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Mpenucnosue

Lenn » npuHuunet crangaptusaumu 8 Poccuitckon depepauun ycraHoBneHs deaepanbHbiv
3aKOHOM OT 27 aekabpsa 2002 r. Ne 184-03 «O TexHUUECKOM perynuposaHuv», a npaBuna paspaboTtkm —
nocraxoeneHuem Mpasutensctsa Poccuitckoit Gepepaunm oT 19 Hosbps 2008 r. Ne 858 «O nopAgke
pa3paboTku ¥ yTeepxaeHuUst CBOA0B NPasnny.

CseneHuA o cBoae npaBun

1 UCNONHUTENN - HayuHo-uccneaoBaTenuCkuin, MPOEKTHO-N3LICKATENbCKUA U KOHCTPYKTOPCKO-
TEXHONOMUHECKUIA UHCTUTYT OCHOBAHWA U NOO3EeMHbIX CoopyxeHnut um. H.M. FepceBanosa — WHCTUTYT
OAO «HU «Crputenscrao» (HUMOCT um. H.M. Mepcepatiosa)

2 BHECEH TexHu4yeckym KOMUTETOM NO cTanaapTuaaumm (TK 465) «Ctpoutenscrson

3NOArOTOBNEH « yTtBepxaewnio [lenapTamMeHTOM  apxWTeKTYphl, CTpouTensctea U
rpafoCcTPONTENbHON NONMTUKN

4 YTBEPXAEH npukasom MwuHuUCTEpCTBA pervoHanbHoro passutna Poccuitckon depepauuu
(Munpervon Poccuu) oT 29 nexkabpst 2011 r. Ne 622 v seeaeH B aenricteue ¢ 1 siHBapa 2013 .

5 SAPETCTPUPOBAH ®defepanbHbiM  areHTCTBOM MO T@XHUMECKOMY  PErynvpoBaHWIO U
meTponorum (Pocctangapt). [Mepecmotrp CI 25.13330.2010 «CHuM  2.02.04-88 OcHosaHus #
DYHOAMEHTbI HA BEHHOMEPS3IbIX PYHTaX»

Unopmayus 06 usMeHeHUAX K Racmoawiemy ceoly npasun nybnukyemes 6 exez200Ho U3dasaeMom
UH(bOPMAYUOHHOM  yKka3amene «HayuoHanbHeie CMand0apmbly, 8 mMEeKCm USMEHeHU( U NoMpagok —
8 EXEMECAYHO U30a8aeMbiX UHGOPMAUUOHHBIX yKasamensx «HayuowanbHble cmaHlapmei». B cnyyae
epecmompa (3aMeHbl) ulu omMeHs! Hacmosawez0 ceoda npaeusl coomeememeyiowee ysedomnerue bydem
onybnuKosaHo 8 exeMecayHo u30aeaeMoM UHGHOPMAaLUUOHHOM ykalamene «HauuoHanbHele cmandapmei».
Coomeemcemeyrowias uHgopmayus, yeedoMNeHue U MeKcmbsl PasMewaiomcs makke 8 UHGOPMaUUOHHOL
cucmeme obwezo none3oeanua — Ha oduyuanpHom calime paspabomuuxa (Murpezuon Poccuu) e cemu
Mumeprem

© Munperuox Poceum, 2011

HacToRWMA HOPMAaTKBHLIN AOKYMEHT HE MOXET GbiTh NONHOCTBIO UM HYACTUNHO BOCNPOU3BEAEH, TUPAXNPOBAH ¥ PACNPOCTPaHEH
B Ka4ecTBe OhULIMANLHOTO U3AaHNA Ha TeppuTopun Poccuiickoi deaepatiuv 6e3 paspewenua MuHpernowna Poccun
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Beenenne

Hactosamuii cBOA npaBun sABASETCE AKTYyadH3HPOBAHHOW pemaKuuei
CHuIT 2.02.04-88 «OcHoBaHHA ¥ (yHOAMEHTHl H& BEYHOMEP3NBIX PYHTAX»
OcHoBanueM s pa3paGoTKH HOPMATHBHOIO JOKYMEHTa sBIaeTcs DenepanbHuIit
3akoH or 30 ngexabps 2009 r. Ne 384-03 «TexHuueckudf pernameHt
0 Ge3onacHOCTH 30aHHI H COOPYKEHUIH».

AkTyanusauus BBINIOJIHEHA COTPYIHUKAMH HUHMOCII HM.
HM. I'epceBaroBa — uHcTuTyToM OAO «HUL] «CTpontemsctsoy (I-p TEXH.
Hayk B.II Ilempyxun, xaup, texH. Hayk O.4. Llynamees, B.E. Konaw -
PYKOBOIMTENH TEMBI; NOKTOpa TeXH. Hayk B.B Baxonoun, JI.P. Cmasnuyep;
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CBOJ IIPABHJI

OCHOBAHHA H PYHAAMEHTBI HA BEHHOMEP3JIbIX 'PYHTAX

Soil bases and foundations on permafrost soils
Jlata seenenusn 2013-01-01

1 O6aacThL npaMeHeRNd

Hacroammit cBox npaBui pacnpocTpaHsercs Ha HPOSKTHPOBaHHE OCHOBAaHMH H
(ynnaMeHTOB 3maHMH W COODYXeHHI, BO3BOOMMBIX Ha TEPPHTOPHHM pAacHpOCTPaHEHHs
BEYHOMEP3JIBIX (MHOTOJIETHEMEP3BIX) IPYHTOB,

Hacrosumit con mpasui, kpoMe 4.1-5.7, He pacnpoCTPaHAETCs Ha NPOEKTHPOBAHHE
OCHOBAHHMH TIMIPOTEXHMUYECKHX COOPYKEHMH, 3eMIAHOTO MONOTHAa AaBTOMOGHIBHEIX W
XKEJIE3HBIX NOPOr, aPOAPOMHBIX TOKPHTHH W (YHIaMEHTOB MAallHH ¢ XHHaMHYECKHMH
Harpy3Kamu.

2 HopMaTHBHEIE CCBUIKH

B HacTosmieM cBone NpaBWI NpPHBENEHH! CCHUIKM Ha CHCAYIOIIME HOPMATHBHBIE
JIOKYMEHTEL

CI114.13330.2011  «CHuII II-7-81* CrpounrensctBo B ceficMHUdecKknX paifoHax»

CI120.13330.2011  «CHulI 2.01.07-85* Harpysku w Bo3gefcTBHA»

CI122.13330.2011  «CHull 2.02.01-83* OcroBanus 35aHUl ¥ COOPYKEHHID»

CIT124.13330.2011 «CH#II 2.02.03-85 CaaitHble GyHIaMEHTBD

CI28.13330.2012 «CHulIl 2.03.11-85 3ammra CTpOMTENBHBIX KOHCTPYKUMH OT
KOPPO3HK»

CI135.13330.2011  «CHull 2.05.03-84* Mocrsl 1 TpyGbi»

CI136.13330.2012  «CHuII 2.05.06-85* MaructpansHbie TpyGOnpoBOasD

CII 47.13330.2012  «CHull 11-02-96 MuxeHepHEIe H3BICKAHHA N4 CTPOHTERLCTBA.
OCHOBHBIE MONOXEHUSD

CI150.13330.2012  «CHwnlI 23-02-2003 TeruoBas 3auiTa 3AAHHN»

CI163.13330.2012  «CHHuIT 52-01-2003 BeToHHEIe H JKeNe3006TOHHbIE KOHCTPYKLHH,
OCHOBHEIE NOJIOKEHUS»

CI164.13330.2011  «CHulI II-25-80 Hepessutbie KOHCTPYKLHHN

CI1 116.13330.2012 «CHuII 22-02-2003 WKeHepHas 3anUTa TEPPUTOPHIA, 30aHMMH 1
COODYIKEHHH OT ONacHBIX reoNOrHYeckuX mpoueccos, OCHOBHBIC
HONOKESHHA»

CIT 131.13330.2012 «CHulI 23-01-99 CtpoutenbHas KIMMAaTONOTHA»

FOCT P 53582-2009 I'pysTel. MeTon  onpeneneHHs  CONMPOTHBICHHS  CHBUTY
OTT2HBAIOUINX FPYHTOB

T'OCT P 54257-2010 HageXHOCTb  CTPOMTENBHBIX KOHCTPYKUMH M  OCHOBaHHIA.
OCHOBHEIE MOIOXKEHHA 1 TPEHOBaHHA

I'OCT 5686-94 I'pyHTEL. METOABI MONIEBEIX HCNIBITAHMH CBAAMHU

TFOCT 12248-96  I'pyntel. MeTozsl 1aGopPaTOPHOTO ONMpEACIEHNA XaPAKTEPHCTHK
TPOYHOCTH U AeHOPMUPYEMOCTH

H3zanne opannansuoe
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TOCT 19912-2001 I'pysrei.  Mertoapl  MONeBbIX

I'OCT 20276-99
T'OCT 20522-96
T'OCT 24586-90
T'OCT 24846-81

FOCT 24847-81

HCTBITAHMA  CTATHYECKUM H
JMHAMUYECKUM 30HAHPOBAHHEM
I'pyatsi. Metogsl  MONEBOroO
TIPOYHOCTH ¥ AeHOPMHPYEMOCTH
Ipyurei. Meroasl cratHeTHYeckoii 06paGOTKH  pesynbTaToB
HCIBITaHUH

T'pyntel. Metoapl 1aGopaTOpHOro onpeAesneHHs XapaKTepHCTHK
MPOYHOCTH U AeHOPMHPYEMOCTH MEP3IBIX FPYHTOB

I'pynte. Merons! usMepenns nedopmauuil ocHoBaHui 3maHuil ¥
COOPYKECHRHH

I'pynTel. MeTon onpeaenesua riryOuHEl CE30HHOTO MPOMEp3alHa

ONpPENENECHH  XAPAKTEPHUCTHK

I'OCT 25100-95 T'pynrsl. Knaccuduxauus

FOCT 25358-82  I'pyHTHI. MeTOXR NONEBOI0 ONPEACHCHHA TEMIIEPATyPhl

FOCT 2626284 TI'pynrsl. Metox mnoneBoro onpeaeiNeHHs IIyOHHBI CE30HHOTO
OTTaHBaHHA

I'OCT 27217-87 T'pyntel. MeToR moneBoro ONpEeAeNCHHs YAEABHBIX KacaTeAbHBIX

CHJI MOPO3HOTO Iy4EeHHS
I'pyare.  Meron  naboparopHoro
IYYHHHCTOCTH

FOCT 30416-96 TI'pynrsl. JlabopaTopHble ucnbiTaHus. Ob1pe NONOXKEHUS
I'OCT 30672-99 [pynrtei. onepsie ucnpiTanus. O6uIHe NOMOKEHUS

IMpumeuanne —Tlpu noab30BAHMN HACTOAMIMM CBOZLOM NPAaBH LENECO06Pa3HO IPOBEPHUTD AcHCTBHE
CCBUIOYHBIX CTAaHIAPTOB M KIACCHOUKATOPOB B MH(OPMALMOHHOH cucreMe oOmero Noss30BAHHA — Ha
odHuHMaTEHOM calfTe HauHOHANLHOrO opraia Poccuiickoif dexepaliy N0 cTaHIApTH3aLKMK B ceTH HHTepHeT Win
FIO &KETONHO W3NaBasMoMy ykasaremo «HaupioHanbHble CTAHAAPTEI», KOTOPBUT OMyG/IHKOBAH N0 COCTOAHHIO HA
| AHBaps TEKYIIErO IoAg, H MO COOTBETCTBYIONIMM EKEMECSUHO M3LABACMBIM WH(OPMAILIMOHHEIM YKA3aTelIsM,
onyOMMKOBAHHEIM B TeKymieM rofy. Ecmm CCRUIOWHBIN NOKYMEHT 3aMeHEH (W3MEHEH), TO NpH NONb30BAHKH
HaCTOALIMM CBOXOM IIDAaBHI  CHEXYeT PYKOBOACTBOBATHCA 3aMEHEHHBIM (M3MEHEHHEIM) JOKyMeHTOM. Ecam
CCBUIOUHBIH JOKYMEHT OTMEHeH (3 3aMEHEI, TO TIONIONKEHHE, B KOTOPOM JaHa CChITKA HA HEro, MPHMEHAETC B
4acTH, HE 3aTPArHBAlOMIel 3Ty CCBUIKY.

T'OCT 28622-90 ONpEe/ieNIeHNst  CTEINEeHH

3 TepMuHbLI 1 onpenesIeHus

OHPGHCHEHHR OCHOBHBIX TCDMHHOB IPUBCACHEI B NIPHITOKCHUH A.

4 O6mme noJIoXKe N

4.1 OcHoBaHuA ¥ QYHIAMEHTHI 34aHUHA U coopymeﬂuﬁ‘, BO3BOAHMMEIX Ha TEPPHTOPHH
PacnpoCTPaHEHHA MHOTOJETHEMEPINBIX TIPYHTOB, CIEAYET NPOCKTHPOBaTh HA OCHOBE
pe3ynIbTaTOB  CHEHMANBLHHMX  MHKECHEPHO-TEONOTMYECKMX  M3bICKAHUM,  BKIIOYAKOIIMX
ClIEIHaNnbHBIC TIEOKPHONOTHYECKHE M TIHAPOTEONOrMHECKHE WSHICKAHMA C  YYEeTOM
KOHCTPYKTHBHBIX M TEXHOJIOTHYECKHX OCOOCHHOCTEH INPOEKTHPYEMBIX COOPYXeHHH, HX
TENJAOBOTO M MEXaHH4YECKOTO B3aUMONEHCTBMA C MHOTOJCTHEMEP3NbIMH TPYHTAMH
OCHOBaHMH M BO3MOXHBIX W3MCHECHHMH TI'COKDHONOTHYECKHMX YCIOBHH B pE3yNbTaTe
CTPOMTENBCTRA M IKCILTYATALHH COOPYXKEHUH ¥ OCBOECHHS TEPPUTOPHH, YCTAHABIMBAEMBIX 10
JAaHHBIM WHXXCHEPHBIX W3bICKAHUHA H TEINIOTEXHHYECKHX PAacyeTOB OCHOBAHMHA.

l[a.uee BMECTO TEepMHHA «3ARHUA H COOPYXKCHMR» MUCHOJB3YCTCA TCPMHH «COOPYKCHHA», B UHCIO
KOTOPBIX BXOJAT TAKXKE NIOA3CMHBIC COOPYXCHHA.
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4.2 Vcxoxuele BaHHBIE 1711 MPOSKTHPOBAHKS HODKHBI cooblaThes B HEOGXOANMOM H
JOCTaTOMHOM 06BbEMe, PpErHCTPHPOBATRCS M HMHTEPNPETHPOBATECH  CHELHATMCTAMH,
061aa10IMMH COOTBETCTBYIONIEH KBaNH(bUKALMEH H ONBITOM.

IpoexTnpoBaHME  JODKHO  BBINONHATECH — KBaIH(HLHMPOBAHHBIM  HEPCOHAIOM,
HMEIOWMM  COOTBETCTBYIOMMH  ONBIT  MPOSKTHPOBaHMA W CTPOMTEILCTBA  Ha
MHOTOJIETHEMEP3/BIX TpyHTax. [Ipy 3TOM HomKHE! 6HTE o6ecredeHsl KOOpAHHALMA U CBA3b
MEIKIY HUMH M CIICLNaIUCTAMH [10 HHXKEHEPHBIM H3BICKAHUAM.,

Hcnoms3yeMbie MaTepHanbl H M3AEUS JODKHE! YAOBICTBOPATE TPEOOBAHUAM NIPOEKTA
ISl CEBEPHOM CTPOUTENRHO-KIAMATHYECKOH 30HEL

Texuuyeckoe 0o6CITYXHBAHHE COODYXKCHHUA IIPH SKCIUIyaTalliH W CBA3AHHLIX € HHM
HHXCHEDHBIX CHCTEM JO/DKHO CTPOTO BBHIMONHATHCA M 00ecnedMTh €ro 6e30macHocTs M
pabouee COCTOAHUE Ha BECH CPOK SKCILTYaTaLvH,

Ilpu mpoexTUpOBaHMM OCHOBaHMHA M (YHAaMEHTOB Ha MHOTOJETHEMEP3NIBIX I'DYyHTaX
ClIeMyeT YSHTHIBATH MECTHBIEC YCJIOBHA CTPOHTE/LCTBA, TPEOOBAHUA K OXpaHe OKpyKatomeit
Cpedbl, a TakKxe MMEIOIUHCA ONBIT APOEKTHPOBAHUA, CTPOUTE/IBCTBA M IKCILTyaTalHH
COOPYXXEHHH B aHAJTOTMYHEIX YCJIOBUSX.

Brifop cTpouTenbHBIX MIOMEAAOK H HPOSKTHBIX PEICHHH OCHOBaHUHA U QyHAAMEHTOB
CIELYET NPOM3BOJAMTL HAa OCHOBZHHH TEXHHKO-DKOHOMHYECKOI'O CpPABHEHHS BO3MOXHBIX
BapUAHTOB C OLEHKO} HX DO NMPUBEICHHEIM 3aTPATaM C Y4eTOM HaJEeKHOCTH.

4.3 HmxeHepHble U3BICKAHWA IS CTPOMTENHCTBA Ha MHOTONETHEMED3NIBIX TPYHTax
HAUIEXHUT MNpoBoAuTh B cooTBercTBMH ¢ CIT 47.13330 @ npyrHMH HOPMaTHBHBIMH
JDOKYMEHTaMH 110 WHKEHEPHBIM H3BICKAHMAM M HCCHENOBAHWAM I'DYHTOB IS CTPOMTE/ILCTBA.
TpeGoBaHHA K MHXEHEPHBIM M3BICKAHWAM Ha MHOTONETHEMEP3NbIX IDYHTaX NMPHBEICHH!
Taxxe B [3].

[TpoextHpoBanue OCHOBaHMM ©6€3 JNOCTATOYHOrO  MIKCHEPHO-IEOJOTHYECKOTro
060CHOBaHHSA HE JOMyCKaeTCH.

44 Tlpu Bo3BeNEHHM HOBOrO 00bekTa HIM PEKOHCIPYKUMH CYLIECTBYIOLIETO
COOPYKEHH Ha 3aCTPOCHHOH TEPPUTOPUM HeOOXOOMMO YYMTBHIBATh €r0 BO3ACHCTBHE Ha
OKPYXaOUlyl0 3aCTPOHKY C HEJbIO COXPAHEHHs PacHEeTHOrO TEMINEPaTyPHOTO PeXHMa
MHOTOJIETHEMEP3ABIX ~ IPYHTOB  [PUJICTaloUIMX  TEPPHTOPHH H  MPSAOTBpAllCHHA
HEJIONYCTUMBIX JeopMalliii CYILECTBYIOMMX COOPYKeHHH,

4.5 CoOOTBETCTBHE COCTOAHMA TIDYHTOB OCHOBaHHS H (YHIaMEHTOB NPOCKTHBIM
TpebOBaHMAM NP CHa¥e COOPYXCHHS B IKCHUIYaTalWIO JO/KHO OBITH MOATBEPXKICHO
PE3y/IbTaTaMy HATYPHEIX HaGMIONEHWH, BHIIOJNHEHHBIX B NMEPHOJ CTPOHMTE/LCTBA COINACHO
PETTIAMEHTY IeOTEXHUYECKOr0 MOHUTOPHHTA.

4.6 Tlpn OpPOEKTHPOBAHHM OCHOBaHME W (YHIAMEHTOB YHMKAIBHBIX 3MaHMA M
COOPYXEHHN WM HX PEKOHCTPYKLHH, & TaKke COOpyxeHHH I ypoBHA OTBETCTBEHHOCTH, B
TOM YHCIE DPCKOHCIPYHPYEMBIX B YCHOBHSX OKpyxatomeit 3acTpoliku, Heobxomumo
TIpeoyCMaTpHBAaTh HAYYHO-TEXHUYECKOE COPOBOXKICHNE CTPOUTE/ILCTBA.

Hay4Ho-TexHHYECKOE CONPOBOXKIEHHE NpeAcTanisieT cofoil koMruiexe paboT HaydIHO-
AHATUTUYECKOTO, METOAUYECKOro, HHPOPMALUMOHHOTO, 3KCHEPTHO-KOHTPOJBHOIO M
OpraHU3aLIOHHOTO XapaKTepa, OCYIIECTBASEMBIX B IPOLECCE HIBLICKAHMUH, IPOSKTHPOBAHHUA U
CTPOHMTENBCTBA B LEAAX OOCCNEHEHHA HAIEKHOCTH COOPYHEHHA C YYETOM NPHUMEHEHMA
HECTaHAApTHLIX PACYETHBIX METOIOB, KOHCTPYKTHBHBIX H TEXHOJNOTHUECKHX PELICHAH,

477 CocraB paloT NO HAayYHO-TEXHHYECKOMY COMPOBOXACHHIO HHKEHEPHBIX
M3BICKAHUH, TPOCKTHPOBAHMA ¥ CTPOMTENLCTBA OCHOBaHHM M  (yHHAMEHTOB AOKEH
OIpPENENATECH TEHEpalbHBIM  NPOEKTHPOBIUMKOM M COTNIACOBBIBATHCA  3aKa3UHKOM
cTpoutenscTBa. B coctap paGoT HaYIHO-TEXHUYECKOTO CONPOBOXKACHNUS CIEAYeT BKIIOYATh:
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pa3paboTKy pexoMeHZAUMH K MpOrpaMMe WHXKEHEPHO-TEONOTHYECKHX M HHIKEHEPHO-
3KOJIOFH4ECKHX U3bICKaHuUI;

OLIEHKY M aHaJN3 MAaTepPHaIIOB HH)XCHEPHBIX H3BICKAHMH;

pa3paBoTKy HECTAHIAPTHBIX METOZOB PaCcyeTa i aHaIM3a;

TIDOrHO3 COCTOAHHMS OCHOBAHHI M (hyHIaMEHTOB NMPOEKTHPYEMOro 0GBEKTa ¢ YHETOM
BCEX BO3MOXXHbBIX BHIOB BOS,Z{CI\;ICTBHﬁ )

HPOTHO3 BIMAHHSA CTPOMTENLCTBA Ha OKPYXAIOLIYIO 3aCTPOHKY, M€0JOTHMECKYIO CPERY
H 3KOJIOr'HYECKYHO chraHosxy;

paspaboTKy periamMeHTa re0TeXHHYECKOTO ¥ 9KOJIOTHYEeCKOr0 MOHHTOPHHT;

pa3paboTKy TEXHONOTHYESCKHX PErIaMeHTOB Ha crieLiHaIbHble BHABI paboT;

BBITIOJTHCHHE OMBITHO-UCCIICAOBATEIbCKHX H KOHCTPYKTOPCKHX paﬁor;

obobmwenne 1 aHauM3 Pe3y/hTATOB BCEX BHIOB IEOTEXHUYECKOTO MOHHTOPHHIa, MX
COTOCTaBJICHUE C PEe3yJIbTATAMH TIPOTHO34;

ONEPATHBHYIO pa3paboTKy peKOMEHAalM# WM KOPPEKTHPOBKY NMPOEKTHBIX pemeHui
Ha OCHOBaHWM JAHHHIX TEOTEXHUYECKOTO MOHHTOPHHTA NpPH BHIABICHMHM OTKJNOHEHHH OT
pe3yabTaToB IPOrHO3a,

5 XapakTepuCTHKH MHOIOJIETHEMEP3JIbIX IPYHTOB OCHOBAHMH

5.1 MoapasfencHue H HAMMCHOBAHAE Pa3HOBUAHOCTEH MHOTOJIETHEMED3NBIX TPYHTOB
ciexyer npoussoauTs B coorBercrBuM ¢ TOCT 25100 ¢ yuerom ocobenHocTedt ux hu3uKo-
MEXaHHYECKHMX CBOKCTB KaK OCHOBAHHI COOpYKEHHIA,

5.2 Tlo ocobennocTaM (HU3HKO-MEXAaHHYECKHX CBOHMCTB CpeaH MHOTOJETHEMEP3IIBIX
IPYHTOB NO/XKHBI BBIACHATHCA CHIBHONBAUCTHIC, 3aCONCHHBIC M 3aTOP(OBaHHEIE T'PYHTEL,
HCTOJIL30BAHME KOTOPBIX B  KAa4eCTBE OCHOBAHMH COODYXEHHMH perlaMeHTHpYeTcs
JOTIONHUTENLHBIME TPeOOBAHHAMH, NpeAyCMOTPEHHEIMH pasaenamu 8, 9 u 10, a Taxe
TBEPAOMEDP3NBIE,  IAACTHYHO-MEP3Nble ¥  CHITyYeMEp3ible TPYHTH, BLIAEIACMBIC
cornacHo 5.3.

5.3 Tlompasnenene TPYHTOB Ha  TBEPAOMEpP3NbIE, IUIACTHYHO-MEP3NBIE H
CHITy4eMEP3JIbIC NPH NPOSKTHPOBAHHH OCHOBaHWH M (YHIAMEHTOB ClEIyeT NPOM3BOUTL B
3aBUCHMOCTH OT MX COCTaBa, TEMIEPATyPhl H CTENIEHH BIaXHOCTH B cooTBeTcTBuM ¢ 'OCT
25100 ¢ y4eToM CHXHMaeMOCTH [OJ HarpysKoi.

K TBepnomepanbiM cCleqyeT OTHOCHTH INPAaKTHYECKH HECKMMAEMBIE TPYHTH C
KoaduumenTom cxumaemoctit my < 0,01 MIla™, k nnacTHuHO-MEpanBIM — FPYHTH C
Ko PHIMEHTOM CxuMaeMOcTH my> 0,01 MITa™,

5.4 Heobxomumble mns pacueTa OCHOBaHMHA H (QYHEAMEHTOB (uU3MYeckHe |
nebOopMalHOHHO-TIPOYHOCTHBIC XaPAKTEPHCTHKM MHOTONETHEMEP3/BIX IPYHTOB HAMJENHT
ONpENENATE Ha OCHOBAaHHH HX HEMOCPE/ICTBEHHBIX IOMEBEIX MITH TabOPATOPHEIX HCIIBITAaHMH,

5.5 B cocraB onpesensdeMbIX JUIS pacyeTa MHOTONETHEMEDP3NHIX OCHOBaHMH
(U3MYECKUX ¥ MEXaHWJYECKHX XaPAKTEPHCTHK TIPYHTOB NOMHMO IIPEAYCMOTPEHHBIX
X8PaKTEPHCTHK JOMIKHBI JOTIOTHUTENBHO BXOIHTD:

a) GQusMYecKHEe U  TeMmIO(HIMYECKHE XAPaKTePUCTUKW  MEp3NbIX  I'PYHTOB,
ONpeNIeNsEMBIC B COOTBETCTBHH C IPHIOKEHNHEM B;

6) nedbopMalOHHEBIE M IPOYHOCTHBIC XaPaKTEPHCTHKK IPYHTOB IS pacueTa MEp3/BIX
ocHoBaHMil no gAedopMauMAM M HecylleH crocoOGHOCTH: KOIQOHIHEHT CKUMaeMOCTH
Mep3Ioro rpyHTa my (7.2.16), pacuerHoe nasieHue R W CONPOTHBIIEHHE MEP3IOr0 FPYHTa HIK
TPYHTOBOrO PACTBOPA CABMIY TIO NIOBEPXHOCTH CMEpP3aHus Ryr 1 Ry, CONPOTHBISHHE CABUTY
7513 110 HOBEPXHOCTH CMEP33HUSA C FPYHTOM KM IPYHTOBBIM pacTBOpoM R (7.2.3);
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B) JIe(hOpPMAIMONHbIE XapaKTEPHCTHKH I'PYHTOB Ul PacyeTa OTTaHBAOLIEro OCHOBAHUSA
no xedopMaumaM: KOIOOHHUEHTH OTTAHBaHHA A; H CKUMACMOCTH My OTTAMBAIOUIErO
TpYHTa U €ro OTHOCHTENbHAA ocafka &y (7.3.8);

T) MPOYHOCTHBIC XAPAKTEPHCTHKH JUIL MEP3NBIX IPYHTOB M WX KOHTAKTOB CL H @
onpenensioTcs no pesyiabTatam AnuTensHbIX uenbitanufi (FTOCT 12248), ¢y u @y — MO
pesynbTaTam HEKOHCONHIMPOBAHHO-HEAPEHUPOBAHHOIO " KOHCOIMAUPOBAHHO-
HeIpeHUPOBaHHOTO cpe3a oTraupaoiuero rpynta ('OCT P 53582);

I) XapakTepHCTHKH [PYHTOB CIIOf CE30HHOIO MPOMEP3aHHS—OTTAHBAHHA LI pacyera
OCHOBaHMA M (YHHAMEHTOB Ha BO3jelicTBHE CHJI MODO3HOTO myueHus rpyutos (7.4.3 u
7.4.6): otHOcHTENBHAS JAeOPMALMA MOPO3HOTO ITyYCHHs €p, pacyeTHas yHACIbHAA
KacaTelbHast CHIa Ny4YCHMA Tp M YHEJABHOE HOPMANBHOE JaBICHHE NMy4YEeHHs TPYHTa Ha
nojgowBy ¢GyHIaAMEHTa pp, @ TAKKE XapaKTEPUCTHKH MEP3NBIX TPYHTOB JUIA pacdera
OCHOBaHHH Ha FOPH3OHTAIBHEIEC CTATHIECKHE M ceiicMuMeckue BosaeiicTaug (11.5 u 11.6).

Ilpy HEoGXOOMMOCTH CNEAYET ONpEJCHATh M JAPYTHE XapaKTEPHCTHKHM MEp3JIBIX
TPYHTOB, XapaKTepu3ylomne OCOOEHHOCTH WX COCTOAHMA WM B3aUMONEHCTBHA C
¢yHmaMeHTaMH (BMI KDHMOTCHHON TEKCTYpHI, XOI(DOMIMEHT BAKOCTH 1), 3KBHMBAIEHTHOE
CLIETITEHHE Cey, CKOPOCTE BA3KOIIACTHYECKOrO TEYEHHUS JIba V;, OTHOCHTENbHAs AebopMaLys
MOPO3HOTO MyYEHHs, HOPMAIBHBIE M KACATEIbHBIC CHIBI MOPO3HOTO My4eHWs, YIACIbHOE
OTPHLATENbHOE TPEHHUE OTTAMBAIOILETO IPYHTA Ha 60KOBOY MOBEPXHOCTH [y M T. IL).

5.6 HopmaTHBHEIE 3HaYeHUS XApaKTEPHCTHK TPYHTa ClENyeT YCTaHABIUBATL JIA
BBIICICHHEIX TNPH H3BICKAHMAX HIDKCHEPHO-ICOJOTHYECKUX OJJIEMEHTOB Ha OCHOBaHMM
cTaTUcTHYECKOH 06paboTKH pesyabTaTOB IKCIEPUMEHTANILHBIX ONPENENEHUN B COOTBETCTBHH
¢ TOCT 20522 u CII 22.13330 ¢ y4eroM MHpeIyCMOTPEHHOTO XPOEKTOM COCTOAHMA M
TEMNEPATy Ll PYHTOB OCHOBAHHA,

5.7 PacueTHEIEe 3HAYEHHA XapAKTEPUCTHK FPyHTA ONPeeNsIoTes no GopMyle

X=XV ¢.D

TZE X, ¥ Yn — COOTBETCTBEHHO PaCueTHOE H HOPMATHBHOE 3HAYEHHA AAHHOI XapaKTEpPHCTHKY;
Y — KO3QOUUMERT HAACKHOCTH 110 TPYHTY, ONIPERCIACMENH COTIaCHO yKasanHaM 5.8
5.8 KoaQouuueHT HaZeXHOCTH IO TPYHTY Yg OMNpENENAeTcS B COOTBETCTBHH C
T'OCT 20522 ¢ yuerom BHAa (Ha3Ha4YCHHsA) onNpeAeNseMON pacyeTHOH XapaKTEpHCTHKH,
COCTOSHUS IPYHTOB B OCHOBaHHM COOPYKECHHA U JOBEPUTEBLHON BEPOATHOCTH Ol
Ilpn onpeneneHWW pacyeTHHIX 3HadeHHH NepOPMALMOHHBIX W MPOYHOCTHHLIX
XapaKTepHCTHK TPYHTOB, HCNONB3YEMBIX B Ka4eCTBE OCHOBAHHA B MEP3IOM COCTOSHUH
(npunwun 1), ko3dGuUHEHT HAREKHOCTH N0 TPYHTY Vg YCTAHABAWUBACTCA B COOTBETCTBHHU C
I'OCT 20522 npu noBepHTENbHOH BEpOSTHOCTH O, NMpuHHMaeMoil pasHo# 0,85, a mus
OCHOBaHMI OTIOp MOCTOB H JIMHHUH texTponepenaun — 0,9.
[Ipy ompenencHHM pacueTHBIX 3HAYCHHH NeQOPMALMOHHBIX M MPOYHOCTHBHIX
XapaKTePUCTUK TIPYHTOB, MCHOJB3YEMBIX B KAaYeCTBE OCHOBaHWA B OTTAaHBAIOLIEM WIH
orrasHHOM cocTosuuK (npuHIwN II), KO3hDGHUMEHT HaNekHOCTH IO TPYHTY Y, CHEXyeT

YCTaHABIIMBATD:
a) AN pacyeTa OTTAMBAIONUIMX OCHOBaHMHA MO AedopMalMAM € y4eTOM COBMECTHOM
pabotsl coopyxenus (QyHnamenroB) u nedopmupyemoro ocHoamua (7.3.5) - B

cootsercTBu ¢ ['OCT 20522 npu [OBEpHTENbHOH BEPOATHOCTH O, NPUHAMAEMOH B
COOTBETCTBUM C HOPMaMHK NPOEKTHPOBAHMA KOHCTPYKIHIA coopyxeHu, HO He Menee 0,95;

6) Ans pacyera OTTAaMBAIOIUMX OCHOBaHHA no gedopMauusM Ge3 ydeTa COBMECTHOH
paboTsl OCHOBaHHA H coopyxeHus (7.3.4), a Taioke NMpH NPEABAPUTENLHOM OTTAHBAHHH
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rpyHToB (7.3.10) — npu IOBEPHTENbHOH BEPOSTHOCTH O, NPHHUMAEMOH COTJIACHO
CIT 22.13330.

Ilpn onpepeneHwH pacHeTHBIX 3Ha4eHHH (M3HYECKHX W TETNIOQU3IHYECKHX
XapaKTEPHCTHK TPYHTOB KO3(DODHIHMEHT HANe)KHOCTH 1O TPYHTY Y, AONYCKAeTCA IPHHUMATD
pasHbIM 1,0,

5.9 Jna pacuera ocHoBaHWii coopyxkenuit I m III ypomHell OTBeTCTBEHHOCTH,
BO3BOZMMBIX C COXPaHEHHEM MEp3JIOr0 COCTOSHHA IPYHTOB, a TAKkXKe JUIA BBHIIOIHEHHA
NPEeNBAPHTENBHBIX PACYETOB OCHOBAHWH M NPHBAIKYM THIOBBIX NDOEKTOB K MECTHHIM
YCITOBHAM, PACUETHRIC 3HAYCHHS NPOYHOCTHBIX XAPAKTEPHCTHK MEP3NBIX IPYHTOB R, Ryr, Ry
H Rg; NOWyCKaercs NpPUHUMATh MO WX (H3HYECKHUM XapaKTepDHCTHKaM, COCTaBYy H
TEMIEPAType B COOTBETCTBHU € TaGIMYHBIMA NaHHBIMH, NIPUBEXEHHEIMM B TIPUIOKEHNH B;
pacyeTHhIE 3HAYCHHUA TEMNOMUIMYECKHX XapAaXTEpUCTHK TIPYHTOB B ITHX Ciydasx
JOMyCKaeTcsl IPMHAMATh 110 TabiuuaM npuiaoxeHns b.

MpuMeuanue —30ech M Janee YpoBeHb OTBETCTBEHHOCTH COOpYXXEHHH NpPHHAT COrNIACHO
T'OCT P 54257.

6 OcnoBHbIe NOJI0KEeHHs] TPOEKTHPOBAHUSA OCHOBaHHH N PyHAAMEHTOB

6.1 IlpuHOWALI  HCIOABL30BAHMS MHOrOJETHEMEP3bIX TIPYHTOB B Ka4yecTse
OCHOBaHUA

6.1.1 Ilpy cTpouTeNIbCTBE HA MHOTOJETHEMEP3JKIX TPYHTaX B 3aBHCHMOCTH OT
KOHCTPYKTHUBHBIX M TEXHOJOTMYECKHX OCOOCHHOCTEH 3HAHMH H COOPYXKEHWH, HHXKEHEPHO-
FEOKPHOJIOTHYECKHX YCIIOBHH H BO3MOXHOCTH HLCICHANPaBICHHOTO W3MEHEHHS CBOUCTB
TPYHTOB OCHOBAHHS IPHMEHACTC ONMH M3 CHEOYIOINMX INPUHUMNOB HCMOJB30BAHUA
MHOTOJICTHEMEP3/bIX TPYHTOB B Ka4€CTBE OCHOBAHHSA COOPYKEHHIA:

HUpHHIMN [ — MHOTOIETHEMEp3Nble IPYHTHl OCHOBAHHS MCHOJB3YIOTCA B MEp3lIOM
COCTOSHHH, COXDaHAEMOM B TMPOLECCE CTPOMTEALCTBA M B TEYCHHE BCEro NEpHOAa
SKCILTYaTalKU COOPYKEHHS;

npuHumn II — MHOroneTHeMep3nble TPYHTHl OCHOBAHHA HCMOJB3YIOTCH B OTTaAHHOM
MM OTTauBAIONIEM COCTOAHMM (C MX NpPEHBAPHTENbHBIM OTTaHBaHHEM HA PacYeTHYIO
ryGrHy o Hayaja BO3BENEHWS COOPYXCHHA HIM C JOIMYNIEHHEM MX OTTAMBAaHMA B NEPHON
3KCILTyaTalliy COOPYXEHHS).

6.1.2 Tpunnun 1 cnenyer NPHMEHATb, €CAN IPYHTH OCHOBaHHS MOXHO COXPaHHTH B
MEpP3JIOM COCTOSHMH TPH IKOHOMHYECKH IENecooOpasHBIX 3aTpaTaX Ha MEpONPHATHS,
ofecrnieurBalONIME COXpaHEHHE Takoro cocrosHus, Ha ydacTkax ¢ TBEpAOMEP3NBLIMH
TPYHTAMH, @ TAKOKE NPH TOBBILECHHOR CeHCMMUYHOCTH palioHa crlefiyeT NPHHMMATh, Kak
TIpaBUJIO, HCTIONB30BAHHE MHOIOJIETHEMEDP3ITBIX TPYHTOB MO MpHHLHMMY [.

ITpn crpouTensCTBE Ha IIACTHYHO-MEP3NBIX TPYHTaX CleAyeT, Kak IpaBuio,
NpeAyCMaTpHBAaTh MEPONPHUATHA MO MOHWXKEHHIO TeMnepatypsl rpyHToB (6.3.1- 6.3.4) nmo
YCTAHOBJGHHBIX pacyeToM 3HaueHul, a TakKe YYWTHLIBATE B pacdyeTax OCHOBaHHH
TUIACTHYECKHe JeopManil 3THX TPYHTOB IOX HArpy3Ko# COTNIACHO yKa3aHMAM
7.2.15-7.2.17.

6.1.3 Ilpuruun II cinexyeT NMPUMEHATE TIPM HANTMYMM B OCHOBAHMHM CKAJILHBIX HIH
APYTHX MAIOCKHMAEMBIX IPYHTOB, JeQOpMallid KOTOPEIX IPH OTTAHBAHWM HE NpPEBHILAIOT
NPENCIbHO JOMYCTUMbIX 3HAYEHHH A MPOSKTUPYEMOTO COOPYXEHHSA, NPH HECIUIOLIHOM
paclpoCTpaHEHHH MHOTOJETHEMEP3NLIX TPYHTOB, a TaKxKe B TeX CIy4yadX, Korga Io
TEXHHYECKHM M KOHCTPYKTHUBHBIM  OCOOGHHOCTAM  COOPYMEHMA ¥ HMHXEHEPHO-
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TEOKPHOIOTHIECKHM YCJIOBHAM YYacTKa NPH COXPAaHCHHH MEP3IOTO COCTOSHHA TPYHTOB
OCHOBaHMA He 00ecTiciHBacTCa TpeSyeMBblif ypOBEHD HaEMHOCTH CTPOUTEBCTRA.

6.1.4 Boibop NpuHUMIG HCMOML3OBAHHA MHOTONETHEMEP3NLIX IPYHTOB B KadeCTBE
OCHOBAaHHMA COOPYXEHHH, a Taike crocofoB M CpeiCTB, HeOOXOAMMEIX s obecneyeHus
IPMHATOTO B MNPOEKTE TEMIEPATYPHOrO peXHMa TPYHTOB, CJCAYeT MPOM3BOXMTH Ha
OCHOBaHHH CPaBHHATEJBHBIX TEXHHKO-9KOHOMHYECKUX PacyeTOB,

6.1.5 B npepenax 3acTpauBaeModf TEPPUTOPHHM (TIPOMBILINEHHBIH Y3ead, ITOCEIOK,
TOPOICKOH MMKpOpalOH U T.[.) HaJIEKHT IIpellyCMaTPUBATh, KaK NPaBHi0, OAWH NPHHUUI
HCTIOJIB30BAHMA MHOTOJNICTHEMEP3NIBIX TPYHTOB B KadecTBE OCHOBaHMH. OT0 Tpebomamue
CJIEAYeT YYMTHIBATh TaKxke IIPH NPOSKTHPOBAHHM HOBBIX H PEKOHCTPYKLHMH CYILECTBYOLIHX
3XaHUi M COOPYXECHMH Ha 3aCTPOCHHOM TePPUTOPHH, Pa3MELeHHH MOOHIIBHEIX (BPEMEHHBIX)
3JaHUA H POKIA/IKE HHIKEHEPHO-TEXHHYECKUXK CETeH.

IIpuMeHenye pasHBIX TPUHLMIOB HCIONB30BAHHA MHOTONETHEMEP3NEIX TIPYHTOB B
Tnpefenax 3acTpaHBacMOH TEPPUTOPHH JOMycKaeTcs Ha 060c00IeHHBIX 1o pensedy U Opyrum
NPUPOAHBIM  YCJIOBHAM Y4acTKaX, @ B HEOOXOZMMBIX CIy4asX — Ha NpPHPOAHO-
HeoO0COONEHHBIX YACTKAX, €CMH TIPEAYCMOTPEHE! H IIOATBEPXKACHE! PACYETOM ClIELUAIBHEIS
MepBl 110 O0ECTICYEHHIO PACYETHOrO TEIJOBOrO PEXHMa TPYHTOB B OCHOBABHHU COCENHHX
30aHMH, BO3BENCHHHIX (WIM BO3BOAMMEIX) NO NpHHUMTY [ (pe3epBHpoBaHME 30H
6€301aCHOCTH, YCTPOHCTBO MEP3NIOTHBIX ¥ NPOTHROGUIIBTPALIMOHHBIX 3aBEC X T. I1.).

6.1.6 Jlunelinble cOOpY)XeHMs HOIMYCKAaeTCA NPOEKTUPOBATE C MPUMEHEHHEM Ha
OT/CIBHBIX YYAaCTKaX TPAacChl pa3HbIX NPHHIMIIOB HCHOJIB30BAHHS MHOIOJETHEMEP3bIX
FPYHTOB B KadeCTBE OCHOBaHMA. IIpu 3ToM crledyeT mnpexycMaTpHBaTh Mepsl 10
NIPHCIIOCOOIEHHIO HX KOHCTPYKLMN K HEPABHOMEPHLIM JehopMalaM OCHOBaHUS B MECTax
TIepexosia OT OJHOTO yyacTKa K APYroMmy, a MpH NpOKIaZKe HX B TIpele/iax 3acTpanBaeMoi
TEPPUTOPHH ClEAyeT cobmonaTh TpeGoBaHus, NpesyCMOTpeHHsie 6.1.5.

6.2 I'nyGuna 3an0xenus GyHIaMEHTOB

6.2.1 T'ny6rna 3anoxeRus QpyHAaMEHTOB, CUHTAs OT YPOBHA IUIAHHPOBKH (MOACKINTKH
WM Cpe3KH), HasHawaerca ¢ yueroMm TpeGoanmii CIT 22.13330 ¥ npeHATOrO NMpHHUMIA
HCTIONB30BaHNA MHOTOJICTHEMEP3JIBIX IPYHTOB B KaUeCTBE OCHOBAHUSA COOPYKEHHUA U JODKHA
[POBEPATECA PACUETOM MO YCTOHYMBOCTH (yHAaMEHTOB Ha IeHCTBHE CHI MODO3HOIO
My4YEeHHA TPYHTOB COTJIACHO yKasaHuaMm 7.4.2 u 7.4.6.

6.2.2 Tlpx HCTIONB30BAHMH MHOTOJIETHEMEP3NBIX IPYHTOB B Ka4eCTBE OCHOBAHHA MO
npuHunny [ MHHMMaNBHYIO TIiyGUHY 3a10XEHHA GYHIaMEHTOR dnin PEKOMEHAyeTCH
NpUHEMATH 10 Tabmuie 6.1 B 3aBHCHMOCTH OT pacueTHOH rTyGHHBI CE30HHOrO OTTauBaHHA
TPYHTa dy, ONpeaenseMol coriacHo npunoxenuio I,

Tabanma 6.1
MuHAManEHas rTyOuHa 3a10XKEHH
Gynnamentit cpynnamezyms Anins M
DyHIaMEHTHI BCEX THIIOB, KPOME CBaiHBIX dp+1
Caaiinble GyHAaMEHTHI 31aHUH 1 CoopyKeHAR dy+2
CBan onop MOCTOB dpt+4
OyHAAMEHTHI 30aHUI 1 COOPYXEHWI, BO3BOJAMMBIX Ha HMOJACHINKAX He sopmnpyercs

6.2.3 Tpu nCnONB30BaHWM MHOTONETHEMEP3NIBIX IPYHTOB B Ka4deCTBE OCHOBaHMA IO
nprHUKMNY I MHHUMATBHYIO TTyOHHY 3a0KeHHS (GYHIAMEHTOB dmiy CICIYET NPHHHMATE B
coorsercreun ¢ TpeGosammsamm CIT 22.13330 B 3aBHCHMOCTH OT PacHETHOH riyGuHBI

7
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Ce30HHOTO NpPOMEp3aHHs TPyHTa dj;, onpellenseMoli cornacHo npuioxeruto I', u yposHs
NOA3EMHBIX BOJI, KOTOPBIN IPHHMMAETCA C yueToM o6pasoBaHUs IOX COOPYXEHHEM 30HEI
OTTaNBaHHA TPYHTa.

Jonyckaercs 3aKIaAbIBaTh QYHAAMEHTH! B CIIOE CE30HHOTO TPOMEP3aHHA—OTTaHBAHHUS
IPYHTa, €C/IH 3T0 0GOCHOBAHO pacueToM OCHOBaHui M PpyHaamenToB (7.4.6).

6.3 YcrpoiictBo  ocHOBaHMH M (QYHARMEHTOB  NPH  MCNOJbL30OBAHHH
MHOT0JIETHEMEP3JIbIX rPYHTOB N0 npuHumny I

6.3.1 Ilpu uCnoONB30BaHWHM MHOTOJCTHEMEP3IBIX IPYHTOB B KayecTBE OCHOBAHMIA
COOpYXeHHM 10 MpuHUMNY | JUIS COXpaHEHMA MEp3/0r0 COCTOAHHMA IPYHTOB OCHOBAHMA M
ofecrieYeHHs UX PacvdeTHOTO TEIIOBONO PEXMMa B NPOEKTaX OCHOBAHWH W (GYHIAMEHTOB
HeoOXOIMMO NpeayCMaTpUBaTh. YCTPOHCTBO BEHTWJIMPYEMBIX MOMNONMNA HMIM XOJOAHBIX
TepBBIX dTaxe# 3nauuit (6.3.2), yKIaaKy B OCHOBaHHH COOPYXCHHSA BEHTHIMPYEMBIX TpYO,
KaHAJIOB WMIH [NPUMEHEHHE BEHTWIHpPYyeMbIX  ¢yHnamenrtoB (6.3.3), ycTaHOBKYy
CE30HHOACHCTBYIOIIMX OXNAXKIAIOIMKX YCTPOHCTB KHMAKOCTHOFO HIM NapOXHAKOCTHOTO
mHnoB — COY (6.3.4), a Takke OCYIIESCTBICHHE APYTMX MEPONpHATUH (TENI03allMTHEIE
9KpaHbl ¥ Ap.) 10 YCTPAHEHHIO WM YMEHBIIECHHIO TEILIOBOrO BO3ACHCTBHA COOPYXHEHHS Ha
Me€P3JIble TPYHTH! OCHOBAHHUA.

BriGop ORHOTO WM COYETAHMA HECKOJBKHX MEPONpPHATHI NOIDKEH MPOM3BOAMTHCA HA
OCHOBAaHHMH DAacyeTOB: IPOTHO3HOTO (Ha Bech MEPHOI SKCIUIYaTAllMM) TEIUIOTEXHHUYECKOTO,
YCTOHYMBOCTH M HecymieH cnocoOHOCTH C Y4eTOM KOHCTPYKTMBHBIX M TEXHONOTHYECKHUX
oco0eHHOCTef  COOpYXEHMs, OIBITa MECTHOTO CTPOWTENBbCTBA M HKOHOMHYECKOH
1enecoobpa3HOCTH.

6.3.2 BenTunupyeMele TNOANONBbA C €CTECTBEHHON HIM NOOYXHTENBHOH BEHTHWIALMEH
CJIEAYET MPUMEHATE AN COXPAHEHHs MEP3TOr0 COCTOHNA TPYHTOB B OCHOBaHHAX KWIBIX W
NPOMBINIICHHBIX 34aHUH W COOPYXEHHH, B TOM YHCIE COOPYKEHHH C MNOBBHUECHHBIMH
TEennoBblaeneHUAMH. TpeOyeMulfi  TennoBod  peXHM  BEHTHIMPYEMOTO  NOAMONbA
YCTaHaBJIHBAETCA TEILIOTEXHHYECKHUM PacyeTOM COTVIACHO NpHiIoxkeHHIo [1,

Ilonnones B COOTBETCTBHH ¢ TEINIOTEXHHYECKMM PacueToM M YCIOBHUAMM.
CHErO3aHOCHMOCTH IONYCKAeTCH YCTPauBarb OTKPHITBIMH, C BEHTHIHPYEMBIMH HIH
3aKpHITHIMH TIPOAYXaMH B LOKONE 3NaHHA; NPH HEOOXOAMMOCTH Y MPOXYXOB CJeNyeT
YCTpauBaTh BHITSDKHBIC WM NIPHTOYHBIE TPyORI, pacmojiarad BOo3Xyxo3aGopHEIE OTBEpPCTHA
BHILIE HaHGONBHIET0 YPOBHA CHErOBOIO TIOKPOBA. 3aKPHITHIE NOANONbA, & TAIOKE XOJNOXHBIC
TEpBBIE JTaXH 34aHWH DPEKOMEHAyeTcs YCTpauBarh NpH IIMpHHE 3gaHuii o 15 M ¥
CpPEIHEroOBEIX TEMIEPATYpax rpyHTa Hibke MuHyc 2 °C.

BricotTa npoanmonss AOMKHA NPUHAMATBCA MO YCHOBHAM OGecreyeHMs  €ro
BEHTWJIMPOBAHHA, HO He MeHee 1,2 M OT MOBEPXHOCTM TpYHTa B MOANOJLE [0 HHU3A
BBICTYNAIOMUX KOHCTPYKLHH TEPEKPHITHA; IPH PasMEILECHHH B MOAMOJNIEE KOMMYHHKALUH ~
II0 YCIIOBHSM CBOGOJHOTO K HHM Aoctyna, Ho He MeHee 1,4 M. Ioa oTnenpHBIME y3acTkaMu
COOPYXCHUA IIHPUHOH N0 6 M NpH OTCYTCTBHM B HHX KOMMYHHKaluMi M (DyHIaMEHTOB
BRICOTY LIOATIONBA JONMYyCKaeTcs ymMeHpmarh Ao 0,6 M.

IToBepXHOCTE TPyHTa B MOANONBE AOMKHA OKITh CIVIRHUPOBAHA C YKIOHAMH B CTOPOHY
HapyXXHBIX OTMOCTOK MIIM BOROcGopoB, obecnednBarommx GecnpenaTCTBCHHEIH OTBOJA BOJBI
OT COOPYKEHHM, H HMETh, KaK IpPaBHIIO, TBEPIOE MOKPEITHE.

MimKeHepHBIe TEIUIOBBLICHAIONINE KOMMYHHKALIHK, pa3MelllaeMble B BEHTHIHPYEMOM
MOATIONGE, HOMKHBI GBITh TEMION30IHPOBAHbL.

6.3.3 BenTHimpyemble TpyObl HIM KaHaNbl, & TAKKE BEHTUIMpYEMbie (QYHAAMEHTHI
MOXHO YCTPauBaTh C €CTECTBCHHOH HIM NOOYAUTENbHOR BeHTWIALMeR M HMX clexyer
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HpeHMYUIECTBEHHO NIPUMEHATH Vi1 COXPaHEHHSA MEP3IOro COCTOAHNA IPYHTOB B OCHOBAHHH
COOpYsKeHuI ¢ TIOJIAMH 110 TPYHTY, IPH YCTPOHCTBE Maso3arayONeHHEIX HIH TOBEPXHOCTHEIX
(hyHIaMEeHTOB Ha NOICHINKAX, a TaKxKe MOGHIBHEIX 30aHuH ¥ 31aHUit B KOMIUIEKTHO-6104HOM
HCTIOJHEHHH.

Bentunupyemele TpyObl, KaHaNb! M BEHTHIMPYEMBIC (PYHAAMEHTE! CICAYET YKIAABIBATH
BBIIIG YPOBHS TMOJA3EMHBIX BOJ, KaK NPaBHIO, B MpejAeNax MOACHNKH H3 HEMYYHHHCTOTO
TPYHTa C YKIOHAMH B CTOPOHY OOBCAMHUTCHBHBIX KOMIEKTOPOB. JIIs yMEHbINCHHA
TEMUIONPUTOKA B TPYHT M BHICOTHI NOACKLINKM NOX IOJAMH COOPYXEHHS cleayeT
TIpeNyCcMaTPHBATh YKIANKY TETIIO- M THAPOH3O0JIALIMH.

TennoTexHu4ecku pacyeT OCHOBAHWI IpH MCHOJNB3OBAHMH YKAa3aHHBIX CHCTEM
OXNIaN/EHUA TPYHTOB CIEAYET MPOH3BOAHTS COTIIACHO yKaszaHHAM 7.2.9.

6.3.4 CesonRONEHCTBYIOMME OXJAKAAIOWMHUE YCTPOHCTBA CHEXYET NPUMEHATh NS
COXpaHEHHs MEp3/IOT0 COCTOSIHMS TPYHTOB OCHOBAHHH, UM TOBBILEHHA Hecyulei
CrIOCOOHOCTH OTOp JIMHEHHEIX COOPYXEHHH B IUIACTHYHO-MEP3JLIX TPYHTaxX, a Taloke Ui
CO3JaHHA JICHAOTPYHTOBBIX 3aBEC, BOCCTAHOBJIEHHA HApYUIEHHOTO IIPH IKCIUTYaTalHH
COOpY>XEHHUS TEMLTIOBOTO PEXHMMA IPYHTOB B €10 OCHOBAHHH H B IPYIHX UENAX,

6.3.5 Jlna coxpaliueHus CpOKOB CTPOMTENIbCTBA M NOBBILICHUS PacHETHBIX HArpy3oK Ha
(GYHIaMEHTEl CIERYeT MpeAyCMaTPUBATh MPEABAPHTENLHOE (N0 BO3BEIACHHS COODYKEHHUS)
OXJIAXACHUE BBICOKOTEMIICPATYPHBIX H IUIACTHYHO-MEp3NBIX TPYHTOB (IyTeM OYHCTKH
NIOBEPXHOCTH OT cHera, ¢ momomeio COY ¥ T. A.) NpH NOCHeAYIOmIEM NOLIEP)KAHUU
PacyeTHOro TEMHOEPAaTypHOrOo PEeXHMMa TIPYHTOB 3a CYET TMOCTOSHHO JAeHCTBYIOLMX
OXJIAXAAIOLUIUX YCTPOHCTB.

6.3.6 Ha yuacTkax, rae ciaod Ce30HHOrO NMpOMEpP3aHUA—-OTTAUBAHUA HE CJMBAETCA C
MHOTOJIETHEMEP3/BIM IPYHTOM, HEOOXOAHMO NMPEXYCMaTPHBaTh MEpHI 1O CTAGHIH3ALMHE HIH
TOIHATHIO BEPXHEH MOBEPXHOCTH MHOrOJETHEMEP3NOro TPYHTa AO PacuETHOTO YPOBHA
IyTeM MpeIBapUTEILHOrO OXJIAKACHUA W NPOMOPAXKMBAHHA 'PYHTOB OCHOBaHMA. [myGuny
3aJI0XKEHHA (YHAAMEHTOB [IPH 3TOM CIEAYET ONPENEIATh PacieTOM, HO NIPHHUMATh HE MeHee
2 M OT BepxHell NOBEPXHOCTH MHOTOJETHEMEP3JIoro rpyHra. JlonmyckaeTcs 3aKnamblBaTh
(yHIaMEHTEl B TNpeleNaX HEeMep3noro clos TPYHTa, €ClMH 3T0 OOOCHOBRHO pPacyeToM
OCHOBaHHA.

6.3.7 IIpu Hcnonp30BaHWM MHOIOJCTHEMEP3ILIX TPYHTOB B KaueCTBE OCHOBAaHHH MO
TIPUHLMITY | MOTYT IPUMEHSATECS CBajiHble, CTON0YATHIEe ¥ IPYTHE THIE! (PYHIAMEHTOB, B TOM
yucie GpyHIaMeHThl HAa HCKYCCTBEHHBIX (HACBINHBIX M HAMBIBHBIX) OCHOBaHHAX. Bribop THma
tyHIameHTa ¥ crocoba ycTpolicTBa OCHOBaHHS YCTaHABIMBACTCA NPOSKTOM B 3aBHCHMOCTH.
OT  HHXXEHEDHO-TEOKDHONOrMYECKHX  YCNOBMH  CTPOMTENBCTBA,  KOHCTPYKTHRHBIX
0coGEeHHOCTEH COOpYKEHHS ¥ TEXHHKO-9KOHOMHYECKOH LieNeco00pasHOCTH.

6.3.8 Konctpyknuu  GyHAAMEHTOB  HOKHBI  YIOBIETBOPATL  TPEOOBAHMAM,
TIpEeABABIACMBIM K MaTepHany GpyHIaMEHTOB 0 IPOYHOCTH B COOTBETCTBHH C TPeOOBAHHAMHU
CIT 24.13330, CIT 28.13330, CIT 35.13330, a aneMeHTH (GyHIaMEHTOB, HaXOAAINMECT B
npejenax clos Ce30HHOTO NPOMEP3aHHs H OTTauBaHNs IPYHTa H BhIILIE — TAKXKe TpeOOBAHUAM
10 MOPO30CTOAKOCTH, BOAOHENPOHULIAEMOCTH H YCTOHYHBOCTH K BO3ASHCTBHIO arpeCCHBHBIX
cper B cooTBercTBuu ¢ TpeboBaHmsamu CIT 28.13330 u CII 35.13330. Merannudeckue u
JICPCBAHHBIC KOHCTPYKLUHMHM (YHIAMEHTOB B CIO€ CE30HHOTO NPOMEP3aHHA W OTTAHBAHHA
TPYHTa JOMKHEI GBITH 3alIHIEHE] OT KOPPO3HH ¥ FHHEHHUH.

6.3.9 Tlpu ycrpo#icTse CBaMHEIX (YHHAMEHTOB B MHOIOJETHEMEP3NEIX TPYHTaX
JIOITYCKAaeTCsl IIPUMEHATH BUABI M KOHCTPYKUMH cBail, npenycmorperusle CIT 24.13330, B Tom
yucne GypoHaGMBHEIE, ¢BaH-000/I0YKH, 2 TaKKE COCTaBHbE (KOMOMHHPOBAaHHbLIE) CBaH M3
Pa3HbIX MaTEPHAIIOB.
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6.3.10 B npoekre cBaliHRIX (YHOAMEHTOB JOMKHBI OBITH YKa3aHHl CIOCOGH!
NOrpyxXeHHA CBalf, a TalkoKe TEMOEPaTypHBIC YCIOBHA, NpPH KOTOPHIX paspellaerc
3arpyxeHue cBaii.

ITonsie cBan M cBau—06oMN0UYKH, He TpeGylOmMe MO pacdery GETOHHOTO 3aTONHEHWA,
JIOMyCKaeTcs 3anofiHATh GeroHoM kiacca He Hipke B7,5, a B npeienax clos CE30HHOTO
NpoMep3aHUA—OTTaHBaHUA M BhIIE — OeToHOM Kiacca He Huxe BlS ¢ cobmonennem
TpeOoBaHMH MO NpEAOTBPAllleHHI0 00pa3oBaHMs TPEUIMH, KpPOME ONnop MOCTOB, INpH
YCTPOKHCTBE KOTOPBIX B 30HE BO3JCHCTBHA 3HAKONCPEMEHHBIX TEMIEPATYp CleayeT
pyxoBoacToBaThes TpeboBanmamu CIT 24.13330,

Ipu ycrpoiicrBe 6ypoHaGHBHEIX cBaif B MHOTOJNIETHEMEP3IBIX MPYHTAX, HCIIOMb3YEeMBIX
B Ka4eCTBE OCHOBAHHH 1O MPUHLMMY I, IpUMEHEHHE XHMHUECKUX J00aBOK AN YCKOPEHHA
TBEpACHHA O€TOHa, YNOXEHHOTO B pacrlop ¢ Mep3JIhM TPYHTOM, KaKk NpPaBuio, He
JOITYCKaeTCH.

6.3.11 o ycnoBusAM NPUMEHAMOCTH H croco6aM HOFpYKEHUA B MHOTONETHEMEp3bIii
TPYHT CBaH MOAPA3/CHAIOTCA Ha:

a) 6ypooITyCKHBIE — CBaM CILIOIHLIE U MONBIE, CBOGOIHO NOrpyXaeMble B CKBAXKHHEI,
JvaMeTp KOTOpHIX INpeBblacT (HE MeHee 49eM Ha 5 cMm) pasMep HX HauGONbLIEro
TIONEPEYHOTO CEYEHHs, C 3alONHEHHEM CBOGOIHOIO MPOCTPAHCTBA PACTBOPOM LEMEHTHO-
IIECYAHBIM, [IHHUCTO-MICCYAHEIM, M3BECTKOBO-MECUAHBIM MIIM JPYrOTe COCTaBa 10 MPOEKTY,
MPHHUMAEMBIM 110 YCIOBHAM ofecrieueHna 3aaHHOH TPOYHOCTH CMEP3aHHA CBAaH C IPYHTOM;
JOMYCKAIOTCA K MPUMEHEHHIO B JIIOOKIX IPYHTaX IIpH cpeaHel TeMIiepatype rpyHTa IO JUIHHE
cean MuHyc 0,5 °C 1 HIDKe, NIONE3HYI0 Harpy3Ky Ha OypOOITyCKHYIO CBal0 MOXHO NepeiaBaTh
TOJNIEKO TIOCTIE TIONHOTO 3aMepP3aHHs PacTBopa;

6) OmyCKHBIE — CBaW CILIOLIHEIC U HONIbiE, CBOGOIHO (M C IPHrPY30M) OTPYXKAEMbIC
B OTTAasHHBIA IDYHT B 30HE AHMaMETPOM A0 ABYX HaHOGOABLIMX MOMEPEUHBIX Pa3MEPOB CBaH;
JIOIMYCKAIOTCA K MNPHMEHEHHIO B TBEPAOMEDP3ABIX TIPYHTaX MECHaHBIX M TJIHHHCTEHIX,
cozaepxamux He Oonee 15 % KpynmHOOGNOMOYHBIX BKIIOYECHUA MpH cpemHel TeMIepaType
TPyHTa O JUTHHE CBaH He Bblme MuHyc 1,5 °C;

B) Oypo3abuBuble (3a0uBHBIE) — CBaW CIUIOIUHBIE M TOJBle, PacCYUTaHHEIE Ha
BOCHPHATHE YHAPHBIX HATPY30K W Morpyxkaemble 3abupkolt B juuepHEle cKBaXuHHI (6e3
JIMJICPHBIX CKBAXHH), TMaMETP KOTOPBIX MEHbIIE HaHGONBIIEro IONEPEYHOIO CEUEHUA CBAH;
JONYCKAlOTCA K [NPHMEHEHMIO B IUIaCTUYHO-MEP3IBIX TIPYHTaX C  COHEpPKAHUEM
KpYNHOOGIOMOYHBIX BKIIodeHHH no 10 % Ha ocHOBaHWM NpPOGHBIX HOrpyxeHu# cBall Ha
JAHHOMN MIOINANKE;

r) 6ypoo6canHble — MOJbIE CBaH ¥ CBaK-0DONOYKH, MOrpyKaeMble B IPYHT NYTEM €TI0
pasbypuBanHa B 3a00€ Yepe3 MOJOCTH CBAH C NEPHOTMYECKHAM OCAKHUBAHHEM MOrPyxKaeMoi
CBaH; NPUMEHAIOTCA NPH yCTpoHcTBe CBaHHRIX (YHIAMEHTOB B CNOXKHBIX HHXKEHEDHO-
T€OKPHONIOTHYECKUX YCIOBHAX U TIPH HANHYHN MEXMEDP3TOTHEIX IOA3EMHBIX BOL.

JomyckaeTcsa NpHMEHATh APYTrde crnocobbl NMOTPYKEHUs CBall B MHOrOJETHEMEP3/bie
TPYHTBI, €CIH 3TO HE NMPHBOAMT K HENONYCTHMOMY TNOBBHILIEHHIO TEMIIEPATYphl IPYHTOB
OCHOBaHMA, YTO JO/DKHO OBITH MONTBEPIKIEHO OKCIEPUMEHTANBHBLIMH JAHHBIMH H
TEMIOTEXHUYECKHM PacueTOM.

6.3.12 PaccTosHue Mex Iy OCAMH CBall ClIeLyeT IPUHHMATb PaBHBIM!

i Gypoormyckubix ¥ 6ypooGcaHbIX cBai — He MEHee JAByX AMaMEeTPOB CKBAXKHHBI NPH
ee auaMeTpe O | M BKIIOUHTENBHO M HE MEHee JuaMeTpa CKBaXKMHBI IIIOC 1| M mpu ee
nuamerpe 1 M u Gouee;

LI OTYCKHEIX, Gypo3aGuBHBIX M 3a0UBHBIX CBalf — He MeHee Tpex HaubONBIIMX
Pa3MepOoB IONEPEUHOro CeYEH S CBaH.
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Pasmemenue cBalt B miaHe, HX YHCIO, pa3Mephl H ¢NocoOH YCTpolcTea pOCTBEPKOB
Ha3HAYaloTCs B 3aBUCHMOCTH OT KOHCTPYKUMH 3/1aHHA, PasMCIICHHA TEXHOJIOTHYECKOro
06opyioBaHHs ¥ HAarpy30K Ha (GyHIaMeHTH! B cooTBeTCTBHH ¢ TpeboBanuamu CIT 24.13330 ¢
Y4ETOM pacyeTHOH HecymeH cmocoGHOCTH cBail, ompenenseMoii cormacHo 7.2.2, BHICOTHI
XOJNIONHOrO MORNoies (6.3.2) # TeMmepaTypHO-BIAXKHOCTHBIX BO3NEHCTBHH; yKnaaka
POCTBEPKOB 110 TPYHTY HJIH C 3a30poM MeHee 0,15 M OT MOBepXHOCTH IPYHTA, a 11 YCTOEB
MocToB — MeHee 0,5 M He onyckaercs.

6.3.13 Cron6uarsie WM IUIMTHEE (YHIaMEHTHl, BOSBOAUMBIE Ha ECTECTBEHHOM
MHOTOJETHEMEDP3IOM  OCHOBAaHHH, CIGHAYeT YCTpaWBaTh COOPHO-MOHOJHTHBIMH H
MOHONHTHEIME. ['Ty6uHa 3a/10:KeHHs (yHIAMEHTOB, HX pa3Meps! M Hecymias CIOCOOHOCTB
YCTAHARJIMBAIOTCA PACYETOM COIJIACHO ykasaHusm 7.2.2 — 7.2.4, ¢ yueToM TpeboBanmii 6.2.1
n6.22,

OGpartHylo 3achinKy KOTJIOBaHOB MOA (yHAaMEHTHl CieJlyeT NPOM3BOAHTD, Kak
TIPAaBUJIO, BIAXKHEIM TaJbIM (HEMyHYHHHCTEIM NpH npoMep3anuu) rpyHToM. [Ipu meamcrocTH
IPYHTOB OCHOBaHMA J; > 0,2 noA NOmOWBOH (HyHIAMEHTOB CIEAYET YCTPauBaTh NECUAHYIO
OIYLIKY TOJNILUHOMN He MeHee 0,2 M.

6.3.14 Tlpu npoexTHPOBAHUH COOPYXEHHH Ha MCKYCCTBEHHEIX OCHOBaHHMAX (HACBITIAX
WA NOACHINKAX) CHEAYET NpeNycMaTpPUBaTh YCTPOMCTBO (YHIAMEHTOB MEKOrO 3a70KEHHA
(cron6uarsie, NEHTOUHBIC, TUIMTHBIE, C BEHTHIHPYEMBIMH KaHanamd M Ap.). OyHIaMEHTHI
CIEHYET 3aKIaNblBaTh B MpefeNaX BBHICOThI MOACHINKH, ONpeNeNseMOl TEemIOTeXHHUECKUM
PacieToM C YYETOM JNOMOJIHHUTENBHBIX MEPONPHATHI 1O COXPAHEHHIO MEP3JOro COCTOSHHSA
TPYHTOB OCHOBaHMii, peycMOTPeHHEIX 6.3.3 1 6.3.13.

[Moncemky  caegyeT  ycTpauBaTh W3 HENYYHHHCTOrO  MECYAHOrO MM
KPYNMHOOGIOMOYHOr0O I'PyHTa, YKIAABIBAEMOTO M10CJE NPOMEP3aHHA CEe30HHOOTTAUBAIOMIETO
C104; ROMyCKaeTcs IJis YCTpOHCTBA MOICHINOK MPHUMEHATb UUIAKH WIM APYTHE OTXOZE!
TNPOM3BOACTBA, €CIIM MX OCAIKH NOJ HATPY3KaMH OT coopyxeHuit He Gonblle pacYeTHBIX, U
€CIH OHH He TOABEPXKEHHl MOPO3HONY IYYEHHIO M paspylIEHHIO, PacTBOPEHHIO H
PasMOKaHHIO,

Ipu yctpo#ictBe $yHIaMEHTOB Ha ITOACHIIKAX OCHOBAHMA M (YHIAMEHTH CIEXYeT
PacCHUTHIBATH MO Hecymel cmocobHOCTH M AehopMaluaM B COOTBETCTBHH ¢ TpeGoBaHMAMU
CIT22.13330 u ¢ y4eToM pe3y/IbTaToB IPOrHO3HBIX TEMNOTEXHHYECKHUX PacyeTOoB.

6.4 YerpoiictBo  ocHoBaHMiiE M (YyHAAMEHTOB NAPH  WCMOJIb30OBRHHU
MHOI0JIETHEMEP3AbIX rPYHTOB 1o npuHuumy II

6.4.1 Ilpu npoeKTHPOBAaHHM OCHOBaHMN H (YHAAMEHTOB 303HUH W COODYXKEHHH,
BO3BOJMMBIX C WCIIONB30BAHMEM MHOrOJNETHEMEP3NBIX TPYHTOB Mo npuHuumy II, caexyer
NPeAyCMATPUBATS MEPONPHATHS 110 yMeHblueHuio Aedopmaumit ocosarus (6.4.2) win
MEPOTIPHATHA 1O  [PUCIIOCOBNEHHI0  KOHCTPYKUMH  COODYXEHMS K  BOCIPHATHIO
HepaBHOMEpPHBIX nedopMaimii ocHoBaHus (6.4.5), HasHaYaeMele MO pe3ysIbTaTaM pacyeTa
OCHOBAHHMA N0 fiehOpMaLHIM.

BriGop omHOro M3 yKa3aHHEIX MCPOTIPMATHH MM MX COMETAHMA NPOM3BOAMTCA Ha
OCHOBaHMM TEXHHWKO-3KOHOMHYeCKoro pacuera. Ilpy 3TOM MEpONpPHATHA MO YMEHLIICHHIO
nedopmaumii OCHOBaHWSA CHeAyeT NpEeAYCMAaTpHBaTh B N1000M Ciydae, €CIH pacueTHbIE
OCaflki COOPYXCHHS HPEBHILAIOT 3HAYCHHA, HOMYCTHMBIE 110 AaPXUTEKTYPHBIM H
TEXHOMOrMIECKUM TpeOOBaHHAM, & JUIA COOPYXKEHHH, BO3BOIMMBIX 110 THIIOBBIM MPOCKTaM, —
TAKKE YCTAHOBNCHHBIE JUI1 HUX NpeACHbHBIE 3HauYeHHs jedopManuii 10  yCHOBHAM
[IPOYHOCTH M YCTOHYHBOCTH KOHCTPYKLHH.
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MeponpuATHa N0 TPHUCIOCOBNEHNIO KOHCTPYKLUHA COOpPYXEHHS K HEPAaBHOMEPHBIM
AedopMalMaM OTTaHBAIOIIEr0 OCHOBAHMSA CleIyeT Ha3HauaTb M0 pe3yJbTaTaM pacyeTa
COBMECTHO# paGOThI OCHOBAHUSA H COOPYKEHUS,

6.42 Jlna ymeHbmieHus nedopMaumi OCHOBSHMA B 3aBHCHMOCTH OT KOHKDETHBIX
YCIIOBHH CTPOUTENBCTBA CIACHYET NPeLyCMaTPHBATh:

IIpeBAPUTENRHOE (OO BO3BENEHHS COOPYXEHHS) HCKYCCTBEHHOE OTTaWBaHHE ¥
YIUIOTHEHHE IPYHTOB OCHOBAHUS;

3aMeHY JILAMCTBIX IPYHTOB OCHOBARHMSA TAIBIM WIH HENPOCAZOYHBIM MPH OTTAUBAHHUU
TecYaHBIM UM KPYIHOOGJOMOYHBIM IPYHTOM;

orpaHu4eHHe TTyOMHBI OTTAWBAHWA MEP3/BIX TPYHTOB OCHOBAHMA, B TOM YHCHE CO
crabunusammedl BepXHeH TNOBEPXHOCTH MHOTOJIETHEMEP3IOrO TPyHTa B  Mpotiecce
SKCILTyaTalHH COOPYXEHHS;

yBENHYEHHe ITyOUHE! 3a0KeHHs (YHAaMEHTOB, B TOM YHCIIE C IIPOPe3Ko# JBAHCTRIX
TPYHTOR ¥ ONHPaHHEM (YHIaMEHTOB Ha CKalbHBIE WIM JAPYTHE MajOCKHMacMble MpU
OTTaUBaHHHU TPYHTHL

6.43 I'nyGuHY nNpeBapHTENbHOTO OTTAWBAHWA WMIM 3aMEHBl JBAUCTHIX IPYHTOB
OCHOBaHMA Ha MaJIOCKHMAacMHIE NpH OTTAMBAHUM FPYHTHI CAEXYeT YCTAaHABIMBATL MO
pesybTaTaM pacyeTa OCHOBaHHA N0 Ae(OpMALMSM COrlacHo ykasannaM 7.3.10.

KOHTyphl 30HBI OTTaMBAaHMS WIH 3aMEHBI TPYHTOB OCHOBAaHHA B IUIAHE JOJDKHBI
BBIXOAHTD 33 KOHTYDPB COOPYMEHHA HE MEHee YeM Ha NONIOBHHY TITyOHHK NpeaBapHTEIbHOTO
OTTauBaHHUA IPYHTA.

Jomnyckaercs NpUHUMATE MEHbUIYIO TUIOIIAAb [PENBAPHUTENBHOIO OTTaMBAHMA WIH
3aMEHB! FPYHTOB B IUIAHE, 8 TAKKE NMPOMU3BOAUTE JIOKAILHOE MPENBAPUTEIBHOE OTTaHBaHHE
IpyHTOB noA ¢yHIaMeHTaMH (BMECTO CILIOIIHOTO OTTaMBaHMA NOJ Beel TUIOIAABIO
COOPYXKCHHS), €CIM O3T0 OOOCHOBAHO pACUETOM OCHOBaHWA 10 fJepopMaluaM |
YCTOWYHBOCTH,

OrtTauBaHue TPYHTOB OCHOBaHHUH MOXHO TIPOM3BOANTH criocofamu
37IEKTPOOTTaHBAHHS, NAPOOTTAMBaHMA WM 3a CYET OPYTMX HMCTOYHUKOB Terwia. IIpu atom
JOJDKHBI OBITH NMPEAYCMOTPEHBI MEPHI 0 0GECHEYEHUI0 YCTAHOBIEHHOH NPOEKTOM CTENEHH
YILUIOTHEHHA OTTaAHHOTO IPYHTA.

6.4.4 [ina orpaHH4eHMs TIyOMHEI OTTAUBAHMS TPYHTOB B OCHOBGHHH COODYCHHS
ClAeAyeT TpPelyCMaTpuBaTh YCTPONCTBO TEIUIOM3ONMPYIOWMX TMOACHIIOK H  3KPaHoB,
YBEJIHYCHHE CONPOTHUBICHUA TEILUIONepeaaye MOJI0B NEPBLIX 3Taxel U Apyrue MEpONpPUATHS
N0 YMEHBIUCHMIO TEIIOBOTO BIMAHUA COODYXKEHHA Ha TPYHTHl OCHOBAaHMA, @ TaKxke
CTa0MIM3alMI0 BEpXHEH TOBEPXHOCTH MHOTOJETHEMEP3NIOro rpyHTa (B TOM YHCHE NpH
HECTUBAIOILEMCA CE30HHOMPOMEP3AIOMIEM CJI0€) HMXKE TINIYOWHEI 3aJI0XECHUS TOAOLIBEHI
(yHIAMEHTOB IyTeM PEry/IUPOBAHHS TEMIIEPATYPHI BO3AYXA B NMOJNONbAX MIM TEXHHYECKHX ,
ITaXax 34aHUA COTTIACHO MPHUIONKEHMUIO E.

6.4.5 Tlpucnocobnenne KOHCTPYKUHE COOPYXEHHI K HepaBHOMEpHBIM AedopMaLyam
OCHOBAHHMA JOJDKHO 00ecneynBaThes:

a) YBEeNU4EHHEM NPOYHOCTH W NPOCTPAHCTBEHHON KECTKOCTH 3[aHHA, JIOCTHraeMmoi
YCTPOHCTBOM MOITAXHEIX, CBA3AHHBIX C IIEPECKPHITHAMHU XKE/I€306€TOHHEIX ¥ apMOKHPITHYHBIX
NOACOB, YCHICHHEM aPMHPOBAHHA KOHCTPYKIMH, 338MOHOJIHIMBAHHEM COOPHBIX 3JIEMEHTOB
NIEPEKPHITHSA, YCHICHHEM LOKONLHO-QYHAAMEHTHOH 4acTH, PABHOMEPHEIM PAclONOKEHUEM
CKBO3HBIX TIONIEPEUHBIX CTEH, a TAakKe Pa3peskol NPOTANEHHEIX 3NAHMA HA OTACHIBHBIC
OTCEKH IIMHOMN A0 NOJYTOPHOH WMPHHEI 30aHNA;

6) yBenMueHHWEM NOAATIMBOCTH M THOKOCTH COODYXKEHMS IyTeM pa3peskH €ro
KOHCTPYKUMH  neOpPMALOHHBIMM  IIBaMM, YCTPOWCTBOM IUADHUPHBEIX  CONpAXEHMA
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OTHE/BHBIX KOHCTPYKIMH C y4eToM BO3MOXHOCTH HX BHIPABHHBaHHA H PHXTOBKH
TEXHOJIOTUYECKOro 060pyIoBaHHA.

HomyckaeTcas  npexycMarpiBaTh — KOMOMHALMIO  YKa3aHHBIX  MEpONPHATHH
MPHMEHHUTEIBHO K OCOGEHHOCTAM 1IPOEKTHPYEMOro coopyxeHus. IIpu aroM, GeckapkacHeie
KHIBIE ¥ OOLIECTBEHHbIe 3laHHA ClIENyeT, KaK MpaBHIO, MPOESKTHPOBATh NO KECTKOH
KOHCTPYKTHBHOM CXeMe; JUIf MPOMBIULIEHHBIX COOPYXEHHH MOTyT NMpHMEHAThCA rHbkue
KOMOMHHPOBAHHEIE KOHCTPYKTHBHBIE CXEMBI. l[oKONbHO-DYHIaMEHTHYIO HacTh 3JaHUN B
THIIOBBIX NpPOEKTaX CleAyeT paspabaThiBaTh B HECKONBKMX BapHaHTaX, PAaCCUHTAHHEIX 110
NPOYHOCTH Ha Pa3HbIe MPeJebl JOITyCTHMBIX AehopMaLuit OCHOBaHHS.

6.4.6 TIpy HCTONB30BAHHH MHOTONIETHEMEP3NTBIX I'PYHTOB B KA4YeCTBE OCHOBAHHMIL 1O
npuHumny Il crexyer, Kak npaBuiio, IPUMEHATH:

a) 1A COOpyXeHMH C eCTKOM KOHCTPYKTHBHON cXeMmoH, BO3BOAMMBEIX Ha
OTTaNBAIOIINX TPYHTAX, ~ YCHICHHBIE apMOTIOACAMH JIEHTOYHBIC QYHAAMEHTHI, B TOM YHCIE B
BHJIE JKECTKHUX TMEPEKPECTHBIX JEHT, BOCTPHHHMAIOMMX H TMepPEepacnpeNeAomuX YCHINns,
BbI3BAHHBIC HEPABHOMEPHOH OCAAKOH OTTAMBAIOLIETO OCHOBaHHA, @ B HEOGXOOMMBIX
Cly4asX — MIKTHBIE GYHIAMEHTHI; Ha TIPEIBAPUTENLHO OTTASHHBIX H YITIOTHEHHBIX IPyHTAX
JOIYCKaeTCs MPHMEHATh CTONCYATHIE, JIEHTOYHBIE W Jpyrue BHABl (YHAAMEHTOB Ha
€CTECTBCHHOM OCHOBaHMM, a Takxe CBailHbEle (YHIOAMCHTHI, €CIH 3T0 00YCIOBIEHO
TPYHTOBBIMH YC/OBHAMH;

6) mna coopyxenumit ¢ rHOKOM KOHCTPYKTHBHOM CXEMOM — CTONGYATHIE H OTAENHLHO
cTodmye GyHIaMEHTHI IIOJ KOJNOHHEI, THOKHE JEHTOUYHEIE BYHIaMEHTEl, & B HEOOXOIMMBIX
CIydasx TakKe cBalHble HYHNaMEHTHI.

6.4.7 B ciy4asx, KOrga B OCHOBaHWH COOPYKEHHMH 3QEraloT CKaibHBIE WIH Apyrue
MaJlOC)KMMAEMbIE TIPK OTTAUBAHKMM TPYHTEI, CICAYET NPUMEHATEL cTONGuUaThe (YHIaMEHTHI,
cBaiiHble QYHAAMEHTH! U3 CBal-CTOEK, B TOM YHCJIE U3 COCTABHEIX ¥ GypOHaGUBHEIX CBai.

Ceay caenyer morpyxaTh, Kak NpaBuio, GYPOOIyCKHEIM CHOCOGOM B CKBAXWHBbI,
ANaMeTp KOTOPhIX HE MeHee 4eM Ha 15 cM mpeBbimiacT HanGoJrbine pasMeps! HONEPEYHOro
CeYeHUS CBaH, C 3allOIHCHHEM CBOGOIHOrO NMPOCTPAHCTBA IIEMEHTHO-NIECYAHBIM HIIH IPYTHM
pacTBOPOM MO MPOEKTY. 3alelKy cBaii-CTOEK B CKaJbHEIE FPYHTHI HAJNEXUT NPOU3BOAHTE B
cooTBeTcTBHH ¢ Tpebosanuamu CII 24.13330.

6.5 TpeGoBanus K HHXKeHePHOI NOArOTOBKE TEPPHTOPHM

6.5.1 B mpoexTe ocHOBaHUii ¥ (yHIAMEHTOB Ha MHOIOJIETHEMEDP3IIBIX TPYHTAX JOMKHEL
OBITH  NPEXYCMOTPEHBI MEPONPHATHS N0 HMHKECHEPHOW MOATOTOBKE TEPPHTODHH,
obecneyuBaomye cobOHOACHHE PAcYETHOTO THAPOrEOJOFHYECKOro ¥ TEIUIOBOTO PeXHUMa
TPYHTOB OCHOBaHHS M NPEXOTBpALICHHE 3PO3HH, PA3BHTHA TEPMOKApCTa M APYTHX GH3HUKO-
T€OJIOrHYECKUX MPOLECCOB, NPHBOMALINX K H3MEHEHWIO NPOEKTHOTO COCTOSAHHA IPYHTOB B
OCHOBAHUH COOPYKEHHH NPH UX CTPOUTENBCTBE M IKCILTYaTallMH, @ TaKXKe K HeJOMYCTHMBIM
HapylIeHHsAM NPUPOIHBIX YCJIOBHH oKkpykatowel cpensl. Paspaborky MeponpuaThit
HAaJUVICKMT NPOBOAMTRE B coorTBercTBHM ¢ TpeGosanmamu CIT 116.13330. TpeGomanus
HHXKEHEPHO-IKONOTUYECKUM U3BICKAHUAM JJIS CTPOUTENILCTBA YCTaHOBNEHH! B [1].

6.5.2 MmxenepHas NMOATOTOBKA OTAENbHBEIX CTPOMTENLHBIX MIIOMAAOK AO/MKHA OBITH
yBsi3aHa ¢ obmelt MHXKeHEpHO! MOATOTOBKOH ¥ BEepTHKAIBHOH NNGHMPOBKOH TEPPUTODHH
3acTpolikH B COOTBETCTBHM C T€HIUIAHOM M oOecnevnBaTh OpraHM30BAaHHEIH OTBOA
TIOBEPXHOCTHBIX, HAIMEP3IOTHBIX ¥ MEKMEDP3NOTHEIX BOJ ¥ BOJ CE30HHOOTTAHBAIONIETO CIOS
C HayaJla CTPOMTENIBCTBA ¥ B TEMEHHE SKCIUTyaTALHOHHOIO IEPHOA.

IMoxbesanble TyTH M HACHIMM VIS NPOXOXACHHS TPAHCHOPTHBIX CPEACTB M paboTh!
CTPOHUTENILHOM TEXHUKH CIIEAYET YCTPanBaTh 10 Hadasa paboT 10 BO3BEACHHIO (DYHAaMEHTOB.
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6.5.3 Ha TeppuTOpHH C MHOTONETHEMEP3IbIMH IPYHTaMH BEPTHKANBHYIO NIAHHPOBKY
MECTHOCTH CJIGAYeT TNpPOM3BOIMTL, KaK IMpaBwio, NOACHMKoH. IIpy mnpHMeHeHHH B
HeoOXOAMMBIX CITy4asX CPE30K M BHIEMOK IDYHTa ZOJDKHB! GBITb MPHHATHE MEPHI 1O 3alUTE
BCKDBLITHIX JILAUCTBIX IPYHTOB OT NPOTaWBaHMsA, pasMbIBa M OTION3aHUA CKAOHOB. [loackinky
MOXKHO BBINOJIHATE CIUIOIIHOM M0 BCEH 3acTpaMBacMON TEPPHTOPHH WM NOA OTACHBHEIC
COOPYXKEHHUs HIIK HX IPYNIbI IIPH YCIOBHH 00ccrieueHus cBOGOIHOTO CTOKa ITOBEPXHOCTHBIX
BOL.

6.5.4 Ilpn ¥CHONB30BAHHH MHOTOJETHEMED3/BIX IPYHTOB O MpUHUMIY I moaceinky
ClefyeT BLUIONHATh, KaKk MpAaBWIO, B 3UMHMH NEPHON mociHe IPOMEP3aHUA
CE30HHOOTTAABLIErO CJIOA TPYHTA (He MeHee 4yeM Ha 0,2 M), mociie npeABapHTEAbHOM 04HCTKH
MOBEPXHOCTH IPyHTA OT CHera. TOJHIMHA M Coco6 yCTPOHCTBA MONCHIIOK MPHHUMAIOTCA B
3aBHCHMOCTH OT MX Ha3Ha4eHHUA MEP3IOTHO-IPYHTOBBIX U THAPOTEOOTHYECKHX YCIIOBHI,

Ha ywactkax ¢ CHIBHONBAMCTHIMH TPYHTaMH M NOI3EMHBIMH JBAAMM  ClieZyeT
YCTpaHBaTh CIUIOMIHEIE HO INIOMAAM TEINIOH30MUPYIOIIMe NOACKHINKH MW 3KPaHBI, TOMIUHY
KOTOPBIX HEOOXOAUMO YCTaHABIHBATh PACYETOM 110 YCIOBHIO TPEAOTBPAILECHHS IPOTANBAHUA
TIOACTUGIONIEr0 JLANUCTOrO IPYHTA COrNAcHO YKa3aHHAM 8.2 M HCKJIIOMEHHA MOBHILICHHA
NPHPOAHBIX  TEMIEPATyp MHOTOJNETHEMEPIILIX TIPYHTOB.  YCTpOWCTBO  NOJCHINOK,
HCTIONB3YEMBIX B KayeCTBE OCHOBAHMH COODYXEHMH, ClleIyeT NpPOU3BOAMTH COTJIACHO
yKkasaHuaM 6.3.14.

Ilpu HeoGXOAMMOCTH TOHKEHUS IPUPOIAHEIX TEMIEPATYP CHILHONBIUCTEIX TPYHTOB U
MO/J3€MHBIX JIbIOB B LENAX MCKIFOYCHHS MPOLECCOB Nonsyyectn (npunoxenue H) Bo BpeMs
SKCILTYaTaLMOHHOTO TEPHONA, CIEAYeT NMpelycMaTpHBaTh aKTHBHYIO TEPMOCTaGHIM3aLMIO
TPYHTOB OCHOBaHHs € IOMOIIBIO ycTaHoBKH COY,

6.5.5 Tlpu Mcronb30BaHUY MHOTOJIETHEMEDP3JILIX 'PYHTOB B KayecTBe OCHOBaHWH No
npunnuny II BepTHKaNbHYI0 NJIAHWUPOBKY NOMYCKAaETCA OCYINECTBIATH TNOJICHINKAMH H
BbIEMKaMH rpyHTa. [IOACBINKY HaUIEKHT YCTPaUBATh, KaK NPaBHIIO, MO OTTAAHHOMY TPYHTY
CJI0f CE30HHOTO NMPOMEP3aHUA—OTTaNBaHUA. BBIEMKH IPYHTOB JOITYCKAaeTCs BHIMONHATh HA
HETIPOCAJOYHBIX IPH OTTAMBAHMH TDYHTAX HWIM €CITH IPeAyCMOTPEHQ MpERIIOCTPOSIHOE
OTTaHBaHME U YIUIOTHEHHE IPYHTOB MOX COOPYKEHUAMH,

YPOBEHb INIAHHPOBOUHBEIX OTMETOK, BBICOTY IIOACHINOK, INIyGHHBI BBIEMOK IDYHTOB,
YKIOHBI BOJOOTBOAALUEGH CETH CeNyeT NPUHUMATD C YMETOM PacHeTHLIX 0CaJ0K IPYHTOB NPH
OTTaHBaHWU. B HEOGXOOMMBIX CTyvasx (CWIBHONBIWMCTHIE, 3aTOPHOBAHHBIE MIIM MMEIOIIHE
HEPaBHOMEPHYIO JIBAUCTOCTH TPYHTHI) CIEAYeT OCYHICCTBIATh YaCTWYHOE OTTAMBAHWE MUK
3aMeHy TPYHTOB BEPXHEI0 IbAUCTOTO CJNOA WIH YCTPOHCTBO TEIUIO3AIMTHHIX 3KPaHOB
coryacHo 6.4.4.

IIpu BBICOKOM YpPOBHE MOI3EMHBIX BOJA HEOOXOAMMO MpeayCcMaTpHBaTh MEphl O
NPeJOTBPALICHHIO 0OBOAHEHHS 3arTyOICHHBIX OXBANOB MM TEXHHYECKHX dTaxel 31aHus:
NOJHSATHE YPOBHA TUIAHHPOBOYHbIX OTMETOK, yeTpoHcTBO ApeHaxa,
NpoTHBODMIBTPALMOHHEIE 3aBECBl, B TOM 4YMCIe JIBOOIPYHTOBRle W T.0. Ilpu
NPOSKTHPOBAHUH MPOTHBOGHUIBTPALIOHHEIX 3aBeC BOxHbIA 0anaHC MOA3EMHBIX BOX Ha
3acTpauBaeMoll TepPHUTOPHH AOKEH ObITh COXPAHEH.

6.5.6 B cocraBe MepONpUATHH 1O HHKEHEPHON MOArOTOBKE TEPPHTOPHH NOMKHEI GbITH
TpeIyCMOTPEHEl MPHUPOROOXPAHHBIE MEPONPHSATHA, HANpaBAEHHBIE HA BOCCTAHOBJIEHHE
HapyLIeHHBIX B TIPOLIECCE CTPOHTENBCTBA IPHPOAHBIX YCIIOBUM, B cooTBeTCTBUH ¢ 16.4,

6.5.7 Jina ofecneueHns yCTOHYMBOCTH H 3KCIUTYaTaLlMOHHON MPUTOZHOCTH 3HaHUH U
COOPYXEHHUH MpH NPOKNagKe HapyXHBIX ceTell cucTeM BOJOCHaOXeHHs, KaHAIM3ALMH,
TEILI0CHAOXEHHUA CleyeT IpeayCcMaTpuBaTh, KaK NMPaBHIO, TOT X€ MPHUHLHI HCMOB30BAHUS
MHOTOJIETHEMEP3NBIX TPYHTOB B KAYeCTBE OCHOBAHMH, KOTOPBIM MpUHAT Ans 37aHMA u
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COOpY)KEHHH, pasMemiaeMbIx Ha JaHHOW TeppuTopuu 3acTpoiku. IIpumeHeHWe pa3znH4HBIX
NPHHLMIIOB NOMYCKAETCA NPH YCIOBHYM MPOKNAAKH CETEH, Kak NPaBHiIo, B KaHaNaX Ha TakoM
PaCcCTOSHHH OT 3HAHHH ¥ COOpYKEHHH, IPH KOTOPOM He MPOU30IiNeT H3MEHEHHUs pacYeTHBIX
TEMIEPATyp OCHOBAHME 3MaHWil M COOPY)XEHMIl, HIM IIpM NPHMEHEHHM JAPYIdX Mep,
TpPeayCMOTPEHHBIX 6.1.5.

BBOJIEI H BEIYCKH HHXEHEPHBIX CeTell B 3MaHUAX WIH COOPYXEHHAX U MPOKNAAKY ITHX
ceteli B MOANONBAX H TEXHHYECKHX ITakax CIEAYeT OCYWECTBAATh [0 MPUHUHIY
MCRO/B30BAHHA MHOTONETHEMEP3INBIX TPYHTOB, NPUHATOMY ANA JAAHHOTO 3NaHHA WIH
coopyxeHHs. KOHCTpYKIMA BBOAOB M BHIMYCKOB JOMkHA OBITh TakoM, 4TOGH mnpH
HCNONL30BAHHN MHOTONCTHEMEP3IBIX TPYHTOB B KayeCcTBe OCHOBaHMA No mpuHuuny I
MCKJII0YANach BO3MOXHOCTH MECTHOTO OTTaHBAHHA TIPYHTOB MM MOBBIMCHHUA (IPOTHB
YCTaHOBIEHHOM B IPOEKTE) MX PacyeTHOW TeMNepaTyphl, a NPH HCIOIB30BAHUM IDYHTOB B
KayecTBe OCHOBaHMA No NpuHUmMNy II — YCKOPEeHHOro MECTHOTO OTTAaWBaHWA M, Kak
CIIe[ICTBHE, YBEIMYCHHON HepaBHOMEPHOCTH JeopMaLuy OCHOBaHHUS GYHIAMEHTOB.

7 Pacuer ocHOBaHMIi 1 pyHAAMEHTOB

7.1 O6mue ykasanus

7.1.1 Tlpu NpOEXTHPOBAHHH OCHOBAHMH H (YHOAMEHTOB COOPYXEHUH, BO3BOAUMBIX HA
MHOTOJIETHEMEP3NIBIX FPYHTAX, CAEAYET BBITONHATH TEMJIOTCXHHYECKHE PacyeThl OCHOBAHHUA
¥ pacyeThl OCHOBaHHs M (GYHIaMEHTOB Ha CHJIOBHIC Bo3leHcTBHA. B pacyerax ocHoBaHHA M
(yHIaMEHTOB HAJUICXKHT Y4UTbIBATb NPHHIHIT HCHIO/b30BAHHA MHOTONIETHEMEP3IBIX TPYHTOB
B KauyecTBE OCHOBAHMA, TEMIOBOE H MEXaHHYECKOE B3aHMOJCHCTBHE COODYKECHHMA H
OCHOBAHHS,

7.1.2 OcHoBanuss ¥ QYHIAMEHTHl CIEOYeT pacCyMTHIBATE II0 ABYM TpymmaMm

NpeNeNEHEIX COCTOAHMI: Mo nepBod ~ 1o HecymeR cmocoBHOCTH, MO BTOpod — Mo
aedopmanmam (ocaikaM, NporubaM U mp.), 3ATPYAHAIOWMUM HOPMATBHYIO IKCILTYaTalHIo
KOHCTPYKUME COOpY)KEHHs, a OJJIEMEHTHl Kele306€TOHHBIX KOHCTPYKUMHA - H IO
TPEWHHOCTOMKOCTH.

ITpu pacyeTe NO NpenesHEIM COCTOAHMAM HECYLIYIO COCOOHOCTH OCHOBAHHMS H €ro
oxuAacMble fedopMaruu ClAeLyeT YCTaHaBIMBaThb C YYETOM TEMIIEPaTypPHOro pexHMa
TPYHTOB OCHOBAHHA, a NP MpHHIMIE I — TakKe ¢ YYEeTOM MPONOIKUTENLHOCTH AeHCTBHS
Harpy3oK H peoJIOTHYeCKHX CBOHCTB IPYHTOB.

DyHAaMEHTH KaK MEMEHTH KOHCTPYKUMIl B 3aBUCHMOCTH OT UX MaTepuana ciemyer
paccuuTHIBATH B COOTBETCTBHHM ¢ TpeGobanusamu CIT 16.13330, CII 35.13330, CII 63.13330,
CII 64.13330. Pacuet yka3aHHBIX KOHCTPYKIHii MpuBeneH Takoke B (4] 1 [S].

7.1.3 PacueT OCHOBaHMIA cJIeTyeT IPOH3BORHTH:

) NP KCMOJB30BAHUH MHOTONETHEMED3NBIX IPYHTOB MO NPHHIHMNY I mo HecymieH
CrocoBHOCTH — IS TBEPAOMEP3IBIX TPYHTOB; 10 Hecymel cnocoGHOCTH M Aehopmaluam —
JUIS TUIACTHYHO-MEP3NBIX ¥ CHIBLHONBANUCTHIX TPYHTOB, & TAKXKe MMOJA3EMHBIX JIBIOB;

6) npy MCMONB30BAHMM MHOTOJIETHEMEP3BIX TPYHTOB mo npuHummy II: no Hecyuen
chnocofHocTH ~ B ciyyasx, npexyemorpernnix CIT 22.13330; mo sedopmaumaM — BO Beex
cry4asx, IpH 3TOM JIA OCHOBaHHMH, OTTaHBAIOWMX B NPOLECCE SKCILTYaTaLAN COOPYXKEHHUH,
pacyeT NO AeOPMANMAM HAMICKUT TPOH3BOLMTL M3 YCIOBHA COBMECTHOH paGoThl
OCHOBAHHA U COOPYKEHHMS.
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Pacuer ocHoBaHHi1 N0 AedopMauyaIM CIeAyeT MPOH3BOAMTE HA OCHOBHBIE COUETAHUS
Harpysox M BosjielicTBHi; pacueT mo HecyleH CIOCOGHOCTH — Ha OCHOBHBIE M 0COGbIe
COYETAaHHNA HArPy30K M BO3EHCTBHIA.

7.1.4 Harpy3ku W BO3ZEHCTBHSA, NEpENaBacMEIE HA OCHOBAHHA COOPYXKEHHEM, CIIeAyeT
YCTaHABIUBATE pacueToM B cooTBeTcTBUM ¢ TpeGosanuwamu CII 20.13330 ¢ yueroM ykazanuit
CIT 22.13330, CII 24.13330, a 11 OCHOBaHMi ONOpP MOCTOB M TpY0 IOX HACHIAMM —
coriacHo CII 35.13330.

Ilpy MCHONBE30BAHMH MHOTONETHEMEP3JIBIX TPYHTOB IO MpPUHIMANY I, eciu TpyHTHI
OCHOBEHHA HAXOJATCA B  TBEpHOMEP3NOM COCTOAHMH, a Talkke B  Clydasx,
npenycmatpusaemsix CIT 22.13330, Harpy3k# W BO3NEHCTBHA Ha OCHOBAHHE NOITYCKAaeTCs
HasHayaTe Ge3 ydyera MX nepepacrpefeNeHUs HanbYHAAMEHTHBIMA KOHCTPYKLHAMH
COOPYXEHHA.

Ilpy wcnonp30BaHMM MHOIOJETHEMEP3NEIX TPYHTOB B KauyeCTBE OCHOBAaHMA IO
npuHnumy II Harpyskd Ha OCHOBaHHE ClENyeT ONpEACNATh, Kak NPaBHIO, ¢ YYETOM
COBMECTHOH paGOTHI OCHOBAHHUA H COOPYKEHUA.

7.1.5 Harpysku u Bo3aeicrBus, kotoprie o CII 20.13330 MoryT oTHOCHMTECH Kak K
JJIMTEJIEHEIM, TaK M K KPaTKOBPEMEHHEIM, IIPH PacyeTe MEP3ihix OCHOBaHMIl 110 Hecymed
CHIOCOGHOCTH JOJKHBI OTHOCHTbCA K KPATKOBPEMEHHBIM, a NpH pacyere OCHOBAaHMI MO
nedopMaLHAM — K JUTHTETBHBIM.

Bo3ne#cTBHA, BBI3BAHHBIE OCAJKAMM TPYHTOB NPH NPEAYCMOTPEHHOM B IPOEKTE
OTTaMBaHWK MX B MPOIECCE IKCILTYAaTallUM COOPYKEHMUS, CIEAYET OTHOCUTh K JUTHTEBHBIM;
BO3JeHCTBHS, CBA3HHBIE C BO3MOXHBIM MpPOTAMBAHHEM W TIPOCANKAMH TPYHTOB TIPH
HAapYIIEHHAX SKCILTyaTaLMOHHOTO PEXHMa COOPYKEHMS, — K 0COGHIM,

7.2 Pacuer ocHOBaHMit H QYHHAMEHTOB IPH MCHOJb30BAHHN MHOTOJIETHEMEPIIbIX
rPYHTOB N0 npHRUUNY I

7.2.1 Pacuer ocHoBaHMH GYHIAMEHTOB 110 II€pBO¥ TPYIIE NPEACABHBIX COCTOAHMIA (110
Hecylel ciocobHOCTH) NPOM3BOAUTCS MCXOs U3 YCIIOBHS

F<F N (7.1)

rae F — pacueTHad Harpy3Ka Ha OCHOBaHUE;

F,—Hecymas cnocoGHOCT OCHOBaHHM#A, ompefenseMas pacueroM (7.2.2), a
ocHopaHMM CBaliHBIX (YHIAMEHTOB — HOTIONHHMTENBHO M 1O AAHHBIM MOJEBEIX
ucnbITanuii cBai (7.2.11) u cratadeckoro souupoBanus (mpunoxenue JI);

¥n — KO3bGUIUHMEHT HaJEKHOCTH IT0 OTBETCTBEHHOCTH COOPYXEHHS, MPHHAMAeMEIi
B cooTBeTcTBHH ¢ TpeGosanHusmu CIT 22,13330 B 3aBHCHMOCTH OT BHAA W YPOBHS
OTBETCTBGHHOCTH COODYXECHHS, & JUIf OCHOBaHWH OMOp MOCTOB — COTJIacHO
CIT 35.13330 u ykasanusam 12,13,

7.2.2 Hecymas cnocobHocts ocHoBanua F,, kH, BepTHKANbHO HarpyxKeHHOH BuCAYei
cBay uiu cTonG4aroro GpyHAaMeHTa onpeeasercs no popMye

n
Fy=vv.(RA+ ZlRa_ﬁi A1), (7.2)
1=

THE Y, — TeMNEPaTypHEIH KO3(h(UUHEHT, yIUTHIBAIOMI H3MEHCHHA TEMIEPaTyphl IPYHTOB
OCHOBAHHA M3-33 CIy4aliHBIX M3MCHEHHH TEMIIEpaTyphl HApyXKHOro BO3IYXa,
onpesiensAeTCA 10 YKasaHUAM npruioxkenns I1;

Y. — ko3 puLMeHT yenoBuii paGoTe OCHOBaHHSA, IPHHUMAEMBIH 10 YKa3aHHAM 7.2.4;
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R—pacqe'moe CONPOTHUBJICHHUE MEP3JIOTr0 rpyHTa HoA HHXHHUM KOHIIOM CBaW WIH NOA
nonowmBod cTonbuaroro ¢ynnaMenrta, klla, onpenenserca coriacHo YKasaHHAM
7.2.3;

A —- womans NoaomBel CT 0JI04aToro (})ylmamema WM TUomanb OnHpaHHA CBav Ha
FPYHT, MZ, NpHHAMacMaa 1A CIUJIOLIHBIX cBai pasuoifl miomaayM HX nonepevyHoro
ceueHHA (WM NIOWAAY YIIMPEHHUA), JUIS MOJBIX CBai, MOrPYKEHHBIX C OTKPHITHIM
HMXKHHM KOHIIOM, — INIOINAAH NONEPEYHOro CCUCHHUA CBAH 6py'1'ro NpPH 3an0JHCHHH
€€ MOJIOCTH LUEMCHTHO-TICCYAHbIM PaCTBOPOM HJIH 'PYHTOM Ha BBICOTY HC MCHEC TPEX
IIHaMETPOB CBay;

R, — pacueTHOE COTNPOTHBIEHHE MEP3JIOr0 TPYHTa MM IPYHTOBOTO PacTBOpa CABHIY I10
60KOBOH IOBEPXHOCTH CMEP3aHUsA CBaW MU cTonbuaToro GyHIaMEeHTa B mpeAenax
(i-ro cnos rpyHTa, klla, onpenensemoe cornacHo ykasanuam 7.2.3;

Aui — MIOWAAL TOBEPXHOCTH CMEP3aHHUs -0 CJI0f IPyHTa ¢ GOKOBOH IOBEPXHOCTBIO
CBay, a 1jia CT o50yaToro (byrmamema — IIoHiaJb NOBCPXHOCTH CMEp3aHNs IpyHTaA €
HIDKHEH cTyreHsl0 dyHIaMeHTa, Mz;

n — YHCJIO BEIICHCHHEIX MPH pacyeTe CI0EB MHOMONETHEMED3JIOTO IrPyHTa.

Npumevanus

1 Ipn pacyere Hecymel cnocoGHOCTH OCHOBaHMs CTOAGYATOr0 GYHOAMEHTA CHIIEI CMED3aHMA IPYHTa,
omnpenensieMble BTOPHIM claraeMbiM GopMyist (7.2), YIHTHIBAIOTCS TOJILKO NPH YCIIOBHM BBINMONHEH!A 06parHoi
3aCHITKHA Ma3yX KOTJIOBAHA BI&XHBIM IPYHTOM, 4TO JIODKHO GBITH OTMEYEHO B MPOEKTE.

2 B cmyvasx, KOTKa /0¥ Ce30HHOr0 NMpOMEp3aHus — OTTAUBaHNA HE CIMBAETCA C MHOTOJIETHEMEP3TBLIM
TPYHTOM, Hecyllylo cmocoGHOCTh CBalf B npeleniax HeMeEp3lioro ClOf IPYHTa AOIMYCKAeTCA YYMTHIBATE [0
CI124.13330. Tlpu 3ToM gomikHbl OBITH MPEXYCMOTPEHE! Mephl MO CTaGHAM3ALNM BEpXHEH NOBEPXHOCTH
MHOTOJIETHEMEP3/IOTO TPYHTA, @ PaCHETHBIE CONPOTHBIICHHA TATMKOBBIX TPYHTOB (KPOME KPYNMHOOGHOMOYHREIX H
TIECKOB CO CTEHEHBIO BIAXHOCTH He mpesplmatomedi 0,8) Brons 60koBo#i NOBEPXHOCTH CBailf, TPMHAMAEMbIE MO
HopMaTuBHEIM Tabnuuam CIT 24,13330, cneayer Opats ¢ moHwkatomumn xodpduuuentamu: 0,8 — ama

FIAHUCTBIX TPYHTOB, 0,9 — JIA MecHaHBIX BOLOHACHIUCHHEIX IPYHTOB; JUIA APYTMX TPYHTOB NOHIDKAIONINE
KO3()GUIMEHTH! ONPEACNAIOT N0 ONBITHHIM JaHHBIM,

7.2.3 PacueTHOe nmaBieHME Ha MeEp3/Ibli TPYHT NOA IOROWBOH ¢dyHmaMeHnTa R u
pacueTHbiE COTPOTUBIEHHS MeEp3JIOr0 IPYHTa WIM TPYHTOBOTO pacTBOpa CABHTY 110
MOBEPXHOCTH CMEp3aHus (YyHAaMeHTa Ry yCTaHaBIMBAIOTCA MO JAHHBIM HCHBITAHHHA
IPYHTOB, TNpOBOAMMBEIX B cooTBercTBMM ¢ ['OCT 12248, ¢ yuerom ko3dduumeHra
HaJIeXHOCTH 110 TPYHTY g, NPHHAMAEMOMY COTJIACHO 5.8, ¥ pacyeTHBIX TEMIEPaTyp rPyHTa
ocHoBauus Iy, T; u T, ONpeenseMbixX TEIUIOTEXHHYECKHM pacueToM fo 7.2.7.

[To pesyibTaTaM MCMLITAHWI IPYHTOB MIAPUKOBBIM LITAMIIOM WM Ha OJOHOOCHOE
CXKaTHe pacueTHble 3HaueHus R, kIla, BrryMcasioTes no Gopmyie

R=5Tcalyg +y1d, (7.3)

I€ ¢, — HOPMaTHBHOE 3HAueHWe NpeaeibHO AIUTeNbHOro cuenneHus, klla, npuHuMaemoe
PABHEIM: Cy = Cegn TIPH HCIBITAHUAX IPYHTOB WIAPHKOBBIM IITAMIOM H ¢, = 0,5Rcy —
TIpH VCIIBITAHHAX Ha OJJHOOCHOE CXKATHE, TAE Cegn U Ron — COOTBETCTBEHHO MPENENBHO
IUTUTENIBHOE 3KBUBAJICHTHOE CLUETICHHE M CONPOTHBJIEHME TIPYHTa OLHOOCHOMY
CHKATHIO;
Y1 — pacdeTHOE 3HaueHHe yAETBHOTO BECa IPyHTa, xH/M’;
d — riryGviHa 3a10%eHus QyHAaMEHTa, M;
Yg — K03 GULMEHT HAACKHOCTH 110 IPYHTY.
HopmaTuBHoe 3HaueHMe ¢, JONycKaercs TpPHHUMATb COIVIACHO  YKa3aHUAM
PEeXOMEHAYeMOro npunoxenus JI,
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B cmydasx, npeayCMOTpeHHBIX 5.9, pacdeTHele 3HadeHHMA R M R, nomyckaercs
TIPHHUMATS 110 TaOTHUAM IpHIOXKeHHS B,

ITpu pacyeTax HecylmeH COCOBGHOCTY OCHOBaHHI 3HaUEHHUA R CeAyeT NPHHAMATH: A1
CBalfHBIX (YHIAMEHTOB — NPH pacueTHOH TeMmeparype rpyHra I, Ha riybuHe z, paBHOM
riayOuHe TIOrpY>KEHHA CBau; M cTonb4aThiX QYHIaMEHTOB — NIPH PacdeTHol Temmnepatype
rpyHTa T,, Ha riry6¥iHe 3aJ0XKEHHS TOOIBhI QyHIaMeHTa,

PacueTHble CONMPOTHBNCHHS CIOBHIY Ry ClegyerT NPUHHMATh: N CBalHBIX
(GyHIaMeHTOB — IpH TeMIniepatype rpyHTa I, Ha riyOuHe CepenyHH! {-I'0 CI0f IpyHTa; Mii
cronb4aTeix GyHIaMEHTOB — MpPH TeMmepaType IpyHTa Iy, Ha IIyOuHe, COOTBETCTBYHOLIEH
cepennHe HIDKHEN cTyneny QyHaaMeHTa.

Ilpu pacderax nHecymie#f cnocoGHOCTH OCHOBAHMS BHCAYEH CBaH, PacmoNOKEHHON B
OJHOPOIHEIX MO COCTaBY MHOTOJICTHEMEP3NBIX TPyHTax, Mo ¢opmyne (7.2) 3HA4YEHHA Ry
NpHHUMaETCA pH cpenHel (SKBUBaNEHTHOMH) TemnepaType rpyHra T, (7.2.7).

Jlns 6ypooryckHbIX cBalf PaCYETHOE CONPOTHBIIEHHE CABHIY HEOOXOAUMO NMPHHUMATH
HayMEHBIIMM U3 3HAYEHUH CIBHMIa [0 NOBEPXHOCTH CMEP3aHHA CBaH Ry M CHBHIa 10 TPYHTY
umm GypoBoMy pacTBopy R Ins GypoHaGHMBHEIX cBaif — no 3naueHmIo Ry. Ilpu pacuere
Hecyme#f crnocoOHocTH KOMOMHMpOBaHHKIX cBalf  (mepeBoMerannuueckux, cGopHo-
MOHOJNHMTHBIX Y Jp.) 3Ha4eHUs Ry CEAYET NPUHNMATh C YYETOM HEONMHAKOBOH NMPOYHOCTH
CMEP3aHHMA C [PYHTOM KX DasiU4HKIX 31EMEHTOB B COOTBETCTBHM C YKa3aHHAMH
TIPHIOXKeHUA B.

Hnst cBafi (xpome Gypo3aGUBHEIX), ONMMpaeMbIX Ha NECYAHO-IIECEHOYHYIO MOXYIMIKY
BBICOTO} He MEHee TPeX IMaMeTpPOB CKBAXHUHEL, MPY JUaMETpe CKBaXKUHBI He Golee nmomyTopa
JAVaMETPOB CBaH, PacueTHOE 3HAYEHHE R AOMYCKAeTCA NPMHUMATh AN IPYHTA MOXYIIKH, a
3HaueHHe 4 — paBHBIM IUIOMaaHM 3a605 CKBaXHHEL. [IpK OnMpaHUy cBail Ha JIbAUCTHIC TPYHTH
¢ apauctocTeio i 2 0,2 pacyeTHnle 3HAaYeHHs R cledyeT NpHHAMATh ¢ MOHMKAIOMMM
kodbhbummenToM 7= 1 — ij,

Jlnsg KkpaTKOBpEMEHHBIX HATPY30K C BPEMEHEM NeHCTBHUA !, PaBHBIM WIM MEHBIINM
HPOO/KUTEBHOCTH [IEPEPHIBOB MEX/Yy HUMH, PACUCTHHIC 3Ha4CHUA R M R, JomyckaeTcs
NPHHMMATh C NMOBBHLAIOIHUM KO3GOUIHEHTOM 1y (KPOME OmOp MOCTOB) B COOTBETCTBHM C
JaHHBIMK Tabmuis! 7.1.

Tabunwna 7.1
Bpems neficTBYS HArpysKH ¢, 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 Koabduuuent ycnoeuit paGoTel OCHOBAHUS Y, MPUHHUMaeTCs o Tabuuue 7.2 B
33BHCHMOCTH OT BHJA H c11oco60B ycTpoHcTBa hyHIaMEHTOR (KpOME OIIOp MOCTOB).

Tabnuua 7.2

Buzs! hysnamenTos 1 cnocobkr ix ycTpoiicrsa Koaddunmenr v,

Crosn64aThie ¥ Apyrue BuAs! GyHIaMEHTOB Ha €CTECTBEHHOM OCHOBaHHU 1,0

To e, Ha BOACHINKAX 0,9
BypooITycKHBIE CBaH ¢ PUMEHEHHEM [PYHTOBBIX PaCTBOPOB, MPEBBIIIAIOIIAX IO L1
YIPOYHOCTH CMEP3aHHA BMEIAIOIIHE TPYHTH!

To e, Npy paBHOMEPHOH MPOYHOCTH IPYHTOBBIX PACTBOPOB W BMELIAIOIIET0 IPyHTa 1,0
Onyckhble # 6ypoHabuBHblE CBay 1,0
BypooGcannsie, 3a6kBHbie # 6ypo3aGUBHBIE CBAM NP AUAMETPE IUASPHBIX CKBAXHUH 1,0
menee 0,8 nuamerpa cBaii

Bypo3aGuBHble npy GonbieM ZHaMETPe MMACPHBIX CKBAXHH 0,9
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3navenns ko3¢ duunentTa y,, NpUBENCHHEC B Tabmune 7.2, JOMyCKaeTcs yBEAUYHBATE
NPONOPLUMOHAIBHO OTHOMIEHHIO NONHOH HArpy3ky Ha GyHIEaMEHT K CyMMe MOCTOSHHBIX H
IUTHTEJIBHEIX BPEMEHHBIX Harpysok, Ho He 6omee yeM B 1,2 pasa, eCIM pacyeTHbIC 3HaUCHHA
nedopMariiii OCHOBaHMA NPH 3TOM He Oy yT NPEBRIUATE IPEACTHHO AOMYCTHMBIX 3HAYEHMUI,

7.2.5 Tlepenaya Ha QyHAaMEHTHl NPOSKTHBIX HAarPY30K AOMyCKaeTCs, Kak IpaBuio, Npy
TEMIEpaType TIPYHTOB B OCHOBAHMH COODYKEHUA HE BBIIE YCTAHOBNCHHBIX Ha
9KCIUTYaTALlMOHHEIM NEpUOA pacyeTHHIX 3HayeHHH. B HeoOXoOuMBIX Cirydasx cienyer
IIpelyCMaTpUBaTh MEPONPUATHA IO HPEABAPUTEALHOMY (N0 3arpyxeHHs (GYHIaMEHTOB)
OXJIAXKIEHHIO IIACTHYHO-MEP3IBIX TPyHTOB (6.3.5) 10 yCTAHOBIEHHBIX PacyeToM 3HA4YeHMI
TEMIIEPaTypEL.

Ilpa cooTBeTCTBYIOmEM OOOCHOBAHMM pacdeTOM OCHOBaHUA 1O AehopMauuaM
JOIyCKaeTcs 3arpyxath (GyHIaMEHTH MPH TEMMEpaTypax rpyHTa BBINE PACYETHHIX, HO HE
Beime 3HavueHuit: T = Ty — 0,5 °C — Ana necuaHeIX M KpYNHOOOGNOMOMHEIX IPYHTOB
U T =Ty~ 1°C -~ nna rauHECTHIX, TAC Tpr — TEMIEpaTypa Hayana 3aMep3aHHs PyHTa
(B.5). Hecymas crnocobHOCTE OCHOBaHHA F, B 9TOM CiIyyae JOIDKHA OIpEHENAThCA NpH
PACUETHBIX TeMIlepaTypax TpyHTa, YCTaHABIMBaeMBIX 03 yuera TEIIOBOTO BIHSHHMA
coopyeHus 1o dopmyie (7.8), npuHuMan KO3QPHUIHEHT Y, IO pacyeTy.

7.2.6 Pacyernnle TemnepaTypbl IPYHTOB In, 7, u T, onpenensiorcs pacyeToM
TENJIOBOTO B3aHMOJCHCTBHS COODPYKEHHA C MHOTOJIETHEMEP3/IBIMA IPYHTaMH OCHOBaHHA B
NEPHOAWYECKH YCTAHOBUBIIEMCS TEIUIOBOM DPEXHME C YYETOM NEPEMEHHBIX B TOJOBOM
riepHoze YCIoBHii TemIooOMeHa Ha MOBEPXHOCTH, (hOPMBI U Pa3MEPOB COOPYKEHHA, TITyOHHEI
3QIOKEHU W DpacnonoxkeHnss (YHIAMEHTOB B TNaHe, a Takke TEIUIOBOrO peXAMa
COOpYXEHUA M MPUHATBEIX croco0OB M CPEACTB COXPAHEHHA MEP3NOT0 COCTOSHHA FPYHTOB
OCHOBAHUS.

Ilpu pacderax MHOIONETHEMEP3IBIX OCHOBaHHH MO HecymeH cHOCOGHOCTH M
nedopManusM pacueTHBIC TEMIIEPaTypsl IPYHTOB Ty, T, M T, cliledyeT MPYHAMATD PAaBHBIMH:
T, —MaKkCHMaJpHOH B TOJOBOM TIEPHOAE TEMIIEparype TIPYHTA B YCTAHOBHBIIEMCH

IKCIINYATAMOHHOM PEXUME Ha PTyOune 3anoxeHus QyHAaMEHTa Zg, OTCUUTHIBAEMO#H OT

BEpXHEH TIOBEPXHOCTH MHOTOJIETHEMEP3NIOTO rPYHTA;

T, — MakcUMabHOM B TOXOBOM Nepuone cpenHelt mo riyOuHe 3anoxeHus QyHaaMeHnTa zg
TEMIIEPATYPE MHOTONETHEMED3IOr0 IPYHTa B YCTAHOBMBIIEMCS SKCILTYaTallHOHHOM
pexkume (SKBHBAIEHTHAs TEMIEpaTypa IpyHTa);

T - TemniepaTypa MHOTOJETHEMEP3IOro TPYHTa Ha AaHHOH riyOuHe z OT ero BepxHeit
MOBEPXHOCTH, IPHHKMaeMO}t Ha MOMEHT YCTaHOB/IEHUS TeMnepaTypsl Te.

727 Jina ocHOBaHMH CBaliHBIX, CTONOYATBIX W Jpyrux BHAOB (YHIAMEHTOB
COODYXEHHMH C XOJOXHBIM (BEHTWIMPYEMEIM) IOJNIONBEM, ONOP TPYyOONpPOBOAOB, JMHHHA
JNIeKTponepeaady, aHTEHHO-MauYTOBRIX COODYXKEHHMH, KpoMe OCHOBaHHH ONOP MOCTOB,
pacdeTHbIe TeMIEpaTypsl IpyHTOB Ty, T, u T, NOIyCKaETCA ONPEACHATH N0 GopMynaM:

OAA OCHOBAHUY COOPYICEHUT C XONOOHBIM ROONONTLEM
MO/ CEpe/IMHON COOpYHEHH

Tm,z,e = (76' _nf)am,z,e +( “72)1)]‘1 +T;7f ’ (7.4)
MO/l KPaeM COOpYKEHHs
Tm.z,e = (73 - %f)am,z,e +(Tp —ZH)(O’ sam,z,e + kz) + ];;/ s (7.5)
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IO/ YTIIaMH COOPYXKEHHUS
Tze = (T3 =T oo + (Tp = T30, 7500, o +K3) + Ty (7.6)
0Nl ONOP TUHUT INEKMPONEpPedayu, GHMEHHO-MAYMOBLIX COOPYICEHUH U mpy6onpoeodoe
Tozie = (To = To Yoz, 6his + T » (7.7

e Ty —pacuetHas  CpeQHEroaoBas TeMNepaTypa Ha BepxHell  NOBEPXHOCTH

MHOTO/IETHEMEP3JIOTO TPYHTAa B OCHOBaHHMM COOpY#eHud, °C, ompeaenseMas
COIJIacHO NMpUIOXKeHHuIo [1;
Ty~ TeMnepaTypa Havana 3aMmepsaHus rpyHta, °C, ompefensemas COTJIacHO
npuoKeHIo b;
To — pacueTHas CpemHerofxosas TeMmepatypa rpyrra, °C, onpegensemas COTIacHO
npuioxkeHuo I
Olmy Oz ¥ O — KOI(DOHUIMEHTE CE30HHOTO M3MEHEHHS TEeMIepaTyphl TPYHTOB OCHOBaHWS,
NpUHAMaEMBIX Mo Tabnuue 7.3 B 3aBUCHMOCTH OT 3HAYEHMA NapameTpa

Z,}Cf /)\‘f ’ CO.S (‘_XO,S),

TZiE Z — ITyGHHA OT KPOBJIH MHOTOIETHEMEP3/IOro rPYHTa, M;

Cr— obsemHas TemnoeMKkocts, [/ (M° - °C), onmpezenseMble COraacHO
npunoxesnio b;

Ay~ TETUIONPOBOHOCT: Mep3ioro rpyuta, Br/(M*-°C), onpemensembie
COTJIaCHO MPHI0XKEHHUIO b;

k1, k2 ¥ k3 — K09 DULMEHTEl TEIUIOBOTO BAHSHHA COODYXKEHHS, TIPHHHMAaeMbIe

o Tabmiue 7.4 B 338BHCHMOCTH OT OTHOWeHui z/B u L/B, L u B —
COOTBETCTBEHHO JUIMHA W LIHPHHA COOPYXKEHHA, M;

kis — K09 OULMEHT TEIIOBOrO BIMAHHA M3MEHEHHS TOBEPXHOCTHBIX
YCIOBHH NpH BO3BEACHHH (DYHIAMEHTOB JTHHEHHBIX COOPYXCHUH,
npuHUMAaeMbli o Tabanue 7.5 B 3aBHCHMOCTH OT BHAA U TIyOHHEI
33JI0XCHUA QYHIAMEHTOB Z, M.

Tabnuua 7.3
3HayeHNs 2 ’c r /A e ol Caed)
KoobdueTs 5 =T—566"T 5666 | 3000 | 2000 | 6000 | 8000 ] 10000 | 15000 | 20000
O] @) | 60 | @ | a0y | az2s) | as0) | @75 | @250 | 300
Ol 0 0,28 0,47 0,61 0,71 0,85 0,92 0,96 0,99 1,00
(0) | (0,38) | (0,61) | (0,76) | (0,85) | (0,91) | (0,94) | (0,96) | (0,99) | (1,00)
o, 0] 030 | 052 | 0,67 | 0,80 | 0,05 | 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)
o, 0 0,14 0,26 0,38 0,47 0,61 0,70 0,77 0,85 0,90
)} (0,21) | (0,38) | (0,51) | (0,61) | (0,68) | (0,74) | (0,78) | (0,85) | (0,88)
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Ta6anua 7.4
dopma Koapduuments & ans onpeneneuud I, T, T,
coopyxenns B | L/B k, opu z/B k; nipw 2/B k3 ipu z/B
njaHe 02505 | 1,020 [025/05 | 1,0]207({025] 0,5 ] 1,0 | 20

Tipmoyronsran] 1 | QAL | 0.67 | 087 | 0.96 | 0.17 | 028 | 0.39 | 047 | 0.06 | 010 | 0.17 | 022
0,21{0,38|0,57|0,75|0,09|0,16 [ 0,25 0,34 | 0,03 | 0,05 { 0,09 | 0,14

2 | 033 [0.56 | 0.80 | 0.93 | 0.15 | 026 [ 0.37 | 0.45 | 0.04 | 0.08 | 0.14 | 0,20

0,170,311 0,50 | 0,68 | 0,08 | 0,14 10,23 | 0,32 | 0,02 | 0,04 | 0,08 | 0,12

31032 [ 0.53 | 0.76 | 0.91 | 0.15 | 025 | 0.36 | 0.44 | 0.04 | 0.08 | 0,13 | 0.19

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

>5 1029 [0.50 | 071 | 0.84 | 005 | 025 | 0.35 | 042 | 003 | 007 | 0.12 | 0.I8

0,14 10,27 | 0,44 | 0,62 | 0,07 | 0,14 |{ 0,22 | 0,30 | 0,02 | 0,04 | 0,07 | 0,11

Kpyran 043 [071 089 [057 | 022 (032|040 045 ~ | = | - | -
0230411062078 1 0,13 10,20 0,28 | 0,36

Mpumeuanus

1 B uncanrene ykasassl 3HaueHHd Ko3hhUIMERTOB k Ans Temnepatyp 7, U T,, B 3HaMeHaTene — A
Temnepatyput 7.

2 Ilpw z/B = 0 KoapuuenTs! k), ky 1 k3 CleXyeT NPHHUMATH PaBHEIMHA 0.

TabGnuua 7.5
Kosppuument k, npu z, M
Bunst aMEHTOB >
i QYL ao 2 oT2 106 cB. 6
Maccusnble 1 cBalfHbIe ¢ POCTBEPKOM, 3arTyGICHHEIM B IPYHT 0,7 0,9 1,0
CgaiiHble C BRICOKMM POCTBEPKOM ¥ COOpHBIE NOJ OTIOPhI PaAMHO- 0,9 1,0 1,0
CTOEYHOrO THIIA

7.2.8 PacueTHbIE TEMIIEPATYphl MHOrOJIETHEMEP3NEIX FPYHTOB OCHOBaHHA (e3 ydeTa
TETJIOBOTO BJIMAHUA COOPYXKEHHS OMNpEAesoTcs o Gopmyne

Tnze=(To— be) Omze+ Ty, (7.8)

rae o6o3HavYeHus Te Ke, 4To B popmye (7.4).

7.2.9 PacueTHble TEMHOEpPaTypel I'PYHTOB OCHOBAHMH (yHZaMEHTOB, OXJaXAAaEMBIX
cucTeMOlf BEHTWIMPYEMEBIX TpY6, KaHajioB MM momoctedl B dyHaamenrax (6.3.3), creayer
ONpeleNiaTh K3 COBMECTHOTO TEIJOTEXHHYECKOrO pacyeTa OCHOBAaHMA H  CHCTEMH
OXNaXACHNUS, HCXOAA U3 YCIOBHUS

Ts 7o, (7.9)

roe To— pacueTHas ~ cpelHerojosas  TEMIiepaTypa Ha  BepXHeH  IIOBEPXHOCTH
MHOIOJIETHEMEP3/IOT0 TPYHTa B OCHOBAHUY COOPYXKEHHS, OTBEYAIOIAs IPOEKTHOMY
TIONOXEHWIO I'PAHHIB! CE30HHOTO OTTAUBaHUA MPYHTOB, BKITKOYAs TPYHTEI IIOACHIMKH.
[Ipy paBHOMEPHOM PACHOJOXCHHM OXTaXTAOWKX TpY6 HIM KaHANOB nod BceH
IUIOMaABI0 COOPYXKEHHS PAacueTHBIC TEMIEPaTyphl TPYHTOB B €ro OCHOBAHUH T, T u T,
JONYCKaeTCs ONPEAL/IATh KaK I COOPYXKEHHHA ¢ XOTOMHBIM noanonseM (7.2.7) pH cpenHeM
TIO TIIOLIAAH COOPYXKSHUS 3HAYESHUM TEMTIEPATYphl To.
PacuerHble TemrepaTyps!l IPYHTOB OCHOBaHWH (YHIaMEHTOB, NMPH KCMONE30BAHHH
TEpPMOCTabWIN3alMK IPYHTOB  JONMYCKAeTCA PAcCYMUTEIBATL YHCIACHHBIMH METOJaMH €
Y4ETOM H3MEHEHHS TEMIEPATYD TIPH SKCIUTYATAUMH COOPYKEHHUA.
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7.2.10 Hecymas cnocoGHOCTh OCHOBaHHA OAMHOYHON cBau F, MO pesynsraTaMm
NONICBBIX HCHBITaHHH cBall CcTaTWYeCKOH BAABAMBatomlel Harpyskoif oNpeReasercs Io

Gopmyne

E
F,=yk—%, (7.10)
g

rae k — ko3pdHUKEHT, YUYHTRIBAIOWMA pasnuyHe B YCNOBHAX paboTHl OMBITHOH ¥
MIPOEKTUPYEMBIX CBaik U oNpeaenseMslit o hopmyne

k=Fy,plF,, (7.11)

Fyupn F,,— 3HaueHye Hecynled cHOCOGHOCTH COOTBETCTBEHHO MPOEKTHPYEMOH M ONBITHOM
cBai, paccumuTaHHEle o GopMyne (7.2) no 3HaueHuAM R U Ry; NPUHHMAaEMBIM
no Tabmuuam npuioxeHus B: ama mpoexTHpyeMolt cBaM — NPH PAacuETHBIX
TEeMIepaTypax IPyHTa, YCTaHABNMBAGMBIX COTNIaCHO YkasaHusM 7.2.3 u 7.2.6,
a JUIs OTIBITHOH CBaM — IIpH TEMIEPaTypax, H3MEPEHHBIX PH UCIILITAHHY;

F,» — HOpMATUBHOE 3HAYSHHE MPERENBHO JUIMTENLHOTO CONPOTHBICHHUS OCHOBaHHA

OTBITHOH CBaM CTAaTHYeCKOM HArpyske, OIpeaendeMoe IO AAHHBIM HCTIBITAHHA
cBau B cootBeTcTBHH ¢ TOCT 5686 ¢ yueTom TpeGopannit 'OCT 20522,
Yg — KO3 OUIMEHT HAlEXKHOCTH N0 TPYHTY, IPUHAMaeMBlH paBHEM 1,1,

7.2.11 Konu4ecTBEHHYIO OHEHKY XapaKTepPHCTHK MEXaHHYECKMX CBOMCTB M HecymieH
CNOCOGHOCTH OCHOBaHWit CBaif B MHOIOJETHEMEP3JbIX IPYHTaX IO JaHHBIM CTATHYECKOro
30HAHPOBAHHUS IPOBOJAT HA OCHOBE SMIHPHYECKHX WIH TONYIMIHPUYECKHX 3aBHCHMOCTef
(Tabiui), yCTaHaBNTMBAEMBIX B pe3yibTaTe KOPPENSLUHOHHO-PETPECCHORHOTO aHAIH3a
JAHHBIX NAPAIENBHBIX UCTIBITAHHI IPYHTOB NIPAMBIMH MeTozama, cornacko I'OCT 12248 u
T'OCT 5686, 1 METOZOM CTATHYECKOTO 30HAMPOBAHMA.

7.2.12 Hecymyo cmocoGHOCTE OCHOBaHMSA croiab4yaToro (yHAaMeHTa, HarpyXeHHOro
BHEIEHTPEHHO CXKUMalomeH Harpyskoif, JAOMycKaercs ONpeneNsTh B COOTBETCTBHH C
tpeboparuamu CIT 22.13330. ITpw 3TOM IKCLEHTPHCUTETH TIPHIOKEHUS PaBHOACHCTBYIOIEH
BCEX HArpy30K Ha ypoBHE NMOJOLIBH (yHAAMEHTa CIECAYET ONPEACIITb C Y4ETOM CMEp3aHHs
TpyHTa ¢ GOKOBOW NOBEPXHOCTRIO HIXKHEH cTyneHH GyHIaMeHTa o dopmynam

e~ (Mo~ Mop)/F; (7.12)
es= (My— My)/F, (1.13)

TIIE €z ¥ €5 — COOTBETCTBEHHO JKCIUEHTPHUCHTETH TPHIONKEHHA DPaBHOACHCTBYIOmEH BeexX
Harpy3oK OTHOCHTENBHO ocedl MpAMOYrONbHOR noAOWBH  (yHHaMeHTa
€O CTOPOHaMH a U b, M;
M, v My — MOMEHTB! BHEITHWX CHJI OT DAcuUeTHBIX HArpy30K OTHOCHTENIBHO TEX Xe
ocel, kH-m;
F — pacueTHas BepTHKaIbHAA Harpyska, KH, OT cOOpyXeHHA Ha OCHOBaHHE, BKITIOYas
Bec QyHOaMEHTa M IPYHTa, JEKAMIETO Ha ero YCTynax;
Mr—4acTb MOMEHTA BHEIUHMX cunl, KH-M, BOCTIpHHMMaeMas KacaTe/bHEIMHM CHIAMH
CMep3aHHs. MHOT'OJETHEMEP3JIOTO IPYHTA ¢ OOKOBBIMH HOBEPXHOCTAMH HIDKHEH
CTyneHu $hyHIaMeHTa BBICOTOH /i, M BRIMHCIAEMas TT0 hopMyie

M= yiycRahpab, (7.14)
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THE Y; U Y. — 0003HAYEHHS T€ XKe, TO B dopmyane (7.2);
Ryr—pacueTHoe CONPOTHBIEGHHE MeEp3loro rpyHra casury, Kklla, npuHuMaeMmoe
mo 7.2.3.
Ilpu 3KCLEHTPHCHTETE HATPY3KH OTHOCHTENbHO ofHOM ocu (dyHzameHnra (e, = 0)
Jonyckaercst My KH-M, onpenensts no gpopmyne

Meyr=yiyRoppa(b +0,5a), (7.15)

TI€ @ — CTOPOHA N0A0IBLl PYyHIAMEHTa, TIapalaeNbHas [IIOCKOCTH AeHCTBIA MOMEHTa, M.

7.2.13 Pacuer cBaifnbIx (yHIaMEHTOB Ha IeWCTBHE TOPH3OHTANBHBIX HArpy3oKk (CHN
VI/MITA MOMEHTOB) ¥ BO3JeHCTRBHH (TeMIIEpaTypHOToO PacIIMPEeHHs POCTBEPKa M 1Ip.), ClIeayeT
IPOU3BOJMTE € YYETOM HHIKEHEPHO-TCOKPHONOTHMECKUX YCNOBHH M3 YCIOBHSA COBMECTHOH
paboTel cBalf W TPYHTOBOrO OCHOBAHHA C MCTOJB30OBAHHEM  ampoGHPOBAHHBIX
TEOTEXHUYECKUX MporpaMM. PacderHas cxema JO/DKHa OTBedaTe TpeGoBanuaM  7.1.2
CII24.13330. MeToauka pacueTa JIOJDKHA Y4YHTRIBATE BIMAHHE TIPONOJBHOM CHIIBI Ha U3rub,
a TaKxe MOEPeUHEIX CHII 1 JedopManuil Ha IPORONBLHOE CKATHE CTBOJIA CBAH.

Bsaumoneiicteue cBad ¢ rpyHTOM (o GOKOBOM TOBEPXHOCTH W HIDKHEMY TOpLY)
JOTYCK3ETCA YUHTBIBATL C MOMOUIBIO HENMHEHWHBIX KOHTAKTHBIX 31E€MEHTOB (KOHTakTHOH
mozenu). Ilpn MameIx (ynpyrux, nHHeHHBIX) nedopMalMaX HKEeCTKOCTh KOHTaKTHOTO
37EMEHTA JOMKHA COOTBETCTBOBATH CTAHAAPTHRIM REPOPMALMOHHBIM XapaKTePHCTHKaM
rpyHTa (Monynes nAedopmauni, kxoadduument Ilyaccona). IIpOYHOCTE M TUIACTHYECKHE
nedopmanyH rpyHTa (KOHTAKTHBIX JJIEMEHTOB y GOKOBOM MOBEPXHOCTH CBaM M NOZ €¢
HIKHIM TOPILIOM) CIIELYeT PAaCCHUTHIBATD C IPUMEHEHHEM YCIOBHS NIPeeNbHOTO PABHOBECHS
Kynona-Mopa. ITlpn pacdere cBalHBIX IpyNN XapaKTEpPHCTHKH KOHTAaKTHBIX JJIEMEHTOB
CIIEAYET ONMPESIATH C YUSTOM B3aMMOBIMAHUA MEX/Y CBasAMMU YEpe3 IPYHT.

Jns pacgeroB cBaHHBIX (yHAaMEHTOB coopykeHHi II ypoBHA OTBETCTBEHHOCTH
JOMYCKAETCA NPUMEHCHUE JIMHEHHBIX KOHTAKTHBIX 3JE€MEHTOB IDH YCIOBHH TPOBEACHUSN
pacueta mo npunoxenuio I' CIT 24.13330 ¢ yueToM WHXKEHEPHO-FEOKPHONOTHUECKHX
YCNIOBHH coritacHO mpunoxenwio XK.

7.2.14 Pacuer (yHIaMEHTOB, BOCIPHHUMAIONMX 3HAYUTCIBHBIE TOPU3OHTANBHBIE
YCUJIHSA, CIEXyeT NPOM3BOAMTL HA IUIOCKMH CHBHT B COOTBETCTBMM ¢ Tpebomanuamu CIT
22.13330.

7.2.15 Pacuer ocHOBaHHHA TNO BTOpPOM Trpynme MpeedbHBIX COCTOAHMH (10
IehopMaLVIM) IIPOH3BOAUTCA HCXOAA U3 YCIOBHSA

£ Suy (7.16)

rae sy— nedopmalys  IDIACTAYHO-MEP3NOTO OCHOBAHHS MOX HATPy3KoH OT COODYXKEHHUS,
onpefenseMas CornacHo ykasanuam 7.2.16 u 7.2.17;
S, — MPEAETbHO JOMycTHMas AehopMaLys OCHOBAHHA COODYXKSHHA 3a pacdeTHbI CpOK
€ro SKCITyaTauumu, onpeaensercs cornacno CIT 22.13330.

7.2.16 Ocangxku ocHOBaHWH (QYHIAMEHTOB, BO3BOAMMBIX Ha IUIACTHMHO-MEp3JbIX
IPYHTaXx, CIIEAYET ONpEACHATh:

a) s cronbyaThix (GYHAAMEHTOB — B COOTBETCTBHH ¢ ykasamamu CIT 2213330,
TIPUMEHAA PaciCTHYI0 CXEMy B BHJE JHUHEHHO-2eOpPMHPYEMOTO MONYNPOCTPAHCTBA HIIH
nuHeltHo-aehopMHEPYEMOro ClI0s KOHEYHON TOMIMHEI ¢ y9eToM yKasanui 7.2.17;

6) Mg OIMHOYHBIX CBalHBIX QYHIAMEHTOB — 110 NAHHBIM MOJEBBIX MCTIBITAHMH cBal
CTaTHYECKOH BHABIMBalOMEH Harpysxod, a Ans KycToB MAM Ipynn cBaff — COINIacHO
ykasanuaM CIT 24.13330 ¢ WCHOB30OBAaHMEM DPACYETHBIX CXEM, OCHOBAHHBIX Ha MOJEIH
IPyHTa KaK JHHeHHO-Ie(hopMHEpyeMOl cpelsl.
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PacueTHele  nedOpMalMOHHBIE  XapakTEPUCTHKHM  IUIaCTHYHO-MEP3NBIX  TIPYHTOB
(x0oddUUMEeHT CxKHUMaeMOCTH O MIM Momynb AedopMauuu Ej) ciaegyeT NPHHAMATE IO
JaHHBIM KOMIIPECCHOHHBIX HcnbitaHuit B cootserctBuu ¢ ['OCT 24586 npu pacuetHOH
TeMIeparype rpyHTa, ycTaHaBIHBaeMol o dopmyae (7.8).

7.2.17 Ocaaxyu OCHOBaHMH, CJIOXEHHBIX CH/IBHOIBINCTEIMH FPYHTaMH M TIOA3EMHBIMH
JBJaMM, a TAalkKe B CHyyasX 3arpyxeHHs (YHIaMCHTOB MpPH TeMIepaType TIPYHTOB
OCHOBAaHMA  BHIlE  PAcYeTHHIX  3HAYEHWH, HPHRATEIX  ANA  YCTAHOBHBIIEToCs
SKCIUyaTallMOHHOTO pexuma (7.2.5), cuemyer onpemensTb ¢ YYETOM H3MEHEHHA
ne(opMalMOHHEIX XapaKTEPHCTHK TPYHTOB B 3aBUCHMOCTH OT TEMITEPATYPHl U BPEMEHH,
a TaKKe pasBUTHA IUIACTHHECKHX JedopMalmii /sga, COIVIaCHO ykasaHmam 8.8
u npuitoxenns H.

7.3 Pacuer ocHoBaHuil H GyHIaMEHTOB NPH HCHOIL30BAHHN MHOr0JIeTHeMep3.bIX
rpyHToB no npuHiuny II

7.3.1 Pacuer ocHoBauu# ¥ QYHIAMEHTOB 1O TMEPBOH IPyMNE NMPEACIbHBIX COCTOAHHM
(mo Hecywiell cnocoGHOCTH) HAUIEXHT MPOU3BOAMTE B COOTBETCTBMH C TpeOOBAHUAMM
CII 22.13330, nns caftHbIX (YHIAMEHTOB — B COOTBETCTBHHU ¢ TpeGosanuamu CIT 24.13330,
¢ yueroM ykasanuit 7.3.15-7.3.17.

IipuMedaHnue - PacyeTHele CONPOTUBICHUS OTTAYBIUMX MM OTTAHBAIOHIAX IPYHTOB BAONH
Gokosoli nosepxnoctu cBalt, npunumaembie no CIT 24.13330, cnemyer 6parh ¢ NOHIKAIOHIAMH
k03hduureHTaMy, IPHHHMAEMBIMU CONIIACHO mpuMedaHuio 2 (7.2.2).

7.3.2 Pacyer ocHOBaHMH 10 BTOpOH [Fpynmie IpPEAENBHBIX COCTOSHHMHA (1Mo
nepopmauyaM) clexyeT TPOMU3BOMMTh, KaK MpPaBWIO, € YYETOM COBMECTHOM paboThI
OCHOBAaHHA H coopyxeHHs. Pacuer ocHoBammii mo nedopmanusM Ges ydera COBMECTHOM
paboThl OCHOBaHMA H COOPYIKECHHS NONMYCKAeTCA BHIONHATb B CIy4asX, NPeLyCMOTPEHHBIX
CI1 22.13330, a Takxe s BuIOOpa NPUHLMIA HCIIONB30BAHUA MHOTOJIETHEMEP3IBIX IPYHTOB
B Ka4eCTBE OCHOBaHHMH M HEOOXOMMMBIX MEPONPHATHH I yMEHbIUCHHA JedopMaumi
OCHOBaHHA.

7.3.3 Pacyersl oTTauBaIOMMX OCHOBaHHIt 1O AedopMaLiaM HEOOXORMMO NPOH3BOIMTD
B MNpenenax pacdeTHOH TIiyOMHBI OTTaHBaHMA IPYHTOB B OCHOBAHMHM COODYXKEHHA 34
3a/IaHHBIH CPOK €0 SKCILTYaTaLyH 4, C YYETOM Pa3BHTHSA 30HB! OTTAUBAHNUSA BO BPEMEHH.

PacuetHyl0 riryOMHY OTTAaMBaHWA TIDYHTOB B OCHOBaHWM COOPYKEHHA CleXyeT
OHpENENAT Ha OCHOBAHMH DAacyera TeIUIOBOTO B3aHUMOAEHCTBHA COOPYXEHHS C
MHOTOJCTHEMEDP3NBIM TPYHTOM C YyueToM QOPMEI, PasMepoB M TEIUIOBOTO pexHMa
COOPYXEHHS, TEMIIEPATYPHI U TETUIODU3NIECKHX CBOVCTB IPYHTOB OCHOBAHHA,

Jna mpocTeix o GopMe coopyxeHuii ¢ paBHOMEPHOH MO MIOMAnH TeMNepaTypoH, B
TOM YHCIE JUI 3arTyGJICHHBIX COOPYXKEHHUH, pacueTHyI0 riiy6uHy OTTauBaHHA FPYHTOB B MX
ocHOBaHHH H momyckaercs OnpeaeaTh no npuiokenuio K.

7.34 Pacuer ocHoBammit mno nxedopmauusM OGe3 yuera COBMECTHON paGoTHI
OTTaHBAIOLIETO OCHOBAHUA M COODYKEHHA HaLIEKUT MPOM3BOIUTD UCXOMA H3 YCIOBHA

S< s, (7.17)

THe S — 0CaZka OCHOBaHMS  (YHAaMEHTOB (coBMeCTHas  jacdopMauus  OCHOBaHHA
H COOPYHEHHA IPH OTTAHBAHUH I'PYHTOB B NPOLECCE SKCIUTYaTAUHH COOPYKEHHA TOL
BO3ACHCTBHEM COOCTBCHHOIO BeCa TPyHTa M JONOJHHTENBHOH Harpyskud OT
COOpYXEHHS B Npefesiax pacueTHo# riyOuHe! otrauBanus H);
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Sy ~ IPE/IeNbHOE 3HAYEHHE OCaIKH OCHOBaHMA (yHIAaMeHTa (COBMECTHOH nedopmarmu
OCHOBaHMA W COOpYXKeHHs), ycranapmuBaeMoe coriacHo CIT 22.13330, a amsa
mocToB — CIT 35.13330.

7.3.5 Pacuer ocHoBaHMH M (yHZaMeHTOB 1o AedopMauMsm C YYETOM COBMECTHOI
paGoTel OCHOBAHHMSA U COOPYKEHHA CEAYET NPOU3BOLHTE HCXOLA U3 YCITOBHS
Fy< . (7.18)
Ye¥n

rae Fy— pacueTHEC YCWIINA, BOSHHKAIOUIME B JIEMEHTaX KOHCTPYKIMM COOPYXEHHS mpn
HEPAaBHOMEPHEIX 0C3IKaX OTTaHBAIOIEr0 OCHOBAHHA;

Fyy— npenenbHele 3HA4YCHHS CONPOTUBIEHHA 3IIEMEHTOB KOHCTPYKLMH COODYXEHWA,
PACCUHTHIBAEMBIE TI0 HOPMaM TIPOEKTHPOBAHKSA COOTBETCTBYIOIMX KOHCTPYKUMH;

Yc—KkodbdHumenT  ycnoBuii  paGoTEl  CHCTEMBI  «OCHOBaHME—COOPYXEHHER,
HpHHAMAaeMEIi paBHbM 1,25;

Yn— KO3QOUIMEHT HANEHKHOCTM [0 HA3HAYEHHIO COOPYXCHMS, NPUHUMAEMBIH
pasHeM 1,2, 0,95 u 0,9 cooTBercTBeRHO mus coopyxenuit I, II n III yposHe#
OTBETCTBEHHOCTH,

Pacuer ycunuil B aneMeHTax (yHIaMEHTHBIX KOHCTPYKUMH M PEaKTHRHEIX KABNICHUM
IPYHTOB CHNEAYET BRIMNONHATD, KAK [PaBUNO, YHUCHCHHRIMM METOAaMHM Ha OCHOBaHHM
ypaBHEHHH CTPOUTENBHOH MEXaHHKM C Y4eTOM 3aBHCHMOCTEN PEaKTHBHBIX AaBNeHHH OT
HEPaBHOMEDHBIX OCRJOK OCHOBaHMA. Ilpm 3TOM OTTamBaloiiee OCHOBAHME XONYCKAeTCs
paccMaTpMBaTh KaK JHHEHHO-AedopMupyeMEIi coi KoHewHO#H TonuwHbL omyckaercs
HOPHMEHATH [IPYTHE PACUETHBIE CXEMbl, B TOM YHCJE C MCHONb30BAHHEM BEPOATHOCTHBIX
METOJIOB DAacyera, YYHMTHIBAIOIIMX CTATHCTHYECKYID HEOMHOPOJHOCTH OcHOBaHHA. [Ipu
pacuere OCHOBaHMH M dyHAaMeHTOB IO JedopMansaM cpeHee AaBICHKE HA OCHOBAHUE IO
nonomBoi QyHIZAMEHTa OT OCHOBHOTO COYETAHMA HArpy3oK He [O/DKHO NpPEBBILATH
PacYeTHOro AaBleHHA Ha OCHOBaHUeE R, onpenensemoro B coorsercTBuH co CII 22.13330 mo
PacUYETHBIM XapaKTEPHCTHKAM OTTaHBaIOIIMX IPYHTOB,

7.3.6 Ocanxy OTTaMBalOLIEr0 B HPONECCE IKCILUTyaTaLHH COOPYXKEHHA OCHOBaHHS
CIIeAyeT ONpenensTs no opmyie

5=841 Sp, (7.19)

TA€ sy - COCTABIAIONIAN OCAJKH OCHOBaHMSA, 06yClIOBIeHHas AefCTBHEM COGCTBEHHOTO Beca
OTTAauBAIOLIEro TPYHTA, ONpezenseMas No ykasanuam 7.3.7;
Sp— COCTABNAIONMIAA OCaAKH OCHOBaHMA, 06YCIOBIEHHas AOTIONHHTECIbHbIM OABICHHEM
Ha I'PYHT OT AeHCTBHS Beca COOPY)KEHHA, OTpenendemasn 1o ykasaHuaM 7.3.9.
7.3.7 CocTaBIITIOLLYI0 OCAAKH OCHOBAHMS Sph, M, HAANEKHUT ONPENEIATH N0 GopMyne

n
S = 121 (A +my ;020 s (7.20
¥ (] h — YACJO BRACACHHBIX TIPHU pacueTe CJIOEB r‘pyHTa;

Aspi 0 my; — KOODOUINEHT OTTAUBAHMSA, NONH CAMHHIMI, H KOIDQULUMEHT CKUMAEMOCTH,
K[Ta™, i-ro c/os OTTAMBAIOWIETo IPYHTa, NPHHUMAEMBIE N0 SKCTIEPHMEHTATBHEIM
HaHHBIM COTIaCHO yKa3aHHaM 7.3.8;

G.g.i — BEPTUKANEHOE HANPMKEHUE OT COOCTBEHHOrO BECa TPYHTA B CEPE/IMHE i-TO ClIos
rpynra, klla, onpenensemoe pacueroM JUIA IIYyOHMHBI z; OT YPOBHA
TAHUPOBOYHEIX OTMETOK C YYETOM B3BEIIMBAIOIIET0 XeHCTBIA BOJRL;

h; — TONMIAHA i-TO COS OTTAUBAIOLIETO IPYHTA, M.
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MlpnMeuanue — B3pemuparonee AeHCTBAE BOAK MPH ONIPEREICHHH Sy, CACAYET YYUTHIBATb A/IA
BOJIONPOHHIAEMEIX IPYHTOB, 3a/IETAIONIMX HIDKE PACYETHOTO YPOBHS TIOA3EMHBIX BOJ, HO BEIlE BOOYNOpA,

7.3.8 Koadpduumentsl oTTanBanus Ay ¥ CKAMAEMOCTH OTTAHBAIOIIErO TIPYHTa Oy
HA/UIEXHT YCTAHABJIMBATh, KaK NPABHJIO, N0 PE3y/NbTAaTaM MOJEBBIX HCIBITAHHA MEP3NBIX
IpyHTOB ropsuuM wtamnom no metoxnke FOCT 20276. Ecnu 3HaueHUs Ay M My, NOSYYEHB!
M0 JaHHBIM JaGOpaTOPHBIX MCIBITAHWA TPYHTOB, TO HX pacueTHble 3HAYCHHA NpH
ONpeNeNeHHH OCaJOK OTTaHBAIOIIET0 OCHOBAHWA CJIEXYyeT YMHOXATh Ha IIOTPaBOYHLIHA
koadduumeHt k; = 1 + Ai;, rae Ai; pasHOCTb MEXIY CYMMapHOH JBIMCTOCTBIO i-TO COs
rPYHTA U JILAHCTOCTBIO HCIBITAHHOrO 00pasua, B3ATOro 13 atoro cnos. JlomyckaeTcs BBOOAUTH
TIONPAaBKH 32 HETMOJHOE CMBIKAHHE MaKponop W HaGyXaHHE OTTaHUBAIOLIETO IPYHTA, €CIIH 3TO
IOATBEP)KACHO KCIIEPHMEHTAIHBIMA J3HHBIMH.

7.3.9 CocTaBisionnyio 0CaaKH OCHOBAHHSA Sp, M, IPH PACUCTHON CXeMe B BHIE JTHHEHHO-
nehopMHEpYEMOro clos KOHEYHOH TONIMHEI CIEAYET ONPEACHATh N0 GopMyIe

n
S, = Pobly 2 my K, (= k), (7.21)
i=
TZe po — OOMONHUTENbHOE BEPTHKAIBHOE JABICHHE HA OCHOBAHME NON NOJOUIBOH
byHnamenra, klla;
b — mMpyHa NofoLBE QYHIAMEHTa, M;
ky — GespasmepHElif K0d(pOHULKEHT, OnpeRenseMblii no Tabnauue 7.6 B 3aBHCHMOCTH OT
OTHOIIEHUA 2z/b, TA€ z ~ pPacCTOSHHUE OT INONOIBH (PYHOAMEHTa N0 HIDKHEH
rPaHUIEl 30HB! OTTAWBAHHA WIM KPOBIM HENPOCANOYHOIO MpPH OTTAUBAHUH
TPYHTR, M;
My — KOIPBHITHEHT CIKMMAEMOCTH i-TO C/I0s rpyHTa, KIla™;
ki — koapduLMeHT, onpeaenseMsli no Tabmie 7.6 B 3aBUCHUMOCTH OT OTHOWEHHUA z/b,
TZ€ Z — PACCTOAHHE OT NOAOMBE! QYHAAMEHTA JI0 CEPEAHHEI i-T0 CIIOS TPYHTA, M;
ki v ki — X023 dHULHEHTH, onpeeaseMble 1o Tabnuue 7.7 B 3aBUCHMOCTH OT OTHOIIEHRH a/b,
zilbu z.1/b, rne z; ¥ z;,| — PaCCTOAHUE OT MOJONIBH QYHAAMEHTA COOTBETCTBEHHO
0 MOIOMIBEI ¥ KPOBJIH -0 CIIOA IPYHTA, M.

DpuMeuanue — Pacuer passurust 0CanoK OTTAWBAIONIETO OCHOBAHMA BO BPEMEHH CIEXYET
NpOM3BOANTh MO0 CKOPOCTH NPOTAWBAHMA IPYHTOB IOJ COODPYXEHHEM, ONPCACNAEMON TENNOTEXHHIECKUM
pacueToM.

Ta6auua 7.6

b k, Koathdunuenr k,; ins rpynToB
KPYNHOOGJIOMOYHBIX | NECUAHEIX H CymeceH CYT/IHHKOB TJIHH
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
05-1,5 | L,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
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Tabnuua 7.7
Koapounuent k npu a/b
z/b
1 14 1,8 24 3,2 5 10
0 0 0 0 0 0 0 0

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

7.3.10 Ocankxy OCHOBaHHS § TPH NPEABAPUTENILHOM OTTAUBAHWH MIIH 3aMEHE NBIUCTHIX
TPYHTOB 10 FIYGHHBL Apg JUIS YMeHbINEHUA Hedopmauuii ocHoBanma (6.4.2), a Take B
CTyuasiX, KOTJa CJOH CE30HHOrO  MPOMEP3aHHA-OTTAHMBAHHA HE  CIIMBAeTCA €
MHOTOJIETHEMEP3BIM FPYHTOM, CIEAYET ONnpeaensTh o GopMmye

$ = Spth t Sads (7.22)

TO€ Sy — OCAAKA  YIUIOTHEHHWS  MpPEJBapHTENbHO  OTTAfHHOrO,  3aMEHEHHOTO  WJIH
€CTECTBEHHOr0 HEMEP3JOro CJIOs IPyHTa TONIUMHOH Ay NON BO3NEHCTBHEM Beca
CoopyxeHus, onpenendeMas B cootsercTBum co CIT 22.13330;

Sad — NOTIONHHTESIBHAA OCafka OCHOBAHMS TIDH OTTaMBAaHMH MHOTOJICTHEMED3JIBIX
IPYHTOB B NpOLECCE IKCIUIyaTalMH COOPYXKEHHA, ompeneinseMas 1o (opmyse
(7.20) nnsa uurepBana rixyOUH dy, — Ay, TAE dj — pacueTHad NIyOHHA OTTAHBAHHSA
TPYHTa, CYMTad OT YpPOBHA IUIAaHMPOBKM TIO4 3MaHHMEM, YCTaHAB/IMBACMAs
TEIIOTEXHUYECKHM PaceToM No npuioxennio K.

[nyGuHy DpeNBapUTENLHOTO OTTAMBAHMA HMIM 3aMEHbl TPYHTOB OCHOBAHHA

CNIEYET YCTaHABIMBATh HCXOMS U3 YCIOBUA

Spak + Saa < Su, (7.23)

rIe s, — NPeeNbHO JONyCTUMAas Js JAaHHOTO COOPY KEHUS 0CaiKa OCHOBaHHs, MPHHUMaeMas
no 7.3.4.

7.3.11 Kpen <oyHnameHta | Ha OTTaWBalOIieM OCHOBaHMH, BBI3BAHHBIN

BHELGHTPEHHEIMM  Harpy3kaMy, HEDaBHOMEPHEIM OTTAMBAHMEM H  HEONHOPOAHOCTBIO
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TPYHTOB, & TaxKe BIHIHHEM Onu3Ko PacrioJIOKCHHBIX (byu,uamemoa, caenyer ornpeaenaTs rno
Gopmye
i = (Sa— 88)/b, (7.24)

TJ€ S, M §p — OCaaKa Kpaek GyHIaMEHTa;
b — pasmep yHIaMeHTa B HaNPABICHHH KPEHa,

7.3.12 Pacuer ru6KMX JEHTOYHBIX (QYHIAMEHTOB Ha OTTAaMBAIOIMX B MpoOLEcce
IKCIUTyaTauy¥H COODPYXKEHHSA TI'DYHTaX HAIeXMT APOM3BOAMTL C YYETOM TNepeMeHHo#f Mo
nauHe QyHmaMeHTa OCaZKM OCHOBaHMA, 0OYCHOBNEHHON HEpaBHOMEDHBIM OTTEHBRHHEM
TPYHTOB TOJ coOpyxeHWeM. IIpH onpefeneHuu peakTHBHBIX NABICHHH OTTAaHBAIOUIEro
IPyHTa Ha MOAOMBY (yHAaMEHTa HOITYCKAeTCs PacCMaTPWBATh OTTAMBAIOMMH IPYHT Kak
JMHeRHO-1ebOPMHPYEMOe  OCHOBRHHE, XapaKTepH3yeMOe MEPEMEHHHIM MO  JUIHHE
¢dynnamenTa K0ohQHIHEHTOM NOCTENH.

7.3.13 Ocanky s cBaliHbIX OYHEAMEHTOB M3 BHCAYMX CBail, NOTPYXEHHBIX B
TIPEBAPUTENBHO OTTaAHHBIC IPYHTHl, B TOM YHCHIE TP HX JIOKAJIbHOM OTTauBaHMH (6.4.3),
CIeXYeT ONpeNelATh KaK IUIf YCNIOBHOTO (pyHHAMEHTa, TpaHHLBE! KOTOPOro MPHHHMAIOTCA
cornacdo CIT 24.13330. Tlpu 3TOM cCiedyeT YYHTHIBATE BO3MOXKHOCTH MPOABJICHHA
OTpUL@TENbHBIX (HEraTUBHEIX) CUIl TPEHUA N0 NMEPUMETPY YCJIOBHOTO (PYHAAMEHTa MM 1O
NOBEPXHOCTH OT/ENBHEIX cBaif (7.3.16), a Tarke Bo3neHCTBHE rOPU3OHTAIBHBIX YCHIMH Ha
(yHIaMEHTHI B NEPAQPEPUIAHEIX YaCTAX 30HB! OTTAUBAHHA.

7.3.14 Pacuer cBaif-cToek N0 Hecymel criocOGHOCTH NMPH OMHPAHUM X HA CKANbHBIC
WM JPYrHe MalocKMMaeMble IPH OTTaHBAHHM TPYHTHI ClEAyer NPOMSBOLMTH HCXOAS U3
ycloBus

F,

F s;:—-pr,,eg, (7.25)

rie F'— pacueTHas Harpyska Ha csaio, KH;

F,—Hecymas crmoco0HOCTE OCHOBaHHMA OJMHOYHOH cBau, KH, onpexensemas 10
yKasaHHaM 7.3.15;

Yt — Ko3h(HUIHEAT HaeKHOCTH, TPHHHMAECMBI# B COOTBEICTBMH C YKA3aHHAMH
CIT 24.13330 B 3aBMCHMOCTH OT BHIa COODYXEHHs, KOHCTPYKLHMH (YHIAMEHTOB
M IIPHHATOrO crocofa onpeaeneHus Hecymiel cnocoGHOCTH CBaif;

Yp — KO3QPHUIHEHT ycnoBuii paGoTel rpyHTa 10 60KOBOH MOBEpPXHOCTH CBall B Ipenenax
30HBl OTTAaWBAHHA, OMPENCIAEMBIH MO ONBITHBIM AAHHEIM € YMETOM CHoco0oB
TIOTPYXEHUs CBal; B 3anac HaAEXHOCTH AOITYCKaeTCA MPHHUMaTh: Y, = 1,1 - a4
3a6UBHEIX M OypO3aGMBHBEIX; Y, =1 And GypoHaGHBHBIX ¥ GypOOMYCKHLIX CBaif
€ LEMEHTHO-NIECYAHBIM 3aNOJHUTENEM NasyX M v, = 0,9 — wis GypoonyckHbiX cBait
C MKLIEBATO-FIHHACTHIM 3aMOTHATENEM Nasyx;

Fpee — oTpUniaTeNbHAA (HEraTHBHAA) CHila TpeHus, KH, onpenensemas o yxasarusm 7.3.16.

7.3.15 Hecymymo cnoco6HOCTE OCHOBaHUA cBau-cToliku F,, KH, cieayeT onpenensrs

no dopmynaM A1 3aIEMACHHBIX CBaH-CTOCK, 3a/IC7IaHHBIX B HEBBIBeTpe/bIH ckanbHbIi (6e3
cnabBIX MpOC/I0eK) IPYHT He MeHee ueM Ha 0,5 M

Fy= (RonAlg)( 10,4 13 /d); (7.26)
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VTS He3aUIeMICHHEBIX CBai-CTOEK

F, =2 (7.27)

rie R, — HOpMaTHBHOE 3HAYEHHE BPEMEHHOTO COMPOTHBICHHS IPYHTA NOX HIKHHUM KOHLIOM
CBaM OJHOOCHOMY C)KATHIO B OTTAasABIIEM BOJOHACHILICHHOM COCTOAHHH, Klla;
A — nnomaab ONMpaHus CBay Ha IPYHT, v NpUHEMaeMas T He3alUeMIIeHHBIX cBai-
CTOEK CIUIOMIHOTO CEYeHMA WM MONEIX, HHKHHM KOHEL KOTOPHIX 3arMoJHeH
B IpejeNnax BHICOTHI TPeX AMAMETPOB GETOHOM, PaBHOM ILIOWIAJM MOMEPEHHOro
ceueHus OPYTTO; [Jis 3aIUEMIICHHEIX CBAii-CTOEK — ILIOLIA/Y MOMEPEYHOro CeYeHHs
HIKHEH qacTi (3a001) CKBaXKHHEL,
Yg — K03 GHIMEHT HANEKHOCTH IO TPYHTY, NIPHHUMAEMBIA: JUIA HE3AIEMIICHHBIX CBali-
cToek paBHEM 1,0, 11 3ameMieHHBIX — 1,4;
I d, - COOTBETCTBEHHO DIIyOMHA 3afieNKH CBa# B CKaIbHEIM TIPyHT M HauGonbluee
NONEPEYHOE CEUSHHE 3a/IENIAHHOI YacTH CBaM, M.

3HayeHue daxropa 3arnybnenus 1+0,4 -{%’—npﬂﬂnmawcn He Gonee 3.
r

Jinst  OKOHYATENBHBIX PACUETOB OCHOBAHMH COOpYXeHHMH, a TaKke OCHOBaHM,
CHOXEHHBIX BBIBETPS/IBIMH, Pa3sMATYacMbIMH, cO C/1abbiMH MPOCTOHKAMH  CKATLHBIMH
TPYHTAMH, HECYILYI0 CMNOCOGHOCTH CBaH-CTOHKM F, CliEJyeT NPUHUMATDH 110 DPE3YIbTATaM
HMCIILITAHH} CBall CTaTHYECKOH HArpy3KOH.

7.3.16 OrpuuarensHas (HeraTHBHaf) CHJIa TPEHHA OTTAHBAIOILETO TPYHTa 1o 60KOBOK
MIOBEPXHOCTH CBaH

n
Fueg =ty % foshi» (7.28)
i=

TZ€ 4, — NIEPUMETP IONEPEHOTO CEYEHHS CBaH, M;

Jni— OTPHLATENLHOE TPSHHUE i-TO CIOA OTTAMBAIOIIEr0o I'PYHTa MO GOKOBOH NMOBEPXHOCTH
cra, Klla, ompegendemoe NO ONBITHBIM JIaHHBIM; JOIYCKAaeTcs TPHHMMATB
pacueTHEIe 3Ha4YeHus fr; mo CII124,13330 ;

h; — TONIIMHA i-TO €70 OTTAHBAIOIETO IPYHTA.

7.3.17. Pacuer KOHCTPYKUMH CBaiiHBIX QYHIaMEHTOB CJlELyeT BBINOJHATH B
cooTBeTcTBMM ¢ ykasaHuaMH CIT 24.13330 ¢ ydeToM HHXXEHEPHO-TEOKPHONOTHYECKHX
ycIoBuit. Pacyer cBait no MpOYHOCTH ¥ AeOpMalMsAM MaTepHana MOXET BBIMOJIHATCH MO
pexomennauuam npunoxkeHus XK, ¢ ydeToM OTpHHATENBHbIX (HETATHBHBIX) CHI TPEHHS
OTTauBAIOWEro IPYHTA 10 GOKOBOH NOBEPXHOCTH CBaH Freg, ompeneaseMbix mo 7.3.16 u
YCHINH B CBafgX OT TOPU3OHTANRHBIX HATPY30K M BO3NEHCTBHH, ONPEREICHHBIX COTIACHO
7.2.13.

7.4 Pacuer ocHOBaHMH W (YHIAMEHTOB 1O YCTOHYHMBOCTH H UPOYHOCTH Ha
BO31eiCTBHE CHJT MOPO3HOTO My4EHHNA

7.4.1 Pacuer oOCHOBaHHMH W (YHIaMEHTOB MO YCTOMYMBOCTH W TMpPOYHOCTH Ha
BO3ACHCTRBHE CHMI MOPOBHOrO TMy4eHWs TPYHTOBR CleXyeT NPOM3BOIMTH Kak A YCIOBHH
IKCIUTyaTaLyy COOPYXEHNs, TaKk M /1A YCIOBHH IIEpHoJa CTPOMTENLCTBA, €CIIH IO Nepeiadn
Ha GYHIaMEHTH! NPOEKTHEIX HArpy30K BO3MOXHO HPOMEP33HHE TPYHTOB CJIOH CE30HHOIO
oTTauBaHus (MPOMEP3aHMs), NPM HECIMBAIOMEHcs MEp3NoTe — Tajloro Cj1og CO CTOPOHEI
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MHOrOJI€THeMep3iblX IpyHTOB. [Ilpy Heo6XOOUMOCTH B  NpPOEKTE JOMKHBI  OHITH
TIPeLyCMOTPEHB! MEPONPHATHA N0 NPEAOTBPAIIEHHIO BEITYYHBAHHA (QYHIAMEHTOB B NIEPHOX
CTPOHTENECTBA.

7.4.2 YcroityuBocTh GyHIaMEHTOB Ha ACHCTBHC KacaTeNbHBIX CHJI MOPO3HOTO IMyYeHHA
IpyHTOB Hatexur nposepath no F'OCT 27217 uin ycnosHro

tpdp-F<IeF, (7.29)

n

TAe Tp — pacueTHas yHAeNnbHas KacaTeJbHas cuia mydeHus, klla, NMpuHHMaeMas corjacHo
ykazaHusaMm 7.4.3;
Ap, — nnomans G0KOBOH IOBEPXHOCTH CMEP3aHKA QyHIaMEHTa B IPEAEIAX PacyeTHOH
TTyGHHEI CE30HHOTO MPOMEP3aHUA—OTTaUBaHNSA IPYHTa, M,

F — pacuetHas Harpyska Ha ¢yHnameHt, kH, npuHumaemas ¢ koddduuventom 0,9 nmo
Hanbonee HEBBHITONHOMY COYETAHMIO Harpy3oKk M BO3ACHCTBHH, BKIIOYas
BBLIEpPrUBaONe (BETPOBLIC, KPAaHOBbIE M T. I.);

F, - pacuyeTHOe 3HaueHWe CHMILI, yAepKHBatolled ¢QyHIaMeHT oT BeimyuusaHusd, kH,
TIpUHMMaEMoe 110 yKa3anusM 7.4.4;

Yo — K03 duLHeHT yornoBuit paboTsl, npHHUMaeMbIi paBHEIM 1,0;

Y» — K03 (HIMEHT HANECKHOCTH 110 Ha3HAYECHHIO COOPYKECHHS, IIPHHMMACMBIA PaBHBIM
1,1, a nns dyHmamenToB onop MocToB — 1,3.

7.4.3 PacueTHyio YAEHTBHYIO KacaTeNBHYIO CHIIY MOPOSHOTO NMyYEHNs T, Klla, crnemyer
onpenensTh, Kak IpaBuio, oneITHEIM ImyteM. s coopyxenuit II u III yposueii
OTBETCTBEHHOCTH 3HAYEHHUS Ty, NOMYCKaeTCA MPUHMMATH MO Tabauie 7.8 B 3aBMCHMMOCTH OT
COCTaBA, BAAXKHOCTH U INTyOHHBI CE30HHOTO NPOMEP3aHuA M OTTAHBAHNS I'PYHTOB dy.

Tabauua 7.8

3Havenus Ty, Klla, npu riyGune

CE30HHOTO IPOMEP3aHMA — OTTAMBAHHS
I'pyHTHI ¥ CTENEHb BOACHACHILIEHHS

d,;,, M
1,0 2,0 3,0
T'muaucTEIe Py Mokasarelne Texydectd I > 0,5, necku 130 110 90
MENKHE U TBUIEBATHIE TIPH CTENEHH BAAXHOCTH S, > 0,95
Tmisucteie mpu 0,25 < I £ 0,5, Deckn MENIKHE W NBLIEBAThIE 100 90 70

npu 0,8 < §, £ 0,95, kpynHOOOIOMOYHBIE C 3aNOHUTENEM

(TITHHACTBIM, MEKONEecHaHbIM M NELIeBaThiM) cBbitie 30 %
Tnuructeie mpu 7, < 0,25, NECKH MENKHE H MBLIEBATHIC IIPH 80 70 50
0,6 < 8§, < 0,8, a TaxKxe KPyNHOOOGIOMOYHBIE C 3ANOJIHUTENEM
(TIMHHUCTBIM, METKOMECHAHEIM | meUIeBaThIM) 0T 10 10 30 %

Mpumevannus

1 TipusenenHnie B Tabiuue 3HAYECHHA Ty OTHOCATCA K NOBEPXHOCTH GeToHHOro ¢yHaamenta. s
dynzamMeHTOB M3 HpYTUX MaTepuasioB TabIMUHLIE 3HAYECHHA Ty NOIDKHBI YMHOXKATBCH HA KOIPOUIMEHT Yoy,
3Ha4YEHHMA KOTOPOTO JaHEI B IPHIIOKEHUH B,

2 Jina mosepxHOCTe! (YHHAMEHTOB, MOKPHITEIX CTICUHANBHEIME COCTABAMH, YMCHBILAIOUIMMY CHIIbE
cMep3aHud, a TaKke NPY NPUMEHEHHH APYTHX NPOTHBONMYUHWHHEIX MEPONPHATHIH, 3HAMCHHE Tj CIELYET
TIPHHMMATE Ha OCHOBAHMM OTBITHEIX AGHHEIX.
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7.44 Pacuetnoe 3Hauwenwe cuabl F,, KH, ynepxupatomieRt QyHaaMeHTH OT
BBITYYHBaHUA, CEAYET ONpeaeaTh N0 GopMyIam:
TIPH MCITONIE30BaHHH MHOTOJICTHEMEPSIIBIX MPYHTOB [O NPHHLpNY [

n
Fy =2 Ry (7.30)
=
TIPY UCITOJIE30BAaHHH MHOTOJIETHEMEPSIILIX IPYHTOB 10 NPUHLUMITY i
n
F,=uX fk, (71.31)
P

T€ ¥ ~ IEPUMETP CEYEHHS NMOBEPXHOCTH CABHTA, M, NPUHUMAEMEIH PaBHBIM: M CBAHHBIX
u cronfuarbix GyHZaMeHTOB G€3 aHKePHOW IUIATHI — MEPUMETPY CeueHHA
¢dynnpaMenTa; A ctonbuathix (QYHIAMEHTOB C aHKEPHOH INIMTONH — NepHMETpy
aHKEPHOM ILTHTH;

Raf; — pacyeTHOE CONPOTUBNICHUE i-TO €07 MHOTOJNCTHEMEP3NIOr0 TIPYHTA CHBHTY IO
NOBEPXHOCTH cMep3aHud, Klla, NpHHAMaeMOe 1O WCIILITAHWAM ¥ TaGmuuam
HpUIIOKEHHA B;

h; — TONIIMHA I~TO CJI0S MEP3OTO WIH TalOro IPyHTa, Pacol0KEHHOr0 HIXKE MOJOLIBEI
CJIOS CE30HHOrO NPOMEP3aHHA—OTTaHBAHHA, M;
Ji— PacueTHOE CONpPOTHBIEHUE i-TO CJIOA TAIOTO TIPYHTa CHBWIY MO TOBEPXHOCTH
¢dysnamenTa, klla, npuHuMaemoe B cooTBeTCTBHM ¢ TpebGoanuamu CIT 24.13330,
¢ y4eToM npumedaHus k 7.3.1.
7.4.5 3aaHkepeHHBI cTONOYaTH (YHIAMEHT JOMKEH ORITH NMPOBEPEH Ha OTPHIB

CHIaMH MOpO3HOTO Ny4eHHs CTOHKM (yHIAMEeHTa OT aHKepHOH IUIMTHI. Ycuienue Fp, KH,

pasphiBalolliee 3aaHKEPEHHBIH GyHIaMeHT, onpeAenseTcs no popmyne

Fpn=1pdp—F, (132)

rae Ap — riowazb GOKOBOH MOBEPXHOCTH CTOMKM (yHAaMeHTa, Haxonsuielica B mpeaenax
€10 CE30HHOTO MPOMEP3aHHA — OTTAHBAHHS I'PYHTa, M2,
7.4.6 TloBepxHOCTHEIE, Majo3ariy6iaeHHble (YHIaMEHTHI M CBalHBIC POCTBEpKH,

3aKTafbIBAEMBIE B CNOE CE30HHOIO TPOMEP3aHUS — OTTaUBaHMA TIPYHTOB, CHEAYyeT
PacCYMTHIBATh MO YCTOWYUBOCTH Ha AeHCTBUE HOPMAJBHEIX CHJI MOPO3HOrQ NMyYEHHS M IO
JebopManyaM.

VeroiunBocTh QYHAAMEHTOB Ha IEHCTBHE HOPMABHEIX CHJI MOPO3HOrO My4eHHS
[pOBEpAETCH HO POpMyIIe

Pady sz—cF, (7.33)

n

TIe ppy — yAEAbHOE HOPMaibHOE JaBieHME Iy4eHHs TPYHTa Ha INoOAOWBY (YHIAMEHTa
u pocreepka, kl1a, ycTanaBMBaeMOe 10 OMNBITHEIM JaHHEIM,
A Tuowa b MOXOIIBE! (GYHIAMEHTA H POCTBEPKA, M2,

OcTtansHble 0603HaueHu T¢ xe, 4To B hopmyne (7.29).

Pacyer mo aedopmaumMaM cieAyeT IPOM3BOZHTL C YYETOM COBMECTHON paGoThl
COOPY’EHHs ¥ HEpPaBHOMEPHO BHIIy4HBAEMOTO OCHOBaHHMA. IIydHWHHCTOCTh TPYHTa CledyeT
onpenenats mo I'OCT 28622. Ilpy 3TOM, BO3HHMKAIOIME B PE3YNbTAaTE HEPaBHOMEPHBIX
MOJHATAN M ONyCKaHMl (YHIAMEHTOB [LOMONHHTENLHBIE YCHINS B KOHCTPYKLUMAX
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COOPYXEHHA HE NODKHBI IIPECBRIIATH IIPEACABHO LOITYCTHMBIX 3HavyeHwif, a KpEeHBl K
HpOTH6bI He NPENATCTBOBATh HOpMaJIbHOﬁ IKCIUTyaTalHH COOPYXEHHA,

8 OcofeHHOCTH NPOEKTHPOBAHHA OCHOBaHMA H  (QyHIaMEHTOB Ha
CH/ILHOTHAUCTLIX MHOTOJIETHEMEP3JLIX FPYHTAX W MOA3eMHBIX JILA2X

8.1 Tlpy npoeKTHpOBaHHM OCHOBaHMH M (YHAAMEHTOB Ha CHIBHONBAMCTBHIX
MHOTOJIETHEMEP3/ILIX  IPyHTaX M MOA3EMHBIX JbJaX CHIEAYET TNPEAyCMaTpUBaTh
HCNIOJIB30BaHHE TAKHX IPYHTOB B KadecTBe OCHOBaHMA, KaK NpaBWio, mo nmpunuumy I. B
cIy4asx HeoOXOAMMOCTH HCIONB30BaHWA CHIBHONBAUCTBIX TPYHTOB no npuHuumy II
JIOJKHBL 0GA3aTENBHO IPEXYCMATPHBATRCS MEPONPUATHA 1O MX MPEXBAPHTEIBHOMY
OTTaHBAHUIO MM 3aMEHE NHIAMCTHIX TPYHTOB HA HENPOCANOYHEIE Ha pacueTHYI0 NIyOHHY
coracro 6.1.6 1 7.3.10.

8.2 lna npenorBpamenus aedopMalnii NOBEPXHOCTH IUIAHHPOBKH Y COOPYXEHHH H
pasBUTHA TEPMOKApCTa BCIENCTBHE OTTAMBAHUS MOM3EMHBIX JNHIOB HIM CHIBHONLAHCTHIX
TPYHTOB, 3ajeralomux Ha HeOoablIOH FIyOMHe OT NOBEPXHOCTH, HE06XoAHUMO
NPEAYCMAaTpHBATh YCTPOHCTBO TEILIOM3OMALMONHON MOACHINKM M (WIHM) TEIUIO3AIMTHBIX
9KpaHOB B MpefieNax Beel 3acTpamBacMoi Momanxd. ToNNIMHA NOACHIIKM A;, a Takoke
NapaMeTphl TEIUIO3AUIHTHEIX JKPAHOB ONpPEAENAIOTCS IPOTHO3HBIM TEMNOTCXHHYECKHM
pacueToM M3 YCIOBHA COXPAaHEHHA IIPUPOJHOrO TEMIEPAaTypHOro COCTOAHWS TPYHTOB H
NIONOXKEHNS BEPXHEH TOBEPXHOCTH MHOTOJETHEMEP3NIOrO IPYHTA WIH €€ MOBBIEHUA. ns
CIUIOIIHBIX MOACHINIOK 3HAYCHUE A, M, JIOITYCKAETCA ONPENEIATH MO hopMyie

by =dygn| 1,2~ ;"' , @8.1)

th,n

TH€ i ¥ dips,n — HODMATHBHBIE  TTyOMHBI  CE30HHOTO  OTTAWBAHHA  COOTBETCTBEHHO
HIPHPOIHOTO TPYHTA M TPYHTa INOACHIIKH, M, ONpEXeNseMble COracHO
nputoxenuio I

dy, — momycTuMas TifyGHHa CE30HHOTO OTTAMBAHMA NPHPOAHOTO IPYHTa TOA

MOJCHITIKOM, M.

TpeGoBanus K MarepHany MOACHINOK, cHoco0aM KX YKIaAKH M YIUIOTHCHHA
YCTaHaBIHBAIOTCA B NIPOEKTE C YYETOM MECTHBIX YCIIOBHIA 1 6.3.14 1 7.5.4.

8.3 OcHoBaHu# (YHIAMEHTOB, 3aKIaJBBAEMBIX B INpEdENax TONUIMHBI TOJCHIIKH,
ClEXyeT PacCUMTEIBATh MO Hecymed crocoGHOCTH M AehopMalMaM B COOTBETCTBUM C
tpeGosaruamu CIT 22.13330. Ilpu OTCYTCTBHM MepONpPMATHI MO YKPEIUICHHIO OTKOCA
TIOACHITIKY, PAacCTOSHWE OT IIOKOIA COOPYXEHHA N0 OPOBKM NOACHINKM HOIKHO OBITH HE
MeHee 3 M, a KpyTH3Ha OTKOCOB NMOACHINKY He Gonee 1:1,5 s KpymHOOGNOMOYHBIX MPYHTOB,
1:1,75 — nns meckos ¥ 1:2 — And MpOYNX MaTePHAJIOB.

Ecim  cronGuaTeie WA NeHTOYHble  (YHAAMEHTRI  YCTAHABIMBAIOTICA  Ha
MHOTOJIETHEMEP3JTbIe TPYHTEI, COTEPAKalye NOA3EMHBIE JIbEI, MEXIY WX NOJOUIBOH U CIIOEM
TIOA3EMHOTO JIbjJia NOJKHA GBITH NMPOC/IOHKa MPHPOXHOIO IPYHTA, HCKYCCTBEHHO YIOXKEHHAS C
YIUIOTHEHHEM TPYHTOBas NMOAYIIKA W {UNH) HECYIMH Terno3allMTHBIA 3KpaH. TOMIKHY
HpoCOiikK (MOAYIKK) CASAYET NPHHNUMATL HCXOAA U3 pacyeTa OCHOBAHHMA 0 AehopMaLmH,
HO He MEHee 4YeTBepTH MMPMHBI NoAoIBbl (yHAameHTa. IlapameTpsl TEINIO3alHTHOTO
9KpaHa ONpPeReNAIOTCs TEIUIOTEXHHIECKAM PAacueToM ¢ Y4ETOM TEILIONEPeAauH OT 3AaHHA K
TPYHTY OCHOBaHHA N0 QYHAAMEHTY.
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8.4 Tlpm ycrpolictBe cBaliHBIX (YHZAMEHTOB Ha Y4acTKaX ¢ CHIBHONBAMCTEIMU
IDPYHTaMH M MOJ3EMHBIMH JBAaMH CIeNYeT NMpUMEHATh OYpOOIMyCKHbIC CBaM ¢ 3aMBKOH
W3BECTKOBO-IIECYAHBIX WK LEMEHTHO-NIECYaHbIX PaCTBOPOB C PACCTOSHHEM B OCAX HE MEHee
JIBYX IUaMeTpoB CKBaXkMHbl. CBau He JOMKHEI ONMHPAThCA Ha MPOCIOH JbAa3, & MOX HX
TOPLOM CleAyeT YCTpauBaTh YIUIOTHEHHYIO FPYHTOBYIO MNOAYIIKY TOJIIMHON HE MeHee
duamerpa cBap. OTTauBaHUe IPYHTa BOKPYr CBaM H IOA €€ HIDKHMM TOPUOM He
JOTYCKAIOTCA,

8.5 Pacuer ocHoBanmlt no Hecyme#d CrmocoGHOCTH CIeNyeT NPOBOAMTL ¢ YYETOM
H3MEHEHHS TEMITEPATYP B TEYEHHE SKCILTYaTaLMH:

ns cron6yaTeiX (QYHAaMEHTOB Ha CHJIBHOJNBIHMCTHIX IDYHTaX M MOA3EMHBIX JbAaX —
no 8.7;

Ansi cealiHBIX (QYHJAMECHTOB B CHIBHONLAWCTHIX TPyHTax — no 8.9, a B moaseMHbIX
IbJax — 110 JAHHBIM IOJIEBbIX HCTILITAHHI CBait cTaTHuecKoi BAABIMBAIOLICH Harpy3KoH.

8.6 Pacuet ocHoBanmii 1o JedopMaumsM cneayeT NIPOH3BOANTD:

Ans cron6yaThix GyHIaMEHTOB HA CUIBHONBANCTHIX IPYHTaX ¥ MOA3EMHBIX NbJAX — M0
ykasaHuaM 8.8;

IS CBaHHBIX (YHZAaMEHTOB B CHIBHONBAMCTBIX TPYHTaX M MOA3EMHBIX JbAAX — MO
JaHHBIM ITOJIEBBIX MCTIRITAHMI CBail CTATHYECKON BAABIHBAIOIIEH HAPY3KOH,

8.7 Cumy npenensHoro CONMPOTHBICHHA (HECYNIyI0 CIIOCOOGHOCTB) OCHOBAHHUS
cronfuaroro QyngamMeHTa Ha CHIBHONBAMCTBIX IPYHTaX M HOJ3EMHBIX JbJaX Crenyer
onpenenaTs no 7.2.2, NpH 3TOM 3HaYeHUA R H Ry JomyckaeTcs NpHAMMaTH no Tabauuam B.2
uB.3.

8.8 Ocapky ocHoBanms cToj04yaToro (yHZAMEHTa Ha CHIBHOJNBAWCTHIX TPYHTaX H
TIOJI3€MHBIX JIbAAX § CEAYET ONpPEAeanTs no hopMyae

s=5,+ 5, (8.2)

TIe 5p — 0calKa, 00YC/IOBNEHHas YIUIOTHEHHEM OCHOBAaHWs NOA Harpys3koi, onpeacaseMas
o U.1;
5¢— ocaaxa, obyclopneHHas IUIACTHYHO-BA3KMM TEYEHUEM TIPYHTa 33 3aJaHHBI CpOK
3KCINIyaTalUH COOPYIKEHHS, onpenenseMas o Gopmyne

St= v, 8.3)

3.€Ch £, — 33aHHBIH CPOK SKCIUIYaTalMH 3aHus (COOPYXKEHHS), TOX;
vV~ CKOPOCTh OCaiKi, M/TOH, ONpeAelieMas MCXOAd H3 MONEAH JHHEHHO- MM
HETHHEHHOBASKOTO  MONYNPOCTPAHCTBA;  NOMYCKAaeTCA  ONpPENCIATh IO
npusoxeHHIo U,

8.9 Hecymyio cmoco6HOCTs OCHOBaHMA cBaifHOro QyHIaMeHTa F,, B CHIBHOIBIUCTEIX
IPYHTaX CNEAyeT ONpeNeNsTh, KaK NpaBWIO, MO JAHHBIM TOJNEBHIX HCTHITAHHH CBai.
JlomyckaeTcs OnpeleNsTh HECYIYy COCOOHOCTE CBaH PAcueTOM B COOTBETCTBHH ¢ 7.2.2 ¥
7.2.3 110 HAUMEHBIIEMY 3HAYCHHIO F,, NOTYYCHHOMY TI0 YCIIOBHAM €€ COTIPOTHB/ICHHSA CABHIY
IO TPYHTOBOMY PacTBOPY H CABHTY IPYHTOBOTO PacTBOpa IO KOHTAKTY C JIbAKCTHIM IPYHTOM,
B nocnenHem cinydae 3Hauenue K, kH, cnenyer paccuuTaiBaTh 1o opmyne

N
E =Y, {RAw + /;1 [(1 —4; ) Ry, + ii,szh,;‘,j]Ash,j} ) (8.4)

TJe Y, H Y. — 0003HAYEHNA Te XK€, 4T U B opmyne (7.2);
R - pacyeTHOE CONMPOTHMBIEHNE CHIBHONBIUCTOTO TPYHTa HIM JbJA IOH HHXHHM
KOHIOM cBaW, KI[la, onpexmemsiemMoe JUIS CHIBHONBAMCTHIX TPYHTOB
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HHTepIoNAuXeil Mexay 3HadyeHuaMHu R mo tabnuuam B.1 u B.7, a xns nbnos —
no Tabmuue B.7;
Ay — naoWas ONEPEYHOro CEHEHUS CKBAXKHHEI, M
ijy — MBAKCTOCTH 33 CYET JCAAHBIX BKIIIOUEHHH j-r0 C0s TPYHTA;
Rsnj; Rsh,ij — pacueTHbIE COTNpOTMBICHHA  CIABHrY  TPYHTOBOTO  pacTBopa Mo
MHOTOJIETHEMEP3/IOMY TPYHTY M FPYHTOBOIO PacTBOPA MO JbAY AN CEPCAHHBI
J-ro cnod, klla, npUHAMaeMble COOTBETCTBEHHO 110 TaGmuiiaM B.4 u B.7;
Agpj— NIOWAAb TTOBEPXHOCTH CHBHTA B j-M CJIO€, ONpelenseMas B 3aBHCHMOCTH OT
JUaMeTpa CKBaKHUHBI, M~
Eciy Npo4YHOCTH CMEP3aHHA IPYHTOBOTO PacTBOPa ¢ NMOBEPXHOCTHIO CBaH Ry < Ry, TO
pacuer Hecyuell crniocob6HocTH cBau F, mo dopmyne (8.4) ciiexyer NpoM3BOAMTE INPU
3HaueHHAX Ry = Ry NpHHHUMAA INOWAAE NOBEPXHOCTH CHOBHTAa B j-M ClO€ TpYHTa Agpj
paBHO# TNIOIANY MOBEPXHOCTH CBAaH B 3TOM CHOE.
INIpanMeyanre — B cayyasx, KorJa NoA TOpUOM CBaH NPEXyCMATPHBAETCA YCTPOHCTBO IPYHTOBOMH
NOAYIIKH, TO 3Ha4eHne R B dpopmyae (8.4) mpuHuMaercs ma rpyHTa noxywkH. IIpn 310M npenenbHas Harpyska

Ha Topel cBau onpesendercs no hopmyne (8.4), kak Ans cean, AMaMETP KOTOPOH PaBEH THAMETPY CKBRKHMLL, &
JUIMHA — TONIMHE NOXYIIKH.

9 Oco0eHHOCTH NPOEKTHPOBAHHA OCHOBAHHA M  (YyHIAMEHTOB Ha
3aC0JIEHHBIX MHOTOJICTHEMEP3JIbIX FPYHTAX

9.1 Ina npoekTHPoBaHKS (YHAAMEHTOB Ha 3aCOJICHHBIX MHOTOJIETHEMEP3IBIX FPYHTaX
MaTepHalbl H3BICKAaHUH JOKHBEI CORCPXKATh AAHHbIC 00 YCIOBMAX 3aeraHHs 3aCOJCHHEIX
TPYHTOB, CTENIEHH HX 3aCONEHHOCTH, a8 TAKKE O XHMHYECKOM COCTaBe BOJHO-PACTBOPHMBIX
coJieht,

3aconeHHble MHOTIOJICTHEMEP3NHIE TPYHTH MOTYT HCIOJB30BATACH B KauecTBe
OCHOBaHWS COOpPYXeHHH Kkak ro npurnuny I, Tak u no npuHuumny II. TIpu atom nomkho
YYMTRIBATECA MOBBINIEHHOE KOPPO3HHHOE BO3ACHCTBHE 3aCONCHHBIX I'PYHTOB Ha MarcpHall
($yHIaMEHTOB.

IMpumeuanne - [leueareie rpyHTHl Mopckoro noGepexsbs Cesepa ¢ npeoGiaganueM coneit

HaTPWii-KaJIMEBOro COCTaBa JO/DKHE! OTHOCHTBCS K 3aCOJICHHBIM ITPH COREPKAHNH B HUX PACTBOPHMBIX coNel OT
0,05 % n BeIWE.

9.2 OcHoBauua ¥ (GYHIAMEHTHl Ha 3aCONCHHBIX MHOTOJETHEMEpP3NbIX TPYHTaX INpH
HCTONB30BAHUN TAKMX TPYHTOB B Ka4ecrse OCHOBaHMA MO npuHuMmy [ cremyer
HpOEKTUpOBaTh cornacHo 6.3.1-6.3.14 ¢ yyeToM crenyrommx ocobeHrOCTEH:

a) TeMIepaTypa Hayaja 3aMep3aHHs 3aCONCHHBIX TPYHTOB Ipy HHXE TEMIEpaTyphl
3aMep3aHUs aHAJOTHYHBIX BHJIOB HE3aCOJEHHBIX IPYHTOB U €€ CleIyeT YCTaHaBIMBaThb
ONBITHHIM ITyTEM C YYETOM YKa3aHU{ MpHIIOKeHNs b;

6) mepexoj| 3aCOCHHBIX TPYHTOB 3 MTaCTUYHO-MEP3IIOT0 B TBEPAOMEP3NIOE COCTOARKE
NPOKCXOIWT 1pU Goee HU3KUX TEMNEPaTypax, YeM aHAJOTHYHBIX HE3aCONIEHHBIX MPYHTOB, ¥
JOJKEH TIPMHUMATBCS 10 JaHHBIM ONBITHOTO ONpeaeneHHs KoahdUIMEeHTa X CKUMAEMOCTH
87 ¢ yuetoM yxasanui 5.3;

B) 38COJICHHBIC MED3/ble IPYHTHl OTIHMYAKOTCHA NOHMKCHHOX MPOYHOCTBIO H MANbIMH
3HAYEHUAMM COTIPOTHBIICHUH CABHTY 11O MOBEPXHOCTH CMep3aHns ¢ QyHAaMEHTOM;

r) Ha Yy4YacTKaXx C 3aCOJCHHBIMH TDYHTaMHM MOXET ObITh HECKONBKO 3aCOJCHHBIX
TOPH3OHTOB C Pa3HOH CTENEHBIO 3aCONCHHOCTH, & TAKXKe MOI'YT BCTPE4aThCs OTACIBHEIE CIIOU
MM JTMH36l HACHILICHHBIX CHIIBHO MHHEPATM30BaHHBIMH BOJIAaMH IPYHTOB, HaXOAAUIMXCA B
HEMEp3JIOM COCTOSHHMY IIPH OTPHUIATEbHON TeMnepaType (KpHOIErH), BCKPBITHE KOTODHIX
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CKBAXKHHaMU MPH MOTPYXKEHHH CBa NPHBOJMT K NOBBILICHHOMY 3aCOJIEHHIO IPYHTOB 1o Beel
IUTHHE CBaH.

9.3 Ilpn CTPOUTENLCTBE Ha 3aCONCHHBIX TPYHTaX CiIeXyeT NMPHMEHATh (PyHAAMEHTEI,
obecneunBaromue Haubonee MONHOE HCNMOJIb30BAHHE CONMPOTHBACHHE MEP3NBIX TDYHTOB
HOPMAQJIBHOMY JaBNeHHIO (IUIMTHBIE, CTONGYAaThie W JIEHTOYHbIC (YHIaMEHThI, CBaH C
ymupeHHod naroii m ap.). IIpu GypooryckroM cnocofe norpyxeHus cBali CKBaXHHBI
DOJDKHBI GBITH AHAaMETpOM He MeHee YeM Ha 10 cM GobuM MOonepevHoro CeYeHHs CBau U
3aNOMHATECA, KaK NpPaBWIO, H3BECTKOBO-NECUAHBIM WIH LEMEHTHO-TIECYAHBIM PacTBOPOM.
TToa HYOKHEM KOHIIOM CBaH CieAyeT YCTPaHBATh YILUIOTHEHHYIO NOXYIUKY H3 IEOHS.

9.4 Hecymyo criocoGHOCTh OCHOBaHHH CTONOYATRIX M CBAafHBIX (PyHIAMEHTOB Ha
3aCONICHHBIX MHOTOJIETHEMEP3JIBIX IPYHTAX NP HCIONB30BaHWM HX ITO NpHHUMIy I cnexyer
omnpenenstth coryacHo 7.2.2-7.2.3. Ilpu 3ToM pacueTHsie 3HAYEHHS CONMPOTHBICHUS I'PYHTOB
HODMAIBHOMY [aBJICHHIO H CABHIY IO TOBEPXHOCTH CMEp3aHMA R ¥ Ry HaNIeXHT
TpHAEHMaTh, KaK MpaBHIO, MO ONBLITHBIM JaHHKM. Jlna coopyxenuit III  ypomHa
OTBETCTBEHHOCTH, & TaKXkKe IPH HPHBA3KES THMOBHIX MPOEKTOB K MECTHBIM YCIOBUAM,
3HaueHus R M Ry RonyckaeTcs npHHHMaTh no Tabuuuam B.S u B.6.

9.5 Tlpm pacuerax Hecymelf cnocoGHOCTH OCHOBaHMI OGYpOONYCKHBIX CBaH
3aCOAEHHOCTh TPYHTOBOTO PACTBOPA M COMPOTUBICHHA CIABHUIY 110 NMOBSPXHOCTH CBaH Ry
CclieAyeT NPUHUMATD 110 38COJIEHHOCTH ¥ 3HAUCHMAM Ry NPHAETaOMEr0 MPUPOAHOTO rPyHTA.
Ecny necymas cnoco6HOCTs GYpOONYCKHBIX CBaif onpeleneHa IO pe3yNbTaTaM MOJNEBBIX
VICTIBITAHUHA, TO PacyYETHYI0 HECYNIYIO CHOCOOHOCTh TaKMX CBaif CleHyeT NPHHHMATh C
TIOHIXKAIOIIHM KOIDOHIIMEHTOM, YIHTHIBAIOLINM H3MEHEHHE TEMIEPATYPHOTO COCTOSHHA H
CTENEHH 3aCOJCHHOCTH TIPYHTOBOTO PAcTBOPA B MPOLECCE DKCIUTyaTalliH COOPYXKEHHS,
YCTaHABIHBAEMbIM [0 OIBITY MECTHOTO CTPOMTENBbCTBA WM 1O JAHHBIM CIELHATbHBIX
WCCIIE0BaHUH.

ITpumeuanue — Jng onyckHex u GypOOITyCKHEIX CBall pacyeTHHIE 3HAUEHHMA R, NONMycKaeTcs
NPUHAMATE [IPH CPEAHCB3BCLICHHOM 3Ha4CeHHH 3aCOICHHOCTH TPYHTOB IO JUTHHE CBaH,

9.6 Pacuer ocHOBaHMIH M (YHIAMEHTOB Ha 3aCONECHHBIX MHOTOJIETHEMEP3JIBIX IPYHTaX
no AedopMaLlMAM CIAERYEeT MNpOM3BOAMTH coritacHo 7.2,15, 7.2,16, xkak Ha IUIaCTHYHO-
MEp3/IBIX IPYHTaX.

9.7 Tpu pacyeTHBIX JAeQoOpMALHIX OCHOBAHMH, CIIONEHHBIX MEP3NbIMH 38CONEHHBIMH
rpyHTamu, Gojbile NpeNelbHBIX FIM HENOCTaTOMHOH Hecymlel crocoOHOCTH OCHOBAHMA
CIeOyeT NpefycMaTpUBaTh HACTHYHYIO WM IONHYI0 3aMEHY 3aCONCHHBIX TDYHTOB Ha
HE3aCOJICHHbIE, JOTIONHUTENbHOE NIOHIKEHHE TEMIIEPaTyphl TPYHTOB, MPOPE3KY 3aCONCHHBIX
CI0EB TrpyHTa TTyOOKMMM (yHIaMEHTAaMM, YCTpOHCTBO (YHIaMEHTOB Ha MOACHIIKAX,
pacrpee/AIonuX HArpy3kH Ha Mep3ble 'PYHTHI OCHOBAHMM, U ApyTHe MEpONpHATHS, a B
HEOOXOAMMBIX Clly4asX OCYLIECTBISTh CTPOHTENBCTBO C HCIO/IB30BAHHEM 3aCOTEHHBIX
MHOTOJIETHEMEP3/IBIX 'PYHTOB B KAYECTBE OCHOBAHHMH 10 npuHLMIy IL.

9.8 OcHoBaHud ¥ (YHJaMEHTH! Ha 3aCOJEHHBIX MHOTOIETHEMEP3/BIX TPYHTAX IpH
MCTIONB30BAHMM MX B KA4yecTBE OCHOBaHMH coopyxeHnit no mnpuHummy II cremyer
TIPOEKTHPOBATb B COOTBETCTBUH ¢ 6.4.1-6.4.7 u TpeGopanwamu CIT 22.13330, CII 24.13330
u CII 28.13330.
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10 OcofeHHOCTH NpOEKTHPOBAHMS OCHOBAHHA W  QyHIaMeHTOB Ha
3aTOpOBAHHBIX MHOr0/IETHEMEP3JIBIX IPYHTaX

10.1 OcHoBauus ¥ GyHAAMEHTH Ha 33TOPQOBAHHLIX MHOTOJIETHEMEP3NbIX MPYHTAX U
Topthax, a TAioKe Ha IPYHTaX C NPHMEChIO OPTAHHYECKHX OCTATKOB HAJUIEXKMT NPOCKTHPOBATH
B COOTBETCTBHM C yKasaHusamu pasgena 7 u tpeGosanmamu CII 22.13330 ¢ yuerom ux
GONMBIIOK CXMMaEMOCTH NOA HArpy3kol, NpOSBIEHHEM ILIACTHYECKMX Jedopmaunii B
LIHPOKOM JHMaNa3oHe OTPHLATENLHBIX TeMIEPaTyp, NOHIKCHHOH MPOYHOCTEI0 CMEP3aHHA ¢
byHpaMeHTaMu, HU3KOH TEITONMPOBOAHOCTRIO H 3aMeMIeHHON crabunu3anuedl 0CafoK npu
OTTaHBaHWH.

10.2 Ilprm Hcnomb3oBaHHH 3a3TOPGOBaHHBIX IPYHTOB B KauyecTBE OCHOBAaHM IO
npuHuuny I ciegyeT NPUMEHATS IVTATHEIE, CTONGYaTHe U cBaHEIC (GYHIAMEHTEI, a TaKkxke
Mano3arityGieHHsle W IOBEPXHOCTHHIe ()yHDaMeHTH Ha noacemkax. Ceau  cnemyer
HOrpyKaTh, Kak NPaBIIIO, GYPOOIYCKHEIM CIOCOOOM B CKBAXMHBHI nuametpoM Ha 10 cM
GONbIIMM  TIONEPEYHOTO CEYEHHA CBAaW C 3aMOIHEHHEM NasyX UEMEHTHO-TIECYaHBIM
PacTBOpPOM WIH APYTHM PacTBOPOM O NPOEKTY; ONMHpaHHe cBall Ha npociaon Topda He
nonyckaercs. Ioa nosomBoH NIHTHRIX W cTONGUATHIX (YHIAMEHTOB CIIEAYeT YCTpaHBaTh
NeCYaHylo MOAYIIKY TONIIMHON He MeHee: JUIS TUIMTHRIX ¢yHmameHtoB — 0,3 M, mis
CTOOYATRIX — NOAOBHHE WHMDHHH TojowBel dyHnamenta. [lpu ueGonmbmoil Tommuue
TIOKPOBHOT'O TOPHSHOTO CIIOS CIIEAYET IPENYCMATPUBATh €ro yAaIeHHUe,

10.3. Pacuer Hecymeli cniocoGHOCTH OCHOBaHMH CTOAGYATHIX ¥ CBAfHEIX (JyHIAMEHTOB
Ha 3aTOP(QOBAHHBIX IPYHTAX NPH HX HCIONB30BaHHH N0 NPHHUKIY | mpoH3BoauTCs cornacHo
7.2.2-7.2.3. Tlpu 5T0M pacueTHHIC 3HAYECHHA CONPOTUB/ICHHA 3THX IPYHTOB HOPMAJBHOMY
JaBICHHIO ¥ CHABHIY TI0 MOBEPXHOCTH cMep3aHMs ¢ ¢dyapamMentoM R u Ry cnenmyer
NPHHHUMATh, Kaxk [PaBHIO, [0 ONMHITHEIM ZXaHHEIM. [lna coopyxenuit III ypopas
OTBETCTBEHHOCTH, & TalOKe JNA NPEeIBAPHUTENbHBIX PacueTOB OCHOBAHHA 3HauyeHHS R M Ry
AOIyCKASTCA MPYHMMATH 110 Tabnune B.8.

Ocuopanua QyHIaMEHTOB, BO3BOAWMEIX Ha MOICHINKAX, CHEAYET PacCUMTHIBATH M0
Hecye#t CiocoGHOCTH IPYHTOB NOJCKITKH ¢ IPOBEPKOH CHIIBI MTPEAENLHOTO CONPOTHRICHHA
OCHOBAaHMS Ha YPOBHE IIOBEPXHOCTH NDPHMPOAHBIX 3aTOPHOBAHHBLIX TIPYHTOB C YYETOM
pacueTHOH ruTyOMHBI ce30HHOTO OTTauBaHuA. Eciu pacueTHas riryGMHA oTTauBaHHA Gonbiue
TOJILXHB] IOACHIIKY, TO OCHOBAHHE AOMKHO OBITH TaKoke PacCYUTAHO 1O AShOpMaLiHsiM,

10,4 Pacuer ocHOBaHMH, CIOKEHHBIX GHOrGHHBIMH IDYHTaMH, N0 IebopMauusM
HaJIeXUT NPOU3BOIMTH: croabuareix ~ mo 7.2.15, 7.2.16; cBaliHbIX — 1O pe3ynbTaTaM
TIOJIEBBIX HCTIRITAHKH CBall cTaTHueCKOl BAaBIHBatoLIeH HArPy3KOl.

10.5 OcHoBanua W dyHAaMeHTH Ha 3aTOP(OBAHHBIX IPYHTaX MPH HCIOAB30BAHUH
TakMX TPYHTOB B KadecTse OCHOBaHM# no npuxmmmy II HeoGXxoauMo IpoeKTUpOBaTh B
COOTBETCTBHH ¢ 6.4.1-6.4.5 u Tpebosanuamu CII 22.13330 u CIT 24.13330.

11 OcofennocTn HPOEKTHPOBAHMS OCHOBAHMI N  (YyHAAMEHTOB Ha
MHOT0/IETHEMEP3BIX IPYHTAX B ceficMU4eCKHX palionax

11.1 OcHoBauma H (GyHZAMEHTE COOPYXEHHH, BO3BOAMMBIX Ha8 MHOTI'ONETHEMEP3NLIX
IpyHTaX Ha IUIOIafKax ¢ pacyeTHoM ceficMuuHocThi0 7, 8 W 9 OauioB cuexyer
NpoeKTHpoBaTh ¢ ydyerom Tpebosanuit CIT 14.13330, CIT 22.13330, CIT 24.13330, CIl
35.13330 u TpeboBanuii HaCTOAMX HOPM.,
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11.2 ns ceficmMuueckux paioHOB ¢ pacueTHol ceficMuuHocTsio 7, 8 u 9 Gamnos
cleayeT NpedyCMaTPHBATR HCHONB30BAHHE MHOTOJIETHEMEP3NBIX IPYHTOB B KauecTBE
OCHOBaHMA, KaK MpaBuio, o npuHuumny I, ITpy HEBO3IMOKHOCTH HCIONb30BAHHA IPYHTOB B
Ka4ecTBe OCHOBaHHA IO NpUHUMNY I fomyckaeTcs MCHONb30OBaHHE UX MO npuHuMny II npu
YCIOBMH ONMUpaHHs (QYHIAMEHTOB Ha CKAJbHBIC WIH JPYTHE MAalOCKHMAaeMBIe INpH
OTTaMBAHUM IPYHTH] MY Ha NIPEABAPHTENBHO OTTASHHBIEC ¥ YIIOTHEHHBIE FPYHTEL

11.3 B ceifcMudeckux paiioHax cneAyeT NPUMEHATH T€ e BHABI CBad, YTO M B
HecelicMHYECKHX paltoHax, KkpoMe cBaif 6e3 monepeyHore apMupoBaHHA. [IryOHHa
NOrpyeHUA cBait B PYHT (MCKIO4asA CBau-CTOMKM) IOIDKHA ObITE He MeHee 4 M.

11.4 Pacyer ocHOBaHUit U QYHEAMEHTOB M0 HecyeH COCOOHOCTH HAa BEPTHKANILHYIO
Harpys3Ky ¢ y4eToM celCMMYECKHX BO3JEHCTBHI cleXyeT NPOU3BOAUTL coryiacHo 7.2.1, npu
3TOM CHIIY MPEAETHHOIO CONMPOTHBIIEHUS OCHOBAHHA HAJUICKUT ONMpeleNATh ¢ yueToM 11.5,
11.6, a k03 HULMEHT HAAEKHOCTH Y, IPUHUMATD:

IPH MCIONB30BAHHM MHOTONCTHEMEP3NBIX TIPYHTOB B KAauecTBE OCHOBAHHA MO
npunnmmy I-no 7.2.1;

NPY  MCIOJB30BAHWM MHOTONETHEMEP3NEIX TPYHTOB B KAuecTBE OCHOBaHHA IO
npunuuny II — aus GyHIaMEHTOB Ha €CTECTBEHHOM OCHOBAHUM — Y, = 1,5, a Juia cBaifHBIX —
nio tpe6osanuam CIT 24.13330.

11.5 Hecymyio crioco6HOCTh BEpTHKANEHO HArpyXeHHON BHcsuel cBam Fy, a Takxe
cTonbuaToro QyHIAMEHTa NMPU HCMONb30BAHUH MHOTONICTHEMEP3NBIX IPYHTOB B KayecTBe
OCHOBaHMA 10 NpHHLMIY I, ¢ y4eTom ceficMudeckMx BO3NEHCTBHH cieayeT Onpenenstsh
coracHo 7.2.2; mpu ITOM DPacyeTHOE CONMPOTHBIEHHE [PYHTA WIM IPYHTOBOTO pacTBOpa
CIBHTY N0 MOBEPXHOCTH CMep3aHHA ¢ QYHAAMEHTOM Ry M pacyeTHOE NABIEHHE MEP3Oro
IPYHTa NOJ HHKHMM KOHIIOM CBaW WM MOJOMBOHA cronbyatoro dyrmaMeHTa R Hamexur
YMHOXATh Ha KO0IQQHUMEHT ycnoBuit paboOTH! OCHOBAaHMA Y., [PHHUMAEMBIH 110
Tabiuue 11.1,

TaGnuua 11.1

PacueTtHas CeHCMIYHOCTD Koadduupent yenonuii paGors! v,, VIS IPyHTOB
B Gannax TBEPAOMEP3JIBIX TIACTHYHO-MEP3JIBIX CHITY9EMEP3JIBIX
7 1,0 0,9 0,95
8 1,0 0,8 0,9
9 1,0 0,7 0,8
IIpuwmenanue - Tlpn onupannn cBali-CToek Ha CKaNbHBIC WIM HECKHMACMEIE KPYNMHOOIOUHEICE)
IPYHTEI 3HaYeHHE KO3)OHICHTS Y., NPUHAMAaeTCS paBubM 1,0.

Jins cBail B MIacTUHO-MEpP3NMBIX TPYHTaX 3HAUCHHE R, CIEAYET NMPHUHUMATD PaBHBIM
HyJII0 B mpefelax OT BepXHeH TIDaHHUBl MHOTONETHEMEP3/BIX TIPYHTOB JIO PacyeTHOH
rny6uHE Ay, M, onpenenseMoit o hopmyne

hy =, (11.1)

rae o — KoopduuueHT AehopMAM  CHCTEMbI  «CBas-TPYHT», ONpEAcNAeMEf MO
pe3ykTaTaM HCTbITaHKH B cooTBeTCTBHM C 11.6.

11.6 Pacuer cBali mo npoOYHOCTH MaTepHana Ha COBMECTHOE NCHCTBHE pPacHETHBIX

yowmi  (MpomoibHON CHIBI, HM3rHOAIOIIEr0 MOMEHTa ¥ TOnepedHod cumbl) npu

HCIONB30BAHHHM MHOTOJIETHEMEDP3/BIX OCHOBaHMH No nmpuHLMIY I caexyer npousBOIuTs B
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38BHCMMOCTH OT PacyeTHBIX 3HAYCHHMH CEHCMHYECKHX Harpy3oK B COOTBETCTBHH C
tpeboBanuamu CIT 24.13330 ¢ yuerom 7.2.13. IIpu sToM a1 cBalf B NMIacTHYHO-MEP3NBIX
IPyHTaX KO3(QHUHERT NedOPMALIUH CHCTEMBI (CBAA-TPYHT» (i M ', CEAYET ONPENE/AT 110
Ppe3yJIbTaTaM HCIILITaHHH cBall CTaTHYECKOM ropH3OHTANEHOMH Harpy3koii o gpopmysne

L

a, =134 R
uoEbI

(11.2)

rae  Fj—ropusoHTanbHas Harpyska, kH, npunumaemas pasHoit 0,7F}, .,
31ech Fj, — TOPH3OHTANbHas MpeAcibHas Harpyska, KH, B ypoBHe TOBEpXHOCTH I'DYHTa, LIpH
KOTOpOH nepeMelLeHHe HCTIBITYEMO CBaH Ha4YMHAET BO3pacTaTh 063 YBEIHYEHHA
HarpysKH;
Uo — FOPU3OHTAJIBHOE TEPEMEIIECHHE CBal B YPOBHE TOBEPXHOCTH TIPYHTa, M,
onpezensemoe no rpaduky 3aBHCHMOCTH TOPU3OHTAIBHEIX NEPEMEINCHHA OT
HArpy3KH HpH YCJIOBHON CTabuIM3aLMH NepeMellentii, ClIM pacueT BENETCH Ha
CTATHYECKHE Harpy3kH, H 6e3 yCIOBHOW CTaGHIM3ALMM NEepeMeLIeHHH, eCiu
pacueT BeAeTes Ha celicMHUEeCKHe Bo3eHicTBH,;
Ey — Moxyns ynpyroctu Matepuaia ceaii, kIla;
[~ MOMEHT HHEIHH CEHEHHs CBaH, M",

11.7 TIlpoBepky OCHOBaHHA CTOJGYATOrO (YHAAMEHTA HA TOPH3OHTANBHYIO H
BHELEHTPEHHO CXHMAIOI[YI0 Harpy3KM ¢ YYETOM CelCMHYeCKHX BO3JCHCTBUI npH
HCTIONE30BAHMY MHOPOJIETHEMEDP3JIBIX TPYHTOB B Ka4€CTBE OCHOBAHMA NO MpHHUMIY |
CIeayeT NMPOM3BOAMTE Ha ONPOKHALIBAHHE W CIABMT MO MOJOIBE (PYHAAMEHTA C YYETOM
7.2.12.

Tlpu peitcTBuM celicMMYECKMX Harpy3oK, CO3NAIONIMX MOMEHTH CHI B 00OHX
HATIPaBIEHUSX HOAOMBLI (YHAAMEHTA, pacyeT OCHOBAHMSA HAJUIEXHT HPOU3BOAMTE
Pas[eNbHO Ha JEHCTBHE CHJI M MOMEHTOB B KaXJOM HATpPABICHHH HE3aBUCHMO APYr OT
Jpyra.

11.8 Pacuer ocHoBanui u QyHIaMEHTOB C yueToM CeliCMMYECKHX BO3AEHCTBHI NpH
UCIIO/IB30BAHMU MHOTOAETHEMEDP3IIELIX IPYHTOB IO NpHHUMITY 11 Heo6X0aMMO NPOH3BOAMTE B
cootBetcreun ¢ CIT 22.13330, CIT 24.13330 u 7.3.1-7.3.15 no pacyery OTTaHBaIOLIHX
ocroBanuil. IIpy 3TOM OTpHUATeNbHEIEe (HEraTHBHBIE) CHIIBI TPEHWSA, BBI3BAHHBIE OCAIKOH
OTTaWBAIONIMX TPYHTOB, B pacyeTax OCHOBaHWH Ha ceficMHYeCKHe BO3JEHCTBHA He
VYUTBIBAIOTCS, €C/IM OTTaHBAIOIEE OCHOBAHUE CIOMEHO NMECYAHBIMU H KPYITHOOGIOMOYHBIMH
TPYHTaMH, OCAJKH KOTOPEIX 3aBEPILAIOTCS B IIPOLECCE HX OTTaHBaHUA.

12 OcofeHHOCTH NPOEKTHPOBAHMA OCHOBAHMI M (YHIAMEHTOB MOCTOB
| TpyO nox HACKLITAMH

12.1 OcHoBaHKA ¥ GYHIaMEHTE! MOCTOB 1 TPYO MOA HAckNAMY (TpYG), BO3BOAUMEIX Ha
TEPPUTOPUAX PACHIPOCTPAHEHHA MHOTOJICTHEMEP3ILIX TPYHTOB, CHEAYET MPOCKTHPOBATE C
Y4ETOM JOTIONHUTENBHBIX TPEOOBaHHMA, CONEPXKAMXCA B HacToAwweM pasaene. TpeGoBanus
N0 NPOEKTHPOBAHNIO PUBEAEHB! B [4].

12.2 B mpoektax ¢ynnaMeHTOB MOCTOB M TPy HeoOXOAMMO JAOMONHHMTENBHO (MO
CpaBHEHHIO ¢ QysHaaMeHTaMH 37jaHuit) YIUTHIBATD BIMAHKE CEAYIOUMX GAaKTOPOB:

BO3/ICHCTBHC HA COOPY)KCHHA, KDOME BEPTHKANBbHBIX, SHAYHTEIBHBIX TOPH3OHTATIBHBIX
CHJI OT BPEMEHHBIX MO/BIKHBIX HArPy30K, HaBJICHUI FPYHTA U JIbJa;

YMeHbIIIeHHe Hecyell CriocoGHOCTH OCHOBaHHit BCIEACTBHE PasMBIBOB HA BOAOTOKA
MM OTEILIAIOIIEro BO3ACHCTBHA BOABL HA MHOTOIETHEMEP3NIEIE TPYHTHI;
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BO3PACTAaHHE CHJI MOPO3HOFO IIy4eHHs IDYHTOB HM3-33 IOBBIUIGHHOM MX BIaXKHOCTH
BOJIHM3M BOJOTOKOB M YMEHBIUCHHE 3TUX CHII [IPH YBEIWYEHUH TONIIMHEI CHETOBOTO IIOKPOBA;

HapyHIeHHe yCTOMYMBOCTH GEPETOBEIX CKIOHOB BC/ICACTBHE MPOSBIECHUA ONON3HEBBIX
HpPOLECCOB;

TIOABJIEHHE HAJIE/H B IPEAEIaX COOPYHEHHH,

12.3 Harpysku u Bo3faeHcTBHA Ha QYHIaMEHTHI MOCTOB M TpyO crlemyer NpUHUMATE B
coorpetTcTBHH ¢ TpeGoBanusmu CIT 35.13330.

124 B ocHoBaHuAX yHNaMEHTOB MOCTOB MHOTOJETHEMEP3NbIC IPYHTBI CleayeT
HCIIO/Ib30BATh IPEUMYIIECTBEHHO [0 NPUHLMITY I, eciiv Ha YpOBHE HU3a CBaHHbIX 2IEMEHTOB
(cBaii-cTon60B, cBal-060/04eK) B TEUCHHE BCEro MEPHOAA IKCILTYaTALIMH COOPYXEHM
IPYHTH GyIyT HAXOMMTHECS B TBEPAOMEP3NOM COCTOSHHH. JOIyCKaeTcs MCHONB30BATH 110
NpUHIMITY | MIaCTHYHO-MEpP3NIbIE TPYHTHI, BKIIIOYAs 3aCOJCHHBIE, NPH YCIOBHM; 4TO B
TEYEHHE BCEro MepHOAa SKCIUTyaTalllH coopyxeHuit Gymer ofecnedena uX OTpHLATENbHAA
TeMnepaTypa, TpeGyeMas 1o pacyeTy Hecymel ciocoGHOCTH OCHOBaHHIL.

B03MOXHOCTE HCTIO/IB30BAHHS MHOTOIETHEMEP3/IBIX IPYHTOB B Ka4eCTBE OCHOBAHUH MO
npunuuny 11 ana ¢yHIaMEHTOB MEJNKOTO 3aOXEHHA M CBalHEIX HOKHA ONpEAENATHCS
ucxoas uz obmux Tpedosanuit 6.1.3, 6.1.4 u 6.1.6,

12.5 TIporHo3 H3MEHEHHH TEeMIepaTypHOTO DeXHMa MHOrOJE€THEMEDP3NbIX IPYHTOB,
HCTIONIE3YEMBIX B Ka4eCTBE OCHOBaHMI no npuHuMmy I, ocymecTBieHue B ciydae
HEOOXOMMOCTH CIIEHHAbHBIX MCPONIPHATHH 110 0GECTICHEHHIO MEP3IIOr0 COCTOAHMUS TPYHTOB
¥ KOHTPOJIb HX TEMIIEPATyPhl B TSYEHHE BCErO MEPHOA IKCILTyaTallMy COOPYKEHHH cneayeT
BEITIONIHATE YMCICHHBIMH METORAMH M (WIM) NO YKA3aHWAM BEAOMCTBEHHbBIX CTPOHTENBHBIX
HODM.

126 COYV wu Tenno3alMTHEIE OKpaHhl HEOOXODMMO TIPHMEHATH B  COyHasx
TIPaKTHYECKOH HEBOSMOXHOCTH MM HENOCTATOUHOH 3(HEeKTHBHOCTH APYrMX pemieHHi Ans
TIOJUIEPKAHHA HA BECh IIEPUOJ OKCIUIyaTalldd COOPYXEHHH TeMmIepaTypbl TIPYHTOB,
TpebyemMoli no pacuery Hecymed crocobHocTH ocHoBanuit. Yucno COY cnemyer npHHUMATh
II0 pacuery ¢ nosanuarmUM Koadduuuenrom 1,4.

12,7 ®yHpaMeHTH MOCTOB NpH MCHOAB30BAaHMH MHOTONETHEMEP3NHIX TPYHTOB B
Ka4ecTBe ocHoBaHMH 1o npuHianam I u II cnexyer npoexTupoBaTh, Kak NpaBHIIO, CBafHBIMH
€ POCTBEPKOM, PACIONIOKEHHBIM HaJ{ IOBEPXHOCTBIO IPYHTa WK Bojbl. TIpH 9TOM Hamiexur
NPeIyCMATPMBaTh MEpH, HCKIIOYAIOMME BO3MOXHOCTE HOBPEXIEHHA CBal JIGHOXOAOM,
KapyeXo/loM W/IH APYTHMH HeGIaronprATHEIME BO3ASHCTBHAMM,

QDyHAaMEHTBl MEJKOTO 3aJ0XKeHHA (Ha €CTECTBEHHOM OCHOBAaHHH) JONMYCKaeTCs
MPOEKTUPOBATE IS MOCTOB, BO3BOAMMBIX, KaK NPaBHJI0, Ha HCNOAB3YEMBIX 1O NpuHIMIY 11
MHOTO/IETHEMEP3IBIX TPYHTaX, €C/H MOCle MONHOrO OTTAMBAHWA TAKHX FPYHTOB OCAIKH M
KpEHB!l orop He OyayT NpeBBINATh NPEACNbHO HOMYCTHMBIX 3HAYeHHH 1O YCIOBHAM
HOPMaJIBHOM 3KCILTyaTallH COOPYKEHHI.

JAns Tpy® cnemyer IpexXycMaTpuBaTh INPEHMYLIECTBEHHO (YHNAMEHTBI MEJIKOro
32JI0XKEHHS HE3aBHCHMO OT BH/a IPYHTOB M IPHHLMIIA MX WCHOJNB30BAHHA B KayecTBE
OCHOBaHHs [PH YCIIOBUHM, YTO CyMMApHOE 3HaUCHHE OCaIKM MCHONb3YEMBIX MO npuHImmy 11
TPYHTOB MOXeT ObITh KOMITEHCHPOBAHO CTPOMTETBHBIM IIOABEMOM JOTKA TPYG.

12.8 MHoroneTHeMep3ble TPYHTH B OCHOBaHHH (PYHZAMEHTOB MAJOro MOCTa MIIH
TPYOB! ¥ NPUJIETAIONINX YYaCTKOB HAChINHM, KaK MPaBHIIO, CAEAYET UCTIONB30BATh 110 OTHOMY
NPHHLIAITY, HE JOMYCKAS ONUPAHHA X HACTHYHO Ha MEP3/ble ¥ HaCTHYHO HA HEMEP3JILIE HITH
OTTaHBAIOILHE TPYHTHL.

12.9 B rpyHTaX, MOABEPKEHHBIX MOPO3HOMY TNYYEHHIO, HE3aBHCHMO OT NPHHATOrO
NPHHUMNA MX HCNONB30BAaHHA B KauecTBe OCHOBAaHHMSA MOAOWBY (YHAAMEHTOB MEJKOro
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3aI0)KEHHs JUIsi MOCTOB ¥ TPYO CletyeT 3aryGIaTh He MeHee YeM Ha BEIMYHHY, YKa3aHHYIO
B tabnuue 5.3 CIT 22.13330 npw pacnoloKEHHH YPOBH® NHOA3EMHBIX BOA Ha TiIyGHHe
dw < dy+ 2 M, a IOIONIBY PACTIOAOXKCHHOTO B FPYHTE POCTBEPKA CBAHHBIX (YHIAMEHTOB — HE
Menee yeMm Ha 0,25 M HMKe pacuyeTHOH ITyOMHBI CE30HHOTO NPOMEP3aHHA—OTTAUBAHUA
TPYHTOB.

Ecau no tpeGoBanusM riyCuHa 3amoxeHus QyHZAMEHTOB NOMKHA OBITb HE MeHee
pacueTHO# TIiyOMHBI HPOMCp3aHHMA TPYHTa, Bce (YHIAMEHTH, 33 HCKIIOYEHHEM
(GYHOAMEHTOB WM IPYHTOBHIX NOAYIIEK JUIS CPEAHHX 3BEHBEB OAHOOYKOBBIX TpYO
OTBEPCTHEM JO 2 M CIeRyeT 3aray6naTs He MeHee 1eM Ha 0,25 M HUXe pacueTHOH riIyGHHE
npomepsanus rpyHTa. IIpy 3ToM 3a pacueTHyl0 riryOuHy NpOMEp3aHHA MPHHHMACTCH ee
HOPMATHBHOE 3HAUCHHE.

OyHIAMEHTHl WM TPYHTOBBIE NOAYWIKM CPEIHHX 3BEHBEB ONHOOYKOBHIX TPYG
OTBEPCTHEM 10 2 M JOIMyCKaeTCs 3aKiIaablBaTh O€3 ydeTa rTyGHHE! IPOMEP3aHHUs IPYHTA.

B caywasax, korma rIyGMHa 3anoMeHHs (YHAaMEHTOB He 3aBUCHT OT pPacqeTHoH
rIyOUHBI MIPOMEP3aHMS TPYHTA, COOTBETCTBYIOIIME TIPYHTHl, yKa3aHHble B Tabmune 5.3
CIT 22.13330, nomxHEI 3ajerarb He MEHee 4eM Ha | M HWXKe HOPMAaTMBHOH TITyGWHBI
NpoMep3aHus rpyHTa.

ITozomBy BEICOKOrO POCTBEPKa CBaHHBIX QYHAaMEHTOB MOCTOB CIIEyeT pacronarars ¢
3a30pOM OT IOBEPXHOCTH IpyHTa He MeHee 0,5 M B ycToAX M 1 M — B IMPOMEXYTOYHBIX
oropax.

Npumevanue — [aybnuy sanoxkenns GYHAAMCHTOB ¥ IPYHTOBLIX TOAYINEK [0} CPEAHUE 3BEHDBA
Tpy6 AuametpoM 2 M K Gosiee CICXYeT HasHAYaTh ¢ y4eTOM YMEHBIICHHA DIyOMHLI npOMep3aHws IPYHTa B
HanpaBlIeHAH K OCH HACKIH.

12.10 B HenoABep)KEHHBIX MOPO3HOMY IIyMEHHIO TPYHTaX IOAQIIBY pocTBepKa
CcBaltHEIX (PyHAaMEHTOB WM (QYHAAMEHTOB MEJIKOTO 3a0KEHNs MOCTOB U Tpy6 AoTyckaeTcs
pacriojiarath B IIpefenax ClOS CE30HHOTO MPOMEP3aHUA—OTTaWBaHHA NPH YCIOBHH, HTO
HVDKHAS TPaHulla TONIH TAKUX IPYHTOB 3ajleraeT He MeHee ueM Ha | M HiDKe pacueTHoH
[IyOUHBE TIpOMEp3aHHA M, KpOMe TOTo, B NpEAenax 30HB! IPOMEP3aHMA OTCYTCTBYET
BEpOATHOCTH 00pasoBaHKA JIMH3bI IbJA, B TOM YHCJIE H OT HANOPHBIX NOA3EMHBIX BOA.

12.11 TlopmowBy ®GYyHIaMEHTOB MENKOrO 3a&J0XKCHHA W HIDKHHE KOHUbMI cBalf He
HOMyCKaeTCs ONMHMpPATh HEMOCPENCTBEHHO HA MOA3EMHBIC JIBIBI, CHIBHONBAUCTRIE IPYHTHI, @
TaKkKe Ha HCToNb3yeMble o npuHuumy II 3aTopporanHEIe MHOTOIETHEMEPIIBIE TPYHTEL.

12.12 PacueTs ocHOBanuMii (yHAaMEHTOB MOCTOB M TPYO clieXyeT IPOM3BOAHTS:

a) NpA HCIONE30BaHHM TBEPAOMEp3NLIX TPYHTOB mo npmHimmy I — mo Hecymei
CnocoOHOCTH;

§) NpH MCHONB30BAHAN MHOrOJNIETHEMEP3/BIX IPYHTOB 1o npuriMny II, 8 raMHuCTHIX
MJIaCTHIHO-MEP3NEIX U 1To npuHuHMy I — no necywmeit cnocoGHOCTH B 110 AehopMaLHAM.

JlonyckaeTcs He ONpeaeiaTh 0CAAKH OCHOBaHHH GyHIAMEHTOB MOCTOB:

a) BCEX CHCTEM W TPONIETOB NMpPH ONMMPaHMK (QYHIAMEHTOB Ha MHOTONECTHEMEP3JBIC
IPYHTBI, HCHO/B3YyEMblE 1O NPHHUMIY I, 33 HCKTIOYECHHEM MIACTHYHO-MEP3NBIX TTMHUCTRIX
FPYHTOB;

6) BHEIIHE CTATHYECKH ONPEACAUMBIX CHCTEM JKEIE3HOAOPOXKHEIX MOCTOB C TPOJICTaMK
00 55 M M aBTOmOPOXHBIX ¢ mpoieramd no 105 M mpH omupanun (GYHIAMEHTOB Ha
Hcnons3yemele 1o npuHOMNy Il cxanbHBIE M Apyrve ManOCKUMAaeMbie NPH OTTAUBAHWH
IpYHTEL

Pacuersl ocHoBaHMH Tpy6 CHEAyeT NpPOMIBOAMTH, Kak IIpaBHilo, MO HeCyIeH
crocobHocTH. Ha CHIBHOCKMMaeMBIX INIPH OTTaHBAHMM TIpPYHTaX, MCNONB3YEMEIX TIO
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npuaunny I, ocxoBamust Tpy® ciieyeT pacCUMTEIBATE MO Hecylued cnocOOHOCTH M 1O
JnehopManyaM, BIIIFOYas ONpee/ICHHE HX 0CAIKH.

12.13 Pacuer ocHoBaHMA cBall I (QYHIaMCHTOB ONOP MOCTOB MO Hecymiei
CHOCOGHOCTH MHOTONETHEMEP3/BIX TPYHTOB, HCMONB3YeMBIX MO nNpuHmuny I, caeayer
npousBoauth cornacHo 7.2.1 u 7.2.2. Tlpu stom 3HaueHue y, B dopmyne (7.1) cneayer
ApPHHUMATh PaBHEIM 1,4 He3aBUCHMO OT uYHMcAa cBail B (yHAaMEHTE M OT TOJNOXCHMA
TOZIOIIBEI POCTBEPKA IO OTHOMICHHIO K HOBEPXHOCTH IPYHTA. 3HAYEHHA KOIYDHUNEHTOB Y, U
¥: B dopmyne (7.2) nomyckaercs NpUHUMATh paBHEM 1,0, -

Jlns KpaTKOBPEMEHHOM 9acTH HATPY30K pacueTHsle 3Ha4cHHMA R u Ry ucxoms 7.2.3
LOIYCKAeTcs NPUHUMATH C MOBHILAIOMM KO3GGOHUHEHTOM 7, PABHEIM: AN CBalHEIX
GYHIaMEHTOB  XKEIE3HOAOPOXKHBIX MOCTOB 1,35 — mpH OJHOBPEMEHHOM [JeHCTBHU
TIOCTOSHHBIX ¥ BPEMEHHBIX BEPTUKAJbHBIX HAarpysok; 1,5 — npu AeHCTBHM MOCTOAHHBIX M
BPEMEHHBIX COBMECTHO C BPEMEHHBIMM TODHM3OHTAIBHBIMM Harpy3kamu  (BKIOYas
celicMMYeCKMe Harpysku); I1i CBaHBIX (YHZaMEHTOB aBTOJOPOXKHBIX MOCTOB —
€OOTBEeTCTBEHHO 1,5 11 1,75,

JU1st 5eIe3HONOPOXKHBIX MOCTOB HAa CTAHUMOHHBIX U NOABE3IHBIX IYTSX, FOPOACKHX, a
TaKkKe HAPYTHX MOCTOB, Ha KOTODBIX BO3MOXHLI CHCTEMAaTHYECKME OCTAHOBKH Ha
HEONpEICICHHOE BpeMs II0€3I0B WIM @BTOTPAHCNIOPTA, 3HayeHHE KOIPGUIHEHTa Yy, B
thopmyne (7.2) cnexyer NpUHUMATh paBHEIM 1,0,

12.14 Pacuer ocHOoBaHWN CBaifHBIX (YHEAMEHTOB N0 Hecylie# crnocoGHOCTH
MHOTOJICTHEMEP3/IBIX IPYHTOB, MCHOJB3YEMBIX II0 NMpHHIMIY II, ciaexyeT npoMsBoAWTH B
coorBercTBud ¢ TpeboBanuamu CII 24.13330. Ilpy aToM pacueTHOe CONPOTHBICHHE
OTTaUBAKOIUX TPYHTOB MOJ TOPUOM cBail cienyeT npuruMark no CIT 24.13330, kak mis
6ypoBbIX CBal.

Pacuer mo Hecymie#l criocoGHOCTH OCHOBaHMH (YHIAMEHTOB MEJIKOTO 3AJI0XEHHT Ha
MHOTOJIETHEMEP3JIBIX IPYHTaX, HCHIONB3yeMBIX 110 NpuHImNy I, HawieXuT mpoU3BOAKTD 1O
CII 35.13330.

12,15 @ynnaMenTel GeperoBbIX, MEPEXOAHRIX M MPOMENKYTOYHBIX OMOP MOCTOB Ha
KPYTBIX CKJOHaX, a TaKke (YHIAMCHTHl YCTOEB NpH BHICOKHX HaChifX B Ciyvyasx
PACTIONOXKEHHS TIOJ HECYIUMM CJIOEM IIacTa HEMEp3JOro WM OTTAWBAIOWIEro (B nepuon
9KCTUTYaTallMd MOCTA) FIIMHHUCTOrO TPYHTa WM RPOCHONKH HaCHIIEHHOrO BOIOW necka,
MOACTHIIAEMOTO ITIHHUACTBIM IPYHTOM, HEOOXOMUMO PacCHHTRIBATE MO YCTONYHBOCTH NPOTHB
romy6okoro  capura  (cmemeHus — QyHAaMeHTa  COBMECTHO € TIPYHTOM) 10
KPYTJIOLMIMHAPHYECKOR WIM HPYroH OGonee ONacHOM MOBEPXHOCTH CKONbXEHMA. Jins
YKa3aHHBIX YCIOBUH HAJNEKUT Taloke NPOBEPATh BO3MOXHOCTH IMOABJICHHA MECTHbIX
OMNOJ3HEBEIX CHBUTOB Ha paHEe YCTOMYMBBIX CKIOHAX BCHCACTBUE IOMONHHTENBHOTO HX
HarpyKeHHs BECOM HACHIIX K ONOPHI, HapyIUeHHs YCTOHYHBOCTH MNACTOB IPYHTA B npouecce
TPOU3BOACTBA PaGOT WM U3MEHEHHA pexuMa (YPOBHA M CKOPOCTH TEUEHHS) MOM3EMHBIX U
MOBEPXHOCTHBIX BO/.

12.16 ®yHmaMEeHTEI MOCTOB, BO3BOJMMBIX HAa MHOTOJNCTHEMEP3NHIX IPyHTaX,
HCTIONB3YeMBIX B KaueCTBe OCHOBaHM no npuaLMNy II, ciexyer paccunTRIBaTh 1A yCIOBUH
T[OJIHOTO OTTAayBaHHs IPYHTOB OCHOBAHUA HE3ABHCHMO OT MX COCTORHMUS (MEP3/IOE UITH TAJIOE)
B NEPUOI CTPOUTENECTBA. PacyeT 1o NpOYHOCTH M TPEIMHHOCTOMKOCTH CBAaMHBIX NEMEHTOB
creayeT IPOM3BOAUTE HA YCHIHA B PAaCUETHBIX CEYEHHAX, BOSHUKAIOMME KaK ANA MEpP3JIoro,
TaK Y OTTagBLIEr0 COCTOAHUSA IPYHTOB OCHOBaHHI.

12.17 Ceajinbie GyHZAMEHTHI HAUIEKMT DacCUMTBIBATL HA COBMECTHOE HCHCTBHE
BEPTUKAILHKIX ¥ TOPU3OHTANBHBIX CHJI H MOMEHTOB, IPHHNMAs NEPEMEIEHHA GYHIAMEHTOB
NPONOPUHOHANBHEIMI ACHCTBYIOIMMM yorausM. He3aBHCHMMO OT NpUHHMNA HCTIONE30BaHHA
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TPYHTOB B Kayecrse OCHOBaHUA, HE CHCAYeT YYHThIBAT CONPOTHUBICHHE TIPYHTOB
nepeMelleHHAM 3arTyGneHHoro B TPYHT pocTBepka (yHEaMeHToB. B pacuerax,
BIJIIOYAIONIMX OmpefesieHue cBoGomHON MIMHEI cBal, OTTasBIIME W MIACTHYHO-MEP3NBIE
IPYHTH  JONIYyCKAaeTcs  paccMarpuBarh  Kak  JIMHeliHo-medopMupyeMylo  cpexy,
XapaKTepH3yeMyIo Ko3QMHLHNECHTOM ITOCTEH, IPUHHMAeMBIM KaK U1 HEMEP3NBIX IPYHTOB,

Ilpn Wcnons30BaHUM TPYHTOB B KAa4ecTBE OCHOBAaHHA IO MpMHUMIY I B pacuere
JOTycKaercs PUHAMATh, YTO KaXILIH CBafHbIN S/IEMEHT JKeCTKO 3a/e/laH B TBEPAOMEP3IOM
IpyHTE Ha rIyGuHe d, cuWTas OT YPOBHS, COOTBETCTBYIOIIETO PacyeTHOH (MaKCUMaIbHOMN)
TeMIepaType, NpH KOTOpO# NaHHEHA TPYHT NMEPEXONHUT B TBEPAOMEP3INOE COCTOSHHE; 31€CH
d— puamerp unu GonbluMii pasMep NONEPEYHOIO CEHYEHHS IJIEMEHTA B HANPABICHWUH
IeHCTBUS BHELIHUX HArpPy30K.

12.18 B celicMuueckux paiioHax ¢yHIaMEHTbl MOCTOB JOTYCKAETCA NPOEKTHPOBATh Ha
moBBIX TPYHTaX, UCMONB3YEMBIX B KayecTBE OCHOBaHMA no mpuHuumy I Ecam rpyHTsl
ucnonb3ylotes no mnpuHnuny I, To cnemyer mnpeaycMaTpuBaTh ONMpPAHHE MOJOLUIBHI
(GYHIAMEHTOB MM HHXHMX KOHIOB CBai IIPEMMYHICCTBEHHO HA CKANbHBIE WIH ApYrue
MalocKAMaeMble TP OTTauBaHUM IpyHTHL IIpH yuere celicMHYECKHX Harpy3oK pacuer
cBalHBIX yHAaMEHTOB ClEXyeT NPOM3BOANTD cornacHo 11.4-11.8.

13 OcoGeHHOCTH  NPOCKTHPOBAHHA  OCHOBaHWME B (QyHIAMEHTOB
HedTerasonposoaoB Ha MHOr0JIETHEMEP3IbIX IPYHTAX

13.1 OcHoBaHHA W (yHIAMEHTHl MaruCTpalbHBIX ra3o- W HedTenpoBOJOB (Jaiee
MarucrpajabHele TpY6OmpoBOABY) CiedyeT NPOEKTHPOBATH B COOTBETCTBHH C YKa3aHMAMHM
paszena 7 ¢ y9eToM HONONHNTEIBHEIX TpeboBaHuil, coepkaluxcs B HACTOAILEM paszele, a
taxoke B CIT 36.13330.

13.2 B TexHHYECKOM 3aJlaHHM Ha IPOEKTHPOBAHHE OCHOBAHHMM M (YHIAMEHTOB
MaruCTpayibHbIX TPyOOIIPOBOAOB HONOJNHHTENbHO JOJKHBI CONEPKATBCH CBEACHHA O
TIpefenax H3MEHEHHs TeEMIIEPaTyprl TPaHCTIOPTHPYEMOTO 0 Tpy6onpoBORy NMPOAYKTA.

133 TIpy npoeKTHpOBaHMM OCHOBaHMH M  (YHZAMEHTOB  MarucTpaibHbIX
TpyOOMpPOBONOB CEAYET YYUTHIBATE:

MarucTpaisHele TpyGonpoBoasl, B cootBeTcTBUH ¢ 'OCT P 54257, umetor I yposeHs
OTBETCTBEHHOCTH;

TPAaHCNIOPTUPYEMBIH 1o TpYGONpOBOAY NMPOAYKT MOXKET WMETH KaK MONOXHTENBHYIO,
TaK U OTPHLATENLHYIO TeMIIEPaTypy, 9TO CYLIECTBEHHO BJMSET HA TEIUIOBOE U MEXaHHYECKOE
B3aUMOJIeHCTBHE TPYOONPOBOAA U MEP3NLIX FPYHTOB;

B KayeCTBE OCHOBAHMHM MaTMCTpalbHBIX TpPYyOONpOBOZOB HE peKOMEHIyeTcs
paccMaTpMBaTh YYacTKW ¢ TON3EMHBIMH JBJaMH, HanedaMu W Oyrpamu myuenus,
NPOSBICHUAMH  TEPMOKapcTa,  TEPMOIPO3HH, conubmokuuy,  Mopo3oboifroro
PacTpECKUBAHHUA;

ONACHOCTH HPSMOrO TEIIOBOTO M IHAPABAHYECKOTO BO3ACHCTBUIA TPAHCNOPTHPYEMBIX
HedpTH ¥ He(QTENPOLYKTOB HA Mep3ible IPYHTHI NpPH aBapHAX Ha MAaruCTpanbHBIX
Tpy6onpoBosax.

MpumMmeuanue — TpyGOmpPOROALI ALIAT HA: FOPAYME YUACTKH (TeMNepaTypa NPOXYKTa B TEUEHHE
BCETO FOMa NONOXWTEALHAA), TEMIBE y4acTKH (TeMIepaTypa APONYKTa B TEYECHWE TOJa MOXKET OHITH n
TIONOKHTENBHON W OTPHUIATENBHOH, HO CpeAHeromomad TeMrepatypa Bbiile 0 °C) W XONONHEIE YHaCTKH
(cpenneronosas Temnepatypa mnpogykra Hmke 0°C). K nepemM oTHOcATCA HedTempoBomel Ha BCeM
TPOTAXEHHM M Tra3onpoBOALI Ha HEOOMBIIOM NPOTMKEHHM TOCTE KOMNPECCOPHBIX CTAHUMH, KO BTOPSIM M
TPETHHM — TOJBKO Fa30NPOBOJEL.
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13.4 IIpoxnagka TpyGompoBOAOB B paHOHaX MHOTOAETHEMEP3NBIX IPYHTOB MOXET
BBIMOJIHATHCA NOA3EMHBIM (MPEMMYLICCTBEHHO B TPAHIIEAX), Ha3eMHBIM (N0 NMOBEPXHOCTH
3eM/IH ¢ OOBAIOBRIBAHMEM MM Ge3 HEro) HIM HaA3eMHBIM (Ha onopax) criocoGamu. Crenyer
u3berarb 4YacToro 4YepefOBaHMA Pa3TMYHBIX CHOCOGOB NPOKAANKH Ha CPaBHHTENLHO
KOPOTKHX PacCTOAHHMAX.

13.5 Jnid yMcHBIICHMSt 30HB! OTTAHBAHHA MEP3NOro IPYHTa CACAYET NPHMEHATH
ABTOMATHYeCKH JNeHCTBYIONHE OXJ@KJAIOIIME YCTAHOBKH (C  JKUAKOCTHBIM  HIHN
[ApOXUAKOCTHRIM XJIAJOHOCHTEIEM) M TEILIOH30UpYIONNE SKpaHbl. TeroH30MALHOHHbIE
9KpaHbl JUIS Ha3eMHON NpPOKNANKH CHeAyeT BBINOJHATH IUIOCKMMH, HAS MNOM3EMHOH —
HWITHHAPHYECKHMH.

13.6 IIpu HpOEKTHPOBAHMH OCHOBaHWH M (yHZaMeHTOB TpyGOmMpoBOZOB B paiioHax
PacnpoCTpaHeH!s. MHONOJIETHEMEP3NILIX IPYHTOB CIIEAYET BHITONHATE CAEAYIOLIME PacYeThI:

pacueT OCTBIBaHMA TPAHCIOPTHPYEMOTO N0 TPyOONpoBOAY IpOOYKTa C MLEJBIO
YCTaHOBNICHHA TEMIEPATyph! 1O JUIMHE TPYOONpOBOAA, a Takoke BBIABIECHHA €ro ropAvMX,
TETNBIX M XOJOAHBIX YYaCTKOB (CM. IpuMedanue K 13.3);

pacyer IIyOMHB! OTTAHMBAHMA M TIPOMEP3aHMA TPYHTa B OCHOBAHHM ITOA3EMHBIX H
Ha3eMHEIX TPyOONpOBOJOB;

pacsetel no I wu II rpynmam npegenpHBIX COCTOSHHMI C YYETOM MHPOLECCOB,
TPOMCXOAAIMX B OKPYXAlOIIEM MAcCHBE TPYHTA B pe3yNbTaTe YCTPOHCTBa Tpybonposona
(npocazixa ¥ TEPMOKApCT NPH OTTANBAHKH, TyYEHHUE NIPH TPOMOPAKHBAHUH).

137 Tnybuny orrauBaHus (MPOMOPaXHBAHMA) TIDYHTAa ClERyeT ONPEEIsTh
YUCICHHBIMH METOJAMH, € Y4eTOM NPOEKTHOr0 CpOKa 3KCIUTyaTalMHM TpyGonposoza.
Inybuny OTTaMBaHHA MHOTONETHEMEP3NEIX FPYHTOB MOJ LEHTPOM roOpsYMX d TEITbIX
TI0J3¢MHBIX TPYOONPOBOJIOB, @ TakKe NTyOHHY NPOMEP3aHUA TPYHTA NOJ LIEHTPOM XONOAHBIX
TpyGONPOBOAOB, PAaCHONOKEHHLIX Ha YYacTKaX ¢ MHOTOJETHEMEP3/IHIMM TPYHTaMH He
CAMBAIOLIETOCH TUITA, AOMYCKAETCA PACCUMTRIBATE COTIACHO YKa3aHWAM npuiaoxenus H.

13.8 PacuerHble HAarpys3ku, BO3NEHCTBHA M MX COYETaHHWS NPH NPOEKTHPOBAHUM
OCHOBaHMH ¥ yHJAaMEHTOB  MarucTpajbHeIX  TpybompoBomoB B paifoHax
MHOFOJIETHEMED3IBIX TPYHTOB CICAYET NPHMHUMATh B COOTBETCTBMM c TpeGomanuamu CII
20.13330 u CT1 36.13330.

13.9 Jlna coBMecTHOro pacyera CHCTEMBl «OCHOBaHME (BMEIIAIOMMH MACCHB) —
Tpy6ONpOBOA» MOTYT MCHONB30BATHCA AHAIMTHYECKHE WIM YHCIEHHEIE (METOJ KOHEUHBIX
37EMEHTOB, METOJ, KOHEUHBIX pasHOCTeH M Ap.) Metonsl. IIpH MCIONL30BaHHMM YHCICHHBIX
METOZIOB pacdeTHas MOJENb «OCHOBaHHe — TPyOomnpoBoI» NOMMKHA afEKBATHO OTPAXAaTh
KOHCTPYKTHBHBIE OCOOCHHOCTH TpyGONpoBOAa, XapaKTCPHCTUKH MHOTOJETHEMEP3IbIX
TPYHTOB H CXEMEI HX B3aHMOZEHCTBHA.

14 OcoGennocTn NPOEKTHPOBAHNS OCHOBAHNI H PYHAAMEHTOB Ha CKJIOHAX

14.1 TlpoexTHpoBaHue OCHOBAHWH U QYHIAMEHTOB Ha CKIOHAX (0TKOCAX) B paloHax
PacTpOCTPaHEHNs MHOTONETHEMEP3NbIX IPYHTOB CIELYeT BHINOJNHATE 1O MEpBOH rpymme
MpEASNBHBIX COCTOAHMI B COOTBETCTBHH C YkasaHuamH CIT 22.13330, ¢ yueToM CHHXKEHHA
TIPOYHOCTH MEp3JbIX FPYHTOB IIPH YBEAHYCHHUH TEMNEPATYPhl H JUIHTEIBHOCTH BO3JACHCTBUSA
HarpysKH, 8 Taloke BIMSHAA FeOKPHONOTHIECKUX YCIOBUA.

14.2 YIpu npoeKTHPOBaHUM OCHOBaHWi M (YHAAMEHTOB B palfoHaX PacnpoCTPaHEHHA
MHOTOJICTHEMEDP3NIbIX [PYHTOB Ha CKJIOHAX M TPHCKIOHOBOH TEPPHTOPHH CICRYET
PacCMaTpPUBATE TEPMOAMHAMMYECKOE pABHOBECHE CHCTEMBI «COODYXEHHE—OCHOBaHHE—
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CKJIOH» C YYETOM HOPMATHBHBIX JXOKYMCHTOB 1O MHXEHEPHO-TEOJOTHUECKHM HM3BICKAHHAM
1 crpourensctBa (CIT 47.13330), a Taioxe cnexyrownx $pakTopos:

KPYTH3Ha, BRICOTA, POTAXKECHHOCTD, INMPHHA U 3KCIIO3HLIMA CKJIOHA;

NpOSABNCHHE TIIYGHHHBIX ¥  CONHQUIOKIMOHHBIX ONON3AaHWI ¥  HapylleHue
PAacTHTENBHOTrO NOKPOBa, HalleAeo6pasoBanne, OYrphl MydeHHA, TEPMOKAPCT, TEPMOIPO3NS;

MOIIHOCTb CJIOf W XapaKTep pacmpoCTPAHEHHA MHOTOJCTHEMEPIIBIX TIPYHTOB
(crnomHOe, NMPEPHIBUCTOE, OCTPOBHOE), HAJIMYME XHIBHOTO M IUTACTOBOTO JIBAA, TATHKOB,
KPHOIII'OB;

TEMIIEpaTypa MEP3IOro IPyHTa BO BpPEMEHH No IIyOHHE W NPOCTHPAHHIO CKJIOHA
(¥M30TCPMBI) Ha CTAZXHU CTPOUTENBCTBA, IKCIUTYaTallHH H JIHKBHAALMY OGHEKTOB;

0COGEHHOCTH MPHPOIHBIX KPHOTEHHBIX (hopM penbeda (kaMeHHBIE IIeTYephl, KypyMEI
¥ 1p.), & Takke GOPMUPOBAHHA TEXHOTEHHBIX opM (OTBaIBI, KApbEepPh!, KOTJIOBAHH], BHIEMKH,
HACHIIH ¥ Jp.);

TEOKPHOJIOTHYECKHE ~ YClOBUA  (TEKCTypa, BHAXHOCTb, JBAHCTOCTH  (hu3MKO—
MEXAHWYECKHE CBOMCTBA Mep3IBIX W OTTaMBAIOUIMX TIPYHTOB), a TaKXe XapakTep
HANJIacTOBaHHUs IIOPOJ;

HaJIWYHE COOPYXCHWH Ha CKIOHAX, MMeloLnecs AepopMalMH COOPYXEHHUH, a TaKkxie
MEPOIIPHATHA [10 NPOTHBOOTION3HEBOM 3allUTE;

MHTCHCHBHOCTb M XapaKTep TCXHOTCHHOM HArpy3kd, OCOGEHHOCTH TEIUIOBOTO H
CHJIOBOTO BO3ZAEHCTBHA Ha CKJIOH NPOEKTHPYEMBIX COOPYXEHHH IO MPONOIKHTENBHOCTH,
OXBATYy TEPPHTODHH, KOJWYECTBCHHBIM 3HAYCHHAM TEMIICPAaTyphl, KOHCTPYKTHBHLIM
OCOGEHHOCTAM COOpYKEHHH.

TpeGoBanns Kk MHIKEHEPHO-TEONOTHYECKUM H3bICKAaHHAM NIpUBENEHSI B [3].

14.3 Pacuerhl YCTOHYHBOCTH CKNOHOB (OTKOCOB) H COODYXEHMH Ha HHX B paiioHax
PacHpoCTPaHEHH MHOTOJCTHEMCP3IBIX IPYHTOB, B OTIMYHE OT TaJIbiX I'PYHTOB, CIEAYeT
OCYIIECTBJIATE C YHETOM TEMINEPaTYPHOTO COCTOSHUS IPYHTOBOrO MaccHBa, B 3aBHCHMOCTH
OT TEMIIEPATyPHOTr0 COCTOAHUSA IPYHTOBOTO MAacCHBa ClIEAyeT PacCMAaTPHBATh JBA OCHOBHEIX
THII8 KPUOreHHBIX OMOM3HEH: 1 — mepansie; 2 — orranBatomue. KpoMe Toro, cymiecTByorT
Pa3NNYHbIE TUIBI CMEIIAHHBIX KPHOTEHHBIX OTOJI3HEH.

144 TlporHo3 ycTOHYMBOCTM CKIOHOB M COOPYXKCHMH Ha HHUX HeobXomumo
OCYNIECTBIATH HAa OCHOBAHWM BHINONHEHNS NPOTHO3HBIX TEIUIOTEXHUYECKHX DacieToB,
CXeMaTHU3aHMK [IPUPOAHBIX YCIIOBHH M oIpeaeseHns NoBepXHOCTER CKONBKEHHS B MEP3NIBIX
[IOPOJAX, & TAKKE BO3MOXHOCTH BOSHUKHOBEHHS H PA3BUTHA CONMUQIIOKIMH,

14.5 Pacuer mecTHO! M oOlLUeH YCTOMYMBOCTH CHCTEMB «COOPYKEHHE—OCHOBAHHE—
CKJIOH», JO/DKEH NPOU3BOAUTEC METOAAMH, YAOBICTBOPAIOWMMH YCIOBHAM DaBHOBECHS B
NIpeNeabHOM COCTOSHHM, C WCIOJB30BaHHEM NpPOrpamM, pa3paGoTaHHBIX Ha OCHOBE
OOLIENPUHATEIX METOLOB pacyeTa YCTONYHBOCTH. JIOMycKaeTcs NPUMEHATh APYTHE METOMbI
pacueTa, pesynbTaThl KOTOPHIX INPOBEPEHBI ONBITOM TNPOEKTHPOBAHMSA, CTPOHTENBCTBA M
3KCIUTyaTaluy. PacueTsl BHIIOIHAIOTCA HA OCHOBHOE U 0c000€ COUETaHNE HArpy3oK.

14.6 TIoBepXHOCTh CKONBXKEHMA B MacCHBe Mep3JiblX OXHOPOXHBIX TPYHTOB, B
OCHOBHOM, OIPEAENACTCA NONOXKEHHEM H30TEPMBI Hanbojee BLICOKOH OTpHIATENbHOM
TEMNepaTyphl TPYHT3, 2 B MAacCHBE HEONHOPONHBIX IPYHTOB — HAWMEHBIIMMH NpPENCHBHO-
IUTENBHBIMA  3HAYEHUAMH CONPOTHBICHWS CHOBHTY Mep3noro rpyHra, IloepxHocTh
CKOJIBXEHHS OTTAHBAIOILEro I'PYHTA (Ha CONMMGIIIOKLIMOHHBIX CKIOHaX W 0TKOCAX) cleyeT 3a
rpaHHIEH OTTaWBaHKA, KOTOpas MPaKTHYECKH NapaiieibHa MOBEPXHOCTH CKJIOHA, MOIHOCTh
OTION3AIONIEro CJI08 paBHAa IIYOHHE OTTauBaHHSA, ONpEeJeNAeTcs NPH TeOKPHOJOrHYECKHX
H3BICKAHHAX U YTOUHAETCS TEIUIOTEXHHYECKHM PacueToM.
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B remwioe BpeMs roga B HEKOTOPBIX CIy4asX OIHOBPEMEHHO MOTYT pa3BHBATHLCH
COMMOIIOKIMA ¥ TTyOMHHBIA OMOA3€Hh MEP3NIOro TpyHTa, WTO CleAyeT YYMTHIBATH B
pacdetax no HecymieH crmocoGHOCTH OCHOBaHHH W NPH Ha3HAYEHWH TPOTHBOOMOIZHEBBIX
MEpPOIPHUATHH.

14.7 Cuna npenenbHOTO CONMPOTHBICHHA OCHOBAHHA, C/IOXKEHHOrO HHCTIEPCHBIMH
IPYHTAMH JOJDKHAa ONpENeNAThed, HCXOAA M3 YCJOBHA, YTO COOTHOLICHHE MEXIY
HOPMANBHBIMH M KacaTeNbHbIMH HANPOKECHHUAMH TIO BCEM ITOBEPXHOCTAM CKOJIBXKEHHSA,
COOTBETCTBYIOLIEE IPEICNIEHOMY COCTOAHMIO OCHOBaHUA, NOTYHHSAETCA 3aBHCHMOCTH

T=otgp+c, (14.1)

F€ ¢ U ¢ ~ PacyeTHhIE 3HAYCHHA YIIa BHYTPEHHErO TPEHHS M YACNBHOrO cuemnnenus. ns
MEP3JIBIX TPYHTOB ONPENENAOTCH  NPEACHBHO-IIMTENbHBIC 3HAYEHHUA Yria
BHYTPEHHETO TPEHHA (L U YACABHOTO CLEMICHHA ¢/, NPX NPOBEAESHUH UCTIBITAHHH
Ha cpe3 Mepanoro rpynTa (TOCT 12248), nng OTTaMBAIOWIMX TPYHTOB Qsp U Csh
TpH HpPOBEACHWM WCHBITaHWil HAa HEKOHCOMMAWPOBAHHEIA OBICTPBIH  cpe3
OTTauBAIOIIETO TPYHTA MO Mep3noMy ciiolo B coorserctsun ¢ IOCT 20276,
TOCT 12248 u TOCT P 53582.

14.8 PacueTHble 3HaYeHHS @ H C ONPENEIAIOTCA MO ONBITHHIM AaHHBIM. s
coopyxenuii 11l ypoBHS OTBETCTREHHOCTH M INpEABAPHTEBHEIX PacueTOB YCTONYHBOCTH
OCHOBAHHIt JOIYCKACTCA PACYETHHIC 3HAYCHHA Qr, Cr, Psn M Cy TPAHUMATH 1O TAGIMIAM
B.13uB.14.

Ko3d¢dmumeHT Hane:KHOCTH Y, IO OTBETCTBEHHOCTH COODPYXEHMH NpWHMMaeTcs
pasHbiv  1,2; 0,95 u 0,9 cooTsercrBenno ana coopyxenmit I, II u III ypoBueii
orsercTBeHHOCTH (TOCT P 54257).

KoadhduumenT yenouii paboTsl Y, IPUHUMAETCS PABHBIM;

LIS MEP3IBIX AUCTIEPCHBIX TPYHTOB .....vcevvrnes

21 OTTaUBAKOLIHX ......

14.9 TIpu cTpOMTENECTBE HA CKIOHAX, CIIOMKEHHBIX MHOFOJ’ICTHCMep3JIbIMH TPYHTaMH,
CleAYeT NPHMEHATh NPEUMYLICCTBEHHO NMPUHUMN | KMCTIONB30BAaHUS MHOTONETHEMEP3IBIX
TPYHTOB, TIPH YCJIOBHHM, YTO B TEYECHHE BCETo MEpHOAA JKCILTyaTarmy Oyner obecmeuyeHa
OTpHLIaTeNbHas TeMmepaTypa, Tpefyemas N0 pacdeTy YCTONYMBOCTM CKJIOHAa M Hecyleit
cnocobHocTH ocHoBaHMH. IIpuAmMm II HCHIONB30BAHWA MHOTONETHEMEP3NHIX IPYHTOB
JONYCKAeTCs IIPH CTPOUTENbCTBE Ha CKJIOHAX, ¢ yueToM 6.1.3,6.1.4 n 6.1.6.

14.10 Ilpn MCmoONB30BaHWKM MHOTONETHEMEP3NBIX TPYHTOB Mo NpHBUMIY I crenyer
BBHITIONHATH TPOTHO3 TEMIMEPATYPHOTO PeXHMa H, B CIy4ac HEOOXONMMOCTH, CrieLMaIbHEIE
MEPOTIPHATHS 10 006eCIEYSHNIO IPOSKTHOH TEMIIepaTyphl MEP3NOro IPyHTa H ofecrevHBaTh
KOHTPOJIb TEMIIEPaTYphl B TEYEHHE BCEro MNEpuWoda SKCIIyaTauud. JInsa COXpaHEHHs H
TIOHWKECHHA TEMIIEPATYpPhl MEP3JIBIX FPYHTOB CIEAYET NPUMEHATD CEIYIOINME MEPONPHSTHS:
arpoecoOMETHOpaLHs, YCTPOHCTBO TEILIO3AMIMTHBIX SKPaHOB, BOAOOTBO/ U JIp.

14,11 MHoroneTHeMep3Nkbie TPYHTE Ha CKJIOHAX M NPHUCKIOHOBOH TEPPHTOPHH, Kak
NpaBWJIO, CIELYeT WCIIONB30BATh [0 OZHOMY NPUHLMIY. IIpM CTPOMTENBCTBE HA CKIOHAX
PEKOMEH/yeTCsl MAKCMMAJIBHOE COXPaHEHHE M JaXe YIYHILICeHHE IKOTI0ru3eckoi 06CTaHOBKH
38 CUET NPUMEHEHHS NPOEKTHHIX, OPraHM3ALMOHHO-TEXHONOTHYECKUX DEUICHHH W
MEpONpPHATHI N0 NPEAOTBPAMCHHIO ONON3aHHA H HAPYUIEHHA 3KOJOTMYECKOr0 PABHOBECHA,
OOYCNOBIEHHOrO OMACHHIMH  KPHOTCHHBIMH npoueccaMi  (TEPMOKApCT,  IYYEHHE,
Hajeneobpasopanue).
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14.12 Ha ckioHax CKaJbHEIX W TNOJYCKQIBHBIX MOPOX pacdeThl YCTOHYMBOCTH H
NPOEKTHPOBaHKs (QYHAAMEHTOB NONMYCKAETCH BHIONHATh B COOTBETCTBHY C TpeGOBaHHAMHU
CI1 22.13330. UmxeHepHas MOATOTOBKA TEPPHTOPHH HOMKHA OCYIIECTBIATECS COTIIACHO 6.5,

14.13 B kauecTBe GPyHAAMECHTOB COOPYXXCHHH Ha CKIOHAX B paifiOHax paclpOCTPAHEHHS
MHOTOJIETHEMEP3IIBIX TPYHTOB PEKOMEHIYETCHA NPHMEHATh OTIENBHO CTOSIIME CTONOYaThE
¢dyHOaMeHTsI, CBaM M DANBI CBaif, IpOpe3alollie MOBEPXHOCTh CKOJBXEHHA. Mecra
pacroNioXKeHus cBaif Ha CKIOHE, KOJTHYECTBO, KOHCTPYKLMA, PasMEPhl H PacCCTOSHHE MEXIY
HHMMH ONpENeNsIoTcs Ha OCHOBaHHH PacyeToB MECTHOMN H o0 yCTOHYMBOCTH CIUIOHOB H C
Y4ETOM OMOJI3HEBOro JaBACHHA MEP3JIOT0 IPYHTa Ha CBaH H Harpy30K OT COOPYMEHHUS.

14.14 B kauecTBe HHIKCHEPHBIX COOPY)KEHHH, NPOTHBOACHCTBYIOLIMX OMOJ3aHHUIO
MEp3/IBIX M OTTaHBAIOIMHX TPYHTOB, CHEAYeT NPHMEHATh TPANMUHMOHHLIE COOPYXEHMA:
KOHTpdoOpCH, KOHTpOaHKeTHl, mOAmOpHBle creHbl, pamel csail (CIT  116.13330),
PacIoIoKEeHHE KOTOPHIX Ha CKIOHE U Mexay cobolf 060CHOBRIBAeTCA pacyeTaMU U3 YC/I0BHS
HEJONMYIUCHHS TCUCHHA MEP3IOr0 M  OTTAUBAIOLICTO TIPYHTAa MEXKIAY HHMH H He
NpEenATCTBYIOMME (HIBTPALMK BOAB MO CKIOHY. MecTa pacioNoXeHHA M KOJHYECTBO
YIAEPXKHBAIOIIMX COOPYXEHHH Ha CKJIOHe OGOCHOBBIBAIOTCH pacyeTaMu MECTHOH H ofmeii
YCTOMYHUBOCTH CKJIOHA.

14.15 Ha cxnorax COY npHMeHSIOTCA B CTy4asAX NPaKTHYeCKoi HEBO3MOXKHOCTH HITH
HENOCTaTOUHON 3(PEKTHBHOCTH APYTMX MEpONpPHATHI s cTabMnM3alU¥ CKIOHa M
ofecricyeHUss Ha Bech MEPHOA SKCILUTyaTallMM TEMMEPaTypel TpyHTa, HEOOXOAMMOH# IO
pacyeTy HecylueH cnocoGHOCTH OCHOBaHMUA.

14,16 Jna comudmOKIMOHHRIX CKIOHOB B KAa4ecTBe OCHOBaHHH JIMHEHHBIX
coopyxeHuil (THHuME JNeKTponepenaud, TpyOGOMpOBOAOB, 3CTakajx) CHEAYeT NPUMEHATH
obTexaemble GYHIaMEHTE! B BUJE OTAEMBHBIX CBai, pANOB cBal, paGoTalomuX B YCIOBHAX
00TeKkaHMd WX OTTAMBAIOI(MM TPYHTOM HpHM COONIOZEHHH TNPHHLMNA ONTHMANLHOTO
COXPaHEHWS NPHPOJHBIX YCIOBHH Ha cxloHax (obecriedenne GUIBTPALMH BOAEL, COXpaHEHHE
pacTuTensHOCTH). KomuuecTBo, pasMmepsl, NIyOMHa 3agenku cBalk B Mep3nblif rpyHT
OTIPEAEAAIOTCS DPACcCYETOM C YYETOM OINOJ3HEBOTO JABJICHHA OTTAHBAIOIIETO IPYHTa,
FOPH30HTANBHBIX HArpy30K OT COODYXCHHS, TEMIEPaTypsl W TPOYHOCTHBIX CBOWCTB
Mep3J10T0 IPYHTa.

14.17 PaboTs Ha CKIOHAaX AOKHBI BBIMONHATECS B 3HMHMH nepoa. BrmonHenue
paboT B Temnoe BpeMa rofa JOIMYCKAaeTCs TOJBKO MOCAEe BBIIONHEHHs pafor Mo
crabuiM3aliy CKI0HA ¥ 0043aTENbHOrO MPOBEACHHA TEINIOTEXHHYECKOTO IPOFHO3a M
pacueToB o6uiell 1 MecTHOR YCTONYHMBOCTM CKJIOHOB U COOPYKEHHH Ha HHX.

14.18 MeponpuaTus Mo HHKEHEPHOH 3alUTE H OXpaHe OKpYXKalomeH cpebl clexyeT
IPOEKTHPOBATh KOMIUIEKCHO C YHYETOM TI'SOKPHMOJOTHMECKHX YCNOBMH W INpOTHO3a HX
M3MEHEHHUA B [IPOLIECCE CTPOUTENLCTBA (C YYECTOM MO3TANHOCTH) M IKCILTYaTalUH OGBEKTOB.
OcyuiecTBaeHNE MEPOIIPHUATHN HHXCHEPHOM 3aIMTEI HE JODKHO NMPUBOIMTD K AKTHBU3ALNH
OMAacHKIX KPHOTEHHLIX TPOLECCOB HA CKIOHAX ¥ NIPHMBIKAIOIMX TePPHTOPHAX. TexHuYeckas
3 heKTHBHOCTD H HAJEKHOCTb COOPYKEHUH 1 MEPONPUATHH WHXCHEPHOH 3aLIMTHI JOKHBI
TOATBEPKAATHECS pacyeTaMy, a B OOOCHOBAHHEIX CITy4asX — MOAENMPOBAHHEM (HATYPHBIM,
bU3NIECKHM, MATEMaTUYECKUM).

14.19 Ina crabuiu3auuy CKIOHOB HapAXy C WHXESHEPHBIMM COOPYXCHHAMH CEAyeT
NPUMEHATh MEPONPUATHA N0 CHYKEHUIO TEMIEPATyPhl MEP3NbIX TPYHTOB M YMEHBIICHHIO
IIyGHHBL  CE30HHOrO OTTauBaHHA (arpolecoMeTHOpalHs, YCTPOHCTBO TETUIO3aM{MTHBIX
9KpaHOB, BONOOTBOL), YIPOUHEHHE IPYHTa (3aMeHa M apMHUPOBAHHME) C YUETOM HACTOALLETO
JokyMeHTa. Ha ckioHax fomkeH ObITh OpraHusoBaH OeCnpeNATCTBEHHBIH CTOK
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MIOBEPXHOCTHEIX BOJ, HCKIIOYEHO 3aCTaHBaHHE BOX Ha GECCTOMHEBIX YYaCTKax, H NoNafiaHHe
Ha CKJIOH BOJ ¢ MPHCKIOHOBOH TEPPHTOPHH.

14.20 B mponecce CTPOMUTENBCTBA, IKCIUTYaTallMHd M JHKBHAALMH COODYXEHHH Ha
CKJIOHaX Y MPHCKJIOHOBOH TEPPHTOPHH BEITIONHAETCH MOHHTOPHHT YCTOHYMBOCTH CKJIOHOB H
COOpYXeHHH MO npockTy, pa3pafoTaHHOMY C ydeToM pasfena 15, nossossiomeMy
KOHTPOJIHPOBATH IIOBEPXHOCTHbIC H TIIyOMHHEIE mepeMemenns rpyHTa. Ha ob6sexrax I u IT
CTENeHH OTBETCTBCHHOCTH HeoOXOOMMO OpraHH30BaTh CTALMOHAPHEIE HabmoeHws 3a
OTION3HEBEIMA IIPOLIECCAMH € YCTAHOBKOH KOHTPOJILHO-M3MEPHTENBHOH anmapaTypsl B
CKB)XMHAX B HECKOJBKHX CT30pax MO NPOCTHPAHHIO CKIOHA M BHINOJHEHHEM HabmoxeHni
32 0CaKaMH U CMEILEHHAMH ITo riyGuse.

15 'eoTexun4eckuii MOHHTOPHHT NPH CTPOHTENLCTBE M JKCILIYaTAlMHA
COOpY:KeHHii Ha MHOTOJIETHEMEP3JILIX FPYHTAX

15.1 Teorexnuyeckuii MOHMTODMHI (Hajee MOHHTOPUHI) HA MHOTONETHEMEP3JIBIX
TPYHTaX — KOMIUIEKC paboT, OCHOBAHHBIH HA HATYPHBIX HAOMIONEHMAX 32 COCTOSHUEM
TPYHTOB  OCHOBaHWs  (TEMNepaTypHBI  PeXHM), THAPOr€ONIOTHYECKUM  PEXHMOM,
NepeMEIIEHHEM KOHCTPYKUHHt (YHIAMEHTOB BHOBb BO3BOAMMOro, PeKOHCTPYHPYEMOTO H
IKCILTYaTHPYEMOTO COOPYXKEHHUS.

152 B paifoHax pacnmpOCTPaHEHHA MHOTO/IETHEMEP3/BIX [PYHTOB MOHHTODHHT
HeoO6X0AMMO NPOBOINTH JUIS BCEX BHIOB 3[aHMi M COOPY)XXEHHH, B TOM YHCIE MOA3EMHBIX
HHKEHEPHBIX KOMMYHUKaLMA,

15.3 MOHHTOPHHT OCYIIECTBIACTCS B COOTBETCTBHM C MPOEKTOM, KOTOPBIi
paspabarbiBacTCsa B NPOLECCE NPOEKTHPOBAHKS.

Ilpn  paspafoTke TPOEKTA MOHMTODWHIA OMNpENENAIOTCA  COCTaB, OOBEMBI,
NEPHOMYHOCTD, CPOKH ¥ METOABl paboT, CXeMBl YCTaHOBKM HAaONIOJAaTeNbHBIX CKBAXHH,
Te0JE3M4ECKHX MapOK H pemepoB, OaTYMKOB W HpUOOpOB, KOTOpHlE Ha3HAYAIOTCA
TIPUMEHHTEIBHO K PacCMaTpHBacMOMY O0BEKTY CTPOHTEIBCTBA (PEKOHCTPYKLHH) C Y4ETOM
ero cneunduky, BKIIOYAIOWeH: pe3yNbTaThl MHXEHEPHBIX H3BICKAaHMA Ha IUIOWIALKE
CTPOMTE/]BCTBA, NpPHHLUMII HCHONB3OBAHHS MHOTONICTHEMEP3IBIX TPYHTOB B KayecTBE
OCHOBaHHM (YHIAMEHTOB, OCOGEHHOCTEH NPOEKTHPYEMOr0 WM PEKOHCTPYHPYEMOro
COOPYXEHHA B COOPYKEHUH OKPYKAKOWIEH 3acTPOHKH M T.1I.

15.4 B mpoexTe MOHUTOPHHIA CIEAYET YUUTHIBAThL GAaKTOPHl, OKA3HIBAIOIINE BIHAHHE
Ha BHOBB BO3BOJAHMOE (PEKOHCTPYHPYEMOE) COODYXKEHHE, €T0 OCHOBaHME, OKpPYKarollHit
IPYHTOBBIH MacCHB M OKPYXXaIOLIYI0 3aCTPOMKY B NIPOLECCE CTPOUTENBCTBA M IKCILTyaTally,
B TOM 4YHCIe BO3MOXHOCTE IIPOSIBIEHHS ONACHBIX TEOKPHONIOTHYECKHX IPOLECCOB
(KpHOTEHHOE ITy4eHHe, TePMOKAPCT, ONOI3HEBLIE MPOLECCH], OCEJAHUE IOBEPXHOCTH IIPU
OTTAaUBaHWH U JIP.), @ TAKKE TCIIOBBIE BOSACHCTBHSA OT CTPOHTENBHBIX PaboT.

15.5 Jlns OCYINECTBISHMS MOHMTODHHTAa B IIEPHOJ CTPOMTENBCTBA COODYKEHHH
OGOpYAYIOTCS KOHTPONBHEIE TEPMOMETPHUECKHE M THAPOTEONOTHYECKME CKBAXWHEL, Ha
dbyHnaMeHTax coopy:KeHHH YCTAHaBIMBAlOTCH IIOCTOSHHBIE T€OJE3UYECKHE MapKH, M0
KOTODHIM BBINOJIHSAIOTCA HU3MEPSHHA TEMMEPaTypbl IPYHTa, YPOBEHb TMOA3EMHBIX BOZ, WX
COCTaB ¥ TeMIIEpaTypa, HUBENTUPOBaHHE (BYHIAMEHTOB, B TOM 4YHCHE IOTPYXEHHBIX CBaH,
H3MEpSIOTCA OTMETKM MOJKPAHOBBIX TyTeH MOCTOBBIX KPaHOB, BOZOOTBOAHBIX JIOTKOB B
TEXHHYECKMX 3TaXax M IOATNONBAX 3JaHMH, a Takke TPOTYapoB y COOpYyXeHHH. Mecra
YCTAHOBKH TEPMOMETPHYECKMX M THAPOrCOJOrHYECKHX CKBAXMH, TEONE3UYECKHX MapoK
yxazausl B Tabmuue M.1, nepHoaMuHOCTh NPOBEACHHA 3aMepOB NMpHBEAcHa B Tabnuue M.2.
Kpome TOro, KOHTpONHpYeTCsl MIOTHOCTb FPYHTOB, YJIOXKEHHEIX B HACHIIAX, NIPH 3aMEHE
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TPYHTOB B BBIEMKaX H IIpM HaMBIBC TEPpPHTOPUH. TEPMOMETPHYECKHE CKBaXHHbI
obopynyorcs B cootBerctBuH ¢ ['OCT 25358, TpeGopanms k oGopymoBaHHIO
THAPOTEOJIOTHYECKHX CKBa)KMH npuBeneHH B [3]. VcrpolicTBO HMBENHDHEIX Mapok M
reofie3neckue H3sMepeHna npoBoaTcs B coorercTmy ¢ FOCT 24846.

15.6 B nepwon 3KCIUTyaTalMH COOPYXXEHHA MOHMTOPUHI OCYINECTBIACTCH B LEAX
ofecriedeHHs TPOEKTHOTO PEXHMAa TIPYHTOB OCHOBAaHWA M COCTOSHHA (yHIaMEHTOB
COOpYxKeHHA. B cOCTaB MOHHTODHHIa BXOMUAT ClCYIOMINE BUas! paborT:

TeKYIHH ¥ KOHTPOJBHBIA OCMOTP COCTOAHHS TEXHHYECKHX STaxeH, noanouit 3ganui
¥ PacloNOKEHHBIX B HUX KOMMYHUKAUW# M APYTHX YCTPOHCTB;

HabmoneHns 3a cocTosHHeM GeToHa hyHIaMeHTOB;

HabJIoNeHNs 32 TEMIIEpaTypoii IPYHTa B OCHOBaHHH COOPYKEHHIA;

HabJIo/IcHHS 33 TEMIIEPATYPOH BO3/yXa B OANOIEE;

HaGmofeHns 3a 0caakaMu (yHIAMEHTOB;

HabJII0/IeHHS 33 THAPOTEQIOTHYECKHM PEKHMOM OCHOBAHUS,

ITepronuyHOCTH NPOBEACHNA 3aMepOB yKa3aHa B Tabnuue M.2,

15.7 IlpoRmomxHTENBHOCTE MOHHTOPHHTA 33BHCHT OT MPHHUMINA CTPOMTENLECTBA U
COCTABIIAET AJ1¥ COOPYKEHHH, MOCTPOEHHEIX 110

I npuRIMIY — B TEUEHHE BCEro MEpHOIa SKCIUTyaTallMi COOPYKEHHS,

11 npuHummy: a) ¢ WCMONB3OBAHHEM MNPEJBAPUTENBLHOrO OTTAHBAHHA TDYHTOB — B
TeYeHHe S JeT;

6) ¢ nonymeHneM OTTaHBaHMA B MEPHOJ IKCILTyaTallHK ~ B TeueHne 10 Jer.

IlpuMeyanne — [IpOAOMKATENLHOCT MOHUTOPHHTA MOXET GHITh COKpAIIEHA NPH CTAOWIM3ALNY
H3MEHEHMI KOHTPONUPYEMBIX IIAPAMETPOB FIM YBENHYeHA NpM OTCYTCTBMH CTabMAM3auUMH W3MEHEHuH
KOHTPOJMPYEMBIX IapaMeTPOB.

15.8 B nppouecce MOHHTOpHHra HeoOX0AMMO oOBecrednTh CBOEBPEMEHHOCTH
HHOOPMHPOBAHMA  3aHHTEPECOBAHHBIX  CTOPOH O  BBIMBICHHHIX  OTKJIOHCHHAX
KOHTPONMPYEMBEIX NMApaMeTpoB (B TOM 4MCIC TEHACHUMM WX H3MEHEHWH, NpEBLIMAOMIHE
OXKHAAEMBIE) OT MPOCKTHBIX 3HAUEHHIT H PE3YIBTATOB TEIIO- H TEOTEXHHYECKOTO MPOrHO33.

16 dxonornveckue TPeGOBAHMS NPH TNPOEKTHPOBAHHM W YCTpoOHcTBE
OCHOBaHMI 1 GYHIAMEHTOB HA MHOTOJICTHEMEP3JIbIX IPYHTAX

16.1 B npoexTte ocHOBaHHMH # GYHIaMEHTOB HA MHOIONETHEMEP3NKIX IPYHTAX KOJDKHEI
OBITL IPEAYCMOTPEHEl MEPONPHATHA, o6ecneyxBalomHe NMPEROTBPAILEHHE, MHHHMH3ALHIO
WM JMKBHIAUAIO BPEOHBIX M HEXKENATCHBHBIX SKOJOTMYCCKHX W CBA3AHHBLIX ¢ HHMM
COLHATBHBIX, 5KOHOMHYECKHX U APYTHX NOCIEICTBHIH.

16.2 DOxonormueckwe TpeGOBaHWA, YYMTHIBAGMBIC IIDH NPOEKTHPOBAHHH H
CTPOMTE/IBCTRE, OCHOBRIBAIOTCSA HA PE3YNbTAaTaX WHXEHEPHO-DKOJOTMYECKMX H3BICKAHHH, B
KOTOPbIX HAA€ICs OLEHKA COCTOSHUA OKpYXaloliel Cpelbl U NPOTHO3 BO3ACHCTBHA HA Hee
obbexTa cTpouTenbeTBa. IIpaBHia HHKEHEPHO-9KONOTHYECKHX H UHKEHEPHO-TE0AC3HIECKHX
W3BICKAaHHH 1718 CTPOMTENLCTBA coepxates B [1] u [2].

16.3 TIporHo3 BO3AEHCTBHA Ha NPUPOAHbBIE YCIOBHS OCYIIECTRIACTCA HA BECh TIEPHON
CTPOMTENBCTBA M IKCIUTYaTaLMH 30aHUH U COOPY)KEHHH U JOJKEH YCTAaHABIMBATh.

BO3MOXHOCTb H3MCHEHHA TEIUIOBOTO PEXHMa MHOTONETHEMEp3NbIX TPYHTOB paioHa
CTPOUTENBCTBA U MPHIETAIINMX TEPPUTOPHIt BCIEACTBHE HAapyIeHHI yCIoBHH TemoobMena
B Pe3yJILTaTEe CTPOUTENECTBA U TEMIIEPATYPHOIO BO3AECHCTBHSA B MPOLIECCE IKCTITYATALHH;
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M3MEHEHUA TMAPOTCONOrMYECKHX YCIOBMH CTPOMTENBHON IJIOM@AAKM B pe3yibraTe
MpOM3BOACTBA 3€MIAHHIX paBoT, BKMO4as MYTW pasrpy3KH TIOBEPXHOCTHBIX M
HaJIMEP3NOTHBIX BOZ IT0. BOAOOTBOIHKIM KaHAaM;

CTCTeHb aKTHBU3AaLMK ONACHBIX KPHOTEHHBIX MPOLECCOB, B TOM 4YHCIE: OCAAKH U
ny4eHue rpyHTOB, TEPMOKAPCT, COMUMIIOKLHMA, TEPMOIPO3HL 1 IP.;

BO3MOXXHOCTh BO3HHKHOBEH)S CKJIOHOBBIX IPOLECCOB U 320071a4HBAHUS TEPPUTOPHH.

164 C yueToM pe3yNbTaTOB HHXEHEPHO-FEONOTHYECKUX H3BICKAHHMH BhIOHpaloTcs
NIPOEKTHBIE PEIIEHHA M paspabaThIBAIOTCA  MCPONPUATHA MO  PEeKyIbTHBAUMH M
BOCCTAHOBJIEHHIO MOYBEHHO-DACTHTEBHOTO CNOS, 3aChINKE BEIEMOK, TPaHIIEH M KaphepoB,
BBIIONAKUBAHKIO H ONEPHOBAHMIO CKJIOHOB M OTKOCOB, @ TaKXkKe IO INPEXYNPEXACHHIO
3pO3HH, TEPMOKAPCTa M MPOLIECCOB Pa3sMbIBa IPyHTE.

16.5 OcHOBHBIE MEPOIPUATHA O OXPaHE OKPYXAioWeH CpeABl NMpPH BO3BEACHHU
OCHOBaHHMH M (YHAaMEHTOB Ha MHOrOJETHEMEP3NBIX TPYHTaX pa3pabaThIBAIOTCA HA CTaauy
TEXHHKO-3KOHOMHYECKOI0 060CHOBaHNA.

16.6 TIpoekTHas AOKYMEHTAlUMs Ha YCTpOMCTBO OCHOBaHMHM W (yHEAMEHTOB Ha
MHOTOJICTHEMEP3/IBIX TPYHTAX Ha CTaMM NPOEKTa JO/DKHA BKIIOYATh OTAC/IBHBIA pasien
«Oxpana okpyxaroniedi cpesi».

16.7 Tlpuctynats K NPOU3BOACTIBY paboT no yCTpoHCTBY OCHOBaHHH M (yHIaMEHTOB
Jomyckaercs Toabko mpy Hamuuuy ITOC 1 npoexToB HHXEHEPHOH MOATOTOBKH M 3aIUMTEI OT
ONacHbIX KPHOPEHHBIX MpPOLECCOB W MOATOIIEHUS TEppHTOpHH (4.4), KOHKpETHO
OTPaXKalOIMX BCE OCOGEHHOCTH MEP3NOTHO-FPYHTOBBIX YCJIOBMH NJIOWAAKY CTPOUTENbCTBA.
Hpoekt opraHH3auMy CTPOUTENLCTBA NOMKEH 00A3aTeNIbHO NMPERyCMaTPHBATh TOUHBIE CPOKH
1 0COGEHHOCTM NPOM3BOIACTBA paboT, a TAKKe MEPhl MO BOCCTAHOBJCHHIO TOBPEKAEHHBIX
Y44CTKOB IOBEPXHOCTH TEPPUTOPHH CTPOUTEBCTBA.
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Ipanoxenue A
(oba3aTennHoe)

TepMuHBI B onpeAeieHNR

B HacrosineM cBofie PaBHI MPHMEHEHH CASAYIOLIHE TEPMUHBI C COOTBETCTBYIOIMMH
ONpEACTICHUAMH:

A.1 rpynr (ground, soil): TopHEle nopoawl, NOYBBL, TEXHOTEHHEIE 00pa3OBaHMA,
npeacTasasiomue coboif MHOrOKOMIOHEHTHYIO H MHOT00OPa3HyI0 T€0JIOTHIECKYI0 CHCTEMY
1 ApnsomMecs 00bEKTOM HHKEHEPHO-X03AHCTBEHHOH AeATENIBHOCTH Y€JI0BEKA.

I'pyHTBI MOTYT CILYXHTB: ) MaTepHaOM OCHOBAHHS 34aHNH U COOPYXKCHHH;

2) cpenoii ana pasMEILEHHA B HUX COOPYXKCHHH;

3) MaTepuanoM caMoro COOpyKeHH,

A.2 rpyur mep3aniii (frozen ground); I'pynr, nuMerommii OTpUUATENBHYIO WIH
HYJIEBYIO TeMIepaTypy, CONEpXalui B CBOEM COCTaBE BUAMMBIC JECHAHBIC BKIIOYEHHA W
(viu) NIeA-LIeMEHT H XapaKTePH3yOLIHACH KPHOTCHHEIMH CTPYKTYPHBIMH CBA3AMH;

A.3 rpysTt muoroserHemepsabiii (perennially frozen ground), cnHOHHUM — YpPYHT
BeuHomep3abiii  (permafrost ground): I'pyHT, Haxoiswmiica B MEP3JIOM COCTOSHHH
TIOCTOSHHO B TeMEHNUE TpeX H Gonee nieT;

A.4 rpyHT celonHOMep3AablH (cesoHnoTadbIi) (Seasonally frozen ground): I'pysT,
Haxowuiicss B MEP3JIOM WIH TAJOM COCTOAHWM NEPHOAMYECKH B TEUEHHE XOJOAHOTO WK
TEIUIOTO Ce30Ha;

A.5 rpyHT TBepaomep3abiii (hard frozem ground): [IucnepcHbil IpyHT, Npo4YHO
CLEMEHTHPOBAHHBIA JTBIOM, XapaKTepH3YEeMEI OTHOCHTENBHO XPYNKUM paspyWeHHEM H
HpaKTHYECKH HECXKUMAEMBIH 110/l BHELIHEH HArpy3Koi;

A6 rpyHT naactHuHo-Mep3ablii (plastic frozen ground): JucnepcHE TpyHT,
CLEMEHTHPOBAHHEI! 1bIOM, HO OONAlAKOIMHA BA3KUMY CBOMCTBAMH W CHKMMAEMOCTBIO TIOJ
BHeIUHelt Harpyskoif;

A.7 rpynt nyununctiii (frost-susceptible ground): JucnepcHsiif IpyHT, KOTOpBI
TIpH MEPEXONe U3 TAIOr0 B MEP310¢ COCTOAHHE YBEIMYMBACTCA B 00bEMe BCICHCTBUE
06pa3oBaHns KPHCTAJLIOR JbJ2 U HMEST OTHOCHTENBHYIO JedopMaliiio MOPO3HOTO ITydEHHA
gm 20,01,

A.8 nen (cuHOHMM — rpyHT Jeasnoii) (ice): Ilpuponnoe o6pasoBanMe, COCTOAIEE H3
KPUCTAJLIOB JIbA2 ¢ BO3MOXHBIMU NPHMECAMH OGJIOMOYHOTO MaTepHala W OpPraHW4ecKOro
BemecTBa He Gonee 10 % (mo o6beMy), xapakTepH3yiomeecs KPHOFEHHBIMH CTPYKTYPHBEIMH
CBA3AMH;

A.9 caoit cezonHoro orrauBanus (seasonal thawing layer): ITosepxHocTHBI cioit
TPYHTA, OTTaHBAIOMHMH JeTOM;

A.10 Temneparypa Hauaaa 3amep3anus (orranBanns) (freezing (thawing)
temperature): Temneparypa, Npu KOTopo#i B opax rpyHTa NoABIseTcd (HcuesaeT) Jex;

A.11 mopo3noe ny4yenne rpynros (frost heaving ground): Ilpomecc yBenuuenus
obnema M JeOPMHPOBAHUS IMCIEPCHEIX TPYHTOB HIPH NPOMEP32HAH;

A.12 Tepmoxapcer (thermokarst): O6pasoBaHHe MPOCAJOYHBIX U IIPOBAJBHBIX HopM
peiabeda ¥ NOA3EMHBIX MYCTOT BCISACTBHE BHITAMBAHMA MOJ3EMHOTO JIbJa UM OTTAMBAHHA
MEp3/Ioro FPyHTa;

A.13 Tepmodpo3sns (thermoerosion): Paspymenne ¥ BEIHOC OTTAMBAIOIMX M MEP3NBIX
JWUCTIEPCHBIX TPYHTOB M JIbJOB B PE3yibTaTe TEIUIOBONO W MEXaHMYECKOrO BO3NCHCTBHA
BOJIHBIX [TOTOKOB;
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A.l4  conmdmoxums  (solifluction):  Cwmemenne  (TeUeHHE,  ONON3AHHE,
COCKaJIb3bIBAHHE, CIUIBIBE, OTIIBIBHHEI) OTTaUBaIOILETO TepeyBNaXKHEHHOTO
TOHKOIHCIIEPCHOrO TPYHTAa Ha CKJIOHaX B TEIUIOE BpeMA CYTOK roja, OOYC/IOBICHHOE
CE30HHBIM NIPOMEP3aHNEM H OTTAUBAHHEM,
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Hpunoxenne B
(pexomenayemoe)

Dn3uyecKHe U TenI0PH3IATECKAE XAPAKTEPHCTHKA MHOTOJICTHEMEP3IbIX
TPYHTOB

B.1 B cocraB ¢u3MuecKUX H TEMIOOHINIECKHX XaPaKTEPHCTHK, OMPEREAACMBIX A
MHOTOJIETHEMEP3/BIX TPYHTOB, BXOJAT:

a) CyMMapHad BIaXHOCTb MEp3JOTO TPYHTa — Wi W BAXKHOCTE MEP3IOro IPYHTa,
PAacroNoKEeHBOTO MEXAY TeASHBIMH BKIIOUEHUAMH — Wp;

6) cyMMapHas JIBAHCTOCTb MEP3NOTO TPYHTA iy, NPEACTaBIsAIOMAs COOO0H OTHOLICHHE
COIEepXKAILErocs B MEp3/oM IpyHTe ofbema JbAa K 06heMy MEP3JIOTO TPyHTA M JBAHCTOCTh
IPyHTa 3a CYeT BHIMMLIX JEIAHBIX BKTIOYEHHH J;, NpeicTaBnsmiomas co0oi OTHoLIeHHe
CONEPXKALUETOCS B MEP3IOoM IPyHTe o0beMa BUAMMBIX JEASHBIX BKITIOYEHMH K 00BneMy
MEp3/I0T0 FPYHTa;

B) CTeleHs 3aMoJHeHUA 06beMa NOp MEP3IIOro rPyHTa JbAOM M Hezamepalueii Bogol —
Sy, DOJIA e IHHHLIEL;

T) TemIepaTypa Hadaia 3amep3aHHs rpyHra — Ty, °C;

) BI2XXHOCTb MEP3JIOT0 FPYHTa 33 CUeT HezaMmep3iei Boast — W, XOIH eAWHHLIB];

e) Tennobu3MuecKHe XapaKTEPHCTUKH IpyHTa (TeruronpoBoxHocTh A, B/(M + °C) u
ob6bemHuas teruioeMkocTs C, Dx/(xr - °C));

) TEIIOTa TasHUA JIbJa (38Mep3aHus BOJBI) B IpyHTE — L,;

3) CTeNEHb 3aCONEHHOCTH — Dy, %;

¥) KOHIEHTpaLUs HOPOBOTo pacTBOPa — Cpg, NOJH CAWHHIIBY,

K) o6beMHas CTeNeHb 3aTOpPOBAHHOCTH — J, IOIH e XHHHULIBY;

1) cTeneHs 3arop¢oBaHHOCTH — G, KONH EAUHHLIEI

B.2 CymmapHas BIaXHOCTh MEP3/IOro IpyHTa — W W BI@XHOCTE MEP3NOro IpyHTa,
PacHoNOKEHHOIO Mex/y JCAAHBIMU BKIIOYCHUAMU — Wy, ONMPEAENSIOTCS B COOTBETCTBHH C
I'OCT 5180.

B.3 CymMapHas NBIHCTOCTh MEP3IOT0 IPYHTA — Iy, JIBAVICTOCTH MEP3JIOTO IPYHTA 3a
CYeT BKIIOYEHMH JIpJia — J;, M CTENeHb 3aI0NHEeHHs o6beMa Mop Mep3NOoro rpyHTa JIBIOM H
Hesamep3luet Bogoit — S, onpenensiores B coorsercreun ¢ [OCT 25100,

b.4 TTox 3acoNeHHOCTHIO TOHAMAETCS HaJM4YHe B MEpP3JIOM IPyHTE BOXHOPACTBOPHMEIX
coged B TakoM KOIHYECTBE, KOTOPOE CYLIECTBEHHO W3MEHAET MPOYHOCTHHIE M
ne(opMauOHHBIE CBOMCTBA IPYHTOB.

CreneHp 3aCONECHHOCTH TPyHTa Dy, XapaKTEpH3YeT OTHOCHTENBHOE CONEPKAaHHE B
rpyHTe BOTHOpacTBOpUMBIX coneli, ee crenyer onpeaensrs o 'OCT 25100 kax oTHomeHHe
MacCHl COMel gs K Macce CyXoH HaBeCKH IPYHTa gy (BKIIOUAs MAcCy COAEPMAMXCA B HEM
coueit) o dpopmye

Dy = (g,/ g4)100. (B.1)

TTo crenenn 3acomenHoctH Dy, rpyHTh monpasmensior cormacio I'OCT 25100.
KonuenTparua noposoro pacTsopa Cps XapaKTepH3yeT CTeNeHs MUHEPAIM3ALMK IPYHTOBOH
Biaru. Ee poryckaercs onpenensats no gopmyne

Cps = Dyt / (Dsa +100W), (b.2)

rie W - BIaXHOCTb 3aCOJICHHOrO TIPYHTa, NpHHUMaeMmas MAId TPYHTOB € JIBAUCTOCTHIO
i1t < 0,4 paBHOH Wy, a C ijpe> 0,4 paBHO# Wy
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3aconeHHble TPYHTHl B 3aBUCHMOCTH OT HpeoONajaloliero HOHHOrO COCTaBa
JIETKOPaCTBOPHMbIX  COJIEH  pas;endroTes 1o  TUAY 34COJNEHHA HAa MOPCKOH M
KOHTHHEHTaIbHEIH B cooTBeTcTBHU ¢ TOCT 25100,

b.5 Temnepatypa Hauana 3amep3aHust IpyHTa Tp;,  XapakTepu3yeT TeMIIEpaTypy
nepexona IPyHTa M3 TAIOF0 B MEp3NOE COCTOAHHE. TemmepaTypy Hauana 3aMep3aHHs
HE3aCONCHHBIX, 3aCONCHHEIX W 3aTOpQOBAHHBIX TPYHTOB CHEXyeT ONPENE/ATh ONBITHBIM
TmyTeM, a B CIydYadx NOPEOyCMOTPEHHBIX B 5.9 TeMmepaTrypy Hauala 3aMep3aHus
HEe3aCOJICHHBIX M 3aCOJIeHHBIX TPYHTOB JONycKaeTcs mpuuMMath 10 ¢opmyne (B.3) B
3aBHCHMOCTH OT B2 IPYHTA H KOHIEHTPALMK NopoBoro pactsopa Cp:

Ty = A= B(53Cps + 40C,s1), (5.3)

rae A — kodhdUIHEHT, XapaKTepH3yIOIKil TeMIlepaTypy Hauala 3aMep3aHHs He3acOIeHHOTO
rpyHra (Tabnuua B.1);

B — xo3durment, 3aBUCAIME OT THINA 3aCONEHUA IpyHTa; B = 0 INA He3acoeHHBIX

rpyHToB; B = 1 nns rpyHTOB MOpCKOro Tuma 3acoienns; B = 0,85 mna rpyHros
¢ KOHTUHEHTAITLHBIM THIIOM 3aCONECHHUS.

Tab6auna B.1 - TemnepaTypa Ha4yasa 3amMep3aHAs HE3ACOJCHHOIO rPyHTa A

IpynTet A,°C
ITeckw pasHeIX dpakuuii -0,10
Cyrecy v TbUIEBaThIE NECKH -0,15
Cyransok -0,20
TnuHb —-0,25

3uatenne Ty 18 3aTOphOBAaHHBIX TPYHTOB ClEAyer BHIGHPAaThE MO BENHYHHE
TEMIIEPATyphl Haualla 3aMep3aHHs TOTO KOMMOHEHTa (TOpQAHOro MIH MHHEPAIBHOrO), y
KOTOpPOTro OHa Bhle. Benuuuna Ty niis Topda npueenera s rabnuue B.2.

Ta6Gauna B2 —PacueTHpie 3HAYEHHSt TeMNeEPaTypbl Hauajsa 3amepsanns Ty

ans Topda

Tun Topha Wyor, RONY €MHHHIBL Ty,°C
Cnafopasnoxusuiaiics BepXoBoit 7,30 -0,14
5,90 -0,16

3,27 -0,25

1,64 -0,35

CpenHepasioxXyBLINIACA BEPXOBOH 3,50 -0,13
0,90 -0,20

b.6 BrnaxHocTh HE3aCONEHHOTO, 3aCOJEHHOrO U 3aTOP(OBaHHOrO MEP3JIOro rPyHTa 3a
cyeT HesaMmep3iueli Boapl W, ONMpeNeNseTCs ONBITHBIM MyTeM. B cirydasx npeaycMOTpeHHBIX
B 5.9 A1 HE3aCONEHHOTO H 3aCOICHHOTO FPYHTa, HAXO/SHIEr0OCH B OXNAXACHHOM COCTOSHHH,
KOT[A TeMIepaTypa IPyHTa BBHILIE TEMIEpaTyphl Hauana 3amepsaums (0 °C > T > Tp),
BeNHYHHA W, TpUHUMAETCA M TPYHTOB C JBAHCTOCTBIO iny < 0,4 pasHOlt W, = Wiy
ac iy > 0,4 pasuoit W,, = Wy,

JUts He3acONEHHOrO M 3acONEHHOTO MEp3Noro rpyHra 3HauyeHMs W, aomyckaercs
onpenensath no ¢opmyne (b.4), npu ycnosuH, UTO TeMIEpaTypa FpyHTa HWXe HIH paBHa
TeMreparype Hadana 3amep3anus (7 < i), mocnenuss Haxoautes 1o dopmyae (b.3)
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W, =k, +1Dy (5.4)

rae k,— ko3bduunent, npuHumaeMe# mo Tabmuue B.3 B 3aBHCHMOCTH OT uHcia
IIaCTHYHOCTH [, ¥ TeMnepaTypsl rpynTa T
W, — BIaXHOCTS IPYHTa Ha TPaHHLIC IVIACTHYHOCTH (PacKaTLIBAHUSA), JIOJIM €MHHUBI;
Dyy) — CTENEHD 3aCOICHHOCTH TPYHTA, JOJTH CAMHALBL,
1 — K03 duupeHT, npuHUMaeMbli paBHBIM O JIg HE3aCONCHHBIX TPYHTOB M 1O
tabuuue (b.4) Ans 3aCONEHHBIX IPYHTOB, B 3aBHCHMOCTH OT 4HC/a IIACTHIHOCTH Jp
d Temnepatypel rpyHra 7, °C, mna Ttemmeparyp I <-15°C BennymHa
7 TpHHUMaeTcs paBHOH 3Havenwio m npu T =-15°C; ecim Benmumna W,
onpezeneHHas no popmyie (b.4), npesbicuT 3HaueHHE Wy, TOTAR Wy,= Wy,

Ta6nuua B.3—Pacyernsie 3na4enns ko3dpunnenra &,

Yucno Koaddmmenr £, npn Temneparype rpynra T, °C
T'pynTs! MNaCTHYHOCTH I,
Ronu eummump -0,3 | ~0,5 -1 -2 -3 -4 -6 -8 | -10
Teckn
oo <002 0 0 0 0 0 0 0 0 0
4 0,02<1,<0,07 {0,60| 0,50 | 0,40 | 0,35 | 0,32 | 0,30 | 0,28 | 0,26 | 0,25
T — 0,07<1,<0,13 | 0,70| 0,65 | 0,58 | 0,50 | 0,46 | 0,45 | 043 | 0,41} 040
4 0,13<1,£0,17 | 0,80] 0,75 | 0,65 | 0,55 | 0,51 | 0,50 | 048 | 0,46 | 045
I'nunbr 1,>0,17 0,981 092 ( 080 | 0,68 | 0,63 | 0,60 | 0,58 | 0,56 | 0,55
TaGnuna b.4-Pacyernble 3Hauenns xoddpduumenTa 1
Yucno Bennunna ko3 duukenTa 1) npu remnepatype rpynta T, °C
I'pynTnl MAACTHYHOCTH
. -03(-05} -1 2|3 4! 6| -8]|-10}-15
Tecku u cynecu 1,£0,02 2101160 75 | 34 [ 20 | 14| 9 | 65| 5 4
Cynecn 0,02 <1,<0,07 1501130 57 {24 | 15 | 11 | 7 S {45]35
Cyraunku 0,07<1,<0,13 | 130 ] 103 ] 44 19|11 | 8 [55] 4 |32]23
CyYTITMHKY, TTIMHEL 0,i3<1, 102170 | 34 {17 {9565 4 3 125) 2

PacuetHbie 3HauyeHus W, s Topda M 3aTOpGOBAHHEIX FPYHTOB, HaXORANIMXCA B
OXJIQXKIEHHOM COCTOSHHH, KOTJA TEMIIepaTypa TIpyHTa BBILE TEMIEPATypHl Hayana
3aMmepsanns (0 °C > T > Ty), NPUHAMAIOTCA VI TPYHTOB € JBAHCTOCTBIO iy < 0,4 paBHOH
Wy = Wi, @ € itor™> 0,4 paBHOl W, = Wy,

Jns Mepanwix Topha ¥ 3aTtopQoBaHHBIX TIPYHTOB 3HauyeHus W, nomyckaerca
onpenenats no ¢dopmyne (B.5) B 3aBUCUMOCTH OT CTeneHH 3aTopdosannocTH J (gomm
eNUHMLEI) M TeMnepaTypsl 7, NpPH YCAOBHH, HTO TEMIEpaTypa IPYHTa HIDKE WM PaBHA
Temnepartype Hauana 3amep3anHa (T < Tyr)

w,=¥/|m", (B.5)

rae ¥ — napaMetp, 3aBucsumii ot 06BeMHOl cTeneHn 3aTophHOBAHHOCTH J, IPHHUMAETCA 110
Tabmuue B.5.
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Ta6nuna B.5- Pacuernnie sHavenus ko3dpuunenta ¥

Tun rpynTa ¥, rpan *
Topd 1,6
CynecuaHsle 3aTOpOBAHHBIC IPYHTH! 1,67J-0,1
CyrannucTeie 3aTopgoBaHHbIe IPYHTH 1,6J

B.7 Tennodu3snyeckne XapakTepUCTHKA IPYHTOB: KOIQOHLUMEHT TEIUIONPOROAHOCTH A,
obbeMuast TemioeMkocTs C M KO3((UIMEHT TeMIIEPaTypONpPOBOAHOCTH @ ONPEAENAIOTCH
ONKITHEIM IMyTeM. B ciyyasx, npeaycMoTpeHHbIX B 5.9, 3HaueHHs 06BEMHO TEILI0EMKOCTH
33COJICHHELIX ¥ HE3aCONEHHEIX TPYHTOB B TalIOM, OXJaXkACHHOM Cy; H MepanoM Cr COCTOSHHAX
Jomyckaerca paccuuTeiBate mo GopmyramM B.6-B9 B 3aBucuMocTH OT yAenbHOM
TEIIOEMKOCTH  CKelleta TpyHTa C,, TEeMICPaTypPHOH H KOHLEHTPAUHOHHOH 3aBUCHMOCTAX
YACTBbHO# TEMI0eMKOCTH Hesamepuue Boasl C, M JbAa C;, BIAXHOCTH W, TEMIIEpaTYpHOIM
M KOHLEHTPaLHOHHOH 3aBHCHMOCTH BJIAXHOCTH 33 CUET Helamep3iueli Boasl Wy, NIOTHOCTH
CKEJIETa IPYHTA Py W TEMIIEPATYPHI Hauasa €ro 3aMep3aHus Ty

Jlns He3aCONEHHBIX IPYHTOB, HaXOAALMXCH B TAOM M OXJAXIACHHOM COCTOSHHSAX,
KOTJIa TeMIIepaTypa rpyHTa Bbllle TEMIIEPATYphl Havyana 3amep3anus (7> Thy), Bemuuna Cy
Haxozures no dopmye (b.6)

Cth = (Cp + CwVVtot) Pd.ths (56)

rie C, npuHaMaerca no Tabmuue bB.6; 44 HE3aCONEHHBIX TIPYHTOB M TOpda
C» = 4200 [Ix/(xr - °C), a Ty Haxonutcs no tabmvue B.2; a4 3aCONEHHBIX IPYHTOB B
oxnaxaeHroM coctoaruH (0 °C > T > Ty Tyronpenensercs no dpopmyne (b.3), a Bennynna
C., paccuutsiBaercs 1o dopmyie (B.7)

Cyy = Cy = 4550C;s (B.7)

rie Cy, — yaenbHas TEIIOEMKOCTs nopoBoro pacteopa, Jox/(kr - °C), ompedensercs no
tabmune (5.7.);

Cps — KOHIIGHTPALIMA  TIOPOBOTO  pacTBOpA, JOJNH  CIWHMLBIL, OMpEAeasercd 10
dopwmyie (B.2).

TaGnuna b.6—Pacuernsie 3nauenus yaenbHOH TeNI0eMKOCTH ckesera rpynTos C,

Tmana n Topd
Tpynu Mecox Cynecs CYTTIHHOK HH3HHHBIA BEPXOBOH
Cp, Bx/(xr - °C) 750 850 950 1920 1680

TaG6uanua B.7 —Pacuernble 3HA4eHMS TeMNEPaTYPHOH 3aBHCUMOCTH YAEAbHOM
TeNA0eMKOCTH HOPoBOTo pacTBopa C,y

T°C | CwBwr:°C) T Cu /(- °C) I Con Pox/(3r - °C)
0,0 4210 -2,8 3890 -13,0 3510
-0,2 4150 =32 3860 -14,0 3490
0,4 4110 -3,6 3840 -15,0 3470
-0,6 4060 4,0 3820 -16,0 3450
08 4030 -5.2 3800 -17,0 3440
-1,0 4010 -6,0 3700 18,0 3430
-1,2 3990 -6,8 3670 -19,0 3410
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Oxonuanue mabnuywvl 5.7

T,°C Cup H/(xr * °C) T, °C Cus, x/(xr + °C) T.°C Cown J/(xr - °C)
-1,4 3970 -8,0 3630 ~20,0 3400
-1,6 3950 -8,8 3600 -21,0 3390
-1,8 3930 -10,0 3570 -22,0 3380
-2,0 3920 -11,0 3550

2,4 3900 -12,0 3520

Jlns He3acCONEHHBIX TPYHTOB M Topda B MEpP3NIOM COCTOSHHH MpPH YCJOBHH, YTO
TEMIIEpaTypa IPYHTa HIDKE WM paBHa TeMrepaType Havana samepsanusa (T < Ty, Bemmuuua
CrHaxoputcs 110 popmyne

Cr =[Cp+ Co Wy + Ci (Wi = W,)] pay, (63)
rae W, paccuntriBaetcs no dopmyine (b.4), a C; — no dopmysne
Ci=2120+78T. (5.9)

JUIst 3acONEHHBIX TPYHTOB B MEp3JIOM COCTOSHWHM, MPH YCJOBHH, YTO TeMIEpaTypa
TPyHTa HHXXe WIH paBHa TeMAepaType Hauana 3amep3anus (T < Ty, Benuynna C; HaxOUTCA
o gopmyie

Cr =[Co + Cy Wt Ci (Wior— W)lpauns» (B.10)

rae W, paccuntsiaercs no gopmyae (b.4), C, — no dopmyne (b.7), a C;— no dopmyne (B.9).

3uageHns 06beMHOM TETIOEMKOCTH 3aTOP(HOBAHHEIX TPYHTOB B TaJIOM H OXJIAXACHHOM
Cin ¥ Mep3noM Cy COCTOAHUAX HONYyCKaeTcs paccunrteiBath o ¢opmynam (B.11, B.12) B
38BHCHMOCTH OT YACIBHOMN TeIIOEMKOCTH MUHEPaTbHOH Cpy M TOpdaHOH Cpg coCTaBIAIOMICH
OpraHo-MHHEpPANBHOTO CKelieTa PYHTa, YAeNbHON TEemIoeMKOCTH HesaMepmed Boast C, #
asga C, BecoBod (MaccoBoif) noau Topda B 3artopdosaHHOM TpyHTE G, CymmapHOH
BIIAXHOCTH W,,;, BIQXHOCTH 3@ CYeT HezaMmepsiieilt BOXbl Wy, MIOTHOCTH CKejleTa FpyHTa
Pdsms Y TEMIIEPATYPHl Hayasa ero 3amep3anus Ty

s 3aTOpdOBAaHHEIX TPYHTOB, HaXONAIIMXCA B TAIOM M OXJIAXKJICHHOM COCTOSHHH,
KOrda TeMIlepaTypa rpyHTa BRI TeMrepaTyps! Havana 3amep3anua (T >Ty) senuunna Cy
HAXOMUTCA Mo hopMyIe

Cin=[Cou (1 = G) + Cog G +Cy Wiar] pa,ih, (B.11)

e yHENbHas TEIIOeMKOCTh MUHepajbHoro ckenera Cpy H Topda Cpy HaxomuTcs mo
tabmuue B.6; C,, = 4200 Dx/(xr - °C).

Hns  3aTopbOBaHHEIX TPYHTOB, HAXOIAIUMXCA B MEp3IOM COCTOSHHMM, KOTZHa
TeMIepaTypa TPyHTa HIDke WU DaBHa TeMmnepatype Hauana samepsanus (T < Tp), BenuuuHa
Cruaxoputcs 1o opmyne

Cf: [Cpu -6+ Cng +Cy Wt Ci (Wi — W] Pas (5.12)
rae W, paccuntsiBaeres 1o dopmyse (B.5), C, = 4200 I/(kr - K), a Ci - no popmyne (B.9).

B ciayvasx, npexycMOTpeHHBIX B 5.9, 3HaueHWe Ko3ad¢HUMEHTa TEMJIONPOBOAHOCTH
HE3aCOJIEHHBIX, 3aCOJNCHHBIX M 3aTOP(pOBAHHEIX TPYHTOB B TaJOM A M MEP3NOM Ag (And
nuanasoHa Temnepatryp Hmwke T < —15°C) cocrosnmu npupenens B Tabmuue B.8, B

3aBHCHMOCTH OT BIAXHOCTH Wi, TIOTHOCTH CKEJIETA IPYHTA Py M CTCICHH 3aCONCHHOCTH
cornacio T'OCT 25100.
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Tab6nuua b.8 —Pacaernnie 3HaYeHUA KO3QPHUMEHTA TENIONPOBOIHOCTH IPYHTA B TAJOM As, MEP3JIOM Ain
(T £-15 °C) cocronnun

Ko puurenT TennonpoBoaHOCTH rpyHTOB A, BT /(M- °C)

<] [Tecku pasHo# MUIOTHOCTH Cymniecy nbiieBatsie CyriiMHKH ¥ TIIHB

i % CreneHb 3aCONCHHOCTH CrTenennb 3aC0NeHHOCTH CreneHnb 3aCONCHHOCTH

By | 2 o | g | 2 0 | 2 | 2 P 2

> N 5 = = = o

Z § % § He3saconentbie g § § Hesaconenusie g § § Hezaconeuusie g g § -g: g
g5 | 8§ s | £ | & s £ | & s | g | & 5

E | g 218 | 2 £l g g el 51| °

s | S| &3 S &8 S| &3

©)
A | N A N R N Mol N | A Ar Al M L N | A y

1,0 9.0 - - - - - - - . - - - - - - - 0,81 | 1,34
1,0 6,0 - - - — - - - - - - - = - - — 0,40 | 0,70
0 40| - | - | -1 - -1 -1-1-1-1-1-1-1-1T=-1="T023704
1,0 2,0 - - - - - - - - - - - - - - — 0,12 | 0,23
2,0 4,0 - - ~ - - - - = - - -~ - - - - 0,81 | 1,33
2,0 2,0 - - - - - - - - - - - - - - - 0,23 | 0,52
30 130 - -1 -1 -1 -1-1-1T-1-1-1-1-1-1-=-1-="T093113
3,0 2,0 - - - - - - - - — - - — - - — 0,41 | 0,70
4,0 2,0 - - - -~ - - 2,16 - - — - 2,10 - - - 0,93 | 1,39
70 | 1,0 | - —~ - - - {214] - - - - 1200] - - — - -
10,0 | 060 | — - - - - l200] - - - - 1190 - - — - -
12,0 | 0,40 — - - - - - 2,02 - - - 1,57 | 1.80 - - - - -
140 | 0,35 - - - - - 1,80 | 2,00 - -~ - 1,57 1 1,76 | 1,68 | 1,65 | 1.59 - -
14,0 | 0,30 — - - - - 1,74 | 1,98 | 195 | 1,91 | 1,88 | 1,45 | 1,65 | 1,59 | 1,56 | 1,50 - -
140 1025 | 191 | 248 { 237 {221 { 2,08 | 1,57 | 1,84 | 1,81 | 1,78 | 1,73 | 1,33 | 1,58 | 1,50 { 1,46 | 1,36 - -
140 | 0,20 | 1,57 { 2,09 {200 | 1,90 { 1,82 | 1,33 [ 1,63 | 1,58 | 1,53 | 1,48 | 1,10 | 1,31 | 1,23 | 1,20 | 1,10 - -

T10T°0€EET'ST 11D
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Oxonuanue mabnuyel 5.8

Koa¢pduunesT TerionpoBoaHOCTH rPpyHTOB A, BT /(M- °C)

o Ilecku pasHOi NAOTHOCTH Cynecu mbuieBaThie CYrNMHKH H CHHHbE
§ % CreneHb 3aCONCHHOCTH CreneHb 3aCONeHHOCTH CreneHb 3acoNeHHOCTH
>
By & o 14 o o < o o < b S
FERE |8 el 2 ¢ sl B g &z
=) i F g HesaconeHubie § § § HesaconerHsle § § § Hesaconenibie § 3 8 & B
g5 1|8 2 g e 8 2 g 8 g g &
E | g S| | & €| 8| 2 | 8| &
é’ é O S IS O ) S o 513
Q
M | Ay o Ly A oy |y e  y | a  a a | ae |ay
140 10,15 1,39 | 1,83 | 1,75 | 1,65 | 1,58 | 1,10 | 1,35 | 1,30 | 1,25 | 1,20 | 0,87 | 0,99 | 0,94 | 0,92 | 0,87 — -
140 {000 | 1,10 { 1,35 | 1,30 | 1,25 t 1,21 | 0,93 | 1,09 | 1,06 | 1,03 | 0,99 | 0,70 | 0,77 | 0,75 | 0,73 | 0,71 - -
140 {005} 0,75 | 084 | 082|080 | 0,77 | 0,64 { 0,73 | 0,71 | 0,69 | 0,67 | 0,46 | 0,48 | 0,43* | 0,41* | 0,40*| - -
_ — _ — — - - — - - - - 1,68 | 1,94 | 1,80 | 1,74 | 1,65 - -
160 {025 12501292128 (278270180 (2001} 196|192 188 | 1,51 | 1,75 | 1,68 | 1,62 | 1,49 - -
16,0 { 020 { 2,15 | 2,50 | 243 { 2,36 | 230 | 1,62 | 1,78 { 1,75 | 1,71 | 1,67 | 1,33 | 1,56 | 1,46 | 1,41 | 1,30 - -
16,0 | 0,15 1,80 | 2,10 | 2,03 | 1,96 | 1,90 | 1,45 | 1,60 | 1,56 | 1,52 | 1,49 | 1,10 | 1,23 | 1,17 | 1,15 | 1,08 — -
16,0 | 0,10 | 1,45 | 1,68 | 1,62 ] 1,56 | 1,50 | 1,16 | 1,29 | 1,26 | 1,22 | 1,19 | 0,87 | 0,97 | 0,92 | 0,90 | 0,86 - —
16,0 | 0,051 1,05 | 1,16 | 1,10 | 1,08, | 1,05 { 0,81 | 0,87 | 0,85 | 0,84 | 0,82 | 0,58 | 0,60 | 0,56* | 0,55* | 0,53* | — -
18,0 | 0,20 | 2,67 | 3,05 | 292|280 | 2,69 | 1,86 | 2,05 | 2,00 | 1,94 | 1,88 | 1,57 | 1,86 | 1,70 | 1,61 | 1,48 - -
180 [ 0,15 [ 226 { 2,75 | 2,63 | 2,52 { 2,44 | 1,68 | 1,83 | 1,79 | 1,74 | 1,70 { 1,39 | 1,60 | 1,47 | 1,40 | 1,36 - -
180 | 0,10 | 1,97 | 2,30 | 2,23 | 2,17 | 2,10 | 1,45 { 1,59 | 1,55 { 1,51 | 1,47 | 1,06 | 1,26 | 1,14 | 1,09 | 1,02 - —
180 {005 1,451 1,56 | 1,52 { 1,48 | 1,45 1098 | 0,99 | 098 | 0,98 | 0,97 | 0,70 | 0,75 | 0,69* { 0,68* | 0,65% | — -
20,0 { 0,10 — - — - - - - — — - 128 | 1,46 | 1,35 | 1,30 | 1,25 - -

TIOT'0LEET' ST 1D
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JUIsi HaXOXICHUS BEAHYHHDBI Ay Y HE3aCOJCHHBIX M 3aCOJICHHBIX [PYHTOB B MEp3JIOM
cocTosHuM B auanasone temnepatyp Tur> T > Ty, tA€ Tp = —15 °C MOXHO MCroNb30BaTh
COOTHOUIGHHE

As = Ngn=m = M) (W (T) = Wil T)) / [Wior = W (T, (b.13)

rae As ¥ Agy HaxonsTes no tabmuue b.8, Wy, (T) u Wy, (T,) onpenenatorca no dopmyane (b.4)
U1l HE3aCOJICHHBIX IPYHTOB NpH 1 = 0, a Ty — 1o dopmyne (B.3) s He3acoNEeHHBIX TPYHTOB
npu B=0.

B coy4asx,  TIpEXYCMOTpeHHbIx B 5.9,  3HaueHue ko3t duenTa
TEMIIEpATYPONPOBOAHOCTH @ (MP/C) JNA HE3ACONCHHBIX, 34COJCHHBIX M 3aTOP(OBAHHBIX
TPYHTOB HaxoAuTcs 1o hopmyne

a=1/Cp, (B.14)

Ile BeNMYMHBEI KOd(hQHUHMEHTa TEIUIONPOBOAHOCTH A H ofbeMHo# Terumoemkoct C,
HaXOJIATCA B COOTBETCTBHHM C YKa3aHMsAMH, NpuBeieHHbIMH B B.7.

B.8 Bemmumna oGbeMHON TEmNOTH 3amepsawna (tasmms) rpynta L, (Jhi/m’)
NPHUHUMACTCHA PaBHOH KOJMYECTBY TEIUIOTH], HEOOXOAMMOH ANA 3aMep3aHHA BOLM (TaAHUA
AbJa) B eAMHUIE 06BeMa IPYHTa U OnpeeneTcs ro gopmyine

L,=Lo[Wii— Wy) Pd.hf» (b.15)

rae Lo =3,35-10° (I/kr) — 3Hauenue yaeTsHOM TEMIOTH (a30BEIX MPEBPAIEHUH BOIa—eH;
BenMuMHa W, JUis HE3aCONCHHBIX, 3aCONCHHBIX H 33TOP(OBaHHbBIX
TPYHTOB  HaXONWTCA B  COOTBETCTBHM ¢  YKa3aHMAMH,
npuBeacHHBIME B b.6 npu ycnosuu Ty 2 T, 3aechk Ty HAXOAMTCA
B COOTBETCTBMM ¢ YKAa3aHMAMH, TIPUBCACHHEIMM B b.5.
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Ipunoxenne B
(pexomernyemoe)

PacuerHbie 3HAYEHHS POYHOCTHBIX XapPAKTEPHCTHK MEP3JIbIX IPYHTOB

B.1 PacueTHsle JaBNeHHs Ha Mepalbie IPYHTH R, paCYeTHBIE COPOTHBICHNA MEP3BbIX
TDYHTOB H IPYHTOBBIX PaCTBOPOB CABHIY IO MOBEPXHOCTAM CMEP3aHHA (GYHAaMEHTOB Ry H
pacyeTHbIe CONPOTURIEHUS MEP3/IbIX I'PYHTOB CABHIY MO IPYHTY WM IPYHTOBOMY PactTBopy
Ry, onpenensiorcds onNBITHBIM nyteM. [lpu onpenenennn 3Havenudt R, Ry, Ra B
1aBOpaTOPHEIX YCIOBHMAX CHEHYET IPOM3BONMTH HMCHBITAHMA HA CABHI B CNELMAIbHBIX
npubopax — s onpeneneHus Ry W Ry M H3 OOHOOCHOE CXKATHE WIIM HA BIABIHBAHHE
IIapHUKOBOTO IUTaMITa — JUIs ONpeAeNeHus R,

IIpu onpeneneHnH R,y 1EPOXOBATOCTE IOBEPXHOCTH, HO KOTOPOH NPOM3BOANTCA CABUT
cMepsierocs B Hedft ofpasua rpyHra, JomkHa OBITh Takod ke, kak  (yHIAMEHTOB,
TIPHMEHSAEMBIX B CTPOUTE/ILCTEE.

B.2 Ipu 0TCYTCTBUM OMBITHAIX AGHHBIX IOITYCKAETCA PHHHMATH 3Ha49eHHA R, Ryt Ry,
o Tabmunam B.1-B.11.

PacueTHble HaBNCHHS Ha MEP3JIBIE FPYHTHI R NOJ HHXXHHM KOHIIOM CBAW MPHHUMAIOTCA
no Tabauue B.1, nox nogowsoi cronGuatoro dyHxamenTa — no Tabmuue B.2, mns Mep3nbx
IPYHTOB ¢ KOHTHHEHTAILHEIM TUIIOM 3aconeHns — no tabimue B.5, ans Mepsnsix rpyHToB ©
MOPCKMM THIIOM 3acojieHHs — no tabnuuaM B.7 v B.8, nia npaa ~ no tabanue B.10, s
3aTOp(OBaHHEIX MEP3IBIX IPYHTOB — 1o Tabnune B.11.

PacueTHBIE CONPOTHBIEHUA MEP3IbIX [PYHTOB W TPYHTOBBIX PAacTBOPOB CHBHMIY IO
TNOBEPXHOCTAM CMep3aHus (GYHIaMeHTOB NpuHuUMaloTca no Tabmuue B.3, mia mepanbix
33COJICHHBIX TPYHTOB ¢ KOHTHHEHTANbHEIM THIOM 3acolieHus — 1o taGmaue B.6, mia
MEp3NEIX TPYHTOB C MOPCKAM THIOOM 3acoieHus — mo Tabamue B.9,  mepamsix
3aTOp(OBaHHBIX IPYHTOB ~ o Tabnuue B.11.

PacyeTHeie COMpPOTMBIEHMA MEP3JbIX TPYHTOB CABHTY 1O TPYHTY MM TPYHTOBOMY
pacTBopy Ry, mpuHmMalotcs no Tabmuue B.4, neaoB Mo rpyHTOBOMY pactBopy Ry — 1O
Tabnuue B.10, mepansix 3aTopHOBaHHBIX FPYHTOB 1O FPYHTY HIIH IPYHTOBOMY PacTBoOpy ~ MO
tabnune B.12. 3HaueHWs pacyETHBLIX COMPOTHBICHMH  MEP3NBIX TPYHTOB  KaK
KOHTHHEHTAIEHOrO, TAK M MOPCKOTO THNA 3aCONIEHHS, CABHTY MO IPYHTY WIH TPYHTOBOMY
pacTBopy R, NONyCKaeTCs IPHHAMATh PaBHBIMK Ry, = R,y ¢ yuerom B.4.

B.3 3nauenns Ry B Tabmuuax B3, B.6, BO u B.12 ciemyer ymHOXarh Ha
K02 QHIMENT Yoy, 33BHCAIMI OT B MOBEPXHOCTH CMEP3aHHs ¥ NPUHUMAEMBIH PABHBIM:

2718 GETOHHBIX MIOBEPXHOCTEH QYHAAMEHTOB, H3TOTOBNAEMBIX B METAIHYECKOH

onany6ke ......... oo P e R st R b bbb v ST 1,0
JUIs AEPEBSHHBIX MOBEPXHOCTEH, He 06paGOTaHHEIX MACHAHBIMH AHTHCENTHKAMM ..... 1,0
IUIA IEPEBAHHBIX TOREPXHOCTEH, 00paboTaHHBIX MAaCANHEIMH AHTHCENTHKAMH .......... 0,9

IUIS METAJUTHYECKHX MOBEPXHOCTEH H3 FOpPAYEKATaHOTO IIPOKATa ...,

B.4 3nauenns Ry, B TaGmumax B.4 u B.9 cnexyer ymHOXaTh Ha KO3DOHUHEHT Y,
paBHbIi:

Ans 6ypoHaGHBHBIX cBail ¢ oGaBIeHHEM B GETOH MPOTHBOMOPO3HBIX XMMHIECKHX
D06ABOK .......ccceuene Feee e e ea s r b s e, v isasaerens R 0,7

ZUIs BCeX BUIOB cBak mpu npaucTocTy rpyrTa 0,2 <i; < 04...

B OCTaJIbHBIX CIIyHasx

Mpumeuanne —Ilpn couerammm AByX nepeqncnenﬂux 8 B4 ycnoenit kospoummeHT Y4
HPHUHUMAETC paBHBIM 0,6.
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B.5 Mep3ikle 3aCONI€HHBIE IPYHTH! B 38BHCHMOCTH OT Npeo6afaomero XHMU4ecKoro
COCTaBa conell BEIJENAIOTCA 110 THITY 3aCOJCHMA ~ KOHTHHEHTAIBHOMY WM MOPCKOMY — B
coorsercreun ¢ TOCT 25100.

TaGaunna B.l —PacyeTHble XaBjieHHsI HA Mepiible He3acojeHHbie rPpyHTh R noa
HIKHHM KOHLIOM CBAH

r [ny6usa Pacuetnsle nasnenns R, kl1a, npn Temneparype rpysTa, °C
Bl HOTpyXeHHs
Py o 103 (05| -1 [-15] 2 |-25| -3 |35 4 | 6| 8 |-10
TTpu npaucrocTH
;;<0,2:
1 Kpynso- Ipu moBoit|2500{3000{350014000|4300{4500{4800{5300|5800{6300;6800|7300
o6nomMouHEIe rny6une
2 Iecku xpynueie | Tooke [1500{1800(2100{2400(2500{2700{2800{3100|3400}3700|4600{5500
H cpenHeH
KpPYITHOCTH
3 Iecku MenKue u 3-5 850 |1300(1400{1500{1700/1900|1900{2000{2100|2600}3000|3500
HbUICBATBIC 10 1000{1550{1650(1750{2000]2100|2200/230025003000)3500]4000
15 u 6onee |1100}1700|1800{1900{2200|2300{2400|2500{2700{3300/3800{4300
4 Cynecu 3-5 750 | 850 |1100{1200{1300{1400{1500{1700{1800{2300{2700;3000
10 8501950 11250(1350{1450{1600{1700|1900{2000{2600{3000{3500
15 u 6onee | 950 [1050{1400(1500/1600|1800{1900}2100]2200|2900}3400}3900
5 CyrimHkd 0 3-5 650 | 750 | 850 | 950 {1100]1200(1300]1400{1500]1800|2300/2800
TJIMHBI 10 800 | 850 | 950 {1100{1250{1350(1450{1600{1700{2000{2600|3000
15 u 6onee | 900 | 950 |1100{1250|1400|1500{1600{1800]1900(2200|2900{3500
ITpu npmucroctr
TPYHTOB
02<i,<04
3-5 4001500 | 600 | 750 | 850 | 950 |1000{1100{1150{1500{1600{1700
6 Bce Bapl 10 4501 550 | 700 | 800 | 900 {1000[1050{1150{1250{1600(1700{1800
TPYHTOB, 15 u 6onee | 550 | 600 | 750 | 850 | 950 {1050{11001300{1350{1700{1800{1900
YKa3aHHBIE
B 1103. 1-5

TaGauua B2 —PacueTnble AaBjeHHsI HA Mep3ibie He3acosieHHbIe IPYHTHI R mon
noxomBoii croa6uaroro GpyHaaMenTa

Pacuernpie napnenus R, k[1a, npu Temneparype rpyntra, °C
-03{-05] -t {-1,5} -2 {-25| -3 |35 4| -6 | -8 | ~10

I'pyHTHI

ITpu neaxcrocTH
rpyHTOB §; < 0,2:
1 Kpymso- 550 (950 (1250 {1450 {1600 [1800 {1950 {2000 |2200 {2600 {2950 {3300
00NIOMOYHEIE U NIECKH
KPYIHBIC ¥ CpeRHEH
KPYTHOCTH

2 Iecku Menkue 1 450 [700 1900 {1100 {1300 {1400 |1600 [1700 {1800 {2200 |2550 |2850
IBLIEBATHIE
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Oxonuanue mabnuyv B.2

Tpysrsi PacuerHpie nasnenns R, klla, npu Temnepatype rpyHra, °C

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

3 Cynecn 300 |500 {700 {800 [1050 [1150 {1300 {1400 {1500 {1900 {2250 {2500

4 Cyraunku ¥ riuust [250 [450 (550 {650 800 (900 (1000 {1100 {1200 |1550 {1900 {2200

Ipu apgucrocTu

rpyHTOB J; 2 0,2:

5 Bee uami rpynros, |200 {300 |400 (500 [600 700 {750 [850 {950 1250 }1550 [1750

yKa3zaHHbIE B o3, 1-4

Ta6nuua B.3 —PacuerHple CONPOTHB/IEHHA MEP3JbIX HE3ACONEHHBIX TIPYHTOB
H FPYHTOBBLIX PACTBOPOB CIBHIY N0 MNOBEPXHOCTH CMep3anua R,y

Pacuernnie comporusnenus Ry, xlla, npu Temneparype rpynra, °C

Tpymmat 03] 05 -1 [<15] =2 |-25] -3 | 35] 4 | 6 | -8 | -10
I'nuHu¥CTEIE 40 | 60 | 100 | 130 | 150 { 180 | 200 | 230 | 250 | 300 | 340 [ 380
Iecuannie 50 | 80 | 130 | 160 | 200 | 230 | 260 | 290 | 330 | 380 | 440 | 500
H3BecTKOBO- 60 | 90 | 160 | 200 { 230 { 260 | 280 { 300 | 350 | 400 | 460 | 520
TIecYaHbI# pacTBOp

[TpumMedanuec - 3navenne Ry JIA U3BECTKOBO-MECYHOrO PAacTBOpa MAaHEI A4 PACTBOpa
CIIENYIONIETO cocTaBa: HA | M PacTBOPa NECKA CPEIHEIEPHUCTOTO — 820 JI, H3BECTKOBOTO TECTA MIOTHOCTHIO
1,4 r/em® — 300 1, Bomsl — 230 11; ocanka koHyca — 10-12 cm. TIpu Apyrux cocTaBax H3BECTKOBO-NECHAHOTO
PacTBopa, & TAKXKE /11 LEMEHTHO-TIECHaHOTO PACTBOPA SHAYEHNA R,y ONPENEAIOTCA ONBITHEIM MyTEM.

Tab6bununa B4 —PacueTHpie CONPOTHB/EHHA MeEpP3JIbIX HE3ACOJCHHLIX TIPYHTOB
CABUTY MO rPYHTY WIH IPYHTOBOMY pacTBOpY R

TpysTst PacuerHsle faBneHus R, kITa, npu TeMneparype rpyHra, °C
-031-05| -1 {-1,5| -2 |-25] -3 |35 -4 —6 -8 | -10
Ilecuansie 80 | 120 | 170 | 210 | 240 | 270 | 300 | 320 | 340 | 420 | 480 | 540
I'nunucTeie 50 80 | 120 | 150 | 170 | 190 | 210 | 230 | 250 | 300 | 340 | 380

Tab6nuua B.5 — PacueTHble JaBjJeHHS Ha Mep3iible IPYHTbI ¢ KOHTHHEHTAJIbLHBIM
THIOM 3aco/leHHs R NOJ HHIKHHM KOHIOM CBaH

Pacuernsie nasnenus R, lla, npu temneparype rpynra, °C

3aC0NEHHOCTh -1 | = | -3 -4
PDPZ,H:;: I'imy6una norpyxeHus ceau, M =
35 | 10 Jomee] 5 | 10 |gonee >3 | 10 [comee] 5 | 10 | coner
Tecku Menxue u cpenuUe
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 - - - 1300} 350 | 450 | 450 | 550 | 650 | 650 | 750 | 900
1,0 - ~ - - - ~ | 200 | 250 | 350 | 350 | 450 | 550
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PacuerHule ganenua R, klla, npn Temneparype rpyutra, °C

3aco/eHHOCTD -1 ] -2 | -3 —-4
ll')pyll-l:‘/a: T'iry6una norpyxeHus csau, M =
35110 6105:1:e 35410 6105n:e 35010 610511:: 3510 Gon:e
Cyrnuaku

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

Mpumewarne ~3uaueHre R non nmoaowsoR cronbuaroro GyHAAMEHTa JOMYCKAeTCA NPUHHMATE
10 HACTOAIIEH TabMLe KaK JU1s cBal rIyOuHOM MOrpyxeHus 3-5 M.

Tabnuna B.6 —PacyeTHble CONPOTHBJICHHS MEP3IbIX FPYHTOB ¢ KOHTHHEHTANbHbIM
THUIIOM 33C0JICHUS CABHTY 110 MOBEPXHOCTAM CMEP3aHHA R s

3aconeHHoCTh rpyHTa

PacueTHeIe conpotunenna R, klla, npu Temneparype rpyura, °C

Dgar, % -1 -2 -3 | -4

TleckH MenKue ¥ cpelHie

0,1 70 110 150 190

0,2 50 80 110 140

0,3 40 70 90 120

05 - 50 80 100
Cynecu

0,15 80 120 160 210

0,3 60 90 130 170

0,5 30 60 100 130

1,0 - - 50 80
CyrinuHKH

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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Ta6nuua B.7 —Pacuerdble JaBjieHnss R Ha Mep3ible 3acojeHHbIe
€ MOPCKHM THIIOM 3ACOJIEHHS NOJ HHKHHM KOHIIOM CBaH

rPYHTBI

3aCOEHHOCT Tmy6una Pacuetnsie nanenns R, klla, npu temneparype rpynta, °C
rpynta Dy, % | norpyxenns caai, M -1 [ =2 | 3 | 4 | -6
Ileckn MenxHe ¥ NBIIEBATEIE
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 u 6onee 550 690 810 950 1210
0,2 - 470 570 600 660
0,3 - - 400 480 560
0,5 - - - 440 480
Cynechb
0,15 3-5 730 1050 1150 1430 1620
0,2 450 750 1000 1180 1310
0,3 270 580 730 800 880
0,5 - 220 280 360 450
0,8 - - - 140 250
0,15 10 770 1090 1190 1470 1660
0,2 490 790 1040 1220 1350
0,3 310 620 770 840 920
0,5 - 260 320 400 490
0,8 - - -~ 180 290
0,15 15 u Honee 840 1160 1260 1540 1730
0,2 650 960 1200 1380 1510
03 470 780 930 1000 1080
0,5 - 420 470 560 650
0,8 - - - 340 450
CyriMHKY THKENBIE ¥ TIHHB

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
03 390 570 750 920 1300
0,5 - 370 510 690 1030
0,8 - 260 370 510 700
Lo - 240 330 480 570
1,2 - - 280 420 540
1,5 - - 240 370 510
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3aCOIeHHOCTD InyGuna Pacuernsie naBnenus R, klTa, npu Temneparype rpynra, °C
rpyHta Dyy,% | IOTpyXeHus csaif, M -1 l ~2 ' -3 [ -4 | 6
CyTIMHKY TAKENbIE U TIHHBI
0,2 15 n 6onee 600 830 1010 1190 1550
0,3 480 660 840 1010 1390
0,5 - 460 600 780 1120
0,8 - 350 460 600 790
1,0 - 330 420 570 660
1,2 - - 370 510 630
1,5 - - 330 460 600
Ta6nuna B.8 —Pacuernpie aaBieHuss R Ha Mep3ibie 34COJCHHbIE TPYHTBI

¢ MOPCKHM THOOM 3aCOJIeHMs

noa noJaomBo# croabéuaroro

tpynaamenTa
3acoNeHHOCTh Pacuernsie nasnenns R, kIla, npu Temneparype rpyHTa, °C
TpyHT8, Dyoty % -1 | -2 [ -3 | ~4 | -6
TTecky Menxue U nBLIEBaTHIC
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
CynecH
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
Cyrauskwe Jerkue

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
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Oxonvanue mabauyer B.8

3aconeHHOCTD Pacyernele nasnenns R, kl1a, npu TeMneparype rpysra, °C
rpynta, Do, % ] [ 22 | -3 | -4 | -6
CyITIHHKY TAKENBIE ¥ [TTAHBI

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

Ta6auua B9 —PacueTrHsle cONMpOTHBICHNA cpe3y MO NOBEPXHOCTH CMep3aHus Ry
Mep3JbIX 32C0JIeHHBIX IPYHTOB ¢ MOPCKHM THIIOM 3aCOJIEHUS

3aconeHHOCT PacueTHble CONPOTHBNCHNA R,; KIla, mpu TeMnepatype rpynta, °C
rpyuta, Dya,% -1 { -2 | =3 ] ~4 | -6
Tleckn
0,03 130 200 260 310 380
0,05 110 170 220 270 320
0,10 50 90 135 170 200
0,15 25 70 110 140 170
0,20 15 55 90 120 150,
0,30 - 30 65 90 110
0,50 - 15 20 30 55
0,80 - - - - -
Cynecu
0,05 100 150 200 240 300
0,10 80 120 160 200 260
0,15 60 100 130 180 230
0,20 35 75 110 150 200
0,30 30 55 80 120 160
0,50 20 40 60 80 110
0,80 45 65 90
1,00 - 60 80
CyYTIIMHKY TKENBIE U THHB!

0,05 100 150 200 250 300
0,10 75 130 180 230 290
0,20 40 95 150 210 270
0,30 25 60 110 170 245
0,50 10 30 60 100 150
0,80 - 15 45 80 125
1,00 - - 30 75 110
1,20 - ~ - 70 80
1,50 - - - 55 75
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Ta6aunua B.10 —Pacyernnie naBieHus Ha Jen R nmoA HUNKHHUM KOHUOM CBAH
H pacHeTHbie COMPOTHBJICHHA JibAA CABUrY N0 NOBEPXHOCTH
CMep3aHH C PYHTOBBIM pacTBOpoM Ry,

Temneparypa aba, PacuerHsie 3Ha9enus, R v Ry, ;, kI1a

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

Ta6nuua B.11 — PacueTHole JaBieHHS Ha Mep3ibie 3aTopdoBaHHbIe rPYHTHI R noa
HW/KHHM KOHHOM CBau

>
% g 3nauenue R, klla, npu Temneparype rpynra, °C
I'pynTh \E‘ E
2l
o
21-03|-05f -1 |~-1,5| -2 [-25| -3 [-3s5|{ 4| 6] -81]-10
Tlecyanrle
0,03</,,<0,1 180 | 230 | 300 | 400 { 600 | 750 | 950 {1050]1250}1550{1750|1950
0,1<[;n<0,3 | 3-5 | 130 | 170 { 240 | 350 | 480 | 550 | 650 | 750 | 910 |1050{1200)1350
0,3<[,m<0,5 100 | 130 | 170 | 260 | 350 | 440 | S00 { 590 | 690 | 790 | 890 | 1000
0,03</,,<0,1 230 | 280 | 350 | 450 | 650 | 800 |1000|1100|1300}1600]| 1800|2000
0,01</,,<0,3] 10 [ 180 | 220 | 290 | 400 | 530 | 600 | 700 | 800 | 960 | 110012501400
0,03</,,<0,5 150 | 180 | 220 | 310 | 400 | 490 | 550 | 640 | 740 | 840 | 940 {1050
0,03<7,,<0,1 360 { 420 | 490 | 590 | 790 | 940 { 1100|1200 1400} 1700|1900{2100
0,1<,,<0,3 | 15 | 310|350 | 420 { 530 | 660 | 730 | 830 | 930 | 990 | 123014001530
0,3</on<0,5 260 | 290 | 330 | 420 | 530 | 500 | 660 | 750 | 850 | 950 {1050{1160
Ie1neBaro-
FIMHHCTHIE
0,05</5,<0,1 130 | 170 | 250 | 370 | 530 | 640 | 750 | 900 {1050]1150{1350{1550
0,1<I,,<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</,,<0,1 180 | 220 1 300 | 420 | 580 | 690 | 800 { 950 {1100} 120014001600
0,1<1,,<0,3 | 10 | 160 | 190 | 250 | 350 | 450 | 520 | 640 | 720 | 800 | 920 {1140|1150
0,3</,,<0,5 120 | 140 | 180 | 260 | 360 | 430 | 510 | 580 ; 650 | 750 | 840 | 940
0,05</,,<0,1 300 | 350 | 430 | 550 | 710 | 820 | 930 | 1080 {1230|1330|1530(1730
0,1</,,<0,3 | 15 | 280 | 310|370 | 470 | 570 | 640 | 760 | 840 | 920 | 1040{11601270
0,3</,,<0,5 240 | 260 | 300 | 380 | 480 | 550 | 630 | 700 | 750 | 870 | 960 | 1060
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Ta6nuua B.12 —Pacuersble aaB/ieHHH HA Mep3able 3aropgoBaHHbIE FPYHTb! NOX

NoAOIIBO

croabuaroro

dynzamenTa

R,

pacuerHble

CONPOTHBJICHNA MEP3IbiX 3aTOPQOBAHHBIX TPYHTOB CABHIY MO
TIOBEPXHOCTH CMEpP3aHnA R, W pacueTHbie CONPOTHBIEHHA
Mep3asiX 3aTOPOBAHHLIX TPYHTOB CABHIY N0 FPYHTY WM
TPYHTOBOMY PACTBOPY Ry

PacuetHbie 3HaueHUs R, Ry Ro, Klla, nipy Temnepatype rpytta, °C

[pynrst

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

croiab4aroro byHnamenta R

PacueTHeIe NaBNEHNS Ha Mep3INe 3aTOP(MOBAHHHIE IPYHThI MO NOAOMBOH

ITecuansle: T
0,03</,<0,1 130 | 180 | 250 | 350 | 550 | 700 { 900 {1000 |1200|1500]1700]1900
0,1<Ln<03 80 | 120 | 190 [ 300 | 430 | 500 | 600 | 700 | 860 |1000{1150{1300
03<lm<0,5 60 | 90 130220 310|400 | 460 | 550 | 650 | 750 | 850 [ 970
I'nuHucrere:
0,05<n<0,1 80 {120 {200 | 320 { 480 | 590 | 700 | 850 [1000]1100{1300(1500
0,1<7,<03 60 | 90 | 150 | 250 | 350 | 420 | 540 | 620 | 700 | 820 | 940 | 1050
03<L,<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
PacqeTHEIE CONIPOTHRIEHHUA MEP3NBIX 3aTOP(POBAHHBIX [PYHTOB CABHIY
TI0 NOBEPXHOCTH CMep3aHus R,y
Tlecuansle:
0,03<Lm<0,1 50| 70 | 90 | 100 130|160 | 160 | 180 | 210 | 250 | 280 | 320
0,1 <,<03 30 (40 { 50 [ 70 | 90 | 110|120 | 140 | 160 | 190 | 220 | 240
03<I,n<0,5 20 130 |40 | 60 | 70 | 80 | 90 | 110 {130 | 150|170 | 190
I TUHHCTBIC:
0,05 <1,,<0,1 20 140 | 60 | 80 | 100{ 110|130 | 150 | 180 | 200 | 230 | 270
0,1 <Ln<03 10 120 | 3050|6070} 90 | 100|120 | 140 | 160 | 180
0,3<L,,<0,5 5 10 { 20 [ 30 | 50 | 60 { 80 | 90 | 100 [ 120 | 140 | 160
Topd 3 5 8 | 25140 |50 | 70| 8 | 90 {110} 120 | 140
PacdeTHBIe CONPOTHBIICHHA MEP3BIX 3ATOP(POBAHHEIX TPyHTOB CABHTY MO TPYHTY
WJIA TPYHTOBOMY pacTBopY Ry
Tlecuanste:
0,03<,,<0,1 30 | 60 | 100 | 140 [ 160 | 190 | 230 [ 250 { 270 | 310 | 330 | 350
0,1<1,<03 10 ] 30 { 50 | 70 | 110 ] 120 130 | 150 | 180 | 200 | 230 | 260
03<1,n,<0,5 8 12040 60| 80 | 90 | 100|120} 140 | 150 | 180 | 210
T nunucTHIE:
0,05<1,,<0,1 20| 50 | 70 | 90 | 110|120 { 140 | 170 | 200 | 250 | 270 | 300
0,1 <Lm<03 5 13040 50|70 |8 {100|110] 130 | 180 | 190 | 200
03<Ln,<0,5 3 120(30)40)60) 70} 90 (100110 140150170
Topd 2 {10(20130]40 | 60 | 80 | 90 | 100|120} 140 | 160
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Ta6nuua B.13 - HopmaTuBHble MpeleJbHO AJHTEIbLHBbIC 3HAYCHHA YACJBHOrO
cuennenns c; (xIla) m yriia BHyTpeHHero TpeHus @ (rpap) ans
Mep3/ibiX FPYHTOB M KOHTAKTA IPYHTA CO CKaNoil

OGosnadeHus XapaKTepHCTHKH rPYHTOB IIPH TEMNEPAType rpyHTa, °C
I'pyHTHl | XapaKTepHCTHK
TPYHTOB -05|-1,0}-15|-20)-25]|-30|-35]-40;-50]-60]|-80
Iecuaneie cL 80 | 110 | 140 { 170 | 200 | 230 | 250 | 300 | 360 | 420 | 520
(03 28 | 28 | 30 | 30 | 32 32 32 32 33 33 33
Konrakt e 70 | 90 | 120 | 150 | 180 | 200 | 220 | 270 | 280 | 330 | 410
TeCYaHBIX
TPYHTOB CO oL 16 16 17 17 18 18 18 18 19 19 19
ckanoi
[nunucTrIe ¢ 50 | 80 | 110 | 140 | 180 | 210 | 240 | 280 | 320 | 390 | 530
oL 14 | 16 18 | 20 | 22 | 23 | 24 | 25 | 26 | 27 | 28

Tabnuua B.14 — HopmaruBHbIe 3HaYeHHs YREJTLHOIO cuenjeHusn cg (kIa) m yraa

BHYTPEHHEr0 TpPeHUsi Qg (TPal) OTTAMBAIOMIEro IJIMHACTOrO
rpyHTa
OBosaenms XapaKkTepHCTHKY IPYHTOB NPH 3:-;5;{::33 AOKa3aTeNnd TeKkywect Iy, fonu
XBpAKTCPHCTHK [PYHTOB 0.25 035 0.5 0,625 0,75 1,00
¢ xlla 21 19 17 15 13 9
@1, Tpan 32 28 23 19 14 5
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IIpunowxenve I
(o6n3aTennHOE)

CpeaneronoBas TeMneparypa 1 rjy6iHa ce30HHOro OTTAHBAHMS M NPOMEP3aHNS
rpyHTa

I'.1 HopmartyBHas riyOHHA CC30HHOTO OTTAHBAHHS IPYHTA dyn, M, OTIPEACIACTCA MO
JaHHbIM HaTypHbIX HaGmoAeHuH o opmyne

(T m "be) Y,m
(Ta- be) by

rae '» — HanOobias ITyOMHA CE30HHOTO OTTaMBAaHWA IPYHTA B FOJOBOM NEPHOLE, M,
yCTaHABAMBaeMas 1O JaHHBIM HATYPHEIX HaOMIONEHHH B COOTBETCTBHH
¢ 'OCT 26262;
Tyr— TeMIIEpaTypa Hauasla 3aMep3aHus rpyHTa, °C, onpeenieMas no NpHIoKeHUu1o B;
Tihm ¥ thm — COOTBETCTBEHHO CPERHAS N0 MHOPONETHHM JaHHEIM TeMIepaTypa BO3ALyXa 3a
NEPHOL TONOMHUTENBHEIX Temneparyp, °C, W TNpOAODKUTENHHOCTH ITOTrO
neprona, 4, npudumaemsle no CII 131.13330, npuyeM s KIHMaTHYECKHX
nogpafionoB IB m II' 3navemusa Tym M fpm ClEOyeT NPAHHMATE C
ko3¢ uuuentoMm 0,9;

Tin ¥t — COOTBETCTBEHHO  CpelHAs  Temnepatypa Bo3dyxa, °C, 3a  mepHon
TIOJ0XKHUTEABHBIX TEMIICPATYp K MPOJOMKHTEIBHOCTh 3TOr0 MEPHOAR, 4, B TOJ
IpOBEACHHA HaGIIIOACHNH, IPHHIMAaEMBIE IO METCOAAHHBIM.

I'.2 HopmaruBHas riyOuna CE30HHOTO NPOMEP3aHUA TPYHTA df,, M, ONPENENAETCA N0
tdopmye

dpn =dp, , (.0

(Trm=Tor ) trom
(7r-Ts )1y

rae  dy—-Haubonbinas rayGuHa Ce30HHOTO NPOMEP3aHWA TPYHIA B TOJOBOM MEpHOZE, M,
yCTaHaBnuBaeMass [0 JAHHBIM HAaTYPHHIX HaOMIONEHHH B COOTBETCTBHH
¢ T'OCT 24847,

T ¥ try — COOTBETCTBEHHO CPE/HSA 1O MHOPOJNETHMM JaHHBIM TemrepaTrypa BO3myXa 3a
NIEpHOA OTPHLATENBHBIX Temmepatyp, °C, W NpONOMKHTENBHOCTh ITOTO
nepuona, 4, npuauMaemsle no CIT 131.13330;

Tr 1 t;~ COOTBETCTBEHHO CPelHAA TEMICpaTypa Bo3nyXa, °C, 3a mepHol OTPULIATENBHBIX
TeMIepaTyp H HPOAOIKHTENbHOCTh 3TOTO INEPHONA, 4, B ToJd NPOBEACHHS
HaOmoaeHHH, TPUHHMaeMBIE N0 METCOAAHHEIM,

I3 Ilpu OTCYTCTBHM [HAHHBIX HATYPHEIX HaOMIOZCHMI HOPMATHBHYIO TIiyOuHY
CE30HHOTO OTTAaWBaHUS 'PYHTA dy, 4, M, HOIYCKACTCA ONPENEIATE 110 hopMyIe

2y, (J;h,c B bf) ne +(£}2 ____Q__ r.3)
q 20) 29

d fin = f (FZ)

thn =
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roe
0= (o, 25-5':'1'—‘)(2;, =Ty ) kA Crtipe T4
q=L, +(%/:—c’0>1}[cth (T ‘Qf)‘cf (76 ‘7},])]; T.5)

Tyr— 06o3HaueHuUe TO Ke, 4To B popmymnax (I.1) ~ (I".2);
Tipc — pacyeTHas TEMIEpATypa NOBEPXHOCTH IPYHTa B NETHHUI nepuon, °C, onpeaensemas no

dopmyne
The=1,4 Tpm+2,4 °C; I.6)
{h,c — PACYETHBIN TIEPUON TTONOKHTENLHBIX TEMIIEPATYD, 4, OlpeaeaseMbiit o popmyne
tone = 1,15¢pm + 0,11y; T.7n

t ~ Bpems, MpuHuMaeMoe pasrbiM 1,3-107 ¢ (3600 w);
t, — Bpems, HpHHAMaeMoe paBrEM 2,7-107 ¢ (7500 u);
To—pacyeTHas CDEAHETONOBax TEMIEpaTypa MHOTONETHEMep3ioro IpyHTa, °C,
onpenensemas no I'.8;
A ¥ Ay — TETLIOTIPOBOJHOCTH COOTBETCTBEHHO TAJIOT0 U Mep3Noro rpynTa, Br/(m-°C);
Cin 1 Cy— 06beMHAs TEMIOEMKOCTE COOTBETCTBEHHO TAJIOFO H MEP3NIoro rpyHTa, Jix/(mM>-°C);
ki ~ KO3(QOUIMEHT, NPUHUMAEMBIX I8 NECYaHBIX TIPyHTOB paBHeM 1,0, a mma
IIMHACTBIX ~ 1o Tabnuue .1 B 3aBHCHMOCTH OT 3Ha4eHHA TeruoeMkoct#t Cr u
cpenHell TeMnepaTtypsl rpyHTa, °C, onpeznenseMoli o gpopmyie

T=(Tp-Ty ) (tme /1 -0,22); (T'.8)

L,-Tennota TasHua (3aMep3aHus) rpyHTa, [DK/M’, ONMpeleafeMas IO NPWIOKEHMIO B
TIpH TeMmmepatype rpyHTa, pasHoi 0,5T , °C.

Tab6unuua Il — Koapdpuunenr ky,

o 3uavenns X0dddummenta k,, mpu o6beMHo# Temmoemxoct Cp, Jbk/(M*°C)
Temneparypa, °C 13:10° 1,710° 2110° 2,510°
-1 6,8 59 5.3 5,0
-2 5,2 4,5 4,0 3,7
-4 3,7 3,2 2,8 2,5
) 3,0 2,6 23 2,1
-8 2,5 2,2 1,9 1,6
~10 1,8 1,6 1,4 1,2

I".4 HopmaTrBHas riiyOMHa CE30HHOTO NPOMEP3aHHA IPYHTA df,, M, OTPEAENAETCA MO
tdopmyne

din=

0o \Tyr =T 0 )8
\/ f( of f!m) Sfam , (rv.g)
9

n
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rae
q2=Ly=0,5C/(Tym — Toy), (.10

30€Ch L, ~ TEMI0Ta 3aMEP3aHHA TPYHTS, Jok/™®, onpezpenseMas 110 MpWIOKeHHIO b
npu Temneparype rpyHra pasna 0,5(T;, — Ty, °C.

OcTanbHele 0603HaYeHus T€ Xe, 4To B popmy.e (I".2).

I''5 B cnyvasx, xorfa IpeXycCMaTPHBAaIOTCH BEPTHKANBHAS TUIAHHPOBKA TEPPUTOPHH
TIOJCHINKOM, pery1MpoBaHue OBEPXHOCTHOTO CTOKA M APYTHE MEPONIPHATHSA, NPHBOIAILHE K
TIOHHKEHHIO YPOBHS NOX3EMHBIX BOJ, 3HAYEHHA TEIUIOGHM3UMECKHX XapaKTEPUCTHK IIpH
pacueTe HOPMATHBHBIX TIJTyOHMH CE30HHOTO OTTadBaHHA M INPOMEP3aHHA TPYHTOB MO
tdopmynam (I'.3) u (T'.9) caexyeT nIpHHAMATD IIPH BIAKHOCTH 'PYHTA, PABHOM:

IUIA KPYTTHOOGIIOMOMHBIX TPYHTOB v..cvvvevrsrenserssissnsmnesnessassssissscsssorsisessesessases versnvernnenss 0,04

» TECKOB (KPOME TIBLIEBATBIX) cvevevevreranes v et re e veerrnrenennens 0,07
» TECKOB IBUICBATBHIX ...

» TJMHHUCTBIX TPYHTOB....euunee reeee oo r e ey at e reeraeen veernene Wpt0,515
» 3aTOPDOBAHHEIX TPYHTOB.ivevirvmersrsrsrsvsrsrsenneesirosens e . e 11w,
rae I, ¥ w, — COOTBETCTBEHHO YHCI0 IVIACTHYHOCTH M BJAXHOCTH TDYHTa Ha TIpaHuue

MIACTHYHOCTH.,
I".6 PacueTHas riryOMHa CE30HHOrO OTTAMBAHHA dy M pacHeTHas NIyOHHa CE30HHOro
TIPOMEP33HUA IPyHTa df ONIpeIeNAoTeA 110 Gopmyaam:

Ay =kpdp s r.11)

dr= kidgp, (r.12)

A€ dyi,n ¥ df, — HOPMATHBHbIE ITyOHHBI COOTBETCTBEHHO CE30HHOTO OTTAUBAHHA M CE30HHOTO
IIPOMEP3aHHs IPYHTA;
k's 1 ky — x09DOHULMEHTE!  TEINIOBOTO BIUSHHA COOPYXCHHA, NPHHHMaeMble [0
tabmnue I'.2,

Tab6nnua .2 - Koappuunentsl u &y,

CoopyxeHust k' ky
3nanud K coopyxeHus 0e3 X0M0IHOrO MOANONbS ~  |B cooTBEeTCTBHH ¢
TpeGoBaRUAMH
CIT22.13330
31aHNs ¥ COOPYIKEHHA C XOAOAHBIM NOANONbEM:
Y HapYXXHEIX CT€H ¢ OTMOCTKaMH, HMEIOIMMH acasibToBOE ¥ TOMY 1,2 -
noAoGHOE NOKPHITHS
Y Hapy>KHBIX CTEH C OTMOCTKaMH 6e3 achanbTOBBIX NOKPHITHI 1,0 -
Y BHYTPEHHUX OHOp 0,8 -
MocTsl:

NPOMEXYTOYHBIE MACCHBHBIE OLIOPEI ¢ hyHIAMEHTAMH MEIKOTO
3aJI0XESHNA WK (DyHIaMEHTaMH U3 CBa U cBaii-cTonGoB ¢ NAKUTOH
(pocTBEpKOM), 3ari1yOICHHOI B IPYHT NPH WIKPHHE onop o dacany:

oT2 g0 4™ 1,3 1,2
4 M u Gonee 1,5 1,3
NIPOMEXYTOUHEIE CTONGUATHIE H CBaliHbIE OIOPLI, PAMHO-CTOCYHbIE 1,2 1,1
ONOPH ¢ pYHAAMEHTAMH MEKOT0 3aT0KEHNAA
00CBINHBIE YCTOH 1,0 1,0
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Oxoruanue mabnuywr I'.2

MNpumewanus

1 [aunele TaGmuubl He pACHpOCTPAHAIOTCH HA CIy4aH NDHMEHEHMs TETIOH3ONALMM M JAPYTUX
CNCUNABHEIX  TEIUIO3AIMMTHLIX  MCPONPHATHHA  (BEHTUIMpYEMBIE M TEIUIOH3ONMPYIOUIHE TNOACHINKH,
OXNaxK/aKoIKe yCTpoHcTBa H T. 1.).

2 Jlns ycToeB MOCTOB, OGCHIMAHHLIX TECHAHEIM FPYHTOM, 3HAueHMA k' ¥ ky CleZyeT NMPUHWMATb 1o
J@HHBIM TCILIOTEXHHYECKOro pacyeTa, HO He MeHee 1,2.

I'7 HopMmaTuBHOE 3HaueHHe CpPEIHEIOJOBOH TEMHEpPaTypsl MHOTONETHEMEP3NIOro
rpynta To, ONpexenserTcs MO JAHHBIM ITOJIEBBIX H3MEPEHHH TeMIepaTypsl TIPyHTOB B
coorBeTcTBUH ¢ ['OCT 25358 Ha ONBITHBIX TAOMAAKAX ¢ ECTECTBEHHBIMH YCIOBUAMH.
Honyckaercs 38a4yenue To, MPUHAMATL PAaBHBIM TEMIEpAaType rpyHTa Ha riaybune 10 M ot
NOBEPXHOCTH.

I'.8 PacueTHas cpenneronoBas TeMIlepaTypa MHoronerHemepanoro rpyara Tp, °C,
YCTaHaBIMBACTCA HAa OCHOBAHHM MPOTHO3HBIX PAacyeTOB U3MEHEHUS TeMIIEPaTyPHOrO PeXHUMa
TPYHTOB Ha 3aCTPaHBaeMOI TEPPUTOPHH.

Jomyckaercs onpeaensts 3Hagenne Ty, °C, no popmyine

1 dth,n
To=—~ (Tf,m—nf)tf'm+Lvd,,,‘,, St R | [+ Ty (.13)
y f

TA€ ¢, — NPOAOKHTEALHOCTD FOAa, NPHHUMAEMan paBHOR 3,15-107 ¢ (8760 u);
Tim Y tm — COOTBETCTBEHHO CpPEIHAA 1O MHOTOJIETHUM JaHHBLIM TEMIepaTypa BO3IyXa
B Me€pHOL OTpHLATeNbHBIX TeMmmneparyp, °C, W NPOROIKHTENBHOCTH ITOrO
nepHoAa, ¢ (1), mpurumaemsie mo CIT 131.13330;
dinn — HOPMATHBHAA TyOMHA CE30HHOTO OTTaWMBAHMA, M, /IS NpPeABapUTEBHBIX
pacyeToB OMyCKaeTCA MPHMHUMATE o pucyHkamu .1 1 I.2;
L, - Teruiora TasiHuA (3aMep3aHKs) TPYHTA, ,ZI;K/M’, omnpeenseMas 1o NpHIoKeHHIo b;
R; — TepMudecKoe CONPOTUBIICHUE CHETOBOTO MOKPOBA, M* - °C/Br, oIpeeaaeMoe 1o
Gopmyie
Ro=d /A, T.14)

TI€ ds — CPEeHEe3MMHAA BHICOTa CHErOBOTO INIOKPOBA, M, IPHHHMAEMas 110 METEOAaHHBIM;
As — CPEIHE3NMHSAS TETIONPOBOIHOCTH CHEroBOTO NMOKpoBa, BT/M® « °C, ompenensiercs
no dopmyne

Mg =my(0,18+0,87p,), (T.15)

TI€ my — NEPECUETHBIA MEOXKHUTENb, IPHHUMAaeMBbl# paBHBIM 1,16 M Bt/(T - °C);
ps — CPCIHE3UMHASA  IUIOTHOCTH CHETOBOrO  TOKpOBa, e, TpUHMMaeMas 1o
METEOAAHHEIM.

Ilpumevanus

1 B paifoHax cO cpemHe CKOPOCTBIO BeTpa B 3MMHHIA NIEPHOJ CBBILIE 5 M/C PaCCYUTAHHOE MO opMyTe
(I'.13) 3nauenue R, cnenyer yBenmwuwsars B 1,3 pasa.

2 Ecym nipu pacuere mo dopmyne (I.12) Ty > Ty 10 cnieayer npunumats To= Ty
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Hpunoxenue JI
(o6s3aTeabHOE)

Pacver TeMIepaTyYpHOro peKHMa BEHTHIMPYEMOT0 NOATOIbS

A.1  TemmepaTypHelf peXMM  BEHTHIMPYEMOTO TOAMNONbSA  XapaKTepu3yeTcd
CpeaHerofoBol TemmepaTypod Bosmyxa B moamnombe I, YCTaHABIMBAEMOM pacuyeToM B
38BHCHMOCTH OT NpPEXYCMOTPEHHOrO MPOEKTOM 3HAYECHMA CPEeIHErof0BOH TeMIepaTyphl
MHOT'OJIETHEMEP3IIOTO TPYHTa Ha ero BepxHe#l nosepxHocty T (7.2.8), TernoBoro pexuma
COOPYXEHHUS M PEXUMA BEHTHIMPOBAHHS MOAMOIE.

J.2 CpenHeromoBas TemrepaTypa BO3OyXa B BEHTHIMpPyeMoM mnomnoise Teq °C,
obecnieunBarolas  NPEOYCMOTPEHHYI0 B NPOEKTE  CPEAHErOJOBYIO  TEMIEpaTypy
MHOTOJIETHEMEP3NOTo FPyHTa Ha €ro BepxHed mosepxHoctH T, °C, BbluMCAfeTcs MO
tdopmyne

Tc.a =koTg» (ﬂl)

e ko — ko3hdunuenT, npuruMaemert no Tabmuue J1.1 B 3aBMCHMOCTH OT 3HadeHU# Iy
u Mg/ A,
THE !, — IPONODKHTENBHOCTh I[IEPHONA C  OTPHUATENbHOM  CpeqHecyTOMHOH
TeMIrepaTypoii Bo3yXa, cyT, npuruMaemas mo CIT 131.13330;
A1 Agy — TEIIONPOBOIHOCTH COOTBETCTBEHHO MEP3JIOT0 ¥ TA/IOTO MPYHTOB,

Tab6nuua /.1 — Koadppuuuent ko

wy 3naveHns koIddummenta ky mpw ¢, cyT
/! 200 225 250 275 300
1,0 1,0 1,0 1,0 1,0 1,0
1,1 0,87 0,96 0,98 0,99 1,0
1,2 0,78 0,93 0,97 0,99 1,0
1,3 0,72 0,90 0,96 0,99 1,0

J.3 Cpennerogosas TeMmnepaTypa MHOTOJNETHEMEP3NOro TpYHTa Ha ero BepxHel
noepxHoctH T, °C, ompexgensercd pacueToM IO YCHoBHIO obecnedeHus TpeOyeMbix
3HaueHW pacueTHON TeMrepaTypsl TPYHTOB B OCHOBaHMM coopyxkeHus (7.2.7) ¢ yduerom
MEp3IOTHO-TPYHTOBBIX M KIHMAaTHYECKHX YCJIOBHH y4acTka CTpoMTenbcTBa. Jomyckaercs
NpUHEMATh 3HaveHue T no tabiune /1.2 B 3aBHCHMOCTH OT CPeJHErOf0BOH TeMmepaTyphl
rpyHta To, mupunsl coopyxeHus B W riuyOunbl 3anoxenns (QyHIAMEHTOB z ¢ Y4ETOM
TEMIIEpaTyphl Hayala 3aMep3anus rpyHTa Ty

Tab6auua .2 - 3Hauenne Temneparyp

3naveHns Ulnpusa 3uavenns, °C, R1s yHAAMEHTOB
Ty~Tyr,°C | coopyxerms B, u cronbuareix Npu royGuue caaliHbIxX mpu rry6une
3aNI0KCHUA Z, M 3AIONEHUR 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
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Oxonuanue mabnuyor 1.2
3HayeHus Iinpuna 3uavennd, °C, ma GyHnaMeHToB
Ty~Tpr.°C | coopyxenus B, m cron6uarsix np riryGrHe CBAHEIX NpH LTyGHHE
IQI0KEHNA Z, M 3RMIOXKEHHUSA 2, M
1 3 5 7 10
-2 12 -9 -2 -3 -1,5 ~1
24 -7 -2 -3 ~2 -1
-5 12 -6,5 ~1 -1 ~1 -1
24 -6 -1 -2 ~1 -1
-8 12 -3 -1 -1 -1 -1
24 —4 -1 -1 -1 -1
Mpumevanus
1 TnybuHa 3anoenus (YHIAMEHTOB z OTCUMTHIBACTCH OT YPOBHA BEpXHeH TOBEPXHOCTH
MHOTOJICTHEMEPRIIOTO IPYHTA.
2 Ilpu cpenneronosol TeMnepaType HapYXHOTO Bo3AyXa To,, Bbie TaGMMYHBIX 3HAYEHWH B pacuerax
cnexyer npuumarte 7o =T, .

J.4 VYcranosneHHas pacuerom mo J{.2 cpe;HeronoBas TeMmeparypa Bo3fyXa B
noxnonse T, NPH €CTECTBEHHOM BEHTHIMPOBAHWM IIOATONbA 32 CUET BETPOBOIO HANOpa
ofecrieynBaeTca oAGOPOM MOIYA €ro BEHTHIMPOBAHHUS M, ONPEAENAEMOr0 COOTHOMIEHHEM

M=A4,/4s, A2)

rae A,— 18 TONNONMA ¢ TPOLyXxami — OOMIas NJIOMAXH TNPOLYXOB; AN OTKPHITHIX
TIOATIONHH — NJIOWIAb, PABHAA TIPOH3BEACHHIO IEPHMETPA 31aHHA Ha PACCTOAHHE OT
TIOBEPXHOCTH IPYHTa MTH OTMOCTKH 10 HH3a POCTBEPKA CBAfHOro dyHIaMeHTa Win
dbyHmaMeHTHBIX Gaok, M%;
Ap— NIOWA/H 31HKA B IUIAHE 10 HAPYKHOMY KOHTYDY, M2,

Mpumewanue— [Ipy OTHOWCHKUA BRICOTHI MOAMOMbA A, K INMPHHE 34aHug B meHee 0,02 crexyer
TIPMMEHATH BEHTHIALIMIO C MEXaHHYECKHM 00y KACHHEM.

A5 Moxyas BeHTHAMpoBaHMA M, HeoOxomuMbIi ana obecredeHus pacyeTHOH
TEMIICPATypbl BO3AYXa B [MOANOILE Tc,a npH €ro eCTeCTBEHHOM BEHTH/IUPOBAHHH,
BBIYHCIACTCA N0 QopMYyJie

Tin—Tea (ca out)x +& '
=k 077R0CkVa(ca nul) l+2x“ (113)

rae k. — ko> PHIMEHT, MPUHUMaeMbIl B 3aBUCHMOCTH OT PAcCTOSHHS MEXIY SHaHHAMH d
¥ ¥X BBICOTOH /1, PaBHBIM:
1,0 mpua > 5h
1,2npua=4h
1,5mpua<3h
T, — pacueTHas TeMIepaTypa Bo3lyXxa B riomerieHHn, °C;
Tow — CpenHerofoBas TeMIepaTypa HapyKHOro Bo3ayxa, °C;
Ro — COTIOTHBIIEHUE TEMIONEpEae IEPEKPHITHA HAA NOANOTbeM, M>-°C/BT;
C, - o0beMHas TENMNOEMKOCTb BO3AYX@a, NpHHHUMaemas paBHo# 1300 JI)K/(M3-°C);
— 0606meHHbIH aspoaHaMueckuii KO3(DGOUUMEHT, YYHTRIBAIOUMI AaBlcHHE BETPa
U THADABIMYECKHE CONPOTHBJICHMS, NPHHMAMACMBI DaBHBIM: JUIS COOPYXKEHHH
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npsMoyrosHoit dopmsl — k, = 0,37; I1-0o6pasHoit dopmel — &, = 0,3; T-obpastioit
dopme1 - k, = 0,33 u L-o6pasnoii dopmsl — &, = 0,29;
V. — cpemHsas ronosas CKOpOCTb BETpa, M/C (M/4);
¥ — GespasMepHblil MapaMeTp; IS OTKPHLITHIX MOANONHI NpHHUMaercd paBHbiM 0; 1d
HOANONHIA ¢ POAYXamH onpeelsercs no gopMmyse

x=22 4

»

rae A, — Naowaas NOKONA MWis NOATIONAN ¢ MpoAyXaMHu, M
R, — conpoTtuBnenue Temonepeaaye oK, M*-°C/BT;
& — mapaMeTp, YMMTHIBAIOUMH BIMAHHE PACNONOXEHHBIX B TOANONLE KOMMYHHKALHH
Ha ero TenJoBoii pexum, °C, onpenenseMeiit o Gpopmyie

izl
&= B Ty Tea) o @)

TZie n — 9uclo TpyGonpoBonos;

1, — IMHA j-ro TpyGonpoBoaa, M;

T, — TeMriepaTypa TeTIOHoCHTeNA B j-M TpyGonposone, °C;

tp,; — BpeMs paboTEI j-ro Tpy6OMpOBOAA B TCYEHHE rOAA, CYT;
f, — IPOJIOJKUTEABHOCTE TOJIa, paBHas 365 cyT,

Ry, — COMPOTHRJIEHUE TEILIONEPEaAUe TEMIOM30MALMH j-ro TpySonposona M-°C/BT;
i — K03 OULHEHT FOTEPY Haropa Ha OTAENBHBIX YYaCTKaX NOANOIbA, IPHHHMAEMbIH 110

Tabmuue [.3.

Ta6auna 1.3 - Koadpduunenr y,

Y4acTOK NOANONbA %
Bx0 ¢ Cy>KeHHeM noToKa 0,50
YKamo3uitHas pemerka 2,00
Mosoport notoka Ha 90° 1,32
Bx0/ ¢ pacIlHPEHHEM TTI0TOKA 0,64

78



CH 25.13330.2012

Hpunoxenne E
(oGa3aTeanHoe)

Pacuer ocROBaHMMH NPH CTPOHTEILCTBE M0 cNOCofy cTabHIN3aHN BepXHei
NOBEPXHOCTH MHOFOJIETHEMEP3IbIX TPYHTOB

E.1 TIlpu crpoutensctse mno cnocoly crabunusauuM BepxHell MOBEPXHOCTH
MHoronerHeMepsnoro TpyHTa (6.4.4) rioyOuHa 3amoxeHHs OYHIaMeHTOB ¢ JODKHA
YROBIIECTBOPATE YCIOBUIO

hp—-22d2dp+1, (E.D)

e hy, — rnyOuHa 3ajieTaHys BEPXHEH MOBEPXHOCTH MHOTONETHEMEP3NIONO IPYHTa Ha Ha4aslo
9KCILTyaTallHH COOPYKEHHS, M;
dy» — HOpMaTUBHAA TITyOHHA CE30HHOTO POMEP3aHHUS PYHTa, M.

E.2 Pacder ocrosanuit (ynnameHToB no Hecymled crnocoGHOCTH M AedhopMauam
CNeLyeT NpOM3BOAMTL B COOTBETCTBUM ¢ TpeGoBanmamu CIT 22,13330, CIT 24.13330,
HACTOALIETO CBOJA PABHIL.

IIpoBepky (yHAaMEHTOB Ha YCTOMUMBOCTD M MNPOYHOCT Ha BO3ZEHCTBHE CHUN
MOPO3HOrO MY4EHHS TPYHTOB HEOOXOAMMO NpPOM3BOAMTH coriacHo 7.4.1-7.4.5, npuHuMas
PacyeTHYIO I1yOHHY CE30HHOTO MPOMEP3aHUs TPYHTa dr = dp, +1, M.

E.3 Tpebyemrlii TeMmepaTypHeli pPEeXUM TIDYHTOB OCHOBaHMil obGecmeunBaeTcs
XOJIOAHBIM MOAMNONBEM, MOIY/Ib BEHTHIHPOBAHHA KOTOpOro M ompelensercd no ¢popmyie
(1.3), npuHHMas CPEIHETO/IOBYIO TEMIIEpaTypy Bo3AyXa B noanoase I,q, °C, pasHoit

A
Tpp=—2-(Tp=Ty) +TyL1, E2)
Ay

rae By— xodpduLmenT, onpenenseMbii no rpaduxam pucynka E.l B 3aBHCHMMOCTH OT
3Ha4yeHHt napaMeTpoB & Yy, onpeaeniemblx no popmynam

&= (drn + 1)/B; (E.3)
A (e —To)t,
;= _f_Lb{)T"__, (E4)

TJe ¢, — PACHETHBIM CPOK IKCILTyaTaLMy COOPYHeEHHs, ¢ ().
OcransHble 0603HaYEHH Te Ke, 4To B hopmymnax npuiaoxenns 1.
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Pucynox E.1 - Tpadakn 119 onpenenenus koddpdunuenta By

E4 Tlonoxenwe BepxXHeH NOBEPXHOCTH MHOFOJICTHEMEP3NOro TIpyHT2 noA
coopyXeHueM npu npunsatoil E.3 pacueTHol TemnepaType Bo3AyXxa B NOANONBE T¢,q HOMKHO
ObITb TMPOBEPEHO pacyeToM MO FNyGMHE OTTaMBaHMs FPYHTa NOX COOpykeHueM K,
onpeaensieMoi B COOTBETCTBMH C ykasaHuamu K.5, npunnmas 8 dopmyne (K.15) 3nauenue
Tip=Teq+ 1,1, °C n xoadpunmest az = 0.

B ciy4ae, ecan npu nogyueHHoON pacueToM riiyGuHe oTTanBanmd rpyHTa H (cuutas ot
NIOBEPXHOCTY MHOTOJIETHEMEP3IOTO TIPYHTa), OCAAKa OCHOBAaHWA TNPEBHICMT TpPEeAEenbHO
HOOMYyCTAMOE  UIA  JaHHOTO  COODYXKEHMA  3HaYeHHe, CleNyeT MpEXyCMaTpUBaTh
AOMOJIHATEILHEIC MEPOTIPHATHA 110 PEryIMPOBaHMIO IilyGHHbI OTTAHBAHWUA OCHOBAHUS,
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HMpuiaokerue XK
(pexomMenxyemoe)

Pacuer caifHbIX ()yHAaMEHTOB Ha JeficTBHE FOPH30HTAIBHBIX HATPY30K
H BO3JeHCTBHI

XK.l Hdaunoe mpuioxeHHe He OTHOCHTCA K pacueTy cBaiHBIX QYHIaMEHTOB Onop
MOCTOB Ha JeliCTBHE TOPH3OHTANBHEIX HArpPy30K, KOTOPHIM  C/leAyer MPOM3BOAHTL B
cootseTcTBMH ¢ TpeGoBanHamu CIT 35.13330 ¢ yuerom yxasanuii 12.17.

.2 TIpu pacuere cBaitHbIx QYHAaMEHTOB Ha NeHCTBHE FOPU3OHTAIBHEIX HArPy30K (CHI
W/ MOMEHTOB) M BO3JACHCTBUH (TEMIEPaTypHOro PacUIMPeHHs POCTBEPKA H 1IP.) cledyeT
PaccMaTpyBaTh CACLYIONIHE PACYESTHHIE CXEMBL:

cxema 1 - cBas OrpyxeHa B TBEPXOMEP3MBIH IPYHT, ITyOHHA CE30HHOTO OTTAMBAHUA
KoTOporo dy < 5b, roe b — pasMep NOINEPEYHOTO CEYEHHS CBaW B HANPABNCHHM AcHCTBUA
TOPH3OHTANILHON CHIIBI; CBas MPHHHUMAETCH JKECTKO 3a/IeIaHHOR B OCHOBaHME Ha riyOuHe
dyit1,5b, COMPOTHBIECHNE PACTIONOKEHHBIX BHILIE CHOEB IPYHTA HE YYUTHIBACTCH,

cxema 2 — cBas NOTPYXKEHA B TBEPAOMEP3NLIH IPyHT, Iy0HHA CE30HHOTO OTTaUBAHUA
KOTOpOTO dyy > Sb, yCIOBHA 3aJI€/IKH CBaM T€ XKe, YTO M B cXeMe 1, 2 BEILIEPACIIONOKEHHbIE
TPYHTBl PaccMaTpUBAalOTCA Kak JHHelHO-medopMupyeMad cpena ¢ KodduuueHToM
ECTKOCTH, BO3PACTAIOWINM [IPONOPLUHOHATIBHO FyGHHE B Mpefesax KaxAoro OJHOPOJHOTO
Cl10%; 3Ty CXeMy JIOMYCKaeTCsl TakXKe NMPHHUMATh NPH dyy < 5b, €C/iM Ce30HHOOTTaHBAIOLIMHA
CJIOM CNOMEH MANOBIaKHBIMH KPYMHOOOJIOMOYHBIMM W MECYAHBIMH TPYHTAMH CpEAHEH
IJOTHOCTH M INIOTHBIMH, @ TAKKe IVIMHKCTHIMH 'PYHTaMH C MOKA3aTEAeM TEKYYECTH B TajIoM
cocrosuuu I <0,75;

cxeMa 3 — cBasg INOIPY)XeHa B IUIACTHYHO-MEP3BIM TPYHT, a TaKkKe B CIy4asx
WCIO/IB30BAHNA MHOTOJIETHEMEP3IBLIX TPYHTOB B Ka4eCTBE OCHOBaHHA no mpuamumy II;
OKpYXAIOLME CBAl0 TPYHTHl pPAacCMATPHUBAIOTCA KaK JuHeHHO-IedopMUpyeMas cpena c
K03 HLUHEHTOM HKECTKOCTH, BO3PACTAIOINMM TNPONOPIMOHANBHO TIyOMHE B Ipexesax
KaXI0ro OXHOPOJHOTO CJI0K.

.3 Pacuer cBalf 0 yKa3aHHBIM CXeMaM BBINOJIHSACTCS B COOTBETCTBHM C YKA3aHHAMH
CII 24.13330 wncxons M3 ycnoBHOH ITyOMHBI NOTpYxeHHA cBal, paBHOH dy+1,5b mpu
pacyerax no cxeMam 1 1 2 u paBHo#t ¢akTHIeckoli riybuHe NOrpy>XeHUs CBaH MPH pacueTax
Mo cxeMe 3, OTCUMTBIBAGMOH OT TOBEPXHOCTH IPYHTa NpPH BHICOKOM POCTBEPKE M OT
TIOZIOIUBE! POCTBEPKA — MPH HU3KOM POCTREPKE.

ITpu pacyetax no cxeMe 2, a Taioke 1O cXeMe 3 B ClTydasx, KOria MHOTONETHEMEDP3Ibie
IPYHTH HCIONB3YIOTCA B KaYECTBE OCHOBaHWA No npuHummy II, Benmumny xodddumuenta
NpoNOpUMOHaNbHOCTY K, ONMKMCHIBAIOIIEro JuHeiiHoe BospacTanue ¢  raybuHoil
KOI(DGUIHEHTa KECTKOCTH, OKPYKAIOMETO CBAKO TPYHTA, NMPUHMMAKOT B 3aBHCHMOCTH OT
upma rpyHra no CIT 24.13330. IIpm stoM, npuBeaeHHBIC B 3THX TaOnunax sHaveHus K
yMmeHbmatoT Ha 30 % s OTTasABIINX TITMHHCTHIX TPYHTOB U Ha 15 % Iis BOJOHACHILLEHHBIX
TECKOB.

IIpu pacyetax mo cxeme 3, KOTZa cBas IMOIPYXEHa B IUIACTHYHO-MEpP3NLIC TPYHTH,
BelMuMHY k03(duiMenTa NponopUKOHANEHOCTH 3THX TIpyHToB K, xH/M", momyckaercs
onpeznenath no hopmyne
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E
K 2,35d1, (CK.1)
rae £~ Monynb obmeH aedopmaumn, MIla, miacTHYHO-MEp3Noro rpyHTa, OKDYXKaIoILEro
CBaIo;
11 d -~ CcOOTBETCTBEHHO MUIMHA, M, NOTPY)KEHHOH B TpPYHT 4YacTH CBaM M HapyXHBIH
IAaMeTp, M, KPYIJIOTO MM CTOPOHa MPAMOYFOTBHOIO CEHEHUs CBAaH B INIOCKOCTH,
NEepTeHINKYIAPHON NeHCTBIIO FOPH3OHTANbHOM Harpy3KH.
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Ipunoxenne K
(pexoMeHxyemoe)

Pacyer ocagok OCHOBaHHH, CNOKEHHBIX CHIbHOIbIUCTHIMH TPYHTaAMH
H NOA3EMHBIM JIbIOM

M.1 Ocagxa ocnoBaHMA cronbuyaToro QyHIaMeHTa Ha CHIIBHOJBIMCTHIX TIDYHTax
onpegensercs cornacHo 7.2,16, 7.2.17 n 8.8. Ilpy 3TOM, COCTaBIAIOUIYIO OCAIKH Sp, M,
00yCNOBIEHHYIO YMJIOTHEHHEM OCHOBaHWH NoOJ HArpys3xo#f, Jomyckaerc ONpeleNarTs Mo
dopmyne

5= L Eh,, M.1)
Jj=t

rae n U hj — COOTBETCTBEHHO YHCIIO BBUIETEHHBIX CJIOEB IPYHTa M UX TOJILMHA, M;
&, — OTHOCHTEIBHOE CXaTHE J-TO CNlOf TpyHTa, AONM CAUHHLBI, ONpesensemMoe
OTBLITHBIM MyTeM; /IS IIPOCIOEB JIbAa 3HaueHHe &;; JOMYCKAETCs OMPeneNsTh Ho
tdopmyne

%y, P

, M.2)
a +0g,j +0.m’jp

5 =7

38€Ch 71; ~ NOPHCTOCT j-r0 CJIOS JIbJAA;
P - CpejiHee JaBJieHHE Ha IPYHT MO NOJomBo# GyHaamenTa, klla;

O, —~ aTMOChepHOE NarieHue, NpiHUMaeMoe pasaeiM 10,0 xl1a;

O, — NpHpoAHoe (OBITOBOE) faBieHHE B CepenuHe j-ro cios, klla;

O, — Oe3MepHBIH KodhuuYeHT, npuHuMaeMbii no Tabmuie U.1 B 3aBucumoctu ot
OTHOIICHHA CTOPOH NoRowBH GyHAaMeHTa a/b W OTHOCHTEABHOW TIiyOHHBI
7 _Ztz , ,
i —2—1-)———(311ecr, ziq1 W Zj — paccTOAHMA OT MNOJOWBHE (PyHAAMEHTA

COOTBCTCTBCHHO IO KPOBJIA U MTOAOIIBEI j-I‘O clos J'lbﬂa).

Ta6nuua U.1 - 3navenns xo3dpduunenta oy

3raucHuA KodpPHUHENTA O, iPH I/D

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

U2 CkopocTb OCaiKM CHIBHOJABAMCTBIX TPYHTOB V, M/TO, OOYCJOBICHHas ux
TUTACTHYHO-BA3KMM TEYEHHEM, OTIPERENSeTCA o popMysie

v=3v;, (13)
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TA€ m — YUCN0 MECALECB B rOAY, B TECICHHE KOTOPBIX pasBHBAIOTCA ne(bopmaunn NON3y4eCTH
FPYHTOB;
Vj— CPe/IHEMECAIHasA CKOPOCTh OCAIKH, M/MeC, OTIpeienseMan COriacHo ykasanuam K.3.
1.3 Cpennemecautas CKOPOCTE 0CA/KH CHABHOIBIUCTRIX IPYHTOB OCHOBAHHS V; M/MEC
(cM/mec), onpenenderca no popmye

v, =730 ik, ¥.4)
k=l

THE 7 —YHMCNO CJOCB IPYHT3, B Ipelenax KOTOPHIX ONPEACHACTCH CpeaHeMeca4dHas
temnepatypa T
hy — TOMUKMHA k-r0 €0 IPyHTa, M, NpHUHUMaeTcs He Gonmee 0,25 (b — MeHbIIME paMep
nofomBs! GyHIAMEHTA);
& — CKOPOCTh OTHOCHTEJNIbHOI Aedopmanyy k-ro ciost rpyHTa, 1/4, Ipyu cpeaHeMec IHOH
TeMnepatype rpyuta 74, onpenensemas o ¢popmyie

1 2
=t (g ~26,. |, 1S
& an( k73 L"‘) ®3)

30€ch M — KOIOOHIHEHT BASKOCTH k-ro cios rpyHTa ocHoBaHMsA, Klla-w, onpenensemsiii
COrylacHo yxasauusaM U.5;
Oy ~ Hanpsxenue, kIla, B k-M cnoe rpyHTa ocHOBaHuA, onpejensemoe no N.4;
Ok — MIPEEN TEKYYECTH A-TO CJI0A rpyHTa ocHoBanws, klla, onpenensemsiii no M.5.
W.4 Hanpsbkenue Gy BBIYHCAACTCA 110 GopMyite

0k =0,5(Cz4-1 + 021), (1.6)

TO€ Oyk-| ¥ Oy — Hanpskenuda, Kkila, Ha BepxHell W HwkHell TrpaHMuax k-ro cnos,
onpejensgeMsle No popmyie

G; = gDy, u.7n

rae o — GespasmepHElit koaddunmenT, npuruMaemsiii o TaGmuue M.2 B 3aBucHMOCTH
OT OTHOLIEHHS CTOPOH NoRoLIBEl (yHIameHTa a/b 1 oT 3HaueHus z'/b (3nech 2~
PacCcTOSHHE OT HM3a MNONOWBH (YHJIAaMEHTa 10 YPOBHA, Ha KOTOPOM
OTIPE/IENAETCS HANPSIKEHHE);
Do = p — Og — OOTIONHUTENbHOE (K NPHUPOAHOMY) BEpPTHKANBHOE NABJIEHWE Ha TPYHT MOA
nojowBo# pyHaameHTa, Klla;
Ilep —cpelHee JaBieHMe Ha TPYHT TMOR IOAOWBOK (yHAaMeHTa OT
NOCTOAHHOM H JUTHTEIIBHEIX J0NCH BPEMEHHBIX HArpy3ok, Klla;
o, —npuponHoe (6BITOBOE) JaBneHHe B TPYHTE Ha YPOBHe TOAOMIBHI
¢dyHzaMeHTa OT Beca BBIUENSKAMX CIOEB TIPYHTOB (IO OTMETKH
HnpupoaHoro peaseda), klla.

Ta6anua N2 - 3navenus xoapduunenta oo

3Hauennsa koadobunmenTa o, npy a/b
1 1,2 1,4 1,6 1,8 2 3 10
0,05 0,089 0,090 0,077 0,074 0,072 0,070 0,066 0,063
0,1 0,171 0,159 0,150 0,144 0,140 0,137 0,129 0,123
0,2 0,298 0,281 0,269 0,259 0,252 0,247 0,232 0,221
0,4 0,382 0,356 0,373 0,366 0,360 0,354 0,334 0,312

z'b
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b 3Hauenus koaduiuenta o, npu a’b
1 1,2 1,4 1,6 1,8 2 3 10

0,6 0,337 0,352 0,359 0,360 0,359 0,357 0,342 0,316
0,8 0,268 0,290 0,304 0,307 0,318 0,321 0,316 0,291
1,0 0,208 0,231 0,248 0,261 0,270 0,276 0,282 0,260
1,5 0,115 0,133 0,147 0,160 0,171 0,180 0,204 0,198
2,0 0,071 0,083 0,094 0,104 0,113 0,121 0,148 0,158
25 0,047 0,056 0,064 0,071 0,078 0,085 0,109 0,132
3,0 0,034 0,040 0,046 0,052 0,057 0,062 0,083 0,112
4,0 0,019 0,023 0,027 0,030 0,033 0,037 0,051 0,085

CPCI(HCC JAONOJHUTENBHOC JABJICHUE HAa IPYHT po AOJIKHO YAOBICTBOPATH YCIOBHIO

2
Do Skf;O’u,

n.8)

e ky— 6e3pasMepHBIit koa(PHIMEHT, NpHHAMaeMBIii o nepsoli crpoke Tabmuue H.3 npu

hg!b =0, hs — ToNMMHA TPYHTOBOH MPOCITOHKH M0 ByHIAMEHTOM;

G, — Haubo/Ipliee 3HAYEHUE HampskeHHs, kila, MpH KOTOPOM cCOXpaHsfeTcs NWHeiiHas
3aBHCHMOCTH CKOPOCTH YCTaHOBHBILETOCS TEYEHMA OT HANpPMKEHUs Ha HaYaubHOM
y4acTKe Peosioru4eckoi kpusoi, onpenensemoe no U.5.

TaGnanua U3 - 3nauenus xodpduunenta ky

b 3uavennn koaddrLmenTa k npu a/b
’ 1 1,2 14 1,6 1.8 2 3 10
0 2,6 2,65 2,7 2,7 2,75 28 2,9 3,2
0,5 3,3 3,35 34 34 3,45 3,5 3,6 3,8
1,0 38 4,40 4.8 4,8 4,60 44 43 4,6
1,5 10,0 8,70 7,7 7,1 6,70 6,4 5,6 5.8
2,0 16,2 13,8 12,1 11,0 10,2 9,5 7,7 7,5

H.5 PacueTHble XapaKTEpHCTHKH CHJIBHONBAHUCTOTO FPYHTA 1), Oy, O, ONPEACIAOTCA
IpH HHKEHEPHBIX M3BICKAHNSAX W3 WMCIBITAHWM 0GpaslioB MEp3Noro rpyHTa Ha OJHOOCHOE
cxatue B cooTercTBuM ¢ [OCT 12248,

Temneparypsr T4, B 3aBUCHMOCTH OT KOTODPBIX YCTAHABIMBAIOTCHA 3HAYCHHS M M Of,
clIenyeT OnpesensTs no gopmynam (7.5) — (7.7) nacrosmmx Hopm. SHaYeHUs KOIpdULHEHTA
O [/ OTpeZeNeHns TEMIEPATypsl NpUHAMatorcs no Tabmaue W4 mns j-ro meciua u
TIyOHMHBEl 3aNeraHls cepelMHbl k-ro cnof 2z, M3MEPAEMOH OT BEPXHEH MOBEPXHOCTH
MHOTOJIETHEMEP3/IbIX IPyHTOB. [Ipy 3ToM 3a niepesiff Mecan (j = 1) mpuHUMaeTcs TOT, B
KOTOPOM TWIyGuMHA CE30HHOrO MPOTaHBaHMA HOCTHracT Hanbonemiero sHaueHud. Jlaa oy
TEMIIepaTypa NPUHUMACTCS PABHOW TeMmepaType Ha rayfune HUNE NOKOLIBH (yHIaMeHTA

Ha 0,55 (3nechk b — mypuHa noaowBE GpyHAaMEHTa).
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Tab6nuna U4 -3navenns kodpduunenTa oy

3naueBns ko3QHULHEHTE O, 4 PH j, MEC

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

1,0 | 0,34 | 0,31 | 0,46 | 0,76 | 1,12 | 1,45 | 1,66 | 1,69 | 1,54 | 1,24 | 0,88 | 0,55
2,0 ] 062051053068 ]| 091 | 1,17} 1,38 | 1,49 | 1,47 } 1,32 | 1,09 { 0,83
3010807 | 065|070 | 0821100 | 1,17 | 1,30 | 1,35 | 1,30 | 1,18 { 1,00
4,0 | 096 | 0,84 { 0,77 | 0,76 | 0,81 | 0,91 | 1,04 | 1,16 | 1,23 | 1,24 | 1,19 | 1,08
50 | 1,03 094 | 0,87 | 0,83 | 084 | 08 | 0,97 | 1,06 | 1,13 | 1,17 | 1,16 | L,11
6,0 | 1,06 | 1,00 | 094 | 0,90 | 0,88 | 0,90 | 0,94 | 1,00 | 1,06 | 1,10 | 1,12 | 1,10

IlpuMedyaHUue —z— PACCTOSHHE OT BEPXHEH NMOBEPXHOCTH MHOTONETHEMED3IEIX IPYHTOB 10
YPOBHS, Ha KOTOPOM ONPEXENAETCA TeMITepaTypa.

Z,M

U.6 CkopocTs OCamku TOA3EMHOTO JbJA V, M/Toj, 06yCIOBICHHAs €70 IJIACTHYHO-
BSI3KHM TEHEHHEM, OIPEACISAETCS 1o hopmyJre

n
v = 4380 pobk; Zl(k,, sk o) (0 -0), (11.9)
J=

TIC po-— JONMONHHUTENbHOE (K MPHUPOJHOMY) BEPTHKAIBLHOE J[aBIEHHE HA TPYHT IIOX
mofowso# bynnamenra, klla, onpeneaseMoe Tak xe, kak 1 B .4,
b — WwkpHHa NOJOLIBH (PyHIAMEHTa, M;
k; — mapaMeTp, XapaKTepH3yIOLIMH BA3KOCTb JIbRA, ONpEAENACME W3 HCIBITaHHH
06pastoB Jbaa Ha oqHoocHOE cxkatue, °C/(kIla « u);
1 — YHCIIO CJIOEB, HA KOTOPOE pa3jenseTcs TOMla ibAa (TONIMHA CI0S NPHHAMAETCS
He Gonee 0,4b);
kij» kijot — koabdutmentel, 1/°C, npuHuMaeMpie mo tabmuue HM.5 B 3aBHCUMOCTH OT
temneparypel ocHoBaHUA (Tp — Tp) M paccCTOAHMH OT BEPXHEH NOBEPXHOCTH
MHOT0JIETHEMEP3JIBIX TPYHTOB JI0 KPOBJIH 21 M TIOJOIIBKI Z; /-T0 /103 bAa;
©j-1, @) — Gespasmeprrie KOIGOULMEHTE!, onpenenseMble no Tabmne 1.6 B 3aBUCHMOCTH OT
OTHOLLIGHHA CTOPOH NMOAOUIBH GyHAaMEHTa @/b ¥ COOTBETCTBEHHO OTHOCHTENBHBIX
rrybus M (34ech z); W z}) — paccTosHMA OT NOXOWBH (yHAaMEHTa
COOTBETCTBEHHO 10 KPOB/IH M MIOJOUIBHI j-FO COA JIHAR).

Tabnuna U5 —3uagennn koapduunenTa k,

Koadduuuent £, 1/°C, npu Temneparype Ty~ Iy, °C

-2,5 -3 -3,5 -4 -5 -6 -8 -10

0 0,408 0,377 0,353 0,333 0,301 0,277 0,243 0,218
1,0 0,327 0,295 0,266 0,242 0,206 0,179 0,143 0,118
1,5 0,316 0,279 0,251 0,227 0,192 0,166 0,131 0,108
2,0 0,307 0,269 0,241 0,218 0,184 0,158 0,124 0,102
2,5 0,299 0,263 0,235 0,213 0,178 0,153 0,120 0,098
3,0 0,295 0,259 0,231 0,208 0,174 0,150 0,117 0,096
4,0 0,289 0,255 0,227 0,204 0,170 0,146 0,114 0,094
5,0 0,288 0,252 0,225 0,202 0,168 0,144 0,112 0,092
6,0 0,287 0,251 0,223 0,200 0,167 0,143 0,111 0,091
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3uaueHus K03 duumenTa © pK a/b

2'b

1 1,2 1,4 1,6 1,8 2 3 4 10
0 0 0 0 0 0 0 0 0 0
0,5 0,070 0,068 0,066 0,065 0,063 0,062 0,059 0,058 0,055
1,0 0,145 0,145 0,145 0,145 0,145 0,144 0,139 0,136 0,130
1,5 0,181 0,189 0,194 0,198 0,200 0,201 0,200 0,196 0,186
2,0 0,204 0,216 0,224 0,230 0,235 0,238 0,243 0,242 0,231
2,5 0,218 0,232 0,243 0,262 0,258 0,263 0,275 0,277 0,267
3,0 0,228 0,244 0,257 0,267 0,275 0,281 0,299 0,305 0,297
35 0,236 0,253 0,267 0,278 0,287 0,295 0,317 0,326 0,323
4,0 0,241 0,259 0,274 0,286 0,297 0,305 0,332 0,344 0,346
5,0 0,249 0,269 0,285 0,299 0,310 0,320 0,353 0,370 0,384
6,0 0,254 0,275 0,292 0,307 0,319 0,330 0,368 0,389 0,414

TipuMeyanue - z— PacCTOSHME OT BEPXHel TOBEPKHOCTH MHOTONCTHEMEPINLIX IPYHTOB IO
PacCMaTPHBAEMOTO YPOBHS.

Cpenriee JOTIONHATENBHOE AABEHHE po AODKHO YAOBNETBOPATHL ycnosuio (M.8), mpu
3TOM 3HaueHue k; onpenensercs no Tabnauue M.3 B 3aBUCHMOCTH OT TOMIIMHEI IPYHTOBOH
APOCNOHKH TOA QYHAAMEHTOM /g M pasMepoB IOJOWIBE @ ¥ b. 3HaueHUE G, ONpeeaseTcs U3
uenbiTaduit 06pasuos JibJa Ha OJHOOCHOE CKaTWe Npu Temneparype T, (7.2.7) Ha ypoBHe
KpOBJIH IIBJa.
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MNpunoxenne K
(pexomenayemoe)

Pacuer riryOHHbI OTTAHBAHUS [PYHTOB IOX COOPYKEHHSIMH

K.1 Pacuer royGueel OTTaMBaHHA IPYHTOB B OCHOBaHWM coopyxeHus (7.3.3) H, M
(cyuTas OT MOBEPXHOCTH TPYHTA MOJ COOPYXEHHEM), 3a BPEMS ero 3KCIUTyaTaluH f, ¢ (4),
MPOH3BOUTCS 11O hopMyJIaMm:
nOO CepeduHOli COOPYHCEHUR

He = kn& - ko)B; K.

noO Kpaem coopysicenus

H,= ke — ke — 0,1/ )B, (K2)

rae k,— koaddunuent, onpenensemsit no tabmiue K.1 B 3aBucumocty 0T otHomeRus L/B
(COOTBETCTBEHHO JTHHA M IIMPHHA COOPYKEHHA, M) H 3HaUeHHIl TapaMeTpoB B u ;

& u k. — koodrumenTH, onpeznendeMbie o rpapukam (pucyHok K.1) B 3aBHCHMOCTH OT
3Ha4YeHUH MapaMeTpOR Oig, B ¥ y;

& 1 k. — xoahuIHeHTE, onpejensemble no rpagukaM (pucyHok K.2) B 3aBHCHMOCTM OT
3HaYCHHH MapaMeTpoB o, B 1 y:

otg = AnRo/B; K3)

=_?‘I(T0_7;’f). (K.4)
A (T =Ty )

v =AuTint/L B, (K.5)

30€Ch Ay M Ay — COOTBETCTBEHHO TEIIOMPOBOAHOCTH TAJIOTO M MEP3n0ro rpyHToB, Br/(M-°C),
npuHMMaemsle no Tabnuue B.8;
Ry - conporusnenue TeIIONEpefaye Noja MEPBOro 9Taxa WM TOABaNa
coopyxenus, M*+ °C/BT, onpenensemoe B cootserctamy ¢ CIT 50.13330;
Ty — pacuerHas CpenHerojoBas TeMIepaTypa MHOTOJIETHEMEp3Noro rpyHra, °C,
omnpenenseMas B cooTBeTcTBUH ¢ I.8;
Tyr— TEMIIEpaTypa Hadala 3aMep3aHus rpyHra, °C, onpenensemas no b.5;
Tin — pacueTHas TeMIIEpaTypa BO3ayXa BHYTPH coopyxeHus, °C;
L,-Temnota TasHus Mep3loro rpyHta, Jbi/M’, ompepensemas mo (opmyne
(B.20).
MpumeuaHue— [lpu ag = 0 sHavenns H, cienyer onpeaenats no gopmyne H, = k,£.8.

K.2 Ecnu suiuucnenHsle no dopmynse (K.2) snauenns H, nony4aloTcs MeHblue
HOPMATHBHOR TITyGHHBI CE30HHOTO OTTAaHBAHHA TPYHTA djn, TO CJIEZYET TNPHHHMAThH
He = I,Sd,h.n.
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Ta6nuna Kl - 3nadennn koddpduunenra &,

> 3naueHns Kodpduunenta &,
E- A8 KPYTJIBIX B TLIAHE ANS TPAMOYTOMBHBIX B ILTAHE COOPYKEHHUIT [P
0 i
§~ ) ogyfff,fw"p" L/B=1up, papHom L/B =2 u B, passoM
0 {04108 )12120] 0 |04(08{12{20] 0 [04]08]12]}20

0,10 { 0,97 (0,87 0,82|0,76{ 0,71 | 1,00}0,93 | 0,87 0,83 | 0,80 1,00 1,00 0,99 | 0,97 | 0,96
0,25 {0,9310,7910,71 (0,64 0,61 | 0,950,85|0,78 0,74 | 0,68 | 1,00|0,97 { 0,92 | 0,89 | 0,96
0,50 {0,9110,71]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 40,90 0,64 { 0,57 0,59 | 0,61 | 0,920,701 0,63 | 0,66 | 0,68 | 0,97 | 0,90 | 0,82 | 0,85 | 0,87
1,50 | 0,89 [ 0,59 0,56 | 0,59 | 0,61 | 0,90 | 0,64 | 0,63 | 0,66 | 0,68 | 0,96 | 0,87 | 0,82 | 0,85 | 0,87
2,50 10,88 (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 10,8710,5310,56{0,59| 0,61 | 0,88 0,57 10,63 0,66 | 0,68 | 0,94 {0,83 0,82 0,85 (0,87

K.3 MakcumanbHas TyGuHa OTTanBaHUS IPYHTa Hpe, M, (CUMTAA OT TIOBEPXHOCTH
rPyHTa2 TION  COODPYXXEGHMEM), COOTBETCTBYIOMIAs  YCTAHOBMBLIEMYCA IpEJCIBHOMY
TIOJIOXKEHHIO IPAHKULIBI 30Hb! OTTaHBAHUS, ONpeaeaseTCs Mo GopMyaam:

100 CepeouHOl COOPYHCEHUR

Hc,mnx = kséc,maxB; (K6)
no0 Kpaem coopyjcenus

Hemax = ke maxB, X7
rue ks — ko3 dunment, onpenenseMsiit no rabmiue K.2

&c.max M & max — K03 OHLMEHTHI, oNpeaensemsle Mo rpadukam (pucyrku K.3,a u K.3,6).

Tab6nuua K2 —3unaqenns koddppuunenra k,

Dopva 3navenns koddduunenTa k, npu B,
L/B PpaBHOM
COOPYXEHHUs i oY) 03 i3 70
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
TIpamoyronpHas 3 0,72 0,83 0,90 0,92 0,94
4 0,79 0,39 0,94 0,95 0,96
5 0,84 0,92 0,96 0,97 0,98
210 1,00 1,00 1,00 1,00 1,00

K4 Jina 3army6neHHOTO coOpyXeHHs riyGuHa OTTaMBanus rpynta H, M (cuntas oT
IIOBEPXHOCTH IPYHTa NOA 3aliybieHHOM YacTRIO cOOpyXeHHs), 3a BpeMa £, ¢ (W),
ONIPEAENAETCs 10 HOpMyIIam:

NO0 CepeduHOl COOpyHCeHUA
H. = kn(gd - 041?)3; (KS)
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noo Kpaem coopyxcenus
H, = kH,, (K.9)
rae ki — ko3 dument, onpenensemslii mo taéauue K.3;
&4 — xoadduuuent, onpenensemuiii no rpaduxam (pucysok K.4) B 3asmcmmocts ot
OTHOWIEHHMS 3armybnenys coopyxeHus K ero mmupuse H/B, napamerpa P u
K03 dHUHEHTa Yy, OTIPEIENAEMOro 110 hopMyJie

)“thT;'nt

L8

Tze Yo - XoahduLMeHT, onpenensemMslt mo rpaduxam (pucyHox K.4) B 3aBHCHMOCTH OT
napameTpoB H/B u P npu &7 = oz,

Yy = +VYo, (K.10)

& g,
1,2 1.2
11 3 - et 1.1
Y o)
1,0 Q}/—L/ 10
o AT
6.9 0’0;\ 0.9 .
08 00 0.3 {/“ ~
07 “ ,0{.;1 07 // P.ﬂ 4
1 e N ,.J
0.6 / P -o,sl 0,6 % o ’A‘_g
- y
0,5 11’ o] 0,5 4 / =205
0.4 f~ > 0.4 / . 6]
16— 107~
0.3 2 (o 03 f o
0ty 0.2 1~ 1.0
0,1 01 1,24
o v 2,0
GI501020304060810 1.5 20 253035 0 " 0SOTOZI30060810 15 20 253035
k‘,. k
0.6 06 -
| Lo [
0,5 o ) 0.5 - =
= 08 »
0.4 4 e () Y 04 o Y
03 b 4 ke 03 03 A
f 2 ! A
0.2 3 02 b1d ‘e 0,2 |t
0.1 -
0,1 01 10,5
008 J o
0 G5 OTzORA60RI0 13 20 23303 0 T L T T T
Pucynok K.1 - Vpapnxn ans Pucynox K.2 - Fpaduxu aas
onpeneaerns xoypdunnenros onpeenenun kodhduunenton
gc H k: ée L ke
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émmu‘ a) E.v(,ma.r 6)
1,75 1,75
N
LS 15

1,25

V.

AN
AN

0,75

.

0 01 0203 0405 06

Pucynox K.3 - Tpaduxn ans onpenesieHnst Ko3PpHIuHeHTOB:

0,25

0.5

ay 0,25
0 01 0203 04 0,5 0,6

a- r;c,max; 6 — Eomax; 6 — &,d.max

Ta6nuna K3 - 3nauenns xoabduunenTa ky

0 025 05 075 1,0

CII 25.13330.2012

H
B

H/B 3uaucHua koddpduuneHra k, npu B, papHOM
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 MakcumaneHas riyGMHa OTTaMBaHWA IPYHTa IOJ 3armyOaeHHBIM COOpYXEHHEM
Hyax, M, onipenenseTcs no gpopmyJiam:
10O cepeduHotli COOpyHCeHUs

Hc.max = ks(&_,d,max - G.R)B >

noo Kpaem coopyiceHus

H, e,max — dec,max;

1€ Egmex — KO3DMHUIMENT, OnpeaeaAeMblit no rpadukam pucynka K.3,6.

K.11)

(K.12)
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&
12 ug" 7
L1 1,1 -
1.0 J40% 10 Z -
0} ¥ {\d,
09 N 0,9 Qo
110,25 » / - =05 N =1
os 1B {%Q 0.8 rbxf‘f
s 1]
0.7 \.“ 0,7 e 1 A
A I
0,6 v 0,6 6
’ eV ’ T
0,5 \ 9 0.5 -2,
0.4 2,0 0.4 —L
03 0.3
02 02
0.1 i 0.l
v ’
0 ™ Us0TAza340K0810 13 20 233035 ¢ O c‘zéﬁ'ﬁ«m&xm T
Gu &y
12 1,2
y 4 . v/
1 / / Vif4 LI
.o o
1,0 Q//\h( /V 1.0 ﬁ =
0.9 N Pa 09 b+ 7-&._#
+=0,75 A9 A 510 31 A1
0,8 A 0.8 P ‘ -
| 47 L
07 - 07 =
' V’\.ﬁ N
0.6 3 0.6 2
]2, A
0,5 & 0,5
0,41 04
0,31 0,3
02 0.2
0.1 ol
9 v, 0 17
(05 01020304060810 1.5 20 253035 00501020304060810 15 20 253015

Pucynox K.4 - I'paduxy pas onpenenenns kodpunuenta &y

K.6 Ha ywacTkax, rze cnoif Ce3oHHOro NpOMEp3aHHA HE CIMBAETCA ¢ BEPXHEH
NIOBEPXHOCTBIO MHOT'OJIETHEMEP3JIOrO IPYHTA, rTyGMHa OTTAWBaHWs IPYHTA [MOJ CEPERHHON
H. n xpaem coopyxenus H,, M (cuuTas OT BepxHeH MOBEPXHOCTH MHOrOJETHEMEP3TOro
IpyHTa) 3a Bpems £, ¢ (1) onpegensercs no dopMynaMm:

He = ki&'cB; (K.13)
He = kn&'eB, (K.14)

rae ky ~ koo duument, onpeaensemsiii no K.1, npuaumas =0 1 y = yy;
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34¢Ch
7\4”‘7}"! 1

L K.15
1,B® 1+0,64051n2,58 (K15)

Von =

&'cu &', — koohduLUUEnTE, onpeseisemMble COOTBETCTBEHHO Mo rpadukam (pucynku K.5 n
K.6) B 3aBHCHMOCTH OT 3Ha4CHUs napameTpoB &g = Au/B U Yy,
TAe Ay~ TIyOMHA  3aNeraHMst  BEPXHEH NOBEPXHOCTM  MHOTONETHEMEPIIOro
TPYHTa, M.
K.7 B ciyyasx npoBencHWs MepONpHATHM 1O [PELBAPHTENHHOMY OTTAHBAHMIO MM
3aMEHE FPYHTOB A0 TiyOuHEI Ay (6.4.3) pacueTHas riyOuHa orrausanus H, M, (cuutas oT
[OBEPXHOCTH IPYHTA NMOJ| COOPYKEHHEM) 33 BpeM ¢, ¢ (M) onpeaensercs no dhopMyne

H= hb.lh + hc,e; (K.IG)
rae he.— ryOMHA OTTAaMBaHM PYHTA TOX TOXOWBOH MNPEABAPUTENBHO OTTAAHHOTO WM
3aMEHEHHOr0 Clos IpyHTa, ompexenseMas no dopmyiam (K.13) wam (K.14),

HpHHAMas 3HaveHus &' u &' no rpadukam (pucynku K.5 u K.6) npn 3Hasenun
napamerpa &g = hy u/B.

S &
T ! CHAR TR
18 — / 1 18 — / ii !
L ¥ 1 ] p 1}
1.6 — } -‘1 1.6 ¢ S {I
1.9 Joy — 4
(%4
1.4 4 1.4
$ “«
1,2 % 1,2 ~
B 7
10 1.0 A
4 1) ) i o
038 4 ” > 0.8 : ¥
{ A y M b
0,6 av ") 06 ' X
"‘ 4 K E 21
04 - 04 (4 ¥
~ - 4444 -
0.2 : 0.2 ?
ilaman i Wy 4+ it Vi
0 05 1.0 2,0 3.0 40506070 0 0510 20 30 40506070
Pucynok K.5 - Tpaduku Pucynok K.6 — I'paduxn
a5 onpeneieAMs: kKo3pdummenta &', Anis onpefenenns ko3ppuunenta £,
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Hpraoxenne JI
(pexomeHxyemoe)

Onpenenenne MeXaHUYIECKUX CBOMCTB H Hecyliei cnnocoGHoCTH OCHOBAHU# CBai
B MHOro/TeTHEMEP3JIbIX IPYHTAX M0 Pe3yJIbTaTaM CTATHIECKOr0 30HAHPOBAHHA

JI.1 CratuyeckuM 30HAMPOBAHHEM WCIHLITHIBAIOT MHOTOJETHEMEDP3NLIE MUCIEPCHBIE
IPYHTEL, COCTAB M COCTOSHME KOTOPHIX NO3BOJAIOT IPOM3BOAUTH HENPEPHIBHOE BHEAPCHHE
sonfa. Jlna menerranuit ucmomesylor soug Il tuma no FOCT 19912, nomonrurensHo
OCHAIIICHHBIN HATYHKOM TEMIIEpaTyphl, PACIIONOKEHHBIM B KOHYCE HAKOHCYHHKA 30H/a.

J1.2 Cratuueckoe 30HRHPOBaHHE BBIMIOJHAIOT ITyTeM BAABIHBAHUSA 30HAA C NOCTOSHHOM
ckopocthbio 0,5+0,1 M/MHH ¢ NMEpHOIUYECKUMH OCTRHOBKaMH 110 TiyOHHE (PEKOMEHAYEMBIH
unrepsan 0,5 — 1 M), NpH KOTOPHIX HCHBLITAHHE NEPEBOAAT B PENAaKCALMOHHO-TION3YUHii
pexnM  («cTabwimsauus» 30HJAA), CONPOBOXKIAEGMEIR BMEp3aHHEM 30HJA B TPYHT H
M3MCHCHHEM CONPOTUBNEHUII IDYHTa 30HIAMPOBaHHIO BO BpemeHH. [lepexod B pexHM
«cTabHNM3alMM» JOCTHUIaeTCA NyTeM NpeKpallCHHA MOAaYH Macia B FUAPOJOMKPAThHI
BJIaBJMBaHUA 30Ha. 3afaHHEM Ha NPOBEICHHE HHKEHEPHO-FEOKPUONOTHYECKHX W3BICKaHHIt
MOXET NpedyCMaTPUBATLCA BhIMONHEHHE OPYTHX DEXHMOB CTATHUECKOrQ 3OHAMPOBAHHA
MEp3JBIX FPYHTOB,

IIpy ucnbITaHHE M3MEPAIOT ¥ QHKCHPYIOT: YAEHbHBIE CONPOTHBACHHA TPYHT2 NOA
KOHYcOM Y Baonb O0kOBOH NOBepXHOCTH My(TE TpeHHA NPH BIABJHBAHUH 30HJA
(gev 1 [y, KI1a), MCTIBITAaHNY 30HIAA B PEXUME «CTaOHIM3ALMIY (g5 U f;, KI1a) ¥ B HavambHbIIH
MOMEHT JONOJHHTEIbHOTO BIABIUBAHHA (JONABJAMBAHHA) 30HJA NOCIHE 3aBEPIUCHHA €ro
BMEP3aHHA B IPYHT B IIPOLIECCE HMCIBITAHHA B pexuMe «ctabummsammmy (gq ¥ fy Klla);
Temnepatypy e, °C, KOHyca 30HHa; IyOHHY ¥ CKOPOCTb BIABIMBaHUA V., M/MHH, 30Ha;
BpeMA {;, NpoIIeAlIee MOCHe Hadana pexuMa «crabmmsauum» 30Haa. Bmep3aHue 30Ha B
TPYHT JOMYyCTHMO CYHTATh 3aBEPUICHHBIM, €CAM M3MEHEHHE TEMIEpPaTyphl KOHyca
HaKOHEYHHKa 30Ha 33 Tocaeanie 5 MHH cocrasiasgeT He 6oaee 0,05 °C,

JL3 Jlns mpenBsapuTeNBHBIX pacueToB OCHOBauui coopykeHm#i I — II yposueit
OTBETCTBEHHOCTH, @ TAKXKE ANA OKOHHYATCNBHBIX DAcYeToB OCHOBaHWH coopyxennit III
YPOBHA OTBETCTBEHHOCTH B TJHHHMCTBIX IUIACTHYHO-MEP3AbIX (KpOMe 3aCOJEHHBIX H
3aTOp(OBAHHBIX) FPYHTaX JOIYCKAETCA ONPEAENATh HOPMATHBHEIC SHAYCHUS XapPaKTePHCTHK
MEXaHHYECKMX CBOMCTB IPyHTOB cormacHo JI.6, conpoTHBIGHMH IPYHTOB MO HH)XHHM
KOHIIOM M N0 GOKOBOH TOBEPXHOCTH BEPTHKANBHO HATPYXEHHBIX BHOAYMX 3a0MBHBIX M
6ypo3abusHbix cal cornacHo JL.8.

OxoHYaTenbHBIE PACYEThI COOPYXKEHHH NOMYCKAaeTCs BHUIONHATH C MCTIONB30BAHUEM
JL6, JL.8 B cimyyae BHIIONHEHMS KOHTPOIBHBIX COTOCTABACHHI PE3YNBTATOB PACUETOB IO
JaHHBIM CTaTMYECKOTO 30HNMPOBAHMA M TNPAMBIX METONOB HCHBITAHHH TPYHTOB,
BHIMONTHEHHBIX Ha KITIOYEBBIX YUACTKAX,

JL4 TIpu npoBEeAEHWH HHXXEHEPHO-TCOKPHONOIHYECKUX H3BICKAHMN 1O KOHKPETHLIE
COOPYKEHHSA CTATHYECKOE 30HAMPOBAHHE IPYHTOB NPOU3BOAAT B NPENENax UX KOHTYPOB WU
Ha PACcCTOSHHAX OT KOHTYpOB He Gonee 5 M. U1 MOTyHeHHA CONOCTABHTENLHBIX AaHHBIX
4acTh TOYEK 3OHAMPOBAHHMA DACNOJNATAIOT Ha pacCTosHMM He Oomee 3 M OT TOpHBIX
BbIPabOTOK, B KOTOPBIX NPOH3BOAST OTOOP MOHOAUTOB 1A JaOOPATOPHBIX MCCIENOBAHHI, H
BBIMONHSIOT IPYTHE MOJEBBIE HCCISIOBAaHMA TIPYHTOB, HO HE MEHEE 1| M OT TIpaHHMLbI
BRIPabOTKM ¥ He MEHEE 2 M OT OCH HCHBITHIBAEMOH CBay.

JL.5 Cocrosnue rpyHTa ¥ rpaHHIy MEXAY TaabIMU U MEP3IbIMU IPYHTAMH 110 ASHHBIM
30HAMPOBAHHUS ONPEHENAIOT MO ITOKA3ZHMAM TEMIIEPATYPHOTO [aT4MKa 30HAZ H (MIH)
OuarpaMMaM, COCTAB/ISE€MBIM Ha OCHOBE MECTHOTO OITbITa COMOCTaBACHHA DE3yabTaToOB
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OypeHns pasBENOYHKIX CKBAXHH M JNaHHBIX CTATHYECKOro 30HAMpoOBaHMA. B caydae
OTCYTCTBHA MECTHOTO ONBITA A TNIMHACTBIX IIACTHYHO-MEPIIBIX (KPOME 3aCONEHHBIX M
3aTOp(OBAHHEIX) IPYHTOB AOMYCTUMO HCIOIB3OBATH AHArpaMMy PHCYHKa JI.1, Ipu ycioBHH
BLIIOHEHNA KOHTPONBHBIX CONMOCTAaBIEHHH ¢ pe3ynsTaTaMu Oy peHHS.

qev, MITa
T T
o ¥l g4 — COTIPOTHBIIEHNS TPYHTA IO KOHYCOM
30 r 1 30HAa, 3aQHKCUPOBAHHbIE COOTBETCTBEHHO NPH €10
NOrpPYEHHH CO CKOPOCTRIO V= 0,5 M/MuH 1 depes
=5 MUH NOCJie HaYaa PelakCallMOHHO-TION3YYEro
PeKMa HCIIBITAHHA
20 b 5 ]
:“D‘fx"‘" Pucynox JI.1 - {narpamma onpeneieHus
COCTOSIHHS PPYHTA MO JAHHLIM
CTATHYECKOTO 30HANPOBAHUS
10 E
0 2 4 6 8 golqes

JI.6 HopmaTHBHbIC BENHYHHBI NPEAeNbHO MNTHTENbHEIX 3HAYEHHH OKBHUBAJIEHTHOTO
CUEIVIEHHA Cgq, KIla, M KkOMIpeccHoHnoro mopyna nedopmauvu E; MIla, mactuaso-
Mep3/IsIX TPYHTOB ompefensoT no tabmuue JI.1. PacueTHhle 3HaueHHA XapaKTEpPUCTHK
OMpEASNIIOT B COOTBETCTBUH ¢ Tpebosanuamu FOCT 20522 ¢ yuerom ykasanuii 5.8.

Tabmuna JI1
Jev, Klla 5000 10000 15000 20000
Ceq , XITa 34 96 170 260
E;, MITa 16 23 28 32

IIpuMedanue ~ [lng NPOMEXKYTOMHBIX 3HAYCHHH ¢, 3HAYEHHA c,, M Er onpeneisior
UHTepronsiyen.

3HaueHns XapaKTepUCTHK Co, W E; NpH pacdeTHOH TemIepaType Mep3joro rpyHra
OIpENENAOT HA OCHOBE OTKOPPEKTHPOBAHHOIO (KOPPEKTHPOBKA BBIMTOJHAETCS HAa OCHOBE
PETHOHANBHBIX ~ KOPPE/AHMOHHBIX  33aBHCHMOCTEH MEXIY CONPOTHBICHHEM (o H
TEMIIEPaTYpoil I'PYHTa) 3HAYEHHUS ., COOTBETCTBYIOLIEro PacyeTHOH TeMmeparype rpyHTa
WIM TyTEM YMHOXKEHMS WX 3Ha4eHuii, nomydeHHeIX mo Tabmuue JI.1, Ha nonpaBoYHBIH
TEMIIepaTypHEIH K03 QHUUUEHT (onpenenseTcd Ha OCHOBE PErMOHAIBHBIX KOpPPEMAUHOHHBIX
3aBHCHMOCTEH MEXXy 3HaUSHHAMN XapaKTePHCTHK Cqy M Ey 1 TeMmepaTypoit rpyHTa).
JI.7 Hecymyro criocob6HocTs OCHOBaHHA F,, KH, BepTHKAIBHO HarpyXeHHOI BHCAUYeh
CBa¥ B IUTACTHYHO-MEpP3JIBIX IPyHTax M0 pe3yJbTaTaM CTaTHYECKOro 30HAHPOBAHHA,
OTIpeAENSAOT 1o PopMyie
F,=v,LFy / nYgYm (L)
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re Y, — TeMIepaTypHeiil Ko3h(HIMHEHT, YYHTHIBAIOWNA H3MEHEHHS TEMINEPaTyPhl IPYHTOB
OCHOBAHMA H3-3a CIyJalHBIX H3MEHEHHIl TEMIEpaTyphl HApYXHOro BO3AyXa,
onpeneNseTes o yKa3aHUaM npuioxerus I1;
F,i—4acTHOE 3HAYEHHE NPENCTHHO JUTHTENBLHOTO COTpPOTHMBIEHHA OCHOBaHMA CBaH,
onpezenseMoe B COOTBEICTBHY C yka3aHuamH J1.8;

Yg — KOOQOUUMEHT HANEKHOCTM NO TPYHTY, ONpEAENdeMBIi B  COOTBETCTBHH
¢ TpeboBanuamu [OCT 20522;

Ym — KO3QOULMEHT HAOeXHOCTH, YYMTHIBAIOMMH METON ONpeleneHHs Hecylleh
COCOBHOCTH OCHOBaHWS CBaW, IIPH HCIONB30BAHMM DE3YJBTATOB CTATHYECKOTO
30HANPOBAHHA TIPHHUMACTCH:

a) MpY OTCYTCTBHH B 30HE NMPOEKTHPYEMOTo 00BEKTa CTATHIECKUX UCTIbITAHHI CBak
Ym=1,2,
0) Ip¥ NPOBENEHWH HA KIIOYEBOM Y4YacTKE B 30HE NPOEKTHPYeMOro oOBeKTa
COIIOCTABUTENBHBIX MCHBITAHMH TIDYHTOB CBacH CTaTWYeckoH BAaBAMBaOmIeH
Harpy3Koil M CTATHYECKHM 30HIMPOBAHNEM Yy, PACCUHTHIBaETCA N0 opmye
Y= Fui/ Fyn +0,2,
rae Fy, — NpefenbHO MIHTENLHOE CONMPOTHUB/ICHHE OCHOBAHMA CBay Ha KIOYEBOM
Y4acTKe, paCCHHTAHHOE MO A8HHBIM CTATHIECKOTO 30HAHPOBAHUA;
F,n—TIpefieNIbHO IINTENLHOE CONPOTHBICHHWE OCHOB3HHMA ONBITHOM CBaW Ha
KJIIOYEBOM YYacTKe, ONpPEeNENEHHOE MO NAHHEIM WCTBITaHWA CBaH
CTaTH4ECKOH Harpyskoif;
7 — YHCIIO0 TOYEK 30HAUPOBAHUA.
JI.8 YacTHOEe 3HauEHHe NMPENENBHO JIHTENBHOrO CONPOTHBICHHA OCHOBaHHMA F;, KH,
BEPTUKAJIGHO HArpyKeHHOR BHCAYeH CBaw B IUIACTHYHO-MEP3NBIX TPYHTaX B TOUKE
30HIMPOBAHUA ONPEACAAIOT 1o hopMyne

Fu=k (RCA + yafz -Rafc,i Aaﬁi)’ (HZ)

rae k — Ko3hHIUMEHT, YYUTEIBAIOIIHIA PAa3IMuKe B COCTOSHUY MHOTOIETHEMED3IBIX TPYHTOB

B NMEPHOX CTATHYECKOTO 30HAMPOBaHMA (NIpH NPUPOIHON TeMIepaType IpyHTa) U
9KCIUIyaTaly (IIPH PacYeTHON TeMIeparType IPyHTa) NMPOSKTHPYEMOTO COOPYXEHHUS,
onpeAenIeMbli COTJIaCHO yKa3aHUAM 7.2.10; npu BBIYHCIICHUH
Kko3pduunenTa k TeMmepaTypa TPYHTa ONpeNelseTcs KaK CPeNHAd Ha Y4acrke,
PacnoIoKEeHHOM B NpefeNax OMHOTO AuameTpa d BHINE M YETHIpEX IHaMETpoB d
HIWXKE OTMETKM OCTPUA MpPOEKTHpPYEMOH cBaH (rie d — EMaMeTp Kpyrioro Hiu
CTOPOHA KBAJPAaTHOTO CEUEHHA CBAH, M);

R. — ynenbHOE npefenbHO JUIMTEABHOE CONPOTHBICHHE IIACTHYHO-MEP3IOT0 IPyHTa NOJ
HIKHAM KOHIIOM CBayl 10 IaHHBIM 30HIMPOBAHUA B paccMaTrpusaeMoli Touke, klla;

A ~ IIOWA/E NOTIEPEUHOTO CEUEHHs CBaH, M2;

Yaf — KOOQ@HUHEHT, 3aBUCALIME OT BHAA TOBEPXHOCTH CMEpP3aHMsi, NPHHAMAEMBIH
cornacHo B.3;

Rofi~ ynenpHOE TNpenensHO JUIMTENLHOE COMNpPOTHBICHHE IIACTHYHO-MEP3A0ro IpyHTa
cABUry 10 OOKOBOH MNOBEPXHOCTH CMEp3aHMA CBad B mnpeaenax I-ro clos
rpyHTa, KIla;

Agpi~ TUIOMIAAbL TOBEPXHOCTH CMEP3aHUs i-To CHOS IPyHTa ¢ GOKOBO# MOBEPXHOCTBIO
cBau, M*,

VYnensHoe MpelenbHO MTUTENbHOE COMPOTUBICHHE NIACTHYHO-MEP3NOro IrpyHTa MOR
HIDKHMM KOHLOM cBal R., klIla, no paHHBIM CTRTMHECKOrO 3OHIMPOBAaHHA B
paccMaTpUBaeMOi TOUKe OIpeAeseTes mo Gopmyie
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Re = B1 gon (J1.3)

rae Bi — koabduuMenT nepexoaa ot g K R, npuHuMaeMbli 11 3a6MBHEIX M 6Ypo3aGHUBHEIX
cBaii no Tabauue J1.2,
gev — CPEMiEe 3HAaUCHHE YIENbHOTO CONPOTHBIEHHS IpyHTa, klla, Moj KOHYCOM 30HZa,
THOJIy4EeHHOE H3 ONBITA, HA YU4CTKe, pacloN0KEHHOM B IpeAeiax OfHOro Juamerpa d
BEIILE ¥ YETHIPEX TUAMETPOB d HHKE OTMETKM OCTPHA POEKTUPYEMOii CBaH.

TaGnuna JI.2

4o K12 5000 10000 15000 20000
B, 0,42 0,31 0,25 0.22

TlpuMeyanus

| IlpnBenennsle 3HaueHAA KOdIDGHUMEHTa 1 MOTYT HCIIONB3OBATLCA TIPH TITYGHHE 3aI0XKEHUA CBAU
5...10 M ¥ NOFPYXEHUH €€ HIKHETO KOHLA ITy6ike 3a60A JIMACPHON CKBaXHHB!I HE MEHEE YeM Ha 4eThIpe
ZIHaMeTpa CBan.

2 JIna npoMEKYTOUHBIX 3HAYCHUH ¢, 3HAYECHHA 31 OnpeNeNnAIoT HHTEPIIONALHEH.

V@enbHoe TpeNensHO UIMTENBHOE CONPOTHBICHHE ILIACTHYHO-MEP3NOTO TIpyHTa
CIBHTY N0 GOKOBOH NMOBEPXHOCTH CMEP3aHHA CBAH B NpPEJENax i-ro ¢los IPYRTa R, klla,
10 JAHHEIM CTaTHYECKOro 30HAMPOBAHMA B PaccMaTPHBAaeMOl TOYKE ONpPEHENACTCA M0
dopmyiie

Rafc,i = BZ f;i, (JI4)

rae B — koddduUMenT, npuHuMaeMuii s 3a6uBHBIX W Oypo3aGMBHBIX cBail o
tabmaue J1.3;

Jsi—cpenHee 3HaueHMe YAENBHOTO COTPOTHBNEHMA i-ro cnios rpyHra, klla, Baomb
GokoBoif TOBEPXHOCTH My()Thl TPEHMA, 3aMEPEHHOE B HAYaJIbHBIH MOMEHT
AOTIONHHUTEIBHOTO BAABAMBAHMSA (NOJABNMBAHHMA) 30HAA TOCIE 3aBEPLICHHS €ro

BMCP3aHHA B IPYHT B IIPOLIECCCE HCIBITAHHA B PEXKHME «CTabHIH3AIMHY.

Ta6nuna JI.3
fooxTTa 3Havenus f3; B 38BUCHMOCTH OT OTHOIICHHA Ay/A
0,00 0,25 0,50 0,75 1,00
50 0,18 0,17 0,17 0,16 0,14
100 0,26 0,25 0,24 0,22 0,19
150 0,33 0,31 0,29 0,27 0,22
200 0,38 0,36 0,34 0,31 0,24

Mlpumedanus

1 4, ~ TIOUIATS TONEPEMHOTO CEeHHS TMACPHON CKBAXUHBI 1A Gypo3abuBHEIX cBall, M’.
2 Jina 3aGuBHEIX cBai npunkMaeTes 4,/4=0,

3 Jina 6ypo3abmueHeix cBait 0<4,/4<1.

4 Jlnst npOMEXyTOUHBIX 3HAUCHHMH f;, 3HAYeHNA 3, ONpeaesAIOT HHTEPNONALHEH,

JU1s HECIMBAIOLIEroCs THIIa MEP3NOTh! CONPOTHBIEHHE YYacTKa TaJloro rpyHTa CABHTY
1o GOKOBO# TIOBEPXHOCTH CBay M0 JAHHLIM CTATHYECKOTO 30H[MPOBAHHS PACCUMTHIBAETCS
cornacHo ykasanuaM CII 24.13330.
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pnaoxenne M
(o6n3aTennnoe)

KonTpoaupyembie napaMeTphl IPH re0TeXHUIEeCKOM MOHHTOPHHTE

M.1 Konrtpomipyemble mapaMerphl, napamMeTpsl YCTpOACTB KOHTpO/S, NpHMEHAEMEIS
OpH [EOTEXHHYECKOM MOHHMTODHHIE COODYXKCHHH B 33BHCHMOCTH OT NpHHUHANA
CTPOHTENBCTBA, NPECTaBNCHEL B TabMHLE M. 1.

M.2 TepHoauyHOCTL NPOBEICHHA H3MEPEeHHH KOHTPOJIMpPYEMBIX NapaMeTpoB MpH
MPOBEICHHH F€OTEXHUYECKOr0 MOHWTOPHHIA B MEPHOX CTPOHMTEJLCTBA M IKCIUTyaTallMH B
3aBHCHMOCTH OT NPHHIIMIIA CTPOHUTENILCTBA NPEACTaBIeH ! B Tabmuue M.2.

M.3 [Ip#H MOHHTOPHHTE B C/IOKHBIX IE€OKPHONOIMMECKHX YCIOBHAX, a TakKe AIA
VHAKAJIGHBIX BHOBb BO3BOJMMBIX M DPEKOHCTPYHPYEMBIX COODYXCHHH, nomycKaerca
JIONOJIHUTENBHO NPOM3BOANTE (MKCALMIO KOHTPOJMPYEMBIX HAapaMeTpoB, HE yKa3aHHLIX B
Tabauuax M.1, M.2,
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Ta6auna M.l —OcHoBHbIE KOHTPOAMPYEMbIC HAPAMETPHI HPH re0TEXHHIECKOM MOHHTOPHHTE COOPYReHHH

npﬂﬂlﬂfll‘lbl HUCHOMBL30BAHMA MHOTOJIETHEMEPSIBIX 'PYHTOB B KAYECTBE OCHOBAaHUA

~ Verpoiictso s [apametpl COOpYXKEHHH
Koutposupyemsiit HabmoneHus 3a YCTPOHCTE IT npuHmMIY
napameTp KOHTPOJIHPYEMbIM KOHTPOIS I npHHwAn IpexaBaputensHoe JonyiueHne OTTauBaHHA
napameTpoM MCKYCCTBEHHOE OTTaMBaHKE | FPYHTOB B MEPHOA IKCIUTYaTALUY
TPYHTOB COOpYXKEHUA
Temnepatypa TepMoMeTpuueckas KonmuecTso He menee 2 % ofbtiero Honyckaercs He He menee 2 % obuero
rpyHTa CKBa)KHHA 4yciaa GyHIaMEHTOB npexycMaTpuBaTh*** 4ucIa GyHIAMEHTOB
(cBaii, cTonOuaThIX
byHaameHTOB)
Pacrionoxenue VYV HapyXHBIX - 'V HapyXHbIX P08
dyHIaMEHTOB K ¢dbyHIaMeHTOB, a Taloke B
$yHIaMEHTOB, LEHTPE U Ha pacCTOAHHU OT
PacoONOKEHHBIX ueHTpa pasaom 0,25-0.4
nocepeanHe 3aaHus* HIHPHHDI 35aHU
I'nybuna He menee rny6utbt — Ha rny6nny

3anoKeHUsA 3A0MEHHS CRMMASMOTO CJI0s, HO He

¢dynpamenTos** bonce 20 M****
Vposenb Tuaporeonoruyec- KonuuectBo He menee 2
AOA3EMHBIX BOA kast CKBaXKHHA Pacnionoxenne | Oaua BHYTpH KOHTYpa B koHType 3paHus
3aHHA, OfHA
CHapyXH
[nyGuna Ha rny6une 3anokeHus GyHIaMEHTOB TUTIOC 5 M, a B CITy4ae CBalHbIX
3aN0KEHUA dyHIaMeHTOB — Ha ITyOHHE 3anoxeHus CBak
Ocanka Teonesuveckas Pacrionoxenve | YcraHaBmusaioTca Ha yrioBbiX $yHIAMEHTAX, B CPEAHEN 4ACTH NO OCSIM 3AAHUS 110
¢dyHramenTa mapka €0 HapY)KHOMY KOHTYPY, a TAIOKe MO 00 CTOPOHB! OT OCANOUHbIX LIBOB
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Oxonuariue mabauyol M. 1

* Ecii B noAnojibe MPeAyCMOTPEH BONOOTBOAHLIN JIOTOK, HONONHUTENEHO HEOGXOAMMO NpPEXYCMOTPETb CKBAXHHBI Y OXHOTO MMM ABYX (yHAAMEHTOB,
PacnoNoKEeHHBIX BOnu3n notka. Obf3aTeNbHa YCTAHOBKA TEMIIEPATYPHBIX CKBKHH ¥ dyHIaMeHTOB, GamkaliumX K MOA3EMHOMY BBOLY WIM BBITYCKY CAHUTapHO-
TEXHHYECKHX KOMMYHMKauuii, a NpH HamseMHOH WX OpOKaZke B MECTAX MX NOrPY)XEHHA B TPYHT, 32 TipejenaMd 3pauws. Jns 3mamuif, BO3BEJSHHBIX C
NPEABAPUTENBHLIM OXJAKACHHEM I[PYHTOB OCHOBAaHMA WIH MX JIOKAILHBIM 3aMOPOKUBAHHEM, HEOOXOAMMO COXPAHATH TEPMOMETPHUECKHE CKBaXKHHbI,
o6opynoBanHbie B NepUoR AposegeH A paboT No OXAAKACHUIO rPYHTOB.

** B cy4ae BLINMOMHEHUA CTabHIM3aIMK BEPXHEH rPaHULI MHOTONETHEMEPINIONO FPYHTA 3aKIaALIBAIOTCS B KOAMYECTBE ONIHOM-ABYX B KOHTYPE 38aHKsA HA
ray6uHy 3aN0KeHus GyHAAMEHTOB IUHOC 5 M.

¥#* PeKOMEHAYETCA 3aKOHCEPBMPOBaTh [JBE HIH TPH TEPMOMETPHYCCKHE CKBMKHHbI MNOR 3AAHMEM, MPOWUNCHHBIE MPH NPOBEACHHH FPEANOCTPOSTHOIO
OTTaMBaHHA IPYHTOB.

**** Ha ropoacKkux CAHMTAPHO-TEXHUYECKHMX CETAX, YKIAABBaeMHIX B BEHTWIMDYEMBIX KAHANAX, KOHTPONBHHE TEPMOMETPHYECCKHE CKBAKHHDI
yCTaHaBIMBaIOT cOOKY KaHana B Ma3yXaX BHIKOMAHHOH TpaHAICH ¥ HA TPaHMue 3eSICHOM MONOCH, NOA KOTOPO#H PacnionokeH KaHayl. CKBRKHHBE IPeayCMaTPHBAIOTCH
Ha PIyOMHY pacyeTHOTO OTTauBaHus mmoc 3 M. s GeckaHaneHbIX NMPOKAASOK KOMMYHHKALHHA KOHTPOJbHBIE TEPMOMETPHYECKHE CKBAMKUHBI PACHONAraloTca
pAIOM ¢ TPYGONpOBOAOM M Ha BENMYMHY ONHOrO—ABYX PacUeTHLIX PajMycOoB OTTaMBaHHA B CTOPOHY OT Tpy6ompososa. CKBaKMHEI MPOXONAT HA PACHETHYIO
ry6uHy oTTauBanKs Ntoc 3 M.

TeMuepaTypy B KOHTPOAbHBIX TEPMOMETPHYCCKHX CKBAXHHAX H3MEPAIOT MO Beel uX riyOune ¢ unrepsanamu: 0,5 M 1o rnyOume: 5 M, 1 M — cBBULE 5 M 1O
ray6ust 10 M 1 2 M — cabitie 10 M CBA3KAMH HHEPLIHOHHBIX TEPMOMETPOR WIH ACKIPOTEPMOMETPOB B PYTHOM WlH ABTOMATHYECKOM DEXHUMAX.
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Ta6nuna M2 — IlepuonaunocTs OpoBeAeHH N H3IMEPEHHE KOHTPOINPYEMbIX IaPaMETPOB

ﬂpm{uﬂﬂu UCMONBb30BAHUA MHOTOACTHEMED3IIBIX NPYHTOB B KaY€CTBC OCHOBAHHA COOPYMEHHA

nepyoaa ¥ B CepeAuHe 3UMbI

Koutpoaupyemslit napameTp 11 opwrusn
1 npunumn [pensapurensHOEe UCKYCCTBEHHOE JonyliseHye OTTaHBaHWA [PYHTOB B
OTTaWBAHHE FPYHTOB [EPHOL KCTLTYaTaUHH COOPYKCHHA
CTpouTtenscTBO (PEKOHCTPYKLIMA ) COOPYKEHHS
Temneparypa rpysra ExxemecsuHo
YpoBeHs NOA3EMHBIX BOJ Onut pa3 B KOHLE JETHEro Excemecsuro OnuH pa3 B KOHLE JIETHEro
nepxona | nepuona
Ocaaku ¢yHIaMEHTOB CTPOALLErocs ExxemecsuHo
{PEKOHCTPYHPYEMOr0) COOPYKEHHUS
Ocanxy GyHAAMEHTOB COOPYKEHHUS QOuauH pas B KBapTan Exxemecauno OpuH pa3 B KBapTan
OKpYyKalouleH 3acTpokku
DKCIUTyaTads COOPYKEHHUS
Temneparypa Bo3ayxa B TTepBbie nBa roaa sKkcrutyaTanuu - -
NPOBETPHUBAEMBIX MOANOMBIX ZBa pasa B Mecau
Temnepatypa rpyHTa JBa pasa B ron, B KOHLE JIETHEro - B niepBsiii roa skciulyaramms

OJIHH pa3 B KBapTan, B
NOCJICYIOLIHE FOABI OJHH Pa3 B
rox

Vposenb NOA3EMHBIX BOA

Opun pa3 8 rol B OCCHHUH NMEpPHO,

, IOCJie CTAbHAH3ALMH THAPOreONIONHYECKOro PeKMMa OAMH pa3s B 2 roja

Ocanxu QyHAAMEHTOB
NOCTPOEHHOIr0
(PEKOHCTPYHPOBAHHOIO)
COOPYXKEHHA

lepBoie Tp1 roaa skcruTyaTauuu
HE MEHEe YeTbipex pas 8 rof, B
JanbHEAUIeM ABa pa3a B rof

Ilepsete Tpu roga 3xkCruTyaTalMy He MEHee BYX pa3 B rox, B
nanbeiieM OAMH pa3 B 2 roaa

Ocanku ¢yHAaMEHTOB COOPYIKEHHUS
OKpYKaIoLIeH 3acTpoiiku

JiBa pa3za B rog

TlepBslit roa FKCIUTyaTaLMy NOCTPOSHHOrO (PEKOHCTPYHPOBAHHOIO)
34aHUA MEHee ABYX a3 B roj, B AansHeieM ofMH pa3 B 2 roaa

TIOT0EEET'ST LD



Oxonyanue mabauyor M.2

[Ipumeuadne — Texymuil OCMOTP COCTOAHHA TEXHHIESCKHX dTaxceli ¥ MOANOAMI COOPYXEHHH OCYMECTBIACTCA IKCIUIYaTdpyloleli opraHu3anyeii
ORMH pa3 B Mecsal. KOHTpONbHbIE OCMOTPHI OCYILECTBIAIOTCA HE peXe ORHOro pasa B rof. IIpu ocMoTpax ocoboe BHUMaHUE PEKOMEHAYETC obpaliaTs Ha HanMiHe
YTeYEK CaHUTAPHO-TEXHHUUECKUX CETeH, COCTOAHHE BOJOOTBONHBIX JIOTKOB ¥ OTMOCTOK B TEXHUUSCKHMX 3TAKAX M NOANONLAX COOPYKEHUSA, BHAMMbIC TPOABICHHS
paspyueHuii 6eTona GyHIAMEHTOB (MX HAMOKAHHUE), @ B ACPEBAHHBIX IOMAX ~ HA HanHyue rpubKoB U twiecenH. [lpy KORTPOMBHEIX OCMOTPAxX ClieMyeT APUMEHATS
HepaspyIalomue MeToAb KOHTPOJIA COCTOAHMA 6eTOHA GyHIaMEHTOB.

ObHapyxeHHble HEHCHPABHOCTH PCTUCTPUPYIOTCA B XKYPHAIC M MNOMACKAT HEMECMUICHHOMY YCTpaHeduio. [IpH HaMuuM KpynHMbIX YTEUeK WIH
CHCTEMAaTHIECKHX MPOTENEK CaHHTAPHO-TEXHUUECKHX ceTell pEeKOMEHAYETCS BLIABHTL 30HY OTTauBaHus rpyHTOoB. [IpH BLIABIEHMH HaMOKaHHA QYHIAMEHTHBIX
KOHCTPYKUMH, rpuOKOB MM OJICCEHU, €CIH OHU HE CBA3aHBL! C MPOTEYKONW CAHMTADHO-TEXHHUYECKHX CETeH, pEKOMEHAYeTCS YCHIMTb BEHTHAALMIO NMOANONHA B
JICTHMH MEPHOJI roaa.

Jna MpoMBb{LLICHHBIX COOPYXXEeHMIt C MOKPBIMH MPOLECCAMH, BbI3HIBAIOMIAMM HOBHINEHHYIO arpeCCHBHOCTD CPENbl K MaTepHanaM (yHAaMEHTOB, pas B NATh
JieT oTbupaiotcs npobsl H3 PpyHaamenToB. OT60p NPOb Ha HccnenoBaHUE PUIUKO-MEXAHHIECKUX CBOHCTB GETOHA NPOUBOAMTCA TAKKE WA BCEX COOPYXeHUil npH
0BHapyXCHHH B HUX ITPOABNEHMUH paspyiueHus GeToHa.

TIpH OCMOTpax HAapYXHBIX CAHHTAPHO-TEXHHYECKMX CeTel, BEHTWIMpYEeMbiX KAHANOB pekoMeHayeTcs ofpamarh BHHMaHME Ha HalHuHe Teuel Tpy6 M
apMaTypbl, Ha HEMCTIPABHOCTh TEIIOU30JAUMY, HAJIMYME TPYHTOBBIX BOX, 00pasopaHue Hanenel B xaHanax, 3aWiHBaHue u T.4. B nepesie xBa roaa IKCUTyaTalan
CaHHTAPHO-TEXHUYECKUX CeTell M3MepsioTcA TeMmmeparypa IpYHTOB OCHOBaHHM B MeCTax, yKasaHHeiX B Tabnuue M.1, a take Temmepatypa BO3IyXa B
BEHTWIHPYEMBIX KkaHafaX BONMU3M BEHTWIAUMOHHLIX OTBEpCTHHI M Mexay HuMH. B npouecce manbHeiiieil SKCIUTyaTalHM CaHUTAPHO-TEXHMMECKMX CeTel
TepMoMeTpHieCKue HAOMONCHHSA 32 HUMHU B YKa3aHHOM COCTABE PEKOMEHAYETCS BHUIONHATEL NPW H3MEHEHHH SKCIUTYaTAUMOHHOTO PEXMMA ceteli ¥ nocJie aBapHui,
BBI3BABLUMX HEMPEXYCMOTPEHHOE OTTAWBAHHE MPYHTOB OCHOBAHHIA.

TI0T0EEET'ST IID
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Mpuaoxenne H
(cmpaBounoe)

Pacuer riiyGMHbI OTTANBANHNUS ¥ IPOMEP32HNA B OCHOBAHHN NOX3EMHBLIX K
HA3eMHBIX MATACTPAJIBLHLIX TPYOONPOBOXOB HA MHOIOJIETHEMEP3JIBIX [PYHTAX

H.1 I'my6GuHy MHOTONETHEr0 OTTAHBAHHS MHOrOJNETHEMEPIIILIX rpyHTOB (nance MMI')
N0 LEHTPOM TOpSYMX H TEIUTBIX MOA3EMHBIX TPYGOMpPOBOAOB (CM. PacUeTHYIO CXeMy Ha
pucyske H.1la) caenyer paccuursiBath o opmyse (H.1).

X 1y, ipH B 0,1
H, - St X Vins T > , (H.l)
Gn X Vins TIPH BT >0,1
rae Hy, — riyOHHa MHOTOJNIETHETO OTTAHBAHYs, OTCYUTHIBaEMas OT JHCBHOMN NOBEPXHOCTH, M;
¥;,s— PAIMYC IO BHemHel obpasytomel usonsuu TpyOst;

G;»G,— Oe3pasMepHbie rIyGMHBI OTTaMBAHUA NOA IEHTPOM TPYObl, OmpenenseMele MO

HoMorpamMam Ha pucyHkax H.2 m H.3 B 3aBucuMocty ot Ge3pasMEpHBIX
napameTpos m, [, By .

a 6

¥

N

i

.

Pucynox H.1 - PacderHas cxema JJIsl oOnpeAesieHHsl TIYOHMHBI MHOrOJETHero
orrauBanus MMI' noa TemnbiMp M ropaummu TpyOonposoaamu, npoJioKeHHbIMH
noxzemso (a) n vasemuo ()

m=h,/r,, (H.2)

e

Aoy (T ~Tie )t

1, ._.L(E_Zl’ﬁ..uw’ (H.3)
4Ly 1

_ A (To—~Tyr)

= , (H4)
L NG ~Tp)
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rae h, — rIyOuHa 3a710MeHAs NOA3EMHOTO TpyOONpoBoaa, CUNTas OT JHEBHOH MOBEPXHOCTH
10 LIeHTpa TpYOsI, M;
Ar— KO3(QHIMEHTE! TETLUIONPOBOAHOCTH MEP3NOro rpyHTa, B/(M: °C);
Men — K03 OHUITMEHTH! TETUIOMPOBOAHOCTH TajIoro rpyHTa, B1/(M- °C);
Tins — CPERHAA TONOBAA TEMIIEPATYPa BHEILHEH TOBEPXHOCTH KONbUEBOH u3onauny Tpy6sl,
°C, onpepenserca no opmyne (H.5);
To - TemMneparypa MMT, °C;
Ty — TEMNEpaTypa Hauana npoMep3aHuA—OTTaHBaHMA TPYHTa, °C;
{ — pacyeTHOE BpEMA, Y,

L, - ynenbHele 3aTpaThl TeMJa Ha OTTaMBaHME TIpyHTa, Br- /M’ OMNpeNeNAnTCS Mo
dbopmyne (H.7);

I, — oxBUBanenTHOE GespasmepHoe BpeMs, At MMI ciMBaOMIErocs THITA MPHHUMAETCA
PaBHEIM HOJIIO, HECAMBAIOLIErOCS THMNA OMNpeneaseTcds IO HOMOrpaMMe Ha
pucynke H.2 npu &=Ho/rins ¥ pr = 0,0 (Hy — rirybuna 3aneranns kposau MMI, M).
Jiis MMTI  mecnuBaromierocs Tuma Oe3pasMepHas TeMmneparypa NpPHHHMAeTCH

8= 0,0,
L WAV s
‘ 4, 4,
0,0 npu 8, =0,0
Rp=q_ 1 Tin ' (H.6)
-2 8 0,0
h2
riie T~ CPEIHETrOfIOBas TeMriepaTypa npoaykra, °C; A, =In| —£&+ |2 —1 |,
Fins Fins
w.,, W,
Ly =Ly py e +05-Cy T =Cy Ty H.T)

rae Lo — yneneHas reniora ¢asossix npespatienuii Boasl, Lo =93 (Bt-4)/xr;
Py — IUIOTHOCTB MEP3NOTO IPyHTa, KM,

Wi — CyMMapHasl BJIaKHOCTh MED3JI0TO IPYHTa,
W,, — KOIMMECTBO HezaMmepalieli BOLB! B Mep3JioM IpyHTe pu Temneparype To;
Cu,Cr— 06B5EMHad TEIIOEMKOCTD TAIOr0 ¥ MEp3NIOro rpyHTa, Br- u/m’°C.

H.2 Tumybuna MHOrojgeTHero INpOMEp3aHus TPyHTa MO LEHTPOM XOJOJHOTO
TpybonpoBoaa, pacmonokeHHoro Ha ydactke ¢ MMIT He ciwmBaromerocs tuma Hy
[pUHMMaETCA paBHO# Hy, n paccuntsiBaetcs o gopmynam (H.1), (H.3), (H.5), (H.6), (H.7) u
Homorpamme (pucyrok H.2) mpu B, = 0,0. Ipu 3rom B dopmyine (H.3) B kavectse Tj,s cnemyer
npuHATE abcomoTHOe 3HaueHHWe TeMneparypsl U . = 0,0, a B dopmyne (H.7) -
Co=Cr=0,0unw,=00.

Ecin B pesynsrate pacdera ITy6uHa mpoMepsanus Hy okaxerca Gonblue TiyGHHEI
3aneraHus xposim MMI, To cnenyet npunats Hy= H.
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Pucynox H.2 - Homorpamma 1jist onpeie/IeHHsi MHOToJeTHero orTauBanus MMI
BOKPYT TerJioro u ropsiuero Tpy6onposonos
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Pucynox H.3 — Homorpamma ana onpenesienns orransanus MMI poxpyr xo104H0r0
TpyGonposona

H.3 Tny6uny MHorometHero orramBaHus MMI' mox UEHTPOM ropsyero H TEMIOro
Ha3eMHBIX TpyGONpoBosioB Hyy, PacronokeHHBIX Ha yuacTkax ¢ MMI cimBaromerocs Tuna,
ClleAyeT PacCcUMTHIBATE HO HOpMYIle (CM. pacHeTHYIO cxeMy Ha pucynke H.16):

28, .t
Hyp =058, ,fuz—"‘—bsgz-sa . (H8)
Ly p

rae o, — GespasmepHBIil mapameTp, onpefensemsiii mo Homorpamme (pucysok H.4a)

B 3aBHCHMOCTH OT IUaMeTpa TpyOs! dp = 2ry;
B, —GespasmepHslit mapamerp, omnpenensembif 1o HoMorpamme (PHCYHOK
H46) B 3aBHCHMOCTH OT IIMDPHHB! bjn; W TONIMHBL Ojps IIOCKOTO
TETIOU30/IATOPE, M;
p=1+0,0337; — nonpagounslii ko3hOULUHEHT, YUNTHIBAIOIMA OTTOK Temia B MEPIIYIO
30HY;
L,y —~ ynenbHele 3aTpaThl TEMA4 Ha OTTaUBAaHWE TPYHTa, ONPEACIAOTCA IO
dopmye (H.9), Bt - i’
S, — 9KBHBaJICHTHEIH CoH, onpenenserca no dopmyne (H.10), M.
Wioi =W,

Ly g =Lypy T%;f,—,m 0,5Cy Ty —2,4C, Ty (H9)
0
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Sinshen / Mg Ha MMI ciuBaromerocs Tuna
> |8ipshp / Mips + Hy  Ha MMT HecamBatowmerocs Tuna
a 6
o2
1,05
1,00 —
B
0,90 0,90 ‘
Oun=0—
0.80 080 "1
0,70 0,70

500 700 900 1100 dp mm

4 J 6 7 Db, m

(H.10)

Pucynok H.4 - I'padpuxcn pas onpenenenus koddpduunentos o, (@) n §, (6) npu
pacuere MHorojieTHero orranBanus MMI nox TensibiMu ¥ ropsunmy TpyGonposogamu
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Hpuanoxenne IT
(o6a3aTesanHOE)

OnpegeieHue TeMnepaTypHoro ko>gdnunenta

I1.1 TemneparypHslif KO3QGUUMEHT Y, ONPEREIAETCA Mo popMyne

Y, =l,15(1+v2)—1,61v1’1n(%), (TL1)

THC T - JUIMTENBHOCTD IKCIIyaTallMH COOPYXCHHUA, JIET;
v — K03 dHLIMEHT BapHaLuH Hecyel cnocoGHOCTH, Ge3pasmepHBIil.
NMpumeuanne - Ecm v,<0, cnexyer npuanmats ¥~=0, B JAHHOM Clyuae NPUMEHATD NPHHLMN |

OpH TIPOEKTHPOBAHHYM OCHOBAHHA (YHIAMEHTOB HE JHOIYCKAETCA, CHEAYET MpPeXyCMOTPETh AONOIHATENBHOE
OXJaXJIEHNE FPYHTOB WM KCTIONE30BaTh I MPHHIUMN CTPOHTENBCTBA.

I1.2 KoadduureHr papuauuy Hecymei crnocoOHOCTH OCHOBAHHS BHLIMHUCHACTCA MO
tdopmyne

1
v=045[(Tyy =)/ AP 0Dy o /[ Toy =T ~C Ty ~T ) |, (n2)

rae Ty —TeMnepaTypa Hauana 3aMep3amus rpyHra, °C, ompenenfeMas  COruacHo
npunoxeHuio b;
Ty ~pacueTHas  CpPeQHErofOBas  TCMIEpaTypa Ha  BepXHelf  MOBEPXHOCTH

MHOTOJICTHEMEP3/IOTO TPYHTa B OCHOBaHHMM coopyxenus, °C, onpexpenseMas
cornacHo mpwioxeHno JI, JUIA OCHOBaHMH oONOp NHAMI 9JeKTpomnepesadH,
aHTEHHO-MA4TOBBIX ONOp M  TpyOompoBomoB J;  NpHHHMAeTCA  PaBHOH
CpeNHErofioBo TeMmepaType MHOTOjeTHeMep3noro rpyuta I, ompenensemoit
cornacHo mpunoxenuio I'.

A - aMIIMTyJa Ce30MHBIX KoneGaHuil TemnepaTypsl HapykHoro Bosgyxa, °C,
oTpesenseMas Kak NoNypasHOCTh 3HadeHUl cpeHeMecaYHol TeMIepaTypsl caMmoro
TETIIOro U camoro xonoauoro Mecana no CIT 131.13330;

O — CpeliHee KBaJPaTUYECKOE OTKIOHEHHE CPEIHErOfOBOM TEMIEpaTyphl HApYXHOTO
B03ayxa, °C, onpeaendemoe no tTabmune I1.2;

Dy~ KO3QQUUMEHT 3aTyXaHWa cly4daiiHelx KoneGaHuil TemmnepaTypkl ¢ rayGHHOI,
GespasMepHEIit, onpenensemslit o tabmmue [1.1 u npurHnMaeMbiit pasHoM Dy, JUIA
CTOA64ATHIX M TEHTOYHBIX QyHAaMeHTOB ¥ D, — 1151 CBAHHBIX;

Tme—pacueTHas TeMIepaTypa MHOToOJIETHeMepanoro rpysra, °C, ompenenseMas o
yKasaHuaM 7.2.7: 15 OCHOBAHMH COOPYXEHHH C XOJOAHBIM TOXNOMLEM [0
tbopmyne (7.4), a9 ocHOBaHHI ONOP JIMHUIL EKTPOTIEPEAaUH, AHTEHHO-MAUTOBBIX
onop u Tpybonposonos no Qopmyne (7.7) W npunumaemas paHoH T, aas
CTONGUATEIX M IEHTOYHBIX (yHNamMeHTOB U T, — is CBAHBIX;

C - xoaddumment, rpan'?, npunuMaeMeii paBHEM 0,24 1A CBARHEIX (YHIABMEHTOB,
a s cronGYaThIX W JICHTOYHBIX — B 3aBHCHMOCTH OT BU/a IPYHTa ITOJ MOAOIIBOH
Oynnamenta: 0 — JIf KpYnmHOOGIOMOYHBIX M mecyaHsix rpyHros, 0,19 — aa
cyneceit u 0,29 — IS CYNIMHKOB M IVIHH.

108



CH 25.13330.2012

TaGauna [1.1 - KoaddpuunenTsl 3aTyxanus cay4afiHbIx Koe6aHHH TemmepaTypbl

¢ ray6uHoH
3navyeHus z,fcf / kf ,co‘s(qo’s)

Koogduunents! |——1—155—T 5606 T 3000 | 4000 | 6000 | 8000 | 10000 | 15000 | 20000
@] @ | 6o | 75 | aooy | 425 | aso) | a75) | 250 | (00)

D, 0] 08 | 075 | 066 | 058 | 046 | 037 | 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, 0093 | 086 | 0,79 | 0,71 0,66 | 0,58 0,52 0,41 0,34
(0) ] (0,90) | (0,79) | (0,73) | (0,66) | (0,60) | (0,55) | (0,50) | (0,41) | (0,36)

VenoBuple 0Go3HaueHmA: z ~ TiIyOMHA 3a0KEHUA MOXOIIBH (YHIAMEHTa OT MOBEPXHOCTH
MHOTONETHEMEP3NIOr0 TPyHTa, M; C; ~ OOBEMHas TEMNOEMKOCTH MEPIIOTO TIpYHTa, Tox/(m’ - °C);
\r— TEILIONPOBOLHOCTb MEP3IOT0 rpyHTa, BT/(M - °C).

Ta6auna [1.2-Cpeanee  KpaapaTHueckoe  OTKJOHeHHe  CpeaHell  roxoBoii
TeMNEepPaTypbl HAPYKHOTO BO3AYXA G

MereocTanuus Ulupora, | Jlonrota, c,°C MereocTaHuus Lpora, | flonrora, c,°C
rpai rpai rpan rpan
1 2 3 4 5 6 7 8
Amypckas o6macTh
BomHak 54,7 128,9 | 0,83 |CxosopomuHo 54,0 124,0 | 0,86
JThxanudaa 53,3 124,0 | 0,88 |Temma 55,2 124,7 | 0,93
Epodeii [TaBnosny 54,0 121,9 | 0,88 [VHaxa 55,0 126,8 | 1,00
3es 53,8 127,2 | 1,07 {Ycrp-Hiokxka 56,6 121,5 | 0,83
Maraaraun 53,5 125,8 | 0,79 [Uepuseso 52,8 126,0 { 0,80
Harophhit 56,0 124.8 | 0,88 [Oxumuan 53,1 1330 | 0,84
ApxaHreascKas 06J1acTh
AGpaMOBCcKuit MasK 66,5 43,3 | 1,17 |Mesens 65,8 442 1,23
ApXaHrenscK 64,6 40,5 | 1,13 [Xommoropst 64,2 41,7 | 1,13
Hpxyrckan o6jaacts

Ansirmxep 53,6 98,2 | 0,82 |Kauyr 54,0 1059 | 0,78
banaranck 53,7 106,3 | 0,84 |Kupenck 57,8 108,1 | 1,29
bBonaiibo 57,9 1142 | 1,15 Mama 58,3 1128 | 1,13
Bpatck 56,3 101,8 | 1,19 {Hmwkreynuuck 54,9 99,0 | 0,91
Bepxuss 'yrapa 54,2 100,0 | 0,81 {Opnunra 56,1 1058 | 1,06
EpGorauen 61,3 108,0 | 1,44 [Taiter 56,0 98,0 1,12
Kuranoso 54,8 105,2 | 0,98 [Tanryi 55,4 101,0 | 0,99
3nma 53,9 102,1 | 0,93 |Tauxoi 51,5 105,0 | 0,71
Hka 59,3 106,5 | 1,34 [Tyinyu 54,5 100,6 | 0,87
Hura 53,0 102,0 { 0,65 |Yere-Mnumek 58,0 102,7 | 1,35
HpxyTek 52,3 1044 | 1,10 |Yere-Yaa 54,5 103,3 | 0,87
KazaunHCK 56,3 107,5 | 1,20 |Xamap-/{aban 51,5 103,6 | 0,78
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Hpooonxcenue mabnuyor I1.2
MereocTaHuust llI:;a(;ra, H‘:f:;?:a’ ag,°C MerteocTanuus lll::;ra, ,Ilor.r;l:;ra, g,°C
1 2 3 4 5 6 7 8
Kamuarckan o6aacts
Hua 556 | 1556 |0,75 g:ﬁ‘;ﬁ’;ﬁ’““' 53,0 | 158,7 | 0,55
Hukonsckoe 55,2 166,0 | 0,50 {Cemauviku 54,1 160,0 | 0,54
QOsepHas 51,5 156,5 | 0,63 {Ycrs-Kamuarck 56,2 162,7 | 0,74
Pecny6auxa Kapenun
KeMb 650 | 348 [1,19 [Fpumano | 659 T 348 [1.31
Pecriy6iuxa Komn
BopxyTta 67,5 64,0 | 1,35 |Tpounko-ITedopckoe 62,7 56,2 | 1,11
CHIKTBIBKap 61,7 50,8 | 1,03 |Yers-Uunsma 65,4 52,3 1,28
Kpacuonpcknii kpaii
Arara 66,9 93,5 | 1,31 |Ecceit 68,5 1024 | 1,28
Baiikut 61,7 96,4 | 1,42 |Urapka 67,5 86,6 | 1,33
Baxasapa 60,3 102,3 | 1,50 (Hopuasck 69,5 88,3 | 1,49
Bepxne-HMbarckoe | 63,2 88,1 | 1,47 |Typyxasnck 65,9 88,1 1,23
Bonouanka 71,0 94,5 | 1,41 [Typa 64,3 100,2 | 1,17
Maraganckas o6aacrb
Atxa 609 | 1517 | 1,19 {Maranam, Haracee 59,55 | 150,78 | 0,74
yXTa
Kenon 64,0 158,9 } 1,02 {Cetimuan 62,92 | 152,42 | 0,96
Mypmanckas o6aacTs
Kona 68,8 | 33,0 |19 [Mypmancx | 690 ] 330 J1,17
Henenxuii aBTOHOMAbIA OKpYr
AmaepMma 69,8 61,7 | 1,49 [Mansie Kapmakynst 72,4 52,7 1,30
Kanun Hoc 68,7 43,3 | 1,13 |Happan-Map 67,6 53,0 | 1,43
Ilepmckasn obnacrn
Bucep 58,5 [ 58,9 10,89 [Yepanns | 604 ] 565 [1,08
TailiMbIpCKHiT ABTOHOMHBIH OKpYr
Jynnaka 69,5 86,3 | 1,35 |o. FonomanHsi 79,6 90,6 | 0,98
Wwm. E.K. denoposa 71,7 104,3 | 1,11 |o. ukcon 73,5 80,2 | 1,33
Xautbl-Mancniicknii aBTOHOMHDBIN OKPYT
CypryT 61,4 | 73,5 |1,16 [Xaus-Mancuitcx [ 61,1 69,1 | 1,10
Xab6aposckuii kpait
Apxa 60,1 142,3 | 0,81 |Hukonaesck-Ha-Amype | 53,1 140,7 | 0,58
AfH 56,5 138,2 | 0,70 |0, Bonpwoit Caur 54,8 137,5 | 0,70
boroponckoe 52,4 140,5 | 0,74 |Oxotck 59,4 143,2 | 0,73
Bypykan 53,0 136,0 | 0,93 |Codmitckuii mpumck 52,3 1340 | 0,85
I'Baciorn 47,7 136,2 | 0,79 |Toko 56,3 131,1 | 1,10
T'yra 52,7 137,5 | 0,98 |Tponuxoe 49,5 136,6 | 0,73
g’:ﬁf{i’;“” 524 | 136,5 | 0,88 [Uexymna 508 | 1322 | 095
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lupora, | Joarora, o Wnpora, | Joarora, o

MereocTanums I'I?BA ﬂrpan a,°C Merteocranuma rsu nl‘pwl ¢,°C

1 2 3 4 5 6 7 8

YuTnackan obaacrs
Axma 50,3 113,3 | 0,78 |Keipa 49,6 112,0 | 0,63
AMazap 53,7 120,7 | 0,78 [HepyuHcKui 3-1 51,3 119,6 | 0,70
Bopss 50,4 116,5 | 0,75 |Xnmox 51,4 110,5 | 0,76
Kanakan 55,1 116,8 | 0,92 {Yapa 56,9 118,3 | 1,07
Kpacusiit Unkoit 50,3 108,8 | 0,78 |Ynta 52,0 113,3 | 0,98
YyKoTcxHnii aBTOHOMHBIH 0KpYr
Anansips 64,8 177,6 | 1,23 |Msic HImuara 68,9 180,6 | 1,22
B. AM6apunk 69,6 162,3 | 0,92 |o. Bpanrens 71,0 178,5 | 0,98
Byxra Mposuaenus 64,4 173,2 | 0,97 |Yers-Onoit 66,6 1594 | 0,97
Wnupreit 67,3 169,0 | 1,20 [Vanen 66,2 1908 | 1,48
Mapkoso 64,7 170,4 | 1,00 |Oreexuuor 66,4 179,1 | 1,04
Pecny6inka Caxa (Axyrus)

Anpan 58,6 125,0 | 1,11 |Onenex 68,5 1124 | 1,21
Amra 60,9 132,0 | 1,17 |{Canrap 64,0 127,5 | 1,00
2;:;2’5;’;“:21 653 | 124,1 | 1,09 |COCKBIAX 71,9 | 1141 | 1,19
Bepxosxck 67,5 133,3 | 1,07 |Caxanmxa 69,8 128,1 | 1,20
Butum 59,5 112,6 | 1,43 |Ceren-Kioens 64,0 130,3 | 0,90
Boporioso 59,6 147,6 | 0,80 {Cuktax 69,9 125,1 | 1,23
BocroyHas 63,2 139,6 | 0,87 [CoGomon 67,1 126,8 | 1,31
Taprup 642 | 1480 |1,12 f;;;’b’g‘:ﬂ ol 643 | 1265 | 1,04
Jlensinxup 63,8 145,6 | 1,00 |Cyxana 68,8 117,9 | 1,32
JenyTarckuii 69,3 139,7 | 0,97 {Cronnmoxap 63,2 113,6 | 1,38
KuraHck 66,8 1234 | 1,07 |Cropron-Kioens 65,0 130,7 | 1,05
Kunuaaa 70,1 113,8 | 1,15 {Tuxkcu 71,7 128,7 | 1,26
3ananHas 62,9 138,5 | 1,07 {Tyoii-Xas 62,5 111,2 | 1,45
3bIpsHKa 65,8 150,8 | 0,91 [Yers-Mas 60,4 134,5 | 1,00
Komaka 60,2 111,5 | 1,29 {Xarsipeix-Xomo 64,0 1248 | 1,06
Kiociop (Bynys) 70,6 127,5 | 1,20 [Yokypnax 70,7 1479 | 1,02
Maak 67,8 115,5 | 1,49 |Yynaeman 56,8 1249 | 0,96
MHupHBIii 62,5 114,0 | 1,29 [Yymmypyx 64,2 116,9 | 1,20
MsHrKspa 68,0 123,0 | 1,22 |[Ienaronust 66,3 1143 | 1,12
Haropusrit 56,0 1249 | 0,97 [Diix 66,0 1174 | 1,33
Hrop6a 63,3 118,3 | 1,34 [Skyrtck 62,1 129,5 | 1,15
OlimskoH 63,3 143,2 | 0,98 |slponsun 67,1 108,5 | 1,54
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Oxonvuanue mabauyer I1.2

MereocTanuus lﬂ:}f;lra, ﬂm‘lﬁ, g,°C MereocTanuus m:p})ajlm 'u?g:;m’ c,°C
1 2 3 4 5 6 7 8
SImano-Heneuxnif aBTOHOMHBIH 0KpPYr
Teimosama 70,9 78,5 | 1,40 [Canexapn 66,6 66,6 1,46
Mappe-Cane 69,7 66,8 1,39 |TasoBckuit 67,5 78,8 1,33
Hanpm 65,6 72,5 1,22 {Tambeit 74,5 71,8 1,14
0. Benbiit 73,3 70,7 | 1,47 |Tapko-Cane 64,9 77,8 1,27
Heina 66,6 73,0 | 1,46 [Ypenroii 66,0 78,4 1,50
Iomyi 66,0 68,7 | 1,44 |Xapacasaii 71,2 66,9 1,59
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Mpunoxenne P
(cnipaBounoOE)

OcHoBHbIe OyxBeHHBIE 0003HAYEHUS BEJTHUHH

Koappuyuenmer Hadexcnocmu u yenosuii pabomui

110 IPyHTY;

O Ha3HAYEHHIO COOPYKCHHU;

1O BUAY (PyHRAMEHTOB;

ko3ddunmenT yciosuit paboTs:;

TeMneparypHeti koadduuuenT ycnosuit paboTsr,
ceficMuuecknit koadpHUUHEHT 0B pabOTE;

k0o HLMEHT YCNOoBHi CMEP3aHHsA IPYHTOB ¢ HyHAaMEHTOM;
koadduumenT yenopui paGoTsl OTTaHBAIOIIETO IPYHTA.

Qusueckue ¥ meniogusuvecKue XapaKxmepucmuKky 2pyHmoe

HOPMAaTHBHBIE 3HAUCHHS XapPaKTEPHCTHK;

pacyeTHEIE 3HAUECHHUS XapPaKTEePUCTHK;

CpelHHE 3HAYCHUS XapaKTepHCTHK;

JOBEPUTCILHAS ~ BEPOATHOCT  (00ECHEYEHHOCTb)  PacyYeTHBIX  3HAYEHMH
XapaKTePHCTUK;

CcyMMapHas BAaXXHOCTb MEP3JIOro IPyHTa;

BJI&XKHOCTE MEP3/I0r0 IPYHTa 33 CYET JIEAAHBIX BKIIOYEHHI;

BJIQKHOCTH MEP3/I0T0 I'PYHTa 3a CHET MOPOBOro JIbJAA (JbAa-IIEMEHTA);

BJI&XKHOCTH MEP3JIOro IPYHTa, PaciioNoKEHHOTO MENTY JIbAUCTRIMH BKITIOMEHHAMM;
BIQXKHOCTE MEp3JI0ro TpyHTa 3a cueT HesaMepsmeli BoAnl  (conepiaHue
He3aMep3lueH BoAbl);

BII2)XHOCT IPYHTa Ha IPaHHIE MIaCTHYHOCTH (PacKaThIBaHUA);

CyMMapHasi JbAUCTOCTh MEP3JIOr0 TPYHTA,

JBANCTOCTE TPYHTA 3a CHET JICASHBIX BKITIOYEHHU;

NBJUCTOCTD TPYHTA 33 CUET [IOPOBOTO JIbJA,

CTeNleHb 3anoHeHus o6beMa NOp MEp3JIoro IPyHTa JBAOM H Hesamep3ue# BogoH
(cTerens BNaXHOCTH);

4KCIIO0 MIIACTUYHOCTH IPYHTa;

OTHOCHTE/IBHOE COJIepKaHHEe OPraHH4eCKOTO BEILEeCTRa,;

CTEIEHb 3aCOTCHHOCTH MEP3/IOTO IPyHTa,

KOHUEHTPALMA TOPOBOTO PAacTBOpa B 3aCONICHHOM TPYHTE;

IUIOTHOCTE TPYHTA,;

IUIOTHOCTH MEP3JIOTO IPyHTa;

IUIOTHOCTh MEP370TO TPYHTAa B CYXOM COCTOSHHM (MUIOTHOCTH CKEJETa MEp3JIOoro
rpyHTa);

TJIOTHOCTH TAJIOTO IPYHTA B CYXOM COCTOSHMHM (TIOTHOCTb CKENETa IpyHTa);
TUIOTHOCTb YaCTHL [PYHTa;

IIOTHOCTB JIBJR;

NJIOTHOCTH BOJIBI;

K03 dHUMEHT NOPHCTOCTH MEP3TIOro IPYyHTa;

TEILIONPOBOJHOCTb IPYHTa B MEP3JIOM COCTOSHHH;
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TEIUIONIPOBOJHOCTB FPYHTA B MEP3JIOM COCTOSHHUH;
TENNONPOBOAHOCTE IPYHTA B TAJIOM COCTOSHUH;
06BEeMHAA TETIOEMKOCTS TPYHTA B MEP3JIOM COCTOSHUH;
o6beMHas TEMIOEMKOCTh IPYHTA B TAIOM COCTOSHUM.

JeopMayuoHHO-npOYHOCIMHYLE XAPAKMEPUCIUKY U CONPOMUBIEHUS MEPINLIX ZDYHMOB HA
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cunosule 8030eticmeus

MozyAb nedopMauuy rpyHTa;

3KBMBAIEHTHOE CLIETIICHHE MEP3JIOro IpyHTa;

IpelenbHO ANTUTENBHOE 3HAYEHHE YACTBHOTO CLETUICHHA MEP3JIOr0 rPYHTE;
CLenneHHe OTTaHBaIOLIETO IPYHTa;

NpenenbHO IINTENBHOE 3HAYCHHE YTIa BHYTPEHHETO TPEHHS MEP3/I0T0 IPyHTa;
yroJl BHYTPEHHETO TPEHHUA OTTaHBAIOMIETr0 IPYHTA;

KOI(GHULMEHT CKIMAEMOCTH MEP3JIOTO TPYHTa;

KO3 GHUHEHT CKUMAEMOCTH OTTAHBAIOLIETO IPYHTA;

OTHOCHTENBHOE CXKATHE JIbJa;

OTHOCHTE/BHAsA AeopMalls OTTAaHBAIOLIErO IPYHTa;

KO3 HIHEHT BA3KOCTH MEP3IOT0 FPYHTa;

Hpezen TeKy4ecTH Mep3JIoro rpyHTa;

K03 OULHEHT OTTAHBAHHS MEP3JIOTO I'PYHTA;

pacHeTHOe JaBleHHEe Ha MEep3NBI IPYHT (COMPOTHBAEHWE MEP3NOro rPyHTa
HOPMAJTBHOMY JIaBJIECHHIO);

COTIPOTHBIEHHE MEP3J0ro TPyHTa CIBHFY 110 TNOBEPXHOCTH CMEP3aHHA C
dyHIaMeHTOM;

CONpPOTHBICHHE MEpP3NoTO TPYHTa CHBHTY WO TPYHTY WIAW TPYHTOBOMY
pacTBopy;

COMPOTHBJIEHHE CIBHTY JbJA IO NOBEPXHOCTH CMEP3aHMA ¢ TPYHTOM HAIH
FPYHTOBBIM PacTBOPOM;

yZhenbHas KacaTebHas CHla MydeHHus NPOMEP3aloIIero rpyHTa;

yIEIbHOE HOpMadbHOE JaBJIeHHE MOPO3HOTO IYYEHH TPYHTa;

YICNBHOE OTPHHATENbHOE TPEHME OTTAWBAIOLICTO TPYHTa Ha TOBEPXHOCTH
byHzaMenTa;

ko3(duLHeHT aedopManuy CHCTEMBl «CBasA-TPYHT» Ha TODH3OHTajbHbIE
yCHIIHS.

Hazpysku u nanpsowcenus

pacdeTHas Harpy3ka Ha OCHOBaHHe;
Hecymas CRocOGHOCTH (CHA MIPENENBHOTO CONPOTHBICHHMA) OCHOBAHMS
byHIaMeHTOB;

pacdeTHas ropH3OHTaNIbHAS HATPy3ka Ha (yHIAMEHT;

npefebHas TOPU3OHTANbHAsA Harpy3ka Ha QYHIaMeHT;

pacdeTHas CHIIa ITydeHHs,;

cwia, yAepxuBaomas GyHIaMeHT oT BBITY4HBAHNS;

CHJIa OTPHIATENBHOrO (HEraTWBHOTO) TPSHHS;

pacueTHbIe YCUINS B 3JIEMEHTaX KOHCTPYKLHMK COOpyxKeHus (byHAaMEHTOB);
NpedebHEIEC YCHIMS B D€MEHTaX KOHCTPYKLHH;

HecylIas criocOOHOCTE MPOEKTUPYEMOH M ONBITHOH CBaif;
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MOMEHT BHELIHHX CHJI;
MOMEHT BHEWIHUX CHJ, BOCTIPHHHMAEMBIA CUJIAMH CMEP3aHWA TpPYHTa TMO
60K0BOIi MOBEPXHOCTH BYHAAMEHTa;

MOMEHTHI BHEILIHHX CHJI IO CTOPOHAM (DyHIaMEHTa;

cpenHee JaBICHHE NOA NOAOIBOH dyHAaMEHTa;

cpeqHee NONOIHUTENBHOE AaBIEHHE N0/ OAOLIBOH (hyHIaMeHTa;

PaBHOMEPHO pacTpe/ie/ieHHas BEPTHKAIbHAA Harpy3Ka;

NpHpozHoe (6BITOBOE) AABJICHHE B FPYHTE;

JIOTIOSHHUTENBHOE BEPTHKAIBHOE HANPAXKEHHE B TPYHTE (OT BECa COOPYXKEHHUA);
aTMOC(EpHOe IaBIeHHUE.

Ocaoku (deghopmayuu) ocHoBaHUA

coBMecTHas ocajxa (aedopMariui) OCHOBAHHA U COOPYKEHHUS;

NpenejbHO IOMyCTHMasi COBMECTHas ocaika (aedopMalys) OCHOBAaHUS U
COOpYKEHHS,

ocaJika IIaCTHYHO-MEP3IIOro OCHOBaHMS,

COCTABJAIOIAA OCAAKH OTTAWBAIOLIETO OCHOBAHMA 33 CYET IIPUPOAHOrO
(GBITOBOTO) JAaBNEHUS,

COCTABJIAIOMIAs OCANKK OTTAUBAIOLIETO OCHOBAHHS O] ACHCTBHEM Harpy3KH OT
3/1aHHA;

0ca/lka YIUIOTHEHHUS NIPeIBAPHTENBHO OTTAAHHOTO CJI0A IPYHTa;
JIOTIOJIHUTENbHAsS 0CaKa, 06yCIOBICHHAs OTTaHBAHHEM MEP3JIOoro IPYHTa;
ocalKy Kpaes (yHAaMeHTa;

0CajKa MEp3J0ro OCHOBaHWA, OOYCNOBJEHHAs IUIACTUYHO-BA3KHM TEHECHHEM
IPYHTa W JIBAA;

CKOPOCTB OCAJKH NIAaCTHYHO-MEP3IOTO OCHOBAHHUS.

HapaMémpbz meniomexnu4ecKkux paciemoes OCHOBAHUY

TEMIIepaTypa;
pacueTHas CpeJJHEroa0Bas TeMIIEpaTypa MHOrONETHEMEP3II0TO IPYHTa;
HOPMATHBHAs CPEIHET0/10Bas TEMIIEPATypa MHOTO/IETHEMEP3IIOr0 TPYHTa;
Cpe/IHerofoBas TEMIIEPaTypa MHOTOJETHEMEP3NOro rpyHTa Ha €ro BEpXHei
IIOBEPXHOCTH;

PAaCUETHBIE TEMIEPATyPhl IPYHTOB B OCHOBAHHH COOPYXKCHHU;

TeMmIepaTypa Hadajla 3aMep3aHHs TPYHTa;

TeMIIepaTypa HapyKHOTO BO3AYXa;

TEMIIEPaTypa BO3AYXa B NOATIONLE 3HaHHS;

TEMIIEPATYPa B MOMEEHHUY;

CPefHHE TeMnepaTyphl BO3AyXa 3a TNEPHOA C OTPHUATCABHEIMH M
TIOOKUTENBHBIMU TEMTIEPATYPaMH;

BpEMS;

pacueTHBIH CPOK IKCIUTyaTallMk COOPY>KEHHS;

KO3((HUILMEHT TETWIOBOTO BANAHHA COOPYKECHHU,

KO3(OUIHEHT CE30HHOTO H3MEHEHHA TEMIIEPATYPH! IPYHTOB OCHOBAHUS;
MOZyJb BEHTHIIHPOBAHUA NOANObS 3AaHU;

CONpPOTHBIIEHHE TEILIONIEPEaue NIEPEKPLITHA Ha NIOAOIbEM;

COIIPOTHBJICHHE TETUIONEPe aue TEIIOH301ALHH TPYGONPOBOLOB;
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TEILIOTA TasHKA (3aMep3aHus) IPyHTa;
yAenbHas TerioTa asoBsIX EPEeXO0B BOAA~IEH.

Teomempuveckue xapaxmepucmuxu

MIHPHHA COOPYKCHHA;
JUIHHA COOPYXEHHS,;

CTOPOHBI NMOAOWIBB QYHIaMEHTa;

JUIHHA CBaM;

IKCLEHTPHCHTET;

TUTOIIA/L MOAOMBE (PyHIAMEHTa;

II0IaAb OBEPXHOCTH CMEP3aHUA IPYHTA ¢ YHAAMEHTOM;

nepuMeTp GyHnaMeHTa;

riyOnHa 3aJeNKH cBaif;

riryGusa 3an0%eHHA GyHAaMEHTa;

pacueTHas riry6HHa Ce30HHOTO OTTAHBAHHA IPYHTA;

HOpMAaTHBHas [TyOHHA Ce30HHOTO OTTAHB3HHA IPYHTa;

pacueTHas riyOHHA CE30HHOTO MPOMEP3AHHA TPYHTa;

HOPMATHBHAs NTyOHHA CE30HHOTO MPOMEP3aHHs IPYHTa;

TO/ILUMHA CJIOA IPYHT?;

rnyGyHa OTTauBaHHUA IPYHTA B OCHOBAHHH COODYXEHHs 32 pacueTHbIH CPOK ero
3KCILTyaTaluy;

MaKCHMaJIbHAaA ITyOHHa OTTaUBAHHA TPYHTA O COOPYKEHHEM;

rTy6HHa IPeABapUTEILHOrO OTTaHBAHUA TPYHTA;

rry6HHa 10 pacueTHOro0 YPOBHS.
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