Csog npasun CI125.13330.2020 "CHwuIN 2.02.04-88 OcHoBaHWs U oyHAAMEHTbl Ha BEYHOMEpP3MbIX rpyHTax"

CBop npasun CI1 25.13330.2020 "CHwulI1 2.02.04-88 OcHoBaHuA U dyHOAAMEHTbI Ha
BeYHOMep3nbIX rpyHTax” (yT8. npukazom MuHuctepcTBa cTpouTenbcTBa 1
XUNULWHO-KOMMYHanbHoro xo3sancrtea P® ot 30 aekabps 2020 r. N 915/np) (c nameHeHusiMun m
AONOSTHEHMAMM)

C n3MeHeHHUSIMU H JONOJTHEHUSIMH OT:

C U3MEHEHUSIMHA U JOIIOJIHEHUSIMH OT:
31 mas 2022 1.

Soil bases and foundations on permafrost soils

[ata BBegeHus - 1 urons 2021 r.

IF'APAHT: B cootBerctBum ¢ pacnopskeHnem [lpasurensctBa PO ot 6 ampens 2021 r. N 887-p maroii
BCTYIUICHMS B CHUJTy HACTOSIIIETO CBOJIa MpaBuJl sBsieTcst 8 anpestst 2021 r.

T'APAHT: OToenbHble YacTW HACTOSIIETO JOKYMEHTA BKIFOUEHBI B llepedeHpb JTOKYMEHTOB B 0O0JIACTH
CTaHIapPTU3AllMK, B PE3yJbTaTe MPUMEHEHUS KOTOPBIX Ha 00s3aTeIbHOW OCHOBE 00ECIeunBaeTCs
coOroieHne TpeOoBaHWM [ E€XHUYECKOro perfamMeHTa o 0e30MacHOCTH 3JaHUui U COOpY)KeHHH (YTB.
nocrtaHoBneHneM IlpaBurensctBa PO ot 28 mas 2021 r. N 815), no 1 centssops 2022 T.

T'APAHT: Hacrosmmii HOKYMEHT BKIOYEH B [lepeyeHb HOKYMEHTOB B O0JIACTH CTaHIAPTU3ALUU, B
pe3yibTaTe MPUMEHEHUS KOTOPHIX Ha JOOPOBOIHHOW OCHOBE OOCCIICUMBACTCS COOJIFOICHHE TpeOOBaHWI
TexHunyecKkoro pernamMeHTa o 6e30MacHOCTH 3JIaHUN M COOPYKEHHUN

BBenenue

Hacrosiumii cBoa npaBmi pa3paboTaH B LeJsiX coOroneHus TpedboBanuii PefjeparbHoro 3akoHa ot
30 nexabpst 2009 1. N 384-03 "TexHUUYCSCKUI perIaMeHT 0 0€30IMaCHOCTHY 3JJaHHI U COOpYKEeHUH'".

Hacrosmuit TOKyMEHT COAEPKUT yKa3aHHs MO MPOEKTUPOBAHUIO OCHOBaHUH (pyHIAaMEHTOB 3JaHUN U
COOpPY)KEHHH, B TOM YHCJIE MOA3EMHBIX, BO3BOANMBIX Ha TEPPUTOPUU PACIIPOCTPAHEHUS] MHOTOJIETHEMEP3IIBIX
TPYHTOB.

ITepecMoTp cBOma TpaBWJI MOATOTOBJIEH aBTOpckuUM KosutektuBoM AQO "HUIL "CrpourenbcTBo" -
HUHMOCII um. H.M. I'epceBanoBa (pyKOBOIUTEH TEMBI - KaHA. TexH. Hayk W.B. KonplOnH, kKaHa. TeXH. HAYK
A.I'. AnekceeB; n-p TexH. Hayk b.B. baxommmu, n-p TtexH. Hayk JL.P. CraBHumep, kaHi. TeXH. HayK
C.I. be3Bones, kana. TexH. Hayk I'.W. bonpapeHko, xaHn. TexH. Hayk O.H. VcaeB, kaHA. TeXH. Hayk
B.E. Konam, kann. reon.-muaepain. Hayk A.B. Pszanos, I1.M. CazonoB, A.A. Yamaes, 2.C. ['peunineBa) mpu
yuactun MI'Y um. M.B. JlomonocoBa (a-p TexH. Hayk JL.LH. XpycrameB, n-p reon.-mMuHEpaj. Hayk
U.A. KomapoB) u xaun. texH. Hayk B.M. AkceHoBa.

1 ObaacTh npuMeHeHU s

Hacrosmuit cBoj mpaBui pacnpocTpaHseTcs Ha NPOSKTUPOBAaHHE OCHOBAHHW M (YHIaMEHTOB 3/IaHUM
Y COOPYKEHUH, BO3BOAMMBIX Ha TEPPUTOPUM PACIIPOCTPAHEHHS] MHOI'OJIETHEMEP3JIBIX TPYHTOB.

Hacrosmuii cBoa mpaBWil HE pacHpoOCTpaHSIETCsl HA MPOECKTUPOBAHWE OCHOBAHMU I'MAPOTEXHUYECKUX
COOPYKCHHH, 3E€MJISIHOTO II0JOTHA aBTOMOOWMJIBHBIX M XKEJE3HBIX JAOpPOr, a’pOJPOMHBIX IOKPBITHH H
(yHIaMEHTOB MAlIMH C JUHAMHUYECKUMH Harpy3KamH.

Hudopmayus 06 usmenenusax: Pazoen 2 usmenen ¢ 30 urons 2022 2. - UsmeHeHue N 1
Cwm. npedbidywyro pedakyuro

2 HopMaTUBHbIE CCHLIKHU
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B HacToseM CBo/Ie MPaBuIl IPUBEACHBI CCHUIKU Ha CIICAYIOIINEe HOPMATHBHBIC TOKYMEHTHI:

FOCT 5180-2015 I'pynTsl. MeTo1bI 1a00paTOPHOTo onpeeieHust GU3HIECKUX XapaKTePUCTHK

FOCT 6727-80 IIpoBoimoka W3 HHM3KOYIJIIEPOAMCTON CTAdM XOMOJHOTAHYTas JUIS apMHPOBAHIS
JKEJIe300€TOHHBIX KOHCTPYKINHA. TeXHUIeCKHe yCIOBHS

FOCT 8732-78 TpyOsi cranbhbie OeciioBHbIe ropsiaeaedopmupoBanibie. CopraMeHT

FOCT 10704-91 TpyOsI cTanmbHbBIE SIEKTPOCBAPHBIC MPIMONIOBHbIE. COPTaAMEHT

FOCT  12248.1-2020 TI'pyntel.  OmpezneneHue  XapaKTEPUCTHK  IPOYHOCTH  METOJOM
OJTHOTIJIOCKOCTHOTO Ccpe3a

FOCT 12248.2-2020 TI'pyntsl. OnpeneleHue XapaKTEPUCTUK MHPOYHOCTH METOJIOM OIHOOCHOTO
COKATHUS

FOCT 12248.3-2020 Tpyntel. OrmpeneneHue XapaKTEPUCTHK HPOYHOCTH M JIe(POPMHPYEMOCTH
METOJIOM TPEXOCHOTO CKATHs

FOCT 12248.4-2020 Tpyntsl. OmpejgeneHue XapakTePUCTHK —AeHOPMUPYEMOCTH METOJ0M
KOMITPECCHOHHOTO CHKATHUS

FOCT 12248.5-2020 I'pyutsr. MeToz cyhdo3HOHHOTO CIKATHS

FOCT 12248.6-2020 I'pyntsl. MeToa onpeiesicHust HAOyXaHUS U YCaIKH

FOCT 12248.7-2020 Tpyntel. OrmpenerneHue XapaKTEPUCTHK MPOYHOCTH M JIE(POPMHPYEMOCTH
MEp3JIbIX TPYHTOB METOIOM HCIBITAHHS IAPUKOBBIM ITAMIIOM

FOCT 12248.8-2020 I'pynTsl. OnpeseneHne XapakTepUCTHK IPOYHOCTH MEP3JIbIX IPYHTOB METOJIOM
cpesa Mo MMOBEPXHOCTH CMEP3aHHUs

FOCT 12248.9-2020 T'pyntsl. OmpeneneHue XapaKTEPUCTHK HPOYHOCTH M JIE(POPMHPYEMOCTH
MEp3JIbIX TPYHTOB METOIOM OJHOOCHOTO CYKATHSI

FOCT 12248.10-2020 I'pyntsl. OnpenencHue XapakTepUCTHK Ae(hOPMUPYEMOCTH MEP3JIbIX TPYHTOB
METOJIOM KOMITPECCHOHHOTO CHKaTHs

FOCT 12248.11-2020 TI'pyurtsl. OnpenencHue XapaKTEPUCTUK MPOYHOCTH OTTAUBAIONIMX TPYHTOB
METOJIOM cpe3a

FOCT 13015-2012 V3nenus GETOHHBIE U HKENE300E€TOHHBIE IS CTPOUTENLCTBA. OOIIIe TEXHUUECKHE
TpedoBanu. [IpaBmiia mpueMKH, MapKUPOBKH, TPAHCTIOPTUPOBAHUS U XPaHEHHS

FOCT 19912-2012 TI'pyHrsl. MeToabl MOJEBBIX HUCIBITAHUA CTATHYECKUM H JIUHAMHYCCKAM
30HJUPOBaHUEM

FOCT 20295-85 TpyOsl cranbHBIE CBapHBIE ISl MarucTpaibHBIX razoHedrenpoBoaoB. TexHuueckue
yCIIOBHS

FOCT 20522-2012 I'pynTbl. MeTOBI CTaTHCTHYECKON 00PaOOTKH Pe3yIbTaTOB UCTIBITAHU I

FOCT 23118-2019 KoHcTpyKuuu cTanbHble CTpoUTEIbHbIe. OOIINEe TEXHUYECKHE YCIOBUS

FOCT 25100-2020 I'pynTsl. Knaccuduxarus

FOCT 27751-2014 HanexXHOCTb CTPOUTENLHBIX KOHCTPYKIUH U OCHOBaHUiH. OCHOBHBIC TIOJIOKCHUSI

FOCT 31357-2007 Cmecu cyxue CTPOMTEIBHBIE Ha I[EMEHTHOM BsuKymmeM. OOIIyue TeXHHUYECKHE
yCIIOBHS

FOCT 34028-2016 TIpokaT apMaTypHBIH IS KEI€300€ TOHHBIX KOHCTPYKIMA. TeXHUUIECKUE YCIOBUS

FOCT P 52544-2006 ITpokar apMaTypHBbIi CBapuBaeMbIii iepuoguyeckoro npodus kiaccos AS00C
n B500C mmst apMupoBaHUS jKene300eTOHHBIX KOHCTPYKINH. TeXHUIecKue yCIOBUS

FOCT P 54864-2016 TpyOsl cranbHble O€CIIOBHBIC Tropsueae)OPMUPOBAHHBIC [UIS CBApHBIX
CTaJIbHBIX CTPOUTEIBLHBIX KOHCTPYKIUii. TeXHnuecKkne yCcaoBus

FOCT P 55724-2013 Konrpous Hepazpymaronmii. CoeIMHEHUS CBapHbIE. METO/IbI YIbTPa3ByKOBBIC

FOCT P 58064-2018 TpyObl crambHbIC CBapHbIC AJsl CTPOUTEIBHBIX KOHCTPYKLMA. TexHuueckue
yCIIOBHS

FOCT P 58888-2020 TIpyntsl. MeToa TONEBBIX HCHBITAHUH TEMIICPaTypHO-KapOTaKHBIM
CTaTHYECKUM 30HIMPOBAHUEM

FOCT P 58961-2020 I'pynTbl. MeTo MOJEBBIX MCIBITAHHNA MEP3JIbIX TPYHTOB TEPMOCTATHUSCKUM
30HJMPOBAHUEM

CI114.13330.2018 "CHulI 11-7-81* CtpoutenscTBo B celficMuueckux paiionax" (¢ MameHeHnem N 2

CI 16.13330.2017 "CHuII 11-23-81* Cranbubie koucTpykimu" (¢ nameHeHmamm N 1, N 2, N 3)

CI120.13330.2016 "CHulI 2.01.07-85* Harpy3ku u Bo3aeiicteus" (¢ uameHeHuamm N 1, N 2, N 3)

CI 22.13330.2016 "CHuII 2.02.01-83* OcHoBanus 3nanuii u coopyxenuii” (¢ nameHeHnamm N 1,
N2,N3,N4)

CI 24.13330.2021 "CHulI 2.02.03-85 Cpaiinble ¢pyHIaMeHTHI"

CIT 28.13330.2017 "CHuIT 2.03.11-85 3amuTa CTPOMTEIBHBIX KOHCTPYKIHH OT Kopposuu" (¢
nameHeHmamm N 1, N 2, N 3)
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CI1 35.13330.2011 "CHuII 2.05.03-84* Moctsl 1 TpyOsI" (¢ M3MeHeHnammn N 1, N 2, N 3)

CIl 36.13330.2012 "CHulI 2.05.06-85* Maructpanbhbie TpyoonpoBoas" (¢ MameHeHusmu N 1,
N 2,N 3)

CIm 47.13330.2016 "CHull 11-02-96 WmxeHepHble W3BICKAHHSA Ui CTPOUTENHCTBA. OCHOBHEBIE
nonoxenus” (¢ uameHeHvem N 1)

Cl150.13330.2012 "CHuII 23-02-2003 Temmosas 3amura 3ganuii” (¢ nameHeHusammn N 1, N 2)

CI 63.13330.2018 "CHull 52-01-2003 bertoHHBIe W Keae300eTOHHBIE KOHCTPYKUUH. OCHOBHBIC
nosnoxenus” (¢ nameHenamm N 1, N 2)

CI 64.13330.2017 "CHull 11-25-80 epeBsiauble koHcTpykuuu" (¢ uameHeHnsammn N 1, N 2, N 3)

CI 116.13330.2012 "CHull 22-02-2003 WmxeHepHas 3aluTa TEPPUTOPUIL, 3AaHUIA U COOPYKESHHI
OT OMACHBIX TeOJIOTHYECKUX TporieccoB. OcHOBHBIE MonoxeHus" (¢ uameHeHnem N 1)

CIM 131.13330.2020 "CHulI 23-01-99* CtpourenbHasi KIUMATOIOTHUs"

NMpumeyaHue - Tlpu MoIBL30BaHUN HACTOSIIMM CBOJIOM IPaBUJI HEOOXOJUMO NPOBEPUTH JICHCTBUE
CCBUIOYHBIX JIOKYMEHTOB B HMH(OPMAIMOHHOW cHUcTeMe OOIIero IMoiib30BaHUs Ha OdULMarbHOM canTte
(denepanbHOr0 OpraHa HCIONHUTENbHON BiacTu B cdepe craHzapruzauuu B ceTd VIHTepHET uiaM 1o
eXerogHoMy WH(MOpPMAIMOHHOMY YyKa3zarenro '"HammoHanmbHBIE CTaHOApTH', KOTOPBHIA OMYyONHMKOBaH II0
COCTOSIHMIO Ha 1 sHBaps TEKyLIEro roAa, W MO BBITYCKaM €XEeMECSYHOro HH(POPMALMOHHOIO yKa3aTes
"HaunonaneHble cTangapTbl" 3a TeKywud rona. Eciau 3aMeHEH CChUIOYHBIM JOKYMEHT, Ha KOTOpBIM JaHa
HeaTUPOBaHHAsI CCHUIKA, TO PEKOMEHAYETCS HCIIOIb30BAaTh ICHCTBYIONIYIO BEPCUIO 3TOT0 JOKYMEHTA C YYETOM
BCEX BHECCHHBIX B JaHHYIO BEPCHIO M3MEHEHMH. Eciam 3aMeHeH CChUIOYHBIA JOKYMEHT, Ha KOTOPBIH IaHa
JaTUPOBaHHAS CCBUIKA, TO PEKOMEHYETCS HCIOIb30BaTh BEPCHIO 3TOT0 JOKYMEHTa ¢ YKa3aHHBIM BBIILIE TOI0M
yTBepkAeHus (npuHsATHs). Ecnu mocie yTBep»KAeHHUsT HACTOSIILET0 CBOJA MPaBUII B CCHUIOYHBIM JOKYMEHT, Ha
KOTOpBI JjaHa JaTHpOBaHHAsl CChIJIKA, BHECCHO M3MEHCHHE, 3aTparuBarollee IMOJIOKEHHE, Ha KOTOpoe JaHa
CCBUIKA, TO 3TO TOJOXEHHE PEKOMEHIYeTCS TPUMEHATh 0e3 ydeTa NAaHHOTO M3MEHEeHHs. Eciy cChIIOYHBIH
JOKYMEHT OTMEHEH 0e3 3aMeHBI, TO MOJOKEHUE, B KOTOPOM JIaHa CChUIKA Ha HETO, PEKOMEH IyeTCsI IPUMEHSTh
B YaCTH, HE 3aTparuBaroleil 3Ty cchuiKy. CBelleHHs O JIEHCTBUU CBOJIOB MPaBWII IIeJIECOO0pa3HO TPOBEPHTH B
denepanbHOM HHPOPMAITHOHHOM (DOHIE CTAHIAPTOB.

3 TepMI/IHbI, onpeaeJeHust 1 0003HaYEHHS]

3.1 B HacrosimiemM CcBOJE MpaBWUi MPUMEHEHBl CIEIYIOUIME TEPMHUHBI C COOTBETCTBYIOIIUMHU
OTIpEAETICHUSIMHU:

3.1.1 6yrop ny4eHusA: Beinyknas Gopma KpHOT€HHOTO penbeda C JIEASHBIM WIH JIEJOTPYHTOBBIM
sapoM, oOpasyromasicsi B 00JacTH  MHOTOJIETHEMEP3JIBIX W CE30HHOMEp3IBIX IOpOX B pe3yJbTare
HEpaBHOMEPHOT'O JIbA000pa30BaHuUs B IOPOAX.

3.1.2 rpyHT: [opHbIe MOpPOXBI, TOYBHI, TEXHOTEHHBIE O0Opa30BaHMA, TPEICTABISAIOMNE COOOH
MHOTOKOMITOHEHTHYI0O W MHOTOOOpPa3HYIO TE€OJIOTHYECKYI0 CHCTEMY W  SBIAIOIIMECS  OOBEKTOM
HWH)XXEHEPHO-X034MCTBEHHOMN JIEATeIbHOCTH YeJIOBEKA.

MpumeyvaHue - ['pyHTHI MOTYT CITYXKHTh:

- MaTepuajIoM OCHOBAHUS 3JaHUI U COOPYKEHHIA;

- Cpeno il pa3MEILEHUS B HUX COOPYKEHUII;

- MaTepuajIoM CaMOI'0 COOPY>KEHHUSI.

3.1.3 rpyHT Mep3nbIi: ['pyHT ¢ OTpHLATENBFHON WK HYJICBOH TEMIIEpaTypoi, COACPKAIINI B CBOEM
COCTaBe BUAWMBIC JIEASHBIC BKIIOYEHHS M (MIM) JEA-UEMEHT M XapaKTepU3YIOIIMICS KPHOTEHHBIMU
CTPYKTYPHBIMU CBSI3IMU.

3.1.4 rpyHT MHOroneTHemMep3nbii, FTPYHT BeYHOMEP3Sbln: ['pyHT, HAXOIAMIMNACS B MEP3JIOM
COCTOSTHIHM TIOCTOSTHHO B T€UEHHE TpeX U OoJiee JieT.

3.1.5 rpyHT nnacTtU4HOMep3nbli: JluclepCHbIi TPYHT, CIHEMEHTUPOBAHHBIA JIBJIOM, HO
00JIaJaroIIHH BI3KUMH CBOMCTBAMH M C)KUMAEeMOCTBIO TT0/T BHEIITHEH HArpy3KOH.

3.1.6 TPYHT NYYMHUCTbIN: JlucCrepcHBIi TPYHT, KOTOPBIM MpPH IEPEXOJE M3 TAJOr0 B MEP3IIOE
COCTOSIHME YBEJIMYMBAECTCS B 00ObEMEe BCIEINCTBHE OOpa30BaHMS KPHUCTAUIOB JIbJa M MMEET OTHOCHUTEIIBHYIO
nedopMaIfi0 MOPO3HOTO ITyYeHUS ¢ fn20,01.

3.1.7 rpyHT Ce30HHOMEepP3nbINA (Ce30HHOTaNbIN): I'pyHT, HAXOAAIIMIACS B MEP3IIOM MIH TalOM
COCTOSIHMM NEPUONYECKH B TEUEHNE XOJIOAHOTO WK TEIIOT0 CEe30Ha.

3.1.8 rpyHT TBepAoMep3nblA: JIUCIEpCHbIH TPYHT, MPOYHO CIEMEHTHPOBAHHBIA JIBIOM,
XapakTepU3yeMblil OTHOCHTENBHO XPYNKHM pa3pyLICHHEM M IPAKTUYECKH HECKHMACMbIH IO BHEIIHEH
Harpys3Koi.
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3.1.9 kpuoner: BricOKOMHHEPAIN30BaHHbIE OTPHUIATEIHHOTEMIIEPATYPHbIE TIOJ3EMHBIE BOJBI,
3aJIeTalonie B TOJNIIE MHOTOJIETHEMEP3JBIX MOPOJI, TAKXKE MOTYT 3ajeraTb HI)KE €€ TOJOMIBBI WIJIM BBIIIE
KPOBIIH.

3.1.10 nepm, rpyHT neasHomn: IlpupomHoe o00pa3oBaHKE, COCTOSINEE W3 KPUCTAIOB JbIa C
BO3MOXHBIMH IPHUMECSIMA OOJIOMOYHOTO MaTepHuaja M OpraHHYecKoro BemecTBa He Oosee 10% 00.,
XapakTepHU3YIoLIeecs] KpHOTCHHBIMU CTPYKTYPHBIMHU CBSI3SIMH.

3.1.11 mopo3Hoe ny4yeHue rpyHToB: Ilpouecc yBenuueHuss oObeMa u  JePOPMUPOBAHHUSA
JUCTIEPCHBIX TPYHTOB IPH IPOMEP3AHUU.

3.1.12 cnoi ce30HHOro oTramBaHuA: [1oBepXHOCTHBIII CIIOI TPyHTA, OTTAUBAIOLIMI JIETOM.

3.1.13 Temnepartypa Hayana 3amep3aHus (oTtrauBaHus): TemmepaTypa, Ipyd KOTOPOH B MOpax
TpyHTa NOsIBIIAETCS (McUe3aeT) Jie.

3.1.14 TepmokapcT: Ob6pazoBaHHe IPOCATOYHBIX U POBAIBHBIX (GOPM penbeda U MOA3eMHBIX ITyCTOT
BCJIC/ICTBUE BHITAMBAHMS [TOI3€MHOTO JIbAA WM OTTaWBaHUS MEP3JIOTO TPyHTA.

3.1.15 TepmocTabunusaumsa rpyHTOB: Mepomnpustie WM WX KOMIUICKC, HAlpaBiICHHbIH Ha
obecrieueHue TpeOyeMOro TeMIIEpaTypHOTO PEXHMa IPYHTOB B TEUEHUE CPOKA SKCIUTyaTallMyd WHXEHEPHOTO
COOPY>KCHHS.

3.1.16 Tepmo3apo3uUA: Pa3pylieHrEe U BBIHOC OTTaUBAIOIIUX U MEP3JbIX AHMCIEPCHBIX I'PYHTOB H
JBJI0B B PE3YJIBTATE TEIUIOBOTO M MEXaHMYECKOTI'O BO3JIEHCTBUS BOAHBIX IIOTOKOB.

3.1.17 conudniokuma: CumericHne (T€YEHHE, OMOJI3aHHE, COCKAIb3bIBAHHE, CIUIBIBBI, OILIBIBUHBI)
OTTauBAIOUIETO TMEPEYBIAKHEHHOTO TOHKOJUCIEPCHOTO TpyHTa Ha CKJIOHaX B TEIUIOE BpPEMsI CYTOK Toja,
00yCJIOBIEHHOE CE30HHBIM IPOMEP3aHUEM U OTTaHBaHUEM.

3.1.18

cneunanu3aMpoBaHHas opraHusauua: Oprasu3aiys, OCHOBHBIM HaIPaBICHUEM AESITeTFHOCTH KOTOPO
SIBIISIETCS BBITTOJTHEHHE KOMIUIEKCHBIX WH)KEHEPHBIX U3bICKAaHUI U IIPOSKTHPOBAHNE OCHOBAHUH, ()yHITAMEHTOB U
MTOJI3EMHBIX YacTel COOPYKEHHUIA, pacIoiararomas KBaTu(HUIIMPOBAHHBIM U OITBITHBIM IIEPCOHAIIOM, B T.4. C
00s13aTeIbHBIM MPUBJICYCHUEM HAYYHBIX KaJIPOB, COOTBETCTBYIOIIMM CEPTU(MUIIUPOBAHHBIM 000PY/IOBAaHHEM U
MPOrpaMMHBIM 00eCTIeYeHHEM.

[CII 22.13330, nyHKT 3.38]

3.1.19 penpe3eHTaTUBHasA MeTeoposiorMyeckaa cTaHUMUA: MereocTaHIusl, pe3yJIbTaThl
HAOJIIOJICHUI KOTOPOH TOKa3aTeIbHbI 111 MECTOIOJIOKEHHUS CTPOSIILIETOCs 00BEKTA.
3.2 O0o3HaueHus1, MPUMEHEHHBIC B HACTOSIIEM CBOJIC IPABHUII, IPUBEACHBI B NMPUIIOXKEHUN A.

4 O0mMe MoJIoKeHNA

4.1 OcHoBanuss W (GyHIAMEHTBHI 3[aHHA U COOPYXEHHUH (Iasee - COOpPYXKEHHs "), BO3BOJIMMBIX Ha
TEPPUTOPHH PACIIPOCTPAHEHHSI MHOTOJIETHEMEP3JIBIX TPYHTOB, ClIeLyeT IPOSKTUPOBATh HA OCHOBE PE3yJIbTaTOB
CHENMATBHBIX MH)KEHEPHO-TEOJOTMUECKUX HM3BICKAaHHWM, BKIIOYAIOIIMX CIENHAIbHbIE T'€OKPHOJIOTHMYECKUE WU
THIPOTEOJOTMYECKUE HU3BICKAHMSI C YYETOM KOHCTPYKTHBHBIX M TEXHOJOTHMYECKHX OCOOCHHOCTEH
MIPOEKTUPYEMBIX COOPYKEHHM, MX TEMJOBOIO M MEXaHWYECKOI'0 B3aWMOJEHCTBHI C MHOTOJETHEMEP3JIBIMU
TPYHTaMH OCHOBaHMH M BO3MOKHBIX U3MEHEHUH I'€OKPUOJIOTHYECKUX YCIOBUI B pPe3yjbTaTe CTPOUTENIHCTBA U
3KCIUTyaTallMd COOPY>KEHUIM M OCBOEHHS TEPPUTOPUH, YCTAHABINBAEMBIX IO JaHHBIM MHKEHEPHBIX M3bICKaHUH
U TEIJIOTEXHUYECKUX PAcYeTOB OCHOBAHMH.

4.2 UHcxopHple MAaHHBIE IS TPOEKTHPOBAHMA JOJDKHBI MPENOCTABIATHCA B HEOOXOIUMOM H
JIOCTAaTOYHOM 00BEMe, pPEeTrUCTPUPOBATHCS W HHTEPIPETHPOBATHCA  CHENHAINCTaMH, O00JalalolIiMH
COOTBETCTBYIOIIEH KBATH(DHUKAITUEH 1 OTTBITOM.

[IpoexTupoBaHHE€  OOKHO  BBINOJHATHCA ~ KBAJM(DUUIUPOBAHHBIM  NEPCOHAIOM,  HMEIOLIUM
COOTBETCTBYIOIINI OMNBIT NMPOEKTUPOBAHUSI M CTPOUTENBCTBA HAa MHOTOJETHEMEP3NbIX IpyHTax. Ilpm stom
JOOJDKHBI OBITh OOECIedYeHbl KOOPAMHALMS W CBA3b MEXKAY HUMH M CHELUAINCTaMH [0 HHXKCHEPHBIM
N3BICKaHUSM.

Ucnonb3yemple Matepuanbl W W3JENUS  JOJDKHBI  yIOBICTBOPATH TPEeOOBAaHHUSM  CEBEPHOU
CTPOUTEIHHO-KIMMATHYECKON 30HBI.

[Ipu mnpoexkTHpOBaHUM OCHOBaHMH ¥ (YHAAMEHTOB HA MHOTOJIETHEMEP3JBIX TPYHTaX CIleAyeT
YUHUTBIBaTh MECTHBIE YCJIOBHS CTPOUTENBCTBA, TpPeOOBaHMS K OXpaHE OKpPYXKaloIeH Ccpelbl, a TaKxKe
MUMEIOIINKCS OTIBIT MIPOEKTUPOBAHUS, CTPOUTENBCTBA U IKCIUTyaTallul COOPY>KEHUH B aHAJIOTHUHBIX YCIOBHUSX.

Br16op cTpoWTENBHBIX IJIOUIANOK W MPOEKTHBIX DPEUICHWH OCHOBaHWH W (yHIAMEHTOB CJemyeT
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MPOU3BOUTH HA OCHOBAHMH TEXHHUKO-IKOHOMHYECKOTO CPAaBHEHHS BO3MOXKHBIX BApPHAHTOB C OICHKOW HX IO
MPUBEICHHBIM 3aTpaTaM C Y4e€TOM HaJe)KHOCTH.

He pomyckaeTcsi HCIOJB30BaHWE BOCCTAHOBJICHHBIX CTalbHBIX TPYO M JpyrHX OBIBIIMX B
YIOTPeOICHUH BHAOB METAJUIOKOHCTPYKIMU MPU HPOSKTUPOBAHUH M CTPOUTENIBCTBE 3[[aHUN U COOPYKCHHI C
HOPMAJIbHBIM U TOBBILICHHBIM YPOBHSIMH OTBETCTBEHHOCTH, a TAK)Xe€ IPHU CTPOMTEIBCTBE M JKCILTyaTalllu
0c000 OMACHBIX, TEXHHYECKH CJIOKHBIX U YHUKAJIbHBIX O0BEKTOB.

NMpumeyaHune - 3pmece M Janee ypoBEHb OTBETCTBEHHOCTH COOPYXKCHUSI YCTAQHABIMBACTCS B
3aBUCHMOCTH OT Kjacca coopyxenus cornacuo [ OCT 27751.

4.3 NnxeHepHble U3BICKAHUS JJI CTPOUTEIBCTBA HA MHOTOJIETHEMEP3IBIX IPYHTAX CIEAYEeT MPOBOIUTD
B cootBercTBuM ¢ CI1 47.13330 u npyrumMu HOPMATUBHBIMU JTOKYMEHTAaMH MO WH)KCHEPHBIM H3BICKAHUSAM U
UCCIICIOBAHUSIM ~ TPYHTOB  JUIS  CTPOMTENLCTBA. [peOoBaHMS K  WHXKEHEPHBIM  M3BICKAHUSM  Ha
MHOTOJIETHEMEP3JIBIX TPYHTAX MPUBEICHBI Takxke B [1].

[IpoexkTpoBanne OCHOBaHWII 0€3 JOCTATOYHOTO HHXEHEPHO-TE€OJIOTHYECKOr0 OOOCHOBAHHSA HE
JIOITyCKaETCH.

4.4 Tlpum BO3BEIEHWM HOBOTO OOBEKTAa WM PEKOHCTPYKIHH CYIIECTBYIOIIETO COOPYXXEHHS Ha
3aCTPOCHHON TEPPUTOPUH HEOOXOAMMO YUHUTHIBATH €r0 BO3JCHCTBHE HAa OKPY)KAIOLIYIO 3aCTPOHKY C ILIEJIbIO
COXPaHEHUs pacueTHOr0 TEMIIEPATYPHOrO PEKUMa MHOTOJIETHEMEP3IIBIX TPYHTOB MPHIIECTAIOIINX TEPPUTOPUN U
MPEJOTBPAILIECHHUS HEAOIYCTUMBIX JeOpMaIMid CYIIECTBYIOLINX COOPYKEHHH.

4.5 CooTBeTCTBUE COCTOSHHUSI TPYHTOB OCHOBaHUSI W (YHAAMEHTOB IPOCKTHHIM TPEOOBaHUSAM IIPH
c/1aye COOPY>KEHHsI B AKCIUTyaTalrIo JODKHO OBITh MOATBEP)KACHO pe3ylbTaTaMH HAaTYPHBIX HAOIIOAECHUHA HIIH
HCIIBITAaHUH, BBIMOJIHEHHBIX B IIEPUO]] CTPOUTENHCTBA COIIACHO MPOEKTY M€OTEXHUYECKOI'0 MOHUTOPHHTA.

4.6 Tlpu NMpOEKTUPOBAHWN OCHOBAaHWN M (PYHAAMEHTOB YHHMKAJbHBIX 3aHUA U COOPYKEHHH U UX
PEKOHCTPYKIIMM, a TakKe COOpPY)KEHHH TMOBBIIIEHHOTO YPOBHS OTBETCTBEHHOCTH, B TOM YHCIE

PEKOHCTPYHPYEMBIX B YCIOBHUAX  OKPY)KAIOMIEH  3aCTPOMKH,  HEOOXOAMMO  IpeIycMaTpHUBaTh
Hay4HO-TEXHUUYECKOE CONPOBOKIECHUE CTPOUTENILCTBA.

Hayuno-TexHnueckoe CONPOBOXKIICHUE MPEACTABIIAET co0oif KOMILJIEKC pabot
Hay4HO-aHAJIUTUYECKOTO, METOJAHYECKOrO, WH(POPMAITOHHOTO, 3KCIEPTHO-KOHTPOJIBHOTO u

OpraHU3allMOHHOrO XapaKTepa, OCYIIECTBISIEMBIX B IIPOLIECCE U3BICKAHUH, TPOESKTUPOBAHUS U CTPOUTEILCTBA B
[esix o0ecriedeHns Ha/IeKHOCTH COOPYXEHHH C y9eTOM NMpPUMEHEHWs] HECTaHJAPTHBIX PacueTHBIX METOJIOB,
KOHCTPYKTUBHBIX U TEXHOJIOTHUYECKUX PEIICHUM.

47 CocrtaB pabOT 10 HAayYHO-TEXHUYECKOMY COIPOBOXKICHUIO WHXKCHEPHBIX HW3BICKAHUH,
MIPOSKTUPOBAaHUS M CTPOUTEIIBCTBA OCHOBaHWMH W (YHIAMEHTOB JOJDKEH OIPENeNsIThC T'eHEePabHBIM
IIPOSKTUPOBIIMKOM U COTJIACOBBIBATHCS 3aKa34MKOM CTPOMTEIBCTBA. B cocTaB paboT HaydHO-TEXHUYECKOTO
COTIPOBOXKJICHUSI MOT'YT OBITh BKJIFOUCHBI:

pa3paboTka peKOMEHAAlMH K MpOorpaMMe WH)KCHEPHO-TEOJIOTUUYECKUX U WHIKCHEPHO-IKOIOTHYECKUX
W3BICKaHM;

aHaJIM3 ¥ OIICHKA MaTepHaIOoB HHXKCHEPHBIX U3bICKAHUH;

pa3paboTka HeCTaHIaPTHBIX METOJOB pacueTa U aHAIN3a;

IIPOTHO3 COCTOSIHUSI OCHOBAaHUH U ()yHIaMEHTOB ITPOEKTUPYEMOTO O0BEKTa C YIETOM BCEX BO3MOIKHBIX
BUJIOB BO3JICHCTBHIA,

NPOTHO3 BIMSHUS CTPOUTEIBCTBA HA OKPYXAIOUIYI0 3acTpOilKy, TI€OJOTHYECKYH cpeday U
AKOJIOTHYECKYI0 0OCTaHOBKY;

OIICHKA T€OKPUOJIIOTMUECKUX PUCKOB;

pa3paboTka peKOMEHIAINI K MPOCKTY Nre0OTEXHMYECKOTO MOHUTOPHHTA;

pa3paboTKa TEXHOJIOTHYECKUX PETIAMEHTOB Ha CICIUAIbHBIC BUIbI padoT;

BBITIOJTHEHUE HAYYHO-UCCIIEA0BATEECKUX U OMBITHO-KOHCTPYKTOPCKUX PadoT;

0000IIIcHHe W aHAJIU3 PEe3yJbTAaTOB BCEX BHUIIOB T'EOTEXHHMUECKOTO MOHUTOPHHIA, X COIMOCTABICHHUE C
pe3yabTaTaMu MPOTHO3a;

pa3paboTka peKOMEHIAIMi IJII KOPPEKTUPOBKH IPOCKTHBIX PEIICHWH Ha OCHOBAHWM JaHHBIX
re0TEXHUYECKOT0 MOHUTOPUHIA TP BBISIBICHUHU OTKJIOHEHUH OT pe3yJIbTaTOB MPOTrHO3a.

5 XapaKTepI/ICTI/IKI/I MHOI'0OJIETHEMEP3JIBIX TPYHTOB OCHOBaHMI1

5.1 Tlompa3neneHne ¥ HaUMEHOBAaHHWE DPA3HOBUIHOCTEH MHOTOJIETHEMEP3NIBIX TPYHTOB CIIEAYET
nponsBo Tk B coorBeTcTBUH ¢ [[OCT 25100 ¢ yuerom ocobeHHOCTEH NX (PH3UKO-MEXaHUIECKHX CBOWCTB KaK
OCHOBAHUM COOPYKEHHH.

5.2 TIo 0coOEHHOCTSIM (PH3UKO-MEXAaHUUECKHX CBOWCTB CPEIU MHOTOJICTHEMEP3JIbIX TPYHTOB JOJKHBI
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BBIACIATHCA CHIIBHOJIBAWCTBIC, 3aCOJICHHBIC U 3aTOp(1)OBaHHBIe TPYHTBI, UCIIOJIB30BAHUEC KOTOPLIX B Ka4YC€CTBC
OCHOBAHHMM COOPYXXEHHUN pPETIIaMEHTHUPYETCS OTIOJHUTEIBHBIMA TPEOOBAHHMSIMH, TIPEITyCMOTPECHHBIMHU
pasgenamn 8, 9 u 10, a Takke TBepAOMEP3IIbIE, IJIACTUIHOMEP3JIbIE U ChITy4eMeP3Jble TPYHTBI, BbIICISCMbIC
COrJIacHO 5.3.

Hngdopmayus 06 usmenenusix:  I[lynkm 5.3 usmenen ¢ 30 uons 2022 2. - UsmeHeHue N 1
Cwm. npedbidywyro pedakyuro

5.3 Tlompa3nmeneHune TPYHTOB Ha TBEPAOMEP3Nble, IUIACTHYHOMEP3IBbIE M CHITydeMep3ible Ipu
NPOEKTHPOBAHWM OCHOBAHUH W (YHIAMEHTOB CJIEAyeT NPOU3BOJWTH B 3aBHCHMOCTH OT HX COCTaBa,
TEMIIepaTypbl U CTEIICHHU 3aIlOJHEHUS TIOp JIBIOM M He3amepsiiedl Bojgoi B coorBerctBuu ¢ [OCT 25100 na
MOMEHT IPOBEICHUS MHKXEHEPHO-TCOJOTMIECKUX N3BICKAaHUN C YUETOM TEeMIIepaTyphl TPYHTOB, H3MEPEHHOHN B
nepuon otToopa mpod.

ITo cxkuMaeMOCTH TpyHTa IIOJl HArpy3kod K TBEPIOMEP3IBIM CJIEAYeT OTHOCHTh HpPAaKTHYCCKU

-1
HEC)KMMACMBbIC TPYHTHI ¢ KOd(durmenTom cxumaemoctn m <0,01 MIla™, K MIacTHIHOMEP3IIBIM - TPYHTEI C

KO3 PUIIUEHTOM CKUMAEMOCTH m>0,01 MIla™.

ITpu OTKJIOHEHHH MPOCKTHBIX 3HAYCHHI CPEIHEr0JI0BOM TEMIIEpaTyphl TPyHTA Ha TIIyOMHE HYJCBBIX
aMIUTUTY KoJe0aHWH OT NpHPOAHBIX 3HaueHuil Oomee vemM Ha 0,5°C TpeOyercs yTOYHEHHE BEIHYHH
nehopMaIMoHHbBIX XapakTepucTuk B cootBeTcTBru ¢ [ OCT 12248.1 - TOCT 12248.11.

54  HeoOxomumple  fmnsi  pacdyera  OCHOBaHMH ¥ (QYHIAMEHTOB  (u3MYecKne |
ne(hOpMaIIMOHHO-TIPOYHOCTHBIE XapaKTEePHCTHKH MHOTOJIETHEMEP3JIbIX TPYHTOB CJIEAyeT ONpeAetiaTh Ha
OCHOBAHUH X HEMOCPEICTBEHHBIX MTOJIEBBIX WM JTA00OPATOPHBIX UCIIBITAHUH.

5.5 B cocraB ompemenseMbIXx JUIS pacdeTa MHOTOJETHEMEp3JIbIX OCHOBaHUH (U3MUSCKUX U
MEXaHHUECKHX XapaKTEPUCTUK TPYHTOB TIOMHMO XapakTepHCTHK, npeaycMorpenHbix Cl 22.13330, nomxHbl
JIOTIOJTHUTEIILHO BXOANTb:

a) ¢usnyeckue H TEIUIOPU3MYECKUE XapPAKTEPUCTUKH MEp3JbIX TPYHTOB, OIPEACIseMbIe B
COOTBETCTBHU C MPUNOXKeHNeM b;

0) nedopMaMOHHbBIC W TIPOYHOCTHBIC XapaKTEPUCTUKU IPYHTOB Ul pacdera Mep3JbIX OCHOBAHMH 110
nedopMalmsiM U HEeCylled crnocoOHOCTH: KOI(DOUIMEHT CKMMaEeMOCTH MEP3JI0ro TpyHTa m_ WM MOIYIb

nedopmanun E (7.2.17), pacyeTHOe mHaBieHHME R M CONPOTHBIEHHE MEP3JIOro IPYHTa HJIM TPYHTOBOTO
pacTBOpa CABHIY IO MOBEPXHOCTH CMep3aHHs R W R, CONPOTHBICHHE CABHIY JIbJA IO MOBEPXHOCTH
CMEpP3aHMs C TPYHTOM WM TPYHTOBBIM pacTBOpoM R . (7.2.3), compoTHBIEHHE MEP3JIOr0 TPyHTa IOJ
HIDKHAM KOHIIOM R M 110 GOKOBOW MOBEPXHOCTH CMEp3aHHs R ., PACCUMTAHHBIC 1O JAHHBIM IOIEBBIX

HUCHBITAaHUH B ClIy4dac UX BBINNOJTHCHUA,
B) AeQopManrOHHBIE XapaKTePUCTUKH TPYHTOB I pacdera OTTAaWBaIOUIET0 OCHOBAaHUS IIO
nedopmanysiM: Kod(hOUITHEHTHl OTTANBAHUS Ath ¥ CKUMAEMOCTH TIPH OTTAMBAHUM /1, TPYHTA (7.3.8);

T') IPOYHOCTHBIE XapPAKTEPUCTUKH JIJISI MEP3JIBIX TPYHTOB M MX KOHTaKTOB C U @ ONPENENISAITICA 1O

pe3yjibTaTamM JUIUTCIIBHBIX HCHLITaHHﬁ, C b n Pq - 10 pe3yiabTaTamM
S N

HEKOHCOJIMIUPOBAHHO-HEAPEHUPOBAHHOTO U KOHCONUAUPOBAHHO-HEAPEHUPOBAHHOIO Cpe3a OTTaUuBAIOLIErO
rpyHTa. Jljisl yHUKIbHBIX COOPYKEHHH MPOYHOCTHBIEC XAPAKTEPUCTHKU MEP3IBIX IPYHTOB €, U ¢ , @ TAKKe

,I[e(i)OpMa]_II/IOHHLIC XapPaKTCPUCTHUKHU E ¢ u L JA0MYyCKACTCA OIpCACIATL IO Ppe3ysibTaTaM AJIUTCIIbHBIX

UCTIBITAaHUI METOJIOM TPEXOCHOTO CXKATHS;

1) XapaKTepUCTUKU TPYHTOB CJIOS CE30HHOTO NPOMEP3aHHUsI-OTTaUBaHUS IJIsl pacdeTa OCHOBAaHUH H
(byHIaMEHTOB Ha BO3JCHCTBHE CHUJI MOPO3HOTO Iy4YeHust rpyHTOB (7.4.3 u 7.4.6): oTHOCHTeNbHAs AeopMaIHs
MOPO3HOTO My4YeHHS g , PACYCTHAS YIE/NbHAS KACATEIbHAS CHIA NMyYCHHS [ M YIACNEHOS HOPMAalbHOE

JIBIICHHE MyYeHHs TPYHTA HA MOJOWBY (QYHIAMEHTA p ., @ TAKKE XapaKTEPUCTHKU MEP3JIbIX IPYHTOB JUIA

pacuera OCHOBAaHWII Ha TOPWU3OHTANBHBIC CTATHUECKHEe W ceiicMuueckue BozzaehctBus (11.5 u 11.6).
HopmanbHoe [naBieHHE MOPO3HOrO My4eHHsl MAOMyCKAeTCs OMNpelnesiTh B JIAaOOPAaTOPHBIX YCIOBHSAX B
yCTaHOBKax 0e3 BO3MOKHOCTH OOKOBOTO paciuupenusi. OnpeaesnsroTcsi MaKCUMalbHOE HOPMaJIbHOE JaBJICHHE
MOpPO3HOTO My4eHHs, JedopManus MOPO3HOTO My4deHHs 0e3 MPHIOKEHHS HOPMaJbHOTO JABICHHS, a TaKKe
BEJIMYMHBI JIehOopMaIlii MOPO3HOTO IyYeHHUs TPH ABYX MPOMEKYTOUHBIX BEIMYMHAX HOPMAJIbHOTO JABICHHS
MEK/y MaKCHMaJIbHBIM U HyJIeBbIM. 110 pe3yibraraM HMCHIBITAaHUN CTPOST rpaduK HOPMAIbHOTO JABJICHHS OT
OTHOCHTENIbHOW JiepopMalliii MOPO3HOTO My4YeHHUs. BenuduHy HOPMAaJbHOTO [aBJCHUS MPHUHUMAIOT O
rpaguKy Ha OCHOBaHMM [aHHBIX O Harpys3kax u Jedopmaiusx oT coopyxeHus. JlomyckaeTcs MpUHHUMATh
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BEJIMYMHY HOPMAaJIbHOW CHJIBI MOPO3HOTO ITyYEHHS 10 OJHOMY 3HAUEHHIO, ONPEAETIeMOMY B JIaOOPaTOPHBIX
YCIIOBUSIX TIPH MIPUIIOKEHUH (DaKTUIECKON HArpy3KH OT COOPY>KEHHs Ha oOpaserl.

[Ipn HEOOXOOUMOCTH CIIEAyeT OIpeneniaTb W APyrue XapakTepUCTHKH MEp3JBIX TPYHTOB,
XapaKTepU3yIOIe OCOOEHHOCTH WX COCTOSHHUS WM B3aUMOJEHCTBHA ¢ (yHIaAMEHTaMu (BHJ KPHOTEHHOW
TEKCTYPbI, KOO DUIIMCHT BSIBKOCTH 1), SKBHBATICHTHOE CICTUICHNE €, ;> CKOPOCTD BA3KOTUIACTHHYECKOTO TCCHUS

MbJA V., OTHOCHTENbHASA JegopmMarsi MOPO3HOTO Iy4YeHHUs, HOpMaJbHBIE U KacaTeJbHbIE CHIIBI MOPO3HOI'O
My4YeHHUs1, YACTbHOE OTPHIIATEILHOE TPEHUE OTTAUBAOIIETO IPYHTA HA OOKOBOW OBEPXHOCTH j; U T.IL).

Bce HeoOxoauMble TpU MPOCKTUPOBAHMM XapaKTEPUCTHKH MHOTOJIETHEMEP3JIBIX TPYHTOB JOJIKHBI
OBITh yKa3aHbl B TEXHUYECKOM 3aJJaHAN Ha WH)KEHEPHO-TEOIOTNIECKUE H3BICKAHNSI.

5.6 HopmaTuBHBIE 3HaYEHHS XapaKTEPUCTUK T'PYHTA CJIENyeT YCTaHABIMBATh JUIS BBIACICHHBIX NPH
M3BICKAaHUSX HHXKEHEPHO-TEOJOTHYECKUX 3JIEMEHTOB Ha OCHOBAaHWH CTAaTHCTUYECKOW 0OpabOTKH pe3ylbTaToB
SKCIEPUMEHTANIBHBIX ONPEACICHUH C Y4eTOM IPENyCMOTPEHHOTO IPOEKTOM COCTOSHHSA H TEMIEPaTyphl
TPYHTOB OCHOBAHMSL.

5.7 PacueTHble 3HaU€HHS XapaKTEPUCTHK IPYHTA ONPEAETSIOTCA 0 popmMyie

X:Xn/’Yg’ (5 . 1)

TIE y My - COOTBETCTBEHHO PACYCTHOE M HOPMATHBHOE 3HAYCHNS JAHHOH XapaKTePHCTHKH;
Ve KO3 PHUITUEHT HAZISKHOCTH IO TPYHTY, OTpeIesIeMblil coriacHo 5.8.
5.8 Koadumment Haae)KHOCTH 1O TPYHTY Y, OTIPENETACTCA B COOTBETCTBUH © FOCT 20522 ¢

y4eToM BuAa (Ha3HA4eHUs) OMpeAeNsieMOld pacdeTHOH XapaKTEepPUCTUKH, COCTOSHUS TPYHTOB B OCHOBAHHH
COOPY’KEHHUS U JOBEPUTEIBHOU BEPOSITHOCTH (y.

[Ipu ompeneneHnn pacyeTHBIX 3HAYEHUH Ne()OPMAITMOHHBIX M MPOYHOCTHBIX XapaKTEPHUCTHK TPYHTOB,
HCTIONIB3YEMBIX B KAa4eCTBE OCHOBAHHS B MEP3JIOM COCTOSHUH (mpwHIHM 1), koddhPumueHT HamaeKHOCTH IO
IPYHTY y, YCTAHABIMBACTCA INpH JIOBEPUTEJIBHON BEPOSTHOCTH (, IpuUHMMaemMod paBHoM 0,85, a nmns

OCHOBAHHM OMTOp MOCTOB M JIUHUH 3JieKTponepenaun - 0,9.

[Ipu omnpeneneHNy pacyeTHBIX 3HAYCHUH J1e()OPMAIIMOHHBIX U MPOYHOCTHBIX XapaKTEPUCTUK TPYHTOB,
HCTONB3YEMBIX B KadeCTBE OCHOBAaHHMS B OTTaWBAMOMEM WIH OTTasHHOM cocTosHuu (mpuHimn 1),
KO3 PUITUECHT HAZISKHOCTH TI0 TPYHTY Y, CIICyeT yCTaHABIMBATS!

a) Ui pacdyeTra OTTAWBAIONIMX OCHOBAaHMHA TI0 JedopMamusM C YYETOM COBMECTHOW pabOTHI
coopyxenus (Qpynmnamenrta) u jedopmupyemoro ocHoBanus (7.3.5) - HpU JTOBEPUTEIBHOW BEPOSTHOCTH
MPUHUMAEMON B COOTBETCTBUH C HOPMaMH MPOCKTUPOBAHHS KOHCTPYKIMHA COOpYXKeHus, HO He MeHee (0,95;

0) A5 pacueTa OTTAMBAOIIMX OCHOBaHUMA Mo JAedopMarusM 0e3 yuera COBMECTHOI paboThl OCHOBAHUS
u coopyxkenus (7.3.4), a TakKe NpU MPeIBAPUTEIBLHOM OoTTauBaHuy rpyHTOB (7.3.10) - mpu noBeputeabHOU
BEPOSATHOCTH (, puHUMaemoii cortacHo CIT 22.13330.

[Ipu ompeneneHny pacdeTHHIX 3HAUYEHHH (U3NYECKUX W TEIUIOPHU3MYECKHX XapaKTEPUCTUK T'PYHTOB
KO3 PULUEHT HAJEKHOCTH MO TPYHTY ¥, A1OTYCKACTCA NPHHAMATD PABHBIM 1,0.

5.9 Jlns pacyera OCHOBAaHUUN COOPYXEHHMH MOHM)KEHHOTO YpPOBHS OTBETCTBEHHOCTH M COOPYKEHUI
HOPMAaJIbHOTO YPOBHSI OTBETCTBEHHOCTH Ta0apUTHBIMU pa3MepamMu He Oonee 24 M, pPacHONOXEHHBIX Ha
TCOKPHUOJIOTHUECKH HM3YYCHHBIX TUIOIIAIKAX, CIOKEHHBIX HE3aCOJICHHBIMH TpPYHTaMH 0€3 OpraHu4ecKux
BKJIFOUEHHUH, IIPU OTCYTCTBUU OIACHBIX T'€OKPUOJIOTMUECKHMX IIPOLECCOB, BO3BOJUMBIX C COXPAaHEHUEM
MEpP3JI0T0 COCTOSIHUS TPYHTOB, a TAK)K€E JUIS BBIIIOJHEHUS IPEJBAPUTENIBHBIX PACUETOB OCHOBAHUM U IIPUBS3KU
TUIIOBBIX IIPOEKTOB K MECTHBIM YCJIOBMSM, PAacCUETHbIE 3HAYEHUS IPOYHOCTHBIX XapaKTEPUCTHK MEP3JIbIX
rpyHTOB R, Raf, RSh 51 Rshi JIOTTYCKAeTCsl MPUHUMATh MO MX (DPM3MYECKUM XapaKTEPUCTHKAM, COCTaBy H

TEMIIepaType B COOTBETCTBHM C TaONMYHBIMH JaHHBIMH, MPHBEICHHBIMHU B MPUMNOXeHUn B; pacuerHble
3HAYCHUS TEINO(QU3NIECKUX XapaKTEPUCTHK TPYHTOB B 3TUX CIIydyasX JOIYyCKAeTCs MPUHUMATH 10 TabIHIaM
npunoxeHua b. Tlpu nprMeHeHWH NEMEHTHO-TIECYaHOTO PACTBOPA B KAueCTBE 3aIOJHUTENS CBOOOIHOTO
MIPOCTPAHCTBA MEXAY CTEHKOH CKBa)XWHBI M TOBEPXHOCTHIO CBAW NMPH OYPOOMYCKHOM CIIOCOOE TMOTPYKESHHS
CBall pacyeTHOE COIMPOTHUBIICHNE [IEMEHTHO-TIECYAHOTO PACTBOPa CABHUTY TIO MMOBEPXHOCTH CMEP3aHUs CO cBaeh
R . ¥ CONPOTHB/ICHHE IPYHTOB CIABUTY IO LEMEHTHO-IIECYAHOMY pacTBopy R HEOOXOIMMO OTPEENATh 10

pe3yapTaTaM J1a00paTOPHBIX WIIH MOJIEBBIX MCTIBITAHAN.

6 OcHOBHBIE N0J103KeHNs TPOEKTUPOBAHUSI OCHOBAHUI M (PyHIaMEHTOB
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6.1 IIpyHUUNIBI HCIOJIL30BAHUSI MHOT0JIETHEMEP3JIbIX TPYHTOB B KauecTBe OCHOBAHMS

6.1.1 Ilpu cTtpouTenbcTBE Ha MHOTOJETHEMEP3NIbIX I'PYHTaxX B 3aBUCHMOCTH OT KOHCTPYKTHUBHBIX U
TEXHOJIOTHYECKNX OCOOCHHOCTEW 3IaHUil W COOPYKEHHH, WHKXEHEPHO-TEOKPHOJIOTHYECKUX YCIOBHA H
BO3MOXHOCTH IIEJICHAIPABICHHOIO H3MEHEHUSl CBOICTB TPYHTOB OCHOBAaHMS INPHUMEHSETCS OAMH W3
CJIEAYIOIINX NPUHIIMIIOB UCTIONb30BaHHUS MHOTOJIETHEMEP3JIBIX PYHTOB B KAUECTBE OCHOBAHUS COOPY KEHHI:

npuHOdn | - MHOrojleTHeMep3nble TPYHTHl OCHOBAHMA HCIIOJB3YIOTCS B MEp3JOM COCTOSTHHH,
COXPaHSAEMOM B IIPOLIECCE CTPOMTENHCTBA M B TEUEHHE BCETO MEpHOJa HKCIUTyaTallUd COOPYXKEHMS, WIU C
JIOTYIIEHUEM UX MPOMOPAKUBAHUS B IEPUOJ CTPOUTENBCTBA U IKCIUTyaTalluH;

npuHuui II - MHOrONIeTHEMEP3IbIe IPYHTHI OCHOBAHUS MCIOJIB3YIOTCS B OTTassHHOM WJIM OTAUBaIOIIEM
COCTOSIHMH (C MX IpeBapUTEIbHBIM OTTAaUBAaHHEM Ha pacueTHYIO NIyOMHY J0 Hadaja BO3BEIEHUS COOPY)KEHUS
WIH C TOMYIIEHHEM X OTTauBaHUS B IEPHOJ SKCILTyaTallil COOPYKEHHUS).

6.1.2 Ilpunamun [ cregyer mpuMEHSTh, €CIM TPYHTHI OCHOBAHUS MOXHO COXPaHUTh B MEP3JIOM
COCTOSIHMH TIPH SKOHOMHYECKH IIeJIecOOOpa3HBIX 3aTpaTax Ha MEpOIPHATHSA, 00eCHeunBaroniie COXpaHeHHe
Takoro coctosiHus. Ha yudacTkax ¢ TBepAOMep3ibIMH I'DYHTaMM, a TAaKXKe IPU IOBBILIEHHOW CEHCMHYHOCTH
paiioHa cieayeT IpUHUMATh UCII0Ib30BaHHE MHOTOJIETHEMEP3JIbIX TPYHTOB IO IpUHIHUITY I.

IIpu cTpouTensCcTBE Ha IUIACTUYHOMEP3JBIX IPYHTAX ClelyeT NpeayCMaTpuBaTb MEPONPHUSTHS IO
MOHMKEHUIO TeMIepaTypbl pyHTOB (6.3.1-6.3.4) 10 yCTaHOBJICHHBIX PACYETOM 3HAYCHUI, a TAKIKE YUUTHIBATh
B pacyuerax OCHOBAaHHMH IIACTHYECKHE Ie(OpPMAaLUK 3TUX TPYHTOB IIOA HArpy3KOH COIJIACHO YyKa3aHUSM
7.2.16-7.2.18.

6.1.3 Ilpunmun II cremyer npUMEHATh MNpPH HAJWMYUM B OCHOBAHWM CKAJBHBIX WM JPYIHX
MaJIOC)KUMAEMBIX TPYHTOB, NeOpMalisi KOTOPBIX MPH OTTaWBAaHUU HE MPEBBIMIAIOT MPEAEIbHO JOMYyCTUMBIX
3HAYEHUH JUIsI TMPOEKTHPYEMOTO COOPYKEHHUS, TPU HECIUIOIIHOM paclpOCTPaHEHHH MHOTOJIETHEMEP3IbIX
IPYHTOB, a TaKXe B TeX CIIydasX, KOT/ia 0 TEXHUYECKUM M KOHCTPYKTHBHBIM OCOOCHHOCTSIM COOPY)KCHUS H
MHXCHEPHO-TEOKPHOJIOTHYECKUM  YCIOBUSAM y4acTKa IIpH COXPAHEHWHW MEp3JIOT0 COCTOSHHS TPYHTOB
OCHOBaHM He o0ecTieunBaeTcs TpeOyeMblil ypOBeHb HaIe)KHOCTH CTPOUTEIHCTBA.

6.1.4 BpiOOp mpuMHIMIA HCIOJIB30BaHMUS MHOTOJIETHEMEP3JIBIX TIPYHTOB B KadyeCTBE OCHOBAHHUS
COOpPYKCHHH, a TakXKe CHOCO00B U CPEICTB, HEOOXOOUMBIX Ul OOECIIEUEHHUS INPHUHATOIO B IIPOCKTE
TEMIIEPaTypHOTO  PEKUMa  TPYHTOB,  CIEAyeT  NPOM3BOAMTE HAa  OCHOBAaHMHM  CPaBHHUTENIBHBIX
TEXHUKO-3KOHOMHUYECKUX PAaCUETOB.

6.1.5 B mpenenax 3actpauBacMoil TEpPUTOPUH (IIPOMBILUICHHBIN Yy3€l, MOCEJIOK, MUKPOPAaHOH U T.n.)
CleyeT INMpenycMaTpuBaTh, Kak NMPaBWJIO, OJUH MPHUHIUI HCIOIb30BAaHHMS MHOTOJETHEMEP3NIBIX TPYHTOB B
KayecTBE OCHOBaHMH. OTO TpeOOBaHME CJENyeT YUHMTHIBaTh TaKkXKe IPU MNPOCKTHPOBAHHM HOBBIX H
PEKOHCTPYKLUMH CYIIECTBYIOIIUX 3JaHUM U COOpPYKEHUH Ha 3aCTPOEHHOM TEPPUTOPHUH, pa3MELICHUN
MOOMITBHBIX (BPEMEHHBIX) 3[aHUI U MPOKIIaJKe HHKEHEPHO-TEXHUIECKUX CETeH.

[IpumeHneHne pasHBIX NPUHIUIIOB HCIIOJNB30BAHMS MHOTOJIETHEMEP3NbIX TPYHTOB B Ipezenax
3aCTpauBacMOi TEPPUTOPHH JOIycKaeTcss Ha 000COOIEHHBIX 1O peibedy W APYTHMM MPUPOJHBIM YCIOBUIM
ydacTKax, a B HEOOXOIMMBIX CIydasXx Ha MPUPOIHO-HEOOOCOOIEHHBIX y4YacTKax, €ClH NPEAyCMOTPEHBI H
MOATBEP)KICHBI PACUETOM CIIELMAIbHBIE MEPhI 110 OOECIEUYEHUI0 PAaCUETHOrO TEIJIOBOTO PEXHMMa IPYHTOB B
OCHOBAaHUM COCEIHMX 3/JaHUH, BO3BENEHHBIX (WM BO3BOAMMBIX) IO HpuHIMIy | (pe3epBupoBaHHME 30H
0€301acHOCTH, yCTPOMCTBO MEP3TIOTHBIX ¥ MPOTUBOGMIBTPALIMOHHBIX 3aBEC U T.I1.).

6.1.6 JluHeliHble COOPYKEHUS AOIYCKAETCSl IPOSKTUPOBATh C IPUMEHEHHEM Ha OTAENBHBIX Y4acTKax
Tpacchl pa3HbIX NMPUHIMIIOB MCIIOJIB30BaHUS MHOTOJIETHEMEP3IIBIX TPYHTOB B KauecTBe OocHOBaHUsA. [Ipu sToM
CIIEAyeT MpeayCMaTpUBaTh MEPHI MO MPHCIOCOONIEHUI0 MX KOHCTPYKIHMH K HEPaBHOMEPHBIM JeOopMaIusM
OCHOBAaHMS B MECTaX MEpPEXo/ia OT OJJHOTO y4acTKa K APyroMy, a MpH MPOKIAJKe UX B Mpesienax 3acTpauBacMon
TEPPUTOPHH CIIETyeT COOIoIaTh TpeOOBaHuUs, IpeaycMoTperHsbie 6.1.5.

6.2 I'nyOnHa 32/105KeHUs] 1 KOHCTPYKUUHN (PyHIAMEHTOB

6.2.1 I'nmyOuna 3amokeHusi (GyHIAMEHTOB, CUMTasl OT YPOBHS IIJIAHUPOBKH (TIOJACHINKH WU CPE3KH),
HasHavaercss ¢ yderom Ttpebomammii  CI1 2213330 ® mOpWHATOTO TPHHIMIA  HCHOIB30BAHMS
MHOTOJIETHEMEP3JIbIX TPYHTOB B KAaueCTBE OCHOBAHUS COOPYXKEHHS W JIOJDKHA IPOBEPATHCS PACUETOM 11O
YCTOWYMBOCTH (YHIIAMEHTOB Ha JICHCTBHE CHII MOPO3HOTO MyUYeHHUsI TPYHTOB coriacHo 7.4.2 u 7.4.6.

6.2.2 Ilpn WCTONB30BAaHMM MHOTOJIETHEMEP3IIBIX I'PYHTOB B KadeCTBE OCHOBAHHUS IO NpuHOUMY [
MUHMMAJIbHYIO TIYOHHY 3al0KeHHS (QYHIAMEHTOB d . PEKOMCHIYCTCs NPHHUMATD I10 Tabnuue 6.1 B

3aBUCUMOCTH OT pacquHoﬁ l"J'IyGI/IHBI CE€30HHOI'0 OTTauMBaHUA TPYHTa dth’ OHPCZ[GJISICMOIZ COrjiIaCHoO
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npuroxexHuto .

Ta6nuua 6.1
OyHIaMEHTBI MuHuManpHas TTyOHHA 3aJI0KCHHS
(dyHIaMEHTOB
d ,Mm
min

DyHIaMEHTHI BCEX TUIIOB, KPOME CBAMHBIX dth+1
Caaiinble GyHIAMEHTHI 3TaHUI U COOPYKEHUH dth+2
CBawu 0o1mop MOCTOB dth+4
OyHAaAMEHTHI 3TaHUN U COOPYKEHUH, BO3BOJIUMBIX Ha HACBITIAX He nopmupyercs

6.2.3 Ilpu HCMONB30BAaHUM MHOTOJIETHEMEP3JIBIX TPYHTOB B KAaueCTBE OCHOBaHUS Mo mpuHIumy II
MUHHMAIBHYIO TTTyOHHY 3aJI0KeHUsT PYHAaMEHTOB dm,n CllelyeT NPUHUMATh B COOTBETCTBHHU C TPEOOBAHUSIMU
1

CI 22.13330 B 3aBUCHMOCTH OT PacyeTHOM TIIyOMHBI CE30HHOTO NPOMEp3aHus TpyHTa d » OTIpeeNIeMOii

COTJIACHO MPUITOXEHWUIO [, W ypOBHS MOI3EMHBIX BOJ, KOTOPBIH MPHHUMAETCS C Y4€TOM 0Opa3oBaHMs IO
COOPY’KEHHEM 30HBI OTTaWBAHUS TPYHTA.

Honyckaercs 3akiagpiBaTh (PyHIAMEHTHl B CJIO€ CE30HHOTO NMPOMEP3aHUsI-OTTAaUBAHUS TPYHTA, €CIH
3TO 000CHOBAHO pacueToM OCHOBaHUi U (hyHIamMeHTOB (7.4.6).

Jonyckaercss yCTpOWCTBO (YHAaMEHTOB MAaJIOSTaKHBIX 3[aHUH HA IMOBEPXHOCTH TPYHTa WM Ha
MOJICBIIIKE TPH OOOCHOBaHMM pPACYETOM 110 BTOPOH TpylIe MpeleNbHbIX COCTOSHUMN, YYHUTHIBAIOIIUM
BO3MO’KHO€ OTTaWBaHUE TPYHTOB U MOPO3HOE ITYUYEHHUE CIIOSI CE30HHOTO MTPOMEP3aHUA-OTTauBaHUS.

6.2.4 KoHCTpyKuuu (GYHIaMEHTOB JIOJIDKHBI YIOBJICTBOPSITH TPEOOBAHHSAM, TNPEHBSIBIIEMBIM K
Marepuainy GyHIaMEHTOB IO MTPOYHOCTH B cooTBeTcTBHU ¢ TpeboBanusmu Cl1 24.13330, CI1 28.13330, CI1
35.13330, a anemMeHTHI HYyHIAMEHTOB, HAXOMSIIHECS B MIPEAEIax CI0S CE30HHOIO MPOMEP3aHHs U OTTauBaHHUS
IpyHTa U BBIIIE, - TAaKXKe TPEeOOBAaHMUAM II0 MOPO30CTOMKOCTH, BOJOHEIPOHHUIAEMOCTH U YCTOHYMBOCTH K
BO3JIEHICTBHIO arpecCUBHBIX cpel B cooTBeTcTBHU ¢ TpeboBanmsimu CII 28.13330 u CIT 35.13330.

Mertannuueckiue cBad CleoyeT NPOCKTUPOBATh W3 CTAIBHBIX 3JEKTPOCBAPHBIX HPSMOLIOBHBIX H
6ecrioBHbIX TpyO B coorBetcTBuu ¢ [OCT 20295, TOCT 10704, FOCT 8732, TOCT P 54864, TOCT P
58064 u ux aHaIOroB.

Hasnauenne Mapok craneil U KaTeropuil CTaieil 1o yJapHOU BS3KOCTH CBail CIEAyeT OCYLIECTBIIATH B
cootBercTBuH ¢ TpeboBanusmu Cl1 16.13330.

OnexTpocBapHble TpyOBl, CBapeHHbIE BhICOKOYacTOTHOM cBapkoi (BUC), ciexyer mpuUMeHATh TOJIBKO
nocie o0beMHON Tepmuueckoir o6pabdotku (OTO). [ns 37eKTpOCBapHBIX TpyO JOMycKaeTrcs He
npexycmarpuBath OTO mpu yclnoBWHM, YTO OHM HM3TOTaBIMBAIOTCS C NPUMEHEHHWEM JYTOBOH CBapKH IO
(hrocom.

Merannuueckue MU JEPEBSHHbIE KOHCTPYKUMM (DPyHIAMEHTOB B CJIO€ CE30HHOTO INPOMEp3aHus U
OTTauBaHUS I'PYHTA JAOJDKHBI ObITH 3aIIUILEHBI OT KOPPO3UH U THUECHUS. AHTUKOPPO3UOHHYIO 3aLUTy CIEAYET
BBIIOJIHATH JJI1 BCEX METAJUIMYECKUX IIOBEPXHOCTEH TIOA3EMHBIX KOHCTPYKLIHMH B CJIO€ CE30HHOTO
MIpOMep3aHHs-0TTauBaHusl ¥ HIwke Ha 1 M. [[ng 3a0uBaeMbIxX CBail aHTUKOPPO3MOHHAS 3allMTa JOJDKHA OBITH
YCTOMYMBON K MEXaHWYECKOMY BO3JACHCTBUIO. BO3MOXXHOCTH NPHUMEHEHHUS AHTHKOPPO3HOHHOM 3alUTHI
JIOJDKHAa OBITh TOATBEpXIEHa Ja0opaTOpHBIMH M TOJEBBIMH HCCIEAOBaHUAMH. B ciydasx, koraa cioi
CE30HHOT'0 IPOMEP3AHUA-OTTAaUBAHMsI TPYHTa HE CIMBAETCA C MHOTOJIETHEMEP3JIBIMU ITPYHTAMHU, CIEAYET TAKKe
BBIMOJIHATh aHTHKOPPO3HOHHYIO 3alllUTy cBali A0 DIyOWHBl Ha 1 M HW)KEe OTMETKHM 3ajieraHHs KpOBJIH
MHOTOJIETHEMEP3JIBIX MTOPO/I.

st kene300eTOHHBIX KOHCTPYKIMH, COOpY)KaeMbIX B KIUMAaTe CO CPEAHEMECSYHOH TeMIepaTypoi
Hambosee xoymonHOro Mmecsma Hrwke MuHyc 20°C u Ha MHOTOJIETHEMEpP3NbIX TPyHTaX, CIeIyeT MPUMEHSThH

TSOKENBIA GETOH co cpemHeil mIoTHOCThI0 2200-2500 Kr/M°, KOTOPBIH B 3aBHCHMOCTH OT YCIOBHil paGoTHI
OTBeyaeT TPeOOBaHHSAM IO IPOYHOCTH, MOPO30CTOMKOCTH U BOAOHEIPOHUIIAEMOCTH, U3JI0KEHHBIM B TabrvLe
6.2.

Tabnuua 6.2 - TpeboBaHMA K ©OETOHY NO MNPOYHOCTU, MOPO3OCTOMKOCTU MU
BOAOHENPOHULAEMOCTH
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I'pynna YcnoBust paboThl KOHCTPYKITHH MuHnuma- MuHUMaNbHBIE MAPKHU MuHnuma-
KOHCTpY- JILHBINA OeroHa JBHOE
KU X KJIacc BO34YyXOBO-
apaKTepUCTHKA PeKuMa Pacyernas SeTomHa 1o o o eUGHIC
paboTh 3UMHSAS MOpO30- | BOJOHEMNPO- o ’
MIPOYHOCTH o %0
TeMIeparypa CTOWKO- | HHUIIAEMOCTH
Ha C)KaTHhe F W
Hapy>KHOTO B CTH
BO3/yXa
1 KenezobeTonHbIe Hwxe munyc 35 400 10 4
KOHCTPYKIIHH, 40°C
aCTOJIOXKEHHBIE B
p Hike MUHYC 30 200 8 4
CE30HHO-OTTaNBAIOIEM 20°C 110 MuHyC
CJIO€ TPYHTa " 40°C BRIFOY
MOJIBEpTaIOIIHecs
[IOTIEPEMEHHOMY
3aMOPaKUBAHUIO U
OTTaMBaHUIO B
BOJIOHACBIIIIEHHOM
COCTOSTHUH
2 Hazemusie Hwuxe munyc 30 200 8 4
JKeJe300eTOHHBIE 40°C
KOHCTPYKIIHU
PYKIHH, Huxe munyc 25 150 6 4
[IOJIBEPraoLIecs 20°C 110 MuHyC
BO3JEHCTBHIO 40°C BKITIOU
aTMOC(EPHBIX OCAIKOB U )
HONIEPEMEHHOMY
3aMOpaKMBAHUIO U
OTTauBaHUIO
3 Kenesobetonnsie Hwuxe munyc 25 150 6 -
KOHCTPYKIIHH, 40°C
3aLIUILICHHBIE OT
LM Huxe munyc 25 150 6 -
aTMOC(EPHBIX OCAIKOB U 20°C 110 MuHyC
MOJIBEPraoLIecs 40°C BRIOY
3aMOpaKMBAHUIO U )
OTTauBaHUIO
MpumevaHus

1 PacueTHas 3UMHSIS TEMITEPATYPa HAPYIKHOTO BO3/yXa MPUHUMAETCS TI0 CPETHEH TeMIepaType Bo3ayxa
HanboJIee XOIOMHOMN MATHAHEBKY B 3aBHCHMOCTH OT paiioHa cTpouTtenbeTBa cormacHo ClMT 131.13330.

2 MapKPI 1o MOpO3OCTOﬁKOCTH 1 BOAOHCIIPOHUIIACMOCTH IJIs KOHCTPYKLII/Iﬁ BO,Z[OCHaG)KeHI/Iﬂ 1 KaHaJIW3aluu, a
TAKXC I cBail u cBali-000JI04EK CJICAYCT YyCTaHaBJIIMBATh COIJIACHO Tpe6OBaHI/I$IM COOTBCTCTBYIOIIIHUX
HOPMATHUBHBIX JOKYMCHTOB.

3 B Cnyqae HprlcyTCTBI/ISI XJ'IOpI/I,Z[OB B HaI[MepSJ'IOTHBIX BOJax HAJIs1 06€CH6‘16HI/I$I 3allIUThI CTaHLHOﬁ apMaTprI oT
KOppOBI/II/I MapKy 6€TOHa 110 BO,Z[OHel'IpOHI/ILIaCMOCTI/I nu TOJ'IH_II/IHy 3allIUTHOI'O CJIOA 66TOHa YCTaHaBJ'II/IBaIOT 110
Tabnuue IM.1 CIT 28.13330.

4 IIpu NpOEKTUPOBAHUN COOPYIKEHHUI € TIOJIAMH I10 TPYHTY AJIS JKeJIe300€TOHHBIX KOHCTPYKIMUN (yHAaMEHTOB
rpynmsl 1 cieagyet npuMeHATs O€TOH, COOTBETCTBYIOIINHM TPEOOBaHUAM MO IPOYHOCTH, MOPO30CTOHKOCTH H

BOJOHENPOHHUIIAEMOCTH, YKa3aHHBIM B CTPOKE AJIs TEMIIEpATyp HapyKHOro Bo3ayxa Hike 20°C no Munyc 40°C
BKJIFOUUTEIBHO.

B ycioBHsSX KIMMaTa CO CpeIHEMECSYHOH TeMIlepaTypoil Hanbosee XOJOJHOTO Mecsla HUKE MUHYC
20°C cnemyeT MPUMEHATH CICAYIONTYIO CTATBHYIO apMaTypy:

- TopsiueKaTanyo riaakyro kiacca A-I (A240) mo FOCT 34028;

- TOPSYEKATaHYIO KOJIBIIEBOTO Meproandeckoro npoduist kiaaccos A-I1 (A300), A-III (A400) mo FOCT
34028;

- TEPMOMEXaHHYECKU YIIPOUHEHHYIO ceproBuAHOTr0 npoduist kiaaccoB AS00C o [OCT P 52544;
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- TEPMOMEXaHWYECKH YNPOYHEHHYIO M TOpsueKaTaHyio ceproBuaHoro mpodwmis kmacca AS00C mo
FOCT P 52544,

- XO0JIOJHOAEC()OPMHUPOBAHHYIO BOJIOYEHHEM C IOCIENYIOLIEH HAaKaTKOW NEpPHOIUYECKOro Mpoduiis
kmacca Bp-1 mo FOCT 6727,

- XOJIOTHOIE(OPMHUPOBAHHYIO MPOKATKOW Tmepuoauyeckoro mpodpuns kimacca B500C mo NOCT P
52544.

Pexomenayercs mpUMEHATb apMaTypy € TapaHTHEH YAapHOH BS3KOCTH CEBEPHOTO HCIOIHEHHS
ropstuekatanyto kiaacca Ac-1I (Ac300) mo FOCT 34028 u repmoMexaHnYecKH yIpoyHeHHY0 Kiacca Ac500C
no [OCT 13015.

[Ipu Hu3KOI Temneparype 1o munyc 60°C yBenndyuBaeTcs Nnpenei TeKy4ecTH apMaTyphbl B CpeIHEM Ha
8%-10% u moayne yrnpyroctu apMatypsl Ha 2%-3%, HO 3TH JaHHBIC OMYCKAeTCs HE YUHTHIBAThH B pacuere
KeNe300eTOHHBIX KOHCTPYKIIMH, U pacueTHBIE COMPOTHUBIICHUS K MOJYJIb YIIPYTOCTH NPUHUMAIOT 110 [2],

6.2.5 Jlentounsle u cronmOuyaThle (PyHAAMEHTHI MOJDKHBI OBITH BBIMTOJHEHBI W3 MOHOJIHWTHOTO WIIH
coopHoro sxenmezoOeroHa. Jlnms 3maHWA, CTPOSIIMXCS C KCIOJB30BAaHWEM OCHOBaHWHA (PyHAaMEHTOB II0
IpUHIMIY [, TpeanoYTUTENsHO HCIOIb30BaTh COOPHBIE 3JIEMEHTHI (DyHIaMEHTa.

JlenTouHble U cTONOYaThIe (YHAAMEHTHI 110 MAJIOSTaKHBIE 34AHUS 0 TPEX 3TAXEH AOIYyCKaeTcs He
3aryOnaTe B TPYHT, a pacrojiaraTh Ha IOACHIIKE WM B Tejie MOACHINKH. lloAchIIKa BBIMONHSETCA W3
KPYITHOCKEJIETHOTO HEMyYMHHCTOro Marepuana. s onpeneneHus riyOMHbBI OTTauBaHUA CJlIE€LyeT MPOBOAUTH
TEIJIOTEXHUYECKUH pacdyeT W pacyeT IO BTOPOW TIpyMIe MPeleNbHBIX COCTOSHUHA M, NMPH HEOOXOIMMOCTH,
MIPUMEHUTH CIION TEIUIOM30JIALUH MO/ COOPYKEHUEM B TeJl€ MOACHIIKH.

[Ipu yctpolicTBe cBalfHBIX (YHAaMEHTOB B MHOTIOJIETHEMEP3JIBIX TPYHTaxX JOMYCKaeTcs MPHUMEHSThH
BUJIBI U KOHCTPYKIUH cBaii, npexycmotpennsie Cl1 24.13330, B Tom 4ncie OypoHaOMBHBIC, CBAH-000JIOUKH, a
TaKXe COCTaBHbIE (KOMOMHUPOBAHHBIC) CBAH U3 PA3HBIX MATEPUAIIOB.

6.2.6 B mpoekTe cBaifHBIX (PyHIAMEHTOB JOJDKHBI OBITH YKa3aHbI CIIOCOOBI yCTPOMCTBA CBall, a TaKke
TeMIepaTypHbIE YCIOBHUS, IPU KOTOPHIX pa3pelIaeTcs HarpyKeHne cBaii.

6.2.7 Ilonbie cBan M CBaM-000JIOYKH CIIETyET 3allOHITH OETOHOM Kitacca He Himxke B7,5, a B mpenenax
CJIOSI CE30HHOIO IPOMEP3aHMA-OTTaWBaHWs M BhIIIE - OETOHOM Kiacca He Hmwke B15 mna obecneueHus
IIPOYHOCTH U JOJITOBEYHOCTH. JlOmmycKaeTcsl 3aloyIHATh BHYTPEHHIOO IIOJIOCTh IOJIBIX CBall U CBai-000J04eK
cyxoii 1memeHTHo-tiecyaHoii cmecbro (LIIC) wmm meMeHTHO-TiecyaHBIM pAcTBOPOM TIPU  COOJIOACHUN
CIIeAYIOIIUX TpeOOBaHUH:

- KOHCTPYKLHS CBau JI0JDKHA OBITh TEPMETUYHOI;

- KQ4eCTBO CBApPHBIX IIBOB JOJDKHO HMPOBEPATHCS BU3YaIbHO U yIbTpa3ByKoBbIM KoHTpoJeM (Y3K) mo
FOCT P 55724 uTOCT 23118;

- HE JIONyCKaeTCs HaJln4Ke B CBAe MOCTOPOHHUX MPEIMETOB, BOJIbI, CHETA U JIbJA;

- JomwkHO obOecnieunBatrbess 100% 3amonmHeHHWE BHYTPEHHETO IIPOCTPAHCTBA CBaM € Y4eTOM
camoyrutotHeHust LIIIC u n3meHeHnus: o0bemMa IeMEHTHO-TIECYaHOTO pacTBOpa MPH €ro 3aMep3aHuH.

JomonuauTensHo npu npumenenuu cyxoit LIIC:

- HEOOXOAMMO TPEIyCMaTPHUBATh MEPOIPHATHS 10 WCKIIOYSHHIO TIOMAJaHus BOJBI U CHETa B CYXYIO
HIIC;

- COOTHOIIeHNe IeMeHTa 1 necka B cyxoil L{IIC momkHO ompenensiTbecs MPOEKTOM C YYETOM YCIOBUN
CTPOUTENBCTBA, a TAKKE pa3MeIlaeMbIX Ha (yHIaMEHTe KOHCTPYKIMH, HO He MeHee 1:5;

- nnst npurotoBineHust cyxoit LIIC ¢ menpio UCKIIIOYEHUS! KOPPO3UH M3HYTPHU CIEAYyeT HCIIOIb30BATh
MOPTIAHILIEMEHT OOIIECTPOUTENBFHOIO HAa3HaueHWss ©0e3 MUHEpalbHbIX J00aBOK W  HEIMYYHMHHUCTBIHA
HE3aCOJIEHHBIN TECOK;

- nmpu npurorosiennu cyxoi LIIC nHeoOxoanMo oOecneynTb NOMYCTHUMBIA YPOBEHb €€ BIaKHOCTU
coriacHo [OCT 31357.

JlomoTHUTENBbHO MPY MPUMEHEHUH IEMEHTHO-TIECYaHOT0 PacTBOpa:

- ClleZlyeT IPUMEHATh [IEMEHTHO-TIECUYaHbIil paCTBOP MapKH 110 MPOYHOCTH Ha cxkaThe He Huxe M100 ¢
IpesiesioM MpoyHOCTH Ha cxarue He mMeHee 10 MIla, mpexenoM mpodHOCTH Ha pacTsHKEHHE NMPHU U3rHOe He
menee 3 MIla, mopo3ocToiikocTsio He MeHee 50 nukios (F50);

- TIPM 3aII0JIHCHUU CBaW PaCTBOPOM B 3MMHEE BPEMsI MOHTAX OT0JIOBKA JIONYCKAETCsl BHIIOIHATE II0CIIE
IIOJTHOT'O 3aMEp3aHHUs WU TBEPACHUS PacTBOPA.

6.2.8 Ilpu ycrpoiicTBe OypOHAOWBHBIX CBaii B MHOTOJETHEMEP3JBIX TPYHTaX, HCIOIB3YEMBIX B
Ka4yecTBE OCHOBAHMI IO MPUHLMIY |, IpUMEHEHHEe XMMUYECKUX N00aBOK Uil YCKOPEHHs TBEpIACHHs OETOHa,
YJIO’KEHHOTO B PACIIOP C MEP3JIBIM TPYHTOM HE PEKOMEH/IYETCsl.

6.3 YcTpoiicTBO OCHOBaHUM M (PYHIAMEHTOB IIPH UCI0JIb30BAHUM MHOTI'0JIETHEMEP3JbIX TPYHTOB 110
npuHnuny I
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6.3.1 Ilpu uCMONL30BAaHUU MHOTOJIETHEMEP3JBIX TPYHTOB B KAueCTBE OCHOBAaHWH COOPYKEHHH TI0
npuHOUIY | IS coxXpaHeHHs MEp3JIOTO COCTOSHHUS TPYHTOB OCHOBAHHA M 00€CHEeYeHHs] WX pacueTHOTrO
TEIUIOBOTO pEeXHMMa B TPOEKTaX OCHOBAaHWHA W (YHIAMEHTOB HEOOXOIWMO TpEAyCMAaTpPUBATh: YCTPOHCTBO
BEHTHJIPYEMBIX TOJMONUI WM XOJOJHBIX TEpPBBIX dTaxed 3manuil (6.3.2), ykIaaKy B OCHOBaHUH
COOPYXKCHHSI BEHTHJIHUPYEMBIX TpPyO, KaHAOB WM TPUMEHEHHE BEHTUIMpYEeMbIX (yHaameHToB (6.3.3),
YCTAHOBKY CE30HHOJACHCTBYIOIINX OXJXIAIOMIUX YCTPOHCTB KUIKOCTHOTO HJIM MapOXKUAKOCTHOTO THUIIOB -
COY (6.3.4), a Tarxke OCYIIECTBICHHE APYTHX MEPONPUATHH (TEIIO3AIMUTHBIC KPaHBI U JIP.) TI0 YCTPAHCHUIO
WM YMEHBIIEHUIO TETJIOBOTO BO3AEHCTBUS COOPYKEHHUS Ha MEP3JIble TPYHTHI OCHOBAHHSL.

Bribop omHOro WM cOYETaHUS] HECKOJBKMUX MEPONPHUSTHH MOJKEH MPOW3BOIUTHCS HAa OCHOBaHUH
pacyeToB: MPOTHO3HOTO (Ha MEPUOJ] CTPOMUTENILCTBA U IKCIUTyaTalliH) TETNIOTEXHUYECKOTO, YCTOMYMBOCTH U
Hecyleil CoCOOHOCTH C Y4eTOM KOHCTPYKTHUBHBIX M TE€XHOJOTHYECKHX OCOOCHHOCTEH COOPYKEHHS, OIbITa
MECTHOT'O CTPOHUTEIHCTBA U IKOHOMHYECKOH 11E€I€CO00Pa3HOCTH.

6.3.2 BeHTHIMpyeMble TOAMONBLS C CECTECTBEHHOW WM TMOOYAWTEIFHON BEHTIIIALNUCH CIIETyeT
MIPUMEHATH TSI COXPAHEHHSI MEP3JIOTO COCTOSIHUS TPYHTOB B OCHOBAHMSX 3/IaHUHN M COOPY)KEHUH, B TOM UHCIIE
COOPY’KEHHUH C TIOBBIIIIEHHBIMU TEIUIOBBIEICHUSIMU. TpeOyeMblil TETIIOBOH PEKUM BEHTHIUPYEMOTO TOIITOIBS
YCTaHABIUBACTCS TEIUIOTEXHUYECKUM PACcYeTOM COTJIACHO MPUMOXKeHuto [.

[loarmonbss B COOTBETCTBUM C TEIUIOTEXHUYECKHM PACUYETOM M YCIOBUSAMH CHEr03aHOCHMOCTH
JIOITYCKAETCS YCTPauBaTh OTKPHITEIMH, C BEHTHIIMPYEMBIMH HUJIH 3aKPBITBIMU MIPOJYXaMH B IIOKOJIE 3/IaHUS; IPH
HEOOXOMUMOCTH Y TMPOAYXOB CIIEAYEeT YCTpauBaTh BBHITSDKHBIE WM NPUTOYHBIE TPYOBI, pacmonaras
BO31yX03a00pHBIE OTBEPCTHS BbIIIE HAHOOJBILIETO YPOBHS CHETOBOTO MOKPOBA. 3aKPHITHIE OO, & TAKKE
XOJIOZHBIC TIEPBBIE JTaXKW 3MaHUM CIEAyeT yCcTpauBaTh MpPU IIUPHUHE 3MaHUW A0 15 M M CpEeAHEroJoBBIX
TeMIepaTypax rpyHra Hike Munyc 2°C.

BricoTa moamones AOMKHA MPUHUMATBCS IO YCJIOBUSIM OOECIIEUEHUs] €ro BEHTWIMPOBAHHSA, HO HE
MeHee 1,2 M OT MOBEPXHOCTH TPYHTA B IMOJIOJIBE JO HM3a BBICTYNAIOIUX KOHCTPYKIMH TEPEKPBITUS; MPH
pa3MeIeHnH B TIOJI0JIbEe KOMMYHHKAITUH - 1O YCIOBUSM CBOOOJHOTO K HUM JIOCTyNa, HO He MeHee 1,4 m. [Tox
OTJIENTBHBIMH Y9aCTKaMHU COOPY’KEHUS IIUPUHOH 10 6 M MPH OTCYTCTBUH B HUX KOMMYHHKAIWHA U (yHIAMEHTOB
BBICOTY ITOATIONbS AOMycKaeTcs yMeHbmarh 10 0,6 M.

[ToBepxHOCTB TPYHTA B MOIOIBE OJKHA OBITH C TBEPABIM MOKPHITHEM U CIDIAHUPOBAHA C YKIIOHAMH B
CTOPOHY Hapy>XHBIX OTMOCTOK WJIH BOAOCOOPOB, 00ECIEUMBAIOIINX OECIPENSITCTBEHHBI OTBOI BOJBI OT
coopyxeHus. Jlomyckaercs NpPUMEHATh T'HOKHE BOJOHENPOHHUIIAEMBIE TIOKPBITUS C OCYIIECTBICHHEM
MEpONPHITUH MO COXPAHEHUIO UX LEIOCTHOCTH B MEPHOA KcIuTyatauuu. [Ipu ycTpoiCcTBE MOKPHITUH CleayeT
o0ecneunBaTh THIPOU3OJISIIMIO Ha KOHTAKTe cBail (hyHIaMeHTa) C MaTepHajIoM MOKPBITHUSI.

WmxeHepHblEe TEIUIOBBIACISIOMIME KOMMYHHUKAIMH, pPa3MEllaeMble B BEHTUJIMPYEMOM IIOATIOJBE,
JOJDKHBI OBITH TETIOM30IHPOBAHBI.

6.3.3 Bentunupyemble TpyObl WIIM KaHAIIBI, & TAK)KE BEHTHIHpYeMble QYHIaMEHTH MOXKHO YCTpanBaTh
C €CTeCTBEHHOH WM TOOYAMUTENFHONW BEHTHIISIMEHW M WX CIEAYeT NPUMEHATH IUIS COXPAHEHUS MEp3JIoro
COCTOSTHUSI TPYHTOB B OCHOBaHHHU COOPY>KEHHH € MOJIAMH 110 TPYHTY, MIPU YCTPONCTBE CBalHBIX (PYHIAMEHTOB,
MaJo3arTyOJeHHBIX MU TOBEPXHOCTHBIX (DYHAaMEHTOB Ha TOACHIIKAX, a TAK)KE MOOMIBHBIX 3aHUI U 3JaHUH
B KOMIUIEKTHO-0JIOYHOM HCITOJTHEHHH.

Bentunupyemeie TpyObl, KaHaJIBl M BEHTHIIMPYeMbIe (PYHIAMEHTHI CIIeyeT YKIAJbIBaTh BHIIIEC YPOBHS
MTO/I3EMHBIX BOJ B TIpejeNiaX MOJCHINTKHA U3 HEYYHHUCTOTO TPYHTA C YKJIOHAMHU B CTOPOHY OOBEIUHHUTEIHHBIX
KOJIJIGKTOpOB. il yMEHBLICHHSI TEIJIONPUTOKA B TPYHT M BBICOTHI IOACHIIKMA MOJ TOJIAMH COOPY>KEHHS
CIIeAyeT NpeAyCMaTpUBaTh YKJIAAKY TEIUIO- U THAPOU3OJISIIHY.

TemnoTexHUYecKuii pacueT OCHOBaHUH MPU MCHOJIb30BAHMH YKAa3aHHBIX CHCTEM OXJa)XIEHHS TPYHTOB
ClIelyeT MPOM3BOINTE coracHo 7.2.9.

6.3.4 Ce30HHOAEHCTBYIOIIME OXJAXKIAIOIINE YCTPOIHCTBa CleAyeT MNPUMEHATh s COXpaHEHUs
MEp3JI0r0 COCTOSIHHSL TPYHTOB OCHOBAaHWH, Ui TIOBBIIICHUS HECYIIEH CHOCOOHOCTH W o0ecredeHHs
YCTOWYMBOCTH OIOp JIMHEHHBIX COOPYXXCHUH B IIACTUYHOMEP3IBIX TPYHTaX, a TakKkKe JUIS CO3JaHUS
JIEIOTPYHTOBBIX 3aBEC, BOCCTAHOBJICHHSA HAPYIICHHOTO MPH IKCIUTyaTallid COOPY)KEHHS TEIUIOBOTO peXHMa
TPYHTOB B €70 OCHOBAaHUH H B IPYTHUX HETAX.

6.3.5 Jlnst cokpaIieHusi CpOKOB CTPOWTENHCTBA M TIOBBIIICHUST PACUYETHBIX HArpy3o0K Ha (hyHIaMEHTHI
clieqyeT  TpemaycMaTpuBaTh — TpelBapuUTeNbHOE (IO  BO3BEICHHS  COOPYKEHHUS)  OXJIaXKICHHE
BBICOKOTEMITEPATYPHBIX W TUIACTUMHOMEP3IBIX TPYHTOB (ITyTEM OYHCTKU MOBEPXHOCTH OT CHETa, C MOMOIIbIO
COVY ¥ T.1.) mpH HOCIEAYIOIIEM MOJAEPKAaHUU PAcCYETHOTO TEMIEPaTypHOIO PEeXMMa TPYHTOB 3a CUET
MOCTOSIHHO ACHCTBYIOIINX OXJIXAIOIINX YCTPOHCTB.

6.3.6 Ha yuwactkax, TOE CJIOH CE30HHOTO MPOMEpP3aHUA-OTTAUBAHUS HE CIMBaeTca C
MHOTOJIETHEMEP3JILIM TPYHTOM, HEOOXOAMMO MpeAyCMaTpHBaTh MEpbl 1O CTA0MIM3alMU WU IOAHSATHIO
BEpXHEH IMOBEPXHOCTH MHOTOJIETHEMEP3JIOT0 TPYHTAa JO pPAacdeTHOTO YPOBHS MYyTEM MpPEABAPHUTEIBHOTO
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OXJIXKJICHHSI ¥ POMOPAXUBAHUS TPYHTOB OCHOBaHUs. [ TyOMHY 3alioKeHUs1 QYHIaMEHTOB IIPU 3TOM CIICAYET
OTIpE/IETATh PacdyeToOM, HO NPUHUMATh HE MEHee 2 M HIDKE BEpXHEHl MOBEPXHOCTH MHOTOJETHEMEP3JIOTro
rpyHra. Jlomyckaercs 3axkjaaablBaTh (PyHIAMEHTHI B IIpeesax HEMEP3JIoro CiI0sl IPyHTa, €ClI 3TO0 000CHOBAHO
pacyeToM OCHOBAHUSI.

6.3.7 Ilpu ncnonb30BaHUM MHOTOJIETHEMEP3JIBIX TPYHTOB B KAUE€CTBE OCHOBAaHUU 1O MpuHUUIY | MOryT
MIPUMEHSTHCS CBaiiHble, crojO4YaThle W Apyrue Tumbl (yHIAMEHTOB, B TOM 4Hcie (GYHAAMEHTH Ha
HCKYCCTBEHHBIX (HACBITHBIX M HaMBIBHBIX) OCHOBaHMAX. BbIOOp Tuma QyHmameHta u crocoda YCTpOWCTBa
OCHOBaHMs YCTAaHABIMBAETCA IPOEKTOM B 3aBHCUMOCTH OT HHXEHEPHO-TE€OKPHOIOTHUYECKUX YCIOBHUH
CTPOUTENBCTBA, KOHCTPYKTUBHBIX OCOOEHHOCTEH COOPY KEHUS U TEXHUKO-O9KOHOMHYECKOH 11e1eco00pa3HOCTH.

6.3.8 Ilo ycioBusiM NMPUMEHHMOCTH U CIOCOOaM TOTPY)KEHUsI B MHOTOJIETHEMEP3JIbIH TPYyHT CBau
MOJIpa3/IETSIOTCS Ha:

a) OypOOmyCKHBIE - CBaW CIUIONIHBIE W TOJbIE, CBOOOJHO TNOTpYyXKaeMble B CKBAKHUHBI, JHAMETP
KOTOPBIX TIPEBHIIAET (HE MEHEe YeM Ha 5 CM) pa3Mep MX HauOOJIBIIEero MONEPEeYHOr0 CEYEHNs, C 3al0JTHEHHEM
cBOOOTHOTO TPOCTPAHCTBA PACTBOPOM LIEMEHTHO-TIECYAHBIM, TIIMHUCTO-IIECYaHbIM, N3BECTKOBO-TIECYAHBIM HIIH
JOPYroro CocTaBa IO MPOEKTY, NMPUHUMAEMbIM IO YCJIOBUSIM OOECHEUYCHMS 3aJaHHOW IPOYHOCTH CMEp3aHUs
CBaM C TPYHTOM; JIOITyCKAIOTCS K IPUMEHEHUIO B JIFOOBIX I'PYHTaxX IpU CPEAHEH TeMIlepaType rpyHTa IO JUIMHE
cBan MuHyc 0,5°C u HHXe, MOJIE3HYI0 Harpy3kKy Ha OypOOIyCKHYIO CBal0 MOKHO IEpelaBaTh TOJBKO IIOCTE
JOCTHKEHHUS PACUETHBIX TEMIIEpaTyp I'PYHTOB OCHOBAHMUS;

0) OImyCKHbIEC - CBaM CIUIOLIHBIC H IOJIbIE, CBOOOAHO (WJIM C MPUTPY30M) MOTPYKAaeMble B OTTastHHBIN
TPYHT B 30HE AWAMETPOM 1O JBYX HaWOOJIBIIMX MOIEPEYHBIX Pa3MEPOB CBaW: JOIMYCKAIOTCS K MPUMEHEHUIO B
TBEPJOMEP3TIBIX TPYHTAX TMECYaHBIX M TJIHWHHUCTHIX, cojaepKammux He Oonee 15% KpymHOOOIOMOUYHBIX
BKJIIOUEHMH MIPU CpeIHEH TeMmnepaType rpyHTa 1o JUIMHE CBau He Bblile MuUHyc 1,5°C;

B) Oypo3aOuBHBIC (3a0MBHBIE) - CBaW CIUIOIIHBIE W TIOJbIC, PACCUUTAHHBIC HA BOCIPHUATHE YAApHBIX
HArpy30K H IOTpYyKaeMmble 3a0UBKOW B JHJEpHBbIC CKBKUHBI (0€3 JIMACPHBIX CKBAXKWH), AHAMETP KOTOPBIX
MEHBIIIE HAMMEHBIIeW CTOPOHBI CBaW MPAMOYTOJIHHOTO MONEPEYHOr0 CEYeHHS HIIM JUaMeTpa CBau KpPYyTJIoro
MIOTIEPEYHOTO CEUYEHHs; JOMYCKAIOTCd K NPUMEHEHHWIO B TUIACTHYHOMEP3JIBIX TPYHTaxX C COJAEpKaHHEM
KpPYITHOOOJIOMOYHBIX BKIFOUeHHi 10 10% Ha ocHOBaHWH IPOOHBIX OTPY>KEHUH CBail Ha JaHHOW TUIOMIA IKE;

r) OypooOcaiHbIe - MOJIble CBau M CBAaHU-000JIOYKH, OTPYKaeMble B TPYHT IyTeM €ro pa3OypHBaHUs B
3a00e uepe3 IOJOCTh CBaW C IEPUOJUYECKUM OCAKMBAHHUEM IIOTPY)KAEMOM CBaW; HIPUMEHSIOTCS IIPH
yCTpOICTBE CBalHBIX ()YHIAMEHTOB B CIOXKHBIX WH)KEHEPHO-TEOKPHOJIOIMYECKUX YCIOBUSX M MPU HATHMYUH
MEXMEP3JIOTHBIX MOJ3EMHBIX BOJ;

1) BUHTOBBIC - IIOJIbIE CBAa C BUHTOM HJIM OIHOM WM HECKOJBKHUMH JIONACTSAMH, IMOTpPYy’KaeMble
3aBUHYMBAHHEM C KOHTPOJIUPYEMBbIM BIAaBIUBAaHWEM B JIMACPHbIE CKBaXHHBI (0€3 JHIOCPHBIX CKBaXHH),
JMaMeTp KOTOPBIX MEHbIIIE HAHOOJBIIEr0 MONEPEYHOr0 CEYEHNs CTBOJA CBAM; JOITYCKAIOTCS K IPUMEHEHHIO B
IUIACTHYHOMEP3JIBIX TPYHTaX C COJACpXKAHHUEM KPYMHOOOJOMOYHBIX BKItOUeHHH 10 10% Ha ocHOBaHUU
POOHBIX MOTPYKEHUH CBall Ha JaHHOM TUIOIIAIKE.

Jormyckaercs MpUMEHATh APYTHe CIOCOOBI MOTPYKEHHUS MIIN YCTPOICTBAa CBail B MHOTOJIETHEMEP3IIbIE
rpyHTH (OypoHaOMBHBIE, OYPOMHBEKIIMOHHBIE H JIP.), €CIH 3TO HE MPHUBOANUT K HEJOMyCTHMOMY MOBBIIICHUIO
TEMIIEpPaTypbl TPYHTOB OCHOBAHMS U HEJOIIyCTUMOMY IIOHIDKEHHMIO HECYIIEH CIIOCOOHOCTH CBai, YTO JOJIKHO
OBITH IOATBEP)KICHO TIOJICBBIMU MWCIBITAHUSAMH, OSKCICPUMEHTAJIbHBIMH HAHHBIMH M TEIJIOTEXHHUYECKUM
pacuerom. Ilpu ycrpoiicTBe OypoHaOUBHBIX, OYPOMHBEKIIMOHHBIX CBAall JOJIKHBI U3TOTOBIISTHCS ONBITHBIE CBAH,
B KOTOPBIX KOHTPOJIUPYETCS HAOOp MPOYHOCTU TENa CBaW, ONPENENISIOTCS CONPOTHBICHHE MEP3JIOr0 TPyHTa
CABUTY 10 OETOHY, TeMIeparypa HO JUIMHE CBaW M €€ CIUIOMIHOCTh, a TaKKe MPOBOISITCA HCIBITAHUS TAKUX
CBail Ha NEHMCTBYIOLIME NPHU SKCIUTyaTalldd BIABIUBAIOIIUE, BBIACPTUBAIOIINE M TOPU3OHTANbHBIC HArPy3KH.
KonuuecTBo McHBITaHUN JOMKHO COCTaBIATh HE MEHEE JBYX JUISI Ka)XJOTO XapaKTEpHOTO I'€0JIOTHMYECKOrO
paspesa u TUIopa3Mepa CBau.

6.3.9 PaccTosiHIEe MeX Ty OCSIMU CBaii CleyeT IPUHUMATh PaBHBIM:

IUIs1 OypOOIYCKHBIX U OypooOCaJHbIX CBail - HE MEHee IBYX JHAMETPOB CKBaXHHBI IIPU €€ JHaMETPE JI0
1 M BKITIOYMTETHHO U HE MEHee TUaMeTpa CKBaKHHBI IUToc 1 M rpu ee iuametpe 1 M u Ooree:

JUTSL OITYCKHBIX, OYp03a0MBHBIX M 3a0MBHEIX CBaif - HE MEHEE TPEX HAMOOIBIINX pa3MEePOB MOTIEPEIHOTO
CEUCHHMS CBaH.

Pa3memenne cBaif B IiaHe, WX YHCIO, pa3MepPbl U CIOCOOBI yCTPOHCTBA POCTBEPKOB HA3HAYAIOTCS B
3aBUCHUMOCTH OT KOHCTPYKIMH 3[aHHS, Pa3MEILICHUS] TEXHOJOTMYECKOro O0OpyNOBAaHMS M HAarpy3okK Ha
¢byuaamenTsl B cootBeTcTBUU ¢ TpeboBanusimu CI1 24.13330 ¢ yuetom pacueTHOUN Hecylued crocoOHOCTH
CBaii, ONpeieNIIeMOi COrIacHO 7.2.2, BBICOTBI XOJOAHOTO MoAoibs (6.3.2) u TemrepaTypHO-BIaKHOCTHBIX
BO3JCICTBHI; YKIIaka POCTBEPKOB IO IPYyHTY WM C 3a30poM MeHee 0,15 M OT MOBEpXHOCTH TpyHTa, a Ui
ycTOoeB MOCTOB - MeHee 0,5 M He 1oImycKaeTcsl.

[Ipoxonky NHIEPHBIX CKBaXXHH AJISI YCTaHOBKH OYPOOITYCKHBIX CBail JIOITyCKAaeTCSl BBINONHATH C
MIOMOIIBIO CTPYHHON TEXHOJOTHH MPH YCIOBUU OTCYTCTBHS B F€OJOTMUECKOM CTPOEHHH BAJYHOB pa3Mepami,
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COTOCTaBUMBIMU C JUAMETPOM CKBaXXWH. Bopa JODKHA MMETh IMOJIOKHUTENBHYIO TEMIIeparypy, B JICTHHM
MepHoA - 3TO TemIeparypa HapyxXHoro Bosmyxa (Ho He Hmxke 10°C), B 3UMHHIA TEepHOJ BOAY CIEIyeT
nmoxorpeBath 10 20°C B 3aBHCHMOCTH OT TEMIIEpaTyphl HAPYXKHOTO BO3MyXa. J(maMeTp CKBaKWHBI TOJKEH
MIPEBBIIIATE MUHIMYM Ha 5 cM HauOOJBIINI pa3Mep MOMePedHOro CEYSHHS CBau.

Hecymryro cmocoOHOCT BUHTOBBIX CBail MO TPYHTY CIIEAYyeT OIpPENEeNsTb MO pPe3ysIbTaTaM ITOJIEBBIX
WCTIBITAHUHM, VYWATHIBAIOIIUX PEOJIOTHYECKHE CBOWCTBA MEP3JIBIX TPYHTOB (KpuUTepud cTaOwim3amnus
nedopManyy J0JDKEeH cocTaBisaTh MeHee 0,2 MM 3a mocienHue 24 4). CBau JOIKHBI OBITH PacCYMTAHBI 110
MaTepualy KaKk Ha MOMEHT YCTPOWCTBa (3aBHHYMBAHHUE-TIOTPYKEHHE), TaK W Ha MEPHOA OKCIUTyaTaluu.
[IpumeHeHne BHHTOBBIX CBail JOMYCTHUMO [y COOPYXKCHUH HOPMAaJbHOTO W TOHMXEHHOTO YPOBHEH
OTBETCTBEHHOCTH.

BuHTOBBIE CBaW, ycTpanBaeMmble B MHOTOJETHEMEP3NbIX I'PyHTaX, HUCHONb3yeMble Mo mpuHuumy I,
cienyer paccuuthiBath mo TpeboBanusim Cl1 24.13330 ¢ ydyeroM uH3MEHEHHs CBOWCTB TPYHTOB IpU
OTTaMBaHUH.

6.3.10 CronbuaTsie WM IIUTHBIC (PYHIAMEHTHI, BO3BOJUMEIC Ha €CTECTBEHHOM MHOTOJICTHEMEP3JIOM
OCHOBAaHWH, CJeIyeT yCTpauBaTh COOPHO-MOHOIUTHBIMA U MOHOJIUTHRIMA. | TyOuHa 3a5moxeHus: yHIaMeHTOB,
UX pasMepsl U Hecyasi CliocOOHOCTh YCTAHABIMUBAIOTCS PACUETOM COTJIACHO yKazaHusM /.2.2-7.2.4, ¢ yueTom
TpeboBanwmii 6.2.1 u 6.2.2.

OO0paTHY0 3aChITIKY KOTJIOBAHOB IO/ PYHIAMEHTHI CIEAYET IPOU3BOIUTh TAIBIM (HEITyYHHUCTBIM TPU
npomepsanui) rpyHToM. IIpu jbancToOCTH rPYHTOB OCHOBaHMS i >0,2 MO MOXOIIBOM (QYHIAMEHTOB CleyeT

YCTpauBaTh MECYAHYIO NOAYIIKY TONIUHON He MeHee 0,2 M.

6.3.11 Ilpu mpoeKTUPOBaHUH COOPYKEHUI Ha NCKYCCTBEHHBIX OCHOBAHUAX (HACKHIMSIX WIIH ITOACHIIKAX)
ClIeyeT MpedycMaTpuBaTh YCTPOWCTBO (YHAAMEHTOB MEJKOIO 3al0KEHHUs (CTolOuYaThle, JICHTOYHBIE,
IUIUTHBIE, C BEHTHJIMPYEMbIMH KaHanamMu H jp.). DyHIaMEHTH cileqyeT 3aKiagblBaThb B MpeAeiax BBICOTHI
MOJICBITIKH, ONpPEACTeMON TEIUIOTEXHHYECKHMM pacyeToM C Y4YeTOM JONOJTHUTENBHBIX MEPONPHUSTHH 110
COXPaHCHHUIO MEP3JIOr0 COCTOSIHUS PYHTOB OCHOBaHHH, IpeaycMoTpeHHbix 6.3.3 n 6.3.10.

[onceimky cienyeT ycTpauBaTh W3 HEMYYWHHCTOTO IECYAHOTO WM KPYHMHOOOJIOMOYHOTO TPYHTA,
YKJIaJbIBAEMOI'0 II0CJIE NPOMEP3aHUsl CE30HHOOTTAUBAIOLIETO CJIOSI; JOIYCKAeTcs JUIsl yCTpOMcTBa IMOJCHIIOK
MPUMEHSITh [UIAKH WM JIPYTUE OTXOJBI MPOM3BOJCTBA, €CIM MX OCAJIKU TOJ Harpy3KaMu OT COOpPY>KCHHU He
0oJbIlIe pacdeTHBIX, W €CIM OHHM HE IOABEP)KEHbI MOPO3HOMY IYYEHHIO M Pa3pyIICHHIO, PACTBOPEHHIO U
Pa3MOKaHHIO.

IIpu ycrpoiictBe GyHAaMEHTOB Ha MOACHIIKaX OCHOBAaHMS U (yHIAMEHTHI CIELyeT PAaCcCUUTHIBATH IO
Hecymeld crnocoOHocTH U aedopMarsaM B cooTBeTcTBUH ¢ TpeboBanmsmu CI1 22.13330 u ¢ yuerom
PE3yIAbTaTOB MPOTHO3HBIX TEIUIOTEXHUYECKUX PACUETOB.

6.4 YcTpoiicTBO OCHOBaHUM M (PYHIAMEHTOB IIPH UCI0JIb30BAHUM MHOTI'0JIETHEMEP3JbIX TPYHTOB 110
npunnuny I1

6.4.1 Tlpu NpOEKTUPOBAaHMM OCHOBaHWH W (YHIAMEHTOB 3JaHUH W COOPYKEHHH, BO3BOJUMBIX C
WCTIOJIH30BAaHNEM MHOTOJIETHEMEP3IIBIX TPYHTOB o npuHIuMIy 1I, cnexyer npexycmarpuBaTh MEpONIPUATHS 110
YMEHBIICHUIO Jieopmanuii ocHoBanus (6.4.2) wiam MepOnpHsTHS TO NPUCIIOCOOJICHHUIO KOHCTPYKIHMA
COOPYXKEHHUSI K BOCTIIPUATHIO HEpaBHOMEPHBIX Jedopmanuii ocHoBanus (6.4.5), Ha3HaYaeMble 10 pe3yJIbTaTam
pacdera OCHOBaHMS IO AedopManusiM.

BeiOop omHOro W3 yKa3aHHBIX MEpPONPHATHH WIM HX COYETAHUS HPOM3BOIAUTCS HA OCHOBAHUH
TEXHUKO-3KOHOMHYECKOro pacyera. lIpm 3TOM MepompusTHs MO YMEHBIICHHIO AedopManuil OCHOBaHHS
ClIeyeT MpedycMaTpuBaTh B JIIOOOM cllydae, €ClIM pacyeTHbIE OCAJAKH COOPY>KEHHS MPEBBIIAIOT 3HAYEHUS,
JOIMYCTHUMBIE IO APXUTEKTYPHBIM M TEXHOJIOTUYECKUM TPEOOBaHMAM, a Ui COOPY)KEHHH, BO3BOJUMBIX IIO
TUIIOBBIM IIPOEKTaM, - TaKKe YCTaHOBJICHHBIC U HUX NpeAeNbHbIe 3Ha4eHUs AcopManuii 1Mo yCIOBUIM
MIPOYHOCTH U YyCTOMUMBOCTH KOHCTPYKIIMH.

Mepomnpuarusi 0 HPUCIIOCOOICHHUI0 KOHCTPYKLHUH COOPYKEHHsI K HEPaBHOMEPHBIM JieOpMaIisIM
OTTaMBAIOLIET0 OCHOBAHHUA CJelyeT Ha3HaydaTh MO pe3yjbTaTaM pacyeTa COBMECTHOH pabOThl OCHOBAaHHUS U
COOPYKEHHSI.

6.4.2 Jns ymeHbineHus nedopMmanuii OCHOBaHHS B 3aBUCHMOCTH OT KOHKPETHBIX YCIOBHH
CTPOHTEIBCTBA CIIEyeT IPEayCMaTPHUBATh:

IIpeaBapuTeIbHOE (IO BO3BEAEHHUS COOPYXKEHHUS) HCKYCCTBEHHOE OTTaWBAaHHE M YIUIOTHEHHE I'DYHTOB
OCHOBAaHHUS;

3aMeHY JIbJUCTBIX TPYHTOB OCHOBAHUS TaJbIM MM HEIPOCAJOYHBIM NPH OTTAWBAHUU MECYAHBIM HIIH
KPYITHOOOJIOMOYHBIM TPYHTOM;

OrpaHHYCHHE TIYOMHBI OTTAaMBAHUS MEP3JbIX T'PYHTOB OCHOBAaHHUS, B TOM 4YHCJIE CO cTaOwin3anuen

24.01.2025 Cucrema TAPAHT 14


https://demo.garant.ru/document/redirect/403696078/0
https://demo.garant.ru/document/redirect/71706442/0

Csoga npasun CI 25.13330.2020 "CHwuI 2.02.04-88 OcHoBaHWA U hyHOAMEHTbI Ha BEHHOMEP3rbIX rpyHTax"

BEPXHEH MOBEPXHOCTH MHOTOJICTHEMEP3JIOT0 IPYHTA B MPOLECCE IKCIUTyaTallu COOPY KCHUS;

YBEJIMYCHHE TIYOHHBI 3aJI0KEHUS (PYHIAMEHTOB, B TOM YHCIIE C IMPOPE3KOH JIBIUCTBHIX T'PYHTOB H
onupanueM (QYHIaMEHTOB Ha CKAITbHBIC WJIH APYTHE MATOCKHMAEMbIE TP OTTAUBAHUH TPYHTHI.

6.4.3 I'myOuHy mpeaBapUTEIbHOTO OTTAWBAHWS WM 3aMEHBI JIBIUCTHIX TPYHTOB OCHOBaHUS Ha
MaJIOC)KUMAEMbIe MPH OTTAMBAHUM TPYHTHI CICIYET YCTAHABIUBATH IO pe3yibTaTaM pacdyeTa OCHOBAHHUS IO
nedopmarusim cornmacuo 7.3.10.

KoHTypbI 30HBI OTTaWBaHUS WK 3aMEHBI TPYHTOB OCHOBAHHUS B TUIAHE JTOJDKHBI BBIXOJUTH 32 KOHTYPBI
COOpPYKCHHUS HE MEHEE YeM Ha MOJIOBUHY TITyOUHBI TIPEBAPUTEIIEHOTO OTTAUBAHUS TPYHTA.

JlommyckaeTcss mpUHUMATh MEHBIIIYIO TUIONMIAAb MPEIBAPUTEIHPHOIO OTTAMBAHUS WA 3aMEHBI TPYHTOB B
IUIaHEe, a TAKKE MPOU3BOJUTH JOKAILHOE TPEABAPUTEIILHOC OTTAUBAHUE TPYHTOB I0J (hyHIAMEHTaMu (BMECTO
CIUIOIIHOTO OTTAaWBaHUS O]l BCEU IUIOMIAJBI0 COOPYIKEHHS), €CIIM 3TO OOOCHOBAHO PacueTOM OCHOBAHHUS I10
JnehopMaIysiM U yCTOHYHUBOCTH.

OrTauBaHWe TPYHTOB OCHOBAaHHMH MOXXHO  IPOM3BOJUTH  CIHOCOOAMH  3JIEKTPOOTTAMBAHUSA,
[apOOTTAauBAHUS MJIM 3a CYET JAPYTrUX MCTOYHHKOB TeIuia. [Ipu 3TOM JOJOKHBI OBITH HMPEIYyCMOTPEHBI MEPHI I10
00€eCTeYeHUI0 YCTaHOBIICHHOW TIPOEKTOM CTETICHH YIJIOTHEHUS OTTasHHOTO TPYHTA.

6.4.4 [na orpaHudeHUs TIyOWHBI OTTaWBAaHHUA TPYHTOB B OCHOBAaHHH COOPYKEHHUS CIEIyeT
MpeayCMaTpUBaTh YCTPONCTBO TETUIOU30JUPYIOIIUX TOJACHITIOK W SKPAHOB, YBEITHMUYCHHUE COMPOTHBIICHUS
TEIUIoNepeaaye TMOJNIOB MEPBBIX ATaXEeW W JIPyrHe MEPONPHATHS MO YMEHBIICHUIO TEIJIOBOTO BIUSHUS
COOPY)KCHHsSI Ha TPYHThI OCHOBaHHS, a TAKKE CTAOWIM3AIMIO BEPXHEH MOBEPXHOCTH MHOTOJETHEMEP3JIOro
rpyHTa (B TOM YHCJE MPU MHOTOJETHEMEP3JIBIX TPYHTaX HECIMBAOMIETOCS THITA) HUKE TIIYOMHBI 3a7I0KCHUS
MIOJIOIIBHI ()YHJTAMEHTOB MTyTEM PETyJIMPOBAaHUS TEMIIEPATYPhl BO3yXa B MOJIONbIX MU TEXHUICCKHX ATaKaX
3IaHUs COrIIacHO NpUnoxeHuto E.

6.4.5 TlpucnocoOsieHHEe KOHCTPYKIME COOPYXKEHHI K HEpPaBHOMEPHBIM JeopMaIlisM OCHOBaHUS
JOJDKHO 00eCTieunBaThCS:

a) YBEIMYCHHEM IPOYHOCTH M IMPOCTPAHCTBEHHOW >KECTKOCTH 3JaHusl, JTOCTUIAaeMON YCTPOHCTBOM
MMO3TAXHBIX, CBS3aHHBIX C TEPEKPBITUIMH JKEIC300€TOHHBIX W apPMOKHPIHYHBIX IMOSICOB, YCHJICHHEM
apMUPOBAaHUSl  KOHCTPYKIIMH, 3aMOHOJIMYMBAHUEM COOPHBIX  JJIEMEHTOB  TEPEKPBITHS,  yCHUJICHUEM
[OKOJTBHO-(DYH/IAMEHTHOM YacTH, PaBHOMEPHBIM PACIOJ0KEHUEM CKBO3HBIX MOMEPEYHBIX CTEH, a TaKkKe
pa3pe3Koii MPOTSHKEHHBIX 37aHUI HA OTIENBHBIC OTCEKH JITHHOM JI0 TIONYTOPHOW IUPUHBI 37aHUS;

0) yBemUUYCHHEM TMOJATIUBOCTH M THOKOCTH COOPYXCHHUS TYTEM pa3pe3kd ero KOHCTPYKIMH
neGopMaIMOHHBIMY [IBAMH, YCTPOHCTBOM INAPHUPHBIX COMPSKEHUH OTACTbHBIX KOHCTPYKIUM C y4eToM
BO3MO>XHOCTH WX BBIPaBHUBaHUS U PUXTOBKU TEXHOJOTHIECKOTO 000PY/I0BAHUS.

Jlomyckaercs mpeaycMaTpuBaTh KOMOWHAIIMIO YKa3aHHBIX MEPONPUATUH MPUMEHHUTEIBHO K
OCOOCHHOCTSIM TPOCKTHPYEMOTo coopyxkeHwus. Ilpu 3ToMm, OeckapkacHbIC KWJIbIE U OOIIECTBEHHBIC 3JIaHUS
ClIeyeT, KaK TPaBWJIO, MPOCKTUPOBATh IO MKECTKOH KOHCTPYKTHBHOW CXEMe; JJIs MPOMBIINIICHHBIX
COOPY)XCHHH  MOTYT  NPHUMEHAThCS  TMOKHE M KOMOMHHMPOBAHHBIC  KOHCTPYKTHBHBIE  CXEMBI,
LokonbHO-QYyHIAMEHTHYIO YacTh 3[JaHUM B THUIIOBBIX IPOCKTaX CIEAyeT pa3padaThiBaTh B HECKOJIBKUX
BapHaHTaX, PACCYMTAHHBIX 110 IPOYHOCTH Ha pa3HbIe MPECIIbl JOMYCTUMBIX Ae(opMalnii OCHOBaHHS.

6.4.6 Ilpn WCTIOTB30BaHWHM MHOTOJICTHEMEP3JIBIX TPYHTOB B Ka4eCTBE OCHOBaHHWI 1o mpwHOMITY Il
CJIC/IyeT, KaK MPaBHIIO, IPUMEHSTh:

a) UTS COOPY)KEHHUI C JKECTKOM KOHCTPYKTHBHOW CXEMOMW, BO3BOJMMBIX HA OTTAMBAIOIIMX TPYHTAX, -
YCHUJICHHBIC apMOIOSICaMH JICHTOUHbIE (DYHJAMEHTHI, B TOM YHCJIE B BHJAC MECTKUX MEPEKPECTHHIX JICHT,
BOCIIPHHUAMAIOIIUX M TepepaclpeieNIAONINX YCUINs, BbI3BAaHHBIC HEPABHOMEPHON OCAKON OTTAWBAIOIIETO
OCHOBaHHS, a B HEOOXOAWMBIX CIydasX - IUIMTHBIE (YHJAMCHTHI, Ha MPEIBAPUTEIBHO OTTASHHBIX W
VIUIOTHEHHBIX TPYHTaX JOIMYCKAETCs MPUMEHSTHh CTOJOYAThIC, JICHTOYHBIC M JPyTUe BUABI (YHIAMEHTOB Ha
€CTECTBCHHOM OCHOBaHUH, a TAKKE CBaliHbIC ()YHJAMEHTBI, €CJIM 3TO 00YCIIOBJICHO TPYHTOBBIMHU YCJIOBUSMU;

0) A COOpYXEHUM ¢ THOKOM KOHCTPYKTMBHOW CXEMOW - CTOJIOYAThie M OTACIBHO CTOSIINC
(byHIaMEHTBI TI0J] KOJIOHHBI, THOKHE JICHTOYHbIC (PYHIAMEHTBI, a B HEOOXOAMMBIX CIIy4asx TaKKe CBalHBbIC
(dbyHIaMEHTBHI.

6.4.7 B ciydasix, KOrjja B OCHOBaHHUHU COOPYKEHHUI 3aJIeratoT CKajbHBIC MU IPYTHE MaJIOCKUMAEMbIC
NpU OTTaWBaHWH TPYHTHI, CJEAYyeT NPUMEHATh CToJ0YaThie (QYHAAMEHTHI, cBaiiHble (QYHIAMEHTH W3
CBaif-CTOCK, B TOM YHUCIIC M3 COCTABHBIX M OYPOHAOUBHBIX CBAi.

CBau crie/iyeT norpyarthb, Kak MpaBuiio, OypOOIMyCKHBIM CITIOCOOOM B CKBaXKHHBI, IMAMETP KOTOPBIX HE
MeHee 4eM Ha 15 cM TpeBbIIacT HAUOONBINKE pa3Mephl TOMEPEUYHOr0 CEUYCHUS CBaW, C 3alOJHCHUEM
CBOOOJIHOTO MPOCTPAHCTBA I[EMEHTHO-TIECUAHBIM HJIH IPYTHM PACTBOPOM HO MPOEKTY. 3ajeNKy CBail-CTOCK B
CKaJIbHBIC TPYHTHI CIIEAYET MPOU3BOIUTE B COOTBETCTBUH ¢ Tpeboanusamu Cl124.13330.

7 PacueTr ocHOBaHUii U (P)yHTaMEHTOB
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7.1 O6uue ykazanus

7.1.1 Ilpm m0pOEeKTHPOBaHWW OCHOBaHWA © (PyHZAMEHTOB COOPYKEHHH, BO3BOAMMBIX Ha
MHOTOJIETHEMEP3JIbIX TPYHTaX, CJIEAYeT BBINONHATH TEIUIOTEXHUYECKHE PACUYEThl OCHOBAHUS M PacyeThl
OCHOBaHHUS M (pyHIAaMEHTOB Ha CHJIOBBIE BO3AEHCTBHUs. B pacderax ocHoBaHUS M (pyHIaMEHTOB HEOOXOANMO
YYUTBIBATh TIPHHIMIT HCIIOJIb30BAHMUS MHOTOJICTHEMEP3JbIX I'PYHTOB B KayeCTBE OCHOBAHUS, TEIUIOBOE WU
MEXaHUYECKOE B3aUMOJICHCTBHE COOPYKEHUS U OCHOBAHMUSL.

7.1.2 OcHoBaHMs U (pyHIAMEHTHI CIIEAYET PAaCcCUUTHIBATH IO IBYM TPYIIaM MPEACIbHBIX COCTOSHUIA:
[0 TEpPBOM - MO Hecylled CHocOoOHOCTH, MO BTOPOH - Mo JedopmalusM (ocaakam, MporudaM u mp.),
3aTPYAHSIONIAM HOPMAJbHYIO DKCIUTyaTallMi0 KOHCTPYKIMHA COOPYKEHUS, a 3JEMEHTHI >KeIe300eTOHHBIX
KOHCTPYKLIUH - ¥ IO TPEIIUHOCTOUKOCTH.

[Ipu pacdere MO TpeneNbHBIM COCTOSIHUSIM HECYIIYIO CIIOCOOHOCTh OCHOBAHHWSI M €T0 OXKHJIAeMbIC
neopMaru cieIyeT yCTaHAaBIMBATH C YYETOM TEMIIEPATYpHOTO PEXHMa TIPYHTOB OCHOBaHHS, a TIpH
npuHOUIeE | - Takke ¢ y9eToM IpOJ0IKUTEIbHOCTH AEHCTBUS HAarpy30K M PEOJIOTNIECKUX CBOHCTB TPYHTOB.

@dyHIaMeHTH! KaK 3JIEMEHTHI KOHCTPYKIUI B 3aBUCHMOCTH OT MX Marepuaja ClIeIyeT pacCUUTHIBATH B
cootBercTBuu ¢ TpeboBanusmu CI1 16.13330, CI 35.13330, CI1 63.13330, CI1 64.13330. Pacuer
YKa3aHHBIX KOHCTPYKIUH MpuBeacH Takke B [2] u [3].

7.1.3 Pacuer ocHOBaHUY cilenyeT NPOU3BOIUTH:

a) P MCIOJIb30BAHMH MHOTOJIETHEMEP3JIbIX TPYHTOB MO NPUHIMITY [: TI0 HecyIeil cnocoOHOCTH - JUIs
TBEpPIOMEP3JbIX TPYHTOB; IO HECylleil crmocoOHOCTH W aedopmanusiM - Ui IUTACTHYHOMEP3JBIX U
CHJIBHOJIBICTHIX TPYHTOB, & TAKXKE MOI3EMHBIX JIbJIOB;

0) IpU KCIOJIL30BAaHUU MHOTOJICTHEMEP3JIbIX TPYHTOB 1Mo TMpHHImy II: mo Hecyiei crnocoOHOCTH - B
cinydasix, npeaycmorpentbix Cl1 22.13330; no medopmanusim - Bo BCeX Clydasix, MPH 3TOM JUIsi OCHOBAHUIA,
OTTaMBAIOUIMX B TPOIEcCce IKCIUTyaTallil COOPYKEHHsSI, pacdeT 1o JedopMalusM cieqyeT MPOU3BOJIUTH U3
YCIIOBHSI COBMECTHOM pabOTHI OCHOBAHHS U COOPY KEHHSI.

Pacuer ocHOBanMii 1Mo aedopManyAM CIeAyeT NMPOM3BOANUTH HA OCHOBHBIE COUYCTAHHMS HArpy30K M
BO3JIEHCTBHIA; pacyeT 1o HecyIel ClIoCOOHOCTH - Ha OCHOBHBIE U 0COOBIe COUETaHMsI Harpy30K M BO3IEHCTBHN.

7.1.4 Harpy3ku u BO3AEHCTBUS, TIepeaBacMble HA OCHOBAHHS COOPYKCHHEM, CIEAyeT YCTaHABINBATh
pacuetoMm B cooTBeTcTBUM ¢ TpeboBanusamu Cl1 20.13330 ¢ yuerom CI1 22.13330, CI1 24.13330, a ans
OCHOBaHUI1 OIOpP MOCTOB M TPYO NoA HackisiMu - corstacHo Cl1 35.13330.

Ilpn wmCmONB30BaHMM MHOTOJICTHEMEP3JBIX TPYHTOB IO MPUHIOUNY I, €CIM TPYHTHI OCHOBaHUS
HaXOJSATCS B TBEPAOMEP3JIOM COCTOSTHHH, a TAKXKE B Ciiydasx, npexycmarpuBaemsix Cl122.13330, narpysku u
BO3JCUCTBHSA Ha OCHOBaHME JOMyCKaeTcs Ha3HayaTh 0e3 ydera uX mepepacipeseiieHns Haa(QyHIaMeHTHBIMU
KOHCTPYKIHSIMH COOPYIKCHHSI.

ITpu ucmonp30BaHUK MHOTOJISTHEMEP3JIbIX TPYHTOB B Ka4eCTBE OCHOBaHUs MO mpuHImy 11 Harpy3ku
HAa OCHOBaHHE CIIE/IyeT ONPEACIATh, KaK MPaBHUIIO, C yYeTOM COBMECTHOM PabOThI OCHOBAaHUS U COOPYKECHUSL.

7.1.5 Harpy3ku u Bozaeictsus, kotopsie mo Cl120.13330, MOryT OTHOCHTBCS KakK K JUTMTEILHBIM, TaK
U K KPaTKOBPEMEHHBIM, IIPH PAacdeTe MEP3JIbIX OCHOBAHHWH IO HECYIIEH CHOCOOHOCTH JOJDKHBI OTHOCHTBCS K
KPaTKOBPEMEHHBIM, a IIPU pacyeTe OCHOBAHMH 110 Ae(hOPMAIIHSM - K JUTUTEIEHBIM.

Bo3neiicTBus, BBI3BaHHBIE OCAaJKaMH TPYHTOB IIPH HPETyCMOTPEHHOM B IPOEKTE OTTAWBAHWU HX B
mporecce SKCIUTyaTallid COOPY)KEHHMS, CIIEAYyeT OTHOCHUTh K JUIMTENBHBIM; BO3JCHUCTBHS, CBSI3aHHBIC C
BO3MOKHBIM IPOTAaMBaHHEM M IPOCAJAKaMH TPYHTOB IIPH HApYLICHHSX OKCIUTYyaTallHOHHOTO pEXUMa
COOPYKEHHUS, - K 0COOBIM.

7.2 Pacuet ocHoBaHMii U GyHIaAMEHTOB NPHU UCNOJIH30BAHMHU MHOT0JI€THEMEP3JIbIX IPYHTOB O
npuHnuny I

7.2.1 Pacuer ocHOBaHHMH (YHJaMEHTOB IO IEPBOH TPyIIE MPEAeNbHBIX COCTOSHUM (1I0 Hecylen
CITOCOOHOCTH) TIPOU3BOIUTCS UCXOIST U3 YCIIOBHS

F<F [y, (7.1)

rae F - pacueTHast Harpy3ka Ha OCHOBAaHUE;
F - Hecymas CIIOCOOHOCTH OCHOBaHMSI, onpeaessieMas pacyeroM (7.2.2), a il OCHOBaHUI CBalHBIX

(yHIaMEHTOB - JONOJHUTENBHO M IO JaHHBIM TIOJIEBBIX HCIbITaHnid cBail (7.2.10) m cratuveckoro
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30HAMpoBanus (MpunoxeHue J);
y, - KOOOOUUMCHT HAaZIe)KHOCTHU 110 OTBETCTBEHHOCTH COOPYIKCHHS, IPHHUMACMBIN B COOTBETCTBHH €
n

tpedoBanusamu Cl1 22.13330 B 3aBUCHMOCTH OT BHIAa M YPOBHS OTBETCTBEHHOCTH COOPYXCHHS, a IUIs
OCHOBaHH#t omop MocToB - cormacuo Cl1 35.13330 u 12.13.
7.2.2 Hecymas crnocoOHOcTh ocHOBaHUS F, kH, BepTHKampHO HATy)KEHHOW BHCAYEH CBaW WIU
u

cTOJ04YaTOr0 (hyHIaAMEHTa onpeaessercs mno Gopmyie

Fera R4 D Rod ) )

i=1

TAe y, - TeMIePaTyPHEIi KOX(PUIHEHT, YUUTHIBAIONINA N3MEHEHHUS TEMITEPaTypbl TPYHTOB OCHOBaHUS

M3-3a CIIy4alHbIX U3MEHEHHI TEMIIEpaTypbl HAPYKHOTO BO3/yXa, ONpeAeaeTcs Mo NpuIioXxeHuto I1;
Y. - KO3 GHUIMEHT YCI0OBHH PabOThl OCHOBAHUS, IPUHUMAEMBIi 110 7.2.4;

R - pacdyeTHOE CONPOTHBIIEHHE MEP3JIOr0 IPYyHTA IOJ HMXKHMM KOHLIOM CBau WM IOJ IOJOLIBOU
cTonbuaroro ¢pyHaamenra, klla, onpeaensercs cornacuo 7.2.3;

A - WIoWaab MOJOIIBEI CTOJ0YATOrO (PYHIAMEHTA WMJIM IUIONIAJb ONMUPAHUS CBaW HAa TPYHT, M2,
MpUHUMAaeMasi i CIUIOUIHBIX CBall paBHOM ILIOIIAJM MX IMOMEPEUYHOrO CeUeHUs (WM TUIOMAAM YIITUPEHUS ).
JUTS TIOJIBIX CBaM, MOTPY>KEHHBIX C OTKPBITBIM HUXKHHUM KOHIIOM, - TUTOIIAAM MOIEPEYHOI0 CEUEHUS CBau OPYTTO
[IPH 3aI0JIHEHUH €€ MOJIOCTH OCTOHOM HJIM IIEMEHTHO-IIECUYaHBIM PACTBOPOM Ha BBICOTY, OOCCIICUHBAIOIIYIO
HECYIIYI0 CIOCOOHOCTD 110 CMEP3aHHI0 ¢ BHYTPEHHEH MOBEPXHOCTHIO CBal HE MEHEE HECYIIEH CIIOCOOHOCTH Y
HIDKHETO KOHIIA CBau;

Ra1 ¢ - PACUCTHOE CONPOTHBICHHE MEP3JIOr0 IPYHTA WJIM IPYHTOBOIO PacTBOPA CIBHTY TIO OOKOBOH

MTOBEPXHOCTH CMEp3aHMsI CBaW WM CToI0Yaroro ¢yHAaMeHTa B mpenenax (i-ro cios TpyHTa, Klla,
onpeaeasieMoe coriacHo 7.2.3;

A i miomaab MOBEPXHOCTU CMCpP3aHUs 1-TO CJIOs T'pyHTa C OOKOBOM MOBEPXHOCTBIO CBau, a AJIA
afli

cTonGuaTOro (hyHIAMEHTA - TLIOIIAAb TIOBEPXHOCTH CMEP3aHHs IPYHTA C HUKHEH CTYNEHbI0 (yHIAMEHTa, M*;

N - YUCIIO BBIJICJICHHBIX TIPH pacyeTe CI0EB MHOTOJIETHEMEP3JIOTro IPyHTa.

MpumevaHus

1 IIpu pacdere Hecymel CIOCOOHOCTH OCHOBAHHUS CTOI0UATOTO (PyHIAMEHTA CHIIBI cMep3aHus GyHTa,
OIpe/ieNiieMble BTOPBIM cilaraeMbiM (POPMYIibl (7.2), yYUTBIBAIOTCS TOJBKO TMPH YCIOBUHU BBITOJHEHHS
00paTHOH 3acCBIIIKK Ma3yX KOTJIOBAaHA BIAXHBIM TaJbIM I'PYHTOM C YIUIOTHEHHUEM, YTO OJDKHO OBITH OTMEYEHO
B IIPOCKTE.

2 B ciydasix, KOraa clioil Ce30HHOTO MPOMEP3aHUS-OTTAUBAHUS HE CIMBACTCS C MHOTOJETHEMEP3IbIM
IPYHTOM, HECYILYIO CIIOCOOHOCTB CBail B Mpejeiax HeMEep3JIoro Clios rpyHTa Aomyckaercs yuuTbiBath mo Cl1
24 13330. Tlpu 3TOM MAOKHBI OBITH HPEIYCMOTPEHBI MEpPhI MO CTAaOMIM3alMK BEPXHEH MOBEPXHOCTH
MHOTOJIETHEMEP3JIOTO TPYHTA, & PacueTHBIE COMPOTHBIICHUS TAJHUKOBBIX IPYHTOB (KpOME KPYMHOOOIOMOYHBIX
U TIECKOB CO CTEMNEeHbIO BIAXHOCTH He mpeBblmatomieil 0,8) B1oap 60KOBOI MOBEPXHOCTH CBail, IPUHUMAEMbIe
o HopMatuBHbIM Tabmuriam CI1 24.13330, creayer 6parh ¢ moHmKaromumu Kodddupentamu: 0,8 - st
[IIMHACTBIX TpyHTOB, 0,9 - JUIs TecYaHbIX BOJOHACHIINIEHHBIX TPYHTOB; JJISl JPYTHX TPYHTOB ITOHHIKAFOIUE
KO3((PUIIHEHTHI ONIPEEIAIOT 110 ONBITHBIM JAaHHBIM.

3 PexoMeHIyeTcs IpH ONPEIeICHIH HECYIeH CITOCOOHOCTH OCHOBAHUM BBITIOIHATH pacyeT Ha TIEPBBINA
roJl 3KCIUTyatanuu. Pacnpenenenue teMnepaTyp IpyHTa o rityOrHe paccunThiBaeTcs mo popmyrne (7.8), mpu
OTOM TEMIEPATyPHEIH KO(Q(HIMCHT NPHHUMACTCA paBHBIM y =1. B ciydae, korxa Hecymas Crioco6HOCTh

OCHOBaHHMSI Ha TEPBBIM 'O/ IKCIUTyaTal[Md MEHbBLIC HECYIed CHOCOOHOCTH, ONMPENeTICHHOW MO PacyeTHBIM
3HAYCHHUSM TEMIICPaTypbl, YCTAHOBHBLIMMCS B IKCIUTyaTal[MOHHOM IEPHOJE, U C YYETOM TEMIIEPaTypHOTO
K03 duUIKeHTa, 32 HECYIIYIO CIIOCOOHOCTD CICAYET MPUHUMATD JAaHHOE 3HAYCHHE.

4 Tlpu pacuere HeCyllel CIOCOOHOCTH OCHOBaHMSI CBaifHOro (QyHZaMeHTa CIeIyeT YYUTHIBATh
BO3MOKHOE BO3HUKHOBEHHE OTPHULATEILHOTO (HEraTHBHOTO) TPEHUS IPYHTa Ha OOKOBOI MOBEPXHOCTH CBai C
yueroMm TpeboBanuii Cl124.13330.

Hupopmayus 06 usmenenusix:  Ilynkm 7.2.3 usmenen ¢ 30 urons 2022 2. - U3meHeHue N 1
Cwm. npedbidywyro pedakyuro

7.2.3 PacuerHOe [naBiieHHME Ha MeEp3JbId TPYHT IMOJ MOAOWIBOW ¢yHAamMeHTa R W pacuerHbie
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COIIPOTHBIICHUSI MEP3JIOT0 TPYHTA WIIM TPYHTOBOTO PacTBOpa CIBUTY 110 TIOBEPXHOCTH cMep3aHus (pyHIaMeHTa
R yCTaHABIMBAIOTCA IO JAHHBIM HMCIBITAHHIA IPYHTOB, MPOBOMMBIX B COOTBETCTBHH C FOCT 12248.1 -
a

FOCT 12248.11, ¢ yyerom kod(duimeHTa HAJAKHOCTH MO TPYHTY Y, TIPHHIMAEMOMY COIIACHO 5.8, u
PACUCTHBIX TeMIeparyp rpyHra ocHoanus T , T u T, ONpeienseMblX TCIIIOTCXHUYSCKUM PACueTOM I10
z

7.2.7 m 7.2.8. B pacuer nmpuHMMaeTCs Hauxyjllee 3Ha4eHHe. B ciiydae mpeaBapuUTEIBHOTO OXJIAXKICHUS
TPYHTOB pacueTHble Temneparypel I , T u T ONpeiensroTcs TEMIOTEXHHYECKUM PAcueTOM TOJIBKO IO

7.2.7.
ITo pe3ynbpTaTam UCHBITAHUNA TPYHTOB IIAPUKOBBIM ITAMIIOM WJIM Ha OJHOOCHOE CXATHE PacueTHHIC
3naueHus R, klla, Beraucistorces no gopmyiie

R=5 ’7cn/’Yg+’Yld’ (73)

I ¢ - HOPMATHBHOC 3HAYCHUE MPEACIBHO JTMTENBHOrO CHeruieH s, KIla, NpuHUMaeMoe PaBHEIM: ¢
4 ~Cogn TIPH MCTIBITAHUSX TPYHTOB MIAPUKOBBIM IITAMIIOM M ¢ =0,5R - Npu MCHBITAHUAX HA OJHOOCHOE
cKatHe, TAC ¢ W R - COOTBETCTBEHHO MpEJETBHO IUTENTBHOE SKBHBANCHTHOE CLEIUICHHE H
COIIPOTHBIIEHNE IPYHTA OAHOOCHOMY CXKaTHIO;

v, - PACYCTHOE 3HAYCHUE YCNbHOIO BECA TPYHTA, kH/M’;

d - riryOuna 3anoxxeHust QyHIaMeHTa, M;
Ve K03 PHUITUEHT HAZISKHOCTH TIO TPYHTY.

HopwmariBHoe sHaueHne ¢ JI0MyCKAeTCs IPHHUMATh COMIIACHO MPUNOXEHMIO J1.
B cnywasx, mpenycMmorpeHHbix 5.9, pacdyerHble 3HaueHus R u R nomyckaercs NpHHHMATb HO

Tabaunam npunoxeHus B.
[Ipu pacuerax Hecymieil cOoCOOHOCTM OCHOBaHWM 3Ha4ueHUS R ciemyeT mpuHUMATh: Ui CBalHBIX
(yHIaMEHTOB - MIPH pacyeTHOW Temmeparype rpyHTa 7 Ha riyOuHe z, paBHOW TNTyOMHE MOTPYKEHHUS CBaw;
z

IUIsL CTONIOYATHIX (PYHIAMEHTOB - IIPH PacueTHOH Temmeparype rpyHTa I Ha riryOuHe 3a10)KeHHs MOJOLIBBI
m

(dhyrnamenra.
PacyerHbie CONPOTHBICHHs CABUTY R . CleiyeT NPHHUMATH: JUls CBaiHBIX (YHIAMEHTOB - NPH
af,i

Temneparype rpyura I’ Ha IyOWHE CepeluHBI i-TO0 CJIOS TPYHTa; JJs CTONOYaThIX (DyHIaMEHTOB - TpHU
TEeMIIEpPaType IPyHTa Tm Ha TIyOMHE, COOTBETCTBYIOIIECH CepeiiHe HIDKHEH CTyneHn (pyHIaMeHTa.

[Ipu pacyerax Hecylel ClIOCOOHOCTH OCHOBAaHMN BHUCSYEH CBaW, PACIONOXCHHOW B OJHOPOJHBIX IO
COCTaBy MHOTOJICTHEMEP3JIbIX TPyHTax, mo dopmyrie (7.2) 3HaveHus R TpMHEMAETCS TPH CPEeRHEH

(PKBUBANICHTHOIA) Temneparype rpyHTa T (7.2.7).

st 6ypoonyCKHBIX CBaii 3a pacdyeTHOE CONMPOTHUBIICHUE CABUTY IPUHUMAIOT HAMMEHBILINE U3 3HAUCHUH
CONPOTHBJICHUS PACTBOPOB CIBUIY IO MOBEPXHOCTH CMEP3aHMs CO CBach R . M CONPOTHBJICHHA TPYHTOB

CABUTY 10 pacTBOPY (LEMEHTHO-NIECYAHOMY, H3BECTKOBO-TIECYAHOMY WIM TPYHTOBOMY) R ; i
OypoHaOMBHBIX cBaif - 1o 3HadeHuio R . Ilpu pacdere TEMIOBOrO B3aMMOJCHCTBUS COOPYXKCHHS C

MHOT'OJIETHEMEP3JIBIMU TPYHTAMH OCHOBAaHHS PEKOMEHIYETCsl YUYWUTHIBATh BHECEHHE B MACCHUB IPyHTa Telja
13-32 NPUMEHEHHUs] pacTBOpa MIpU YyCTpoilcTBe OypOOIYCKHBIX CBai, a Taikke OETOHA MAJsl 3alOJHEHHS
BHYTPEHHEH mojocTH mnonbix cBail. Ilpu pacuere Hecymieil CrmocoOHOCTH KOMOWHHPOBAaHHBIX —CBai
(1epeBOMETAIIYCCKHX, COOPHO-MOHONUTHBIX W 1p.) 3HAYCHUS R  CiefyeT NPHHUMATh C yYeTOM PasHOi

MPOYHOCTH CMEP3aHUsI C TPYHTOM HX Pa3]IMYHBIX SJIEMEHTOB B COOTBETCTBHH C YKa3aHUSAMH MPUNoXeHus B.

Jns crait (kpoMe Oypo3aOUBHBIX), OMHUPACMBIX HA MECYAHO-IIIEOCHOYHYIO MOYIIKY BBICOTOIM HEe MEHEe
TpPEeX IUaMETPOB CKBAXXHMHBI, NMPU AWMAMETPE CKBAXHWHBI He OoJyiee IONyTOpa IUAMETPOB CBaW, PacuyeTHOE
3HaueHWe R pmomyckaercss NMpUHMMATH JUIS TPYHTa TOAYIIKH, a 3HaueHHE A - paBHBIM IUIOINAAH 33005
ckBaxMHbL. [Ipy onupanuu cBail Ha IbAMCTBIE TPYHTHI C JILAUCTOCTHIO i>0,2 pacueTHble 3HaueHUA R cnemyer
MIPUHUMATH C MIOHIKAIONIUM KO3 QUITUCHTOM ni=1-ii.

I[J'Iﬂ KPaTKOBPEMCHHBIX Harpysoxk ¢ BpEMCHEM ﬂeﬁCTBHH t, PaBHbBIM I MCHBIIIUM
OPpOAOIZKUTCIIBHOCTH HEPCPLIBOB MEXKAY HHUMHU, PACUYCTHBLIC 3HAUCHUA Ru Raf A0IyCKacTCA IMPUHUMATL C

MOBBIILAIOIINM KOAPPHULIUECHTOM n (Kpome Ormop MOCTOB) B COOTBETCTBUY ¢ Tabnuuen 7.1.
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Tabnuua 7.1
Bpewms neiicTBus Harpy3ku t, 4 0,1 0,25 0,5 1 2 8 24
Koaddurmenr n 1,7 1,5 1,35 1,25 1,2 1,1 1,05

7.2.4 Koo dummeHT ycinoBuit pabOTEI OCHOBAHUS v, IPUHIMACTCS 110 Tabnuue 7.2 B 3aBUCUMOCTH OT

BHJIa ¥ CTIOCOOOB yCTpoicTBa (hyHAAMEHTOB (KpOME OITOP MOCTOB).

Tab6nwuua 7.2
Buasl pyHAaMeHTOB U CIOCOOBI UX yCTpoiicTBa Koo dumument
’YC

CronOuatsie 1 Apyrue BUAbI pyHIAMEHTOB Ha €CTECTBEHHOM OCHOBaHUHU 1,0
To ke, Ha MOJICHITIKAX 0,9
BypoonyckHble cBau ¢ MpUMEHEHHEM I'PYHTOBBIX PaCTBOPOB, IPEBBILIAIOLINX T10 1,1
MPOYHOCTH CMEP3aHMsI BMEIIAIOIINE TPYHTHI
To ke, Ipu paBHOMEPHOH MPOYHOCTH I'PYHTOBBIX PACTBOPOB U BMEIIAIOIIETO IPYHTA 1,0
Onyckable 1 OypoHaOWBHEIE CBan 1,0
Bypoobcannbie, 3a0uBHBIE 1 Oyp03aOUBHBIE CBau MPH JHAMETPE JTHJICPHBIX CKBaKHH 1,0
menee 0,8 quamerpa cBait
Bypo3aOuBHble pu OONbLIEM AHAMETPE TUIACPHBIX CKBAXKUH 0,9

3HaucHus Kod(h¢uuEeHTa y , TPUBCICHHBIC B Tabnvue 7.2, pomyckaeTcs YBEIUYUBATH
C

MPONOPLMOHAIFHO OTHOIICHHIO TMOJHOM Harpy3ku Ha (yHOAMEHT K CyMMeE IOCTOSHHBIX M JUIMTENBHBIX
BpPEMEHHBIX Harpy3ok, Ho He Ooinee yem B 1,2 pasa, ecnu pacueTHble 3HaueHHs AedopManuii OCHOBaHUS MPH
3TOM He MPEBBIIIAIOT NMPEAETbHO JOMYCTUMBIX 3HAUYECHHH.

7.2.5 Tlepenaua Ha GpyHAaMEHTHI MPOSKTHBIX HATPY30K JNOMYyCKaeTcs, KaKk MpaBUIIO, IPU TeMIepaType
TPYHTOB B OCHOBAaHHMH COODPY)KCHHS HE BBIIIE yCTAHOBIEHHBIX Ha JKCIUTyaTallMOHHBIM IMEPHOJA PacUETHBIX
3HaueHWH. B HEOOXOMMMBIX CIy4asx ClIeyeT MpeaycMaTphuBaTh MEPONPHUATHS MO MpeABAPUTENEHOMY (10
3arpykeHus (pyHIaMEHTOB) OXJIAKICHHUIO IUIACTHYHOMEP3JBIX TPYHTOB (6.3.5) 10 yCTAaHOBICHHBIX PacueToOM
3HAUYEHUN TeMIIEpaTyphl.

IIpu coorBercTByIOIIEM OOOCHOBAaHMHM pacyeTOM OCHOBaHMSA MO0 JedopManmusaM H HecyleH
CIOCOOHOCTHU JOIYCKAEeTCs 3arpy>kaTh (pyHIaMEHTHI IPY TEMIIEpaTypax I'PyHTa BBIIIE PACUETHBIX, HO HE BBILIE
3HaueHu: 7=T7 N f—O,SOC - JUIS TIECYaHBIX U KPYIHOOOJIOMOUHBIX IpyHTOB U T=T N f—1°C - JUIsl IJIMHUCTBIX, Te T

o - TeMIIepaTypa Hadaja 3aMep3aHis TPyHTa (B.5). Hecymast cioco6HOCTh OCHOBaHUS F' B 3TOM ciydae
u

JIOJDKHA OIPEIENAThCS TMPHU PACUCTHBIX TEMIepaTypax TpPYHTa, YCTaHABIMBAaCMbIX 0€3 ydeTra TEIIOBOTO
BIIMSHHS COOpYsKeHuUs o chopmyrie (7.8), npuanmas kodpuipeHTt y, IO pacyery.

B ciygae, ecnu B mpoekTe mpeaycMaTpuBaIOTCS (QyHIAMEHTHI, O0JIafjaroliyue JTOCTaTOYHOW HeCyIlen
CIIOCOOHOCTBIO B I'PYyHTaxX Kak B TaJOM, TaK U B MEP3JIOM HUX COCTOSHHHM, Iepelada Ha (PyHAaMEHThl 4acTH
IIPOEKTHBIX HAIPY30K B MPOLIECCE CTPOUTENILCTBA JOIIYCKACTCS [IPHU JIIOOBIX 3HAYEHUSIX TEMIIEPaTypbl TPYHTOB B
OCHOBaHUM coopykeHus. [Ipu 3ToM poBepKy HecyIel ClIOCOOHOCTH CBail 110 TPYHTY CJIeLyeT BBIIOJIHITH KaK
B TaJlOM COCTOSIHUM OCHOBAaHMs, COOTBETCTBYIOLIEM HadaJbHOMY JTally CTPOUTENHCTBA, TaK U B MEP3JIOM
COCTOSIHMH, COOTBETCTBYIOILEM 3aBEPIICHUIO CTPOUTEILCTBA, IIyTEM MPOBEIEHUS COOTBETCTBYIOIUX PAacUETOB
Y KOHTPOJIbHBIX MCIIBITAHUH CBail.

7.2.6 PacueTHble TemmepaTypbl TPYHTOB 1 o T u T , OMpEJENAIOTCA PACcuCTOM TEIIOBOTO

BSaHMOHeﬁCTBHH COOPYIKCHHUA C MHOTOJICTHEMEP3JIbIMU IrpyHTaMu OCHOBaHHA B MNEPpUOANICCKU
YCTAaHOBUBHICMCA TCIJIOBOM PCXKUME C YUCTOM HNEPEMCHHBIX B I'OJOBOM IICPpHUOJLC yCJ'IOBI/Iﬁ TEIIO00MEHA Ha
NOBCPXHOCTH, (bOpMBI " pa3sMEpPOB COOPYIKCHUA, FJIY6I/IHBI 3aJIOKCHUA U PACTIOJIOKCHU (bYHZ[aMCHTOB B IJIAHE,
a TaK¥KC TCIIJIOBOI'O pEKHMa COOPYIKCHHUA U MMPUHATBIX CII0CO00B U CpCACTB COXPAHCHUA MEP3JIOr0 COCTOAHUA
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TPYHTOB OCHOBAHMSL.
IIpu pacuerax MHOTOJIETHEMEP3ITBIX OCHOBAHUH 10 HECYIIICH CTIOCOOHOCTH U ehopMaIusiM pacueTHbIC
TeMnepaTypsl TpyHTOB T s T u T , ClellyeT NPMHAMATh PABHBIMU:

T - MaKCHMaJbHOH B I'0JIOBOM MEPHOJIE TEMIIEPaType IPYHTa B yCTAHOBUBIIEMCS dKCILTyaTalHOHHOM
pexuMe Ha TIOyOMHE 3aJOKEeHUS (QyHAaMeHTa Z, OTCUMTHIBACMOH OT BEPXHEH IOBEPXHOCTH

MHOTOJIETHEMEP3JIOrO TPYHTA;
T T MaKCUMaJbHOH B TOJOBOM IMEPUOJC CpelHEdl 1o MIyOMHE 3aloKeHus (yHIaMEeHTa zZ,

TEMIIepaType MHOTOJICTHEMEP3JIOro TPyHTa B YCTAaHOBHUBILEMCS 3KCIUTyaTallHOHHOM pEXHME (3KBHBaJCHTHAS
TeMIIepaTypa rpyHTa);
T - TemmepaTypa MHOTOJIETHEMEP3JIOrO IPyHTa HA JAHHOW IIIyOHWHE Z OT €ro BEpXHEH MOBEPXHOCTH,
z

HpI/IHI/IMaCMOﬁ Ha MOMCHT YCTAHOBJICHUS TCMIICPATYPhI T.
e

7.2.77 J1ns oCHOBaHMH CBalHBIX, CTONOYATHIX M JPYTUX BUJO0B (yHAMEHTOB COOPYKEHUH C XOJIO0THBIM
(BeHTWJIMpYEMBIM) TOAINOJBEM, ONOP TPYyOONPOBONOB, JMHHUHA 3IEKTpoNEpenayd, aHTEHHO-MadYTOBBIX
COOPYKEHHUIA, KpOME OCHOBAHHIi OLIOP MOCTOB, PaCUCTHbIC TeMneparyprl rpyntos 7' , T’ u T nomyckaercs

z

OMpeneNATh Mo HopMysam:
JUTISI OCHOBAHUI COOPYKEHHH C XOJIOHBIM MOAIIOIEEM
MOJ CepeANHON COOPYKEHHUSI

]E)’ _];Jf)am,z,e—'—(]—(')_]—(v)’ )kl +]1b 5 (74)

m,z.e (

[I0JT KpaeM COOPYKESHHS

LB i) (BT 050, . o)+ Ty (7.9)

oA yriaMu COOpYKCHUA

Tm,z,e:(]g B bf)am,z,e—'—(%_%’ )(0’75am,z,e+kj)+7;y 5 (7.6)

IUISL OTIOP JIMHUH 3JIEKTpOIepeiadn, aHTECHHO-MAUTOBBIX COOPYKEHHUH U TPyOOIIPOBOIOB

T m,z,e:(T o'be ok +be, 7.7

m,z,e ts

rae 7] - pacyeTHas CPEIHEroJoBas TEMIEPaTypa Ha BEPXHEH MOBEPXHOCTU MHOTOJIETHEMEP3IIOTO
IPyHTa B OCHOBaHUM coopyxenus, °C, onpezaesnsemMas CorjiacHo npurnoxeHuto [;
T - TeMIepaTypa Hauaa 3aMep3aHus IPyHTa, °C, ompezensiemMast COrJacHo NPUoXxeHuto b;

T, - pacyeTHas CpeIHerojoBas Temneparypa rpyra, °C, onpeaensemas COrnacHo npunoxexuto I,

IIpY HAJIW4YMM JAHHBIX IIOJIEBBIX U3MEPEHUN TEMIIEpAaTypbl I'DYHTOB CJIEAYET HCIIONb30BaTh HOPMATHBHOE
3HAQYE€HHUE CPENHETOI0BOM TEMIIEpATypbl MHOIOJIETHEMEP3JIOr0 IPYHTA;
o, o, 4 a - K03 (PUIIMEHTBI CE30HHOIO W3MEHEHHUS TeMIlepaTyphl I'DYHTOB OCHOBaHMS,

npHHUMaeMbie 1o Tabrnue 7.3 B 3aBUCHMOCTH OT 3HAUCHUSI [TapaMeTpa z |/ ¢/, s ¢ (4",
rze z - yOuHa OT KPOBJIKM MHOTOJIETHEMEP3JIOro TPyHTa, M;

C - o6beMHas TemnoeMkocTsb, JUk/(M-°C), onpeensemMas COrIacHo NPUNoXeHuio b;
A - TCIUIONPOBOIHOCTE Mep3yioro rpynta, Br/(m-°C), onpenensiemast COracHo NpUoXeH1Io b;

, k. 1k, - kx09QHUIMEHTHI TEIUIOBOTO BIUSHUS COOPYKEHHS, IPHHAMAEMBbIE IO 4B
k,k nk, y Tabnvue 7.4

3aBUCUMOCTH OT OTHouIeHu# z/B u L/B, L u B - cooTBeTCTBEHHO JJTUHA U IIUPUHA COOPYKECHUS, M;
kt - K03 UIMEHT TEIUIOBOTO BIUSHHUS W3MEHEHHsS] NOBEPXHOCTHBIX YCIOBUH TPH BO3BEACHHUU
S

(byHIaMEHTOB JIMHEHHBIX COOPYKCHHUH, IPHHUMAEMbIi Mo Tabrvue 7.5 B 3aBUCHMOCTH OT BWJA M TNTyOHHBI
3a10’KeHus PYHIAMEHTOB Z, M.

Tabnwuua 7.3
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Koadpuruents
3HaucHMs z |/ e/, s ¢ (4”9
0 1000 2000 3000 4000 6000 8000 | 10000 | 15000 | 20000
0) (25) (50) (75) (100) | (125) | (150) | (175) | (250) | (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
(0) | (0,21) | (0,38) | (0,51) | (0,61) | (0,68) | (0,74) | (0,78) | (0,85) | (0,88)
Tabnuua 7.4
dopma Koaddummentst k mst onpenenenus T LT uT )
COOpyXKe-
HUS B L/B kl mipu z/B k2 ipu z/B /’c3 nipu z/B
IJIaHe
0,25 | 0,5 1,0 2,0 | 025 | 0,5 1,0 2,0 | 0,25 | 0,5 1,0 2,0
[psamoyro- 1 0,41 | 0,67 | 0,87 | 0,96 | 0,17 | 0,28 | 0,39 | 0,47 | 0,06 | 0,10 | 0,17 | 0,22
TbHAS
0,21 | 0,38 | 0,57 | 0,75 | 0,09 | 0,16 | 0,25 | 0,34 | 0,03 | 0,05 | 0,09 | 0,14
2 1033 |05 | 080 | 093 | 0,15 | 0,26 | 0,37 | 045 | 0,04 | 0,08 | 0,14 | 0,20
0,17 | 0,31 | 0,50 | 0,68 | 0,08 | 0,14 | 0,23 | 0,32 | 0,02 | 0,04 | 0,08 | 0,12
3 0,32 | 0,53 | 0,76 | 0,91 | 0,15 | 0,25 | 0,36 | 0,44 | 0,04 | 0,08 | 0,13 | 0,19
0,16 | 0,30 | 0,47 | 0,65 | 0,08 | 0,14 | 0,22 | 0,31 | 0,02 | 0,04 | 0,07 | 0,12
> | 029 | 0,50 | 0,71 | 0,84 | 0,15 | 0,25 | 0,35 | 0,42 | 0,03 | 0,07 | 0,12 | 0,18
0,14 | 0,27 | 0,44 | 0,62 | 0,07 | 0,14 | 0,22 | 0,30 | 0,02 | 0,04 | 0,07 | 0,11
Kpyrnas - 0,45 | 0,71 | 0,89 | 0,97 | 0,22 | 0,32 | 0,40 | 0,45 - - - -
0,23 | 0,41 | 0,62 | 0,78 | 0,13 | 0,20 | 0,28 | 0,36
MpumeyaHusn
1 B uncnuTene yka3ansl 3HadeHUS KOdhOHUIHEHTOB K 11 Temmeparyp T L H T » B 3HAMEHATEJIE - JUIA
Temneparypel 1.
2 [pu z/B = 0 xo3pPUIneHTEI kl, k2 u k3 cleyeT NpUHUMAaTh paBHBIMU 0.
Tabnuua 7.5

Buner hyrnamenTos

Koadpdumnment kts TIpH Z, M

o 2 or2 106 CB. 6
MaccuBHBIE U CBalfHbIE C POCTBEPKOM, 3aryIyOJI€HHBIM B TPYHT 0,7 0,9 1,0
CBaiiHbIE C BBICOKUM POCTBEPKOM U COOPHBIE MTOJT OTIOPHI 0,9 1,0 1,0
PaMHO-CTOEYHOTO THIIA
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7.2.8 PacuerHple TemmepaTypsl MHOTOJIETHEMEP3JIBIX TPYHTOB OCHOBaHHS 0e€3 yd4eTa TemIOBOTO
BIIMSTHHSI COOPYKEHHS OTPEAEISIOTCS 0 hopmyIie

Tm,z,e:(TO_be am,z,e+T (7 8)

bf’®

rie 00o3HaueHus Te ke, uto B hopmyne (7.4).

7.2.9 PacuerHple TeMIlepaTypbl TPYHTOB OCHOBaHWH (YHIAMEHTOB, OXJIAXIAEMBIX CHCTEMOHN
BEHTHJIPYEMBIX TPYO, KaHATIOB WK MoJOCcTel B GyHaamenrtax (6.3.3), cieayeT onpenensaTh U3 COBMECTHOTO
TEIUIOTEXHUIECKOTO paciyeTa OCHOBAHHS U CHCTEMBI OXJIKICHHS, UCXOMS U3 yCIOBHS

Ty <I;, , (7.9)

rae 7] - pacyeTHas CPEIHEroJoBas TEMIEpATypa Ha BEPXHEH MOBEPXHOCTU MHOTOJIETHEMEP3IIOIO
TpyHTa B OCHOBAaHHH COOPYXXEHMs, OTBEYAIOIIas MPOEKTHOMY IMOJOKEHHIO TPaHHUI[bl CE30HHOTO OTTauBaHUA
TPYHTOB, BKJIIOYasi TPYHTHI MTO/ICHINKH.

[Ipn paBHOMEPHOM pACHONIOKEHUH OXJAKJAIOMMX TPyO WJIM KaHAIOB TIOJ BCEH IUIOMIAIbIO
COOPYIKEHHs PACUCTHBIC TEMIICPATy bl IPYHTOB B ero ocHoBanuu I , T u T [0MyCKAeTCs ONPeeNsTh, Kak

IUIL COOPYXKEHHH C XOJNOJOHBIM moxanoibeM (7.2.7) mpu cpeJHeM MO IUIOIAAW COOPYKEHHs 3HAYCHHUH
TEMIIEPATYPhI To‘

PacueTrHple  TemmepaTypel ~ I'pDYyHTOB OCHOBAHMM ($yHIaMEHTOB, IIpA  HCIOJIB30BAaHUHU
TepMOCTa6I/IHI/I33HI/II/I TPYHTOB HOOITYCKAac€TCA pacCUYUThIBATHL YHCJICHHBIMU METOAAMU C YYETOM MU3MCHCHUA
TEMIIEPATYP IPH SKCILUTyaTallUh COOPYKEHU.

7.2.10 Hecymiast cmocoOHOCTh OCHOBaHHS OJAWMHOYHOW CBaM F 10 pe3y/nbTaTaM MOJIEBBIX HCIIBITAHMIT

CBall CTaTUYECKOH BIABIUBAIONICH HATPY3KOM OMpeaeseTcs mo Gpopmyrie

Fun
FﬁY!fT , (7.10)

g

rae k - koahpunueHT, yIUTHIBAOMNNA pa3Indie B YCIOBUIX PaOOTHI OMBITHONW U MPOCKTUPYEMBIX CBait
U OTIpesiesIsieMbli 10 popMmyTie

k=F JF, ,(7.11)

Fup u Fut - 3HAa4YeHHE HECYIEeH CIOCOOHOCTH COOTBETCTBEHHO NMPOEKTHPYEMOHN W OMBITHON CBaW,
paccunTtannbie mo oopmyrne (7.2) mo 3HadeHnsM R u R, MpHHIMACMBIM 110 Tabnuuam NpunoxeHust B: mus

MIPOEKTHPYEMOH CBaW - TMPH PACUETHBIX TeMIlepaTypax IpyHTa, yCTaHaBJIMBaeMbIX coriacHo 7.2.3 u 7.2.6, a
IS OTIBITHOM CBaM - P TeMIIepaTypax, N3MEPEHHBIX IIPH UCIIBITAHUH;
F - HOpDMAaTHBHOE 3HAYCHHE NPECTBHO JUIHTENBHOTO CONMPOTHBIICHMS OCHOBAHHS OIBITHOW CBaH

3

CTaTHYECKOW HArpy3Ke, ONpeeiieMoe M0 JaHHBIM MCIIBITAHUS CBaH;
Ve K02 PUIMEHT HAIEKHOCTH 110 TPYHTY, MPHHUMAEMBIH paBHEM 1,1.

7.2.11 Yucno UCHBITAHUNA TPYHTOB CBAsIMU W HArpy3KH MPH HUCHBITAHUSX OMPEICISIOTCS MPOSKTOM B
3aBUCUMOCTH OT CJIO)KHOCTH WH)XCHEPHO-TCOKPHUOJIOTHUECKUX YCIIOBUH, PAaCUEeTHBIX HArpPy30K, MepeaBaeMbIX
Ha OCHOBaHME, ¥ YUCJIa TUIIOPa3MEPOB CBAA.

Jiig  COXHBIX WH)XEHEPHO-TEOKPHUOJIIOTUYECKIX YCIOBHA W COOPYKEHHH TOBBIIIEHHOTO YPOBHA
OTBETCTBEHHOCTH TPH MPOESKTHPOBAHUN MOXKET OBITH MPUHATO pPEIIeHHe O MPOBEACHUU HCIBITAHUN TPYHTOB
CBasIMU Ha CTa/INV MWHKEHEPHO-TEOJIOTHIECKUX U3BICKaHUH.

Jia cTamuu MHXEHEPHO-TEOJIOTHYECKUX HW3BICKAaHWN OIpeNeleHne HecyIled CIIOCOOHOCTH TPYHTOB
CBasIMH PEKOMEHYETCS MPOBOJIUTH:

a) 3TaJJOHHOM CBaei

- BIABIMBAIOLIEH HArpy3Kol - HE MEHEe WIECTH UCHBITAHUNH JUIsI KaXAOro XapaKTEPHOIO
reoJIOrHUeCcKOro pa3pesa;

- BBIICPTHBAIONICH W TOPU30HTATLHON (MIPU 3HAYUTEIBHBIX BBIICPTUBAIOIINX HATpy3KaxX W HaJUYUH
CHJILHOIYYHHUCTHIX TPYHTOB, a TAKXKE B CCHCMHYECKUX pailoOHaX M HAIMYUU 3HAYUTENIBHBIX TOPU30HTATBHBIX
Harpy30K) He MEHee JIBYX MCIBITAaHU];

0) HaTypHOU cBaei
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- BJABJIMBAIOIIEH HATPY3KOH - HE MEHEE IBYX MUCHBITAHUN TSI KaXKIO0T0 XapaKTEPHOTO T€0JIOTHIECKOTO
paspesa;

- BBIJICPTUBAIOIICH W TOPU3OHTAIHHON - HE MEHEE OJHOTO MCITHITAHWS.

Ha cragmm cTpouTensCcTBa KOHTPOJBHBIE WCHBITAHUS YCTPOCHHBIX CBall C MENbI0 IPOBEPKH
COOTBETCTBHA HECYIIEH CIIOCOOHOCTH TPYHTOB PACUETHBIM Harpy3KaM, YCTAHOBIEHHBIM B IPOEKTE CBAHOTO
(hyHImaMeHTa, peKOMEHYEeTCs POBOANTD B 3aBUCUMOCTH OT OOIIEro YKcia CBali B CBaifHOM moJjie (pyHmaaMeHTa:

- BIaBIMBaroniel Harpyskoi: 10 200 cBait - aBa ucneitanus; 200-1000 caii - 1% uwncna caii; OGosee
1000 cgaii - 0,5% 4mcna cBaii, HO He MCHEE JICCATH MCIILITAHMIA;

- BBIJICprUBatoNiel u ropuszontaibHoii: 10 2000 cBaii - aBa ucnbiTanus; 6onee 2000 craii - 0,1% uucna
cBail.

7.2.12 Konn4ecTBEeHHYI0 OLEHKY XapaKTepHUCTUK MEXaHHYECKHMX CBOWCTB M HECyIIEH CHOCOOHOCTH
OCHOBAHHI CBail B MHOTOJIETHEMEP3JIBIX TPYHTAX MO JAaHHBIM CTATHYECKOTO 30HAUPOBAHUS IIPOBOIST COTIIACHO
npuroxeHnto J1 Ha OCHOBE OSMIIMPHYSCKUX MM  TMOJIYIMIMPUYECKHX 3aBHCHMOCTEH  (Tabunuin),
YCTaHABJIMBAEMBIX B PE3YJIBTATE KOPPEIAIIMOHHO-PETPECCHOHHOTO aHAIN3a JAHHBIX MapalIeTbHBIX UCITBITAHUH
TPYHTOB IPSIMBIMHA METOJaMH U METOJIOM CTAaTHIECKOTO 30HIUPOBAHWIS.

7.2.13 Hecymuryto cnocoOHOCTb OCHOBaHHS CTONO4YaTOro (pyHIAMEHTa, HAarpy>KEHHOTO BHEIEHTPEHHO
CKUMAIOIIEH HArpy3KOH, TOMycKaeTcsl onpeaessTh B coorBeTcTBruU ¢ TpeboBanusamu Cl1 22.13330. IMpu stom
AKCUEHTPUCUTETHI MPUIIOKEHUS paBHOACHCTBYIOIIEH BCeX HArpy30K Ha YPOBHE MOJOUIBEI (DyHIaMEHTA CIIEeyeT
ONpeNeNsaTh C Y4YETOM CMEp3aHusi rpyHTa ¢ OOKOBOW MOBEPXHOCTHIO HIDKHEH CTYNEeHU (yHIaMEHTa II0
¢dopmymnam:

e =(M -M )/F; (1.12)
e, =(M -M )IF, (7.13)

rae ea n eb - COOTBCTCTBCHHO 3KCHCHTPUCUTCTHI IMPUIIOKCHUSA paBHO,I[eIZCTByIOI.LICfI BCCX HArpys3ok

OTHOCHTEIHHO OCeH MPSIMOYTOIBHON MOAOMIBH! (DyHIAMEHTa CO CTOPOHAMH a U b, M;
M u Mb - MOMEHTBI BHEIIIHUX CHJI OT PaCUETHBIX HArPy30K OTHOCUTENBHO TeX e oceit, KH - M;
a

F - pacuerHas BepTukanbHas Harpyska, KH, oT coopyeHus Ha OCHOBaHUe, BKIIOYast Bec (QyHAaMEHTa
U TPYHTA, JISKAIIEro Ha ero yCTyIax;
M - wacte MomeHTa BHeuHMX cuii, KH'M, BOCHpHHHMaeMas KacaTeIbHBIMH CHIAMH CMEp3aHHS
a

MHOT'OJIETHEMEP3JIOTO TPyHTa C OOKOBBIMM ITOBEPXHOCTSIMM HIDKHEH CTymeHH (yHAaMeHTa BBICOTOH /1 u
p

BBIYHCIsIEMas 10 opMyIre

M f:’Yt’YCRafhpab’ (714)

a

T y My - 00603HaYeHns T€ Ke, yTo B hopmyne (7.2);
R .- pacueTHOE CONMPOTUBIICHHE MEP3IIOr0 IPyHTa CBUIY, KIla, mpuHUMaeMoe 1o 7.2.3.
[Ipu skcueHTpHCUTETE HArpy3KW OTHOCHUTENIFHO OJHOW OCH (yHJaMeHTa (eb=0) nomyckaercs M,

kH-M, onpenensats o Gopmyiie

Maf:YthRafhpa(b+075a); (7 1 5)

TJIe a - CTOPOHA MOJIONIBBI (PYHAaMEHTa, apajieNbHas IUIOCKOCTH ACHCTBHS MOMEHTA, M.

7.2.14 Pacuer cBaifHbIX ()YHIAMEHTOB Ta JACHCTBHE FOPH30HTAIBHBIX HArpy30K (CHJI W/MIXM MOMEHTOB)
W BO3JCHCTBHH (TEMIEpaTypHOrO pACHIMPEHUS POCTBEPKA M IIp.) CIEAyeT MpPOU3BOJAUTH C YYETOM
WH)KEHEPHO-TEOKPUOIOTUIECKAX YCIIOBUH W COBMECTHOH paboOThl CBaii M TPYHTOBOI'O OCHOBaHUS C
HCIIONb30BaHUEM allPOOHMPOBAHHBIX I€OTEXHUUYECKHX MporpamMM. PacdyeTHas cxema NOJDKHA COOTBETCTBOBAThH
tpeboBanmsam nyHkTa 7.1.2 CII 24.13330.2011. MeToauKka pacyeTa I0JKHA YUYUTHIBATH BIAMSHHE IIPOI0JIbHOM
CHJIBI Ha U3I'HU0, a TaKXKe MTONEPEUYHbIX CHII U AeopManunii Ha MPOJOIBHOE C)KAaTHE CTBOJIA CBAH.

BsaumoneiictBue cBam ¢ IpyHTOM (10 OOKOBOH IOBEPXHOCTH M HIDKHEMY TOpIy) HOITyCKaeTCs
YUUTHIBATh C MMOMOILBIO HEIMHEWHBIX KOHTAKTHBIX 3JIEMEHTOB (KOHTAaKTHOM Mozenu). Ilpu maneix (ynpyrux,
JUHEHHBIX) JeQopMalMsIX >KECTKOCTh KOHTaKTHOTO JJIEMEHTa [OJDKHA COOTBETCTBOBATH CTaHIAPTHBIM
neGopMalMOHHBIM XapakTePUCTUKaM TpyHTa (MoIyib nedopmaruii, kodddunuent Ilyaccona). [Ipounocts u
acTuyeckue aedopMaiuu, TpyHTa (KOHTAKTHBIX SJIEMEHTOB Y OOKOBOW MOBEPXHOCTH CBau M MO €€ HIKHUM
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TOPIIOM) CJIEJyeT pacCUMTHIBATH C NMPHMEHEHHWEM YCIOBHS MpeAelbHOro paBHoBecus Kyiona-Mopa. Ilpu
pacuere CBaWHBIX TPYMI XapaKTEPUCTUKA KOHTAKTHBIX D3JEMEHTOB CIEIyeT ONpeleisTh C yYeTOM
B3aMMOBIIMSIHUS MEXy CBasIMH 4epe3 IPYyHT.

Jns  pacueToB CBaHBIX (YHIAMEHTOB COOPY)KEHHH HOPMAajbHOTO YPOBHS OTBETCTBEHHOCTH
JOMYCKaeTcs NPUMEHEHHE JIMHEHHBIX KOHTAKTHBIX OJJIEMEHTOB IIPHU YCJIOBHHM IIPOBEAEHHS pacdera II0
npunoxeHuto B CIT 24.13330.2011 ¢ yd4YeToM WHXEHEPHO-TEOKPUOJIOTHMYECKUX YCIOBHHA COTIACHO
npunoxenuto XK.

7.2.15 Pacuer (yHIAaMEHTOB, BOCHPMHHMAIOMIMX 3HAYUTEIbHBIE TOPU3OHTANBHBIC YCHIIMS, CIEIyeT
MPOU3BOJUTH Ha IJIOCKHI CIBHUT B COOTBETCTBHU ¢ TpeboBanusimu Cl1 22.13330.

7.2.16 Pacuer ocHOBaHMI IO BTOpOW TpyNNE TPEACNbHBIX COCTOSHUHM (IO JIedopmarusim)
MPOU3BOIMTCS HCXO/S U3 YCIOBHS

8,.<8 s (7.16)

rie s - Aehopmarus MIacTHYHOMEP3JI0r0 OCHOBAHKS 1101 HATPY3KOH OT COOPYXKEHHS, ONpeenseMas

cormacuo 7.2.17 u 7.2.18;
s - TPEAeNbHO JomycTHMas JeOpMalys OCHOBAHWS COOPYXKCHHS 33 DAaCUCTHbI CPOK ero

9KCIUTyaTanuu, onpeaensercs coracHo CI 22.13330.

7.2.17 Ocanku ocHOBaHWU (YHIAMEHTOB, BO3BOAMMBIX Ha IUIACTUYHOMEP3JIBIX TPYHTax, CIEAyeT
OTIPEEISTh:

a) Ui JICHTOYHBIX M CTONOYaThix (yHmameHToB - B cootBerctBuu ¢ Cl1 22.13330, npumensis
pacueTHYI CXeMy B BHJE JIMHEHHO-1e)OpMHpPYyEeMOro MOJYNPOCTPAHCTBA WJIH JHHEHHO-IEPOPMUPYEMOTO
CJI0SI KOHEYHOU TOJIIIIUHBI;

0) MId OMWHOYHBIX CBAaWHBIX (DYHIAMEHTOB - 1O JAHHBIM IIOJIEBBIX WCIBITAHUN CBall CTATHIECKOM
BJIaBJIMBAIOIICH HArpy3KoW, a Uil KyCcTOB WJIM Tpymm cBaii - cormacHo CI1 24.13330 ¢ wucnonb3oBanueM
PACUETHBIX CXeM, OCHOBAHHBIX Ha MOJICITH IPYHTA KaK JIMHEHHO-1e(OPMHUPYEMOH CPEIIBL.

PacuetHbie  nmehOpMAalMOHHBIE XapPAKTEPUCTHKH  MJIACTUYHOMEP3IBIX TPYHTOB (KO3 HIIMEHT
CKUMACMOCTH m_ MM MOAy1b Aedopmauun E) ciepyer NPHHAMATB 1O JAHHBIM KOMIPECCHOHHBIX

UCIBITAHUN TPU PACYCTHOM TeMIlepaType TpyHTa, yCTaHaBiuBaeMoil mo dopmyrne (7.8), a Takke 1o
pe3ynabTaTaM TMOJEBBIX CTATHUCCKUX MCIBITAHUNA TUIACTUYHOMEP3NBIX TPYHTOB MOJACISIMH (PYHIaMEHTOB
(mrTaMnamu, CBasiMH) U CTATHYECKOTO 30HAUPOBAHMS B COOTBETCTBUU ¢ NPUITOXEHUEM J1.

7.2.18 Ocanku OCHOBaHHMIA, CIIOKEHHBIX CHIIEHOIBINCTEIMEA TPYHTAMHU U TIOJI3EMHBIMHU JIbJIaMH, & TAKIKE
B CIIydasx 3arpyXeHus (QYHIAMEHTOB IPH TEMIIEpaType T'PYHTOB OCHOBAHUS BBIIIC PACUYCTHBIX 3HAYCHHUIA,
MPUHATBIX JUIA YCTAHOBHUBIIETOCS OSKCIUTyaTallMOHHOTO pekuma (7.2.5), cieayeT ompeaeistb € y4eTOM
U3MEHEHUS 1e()OPMAITMOHHBIX XapaKTEPUCTHK TPYHTOB B 3aBUCHMOCTH OT TEMIIEPATyphl U BPEMCHH, a TAKKE
Pa3BUTHSA TUIACTHYUSCKUX JehopMaliyii Jba, COrjlacHO ykazaHusM 8.8 u npunoxeHus W.

7.3 PacueT ocHOBaHUIi M (pyHIAMEHTOB NPHU UCIOJIb30BAHUM MHOT0JIETHEMEP3JIbIX TPYHTOB 110
npuHuuny II

7.3.1 Pacuer ocHOBaHWMH M (QYHIAMEHTOB IO TIEPBOW TPYyTIIE MPEISIBbHBIX COCTOSHHUN (10 Hecylen
CIIOCOOHOCTH) CIJIEyeT MPOBOJMTH Ul (YHIAMEHTOB MEJKOTO 3aJ0KEHUS B COOTBETCTBUH C TPEOOBaHUSIMHU
CI 22.13330, misa cBaiiHBIX (yHIAMEHTOB - B cooTBeTcTBUHM ¢ TpeboBanusimu CI1 24.13330, ¢ yuerom
7.3.15-7.3.17.

NMpumeyaHue - PacueTHbie COMPOTUBIICHHS OTTASBILUX HJIM OTTaUBAIOUIMX TPYHTOB BJOJIb OOKOBO
MOBEPXHOCTH cBai, mpuHuMaemsie o Cl1 24.13330, cieayer npuHUMATH C MOHMWKAIOIMMHU K03 duimeHramu
coriacHo rpvmMeyanuio 2 (7.2.2).

7.3.2 Pacder ocHOBaHMH IO BTOpPOW TpyNIle TPEACNBbHBIX COCTOSHUI (10 nedopmainusM) clieayer
MPOU3BOIUTH C YIETOM COBMECTHOH pabOThl OCHOBAHUS U COOpYXeHHs. Pacuer ocHOBaHUit 10 nedopmartisim
0e3 ydera COBMECTHOW pabOThl OCHOBaHHS W COOPYXKEHHS JIOMyCKAeTCsl BBIMOJHATH B  CIy4YasX,
npeaycmotpernsix ClT 22.13330, a rtarxke i BhIOOpa MPUHIMIIA HCIIOJIb30BAHUS MHOTOJCTHEMEP3IIBIX
IPYHTOB B Ka4eCTBE OCHOBAHUIT M HEOOXOAMMBIX MEPOTIPHUITUHN TS yMEHbINECHHS AehopManii OCHOBaHHS.

7.3.3 PacyeTsl OTTaMBAKONIIMX OCHOBAHWI MO AehopManusM HEOOXOAUMO MPOU3BOIUTH B IMpeaenax
PACYETHOM T1yOMHBI OTTAUBAHMS IPYHTOB B OCHOBAHHMH COOPYKCHNS 3a 3a/IaHHBIN CPOK €r0 dKCILIyaTalH / ¢

Y4Y€TOM pa3BUTHA 30HBI OTTAUBaHUA BO BPEMECHU.
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PacuetHyio riyOMHY OTTaWBaHUsi TPYHTOB B OCHOBAaHHH COOPYXKCHHSI CIICIyeT OINpPEACIiTh Ha
OCHOBaHMHM pacyeTa TEIIOBOIO B3aWMOJCHCTBHUSI COOPYXKEHHS C MHOTOJICTHEMEP3IIBIM TPYHTOM C y4YETOM
(bOpMBI, pa3MEpOB U TEIUIOBOTO PEXHUMA COOPYKEHHUS, TEMIIePaTypbl U TEIUIO(PHU3NUECKUX CBOMCTB I'PYHTOB
OCHOBaHHSI.

Jli1st IpocThIX 10 (hOpME COOPYKEHHI ¢ PAaBHOMEPHOU IO IUIOIIAIH TEMIIEPaTypoii, B TOM YUCIe IS
3aryOJICHHBIX COOPY)KCHHii, pacueTHYI TIIyOWHY OTTamBaHHs TPYHTOB B MX ocHOBaHuM H momyckaercs
ompeeNsATh o NnpunoxeHunio K.

7.3.4 PacueT ocHOBaHHM 10 Aeopmarusam Oe3 yuera COBMECTHON pabOThl OTTAaMBAIOIIETO OCHOBAHHMS H
COOPY)KEHHMS CIIeyeT IPOU3BOIUTH UCXOISI U3 YCIOBUS

5<S (7.17)

rze s - ocajka ocHoBaHUs (DyHIaMEHTOB (coBMecTHas Aedopmanys OCHOBaHHS W COOPYKEHUS IpH
OTTaMBaHUM TPYHTOB B MpOILECcCe HKCILTyaTallui COOPYKEHHS MO BO3JACHCTBIEM COOCTBEHHOI'O Beca ITpyHTa H
JOTIOJTHUTENILHON HArPY3KH OT COOPY>KEHHS B TIpejiesiaX pacueTHOH riryOuHbl oTTanBanus H);

§ - TIpeJeNIbHOE 3HAYCHHE OCAJIKH OCHOBAHMSA ¢yHmamenTa (COBMeCTHOU AeopManny OCHOBAHUS H

coopysKeHus), ycranapauBaemoe corsiacuo Cl122.13330, a mis moctos - CI1 35.13330.

7.3.5 Pacuet ocHOBaHMiA ¥ (YHAAMEHTOB IO AehOopMaLUsAM C YIETOM COBMECTHOM padOThl OCHOBAHUS
U COOPYKEHHS IO TEePBOM TPYIIE MPEleNIbHBIX COCTOSIHUN Ha BO3JCHCTBUS, BBI3bIBAEMbIC HEPABHOMEPHBIMU
0CaJIKaM{ OTTAaWBAIONIETO OCHOBAHHMS, CIIETyET MPOBOJIUTH UCXOJISl M3 YCIOBHS

F<tu

7.18
vy, 718

rae Ff - PAaCUYCTHBIC YCHJIUA, BO3HHUKAKOIIHUEC B JJIIEMCHTAX KOHCTPYKLII/Iﬁ COOPYKCHUA IIpHU

HCPAaBHOMEPHBIX OCaJKaX OTTAMBAIOIICTO OCHOBAHMA,
F @ MPEACIbHBIC 3HAYCHUSA COITPOTUBJICHUA JIEMEHTOB KOHCTPYKIIUH COOPYIKEHUS, paCCUUTBIBAEMBIC

10 HOpMaM IPOCKTHUPOBAHMSI COOTBETCTBYIOIIUX KOHCTPYKIIHIA;
- K09 (UIMEHT YCIOBUH PabOThI CHUCTEMBI "OCHOBAHHE-COOPY KEHHE", MPUHUMAEMbBI pPaBHBIM
Ve

1,25;
Y, - kod(hpumEeHT HAMEKHOCTH IO HAa3HAUCHHUIO COOPYKCHHMsI, IPUHUMAaeMbIi paBHbIM 1,2, 0,95 1 0,9

COOTBETCTBEHHO JIJISl COOPY>KEHHI MOBBIIIIEHHOTO, HOPMAJILHOTO ¥ MMOHMKEHHOTO YPOBHEH OTBETCTBEHHOCTH.

Pacuer ycunuii B aneMenTax QyHIaMEHTHBIX KOHCTPYKIIMH W PEAKTUBHBIX JIABICHUI TPYHTOB CIIEAYET
BBIIOJIHATh UHUCJICHHBIMA METOJaMH Ha OCHOBAaHMU YPAaBHEHUIl CTPOUTEIBHOM MEXAHUKH C Y4YETOM
3aBUCHUMOCTEH PEaKTHBHBIX [aBJIEHHMH OT HEPaBHOMEPHBIX OCAJOK OCHOBaHMA. [Ipum 3TOM oOTTamBaroiiee
OCHOBaHHE JOMYCKAETCA paccMaTpuBaTh KaK JIMHEHHO-IeQOPMHUPYEMBI CIIOH KOHEYHOH TOJIIHHBL.
Jonyckaercs NpUMEHSTh APYTHe pacyeTHbIE CXEMBbI, B TOM YHCIIE C UCIIOJIb30BAHUEM BEPOSTHOCTHBIX METOIOB
pacuera, Y4YMTHIBAIOIIMX CTATHCTHYECKYI0 HEOJHOPOAHOCTH OCHOBaHMA. IIpu pacdere OCHOBaHUH U
¢byHIaMeHTOB 1o AedopManyaM cpelHee AaBJICHUE HAa OCHOBAHHUE IMOJ MOJOMIBON (yHIaMEHTa OT OCHOBHOTO
COYETaHHs HArpy30K HE JOJDKHO NPEBBIIIATh PacueTHOro MJaBJICHUS Ha OCHOBaHHE R, ompenensemoro B
cootBercTBuu co CI122.13330 no pacyeTHbIM XapaKTePUCTHKAM OTTaUBAIOIIMX IPYHTOB.

7.3.6 Ocanxy OTTauBAIOIIETO B MPOLIECCE IKCIUTYaTallUN COOPYKEHHsSI OCHOBAHMSI CIIEIYET ONpEeesiTh
o hopmyiie

s=sth+sp, (7.19)

rae s, - COCTAaBIAIONIAs OCAAKH OCHOBAHH, 00yciOBIICHHAs JEHCTBHEM COOCTBEHHOTO Beca

OTTaMBAIOIIETO TPYHTA, Onpeaesiemas mo 7.3.7;
§, - COCTaBISIOMIAs OCA/IKK OCHOBAHMUS, 00yCJIOBJICHHAS JOMOJHUTEIBHBIM JIaBJICHUEM Ha TPYHT OT

JICUCTBUS Beca COOpYKeHHs, onpeersemas no 7.3.9.
7.3.7 CoCTaBIAIONIYIO OCAJKH OCHOBAHHSA S, , M, CIICIYeT ONPELNATH 10 thopmye
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n

S~ Z (Ath it O )hi , (7.20)

i=1

T/Ie N - YMCIIO0 BBIACIIEHHBIX TPH pacdeTe CII0EB IPYHTA;

Ath, um, . - KO((HUIMEHT OTTAMBAHKS, JOTH CAMHHUIBL, U KOdQQHUIHEHT cxkuMaemocTH, KIla™,
J J

i-r0 CJI051 OTTAaMBAIOILETO TPYHTA, IPUHUMAEMbIE [0 IKCIICPUMEHTAILHBIM JaHHBIM COTIacHo 7.3.8;

G,,; - BEPTHKAIILHOE HAIPSIKCHHE OT COOCTBEHHOIO Beca IPyHTa B CEpelHHE i-ro ciost rpynra, klla,

zg,

ornpeaeIsaeMoc pacu€ToM i FJ'IY6I/IHI>I Z OT YpPOBHA INIAHUPOBOYHLIX OTMCTOK C YYC€TOM B3BCIIHMBAIOLICTO
i

JICHCTBUS BOJIBL,
h. - TONIIWHA 1-T'O CJIOS OTTAWBAIOIIETO TPYHTA, M.
1

I'IpVIMeHaHMe - BBBCIHI/IBB,}OH_IGG ,I[eﬁCTBHe BOJbI IIpU OMPCACIICHUN Sth CICAYCT YUYMTHIBATH IJIA

BOJOIIPOHUIAEMBIX I'PYHTOB, 3aJICTAIOIINX HMKE paCUCTHOI'O YPOBHA IMOA3EMHBIX BO/, HO BBIIIC BOAOYIIOpA.

7.3.8 Koaddwuimentsl oTTanBaHus Am M CKHUMAaEMOCTH OTTaHBAIOWIEro TIPYHTA § = ClEIyeT
yCTaHaBJIUBATh 110 Pe3yJIbTaTaM I0JEBBIX UCIBITAHUN MEP3JbIX IPYHTOB ropsiyuM mrtaMnoM. Eciau 3Hauenus A4
, ¥ M TONYYEHBI IO JAHHBIM J1aDOPATOPHBIX HCIBITAHUH IPYHTOB, TO HX PACUCTHBIC 3HAYCHHS MPH
OIPE/IC/ICHNH 0CaJIOK OTTANBAIOIIEr0 OCHOBAHMNS CIIC/ET YMHOXKATh Ha MONPABOYHBIN KOO uHeHT k=1+ A1
> THe Al PasHOCTb MEXIY CyMMApHOi JIBIAUCTOCTBIO i-r0 CIIOSL TPYHTa M JIBANUCTOCTBIO HCIBITAHHOIO

o0pasua, B3SATOrO M3 3TOro cios. JlomyckaeTcss BBOAMTH TONPABKU 32 HEMOJHOE CMBIKAHUE MaKpOIop H
HaOyXxaHHe OTTauBaIOIIETO TPYHTA, €CIIH ATO MOATBEPKICHO IKCIIEPUMEHTAIBHBIMU JAHHBIMU.
7.3.9 CocTaBisioulyl0 OCaJKHM OCHOBaHUSA s, M, Tpn pacueTHOH cxeMe B BHIE

HHHGP'IHO—I[C(l)OpMpreMOFO CJI0SI KOHEUHOM TOJIILINHEI CICOYCT OIPCALIATDH 110 (bOpMy.]'Ie

s,=abk, Y my k() L 721)

i=1

I p - IONOIHUTENEHOE BEPTUKAIEHOE ABICHHE Ha OCHOBAHHE O] noomBoi pynaamenTa, klla;

b - mupuHa NoJOMIBH PyHIAMEHTA, M;
kh - Ge3pa3MepHbIi KOAPPUIUEHT, ONpeaesieMblii mo Tabnvue 7.6 B 3aBUCMMOCTH OT OTHOIICHHUS

z/b, TAE z - paccTOSHWE OT MOAOLIBHI (hyHIAMEHTa A0 HWKHEH TIpaHHUIbl 30HBI OTTAUBAHUS WM KPOBJIH
HEIPOCAI0YHOIO IIPY OTTAaUBAHUU I'PYHTA, M;

m .- KOA(PGUITMEHT CKUMAEMOCTH 1-TO CJI0s TPYHTA, klla™;

k“i - ko3¢ duIeHT, onpeaenaseMsiii mo Tabnuue 7.6 B 3aBucHMMOCTH OT OTHOIeHus z/b, raue z -

paccTOsIHUE OT ITOIOUIBHI (DyHAAMEHTA 0 CEPEIUHEI i-TO CII0S TPYHTa, M;
ki u ki - K03(GHUIHECHTBI, OnpeenseMble 1o Tabnuue 7.7 B 3aBUCUMOCTH OT OTHOIICHHH a/b, Zi/b "

z ]/b, I7€ Z M Z | - PACCTOSHHE OT TIOJOMIBEI (dhyHIaMEeHTa COOTBETCTBEHHO JI0 ITOOIIBEI M KPOBIIH 1-TO CJIOS

TPYHTa, M.

NMpumeyaHue - Pacuer pasBuUTHA OC3JOK OTTAaWBAIONICTO OCHOBAaHUS BO BPEMEHH CIEAYET
MIPOM3BOANTH TI0 CKOPOCTH TPOTAMBAHHUA TPYHTOB TOJ COOPYKCHHEM, ONPEAENSeMON TeIUIOTEXHUYECKIM
pacdeTom.

Tao6nwuua 7.6
z/b kh Koadpunuent kyy . JU1st TPYHTOB
KPYITHOOOIOMOY- MECYaHBIX U CYTTTHHKOB TJTHH
HBIX cynecei
0-0,25 1,35 1,35 1,35 1,36 1,55
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0,25-0,5 1,25 1,33 1,35 1,42 1,79
0,5-1,5 1,15 1,31 1,35 1,45 1,96
1,5-3,5 1,10 1,29 1,35 1,52 2,15
3,5-5,0 1,05 1,29 1,35 1,53 2,22

5,0 1,00 1,28 1,35 1,54 2,28
Tabnuua 7.7
z/b Koaddumment k mpu a/b
1 1,4 1,8 2,4 3,2 5 10
0 0 0 0 0 0 0 0

0,2 0,100 0,100 0,100 0,100 0,100 0,100 0,104
0,4 0,200 0,200 0,200 0,200 0,200 0,200 0,208
0,6 0,299 0,300 0,300 0,300 0,300 0,300 0,311
0,8 0,380 0,394 0,397 0,397 0,397 0,397 0,412
1,0 0,446 0,472 0,482 0,486 0,486 0,486 0,511
1,2 0,449 0,538 0,556 0,565 0,567 0,567 0,605
1,4 0,542 0,592 0,618 0,635 0,640 0,640 0,687
1,6 0,577 0,637 0,671 0,696 0,707 0,709 0,763
1,8 0,606 0,676 0,717 0,750 0,768 0,772 0,831
2,0 0,630 0,708 0,756 0,796 0,820 0,830 0,892
2,5 0,676 0,769 0,832 0,889 0,928 0,952 1,020
3,0 0,708 0,814 0,887 0,958 1,011 1,056 1,138
3,5 0,732 0,846 0,927 1,016 1,123 1,131 1,230
4,0 0,751 0,872 0,960 1,051 1,128 1,205 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 S MPU MPEIBAPUTEIHHOM OTTAMBAHWU WIIM 3aMEHE JIbJUCTBIX TPYHTOB J0
TITyOUHBI hb , JUI YMCHBIICHHS nedopmariuii ocHoBanus (6.4.2), a TakKe B ClIydasx, KOrja CJI0H Ce30HHOIO

MIPOMEP3aHHSI-OTTAUBAHUS HE CIIMBACTCS C MHOT'OJISTHEMEP3IIBIM TPYHTOM, CIIEIYET ONPEAEIISATh 1o GopMyIie

rae s
P,

th

S=sp’th+sk1 o (7.22)

- OCaJkKa YIUIOTHCHHA IPEABAPUTCIIBHO OTTAAHHOI'0, 3aMCHCHHOI'0O HJIN €CTCCTBECHHOI'O

HEMEP3JIOTO CJIOSI TPyHTa TOJIITUHOM hb , Hox BO3JICICTBHEM BECa COOPYKCHHS, OmpenensieMas B

coorsercteuu ¢ Cl122.13330;

Sad - JOIOJIHUTEJIbHAA OCaJlKa OCHOBAaHUA IIPHU OTTaWBAHWUW MHOTOJICTHEMEP3JIBIX I'PYHTOB B ITPOLECCE

IKCIUTyaTallid COOpYKeHus, onpenensieMas mo popmyrie (7.20) aist uaTepBana riayouH d -h

b,th’

rIe dth -

pacueTHas rinyOWHa OTTaMBaHUSI TPYHTA, CUMTAs OT YPOBHS IUIAHMPOBKM TOA 3[JaHHMEM, ycCTaHaBIHMBaeMas
TEIUIOTEXHUYECKUM PacyeToM 1o Npunoxenuto K.
I'myOuHy npenBapuTeNbHOTO OTTAaMBAHWS WM 3aMEHBl TPYHTOB OCHOBAaHMA hb 4 crenyer

24.01.2025

Cuctema F'APAHT

27



https://demo.garant.ru/document/redirect/71706442/0

Csoga npasun CI 25.13330.2020 "CHwuI 2.02.04-88 OcHoBaHWA U hyHOAMEHTbI Ha BEHHOMEP3rbIX rpyHTax"

YCTaHaBJIMBATb UCXOAA U3 YCJIOBUMA

+ .
S Saa<S (7.23)
TIe s - IPEICITBHO JOMYCTHMAst JUIsl JAHHOTO COOPYXKCHHS OCa/IKa OCHOBAHHSI, IPHHUMAEMAst 110 7.3.4

7.3.11 Kpen ¢yHnamenTa i Ha OTTaMBaIONIEM OCHOBAaHHH, BBI3BAHHBIM BHEIICHTPEHHBIMU HArpy3KaMHy,
HCPAaBHOMCPHBIM OTTaMBAaHUEM MW HCOOAHOPOAHOCTHIO I'PYHTOB, @ TAKKE BJIWAHHUCM OJIU3KO0 PacCIioJIOKCHHBIX
(hyHIAMEHTOB, CIEAYET ONMPEACIIATh 10 GopMyIIe

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

TAes WS, - 0CaJKa KpacB dbyHIamMenTa;

b - pasmep dhyHaamMenTa B HanpaBICHUN KpeHa.

7.3.12 Pacyer THOKMX JIEHTOYHBIX (YHIAMEHTOB Ha OTTAMBAIONIMX B IIPOIECCE DKCINTyaTaIlHH
COOPYXKCHHSI TPYHTaX HEOOXOJMMO IMPOU3BOJUTH C Y4YETOM NEPEeMEHHOW Mo JMHe (yHIaMEeHTa OCaJKH
OCHOBaHWUsI, 00YCJIOBICHHOW HEPaBHOMEPHBIM OTTAaHBAHWEM TPYHTOB MOJ| cOOpykeHHeM. [Ipu ompeneneHuu
PEaKTHBHBIX JIABJICHWH OTTAMBAIONICTO0 TPYHTA Ha MOAOMBY (yHIAMEHTa JOMYCKAeTCs pPacCMaTPUBAThH
OTTaWBAIOIIMHA TPYHT KaK JIMHEHHO-Ie()OPMHUPYEMOE OCHOBAHHE, XapaKTEPU3yeMOE MEPEMEHHBIM 10 JTHHE
¢dbynaamenTa K03()HUIIMEHTOM OCTENH.

7.3.13 Ocaxgky s cBaifHBIX (YHOAMEHTOB W3 BHUCSYMX CBad, NOTPYKEHHBIX B MpeIBapUTEIBHO
OTTasHHbIC T'PYHTHI, B TOM YHCJE NPU UX JIOKAILHOM oTTauBanuu (6.4.3), ciiemyer ompeaensiTh, Kak JUis
yCIOBHOTO (yHIaMeHTa, TPAaHHUIBI KoToporo mpuHumarotcs coriacHo Cl1 24.13330. Tlpu stom crieayer
YUUTHIBATh BO3MOXKHOCTH TPOSIBIICHHUS OTPUIATENILHBIX (HEraTUBHBIX) CHJI TPEHUS MO MEPUMETPY YCIOBHOTO
(dyHIaMeHTa WK 10 TOBEPXHOCTH OTAETbHBIX cBail (7.3.16), a Takxke Bo3JeHCcTBUE TOPH30HTAIBHBIX YCHITHHA
Ha QyHIAMEHTHI B iepr(epuiiHBIX YacTsIX 30HbI OTTAUBAHUSI.

7.3.14 Pacder cBaif-cTOEK IO HECYIIEH CHOCOOHOCTH NPH ONMUPAHWHM WX Ha CKaJIbHBIC WIH JPYTHE
MAJIOC)KUMAEMbIE TPU OTTAUBAHWUH TPYHTHI CIICAYET POU3BOIAUTEL HCXOS U3 YCIOBHSI

Fu
FSY_k Vplheg 5 (7.25)

rae F - pacueTHast Harpy3ka Ha cBaro, kKH;
F - "ecymast ciocoOGHOCTh OCHOBAaHUS OMHOYHOM cBau, KH, onpenensemast mo 7.3.15;
u

¥, - KOODOHUMCHT HAJIEKHOCTH, IPHHUMACMBIN B COOTBETCTBHH C CIT 24.13330 B 3aBHCUMOCTH OT

BHJIa COOPYXKEHHsI, KOHCTPYKIIMH (YHIAMEHTOB M MPHHSITOTO CIIOCO0a OMpeAeNeH s] HEeCYIel CIoCOOHOCTH
CBaM;
Y " KO3 UIMEHT yclIoBHH pabOTHl TPyHTa 1O OOKOBOW IMOBEPXHOCTH CBail B Mpeaenax 30HBI

OTIaMBaHMs, ONPEENIIeMbII TI0 ONBITHBIM JaHHBIM C YY€TOM CIIOCOOOB ITOTPY>KEHHUS CBail; B 3arac HaIe)KHOCTH
JIOITYCKAeTCsT TPUHUMATH: szl’l - Ui 3a0MBHBIX W Oypo3a0MBHBIX; szl Uit OypoHaOWBHBIX U

OYpOOITYCKHBIX CBalf C IIEMEHTHO-TICCUAHBIM 3aIlOJHUTEIEM IMa3yXHu Yp:0’9 - sl OypOOITYCKHBIX CBail C

NbUICBATO-TJIMHUCTBIM 3aIIOJTHUTEJIEM IMa3yX;
Fneg - oTpulaTebHas (HeraTuBHas) cuia Tpenus, KH, onpenensemas mo 7.3.16.

7.3.15 Hecyuryto criocOOHOCTh OCHOBAHHUS CBAaU-CTOMKHU F , xH, cnezyer onpezensts mo ¢dhopmynam:

JUTS 3aIIEMIICHHBIX CBai-CTOEK, 3a/1eJIaHHBIX B HEBBIBETPEIIbIH CKaIbHBIH (0€3 C1a0bIX MpOoCIoeK) TPyHT
He MeHee yeM Ha 0,5 M

Fu=(RC nA/Yg)(1+O’4ld/dr); (7.26)
JUIST HE3aIEMIIEHHEIX CBali-CTOEK

[

— (727
Yt (7.27)

F:

u
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rae R - HOPMAaTUBHOC 3HAYCHUC BPEMCHHOT'O COIIPOTUBJICHUA T'PYHTa IIOA HMXXHHUM KOHIIOM CBau
c,n
OJHOOCHOMY CXKAaTHIO B OTTassBIICM BOJOHACBHIIIECHHOM COCTOSHHWU, KHa;

A - IIomanb ONMPaHMA CBaM HA TPYHT, M’, NPHHMMAEMAs I HE3allEMICHHBIX CBaii-CTOEK
CIUIOIIHOTO CEYEeHMs WM MOJIBIX, HWKHHUM KOHEI KOTOPBIX 3aIll0JHEH B Mpeesiax BBICOTHI TPEX JAUaMEeTpOB
0eTOHOM, pPaBHOHM IUIOIIAIU IIONEPEYHOro Ce4eHHs OpyTTo; JUIS 3alIeMIIEHHBIX CBal-CTOEK - IUIOMIAAN
[IOTIEPEYHOTO CEUCHHSI HUKHEH 9acTH (3a0051) CKBaKUHBL

Ve KO3 GUIMEHT HAZEKHOCTH TI0 TPYHTY, IPUHUMAEMBIH: ISl HE3aIIEMJICHHBIX CBali-CTOEK PaBHBIM

1,0, mi1s 3amemMiaeHHbBIX - 1,4;
ld 5 a’r - COOTBETCTBEHHO TJIyOMHA 3aJIeIKM CBaW B CKAJIbHBIH TPYHT U HAHOOJIBIIEE IMOMEPEUHOES

CEUCHUE 3aJICJTAaHHON YacTH CBau, M.

[
d
3uauenue Qaxropa 3arny6naenus 1+0,4 ~/ TpuHMMaetcs He Goree 3.
r
s OKOHYATENBHBIX pAaCYETOB OCHOBAHMM COOPYXKEHUH, a TaKXKe OCHOBAHMM, CII0OKECHHBIX
BBIBETPEJIBIMH, Pa3MsArdacMbIMU, cO CIa0bIMU MPOCIONKAMU CKAILHBIMH TPYHTaMH, HECYIIYIO CIOCOOHOCTD

cBau-cToMku F , CYIe/lyeT IPUHUMATE 110 Pe3yIbTaTaM WCTIBITAHUM CBall CTaTUYECKON HArpy3Koi.

7.3.16 OtpunarensHasi (HETaTUBHAS) CHJIA TPEHUS OTTAWBAIOIICTO TPYHTA MO OOKOBOW MOBEPXHOCTH
CBau ompeensercs o popmyJie

Foe=u, > [, (7.28)

T/Ie U - TIEPUMETP TIONEPEUHOrO CeHeHNs CBaN, M;

fn , - OTpHUIATENbHOE TPEHNe 1-TO CJIOS OTTaMBAIOIIETO TPyHTA 0 OOKOBOM MOBEpXHOCTH cBaw, Klla,
OTIpe/IeTISIEMOE TIO OTIBITHBIM JTAHHBIM; JIOIYyCKAaeTCsl IPUHUMATh PacUeTHBIE 3HAUCHUS fn ;o CI124.13330;

h. - ToNIIMHA i-TO COS OTTAMBAIOLIETO IPYHTA.

7.3.17 Pacuer KOHCTpYKUHMH CBalHbIX (YHJAMEHTOB CIIeIyeT BBIIONHATH B coorBeTcTBHH ¢ CI1
2413330 ¢ y4eToM MH)XEHEPHO-T€OKPHOJIOIMYECKUX YCIOBHH. Pacuer cBaii 1o mpoyHoCcTH u Jaedopmaiism
Marepuaiga MOXET BBIMOIHATCS MO MPUITOXEHNO XK ¢ yd4eToM OTpHIATENbHBIX (HEraTHBHBIX) CHJI TPEHHS
OTTauBAIOIIET0 TPYHTA 1O OOKOBOH MOBEPXHOCTH CBaU Fneg, omnpeaensieMpix 1mo 7.3.16 u ycunauii B CBasix OT

TOPHU30HTATBHBIX HATPY30K U BO3JCHCTBHIMA, ONPEACICHHBIX cortacHo 7.2.14.

7.4 Pacyer ocHOBaHUI ¥ (p)yHIAMEHTOB 10 YCTOHYMBOCTU M IPOYHOCTH HA BO3/1elicTBUE CUJI MOPO3HOI0O
ny4eHust

Hupopmayusi 06 usmenenusix:  Ilynkm 7.4.1 usmenen ¢ 30 urons 2022 2. - UameHeHue N 1
Cwm. npedbidywyto pedakyuro

7.4.1 Pacuer ocHOBaHWI W (YHIAMEHTOB MO YCTOHYMBOCTH W TNPOYHOCTH HA BO3JCHCTBUE CHII
MOPO3HOI'0 MYYEHUs] TPYHTOB CJIEAYET MPOU3BOAUTH KaK JUIsl YCIOBHM 3KCILTyaTallud COOPYXKEHHUS, TaK U IS
YCIIOBHM TIEpHOJIa CTPOUTENIbCTBA, €CIHM M0 Tepedadd Ha (yHIaMEHTHI IMPOCKTHBIX HArpy30K BO3MOXKHO
IIpOMEp3aHUe TPYHTOB CJIOS CE30HHOTO OTTaWBaHHUA (IIPOMEp3aHMs), NMPH MHOTOJETHEMEP3JIbIX TPYHTaX
HECJIMBAOIIETOCS THUMA - TAJIOTO CIIOS CO CTOPOHBI MHOTOJIETHEMEP3IBIX TPYHTOB. B mpoekTe MOMKHBI OBITH
MIPeyCMOTPEHBI MEPONPUATHS TI0 PEJOTBPAIIEHUIO BBITyYNBaHUS (PYHIAMEHTOB B IIEPHOJ] CTPOUTEIILCTBA.

Jis cHUKEHUs KacaTellbHBIX CHJI MOPO3HOTO Iy4YeHHsI OOKOBas MMOBEPXHOCTh CBail U (hyHIaMEHTOB B
CJIOE CE30HHOTO NPOMEP3aHUS-OTTAaUBAHUS JIOJDKHA OBITh TIOKPHITA IMPOTHUBOIYYHMHUCTBIMH CMa3KaMH,
YCTOHYHMBBIMM K MEXaHUYeCKOMY BO3JeicTBHIO. [lJis OypOONYyCKHBIX CBali MHa3yxXxu B CIIOE CE30HHOTO
MIPOMEP3aHUI-OTTAUBAHUS 3aOTHIIOTCA HEITyYMHUCTHIM MaTepruaaoM (CyXoi ecoK | JIp.).

IIpuMenenue 3amoiHeHUs Ma3yX OypOOIYyCKHBIX CBail B CJI0€ CE30HHOTO MPOMEP3aHUS-OTTAUBAHUS U3
[IEMEHTHO-TIECYaHOT0 PACTBOPA JIOMYCKACTCSI IPU PacCu€THOM OOOCHOBAHUH MPEBBIIICHUS YACPKUBAOIINX CHIT
3armyO0JeHHOW B MHOTOJICTHEMEP3JIBIA TPYHT HYacTH CBad KacaTelNbHBIX CHJI MOPO3HOTO ITyYCHHS,
OTIPEICIICHHBIX TI0 TUIOMAAN OOKOBOW TIOBEPXHOCTH JIMJIEPHOUW CKBAKWHBI. 3HAUCHHE PACUCTHON YICIBHOU
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KacaTeNbHON CHJIBI IMy4YeHWs] NPUHUMAETCS COTJIACHO HOPMATHUBHBIM JOKYMEHTaM II0 KOHTakKTy TPYHT -
[IEMEHTHO-TIECYaHbIil pacTBOp. lleMeHTHO-MecHaHblii pPAacTBOP JOJDKEH COOTBETCTBOBATH TPEOOBAHUM,
YCTAHOBJIEHHBIM HOPMAaTHUBHBIMH JOKYMEHTaMH, [I0 MOPO30CTOMKOCTH U BOAOIPOHUIIAEMOCTH U 00ecleunBaTh
CLIETNIEHUE CO CBACH.

7.4.2 YcronumBocTh (pyHTaMEHTOB Ha JEWCTBUE KacaTeNbHBIX CHJI MOPO3HOTO ITyYeHHUS TPYHTOB
CJIEAYyeT MPOBEPSTH MO yCIOBUIO

Yo
Oy F S F, L (7.29)

n

rae T~ pacucTHad yACibHaA KacaTejibHas CUjia IMMy4YCHUs, KHa, MpuHUMacMmasd CorjiaCHoO 743,

A, - mnomanas GOKOBOW MOBEPXHOCTH CMep3aHMs (yHIaMEHTa B HpPEJeNax PaCueTHOH IiyOHHBI

CE30HHOTO TIPOMEP3aHNSA-OTTAMBAHUS IPYHTa, M’
F - pacuernas narpy3ka Ha dyHmament, kH, nmpuanmaemas ¢ kodddurmumentrom 0,9 mo mHambosee
HEBBITOJHOMY COYETAHUIO HATPY30K U BO3JICHCTBHIA, BKIIFOUAs BBIICPTHBAONIIE (BETPOBbIC, KPAHOBBIC U T.I1.);
F_- pacdeTHOE 3HAYCHHME CHIIBI, YICPXKUBAIOWIEH QyHIaMEHT OT BblnyunBanus, KH, npuaumaemoe mo

7.4.4,

b

Y. - KOX(PUIMEHT YCIOBUH pabOThI, MPUHUMAaEMBbIH paBHBIM 1,0;
y, - KOOQQUUMCHT HAaJCKHOCTH 110 HA3HAYCHHIO COOPYXKCHHUS, MPHHUMaeMblil paBHbM 1,1, a s

(dyHIaMEeHTOB ONOp MOCTOB - 1,3.
7.4.3 PacdeTHYIO YIECNBbHYIO KAaCaTEIbHYIO CHIIY MOPO3HOTO ITyYCHHS Ty klla, cieagyer onpenensith

OIIBITHBIM ITYTEM. I[HSI COOpy)KeHI/Iﬁ HOPMAJIBHOT'O M INOHUKCHHOTI'O ypOBHGI\/II OTBCTCTBCHHOCTH 3HAYCHHA T

JIOTyCKaeTcss MpUHUMaTh 1o Tabnuue 7.8 B 3aBUCHMMOCTH OT COCTaBa, BIAKHOCTH M TIIyOMHBI CE30HHOTO
IIpOMEP3aHMs U OTTaUBAHUS TPYHTOB dth.

Tabnwuua 7.8
I'pyHTHI 1 cTETIEHb BOAOHACKHIIIICHUS 3HaueHHS 0 klla, mpu rryOuHe
CE30HHOTO MPOMEP3aHUSA-0TTauBaHUSA d
th’ M
1,0 2,0 3,0

['muHuCTEHIE pU TTOKA3aTeNe TEKyUYeCTH IL>O,5, MECKU MEJIKHE U 130 110 90
MBLIEBATHIE IIPU CTENEHHU BJIAKHOCTH Sr>0,95
['munucteie pu O,25<IL§O,5, MeCKH MEJIKKE U mblieBatsie npu 0,8<S 100 90 70
r50,95, KPYITHOOOJIOMOYHBIE C 3aIOJTHUTENEM (TIMHHUCTHIM,
MEJIKOTIECYaHBIM U TbLIeBaThIM) CBBIIIEC 30%
['muauCTHIC TPH IL§0,25, MIECKH MEJIKHUE W MBUIEBATHIC TIPU 0,6<Sr§0 80 70 50
,8, a TakKe KPyITHOOOJIOMOYHBIC C 3aIIOJHUTEIEM (TJIMHUCTBIM,
MEJIKOTIeCYaHbIM U TbIeBaThiM) oT 10% 1o 30%

MpumeyvaHus

1 [IpuBeneHHBIC B HacTOSIIEH TaOJIHIIe 3HAYCHAS 1 ., OTHOCATCS K TIOBEPXHOCTH o6etonnoro dhbyaaamenTa. s
(yHIAMEHTOB U3 JAPYTUX MaTePUAIOB TaOIMYHBIC 3HAUCHUS 1, I0JDKHBI YMHOKAThCs Ha KO3 GUITUCHT Yo
3HA4YEHUs KOTOPOTO JaHbl B MPUroxeHun B.

2 I[J'Iﬂ HOBerHOCTefI q)YHZlaMeHTOB, MOKPBITHIX CICHUAJIBHBIMA COCTaBaMM, YMCHBIIAIOIIIUMU CHUJIbI CMEP3aHUs,
a TaKXXC IpU MPUMCHCHUUN APYTUX NPOTUBONYUHUHHBIX MepOHpHﬂTHﬁ, 3HA4YCHUC Ty, CJICAYCT IPpUHUMATh Ha

OCHOBAHHHU OIIBITHBIX JAHHBIX, IOJYUYCHHBIX B ITOJICBBIX UJIN J'Ia60paTOpHI>IX YCIIOBUSIX.

KacarenbHble CHIIBI MOPO3HOTO ITyYEHUS OMPEAEIISIOTCS M0 pe3yIbTaTaM IMOJIEBbIX UIIH J1a00paTOPHBIX
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HUCHBITAaHHUH.

KacaTenbHbIE CHIIBI MOPO3HOTO ITyYCHUS, MESHCTBYIONINE HA CBar0 WM (QYHIAMEHT, IO pe3yibTaTam
7a00pPaTOPHBIX UCIIBITAHUN OTPEIEIISAIOTCS CISIYIONUM 00pa3oMm:

a) B KOHIIE 3MMHETO IEpPHOAa CTPOATCS TpadUKyd W3MEHEHHsS TeMIIepaTypbl TPyHTa MO TIIyOWHE IO
rpaHuIbl  (ha3oBBIX MEpexoaoB (IIyOWHBI TpOMEp3aHUs TpyHTa d f). 3HaueHUsT TEeMIEepaTypbl TpyHTa

ONPENENAI0T Ha IUIOLIAJKe CTpPOUTENbcTBA. JlomyckaeTcs ompenensiTh TeMIepaTypy IpyHTa IO IIyOuHe
pacdeTHBIM IIyTEM, B TOM YHUCIIE YACICHHBIMH METOaMH;

0) rpaduk Temmeparypsl pa3OuBaeTCs Ha TPHU ydacTKa: IEPBBIM y4acTOK - OT IIIyOHWHBI IPOMEp3aHus
IpyHTa A0 IyOMHBI, HA KOTOPO# 3aduKCcHpoBaHa TeMiepaTypa MuHyc 1°C; BTOpol y4acToK - OT IIyOuHBI, Ha
KOTOpo#l 3adukcupoBana temneparypa munyc 1°C, no riyOuHBI, Ha KOTOpOH 3aMKCHpOBaHa TEeMIIEpaTypa
MuHyc 2°C; TpeTHi y4acTOK - OT TIJIyOMHBI, Ia KOTOpoW 3adukcupoBaHa Temmeparypa munyc 2°C, mo
MOBEPXHOCTH IpyHTA (CM. PUCYHOK 1);

B) KacaTesbHas CUiia MOPO3HOTO My4YeHus F o kH, paBHa cymme IpOU3BENCHUN YAEIBHON KacaTeIbHOU

CHJIBI MOPO3HOTO MYyYEHHs, MOJNyYeHHOW B J1a0OpaTOPHBIX YCIOBUSX IJIS1 pasHbIX Temmeparyp (munyc 1°C,
muHyc 2°C, munyc 6°C), um mmiomaan OOKOBOW NOBEPXHOCTH (QyHAaMEHTa, TIe TemIeparypa TpyHTa
COOTBETCTBYET yKa3aHHBIM BBIIIE 3HAUCHUSM, H ONIPeeIsieTcs o popMyie

Ff:rﬂllAﬁrmAﬁthy (7.30)

TIC T, 5 Ty > Ty, - YACTBHBIC KacaTelbHbIC CUIIbI MyueHus, Klla, onpenensembie a1 TeMmeparyp

munyc 1°C, munyc 2°C u Munyc 6°C COOTBETCTBEHHO;
Al, Az’ A3 - WIomaau OOKOBOM IMOBEPXHOCTH (QyHAaMEHTa sl TPEeX YYacTKOB COTJIACHO

HacTOAIIEMY NCPCUUCITICHULO.

T T r T T T '1“L

Pucynox 1 — Cxemarnieckuii rpaguk pacnpeje/ieHUsl TeMIepaTypbl TPYHTa J1JIst
pacyera KacaTeIbHOMH CHJILI MOPO3HOIO IMyYeHHs

7.4.4 PacuetHoe 3HaueHue cwibl F, KH, yaepxuBaromeil (pyHIaMEHTHI OT BBITYYHBAHHS, CIEIYET
T

OTIPEIETIATH 10 (POPMYyITaM:
MIPH UCTIONIL30BAHUU MHOTOJICTHEMEP3JIBIX TPYHTOB MO MPHHIHITY [

E=u Zqu,,»h,- 2 (7.31)

i=1

IpHU UCIIOJIB30BAaHUN MHOT'OJICTHEMEP3JIbIX 'PYHTOB IO IPUHIUITY II
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n

F=u Zfih,» ,(7.32)

i=1

I7Ie U - TIEpUMETpP CEeUeHUs] NOBEPXHOCTH CIBUTA, M, NPWHUMAeMbIil pPaBHBIM: [JS CBAallHBIX H
CTOJIOYATHIX (YHIAMEHTOB 0€3 aHKEPHOW IUIUTHI - TEPUMETPY ceueHus (yHmameHTa; IS CTOIOYATBIX
(hyHIaMEHTOB C aHKEPHOM TUTUTON - IEPUMETPY aHKEPHOH TUTUTHL;

R (i - PacueTHoOe CONpOTHBICHHE i-TO CJI0S MHOTOJIETHEMEP3IIOTO TPYHTa CIIBUTY TI0 TTOBEPXHOCTH

cMmep3anus, kl1a, npuHIMaeMoe 1Mo UCTIBITAHUSAM U Ta0IUIaM NpuIioxeHus B;
hi - TONIOUHA 1-TO CJOS MEP3JIOTO WM TaJOTO TPYHTA, PACTOJIOXKEHHOTO HIDKE MOJOMIBHI CIIOS

CE30HHOTO TPOMEP3aHUA-OTTANBAHUS, M;
J; - pacueTHOE CONMPOTUBICHHE I-r0 CIIOS TAJOTO IPYHTA CABUTY 10 MOBEpXHOCTH (yHaamenTa, Klla,

npuHEMaeMoe B cootBeTcTBHU ¢ TpeboBanusmu Cl1 24.13330, ¢ yuerom npumeyaHus k 7.3.1.
7.4.5 3aaHKepEHHBIN CTONOYATHIN (HhYyHIAMEHT IOJDKEH OBITh IPOBEPEH HA OTPHIB CHIIAMU MOPO3HOTO
MMy4YeHUs] CTOMKKA (yHIaMEHTa OT aHKepHOH IUTUTHL. Ycwime F o kH, pa3zpsiBatoiiee 3aaHKEPEHHBIN

(dbyHIaMeHT, onpesensercs mo Gopmyne

F =1 A_-F,(133)

rne A 5 - TUIOMmAIh OOKOBOM TIOBEPXHOCTH CTOWKHM (DyHIaMeHTa, HaXOIAIICHCS B Ipeaenax Cios

CE30HHOTO IIPOMEP3aHHUA-OTTAHBAHMS TPYHTA, M°.

7.4.6 TloBepXHOCTHBIE, MaJo3ariyOieHHble (YHAaMEHTHl W CBaifHBbIE POCTBEPKH, 3aKJaJbIBaeMble B
CJIO€ CE30HHOTO MPOMEP3aHUS-OTTAUBAHUS TPYHTOB, CIEAYyeT PACCUMTHIBATH [0 YCTOMYMBOCTH Ha ICHUCTBHE
HOPMaJIBHBIX CHJI MOPO3HOTO MYYEHHUs U 0 Ae(opMariusim.

YcroitunBocTh (yHAAMEHTOB Ha JICHCTBHE HOPMAJbHBIX CHJI MOPO3HOTO MYyYEHHUS HPOBEPSETCS IO

hopmyme
Ye
Ppdr= S F L (7.34)

Tae p, - yACTbHOE HOPMANbHOE NABICHUE IyYCHHs IPYHTA HA TOJOIIBY (yHIaMeHTa U POCTBEpKa,
klla, ycraHaBnMBaeMoe 110 ONBITHBIM JaHHBIM;
Af - TUTOTITA b TTOIOMIBEI (PyHIAaMEHTA M POCTBEPKA, M.

OcranbHble 0003HAUEHUS TE Ke, 9T0 B hopmyrie (7.29).

Pacuer mo medopmMarusM CieAyeT MPOM3BOIUTL C YYETOM COBMECTHOM pPabOTHI COOPYXKEHHS H
HEPAaBHOMEPHO BBIIYYMBAEMOTO OCHOBaHHUS. I[IpM 5TOM, BO3HMKAIONIME B pe3yabTare HEPaBHOMEPHBIX
MOJHATHI W OMYyCKaHW# (YHIAMEHTOB NOMOJHHUTEIbHBIC YCHIHS B KOHCTPYKIHSX COOPYXKCHHUSI HE JOJIKHBI
MpPEBBIIATh TPEACIBHO JOMYCTUMBIX 3HAYCHHH, a KPEHbI W TMPOTruObl HE MPEISITCTBOBATH HOPMAIbHOU
IKCILTyaTaIlii COOPYKEHHUSL.

8 OcobennocTn MPOCKTUPOBAHUSA OCHOBaHMIi 1 (l)yH)]aMeHTOB Ha CUJIBHOJIBAUCTBIX MHOTI'OJI€ETHEMEP3JIbIX
IPYHTaX U NOA3ZEMHBIX JbJAax

8.1 Ilpy mpoeKTUpOBaHMM OCHOBaHUII M (YHJAAMEHTOB Ha CHJIBHOJBIUCTBIX MHOTOJICTHEMEP3JIBIX
IPYHTaX U MMOJ3EMHBIX JIbJIaX CIIEAYET MPEyCMaTPUBATh UCIIOJIb30BaHUE TAKUX TPYHTOB B KQUECTBE OCHOBAHHMS
no npunimny I. B ciaydasx HEoOXOIMMOCTH HCIOJIb30BaHUS CHUJIBHONBAMCTBIX TPYHTOB 1O mpuHimmy 11
JIOJDKHBI 00SI3aTENIbHO MPEAyCMaTPUBATHCSI MEPOTIPUATHS 110 UX MPEIBAPUTEILHOMY OTTaUBAHUIO WIIM 3aMEHE
JBIUCTHIX TPYHTOB Ha HEMIPOCAJOYHBIC HA pacyeTHYIo TiyOuHy cormacHo 6.4.3 u 7.3.10.

8.2 Jlns mpemotTBpamieHus aehopMalii MOBEPXHOCTH IUIAHHPOBKH Yy COOPY)KCHHH W Pa3BUTHUS
TEPMOKapCTa BCIIEICTBHE OTTAWBAHHS IOJ3EMHBIX JIBJOB HJIM CHIIBHOJBIMCTBIX TPYHTOB, 3aJErarollUX Ha
HEOOJNBIION TIyOMHE OT MOBEPXHOCTH, HEOOXOIMMO MPEAyCMaTPHBATh YCTPOWCTBO TEIUIOU3OISIIMOHHON
MOJICHINKY U (MITH) TEIUIO3aIIUTHBIX 9KPAHOB B Mpe/iesiax BCell 3aCTpanBaeMoi mionaaku. ToIiHa TOACHITKA
h, a TaKKe MapaMeTphl TEILIO3AUIMTHBIX YKPAHOB ONPECISIOTCS IPOrHO3HBIM TEIIOTEXHUYECKHM PacyeToM
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A3 YCIOBHS COXPAHEHWs IPUPOJHOIO TEMIIEPATYPHOILO COCTOSIHMSI T'PYHTOB W IIOJOKEHHS BEpPXHEU
MTOBEPXHOCTH MHOTOJIETHEMEP3JIOTO TPYHTA WM €€ TOBBIMICHUS. J{JIs1 CTIJIONIHBIX MO/ICKHIIIOK 3HAYeHHE /1 , M,
S

JIOTTyCKaeTCs ONpeeNisiTh o GopmyIie

h=d, [12- i
s~ Y%hs.n ’ d 9(81)

SN

rie a’thn " afthsn - HOpPMaTHBHBIE TIyOMHBI CE30HHOTO OTTAMBAaHMS COOTBETCTBEHHO MPHUPOIHOTO

IPYHTa U TPYHTA MOJICHINKH, M, OTIPEJIENIIEMbIE COTIIACHO MPUIOXEHMIO [
/- OIlyCTHMAas ITyOMHa CE30HHOTO OTTauBaHUs IIPUPOIHOTO IPYHTA IO/ HOACKIIKOM, M.

TpeboBanuss k MaTepuady MOJICHIIOK, CIIOCO0aM MX YKJIAAKM M YIUIOTHEHHS YCTaHABIMBAIOTCS B
MPOEKTE C YIETOM MECTHBIX yCiIoBuit n 6.3.11.

8.3 OcHoBanus (YHIAMEHTOB, 3aKJAAbIBAEMBIX B MpelesiaX TOJIIUHBI IOJACHIIKH, CICIYET
pacCcUYMTHIBATL MO HECYIIeH COCOOHOCTH M JedopMaIusiM B COOTBETCTBHU ¢ TpeboBanusmu Cl1 22.13330.
[Ipu OTCYTCTBHM MEPONPHUSATHH MO YKPEIUICHHIO OTKOCA IOACHIIIKH, PACCTOSHUE OT LIOKOJS COOPY>KEHHS M0
OpOBKHM TOACHINKH JIODKHO OBITH HE MeHee 3 M, a KpPyTH3Ha OTKOCOB MOJCHIIKM He Oomee 1:1,5 mis
KpYITHOOOJIOMOYHBIX TPYHTOB, 1:1,75 - muist meckoB u 1:2 - 715l MPOYNX MaTepHaIoB.

Ecnmu cronGuaTsie WM JEHTOYHbIE (YHAaMEHTHI YCTaHABIMBAIOTCS Ha MHOTOJETHEMEP3JNbIe TPYHTHL,
coJiep)Kalliye MOJ3eMHBIE JIbJbl, MEXIY MX MOJOUIBOM M CIOEM MOJ3EMHOTrO JibJa JOJKHA OBITh MPOCIIOWKa
NPUPOJHOTO TPYHTA, MCKYCCTBEHHO YJIOXKEHHAs C YIUIOTHEHWEM TPYHTOBas MONyHmIKa W (WIIK) HECYIIUi
TEIJIO3aIMTHBINA dKpaH. TONIIUHY MPOCIOWKH (TTOMYIIKH) CleAyeT MPHHUMATD UCXOJsl U3 pacueTa OCHOBAHHUS
o aedopManyuy, HO HE MEHEe 4YeTBEpTH LIMPHHBI NMOAOWIBHI (yHIameHTa. IlapameTpsl TeIio3aliuTHOTO
9KpaHa ONpPEACIIIOTCS TEIIOTEXHUUECKHM PacyeTOM C yUeTOM TEIUIONEpeaaut OT 34aHUsI K TPYHTY OCHOBAHHUS
o pyHIaMeHTy.

8.4 Ilpu ycrpoiicTBe cBaliHBIX (QYHZAMEHTOB Ha Yy4acTKaX C CHJIBHOJBIUCTBIMU TPYHTaMU U
MOJ3EMHBIMH JIBJIaMH CJIEAYeT NPHUMEHITH OYpOOITyCKHBIE CBaM C 3aJIMBKOH HM3BECTKOBO-TIECHYAHBIX WIIH
LIEMEHTHO-TIECYaHBIX PAcTBOPOB C PACCTOSHMEM B OCSIX HE MEHEee OBYX IMaMETPOB CKBaKMHBIL. CBan He
JOJDKHBI ONHMPAThbCsi Ha MPOCION JbJa, a MOJ HMX TOPLOM CJIEOyeT yCTpauBaTh YIJIOTHEHHYIO TPYHTOBYIO
MOIYUIKY TOJILIMHON HEe MeHee quaMeTpa cBan. OTTauBaHKE TPYHTa BOKPYT CBau U MOJ €€ HIDKHUM TOPLIOM He
JOTMyCKaeTCsl.

8.5 Pacuer ocHOBaHMII O HeCyIIEH CIIOCOOHOCTH CIieAyeT NPOBOAWTH C YYETOM HW3MCHEHUS
TEMIIEpPaTyp B TEUCHHE IKCILTyaTallH:

JUISL CTONIOYATHIX (PYHJAaMEHTOB Ha CHJIBHOJBANUCTHIX TPYHTAX M MOJA3EMHBIX JIbjaX - 1Mo 8.7;

JUIsl CBaiHBIX (YHIAMEHTOB B CHJIBHOJILAMCTHIX TPYHTaX 1Mo 8.9, a B MOJ3EMHBIX JIbJAX - 110 JIAHHBIM
MOJIEBBIX UCIIBITAHUMN CBall CTATHYECKOW BIABIMBAIOINICH HArpy3KOH.

8.6 Pacuer ocHOBaHMi1 110 neopMaIisaM CIeayeT MPOU3BOIHUTD:

JUISL CTONIOYATHIX (DYHIaMEHTOB Ha CHIIBHOJIBANCTHIX TPYHTAX U IMOJ3EMHBIX JIBIAX - 110 8.8;

IUIsl CBaMHBIX (DYHIAMEHTOB B CHJIHOJBIUCTBIX TPYHTAX W MOA3EMHBIX JIBAAX - IO JAHHBIM ITOJIEBBIX
HCIBITAaHUH CBail cTaTUYECKOHN BAABIMBAIOLICH HArpy3KOH.

8.7 Cwuily TpenenbHOr0 COMPOTHBICHUS (HECYIIYH0 CIOCOOHOCTh) OCHOBaHHUS CTOJ0YaTOro
(GyHIaMEHTa Ha CHJIBHOJNBIMCTBIX TPYHTaX M MOA3EMHBIX JIBAAX CJIEAYyeT ONpeAessTh MO /.2.2, mpu 3TOM
3HaueHns R i R 1omycKaeTcst NpHHAMATS 110 Tabnvuam B.2 u B.3.

8.8 Ocanky ocHOBaHUs CTONOYATOrO PyHIAAMEHTA HA CHIIBHOJIBJIUCTBIX TPYHTAX M MOA3EMHBIX JIBJIAX S
CJIEIIyeT OINpeNeNsTh 1o GopMyIie

s=sp+st, (8.2)

TAe s - ocajKa, 00yCIOBJIEHHAs YINIOTHEHHEM OCHOBaHHMS T10/1 HArPY3KOid, onpenensiemas mo M.1;
s, - Ocajika, 0OYCIIOBIICHHAS MIACTHYHO-BA3KMM TEYCHHEM IPYHTA 32 3aJaHHBIA CPOK SKCILTyaTaliH

COOpY>KEeHHs, onpeaenseMas 1no gopmyse

5=t v, (8.3)

30€Ch I - 3a,I[aHHBII>i CPOK 3KCILTyaTalluu 3JaHus (coopyxceHI/m), JICT,
u

V - CKOPOCTb OCaAKH, M/FO,Z[, omnpeaersaeMas ucxoasd u3 MOJACIIN JIMHEHHO- WM HEJIHHEHHOBSI3KOIO

24.01.2025 Cucrema TAPAHT 33


https://demo.garant.ru/document/redirect/71706442/0

Csoga npasun CI 25.13330.2020 "CHwuI 2.02.04-88 OcHoBaHWA U hyHOAMEHTbI Ha BEHHOMEP3rbIX rpyHTax"

MOJTYTIPOCTPAHCTBA; JIOMYCKAETCs ONPEeIsTh Mo NpuroxeHuo W.
8.9 Hecymyto crmocoGHOCT OCHOBaHHUS CBaiHOTO (yHIaMeHTa F B CHIBHOINBIMCTBIX IPYHTaxX

CIIeTyeT ONpeAeTATh M0 JaHHBIM TOJEBBIX HCIIBITAHUHN cBail. JlomyckaeTcs onpenenaTh HeCyIyl0 ClIOCOOHOCTh
CBaW pacueToM B COOTBETCTBHHU € 7.2.2 u 7.2.3 10 HAaMMEHbIIEMY 3HAYEHHIO F , TIOJyYeHHOMY IO YCIIOBHSAM
u

€€ COIPOTUBJICHUS CABUTY 110 TPYHTOBOMY PacTBOPY U CABUTY TPYHTOBOTO PACTBOPA MO KOHTAKTY C JIbAUCTBIM
rpyHToM. B nocnennem ciydae 3HaueHue Fu, kH, cinenyer paccunteiBath 1o Gopmyie

F,=vx. RAW+Z’(l_lé,j)Rsh,j’Ll;,szh,z‘,jl Api €, (8.4)
J=1

Tae y H y_- 0003HAYCHHS T€ XKe, YTO U B dopmyne (7.2);

R - pacueTHOE CONMPOTHUBIICHUE CHIILHOJBIANCTOTO TPYHTA HJIU JIbJIA TI0J] HIDKHUM KOHIIOM cBaw, Klla,
OTIpeeIIAEMOE TSI CHITBHOJIBIUCTBIX TPYHTOB HHTEPITOJISIMEH MeX 1y 3HadeHnssMu R mo Tabnuuam B.1 u B.7
, a JUIsS JIBJOB - 110 Tabmuie B.7;

A - rmiomaab rmonepeYHoro CEYCHU CKBaKMNHbI, M2;
w

i, . - IBTUCTOCTH 32 CUET JICASHBIX BKIIOUYCHUH j-TO CIIOS TPYHTA;
ij

5

R R, . - pacueTHbIC CONMPOTHBIICHHS CBHIY IPYHTOBOIO PAacTBOPA IO MHOTOJETHEMEP3NIOMY
sh,j Sh,1L,)

TPYHTY W TPYHTOBOTO pacTBOpa MO JIbAY IJs CEpeauHbl j-ro ciod, klla, mpuHUMaeMple COOTBETCTBEHHO IO
Tabnuuam B.4 u B.7;

A hi T miom@anab IMOBCPXHOCTU CABUIA B j-M CJIoe, olmpeaeciraeMas B 3aBUCMMOCTH OT AUAMCTpa
sh,)

CKBa>XHHBI, M2.
Ecnu npoyHOCTh cMep3aHusd TPYHTOBOTO pacTBOpa C MOBEPXHOCTHIO CBau Raf<Rsh, TO pacyer

af’

MIPUHUMAS TUTOIA/Ib IOBEPXHOCTH C/ABUTA B j-M CJIO€ TPYHTA AShj PaBHOM IIOLAAY IOBEPXHOCTU CBAaU B 3TOM

HeCyIed crocoOHoCcTH cBan F 1o hopmyrie (8.4) cremyer MPOM3BOMUTH TPH 3HAYCHUSIX R =R

cloe.

MpumeyaHue - B ciyyasx, Koraa moj TOPIIOM CBaW MPEAyCMATPHBACTCS YCTPOHCTBO T'PYHTOBOM
MOAYIIKH, 3HaueHue R B popmyne (8.4) npuHumaeTcs s rpyHTa noayuiku. [Ipu 3ToM npesenbHas Harpy3ka
Ha TOpeIl CBau omnpeeisieTcs no ¢popmyne (8.4), Kak AJsl CBau, JHaMETP KOTOPOH paBeH AUaMETPy CKBAKUHBI, a
JUIMHA - TOJIIIUHE ITOYILIKH.

9 Oco0eHHOCTH NMPOEKTHPOBAHMUSA OCHOBAHMII M (P)YHAAMEHTOB HAa 3aCOJEHHBIX MHOT0JIETHEMEP3JIbIX
TPyHTaxX

9.1 Ins mpoekTHpoBaHUs (YHIAMEHTOB HA 3aCOJICHHBIX MHOTOJIETHEMEP3JIBIX I'PYHTaX MaTepHalIbI
W3BICKAHUH JIOJDKHBI COJIEpKaTh JIaHHbIE 00 YCJOBHSX 3ajeraHust 3aCOJICHHBIX TPYHTOB, CTCNEHH HX
3aCOJICHHOCTH, & TAK)KE 0 XUMUISCKOM COCTaBE BOJHO-PACTBOPUMBIX COJIEH.

3acosicHHBIC MHOTOJIETHEMEP3JTbIC IPYHTHI MOTYT HUCIOIB30BaThCS B KAUECTBE OCHOBAHUS COOPYIKEHHIH
kak mo mpuHnuny I, Tak u nmo mpunaimny II. TIpy 3TOM JOMKHO YYUTHIBATHCS MOBBIIICHHOE KOPPO3HUiTHOE
BO3CHCTBHE 3aCOJIEHHBIX TPYHTOB Ha MaTepuai yHIaMEeHTOB.

NMpumeyvaHue - IlwiieBaThie TPYHTHI CEBEPHOTO MOPCKOTO IMOOEPEXbs C TpeodiagaHHeM CoJieit
HATPHIA-KAINEBOTO COCTaBa OTHOCATCS K 3aCOJIEHHBIM.

9.2 OcHoBaHusg u (GyHIAMEHTH Ha 3aCOJCHHBIX MHOTOJICTHEMEP3IBIX TPYHTaX IPH HCIOJIB30BAHHUH
TaKUX IPYHTOB B KaueCTBE OCHOBaHUS IO MpHHHOMIY | ciaemyer mpoekTupoBaTh cormacho 6.3.1-6.3.11 ¢
YUETOM CIISIYIONINX OCOOCHHOCTEH:

a) Temneparypa Hadaua 3aMEp3aHHs 3aCONCHHBIX IDYHTOB 7, HWKE TEMIICpAaTyphbl 3aMep3aHms

AHAJIOTUYHBIX BHJIOB HE3ACCIICHHBIX TPYHTOB M €€ CICAYCT YyCTaHaBJIMBATh OIIBITHBIM IIYTEM C Y4YETOM
npunoxeHus b;

6) Nepexoa 3aCOJICHHBIX I'PYHTOB U3 IINIACTUYHOMEP3JIOTO B TBEPAOMEP3JIOC COCTOAHHUC ITPOUCXOAUT
npu Oojiee HUBKHX TEMIICpATypax, UCM AaHAJIOTHYHBIX HE3AaCCJICHHBIX I'PYHTOB, U HNOJKCH NPUHHUMATLHCA 110
JAAaHHBIM ONBITHOT'O OMPEACICHNA KOB(l)(bI/ILII/IeHTa HX C)KUMACMOCTH § ¢ C y4€TOM 53,
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B) 3aCOJICHHBIE MEp3JIbieé TPYHTHl OTJIMYAIOTCS TOHMKCHHOW MPOYHOCTHIO M MAIBIMU 3HAYCHHUSIMU
COIIPOTHBIICHUH CIIBUTY 10 TIOBEPXHOCTH CMEp3aHus ¢ (PyHIaMEHTOM;

') Ha y4acTKaxX C 3aCOJICHHBIMU TPYHTaMHU MOKET OBITh HECKOJIBKO 3aCOJICHHBIX TOPH30HTOB C PAa3HOM
CTCTICHBIO 3ACOJICHHOCTH, a TaKKe MOTYT BCTPEYAThCSl OTNCNBHBIC CIIOM WM JIMH3bl HACBIIICHHBIX
CHITbHOMHHEPATH30BaHHBIMHA BOJIAMH TPYHTOB, HAXOSIIMXCS B HEMEP3JIOM COCTOSHUH TMPU OTPUATEIHHON
Temreparype (KpHOIErd), BCKPBITHE KOTOPHIX CKBAXKUHAMH TIPU TIOTPYKESHUHU CBal MPUBOIUT K TIOBBIIICHHOMY
3aCOJICHUIO TPYHTOB 110 BCEH JJIMHE CBau.

9.3 Ilpu CTpOUTENBLCTBE HA 3aCOJICHHBIX TPYHTAX CIIEAYeT MPUMEHATH PyHIaMEHTHI, 00eCTIeYnBaIOINe
HanOoJiee MOJHOE HCIOJIB30BAaHHE COMPOTHUBICHUE MEP3JIBIX TPYHTOB HOPMAIbHOMY AaBleHHIO (TJIUTHBIE,
cTOJ0YaThie U JICHTOYHBbIC (PYHIAMEHTHI, CBAU C YIIUPEHHOW NATOHM u Ap.). Ilpu OypoomyckHOM crocoOe
MOTPYKEHUsI CBall CKBa)XMHBI JOJKHBI OBITH JUaMeTpoM He MeHee yeM Ha 10 cM OOoJbIIMM MONEepedHOro
CEUCHHs CBau U 3aIOJHATHCS, KaK MPAaBHIIO0, H3BECTKOBO-TIECYAHBIM HMJIH IEMEHTHO-TIECYaHBIM pacTBOpoM. [lox
HW)KHUM KOHIIOM CBau CJeyeT yCTpauBaTh YIUNIOTHEHHYIO MOIYIIKY U3 IEOHS.

9.4 Hecymnryto crmocoOHOCTP OCHOBAaHHMM CTONOYATHIX W CBaWHBIX ()yHIaMEHTOB Ha 3aCOJEHHBIX
MHOTOJIETHEMEP3JIBIX TPYHTaX MPHU HWCIONB30BAHHUH WX IO MPHHIMIYY [ cieayeT omnpeaessTh COTNIACHO
7.2.2-7.2.3. Tlpu 3TOM pacyeTHbIC 3HAYCHUS] COMPOTHUBIICHUS IPYHTOB HOPMAJIbHOMY JIABJICHUIO H CABHTY TIO
TOBEPXHOCTH CMEp3aHmsi R 1 R ciie/lyer IPHHUMATD IO OIBITHBIM JaHHBIM. JUist COOpYKEHHIT TOHIKEHHOTO

YPOBHSA OTBETCTBEHHOCTH, a TAKXKE IMTPU MPUBA3KE TUITOBBIX IIPOCKTOB K MECTHBIM YCJIOBUAM, 3HAUYCHUSA Ru Raf

JOITyCKaeTCst MpUHUMAaTh 1o Tabnuuam B.5 u B.6.
9.5 Ilpu pacuerax HecyIiel cocOOHOCTH OCHOBaHHWN OYPOOITYCKHBIX CBail 3aCOJIEHHOCTH TPYHTOBOTO
pacTBOpa W CONPOTHBICHHS CJBHIY IO MOBEPXHOCTH CBaM R = CleAyeT NPHHUMATH IO 3aCONCHHOCTH H

3HAYCHMSIM R NPHIIETaomero MpHpoAHOro rpyHra. Ecmm Hecymias CIOCOOHOCTh OYPOOITYCKHBIX CBait

oTpejieNieHa Mo pe3yIbTaTaM IMOJIEBBIX HCIBITAHUN, TO PACUETHYIO HECYIIYIO CITIOCOOHOCTh TAKUX CBall CIIEAyeT
NPUHUMATh C TOHIKAIOIUM KOA((GHUIMEHTOM, YYUTHIBAIOIINM H3MEHEHHE TEMIIEPaTypHOTO COCTOSHUS H
CTETIeHN 3aCOJICHHOCTH TPYHTOBOTO pacTBOpa B MPOIECCE IKCIUTyaTalliM COOPY)KEHHS, yCTaHABIMBAEMBIM I10
OIIBITY MECTHOI'O CTPOUTEIILCTBA UJIU 11O JaHHBIM CIICIIMAJIbHBIX I/ICCIIG)IOB&HI/If/i.

MpumeyaHue - Jlns oOmycKHBIX M OypOOIYCKHBIX CBail pacueTHBIC 3HAYCHUS Raf JIOITyCKAETCs

NpUHUMATDH IIPU CPEAHEB3BCIICHHOM 3HAYCHNHU 3aCOJICHHOCTU I'PYHTOB 110 JJIMHE CBau.

9.6 Pacuer ocHOBaHMH © (YHIAMEHTOB Ha 3aCOJCHHBIX MHOTOJIETHEMEP3IBIX TPyHTaX TI0
nedopMarusM clieyeT POU3BOANUTE coracHo 7.2.16, 7.2.17, kak Ha MIIaCTHYHOMEP3IIBIX TPYHTaX.

9.7 Tlpu pacueTHbIX AedopMalMsIXx OCHOBAHHWI, CIOXKEHHBIX MEP3IBIMH 3aCOJCHHBIMU TIPYHTaMH,
OOJNbIIe TIPENCNBHBIX WM HEJOCTATOYHON HECyIIeHd CrMOCOOHOCTH OCHOBaHHS CIEAyeT MpeayCMaTpUBaTh
YaCTHYHYI0O WJIH TOJHYIO 3aMEHy 3aCOJIEHHBIX TPYHTOB Ha HE3aCOJIEHHbBIE, JOTIOJIHUTEIEHOE MOHIKEHHE
TEMIIepaTypsl TPYHTOB, HPOPE3KY 3aCOJICHHBIX CJIOCB TpyHTa TIYyOOKHMH (QYyHAaMEHTaMH, YCTPOHCTBO
(yHIaMEHTOB Ha IOACHINKAX, paclpelesiolnX Harpy3Kd Ha Mep3Jibleé TPYHTHl OCHOBaHUH, W JpyTrHe
MEpOIPHSTUS, 2 B HEOOXOAMMBIX CIy4asX OCYIIECTBISITh CTPOHMTEIHCTBO C HCIOJIB30BAHHEM 3aCOJEHHBIX
MHOT0JIETHEMEP3JIBIX TPYHTOB B KaU€CTBE OCHOBaHUH 10 npuHUuiy II.

9.8 OcHoBaHUs 1 QyHIAMEHTHI HA 3aCOJICHHBIX MHOTO JIETHEMEP3JIBIX TPYHTaX MPHU UCIIOJIL30BAHUN UX
B KauecTBE OCHOBaHUI1 coopyxeHuil o npunnumy Il cienyer npoektupoBath B cooTBeTcTBUM ¢ 6.4.1-6.4.7 1
tpedoBanmsmu Cl122.13330, CI 24.13330 u CIT 28.13330.

10 Oco0eHHOCTH MPOEKTHPOBAHNS OCHOBAaHNI U ()yHIaMEeHTOB HA 3aTOPGOBAHHBIX
MHOT0JIeTHEMeP3JIbIX TPYHTax

10.1 OcHoBaHus ¥ QyHIaAMEHTHI HA 3aTOP(POBAHHBIX MHOTOJICTHEMEP3JIBIX TPYHTAX M TOpdax, a TaKkKe
Ha TPYHTaxX C MPHUMECHI0 OPTaHUYECKHX OCTAaTKOB CJIEYeT MPOSKTHPOBATh B COOTBETCTBUH C PA3JENoM 7 u
tpeboBanmsamu Cl1 22.13330 ¢ ydyerom wux OONBIIONH CKUMAEMOCTH O] HArPy3KOH, NPOSBICHUEM
IUIACTUYECKHX JieopMaluii B MIMPOKOM JHAIa30HE OTPUIATEIILHBIX TEMIIEPATyp, MOHKCHHON POYHOCTHIO
cMep3aHus ¢ (QyHIaMEHTaMH, HH3KOH TEIUIONPOBOAHOCTHIO M 3aMEJICHHOH CcTaOWiu3anueil ocajiok Ipu
OTTauBaHUM, a TaKkke ¢ yuerom tpedosanuii Cl1 28.13330.

10.2 Ilpm ucronb3oBaHuM 3aTOp(OBAaHHBIX TPYHTOB B KadeCTBE OCHOBAHMWU MO MpHHOHMITY | ciemyer
MPUMEHSTh [UIUTHBIC, CTOJNOYAThIC U CBaliHBIC (YHIAMEHTHI, 8 TAKKE Majo3ariyOJeHHbIC U MMOBEPXHOCTHBIC
(dbyHIaMeHTHI Ha mojckikax. CBau CleyeT MorpyKaTh OYPOOIMYCKHBIM CIIOCOOOM B CKBaXKMHBI TUAMETPOM Ha
10 cM OONBIIMM TOMEPEYHOrO CEYCHHsI CBAM C 3aIOJIHEHHEM IMa3yX I[EMEHTHO-TIECYaHbIM PACTBOPOM HIIH
JPYTUM PacTBOPOM IO MPOEKTY; OMUPAHUE CBall Ha mpocyion Topda He gomyckaeTcs. [10/] MOA0IMBOM| MITHTHBIX
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U CcTONOYATHIX (YHIAMEHTOB CIEJYEeT yCTpPauBaTh MECYAHYIO MOMYIIKY TOJIIIMHON HE MEHee: IS IUTHTHBIX
¢dyanamenTtoB - 0,3 M, uIa cTOMOYATHIX - IMOJIOBHHBI MIMPUHBI MOMOMBH (QyHAameHTa. [lpu HeOospon
TOJIIIMHE TOKPOBHOTO TOP(MSHOTO CIIOS CIIeIyeT NpeyCMaTpruBaTh €ro yAaleHHe.

10.3. Pacuwer Hecymel crmOCOOHOCTH OCHOBAaHMH CTOJOYATHIX ¥ CBailHBIX (YHIAMEHTOB Ha
3aTop(OBaHHBIX IPYHTaX MPU WX HUCIONB30BaHWM MO MpuHIUNY | mpousBomutcs cornacHo 7.2.2-7.2.3. Tlpu
9TOM pacyeTHbIC 3HAYEHHsI CONMPOTUBIICHUS ITUX TPYHTOB HOPMAJILHOMY JaBJICHHIO U CABUTY 110 IOBEPXHOCTH
cMepsaHus ¢ QyHaamenToM R u R~ cielyer NPHHMMATL 10 ONBITHBIM JAHHBIM. Jlisi COOpYXCHHIA

TIOHMXEHHOT'O YPOBH OTBETCTBEHHOCTH, a TAKXKE IJIA MPEABAPUTEIBHBIX PaCUCTOB OCHOBaHMM 3HaueHHsI R 1 R

 HOTIYCKAETCsl IPUHAMATE 110 Tabnuue B.8.

OcHoBanusl (yHIAMEHTOB, BO3BOJAMMBIX Ha IIOJCHINKAX, CJIEAyeT pAacCUUTHIBATH MO HECYIICH
CIIOCOOHOCTH TPYHTOB IIOJICHINIKH C IPOBEPKOH CHIIBI MPEAETHbHOTO COMPOTUBIICHHUS OCHOBAHMS Ha YPOBHE
MOBEPXHOCTH MPUPOJHBIX 3aTOP(POBAHHBIX TPYHTOB C YYETOM pacyeTHOH IIIyOMHBI CE30HHOTO OTTAaWBAHUSL.
Ecnu pacuerHas riryOuMHa OTTaMBaHUs OOJIBbILIE TONIIMHBI IMOJCHIKH, TO OCHOBAaHHE JOJDKHO OBITH TaKkKe
paccuuTaHo 1o ehopMaIisIM.

10.4 Pacyer ocHOBaHMIA, CIOKEHHBIX OMOT€HHBIMH IPyHTaMH, 110 1e(pOpPMaLUsIM CIEAYEeT MPOU3BOJHUTE!
cron04areix - nmo 7.2.16, 7.2.17; cBaifHBIX - MO pe3yJbTaTaM IOJCBBIX HMCIBITAHUI CBall CTaTHYECKOU
BJ/IaBJIMBAIOIICH HArpy3KOH.

10.5 OcHoBanusg u QpyHAaMEHTHI Ha 3aTOP(OBAHHBIX TPYHTAX TPU HCIIOJIB30BAaHUU TaKUX TPYHTOB B
KadyecTBE OCHOBaHWU Mo npuHnuny Il HeoOXomuMo mNpoeKTHpoBaTh B cooTBeTCTBUU ¢ 6.4.1-6.4.5 wm
tpedoBanusamu Cl122.13330 u CI124.13330.

11 Oco0eHHOCTH NMPOEKTHPOBAHNS OCHOBAHMI U (DyHIaMEHTOB HAa MHOT0JIETHEMEeP3JIbIX TPYHTAX B
celicMMYecKHX paiioHax

11.1 OcHoBanust ¥ (PYHIAMEHTHI COOPYXKEHHH, BO3BOIAMMBIX Ha MHOTOJIETHEMEP3JBbIX TPYHTaX Ha
TUTOLIAJIKaX C PACUCTHON CEHCMHYHOCTBIO 7, 8 M 9 OaiIoB ciieyeT NpoeKTHpOoBaTh ¢ yueroM TpedoBanuii Cl1
14.13330, CIN 22.13330, CI1 24.13330, CI' 35.13330 u HacTosIIIer0 CBOA MPABHIL.

11.2 JIns celicMuuYecKHX pPalOHOB C pacyeTHOW cedicMu4HOCTBIO 7, 8§ W 9 OamioB cuemyer
IpeaycMaTpUBaTh UCIOIb30BAHNE MHOTOJIETHEMEP3IIBIX TPYHTOB B KauecTBe OCHOBaHUS 1o npuHiumy . Ilpu
HEBO3MOYKHOCTH HCIIOJIB30BaHMsI TPYHTOB B Ka4eCTBE OCHOBAHHUS 1O MPUHIMITY | moITycKkaeTcs MCIoNb30BaHNe
ux no npuHimmy Il npu ycnosuu onumpanus GyHIAMEHTOB Ha CKaJbHbBIC WM APYTHe MajJOC)KHMacMble IPH
OTTaWBaHUM IPYHTHI WM Ha MPEIBAPUTEIHHO OTTAsSHHBIE U YIUIOTHEHHBIE TPYHTHI.

11.3 B ceficMuueckux paloHaX ClIEIyeT MPUMEHSITh T€ K€ BHIBI CBai, 9TO W B HECEHCMHYECKHUX
paiioHax, Kpome cBaif 0e3 MONepeyHOro apMHUpOBaHWs. |TyOWHa MOTpy>KeHHs CBall B TPYHT (MCKIFOYAs
CBaN-CTOWKM) JTOJDKHA OBITH HE MEHEe 4 M.

11.4 Pacuer ocHoBaHM{ W (PyHAaMEHTOB IO HECYIIEH CIIOCOOHOCTH Ha BEPTHUKAJIbHYIO HArpy3Ky C
YUETOM CEHCMHUYECKUX BO3JCHCTBHUII ClieyeT MPOM3BOAWTH coriacHo 7.2.1, mpu 3TOM CHIIy MpPEACTbHOTO
CONPOTHBIICHUSI OCHOBaHMsI HEOOX0auMo onpenensath ¢ yueroMm 11.5, 11.6, a xoaddunueHT HageKHOCTH v,

NPHHUMATH:
IIPU UCIIOJIB30BaHHU MHOTOJICTHEMEP3JIBIX TPYHTOB B KQUeCTBE OCHOBAHMS 110 npuHIuMy I - mo 7.2.1;
NPU UCTIONb30BAaHUU MHOT'OJIETHEMEP3JIbIX T'PYHTOB B KadeCTBE OCHOBaHHS 1O npuHImmy II - s
(byHIaMEHTOB Ha €CTECTBEHHOM OCHOBAHMH - y =1,5 , a [l CBAIHBIX - 110 CIl24.13330.

11.5 Hecyuryto ciocoOHOCTh BEpTHKAJILHO HAarpy:K€HHOH BHcsSded cBan F, a Takke cToa04aToro
u

(yHIaMeHTa MpH HCIOJIb30BAaHUKM MHOTOJIETHEMEP3JIBIX TPYHTOB B KadeCcTBE OCHOBAaHMS MO NMpuHUuIY I, ¢
y4eTOM CEHCMHYECKHX BO3JCHCTBHH CIIEAYET ONPENelsTh COrNIacHO /.2.2 w MpuroxeHuto J1; mpu stom
pacyeTHOE CONPOTHBICHHE TIPYHTa WIM TPYHTOBOTO pacTBOpa CIBUTY II0 IOBEPXHOCTH CMEp3aHUs C
yHmameHTOM R ¥ pacyeTHOE NABICHHE MEP3JOr0 IPYHTA NOJ HIDKHHM KOHIOM CBAaW HIIM IOJOLIBOM

cronbuaroro gyHaameHTa R, a Takxke CONMPOTHUBICHHS MEP3NOTr0 TPYHTA IMOJA HIDKHAM KOHIIOM R U 10
C
OOKOBOii TMOBEPXHOCTH CMEp3aHHMs R, PAaCCYMTAHHBIC IO JAHHBIM IIOJCBBIX METOIOB HCIBITAHNIA,
alc

HEOOXO0AMMO YMHOXKATh Ha KO3(PDHUITUEHT YCIOBUI pabOTHl OCHOBAHUS Y.,» IPMHIMACMBIii 110 Tabnuue 11.1.
eq

Tabnuua 11.1

Pacyernas celicMHYHOCTH B Koadduuuenr ycnosuii paboTs ¥, WA TPYHTOB
eq
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Oatax TBEPAOMEP3IIBIX TTACTUYHOMEP3IIBIX CBIITy4eMEP3IIbIX
7 1,0 0,9 0,95
8 1,0 0,8 0,9
9 1,0 0,7 0,8

MpumeyaHwme - [Ipu onupanun cBali-CTOEK HA CKAIbHBIE WIIM HEC)KUMAeMbIe KPYITHOOJIOYHBIE TPYHTHI 3HAUCHHE
Koo duimenTa y  MPHHUMACTCS paBHBIM 1,0.
eq

I[J'Iﬂ CBail B MJIAaCTUYHOMEP3JIbIX I'PYHTAX 3HAYCHUC Raf CJICAYCT IPUHUMATDh PaBHBIM HYJIIO B IIpEAcIax

OT BEPXHCH TIPAHMIBI MHOIOICTHEMEP3IbIX IPYHTOB 1O PACUCTHOM IIyOMHBI /i, M, ONPEACISAEMON IO

thopmyie
_3
h,= o ,(11.1)

rae g - kKodpouumeHT nedopManyu CUCTEMBl '"CBasg-TpyHT", ONpeNeNsieMblil M0 pe3yJbTaTam

ucrnelTanuii B coorsercreuu ¢ 11.6.

11.6 Pacuer cBaii mo NpOYHOCTH MaTepHaia Ha COBMECTHOE JEHCTBUE PACUETHBIX YCHINHI (TIPOAOIBHON
CHJIBI, U3THOAIOIIEro MOMEHTA M TONEPEUYHON CHIIBI) IPH MCIIOJIB30BAaHUH MHOTOJIETHEMEP3JIBIX OCHOBAHUH 11O
npuHnumy | ciegyer mpou3BOAWTH B 3aBHCUMOCTH OT PAacUETHBIX 3HAYEHHH CEHCMHUYECKMX HAarpy3o0K B
coorBercTBuu ¢ TpeboBanusmu Cl1 24.13330 ¢ yuerom 7.2.14. Tlpu 3TOM Ui CBail B IJIACTHYHOMEP3JIBIX

rpyHTax Kod(Quiment neopMaMu CHCTEMbI "CBAS-TPYHT" g M, CIEAyeT ONPEACIATh 0 PE3yIbTaTaM

WCTIBITAHUH CBall CTATHYECKOW TOPU30HTAIBHOM HArpy3KOii Mo Gopmysie

1,34 -
a,=1, —= 112
N (11.2)

rae Fh - TOpPU30HTAJIbHAS Harpys3ka, KH, npuHumMaemast paBHOU 0,7Fh »
31ech F| - TOpM30HTaIbHAA Npe/ieNbHas Harpys3ka, KH, B ypoBHE OBEpXHOCTH IPYHTa, TIPHU KOTOpOH
,u

NEepeMCIICHHUC I/ICHBITyeMOfI CBan HAYMHACT BO3PACTATh 0e3 YBCINYCHUA HArpy3KU,
MO - TFOPU3OHTAJIBHOC IICPECMCIICHUC CBad B YPOBHC INOBCPXHOCTHU T'PyHTa, M, OIPCACIACMOC II0

rpadyKy 3aBUCHMOCTH TOPH3OHTAJIBHBIX IEPEeMELICHUII OT Harpy3ku @pU YCJIOBHOH cTaOuinzanuu
MEpEMELLCHNH, €CTIM pacyeT BEIETCsl Ha CTaTHYECKHUE Harpy3ku, 1 0e3 yCJIOBHOW CTa0MIM3alMy NepeMeLeHnH,
€CIIM pacyeT BeAIETCs Ha celiCMUYecKUe BO3CHCTBYS;

E, - Monyne ynpyroct Marepuana csai, klla;

I - MOMEHT HHEpILIUH CEYeHHs CBaH, M.

11.7 IlpoBepky ocHOBaHHS cTojiO49aToro (yHIZaMeHTa Ha TOPU3OHTAIBHYIO M BHEICHTPEHHO
CKUMAIOIYI0 Harpy3KH C Y4eTOM CEHCMHYECKHX BO3ACHCTBUN HPU HCIOJIB30BAHWU MHOTOJIETHEMEP3IIBIX
IPYHTOB B Ka4e€CTBE OCHOBAHUS 110 MPUHLUIY | cleayeT npou3BOAUTE HAa ONPOKUIBIBAHKUE U CABHT 10 MTOJOIIBE
¢dynnamenTa ¢ yuerom 7.2.13.

[Ipu neiicTBUM ceilicMUUECKUX HArpy30K, CO3JAIOIIMX MOMEHTHI CHJI B 00OUX HAIIPaBICHUSAX ITOAOIIBHI
(dyHIaMeHTa, pacyeT OCHOBaHHMs CJeNyeT MPOM3BOAUTH pa3feibHO Ha ACHCTBHE CHJI M MOMEHTOB B KaXIOM
HaTpaBJICHHUH HE3aBHUCUMO JAPYT OT Apyra.

11.8 Pacuer ocHOBaHMi U (QyHIAMEHTOB C Y4ETOM CEHCMHUYECKHX BO3ACHCTBHU MpPU HCIONB30BAHUN
MHOTOJIETHEMEP3JIbIX TPYHTOB 10 npuHinumny Il Heo6xoaumo npousBoauth B cootBeTcTBHu ¢ Cl1 22.13330,
CIN 24.13330 u 7.3.1-7.3.15 kak pacyer OTTauBaroINUX OCHOBaHUH. [Ipu 3TOM OTpHIIATEIbHbIC (HETATUBHBIC)
CHIIBI TPEHUS, BBI3BaHHBIC OCAJKON OTTAaMBAIONIMX TPYHTOB, B pacyeTaX OCHOBAaHHHA Ha CEHCMHUYECKHUE
BO3ACHCTBHA HE YUMTBHIBAIOTCS, €CIIM OTTAUBAIOIIEE OCHOBAHUE CIIOXKEHO IECYAHBIMU U KPYITHOOOJIOMOYHBIMU
IPYHTaMH, OCaJIKd KOTOPBIX 3aBEPIIAIOTCS B MIPOLIECCE UX OTTaUBaHMA.

12 Oco0eHHOCTH MPOEKTHPOBAHUA OCHOBAHMI U (P)yHAAMEHTOB MOCTOB U IPy0 MO/I HACHINAMH
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12.1 OcuoBanus u ¢GyHIAMEHTHI MOCTOB M Tpy0O TOJ HachIIsAMHU (fanee - TpyO), BO3BOAMMBIX Ha
TEPPUTOPHSIX PACHPOCTPAHEHHUS MHOTOJETHEMEP3JIBIX TIPYHTOB, CIEAYET MPOEKTHPOBAaTh C Y4YETOM
JOIOJHUTENIbHBIX TPeOOBaHUI, comepKalUXcsl B HACTOsLEeM pasnene. TpeGoBaHUS IO IIPOCKTHUPOBAHHIO
MpUBEJICHHI B [3].

12.2 B mpoekTtax (GyHOaMEHTOB MOCTOB U TpyO HEOOXOIUMO MONOJHUTENBHO (1O CPaBHEHHIO C
(yHIaMeHTaMU 3/1aHHI) YYUTHIBATh BIMSHUE CICTYIOUINX (PaKTOPOB:

BO3JCICTBHE HAa COOpPY)KEHHUS, KPOME BEPTUKAIbHBIX, 3HAUYUTENBHBIX TOPU3OHTAIBHBIX CHJI OT
BpPEMEHHBIX MOJIBUKHBIX HAIPy30K, JaBIECHUH TPYHTA U JIbJA;

yYMEHBIIIEHHE HEeCyllell CIIOCOOHOCTM OCHOBaHMH BCJIEICTBHUE pa3MBIBOB JIHA BOJOTOKAa WIH
OTEIUISIONIEr0 BO3ACHCTBHUS BOIbI HA MHOTOJIETHEMEP3IIbIE TPYHTHI;

BO3pacTaHUe CHJI MOPO3HOTO Iy4YEeHHUs] TPYHTOB M3-3a MOBBIIICHHON WX BIAKHOCTH BOJHM3H BOJOTOKOB
Y YMEHBIICHHE 3TUX CHJI IPH YBEIMUEHUH TOJIIMHBI CHErOBOTO MMOKPOBA;

HapyIlIeHNEe YCTOMYMBOCTH OEPETOBBIX CKIIOHOB BCIIEJICTBHE MPOSBICHHS OMOJI3HEBBIX MPOIIECCOB;

MOSIBJICHHE HAJEIH B IPEAEIax COOPY>KEHHH.

12.3 Harpy3ku u Bo3aeicTBus Ha (yHIAMEHTHI MOCTOB U TPYO clieyeT IpUHUMATh B COOTBETCTBUH C
tpeboBanmsmu Cl1 35.13330.

12.4 B ocHoBaHUSX (PyHIAMEHTOB MOCTOB MHOTOJETHEMEP3NbIE I'PYHTHI CIEAyeT HCIOIb30BaTh IO
npuHOumy I, ecim Ha ypoBHEe HM3a CBalHBIX 3JIEMEHTOB (CBaii-cTONOOB, cBali-000JIOUEK) B TEUCHHE BCETO
NepUoAa HKCIUTyaTallUd COOPYKEHHH TpyHTBl HaxoJITCs B TBEPAOMEP3JIOM COCTOAHUHU. [lomyckaeTcs
HCIOIB30BaTh 10 MPUHIUIMY | macTUYHOMEp3ble TPYHTHI, BKIIOYas 3aCOJIEHHBIE, TIPY YCIIOBUHU, YTO B TEUCHHE
BCET0 TIEpHOJa OSKCIUTyaTallid COOPY)KEHHH obOecreueHa WX OTpHLATeNbHas TeMmIeparypa, TpeOyemas Mo
pacuery Hecyliel crmiocoOHOCTH OCHOBaHHUH.

B03MO0XHOCTh HCITOJIB30BaHUSI MHOTOJIETHEMEP3JIBIX TPYHTOB B KadecTBE OCHOBaHUil 1Mo mpuHIumy 1
JUIsE QYHIAMEHTOB MEJIKOTO 3aJI0)KECHHS M CBAHHBIX JIOJDKHA ONPEIEIThC UCX0s U3 TpeboBanuii 6.1.3, 6.1.4
n6.1.6.

12.5 Ilpu HpOEKTHPOBAaHMU CIEAYET BBIIONHATH IPOTHO3, B TOM YHCJIE YHCIEHHBIMH METOIAMH,
HM3MEHEHUH TeMIEPaTypHOrO PEXUMa MHOTOJIETHEMEP3JIbIX IPYHTOB, UCIIOJIb3yEMbIX B KAU€CTBE OCHOBAHUII 110
npuHOuMNy I, B ciaydae HEOOXOOMMOCTH HPEAyCMaTPUBACTCS OCYILECTBICHUE MEPOIPUATHI MO 0OecIeueHHIO
MEp3JIOr0 COCTOSHUSI TPYHTOB M KOHTPOJb WX TEMIIEpaTyphl B TEUEHHE BCEr0 IEpUOJa 3KCIUTyaTalllH
COOPY>KEHUH.

12.6 COY wu Temjo3alIMTHBIE 3KpaHbl HEOOXOAWMO MPHUMEHITH B CIydasX MpPaKTUYECKOU
HEBO3MOXKHOCTH WJIM HEJOCTaTOYHOH 3()()EKTUBHOCTH APYTHX PELICHUH Uil MOAJEpKaHUS Ha BECh IEPHOX
9KCIUTyaTalluy COOPYKEHUI TeMIepaTypsl TPYHTOB, TpeOyeMoii 1o pacyeTy Hecyled cliocOOHOCTH OCHOBaHUH.
Uucno COY cnepyeT NpUHUMATH MO pacyeTy ¢ HOBbINatommM kodddumnuentom 1,4, Tlpu ucnois3oBaHUH
COY crnenyer OCyIIECTBISITH KOHTPOJIb TEMITEpaTyphl TPYHTOB OCHOBaHUs B 30He AeiicTBust COY.

12.7 ®yHaaMeHTHI MOCTOB TPH HCIIOIB30BAHUM MHOTOJIETHEMEP3JIBIX TPYHTOB B Ka4eCTBE OCHOBAHUHN
no npuHuunam I u Il cnegyer npoekTHpoBaTh CBAHBIMU C POCTBEPKOM, PACIIONIOXKEHHBIM HaJ TOBEPXHOCTHIO
rpyHTa win Boabl. IIpm 3ToM HeoOXoAMMO mpemycMaTpuBaTh MEpbl, HCKIIOYAIONINE BO3MOXKHOCTb
IIOBPEXXICHUS CBald JIEAOXO0I0M, KApUEX0A0M WM APYTMMHU HEOJIarONPUATHBIMU BO3ACHCTBUSIMH.

@DyHIaMEHTBl MEJKOro 3aJ0KEHHs (Ha €CTECTBEHHOM OCHOBAaHHMHM) JIONYCKAETCsl MPOEKTHPOBATH IS
MOCTOB, BO3BOJMMBIX, KaK MPaBMJIO, HA UCIOJB3yEMbIX N0 NpuHIMITY [l MHOrojmeTHeMep3ibIX IpyHTax, €Ciu
IIOCJIE MOJIHOTO OTTAauBaHMs TaKUX I'PYHTOB OCAJKH M KPEHBI ONOP HE MPEBBIAIOT MPEAEIHHO JIOIMYCTHUMBIX
3HAYEHUH O YCIOBUAM HOPMaJIbHOMN 3KCILTyaTallul COOPYKEHHM.

Hns Tpy6 cnenyer mpegycMaTpuBaTh (yHIAMEHTHI MEJIKOTO 3aJI0’KEHHS HE3aBHCUMO OT BHJIA TPYHTOB
Y TpUHIUIA WX MCIIOJIb30BaHUS B KAaueCTBE OCHOBAHMS IPHU YCIOBHHM, YTO CyMMapHOE 3Hau€HHE OCaJKH
UCTIOJIb3YEMBIX 110 MPUHIUIY [l TpyHTOB MOKET OBITH KOMIIEHCHPOBAHO CTPOUTENBHBIM MTOIBEMOM JIOTKA TPYO.

12.8 MHoroneTHeMep3ible TPYHTHI B OCHOBaHHMM (YHAAMEHTOB MaJloro MOCTa WIH TpyObl W
MIPIJIETAIONINX YYACTKOB HACHIIM CIEAYET WCIOIB30BaTh MO OJHOMY NPUHIUITY, HE JOIMYCKas ONMHUPAHHUS WX
YaCTUYHO Ha MEP3JIble U YACTUYHO Ha HEMEP3JIbIe WM OTTaWBaIOIIHE TPYHTHI.

12.9 B rpyHrax, NOABEP>KEHHBIX MOPO3HOMY IIyY€HHIO, HE3aBHCHUMO OT IPHUHATOrO NPHHLUIA HX
HCIOJIb30BaHMUsA B KaueCTBE OCHOBaHUs IOJNOLIBY (YHAAMEHTOB MEJKOIO 3aJIOKEHUS IUIsI MOCTOB U TpyO
clenyeT 3armyOiiATh HE MEHEe 4YeM Ha BEIHYHMHY, ykasanHyio B Tabnuue 5.3 CIT 22.13330.2016 mpu
pAacIoNIOKEeHUH YPOBHSI MOJ3EMHBIX BOJ Ha ITyOHMHE dWSdf+2 M, a TOAOILIBY PACIIOJOKEHHOTO B TPYHTE

pocTBepKa CBaliHBIX (YHIAMEHTOB - He MeHee 4eM Ha (0,25 M HMXKe pacdyeTHOW TIIyOMHBI CE30HHOTO
MIPOMEP3aHUSI-OTTaNBaHUS TPYHTOB.

Ecnu rmyOuna 3amoxxeHus: GQyHIaMEHTOB JOJDKHA OBITh HE MEHEE pacdyeTHOW TITyOHHBI MPOMEp3aHHS
IpyHTa, BCce (PYHAAMEHTHI, 32 HCKIIIOUeHHEM (DYHIaMEHTOB WJIM TPYHTOBBIX MOAYIICK Ui CPETHUX 3BEHHEB
OJTHOOYKOBBIX TPYO TUAMETPOM JI0 2 M CIEIyeT 3arTyOnsaTh He MeHee uyeM Ha 0,25 M HUKe pacueTHOH T1yOHHBI
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mpoMep3aHus rpyHTa. IIpm 3TOM 3a pacueTHyl0 TIIyOMHY NpOMEp3aHWs MPUHUMAETCS €€ HOPMAaTHBHOE
3HaYEHUE.

@DyHIaMEHTBl WM TPYHTOBBIE HOAYIIKH CPEIHMX 3BEHHEB OJHOOUYKOBBIX TPYO IHAMETpOM 10 2 M
JOIyCKaeTcs 3aKjalblBaTh O3 yueTa rIyOuHbBI IPOMEpP3aHusl TPyHTa.

B ciydasix, koraa rimyOuHa 3an0xeHust PyHIaMEHTOB HE 3aBHCUT OT pacyeTHOW IITyOHHBI TPOMEp3aHUs
IPYHTa, COOTBETCTBYIOIIME TPYHTHI, ykazaHHbie B Tabnvue 5.3 CIT 22.13330.2016, moymkHBI 3ajierath He
MeHee 4eM Ha | M HuKe HOPMaTHBHOM ITyOHHBI TPOMEP3aHHsI TPYHTA.

[TomomBy BBICOKOTO POCTBEpKa CBAMHBIX (PyHIAMEHTOB MOCTOB CIEIyeT pacrojaraTb ¢ 3a30pOM OT
MIOBEPXHOCTH rpyHTa He MeHee 0,5 M B ycTosiX U 1 M - B IPOMEXKYTOUHBIX OMOpPAX.

MpumeyaHue - yOuHy 3an0KeHUs1 PYHIAMEHTOB U TPYHTOBBIX MOJYIICK MO CPEAHUE 3BEHbS TPYO
ouaMeTpoM 2 M u OoJiee clielyeT HazHauaThb C y4YeTOM YMEHbBIICHHs TIIyOWHBI MPOMEp3aHHs TPyHTa B
HaMpaBJIeHUH K OCH HACBHIITH.

12.10 B HenoaBep>KEHHBIX MOPO3HOMY ITyUYEHHIO TPYHTaX MOJIOIIBY POCTBEPKa CBAWHBIX (DyHIAMEHTOB
niy (pyHIaMEHTOB MEJKOTO 3aJ0)KEHUsI MOCTOB U TpyO JOIyCKaeTcs pacrojaraTb B IpeAesax CJIOsi CE30HHOTO
[IPOMEP3aHUA-OTTAUBAHUS [IPY YCJIOBHHM, YTO HHWXKHASA TPAHULA TOJIIIM TAKUX IPYHTOB 3aJeracT HE MEHeEe 4eM
Ha 1 M HIKe pacyeTHOW ITyOMHBI MPOMEP3aHMs U, KPOME TOTO, B Mpeaenax 30HbI IPOMEP3aHHs OTCYTCTBYET
BEPOSITHOCTH 00pa30BaHus JIMH3bI JIb/A, B TOM YUCIIE U OT HAIIOPHBIX MOA3EMHBIX BOJ.

12.11 IogomBy ¢GyHAaMEHTOB MEJIKOIO 3aJI0KCHHS M HIKHHUE KOHIBI CBail HE JIOIYyCKAETCsl OMHUPaTh
HETNIOCPEACTBEHHO HA TIOA3EMHBIC JIBABI, CHJIBHOJBIUCTBIE TPYHTHl, a Takke Ha 3aTOpQOBaHHBIC
MHOT0JIETHEMEP3TIbI€ TPYHTHI.

12.12 PacueTsl ocHOBaHHMI ()yHIAMEHTOB MOCTOB H TPYO CJIEIIyeT IPOU3BOIUTS:

a) MIPH UCTIOJIb30BAaHUH TBEPIOMEP3IIBIX IPYHTOB MO MpHHLHUITY | - o Hecymel crnoco6HOCTH;

0) Tpu HCNONB30BAaHUM MHOTOJETHEMEP3NBIX TPYHTOB 10 mnpuHiumy II, a TIMHHCTBIX
IUTACTHYHOMEP3JIBIX U 10 MPHHIMITY | - IO HecyIei ciocoOHOCTH | 1o AedopMariusM.

Jomyckaercs He ONpeaeNnaTh OCaaKi OCHOBaHUN (yHITaMEHTOB MOCTOB:

a) BCEX CHCTEeM M MpPOJIETOB NPH ONUPAaHMHM (PyHIAMEHTOB Ha MHOIOJIETHEMEpP3Jble I'PYHTH,
HCIOJb3YyEeMble 110 IPUHIMITY |, 32 HCKITIOYeHHEeM IUIAaCTUYHOMEP3JIbIX TJIMHUCTHIX TPYHTOB;

0) BHEIIHE CTATUYECKH ONPEACTHMBIX CHUCTEM >KEJIE3HOJIOPOXKHBIX MOCTOB C IpOJIETaMHu 0 55 M u
aBTOAOPOXKHBIX C mpojeramu a0 105 M mpu onmupaHuM (QyHIAMEHTOB Ha MCIOJb3yeMble Mo mpuHUumy I
CKJIBHBIE U APYTHE MATOCKUMAEMble IIPYU OTTaUBaHUH TPYHTHI.

Pacuetsl ocHOBanuii TpyO ciemyeT MpoOM3BOIUTH MO Hecyllel crnocoOHocTH. Ha cribHOCKHMMaeMBbIX
IpU OTTAaUBaHWU TPYHTAaX, HCIONB3yeMbIX MO npuHumIy II, ocHoBaHuMA TpyO ciemyeT pacCUMTHIBATH IO
Hecylied criocoOHOCTH U 10 Ie(OopMalUsaM, BKIIOUas ONpEeICICHUE X OCAIKH.

12.13 Pacuer ocHoBaHusi cBali AN (QYHIAMEHTOB OMOP MOCTOB TIO HECyIled CHOCOOHOCTH
MHOTOJIETHEMEP3JIbIX TPYHTOB, UCIIOIb3YEMBbIX 110 MpHHIMITY I, ciaeayer mpou3BoauTh cornacHo 7.2.1 u 7.2.2.
Ipu sToM 3HaueHHE y B hopmyrne (7.1) cnenyer mpuHUMAaTh paBHbIM 1,4 HE3aBUCHMO OT YHCJIa CBail B

(byHIaMEHTe M OT TOJIOKEHUs TOJOUIBBI POCTBEpKA MO OTHOIICHHIO K MOBEPXHOCTH TPyHTA. 3Ha4YeHHE
ko3 dunrenta v, B hopmyrie (7.2) nonmyckaercs HpUHAMATH paBHBIM 1,0.

J1st KpaTKOBPEMEHHOM 4aCTH HAarpy30K pacueTHbIE 3HadeHus R u Raf ucxonas u3 7.2.3 jgomyckaercs
MPUHUMATE C TOBBIIIAIONNM KO3 PHUINEHTOM N, PaBHBIM: IS CBaHBIX (YHIAMEHTOB KEJIC3HOAOPOKHBIX

MocTOB 1,35 - mpu OAHOBPEMEHHOM JIEHCTBUU MOCTOSIHHBIX U BPEMEHHBIX BEPTUKAJIbHBIX Harpy3ok; 1,5 - npu
JNEWCTBUM MOCTOSHHBIX U BPEMEHHBIX COBMECTHO C BPEMEHHBIMU T'OPM3OHTAIILHBIMH HAarpys3kamu (BKJIIOYAas
celiCMUUEeCKUe Harpy3KHu); U CBAHBIX (yHIAMEHTOB aBTOJOPOKHBIX MOCTOB - COOTBETCTBEHHO 1,5 1 1,75.
1 Kene3HoNOPOKHBIX MOCTOB Ha CTAHLMOHHBIX M MOABE3THBIX MyTSIX, TOPOJICKUX, a TAKXKE APYTUX
MOCTOB, Ha KOTOPBIX BO3MOKHBI CHCTEMAaTHYECKHE OCTAaHOBKM Ha HEONpEAENICHHOE BpeMs I0€3[0B WIH
aBTOTPAHCIIOPTA, 3HAUYCHHE KOO HIHeHTa y B (DOPMYIe (7.2) cnenyer npuHUMaTh paBHbIM 1,0.

12.14 Pacuer ocHOBaHHI CBallHBIX (YHIAMEHTOB 10 HECYIIeW CIIOCOOHOCTH MHOTOJETHEMEP3IBIX
IPYHTOB, WCIOJB3YEMBIX IO mpuHImIy II, cieayeT MpouM3BOAUTE B COOTBETCTBUM C Tpeboanusmu Cl1
24.13330. TIpu 3TOM pacuyeTHOE COIMPOTHBICHHE OTTAWBAIOIIMX TPYHTOB TMOJ TOPIIOM CBall ClieayeT
npuauMath o CII 24.13330, kak ass OypoBBIX CBail.

Pacyer mo Hecymeli CHOCOOHOCTM OCHOBaHMH  (DYHIAMEHTOB MEJKOIO  3QJIOKCHHS  Ha
MHOTOJICTHEMEP3JIbIX TPYHTAX, UCIOJBb3YeMBbIX 1o TpuHIHMy 11, cineayer npousBoauts mo Cl1 35.13330.

12.15 dynnamMeHTsl OeperoBbIX, MEPEXOAHBIX U MPOMEKYTOUYHBIX OMOP MOCTOB Ha KPYTHIX CKIIOHAX, a
TaKXke (YHJIaMEHThI YCTOEB MPH BBICOKHX HACHIMSIX B CIydYasX PACIONIOKCHHUS IMOJI HECYIIMM CIOEM ILIacTa
HEMEp3JIOr0 WJIM OTTaWBaromiero (B MEPHOJ SKCIUIyaTalld MOCTa) TIHHHCTOTO TPYHTa WU MPOCIOWKH
HACBHIIICHHOTO BOJOHM TMecKa, MOJACTHIAEMOr0 TJIHHUCTBIM TPYHTOM, HEOOXOJMMO paCCUUTBHIBATH IO
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YCTOWYMBOCTH TIPOTUB IIyOOKOro caBura (cmenieHus: (QyHIaMeHTa COBMECTHO C TPYHTOM) IIO
KPYTIOMMIHHAPUIECKON WM ApPYyroi Oojiee OMAacHOM MOBEPXHOCTH CKOJBKEHHUS. Jis yKa3aHHBIX yCIOBHH
CJIEyeT TaKKe IPOBEPSITH BO3MOXKHOCTbH IIOSBICHUS MECTHBIX OIOJ3HEBBIX CABHUIOB Ha PAaHEEC YCTOMUYUBBIX
CKJIOHAX BCJICACTBHE JIOIIOJHUTEIBHOIO UX HArpy»KEHHUsS BECOM HACBIIIM M OIOPbI, HAPYIIEHUS YCTOMYMBOCTH
IUTaCTOB I'PyHTa B MpOILECCe MPOU3BOACTBA PabOT WM M3MEHEHHs pexuMma (YpOBHA U CKOPOCTH TCUECHHS)
MOJI3EMHBIX M TIOBEPXHOCTHBIX BO.

12.16 dyHAaaMeHTBI MOCTOB, BO3BOJAMMBIX Ha MHOTOJETHEMEDP3JBIX TIPyHTaxX, HCIOJIB3YEMBIX B
KauecTBE OCHOBAaHMU Mo mpuHIuMy llI, ciexyer paccuuThIBaTH AN YCIOBHMH ITOJHOTO OTTaMBaHMSA TPYHTOB
OCHOBaHUS HE3aBUCHMO OT UX COCTOSHUS (MEp3JI0e WK Tajoe) B IEpHO CTPOUTENILCTBA. PacyeT o mpoyHoCTH
MU TPEIIMHOCTOMKOCTH CBAaWHBIX 3JEMEHTOB CJeXyeT MPOU3BOJUTh HAa YCWIHA B pacueTHBIX CEYEHUsX,
BO3HUKAIOIINE KaK JUIsl MEP3JI0T0, TaK U OTTAsBLIET0 COCTOSHUS TPYHTOB OCHOBaHUSI.

12.17 Ceaiinble (GyHIAMEHTBI CJIEIYeT PacCUUTHIBATH HA COBMECTHOE JACHUCTBHUE BEPTHKAIBHBIX WU
TOPH3OHTAJBHBIX CHJI M MOMCHTOB, NpUHHMAs MepeMenieHus (YHIAMEHTOB NPONOPIHOHATBHBIMH
JIEHCTBYIONINM yCHIHsAM. He3aBHCMMO OT NpHUHIMIIA KCIOIB30BAaHUS TPYHTOB B KadecTBE OCHOBAaHUS, HE
ClIEAyeT YYMTHIBATh COIPOTUBIECHHE TIPYHTOB IIEPEMELICHUSIM 3arilyOleHHOrO B TIPYHT PpOCTBEpKa
¢ynnameHnToB. B pacuerax, BKIIOYAIOIIMX OINpEle/iCeHHME CBOOOAHOM [UIMHBI CBal, OTTasABIIME W
IUTACTUYHOMEp3JIble  TPYHTBHI  JIONyCKAaeTCsl  paccMaTpuBaTh Kak  JIMHEeHHOo-AedopmupyeMyro  cpeny,
XapakTepu3yeMylo K03()(GUIIMEHTOM IIOCTENH, IPUHUMAEMbIM KaK JJIsl HEMEP3JIbIX TPYHTOB.

[Ipu wucnonb30BaHMKM TPYHTOB B KaueCTBE OCHOBAaHUS NO MNpuUHOMIY | B pacuere OoOImycKaeTcs
MPUHUMATE, YTO KAXKAbI CBAHBIA 3JEMEHT KECTKO 3ae]aH B TBEPAOMEP3JIOM IpyHTE Ha TayOuHe d, cunTas
OT YPOBHS, COOTBETCTBYIOIIEIO pacyeTHOW (MaKCHMalbHOH) TeMIlepaType, NMpH KOTOPOH MaHHBIA TPyHT
MEPEXOUT B TBEPAOMEP3JIOE COCTOSHME; 37ech d - nTuaMeTp WM OOJBIIMHA pa3Mep MONEePEeUHOr0 CEUEHHS
3JIeMEHTa B HaIlpaBJIEHUH JIEHCTBUS BHEITHUX Harpy3oK.

12.18 B ceiicMuuecknx paiioHax (QyHIAMEHTBI MOCTOB JOIYCKaeTcs MPOEKTUPOBATh Ha JOOBIX
IPYHTax, UCIIOJIb3YEMBIX B KauecTBe OCHOBaHMA 10 npuHiuny [. Ecnu rpyHTHI icmonb3ytotes mo npuHimmy 11,
TO CIeAyeT TMpeaycMaTpuBaTh OIMUPaHWE TMOMOIIBHI  (YHIAMEHTOB WM HIDKHHX KOHIIOB  CBai
[IPEUMYIIECTBEHHO Ha CKaJbHbBIE WIM ApPYrMe€ MajoCKHMaeMmble IpU OTTauBaHUM TpyHTHL. llpu yuere
CEMCMUYECKUX HArPY30K pacdeT CBalHBIX (YHIAMEHTOB ClielyeT MPOnu3BoauTh cortacHo 11.4-11.8.

13 Oco0eHHOCTH MPOEKTHPOBAHNSA OCHOBaHU U (yHTaMeHTOB He)Tera3onpoBoI0B Ha
MHOT0JIeTHEMeP3JIbIX TPYHTaxX

13.1 OcHoBanus 1 (GyHAaMEHTH MarucTpajJbHBIX Ta30- U HE(PTENPOBOIOB (Hanee MarucTpaibHbIC
TpyOONIpOBOABI) CIEAyeT NPOCKTUPOBATH B COOTBETCTBUM C Pa3ferioM 7 ¢ y4eToM JONOJHHUTEIBHBIX
TpeOOBaHMiA, COJICPIKAIMXCS B HACTOSIIIIEM pasjiene, a Taroke B Cl1 36.13330.

13.2 B TexHMYECKOM 3allaHMMd Ha TPOEKTUPOBAHWE OCHOBAHWH W (PYHIAMEHTOB MarucTpajbHBIX
TpyOOIPOBOIOB JIOMOIHUTENBHO JIOJDKHBI COAEPKAThCS CBEIEHHS O TMpeJlieliax W3MEHEHHUS TeMIepaTyphbl
TPaHCIIOPTUPYEMOTO TIO TPYOOIIPOBOTY POIYKTA.

13.3 Ilpu TpoeKTHpPOBAaHWUH OCHOBAHMHA W (YHIAMEHTOB MAarHUCTPabHBIX TPyOOIPOBOAOB CIICTYET
YYUTHIBATH:

MarucTpaibHbIe TPYOOTIPOBOIBI MMEIOT TIOBBIIEHHBIH YPOBEHb OTBETCTBEHHOCTH;

TPAHCIIOPTUPYEMBI 1O TPYOONPOBOAY MPOAYKT MOXKET HMETh KaK TOJOXHUTEIbHYI0, TaK H
OTPHUIIATEIBHYIO TEMIEpPaTypy, YTO CYMIECTBEHHO BIHSET Ha TEIUIOBOC W MEXaHWYECKOE B3aMMOJCHCTBUE
TpyOOmpoBOa U MEP3JIBIX TPYHTOB;

B KaueCTBE OCHOBAaHHH MarkucTpajbHBIX TPyOOIPOBOAOB HE PEKOMEHIYETCS PACCMaTPUBATh YYacTKU C
MOJ3EMHBIMH JIbJaM{, HaleIsIMH U OyrpamMu My4eHHUs, NpPOSBICHUAMH TEPMOKApCTa, TEPMOIPO3HUH,
COH(IIOKIIH, MOPO300OHHOTO pacTpeCKUBaHMUS;

OMACHOCTh TMPSMOTO TEIJIOBOTO M THAPABIMYECKOTO BO3ACHCTBHI TPAaHCIOPTUPYEMBIX HePTH U
He(TENPOAYKTOB Ha MEP3JIbIE TPYHTHI P aBapHUSIX HA MAaTUCTPAIBHBIX TPYOOIpPOBOIaX.

MpumeyaHue - TpyOonpoBOIbI JENAT Ha: TOPSYHE yYacTKU (TeMIeparypa NpoyKTa B TEUCHHE BCETo
roga TOJOXHUTENbHAs), TeIUlble YYacTKH (TeMIeparypa NpOAyKTa B TEYEHHWE ToJa MOXeT OBIThb W
TIOJIOKUTENBHON ¥ OTPHULATENFHOW, HO cpeaHerogoBas Ttemrieparypa Bbime 0°C) M XOJNOAHBIE YYacTKH
(cpenneromoBast Temmeparypa mnpoxykra Hmke 0°C). K mepBeiM oTHOcATCS He(TEmpoBOIbI Ha BCEM
MPOTSHKEHUH W Ta30IpPOBOJBI Ha HEOOINBIIOM MPOTSHKEHHH TIOCIE€ KOMIIPECCOPHBIX CTaHIMM, KO BTOPBIM H
TPETBUM - TOJILKO Ta30IPOBOIBL.

13.4 Tlpoknanka TpyOONMpPOBOAOB B pailOHaAX MHOTOJETHEMEP3JBIX TPYHTOB MOKET BBIMOIHATHCS
MOJ3eMHBIM (B TpaHLIEAX), Ha3eMHbIM (MO0 TOBEPXHOCTH 3€MJIM C OOBAJIOBaHMEM WM O€3 HEero) WiH
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HaI3eMHBIM (Ha omopax) crocobamu B cooTBeTcTBHH ¢ NpunoxeHvem C. Cremyer u3berath 4acToro
YyepeoBaHus Pa3IUYHbBIX CTIOCOOOB MPOKIIATKN Ha CPABHUTEIHHO KOPOTKHUX PACCTOSHUSX.

13.5 [ns yMeHbIIEHUs 30HbI OTTaMBAaHUSI MEP3JIOr0 IPyHTa CIEAyeT IPUMEHATh aBTOMAaTUYECKU
JNEUCTBYIOUIME OXJIAXKJAIOIUE YCTAaHOBKU (C JKMIKOCTHBIM WM HAapOXKUIKOCTHBIM XJIaJOHOCUTEIEM) H
TETUION30JIUPYIOIIME KpaHbl. TemION30/HOHHbIE SKPaHbl Ul HA3€MHOH NPOKJIAIKU CJIEAYET BBIIOJIHATH
IUTOCKUMH, JUTSL MOA3EMHOM - HUIMHAPHYECKUMH.

13.6 Ilpu npoeKkTHpoBaHUU OCHOBAaHMK M (YHIAMEHTOB TPYOOIPOBOAOB B pallOHAX PACHPOCTPAHEHHUS
MHOTOJIETHEMEP3IIBIX TPYHTOB CJIEIYET BBITOJIHATE CIEAYIOLINE PacUeThl:

pacueT OCTBHIBAaHHMSA TPAHCIOPTHPYEMOIO IO TPyOONMpOBOAY MPOAYKTAa C LENbI0 YCTAHOBIICHHS
TeMIepaTypsl 10 AJIMHE TPyOOIpPOBO/a, a TAK)KE BBIABICHUS €T0 TOPSYMX, TEIUIBIX U XOJOJHBIX YYaCTKOB (CM.
npumedaHue k 13.3);

pacuer TIyOWMHBI OTTaWBaHHS W ITIPOMEP3aHUS TPyHTa B OCHOBaHHHM IOJ3€MHBIX W HAa3eMHBIX
TpyOOTIPOBOIOB;

pacuerel mo I u Il rpymnmaMm mpeaenbHbIX COCTOSTHUM C YYETOM MPOIECCOB, MPOUCXOISAIIUX B
OKpY’KarollleM MacCHBE IPYHTa B pe3yabTaTe ycTpoiicTBa TpyOompoBoaa (Ipocaska M TEPMOKApCT IpH
OIIAaUBaHUU, ITyYCHHE TP IPOMOPAKUBAHUM).

13.7 I'nyObuny oTrauBanus (IpOMOPaXUBAHMA) ITPYHTA CIECAYET ONPEICISTh YUCICHHBIMU METOAMH, C
Y4ETOM IPOEKTHOTO CPOKa 3KCIUTyaTaluy TpyoomnpoBoaa. [ myOuHy oTTanBaHMs MHOTOJIETHEMEP3JIbIX TPYHTOB
MOJI LEHTPOM TOPSYMX W TEIUIBIX MOA3EMHBIX TPyOOIPOBOIOB, a TaKKe IIIyOWHY NpOMEp3aHusl IPyHTa IOA
LEHTPOM XOJIOIHBIX TPYOONPOBOIOB, PACHONOKEHHBIX HA yYacTKax C MHOTOJICTHEMEP3JIBIMH TPyHTaMH He
CITMBAIOIIETOCS THIIA, IOMYCKACTCSl PACCUUTHIBATH COTIIACHO MPUMOXEHMIO H.

13.8 PacueTHble Harpy3kH, BO3JEHCTBUS M HMX COYETAHUS IPH MPOEKTUPOBAHUM OCHOBAaHUI U
(yHIaMEHTOB MaruCTpalbHBIX TPYOOIIPOBOIOB B pallOHAX MHOTOJIETHEMEP3IBIX TPYHTOB CleAyeT NPUHUMATh
B cooTBetcTBUH ¢ TpedoBanusmu Cl120.13330 u CI1 36.13330.

13.9 JInst cOBMECTHOTO pacyeTa CHCTeMBI "OCHOBaHME (BMEMIAIOIINN MAacCHB) - TPyOOIpOBOA" MOTYT
HCTIONIb30BATHCS aHATUTHUECKUE WIIM YUCIIEHHBIE (METO KOHEYHBIX 3JIEMEHTOB, METOJ] KOHEUHBIX PAa3HOCTEH H
np.) Metonel. Ilpw HCMONB30BAaHWW YHCIACHHBIX METOJOB pacdyeTHas MOACHb ''OCHOBaHHE-TPyOOIpoBox
JODKHA ~ aJeKBaTHO  OTPakaTb  KOHCTPYKTHBHBIE  OCOOGHHOCTH  TpPyOONpPOBOAA,  XapaKTEPUCTHKH
MHOT'OJIETHEMEP3JIBIX TPYHTOB U CXEMBI UX B3aMMOJICHCTBUSI.

14 Oco0eHnocTH MPOCKTUPOBAHUS OCHOBAHMII 1 (l)yHIlaMeHTOB Ha CKJIOHAX

14.1 IlpoekTupoBanre OCHOBaHMH U (QYHAAMEHTOB Ha CKJIOHaX (OTKOcax) B pailoHaxX pacHpoCTpaHEHHUs
MHOTOJIETHEMEP3JIBIX TPYHTOB CJIEyeT BBIMOJIHATH MO IEPBOM TPYIIIE MPEACIbHBIX COCTOSHUI B COOTBETCTBUH
¢ CIl 2213330, ¢ y4eroM CHMKEHHS MPOYHOCTH MEP3JIBIX TPYHTOB MPH IOBBIILICHUU TEMIIEPATyphl U
JUIMTETILHOCTH BO3JICHCTBHUS HATPY3KH, a TAKXKE BIMSHUS T€OKPHOJIOTUIECKUX YCIOBHUA.

142 Ilpm m[pOEKTHPOBAHWW OCHOBaHWMM W (yHIZaMEHTOB B pailoHaX pacIpoCTpaHEHUs
MHOTOJICTHEMEP3JILIX TPYHTOB Ha CKIIOHaX ¥ TPUCKIOHOBOW TEPPUTOPUHM CIIEAYET paccMaTpUBaTh
TEPMOJHHAMHUYECKOE DPAaBHOBECHE CHCTEMBI ''COOpYyKeHHMEe-OCHOBaHMe-CKIOH" ¢ yderom Cl1 47.13330 wu
JIPYTHX HOPMAaTUBHBIX JOKYMEHTOB 0 MH)KEHEPHO-TEOJIOTHUECKUM H3BICKAHHAM JUISI CTPOUTENIBCTBA, a TAKKe
CIIeTyIomunX (haKTOPOB:

- KPYTH3HBI, BEICOTHI, TPOTSHKEHHOCTH, ITUPUHBI U SKCIIO3UIIUH CKIIOHA;

- TIPOSABIICHUS INIyOMHHBIX M COMM(IIOKIMOHHBIX OMOJI3aHUI M HApYIIEHUS] PACTHTEIBHOIO MOKPOBA,
HaseaeoOpa3oBanus, OyrpoB MydeHHs, TEPMOKApPCTa, TEPMOIPO3HH;

- MOIIHOCTH CIIOA M XapakTepa paclpOoCTPaHEHHs MHOTOJIETHEMEP3JBbIX TPYHTOB (CILIOLIHOE,
MIPEPBIBUCTOE, OCTPOBHOE), HATMYHS YKUJIBHOTO U IJIACTOBOTO JIb/a, TAIUKOB, KPHOIATOB;

- TeMIIepaTypbl MEp3JI0T0 TPYHTa BO BPEMEHH MO TIyOMHE M MPOCTUPAHHIO CKIOHA (M30TEPMBI) Ha
CTaJlIM CTPOUTENBCTBA, SKCIUTyaTalllH U JIMKBUAAIMH 00BEKTOB;

- 0COOCHHOCTEH MPHPOJHBIX KPHUOTEHHBIX GopM penbeda (KaMEeHHBIC TIETYEphbl, KypyMbl H JIp.), a
TakKe QOPMHUPOBAHNA TEXHOTEHHBIX (POpM (OTBaJIBI, KAPbEPHI, KOTIOBAHBI, BEIEMKH, HACBIH H 1. );

- TEOKPHOJIOTHYECKUX YCIOBHH (TEKCTypa, BIAXKHOCTb, JBJUCTOCTh (PU3NKO-MEXaHHUYECKHE CBOICTBA
MEp3JIbIX U OTTANBAIOIINX TPYHTOB), & TAK)KE XapaKTepa HAIIACTOBAHMS ITOPOJ;

- HAIMYHUS COOPYKEHUH Ha CKJIOHAX, MMEIOMHNXCS JeopMannii COOpyKEeHHUH, a Tak)Ke MEPOIPHUSITHIA
10 TIPOTHBOOTIOJI3HEBOH 3aIIUTE;

- WHTEHCHBHOCTH M XapaKTepa TEXHOI€HHOM Harpy3Kd, OCOOCHHOCTEH TEMJIOBOrO U CHIIOBOTO
BO3ACUCTBHI Ha CKJIOH INPOCKTUPYEMBIX COOPYKEHHH [0 MPOJOJDKUTEIBHOCTH, OXBaTy TEPPUTOpPUH,
KOJINYECTBEHHBIM 3HAUYEHHUSM TEMIIEPATYPbl, KOHCTPYKTHBHBIM OCOOEHHOCTSM COOPYKECHHUH.

TpeboBaHus K MHKEHEPHO-TEOJIOTHUECKUM U3BICKAHUSIM MTPUBEACHBI B [1].
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14.3 Pac4eTsl yCTOHYMBOCTH CKIIOHOB (OTKOCOB) M COOPYXKEHHMH Ha HHX B pallOHaX paclpoCTpaHEHUs
MHOTOJIETHEMEP3JIBIX TPYHTOB, B OTIMYHME OT TajblX TPYHTOB, CJIEAYeT OCYIIECTBIATH C YYETOM
TEMIIEPAaTypPHOI'0 COCTOSHUS IPYHTOBOI'O MaccuBa. B 3aBUCHMOCTH OT TeMIIEpaTypHOTO COCTOSIHUS IPYHTOBOTO
MaccuBa CJIEAyeT pacCMaTpUBaTh JBa OCHOBHBIX THIIA KPUOTEHHBIX OIMOJ3HEH: 1 - Mep3ible; 2 - OTTanBaroIIKE.
Kpome Toro, cyImecTByIOT pa3nuyHble THIIBI CMEIIAHHBIX KPUOTCHHBIX OIOJI3HEH.

14.4 TlporHo3 YCTOWYMBOCTH CKIIOHOB M COOPYXEHHH Ha HUX HEOOXOAMMO OCYIIECTBISTh Ha
OCHOBaHHMM BBINIOJIHEHUSI NMPOTHO3HBIX TEIUIOTEXHUUYECKUX pPacdyeToOB, CXEMaTH3alMM MPUPOIHBIX YCIOBUH U
OTIpE/IETIEHNs] MTOBEPXHOCTEN CKOJBKEHUS B MEP3JBIX MOpPOJax, a TAaKKe BO3MOYKHOCTHM BO3HHUKHOBEHHS WU
Pa3BUTHSA COTUQIIOKIIH.

14.5 Pacuer MecTHOW M OOIIEH yCTOWYMBOCTH CHUCTEMBI '"COOpY>KCHHE-OCHOBAHHE-CKIIOH", JOJKEH
MIPOU3BOANTECA METOAAMHU, YJOBJIETBOPSIOUIMMH YCIOBHSM paBHOBECHS B TMIPEAEIBHOM COCTOSHUH, C
UCIIOJIL30BAHMEM IPOTPaMM, pa3pa0OTaHHBIX HA OCHOBE OOLICTIPUHSTHIX METONOB pacyeTa YCTOHYHUBOCTH.
Jomyckaercs TpUMEHATh JApPYyTHe METOAbI  pacuera, pe3yJabTaThl KOTOPBIX MPOBEPEHBI  OMBITOM
MIPOEKTHPOBAHUS, CTPOUTENBCTBA M IKCIUTyaTalluy. PacueTsl BHIONHAIOTCS HA OCHOBHOE M 0c000e coueTaHue
Harpys3ox.

14.6 I1oBepXHOCTh CKOJIBKEHHUSI B MACCUBE MEP3JIbIX OJJHOPOAHBIX TPYHTOB OIPEIEISICTCS MOJ0KEHUEM
H30TEepMbI HanOosiee BBICOKOM OTPULATEIBHOM TEMIEepaTyphl IPyHTa, @ B MAaCCHBE HEOJHOPOAHBIX TPYHTOB -
HAaNMEHBIIUMH  TNPENCNbHO-AJIUTEIbHBIMU  3HAUYCHUSMH CONPOTUBIICHUS CIOBUTY MEp3JIOrO  TpyHTa.
[ToBepXHOCTH CKOJIBXKEHHUSI OTTAUBAIOIIETO I'PyHTa (Ha COMM(IIOKIMOHHBIX CKJIOHAX M OTKOCAX) cledyeT 3a
TpaHUIEN OTTaMBaHUsA, KOTOpas MPAKTHUYECKU MapayjiesibHa MOBEPXHOCTU CKJIOHA, MOIIHOCTH OIOJ3ar0IIEro
ClIOsI paBHa TJIyOMHE OTTaWBaHMs, OIpPEHENseTCSs NP TEOKPHUOIOTUYECKUX HW3BICKAHUSX W YTOUHSETCS
TEIUIOTEXHUYECKUM PACUETOM.

B Ttemoe Bpemsi roga B HEKOTOPBIX CIyYasX OJHOBPEMEHHO MOTYT Pa3BHBAThCSI CONUGMIIOKIHS H
[IIyOMHHBINM OIOJI3eHh MEP3JIOr0 TPYHTA, YTO CIEAYEeT YYUTHIBATH B pacdyerax MO Hecylled crocoOHOCTH
OCHOBAHHH ¥ IpY HA3HAYEHWH MPOTHUBOOIIOJI3HEBBIX MEPOIIPUATHH.

14.7 Cuna mpeneiabHOTO COMPOTHBIECHUS OCHOBAHMS, CIOKEHHOTO TUCIIEPCHBIMU TPYHTaMH JOJDKHA
OTIPENENATHCS, UCXO U3 YCIOBUS, YTO COOTHOILIEHHE MEXy HOPMAJIbHBIMU U KacaTeIbHBIMH HAIPSIKEHUSIMU
10 BCEM IOBEPXHOCTSIM CKOJIBXKEHUS, COOTBETCTBYIOIIEE MPEICIEHOMY COCTOSIHUIO OCHOBAHUS, MOAYMHSACTCS
3aBUCUMOCTH

rae (0} " C - paCyYCTHLIC 3HAUCHHA YTIJIa BHYTPCHHEIO TPECHUSA U YACJIBHOTO CHLCIICHUS. ﬂﬂﬂ MEP3JIbIX
TPYHTOB ONPCACIAOTCA MPEACIbHO-AJIUTCIBHBIC 3HAYCHUA YIJla BHYTPCHHEIO TPCHHUA 0N U YyJICJIbHOTO

CICIIICHUA CL IIpu MpOBCACHUN HCIBITAaHUI Ha CpE3 MEP3JIOT0 I'pyHTA, AJId OTTAUBAOIINUX I'PYHTOB Og nu csh

NPU NIPOBEICHUH UCIIBITAHUI Ha HEKOHCOJIMIMPOBAHHBIN OBICTPBINA Cpe3 OTTAMBAIONICTO TPYHTA MO MEP3IOMY
CIIOH0.

14.8 PacuerHble 3HAYCHMs ¢ M C ONPEACISIOTCS IO ONBITHBIM JaHHBIM. JUisi coopykeHui
MOHMKEHHOTO YPOBHS OTBETCTBEHHOCTH W TPEABAPUTENBHBIX pACUeTOB YCTOWYMBOCTH OCHOBaHHIMA
JIOTYCKACTCs PACYCTHBIC 3HAYCHUS @ , €, @, ¥ C TPUHUMATE 110 Tabnunuam B.13 u B.14.

Koadduuent nanexHoctu y, IO OTBETCTBEHHOCTH COOpYKEeHHUI mpHHUMaeTcs paBHbIM 1,2; 0,95 u

0,9 COOTBETCTBEHHO ISi COOPYKCHHI  TOBBINICHHOTO, HOPMAJIbHOTO ¥ TOHW)KEHHOTO  ypPOBHEH
oteerctBenHocTH (TOCT 27751).
Koo duument ycnosuii paboThbl y NPHHUMACTCS PABHBIM:
C

JUISL MEP3JIBIX JUCIIEPCHBIX TPYHTOB 1,0;

JUTS. OTTaMBAIOIIIX 0,85.

149 Tlpu CTpOUTENHCTBE Ha CKJIOHAX, CJIOXCHHBIX MHOTOJICTHEMEP3JIbIMU TPYHTAMHU, CIEIYET
MPUMEHSATH MTPEUMYIIECTBEHHO MPUHIIMIT | HCITOJIb30BaHUSI MHOTOJISTHEMEP3JIBIX TPYHTOB, IPH YCIIOBUH, YTO B
TEUYEeHHE BCEro IMepHuoJia JKCIUTyaTtaluu OyJer oOecredeHa OTpUIaTeNbHas TeMmIeparypa, Tpedyemas 1o
pacdyeTy yCTOWYMBOCTH CKIIOHA © Hecymed crmocoOHoctrn ocHoBaHuil. [lpuntun Il ucmomb3oBaHms
MHOTOJIETHEMEP3JIbIX TPYHTOB J0IMYCKACTCs IIPU CTPOUTEILCTBE Ha CKJIOHAX, ¢ yuerom 6.1.3,6.1.4 n 6.1.6.

14.10 IIpu nconp30BaHUY MHOTOJIETHEMEP3IBIX TPYHTOB IO MIPUHIHUITY | ClIeyeT BBITOIHATH POTHO3
TEMIEPaTypHOTO pPEXUMa W, B clIydae HEOOXOIMMOCTH, CHEIHaJbHbIEé MEpONPHUATHS IO 00eCledYeHnIo
MIPOEKTHOM TeMIIepaTyphl MEP3JI0TO TPyHTa U 00eCreurnBaTh KOHTPOIb TEMIIEPATYPhl B TEYCHHE BCETO TIEPHOo/Ia
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SKCIUTyaTanmu. [Ig coxpaHeHHs ¥ TIOHW)KGHHS TEMIIEpaTypbl MEp3IbIX TPYHTOB CJEIyeT NPUMEHSThH
CIIEYIOIINE MEPOTIPHUSATHSL: arpoJIECOMETHOPAIIN, YCTPOHCTBO TETIO3AIUTHBIX 9KPAaHOB, BOJIOOTBO/ U JIp.

14.11 MuoroneTHeMep3Ible TPYHTHI HA CKIIOHAX W MPUCKIOHOBOW TEPPUTOPHH CIEIyeT MCIIOIb30BaTh
mo omHomy mpuHImIY. [Ipm crpouTenbcTBe Ha CKIOHAX HEOOXOAWMO MAaKCHMAlIbHOE COXpaHEHHEe U Jaxe
VIIydIIeHHEe SKOJIOTHYECKOW 0OCTaHOBKH 3a CUET MPUMEHEHUS MMPOEKTHBIX, OPTaHN3allHOHHO-TEXHOIOTHUECKUX
pelIeHnit W MEpONPHUATHI MO TPEJOTBPAIICHUIO OIMON3aHWUS W HApPYIIEHUS SKOJIOTHYECKOTO PaBHOBECHS,
00yCIIOBIEHHOT'O OIIACHBIMU KPUOT€HHBIMH MIpOLecCaMy (TEPMOKApCT, IyYeHue, Hajeaeo0pa3oBaHue).

14.12 Ha cknoHax CKaJIbHBIX M MOJYCKAJIBHBIX MOPOJ pPacdeTbl YCTOHYMBOCTH U NPOEKTHPOBAHUSA
(yHIaMEHTOB JIOITYCKAeTCsl BBIMOJMHATH B cOOTBeTcTBHM ¢ TpeboBanusimu CIT 22.13330. UnxenepHas
[IOITOTOBKA TEPPUTOPUH JTOJIKHA OCYIIECTBIISATHCS COTTIAcHO 6.5.

14.13 B kauecTBe (yHIAMEHTOB COOpDYXXCHHMH Ha CKJIOHaX B palOHaX paclpOCTpaHEHUs
MHOTOJIETHEMEP3IIBIX TPYHTOB PEKOMEHIyeTCs MPUMEHSTH OTAEIBHO CTOSIIHE cToN04YaTkie pyHIaMEeHTHI, CBau
U psbI CBaii, MpOpEe3aroIire MOBEPXHOCTh CKOIBKEHHUS. MecTa pachoJoKEeHHs CBail Ha CKJIOHE, KOJUYECTBO,
KOHCTPYKITHS, pa3MepBl U paCCTOSTHUE MEXIY HUMHU OTMPEACISIOTCS Ha OCHOBAaHMH PacyeTOB MECTHOHN M 0OIIei
YCTOHYHMBOCTH CKJIOHOB W C YYETOM OIIOJI3HEBOTO [aBJIEHHS MEP3JIOT0 TPyHTa Ha CBaWl M HArpy3oK OT
COOPY KEHUSI.

14.14 B xayecTBE HH)KEHEPHBIX COOPYXEHHUH, MPOTUBOACHCTBYIOIIMX OIMOJ3aHUIO MEP3IbIX HU
OTTaWBAIOUINX TPYHTOB, CIEAYeT MPHUMEHSATh TPAJUIMOHHBIE COOPYKEHUs: KOHTP(OPCH, KOHTPOAHKETHI,
nozanopueie crensl, psaabl cail (C1 116.13330), pacnonokeHne KOTOPBIX Ha CKIOHE M MEXAy coOoi
00OCHOBBIBAaETCSl pacyeTaMH U3 YCJIOBHS HEOOIMYLICHUS! TEUEHHUs] MEP3JIOr0 M OTTaMBAIOIIETO TPYHTA MEXKIY
HUMH M HE TMpPEmATCTBYIOIIMEe (GUIBTPAlMd BOABI 1O CKJIOHY. MecTa pacholoXeHHss M KOJHYECTBO
YACPKUBAIOIIUX COOPYKEHUI Ha CKIOHE OOOCHOBBIBAIOTCS pacyeTaMd MECTHOW M OOINeH yCTOHYMBOCTH
CKJIOHA.

14.15 Ha cximorax COY mpuUMEHSIOTCSA B CIydasx MPaKTHIECKON HEBO3ZMOKHOCTH WIIH HEIOCTATOYHOU
3GPEKTHBHOCTH JPYTUX MEPOINPUATHA sl cTaOwiM3aliu CKJIOHa W OOecIieYeHHsi Ha BECh TIEPHOJ
SKCIUTyaTallMy TEMIIEPaTyphl TPYHTA, HEOOXOAMMOH 110 pacdyeTy HecyIiei cltocOOHOCTH OCHOBaHUSI.

14.16 JInsg comudIIOKIMOHHBIX CKJIOHOB B KadeCTBE OCHOBAHHWH JHUHEHHBIX COOPYXCHHH (JIMHHMA
JJIeKTporiepeadr, TPyOONPOBOAOB, OSCTaKaa) CJIeayeT NPUMEHSATh oOOTekaemble (yHIaMEHTHI B BUJE
OTJIENBHBIX CBail, pPAMOB CBad, pabOTAalIINX B YCIOBHAX OOTEKAaHWS WX OTTAWBAIOIIAM TPYHTOM TIpH
COOJIFOICHUU TIPUHIIMIIA ONTHMAIBHOTO COXpaHEHWsI TMPHUPOJHBIX YCIOBHH Ha CKIIOHaxX (oOecriedeHne
¢$buIbTpany BOJBI, COXpaHEHHE pacTUTENbHOCTH). KonnuecTBo, pasmepsl, riyOuHa 3aJefKu CBall B MEP3JIbIi
TPYHT ONPEIENAIOTCS PACYETOM C Y4YETOM OIOJ3HEBOrO JABJIEHHA OTTAMBAIOLIETO TPYHTa, FOPHU3OHTAIBHBIX
Harpy3o0kK OT COOpY>K€HHs, TEMIEePaTyphl U MPOYHOCTHBIX CBOMCTB MEP3JIOro IPyHTA.

14.17 PaboThl Ha CKJIOHAX JOJDKHBI BBHITIOJHATBHCS B 3UMHHUI nepuoj. BeimonHeHune pa0boT B TeIioe
BpeMsi Tojia JIOMYCKaeTcs TOJBKO IOCTE BBIONHEHHS paboT Mo cTabWiM3alu CKIOHA M 00S3aTENbHOTO
NPOBEJICHHUST TEIJIOTEXHMYECKOTO TPOTHO3a M pacdyeToB oOIIeld M MECTHOW YCTOWYMBOCTH CKJIIOHOB H
COOpPYXEHUW Ha HUX.

14.18 Meponpuarus M0 HHXKEHEPHOW 3aIUTE M OXpaHe OKPYKAIOMIeH Cpeasl CleAyeT MPOEeKTHPOBAThH
KOMIUIEKCHO C YYETOM I'€OKPHOJIOTHYECKHX YCIOBHM M MPOTHO3a X M3MEHEHHUS B MPOIECCE CTPOUTEIHCTBA (C
Y4eTOM TOATAITHOCTH) M JKCILTyaTari 00beKTOB. OCYIeCTBICHHE MEPOIPHUITHH WHXCHEPHON 3alllUTHl HE
JOJDKHO TIPUBOIWTH K AaKTHUBU3AI[MM OMACHBIX KPHUOTEHHBIX MPOIECCOB HAa CKIOHAX M TMPUMBIKAFOIINX
Tepputopusix. TexHndeckas 3((EKTUBHOCTh M HAAEKHOCTh COOPYKEHHH W MEPOIPHUITHH HWHKEHEPHOU
3alIUTHl JOJDKHBI HOATBEP)KAATHCS pacueTaMH, a B 00OCHOBAHHBIX CIIydyasX - MOJEIHMPOBAaHHEM (HATypHBIM,
(hM3UYECKUM, MATEMATHYECKUM).

14.19 [nsa crabunu3alvy CKIOHOB HapsAy C HHXEHEPHBIMU COOPYKEHHMSMH CIEIyeT MPUMEHATH
MEpOTIPHSITHUS 0 CHUKEHUIO TEMIIEPATyphl MEP3JIbIX TPYHTOB U YMEHBLICHUIO TIIYOUHBI CE30HHOTO OTTaWBaHHS
(arponecomenuopariysi, yCTpOHCTBO TEMJIO3AIIUTHBIX 3KPaHOB, BOJOOTBOJ), YIPOUHEHHE TpyHTa (3aMeHa U
ApMHUPOBAHHUE) C YUETOM HACTOAIIETO JOKyMeHTa. Ha cKioHax nokeH OBITh OpraHu30BaH OeCHpensITCTBEHHBIH
CTOK TIOBEPXHOCTHBIX BOJI, NCKIIIOYEHO 3aCTaMBAHMUE BOJ HA OECCTOYHBIX Y4aCTKaX, W IMOMaJaHue Ha CKIOH BOJ
C IPUCKJIIOHOBOU TEPPUTOPHH.

14.20 B mporiecce CTpPOUTENBCTBA, SKCIUTyaTallMd M JIMKBUIAITMHA COOPY)KEHWH HaA CKIOHaX H
MIPUCKIIOHOBOIM TEPPUTOPHH BHITIONHIETCS MOHUTOPHHI YCTOWYMBOCTH CKJIIOHOB M COOPYXKEHHH IO TMPOEKTY,
paspaboTaHHOMy ¢ ydeToM paszena 15, mo3BossioneMy KOHTPOJIHPOBATh MOBEPXHOCTHBIC W TIyOHHHBIE
nepeMenienns TpyHTa. Ha oObekTax MOBBIMIEHHOTO W HOPMAJIBLHOTO YPOBHEH OTBETCTBEHHOCTH HEOOXOIUMO
OpraHM30BaTh  CTAllMOHApHBICE  HAONIOACHHUS  3a  ONOJ3HEBBIMH  MpOLEcCaMH  C  yCTAaHOBKOM
KOHTPOJIbHO-U3MEPUTENBHON anmnapaTypsl B CKBAKMHAX B HECKOJBKHX CTBOPAaX MO MPOCTHPAHHUIO CKJIOHA H
BBITOJIHEHHEM HaOIIOACHUH 32 0CaKaMU M CMELLICHUSMHU 110 TITyOuHe.

15 I'eoTexHuYeCKUii MOHUTOPHHT NPHU CTPOUTEIHCTBE COOPYKEHU HA MHOT0JIeTHEMEP3JIbIX IPYHTAX

24.01.2025 Cucrema TAPAHT 43


https://demo.garant.ru/document/redirect/71706442/0
https://demo.garant.ru/document/redirect/70314904/0

Csoga npasun CI 25.13330.2020 "CHwuI 2.02.04-88 OcHoBaHWA U hyHOAMEHTbI Ha BEHHOMEP3rbIX rpyHTax"

15.1 T'eoTexHmuecknif MOHUTOPHHT (Jajlieeé - MOHHTOPWHT) Ha MHOTOJIETHEMEP3JIBIX TPYHTaX -
KOMIUIEKC pabOT, OCHOBAaHHBI Ha HATYpPHbIX HAOMIOACHUSIX 3@ COCTOSHHUEM TIPYHTOB OCHOBaHMS
(TemneparypHBbIil peXXUM), THAPOT€OJIOTHIECKUM PEKUMOM, [IEpEeMELICHHEM KOHCTPYKLUI (pyHIaMEeHTOB BHOBb
BO3BOAMMOTO ¥ PEKOHCTPYHUPYEMOTO 3aHUSI HIIH COOPYKECHHUS.

15.2 llenpl0 MOHUTOpPUHIA SBIAETCS KOHTPOJIb HECYLIEH CIHOCOOHOCTHM M COCTOSHHUSI TPYHTOB
OCHOBaHUS U GYHAAMEHTOB U AeopMalrii COOPYKEHHM, a TAKXKe T€OKPUOJIOTMYECKHUX YCIOBUH.

153 B palioHax pacnpocTpaHEHHsS MHOTOJIETHEMEP3IBIX TPYHTOB MOHUTOPHHT HEOO0XOIUMO
IIPOBOJUTS I BCEX BUJOB 3JaHUI U COOPYKEHUM, B TOM YHCIIE MOJ3EMHbBIX HH)XCHEPHBIX KOMMYHUKAIUN.

154 MOHUTOPUHI Ha CTaAUM CTPOUTEIHCTBA WIM PEKOHCTPYKLUMH 3HaHHUA WIH COOpPYKEHUS
BBIIIOJIHSIETCSI HA OCHOBAHUU IIPOEKTA.

ITpu pa3zpaboTke MpoeKTa ONpPEAEeNSIOTCA COCTaB, 00bEMBI, NEPUOIUIHOCT, CPOKH M METOABI padorT,
CXEMBbI YCTaHOBKHM HAOIIOJATENbHBIX CKBAKWH, T€0JIE3NYECKMX MApOK M PENepoB, NAaTYNKOB U TPUOOPOB,
KOTOpBIE Ha3HAYaAIOTCS TMPUMEHHUTENBHO K PaccCMaTpHBAEMOMY OOBEKTY CTPOMTENHCTBA (PEKOHCTPYKIIHH) C
y4eToM ero cneuu(uky, BKIIOYAIOIIEH: pe3ylbTaTbl MHKEHEPHO-TCOJIOTMYECKUX HM3BICKAHWH Ha IJIOIIAIKE
CTPOUTENLCTBA, IPUHIUI HUCIIOIB30BAHUS MHOTOJIETHEMEP3JIbIX IPYHTOB B KAU€CTBE OCHOBAHUI (yHIaMEHTOB,
KOHCTPYKLHUH OXJaXKAAIOIINX YCTPOUCTB, METOABI IPEANIOCTPOCYHOIO OTTANBAHMSI, 0COOEHHOCTH KOHCTPYKIIUHA
MIPOEKTHPYEMOTO  COOPYKEHHS;  TEXHHYECKOE  COCTOSHHE M KOHCTPYKTHBHBIE  OCOOEHHOCTH
PEKOHCTPYHPOBAHHOTO COOPYKEHHMS, a TAKIKE COOPYKEHUI OKpYXKarollel 3aCTpONKH U T.II.

15.5 B mpoekTe cienyeT Y4YHMTHIBaTh (akTOpPbI, OKa3bIBAIOIIME BIMSHHE Ha BHOBb BO3BOJANMOE
(peKOHCTpYyHpYEMOE) COOpYKEHHE, €r0 OCHOBAaHUE, OKPY)KAIOLIUII T'PYHTOBBIH MacCHB U OKpPYXaroIllyro
3aCTPOMKY B IPOLECCE CTPOUTENIBCTBA, B TOM YUCIE BO3MOKHOCTH IPOSIBJIECHUS ONACHBIX N€OKPHOIOIHYECKUX
IpPOLECCOB (KPHOTEHHOE IIyuyeHUe, TEPMOKApCT, HaleqeoOpa3oBaHUE, OIOJI3HEBbIE IPOLECCH, OCEAaHHe
MOBEPXHOCTH NIPU ONAMBaHUH U JIP.), & TAKIKE TETUIOBBIE BO3ACHCTBHS OT CTPOUTEIBHBIX padoT.

Hupopmayus 06 usmenenusix:  Ilynxkm 15.6 usmenen ¢ 30 uionsn 2022 2. - UsmeHeHue N 1
Cwm. npedbidywyro pedakyuro

15.6 Jlns ocyuiecTBICHUs] MOHHTOPHHTa B TICPHOA CTPOHUTENBCTBA COOPYXKEHUH 000pyayroTCs
KOHTPOJIbHBIE TEPMOMETPUYECKHE U THIPOTEOJOTHYECKHE CKBAXHHBI, Ha (QyHIAMEHTaX COOPYKECHHM
YCTaHaBJIMUBAIOTCA IMOCTOAHHBIC I'COACINUCCKUC MAapKH, IO KOTOPBIM BBIITOJIHAIOTCA U3MCPCHUA TEMIICPATYPhI
TPYHTa, YPOBHS MOJ3EMHBIX BOJI, X COCTaBa W TeMIIEpPAaTypbl, HUBEIHPOBaHUA (DYHIaMEHTOB, B TOM YHCIIE
MIOTPY>KEHHBIX CBal, U3MEPSIOTCS OTMETKH IOAKPAHOBBIX ITyTE€H MOCTOBBIX KPAaHOB, BOJOOTBOJIHBIX JIOTKOB B
TEXHHYECKUX JTaXaxX M IOAMOJBAX 34aHUH, a TaKKe TPOTyapoB Yy COOpYXKeHHH. MecTa yCTaHOBKH
TEPMOMETPUUYECKUX W THAPOTCOIOTMYECKUX CKBAKHH, TEOIC3MYECKHX MapoK ykasanel B Tabnvue M.1,
NEepPUOJMYHOCTh TPOBEACHHST 3aMepoB mpuBeaeHa B Tabnuue M.2. Kpome TOro, KOHTPOJIHPYHOTCS
TeMIepaTypa BO3[JyXa B IIPOBETPUBAEMOM IIOAINOJIbE, BBICOTA CHEKHOTO IIOKpOBA W €ro IUIOTHOCTb,
paboToCcIocOOHOCTh MCKYCCTBEHHON BEHTUIISALIUH, CE30HHO MIIM KPYTJIOTOJUYHO ACHCTBYIOMIMX OXJIaXKAAIOLINX
YCTPOWCTB, IJIOTHOCTh T'PYHTOB, YJIOKEHHBIX B HACBHINAX, NMPU 3aMEHE I'PYHTOB B BBIEMKaxX M IPU HaMbIBE
TEPPUTOPHH.

I[OHyCKaCTCH HE YyCTpauBaTb THAPOICOJIOTMUCCKUC CKBAKHMHBI JJId OCYIICCTBJICHHWA MOHUTOpPHUHIA B
IIEPUO/J] CTPOUTENBCTBA 3AAHUI U COOPY>KEHHI ITPU OJJHOBPEMEHHOM BBIIIOJHEHUU CIEIYIOIUX YCIOBHMN:

- JJIA 3)Z[aHI/II>’I n COOpy>KGHHI7[, ra€ HHXCHCPHO-I'COJOTHUYCCKUMHU  HU3BICKAHUAMU (BKJIIO‘-IaSI
THIPOTEOJIOTHYECKNE) TOATBEPKACHO KPYTJIOTOAWYHOE OTCYTCTBHE IIO/I3EMHBIX BOJ Ha MAaKCHUMAaJbHOW
riIyOuHe 3aJ0KEeHUs] NMPUMEHSEMbIX A JAaHHOTO 3AaHus WM coopyxeHus (ynnamentos. Iloareepsknenue
OTCYTCTBHS HOJ3EMHBIX BOJ HEOOXOIUMO OCYLIECTBIIATE I KaXKI0T0 30aHUS UM COOPY KEHHUS;

- MOHHMTOPHHT (OCMOTp) B MPOLIECCE CTPOUTENILCTBA BHYTPEHHETO MPOCTPAHCTBA BCEX yCTPaUBAEMBbIX
Ha TaKMX IUIOIIAJKaX CKBaKMH HA IPEAMET OTCYTCTBUS BOABI (BCKPBITHE MOA3EMHBIX BOJ). B ciyuae BCKpBITHS
MOJ3EMHBIX BOJ B IPOLECCE CTPOUTENHCTBA HEOOXOAMMBI YCTPOWCTBO THMAPOTEONOTHYECKUX CKBAXKHUH B
COOTBETCTBHH C HACTOSIIUM ITyHKTOM U MPWIOKEHHEM M, a TakKe BBIINOJHEHHE TEXHUYECKUX MEPOIPHATHH,
HCKJIIOYAIOIINX HETaTUBHOE BO3JEHCTBHE MOA3EMHBIX BOJA Ha CTPOMTEIBHBIE KOHCTPYKIMH U MCKIHOYAIOLIUX
yXyIueHHe (QHU3UKO-MEXaHUYEeCKUX CBOMCTB TPYHTOB OCHOBAaHHUS, B COOTBETCTBHM C TpeOOBaHUSIMU
HACTOSIIETO CBOJA IIPABUII;

- BBIIIOJJHCHUC THAPOICOJIOTMYCCKOr0 MpOTHO3a, MOATBECPKAAIOMICTO OTCYTCTBHC IMOA3CEMHBIX BOJ B
OCHOBAaHHWHU U 30HC BJIUAHHA CTPOALICTOCA 3JaHU UIIK COOPYIKCHUA 3a BPpEMA DKCILIyaTalluu,

- BBIIIOJIHEHHUE TCOTEXHUYCCKOI'O IMPOTHO3a, MNOATBCPKIAAIOIIETO OTCYTCTBHUE O6pa3OBaHI/I$I TaJIbIX
IPYHTOB B OCHOBAaHHUHM U 30HE BIIMSHUS CTPOSILErOCs 31aHHUS WIN COOPYKEHUS 3a BpeMs 3KCILIyaTalluHy;

- BBINIOJIHEHHUE I'€OTEXHUYECKOI'O MOHUTOPHUHIA B COOTBETCTBHU C TPEOOBAHUSAMH HACTOSALIETO CBOAA
MIPaBUI;

- pa3paboTKa pEeKOMEHAAUMH Uil KOPPEKTUPOBKM NPOEKTHBIX PELICHHH Ha OCHOBAHWUHU JaHHBIX

24.01.2025 Cucrema TAPAHT 44


https://demo.garant.ru/document/redirect/405013793/41

Csoga npasun CI 25.13330.2020 "CHwuI 2.02.04-88 OcHoBaHWA U hyHOAMEHTbI Ha BEHHOMEP3rbIX rpyHTax"

Fe0TEXHUYECKOT0 MOHUTOPHHTA TIPY BBISIBIIEHUHU OTKJIOHEHHUH OT pe3ybTaTOB IIPOTHO3A.

15.7 T'eoTeXxHUYECKUIA MOHUTOPHUHT BBIIOJHSETCS Ha IMPOTSHDKEHWH BCETO INEPHOJA CTPOUTENbCTBA.
Ilocne oxoHYaHUS CTPOUTENHCTBA MOHUTOPUHI BEIETCS B COOTBETCTBUU C TPEOOBAHUSIMM K 3KCILUTyaTallH
OCHOBaHU 1 ()yHITAMEHTOB 3[]aHUI U COOPYKEHUI Ha MHOTOJIETHEMEP3JIBIX TPyHTaX.

15.8 AHanu3 pe3yJapTaTOB MOHUTOPUHIA OCYUIECTBIISIETCS CHELUUATM3UPOBAHHON OpraHu3aiueil.
BrimonHsieTcss KOHTPOJIb OTKJIOHEHMH KOHTPOJIMPYEMBIX MapaMeTpoB (Hecylueil crocoOHocTH, Aedopmanui,
YPOBHS MOJA3EMHBIX BOJ, B TOM YHCJEC TEHACHINH UX U3MEHEHUH, MPEBHILAIOIINE 0KUIAEMbIE) OT IPOCKTHBIX
3HaueHWH, HopMaTUBHBIX 3HaueHWil o C[1.22.13330 u pe3ynpTaToB TEIUIO- M T€OTEXHUYECKOTO MPOTHO3A.
[Ipn m3MeHeHUM 3HAYEHUN KOHTPOJHMPYEMBIX NMapaMeTpPOB B CTOPOHY CHMXKEHUS YCTOWYMBOCTH COOPYKEHHS
pa3pabaThIBalOTCS M BBIMOJIHSIOTCS MEPONPHATHS N0 CHIKEHHS BIUSHHS OTHX W3MEHEHUH Ha YCTOHYMBOCTD
COOPY>KEHHSI.

16 DxoJsioruyeckne TpedGOBaHUsI MPHU NPOEKTUPOBAHUM U YCTPOiCTBE OCHOBAHMI U ()yHIAMEHTOB HA
MHOT0JIETHEMEP3JIbIX TPYHTAX

16.1 B mpoexte ocHOBaHWII W (YHJAMEHTOB HAa MHOTOJETHEMEP3NBIX TPYHTaX MIOJKHBI OBITh
MPEeyCMOTPEHBl MEPOTIPUATHS, OOECIeUnBAIOIINE MPEIOTBpAIleHHe, MHHHMU3AINI0 WU JIHKBUAAINIO
BPEIHBIX U HEKENATENbHBIX HKOJIOTUYECKHX W CBS3aHHBIX C HUMHU COIHAIBHBIX, YKOHOMHUYECKHX M JIPYTHX
HOCJIEACTBUIA.

16.2 Dxomornueckue TpeOOBaHMS, YUYUTHIBAGMBbIE TMPH TPOCKTUPOBAHUM U  CTPOMTENIBCTBE,
OCHOBBIBAIOTCA HA Pe3yJIbTaTaX MHKEHEPHO-IKOJIOTUYECKUX M3BICKAHUM, B KOTOPBIX JaeTCs OLIEHKA COCTOSHUSA
OKpy’Karolleil cpeapl W  MPOTHO3  BO3ACHCTBHA Ha Hee O0O0BEKTa  CTpouTenbcTBa.  [IpaBuma
WH)KEHEPHO-IKOJIOTHYECKUX W HHKCHEPHO-T€0/Ie3NIeCKUX M3BICKAaHUI IS CTPOUTEIbCTBA MPHUBEICHHI B [4] 1
[5].

16.3 [Iporao3 Bo3/eHCTBHS Ha IPUPOIHBIE YCIOBHS OCYIIECTBIISAECTCS HA BECHh MEPHOJ] CTPOUTENHCTBA U
SKCIUTyaTaly 3/JaHU U COOPYKEHUI U JIOJKEH yCTaHABIMBATh:

BO3MOXXHOCTh M3MEHEHHS TEIUIOBOTO PEKMMa MHOTOJIETHEMEP3IIBIX TPYHTOB pailoHa CTPOUTENHCTBA H
MIPIJIETAIONINX TEPPUTOPHIA BCIIEACTBHE HAPYIICHWH YCIOBHHA TEIUIOOOMEHa B pe3yibTaTe CTPOHUTEIhCTBA H
TEeMIepaTypHOTO BO3ACHCTBHUS B TIPOIIECCE IKCILTyaTalliy;

W3MEHEHUS] TUAPOTEOJIOTHYECKUX YCIOBHUH CTPOUTENHHOW IUIOIIAIKKH B pe3ylbTaTe MPOU3BOJCTBA
3eMIISTHBIX paboT, BKIOYAs IyTH Pa3TPy3KH IMOBEPXHOCTHBIX W HAJIMEP3JIOTHBIX BOJ MO BOJOOTBOIHBIM
KaHajaM;

CTENEHb aKTUBHU3AI[MM OMACHBIX KPUOTEHHBIX IPOIIECCOB, B TOM YHWCIE: OCAAKH U My4YE€HUE TPYHTOB,
TEPMOKApCT, CONMGIIIOKINS, TEPMOIPO3US H AP.;

BO3MO’KHOCTh BOSHUKHOBEHUSI CKJIOHOBBIX TPOLIECCOB M 3200 1a4MBaHUS TEPPUTOPHUH;

BO3MOKHOCTh U3MEHEHHSI TETUIOBOTO PEKMMa MHOTOJIETHEMEP3JIBIX TPYHTOB pailOHA CTPOHUTEILCTBA U
MIPIJIETAIONIUX TEPPUTOPHUNA BCIEICTBIUE N3MEHEHHUS KIIMMaTa.

164 C yderoM pe3ylbTaTOB WHXCHEPHO-TCOJIOTHUYCCKIUX W3BICKAaHUH BBIOUPAIOTCS IPOCKTHBIC
pemeHus U pa3pabaThIBAIOTCS MEPOTIPUATHS 1O PEKYJIBTUBAIIMN U BOCCTAHOBJICHHUIO TTOYBEHHO-PACTUTEIHFHOTO
CJIOS1, 3aChINKe BHIEMOK, TPAHIIEH M KaphepOB, BHIOJIAXXHBAHUIO U OJICPHOBAHUIO CKIIOHOB M OTKOCOB, a TaKXe
TI0 TIPEAYTIPEKICHUIO IPO3UH, TEPMOKAPCTA U TMPOIIECCOB Pa3MbIBa TPYHTA.

16.5 OcHOBHBIE MEPOIPHUATUS IO OXPaHE OKPYXKAIOIIEH Cpedbl IpU BO3BEIECHWU OCHOBAaHUU U
(byHIaMEHTOB Ha MHOTOJIETHEMEP3JBIX TPYHTaX pa3pabaThIBalOTCA HA CTAIHH TEXHHUKO-3KOHOMHUYECKOTO
000CHOBaHUSL.

16.6 IlpoekTHas JOKyMEHTaLUsl HA YCTPOWCTBO OCHOBaHWUH M (yHAaMEHTOB Ha MHOTOJIETHEMEP3IBIX
TPYHTaX Ha CTaJUH MPOEKTa JOJHKHA BKIIOYATh pasnen "OxpaHa OKpyKaroIen cpeabl'.

16.7 Tlpuctynate K MPOW3BOACTBY pabOT MO YCTPOWHCTBY OCHOBaHWHA M (h)yHIAMEHTOB IOIYCKaeTCs
tonbko mpu Hamuuud [IOC U MpOeKTOB WH)KEHEPHON MOJITOTOBKM W 3allUTHl OT ONACHBIX KPHUOTEHHBIX
MPOLIECCOB W MOATOIUICHUs  Tepputopuu  (4.4), KOHKPETHO  OTPKAIOIIMX BCE  OCOOCHHOCTH
MEp3JIOTHO-TPYHTOBBIX YCJIOBHU IIJIOMIAJKH CTPOUTENHCTBA. [IpOEKT opraHW3aluy CTPOUTENHCTBA JTOJIKEH
00s13aTeNbHO TPeayCMaTpUBaTh CPOKM M OCOOEHHOCTH TIPOHM3BOJICTBA PabOT, a TakKe MEpPONPHUATHS II0
BOCCTAHOBJICHHUIO MTOBPEXKIEHHBIX YYaCTKOB IOBEPXHOCTH TEPPUTOPHUU CTPOUTEIHCTBA.

* B Tom umcie MMOA3CMHBIC COOPYIKCHUS.

MpunoxeHwue A
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OcHoBHBbIE OyKBeHHbIEe 0003HAYeHUS] BeJIUYUH

Ko3¢dpuunenTs! Hage:KHOCTH U yCJIOBHI padoThI

O TPYHTY;
M0 HAa3HAYCHUIO COOPYKCHUS;

o BUAY (pyHIaMEHTOB;

K03 PUIMEHT yCIIOBHIA PabOTHI,

TeMIepaTypHbIi K03 punreHT ycnoBuii paboTsl;
ceiicMuuecKuii K03 pueHT ycnouii paboThl;

KO3 PUIIUEHT YCIOBHIA CMep3aHusl TPYHTOB C (DyHIaMEHTOM;

K03 PUIIUEHT YCIOBHI PabOTH OTTaWBAIONIETO TPyHTA.

dusznyeckue u TemIopu3nUecKue XapaKTepUCTUKU TPYHTOB

HOPMATHBHBIC 3HAUCHUS XapPaKTCPUCTHUK;,

pacyeTHBIC 3HAYCHUS XapaKTEPUCTHK;
CpeqHHe 3HaYSHHs XapaKTEePHUCTHK;
JIOBEpUTEIIbHAS BEPOSITHOCTh (00ECTICUEHHOCTh) PACUETHBIX 3HAUCHHUI XapaKTEPUCTHK;

CyMMapHasl BJIQXXHOCTb MEP3JIOTO TPYHTA;

BJI&YKHOCTh MEP3JIOr0 IPYHTA 3a CUET JICASHBIX BKIFOUECHH;

BIIQYKHOCTh MEP3JIOTO TPYHTA 32 CUET IMOPOBOTO JIb/Ia (JIbIa-IIeMEHTa);

BIIQ)KHOCTh MEP3JIOT0 TPYHTA, PACIOIOKEHHOTO MEX Y JIBAUCTBIMH BKJIIOUEHHUSIMY;
BJIQ)KHOCTh MEP3JIOT0 TPYHTA 3a CUET He3aMep3IIel BoIbl (CoAepKaHue He3aMep3Ileil BOJIbI);
BJIQ)KHOCTh IPYHTA Ha IPaHHUIIE INTACTUYHOCTH (pacKaThIBaHUS);

CyMMapHas JbANCTOCTh MEP3JIOT0 TPYHTA;

JIBAUCTOCTh FPYHTA 3@ CUET JICASHBIX BKIIOUEHUH;

JIBAUCTOCTb FPYHTA 3@ CUET MOPOBOTIO JIbJA;

CTEeIeHb 3allOJIHEHUS] 00bEMa OP MEP3JIOro TPYHTA JIHOM M He3aMmep3Iiei BoAoi (CTeneHb
BIIa>KHOCTH);

YUCIIO TUTACTUYHOCTH TPYHTA;

OTHOCHTCJIBHOC COACPKAHNE OPIraHNYC€CKOTI0 BEUICCTBA,

CTCICHDb 3aCOJICHHOCTHU MEP3JIOI'0 I'PyHTA,

KOHICHTpalus NOpOBOro paCTBOpa B 3aCOJICHHOM I'PYHTC;
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P - IUIOTHOCTh TPYHTa;
Pe - IIOTHOCTH MEP3JIOTO TPYHTA;
p - IUIOTHOCTH MEP3JIOTO TPYHTA B CYXOM COCTOSIHUH (IIOTHOCTH CKEJIeTa MEP3JI0ro IpyHTa);
af
p - IUIOTHOCTH TAJIOTO IPYHTa B CYXOM COCTOSIHUH (IUIOTHOCTB CKEJIETa TPYHTA);
dit
h
P, - IUIOTHOCTH YacTHUI] TPYHTA;
P, - TUIOTHOCTb JIbJIA;
Py - TIOTHOCTH BOJIBI;
e, - K03 HUIIMEHT TOPUCTOCTH MEP3IIOTO TPYHTA;
A - TEIJIONPOBOAHOCTH TPYHTA B MEP3JIOM COCTOSIHUM;
Ay - TeMJIONPOBOAHOCTH TPYHTA B TaJOM COCTOSIHUY;
C - 00beMHasl TETI0OEMKOCTh TPYHTa B MEP3JIOM COCTOSIHUM;
£
C - 00bpeMHas TEeIUIOEMKOCTh TPYHTa B TAJIOM COCTOSTHHUH.

h

I[e(l)OpMaIIHOHHO-l'lpO‘lHOCTHBIe XapPaKTePUCTUKU U COIMMPOTUBJICHUS MEP3JbIX I'PYHTOB HA CUJIOBLIE

BO3/1€iiCTBUA
E - MOoayJib AeopMaluu TpyHTa;
I - koad¢umnuent [lyaccona mep3noro rpyHTa;
€ - DKBHBAJIEHTHOE CLETUICHUE MEP3JIOTO TPYHTA;
c - TpeneNbHO IIUTEIbHOS 3HAYCHUE YCIBLHOTO CIEIUICHUS! MEP3JIOTO TPYHTA;
. - CIEIUICHUE OTTaMBAIOIIEIO TPYHTA;
0L - MpeleNnbHO JIUTEIbHOE 3HAaYeHUE YIJIa BHYTPEHHETO TPEHUSI MEP3JIOr0 TPYHTA;
¢ - yroJI BHYTPEHHETO TPEHHUA OTTAUBAIOIIETO IPYHTA;
sh
m - KO3 UIMEHT COKUMAEMOCTH MEP3JIOTO TPYHTA;

- KOB(l)(bI/II_[I/ICHT C)KUMACMOCTH OTTAUBAIOLICTO I'PYHTA:

3 - OTHOCHUTEIBHOE C)KaTHUE JIbAA;

&y - OTHOCHUTEJbHas AedopMalusl OTTauBAIOIIETO TPYHTA;
n - k03 (UIHMEHT BSI3KOCTH MEP3JIOr0 TPYHTA;

o, - Ipenen TeKy4eCTH Mep3JIoro IpyHTa;

- K03()()UIHEHT OTTauBaHMs MEP3JIOT0 IPYHTA;

R - pacyeTHOE JaBJICHHE Ha MEP3JIbI IPYHT (COMPOTUBICHUE MEP3JIOT0 TPYHTa HOPMATBHOMY
JIABJICHUIO);
R - COMPOTHBIICHHE MEP3JIOTO IPYHTA MO/ HIYKHUM KOHIIOM CBaW, PACCYMNTAHHOE MO JAHHBIM ITOJIEBBIX
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HUCTIBITAaHHI;

COIMPOTHUBJICHUEC MCP3JIOTO I'PYHTA CABUTY I1O MMOBEPXHOCTU CMECP3aHUA C (I)YHILaMeHTOM;

COIMPOTHUBJICHUC MCP3JIOTO I'PYHTA CABUTY I10 IMMOBCPXHOCTU CMEP3aHUA CO CBaeﬁ, pacCUUTaHHOC 1TO
JaHHBIM ITOJICBBIX I/ICHLITaHI/Ifl;

COIPOTUBJICHUE MEP3JIOTO TPYHTA CIABUTY I10 TPYHTY WIH TPYHTOBOMY PacTBOpY;

CONPOTHUBJIEHUE CIIBUTY JIbJA 10 IOBEPXHOCTH CMEP3aHMsI C TPYHTOM WK I'PYHTOBBIM PacTBOPOM;

YaciabHas KacaTClibHas Cujia IIyUYCHU IPOMEP3AIOIIETro IpyHTa,
YACJIBbHOC HOPMAJIBHOC AABJICHHUE MOPO3HOI'O IYUCHU I'PYHTA,
YACIBbHOC OTPULATCIIBHOC TPCHUEC OTTAMBAIOIICTO I'PYHTA HAa TIOBEPXHOCTHU (bYH):[aMGHTa;

ko3P duiueHt neopManui CUCTEMBI ""cBasi-rpyHT" HA TOPU3OHTAIIBHBIE YCHIIHSL.

Harpy3ku u HanpsiKeHus

- pacyceTHas Harpys3ka Ha OCHOBAHUC,

- Hecymas crnocoOHOCTH (CHIa MPEJEeTHLHOTO CONPOTHBIICHHS) OCHOBaHHS (DYHAAMEHTOB;
- pacueTHasi TOPH3OHTaIbHAA HATpy3Ka Ha (pyHIaMeHT;

- IpezesbHAs TOPU3OHTAIbHAS HArpy3ka Ha QyHIAMEHT;

- pacueTHas Cuia My4YeHUs;

- cuia, yaepuBaronias GyHIaMeHT OT BBITyYHBAHUS;

- cuJia OTPULATENBHOTO (HEraTUBHOTO) TPEHHUS;

- pacyeTHbIE YCHJIHS B 3JIEMEHTaX KOHCTPYKLUHU COOpYyKeHHs ((PyHIaMEHTOB);

- TpeeNbHbIE YCUIIUS B MJIEMEHTAaX KOHCTPYKIINH;

- Hecymias CIIoCOOHOCTh MMPOEKTUPYEMOM 1 OTIBITHOM CBaii;

- MOMCHT BHCIIHUX CHII;

- MOMEHT BHEITHHUX CHJI, BOCHIPUHIMAEMbII CHIIaMH CMEep3aHusl IPyHTa 10 OOKOBOU
MTOBEPXHOCTH (PyHAAMEHTa;

- MOMCHTBI BHCIIHUX CUJI IO CTOPOHAM (I)YHI[aMCHTa;

- cpemHee MaBJICHUE O] MOAOMIBON (hyHIAMEHTA;

- cpemHee MOTOJHUTEIBHOE JaBJICHHUE O] MTO0MBOH (hyHIAMEHTA;

- PaBHOMEpHO pacmpesielicHHas BepTUKaIbHAS HATPY3Ka,

- mpuponHoe (OBITOBOE) IaBIEHUE B TPYHTE;
- JIOTIOJIHUTENIEHOE BEPTUKAIbHOE HANPSKEHHUE B TPyHTE (OT BECa COOPYKEHHS);

- arMocdepHoe JaBlicHHE.

Ocanku (nedopmannu) 0OCHOBAHUS
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COBMCCTHas oCaaka (,[[C(I)OpMaI_II/IH) OCHOBAHU U COOPYIKCHUA,

MIPEJICIIBHO JIOMYCTHMas COBMECTHAs ocajika (nedopMariusi) OCHOBaHUSI U COOPYKCHUS;
0caJiKa MIACTUIHOMEP3JIOTO OCHOBAHUS;

COCTABJISIFOITIAS OCATKHA OTTAMBAIOIIETO OCHOBAHHUS 32 CUET IPUPOTHOTO (OBITOBOTO) MaBJICHHUS;
COCTaBJISIONIAA OCAKHA OTTAUBAIOIIETO OCHOBAHUS IO ISHCTBHEM HArpy3KH OT 3AaHUS;
0CaJIKa YIJIOTHEHHS TIPEIBAPUTEIHLHO OTTASTHHOTO CJIOS TPYHTA;

JIOTIOJTHUTEIIbHAS 0CajIKa, 00YCIIOBJICHHAS! OTTAMBAHHEM MEP3JIOTr0 TPYHTA;

0CaJIKU KpacB (PyHIaMEHTa;

0cajJKka Mep3JI0or0 OCHOBAHUS, 00YCIIOBICHHAS TUIACTHYHO-BI3KAM TEUEHHEM IPyHTA WU JIbJIA;

CKOpPOCTh OCAIKH INTACTUIHOMEP3JIOIO0 OCHOBAHU.

IMapaMeTpbl TENJIOTEXHUYECKUX PACYETOB OCHOBAHUI

- TeMIIEpaTypa;

- pacdeTHas CpeJHEroA0Basi TeMIIepaTypa MHOTOJIETHEMEP3IIOT0 TPYHTA;
- HOPMAaTHBHAs CPEIHEr0/I0Basi TEMIIEpAaTypa MHOTOJIETHEMEP3JIOTO TPYHTA;

- CpeAHerojoBas TeMIIepaTypa MHOI'OJIETHEMEP3JIOr0 I'PYHTA Ha €r0 BEPXHEH [I0OBEPXHOCTH;

- pacueTHbIE TEMIEPaTyPhl PYHTOB B OCHOBAHUHU COOPY>KEHHUS,;
- TeMmImepaTypa Hadajla 3aMep3aHus IPyHTa;

- TeMmIiepaTypa Hapy»HOT'0 BO31yXa;

- TeMmIepaTypa BO3[yXa B MOAIMOIbE 3/1aHUS;

- TemIepaTypa B TOMEIICHHH;

- CpemHHe TeMIepaTyphl BO3AyXa 3a MEPHO C OTPHUIIATEIHHBIMY U TIOJIOKUTEITEHBIMA
TEeMIIepaTypamu;

- BpeMms;

- PacydeTHBIH CPOK IKCIUTyaTalll COOPY>KEHHUS;
- K03((UIMEHT TEIIOBOTO BIUSHUS COOPYKECHUS;
- K03()(UIHEHT Ce30HHOTO0 N3MEHEHUS TeMIIepaTyphl IPYHTOB OCHOBAHMUS;

- MOAYJIb BECHTUJIIMPOBAHUSA NOAIOJIbS 30aHUS

- COTMPOTHBIICHHE TETUIONEepeIade MePEeKPhITHS Ha MTOAIOIBEM;
- CONPOTHUBJICHHUE TEIUIONEpeaaye TEIION30/LUH TPyOOIIpOBOIOB;
- TemjoTa TasHUs (3aMep3aHusl) IPyHTa;

- yHaedbHas TerioTa (pa3oBEIX MEPEXO0B BOAA-JIE].
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l'eoMeTpuyeckne XapaKTepUCTUKH

B - IIMPHUHA COOPY>KEHHUS,;
L - JUIMHA COOPYKEHUS;
aub - CTOpOHBI ITOJIOUIBBI (PYHAAMEHTA;
| - JUIMHA CBaW;
e - DKCLEHTPHUCHTET;
A - TUTOLIaJb MOAOIIBE (YyHIAMEHTA;
A - TUIOMmAJIb IIOBEPXHOCTH CMEP3aHusl TpyHTa ¢ (QyHIAMEHTOM;
u - mepuMmeTp QyHIaAMEHTa;
/ ; - TiryOWHA 3a/IeTIKU CBaif;
d - TayOuHa 3aJ105)KeHHS GYHIAMEHTA;
d - pacueTHas INyOWHAa CE30HHOTO OTTaWBaHUS TPYHTA;
d, - HOpMaTHBHAs TJTyOMHA CE30HHOTO OTTAMBAHUS TPYHTA;
,n
d . - pacdeTHas rIyOHHA CE30HHOTO IMPOMEp3aHus TPYHTA;
d. - HOpMaTHBHAs IIyOMHA CE30HHOTO MPOMEP3aHUs TPYHTA;
h - TOJIIMHA CJIOA TPYHTA;
H - TinyOWHA OTTaWBaHHS 'PYHTA B OCHOBAaHUM COOPYKEHHS 32 PACUETHBIA CPOK €ro dKCIUTyaTalluH;
H - MakcHMaJbHas IIyOuHa OTTaUBaHUS IPYHTA IO COOPY>KEHHEM;
H - TayOWHA MpenBapUTEIbHOTO OTTAaUBaHMS TPYHTA;
z - TayOWHA 10 pacyeTHOTO YPOBHS.

MpunoxeHune b
dusuueckune u Tenﬂmbnanecxne XAPaKTePUCTUKU MHOT0JIETHEMEP3JIBIX TPYHTOB

B.1 B cocraB ¢u3nueckux W  TEINIOPHU3MYECKUX  XAPAKTEPHCTHK, OINPEHeNseMbIX  JUIS
MHOTOJIETHEMEP3TIBIX TPYHTOB, BXOST:
a) CyMMapHas BI@XHOCTb MEP3/IOro rpyHTa - W M BIOXHOCTh MEP3JIOrO IPYHTA, PACIIOI0KEHHOIO

MEXIY JISASHBIMU BKIIOYCHUAMH - W ;
m
0) cymmapHas JBIMCTOCTH MEp3IOro TIPyHTAa { , MPEICTaBsIOMAs COOOH OTHOLICHHE
0

COJIEpIKAIIerocss B MEP3JIOM TPyHTE 00beMa JbAa K 00beMy Mep3JIoro TPYHTa W JIBAUCTOCTh TPYHTA 3a CUET
BH/IMMBIX JIC[SHBIX BKIIOYCHHII i, NPECTABIAIOMIAs co00l OTHOIIIEHHNE COAEPIKAIIETOCS] B MEP3JIOM TPYHTE

00beMa BHIUMBIX JISASHBIX BKJIIOYCHUH K 00beMy MEP3JIOTo TPYHTA;
B) CTeleHb 3alloJIHeHUs 00beMa MOp MEep3JIoro TpyHTa JIBAOM H He3aMmep3miedl BOAol - Sr, JIOJTA

CAVHUIIBI,
') TeMIlepaTypa Havajia 3aMep3aHus rpyHTa - 71| o °C;

) BII&KHOCTH MEP3JIOTO TPYHTA 3a CUeT He3aMep3IeH BOJIHI - WW, JIOJIU €TUHHIIBL;

e) Temnodu3nYeckue XapaKTePUCTHKH TpyHTa (TEIIONPOBOTHOCTE ), BT/(M-°C) u yznenbHas
teroeMkocts C, JIx/(xr-°C));
K) TEIUIOTa TasHUS JbAa (3aMep3aHus BOABI) B TPYHTE - LV;

3) CTEeMeHb 3aCOJICHHOCTH - Dsal, %;
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1) KOHIICHTPAIHS IOPOBOTO PacTBOpa - Cps, JIOJIU €IMHUIIBI;

K) 00bEMHasl CTEIeHb 3aTOP(HOBAHHOCTH - J, JIOJIN CIUHUIIBL;
J) CTeneHb 3aTop(HOBaHHOCTH - G, TOJU STUHUIIBL.
B.2 CymmapHast B1aHOCTb MEP3JIOro TpyHTa - I M BIaKHOCTh MEP3/IOr0 IPYHTA, PACIIONOKEHHOTO

MEKY JIEASHBIMHU BKIIIOYSHUAMHE - W, onipenenstorest B coorBerctBuu ¢ [[OCT 5180.
m
b.3 CymmapHas JIbIUCTOCTh MEP3JIOTO TPYHTA - i _» JIBJIACTOCTb MEP3/IOrO IPYHTA 32 CYET BKIIOUCHHIH
IbJa - i, W CICICHb 3alONHCHUS o0beMa MOp MEp3JIOro IPyHTa JIbJIOM M He3aMep3lied BOIOH - Sr

onpenesitotes B coorBerctsun ¢ [OCT 25100.

b.4 TTox 3aCOIEHHOCTBIO TIOHUMAETCS HAJTMYHE B MEP3JIOM IPYHTE BOJAHOPACTBOPUMBIX COJIEH B TAKOM
KOJIMYECTBE, KOTOPOE CYIIECTBEHHO H3MEHSET IPOYHOCTHBIE U J1e(hOPMAIIMOHHBIC CBOMCTBA IPYHTOB.

CrerneHb 3aCOJIEHHOCTH TPyHTa D_, XapakrepusyeT OTHOCHTCIBHOC COJICPKAHHEC B IPYHTE

BOJTHOPACTBOPHUMBIX colieii, ee cienyet onpenenats o [OCT 25100 kak oTHOIIEHHE MacChl colieit g K Macce
S

CyXOii HaBECKH TPYHTA g p (BKITIOYAst Maccy COJIEpIKAIINUXCs B HEM COJIeit) o hopMmyIie

D_=(g/g)100. (B.1)

o crenenn 3aconennoctn D~ TPYHTBI IOAPA3JENSAIOT COTIACHO FOCT 25100. Kounenrparus
HIOPOBOTO pacTBOpa Cpq XapaKkTepu3yeT CTEleHbh MHUHepalu3allMd TPYHTOBOM Biaru. Ee momyckaercs

OTIpenensTh Mo hopmyie

C =D, /(D_+1001), (5.2)

rae W - BIaXHOCTh 3aCOJICHHOI'O TPYHTa, MPUHUMAaeMas JIJIsl TPYHTOB C JIbAUCTOCTBIO itot§0,4 paBHOM

W ,aci >0,4 paBHoii W .
tot tot m

3acoieHHbIC TPYHTHI B 3aBUCUMOCTH OT MPE00IaAI0IIero HOHHOTO COCTaBa JIETKOPACTBOPUMBIX COJICH
Pas3AeISIFOTCS TI0 TUIY 3aCOJCHHUS Ha MOPCKOM M KOHTHHEHTabHBIH B cooTBeTcTBUU ¢ [ OCT 25100.

b.5 Temneparypa Hauana 3amep3anus rpyHta T, , XapakTepHu3yeT TeMIEpaTypy Hepexoia IPyHTa u3

TAJIOT0O B Mep3loe cocTosHue. TemmepaTypy Hadama 3amMep3aHus HE3aCOJICHHBIX, 3aCOJICHHBIX W
3aTOp(OBAaHHBIX TPYHTOB CIICAYET OMPEACTSITH OMBITHBIM MyTEM, a B CIy4asx MNpPeAyCMOTPEHHbIX B 5.9
TEMIIepaTypy Havajga 3amMep3aHHs HE3aCOJCHHBIX W 3aCOJCHHBIX TPYHTOB JOMYCKAETCS MPHHUMATh IO
dopmyrie (b.3) B 3aBHCHMOCTH OT BHa TPYHTA U KOHIICHTPAI[MH TOPOBOTO PACTBOPA Cpsz

- 2
T,,=A-B(s53C,+40C2) . (B3)
rae A - ko3 HUIIMEHT, XapaKTepU3YIOIINN TeMIIepaTypy Hadajia 3aMep3aHusl He3aCOJICHHOTO TPyHTa (
Tabnvua b.1);
B - ko3¢ dunment, 3apucsmuii oT THMa 3acoieHusd rpyHTa; B = 0 mia HezaconeHHBIX TPyHTOB; B = 1

IUTS TPYHTOB MOPCKOTO TuNa 3aconenus; B = 0,85 s TpyHTOB ¢ KOHTHHEHTAIBHBIM THIIOM 3aCOJICHUSI.

Ta6nuua B.1 - Temnepatypa Ha4yana 3amep3aHUA HEe3aCOJIEHHOro rpyHTa A

I'pyHTHI A, °C
[Tecku pasHBIX Qpakiwit -0,10
Cymnecu u nblIeBaThle MECKU -0,15
CyTrImHOK -0,20
I'munaer -0,25

3nauyenne 7 o AV 3aTop(OBaHHBIX TPYHTOB CIIEAYET BBHIOMPATh MO BEJIMYMHE TEMIIEPAaTyphbl Hadaia

3aMep3aHusl TOro KOMIIOHEHTa (TOP(SIHOTO MM MUHEPAILHOI0), Y KOTOpOro oHa Bbiie. Benuunna 7T o AL
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topa npusesena B Tabnuue 5.2.

Ta6bnuua B.2 - PacyeTHble 3Ha4YeHUA TemMnepaTypbl Hayana 3aMmep3aHus be ansa Topda

Tun Topda Wtot, IO € AHULIBI T o °C
Cnabopa3noKuBIIHICS BEPXOBOH 7,30 -0,14
5,90 -0,16

3,27 -0,25

1,64 -0,35

CpeliHepa3IoKUBIIHIICS BEPXOBOH 3,50 -0,13
0,90 -0,20

b.6 BmaxHOCTP HE3aCONEHHOTO, 3aCOJIEHHOTO M 3aTOp(OBaHHOTO MEP3NBIX TPYHTOB 3a CYET
Hesamep3uieii BOABI W - OmNpenensercs ONBITHBIM NyTeM. B ciydasx mnpeaycMOTpeHHBIX B 59 s

HE3aCOJICHHOTO W 3aCOJICHHOTO TPYHTOB, HaXOJSIIUXCS B OXJKICHHOM COCTOSHUH, KOTJIA TeMIIeparypa
TpyHTa BBIIIE TeMIepaTypsl Hadama 3amep3anus (0°C>7>T X 1v), BEITMYMHA WW MIPUHUMAETCS IS TPYHTOB C

TeIUCTOCTRIO I <0,4 papHout W =W ,aci >0,4 papaout W =W .
tot— w tot tot w m
IIpu ycnosuw, 9To TEeMIepaTypa rpyHTa HMXKE MJIM PaBHA TeMIeparype Hadajia 3amepsanus (7<T bf),
JUTSL HE3aCOJICHHOT'O U 3aCOJICHHOTO MEpP3JIbIX TPYHTOB 3HAa4eHHs W JoIycKaeTcsi onpenessTs mo hopmyrie
w

(b.4)
Ww=kW Wp+nDsal’ (b.4)

e k- ko3 punueHT, IpUHUMAaeMBbIi o Tabnuue b.3 B 3aBUCUMOCTH OT YKCIIa MIACTUYHOCTH Ip u
w

Temrmeparypsl rpyHra T;
W - Bla)xHOCTb TPyHTA Ha TPAHULE IUIACTUYHOCTH (PacKaThIBaHU), 10U CIHHULBL;
p

D 0 CTCIICHb 3aCOJICHHOCTHU I'PyHTAa, O €AUHUIIBI,
sal

n - KodpQHIHCeHT, NpHHUMAeMblii paBHBIM 0 IS HE3aCOICHHBIX TPYHTOB H 11O Tabnuue (b.4) ms
3aCOJICHHBIX TPYHTOB, B 3aBUCHMOCTH OT YHCJa IUIACTUYHOCTU Ip u temneparypsl rpyHra T, °C, nns

Temmepatyp T < -15°C BenuunHa y mpUHAMAeTCs paBHOIl 3HaueHuiO ) npu T = -15°C; ecimn Benmuunna W,
w

omnpenenernas mo popmyne (5.4), mpeBbICUT 3HAYCHHE W ,torma W =W .

Ta6nuua B.3 - PacuyeTHble 3Ha4yeHUA KoadpcuLmeHTa kW

I'pyHTHI Yucno Koaddumment kw pu Temrneparype rpyata T, °C
TUTACTUYHOCTH
1, nonu -0,3 | -0,5 -1 -2 -3 -4 -6 -8 -10 -15
p
€IMHULIBI
Iecku (kpome - 0 0 0 0 0 0 0 0 0 0
MBLICBATHIX )
[eckn - 0,50 | 0,35 | 0,30 | 0,25 | 0,23 | 0,22 | 0,21 | 0,20 | 0,19 | 0,18
MbLICBATHIC
Cynecu Ip50,02 0,50 | 0,35 | 0,30 | 0,25 | 0,23 | 0,22 | 0,21 | 0,20 | 0,19 | 0,18
0,02<]p50,07 0,60 | 0,50 | 0,40 | 0,35 | 0,32 | 0,30 | 0,27 | 0,26 | 0,25 0,23
CyranHku 0,07<Ip§0,13 0,70 | 0,65 | 0,58 | 0,50 | 0,46 | 0,44 | 0,42 | 0,41 | 0,40 | 0,38
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0,13<]p50,17 0,80 | 0,75 | 0,65 | 0,55 | 0,51 | 0,49 | 0,47 | 0,46 | 0,45 | 0,43

I'munel Ip>0,17 0,98 | 0,92 | 0,80 | 0,68 | 0,63 | 0,60 | 0,57 | 0,56 | 0,55 0,53

Ta6nuua Bb.4 - PacyeTHble 3Ha4yeHUA koadcpuumeHTa n

I'pynTHI Yucno Bennunna xos¢ppunmenta n Tipu Temneparype rpyuTa T, °C
[ACTIIHOCT] | 03 | 05 | -1 | 2 | 3 | -4 | -6 | -8 | -10 | -15
Ip, JIOJIA
€AMHULIBI
ITecku u I <0,02 210 160 75 34 20 14 9 6,5 5 4
cynecu ’
Cymnecu 0,02<Ip§0,07 150 130 57 24 15 11 7 5 4,5 3,5
CyrnnHku O,O7<]p50, 13 130 103 44 19 11 8 5,5 4 3,2 2,3
CyrivHKH, 0,13</ 102 70 34 17 9,5 6.5 4 3 2,5 2
TJIMHBI ’

Pacuernbie suauenns W s Topha 1 3aTOpPOBaHHBIX TPYHTOB, HAXOMAILIMXCS B OXJIAXKICHHOM
COCTOSIHHH, KOT/Ia TeMIIepaTypa ITpyHTa BBIIIE TeMIIepaTypbl Hadaia 3amep3aaus (0°C>T>T Y f), MPUHUMAIOTCS
JUTSI TPYHTOB C JIBIUCTOCTHIO it0t§0,4 paBHOH Ww:th’ ac imt>0,4 pasuoit W =W .

s mep3nbix Topda u 3aTop(OBaHHBIX TPYHTOB 3HAYCHHS WW JIONIyCKAaeTCd OIpPEeAeATh 110

dopmyrie (B.5) B 3aBucumoctn ot creneHu 3aropdoBaHHOCTH J (MOMM eAMHMIBI) U Temmeparypsl T, mpu
YCJIOBUHM, YTO TEMIIEPATypa IPyHTa HUKE UM PaBHA TeMIepaType Havana 3amep3anus (7<T bf)

W —p/|T", (B.5)

r1e P - mapamerp, 3aBHCSIIHN 0T 00BEMHOI CTereH: 3aTophoBaHHOCTH J, MpUHUMaeTcs mo Tabnuue

B.5.
Tabnuua B.5 - PacyeTHble 3Ha4yeHus KoadcpuumeHTa g
Tun rpyHTta p, rpar’
Topd 1,6
Cynecuanble 3aTOp(OBaHHBIC IPYHTHI 1,67J-0,1
CyrimHuCcTEIe 3aTOp(hOBAaHHBIC TPYHTHI 1,6J

B.7 Tennodusuueckne XapaKTEpUCTUKUA TPYHTOB: KOA(PGHUIMEHT TEIUIONPOBOAHOCTH ), OO0beMHas
TermoeMKkocTs C 1 KO3((GUIHMEHT TeMIepaTypOIPOBOJAHOCTH a OMPEEISIOTCS ONBITHBIM IyTeM. B ciywasix,
MpeayCMOTPCHHLBIX B 59, 3HA4YCHHUA OGLGMHOﬁ TCIUIOCMKOCTH 3aCOJICHHLIX U HE3AdCOJICHHBIX T'PYHTOB B TAJIOM,
oxmaxaeHHoM C 1 mep3noM C, COCTOSHHSX JOMyCKACTCS PACCUMTHIBATE IO ¢dopmynam b.6-5.9 B

3aBUCHUMOCTH OT YAEIbHOW TEIUIOEMKOCTH cKenera rpyHra C p> TEMIIEPaTypHOH M KOHIEHTPALMOHHOM
3aBUCHMOCTSX Y/CIBHOM TeIIoeMKOCTH Hesamepiieii Boasl C u ibja C, BiaxHocTH W, TeMIiepaTypHOi
¥ KOHLICHTPALIMOHHOM 3aBUCHMOCTH BI&XKHOCTH 3a CYCT He3aMep3Lued Bosl IV , IIIOTHOCTH CYXOro IPHTa |
qn I TEMIICPATYPBI HAYATIA €TO 3aMCP3aHHs T.

JI.HSI HE3aCOJICHHBIX I'PYHTOB, HAXOAAINXCA B TaJIOM U OXJIAXXKJICHHOM COCTOAHUAX, KOrJga TEMIICpaTypa
TpyHTa BEIIIIE TEMIIepaTypbl Hadana 3amep3anns (17>7 bf), BEJIHYHHA Cth Haxomures o popmyne (b.6)
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ComCptC I Py (B-6)

rae Cp MPUHAMACTCS 10 Tabnuue b.6; mig He3acomeHHBIX TPYHTOB 1 TOpdha CW=4200 Jx/(xr-°C), a
T . HaxOJUTCS 11O Tabnvue b.2; mis 3acoleHHBIX TPYHTOB B OXJIaXICHHOM coctosiHuu (0°C>T>T I

omnpenensercs no popmyne (5.3), a BemuunHa C,, pacCUMTHIBACTCS 11O dopmyre (B.7)
CW=th—4550CpS, (B.7)

rae C - ynenbHAs TEMIOGMKOCTH IOpoBoro pactsopa, Jhx/(xr-°C), ompexpensiercs mo Tabnuue

(B.7.);
Cps - KOHIIEHTpAaIys IIOPOBOT0 PacTBOpPa, AOJIM €AUHHULIBI, ONPENEIIAETCS 110 dopmyne (5.2).
Ta6bnuua b.6 - PacyeTHble 3Ha4eHUA yAenbHOW TENN0OeMKOCTH cKeneTa rpyHToB C,
I'pyHTHI Ilecox Cymnecs I'muna un Topd
CYTTMHOK HU3WHHBIN BEPXOBOHU
Cp, Mox/(xr-°C) 750 850 950 1920 1680
Ta6nuua bB.7 - PacuyeTHble 3Ha4YeHUsA TeMnepaTypHOW 3aBUCMMOCTU YyAerlbHOM
TennoemkocTu noposoro pacteopa C
T, °C C_, Hox/(xr-°C) T, °C C_., Hox/(xr-°C) T, °C C_., Hox/(xr-°C)
0 4210 -2,8 3860 -13,0 3510

-0,2 4150 -3,2 3840 -14,0 3490

-0,4 4110 -3,6 3810 -15,0 3470

-0,6 4060 -4,0 3800 -16,0 3450

-0,8 4030 -5,2 3730 -17,0 3440

-1,0 4010 -6,0 3680 -18,0 3430

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

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

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

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

-2,0 3920 -11,0 3550

2,4 3900 -12,0 3520

Jlnist He3acoNeHHBIX TPYHTOB U Top(da B Mep3JOM COCTOSIHHU TPU YCJIOBHH, YTO TEMIleparypa rpyHTa
HIDKE MJIM paBHA TeMIlepatype Havana 3amepsanus (7<7 N f), BenanHa C HaXOMUTCS 110 thopmyire

Cf:[cp+CWWw+Ci(VI/tot_ Ww)] Paf (BS)
rae W paccuntsiBaercs no popmyne (b.4), a C. - no popmyie

C=2120+78 T . (5.9)

JInist 3aCOJIEHHBIX TPYHTOB B MEP3JIOM COCTOSIHWU, MPH YCIIOBUH, YTO TEMIIEPaTypa IPyHTA HIKE HIIH
paBHa Temmneparype Hayana 3amepsanus (I'<T X f), BeuanHa C HAXOJUTCS 110 bopmyne
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Cf:[CP+CW Ww+ci( VVtot_ Ww)] Pd e (b.10)

rae W paccunThIBaCTCS 10 dopmyne (b.4), CW - mo popmyne (b.7), a C.-mo dopmyne (b.9).

3HaueHUs] 00BEMHOH TEIIOEMKOCTH 3aTOP(QOBAaHHBIX TPYHTOB B TAJIOM M OXJIAXKICHHOM Cth u
Mep3oM C| COCTOSIHMSX JIONYCKACTCs PACCYMTBIBATE 1O (hOpMyTam (.11, 5.12) B 3aBUCHMOCTH OT YACIbHON
TEMIOEMKOCTH MUHEpanbHoi Cp 1 Topdsiroit C P COCTaBIISIIOIICH OpraHO-MHUHEPAJILHOTO CKeJleTa IPyHTa,
YAEIBbHON TEIMIOEMKOCTH He3aMeplied BOJbI CW U JpJa Ci, BeCcOBOW (MaccoBoi) momu Topda B
3aTopdoBaHHOM TpyHTEe G, CyMMapHOW BIQKHOCTH th, BJIAKHOCTH 3a CUET He3aMep3lliel BOojbl Ww,
TIOTHOCTH CKENETA IPYHTA p, . 1 TEMIEPATYPBI HAUATIA €TI0 3aMeP3aHHsl T .

Hnst 3aT0pOBaHHBIX TPYHTOB, HAXOASAIUXCS B TAJIOM U OXJIQKACHHOM COCTOSTHHHM, KOT/Ia TeMIlepaTypa
TpyHTa BbIIIE TEMIIepaTypbl Hadana 3amep3anus (7>7 bf) BEJIMYMHA Cth HaXOJUTCS 0 popmMyJie

Cth:[cpm(I-G)+Cng+CwVVtot] pd,th’ (Bl 1)

TJie y/e/IbHas TEII0eMKOCTE MUHepanbHoro ckenera Cp 1 Topda C p, HAXOIHUTCA TIO Tabnuue b.6;
C =4200 Jix/(xr-°C).

st 3aTOpOBaHHBIX TPYHTOB, HAXOAIIIMXCS B MEP3JIOM COCTOSIHUM, KOTa TeMIepaTypa IpyHTa HUXKE
HIIM paBHA TeMIepaType Hadana samepsanns (I'<T. ), Bemmauna C HaXOAUTCS 110 Gopmye

CAICp, (1-GY+Cp G+C W +C (W, W )p, - (B.12)

rae W paccuuThIBacTCs 10 dopmyne (b.5), C =4200 Jix/(krK), a C. - mo dopmyne (B.9).

B cnydasx, npeaycMoTpeHHBIX B 5.9, 3HaueHHe KOd(Q@HIMEHTa TEIUIONPOBOJIHOCTH HE3aCOJCHHBIX,
3aCOJICHHBIX M 3aTOP(POBAHHBIX TPYHTOB B TAJIOM Ay, M MEp3IIOM ) (ns quanasona Temneparyp Huke 7<-1

5°C) cocrosinnu nipuBeeHs! B Tabnuue 5.8, B 3aBUCHMOCTH OT BIaXKHOCTH Wto[, IJIOTHOCTH CKEJIETa TPyHTa

Pa.¢ A CTCTICHH 3aCOJICHHOCTH COTIACHO FOCT 25100.
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Ceop npaswun CI1 25.13330.2020 "CHwI1 2.02.04-88 OcHoBaHus 1 doyHOAMEHTbLI Ha BEYHOMEP3NbIX rpyHTax" (YyTB. Npuka3oM MUHUCTEPCTBA CTPOUTENBCTBA U XXUMULLHO-KOMMYHarnbHoro xo3sinctea P® ot 30 gekabpsa 2020 r. N 915/np) (c

Ta6bnuua B.8 - PacyeTHble 3Ha4yeHUA ko3adpuLmeHTa TeENNONPOBOAHOCTU FPYHTa B Tanom A,» MEp3nom (T<-15°C) cocTosiHum

[TnotHOCTE | CyMMapHas Koaddumnment TemmonpoBogHOCTH TPYHTOB ), BT/(M-°C)
cyxoro BIDKHOCTD [Tecku pazHo# IIOTHOCTH Cyrmecu nbpuIeBaThIe CyIJIMHKY ¥ TIUHBI 3aropdoBaHHbIC
IpyHTa rpyHTa, W c c c e—
Yy ne. TENeHb 3aCOJICHHOCTH TENeHb 3aCOJIEHHOCTH TENeHb 3aCOJICHHOCTH
' 3 Hesacomnennsle Cnaboza- | CpenHe- CHbHO- Hesacomnennrsie Cnaboza- | Cpenne- CunbHO- Hesaconeunnrsie Cnaboza- | Cpenne- CunbHO-
r/em COJICHHBIE | 3acOJIEH- | 3acOJICH- COJICHHBIE | 3acOJIEH- | 3acOJIeH- COJICHHBIE | 3acOJIEH- | 3acOJIeH-
HBIE HbIE HBIE HBIE HbIE HbIE

M At A¢ At A My A¢ At A A My At At A A M At
0,1 9,0 - - - - - - - - - - 0,81 1,34
0,1 6,0 - - - - - - - - - - - - - - - 0,40 0,70
0,1 4,0 - - - - - - - - - - - - - - 0,23 0,41
0,1 2,0 - - - - - - - - - - - - - - - 0,12 0,23
0,2 4,0 - - - - - - - - - - - - - - - 0,81 1,33
0,2 2,0 - - - - - - - - - - - - - - - 0,23 0,52
0,3 3,0 - - - - - - - - - - - - - - - 0,93 1,39
0,3 2,0 - - - - - - - - - - - - - - - 0,41 0,70
0,4 2,0 - - - - - - 2,16 - - - - 2,10 - - - 0,93 1,39
0,7 1,0 - - - - - - 2,14 - - - - 2,00 - - - - -
1,0 0,60 - - - - - - 2,10 - - - - 1,90 - - - - -
1,2 0,40 - - - - - - 2,02 - - - 1,57 1,80 - - - - -
1,4 0,35 - - - - - 1,80 2,00 - - - 1,57 1,76 1,68 1,65 1,59 - -
1,4 0,30 - - - - - 1,74 1,98 1,95 1,91 1,88 1,45 1,65 1,59 1,56 1,50 - -
1,4 0,25 1,91 2,48 2,37 2,21 2,08 1,57 1,84 1,81 1,78 1,73 1,33 1,58 1,50 1,46 1,36 - -
1,4 0,20 1,57 2,09 2,00 1,90 1,82 1,33 1,63 1,58 1,53 1,48 1,10 1,31 1,23 1,20 1,10 - -
1,4 0,15 1,39 1,83 1,75 1,65 1,58 1,10 1,35 1,30 1,25 1,20 0,87 0,99 0,94 0,92 0,87 - -
1,4 0,10 1,10 1,35 1,30 1,25 1,21 0,93 1,09 1,06 1,03 0,99 0,70 0,77 0,75 0,73 0,71 - -
1,4 0,05 0,75 0,84 0,82 0,80 0,77 0,64 0,73 0,71 0,69 0,67 0,46 0,48 0,43* 0,41* 0,40* - -
1,6 0,30 - - - - - - - - - - 1,68 1,94 1,80 1,74 1,65 - -
1,6 0,25 2,50 2,92 2,86 2,78 2,70 1,80 2,00 1,96 1,92 1,88 1,51 1,75 1,68 1,62 1,49 - -
1,6 0,20 2,15 2,50 2,43 2,36 2,30 1,62 1,78 1,75 1,71 1,67 1,33 1,56 1,46 1,41 1,30 - -
1,6 0,15 1,80 2,10 2,03 1,96 1,90 1,45 1,60 1,56 1,52 1,49 1,10 1,23 1,17 1,15 1,08 - -
1,6 0,10 1,45 1,68 1,62 1,56 1,50 1,16 1,29 1,26 1,22 1,19 0,87 0,97 0,92 0,90 0,86 - -
1,6 0,05 1,05 1,16 1,10 1,08, 1,05 0,81 0,87 0,85 0,84 0,82 0,58 0,60 0,56* 0,55* 0,53* - -
1,8 0,20 2,67 3,05 2,92 2,80 2,69 1,86 2,05 2,00 1,94 1,88 1,57 1,86 1,70 1,61 1,48 - -
1,8 0,15 2,26 2,75 2,63 2,52 2,44 1,68 1,83 1,79 1,74 1,70 1,39 1,60 1,47 1,40 1,36 - -
1,8 0,10 1,97 2,30 2,23 2,17 2,10 1,45 1,59 1,55 1,51 1,47 1,06 1,26 1,14 1,09 1,02 - -
1,8 0,05 1,45 1,56 1,52 1,48 1,45 0,98 0,99 0,98 0,98 0,97 0,70 0,75 0,69* 0,68 0,65* - -
2,0 0,10 - - - - - - - - - - 1,28 1,46 1,35 1,30 1,25 - -

* 3HaueHUs MPUBCACHBI IJIA TPYHTOB B OXJIAXKICHHOM COCTOSHUMU.
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I[.H?I HaXOXICHHUA BCIINYMHBI }\‘f Y HE3ACOJICHHBIX W 3aCOJICHHBIX T'PYHTOB B MCP3JIOM COCTOSSHHWU B

muanasone temneparyp 7, >7>T ,rae T m=-15°C MO>KHO UCIOJIB30BaTh COOTHOLIEHUE

Mgy Oy, A UV (DI (T VW, W (T )], (B.13)

rae ), ¥ ), HaXOLITCs MO Tabnuue bB.8, WW(T) u WW(T m) onpenenstotes mo opmyrie (5.4)
JUISL HE3aCOJICHHBIX IPYHTOB 1p =0, a T' - 110 dopmyre (b.3) nns HezaconeHHBIX TPyHTOB Tipu B = 0.

B ciyuasix, IpeyCMOTPEHHBIX B 5.9, 3HaueHHe K03()MUIMEHTa TeMIepaTypOnpOBOJHOCTH a (M/c)
ISl HE3aCOJICHHBIX, 3aCOJICHHBIX M 3aTOP(OBAHHBIX IPYHTOB HAXOJHUTCS MO popMyIte

a=)/C, (B.14)

rJe BEIMIHHBI KOO(h(OUINCHTA TEIIONPOBOJHOCTA ), M 00beMHOIl TemroeMKocTd Cp HaxoUsTCs B
cooTtBeTcTBHU ¢ B.7.
5.8 BenuunHa 06beMHO# TeIIOTH 3aMep3anus (TasHus) rpyHTa L (JK/M’) NpHMHEMAETCS PaBHOM
v

KOJIMYECTBY TEIUIOTHI, HEOOXOIUMOW JUIs 3aMep3aHusi BOIbI (TasHUS JibJa) B €JAUHMIIC 00beMa TpyHTa H
onpeaensercs mo Gopmyiie

L=L[W -W] (B.15)

Pa .

rae L0=3,35- 10° (JIx/Kr) - 3HAUEHHE yIENbHOM TEIIOTH (pa30BBIX MPEBPAIICHHUIT BOIA-TIE/]; BETNUHHA

W  nns He3aCOJICHHBIX, 3aCOJICHHBIX M 3aTOP(OBAHHBIX T'PYHTOB HAXOIHMTCS B COOTBETCTBUHM ¢ 5.6 mpu
w

ycnoBud 1 N sz . 3aech T , HAXOIUTCS B COOTBETCTBHH C B.5.
MpunoxeHune B
PacuerHble 3HAYEHUS] MPOYHOCTHBIX XapPAKTEPUCTUK MeP3JIbIX TPYHTOB

B.1 PacuerHple naBieHus Ha Mep3ible TPYHTHl R, pacueTHbIE CONPOTUBIEHHS MEP3JBIX TPYHTOB H
TPYHTOBBIX PACTBOPOB CBHIY 110 IIOBEPXHOCTSIM CMep3aHus (GyHIAMEHTOB R ¥ PACUCTHBIC CONPOTHBICHHS

MEp3IIbIX IPYHTOB CIABUTY IO TPYHTY HIIM IPYHTOBOMY PACTBOPY R ONPEACHAIOTCS OMBITHBIM myTem. Ilpn
omnpeeneHny 3HadeHui R, R , R B 11ab0paTOPHBIX yCIOBHSX CIEAYCeT MPOBOANTH HCIBITAHUSA HA CIBHT B
CTCLMATBHBIX MPUOOpaX - JUisi ompefeneHust R - u R M Ha OJHOOCHOE CXKAaTHE HMIM HA BJIABIMBAHME

IIAPUKOBOIO IITaMIIA - JUIs onpeaesieHus R.
IIpu onpeneneHumn Raf HIEPOXOBATOCTh MOBEPXHOCTH, IO KOTOPOM IMPOU3BOJUTCS CIBUI CMEP3IIErOCs

B Hell oOpasiia rpyHTa, JOJDKHA OBITh TaKol ke, Kak (pyHIaMEeHTOB, IPUMEHSEMBIX B CTPOUTEIIHCTBE.
B.2 Ilpu oTcyTcTBHM ONBITHBIX JAHHBIX JOIMyCKAaeTcs MPHUHUMATh 3HaueHus R, R o H R , 1o
a S

Tabnuuam B.1-B.11.

PacuerHbie naBieHUs] HA Mep3Jible TPYHTHI R MOA HIDKHUM KOHIIOM CBaW MPHHUMAIOTCS 1o Tabnuue
B.1, mox nomomiBoii cronbuaroro pyHmaamenTa - o Tabnvue B.2, mis Mep3ibiX IPYHTOB ¢ KOHTHHEHTAIbHBIM
THITOM 3acoJieHus - o Tabnuue B.5, mis Mep3isix TPyHTOB ¢ MOPCKHM THIIOM 3acojieHus - o Tabnvuamv B.7
u B.8, ms nmpaa - mo Tabnuue B.10, mis 3aTopdoBaHHBIX MEP3IIBIX TPYHTOB - 110 Tabnmue B.11.

PacueTHble CONPOTHBICHUS MEP3NIBIX T'PYHTOB M T'PYHTOBBIX PAcTBOPOB CABHTY IO TOBEPXHOCTSAM
cMep3anusi ¢ (YHIAMEHTOM MpHHUMarTcs 1o Tabnuue B.3, mis Mep3nbix 3acOJCHHBIX TPYHTOB C
KOHTHHEHTAJIbHBIM THIIOM 3aCOJIeHuUs - o Tabnuvue B.6, mis Mep3nbix TpyHTOB ¢ MOPCKUM THIIOM 3aCOJICHHS -
no Tabnuvue B.9, mep3inbix 3atophoBaHHBIX IPYHTOB - 110 Tabnuue B.11.

PacyeTHbie CONPOTHBICHHS MEP3JIBIX I'DYHTOB CABHIY 110 IDYHTY HIM I'DYHTOBOMY pacTBopy R

npuHUMATCs o Tabnvue B.4, apa0B Mo TPyHTOBOMY pacTBOPY R, .- mo Tabnvue B.10, mepsnbix

3aTOp()OBAaHHBIX TPYHTOB 110 TPYHTY HJIM TPYHTOBOMY pacTBopy - mo Tabnuue B.12. 3HayeHust pacyeTHBIX
COTIPOTHBJICHUN MEP3JIBIX TPYHTOB KaK KOHTHHEHTAIBHOTO, TaK W MOPCKOTO THIA 3aCOJEHHsS, CABHUTY IIO
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TPYHTY Il IPYHTOBOMY PacTBOPY R NIOIYCKAeTCsl IPUHUMATh paBHEIMM R =R ¢ yuerom B.4.
B.3 3uavenns R B Tabrnvuax B.3, B.6, B.9 u B.12 cinenyer ymHoxkath Ha Ko3duimeHt Yop

3aBUCSIIHNN OT BUa TOBECPXHOCTU CMEP3aHUs U HpI/IHI/IMaCMHﬁ PaBHBIM:

- 7151 OETOHHBIX TTOBEPXHOCTEH (PYHIAMEHTOB, H3TOTOBIISIEMBIX B METATHIECKON ONaryOKe 1,0;
- UL IEPEBSIHHBIX TOBEPXHOCTEH, HE 00pabOTaHHBIX MACIISTHBIMHA aHTUCETITUKAMH 1,0;
- JUTSL IEPEBAHHBIX TIOBEPXHOCTEH, 00paOOTaHHBIX MACISIHBIMHA aHTHCENITUKAMHU 0,9;
- JUTSL METAITMYECKUX TTOBEPXHOCTEH U3 rOpsSYeKaTaHoro MpoKara 0,7.

Hns  ngpyrux mnoBepxHocTed (yHIAMEHTOB, a TakkKe B Clydae MNPUMECHECHUS [OKPBITHI
(aHTUKOPPO3NOHHBIX, MPOTUBOITYIHHHUCTHIX U JIp.) R ; ClIe/lyeT NIPMHUMATh HA OCHOBAHHH ONBITHBIX JAHHBIX,
a

MOJTYYEHHBIX B MOJIEBBIX WJIK JIAOOPATOPHBIX YCIOBHSIX.
B.4 3nauenus R B Tabnuuax B.4 u B.9 crenyer yMHOXKATH HA KOG DHUIUEHT v, PABHBIIL:
S S

- 7151 OypOHAOWBHEIX CBaif ¢ 100aBlIieHHEM B OETOH ITPOTHBOMOPO3HBIX XUMHUUIECKUX T0OABOK 0,7;

- 17151 BCEX BUJIOB CBail MPH JIBIUCTOCTH IPYHTA O,ZSiiEOA 0,9;

- B OCTJIbHBIX CIy4asix 1,0.
MpumeyaHusn

1 Ipu covetanuu IBYX MepeyrcIeHHBIX B B.4 ycinoBuit koo duimeHTon v, TPUHAMAIOT PaBHBIM 0,6.
2 3HaueHUs RSh 11 OypoHAOWBHBIX CBail ¢ go0aBiIeHHEM B OCTOH NMPOTHBOMOPO3HBIX WIIM MHBIX

XUMHYECKHX JOOABOK Ha OCHOBE COJICH, MCIOJB3YEMbIX B KayecTBE OCHOBaHHMHA W (YHIAMEHTOB 3IaHUH H
COOPY’KEHHH TIOBBIIIIEHHOTO YPOBHS OTBETCTBEHHOCTH, CIEIyeT ONPEAEIATh ITyTEM MPOBEIEHUS 1aO0PaTOPHBIX
HCIBITAHUHI OTAEIBHO B KAXIOM KOHKPETHOM CITy4ae.

B.5 Mep3nbie 3acoeHHBIC TPYHTHI B 3aBUCHUMOCTH OT MPE00IIaIaroiero XMMUIECKOro COCTaBa Coliei
BBIJICJISIFOTCSI 110 THITY 3aCOJICHUS - KOHTHHEHTAIBHOMY WM MOpPCcKoMYy - B cootBetcTBuu ¢ [OCT 25100.
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Ta6nuua B.1 - PacyeTHble gaBneHMs Ha Mep3nble He3acosieHHble rPyHTbl R nog HWXKHUM KOHLIOM cBaun

['pynTHI ['myOuna Pacuernsie naBnenus R, xIla, npu remneparype rpyHnra, °C
HOTPYRCHHA | g3 | 0,5 -1 -1,5 2 2,5 -3 35 -4 -6 -8 -10
CBau, M
[Ipu npaucTOCTH ii<0,2:
1 KpynHoo61oMO4HbIE ITpu ar060# 2500 | 3000 | 3500 | 4000 | 4300 | 4500 | 4800 | 5300 | 5800 | 6300 | 6800 7300
riryOuHe
2 Ilecku KpyIHBIC U CPEAHEH To xe 1500 1800 | 2100 | 2400 | 2500 | 2700 | 2800 | 3100 | 3400 | 3700 | 4600 5500
KpPYIIHOCTH
3 Tlecku MEIKHE U MbLIEBATHIC 3-5 850 1300 1400 1500 1700 1900 1900 | 2000 | 2100 | 2600 | 3000 3500
10 1000 1550 1650 1750 | 2000 | 2100 | 2200 | 2300 | 2500 | 3000 | 3500 4000
15 u Gonee 1100 1700 1800 1900 | 2200 | 2300 | 2400 | 2500 | 2700 | 3300 | 3800 4300
4 Cynecu 3-5 750 850 1100 1200 1300 1400 1500 1700 1800 | 2300 | 2700 3000
10 850 950 1250 1350 1450 1600 1700 1900 | 2000 | 2600 | 3000 3500
15 u Gonee 950 1050 1400 1500 1600 1800 1900 | 2100 | 2200 | 2900 | 3400 3900
5 CYrIIMHKY U TIIMHBI 3-5 650 750 850 950 1100 1200 1300 1400 1500 1800 | 2300 2800
10 800 850 950 1100 1250 1350 1450 1600 1700 | 2000 | 2600 3000
15 u Gonee 900 950 1100 1250 1400 1500 1600 1800 1900 | 2200 | 2900 3500
[pu apaucroctn rpynToB 0,2 <i
<0,4
6 Bce BHIBI TPYHTOB, YKa3aHHbBIC 3-5 400 500 600 750 850 950 1000 1100 1150 1500 1600 1700
B nyHKkTax 1-5 10 550 | 550 | 700 | 800 | 900 | 1000 = 1050 | 1150 | 1250 | 1600 | 1700 | 1800
15 u Gonee 550 600 750 850 950 1050 1100 1300 1350 1700 1800 1900
Ta6nuua B.2 - Pac4yeTHble faBneHUsi Ha Mep3rible He3acorsieHHble FPyHThI R nog nogowBoi cton6yaToro doyHAaMeHTa
I'pyHTHI Pacuernsie gaBnenus R, klla, mpu Temnepatype rpyHra, °C
-0,3 -0,5 -1 -1,5 -2 -2,5 -3 -3,5 -4 -6 -8 -10
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[Ipu npucTOCTH TPYHTOB ii<0,2:
1 KpynHo0010MOYHBIC U TIECKU 550 950 1250 1450 1600 1800 1950 2000 2200 2600 2950 3300
KpYITHBIC U CpPEeIHEH KPyITHOCTH
2 Tlecku MenKHe U MbLIeBaThIE 450 700 900 1100 1300 1400 1600 1700 1800 2200 2550 2850
3 Cynecu 300 500 700 800 1050 1150 1300 1400 1500 1900 2250 2500
4 CyTTIMHKH U TJIAHBI 250 450 550 650 800 900 1000 1100 1200 1550 1900 2200
IIpu npaucTOCTH IPYHTOB iiZO,Z:
5 Bce Buabl rpyHTOB, yKa3anHsie B | 200 300 400 500 600 700 750 850 950 1250 1550 1750
nos. 1-4
Ta6bnuua B.3 - PacuyeTHble CONPOTUBIIEHUA MEP3SbiX HE3aCONIeHHbIX FTPYHTOB M FPYHTOBbLIX PAacTBOPOB CABUIY MO NMOBEPXHOCTU
cMep3aHusa ¢ PyHAaMEeHTOM Raf
Pacuernsie conporusnenus R , kIla, ipu Temiepatype rpynra, °C

-0,3 -0,5 -1 -1,5 -2 -2,5 -3 -3,5 -4 -6 -8 -10
I'muaunCTEHIC 40 60 100 130 150 180 200 230 250 300 340 380
[Tecuansie 50 80 130 160 200 230 260 290 330 380 440 500
N3BecTKkOBO-TIECUAHBIN pacTBOD 60 90 160 200 230 260 280 300 350 400 460 520

MpumeyaHue - 3xHaucHue Ra , AUls H3BECTKOBO-TIECYAHOTO PAaCTBOPA JIAHBI JUIs PACTBOPA CJICYIOLIETO COCTaBa: Ha 1 M’ pacTBOpa IecKa cpenHe3epHICTOro - 820 11,

M3BECTKOBOT'O TeCTa IIIOTHOCTHIO 1,4 r/em’ - 300 1, Boas! - 230 11; ocaka koHyca - 10-12 cm. TIpu apyrux cocTaBax H3BECTKOBO-IIECYAHOIO PACTBOPA, a TAKKE IS
LEMEHTHO-TIECYAHOr0 PACTBOPA 3HAYCHHS R ONIPEIEIISIOTCS OIIBITHBIM ITyTEM.
a
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Tabnuua B.4 - PacyeTHble conpoTUBNEHUs MeP3ibIX HE3aCONEHHbIX FPYHTOB CABUTY
Mo rPYHTY UNN rpyHTOBOMY pacTBopy R

['pynTHI PacueTHbie naBieHUs Rsh, klla, mpu Temneparype rpyHrta, °C
-0,3 -0,5 -1 -1,5 -2 -2,5 -3 -3,5 -4 -6 -8 -10
[Tecuansie 80 120 170 | 210 | 240 | 270 | 300 | 320 | 340 | 420 | 480 540
['muauCTEHIC 50 80 120 150 170 190 | 210 | 230 | 250 | 300 | 340 380
Tabnuua B.5 - PacyeTHble pAaBneHMA Ha Mep3fble 3acofieHHble T[PYHTbl C
KOHTUHEHTaNbHbLIM TUMOM 3aconeHus R nog HKHUM KOHLIOM cBau
3acoseH- Pacuernbie naBnenus R, kIla, mpu remnepatype rpyHra, °C
HOCTh
rpyHra D -1 2 -3 4
o ['myOnHa morpy>kxeHus cBan, M
* 3-5 | 10 | 15u | 3-5 | 10 150 | 35 | 10 | 15 | 3-5 | 10 | 15w
Ooiee Oonee Oonee Ooee
lMecku Menkue un cpegHune
0,1 500 | 600 850 650 | 850 950 800 | 950 1050 | 900 | 1150 | 1250
0,2 150 | 250 350 250 | 350 450 350 | 450 600 500 | 600 750
0,3 - - 150 | 200 300 250 | 350 450 350 | 450 550
0,5 - - - - - 150 | 200 300 250 | 300 400
Cynecu
0,15 550 | 650 750 800 | 950 1050 1050 | 1200 | 1350 | 1350 | 1550 | 1700
0,3 300 | 350 450 550 | 650 800 750 | 900 1050 | 1000 | 1150 | 1300
0,5 - - 300 | 350 450 450 | 550 650 650 | 750 900
1,0 - - - - - 200 | 250 350 350 | 450 550
CyrnunHku
0,2 450 | 500 650 700 | 800 950 950 | 1050 | 1200 | 1150 | 1300 | 1400
0,5 150 | 250 450 350 | 450 550 550 | 650 750 750 | 850 1000
0,75 - - - 200 | 250 350 350 | 450 550 600 | 600 750
1,0 - - - 150 | 200 300 300 | 350 450 400 | 500 650

MpumeyaHue - 3nauenue R noj momomiBoii crondvaroro GpyHmaaMeHTa TOMyCKaeTCsl IPUHUMATD 110 HACTOSIIeH
TabJIMIIE KaK JJIs1 CBail ryOMHOM MorpykeHus 3-5 m.

Taonuua B.6

- PacueTHble conpotTuBIieHNA Mep3NibiX 3acCOJieHHbIX TpPyHTOB C
KOHTUHEHTAalNIbHbIM TUNOM 3acCoJieHuA caBuUry no NOBepxXHoOCTAM CMep3aHusa Raf

3acoIeHHOCTh TPYHTA Dsal, %

24.01.2025
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-1 2 3 4
Meckn menkune u cpegHue
0,1 70 110 150 190
0,2 50 80 110 140
0,3 40 70 90 120
0,5 - 50 80 100
Cynecu
0,15 80 120 160 210
0,3 60 90 130 170
0,5 30 60 100 130
1,0 - - 50 80
CyrnnHku
0,2 60 100 130 180
0,5 30 50 90 120
0,75 25 45 80 110
1,0 20 40 70 100

Ta6bnuua B.7 - PacuyeTHble naBneHusi R Ha Mep3nble 3aconeHHble FTPYHTbI ¢ MOPCKUM
TUNOM 3acoJsieHUs1 NoA4 HUXKHUM KOHLIOM cBaun

3aCcOJIEHHOCTh I'my6una Pacuernbie naBnenus R, lla, mpu remnepatype rpyHTa, °C
rpyuta D, MIOTPYXEHUS CBall, M 1 9 3 4 6
IMecku MeJikHue U NbLIEBaTbIE
0,05 3-5 610 860 1000 1180 1360
0,1 340 480 600 740 800
0,2 - 260 360 390 450
0,3 - - 190 270 350
0,5 - - - 230 270
0,05 10 705 955 1095 1275 1455
0,1 450 590 710 850 910
0,2 - 310 460 500 560
0,3 - - 300 380 460
0,5 - - - 340 380
0,05 15 u 6onee 800 1050 1190 1370 1550
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0,1 550 690 810 950 1210
0,2 - 470 570 600 660
0,3 - - 400 480 560
0,5 - - - 440 480
Cynecn
0,15 3-5 730 1050 1150 1430 1620
0,2 450 750 1000 1180 1310
0,3 270 580 730 800 880
0,5 - 220 280 360 450
0,8 - - - 140 250
0,15 10 770 1090 1190 1470 1660
0,2 490 790 1040 1220 1350
0,3 310 620 770 840 920
0,5 - 260 320 400 490
0,8 - - - 180 290
0,15 15 u 6onee 840 1160 1260 1540 1730
0,2 650 960 1200 1380 1510
0,3 470 780 930 1000 1080
0,5 - 420 470 560 650
0,8 - - - 340 450
CyrJIMHKY TsKeJble U TJIMHbI
0,2 3-5 410 640 820 1000 1360
0,3 290 470 650 820 1200
0,5 - 270 410 590 930
0,8 - 160 270 410 600
1,0 - 140 230 370 470
1,2 - - 180 320 440
1,5 - - 150 270 410
IMecku MeJiKHe U NMbLIEBATHIE
0,05 3-5 610 860 1000 1180 1360
0,1 340 480 600 740 800
0,2 - 260 360 390 450
0,3 - - 190 270 350
0,5 - - - 230 270
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0,05 10 705 955 1095 1275 1455
0,1 450 590 710 850 910
0,2 - 310 460 500 560
0,3 - - 300 380 460
0,5 - - - 340 380
0,05 15 u Gonee 800 1050 1190 1370 1550
0,1 550 690 810 950 1210
0,2 - 470 570 600 660
0,3 - - 400 480 560
0,5 - - - 440 480
Cynech
0,15 3-5 730 1050 1150 1430 1620
0,2 450 750 1000 1180 1310
0,3 270 580 730 800 880
0,5 - 220 280 360 450
0,8 - - - 140 250
0,15 10 770 1090 1190 1470 1660
0,2 490 790 1040 1220 1350
0,3 310 620 770 840 920
0,5 - 260 320 400 490
0,8 - - - 180 290
0,15 15 u Gonee 840 1160 1260 1540 1730
0,2 650 960 1200 1380 1510
0,3 470 780 930 1000 1080
0,5 - 420 470 560 650
0,8 - - - 340 450

Cyrﬂl/lHKH THAKEJIbIC U TJTUHBbI

0,2 3-5 410 640 820 1000 1360
0,3 290 470 650 820 1200
0,5 - 270 410 590 930
0,8 - 160 270 410 600
1,0 - 140 230 370 470
1,2 - - 180 320 440
1,5 - - 150 270 410
0,2 10 510 740 920 1100 1460
0,3 390 570 750 920 1300
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0,5 - 370 510 690 1030
0,8 - 260 370 510 700
1,0 - 240 330 480 570
1,2 - - 280 420 540
1,5 - - 240 370 510
CyriImHKH TsKeJble ¥ TIIUHBI
0,2 15 u Gonee 600 830 1010 1190 1550
0,3 480 660 840 1010 1390
0,5 - 460 600 780 1120
0,8 - 350 460 600 790
1,0 - 330 420 570 660
1,2 - - 370 510 630
1,5 - - 330 460 600

Ta6bnuua B.8 - PacyeTHble gaBneHuss R Ha Mmep3nble 3acofieHHble FPYHTbl C MOPCKUM
TUMOM 3acoJfieHUA NoA nogoLwwBon ctonb4yaTtoro hyHaameHTa

3aCoJIEHHOCTh Pacuernbie naBnenus R, kIla, npu remnepatype rpyHra, °C
TpyHTa, Dsal, % - ) 3 4 -6
ITecku MeJKHe M NbLIEBATHIE
0,05 530 780 920 1100 1280
0,10 260 400 600 760 1000
0,15 170 250 380 550 740
0,20 - 180 240 310 370
0,30 - - 110 190 270
0,50 - - - 150 190
Cynecu
0,15 660 980 1080 1360 1550
0,20 380 680 930 1110 1240
0,30 200 510 660 730 810
0,50 - 150 200 290 380
0,80 - - - 70 180
CyriMHKHM Jerkmue
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0,20 250 590 740 1030 1400
0,3 110 370 640 880 1260
0,5 - 100 410 610 860
0,8 - - 160 280 440
1,0 - - 100 180 310
1,2 - - - - 240
1,5 - - - - 180

CyrJIMHKM TsKesble H TJIMHBI

0,2 340 570 750 930 1290
0,3 220 400 580 750 1130
0,5 - 140 340 520 860
0,8 - 90 200 340 530
1,0 - 70 160 310 400
1,2 - - 110 250 370
1,5 - - 80 200 340

Ta6bnuua B.9 - PacyeTHble CONPOTUBIIEHMA Cpe3y MO NMOBEPXHOCTU CMep3aHuA Raf

MepP3JibiX 3aCOJIEHHbIX TPYHTOB C MOPCKUM TUMOM 3acCoJieHuns

3acoJIeHHOCTh
rpyuta, D, %

Pacuernbie conpotusienus R , kIla, npu remnepatype rpyuta, °C

-1 -2 -3 -4 -6
Mecku

0,05 110 170 220 270 320
0,10 50 90 135 170 200
0,15 25 70 110 140 170
0,20 15 55 90 120 150
0,30 - 30 65 90 110
0,50 - 15 20 30 55
0,80 - - - - -

Cynecu
0,15 60 100 130 180 230
0,20 35 75 110 150 200
0,30 30 55 80 120 160
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0,50 20 40 60 80 110
0,80 45 65 90
1,00 ; 60 80
CyFJ]I/lHKPl THKEJIbIC U I''IMHBbI
0,20 40 95 150 210 270
0,30 25 60 110 170 245
0,50 10 30 60 100 150
0,80 - 15 45 80 125
1,00 ; ; 30 75 110
1,20 ] - - 70 80
1,50 - - - 55 75

Tao6nuua B.10 - PacuyetHble paBneHuss Ha negq R noa HMXKHMM KOHLOM cCBau M
pacyeTHble COMPOTUBNEHUS NbAa CABUTY MO MNOBEPXHOCTU CMeEpP3aHUA C TPYHTOBbLIM

pacTBopom Rshi

Temneparypa sbaa, °C

PacueTtnrie 3Hadenus, R u RSh o klla

R Rsh’i
-1 50 20
-1,5 100 30
-2 140 35
-2,5 190 45
-3 230 50
-3,5 260 60
-4 280 65
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Ta6nuua B.11 - PacuyeTHble faBneHus Ha mep3nble 3aTopchoBaHHbIe FPYHTbI R nog HUXKHUM KOHLIOM cBau

I'pynTsI ['my6una 3nauenue R, kIla, npu Temneparype rpynra, °C
“Ozgﬁe;j“" -0,3 -0,5 -1 -1,5 2 2,5 3 3,5 -4 -6 -8 -10
ITecuansie
0,03<I <0,1 180 230 300 400 600 750 950 1050 1250 1550 1750 1950
0,1</ <0,3 3-5 130 170 240 350 480 550 650 750 910 1050 1200 1350
0,3<I <0, 100 130 170 260 350 440 500 590 690 790 890 1000
0,03<I <0,1 230 280 350 450 650 800 1000 1100 1300 1600 1800 2000
0,01<I <0,3 10 180 220 290 400 530 600 700 800 960 1100 1250 1400
0,03<I <0,5 150 180 220 310 400 490 550 640 740 840 940 1050
0,03<I <0,1 360 420 490 590 790 940 1100 1200 1400 1700 1900 2100
0,1</ <0,3 15 310 350 420 530 660 730 830 930 990 1230 1400 1530
0,3<I <0,5 260 290 330 420 530 500 660 750 850 950 1050 1160
IIputeBaTO-IIIMHU-
CTbIE
0,05<I <0,1 130 170 250 370 530 640 750 900 1050 1150 1350 1550
0,1<f <0,3 3-5 110 140 200 300 400 470 590 670 750 870 990 1100
0,3<I <0,5 90 11 150 230 330 400 480 550 600 720 810 910
0,05<I <0,1 180 220 300 420 580 690 800 950 1100 1200 1400 1600
0,I</ <0,3 10 160 190 250 350 450 520 640 720 800 920 1140 1150
0,3</ <0,5 120 140 180 260 360 430 510 580 650 750 840 940
0,05<I <0,1 300 350 430 550 710 820 930 1080 1230 1330 1530 1730
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0,1<f <0,3 15 280 310 370 470 570 640 760 840 920 1040 1160 1270
0,3<I _<0,5 240 260 300 380 480 550 630 700 750 870 960 1060
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Tabnuua B.12 - Pac4yeTHble gaBneHUsi Ha Mep3nble 3aTopdoBaHHbIe TPYHTbI NopA
nogowBon ctonbyatoro c¢yHAaameHTa R, pacuyeTHble COMPOTUBIEHUA  Mep3nbiX
3aTop(hoBaHHLIX TFPYHTOB CABWUTY MO MNOBEPXHOCTU cMmep3aHMAR ~n pacueTHble

COMPOTUBIEHUA MepP3NibiX 3aTOP(OBaHHbLIX FPYHTOB CABUrY MO FPYHTY WIIA TFPYHTOBOMY
pacTBopy RSh

I'pynTHI PacuetHsbie 3HaueHus R, R%1 o Rsh, klla, mpu Temneparype rpyHra, °C

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

PacuerHble jaBieHus1 Ha Mep3Jible 3aTOPGOBaHHbIE TPYHTHI 10/ NOAOLIBOM cTo1049aToro pynaamenta R

ITecuansie:

0,O3<10m§0,1 130 180 | 250 | 350 | 550 | 700 | 900 | 1000 | 1200 | 1500 | 1700 | 1900
0,1<Iom50,3 80 120 190 | 300 | 430 | 500 | 600 | 700 | 860 | 1000 | 1150 | 1300
0,3<Iom50,5 60 90 130 | 220 | 310 | 400 | 460 | 550 | 650 | 750 | 850 | 970

I'munucrele:

0,05<10m50,1 80 120 | 200 | 320 | 480 | 590 | 700 850 | 1000 | 1100 | 1300 | 1500
O,1<Iom50,3 60 90 150 | 250 | 350 | 420 | 540 | 620 | 700 | 820 | 940 | 1050
0,3<Iom50,5 40 60 100 180 | 280 | 350 | 430 | 500 | 570 | 670 | 760 | 860

Topd 20 40 60 120 | 220 | 270 | 320 | 390 | 450 | 520 | 590 | 670

PacuyeTHble conpoTUBNEHUs Mep3nbiX 3aTOpPoBaHHbLIX FPYHTOB CABUIY NO NOBEPXHOCTU
cMmep3aHusa Raf

ITecuansie:

0,03<Iom§0,1 50 70 90 100 130 160 160 180 | 210 | 250 | 280 | 320
0,1<Iom§0,3 30 40 50 70 90 110 120 140 160 190 | 220 | 240
0,3<Iom§0,5 20 30 40 60 70 80 90 110 130 150 170 190
I'munuctele:

0,05<10m§0,1 20 40 60 80 100 110 130 150 180 | 200 | 230 | 270
0,1<Iom50,3 10 20 30 50 60 70 90 100 120 140 160 180
0,3<10m50,5 5 10 20 30 50 60 80 90 100 120 140 160
Topd 3 5 8 25 40 50 70 80 90 110 120 140

PacuyeTHble conpoTUBEeHUsi Mep3rbix 3aTOphOBaHHbIX FPYHTOB CABUTY MO rPYHTY Unn
rPYHTOBOMY pacTBOpY Rsh

Meewnwe: | | | | [ ] T
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0,03<I <0,1 30 60 100 | 140 | 160 | 190 | 230 | 250 | 270 | 310 | 330 | 350
0,1</ <03 10 30 50 70 110 | 120 | 130 | 150 | 180 | 200 | 230 | 260
0,3<I <0,5 8 20 40 60 80 90 100 | 120 | 140 | 150 | 180 | 210
I'munucrele:

0,05<I <0,1 20 50 70 90 110 | 120 | 140 | 170 | 200 | 250 | 270 | 300
0,1</ <03 5 30 40 50 70 80 100 | 110 | 130 | 180 | 190 | 200
0,3<I <0,5 3 20 30 40 60 70 90 100 | 110 | 140 | 150 | 170
Topd 2 10 20 30 40 60 80 90 100 | 120 | 140 | 160
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Ta6bnuua B.13 - HopmaTtuBHble npeaenbHO ANUTeNbHbIE 3HAaYeHUS yAEeNbHOro cuenneHus ¢ , kMa, n yrna BHyTpeHHero TpeHus ¢ ,

rpaa, ansa Mep3sibiX rPYHTOB U KOHTAKTa rpyHTa Cco cKkanom

['pynTHI O06o03HauEeHUS XapakTepucTUKU FPYHTOB IpU TeMIeparype rpynra, °C
XapaKTepUCTH | 5 1,0 | -1,5 20 | 25 30 | -35 40 | 50 | -60 | -80 | -10,0
TPYHTOB
[lecuanbie rpaBerCThIE MECKU C c 80 110 140 170 200 230 250 300 360 420 520 -
COZIEp)KaHUEM TbLIEBATOMN
dpaxumm Gonee 8% 0, 28 28 30 30 32 32 32 32 33 33 33 -
KoHTakT necuyaHbix TPyHTOB CO c 70 90 120 150 180 200 220 270 280 330 410 -
CKaJIo# (CKaJbHBIE 00PA3IIHI C
pasmepamu BHICTYTIOB 0,5-2,0 MM) o, 16 16 17 17 18 18 18 18 19 19 19 -
ITecok c - 140 - 160 - - - 195 - 387 - 806
o, - 25 - 31 - - - 38 - 39 - 45
Cymech c - 181 - 209 - - - 324 - 577 - 790
0, - 15 - 22 - - - 25 - 27 - 28
CyriamHok c - 109 - 131 - - - 275 - 350 - 462
o, - 9 - 11 - - - 12 - 13 - 31
I'muna c - 104 - 122 - - - 275 - 360 - 480
0, - 9 - 11 - - - 14 - 16 - 31
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Ta6nuua B.14 - HopmaTuBHble 3Ha4YeHUA YAENbLHOro CcuensieHus C,» kMa, n yrna
BHYTPEHHEro TpeHus _, rpaj, oTTauBalowero rUHNCTOro rpyHTa

O6o3HaueHns XapaKTepUCTHKH IPYHTOB NPH 3HAYCHHH [IOKA3aTels TeKY4eCTH [ , 101IH
XapaKTEPUCTHUK IPYHTOB CIIHHMIIBL
0,25 0,35 0,5 0,625 0,75 1,00
¢, klla 21 19 17 15 13 9
@, TPan 32 28 23 19 14 5

MpunoxeHue I'
Cpeleero;mBaﬂ TeMIeparypa u l".]IyﬁI/IHa CE€30HHOT0 OTTAUBAHUA U IPOMEP3AHUSA I'PYHTA

.1 HopmaruBHas riyOMHa CE30HHOTO OTTAMBAHHS IPYHTA d  , M, ONPENENACTCA IO JAHHBIM
n

HaTypHBIX HaOIIIO/IEHUH 110 GopmyIie

, (I.1)

rae tl’l - HaubonbIIas I‘J'Iy6I/IHa CC30HHOI'0O OTTauMBaHUAg TpPyHTa B TOAOBOM 1Iepuoac, M,
yCTaHaBJIMBa€Mas 1O JaHHBIM HATYPHBIX Ha6J'IIOI[eHI/II71;

T, .- Temieparypa Hauana 3aMep3aHus IPyHTa, °C, ompezensiemMast o NPUNOXeHuto b;

Tthm n tthm - COOTBCTCTBCHHO CPCAHAA 10O MHOT'OJICTHUM JAaHHBIM TEMIICpAaTypa BO3AyXa 3a ICpUoOa

MIOJIOKUTENBHBIX TeMnepatyp, °C, 1 IpOI0IKUTEIBHOCTh 3TOTO Nieproa, 4, mpuauMaemblie o Cl 131.13330
, IpudeM ans kaumaTtudeckux nozpaioHoB Ib u II' 3Hauenms Tt wm A1, CICNYeT NPUHMMATH C
,m ,m

koadurmertTom 0,9;

T wmt - COOTBETCTBEHHO CPEIHss Temmeparypa Bosiayxa, °C, 3a NEpHOI MONOKHTENBHBIX

TEMIIEPATyp M MPOAOIDKUTEIBHOCTh 3TOTO MEPHUOJa, 4, B TOJ HPOBEACHUS HAONIONCHWH, NPUHUMAaeMbIE IO
METEOAaHHbBIM.
I'.2 HopmatuBHast rimyOHHa CE30HHOTO MPOMeEp3aHusl IpyHTa d . » M, OTIPEJIENIACTCS 110 bopmyne

rae df - HauOonblias TIMyOMHA CE30HHOTO IPOMEP3aHWs IPYHTA B TOJIOBOM IICPHOAC, M,
yCTaHaBJIMBAaEMasi 10 IAHHBIM HATYPHbBIX HAOIIOICHUIA;
T mt - COOTBETCTBEHHO CPEJHAA I10 MHOTOJIETHMM JaHHBIM TEMIIEPaTypa BO3JyXa 3a MEpPHON

OTpPUIIATENBHBIX TeMIieparyp, °C, 1 IPOAOILKUTEIBHOCTh ATOTO Iepruoja, 4, npuaumaemsie mo CI1 131.13330;
T W {_- COOTBETCTBEHHO CPE/IHsIs TeMIIEpaTypa Bosayxa, °C, 3a epHOJL OTPULIATEIBHBIX TEMIICPATYD

U TIPOJOJKUTEIBHOCTD 3TOT0 NEPHOa, U, B TOJ] IPOBEACHMS HAOII0AEHHH, TPUHUMAaEeMbIe IO METEOJaHHBIM.
I'.3 Ilpu oTCyTCTBMHM JaHHBIX HATYpHBIX HAONIOIECHUH HOPMATHBHYIO TTyOMHY CE€30HHOIO OTTaWBaHUS
rpyHTa d ., M, IONMyCKACTCs ONPEaCATh 0 hopMye

(T, T ) 2
. th( th bf)th,c JL2) 9 (T.3)
th n q 2% , .
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rae
(05t ;
0= 02575 J(B Tyl MG 5 (0 4)

L
ql=k+( t_};f _Ozl)lcth(T;h,c_E?f)_Cf(%_E?f)l 3 (I.5)

T.- obo3HaueHue 10 ke, uto B oopmynax (I.1) - (I.2);

Tt ,. - PacdeTHas TemIepaTypa MOBEPXHOCTH IDYHTa B netHU mepuon, °C, ompenensemas II0

hopmyme

— + or'.
Tm,c 1,4Tth’m 2,4°C; (I'.6)
1, . - PACUCTHBIIT IEPUOJ MONOKHUTEIBHBIX TEMIIEPATYP, |, ONPEIENACMBIN 11O thopmyire

t, =L15t, +0,1¢; (17)

1, - BpeMsi, IPHHUMAEMOE PaBHBIM 1,3 107 ¢ (3600 u);

1, - BpeMsl, IPHHUMAEMOE PaBHBIM 2,7 107 ¢ (7500 u);
T, - pacdeTHasi CpEAHEr0I0BAs TEMIIEPATypa MHOTOJIETHEMEP3II0ro rpyHTa, °C, onpexnensemast 1o [.8;

Ay, ¥ ), - TEMIONPOBOAHOCTH COOTBETCTBEHHO TAJIOr0 ¥ MEP3JIOTO IPYHTa, Bt/(Mm-°C);

Cth ucC - 00BbeMHas TEMIOEMKOCTh COOTBETCTBEHHO TATOT0 U MEp3710ro rpyHTa, Jix/(M°-°C);
k - k0d(pduIHMEHT, NPHHMIMACMBIi JUIs NIECYaHbIX IPYHTOB PaBHbIM 1,0, @ JuIs MIMHKMCTEBIX - 110
Tabnuue .1 B 3aBUCHMMOCTH OT 3HAYEHMS TEILUIOEMKOCTH Cf U cpegHeil Temmneparypsl rpyHra, °C,

oTIpeIeIsIeMOi TT0 hopMyIIe
T=(T T\ 1),./470.22)  (T8)

LV - TeruloTa TasHuMs (3aMep3aHus) TpyHTa, JK/MC, ompenensemas Mo NPUNOXeHUIO B mpu
TeMIepaType rpyHTa, paBHOH ()’57“ , °C.

Ta6nuua I'.1 - KoachcomumeHT km

Temneparypa, °C 3HaveHus kodddummeHTa km Ipu 00BEMHOM TermoeMkocTn C o JIx/(v+°C)
1,3-10° 1,7-10° 2,1-10° 2,5-10°

-1 6,8 5,9 53 5,0

-2 5,2 4.5 4,0 3,7

-4 3,7 3,2 2,8 2,5

-6 3,0 2,6 2,3 2,1

-8 2,5 2,2 1,9 1,6

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

I'.4 HopmatuBHas rioyOnHA CE30HHOTO MPOMEp3aHus TpyHTa d, . » M, OTIPEIEIISCTCS 11O dhopmyme
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w1, T Y
dfn: f( bf fJn)f,m (.9
J q2

rIe

q,=L -0,5C(T, -T,), (I.10)

31eCh L - TEIIIOTa 3aMep3aHis IPyHTa, Jlx/M, onpenensemas 110 NPUNOXeHNio b pu Temmepatype
rpyuta, pasHoii 0,5(7, -T, ), °C.

OcranbHble 0003HAUEHUS Te )Ke, 94T0 B popmyrie (IM.2).

I''S B caywasx, Koraa NpeayCMaTpHBAIOTCS BEPTUKaJIbHAs IUIAHUPOBKA TEPPUTOPHU MOACHITKOM,
peryiupoBaHie TOBEPXHOCTHOIO CTOKAa M JPYrHe MEPONPHATHS, NPHUBOIAIIME K TMOHMWKECHHIO YPOBHS
HO/I3EMHBIX BOJ, 3HAYCHUS TEIUIOMU3MYCCKUX XapPaKTEPUCTHK MPU pacyeTe HOPMATHBHBIX TNIyOHH CE30HHOIO
OTTauBaHus W mpomep3anus rpynroB mo popmyrnam (.3) u ([.9) creayer mpuHHMaTh MPH BIAKHOCTH
TPYHTa, paBHOM:

Uil KPYyIHOOOJOMOYHBIX TPYHTOB 0,04;
" MECKOB (KpOME IMBIIEBATHIX ) 0,07;
" IIECKOB TBIJIEBATHIX 0,10;
" [JIMHUCTBIX TPYHTOB Wp+0,5[p;

" 3aTop(hOBaHHBIX TPYHTOB 1, lwp,

rae Ip W W_ - COOTBETCTBEHHO MHCIIO IIACTHYIHOCTH M BI&XHOCTH TPYHTA HA IPAHHLE IIACTHIHOCTH.
I'.6 PacuerHas riyOuHa CE30HHOTO OTTAMBAHMA d ¥ PACUCTHAS IIyOMHA CE30HHOTO NMPOMEp3aHH

TPYHTa d ONPENCNIOTCs 110 popMyIiam:

(T.11)

t

dy=Hid

hn ;
d=kd, ,(.12)
rae dth u a’f - HOPMATHBHBIC TJIyOMHBI COOTBETCTBEHHO CE30HHOTO OTTAaHUBAHHS M CE30HHOTO
,n n
pOMep3aHHus TPYHTa;

k! m kh - K03(GHUIUCHTHI TEIJIOBOTO BIMSHUS COOPYKEHHS, TPUHIUMaeMbIe 1o Tabnvue [.2.

Tabnuua I'.2 - KoacdhcpmumeHTs! 4! n kh

!

CoopyxeHus k) kh

31aHus U COOPY>KEHHsI 63 XOJIOAHOTO TOIONbS - B cootBercTBHU C
tpebosarusmu Cl1
22.13330

3I[aHI/I$1 " COOPYIKCHHUA C XOJIOAHBIM MOAIIOJIbEM:
Y Hapy’>KHBIX CTEH C OTMOCTKaMH, IMEIOIIUMHE achaibTOBOE U TOMY IOJI0OHOE 1,2 -
MOKPBITUS
y Hapy»HBIX CTEH C OTMOCTKaMH 0e3 ac(allbTOBBIX MOKPBITHIA 1,0 -
Yy BHYTPEHHHX OTIOP 0,8 -
MocTsi:
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MPOMEKYTOYHBIE MACCHBHBIE OMOPHI ¢ QYHIAMEHTAMHU MEJIKOTO 3AJI0KEHHS WU
(yHIaMeHTaMHU U3 CBall M CBali-CTOJIOOB C TUIUTOM (POCTBEPKOM), 3arTyOJICHHOM
B TPYHT IIpH LIMPHHE OTIOP 10 dacamy:

or2 104 m 1,3 1,2
4 M u Ooitee 1,5 1,3
MIPOMEKYTOYHBIE CTOJIOYATHIE U CBAHBIE ONIOPBI, PAMHO-CTOEYHBIE OMOPHI C 1,2 1,1
({byHIaMEHTaMHU MEJIKOTO 3aJI0KCHHS

OOCBIITHBIC YCTOU 1,0 1,0
MpumevaHus

1 [lanHbIe TaOJIUIBI HE PACTIPOCTPAHSIOTCS HA CIIyYan MPUMEHEHHSI TEIUIOU30JIAIUN U JPYTUX CIIEIUATBHBIX
TEIUIO3AIUTHBIX MEPOTPUATHI (BEHTUIIMPYEMBIC U TEILJION30JIUPYIONIUE MTOJICHINKH, OXJIaKAI0IINE YCTPOHCTBA
U T.J.).

2 JIns ycTOEB MOCTOB, OOCBIIAHHBIX IECYAHBIM IPYHTOM, 3Ha4YEHUs k! | kh ClielyeT NPUHUMATh 110 TAHHBIM

TCINIOTECXHUYCCKOI'O paciucTa, HO HC MCHCC 1,2

I'.”7 HopmaTuBHOE 3HAaY€HUE CPEIHErOJOBOM TeMIIEpaTypbl MHOIOJIETHEMEP3JIOro rIpyHTa 1 o
,n

ONpeJeNnsieTcsl MO JaHHBIM IIOJE€BBIX W3MEPEHUN TEMIEparypsl TIPYHTOB Ha OIBITHBIX IUIOLIAJKaxX C
eCTECTBCHHBIMH yCiIOBUAMH. Jlomyckaercs 3HaueHMe 1~ NPUHMMATh PaBHBIM TEMIEpaType IPyHTa Ha
n

riyoune 10 M OT TOBEPXHOCTH.
I'.8 IIpu oTcyTcTBHM HOPMAaTHUBHOTO 3HAYEHHUS CPEIHEro0BOI TemIepaTypbl MHOTOJIETHEMEP3JIOro
rpyHTa T IONYCKAaeTCs MCIOJIb30BaTh PACUCTHOE 3HAYCHHE JAHHOTO NapaMeTpa. PacueTHas cpepneronopas

TeMIiepaTypa MHoroietTHemepsioro rpyuta 7, °C, yCcTaHaBIMBAETCS Ha OCHOBAHHH IMPOTHO3HBIX PACUETOB

W3MEHEHHUS TEMIIEpaTypHOTO peXHMa TpYyHTOB Ha 3acTpauBaeMod TeppuTopuu. [ coopyxeHHH
MOBBIILIEHHOTO YPOBHS OTBETCTBEHHOCTH CPOKOM JKCILTyaTauuu Oojee 20 JIeT MpH BHIMOJHEHUH MPOTHO3HBIX
pacyeToB TEMIEPAaTYpHOI'O pPEKUMa TPYHTOB PEKOMEHAYETCS YUWUTBIBATH PETHOHANbHbBIE KIMMAaTHYECKUE H
TCOKPHUOJIOTHUECKIE OCOOCHHOCTH M WX H3MEHeHHe BO BpeMeHH. ClieHapuil HM3MEHEHHs TeMIepaTypsbl
MIPU3EMHOTO BO3AyXa, MCHOJB3YyEeMbIH NpHU pacdyere, PEeKOMEHAYEeTCS NMPUHMMATh MO aKTYaIbHBIM JAaHHBIM
(benepanabHOro OpraHa UCIIOTHUTEIBHON BIACTH, OCYIIECTBISIONIETO (PYHKIMH MO0 OKa3aHHIO FOCYJapCTBEHHBIX
yCIIyT B 00JaCTH THAPOMETEOPOIIOTHH U CMEKHBIX C HEW 007aCTAX M MOHUTOPHHTA OKPY KAIOIIEH CPE/Ibl, WIIH B
COOTBETCTBUU C JIMHEHHOM 3aBHCUMOCTBHIO M3MEHEHHs, IOCTPOCHHON 10 apXUBHBIM JAaHHBIM 32 BECh IIEPHOA
HaOIOACHUH perpe3eHTaTUBHON METEOPOJIOTHIECKOMN CTaHIIHH.

Homnyckaercs onpenensite 3HaueHue 1 » °C, mo opmye

_ l thn
= f, (]}'m_];)f)l}mz_*—lva’zhﬂ 2, TR | Ty, (T13)

rae ty - HPOIOJDKUTENBHOCTD TO/1a, IPUHAMaeMast paBHoii 3,15-107 ¢ (8760 u);
T Wt - COOTBETCTBCHHO CPE/HSS MO0 MHOTOJNECTHUM JAHHBIM TEMICPAaTypa BO3YXa B MEPHON
OTpHIIATEeNBHBIX TeMmmeparyp, °C, W TPOMOIKUTEIHLHOCTh 3TOT0 mepuoma, ¢ (4), mpuHuMmaembie mo CI1

131.13330;

dthn - HOpMaTHBHaA I'J'Iy6I/IHa CC30HHOI'O OTTaWBaHUA, M, I MPEABAPUTCILHBIX pPacyCTOB

JI0TyCKaeTCs MPUHUMATh 1o pucyHkamu .1 u .2,

L - tennora Tasuus (3aMep3aHus) rpyHTa, Jlx/M’, onpefensiemast o NpUIoXKeHunto b;

RS - TEPMUUECKOE COMPOTHBIICHHAE CHErOBOTO MOKpoBa, M*-°C/BT, onpexemsiemoe mo dopmyie
R=d/), (I'.14)

rae d - CPE€AHE3NMHS BBICOTA CHEIOBOT'O ITOKPOBA, M, IIpUHUMacMas 1o METCOJaHHbIM,
s

- CpeIHE3NMHSISI TeILIOMPOBOIHOCTh CHETOBOI0 IOKpoBa, Br/m:°C, onpenensiercs mo Gopmyae
S > ’ Y

24.01.2025 Cucrema TAPAHT 76


https://demo.garant.ru/document/redirect/400437303/0
https://demo.garant.ru/document/redirect/400437303/0

Csop npasun CI125.13330.2020 "CHwI1 2.02.04-88 OcHoBaHusA U byHAAMEHTEI Ha BEYHOMEP3IbIX rpyHTax"

A= (0,18+0,87 ), (I.15)

rae m_ - TepecyeTHbII MHOKHTEIb, IPHHUMACMBIi paBHEM 1,16 M*-B1/(1-°C);
p, - CPEAHE3MMHSS IIIOTHOCTH CHErOBOT'O MOKPOBA, T/M’, IPUHIMAEMasT IO METEOJaHHBIM.
MpumeyaHus

1 B paiforax co cpemHeil CKOpPOCTBIO BeTpa B 3UMHHIA IEPHOJ CBBIIIE 5 M/C paccUWTaHHOE IO
dopmyne (I.13) sHauenne R cnenyer ysennunsats B 1,3 pasa.

2 Ecmu ipu pacuere mo oopmyne (I.12) T > T, 1o cnenyer npuaumarts T =T .

Pl A £ 4
- g 4 ?0 1 v i 2f
\EBEPHEMH AEADBHTERG OREAH

’s,fG?;-‘?q& A
%\4 £

BEpRB EIJ’OB«C‘;(—;

%

i

Z
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Pucynox 11 -~ U1y0HHEDI OTTARBANEA NECYAHBIX I'PYHTOB
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Pucynox I'2 — TayOnne! 0TT3HBAHHA DIMHHCTLIX IPYHTOR

MpunoxeHne

Pacuer TEMIIEPATYPHOI'0 PEKUMA BEHTUJIUPYEMOI'O IOAIOJIbSA

J.1 TemmnepaTypHblil pexXHM BEHTWIMPYEMOTO TOAMONbS XapaKTepU3yeTCs CPEeIHETr0J0BOH
TeMIIEpaTypoii BO3AyXa B moamonbe 7' , yCTAaHABIMBACMOI PACICTOM B 3aBUCHMOCTH OT IPEIyCMOTPEHHOIO

MIPOEKTOM 3HAYECHUS CPETHETO/I0BOM TEMIIepaTypbl MHOTOJISTHEMEP3JIOTro ITPYHTa Ha €T0 BEpXHEH MOBEPXHOCTH
T3 (7.2.8), TennoBoro pexxuma coopy:KeHuUs U PeKUMa BEHTUIUPOBAHUS TIOATIONbS.
A.2 CpenmeronoBas Temrepatypa Bosayxa B BeHTHIHpyemoM noanonse 7, °C, obecrednparomast

MIPETyCMOTPEHHYIO B MPOEKTE CPEIHETOJIOBYIO TEMIIEPATypy MHOTOJIETHEMEP3JIOr0 TPYHTa Ha €ro BEpXHEH
nosepxHoctu T , °C, BRIMUCIIAETCS 10 popMyIIe

L.~k (1.1)

rae ko - KO3 PUIIHEHT, TPUHUMaeMBIi 110 Tabrvue [1.1 B 3aBUCHMOCTH OT 3HaYEHUI . M Ay
rae
t. - IPOJOIDKMTEIBHOCTD IEPHOJIa ¢ OTpULIATEIBHON CPEIHECYTOYHOM TEMIIepaTypoil Bo3ayXa, CyT,

npuaumaemast no Cl1 131.13330;
AgH A, - TEIUIOIPOBOAHOCTE COOTBETCTBEHHO MEP3IIOT0 U TallOro IPYHTOB.

Ta6nuua [.1 - KoacpcbumumeHr ko

M A 3navenus koddurmenTa ko npu f, , CyT
200 225 250 275 300
1,0 1,0 1,0 1,0 1,0 1,0
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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 Cpenneronosas TeMepaTrypa MHOTOJIETHEMEDP3JIOrO IPyHTa Ha €ro BepxHed mosepxuoctu I , °C,

yCTaHaBJIMBaeMass MPH AKCIUTyaTallud COOPY)KEHWH, HAa3HA4yaeTCs U3 YCJIOBUA OOECHeUeHHUS TpeOyeMbIX

T 1 7 U

pacyeTHBIX TEMIEpaTyp IPyHTa OXJaXIArOMUMK ycTpodcTBaMu. Jlns 3manuil ¥ coopykeHuil 3HadeHue T
ompenensiercs mo Gopmyire

T =T,+AT, (J12)

rae T - TemrepaTypa MHOTOJIETHEMEP3II0ro rpyHra, °C;

AT - moHMXeHne TeMIepaTypbl, KOTOPOE NODKHO OBITh 00eCHeUeHO OXJIaKIAOLUIMMU yCTPOHCTBAMU
(mpoBeTpHBaeMoe NOANoIbe, oxnaxaaroume Tpyost. COY u 1.1.), °C, npunumaetcs mo Tabnuue [1.2.

Tabnuua 1.2 - MoHuxeHne Temnepatypbl AT

CpenHerojoBas TeMIeparypa rpyHTa ¢ y4eToM TeMIIepaTyphl IMonmxenue Temmnepatypsl A T, °C
Havaya 3amep3anus (7' O—T X f), °C
(T,-T )>-0,5 -2,5
-0,5>(T-T, )>-1,0 -1,5
-1LOX(T-T )>-1,5 -0,5
-1.5>(T-T, )>-6,0 0

MpumeyaHue - Ipu TO- be HIDKe MUHYC 6°C momycKaeTcsi HOBBIIIEHHE IPUPOIHBIX TEMIIEPATYP

MHOTOJIETHEMEP3JIbIX IPYHTOB 0 3Ha4YeHUs 7] , KOTOpoe 00ecreurnBaeT TpeOyeMyt0 HECYIIYIO CIIOCOOHOCTh
OCHOBAHHUSI.

1.4 YcranoBineHHas pacueToMm 1o [1.2 cpemHerojoBas Temieparypa Bo3jayxa B HOAINOIbE I ., mpu

€CTCCTBECHHOM BCHTUJIMPOBAHUM IMOAIIOJIbBSA 3a CHET BETPOBOI'O Harlopa obecreunBaeTcs HO,Z[60pOM MoayJid €1ro
BCHTUJIMPOBAHUA M, onpeacIsieMoro COOTHOMICHUEM

M=A4 /A, (1.3)

rae A - Jmd MOANONMil C MPOAYXaMu - OOwIas IUIOMIAfb MPOAYXOB; UL OTKPHITHIX MOAMONMIL -
IUIOINA/b, PABHAS MPOU3BECHUIO TIEPUMETpPA 3[JaHUs HA PACCTOSIHUE OT MOBEPXHOCTH TPYHTA WIIM OTMOCTKH JIO
HI3a POCTBEpPKA CBaiiHOro QyHIaMeHTa min GyHIaAMEHTHBIX GAIoK, M*;

A, - IIOMma b 31aHKA B IUIAHE 10 HAPYXKHOMY KOHTYPY, M.

MpumeyvaHue - TIpu OTHOIIEHUH BBICOTHI MOIIOIBS hC K mupune 3nanus B menee 0,02 cmenyer

OPUMCHATH BECHTUIIAIUIO C MCXaHNYCCKUM HO6y)KI[€HI/IeM.

1.5 Monynb BeHTHIIHpOBaHUS M, HE0OX0AUMBIH JIst 0OecTIedeHns] pacueTHOW TeMIIepaTyphl BO3AyXa B
nojmnonbe I TpU ero eCTeCTBEHHOM BEHTWIMPOBAHHUH, BBIYUCIISIETCS 10 (opMyIie
c,a

L U )
—k - - X
¢ 0,77R0Cvka Va( T;,a _]:)”t)

rae k - xo3QPHUIMEHT, TPUHUMAEMBbIA B 3aBUCUMOCTH OT PACCTOSIHUS MEXKIY 3JaHUSAMU a M HX
c
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BBICOTOH h, paBHBIM:
1,0 mpu a>5h;
1,2 mpu a = 4h;
1,5 pu a<3h;
Tin - pacueTHas TeMIepaTypa Bo3lyxa B moMereHuy, °C;

T i - CPEIHEr0/10Bast TEMIIEpaTypa HAPYKHOTO BO3/yXa, °C;
2
Ro - COTPOTHBIICHHE TeIUIONepeaue MepeKphITHs Haja noAnonseM, M- °C/BT;

C - 00beMHas TEMIOEMKOCTb BO3LyXa, TpUHUMaeMast pasHoit 1300 Jix/(m°-°C);

ka - 0000mIeHHBIN a’poAMHAMHYECKUH KOX(h(UIIMEHT, VYHTHIBAIOIIAN IaBleHUE BeTpa U
THIPABIMYECKAE CONPOTHBIICHHS, IPUHMMACMBIil PABHBIM: JUISl COOPYIKEHHH NPAMOYTrOIbHON GopMmel - k =0,3
7; I1-o6pa3Ho# hopMBI - ka20,3; T-00pa3Hoit popmer - ka=0,33 u L-o0pa3Hoii hopMeI - k =0,29;

V. - cpenHsis rofoBas CKOpOCTh BETpa, Mm/c (M/9);

y - Oe3pa3sMEpHBIA MapamMeTp; Ul OTKPBITHIX IOANOIM NPUHUMACTCS paBHBIM 0; JUIs MOATONHIA ¢
MIPOAyXaMH OTpeiesisieTcs o popmyie

'

. &

=7 g - UL3)

& |

rae A - Tiomanb HOKOJS ISl HOANONUN ¢ IPOAyXaMu, Mz;
z

R - compoTHBIICHHE TEMIONepeaye HOKOJIs, M -°C/Br;

é - ImapameTp, y‘H/ITI)IBaIOIIII/Iﬁ BJIMAHUEC PACIIOJIOKCHHBIX B IMOAIIOJIBE KOMMYHI/IKa]_H/Iﬁ Ha €ro TeII0BOH
pexum, °C, onpenensieMbIii 1o hopMyIie

I/Ie N - 9UCI0 TPyOOIpoBOIOB

lpJ - JUIMHA j-TO TpyOompoBoaa, M;

T ,j - TEMIIEpaTypa TeIIOHOCHTE j-M TpyOomposoze, °C;

tp’j - BpeMs paboTHI j-T0 TPyOOIIPOBO/Ia B TEUCHHE TOJIA, CYT;

ty - MPOJAOJDKUTEILHOCTH T0O/1a, paBHas 365 cyT;

R - conpoTuBIIeHHE TEIUIONEpeIade TEIIOU30JISIMH j-To TpyOonpososa, M- °C/BT;

P
Y KO3(1)(1)I/I]_II/IGHT MOTEpH HAIlOpa HAa OTACIBbHBIX YYaCTKax IMOAIOJIbA, HpHHHMaCMLIﬁ 110 Ta6n|/|L|,e

A.3.
Ta6nuua .3 - KoachcbmumeHT %
Y4acTok noanosbs x;
Bxon ¢ cy)xennem motoka 0,50
“Kanro3uiinas perierka 2,00
[ToBopot nmoroxka Ha 90° 1,32
Bxog ¢ pacmmpenueM notoka 0,64

MpunoxeHune E
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Pacyer ocHOBaHUIi NP CTPOUTEIBCTBE 110 CIIOCO0Y CTAOMIM3ALMU BePXHeil IOBEPXHOCTH
MHOI0JIETHEMEP3JIbIX TPYHTOB

E.1 Ilpu crpouTenscTBe MO CHOCOOy CTAOWIM3AlMU BEpXHEW MOBEPXHOCTH MHOTOJICTHEMEP3JIOro
rpyHrta (6.4.4) riyouna 3anoxxeHust GyHIaMeHToB d J0KHA YIOBICTBOPATH YCIOBHIO

h,25d>d, +1, (E.1)

rae hth - I‘J'IY6I/IHa 3aJICraHus BCpXHCﬁ MMOBCPXHOCTU MHOTOJICTHEMCP3JIOTO T'PyYHTA Ha Ha4dallo

OKCIUTyaTalluu COOPYKEHUS, M;

d_ - HOpMAaTHBHAs IITyOMHA CE30HHOIO MPOMEP3AHHS IPYHTA, M.
n

E.2 Pacuer ocHOBaHWIl (yHIAMEHTOB IO HeCymed cnocoOHocTH u jaedopMamusM ciemyer
MPOU3BOIUTH B cOOTBETCTBHHU ¢ TpeboBanusmu Cl122.13330, CI1 24.13330, HacTosIiero cBoja mpaBuil.

IIpoBepky GyHIaMEHTOB HAa YCTOWYMBOCTH M MPOYHOCTh HA BO3JCHCTBHE CHJI MOPO3HOTO MyYCHHUS
IPYHTOB HEOOXOIUMO TPOU3BOAUTH coriacHo 7.4.1-7.4.5, mpuHuMas pacyeTHYI0 TIyOHHY CE30HHOTO
MIpOMep3aHus FPyHTa df=dﬁn+1, M.

E.3 TpeOyempblit TeMnepaTypHBIi peKUM IPYHTOB OCHOBAaHHN O0OECTIEUYMBACTCS XOJIOIHBIM TOIOIBEM,
MOJyJIb BEHTWJIMPOBaHHsA KoToporo M ompexpensercs no opmyne ([.4), npuHUMas CpeaHeroJoBYIO
TeMIepaTypy Bo3yXa B noanonse I, °C, paBHOMI

7’;:

A,
=g (B Ty) LI+ Ty (B2
B

rae g, - k03 UIHeHT, onpeaesieMblid Mo rpadukamM PUYCyHKa E.1 B 3aBUCHMOCTH OT 3HAYCHWH

apaMeTpoB ¢ My, OMPEACIACMBIX 110 popMyTam
g=(d_+1)/B; (E.3)

M),

\V =
f 1B

, (E4)

rZe ¢ - pacueTHBIN CPOK HKCILTyaTallud COOPY>KEHHs, C ().
u

OcranbHble 0003HAYCHUS TE JKe, UTO B hopMyrax NpunoxeHnsa [.
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Pucynok E.1 —T'paduxn pist onpeacicans koddpdunuenra By

E.4 TlonoxxeHue BepXHEW MOBEPXHOCTH MHOTOJIETHEMEP3JIOrO TPYHTA TMOJI COOPYXEHHUEM TMpU
npuHaTod B E.3 pacuerHol TemmepaType Bo3ayxa B mojimnonbe T ., AOIDKHO OBITH TIPOBEPEHO PACUYETOM IO

rIyOWHE OTTaWBaHHUs TPyHTa TOJ coopyxkenmeMm H, ompemensiemoit B coorBerctBuu ¢ K.5, mpuammas B
dopmyrne (K.15) snauenue T =T +1,1,°Cn koopduuuent g =0.

B cnyuae, ecnm mpu mosrydeHHOW pacueToM TiTyOuHe oTTamBaHus rpyHTa H (cumTas oT moBepXHOCTH
MHOT'OJIETHEMEP3JIOTO TPYHTa), OCaJKka OCHOBAaHMs IPEBBIIIAET IPEAENBHO MJOIMYCTHMOE I JaHHOTO
COOPYKCHHSI 3HAUCHME, CJIEOyeT IpeLyCMaTpUBaTh ONOJHHUTENbHBIE MEPONPUATHS IO PEryJINpOBaHMIO
IJIyOMHBI OTTAaUBaHUS OCHOBAHMUSL.

MpunoxeHue X
Pacuer cBaiiHbIX (D)yHIaMEHTOB HA JieiicTBUE FOPU3OHTAJIBHBIX HATPY30K U BO3/eiicTBUIl

K.1 Hacrosmiee mpuiokeHHe HE PacHpOCTpaHSIETCs Ha pacueT cBaHBIX (DYHIAMEHTOB OIOpP MOCTOB
Ha JICHCTBUE TOPU3OHTAIBHBIX HArPy30K, KOTOPBIA CJIEAyeT HPOBOIUTh B cOOTBEeTCTBUH ¢ TpeboBanusimu Cl1
35.13330 ¢ yuerom 12.17.

XK.2 Tlpu pacyere cBallHBIX (YHJAMEHTOB Ha JACWCTBHE TOPWU3OHTAIBLHBIX HArpy30K (CHI W/HIH
MOMEHTOB) M BO3ACHCTBHH (TEMIIEPaTypHOIO pAaCIIMPEHHs POCTBEPKAa M IIp.) CIeNyeT paccMaTpuBaTh
CJIEIYIOIIUE PACUECTHBIE CXEMBL:

cxema 1 - cBas morpy>xeHa B TBEpAOMEP3IbIA IPYHT, ITyOMHA CE30HHOTO OTTaMBaHUSI KOTOPOIO dthSS

b, Tme b - pa3Mep TONEPEYHOTO CEYEHUS CBaW B HAIPABIECHUHM ICHCTBHSA TOPHU3OHTAIBFHOW CHIIBL, CBas
MIPHHUMAETCS JKeCTKO 3aJeTTaHHON B OCHOBAaHHUE Ha TITyOWHE dth+1,5b, COTIPOTHBJICHHUE PACIIOIOKEHHBIX BBIIIIE

CJIOEB I'PyHTa HE YYUTHIBAETCH,
cxema 2 - cBas IOTpYKEHa B TBEPIOMEP3IIBIN TPYHT, TIIyOMHA CE30HHOT'O OTTAMBaHUS KOTOPOTO dth>5b

, YCIIOBHS 3aJIeJIKA CBaW Te K€, YTO M B cXeMme |, a BBINIEPACIOIOKEHHBIE TPYHTHI PacCMAaTPUBAIOTCS Kak
TWHEHHO-NehopMupyemas cpea ¢ KodapQuImeHToM KeCTKOCTH, BO3PACTAIOIIUM MPOMOPIIMOHATBHO IITyOHUHE B
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npeenax KakI0ro OXHOPOAHOTO CJIOs: STy CXEMy JOMyCKACTCs TAKKe NMPUHUMATh npu d <5b, ecin

CE30HHOOTTAMBAIOIIHIA CJION CI0KEH MaOBIKHBIMU KPYITHOOOJIIOMOYHBIMHU U TIECYaHBIMU TPYHTAMH CpEIHEH
IUIOTHOCTH U IUIOTHBIMH, & TAK)KE€ INIMHUCTBIMU TPYHTAMH C I10KA3aTEJIEM TEKYUYECTH B TAJIOM COCTOSIHUU ILSO,

75;

cxemMa 3 - cBasg TOIrpy)X€Ha B IJIaCTUYHOMEP3JNbIM TPYHT, a TaKKe B CIydasX HCIIOJIb30BaHUS
MHOTOJIETHEMEP3JIBIX TPYHTOB B KAadeCTBE OCHOBaHUA Mo npuHuuny II; okpykarommue CBaw TIPyHTHI
paccMaTpUBAIOTCS Kak JIMHEHHO-IedopMmupyeMas cpena ¢ Kod(pPUIMEHTOM >KECTKOCTH, BO3pacCTaIOIIUM
MIPOTTOPITHOHAIBHO TIYOHHE B Mpe/ienax KaK10ro OJHOPOIHOTO CIIOA.

JK.3 Pacuer cBaii 0 yKa3aHHBIM CX€MaM BBIMIOJIHSIETCS B COOTBETCTBUU ¢ ykazauusmu Cl1 24.13330
WCXOs U3 YCIOBHOW TITyOMHBI MOTPYKEHUS CBal, paBHOM dth+1,5b MpHY pacyerax nmo cxemMam 1 u 2 U paBHOH

(bakTHYecKO# TIyOuHe MOTPYKSHHUS CBaM MPH pacyerax Mo cxeme 3, OTCUUTHIBAEMOI OT MOBEPXHOCTH TPyHTa
HPH BBICOKOM POCTBEPKE M OT TIOJIOIIBBI POCTBEPKA - IPH HU3KOM POCTBEPKE.

IIpu pacuerax mo cxeme 2, a TakXkKe MO CXeMe 3 B Cilydasx, KOrJa MHOTOJETHEMEp3Jble I'PYHTBI
UCIIONB3YIOTCS B KauecTBe OCHOBaHMS 1o npuHimmy I, Bennunny xodddunuenta nponopiuonanbuoctu K,
ONHKCHIBAIOIIETO JTHMHEHHOE BO3pacTaHKe ¢ IIIyOMHOU KO (UIMEHTA KECTKOCTH, OKPYIKAIOLIEro CBal IPyHTa,
NPUHUMAKOT B 3aBHCHMOCTH OT Buna rpyHrta no CI1 24.13330. Ilpu stom, npusenennsie B CIT 24.13330
3HaueHusi K ymenpmator Ha 30% Ui OTTasiBUIMX TJIMHHCTBIX TPYHTOB M Ha 15% IS BOIOHACHIIICHHBIX
HIECKOB.

Ilpu pacuerax mo cxeme 3, KOrja cBas IOTPYKEHAa B IUIACTUYHOMEP3JIbIC TPYHTBI, BEIUYUHY

K03 pHIMEHTa IPONOPIHOHATLHOCTH 3THX rpyHToB K, KH/M', nomyckaeTcs onpeensts mo popmye

£

K=2
BT

OK.1)

rae E - moxyns o6meit nedpopmariuu, MIla, miacTHaHOMEP3JIOTO IPyHTA, OKPYKAIOIIETO CBAtO;

]l u d - COOTBEeTCTBEHHO JIMHA, M, MOTPYXEHHOH B TPYHT YacCTH CBAaW W HAPYKHBIA IHAMETP, M,
KpyIJIOTO WM CTOPOHA MNPSMOYTOJIBHOIO CEUEHHUs CBaW B IUIOCKOCTH, INEPHEHAMUKYJSPHOW K IEHCTBUIO
TOPU30HTAJILHON HArPY3KHU.

MpunoxeHue U

Pacuert ocagok OCHOBaHHﬁ, CJIOKCHHBIX CWIBHOJBAUCTBIMUA I'PYHTAMHU U IIOA3€EMHBIM JIL/I0OM

C n3MeHeHUSIMHU H JOIOJTHEHUSIMH OT:

C U3MEHEHUSIMH 1 TOIOJIHEHUSIMHA OT:
31 mag 2022 1.

N.1 Ocaaka ocHOBaHHs CTONOYATOr0 (yHIAMEHTa HA CHIIBHOJBIHCTBIX TPYHTaX OIpeaessieTcs
corimacHo 7.2.17, 7.2.18 u 8.8. Ilpu 3TOM, COCTABISIOUIYI0 OCAJKU S , M, OOYCIIOBJICHHYIO yIUIOTHCHUEM
P

OCHOBAaHUI! IT0OJ] HArPY3KOH, OITyCKAETCsI ONPeNeIsiTh 10 hopmyIae

n
S~ Z &k, (A1)
j=1
rac n u hj - COOTBECTCTBCHHO YHCJIO BBIACJICHHBIX CJIOCB prHTa 1 UX TOJIIHHA, M,

6 - OTHOCHUTCJIIbHOC CXKAaTHuc j—l"O CJIOA T'PpyHTA, AOJHA CAWHUILIBI, ONPCACIIACMOC ONBITHBIM ITYTEM; I
)

TPOCIIOCB 1A 3HAUCHUE &, IOTYCKACTCS ONPEAENATS 10 tbhopmye

no, .p

o, to .ta .
a “g.,j m,/p

&= , (1.2)

.

3[1€Ch n. - MIOPUCTOCTDH j—FO CJI04 JIbaa,
]
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P - CpelHee JaBjIeHUE Ha IPYHT MO MoaomBoi GyHaamenTa, klla;
c," atMocdepHoe aaBienue, npuauMaeMoe paBabiM 10,0 xI1a;

G, - IPHpOzHOE (ObITOBOE) MaBIIEHUE B cepeauHe j-ro cios, klla;
o, " 0e3MepHBIi KO3 GuIMeHT, TpuHUMaeMblii o Tabnuue .1 B 3aBUCMMOCTH OT OTHOIICHHS
2)

CTOPOH TOJIOMIBEI (hyHIaMeHTa a/b 1 OTHOCHTEIBHOHN TITyOHHBI

I
z J
> 2 5 (3mech Z;_l u zj? - paccTosIHUS OT MOAOIIBHI ()YHIAMEHTa COOTBETCTBEHHO 10 KPOBIU

1 TIO/IOIIBHI j-TO CJIOS JIbJA).

Tabnuua U.1 - 3HavyeHuna koacppuumeHTa o,

Z'/b 3HadeHus kodddumnuenTa o, TIPH 1/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 CxkopocTs OCafikui CHIIBHONBIUCTBIX TPYHTOB V, M/TOZ, OOyCIOBIIEHHAs WX IUIACTUYHO-BSI3KHM
TEYECHHEM, OTIPEIeNIeTCs 10 hopMyie

v=D v, (13)

j=1

TAC m - YUCJIO MCCAIICB B TOAY, B TCUHCHUC KOTOPBIX Pa3BUBANOTCA ,Z[e(bOpMaLII/II/I MOJIBYUCCTH T'PYHTOB;,
Vj - CpeaHCMECAYHAasd CKOPOCTh OCa/IKHu, M/MCC., omnpeaciagemMas CoriaCHoO n 3

N.3 CpenHemecsyHasi CKOPOCTh OCaJKHU CHIBHOJBIMCTHIX T'PYHTOB OCHOBaHHMS v m/mec. (cM/mec),

orpenensiercs no popmyie

v, =730 Z hE | (1.4)

k=1

IJIe N - YHUCIIO CJIOEB IPYHTA, B MIpeesiax KOTOPBIX ONpeNeIsieTcs CpeAHEMECIYHas TeMIiepaTypa TJ o
hk - tommmHa k-TO cios rpyHTa, M, mpuHUMaeTcs He Oornee 0,2b (b - MeHBIIMIT pa3Mep MOAOIIBHI

(dhyHnamenTa);
g, - CKOpOCTh OTHOCHTENBHOH jepopmaimy k-ro cios rpyHra, 1/4, mnpu cpepHemecsqHOH
TeMIIepaType rpyHTa Tjk, ompenensemas o ¢popmyie

L5 -2
Q—zm "3 04 ) L (5)

31€Ch 1, - Koadduient Bs3koctu k-ro ciost TpyHTa ocHOBaHUs, klla 4, ompenensieMblii coriiacHO
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n.5;
o, - Hanpsbkenne, klla, B k-m cioe rpyHTa ocHoBaHmsL, onpeensemoe 1o V1.4;
Gy, - TIPETIEN TeKyHeCTH k-ro cnost rpyHTa ocHoBanwus, klla, onpenensemsrii mo 11.5.
N.4 Hanpsoxenue G, BBIYHMCIIACTCA 10 hopmyiie

6,70.5(s,, ,To,,)s (1.6)

rie g, U g, - Hanpsokenus, klla, Ha BepXHeil i HIDKHEH rpaHAIax K-ro ¢i1os, OmpesesiemMble o

hopmyie
Gz: (X,Opoa (I/I7)

rae o, - OespasmepHblii KOYQGUIHMEHT, NPUHUMACMBIH 110 Tabnuue W.2 B 3aBUCUMOCTH OT

OTHOLICHUSI CTOPOH HOAOIIBHI (pyHIameHTa a/b u or 3HaueHus z'/b (3mech z' - paccTOSIHUE OT HU3A TOAOILIBHI
(yHIaMeHTa 10 YPOBHsI, HA KOTOPOM OIpeesisieTCs HalpsDKEeHHeE);
P,~P-c, - AONOJHUTENbHOE (K HPHPOIHOMY) BEPTHKAILHOE IABICHHE HA IPYHT IOJ MOJOLIBOW
g

tdbynnamenra, klla;

TIIe p - CpeHee MaBlIeHUE HA TPYHT MO MOJOIMBOW (DyHAaMEHTa OT MOCTOSHHON M JUTMTEIBHBIX JOJIei
BpEeMEHHBIX Harpy3ok, klla;

G, - TpupoHoe (OpiTOBOE) naBieHWE B TPYHTE Ha YPOBHE IMOAOIIBH (yHIAMEHTa OT Beca

BBILIEJIEKAIIMX CJIOEB TPYHTOB (10 OTMETKH IPpUpOoAHOro penbeda), klla.

Ta6nuua WU.2 - 3HavyeHna koadpuumeHTa 0,

Z'/b 3naueHust KO3 UIUCHTA 0, IPH 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
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

CpCI[HCC JAOMOJHUTCIIbHOC JaBJICHUC HA I'PYHT p() JAOJDKHO YAOBJICTBOPATH YCIIOBUIO

2
D Skf? G, , (I/IS)

roe k - Oe3pa3mepHbli K0P UIHCHT, TPUHIUMAEMBIIA 110 TIepBoii cTpoke Tabnvue V.3 npu hs/b=0, h

- TOJILMHA TPYHTOBOM NPOCIONKY 1O (yHAAMEHTOM;
S v
o - HanOoumpliee 3HaYeHUE HanpspkeHus, klla, mpu KOTOpoM coxpaHsieTcs JTUHEHHas 3aBUCHMOCTh
u
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CKOpPOCTU YCTAHOBHUBHICTOCA TCUCHHA OT HAIIPSIKCHUA Ha HAYaJIbHOM YYaCTKCE peonoqueCKoﬁ KpI/IBOfI,
ompenensiemoe o W.5.

Ta6nuua WU.3 - 3HavyeHna koadppuumeHTa kf

hs/b 3navyeHus kodppuureHTa kf npu a’b
1 1,2 1,4 1,6 1,8 2 3 10
0 2,6 2,65 2,7 2,7 2,75 2,8 2,9 3,2
0,5 3,3 3,35 34 3,4 3,45 3,5 3,6 3,8
1,0 3,8 4,40 4,8 4,8 4,60 4.4 4,3 4,6
1,5 10,0 8,70 7,7 7,1 6,70 6,4 5,6 5,8
2,0 16,2 13,8 12,1 11,0 10,2 9,5 7,7 7,5

Hupopmayus 06 usmenenusx: — Ilynkm H.5 usmenen ¢ 30 urons 2022 2. - UameHeHue N 1
Cwm. npedbidywyto pedakyuro

.5 PacyeTHble XapakTePUCTHKH CHIBHONBIMCTOIO IPYHTA 1), o> G, OMPENENAITCA MpH

WH)KEHEPHBIX U3BICKaHMSIX M3 HCIIBITAHUN 00pa3loB MEP3JIOr0 TPYHTa Ha OJJHOOCHOE CIKAaTHE B COOTBETCTBUU C
FOCT 12248.1 -TOCT 12248.11.
Temmepatypsl Tjk, B 3aBHCHMOCTH OT KOTOPEIX YCTAHABIMBAIOTCS 3HAYCHHS y M g , CIEAyeT

ompezaenath mo opmynam (7.5) - (7.7). 3naueHust kodpduimeHTa ¢ Uiss ONpeAeTCHHs TeMIepaTyphl
npuHUMaroTCs o Tabnvue M.4 s j-ro Mecsitia v TiyOuHBI 3aJIeTaHusl CepeIHbl K-ro ¢iios z, u3MepseMoii ot
BEpXHEH MOBEPXHOCTH MHOTOJIETHEMEP3NbIX TpyHTOB. [IpHu 3TOM 3a mepBsIii Mecar (j = 1) mpuHUMaeTcs TOT, B
KOTOPOM TJTyOMHA CE30HHOTO MPOTAMBAHMS JOCTHIAeT HamOOMbIero 3HaueHus. s g —Temmeparypa

MIPUHUMAETCSI paBHOM TeMIiepaType Ha TiyOuHe Hibke momomBbl (yHnamenTa Ha 0,5b (3mech b - mumpuHa
MTO/IOIIBHI (PYHIAMEHTA).

Ta6nuua WU.4 - 3HavyeHna koadppuumeHTa o

Z, M 3HavyeHus KoapPULUUeHTa (@, , 11pu J, Mec.
i,

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

1,0 0,34 0,31 0,46 0,76 1,12 1,45 1,66 1,69 1,54 | 1,24 | 0,88 | 0,55
2,0 0,62 0,51 0,53 0,68 0,91 1,17 1,38 1,49 1,47 | 1,32 | 1,09 | 0,83
3,0 0,83 0,70 0,65 0,70 0,82 1,00 1,17 1,30 1,35 | 1,30 | 1,18 | 1,00
4,0 0,96 0,84 0,77 0,76 0,81 0,91 1,04 1,16 1,23 | 1,24 | 1,19 | 1,08
5,0 1,03 0,94 0,87 0,83 0,84 0,89 | 0,97 1,06 1,13 | 1,17 | 1,16 | 1,11
6,0 1,06 1,00 0,94 0,90 0,88 0,90 | 0,94 1,00 1,06 | 1,10 | 1,12 | 1,10

anl Me4daHUe - Z - paCCTOSIHUEC OT BerHeﬁ MOBCPXHOCTU MHOTOJICTHEMCP3JIBIX TPYHTOB 10 YPOBHS, Ha
KOTOPOM OIIPEALIACTCA TEMIICPATYypAa.

1.6 CkopocTh OCaaKy MOA3EMHOTO JIbJIa V, M/TO/, 00YCIOBIICHHAS €r0 INIACTUYHO-BSI3KAM TEUCHHEM,
ompenensiercs mo Gopmyire

y= 4380p0blgz k) o0,0) o)
rac pO - JOIIOJITHUTECIIBHOC (K HpHpOHHOMy) BCPTUKAJIBHOC HOABJICHHUC Ha TPYHT OO HOHOHIBOﬁ
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¢dbynnamenTa, klla, onpenensiemoe Tak e, kak u B /1.4.
b - mmpuHa mogomBE GyHIAMEHTA, M;
k.- mapameTp, XapaKTepU3YIOINi BI3KOCTh JIbd, ONPEACIACMBIN W3 UCTIBITAHNH 00pAsIOB JIbla Ha

onxHOOCcHOE cxkatue, °C/(kI1a-u);
N - YUCJIO CJIOEB, HA KOTOPOE pa3IeiseTCs TOJIIA Jbaa (TOMITNHA clIosl mpuHuMaeTcs He 6onee 0,4b);
ktj, ktj - ko durnentsr, 1/°C, npuHuMaemsle mo Tabnvue .5 B 3aBHCHMOCTH OT TeMIIEpaTypsI
ocHoBauus (T’ O-T b f) U PaCCTOSIHUM OT BEPXHEH NOBEPXHOCTH MHOTOJIETHEMEP3JIBIX TPYHTOB 10 KPOBJIH Z, H
: i
MOJOIIBHI Z j-TO cios baa;

O O - Oe3pasmepHbie Kod(duieHTsI, onpenensembie o Tabnuue .6 B 3aBucUMOCTH OT

OTHOLICHUS CTOPOH IMMOJOMIIBBI (bYH,Z[aMeHTa a/b ¥ COOTBETCTBEHHO OTHOCUTEIHHBIX I‘J'IY6I/IH n (3I[GCB Z;—l u Z; )

- paCcCTOAHNA OT NOAOIIBLL (byHI[aMeHTa COOTBCTCTBECHHO 10 KPOBJIM 1 MTOAOIIBLI j—I‘O CJI0s J'II:)_Ia).

Ta6nuua WU.5 - 3Ha4yeHunsa koacppuumeHTa kt

Z, M Koaddumment kt, 1/°C, mpu Temmneparype TO-be, °C
-2,5 -3 -3,5 -4 -5 -6 -8 -10
0 0,408 0,377 0,353 0,333 0,301 0,277 0,243 0,218
1,0 0,327 0,295 0,266 0,242 0,206 0,179 0,143 0,118
1,5 0,316 0,279 0,251 0,227 0,192 0,166 0,131 0,108
2,0 0,307 0,269 0,241 0,218 0,184 0,158 0,124 0,102
2,5 0,299 0,263 0,235 0,213 0,178 0,153 0,120 0,098
3,0 0,295 0,259 0,231 0,208 0,174 0,150 0,117 0,096
4,0 0,289 0,255 0,227 0,204 0,170 0,146 0,114 0,094
5,0 0,288 0,252 0,225 0,202 0,168 0,144 0,112 0,092
6,0 0,287 0,251 0,223 0,200 0,167 0,143 0,111 0,091
Tabnuua U.6 - 3HaueHusa koadpcpuumeHTa
z'/b 3HaveHus KodQduneHra g npu a’b
1 1,2 1,4 1,6 1,8 2 3 4 10
0 0 0 0 0 0 0 0 0 0
0,5 0,070 0,068 0,066 0,065 0,063 0,062 0,059 0,058 0,055
1,0 0,145 0,145 0,145 0,145 0,145 0,144 0,139 0,136 0,130
1,5 0,181 0,189 0,194 0,198 0,200 0,201 0,200 0,196 0,186
2,0 0,204 0,216 0,224 0,230 0,235 0,238 0,243 0,242 0,231
2,5 0,218 0,232 0,243 0,262 0,258 0,263 0,275 0,277 0,267
3,0 0,228 0,244 0,257 0,267 0,275 0,281 0,299 0,305 0,297
3,5 0,236 0,253 0,267 0,278 0,287 0,295 0,317 0,326 0,323
4,0 0,241 0,259 0,274 0,286 0,297 0,305 0,332 0,344 0,346
5,0 0,249 0,269 0,285 0,299 0,310 0,320 0,353 0,370 0,384
6,0 0,254 0,275 0,292 0,307 0,319 0,330 0,368 0,389 0,414
lNMpumeyaHue - z - paccTtosiHUE OT BEpXHEH MOBEPXHOCTH MHOTOJICTHEMEP3JIbIX TPYHTOB JI0 pACCMAaTPHBAEMOTO
YPOBHSI.
24.01.2025 Cuctema FAPAHT 87




Csoga npasun CI 25.13330.2020 "CHwuI 2.02.04-88 OcHoBaHWA U hyHOAMEHTbI Ha BEHHOMEP3rbIX rpyHTax"

CpenHee TONOTHUTEIHHOE AaBIICHUE P, AOIDKHO y/IOBJICTBOPSITH YCIOBMIO (.8), mpu aTOM 3HaUYCHHUE
kf onpeensiercs o Tabnuue V1.3 B 3aBUCHMOCTH OT TOJIIUHBI TPYHTOBOM MPOCIONKH MO (HYHIAMEHTOM hS
U pa3MepoB MOAOMIBE a U b. 3HAUEHUE  ONPEAEIIACTCS U3 UCIBITAHUH 00pa3loB JbAa Ha OJHOOCHOE CKAaTHE

u

npu temneparype T (7.2.1) Ha ypoBHE KpOBIIH JIb/A.

MpunoxeHue K

Pacuer rury0OMHBI OTTAMBAHHUS IPYHTOB IO/ COOPY/KEHUSIMU

K.1 Pacuer riyOmHBI OTTaMBaHHsi TPYHTOB B OCHOBaHuu coopyxenus (7.3.3) H, m (cuumras oT
MOBEPXHOCTH TPYHTA MOJ] COOPY>KEHHEM), 32 BPEMsI €T0 IKCILTyaTaluH t, ¢ (1), IPOBOJUTCS IO POPMYJIam:
MO/l CEPEINHON COOPYKEHUS

H =k (¢ -k )B; (K.1)
OJT KPaeM COOPYKEHHUS

H=k(&,%~0,1BYv )B. (K2)

rue kn - koaddurment, ompemensembiii mo Tabnuue K.1 B 3aBucumoctd or oTHomeHus L/B

(COOTBETCTBEHHO [UIMHA M LIMPHHA COOPYKCHHUS, M) U 3HAYCHUH 1apaMETPOB 3 H yy;
g.u kc - k03¢ dunHeHTsI, onpeenseMble o rpadukaM (PUCYHOK K.1) B 3aBUCMOCTH OT 3HAYCHHI

NapaMeTpoB g, [ H v
g u ke - k03¢ duIHeHTsI, onpeenseMble o rpadukam (PUCYHOK K.2) B 3aBUCUMOCTH OT 3HAYCHUHA

MapaMeTPoB g, B H ys:

o=, R (B: (K.3)

ML)
xth(];n o bf) H(K4)

v=r, T 1L B, (K.5)

31€Ch ), H ), - COOTBETCTBEHHO TEIUIONPOBOAHOCTE TATOr0 M Mep3noro rpynros, Br/(m-°C),

nmpuHUMaeMsle 1o Tabnuue b.8;

R0 - COMpOTHBICHHE TEILIONEPEeaade Moja MEepBOTO ITaXa MM MOABaIa coopyxkenus, M- -°C/Br,

omnpenensemoe B cootBerctBuu ¢ Cl150.13330;
T - pacyeTHas CpEIHErojoBas TeMIEpaTypa MHOrOIeTHemepsnoro rpyura, °C, ompenensemas B

coorBeTcTBHH C [.8;
T .- TemmepaTypa Ha4ala 3aMep3aHus IPYHTa, °C, onpeaensiemast o b.5;

T. - pacueTHas TeMIepaTypa BO3yXa BHYTPH COOPYKEHHS, °C;

L - remnora TasHUs MEP3IIOro IPyHTa, T/, onpenensiemas o popmyne (5.15).

MpumeyaHwue - [Ipu 0,0 3HATCHHS He CIIEYET ONPEACIIATh 10 popMyIIe He=kn {;eB.

K.2 Ecmu Berumcienusie mo opmyrne (K.2) sumauenus H_ 1ony4aioTcst MCHBIIE HOPMATHBHOM

[ITyOWHBI CE30HHOTO OTTAaMBaHUS TPYHTA dth » TO clellyeT NpHUHIMATh He=1 ,Sdth -
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Ta6nuua K.1 - 3HauyeHuna koadpuumeHTa kn

Hapamerp 3HaueHus kKodbduumenta k.
JULSL KPYTJIBIX B IUIAHE COOPYKEHUH NIPH B, JUTSL TIPSIMOYTOJIBHBIX B MJIAHE COOPYKEHUH MpH
PaBHOM L/B=1u g, papHoM L/B =2 u B, paHoM

0 0,4 0,8 1,2 2,0 0 0,4 0,8 1,2 2,0 0 0,4 0,8 1,2 2,0
0,10 0,97 0,87 0,82 0,76 0,71 1,00 0,93 0,87 0,83 0,80 1,00 1,00 0,99 0,97 0,96
0,25 0,93 0,79 0,71 0,64 0,61 0,95 0,85 0,78 0,74 0,68 1,00 0,97 0,92 0,89 0,96
0,50 0,91 0,71 0,62 0,61 0,61 0,94 0,78 0,68 0,66 0,68 0,99 0,95 0,88 0,85 0,87
1,00 0,90 0,64 0,57 0,59 0,61 0,92 0,70 0,63 0,66 0,68 0,97 0,90 0,82 0,85 0,87
1,50 0,89 0,59 0,56 0,59 0,61 0,90 0,64 0,63 0,66 0,68 0,96 0,87 0,82 0,85 0,87
2,50 0,88 0,54 0,56 0,59 0,61 0,89 0,58 0,63 0,66 0,68 0,95 0,84 0,82 0,85 0,87
3,50 0,87 0,53 0,56 0,59 0,61 0,88 0,57 0,63 0,66 0,68 0,94 0,83 0,82 0,85 0,87
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K.3 MakcumanpHas rimyOnHa oTTamBaHus rpyHTa H , M, (CUMTas OT MOBEPXHOCTH TPYHTA TOJ
max

COOPY’KEHHEM), COOTBETCTBYIOIIAS YCTAHOBUBIIIEMYCSI MPEACILHOMY IMOJIOKEHUIO TPAHUIIBI 30HBI OTTAWBaHUS,
onpeaensercs mo GopMyiam:
10J1 CEPEANHOMN COOPYKEHUS

:ks E.‘c maxB; (K6)

¢,max
II0JT KpaeM COOPYKESHHS

kg B, (K.7)

e,max s &e,max

rae ks - K03 pUIIHEHT, onpeaesieMslii o Tabnvue K.2

};C’max u ge’max - k03 puUIMEeHTDI, onpeesiemMbie 1o rpadukam (PUcyHkn K.3, a, 6).

Ta6nuua K.2 - 3HauyeHua koadpuumeHTa ks

dopma coopyKeHUS L/B 3nadeHus kodddumnpenTa ks TIpH 3, PABHOM
0,2 0,4 0,8 1,2 2,0
Kpyrnas - 0,40 0,49 0,56 0,59 0,61
1 0,45 0,55 0,63 0,66 0,68
2 0,62 0,74 0,82 0,85 0,87
[IpssmoyronbHas 3 0,72 0,83 0,90 0,92 0,94
4 0,79 0,89 0,94 0,95 0,96
5 0,84 0,92 0,96 0,97 0,98
>10 1,00 1,00 1,00 1,00 1,00

K.4 [Ins 3armybiaeHHOrO coopykeHHs TiiyOWHa OoTTamBaHus rpyHTa H, M (cuMTas oT MOBEPXHOCTH
IPYHTa MOJT 3ariTy0JICHHOM YaCThIO COOPYIKEHMSI), 3a BpeMs t, ¢ (1), onpeaessercs no ¢popMmysiam:
MO/l CEPEINHON COOPYKEHUS

H =k (& -a,)B: (K8)
0] KpaeM COOPYKEHUS
H=k H, (K.9)

rIe kd - ko3 duireHT, onpeaeseMsii mo Tabnvue K.3;
g, - ko3 dunment, onpenensemplid mo rpadurkam (PUCYHOK K.4) B 3aBHCUMOCTH OT OTHOIICHHS

3aruiyOneHus coopyxenus k ero mmpuae H/B, mapamerpa § u xosdduumenra \ OHPEJCIIIEMOro 110
bopmyne
)\‘th Ent
LB

Va= Vo |, (K.10)

e \y, - k03 unmenT, onpenensiemplit o rpadpukam (PUCYHOK K.4) B 3aBHCHMOCTH OT MapaMeTpoB

H/B u g npu & =0
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Ta6nuua K.3 - 3HauyeHua koadpuumeHTa kd
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H/B 3uaueHus koddduimenTa k , TIP3, paBHOM
0-0,2 0,4 0,8 1,2 2,0
0 0,85 0,69 0,39 0,22 0,13
0,25 0,88 0,76 0,62 0,48 0,29
0,50 0,90 0,82 0,69 0,57 0,38
0,75 0,92 0,87 0,75 0,63 0,46
1,00 0,93 0,90 0,78 0,66 0,51

K.5 MakcumaneHas TUIyOMHA OTTaWBaHWSA TPYHTA TION 3arTyOJICHHBIM COOPYKEHHUEM Hma , M,

X
onpeaensercs mo GopMyiiam:
MOJT CEPEANHOMN COOPYKEHUS

:ks( &d,max_ aR)B; (K 11 )

C,max
MOJT KPaeM COOPYKEHHUS

=k H__, (K.12)

emax d

rne g, - K03 GHUIMEHT, onpeaeseMblii 1o rpadukam pucyHka K.3, B.
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Pucynox K.4 — I'padpuxu nias onpenenenus koddpdpumuenta £y

K.6 Ha ywacTkax, rae cioil Ce30HHOIO MpOMEp3aHMs HE CJIMBAETCi C BEpPXHEH NOBEPXHOCTBHIO
MHOT'OJIETHEMEP3JIOTO TPYHTA, TIIyOHHA OTTaUBaHUs TPYHTA TOJ CEpeAnHON HC U KPaeM COOpY KEeHUs He, M

(cumTas OT BepXHEH MOBEPXHOCTH MHOTOJIETHEMEP3JIOr0 TPYHTA) 3a BpeMs t, ¢ (1) onpeneinsercs no GopMmyiam:
H=k(&!'B; (K13)
H=kE!B, (K.14)

rie k- KOOhGHUIHUEHT, ONpeesIeMbIi 110 K.1, npunnmas g=0 u Y
371eCh

_ }\’th Z;nt 1

YT g 1+06da 258 5 (K19)

& m &l - xo>dduuueHTHl, onpesenseMble COOTBETCTBEHHO 10 rpadpukam (pucyHkn K.5 u K.6) B
3aBHCHMOCTH OT 3HAYCHHS 1APaMeTPOB ¢ =h /B W vy ;
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rae hth - ITyOWHA 3aj7eTaHys BEpXHEHW OBEPXHOCTH MHOTOJIETHEMEP3JIOr0 TPYHTA, M.

K.7 B cnydasx npoBeneHUsI MEPONIPUATHI 110 NpeABApUTENLHOMY OTTaUBaHHIO WM 3aMEHE TPYHTOB JI0
Ty OUHBI hbth (6.4.3) pacuernas riyOmHa orramBaHus H, M, (cuMTas OT MOBEPXHOCTH TPYHTa MO

COOpYKEHHEM) 32 BpeMs t, ¢ (1) onpeielsercs mno GpopmyJie
H:hb,th+hc,e’ (K.16)

re h . - ryOMHa OTTauBaHMsl TPyHTa TOJ TOAOIIBOW TPEIBAPUTEIBHO OTTAsHHOTO HWIIH
C,

3aMEHEHHOTO CIos rpyHTa, onpeaensemas no oopmynam (K.13) wmm (K.14), npunumas 3navenns &' u &' mo
rpadukam (prcyHkn K.5 u K.6) npu 3HaueHnn nmapamerpa &=h, /B
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Pucynok K.6 — T'paduxn
1714 onpenejieHus kodypdunmenta &'

05 1,0 20 3,0 40506070

MpunoxeHwue J1

OmnpenesieHue cOCTOSIHMS, CBOMCTB U Hecyleil croco0HOCTH OCHOBAHUM CBail B MHOT'0JIETHEMeEP3JIbIX
ITPYHTAaX MO pe3y/IbTaTaM CTATUYECKOr0 30HAMPOBAHMS

JI.1 Ha tepputopuu pacnpoCcTpaHEHUS MHOTOJCTHEMEP3JIBIX TPYHTOB CTaTUYECKUM 30HIUPOBAHHEM
HCIBITHIBAIOT MEP3JIbIE U Tajble JUCHEPCHBIE IPYHTHI, COCTAB U COCTOSHUE KOTOPBIX MO3BOJIAET BBHIIOJHSATH
HeMnpepbsIBHOE BHeApeHue 30HAa. [IpenBaputensHO (IpH COCTaBIEHUH TEXHHYECKOTO 33JaHUS HA W3BICKAHWS)
B 3aBUCUMOCTH OT TPYHTOBBIX YCIOBHH, JOIIyCKAeTCs

NPUMEHUMOCTE CTAaTHUYCCKOTO 3O0HAWPOBAHUA,

omnpeaenath mo Tabnuue J1.1.

Taonuua J1.1
rPYHTOBbIX YCITOBUMN

- anMeHMMOCTb CTaTu4ecKoro 3oHAMpoBaHMA B 3aBUCUMOCTU OT

Bun 30u71a JucnepcHble TPYHTHI Jlens-
Tainble/oX1aK 1€ HHEBIE Mep3snbie HEIC
TPYHTHI
I'pagmii- | Ilecua- | I'munmc- | Meps- | Ilnactu- | Teepmo- | (nen)
HO-raje- HBIE TBIE JIBIE YHOMEp- | MEP3JIbIE
YHHKO- rnecya- 37IbIE TJIMHHUC-
BBIE HBIE TJIMHHC- ThIE
TBIE
30H/1 Oe3 HarpeBaTeaIbLHOrO B A-b A-b B-I' b B-I' B-I'
anementa (TOCT P 58888, (OCT
19912)
30H]1 ¢ HarpeBaTeIbHbIM B A-b A-b b-I' A-b b-I' B
anemeHToM B KoHyce 30H1a (TOCT
P 58961)
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MpumevaHusn
1 IlpumenumocTts: "A" - Beicokas, "b" - ymepenHnas, "B" - Huzkas, "I - He npuMeHsaeTcs.

2 [pu HEBO3MOXKHOCTH JOCTHKCHUS 3aJIaHHOM TITyOHHBI BIABIMBAaHHE 30H/A B TPYHT BBITTOJHSIOT C
MIEPUOANYECKUM pa30ypHUBaHUEM COTIIACHO MPUMeYaHuio k myHkTy 5.4.6 TOCT 19912-2012.

Cratuueckoe  30HAMPOBAHUE  CICAYeT  BBINOJHATH  CICUHAIBHBIMH  30HIAMH: TSt
TeMIIepaTypHO-KapOTaXHOTo cratudeckoro 3ouaupoBanus no [OCT P 58888 (conepxkaromuii B TOM 4HCIIe
TEeMIIEpaTypHbI JaTYMK B KOHyce) WM TepMocTtaTudeckoro 3oHmupoBanus mo [OCT P 58961
(conmeprkaroliyii B TOM YUCIIC TEMIICPATYPHBIN TATYMK U HArPEBATEIbHbII JJIECMEHT B KOHYCE).

HcnpITanus caeayeT BBIONHATE yeTaHOBKaMu Tskestoro tuma mo [OCT 19912, obecneunBaromumu
yCHJIME BJaBIMBaHUs U U3BIeYeHHs 30H1a He MeHee 100 kH.

MpumeyaHue - B coorBercTBHU ¢ TPEOOBAHMSAMH TEXHUYECKOTO 33/IaHUS, C yYETOM LIEJIH H 33134
U3BICKaHHUH, MOTYT HCIIOJb30BAaThCS CIEHHABHBIC 30H[bI, MMEIOUINE IPYTHe JOMOJHUTEIbHBIC TaTUYHKH
(MOpoOBOro [JaBiEHMS, TOKOBOTO KapoTaka, CEMCMOAaKyCTHYECKHl M [p.) M YCTPOMCTBA, MO3BOJISIONIHE
U3MEPSTH JIOTIOJTHUTEIbHBIC XapAKTEPUCTUKH IPYHTA HIIH KOHTPOJIMPOBATH MPOLIECC 30HANPOBAHUSL.

CraTnueckoe 30HAMPOBAHUE B YCIOBHUAX PACTIPOCTPAHEHUSI MHOTOJIETHEMEP3JIBIX TPYHTOB MPUMEHSIOT
B KOMIUIEKCE C JPYTMMH METOJaMU HWH)XEHEPHO-TEOKPHOJIOTUYECKUX HW3BICKAHUI [ BBISABICHUA U
OTIpe/ieTIeHNS:

- HHXEHEPHO-T€0JIOTHYECKUX IJIEMEHTOB;

- MPOCTPAHCTBEHHON MU3MEHYHNBOCTH COCTaBa, COCTOSHUS M CBOHCTB IPYHTOB;

- 3aJIeTaHrs KPOBIU MEP3JIBIX TPYHTOB;

- TEMIIEPATypPbl TPYHTOB;

- COCTOSIHUS (Tanoe, Mep3J10e) TPYHTOB;

- TPaHMILl 30H OTTauBaHUs (3aMOPAKUBAHUS) [IPYU OTTaMBAaHUH (3aMOpPaXKUBAaHUK) TPYHTOB;

- 3aCOJICHHOCTH M KOPPO3MOHHON aKTHBHOCTH IPYHTOB, BBISIBJICHUS! KPUOIIETOB;

- BO3MOXXHOCTH Pa3KIKCHUS OTTASBIIMX IIECKOB IIPU AUHAMHYECKUX U CEHCMHUYECKUX BO3ACHCTBUSIX;

- MapaMeTpPOB CECMOMUKPOPaiOHUPOBaHHS MHOTOJIETHEMEP3IIBIX U OTTASBIINX TPYHTOB:

- XapaKTepUCTUK (PU3NIECKUX, TEIUIOPU3NUECKIX, TPOYHOCTHBIX U Ae()OpMAIIMOHHBIX CBOHCTB MEP3bIX
U TaJbIX TPYHTOB;

- MEXaHMYECKUX CBOICTB MEP3JIbIX TPYHTOB C YUETOM X OTTaWBaHUS;

- BO3MOXXHOCTH TIOTpYXKCHUS (3a0MBKH, 3aaBIIMBAHUS, 3aBUHYMBAHIS) CBail 10 3aJIaHHON OTMETKH;

- COIPOTHBIICHUY TPYHTA 11O HIDKHUM KOHIIOM M TI0 OOKOBOM MTOBEPXHOCTH CBaii;

- CTENeHH YIJIOTHEHUS (PasyIUIOTHEHHS) M YIPOUYHEHUs (CHIDKEHUS POYHOCTH) TPYHTOB BO BPEMEHU
¥ TIPOCTPAHCTBE IIPH WX OTTAaWBaHHUH (3aMOPaKHBAHIH );

- KayecTBa Fre0TEXHMUECKUX paboT Mpu MHKEHEPHOH OArOTOBKE OCHOBAHUH.

JI.2 Cratuueckoe 30HIMPOBAHUE BBINOJHSIOT B PEKUME TEMIIEPAaTYypPHO-KAPOTAXKHOIO CTATUYECKOTO
sonaupoBanus o [OCT P 58888 unu repmocratiueckoro 3ouauposanus mo [OCT P 58961.

[Ipu ucnbITaHUM U3MEPSIIOT U (QUKCUPYIOT: YACIbHBIE CONPOTHBICHUS I'PYHTa IOA KOHYCOM U BIOJb
OOKOBOI MMOBEPXHOCTH MY(THI TPEHUS TP BIABINBAHUM 30HIA (qCv u fS i’ k[la), uctpITaHNM 30H11a B pEKUME

"cradunuzanuun' (qCS u fS o klla) ¥ B HAYaJILHBIT MOMEHT JOIOJHUTEIHLHOTO BAABIMBAHUS (IOIaBINBAHMS)
30H/a MOCIIe 3aBEPIIESHHS €0 BMEP3aHHs B TPYHT B MIPOIECCE NCTIBITAHMS B pexkuMe "crabumm3armm’” (qrci u fs i
, k[la); Temneparypy TC, °C, KOHyca 30H/1a; TTTyOWHY U CKOPOCTH BJIaBIIMBAHI VC, M/MWH, 30H/1a; BpeMs ls

npoleaniee nocie Hayana pexxnma "cradunuzanun” 30H1a. BMep3anue 30H1a B TPYHT JOMYCKaeTCs CUUTATH
3aBepIICHHBIM, €CJIM M3MEHEHHE TeMIIepaTypbl KOHyca 30HJa 3a IOCIeAHHE 3 MHUH COCTaBIIsIET HE OoJjee
0,03°C.

J1.3 [l mperBapuTENbHBIX pacdeTOB OCHOBAHUH COOPYKEHNH HOPMAJIHLHOTO M TIOBBIIIIEHHOTO YPOBHEH
OTBETCTBEHHOCTH, a TAaKXKe IJII OKOHYATEIBHBIX PACUETOB OCHOBAaHWM COOPYXKEHHH IOHWXEHHOTO YPOBHS
OTBETCTBEHHOCTH B TJIMHHUCTBIX IUIACTUYHOMEP3JBIX (KpPOME 3aCOJICHHBIX M 3aTOp(OBAHHBIX) TIPyHTaX
JIOTTyCKAaeTCs ONPEAETIATh HOPMATHUBHBIE 3HAUYEHUS XapaKTEPHUCTUK MEXaHWYECKUX CBONCTB IPYHTOB COTJIACHO
J1.7, conpotuBneHnit TPYHTOB MO HIKHUM KOHLIOM M 110 OOKOBOM MOBEPXHOCTH BEPTUKAJIBHO HATPYKEHHBIX
BUCSYMX 3a0MBHBIX M Oyp03a0OuBHBIX cBaii cornacHo J1.9.

OKOHUaTeNbHBIE PacYeThl COOPYKEHHUI TOMYCKAeTCsl BBIMOIHATH ¢ ucmoib3oBanuem J1.7, J1.9 B ciryuae
BBITIOJIHCHUSA KOHTPOJIbHBIX COIIOCTAaBJICHHUI PE3YyJAbTAaTOB PACYCTOB MO JAHHBIM CTATUYCCKOI'0 30HAUPOBAHUA U
IIPpAMBIX METOJ0B HUCITBITAHUI TPYHTOB, BLIIIOJJHCHHLIX HAa KIIFOYEBBIX YYaCTKaXx.

JI.4 Tlpn mpoBeAeHNWH HHKXEHEPHO-TEOKPHOIOTMYECKUX H3BICKAHUN IO/ KOHKPETHBIE COOPYKEHUS

24.01.2025 Cucrema TAPAHT 97


https://demo.garant.ru/document/redirect/70684752/5460
https://demo.garant.ru/document/redirect/400250431/0
https://demo.garant.ru/document/redirect/75093800/0
https://demo.garant.ru/document/redirect/70684752/0
https://demo.garant.ru/document/redirect/400250431/0
https://demo.garant.ru/document/redirect/75093800/0

Csoga npasun CI 25.13330.2020 "CHwuI 2.02.04-88 OcHoBaHWA U hyHOAMEHTbI Ha BEHHOMEP3rbIX rpyHTax"

CTaTHYECKOE 30HIMPOBAHKUE IPYHTOB BBIMOJIHAIOT B Mpe/e/iaX UX KOHTYPOB HJIM HA PACCTOSIHUSIX OT KOHTYPOB
He Oomee 5 M. JIJsl TOJydEeHUs] COMOCTABHTENBHBIX JaHHBIX YacTh TOYEK 30HIMPOBAHMS PACIONAraroT Ha
paccTosHM He Oojee 3 M OT TOPHBIX BBIPAOOTOK, B KOTOPBIX IPOM3BOMAT OTOOP MOHOJHUTOB IS
1abopaTOPHBIX MCCICIOBAHUN, U BBIMOIHSIOT JIPYTUE IMOJIEBBIC UCCIICIOBAHUS TPYHTOB, HO HE MeHee | M oT
IPaHHIBI BEIPAOOTKU U HE MEHEE 2 M OT OCH HCIIBITYEMOM CBaH.

PacnonoxeHrne TOouek B IUIAHE M TIIYOMHY CTATHYECKOTO 30HAMPOBAHUS HEOOXOAMMO Ha3HA4aTh
cormacHo CI1 47.13330 ¢ yuerom [1, yactb [V]. Ilpm OTCyTCTBHM COOTBETCTBYIOIIMX YKa3aHW,
YUYHUTBIBAIOIINX 0COOCHHOCTH IPOSKTHPYEMOTO COOPYIKEHHS, JOIYyCKASTCsl PYKOBOJCTBOBATHCS AaHATOTUYHBIMU
yKa3aHUSIMH ISl HH)KEHEPHO-TEOJIOTHUECKUX CKBAYKHH.

JI.5 CocrosiHME TPyHTa U TPAHUIY MEKAY TaJbIMA U MEP3JIbIMUA IPYHTaMH MO JAQHHBIM 30HIMPOBAHUS
OIPEICIISIOT 110 TIOKA3aHUsIM TEMITEPaTypHOTO JaTYrKa 30H1a U (HJIH) AUarpaMmaM, COCTaBIsIeMbIM Ha OCHOBE
MECTHOTO OIIbITa COIMOCTABJICHHS PE3yJIbTATOB OYpeHHs pa3BEJOYHBIX CKBAXHWH U JaHHBIX CTaTHYECKOIO
30HIMPOBaHUS. B cilydyae OTCYTCTBHS MECTHOTO OIbITAa ISl TJMHUCTBIX IUIACTHYHOMEP3JIbIX (Kpome
3aCOJICHHBIX U 3aTOP(OBAaHHBIX) TPYHTOB JIOMYCKACTCS UCIOIBb30BaTh quarpammy pucyHka J1.1, npu ycrnoBun
BBITIOJIHEHHSI KOHTPOJIBHBIX COMOCTABICHUM C pe3ysbTaTaMu OypeHHsI.

gev, MIla
/_I__./' T T
’ gcv¥ §es — COMPOTUBIIEHUS TPYHTA TIOL
301 | KOHYCOM 30H1a. 3a()MKCHUPOBAaHHBIE
|
l COOTBETCTBEHHO IIPH €T'0 MOPYKEHHH CO
| ~_ ckopocTeio V.= 0,5 m/MuH 1 9epe3 =5 MUH
20 F ’ \ ~\ . ocJie Havyalla pelaKkcariOHHO-TI0N3Y4er0
| Mepasii \ PCKHUMA HCTIBITAHHS
IPYHT
l \ Pucynoxk JI.1 — Ilmarpamma onpenesieHHsA
10 F 3T COCTOSTHHUS IPYHTA 110 JAHHBLIM
\ /,/—/ CTATHYIECKOT0 30HIMPOBAHUS
Taubl ———
Qﬂr S ey
I 1 e
0 2 4 6 B gevlges

J1.6 TlpupomHyio TeMmmeparypy Taloro, OXJaKAEHHOTO W MEp3JIOro TPYHTOB OHPEACNSAIOT 110
[TOKa3aHUSM TEMIIEpaTypHOTO JaTyhka 30H1a, (UKCHpyeMbIM B Tporiecce ero '"cradmnm3anuu", COTIacHO
OCT P 58888.

JI.7 HopmaTuBHbIC BEIMYUHBI NPENEIbHO JTUTEIBHBIX 3HAYEHUM 3KBUBAJEHTHOIO CIIEIJICHUS ceq,
klla, u KOMIpeccHOHHOTO MOAyJs AedopMaruu Ef, MIla, miacTHYHOMEP3JBIX TPYHTOB OINPEAEIAIOT IO

Tabnvue J1.2. PacueTHble 3HAYEHHS XapaKTEPHCTHK OMPEICISIIOT B cOOTBeTCTBUH ¢ TpeboBanusimu [OCT
20522 c yuetom 5.8.

Taonuua J1.2 - PacyeTHble 3HaYeHus ceq 7 Ef

q_.xIla 5000 10000 15000 20000
¢, Klla 34 96 170 260
E, MIla 16 23 28 32

MpumeyvaHue - /]t npoMeXyTOYHBIX 3HAUCHUH ¢ 3HAYCHUS ¢ W Ef ONPEAEIISIOT UHTEPIIOIALUEH.
cv eq

3HaueHNs] XapaKTePUCTHK €y E_ npn pacdeTHOH TeMIepaType MEp3ioro rpyHTa ONMpEeNsioT Ha

OCHOBE OTKOPPEKTHPOBAHHOTO (KOPPEKTUPOBKA BHITIONHSACTCS HAa OCHOBE PETHOHAIBHBIX KOPPEISIIMOHHBIX
3aBUCUMOCTEN MEX]y COIPOTHBIICHUEM g, u TEMIEepaTypol TPyHTa) 3HAUYECHUS q_, COOTBETCTBYIOLIETO
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pacyeTHOM TeMIepaType TPyHTa HIH IIyTeM YMHOKCHHS WX 3HA4YeHHWH, MoiaydeHHBIX mo Tabnuue J1.2. Ha
TIONIPABOYHBIN TeMIepaTypHbIH KodddummenT (ompemenseTcss Ha OCHOBE PETHOHAIBHBIX KOPPEISIIIMOHHBIX
3aBUCUMOCTEN MEX/y 3HAUEHUAMH XapaKTEPUCTUK e E R TeMITepaTypou TPyHTa).

JI.8 Hecymiyto cmocoOHOCTh OCHOBaHUS F , kH, BepTHKalbHO HATPYXKCHHOH BHCSuCH CBaM B

IMIIACTUYHOMCPIJIBIX TPYHTAX MO pE3yJjibTaTaM CTATUYCCKOT0 30HAUPOBAHUS, OIIPEACTIAIOT 110 (I)OpMyJIe
Fu_’YtzFui/n ’Yg'Ym’ (H 1)

T vy, - TeMIepaTypHBbId K03 PUIIMEHT, YUNTHIBAIOIINI H3MEHEHHS TEMIIEPATYPhl TPYHTOB OCHOBAHHUS

13-3a CIIy4allHbIX M3MEHEHHI TeMIIepaTypbl HAPYKHOTO BO3/IyXa, OMPEACISAETCS 10 NPUNoXKeHuto [1;
F - 4acTHOE 3HAYEHME NPEJIENbHO JIUTENBHOTO CONPOTUBICHUS OCHOBAHHSA CBaH, ONPE/ENIEMOE B

coorsercTBuH ¢ J1.9;
Y, " K03 (DUITHEHT HAZEIKHOCTH TI0 TPYHTY, ONMPEACIAeMbIi B COOTBETCTBHH ¢ TpeboBanusmu [ OCT

20522;
y,, - KOODGHIHMEHT HaJEKHOCTH, YYHTHIBAIOUIMA METOJ ONPEACICHHsS HECYIIeil CrocoOHOCTH

OCHOBAaHUSI CBau, [IPU UCIIOJIb30BAHUH PE3YIbTATOB CTATUYECKOTO 30HAUPOBAHUS IPUHUMAETCSI:
a) IIPH OTCYTCTBUH B 30HE MPOCKTHPYEMOro 00BEKTa CTATHYCCKUX HCIIBITAHHIi CBail y =1,25,
m

6) IIpyu OpPOBCACHHWU HA KIHOYCBOM YYACTKE B 30HC IMPOCKTUPYEMOI'O 00BEKTAa COMOCTABUTCIHHBIX
HCIBITAHUI TPYHTOB CBael CTaTUYECKOH B):[aBJ'II/IBaIOH.[eﬁ Hany3K01>i U CTAaTUYCCKUM 30HAUPOBAHUCM v
m

paccuuThIBaeTCs 1o popmye

’Ym:Fui/Fu,n_‘_O’ 1 >

rae F_ - OpeaACJIbHO MIUTCIIBHOC COIPOTHUBJIICHUEC OCHOBAHUA CBAaM Ha KIKHOYCBOM Y4YaCTKE,
ui

pacCuUuTaHHOC 110 JaHHBIM CTaTUYCCKOI'0 30HIUPOBAHUS,
F - NpeaciabHO MJIUTEIBHOE COIIPOTHUBJIIEHUE OCHOBAHUA OIIBITHOM CBaW Ha KIIOYEBOM y4acTke,
u,n

8

OTIPEIICIICHHOE TI0 TAHHBIM MCITBITAHUS CBAaH CTAaTHIECKOW HArPY3KOH;
N - YUCJIO TOYEK 30HIUPOBAHMS.
JI.9 YactHoe 3HAUEHUE NPEENbHO AJUTEIBHOTO COMPOTUBICHUS ocHOBaHus F , kH, BepTuKanbHO
ul

Harpy>kK€HHO! BUCSYEW CBaM B IJIACTHYHOMEP3IBIX TPYHTaX B TOYKE 30HAWPOBAHUS ONPENEISIIOT 110 popmyIie

F =k(R A+y sR A ), (J1.2)

afii

rze k - koadduureHT, yuuThIBaOIMI pa3Inyie B COCTOSHUHM MHOTOJIETHEMEP3JIbIX IPYHTOB B IIEPHOA
CTaTUYECKOTO 30HAMPOBaHMS (MPH NPUPOTHON TeMIlepaType IpyHTa) M JKCIUTyaTanuu (IPH pacuyeTHOU
TeMIlepaType TIPYHTa) MPOSKTHPYEMOTO COOPYKeHHMs, ompeneisieMblii cornacHo 7.2.10; mpu BbYHCICHHN
koddduimeHTa K Temreparypa rpyHTa OmpelesseTcs Kak CpeiHssl Ha y4acTKe, pacloyOKeHHOM B Ipenennax
ogHoro nuamerpa d BbIIE M YEThIpeX AWaMmeTpoB d HIDKE OTMETKH OCTpUSl MpoeKTUpyemoi cBau (rae d -
JUaMeTp KPYyTJIoro WiH CTOPOHA KBaApPaTHOTO CEUEHHS CBAH, M);

R - ynenbHOE TPENENbHO UTMTENBHOE COMPOTHBICHHE IMIACTHYHOMEP3NIOr0 IPYHTA TOJ HIDKHUM

KOHIOM CBau IO AaHHBIM 30HAUPOBAHUSA B paCCManHBaeMOﬁ TOYKCE, KHa;

2
A - miomanb ImonepeYHoro CEYCHUs CBau, M
Var ™ KOS(l)(I)I/II_[I/ICHT, 3aBI/IC$II]_II/1ﬁ OT BHU/Ja MOBCPXHOCTHU CMEP3aHU, HpI/IHI/IMaeMBIf/i corjiaCHoO B3,

i " YACIBbHOE NPEACIBbHO JIIUTEIBHOC CONPOTUBJIICHUC INNIACTUYHOMEP3JIOTO I'pyHTa CABUTY IIO
afc,i

OOKOBOM TTOBEPXHOCTH CMEp3aHMs CBail B Ipe/ienax i-ro cjios rpyHTa, klla;
Aafi - [UTOIA b TIOBEPXHOCTH CMEP3aHHMS i-T0 CJI0S [PYHTA ¢ GOKOBO TTIOBEPXHOCTBIO CBAH, M.

>

YaenbHOE TMPEeneabHO JUITUTEIFHOE COMPOTUBICHNE TUIACTUYHOMEP3JIOTO TPYHTA MO HIKHUM KOHIIOM
cBau R , kIla, 10 TaHHBIM CTATHIECKOT0 30HIUPOBAHHS B PACCMATPHBACMOIi TOUKE ONPEEIACTCS 10 bopmye

RCZBIQCV’ (H3)
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rae - KOS(i)(i)I/IHI/IeHT nepexoza oT g K R , HpI/IHI/IMaeMHﬁ JJIA 3a6I/IBHBIX u 6ypOSa6I/IBHHX CcBau 110
1 c C

Tabnuue J1.3,
g, - CpelHee 3HaYCHHE yIETBHOTO CONPOTHBIICHHS IPYHTa, klla, moa KoHyCOM 30HJa, OJIYYEHHOE U3

OTIBITa, HAa YYacTKe, PAacHOJIOKEHHOM B MpeJesiaX OAHOro auamerpa d Bblle W YeThlpex auaMeTpoB d HUXKe
OTMETKH OCTPHsI MPOEKTHPYEMOM CBau.

Ta6nuua J1.3 - KoadbpuumeHT B,

q,,xla 5000 10000 15000 20000
B, 0,42 0,31 0,25 0,22
MpumeyaHusn

1 IIpuBeseHHbIC 3HAYCHMS KO (UIEHTA §, MOTYT HCIOIb30BATECA NPH [IIyOHHE 3a0KeHHs cBan 5...10 M 1

HOTPY>KEHUHU €€ HIDKHETo KOHIIA TIy0ske 32005 INAepHOI CKBaXMHBI HE MEHEe YeM Ha 4eThIpe AUaMeTpa CBaH.
2 JInst mpoMeXKyTOYHBIX 3HAUEHUH ¢ 3HAYCHHS B, OpenenAIoT VHTEPHOJSALUEH.
cv

VYaensHOE TPENENBbHO UTHTEIHHOE CONPOTHBIIEHHE TIACTHYHOMEP3JIOTO TPYHTa CABUTY 1O OOKOBOWM

MMOBEPXHOCTH CMEp3aHusi CBaM B TIpefeNaXx i-ro cjos TpyHTa R . . xlla, MO MaHHBIM CTAaTHYECKOTO

30HMPOBAHHUs B PACCMaTPUBAEMOl TOuKe onpesensercs 1o Gopmyiie
Rafc,i_BZfSi’ (H4)

rae g, - K03 PHITHEHT, TPUHUMAEMBIH 171 3a0MBHBIX M Oypo3aObMBHBIX cBaiil o Tabnuue J1.4;
fS . - CpejHee 3HAYCHHE YJCIBHOTO CONpPOTHBICHWSA i-ro cuos rpyHra, klla, Boms GokoBoii

HOBerHOCTI/I Myq)TI)I TpCHI/ISI, I/I3MCpCHHO€ B Ha‘IaHBHLIfI MOMEHT AJONOJHUTCIBbHOI'O BJIaBJIMBAHUS
(momaBnmuBaHUS) 30HAA MOCTE 3aBEPUICHHMS €r0 BMEp3aHHS B TPYHT B IPOIECCE HCIBITAHUS B PEKUME
"crabmm3anmun'.

Ta6nuua J1.4 - KoacdbcpuumeHT B,

fS - klla 3HaueHUA B, B 3aBUCHMOCTH OT OTHOLICHHSI A b/A
0,00 0,25 0,50 0,75 1,00
50 0,18 0,17 0,17 0,16 0,14
100 0,26 0,25 0,24 0,22 0,19
150 0,33 0,31 0,29 0,27 0,22
200 0,38 0,36 0,34 0,31 0,24
MpumeyaHusn

14 , - IUIOIIIa/Ib MIOIEPEYHOTO CeUCHHS JTAICPHOMN CKBaYKHHBI U OYPO3a0HBHBIX CBail, M°.
2 Jnst 3a0WMBHBIX CBail MPUHUMAETCS Ab/A=O.

3 Jlis 6ypo3aOUBHBIX CBait O<Ab/A<1.

4 I[J'IH MPOMEIKYTOYHBIX 3Ha4YCHHUH f; . BHAYCHUA BZ OMpeaACIA0OT HHTCpHOJ’IHHHCﬁ.
i

I[JIH MHOTOJICTHEMEP3JILIX T'PYHTOB HCCIIMBAIOMICTOCA THUIIA COINPOTUBIICHUC YyUYaCTKa TaJIOTO I'pyHTa
CABUTY II0 0OOKOBOI MMOBEPXHOCTU CBaW MO JAHHBIM CTATUYCCKOI'O0 30HAMPOBAHHA PACCUUTBHIBACTCA COTJIACHO
CIM 24.13330.

MpunoxeHne M
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Konrtposupyembie napamMeTpbl IPH re0TeXHUYECKOM MOHMTOPHHTE

M.1 KonTponupyemble mNapaMeTpbl, HOapaMeTpbl YCTPOHUCTB KOHTPOJS, NPUMEHSEMBbIE IPU
TEeOTEXHUYECKOM MOHHTOPWHTE COOPYXEHHH B 3aBHUCHMOCTH OT TNPHUHIIMIIA CTPOUTEIHCTBA, NPHUBEICHBHI B
Tadbnuue M.1.

M.2 [leproanyHOCTh U3MEPEHUH KOHTPOIUPYEMBIX MMapaMeTpPOB IPH MPOBEJCHUH T'€OTEXHUYECKOTO
MOHHTOPUHTAa B TICPUOJ] CTPOUTEIILCTBA M PEKOHCTPYKIUH B 3aBUCUMOCTH OT TPHHIIMIIA CTPOUTEIHCTBA
npuBeneHsl B Tabnvue M.2.

M.3 HpI/I MOHUTOPHUHIC B CJIOKHBIX I'€OKPHOJIOTMYCCKUX YCIIOBUAX, a TAKIKE IJIA YHUKAJIbHBIX BHOBb
BO3BOJMMBIX H PEKOHCTPYHPYEMBIX COOPYKEHHH, IOMyCKaeTCsl IOMOJIHUTENBHO MPOW3BOAUTH (DUKCAIHIO
KOHTPOJINPYEMBIX TTAPaMETPOB, He yKa3aHHBIX B Tabnuuax M.1, M.2,

Ta6nuua M.1 - OCHOBHble KOHTpoOJNMpyeMble mnapameTpbl reoTexHn4eckom
MOHUTOPUHIe COOPYXXEHUN

npwm

Kontpomu- | Yerpoiicto | Ilapamer- [TprHIMIIBI NCTIOIB30BaHKSI MHOTOJIETHEMEP3JIBIX TPYHTOB B
pyemblit IS pH Ka4eCTBE OCHOBAHMUSI COOPYKCHUHI
napameTrp | HaONIOJEHUS | YCTPOUCTB T npuHan 11 nprsmn
3a KOHTPOJIS
KOHTPOJIHPY- IIpenBaputensHOe Honymenue
€MBIM UCKYCCTBEHHOE OTTaWBaHUs TPYHTOB
napamMeTpom OTTauBaHUC B rI€proJg
TPYHTOB IKCIUTyaTalun
COOpYIKEHUS
Temneparypa | Tepmomer- Komnuec- | He menee 2% oOmero | lomyckaercs He He menee 2%
IpyHTa pHruecKast TBO yrcna GyHIaMEHTOB npeaycMarpuBaTh | oOIIero uucna
CKB2)KHHA (cBait, cTONOYATHIX *(3) (dhyHIaMEHTOB
(byHIaMEHTOB)
Pacnono- | Y HapyxHBIX - YV Hapy’KHBIX PSJ0B
JKEHUe (GbyHIaMEHTOB U (GbyHIaMEHTOB, a
(byHIaMEHTOB, TaKXe B IICHTPE U Ha
PAacIOI0XKEHHBIX paccTOSHUM OT
nocpenune 3aanus” (1) [ICHTpa, PABHOM
0,25-0,4 mupuns
31aHHA
I'ny6una | He MeHee rimyOuHEL - Ha riyOuny
3aJoXke- | 3aJI0KEHUS C)KUMAEMOTO CJIOS,
HUS byHmameHToB*(2) HO He 6osee 20 M*(4)
VYpoBeHb I'maporeono- | Kommuec- | He menee 2%(5)
MOA3EMHBIX | THYECKas TBO
BOJ CKBa)XMHA
Pacniono- | OnHa BHYyTpH KOHTYpa | B KOoHTYpe 3nanus
KEHUE 3[IaHHs1, OJIHA CHAPYKU
I'my6una | Ha riryOune 3anoxxeHust pyHIaMEHTOB IUTIOC 5 M, a B Cilydae
3aJ0XKe- | CBAHBIX ()yHIaMEHTOB - Ha TITyOHHE 3aJI0KCHUS CBal
HUS
Hedopmannsa | ['eongesmuec- | Pacmonmo- | YcTaHaBmuBaIoTCS Ha yIIIOBBIX (yHIAMEHTax, B CpeIHEN YacTH IO
Kasi MapKa KEHHE 0CSIM 3IaHUs 110 €r0 HapyKHOMY KOHTYPY, a TaKkxKe 110 00€ CTOPOHBI
OT OCa/I0YHBIX IIIBOB
Temmnepatypa | Konaencatop | Komuuec- | 100% -
OXJIKJAIO- | OXJIKAAI0- | TBO
IUX 101150'¢
YCTPOMHCTB YCTPOMCTB
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CKB2XHHBI Y OJTHOTO WM JBYX ()yHIAMEHTOB, PACIIOI0KEHHBIX BOJIM3M JT0TKa. O0sA3aTenbHa yCTaHOBKA
TEMIIEPATypPHBIX CKBAXXHUH y (yHIaMEHTOB, OJMMKaWIINX K TIOJ3EMHOMY BBOJTY WJIH BBITYCKY
CaHUTapPHO-TEXHUYECKNX KOMMYHHKAIMM, a IPH HAJ3€MHON X IMPOKJIAIKE - B MECTaX UX MOTPYKEHHS B TPYHT,
3a mpenenaMu 30anus. JUid 30aHuid, BO3BEACHHBIX C IIPEIBAPUTEIBHBIM OXJIAXKACHUEM I'PYHTOB OCHOBAHUI HIIN
UX JIOKQJIBHBIM 3aMOpPaXMBaHHUEM, HEOOXOAUMO COXPaHITh TEPMOMETPHUYECKUE CKBaKUHBI, 000PYJOBaHHBIE B
MEpUOJ IPOBEACHUS PadoT MO OXJIaKACHUIO TPYHTOB.

*(2) B citydae BbIIONHEHHS CTAOMIN3AMK BEPXHEH IPaHULIbI MHOTOJIETHEMEP3JIOTrO TPYHTA 3aKJIaIbIBAIOTCS B
KOJINYECTBE OHON-/IBYX CKBa)KMH B KOHTYpE 3/1aHHA Ha INIyOUHY 3a/I05KeHUsT QYHAaMEHTOB ILIIOC 5 M.

>X<(3) PGKOMGHI[yeTCH 3aKOHCEPBHUPOBATH ABE TCPMOMETPUIECKUEC CKBAXKUHBI IO KAXKIYHO CCKIIUIO 3JaHus,
HpOﬁﬂeHHLIe IIpU MPOBCACHUU ITPEANIOCTPOCUHOI0 OTTAaMBAaHHU I'PYHTOB.

*(4) Ha ropoackux caHUTapHO-TEXHUYECKUX CETSX, YKIaIbIBAEMbIX B BEHTUINPYEMbIX KaHajlaX, KOHTPOJIbHbIE
TEPMOMETPUYECKNE CKBAXKMHBI yCTAaHABINBAIOT COOKY KaHajla B [Ta3yXax BBIKOIIAHHOM TPAHIIEN U Ha TPaHULIE
3€JICHOM MOJIOCHI, 110l KOTOPOH pacmosioskeH kaHal. CKBaXKMHBI IIPEyCMaTPUBAIOT Ha IIyOUHY pacueTHOTO
orranBaHus wiroc 3 M. [y OeckaHaIbHBIX MPOKIIAL0K KOMMYHHUKAIUK KOHTPOJIbHBIE TEPMOMETPHUIECKHUE
CKBa)XHHBI PACIIOJIaratoT PsAOM ¢ TPYyOOIIPOBOJOM M Ha BEJIMYHHY OJHOTO-/IBYX PAaCUETHBIX PAANyCOB
OTTaMBaHUs B CTOPOHY OT TpyOonpoBoaa. CKBaXXWHBI IPOXOAIT Ha PACUETHYIO TTyOHHY OTTaUBaHUS IUIIOC 3 M.

*(5) Ilpu cTpouTensCTBE MO NPUHUMIY | IPK HATTMYUKM B OCHOBAaHUH COOPY>KEHHH MHOTOJICTHEMEP3JIbIX TPYHTOB
CJIMBAIOILETOCS THIIA, a TAKXKE UL COOPY>KEHUH C He3HAYUTEIbHBIMU B IJIaHE pa3MepaMHu (IIUpUHOH He Ooiee 6
M U JyIMHOH He Oonee 10 M) THAPOre0IOrHUECKUE CKBAXKUHBI JOIYCKAEeTCsl HE yCTpauBaTh, a MU HaJIMYUH B
OCHOBaHHUHM COOPYKEHHH MHOTOJIETHEMEP3JIBIX TPYHTOB HECIUBAIOIIETOCS THIIA yCTPauBaTh OJHY
THIPOT€0JIOTMUECKYI0 CKBAXKUHY

TemnepaTypy B KOHTPOJIBHBIX TEPMOMETPUIECKIX CKBAKHHAX U3MEPSIOT TI0 BCEH NX TIIyOHHE ¢ MHTEPBAIAMHU:
0,5 M 10 TiTyOuHBL 5 M, 1 M - cBBIme 5 M 10 Tiryousb 10 M, 2 M - cBbime 10 M g0 rayousst 20 M, 3-5 M - cBbIIIIe
20 M CBSI3KaMH UHEPIUOHHBIX TEPMOMETPOB WM SJIEKTPOTEPMOMETPOB B PYUYHOM UM aBTOMATHYECKOM
pexkumax. [Ipu ClHOXKHBIX TEOKPHUOIOTHYSCKUX YCIOBUAX (4aCTOE NMEPeCcianBaHNe MHKEHEPHO-TEOIOTHUECKUX
3JIEMEHTOB, HAJIMUUE KPUOMATOB, OyTrpoB IMydeHHs, IPOCIOEB JibjAa TONIHHON Ooee 0,2 M) momyckaercs
YMEHBIIICHIE HMHTEPBAJIOB H3MEPECHIS TEMIIEpaTyphl TpyHTa. TeMnepatypy oXIakIalomuX YCTPOUCTB U3MEPSIOT
TETJIOBU30PAMH.

Ta6bnuua M.2 - T[lepuoAuYHOCTb NPOBEOAEHNA U3MEPEHUN KOHTPONUpPYeMbIX
napamMeTpoB B Nepuon CTPoOUTeNbCTBa U PEKOHCTPYKLIUM COOPYKEHUN

KonTponupyemsriii mapameTp [IpuHIMITBI UCTIOTBF30BAHMS MHOTOJIETHEMEP3IIBIX TPYHTOB B KaUECTBE
OCHOBAHUS COOPYKEHUS
I npunIUn II npuxIUO
[IpenBapurenbHoOe Honyuienue
WCKYCCTBEHHOE | ONaWBaHHs IPYHTOB B
OTTanBaHUE MEPHUO/ IKCIUTYaTalluy
TPYHTOB COOPY>KEHHUS
Temneparypa rpyHra Exemecsiuno
YpoBeHb OA3EMHBIX BOJ OpuH pa3 B KOHIIE ExemecsuHo OpuH pa3 B KOHIIE
JIETHETO TIepro/ia JIETHETO TIepro/ia
Hedopmanuu crposiimerocs Exemecauno
(PEKOHCTPYHPYEMOT0) COOPY>KEHHUS
Hedopmarmu coopykeHus OpuH pa3 B KBapTal Exemecsyno OpwuH pa3 B KBapTal
OKpY>Karollen 3aCTpOrKH
TemnepaTypa oXnaXJaroIMX YCTpoicTB | ExxeMecsyHO B 3UMHHIM | -
TIEPUOJ

MpumevaHus

1 [Ipu BBISBICHUM OTKIIOHCHUS 3HAYCHUN KOHTPOJIUPYEMBIX MAPaMETPOB OT MPEICIBLHO JOITYCTUMBIX, CISAYET
MpelyCMaTPUBATh MEPOIPUSATHUS 0 UX CTAOMIIM3AIMH, C OCTAHOBKOHN CTPOUTEIILCTBA JI0 3aBEPIICHUSI
MEPOIPUATHH 110 CTaOUIIU3AIINY.

2 HCpI/IOI[I/I‘{HOCTL MMPpOBCACHUA PIBMGPCHHI;'I KOHTPOJIMPYCMBIX TApaMETPOB MOKET OBLITh H3MEHEHA npu
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COOTBETCTBYIOIIEM 00OCHOBaHHH.

MpwunoxeHwe H

Pacuer riny0uHBI OTTAaMBaHKUS ¥ IPOMEP3aHUSA B OCHOBAHUM MOJA3eMHBIX U HA3eMHBIX MAaTUCTPAIbHBIX
TPyOONPOBO/I0B HA MHOT0JIeTHEMEP3JIBIX TPYHTAX

H.1 I'nmyOuHy MHOTOJETHETO OTTaWBaHHS MHOTOJIETHEMEP3JBIX TPYHTOB IO/ LEHTPOM TOPSUHX H
TEIUIBIX MOJ3EMHBIX TPYOOMpPOBOAOB (CM. pacueTHYI cxemy Ha PUCyHke H.1a) cimemyer paccuuThiBaTh 10

dopmyne (H.1).

H. =

t

Xr., 1pu B,<0,1
{gt ins p BT (Hl)

gn x ’;'ns npu BT>0’1 ’

rac I—[t . FHyGI/IHa MHOTI'OJICTHCTO OTTaBaHUA, OTCUHUTBIBACMAasa OT ,I[HeBHOﬁ MMOBCPXHOCTHU, M,
Vs - panuyc 1o BHEIITHEH 00pa3yIomnieii n30JIsun TPyOHhI;
G Gy " 0e3pa3MepHbIe TITyOUHBI OTTaUBAHUS MO LEHTPOM TPYOBI, ONpeesieMble 0 HOMOTpaMMaM

Ha pYcyHKax H.2 u H.3 B 3aBucUMOCTH OT Oe3pa3MEpHBIX ITapaMeTpoB m, I, B

a _ 6
7
/ py = ‘

OTTAMBAHHA  MHOrOJETHEMEP3JbIX TPYHTOB NOA TeMILIMH H  TOPAYHMH
TPYOONPOBOAAMH, NPOJIOKEHHLIMH IIOA3€MHO (@) K Ha3eMHo (6)

m=hp/rins, (H.2)

;\’th( 7;ns _Tlvaf )t
AL,

It:

L, | (H3)

_ MET)
Br=""17 ) - HA

th( ins Tbf )
rae hp - TmyOrHA 3aJT0KEHHSI TIOJJ36MHOTO TPYOOIIPOBOIa, CIUTAs OT JHEBHOM MOBEPXHOCTH JI0 IIEHTPa

TpyOBI, M;
A" K03 (PHUITUEHT TEIUIONPOBOIHOCTH Mep3Jioro rpyHTa, B1/(M-°C);
Ay - KO3 UIIUESHT TEILIONPOBOIHOCTH Tajoro rpyura, Br/(m-°C);
T - CpelHsisi TOJ0Bas TEMIIEpaTypa BHCIUHEH IOBEPXHOCTH KOJIBLEBOH m3omsiun TpyOsl, °C,

onpenensercs no opmyne (H.5);
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T - TemiiepaTypa MHOTOJICTHEMEP3/IOr0 IPYHTa, °C;

T .- Temneparypa Hauana NpOMEp3aHHs-OTTanBAHUsA IPYHTa, °C;

t - pacyeTHOE Bpems, U;

L - ynenbHbIC 3aTpaTEI TEIIA HA OTTAMBAHHE TPYHTA, Br-u/M’, onpenensores mo oopmyne (H.7);

It - SKBHBAJICHTHOC 6€3pa3MepHoe BpEMs, IJId MHOTOJIETHEMEPSIJIBIX I'PYHTOB CJIIMBAOLICTOCA THIIA
e

MPUHUMAETCSI PAaBHBIM HOITIO, HECIIMBAIOIIETOCS THIIA ONpeessieTesl 0 HoMorpamMe Ha pucyHke H.2 npu £=

Ho/rins u BTZO,O (H0 - TIyOMHa 3ajieraHvsl KPOBJIM MHOTOJIETHEMEp3NIOro TpyHTa, M). s

MHOTOJIETHEMEP3JIBIX TPYHTOB HECIUBAIOIIETOCS THUITA Oe3pa3zMepHast TeMIepaTypa MPUHUMASTCS BtIO,O.

21, R, 21\, R,
Ens=(7;r+%A—‘ )/( =] @5

P P
0,0 npu 9,,,=0,0

Ry = 1 In Jine npu o, >0,0 > (H.6)
2n7\’ins rp "

roe T ;- CPE/IHETO/I0BAs TEMIIEPATYPA MPOJIYKT, °C; Ap:hl

W;m W,

w

L=l Ty, 102 G T ™Gl (HT)

rae L - yaenbHas TEmiora (ha30BBIX TIPEBPAIICHUI BOJIBL, LO:93 (Bt-u)/xkr;

p, - INIOTHOCTh MEP3IIOro IPyHTa, Kr/M;
W, - CYMMapHasi BIaXHOCTh MEP3JIOTO IPYHTa;
WW - KOJIMYECTBO HE3aMEP3IIEeH BOJBI B MEP3JIOM IPYHTE IIpU TemrepaTrype T 5
C , C.- 06beMHas TEIUI0EMKOCTb TATOT0 U Mep3JIoro rpyHTa, Br-u/m>-°C.
th f

H.2 T'nyGuna MHOrONeTHEro mpoMep3aHHs TpyHTa MOJ LEHTPOM XOJOJHOTO TpyOOIpoBoa,

PACIIOJIOKCHHOI'0 Ha Y4YaCTKEC C MHOI'OJICTHEMCP3JIBIMU T'PYHTAaMH HE CJIIMBAIOMICTOCA THUIIA Hf IMPUHUMACTCA

paBHOI H 1 PaCCUMTEIBACTCS 110 dopmyrnam (H.1), (H.3), (H.5), (H.6), (H.7) u Homorpamme (pucyHok H.2

) npu p.=0,0. TIpu >tom B tdhopmyne (H.3) B kadecTBe T crmenyer HpUHATH a0CONFOTHOE 3HAYEHUE

TEeMITepaTypsl U Ite=0,0, a B ¢popmyze (H.7) - Cm:C =0,0 1 ww=0,0.

Ecnm B pesynbpTaTe pacdera riryOnHa MPOMEpP3aHHs Hf OKaXETCs OOJIBINE TITYOMHBI 3aJIeTaHUus KPOBIIH

MHOI'OJIETHEMEP3JILIX IPYHTOB, TO CIEAYET IIPUHATH HfZHO.

24.01.2025

Cuctema F'APAHT
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Pucynox H.2 — HomorpammMa JJisi onpene/IeHHs] MHOTOJIETHEro OTTAUBAHHUS
MHOI'0JIETHEMEP3JIBIX ITPYHTOB BOKPYT TEILIOr0 H rOpsiYero Tpy6onposoaon
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Pucynox H.3 — Homorpamma i onpe/ie/ieHHsi 0TTAMBRAHHAS MHOT 0JIeTHEMEP2JIbIX
IPYHTOB BOKPYT X0JI0JHOI'0 TPyOonpoBoaa

H.3 I'myOwHy MHOTOJIETHETO OTTAaWBaHUS MHOTOJIETHEMEP3IBIX TPYHTOB MOJ IIEHTPOM TOPSYETO H
TEIUIOTO Ha3eMHBIX TPyOONpPOBOIOB H_, pacronoXeHHbIX Ha Y4acTKax ¢ MHOTOJIETHEMEP3/IbIMU IPYHTAMH

CITMBAIOIIETOCS THIIA, CICAYET PACCUUTHIBATE 10 (hopMylie (CM. pacyeTHYIO cxeMy Ha pUcyHke H.16):

H,=w,p, , (H.8)

TIe g, - 0e3pa3sMepHEIN NapamMeTp, ONpeseseMblil 10 HoMorpamme (PUCYHOK H.4a) B 3aBucuMocCTH
OT JraMeTpa TPyOsl dp=2rp;

B, - Oe3pasMepHEIi mapaMeTp, onpeaeasseMblii Mo HoMorpamme (PUCYHOK H.46) B 3aBrcHMOCTH OT
IAPHUHBI bins Y TOJIIMHEL §,  TUIOCKOTO TEIIOU30JIATOPA, M;

p=1+0,033T , - IONPaBOYHbI KO3 PULIUEHT, YUUTHIBAIOIINI OTTOK TEIUIA B MEP3IIYIO 30HY;

L - ynenbHbIe 3aTpaThl TEIUIa HA OMAHBAHHME IPYHTA, ONPEACIISIOTCS IO dopmyrnie (H.9), Br-u/m’;

S, - YKBMBAIICHTHBII CIIOH, ONpeeNIeTCs 110 dopmyne (H.10), m.

crp, 2o oser a0
l'VJ—[ ZOpf 1+VV;0[ ’ th~ pr ’ 70 » (H9)
B { O Ny Ha MHOT'OJIETHEMEP3JIbIX IPYHTAX CIMBAIOLIETOCs THIIA;
> 6,,Ay, Ay TH, Ha MHOTOJETHEMEP3JIBIX TPYHTAX HECIUBAIOLIETOCS TUIIA. (H.10)
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Pucynox H.4 — T'paduku nisi onpenenenus: koddpduuuenton o, (a) n B, (6) npn

pacdere MHOTOJIETHEI'0 OTTAHBAHHS MHOI'0JIETHEMEP3JIBIX IPYHTOB IO/ TeILILIMH H
ropa4HMH TpyOonposogamMu

MpunoxeHwue I
OmnpenesieHne TeMIepaTypHoOro ko3 guiuenta

I1.1 TemnepatypHsbIit KO3GGUIHEHT v, OTIpeeIsIeTCs 1o ¢bopmyne

yt=1,15(1+v2)—1,61v In(z/v) , L)

/i€ ¢ - JUTENbHOCTD SKCIUTyaTaI[i COOPYKESHHUS Ha TIPOTHO3HBIN TIEPHOI, JIET;
V - KO3 PUIMESHT BapUallui HEeCYyIleH CIIOCOOHOCTH, Oe3pa3MEePHHBIIA.
MpumeyvaHwue - Eciau Yt<0’ CleAyeT IPUHUMATD YtZO, B JIAHHOM CJly4ae NPUMEHATh NpHUHLHUI | npu

MIPOEKTHPOBAaHUM OCHOBaHMS (PYHIAMEHTOB HE JOITyCKaeTCs, CJIeAyeT NpeayCMaTpuBaTh AOMOJHUTEIBHOE
OXJIQXKJICHHUE I'PYHTOB WJIM UCIO0Jb30BaTh I mpuHnun ctpourenscrsa. Eciau Vt>1’ cienyeT IpUHUMATh Yt=1.

1.2 Koa¢¢punmeHT Bapuanuu HecyIeil cnocoOHOCTH OCHOBAaHUS BBIUMCIIIETCS 1O GopMyJie

GDm,e/lbe_Tm,e_CL (be_yln,@) l ’ (HZ)

rae T, - TemnepaTypa Hayana 3aMep3anus rpynra, °C, onpezesnsiemas COrnacHo npunoxexuto b;

w =

v=045[(T,,~Ty )/ 4]

I} - pacueTHas CpeJHEroJoBas TEMIEPaTypa Ha BEPXHEH MOBEPXHOCTH MHOIOJIETHEMEP3IOrO IPYHTA
B OCHOBaHMU coopyxenus, °C, ompepensiemas COIJIaCHO MPUITOXeHUo [, mis ocHOBaHWU ONOp JIMHUN
5JIEKTPOIEPEaut, aHTEHHO-MAYTOBBIX OIOp M TPyOOmpoBoAoB 7] NPHUHUMAETCS PABHOH CPEIHETOHO0BOM
TEMIIEPAType MHOTOJICTHEMEP3IIOro rpyHTa T, ONpeaeseMOl COrIacHo NPUMOXeHMio Ir.

A - aMIIMTyZa Ce30HHBIX KoJjeOaHUil TeMIlepaTypbl HapyXHoro Bo3ayxa, °C, ompenenseMas Kak
TOJIyPa3HOCTh 3HAUCHUI CPeHEMECUYHOM TeMIIepaTypbl CaMOro TEIUIOro U caMoro XojoaHoro Mecsia mo Cl1

131.13330;
Dme - k0o umeHT 3aTyXaHus CIydalHbIX KOJeOaHWMH TeMIepaTypsl ¢ TIIyOWHOM, Oe3pa3sMepHBIH,

omnpenensiembrit mo Tabnuue M.1 u npuHUMaeMBIii paBHBIM D JUIst CTOMOYATHIX W JIEHTOYHBIX (DYHIAMEHTOB
m
u De - II1 CBaliHBIX;

G - CpEAHEKBaJIpaTH4YecKOe OTKJIOHEHHE CpPETHETrO0J0BONW TeMIepaTypsl HapyXHOro Bo3ayxa, °C,
omnpenensemoe mo Tabnuue .2;
T - pacueTHas TeMIEpaTypa MHOIOIETHEMEP3JIOro TPYHTa, °C, ompeznensemas mno 7.2.7: s

3

OCHOBAaHHUI COOPYXCHHH € XOJOJHBIM MOAMONbeM 1Mo doopmyrie (7.4), amd OCHOBaHWN OMOp JIMHHIMA
3JIEKTpOTIepeIau, aHTEHHO-MAYTOBBIX OMOP U TPYOOMPoBOAOB Mo popmyne (7.7) u npuHumaemas paBHout 7'

m JJIsL CTOJIOYATEHIX M ICHTOYHBIX q)YHHaMeHTOB ul - JJIsL CBafIHBIX;
e
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C - xodp¢uuuent, rpan'”’, npuruMaeMmsii paBHbM 0,24 1ms cBaifHBIX (YHIAMEHTOB, a JUIA
CTONOYATHIX W JICHTOYHBIX B 3aBHCUMOCTH OT BHJA TpyHTa Mox mojomBod ¢yHaamenta: 0 - s
KPYITHOOOJIOMOYHBIX U TIeCYaHbIX TPyHTOB, 0,19 - nnst cyneceii u 0,29 - 11 CyTJTHHKOB U TJIMH.

Ta6bnuua M.1 - KoachdbmumeHTbl 3aTtyxaHus crnyvyavMHbIX KonebaHun TemnepaTypbl C

rnyouHon
Kosdduuments N chTf 5 ()

0 | 1000 | 2000 | 3000 | 4000 | 6000 | 8000 | 10000 | 15000 | 20000

© | @5 | (50) | (75 | (100) | (125) | (150) | (175) @ (250) | (300)

Dm 0 0,86 0,75 0,66 0,58 0,46 0,37 0,31 0,21 0,16
) | (0,80) | (0,66) | (0,54) | (0,46) | (0,39) | (0,34) | (0,29) | (0,21) | (0,18)

De 0 0,93 0,86 0,79 0,71 0,66 0,58 0,52 0,41 0,34
©) | (0,90) | (0,79) | (0,73) | (0,66) | (0,60) | (0,55) | (0,50) | (0,41) (0.36)

rpyHaTa, Bt/(M-°C).

3
TPYHTa, M; ¢ - 00BEMHas TEIIOEMKOCTh Mep3110ro rpyHTa, Jhi/(m”-°C); ), - TEIIONPOBOAHOCTE MEP3IIOro

VYcnoBHBIE 0003HAYCHUS: Z - FJ'IY6I/IH3, 3aJIOKCHUS ITOJOIIBBI Cl)YHZ[aMCHTa OT IMOBCPXHOCTU MHOT'OJICTHEMEP3JIOT'O

Tabnuua .2 - CpeaHekBagpaTM4eckoe OTKIIOHEHMe cpeaHen rogoBov TemnepaTypbl
Hapy>XHOro Bo3ayxa g

MeTteocTaHIus upora, | Homrora, | 4, °C MeTteocTaHIus upora, | Homrora, | 4, °C
rpan rpajg rpaj rpag
1 2 3 4 5 6 7 8
Amypckast 00J1aCTh
Bommuax 54,7 128,9 0,83 | CkoBOpOIUHO 54,0 124,0 0,86
Jxkanmuaaa 53,3 124,0 0,88 | Teinga 55,2 124,7 0,93
Epodeii [TaBnopuu 54,0 121,9 0,88 | Yuaxa 55,0 126,8 1,00
3es 53,8 127,2 1,07 | Ycrp-Hroxoka 56,6 121,5 0,83
Maragarayu 53,5 125.,8 0,79 | YepnsieBo 52,8 126,0 0,80
Haropusrit 56,0 124,8 0,88 | OxumuaH 53,1 133,0 0,84
ApXxaHreJbckasi 00J1aCTh
AOpaMoBCKHUi MasiK 66,5 433 1,17 | MeseHb 65,8 442 1,23
ApXaHTeabCK 64,6 40,5 1,13 | Xommoropsl 64,2 41,7 1,13
Hpkyrckas obaacTb
AJBITDKEp 53,6 982 | 082 |Kauyr 54,0 1059 | 0,78
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banaranck 53,7 106,3 0,84 | Kupenck 57,8 108,1 1,29
bomaii6o 57,9 114,2 1,15 | Mama 58,3 112,8 1,13
Bparck 56,3 101,8 1,19 | HmwxuaeyauHck 54,9 99,0 0,91
Bepxwusisa ['yrapa 54,2 100,0 0,81 | Opmunra 56,1 105,8 1,06
EpOGorauen 61,3 108,0 1,44 | Tamimer 56,0 98,0 1,12
JKuranoso 54,8 105,2 0,98 | Tanryii 55,4 101,0 0,99
3umMa 53,9 102,1 0,93 | Taaxoit 51,5 105,0 0,71
Hka 59,3 106,5 1,34 | Tynyu 54,5 100,6 0,87
Wnura 53,0 102,0 0,65 | Yers-Mimmck 58,0 102,7 1,35
Upkytck 52,3 104,4 1,10 | Ycrp-Yoa 54,5 103,3 0,87
KazaunHCck 56,3 107,5 1,20 | Xamap-/labau 51,5 103,6 0,78
Kamuarckuii kpaii
Hua 55,6 155,6 0,75 | IlerponaBiIOBCK- 53,0 158,7 0,55
Kamuarckuii
Huxonbsckoe 55,2 166,0 0,50 | Cemstunku 54,1 160,0 0,54
OzepHas 51,5 156,5 0,63 | Ycrp-Kamuarck 56,2 162,7 0,74
Pecnydauka Kapenns
Kewmb 65,0 34,8 1,19 | I'puauno 65,9 34,8 1,31
Pecnyonuka Komu
Bopkyra 67,5 64,0 1,35 | Tpouuko-Ileuopc- 62,7 56,2 1,11
KO€
CBIKTBIBKAp 61,7 50,8 1,03 | Yers-Hunmema 65,4 52,3 1,28
KpacHosipckuii kpaii
Arara 66,9 93,5 1,31 | Ecceit 68,5 102,4 1,28
Baiikur 61,7 96,4 1,42 | Urapka 67,5 86,6 1,33
Banasapa 60,3 102,3 1,50 | Hopunsck 69,5 88,3 1,49
Bepxue-Hmbarckoe 63,2 88,1 1,47 | TypyxaHck 65,9 88,1 1,23
Boinouanka 71,0 94,5 1,41 | Typa 64,3 100,2 1,17
Maraganckas 00J1acThb
ATka 60,9 151,7 ‘ 1,19 ‘ Maranan, Haraera 59,55 150,78 0,74
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Oyxra
Kenon 64,0 1589 1,02 | Cetimuan 62,92 152,42 0,96
MypMmaHckasi 00J1aCTh
Koma 68,8 33,0 1,29 | Mypmanck 69,0 33,0 1,17
Henenxuii aBTOHOMHBI OKpPYT
Awmaepma 69,8 61,7 1,49 | Manbie Kapmaxyiibr 72,4 52,7 1,30
Kanun Hoc 68,7 433 1,13 | Happsu-Map 67,6 53,0 1,43
Ilepmckas ob61acTH
Bucep 58,5 58,9 0,89 | Yepnbian 60,4 56,5 1,08
Kpacnosipckuii kpaii
Jynuaka 69,5 86,3 1,35 | o. 'osioMsHHBIH 79,6 90,6 0,98
Nwm. E.K. ®enopona 77,7 104,3 1,11 | o. dukcon 73,5 80,2 1,33
XanTpl-MaHcHiicKHiA ABTOHOMHBII OKPYT
Cypryt 61,4 73,5 1,16 | XaaTei-MaHcuiick 61,1 69,1 1,10
Xabaposckuii kpaii
Apxka 60,1 1423 0,81 | HukomnaeBck-Ha- 53,1 140,7 0,58
Amype
AsH 56,5 138,2 0,70 | o. boawmoit Calt 54,8 137,5 0,70
Boropoackoe 52,4 140,5 0,74 | OxoTok 59,4 143,2 0,73
3ypykaH 53,0 136,0 0,93 | Coduiickmii 52,3 134,0 0.85
MIPUHCK
I'Bacroru 47,7 136,2 0,79 | Toko 56,3 131,1 1,10
['yra 52,7 137,5 0,98 | Tpouuxoe 49,5 136,6 0,73
Wwm. ITonuHb 52,4 136,5 0,88 | Yexynma 50,8 132,2 0,95
OcHrneHko

3abaiikanbCckuii Kpai
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Axmra 50,3 113,3 0,78 | Keipa 49,6 112,0 0,63
Awmazap 53,7 120,7 0,78 | Hepuwnckuit 3-1 51,3 119,6 0,70
Bopzs 50,4 116,5 0,75 | Xumok 51,4 110,5 0,76
Kanakan 55,1 116,8 0,92 | Yapa 56,9 118,3 1,07
Kpachsrit Hukoit 50,3 108.,8 0,78 | Yura 52,0 113,3 0,98
YyKoTCKHII aBTOHOMHBII OKpPYT
Ananpipb 64,8 177,6 1,23 | Meic [lImunara 68,9 180,6 1,22
b. Ambapunk 69,6 162,3 0,92 | o. Bpanrens 71,0 178,5 0,98
Byxra IIpoBunenus 64,4 173,2 0,97 | Yers-Omoit 66,6 159,4 0,97
Wnupueit 67,3 169,0 1,20 | Yoanen 66,2 190,8 1,48
MapxkoBo 64,7 170,4 1,00 | OrBexuHOT 66,4 179,1 1,04
Pecnyosiuka Caxa (SIkyTust)
Annan 58,6 125,0 1,11 | Onenex 68,5 112,4 1,21
Awmra 60,9 132,0 1,17 | Canrap 64,0 127,5 1,00
bectsaxckas 65,3 124,1 1,09 | Cackburax 71,9 114,1 1,19
3Bepodepma
Bepxostack 67,5 133,3 1,07 | Caxanmka 69,8 128,1 1,20
Butum 59,5 112,6 1,43 | Ceren-Kroens 64,0 130,3 0,90
Boponiioso 59,6 147,6 0,80 | Cuktax 69,9 125,1 1,23
Bocrounas 63,2 139,6 0,87 | Cobomomn 67,1 126,8 1,31
Hapmup 64,2 148.0 1,12 | Coro-Xas 64,3 126,5 1,04
(Ycrp-Buroin)
Jenstarup 63,8 145,6 1,00 | Cyxana 68,8 117,9 1,32
Henyrtatckuit 69,3 139,7 0,97 | Cronpatokap 63,2 113,6 1,38
JKuranck 66,8 123.4 1,07 | Cropron-Kroenn 65,0 130,7 1,05
Kunmnuga 70,1 113,8 1,15 | Tuxcu 71,7 128.,7 1,26
3anaaHas 62,9 138.5 1,07 | Tyoii-Xas 62,5 111,2 1,45
3bIpsiHKA 65,8 150,8 0,91 | Ycre-Mas 60,4 134,5 1,00
Komaka 60,2 111,5 1,29 | XatbIpbik-X0OMO 64,0 124,8 1,06
Krocrop (bynyn) 70,6 127,5 1,20 | Yokypuax 70,7 147,9 1,02
Maaxk 67,8 115,5 1,49 | UyneMman 56,8 124,9 0,96
MupHblid 62,5 114,0 1,29 | Yymmypyx 64,2 116,9 1,20
MsHrksipa 68,0 123,0 1,22 | llemaronmsr 66,3 114,3 1,12
Haropnsrit 56,0 124,9 0,97 | Dk 66,0 117,4 1,33
Hiopba 63,3 118,3 1,34 | SlkyTck 62,1 129,5 1,15
ONMSKOH 63,3 143,2 0,98 | Aponsun 67,1 108,5 1,54
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Smano-HeHeuknii aBTOHOMHBIH OKPYT
I'eigosima 70,9 78,5 1,40 | Canexapn 66,6 66,6 1,46
Mappe-Caie 69,7 66,8 1,39 | Ta3oBckmit 67,5 78,8 1,33
Hagpmm 65,6 72,5 1,22 | TamOeit 71,5 71,8 1,14
o. bembrin 73,3 70,7 1,47 | Tapko-Cane 64,9 77,8 1,27
Heina 66,6 73,0 1,46 | Ypenroit 66,0 78,4 1,50
[Momyit 66,0 68,7 1,44 | Xapacassit 71,2 66,9 1,59

MpunoxeHune P

HpoeKTI/IpOBaHI/Ie U IMIPUMEHEHHUE OXJTAKTA0IIUX yCTpOﬁCTB

P.1 CezoHHOzEHCTBYIONME OXJAXKIAIOIINE YCTPOWCTBA WM TePMOCH(OHBI, B KOTOPBIX 3a CYET
IUPKYJISIUY Tasa ((hpeoHa, mporana, aMMHaKa | Jip.) WK XXAJIKOCTU (KepocuHa, aHTU(pH3a, STUICHTIINKONS H
JIp.) OXJaXKIAeTCs OKPYKAIONIMA TPYHT, CIEAYeT MPUMEHSTH JJIsi COXPAaHECHUS MEP3JI0r0 COCTOSHHUS TPYHTOB
OCHOBAHUI MPU CTPOUTENIBCTBE U IKCIUTyaTAIUH, IS TPEANOCTPOSUHOTO 3aMOPAKUBAHUS TPYHTOB OCHOBAHUS,
IUIL TIOBBIILICHWS HECYHIed CHOCOOHOCTH OMNOp JHHEHHBIX COOPY)KEHHH B IUIACTUYHOMEP3NBIX TPYHTaXx,
CO3J/IaHUs JICIOTPYHTOBBIX 3aBEC, BOCCTAHOBJICHHUS HAPYIICHHOTO MPHU AKCIUTyaTallud COOPYKEHHS TEIJIOBOTO
peXuMa IpyHTOB OCHOBaHUS (PYHAAMEHTOB, YIPOLICHUS! KOHCTPYKTUBHBIX PEIICHUH M TEXHOJOTHH HYJIEBOTO
LMKJIa, & TAKXKE IS COKPAICHHUS CPOKOB CTPOUTENIBCTBA U APYrUX Iieied. OxIaxaaonme ycTpoicTBa MOTyT
OBITH BEPTUKAJIIBHBIMHA, TOPU3OHTAJIBHBIMU WJIM HAKIIOHHBIMH C OAHUM HJIN HECKOJIbKUMH KOHACHCATOpaMHu.

P.2 CesoHHOmeWCTBYIONMIEE TAPOXKUIAKOCTHOS OXJIKIAIONIEE YCTPOMCTBO TIPEICTABIsICT COOOM
3aKpPBITYI0 CBEpPXy W CHH3y MeTalIMYecKyio TpyOy, B HmxHerd dactu koTopoi (0,05-0,1 BeICOTBHI TpyOBI)
HaxOAWTCA TIOJ JaBJICHWEM JIETKOKUIAIMAs >KHAKOCTh. K BepxHedl wactu TpyOBl [UIsl  yBENIWYCHHS
3((HEeKTUBHOCTH YCTAaHOBKHA MOKET OBITh IPUCOCIUHEH BBIHOCHOW KOHJIeHcaTop. PaboTa mapoKuUAKOCTHOTO
OXJTAXKIAFOIIEr0 YCTPOHCTBA OCHOBaHA HA KOHBEKIIMU JICTKOKHIISIIEH KUAKOCTH IO/ BIMSIHUEM €CTeCTBEHHON
Pa3HOCTH TEMIEpaTyp OXJIaXJIaeMOT0 MacCHUBa TPYHTa U aTMOC(EPHOTO Bo3ayxa. B 3uMHee Bpems )KUIKOCTh B
HWKHEW YacTH yCTaHOBKH, HAXOJAIICHCS B IPyHTE, UCHAPSAETCS 3a CUET TeIJia, MOCTYHArOIIero M3 TPyHTA.
Hapm KUJKOCTU MOAHMMAIOTCA BBEPX U KOHACHCUPYIOTCA HAa XOJOAHBIX CTCHKAX pr6I)I HJIM B KOHACHCATOPC,
HaxXoOsAMMUXCA BBINIC TMOBECPXHOCTU I'PYHTA, OTAaBas TCILIO B aTMOC(l)pr. KOHZ[CHC&T CTEKACT II0 CTCHKaM
TPyObl B €€ HWXHIOW 4YacTh. B JieTHee Bpems, KOrja TeMIieparypa BO3AyXa BBIINIC, Ye€M TeMIleparypa
MHOTOJIETHEMEP3JIOIO TPYHTA, Tapbl JKUJAKOCTM B BEPXHEM 4YacTH OXJAXIAKIIEro YCTpOiicTBa HeE
KOHJICHCHUPYIOTCS U JICHCTBHE €€ MPEKpaIacTcs.

P.3  Vcrpoiicteo COY  BBIIONHAETCS B COOTBETCTBHH C  IPOEKTOM, pa3pabOTaHHBIM
CIICIMAIM3UPOBAHHON opraHuzainuen. I[IpoekT JoDKeH coAep)KaTh TEIUIOTEXHUYECKUM pacyeT, IUIaH
pacnonoxerns COY, 3HaUeHNE TITyOWHBI 3aJI0KEHHS YCTPONCTB, THIT TETZIOHOCHUTENS U JpyTHe mapaMmeTpsl. B
MPOEKTe JOJDKHBI OBITh YKa3aHbl TpeOOBaHHS 110 OKCIDIyaTallil YCTPOWCTB W MOHHUTOPHHTY 33 WUX
PpaboTOCIIOCOOHOCTBIO, TEMITEPATYPOH OXJIAXKIAEMOTO TPYHTOBOTO MacCHBa, TPEOOBAHHS K KOHTPOIIIO KayecTBa
IIPY U3TOTOBJICHUN YCTPONCTB M yCTAHOBKE B OCHOBAHUE COOPYKEHUSI.

P.4 Bpi0Op KOHCTPYKIIMH OXJIaXJAIOIUX YCTAHOBOK M BCEH 3aMOPaKUBAIOIICH CHCTEMBI B IICJIOM
OnpeacIsACTCd KOHCTPYKTUBHBIMU OCO6CHHOCTHMI/I 3I[aHHI>'I u COOpy)KCHHfI, TEXHOJOIHYE€CKUMHU OCO6GHHOCT$IMI/I
HX CTPOUTCIILCTBA U IKCILITyaTalluK, a TaKXKEC TEMIICPATYPHBIM PEKUMOM I'PDYHTOB.

P.5 YerpotictBo cuctembr COY ciemyeT BEIIOMHAT 10 Hadayia 3uMHEro nepuoja. [lpenmoururensHee
HCIIOJIb30BaTh OXJIAXKIAIOINIUE YCTPOHCTRA, IIOCTABIIEMbIC C 3aBOJIa B TIOJIHON AKCIUTyaTallHOHHON TOTOBHOCTH.
JI.HSI 3alIHUThI YCTpOfICTBa OT KOPPO3UH CICAYET BBIMMOJIHATE AaHTUKOPPO3UOHHOC ITOKPBITHE.

P.6 Ilpu 3amMopaXWBaHWW TPYHTOB OJHOBPEMEHHO C BO3BEICHHEM HAI3EMHON YacTH COOPY KCHHS
3aMOPaKUBAIOIINE KOJIOHKH JOJDKHBI OBITh PACTIONIO0KEHB:

a) TIPM HAJIMYUH CTOJIOYATHIX (YHIAMEHTOB - C IBYX WJIM YETHIPEX CTOPOH (DyHITaMEHTa,

0) IpH HAIMYWH JICHTOYHBIX (YHIAMEHTOB - CUMMETPHUYHO WX IMPOJOIBHOW OCH C IIaroM, paBHBIM
JUAMETPY JIbJIOTPYHTOBOTO IIMIIMHAPA;

B) IIpW HATUYMU CBalfHOrO (PyHAAaMEHTa - YCTaHABIMBAas WCHAPUTENb BO3JIE CBaW WU B TEJE CBad
(xoHCTpYKLHSA - "TepmocBas”).
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Pacuyer riiy0OMHHOTO OXJI2:KA€HUS, 3AMOPAKUBAHUS TPYHTA

Meroanka pacuera paguyca OXNakICHHs, 3aMOPOKUBAHHS IPYHTA r\, M, BOKPYT 3aMOPaKHBAIOMICH

KOJIOHKH OCYIIECTBIISIETCS MO HOMOTpamMmaM. [lisi ompeneneHus pamdyca OXJaXKICHUS, 3aMOPaKUBaHUS
CJIeyeT UCIOIB30BaTh (hOpMyITy

L (P.1)

rer - BHENIHUH paJilyC 3aMOPaXUBAIOIIEH KOJIOHKH, M;
n, - 0e3pa3MepHbIi TapaMeTp, ONpeAesieMbIi 110 HOMOrpaMMe Ha pUcyHke P.1 B 3aBucuMoCTH OT

3HAUYCHUI Oe3pa3MepHBIX mapamMeTpoB b, M, Ha, KOTOPBIC OTIPEACISAIOTCS 10 (POPMyJIaMm:

b=Gfr )R, (P-2)

OXJTXKJCHUC
T,-T
_ Loy
M= T, T, ; (P.3)
M T )iy
- ; (P.4)
rpzl()pdVVw
3aMOpaKUBaAHHUE
_ 7%! 0 bf!
M—M 7 3 (P5)
A Loy m)
A== , (P.6)
rpl()pd,th I/I{ot
rae R - BHYTpEHHEC TCPMHYCCKOC COMNPOTHBICHHE KOIOHKH Teroodmeny, M°-°C/BT,

OTIpENENAEMOE IS TTAPOKUAKOCTHBIX TepMOocH(poHOB Mo hopmyne (P.7), mias BO3AYIIHBIX M PacCONBHBIX
yCTaHOBOK - 110 oopmyne (P.8), mis sxuakocTHbIX TepMocudoHoB - o hopmyrie (P.9);
Ap A, - TCIUIOIPOBOIHOCTD 'PYHTA B MEP3JIOM H TajlOM COCTOSHHSIX, B1/(Mm-°C);

T .- TemMneparypa Hauaa 3aMep3aHus IPYHTa, °C;

T - MaKcHManbHas TEMIIEpaTypa IPYHTa B TBEPAOMEP3/IOM cocTosHuH, °C;

T’ - HavanbHas TEMIIEPATYPA TPYHTA Y NIOJOLIBBI CIIOS C FOAOBEIMU terooboporamu, °C;

T' - cpemmss 1O JUIMHE KOJOHKM Temmeparypa pabodero Ttema, °C, mnpuHHMaemas s

MAPOKUAKOCTHBIX TEPMOCH(OHOB paBHOH CpeAHed 3a mepuol ero paboThl OTPHLATENBLHON TeMIlepaType
HapyxHoro Bozayxa (7. t) mwmnoc 1°C, mast KuAKOCTHBIX TepMocu(oHOB - mimtoc 4°C, s BO3YIIHBIX
air,

ycTaHoBOK - mimtoc 3°C, s paccosibHBIX ycTaHOBOK - paBHoM 7T +1°C (T - TemmepaTypa paccosia B
p p

TIOJAOITCH MarucTpaln);
{, - IPOJIOIDKATENBHOCTD OXJIAKACHNUS, 3aMOPaXUBAHNA, U;

L0 - yIenbHasl Ter1oTa (ha3oBBIX MPEeBpaIeHIH BOIa - JIS] B pacueTe Ha IUHUITY Macchl, 93 BT-9/kT;
Pup Pog - IWIOTHOCTH MEP3IIOTO U TAJIOro FPYHTA B CyXOM COCTOSHMUH, Kr/M° ;

W, - cyMMapHas BIaXHOCTb IPyHTa;
O
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WW - coJiepXaHue He3aMep3Iieil BoAbI pu Temreparype 7' o

L
b
M pé
/.
NEEIW,
/
. M
70 S5
s 55888/
60— 11/ / _//
WS

50 "
\ ] w WL
' H M 40 ultl!//a //}f'{% Ha
ol VI 25 1 /S ls
\ \ i ap ] ///' »?ﬂ z
l\\\ \\\\\\\\\ u AL et
VAN o A A
| \ 151 AL )3.0“ —
\‘ \ \\‘\‘\‘\‘0>L - 10 //A%,-//":: =150 —
Tt e T %% % 4% 5 WA

b -

R, = o5 (D
:L .
R;, o, (P8
— Se + 1
k= 5 a, 19

rae g, - Ko3QUIHCHT Tero00MeHa MEXTy HaPYKHBIM BO3yXOM H TMOBEPXHOCTHIO KOHICHCATOPA

NapOXKHUIKOCTHOTO TepMockdona, Br/(m*-°C), onpeenseMslii 10 JaHHbIM Tabnmiisl P.1;
o, - kod(punmenT TerroooMeHa MexAay pabodMM TEJIOM W BHYTPEHHEH MOBEPXHOCTHIO KOJIOHKH,

IPHHAMAEMBIiT JUTs XKHIKOTO pabodero Tea pasubiM 116 Br/(m*°C), wis razoobpastoro - 25 Br/(m*-°C);

Se’ Sc - IJ1omaan MOBEPXHOCTU UCTIAPUTEIIA U KOHACHCATOPA TepMOCH(l)OHa, Mz.
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Tabnuua P.1 - 3HavyeHun 0, ANA CTanbHbIX rMagkux (ymcnuTtenb) n opebpeHHbIX
(3HameHaTenb) TPy6 KOHAeHcaTopa TepMmocucdoHa

Panuyc TPYGI’;I;OHﬂeHcaTOpa’ Koaddumment rermmoodmena Oy Bt/(M*-°C), pu CKOPOCTH BeTpa, M/C

0 2 4 6 8
17,0 6,9/8,7 21,0/24,4 33,0/37,1 45,0/48,7 55,0/59,2
22,0 6,5/9,2 20,0/24,4 31,0/38,3 42,0/49,9 51,0/60,3
28,5 6,0/11,0 17,0/30,2 29,0/47,6 38,0/61,5 48,0/74,2
36,5 5,3/11,2 16,0/30,2 27,0/47,6 36,0/61,5 44,0/74,2
445 4,9/10,3 15,0/26,7 26,0/41,8 34,0/54,5 41,0/65,0
54,0 4,4/8,2 15,0/23,2 24,0/36,0 31,0/47,6 38,0/56,8
63,5 4,1/11,8 14,0/33,6 23,0/53,4 30,0/68,4 37,0/83,5
73,0 3,6/10,6 14,0/29,0 22,0/45,2 29,0/59,2 36,0/71,9
84,0 3,4/10,0 13,0/25,5 21,0/39,4 28,0/52,2 35,0/62,6

I[J'Iﬂ BO3AYHIHBIX W  PpacCCOJIbHBIX YCTAHOBOK  JOONOJHUTCIIBHO  ONPCACIIACTCA H€O6XO,I[I/IM8JI
HWHTCHCHUBHOCTSD IIOJa4YH (pacxoa) BO3yXa WK paccCoJjia K KOJIOHKEC. Pacuer OCYIICCTBIACTCA 11O (bOpMyJ'Ie

3 1,2'n'r2:-'l L,

G
a.p Cw,b‘AT.tf 7(P10)

rae Gap - HEOOXOIUMBIN PacXoj BO3IyXa WU paccoJa, M3/‘l;

lp - JUTMHA TIOJ3€MHON 9acTH KOJIOHKH, M;

L - xommaecTBo Teruia, 0TBOAMMOIO IPH OXIKICHHH ¥ 3aMOPaKUBAHHIH | M’ TpyHTa, Br-u/M’;

C - 00beMHAs TEIIOEMKOCTh pabodero Teja, IPUHUMAeMas JUIs BO3AyXa paBHOi 0,39 Br-u/(m’-°
W,

C), wist paccona - 957 Br-u/(m’-°C);
AT - pa3HOCTB TeMIIepaTypbl Ha BXOJIEe M BBIXOJIE M3 KOJIOHKH, PUHIMAaeMasi paBHOH /s Bo3ayxa 6°C,
Iu1st paccona 2°C.

Lv= o Par Ww; (P.11)

L=L, p, W . (P.12)

0 Paim o
Heobxoaumast mpoU3BOAUTEIBHOCTD XOJIOAMIbHOM cTanmuu 1, kBT, Beraucsercs mo popmyiie

11=0,0012L - V/tf, (P.13)

rae V - 00beM 0XJIaxIaeMOro, 3aMOPaKUBAEMOTO TPYHTA.

B ciyuae MHOTOCIOWHOTO OCHOBAHHS BCE TPYHTOBBIC XapPaKTCPUCTHKH OCPEIHSIOTCS B HHTEPBAJC
IyOWH OT JHEBHOM MOBEPXHOCTH JO YPOBHS MOTPY)KEHHs 3aMOpakuBaromieil kojgoHkd. OcpeaHeHue
ocyIiecTBisercs mo Gopmyie

|
— 5" Ah
A AN AT)

i=1"%

A:
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re A - ocpeTHeHHOE 3HaYeHHE TPYHTOBOW XapaKTePUCTHKY;
A. - 3HaYEeHUE TPYHTOBOM XapaKTEPUCTHUKH B i-M CIIOE;
1

hi - MOIIHOCTb 1-TO CJIOS;

n - YMUCJIO CJIOCB B UHTCPBAJIC OCPCAHCHUSA.

MpunoxeHune C

Croco0bl ycTpoiicTBa MATHCTPAJIBHBIX TPYOOIPOBOA0B HA MHOT0JIETHEMEP3JIbIX TPYHTAX

C.1 Ilpm

M3BICKAHUSIX TpacC W  TMPOEKTHPOBAHUHU

MarucCTpajibHbIX

TpyOOIIPOBOIOB  TI0

HWH)XEHEPHO-T€OKPHOIOTUIECKUM M TeOMOP(OIOTHIECKUM NPU3HAKAM MECTHOCTh AEJAT Ha YeThIpe TPYIIbI (
Tabnuua C.1). ITo 3TuM mpu3HAKaM MPOTHO3UPYETCS BIMsSHUE OyIyIIero TPyOONpoBOIa Ha OKPYKAOLIYIO
MPUPOAHYIO Cpely, B TOM 4YHCIE€ W Ha MHOTOJIETHEMEp3Jble TPYHTBHI, BBIOMpAcTcs CHOCOO YCTpOWCTBa
Tpy6onpoona (Tabnuua C.2) n Ha3HaYaeTcs ero KCIUTyaTalluOHHBIA PEKUM.

Ta6nuua C.1 - Knaccudukauma MeCTHOCTU NPUMEHUTENIBHO K TpybGonpoBOAHOMY
CtpoutenbctBy
Tun yyactka o XapakTepuCTHUKa MECTHOCTH Bennuuna I'pynna
CJIO)KHOCTH OTHOCHTEIHHOTO MECTHOCTH
CTPOUTEIHCTBA CKaTus
MHOTOJIETHEMEP3JIBIX
TPYHTOB IIpU
OTTaBaHUU
Hopwmanbrbrit XopoIno IpeHupPOBaHHbBIC YIACTKH Teppac u 0,00-0,01 v
TPSIBL, CII0)KEHHBIE MAJIOJIbIUCTHIMHU
CyTIeCSIMHU ¥ TTeCKaMHt, MHOTOJICTHEMEP3ITbIC
TPYHTBI HECITUBAIOIIETOCS THUIIA
Paznuunoro Buaa 00510Ta, KPOBIISL MEP3IIBIX 0,00-0,01 I
nopoJ Tayoxke 8-10 M
CnoxxHbII TyHzpa 1 1ecOTyHIpa, MECTHOCTb IJIOXO 0,01-0,10 II
JPEHUPOBaHa, CJIOXKEHA JThAUCTHIMU
CYTJIMHKaMH M CYTIECSIMH, MEP3JI0Ta
CIIMBAIOILASICS
Oco00 CI0XKHBIH Byrpuctebie 1 tockue TOpHSIHUKA 1 Bbonee 0,1 I

CONUQITIOKITNOHHBIEC CKIIOHBI, TPYHTHI
CUJIbHOJIBUCTBIE, MHOTOJIETHEMEP3IIBbIE
TPYHTBI CIUBAIOLLEr0Cs TUIIA

MpumeyaHwme - YcrpoiicTBo TpyOONpoBOA0B Ha MecTHOCTH | 1 I rpymil BBIOTHSIOT TOIBKO B 3UMHUIN MEPUOJ,
III u IV rpynn - KpyriaioroauyHo.

Ta6bnuua C.2 - Cnoco6bl yCcTpoMCcTBa MaructTparbHbiX TpybonpoBoaoB

Crioco6 ycTpoiicTBa

[IpenmyiiecTBa U HEQOCTATKU

Obnacte NpUMEHEHHUS

I ITox3zemMHsIi criocoO

24.01.2025

IIpeumyiiecTBa: MeHbIIAs
BEPOATHOCTH MOBPEKICHUM;

OTHOCHUTENbHAS CTAOMIBHOCTD
BHEIITHEH CPEbl; TEXHOJIOTHIHOCTh
CTPOUTEIHCTRA.

Henocrarku: orranBanue (wim
MIpOMEp3aHNe) OKPYKAOIIETo IPyHTa
C TOCNIEAYIOIIUMH OCaJIKaMH
(TmydenneM) TpyOOIIpoBOIa;

Cuctema F'APAHT

IV u III rpynnel mectHOCTH. J{i14
XOJIOAHBIX YYaCTKOB BO3MOXKHA U
II rpynina mectHOCTH. [1pHn
TETUIOU30JILUH TPUMEHUMA IS
TEeIUIbIX y4acTKoB Ha Il rpymnme

MECTHOCTH

116




Csoga npasun CI 25.13330.2020 "CHwuI 2.02.04-88 OcHoBaHWA U hyHOAMEHTbI Ha BEHHOMEP3rbIX rpyHTax"

1 — XOMyT JUIs1 KpETIIEHAS
Tpy6omnposojia K aHkepam (OT
BCIUIBITHA); 2 — aHKEp

HEOOXOIMMOCTh pa3paboTKu
MEP3JIBbIX TPYHTOB;
3aTPYAHUTEIBHOCTh HAOIIOACHUS U
pemMoHTa

I ITon3zeMHBIi ciocod ¢
TepMOOX.IIaZII/ITeJ'ISIMI/I

1 — XOMyT aHKEpHOTO

YCTPOMCTRA IS 3aKpeIIeHUs
Ta30TMpPOROJA OT BCIUIBITHS; 2 —
TEPMOOXTIAUTENH; 3 — BEPXHSAA
TpaHuI[a MHOTOJIETHEMEP3IIOTO

IpyHTa

IIpeumyinecrsa: Te Xxe, 4TO U I
crioco0a I, a Takyke BO3MOXKHOCTh
3HAYUTCIBHO YMCHBIHI/ITB ocaakKu
TpyOOoTpoBOaa.

Henocratku: BO3MOXHOCTD
OTTauBaHUA Ha OTACIIBHBIX Yy4acCTKax;
HEO0OXOJMMOCTh pa3paboTKu
MEpP3JBIX TPYHTOB;
3aTPyIHUTEIHFHOCTH HAOIIOACHUS U
pPEMOHTA; HaJ30p 3a
TEPMOOXJIATUTEIIMHU

IT rpymma MECTHOCTH JUIsl TETLIbIX
Y4acTKOB

11T Hazemublii crioco0 ¢
TepMOOXHaZ{I/ITeHHMI/I

[ — HaChINb; 2 — TAJBIH TPYHT
OCHOBAHHS HACBIIH; J —
MEp3JIbIi TPYHT OCHOBAaHUA
HaChIIH; 4 — TEIIOA30IALIAA; J
— TCPMOOXJIAUTCIH

IIpeumyinecrsa: MeHbIIAS
BEPOSITHOCTD [TOBPEXKICHUI;
CTaOMIBHOCTD (OTHOCHTEIBbHAS )
BHEIIHEW CPEeIbl; OTCYTCTBHE
AHKEPHBIX YCTPOICTB;
TE€XHOJIOTHYHOCTh CTPOUTENBCTBA;
MEHbIIHE (TI0 CPABHEHUIO C
MTO/I3€MHO MPOKIIAIKON)
3aTpyAHEHHS pU HaOMIOACHUH U
pEMOHTE.

HenmocraTku: qOIIOIHUTEIBHEIE
HaOIIOICHHSI 32 TEPMOOXJIATUTEITMHU

IT rpymnma MecTHOCTH J1s1
TOpSIYMX YYaCTKOB B KOMOMHAITUH
C TETUIOU30JISILIUEN.

I rpymnma MeCTHOCTH TIpU
XOJOAHBIX y‘laCTKaX C
HpI/IMeHeHI/ICM TCIIJIOU30JIAIUN U
00BaJIOBaHUS

IV HazemHsl1it cioco0 ¢

HCIIOJIb30BAHUEM MCCTHOI'O I'PYHTA

N

1 — xanaBa-pe3eps; 2 —
RBIPABHUBAIOIHNH CIIOH

IIpeumyinecrsa: MeHbIIAs
BEPOSITHOCTD [TOBPEXKICHUI;
CTaOMIBHOCTD (OTHOCHTEIIBbHAS )
BHEIIHEW CPEeIbl; OTCYTCTBHE
AHKEPHBIX YCTPOICTB;
TE€XHOJIOTHYHOCTh CTPOUTENBCTBA;
MEHbIIHE (TI0 CPABHEHUIO C
MTO/I3€MHO MPOKIIAIKON)
3aTpyAHEHHS pU HaOMIOACHUH U
peMOHTE

Henocrarkn: 3Ha4UTEIBHEIN 00BEM
3eMJIISTHBIX paboT

IV u III rpynnsr mectHOCTH. J{11st
XOJIOJHBIX YYaCTKOB 0OBaJIOBaHUE
HeOoOs3aTeNBHO

V HapzeMHslii ciocod ¢ HUBKUMU
ornopaMu

24.01.2025

IIpeumyinecTsa: HCKIOYAETCA
BIIUSTHUE HA Mep3JIble TPYHTHI;
OTMaaeT HeOOXOJUMOCTh

Cuctema F'APAHT

IT rpymnma MecTHOCTH J1s1
ropsiYuX y4acTKOB.

I rpymnmna MECTHOCTHU JJId TCTIIIbIX
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[ — xene300eTOHHAS ILIIUTA,; 2 —
purens; 3 — MEXaHH3M
pEryIMpOBaHHA OIIOD; 4 —
IoayInKa U3 MEIKO3CpHHCTOTO
YILIOTHEHHOI'O IIECKa

pa3pabOTKH MEP3JIbIX TPYHTOB;
JIETKOCTH HAOJIIOIEHU.
Henocratku: 1oporoe u ClI0KHOE
CTPOUTEILCTBO; AOIOJHUTEIbHBIC
METAILIOBIOKEHIUS;, 3HAUNTEIBHBII
00beM paspyIlIeHHIH IPU aBaAPUSIX;
HeCTaOWIIBHOCTh BHEUTHEH CPE/Ibl U
BO3MOXKHOCTB 3aryCcTeHUs HepTH 1
JIPYTHUX BSA3KHUX MPOYKTOB

YYaCTKOB C BEJTMYMHOMN
OTHOCHUTEIHHOTO CYKATHUS
MHOTOJIETHEMEP3JIBIX TPYHTOB
pu ortanBanum 6oiree 0,1

VI HagzeMHbIil cioco0 ¢ BEICOKUMUA
ornopaMu

I — MHAIIOH; 2 — OTOJIOBOK CRAY;
3 —cBau

IIpeumyiiectBa: Te Ke, 4TO U JJIs
crocoba V; He MeIIaeT MUTpaluu
JANKHUX )KUBOTHBIX.

HenocraTku: Te e, 94TO U IJII
crrocob6a V; HeoOX0IUMOCTh
[OTPYKESHHSI OTIOP B MEP3JIbIe
TPYHTHI

I rpynmna MECTHOCTH ISl TOPSIYUX
Y4aCTKOB M IJIA TCIUIBIX YUYAaCTKOB
C BEIMYUHON OTHOCUTEIHHOTO
C)KaTHs MHOTOJIETHEMEP3JIBIX
TPYHTOB IIpY OTTauBaHUH OoJiee
0,1.

Ha nepecedenuu ¢ BogoTOKamu,
JKEJIE3HBIMH U aBTOMOOMIBHBIMHU
JloporamMmu

VI1I Hagzemuslii crioco6 ¢
Ka4yaromnuMHnucCcs OHOpaMI/I

I — tpy6ompoBos; 2 — omopa; 3 —
MO/IBECKA; 4 — IOJKIIAKH H3
OpeBeH

IIpeumyinecrsa: Te ke, 4TO U IS
crnocoba VI; MakcuMaabHO
MpUCHOco0JIeHa K KOMITEHCAIUT
TEeMITepaTypHBIX AehopMaruii Tpyo.
HenmocraTku: Te e, 4TO U JJst
crocoba V

st Tpy©OIIpOBOIOB THAMETPOM
menbIe 400 MM, pacronoKEHHBIX
B CEHiCMHUYECKUX pailoHax

MpumeyaHue - IIpu cooTBETCTBYOIIEM 000CHOBAHHUH JOMYyCKACTCS MPUMEHEHHE PYTUX CIIOCOOOB yCTPOUCTBA

TpyOOTIPOBOIOB.

C.2 IIpu BeIOOpE cnocoOOB ycTpoiicTBa TpyOOIPOBOJOB HEOOXOOMMO YUMTHIBATh MPOCAAKY TPyHTa

IpU OTTaWBaHUM M OOpazoBaHuEe (IPU HAIWYMU BBICOKOJIBAMCTHIX TPYHTOB M JIBJOB) TEpMOKapcTa IpH
MOJ3eMHOM crocobe ycTpoiicTBa ropsuux TpyOompoBonoB Ha rTpyHTax | u Il TumoB mectnoctu. Ilpm
YCTPOHCTBE XOJIOMHBIX TPYOONpOBOAOB B TpyHTOBBIX ycioBusix III m IV THMOB HEOOXOAMMO YYHTHIBATH
BO37IeiicTBHE Ha TPYOOIIPOBOABI CUII MOPO3HOTO ITY4EHHSI.

C.3 Ilpu cnenuanbHOM OOOCHOBaHHH TOJ3EMHBIN MIIM Ha3eMHBIH CIIOCO0 YCTPOHCTBA TPYOOIIPOBOAOB
JIOITYCKAeTCs: Ha CBAasX WJIM C BHIBEIIMBAHHEM (B Ka4eCTBE CTPAaXxOBOYHOTO MEPOIPHATHA) TPyOOIpOBOIOB Ha
Tpocax, NPHUKPEIUIIEMBIX K HEMOIBIKHBIM OIOPHBIM CHCTEMAaM, PACIIONOXKEHHBIM 33 30HOM BO3MOXKHOTO
OTTaWBaHUsI TPYHTOB BOKPYI TpyOOmpoBoxoB. Tpoc CIy>KHT IJii KOHTPOJS OCaloOK TPyOONpOBOAa U IpPH
HEOOXOIUMOCTH €T0 BEIPAaBHUBAHUSL.

C.4 B kauecTtBe Mepbl IPENOTBPALLCHNAS WIN CHWKEHHS OTTaWBaHUS IPYHTa B OCHOBAHUM MOJ3EMHBIX
WIM Ha3eMHBIX TPyOONPOBOIOB CIEAYET MCIOJIB30BATh PEryJMPOBaHKE TEMIIEPATyphl TPAHCIIOPTHPYEMOTO 110
TPyOOITPOBOIY MPOIYKTA.

Bbubauorpadus
24.01.2025
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