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Mpepncnosue

Uenn u npuruunel cTaHgaptviauuu 8 Poccunckoin depepaunn ycraHoBners! depepansHbiM
3aKoHOM OT 27 aekabps 2002 r. Ne 184-03 «O TexHW4eckom perynuvpoBaHnvy, a npaswna pa3paborku —
nocraxoBsneHuem lMpasutenscrea Poccuitckon ®epepaumn o1 19 Hoabpsa 2008 r. Ne 858 «O nopsake
pa3paboTkn 1 yTBEPKAEHUS CBOAOB NPaBuny.

CeeaeHuA o ceoae NpaBun

1 UICNONHWUTENN — HayuHo-uccneaoBatenbCkni, NPOEKTHO-U3LICKATENLCKUA U KOHCTPYKTOPCKO-
TEXHONOMMYECKUA WHCTUTYT OCHOBAHUA U NOA3EMHbIX coopyxeHud uMm. H.M. FepceBaHoBa — MHCTUTYT
OAO «HWUU «Ctputensctao» (HANOCT um. H.M. MepcesaHoBa)

2 BHECEH TexHu4eckum komuteTom no craHdaptuaaunm (TK 465) « CtpouTenscTBo»

3NOOFOTOBNEH k  yTBepxaeHuio  [enapTameHTOM  apxWTeKTypbl, CTPOuUTenLCTBA W
rpagoCcTpouTENBHOR NOANTUKM

4 YTBEPXXOEH npukasom MuHucTepcTBa pervoHansHoro passutna  Poccuiickon deaepaunn
(Muspernon Poccum) o7 29 nekabpa 2011 1. Ne 622 v BBeaeH B aeiicTeue ¢ 1 aHeaps 2013 r.

5 BAPEMMCTPUPOBAH ®epnepanbHbiM  aréHTCTBOM N0 TEXHUYMECKOMY  PETYNUPOBAHMIO W
meTponornn  (Poccranaapt). TMepecmotp CM 2513330.2010 «CHuM  2.02.04-88 OcHoBaHun
hyHOAMEHTL! HA BEHHOMEP3IbIX FpyHTax»

MHgopmayus 06 U3MeHeHUAX K HacmosujeMy ceoldy npasun nybnukyemcs e exezo0Ho u3idasaemMom
UHPOPMAYUOHHOM yKka3amene «HayuoHnanbHeie ©mandapmsi», @ mMekem U3MEHeHUU U Monpasok —
8 BXEMeCAYHO u30asaemMbix UH@POPMAUUOHHBIX yKasamensax «HayuoHansHeie cmandapmbi». B cnyvae
nepecMompa (3aMeHbl) Unu ommeHs! Hacmosaweeo ceoda npasun coomeememayouee ysedomnerue 6ydem
onybruKogaHo 8 exemecsyHO u30asaeMoM UHGOPMAUUOHHOM ykasamene «HauuoHarbHble cmaHdapmels.
Coomsemcmeytowan ungopmauus, ysedoMneHue U MEKCMb! PasMeLUaomcs makxe 6 UHGOPMAUUOHHOL
cucmeme obwe20 nonwL3osaHusa — Ha oduyuansHom catme paspabomyuxa (Murpeauon Poccuu) 8 cemu
Wumeprem

@ Munpervon Poccun, 2011

Hacroswuit HopMaTUBHBIN LOKYMEHT HE MOXeT GbiTe NONHOCTLIO UMK HACTUMHO BOCNPOUIBELBH, TUPAKHPOBRH W PECNPOCTPAHBH
B8 Ka4ecTBe 0bUUNaNBHOTO N3naHun Ha Tepputopuu Poccuickon degepaumnn 6a3 palpewenna Munpernona Poccus
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BBenenmne

Hacrosuuuit  cBop npaBWiI  ABAAETCS  AKTYaIM3UPOBAHHON pelaKUHei
CHul12.02.04-88 «OcHoBauns ¥ (yHAaMEHTbl HA BEYHOMEP3JIBIX TPYHTaX»
OcHoBanuem juIst pa3paboTKH HOPMATUBHOTO JI0KyMeHTa sABiseTcs PeaepanbHbrit
sakoH ot 30 gexabps 2009 r. Ne 384-03 «TexHUUYECKHH pernamenT
0 0€30MacHOCTH 31AHUI U COOPYKEHHIN,

AKxTyanusanus BBITOJIHEHA COTpYJHUKAMH HHUHMOCTI UM.
H.M. T'epceanosa — uncruryrom OAO «HUL[ «Crpoutensctso» (I-p TEXH.
Hayk B.II Ilempyxun, xaHp, texu. Hayk O.A. Llynsmees, B.E. Konaw -
PYKOBOAMTENM TEMBI; JOKTOpa TexH. Hayk b.B baxonouw, JI.P. Cmasnuyep,
KaHAMZAThl TeXH. Hayk: A.[. Anexcees, C.I. bessones, I} Bondapenko,
HHA JKypaenes, O.H. Hcaes), MI'Y nm. M.B. JlomonocoBa (a-p TeXH. Hayk
JI.H. Xpycmanee n noxtopa reon.-mutepan. Hayk M.4A. Komapos, JI.T. Poman) u
OAO  «DynaaMeHTNpoeKT» (KaHAMAATLI TeXH. Hayk B.H.  Axcenoé u
H.b. Kymeuykas).
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CBO/J ITPABNJI

OCHOBAHHA U ®YHAAMEHTbI HA BEHHOMEP3JIbIX 'PYHTAX

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

1 ObaacTs npuMeHeHUs

Hacrosuuit cBOA mnpaBWil PacrpoOCTPaHSAETCs Ha INPOEKTHPOBAHWE OCHOBAHMHA U
(QYHAAMEHTOB 3JaHMH M COOPYXKEHHH, BO3BOAMMBIX HA TEPPHUTOPHH PACNpOCTPAHEHHA
BEYHOMEP3JIbIX (MHOTOJETHEMEP3IBIX) IPYHTOB.

Hacrosumit cBon mpasui, kpome 4.1-5.7, He pacnpocTpaHseTcs Ha MPOEKTUPOBAHHE
OCHOBaHUA THAPOTEXHUUYECKUX COOPYXEHMH, 3EMIISHOTO [0JOTHA2 aBTOMOOMJBHBIX U
KENE3HBIX JOPOT, a’pPOAPOMHbIX IOKPBITMH ¥ (QYyHAAMEHTOB MallMH C JUHAMUYECKUMHU
Harpy3KamH.

2 HopmaTuBHBIE CCBHLIKH

B HacrosimiemM cBozje MNpaBWJ TNpPUBEAEHBl CCBUIKM Ha CHENYHOUIME HOPMAaTHBHbIE
JOKYMEHTBI:

CIT 14.13330.2011

CI120.13330.2011

«CHuIT II-7-81* CTpouTensCTBO B c€HCMUYECKUX paiioHax»
«CHull 2.01.07-85* Harpysku u Bo3aeicTBUS

CIT122.13330.2011
CI124.13330.2011
CI128.13330.2012

CI135.13330.2011
CIT136.13330.2012
CIT 47.13330.2012

CIT150.13330.2012
CI163.13330.2012

CI164.13330.2011
CIT 116.13330.2012

CII 131.13330.2012

F'OCT P 53582-2009 I'pynTHI.

T'OCT P 54257-2010 Hanexuocts

IOCT 5686-94
I'OCT 12248-96

«CHuII 2.02.01-83* OcHoBaHKSA 30aHHUI ¥ COOPYKEHUH»

«CHul1 2.02.03-85 Cpalinble (pyHIaMEHTBI»

«CHulT 2.03.11-85 3ammura CTpPOHTENBHBIX KOHCTPYKLMH OT
KOPpO3UU»

«CHulI 2.05.03-84* Mocts! 1 Tpy6bI»

«CHulT 2.05.06-85* Maructpasipasle TpyOOTpOBOALD)

«CHull 11-02-96 NHxeHepHble U3BICKAaHHA AJISA CTPOUTE/IhCTBA.
OCHOBHBIE MONOXKEHMS»

«CHulI 23-02-2003 TeruoBas 3alinTa 31aHUH»

«CHulT 52-01-2003 betoHHEIe ¢ XKene300eTOHHBIE KOHCTPYKLHH,
OcHOBHBIE MOJOKEHUA»

«CHulT [1-25-80 [lepeBsiHHbIE KOHCTPYKLMHY

«CHuII 22-02-2003 MuxeHepHas 3aliuTa TEPPUTOPHIA, 31aHKH 1
COOPYEHHUI OT OMACHBIX I'E0JOTHYECKHX MTPOLECCOB. OCHOBHBIE
TIOJIOXKEHUSI»

«CHulI 23-01-99 CrponTtenpHas KIMMaTOJOTHA»

Merton  onpenencHHMs  CONPOTUBIEHUS  CABUTY
OTTauBAIOIHUX IPYHTOB
CTPOUTENBHBIX KOHCTPYKUMH M  OCHOBaHHUH.

OCHOBHBIE MONOXKEHUS Y TPEOOBAHUA

I'pyHTBL. MeTo/ibl TOJIEBBIX UCTIBITAHMH CBasgMH

['pyHTBL. Metoas! n1ab0paTOpPHOTO ONMpPEAENEHNUA XapaKTEPUCTUK
HPOYHOCTH U AePOPMUPYEMOCTH

M3zpanne odunnaibroe
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I'OCT 19912-2001 I'pyntel.  Merogbl  NMONEBBIX  WMCMBITAHMI  CTATHHECKHM W
JUHAMHUYECKHM 30HIUPOBAHUEM

['OCT 20276-99  Ipynrtbl.  MeTombl  NOJIEBOFO  ONPEIACICHHS  XapPaKTEPHCTHK
IPOYHOCTH U AehOPMUPYEMOCTH

I'OCT 2052296  I'pyntel. Merons! craTHCTHYeCKOW 00paboTKH  pe3ynbTaToB
UCITBITaHUH

I'OCT 24586-90 T'pyntel. MeToasl 1aGOpaTOPHOTO ONpPEAC/ICHHS XapaKTEPUCTHK
NPOYHOCTH U A€POPMUPYEMOCTH MEP3.IbIX IPYHTOB

I'OCT 24846-81  I'pynTel. Metoanl niMepeHus aedopMaudii OCHOBAHHMI 37aHuil 1
COOPYXKEHHH

['OCT 24847-81  I'pyntel. Metoa onpeaesneHus riryGHHb! CE€30HHOTO TPOMEP3aHUs

I'OCT 25100-95  I'pyntsl. Knaccuduxauus

['OCT 25358-82  I'pyHTbl. MeTox MoaeBoro onpeaeieHus TeMreparypel

I'OCT 26262-84 TI'pyntsl. Merton noneBoro onpefeieHds TIIyOHMHBI CE30HHOTO
OTTaWBaHMs

I'OCT 27217-87 T'pyHTsl. MeToA 10/€BOTO ONMpPEAENEHHs YAEAbHBIX KacaTebHbIX
CHJI MOPO3HOTO ITY4EHHS

I'OCT 28622-90  T'pyntel.  Meron  1aGopaTopHOro  OmMpedeNeHus  CTEHeHH
Ty4YHHUCTOCTH

I'OCT 30416-96  I'pyntsl. JlaGopatopHsle nenbiTanus. OBIHE NOT0KEHHS

FOCT 30672-99  I'pyntsl. Hosessle ucnbitanns, OOUME 1010KEHHS

[Tpumenanne ~lpn no1b30BaHNN HACTOSIIMM CBOLOM NPABII Le1eCOOBPA3HO IPOBEPHTH NEiCTBHE
CCBUTOUHBIX CTAHAAPTOB W  KJIACCHQMKATOPOB B HMHQOPMALMOHHON CHCTeMe OOINEro MONB30BAHMA — Ha
O(HIIHATBHOM caliTe HAUMOHATBHOTO OpraHa Poccuiickoit (ejlepaliit IO CTAHAAPTH3ALMHU B ceTy MHTepHeT nin
O €XETOAHO H3NaBaeMOMY yKazareto «HallwionabHEIe CTAHAAPTEI», KOTOPLIH OMyG/IHKOBAH 110 COCTOAHMIO HA
| sHBaps TeKywiero roga, ¥ N0 COOTBETCTBYIOIIHM EXEMECHYHO H3AABAEMBIM MH(MOPMALMOHHBIM YKa3aTe/aM,
OMyO/IMKOBAHHEIM B TeKylleM romy. ECIM cChUIOYHBIE AOKYMEHT 3aMeHeH (M3MEHEH), TO MpH MOIb30BAHWH
HaCTOALIMM CBOAOM MpaBWJ  CIEXYET DYKOBOACTBOBATECA 3aMEHEHHBIM (M3MEHEHHLIM) A0KyMmeHTOM. Ecmu
CCBUIOYHBIH AOKyMEHT OTMCHEH 0e3 3aMeHbl, TO MOJOKEHHE, B KOTOPOM AaHA CChLIKA Ha HEro, MPUMEHseTcs B
YacTH, HE 3aTPArHBalOLIEH 3Ty CChUTKY.

3 TepMuHBI U onpeae/ieHus]

Onpeﬂeneﬂnﬂ OCHOBHBIX TCPMUHOB IIPHUBEJICHB! B NTPUI0KEHNH A.

4 O0mue NoJI0KeHUs

4.1 OcHoBanus M GyHIAMEHTD! 30aHHI ¥ COOPYHKEHMH', BO3BOAUMBIX Ha TEPPUTOPUH
PacrpoCTpaHEHUsi MHOTOJICTHEMEP3IEIX TPYHTOB, CIEAYET IPOCKTHPOBATE Ha OCHOBE
pe3yIbTaTOR  CHCLMAIBHBIX ~ MHXXEHEPHO-IEOJOrMYECKUX — M3BICKAHUM,  BKIHOYAIOLIMX
CHEUHANbHBIC TCOKPHOJOTHYECKHE UM THAPOre0JOrMYeCKHE M3BICKAHHS € yYEeTOM
KOHCTPYKTHUBHBIX M TEXHOJOTHYECKHX OCOOCHHOCTEH MNPOCKTUPYEMBIX COOPYXEHHH, WX
TEMIOBOrO Y MCXaHHYECKOro B3aUMOJEHCTBUS C MHOTOJETHEMEP3TBIMH TIPYHTAMH
OCHOBaHMH ¥ BO3MOXHBIX H3MEHEHHH T'EOKPHOJIOIHYECKMX YCIOBMH B pe3yibTaTe
CTPOMTEIBCTBA M IKCILTYATAllNK COOPYKEHUH 1 OCBOEGHUS TEPPUTOPHH, YCTAHABINBAEMBIX T10
A3HHBIM HHXCHEPHBIX U3BICKAHUA U TEINIOTEXHUYECKHX PACUETOB OCHOBAHHIA,

I{anee BMCCTO TCPMHHA «3HaHHUA U COOPYXKEHHUA» UCTIONB3YCTCH TEPMHH «COOPYKCHHA», B YHUCIO
KOTOPBIX BXOIAT TAKXKE NMOA3CMHBIC COOPYKEHUA.
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4.2 Wcxomdble TaHHBIE UT IPOEKTHPOBAHUS TOKHBI COOOIATECA B HEOOXOMUMOM H
10CTATOYHOM — 0ObeMe, PEerucTpUpoBaThCS M UHTEPNPETHPOBATHCS  CHELHATMCTAMU,
00/1a1a0KMMK COOTBETCTBYIOLIEH KBAIM(HKALMEH 1 OTILITOM.

[TpoeXTUPOBaHHE  JIOJDKHO  BBINOJHATHCS  KBATHM(ULUHMPOBAHHBIM  MEPCOHANIOM,
MUMEIOIM  COOTBETCTBYIOIIMH  ONBIT  TPOEKTUPOBaHMs KU CTPOUTENILCTBA  Ha
MHOIOJIETHEMEP3/IbIX IpyHTax. [Ipi 3TOM A0KHBI ObITE OOECTIEUEHbl KOOPAHHALIMSA U CBA3b
MEKIY HUMH U CIIEHHAIMCTaMU 110 MHKCHEPHBIM U3bICKaHHUSAM.

Hcrons3yeMble MaTepHansl ¥ U3AEHsl IOJDKHBI YI0BJICTBOPATL TPEOOBAHUAM TIPOEKTA
IUISL CEBEPHOH CTPOUTENBHO-KIMMATH4ECKON 30HBI.

TexHrueckoe 00CTyKHBAaHHE COOPYXEHHs IMpH SKCIUTyaTallid W CBSI3aHHBIX C HUM
MHKEHEPHBIX CHCTEM [OJKHO CTPOrO BBIMOJHATbCS M obecreuuTh ero 0e30macHOCTh H
pabouee COCTOSHUE Ha BECh CPOK DKCIIYATALHH.

[Ipu npoekTHpoBaHWU OCHOBaHMH M (YHAAMEHTOB HA MHOTOJIETHEMEP3JIBIX TPYHTAX
CJIe/lyeT YYUTBIBATL MECTHBIE YCJIOBUS CTPOMTEIBCTBA, TPEOOBAHUA K OXpaHe OKpYXarouleH
Cpelbl, a TAaKXC HMEIOUIMHCS OINBIT TMPOEKTUPOBAHHUS, CTPOMTEILCTBA M IKCIUTyaTalHH
COOPYKEHMH B aHAJIOTMYHBIX YCJIOBHSX.

BriGop ¢TpOUTENbHBIX MIOMIAJ0K M MPOEKTHBIX PEIICHHH OCHOBAHMH M QYyHAAMEHTOB
CJIENYeT MPOM3BOAWTH Ha OCHOBAHMM TEXHUKO-3KOHOMHYECKOTO CPaBHEHHUS BO3MOXHBIX
BapUAHTOB C OLEHKOH X 10 MPUBEJEHHBIM 3aTPaTaM C yYETOM HaJCKHOCTH.

4.3 VImxeHepHsie H3bICKaHUs Al CTPOMTEIbCTBA Ha MHOTOJETHEMEPIJIBIX T'PyHTax
HaIJIeKHT npoBoauts B coorBerctBuM ¢ CIT 47.13330 u 1apyruMu HOPMAaTHBHBIMH
JOKYMEHTaMH N0 MHXEHEPHBIM U3bICKAHHUSIM U MCC/IEeJOBaHMAM I'DYHTOB A/l CTPOUTEILCTBA.
TpeGoBaHMsA K WHKEHEPHBIM H3BICKAHHAM Ha MHOIOJETHEMEP3/bIX TIPYHTaX MPUBEICHBI
Takxe B [3].

[TpoekTHpoBaHue OCHOBaHMI 0€3  JOCTATOYHOTO  WHIKCHEPHO-ICOJOTHHECKOTrO
000CHOBaHHs HE JI0MyCKaeTcs.

44 Tlpu BoO3BelcHUH HOBOrO OOBEKTa MAM PEKOHCTPYKUHHM CYLIECTBYIOLLETO
COOpYXEHHs Ha 3aCTPOCHHOW TEPPUTOPHH HEO0OXOJMMO YYMTBIBATH €r0 BO3ACHCTBHE Ha
OKPYKaIILYl0 3acTpOHKY C [EeJbI0 COXPAaHEHMS PacY€THOTO TEMIIEPATypHOro pEXUMa
MHOTOJICTHEMEP3/IBIX ~ TPYHTOB [pWIEralol¥X  TEPPUTOPUH W MPEAOTBPAILCHMSA
HEJOMyCTUMBIX JIeopMalnil CYILECTBYOLINX COOPYKEHHUH.

4.5 COOTBETCTBHE COCTOSIHUS TPYHTOB OCHOBaHHA W (YHJAMEHTOB MNPOEKTHBIM
TpeGOBAHUAM TNPH Cladye COOPYXEHHS B IKCIUTyaTalMIO AOKHO ObITh NOATBEPKICHO
pe3yJibTaTaMi HaTypHBIX Hab/i0J€HMH, BBITIOJIHEHHBIX B IIEPHOJ CTPOHTEILCTBA COTNIACHO
perjamMeHTy reoTEXHHYECKOr0 MOHHTOPHHT A, )

4.6 Tlpu mNpoekTUPOBaHWH OCHOBAHUH W (QYHIAMEHTOB YHHKAJIbHBIX 3[aHMH H
COOPYXEHUH WM UX PEKOHCTPYKIMH, 2 TAKKE COOpYXeHHH | ypOBHS OTBETCTBEHHOCTH, B
TOM uHCle PEKOHCTPYMPYEMBIX B YCIOBHAX OKpYXarolleH 3acTpoiku, HeoOXoaumo
MpelyCMaTpUBaTh HAyYHO-TEXHUYECKOE COMTPOBOXKAECHHE CTPOUTENIBCTBA.

Hay4HO0-TEXHHYECKOE COMPOBOXKICHNE MpeACTaBseT cofoi koMmeke paboT HayqHO-
AHAIUTHYECKOrO, METOOUUYECKOTO, HHPOPMAUMOHHOTO,  JKCIEPTHO-KOHTPOJBHOIO  H
OpTaHH3aLMOHHOTO XApaKTepa, OCYILIECTBISEMBIX B TPOLECCE U3BICKAHUM, TIPOCKTUPOBAHHUA U
CTPOMTEILCTBA B LENAX OOECIEYCHHS HAJEKHOCTH COOPYKEHHH C y4eTOM MpHMEHEHHA
HeCTaHAApPTHBIX PACUETHBIX METO0B, KOHCTPYKTHBHBIX K TEXHOJOIMYECKHX PEHICHHH.

47 CoctaB paboT N0 HAayYHO-TEXHMYECKOMY COMPOBOXACHHUIO HHKCHEPHBIX
V3BICKAHUH, NPOEKTHPOBAHHS H CTPOUTENHCTBA OCHOBAHUHW W (YHIAMEHTOB MOJIKEH
ONpPENENATECA  TEHEPANBHEIM  NPOCKTHUPOBILMKOM ¥ COIJIACOBRIBATECH  3aKa34HUKOM
CTPOMTEIBCTBA. B cocTaB paboT Hay9HO-TEXHUUECKOTO COMPOBOXKACHUSA CACAYET BKIHOYATD!
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paspaboTKy pekoMEHAalWi K MporpamMMe HHKEHEPHO-TEONOMHYECKUX M HHIKEHEPHO-
JKOJIOTH4ECKHUX U3bICKAHMIA;

OLEHKY H aHaIM3 MaTePHa 0B HHKCHEPHBIX U3LICKAHHII,

pa3paboTKy HECTaHIAPTHBIX METO/IOB PACUETA ¥ AHANU3A;

TIPOTHO3 COCTOSAHHMS OCHOBAaHWUW ¥ (QYHIAMEHTOB MPOEKTUPYEMOro OOBEKTA C YYETOM
BCEX BO3MOXKHBIX BUIOB BO3AeHCTBHII;

TNIPOTHO3 BIIMAHUSA CTPOUTEIILCTBA HA OKPYKAKOLLYIO 3aCTPOHKY, I'€0JIOTHYECKYIO Cpedy
 5KOJJOTMYECKY10 00CTaHOBKY;

pa3paboTKy perjaMeHTa reoTeXHHUIECKOTO U 3KOJOTHYECKOr0 MOHUTOPHHT A,

pa3paboTKy TEXHOJIOIMIECKUX PETIIAMEHTOB Ha CleUUaNbHBIE BHALI paboT;

BBIITOJTHEHHE OMBITHO-HCC/IEN0BATENBCKUX H KOHCTPYKTOPCKHX paboT;

00001eHne ¥ aHANK3 PE3yTbTaTOB BCEX BUIOB TEOTEXHWYECKOTO MOHMTOPHHTA, HX
COITOCTABJICHUE € Pe3y/IbTaTaMH MPOTHO3a;

OMEpaTHBHYIO paspaboTKy PEKOMEHAAUMH WM KOPPEKTHPOBKY MPOEKTHBIX PELICHHH
Ha OCHOBaHWM JIaHHBIX T€OTEXHMYECKOTO MOHHMTOPHHIA [PH BLIABAEHHWHM OTKJIOHEHUH OT
pe3yJIbTaTOB IPOrHO3a.

S XapakTepuCcTHKH MHOT0/IETHEMEP3JIbIX TPYHTOB OCHOBAHHI

5.1 TlosipasaeneHne ¥ HAHMEHOBAHHE PA3HOBMIHOCTEH MHOIOJETHEMEP3IBIX TPYHTOB
ciaeayeT npousBoanTh B cootBeTcTBHM ¢ 'OCT 25100 ¢ yyerom ocoberHocTel uX (Gu3HKO-
MEXaHUUYECKHIX CBOMCTB KaK OCHOBAHUH COOPYXKEHHUI,

5.2 Tlo ocofeHHOCTAM (H3MKO-MEXAHUUYECKHX CBOWMCTB CPeAM MHOTOJETHEMEP3IIBIX
TPYHTOB JOJDKHBI BBIACAATECH CHIBHOJIBAMCTBIC, 3aCONEHHBIC M 3aTOP(QOBAHHBIE TPYHTHI,
MCIIONIb30BAHUE  KOTOPBIX B Ka4yeCTBE OCHOBAaHMH COODYXKEHWIH periaMeHTHPYeTcs
JOMNOJHUTEIBHBIMY  TPEOOBAHUAMM, NPELyCMOTPEHHbIMU pasaenamu 8, 9 u 10, a Taxxke
TBCPAOMEP3NBIE,  MIACTHYHO-MEP3/ble M CHITy4YeMep3/ible  [PYHTBI,  BbIAEJIAEMbIC
coryacHo 5.3.

5.3 [loapasieneHne TIpyHTOB Ha  TBEPAOMEP3BIE, IUIACTMYHO-MEp3Ible U
CBIITYyYEMEP3IBIE DU IPOEKTUPOBAHUHM OCHOBAHHH M (yHIAMEHTOB CliedyeT NPOM3BOAUTDL B
3aBUCHMOCTH OT MX COCTaBa, TEMIIEPATYPbl U CTENEHU BJIAXHOCTH B cooTBeTcTBUM ¢ [OCT
25100 ¢ yueTom c:KUMAEMOCTH MO HATPY3KOHA.

K" tBepaomepanbiv ciielyeT OTHOCHTH IPAKTHYECKH HECKMMAEMble TIPYHTBl €
koadduumenTom cxumaemoctd my < 0,01 MIla™, NJIACTHYHO-MEP3/IBIM ~ TPYHTHl €
koo durmenTom cxumaemoctu my> 0,01 MITa ™.

5.4 HeoOxoanmble pmns pacyera OCHOBAHMA M (QyHAAMEHTOB (H3MUECKHE M
AehOPMALHOHHO-TPOYHOCTHEIE XAPAKTEPHCTHKH MHOTOJIETHEMEPIIEIX IPYHTOB HAMEKHT
ONPCIENATL Ha OCHOBAHMH HX HEMOCPEICTBEHHBIX I10EBBIX WK J1a0OPaTOPHBIX MCIBITAHHIA.

5.5 B coctaB onpenenseMBIX i pacdyeTa MHOTOJETHEMEDP3IBIX OCHOBaHHIA
U3MYCCKMX W MEXAHMYECKHX XaPAKTePHCTHK TPYHTOB TOMHMO MpPEAyCMOTPEHHBIX
XapaKTePUCTUK JO/HKHBI JOMOJIHUTENBHO BXOJUTh:

a) OQusMyecKMe M TEINIOQU3MYECKHE  XAPAKTEPUCTHKM  MEP3IBIX  TPYHTOB,
OIpPENCIACMBIE B COOTBETCTBUHM C NIPHIOKEHHEM b;

6) AedopMALKOHHBIE ¥ MPOYHOCTHBIE XAPAKTCPHCTHKA IPYHTOB I PACueTa MEP3/IbIX
OCHOBAaHHH 10 JeQopManuaM M Hecylled CmocoGHOCTH: KO3DMHLUHMEHT CKUMAEMOCTH
Mep3710ro rpyHTa my (7.2.16), pacueTHoe JaBieHne R ¥ CONPOTUBIIEHHE MEP3IIOTO FPYHTA HIIH
IPYHTOBOIO PacTBOpa CABHIY MO MOBEPXHOCTH CMEP3aHUs Ryr M Ry, COMPOTHBICHUE COBUTY
JTb/1a TIO TIOBEPXHOCTH CMEP3aHKSA ¢ TPYHTOM MM IPYHTOBBIM pacTBOpoM Ry, (7.2.3);
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B) e(OPMAIIIOHHBIE XapaKTEPUCTHKH IPYHTOB JUIS PacyeTa OTTaHBAIOIEr0 OCHOBAHHSA
no aehopmauusm: KoIDOUIMEHTB! OTTAUBAHUA Ay M COKAMAEMOCTH My OTTaUBAIOLIETO
IPyHTa ¥ ero OTHOCHTE 1bHAS ocajika Ey (7.3.8),

I) TPOYHOCTHBIE XapaKTEPUCTUKK IJIS MEP3JILIX TPYHTOB W WX KOHTAKTOB €L U @
OMpeNeaATCA 110 pesyabratam AnuTebHbix uenbitannid (FOCT 12248), ¢ M Qg — MO
pesysbpTaTaM HEKOHCOJIMAMPOBAHHO-HEAPEHHPOBAHHOTO " KOHCOJIMAMPOBAHHO-
HeJpeHHPOBAHHOTO cpe3a oTrausatomiero rpyHTa (TOCT P 53582),

J) XapaKTEPHCTHKH TPYHTOB CJIOS CE30HHOTO NMPOMEP3aHHUs—OTTauBaHUs Ul pacdeTa
OCHOBaHMIl M (yHIAMEHTOB Ha BO3AEHCTBHE CHJI MOPO3HOTO My4YeHus rpyHtoB (7.4.3
7.4.6): oTHOcHTeAbHas JehopMalus MOPO3HOTO MNy4eHHs Eg, pacyeTHas yAeIbHad
KacaTe/ibHasi CWJia IYYeHHS Tp W YIAEIbHOE HOPMasbHOE [aBICHME IYYCHHA TPYHTd Ha
nogowBy (yHmaMeHTa pp, @ TAKKe XapaKTEPUCTHKH MEp3/BIX TPYHTOB IS pacdeTa
OCHOBAHH{1 Ha TOPHU30OHTABHbIE CTaTHYECKHUE K celicmuueckue BosaeHcTers (11.5 1 11.6).

Tlpu HeOGXOAMMOCTH CIEAYET ONPENENATy M JAPYIHE XapaKTePHCTHKH MEP3ibiX
IPYHTOB, XapaKTepU3yIOHHe OCOOEHHOCTH MX COCTOSHMS WM B3aUMONEHCTBHA €
(ynnaMeHTaMu (BMA KPHOTEHHOM TEKCTYpBI, KOI(POHUUUEHT BA3KOCTH 1), IKBUBAJEHTHOE
CLEMICHUE Cgy, CKOPOCTE BA3KOITACTHYECKOrO TEHEHUA JIb/IA Vi, OTHOCHTEbHAs AehOopMaLlia
MOpO3HOrO MyYeHHs, HOPMAJIbHbIE M KacaTeJbHBIE CHJIBI MOPO3HOTO IMYYE€HHs, YICIbHOE
OTPULATE/ILHOE TPEHUE OTTAMBAIOLIErO IPYHTA Ha OOKOBOH MOBEPXHOCTH fy U T. 11.).

5.6 HopmaTuBHBIE 3HAYEHHsS XapakTEPUCTHK I'PyHTa CIACAYeT yCTaHABIMBATL [is
BHUAC/CHHBIX MPH  M3bICKAHUSX HHKEHEPHO-TEOOTHUECKHX DICMCHTOB HA  OCHOBAHHMM
CTATHCTHYECKOH 00pabOTKH pe3yIbTaTOB DKCIIEPUMEHTAIbHBIX ONPE/IEICHHH B COOTBETCTBUH
¢ TOCT 20522 u CIT 22.13330 ¢ yveroM NpeayCMOTPECHHOTO NPOEKTOM COCTOAHHUSA |
TeMIepaTypsl PYHTOB OCHOBAHHU.

5.7 PacueTHble 3HaYEHUs XapaKTEPUCTUK IPyHTa ONpeIensoTcs no Gopmysne

X = YnYes (5.1

TIE ¥ ¥ Y, — COOTBETCTBEHHO PacyeTHOE X HOPMATUBHOE 3HAYEHHA TAHHON XaPaKTEPHCTHKH;
Y — KO3(DGULMEHT HALEIKHOCTH O IPYHTY, ONPEIENAEMbIH COracHO ykasarusm 5.8.

5.8 KoahhulLMEHT HaeXHOCTH MO TPYHTY Yg ONpPEACIseTcs B COOTBETCTBUHM C
I'OCT 20522 ¢ yueTom BHAa (HasHA4YeHWs) ONMPENEIAEMOH pPacyeTHOW XapaKTEPUCTHKH,
COCTOSIHMS TPYHTOB B OCHOBAHWH COOPYXKCHHS U JOBEPUTENBLHONH BEPOATHOCTH Q.

[Ipy oOnpejec/ieHH: pPAcueTHbIX 3HAYEHUH AeQOPMALMOHHBIX W MPO4HOCTHBIX
XapPaKTEPUCTHK TPYHTOB, HCIONB3YEMBIX B KauyeCTBE OCHOBAHUA B MEP3/IOM COCTOSHHH
(npunuun I), k03QGULUUEHT HAAEKHOCTH 110 TPYHTY Yg YCTAHABIMBACTCA B COOTBETCTBHHU C
[OCT 20522 npu [0BEpUTENbHON BEPOATHOCTH O, NpUHMMaeMoi pasHod 0,85, a A
OCHOBAHHI OIIOP MOCTOB U JIMHUH d1ekTponepenaqu - 0,9.

[lpy ompejeNeHAM pacyeTHbIX 3HAYCHUH JEPOPMALMOHHBIX M  MPOYHOCTHBIX
XapaKTEPUCTHK [PYHTOB, HCHOJB3YEMBIX B KauyecTBC OCHOBAHHA B OTTAHUBAIOLIEM HIIM
ortasHHOM cocTtosuun (npuimn II), xo3hdUUMeHT HaneKHOCTH MO TPYHTY Y, CICAYET

yCTaHaBJIHBATh: }
a) [ns pacyeTa OTTAMBAIOMIMX OCHOBAHMH MO AehopmalyiM C y4ETOM COBMECTHOM
paboTel coopykeHus (GyHAaMEHTOB) W JAehOPMHUPYEMOIrO OCHOBAHHMA (7.35) - B

cooteerctBir ¢ I'OCT 20522 npu NOBEPHTENBHOM BEPOATHOCTH (., MPUHHMAEMOH B
COOTBETCTBUM C HOPMAMHU TIPOEKTUPOBAHUS KOHCTPYKLIHH coopykenus, HO He MeHee 0,95; §

6) 11 pacdeTa OTTAMBAIOLMX OCHOBAHHI IO AepopMauusM Ge3 ydera COBMECTHOH
paboTel OCHOBaHHA M coopyxkeHus (7.3.4), a Takxke NpH NPEABAPUTECIBHOM OTTaANBAHHH




CI1 25.13330.2012

rpyHToB (7.3.10) — npM JOBEpUTENBHOA BEPOSTHOCTH 0, NPUHMMAEMOH COTJIACHO
CIT1 22.13330.

Ilpn  onpeneienny  pacueTHBIX  3HAYCHNH  DU3MUCCKUX M TENIO(H3MUECKUX
XapaKTePUCTHK TPYHTOB KOIGOUIMEHT HANEKHOCTH 1O IPYHTY Y, NOIYCKAeTCs TIPUHUMAT
paBHbIM 1,0.

5.9 [Mna pacuyera ocHoBanuil coopyxenuit Il wu Il ypoBHe#l oTBeTCTBEHHOCTH,
BO3BOAMMBIX C COXPAaHCHHEM MEP3JI0T0 COCTOSHMS TPYHTOB, & TAaKKE A BBIIOJHEHUS
PEABAPHUTENBHBIX PACYETOB OCHOBAHMH WM TIPUBS3KH THIOBBIX TPOEKTOB K MECTHEIM
YCIOBUSIM, PACYETHBIE 3HAYCHHSA NPOYHOCTHBIX XaPAKTEPHCTHK MEP3MbIX TPYHTOB R, Ryr, Ry,
M Rgy JONMyCKAaeTcst NPUHMMATe N0 MX (QUM3NYCCKHM XapakTEPUCTHKAM, COCTABY H
TEMNEPATYpe B COOTBETCTBHHU C TaONMUHBIMM JaHHBIMH, PUBEACHHBIMH B NPUIOKEHUH B;
PacueTHhIE 3HAYCHHS TEMNODUIUYECKUX XAPAKTEPUCTHK TIPYHTOB B OITHUX  Clyyasx
JONYCKAEeTCsl IPUHUMATB 110 TabsIMLaM NPpHIOKeHHs b.

IlpuMmeuanne —3aece u nanee ypoBeHb OTBETCTBCHHOCTH COODYXKEHWI NpPUHAT COIIACHO
I'OCT P 54257.

6 OcHOBHBbIE 110J105KeHUs TPOEKTHPOBAHUS OCHOBAHUII U YH/1aMEHTOB

6.1 [IpyHIMNBI  HCNOJIL3OBAHUS  MHOrOJIETHEMEP3/LIX TPYHTOB B KauyecTBe
O0CHOBaHMS

6.1.1 Ipu cTpouTesbCTBE HA MHOIOJETHEMEP3NIBLIX TPYHTAaX B 3aBHCHMOCTH OT
KOHCTPYKTHBHBIX M TEXHONOTMYECKHX OCOGEHHOCTEH 3MaHUH M COOPYXEHHH, WHKEHEPHO-
FCOKPUOJIOTHYECKUX YCIOBMH M BO3MOXHOCTH LEJICHANPABICHHOrO WM3MEHEHHS CBOMCTB
TPYHTOB OCHOBAHHS NPUMECHACTCS OAMH M3 CJICAYIOIUX MPUHLMIIOB HCIIONb30BaHMUS
MHOTOJICTHEMEP3JIBIX TPYHTOB B KAUECTBE OCHOBAHHUSI COOPYIKEHHUI:

NPUHIMI [ — MHOTONETHEMED3/Ible TPYHTBI OCHOBAHMS HCTIONBL3YIOTCS B MEP3IIOM
COCTOAHHMH, COXPaHAEMOM B IIPOLECCEe CTPOMTEILCTBA M B TEYEHHE BCEro MEpHoia
3KCIUTyaTalii COOPYXCHHUS,

NpUHIHN [l — MHOTOJIETHEMEP3/blE TPYHTBl OCHOBAHHS HCIIO/B3YIOTCA B OTTASHHOM
WIA OTTAMBAIOIEM COCTOSHMM (C MX TPEIBAPUTENLHBIM OTTAHBAHHEM HA PACYETHYIO
TTyOHHY 10 Hayala BO3BEACHHMS COOPY)XEHHSA WM C JOMYILCHHEM MX OTTAUBAHHA B MEPHO.
3KCIUTyaTalMH COOPYKEHHU),

6.1.2 Npunumn 1 cienyeT NPUMEHATH, €CIM IPYHTHl OCHOBAHMS MOXHO COXPAHMTH B
MEP3J0M COCTOAHWM IPH IKOHOMHYECKH LEJECOOOpasHbIX 3aTpaTaX Ha MepolpHUATHS,
ofecreunBalOlMe COXpaHEHHE TaKOrO COCTOAHMS., Ha ydacTkax ¢ TBEPAOMEP3IIBIMHU
TPYHTaMH, a TAKXKe NP MOBBILICHHON CEHCMHMYHOCTY pailoHa cieqyeT NPUHMMATh, Kak
NIPaBUII0, UCTIONB30BAHUE MHOTOJIETHEMEDP3IIBIX IPYHTOB MO MPUHLMITY I,

I[Ipn cTpouTensCTBE Ha MIACTHYHO-MEP3NBIX TIPYHTAX CledyeT, Kak TMpaBUIIoO,
NIPEIYyCMAaTPUBATL MEPONPHATHS MO MOHWKEHUIO TeMIepaTypbl TpyHToB (6.3.1- 6.3.4) no
YCTaHOBJCHHBIX pacuyeTOM 3HAYE€HWH, a TaKXKE YUYWTHIBATH B pacyeTax OCHOBaHMii
nuacTudeckue aehopManuyu  3THX TPYHTOB MO  HAIPY3KOH COMVIACHO  YKA3aHMsM
7.2.15-7.2.17.

6.1.3 Tlpunuun II cnexyeT MpUMEHATb NP HAIMYMH B OCHOBAHMH CKAJIbHBIX WM
APYTUX MalOCKHMAaEMBIX TPYHTOB, AehOpMaLlHs KOTOPBIX NP OTTAWBAHHHM HE IPEBHILAIOT
MPEAETBHO JOMYCTUMBIX 3HAYECHUH JUIS MPOCKTUPYEMOTO COODPYXXEHHS, NPH HECILIOIIHOM
PacnpoCTpaHEHUH MHOTOJIETHEMEP3NBIX TPYHTOB, a TaKXKe B TeX Clydasx, KOTAa o
TEXHHYCCKHM M KOHCTPYKTHBHBIM  OCOOEHHOCTSIM ~ COOPY)XEHHA ¥ MHXKEHEPHO-
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FeOKPHOJIOTUIECKUM YCIIOBHAM Y4acTKa TNpPH COXPAHEHHH MEpP3JIOr0 COCTOSHHA TPYHTOB
OCHOBaHUs He obecrieunBaeTcs TpeOyeMbld YPOBEHb HANIEKHOCTH CTPOUTEIbCTBA.

6.1.4 BpiOop npuHLMNA MCHO.1b30BAHMHA MHOTOJETHEMEP3IibIX TPYHTOB B KadecTBe
OCHOBaHHUS COOPYKEHHUIl, a Takxke CrocobOB U CPeACTB, HEOOXOAMMBIX I8 ofecrnedenus
NPHHATOrO B INpPOEKTe TEMNEpaTypHOro peXHMa TIPYHTOB, CJIEAYeT TpPOU3BOANTL Ha
OCHOBAHMM CPABHUTE/IBHBIX TEXHHKO-3KOHOMUYECKHUX PacieToB.

6.1.5 B npenenax 3acrTpauBaeMOl TEppUTOpHHU (TMPOMBILUIEHHBIH Yy3eil, IOCENOK,
FOPOJCKOH MHKPOPaHoH U T.A.) HA[UICKHT NpeAyCMaTpUBaTh, KaK NpaBuUjlo, OAMH MTPHHLMI
MCII0/Ib30BaHUS MHOTOJIETHEMEP3/bIX TPYHTOB B Ka4decTBE OCHOBaHMi. D10 TpeGoBaHue
CJICAYET YYUTHIBATE TAKXKE NPU NPOEKTHPOBAHUH HOBBIX U PEKOHCTPYKUMH CYLIECTBYIOLIMX
3[aHUI U COOPYKEHMH Ha 3aCTPOECHHON TEPPUTOPHH, pa3MelEHHH MOOUIIBHEIX (BPEMEHHbIX)
30aHUH U [TPOKJIAAKE HHKEHEPHO-TEXHHUYECKUX CETEH.

[IpuMeHeHre pasHBIX MPUHLMIIOB WCNOJIb30BAaHHS MHOIOJETHEMEP3JBIX FPYHTOB B
npejienax 3aCTpauBaeMOH TEPPUTOPHH JOMYCKAeTCs Ha 000CO0IEHHBIX TI0 peNbedy U APYTUM
MPUPOAHBEIM ~ YCJIOBHUAM  y4yacTKaX, a B HEOOXOAUMBIX CilydasXx — Ha [PHUPOAHO-
He0OOCOONEHHBIX Y4aCTKaX, €ClU MPERYCMOTPEHb! M NOATBEPXKACHBI PACUCTOM CIIELUATbHBIE
MEPBI MO OOECTEYEHUIO PACYETHOrO TETIOBOTO PEKMMA I'PYHTOB B OCHOBAHMM COCEIHHX
3[aHM¥, BO3BENEHHBIX (WM BO3BOAMMBIX) N0 TpuHuMnmy [ (pesepBupoBaHHE 30H
6e30MacHOCTH, yCTPOHCTBO MEP3IOTHBIX U NPOTUBODUIILTPALIMOHHLIX 3aBEC H T. I1.).

6.1.6 JluneiiHBlE COOpYXEHHS [OMYCKAETCAd NPOEKTUPOBaTh C MNPUMEHEHHEM Ha
OTHAC/BHBIX YYaCTKaX TPAcChl pasHbIX MPHHLMIIOB WCIMOJb30BAHUS MHOTOJETHEMEP3JIBIX
TPYHTOB B KayecTBe OCHoBaHMA. [lpu 3TOM creayeT npenycMaTpuBaTh Mepbl MO
NPUCTIOCOOIEHHUIO X KOHCTPYKLUMI K HepaBHOMEPHBIM 1e(GOpMalusiM OCHOBAHUS B MeCTax
nepexoia OT OJHOrO y4yacTKa K ApPYromy, a IpH NPOKJIaJKe UX B MpeaesiaXx 3acTpauBaeMoii
TEPPUTOPHH CleyeT coba0aaTh TpeboBaHus, TPELYCMOTPEHHbIE 6.1.5.

6.2 I'nyOuna 3aynoxenusi QyH1aMeHTOB

6.2.1 I'nybuna 3an0xeHus QyHAAMEHTOB, CUWTas OT YPOBHS MIAHUPOBKH (MOACBITKH
WIK cpe3ku), Ha3Hadyaercs c¢ ydetoMm TpeGoBanuit CIT 22.13330 w npuHsTOr0 NMpPHHUMIIA

* HCIIOJIB30BAHMA MHOTOJICTHEMEP3JIBIX FTPYHTOB B KAUYECTBC OCHOBAHUS COOPYIKCHUA U JOJIKHA

MPOBEPATLCS PACYETOM 110 YCTOHYMBOCTH (PYHIAMEHTOB Ha MAEHCTBHE CHUI MOPO3HOTO
My4eHus [PYHTOB COTIACHO yKazaHusM 7.4.2 u 7.4.6.

6.2.2 Tlpu MCrnonb30BaHUK MHOTOJETHEMEP3NBIX TPYHTOB B KaueCTBE OCHOBAHHUSA T10
npuHuMny I MHHMManpHyr0 TIIyOMHY 3aT0KeHHA (QYHIAMEHTOB dmin PEKOMEHIyeTcs
TIPUHKUMATH 110 Tabnuie 6.1 B 3aBUCHMOCTH OT pacyeTHOH ITyOHMHBI CE30HHOIO OTTaMBaHMUS
rpyHTa dy, ONpeAessieMON COTIACHO MPUITOXKEHHUIO I,

Tabauna 6.1
MunnManbHas rry0vHa 3a10KeHUA
PynnamenTE (YHAAMEHTOB dpin, M
DyHaaMeHTh BCEX THITOB, KPOME CBaHHBIX dy + 1
CaaitHble GYHIAMEHTHI 30aHNH U COOPYKEHUH dy+2
CBan orop MOCTOB dip + 4
@yHpamMeHThl 30aHUI U COOPYKEHUH, BO3BOAMMBIX Ha NOJCHIITKAX He HopmupyeTcs

6.2.3 Ilpu ucronp30BaHUH MHOTOJICTHEMEP3NABIX TPYHTOB B Ka4€CTBE OCHOBaHMA 10
npuruny I MuHMManbHyo IyOuHY 3alI0KEeHHS (DYHIAMEHTOB diin CICAYET NPUHUMATH B
coorseTcTBUM ¢ TpeGoBanmsmu CII 22.13330 B 3aBHCMMOCTM OT pacueTHOH IIyGHHBI
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CC30HHOTO NpPOMEP3aHMs IPYHTa dj, ONPEAENAEMON COIAacHO NpUiIOKeHuto I, U ypoBHs
MOM3EMHBIX BOJ, KOTOPBIA MPHHUMAETCS ¢ y4eToM 006pa3oBaHust 1104 COOPYIKEHHEM 30HBI
OTTaMBaHHUS TPYHTA,

Honyckaeres 3aK1aab1BaTs GyHAAMEHTHI B CJ10€ CE30HHOIO IIPOMEP3aHHA—OTTaHBAHHS
I'PYHTa, €CIIH 9T0 000CHOBAHO PACUETOM OCHOBAHUH ¥ PyHaaMeHTOB (7.4.6).

6.3 YcTpoicTBO  OCHOBAaHMIE M (YHDAMEHTOB  NpU  HCNO/Ib30BAHUM
MHOT0JIETHEMEP3.IbIX FPYHTOB 10 NpuHumiy I

6.3.1 Ilpy HMCONb30BAHUM MHOIONETHEMEP3ILIX TPYHTOB B KAa4eCTBE OCHOBAHMIA
COOPYIKEHUH MO MpuHuMMy [ [/ COXPAHEHHsS MEP3JIOTO COCTOSHUS I'PYHTOB OCHOBaHHS U
00ecreyeH s X PacyeTHOTO TEINIOBOTO PEXHMa B MPOEKTAX OCHOBAHMH M (DYHIAMEHTOB
HEOOXOIMMO MpeAyCMaTPHBATh: YCTPOMCTBO BEHTHIMPYEMBIX [MOAMONHA HIM XOJOAHBIX
MEPBBIX JTaXeH 3MaHuit (6.3.2), yKIaAKy B OCHOBAHHHM COOPYXKEHHs BEHTHIMPYEMbIX TpyO,
KaHaJloB  WJIM  TNPHMEHEHME  BEHTHIMpYeMblX  QyHmameHToB  (6.3.3),  ycTaHOBKy
CE30HHOLCHCTBYIOIINX OX/IXKIAKIINX YCTPOHCTB KHMAKOCTHOTO HJIM MapOXHIKOCTHOTO
o — COVY (6.3.4), a Takxke OCYIIECTBACHHE APYTHX MEPOUPHATHH (TEMIO3aIHTHEIE
9KPaHbl U JIp.) [0 YCTPAHEHHIO WiM YMEHBIICHHIO TEILIOBOTO BO3NEHCTBHA COOPYXCHHS Ha
MEp3JIbIE€ TPYHTHI OCHOBAHHSL. :

BbiGop 0fHOro MM coueTaHus HeCKOIbKHX MEPONPUATHI JOMKEH MPOH3BOANTHCSA HA
OCHOB4HHH PACUETOB: MPOrHO3HOrO (Ha BECh MEPUOA IKCILIyaTaLMH) TEIIOTEXHHUYECKOTO,
YCTOHYHBOCTH M HECYyIIeH CHOCOOHOCTH ¢ yYeTOM KOHCTDYKTMBHBIX M TEXHOIOTMYECKHX
OCOGEHHOCTEH  COOPYXKEHHMs, OMbITa MECTHOTO CTPOMTE]bCTBA M IKOHOMHYECKOM
enecoobpasHOCTH,

6.3.2 BenTuanpyemble TMOAMO/bA ¢ €CTECTBEHHON MM MOBYAHTENbHON BEHTHIALMCH
CJCAYCT NMPUMEHATH 1151 COXPAHCHUS MEP3/IOTO COCTOSHUS TPYHTOB B OCHOBAHHWSX XHIIbIX U
IIPOMBIIINEHHBIX 3[aHHB U COOPYXKEHUH, B TOM UKCIE COOPYKEHMH C [OBBILIEHHBIMH
TerioBblACICHUAME,  TpeGyeMbii  TEMIOBOH — peXHUM  BEHTHIMPYEMOTO  MOANOINbS
YCTaHaB/IMBACTCS TCIIOTCXHUYECKHUM PACUETOM COTIACHO TTPUIOKEHHO [I,

Hoxmombss B COOTBETCTBMM C  TEIUIOTEXHHYECKMM  DPACYETOM M YCIOBHAMH
CHCTO3aHOCHMOCTH  [IOITYCKAeTCsl  YCTPAMBATH OTKPBITBIMH, C BEHTHIMPYEMbIMM  HIIH
3aKpBbITHIMH IPOAYXaMH B LOKONE 3aHHs, NPH HEOOXOAMMOCTH Yy [MPOAYXOB ClEAyET
YCTPAauBaTh BBITSDKHBIC WIH ITPUTOYHBIC TPYOBI, pacnonaras BO34yx03a0OpHbIE OTBEPCTHUS
BBIILE HAUOOMBILEr0 YPOBHS CHETOBOTO MOKPOBA. 3aKPHIThIE MOANONbA, @ TAKKE XOJIOIHbIE
NEPBbIE 3TaXHW 3/aHWH DPEKOMEHAYETCA yCTpaWBaTh MpPH WIMPHHE 34aHMH 10 15 M
CPELHEro/I0BbIX TEMIIEPATypax rpyHTa Hike MUHYC 2 °C,

Bbicota noanonbs  Q0/KHA  IPHHMMATLCS  TI0 YCJAOBMAM  OBECHEHYEHHMS  €ro
BCHTUJIMPOBaHHUs, HO He MeHee 1,2 M OT MOBEPXHOCTM TPYHTA B MOANOILE 10 HU3A
BBICTYNAKOIMX KOHCTPYKUMH MEPEKPBITUS; NPH Pa3sMEICHUH B MOATIONbE KOMMYHHKALMI —
Mo yCIOBUAM CBODOIXHOTO K HMM NOCTYNa, HO He MeHee 1,4 M. [1of OTAeNbHBIMU yYacTKaMu
COOPYXEHHUS LIMPHHOM 10 6 M IpM OTCYTCTBMM B HHX KOMMYHUKAUMH W (QYHIAMEHTOB
BBICOTY MOJAIIOJIBS JOMyCKaeTcsl yMeHbIaTh 10 0,6 M.

IToBepXHOCTE TPYHTA B MOANONBE JODKHA ObITh CIUTAHMPOBAHA C YKIOHAMH B CTOPOHY
Hapy>XHBIX OTMOCTOK HJIK BOLOCOOPOB, 00eCTIeUHBAIOLINX GECTIPENATCTBEHHBI OTBOA BOALI
OT COOPYXEHHsI, U MMETh, KaK [PAaBHUJIO, TBEPJOE IIOKPBITHE.

VIHXXCHEPHBIE TETIOBBIIENAIONINE KOMMYHVKALWH, PA3MELIAEMBIE B BEHTHIHPYEMOM
IOTOJIBE, NOMKHBI OBITh TEIION30MPOBAHEL.

6.3.3 Bentnimpyembie TPyOBl MM KaHANbl, 4 TAKKE BEHTHIMpYeMble (yHIAMEHTHI
MOXHO YCTpaWBaThb C €CTECTBCHHOH MiM NOOYAMTEIbHONW BEHTWIALMEH W X ClIeAyer
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NPEUMYLIECTBEHHO TIPHUMEHSTH TS COXPAHEHUsS MEP3JIOr0 COCTOSHUSA I'PYHTOB B OCHOBAHHH
cOOpYIKEHHHH ¢ TI0JIaM¥ 110 FPYHTY, NP YCTpOiicTBE Man03ariybIeHHbIX WM TOBEPXHOCTHBIX
DyHIAMEHTOB Ha 110AChINIKAX, & Takike MOOWIbHBIX 31aHNHA 1 31aHKHA B KOMILICKTHO-0,104HOM
HCTIOJTHEHHH.

Beutunupyembie TpyObi, KaHaIbl ¥ BEHTHJIMPYEMbIE QYHIAMEHTDI CICNYET YK/IaAbBATh
BHIIE YPOBHS MOA3EMHBIX BOJ, KakK MPaBWJIO, B MNpeaelax MOACBINKHA M3 HEMYyYHHUCTOTO
TpyHTa C YKJIOHaMH B CTOPOHY OOBCAMHHMTENBHBIX KOLIEKTOPOB. [1d YMEHbLICHHSA
TEIJIONPUTOKA B TPYHT W BBICOTHI MOACHINKY [MOA TNOJaMH  COOPYKEHHs CIHEAyeT
[peLyCMaTpUBaTh YKIaIKy TEII0- U THAPOU3ONISLMH,

TennoTeXHUUECKHH pacyeT OCHOBaHMH IPHM HCNOJB30BAHHH YKa3aHHBIX CHCTEM
OX/aX/eHUs TPYHTOB CJIEAyeT IPOM3BOIUTD COMNIACHO yKasaHuaM 7.2.9.

6.3.4 Ce30HHOAEHCTBYIONIME OXJIAXKIAIOIME YCTPOUCTBA CICAYET NPUMEHATh U
COXpAaHEHWs MEp3JIOro COCTOSHWS TPYyHTOB OCHOBaHMH, JUIS TIOBBILCHHA HecylleH
CIOCOBHOCTH OTOP JIMHEHHBIX COOPYXEHHH B MIACTMYHO-MEP3/bIX IPYHTaX, a TakKe AN
CO3JaHMA JICHOTPYHTOBBIX 3aBeC, BOCCTAHOBJEHMS HAPYUICHHOTO TPH JKCIUIyaTalluH
COOpYKEHUs TEIJIOBOTO PeKHUMa FPYHTOB B €10 OCHOBAHMH W B IPYTUX LIENAX.

6.3.5 ]/t COKPAILEHHSA CPOKOB CTPOMTENBCTBA H TMOBBIICHUS PACYECTHRIX HArpy30K Ha
hyHIaMEHTHI CJleyeT MpefyCMaTpUBaTh MPEABAPUTEILHOE (IO BO3BENEHHA COODYIKEHHS)
OXJJ@XKICHUE BBICOKOTEMIIEPATYPHBIX M I[LTaCTHYHO-MEP3JIBIX TPYHTOB (IyTe€M OYHUCTKH
MOBEPXHOCTH OT cHera, ¢ nomoupro COY u T. 4.) TpU TNOCIEAYIOLIEM nov):mepxcaﬂuu
pacyeTHOrO TEMMEPATYPHOTO pEXHMMA TIPYHTOB 3@ CY€T TMOCTOSHHO JACHCTBYIOLIMX
OXJIAKAOWUX YCTPOHCTB.

6.3.6 Ha yuacTkax, rie cIo# CE30HHOro NMpoMEp3aHUs—OTTaHBAHUA HE CIHMBACTCA C
MHOTOJIETHEMEP3NIBIM IPYHTOM, HEOOXOAMMO TIPeLyCcMaTpPHBATh MEPBI N0 CTAOKIM3ALMH UK
MOAHATHIO BEPXHEH MOBEPXHOCTY MHOIOJETHEMEP3IOr0 IpyHTa RO PaCHETHOro ypOBHA
MyTeM MpeIBAPHTENLHONO OXIAXKIEHNS W NPOMOPAKHBAHUS IPYHTOB OCHOBaHus, [1yOuHy
3a10KeHUA PYHIAMEHTOB NPY 3TOM ClIEAyET ONPeAenATh PaCUeTOM, HO MPHHUMATbL HE MEHES
2 M OT BepxHeH MOBEPXHOCTH MHOTOJETHEMEP3IOro rpyHrta. JlonyckaeTes 3akia/blBaTh
dDyHIaMeHTBl B Npefeiax HEeMep3noro ¢jos TPYyHTa, €Cii 3T0 O0DOCHOBAHO PacueTOM
OCHOBAHHMA. )

6.3.7 TIpy MCNO/H30BaHVH MHOTOJETHEMEP3/IBIX TPYHTOB B Ka4€CTBE OCHOBAHWH IO
PMHLHILY | MOTYT NPUMEHATBCs CBaliHbie, cTONGUaThIE M APYTHE THMbI QYHIAMCHTOB, B TOM
uncie GYHIAMEHTHI Ha HCKYCCTBEHHBIX (HACBIMHBIX H HAMBIBHBIX) OCHOBAHHAX. BpiOoOp THIIA
dbyHnnamMenTa u crocoba yCTpoicTBa OCHOBAHHMS YCTAHABIMBACTCH NPOEKTOM B 3aBHCHMOCTH
OT  HH)XEHEPHO-TEOKPHOJIOTMYECKUX  YCIOBMH  CTPOMTENBCTBA,  KOHCTPYKTHBHBIX
0cOoBEHHOCTEH COOPYKEHHUS 1 TEXHUKO-IKOHOMHUECKOH LIEIECO00Pa3HOCTH.

6.3.8 KoHCTpYKUMM  (YHIAMEHTOB  NOJKHBI  YIOBJIETBOPATh  TPEOOBAHMAM,
NPeIBABIAEMBIM K MaTepualy GyHIaMEHTOB I10 MPOYHOCTH B COOTBETCTBUH C TPEOOBAHUAMM
CIT 24.13330, CIT 28.13330, CII 35.13330, a aneMeHTHl (GyHIAMEHTOB, HaXOAAWIKEC B
Mpejienax c10s CE30HHOT0 MPOMEP3aHKA ¥ OTTAHBAHMS IPYHTA U BBILLIE — TAKOKE TpeGOBaHUAM
[0 MOPO30CTOMKOCTH, BOJOHENPOHULAEMOCTH ¥ YCTOHYMBOCTH K BO3ACHCTBHIO arpeCCHBHBIX
cpea B cootercTBuy ¢ TpeoBanmamu CIT 28.13330 u CII 35.13330. Merannmueckue M
JIEPEBSAHHbBIE KOHCTPYKIUM (YHIAMEHTOB B CJIO€ CE30HHOTO NpOMEp3aHus M OTTaHBaHUA
TPYHTA JOJDKHB! OBITH 3alHMIIEHB] OT KOPPO3HU U FHHUEHHS.

6.3.9 Tlpu ycTpoHcTBe cBalHBIX (GYHIAMEHTOB B MHOTOJCTHEMEP3IBIX TPYHTax
JOIyCKaeTCs IPUMEHSTh BUIbI M KOHCTPYKUMHU cBaii, mpeaycmorpenHsle CI1 24.13330, B TOM
yncyie 6ypoHaOHBHBIE, CBaH-000JIOYKH, & TAKXKE COCTABHBIC (xoMOMHHMPOBAHHbIE) CBAKU U3

pasHbIX MaTEepHANIOB.
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6.3.10 B npoekre cBaiiHbiX (YHIAMEHTOB JOMKHBI OBITH yKa3aHbl CIOCOGHI
MOrPYXEHHA CBaH, a TaKKe TEMNEPATYPHBIE YCIOBHsS, [PM KOTOPHIX pPa3peliaeTcs
3arpy’KeHue cBai.

Ilonete can u cBau—oGonouky, He Tpebyrolire M0 pacueTy GETOHHOrO 3arlONHEHHH,
JOMYCKAeTCs 3alloNHATE O€TOHOM Kilacca He Hmke B7,5, a B mpegenax cios Ce30HHOrO
NPOMEP3aHUs—OTTanBaHMs W Bbllle — OCTOHOM Kjacca He Huxke BlS ¢ cobmomendem
TPeOOBaHKI 10 IPEJOTBPALUCHHIO 00pa3OBAHMs TPELIMH, KPOME ONOp MOCTOB, MpPH
YCTPOHCTBE KOTOPBIX B 30HE BO3JCHCTBMA 3HAKONEPEMEHHBIX TeMIEpaTyp CIeiyer
pykoBoacTBoBaThea TpeboBanusimu CIT 24.13330.

ITpn yerpoiictse OypoHaGUMBHEIX CBal B MHOTOIETHEMEPSIIBIX [PYHTAX, HCTIONB3YEMBbIX
B Ka4y€CTBE OCHOBAHHH 1O NPUHLMITY |, IPUMEHEHHE XHMHYECKHX 100aBOK NS yCKOPEHHS
TBEPACHUA O€TOHA, YJIOKEHHOTO B PAclmop C Mep3ibiM IPYHTOM, Kak [PaBHIO, He
JIONYCKaeTCs,

6.3.11 Tlo ycnoBHAM MPUMEHHMOCTH U CIOCOGAaM NOTPYKEHHS B MHOTOJIETHEMED3 /bl
IPYHT CBau NOJPA3JAe/IsIOTCA Ha:

a) OypoOIyCKHBIE — CBaM CILIOLIHBIE ¥ NONbIE, CBOGOAHO MOrPykKaeMble B CKBAXKHHBI,
AWAaMETp KOTOPBIX MpeBblLAeT (He MEHEe 4eM Ha S cM) pasMep HX HaubOombLUEro
MOMEPEYHOro CEHEHHUA, C 3aMOIHEHHEM CBOOOJHOrO MPOCTPAHCTBA PACTBOPOM LIEMEHTHO-
MECYAHBIM, TTMHHUCTO-TIECHAHBIM, H3BECTKOBO-NIECYAHBIM MM JIPYroro cocTaBa Io MPOEKTY,
NPHHUMACMBIM 110 YCJIOBHsIM OOCCTieUeHH s 3a1aHHOH POYHOCTH CMEP3aHHs CBaK C IPYHTOM;
AOMYyCKAKTCA K IPHMEHEHHUIO B JIKOOBIX IPYHTaX MIPH CpelHeH Temmepartype IpyHTa Mo JUIHHE
can MuHyc 0,5 °C # HUKe, 110J1€3HY10 HAarpy3Ky Ha GypOOIYCKHYH CBAIO MOXHO TepeaaBars
TOJIBKO MOCIE MOJHOr0 3aMEP3aHUs PACTBOPA,;

0) onyCKHBIE ~ CBaM CILIOLIHBIE U NOJIble, CBOGOAHO (MM C PUIrPy30M) Orpyxacemble
B OTTAsHHBIH TPYHT B 30HE AHAMETPOM 10 ABYX HaHGONBLIMX MOMEPEYHBIX PAa3MEPOB CBAH;
AOMYCKAKTCA K MPUMEHCHHIO B TBEPAOMEP3JbIX TPYHTAX MECYAHBIX M TJIMHUCTHIX,
conepxkamux He Gonee 15 % KpymHOOGNOMOYHBIX BK/IIOYCHWMH NPH CpesiHedl TeMIepaType
IpyHTa 0 JUIMHE CBau He BhIle Munyc 1,5 °C;

B) OyposabusHble (3a0KMBHbIE) — CBAaM CIUIOWIHBIE M MOMBIE, PACCYHTAHHbIE Ha
BOCIIPUSTHE yIapHBIX HAarpy30K M MOrpyxaemble 3a0MBKOH B JIMAEpHBIE CKBaXHHBI (6e3
MTUAEPHBIX CKBAXHH), IMAMETP KOTOPBIX MEHbILE HAUGOJBIIETO NONEPEYHOTO CEUEHHS CBAH;
AOMyCKAKOTCA K NPUMEHCHHIO B  IJIACTMYHO-MEP3/IBIX [PYHTaX ¢  COAEPKAaHHEM
KpYIHOOOIOMOYHBIX BKMo4eHHH 10 10 % Ha OCHOBaHMM NMpOGHBIX MOTPYXeHHH cBail Ha
JaHHOM IIOManKe;

r) bypoobceainbie ~ NobIE CBAM U CBaH-0GOIOUKH, MOTPYKAEMBIE B IPYHT IIYTEM €ro
pasdypuBaHus B 3a00€ Yepe3 MOJOCTh CBAM C NEPUOIMUYECKHM OCAKMBAHMEM MOrPYKACMON
CBa; NPUMEHAIOTCA TNPH YCTPOHCTBE CBAMHBIX (YHIAMEHTOB B CIOXHBIX HHXEHEPHO-
T€OKPHOJIOTUYECKHMX YCIOBUSAX U ITPH HATMYMH MEXMEP3IOTHBIX MTOA3EMHBIX BOJ.

HloryckaeTcs MPUMEHSITh APYTHE CrIoCOGH! MOrpyKeHHsl CBall B MHOTOJIETHEMEp3IIble
FPYHTBI, €CIM 3TO HE MPHUBOAMT K HEAONYCTUMOMY IOBBIIEHUIO TEMIIEPATYpPbl IPYHTOB
OCHOBAHMS, HYTO [OJDKHO OBITh TOATBEPXKAEHO OKCIIEPUMEHTAIbHLIMU JAHHBIMH U
TEMJIOTEXHUYECKHM PacyeToOM.,

6.3.12 PaccTosiHue MeX Iy OCSAMU CBail Clle/lyeT IPUHUMATH PABHBIM:

s OypooItyCKHBIX 1 GypooOCaIHBIX CBall — He MEHee IBYX AMAMETPOB CKBAXHHbI [IPH
e¢ mauameTpe N0 | M BKINOYMTENBHO M HE MEHEE AUaMeTpa CKBaXHHBI Tmoc | M mpH ee
nnamerpe 1 M u Gostee;

JUIs OMYCKHBIX, Oypo3aOUBHBIX M 3a0MBHBIX cBalf — He MeHEe TpeX HaMOONBLIHX
Pa3sMepOB MONEPEYHOTO CEUEHHS CBAH,
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PasMellienve cBait B ILIaHE, WX YHCJIO, Pa3MEpsl M COCOOM yCTPOMCTBA POCTBEPKOB
Ha3HAYalTCA B 3aBUCUMOCTH OT KOHCTPYKLMH 3[aHHMs, pa3sMEIUEHHs TEXHOJOIHYECKOro
060py10BaHUSA 1 HATPY30K Ha yIaaMeHTbl B cooTBeTCTBUHM ¢ Tpebopanusamu CI1 24.13330 ¢
YUETOM pacuyeTHOW Hecymied crocoOHOCTH CBaif, onpenenseMoi cor1acHo 7.%.2, BBICOTHI
XonoAHoro moanoybs (6.3.2) M TeMmnepaTypHO-BJIaXXHOCTHBIX BO3OEMCTBUM; YKJIaAKa
POCTBEPKOB 110 TPYHTY WIH ¢ 3a30poM MeHee 0,15 M OT MOBEPXHOCTH TPYHTA, @ Ais YCTOCB
MocToB — MeHee 0,5 M He oIy CKaeTCs.

6.3.13 Croa6uaTble WIM TUIMTHBIE (YHAIAMEHTHI, BO3BOAWMbBIE Ha €CTECTBEHHOM
MHOTOJIETHEMEP3JIOM  OCHOBaHWM, CjleqyeT YycTpauBaTb  COOPHO-MOHONMTHBIMH  H
MOHONUTHEIMU, [1yOuHa 3anoxeHuss QyHAaMEHTOB, WX pasMepbl W Hecyulas cnocofzﬁocn,
YCTAaHAB/IMBAIOTCA PACUETOM COTIAcHO ykasaHusm 7.2.2 — 7.2.4, ¢ yuetom Tpebosannit 6.2.1
n6.2.2.

OGpaTHyi0 3achiNKy KOTJIOBAaHOB MOA (YHIAMEHTBI Cile1yeT NpPOU3BOAMTb, Kak
MPaBUII0, BIAXKHBIM TalbIM (HEITyYHMHUCTBIM TpH MpoMep3anuy) rpyHTom. [Ipn mbancrocTi
rpyHTOB OCHOBauus i; > 0,2 noa noAowBoH (yHIAMEHTOB CIEAYeT YCTPauBaTh NECYaHyo
MOAYLIKY TONLUHON He MeHee 0,2 M.

6.3.14 Ilpu NpOEKTUPOBAHMKM COOPYKEHHH HA MCKYCCTBEHHBIX OCHOBAHMSAX (HachNAX
WJIM TIOZCHITIKAX) CJIEAYET NpefyCcMaTpUBaTh YCTPOHCTBO HYHIAMEHTOB MEJIKOTO 3a/10)KEHHA
(cronGuaTble, JEHTOUHbIE, TUIMTHBIE, C BEHTHIMPYEMbIMH KaHanamu u Ap.). OyHIaMEeHTHI
CAeAyeT 3aKiIaiblBaTh B NpeleiaX BBICOTHI MOJCHINKH, ONPEALISEMON TEMIOTEXHHYECKHM
PacyeToM ¢ YYETOM JIOMOJHHUTEIBHBIX MEPONPUATHH 10 COXPaHEHHIO MEpP3NOro COCTOAHHMS
IPYHTOB OCHOBAHUH, MpeyCMOTpeHHBIX 6.3.3 1 6.3.13.

[Moachinky  claeayer  ycTpamBaTh M3 HENYYHHHCTOTO  [ECYAHOTO MM
KPYMHOOBIOMOYHOr0 TPYHTa, YKJIaIbIBAEMOIO MOC/IC MPOMEP3aHHs CEe30HHOOTTaNBAOLIETO
CJ104; JIOTYCKAeTCs /s YCTPOMCTBA TIOACHINOK NPUMEHSATh LUIAKM WIK APYrHe OTXOIbI
TIPOU3BOACTBA, €CIIM MX OCAJKH MO HArpy3KaMu OT COOpYxeHMA He GONblIe pacyeTHbIX, U
€CAM OHM HE TIOABEPKEHbl MOPO3HOMY TYHEHHIO W paspyIlCHHIO, PacTBOPEHHIO H
Pa3MOKaHHIO.

Ilpu ycrpoiicTBe (QyHIAMEHTOB Ha MOACHINIKAX OCHOBAHHS W (YHAAMEHTBI CICAYET
PACCUYUTBIBATE 110 HECYIIEH CIOCOOHOCTH 1 AeHOPMALIMAM B COOTBETCTBHY C TPEOOBAHUAMH
CIT22.13330 u ¢ y4eTOM pe3y/IbTaTOB IPOrHO3HAIX TEMJIOTEXHHIECKUX PaciETOB.

6.4 Yerpoiicteo  ocHOoBaHWii M (QyHIaMeHTOB  NpPH  HCNOJb30BAHHH
MHOF0JIETHEMEP3JIbIX [PYHTOB N0 npuHuumy II

6.4.1 TIpy NpPOEKTHPOBAHMM OCHOBAHWH ¥ (YHIAMEHTOB 3MaHUWHA W COOPYXEHUH,
BO3BOMMMBIX ¢ MCIIOIB3OBAHMEM MHOTOJETHEMEP3NBIX TPYHTOB no npunuumny I, crexyer
MpelyCMaTPUBATE MEPONPUSITAS 110 YMEHbLIEHHIO JedopMallii OCHOBAHHA (6.4.2) nmm
MEPONPHUATHA [0  NPUCTIOCOBNCHMIO  KOHCTPYKUMH — COODYXKEHHS K BOCTIPUATHIO
HEPABHOMEPHBIX Aedopmanmit ocHoBanus (6.4.5), HasHadaeMble 110 pe3ysbTaTaM pacuera
OCHOBaHHs 1O Ae(GopMaLUiM.

BLIGop OQHOrO M3 YKa3aHHBIX MEPONPHATHH WM WX COYCTaHHsA MNPOU3BOAMTCA Ha
OCHOBaHMHM TEXHMKO-DKOHOMMUYEcKoro pacyera. Ilpu 5ToM MEpOmNpHsATHS NO YMEHLUICHHIO
nedopmaniii OCHOBaHMs ClIeQyeT MNpelycMaTpuBaTh B JI00OM ciydae, €CIM PacyeTHBIC
OCaJKM COOPYXEHHMs [PEBHIIAIOT 3HAYEHUS, [OMYCTHUMBbIE IO APXUTCKTYPHBIM H
TEXHONOTHYECKIM TPeOOBaHUAM, @ I/1 COOPYKEHUH, BO3BOAMMBIX TI0 THTIOBLIM NPOEKTAM, —
TaKKe YCTAHOBIIEHHBIE IS HHMX TpEIENbHBIC 3HadeHus jedopmauui M0  yCIOBUAM
NPOYHOCTH U YCTOHYHBOCTH KOHCTPYKLHH.
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MeponpusTs MO [RHUCTIOCOOIEHMI0 KOHCTPYKLUHA COOPYKEHHA K HEPaBHOMEPHBIM
nehopMallMsM OTTaMBAMOILETO OCHOBAHMS clelyeT Ha3HauaTh 110 pe3ylbTaTaM pacyera
COBMCCTHOM paboTbl OCHOBAHHA U COOPYIKEHUS.

6.4.2 Jlns yMmeHpleHHs AcehopMaunuil OCHOBaHMA B 3aBUCHMMOCTH OT KOHKPETHBIX
YCJIOBHI CTPOUTENLCTBA CIERYET NPEIyCMaTPHBaTh:

pe/BapUTe/IbHOE (IO BO3BEJEHUA COOPYKEHMA) HCKYyCCTBEHHOE OTTaWBaHHC WU
YIUIOTHECHHE IPYHTOB OCHOBaHH,

3aMEeHY JIbJUCTBIX TPYHTOB OCHOBAaHHA TaJblM WIH HEIPOCAJOYHBIM NPH OTTAHBaHUH
TIeCUaHbIM WM KPYITHOOOJOMOYHBIM TPYHTOM;

OrpaHH4eHHe IIyOMHBI OTTaUBaHMS MEp3/bIX I'PDYHTOB OCHOBaHMA, B TOM YHCIE CO
crabunu3aiued BepXHEH TOBEPXHOCTH MHOTOJETHEMEP3NIOro TPyHTa B Mpoluecce
SKCITyaTalHH COOPYIKEHHNS;

yBeIuYeHHe ryOHHBI 3a10XKeHHs HYHAAMEHTOB, B TOM YHCJE C MPOPE3KOH JIBAUCTHIX
IPYHTOB U OMUpaHHEM (QYHAAMEHTOB Ha CKaJbHBIE WM JPYyTMe Majl0C)KUMaeMble [pH
OTTaHBaHHUU IPYHTHI.

6.4.3 T'nyOuHy IpeaBapUTEIbHOTO OTTAMBAaHMA WM 3aMEHBl JIBAUCTBIX TPYHTOB
OCHOBAHMSI Ha MAaJIOCKMMaeMbie TpU OTTAaUBaHHM TPYHTBI CHICAYET YCTAHaB/IMBATL M0
pe3yJbTaTaM pacuera OCHOBaHMs 110 aedopMalrsaM cornacHo ykasanuam 7.3.10.

KoHTypbl 30HBI OTTaMBaHHs WM 3aMEHbl TPYHTOB OCHOBaHHMSA B ILIaHE JIO/DKHBI
BBIXOUTD 32 KOHTYPbl COOPY)KEHHS He MEHEe 4eM Ha MONOBHUHY IyOHHBI NIPEABAPUTEILHOTO
OTTauBaHHs IPYHTA.

JoryckaeTcsi NPUHAMATh MEHBLIYIO TUIOWAAb NPEABAPUTEIBHOIO OTTAUBAHWS WM
3aMEHBI TPYHTOB B IUIAHE, @ TAK)KEe MPOMU3BOAUTD JIOKAIBHOE IIPEABAPHUTENLHOE OTTAWBAHHE
IPYHTOB 1oJ (yHZaMEeHTaM¥ (BMECTO CIUIOIIHOTO OTTAMBaHMS IOJA BCEH ILIOLIAAbIO
COOpYXKEHHMsT), ecid 3TO OOOCHOBAHO pAacyeTOM OCHOBaHMS MO  JIeQOPMALUAM M
YCTOHYHBOCTH.

OrtrauBanue I'PYHTOB OCHOBaHUH MOXCHO POU3BOANTE crocobamu
DJEKTPOOTTAUBAHUS, ITAPOOTTAUBAHMS WM 3@ CUET APYIHX WCTO4HMKOB Temna. llpu sToMm
JOJDKHBI OBITH MPEAYCMOTPEHB! MEPBI 110 00ECIEYEHUIO YCTAHOBJIEHHON NIPOEKTOM CTENEHH
YIJIOTHEHUS OTTassHHOTO IPyHTA.

6.4.4 Jlns orpaHWuYCHUS TIYOMHBl OTTAUBAHHS I'PYHTOB B OCHOBAHMM COOPYKEHHS
ciaelyeT TpeaycMaTpuBaTh YCTPOMCTBO TEMJIOM3OIHMPYIOLUMX MOACHIIOK W 9KPAHOB,
yBEIMUSHUE CONPOTHBICHUS TEILIONepeaaye MojioB NEPBBIX ITAXKEHN U APYTHE MEPOIIPHATHA
110 YMEHBIIEHUIO TEIUIOBOTO BIUSHMS COODYXXEHHS Ha TI'DYHTBl OCHOBAHHSH, @ TaKXKe
cTabuan3anuioo BEpPXHEH MOBEPXHOCTH MHOTIOJIETHEMEP3NOro IpyHTa (B TOM YHCIE IIpH
HEC/IMBAIOLEMCSt  CE€30HHOMPOMEP3AOWIEM CJI0E) HMXKE TIyOWHBI 3aJ0XKEHHS MNOJOLIBDI
(YHAaMEHTOB [yTEM pEryJUpOBaHHs TEMIEPATypPhl BO3AYXa B MOAMNOIBAX HJIH TEXHHYECKUX
3Ta)ax 3[4aHHUs COTNACHO NPUIOXKEHUIO E.

6.4.5 TlpucriocoGiieHHe KOHCTPYKLHMH COOPYKEHHUH K HepaBHOMEPHBIM JAehopMauuiM
OCHOBAHHs JJOJDKHO 0DecneunBaThes:

a) YBENHYCHHEM HPOYHOCTH M NPOCTPAHCTBEHHOH XECTKOCTH 3aHMs, IOCTHraeMOH
YCTPOHCTBOM TOITAXHBIX, CBA3aHHBIX C EPEKPLITUSIMH KEj1€300€TORHBIX M apMOKHPIHYHBIX
TOSICOB, YCUIICHHEM apMUPOBAHUS KOHCTPYKUMH, 3aMOHONHYHBAHMEM COOPHBIX 3/EMEHTOB
NEPEKPBITUA, YCHIIEHHEM LIOKOJABHO-(YHIaMEHTHON 4YaCTH, PaBHOMEPHBIM PaCIiOIONEHUEM
CKBO3HBIX IIOMEPEYHBIX CTEH, a TaKKe pa3pe3KOoH MpPOTAKEHHBIX 34aHMHA Ha OTACIbHbIC
OTCEKY JUTHHO 110 TIOAYTOPHOH LIMPUHEI 3/1aHNS;

0) yBeaMYeHWEM TMOMATIMBOCTH M THOKOCTH COOPYKEHHS IYTEM pPa3pe3ku ero
KOHCTPYKUMH  neQOPMALMOHHBIME  IIBAMH, YCTPOHCTBOM  ILAPHHPHBIX  COMPSOKEHUH
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OTHENLHBIX KOHCTPYKLMH C YyYETOM BO3MOXHOCTH KX BBIDABHHBaHMA M PHUXTOBKH
TEXHOJOMHYECKOTO 000pY/10BAHHS. '

Homnyckaercs npelycMaTpuBaTb  KOMOMHALMIO  YKa3aHHBIX  MEPOINPHATHH
TIPUMEHUTEIILHO K OCOOEHHOCTSM MPOEKTHPYEMOro coopyxeHus. [Ipu 3toMm, GeckapkacHble
’KWIble W OOILECTBEHHbIE 3JaHUA CIECLYET, KaK MpaBUIO, NMPOEKTHPOBATh MO IKECTKOH
KOHCTPYKTHBHOHN CXeMe; Ul NPOMBIULIEHHBIX COOPYXKEHHI MOTYT NMpHMEHATbCs TMOKHE W
KOMOMHHDOBAHHBIE KOHCTPYKTHBHbIE CXEMbl. LloKOJIbHO-(QYHAIAMEHTHYIO HYacTb 3/aHUH B
THIIOBBIX INPOEKTax cJaeldyeT pa3pabaTblBaTh B HECKOJBKHMX BapMaHTaxX, pacCUMTAHHBIX 10
MPOYHOCTH Ha Pa3Hble MpeesIbl A0MYyCTUMBIX AedhopMalinii OCHOBaHUS,

6.4.6 Ilpy ncnonb3oBaHMU MHOTONETHEMEP3/IbIX TPYHTOB B KaueCTBE OCHOBAHHH MO
npurumny I caenyer, kak npaBuio, MPUMEHSTS!

a) s  COOpYXKEHHMH ¢ IKECTKOH KOHCTPYKTMBHOH CXeMO#, BO3BONMMBIX Ha
OTTAUBAIOLIMX IPYHTAX, — YCH/ICHHbIE APMOINOSACAMH JICHTOUHbIE (QYHaMEHThI, B TOM YHUCIIE B
BUIE JKECTKHX MEPEKPECTHBIX JEHT, BOCIPUHHUMAIOUIMX M Iepepacnpeac/aonuX YCUIHd,
BbI3BAHHBIC HEPABHOMEPHOH 0CaJKOM OTTAaMBAIOLIEr0 OCHOBAHMS, a B HEOOXOAMMBIX
Cllyyasix — TUIMTHbIE GYHIAMEHTHI; Ha NPEJBAPUTEILHO OTTassHHBIX U YIIOTHEHHBIX TPYHTaX
AOITYCKAETCA MPUMEHATh CTo0YaThle, JIEHTOUHBIE W JApyrue BuIbl (YHIAMEHTOB Ha
€CTECTBCHHOM OCHOBaHHMM, a TaKXe CBaiiHble (YHAAMEHThl, €cid 23T0 00yC/OBIEHO
TPYHTOBBIMH YC/IOBHSMH,

0) ans coopyskeHuH ¢ ruOKOM KOHCTPYKTMBHOHM cXeMOH — cronGuaTbie M OTACTIBHO
CTOALLME (DYHAAMEHTBI MOJ KOJIOHHBI, THOKHE JCHTOUHbIC QYHAaMEHTHI, 8 B HEOOXOAMMBIX
Clly4asx TaKkxKe CBaiHbIe HYHAaMEHTHI

6.4.7 B cayuasx, KOrAa B OCHOBAHHH COOPYXXEHUH 3aj1eraloT CKajbHbIE WM JAPYTHe
MaJI0C)KUMAEMBIC NIPY OTTaUBAHWUH I'PYHTERI, CJIELYET NPUMEHSTh CToJ0YaThle (QYHIAMEHTHI,
cBaiHble QyHNAMEHTh] U3 CBAli-CTOEK, B TOM YHKCJIE U3 COCTABHBIX U OYpOHaGHBHBIX CBAH.

Cpau cnemyer morpyxarb, Kak IpaBuio, OGYypOONYCKHBIM CIOCOOOM B CKBaXKHHbI,
AWAMETP KOTOPBIX He MEHee YeM Ha 15 cM npeBblaeT HanbobILINe pa3Meph] MONEPeYHOro
CEYCHHS CBAH, C 3aII0JIHEHUEM CBOOOIHOIO MPOCTPAHCTBA LEMEHTHO-ICCHAHBIM HITH IPYTHM
pacTBOPOM MO IPOEKTY. 3a/eIKy CBal-CTOEK B CKajJbHble TPYHTHI HA[IEKHUT NPOU3BOANTH B
CO0TBeTCTBUH ¢ Tpeboranusmu CIT 24.13330.

6.5 TpeGoBaHUsI K HHXKEHEPHOH NOATOTOBKE TEPPUTOPHH

6.5.1 B npoekre ocHOBaHUH 1 QyHAAMEHTOB Ha MHOTOJIETHEMED3/IbIX IPYHTaX NOJKHbI
ObITb  NPEIYCMOTPEHBl  MEPOMPHUATHA MO  HHXCHEPHOH MOArOTOBKE  TEPPUTODPHH,
ofecneynBalone COOOACHHE PACUETHOTO IMAPOTreOJOrHYECKOro M TEIIOBOIO PEXHMa
TPYHTOB OCHOBAHWs W MPEAOTBPALEHHE DPO3WU, Pa3BUTHA TepMOKapcTa U ApYrux (U3HKO-
FEOJIOTHYECKHMX TIPOLECCOB, NMPHBOIALIMX K U3MEHEHUIO MPOEKTHOIO COCTOAHHA FPYHTOB B
OCHOBAHUU COOPYKEHHUH TPH MX CTPOUTEIBLCTBE M IKCILTYyaTalMH, & TaKXKe K HEAONYCTUMEIM
HapyLIeHHUAM TNPUPOAHBIX YCJAOBUH OKpyxawoweHd cpensl. Pa3paboTky MeponpHsTHH
HAJUICKHUT MPOBOAMTE B COOTBETCTBHM ¢ TpebomaHuamu CIT 116.13330. Tpebosanus K
MHKEHEPHO-KOIOTHYECKHM H3bICKAaHHUAM /ISl CTPOUTEILCTBA YCTAHOBIICHBI B [1].

6.5.2 WmxenepHas MOArOTOBKa OTAENbHBIX CTPOHUTEBHBIX IJIOLIAAOK AO/LKHA ObITh
yBsi3aHa ¢ OOIIeH HHXXEHEPHOW MOATOTOBKOM W BEPTHKAJILHOH TJIAHHUPOBKOH TEPPUTOPHH
3aCTPOHKH B COOTBETCTBHH C TEHIUIAHOM M 00ecne4yuBaTh OPraHW30BaHHBIA OTBOA
MIOBEPXHOCTHBIX, HAAMEP3IOTHEIX U MEXMEPIIOTHEIX BOA M BOJ CE30HHOOTTaUBAIOIET0 CI0s
C Ha4yajla CTPOUTENBCTBA U B TEUEHHUE 3KCIIyaTallHOHHOTO NEPHO/JA.

IMoxpesnHble MyTH M HACHITM [UIs IPOXOXKACHHUS TPAHCIIOPTHBIX CPEACTB M paboThl
CTPOUTENbHOM TEXHUKHU CIEAYET YCTPauBaTh 10 Hayaua paboT Mo BO3BEAEHUIO GYHAAMEHTOB,
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6.5.3 Ha TeppuTOpHH C MHOIOJCTHEMEP3IBIMU IPYHTAMH BEPTHKAJIbHYIO TIAHUPOBKY
MECTHOCTH ClE€yeT TNPOMU3BOAMTB, Kak TMpaBWio, noAckinkoil. [Ipm npumeHeHuu B
HEOOXOAUMbBIX CTyHasiX CPE30K M BBIEMOK I'PYHTA JO0.DKHBI OBbITh ITPHHSTHI MEPbI 10 3aLIMTE
BCKPBITBIX JIbAUCTBIX FPYHTOB OT NPOTAMBAHUSA, Pa3MblBa U ONOJ3aHMS CKJIOHOB. [1oACKINKY
MO’KHO BBHIONHAThL CIUVIOUIHOH MO BCEH 3acTpauBacMOW TEPPUTOPHH WM MO OTAEJbHBIC
COOPY’KEHUS WJIM WX TPYMNIIEl IPH YCIOBUH oDecredeHus cBOOOIHOTO CTOKA MOBEPXHOCTHBIX
BOJ.

6.5.4 Tlpy ucronp30BaHWM MHOTOJICTHEMEP3NBIX I'PYHTOB MO NMPUHUMIY | MOACHINKY
CIICAlyeT  BBIMONIHATH, KAk NpaBWiIo, B 3WMHUM NEpHOA  MOcie  NPOMEp3aHHs
CE30HHOOTTAsIBUIETO C/I0s TPyHTa (He MeHee yeM Ha 0,2 M), IIOCJie MpeABapUTENbHON OUMCTKH
MOBEPXHOCTU I'PyHTa OT CHera. TouuHa U cnoco6 ycTpoicTBa MOJCHITOK MPHUHUMAIOTCS B
3aBUCHMOCTH OT UX Ha3HAYEHUsS] MEP3JIOTHO-TPYHTOBBIX U THAPOTr€0JOTHYECKUX YCIOBHH.

Ha yuyactkax ¢ CHJIBHOJNBOMCTBIMM TPYHTaMH U TOA3CMHBIMH JIbJAaMH CJCIyeT
YCTPauBaTh CILVIONIHBIE 1O MUIOLIAAM TETIOM30IUPYIOUINE MTOICHINKY WM KPaHbl, TOJUMHY
KOTOPBIX HEOOXOAMMO YCTaHABIMBAThL PACUETOM MO YCIOBHIO NPEAOTBPAliEHHs MPOTAHBAHUS
TNIOACTHIIAIOLIETO JIBAKUCTOTO I'PYHTa COTaCHO yKazaHUAM 8.2 W HCKIFOUEHHS MOBBILICHHUS
IIPUPOJIHBIX ~ TEMIIEPATYP  MHOTOJIETHEMEP3JbIX  TPYHTOB.  YCTpOHCTBO  IMOACHINOK,
MCTONB3YyEeMBIX B KaueCTBE OCHOBAHMH COOPYXEHHH, clleayeT IIPOU3BOAMTH COTJIaCHO
ykasaHuaMm 6.3.14, '

[Tpy HeoOXOAMMOCTH MOHMIKEHUA TPUPOAHBIX TEMIIEPATYP CHIBHOJIBAUCTHIX IPYHTOB M
TIOA3EMHBIX JIBIOB B LEJIAX UCKIKOUYEHHA NMPOLECCOB nonsyuectr (mpunoxenue M) Bo BpeMs
OKCIIITYaTallHOHHOr O TEPUOJa, CIEAYET MPeAycMaTpUBaTh aKTUBHYIO TEPMOCTaOHIM3aLMIO
TPYHTOB OCHOBaHHs ¢ NOMOUIBIO ycTaHoBku COY.

6.5.5 Tlpy uCrOAbL30BaHUKM MHOTOJIETHEMEP3IBIX I'PYHTOB B Ka4yecTBE OCHOBAHHE M0
npuHumny Il BepTHKaibHYIO0 IUIAHMPOBKY HOMYCKAETCS OCYILECTBNIATH MOACBINKAMH M
BhIEMKaMy TpyHTa. [TOACHINKKM HAAJIEXKUT YCTPaUBaTh, KaK MPaBUJIO, 10 OTTASHHOMY TPYHTY
CJIOst CE30HHOTO MTPOMEP3aHUA—OTTaNBaHUs. BbleMKM IPYHTOB J0MYCKAaeTCs BBLIONHATE Ha
HENPOCAJOYHBIX TPU OTTAMBAHUM TPYHTAX WM €CJIM MPEAyCMOTPEHO MNPEANOCTPOCHHOE
OTTaUBAHHUE U YIIJOTHEHHE I'PYHTOB 10J] COOPYKECHUAMH,

YPpOBEHDb IIAHUPOBOUYHBIX OTMETOK, BBICOTY MOACHINOK, ITyOHWHBI BBIEMOK TPYHTOB,
YKJIOHBI BOJOOTBOAAIIEH CETH CENYET IPUHMMATD ¢ YUETOM PAaCUETHBIX 0CaJ0K IPYHTOB IPH
OTTauBaHMH. B HEOOXOMUMBIX CTydasX (CHIBLHOIBIMCTHIE, 3aTOP(OBaHHBIE WM HMEIOLIME
HEPAaBHOMEPHYIO JIBJUCTOCTh T'PYHTHI) CJAEAYET OCYLIECTBIATH YACTHUHOE OTTAUBAHHE MM
3aMEHY TPYHTOB BEPXHEr0 JbIMCTOTO CJI0S WM YCTPOHCTBO TEMJIO3aLMTHBIX 9KPaHOB
cornacHo 6.4 .4.

IIpy BBICOKOM YpOBHE MOI3EMHBIX BOJ HEOOXOAMMO NpelycMaTpuBaTh MEpBI 10
NPEAOTBPALLECHHIO OOBOAHEHUS 3ar1yO/IEHHBIX MOJBATIOB WM TEXHUYECKUX ITaKEH 3/1aHHUS:
TIORHSTHE YpOBHS TIAHUPOBOYHBIX OTMETOK, YCTPOUCTBO ApeHaxa,
NpoTUBOQUIBTPALMOHHDBIE  3aBEChl, B TOM 4YHUCA€ JIBAOTPYHTOBble H T.1. Ilpn
MPOEKTUPOBAHUH ITPOTHBOMWIBTPALMOHHBIX 3aBEC BOAHBIA OanaHC TOJI3EMHBIX BOA Ha
3aCTpauBaeMON TEPPUTOPUM JOLKEH OBITE COXPaHEH.

6.5.6 B cocraBe MepOITPUATHH N0 HHXKEHEPHOH MOATOTOBKE TEPPUTOPHH JIOTKHBI OBITH
NpesyCMOTPEHbl NTPHUPONOOXPAHHBIE MEPONPHSATHS, HANpaBJIECHHbIC HA BOCCTaHOBJICHHE
HapyLIEHHBIX B ITPOLECCE CTPOUTENBCTBA [TPUPOIHBIX YCIOBHI, B COOTBETCTBUH ¢ 16.4.

6.5.7 lna obecrneueHns yCTOHYMBOCTH U IKCIUTyaTallMOHHOW MPUIOJHOCTH 3HAHUH U
COOpYXKEHWH TIpY MPOKJIaJKE HaApYKHBIX CETeH CHCTEM BOJOCHAOXKEHMA, KaHAIU3ALHH,
TEIUIOCHA0XKEHNS CceayeT NpelycMaTpuBaTh, KaK IPaBIJIO, TOT XK€ NPUHIIUI UCITOIb30BaHHUS
MHOTOJIETHEMEP3NILIX I'PYHTOB B KAueCTBE OCHOBAHWH, KOTOPbIH NPUHAT A 3[aHUH H
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COOPY)XEHUH, pa3MellaeMbIX Ha JIaHHOW TeppHTOPUM 3acTpoikn. IIpUMEHEHME pasIM4HBIX
IPUHIMIIOB JOMYCKAETCs IIPU YCJIOBHHM ITPOKIIAAKY ceTell, Kak NpaBui10, B KaHalaX Ha TAKOM
pacCTOSIHUY OT 37aHUH M COOPYKEHHUH, IIPH KOTOPOM HE MPOM30HIET UIMEHEHHS PAaCUETHBIX
TEMIEpATyp OCHOBAHMH 30aHWM M COOPY)KEHWH, WIM NpU TNPHMEHEHHH APYTHX Mep,
MpeyCMOTpPEeHHBIX 6.1.5.

BBO/IBI U BHITYCKY HHXKEHEPHBIX CETEH B 34aHUAX WM COOPYXKEHHAX W NMPOKIAAKY ITHX
ceTedl B TIOANOABAX M TEXHUYECKHX 3TaXaxX CJAEAYyeT OCYIIECTBAATh MO MNPUHLKITY
MCI10/b30BaHKsl MHOTOJICTHEMEP3bIX TI'PYHTOB, MPUHATOMY [AJS [AaHHOTO 3HaHUS WM
coopyxenus. KOHCTpyKHMS BBOZOB 1 BBIMYCKOB joMKHa ObITh TakoH, uToOBl npH
MCIOJIb30BAHHY MHOTOJICTHEMEP3/IbIX TPYHTOB B KauecTBE OCHOBAHUA MO npuHuuny I
MCKJIIOYaIach BO3MOXKHOCT MECTHOTO OTTauBaHWs TPYHTOB WM TMOBBIIEHHS (IIPOTHB
YCTaHOBJCHHOH B MPOEKTE) MX pacyeTHON TEMIIEpaTypbl, a NPH UCNOJIb30BAHHH TPYHTOB B
KauecTBE OCHOBaHMS MO INpuHLMMY II — yCKOpeHHOro MeCTHOro OTTauBaHMA M, Kak
CIIE[ICTBHE, YBEJIINYCHHON HEPABHOMEPHOCTH AehOpPMALIM OCHOBAHUA (QYHIaMEHTOB.

7 PacyeTr ocHOBaHMIl 1 pyHIAMEHTOB

7.1 O6mume yxazanus

7.1.1 Tlpy mpoeKTHPOBaHHH OCHOBaHUH M (DyHAAMEHTOB COOPYKEHHH, BO3BOAUMBIX Ha
MHOTOJIETHEMEP3JIBIX TPYHTAX, CJI€YeT BBINOIHATh TEIUIOTEXHHYECKHE PACUYEThl OCHOBAHHS
¥ pacyeTbl OCHOBaHMA M (YHIAMEHTOB Ha CHJIOBBIE BO3AEHCTBHA. B pacyerax OCHOBAaHHs H
(byHIaMEHTOB HaUIEKNT YUHTBIBATh MPUHLMIT HCII0Ib30BaHNA MHOT0JIETHEMEP3JIbIX FPYHTOB
B KauyeCcTBC OCHOBaHUS, TEINIOBOE M MEXaHUYECKOE B3aUMOACHCTBUE COOPYXKEHHA H
OCHOBaHM3.

7.1.2 OcHoBaHus U OYHAaMEHTBl CJIeIyeT pacCuMThIBATE [0 ABYM TIpynnam

MpeeNbHbIX COCTOSHUHU: 1O MEepBOH -— 10 HecyueH CrMmocoOHOCTH, MO BTOPOH — MO
nebopmauuam (ocaakam, nporudam M 1p.), 3aTPyAHAIONIMM HOPMAJILHYIO 3KCILTYaTalnio
KOHCTPYKUMH COOPYXEHHs, @ IJIEMCHTHI Kele300€TOHHBIX KOHCTPYKUMH — M 10
TPELIMHOCTOHKOCTH.

[Tpu pacueTe MO MpPEAEIbHBIM COCTOSHHUAM HECYIIYIO CIIOCOOHOCTb OCHOBAHHS M €ro
oXugaemMble ehOpMaLMKM CIEAYET YCTAHABJIMBATh C YHETOM TEMIEPATYPHOTO pekUMa
IPyHTOB OCHOBAHHMS, a MpPHW NMpUHUMIE [ — TakKe C yueTOM NPOJOJIKUTENLHOCTH AEHCTBHS
HArpy30K ¥ pEOJIOTHUECKHUX CBOHCTB IPYHTOB.

MDyYHAAMEHTBI KaK 37€MEHThl KOHCTPYKLUMI B 3aBUCHMOCTH OT MX MaTepuana CledyeT
pAaCcCUMTBHIBATE B COOTBETCTBUHU ¢ TpeGosanuamu CIT 16.13330, CII 35.13330, CII 63.13330,
CIT 64.13330, PacueT yKa3aHHBIX KOHCTPYKLMH pUBeeH Takxke B [4] u [5].

7.1.3 PacdeT OCHOBaHUH ClIeAYET MPOU3BOAUTD:

a) MpH KCHOJIb30BAaHHM MHOTOJIETHEMED3/bIX [PYHTOB MO NpUHUHMIY I mo Hecymiewn
CITOCOBHOCTH — JUIS TBEPAOMEP3JIBIX MPYHTOB; [0 HecylleH CriocOGHOCTH U Aedopmanuim —
JUISL TUTACTUUHO-MEP3TIBIX ¥ CHIBHOJBANCTBIX TPYHTOB, @ TAKXKe HOA3EMHBIX JIbIOB,

6) NMpYU UCIIOB30BAHMK MHOTOJETHEMEP3NbIX 'PYHTOB no npuHuMiy Il no Hecyule#
crnocoOHOCTH — B cityvasx, npexycmorpenHslx CIT 22.13330; no aedopmauusaM — BO BCEX
ClIy4asix, TIp¥ 3TOM JUIS OCHOBAaHMH, OTTaWBAIOIIMX B MPOLECCE SKCIUTyaTalliy COOpYKEeHHU,
pacueT 10 AehOpMALUSM HAUIEKHT MPOM3BOMMTL M3 YCIOBMA COBMECTHOH paGoOThI
OCHOBAHHSA U COOPYKEHUS.
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Pacuer ocHOBaHMH no aedopManysaM ciefyeT MPOU3BOANTh Ha OCHOBHBIE COYETAHHUS
Harpy3oKk ¥ BO3JCHCTBHH; pacyeT Mo Hecylled crocoGHOCTH — Ha OCHOBHBIE K ocoObie
COUeTaHHS Harpy30K U BO3ACHCTBHH.

7.1.4 Harpy3ku 4 BO3NEHCTBHUS, NIEpeaaBacMbie Ha OCHOBAHUS COOPYXKEHHEM, CIIEAYET
yCTaHaBIUBaTh pacueToM B cooTBeTcTBUH ¢ Tpebopanuamu CII 20.13330 ¢ yuetom ykazaHui
CIT 22.13330, CIT 24.13330, a a1si OCHOBaHMH OMOpP MOCTOB ¥ TpyO MO HACBIIAMH —
cornacHo CII 35.13330.

[Ipd MCTIONB30BAHMK MHOI'OJIETHEMEP3NBIX I'PYHTOB MO NpPUHIMMY I, €caM TpyHTH
OCHOBaHMs  HaxoAiTCs B TBEPAOMEP3NOM  COCTOSHMM, a Takke B  Cllydasx,
npenycmarpuBaembix CIT 22.13330, Harpy3ku W BO3JAECHCTBHUS Ha OCHOBaHHE AOMYyCKaeTcs
Ha3HayaTb 0€3 yuyera ux rnepepacnpeneieHis HalpyHAAMEHTHBIMH KOHCTPYKLHUAMH
COOPYKEHHUS.

[Ipy WCTIONB30BaHWM MHOTOJETHEMEP3bIX TPYHTOB B KadeCTBE OCHOBAHMA TI0
npuHunny II Harpy3km Ha OCHOBaHME cilelyeT OIpEeAenaTh, KaK MNpaBWIO, C YYETOM
COBMECTHOM pabOThI OCHOBAHUS M COOPYKEHUS.

7.1.5 Harpysku v Bosaenctsus, xotopele no CIT 20.13330 moryT OTHOCHTBCA Kak K
JUIUTEIBbHBIM, TaK W K KpaTKOBPEMEHHBIM, NP pacueTe MEp3/ibIX OCHOBAHMH 110 HecyLleH
CIOCOOHOCTH JOJ/DKHBI OTHOCHTBCA K KPAaTKOBPEMEHHBIM, @ IMpU pacyeTe OCHOBaHUM MO
aehopMalHsIM — K JJTUTEIBHBIM,

Bo31eHCTBUSA, BBI3BAHHBIC OCAJKaMH IPYHTOB MPH NpPEAYCMOTPEHHOM B TNpOEKTE
OTTaMBaHMHU KX B IIPOLIECCE IKCILUIyaTallUK COOPYKEHUS, CJIEAYET OTHOCHTD K [UIMTENIBLHBIM;
BO3ACHCTBUS, CBA3AHHBIE C BO3MOXKHBIM TPOTAUBAHHUEM M TNPOCAAKaMHM TPYHTOB MpH
HapyIIeHUsX DKCILIYyaTalMOHHOTO PEXHMa COOPYKEHHS, — K OCOOBIM.

7.2 Pacyer OCHOBAHMIt ¥ (PYH/IAMEHTOB NPU KHCIOJIb30BAHHH MHOT0JIETHEMEP3JIbIX
TPYHTOB O NpuHUHUmny I

7.2.1 Pacuer ocHoBaHKil QpyHIaMEHTOB 110 NEPBOH TPYIIIE MPEAETbHBIX COCTOSHUM (IO
HeCyILeH cTOCOOHOCTH) NPOU3BOANTCS UCXOs H3 YCIOBHs:

F < Fuyn, (7.1)

rae F — pacdeTHas HaTrpy3Ka Ha OCHOBaHME;

F,—Hecylas CrnOCOOHOCT OCHOBaHMSA, omnpejeiseMas pacyetoM (7.2.2), a s
OCHOBAHMM CBalHBIX (QYHIAMEHTOB — MIOMOJHHTENBHO M TI0 JAHHBIM MOJIEBBIX
ueneiTanni ¢sai (7.2.11) m craTnyeckoro 3oHaMpoBanus (npunoxenue JI);

Yn — KOOQOHUIMEHT HAAEKHOCTH IO OTBETCTBEHHOCTH COOPYKEHHMSI, MPUHMMAEMBbIN
B cootBeTcTBUM ¢ Tpebopanmsamu CIT 22.13330 B 3aBHCMMOCTH OT BMJA W YPOBHS
OTBETCTBEHHOCTH COODYXKEHHsA, a JJs OCHOBAaHHH OMOpP MOCTOB — COTJIACHO
CIT 35.13330 v ykazanusm 12.13.

7.2.2 Hecymas cnocobHocTh ocHOBaHus F,, kKH, BepTHKaNbHO HarpyXeHHOH Bucsueh
CBaM WM cT0I0YaTOro (pyHnamenTa onpeaensercs no hopmy:e

n
E, :y[yc(RA-kZ]Raf’iAaf,j), (7.2)
=

TO€ Y; — TEMIIEPATYPHBIH KO3(DGMHIMEHT, YYUTHIBAIOWMHA H3MEHEHHUS TEMIeEpaTypbl 'PYHTOB
OCHOBAHMA HM3-3a CIy4alHBIX H3MEHEHMH TeMIepaTypsl HApPY)XHOTO BO3IYXa,
ONpEAENAETCA 10 yKa3aHUAM NpuioxeHus I1;

Ye — KOOQQULUUEHT yca0BUi paboThl OCHOBaHHUSI, IPUHUMAEMBIH Mo ykasaHuaM 7.2.4;
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R — pacyeTHOE CONPOTHBICHHE MEP3AOTO TPyHTA MOJ HHXKHUM KOHLOM CBaW WIH IMOJ
nogolBoi cronbuatoro ¢dynaamenra, klla, ompenensercss COracHO YKazaHHAM
7.2.3;

A —1njomanb TOIOUIBEl ¢TOI0YATOr0 (PyHAaMEHTa WM [UIOWAAb ONUpaHHUs CBaW Ha
TPYHT, M’, TpUHEMaeMas JUls CIUIOLIHBIX CBalf PABHOM IJIOLIA/H MX TOMEPEYHOro
cedyeHus (WJIM MUIOLIAAM YIIMPEHHA), [l TOJBIX CBaH, NOTPYKEHHBIX C OTKPBITBHIM
HH)KHMM KOHLOM, — TJIOLUAJM TIONEPEYHOr0 CEUYEHUs CBal OPYTTO MpH 3alOJHEHUH
e MOJOCTH LIEMEHTHO-TIECUYAHRIM PACTBOPOM MJIU FPYHTOM Ha BBICOTY HE MEHee Tpex
JIMaMETPOB CBaH; ‘

Rufi — pac4eTHOE CONPOTHBIEHHE MEP3JIOTO TPYHTA MJIM TPYHTOBOIO PacTBOpa CABUIY I10
BOKOBOH MOBEPXHOCTH CMEP3aHUs CBaW WM cTON0YaTOro (yHAaMeHTa B Mpejenax
(i-ro ciod rpyHTa, klla, onpeaenseMoe corlacHo yka3anusam 7.2.3;

Aqgpi — UIONIAAb TIOBEPXHOCTH CMEP3aHHMA [-T0 CJ0S IpyHTa ¢ OOKOBOH MOBEPXHOCTBHIO
CBaM, a I cToab9aToro GyHIaMeHTa — MIouladb MOBEPXHOCTH CMEp3aHus rPyHTa C
HIKHEH CTYTIEHbIO QyHIaMEHTa, M

N — YUCJIO0 BBLACJACHHBIX NIPH PacyeTe CJ0EB MHOMOJETHEMEP3I10TO IPYHTA.

[Ipumeuanns

1 Ilpu pacuere Hecylueit cocoOHOCTH OCHOBAHUs CTOAOYATOrO QYHAAMEHTa CHJIbl CMEP3AHMA IPYHTA,
onpelenseMble BIOpbIM ciiaraeMbIM Gopmysist (7.2), yYHTBIBAIOTCA TOJIBKO MPH YCIOBWH BBITIOMHEHNS 0OpaTHON
3aCBITIKHA TTa3yX KOTJIOBaHa BJIKHBIM IPYHTOM, YTO JJOMKHO ObITh OTMEYEHO B IIPOEKTE.

2 B ciyuasx, KOra CI10H Ce30HHOTO MPOMEP3aHHsl — OTTauBaHMs HE CIIMBACTCS ¢ MHOTOIETHEMEP3IBIM
IPYHTOM, HECYIlyK crnocofHOCTE cBaff B IpeAesiax HEMEp3NOoro c10d IPyHTa JOIYCKAeTcs YUHTBIBATH IO
CIT24.13330. Tlpu 3TOM HOMKHBI OBITH NPEXYyCMOTPEHB! MEPHl MO CTaOWIM3alUMH BEPXHEH IOBEPXHOCTH
MHOTOJIETHEMEP3I0I0 TPYHTA, & PacueTHBIE CONPOTHBAEHNS TATHKOBBIX IPYHTOR {KpoMe KpyNHOOOIOMOUHEIX H
[IECKOB CO CTENEHBIO BIAXKHOCTH He npepbimatomelt 0,8) saonp OOKOBOM MOBEPXHOCTH CBail, MPHHMMAEMBIE 110
dHopMatuerbiM Tabiuuam CIT 24.13330, cneayer Opare ¢ noHmxarownmu koaqpuumentamu: 0,8 — nas
FIMHACTBIX TPYHTOB, 0,9 — 13 necyaHbIX BOJOHACBHIEHHBIX IPYHTOB; AJI8 APYTHX TPYHTOB NOHHXKAIOUIHE
KO3DOUINEHTH! ONIPEAETISIOT IO ONbITHEIM NAHHBIM.

7.2.3 PacuerHoe naBieHME Ha MeEp3/blii IPYHT NoA nomowBod QyHaamenta R
pacyeTHblE COMPOTHMBIEHHS MEP3JIOr0 TPYHTa WM TPYHTOBOTO PacTBOpa CABHIY [0
MIOBEPXHOCTH CMep3aHus (yHAaMeHTa R, yCTAHaBIMBAKOTCA MO JAaHHBIM MCIbITAHHH
TPYHTOB, TpoBOAMMBEIX B coorBeTcTBHM ¢ ['OCT 12248, ¢ yuwerom xoddduuHeHTa
HAJIEXKHOCTH MO TPYHTY Jp, NPHHUMAEMOMY COTJIaCHO 5.8, M PaCyeTHBIX TEMIIEPATYpP IPyHTa
ocHoBauust Ty, T, 1 T,, OnpenensieMblX TEIUIOTEXHUUECKUM pacueTom no 7.2.7.

[To pesynbTaTaM MCHBITAHMHA TPYHTOB [IAPUKOBBIM LITAMIIOM HIIM HAa OJHOOCHOE
cxaTre pacueTHele 3Ha4eHHs R, kIla, BEIYHCASIOTCS MO Qopmyie

R=15Tcylyg + yd, (7.3)

TZE ¢, - HOPMaTUBHOE 3HauYeHHE MpEAeNbHO JUIMTENBbHOro cuerienus, klla, npunumaemoe
PAaBHBIM: Cy = Cegy TIPH MCIBITAHUSIX IPYHTOB HIAPUKOBBIM IITAMIIOM H ¢, = 0,5R,, —
TIPY MCTIBITAHUAX Ha OIHOOCHOE CKATHE, TIE Cegn U Ren — COOTBETCTBEHHO MPEICTHHO
JUINTEJILHOE SKBUBAJIEHTHOE CLETUIEHHE M CONPOTHBICHHWE TPYHTa OAHOOCHOMY
CKaTHIO;
Y1 — paC4ETHOE 3HAUEHHE YETIBHOTO BECA IPYHTA, kH/™’;
d — riyOMHa 3a10KeHUst QYHIAMEHTa, M;
Vg — K03QGUIMEHT HANEKHOCTH 10 TPYHTY.
HopmaTHBHOEe 3HaueHHe ¢, [OIYCKAaeTCs NPWUHMMATE COMVIACHO  YKA3aHUSAM
PeKOMEHIyeMOro npuioxenus JI.

17




CII 25.13330.2012

B chywasx, npeayCMOTpeHHBIX 5.9, pacuyeTHble 3HaueHus R U R, pomyckaercs
NIPUHUAMATH 110 TabJTULaM puiIokeHus B.

ITpy pacuerax Hecylue# criocoOOHOCTH OCHOBAHMH 3HauYeHHs K cl1edyeT NPHHUMATE: 171
CBalHBIX (QYHIAMEHTOB — MpPH PAaCUETHON Temmeparype rpyHra 7, Ha riyOuHe z, paBHOU
rTyOHHE MOTPYKEHUS cBaH; U1 cTon0UaThIX QYyHAAaMEHTOB — [IPH pacuye€THOH Temreparype
rpyHTa T, Ha r1yOuHE 3a70)KE€HNs NOJ0IWBbl QyHIaMEHTa.

PacuerHble conpoTuBieHMs CABUIY Ry ClEeLyeT IIpUHMMATh. A CBalHBIX
dbyHaaMenToB — npu Temreparype rpyHra I, Ha IyOMHE CepeauHbl i-ro CJIos IpyHTa; LIS
cronbuaTelX GyHAAMEHTOB — NPH Temrnepartype IpyHTa 7, Ha riybuHe, COOTBETCTBYHOILEH
CepeaMHe HWXKHEH CTyNneHH GyHAaMeHTa.

Ilpy pacuerax Hecyumied crnocoOHOCTH OCHOBaHMs BHCAYEH CBa, pacllOOXCHHOW B
OJIHOPOJHBIX IO COCTaBy MHOTOJIETHEMEP3IIbIX I'PyHTax, 1o qopmyne (7.2) 3HaueHHs Ry
IIPUHUMAETCS NIPH cpe/iHel (3IKBUBAIEHTHO#) TemiiepaType rpyHTa 7, (7.2.7).

s OypoonyCKHBIX CBall pacHeTHOE CONPOTHBIICHUE CABHI'Y HEOOXOAMMO NMPUHUMATE
HAaWMEHBLIMM W3 3HAUEHUH CJIBHIa 10 NTOBEPXHOCTH CMEP3aHMs CBau R, M CABHUIa MO I'PYHTY
uiI OypoBOMY pacTBOpy Ry, A OypoHaOUBHBEIX CBal — 10 3HauyeHHI0 Ry, [lpu pacuere
HecyuieH  crnocoOHOCTH  KOMOHMHHMpOBaHHBIX  CBall  (AepeBOMETAIMYECKHX, COOpHO-
MOHOJIMTHBIX U p.) 3HA4YEHUS Ryr CACAYET NPUHUMATbL C YYETOM HEOJMHAKOBOH NPOYHOCTH
CMEP3aHUs C [PYHTOM MX Pas3JU4HbIX JJEMEHTOB B COOTBETCTBUM C YKa3aHHAMH
IpWJICKEHUs B.

s cBall (kpome Oypo3aOMBHBIX), ONUPAEMbIX HA IECYAHO-IIEOSHOUHYIO MOAYLIKY
BBICOTOHM HE MEHEee Tpex JUaMeTPOB CKBAXKUHBI, [IPH AUAMETPE CKBaXXHMHbI He Hosiee nosryropa
AMaMETPOB CBau, pacyeTHOE 3HaueHHe R J0MyCKaeTcs IPUHUMATh A/t FPyHTa IMOAYUIKH, a
3HayeHue 4 — paBHBIM IUIOMAAHM 32005 CKBaXXHHBI. [1py onvpanuM cBail Ha JIbAUCTbIE TPYHTHI
C apaucTOCThO i = 0,2 pacueTHble 3HavyeHHs R CIENYET NPUHUMATL € MOHMKAIOLIHMM
ko3 dunmentom n; = 1 — i,

s KpaTKOBPEMEHHBIX HArpy30K C BpPEMEHEM AEHCTBUS !, PAaBHbIM WM MEHBLIMM
IPOAO/DKUTENBHOCTH IEPEPHIBOB MEXKIY HUMH, PACUCTHBIE 3HaYeHHA R M Ry pomyckaercs
NPHHUMATh ¢ HOBBILAIOWMUM KO3(DDHUHEHTOM 7, (KpOME OINOp MOCTOB) B COOTBETCTBHU C
JAQHHBIMHK Ta0auLb! 7.1.

Tabnuua 7.1
Bpems gefictBus HATpy3KH ¢, 4 0,1 0,25 0,5 1 2 8 24
Koadduunenr #, 1,7 1,5 1,35 1,25 1,2 1,1 1,05

7.2.4 KoapduureHt ycnoBuit paboThl OCHOBaHUS Y. MPUHUMaeTcs 1o tabmuue 7.2 B
3aBUCUMOCTH OT BH/la ¥ CIOCOOOB yCTpOiCcTBa (PyHAAMEHTOB (KPOME OIIOP MOCTOB).

Tabanna 7.2

Buze!l GyHIaMEHTOB M criocobbl HX yCTpOHCTBa Koadpduumenr vy,

Cronbuatsie 1 gpyrue BUAb QYHAAMEHTOR HA €CTECTBEHHOM OCHOBaHHH 1,0

To xe, Ha moACHINKax 0,9
BypoonyckHele cBay ¢ IPUMEHEHHEM IPYHTOBBIX PACTBOPOB, IPEBBILIAIOIINX 110 1,1
MPOYHOCTH CMEP3aHHd BMELIAIOLINE TPYHTEI

To xe, npy paBHOMEPHOH NPOYHOCTH I'PYHTOBBIX PaCTBOPOB M BMELIAIOILETO IPYHTa 1,0
OnyckHble 1 OypoHabuBHBIE CBaU 1,0
Bypoob6canusie, 3a6uBHbIe 1 6ypo3abUBHBIE CBaH NPH AMAMETPE JTHJECPHBIX CKBaKUH 1,0
meHee 0,8 quamerpa cBaii

bypo3zabusHele npu 60JIbIIEM AUAMETPE TMACPHBIX CKBAXKHH 0,9
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3uauenus KodhdULKEHTA Y., TPUBEICHHBIC B Tabanue 7.2, NOMYCKAETCA yBETHINBATD
NPONOPUHOHAILHO OTHOIIEHHIO MOJHON HAarpy3kd Ha (yHIAMEHT K CyMME MOCTOSHHBIX U
JAIHTEALHBIX BPEMEHHbIX HArpy3oK, Ho He 6oaee 4wem B 1,2 pa3sa, €Cau pacueTHbIC 3HAUCHUS
fedopMaumnii OCHOBAHMS MPH ITOM He Oy 1yT NpeBbIIAaTh NPEAEILHO HOITYCTHMBIX 3HAUCHHH.

7.2.5 Ilepenaua Ha GyHAAMEHTBl NPOEKTHBIX HArPY30K J0MYCKAETCH, KaK NpaBuio, Npu
TEMIICpaType [IPYHTOB B OCHOBAHMH COODY)KEHMS HE BBIIUE YCTAHOBJICHHBIX Ha
SKCITYyaTalMOHHBI [EpHOJ PACUETHBIX 3HaueHMH, B HEOOXOMMMBIX Ciydasx cCleayer
IIPe/1yCMaTPUBaTh MEPOTIPUSITHS 10 TPEABAPUTEILHOMY (10 3arpyeHus (yHIaMEHTOB)
OXN@XKAEHHUIO TLIACTHYHO-MEP3JIbIX I'PYHTOB (6.3.5) A0 YyCTAHOBJIEHHBIX PacyeTOM 3HAYECHHH
TeMIEpaTypsl.

[Ipy cooTBeTCTByIOWIEM OOOCHOBAaHMM pPAacyeTOM OCHOBaHMA MO JAehopMauusaM
JIOTTyCKaeTesl 3arpyxath GyHIAMEHTB! NPH TEMIEpaTypax IPYHTa BbILIE PaCYETHBIX, HO He
Boiie 3HaueHuit: 7 = Ty — 0,5 °C — a1 necdansix M KPYMHOOOJIOMOYHBIX I'PYHTOB
u T =Ty—-1°C — ana rMHACTBIX, Tae T)r — TEMIIEpaTypa Hayajda 3aMep3aHus IpyHTa
(b.5). Hecymas crnoco6HOCTh OCHOBaHMA F, B JTOM Cily4ae JOJDKHA ONMPEACIITBCA MpH
pacyeTHBIX TeMIlepaTypax TpyHTa, YCTaHAaBIMBaeMbIX 0€3 yueTa TEMIOBOTO BJIHSHUS
coopyxenus 1o popmyse (7.8), npuHnMas Ko3QMOULHMEHT ¥, 10 PACUETY.

7.2.6 PacyeTnple Temmnepatypel IpyHTOB 715, 7. u T, OnNpenensiorcs pacyeTom
TEMIOBOrO B3aUMOJEMCTBUA COOPYKEHHsS C MHOTOJIETHEMEP3IBIMH I'PYHTAMHM OCHOBAHHs B
NEPUOJUYECKH YCTAHOBHUBINEMCS TEMJIOBOM PEXHME C Y4€TOM [EPEMEHHBIX B TOIOBOM
nepuojie yCaoBuit TeniooOmMena Ha MOBEPXHOCTH, POPMBI 1 Pa3MEPOB COOPYKEHUS, TTYOUHDI
3QJ0XKEHHST W pacholIokKeHUst (QYHIAMEHTOB B IIJ1aHE, a TakXKe TEIIOBOro0 pexyuMa
COOPYKEHUsl ¥ MPUHATBIX CIOCOOOB M CPEACTB COXPAHEHHS MEP3NOro COCTOAHMS I'PYHTOB
OCHOBaHH.

[Ipy pacyeTax MHOrOJETHEMEP3NbIX OCHOBaHWH 10 HecyleH crnocoOHOCTH ¥
nehopMaLsIM pacueTHbIE TEMIIEPATYPhl TPYHTOB 1y, T ¥ T, CII€AYET IPUHUMATDL PABHBIMH.
T, — MaKCMMajbHOH B TOJOBOM [EPHOJE TEMIeparype TIpyHTa B YCTaHOBMBLIEMCS

IKCIIyaTallMOHHOM pexnMe Ha rryOrHe 3a/100KeHHs (hyHIAMEHTa Z4, OTCUUTHIBAEMOH OT

BepXHEil MOBEPXHOCTH MHOT'0/IETHEMEP3/I0T'0 IPYHTA,;

T, — MAKCHMaJIbHOW B TOJAOBOM NEPHOAE cpelHeld ro riayOuHe 3ajnokeHus (QyHIaMeHTa zgy
TEMIIEpaType MHOIOJIETHEMEP3IOr0 TI'PYHTa B YCTAHOBUBHIEMCS OKCILTyaTallMOHHOM
pexxume (3KBHBaNEHTHAs TEMIIEpaTypa rpyHTa);

T. - TeMriepaTypa MHOTOJICTHEMED3JIOr0 TPyHTa Ha NAaHHOH TiIyOMHE z OT €ro BEpXHEH
[MOBEPXHOCTH, IPHHUMAEMOH Ha MOMEHT yCTaHOBJICHUSA TeMIepatypsl Te.

727 Jlnsa OCHOBaHWM CBalHBIX, CTONA0YATBHIX M JPYrMX BHAOB (GYHIAMEHTOB
COOPYEHHIA ¢ XOJOAHBIM (BEHTHUIMPYEMBIM) MOAINONLEM, OMOp TPyOONpOBOAOB, JMHWH
3JIEKTPOTIEpeIayy, aHTCHHO-MAUYTOBBIX COOPY)KEHHH, KpOME OCHOBaHMH OMOp MOCTOB,
pacueTHble TeEMNepaTypsl IpyHTOB Ty, T 1 T, HOMyCKAETCs ONPEALATD MO hopMyiam:

ONSL OCHOBAHUY COOPYIHCEHUTI C XOJIOOHBIM NOONONbEM
MO CEPEeANHON COOPYKEHHUS

Tm,z,e = (TO, - Tb/')am,z,e + (TO - T()I)kl + be 5 (74)

101 KpacM COOPYIKCHUA
Tze =T =Top Yo o o + (T = T0)(0,504,, , o +hy) + Ty s (1.5)
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I10J1 YTJIaMHu COOPYIKCHUA

Lo = (T =T )0 oo + (T = To)O0, 7501, - o+ k) + Ty s (7.6)

0151 ONOP MUHULL INEKMPONEPENaYU, AHMEHHO-MAUIMOBbIX COOPYHCEHUU U MPY6ONPo8oo0s
Tm,z,e = (TO _Tbj‘)am,z,ekts + be’ (77)
rae Ty —pacueTHasl ~ CpPEJHErojoBas  TeMIEpaTypa Ha  BEPXHEH  MOBEPXHOCTH

MHOTOJIETHEMEP3JIOr0 IPYHT4 B OCHOBaHHMM coopysxeHus, °C, ompeaensemas
COIVIACHO MPUIIOXKEHUIO /[
Ty— TemnepaTypa Hawvana 3aMepsanums rpynta, °C, omnpeneiseMas COIVIACHO
HpPUIIOKEHHUIO b
Ty — pacueTHas CpefHerojfoBas TemriepaTypa rpyHra, °C, onpezaenseMas COriacHO
IpUAOKEHHIO [
Oy Oz Y1 Ol — KOX(PPHULIMEHTH! CE30HHOIO M3MEHEHWs TeMIIEpaTypbl TPYHTOB OCHOBaHHS,
npuHMMaeMbelx no Tabivie 7.3 B 3aBUCHMOCTH OT 3HA4Y€HHs Mapamerpa

0,5 ;.05
Z«}Cf /7\,/f , C (LI )a

rac z - riayOuHa 0T KPOBI MHOI‘OHGTHGM@?BHOFO rpyHTa, M;

Cy— obwvemuas tennoemkocts, Jok/ (M - °C), onpeneiseMbie COryacHO
NPUIOXKEHUIO b;

As— TEIIONIPOBOIHOCTL MEP3JIOTO TI'PYHTA, Br/(m’-°C), onpenensembie
COIJIaCHO MPUIIOKEHHIO b;

ki, k2 vt k3 — KOO GHULKMEHTH! TENAOBOrO BIAMAHUS COOPYXEHHS, NPHHUMAEMBbIC

no tadsinue 7.4 B 3aBUCUMOCTH OT OTHOLWIEHWH z/B v L/B, L n B —
COOTBETCTBEHHO JUIMHA W LIMPHHA COOPYKEHHUA, M,

kis — k03P DUNMEHT TETUIOBOTO BIUSIHUA HM3MEHEHHMS TOBEPXHOCTHBIX
YCJIOBUi TPH BO3BEACHHH (YHIaMEHTOB JHHEHHBIX COODYKEHHH,
NPUHUMAEMBI 1o TaGauue 7.5 B 3aBUCHMOCTH OT BHJA M TIIyOHHEI
3aJ105KEHUS PYHIAMEHTOB Z, M.

Tabawua 7.3

CH 25,13330.2012

Tabaunna 7.4
dopa Kosdduunentst & 2718 onpeneaerns 7, 7. T,
coopyxkeHHi B | L/B k) npu z/B ky ipu z/B ky npu z/B
[J1aHe 0,25 | 0,5 10 1 2,0 10,25} 0,5 10 120 (0257105 ] 1,0 ] 20

ITpamoyronsnas) 1 | 0,4110,67]087(096{0,1710,2810,390.47|0.060.10]0,17|0,22
0,21 10,38 (0,57 (0,75 0,09|0,16 | 0,25 0,34 | 0,03 | 0,05 0,09 | 0,14
2 1033105610801 093{0.15]0,26 (0,37 1045 0,04|0,08]0,14]0,20
0,17 {0,311 0,50 | 0,68 | 0,08 | 0,14 { 0,23 | 0,32} 0,02 | 0,04 | 0,08 | 0,12
3 1032(05310,76{091 0,150,225 (0,36044|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

>510.291050|0711]084(015|0.25[035|042|0,03|0,070,12 10,18
0,14 10,27 | 0,44 | 0,62 | 0,07 | 0,14 | 0,22 1 0,30 | 0,02 | 0,04 | 0,07 | 0,11

Kpyraas - 104510711089 109710221032 /10404045} - | - | - | -
0,23 1041 10,62 0,78 {0,13]0,20 { 0,28 | 0,36

[ITpuMevanns
| B uncnnrene ykasaHbl 3HaueHMs Ko3dipuumenToB £ ais temnepatyp 7, v 7, B 3HaMeHaTesNe — A
TeMIepaTypst 7.

2 Ilpu z/B = 0 ko3bOUUMEHTE! k|, k; 1 k3 cnelyeT MpUHUMATh paBHEIMA 0.

Tabauua 7.5
Koaodpduuuenr &, npu z, M
Bu/ibt pyRAGMEHTOB (pru CRll
a0 2 or2 106 cB. 6
MaccuBHbie ¥ CBafHEIE ¢ POCTBEPKOM, 3arTyOCHHBIM B IPYHT 0,7 0,9 1,0
CaliHble C BLICOKMM POCTBEPKOM M ¢OOpHBIE MO/ OTIOPh! PAMHO- 0,9 1,0 1,0
CTOGYHOTO THIIA

3HayeHus 7 /cf /}‘f , o (‘IO’S)

KosQrumenTsl— =0T 7506 T 3000 | 4000 | 6000 | 8000 | 10000 | 15000 | 20000
O @ | 6o | @5 | qooy | (25 | as50) | (175 | @50) | (300)
o 0 0,28 0,47 0,61 0,71 0,85 0,92 0,96 0,99 1,00
0) | (0,38) | (0,61) | (0,76) | (0,85) | (0,91) | (0,94) | (0,96) | (0,99) | (1,00)
o, 0 0,30 0,52 0,67 0,80 0,95 1,02 1,03 1,01 1,00
(0) | (0,40) | (0,67) | (0,85) | (0,95) | (1,01) | (1,03) | (1,03) | (1,01) | (1,00)
O 0 0,14 0,26 0,38 0,47 0,61 0,70 0,77 0,85 0,90
©) 1 0,21) | (0,38) | (0,51) | (0,61) | (0,68) | (0,74) | (0,78) | (0,85) | (0,88)
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7.2.8 PacueTHble TEMIEpaTypbl MHOTOJETHEMEP3/BIX I'PYHTOB OCHOBaHHMsA Ge3 yuera
TEMJI0BOTO BIMSAHHUS COOPYIKEHUS ONpeNessitoTes 1o GopMyJie

Tm,z,e = (TO - be) A ze + be) (78)

rae 0003HaueHus Te xe, 4To B popmyse (7.4).

7.2.9 PacyerHble TeMIepaTypsl I'DYHTOB OCHOBaHMIl (GYHIaMEHTOB, OXJaIaeMbIX
CHCTEMOIl BEeHTHIMpYEeMBIX TpyO, kKaHalOB WM rojocte#l B ¢yHnamenrtax (6.3.3), cnenyer
OnpeiensTh W3 COBMECTHOTO TEMJIOTEXHMHMECKOTO pacueTa OCHOBAaHHS U CHCTEMBI
OXJIaXAEHUS, UCXOIS U3 YCIIOBUS

Ty <T,, (7.9)

rae To— pacueTHas ~ CpPEIHEroioBas  TeMmImepaTypa  Ha  BEpXHedl  MOBEpXHOCTH
MHOT'0JIETHEMEP3JIOr0 I'PYHTa B OCHOBAHHH COOPYKECHMs, OTBEYAIOLIask IPOCKTHOMY
TOJIOXKEHHIO TPAHHLIB! CE30HHOI0 OTTAUBAHUS IPYHTOB, BK/IOUAS IPYHTHI MOACHIIKH.
[Ipy paBHOMEpPHOM paCHOJOXKEHMM OXJIAXAAIOUIMX Tpy0 MM KaHaloB NoA Bcek
MJIOIAAbI0 COOPYXEHHUSI PAacUETHBIE TEMIEpaTypesl TPYHTOB B €ro OCHOBaHWH T, T, u T,
JOTYCKaeTCsi ONPEAENATE KaK /IS COOPYKEHUH ¢ XONOAHBIM noanonseM (7.2.7) pH cpensem
10 MIOIIA¥ COOPY)KEHHUS 3HAUESHUH TeMIepaTypsl To.
PacueTHble TemmnepaTypsl TPYHTOB OCHOBaHMH (YHIAMEHTOB, NMpPH HCMONB30BAHUH
TEPMOCTaOMIN3ALMKM TPYHTOB  JIOMYCKAeTCs PAacCYHMTHIBATE YMCJICHHBIMM METOZaMH C
YYETOM M3MEHEHHs TEMIIEPATYp NP IKCILTyaTallli COOPYKECHHUS.
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7.2.10 Hecymas CcHOCOGHOCTh OCHOBAaHMS ONMHOYHOH CBau F, MO pesynbraTam
[OJEBLIX MCMBITAHUI CBall CTAaTHYECKOH BIARIMBAIOUICH HArpys3kow ompeiaenserca Mo

dhopMmyiie

F

2

F
=y (7.10)
Vg

rie k — kKOObGUIMEHT, YUMTHIBAIOUIMA pasnpuMe B yCJOBHSX paloOTBl  OMBITHOW U
NPOEKTUPYEMBIX CBail ¥ onpeaeasemblii mo Gopmyiie

k=Fup/F,., (7.11)

Fyp¥ F,,— 3HaueHHe Hecymled CIOCOGHOCTH COOTBETCTBEHHO MPOEKTUPYEMOil ¥ OIBITHOM
cBaif, paccumuTanHble 110 dopmyne (7.2) no 3HaueHHsIM R 1 Ra; MPUHAMAEMBIM
mo TabAMuaM TpWIOKEHHMs B: JUIs TPOEKTHPYeMOH CBaW — MNPH PacUeTHBIX
TeMIepaTypax rpyHTa, YCTaHABIMBAEMbIX COTIACHO ykasanuam 7.2.3 u 7.2.6,
a Ji71s1 OTILITHOM CBau — MPY TeMMepaTypax, H3MEPEHHbIX ITPH UCTILITAHHH,

F,,— HOPMAaTHBHOE 3HAYEHHE MNPEAENBHO IUTENLHOTO COMPOTHBIICHUS OCHOBAHMSA

OTBITHON CBaM CTATHYECKOH Harpyske, ONpeAeiseMoe 0 JaHHBIM HCIbITaHUA
cBau B coorsercTur ¢ TOCT 5686 ¢ yuetom tpebosanniit FOCT 20522,
Y¢ — KOIDOHULMEHT HALEKHOCTH 110 TPYHTY, IPHHIMACMbIH PaBHEIM 111. )

7.2.11 KoanuecTBEHHYIO OLEHKY XapaKTEpUCTHK MEXaHHUECKHX CBOHCTB U HECYIIEH
CIMOCOGHOCTH OCHOBAHMN CBall B MHOTOJIETHEMEP3IBIX I'PYHTAX MO AAHHBIM CTaTUYECKOrO
30HIMPOBAHMUS TIPOBOJAAT HA OCHOBE IMITMPHYCCKHX W/ TMOJyIMITUPUUYECKHX 3aBHCHMOCTEH
(Tabsnul), YCTAHABIMBAEMBIX B PE3YNbTATE KOPPEIAUMOHHO-PETPECCHOHHOTO  aHAJIN33
JIAHHBIX TIAPAUIEIBHBIX HCMBITRHUH PyHTOB MPAMBIMU MeToaamu, cornacHo [OCT 12248 u
['OCT 5686, 1 METOAOM CTATHYECKOTO 30HAVPOBAHUA.

7.2.12 Hecyuryto crocoGHOCTh OCHOBaHMS €T0/164aTOr0 QyHIaMeHTa, HArpyKEHHOro
BHELCHTPEHHO CXKMMalOINeil Harpy3kod, JOIyCKaeTcst ONpeaeiarh B COOTBETCTBUM  C
tpebosanusmu CIT22.13330. [Ipu 3TOM IKCUCHTPUCHUTETHI NPUJIOKEHHUA PABHOACHCTBYIOICH
BCEX HATrPY30K HA YPOBHE MOJOLIBBI GyHAAMEHTA CIICAYET ONPEENATh ¢ yIEeTOM CMEP3aHus
rpyHTa ¢ GOKOBOH [OBEPXHOCTBIO HIKHEH CTyneHn GyHaamenTa ro Gopmysam

= (Mo — M)/ F, (7.12)
ep= (My— My/F, (7.13)

IIIE e, U €5 — COOTBETCTBEHHO JKCUEHTPUCHTETHI NPHIOKEHUA pPABHOACHCTBYIOWIEH BCeX
HArpy30K OTHOCHTEJBHO OCeH MpAMOYToyibHOW  MOAOWIBBI  (QYHIAMEHTA
CO CTOpOHaMH a U b, M;
M, v M), — MOMEHTBl BHELIHMX CHJI OT pPAacuUeTHBIX Harpy30K OTHOCHTENIbHO TeX ke
oceit, kH-Mm;
F — pacueTHas BepTHKajibHas Harpy3ka, kH, OT coopyxeHus Ha OCHOBAHUE, BKIIOYAs
Bec hyHIaMEHTa U IPYHTa, JIEXKALIEro Ha ero yerynax;
Mey— wacTh MoMeHTa BHeWHMX Cijl, KH:M, BOCIpUHUMAaeMas KacaTeNbHbIMH CHIAMH
cMep3aHusi MHOTONETHEMEP3JI0T0 TPyHTa ¢ GOKOBBIMU MOBEPXHOCTAMH HIDKHEH
cTynesy GyHAaMEeHTa BBICOTOH A, M BHIYMC/IAEMAst [0 opmye

Maf= YthRafhpaba (7 14)
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TIe Y, U Yo — 0003HaYeHHs Te ke, uTo B hopmyuie (7.2);
Rur— pacHeTHOE COMPOTHBJIEHWE MEP3NOro TIpyHTa ciasury, klla, npuHHMaemoe
no 7.2.3.
Ilpn sKkcueHTpUCHTETE HAarpy3KM OTHOCHTENBHO OAHOH och (yHaameHTa (ep = 0)
nonyckaercs M, kH-m, onpenensats no Gopmyae

M= yryRaphpa(b + 0,5a), (7.15)

€ g ~ CTOPOHa NOJAOLIBE! QPyHIAMEHTA, apaie/ibHas IJIOCKOCTH ACHCTBHS MOMEHTA, M.

7.2.13 PacueT cBaiHBIX (yHIaMEHTOB Ha AEHCTBHE TOPHU3OHTAJIBLHBIX HAIPY30K (CH
¥/WJIA MOMEHTOB) W BO3JIEHCTBHIT (TEMIIEPaTyPHOrO PAacIMPCHHUS POCTBEPKA U MP.), CAELYET
NPOM3BOJHUTE C YYETOM HMHIKEHEPHO-T€OKPUONOTHHECKUX YCIOBHH W3 YCIOBHUS COBMECTHOM
paboTbl  CBaf W  TIPYHTOBOrO OCHOBaHHS C  HCIOJNL30BAHHEM  alpOGHPOBaHHBIX
FeOTeXHUUYECKUX IporpamMM. PacueTHas cxeMma Jo/kHa oTBevyath TpeGoBanusam  7.1.2
CI124.13330. MeToauka pacyera JI0JKHA YYHUTBIBATD BJIHSHHE NPOAOIBLHON CHIIBI HA M3THO,
a TaKXKe NONepeuHsIX CUl U AehopMalril Ha MPOIOJbHOE CKATHE CTBOJIA CBau.

Bsaumoneiicteue cBan ¢ rpyHToM (1o OGOKOBOH MOBEPXHOCTH W HHXKHEMY TOpLY)
AOMYCKAETCS YUYHMTHIBATL C TOMOLIBIK) HEIMHEHHBIX KOHTAKTHBIX 31€MEHTOB (KOHTAKTHOI
modenun). Ilpu manbix (ynpyrux, JIMHeHHBIX) aehOpMalmsX IKECTKOCTb KOHTAKTHOTO
2JE€MEHTA JI0JDKHA COOTBETCTBOBATH CTAHIAPTHBIM J1e(OPMALHOHHBIM XapaKTepUCTHKAM
rpynTta (Monmyab aedopmauui, kosdouuuent Ilyaccona). [lpouHoCTs u mMiacTHueckue
Ae(opmauuy rpyHTa (KOHTaKTHBIX IEMEHTOB Y GOKOBOH [1OBEPXHOCTH CBaW M MOA €e
HH)KHUM TOPLIOM) CJIETYET PACCUUTBIBATH C IPUMEHEHHEM YCIIOBUS NPENEIbHOIO paBHOBECUS
Kynona-Mopa. Ilpu pacuere cBaiHBIX IpynI XapakTEPUCTHUKH KOHTAKTHBIX 31E€MEHTOB
ClIeTyeT OMpeNeNsTh ¢ y9eTOM B3aUMOBIIHSHUS MEXKTy CBasiMH Yepe3 rPYHT.

Jns pacuetoB cBaiHBIX (yHIaMEHTOB coopyxeHuit [I ypoBHs OTBETCTBEHHOCTH
AOMYCKACTCsl MPUMEHEHHE JIMHEHHBIX KOHTAKTHBIX 3JEMEHTOB TPH YCIOBHM TPOBEICHUS
pacyera no npuioxenuto I' CIT 24.13330 ¢ yueToM HHXEHEPHO-TCOKPHOJOTHYECKHX
YCJIOBHH COTNacHO MpUnoxeruio XK.

7.2.14 Pacuer QyHIAaMEHTOB, BOCHIPMHHUMAIOIIMX 3HAYMTE/IbHBIE T[OPHU3OHTAJIBHBIC
YCUIHs, CICAYCT MPOU3BOAMTL Ha IJIOCKWH CABMI B COOTBETCTBMM ¢ TpeGoBanusmu CII
22.13330.

7.2.15 PacueT oOcCHOBaHMH 1O BTOPOH rIpynne MpeaesbHbIX COCTOSHMH (IO
AehopManusIM) MPOU3BOAUTCS HCXOAS U3 YCIIOBHS

S7< Suy (7.16)

rae sy~ aehopmanug TIACTHYHO-MEP3TIOr0 OCHOBAHMs IOA HArPy3KOHW OT COOPYKEHHS,
ompesiesseMas cornacHo ykasanusam 7.2.16 u 7.2.17;
$y — MIPEAEIBHO J0NyCTHMas Ae(OpMaLlis OCHOBAHMS COOPYXEHHS 3a PacuUETHBbIN CpPOK
€ro 3KCIIyaTanuy, onpeaessercs cornacuo CIT22.13330.

7.2.16 Ocagxu ocHoBaHMH (YHOAMEHTOB, BO3BOAMMBIX Ha IJaCTHYHO-MEP3IBIX
TpyHTax, CleayeT ONnpenesiTh:

a) ang cToad4aTelX (QYHAAMEHTOB — B COOTBETCTBMH ¢ ykazaHusMmu CIT 22.13330,
NPUMEHAS PACYETHYIO CXEMY B BHIE JMHEHHO-Ie(HOPMUPYEMOro TMOJYNPOCTPAHCTBA HITH
JMHEHHO-Ae(OPMHUPYEMOTO CJI0s1 KOHEUHOW TOJIMHEI ¢ yYeTOM YKasaHuh 7.2.17,

0) i OAMHOYHEIX CBaiHBIX (QyHIAMEHTOB — IO JAaHHBIM MMONEBHIX WMCIBITAHHM CBa
CTaTHYECKOH BIABIMBAIOLIEH Harpy3koH, a Ui KyCTOB WJIM TpyNn CBail — COIJIacHO
ykazanuam CIT 24.13330 ¢ ucnonb3oBaHMEM DPacueTHBIX CXEM, OCHOBAHHBIX Ha MOJIEIH
TPYHTa KaK JUHEHHO-1e(pOpMHUPYEMOii Cpeibl.
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PacueTHbie  NehOpPMalMOHHBIE  XapaKTEPUCTHKU  [UIACTHYHO-MEP3JIbIX  TPYHTOB
(k0B OULKEHT CKUMAEMOCTH Oy MKW Monylb Aehopmaunu £y cielyeT NPUHUMAThL [0
AaHHBIM KOMIPECCHOHHBIX ucnbiTanuil B coorercteuu ¢ ['OCT 24586 npu pacueTHoH
TeMIiepaType rpyHTa, ycTaHaBnuBaeMoi 1o gopmyae (7.8).

7.2.17 Ocanky OCHOBAHUH, CIOKEHHBIX CHIBHOIBAUCTLIMUA IPYHTAMHM M NOA3EMHBIMH
AbJaMHM, @ TaKke B Cly4yasX 3arpyxeHus OQYHIAMEHTOB IpH TEMIIEPaType TIPYyHTOB
OCHOBaHMA  BBbILIE  PACUYETHBIX  3HAYEHMH, NPHHATBIX  [JI1  YCTAQHOBHBIIETOCH
SKcIUlyaTallMoHHoro pexuma (7.2.5), cnemyer ompenensTh ¢ Y4eTOM H3MEHEHHMA
Ae(hOPMALMOHHBIX XapaKTEPUCTUK I'PYHTOB B 3aBHCHMMOCTH OT TEMIIEPAaTypbl U BPEMEHH,
a TaKke pa3BUTHS IUIACTUYECKMX JedopMalMii JipAa, COMJacHo yxa3aHusam 8.8
H nipunoxenus U,

7.3 Pacuer ocHOBaHUit ¥ PYHIAMEHTOB IIPH HCNOJb30BAHUN MHOI0JeTHEMEP3JIbIX
rpyuroB no npuduuny I

7.3.1 Pacuer ocHOBaHMH N QYHAAMEHTOB 11O MEPBOH Ipynmne NpeAenbHbIX COCTOAHUH
(Mo Hecymweh CrnocoOHOCTH) HAIEKHMT MPOU3BOAUTL B COOTBETCTBUM C TpeOOBAHUAMU
CIT 22.13330, st cBaiiHbIX (PyHAAMEHTOB — B cOOTBeTCTBUH ¢ Tpebosanusamu CIT 24.13330,
¢ ydeToM ykasanu# 7.3.15-7.3.17. ’

ITpumeuanue — PacueTHble CONPOTUBICHHS OTTafBLIMX WM OTTAHBAKIUMX TPYHTOB BAO/bL
fokoBoli nosepxHocTH cBait, npuHuMmaemble no CIT 24.13330, cnemyer 6paTh ¢ MOHIKAIOIIMMH
K03 PMUMEHTAMY, NPHHAMAEMBIMH COITIaCHO npumedanuio 2 (7.2.2).

7.3.2 Pacuer ocHOBaHMH 1O BTOpPOH rIpynmne MpeaeNbHbIX COCTOAHMH (110
AehopMaluam) crexyeT TIpPOU3BOJUTh, Kak I[paBHIO, C YUETOM COBMECTHOH paboThl
OCHOBaHHA M coopyxeHus. Pacuer ocHoBanuit no gedopmaumsm 0e3 ydera COBMECTHOH
paboThl OCHOBaHHA W COOPYKEHHS! JOMYCKAeTCsl BHIMTOJHATD B CIy4asx, NPeayCMOTPEHHBIX
CIT 22.13330, a Tarxoke 115 BeIOOpa MPUHIMITA UCIIOJIB30BaHHSI MHOTOIETHEMEP3JIBIX IPYHTOB
B Ka4ecTBE OCHOBAaHMH M HEOOXOOMMBIX MEDPONPHUATHH A1 YMEHBIICHUS acdopmauui
OCHOBAaHMUs.

7.3.3 PacueTsl OTTaUBaOIMX OCHOBaHHUH 1o aedopmaunsaM HeoOX0OUMO MPOU3BOANTh
B [pefenax pacyeTHOW IIyOMHBI OTTaWBAHHS TIPYHTOB B OCHOBAaHMH COODPYXEHHUS 3a
3a/1aHHbIA CPOK €ro DKCIUTYaTaUHH £, C y4eTOM Pa3BUTHA 30HBI OTTaMBaHUA BO BPEMEHH.

Pacuernyro riyOuHy OTTaMBaHUst TPYHTOB B OCHOBAHHMH COOPYXKEHHUsS Crlefyer
OnpeneNnaATh Ha OCHOBAHMM pacyera TeIUIOBOro  B3aMMOJECHCTBHMA  COOPYKEHHS €
MHOrOJICTHEMEP3BIM TPYHTOM € y4eToM (OpMBI, PasMEpPOB ¥ TEMJIOBOIO pPEXHUMA
COOPYXKEHHSA, TEMITEPATYPbl U TEMIO(MUINIECKUX CBOACTB I'PYHTOB OCHOBAHMA.

st mpocThiX N0 GopMme coopyeHHH ¢ paBHOMEPHOH MO TUIOLWaay TeMIepaTypou, B
TOM YHMCJIe AJIs1 3arTyOICHHBIX COOPYKEHUH, PACUETHYIO INTyOMHY OTTaWBAHHUS IPYHTOB B UX
OCHOBaHMM H [JOMyCKaeTcs ONpenesaTh o npuioxkernto K.

7.3.4 Pacuer ocHoBanmii 1o nedopmanusaM Ge3 yuera COBMECTHOH paboOThI
OTTAaMBAIOUIErO OCHOBAHHS ¥ COOPYKEHUS HaAJEXKHUT NPOU3BOANTEL HCXOS U3 YCIOBUS

S <8y, (7.17)

rle s —0CafKa  OCHOBaHMS  (QyHAAMEHTOB  (coBMecTHas  aehopMauus  OCHOBaHHMSA
¥ COOPYXKEHUsI NIPU OTTAWBAHUY IPYHTOB B [POLECCE IKCILIyaTallMM COOPYXEHUSA MO
BO3ACHCTBUEM COOCTBEHHOIO BEca TpyHTa H JONOJHUTEIBHONW HArpy3kd OT
COOPY’KEHHS B Npefeax pacueTHOH riyOuHb! oTTanBaHus H);
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s, — IpeieNIbHOE 3HAYEHHUE OCaJKH OCHOBaHHUA (GyHIaMeHTa (COBMECTHOH aedopmauuu
OCHOBAaHHMS WM COOpYXeHUs ), ycraHapiuBaemoe cornacHo CII 22.13330, a ans
mocTtoB — CIT 35.13330.

7.3.5 Pacuer ocHoBaHuil M (pyHAaMEHTOB NO AehOpMaLUsIM C YYETOM COBMECTHOH
paboTbl OCHOBaHUS U COOPYXKEHUS CIIEAYET POU3BOAUTE HCXOAS U3 YCIIOBHS

F
Fps—£, (7.18)
Te¥n

rae Fy— pacyeTHble YCHINA, BO3ZHHMKAIOIIME B JJ1EMEHTaX KOHCTPYKLMH COOpYXeHHs IpH
HEPABHOMEPHBIX 0CaAKax OTTaHBAOLLETO OCHOBAHHS,

Fp — npenenpHble  3HAUEHHSA COMNPOTHUBICHUS JJIEMEHTOB KOHCTPYKLMH COOPYXKEHMS,
PacCUMThIBAEMBIC 10 HOPMaM MPOEKTHPOBAHHUS COOTBETCTBYIOLIMX KOHCTPYKLHH;

Yo — KOOGGUIMEHT  ycnoBuit  paboThl CUCTEMBI «OCHOBAHHE—COOPYKEHHEN,
pUHMMaeMBbld paBHbIM 1,25;

Yn — KOOGOUIMEHT HAIEKHOCTH 10 HA3HAYEHHK  COOPYXKEHHMS, MPHHUMAEMBbIH
paBHbeM 1,2, 0,95 u 0,9 coorserctBeHHo s coopyxenuit I, II n III ypoBHe#
OTBETCTBEHHOCTH.

Pacuer ycuanit B snemenTax (QyHIAMEHTHBIX KOHCTPYKUMH M PEAKTHBHBIX AaBJICHUH
I'PYHTOB CJIelye€T BBIMOJHATb, KAaK [MPaBUJIO, YHCJICHHLIMH METOJaMM HAa OCHOBaHHU
YPaBHEHUH CTPOMTENBHOW MEXAHUKH C YUYETOM 3aBUCHUMOCTEH pEaKTHUBHBIX NaBJIEHWH OT
HEPaBHOMEPHBIX OCaJOK ocHoBaHMsA. [IpM 3TOM oOTTauBawilee OCHOBAHUE [JOIYCKaETCH
paccMaTpuBaTh KaK JIMHEHHO-AedOopMuUpyeMBbll cnoil KOoHeuHOH ToawMHbl J[onyckaercs
NPUMEHATL JPYyrHe PAaCYETHbIE CXEMbI, B TOM UHCIIE C UCMOIBb30BAHHWEM BEPOATHOCTHBLIX
METOIOB DPAacyeTa, YUMTHIBAKOLIMX CTAaTUCTUYECKYI) HEOJHOPOAHOCTH OCHOBaHHA. [lpn
pacyeTe OCHOBaHMH M QPyHIaMEHTOB M0 AedopMalusaM CpelHee JaBIeHUE Ha OCHOBAHUE MO
NofoWBOH (yHIaMEHTa OT OCHOBHOIO COYETaHHUA HArpy30K HE JOKHO TpeBbILATh
pac4YeTHOrO AaBJICHHUS HA OCHOBaHUE R, onpexnenseMoro B cooTBerctBun co CIT22.13330 no
pacyeTHbIM XapaKTEPUCTHKaM OTTauBAKOLLUX FPYHTOB.

7.3.6 Ocaaky OTTaMBawLIEro B IpOLECCe IKCIUTyaTallud COOPYIXKEHHsS OCHOBaHMsA
cilelyeT onpeaensTb no hopmyie

5= S+ Sps (7.19)

TAe S — COCTaBAAIOIIAs 0CAAKH OCHOBAHHA, 00YCIOBJAEHHAA JEHCTBHEM COOCTBEHHOTO BECa
OTTaMBAlOLLET0 MPYHTA, Onpejesemas 110 ykasaHuam 7.3.7;
S, — COCTABJAIOLIASA OCaJKH OCHOBaHUs, 00YCIOBJICHHAA JOMOJHUTEIbHBIM IaBICHUEM
Ha IPYHT OT ACHCTBHs Beca COOpPYKEHHs, Onpeaeasemas o ykasanuam 7.3.9.
7.3.7 CocTaBsIOUIY 0 0CAKY OCHOBAHHS S, M, HAITICKHUT ONPEAENATH N0 HopMmyie

S = 2 (A + My 1Oz By (7.20)

i=

rae 1 — YHCJIO BBIIENCHHBIX NIPH pacyeTe CJI0EB IPYHTa;

Api 1 Mgy — KOOPOUIMEHT OTTAWBAHUS, J0JU €AWHHLBI, M KOIDPULMEHT CHAMAEMOCTH,
kITa™', i-ro cios OTTAaMBAIOIIErO FPYHTA, TPUHUMAEMBIE T10 SKCTIEPUMEHTAILHEIM
JAaHHBIM COTJIACHO yKazaHusaM 7.3.8;

Oggi — BEPTUKATBHOE HAMPSIKEHUE OT COOCTBEHHOTO BECA IPYHTa B CEPEIMHE i-I'0 CJIOA
rpynta, «k[la, onpenmensemoe pacueToM [Id  [MIyOMHBI z; OT  YPOBHA
MJIAHUPOBOYHBIX OTMETOK C YYETOM B3BEIIMBAIOILETO ACHCTBUS BOJIBI,

h; — TONIIMHA I-I'0 CNIOS OTT@UBAIOILETO IPYHTA, M.

25




CII 25.13330.2012

[Tpumeuanne — Bspemusaiouee JeifiCTBHE BOAB! HPH ONPEACNEHNH Sy, CACAYET YUHTHIBATE IS
BOJOMPOHMLAEMBIX IPYHTOB, 3aJI€TalMX HIKe PACUETHOIO YPOBHS TIOM3EMHBIX BO, HO BBILLIE BOAOYNOPA.

7.3.8 Koadduurentvl oTTaMBaHus 4, H CKHMACMOCTH OTTaHBAIOILEIO TpyHTa J
HaUIeKUT yCTaHABIUBATh, KaK MPaBUIO, MO pe3yjbTaTaM MOJIEBBIX MCMBITAHUA MEp3JbIX
rpyHTOB ropsunM wramnom no meroauke I'OCT 20276. Ecau 3Hadenus Ay ¥ my, NOTyYeHbl
MO JaHHBEIM J1a0OpaTOPHBIX HCMBITAHUH TPYHTOB, TO MX pacyeTHble 3HAYEHHA IIpH
ONPEAEIEHHH OCaJ0K OTTAMBAIOILETO OCHOBAHUSA CIEAYET YMHOXAaTh Ha [OIPABOYHBIN
kKoabpuumeHT k; = 1 + Ai, rae Ai; pa3HOCTb MEXIY CYMMapHOH JIBIUCTOCTBIO i~I0 CIOS
IPYHTa M JIBAUCTOCTBIO UCIIBITAHHOTO 00pa3la, B3ITOro U3 3Toro cnos. JormyckaeTcs BBOAUTD
TIONPABKH 33 HEMOJHOE CMBIKAHHE Makponop ¥ HalyXaHME OTTAaUBAIOLIETO TPYHTa, €CIH 3TO
TIOATBEPIKAECHO 3KCIIEPUMEHTAIbHBIMY JIaHHBIMH.

7.3.9 CocTaBnaIony1o 0CcaJKH OCHOBAHHSA Sy, M, IPK PACUETHOH CXeMe B BHJE JIMHEHHO-
AePOPMHPYEMOr0 €105l KOHEYHOH TONILMHEI CICYET ONPEeAThb 10 popMyJie

Sp = pobkhzmlh,iky,i(ki _kl—l)’ (721)
i=l

TA€ po — JOTIOJIHUTENBHOE  BEPTUKAIbHOE JABJACHHE Ha OCHOBAHME 104 MOJOILBOH
byHnnamenTa, klla;
b — wmpuHa MooWBEl QyHIAMEHTE, M;
ky — Ge3pa3MepHbIil Koa(pdHLHEHT, onpeaenseMblid o Tabauue 7.6 B 3aBHCHMOCTH OT
OTHOWIEHUs z/b, rae z — paccTosHue OT NOAOWIBBI (DYHIAMEHTa [0 HIXKHEH
TPaHULbl 30HBl OTTAUBaHWSl WM KPOBIM HENPOCANOYHOrO IPU OTTAHBAHUH
TpyHTa, M;
My i — KOIQPULIHEHT CKUMAEMOCTH i-T'0 CJ105 TPYHTA, ka ;
ki — k03dduLmenT, onpeaeaseMsiii no tabuuue 7.6 B 3aBUCHMOCTH OT OTHOLLICHHS z/b,
TA€ z — pacCTOAHUE OT NOJOLIBHI (DYHAAMEHTA 10 CEPEAMHBI i-I0 Cl10sl TPYHTA, M;
ki v ki.y — xoaddunmeHTsI, onpeaesemble o tabnuue 7.7 B 3aBUCMMOCTH OT OTHOIIEHHUH a/b,
zilbw zi1/b, rne z; Mz — paccTOSHUE OT TMONOLIBE! QYHAAMEHTA COOTBETCTBEHHO
A0 MOJOUIBBI M KPOBJIH i-TO CJIOS TPYHTA, M.
I1 pUMECUYAaHUEC -— Pacuer pasBUTHsE 0CaJ0K OTTaMBAIOILCTO OCHOBAHUS BO BPEMEHH CICAYCT

fIPOU3BOAUTE MO CKOPOCTU [IPOTAUBAHHUA TPYHTOB [10Jl COOPYXCHHEM, onpezlenﬂemoﬁ TCIIOTCXHUYCCKUM
pacHeTOM.

Tabauua 7.6

b k, Koyddunuent k,,; Ansa rpyHTOB
KPYNHOOO/IOMOYHBIX | I€CUAHBIX H CYNecer CYT/IHHKOB TiIUH
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
0,5-1,5 L15 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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Tabaouna 7.7
" ‘\ Koyhduiment & npu a/b ]
B 1 1,4 1,8 2,4 3,2 5 10
0 0 0 0 0 0 0 0
0,2 0,100 0,100 0,100 0,100 0,100 0,100 0,104
0.4 0,200 0,200 0,200 0,200 0,200 0,200 0,208
0,6 0,299 0,300 0,300 0,300 0,300 0,300 0,311
0,8 0,380 0,394 0,397 0,397 0,397 0,397 0,412
1,0 0,446 0,472 0,482 0,486 0,486 0,486 0,511
1,2 0,449 0,538 0,556 0,565 0,567 0,567 0,605
1,4 0,542 0,592 0,618 0,635 0,640 0,640 0,687
1,6 0,577 0,637 0,671 0,696 0,707 0,709 0,763
1,8 0,606 0,676 0,717 0,750 0,768 0,772 0,831
2,0 0,630 0,708 0,756 0,796 0,820 0,830 0,892
2,5 0,676 0,769 0,832 0,889 0,928 0,952 1,020
3,0 0,708 0,814 0,887 0,958 1,011 1,056 1,138
35 0,732 0,846 0,927 1,016 1,123 1,131 1,230
4,0 0,751 0,872 0,960 1,051 1,128 1,205 1,316
6,0 0,794 0,933 1,037 1,151 1,257 1,384 1,550
10,0 0,830 0,983 1,100 1,236 1,365 1,547 1,696
16,0 0,850 1,011 1,137 1,284 1,430 1,645 2,095
20,0 0,857 1,021 1,149 1,300 1,451 1,679 2,236

7.3.10 Ocanky OCHOBaHHUS § MPU NPEABAPUTEIILHOM OTTAWBAHMY MM 3aMEHE JIbIUCTBIX
TPYHTOB 10 TNIyOWHBI Apy 1011 yMeHbleHUst Aedopmannit ocHoBaHHs (6.4.2), a Takxe B
Cilyyasix, KOrJa CJIOM  CE30HHOrO  MPOMEP3aHUA-OTTauBaHWA HE  CIMBAETCA €
MHOTOJIETHEMEP3JIBIM IPYHTOM, CJEy€eT ONPEACATh 110 popMyiie

S$=Spm T Sad, (7.22)

TIE Sy — OCalKa  YIUIOTHEHMst  NPEABApUTENIBHO  OTTAssHHOIO,  3aMEHEHHOr0  HIH
€CTECTBEHHOTO HEMEP3JIOro CJIOSi TPYHTA TOJIUMHON /4, MO BO3AEHCTBHEM BecCa
COOpYyXeHwus, onpenenseMas B coorBeTcTBrM co CIT 22.13330;

Sad — JIOTIOJTHUTEIBHAS.  OCajlka OCHOBAHUS IIpM OTTauBaHWM MHOTOJIETHEMEP3/BIX
TPYHTOB B TMpPOLECCE IKCILTyaTallMd COOPYIKEHUs, ompeznensemas no dopmyie
(7.20) nns uuTepBaia rayOuH dy — Ay, TAE dyy — pacueTHas r1yOWHa OTTaMBaHUA
TpyHTa, CuUMTasg OT YpPOBHS IJAHUPOBKM 1101 3[aHUEM, YCTaHaBJMBaeMas
TEMIOTEXHUYECKUM pacyeToM 1o npuioxeHuro K.

['yOuHy npenBapUTENbHOrO OTTAMBAHUS WM 3aMEHBl TPYHTOB OCHOBaHHA g,

CllelyeT yCTAHABIMBATE UCXOJIS U3 YCIIOBUS

Spih T Sad S Sus (7.23)

rIe S, — OPeAEabHO J0IyCTUMast /I AaHHOTO COOPYXKEHUS 0CalKa OCHOBAHUS, IPUHHUMAaEMas
no 7.3.4.
7.3.11 Kpen ¢yHnaMeHTa | Ha OTTaMBalOUIEM OCHOBAHHMYM, BBI3BAHHBIA
BHELIGHTPEHHBIMU Harpy3kaMH, HEPaBHOMEPHBIM OTTAaMBaHMEM M  HEOAHOPOIHOCTHIO
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IPYHTOB, @ TAKXe BIMSHHEM OJIM3KO PacroNnoXeHHbIX QYHIAMEHTOB, CIEAYET ONPEAENATh 110
bopmy:te
i=(sq—5p)/b, (7.24)

e s, ¥ Sp — 0cajKa KkpaeB QyHIaMEHTa,
b — pa3mep pyHaaMEHTa B HaNpaBIeHUH KPEHa.

7.3.12 Pacuer rubOkux JEHTOYHBIX (YHIAMEHTOB Ha OTTaUBAIOIIMX B [poLEcce
IKCILTyaTallMyl COOPYXEHHS TPYHTaX HaJJIEeXUT MPOM3BOAMTH C YYETOM IEPEMEHHON 10
AnuHe (GyHaaMeHTa OCaiKh OCHOBaHHS, OOYCIOBJIGHHOM HEPaBHOMEPHBIM OTTaUBaHHEM
IPYHTOB TIOJ coopyxeHHeM. IIpuM omnpeneneHru peakTHBHBIX MAABJACHWUH OTTaMBaroLIEro
TpyHTa Ha TOJOWIBY (yHIaMEHTAa AOMYCKAETCs PAacCMAaTpUBaTh OTTAUBAIOIIMH TPYHT Kak
JAUHEHHO-TeOPMUPYEMOE  OCHOBAaHHE, XapakTepu3yeMoe TMEpeMEHHLIM [0  JUIMHE
dynaamenTa K03QOULHEHTOM NOCTENN.

7.3.13 Ocaaxky s cBaHHbIX (QYHIAMEHTOB M3 BHUCAYMX CBai, NOTPYKEHHBIX B
NpeaBapHTEIbHO OTTAssHHbIE PYHTHI, B TOM YHCJIE NP HMX JOKAJILHOM OTTanBaHKU (6.4.3),
ClleqyeT OMpeneNsTh KakK IS YCJOBHOrO (yHHAMEHTa, TPaHULbl KOTOPOro NPHHHMAKTCH
cornacHo CII 24.13330. Ilpu 3TOM clefyeT YyuMTbIBATE BO3MOXHOCTb [POSBIICHHA
OTpUIIATEIBHBIX (HEraTUBHBIX) CHJI TPEHUs MO NEPUMETPY YCJIOBHOTO (QYHAAMEHTA WM 10
MOBEPXHOCTH OTAENbHBIX cBall (7.3.16), a Taxke BO3AEHCTBHE MOPU3OHTA/ILHBIX YCUNIWH Ha
GyHaMEHThI B TepU(QEpUHHBIX YACTAX 30HBI OTTAaUBAHUSL.

7.3.14 PacueT cBail-cTOeK MO Hecyuled CrocoOHOCTH NPU ONMPAHUHM MX HA CKAJIbHBIE
WM APYIHE MAJOCKHMMAEMbIE [PHU OTTAMBAHHU IPYHTBI CIIEAYET NPOU3BOAUTL HCXOAA U3
yCIOBUs

F
F Si—y o Free (7.25)

rae I — pacueTHas Harpyska Ha cBato, kH;

F,—Hecymias crnocoOHOCTE OCHOBaHWA OIMHOYHOM cBau, KH, ompenensemas 1o
ykazanusam 7.3.15;

Vi — K03QDOUUMEHT HAASXKHOCTH, MPUHMMAaEeMbli B COOTBETCTBHM C YKa3aHMAMH
CIT 24.13330 B 3aBHCHMOCTH OT BUJa COOPY)XEHMA, KOHCTPYKLUHH (DYHIaMEHTOB
M IPUHATOTO criocoda orpeneiieHns Hecyuer cnocoOHOCTH CBal;

Yp — K03 dULHMEHT ycnoBui paboTe! rpyHTa M0 GOKOBOH NMOBEPXHOCTH CBaH B npeaesax
30HBI OTTAWBAHHs, ONPEIEIIEMBIH 110 ONBITHHIM JAHHBIM C YYETOM CnocoboB
MOrpYXKEHUs CBalf; B 3armac HaJIeXHOCTH JOMYCKAeTcA NMpUHUMAThL: ¥, = 1,1 — ans
3a0uBHBIX ¥ Oypo3abuMBHEIX; Y, =1 A1a OypoHaOMBHBIX K OypOONYCKHBIX CBaH
C LEMEHTHO-TIECHAHBIM 3aMOJIHUTENEM 1asyX U Y, = 0,9 — 113 6ypoonyckHbIX chai
C NBYIEBATO-TJIMHUCTBIM 3alOIHUTENEM Na3yX;

Freq — OTpMLIATEbHAS (HeraTHBHas) cuiia Tpenud, kKH, onpenensemas no yxasanusm 7.3.16.

7.3.15 Hecymyro cnocoOHOCTb OCHOBaHHs cBau-CTOMKH F,, kH, cienyer onpeneastsb

o GopmysiaMm st 3aIeMICHHBIX CBaii-CTOCK, 3a1e/TaHHBIX B HEBBIBETPENbIH cKanbHbli (Oe3
cnabBIX POCIOEK) TPYHT HE MeHee 4eM Ha 0,5 M

Fu=(RenAl)( 140,4 1, /d)), (7.26)
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T HEe3aIIEMJICHHBIX CBai-CTOEK

RC n
Fo=lent (7.27)

rae R., — HOpMAaTHBHOE 3HAYEHHE BPEMEHHOTO CONMPOTHUBICHHS TPYHTA MOA HHKHUM KOHIIOM
CBa OJHOOCHOMY CKATHIO B OTTAsBIIEM BOJOHACHILIEHHOM COCTOAHUY, k]]a;
A4 — rolaas ONMMpaHUs CBaW Ha TPYHT, M2, fApuHUMaeMast ANs He3alleMJICHHBIX CBak-
CTOEK CIUIOLUIHOTO CEYEeHUS HWJIM TOJIbIX, HIKHHM KOHEL KOTOPBHIX 3arojHEeH
B Ipefenax BBICOTBl TPEX AHAMETPOB OETOHOM, PAaBHOH MUIOLIAAH MOMEPEUHOTO
ceyeHMs OpyTTo; U1 3aIUEMIIEHHBIX CBAH-CTOEK — MIIOLIAAH [TONEPEYHOr0 CEUEHHUS
HIKHEH yactu (3a005) CKBaXKHHBI,
Yg — KO3OOUUHMEHT HAAEKHOCTH 110 TPYHTY, MPUHUMAEMBIN: /71 HEe3aLIEMIICHHBIX CBaii-
cToeK paBHbIM 1,0, U181 3ameMIeHHBIX — 1,4;
lin d,— COOTBETCTBEHHO TIyOMHA 3af€JKH CBaW B CKambHBLIH rpyHT M Hauboibluee
TIOTIEPEYHOE CEYCHHUE 3a/Ie/IaHHOM YacTH CBaM, M.

/
3HaueHue daxTopa 3arnyOnenus 1404 Z{d— npuHUMaeTcs He 6onee 3.
r

1% OKOHUATEJbHBIX PACHETOB OCHOBAHMH COOPYKEHMH, a TakkKe OCHOBaHUH,
CIIOXEHHBIX BBbIBETPE/IBIMH, DPa3MAT4aeMbIMHM, CO caabbIMH MPOCIOMKAMH  CKaJIbHBIMH
IPYHTaMH, HECYIIYIO CHOCOOHOCTH CBaU-CTOMKM F), clefayeT NpUHUMaTb 10 pe3ylbTaraM
UCIIBITAHUH CBAll CTATHYECKOH HArpy3Kou.

7.3.16 Otpuuare;ibHas (HEraTvBHAas) CHia TPEHHs OTTAMBAIOLIEro FpyHTa 1o OOKOBOH
TIOBEPXHOCTH CBau

n
Fneg = up Zlfn,ihi > (7~28)
=

T7€ Up ~ EPUMETP TOTIEPEUHOTO CEUSHHUS CBAH, M;

Jni— OTPHULIATEILHOE TPEHHE i~r'0 CJI0S OTTAUBAIOIIEr0 'PyHTa 10 GOKOBOM MOBEPXHOCTH
ceau, klla, ompenensemoe 10 ONBITHBIM [aHHBIM; JONYyCKaeTcd MPUHHUMATh
pacueTHble 3Ha4YeHus f,; 1o CI124.13330 ;

h; — TOJILMHA i-FO CNOs OTTAMBAIOILETO IPYHTA.

7.3.17. Pacuer KOHCTPYKUMH cBailHBIX (YHIAMEHTOB CjleAyeT BBIMOJHATL B
coorBeTcTBUH ¢ ykazanusmu CII 24.13330 ¢ yueToM HHXEHEPHO-T€OKPHOJOTHYECKHX
ycnoBui. PacueT cBalt Ho MpOYHOCTH M AeopMaLMsiM MaTepuasa MOXKET BBINOAHATCS MO
peKoMeHIaUMAM npuiioxeHnss XK, ¢ y4eTOM OTPHUATEIBHBIX (HETaTHBHBIX) CHJ TPEHHUS
OTTaMBAIOILETO TPYHTA 110 OOKOBOH MOBEPXHOCTH CBAU Fep, ONpeaenseMeix no 7.3.16 u
YCWIHH B CBasX OT TOPU3OHTAJbHBIX Harpy30K M BO3JACHCTBUM, ONpee/eHHBIX COINIacHO
7.2.13.

7.4 Pacyer ocHOBaHMII H (QYHAAMEHTOB MO YCTOHYMBOCTH M MNPOYHOCTH HAa
BO3ACHCTBHE CHJI MOPO3HOI0 My4YeHHs

7.4.1 Pacyer ocHoBaHMH M (QYHAaMEHTOB IO YCTOMYMBOCTH M IIPOYHOCTH Ha
BO3ACHCTBME CHJI MOPO3HOTO MyHYEHHS TPYHTOB CJeAyeT NPOM3BOIMTH KaK s YCIOBUH
IKCIUTyaTalMy COOPYIKEHHUS, TaK U JUIS YCJAOBUI NEpHOAA CTPOUTENLCTBA, ECIH 0 NEPEAaYH
Ha (QYHIAMEHTBl MPOEKTHBIX HArpy30K BO3MOXHO MPOMEP3aHHE I'PYHTOB CJIOsi CE30HHOIO
OTTauBaHUA (IIPOMEP3aHus), TIPH HECIMBAIOLUICHCS MEp3NoTe — TAaJOro cjos O CTOPOHBI

¢

29




CII 25.13330.2012

MHOTOJIETHEMEP3NEIX  IpyHTOB. [lpn HEOOXOOMMOCTM B MPOEKTE JO/KHBL  ObITh
TIPENLYCMOTPEHBI MEPOTIPUATHS 10 IPEIOTBPALIEHUIO BBIMYUUBaHUA (YHAaMEHTOB B MEPUOL
CTPOMTE.ILCTBA.

7.4.2 YcroiunBocTs (DyHIAMEHTOB Ha ACHCTBUE KACATEIbHBIX CHJI MOPO3HOTO ITy4YCHUA
rpyHTOB HamiexkuT rpoBepsats no F'OCT 27217 uian ycaoBuio

tpdg—F < -1——1? (7.29)
n

TI€ Ty, — pacueTHast yjenblias KacaTtenbHas cuna nydenus, klla, nmpunumaemas corigacHo
ykazaHusm 7.4.3;
Ap — mtotaab 60KOBOH MOBEPXHOCTH cMep3aHus QYHAaMEHTa B IIPEJEax pacueTHON
IIyOWHBI C€30HHOTO MPOMEP3aHUA—-OTTAUBAHUS IPYHTa, M*;

F — pacuetHas Harpyska Ha ¢yHaamenT, kH, npunumaemas ¢ koapduumnentom 0,9 no
Hanbonee HEBBITOAHOMY COYETAHMIO HArpy3oK ¢ BO3AEHCTBHMH, BKIIOUas
BBLACPIHBAIOLINE (BETPOBbIE, KPAHOBBIE M T. I1.);

F,—pacyeTHOe 3HAu€HHWE CHIbI, YJEPXKMBAKOIIEH (DYyHIaMEHT OT BbIMyuMBanus, kH,
NpUHUMaEMoe Mo yKazauuam 7.4.4;

Ye — K03 (HULMEHT ycr10BHi paboTel, MpUHMUMacMblit paBHbIM 1,0;

Yn — KO3QOUUMEHT HAJIC)KHOCTH TIO HA3HAUEHHIO COOPYIKEHHS, IPUHUMAEMBbIH paBHBIM
‘1,1, a it yHIaMEHTOB onop MocToB — 1,3.

7.4.3 PacueTHy10 yI€IbHYIO KacaTelbHYI0 CHJIY MOPO3HOTO 1yueHus tp, klla, cregyer
ONpeaeNsaTh, Kak MpaBuio, ONBITHBIM nyrem. s coopyxenuit 1I u Il yposHeit
OTBETCTBEHHOCTH 3HAYEHUS Ty JOIMYCKAETCs NMPUHUMATH 1O Tadauue 7.8 B 3aBUCUMOCTH OT
COCTaBa, BIAXHOCTH U I'TyOMHBI CE30HHOTO IPOMEP3aHHs U OTTAUBAHUS FPYHTOB dy.

Tabnuna 7.8

3HaueHus 1y, klla, npu rayGune

prHTBl 1 CTeneHb BOXOHACHILICHHS CE30HHOI0 NPOMEP3aHUA — OTTAaUBAHUA
d,h, M

1,0 2,0 3,0
I'nunucTele npu nokasaTene TekyuecTH I > 0,5, necku 130 110 90
MEJIKHE U NbIIEBATHIC IPU CTEHEHH BIaxHocTH S, > 0,95
['manucteie npu 0,25 < 7, £ 0,5, neckn MEJKKE U NbLIEBATEIE 100 90 70
ipu 0,8 < S, < 0,95, kpynmHOOOIOMOYHBIE ¢ 3aAMOMHUTENEM
(FTHHUCTBIM, MEIKONIECHAHBIM M NhiTeBaThIM) cBbilie 30 %
Tnnnucrsie npu I; < 0,25, NECKX MENKHE U NbIIEBAThIC MTPH 80 70 50
0,6 <§, < 0,8, a Takke KPYyIHOOOJIIOMOYHBIE C 3aMONHUTENEM
(rIMHHUCTBIM, MeIKONecYaHbIM B meuieBaThiM) 0T 10 10 30 %

Mpumeyanus

| TlpuBenenHsle B TaGNuUe 3HAYEHWS Ty OTHOCATCA K TIOBEPXHOCTH OeToHHOTo (dyHmamenta. [lis
(yHIaMEHTOB M3 [pyrux MaTepHajoB TaliMYHble 3HAUCHMA Ty JOKHBI YMHOXKATHCS Ha KOIQOULMCHT v,y
3HAYEHHS KOTOPOTO JIaHbI B IPHITOXKEHNH B,

2 Jlna noeepxHoCTeH GYHHAMEHTOB, MOKDHITEIX CIIGHHANBHBIMH COCTaBAMH, YMEHBIIAIOIIUMY CHIIBI
CMEp3aHud, a TakKe NP [IPUMEHEHHM NPYrUX IPOTUBONYUHHHBIX MEpONPHATHH, 3HaYeHHE Ty CJICHyeT
HPUHIMATEL Ha OCHOBAHKH OITBITHBIX JJaHHBIX.
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7.4.4 PacuetHoe 3Hauenwe cwiet F,, kH, ynepxusaomelt yHIaMEHThl OT
BLIYYMBAHHUS, CIIEYET ONpPEAeIsTh 10 hopmyam:
1IPH HCII0Ib30BAHHH MHOIOICTHEMEP3IBIX IPYHTOB MO NPHHLMIY |

n
Fr = MZ Raf,lhl . (7.30)
i=1
TIPH HUCTIONB30BAHUH MHOTOJICTHEMED3/IBIX IPYHTOB 110 NpvHLMity 11
n
Fo=u¥ fih, (731)
i=l

IJi€ U — NEPUMETDP CCUYEHHs MOBEPXHOCTH CIBHUTA, M, NIPHMHUMAEMBIA PABHBIM: JUISi CBAHHBIX
u croiabuarelix GyHAaMEHTOB 0€3 aHKEepHO# [IMTBl — TMEPUMETPY CEUCHUs
dynpamenTa; Uit cTon04aTeIX (QYHIAMEHTOB C AHKEPHOW [JIUTOH — TEPUMETPY
AHKEPHOH TUINTHI,

R, — paCUETHOE CONPOTUBJIEHHE i-TO CJIOS MHOTOJIETHEMEP3TOro TPYHTa CHBHTY 1O
MOBEPXHOCTH cMmep3aHus, Klla, NpHHHMaemMoe 1O HCNBITAHMAM M TabiMLaM
npunoxeHus B;

h; — TOJILUKHA I—TO €105l MEP3JIOr0 MM Tajoro IPYHTA, PaclooKEHHOTO HHXKE MOAOILBbI
CJI0Si CE30HHOIO NTPOMEP3aHHUA—OTTANBAHUS, M,
fi — pacyeTHOe COIPOTHBIEHHE [-TO CJOA TAOr0 TPYHTA C/ABMTY [0 MOBEPXHOCTH
¢ynaamenTa, klla, npuHumaemoe B coorsercTBuu ¢ Tpeboranuamu CIT 24.13330,
C ydeTom npumeyanus x 7.3.1.
7.4.5 3aankepeHHblil cronGyaThl (GyHOAMEHT JOMKeH ObITh IMPOBEPEH Ha OTPBIB

CH/TaMH MOPO3HOTO Iy4eHHs CTOMKH (yHAaMeHTa OT aHKepHOH MUMTHL. Ycuienue Fp, kH,

paspbiBaolliee 3aaHKEPEHHBIH QyHAAMEHT, ONpEAEIseTCs 1o popmyJie

Fp=thdp - F, (7.32)

rae Agp - 110aAb G0KOBOH MOBEPXHOCTH CTOMKM (yHIameHTa, HaxoAfueHics B npeaenax
' 2
CJI0S CE30HHOI0 MPOMEP3aHHs — OTTauBaHKs IPyHTa, M”,

7.4.6 TloBepxHOCTHble, Majo3arnyOneHHble (YyHIaMEHTHl M CBalHble POCTBEPKH,

3aK/1a7BIBACMbIE B CJO€ CE30HHOIO MpPOMEP3aHMUs — OTTaWBAHUS TPYHTOB, CJEAyeT
PACCYHMTHIBATH MO YCTOWYMBOCTH Ha NEHCTBHE HOPMAJIBHBIX CHJI MOPO3HOTO IY4EHHS H IO
aedopmManusM.

Y CTORUUBOCTL (YHJAMEHTOB Ha AEHCTBHE HOPMANbHBIX CUJ MOPO3HOrO IMy4YeHHs
npoBepseTcs 1o popmyJie

Ay < z—CF, (7.33)

rae pp — YAENbHOE HOPMajibHOE JaBNEHHE TYWEHHs TPYHTAa Ha TMOJOWBY (YyHIaMEHTa
¥ poCTBEpKa, kl1a, ycTaHaBIMBaEMOE 10 ONBITHEIM JAHHbIM,
Ay nuioiaib NoJoLBkl (pyHIAMEHTa U POCTBEPKA, M.

OcranbHble 0003HAYEHUs TE XKe, YTO B popmyite (7.29).

Pacuer mo Je(opManusM cliefyeT MPOM3BOAWTL C YYETOM COBMECTHOH paboThI
COOPY)KEHMs ¥ HEPABHOMEPHO BBITYYHBAEMOTO OCHOBaHHMS. [Iy4MHHCTOCTB TPyHTa CIEXYeT
onpepenats no I'OCT 28622, Tlpu 3ToM, BO3HHMKAIOIME B PE3YJIbTAaTe HEPAaBHOMEPHBIX
MONHATUA W ONYCKaHWH (YHIAMEHTOB JOMOJHHTENbHEIE YCWIMS B KOHCTPYKLHAX
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COOpYXCHHUA HC JOJ/DKHBI IIPCBBIATE OPEACIBHO JOMYCTHMBIX 3Ha‘-ICHI/If"I, a KPCHBl K
HpOFI/I6bI HE NpENITCTBOBATH HOpMﬁJ’IBHOﬁ JKCIIYyaTalluu COOPYIKEHUS.

8 OcofeHHOCTH NPOEKTHPOBAHMS OCHOBaHM W QYHIAMEHTOB Ha
CHJILHOJIBAHCTBLIX MHOI0/1€THEMEP3/bIX FPYHTAX H NOA3eMHBIX JIbIaX

8.1 Ilpy npoeKTHpPOBaHMM OCHOBAHHMI KM (YHIAMEHTOB Ha CHIBHOJBANCTHIX
MHOTOJIETHEMEP3JIBIX ~ TPYHTaX M MOA3EMHBIX  JbJax CJIEAyeT IpeaycMaTpyBaTh
HCI0/b30BAHME TaKMX IPYHTOB B Ka4yeCTBE OCHOBAHMSA, KaKk IpaBwio, 1o npuHuuny I. B
cay4asx HEOOXOAMMOCTH HCTOJb30BAHMS CHIIBHONBAUCTBIX TIPYHTOB [0 TNpuHuumy I
AOJDKHBI  00A3aTEJLHO MPEXYyCMAaTPUBAThCS MEPONPHUATHS MO WX [PEABAPUTENLHOMY
OTTaMBaHHUIO MU 3aMEHC JBJMCTHIX TPYHTOB Ha HENpPOCAJOYHBIE Ha PAacueTHYI [IyOuHy
cornacuHo 6.1.6 n 7.3.10.

8.2 Jlns npenoTspalienus aedopMaluii MOBEPXHOCTH IUIAHUPOBKH y COOPYXEHHH H
Pa3BUTHUS TEPMOKAPCTA BCJIEACTBHE OTTAUBAHUS MOA3EMHBIX JBAOB WIU CHILHOJBAUCTHIX
TPYHTOB, 3ajleTalollMX Ha HeOonpIOH TIyOMHE OT MOBEPXHOCTH, HEOOXOAMMO
NpeyCMaTpuBaTh YCTPOMCTBO TEIUIOU3OMALUMOHHON TOJCBINKM M (WIH) TErU03alMTHEIX
OKPaHOB B MNpejesax Bced 3actpanBaeMoi muomanky. ToMMHA MOACHIIKH A, a Takke
NapaMeTpbl TEIIO3AIIMWTHBLIX IKPAHOB ONPEACIAIOTCS IPOTHO3HBIM  TEMJIOTCXHUUYECKUM
pacyeToOM M3 YCJIOBHS COXPAHEHHs NPUPOAHOrO TEMMEPATYPHOrO COCTOSHUS TPYHTOB H
NOJIOKEHHUST BCPXHEN MOBEPXHOCTH MHOTOJNETHEMEP3IOTO I'PYHTA WM €€ MOBbilieHus. s
CILIOWIHBIX MOACBINIOK 3HAYCHUE A;, M, OTYCKAETCS ONPEAL/IATH 110 (hopMmyie

'
hszdrhs,n 1’2"’—61”’_ s (81)

th,n

THE dippn W dyjs n — HOPMATHBHBIE  TYOMHBI  CE30HHOrO  OTTAaUBAHMS  COOTBETCTBEHHO
MPUPOIHOTO TPYHTA W TPYHTA [MOICBINKH, M, OINpEeseMble COracHO
npyIoKeHuto [

dj, — pomycTumas TiryGMHa CE30HHONO OTTaWBaHWs MPUPOAHOTO TPYHTA MO

MIOJICBITIKOM, M.

TpeGoBanuss K Martepuany mMOJCHINOK, CHOCO0AM KX YKIAAKM M YIJIOTHEHUS
yCTaHaB/IMBAKOTCH B IPOEKTE C yHETOM MECTHBIX YCIOBHM U 6.3.14 n 7.5.4.

8.3 OchnoBanus (GyHIaMEHTOB, 3aK/JIajAbIBAEMBIX B [IPEAEIAaX TOJIIMHBI MOACHIIKH,
CJICIYET pacCUMTHIBATH 110 HeCyiled CnocobHoCTH M aedopManiusiM B COOTBETCTBHM C
tpebosannamu CIT 22.13330. Ilpu OTCYTCTBMM MEpOUpPHSTHH N0 YKpEIIEHHI OTKOCa
TIO/ICBHINIKH, PACCTOAHHE OT 1IOKOJS COOPYXKEHHUS! 10 OpOBKH MOJCHINKHM JOMKHO OBITH HE
MeHee 3 M, a KpyTH3Ha OTKOCOB MO/ICHINIKA He 6oaee 1:1,5 115 KpynHOOGIOMOYHLIX IPYHTOB,
1:1,75 — ansa neckoB # 1:2 — 4515t IPOYMX MATEPHAIIOB.

Ecin  cronb4aTele  MnM  JIEHTOYHbIC  (yHAaMEHTBl  YCTAHABIMBAIOTCS  Ha
MHOT'OJICTHEMEP3JIBIC TPYHTHI, COAEPXKAIME TOA3EMHBIE JIbAbI, MEXKIY UX MOAOIIBOH K ¢I0eM
NOA3E€MHOT0 /b8 J0TKHA ObITh NPOC/IOMKA IPUPOAHONO IPYHTA, UCKYCCTBEHHO YIOXKEHHAS C
YIUIIOTHEHHEM TPYHTOBAs MOAYIIKAa M (MIy) HeCyIMH TerutozamutHeit skpaH. Tommmuy
TIPOCJIOHKY (TOAYLIKK) CIEAYET IPUHUMATh UCXOs U3 pacueTa OCHOBaHUA Mo AehopManuy,
HO HE MEHee YCTBEPTH IUMPHMHEI INOAOWIBH (QyHAaMeHTa. [lapaMeTphl Temn03amMTHOrO
9KpaHa ONpPE/eNAIOTCS TEIIOTEXHUIECKMM PAaCUeTOM C YUETOM TEIUIONEepeaavn OT 3JaHHUs K
TPYHTY OCHOBaHUs IO QyHJaMEHTY. '
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8.4 Ilpn ycrpoiicTBe CBaHHBIX (QYHJAMEHTOB Ha Y4acTKaX ¢ CHIbHOJBAMCTEIMH
FPYHTAMH M TOA3EMHBIMU JIBAAMM CJICIYeT MPHUMEHATb OypoOIlycKHBIC CBau ¢ 3aiHBKOM
H3BECTKOBO-TTECYAHbIX WM EMEHTHO-TIECUaHBIX PACTBOPOB € PACCTOAHUEM B OCAX HE MCHEE
JBYX JHaMeTpoB CKBaXMHbl. CBaM He JO/KHBI OMHPATHCA Ha MPOCIOH JbJa, @ MO HX
TOPLUOM CledyeT YCTpauBaTh YIJIOTHEHHYK TPYHTOBYIO MOJAYLIKY TOJIIMHOH HE MEHEe
auamerpa cBau. OTTaMBaHWE IPYHTa BOKPYI CBak M NOJ €€ HWKHMM TOpLOM He
JOOMYCKAIOTCA.

8.5 Pacuyer ocHOBaHMi M0 HECyllled CIOCOOHOCTH CIEAyeT [POBOAMTL C YUYETOM
HU3MCHEHHUS TEMIEPATYpP B TEUEHHE IKCILTyaTalluu!

A0 CTONOYATHIX (DYHIAMEHTOB Ha CHJIBHOJIBIAMCTBIX IPYHTaX W MOI3EMHBIX JbJaX —
no 8.7;

AN CBAlHBIX (YHAAMEHTOB B CHJBHOJBAMCTBIX T'PyHTax — Mo 8.9, a B MOA3EMHbIX
ABAAX — 110 JAHHBIM MOJIEBbIX UCIBITAHWI CBall CTATHYECKON BJABIUBAIONIEN HAIPY3KOH.

8.6 Pacuer ocuoBanuil Mo AehopMaLUsIM CIEIYET NPOU3BOIUTD!

JIA cTo04aThIX (DYH/IAMEHTOB HA CUIBHOBANCTBIX TPYHTaX M MMOA3CMHBIX 1bAax — M0
ykazaHuaM 8.8;

A1 CBaWHBIX (YHAAMEHTOB B CWIBHOJIBAMCTBIX I'DYHTaX M MOA3EMHBIX JbAaX — MO
JIGHHBIM TI0JEBBIX UCTILITAHUH CBal CTaTHUECKOH BAABIUBAIOLIEH HAIDY3KOH.

8.7 Cuny TmpenenbHOro CONPOTUBIECHHS (HECYLIyl0 CHOCOOHOCTB) OCHOBAHHS
cronfyaroro (pyHAaMeHTa Ha CHIBHONBAMCTBIX TIPYHTaX M IIOA3EMHBIX JIbAax Cleayer
OnpeesATh 1o 7.2.2, Mpu 9TOM 3HaueHus R U Rqr 10oMycKaeTcs MpHHAMaTh 1o Tabnuuam B.2
v B.3.

8.8 Ocaaxky ocHOBaHHUs €T0a0YAaTOr0 (GYHIAMEHTA HA CHIIBHOJNBANUCTBIX TPYHTaX H
MOJA3EMHBIX JIbJIaX § CleAyeT OINpeaenaTs no GopmyJe

§=8p + 5, (82)

rzie s, — ocajaka, 00yC/OBNEHHAs YIIOTHEHMEM OCHOBAaHWs [0 HArpy3koH, onpeleisemas
no M.1;
s~ ocajika, 00YyC/IOBJIEHHAs IACTMUYHO-BA3ZKMM TEUEHHWEM TIDYHTA 3a 3aJaHHBIH CPOK
IKCIUTyaTalMH COOPYKEeHUs, onpeensemas no popmyie

$1 =ty (8.3)

37€Ch I, ~ 3aJaHHBIM CPOK IKCILTyaTalMH 34aHus (COOPYKEHMs), IO,

V— CKOPOCTb OCAJIKH, M/TO, ONpeAelsdeMas MCXOAA W3 MOIEIN JIMHEHHO- W
HEWHEHHOBA3KOIO  MONYIIPOCTPAHCTBA;  JOMYCKAETCA  ONPENENATh 110
npuoxeHuro 1.

8.9 Hecymryto criocoOHOCTE OCHOBAaHMs CBAWHOrO (QynaamMeHTa Fy, B CHJIBHONBAMCTBIX
TpyHTaX CIEAyeT ONpeieNdTh, KaK MpPaBuI0, 10 JAHHBIM TMOJIEBBIX MCIBITAHUH CBai.
JlonycKaeTcs ONMpeensTh HECYLIyIo CIIOCOGHOCT CBal PaciyeToM B COOTBETCTBHM ¢ 7.2.2
7.2.3 110 HauMeHbIIeMY 3HaYEeHHIO [, IOTYYEHHOMY 110 YCJIOBHAM €€ COTTPOTHBIICHHSA CABHTY
110 IPYHTOBOMY PacTBOPY M CABHIY FPYHTOBOTO PAcTBOPa MO KOHTAKTY C JILAHCTBIM FPYHTOM.
B nocneanem ciyuae 3Hauenue F,, kH, cieqyeT paccuuTRIBaTh 110 GopmyJie

R
F, =Y. R4, + Zl [(1"}:]’>Rsh,j + ii,szh,i,j:]Ash,f ; (84)
]:

TJie Y, ¥ ¥, — 0003HAUEHHS T€ XK€, 4To ¥ B hopmyae (7.2);
R — pacueTHOE CONpPOTHBICHUE CHILHOJIBAMCTOTO TPYHTa WM JIbJA MOA HIKHHM
KoHOM cBaW, Klla, ompemenseMoe [ CUABHOJIBIMCTBIX  TPYHTOB
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UHTEPNOJIALMER MexXIy 3HaYeHUsMU R no tabmuuam B.1 v B.7, a qna apjgoB —
no tabsmue B.7;
A, = MO, 1b HOMEPEUHOI'0 CeYEHUS CKBAKHHbI, M’;
i;j — TbAHCTOCTD 3a CUET JICAAHbIX BKIIOYEHHH j-I'0 CJ108 TPYHTa,;
Rgyj; Repij— pacHETHBIE  CONPOTHMBIEHHS  CIBHTY TPYHTOBOrO  pacTBopa MO
MHOTOJIETHEMEP3JIOMY I'DYHTY U I'DYHTOBOTO pacTBOpa MO JbAY AJS CEPEINHBI
Jj-ro cnos, klla, npuHuMaeMblie COOTBETCTBEHHO o Tabnauuam B.4 u B.7;
Agrj— TUIOMAAL TOBEPXHOCTH CABHra B j-M CllOoe, OmpejensemMas B 3aBHCHMMOCTH OT
JMaMETPa CKBAKHHBI, M,

Ecii n1poyHOCTE cMep3aHus TPyHTOBOIO pacTBOpa C MOBEPXHOCTBIO CBaH Ryr < Ry, TO
pacyeT Hecyued crocobHoctd cBau F, mo ¢opmyne (8.4) ciegyeT NpOM3BOAMTE IpH
3HayeHusxX Ry = Ry, NpUHMMas IJIOMaAb MOBEPXHOCTH CHBUra B j-M CJIO€ I'PyHTa Ag;
PaBHOH IIOLIAAM 1TOBEPXHOCTH CBAH B 3TOM CJIOE.

ITprnmeuvanue — B cioyuasx, KOraa noA TOpLOM CBay NpelyCcMaTpUBaeTCs YCTPOHCTBO IPYHTOBOM
NOAYLUKH, TO 3HaueHHe R B Gopmyie (8.4) npunHuMaeTcs 11 IpyHTa NOogywky. [Ipyu aTom npeaenbHas Harpyska
Ha Topel cBau onpeaexieTcs no hopmyie (8.4), kax A48 CBaM, AMAaMETP KOTOPOH paBeH AHAMETPY CKBaXHHBI, a
JTHHE — TOJILIMHEE NOXYLIKH.

9 Oco0eHHOCTH TNPOEKTHPOBAHHA OCHOBAaHMH M  (YHAAMEHTOB Ha
3aCOJICHHBIX MHOTOJIETHEMEP3JbIX FPYHTAX

9.1 [lna npoekTHpoBaHUs (QYHAAMEHTOB HA 3aCOJCHHBIX MHOIOJICTHEMEP3IBIX IPYHTAX
MaTepHalbl W3LICKAHWH MO/DKHBI COAEPXKATh JaHHblE 00 YCIOBMSAX 3aj€raHus 3aCOJIEHHBIX
TPYHTOB, CTENEHH MX 3aCOJNEHHOCTH, @ TAKXKE O XMMHUYECKOM COCTaBE BOJIHO-PACTBOPUMBIX
coJeil.

3acoJ/ICHHblE MHOTOJETHEMEP3/bIE TPYHTBl MOTI'YT HCHIOJIb30BATHCA B KauecTse
OCHOBAHMA COOPYKEHMH Kak no npuHuuny I, tTak v no npuxuuny II. Ilpu 3tom nomkHO
YUUTHIBATECS MOBBILIEHHOE KOPPO3MHHOE BO3AEHCTBUE 3aCOJEHHBIX TPYHTOB Ha MATEpUal
(pyH/1aMEHTOB.

ITpumeuwanue - [lbesarsie TpyHTB Mopekoro mobepexss CeBepa ¢ npeolnanaHnem cosei
HATPHHA-KaJIHEBOIO COCTAaBA AOJKHBI OTHOCHTBCA K 3aCOIEHHBIM IIPH COAEPIKAHUH B HUX PACTBOPUMBIX COMEH 0T
0,05 % u BelLE.

9.2 OcHOBaHHA ¥ (QYHIAMEHTBl HA 3aCOJIEHHBIX MHOTOJETHEMEP3JIbIX IPYHTAaX INpH
MCMIONIb30BAHMM TAaKMX TPYHTOB B KaueCTBE OCHOBaHMA Mo npuHuuny [ ciemyer
IPOEKTUPOBATh cornacHo 6.3.1-6.3.14 ¢ yyeToM clieAYIOMINX 0COOEHHOCTEMH:

a) TeMIlepaTypa Hayana 3aMep3aHMs 3aCOJNCHHBIX I'PYHTOB 7j HIDKE TeMIEpPaTyphl
3aMEP3aHus aHAJOTUYHBIX BHJOB HE3aCOJEHHBIX TPYHTOB M €€ CllelyeT YCTaHaB/IMBATh
OIBLITHBIM ITYTEM C YHETOM YKa3aHHH NpHUIoxKeHus b;

0) nepexo/ 3aCONEHHBIX TPYHTOB U3 TIIACTUYHO-MEP3JIOro B TBEPAOMEP3IIOE COCTOSHUE
MPOUCXOAUT NP 60Nee HU3KUX TEMIEpaTypax, YeM aHaTOTHYHBIX HE3aCOJICHHBIX TPYHTOB, U
JOJDKEH NPUHUMATLCS 11O JAHHBIM OINBITHOTO ONpeAEIeHUsT KO3(hPHIIMEHTa UX CKHUMAEMOCTH
Oy C y4eTOM yKa3aHuH 5.3;

B) 3aCOJ/ICHHBIE MEP3/IblE TPYHTHI OTJIMYAKOTCS TOHMKEHHOH MPOYHOCTBIO M MaJIbIMH
3HAYEHUAMH CONPOTHUBIEHUH CABUTY 1O NOBEPXHOCTH CMEP3aHUs ¢ QYHIAMEHTOM;

r) Ha y4acTKaX C 3aCOJCHHBIMM TPYHTAMH MOXET OBITh HECKOJBKO 3aCOJEHHBIX
TOPH30HTOB C Pa3HOM CTEMEHBIO 3aCONEHHOCTH, @ TAKIKE MOTYT BCTPEUATHCS OTIAEIBHBIC CIIOH
WM JIAH3BI HACBIIEHHEIX CHIBHO MHHEPAIM30BAHHBIMM BOJAMH I'DYHTOB, HaXOAAIIMXCS B
HEMEP3JIOM COCTOSHHMH IIPY OTPHLATEHLHON TEMIIEPaType (KpHONETH), BCKPHITHE KOTOPBIX
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CKB)XHHAMH IIpH [IOTPYKEHUH CBail IPHBOJMT K ITOBBIIIEHHOMY 3aCOJICHHIO TPYHTOB 110 BCEH
JJTUHE CBaH.

9.3 TMpy CTPOMTENBCTBE HA 3ACOICHHBIX TPYHTAX CIEAYET NPUMEHATb QYHIAMEHTBI,
obecneunparonine Haubosnee IOJHOE HCMOAb30BAHUE COMPOTHBICHHE MEP3JBIX TIPYHTOB
HOPMATbHOMY JOAaBJIEHHIO (IIMTHBIE, cTONOUYAThle W JIEHTOYHBIE (QYyHIAaMEHTBHI, CBaU C
YIWIMPEHHOH TAToM u ap.). [lpu OypooryckHoM crocoGe MOrpyXeHHsi cBail CKBaXXHMHBI
JIOJKHB! OBITh AMAMETpOM He MeHee deM Ha 10 cM 60JblKM TONCPEYHOro CEUCHHUS CBau U
3AMOJHATBCS, KAaK TMPaBUI0, W3BECTKOBO-MECYAHBIM WM/IH IIEMECHTHO-TIECYAHBIM PacTBOPOM.
[Toz HHKHEM KOHLOM CBAH CJIeAYET YCTPaUBaTh YIUIOTHEHHYIO MOAYLIKY U3 IEeOHS.

9.4 Hecyurywo croco0HOCTE OCHOBaHMH CTOA0YATHIX M CBaMHBIX (YHIAMEHTOB Ha
3aCOJIEHHBIX MHOTOJETHEMEP3/IBIX MPYHTAX MPH UCIIOJb30BAHUK X 110 mpuHuumy I caemyer
omnpeaenaTh cornacHo 7.2.2-7.2.3. TIpu aTom pacyeTHble 3HAUCHHS CONMPOTHBIICHHS IPYHTOB
HOPMAIBLHOMY JABJIEHHIO M CABHTY IO MOBEPXHOCTM CMEp3aHuis R W R, HaMIeKAT
IPUHHMaTh, KaK [PaBWIO, [0 ONBITHBIM JaHHbIM. Jlas  coopyxennit I ypoBHs
OTBETCTBEHHOCTH, @ TaKXXe TIpH IpPHBA3KE THUINOBBIX TPOEKTOB K MECTHBIM YCJIOBHSAM,
3HaueHus R u R,y nonyckaercst MpUHAMATh ro Tabauuam B.5 v B.6.

9.5 Tlpu pacyerax HecylleH crnocoGHOCTH OCHOBaHHWA GypoOIyCKHBIX — CBaH
3aCOJEHHOCTb IPYHTOBOTO PACTBOPA W COMPOTHBICHUS CABHTY 110 MOBEPXHOCTH CBaW Ry
CJACYET MPUHMUMATD MO 33aCOJEHHOCTH W 3HAYEHUAM R,y NPWICTAIOIETO NMPUPOIHOrO TPYHTA,
Ecnn wecyuias cnocoOGHOCTh OypOONyCKHBIX CBai ONpejeNeHa MO pe3yjabTaTaM MOJIEBBIX
HCTIBITAHUM, TO paCYETHYK HECYLIYH0 CIIOCOOHOCTB TAaKWX CBall CJENyeT TNPUHHMATh ¢
TIOHHXKAIOINUM KO3 GUIIMEHTOM, YYUTBIBAKOLIIUM M3MEHEHHE TEMIIEPATYPHOTO COCTOSHUSA H
CTENEHH 3aCOJICHHOCTH TPYHTOBOFO pacTBopa B [MPOLECCE IKCIIYaTallMH COOPYXKEHHA,
YCTaHABJIMBAEMBbIM [0 OIBITY MECTHOTO CTPOUTENLCTBA HWIIM MO JAHHBIM CHELHAIbHBIX
MCCIICI0BAHUH.

11 puMecdiannc — Hﬂﬂ OITyCKHBIX K 6ypOOHyCKHbIX cBaft pacHEeTHLIC 3HAYCHHUSA Ra/' JOITYCKAeTCH
[MPUHHAMATDL IIPH CPCUHECB3BCIHCHHOM 3HAYEHNH 3ACOJCHHOCTH TPYHTOB N0 JUTHHE CBau.

9.6 Pacuer ocHoBaHHMH U (QYHIAMEHTOB Ha 3aCOJEHHBIX MHOT'OJICTHEMEP3JIBIX IPYHTAX
no aedopManMsM CleayeT MpOM3BOAMTL cornacHo 7.2.15, 7.2.16, kak Ha TMJaCTHYHO-
MEp3JIbIX TPyHTaX.

9.7 Ilpy pacueTHBIX Ae(QOpPMalMAX OCHOBAHUM, CIOKEHHBIX MEP3JIBIMM 3aCOICHHBIMU
rpyHTamu, GOJiblIE TPEIENBHBIX WM HENOCTATOYHON HECYIUeH CrOCOOHOCTH OCHOBAaHMS
CJACAYET TNpeNyCMaTpyuBaTh YacTHYHYIO WIM [OJIHYIO 3aMEHy 3aCOJICHHBIX TPYHTOB Ha
HE3aCoJIeHHbIe, JONOJIHUTEIBHOE MOHKEHHE TEMIIEPAaTYPhl FPYHTOB, MPOPE3KY 3aCOJIEHHbBIX
cl0eB rpyHta TIyGokuMH (yHIaMEHTaMH, YCTPOMCTBO (YyHIAMEHTOB Ha MOJACHINKAX,
pacripee/IfioIuX Harpy3ky Ha Mep3/ible TPYHTBI OCHOBAHKH, W APYrHe MEPOTIPHATHS, a B
HEOOXOMUMBIX CIyJasXx OCYILECTBISATH CTPOUTEILCTBO C HCTOJB30BAHMEM 3aCOJCHHBIX
MHOTOJIETHEMEP3JIBIX IPYHTOB B Ka4eCcTBE OCHOBAHMH Mo npuHumy IL

9.8 OcHoBaHusi K (GYHIAMEHTbl Ha 3aCONEHHBIX MHOTOJETHEMEP3JBIX TPYHTaX MpH
WCTIOJIB30BAHMM WX B KauecTBe OCHOBaHMH coopyxeHMH Mo mnpuHuuny II cremyer
IMPOEKTHPOBAThL B coOTBETCTBHH ¢ 6.4.1-6.4.7 n Tpeboanuamu CIT 22.13330, CIT 24.13330
n CI1 28.13330.
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10 OcobeHHOCTH NPOEKTHPOBAHWSL OCHOBAHWH W (yH1aMeHTOB Ha
3aTOPGOBAHHBIX MHOI0/I€THEMEP3JIbIX TPYHTAX

10.1 Ocuosanns u dysnamentsl Ha 3aT0pdOBAHHBIX MHOTOJIETHEMEPABIX IPYHTAX U
Topax, a TaKKe Ha IPYHTAX C IPUMECHIO OPraHHYECKHX OCTATKOB HALICKHT IIPOEKTHPOBATE
B COOTBCTCTBUM C ykasaHWAMK paspena 7 u tpeGosaumsmu CIT 22.13330 ¢ yuerom ux
GOJBIIOA  CKUMAEMOCTH T1OA  HATPY3KOI, [IPOABICHHEM IUIaCTHUECKHX AedopMannii B
HIHPOKOM [MarasoHe OTPULATENBHEIX TEMIICPATYD, NOHHKEHHON NPOYHOCTEIO CMEP3AHUS C
(yHAAMEHTaMH, HH3KOH TENUIONPOBOAHOCTHIO M 3aMELICHHOM crabunu3auunes ocanok npu
OTTaUBaHHH.

10.2 Tlpu ncrons3oBanuu  3aTophoBAHHLIX TPYHTOB B Kaye€CcTBE OCHOBaHMH 110
MPUHLMIY | ClleflyeT NpUMEHSTh MINTHBIE, cTONGYATEIE U CBAITHbIC (QyHAAMEHTEL, @ TakxKe
Majo3ariyOieHHbIE M IIOBEPXHOCTHBIE (YHIAMEHTH Ha Moachimkax. CBau cieayer
NOTPYXaTh, KaK INMpPaBHI0, OypOOIyCKHLEIM CMOCOGOM B CKBaXKHHbI anameTpoM Ha 10 cm
OOMBLUMM  NOMEPEHHOro CEUEHHMS ©BAM ¢  3aNOJHEHHEM MasyX LEMEHTHO-NeCYaHbIM
pacTBOPOM WM JIpyruM pacTBOPOM [0 NPOEKTY; OMHpaHWe cBall Ha Mpocion topda He
aonyckaercs. Ilon nogouisolt miMTHLEIX W cTOAGHATHIX (ByHAAMEHTOR CNIENyeT yCTpauBaTh
[IECYaHYI0 TIOAYLIKY TOJNLIMHOA HE MeHee: s IUIHTHBIX (YHAaMeHToB — 0,3 M, s
CTONIOYATHIX — TMOJSOBMHBI LIMPUHBI MOIOLIBbI ¢yunamenra. Ipn neGonbmoi TomumMHe
MOKPOBHOTO TOPMSHOIO €105 CEAYET NPEXyCMATPHBATD €10 yJaJICHHE,

10.3. Pacuer Hecywell crioco6HOCTH OCHOBaHMI CTOAGYATBIX M CBAIHBIX QyHIaMeHTOB
Ha 3aTOPQOBAHHBIX I'PYHTAX IPY UX HCIIONB30BAHUHU [0 NPpUHUHMIY | MpOM3BOAMTCS coracHo
7.2.2-7.2.3. Tlpn 3TOM pacyeTHble 3HAYEHHS COTPOTUBJIEHHS 3TUX TPYHTOB HOPMAajbHOMY
AABJCHAIO W CABHTY 1O TOBEPXHOCTH CMep3aHHs C (yHAaMEHTOM R wu Ry cnepyer
IIPUHAMATh, KaK MPaBHIO, 10 ONBITHBIM JaHHEIM., [ coopyxenuii I yposus
OTBCTCTBCHHOCTH, 4 TAKXKe VISl NPEIBAPUTEILHBIX PACUETOB OCHOBAHMH 3HAYeHHs R W Ry
AOITyCKaeTCs NPUHUMATH 110 Tabaune B.§.

O(iHOBaHIdH byH/IaMEHTOB, BO3BOAMMBIX Ha HOACHIMKAX, CJACAYET paCCUHTHLIBATHL MO
HECYLLEH CITOCOOHOCTI IPYHTOB NOACHINKA € IPOBEPKOM CHIBI NPENEILHOTO CONPOTHUBIICHUS
OCHOBAHWA HA YPOBHE TMOBEPXHOCTH IPUPOAHBIX 3aTOPPOBAHHLIX TPYHTOB C YUYETOM
PacyCTHOR IyOHHE! CE30HHOTO OTTaMBaHMs. Ecimu pacueTHas riyOUHa OTTauBaHus 0oJblie
TOUIUHBI IOACBIITKH, TO OCHOBAHHE JOMKHO ObITh TAKKE PACCUMTAHO TTO ehOpMaLiusiM.

10.4 PacueT OCHOBAHMI, CIOKECHHBIX GHOreHHBLIMH TpyHTaMH, o aedopMauusm
HAIICHUT NPOU3BOANTE: CTOJIOYATEIX ~ 10 7.2.15, 7.2.16; cBalHbIX ~ mo pe3yabTaTam
TIOJICBBLIX MCIIBITAHUH CBal CTaTHYECKOi BAABIKBAIOLICH Harpyskou.

10.5 OcHoBauusi u dyHAaMeHTHl Ha 3aTOPQOBAHHBIX TPYHTAX MpPH HCIONBL30BAHHUH
TaKhX IPYHTOB B Ka4yecTBE OCHOBaHMHA no npunuuny II Heo6xoammo IIPOEKTHPOBATH B
COOTBETCTBUH ¢ 6.4.1-6.4.5 v TpeGosanusamu CIT 22.13330 u CIT 24.13330.

11 OcobenHocTs  npoeKTHPOBAHNS  OCHOBaHMIT W ¢yHnamenToB Ha
MHOT0/IETHEMEP3JIBIX TPYHTAX B ceiicMHYeCKUX paiionax

11.1 OcHoBanust u ysaaMeHThbl COOPYXEHHH, BO3BOAMMBIX Ha MHOTOJETHEMEP3IBIX
TPyHTaX Ha NJOWAAKAX C pacueTHOH ceiicMuuHOCTRIO 7, 8 w 9 Ganiom clenyer
TIPOCKTHPOBATh ¢ yderoM Tpebosanuit CII 14.13330, CIT 22.13330, CIT 24.13330, CIT
35.13330 n Tpe6OBaHMI HACTOSLIMX HOPM. ,
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11.2 Ins ceficMuuecKuXx palOHOB € pacyeTHOH ceHcMuuHOCThIO 7, 8 M 9 Gamios
ClIENyeT IMpefycMaTpUBaTh MHCIIOJIB30BAHNE MHOTOJETHEMEP3/IBIX TI'PYHTOB B KAyecTBE
OCHOBAHWSA, KaK NPaBu.I0, 110 npuauuny 1. [Ipn HEBO3IMOXKHOCTH MCIOIB30BAHUSA TPYHTOB B
Ka4yecTBe OCHOBaHMA II0 MPUHLMIY | nomyckaeTcs MCIONb30BaHWE MX MO NMpuHUMMNy 1l npu
YCIOBUM ONMpaHus (YHIAMEHTOB Ha CKAJbHBIC HWIM JAPYrHE MajockKUMaeMble MpH
OTTanBaHUM PYHTH! WIH Ha IIPEABAPUTEIbHO OTTAsHHBIC W YTUIOTHEHHBIE TPYHTHI.

11.3 B celicMuueckux paloHax cieayeT NpPUMEHATb T K€ BUABl CBal, 4TO U B
HeceHcMUYECKHX palioHax, kpome cBali 0e3 monepevyHoro apmupoBaHua. [nybuHa
NOTPYKEHUA CBAM B IPYHT (MCKITHOUAst CBAU-CTOMKH) NOJDKHA ObITh HE MEHEE 4 M.,

11.4 Pacuer ocHOBaHMHU ¥ (YHAAMEHTOB 10 HECYLIEH CNOCOOHOCTH Ha BEPTHUKAIbHYIO
Harpy3Ky ¢ Y4eTOM CEHCMHMHECKHX BO3[ACHCTBHUI clieLyeT NPOU3BOAUTE corjiacHo 7.2.1, rpu
3TOM CHJIy NPEAeabHOr0 COMPOTUBIICHUS! OCHOBAaHUS HANIEXKUT ONPEAEHATh ¢ yyetom 11.5,
11.6, a koa¢dduLMEeHT HAEHKHOCTH Y, MPUHUMATE;

IpY HKCIONb30BAHMM MHOTOJICTHEMEP3AbIX TIPYHTOB B KaueCTBE OCHOBAHUS IO
npuHuuny [ —mno 7.2.1;

IpY  HCNOJNIB30BAHUM MHOTOJETHEMEP3/IBIX TPYHTOB B KA4€CTBE OCHOBAHMA 1O
npuHuMny II — s GpyHaaMEHTOB Ha eCTECTBEHHOM OCHOBAaHWH — v, = 1,5, a ans cBaifHbIX —
no tpe6osanusm CIT 24.13330.

11.5 Hecyuyo cnocoOHOCTE BEPTHKAIBbHO HarpyXXKeHHOW BHcAveH cBan Fy, a Takxe
CT0J04aToro (yHIaMeHTa NpH MCHOJb30BAaHMM MHOTOJIETHEMEP3JbIX I'PYHTOB B KayecTse
OCHOBAHUs IO MPUHUMIY I, ¢ y4eToM CeNCMHMYECKMX BO3NCHCTBHH CIEAYET ONpPEneATh
corjacHo 7.2.2; mpu 3TOM pacyeTHOe COMpPOTHBIEHWE IPyHTa WM TPYHTOBOIO pacTBOpa
CIBUTY MO MOBEPXHOCTH CMep3aHHusd ¢ QYyHAAMEHTOM R, M pacyeTHOE AaBJICHHE MEp3JIoro
IPYHTa MOA HHXHHUM KOHLIOM CBau WM MOJOWBOM CTONOUATOr0 QyHJaMEHTa R HaUIeXKUT
YMHOXaTh Ha KOIOOHMLUUMEHT YCIOBUH pabOTbl OCHOBAHUS Y, NPUHUMAEMBIA 110

Tabnuue 11.1.

Taonauna 11.1

Pacuetnas celicMUYHOCTH Koodpuunent yenosnit pabots! vy, [UIS TPYHTOB
B Oanaax TBEPJAOMEP3IIBIX TUTACTUYHO-MEP3ABIX CBITYYEMEP3ITBIX
7 1,0 0,9 0,95
8 1,0 0,8 0,9
9 1,0 0,7 0,8

Hpumesanue -~ Ilpn onupanun cBaif-CTOEK Ha CKaTbHBIE MM HECKMMAEMBlE KPYNHOOIOUHbIE
TPYHTBI 3Ha4eHHe KOIQ(ULUENTA Y,, TPUHUMAETCS PaBHBIM 1,0.

Jinst cBaii B IJIaCTHYHO-MEP3MBIX TPYHTAX 3HAYCHUE Ry C€1yET NPHHHUMATh PABHBIM
HYJK B [Mpelenax OT BEPXHEH IpaHHLbl MHOTOJICTHEMEP3TbIX TPYHTOB [0 PacdyeTHON
ryOuHBI A4, M, OTIpeaeaseMoit o hopmyiie

3 (11.1)

rae o — Ko3pduuueHT geQopMaliMM  CHCTEMbl  «CBas—IPYHT», ONpEAETAEMBIA 110
pe3ynpTaTaM HCIBITAHUH B COOTBETCTBHM C 11.6.

11.6 Pacuer cBaif mo MPOYHOCTH MaTepuaga Ha COBMECTHOE IEHCTBHE PACcUETHBIX

yeuwinil  (NpoJOsIbHOM  CHNBI, W3TMOAIOILET0 MOMEHTa | IIONEPEYHOH CHJBL) TpH

MCNOJIb30BAHKWY MHOTOJICTHEMEP3NbIX OCHOBAHUHN mo npuHuumy | ciaenyer rnpousBOAWTH B

B
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3aBUCHMOCTH OT DAaCY€THBIX 3HAYCHUH CEHCMMYECKMX Harpy3ok B COOTBETCTBHH C
tpebosanusmu CIT 24.13330 ¢ yuerom 7.2.13. Ilpn aTom aas cBail B MIaCTHYHO-MEP3IIbIX
IPyHTax K03POUUMEHT 1eDOPMALIUN CHCTEMBI «CBAA-TPYHT» e M, CAEAYET ONPEIC:IATh 10
pe3yabTaTaM HCIbITAHWH CBA CTATMUECKOHN FOPU30HTAILHON HArpy3Ko# no gopmyine
o, =1,34 dl , (11.2)
MoEb[

rae  Fj —ropusoHTanbHas Harpyska, kH, npunumaemast pasuoit 0,7F, ,;
3aech Fy, — rOpU3OHTaNbHAs NpejiesibHas Harpy3ka, KH, B ypOBHe MOBEPXHOCTH IpyHTa, NpH
KOTOPO# TepeMelleHHE UCTIBITYEMOM CBarl HaYMHAET BO3pacTarh 0e3 yBeaudeHus
HArpy3KH;
up — TOPU3OHTAILHOE [EPEMEILEHNE CBaM B YPOBHE TOBEPXHOCTH TIPYHTa, M,
omnpejendeMoe 1o rpaGuKy 3aBUCHMOCTH TODH30HTAJIBHBIX MepeMelieHuit oT
Harpy3Kku NpH yC/IOBHON CcTaOWIM3alMK NEPEMELICHHUH, eCM pacyeT BeAeTCs Ha
CTATHYECKME HArpy3kn, W 0e3 YCIOBHOW CTaOMIM3aLMHU TIEPEMELIEHUH, ecu
pacuer BeJeTcsa Ha CEHCMHUYECKUE BO3ACHCTBHS,
Ep — Moy s ynpyrocTu Mareprana csa, klla;
[ — MOMEHT MHEPIIHH CEYCHHUs CBaM, M.

11.7 Tlposepky ocHOBaHHMsA CTOOYATOrO (PyHAAMCHTAa Ha TOPH3OHTAIBHYIO H
BHCUEHTPEHHO CXKHMMAKOWYK) HAarpy3kd C YYE€TOM CEHCMHUYECKMX BO3JACHCTBUH IpH
HCTIONB30BAHMK MHOIOJIETHEMEP3/bIX TPYHTOB B KAUECTBE OCHOBAHWS MO NpuHuMny I
CJIERYeT TNPOU3BOAMTL HA ONPOKMABIBAHWE W CIABMI [0 MOJOIIBE (YHAAMEHTA C YYETOM
7.2.12.

Ilpn nedicTBUM ceficMMYECKHMX HAarpy3oK, CO3JAIOIMX MOMEHTHI CHI B  0OGOHX
HalpaBICHUSAX [OMAOLIBBI  (GYHAAMEHTa, PAcueT OCHOBAHUS HAMJEKHUT MPOU3BOAHMTS
pasienbHO Ha ACHCTBHE CHJI MU MOMEHTOB B K&KJOM HANpaBIE€HWH HE3aBUCHMO JIPYT OT
apyra.

11.8 Pacuer ocHoBanuii H (QyHIAMEHTOB C y4eTOM CeHCMHYECKHX BO3JAeHCTBUIl mpw
MCIOJIB30BAHUH MHOTOJICTHEMEP3JIBIX IPYHTOB 110 npuHLUMnY I HE00X0IMMO NPOU3BOAHTE B
coorserctBuy ¢ CIT 22.13330, CIT 24.13330 u 7.3.1-7.3.15 no pacuery OTTauBaloLIUX
ocHoBanui. Ilpy 5>TOM oTpHLATENbHbIE (HETATHBHBIE) CHUJIbl TPEHHS, BLI3BAHHBIE OCAIKOH
OTTaMBAIOIIUX TPYHTOB, B pacycTax OCHOBAHMM Ha celcMHYEeCKHE BO3JCHCTBUS He
YYUTBIBAIOTCA, €CJIM OTTaUBAKOLIEE OCHOBAHUE CJIOXKEHO MECHAHBIMU U KPYMTHOOOIOMOYHBEIMH
IPYHTaMH, 0CaJIKN KOTOPBIX 3aBEPIUAIOTCS B IPOLIECCE UX OTTAaUBAHHUA.

12 Oco0eHHOCTH TNPOEKTHPOBAHHSA OCHOBAHHUA W (YHIAMEHTOB MOCTOB
1 TpyO nox HaChISAMU

12.1 OcroBanys ¥ GyHIAMEHTB MOCTOB U TPY0 1o HackinsiMu (Tpy6), BO3BOAMMEIX Ha
TEPPUTOPHUSX PACHPOCTPAHEHHS MHOTOJICTHEMEP3LIX T'PYHTOB, CACAYET MPOCKTUPOBATE C
YYETOM JIOTOJIHUTEIBHBIX TPeOOBaHMIA, conepKalmuxcs B HacTosllem pasaene. TpeGosaHus
10 MPOEKTUPOBAHUIO ITPUBEACHLI B [4]. |

12.2 B npoekrax (QyHIaMEHTOB MOCTOB M Tpy® HEOOXOAMMO AOMONHUTENLHO (IO
CPaBHEHHUIO ¢ QyHIAMEHTAaMH 30aHHH) YUHTHIBATh BAMSHHE CACAYIOWUX HAKTOPOB:

BO3/ICHCTBHE Ha COOPY)KEHHU:A, KPOME BEPTHKAIbHBIX, 3HAUHTEIHHBIX FOPU3OTATBHBIX
CWJI OT BPEMEHHBIX [TOJBI)KHBIX Harpy30K, JAaBICHUI TpyHTa U JIbJa;

YMEHBIIEHHE HECYIIEH crIocOOHOCTH OCHOBaHMH BCIEACTBHE PAa3MBIBOB [IHA BOJOTOKA
HJIH OTEILISIOIErc BO3AEHCTBYS BOABI HA MHOTOJIETHEMEP3JIBIE TPYHTHI;
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BO3PAaCTaHUE CUJ MOPO3HOTO MYHYEHHs I'PYHTOB M3-3a IOBBIIIEHHOW MX BJIaXHOCTH
BOTM3M BOJIOTOKOB ¥ YMEHBIIEHHE ITHX CHI MIPH YBEJIUYEHHUH TOJLIMHBI CHETOBOIO MOKPOBa;

HapyHIeHHE YCTOHUHMBOCTH OEPeroBbIX CKTOHOB BCIEICTBHE MNPOABICHUS OM0J3HEBBIX
IIPOUECCOB;

TOABJAEHHE HaIeAH B IpEeAEIax COOPYKEHHUH.

12.3 Harpy3ku u Bo3aeiCTBHA Ha (yHIAMEHTBI MOCTOB M TpyO ciedyeT MPUHUMATE B
cooteTcTBUM ¢ Tpeboranusmu CIT 35.13330.

124 B ocHoBanusiXx (yHIAMEHTOB MOCTOB MHOIONETHEMEDP3JbIE TIPYHTBI CledyeT
UCII0IB30BaTh NPESUMYILECTBEHHO 10 MPUHILKTY [, €CJIM Ha ypOBHE HU3a CBANHLIX JICMEHTOB
(cBaf-cT0s00B, CBal-000,104€K) B TEYEHHE BCErO [EPUOAA IKCILTYaTalMH COOPYKEHHH
TPYHThl OYAYT HaxXxOAWThCS B TBEPAOMEP3NOM COCTOAHHMM. [lOMyCKaercst MCroNb30BaTh MO
NPUHLMITY | IU1aCTUYHO-Mep3sible TPYHTBI, BKIIKOYAs 3aCOJIEHHBIE, TIPH YCJIOBUH, 4YTO B
TEYEHHE BCEro MEpHOoJa IKCIUlyaTalldd COOpY:KEHMH Oyaer obecliedeHa MX OTpullaTelbHast
Temneparypa, Tpedyemas no pacdeTy HecylieH crnocoOHOCTH OCHOBAHHA.

B03MOXHOCTb HUCTIOIB30BaHNUST MHOTOIETHEMEPAJIBIX TPYHTOB B KaU€CTBE OCHOBAHUH 1O
npuHumny Il ans QyHIaMeHTOB MENKOTO 3all0XEHHA W CBaWHBIX NOJDKHA ONPENENATHCS
UCxoas u3 ob1ux tpedopannit 6.1.3, 6.1.4 1 6.1.6.

12.5 Ilporno3 uaMeHeHU# TEMIIEPAaTYpPHOTO PEeXHMMa MHOFOJAETHEMEP3NBIX I'PYHTOB,
MCTIOJIB3YEMBIX B KayecTBE OCHOBAaHMH [0 MPHHUMIY [, ocyliecTBieHHe B Ciydae
HEOOXOAMMOCTH CrelHalbHBIX MEPONPUATHIH MO 00E€CMEUEHHIO MEP3JIOr0 COCTOSHUS IPYHTOB
¥ KOHTPOJIb UX TEMIIEPATYphl B T€YEHHE BCETO MEPUOa IKCIUTyaTallii COOPYXKEHHH CllenyeT
BBITIOJIHATEL YHCJACHHBIMH METOAAMH U (WJIM) TIO yKa3aHUAM BEJOMCTBEHHBIX CTPOMTENbHEIX
HOPM.

12.6  COY wn TennozallMTHbIE 3KpaHbl HEOOXOAMMO TPHMEHATH B  Clydadx
MPAKTUUECKOH HEBO3MOXHOCTH WM HEAOCTAaTOYHOH 3(P(MEKTUBHOCTH APYTHUX pELICHUH 11
MOMAEPKAHMS HA BeChb MEpPHUOJ IKCILIyaTallM COOPYXXEHHH TemmepaTypbl TDYHTOB,
TpeOyemoil o pacuery Hecyuled cnocodHocTH ocHoBaHKH. Yucno COY crenyer NpUHYMATE
0 pacyeTy ¢ NOBBIILAIOIIMM K03 duureHToM 1,4.

12.7 ®dynjpamMeHTbl MOCTOB IIpH HCIIOJIb30BaHUKM MHOTOJIETHEMEP3NLIX T'PYHTOB B
KauecTBe OCHOBaHWM no npuHuunam I u Il cnexyer npoexkTHposaTts, Kak NpaBuiao, CBAHHBEIMU
C POCTBEPKOM, PacIiOJI0KEHHBIM Hal MOBEPXHOCTbIO I'PYHTa WK BoAbl. [IpH 3TOM HaAJEKUT
npefycMaTpuBaTh MEphl, WCKIIOYAIOUMEe BO3MOXKHOCTH MOBPEXIACHHA CBal JIEAOXOMIOM,
KapuexodoM WM APYTUMH HebJIaronpUsTHbIMK BO3NEHCTBUAMHA.

DyHaaMEHTbl MEJIKOro 3aJ0XeHHs (Ha eCTECTBEHHOM OCHOBaHMH) MAOINYCKAeTCs
MPOEKTHPOBATH /JIs1 MOCTOB, BO3BOJAMMBIX, KaK MPABWIIO, HA UCIOJB3YEMBIX 10 npuHuMITy I
MHOT'OJIETHEMEP3IIbIX FPYHTaX, €CAM MOC/E MOJHOTO OTTaWBAHHMA TAKUX TPYHTOB OCAIKH W
KpeHbl ornop He OyAyT NpeBbllIaTe MPEAENIbHO JAONYCTUMBIX 3HA4YEHHH [0 YCJIOBHAM
HOPMaJIbHOH JKCITyaTallMi COOPYIKCHUH.

JAns Tpy® cnemyer TpenycMaTpuBaThb NPEUMYILECTBEHHO (YHAAMEHTHl MEJKOro
3aJI0)KEHMsSI HE3aBUCHUMO OT BHAA TPYHTOB M MNpPHHLMUIIA WX MCIOJIL30BAHMS B KavyeCTBE
OCHOBAaHHSI [IPH YCJIOBUH, YTO CyMMapHOe 3HaYCHHE OCaJKH MCTIONB3YEeMbIX 1o npuHumiy Il
TPYHTOB MOXET ObITH KOMIEHCHPOBAHO CTPOUTENBHBIM MTOABEMOM JIOTKA TPYO.

12.8 MuorosieTHeMep3ible TPYHTBI B OCHOBaHMM (DYHIAMEHTOB MAJIOr0 MOCTa HJIH
TpyObl U NMpPUJIEraloUIUX YYaCTKOB HACHINH, KaK TPABHIIO, CIEAYET UCII0/IB30BATh MO OLHOMY
MPUHUHITY, HE JOIMyCKas ONUPaHUs MX YaCTUYHO Ha MEP3JIBIE ¥ YaCTUYHO Ha HEMEP3JIbIC WK
OTTauBaIOUIME IPYHTHI. '

12.9 B rpyHTax, MOJABEPKEHHBIX MOPO3HOMY ITyYEHHIO, HE3aBUCHMMO OT MPHHATOrO
MPUHUMIIA KX HCIONB30BAaHHs B Ka4yecTBE OCHOBAaHHMA NONOIUBY (GYHIAMEHTOB MEJKOIO

39




CI1 25.13330.2012

3a10KCHMS /1 MOCTOB 1 TPYO CrieiyeT 3ary0niaTh He MEHEE HeM Ha BETHYMHY, YKa3aHHYHO
B tabauue 5.3 CII 22.13330 npu pacnonoXeHHH YpOBHS IIOJ3eMHBIX BOJA Ha IiyOHHe
dy Sd;+ 2 M, a IOJO0IIBY PACTOIOAKEHHOrO B IPYHTE POCTBEPKA CBAMHBIX HYHAAMEHTOB — He
MeHee ueM Ha 0,25 M HWXKE pacyeTHOH TIIyOMHbl CE30HHOIO NPOMEP3aHUA—OTTAUBAHUS
TPYHTOB. :
Ecnu mo Tpe6oranmsam riuyOuHa 3a10xkeHHs (YyHIAMEHTOB NOMKHA ObITH He MeHee
pacueTHOH riayOMHBI NPOMEpP3aHMs IPYHTA, BCe (YHAAMEHTBI, 33 UCKIOUYECHHEM
(DYHIAMCHTOB WM TPYHTOBBIX MOAYIIEK ANS CPEJHHX 3BEHBEB OAHOOYKOBHIX TpyO
OTBEPCTHEM 0 2 M CJICAYET 3arny6naTs He MeHee 4eM Ha 0,25 M Hixe pacueTHOH rTyOHHBI
npomep3anus rpyHTa. [Ipu 5TOM 3a pacueTHylo riIyOMHY OpOMEp3aHHst NMPUHHUMAETCH ee
HOPMAaTHBHOE 3HaUEHHE,

(DyHIaMeHTbl WM TPYHTOBBIE TMOJIYIUKM CPEIHHX 3BEHBEB ONHOOYKOBBIX TPYO
OTBEPCTHEM [0 2 M JONyCKAeTCs 3aK1ablBaTh 6e3 yueTa riyOHHbI IPOMEP3aHHs IPYHTA.

B cayuasx, xorna rayGuHa 3anoxeHMs (QYHIaMEHTOB He 3aBHCHT OT pacyeTHOI
riayOuHBl IPOMEP3aHUs I'PYHTA, COOTBETCTBYIOLUME TIPYHTHI, yKasaHHble B Tabmuue 5.3
CIT 22.13330, momkHbI 3aeraTh He MEHEC 4YeM Ha | M HWKE HOPMATMBHONH IyGHHBI
NpOMeEp3aHust TPyHTa.

TostouBy BEICOKOrO pOCTBEPKA CBAHHBIX (YHIAMEHTOB MOCTOB CJIEAYET Pacroararh ¢
3a30pOM OT MOBEPXHOCTH IPYHTA He mMeHee 0,5 M B yCTosIX M 1 M — B IPOMEXYTOYHBIX
ornopax.

[Ipumeuanne - [nybuny 3a10xeHus QyHIaMEHTOB 1 IPYHTOBBIX MOAYIIEK N0 CPEAHNE 3BEHbSA

TpY6 amameTpoM 2 M n Gojee CleAyeT Ha3HAYaTh ¢ y4eTOM YMeHbLUEHHA LTyGHHBI npOMep3aHis rpyHTa B
HaIIpaBJIEHUH K OCH HACHIIH.

12.10 B HenompepsKeHHbIX MOPO3HOMY IIyHEHHIO TIpYHTax I0JOWIBY pocTBepKa
CBAHHBIX (PyHIAMEHTOB MM QYHIAMEHTOB MEIKOI0 3a10XKEHNS MOCTOB U Tpy6 J0mycKaeTcs
pacrosiarath B NpeAesax Cjosi CE30HHOrO NPOMEP3aHUS—-OTTaAMBAHUA NP YCIOBHH, 4YTO
HIDKHSS TPaHUL@A TOJIIM TAKMX IPYHTOB 3aj€TaeT He MEHee 4eM Ha | M HiDKe pacdeTHOl
rIyOMHBI NPOMEP3aHUs M, KPOME TOrO, B NpefeNax 30HLI TpOMEp3aHHs OTCYTCTBYET
BEPOATHOCTH 00Pa30BaHNUS JUH3BI JIb/1A, B TOM YHCIIE U OT HAMOPHBIX MOA3EMHBIX BOA.

12.11 TlonowBy (QyHAaMEHTOB MEIKOrO 3aJ0KEHHS M HMKHUE KOHLbI CBail He
AOMYCKACTCs OIHPATh HEMOCPEACTBEHHO HA MOA3EMHBIE JIbJBI, CHIbHOIBIUCTBIE TPYHTHI, a
TAKKC Ha UCTIONB3yeMble 1O npuHLMITY 1T 3aTopdoBaHHBIe MHOTONETHEMEP3IIEIE MPYHTHL

12.12 PacyeTs! ocHOBanUH (yHIaMEHTOB MOCTOB U TPYG ClIELYET IPOM3BONTS:

a) MpH HCIIOIb30BAHMM TBEPIOMEP3NIBIX IPYHTOB 1O NpuHIANy I — mo Hecyuieit
CIOCOOHOCTH;

0) NpH MCMONBE30BAHMM MHOTOJIETHEMED3NBIX I'PYHTOB MO NpuHLMIY I, a raHHUCTBIX
NJIACTHYHO-MEP3JIBIX ¥ 10 NPHHLKIY [ — 110 Hecymel crnocobHOCTH 1 o AehopMmaLuaM,

HomyckaeTcs He ONpeNeNnaTh 0CaKi OCHOBaHUH QYHIaMEHTOB MOCTOB:

a) BCEX CHCTEM W NpOJETOB MpU OTMPAHMM (QYHAAMEHTOB Ha MHOIOJETHEMEP3JIbIS
IPYHTBI, UCMOJIB3YEMBIC 1O MPUHUMITY I, 33 MCKIIIOUEHHEM MIACTHYHO-MEP3NBIX [JIMHHCTBIX
IPYHTOB;

0) BHELIHE CTATHYECKH ONPEIETUMBIX CHCTEM JKETIE3HOJIOPOKHBIX MOCTOB C MPOJIETAMHU
A0 55 M M aBTOAOPOXKHBIX ¢ mponetamu Ao 105 M mpu ommpanuu (QYHIAMEHTOB Ha
UCoIb3yeMble 110 npuHumMmy II ckanbHble M ApYyrHe ManoCKHUMaeMble NPH OTTAUBAHHUU
I'PYHTBI,

Pacuetsl ocHoBaHuH TPy CleyeT NpOM3BOAMTb, KAk TNPABHNO, IO HECYILEH
crocobHocTH. Ha CHIIBHOCKHMAEMBIX NIpPM OTTAMBAHMM TPYHTaX, HCIONB3YEMBIX 110
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npudiuny I, ocHoBaHMA TPYO CleayeT pacCUMTBIBAThL IO Hecyle crnocoOHOCTH M IO
nedopMalusM, BKIIOUas ONPENeIeHHe UX 0CaTKH. ]

12.13 PacueT oOcHOBaHMs cBal UL (YHIaMEHTOB ONOpP MOCTOB [0 HECYLICH
CIIOCOOHOCTH MHOTOJIETHEMEP3/BbIX TPYHTOB, HCIONB3YeMbIX [0 mpuHuumy I, ciexyer
npoussoanth cornacHo 7.2.1 w 7.2.2. Ilpu sTom SHAYEHHE Yy B dopmyne (7.1) caenyer
MpUHUMATL PaBHbIM 1,4 HE3aBUCMMO OT 4YMCila CBAH B dyHIaMeHTE U OT HOJOKEHHUS
MOAOLLBbI POCTBEPKA 10 OTHOLIEHHIO K TOBEPXHOCTH IPYHTA. 3HAUCHHS K0P PUUHEHTOB Y, U
v: B popmyJte (7.2) poryckaeTcs IpUHAMATh PABHBIM 1,0.

Jlist KpaTKOBPEMEHHOM YacTH HArpy30K pacueTHble 3HaueHns R u Ry ucxons v7.2.3
JOTYCKAeTCsl MPUHHUMATh C MOBBIUAIMIMM KOIPQHULHKEHTOM 7, PABHBIM: IS CBAHbIX
DYHIAMEHTOB KENE3HOJOPOXKHBIX MOCTOB 1,35 — mpH OZHOBPEMEHHOM JEeHCTBUH
[TOCTOSHHBIX ¥ BPEMEHHBIX BEPTHKAJbHBIX Harpy3ok; 1,5 — MpH A€HCTBHM MOCTOSHHBIX H
BPEMEHHBIX ~COBMECTHO C BPEMEHHBIMH TOPU3OHTAbHBIMM  HArpy3Kamu (BkIrOUas
ceiCMUYECKHE Harpys3ku); Ans CBaHHBIX (QYHIAMEHTOB aBTOJOPOXHBIX MOCTOB —
cootBeTcTBeHHO 1,51 1,75.

J{n1st JKeIe3HOJOPOKHBIX MOCTOB Ha CTAHUMOHHBIX W MOABE3AHBIX MYyTAX, TOPOACKHX, @
TAKXKe JAPYTMX MOCTOB, HAa KOTOPbIX BO3MOKHbI CHCTEMATHHCCKME OCTAHOBKH Ha
HEOTIPE/IENIEHHOE BpeMs TI0€3/I0B WM aBTOTPAHCIIOPTA, 3HAYCHUE KodppuLMEHTa Y. B
dopmyie (7.2) cnegyet npunumath pasibiv 1,0. .

12.14 Pacuer ocHOBaHHMil cBalHBIX (YHAAMEHTOB MO Hecylled CnocoGHOCTH
MHOTOJIETHEMEP3IbIX [PYHTOB, HCIONb3yeMbIX Mo npunuuny II, cieayer NpoM3BOAMTEL B
cootBeTcTBMH ¢ Tpebosanmsamu CIT 24.13330. IIpn 3TOM pacueTHOE CONPOTUBJICHHUC
OTTaNBAIOIINX TPYHTOB TOA TOPUOM cBai cnenyer mpunumats no CIT1 24.13330, kax ans
OYypOBBIX CBaH.

Pacuer mo Hecymiell cnocoGHOCTH OCHOBaHMH (QYH/IAMEHTOB MEJIKOTO 3aJI0XKEHMA Ha
MHOT'OJIETHEMEP3JIBIX TPYHTAX, UCMOJB3YEMBIX N0 NpuHuumy I, HAANEKUT NIPOU3BOIUTE MO
CII 35.13330.

12.15 ®yHpaMeHTBl OEPEroBHIX, TMEPEXOAHBIX W MPOMEXYTOYHBIX OMOp MOCTOB HA
KPYThIX CKJIOHaX, a TaKke (YHAAMEHTbl YCTOCB TNpH BBICOKMX HACBINAX B Ciydasx
PACTIOJIOKEHHs] 10 HECYILMM CIOEM IL1acTa HEMEpP3Ioro WM OTTauBAKOLIEro (Bv reproa
JKCILTYaTallMd MOCTa) TIMHHCTOTO TPyHTa WM TPOCIOHKH HACHILEHHOTO BOAOH necka,
MOACTHIAEMOrO MIMHUCTBLIM [PYHTOM, HEOOXOAUMO PAaCCUUTHIBATH MO YCTONUUBOCTH MPOTHB
royGokoro  capura  (cMeulenus — QyHaamMeHTa  COBMECTHO € TPYHTOM) IO
KPYTJIOUMWIMHAPHYECKOH uax Apyrod Gonee OMacHOW NOBEPXHOCTH  CKOJIBLKCHHS. Hna
YKa3aHHBIX YCJTOBHI HAIEKHT TAKKe MPOBEPATh BOSMOXKHOCTH IOABICHUA MECTHBIX
OITOJ3HEBBIX CABUIOB Ha paHee YCTOHUMBBIX CK/IOHAX BC/ICACTBHE MONOIHHTCIBHOIO HX
HArPYXEHHs BECOM HACHITU ¥ OTIOPBI, HApyWUICHHs yCTOHYUBOCTH T1aCTOB IPYHTa B Ipouecce
TIPOM3BO/ICTBA PabOT MIIM M3MEHEHHsS pexuMa (YPOBHS U CKOPOCTH TEUEHH) NOA3EMHBIX H
MOBEPXHOCTHBIX BO. .

12.16 DynIaMeHTHl MOCTOB, BO3BOAMMBIX HA MHOTOICTHEMED3IBIX —TPYHTAX,
WCTIOJB3YEMBIX B Ka4eCTBE OCHOBAHHI 1o npuHumiy II, cienyer pacCHHTBIBATE [UIS yCIOBUH
[T0JTHOTO OTTAMBAHMUSI FPYHTOB OCHOBAHHUA HE3ABUCHMO OT UX COCTOAHMSA (Me}zanoe WIH TaJloe)
B TEPUOJI CTPOUTENBCTBA. PacteT Mo MpOYHOCTH M TPEIIMHOCTOMKOCTH CBAHHBIX 3/ICMEHTOB
C/efyeT MPOM3BOIAMTD Ha YCWIHS B PACUETHBIX CCUCHMAX, BOSHUKAIOWIME KaK I MEP3JIOro,
TaK ¥ OTTasABILIEr0 COCTOSHUS [PYHTOB OCHOBAHMA. }

12.17 Cpaliubie (QYHIaMEHTB HAMIEKUT DPACCYUTBIBATE HA COBMECTHOC NCHCTBHE
BEPTUKAIbHBIX ¥ TOPU3OHTAIBHBIX CHJII M MOMEHTOB, IIPHHUMAs NEPCMELICHNS (yHIaMEHTOB
TIPONIOPIMOHATBHBIME AeHCTBYOUIMM YCHIMAM. He3aBucHMO OT MPHHLMIIA HCMOJIL30BAHUA

‘
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TPYHTOB B KAa4yeCTBE OCHOBaHWA, He CIEAYeT YYHTHIBATH COMPOTHBIEHHE [PYHTOB
nepemMelieHnsM  3araybIeHHOro B TPYHT poCTBepka (yHIzameHToB. B pacuerax,
BKTIOHAIOUIMX OMpe/ie.ieHHe CBOOOAHON ATHHBI CBall, OTTasiBLIAE M ITACTHIHO-MEP3IbIE
TPYHTBl ~ JOMYCKaeTCs  paccMaTpuBaTh  Kak  JMHEHHO-IehopMHpyemyl  cpeay,
XapaKTepu3yemyto Ko3GQUUHEHTOM HOCTEIH, MPHHUMAEMBIM KaK ISl HEMEP3ITBIX TPYHTOB,

IIpn nenonp3oBanuy TPYHTOB B KAYECTBE OCHOBAHMS MO NpuHLMAY I B pacuere
JOMYCKACTCA NPUHUMATh, YTO KaX/IbIA CBAMHBIHA 3IEMEHT XKECTKO 3a/ie/IaH B TBEPAOMED3IIOM
FPYHTEe Ha I1yOMHe d, cuuTas OT YPOBHS, COOTBETCTBYIOIIErO PAacyeTHON (MaKCHMAaIbHOMH)
TeMIEPaType, NpH KOTOPOH JAHHBIM TPYHT NEPEXOAUT B TBEPAOMEP3NIOE COCTOSAHHE, 34ECh
d— auameTp WM GONBIIMIA pasMep MOMEPEYHOrO CEHEHHsl DMEMEHTAa B HAIPABICHHH
AeHCTBUSA BHELIHUX HAarpy3oK.

12.18 B ceficMudeckux padoHax QyHIaMEHTBI MOCTOB JI0MyCKAETCA MPOEKTHPOBATH Ha
MOOBIX IPYHTaX, HCMOJb3YEMBIX B KauyecTBE OCHOBaHWs no mpuuumiy I. Eciu rpyHTHI
HCIIONB3YIOTCA 110 nNpuHUMny II, To cieQyer npegycmaTpuBaTh OIMPAHUE [0/OLIBEI
(YHIAMEHTOB MM HIKHUX KOHLIOB CBaif NPEHMMYILECTBEHHO Ha CKalbHBlE MM Apyrue
ManoC)KUMaeMble NPH OTTauBaHWUM IpyHTHl. [lpu yuere ceficMHueckux Harpysok pacuer
CBaWHBIX QYHAAMEHTOB CIELYeT NMPOM3BOANTS cornacHo 11.4-11.8.

13 OcoGenHocTH  TPOEKTHPOBAHHS  OCHOBAHMH M
He(TerasonpoBo10B HA MHOr0JIETHEMEP3JIbIX FPYHTAX

(pynaameHTOB

13.1 OcHoBanus u QyHIaMeHTEl MArHCTPAIBHBIX Ta30- W He(TENpoBOIOB (danee
MAarucTpanbHele TPyOONpPOBOABI) CHEAYET NPOEKTHPOBATH B COOTBETCTBHH C YKa3aHHUAMH
paszenia 7 ¢ y4eTOM JONONHMTE/IbHBIX TPeOOBAHUH, COAEPXKALIMXCA B HACTOSIIEM pasjene, a
taxxe B CII 36.13330.

13.2 B TexHWYecKOM 3aJaHHH Ha [POEKTHPOBAHME OCHOBAHWH H GyHRamMeHTOB
MarucTpaibHeIX  TPYOONPOBOAOB JIOTONHUTENBHO JODKHBI CONCPIKATHCA CBEACHHS O
lIpeaeax U3MCHCHUS TEMIIEPATYPbl TPAHCIOPTHPYEMOTO 110 TpyOOIPOBOTY MPOAYKTA.

13.3  TIlpu n$poekTHpOBaHMM  OCHOBaHMA M (YHIAMEHTOB MarucTpaibHbIX
TpyOOIPOBOIOB CICAYET YUUTHIBATE:

MArHCTpanbHbIe TpYOOrpoBoasl, B cooTBeTcTBUH ¢ [OCT P 54257, umeror I yposenb
OTBETCTBEHHOCTH,

TPAaHCIOPTHPYEMBIH 10 TPYOONPOBOY MPOLYKT MOXKET HMETb KaK MOJOKMTEIbHYIO,
TaK W OTPULATEIIBHYIO TEMIICPATYPY, YTO CYLIECTBEHHO BHMACT Ha TEIIOBOE U MEXAHHYECKOE
B3aMMOJCHCTBHME TPYOONPOBOLA M MEP3IIBIX FPYHTOB;

B KAueCTBE OCHOBaHWH MAarucTpaibHbIX TpyOOMPOBOAOB HE PEKOMEHAyETCS
paccMatpuBaTh  YyYacTKM € [OA3EMHBIMH JIbJAMH, HalelsIMH W OyrpamMu  IydeHus,
MIPOSIBICHUSAMHU TEPMOKapCTa, TEPMO3PO3HH, CONMH(IIIOKLMH, MOpPO3000MHOTO
PacTpeCKHBaHUS;

OMacHOCTh TPAMOro TEIIOBOTO ¥ THAPABIMYECKOrO BO3AEHCTBUH TPaHCMOPTHPYEMBIX
HepTH ¥ HEeDTENPOTYKTOB HA Mep3ibie TPYHTHl NPH aBapusaX Ha MaruCTpanbHbIX
Tpy©0IpoBoaax.

[Ipumeuwanue — TpyGonpoBoas! Ae/AT HA: FOpSYHME YHaCTKH (TeMnepaTypa NPOAYKTa B TEYEHHE
BCETO Iofa NOJIOKUTENBHAS), TEIUIbIE y4acTKM (TeMIlepaTypa DPOAYKTA B TEYEHHE TOA2 MOXKET OLITh M
TIONOMHUTENLHON U OTPULATENBHOH, HO CpelHEronoBas Temrepatypa Bbie 0°C) M XONOAHBIE Y4acTKH
(cpenseronosad Temmeparypa npogykta mHwke 0°C). K mepBeM OTHOCSTCS He(TENPOBOAKI HA BCEM

NPOTAXHKECHUY K Ta3oNnpoBOALI Ha He0oNbImoM MPOTAXKCHUH NOCJIC KOMHOPECCOPHBIX CTaHHHﬁ, KO BTOpPRIM H
TPECTBUM — TOJIBKO Ta30IPOBOARI.
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13.4 Tlpokiaaka TpyOONMpOBOAOB B paHOHaX MHOIOJECTHEMEP3NbIX TIPYHTOB MOMKCT
BBIMTOJHSTHCSA MOA3EMHBIM (IIPEUMYIECTBEHHO B TPAHILEAX), HA3CMHBIM (110 MOBEPXHOCTH
seMIM ¢ 06BATOBBIBAHHMEM MM 0€3 HEr0) WK HaI3eMHbIM (Ha oropax) crocobamu. Cienyer
u30erarr uacTOro 4YepeNoBaHMs pPadIMYHBIX CHOCO0OB MPOKIAAKKM Ha CPaBHUTEABHO
KOPOTKUX PacCTOAHHSX.

13.5 JlnAd yMeHbIeHHsST 30HBI OTTAMBAHWS MEP3JOT0 TPYHTA CJEAYeT MPHUMEHATDH
aBTOMAaTMYECKH JEHCTBYKOIME OXJaXKIAWoUMe YCTAHOBKA (C  JKMIKOCTHBIM  HIJIH
MApPOKUAKOCTHBIM X/IAJIOHOCUTENEM) M TEIIOU30IMPYIOLIHE KPAHBI. Tennomonﬂunomjble
5KpaHbl [Jisl Ha3eMHOW IPOKNAAKKH CIEAYET BBIMOJHATE [IOCKUMH, I TMOA3EMHOM —
LHWTHHIPHYECKUMH. )

13.6 Tlpu nmpoeKTHPOBaHMH OCHOBAHWH M (QyHIaMEHTOB TPyOONpPOBOJAOB B paHOHAX
PACIIPOCTPAaHEHHMsT MHOTOIETHEMED3IBIX IPYHTOB CJICYET BBIIOIHATE CISIYIOLHE PACUETBL

pacyeT OCTHIBAHMA TPAHCIOPTUPYEMOTO MO TPyOONMpoBOAY MpPOAYKTa C LEIBIO
YCTaHOBJIEHHs TEMIIEPaTypbl M0 JUIMHE TPyOONpoBO/a, a TAaKKe BBIABICHHA €ro ropauux,
TEIIBIX ¥ XOJMOAHBIX YYacTKOB (CM. NpuMevanue k 13.3);

pacuer TIYOWHBI OTTaMBaHUS M NPOMEP3aHUA IPyHTa B OCHOBAHHHM TOJ3EMHBIX H
Ha3eMHbIX TpyOOIIPOBOIOB; )

pacuersl no [ u Il rpynnmam npedenbHbIX COCTOAHHH C YYETOM [POLECCOB,
MPOUCXOAALINX B OKPYXKAIOIIEM MAcCHBE TPYHTa B pe3ynbTaTe yCTpoHcTBa TpyOomposoja
(Mpocajika ¥ TEPMOKApCT MPH OTTANBAHNH, yYEHHE NIPU TPOMOPAXUBAHHH).

13.7 T[nyGuny orravBaHus (MPOMOPaXHBAHWA) TpyHTa ClEAYeT ONPEAEeNATH
YMCAEHHBIMH METOJAMH, C YUYETOM TIPOEKTHOTO CpOKa IKCIIyaTauMd TpyGonpoBoja.
[1y6uHy OTTaMBAHUS MHOTOJETHEMED3NIBIX TPYHTOB MO LEHTPOM TIOpAYMX M TEIIBIX
I0JI3€MHBIX TPYOOIPOBOIOB, & TaKkXKe MIyOKHHY MPOMEP3aHUsA IPYHTA [0 LCHTPOM XO0JIOAHBIX
TpyGOMPOBOIOB, PACIONOKEHHBIX Ha Y4YacTKaX ¢ MHOTIOJCTHEMEP3JIBIMM TPyHTaMM HE
C/IMBAIONIEr0Cs TUMA, JOIYCKAETCs PACCUMTBIBATE COIVIACHO yKa3aHUAM npuiokenns H.

13.8 PacuerHbie Harpys3kd, BO3JEHCTBHS W WX COYCTaHHS IpH NPOEKTUPOBAHHH
OCHOBaHMH M (YHIAMEHTOB  MarucTpajbHeIX  TpyOONpoBOAOB B paioHax
MHOTOJIETHEMEP3NIbIX I'PYHTOB CJeJyeT MPUHUMAaTh B COOTBETCTBMM C TpeGomanusmu CII
20.13330 n CIT 36.13330.

13.9 Jl1st COBMECTHOTO pacyeTa CHCTEMbI «OCHOBaHME (BMELIAIOIMA MAacCHB) —
TPyOONPOBOA» MOTYT HCIIOIb30BATHCA AHATUTUUECKME MM YHMC/ICHHbIE (METOJ KOHEYHBIX
3JIEMEHTOB, METO KOHEUHBIX PasHOCTEH Y HAp.) METOAbL [IpW HCrOAB30BAHMH YHCIIEHHBIX
METOOB pacdeTHas MOJeNb «OCHOBAHHE — TPYOOMpPOBOI» NO/DKHA aJCKBaTHO OTPaXaTh
KOHCTPYKTHBHbIC OCOOEHHOCTH TpyOONpOBOAA, XapakTePUCTHKH MHOTONETHEMEP3/IBIX
TPYHTOB U CXEMbl UX B3aUMOJIEUCTBHA,

14 OcoGeHHOCTH NPOEKTHPOBAHNS OCHOBAHU M (YHIAMEHTOB HA CKJIOHAX

14.1 TIpoekTupoBaHME OCHOBAHMIl K (YHIAMEHTOB Ha CKIOHaX (OTKOCAX) vaaﬁOHax
PACMpOCTPaHEHHsT MHOTOJETHEMEP3NIbIX TPYHTOB CJieyeT BBINONHATE MO MNEPBOM rpynne
MpeeNbHBIX COCTOSHHM B cooTBeTCTBMU ¢ yKasanuamu CI1 22.13330, ¢ yderom CHIKCHIA
[IPOYHOCTH MEP3IIbIX FPYHTOB MPH yBE/IW4EHHN TEMICPATyPbl H ATHTEBHOCTH BO3ACHCTBUA
Harpy3Ky, a TaKXe BJIMSHMSA FeOKPUOJIOTHYECKUX YCIOBUH.

14.2 Tlpu npoeKTUPOBAHMH OCHOBAaHUM M (QYHIAMEHTOB B paiiOHaX PacHpOCTPAHCHHA
MHOTONETHEMEP3ILIX [PYHTOB Ha CKJIOHaX M TPHCKIOHOBOM TEPPUTOPHH  CICHYET
PacCMaTpUBaTh TEPMOIHHAMHYECKOE PABHOBECHE CHCTEMBI «COOPYKEHHE—OCHOBAHHC—
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CKAOH» € YyHYCTOM HOPMATUBHBIX NOKYMEHTOB IO MHKECHEPHO-TEOJOTHMECKAM M3LICKAHUAM
ans crpoutensctsa (CI1 47.13330), a Taxke cneayronmx $hakTopos;

KPYTH3HA, BBICOTA, MPOTAXKEHHOCTh, LLIMPHUHA U IKCIIO3ULIMS CKIIOHA;

NPOABICHHE IJIYOMHHBIX M CONMQAIOKLUMOHHBIX  OMOJ3aHUH M HapylleHHe
PacTUTEILHOrO OKPOBA, HajleAC00pasoBatue, Oyrphl My4eHHUs, TEPMOKAPCT, TEPMOIPO3HUS;

MOIIHOCTH €0t M XapaKTep paclpoCTPAHEHHA MHOIOJETHEMEDP3JbIX TIPYHTOB
(CTIUIOILHOE, MPEPHIBUCTOE, OCTPOBHOE), HAIMYHME JKMIBHOTO M IIACTOBOTO JbJa, TAIMKOB,
KpHOTIITOB;

TCMIIEpaTypa Mep3Joro IPpyHTa BO BPEMEHH IO TINIyOMHE M TPOCTHUPAHHIO CKJIOHA
(M30TEpMBI) Ha CTaUM CTPOUTEIBCTBA, SKCILTYaTAIlMY W THKBHAALHN 00BEKTOB;

OCOOCHHOCTH NPUPOAHBIX KPHOTEHHBIX (HOPM peiibeda (KaMEeHHbIE TIETYEPhI, KYPYMBI
H Ap.), @ TaKKke pOPMUPOBAHMS TEXHOTEHHBIX HOpM (OTBAJIBI, KAPhEPhl, KOTIOBAHbI, BRIEMKH,
HaCBIIH U 1p.);

FCOKPHOJIOTHYECKHE  YCJIOBHA  (TEKCTypa,  BJAXHOCTb, JBAUCTOCTb  (DHU3HKO—
MEXaHHWYECKME CBOHCTBA MEDP3IbIX M OTTAaMBAIOIIMX TIPYHTOB), & TaKke XapaKTep
HaI1acTOBaHMs MOPO;

HAJTUYKUE COOPYXKEHUH Ha CKIOHAX, MMEIOLIMECS Ae(QOpPMAaLUK COOPYKEHHH, a TakKe
MEPONPHATHS 110 NMPOTUBOOION3HEBOM 3allliTe;

WHTCHCUBHOCTb M XapakTep TEXHOICHHOW HArpy3kd, OCOOCHHOCTH TEIIOBOrO M
CHJIOBOTO BO3ACHCTBHMS Ha CKIOH MPOEKTHPYEMBIX COOPYXKEHHH MO MPONOIKHUTENLHOCTH,
OXBaTy TCPPUTOPHUH, KOJNMYCCTBEHHLIM 3HAUECHHUAM TEMIEPATYpPhl, KOHCTPYKTHBHBIM
OCODEHHOCTAM COOPYKEHHIA,

TpebGoBanns K MHKEHEPHO-IEONOrHHECKHM M3BICKAHMAM MPUBEAEHBI B [3].

14.3 PacyeTpl yCTOHUMBOCTH CKIIOHOB (OTKOCOB) M COOPYKEHHMIt HA HUX B paioHax
PacrnpoCTPaHEHNA MHOTOJIETHEMEP3IbIX TPYHTOB, B OTJIHYHE OT TalblX I'PYHTOB, ClEAyeT
OCYHCCTBJIATL ¢ yYCTOM TEMIIEPATYPHOrO COCTOSHMSA I'PYHTOBOI'O MaccuBa. B 3aBucumocTu
OT TEMIEPATYPHOrO COCTOSIHUS FPYHTOBOIO MacCHBa CIEAYET PACCMATPUBATh ABA OCHOBHBIX
TUINA KPUOTEHHBIX OMONM3Hed: | — Mepaawle; 2 — orTamBaomme. Kpome Toro, cyuiecTByoT
Pa3JIMYHBIC THIIbI CMELIAHHBIX KPUOTEHHEIX OIOJI3HEH.

~ 14.4 TIpornos ycTOMYMBOCTH CKIOHOB M COODYKEHHH Ha HMX HEOBXOIMMO
OCYLICCTBIATE HA OCHOBAHWM BBIMOJHEHUS [POTHO3HBIX TEIUIOTEXHHYECKHX pAacyeToB,
CXECMATH3ALMK NPHPOJHBIX YCJIOBHHA ¥ ONPENENEHHS NOBEPXHOCTEH CKONBXKEHUSA B MEP3IIBIX
10po/Iax, a TaKxkKe BO3MOXKHOCTH BOSHUKHOBEHHA U Pa3BUTH COMHDIIOKIIUH.

14.5 Pacuer MecTHOH u O6LueH yCTOMYHBOCTH CHCTEMBI «COOPYKEHHE~OCHOBAHME—
CKJIOH», NOJDKEH NPOU3BOAMTBCSH METOAAMH, YJOBIETBOPSIIOMIMMH YCIOBHAM PAaBHOBECHA B
NPeNeapHOM  COCTOSAHMH, C  HCMONB30BAHHEM NporpamM, paspa0OTaHHBIX Ha OCHOBE
OOLIENIPHHATBIX METO/IOB PacyeTa yCTONYMBOCTH. JIOMycKaeTcss MPUMEHATh APYTrHe METOBI
pacuera, pes3yabTaThl KOTOPBIX MPOBEPEHbI ONBITOM MPOEKTHPOBAHHA, CTPOMTELCTBA M
KCILTyaTallH. PacyeThl BRIMOTHAIOTCA HAa OCHOBHOE U 0COG0€ COYETAHHE HATPY30K.

14.6 TloBepXHOCTb CKONBXKEHHA B MAacCHBE MEpP3JIbIX OJHOPOAHBIX TDYHTOB, B
OCHOBHOM, ONpPERENACTCS TMOJOKECHHEM W30TepMbl Hanbosiee BHICOKOHW OTPHLATEILHOMN
TEMIICPATYPhl TPYHTA, @ B MaCCHBE HEOAHOPOAHBLIX I'PYHTOB — HaHMEHBLIMMH [peAeibHO-
AJIUTCABHBIMA - 3HAYEHHSIMU CONPOTHUBJICHUA CHBUTY Mep3ioro rpyHra. [loBepxHocTh
CKOJILXKEHHS OTTAHBAIOLIETO PYHTA (Ha COMMQIIOKLIMOHHEIX CKJIOHAX U 0TKOCAX) ClIEAYET 3a
TpaHULICH OTTaNBaHMS, KOTOpas MPaKTUYECKU NapajliebHa MOBEPXHOCTH CKJIOHA, MOUIHOCTE
OMOJI3AIOIIEro CJI0s paBHa INIYOHHE OTTAMBAaHMS, ONpPEAENSETCS IPH TEeOKPUONOTHYECKUX
U3bICKAaHUAX U YTOUHSAETCA TEIUIOTEXHUUECKAM PacyeToM.

CIT1 25.13330.2012

B Teryioe BpeMs roja B HEKOTOPBIX Cy4asX OJHOBPEMEHHO MOTYT pa3BHBAThLCA
coMMQUIIOKLES U TIyOHHHBI OMOJN3EHb MEP3JIOro TPyHTa, YTO CIEAYeT Yy4YHUTHIBATh B
pacyerax Mo HeCyiieH CriocOOHOCTH OCHOBAHMH M MpH HA3HAYCHWH NIPOTUBOONOJ3HEBBIX
MEPONPHUATHH.

147 Cuna TpPeAcHbHOrO CONPOTUBICHWUA OCHOBAHUSA, CIIOMKEHHOTO JMCHEPCHBIMH
IPYHTaMH [O/DKHA ONpPENENAThCA, MCXOAS M3  YC/IOBUS, YTO COOTHOLICHHE MEXAY
HOPMAJbHBIMH M KacaTeJbHbIMM HANPSKCHUAMH 10 BCEM MOBEPXHOCTAM CKOJIBXKCHHS,
COOTBETCTBYIOLICE MPEIEIHHOMY COCTOAHHMIO OCHOBAHUS, TOAYHHACTCS 3aBUCHMOCTH

t=otgo+c, (14.1)

IJIe ¢ M ¢ — paCYETHBIE 3HAYEHHs yIJia BHYTPEHHETO TPEHHA M YACNBHOTO cuerenus. s
MEpP3JIBIX T[PYHTOB OIPEACTIAOTCS  NPEAEBHO-UIMTEIBLHBIC 3HAYCHHUS yTiia
BHYTPEHHETO TPEHHS @y U YACIBHOTO CLEIUIEHHS ¢/, IPH TIPOBEACHMM HCIILITAHHH
Ha cpe3 mep3ioro rpynta (FOCT 12248), ans oTTaHBAKOLWIMX TPYHTOB Qgp U Cyp
NpY TIPOBENEHMM MCIBITAHWH Ha HEKOHCONMAMPOBAHHBIA ObICTpBIA  cpe3
OTTaMBalOILEro IPyHTa 1o Mep3iomy ciowo B coorsercreun ¢ TOCT 20276,
FOCT 12248 u T'OCT P 53582.

14.8 PacueTHble 3HAYeHWs @ M ¢ ONpPEAC/AIOTCS MO ONBITHBIM NaHHbIM. [lis
coopyxenuii III ypoBHs OTBETCTBEHHOCTH M TPEABAPUTEJILHBIX PAaCc4€TOB yCTOHYMBOCTH
OCHOBAHHMH JOMYCKAETCS PaCUETHbIE 3HAYCHUS Qr, CL, Psp U Cy TPUHHMATE 0 TAOAMLAM
B.13u B.14.

Ko3QGUUMEHT HaJeKHOCTH Y, MO OTBETCTBEHHOCTH COOPYXEHHH MNpUHUMaeTCs
paubiM 1,2; 0,95 wu 0,9 coorBerctBeHHO Ans coopyxkenud I, II wu III ypoBhei
orsercTBeHHocTH (TOCT P 54257).

KoadpuumeHT ycnoBut paboTsl Y. NPUHAMAETCH PaBHbIM!

AJ151 MEP3ITBIX AUCTIEPCHBIX TPYHTOB L.cvtiviiiiiicte it irste s e 1,0;

JUTISA OTTAMBAROLLIMIX «..ovvevveeeeeeiseeseeseesnteestesessesstntstsreesseeesetbaseesessssaserabaeresessansnnesessinsns 0,85.

14.9 Tlpn cTPOMTENBCTBE HA CKIOHAX, CIOKEHHBIX MHOIOJIETHEMEP3JIbIMH IPYHTAMH,
cledyeT NPHMEHSITh MPEUMYILECTBEHHO MPUHLMIN | KMCIOAb30BAaHHS MHOTONETHEMEP3BIX
IPYHTOB, [PH YCJIOBHH, Y4TO B TEYEHME BCEro Iepuoaa IKcrmyarauuu Oymer obecreueHa
OTpULATENbLHAs TeMIlEpaTypa, TpebyeMas MO pacdeTy YCTOHYMBOCTH CKJIOHR ¥ HECyLICH
cnocobnocTd  ocHoBauuid. [lpuHuun I ucnonb3oBaHWA MHOTQIETHEMEP3JIBIX TPYHTOB
JIONYCKAETCs IIPU CTPOUTENBCTBE Ha CKJIOHAX, ¢ yueToM 6.1.3,6.1.4 1 6.1.6.

14.10 TIpu HCOB30BAHHKM MHOTOJIETHEMEP3bIX IPYHTOB M0 MpuHuuny I cieayer
BBITIOJIHATD [IPOTHO3 TEMIIEPATYPHOrO pPeXHMMa ¥, B cilyyae HEOOXOMMMOCTH, CriCUHAIbHBIE
MEpPOTIPUATHS TI0 OBECNEYSHNIO IPOSKTHOM TEMIEPaTyPhl MEP3JIOTO IPYHTa ¥ o0ecreunBaTh
KOHTPOJIb TEMIEPaTypbl B TEYCHHE BCEro NEpHoja IKCIIyaTauuu. s COXpaHEHHA H
NOHMKEHUS TEMNEPATYPhl MEP3JIBIX TPYHTOB CEAYET NPUMEHATDH CIICAYIOLINE MEPOIIPHATHS.
arposieCOMENHOpalys, YCTPOHCTBO TEILTO3AIUMTHEIX IKPaHOB, BONOOTBOA M IIp.

14.11 MuoronerHeMep3/ibie IPyHTbl Ha CKIOHAX M NPHUCKIOHOBOM TEPPUTOPHH, Kak
IPaBUIIO, CJeAyeT HCIONb30BaTh MO OAHOMY NpuHLMIy. IIpH CTPOHTENBCTBE Ha CKIOHAX
PEKOMEHLYeTCS MAKCHMANIBHOE COXPaHEeHHe U faxe YTyulIeHHE dKOJOrHYSCKON 06CTaHOBKH
32 CcdYET NPUMEHEHMS IPOEKTHBIX, OPFaHM3allMOHHO-TEXHOJOTHYECKUX PELUEHHH 1
MEPOIIPUSITHH 10 MPEIOTBPALIEHHMIO OMOJI3aHUsA W HAPYUICHHs 3KOJOTHYECKOTO PaBHOBCCHA,
0OYCIIOBICHHOTO  ONAcHBIMM  KPHOTCHHBIMU nporneccaMu  (TEPMOKapCT, IY4CHHE,

HajeneoOpazoBaHue).
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14.12 Ha ckioHax CKandbHBIX W MOAYCKAABHBIX MOPOJ pacdeTsl YCTOWYHUBOCTH U
IPOEKTUPOBAHUS (PYHAAMEHTOB JOIMYCKAETCH BBITOJHATH B COOTBETCTBUM C TpeGOBaHUAMMU
CI122.13330. MrskeHepHas MOArOTOBKA TEPPHTOPHH 10:1KHA OCYLIECTBIASTLCS COrAcHO 6.5,

14.13 B kauecTBe GyHIaMEHTOB COOPYKEHHI Ha CKJIOHAX B palOHAaX pacrpoCTpaHEHHs!
MHOTI'OJIETHEMED3JIBIX TPYHTOB PEKOMEHIYETCA NPUMEHATh OTAEIBHO CTOALIUE CTON0YaThIe
GyHIaMEHTBl, cBaM M pAABl CBAl, MPOPE3aAOILKWE TMOBEPXHOCTh CKONMbXKenust, MecTa
PacroloXeHus cBal Ha CKJIOHE, KOJIMYECTBO, KOHCTPYKLIUSA, pa3Mepbl U PACCTOSTHHE MEXIY
HUMHU OTIPELEIIAIOTCA HA OCHOBAHMH PacyeToOB MECTHOH M o0uiel yCTOHUMBOCTH CKJIOHOB U C
YUYETOM OTIOJI3HEBOIO AABJIEHHs MEP3JIOT0 I'PYHTa HA CBAW U HAarpy30K OT COOPYXKCHHS.

14.14 B xauecTBe HHIKEHEPHBIX COOPYXKEHWH, NPOTHBOACHCTBYKOILUMX OMOI3aHUIO
MEp3JIbIX ¥ OTTAMBAIOIUMX TI'PYHTOB, CAECAYET INPUMEHATH TPALAMLUOHHBIC COOPYKEHUS:
KOHTP(OpCH, KOHTpOAHKEThl, MNOANOpHBIE CTeHBl, psasl  ceait  (CIT  116.13330),
PacIIoIOKEHNE KOTOPBIX Ha CKJIOHE M MEXIY COO0H 0O0CHOBBIBAETCS pacyeTaMH U3 YCIOBHUS
HCIOMYIEHHS TEYEHUs MEep3JIor0 M OTTAWBAIOLIETO TPpyHTA MEXAY HHMH M He
NPENnATCTBYOWNE (UILTPALMK BOJABI MO CKJIOHY. MecTa pacrofioXeHHs W KOJMYECTBO
YACPXKUBAIOILMX COOPYXXKEHHH Ha CKJIOHE OOOCHOBBIBAKOTCS pacueTaMH MeCTHOW W oOlieit
YyCTOMYMBOCTH CKJIOHA.

14.15 Ha cxnonax COY npuMeHS[oTCs B CIydasiX NMPaKTH4YeCKOi HEBO3MOXHOCTH WIIH
HEAOCTATOUHOH J(MMEKTHBHOCTH APYIUX MEPOMPUATHI A1 CTabWiIM3alMK CKIOHA W
obecnievyeHUss Ha BeCb TMEPHOA IKCIUIyaTAlMH TeMIEPaTypbl TPYHTa, HEOOXOAMMON Mo
pacyeTry HecylUel cmoCOOHOCTH OCHOBAHHUSL,

1416 [laga coAMQUIIOKUMOHHBIX CKJIOHOB B KAauyecTBE OCHOBAaHHMH JIMHEHHBIX
COOPYXEHHI (JTMHUH dJeKTponepenaus, TpyOONpPOBOAOB, 3CTakal) CIEAYET NPUMEHATH
obTekaeMble (yHIaMEHTHl B BHJE OTHEJBHBIX CBaif, PANOB CBaif, pabOTAIOWMX B YCIOBHAX
00TeKaHMst MX OTTaMBAIOIIMM TIPYHTOM NpH COOMIONEHHH NPHHLMOA ONTHMAIBHOTO
COXPaHCHHS NMPUPOAHBIX YCIOBHI Ha CKiloHaX (oOecrieueHre QUIBTPALMU BOMBI, COXPaHEHHE
pacturenabHocTn). Konwvectso, pasmepel, riyOMHA 3aeiky CBail B Mep3Nbli  PYHT
OMPEACIIAIOTCA  PAciyeTOM C  Y4YETOM OMOJI3HEBOTO JAABJEHHA OTTaMBAIOIIErO TIpYHTA,
FOPU3OHTAIBHBIX HArpy30K OT COOPYXKEHHA, TEMIEpPaTypbl M IPOYHOCTHBIX CBOMCTB
MEp3/I0T0 I'PYHTA.

14.17 PaboTsl Ha CKJIOHAX IO/KHBI BbINIOJHATHCA B 3UMHWH mepuoa. BrinosHeHne
paboT B Tenoe BpeMA roja JOMYCKAETCS TOJBKO I10CHE BBIOJIHEHUS paboT Mo
CTabMIM3alUK CKJIOHA W 00A3aTENbHOTO MNPOBEAEHUS TEIIOTEXHUYECKOrO0 MpOrHo3a M
pacueToB ofei 1 MECTHOW YCTOHYMBOCTH CKIIOHOB M COOPY>KEHHUH Ha HUX.

14.18 MeponpuaTus 1o HHXEHEPHOH 3aLlIUTE M OXPaHe OKPYXarolleH Cpesl ClIeLyeT
NPOEKTHPOBATL KOMILIEKCHO ¢ YY€TOM TEOKPHONOTMYECKUX YCIOBMH M MpOTHO3a HX
U3MEHEHHS B MPOLECCE CTPOUTENBCTBA (C YYETOM MOITANTHOCTH) U KCILIyaTaluu O0BEKTOB.
OcymiecTBaeHHe MEPONPUATHI HHXEHEPHOH 3alUMTHI HE JIODKHO NPUBOJAMTDL K aKTHBU3ALMH
OTIACHBIX KPUOTCHHBIX TPOLIECCOB HA CKJIOHAX M NPUMBIKAIOILUX TeppUTOpHAX. TexHuueckas
3G PEKTHBHOCTD ¥ HAIEKHOCTh COOPYKEHUH U MEpONPUATHH WHXKEHEPHOM 3aIUHTHl A0KHEI
MIOATBEPKAATECS PACUETaMH, @ B ODOCHOBAHHBIX CITyqasX — MOIETHPOBaHUEM (HATypHBIM,
GU3NIECKUM, MATEMATHUYECKUM).

14.19 Jlna crabunamsaluy CKIOHOB Hapsly ¢ WHXEHEPHBIMH COOPYXCHHSIMH CIICAYET
NPUMEHSATh MEPONIPUATHUS I10 CHHIKEHMIO TEMIEPATYPhl MEP3IBIX TPYHTOB M YMEHBLICHUIO
rnyOMHBl  CE30HHOTO OTTaWBaHWs (arpoiecoMeNuopaliys, YCTPOHCTBO TEIIO3alUTHBIX
3KpaHOB, BOJOOTBOM), YIIPOUHEHHE IPyHTa (3aMEHA ¥ APMHPOBAHHE) C YUETOM HACTOSAILETO
noxkymenta. Ha ckinoHax pomkeH ObiTh  opraHu3oBaH  OecCHpensaTCTBEHHBIN  CTOK
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TIOBEPXHOCTHBIX BOJ, UCKIKOYEHO 3aCTaWBaHUE BOJ HA OECCTOYHBIX ydacTKax, ¥ MonajaHue
Ha CKJIOH BOJ ¢ PUCKIOHOBOH TEPPUTOPHH.

14.20 B nportecce CTPOMTENBCTBA, IKCILTyaTallMy H IMKBHIAIMHM COODYXKEHHH Ha
CKJIOHaX Y MPHCKJIOHOBOH TEPPUTOPUH BBITOAHAETCS MOHMTOPUHI YCTOHYHMBOCTH CKIIOHOB U
COOpPYKEHHMH [0 TpOeKTy, pa3paloTaHHOMY ¢ yd4eToM pasgena 135, MO3BOJIAIOMIEMY
KOHTPOJIMPOBATh MOBEPXHOCTHBIC U riyOHHHBIE nepeMelenns rpynTta. Ha obvexrax I u 1I
CTENEHN OTBETCTBEHHOCTH HEOOXOIMMO OpPraHH30BaTh CTAllMOHApHblE HaOMIONEHHA 3a
OTIOJI3HEBBIMM MPOIIECCaMM € YCTAHOBKOM KOHTPOJIBHO-M3MEPUTENBHON annaparypsl B
CKBa)XMHAX B HECKOJBKUX CTBOpax MO NMPOCTHPAHHIO CKIOHA W BBHINOJHEHHEM HaOMOAeHUH
32 0CaJIKaMU U CMELIEHHUAMH T10 IITyOHHE.

15 I'eoTexHUYeCKHH MOHUTOPHMHI IIPH CTPOHTEILCTBE M JIKCIJIYaTAUMH
COOPY’KeHUH HAa MHOIr0JIETHEMEP3JIbIX TPYHTAX

15.1 TeorexHuueckud MOHWTOPHHI (Hajee MOHHTOPHHI) Ha MHOIOJIETHEMEP3IBIX
rpyHTax — KOMILIEKC paboT, OCHOBAHHBIA Ha HATypHBIX HaOMIOJEHUSAX 33 COCTOSHHUEM
TPYHTOB ~ OCHOBaHMs  (TEMIIEPaTypHBIH  pPEXHM), T'MAPOTE€OJOTHYECKHM  PEXKHMOM,
NEePEeMEIIEHUEM KOHCTPYKUHMH (YHIaMEHTOB BHOBb BO3BOJMMOIrO, PEKOHCTPYHPYEMOIO M
IKCILTYaTHPYEMOT'0 COOPYKEHHS.

15.2 B palioHax pacrnpoCTpaHEHUs: MHOTOJETHEMEPIIBIX TI'PYHTOB MOHHMTOPHMHI
HeoOX0AMMO MPOBOIAUTDH MUl BCEX BHUIOB 3AaHHUH M COOPYKEHHWH, B TOM 4HCJe MOA3EMHBIX
WHXXEHEPHBIX KOMMYHHKaLWH.

15.3 MOHUTOPUHT OCYILECTBIAETCS B COOTBETCTBHM C IPOEKTOM, KOTODBIH
paspabaTbIBAETCA B POLECCE TPOCKTUPOBAHUA.

[Ipn  paspaGoTke 1NpoekTa MOHWTOPHHIa ONpEAeNsioTCs  COCTaB,  O0BEMBI,
MePHOAMYHOCTb, CPOKH M METOAbl PadoT, CXEMBl YCTAaHOBKHM HalOII0AaTEJIbHBIX CKBAXKHH,
reo/Ie3UUECKUX MapoK M pelepoB, MAAaTHMKOB M NPUOOPOB, KOTOPbIE HA3HAYAIOTCA
MPUMEHUTENBHO K paccMaTpuBacMoMy OOBEKTY CTPOMTENIBCTBA (PEKOHCTPYKHUMH) C yHETOM
ero cneuM(QuKH, BKJIIOYAIOLIEH: pe3yJbTaTbl MHXEHEPHBIX HM3bICKaHUI Ha ILJIOIAJKe
CTPOMTENBCTBA, IIPUHLMI HWCMOJB30BAHUA MHOIOJIETHEMED3/IbIX TIPYHTOB B KayecTBe
OCHOBaHMH (QyHAaMEHTOB, OCOOCHHOCTEH IPOEKTUPYEMOTO WM PEKOHCTPYHPYEMOIO
COOPYKEHHUSA U COOPYKEHUH OKpYXKAIOLIEN 3aCTPOHKH U T.II.

15.4 B npoexTe MOHMTOpHHra claeayeT YUMUThbIBaTh (PAKTOPbI, OKa3biBAIOLIME BIUAHUE
Ha BHOBb BO3BOIMMOE (PEKOHCTPYHPYEMOE) COOPYXEHHE, €r0 OCHOBaHHE, OKPYKAIOLIWH
IPYHTOBBIH MacCHB U OKPYKAIOLLYH0 3aCTPOHKY B IPOLIECCE CTPOUTEILCTBA M 3KCIUTYaTaLIHH,
B TOM YUCJIE€ BO3MOXHOCTb TPOSIB/ICHHS ONACHBIX TEOKPUONOTHYECKUX IPOLECCOB
(KpHUOTEHHOE ITy4YEHHE, TEPMOKApCT, OINOJ3HEBBIE MPOLECCH!, OCEJaHUE INOBEPXHOCTH TPH
OTTAWBaHUH H [P.), @ TAKXKE TEIIOBbIE BO3ASHCTBHS OT CTPOUTENBHBIX padoT.

15.5 Jlns ocymecTBieHHs MOHUTOPHHIa B NEPUOJ CTPOUTENBCTBA COOPYKEHHH
000OpyayIOTCA KOHTPOJIbHBEIE TEPMOMETPHYECKHE W THUAPOIreOJOrMYeCKHe CKBAXKHHBI, Ha
GyHIaMEHTaX COOPYXEHHH YCTaHaBIMBAIOTCA [MOCTOSHHBIE TEOJEe3HYECKHE MAapKH, II0
KOTOpBIM BBIITOJIHAIOTCA W3MEPEHHUs TEMIEpaTypsl IPyHTa, YPOBEHbL [OA3EMHBIX BOX, HX
COCTaB M TEMIEPATypa, HUBEIMPOBaHWE (YHIAMEHTOB, B TOM YHC/E NMOTPYXKEHHBIX CBaM,
M3MEPAIOTCS OTMETKM INOJKPAHOBBIX NYTEH MOCTOBBIX KDPAHOB, BOAOOTBOJHBIX JIOTKOB B
TEXHUYECKMX ITaaX M MOANONbAX 3JaHWH, a Takke TPOTYapoB y cCOOpyXeHui. Mecta
YCTaHOBKM TEPMOMETPUYECKHX M THAPOTECOJIOTHYECKMX CKBAKHH, IEOAE3UYECKUX MapOK
yKa3aHbl B Tabiuie M. 1, nepHoIMYHOCTD MPOBEASHUS 3aMepoB NpHBeeHa B Tabianue M.2.
KpoMe TOro, KOHTpOIMpPYETCs MUIOTHOCTb IPYHTOB, YJOXKEHHBIX B HACBIIAX, NMPH 3aMEHE

1
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TPYHTOB B BBIEMKAaX M TMpU HaMblBE TEPPUTOPUH. TepMOMETPUUYECKHE CKBAXKHHBI
obopynyiotcs B coorBetctBHM ¢ [OCT 25358, TpeGoBanus k 00OpYyAOBaHHIO
TUIPOTEOJOTHYECKUX CKBAXHH TNpuBeacHbl B [3]. YCTpoHCTBO HUBEIMPHBIX MapoK H
reofie3uyecKue usMepenus nposoaarcs s coorseTcTBun ¢ 'OCT 24846.

15.6 B nepuon 3KCIIyaTallMM COOPYKEHHMSA MOHHTOPHMHI OCYLIECTBISETCA B LIENAX
obecrieyeHUss MNPOCKTHOTO pEXHUMa TPYHTOB OCHOBAHMA M COCTOSHUS (YHIAaMEHTOB
COOpYXEHHUS. B COCTaB MOHUTOPHHIA BXOJAT CIEAYOLIHE BIAbI paboT:

TEKYLIMH U KOHTPOJBHBIA OCMOTDP COCTOSHMS TEXHHUUYECKUX JTaXKeH, MOAMONUN 3AaHUH
Y pacroIOKEHHBIX B HUX KOMMYHHUKALMH U APYTUX YCTPOHUCTB;

Haba04eHNs 3a COCTOsIHUEM OeTOHa (hYHIaMEHTOB;

HabJII0ACHNA 32 TEMIIepaTypoli IPYHTa B OCHOBAaHMH COOPYKEHUH;

Ha0JIr0/IEHUS 32 TEMIIEPATYPOH BO3AyXa B MOAIOJILE;

HabJroIeHNs 32 0caaKaMK (yH/IaMEHTOB;

HabJrOIEHHA 33 TH/IPOre0JOrHUECKHM PEXUMOM OCHOBAHMS.

[lepruoanyHOCTE NMPOBEACHHS 3aMePOB YKa3aHa B Tabiauue M.2.

15.7 TIpomo/mKHATENBHOCTE MOHMTOPHHTA 3aBUCHT OT MpPHUHLMIA CTPOMTENBCTBA Y
COCTaBJISIET /IS COOPYIKEHHH, MOCTPOEHHBIX 10:

[ npunLMIly — B TEUEHHE BCETO NEPHOAA IKCITYATALMHN COOPYKEHU,

II npuHUMMY: a) ¢ MCMO/IB30BaHUEM MPEABAPUTENBHOIO OTTaMBAaHWA T'PYHTOB — B
TEUEHHE 5 feT;

) ¢ fomyLieHHeM OTTauBaHMs B NEPHUOL dKCIITyatalluH — B TeueHue 10 ner.

[Tpumeuanue - I[IpolomKHTETEHOCTE MORUTOPHHTA MOXKET ObITH COKpAILiEHa NMPH CTaOWIN3aIMH
V3MCHCHHH KOHTPOSMPYEMBIX MNapaMETPOB WM YBEIHYEHA NPH OTCYTCTBUM CTAOMIM3aUMM  M3MEHEHMH
KOHTPOJIMPYEMBIX I1apaMETPOB.

158 B mnpouecce MoHUTOpHHTa HEOOXOIMMO OOECNIEUUTH CBOCBPEMEHHOCTD
MHOOPMHUPOBAaHHM  3aHHTEPECOBAHHBIX  CTOPOH O  BBIABJACHHBIX  OTKJIOHEHHAX
KOHTPOJIMPYEMbIX TapaMeTpoB (B TOM 4MCJE TEHAEHUMM UX W3MEHEHWH, NpeBblilaolye
0KH/IaeMble) OT TPOEKTHBIX 3HAUYEHHH U PE3y.IbTaTOB TEMJIO- H N€OTEXHUYECKOTO POTHO3A.

16 Dxonornyeckue TpeGOBAaHHA TPU NPOEKTHPOBAHMM W YCTPOICTBE
OCHOBAHUH N QyHIaMEHTOB HA MHOT0JIETHEMEP3JIbIX FPYHTAX

16.1 B npoexre ocHOBaHHH U (yHAGMEHTOB Ha MHOTONETHEMEP3bIX IPYHTAX JIOJIXKHBI
OBITh TIPENyCMOTPEHBI MEPOMPHSATHS, 00ECTIEUHBAIOIIME MPEAOTBPAIICHHE, MUHHMU3AIHIO
WIY JHUKBHIALUWIO BPEAHBIX K HEXKEIATEAbHBIX JKOJOTMYECKHX M CBS3aHHBIX C HUMHU
COLMAJIbHBIX, 9KOHOMUYECKUX U APYTUX NOCIEACTBHM.

16.2 DOkonoruueckue TpeOOBaHWs, YYMTBIBAEMble [MPU  TPOEKTHPOBAHWUM U
CTPOMTEJIBCTBE, OCHOBLIBAIOTCA HA PE3y/bTaTaX WH)KEHEPHO-IKOJOI'MUECKHX M3BbICKAHUH, B
KOTOPBIX JACTCA OLIEHKA COCTOSHHUA OKpY»KalOllel CpeAbl M NMPOTHO3 BO3AEHCTBUA Ha HeEe
oObekTa cTpouTenbeTBa. IlpaBuna MHAKEHEPHO-IKOJIOTHYECKHX ¥ MHIKECHEPHO-Te01e3UYECKHX
M3bICKaHUH [ CTPOUTENLCTBA cojepxaTes B [1] u [2].

16.3 Ilpornos Bo3neicTBUA Ha NMPUPOLHBIE YCIOBUS OCYLLECTBIACTCS HAa BECh MEPHON
CTPOWTENBCTBA M IKCILTYaTallMH 34aHUH 1 COOPYKEHUI W NOJKEH YCTaHaBIUBATS:

BO3MOXHOCTb M3MEHEHHs TEINJIOBOr0 peXMMa MHOTOJETHEMEP3JIBIX IPYHTOB paroHa
CTPOUTENLCTBA U NPUWIIECTAIONINX TEPPUTOPH BCICACTBHE HAPYIICHUH YCIOBUHN TemiooOMeHa
B pE€3yJIbTaTE CTPOUTENLCTBA U TEMIIEPATYPHOIO BO3AEHCTBHS B IIPOLIECCE IKCIUTyaTallUuy;
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U3MEHEHHS THAPOTEOJIOIMUECKUX YCIOBUH CTPOMTENBHOH IUIOLIAAKH B PpE3YJIbTaTe
NPOM3BOJACTBA  3€MISHBIX  paboT, BKIOYAs TYyTH  pasrpy3kd  IMOBEPXHOCTHBIX H
HaIMEP3.10THBIX BO/ MO BOJOOTBOAHBIM KaHalaM;

CTEMeHb aKTHMBU3aLMY OMNACHBIX KPUOTEHHBIX TPOLECCOB, B TOM YHCHAE: OCAAKH W
Ny4eHHEe TPYHTOB, TEPMOKAPCT, COMUPIIOKLIUA, TEPMOIPO3US U Ip.;

BO3MO>KHOCTb BO3HUKHOBEHHS CKIOHOBBIX MIPOLECCOB M 3a001auNBaHUs TEPPUTOPHH.

164 C y4eTOM pe3yJbTaTOB HHKEHEPHO-TEOJIOTHYECKHX HW3BICKAaHHH BhIOMpalOTCs
NPOEKTHbIE  pelleHUss U pa3pabaThlBAlOTCA  MEPONPHATHA IO  PEKyNbTHBALMH W
BOCCTAHOBJICHUIO OYBEHHO-PACTUTEIBHOTO CJIOsl, 3aCBINKE BBLIEMOK, TpaHIIEH W Kapbepos,
BBINOJAXVBAHUIO W ONEPHOBAHMIO CKJIOHOB M OTKOCOB, a TaKXe MO INPEHYNPEeKACHUIO
3pO3KH, TEPMOKAPCTa M MPOLECCOB Pa3MbIBa IPyHTa.

16.5 OcHOBHblE MEpONpHUATHS [0 OXPaHE OKpYXKalolled cpeasl NpH BO3BEACHHH
OCHOBaHMH ¥ (PYHIAMEHTOB Ha MHOTOJETHEMEDP3JIBIX FPYHTaX pa3palaThiBAlOTCA Ha CTaduH
TeXHHKO-3KOHOMHUYECKOT0 0O0CHOBaHMS.

16.6 IlpoekTtHas [OKyMEHTallUs Ha YCTPOMCTBO OCHOBaHMH M (YHZAMEHTOB Ha
MHOTOJIETHEMEP3NBIX I'PYHTaX Ha CTaMM IPOEKTa JOMKHA BK/IIOYATh OTIENBbHBIA pasmesn
«OxpaHa oOKpyXarolei cpeab».

16.7 IlpuctynaTe K MpOU3BOACTBY pabOT MO YCTPOWCTBY OCHOBaHMI M (YHAZBMEHTOB
nonyckaercs ToJbko npy Hainyun [TOC 1 npoekToB MHXEHEPHOH MOATOTOBKH W 3aHIMThI OT
OMacHbIX KPUOTCHHBIX MPOLECCOB KM MOATOIUIEHHS TEppUTOpHH (4.4), KOHKpPETHO
OTpaxarolux Bce 0COOEHHOCTH MEP3TIOTHO-TPYHTOBBIX YCI0BHH IJIOLIAAKH CTPOMTELCTRA.
[TpoekT opraHusalMy CTPOUTENBCTBA JOMKEH 00513aTEIbHO MPe/lycMaTpUBaTh TOYHBIE CPOKH
U 0COBGEHHOCTH NPOM3BOACTBa pabOT, a TaKXkKe MEpHI 110 BOCCTAHOBIICHUIO MMOBPEKAESHHBIX
YYaCTKOB [TOBEPXHOCTH TEPPUTOPUH CTPOUTENLCTBA.
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Hpuaoxkenue A
(obs3aTenbHOE)

Tepmunel u onpeaeeHus

B HacToseM cBoJe NpaBUil IPUMEHEHDI CIEAYIOIME TEPMHHBI C COOTBETCTBY OILIUMHU
OTIpeAeNEHUAMHU:

A.1 rpyar (ground, soil): ['opHble 1OpOAbI, MOYBHI, TEXHOT€HHbIE O0pPA30BAHUS,
peAcTaBasonMe co60H MHOTOKOMITOHEHTHYX) W MHOTOOOPa3HYyIO Ie0JOTHUECKY0 CUCTEMY
Y ABJsIolecs 00bEKTOM HHKEHEPHO-X03IHCTBEHHOH AEATENBHOCTH YEJIOBEKA.

['pyHTBI MOTYT CITYXKUTE: 1) MaTepuajoM OCHOBaHUS 3[JaHUH U COOPYKEHNUH;

2) cpeslo#t /1S pa3MeleHUs B HUX COOPYIKEHHUH;

3) MaTepHaIOM CaMoro COOPYKEHHS;

A2 rpyHT mep3abifi (frozen ground); ['pyHT, MMerOmMA OTpPHLATENBHYI HIH
HYJEBYIO TEMNEpaTypy, COAEPKalluil B CBOEM COCTAaBE BUIAMMbIC JIEJSHBIC BKJIIOYEHHS H
(M) NeA-UeMEHT U XapaKTePH3YIONIMACS KPHOTEHHBIMH CTPYKTYPHBIMHU CBA3AMH,

A.3 rpyHT MHoronerHemep3aniii (perennially frozen ground), cuHOHMM — rpyHT
BeyHOMep3ablid (permafrost ground): ['pyHT, HaxoaswWMHCS B MEP3JIOM COCTOSHUH
IIOCTOSIHHO B TEYEHHME TpeX U DoJiee JIeT; -

A.4 TpyHT ce30HHOMep3Jblii (ce30HHOTANBIA) (seasonally frozen ground): ['pyHrT,
HaXOJALMHICA B MEP3JIOM WM TajJOM COCTOSHHM NEPHOAMYECKH B TEUEHHE XOJIOZHOTO WJIM
TEMJIOro Ce30Ha;

A.5 rpyHt TBepaomep3aniit (hard frozen ground): JlucrepcHbIl IpyHT, MPOYHO
CLIEMEHTUPOBAHHBIN JIbJIOM, XapaKTepU3yeMblH OTHOCHTEIBbHO XPYNKUM pa3pyLICHHEM U
NIPaKTHYECKH HECXKMMAEMBIH 110/] BHEILIHEN HArpy3KOH;

A.6 rpyHT maacTH4HO-Mep3abii (plastic frozen ground): [lucnepcHbll IpyHT,
CLIEMEHTHPOBAHHBIA NbI0OM, HO 00JaNAOUIMI BA3KUMU CBOHCTBAMH M CHKAMAEMOCTBIO 110
BHEUIHEH HArpy3Kou;

A.7 rpynT myunnuctbift (frost-susceptible ground): /lucrniepcHsiil rpyHT, KOTOpBIH
P TIEPEXONE M3 TAJOr0 B MEP3JIOE COCTOSHUE YyBEIW4HMBaeTcs B 0ObeMe BCJEACTBHUE
00pa30oBaHUs KPUCTAIJIOB JIbJA U MMEET OTHOCHTEIbHYIO JehopMalli0 MOPO3HOTO MMyUYEeHHUS
Em 2 0,01;

A.8 sien (cuHOHMM — TPYHT aeasHoil) (ice): [Ipuponsoe obpaszoBanue, cocrosulee U3
KPHCTa/JIOB JIbJa C BO3MOXXHBIMM NpPHUMECSIMH OOJIOMOUYHOTO MaTepuana W OpraHuYecKoro
BetecTBa He Gosee 10 % (no ob6bemy), XapaKTepU3YIOLWEECH KPHOI€HHBIMU CTPYKTYPHBIMU
CBA3AMM,

A.9 cnoi cesonHoro orrauBanus (seasonal thawing layer): [ToBepxHocTHbIf ciiof
IpyHTa, OTTauBAIOLIMH JIETOM;

A.10 Temneparypa Hayana 3amep3anusn (orrausanusn) (freezing (thawing)
temperature): TemnepaTypa, MpyU KOTOPOH B MOpax rpyHTa MOABIAETCS (MCUE3aeT) Jel;

A.11 mopo3noe nyuenune rpyHtoB (frost heaving ground): Ilpouecc ysennyenus
obvema 1 nehopMHPOBaHUS AUCIIEPCHBIX TPYHTOB NP MPOMEP3aHUH;

A.12 tepmoxkaper (thermokarst): OOpazoBaHue NpocanovHbIX U NPOBAIBHBIX (HOpM
penbeda ¥ NOA3EMHBIX ITYCTOT BCIEACTBUE BBITAMBAHMSA MOJ3EMHOIO 1bJa MM OTTAUBAHUA
MEP3JI0TO IPyHTA;

A.13 Tepmodposus (thermoerosion): Pa3pylierne n BBIHOC OTTaWBarOIIMX M MEP3JIBIX
JUCTIEPCHBIX TPYHTOB M JIBJOB B PE3yJbTaTe TEIIOBOTO M MEXAHHYECKOIO BO3AEHCTBHUSA
BOJHBIX NIOTOKOB;
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A.14  conudpmoxkuua  (solifluction):  Cmemenne  (TeyeHue,  OMNOJ3AHME,
COCKaJIb3bIBAHHUE, CILTBIBH, OTIJILIBUHEI) OTTauBAIOILETO TepeyBIaXHEHHOTO
TOHKO.JUCIIEPCHOTO IPYHTA Ha CKIOHAX B Terloe Bpema CYTOK roja, o0yC.I0BICHHOE
CE30HHBIM MPOMEP3aHUEM U OTTaUBaHUEM.
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Ipniaoxenne b
(pexomenxyemoe)

PuznyeckHe U TEIVIOPH3INUECKHE XAPAKTEPHCTHKU MHOI0JIETHEMEP3JIbIX
rPYHTOB

b.1 B cocraB Qu3MyeCKHX M TEIUIOGUINYECKUX XAPAKTEPUCTHK, ONPEAENAEMBIX ISt
MHOTI'0JIETHEMEP3JIBIX TPYHTOB, BXOAAT:

a) CyMMapHas BJaXXHOCTb MEp3JI0ro rpyHta — Wi, M BI2XHOCTb MEP3JIOr0 IpyHTa,
PacroIOKEHHOT0 MEXY JIEAAHBIMH BKIIOUEHUAMU — Wp;

0) cymmapHas JIbIUCTOCTb MEP3I0r0 I'PYHTA iy, MpeAcTaBistolias coO0OH OTHOILEHHE
COJEpIKallerocst B MEpP3JIOM I'PYHTe 00beMa JibAa K 00beMY MEpP3JI0ro I'PyHTa U JIbJAMCTOCTh
IpyHTa 3a C4YeT BHAMMBIX JENSHBIX BKIIOYEHHH i;, NpeacTaBasdwooilas coboil OTHOLIEHWE
COAEpallerocs B MEP3JIOM TIpyHTe o0beMa BUAMMBIX JICISHBIX BKIIOUEHHH K 00bEMY
MEp3JI0r0 IPYHTAa;

B) CTENEHb 3aMOJIHEHNs 00BbEMa NOp MEP3JI0TO TPYHTA AbAOM U He3aMmep3lluel Bogod —
S, 101U €UHUIIBI;

I') TeMIIEpaTypa Havana 3amep3anus rpyHra — Iy °C;

1) BI@XHOCTh MEp3J10T0 IPYHTa 3a cUeT He3aMep3lier Boasl — W), 0N €MHULIBI;

¢) TerulopU3M4YecKe XapaKTCPUCTHKH IpyHTa (TEraonpoBoAHOCTh 4, Br/(M - °C)
obovemHas rertoemkocts C, JLk/(kr - °C));

’K) TEIIIOTa TassHUs JibJa (3aMep3aHus BOAbl) B IPYHTE — Ly,

3) CTeNeHb 3aCONEHHOCTH — Dyyy, %;

M) KOHLEHTPALMs OPOBOTO pacTBOPa — Cpy, A0JIM €AHHHLIBL,

k) 00beMHas crerneHs 3aTopGOBaHHOCTH — J, KO €AMHHULbL;

1) cTeneHb 3aTopPoBaHHOCTH — (G, 10/ €AMHULIbI.

b.2 CymmapHas BJaXXHOCTb MEP3/0T0 IpyHTa — W, U BAQXKHOCTH MEpP3J0ro rpyHTa,
PACIIOJIOKEHHOTO MEXIY JIEAAHBIMU BKIIOUEHUAMU — W, OrpeaessoTcs B COOTBETCTBHHU C
['OCT 5180.

b.3 CymmapHas nbIHCTOCTH MEP3JIOTO TPYHTA — lyy, JIBIUCTOCT MEP3J0ro rpyHTa 3a
CYET BKJIFOYEHUMH JIbJa — I;, M CTENEHb 3alloMHEHUsI 00beMa Mop MEp3/10ro IPyHTa JbJOM M
He3amep3iel Boj1oi — S, onpeaessitores B cooteercTBUM ¢ [OCT 25100.

b.4 [ox 3aconeHHOCTBI0 MOHMMAETCS HaMHMUYKME B MEP3JIOM IPYHTE BOJHOPACTBOPHUMBIX
coleil B TAaKOM KOJHMYECTBE, KOTOpOE CYLIECTBEHHO W3MEHSET MPOYHOCTHBIE U
Ae(hOpMaLMOHHBIE CBOMCTBA MPYHTOB.

CTeneHb 3acOIEHHOCTH TpyHTa Dgy, XapakTepU3yeT OTHOCHTEIbHOE COJCpXKaHHE B
IPYHTE BOAHOPACTBOPHUMEIX coJiel, e cieayet onpeaensts no ['OCT 25100 kak oTHOWIEHHE
MAcCChl COJIEH g K Macce CyXOH HaBECKH IpyHTa g, (BKJIIOUas MacCy COAEpXKalllUXcs B HEM
couneit) no popmyine

=

Dsar = (gs/ gd) 100. (B 1)

ITo crenenu 3aconeHHocTH Dy, TpyHTHI noapaspensior corjacHo I'OCT 25100,
Konuenrpauus noposoro pactsopa Cps XapaKTepU3yeT CTelleHb MHHEPAIU3alMH I'PYHTOBOM
Biary. Ee fomyckaetcs onpenensts rno dpopmyJe

Cps = D /(Dsal +100 W): (52)

rie W - BIaXHOCTh 3aCOJICHHOTO TpyHTa, NpUHMMaemas [JIsi TPYHTOB C JBAMCTOCTbIO
ii0r< 0,4 paBHOM Wiy, a C ifp > 0,4 paBHOH Wy,
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3acoNeHHble TPYHTBl B 3aBUCUMOCTH OT Mpeofjajarollero HOHHOIO COCTaBa
JETKOPAacTBOPUMBIX  COjieH  pa3jiensfroTcss MO TUMY  3aCONeHHs  Ha  MOpCKOM
KOHTHHEHTa bHbIA B cooTBeTcTBUM ¢ [OCT 25100.

b.5 Temneparypa Hauaja 3aMep3aHus IpyHTa Ip;  XapaKTE€pU3YeT TeMIepaTypy
Hepexojla TpyHTa M3 TajJoro B MEp3/oe COCTOSHHME. TemmepaTypy Haudana 3amep3aHus
HE3aCONIEHHBIX, 3aCOJEHHBIX U 3aTOP(OBAaHHbIX IPYHTOB CJELYET ONPEACIATh ONBITHBIM
nyTeM, a B CIyYasx TIpeLyCMOTPEHHBIX B 5.9 Temneparypy Hauajla 3aMep3aHus
HE3aCOJICHHBIX M 3aCOJEHHBIX TPYHTOB [ONMyCKaeTcs TnpuHuMarth no ¢opmyne (B.3) B
3aBHCHMOCTH OT BUJa IPYHTa U KOHLEHTPaLiH 1opoBoro pactsopa Cps:

Ty = A - B(53C,s + 40C,%), (5.3)

rae A — xo3QpPULKEHT, XapaKTepHU3yOLUK TeMIepaTypy Hayana 3aMep3aHMsl HE3aCONECHHOTO
rpyHta (Tabauua b.1);
B — xoapduumenT, 3aBUCAIMA OT THNA 3acofeHUs TpyHTa; B = 0 [id HE3aCONEHHBIX
I'PYHTOB; B = 1 juis TPyHTOB MOpPCKOro Tuma 3acojeHusi; 8 = 0,85 mns rpyHTOB
C KOHTMHEHTAJIbHBIM THIIOM 3aCOJICHHUS.

Tabnuua b.1 - Temnepatypa Hauana 3amep3aHUs HE3aCONEHHOI0 rpyHTa A

IpyuTh A,°C
[Teckn pasHbIx hpakuui -0,10
CynecH v neliesaTthbie MecKu -0,15
CyriamHok -0,20
'yt -0,25

3Hauenne Ty 1ns  3aTOphOBAHHBIX TPYHTOB CJEAyeT BhIOWpaTh MO BEJMYMHE
TEMIIEpaTypbl Havaja 3aMep3aHus TOr0 KOMMOHEHTA (TOpP(SHOrO WM MHHEPANBHOro), Y
KOTOpOro oHa BbiLe. BennunHa Ty i1 Topda npuseneHa B Tabauue b.2.

Tabaouua b.2 —PacuerHbie 3Ha4YeHHs] TemmnepaTtypbl Hauajda 3aMep3anumsi Ty

ans ropda

Tun ropda W ios, BOMH €XUHWLIBE Ty,°C
Cnabopasnoxusiuniica BepxoBoi 7,30 -0,14
5,90 -0,16

3,27 -0,25

1,64 -0,35

Cpeanepa31oxuBLIMACA BEPXOBOH 3,50 . =0,13
0,90 -0,20

b.6 BraxHocTh He3acOJEHHOT0, 3aCOJICHHOTO M 3aTOpGOBAHHOTO MEpP3JI0ro IPyHTa 3a
CUEeT He3aMep3ulel BoAbl W, ONpenenseTcs ONbITHRIM MyTeM. B ciyuasx rnmpeaycMOTpeHHBIX
B 5.9 111 HE3aCONEHHOI0 1 3aCOAEHHOTO MPYHTA, HAXOAALErocs B OXJIAXKAEHHOM COCTOSHHUH,
KOTIa TeMIlepaTypa I'PyHTa Bblll€ TeMmrepaTyphl Havana samepsanust (0 °C > T > Ty,
BeJIHUMHa W, NpUHUMaeETCs AN TPYHTOB C JIBAMCTOCTBIO iy < 0,4 paBHOH W, = Wiy,
a C iy > 0,4 papHoit W, = W,

JU1s HE3acOJICHHOTO W 3aCOJICHHOTO MEp3JIoro rpyHTra 3HaueHus W, nomyckaercs
onpenenars no ¢opmyne (b.4), npu ycroBuu, 4TO TeMIIEpaTypa IPYHTa HHXKE HIIM paBHA
Temnepatype Hauana 3amepsanus (T < Tiy), nocnenusis Haxoqurtes no ¢popmyne (b.3)
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W, =k,W,+nD,

sal »

(5.4

rie k, - kodxbduuneHt, npuHumacveii no Ttabauie B3 B 3aBHCHMOCTH  OT  4McIa
IJTACTHYHOCTH [, ¥ TEMIEPATYphl IPpyHTa 7}
W, — BIaXXHOCTB TPYHTA Ha TPaHHULIE TUIACTHYHOCTH (PacKaThIBAHMUS), 10U €AHHHIIBI;
Dy, ~ cTeneHb 3aCONEHHOCTH TPYHTA, JIONH €AHHHILIBL;
N - Ko>QOULMEHT, NpUHUMAEMblil paBHBIM O 18 HE3aCOJEHHBIX TPYHTOB M MO
tafmuue (b.4) 11 3aCONEHHEIX TPYHTOB, B 3aBUCHMOCTH OT YHCJa IIACTUYHOCTH [,
u Temneparypel TpyHTa 7, °C, ana Ttemneparyp 7 <-15°C BennunHa
N NpHHUMAETCs paBHOH 3HaueHnro 7 npu 7 =-15°C; ecnu BenuunHa W,
onpenesnenHas no popmyae (b.4), npesricut 3Hauenne W, torua W,,= Wy,

Ta6nuuna b.3 - PacyerHble 3HaueHns kodpduunenra ky

Yucno Koadpduuuenr £, npu tremneparype rpyura T, °C
I'pyHTB! T1aCTHUHOCTH 1,
e —— -0,3 | 0,5 ~1 -2 -3 -4 -6 -8 -10
Heckn 0| o 0 0 0
1,002 ' 0 0 0 0
Cynecu
0,02 <1,<0,07 0,601 0,50 | 0,40 0,35 0,32 0,30 0,28 10,26 | 0,25
C 0,07<1,<0,13 0,70 | 0,65 | 0,58 0,50 0,46 0,45 0,43 {10,411 0,40
YTIIMHKH
0,13<17,<£0,17 0,801 0,75 | 0,65 0,55 0,51 0,50 0,48 | 0,46 | 0,45
I'nuHe! 1,>0,17 0,98 | 0,92 | 0,80 0,68 0,63 0,60 0,58 [0,56]| 0,55

Ta6aunua b.4 - PacuerHble 3HaueHns KodppuuneHTa 1

Yucno Bennuuna koaduumenTa 1 ipu remneparype rpyura 7, °C
['pyHTBI TJIACTUUHOCTH I
. MOAM E/MHHLB! 03 -051 -1 -2 -3 4 -6 -8 (~10]|-I5
TTeckH U cyrecH [, < 0,02 210 160 75 1 34 [ 20 | 14 9 |65] 5 | 4
Cynecu 0,02 <1,<0,07 150 | 130 | 57 | 24 | 15 11 7 5 145135
Cyrnusku 0,07<1,<0,13 | 130 [ 103 | 44 | 19 | 11 | 8 | 55| 4 | 32|23
CyTnHHKY, ITHHB] 0,13 <, 102 70 | 34 | 17 | 95| 6.5 4 3 2,5 2

Pacuetnpie 3Hauenus W, mms topda u 3aTOpQOBAHHBIX T'DYHTOB, HAXOIAIMXCH B
OXJTaXXACHHOM COCTOSIHMM, KOT[la TeMIiepaTypa TpyHTa BBILE TeMIepaTypbl Hauana
samep3atus (0 °C > T > Ty), npuHUMAIOTCA JUIS TPYHTOB C JABAMCTOCTBIO iy, < 0,4 paBHO#H
Wo = Wi, acin> 0,4 pasHoit W, = W,

Hnst Mepaneix Topda M 3aTOpOBAaHHBIX TPYHTOB 3HaueHuss W, [omyckaercs
onpedenste no Qopmyne (b.5) B 3aBucumocTH OT cTeneHu 3aropdosanHocTH J (monu
e[IMHULGI) W TeMnepaTyphl I, NPH YCIOBHH, YTO TEMIIEPATYpa IPyHT4 HIDKE WM paBHa
Temrepatype Havaja samepsanus (1< 7))

W, =¥ /1", (B.5)

rae ¥ — napamerp, 3aBUCAIIMH OT 06BEMHOM CTENEHH 3aTOPPOBAHHOCTH J, IPUHUMAETCS TI0
tabmune B.5.
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Tabnuua b.5—Pacuernbie 3HaueHus kodppuuuenta ¥

Tun rpyura Y. rpaz1’
Topd 1,6
Cynecuatble 3aTOPOOBAHHBIE IPYHTHI 1,67J-0,1
CyrinHuCcTIe 3aTOPPOBAHHbBIE TPYHTHI 1,6 J

5.7 Terutohusnyeckue XapakTePHCTHKY IPYHTOB: KOIQHULHMEHT TENIONPOBOAHOCTH A,
obbemHas TermoeMKocTh C u KO3(QGOUUMEHT TEeMIepaTypONpOBOJHOCTH @ ONpEesoTCs
ONBITHBIM IyTeM. B ciydasx, Npe ycCMOTPEeHHBIX B 5.9, 3HaueHust 00bEMHON TEINIOEMKOCTH
3aCOJICHHBIX M HE3aCOJICHHEIX IPYHTOB B TalIOM, oXJaxaeHHOM Cy U Mep3iaoMm Cr cOCTOSHHAX
JOMyCKaeTCsl paccYuThiBaTh 1o Qopmynam b.6-b9 B 3aBucHMOCTH OT yOEILHOH
TEIJIOEMKOCTH ~ ckejeTa IpyHTa Cp, TEMIEPaTypHOW M KOHLEHTPALMOHHOHW 3aBUCUMOCTAX
yIeJIbHON TeM10eMKOCTH Hesamepiuer Boasl Cy, W sbna Cj, BIAXKHOCTH Wy, TEMIIEPATYPHO#H
¥ KOHLICHTPAIIMOHHOH 3aBHCHMOCTH BJIAXKHOCTH 3a cYeT He3amep3lued Boasl W), MIOTHOCTH
CKeJieTa IPYHTA Py, M TEMIIEPATYPBI HAUaANa €ro 3aMep3anus Ty

Jlust HE3acONEHHBIX TPYHTOB, HAXOMSLUMXCS B TajaoM W OXJaXAECHHOM COCTOSHUSX,
KOTJ1a TeMIlepaTypa I'pyHTa BbIllie TemriepaTyps! Hauana 3amepsanus (7 > Tyy), seanunna Cy,
HaxoauTes 1o popmyiie (b.6)

Cth = (Cp t+ Cleot) Pd.ths (56)

rne C, npuHuMaeTcs mno Tabmuue b.6; s He3acoNeHHBIX IPYHTOB M Topda
C, = 4200 JIx/(xr - °C), a Ty Haxomutcs no Tabnuue b.2; 11g 3aCONEHHBIX TPYHTOB B
oxnaxaeHnoM coctosnun (0 °C > T > Ty Tyronpenensercs no dopmyae (b.3), a ennuuna
C,. paccuutsiBaercs no opmysne (b.7)

Cy = Cy — 45500, (b.7)
rae C,, — yAe/AbHAs TEMJI0EMKOCTh MopoBoro pacrsopa, x/(kr - °C), onpejenserca mno

tadbnvue (b.7.);
Cps — KOHILEHTPALMs  [OPOBOTO  PAacTBOPA, HOJM  €IMHHMLbIL,  ONPEAeNseTess 110

bopmyite (b.2).
Ta6nvua b.6— PacueTHble 3HaYeHHs yAeIbHOH TeMJ0eMKOCTH cKeseTa rpyHTos G
I'pynTHI ITecox Cynecs Prina v — Topd "
CYTJIHHOK HHU3WHHBIX BEPXOBOH
Cpy x/(xr - °C) 750 850 950 | 1920 1680

Ta6nnua b.7 —PacuerHble 3HAueHHs] TeMNepaTypHO#i 3aBHCHMOCTH YAEAbLHOM
TeNnJI0eMKOCTH nopoBoro pacreopa C,, '

T.°C C. Jx/(xr + °C) T, °C C.,... Jx/(xr - °C) T, °C C.» Jx/(xr - °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
0,8 4030 -5,2 3800 -17,0 3440
-1,0 4010 —6,0 3700 -18,0 3430
-1,2 3990 -6,8 3670 -19,0 3410
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Oxonuanue mabnuyor b.7

T °C Cuw JI/(xr - °C) T, °C C\n Jx/(xr - °C) T, °C Cor Jx/(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
=20 3920 -11,0 3550

2.4 3900 -12,0 3520

JIns He3acoEHHBIX TPYHTOB W Topda B MEp3JIOM COCTOSHWM ITIPH YCJIOBMH, YTO
TeMIlepaTypa IPyHTa HWKE MM PaBHa TemrnepaType Hauaia 3amepsanus (T < Ty, BeTnyMHA
Cruaxoaurcs no gopmyiie

Cf = [Cp +Co W, + G (VVtoz - Ww)] Pdys, (BS)
raoe W, paccuntsiBaercs no gopmyie (b.4), a C; — no popmyse
Ci=2120+78T. (b.9)

JIns 3acOJEHHBIX TPYHTOB B MEp3JIOM COCTOSHMM, NpH YCJOBWM, YTO Temrieparypa
IPYHTa HHKE MJIM paBHa TeMIiepaType Havana samepsanus (7T < T)y), BennunHa C; HaXORUTCH
no dopmyne

Cf = [Cp + Cw W+ Ci (Vth - Ww)]pd.lhlf, ( ElO)

rae W, paccuntbiBaetcs no gpopmyse (b.4), C,. — no dopmye (b.7), a C; - no dopmyae (b.9).

3HaueHnst 0OOBEMHON TENI0EMKOCTH 3aTOPPOBAHHBIX 'PYHTOB B TAJIOM M OXJIAXACHHOM
Cin v mep3iiom Cr COCTOAHMSIX JOIyCKaeTes paccuuThiBath mo dopmynam (B.11, B.12) B
3aBHCUMOCTH OT y/JI€JIbHOM TEMIOEMKOCTH MUHEPATBHOH Cppy 1 TOpDSAHON Cpy cOCTABAAIOILEH
OpraHo-MHHEPANBbHOIO CKEJIETa TPYHTA, yAJIbHOH TEMNOEMKOCTH Heszamepluei Boasl Cy, M
nmpaa C,, BecoBOW (MaccoBoi) noaM Topda B 3aropdoBaHHOM TpyHTe (G, CyMMapHOH
BIQKHOCTH Wo;, BIAXKHOCTH 3@ CYET He3amepslled Boabl W, NMIOTHOCTH CKejleTa IpyHTa
Pd.hs ¥ TEMIIEPATYPBI Hauana ero 3aMep3anns Iy

1 3aTOpOBAaHHBIX T'PYHTOB, HaXOAAMIMXCA B TajOM M OXJIXJCHHOM COCTOSHHH,
KOTZa TeMIIEpaTypa IPyHTa Bbllle TeMIepaTypbl Hauana 3amepsanus (I >T) Benuunna Cy,
HAXOOUTCS N0 popMy.Jie '

Cth = [Cp.M (1 - G) + Cpg G +Cw Wtot] Pd,ehs (Bl 1)

rAe ylesnbHas TEMIOEMKOCTh MHHepanbHoro ckenera Cpy, M TOpda C,pe HAXOMUTCA MO
tabnuue b.6; C,, = 4200 dx/(xr - °C).

Hnsa  3aTOpQOBAHHBIX TIPYHTOB, HaXOMAIUMXCA B MEP3JIOM COCTOSHHM, KOTaa
TEMIIepaTypa IPyHTa HKXKE MIIM paBHa TeMnepaType Havana 3amep3anus (I < Tjy), BeTH4MHa
CrHaxomurcs 1o popmyie

Cf= [CpM (1 - G) + Cng +Cw Ww+ Ci (VV,O, - Ww)] Pdf ‘ (Blz)

rae W, paccunrteiBaercs o gopmyne (b.5), C,, = 4200 Jx/(xr - K), a C; — no dopmyune (b.9).

B cayusasx, npenycmorpeHHblx B 5.9, 3Hauenuie xodPdHULMEHTa TEIIONPOBOAHOCTH
HE3aCOJICHHBIX, 3aCOJNIEHHBIX M 3aTOP(OBAHHBIX I'PYHTOB B TalOM Ay U MEP3IOM Ag, (B4
nnanasoHa temnepatryp Hwke I < —15°C) cocrosHum mnpuBencHbl B Tabiuue b.§, B

3aBUCHMOCTH OT BJIaXKHOCTH Wo, TUIOTHOCTH CKEJIETA TPYHTA Py s M CTEIICHH 3aCONEHHOCTH
cornacuo I'OCT 25100.
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(T £-15 °C) cocTosianm
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Ko duument TemionposoasHocTd rpyHTos A, Bt /(M- °C)

118 Ads

1,34
0,70
0,41

siHnesoddoLeg

Ak
0,81
0,40
0,23

0.12 | 023

1.33
f 0.52

0,81
0,23
0,93
0,41
0,93

1,39
0,70
139

QITHHOIFOIBEOHIIH))

Ay

1.59
1,50
1,36
1L,10

QI9HHAL0oREIHTd)

1,65
1,56
1,46
1,20

JIIHHaL 0dBEOQRBL D)

1,68
1,59
1,50
1,23

CyYTTUHKM ¥ CJHHBI
CTeneHb 3aCONEHHOCTH

2,10
2.00
1.90

1.80
1,76
1,65
1,58
1,31

Hezaconenubie

1,57
1,57
1,45
1,33
1,10

QIMHHIIIOJBEOHILH )

1,88
1.73
1,48

S19HHAL0dBEAHTad )

1,91
1,78
1,53

SITHH3K0JBLOQRBL )

1.95
1,81
1,58

Cynecu nbiiieBartbie
CTreneHb 3aCOIeHHOCTH

2,16

2,14
2,10

2,02
2,00
1,98
1,84
1,63

Hezaconeunbie

1,80
1,74
1,57
1,33

QI9YHHOIOJBEOHIUND)

2,08
1,82

319HHAL0OREIHT )

2,21
1,50

QITHHAr0dLEOQRYD)

2,37
2,00

TTecku pazHoit MIOTHOCTH
CreneHb 3aCONECHHOCTH

2,48
2,09

He3saconeHHblie

}wh

1,91
1,57

- 'U ‘IOIA/‘
“‘eLHAdI 9Lo0H¥ELE KBHARWAAD

9,0
6,0
4.0

4,0
2,0

2,0
2,0

1,0
0,60

0,40
0,35
0,30
0,25
0,20

g wp
JM/HY P HPd
BLHAdI 0J0XAD 9LIOHLOUT |

1,0
1,0
1,0
1,0
2,0
2,0

3,0
4,0
7,0

10,0

12,0
14,0
14,0
14,0
14,0
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Jas HAXOXKACHHUS BEIMYMHBI Ay Y HE3ACOJEHHBIX M 3aCONICHHBIX TPYHTOB B MEP3JIOM
COCTOSIHUM B nnanaszone temnepatyp Ty > T > T, rae T, = ~15 °C MOXHO HMCNONb30BaTh
COOTHOILIEHHE

Ar =K gn= (i = Aan) [Woo (D) = Wil Ti))/ [Wior = Was (T, (b.13)

rae Ay u Ag, HaxopsTes no tabmaue B.8, W, (T) u W, (T,,) onpenensiores no dopmyie (b.4)
JUIs He3acoNeHHbIX rpyHTOB 1pu N = 0, a Ty — o Gopmyrne (B.3) A/ HE3aCOICHHBIX TPYHTOB
npu B=0.

B cryyasx, NPeJlyCMOTPEHHBIX B 5.9, 3HAYECHHUE KO PHULHEHT
TEMIIEPATYPONPOBOAHOCTH g (M?/C) ANA HE3aCONECHHBIX, 3aCOJEHHBIX M 3aTOPhOBAHHBIX
IPYHTOB HaXOIUTCA 110 hopmyne

a=x1/C,, (B.14)

rae BenuuMHbl KOdDQULMEHTa TEIUIONPOBOAHOCTH A M o0beMHOH Tennoemxoctd C,
HAaXOJSTCA B COOTBETCTBUM C YKa3aHUSIMH, TPUBEACHHBIMU B B.7.

5.8 Benuuuna oO6bEMHOH TEMIOTH 3aMep3aHus (TasHus) TpyHTa L, (IL)K/M3)
MPUHUMAETCA PABHOM KOJMYECTBY TEIIOTHl, HEOOXOAMMON ANA 3amep3aHus BOAbI (TasHUA
Nbja) B ¢IMHHKLE 00beMa IpyHTa U onipeaesseTcs rno hopmyJe

Lv = LO [Wlot - Ww] Pd.thf (B 1 5)

rae Lo =3,35-10° (JLx/kr) — 3HadeHHe yaelbHOH TeM10Thl $Ha30BbIX MPEBPAILCHUH BOAA—ICH;
BeMUMHA W, Uit HE3aCONEHHBIX, 3aCOIEHHBIX U 3aTOPHOBAHHBIX
IPYHTOB  HAaXOAMTC B  COOTBETCTBHM  C  YKa3aHHAMH,
npuBeeHHBIMH B B.6 mpu ycaosuu Ty 2 T, 30eCh Thr HAXOAUTCH
B COOTBETCTBMM C YKa3aHUAMH, TMPUBEACHHBIMM B b.5.
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Ipunoxenue B
(pexomenayemoe)

Pacuernble 3HaYeHUSA NPOYHOCTHBIX XAPAKTCPUCTHK MEP3JIbIX TPYHTOB

B.1 PacyetHbie 1aBneHHs Ha MEP3JIbIe IPYHTHI R, PACHETHBIE CONMPOTUBIIEHHS MEP3IbIX
FPYHTOB W TPYHTOBBIX PaCTBOPOB CABUIY [0 [IOBEPXHOCTAM CMEp3aHUs QYHAAMEHTOB Ry u
PacyeTHRIC CONPOTUBICHMS MEP3JIBIX IPYHTOB CABHIY IO IPYHTY HJIM FPYHTOBOMY pacTBOpY
Ry, onpenensioTcs ONBITHEIM NyTeMm. [lpu  onpemeneHuy 3HadeHuit R, Ry Ry B
71a0OpaTOPHBIX YCJIOBMSIX CJICAYET IIPOM3BOJAHTL HMCIBITAHHA HA CABHI B CHELHATbHBIX
npuGopax — s ompeneneHus R, U Ry M Ha OJHOOCHOE CXKATHE MM HA BABIUBAHHE
HIAPUKOBOTO ITaMIa — IS ofpeaesieHus R.

ITpu onpenenenyn Ryr 111epOX0BATOCTh OBEPXHOCTH, [0 KOTOPOH NPOM3BOINTCS CABHT
cmepswerocss B Hed oOpasua TIpyHTa, JoxHA OBITH Takoll e, kak  (QYHAaMEHTOB,
NPUMEHAEMBIX B CTPOUTEIbCTBE.

B.2 Ilpu OTCYTCTBHM ONBITHBIX J@HHBIX 10MYCKAETCS MPUHAMATD 3HAUCHHUS R, Rayv Ry
no tabnuuam B.1-B.11.

PacueTHble naB/IeHNs Ha Mep3Ible TPYHTHI R 1101 HIXKHHUM KOHLIOM CBaH IPHHUMAIOTCS
o tabnuue B.1, nox mogowsoi cronbuaroro dynaamenta — no tabnuue B.2, 1ms Mep3nbix
FPYHTOB ¢ KOHTHHEHTAJIBHBIM THIIOM 3aCOJIEHHs — 110 Tabnuue B.S, aas Mepaabix rpyHToB ¢
MODCKHM THUIIOM 3acojienus — no tadbauuam B.7 u B.8, nis neaa — no rabaunue B.10, aas
3aTOp(QOBAHHBIX MEP3/bIX TPYHTOB — 110 Tabnuue B.11.

PacueTHble CONPOTHMBIEHHS MEP3NBIX I'DYHTOB M IPYHTOBBIX PAaCTBOPOB CABUTY MO
MOBEPXHOCTAM CMep3aHust (QyHAaMEHTOB NpuHHMMatoTcs no Ttabmuue B.3, mis mepsnsix
3aCOJIEHHBIX TPYHTOB C KOHTMHEHTaJbHBIM THUIIOM 3acosieHus — no Ttabnuue B.6, mis
MEP3JBIX TPYHTOB C MOPCKMM THNOM 3acojieHus — mno Tabianue B.9,  Mepsibix
3aTOp(QOBAHHBIX IPYHTOB — 110 Tabnuue B.11.

PacuerHble COMPOTHB/ICHHS MEP3NBIX TPYHTOB CABHIY IO IPYHTY HIH I'DYHTOBOMY
pacTBopy Ry npunnmarotcst o Tabmuue B.4, 16208 10 rpyHTOBOMY pactopy R — MO
Tadmue B.10, Mepasix 3aTophoBaHHBIX IPYHTOB MO 'PYHTY HIH [PYHTOBOMY PACTBODY — I10
tabmuue  B.12. 3HayeHns pacueTHBIX COMPOTHBICHUN  Mep3ibix IPYHTOB  Kak
KOHTHHCHTA/ILHOTO, TaK W MOPCKOTO THIA 3aCOJIEHHs, CABHMTY TO IPYHTY WM IPyHTOBOMY
pacTBOpy Ry, A0TYCKAETCS NPUHUMATH PABHBIMU Ry, = Ry ¢ yuetom B .4,

B.3 3uauenns R, B Ttabmuuax B.3, B.6, B9 u B.12 CIEAYyET YMHOXaTh Ha
KOY(QOHULUHMEHT Y,z 3aBUCAIMH OT BHIa TOBEPXHOCTH CMEP3aHUs ¥ [IPUHHAMAEMBIH PaBHBIM:

JU1s OETOHHEIX OBEPXHOCTEH (yHAAMEHTOB, U3TOTOBAAEMBIX B METAINYECKOM

(0T 0} L ST 1,0
AJ15 ACPCBSIHHBIX 1I0BEPXHOCTEN, HE 00pabOTaHHBIX MACISAHBIMU aHTHCENTHKAMM ..... 1,0
AJI IEPEBSHHBIX ITOBEPXHOCTEN, 00pabOTaHHBIX MACASHBIMH aHTUCENTHKAMY .......... 0,9
AJISL METAJLTHYECKHUX MMOBEPXHOCTEH U3 TOPAYEKATAHOTO MPOKATA ..vvvrvvveivrarencveereasn. 0,7

B.4 3uauenus Ry B Tabmuuax B.4 u B.9 cnexyer ymHOKaTh Ha KoIQ(HUHEHT Y,
paBHbI:
uist OypoHaOuBHBIX cBail ¢ Jo0aBeHHEM B GETOH TPOTHBOMOPO3HBIX XHMUUECKUX

(10T o) OO OO SRR 0,7
1J1s BCeX BMJIOB ¢BaM Npy JbAUCTOCTH IPYHTA 0,2 < 5, S 0,4, 0,9
B OCTATBHBIX CIIYHAMX tvvvvervrreeereserssrerverseisonrneesermssssreseesessesesosonsastessesssssessessssssssssssssossssess 1,0

[ITpumeuvanne ~Ilpu codueTanmm nBYX ICPEUHCICHHEIX B B.4 ycnosuit koobduuMeHT Yy
HpuHUMaeTCs pasHbIM 0,6.
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B.5 Mep3snbie 3acofieHHbIE TPYHTH! B 3aBUCUMOCTH OT Npeo0iaJaioniero XuMu4ecKoro
COCTaBa COJICH BBUICISIOTCA 110 TUIlYy 3aCOMEHHS — KOHTUHEHTATBHOMY WJIM MOPCKOMY — B
cootrBercTBHU ¢ TOCT 25100.

Ta6nwnua B.l — PacueTHble AaB/jieHHsi HA Mep3Jble He3acOJICHHbIe TPYHTbI R moa
HYOKHUM KOHIIOM CBau

[irybuna Pacuernbie nasaenus R, kIla, npu temnepatype rpyHTa, °C
[pynrst [IOrpyKeHN
P oot 17031051 <1 |-1s| 2 |25 3 |-35] 4| 6| -8 |10
Ilpu apaucrocTH
;<0,2:
1 Kpynno- ITpn mo6o# [250013000{3500|400014300(4500(4800{5300{5800|6300]6800|7300
007I0MOYHEIE rnybuse
2 Tlecku kpymnHble Toxe (150011800{2100]2400(2500(2700|2800|310013400;3700(4600|5500
Y CpeJIHEH
KpYIHOCTH
3 Ileckn MenKue U 3-5 850 [1300{1400{1500{1700{1900{1900|2000|2100{2600{3000{3500
NbL1CBATHIC 10 1000{1550[1650{1750]|2000/2100{2200{2300/2500{3000{3500{4000
15 n 6onee |110011700/1800/1900(2200|23002400|2500{2700{3300|3800/4300
4 Cynecn 3-5 750 | 850 {1100{1200/1300|1400|1500{1700]1800|2300|2700;3000
10 850 | 950 |1250{1350{1450(16001700|1900{2000|2600|3000{3500
15 u 6onee | 950 {1050/1400{1500|1600{18001900|2100{2200(2900|3400;3900
5 CyrauHkd 3-5 650 | 750 | 850 | 950 {1100{1200{1300/1400|1500|1800{2300|2800
TJTHHBL 10 800 | 850 | 950 {1100{1250{1350/1450!1600|17002000{2600|3000
15 u 6onee | 900 | 950 |1100{1250[1400]1500{1600{1800/1900/2200|2900{3500
[1pu npaucroctn
TPYHTOB
02<i,204
3-§ 400 | 500 | 600 | 750 | 850 | 950 |1000]/1100{1150}1500]1600|1700
6 Bee Buan! 10 450 1 550 700 | 800 | 900 11000{1050{1150{1250{1600{1700{1800
TPYHTOB, 15 u Gonee | 550 | 600 | 750 | 850 | 950 {1050]1100|1300{1350{17001800|1900
YKa3aHHbIE
B 1103. 1-5

Tabnuua B2 —PacuyerHble JaB/ieHHsI HA Mep3Jible He3acoJeHHbie I'PYHThI R noa
NoAOIBOM CTON0UATOrO PyHIaMEHTA

Pacuetnsie naBnenns R, klla, npu Temneparype rpysTta, °C
-031-05| -1 |-1,5] -2 |-25} -3 |-35| 4 -6 | -8 | -10

pynTe!

Ilpu neaucrocTu
rpyHTOB /; < 0,2:
1 Kpymnso- 550 950 {1250 {1450 |1600 [1800 {1950 2000 j2200 |2600 {2950 (3300
00NOMOYHBIE H TIECKU
KpYMHBIE U CPEHEN
KpPYNHOCTH

2 Ileckn MenKue U 450 |700 {900 1100 [1300 {1400 |1600 1700 {1800 |2200 {2550 |2850

HbLICBATHIC
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Oxonyanue mabnuyot B.2 Oxonuanue mabauyer B.5
| SR ! Pacuernsie aar1enus R, klla, npu remmnepatype rpyuta, °C PacueTHbie fasnenus R, Kﬂfyi, [IpH TEMIICPATYDE TPYHTA, °C
P 0305 ] <1 |15 <2 [ 25| 3 35 4 ] 6 | -8 <0 | 3acoaeHHoCt -1 ] i) ; 3 | 4
3 Cymecn 300 |500 (700 (800 (1050 (1150 {1300 1400 {1500 {1900 |2250 {2500 i eryHI/a Tybuna norpyxenus csan, M
i saly /0
4 Cyrmunxn u bmmer 1250 1450 550|650 800|900 |1000 [1100 1200 [1550 |1900 2200 ! ’ 35010 | 21 as |10 | PP 3s | o o'l |0 ol
1 JIbINCTOCTH 0Jiee ooJIee oJiee 0JIee
pu . CyranHku
TpyTon ;2 0.2: ;’ 02 450 | 500 | 650 | 700 | 800 | 950 | 950 | 1050 ] 1200 | 1150] 1300 1400
, 200 {300 400 |500 (600 (700 (750 (850 (950 {1250 (1550 {1750 .
3121?2}1]3:;11?;22}3”??4 0,5 150 | 250 | 450 | 350 | 450 | 550 | 550 | 650 | 750 | 750 | 850 | 1000
7 0,75 - - - 1200 | 250 | 350 | 350 | 450 | 550 | 600 | 600 | 750
TaO6nuua B.3 —PacueTHble CONPOTHUBJECHHS MeEpP3JbIX HE3ACOJEHHbIX TIPYHTOB 1,0 - — - | 150 | 200 | 300 | 300 | 350 | 450 | 400 | 500 | 650
¥ FPYHTOBBIX PACTBOPOB CABHTY MO MOBEPXHOCTH CMep3aHus R, [Ipumeuanue —3nauenne R nog nojgowmwsod croabuaroro diyHaaMeHTa JOIMYCKAETC NIPHHUMATH

63

— PacacTiLiG conpoTABIGHNA Ry, KI1a, MW ToMIepaTyYpe TpyHTa, °C 1o HacTosieH Tabmuue kax ans cBai riyGHHON norpyxedns 3-5 M.
03 1-05| -1 | -1,5| -2 |-25] -3 |-35| 4 -6 -8 | -10 !
TTHHUCTBIE 40 60 100 | 130 150 | 180 | 200 | 230 | 250 | 300 | 340 | 380 ; Tabnu aa B.6 — PacuerHble CONMPOTHBJICHHA MEP3JibIX I'PYHTOB ¢ KOHTHHEHTA/IbHbIM
Mecuanble 50 | 80 | 130 | 160 [ 200 | 230 | 260 | 290 | 330 | 380 | 440 | 500 THNIOM 33CO.NEHHS CABHIY 110 OBEPXHOCTSM CMEP3AHHS Ry
M3BecTKOBO- 60 | 90 | 160 | 200 | 230 | 260 | 280 | 300 | 350 | 400 | 460 | 520 3aCcONEHHOCTL TPYHTa Pacuernbie conpoTusnennn R,; klla, npu remneparype rpyHra, °C
recuaHbli pacTBop Dya1, % -1 i -2 | -3 | —4
IlpuwsMedanue ~ 3HaueHne R, ANA M3BECTKOBO-NECUAHOTO DACTBOpA AaHBI JUIS PACcTBOpA [Tecku Menkue v cpeanne
CAEAYIOLEro COCTaBa: Ha | M’ pacTBOpa mnecka CpeAHe3epHUCTOro — 820 J1, U3BECTKOBOTD TECTa NMIOTHOCTHIO § 0,1 70 110 150 190
1,4 r/em’ - 300 J, Boasl — 230 u1; ocaika KoHyca — 1012 cm. Tlpu apyrux cocraBax M3BECTKOBO-NECHYAHOTO 0,2 50 30 110 140
pacTBOpa, a TAKKe U1 LEMEHTHO-TIECHAHOr0 PAaCcTBOPa 3HAYEHNsA R,y OTIPEAEIIOTCA OIBITHBIM Iy TEM. 03 m 0 % 120
0,5 - 50 80 100
Tabnuna B4 —PacueTHble CONPOTHBJIEHHS MEP3JIbIX HE3ACOJIEHHbIX TPYHTOB Cymecn
CABHUTY IO FPYHTY HJIM TPYHTOBOMY pPacTBopy Ry, o NE 5 3 5 570
Cpyws: e Pajqumf ,;IaBHei[;ﬂ RS}IZKI;a, n;ilg Tewj;psarype‘:‘zpyma%c ~ — 03 60 90 130 170
’ d > : > 0,5 30 60 100 130
[lecuansble 80 120 | 170 | 210 | 240 | 270 | 300 | 320 | 340 | 420 | 480 | 540 5 1.0 ~ — 30 80
[ uHUCTBIE 50 80 | 120 | 150 | 170 | 190 | 210 | 230 | 250 | 300 | 340 | 380 Cyrmnxn
0,2 60 100 130 180
Tabnuuna B.5 —PacuerHble JaBJIEHHs HA Mep3Jible TPYHTBI ¢ KOHTHHEHTAJbHbIM 03 30 50 30 20
THUIOM 3acoJieHus R noa HUKHHUM KOHUOM CBau 0’75 73 45 20 110
Pacuernsie nasnenns R, klla, npu temneparype rpynra, °C 1,0 20 40 70 100
3aCONIEHHOCTE -1 [ -2 ] -3 ] -4
prﬂza [rybuna norpy:xexus cau, M
P [0 [ s [0 [ 5 [0 ] 5 | 0 [ o
TTeckn MeKHE H CPERHUE
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
Cynecn
0,15 550 | 650 | 750 | 800 | 950 {1050 1050|1200 | 1350 1350 1550 1700
0,3 300 | 350 | 450 | 550 | 650 | 800 | 750 | 900 | 1050 | 1000 | 1150 | 1300
0,5 - - - 300 | 350 | 450 | 450 | 550 | 650 | 650 | 750 900
1,0 - - - - - - 200 | 250 | 350 | 350 | 450 550 |
62 i
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Oxonuanue mabauyer B.7
Tab6awnua B.7 — Pacyernpie paBiaeHuss R Ha Mepsiable 3aCOJIEGHHbIE TPYHTHI

¢ MOPCKMM THIIOM 32CO;IEHHUS 10 HUKHUM KOHLIOM CBaH ' 3acosIeHHOCTD Fry6una Pacuernsie napnenus R, klla, npu Temnepatype rpysTa, °C
_ rpyuta D% | norpyxexus ceai, v 1 l ) | 3 { 4 } 6
3aco/IeHHOCTh I'nyGuna PacueTnsle nasnenus R, klla, npu Temneparype rpyHTa, °C i CyTNMHKH TSKENBIE H TIHHbI
pyia Doy % | vorpywempiosafiom | L [ 2 | 3 | 4 | 6 A 02 516 600 830 1010 1190 1550
ITecku MesIKue ¥ MBIIEBATHIE * 0’3 nooree 480 660 840 1010 1390
0,1 3-5 340 480 600 740 800 : 0.5 - 460 600 780 1120
0,2 to—= 260 360 390 450 ! 0,8 _ 350 460 600 790
0,3 - - 190 270 350 g 1,0 - 330 420 570 660
0,5 - - - 230 270 12 - - 370 510 630
0,1 10 450 590 710 850 910 ; 1,5 _ - 330 460 600
0,2 - 310 460 500 560
0,3 - - 300 380 460 Ta6nuua B.8 —Pacuernbie paBaenusi R Ha Mep3ible 3aCOJIEHHblE TPYHTBI
0,5 - _ - 340 330 | ¢ MOPCKMM THIOM 3aCOJICHUA noa MOAOMIBOM cToJ04aTOrO
0,1 15 1 Gonee 550 690 810 950 1210 byHiaMeHT
0,2 - 470 570 600 660 :
0,3 _ _ 400 480 560 3aCONeHHOCTh Pacuernsie nasnenns R, klla, npu Temneparype rpysra, °C
0,5 - - - 440 480 rpynTa, e, % = 3 4 ] -6
'CyrICCb ‘ Ilecky MeJIKHE U IblIEBATHIE
0,15 3-5 730 1050 1150 1430 1620 0,03 1000 1210 1460 1710 2270
0,2 450 750 1000 1180 1310 0,05 530 780 920 1100 1280
0,3 270 580 730 800 880 0,10 260 400 520 760 1000
0,5 - 220 280 360 450 0,15 250 430 560 660 740
8’?5 10 770 T {150 1144700 12656% .20 - 20 280 cal Al
0,2 490 790 1040 1220 1350 g’ig — - 110 i?g ?;8
0,3 310 620 770 840 920 ’
0,5 - 260 320 400 490 Cynecn
0.8 _ - - 180 290 0,05 980 1260 1450 | 1630 1750
0,15 15 u Gonee 840 1160 1260 1540 1730 0,10 830 1210 1400 1580 1680
0,2 650 960 1200 1380 1510 : 0,15 660 980 1080 1360 1550
0,3 470 780 930 1000 1080 i 0,20 380 680 930 1110 1240
0,5 - 420 470 560 6350 0,30 200 510 660 730 810
0.8 - - - 340 450 0,50 B 150 200 250 380
CyrJIMHKH TAXEITBIE W TIIMHbI 0.80 — - = 70 180
0,2 3-5 410 640 820 1000 1360 ST ——
o3 290 b o o o 0.05 520 790 1030 1530 1750
08 _ 160 270 410 600 0,10 430 680 960 1170 1490
1.0 _ 140 230 370 470 0,20 250 590 740 1030 1400
1,2 - - 180 320 440 0,3 110 370 640 880 1260
15 - - 150 270 410 0,5 - 100 410 610 860
0,2 10 510 740 920 1100 1460 0,8 _ _ 160 280 440
0,3 390 570 750 920 1300 L0 - - 700 T30 370
0,5 - 370 510 690 1030 = — - ~ - 520
0,8 - 260 370 510 700 ’
1,0 - 240 330 480 570 1.5 - - - - 180
1,2 - - 280 420 540
1,5 - - 240 370 510
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Ta6awunua B.10 — Pacyernbie naBjeHust Ha Jea R noa HHKHMM KOHLOM CBau
M pacuyeTHbie COMPOTHBJIEHUS] JibJa CABHIY MO MOBEPXHOCTH

Oxonvariue mabauywr B.8

! %&;ﬁ?fiﬂgziﬁ . Pa‘cqemue;asneﬂwﬂi R, Kﬂa;San TeMFepaT}’IiFP)’HTa,] °C - CMEp3AHSI ¢ LPYHTOBBIM PACTEOPOM R

l éymnﬂxn TSKENbIE U TIIUHBI H Temneparypa nbja, Pacuernsnie 3nauenns, R v Ry, ;, xl1a
0,05 570 840 1020 1200 1480 i °C R Roni
0,1 480 710 930 1080 1380 -1 50 20
0,2 340 570 750 930 1290 ; -1,5 100 30
0,3 220 400 580 750 1130 ) -2 140 35
0,5 - 140 340 520 860 ! -2,5 190 45
0,8 - 90 200 340 530 : -3 230 50
1,0 - 70 160 310 400 -3,5 260 60
1,2 - - 110 250 370 : -4 280 65
1,5 - - 80 200 340 -?

‘ Ta6nuuna B.11 ~ PacyeTHble AaBjieHHs] Ha Mep3Jble 3aTopdoBaHHbIe FPYHTHI R nmoa
Ta6nuua B9 —PacyeTHble cONpOTHB/ICHUSl CPe3y NO MOBEPXHOCTH cMep3aHus R, HHKHHM KOHLIOM CBau

MEpP3JbIX 3aCOJCHHBIX prHTOB C MOPCKUM THIIOM 34CO0JICHHA .
3aCOJICHHOCTE Pacuernble conpoTuBienus Ry, kIla, npu Temnepatype rpyHra, °C i
FPYHTa, Diat% -1 I -2 i -3 l —4 l -6 g g 3Hauenue R, klla, npu temneparype rpynra, °C
Tecku I'pyHTHI ¥ E
0,03 B30 | 200 260 310 380 | Fg
0,05 110 170 220 270 320 g
0,10 50 90 135 170 200 ; g1-03]-05) -t | -1,5] -2 ]-25| -3 |-35| -4 -6 -8 |-10
0,15 25 70 110 140 170 TMecaanime
0,20 15 55 90 120 150 3 0,03</,,<0,1 180 | 230 | 300 | 400 | 600 | 750 | 950 1050|1250 1550 |1750|1950
0,30 - 30 65 90 110 0,1</,,<0,3 | 3-5 | 130 | 170 | 240 | 350 | 480 | 550 | 650 | 750 | 910 |1050|1200|1350
0,50 - 15 20 30 55 0,3</,,<0,5 100 | 130 | 170 | 260 | 350 | 440 | 500 | 590 | 690 | 790 | 890 | 1000
0,80 - - - - - 0,03</,,<0,1 230 | 280 | 350 | 450 | 650 | 800 [ 1000|1100 13001600 | 1800|2000
Cymnecn 0,01<,,<0,3| 10 | 180 | 220 | 290 | 400 | 530 | 600 | 700 | 800 | 960 | 1100|1250 | 1400
0,03 100 150 200 240 300 0,03</,,<0,5 150 | 180 | 220 | 310 | 400 | 490 | 550 | 640 | 740 | 840 | 940 | 1050
0,10 80 120 160 200 260 0,03</,,<0,1 360 | 420 | 490 | 590 | 790 | 940 [ 1100|1200 1400{1700]1900|2100
0,15 60 100 130 180 230 0,1<,,<0,3 | 15 | 310 | 350 | 420 | 530 | 660 | 730 | 830 | 930 | 990 | 1230|1400 1530
0,20 35 75 110 150 200 0,3<1,,<0,5 260 | 290 | 330 | 420 | 530 | 500 | 660 | 750 | 850 | 950 | 1050|1160
0,30 30 55 80 120 160 ITeiiesaro-
0,50 20 40 60 80 110 TTHHACTBIE
0,80 a5 63 90 0,05</,,<0,1 130 | 170 { 250 | 370 | 530 | 640 | 750 | 900 | 1050{1150| 1350|1550
1,00 - 60 n 0,1<[,,<0,3 | 3-5 | 110 | 140 | 200 | 300 | 400 | 470 | 590 | 670 | 750 | 870 | 990 | 1100
Cy T AR TIREToG 1 Ao 0,3</,n<0,5 90 | 110 | 150 | 230 | 330 | 400 | 480 | 550 | 600 | 720 | 810 | 910
0.05 100 150 200 350 300 0,05</,,<0,1 180 | 220 | 300 | 420 | 580 | 690 | 800 | 950 { 11001200 | 1400|1600
0.10 75 130 780 330 390 0,1<,,<0,3 | 10 | 160 | 190 | 250 | 350 | 450 | 520 | 640 | 720 | 800 | 920 | 1140|1150
0.20 0 55 730 310 370 0,3</,,<0,5 120 | 140 | 180 | 260 | 360 | 430 | 510 | 580 | 650 | 750 | 840 | 940
0.30 73 50 m 0 545 0,05</,,<0,1 300 | 350 | 430 | 550 | 710 | 820 | 930 [1080(1230]1330|1530|1730
0.50 0 30 50 100 750 0,1<1,,<0,3 | 15 1280|310 1370 {470 | 570 | 640 | 760 | 840 | 920 {1040{1160|1270
0.80 — 75 25 20 135 0,3</,,,<0,5 240 | 260 | 300 | 380 | 480 | 550 | 630 | 700 | 750 | 870 | 960 | 1060
1,00 - - 30 75 110
1,20 - - - 70 80
1,50 - - -~ 55 75
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Tab6anunua B.12 - PacyerHble aaBjeHHMsi HA Mep3Jble 3aTOP(OBAHHBbIE TPYHThI 104
1o/ 10BOHA croaduaroro dpyHaamenTta R, pacyeTHble
COIIPOTHBJIEHUS] MEP3AbIX 3aTOPQOBAHHLIX I'PDYHTOB CABMIY MO
MOBEPXHOCTH cMep3aHuas R, M pacueTHble CONMPOTHB/IEHHS
Mep3JbIX 3aTOPQOBAHHBLIX TPYHTOB CABHUTY MO TPYHTY HJH
TPYHTOBOMY pacTBopy Ry

FpyHTo PacuetHsie 3Hauenns R, R,; Ry, klla, npu temnepaTtype rpyHra, °C
-03]1-05] -1 [-1,5] -2 [-25[ -3 [-35] 4] 6] -8][-10
PacyeTHble 1aBiieHHs Ha Mep3ible 3aTOPGOBAHHBIE PYHTHI 104 MOI0IIBOM )
cronbuaroro dyHramenta R
[ecuansle: .
0,03</1,,<0,1 130 | 180 | 250 | 350 | 550 | 700 | 900 |1000{1200|1500]1700{1900
0,1 <71,ms0,3 80 | 120 190 | 300 | 430 | 500 | 600 | 700 | 860 {1000]1150{1300
0,3</0,,£0,5 60 | 90 | 130|220 | 310 | 400 | 460 | 550 | 650 | 750 | 850 | 970
Cmunacteie;
0,05</1,,£0,1 80 {120 | 200 | 320 | 480 | 590 | 700 | 850 {1000|1100i1300{1500
0,1</1,,<0,3 60 | 90 | 150 | 250 | 350 | 420 | 540 | 620 | 700 | 820 | 940 11050
03<1,,£0,5 40 | 60 | 100 | 180 | 280 | 350 | 430 | 500 | 570 | 670 | 760 | 860
Topd 20 | 40 | 60 | 120220 270|320 390 | 450 | 520 | 590 | 670
PacueTHple CONPOTHBIEHNS MeP3IbIX 3aTOPPOBAHHBIX I'PYHTOB CABHMIY
10 NOBEPXHOCTH CMEP3AHUA R,y
[lecuaHeie;
0,03 <1,,<0,1 S0 | 70 | 90 | 100 | 130 | 160 | 160 | 180 | 210 | 250 | 280 | 320
0,1 </1,,<0,3 30 | 40 | 50 | 70 | 90 | 110 | 120 | 140 | 160 | 190 | 220 | 240
0,3<1,,<0,5 20 1 30 | 40 1 60 | 70 | 80 | 90 | 110|130 | 150|170 | 190
I'nunuCTBIE;
0,05<1,,<0,1 20 | 40 | 60 | 80 | 100 | 110 | 130 | 150 | 180 | 200 | 230 | 270
0,1<7,<03 10 | 20 | 30 | 50 { 60 | 70 | 90 | 100 | 120 | 140 | 160 | 180
03<0,<£0,5 5 10 1 20 1 30 { 50 | 60 | 80 | 90 | 100 | 120 | 140 | 160
Topd 3 5 8 12540 [ 50|70 | 80 | 90 {110 1201 140

PacueTHble COMPOTHBIICHHS MEP3JIBIX 3aTOP(OBAHHBIX IPYHTOB CABUIY MO IPYHTY
WJIH FPYHTOBOMY pacTBopy Ry,

Hecuaneie: |
0,03 <Lm<0,1 30 | 60 | 100 | 140 1 160 | 190 | 230 | 250 | 270 | 310 | 330 | 350
0,1</L,<03 10 | 30 | 50 | 70 | 110 | 120 | 130 | 150 | 180 | 200 | 230 | 260
0,3<Ln<0,5 8 |20 | 40 | 60 | 80 | 90 | 100 | 120 | 140 | 150 | 180 | 210
[nununcToiE:
0,05</4,<0,1 20 | 50 | 70 | 90 {110 | 120 | 140 | 170 | 200 | 250 | 270 | 300
0,1 </,,<0,3 5 |30 |40 ] 50 70 | 80 [ 100 | 110 | 130 | 180 } 190 | 200
03</,,<0,5 3 120304060 | 70 | 90 {100 110140150170
Topd 2 | 10203040 | 60 | 80 | 90 | 100 | 120 | 140 | 160
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Ta6bnuna B.13 - HopmaTupHble 1peiejbHO QJATEIbHbIE 3HAYEHUS YACJIBHOIO
cuenyienus c; (klla) m yria BayTrpenHero tpeHus ¢p (rpaa) nis
Mep3.JbiX TPYHTOB M KOHTAKTA FPYHTA CO CKAJION

Obo3nauenns XapaKkTepUCTHKH IPYHTOB OPH TeMIEparType rpyHra, °C
I'pyaTsl XapaKTEePUCTHK
IPYHTOB -051-10|-15|-20|-25|-30]-35]|-40}-50]|-601-80

ITecuaHbie ) 80 | 110 | 140 | 170 | 200 | 230 | 250 | 300 | 360 | 420 | 520

oL 28 | 28 30 30 32 32 32 32 33 33 33
Kownrakr cr 70 | 90 | 120 ; 150 { 180 | 200 | 220 | 270 | 280 | 330 | 410
NIeCYaHbIX
TPYHTOB €O 0 16 16 17 17 18 18 18 18 19 19 19
CKaJIoH
HEVEVMYE cr 50 | 80 | 110 | 140 | 180 | 210 | 240 | 280 | 320 | 390 | 530

@ 14 16 18 20 22 23 24 25 26 27 28

Tab6aunua B.14 — HopmaTuBHbIe 3HaAYEHUS YAEJAbHOr0 cuenIeHust ¢y (kIla) u yrna
BHYTPeHHero TPeHHsi @y (rpaa) OTTAMBAIOUIEr0 FJIWHUCTOrO

TpyHTa
O603Ha‘leHHﬂ XapaKTepHCT”KH prHTOB l'IpH 3;3::::2 [MoKa3areis Texyqecm ]L’ 01U
XApaKtepuCTHK TPYHTOB 0.25 0.35 0.5 0,625 0.75 1.00
¢ klla 21 19 17 15 13 9
©L, rpaj 32 28 23 19 14 5

69




CII 25.13330.2012

Ilpunoxenue I'
(oGa3aTe1bHOE)

CpeanerojoBas TeMieparypa d rjy0uHA ce30HHOI0 OTTAHBAHMS M [IPOMeP3aHHS
rpyHTa

I'.1 Hopmatusnas riryOMHA CE30HHOTO OTTAUBAHMS TPYHTA dyjp, M, ONPEACIIACTCS IO
JAAaHHBIM HATYpHBIX HaO/MOACHHH 10 dopmyIie

, (Tth,m "be) Yo

dipn = dyy " .1

( th *be)’m
rae 't — HanbonblIas rry0MHa CE30HHOTO OTTAWBaHMs IPYHTAa B TFOJOBOM IEPHOLE, M,
yCTaHaBiMBaeMas 110 JaHHBIM HATypHBIX HaOJIOAEHUA B COOTBETCTBUM

c'OCT 26262,
Tpr— TeMNepaTypa Havana 3aMep3aHus rpyHTa, °C, onpezelseMas o nNpuiokesHio b;
Tihm W tipm — COOTBETCTBEHHO CPEIHSAA MO MHOTOJETHUM [aHHBIM TeMIepaTypa BO3dyxa 3a
MEPUOJL TOJIOKHUTEIbHEIX Temneparyp, °C, U NpoLOIKUTEILHOCTE 3TOrO
nepuona, 4, npuHumaempie rno CIT 131.13330, mpuyeM s KIMMaTHYECKHX
noapadoHos 16 w II' 3navenna Ty, Wty CIEAYET TPHHHAMATH C
koahuuuentom 0,9;

Ty Wty — COOTBETCTBEHHO  CpeAHsia  Temnepatypa  Bo3ayxa, °C, 3a  nepuol
MOJIOKHUTEIbHBIX TEMIEPATYD W NPOACHKUTENBHOCTh 3TOrO MEPHOAA, 4, B IOJ
IPOBENEHUSA HAOMOACHHH, IPUHIMAEMBIE TI0 METEOAAHHBIM,

.2 HopmarusHas riyGuHa ce30HHOTO NMpoOMep3aHus TPYHTA dr,, M, ONpPEUENseTcs Mo

bopmyne

(T =To )t 1
(77 =Ty ) s

rae  d’y— Haubonbiuas r1yOHHA CE30HHOTO MPOMEp3aHHs TPYHTa B TOJOBOM MEPHOE, M,
yCTaHaBIMBacMas 10 JaHHBLIM HATYpHBIX HaOMIOJEHUI B COOTBETCTBHH
¢ F'OCT 24847,

Tym Mty ~ COOTBETCTBEHHO CPEAHSAS 110 MHOTOJICTHHM [aHHBIM TEMIIEpaTypa BO3dyXa 3a
MEePHOJ OTPHLATENbHEIX Temrepatyp, °C, W NOpPOJOKUTENBHOCT  3TOIO
fiepyuona, 4, npuanmMaemsie o CIT 131.13330;

Ty v tr— COOTBETCTBEHHO CpefHAs TeMmIlepaTypa Bosayxa, °C, 3a MepHoJ OTPHUATENbHbIX
TEMIIEPATYp ¥ NPOJOIKHTENBLHOCTL 3TOr0 MNEPUOAa, 4, B TOA IPOBENEHHUS
HaOMoIeHUH, TPUHUMAEMBIE TI0 METEOIaHHbIM,

I'3 Ilpu oOTCYTCTBUMM [JaHHBIX HATYPHBIX HabIOAeHWH HOPMATHBHYIO TiyOHHY
CE30HHOI0 OTTAWBAHWS TPYHTA dy, », M, HOMYCKAETCS ONMpeessaTh Mo GopMyiie

20 (T o =T )t 2
dypp = o{ae Ty ) W{—QJ L r'3)
q 2q, J 29,

d,=dy (r.2)
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rie

( tye )
Q :LOJS»%U(TO _Tb_/ ) km\/}“j‘cj,[h,c ) (r'4)
1
(trh,c

q :LV—*—L

; "Oslj[czh (Tzh,c‘%f)—cf(TO“be)]; (I"5)
2 |

Ty~ 0603HauEHME TO XK€, 4T0 B hopmynax (I'.1) - ([.2);
Tinc — pacueTHas TeMITEpaTypa NOBEPXHOCTH I'PYHTa B IETHUH nepuo/, °C, onpeaessemas no

dopmyne
Tipe=1,4 Ty mt2,4 °C; (I'.6)
tih,c — PACUETHBIN NIEPHOJL TT0JIOKHTEIILHBIX TEMIIEPATYP, U, ONpe/ieseMblil o popmyie
tine = 1,1380mm + 0,115 Tr.7)

1 - Bpems, IpuHIMaemoe pasHbeM 1,3:107 ¢ (3600 u);
t) — BpeMsi, IIPHHUMAEMOE PaBHBIM 2,7»107 ¢ (7500 u);
To—pacyetHass CpEIHErojoBas TemilepaTypa MHOrOJICTHEMep3noro rpyHTa, °C,
onpeaendemMas no ['.8;
Am ¥ Ay — TEIUIONPOBOJAHOCTE COOTBETCTBEHHO Tajl0r0 M Mep3ioro rpyHra, Br/(m:°C);
Cu ¥ Cr— 00BpEMHas TEMIOEMKOCTh COOTBETCTBEHHO TaIOTO M MEP3JIOT0 IPYHTA, ZI)K/(M3'°C);
m — KOOQOUIMEHT, TpUHUMAEMbIH /11 NecvyaHelX TpyHTOB paBHpiM 1,0, a ans
IIIMHUCTBIX — 1o Tabnuue .1 B 3aBucMMocTH OT 3HaveHus TeruioeMkocTH Cr U
CpelHel TeMIepartypsl rpyHTa, °C, onpeaensemoit no gopmyiie

T =(Ty =Ty ) (e /11 =0,22); (I'.8)

L,—Ternora TtasHus (3aMep3aHus) TIpYHTa, Tox/m?, onpexendaeMas Mo TPHIOKEHHIO b
NpH TeMIiepaType rpyHra, pasioit 0,57, °C.

Tabnuna I''l - Koappuuuenr k,,

T oC 3uauenns koddpuuueHTa k,, pu o6peMHON TeroeMkocT C, Jox/(m*-°C)
eHTePaTYpe. 13.10° 1710° 2.010° 2510°
-1 6,8 59 5,3 5,0
-2 5,2 4,5 4,0 3,7
-4 3,7 32 2,8 2,5
-6 3,0 2,6 2,3 2,1
-8 2,5 2.2 1,9 1,6
-10 1.8 1,6 1,4 1,2

I4 HopmartuBHas rny0MHA CE30HHOrO MPOMEP3aHusl TPYHTA dry, M, ONpeaeseTcs Mo
bopmyne

A (T =Tr )t
dfn= f( bf fw )f’m , (I_,.9)
’ 92
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rie
q2= L= 0,5CH(Ty — Thp), (I'.10)

31ech L, — TEN0Ta 3aMep3aHua rpyHTa, JUk/M’, onpeendeMas [0 TNpHIOKEHHIO b
npu temuepatype rpynta pasua 0,5(7, — Tyy), °C.

OcranbHele 0603HaUeHUs Te XKe, uTo B hopmyJe (T".2).

I'5 B cnyuasx, koraa npeayCMaTpUBAKOTCA BEPTHUKAJbHAs [JIAHUPOBKA TEPPUTOPUH
TIOZCBITKON, peryJIMPOBaHNE MOBEPXHOCTHOIO CTOKA M APYTHe MEpONpHUATHS, NIPUBOASHIME K
TIOHMXKEHHMIO YDOBHA MNOA3EMHBIX BOJA, 3HAYEHHS TEIUIOPHUIMYECKHX XapaKTEPUCTHK IpH
pacyeTe HOPMATUBHBIX TJIyOMH CE30HHOTO OTTauBaHUs M IPOMEP3aHUS TPYHTOB 110
dopmynam (I'.3) u (I'.9) cnexyer npHHUMATH [1pH BJIAXHOCTH TPYHTA, PaBHOM:

I7151 KDYTTHOOOJIOMOUHBIX TPYHTOB ..evviviovivesteniaresreseraneeitenesaansansessesesssesessassessensensmmenns 0,04

» MECKOB (KPOME TBIICBATBIX) vvvvevvivirirserrarsesseessssesaesiesssenssorsersesssesesseseaseessanne 0,07

»  TIECKOB TIBITEBATEIX ...oouvvvviireeeienteieseesnaesssessessresteseeesssssiesesstessssnseteessseessvnnes ... 0,10

»  TIHMHHACTBIX TPYHTOB .oviviiiiiiitiiitieetiieierseesit ettt st ans e w, 10,57,

»  3ATOPQOBAHHBIX TPYHTOB ...c.viuvtirierarisiaresrenttententereesestonssnereesessssenssesseneenssisnns 11wy,

rae I, U w, — COOTBETCTBEHHO YHCIO IJaCTHYHOCTH W BNAXKHOCTH TpPyHTa Ha TpaHHULE
TUIACTUYHOCTH.

[".6 PacuyeTtnas ray0uHa CE30HHOTO OTTaMBaHUA dy W pacueTHas TyOMHA CE30HHOrO
NPOMEP3aHUs IPYHTA dr ONpeIesatoTes o hopMyaam:

dy, = kpd (T.11)

thn»

df= khdﬁ,,, (F.IZ)

TA€ dipn M dfy — HOPMATUBHBIE IITyOHHBI COOTBETCTBEHHO CE30HHOIO OTTAMBAHUA U CE30HHOTO
[IpOMEp3aHUs FPYHTA,
k's 1 ky — KOOPPUUMECHTH  TETLIOBOTO  BJIMSIHUSL  COOPYXKEHHS, MPUHUMAEMBblE TI0
tabauue .2

Tabnuna I'2 — Koyppuuuents! u ky

CoopyxeHns k'y Ky
30aHus H COOPYKEHHS 63 XOI0MHOTO TIOANObS -~ |B coorBercTBuH €
TpeboBaHUAMH
CIT22.13330
37aHUA ¥ COOPYIKEHUS C XONOAHBIM TIOANOIHEM:
y HapyHBIX CTE€H C OTMOCTKaMH, HMEIOLIMMH ac(aribTOBOE U TOMY 1,2 -
noK00HOE MOKPBITHS
Y HapyXHBIX CTEH C OTMOCTKaMH 6€3 ac(anbTOBBIX MOKPBITHH 1,0 -
y BHYTPEHHHUX OIOP 0,8 -
MocTsl:

NPOMEXYTOYHBIE MACCHBHBIE ONOPLI ¢ (PYHAaMEHTaMK MEJIKOT0
3aJI0KEHHA WiH PyHIAMEHTaMH U3 CBall ¥ CBail-CTONOO0B C IUIHTOH
(pocTBEpKOM), 3ariTyGI€HHOH B IPYHT [IPY LIMPHHE ONop 1o dacaay:

oT2 104 M 1,3 1.2
4 M u Gonee 1,5 1,3
IPOMEXYTOIHBIE CTOI0UATHIE U CBANHBIE OLIOPBI, PAMHO-CTOSYHEIE 1,2 1,1
ONOPB! ¢ PYHAAMEHTaMH MEJIKOTO 3aJI0KEHNS
00CBINHbBIE yCTOH 1,0 1,0
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Oxonyanue mabnuyor 1.2

I

[Ipupmeuanuns

| Jannble TabIMUbl HE pACTIPOCTPAHSIOTCH Ha Cy4aW NPUMEHEHHS TEIUIOM3OMAUMM W APYTHX
CNELMATBHBIX  TEIVIO3AIIMTHBIX  MEpONpHATHH  (BEHTHIMpYeMBble W TETUIOW3ONMPYIOIIHE  MOACHIIKH,
OXJTAXKAAMOLIME YCTPOHCTBA U T. 11.),

2 Jlas yCTOeB MOCTOB, OGCHIMIAHHBIX TI€CYAHBIM TPYHTOM, 3Ha4Y€HHs A'p 1 Ay CACAYCT MPHHHMATH 10
J@HHBIM TEINIOTEXHUYECKOTO pacyeTa, Ho He MeHee 1,2.

I"”7 HopmaruBHOE 3Ha4yeHUe CPEIHErONOBOM TEMIEPAaTypbl MHOTOJIETHEMEP3JIOTro
rpyHta 7Ty, onpeaessercs 10 JaHHBIM TOJIEBbIX WM3MEPEHHH TeMIepaTrypsl TIPYHTOB B
cootBeTcTBUH ¢ I'OCT 25358 Ha OMBITHBIX MJIOIIAJAKaX C €CTECTBEHHBIMH YCIOBHSMHU.
Honyckaercs 3naueHue 7y, NpUHUMATh PaBHBIM TEMIIEpaType rpyHTa Ha ruyOuHe 10 M oT
TOBEPXHOCTH,

['.8 PacueTHas cpejiHErofoBas TemIiepatypa MHOrojetrHemepsioro rpyira Iy, °C,
YCTaHABIMBAETCs HA OCHOBAHHMH IPOTHO3HBIX PacyeTOB U3MEHEHUs TEMIIEPATYPHOIO pexrMa
TPYHTOB Ha 3aCTpauBaeMOH TEPPUTOPHH.

Homnyckaetcs ornpenensts 3HaueHue Ty, °C, no Gopmyne

T, = 1 T T. Ld dth,n R T 13
0= ( fim ™~ bf)[f,m+ vihn “27""’ s | 1T g (T.13)

ly !

rie [, — NIPOJO/HKUTENBHOCTD IO, MPUHAMAaEMas PaBHON 3,15-107 ¢ (8760 u);
Tym ¥ty — COOTBETCTBEHHO CPEAHSS 110 MHOTOJIETHUM JaHHBIM TEMIIEpaTypa BO31yXa
B MEpPHOA OTpULATENbHBIX Temnepatyp, °C, W NpPOLOKUTENBHOCT 3TOTO
nepyona, ¢ (4), mpuanumaemseie no CIT 131.13330;
dpn— HOpMaTHBHAs ITyOMHAa CE30HHOTO OTTAWMBAHUsA, M, U [PEABAPUTENIBHBIX
pacyeToB JOMyCKaeTcs NpUHUMATh 110 pucyHkamu I'.1 u I'.2;
L, Tennota TasHus (3amep3anns) rpyuta, Jox/M®, onpegensemas 1o npuiokennio b;
R — TepMUYECKOE COIIPOTHBJICHUE CHETOBOIO MOKPOBA, M* - °C/BT, onpesensemMoe rno

bopmyie
R o=d /k,, ('.14)

¢ dy — CpPe/IHE3UMHsIsSE BLICOTA CHErOBOTO [IOKPOBA, M, IPUHUMAaeMast 110 METEOIaHHBIM;
2
As — CPEHE3UMHSAS TETLIONPOBOJHOCTE CHETrOBOTO Mokposa, Br/m” - °C, onpenensercs
1no popmy.e

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

TIe My — NEePeCcYeTHRIN MHOXUTETh, IPUHUMAaeMbIH paBHEIM 1,16 M Bt/(t - °C);
Ps — CPEOHE3UMHSAA  IUIOTHOCTL  CHETOBOrQ  MOKPOBA, T/M3, npuHYMaemas 1o
METEOIaHHEBIM.
[Ilpumeuyanus
1 B paiionax co cpeaHefl CKOPOCTHIO BETpa B 3WMHMHA Nmepuoa cBbluIe 5 M/C paccuuTanHoe no gopMyie

(T".13) 3HaueHue R, ceayeT yBenu4upars B 1,3 pasa.
2 Ecin ipn pacuere mo ¢popmyne (1.12) T > Ty, To cnenyer npuHaMath To= Ty
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Ipunoxenue /|
(oGs3aTeIbHOE)

Pacuer remiepaTypHOro pexuMa BEHTHIHMPYEMOI0 HOAMO0JbS

.1  TemnepaTypHbI peXUM  BEHTWIHPYEMOro IIOAMNOJBA  XapaKTEPU3YETCA
CpE/IHEro/I0BOM TeMIepaTypod BO3AyXa B MOANONbE T, YCTAHABIMBAEMOH pACUETOM B
3aBUCHMOCTH OT TPEAYCMOTPEHHOTO MPOEKTOM 3HAYEHUS CPEIHErOJOBOM TeMIEpaTyphl
MHOT0JICTHEMEP3JIOTO TPYHTa Ha ero BepxHel nosepxHoct 17y (7.2.8), TEIUIOBOTO pexuma
COOPYXKEHHS ¥ PEXKHUMA BEHTHIUPOBAHUS MOANIONBS.

J1.2 CpeaneronoBas TeMmnepaTrypa BO3Jyxa B BEHTWIMPyeMOM noanoibe 1., °C,
obecrieunBaoliasi  MPEAYCMOTPEHHYI0 B MPOEKTE€  CPEJHErodO0BYI0  TEMIeparypy
MHOTOJIETHEMEP3/IOrO I'PyHTa Ha €ro BepxHed mnosepxHocTH T, °C, BBIUMCIAETCA MO

dopmyne
Tc,a :kOT(;’ (ﬂl)

rae ko — k03¢puiMeHT, npruHuMaemsiil no Tabauue .1 B 3aBHCUMOCTM OT 3Ha4YeHUH {1y
" Kf/?\,h,
e ty — NIPOAOKUTENLHOCTS  NIEPHOAE € OTPHLATENBLHOW  CpeaHEeCyTOYHON
TeMIepaTypoil Bo3ayxa, cyT, npuHuMaemas no CI1 131.13330;
ArH Ay — TENIONPOBOAHOCTE COOTBETCTBEHHO MEP3JIOTO H TaJIOr0 IPYHTOB.

Ta6auua 1 — Koapduunenr kg

i w ] 3uadeHus koaupunuenTa ko npu £, cyT
1 200 225 250 275 300
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 CpeaneronoBas TeMmrepaTypa MHOTO.ETHEMEP3JIOr0 TPYHTa Ha €ro BepxHeil
noBepxHocTH T, °C, ompeaensercs pacyeToM M0 yclIOBHIO ofecnedeHus TpeGyembix
3HAUEHUI pacyeTHOH TeMmepaTypbl I'PYHTOB B OCHOBaHWM coopyxenus (7.2.7) ¢ yderom
MEpP3NIOTHO-TPYHTOBBIX W KIMMAaTHYECKUX YCIOBHH yuyacTka crpoutenbeTsa. Jomyckaercs
npUHUMaTh 3HayeHue g no tabauue .2 B 3aBUCHMOCTH OT CPEIHETONOBOH TeMIepaTyphl
rpyHTa Ty, MMPUHBEI COOPYXEHHA B M rnyOuHbBI 3aJ0XKEHHSA (YHIAMEHTOB Z C YYETOM
TeMIIEpaTyphbl Havyalla 3aMep3aHust PYHTa Ty

Tadoawuua .2 —3HavyeHue Temnepatyp

[+
3HaueHNs luputa 3HaueHus, °C, 115 GyHAaMEHTOB

cronbuateix npy rybune cBalHbIX 11pH rrybune

Ty ~Tyr, °C | coopyxenus B, M
3aT0WKEHHUA Z, M 3AJI0KEHHA 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

CII 25.13330.2012

Oxonvarue mabauywl /1.2

3nayenus, °C, ana QyHIaMEHTOB

3HaueHus [ 1l
Inpuna — —
CBalHbIX 11U IIyOHHE

Ty =1y, °C o coopyxenus B, u

CTOIOHATBIX NPH r1yOHHE

3AJA0XKEHHA Z, M 3AJIOKCHHA Z, M

1 3 5 7 10

22 12 9 ) -3 1,5 |
24 -7 -2 -3 -2 -1

i 12 6,5 1 -1 -1 -1
24 -6 -1 ) -1 -1

-8 12 3 -1 -1 1 ]
24 -4 -1 -1 -1 -1

TpumevyaHus

1 Tybuna s3anoxeHus QyHIAMEHTOB Zz OTCUMTBIBAETCA OT YPOBHSL BEPXHEH MOBEPXHOCTH
MHOTOJIETHEMEP3NIOrO TPYHTA.

2 Ilpy cpeanerofoBoR TeMnepaType Hapy>KHOTO BO3AyXa I, Bbille TallUYHBIX 3HAHCHUH B pacueTax

CACAyCT IPUHUMATh Td = Tou/ ’

H.4 VYcranosneHHas pacyetoM 1o [.2 cpenHerogoBas TemrepaTypa Bo3AyXa B
noanonse T,, MpPU eCTECTBEHHOM BEHTHUIMPOBAHUM MOAMNOMBS 33 CYET BETPOBOro Haropa
obecrneuupaercs noA00OPOM MO1YJIst €70 BEHTHIIMPOBAHUS M, OTNpeiesiseMOro COOTHOILIEHHEM

M=A4,/4, ([.2)

rae A, — Uit NOANOAMHM ¢ mnpoayxaMd — oluias [iowane NPOLYXOB; IS OTKPBITBIX
MOAMOJIHH — NJI0Wab, PaBHAs TPOU3BEACHHIO EPUMETPA 3[aHHS HAa PacCTOSHHE OT
[I0BEPXHOCTH I'PYHTA MM OTMOCTKM [0 HH3a POCTBEPKa CBaWHOIO (yHAaMEHTa UK
dyHIaMeHTHBIX BaoK, M7,
A — TIOIA/Ib 34aHHs B TLIAHE 10 HAPYXHOMY KOHTYPY, M.

[Tpumeuanue— [lpu OTHOLIECHUH BBICOTHI MOANIOIbA A, K WHpHHE 31aHus B MeHee 0,02 cnegyer
IIPUMEHSATS BERTHISLHIO C MEXaHHHECKIM NOOYKACHUEM,

JA.5 Moayab BeHTHIMpoBaHMS M, HEoOXO MMBIM 1 o0eclieyeHUs pacHETHOM
TeMrepaTypbl BO3ayXa B MOAMOAbe 7., MNpPU €ro €CTECTBEHHOM BEHTHIHPOBAHUH,
BbIYMCIIAETCS 110 hopMylie

Ty=T.y—\T.a T, n
M:kc ! c.a (c,a Oltl)X+E:x 1+ZX}9 (ﬂ3)
O'77R0Cvka Va (Tc,u - Tou/) 1

rae k. — K03pGhULHEHT, NPUHUMAEMbIH B 3aBUCUMOCTH OT PACCTOSHMS MEXAY 31aHUAMH d
M HX BBICOTOH /i, paBHBIM:
1,0 mpu a 2 5h
1,2 npu a = 4h
1,5npua <3h
Ti, — pacueTHas TeMIlepaTypa Bo3dyxa B nnomelesn, °C;
Tow — CPEAHETO10BAs TEMIIEPATYPa HapyKHOTO BO3AyXa, °C;
Ry — conpoTuBiieHHE TETIONEPEAAUe NEPEKPLITUA HAJL TOAIOJIBEM, m%-°C/BT;
C\,— oObeMHas TEIIOEMKOCTb BO3yXa, NpUHUMaemas pasHoi 1300 Z[)K/(M3'°C);
k, — 0000ILEHHBIH a3POAMHAMUYECKUHA KO(D(MUIMEHT, YUUTHIBAIOIUK [aBleHHE BETpa
M THUAPABIMYECKUE CONPOTHBIICHHS, NPUHMMAEMBIH PaBHBIM: I/ COODPYXKCHUH
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NpsAMOyTrosbHOi Gopmbl ~ k, = 0,37; 71-06pasHolt ¢opmer — k, = 0,3; T-obpa3HoH
dopmbl - k, = 0,33 u L-obpasHoit dopmsl — k, = 0,29;

V', — CpeaHsisi 10;10Bas CKOPOCTb BETpa, M/C (M/4);

¥ — Oe3pasMepHBIi napamerp; s OTKPBITBIX MOANOAHH NMpHHUMaeTcs paBHbIM 0; s
TIOATIONIHH ¢ MPOgyXaMHu onpenensercs no gopmysie

ARy
R (14)

rae A, — N0laas LOKOIA V18 HOAIOMHH ¢ IPOLyXaMu, M’;
R, — CONPOTUBJ/IEHUE TEILIONEPEAAUE LOKOJIS, M °C/BT;
£ — mapaMeTp, YYMTBIBAIOUIMH BAMSHHE DACMONOKEHHBIX B IOMIIOJNbE KOMMYHHKaLHUH
Ha ero TemI10Boi pexuM, °C, onpeaensemslil Mo popmye

Ry Jzilp,
S=——-2 ——\T,,;,~TLo)tp;> (A.5)
Aty 5 Rp,j( p.j ca) peJ

e n — 4uciao TpyOONpoBOIOB;
l,,j — AJMHA j-r0 TpyOONpoBOaa, M;
T, — TeMneparypa TEMIOHOCHTENA B j-M Tpybomnposoze, °C;
15, — BpeMs paboTsl j-ro TpyGOnpoBo/1a B TEHEHHE TOAa, CYT;
f, — IPOLO/KUTENBHOCTD FOjia, paBHas 365 cyT;
R,,j — CONPOTUBIICHHE TEIIONEPEade TEMIOU308UMH j-ro Tpybonposoaa m-°C/BT;
¥ — K03(QOULMEHT TOTEPH HAMOpPa Ha OTAEJIBHBIX YHacTKaXx I0AMN0Nbs, MPUHUMAEMBIH 10
Tabauue [.3.

Tab6anua I3 — Koypduumenr y;

Y4acTok NOANONbS X
Bxoxa ¢ cy)eHueM noroka 0,50
XKantoszuiiHas peuierka 2,00
[Toopot noroka Ha 90° 1,32
Bxona ¢ pacminpenneM noToka 0,64
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Mpuaoxenne E
(o6s3aTeIbHOE)

PacueT 0CHOBaHUI NPH CTPOUTEILCTBE 110 CIIOCO0Y CTAOKH.TH3ALIMY BEePXHEN
TIOBEPXHOCTH MHOI0JIETHEMEP3JIbIX I'PYHTOB

E.1 Tlpn cTpoutenbcTBe 1O  crnoco0y cTabwiu3aluuMM BEPXHEH MOBEPXHOCTH
MHOTOJIeTHEMEP3I0r0 TIpyHTa (6.4.4) rayOuHa 3anoxeHHs (QYHIaMEHTOB d JO/DKHA
Y/JOBJIETBOPATE YCJOBHIO

ha—22d2dp+ 1, (E.1)

rae hy — rnyOuHa 3aJieTaHysl BEpXHEl TOBEPXHOCTH MHOT'OJETHEMEP3IIOr0 IPYHTa Ha Havajio

9KCIUlyaTallud COOPYKEHMUS, M,
dr, — HOPMATHBHAA IIyOMHA CE30HHOTO IIPOMEP3aHUsA TPYHTA, M.

E.2 Pacuer ocHoBaHHH ()yHAAMEHTOB MO Hecyuled crnocoOHOCTH M aedopManuaM
ClielyeT MNPOM3BOIMTL B cooTBeTcTBUM ¢ TpeboBanusmu CIT 22.13330, CIT 24.13330,
HaCTOSILLETrO CBOJA [TPABHII.

[TpoBepky GyHIaMEHTOB Ha YCTOMYMBOCTL M IIPOYHOCTH HA BO3ACHCTBHE CHII
MOPO3HOIO TYYEHMs TPYHTOB HE0OXOAMMO MPOM3BOAMTH cornacHo 7.4.1-7.4.5, npunumas
pacuyeTHyto ri1yOuHYy CE30HHOrO NMPOMEP3aHus IpyHTa dr = dy, +1, M.

E.3 TpebGyemblii TeMmIepaTypHbIl peXHM TDYHTOB OCHOBAHHI 00ecne4uBaeTcs
XOJIOMHBIM TOATIONBEM, MOIY.JIb BEHTWIMPOBAHMS KOTOporo M ompeaensercs no GopmyJe

(/1.3), npuHKMas CpEIHETOA0BYIO TEMIIEPATYPY BO3AYXa B MOANONEE T¢ 4, °C, paBHOM

A,
Teo= ! Ty "be) ""be‘lal ) (E.2)
kzhﬁ/‘

rae Br— ko3QOULHEHT, onpeelseMblii 10 rpadukam pucyHka E.l1 B 3aBHCMMOCTH OT
3HauUCHMH napameTpoB &, 1y, onpeaeseMblx 110 GopMynam

&= (d + 1)/B; (E.3)
(T, —

- lf( bf 2T0)tu (E4)
L.B

TJi€ ¢, — PaCUEeTHBIH CPOK IKCIUTyaTalHU COOPYKEHHUS, C (4).
OcTanbHble 0603HaUEHHS T€ kKe, 4TO B hopmyax npunoxenus /1.
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Pucynok E.1 —I'paduxu qns onpegenenust kodpduuuenta

E.4 Ilonoxxenue BepxHeH MOBEPXHOCTH MHOTOJETHEMEP3JIOr0 TIpyHTa  MOA
COOpPYXKEHHMEM IMPU NIpUHATONH E.3 pacueTHON TemIiepaType Bo3ayXa B MOANOAbE Ty, AOTKHO
ObITh MPOBEPEHO pacyeToM I10 [AyOMHE OTTaMBaHM# TPYHTAa MOA COOpYXeHueM H,
ONpe/ICIseMON B COOTBETCTBUM ¢ ykazaHusAMH K.5, nprnumas B gopmyne (K.15) 3nauenune
Tin=T.q+ 1,1, °C ut ko3puument ag = 0.

B cryuae, ecau npu nosyueHHOH pacueTom riybuHe oTTauBaHus TpyHTa H (cuuTas ot
MOBEPXHOCTH MHOTOJIETHEMEP3IOr0 TIPYHTa), OCaJKa OCHOBAHMA MPEBBICUT MPEJEIbHO
AOTYyCTUMOE  [UIl  JaHHOIO  COOPY)KEHHMsl  3HaueHWe, CleAyeT  INpedycMaTpuBaTh
AOTIOJTHUTEIIBHBIE MEPOTIPUATHA 10 PETYTHPOBAHUIO ITyOHUHBl OTTAWBAHUA OCHOBAHHUA,
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Ipuaoxenue K
(pexomenayemoe)

Pacuer cBaliHbIX (PYHAaMEHTOB HA ACHCTBHE TOPU3OHTA/IbLHbIX HACPY30K
1 BO3/1eHCTBHIA

XK.1 JlaHHOe MpHUIIOKEHHE HE OTHOCUTCA K pacyeTy CBaHHBIX (QYHIAMEHTOB OINOP
MOCTOB Ha [JEHCTBHE TOPU3OHTAJbHBIX HArpy30K, KOTOPbIA  CleAyeT [POM3BOJUTL B
cooTBeTcTBUM ¢ TpeboBanuamu CIT 35.13330 ¢ yuerom ykazanuit 12.17.

JK.2 [pu pacyeTe cBaiHbIX (QYHIaAMEHTOB Ha JEHCTBHE FOPU3OHTAILHBIX HATPY30K (CHII
W/WJIM MOMEHTOB) M BO3JIEHCTBHIA (TEMMEPAaTypHOro pacUIMPEHHst pOCTBEPKA U MP.) ClIedyeT
paccMaTpyUBaTh CIEAYIOLINE PACUETHBIE CXEMBI:

cxema 1 — cBast norpyxeHa B TBEpJAOMEP3IIbIil IPYHT, TTyOHHA CE30HHOTO OTTaHBAHUs
KOTOporo dy, < 5b, rae b — pa3Mmep MONEPEYHOTO CEUYEHMS CBAaW B HANpPABJICHUW AEHCTBUS
TOPU3OHTAIbHONH CHJIBI; CBas MPHHUMACTCSA JKECTKO 3aJ€JaHHOM B OCHOBAHME Ha riybuHe
dyt1,5b, conpoTUBIEHHE PACON0KEHHBIX BbILLE CJIOEB IPYHTa HE yUUTHIBAETCS,

cxeMa 2 — CBasi [TOTPYXXEHA B TBEPAOMEP3JBIH TPyHT, ITyG1Ha CE30HHOrO OTTaMBAHMS
KOTOpOro dy, > 5b, ycioBHs 3aJeKH CBaK T Xe, YTO U B CXeMe 1, a BBILIEPACIIONOKEHHbIE
IPYHTBl PaccMaTpHBAIOTCS Kak JjiMHEHHO-Iedopmupyemas cpeaa ¢ KOdQdULMEHTOM
KECTKOCTH, BO3pacTalolMM MPONOPIHOHAIBbHO IMyOHHE B MPEAeiax Kaxaoro 0JHOpOJHOIO
CJ10%; ITY CXEMY JOIyCKAeTCs TakKe NMPUHUMATh NpH dy < 5b, €Cili Ce30HHOOTTaUBAOLIMH
CJIOM CIIOXKEH MaJIOBNAXHBIMU KPYMHOOOJOMOUHBIMY M MECYAHBIMM TPYHTAMM CpeaHed
TJIOTHOCTY M TUIOTHBIMH, @ TAK)XKE TJIMHUCTBIMH IPYHTAMHM € MOKa3aTeleM TEKYUECTH B TalOM
coctosuuu I; <0,75;

cxema 3 — cBas MOrpyXeHa B IUIaCTHYHO-MED3JBIA TPYHT, a TaKKe B Cirydasx
HCTI0JIb30BaHUS MHOTOJICTHEMEP3bIX IPYHTOB B KauecTBE OCHOBaHMs Mo npuuuuny II;
OKPYXXAIOILIME CBAl0 T'PYHTBl PacCMaTpHMBAIOTCA Kak JMHEHHO-ledopMmupyeMas cpera ¢
KO3)OUIMEHTOM IKECTKOCTH, BO3PACTAlOIMM MPONOPUHOHANLHO IIyOMHE B Mpeeax
KaXI0ro OJHOPOAHOIO CJIO0s.

JK.3 Pacuet cBali o yka3aHHbIM cXeMaM BBINIOJIHAETCSA B COOTBETCTBMH € YKA3aHUAMH
CIT 24.13330 wucxoast M3 yCJIOBHOM TyOMHBI TOrpyxeHHs cBail, paBHOH dy+1,5b mpm
pacyeTax no cxemam 1 u 2 ¥ paBHOH (akTHYecKkoil rinyOrHE MOrpyKeHus CBau NpH pacyerax
MO CXeME 3, OTCYMTHIBAEMOW OT [OBEPXHOCTH TPYHTa IIPH BBICOKOM POCTBEPKE U OT
TIOZIOUIBEl POCTBEPKA — IIPU HU3KOM POCTBEPKE.

ITpy pacuetax rmo cxeme 2, a Takke 1o cxeMe 3 B Cily4asx, Koraa MHOTOJIETHEMEP3bie
TPYHTB HCTIONB3YIOTCH B KaueCTBE OCHOBaHWs no npuHummy I, BennunHy koshduumenra
NIPONIOPUMOHANBHOCTY K,  ONMCHIBAIOIIEr0  JIMHEHHOEe  BO3pacTaHWe ¢ I1yOHMHOH
KO3 HIMEHTa KECTKOCTH, OKPYXAIOIIET0 CBAl0 IPyHTA, NPUHHMAIOT B 3aBUCUMOCTH OT
Buja rpynta no CIT 24.13330. IIpu sTom, npHuBeleHHble B dTuX Tabiuuax 3Havenus K
yMeHbLAaT Ha 30 % A5 OTTaABIUIMX [JIMHUCTBIX TPYHTOB M Ha 15 % Qs BOAOHACKIIIEHHBIX
TIECKOB.

[Ipu pacuerax no cxeme 3, Korga cBas I[OIpyXeHa B [J1ACTHHHO-MEP3IBIC [PYHTBI,
BEIMUMHY K09dGhHLMEeHTa MPONOPLMOHANbHOCTH 3THX rpyHTOB K, kH/M', pomyckaercs
OTIpeAeNATh 0 hopmyte
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K=2,35—£, (K.1)
dl

rae E - monyab obrmed pedopmarmu, Mlla, miacTHuHO-Mep3j10ro IpyHTa, OKPYXKAaIOIIETO
CBaIO; ,

[V d — COOTBETCTBEHHO AJHHA, M, MNOTPYXKEHHOH B TIPYHT HAaCTH CBaM M HAPYKHBIHA
JAMaMETp, M, KPYIJIOro WiM CTOPOHa NMPAMOYIOJBHOIO CEYEHHA CBAM B ILIOCKOCTH,
NEPNEHANKYASIPHOH JEHCTBUIO TOPU3OHTAILHOM HATPY3KH.
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Ipuioxenne U
(pexomenxyemoe)

Pacuer ocajok OCHOB&HHﬁ, C/IOKEHHBIX CHJIBbHOILIHCTBIMHA TPYHTAMH
H NOA3CMHbBIM JbA0OM

N.1 Ocanka ocHoBanus cToa0uaToro (yHA@MEHTAa Ha CHIBHOJBIUCTBIX TPyHTax
onpejenserca cornacHo 7.2.16, 7.2.17 u 8.8. Ilpn 3TOM, COCTAaBISAOWIYIO OCAAKH Sp, M,
O0YCJIOBIIEHHYI0 YIUIOTHEHHEM OCHOBAaHUHM MOJA HArpy3KoH, JOITyCKaeTcs OonpejaensaTh Mo

bopmyne

M=

S =

,= 2 &b, (W.1)

j=l1
rae n " h; — COOTBETCTBEHHO YHCIO BhIJCJICHHBIX CJIOEB IPYHTa M MX TOMLIMHE, M;

&/ — OTHOCHTENIBHOE CXKaTHE j-TO CJOSA TpyHTa, JOJIH EAWHHIBI, ONpeaensemMoe
OIBITHBIM ITYTEM; /I8 MPOCIOEB JIbJa 3HAUeHKE &;; JOMycKaeTcs ONpeAessTh 1o
dopmy.e

n’jam,jp

éi,/’ = ’ (Hz)
| Ga+0g,J'+am,j'p

31€Ch 71; — TIOPUCTOCTD j-I'0 CJI0S JIbJA,
P — CpellHee OaBJICHHE Ha M'PYHT NOA NoaoIBoi GpyHaamenTa, klla;

O, — aTMOc(epHOe AaBieHue, npuHumaemoe pasubimM 10,0 klla;

Og, — NIPUPOJHOE (OBITOBOE) ABICHHE B CEPEMHE j-ro cJlos, klla;

Ol — O€3MEpHBIH KO3 dULMEHT, npUHUMaeMblii 1o Tabmuue WM.l B 3aBHCHMOCTH OT
OTHOWIEHWs] CTOPOH TMOZOWBLI (GyHAaMeHTa a/b M OTHOCHUTENLHOH TNIyOMHBI
2z 2] , ,
e =5 (3nech z.g Mz} — paccTOsIHMS OT MOAOWBBI (QyHIAMEHTa

COOTBETCTBCHHO 10 KPOBJIU M MMTOAOHIBBI j-FO CJ104 flbﬂa).

Tabauua U1 - 3nauenns koapPuunenrta o,

3nadeHus KodhPUUHEHTa ., IpH I/b

z'/b
1,0 1,2 1,4 1,6 1,8 2,0 3,0 10,0

0,4 0,417 0,450 0,474 0,492 0,506 0,516 0,545 0,569
0,6 0,269 0,299 0,324 0,343 0,358 0,370 0,406 0,438
0,8 0,181 0,206 0,227 0,245 0,259 0,272 0,310 0,350
1,0 0,128 0,148 0,165 0,180 0,193 0,205 0,243 0,289
1,5 0,064 0,075 0,085 0,095 0,104 0,112 0,143 0,196
2,0 0,038 0,044 0,051 0,057 0,063 0,069 0,093 0,145
2,5 0,025 0,029 0,038 0,038 0,042 0,046 0,064 0,112

3,0 0,017 0,020 0,024 0,027 0,030 0,033 0,047 0,090

N.2 CxopocTe OCaKM CHIBHOIBAUCTBIX TIPYHTOB V, M/T0ol, OOYCIOBIEHHAs HX
TUIACTHYHO-BA3KKUM TEYEHHUEM, ONpEACIsIeTcs o GopMyJie

v=3v,, (1.3)

J=1
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TAE /M — YUCJIO MECALIEB B FOJy, B TCUCHHE KOTOPHIX Pa3BUBAIOTCH AC(QOPMalMK MON3Y4eCTH
I'PYHTOB;
V, — CpeHeMecsunas CKOpoCTs 0calki, M/Mec, onpe/leasemMas CoriacHo ykazanuam M.3.
1.3 CpenHeMecsyHas CKOPOCTb OCA/IKH CHIIBHOJIBLAMCTHIX IPYHTOB OCHOBAHHS V; M/MeC
(cm/Mec), onpenensiercs no Gpopmyiie

v, = 730}{%1 I s (1.4)

TA€ n — YHCIO CJIOeB TIPYHTa, B IMpejesiax KOTOPBIX OIpEAENAETCS CpeaHeMecsYHast
Temnepartypa I
hy — TONIIKUHA k-TO ClIO TPyHTa, M, NpuHUMaeTcs He Gosee 0,20 (b — MeHbMH pa3mep
No/01Bbl GYHAAMEHTA);
&4 — CKOpPOCTh OTHOCHUTENBHOMN AedopMaluu k-ro ci1osi rpyHTa, 1/4, Mpu cpeHeMec uHo
Temrnepatype rpyHTa I}, onpejeasemas 0o Gopmylie

1 2

&k =E(0k‘§GL,kja (1.5)

31€Ch T); — KOOQOUUMEHT BSZKOCTH k-ro cios rpyHTa ocHoBauud, klla-u, onpeaensembiid
COrIacHo ykaszanuam 1.5;
oy — Hanpsikenue, klla, B k-M ci10e TpyHTa OCHOBaHMs, onpeaeasemoe 1o M.4;
Ok — NIPEAE] TEKY4eCTH k-ro cios rpyHTa ocHoBanus, klla, onpenensemeiit no K.5.
.4 Hanpsxenue o, BEIUUCsiETCs IO opMyJie

Cr = Oas(ol,k—l + Gz,k)’ (M6)

TJie Oz M O, — HalpskeHus, klla, Ha BepxHel M HWXHEH TrpaHHUax k-ro cjos,
ornpeaessieMsle 1o Gopmyne

O: = QgPo, (.7

rie o — Oe3pasmepHblil KOIQPULIMEHT, MTpUHUMaeMblit o Tabauue M.2 B 3aBUCHMOCTH
OT OTHOILEHHS CTOPOH MOAOLIBLI PyHIaMeHTa a/b v OT 3HaueHus z'/b (3mech z' —
pPaccTOAHME OT HMU3a TI0A0WIBBI (QYHJAMEHTa A0 YPOBHA, Ha KOTOPOM
OMNpEAEIAETCA HANIPSHKCHUE);
Do = P — Og — AOTIOJIHUTENbHOE (K IIPUPOAHOMY) BEPTHKAJIBHOE JaBJICHHE Ha TPYHT MOA
nogowBol dbyHaaMenTa, klla;
TI€ p — CpeAHee [OaBjeHWE Ha TPYHT TMNoJA MOXOWBOH (dyHIaMeHTa OT
ITOCTOSIHHOH U JUTUTEINIbHBIX A0JIEN BPEMEHHBIX Harpy3ok, klla;
Og — IpHpoAHOe (OBITOBOE) HABJICHHE B TIPYHTE Ha YPOBHE IOJOLIBBI
¢yHoaMeHTa OT Beca BBIIENEKALIMX CI0EB TPYHTOB (A0 OTMETKH
npupoaHoro penneda), kfla.

Tabnuna N2 - 3Havenns koddduumenTta o

Oxonyanue mabauywt H.2

CII 25.13330.2012

[ b 3Ha‘1€1HPIH xo3hduLmenTa oy mpH alb

‘ | 1.2 14 1 16 | 18 2 3 10
0,6 0,337 0,352 0,359 0,360 0,359 0,357 0,342 0,316
0,8 0,268 0,290 0,304 0,307 0,318 0,321 0,316 0,291
1,0 0,208 0,231 0,248 0,261 0,270 0,276 0,282 0,260
1,5 0,115 0,133 0,147 0,160 0,171 0,180 0,204 0,198
2,0 0,071 0,083 0,094 0,104 0,113 0,121 0,148 0,158
2,5 0,047 0,056 0,064 0,071 0,078 0,085 0,109 0,132
3,0 0,034 0,040 0,046 0,052 0,057 0,062 0,083 0,112
4,0 0,019 0,023 0,027 0,030 0,033 0,037 0,051 0,085

CpeﬂHee JAOTTOJHUTEIBHOC AaBJICHHUE HA I'PYHT po A0KHO YAOBJICTBOPATE YCJIOBHIO

Do

u>

(M.8)

e ky— Oe3pa3MepHell KOIQQHULUHMEHT, MPHHUMAEMBIH MO nepBod crpoke Tabauue M.3 npu

hy/b =0, hs — TONIMHA TPYHTOBOM NPOCIOAKK MO HYHAaMEHTOM;

o, — HaudonblIee 3HaYeHHMEe HanpsukeHus, klla, mMpU KOTOPOM COXpaHAETCA JHHEHHas

Tabdbawvua U3 - 3navenus xoddppuunenTa k¢

3aBHCUMOCTb CKOPOCTH YCTaHOBMBLUETOCS TEYEHHMA OT HANPAXKEHUS Ha HauaJbHOM
YUYACTKE PEOIOrMyecKoi KpuBoH, onpeaeasemoe o 1.5.

hi/b

3uauenus koapduuuenTa k, npu a/b

1 1,2 1,4 1,6 1,8 2 3 10
0 2,6 2,65 2,7 2,7 2,75 2,8 29 3,2
0,5 3,3 3,35 3,4 3,4 3,45 3,5 3,6 3,8
1,0 3,8 4,40 4,8 4,8 4,60 4,4 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

N.5 PacueTHble XapaKTEPUCTHKH CHIIBHOMBANCTOrO TPYHTA 1), Gz, Oy ONPEIAETAIOTCS

b 3nauenus koxduiMenTa og py 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

84

NPH MHXCHEPHBIX H3BICKAHUAX M3 UCMBITAaHUNH 0Opa3LOB MEp3/I0r0 IPyHTa Ha OJHOOCHOE
cxarue B coorBeTcTBUH ¢ [OCT 12248.

Temnepatypsl T;4, B 3aBUCMMOCTH OT KOTOPBIX YCTaHaBJIWBAIOTCA 3HAYEHHS M U Oy,
creayeT onpenaensts no hopmynam (7.5) — (7.7) Hactoswmx Hopm. 3HayeHUs KoahduuMeHTa
O Uld ONpelefeHuss TeMIepaTypbl NpuHUMaroTcs no Tabavue M.4 s j-ro mecsua u
riIyOMHBl 3ajieraHus CEPeAMHBl k-ro clos z, U3MepseMOi OT BEPXHEH MOBEPXHOCTH
MHOTOJIETHEMEP3/bIX IpyHTOB. [Ipn atom 3a mepsbiil Mecsu (j = 1) npuHAMaeTCs TOT, B
KOTOPOM TJIyOMHA CE30HHOIO MPOTaWBaHMs N0CTUraeT HamOoJbpliero 3Hadenusa. [nda o,
TeMIepaTypa NPHHUMAETCs PaBHOW TemrepaType Ha riyOuHe HKKe MOJOLIBbI QyHIAMEHTA
Ha 0,5b (3mech b — 1MpyHa NOAOLIBE GYHIAMEHTA).
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Tabdnnua N4 - 3navenns koypdpuunenra o,y

3HauCHUs KOOPDHIHEHTA W, 4 IPH /, MEC

Z, M

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

1,0 | 0,34 | 031 | 0,46 { 0,76 | 1,12 | 1,45 | 1,66 | 1,69 | 1,54 | 1,24 | 0,88 | 0,55
2,0 1062 {051 (053 068|091 | 1,17 | 1,38 | 1,49 | 1,47 | 1,32 | 1,09 | 0,83
30} 0,83 | 0,70 | 0,65 | 0,70 | 0,82 | 1,00 | 1,17 | 1,30 | 1,35 | 1,30 | 1,18 | 1,00
40 | 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 | 0,84 | 0,89 | 0,97 | 1,06 | 1,13 | 1,17 | 1,16 | 1,11
6,0 | 1,06 | 1,00 | 0,94 | 0,9 | 0,88 | 0,90 { 0,94 | 1,00 { 1,06 | 1,10 | 1,12 | 1,10

IHprnMedgaHnune - z— pacCTOAHHE OT BEPXHEH NMOBEPXHOCTH MHOTOJETHEMEP3NBIX IPYHTOB A0
YPOBHS, Ha KOTOPOM ONpeAe/IAETC TeMNEpaTypa.

1.6 CkopocTe OcCalkH NOA3EMHOrO Jbla Vv, M/TOJ, O0YCJIOBJEHHAsl €ro MjacTU4HO-

BSA3KMM TEHECHHEM, OTIPEeNseTCs 110 Gopmye

n
v=4380pebk; X (k. +k ) (0~ 0,,), (n.9)
j=t

TA€ po— AOTOJHUTENBHOE (K TPHPOLHOMY) BEpPTHKAAbHOE [AaBIEHHE Ha FPYHT TOJX
nonouBoit hyHnamenta, klla, onpeaensemoe tak xe, kak v B M.4,

b — myprHa NOAOUIBEI (PYHAAMEHTA, M;

k; — mapaMeTp, XapaKTEpPHU3YIOLIMH BA3KOCTH JibJA, ONpedeaseMbid M3 MCIBITAHHH
00pa3noB JbAa Ha oJHOOCHOE Cxkatue, °C/(xIla - u);

N — YUCJIO CJIOEB, Ha KOTOPOE pa3jesseTcs To/ia Jbja (TOMHUHA C0SA NPHHUMAETCH
He 6onee 0,40);

kij, kij1 — ko3pduuments:, 1/°C, npunumaemsle no Ttabnavue M.5 B 3aBUCHMOCTH OT
temneparypsl ocHoBauus (7o — 7Thy) M pacCTOAHWHA OT BepXHEH MOBEPXHOCTH
MHOTQJIETHEMEP3JILIX TPYHTOB [0 KPOBJIH Z;-| U MOJIONIBEI Z; /-T0 CJ10% JIbIa;

Wj-1, ®; - Oe3pa3MepHble K0IPGUIUEHTHI, onpeaenseMsle no tabnuue 1.6 B 3aBUCUMOCTH OT
OTHOLIEHHS CTOPOH NMOJOLIBBI PYHIaMEHTa a/b U COOTBETCTBEHHO OTHOCHTENbHBIX
rmy6bus M (3mechb zy M z}) — pacCTOAHMA OT TNOJOWBHI (yHAaMeHTa
COOTBETCTBEHHO J0 KPOBJIU ¥ MOJOILRBBI /-IO CJI0S JIbJIA).

Tabnuua U5 —3nauenus koopdpuuunenra k,

Kospduuwmenr &, 1/°C, npu emnepatype Ty — Ty, °C

-2,5 -3 -3,5 -4 -5 —6 -8 -10

0 0,408 0,377 0,353 0,333 0,301 0,277 0,243 0,218
1,0 0,327 0,295 0,266 0,242 0,206 0,179 0,143 0,118
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

zZ, M
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Tabnuuna U6 - 3navenns koapdpunuenrta o

[

3nauenud Ko3(duuerTa @ npu a'b

="h
[ 12 14 16 18 2 3 4 10

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

MpuMewganmune - z— pPaccTOAHHE OT BepxHEH MOBEPXHOCTH MHOTONETHEMEP3/BIX TPYHTOB 10
paccMaTpHBAEMOTO YPOBHS.

Cpe/Hee DOTIONHUTENIBHOE JaBIEHUE pgy AOKHO yJOBIETBOPATL ycnosuio (M.8), mpu
3TOM 3HaueHue ky ompenensercs no Tabauue W.3 B 3aBUCUMOCTH OT TOJILMHBI I'PYHTOBOH
1pocIoiiky nod GyHAAMEHTOM /i, M pa3MepoB MOOMIBEI @ ¥ b. 3HAYEHUE G, ONPEAENACTCS U3
UCnpITaHUH 00pa3loB Jba Ha OJHOOCHOE CkaThe npu temnepatype T, (7.2.7) Ha ypoBHe
KPOBJIH JIbJ1A.
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IIpunoxenue K
(pexoMenyemoe)

Pacuer riyOuHbl 0TTaNBAHUS [PYHTOB MO/l COOPYKEHHAMMU

K.1 Pacuer riyOMHBI OTTavBaHHA IDYHTOB B OCHOBAHMH coopyxeHHs (7.3.3) H, M
(cuMTas OT MOBEPXHOCTH TPYHTA IOJ COOPYXKEHHEM), 38 BPEMs €ro JKCILIyaTaluuu !, ¢ (4),
IPOM3BOAUTCSA 110 HopMyJiam:
noo cepeduHot COOPYIHCEHUS

He = kn(&c — ko)B; (K.1)

nOO Kpaem coOpyiceHus.

He= k(& — ke~ 0,1y )B, (K.2)

rae k, — kodpouumeHT, onpeensemMsit no tabiuue K.l B 3aBMcHMOCTH OT OTHOwWeHUs L/B
(COOTBETCTBEHHO [JIMHA M WIMPHHA COOPYXKEHU, M) H 3HAYEHHI napameTpos B 1 ;

& U ke~ ko3hduumenTsl, onpeensemsie mo rpadukam (pucyHok K.1) B 3aBHCHMOCTH OT
3HAYECHUH MapaMeTpoB Og, B 1 ;-

& ¥ k. ~ k02QduLUKMERTBI, onpenensembie 1o rpadukam (pucynok K.2) B 3aBHCHMOCTH OT
3HAUYEHUH NapaMeTpoB o, B U .

ORr = ?x;hRo/B; (K3)
M (B-Ty)
po L0l (K4)
M( in —be)
Y= >\,g/7Tm[/L\,BZ, (KS)

31€Ch Ay M Ay ~ COOTBETCTBEHHO TEILIONPOBOAHOCTh TAJIOTO U MEP3I0ro rpyHTOB, BT/(M-°C),
npuHUMaeMele no tabuuue b.8;
Ro — compoTuBieHHe Terionepeaade Moja IEPBOrO  JTaxa WK [OABaId
coopyseHus, M* - °C/Br, onpeaensiemoe B coorsetcTBrU ¢ CIT 50.13330;
Ty — pacueTHas CpeHerof0Bas TeMIIepaTypa MHOTOJIETHEMEP3IIOTo rpyHTa, °C,
onpeaeaseMas B COOTBETCTBUH ¢ ['.8;
Thy— TeMriepaTypa Havalla 3aMep3anHus rpyHTa, °C, onpenensemas o b.5;
Ty — pacyeTHas TeMIiepaTypa BO3fyXa BHYTpH coopyxenus, °C;
L,—TenaoTa TasHUA Mepaaoro rpyHta, JD/M°, ompegensemas mo popmyne
(5.20).

IIpumedanne—llpu oy = 0 3nauenus H, crenyer onpenensts no gopmyne H, = k,E.B.

K.2 Ecmu seiumcnennsie no dopmysne (K.2) 3nauenns H, nonyqaloTcss MeHbIIE
HOPMAaTHUBHOM [NIyOMHBI CE30HHOTO OTTAUBAHHMA TPYHTA dy, TO CNEAYET MPUHHMATh
H,=1,5dy .
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Tabnwnuna K1 —3navenus kodppuuuenra &,

3HaueHHa KOYpPULLHeHTA £,
U1 TPAMOYTOJIBHBIX B IUTAHE COOPYKEHHHA NPH

J1s1 KpYTJIbIX B TIAHE
COOPYXCHUH ITPU
{3, paBHOM

0 04108 ;1,27 20 0 04 108 | 1,2120 0 04 {08 112120
0,9710,8710,820,76 0,71 { 1,00{0,93 0,87 0,83 0,80 1,00(1,00{0,990,97 0,96
0,9310,79 10,71 | 0,64} 0,61 10,95{0,85,0,78 0,74 | 0,68 | 1,00 0,97 0,92 | 0,89 | 0,96
0,910,711 0,62 0,61 | 0,61 [0,94 0,78 | 0,68 | 0,66 | 0,68 |0,99]0,95|0,88|0,8510,87
1,00 10,90} 0,64 | 0,57 | 0,59 | 0,61 |0,92}0,70 0,63 | 0,66 | 0,68 | 0,97 | 0,90 | 0,82 | 0,85 | 0,87
1,50 10,89 10,59 10,56 { 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 10,54 10,56 0,59 | 0,61 0,8910,58 [0,630,660,68|0,95/0,84}0,820,85}0,87
3,50 10,87]0,53]0,5610,59 0,61|0,88(0,57|0,630,66|0,680,940,8310,82|0,85]|0,87

L/B=1up, pasHoM L/B=2u [}, paBHOM

[Tapamerp v

oo
[C S
O LD

K.3 MakcumasbHas riyOuHa OTTaUBaHUA TPYHTA Hpax, M, (CYHMTasd OT MOBEPXHOCTH
rPpyHTa TOA  COOPYXKEHUEM), COOTBETCTBYIOLAs  YCTAaHOBUBILEMYCA  NPEAEIBHOMY
ITOJIOXKEHHIO TPAHK B! 30HB! OTTAaUBaHUs, ONpefeNseTcs No GopMmynam;

noO CepeduHoOl COOPYHCEHUA

Hemax = ksEemaxB; (K.6)
nOO Kpaem CoopyHceHust

Hemax = ksGemaxB, (K.7)
rae ks — ko3¢ duLMenT, onpenenseMplii 1o Tadauue K.2

Ecmax B Ee.max — KO3 HLIMEHTSI, onpeensieMble 1o rpadukam (pucynku K.3,a u K.3,6).

Ta6nuua K.2 - 3nauenus koapdpuunenra &

3Havenus koddhuumenTa A, mpu 3,

®opva L/B g)a(EHOM P
coopymeHm 02 04 08 2 20
Kpyraas - 0,40 0,49 0,56 0,59 0,61
I 0,45 0,55 0,63 0,66 0,68
2 0,62 0,74 0,82 0,85 0,87
[TpssMoyronpHas 3 0,72 0,83 0,90 0,92 0,94
4 0,79 0,89 0,94 0,95 0,96
5 0,84 0,92 0,96 0,97 0,98
210 1,00 1,00 1,00 1,00 1,00

K.4 JIns 3armyGneHHoro coopyxenus riy0uHa OTTaWBaHus rpyHTa H, M (cuuras ot
TIOBEPXHOCTH TIpyHTa ToA 3aridyOieHHOM uacThio COOpPYXKEHHs), 3a Bpemsa £, ¢ (4),
onpenesseTces rno popmyam:

No0 CEPeOUHOU COOPYHCEHUA
H. = kn(&a— ar)B; (K.8)
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::3(, [UTEAY a) i(’_l!hl.\' ()) a (S Brax 6}
noO Kpaem COOPYIHCeHUs [ 75 |73 r\ 20
He = deL" (Kg) N \
. TN N 13 \ 173
re kg — Ko3hduLMeHT, onpeesseMbli mo Tadamue K.3; N I\ \19 N N \
£4— k03 duiMeHT, onpeaeseMblii o rpadikam (pucyHok K.4) B 3aBHCHMOCTH OT L2 IO "b/ 1,25 7N N \ 1.5
OTHOWICHMS 3ariyOJeHHs COOpYXeHus K ero wwpuHe f/B, napamerpa B u L \\\ o 1\ o \\\ N\ 7 B
KO3 dULHEHTA Yy, ONPEAETAEMOTO 10 Gopmysie ‘ 20 ' \ \ \ o o
e \ §0 AN . \ 2 e
ATt (K.10) 0.75 0{),.\3\ NN 078 \ I \ 1.0
Vo =y, - 207N N [
L,B* 0.5 kN7 NN 0.5 2 X 0.75
v 1] Ny 2T
. \/40& \ e , ) /
rie Yo — Ko3GGOULUEHT, ONpeleseMplt o rpadukam (pucynoxk K.4) B 3aBHCHMOCTH OT 0.25 b ol 025 ooy 1 vy 05
s "(P
napameTpos H/B v B nipu &z = Q.
P P P npit & U . o~ ay 0.25 i
. 0 01 0203 0405 06 ¢ 0,1 0203 04 05 06 0 025 05 0,795 1‘03
1‘2 S 1‘2‘:.
Pucynok K.3 - I'padukn nas onpeaenenns ko3 PuUHEHTOB:
a Q .A . L a-— gc,max; 0 - ge,max; 68— E_,d,max
1.0 N ]
N F\‘:’“«‘ij’ 1.0
0.9 /*(\.5‘ 0.9 ¢ Tab6anua K3 - 3nauenus koopouumnenTa ky
s A
()8 & , 7 et —
0.% / e Q ( 0.8 Q b // H/B 3nauenns kodduunenta k,; npu B, paBHOM
0.7 /, 0! o= 07 / o> 0-02 0,4 0.8 12 2,0
0 y 0. i o & 0 0,85 0,69 0,39 0,22 0,13
‘ /, 0. I== 6 /,0- B 0,25 0,88 0,76 0,62 0,48 0,29
05 1.0l 05 7 > R 0,50 0,90 0,82 0,69 0,57 0,38
o | 2 e il allys 0,75 0,92 0,87 0,75 0,63 0,46
7 Y ), 7 10 1,00 0,93 0,90 0,78 0,66 0,51
0.3 T 2 O 0.3 - "r‘o.&-
- v 02 - L= K.5 MakcumanbHas IiyOHHa OTTaWBaHUS TPYHTa MOJA 3ariayOJEHHBIM COOPYXEHHEM
o 1*7 Humax, M, OTIPEAEIACTCA MO POPMYIaM: ‘
0.1 0,1 7‘('): nOO cepedUHOU COOPYIHCEHUSA
\f L
) - W
O S UTGI030406 0810 15 20 25 30 34 0 RS ATICIBM0G0R10 15 20 253035 Hemax = ks(Egmax — 0R)B; (K.11)
k, 3 nOO Kpaem coopydHceHus
0.6 ‘ 0.6
03 PANE ] L1 He,max = dec,max’ (KIZ)
. an 0.5 = 0
0! ‘} N
0.4 ;l"P 04 ‘“';/"“:30 AT rae £gmax — KOIDMULHMCHT, ONpeaensembiii o rpadukam pucynka K.3,6.
N 2 /’ -
03 3 ” 3
A s
. -~ g
0.2 - 0’2 0.2 r
0,1 0.1 0,
0 oy 4),0‘\
005 01020304060810 1.5 20 2.5 30 A8 O g OTO2030A06 0810 15 20 25 3035
Pucynox K.1 - Ppadurn juis Pucynox K.2 - I'padukn s
onpenenenus KoHppuuAeHTon onpeseenus KoYpPHUREHTOB
&k, Enk, ;
:
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Sa Su
1,2 1.2
L~
1.1 / bl 7
10 VBV - L0 / -
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Pucynoxk K.4 — Tpaduku pas onpeaesenns kodppuumnenra &,

K.6 Ha yuwactkax, rie ciod CE30HHOTO IPOMEpP3aHUS HE CJIMBAETCS C BEPXHEH
TIOBEPXHOCTBIO MHOT'OJIETHEMEP3JIOT0 I'PYHTa, ITy0MHa OTTaWBAaHUSA TPYHTA MOJ CEPEIMHOH
H. v xpaem coopyxenust H,, M (cuutas OT BEpXHEH MOBEPXHOCTH MHOTOJIETHEMEP3NIOro
IPYHTa) 3a BpeMms £, ¢ (1) onpeaensieTcs no Gopmyiam:

H.=k&'B; (K.13)
H, = kELB, (K.14)

rae k, — koapdunuent, onpenensemstii o K.1, npuaumas B =0 u y = yy;
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3/1€Ch

}‘l/zT;nf i !

L,B* 1+0,64a,1n2,58

(K.1%5)

Wiy =

£ u &', — KOdPPUIMEHTBI, ONpejIeNsieMble COOTBETCTBEHHO MO rpadukam (pucyHku K.5 u
K.6) B 3aBUCHMOCTH OT 3HAUCHUS NapaMeTpoB &g = hu/B U Wy
rae hy — TyOWHA  3ajleraHus  BEPXHEH  MOBEPXHOCTM  MHOIOJETHEMEP3JIOro

IPyHTa, M.
K.7 B cayuasx npoBeneHus MeporpHATHH N0 NPEABAPUTENBEHOMY OTTaMBAHUIO WM

3aME€HE T'PYHTOB 10 TIyOUHBL Ay, (6.4.3) pacueTHas riyOuHa oTtaMBaHus H, M, (cuurtas ot
MOBEPXHOCTH IPYHTa MO COOPYXKEHHEM) 32 BpeMs £, ¢ (1) orpeaensiercs 1o hopmyne

H=hyw+ hee, (K.16)

rae he.— rnyOMHa OTTaWBAHUS FPyHTa MOA MOJOILIBOM [PEeIBAPUTEIBHO OTTAsHHOTO HIIH
3aMEHEHHOTO CcJIos TIpyHTa, ompeaeideMas no ¢opmyram (K.13) nm (K.14),
npuHuMas 3HaveHus &'. u &', no rpadukam (pucynxu K.5 u K.6) npu 3Hadenuu
napametpa &g = hp 4/B.
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Pucynok K.6 — I'paduku
Aan onpeaejaeHust kodgpuuuenra &',

Pucynox K.5 — I'paduxn
Asi onpeaesieHus xo3ppunuenra &'
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Ipunoxenne JI
(pexomenayemoe)

OnpegejieHue MEXaHUYECKUX CBOMCTB M HeCylleH ¢nocoOHOCTH OCHOBAHHI CBaM
B MHOI0JIETHEMEP3JIbIX FPYHTAX N0 Pe3y/IbTaTaM CTATHYECKOr0 30HIHPOBAHHUS

JI.1 Cratd4yecKkuM 30HJHUPOBAHUEM HCIIBITHIBAIOT MHOIOJIETHEMEP3AbIC AUCTIEPCHbIC
IPYHTBI, COCTAB M COCTOSIHUE KOTODBIX TO3BOJAIOT MPOU3BOAMTH HENPEPHIBHOE BHEAPEHUEC
sou1a. s ueneitaHui uenogbsyoT soua I tuma no TOCT 19912, nonosnHuTensHO
OCHAILEHHBIA AaTYMKOM TEMIIEPaTyphl, pacloNOkKEHHBIM B KOHYCE HAKOHEYHHKA 30HAA.

J1.2 Cratraeckoe 30HAMPOBAHUE BRIMOJIHSIOT NYTEM BAABIUBAHUA 30H/A C ITOCTOSHHOH
ckopocTbio 0,5+0,1 M/MHH ¢ NMEPHOAMYECKIMH OCTAHOBKAMHU 110 TTyOHHE (PEKOMEHTyeMblit
untepBan 0,5 — 1 M), NpU KOTOPBIX WCNBITAaHHE MEPEBOIAT B PEIAKCAUHOHHO-MON3YYMH
pexuM («ctabunausanys» 30H[a), COMPOBOXKIAAEMBIH BMEp3aHHMEM 30HI@ B TPYHT U
M3MEHEHHEM COMPOTHBIICHUH TPYyHTa 30HAMpOBaHHIO BO Bpemenu. [lepexom B pexnm
«CTabWIM3alMK» JAOCTHraeTcs MNYTeM TMPEKpalUCHUs TM0JaYd Mmacjia B THIPOJOMKpATh!
BJIAB/IMBAHMS 30H7a. 3aJJaHHEM Ha NPOBEICHHC HHXXEHEPHO-TECOKPHOIOMHYECKUX U3bICKAHUH
MOXKET NPEAyCMaTPUBATHLCSA BBIMOJHEHHE IPYTUX PEXHMOB CTAaTHYECKOrO 30HAHPOBAHHS
MEp3JIBIX TPYHTOB. '

[Ipr uCIBITAHHK M3MEPSIIOT M (PUKCHUPYIOT: YAC/IbHBIE CONPOTHBACHHS TIPYHTa MOA
KOHYCOM W BHOJb OOKOBOW MOBEPXHOCTH MY(Thl TpEHWs INpH BAABIMBAHWM 30H/A
(gev 1[5, K@), MCTIBITAHMH 30HAA B POXUME «CTAOUIM3ALUNY (gcs B fis, KI1a) U B HauabHbIN
MOMEHT JIOMIOJHUTEIBHOIO BaBIWBaHMS (J107aBJUBAHMA) 30HAA II0CE 3aBEPIUCHUS €ro
BMEP3aHHs B IPYHT B IIPOLECCE HCIBITAHUS B pexuMe «cTabuamsaumu» (9q ¥ fu klla);
temneparypy 7., °C, KoHyca 30H[a; [TyOUHY W CKOPOCTh BAABIMBAHHMS V., M/MUH, 30H]a;
BpeMs [, MPOLIEAIICE [OC/Ie Havyala pexnma «crabunuiauvu» 30HAa. Bmeps3adue 3oHaa B
IPYHT JONYyCTHMO CUUTATh 3aBEPIUICHHBIM, €CIM HM3MEHEHHE TEMMNEpaTyphl KOHyca
HAaKOHEYHHKa 30H[a 3a nociensue S MuH coctasiseT He 6onee 0,05 °C.

JL3 [lns mpenBapuTe/ibHbIX pacyeToB OCHOBaHWH coopyxenui I — II ypoBHei
OTBETCTBEHHOCTH, @ TaKXKe JJI1 OKOHYATE/IBHBIX pacyeToB OCHOBAaHUH coopyxeHud [lII
YPOBHS OTBETCTBEHHOCTH B TJIMHHCTBIX MJIACTUYHO-MEP3JIBIX (KPOME 3aCOJICHHBIX M
3aTOpGhOBaHHbIX) FPYHTAX AONYCKAETCs OMpeaensiTh HOPMATHBHbBIE 3HAYCHHUA XapaKTePUCTHK
MEXaHHYECKUX CBOMCTB TI'pyHTOB corniacHo JIL.6, CONpOTHMBICHMH TI'PYHTOB MOJA HUXHHM
KOHIIOM H 10 OOKOBOH TMOBEPXHOCTH BEPTHKAIBHO HArpPYKEHHBIX BHCAYMX 3a0UBHBIX U
Oypo3abuBHBIX cBail cornacHo JI.8.

OKOHYaTeIbHbIE PACUETHl COOPYKEHUI IOMYCKAETCH BBIMOJHATH C MCIOJb30BaHHEM
JI.6, JI.8 B ciy4yae BBIMONHEHHS KOHTPOJBHBIX COMOCTABJIECHUH pE3yJILTATOB PacyeToB MO
JaHHBIM ~ CTaTHYECKOTO 30HIHPOBAHMS M MPAMBIX METOLOB MCTILITAHHH TPYHTOB,
BBITIOJIHEHHBIX HA KJIIOYEBBIX y4acTKax.

JI.4 Tlpu npoBeACHHH HMHKEHEPHO-TEOKPHOIIOTUYECKUX M3BICKAHHMHA TMOJ KOHKPETHEBIE
COOPYKEHHUS! CTATHYECKOE 30HAMPOBAHHE TPYHTOB NIPOM3BOAAT B MPEAEIax WX KOHTYPOB WM
Ha PacCTOSAHUAX OT KOHTYpoB He Oosiee S M. [l1a mosyqeHUs COMOCTABHUTE/BHBIX AGHHBIX
4aCTh TOYEK 30HAMPOBAHMA PpAcroaraldT Ha paccTosHUM He Oonee 3 M OT TOPHBIX
BbIPabOTOK, B KOTOPBIX TPOU3BOAAT OTOOP MOHOIUTOB [Ulsi 1a0OPAaTOPHBIX UCCIICAOBAHWH, U
BBIMTOJIHSIOT OPYTHE MOJEBEIC HCCACLOBAaHUS TPYHTOB, HO HE MEHEe 1 M OT TpaHHLbI
BBIPa0OTKY M HE MEHEE 2 M OT OCH UCIILITEIBAEMOH CBaH,

JL.5 CocTosiHUE TPYHTA U TPaHULy MEXAY TANbIMH U MEP3/IbIMH IPYHTaMH MO JaHHBIM
30HAMPOBAHHS ONPEAENAIOT MO MOKA3aHHUSIM TEMIEPaTYpHOTO JaTyMKa 30HAA U (WiH)
AUarpaMMaM, COCTaBJSi€eMbIM Ha OCHOBE MECTHOIO OIIBITA COINOCTABJICHUA pe3yJbTaToB
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OypeHHs pa3BEJOYHBIX CKBRXMH M JaHHBIX CTATHYECKOTO 30HAWpOBaHMA. B ciydae
OTCYTCTBHS MECTHOTO OIBITA IS IVIMHUCTBIX MIACTHYHO-MEP3ABIX (KPOME 3acOTEHHBIX H
3aTOpP(OBAHHBIX) TPYHTOB JIOITYCTUMO HCIIOIb30BATH JAHArpaMMy pucyHka J1.1, npu ycaoBun
BBITIOJIHEHHSE KOHTPO/IBHBIX COMOCTABICHUH ¢ pe3ybTaTaMy OypeHus.

gev, Mlla
T
Gew ¥ (s — COMPOTHBIICHHS TPYHTA O] KOHYCOM
30 ¢ T 30H/4, 3aQMKCHPOBAHHBIE COOTBETCTBEHHO MPH €T0
MOTPYEHHHM CO CKOpOCThIO V.= 0,5 M/MUH 1 yepe3
[s=5 MHH 1I0C/Ie Hayalla peakcaliioOHHO-NOMI3Y4Ero
peXxuma UCTIBITaHUS
20 + ; —
:;;fr”n"’” Pucynox J1.1 - lnarpaMma onpesejieHHst
COCTOSIHHA I'PYHTA 10 TaHHbIM
CTAaTHYECKOro 30HAMPOBAHHUA
10 F e
maibly
epyrm R —
0 2 4 6 8 gov/ges

JI.6 HopMaTuBHBIE BENUYHMHBI NPEACAbHO AJIMTENbHBIX 3HAYCHHH JKBHUBAJIECHTHOIO
CLUEILIEHUS Cy, klla, M xommpeccuonnoro mopnyns aedopmaunu E;, Mlla, nigactuuno-
MEp3JIbIX TPYHTOB onpeaendror no Ttabmuue JI.1. PacdeTHble 3HayeHUs XapaKTepUCTHK
onpenenstoT B coorBercTBuM ¢ TpeboBanuamu 'OCT 20522 ¢ yueromM ykazaHui 5.8.

Tabnunua JL1
g, Kl 5000 10000 15000 20000
Ceq klla 34 96 170 260
E;, MIa 16 23 28 32
[Ipusmecuyanue — A NPOMEKYTOUHBIX 3HAYCHWH g, 3HAYCHHA C,, M Ey ONpENensiorT
UHTEPIIOSAIIUEN,

3HauEHUsA XapaKTEPUCTHK C,, U E; TIpH pacyeTHOW TemmepaType MEp3/oro rpyHTa
OMpEACNIAOT Ha OCHOBE OTKOPPEKTHPOBAHHOTO (KOPPEKTHPOBKA BBLIMOJIHAETCS Ha OCHOBE
pPETHOHANBHLIX  KOPPENALMOHHBIX ~ 3aBUCHMOCTEH  MEXAY COMpPOTUBJIEHHEM (o H
TEMIIEPaTypOil TPyHTa) 3HAYCHHUS g, COOTBETCTBYIOLIErO pacueTHOH TemIepaType IpyHTa
HIM MyTeM YMHOXEHWsS WX 3HAuCHHWH, MoayyeHHbIX o Tabnuue JI.1, Ha mompaBOUHBIN
TEMIIEPATYPHBIA K03 PHUUHEHT (OmpeaenseTcss Ha OCHOBE PETMOHAIBHBIX KOPPEIALHOHHBIX
3aBUCUMOCTEN MEeXIy 3HaYCHUAMH XapaKTePUCTHK .y U £y ¥ TeMnepaTypoii TpyHTa).
JI.7 Hecyuyro cnocobHocTh ocHoBaHMs £, kH, BepTHKalbHO Harpy>K€HHON BHCAYCH
CBal B IUIACTUYHO-MEP3AbIX TIPYHTax IO pe3yjlbTaTaM CTaTHYECKOr0 30HAUPOBAHUA,
OIPEAEIAIOT 110 hopmyie
Fy =1 ZFi /nygYm, (L.D)
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TJIE Y, — TeMIIepaTypHbIH K03()OUNHEHT, YUYUTHIBAIOINA H3MEHEHUS! TEMIEpAaTypbl IPyHTOB
OCHOBaHWsI M3—3a CJAYYaiHBIX HM3MCHEHUH TeMIepaTypsl Hapy)KHOro BO3AyXa,
ompejesieTcst 1o yKazaHusiM npuioxkenus I;

F,—4acTHOe 3HA4YE€HUE TIPEeAENbHO JUIMTEJIBHOTO CONPOTUBIIEHUS OCHOBAHUA CBaH,
onpeesseMoe B COOTBETCTBUU C ykazaHusMu J1.8;

Yg — KOOQOUUMEHT HAAEKHOCTM MO TPYHTY, ONpPEACNAEMbIH B COOTBETCTBHH
¢ TpeboBanuamu 'OCT 20522,

Ym — KOOQOULMEHT HAAEXKHOCTH, YUYUTBIBAIOIIMM METOA  ONpENENeHUs HeCylleH
CTIOCOOHOCTH OCHOBaHHS CBaW, MPHU MCMOJIb3OBAHWH pPE3YIbTATOB CTATHYECKOTO
30HJMPOBaHUS TIPUHUMAETCH:

a) MpH OTCYTCTBUH B 30HE MPOECKTUPYEMOT0o 00BEKTa CTATHYECKUX UCIIBITAHUH CBaH

Ym=1,2,

0) Mpd NpPOBEJCHHH HA KIIOUEBOM Y4YacTKE B 30HE MPOEKTUpYeMOoro obObekTa

COINOCTABMUTENbHBIX MCIBITAHWH TPYHTOB CBa€d CTaTHYeCKOHW BAaBIMBAIOLIEH

Harpy3koi U CTaTHYEeCKHUM 30HIHPOBAHUEM Yy PACCYHTBIBAETCA MO POpMYyJIe

'szFui/Fu,n +0,2,

rae F,; ~ NpeaeibHO AJIMTEIBHOE CONPOTHUB/EHUE OCHOBAaHUS CBaW Ha KIIOUEBOM
YyYaCTKe, PaCCYMTAHHOE 110 JaHHBIM CTaTUYECKOTO 30HAMPOBaHMUS;

F,n— IpeAeabHO JUIHTEIbHOE COIPOTHBICHUME OCHOBAHMs OMBLITHOW CBau Ha
KJIIOYEBOM y4yacTKe, OINpPEJE]ICHHOE [0 J[JaHHBIM HCIIbITaHUs CBaH
CTaTUYECKON Harpy3Kom;

1 ~ YUCIIO TOYEK 30HIHUPOBAHMS.
JI.8 YacTHOoe 3Ha4YeHHE MpPEACILHO UTHTENBHOrO CONPOTUBIEHHUS OCHOBaHMA Fy;, KH,

BEPTHUKAJIBHO Harpy»KEHHOW BHCSYEeH cBaM B [JIaCTUHYHO-MEP3NBIX TPYHTax B TOYKE

30HIMPOBAHHUS ONPEEIAIOT M0 HOopMyJie

Fu=k(RA+ o Z Ragei Aari)s (J1.2)

rae k — kKodahULUMEHT, YUUTHIBAIOWIUH pa3Inuie B COCTOSHUM MHOIOJETHEMEP3IBIX IPYHTOB
B MEPHOJ CTATUUECKOrO 30HAMPOBaHMs (IIpH NPUPOAHON TemIlepaType IpYHTa) U
DKCIUTyaTallUu (IIpY PacuyeTHOH TeMIepaType IpyHTa) MPOEKTHPYEMOrO COOPYKEHHUS,
ornpeaensieMblit COrJacHo yKa3aHUAM 7.2.10; npH BBIYHCIICHUH
ko3 duiLMeHTa &k TemrepaTypa TpyHTa ONpEJENseTcs KaK CpefHAs Ha Y4YacTke,
PacnoNoKEHHOM B Npefaesax OAHOr0 AMaMeTpa d BBILIE U YeThIpeX AMAMETPOB d
HUXKE OTMETKHM OCTPUst NPOCKTUpPYEeMOH cBau (rae d — AMaMeTp Kpyrjoro Wiu
CTOPOHA KBAJPaTHOTO CEYEHUs CBaH, M);

R — yaeabHOE MPEAeNIbHO JUIMTEIBHOE CONPOTHBIIEHHUE TUIACTHUHO-MEP3JIOr0 IPyHTa MOX
HWXHUM KOHLIOM CBaM MO JJaHHBIM 30HAUPOBaHUS B paccMaTpHBaeMoit Touke, klla;
A — IIIOMIA/Ib NOTIEPETHOTO CEUCHNS CBAH, M’
Yaf — KOOQOHULMEHT, 3aBUCAILMH OT BHAA IIOBEPXHOCTH CMEP3aHHUA, NPUHHUMAEMbIH
cornacHo B.3;

Rafei — YACTBHOE NPEAEIbHO AJMUTEIBHOE CONPOTHBJIEHHE TUIACTHYHO-MEP3JIOro IpyHTa
CABMIY 10 OOKOBOM TMOBEpXHOCTH CMEp3aHMsd CBaW B TMIpeAenax I-ro  cios
rpyHra, klla;

Aaff—nnomazxzb TIOBEPXHOCTH CMEp3aHus i-ro cj1os IPyHTa C OOKOBOW MOBEPXHOCTBIO
CBau, M",

VaenpHOE NpeenbHO JUTUTEBHOE COMPOTHUBIICHHE IIaCTHYHO-MEP3NIoro rpyHTa Moj -

HWXKHUM KOHIOM c¢Bau R, k[la, Mo HaHHBIM CTaTHYECKOrO0 30HAMPOBAHHUA B
paccMaTpUBaeMo TOUKe onpeaesseTcs 1o Gopmyie
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Rc = B] qcy, (H.3)

rie ) — koahPpuLHeHT rnepexota o1 ¢ K R, npuHUMaemblit 114 3a0UBHBIX 1 OYpo3aGUBHBIX
cBai no tadbauue J1.2,
gey — CPElIHEE 3HAYEHHE YJCNBHOrO CONpPOTHBJICHHUS TpyHTa, klla, mox koHycoM 30HIa,
TOJIy4EHHOE U3 OITBITA, HA YYaCTKe, PACMONI0KEHHOM B IIpefiesiaX OJHOro AuameTpa d
BBILIE ¥ YETBIPEX AMAMETPOB d HUXKE OTMETKH OCTPHS TPOSKTUPYEMOH CBaM.

Tabauua JI1.2

e, Klla 5000 10000 15000 20000
B 0,42 0,31 0,25 0,22

MlpuMeyanus

| TlpuBeaeHHble 3HavYeHns koddduurenTa 4 MOryT HCIOJB30OBATLCA TIPH ITYOHHE 3a/10KeHUst CBau
5...10 M 1 MOrpyKEHHH €€ HHXKHEro kKoHua raybke 3a00s MHAECPHON CKBAXKMHBI HE MEHEE YEM Ha YeThIpe
JAHAMETPa CBaH. 7

2 118 npoMexyTOYHBIX 3HAUEHWH ¢, 3HAYCHUSA P4 ONMPEACIAIOT HHTEPIIOMALHEH.

YaenbHoe TIPEAEIbHO JUIMTENIbHOE CONPOTHBIICHHME IUIACTHYHO-MEP3NOrO IpyHTa
CIBHUTY 110 GOKOBOH NOBEPXHOCTH CMEp3aHUsA CBaM B IIpeAeaax [-ro cios rpyHTa Ry, xlla,
M0 [aHHBIM CTATMYECKOTO 30H/JMPOBAaHUS B pPAacCMAaTPUBAEMOM TOUKE OIpEACIACTCA 10

bopmyne
Ra_/'c,i = BZ fsia (-H4)

rae B> — ko3bdULMEHT, npuHAMaeMbId A 3a0MBHBIX W Oypo3aOuBHBIX cBaill Mo
Tabauue J1.3;

Jii — cpenHee 3Ha4Ye€HME YOEIBHOTO CONMPOTHUBIEHHMA i-rO closi rpyHTa, klla, BAoss
OOKOBOH MOBEpXHOCTH My(Tbl TPEHHUs, 3aMEPEHHOE B HAYajlbHbIA MOMEHT
JOMOJIHUTEIBHOIO B/aBIMBaHUs (JOJaBIMBAHHUA) 30HAA MOCJE 3aBEPIUCHUS €ro
BMEpP3aHHsl B TPYHT B ITPOLIECCE UCIBITAHUA B PEKUME «CTAOUIH3ALUIY.

Tadnuyga JI.3

£ KT 3HaucHus 3; B 3aBHCHMOCTH OT OTHOLICHHS A ,/A4
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

ITpumeuanns

1 Ay — naoLaah HOMEPEHHOTO CeYeH A TUACPHON CKBAXMHBI 171 Oypo3abHBHEIX cBai, M.
2 J{nisi 3a6uBHBIX cBail npuHuMaeTces 4,/A4=0.

3 Jins 6yposabusnerx ceait 0<4,/4<1.

4 J1nst npoMeXyTOYHBIX 3HAUeHHH f; 3Ha4YeHNs 3, ONpeesioT HHTeprongumnei.

JIn% HECIMBAIOILETOCs THIIA MEP3JIOTh! COMPOTUBJIEHHE y4acTKa TaJloro rpyHTa CABMTY
110 GOKOBOM TNOBEPXHOCTH CBaW MO AAHHBIM CTaTHYECKOr0 30HAMPOBAHMS PacCHHUTHIBAETCH
corsacHo ykazanusam CIT 24.13330.
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COOPYXCHHH

M.2 TlepuonMHHOCTD MPOBEJCHHA M3MEPEHMH KOHTPOJHMPYEMBIX MapaMeTpOB Mpu

NMPOBEACHUH T'COTEXHHUYECKOI0O MOHHTOPHMHIA B NMepUol CTPOUTEIbCTBA W JKCILTyaTallHH B

KoHnTpo/inpyemMbie mapamerpbl MpH re0TeXHHYECKOM MOHMTOPHHTE
3aBUCHMOCTH OT MPUHLMINA CTPOUTENLCTBA [TPE/ICTABICHB! B Tabnune M.2.

M.1 KoHTponupyemsle mapameTpel
r€OTEXHUYECKOM MOHHUTOPHHTIE
CTPOMTENBCTBA, IPEACTABNECHE! B Tabnuue M. 1.

pH

M.3 Ilpn MOHHMTOpPHMHIE B CJOXHBIX T€OKPUOJOrHYECKHX YCIOBHAX, @ TaKkKe I1d

JOIMyCKacTCA

~

VHUKAIBHBIX BHOBb BO3BOAMMBIX M PEKOHCTPYHPYEMBIX COOPYKEHUH,
JIOTIOJIHUTEIIHO TPOU3BOANTE (UKCALMIO KOHTPOJMPYEMBIX MapaMeTpoB, HE yKa3aHHBIX B

Tabnunax M.1, M.2.
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rae ]’lp—FJ'Iy6I/IHa 3AJI0KEHHA TTOJAI3CMHOI'0 pr60r1p03011a, CYMTass OT JHEBHOM INOBEPXHOCTH

10 LeHTpa TpyOBI, M; Br=
Ay - K09 QHUIMEHTBI TEILTONPOBOHOCTH Mep30ro rpyHTa. Br/(vm - °C); St
A — KO OULMEHTD! TETIONPOBOAHOCTH Tasoro rpynTa, Br/(m - °C); ,%/
Tns — CPEIHAA TOJ0BAA TEMIIEPATYPa BHEIIHEH TOBEPXHOCTH KOJbLEBOH H30/1ALMH TPYDbI, 100 mﬂﬁ 1 = 8{
°C, onpenensercs no dopmyae (H.5); A // WA~ A
7 / 1
To - Temneparypa MMT, °C; 80 // ] /6 ]
T)r~ TeMIlepaTypa Hauasa IPOMEP3aHUs—OTTauBaHHA TPYHTa, °C; - /;j 5 e
{ — pacyeTHOE BpeEMS, Y; 60 e /4/6/ L1
L,~ yaenbHble 3aTpaTel Telja Ha OTTaMBaHME TIpyHTa, BT: 4/M’, ompeaensloTcs Mo /// %é 42
dopmyne (H.7); 40 A/%/
. — 2xBUBAJICHTHOE Oe3paszMepHoe BpeMs, it MMI ciuBarouerocs THa npuHUMaeTcs // //
paBHBIM HOJIO, HECNUBAIOIIErocs THUNA ONpPENEISIeTCss M0 HOMOTpamMMe Ha 20 %
pucyrke H.2 npu &=Ho/ris u Br = 0,0 (Ho ~ riyGuna 3aieranus kposiu MMT, m). %
Hdus MMI' necnupatouierocs Tvna Oe3pasmepHas TeMIleparypa INPHHUMAETCs
B = 0,0. 0
=(0,05
27\, R 20, R pr=0,
Tops =| Tpp + Ty il || 14 27T (H.5) 4
4, A
p P
100 ]
0,0 pH 61'175 =0,0 m’w //
Ry = 1 . , H.6 80 -
r In-2 1pu §,,, > 0,0 (H.6) =g 10////
2 Ty - // 7T LA s 8/.6’“
L~ M —
////// L4~
rae T, — cpeHeroioBas TeMneparypa npoaykra, °C; 4, = = A
A€ 1 pr — CPEAHCTOA paTypa npoay P /Z/j/—a
%4/
W W 20 //
L‘,:Lo'pf“'—lzg‘t.l/‘l}‘—lv'+o,5'ctll'7;ns"Cf'TO 5 (H7)
+ tot 0
rae Lo — yaensHas Temnnora $pa3oBblX peBpaileHuii Boasl, Ly =93 (Bt u)/kr; pr=01
P, — IIOTHOCTL MEP3/IOTO IPYHTA, KI/M; g [ T ]
L]
= ,/
Wio — CyMMapHast BI2XXHOCTb MEP3JIOT0 TPYHTA,; 60 L m=200] Lis A
W,, — KOIMYECTBO He3aMep3iLeil BOAbI B MEP3/IOM IPYHTE IIPH Temr;epaType To; /; //;04”’///
Ciy,Cr— 00beEMHAs TEMIOEMKOCTD TAJIOTO ¥ MEP3/I10T0 IPyHTa, Br-u/m - °C. w0 A L ////,,-8 | _—
H.2 T'nyGuHa MHOTOJIETHErO IHPOMEP3aHHsl TPYHTa TNOA LUCHTPOM  XOJOJHOIO / ?___"’:...: :’:ﬁ::::“ -
Tpy6GonpoBoaa, pacrojoxeHHoro Ha ydactke ¢ MMI He cnuBaromerocs Tuna Hy / 1]
. 20 W= 2
NPUHNMAaETCS paBHo Hy, v paccunTthiBaeTes no dpopmynam (H.1), (H.3), (H.5), (H.6), (H.7) n e a
nomorpamme (pucynox H.2) npu B, = 0,0. [Tpu stom B popmyae (H.3) B kayectse Tins CE0YET
NpuHATE abCOMOTHOe 3HaueHHe Temmeparypel U I, = 0,0, a B dopmyne (H7) - 0
P HHEPELYP “ dopuyze (H7) 05 1 2 3 4567 10 I5 Il0°

Cu=Cr=0,0uw,=0,0.
Ecnu B pesyibrare pacuera ri1yOMHa npoMepsaHus Hy okaxercsa Gomblue riyOHHEI
sayeranus kposiu MMI', To cnegyer npunats Hy= Hy. Pucynox H.2 — Homorpamma 1Js onipeAesIieHUst MHOT0JIeTHero ottanBannsa MMIT
BOKPYT TEILIOr0 M ropsidero Tpy6onposoaos

bR E i e 2.0
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Pucynox H.3 — Homorpamma ais onpeaenenus orrausanusi MMI™ Bokpyr xoJtonHoro
TpYGonposoaa

H.3 I'nyOuny muoronerHero orrauBaHus MMI moa ULeHTpPOM ropsdero M TErUIOro
Ha3eMHbIX TpyOonpoBoaoB Hy, pacronokeHHbIX Ha ydacTkax ¢ MMI ciuBatowerocs Tuna,
CIIIyeT pacCYUThIBATE 10 POpMYJie (CM. pacueTHY IO cxemy Ha pucyHke H.16):

2h Tyt
2 tht pr 2
Hy, =0sB, — PS5 -8, | (H.8)
v.H
rae o, — Oe3pa3sMepHElil mapameTp, onpeaenseMslii mo Homorpamme (pucyrok H.4a)

B 3aBHCHMOCTH OT auameTpa TpyOsl d, = 2rp;

B, —Oe3pa3MepHBIi TnapameTp, onpenenseMblii 1no HoMorpamme (pHCYHOK
H.46) B 3aBHCHMOCTH OT I[IHPHUHBI bjys M TOJMIMHBL Opys [UIOCKOIO
TEIIONU30JATOpa, M;

p=140,0337, — nonpaBounbli KO3(DHULMEHT, YUHTBHIBAIOWMH OTTOK TEMIa B MEP3IYIo

30HY;

L, — ynenpHble 3aTpaThl TellJla Ha OTTAMBaHME TPYHTa, OMPEACNAKTCA 110
dopmy.te (H.9), Br - u/M;

Ss — 3KBHUBANCHTHBIN CJI0H, onpeaensercs no gopmyie (H.10), m.

W, —W,
LV,H = L()pf —it—oi?—w- + O,SC[thr - 2, 4CfT0 s (H9)

tot

CII 25.13330.2012

g J 8nshn ! Mins Ha MM ciuBatowerocs uma (H.10)
T Bydn ! hins + Hy 1a MM HecamBatoLierocs tHa '
a

a: 6
1,05
1,00

B:

0,90 0,90 ]
0.80 %-\*\ 6im=0_

' / 0,80 == 0,54

~o30.75
500 700 900 1100  dp, mm ’ 45 6 7 buwm

Pucynox H.4 — I'papuxn nis onpenenenus kodpduunentos a, (@) u B, (6) npu
pacuere MHoOroJIeTHero orrausanus MMI noa renjsiMu u ropsianmu TpyGONpoBoaamMu
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Tpunoxenne [1
(ofa3areabHOE)

OnpejeneHne TeMIepaTypHoro Koypguunenta

[1.1 TemnepaTypHslit k03GGULMEHT Y, OIpenenseTes o popmyrne

v, =1,15(1+v2)—1,61v,/1n(%), (TL1)

rae T — AJAMTENBHOCTh IKCIUTyaTallui COOPYKECHUS, JIET,
v — K0ohhULMENT BapHALHH HECYIEH CNOCOOHOCTH, Oe3pa3MepHbIH.

Mpumeuanue — Ecan y,<0, cnenyet npuHUMAaTh v~=0, B JaHHOM CJIy4a¢ NPUMEHSTh IPHHLAT |
npy rIpOEKTI/lpOBaHHH OCHOBAHHA Cb)/HﬂaMeHTOB HE JOMyCKaeTed, CIENYyeT HpeﬂyCMOTpeTb JOIMOJHUTEIBHOC
OXJIaX/ICHHE TPYHTOB WM HCHOMB30BaTh [ NPHHLUKI CTPOUTEILCTBA.

1.2 KodbduuveHt Bapualuy Hecyulell crocoOHOCTH OCHOBAHHSA BBIMHCAACTCA MO
dopmyre

1
v=0,45[ (T ~T3)1 4 0Dy /[ Top T = Cyf{Toy T | (11.2)

rue Ty — TeMmiepaTypa Hadana 3aMep3aHMs  TPYHTE, °C, onpejensemas COMIaCHO
PHIOKEHUIO b;
T, —pacueTHas  CpefHeroioas  Temneparypa  Ha BEpXHEH  MOBEPXHOCTH

MHOCOJIETHEMEDP3JIOr0 TPYHTa B OCHOBAHHH COOPYKCHHUS, °C, omnpeaensemas
COTIacHO TpUIOXKeHnio [, Ans OCHOBAHMH ONOp JIMHMHA DIEKTpONepenatt,
AHTEHHO-MAUTOBBIX ONOp W  TpyGorpoBogoB Ty  NpUHAMAETCS  PaBHOM

Cpe/HEroNIoBOH TeMmepaType MHOroneTHeMepsnoro rpyHra Tp, ompeneseMon

COracHO rpuioxenuo I,

A —aMNIMTyJa Ce30HHBLIX KojneOaHuH TeMIepaTypbl HapyXHOTo BO31YyXa, °C,
onpeaesseMas Kax HOIyPasHOCTb 3HAYEHHH CPEAHEMECTHON TEMIIEPATYpbl CaMoro
TEMIOro U camoro xosoaHoro mecsiua no CIT 131.13330;

G — Cpe/lHee KBaIPaTHYECKOC OTKIOHEHHE CPEIHEro[0BOM TEMIEPATyphl HapykHOTO
Bo3yxa, °C, onpenesnsemoe 1o Tabnuue I1.2;

Dy — KOIOOULIMEHT 3aTyXaHWs CHyuaiHbIX KOJeOaHWH TeMInepaTypbl ¢ riyOUHON,
Ge3pasmepHb, onpesensembiit o Tabnuue I1.1 v npiHHUMaeMbli PaBHBIM D,, na
CTO/64ATBIX U JIEHTOUHbBIX (YHIAMEHTOB ¥ D, — /U1st CBAHHBIX;

T,..— pacyeTHas TemrepaTypa MHOTOJIETHEMEP3NOro IpYyHTa, °C, ompenensieMas 110
ykasaHusM 7.2.7: [uisi OCHOBAaHWH COOPYXKCHHH C XOJIOAHBIM MOAMNOIBEM 110
dopmyae (7.4), st OCHOBAHMI OTOP JIMHUH SIEKTPONEPEAaYH, aHTCHHO-MAITOBBIX
omop u TpyGonpoBomoB 1o dopmyne (7.7) ¥ NpUHUMaeMas paBHOH T, MUIA
CTONBYATHIX U ICHTOUHBIX QYHAaMeHTOB U T, — AJis CBAHHBIX;

C — ko3P pHLHMEHT, rpaum, npuHMMaeMbii paBHbeIM 0,24 A/ CBaHHbBIX Q)yHZLaMEHTOBU,
a JUIa cTOM0UYAThIX M JIEHTOYHBIX — B 3aBUCHMOCTH OT BHAA IPYHTa MOX MOAOLIBON
dbyngamenta: 0 — is KpyNHOOOJOMOYHBIX W MECHAHBIX T'PYHTOB, 0,19 — s
cyneceit u 0,29 — i1t CYrJIMHKOB U IJIHH.
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Tab6nuna [1.1 — Koadpduunentnl 3aTyxaHus ciayqaiHbIX Kojae6aHui Temnepatypbl

¢ rayOuHoi

| t 3HaueHUs z\/;;/—?:;,co‘s(qo‘s)
Kosbuunents: F 0 ] 1000 | 2000 | 3000 | 4000 | 6000 | 8000 | 10000 | 15000 | 20000
01 (25) (50) (75) (100) | (125)  (150) | (175 (250) (300)
D, 0 0,86 0,75 0,66 0,58 0,46 0,37 0,31 0,21 0,16
(0) ] (0,80) | (0,66) | (0,54) | (0,46) | (0,39) | (0,34) | (0,29) | (0,21) | (0,18)
D, 0 0,93 0,86 0,79 0,71 0,66 0,58 0,52 0,41 0,34
(0) | (0,90) | (0,79) | (0,73) | (0,66) | (0,60) { (0,55) | (0,50) | (0,41) | (0,36)
Ycnoupie 0fo3HaueHus:  z — TIyOMHa 3ajokeHus IIOACLIBBI (PyHIAMEHTa OT TMOBEPXHOCTH
MHOTONICTHEMEPIIOTO TPYHTa, M; ¢y — OOBEMHAs TEIUNIOEMKOCTh MEP3/IOTO TPYHTA, ,Z[xc/(m3 - °C)y;

) — TEIIONIPOBOIHOCTE MEP3NOro rpyHta, Br/(m - °C).

Tabauna [1.2—- CpeaHee  kBaapaTHyeckoe  OTKJOHEHHe  CpelHed  roaoBOW
TeMIepaTypbl HAPYKHOr0 BO3AYXa O

MeteocTanuus Hnpora, | Jlonrora, c,°C MeTeocTaHus Hupora, | Toarora, g, °C
rpag rpaj rpaa rpaa
1 2 3 4 5 6 7 8
AMypckas 001acTh
BoMHak 54,7 128,9 | 0,83 |CkoBopoaHHO 54,0 124,0 | 0,86
Jxanuuaa 533 124,0 § 0,88 |Teinna 55,2 1247 { 0,93
Epodeii [TaBnosny 54,0 121,9 | 0,88 [YHaxa 55,0 126,8 | 1,00
3es 53,8 127,2 | 1,07 {Ycre-Hrokxka 56,6 121,5 | 0,83
Margarayu 53,5 125,8 | 0,79 {Yepusero 52,8 126,0 | 0,80
HaropHbiit 56,0 124,8 | 0,88 |Oxumuan 53,1 133,0 | 0,84
ApxaHreabckas 06J1acTh
ADOpaMOBCKU#l Masik 66,5 433 1,17 |Me3ens 65,8 442 1,23
ApxaHreabek 64,6 40,5 1,13 |Xoamoropsl 64,2 41,7 1,13
Hpkyrckas o6nacTs

AJBIrKED 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
bonaiibo 57,9 114,2 | 1,15 {Mama 58,3 12,8 | 1,13
Bpatck 56,3 101,8 | 1,19 HmwxHeyauHck 54,9 99,0 0,91
Bepxuss ['yrapa 542 100,0 | 0,81 |Opnunra 56,1 105.8 1,06
EpGorauen 61,3 108,0 | 1,44 |Tadimer 56,0 98,0 1,12
XKuranoso 54,8 105,2 | 0,98 |Tanaryd 55,4 101,0 | 0,99
3uma 53,9 102,1 | 0,93 |Tauxo#i 51,5 105,0 | 0,71
Vka 59,3 106,5 | 1,34 (Tynyu 54,5 100,6 | 0,87
Hura 53,0 102,0 | 0,65 |Yers-Hutumcek 58,0 102,7 | 1,35
UpkyTtcx 52,3 1044 | 1,10 |Yere-Yia 54,5 103,3 | 0,87
Kazauunck 56,3 107,5 | 1,20 {Xamap-Za0an 51,5 103,6 | 0,78
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Ipodonocenue mabruyor I1.2 IIpodonxcenue mabaruyol I1.2

f N P U— [Mupora, | Zoarora, 5 °C MeTeocTantins { lnpora, | Aoarora, 5 °C (VT Te— Ilhjlpr%l. Honrora, 5. °C MeTeocTan s Ulupota, | Honrora, 5.°C l
rpaz rpas rpan paa rpai rpaji rpai rpaj
1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8
KamuaTtckas o0acts Yntunckas o6aacTn
T[leTDONABIOBCK- Akx1a 50,3 113,3 1 0,78 {Keipa 496 112,0 | 0,63
Mua 536 155,61 075 KaMFl)laTcmﬁ 33,0 158,71 0.5 Amazap 53,7 120,7 | 0,78 |Hepuusckuit 3-1 51,3 119,6 | 0,70
Hukonbekoe 55,2 166,0 | 0,50 |CeMaunku 54,1 160,0 | 0,54 bop3s 50,4 116,5 | 0,75 {Xnnok 51,4 110,5 | 0,76
OsepHasn 51,5 156,5 | 0,63 {Ycre-Kamuarck 56,2 162,7 | 0,74 Kanakan 55,1 116,8 | 0,92 |Yapa 56,9 118,3 | 1,07
Pecny6anka Kapeans Kpacusrit Unkoii 50,3 108,8 | 0,78 {Yura 52,0 1133 | 0,98
Kemb 65,0 | 34,8 ] 1,19 ]Fpunnﬁo | 65,9 [ 34,8 [ 1,31 YykoTcknii aBTOHOMHBIH OKPYT
PecnyGanka Komn AHaneIph 64,8 177,6 | 1,23 [Msic lIMuara 68,9 180,6 | 1,22
BopxkyTa 67,5 64,0 1,35 |Tpoumxko-ITeuopckoe 62,7 56,2 1,11 b. Am0Gapunk 69,6 162,3 | 0,92 |o. Bpanrens 71,0 178,5 | 0,98
ChIKTBIBKAp 61,7 50,8 | 1,03 |Verb-Llnnsma 65,4 52,3 1,28 byxra [IpoBuaeHus 64,4 173,2 | 0,97 \Ycre-Ouoit 66,6 1594 | 0,97
KpacHospcknii kpaii Vnupred 67,3 169,0 | 1,20 [Vanen 66,2 190,8 | 1,48
Arara 66,9 93,5 | 1,31 |Ecceit 68,5 102,4 | 1,28 Mapkoso 64,7 170,4 | 1,00 |DrBekunoT 66,4 179,1 | 1,04
bakixuT 61,7 96,4 | 1,42 |Mrapka 67,5 86,6 1,33 Pecniy6inka Caxa (SIkyrus)
Banasapa 60,3 102,3 | 1,50 Hopuisck 69,5 88,3 1,49 Asiian 58,6 125,0 | 1,11 |Onenex 68,5 1124 | 1,21
Bepxune-lmbarckoe 63,2 88,1 | 1,47 |TypyxaHck 65,9 88,1 1,23 Awmra 60,9 132,0 | 1,17 |Canrap 64,0 127,5 | 1,00
Bonouanxka 71,0 94,5 1,41 (Typa 64,3 100,2 | 1,17 bectaxckas CKEBL
Maraaamkzz e Inepothepua 653 | 1241 | 1,09 |CRCKEIIAX 71,9 | 1141 | 1,19
Maranan, Haraesa Bepxossck 67,5 133,3 | 1,07 |Caxanmxka 69,8 128,1 1,20
ATka 60,9 151,7 | 1,19 SyxTa 59,55 | 150,78 | 0,74 BaTim 593 [12.6 | 1.43 [Coren-Koons 640 1303 10,90
Kenon 64,0 158,9 | 1,02 |Ceiimuan 62,92 | 152,42 | 0,96 Boponuoso 59,6 147,6 | 0,80 |Cukrax 69,9 125,1 | 1,23
Mypmanckas 061acTh Bocrounas 63,2 139,6 | 0,87 |Cobonon 67,1 126,8 1,31
Kona | 688 | 330 | 129 ]MypmaHCf [ 690 | 330 [ 117 Tlaprup 642 | 1480 | 112 |Coro-Xas 613 | 1265 | 104
HeHenkuii aBTOHOMHBIA OKpPYT (Ycrb-Bunioit) ’ ’ :
AMmzepma 69,8 61,7 | 1,49 [Mansie Kapmakybi 72,4 52,7 | 1,30 Hensukup 63,8 | 1456 11,00 Cyxana 688 | 1179 | 1,32
Kanun Hoc 68,7 | 43,3 1,13 |Hapeau-Map 67,6 | 53,0 | 1,43 Aenyratckuii 69,3 | 1397 | 0,97 |Crompatokap 632 | 1136 | 1,38
Tepmckas o6nacTb JKuranck 66,8 1234 | 1,07 |Cropton-Kioens 65,0 130,7 | 1,05
Buicep [ 585 [ 589 [0,89 [Hepasinn [ 604 | 565 [1,08 Knnna 70,1 | 1138 | 1,15 | Tukcn 71,7 | 1287 | 1,26
TaliMbIPpCKHAT ABTOHOMHBIN OKPYT 3anannas 62,9 138,5 | 1,07 |Tyoit-Xas 62,5 111,2 | 1,45
JlyannKa 695 86.3 1.35 o TonoManmsI 79.6 90.6 0,98 3bIpsiHKa 65,8 150,8 | 0,91 |Yere-Mas 60,4 134,5 | 1,00
WUm. E.K. deaoposa 77,7 104,3 | 1,11 |o. dukcon 73,5 80,2 | 1,33 Komaka 60,2 111,5 | 1,29 |Xatsipeik-Xomo 64,0 124,8 | 1,06
XaHTbI-MaHCcHilCKHii ABTOHOMHBIH OKPYT Kioctop (byzyn) 70,6 127,5 | 1,20 |Yokypaax 70,7 147,9 | 1,02
CypryT [ 61,4 | 73,5 [116 [Xents-Mancuiick | 61,1 | 69,1 | 1,10 Masx 67.8 | 1155 | 1,49 |Yyneman 56,8 | 1249 | 0,96
Xa6aposckuii kpai MupHbiit 62,5 1140 | 1,29 |Yymnypyx 64,2 116,9 | 1,20
Apxa 60,1 142,3 | 0,81 |Huxonaesck-Ha-Amype | 53,1 140,7 | 0,58 Msnrkspa 68,0 | 123,0 | 1,22 |UlenaroHusl 66,3 | 1143 | 1,12
Asn 56,5 | 138,2 10,70 lo. bobuoii Cant 548 | 137,5 | 0,70 Harophii 56,0 | 1249 | 0,97 Sitk 66,0 | 1174 | 1,33
Boropozckoe 524 | 140,5 | 0,74 |Oxotck 594 | 1432 | 0,73 Hiop6a 63,3 | 1183 |1,34 |SkyTck 62,1 | 129,5 | 1,15
Bypykan 53,0 | 136,0 | 0,93 |Coduitckuit npuuck 523 | 1340 | 085 Otimsakon 633 | 143,22 | 0,98 [Sponenn 67,1 | 108,5 | 1,54
I'Bactorn 47,7 136,2 | 0,79 [Toxko 56,3 131,1 1,10
‘ I'yra 52,7 137,5 | 0,98 |Tpounnxoe 49,5 136,6 | 0,73
} O, Tome 524 | 1365 | 088 [Uexynna 0.8 | 1322 | 095
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Oxonuanue mabauywi 1.2 Mpuaoxenue P

CripaBoOMMHOC
‘: MeteocTaHus Hlupora, | Joarora, c, °C! MeTeoctaHims | m%IpOTa’ L{oj’lr’m‘a, c.°C fenp )
rpai rpaa rpas rpaa OcHoBHble OYKBeHHbIE 0003HAYCHUS BEINYNH
1 2 3 4 S 6 7 8
SImano-HeHeukuii aBTOHOMHBIH OKPYT Kosghpuyuenmor nadescnocmu u yenosui pabomsi
[binosiva 70,9 78,5 | 1,40 Caﬂexapzlv 66,6 66,6 | 1,46 Y¢ — MO TPyHTY;
Mappe-Cane 69,7 66,8 | 1,39 |Tazosckuit 67,5 78,8 1,33 Ya — IO HA3HAYEHHIO COOPYKEHUS;
Hanbim 65,6 72,5 | 1,22 |Tambeit 71,5 71,8 1,14 Yo — [0 BUAY DYHIAMEHTOB;
o. Benptit 73,3 | 70,7 | 147 |Tapko-Cane 649 | 778 | 1,27 Yo — KOI(QOUUHEHT yCioBuit paboTE:;
Hebl1a 66,6 73,0 | 1,46 |Ypenroii 66,0 784 | 1,50 Y, ~ TEMIEePaTypHbIH KO3DOHIHEHT yCIOBHH paboThI;
Honyi 66,0 | 68,7 | 144 |Xapacasyit 71,2 06,9 | 1,59 Yeg — CelicMuuecKknii KooDOUUHEHT YCII0BUH PaboThI;
Yor — KOO(QOULMEHT YCAOBUH CMEP3aHUs IPYHTOB ¢ DYHAAMEHTOM;
Yp = KOXQOUUMEHT ycnoBHi paboThl OTTAUBAKIIETO MPYHTA,

Quzuveckue u memoqﬁusuqecwe XapakmepucmuKu cpyHmoea

Y» — HOPMaTHBHBIE 3HAYCHHUS XapaKTEPHCTHK;
¥~ PAacUETHbIE 3HAYEHHUS XapaKTEePHCTHK;
X — CpenHMe 3HAYEHHS XaPAKTEPUCTHK;
o — /IOBCPUTCIBHAS  BEPOATHOCTL  (ODECIIEYEHHOCTh)  PACHETHBIX  3HAYEHMH
XapaKTEPUCTHK;
Wi — CYMMapHas BJI&XHOCTb MEP3JIOr0 TPYHTa;
W; — BJIQXKHOCTH MEP3JIOr0 IPYHTA 3a CHET JIEAAHBIX BKIIOUCHHIA,
Wic — BJI@KHOCTbh MEP3JIOro I'PYHTa 3a CUET [TOPOBOro Jibaa (JibJa-LeMeHTa);
Wm  — BIQKHOCTh MEP3JIOr0 IPYHTA, PACMON0KEHHOTO MEXAY JbJAUCTHIMHU BKIIOUCHHUSMH;
Wy — BJ@XHOCTb MEP3Oro TIpyHTa 3a CYeT Hesamep3lued BoAbl (coaepkaHue
He3zaMep3Luei BOJbl);
Wp — BJIQKHOCTb 'PYHTa Ha IPAaHHLE MIIACTUYHOCTH (packaTblBaHMs);
lior — CYMMapHas JIbAUCTOCTb MEP3JIOr0 MPYHTA;

l; — JIBAUCTOCTBL I'PYHTA 3a CUCT JICAAHBIX BKHPOHCHHFI;
— JIbAMCTOCTL I'PYHTa 3a CYET ITOPOBOTO JIb/A,

S, — CTeneHb 3amojHeHds 00beMa Iop MEp3JIOro IpyHTa JbAOM M He3amepalled BOAOH
(crerieHb BIAXKHOCTH);
[, — 4HCIIO NIACTHYHOCTHU IPYHTa;
Ioyn — OTHOCHUTEIBHOE COAECPIKAHUE OPraHUYeCKOTO BELIECTBA;
Dy — cTeneHs 3aCOJICHHOCTH MEP3/0To IPYHTA;
¢y — KOHILEHTpaLUMs IIOPOBOI0 PaCTBOPA B 3aCOJIEHHOM TPYHTE;
p — TIJIOTHOCTb I'PyHTa,;

ps — TUIOTHOCTH MEP3JIOr0 IPYHTa;
Pqs — TUIOTHOCTB MEP3NOro FPYHTA B CYXOM COCTOSHMH (IJIOTHOCTb CKEJETa MEp3IOro

rpyHTa);
P4 — TUIOTHOCTB TAJOrO TPYHTA B CYXOM COCTOAHUHU (TJIOTHOCTh CKENIETA MPYHTA);
: ps — TUIOTHOCTH YaCTHL TPYHTA;
i p; — IUIOTHOCTB JIbJQ;
P — IIOTHOCTb BOJEL,

e — KOIGOULUEHT MOPUCTOCTH MEP3JIOrO TPYHTa;
As — TEMJIONPOBOIHOCTH I'PYHTA B MEP3JIOM COCTOSHHH;
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TCIJIONPOBOAHOCTE I'PYHTA B MCP3JIOM COCTOAHHN,
TEIIONPOBOJHOCTE TPYHTA B TaTOM COCTOSIHUH,
o0beMHAas TETLIOEMKOCTh rpyHTa B MECP3.10M COCTOAHNH,
00beMHas TEMJIOEMKOCTE I'pyHTa B TAJIOM COCTOSHUH.

ﬂ@¢0pMaZ{u0HHO-ﬂp0'{HOCWIHble XapakmepucmuKy U CONPpOmMuUsieHusl Mep3nblx cPpyHMmMoe Ha

CUo8bLe BO30EUCMEUS

MOJyb AehOpMaLiuy IPyHTa;

3KBUBAJICHTHOE CLIEIUICHUE MEP3J10I0 IPYHTa;

NpeaenbHO ATHTEIbHOE 3HAUSHUE YASTbHOTO CLUEIICHHsS MEP3/0ro IPyHTa;
CLeNIeHHEe OTTaUBaIOIIEr0 IPYHTa;

MPEASNbHO JUIUTEBHOE 3HAYCHHE YTI/1a BHYTPEHHETO TPEHHA MEP3JIOro IPYyHTa;
YTroJl BHyTPEHHETO TPEHHUs! OTTaNBAIOLIEr0 IPYHTA;

KODPULHMEHT CKUMAEMOCTH MEP3JIOTO IPYHTa;

KOI(P@HULHUEHT C:KMMAEMOCTH OTTAKUBAIOLIErO I'PYHTA;

OTHOCHUTENIbHOE CKATHE JIbJa;

OTHOCHTENIbHAA AedOpMallid OTTalBaIOIIETO TPYHTA;

K03} GULHEHT BA3KOCTH MEP3JIOro IPyHTa;

IPeAe TEeKyYECTH MEP3I0ro TPyHTa;

K03 (PHULIMEHT OTTAUBAHHS MEP3JIOTO TPYHTa;

pacueTHOE [JaB/€HHE HAa MEp3/bld IPYHT (COMPOTHBIEGHUE MEP3JOro rpyHTa
HOPMaJILHOMY JaBJICHHIO);

COMPOTHBIICHUE MEP3JIOro TPYHTa CABWIY MO TOBEPXHOCTH CMEP3aHus ¢
(YHAAMEHTOM;

CONMPOTHBIEHHUE MEP3/0r0 TPyHTa CABUTY 110 TPYHTY WIH TIPyHTOBOMY
pacTBopy;

CONpPOTHUBJIEHHE CABUIY JIbjida 10 TOBEPXHOCTH CMEP3aHHS C TPYHTOM WIIH
IPYHTOBBIM PacTBOpPOM;

yenbHas KacaTelbHas CUila My4YeHHs TPOMEP3AIOLIETO IPYHTa;

YAENbHOE HOPMAIIbHOE 1aBJICHHE MOPO3HOI'O My4€HHS TPYHTa;

YIENbHOE OTpULATENbHOE TPEHME OTTAaMBAIOLETO0 TPYHTA HA IOBEPXHOCTH
(byHnameHTa;

KO3pPULHEHT aedOpMallii CHCTEMBI «CBas—TPYHT» Ha TOPHU3OHTAJbHbBIE
YCUITHA.

Haepysku u nanpsiocenus

pacueTHas Harpy3ka Ha OCHOBAaHHE;
Hecymias  criocoOHOCTH  (CH1a MpeenbHOro  CONMPOTHBIEHHS) OCHOBaHHUA
(byHIaMEHTOB;

pacyeTHas rOpH30HTalbHas Harpy3Ka Ha GYH/IaMEHT;

1pejebHas FOPU3OHTalbHAs HATPY3Ka Ha (DyHAaMeHT;

pacueTHas CHJa My4eHus;

CHNIa, yACPXKUBaOMIas QyHAAMEHT OT BBITyYMBaHUS;

CWJIa OTPULIATENBHOTO (HETaTUBHOI0) TPEHHS,;

pacyeTHbIE YCHIHS B JJIEMEHTaX KOHCTPYKLUMH CoOpyxkeHHUst (QyHAaMEHTOB);
NpeesIbHBIE YCHIIMS B 2IEMEHTaX KOHCTPYKLHH; -

HecyIwas criocoOHOCTb MPOEKTUPYEMOH U ONBITHOM CBaH;
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MOMEHT BHEIUHHX CHII,

MOMCHT BHEILHHMX CHJ, BOCITPHMHMMAEMbIH CHJIAMH CMEP3aHUA TpyHTa TI0
OOKOBOI 1TOBCPXHOCTH QYHIAMEHTE;

MOMEHTbI BHELLHUX CHJI IO CTOPOHAM (pYHAAMEHTa;

CpejiHee AaBJCHUE TTOA NOAOIIBOH QyHAAMEHTA;

CpeHee ROMOIHHTENBHOE [1aBJIeHHE 1101 NOAOLIBOH GYHIaMEHTa;

PaBHOMEPHO pacrpele/icHHAsA BEPTUKAILHAA HarpysKa,

NpUpoJHOE (ObITOBOEC) 1aBJIEHUE B TPYHTE;

JIOTIOJIHUTEIbHOE BEPTHKAIbHOE HANPsHKEHNE B IPYHTE (OT Beca COOPYXKEHHUA);
aTMoc(hepHOe aBlIEHHE.

Ocaoku (depopmayuu) ocrosanus

coBMecTHast 0cajika (aedopManyst) OCHOBAHUSA U COOPYIKEHHS;

MpeaesbHO  AOMyCcTHMas COBMeECTHas ocalka (aeopmanus) OCHOBaHMA H
COOPYXEHHUS,

ocajKa IIaCTHYHO-MEP3/JI0r0 OCHOBAHNS;

COCTaBJAIOI@s OCaJAKM OTTAMBAKOLIECTO OCHOBAHMA 33 CYET NPUPOAHOIO
(6BITOBOTO) AABNACHHS;

COCTaB/IAIOILAS OCAJKH OTTAUBAIOIIET0 OCHOBAHMS MO ACHCTBHEM HArpy3Ku OT
30aHUS;

0CajJKa yNJIOTHEHUs NPEABAPUTEIIBHO OTTAsIHHOTO CJI0A TPYHTa;
JONOJHHTENbHAs 0ca/1Ka, 00yCIOBICHHast OTTaMBAHHEM MEP3JIOro rPyHTa;
OCalKM KpaeB QyH/IaMEHTa,;

ocajgKa Mep3.I0ro OCHOBAHUS, OOYC/IOBJAEHHAs MJIACTMYHO-BA3KUM TEYEHHEM
FPYHTa WIH JIbAA;

CKOPOCTb 0CaAKH MJIACTUYHO-MEP3JI0T0 OCHOBAHHSL.

Hapa/wempbz MEeNIOMEXHUUYECKUX PACYemos OCHOBAHUY

TEMIIeparypa;
pacyeTHas CpeIHEro0Bas TeMnepaTypa MHOTOJIETHEMEP3IIOTro MPYHTa,;
HOPMAaTHBHAs CPEHEro10Bas TeMIepaTypa MHOr0JEeTHEMEP3JIOro IPYHTa;
CpelHerofoBas TeMIlepaTypa MHOTOJETHEMEP3JI0ro TpyHTa Ha €ro BepxHeH
TIOBEPXHOCTH;

pacueTHbIE TeMIIEPATyphl TPYHTOB B OCHOBAHUHK COOPYIKEHHUS;

TeMIepaTypa Hadasa 3aMep3aHus IpyHTa,

TEMIIEpaTypa Hapy»KHOIO BO3AyXa,

TeMIiepaTypa BO3AyXa B NOANObE 3AaHUS;

TeMIepaTypa B MOMELICHNH;

CpelHHE TeMIlepaTypbl BO3AyXa 3a TEpPHOA C  OTPHLATCIBHBIMH H
TNOJOXKUTEIbHBIMU TEMIIEPATYPAMH;

BpEMSI;

pacueTHBIN CPOK IKCINYaTaUNH COOPYKEHUA;

KO3 PULIUEHT TEIJIOBOTO BIUSHUS COOPYKEHHS;

KO3 HULHEHT CE30HHOT0 N3MEHEHHUS TEMIIEPaTyphl TPYHTOB OCHOBAHMS;
MOyJ1b BEHTUIMPOBAHUA TIOAIONbS 3/1aHNA;

CONPOTHUBJICHUE TEIUIONEPEAaUe NIePEKPBITHA Hall NIOANIONBEM,

COTIPOTHBIICHHE TEILIONEPEAAU€E TEIIOU30IIAINH TpyOONPOBOIOB;
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TEIUI0Ta TasiHUS (3aMep3aHus) IPyHTa;
yaeIbHas Ter1oTa (a3oBeIX Nepexo10B BO1a—1e1.

Feomempuqecwe XapaKkmepucmuku

LIMPUHAE COOPYKEHHS,;
JJTUHA COOPYIXKEHUS;

CTOPOHBI T1010IIBBI PYHIAMEHTa;

JUIMHA CBau;

3KCLEHTPUCHUTET;

TJI0MIaAb MOAOMIBE] (PYH/IAMEHTA,;

IJI01A b TOBEPXHOCTH CMEP3aHust IPyHTa ¢ PYHAAMEHTOM;
NEpUMETP QyHAaMEHTA;

rTyOMHa 3aJeJ1KH CBai;

ri1yOuHa 3ajgoxeHus GyHAaMeHTa;

pacueTHas T1yOMHa CE30HHOTO OTTaMBAHUS IPYHTa;
HOpMaTHBHasi r1y0KrHa CE30HHOTO OTTaMBAaHUA TPYHTa,
pacueTHas riryOuHa CE30HHOTO NPOMEP3aHUs IPYHTa,;
HOpMaTHBHas ryOHHA CE30HHOI'0 MPOMEP3aHUs IPYHTa,
TOJILIMHA CJ10s TPYHTa;

ryGrHA OTTaUBaHUs IPYHTA B OCHOBAHMH COOPYXKEHHS 3@ paCYETHBIH CPOK €ro
3KCILTYaTaluH;

MakcUMallbHas I1yOMHa OTTauBaHUs MPYHTA [10]] COOPYIKEHUEM;

rinyOuHa npeaBapUTENbHOIO OTTaWBaHHUSA MPYHTA;

riryOWHa 10 pacyeTHOrO YPOBHSL.

CII 25.13330.2012

bubnuorpadus

[1] CTT 11-102-97 MnxeHepHO-3KOIOTMHECKHE M3bICKAHUS (11 CTPOUTETHCTBA

[2] CIT 11-104-97 MHxkeHepHO-reoAe3HIeCKHe H3BICKAHUS ISl CTPOUTEIbCTBA

[3] CIT 11-105-97 HHXeHepHO-TEOJOrMYECKHE H3BICKAHUS ISl CTPOUTENLCTBA
(4. I-VI])

(4] CIT 32-101-95 IlpoextnpoBaHWe M YCTPOMCTBO (PYHAAMEHTOB OIOP MOCTOB B
paioHax pacnpoCTPaHEHUsi BEUHOMEP3/bIX IPYHTOR

[5S] CIT 52-101-2003 bBeroHHele W  KeNe300€TOHHBIE  KOHCTPYKLMH  Ge3
IPEABAPUTENBHOTO HANIPSXEHUS apMaTypbl
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