMM KOHLOM CBau MPUHUMAKOTCA MO
Ta6/w|u,e B.1, nopa I'IOLI,OLLIBOVI cTonbyaTtoro d)YH,CI,aMeHTa - no Ta6m4u,e B.2, AnAa mep3nblX rPYHTOB
C KOHTUHEHTAa/IbHbIM TUNOM 3acCOsieHNA - No Ta6m4u,e B.5, ANnAa mep3nblX TPYHTOB C MOPCKUM
TMMNOM 3aco/ieHUns - No Tabamuam B.7 1 B.8, ana nbaa - no Tabnuue B.10, Ana 3aTopdoBaHHbIX
MEP3/IbIX TPYHTOB - MO Ta6nmu,e B.11.

PacyeTHble CONPOTUBNEHMA MEP3/bIX [PYHTOB W TPYHTOBbIX PAcTBOPOB CABUTY MO
NOBEPXHOCTAM CMep3aHuA ¢yHAAMEHTOB MNpuMHMMaloTCa no Tabauue B.3, Ana mep3nbix
3aCONEHHbIX TPYHTOB C KOHTMHEHTa/NIbHbIM TUMOM 3aco/ieHUs - No Tabauue B.6, oA Mep3nbix
FPYHTOB C MOPCKMM TUMOM 3aCO/IEHMA - N0 Tabauue B.9, Mep3/bix 3aTOPPOBaAHHbIX FPYHTOB - NO
Tabnuue B.11.

PacuyeTHble cONpoTMBAEHNA MeP3/bIX TPYHTOB CABUIY NO rPYHTY UAN TPYHTOBOMY PacTBopy Rsh
npuHMMatoTca no Tabnauvue B.4, NbA0B MO rPYHTOBOMY PacTBOPY Rsk i - No Tabavue B.10, mep3nbix
3aTOpdOBaAHHbIX FPYHTOB MO FPYHTY MAM FPYHTOBOMY pacTBOpy - No Tabauue B.12. 3HayeHuA
pacyeTHbIX CONPOTMBAEHUIA MEP3/bIX TPYHTOB KaK KOHTMHEHTA/NbHOro, Tak U MOPCKOro TUna
3aCONeHUA, CABUTY NO FPYHTY UAU FPYHTOBOMY PacTBOPY Rsh AOMYCKaeTcA NPUHMMATb PaBHbIMK
Rsh = Raf C ydeTom B.4.

B.3 3HayeHuAa Rgs B Tabnuuax B.3, B.6, B.9 1 B.12 cneayeT yMHOXaTb Ha KOIOOULMEHT Yo,

3aBUCALLMI OT BUAA NOBEPXHOCTU CMEP3aHUA U MPUHUMAEMbIN PAaBHbIM:

ana BeTOHHbIX noBepxHOCTen GyHOAAMEHTOB, M3rOoTOBAAEMbIX B MeTannmdeckon 1,0

onanybke
ONA fepeBAHHbIX NOBEPXHOCTEMN, He 06pPabOTaHHbIX MACNAHBIMU AHTUCENTUKAMMN 1,0
ONA fepeBAHHbIX NOBEPXHOCTEN, 06paboTaHHbIX MAaCAAHBIMU aHTUCENTUKAMMU 0,9
ONA MeTaNIMYeCKMX NOBEPXHOCTEN M3 TOPAYEKATAHOro NPoKaTa 0,7

B.4 3HaueHun Rsy B Tabanuax B.4 1 B.9 cneayeT yMHOXKATb Ha KOIOOUUMEHT Ysh, PaBHbIN:

ansa 6ypoHabuBHbIX cBal ¢ gobasneHMem B 6€TOH NPOTUMBOMOPO3HbIX XMmuyeckmux 0,7

no6aBokK
ANA BCex BUAO0B CBal Npu nbamuctoctu rpyHta 0,2 </;<0,4 0,9
B OCTa/IbHbIX C/ly4YaaAx 1,0

MpumeuaHue -lpu coyeTaHMM ABYX NepevnceHHbIX B B.4 ycnosuii KOapPUUMEHT Ysy NPUHUMaETCA
pasHbim 0,6.

B.5 Mep3nble 3aCoNeHHble FPYHTbI B 3aBUCMMOCTM OT Npeobaaaatowero XMmMmyeckoro cocTasa
CoNewn BblAENAOTCA MO TUMNY 3aCONIEHUA - KOHTUHEHTA/IBHOMY UM MOPCKOMY - B COOTBETCTBUM C
FOCT 25100.
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Tabnuuya B.1 - PacueTHble gaBneHUA HA Mmep3/ible He3acesieHHble TPYHTbl R Noa HUXKHUM

KOHL,OM CBau

rnyéuHa PacueTHble gasneHus R, KMa, npu TemnepaTtype rpyHTa, °C
lpyHTbI Norpy»eHus
ceai, m [-0,3|-0,5| -1 |-1,5| -2 [-25]| -3 |-35| 4| -6 [ -8]-10
Mpwn nbguctoctn i; <
0,2:
1 Mpw ntob0oi1 |2500{3000{3500{4000{4300|4500{4800|5300/5800({6300|6800(7300
KpynHoob6i0omouHble| raybuHe
2 Meckn KpynHble [ To ke 1500(1800{2100{2400{2500/2700{2800|3100{3400(3700|4600(5500
cpeaHel KpynHocTu
3 lNeckn menkue u 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 Cynecun 3-5 7501 850 (11001200|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 CYrnvHKM v rvHebl 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 BuAabl rpyHTOB, 3-5 400 | 500 | 600 | 750 | 850 | 950 |1000/1100|1150{1500(1600]1700.
YyKa3aHHble 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 |10501100|1300|1350|1700]|1800]1900

Tabnunuya B.2 - PacueTHble AaBieHUA HA Mep3/ible He3ace/ieHHble FPYHTbI R noa noaoLwBoii

ctonbuartoro pyHaameHTa

pyHTbI

PacueTHble gasneHus R, KlMa, npu TemnepaType rpyHTa, °C

-0,5

1 |-15] -2

-2,5

-3

-3,5

-4

-6 -8 -10

Mpwn
rpyHToB i; < 0,2:

NbANCTOCTU
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PacueTHble gasneHus R, KMa, npu TemnepaType rpyHTa, °C
[pyHTBI

03105 -1 (-15] -2 [-25(| -3 |-35]| -4 -6 -8 -10

1 KpynHoob6a1omouHble| 550 | 950 (1250 (1450|1600 | 1800 | 1950 | 2000 | 2200 | 2600 | 2950 | 3300
N MNEeCKN KpynHble U
cpeaHei KpynHOCTH

2 Meckn menkne wun| 450 ( 700 [ 900 | 1100 | 1300 | 1400|1600 | 1700 [ 1800 | 2200 | 2550 | 2850
nblaesaTble

3 Cynecu 300 | 500 | 700 | 800 | 1050 (1150|1300 | 1400|1500 | 1900 | 2250 | 2500

4 CYrNIHKN U MNHBI 250 [ 450 | 550 | 650 | 800 | 900 | 1000 (1100 (1200|1550 1900 2200

Mpwn NbANCTOCTH
rpyHTos i; > 0,2:

5 Bce sBuabl rpyHTos,| 200 | 300 [ 400 | 500 | 600 | 700 | 750 | 850 | 950 [1250 (1550|1750
YKa3aHHble B N03.1 -4

Tabnuuya B.3 - PacueTHble CONPOTUBAECHUA MEP3/bIX He3aceNIeHHbIX FPYHTOB U rPYHTOBbIX
pacTBOpPOB CABUrY NO NOBEPXHOCTU CMep3aHUA Ryf

PacuyeTHble conpoTtusneHus Ry, KlMa, npyn Temnepatype rpyHTa, °C
lpPyHTbI
0305 -1 |-15| -2 [-25] -3 |-35]| 4 -6 -8 -10
FAnHUCTBIE 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
N3BecTKoBO- 60 90 | 160 | 200 | 230 | 260 | 280 | 300 | 350 | 400 | 460 | 520
necyaHbl pacTBop

MpumeuvaHune - 3HayeHne Rg ANA M3BECTKOBO-NMECYAHOro pacTBopa AaHbl ANA pacTBopa
cneayloulero coctasa: Ha 1 m® pactBopa necka cpeaHesepHuctoro - 820 51, M3BECTKOBOro TecTa
nnotHoctblo 1,4 r/em® - 300 5, Boapl - 230 1; ocagka KoHyca - 10 - 12 cm. lMpu ApyrMx cocTasax
M3BECTKOBO-MECYaHOro pacTBopa, a TaKXKe ANA LUeMEeHTHO-MeCcYaHoro pacTtBopa 3HavyeHua Rgf
onpenensatTCcA ONbITHbIM NyTEM.

Tabnuua B.4 - PacueTHble CONPOTUBIEHMUA MEP3/IbIX He3ace/IeHHbIX FPYHTOB CABUry no
rPYHTY UM TPYHTOBOMY pacTBopy Rsh
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PacueTHbie gasnenua Ry, KlMa, npy TemnepaType rpyHTa, °C
lpyHTBI
-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

Tabnnuya B.5 - PacueTHble AaBNeHUA HA Mmep3/ible TPYHTbl C KOHTUHEHTaZIbHbIM TUMOM
3aconeHna R noa HUXKHUM KOHL,OM CBau

PacueTHble gasneHus R, KMa, npu TemnepaType rpyHTa, °C
-1 -2 -3 -4
3aconeHHoCTb
rpyHTa Dsar, % FnybuHa norpy»KeHunsa csau, m
3-5] 10 v 3-5| 10 v 3-5] 10 v 3-5( 10 v
6onee 6onee 6onee 6onee
Meckn menkue u cpegHue
0,1 500 | 600 | 850 | 650 | 850 [ 950 | 800 | 950 [ 1050 900 | 1150 | 1250
0,2 150 | 250 | 350 | 250 | 350 | 450 | 350 | 450 | 600 | 500 | 600 750
0,3 - - - 150 | 200 | 300 | 250 | 350 | 450 | 350 | 450 550
0,5 - - - - - - 150 | 200 | 300 | 250 | 300 400
Cynecu
0,15 550 | 650 | 750 | 800 | 950 (1050 | 1050 | 1200 | 1350 | 1350 | 1550 | 1700
0,3 300 | 350 | 450 | 550 | 650 | 800 | 750 | 900 ([ 1050 | 1000 | 1150 | 1300
0,5 - - - 300 | 350 | 450 | 450 | 550 | 650 | 650 [ 750 900
1,0 - - - - - - 200 | 250 | 350 | 350 | 450 550
CyrnvHkm
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
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PacueTHble gasneHus R, KMa, npu TemnepaType rpyHTa, °C
-1 -2 -3 -4
3acoNeHHOCTb
rpyHTa Do, % InybuHa norpy»KeHua cean, m
15n 15u 15n 15n
3-5] 10 3-5| 10 3-51 10 3-5| 10
bonee 6onee bonee bonee

MpumeuaHue - 3HayeHue R noz NoAoLWBOM CToNbYaTOro dyHAaMeHTa AOMNYyCKaeTca NPUHUMATb Mo
HacToswen Tabaumue Kak gas cean rnybuHon norpyeHms 3 -5 m.

Tabnuuya B.6 - PacueTHble CONPOTUBAEHUA MEP3/bIX FPYHTOB C KOHTUHEHTA/IbHbIM TUNOM
3acoN1eHUA CABUTY NO NOBEPXHOCTAM CMepP3aHuUA Rqf

PacueTHble conpoTuBaeHua Ry, KlMa, npyn Temnepatype rpyHTa, °C
3aconeHHoCTb rpyHTa Dsal, %
-1 -2 -3 -4

Meckun menkue u cpesHue

0,1 70 110 150 190

0,2 50 80 110 140

0,3 40 70 90 120

0,5 - 50 80 100
Cynecwm

0,15 80 120 160 210

0,3 60 90 130 170

0,5 30 60 100 130

1,0 - - 50 80
CyranHkum

0,2 60 100 130 180

0,5 30 50 90 120

0,75 25 45 80 110

1,0 20 40 70 100
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Tabnuuya B.7 - PacueTHble gasneHuAa R Ha mep3ble 3aCO/IeHHbIE FPYHTbI C MOPCKUM TUNOM
3aCONEeHUA NOA HUXKHUM KOHLLOM CBau

33CONEHHOCTD Fny6uHa PacueTHble gaBneHus R, KlMa, npu TemnepaType rpyHTa, °C
rpyHTa Dsqo, % [NoOrpy:keHua ceain, m 1 5 3 2 6
Meckn menkue u noinesaTtble
0,1 3-5 340 480 600 740 800
0,2 - 260 360 390 450
0,3 - - 190 270 350
0,5 - - - 230 270
0,1 10 450 590 710 850 910
0,2 - 310 460 500 560
0,3 - - 300 380 460
0,5 - - - 340 380
0,1 15 n 6bonee 550 690 810 950 1210
0,2 - 470 570 600 660
0,3 - - 400 480 560
0,5 - - - 440 480
Cynecob
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

www.pkb-titan.ru w TATAH



CHwI 2.02.04-88 AKkTyanu3npoBaHHas peaakumna OcHoBaHMA U GyHAAMEHTbl Ha BEYHOMEP3/IbIX FPYHTaX

84

PacueTHble gaBneHus R, KlMa, npu TemnepaType rpyHTa, °C

3aconeHHoCTb FnybuHa
rpyHTa Dsai, % |NOFpyXeHuna cBail, M 1 2 3 ) 6
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
CYFAVIHKM TAMKEbIe W TNNHbI
0,2 3-5 410 640 820 1000 1360
0,3 290 470 650 820 1200
0,5 - 270 410 590 930
0,8 - 160 270 410 600
1,0 - 140 230 370 470
1,2 - - 180 320 440
1,5 - - 150 270 410
0,2 10 510 740 920 1100 1460
0,3 390 570 750 920 1300
0,5 - 370 510 690 1030
0,8 - 260 370 510 700
1,0 - 240 330 480 570
12 - - 280 420 540
1,5 - - 240 370 510
CYTVHKM TAMKE/ble W TNNHbI
0,2 15 n 6onee 600 830 1010 1190 1550
0,3 480 660 840 1010 1390
0,5 - 460 600 780 1120
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33CONCHHOCTD Fny6uHa PacueTHble gasnenus R, kla, npu Temnepartype rpyHTa, °C

rpyHTa Dsor, % [NOrpyskeHua cean, m 1 2 3 -4 6
0,8 - 350 460 600 790
1,0 - 330 420 570 660
1,2 - - 370 510 630
1,5 - - 330 460 600

Tabnunuya B.8 - PacueTHble gasneHnA R Ha mep3ble 3aCO/IeHHbIe FPYHTbI C MOPCKUM TUNOM
3aconeHuna noa noaowson cronbyaroro pyHaameHTa

33CONEHHOCTD PacueTHble gasneHus R, kMa, npu TemnepaType rpyHTa, °C
rpyHTa, Dsal, % 1 2 3 ) 6
Meckn menkue u noinesatble
0,03 1000 1210 1460 1710 2270
0,05 530 780 920 1100 1280
0,10 260 400 520 760 1000
0,15 250 430 560 660 740
0,20 - 200 280 310 370
0,30 - - 110 190 270
0,50 - - - 150 190
Cynecu

0,05 980 1260 1450 1630 1750
0,10 830 1210 1400 1580 1680
0,15 660 980 1080 1360 1550
0,20 380 680 930 1110 1240
0,30 200 510 660 730 810
0,50 - 150 200 290 380
0,80 - - - 70 180
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33CONEHHOCTD PacueTHble gasneHus R, KMa, npu TemnepaType rpyHTa, °C
rpyHTa, Dsai, % 1 2 3 ) 6
CyranHKn 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 TAXeNble U FNHbI

0,05 570 840 1020 1200 1480
0,1 480 710 930 1080 1380
0,2 340 570 750 930 1290
0,3 220 400 580 750 1130
0,5 - 140 340 520 860
0,8 - 90 200 340 530
1,0 - 70 160 310 400
1,2 - - 110 250 370
1,5 - - 80 200 340

Tabnuuya B.9 - PacueTHble cONPOTUBNEHUA CPe3y NO NOBEPXHOCTU CMep3aHUA Rqf Mep3abixX
3aCO/IEHHbIX FPYHTOB C MOPCKMM TUNOM 3aCONIEHUA
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33CONEHHOCTD PacuyeTHble conpoTtuneHua Ry, KlMa, npyn Temnepatype rpyHTa, °C
rpyHTa, Dsai, % 1 2 3 ) 5
MNeckun
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 - - - - -
Cynecun
0,05 100 150 200 240 300
0,10 80 120 160 200 260
0,15 60 100 130 180 230
0,20 35 75 110 150 200
0,30 30 55 80 120 160
0,50 20 40 60 80 110
0,80 45 65 90
1,00 - 60 80
CYrIMHKM TAXKeNble U FUHbI

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
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3aconeHHOCTb PacuyeTHble conpoTtuneHua Ry, KlMa, npyn Temnepatype rpyHTa, °C

rPYHTA, Dsai, % 1 B) 3 2 =
0,80 - 15 45 80 125
1,00 - - 30 75 110
1,20 - - _ 70 30
1,50 - - - 55 75

Tabnunuya B.10 - PacueTHble gaBneHUs Ha ned R nop HUKHMM KOHLUOM CBau U pacuyeTHble
CONPOTUBNIEHUA NIbAA CABUTY NO NOBEPXHOCTU CMEP3aHUA C TPYHTOBbIM PACcTBOPOM Rsp i

PacueTHble 3HaveHuA, R u Rqp i, KlMa
Temnepatypa nbaa, °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

-4 280 65

Tabnunuya B.11 - PacueTHble gaBneHUs Ha mep3/ble 3aTop¢doBaHHbIE FPYHTbI R NOA HUMKHUM
KOHLLOM CBau

rnybuHa 3HaueHue R, KMa, npu Temnepatype rpyHTa, °C
[pyHTbI NOrpy*KeHusn
cBau, M -031-05| -1 |-1,5| -2 |-25| -3 |-35| 4 -6 -8 | -10
MNecyaHble

0,03</,m<0,1 180 [ 230 | 300 | 400 | 600 | 750 | 950 [1050{1250|1550{1750]|1950
0,1</om<0,3 3-5 130 [ 170 [ 240 | 350 | 480 | 550 | 650 | 750 | 910 |1050{1200(1350
0,3<Iom<0,5 100 [ 130 [ 170 | 260 | 350 | 440 | 500 [ 590 | 690 | 790 | 890 |1000
0,03</,m<0,1 230 | 280 | 350 | 450 | 650 | 800 |1000|1100|1300(1600{1800(2000
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FnybuHa 3HaueHue R, KlMa, npu TemnepaTtype rpyHTa, °C
FPyHTbI NorpyxeHua
cegam,m |03([-05| -1 [-15( -2 |-25( -3 (35| 4| -6 |-8|-10
0,01</m<0,3 10 180 [ 220 | 290 | 400 | 530 | 600 | 700 | 800 | 960 [1100{1250(1400
0,03 </lom<0,5 150 ( 180 | 220 | 310 | 400 | 490 | 550 | 640 | 740 | 840 | 940 [1050
0,03</lm<0,1 360 | 420 | 490 | 590 | 790 | 940 [1100/12001400{1700{1900]|2100
0,1</m<0,3 15 310 | 350 | 420 | 530 | 660 | 730 | 830 | 930 | 990 [1230(1400]1530
0,3</m<0,5 260 | 290 | 330 | 420 | 530 | 500 | 660 | 750 | 850 | 950 [1050(1160
Mblnesato-
FNVHUCTbIE
0,05</m<0,1 130 | 170 | 250 | 370 | 530 | 640 | 750 | 900 |1050]1150{1350(1550
0,1</m<0,3 3-5 110 | 140 | 200 | 300 | 400 | 470 [ 590 | 670 | 750 | 870 | 990 (1100
0,3</m<0,5 90 | 110 | 150 | 230 | 330 | 400 | 480 | 550 | 600 | 720 | 810 | 910
0,05</m<0,1 180 | 220 | 300 | 420 | 580 | 690 | 800 | 950 |1100|1200{1400(1600
0,1</m<0,3 10 160 | 190 | 250 | 350 | 450 | 520 | 640 | 720 | 800 | 920 [1140(1150
0,3</m<0,5 120 | 140 | 180 | 260 | 360 | 430 | 510 | 580 | 650 | 750 | 840 | 940
0,05</m<0,1 300 | 350 | 430 | 550 | 710 | 820 | 930 |1080(1230{1330{1530{1730
0,1</m<0,3 15 280 | 310 (370 | 470 | 570 | 640 | 760 | 840 | 920 |1040(1160(1270
0,3</lm<0,5 240 | 260 [ 300 | 380 | 480 | 550 | 630 | 700 | 750 | 870 | 960 (1060

Tabnunuya B.12 - PacueTHble AaBneHUA Ha mep3sble 3aTop¢oBaHHbIE rPYHTbI NOA, NOAOLWBOA

cronbuyatoro pyHAameHTa R, pacyeTHble CONPOTUBIEHUA Mep3/biX 3aTOPpPOBaAHHDbIX FPYHTOB

COBUTY MO MNOBEPXHOCTU

cmep3aHnMa Rgf m

pacueTHble

conpotusneHuA

3aTOp¢$OBaHHbIX FPYHTOB CABUrY NO FPYHTY MU TPYHTOBOMY PacTBOpY Rsh

Mep3nbiIxX

PacueTHble 3HaueHuA R, Rqs, Rsy, KMa, Npy Temnepatype rpyHTa, °C

www.pkb-titan.ru

IpyHTbI
-03(-05( -1 |-1,5( -2 |-25] -3 (-3,5| -4 | -6 -8 | -10
PacyeTHble AaBneHUA Ha mep3ble 3aTopdoBaHHbIE FPYHTbI NOA NoJoLwWwBon ctonbyatoro pyHaameHTa R
MNecyaHble:
0,03</m<0,1 130 | 180 | 250 | 350 | 550 | 700 | 900 (1000|1200(1500(1700|1900
0,1</om<0,3 80 | 120 | 190 | 300 | 430 | 500 | 600 | 700 | 860 [1000|1150(1300
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PacyeTHble 3HaueHun R, Ras, Rsy, KMa, Npu Temnepatype rpyHTa, °C

lpyHTBI
-03(-05( -1 |-1,5( -2 |-25] -3 (-35|( -4 | -6 (-8 |-10

0,3</m<0,5 60 | 90 | 130 | 220 | 310 | 400 | 460 | 550 | 650 | 750 | 850 | 970
[NnHUCTbIE:

0,05</lm<0,1 80 | 120 | 200 | 320 | 480 | 590 | 700 | 850 |1000(1100|1300(1500

0,1</om<0,3 60 | 90 | 150 ( 250 | 350 | 420 | 540 | 620 | 700 | 820 | 940 | 1050

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

PacyeTHble cONpPOTUBAEHNA MEP3/bIX 3aTOPPOBAHHBIX TPYHTOB CABUrY MO NMOBEPXHOCTU CMEP3aHNA Rqf

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

PacyeTHble cONPOTUBAEHNA MEP3/bIX 3aTOPPOBAHHbIX FPYHTOB CABUIY MO FPYHTY UAW FPYHTOBOMY

pacteopy Rsn
MNecyaHble:
0,03</m<0,1 30 | 60 | 100 | 140 | 160 | 190 | 230 | 250 | 270 | 310 | 330 | 350
0,1</m<0,3 10 | 30 | 50 | 70 | 110 | 120 | 130 | 150 | 180 | 200 | 230 | 260
0,3</om<0,5 8 20 | 40 | 60 | 80 | 90 | 100 | 120 | 140 | 150 | 180 | 210
[MnHUCTbIE:
0,05</m<0,1 20 [ 50 | 70 | 90 | 110 | 120 | 140 | 170 | 200 | 250 | 270 | 300
0,1</om<0,3 5 30 | 40 | 50 | 70 | 80 | 100 | 110 | 130 | 180 | 190 | 200
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PacuyeTHblie 3HavyeHuA R, Rqf, Rsh, KMa, Npy TemnepaType rpyHTa, °C
lpyHTBI
-03(-05| -1 [-1,5] -2 [-25] 3 [-35]| 4 -6 -8 | -10
0,3</om<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

Tabnunuya B.13 - HopmaTuBHbIE NpeAenbHO A/UTe/IbHble 3HAaYeHUA YAENbHOTO CUenIeHus i
(kMa) 1 yrna BHyTpeHHero TpeHna Q. (rpaa) ANA Mmep3biX FPYHTOB M KOHTAKTa FPYHTa CO CKaNoi

O603HayeHUA XapaKTepUCTMKK rPYHTOB Npu TemnepaType rpyHTa, °C
PYHTbl |XapaKTepucTuk
FPYHTOB -05|-10|-15(-20|-25]|-30]|-35]|-40]|-50]|-60]-8,0
MNecuyaHble c 80 | 110 | 140 | 170 | 200 | 230 | 250 | 300 | 360 | 420 | 520
ol 28 28 30 30 32 32 32 32 33 33 33
KoHTakKT c 70 90 | 120 | 150 | 180 | 200 | 220 | 270 | 280 | 330 | 410
necyaHbIxX
rPYHTOB  CO ol 16 16 17 17 18 18 18 18 19 19 19
cKkanom
FAnHUCTbIE c 50 80 | 110 | 140 | 180 | 210 | 240 | 280 | 320 | 390 | 530
ol 14 16 18 20 22 23 24 25 26 27 28

Tabnunuya B.14 - HopmaTuBHble 3HAUEHUA YAENbHOro cuenneHusa cs» (kKMa) u yrna
BHYTPEHHEro TPeHUA Qs (rpaja) oTTaMBaloLWLEro FIMHUCTOrO FPYHTA

XapaKTepuUCTUKM FPYHTOB NPW 3HAYEHWM NoKasaTena Tekyyectu |, gonm
O603HaveHuA eAMHULI
XapaKTepUCTUK FPYHTOB
0,25 0,35 0,5 0,625 0,75 1,00
¢, KMa 21 19 17 15 13 9
¢, Tpag, 32 28 23 19 14 5

IMpuaoxenne I
(o0s13aTesIbHOE)

CpegHeropoBaa Temnepatypa U rnybuHa ce3oHHOro OTTauBaHUA U NPOMEP3aHUA FPyHTa

.1 HopmatmeHas rnybrHa Ce30HHOro OTTanBaHUA FPYHTA dihn, M, ONPEAENAETCA N0 AaHHbIM
HaTYPHbIX HabAaAeHUI No popmyne

www.pkb-titan.ru ffl TATAH
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o

; Toum = Lo )tinm
d.'z w — L, 2
o h (T - T:,")z:-';

(r.1)

roe d'th - Hanbonbwas rnybuHa ce30HHOro OTTaMBaHMA FPyHTAa B ro40BOM Nepuoae, M,
yCTaHaB/AMBaeMas No JaHHbIM HaTYpPHbIX HabatoaeHM B cOOTBETCTBUM € [OCT 26262;

Tof - TEMNEpaTypa Havyana 3amep3aHus rpyHTa, °C, onpeaensemasn no npuaokeHuio b;
f NPUNOXKEHMNIO b

Tthm W tthm - COOTBETCTBEHHO CpeAHAA NO MHOrONETHUM AaHHbIM TemnepaTtypa BO3Ayxa 3a
nepuog, nONOXKUTENbHbIX Temnepatyp, °C, WU NpPOJOMKUTENBHOCTbL 3TOr0 nepuogda, u,
npuHMMmaemsble no CM 131.13330, npuyem AN KiMmaTndeckmx nogpanoHos Ib u IT 3HaveHua Tmm
N tih,m CNeayeT NPUHUMATL € KoadpodumumnentTom 0,9;

Tth N tm - COOTBETCTBEHHO CPeaHAA TemnepaTypa Bo3ayxa, °C, 3a Nepuos NoIOXKUTENbHbIX
TemnepaTyp M NPOLO/MKUTENBHOCTb 3TOrO MNepuoaa, Y, B roh npoBefeHMA HabaogeHui,
NMPMHMMAEMbIE MO METEOAAHHbIM.

.2 HopmatmsHas rnybuvHa ce30HHOro npomepsaHua rpyHTa dr,, M, onpeaenseTca no
bopmyne

3

T~ T,
T,-T,)t,
¢ o) (r.2)
roe d's - Hanbonblwas rnybrMHa Ce30HHOrO NPOMEepP3aHUA TPyHTa B rOAOBOM Nepuoae, M,
yCTaHaB/MBaemMas Nno AaHHbIM HaTypHbIX HabaoaeHMn B cOOTBETCTBMM ¢ TOCT 24847;

Tfm W tgm - COOTBETCTBEHHO CPEAHAS MO MHOMO/MIETHMUM AAHHbIM TemrepaTypa Bo3ayxa 3a
nepuos oTpuuaTtenbHbix Temnepatyp, °C, W NPOAOC/KMTENbHOCTb 3TOro nepuoaa, u,
npuHUMaemble no Cr 131.13330;

Tf M tf - COOTBETCTBEHHO CpeaHAAa TemnepaTtypa Bo3gyxa, °C, 3a nepuod oTpuULATENbHbIX
TemnepaTyp M NPOAO/IKUTENbHOCTb 3TOrO Nepuoaa, Y, B roA npoBeAeHMA HabawogeHwui,
NPUHUMaEMbIE NO METEOAAHHbIM.

r.3 MNpu OTCYTCTBMM [AaHHbIX HATYPHbIX HAbAOAEHWUIA HOPMATUBHYIO FNYOUMHY CE30HHOrO
OTTamMBaHMWA FPYHTA dih,n, M, AOMYCKAETCA ONpPeAensaTb No popmyne

2}-::;(2':'2;:_];,")“:2;: . ) &

a,

-3

(r.3)

roe

0 =|025-2 (7, - T, )k,
. h ) '
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g =L +| 201 "i[c;,.;(:r:,.._., - Ty~ C T~ T3k

-

(r.5)

Tuf - 0603HaYeHMe To e, yto B popmynax (r.1) - (r.2);

Tth,c - PacyeTHasA TemnepaTypa NOBEPXHOCTU FPYHTA B IeTHUI nepuog, °C, onpegensemasn no
dopmyne

Tine=1,4Tihm + 2,4 °C; (r.e)
tih,c - PACYETHbIN Nepuroa NONOKUTENbHbIX TEMNEpPaTyp, 4, onpeaensaembin no bopmyne
ttnc = 1,15ttnm + 0,1t1; (r.7)

t1 - Bpems, npMHMmaemoe pasHbim 1,3-107c (3600 u);
t2 - Bpems, NpMH1Umaemoe pasHbiM 2,7-107¢c (7500 u);

To - pacyeTHaa cpeaHerogoBas Temnepatypa MHOronetTHemepsnoro rpyHTa, °C,
onpeaenaemasn no r.g;

Ath U Af- TENONPOBOAHOCTb COOTBETCTBEHHO TANOMO U Mep310ro rpyHTa, Br/(m-°C);
Cth 1 Cs - 06beMHan TeNJ10eMKOCTb COOTBETCTBEHHO TasI0ro M Mep3/10ro rpyHTa, Ax/(m3-°C);

km - KO3pPULMEHT, NPUHMMAEMbIM ANA NECYaHbIX TPYHTOB paBHbIM 1,0, @ AN TUHUCTBIX - N0
Tabnuue .1 B 3aBUCMMOCTU OT 3HAYEHUA TenanoemKkocTu Cr n cpegHein TemnepaTtypbl rpyHTa, °C,
onpegensemon no popmyne

T =(T, - T;Xt,, ', —0.22); (r8)

L, - TennoTa TasAHMA (3amep3aHua) rpyHTa, [x/m3, onpesensemas no NpUAOKeHWUo b npu

05T .

TemnepaType rpyHTa, paBHOM C.

Tabnwnuya I.1-KoapoduumeHt km

3HauyeHua KoapduumeHTa kn Npu o6bemHo Tennoemrkoctu Cy, s/ (m3-°C)
Temnepatypa, °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
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3HaueHua KoapduumeHTa kn Npu o6bemHo Tennoemrkoctu Cy, s/ (m3-°C)
Temnepatypa, °C

1,3-10° 1,7-106 2,1-10° 2,5-10°

-10 1,8 1,6 1,4 1,2

4 HopmaTuBHas rnybuMHA CE30HHOro MNpomep3aHusa TPyHTa dr,, M, onpenensercs no
dopmyne

2Ty~ T, )t r

d;,=
7. -y

12 (r.9)
rae
G2="Ly-0,5CATsm - Tyy), (r.10)

3pecb L, - TennoTa 3amep3aHus rpyHTa, /M3, onpeasensemas no npunoxexuio 6 npu

TemnepaType rpyHTa pasHa 0,5(Tym - Tky), °C.
OcTanbHble 0603HaYeHuUA Te e, 4To B dopmyne (I.2).

5 B cnyyasax, Korga npeaycMaTpuBalOTCA BepTUMKANbHAA MNNAHUPOBKA Tepputopumn
NOACbLINKOM, PeryinpoBaHMe NOBEPXHOCTHOrO CTOKAa M ApyrMe meponpusatva, npusoasuwime K
NMOHUMKEHUIO YPOBHA NOA3EMHbIX BOA, 3Ha4YeHUA TennodU3NYECKMX XapaKTePUCTUK NPU pacyeTe
HOPMAaTUBHbIX FNyOUH CE30HHOrO OTTaMBAHUA U NPOMEP3aHUA TPYHTOB No dopmynam (I.3) n (L.9)
cnegyeTt NPUHUMATL NPUY BAAXKHOCTU FPYHTa, PABHOM:

ONA KPYMHOOONOMOUYHBIX TPYHTOB.....evvveeeeeeeerrreeeeeesrereeesessnsneeeessssnsnseeeeas 0,04
» MECKOB (KPOME MbIZIEBATDBIX)..ceeiieueerrnrrerreerereeeeerreeeeeesiseesinssnsresseeseseeses 0,07
» TTECKOB MBIJTIEBATDBIX uuuiruutiiinietieerierrternerreersnersneeseerstereessieesseesseessnneres 0,10
D TIMHUCTDBIX TPYHTOB...eiiiiieiiiiiniiieiiiiiir ettt e re e e e e te s s e s srreaaeeaeeees wp + 0,51,
» 3aTOPQDOBAHHDBIX TPYHTOB..eeeeiuvrrieeeeerrrrrreeeessnrrrreeesssnsneeeeessssnseeeeesnnns 1,1wy,

roe /p n wWp - COOTBETCTBEHHO 4YUCNO NAACTUHHOCTU U BAAXKHOCTM TPYHTA Ha rpaHuue
NAaCTUYHOCTMU.

.6 PacueTHasa rnybuHa Ce30HHOro OTTaMBaHMA di W pacyeTHas rAybMHA CE30HHOro
npomep3aHuA rpyHTa dr onpeaenatoTca no Gopmynam:

dih = k' ndin,n; (r.11)
ds = kndgn, (r.12)

roe dinn W dfn - HOPMATUBHbIE TNYOUHBI COOTBETCTBEHHO CE30HHOIO OTTAaUBAHMA N CE30HHOTO
NPOMepP3aHUA FTPYHTa;
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k'n v kp - KO3OULMEHTbI TENNIOBOTO BAUAHUA COOPYIKEHMA, NPUHMMAEMbIe Mo Tabanue I.2.

Tabnwnuya I.2 - KoapduumeHtbl u kp

CoopyrKeHusn k'n kn
3paHKUA 1M coopyKeHna 6es XxonoAHOro NOANO/bA - B cooTtBeTcTBMM C
TpeboBaHuamun CM
22.13330
30aHUA U COOPYKEHUA C XONOAHBIM NOANONbEM:
Y HapyXHbIX CTEH C OTMOCTKamu, umetowmmu acdanbtosoe u Tomy| 1,2 -
noaobHoe NOKPbITUA
Y HapYXHbIX CTEH C OTMOCTKaMM 6e3 achasibTOBbIX NOKPLITUI 1,0 -
Y BHYTPEHHMX Oonop 0,8 -
MocTbl:
NPOMENKYTOYHbIE MaCCMBHble OMOpbl C QyHAAMEHTaMU  MENKOro
3a710KeHna unm PyHaameHTamm M3 cBall U cBal-cTonboB C NAUTOM
(pocTBepKOM), 3arnyb6eHHOM B FPYHT Npu WMPUHe onop no dacaay:
oT2004 m 1,3 1,2
4 m 1 bonee 1,5 1,3
NPOMEXKYTOUYHble CcTo/bYaTble W CBalHble Onopbl, PaMHO-CToeuyHble| 1,2 1,1
onopbl ¢ PyHAAMEHTAMM MENKOTO 3a/10KEHMA
obcbInHble ycTon 1,0 1,0
NMpumeyaHua
1 [aHHble Tabnuubl He PACNPOCTPAHAIOTCA Ha CAy4anm NPUMEHEHWUA TENOU30AALMU U APYrUX
cneumanbHbIX TENA03aWMUTHBIX MEPONPUATUIN (BEHTUMPYEMblE U TEMNJOU30AMPYIOLLME MOACHINKM,
oxnaxgatowme ycTpoicTea n T.4,).
2 [na yctoeB MocTOB, 06CbiNaHHbIX NecYaHbIM rPyYHTOM, 3HaYeHus k'y n k, cnepyet NPUHUMATL MO
OaHHbIM TENJ0TEXHUYECKOro pacyeTa, HO He meHee 1,2.

.7 HopmaTuBHOE 3HayeHne cpeaHero40BoM TeMnepaTypbl MHOTO/IETHEMEP30TO rpyHTa To,n
onpeaenaeTca No AaHHbIM MOEBbIX U3MEPEHUI TeEMNEpPaTypPbl TPYHTOB B COOTBETCTBUM ¢ [OCT
25358 Ha OMbITHbIX M/OLWAAKAX C eCcTecTBeHHbIMW ycnoBUAMM. [lonycKaeTca 3HaveHue Ton
NPUHUMaTb PaBHbIM TemnepaType rpyHTa Ha rnybruHe 10 M OT NOBEPXHOCTY.
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cpeagHeroagoBaa Temmnepatypa MHOrosieTHemep3aoro rpyHTa To, OC,

.8 PacyeTHan
YCTaHaB/IMBAETCA Ha OCHOBAHWM MPOrHO3HbIX PACYETOB M3MEHEHUA TEMMEPATYPHOrO peXxmma

FPYHTOB Ha 3aCTpanBaemol TepPUTOPUMN.

[onyckaeTtcs onpeaenatb 3HayeHue To, °C, no popmyne

- (d,, '
+R_ I |+T...
|

(T, , -T,)¢t,, +L.d, | —
rm =Dy Yepm + Lo o=+ R, |

1
z,
! (r.13)

rae t, - NPOAO/MKMUTENBHOCTb roAa, NPMHUMaeman pasHoi 3,15-107 ¢ (8760 u);

Tim W trm - COOTBETCTBEHHO CpPeAHAA MO MHOrONETHMM AaHHbIM TemnepaTypa BO34yXa B

nepuvoa oTpuuaTtenbHbix Temnepatyp, °C, U NPOAO/IKUTENBHOCTb 3TOro nepuoga, c (),

npnHumaemsble no CM 131.13330;
dthn - HOPMATMBHAA TNyOMHA CE30HHOrO OTTAaMBAHMUA, M, ONA NpenBapuUTe/IbHbIX PacvyeToB

[onycKaeTca NpuHMMaTb NO pUCYyHKamu .1 n T.2;
L, - Tennota TaAHuMA (3amep3aHuna) rpyHTa, Jx/m3, onpegenseman no npunoKeHuo b;

Rs - TepMmUYeCKoe CONpoTUBAEHUE CHEroBOro Nokposa, m?-°C/BT, onpeaensemoe no dopmyne
Rs = ds/?\zs, (r14)
roe ds - cpegHe3MMHAA BbICOTA CHErOBOro NMOKPOBaA, M, MPUHUMaeMasn No MeTeoaHHbIM;

As - CpeAHe3nMHAA TenaonpoBOAHOCTb CHEroBOro Mokposa, BT/m2-°C, onpepensetca no

bopmyne
}\,5 = md(0,18 + 0,87p5), (r.15)

roe My - NepecyeTHbI MHOMUTEb, MPUHMMaEeMbI paBHbiM 1,16 m BT/(T-°C);

Ps - CpeaHe3IMMHAA NNOTHOCTb CHEroBOro NOKpPoOBa, T/M3, NPUHUMaeEMaA NO METEOLAHHbBIM.

MpumevyaHna
1 B paltoHax co cpefHeit CKOPOCTbO BETPA B 3MMHMI Nepuog, cebilue 5 M/c paccumtaHHoe no ¢opmyne

(r.13) sHayeHwue Rs cneayet yBennymeatb B 1,3 pasa.

2 Ecnv npw pacyete no popmyne ([.12) To > Ty, TO cnegyeT NPUHUMATL To = Ty
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PucyHoK I'.1 - Tny6uHbI OTTaNBAHMA NECUYAHbIX TPYHTOB
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Ipunoxenne /1
(00s13aTEILHOE)
PacueT TemnepaTypHOro pexmma BeHTUIMPyemoro noanosbsa
0.1 TemnepaTypHbIA peXXMM BEHTUIMPYEMOrO NOAMO/NbA XapaKTepU3yeTca cpesHeronoBom
TemnepaTypon Bo3ayxa B noanonbe Tcq YCTaHAaBAMBAEMOM pacyeTom B 3aBMCMMOCTM OT
npeAycCMOTPEHHOro NMPOEKTOM 3Ha4yeHuA CpeaHerogoBoM TemnepaTypbl MHOTOJIeTHEMEP3IOro
FPYHTA Ha ero BepxHeW NoBepxXxHOCTU T'o (7.2.8), TEMNOBOrO PEXMMA COOPYKEHUA U PeXKMMa
BEHTMAMPOBAHUA NOANObA.

0.2 CpepHerogosasa Temnepatypa BO34yxa B BeHTuaMpyemom nognonbe Tca, °C,
obecneumBatowas  NpeAyCMOTPEHHYO B MPOEKTe  CpegHerofoByld  Temnepatypy
MHOTONeTHEMEP3/I0rO FPYHTA Ha ero BepxHen noBepxHocTh T'o, °C, BblumcnaeTca no popmyne

Tea= koT'o, (,ﬂ,l)

rae ko - KO3GOULMEHT, NPUHUMaeMblii No Tabauue A.1 B 3aBUCUMOCTM OT 3HaYeHWii trn 1
A/ Ain,

rae tin - NPOAO/MKUTENBHOCTL Mepuoaa C OTPULATENBHON CPeLHEecYTOYHON TemnepaTypoi
BO3A4yXa, CyT, NPpUHMMaeman no CN 131.13330;

7\.}‘ W Ath - TENNONPOBOAHOCTb COOTBETCTBEHHO MEP3/10Ir0 U TaZ1IOr0 rPyHTOB.

Tabnunuya A.1-KoapdpuuumeHr ko

3HayeHus KoapoduLmeHTa ko Npu ti,, cyT
7\-f/7\4th
200 225 250 275 300
1,0 1,0 1,0 1,0 1,0 1,0
1,1 0,87 0,96 0,98 0,99 1,0
1,2 0,78 0,93 0,97 0,99 1,0
1,3 0,72 0,90 0,96 0,99 1,0

0.3 CpepgHeropoBas TemnepaTtypa MHOFONETHEMEP3NONO0 TPYHTA Ha €ero BepxHew
nosepxHocTu T'o, °C, onpepenaeTca pacyeTom no ycnosuto obecneyeHma Tpebyembix 3HaYEHWUN
pacyeTHOM TemnepaTypbl FPYHTOB B OCHOBAHUM COOPYXKEHUA (7.2.7) C y4ETOM MeP3/10THO-
TPYHTOBbIX W KAMMATUYECKUX YCIO0BMM y4vacTKa CTpPOUTenbCTBa. [JonycKkaetca MNPUHUMATL
3HayeHne T'o no Tabnuue [.2 B 3aBUCMMOCTM OT CpPenHerofoBOM TemnepaTtypbl rpyHTa To,
WMPUHbI COOPYKeHUA B 1 rnybuHbl 3an0xKeHnA pyHAAMEHTOB Z C y4eTOM TeMmnepaTypbl Ha4yana
3amep3aHunA rpyHTa Toy.

Tabnuuya A.2 - 3HaueHne Temnepartyp
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3HayeHus, °C, ana dyHOaMeHToB
3HaueHua Ty - WnpwrHa
Top, °C COOpYKeHus B, m |CTON6YATbIX Npu rybuHe 3a10KeHUs Z,[  CBalHbBIX NpU r1ybuHe
M 3a/10’KEHUA 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
MpumeyaHusa
1 TnybuHa 3anoxeHuna JYHOAMEHTOB Z OTCUMTLIBAETCA OT YPOBHA BEpPXHENW MNOBEPXHOCTU
MHOTONEeTHEMEP3/I0TO FPYHTA.
2 Mpw cpepHeronoBoin TemnepaType HapyHKHOTo Bo3ayxa Tout Bblle TabNMUYHbIX 3HAYEHWI B pacyeTax
cneayet NPUHUMATL To = Tout.

[.4 YcTaHoBNEeHHasA pacyeTom no [.2 cpeaHeroAoBas TemnepaTypa Bo3ayxa B noanonbe Tqq
NpW ecTecTBEHHOM BEHTU/IMPOBAHMM MOAMNO/bA 3a CYEeT BETPOBOro Hamnopa obecne4ymBaeTcs
noabopoM MoAyNs ero BeHTUAMPOBaHMA M, onpeaenaemoro COoTHoLWEHNEM

M = A,/As, (4.2)

roe Ay - Ana NoAnNoAunii ¢ npoayxamu - obLas naowaab NPOAyXoB; ANA OTKPbITbIX MOANOAUIA
- NJowaab, paBHasA NPOM3BEAEHMIO NEPUMETPA 34aHUA Ha PACCTOAHUE OT MOBEPXHOCTM FPYHTA
MAN OTMOCTKM /10 HM3a POCTBEPKa CBANHOIo pyHAaMeHTa uan GpyHAaMeHTHbIX 6anok, m?;

Ap - NNOLWAAb 34aHMA B N1AHE MO HAPY>KHOMY KOHTYpY, M2,

MpumeyaHue - MpM OTHOLEHMM BbICOTbI NOANOAbA h: K WKpUHe 3aaHMA B meHee 0,02 cneayet
NPUMEHATb BEHTUAALMIO C MEXaHMYECKUM NOBYKAEHNEM.
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0.5 Moaynb BeHTUNMpOBaHUA M, HeobxoauMbI AN obecrnevyeHns pacyeTHOM TemMnepaTypbl
BO3A4yXa B noanonbe Tcq NPU €ro ecTeCTBEHHOM BEHTU/IMPOBAHUM, BbluMcaseTca no popmyne

L-T, - -L+%
0.7RCAV.T,, L)

m=

(a.3)

roe ke - KoapdMUMEHT, NPUHUMAEMbIN B 3aBUCMMOCTM OT PACCTOAHUA MeXKAY 34aHUAMU d U
NX BbICOTOW h, paBHbIM:

1,0 npua =>5h

12npna=4h

1,5npna<3h

Tin - pacyeTHaa TemnepaTypa BO34yXa B nomelleHun, °C;

Tout - CPEAHErof0BanA TemnepaTypa Hapy*KHOro Bo3ayxa, °C;

Ro - conpoTusieHune Tennonepeaaye nepeKkpbITMa Hag nognonsem, m?-°C/BT;

C, - 06beMHana TeNN0eMKOCTb BO3AyXa, MpUHMmaemas pasHoi 1300 [x/(m3-°C);

ko - 0606WEHHbIA a3pOAMHAMUYECKUIN KOIPDULUMEHT, YyYUTbIBAIOWMIA AaBNeHME BeTpa U
rmapaBaAnYeckme ConpoTUBAEHUA, MPUHMMAEMbI PaBHbIM: A1 COOPYKEHUN NPAMOYrobHOM
dopmbl - ks = 0,37; MM-o0bpasHoit popmbl - k; = 0,3; T-o6pasHont popmbl - kg = 0,33 1 L-06pa3Hom
dopmbl - kg =0,29;

Vs - cpegHana rogoBan CKOpoCTb BeTpa, m/c (m/u);

¥ - 6e3pasmepHblii nNapameTp; ANA OTKPbITbIX MOAMNOAMI NPUHMMaeTcA pasBHbim O; ans
noAnoanini ¢ npoayxamu onpeaensertcs no opmyne

AR

4R (B.4)

roe A; - nowaab LLOKOAA ANA NOANOAUN C NPOAyXamu, M2;
R, - conpoTusaeHue Tennonepeaaye Lokons, m>-°C/BT;

€ - napameTp, y4MTbIBAIOLLMNIA BAUAHNE PACMNOIOKEHHbIX B NOAN0/bE KOMMYHUKaLMIA Ha ero
Tennosou pexum, °C, onpegensaemoin no popmyne
R, =21,
_'v;(fv -T ,‘)f, -
At 3R, Y
1 5 (0.5)

Jw

roe - yncno Tpybonposoaos;
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lpj - BAVIHA j-ro TpybonpoBoaa, m;

Tp,j - TeMnepaTypa TennoHocuTena B j-m Tpybonposoae, °C;

tp, - Bpema paboTbl j-ro TpybonpoBoaa B Te4eHue roga, cyT;

ty - NPOAOMKUTENBHOCTb roAa, paBHaa 365 cyT;

Ry, - conpoTuBAEHME TeNoNepeaaye Tensomsonsaumm j-ro Tpybonposoga m-°C/BT;

Yi - K03bdMUMEHT NnoTepn Hamopa Ha OTAENbHbIX y4acTKax NOAMOAbA, NPUHMMAEMBbIA NO
Tabnuue A.3.

Ta6nuuya A.3 - KoapduumeHt y;

YyacTok nognonba Y
BxoA ¢ cy>KeHMem noToKa 0,50
KantosmiiHas pelueTka 2,00
MoBopoT NOTOKa Ha 90° 1,32
BxopA ¢ pacwmnpeHnem noToka 0,64

Ipuaoxenne E
(o0s13aTesIbHOE)

Pacuet oCHOBaHMI1 NpuU CTPOUTENbCTBE NO CNOCO6Y cTabuansauum BepxHeit NOBEPXHOCTH

MHOroneTHeMep3/biX FPYHTOB

E.1 Mpu cTpoutenbctBe no cnocoby crabunmsaumm  BepxHer  MOBEPXHOCTU
MHOFO/NIeTHEMEP3N0ro rpyHTa (6.4.4) rnybuHa 3anoxeHua oyHAameHToB d  [0J/IXKHA
YAOBNETBOPATb YC/I0BUIO

hin-2>2d>din+ 1, (E.1)
roe hth - I'J1y6MHa 3aneraHumAa BerHeﬁ noBepxHOCTU MHOroneTHemMepPs3aIoro rpyHTa Ha Ha4ano
SKCNNYaTaLMm1 COOPYKEHUA, M;

dfn - HOPMATMBHAA rNYyH6MHA CE30HHOTO NPOMEP3aHUA TPYHTA, M.

E.2 PacyeT ocHOBaHMI PpyHOAAMEHTOB NO Hecywen cnocobHocTn U aedopmaumam creayet
npou3BoAMTb B COOTBETCTBMM C TpeboBaHMAmM CIM 22.13330, CM 24.13330, HACTOALLEro CBOAA
npasu.

MpoBepKy ¢yHAAMEHTOB Ha YCTOMYMBOCTb M NPOYHOCTb Ha BO3AEWNCTBME CWU/I MOPO3HOTO
Ny4eHUs rPyHTOB HeobxoaMMO NPOM3BOAMUTbL COrfacHo 7.4.1 - 7.4.5, NPUHUMAA PACYETHYIO
rny6uHy Ce30HHOTo NPOMepP3aHuA rpyHTa df = din + 1, M.
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E.3 Tpebyemblit TemnepaTypHbIA PEXUM FPYHTOB OCHOBaHUI obecneymBaeTcs XON0AHbIM
noAnonbem, MoAy/b BEHTUNMPOBAHUA KoToporo M onpeaensetca no popmyne (4.3), npuHUMan

cpeaHeroaoBylo Temnep aTypy Bo3ayxa B noanonbe T¢q, °C, paBHOM

Ay

Zt':: =G (T - T,) T T’ll
ts (E.2)

rae Pr- koadpoduumeHT, onpesensemMblii No rpaduKkam pUCyHKa E.1 B 3aBUCMMOCTM OT 3HAUYEHUM

napameTpos &f 1 s, onpeaensembix no Gopmynam

b = (dsn + 1)/B; (E.3)
_ (T =T,
Lp" (E.4)

roe ty - pacyeTHbIM CPOK 3KCNAyaTaLum COOPYKeHUs, € (4).

OcTanbHble 0603HaYeHMA Te e, 4To B popmynax npunoxenus .

o

0.8

0.7

0.6

0.5

0.4 ]

0.3

‘r;"
02 04 0.6 08 10 | Fe R

PucyHok E.1 - Tpadukm ana onpegenenuns koappuumneHTa Py

E.4 MonoxeHne BepxHe NOBEPXHOCTM MHOTOIETHEMEP3/IOTO FPYHTa NOA COOPYKEHUEM NPU
npuHAaton E.3 pacyeTHOM TemnepaTtype Bo3Ayxa B noanonve Tcq AO/KHO ObiTb NpoBeEpeHO
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pacyeTom no I'J1y6MHe OTTanBaHUA rPyHTa NoA4 COOpPYyXKeHNEM H, onpeﬂ,enﬂeN\oﬁ B COOTBETCTBUNU
C YKasaHuaMu K.5, npuHmumas B dopmyne (K.15) 3HaveHue Tin = Teo + 1,1, °C 1 KO3dOUUMEHT 0Oig =
0.

B cnyyae, ecan npu nonyvyeHHon pacyetom raybuHe oTTamMBaHuA rpyHTa H (cumtaa ot
NMOBEPXHOCTU MHOTONIETHEMEP3/IOr0 TPYHTA), OCagKa OCHOBAaHWA MNPEBbLICUT MpeAenbHo
AONYCTUMOE ANA JaHHOTO COOPYXKEHUA 3HAUYEHME, CAeayeT NpeaycMaTpmBaTb A40NONHUTENbHbIE
MEpPONpPUATUA NO PErYIMPOBAHUIO FYOUHbI OTTaUBaHUA OCHOBAHMA.

IIpunoxenne K
(pexoMeHayeMoe)

PacueTt cBalHbIX GYHAAMEHTOB HA A,eACTBME rOPU30HTA/IbHBIX HAarpy3oK U Bo34eicTBui

.1 [laHHOe NpunoXKeHne He OTHOCUTCA K pacyeTy CBanHbIX ¢yHAAMEHTOB ONOP MOCTOB Ha
AENCTBME TOPU3OHTANIbHLIX HArpy3oK, KOTOpbIM cnepyeT NpPoOuM3BOAWUTb B COOTBETCTBUMM C
TpeboBaHmMAMM CM 35.13330 € y4eTOM yKazaHui 12.17.

.2 Mpu pacyeTe cBalHbIX QYHAAMEHTOB Ha AeMCTBME rOPU30OHTANbHbIX HArpy3oK (cun u/mam
MOMEHTOB) M BO3AENCTBUI (TEMNepaTypHOro paclWMpeHMa poCTBEPKa M np.) caeayet
paccmaTpuBaTb CAeaAyroLMe pacyeTHbIE CXEMbI:

cxema 1 - cBaA norpykeHa B TBEPAOMEP3NblA TPYHT, rNybMHA CE30HHOro OTTamBaHUSA
KoToporo dw < 5b, rge b - pasmep NonepeyHoro CeYeHMA CBau B HamnpasBAeHWUM AEWCTBUA
rOPM30HTaNbHOW CU/IbI; CBas MPUMHMMAETCA KEeCTKO 3aZeNaHHOM B OCHOBaHMeE Ha rnybuHe dum, +
1,5b, conpoTMBAEHME PACMONOXKEHHbIX BbILLE CI0EB FPYHTa HE YYUTbLIBAETCS;

cxema 2 - cBaA NOTPyKeHa B TBEPAOMEP3/blA TPYHT, rNybMHA CE30HHOro OTTaMBaAHMA
KOTOpOro dt» > 5b, ycnoBMA 3a4,e/1KM CBaW Te XKe, YTO U B cxeme 1, a BbILLEPACMNONOKEHHbIE TPYHTbI
PacCMaTPUBAOTCA KaK JIMHENHO-gedopmupyemas cpega C KO3IGOUUMEHTOM KEeCTKOCTH,
BO3PACTAOLLMM NPONOPLMOHANLHO rNybuHe B Npeaenax Kaxaoro o4HOPOAHOrO C0A; 3Ty CXemy
[ONYCKAeTCA TaKXKe NpuUHMUMATb Npu di < 5b, ecnn ce30HHOOTTAMBAOWMIA CNOM CAOXKEH
MaJIOBNAXKHbIMU  KPYNMHOOHBAOMOYHBIMM U MEeCcYaHbIMWU TPYHTaMM cpegHen MNAOTHOCTU M
NNOTHbIMM, @ TAKXKe FNIMHUCTbIMWU FPYHTAMK C NOKa3aTesieM TeKYYeCTU B TaJIOM COCTOAHUM I <
0,75;

cxema 3 - cBas Norpy<eHa B NN1aCTUYHO-MEP3/blil FPYHT, @ TaKXKe B Cy4Yasnx UCNONb30BaHUA
MHOrFONETHEMEP3/IbIX TPYHTOB B KayecTBe OCHOBAHMA NO MpuHuuMny ll; oKpyKalowue ceato
FPYHTbI PacCMaTPUBAIOTCA KaK IMHENHO-aAedopmupyemas cpeaa ¢ KoapOMLUMEHTOM KECTKOCTH,
BO3PacCTaloLLMM NPONOPLMOHANbLHO rybuHe B Npeaenax Kaxkaoro o4HOPOAHOrO CNos.

’K.3 PacyeT cBall MO yKa3aHHbIM CXeMaM BbINONIHAETCA B COOTBETCTBMM C YKasaHuAmuM CIM
24.13330 ucxoasa U3 yCAoBHOM ryOuHbI NOTPY»KeHUA cBan, paBHoM dw + 1,5b npu pacyeTtax no
cxemam 1 1 2 1 paBHOW GaKTUYECKOM rnybuHe MOrpy»KeHusa cBaum Npu pacyeTax no cxeme 3,
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OTCYUTbIBAEMOMN OT NOBEPXHOCTU TPYHTaA NPU BbICOKOM POCTBEPKE N OT NOAOLWBbI POCTBEPKA -
npn HA3KOM pPOCTBEpPKeE.

Mpu pacyeTax No cxeme 2, a TaK¥ke No cxeme 3 B CAy4anx, Koraa MHoOrosieTHemepsble rpyHTbl
MCNONB3YIOTCA B KayecTBe OCHOBaHMA no npuHumny |l, BeanumHy kKoadpduumeHTa
NPONOPLMOHANbHOCTM K, ONUCLIBAOWErO IMHEHOe BO3pacTaHue ¢ rnybuHon kosdoduumeHTa
YECTKOCTU, OKPYMXKaloWero CBakto rPyHTa, NPMHMMAIOT B 3aBMCUMMOCTW OT BMAaA rpyHTa no CN
24.13330. Mpu atom, npuBeaeHHble B 3TUX Tabnuuax 3HaveHMA K ymeHblwatT Ha 30 % anAa
OTTaABLUMX IMIUHUCTbBIX FPYHTOB M Ha 15 % AnA BoAOHACIWEHHbIX MECKOB.

Mpw pacyeTax no cxeme 3, KOrga CBan NOrpyyKeHa B NAACTUYHO-MEP3/ble TPYHTbI, BEANYMHY
KoappuuMeHTa NponopLMOHaANbHOCTM 3TUX TPpyHTOB K, KH/M, gonyckaeTca onpeaenatb no

dopmyne

|

K=23

h

Q,
Q,

(¥K.1)

roe E - mogynb obwen gebopmauum, MMa, NNacTMYUHO-MEP3/IOrO TPYHTA, OKPY)KatoWwero
cBato;

I v d - COOTBETCTBEHHO A/IMHA, M, NMOTPY}KEHHOM B FPYHT YaCTU CBaU M HAPYKHbIM AMAMETP, M,
KPYrnoro WAM CTOPOHA NPSMOYro/IbHOTO CEYEHUSA CBaW B MJIOCKOCTWU, NepneHAMKYNAPHOM
[ENCTBUIO TOPU3OHTANIbHOW HarpysKu.

IHpunoxenne U
(pekoMeHayeMoe)
PacueT 0caoK OCHOBaHWi, C/IOXKEHHbIX CU/IbHONbAUCTLIMU TPYHTAMMU U NOA3EMHbIM /IbJ0M
N.1 Ocapaka ocHoBaHMA cTonbyaToro GyHAaMeHTa Ha CUAbHOIbAMUCTLIX TPYHTax onpeaenseTca

cornacHo 7.2.16, 7.2.17 wn 8.8. Mpwn 3TOM, COCTaBAAOLWYI OCaAKM Sp, M, 0OYyCNOBNEHHYIO
YyNJIOTHEHMEM OCHOBAHWI NOA HArpy3KoM, AoMNycKaeTca onpeaenate no opmyne

"o

Il
D RE

(n.1)

roenmu hj - COOTBETCTBEHHO YMCNO BblAENEHHDbIX CN10€B rPYHTA U UX TOJILLNHA, M;

& - OTHOCUTENbHOE CXATWUE j-r0 CNoA TPYHTa, AOAN eAWHWUbI, onpeaensemoe OnbITHbIM
nyTem; ANA NPOCNOEB NbAa 3HaYeHue &;j 4onycKaeTca onpeaenatb no dopmyne

no, .p
Y 0,40+, ;P

(n.2)

34ecb nj - NOPUCTOCTb j-FO CNOA NbAa;

p - cpeaHee AaB/leHUe Ha FPYHT noA nogowson pyHAameHTa, KMa;
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Oq - aTMOCcdepHoe faBneHne, npuHMMaemoe pasHbim 10,0 KMa;
64,j - npupogHoe (bbITOBOE) AaBNEHME B cepeamHe j-ro cnos, KMa;

Om,; - 6e3mepHbIn KO3IPPULUMEHT, NpuHUMaembln no Tabauue M.1 B 3aBUCMMOCTU OT
OTHOLLEHMA CTOPOH NoAOoLWBbI pyHAAMEHTA a/b M OTHOCUTENBHOM FNYOUHBI

(3pecb Z'j1 n Z'j) - paccToaHua oT nofowsbl GyHAAMEHTA COOTBETCTBEHHO A0
KPOBAM U MNOAOLLBbI j-rO CN0A NbAa).

Tab6nnuya WN.1-3HayeHua KoapPuumeHTa om

3HauyeHus KoadpduumeHTa o, Npn 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

N.2 CKopoCTb OCagKuU CUAbHONbAUCTBIX TPYHTOB V, M/roa, obycnoBnaeHHas UX MAACTUYHO-
BA3KUM TeYEeHMEeM, onpeaenseTtcsa no popmyne

(1.3)

roe m - YACNO MeCALEB B rody, B TEYEHME KOTOPbIX pa3BMBatoTca AedopmaLMm NoisyyecTm
FPYHTOB;

Vj - cpegHemMecaYyHas CKopoCTb 0CaZkun, M/Mec, onpeaenseMas CorlacHoO yKasaHuam U.3.

N.3 CpegHemecaYHas CKOPOCTb OCAAKM CUAbHONBLOMUCTbIX FPYHTOB OCHOBaHWUA V; M/Mec
(cm/mec), onpenensetca no dopmyne
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rae n - 4YNCNO C/NOEeB TPYHTa, B Mpedenax KOTOpbIX onpenensercA cpegHemecAvyHas
Temnepatypa Tjk;

hk - TonwmHa k-ro cnos rpyHta, m, npuHumaetca He 6onee 0,2b (b - meHbWMA pa3mep
noAowWwsbl pyHAAMEHTA);

Ek - CKOpOCTb OTHOCUTENbHOU aedopmauumn k-ro cnoa rpyHTta, 1/4, npu cpegHemecsayHoM
TemnepaType rpyHTa T, onpegensemasn no popmyne

1
2N, \

(n.5)

34€Cb Mk - KO3OPUUMEHT BA3KOCTU k-ro CNoA rpyHTa OcHoBaHuA, KlMa-y, onpenensemblii
COTNAacHO yKa3aHusam W.5;

Ok - HanpsxeHwue, Kla, B k-Mm c/ioe rpyHTa OCHOBaHUA, onpeaensemoe no U.4;
GLk - NpeAen Tekyyectu k-ro cnona rpyHTa ocHoBaHus, KlMa, onpeaensemsbiii no W.5.
N.4 HanpsaxkeHune ok Bbluncnaetca no ¢opmyne

ok =0,5(czk1 + Ozk), (n.6)

r0€ Ozk-1 W Gz k- HaNpaxeHus, Kla, Ha BepXHEN U HUXKHEN rpaHMuax k-ro cnos, onpeaensemole
no ¢opmyne

Gz = QloPo, (n.7)

roe oo - 6espasmepHbiii KO3PPUUNEHT, NPUHMMaEMbI No Tabanue U.2 B 3aBUCMMOCTM OT
OTHOLWIEHMA CTOPOH NoAowBbl pyHAaMeHTa a/b v oT 3HauyeHuA Z'/b (34ech z - paccToAHUE OT HM3a
nogowsbl pyHAAMEHTA A0 YPOBHSA, Ha KOTOPOM ONPEAENAETCA HanpsXKeHue);

po = p - Gy - AONONHUTENbHOE (K NPUPOAHOMY) BEPTMKA/NbHOE OAB/JEHME HA TPYHT MOA
nogowson GyHAaMeHTa, KMa;

roe p - CpefiHee AaBNEHME Ha FPYHT Nog, Nnoaowson GyHAAMEHTA OT NOCTOAHHOW U ANUTENbHbIX
[l0N1ell BpeMEHHbIX Harpysok, KMa;

Gg - NpUpoaHoe (bbITOBOE) AaBneHMe B FPyHTE HA ypoBHe noAowsbl GyHAAMEHTa OT Beca
BblLUEIeXKaLLMX CNOEB FPYHTOB (40 OTMETKM NpupogHoro penbeda), kMa.

Tabnunuya W.2 - 3HaueHna KoapPpuumreHTa oo

www.pkb-titan.ru

3HauyeHus koadpduumeHTa oo Npv 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
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3HauyeHus koadpduumeHTa oo Npv a/b
zZ'/b
1 1,2 1,4 1,6 1,8 2 3 10
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
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
CpegHee oonoaHUTeNbHOE AaBNEHWE Ha FTPYHT Po AOJIKHO YA0BAETBOPATbL YC/OBUIO
2
Py SKk;=0,
2 (n.8)

roe ks - 6e3pasmepHblit KO3IGPULMEHT, NPUHMMAEMbIM NO NEePBOM CTpoke Tabanue W.3 npu
hs/b = 0, hs - TONLWMHA TPYHTOBOM NPOCAOWKM Nog, GyHAAMEHTOM;

Cu - Haubonbluee 3HayeHue HanpaxeHua, KlMa, nNpuM KOTOpOm CcoxpaHAeTcA NNHelHaA
3aBUCMMOCTb CKOPOCTU YyCTaHOBMBLUEroca teyeHuMA OT HanpAXeHmA Ha Ha4da/IbHOM Yy4acCTKe

pPeonorM4yeckon KpMBomn, onpeaensaemoe no U.5.

Tabnnuya WN.3-3HaueHua KoappuumeHTa ky

www.pkb-titan.ru

3HayeHua KoadoduumeHTa kf npu a/b
hs/b
1 1,2 1,4 1,6 1,8 2 3 10
0 2,6 2,65 2,7 2,7 2,75 2,8 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
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3HayeHua KoadoduumeHTa kf npu a/b
hs/b

1 1,2 1,4 1,6 1,8 2 3 10

2,0 16,2 13,8 12,1 11,0 10,2 9,5 7,7 7,5

N.5 PacyeTHble XapaKTePUCTUKMU CUJIbBHONBAUCTOrO FPYHTA 1, Gy, Oy OMpenenalTca npu
NHXXEHEPHbIX U3bICKAHUAX U3 UCMbITaHUI 06Pa3L,0B MEpP3/1I0ro rPyHTa Ha OHOOCHOE C}KaTue B
cooTBeTCcTBUU Cc TOCT 12248.

Temnepatypsbl Tjk, B 3aBUCMMOCTU OT KOTOPbIX YCTaHABAMBAIOTCA 3HAYEHUA M U Gy, cneayeT
onpegenatb no ¢opmynam (7.5) - (7.7) HacToAwmMX HOpM. 3HayeHMAa KoadoduumeHTa o ana
onpefeneHna TemnepaTypbl NPUMHMMAlOTCA No Tabauue W.4 ans j-ro mecaua U raybuHbl
3a/eraHuA cepeamnHbl k-ro cnos z, UaMepaeMon oT BEPXHEN NOBEPXHOCTU MHOTONETHEMEP3/bIX
rpyHTOB. Mpun 3TOM 3a nepsbii Mecay, (j = 1) npMHUMaeTca ToT, B KOTOPOM rNybMHa Ce30HHOro
npoTanBaHMA AOoCTUraeT Hanbonblero 3HavyeHua. Ana ¢, TemnepaTypa NPUHUMAETCA pPaBHOM
TemnepaTtype Ha rnybuHe HUXKe nogowsbl ¢yHAameHTa Ha 0,5b (3aecb b - WKMPUHA NOAOLLBLI
byHAameHTa).

Tabnuuya WN.4-3HaueHusa KoapdpuumneHTa ok

3HauyeHna KoadpdUUMEHTa O,k NPU j, Mec
Z,M
1 2 3 4 5 6 7 8 9 10 11 12
10 | 034|031 |046 | 076 | 1,12 | 1,45 | 1,66 | 1,69 | 1,54 | 1,24 | 0,88 | 0,55
20 (062 | 051053068 | 091 | 1,17 | 1,38 ( 1,49 | 1,47 | 1,32 | 1,09 | 0,83
30 (08 | 0,70 | 065 | 0,70 | 0,82 | 1,00 | 1,17 | 1,30 | 1,35 | 1,30 | 1,18 | 1,00
40 | 09 | 0,84 | 0,77 | 0,76 | 0,81 | 0,91 | 1,04 | 1,16 | 1,23 | 1,24 | 1,19 | 1,08
50 (103 | 094 | 087 |08 | 08 | 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
MpumeyaHue -z- pacctosHUe OT BEPXHEN NOBEPXHOCTU MHOTOIETHEMEP3/IbIX TPYHTOB 4,0 YPOBHA,
Ha KOTOpPOM onpeaenseTcs TemnepaTtypa.

MN.6 CKopoCTb OCagKu NOoA3EMHOro nbAaa v, m/roa, obycnoBieHHaa ero naacTMYHO-BA3KUM

TeyeHnem, onpeaenaetca no popmyne

v=4380p,5k 3 (k + K )©, -0,

(n.9)

rae po - AONONHUTENbHOE (K NPUPOAHOMY) BEPTUKANbHOE AAB/IEHME Ha FPYHT Noj, NoA0LWBOM

dyHaameHTa, KlMa, onpeaenseMoe Tak e, Kak u B U.4.

www.pkb-titan.ru
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b - wWnpuHa nogowsbl GyHAAMEHTA, M;

ki - napameTp, XxapaKTepusyowmi BA3KOCTb NbAa, onpeaensiemMbli U3 UCNbITaHUM 06pa3LoB

NbAa Ha oaHOOCHOe ckaTtue, °C/(kMa-y);

- YNCNI0 CNOEB, Ha KOTOPOE pasaenaeTca Toa Nbaa (ToALMHA CNoA NPUHMMaETCS He bonee

0,4b);

kij, kij1 - KoadpduumeHTtbl, 1/°C, npuHMmaemble no Tabauue W.5 B 3aBUCMMOCTU OT

TemnepaTypbl 0oCHoBaHMA (To - Tpf) M PACCTOAHWUI OT BEPXHEN NOBEPXHOCTU MHOTOIETHEMEP3/bIX

FPYHTOB [0 KPOB/IM Zj-1 M MOAOLLBbI Zj j-FO CNOA NbA3;

j-1, ®; - 6e3pasmepHble KO3aPPULMEHTbI, onpesensemble No Tabavue W.6 B 3aBUCUMOCTU OT

OTHOLWIEHMA CTOPOH noaowsbl ¢yHAaMeHTa a/b U COOTBETCTBEHHO OTHOCUTE/NbHbIX TNYOUH U

(3pecb 2’11 1 Z')j) - paccTosHUA OT NoAoLWBbl GYyHAAMEHTA COOTBETCTBEHHO A0 KPOBAU M NOAOLUBSI

j-ro cnos nbaa).

Tabnanuya WN.5-3HaueHusa KoappuumeHTa ki

www.pkb-titan.ru

Koaddpuument ki, 1/°C, npu temnepatype To - Tpy, °C
Z,M
-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
Tabnnuya WN.6 - 3HaueHUa KoadpPuumeHTa ®
3HavyeHus KoadpduumeHTa 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
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3HavyeHuna KoadpduumeHTta o npu a/b
Z'/b

1 1,2 1,4 1,6 1,8 2 3 4 10

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

MpumeuyaHue - z - paccTosHME OT BEPXHEN MNOBEPXHOCTU MHOroneTHemMep3/blX FPYHTOB A0
paccMaTpuBaeMOoro ypoBHs.

CpeaHee AONONHUTENbHOE AABAEHUE pPo AOKHO YAOBNETBOPATL YCN0BUIO (U.8), Nnpu aTOM
3HayeHue kr onpeaensetca no Tabauue M.3 B 3aBUCMMOCTU OT TOJILUMHbBI TPYHTOBOW NPOCAOIKK
noa ¢oyHAameHToM hs U pa3mepoB NoAOLWBbI a U b. 3HaYeHne G, onpeaensaeTca U3 UCNbITaHWUM
06pasyoB Nbaa Ha 04HOOCHOE CXKaTue Npu Temnepatype Ty (7.2.7) Ha YpOBHE KPOBAW NibAa.

IIpuniaoxenne K
(pexoMeHayeMoOe)

PacuyeT rnybuHbl OTTauBaHUA FPYHTOB NOJ COOPYIKEHUAMMU

K.1 PacyeT rnybuHbl OTTauBaHWUA FPYHTOB B OCHOBaHUWM coopyKeHus (7.3.3) H, m (cumTas ot
MOBEPXHOCTU FPYHTA NOJA, COOPYKEHNEM), 33 BPEMA ero 3KCnayaTauumu t, ¢ (4), npomssoanTcA No
dbopmynam:

nood cepeduHoli coopyxceHus
Hc = kn(ac - kc) B, (K.l)
100 Kpaem COOpyHeHUs
H, =k,(%, -k, —018,fv)B. (K2)

roe kn - KoadpdumumeHT, onpeagensemblit no Tabamue K.1 B 3aBUCMMOCTM OT OTHOLLEHus L/B
(cOOTBETCTBEHHO A/IMHA U LUMPUHA COOPYKEHUA, M) U 3HAYEHUI NapameTpos  u y;

www.pkb-titan.ru w TATAH
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& 1 ke - KOadPUUMEHTbI, onpeaensemble No rpadmkam (pUcyHoK K.1) B 3aBUCMMOCTM OT
3HaYeHU NapameTposB O, B 1 \;

Ee U ke - KO3ddULMEHTBI, OonNpeaensemble No rpadukam (pUcyHoOK K.2) B 3aBUCMMOCTM OT
3HaYeHW NAaPameTPOB g, B U \:

og = AthRo/B; (K.3)

B= ——/(i —Z;.-) :
/':i;( n- ,) (K4)
Y= 7\,thTint/Lsz, (KS)

30€eCb Ath U Af - COOTBETCTBEHHO TENIOMNPOBOAHOCTb TA/IOrO M Mep3/0ro rpyHToB, BT/(m-°C),
nPpUHMMaemble no Tabauue B.8;

Ro - conpoTuBfieHWe Tenjonepeaadye Mnosa MNepBOro 3Ta)ka WAW MNOABANA COOPYXKEHMUS,
m2.°C/BT, onpeaensemoe B COOTBETCTBMM ¢ CM 50.13330;

To - pacyeTHaa cpeaHerogoBas Temnepatypa MHOronetHemepsnoro rpyHTta, °C,
onpeaenaemasn B COOTBETCTBMMU C [.8;

Thf - TEeMNepaTypa Havasna 3amep3aHma rpyHTa, °C, onpeaensaemas no b.5;
Tin - pacyeTHaa TemnepaTypa BO34yxa BHYTPU coopyKeHus, °C;
L, - TennoTa TasaHWUA Mep310oro rpyHTa, Ax/m3, onpeaensemas no opmyne (6.20).

MNpumeuaHue -Mpu ag =0 3Ha4yeHna H. cnegyet onpenenatb no popmyne He = knEeB.

K.2 Ecam BbluMcNeHHble No ¢opmyne (K.2) 3HaueHns He NoNyyatoTca MeHblle HOPMaTUBHOM
rNy6UHbI CE30HHOTO OTTaMBAHMA FPYHTA dih,n, TO CNEAYET NPUHUMATL He = 1,5d .

Tabnunuya K.1-3HaueHna koadduumeHTa ky

3HauyeHuna koapoumumneHTa kn

MNapametp LR KPYIALIX B MAAHE ONA NPAMOYTO/IbHbIX B MNaHE COOPYXKEHUI Npu

W COOPYKEeHUI Npu 3, paBHOM L/B=1up, pasHom L/B =2 u B, pasHom

o (o4(08]12] 20 o (o4]08(|12(20| O |04]08]12](20

0,10 0,97(0,87(0,82)0,760,71 (1,00(0,93)0,870,83|0,80(1,00(1,00]0,99(0,97 | 0,96
0,25 0,93(0,79(0,71)|0,64| 0,61 (0,95(0,85)0,78|0,74|0,68(1,00(0,97]0,92]0,89 | 0,96
0,50 091(0,71(0,62|0,61|0,61(0,94(0,78)0,68|0,66|0,68(0,99(0,95]0,88]0,85(0,87

1,00 0,90(0,64(0,57|0,59|0,61(092(0,70|0,63|0,66|0,68(0,97(0,90]0,82]0,85(0,87

www.pkb-titan.ru ' TATAH
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3HayeHun koadduumeHnTa ky,

MNapamep S KDYTABIX B NAaHE A7 NPAMOYTOJIbHBIX B M/1IaHE COOPYXKEHUI NpU

W COOPYKeHUI Npu 3, paBHOM L/B=1up, pasHom L/B =2 u B, pasHom

0 (o4(08]12] 20 o (o4]08(12(20| O |04]08]12]20

1,50 10,89]0,59]0,56(0,59(0,61|0,90]0,64(0,63|0,66|0,68)0,960,87]0,82(0,85|0,87
2,50 (0,88)0,5410,56|0,59|0,61)0,89|0,58(0,63]0,66|0,68(0,95(0,84(0,82]0,85]|0,87

3,50 (0,87(0,53(0,56)0,59|0,61(0,88(0,57]|0,63|0,66|0,68(0,94(0,83]0,820,85(0,87

K.3 MaKcumanbHas rnybuHa oTTauBaHUA rpyHTa Hmax, M, (CYMTaA OT NOBEPXHOCTU FPYHTa NOA,
COOpPYEHMEM), COOTBETCTBYIOLWLAA YCTAaHOBMBLUEMYCA MPEeAe/bHOMY MOOMKEHUIO TPaHULbI
30Hbl OTTaMBaHUA, onpeaensetca no Gopmynam:

noo cepeduHoli CoOopyIHeHUA

Hc,max = kséc,maxB,' (K6)

100 Kpaem COOpyHeHUs

He,max = ksae,maxB, (K7)

roe ks - koadhdpuumeHT, onpegensemblii no Tabanue K.2
Ec,max M Ee,max - KOG OULMEHTDI, ONpeaensemble No rpadpmkam (pUcyHkm K.3, a n K.3, 6).

Tabnwnuya K.2-3HayeHua koapdpuumeHTa ks

3HauyeHua koadoduLmeHTa ks Npu B, paBHOM
dopma coopyKeHus 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
MpamoyronbHas 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

www.pkb-titan.ru ffl TATAH
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K.4 [Ons 3arnybneHHoro coopy)KeHus rnybuHa oTTamBaHus rpyHTa H, m (cumtasa ot
NOBEPXHOCTU rPYHTa Nog, 3arnybaeHHOM YacTbio COOPYKeHMA), 3a Bpems t, ¢ (4), onpegenseTtca
no ¢opmynam:

nood cepeduHoli CoopyxceHus
Hc = kn(&d - OCR)B,' (KS)
Moo Kpaem CoopyHeHus
He = dec, (K9)
roe kdq - KoadhduumeHT, onpegensaemblii no Tabanue K.3;

Ed - KO3dPUUMEHT, onpeaensemblit No rpaduKkam (PUCYHOK K.4) B 3aBUCMMOCTU OT OTHOLLIEHUS
3arnybneHua CcoopyKeHua K ero wupuHe H/B, napametpa 3 u KoadpduuMeHTa Wy,
onpegensemoro no popmyne

(K.10)

roe Yo - KoapduumeHT, onpesensemblt no rpadukam (puUcyHOK K.4) B 3aBUCMMOCTM OT
napameTpoB H/B u 3 npu &g = atr.

www.pkb-titan.ru ' TATAH
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Tabnuuya K.3-3HaueHua koadpduumneHTa kg

3HaveHus KoappuumeHTa kg Npu 3, paBHOM

H/B
0-0,2 0,4 0,8 1,2 2,0
0 0,85 0,69 0,39 0,22 0,13
0,25 0,88 0,76 0,62 0,48 0,29
0,50 0,90 0,82 0,69 0,57 0,38
0,75 0,92 0,87 0,75 0,63 0,46
1,00 0,93 0,90 0,78 0,66 0,51

K.5 MakcumanbHaa rnybuHa oTTanBaHUA FPyHTA Nog, 3arnyb6aeHHbIM COOpYXKeHUeM Hmax, M,
onpegensaetca no opmynam:

nood cepeduHoli coopyxceHus

Hc,max = ks(éd,max - OCR)B,' (Kll)

100 Kpaem COOpyHeHUs

He,max = dec,max, (K12)

rae Edmax - KO3GOULMEHT, onpeaenaembli No rpadpuKam pUCyHKa K.3, 8.
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PucyHok K.4 - Tpaduku gna onpepeneHuns koapduumnenTa &g

K.6 Ha yyacTkax, rae caoii Ce30HHOro NPOMep3aHna He CIMBAETCA C BEPXHEN NOBEPXHOCTLHO
MHOrONETHEMEP3/IOr0 TPyHTa, rNybuMHa OTTaMBaHUA TPyHTA Mo4 cepeguHon H:. u Kpaem
COOpPYXKeHUA He, M (CUMTan OT BepXHe NOBEPXHOCTU MHOTONIETHEMEP3/IOrO rPYHTA) 33 Bpems t,
c (4) onpepensaetca no popmynam:

Hc = kn(g’cB,' (K.13)
He = kn(g’eB, (K.14)

rae kn - KoadduuneHT, onpegensaemblit no K.1, npuHUMan 3 =0 Uy = yw;

34ecb
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V.. = }':J;Z.::[. 1 .
“7 LB* 1+0640,n 258"

(K.15)

E'c 1 E'e - KO3 dMLMEHTBI, ONpeaensemble COOTBETCTBEHHO MO rpadunKkam (PUCYHKM K.5 1 K.6)

B 3aBMCMMOCTU OT 3HaYeHuA napameTpos &o = hi/B U Y,
rae ht, - rnybuHa 3aneraHns BepxHeit NOBePXHOCTM MHOTONETHEMEP3/IOMO FPYHTA, M.

K.7 B cnyyaax npoBegeHUA MeponpuATUA NO NpesBapuTebHOMY OTTaMBAHUIO UM 3aMeHe
FPYHTOB A0 rNyO6uHbl hp e (6.4.3) pacyeTHas rnybuHa oTTamBaHuA H, M, (CH4MTas OT NOBEPXHOCTU
FPYHTA NOA COOpY»KeHMeM) 3a Bpems t, ¢ (4) onpeaensaeTca no popmyne

H= hb’th + hc’e, (K.16)

roe hce - TnybuHa oTTaMBaHMA TPyHTa Nog NOAOLWBOM NpeaBapuTeNbHO OTTAafAHHOrO WMAU
3aMeHEHHOrO C/10A TPyHTa, onpeaenaemasn no dopmynam (K.13) naum (K.14), npuHMMas 3Ha4YeHus
E'cn &'e no rpadukam (pUCyHKM K.5 1 K.6) Npu 3HaYeHUU napameTtpa &g = hp,w/B.
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PucyHok K.5 - Tpaduku pna onpepeneHuna koapduumenTa &'c
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PucyHok K.6 - Tpadukm gnsa onpepeneHuna koapduumeHTa &'e

Ipunoxenne JI
(pexoMeHayeMoOe)
OnpegeneHne mexaHMUYECKMX CBOMCTB U HecyLel cnocobHOCTM OCHOBAHMIA CBall B
MHOroneTHeMep3AbiX FPyHTaX No pe3ybTaTaM CTaTUYECKOro 30HANUPOBAHUA

N.1 CTaTM4eCcKMm 30HANMPOBAHNEM WUCMbITbIBAOT MHOTO/IETHEMEP3/IblE AUCNEPCHbIE TPYHTDI,
COCTaB M COCTOAHWE KOTOPbIX MO3BOMAIOT NPOU3BOANUTL HEMPEpPbIBHOE BHeApeHWe 30HA4A. Ana
MCMbITAaHUI MCNONb3YIOT 30HA |l TMNa nNo FOCT 19912, AOMNONHUTENbHO OCHALLEHHbIN AAaTYMKOM
TemnepaTypbl, PacnoIOKEHHbIM B KOHYCE HAKOHEYHMKa 30HAa.

N.2 CtaTMyecKkoe 30HAMPOBaHME BbLINOJHAIOT NyTEM BAAB/AMBAHMA 30HAA C MNOCTOSHHOW
ckopoctbio 0,5 £ 0,1 M/MWH C NEPUOANYECKMMU OCTaHOBKaMK No rnybuHe (pekomeHayembii
nHtepsan 0,5 - 1 m), Npy KOTOPbIX UCMbITAHUE NEPEBOAAT B PENAKCALMOHHO-NON3YUUI PEXMM
(«ctabunuszauma» 30HAA), CONPOBOXKAAEMbIA BMEpP3aHMEM 30HAA B FPYHT U U3MEHEHMem
COMPOTMB/IEHMI TPYHTA 30HAMPOBAHUIO BO BpemeHu. lepexod B pexum «crabunmsaummn»
[OCTUraeTca NyTem MpPeKpaweHns nofayM macna B rMApOAOMKpaTbl BAABAMBAHWMA 30HAA.
3agaHMem  Ha  NpoBeAeHUEe  MHXXEHEPHO-TEOKPUONOTMYECKUX  M3bICKAHUIA  MOMKET
NpeAycMaTpuBaTbCA BbIMNOJIHEHWE APYIUX PEXMMOB CTAaTUYECKOrO 30HAMPOBAHMA MEP3/biX
FPYHTOB.

Mpw UCNbITAaHUN U3MEPAIOT U GUKCUPYIOT: YAe/lbHble CONPOTUBAEHUA TPYHTA NOA KOHYCOM U
BA0/1b OOKOBOM NOBEPXHOCTM MYydTbl TPEHMA NPU BAABNMBAHMM 30HAA (Gev U fsv, KIMA), NCMbITaHUK
30HAa B pexume «ctabunmsaumm» (ges U fss, KMa) M B HaYaNbHbIK MOMEHT AOMNONHUTE/IbHOIO
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BAaB/INBaAHUA (,CI,OLI,aBl'IVIBaHVIﬂ) 30HAQ Nocsie 3aBepleHna ero BMmep3aHnA B TPyHT B npouecce
UCMbITaHNA B pexXxunme «CTa6Ml'IVI3aLI,VIVI» (qci n fsi, KI'Ia); Temnepartypy Te, OC, KOHYCa 30HAaQ,
I'J1y6MHy M CKOPOCTb BAaB/IMBAHUA Ve, M/MVIH, 30HA4Q; Bpema ts, npolwealliee nocae Hayvana
pexnma «CTa6VI}'IVI33LI,VIVI» 30HAA. BmepsaHme 30HAa B IPYHT A0NYCTUMO CHUTATb 3aBEPLUEHHbIM,
eC/In UsmeHeHne TemnepaTtypbl KOHyCa HAaKOHEYHWKaA 30HAa 3a nocneaHune 5 MUH cocTaBnAaeT He
6onee 0,05 °C.

N.3 [Ona npeaBapuTenbHblX pacvyeToB OCHOBAHMM coopyxKeHun | - |l ypoBHewn
OTBETCTBEHHOCTM, @ TaKXe AN OKOHYATEe/IbHbIX PAcYETOB OCHOBAHWUM coopykeHun Il yposHA
OTBETCTBEHHOCTU B FIMHUCTbIX MAACTUYHO-MEP3/bIX (KPOME 3aCO/IEHHbIX U 3aTOPPOBAHHDBIX)
FPYHTax [OMycKaeTca onpenenAatb HOPMATMBHbIE 3HAYEHUA XaAPAKTEPUCTUK MEXAHUYECKUX
CBOMCTB FPYHTOB COrNAacHO /1.6, CONPOTUB/IEHNIM TPYHTOB NOA HUMKHUM KOHLOM W no 60KoBoM
NOBEPXHOCTU BEPTUKANBHO HArpyXeHHbIX BUCAYMX 3abUBHbIX M Bypo3abmBHbIX CBall COrnacHo
J1.8.

OKOHYaTe/IbHble pacyeTbl COOPYKEHWUIN AOMYCKAETCA BbINOAHATb C UCNOJ/Ib30BaHWEM /1.6, /1.8 B
CNy4yae BbINONHEHMA KOHTPONbHbLIX COMOCTaBAEHUN pPe3ynbTaToB pPacyeToB MO  AaHHbIM
CTaTUYECKOro 30HAMPOBAHMA U NPAMbIX METOAOB MWCMbITAHWUWA TFPYHTOB, BbIMNOJIHEHHbLIX Ha
KNHOYEBbIX Y4aCTKax,

N.4 Mpu NpoBEAEHUN WHMKEHEPHO-TEOKPMONOTUYECKMX M3bICKAHUI MOA  KOHKpPEeTHble
COOPYKEHMA CTaTUYECKOE 30HAMPOBaAHUE FPYHTOB NPOU3BOAAT B NPeAenax X KOHTYPOB UM Ha
PaCCTOAHMAX OT KOHTYPOB He bonee 5 M. 15 NoAy4eHUsA CONOCTaBUTENbHbIX AaHHbIX YaCTb TOYEK
30HAMPOBAHUA PACMNo/aratoT Ha PaccToAHUM He Bonee 3 M OT rOpHbIX BbIPAaBOTOK, B KOTOPbIX
npou3BoaAT OTH6OP MOHO/IUTOB AN NabopPaTOPHbIX WMCCNEA0BaHWUK, M BbLINOAHAKT Apyrue
nosieBble UCCNeA0BaHUA TPYHTOB, HO He MeHee 1 M OT rpaHuLbl BbIPabOTKN U HE MeHee 2 M OT
OCW UCMbITbIBAEMOI CBaMW.

N.5 CoctosiHME TpPyHTa W TPaHULYy MeXAy TalblMU U Mep3/bIMU FTPYHTaMKU MO AaHHbIM
30HAMPOBAHMA ONPEeAensAlT Mo MNOoKasaHMAM TemMnepaTypHoro AaTinmka 30HA4a U (Mau)
Anarpammam, COCTaBAAEMbIM Ha OCHOBE MECTHOrO OMbITa CONOCTaBAEHUA pe3ynbTaTtos bypeHua
pa3BeAoYHbIX CKBaXKMH N AaHHbIX CTAaTUYECKOro 30HAMPOBaHMA. B ciyyae oTCyTCTBMA MECTHOrO
onbITa ANA FIMHUCTLIX NNACTUYHO-MEP3/bIX (KPOMeE 3aCONEeHHbIX U 3aTOPdOBaHHbIX) FPYHTOB
AONYCTUMO MCNO/Ib30BaTb AMarpammy pUCyHKa /1.1, Npu yCNOBUU BbIMONHEHUSA KOHTPOIbHbIX

COMOCTaB/NIEHUI C pe3yabTaTamu bypeHus.
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n - 4
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i 2 4 6 & g

Gev V1 G'cs - CONPOTMBAEHUA TPYHTA NOA KOHYCOM 30HAa, 3apUKCMPOBAHHbIE COOTBETCTBEHHO MPU ero
MOrpy»KeHUM co CKopocTbio Ve = 0,5 M/MUH 1 Yepes t; = 5 MWH Noc/ie Hayana penakcaumoHHO-NoA3yYero
peXxunma ncnbiTaHnA

PucyHok /1.1 - Anarpamma onpeaeneHmna COCTOAHUA FPYHTA NO AaHHbIM CTaTUYECKOro
30HAMPOBAHUA

1.6 HopmaTuBHble BENMUYNHDBI NPefebHO AJNTENbHbIX 3HAYEHUI SKBUBANIEHTHOIO CLLeN/IeHuA
Ceq, KMa, M KOMNpeccnMoHHoro moayna agedopmauum Er, MMa, nnacTUYHO-MeP3NbiX FPYHTOB
onpeaenaAT no Tabamue /1.1. PacyeTHble 3HaYEHUA XapaKTEPUCTUK ONPeaensatoT B COOTBETCTBUMU
c TpeboBaHMAMM [OCT 20522 ¢ y4€TOM YKa3aHuUM 5.8.

Tabnuuya N.1

gev, KlMa 5000 10000 15000 20000
Ceq, KIMa 34 96 170 260
E;, MMa 16 23 28 32

MpumeuyaHue - [1nA NPOMENKYTOUHbIX 3HAYEHMI Gcy 3HAYEHMSA Coq U Ef ONPEAENAtoT MHTEPNOAALMNEN.

3HaYeHMA XapaKTEPUCTUK Ceq M Ef NPM pacyeTHOM TeMNepaType Mep3N0ro rpyHTa onpeaensatoT
Ha OCHOBE OTKOPPEKTUPOBAHHOIO (KOPPEKTUPOBKA BbIMOJIHAETCA Ha OCHOBE PErvoHasbHbIX
KOPPEeNAUMOHHbIX 33aBUCMMOCTEN MeXKAY COMPOTUBAEHUEM (oy W TeMNepaTypoir rpyHTa)
3HAYeHUA Gcy, COOTBETCTBYHOLLETO PACYETHOM TemnepaType rpyHTa Uan NyTemM YMHOMEHUA UX
3HAYEeHWUM, MOAYYEHHbIX Mo Tabauue /1.1, Ha NOMPaBOYHbIN TemMnepaTypHbIn KoadPUUUEHT
(onpepenneTcs Ha OCHOBE PErMOHaA/IbHbIX KOPPENALNOHHBIX 3aBUCUMOCTEN MeXay 3HaYEeHUAMMU
XapPaKTEPUCTUK Ceqg U Ef M TEMNEPATYPOI FPYHTA).
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N.7 Hecyulyto cnocobHOCTb OcHOBaHUA Fy,, KH, BEpTUKaNbHO Harpy»KeHHOW BUCAYEN CBau B
NNACTUYHO-MEP3/bIX FPYHTaxX NO pe3ynbTaTaM CTaTUYECKOro 30HAMPOBAHMA, ONPeaenArT no

dopmyne

Fu= 'YtzFui/n'Yg'Ym, (ﬂl)

roe ye - TemnepaTypHbii KOIOOULMEHT, yUUTbIBAIOWMIA N3MEHEHNA TemnepaTypbl rPYHTOB
OCHOBAHMA M3-3a CYYaMHbIX U3MEHEHUI TEMNEpPaTypbl HAPYKHOTO BO34yXa, onpeaenseTca no
YyKa3aHMAM NpunoxeHua M;

Fui - 4YacTHoe 3HayeHMe npenenbHO [AJAUTENbHOIO COMPOTUBAEHUA OCHOBAHUA CBaw,
onpegenAemoe B COOTBETCTBUU C YKa3zaHNAMMU J1.8;

Yg - KOIPPULMEHT HALEKHOCTU NO FPYHTY, ONpeaenaemblin B COOTBETCTBMM C TpeboBaHMAMM
FOCT 20522;

Ym - KOIQPUUMEHT HAZEKHOCTH, YUUTLIBAIOLLMIA METOA ONpeaeneHusa HecyLLel cnocobHocTH
OCHOBaHWA CBau, NPU UCMONb30BaHUM Pe3yNbTaTOB CTaTUYECKOro 30HAMPOBAHMA NPUHMMAETCA:

a) NPy OTCYTCTBMU B 30HE NPOEKTUPYEMOro 06bEKTA CTaTUYECKMX UCNbITAHUI CBaW Ym = 1,2,

6) npuM npoBeAEHMM Ha K/AOYEBOM Yy4yacTKe B 30HE MPOEKTUPYeMOro obbekTa
COMOCTaBUTE/IbHbIX WCMbITAaHUI TPYHTOB CBael CTaTUYECKOW BAAB/NMBAIOLWLENW HArpysKon u
CTaTUYECKMM 30HAMPOBAHMEM Ym PACCUUTbIBAETCA NO popmyne

Ym = Fui/Fu,n +0,2,

rae Fui - npegenbHo AnnTenbHoOe ConpoTnBieHNE OCHOBAHMA CBaW HaA KAO4YeBOM y4yacTke,
paccynTaHHOE NO AaHHbIM CTAaTUYECKOIro 30HAMPOBAHUA;

Fun - NpepenbHo gantenbHOe CONPOTUBJIEHME OCHOBaHUA OMbITHOM CBaM Ha K/OYEBOM
y4yacCTKe, onpegeneHHoe no gaHHbIM UCMNbITaHUA CBaU CTaTUYeCcKoMn HarpysKoﬁ;

n-41nCno To4eK 30HANPOBaHUA.

/1.8 YacTtHoe 3HayeHue npenenbHO AAUTENbHOrO COMNPOTUB/IEHUA OCHOBaHMA Fu, KH,
BEPTUKA/IbHO HArpyXeHHOM BUCAYEN CBaW B MIACTUYHO-MEP3/bIX TPYHTAX B TOYKE 30HAMPOBAHUA
onpezenalT no popmyne

Fui= k(RcA + yuszgfc’iAgf’i), (n.2)

rae k - KoapOULUMEHT, yUUTbIBAOLWMIA Pa3anYMe B COCTOAHUM MHOFOIETHEMEP3/IbIX TPYHTOB B
nepuos CTaTUYeCKOro 30HAMPOBaHMA (NPU NPUPOLHOM TeMnepaType rPpyHTa) U 3KCNAyaTauum
(npu pacueTHOM TemnepaType rpyHTa) NPOEKTUPYEMOTO COOPYKEHUSA, ONpeaensieMblit COrNacHO
yKazaHuAm 7.2.10; npu BbluMCAeHUN KoadduumeHTa k TemnepaTypa rpyHTa onpeaenseTca Kak
CpegHAs Ha y4yacTKe, PacnosiOXKeHHOM B Mpegenax O4HOro Avametpa d Bblle W YeTbipex
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ANameTpoB d HUKE OTMETKMU OCTpUA MPOEKTUPYeMOW cBau (rae d - AMameTp Kpyrioro uam
CTOPOHA KBaApaTHOroO CEeYEHMA CBaK, M);

Rc - yaenbHoe npenenbHO ANUTENIbHOE COMPOTUB/IEHME MIACTUYHO-MEP3/I0ro FpyHTa nog,
HWKHUM KOHL,OM CBau Mo AaHHbIM 30HAMPOBaHUA B paccMaTpmMBaeMon Touke, KMa;

2.
A - nnowaab NnonepeyvyHoro ceyeHnA ceau, m+;

Yaf - KOIPOULMEHT, 3aBUCALLUI OT BUAA NOBEPXHOCTU CMEP3aHUA, MPUHUMAEMbIN COrIAaCHO
B.3;

Rafei - yAenoHoe npeaesbHO A/ NTE/IbHOE CONPOTMB/EHME MNACTUYHO-MEP3NOro TPyHTa
cABUry no 6oKOBOW NOBEPXHOCTU CMEepP3aHUA CBau B Npeaenax i-ro cios rpyHTa, Kla;

Aqfi - NI0WAAb NOBEPXHOCTU CMEP3aHUA j-fo CNOA rPyHTa ¢ GOKOBOM NOBEPXHOCTLIO CBau, M.

YaenbHoe npeaenbHoO AAUTENbHOE COMPOTUB/AEHME NAACTUYHO-MEP3/IOr0 TPyHTa noA
HUXHUM KOHLLOM CBau R, KlMa, No AaHHbIM CTaTUYECKOro 30HAMPOBAHWUA B pacCMaTpMBaemom
TouyKe onpeaensaetcs no popmyne

Rc = qucv, (ﬂ.3)

roe Pi1 - KoapoduLMeHT nepexona oT gc K Re, NpUHMMaeMblI gns 3abusHbIX U Bypo3abuBHbIX
cBai no Tabnuue /1.2,

Qo - CpeaHee 3HaYeHWe yaenbHOro CONPOTUBAEHMA TpyHTa, KIa, noa KOHycom 30HAa,
noslydeHHOE M3 OMbiTa, Ha Y4YacTKe, PAcMoONOXEHHOM B Npeaenax o4HOro AnameTpa d Bbile U
YyeTblpex AMamMeTpoB d HUXKE OTMETKMU OCTPUA NPOEKTUPYEMOM CBaM.

Tabnuuya N.2

gev, KMa 5000 10000 15000 20000
B1 0,42 0,31 0,25 0,22
NMpumeyaHua

1 NpuBefeHHbIe 3HaYeHNA KoabdMLMEHTa 31 MOTYT UCNONBL30BATLCA NPU FNYBUHE 3a10KEHMS CBaK 5
... 10 M 1 NOTrpy}KEHUUN ee HUKHETO KOHLA rNy6:Ke 32600 NMAEPHON CKBaXKMHbI HE MEHEE YEM Ha YeTbipe
AvameTpa cBau.

2 s NpoOMEKYTOUHbIX 3HaYEHWUM ey 3HAYEHUSA B1 ONPEAeNatoT UHTEPNOAALMEN.

YaenbHoe npeaenbHo AAUTENbHOE CONPOTUBAEHME NIACTUYHO-MEP3/IONO FPyHTa CABMUIY MO
H60OKOBOWM MNOBEPXHOCTM CMep3aHWA CBaW B Npeaenax i-ro cnos rpyHTa Rop,i KMa, No AaHHbIM
CTaTMYECKOro 30HANPOBAHMA B paCCMaTPMBAEMOM TOUKe onpeaenseTca no popmyne

Rafc,i = Bzfsi, (ﬂ4)
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rae B2 - KoapdULMeHT, NPUHMMaeMblit ANA 3abuBHbIX 1 6ypo3abuBHbIX cBan No Tabauue /1.3;

fsi - cpeaHee 3HayeHMe yAenbHOro CONpOTUBAEHMUA i-r0 CNos rpyHTa, KMa, BAOb HOKOBOWM
NMOBEPXHOCTM My(dTbl TPEHWUA, 3aMepeHHOe B HayalbHbli MOMEHT [AOMOJAHWUTENbHOIO
BAABAMBAaHUA (4,04aBAMBAHUA) 30HAA MOC/e 3aBEPLUEHUA ero BMep3aHuA B FPYHT B npouecce
UCMbITaHUA B PEXKUMe «CTabuamnsaumm».

Tabnuuya N.3
3HayeHuMsa B2 B 3aBUCUMOCTM OT OTHOLLEHUA Ay/A
fsi, kNa
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
NMpumeyaHua
1 Ap - nAoOWaAb NONEPEUYHOrO CEHEHMA NMAEPHOMN CKBAXMHbI ANa 6ypo3abuBHbIX CBait, M2,
2 [1na 3abuBHbIX cBalt npuHUmaeTca Ay/A =0,
3 ina 6ypo3abusHbix cBalt 0 < Ax/A < 1.
4 inAa NPOMEXKYTOUHBIX 3HaYeHWW fsj 3HaYeHuA B, onpeaenatoT UHTepnoaaumen.

Ona Hecnusawoweroca Tmna mMepsnoTbl COMPOTUBAEHME yyacTKa Tasioro rpyHTa cAsury no
H60KOBOI NOBEPXHOCTM CBAMN MO JAHHbIM CTAaTUYECKOrO 30HANPOBAHMA PACCYNTLIBAETCA COrNACHO
yKasaHuam CI 24.13330.

Ipuiaoxenne M
(o0s13aTesIbHOE)
KoHTponupyembie napameTpbl NpyU reoTeXHU4ECKOM MOHUTOPUHTE
M.1 KoHTponmpyemble napameTpbl, NapameTpbl YCTPONCTB KOHTPOAA, NPUMEHAEMble Npwu

reoTeEXHUYECKOM MOHUTOPUHIE COOPY)KEHWI B 3aBUMCMMOCTM OT NPUHLMNA CTPOMTENLCTBA,
npeAcTaB/ieHbl B Tabanue M.1.

M.2 [epuoaANYHOCTb MNPOBEAEHMA W3MEPEHMIA KOHTPONIMPYEMbIX MNAapaMeTpoB npu
NPOBEAEHNN FeOTEXHMYECKOTO MOHMUTOPWHra B Mepuoj CTPOMTENbCTBA M 3KCMAyaTauuu B
3aBMCMMOCTM OT NPUHLMMA CTPOUTENLCTBA NpeacTaBaeHbl B Tabavue M.2.
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M.3 Mpn MOHUTOPUHIE B C/IOXHbIX TEOKPUONOMMYECKUX YCNOBUAX, a TaKKe ANA YHUKAJIbHbIX

BHOBb BO3BOAMMbBIX W PEKOHCTPYMPYEMbIX COOPYIKEHUN,
npou3BoAUTb PUKCALMIO KOHTPOIMPYEMbIX NAaPaMETPOB, He YKa3aHHbIX B Tabanyax M.1, M.2.

Tabnunua

M.

1 -

MOHUTOPUHTE COOPYKeHUi

OCHOBHbIE KOHTpO/AMpyeMble MNapameTpbl

npu

AonyCckaeTtcA AOOMOJHUTENIbHO

reotexHu4yeCKom

FTPYHTOB B Ka4yeCTBe OCHOBaAHUA COODY)KEHMﬁ

anHLI,VII'IbI MCNoNb30BaHNA MHOIoNeTHEMEP3NbIX

Il npnHLMN
YcTpolicTBo gns N
KoHTponnpyembl| HabntogeHus 3a apaMpru Aonywenrme
M napameTp | KOHTpoaupyembim yerponcre MpeasapuTensHoe OTTanBaHnA
napameTpom HOHTROM | npuHLMA MCKYCCTBEHHOE FPYRTOB B
nepuog,
oTTanBaHue
3KcnyaTaum
rPyHTOB
n
COOpYKeHUA
Temnepatypa | TepmomeTpuyecka | Konnyectso | He meHee 2 % | [onyckaetca He | He meHee 2
rpyHTa A CKBa*KMHa obuiero uncna [npeaycmatpusats’| % obuiero
dyHAaMeHTOB ** uncna
(cBain, dyHOaMeEHTO
cTonbuaTbIx B
dyHOaMeHTOB)
PacnonoxeHu| Y Hapy»HbIX - Y HapyKHbIX
e byHAaMeHTOB pAfoB
n dyHAAMEHTO
byHAaMEHTOB, B, @ TaKXe B
pacnonoXeHHbI LEeHTpe U Ha
X nocepeauHe paccToAHMMU
3paHua’ OT LeHTpa
pasHom 0,25
- 0,4 WnpuHbl
3[aHuA
rnybuHa He meHee - Ha rny6uny
3a/10KeHunA rny6uHbI CXKMMAEMOTO
3a/10KeHunA CNOA, HO He
dyHaameHTOB ™ 6onee 20
.
Konnuectso He meHee 2

www.pkb-titan.ru

W TMTAH



CHwI 2.02.04-88 AKkTyanu3npoBaHHas peaakumna OcHoBaHMA U GyHAAMEHTbl Ha BEYHOMEP3/IbIX FPYHTaX
127

MPMHLMMNbI UCNOIb30BaHMUA MHOTOIETHEMEP3/bIX
rPYHTOB B KaYecTBe OCHOBaHMA COOPYHKEHMMN

Il npuHUMn
YcTpoicTso ana n
apameTpbl
KoHTponnpyembl| HabnogeHus 3a . Aonywenme
" ycTponucrs oTTanBaHmA
M napameTp | KOHTponnpyembim MpeagapuTensHoe
KOHTpONA | npuHUMN FPyHTOB B
napameTpom PUHL, NCKYCCTBEHHOE
nepuog,
OTTanBaHue
3KcnyaTaum
rPyHTOB
"
COOpYKeHUA
PacnonoxeHu| OgHa BHYTpU B KOHTYpe 3gaHuA
e KOHTYpa
3[aHuA, oaHa
YposeHb Mmpaporeonornyeck CHapy KK
noa3eMHbIX BO4, aA CKBaXXMHaA

nybuHa Ha rnybuHe 3anoxeHunsa dyHA4aMeHTOB NAOC 5 m,
3aN0XeHua | a B ciyyae cBaHbIX PyHAAMEHTOB - Ha FybuHe
3a/10’KeHMA cBal

OcapkKa leopesndeckasa |[PacnonoxeHu| YcraHaBnausawoTca Ha yriosbix pyHAaMeHTax, B
byHOameHTa MapKa e cpeaHeit YacTu No ocAM 34aHMA No ero
HapY»XHOMY KOHTYpPY, a TaK»e no obe CTOPOHbI OT

0Caf0YHbIX LLIBOB

Ecav B noanosnbe npeaycMOTPeH BOAOOTBOAHbLIA /OTOK, [AOMNOAHUTENbHO HEeobXxoAnmo
NpeaycmoTpeTb CKBAXKMHbI Yy OAHOrO MAW ABYyX GYHAAMEHTOB, PaCMO/NOXMEHHbIX B6G/AM3M OTKa.
Ob6s3aTenbHa yCTaHOBKA TEMMNEPATYPHbIX CKBaXKMH Y GyHAAMEHTOB, 6AMKAWLWIMX K NOA3EMHOMY BBOAY
WAW BbINYCKY CAaHUTAPHO-TEXHUUYECKMX KOMMYHUKALMI, a NPy HaA3eMHOW MX NMPOKNadKe B MecTax MX
MOrpY)KeHUA B TPYHT, 33 Npefenamu 34aHus. Ona 34aHWiA, BO3BEAEHHbLIX C NpeABapuTe/bHbIM
OXNAXKAEHMEM TPYHTOB OCHOBAHWM WAM UX NIOKaNbHbIM 3aMOpPaXKMBaHMEM, HEOBXOAMMO COXPaHATb
TEPMOMETPMYECKME CKBaXKMHbI, 060pyAOBaHHble B nepuoa nposedeHua pPaboT Mo OXNaXKAEHWIo
rPYHTOB.

B cnyyae BbINOAHEHWUs CTAabUAM3aLUM BepPXHEW T[paHuLbl MHOFOJIETHEMEP3/0ro rpyHTa
3aK/1a[bIBAlOTCA B KOJIMYECTBE OAHOM - ABYX B KOHType 34aHuA Ha rnybuHy 3anoxeHua ¢yHAaMEHTOB
natc 5 m.

" PekomeHayeTCA 3aKOHCepBMPOBaTb [BE UMW TPU TEPMOMETPUYECKME CKBAXKMHbI NOA, 34aHNEM,
npoiaeHHble NPy NpoBeAeHMM NPeAnoCTPOeYHOro OTTanBaHMA rPYHTOB.

Hokok ok

Ha ropoAacKUX CaHUTAPHO-TEXHUYECKUX CEeTAX, YKNaAbiBa€MbliX B BEHTU/IMPYEMDLIX KaHasax,
KOHTPOJ/IbHblE TEPMOMETPUYECKMNE CKBAXUHbI YCTaHAaB/INBAOT C60Ky KaHa/zla B Ma3yxaX BbIKONAHHOM
TpaHWwWen wn Ha TrpaHunue 3eneHol nonochbl, noa KOTOpOﬁ pacrnonoxeH KaHan. CKBa*KWHbI
npeaycmaTtpmBaroTCA Ha I'J'IY6VIHy PacC4eTHOro OoTranBaHMA NMAKOC 3 m. Ona 6ecKkaHanbHbIX NPOKaAoK
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KoHTponnpyembl
M napametp

YcTpoicTso ana
HabnaeHus 3a
KOHTPONpPYEMbIM
napameTpom

MapameTpbl
yCTpolicTB
KOHTpONS

MPMHLMMNbI UCNOIb30BaHMUA MHOTOIETHEMEP3/bIX
rPYHTOB B KaYecTBe OCHOBaHMA COOPYHKEHMMN

Il npuHUMn
JonyuweHune
OTTaMBaHUA
MNpeaBaputenbHoe
| npMHLMN FPYHTOB B
WCKYCCTBEHHOEe
nepuog,
OoTTamBaHue
aKcnayaTaum
rPyHTOB
"

coopyKeHua

KOMMYHWKaLUMA KOHTPOJIbHbIE TEPMOMETPUYECKME CKBAXKMHbI pPacnosiaratoTca pagom ¢ Tpybonposogom
W Ha BEIMUYMHY OAHOTO - ABYX PacYeTHbIX PaAnyCcoB OTTauBaHMUA B CTOPOHY OT TpybonpoBoaa. CKBaXKMHbI
NPOXOAAT Ha PacyeTHy Fy6UHY OTTanBaHUA NAC 3 M.

TemnepaTypy B KOHTPOJIbHbIX TEPMOMETPUYECKUX CKBAXKMHAX WU3MEPAIOT MO BCEN UX TNybuHe c
nHTepsanamm: 0,5 m 8o raybuHbl 5 m, 1 m - cBbiwe 5 m A0 raybmuHbl 10 M 1 2 m - ceblwe 10 m cBA3Kamu
WHEPLMOHHbIX TEPMOMETPOB U/IN 3NEKTPOTEPMOMETPOB B PYYHOM M1 aBTOMATUHYECKOM peXnMaXx.

Tabnunuya M.2 - NepuogmUuHOCTb NPOBeAEHNA U3MEPEHUN KOHTPOAIMPYEMbIX NapameTpoB

KoHTpoaunpyemblit
napametp

MpUHLKUNbBI NCMONB30BAHUA MHOTONETHEMEP3/bIX TPYHTOB B KayecTse

OCHOBaHMA COOpPYyXKeHnA

| npyHUMN

Il npnHumMn

MNpeagaputenbHoe
WCKYCCTBEHHOE
OTTaMBaHUE rPYHTOB

JonyleHne oTTaMBaHus
rpPyHTOB B nepuos,
3KcnIyaTauun
COOpYyXeHusa

CTpouTenbCTBO (PEKOHCTPYKLMS) COOPYIKEHUS

OKpY*KatoLei 3acTPponKM

Temnepartypa rpyHTa ExxemecayHo

YpoBeHb NOA3EMHbIX BOJ, OauH pas B KOHUe ExkemecAauHo OpMH pas B KOHUe
NeTHero nepuoaa NleTHero nepuosa

Ocagku byHAaMeHTOB ExxemecayHo

cTposuLerocs

(pekoHcTpynpyemoro)

COOpYKeHuA

Ocagku ¢yHpaameHToB| OaMH pas B KBapTaa ExxemecAyHo OpmH pas B KBapTan

COOpYKeHuA
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MpUHLMNbBI NCMONB30BAHUA MHOTONETHEMEP3/IbIX TPYHTOB B KayecTse
OCHOBaHMA COOpPYyXKeHnA

. Il npnHUmMn
KoHTponnpyembii
napameTp . [JonyuieHne oTTansBaHms
| npUHUMN peaBaputTenbHoe
prHL, rPYHTOB B Nepuog,
MCKYCCTBEHHOE
aKcnAyaTaunm
OTTanBaHWE rPYyHTOB
COOpYXKeHusa
JKcnAayaTaumna coopyKeHuna
Temnepatypa BO34yxa B MNepsble aBa roga - -
NnpoBeTpMBaEMbIX aKcnyaTaumu aga pasa
noanonbax B mecAL,
Temnepartypa rpyHTa [Ba pasasrog, B - B nepsbiii rog,
KOHLLE IeTHEro 3KCnyaTaumm ogmH pas
nepuvoaa v B cepeanHe B KBapTan, B
3UMblI nocaeayrowme roapl
OAMH pa3 B rog,
YpoBeHb NOA3EMHbIX BOA, OpMH pas B rod B 0OCEHHUI nepuog, nocsae ctabunmnsaumm

rmaporeonornyeckoro pexxmma oanH pas s 2 roga

Ocagku ¢dyHaameHToB|  [epsble TpU roaa MepBble TpY roga sKCnayaTaLuumn He MeHee AByX
NOCTPOEHHOTO 3KCNyaTauun He pas B rog, B AasbHelllem o4uH pas B 2 roaa
(peKkoHCcTpyMpoBaHHOro) | meHee yYeTbipex pas B
COOpPYKEeHUs rod, B AasbHelwem
[Ba pasa B rog

Ocazku byHOaMeHTOB [lBa pasa Brog MepBblli rog sKCNayaTauumn NOCTPOEHHOTO
COOpPYKeHUA (peKoHCTpyMpOBaHHOrO) 34aHNA MeHee ABYX pa3 B
OKpY:KatoLen 3acTPOIKM rog, B AajsibHeliluem oAuH pas B 2 roga

MpumeyaHue - TeKylWMA OCMOTP COCTOAHUA TEXHUYECKMX ITaxKelh M NOoANOJUNA COOPYIHKEHWUN
OCYLLECTBAAETCA 3KCNAyaTUPYIOWeEeNn opraHuM3aumeir oguH pas B MecAl. KOHTpoabHble OCMOTPbI
OCYLLECTBAAIOTCA He pexe oAHoro pasa B rog. lNpu ocmoTpax ocoboe BHMMAHWE peKomeHayeTcs
06pawaTb Ha HaAnuMe yTeyeKk CAHUTAPHO-TEXHUYECKMX CETEW, COCTOSHWE BOAOOTBOAHbLIX JIOTKOB U
OTMOCTOK B TEXHUYECKUX 3TaXKax M NOAMNObAX COOPYKEHNUA, BUANMbIE NPOABAEHUA pa3pyLleHnii beToHa
dyHOAAMEHTOB (MX HaMOKaHMe), a B AepeBAHHbIX AOMAax - Ha Hanuuve rpubkoB W nsieceHu. MNpwu
KOHTPONIbHbIX OCMOTPAxX CaeayeT NPUMEHATb Hepaspyllalowme MeToabl KOHTPOAA COCTOAHUA 6eToHa
dyHAameHTOB.

O6Hapy)KeHHble HEUCNPABHOCTU PErUCTPUPYIOTCA B KypHaie W noanexaT HemenjeHHOMY
ycTpaHeHuto. Npy HaANUYMKU KPYNHbIX YTeYEK MAN CUCTEMATMYECKUX NMPOTEYEK CaHUTAPHO-TEXHUYECKUX

ceteit PeEKOMeEHAYETCA BbIABUTb 30HY OTTanBaHWUA TPYHTOB. |_|pl/l BblAB/IEHNUN HAMOKAHUA d)YHAaMEHTHbIX
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MpUHLMNbBI NCMONB30BAHUA MHOTONETHEMEP3/IbIX TPYHTOB B KayecTse
OCHOBaHMA COOpPYyXKeHnA

o Il npnHUmMn
KoHTponnpyembii
napameTp n JonyuweHne oTTamMBaHmA
| npyHUUn pensapuTesibHoe
pHHL rPYHTOB B nNepuog,
MCKYCCTBEHHOE
SKCnayaTauum
OTTamMBaHMe FPYHTOB
COOpyKeHuA

KOHCTpW(LI,VIﬁ, I'pVI6KOB nnn naeceHun, ecCim OHMU He CBA3aHbI C I'IpOTEHKOVI CaHUTAPHO-TEXHUYECKUX CETGVI,
peKomeHAyeTCA YCUNNUTb BEHTUNALUUIO I'IO,CI,I'IOJ'IMVI B IETHU nepuoa roaa.

[Nna NPOMbBILWAEHHbIX COOPYKEHU C MOKPbIMW MPOLECCaMM, Bbi3blBAIOWMMM MNOBbLILEHHYIO
arpeccMBHOCTb cpeabl K maTtepuanam ¢yHAAmMeHTOB, pa3 B NATb AeT oTbupatoTca npobbl w3
¢dyHaoameHToB. OT6Op NpPob Ha uccnegoBaHne PUINMKO-MEXAHUYECKMX CBOMCTB BeToHa npoussoamTcA
TaKXKe 419 BCEX COOPYKEHWUIN NPY 0OHaAPYKEHUW B HUX NPOSBAEHNI paspyLleHus 6eToHa.

Mpr 0CMOTPax HapPYHHbIX CAHUTAPHO-TEXHNUYECKMX CETEN, BEHTUANPYEMbIX KaHa/I0B pEKOMeHAyeTCA
obpallLatb BHUMaHWE Ha Hanume Teyei TPy 1 apmMaTypbl, Ha HEUCNPABHOCTb TEM/IOU30AALMUKN, HAaNYNe
rPYHTOBbIX BOZ4, 06pa3oBaHue Hanehen B KaHanax, 3aniMBaHve U T.4. B nepBble ABa roga skcnayaTauum
CaHUTaAPHO-TEXHUYECKMX CeTEN M3MEPAIOTCA TemnepaTypa rPYHTOB OCHOBAHWI B MecTaX, YKa3aHHbIX B
Tabnavue M.1, a TakkKe TemnepaTypa BO34yXa B BEHTU/MPYEMbIX KaHanax B6/AM3U BEHTUAALMOHHBIX
OTBEPCTUIN M Mexay HUMU. B npouecce AanbHeiwel sKcnayaTauMyM CaHUTAPHO-TEXHUYECKMX ceTei
TepMmomeTpuuyeckne HabaloAeHUA 33 HUMM B YKa3aHHOM COCTaBe PEKOMEHAYETCA BbIMOAHATb Npu
MU3MEHEHWUW 3KCM/YyaTaLMOHHOro peXKMma ceTei M Moc/ie aBapuid, BbI3BaBLUMX HenpesycMOTpPeHHoe
OoTTanBaHMe rPyHTOB OCHOBAHUA.

Ipuiao:xkenune H
(cmpaBouHoe)

Pacuer rny6m-|b| OTTanBaHNA U NpomMmep3aHNA B OCHOBaHUU NOA3E€MHbIX U HAa3eMHbIX
MarmcTpajbHbiX TPY6OI'IPOBOAOB Ha MHOroneTHemMmep3/ibiX rPyHTax

H.1 ThybuHy mMHOroneTHero oTTamBaHWA MHOFONETHEMEP3/bIX FPYHTOB (Aanee MMI) nog
LEHTPOM FOpPAYMX U TEMNbIX NOA3EMHbIX TPybONpoBOAOB (CM. pPacYETHYHO CXeMYy Ha PUCYHKe
H.1a) chepyet paccumTtbiBaTb No dopmyne (H.1).

¢ xr, mpuf, <0.1
H, =" "o1PY Py "
TG xrnpu B > 0.1 (H.1)

roe Hi - rnybrvHa MHOTONIETHEro OTTaMBaHMsA, OTCYUTbIBaEMas OT AHEBHOW MNOBEPXHOCTU, M;
lins - PAANYC A0 BHELWHen obpasytolen nsonaunm Tpybsil;

Ct, Gn - 6e3pa3mepHble rybWHbI OTTaMBaHWA NoOA UEHTPOM Tpybbl, onpeaensembie No
HOMOrpaMmam Ha PUCYHKax H.2 1 H.3 B 3aBUCMMOCTM OT 6e3pa3mepHbIx napameTpos m, Iy, Br.
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PucyHok H.1 - PacueTHas cxema ana onpepeneHus rnybuHol MHOronetTHero otrausaHua MMrI

noA TenabiMmu U ropaunmmu Tpybonposoaamm, NPosoXKeHHbIMU NoA3eMHo (a) u HasemHo (6)

m= hp/rins, (HZ)
]: — }':.‘;(T;::: _:T.)f & ];5:
4L ;. (H.3)
o MGT)
DT }'."':(Z-."'..’ - T«) : (H.4)

roe hp - rnybuHa 3an10XKeHma nog3emHoro Tpybonposoaa, cunTas oT AHEBHON NMOBEPXHOCTM
[0 LeHTpa Tpybbl, Mm;

Af - KO3OOUUMEHTBI TENNONPOBOAHOCTU MEP3/0ro rpyHTa, BT/(M-°C);
Ath - KO3OPULMEHTbI TENIONPOBOAHOCTM TaNOro rpyHTa, BT/(m-°C);

Tins - CPEAHAA roaoBasn TemnepaTypa BHELWHEM NOBEPXHOCTU KObLEBOM M3onaumm Tpybel, °C,
onpeaensaetca no popmyne (H.5);

To - Temnepatypa MM, °C;
Thf - TEeMNEepaTypa Havyasia NpomMep3aHMA-0TTanBaHmA rpyHTa, °C;
t - pacyeTHOe Bpems, y;

L, - yaenbHble 3aTpaTbl Tenna Ha oTTaMBaHMe rpyHTa, Br-u/m3, onpeaensorca no dopmyne
(H.7);

lte - 3KBMBaneHTHoe 6e3pasmepHoe Bpemsa, gns MMI cauBatolerocs TMna NpPUHUMaeTCs
PaBHbIM HOJIIO, HEC/IMBAIOLLLErocA TMNa onpeaenaeTca No HOMOrpaMme Ha PUCYHKe H.2 npu &; =
Ho/rins v fr = 0,0 (Ho - rnybuHa 3aneranua kposam MMT, m).

Ona MMT HecnvBatowerocs Tuna 6espasmepHas Temnepatypa npuHmumaetca B: = 0,0.
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Y7 \( " e \
I,.= T:-T'T;—Rr: 1;-3/;;:]2;- :
- f (H.5)
IO 0 mpud... =00
- |
5 \ 1 In =npud.. >0,0
|27A,. 7,
7 (H.6)
2, 3
,-1_ =ln — |
".).. !
roe Tpe - cpeaHerofosan Temnepartypa npoaykra, °cC; o
W, — W )
W=hp ld'-ﬂ’ =+05-Cp-T,,. - C, - I,
e (H.7)

roe Lo - yaenoHas Tennota ¢pa3oBbix NpeBpalLeHuii Boabl, Lo = 93 (BT-u)/Kr;

pf - MJIOTHOCTb MEP3/10r0 TPyHTa, Kr/m3;

Wiot - CYMMapPHaA BNAXKHOCTb MEP3/10r0 rPyHTa;

Wy - KONnn4yecTBo He3amep3sLlel Boabl B Mep3/10M rpyHTe npu Temnepatype To;
Cth, Cr - 06bEMHAA TENNOEMKOCTb TA/IOFO MU MEP3/10r0 FPYHTa, Bt-u/m3.°C.

H.2 TnybrnHa MHOroneTHero Npomeps3aHua rpyHTa nog LEeHTPOM Xono4Horo Tpybonposoaa,
PacnonoXeHHOro Ha ydactke ¢ MMI He camBaroweroca TMNa Hf NpUHMMaeTca paBHOM Him, U
paccunTbiBaeTca no popmynam (H.1), (H.3), (H.5), (H.6), (H.7) n HOmorpamme (pucyHoK H.2) npwm B¢
= 0,0. Mpu atom B popmyne (H.3) B KauectBe Tins CNeAyeT NPUHATbL abCONOTHOE 3HAYeHue

TemnepaTypsbl U e = 0,0, a B popmyne (H.7) - Cen = Cr= 0,0 n wy = 0,0.

Ecnun B pesynbTaTte pacyeTa rnybuHa npomepsaHuna Hy okaxketca 6onblie rnybuHbl 3aneraHua
Kposan MMTI, To cnepyeT NnpuHATL Hr = Ho.
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PucyHok H.2 - Homorpamma gaa onpegeneHma mHoronetHero ottauaHua MIMI Bokpyr
Tennoro 1 ropa4yero Tpyéonposoaos
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PucyHok H.3 - Homorpamma gna onpegeneHna ottausaina MMI BoKpyr xonogHoro
Tpybonposoga

H.3 TnybuHy mHoroneTtHero ottansaHma MMI noa LEeHTPOM ropAYero M TenI0ro Ha3eMHbIX
TpybonpoBoaoB H:, PacnofoXeHHbIXx Ha yyacTKax ¢ MMI cauBatoweroca Tvna, cneayet
paccunTbiBaTb NO popmyne (CM. pacHeTHY CXeMy Ha pUCYHKe H.16):

b | 42K, 7.1 ; .
H, =00, JuW——"—+5 -5, |
I J (H.8)

S
L
roe o, - 6e3pasmepHbii napameTp, onpefensAemblii No Homorpamme (PUCYHOK H.4a) B

3aBMCMMOCTHM OT AnameTpa Tpybbl dp = 2rp;

2 - 6e3pasmepHbl MapameTp, onpeaensembii MO Homorpamme (pucyHok H.46) B

3aBUCUMOCTM OT LUMPWUHBI bins N TONLWMHDI Ojns NIOCKOFO TENJION30ATOPA, M;
p=1+0,033To - noNpaBoYHbIN KOIPPULMEHT, y4MUTHIBAIOLLNI OTTOK TENIA B MEP3/YIO 30HY;

Lvy - yoenbHble 3aTpaTbl Tenia Ha OTTaMBaHMe TPyHTa, onpeaenstorca no ¢opmyne (H.9),
BT-u/m3;
S5 - 9KBMBANEHTHbIN cnoi, onpegensetca no ¢opmyne (H.10), m.
W, —W, .
Ly = Lp; 2+ 05C,T, - 24C T,
T e (H.9)
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S | Qg | Py. HAMMI cmBaromeroca THma
3 —-l ‘._,..,-, --”. =t X -\ v
Oty e + Hy Ha MMI HecomBaromeroca tmmna (H.10)
a 6
2
105
]
1,00 g
B
o 0,90 |
— Oinr =0~
0.80 < P 0 5
7 0.80 %h;’
910,75
0,70 070 -
500 7200 200 1100 d'p..lﬂd P 5 & 7 M#

PucyHok H.4 - Tpaduku pna onpepeneHns koapduumneHTos o2 (a) u B2 (6) npu pacyerte
MHorosneTHero otTtausaHua MMI nog Tensnbimu n ropaummm Tpybonposogamm

IIpuioxenue 11
(00s13aTeILHOE)

OnpeaeneHne TemnepaTtypHoro koapopuymneHTa

MN.1 TemnepatypHbin KO3pduuneHT y: onpegensertca no bopmyne

7, = L1510 +v?) = 1,61v,fla(T/v), (n.1)

roe T - ANNTENIbHOCTb 3KCMNyaTauMmn COOPYKEHUs, NeT;
V - KO3 dULMEHT BapmaLMm HecylLLen cnocobHocTH, be3pasmepHblid.

NMpumevaHue - Ecany: <0, cnegyeT npuHUmaThb y: = 0, B JAHHOM Cay4ae NpUMeHATb npuHumn | npu
NPOEKTUPOBAHUM OCHOBaHMA PyHAAMEHTOB He AOMNYCKAeTCA, ciedyeT NpeaycMoTPeTb AONOJHUTENbHOE
OXNAXKAEHWNE TPYHTOB MM UCNOAb30BaThb || NpUHLMN cTpomTENbCTBA.

M.2 KoappurumneHT Bapraummn HecyLLen cnocobHOCTU OCHOBAHKUA BbluUcasieTca No ¢opmyne

v=045(, -T,)/ 4] °oD, [T, -T,, -C (T, - T, )], n.2)

roe be- TEMNEPATYpPa Ha4Yana 3aMepP3aHNA TPYHTa, OC, onpeagenAaeman CornaCHO NpuaoXKeHno

o

To - pacyeTHaa  cpegHerogoBas  Temnepatypa Ha  BepxHel  NOBEPXHOCTU
MHOroNeTHEMEP3/NI0r0 TPYyHTa B OCHOBAHWKM coopyxKeHua, °C, onpeaensaemas COrMacHoO
npunoXxeHuto 4, oNA OCHOBaHMM ONOP SIMHUIK 3NeKTponepesaym, aHTEHHO-MayTOBbIX ONop U
TpybonpoBoaos T'o NPUHMMAETCA PaBHOM CpeaHEeroaoBoM TeMmnepaType MHOrOIeTHEMEP310ro
rpyHTa To, onpenensieMon CornacHo NPUNOXKEHUIO I.
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A- aMnanTyaa Ce30HHbIX KonebaHui TemnepaTtypbl HAPY>XHOIFo Bo3Ayxa, OC, onpegenAaemasn
KaK MNos1lypa3HOCTb 3HaYeHuU Cpeﬂ,HeMeCﬂHHOVI Temnepartypbl Camoro Ttenaoro M cCamoro
XonoaHOro mecaua no cn 131.13330,'

G - CpeAHee KBaApaTUYecKoe OTK/IOHEHWE CpeaHEerofoBOM TemnepaTypbl HapyXKHOro
BO34yXxa, °C, onpeaensemoe no Tabauue N.2;

Dme - KO3GPUUMEHT 3aTyxaHUs CAYYaMHbIX KoJsiebaHui TemnepaTypbl C raybuHom,
6e3pa3mepHblin, onpegensembiii no Tabanue MN.1 U NPUHUMAEMbIN PaBHbIM Dy Ans cToN6YaTbIX
N NEHTOYHbIX PyHAAMEHTOB U De - ANA CBAMHbIX;

Tme - pacyeTHaa TemnepaTypa MHOroJIeTHEMEP3Noro rpyHta, °C, onpeaensemasa no
YKa3aHMAM 7.2.7: AN OCHOBAHW COOPYKEHUI C XON04HbIM noanonbem no ¢opmyne (7.4), ana

OCHOBAHWIN OMOP NMHUWA 3NEeKTponepenayn, aHTEHHO-MAYTOBbIX onop M Tpybonposoaos no
dopmyne (7.7) v npUHUMaemasn paBHOW Tm ANA CTONOYATBIX U NEHTOYHBbIX GYHAAMEHTOB U T, -
ANA CBaMHbIX;

C - koapduumenT, rpaa’’?, npuHMMaemblii pasHbim 0,24 ana cBalHbIX GyHAAMEHTOB, a ANA
CTON6YATLIX M IEHTOUHbIX - B 3aBMCMMOCTU OT BUAA FPYHTa nog nogowsoi ¢yHaameHTa: 0 - ana
KPYNHOOBA0MOUYHbIX M NecyaHbIX rpyHToB, 0,19 - ana cyneceit 1 0,29 - ANA CYrNMUHKOB U TNH.

Tabnunuya M.1-KoapdpuumeHTol 3aTyxaHMA caydyaiiHbIX KOnebaHuit TemnepaTypbl € rybuHoiM

3HayeHusn

- CO,S (qO,S)

KoadduunenTsl =™ 9600 [ 2000 | 3000 | 4000 | 6000 | 8000 | 10000 | 15000 | 20000

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

Dm 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) | (0O,66) | (0,60) | (0,55) | (0,50) | (0,41) | (0,36)

YcnoBHble 0603HauyeHusA: z - rAybuHa 3an0KeHusa nogowsbl GyHAAMEHTA OT MOBEPXHOCTM
MHOFOIETHEMEP3/10T0 TPYHTa, M; Cf - OBbEMHAA TenN0eMKOCTb Mep3/oro rpyHTa, xw/(m3-°C); As -
TEnNoNPoOBOAHOCTb MeP3/0ro rpyHTa, Br/(m-°C).

Tabnuuya .2 - CpeagHee KBagpaTUUeCcKoe OTK/IOHeHUe cpeaHei roaoBo Temnepatypbl
Hapy»XHOro Bo3ayxa G
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MeTeocTaHuuA tupora, | Aonrora, o, °C MeTeocTaHuua Lupora, | Alonrota, o, °C
rpag rpag rpag rpag
1 2 3 4 5 6 7 8
AmypcKas obnactb
bomHak 54,7 128,9 | 0,83 |CkoBOpoOAMHO 54,0 124,0 0,86
O»anunaa 53,3 124,0 | 0,88 |TbiHAa 55,2 124,7 0,93
Epodeit NaBnoBny 54,0 121,9 | 0,88 |YHaxa 55,0 126,8 1,00
3en 53,8 127,2 | 1,07 |YcTb-HioKrKa 56,6 121,5 0,83
Marparauu 53,5 125,8 | 0,79 |YepHaeso 52,8 126,0 0,80
HaropHbii 56,0 124,8 | 0,88 |9knmuaH 53,1 133,0 0,84
ApxaHrenbcKaa obnactb
ABpPaMOBCKMIN ManK 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
MpKyTcKasa obnactb

Anbirgrep 53,6 98,2 0,82 [Kauyr 54,0 105,9 0,78
banaraHckK 53,7 106,3 | 0,84 |KupeHcK 57,8 108,1 1,29
Boaaibo 57,9 114,2 | 1,15 |[Mama 58,3 112,8 1,13
BbpaTck 56,3 101,8 | 1,19 [HuKHeypuHCK 54,9 99,0 0,91
BepxHAaa NyTtapa 54,2 100,0 | 0,81 |OpawnHra 56,1 105,8 1,06
EpboraueH 61,3 108,0 | 1,44 |Taiwert 56,0 98,0 1,12
Huranoso 54,8 105,2 | 0,98 |TaHry# 55,4 101,0 0,99
3uma 53,9 102,1 | 0,93 [TaHxow 51,5 105,0 | 0,71
Mka 59,3 106,5 | 1,34 [TynyH 54,5 100,6 | 0,87
WMHra 53,0 102,0 | 0,65 [YcTtb-Unumck 58,0 102,7 1,35
MpKyTCK 52,3 104,4 | 1,10 |YcTb-YAa 54,5 103,3 0,87
Ka3auunHck 56,3 107,5 | 1,20 [Xamap-OabaH 51,5 103,6 0,78
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MeTeocTaHuuA tupora, | Aonrora, o, °C MeTeocTaHuua Lupora, | Alonrota, o, °C
rpag rpag rpag rpag

1 2 3 4 5 6 7 8
Kamuarckas obnactb

Nua 55,6 155,6 | 0,75 |lMeTponaBnoBCK- 53,0 158,7 0,55
KamuaTtckuin

HwnKonbckoe 55,2 166,0 | 0,50 |Cemaunku 54,1 160,0 0,54

O3epHan 51,5 156,5 | 0,63 |YcTb-KamuaTck 56,2 162,7 0,74
Pecny6auka Kapenus

Kemb 65,0 34,8 1,19 |FpmnanHo 65,9 34,8 1,31
Pecny6nnka Komu

BopkKyTa 67,5 64,0 1,35 |TpounuykKo-lNeyopckoe 62,7 56,2 1,11

CbIKTbIBKAp 61,7 50,8 1,03 |YcTtb-Unnbma 65,4 52,3 1,28
KpacHoapcKui Kpaii

AraTa 66,9 93,5 1,31 |Ecce#t 68,5 102,4 1,28

Balkut 61,7 96,4 1,42 |Urapka 67,5 86,6 1,33

BaHaBapa 60,3 102,3 1,50 |HopunbcK 69,5 88,3 1,49

BepxHe-UmbaTtcKoe 63,2 88,1 1,47 |TypyXaHCK 65,9 88,1 1,23

BonouaHkKa 71,0 94,5 1,41 |Typa 64,3 100,2 1,17
MarapaHckaa obnactb

ATka 60,9 151,7 | 1,19 |MaragaH, Haraesa| 59,55 150,78 | 0,74

byxTa

KenoH 64,0 158,9 | 1,02 |CeimuaH 62,92 152,42 | 0,96
MypmaHckas obnactb

Kona 68,8 33,0 1,29 |MypmaHcK 69,0 33,0 1,17

HeHeuK1 aBTOHOMHDbI OKpPYr
Ampgepma 69,8 61,7 1,49 |Manble Kapmakynebl 72,4 52,7 1,30
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WWwnpoTa, |donroTa, WwnpoTa, | donroTa,
MeTeocTtaHuuA o, °C MeTteocTaHumA o, °C
rpag rpag rpag rpag
1 2 3 4 5 6 7 8
KaHuH Hoc 68,7 433 1,13 |Hapban-Map 67,6 53,0 1,43

NepmcKasa obnactb

Bbucep 58,5 58,9 0,89 [YepabiHb 60,4 56,5 1,08

TaiimbIpCKMit aBTOHOMHbIU OKpYr

LdyanHka 69,5 86,3 1,35 |o. FloNIOMAHHbBIN 79,6 90,6 0,98

Mm. E.K. Pepgoposa 77,7 104,3 | 1,11 |o. AmnKcoH 73,5 80,2 1,33

XaHTbl-MaHCUIACKMIA aBTOHOMHDI OKpYT

Cypryt 61,4 73,5 1,16 |XaHTbl-MaHCcUINCK 61,1 69,1 1,10

XabapoBcKuit Kpaii

ApKa 60,1 142,3 | 0,81 [HukonaeBcK-Ha-Amype 53,1 140,7 0,58
AsH 56,5 138,2 | 0,70 |o. Bonbloit CaHT 54,8 137,5 0,70
boropopackoe 52,4 140,5 | 0,74 |OxoTck 59,4 143,2 0,73
bypyKkaH 53,0 136,0 | 0,93 |Coduiickunii npumnck 52,3 134,0 0,85
[Bactoru 47,7 136,2 | 0,79 [Toko 56,3 131,1 1,10
lyra 52,7 137,5 | 0,98 |Tpouukoe 49,5 136,6 0,73
Um. Monuubll 52,4 136,5 | 0,88 |YeKyHaa 50,8 132,2 0,95
OcuneHKo

YutuHcKaa obnactb

AKLa 50,3 113,3 | 0,78 [Kbipa 49,6 112,0 | 0,63
Amaszap 53,7 120,7 | 0,78 [HepumHCKMIA 3-4, 51,3 119,6 0,70
bopssa 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
KpacHbiit Ynkoi 50,3 108,8 | 0,78 [YuTa 52,0 113,3 0,98

YyKOTCKMIN aBTOHOMHbIA OKpYr
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MeTeocTaHuuA tupora, | Aonrora, o, °C MeTeocTaHuua Lupora, | Alonrota, o, °C
rpag rpag rpag rpag
1 2 3 4 5 6 7 8
AHaabIpb 64,8 177,6 | 1,23 |Mbic lUmnarta 68,9 180,6 1,22
B. AMbapumnK 69,6 162,3 | 0,92 |o. BpaHrena 71,0 178,5 0,98
byxta lMpoBuaeHma 64,4 173,2 | 0,97 |YcTtb-Onoi 66,6 159,4 0,97
NnupHeit 67,3 169,0 | 1,20 (YaneH 66,2 190,8 1,48
MapKoBo 64,7 170,4 | 1,00 |9rBeKUHOT 66,4 179,1 1,04
Pecny6auka Caxa (Akytusa)
AnpaH 58,6 125,0 | 1,11 |OneHekK 68,5 112,4 1,21
Amra 60,9 132,0 | 1,17 |Canrap 64,0 127,5 1,00
becTaxckan 65,3 124,1 1,09 |Cackblnax 71,9 114,1 1,19
3Bepodepma
BepxoAHCK 67,5 133,3 | 1,07 |CaxaHpayKa 69,8 128,1 1,20
Butum 59,5 112,6 | 1,43 |CereH-Kioenb 64,0 130,3 0,90
BopoHuoBo 59,6 147,6 | 0,80 [CuKktax 69,9 125,1 1,23
BocToyHan 63,2 139,6 | 0,87 [Cobonon 67,1 126,8 1,31
Oapnup 64,2 148,0 | 1,12 |Coro-Xas (YcTb-Bunioi) 64,3 126,5 1,04
denaHkup 63,8 145,6 | 1,00 |CyxaHa 68,8 117,9 1,32
JdenyTtaTckuit 69,3 139,7 | 0,97 |CionbatoKap 63,2 113,6 1,38
HKuraHck 66,8 123,4 | 1,07 |CioptoH-Kioenb 65,0 130,7 1,05
Kunmnpa 70,1 113,8 | 1,15 [Tukcu 71,7 128,7 1,26
3anagHas 62,9 138,5 1,07 [Tyoin-Xasn 62,5 111,2 1,45
3bIpAHKa 65,8 150,8 | 0,91 |YcTtb-Mas 60,4 134,5 1,00
Komaka 60,2 111,5 | 1,29 [XaTblpbik-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
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MeTeocTaHuuA tupora, | Aonrora, o, °C MeTeocTaHuua Lupora, | Alonrota, o, °C
rpag rpag rpag rpag

1 2 3 4 5 6 7 8

MupHbI 62,5 114,0 | 1,29 |YymnypykK 64,2 116,9 1,20
MaHrkapa 68,0 123,0 | 1,22 |lWenaroHupbl 66,3 114,3 1,12
HaropHbiv 56,0 124,9 | 0,97 |31k 66,0 117,4 1,33
Hiopba 63,3 118,3 | 1,34 [AryTck 62,1 129,5 1,15
OmsKoH 63,3 143,2 | 0,98 |AponbuH 67,1 108,5 1,54

fimano-HeHeuKUii aBTOHOMHDI OKpYr

Mbigoama 70,9 78,5 1,40 |Canexapg 66,6 66,6 1,46
Mappe-Cane 69,7 66,8 1,39 |TasoBcKuUi 67,5 78,8 1,33
Hagbim 65,6 72,5 1,22 [Tambeit 71,5 71,8 1,14
o. benbii 73,3 70,7 1,47 |Tapko-Cane 64,9 77,8 1,27
Hbiga 66,6 73,0 1,46 |YpeHroit 66,0 78,4 1,50
Monymn 66,0 68,7 1,44 |XapacaBai 71,2 66,9 1,59

Yg - NO TPYHTY;

Ipuiaoxenune P
(cmpaBouHoe€)

OcHoBHble 6yKBeHHble 0603HaYeHUA BeIMUUNH

KoagppuyueHmesi HadexcHocmu u ycaosuli pabomei

Yn - NO HA3HAYEHUNIO COOPYHKEHUA;

Yk - No BuAy GyHAAMEHTOB;

Yc - KO3 dULUMEHT ycnosuii paboTbl;

Yt - TeMNepaTypHbIN KOIPPULMEHT ycnosuin paboTbl;

Yeq - CEMCMUYECKUI KOIDPULMEHT YCNOBUI PaboThbl;

Yaf - KOIOOMLMEHT YCNOBUI CMEP3aHUA TPYHTOB C GyHAAMEHTOM;

Yp - KO3OOULMEHT yCNOBUI paboTbl OTTAMBAIOLLETO FPYHTA.
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dusuveckue u mennod)u3u14ec1<ue XapakmepucmuKu epyHmoese

An - HOPMATUBHbIE 3HAYEHNA XaPaKTEPUCTUK]

Y, - PacyeTHble 3HaYEHMA XapPaKTEPUCTUK;

7

- CpeaHne 3HAYEHUA XapPaKTEPUCTUK;

oL - 4OBEpPUTENbHAA BEPOATHOCTb (06ecneyeHHOCTb) PacyeTHbIX 3HAYEHMI XapaKTePUCTUK;
Wiot - CYMMapHan BAAXHOCTb MEP3/10r0 rPyHTa;

Wi - BNIa¥KHOCTb MEP3/10T0 FPYHTa 3a CYET NeAAHbIX BKAOYEHNN;

Wic - BNaXKHOCTb MEP3/10r0 rPyHTa 3a CYeT NOPOBOro bAa (NbAa-uemeHTa);

Wm - BNaXKHOCTb MEP3/10r0 rPyHTa, PAcno/IOXKEHHOTO MEXKAY NbANCTbIMU BKIIOYEHUAMU;

Ww - BNaXHOCTb MEP3/10r0 rPyHTa 3a CYET HesamepsLlen Boabl (cogeprkaHne HesamepsLuen
BOAbI);

Wp - BNAXKHOCTb FPYHTA HAa rpaHuLe NAacTMYHOCTU (pacKkaTbiBaHMA);
itot - CYyMMapHas NbAUCTOCTb MEP3/0ro rPyHTa;

ii - NbANCTOCTb FPYHTA 3a CYET IeAAHbIX BKNOUYEHUI;

fic - NbAUCTOCTb FPYHTa 3a CYET NOPOBOrO NbA3;

Sr - cTeneHb 3anonHeHUA obbema Nop Mep3Nnoro rpyHTa NbAOM UM HesamepsLlein BoAow
(cteneHb BnaxkHOCTH);

lp - YNCNO NNACTUYHOCTU FPYHTA;

lom - OTHOCUTENIbHOE COAEP’KaHME OPraHNYECKOro BELLECTBA;

Dsql - CTENEHDb 3aCO/IEHHOCTM MEP3/10T0 TPYHTA;

Cp - KOHLLEHTPALMA NOPOBOro PacTBOpPa B 3aCO/IEHHOM FPYHTE;

P - NNOTHOCTb IPYHTa;

Pf - TNOTHOCTb MEP3/10r0 FPYHTA;

Pdf - TNOTHOCTb MEP3/10r0 FPYHTa B CYXOM COCTOAHUM (MNOTHOCTb CKesleTa Mep3/10ro rpyHTa);
Pd,th - NIOTHOCTb TaNOr0 FPYHTa B CYXOM COCTOAHUM (MNOTHOCTb CKeleTa rpyHTa);

Ps - NIOTHOCTb YaCTUL, FPYHTa;

Pi- NAOTHOCTb NbAa,;
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Pw - NJIOTHOCTb BOAbI;
ef - KOapPUUMEHT NOPUCTOCTM MEP3/IOTO FPYHTA;

Af - TENNONPOBOAHOCTb FPYHTA B MEP3/I0M COCTOAHUMU;

Ath - TENNONPOBOAHOCTb FPYHTA B Ta/IOM COCTOSHUY;

Cs - 06beMHanA TENNIOEMKOCTb FPYHTA B MEP3/1I0M COCTOSHUW;
Cih - 06bEMHAA TENNOEMKOCTb FPYHTa B Ta/IOM COCTOAHMUMN.

LepopmayuoHHO-MPOYHOCMHbIE XAPAKMepPUCMUKU U CONPOMUBaAeHUs MepP3sbiX 2pyHMOo8 Ha
cunosvle so3delicmsus

E - moaynb gedbopmaumm rpyHTa;

Ceq - IKBUBAIEHTHOE CLLENIEHNE MEP3/IOTO FPYHTa;

CL - NpeaenbHo ANNTeNbHOEe 3HaYeHWe yAeNbHOro CUuenieHns Mep3oro rpyHTa;
Csh - CLLeNIeHMe OTTaMBAIOLLLErO FPYHTA;

QL - NPefeNnbHO AANTeNIbHOE 3HAYEHME YI1a BHYTPEHHEIO TPEHWUA MEP3/10ro FPYHTa;
(sh - YTON BHYTPEHHEro TPeHUA OTTanBaAIOLLLEro FPyHTa;

My - KO3GOULMEHT CHUMAEMOCTU MEP3NOTO FPYHTa;

Mth - KOIOOUUMEHT CXHMUMAEMOCTU OTTAMBAIOLLErO FPYHTa;

& - OTHOCMTEeNbHOE CXKaTue Nbaa;

Eth - OTHOCUTENbHAA AedopMaLUA OTTAUBAIOLLLETO FPYHTA;

1 - KO3OOULMEHT BASKOCTU MEP3/10r0 rPYHTa;

Oy - Npeaen TEKy4ecT Mep3/oro rpyHTa;

Awh - K03OPUUMEHT OTTauBaHMA MEP3/IOro rPYHTa;

R - pacyeTHOEe gaBneHUe Ha Mep3/bii TPYHT (CONPOTUBAEHNE MEP3/IOTO FPYHTa HOPMabHOMY
NaB/IEHNIO);

Raf - CONPOTMBAEHME MEP3Oro FPYHTA CABUTY MO NOBEPXHOCTU CMEP3aHNA C PYHAAMEHTOM;
Rsh - CONPOTUBNEHNE MEP3/IOTO FPYHTA CABUTY MO FPYHTY UM FTPYHTOBOMY PacTBoOpY;

Rshi - CONPOTUBAEHME CABUTY /ibAa MO MOBEPXHOCTU CMEP3aHUA C FPYHTOM WM FPYHTOBbLIM
pacTBOpOM;
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Th - YAENbHAA KacaTeIbHan cMna Ny4yeHUs NPOMep3atoLLero rpyHTa;

Psh - YAENbHOE HOPMa/ibHOE AaBNEeHWE MOPO3HOIO NyYeHUn rPyHTa;

fn - yaenbHoe oTpuuaTeNbHOE TPEHME OTTAaUBAOLLErO MPYHTA HA NOBEPXHOCTU PYHAAMEHTA;
O - KO3pPUUMEHT fePopMaL MM CUCTEMBI «CBAA-TPYHT» HA FOPU3OHTA/IbHbIE YCUNMA.

Hazpysku u HanpaxceHua

F - pacyeTHas HarpysKa Ha OCHOBaHMUE;

Fu - Hecywana cnocobHoCTb (cMia NpeaenbHOro CoNPoTUBIEHMA) OCHOBaHMA GpYHAAMEHTOB;
Fh - pacyeTHas ropM3oHTaibHaA Harpyska Ha GyHAAMEHT;

Fh,u - NpeaenbHasa ropM3oHTaibHaA Harpyska Ha GyHAAMEHT;

Fin - pacyeTHasa cuna nyyeHus;

Fr- cuna, yaeprkmBatowwan GyHAAMEHT OT BbINy4YMBAHUSA;

Freg - CMNA OTPULLATENBLHOTO (HEFATUBHOTO) TPEHMUS;

Fs - pacyeTHble yCUAUA B SNEMEHTAX KOHCTPYKL MU COOPYKeHUA (PyHOamMeHTOB);
Ffd - NpeaenbHble YCUNUA B SN1EMEHTAX KOHCTPYKLUMUK;

Fup W Fut - Hecywaa cnocobHOCTb NPOEKTUPYEMOM M OMNbITHOM CBalA;

M - MOMEHT BHELLUHUX CUN;

Mgf - MOMEHT BHELWHWUX CWUA, BOCMPUHUMAEMbIN CMAAMU CMepP3aHUA FpyHTa No BoKoBOM
NoOBEPXHOCTU PYHAAMEHTA;

Mp vt M| - MOMEHTbI BHELLHMX CUA MO CTOPOHAM GyHAAMEHTa;

p - cpefHee gaBneHune nog noaowson GyHAAMEHT];

Po - cpeaHee JONONHUTENIbHOE AaBAeHue Nog nogowson GyHAAMEHTa;

g - paBHOMepHO pacnpeaeneHHan BepTUKaibHasA HarpysKa;

Gg - NpUpOAHOe (bbITOBOE) AaBNEHUNE B TPYHTE;

Gzp - AONOJIHUTENIBHOE BEPTUKA/NIbHOE HANPAXKEHME B FPYHTE (OT BECA COOPYKEHUA);
Ga - aTMOCcdepHoOe aaBneHue.

Ocadku (0egpopmayuu) ocHoBaHUSA

S - COBMeCTHas ocaaKa (aebopmauma) oCHOBaHMA U COOPYKEHUS;
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Su - NpeaenbHoO AoNYCTMMaa COBMECTHanA ocaaka (aedopmaums) oCHOBAHWUA N COOPYKEHUS;
Sf- 0CafKa NAacTUYHO-MEeP3/10r0 OCHOBaHMUS;

Sth - COCTaB/AKOLWLANA OCaAKW OTTaMBalOWEro OCHOBAHMA 3a cyeT npupogHoro (6bIToBOro)
NaBNeHus;

Sp - COCTaBNAIOLLAA OCaAKM OTTAaMBaAOLLErO OCHOBAHWUA MO AeNCTBMEM Harpy3Ku OT 34aHUS;
Sp,th - OCaZlKa YNNOTHEHMA NPEeABaPUTENIbHO OTTAsAHHOTO C/I0A TPYHTa;

Sad - BONOMIHUTENbHAA 0CagKa, 06ycnoBAEHHAA OTTaMBAaHUEM MEP3/IOr0 rPYHTa;

Sa M Sp - OCaZKM Kpaes PpyHAAMEHTa;

St - OCaiKa Mep3/10ro OCHOBaHWSA, 06YyCNOBNEHHAA NNACTUYHO-BA3KMM TEYEHUEM FPYHTA UK
NbAa;

V - CKOPOCTb OCaaKMN NAaCTU4HO-MeP3/10ro OCHOBAHUA.

lMapamempsl menaomexHUYecKUx pacyemos OCHoB8aHull

T - TemnepaTtypa;
To - pacyeTHadA cpeaHerof0BadA TemnepaTypa MHOroeTHEMEP3/I0ro FPYHTa;
To,n - HOPMATMBHAA CpeaHeroAoBasa TemnepaTypa MHOIOJIETHEMEP3/0ro FPYHTa;

T'» - cpeaHerogoBad TemnepaTypa MHOrONETHEMEP3/IOr0 rPYyHTA Ha €ero BepxHew
NoBEpPXHOCTY;

Tm,ze - PaCYeTHble TemnepaTypbl FPYHTOB B OCHOBAHUWN COOPYXKEHUS;
Tbf - TEMMNEPATYpPa Hayana 3aMep3aHna rpyHTa;

Tout - TEMNEPATYPA HAPY)KHOIO BO34YXa;

Tco - TEMMEpPATYpa BO3AyXa B NOAMNO/be 34aHNUA;

Tin - TEMNEPATYpPa B MOMELLEHNN;

T 1 Tin - CpegHME TEeMNepPaTypbl BO34YXa 33 NEPUOS, C OTPULLATENbHBIMU U MONOXKUTENbHBIMU
Temnepatypamu;

t - Bpems;
tu - PacyYeTHbIM CPOK IKCMNYaTALMN COOPYKEHUS;
kn - KO3PPULMEHT TENNOBOrO BAUAHUA COOPYHKEHUSA;

Olm,ze - KO3ODULMEHT CE30HHOTO M3MEHEHMA TEMMEPATYPbl IPYHTOB OCHOBaHMS;
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M - MoAyNb BEHTUNPOBAHUA NOANONbA 34aHUS;

Ro - conpoTusBneHune Tensonepesaye NePEKPbITUA Hag, NOAMNONbEM;

Ry, - conpoTuBneHune Tensonepesaye TeNI0M30aaUMKN TPy60ONpPOBOAOB;
Ly - TennoTa TanHUA (3amep3aHuA) rpyHTa;

Lo - ynenbHas Tennota $pas3oBbix NepexonoB BOAA-NeL.

leomempuyecKue xapakmepucmuku

B - wunpwnHa coopyrkeHus;

L - pnvHa coopyKeHUs;

a v b - CTOPOHbI NOAOLWBbLI GYHAAMEHT];

| - nnnHa ceau;

e - 3KCUEHTpUCHUTET;

A - nnowaab noaowsbl GyHAAMEHTA;

Aqgf - NOWaab NOBEPXHOCTM CMEP3aHUA FPYHTa C GyHAAMEHTOM;
Up - nepumeTp GyHOAMEHT];

l4 - rnybuHa 3apenku ceaii;

d - rnybuHa 3anoxeHusa pyHAamMeHTa;

dth - pacyeTHasa rnybuHa ce30HHOTo OTTaMBAHWUA FPYHTA;

dth,n - HOPMATUBHAA rNybNHA CE30HHOIO OTTaMBaHUA FPYHTA;
ds - pacyeTHasa rnybrnHa ce30HHOro NPOMepP3aHUA FPYHTa;

dfn - HOPMATMBHAA TNyOUHA CE30HHOIrO NPOMEP3aHUA TPYHTA;
h - TonwmMHa cnoA rpyHTa;

H - rnybuHa oOTTaMBaHWA TPyHTa B OCHOBAHMW COOPYMKEHMA 3a PaACYETHbIA CPOK €ero
aKCnAyaTauuu;

Hmax - MaKCMManbHan raybrvHa oTTanBaHUA rPyHTa NOJ COOPYIKEHUEM;
Hp,th - TNybUHa NpeaBapuUTENIbHOTO OTTaMBaHMA FPYHTa;
Z - rnybuHa 40 pacYeTHOro ypOoBHS.

bubauorpadpus
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[2] €N 11-104-97 UHKeHepHO-reoae3nyeckne usbiCKaHua Ana CTpOUTEIbCTBA
[3] CM 11-105-97 UHKEHEPHO-TreoNorMYeckne U3bliCKaHUA ans ctpomutenbcTea (4. |- Vi)

[4] CO 32-101-95 MpOEeKTMpPOBaHUE M YCTPOMUCTBO GyHAAMEHTOB OMOP MOCTOB B paMoOHaXx
pacnpocTpaHeHUA BEYHOMEP3/bIX FPYHTOB

[5] CM 52-101-2003 beToHHble U Kene30b6eTOHHble KOHCTPyKuuu 6e3 npeaBapuTencHoro

HanpAXeHWsa apmaTypbl

KntoueBble c/10Ba: MHOrONETHEMEP3/bINA MPYHT, OCHOBaHMA, GyHAAMEHTbI, NPOEKTUPOBAHME.
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