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MNpeaucnosue

Uenn n npuHumMnbl ctaHaaptusaumm B Poccuiickont Pepepaummn yctaHoBneHbl PegepanbHbim
3aKOHOM OT 27 aekabpa 2002 r. N 184-d3 "O TexHUYeCKOM peryanmpoBaHun", a npaBuaa paspaboTku -
MocTtaHoBneHnem lMpaButenbcTea Poccuinckon Pegepauum ot 19 Hoabpa 2008 r. N 858 "O nopsgke
pa3paboTKu 1 yTBEpXKAEeHNA CBOAOB npasun”.

CBepneHuna o ceoae npasun

1. UcnonHutenn - HayyHo-UcCCNen0BaTENbCKUM, MPOEKTHO-U3bICKATENbCKMA U KOHCTPYKTOPCKO-
TEXHONOTMYECKUIN UHCTUTYT OCHOBAHMI U MOA3EMHbIX COOPYKeHui um. H.M. TepceBaHOBa - UHCTUTYT
OAO "HUU, "CrpouTtenbcteo" (HUMOCN um. H.M. l'epceBaHoBa).

2. BHeceH TeXxHUYeCcKMM KOMUTETOM Mo cTaHaapTusauum (TK 465) "CtpouTtenbcteo”.

3. MoprotoBneH K yTBEPKAEHMIO [enapTameHTOM  apXMTEKTYypbl, CTPOUTENbCTBA WU
rPagoCTPOUTENIbHON MONUTUKM.

4. YtBepaeH [MMpuKazom MuHUCTEPCTBA pernoHanbHoro passutna Poccuitckon Pepepaunu
(MuHpervoH Poccum) ot 29 gekabps 2011 r. N 622 1 BBeaeH B aenctene ¢ 1 sHeapa 2013 r.

5. 3apeructpmpoBaH ®esepanbHbiM areHTCTBOM MO TEXHUYECKOMY PEryIMPOBaHUIO U METPOIOTUN
(PocctaHgapT). MNepecmoTp CM 25.13330.2010 "CHwuM 2.02.04-88. OcHoBaHWA M ¢dyHOAAMEHTbI Ha
BEYHOMEP3/bIX rPyHTax".

NHpopmauma 06 M3MEHEHUAX K HAaCTOALLLEMY CBOAY NPaBua Ny6ANKyeTcA B eXKero4Ho U3gaBaeMmom
MHOOPMALMOHHOM YyKasaTene "HaumoHanbHble CTaHAapPTbl', @ TEKCT WU3MEHEHMA M MNOMNPaBOK - B
eXXeMecAYHO u3gaBaeMblX MHPOPMALMOHHbLIX YKasaTenax "HauumoHanbHbie cTaHgapTbl'. B ciayyae
nepecmoTpa (3ameHbl) MM OTMEHbI HAaCTOALLEro CBOAa NPaBUA COOTBETCTBYIOLLEE yBegOM/IeHUe byaeT
ony6/IMKOBAHO B EXXEMECAYHO U34aBaeMoM MHPOPMALLMOHHOM YKa3aTese "HaumoHanbHble cTaHgapThbl".
CooTBeTcTBYOWAA MHPOPMALMA, YyBEAOMJEHNE U TEKCTbl Pa3smelLaloTca TakKe B MHPOPMALMOHHOM
cucTeme o6ULEro Nonb3oBaHMA - Ha oduLMaNbHOM caitTe paspaboTtumka (MuHpernoH Poccumn) B cetu



MHTepHeT.
BeeneHune

HacToawmit ceog npaBua ABASETCA aKTyaIM3MpPoOBaHHOM peaakumnen CHul 2.02.04-88 "OcHoBaHusA
N GyHOAMEHTbI HA BEYHOMEP3/bIX FpyHTax". OcHOBaHWEM Ais pa3paboTKM HOPMATUBHOIO AOKYMEHTA
asnseTca dPegepanbHblit 3akoH oT 30 pgekabps 2009 r. N 384-03 "TexHWYecKM pernameHT o
6€30MacHOCTM 34aHWI U COOPYKEHNI",

AKTyanmsauma BbinoaHeHa cotpyaHukamu HUMOCT nm. H.M. l'epceBaHoBa - MHcTUTYTOM AO "HUL,
"Crpoutenbctso" (KaHAMAATLI TexH. Hayk U.B. KonbibuH, O.A. LynsaTtees, A.l'. AneKcees - pyKOBOAUTENN
Tembl; AOKTOpa TexH. HayK b.B. baxonauH, J1.P. CtasHuuep; KaHamaaTel TexH. Hayk: C.I'. bessones, I.U.
BoHpgapeHko, O.H. Ucaes, B.E. KoHalww), MTY nm. M.B. JlomoHocoBa (a-p TexH. Hayk J1.H. Xpyctanes u
[OOKTOpa reon.-muHepan. Hayk U.A. Komapos, /1.T. PomaH) n OAO "dyHaameHTNpoeKT" (KaHA. TeXH. HayK
B.N. AkceHoB u nHKeHep A.B. Mocna).

(8 pea. 3meHeHua N 1, yt8. NMpukazom MuHcTpos Poccumn ot 07.11.2016 N 779/np)

MpumeHeHMe Ha obs3aTenbHOlM ocHoBe pasgena 1 obecneumBaer cobntogeHue TpebosaHwUi
depepanbHoro 3akoHa ot 30.12.2009 N 384-d3 "TexHUYECKMA pernameHT o 6e30MacHOCTM 34aHUIA U

~n

coopykeHuin" (MoctaHoBneHue MNpasuTtenbctea PP o1 26.12.2014 N 1521).

1. O6nactb NnpUMeHeHus

HacToawmin cBog, npaBua pacnpoCTpaHAEeTcA Ha MPOEKTUPOBAHME OCHOBAHWM U GYyHOAAMEHTOB
34aHMA U COOPY)KEHWUW, BO3BOAMMBIX HA TEPPUTOPUM  PACNPOCTPAHEHUS  BEYHOMEP3AbIX
(MmHOroneTHemep3bIX) rPYHTOB.

Hactoawwmi ceoa npasui, kpome 4.1 - 5.7, He pacnpocTpaHseTca Ha NPOEKTUPOBaHNE OCHOBAHUM
TMAPOTEXHUYECKMX COOPYMKEHWUM, 3EeMAAHOTO0 MOJIOTHA aBTOMOOW/IbHBIX W Kele3HbIX A0por,
a3pPOAPOMHbIX MOKPbLITUI U GYHAAMEHTOB MALLMH C ANHAMNYECKMMWN HArpy3Kamu.

2. HopmaTmBHbIe CCbINKK

B HacToAwweM cBoAe NPaBua NpMBEAEHbI CCbIJIKM Ha cneaylolwme HOPMaTUBHbIE AOKYMEHTbI:

CM 14.13330.2011 "CHwuM 11-7-81*. CTpouTenbCcTBO B ceMcmmnyeckux parioHax" (c uameHeHnem N 1)
(8 pea. 3meHeHuna N 1, yts. NMpukazom MuHctpos Poccumn ot 07.11.2016 N 779/np)

CMN 16.13330.2011 "CHwuM 11-23-81* CtanbHble KOHCTPYKUMK" (C nsmeHeHnem N 1)
(ccbinka sBegeHa MameHeHnem N 1, yT8. Mpukaszom MuHctpos Poccuu ot 07.11.2016 N 779/np)

CM 20.13330.2011 "CHu1N 2.01.07-85*. Harpysku n Bo3aeiicteus"

CM 22.13330.2011 "CHu1MN 2.02.01-83*. OcHOBaHWA 34aHNI U COOPYKEHUN"

CMN 24.13330.2011 "CHwuN 2.02.03-85. CBaiHble pyHAaMeEHTbI"

CMN 28.13330.2012 "CHwuM 2.03.11-85. 3awuTa CTPOUTENbHbIX KOHCTPYKUMIA OT Kopposuu" (c
nsmeHenmem N 1)
(8 peq. 3meHeHua N 1, yTB. NMpukazom MuHcTpos Poccum ot 07.11.2016 N 779/np)

CMN 35.13330.2011 "CHwuM 2.05.03-84*. MocTbl 1 Tpy6bI"

CM 36.13330.2012 "CHwM 2.05.06-85*. MaructpasbHble Tpybonposoab!"”

CMN 47.13330.2012 "CHuM 11-02-96. UHKXeHepHble M3bICKAHUA ANnA cTpouTenbcTBa. OCHOBHble
nosoxeHma"

CMN 50.13330.2012 "CHwuMN 23-02-2003. TennoBas 3awuTa 3gaHNRN"

CN 63.13330.2012 "CHwuN 52-01-2003. BeToHHble M Kene3obeToHHble KOHCTPYKUMU. OCHOBHblE
nonoxexua" (c uameHeHnamu N 1, 2)
(8 pea. 3meHeHuna N 1, yt8. NMpukazom MuHcTpos Poccumn ot 07.11.2016 N 779/np)

CM 64.13330.2011 "CHwuI1 11-25-80. lepeBAHHbIE KOHCTPYKUUMK"

CM 116.13330.2012 "CHwmIM 22-02-2003. UHXeHepHas 3almMTa TEPPUTOPUM, 30aHUN N COOPYIKEHUI
OT OMNaCHbIX re01I0rnYecKkmx npoueccoB. OCHOBHbIE NONOXKeHMA"



CM 131.13330.2012 "CHuN 23-01-99. CtpoutensbHas Knmmatonorusa" (c nsmeHeHmem N 2)
(8 pea. 3meHeHua N 1, yts. NMpukazom MuHcTpos Poccumn ot 07.11.2016 N 779/np)

FOCT P 52544-2006 MNpoKaT apmaTypHbI cBapuBaemMblit nepunoamnyeckoro npoouns knaccos A500C
1 B500C ans apMmnpoBaHuUA xKene3obeToHHbIX KOHCTPYKUNMI. TeXHUYECKME YCN0BUA
(ccbinka sBegeHa MameHeHnem N 1, yTB. Mpukaszom MuHcTpos Poccuu ot 07.11.2016 N 779/np)

FOCT P 53582-2009. I'pyHTbl. MeToa onpeaeneHmna CONPOTUBAEHUA CABUTY OTTAaMBAIOLWMX TPYHTOB

Ccbinka uckntoveHa ¢ 8 maa 2017 roga. - MsmeHeHune N 1, ytB. MNMpukazom MuHcTpoa Poccum ot
07.11.2016 N 779/np.

FOCT P 56726-2015 IpyHTbl. MeTog nabopaTopHOro onpeaesieHns yaenbHOW KacaTe/ibHOW CUAbl
MOPO3HOro Ny4yeHus
(ccbinka BeBeaeHa Mamenennem N 1, yTB. Npukasom Muxctpos Poccum ot 07.11.2016 N 779/np)

FOCT 5686-2012. I'pyHTbl. MeToAbl NONEBbLIX UCMbITAHUIN CBAsIMU
(8 peq. 3meHenuna N 1, yte. NMpukazom MuHcTpos Poccumn ot 07.11.2016 N 779/np)

FTOCT 5781-82 Cranb ropsayeKkaTaHas Al apPMUPOBAHMA Kese300eTOHHbIX KOHCTPYKUUNA.
TexHn4yeckune ycnosums
(ccbinka sBegeHa MameHeHnem N 1, yt8. MNMpukaszom MuHctpos Poccum ot 07.11.2016 N 779/np)

FOCT 6727-80 lNpoBONOKa M3 HU3KOYI/IEPOAMUCTON CTa/IM XONOAHOTAHYTAA A4 apMUPOBAHUA
Kene3obeToOHHbIX KOHCTPYKLMI. TexHU4ecKkne ycaosms
(ccbinka sBegeHa MameHeHnem N 1, yt8. Mpukaszom MuHctpos Poccuu ot 07.11.2016 N 779/np)

FOCT 8732-78 Tpybbl cTanbHble 6ecloBHble ropavegedopmmnpoBaHHble. CopTameHT
(ccbinka sBegeHa MameHeHnem N 1, yT8. Mpukaszom MuHcTpos Poccuu ot 07.11.2016 N 779/np)

FOCT 8734-75 Tpybbl cTanbHble 6eclioBHble XonoaHoaepopMmmnpoBaHHble. CopTameHT
(ccbinka sBegeHa MameHeHnem N 1, yT8. Mpukaszom MuHctpos Poccum ot 07.11.2016 N 779/np)

FOCT 12248-2010. MpyHTbl. MeToabl NabopaToOpHOro onpeaeneHna XapakTePUCTUK MPOYHOCTU U
aedopmmnpyemocTtu
(8 peq. N3meHeHua N 1, yTB. NMpukazom MuHcTpos Poccum ot 07.11.2016 N 779/np)

FOCT 13015-2012 Wspenus 6GeToHHble U KenesobeToHHble AnA cTpouTenbctea. Obwue
TEXHUYECKMe TpeboBaHMA. [paBuIa NPUEMKN, MAaPKUMPOBKKU, TPAHCMOPTUPOBAHMA U XPaHEHUS
(ccbinka BeeaeHa Mamenernnem N 1, yTB. Npukasom MuHctpos Poccum ot 07.11.2016 N 779/np)

FOCT 19281-2014 MNpoKaT NoBbILEeHHOM TOY4HOCTU. ObLLMe TEXHMYECKNE YCNOBUA
(ccbinka eBeaeHa Mamenernnem N 1, yTB. Npukasom MuHctpos Poccum ot 07.11.2016 N 779/np)

FOCT 19912-2012. lpyHTbl. MeToAbl NONEBbLIX WCMbITAHUA CTaTUYECKUM U  AUHAMUYECKUM
30HAMpPOBaHNEM
(8 pea. 3ameHeHuna N 1, yt8. NMpukazom MuHcTpos Poccumn ot 07.11.2016 N 779/np)

FOCT 20276-2012. TpyHTbl. MeToabl NONEBOro onpegeneHUA XapaKTepUCTUK MPOYHOCTM U
aedbopmmpyemoctm
(8 pea. 3meHeHuna N 1, yt8. NMpukazom MuHctpos Poccumn ot 07.11.2016 N 779/np)

FOCT 20295-85 Tpybbl CTanbHble CBapHble ANA MarMcTpasbHbiX rasoHedTenpoBoaoB. TeXHUYecKue
ycnosus
(ccbinka sBegeHa MameHeHnem N 1, yT8. Mpukaszom MuHctpos Poccuu ot 07.11.2016 N 779/np)

FOCT 20522-2012. I'pyHTbl. MeToapbl CTaTUCTUYECKOW 06PabOoTKKN pe3ynbTaToB UCMbITaHWNA
(8 pea. 3meHeHuna N 1, yts. NMpukazom MuHcTpos Poccumn ot 07.11.2016 N 779/np)

Ccbinka nckntoveHa ¢ 8 maa 2017 roga. - smeHeHnune N 1, ytB. MNMpukazom MuHcTpoa Poccum ot
07.11.2016 N 779/np.

FOCT 24846-2012. I'pyHTbl. MeToabl M3mepeHua gedpopmaLmili OCHOBAHWNIN 34aHUIN U COOPYHKEHUM
(8 peq. 3meHeHua N 1, yTB. NMpukazom MuHcTpos Poccum ot 07.11.2016 N 779/np)

FOCT 24847-81. TpyHTbl. MeTog, onpeaeneHma raybuHbl C€30HHOIro NPOMepP3aHms

FOCT 25100-2011. M'pyHTbl. Knaccuomkauma
(8 peq. 3meHenuna N 1, ytB. NMpukazom MuHctpos Poccumn ot 07.11.2016 N 779/np)

FOCT 25358-2012. I'pyHTbl. MeTo4 NONEeBOro onpegeneHmna TemnepaTypbl
(8 peq. 3meHenuna N 1, ytB. NMpukazom MuHctpos Poccumn ot 07.11.2016 N 779/np)

FOCT 26262-2014. I'pyHTbl. MeToabl NoNeBoOro onpeaeneHus rnybuHbl CE30HHOIO OTTanBaHuUA
(8 pea. 3meHeHuma N 1, yte. NMpukazom MuHctpos Poccumn ot 07.11.2016 N 779/np)

FOCT 27217-2012. I'pyHTbl. MeTo4 NONEBOro onpeaeneHuna yaenbHblX KacaTebHbIX CU MOPO3HOMO



ny4yeHuns
(8 pea. 3meHeHua N 1, yts. NMpukazom MuHcTpos Poccumn ot 07.11.2016 N 779/np)

FOCT 27751-2014 HageHOCTb CTPOUTENbHbIX KOHCTPYKLMA M OCHOBaHMM. OCHOBHbIE NONOXKEHUSA
(ccbinka sBegeHa MameHeHunem N 1, yTB. Mpukaszom MuHcTpos Poccuu ot 07.11.2016 N 779/np)

FOCT 27772-2015 MpokaT gnsa CTPOUTENbHbIX CTafbHbIX KOHCTPYKUMiA. Oblime TexHudyeckue
ycnosus
(ccbinka sBegeHa MameHeHunem N 1, yTB. Mpukaszom MuHcTpos Poccum ot 07.11.2016 N 779/np)

FOCT 28622-2012. I'pyHTbl. MeToa nabopaTopHOro onpeaeseHmsa cTeneHm NyYnHUCTOCTH
(8 peq. 3meHenuna N 1, yte. NMpukazom MuHcTpos Poccumn ot 07.11.2016 N 779/np)

FOCT 30416-2012. I'pyHTbI. JTabopaTopHblie UcnbiTaHMA. ObLmMe NOoKEHUA
(8 peq. 3meHenuma N 1, ytB. NMpukazom MuHcTpos Poccumn ot 07.11.2016 N 779/np)

FOCT 30672-2012. I'pyHTbI. MoneBble ncnbiTaHuA. ObuMe NONOXKEHUSA
(8 peq. 3meHenua N 1, ytB. NMpukazom MuHctpos Poccumn ot 07.11.2016 N 779/np)

MpumedaHme. Mpu NONb30BAHUM HACTOAWMM CBOAOM MpaBuAa LenecoobpasHoO NpPoBepuUTb
OeNCTBME CCbIIOYHbIX CTaHAAPTOB M KaaccuduKaTopoB B MHPOPMAUMOHHOM cucTemMe obuiero
Nonb3oBaHMA - Ha oduuManbHOM CcalTe HaUMOHa/lbHOro opraHa Poccuiickoit ®Pepgepaumm no
CTaHfAapTM3aumMm B cetu WHTEpHET WMAW MO eXKerogHo wu3gaBaemomy YyKasaTento "HauuoHanbHble
cTaHaapTbl", KOTOPbIM 0NY6ANKOBAH MO COCTOAHMIO HA 1 AHBapPA TEKYLLEro roga, U No COOTBETCTBYOLUM
eKeMecsaYyHo M34aBaembiM MHGOPMALMOHHBIM YKasaTenam, onyb/MKOBaHHbIM B TeKyluem rogy. Ecau
CCbINOYHbIA AOKYMEHT 3aMeHeH (M3MeHeH), TO NPWU NOIb30BAHUW HACTOALWMM CBOLOM NpPaBwuAa cieayet
PYKOBOACTBOBATLCA 3aMEHEHHbBIM (M3MEHEHHbIM) AOKYMEHTOM. ECAIM CCbIIOYHBIA JOKYMEHT OTMEHEH
6e3 3aMeHbl, TO NOJI0XKEHUE, B KOTOPOM AaHa CCbI/IKA HA HEro, NPUMEHAETCA B YaCTW, He 3aTparvBatoLLel
3TY CCbINIKY.

3. TepMuHbI 1 onpeaeneHuns
OnpeaeneHuns oCHOBHbIX TEPMMHOB NpusBeaeHbl B MpunoxeHun A,
4. Obwume NonoxeHus

4.1. OcHOBaHMA M OYyHAAMEHTbl 343aHUI U COOpYKeHui <1>, BO3BOAMMBIX HA TEpPPUTOPUM
pacnpocTpaHeHMA MHOrO/IETHEMEP3/bIX TPYHTOB, C/AeAyeT MPOeKTUPOBaTb Ha OCHOBE pe3y/bTaToB
cneumanbHbIX MHXEHEPHO-Te0I0rMYECKMX U3bICKAHWIA, BKIKOYAIOLWMX CNeLnabHble reoKpuoiormyeckue
N TMOPOreonorMyeckne MU3bICKaHWA C YYETOM KOHCTPYKTUBHBIX WM TEXHONOTMYECKUX OCOobeHHOoCTel
NPOEKTUPYEMbBIX  COOPYMKEHWI, UMX  TENJIOBOFO M MEXaHUYECKOro  B3aMMOAEWCTBUSA €
MHOTO/IETHEMEP3/IbIMM TPYHTAaMM OCHOBAHWI M BO3MOXHbIX U3MEHEHWIA FeOKPUOOTMYECKUX YCI0BUI B
pe3ynbTaTe CTPOUTE/NIbCTBA M IKCMJIYaTaLMMN COOPYKEHUI U OCBOEHUA TEPPUTOPUM, YCTaHABIMBAEMbIX NO
OAHHbIM UHXKEHEPHbIX U3bICKaHUI M TENIOTEXHUYECKMUX PAaCYETOB OCHOBAHMIA.

<1> [lanee BMecTO TepmMMHa "34aHMA U coopy:KeHus" ncnonbyetca TepmMUH "coopykeHus", B
YMCO KOTOPBIX BXOAAT TaK:Ke NOA3EMHbIE COOPYHKEHMA.

MNpumeHeHne Ha ob6s3aTenbHOM OcHoBe nyHKTOB 4.2, 4.4, 4.5 obecneunBaeT cobalogeHue
TpeboBaHUit PegepanbHoro 3akoHa ot 30.12.2009 N 384-d3 "TexHUYECKUIN pernameHT o 6esonacHoCcTH
34aHuI 1 coopykeHnin" (MoctaHoBneHme Mpasutenbctea PP o1 26.12.2014 N 1521).

4.2. WcxoaHble OaHHble ANSA MPOEKTUPOBAHUA AO/KHbI NPEeAOCTaBAATLCA B HEO6XO4MMOM U
[oCTaToOYHOM ob6beme, perncTpmpoBaTbCA M MHTEPNPETUPOBATLCA CheuuanucTamu, obnagatowmmm
COOTBETCTBYIOLWEN KBaIMPUKaLMEN M OMNbITOM.

(s pea. 3meHeHuna N 1, yt. NMpukazom MuHcTpos Poccumn ot 07.11.2016 N 779/np)

MpoeKTpoBaHMe [OJIKHO BbINOMHATLCA  KBAaMPUUMPOBAHHBIM  NMEPCOHANOM, WMEIOLLUM
COOTBETCTBYHOLLMIA OMbIT MPOEKTUPOBAHMNA U CTPOUTENbCTBA HA MHOTO/IETHEMEP3/IbIX FPYHTaxX. Mpu aTom
OOJIKHbI 6bITb 0becrneyeHbl KOOPAUHALMA U CBA3b MEXAY HUMM U CMeuMasMCcTamm No UHKEHEePHbIM
M3bICKAHMAM.



Ncnonbsyemble MmaTepuansl U U3LeNNA  OOJKHbI  YAOBNETBOPATb TpeboBaHMAM CceBepHOWN
CTPOUTENbHO-KAUMATUYECKOM 30HbI.

(8 pea. 3meHeHuna N 1, yts. NMpukazom MuHcTpos Poccumn ot 07.11.2016 N 779/np)

A63al, MckatoveH ¢ 8 mas 2017 ropa. - MameHeHne N 1, ytB. Mpukazom MwuHcTpos Poccum ot
07.11.2016 N 779/np.

MpyY NPOEKTUPOBAHUM OCHOBaHUMA M GYHAAMEHTOB Ha MHOrOJIETHEMEP3/bIX FPYHTAxX cneayet
YUYMTbIBATb MECTHbIE YC/I0BMA CTPOUTENbCTBA, TpeboBaHMA K OXpaHe OKpy:Kaloliel cpenbl, a TaKkKe
UMEILLMIACA OMbIT MPOEKTUPOBAHUA, CTPOUTENLCTBA M 3IKCMAyaTaLMU COOPYKEHUW B aHANOTMYHbIX
YC/IOBUSAX.

Bbibop cTpouTeNbHbIX MOLWAA0K U MPOEKTHLIX PELIEHU OCHOBaHMN U yHAAMEHTOB cieayeT
NPOn3BOANTb HAa OCHOBAHMUMN TEXHUKO-3KOHOMMWYECKOTO CPaBHEHMA BO3MOKHbIX BAPMAHTOB C OLEHKOM NX
no NpuBeAEeHHbIM 3aTPaTaM C Y4€TOM HAZEKHOCTU.

He ponyckaeTcA WMCNO/b30BaHWME BOCCTAHOB/IEHHbLIX CTaslbHbIX TPYy6 W ApyrMx ObiBLWUKMX B
ynotpebaeHnn BUAOB METANNOKOHCTPYKLUMU MPU MPOEKTUPOBAHMM U CTPOUTENBCTBE 343HUN WU
COOPYKEHUIM C HOPMAJIbHBIM M NOBbILEHHbBIM YPOBHEM OTBETCTBEHHOCTM, A TaKXKe NPU CTPOUTENLCTBE U
3KcnyaTaumm ocob0o onacHbIX, TEXHUYECKM CAOMKHbIX U YHUKaNbHbIX 06 bEKTOB.

(ab3au, BBegeH M3meHeHunem N 1, yt8. Mpukaszom MuHctposa Poccun o1 07.11.2016 N 779/np)

TexHMYecKkoe ob6CNyKMBAHNE COOPYKEHWUA MPU IKCNAYATALUM U CBA3AHHBIX C HUM MHMKEHEPHbIX
CUCTEM [OJIKHO CTPOro BbIMNONHATLCA M 0becrneymBaTb ero 6€30MacHOCTb M paboyee COCTOAHME HA BECH
CPOK 3KcnayaTauum.

(ab3au, BBegeH M3meHeHnem N 1, yt8. Mpunkaszom MuHctpoa Poccun o1 07.11.2016 N 779/np)

4.3. UHKeHepHble M3bICKaHMA ANA CTPOUTENIbCTBA Ha MHOFONETHEMEP3AbIX TPYHTaX HAANEXWUT
nposoAnTb B cooTBeTcTBUM ¢ ClM 47.13330 1 gpyrMumm HOPMaTUBHLIMU AOKYMEHTAMWN NO MHMKEHEPHbIM
U3bICKAHMAM U UCCNEA0BAHUAM FPYHTOB A/1A CTPOUTENbCTBA. TpeboBaHMA K MHXKEHEPHLIM U3bICKAHUAM
Ha MHOrosIeTHEMEP3/1bIX FPYHTaxX NpUBeAEHbI TakKe B [3].

MpoeKkTMpoBaHMe OCHOBAHWI 6e3 AOCTAaTOMHOTO WMHMKEHEPHO-TeoN0rMyeckoro obocHOBaHUA He
AonycKaeTca.

4.4. Mpwn BO3BELEHMWN HOBOIrO OOBEKTA WAM PEKOHCTPYKLUMMU CYLLECTBYIOWEro COOPYXKEHWUs Ha
3aCTPOEHHON TEPPUTOPUN HEOBXOAMMO YYMTbIBAaTb €ro BO3LENCTBME Ha OKPYXKAlOLWYK 3aCTPOMKY C
LEe/Iblo COXPAaHEHMA PaCcYeTHOro TEMNEPATYPHOTO perKMmMma MHOTroNEeTHEMEP3/IbIX FPYHTOB NPUIEratoLmnX
TEPPUTOPUI M NpeaoTBPaALLEHMA HEAOMYCTUMbIX AedOpPMaLNiA CYLLECTBYHOLLMX COOPYKEHUN.

4.5. CooTBETCTBME COCTOAHWUA FPYHTOB OCHOBaHMA U GYHOAMEHTOB NPOEKTHbIM TPeboBaHUAM Mpu
cavye COOpPYXKEHWA B IKCNAyaTaUMIO [OMKHO ObiTb NOATBEPXKAEHO pe3ynbTaTaMu  HaTypPHbIX
HabnlAeHU WMAM  UCMbITaHWUWA, BLINOAHEHHbBIX B MEpUos CTPOUTENbCTBA COFMNACHO PerfameHTy
reoTeEXHNYECKOro MOHUTOPUHTa.

(8 pea. 3meHeHma N 1, yte. NMpukazom MuHcTpos Poccumn ot 07.11.2016 N 779/np)

4.6. MNpyn NPOEKTUPOBAHUN OCHOBAHWNI N PYyHAAMEHTOB YHUKA/IbHbIX 34aHNIM U COOPYKEHWUN UK UX
PEKOHCTPYKLUMM, @ TaKKe COOPYXKEHWM MNOBbIWEHHOrO YPOBHA OTBETCTBEHHOCTW, B TOM u4ucCne
PEKOHCTPYMPYEMBIX B YC/NOBUAX OKPY)KalOLWE 3acTpolriKM, HeobxoguMmo npeaycmaTpuBaTb HayyHO-
TEXHUYECKOE COMPOBOXAEHME CTPOUTENLCTBA.

(8 pea. 3meHeHua N 1, yts. NMpukazom MuHctpos Poccumn ot 07.11.2016 N 779/np)

HayyHo-TeXHMYeCcKoe COMPOBOXAEHME npeAacTaBnseT Ccoboi Komnnekc paboT  HayyHo-
aHaNNTUYECKOro, MeTogM4Yeckoro, MHGOPMaLMOHHOTO, SKCMEPTHO-KOHTPO/ILHOIO M OpraHM3aLuoHHOro
XapaKTepa, OCYLLEeCTBASEMbIX B MPOLLECCE M3bICKaHUM, NPOEKTUPOBAHWUA U CTPOUTENBLCTBA B LENAX
obecneyeHUsa HafEeXKHOCTU COOPYKEHWUIN C yYETOM NPUMEHEHUA HECTAHAAPTHbIX PacYeTHbIX METOLOB,
KOHCTPYKTUBHbIX M TEXHONIOTUYECKUX PELIEHWA.

4.7. CoctaB paboT N0 Hay4yHO-TEXHUYECKOMY COMPOBOMKAEHUIO WHMKEHEPHbIX W3bICKAHUN,
NPOEKTUPOBAHMNS N CTPOUTENBLCTBA OCHOBAHUM U PyHLAMEHTOB AOJIKEH ONpPesensATbCA reHepanbHbIiM
NPOEKTUPOBLLMKOM U COMNacoBbIBAaTbCA 3aKa3uMKOM CTpouTenbctBa. B coctaB paboT HayyHo-
TEXHMYECKOrO COMPOBOXKAEHMA CneayeT BKAOYATh:

pa3paboTKy peKomeHZauui K Nporpamme  WHXKEHEPHO-TEOJIOTMYECKMX W UHXKEHEpHOo-
3KOJ/IOTMYECKMX U3bICKaHUI;

OLLEHKY M aHaNM3 MaTeEPMANOB UHKEHEPHbIX U3bICKaHW;

pa3paboTKy HecTaHAAPTHbIX METOA0B pacyeTa M aHaNU3a;



NPOrHO3 COCTOAHMA OCHOBaHMIA U GYHOAMEHTOB MNPOEKTUPYEMOro O6BEKTA C y4eToM BCEX
BO3MOXKHbIX BU0B BO34eNCTBUN;

NPOrHO3 B/MAHMA CTPOUTENbCTBA Ha OKPYMXKalOWy0 3acTPOKKy, TeosIorMyeckyo cpeay M
3KO/IOrMYecKyto 06CTaHOBKY;

pa3paboTKy pernameHTa reoTeEXHUYECKOTo N 3KONOTMMYECKOro MOHUTOPUHSa;

pa3paboTKy TEXHONOrMYECKMX PErTaMEHTOB Ha CneuunasbHble BUAbl paborT;

BbINO/IHEHWE OMbITHO-UCCNEA0BATENbCKUX U KOHCTPYKTOPCKMX paboT;

0606LeHNe M aHaNN3 Pe3yNbTaToB BCEX BUAOB re0TEXHUYECKOrO MOHUTOPUHTA, UX COMOCTaB/IeHUE
C pesy/ibTaTamMu NPOrHo3a;

onepaTMBHYIO pPa3paboTKy peKoMeHAaUMA WA  KOPPEKTUPOBKY MPOEKTHbIX pPELIeHUn Ha
OCHOBAHUM [OAHHbIX TEOTEXHUYECKOTO MOHUTOPUHIA MPWU BbIABJIEHUN OTKAOHEHWUIN OT pe3ynbTaToB
nporHosa.

5. XapaKTepuUCTUKN MHOTONIeTHEMEP3/IbIX TPYHTOB OCHOBAaHMWA

5.1. NMopgpasaeneHne U HauMeHoBaHWE Pa3HOBUAHOCTEN MHOrOJIETHEMEP3/bIX TPYHTOB cneayeT
npoussoanTb B cooTBeTcTBUM ¢ FTOCT 25100 ¢ yueTom ocobeHHocTeN X GU3NKO-MEXaHNYECKUX CBOMCTB
KaK OCHOBAHUI COOPYHKEHUN.

5.2. Mo ocobeHHOCTAM GUINKO-MEXAHUYECKUX CBOWCTB CPeay MHOrosIeTHEMEP3/bIX FPYHTOB
OOJ/KHbI  BblAENATBCA CUBHONBAMUCTbIE, 3acO/IeHHble W 3aTOPPOBaHHbIE TPYHTbI, WCMNO/b30BaHME
KOTOPbIX B Ka4ecTBe OCHOBAHWI COOPYKEHUW PErNaMEHTUPYETCA AOMONHUTENbHbIMU TpeboBaHMAMM,
npeaycMoTpeHHbIMM pasgenamm 8, 9 u 10, a Takxe TBepAoOMep3nble, MNNACTUYHO-MeEP3/ble U
Cbiny4yemep3ible rpyHTbl, BblAENAEMbIe COrIacHo 5.3.

5.3. NoapasgeneHuve rpyHTOB Ha TBEPAOMEP3/ble, NAACTUYHO-MepP3/ible U CbilydYemep3/ible Npu
NPOEKTUPOBaHMM OCHOBAHUN U GYHAAMEHTOB cneayeT NpPou3BOAUTb B 3aBUCMMOCTM OT WX COCTABa,
TemnepaTtypbl M cTeneHu BAarKHoctu B cootsetcTBuM ¢ TOCT 25100 c yyeTom CHMMAEMOoCTM nog
HarpysKou.

K TBEpOOMEP3/bIM CneayeT OTHOCUMTb MPAKTUYECKM HECHKMMAEMble TPYHTbl C KOo3dduUuMeHToM

-1
CKMmaemoctn 1, <0,01 MIIa™, k nnactuuHo-Mep3bIM - FPYHTbI C KOIGOGULMEHTOM CHUMAEMOCTH

m,>0,01 MITa™".

5.4. Heobxogumble Agns pacyeTa OCHOBaHWM U GyHOAAMEHTOB ¢uU3MYeckMe U aedopmMaLMOHHO-
NPOYHOCTHbIE XapPaKTEPUCTUKU MHOTONETHEMEP3/bIX FPYHTOB HAANEXKUT ONpPeaenaTe Ha OCHOBaHUM UX
HenocpeACTBEHHbIX MOAEBbLIX AN NabOPaATOPHbIX UCMbITAHUIA.

MprmeHeHMe Ha 0bA3aTenbHOW OCHOBE NYyHKTOB 5.5, 5.8 obecneunBaeT cobntogeHne TpeboBaHMi
depepanbHoro 3akoHa ot 30.12.2009 N 384-d3 "TexHUYECKUA pernameHT o 6e30MacHOCTM 34aHUIA U
coopykeHui" (MoctaHoBneHue MNpasuTenbctea PO o1 26.12.2014 N 1521).

5.5. B coctaB onpegensembiX SAs pacyeta MHOroNeTHEMEpP3/bIX OCHOBAaHWN PUINYECKMX U
MEXaHNYECKUX XapaKTEPUCTUK TFPYHTOB MOMMMO XapaKTepUCTMK, npeaycmoTtpeHHbix CI 22.13330
OOJ/IKHbI AONO/IHUTENbHO BXOAUTb:

(8 pea. 3meHeHuma N 1, yt8. NMpukazom MuHctpos Poccum ot 07.11.2016 N 779/np)

a) dusmyeckme n TEnNoPU3MYECKME XaPaKTEPUCTUKU Mep3J/biX FPYHTOB, onpegefisemble B
cooTBeTcTBUM C [NpnnoxeHunem b;

6) AedopMaLMOHHbIE U MPOYHOCTHbIE XapPaKTEPUCTUKN FPYHTOB A5 pacyeTa Mep3/biX OCHOBAHUM

no Aedopmaunam n Hecywen cnocobHOCTU: KOIGPULIMEHT CHUMAEMOCTU MeP3NIOro rpyHTa M1, uam
moaynb aedopmaumm E; (7.2.16), pacyeTHoe passieHne R M COMPOTMBAEHME MEP3OT0 TPyHTa MK

rPYHTOBOro pacTBopa CABUIY MO NOBEPXHOCTU CMEP3aHUA Raf m R, , conpotusnenue casury nbaa no

MOBEPXHOCTW CMEP3aHWA C FPYHTOM UK rpyHTOBbIM pacTeopom R, (7.2.3), conpoTusneHre mep3snoro

rPYHTa NOA, HUXHUM KOHLOM R; M No 60KOBOI NOBEPXHOCTU cMep3aHUsA Ras, paccuMTaHHble MO AaHHbIM
CTaTMYECKOro 30HAMPOBAHUSA B C/Ty4ae ero BbiNOJIHEHUS;



(8 pea. 3meHeHua N 1, yts. NMpukazom MuHcTpos Poccumn ot 07.11.2016 N 779/np)
B) LedOopMaLMOHHbIE XapPaKTEPUCTUKU TPYHTOB A/1A pacyeTa OTTaMBalOWEro OCHOBaHMA Mo

nedopmaumam: koapduumenTsl oTTansaHua A, n ckMMaemocTv npu oTTansaHumn M1, rpyHTa (7.3.8);
(8 pea. 3meHeHma N 1, yt8. NMpukazom MuHctpos Poccumn ot 07.11.2016 N 779/np)

I') NMPOYHOCTHbIE XapPaKTEPUCTUKU ONA MEP3/IbIX TPYHTOB U UX KOHTAKTOB CL n (DL onpenenAarTca

no pe3ynbTatamM OJUTENTIbHbIX NCNbITaHUR, Csh n (Dsh - N0 pe3ynbTaTaM HEKOHCOIMAUPOBAHHO-

HeAPEeHUPOBAHHOIO U KOHCONNMANPOBAHHO-HEAPEHUPOBAHHOIO CPE3a OTTAMBAIOLLETO FPYHTA;
(8 pea. 3meHenuma N 1, yte. NMpukazom MuHctpos Poccum ot 07.11.2016 N 779/np)

) XapaKTEPUCTUKN FPYHTOB C/I0St CE30HHOMO NPOMEP3aHUA-OTTauBaHUA A4 pacyeTa OCHOBAHWUM U
dyHOAAMEHTOB Ha BO3AEWCTBME CUA MOPO3HOrO nydeHus rpyHToB (7.4.3 u 7.4.6): oTHOCUTeNbHas

AepOpMaLMA MOPO3HOTO NyYeHUs € 4 , PacyeTHan yAe/bHasA KacaTeNbHas cuna nyvenus 7, v yaenbHoe

HOpPMasbHOE [aB/ieHWe MyYeHWs PyHTa Ha nojowsy dyHAameHTa P, a TaKKe XapakTepuCTUKM

Mep3/blX FPYHTOB A/1A pacyeTa OCHOBaHMUIA Ha TOPWU30OHTa/IbHble CTAaTUYECKME W CecMUYecKue
Bo3gelictemA (11.5 1 11.6).

Mpyn HeobxoAMMOCTM cnepyeT onpeaensatb W APYrMe XapaKTepUCTUKM Mep3/biX TPYHTOB,
XapaKTepusytolime 0CObeHHOCTU UX COCTOSHUA AN B3anmMoaencTeuns ¢ dyHaameHTamm (BUA, KPUOTEHHOM

TEKCTYp®bI, K03¢¢MLJ,MEHT BA3KOCTU 7] , 3KBUBaANEHTHOe cuenneHue C CKOPOCTb BA3KOMN/1aCTUYECKOro

eq ’
TeuyeHuA baa V;, OTHoCUTeNbHaA AedopMaLMA MOPO3HOTO MyYeHNs, HOPMasIbHbIE U KacaTesibHble CUAbI

MOPO3HOro ny4yeHuA, ygenbHoe oTpuLaTesIbHOE TPEHNE OTTAUBAKOLWEIO rPyHTa Ha 60KoBOW NOBEPXHOCTU

f, mrt.n).

5.6. HopmaTuBHbIe 3HAaYEeHUA XapPaKTEPUCTUK FPYHTa CAeayeT yCTaHaBANBATb ANA BblAENEHHbIX NPU
M3bICKAHUAX UHXXEHEPHO-TEONIOTMYECKMUX 3/IEMEHTOB Ha OCHOBAHWW CTATUCTMYECKON 06paboTku
pe3y/ibTaTOB 3KCMEPUMEHTA/IbHbIX ONpPeaeieHNI C y4eTOM NpPeayCcCMOTPEHHOTO NPOEKTOM COCTOAHUA U
TemMnepaTypbl FPYHTOB OCHOBAHMA.

(8 pea. 3meHeHua N 1, yt. NMpukazom MuHctpos Poccumn ot 07.11.2016 N 779/np)

5.7. PacyeTHble 3HaYeHUA XapaKTEePUCTUK TPyHTa onpeaenatnTca no popmyne

X=X,17,(5.1)

roe ¥ v ), - COOTBETCTBEHHO pacyeTHOe M HOPMaTMBHOE 3HaYeHUA AaHHOM XapaKTePUCTUKM;
Ve - KO3pDMUMEHT HAZEKHOCTU MO FPYHTY, onpeaensiemblii COrlacHO yKasaHuam 5.8.

5.8. KoadpdpuumeHT HageKHOCTU MO TPyHTY Y, onpejenaetca B COOTBETCTBUU C FOCT 20522 ¢

yyeTom BUAa (HasHauyeHus) onpeaensemoli pacyeTHOM XapaKTepPUCTUKK, COCTOSIHUA FPYHTOB B OCHOBaHUK
COOPYKEHMUA U J,O0BEPUTENIbHON BEPOATHOCTUN O .

Mpu onpeneneHnn pacyeTHbIX 3HaYeHU AedPOPMALMOHHLIX M MPOYHOCTHbLIX XapaKTePUCTUK
rPYHTOB, WMCMONb3yEeMbIX B KayecTBe OCHOBAHMA B MEP3/IOM COCTOAHUM (NpuHUMN 1), KoabPUuMeHT

HAZLe)KHOCTW MO TPYHTY }, YCTAHABAWBAETCA NPU [LOBEPUTE/IbHOM BEPOATHOCTU (L, MPUHUMAEMON

pasHow 0,85, a 419 OCHOBAHWIA ONOP MOCTOB M IMHWUIA 3neKTponepeaadn - 0,9.
(8 pea. 3meHeHua N 1, yts. NMpukazom MuHctpos Poccumn ot 07.11.2016 N 779/np)

Mpu onpeaeneHnn pacyeTHbIX 3HAYeHUH AedPOPMALMOHHBLIX M MNPOYHOCTHbLIX XaPaKTEPUCTUK
rPYHTOB, MCNO/Ib3YEMbIX B Ka4eCTBE OCHOBAHMWA B OTTAMBAIOLLEM MW OTTAAHHOM COCTOAHMM (NpuHLMN 1),

KO3GOULMEHT HAAEKHOCTU MO FPYHTY ¥, CNefyeT yCTaHaB/IMBaTb:

a) Ana pacyeta OTTaMBaloWMX OCHOBaHWI Mo AedopmaumaM C YYEeTOM COBMECTHOM paboThbl
coopyKeHua (pyHaameHToB) n aedopmmnpyemoro ocHoBaHusA (7.3.5) - npu AoBepUTENbHON BEPOATHOCTHU
O/ , NPUHMUMAEMOW B COOTBETCTBUM C HOPMAMM NMPOEKTUPOBAHUSA KOHCTPYKLMI COOPYKEHUS, HO HE MeHee
0,95;

(8 pea. 3meHeHuma N 1, yt8. NMpukazom MuHctpos Poccumn ot 07.11.2016 N 779/np)



6) 4na pacyeTa OTTAMBAOWMX OCHOBaHWI no gedopmaumsm 6e3 yyeTa COBMECTHOM paboThbl
OCHOBAHMA U coopyKeHua (7.3.4), a TaKXkKe Npu npeaBapuTeslbHOM OTTauBaHUK rpyHToB (7.3.10) - npu
[0BEPUTENIBHON BEPOATHOCTM O , NpUHUMaemon cornacHo Cl 22.13330.

Mpu onpeaeneHmMm pacyeTHbIX 3Ha4YEHUN GU3NYECKUX U TENIOPUINYECKUX XapPaKTEPUCTUK FPYHTOB

KO3POULMEHT HAAEKHOCTU MO TPYHTY ), AONYCKAETCS MPUHUMATbL paBHbIM 1,0.

5.9. lna pacyeTta ocHoBaHWI coopyeHuit Il u Il ypoBHel OTBETCTBEHHOCTM, BO3BOAMMbIX C
COXpaHEeHWeM Mep3/10r0 COCTOAHUA FPYHTOB, A TaK¥Ke A/ BbINOJHEHWA NpenBapuTesibHbIX PacyeToB
OCHOBaHMN N NPUBA3KN TUMOBbIX MPOEKTOB K MECTHbIM YC/NOBUAM, PacyeTHble 3HAYEHUA NMPOYHOCTHbIX

XapaKTEPUCTUK Mep3/bIX rPyHTOB R, Raf, R, v R, ponyckaetca npuHumath no mx dusmdeckum

1
XapaKTepPUCTMKaAM, COCTaBY M TEMMEpaType B COOTBETCTBUM C TaOANYHBIMU AaHHbIMWU, NPUBEAEHHBIMWU B
MpunoxeHun B; pacuyeTHble 3Ha4YeHUA TeNNOPU3IMUYECKMX XaAPAKTEPUCTUK TFPYHTOB B 3ITUX CAy4asx
OOonycKaeTcs NPUHMMaTbL no Tabanuam MpunoxkerHus b.
MpumeyaHue. 34ecb U ganee ypoBeHb OTBETCTBEHHOCTU COOPYMKEHUW MPUHAT cornacHo FOCT
27751.
(8 pea. 3meHenusa N 1, yte. NMpukazom MuHcTpos Poccumn ot 07.11.2016 N 779/np)

6. OCHOBHbIe MONOXKEHUA NPOEKTUPOBAHNA
OCHOBaHUN N PyHAAMEHTOB

6.1. MpnMHUMNbI MICNOAB30BAHUA MHOIOAIETHEMEP3/IbIX TPYHTOB
B KayecTBe OCHOBAHMUA

6.1.1. Mpwu cTponTenocTBe Ha MHOFO/IETHEMEP3/bIX TPYHTAX B 3aBUCMMOCTU OT KOHCTPYKTUBHbIX U
TEXHONOTMYECKNX OCODEHHOCTEN 34aHUIA U COOPYKEHWUIN, UHKEHEPHO-TEOKPUOIOTUYECKUX YCAOBUIN U
BO3MOXHOCTU Le/ieHanpaB/eHHOI0 U3MEHEHUA CBOMCTB FPYHTOB OCHOBAHWA MPUMEHAETCA OOMH U3
cnefyrowmx MNPUHLMNOB MCMONb30BaHUA MHOrOJIeTHEMEP3NbIX FPYHTOB B KayecTBe OCHOBAHMA
COOpPYKEHUN:

npuHUMn | - MHOrosneTHemepsable rPYyHTbl OCHOBAHWUA MCMONAb3YIOTCA B Mep3/1I0M COCTOAHUM,
COXpaHAeEMOM B npouecce CTpoUTeNIbCTBaA U B TEYEHNE BCEro Nepmnoa sKCnayataunm COOpyxKeHnaA;
npuHUnn I - MHOroneTHemepsnbleé TpyHTbl OCHOBAHWMA UCNOJIb3YKOTCA B OTTAaAHHOM WU

OTTamBarowem COCTOAHUU (C X npegsBapuTesibHbIM OTTaMBaHNEM Ha PACHETHYHO I'IIY6MHy A0 Hayana
BO3BeAEHNA COOPYHKEHUA NN C JoNyLWLEHNEM UX OTTanBaHUA B NeEPUNO SKCNayaTaunn COOpy)'KeHMﬂ).

MNpumeHeHne Ha ob6s3aTesNibHOW OCHOBe MyHKTOB 6.1.2 - 6.1.3 obecneuymBaeT cobnoaeHue
TpeboBaHuii ®egepanbHoro 3akoHa oT 30.12.2009 N 384-d3 "TexHUYECKUI periameHT o 6e30nacHOCTH
34aHNI 1 coopyKeHnin" (MoctaHosneHue MpasBuTenbcTa PO o1 26.12.2014 N 1521).

6.1.2. MpuHumn | cnegyet NPUMEHATb, €CAN FTPYHTbl OCHOBAHUA MOXHO COXPaHUTb B MEP3/10M
COCTOAHMM NpPU IKOHOMMYECKM LenecoobpasHbix 3aTpaTax Ha MeponpusaTusa, obecneymsarolimne
COXpaHeHMe TaKOro cocTosiHMA. Ha yyacTKax ¢ TBepAOMEP3/bIMU FPYHTAMM, A TaKXKe Npu NoBbILLEeHHOM
CeNCMMUYHOCTU palioHa cneayeT NPUHMMATb UCNO/Ib30BaHWE MHOFOJIETHEMEP3/IbIX FPYHTOB NO NPUHLMMY
l.

(8 pea. 3meHeHua N 1, yts. NMpukazom MuHcTpos Poccumn ot 07.11.2016 N 779/np)

Mpu cTponTenbCcTBE Ha NAACTUYHO-MEP3/bIX FPYHTaxX cneayeT npeaycmaTpmsaTb MeponpuATMA no
NOHWMKEHUIO TemnepaTypbl rpyHTOB (6.3.1 - 6.3.4) A0 YCTAHOB/IEHHbIX PACYETOM 3HAYEHWN, a TaKkKe
YUYMTbIBATb B pacyeTax OCHOBaHWM naactuyeckne aedbopmalmm 3TUX FPYHTOB MOJ HarpysKoWm cornacHo
yKasaHumam 7.2.15-7.2.17.

(8 peq. 3meHeHua N 1, yTB. NMpuKkazom MuHcTpos Poccum ot 07.11.2016 N 779/np)

6.1.3. MpuHuun Il cnegyet NPMMEHATb MPU HAAMYMWM B OCHOBAHWUM CKANIbHbIX WAW APYrUx
ManoCKUMaeMbix TpyHTOB, AedopmaumyM KOTOpbIX MNPU OTTaMBaHWUM He MpeBbiWaloT npenenbHO
OONYCTUMbIX 3HAYeHWUN [N MPOEKTUPYEMOTrO COOPYMKEHMA, MPU HECMNOLWHOM pPacnpoCTPaHEHUHU
MHOFOJIETHEMEP3/IbIX TPYHTOB, @ TAKXKE B TeX C/Ay4asax, Korga no TEeXHUYECKUM U KOHCTPYKTUBHbIM
0COBEHHOCTAM COOPYXKEHUA U WMHMKEHEPHO-TEOKPUONOTMYECKUM YCAOBMAM Y4YacTKa NMpU COXpaHeHUuU



MEpP3/10r0 COCTOSHWUA TPYHTOB OCHOBAHMA He obecneuymsaetca Tpebyemblli ypoBEHb HAAEKHOCTM
CTpOUTENbCTBA.

6.1.4. Boibop npuHLMNA MCMNONb30BAHUA MHOFONETHEMEP3/IbIX FPYHTOB B KauyecTBe OCHOBAHWA
COOPY)KEHUI, a TaKKe cnocoboB M cpeacts, HeobxoaMMbIX ANnA obecrnevyeHUs NPUHATOrO B MpPOEKTe
TEMMEPATYypHOro pexuma rpyHTOB, CaedyeT NpPOM3BOAUTb Ha OCHOBAHWM CPABHUTEJIbHbIX TEXHWKO-
9KOHOMMYECKMX PacyeToB.

6.1.5. B npenenax 3actpavBaemol TeppuUTOpMM (NPOMBbILAEHHbIA Yy3e/, NOCENOK, FOPOACKOM
MWKPOPaANOH WU T.4.) HAANEXUT NpesycMaTpuBaTb, KakK MNpaBwao, OAMH MNPUHLMN WCNOJIb30BaHWUA
MHOT0/1IeTHEMEP3/bIX TPYHTOB B KauecTBe OCHOBAHWI. ITO TpeboBaHWe cneayeT yunTbiBaTb TaKKe Npu
NPOEKTUPOBAHUN HOBbLIX U PEKOHCTPYKUUM CYLLECTBYIOLMX 34aHUA U COOPYKEHWM Ha 3aCTPOEHHOM
TEPPUTOPUU, PasMELLEHMM MOBUIbHBIX (BPEMEHHbIX) 34aHUN U NMPOKNALKE UHMKEHEePHO-TEXHUYECKUX
cetei.

MpuMeHeHMe pasHbIX NPUHLMMNOB MCMO/Ib30BAHWS MHOFOJIETHEMEP3/bIX FPYHTOB B Npeaenax
3acTpaMBaemMon TEppUTOPUM AonycKaeTca Ha 060cobsieHHbIX Mo penbedy M APYrMM MPUPOAHBIM
YCNIOBMAM Yy4yacTKax, a B HeobXxoAuMbIX CAyyasax - Ha NPUPOLAHO-HEOH6OCOBNEHHbIX y4vacTKax, ecau
npeaycMoOTpeHbl M MOATBEPXKAEHbI PAacYeTOM creunanbHble mepbl No obecneyeHUto pPacyeTHOro
TENNOBOr0 PeXuma FPyHTOB B OCHOBAHMM COCEAHMX 34aHMUI, BO3BEAEHHbIX (MM BO3BOAMMBIX) NO
npuHumny | (pesepBrpoBaHmMe 30H 6e30NacCHOCTH, YCTPONCTBO MEP3/IOTHBIX U MPOTUBODUNbTPALMOHHbIX
3aBec U T.M.).

6.1.6. JInHelHble COOPYXKEHUA [OMYCKAeTCA MPOEKTUPOBaTb C MPUMEHEHWEM Ha OTAe/NbHbIX
y4acTKax Tpaccbl pPa3HbiX MNPUHLMMNOB MWCMOMb30BAHUA MHOrFONETHEMEP3/bIX FPYHTOB B KadecTse
OoCHoBaHuA. Mpu 3TOM cregyeT npenycMaTpuBaTb Mepbl MO NPUCNOCOBAEHUIO UX KOHCTPYKUMI K
HepaBHOMepPHbIM AedopMaLMAM OCHOBaHMA B MeCTax nepexoaa OT OAHOro y4acTKa K gpyromy, a npu
NPoKfagKe wx B MNpeaenax 3acTpaMBaemon Tepputopumn cnegyeT cobnopatb TpeboBaHUs,
npeaycmoTpeHHble 6.1.5.

6.2. TnybuHa 3an0xeHns GpyHAaMEHTOB

6.2.1. TnybuHa 3aN10KeHUA GyHAAMEHTOB, CUMTan OT YPOBHA MNAAHUPOBKU (NOACHINKM UK CPE3KK),
HasHayaeTcs C yyetom TpebosaHuit CI 22.13330 M NPUHATOrO MPUHUMNA  MCMNONb30BaAHUA
MHOro/IeTHeMep3/bIX FPYHTOB B Ka4eCTBE OCHOBAHUA COOPYXKEHWNA U AONKHA NPOBEPATLCA PacyeToOM Mo
ycToinunBocTn GyHOAMEHTOB Ha AEMNCTBME CUT MOPO3HOMO MYyYEHWUA MPYHTOB COMIAaCHO yKasaHuam 7.4.2 n
7.4.6.

6.2.2. lpn MCNOABL30BAaHNM MHOTOJIeTHEMEP3/IbIX TPYHTOB B KayecTBe OCHOBAHMA NO ApuHUMNY |

MUHUMaNbHYIO FyBUHY 3an0MeHna dyHaameHTos d . pekomeHayeTcs NpuHMMaTh No Tabauue 6.1 B

3aBUCUMOCTU OT pPacYeTHOM rNybUHblI CE30HHOIro OTTaMBaHWUA TPYHTA dt , onpeaensemon cornacHo

Mpunoxenunio .

Tabnnua 6.1
MuHMManbHan raybuHa 3an0XKeHusn
DyHAaAMEHTDI
bYyHAAMEHTOB dmin, M

dyHOameHTbl BCEX TUNOB, KPOME CBaMHbIX din+1

CBaiHble pyHOAAMEHTbI 34aHUI U COOPYKEHWUI dinh + 2

Cau onop mocToB din+4

PyHOAMEHTbI 34aHUIN N COOPYKEHUIA, BO3BOAMMbIX Ha He HopmupyeTca

noAacbInKax

6.2.3. MNpn Ncnonb3oBaHUM MHOTONETHEMEP3/bIX TPYHTOB B KayecTBe OCHOBaHWA no npuHumny |l



MWUHWUMaNbHYHO FI'IYGMHY 3a/10XKeHunA beHAaMEHTOB dmin cneagyetr npuUHMmMmaTb B COOTBETCTBUU C

TpeboBaHuaMmM CMN 22.13330 B 3aBMCMMOCTM OT PACYETHOM rNYBUHBI CE30HHOTO NPOMEpP3aHUA rPyHTa df

, onpeaenaemoi cornacHo MNpunoxkeHuto I, U ypoBHA NOA3EMHbIX BOA, KOTOPbIM NPUHUMAETCA C y4ETOM
06pa3oBaHUA NOA COOPYKEHMEM 30HbI OTTAaMBAHMA FPYyHTa.

JonyckaeTca 3aknaapiBaTb PyHAAMEHTbI B CN0E CE30HHOMO NPOMEP3aHUA-OTTaUBAHUA TPYHTA, eCu
3T0 060CHOBAHO PacyeToOM OCHOBAHWUI U pyHAameHTOB (7.4.6).

JonycKkaeTtcs ycTponcTBo GyHOAMEHTOB Mano3TaXKHbIX 34aHUIA Ha MOBEPXHOCTU FPYHTA MM Ha
noAcbInKe.
(ab3au, BBegeH MsmeHeHunem N 1, ytB. Mprkazom MuHctposa Poccun o1 07.11.2016 N 779/np)

6.3. YCcTpOMCTBO OCHOBaHWUI U GYHAAMEHTOB
NPW UCMNOJIb30BaHUM MHOTOJIETHEMEP3/IbIX TPYHTOB MO NpUHUMNY |

MpumeHeHMe Ha ob6A3aTenbHOM oOcHoBe NyHKTOB 6.3.1 - 6.3.14 obecneunBaeT cobnopeHUNe
TpeboBaHuii PegepanbHoro 3akoHa ot 30.12.2009 N 384-d3 "TexHMUYECKUIN pernameHT o besonacHoCTH
3[aHuI 1 coopyxkeHnin" (MoctaHoBneHuMe Mpasutensctea PP o1 26.12.2014 N 1521).

6.3.1. Mpn UCNONb30BAHUN MHOTONIETHEMEP3/IbIX FPYHTOB B KAYeCTBE OCHOBAHWI COOPYKEHUIM NO
npuHUMNy | ANs COXpaHEHWA MepP3/10ro COCTOAHWUA TPYHTOB OCHOBAHMA U obecnevyeHus UX PacyeTHOro
TENNOBOrO PEXMMA B NPOEKTax OCHOBAHWUN U GyHAAMEHTOB HEOOXO4MMO NPeAyCMaTPMUBATL: YCTPOMUCTBO
BEHTUAMPYEMbIX NOANOJANN WAW XONOLHbIX NEPBbIX 3Takelh 34aHWMA (6.3.2), yKNaZAKy B OCHOBaHMM
COOpPYKEHMA BEHTUIMPYEMbIX TPYD, KAHANOB UAN NPUMEHEHME BEHTUANPYEMbIX dyHAAMeHTOB (6.3.3),
YCTAHOBKY CE30HHO AEMCTBYIOLLMX OXNaXKAAOLLMNX YCTPONCTB HKMUAKOCTHOFO UAN NAapPOXKULKOCTHONO TUMOB
- COY (6.3.4), a TaKKe OCYLLECTBNEHME APYIUX MeponpuUATUI (TennosawuTHble 3KpaHbl U Ap.) no
YCTPAHEHMIO NN YMEHbLUEHUIO TEMNJI0OBOrO BO3L4ENCTBMA COOPYKEHMA HAa Mep3/ible FPYHTbl OCHOBAHUA.

BbI6op 04HOr0 MM COMETAHUA HECKONbKUX MEPONPUATUIN L0/IKEH NPOM3BOAMUTLCA HAa OCHOBAHUM
pacyeToB: NPOrHO3HOro (Ha BeCb NepMos 3KCM/yaTalmMm) TenIoTEXHUYECKOTO, YCTOMYMBOCTU N HecyLLel
CNOCOBHOCTN C YY4ETOM KOHCTPYKTUMBHBIX M TEXHONOrMYECKMX OCOBEHHOCTEN COOPYXKEHWUA, OnbITa
MECTHOIO CTPOUTENbCTBA M SKOHOMUYECKON LenecoobpasHoCTH.

6.3.2. BeHTM/MpyeMble MOANO/bA C €CTECTBEHHOM WM NobyauTeNbHOW BEHTUAAUMEN chedyeT
NPUMEHATb AN COXPAHEHMA MEP3/10T0 COCTOSHMA TPYHTOB B OCHOBAHMAX KWUAbIX U MPOMbILWAEHHbIX
3[aHUIN U COOPYXKEHUI, B TOM YNC/IE COOPYKEHUIM C MOBbLILEHHbIMM TEMNA0OBbIAENEHUAMU. Tpebyemblii
TEMJIOBOM PEXUM BEHTUIMPYEMOrO NOANO/bA YCTaHABNMBAETCA TENNOTEXHUYECKMM PACYETOM COF/TAacHO
Mpunoxenuto A.

MognonbAa B COOTBETCTBUM C TENNOTEXHUYECKMM PACYETOM M YCAO0BUAMM CHEro3aHOCMMOCTHU
O0MNyCcKaeTca yCTpamMBaTb OTKPbITbIMU, C BEHTUANPYEMbIMU UM 33KPbITBIMU NPOAYXaMM B LLOKO/1e 34aHUA;
npyv HeobXxo4MMOCTU Yy NMPOAYXOB CAeAyeT YyCTPamBaTb BbITAXKHbLIE UAW NPUTOYHbIE TPyObl, pacnonaras
BO34yX03ab0pHble OTBEPCTUA Bbille HaMBObLIEro YPOBHA CHEFOBOrO MOKPOBA. 3aKpbITble MOAMNOAbA, a
TaKXe XON04Hble MepBble 3TaXXW 3[aHWN CnefyeT yCcTpamBaTb MNPWU WKMPUHE 34aHui o 15 m wu
cpegHerofoBbIX TemnepaTypax rpyHTa Huxke munyc 2 °C.

(8 pea. 3meHenuma N 1, yte. NMpukazom MuHctpos Poccumn ot 07.11.2016 N 779/np)

BbicoTa noanonbsa 40MKHA NPUHUMATLCS MO YCNOBUAM obecrneyeHns ero BEHTUAMPOBaHMA, HO He
meHee 1,2 M OT NOBEPXHOCTU FPYHTA B NOAMNO0/IbE A0 HN3a BbICTYNAMOLLNX KOHCTPYKUMI NEPEKPbITUS; NPU
pasmeLLeHMM B NOAMNO/IbE KOMMYHWUKALWUI - MO YCI0BUAM CBOBOLHOMO K HUM A4OCTyNa, HO He meHee 1,4
M. Mog, oTAENBbHBIMW YH4ACTKAMM COOPYIKEHUS LMPUHOM A0 6 M NPU OTCYTCTBMMU B HUX KOMMYHUKALMIA U
$YHOAMEHTOB BbICOTY NOAMNO/bA AONYCKAETCA yMeHbLIATb A0 0,6 m.

MoBepPXHOCTb rPyHTa B NOAMNO/bE AO/XKHA ObITb CNAAHMPOBAHA C YKAOHAMM B CTOPOHY HaPYXKHbIX
OTMOCTOK unu BogocbopoBs, obecneymBarowmx 6ecnpenaTCTBEHHbIA OTBOA, BOAbl OT COOPYXKEeHUAa, U
UMeTb TBEPAO0E NOKPbITHE.

(8 pea. 3meHeHuna N 1, yt8. NMpukazom MuHcTpos Poccumn ot 07.11.2016 N 779/np)

NHKeHepHble TENIOBLIAENAIOLIME KOMMYHUKALMN, pa3meLLlaemble B BEHTUANPYEMOM MOANOIbE,

OOJIXKHbI 6bITb TENIOM30MPOBAHDI.



6.3.3. BeHTUAMpyemble Tpybbl MAM KaHafbl, a TaKXe BeHTUAUpyemble ¢yHOAAMEHTbI MOXKHO
YyCTpamnBaTb C eCTECTBEHHOW AW NOBYANTENBHON BEHTUASILMEN U UX CeAyeT NPUMEHATb A1 COXPaHeHUA
Mep3/10r0 COCTOAHMA TFPYHTOB B OCHOBAHWW COOPYXKEHWN C MNOMAaMM NO TPYHTY, NPU YCTPOWCTBE
Mano3arnybneHHbIX AU NOBEPXHOCTHbIX GYHAAMEHTOB Ha MOACHINKAX, @ TaKKe MOOU/bHbLIX 34aHUI U
3[2HWNIN B KOMMNAEKTHO-6/104HOM UCMOJTHEHUM.

(8 peq. 3meHeHua N 1, yTB. NMpukazom MuHcTpos Poccum ot 07.11.2016 N 779/np)

BeHTunnpyemble TpyObl, KaHanbl U BeHTUAMpPYeMble GYHOAMEHTbl CAefyeT YKNaAblBaTb Bbille
YPOBHA MOA3eMHbIX BOA, B npeaenax NOACLINKU M3 HEMNYYMHUCTOro FPyHTa C YKNOHAaMMU B CTOPOHY
06beaANHUTENbHDBIX KONNEKTOPOB. [NA YMEHbLIEeHUs TenJ0NpPUTOKa B MPYHT U BbICOTbl NOACHINKM NOA
NonamMm COOPYKEHMA caeayeT NpeaycMmaTpmBaTb YKAAAKY TENIO- U TMAPOU3ONALMUN.

(8 peq. 3meHenuma N 1, yte. NMpukazom MuHcTpos Poccum ot 07.11.2016 N 779/np)

TennoTexHMYeCcKUn pacyeT OCHOBAHMIK MPU MCNONL30BAHMWM YKA3aHHbLIX CUCTEM OXJaXKAeHMUA
rPYHTOB C/ie4yeT NPOM3BOAUTL COrAACHO yKasaHmam 7.2.9.

6.3.4. Ce30HHO AelCTBYIOLLME OXNarkaalrolme YyCTPONCTBA cneayeT NPUMEHATb AN COXPaHeHun
Mep3/10r0 COCTOAHMA FPYHTOB OCHOBAHWM, A/1A MOBbIWEHUA Hecylwen crnocobHOCTM ONop JIMHEMHbIX
COOpPY)KEHMI B MNAACTUYHO-MEP3AbIX TFPyHTax, a TaKXe ANA CO34aHUA NefOorpyHTOBbIX 3aBec,
BOCCTAHOB/IEHUA HAPYLWEHHOro NpW 3KCMJlyaTaluuM COOPYXKEHMA TenJIOBOrO peXXmma rpyHTOB B €ro
OCHOBAHMK U B APYIUX LeNsx.

6.3.5. 1nA coKpalLeHMA CPOKOB CTPOUTE/IbCTBA M MOBbLIWEHNA PACYETHbIX HAarpy3oK Ha GyHAaMEHTbI
cnefyeT  npegycmaTpuBaTb  nNpeaBapuTeNbHoe (40  BO3BEAEHUS  COOPYXKEHMA)  OXnaxaeHue
BbICOKOTEMMEPATYPHbIX U MAACTUYHO-MEP3/bIX FPYHTOB (MyTEM OUYMCTKM MOBEPXHOCTM OT CHera, €
nomolubto COY 1 T.4.) NpY NocneayroLem NoAAEPKAHUM PACYETHOrO TEMNEPATYPHOIO PEXUMA FPYHTOB
33 CYeT NOCTOAHHO AENCTBYIOLMX OX1AXKAAIOLLNX YCTPOMNCTB.

6.3.6. Ha yuactkax, rge C/nOM CE30HHOrO MNPOMEP3aHMA-OTTaMBAHUA He CAMBaeTca ¢
MHOFONIETHEMEP3/IbIM FPYHTOM, HEOBX0AMMO NpesycMaTpmBaTbh Mepbl MO CTabuan3aLmMm AN NOAHATUIO
BEPXHE NMOBEPXHOCTM MHOFONETHEMEP3IONO FPyHTa A0 PACUYETHOrO YPOBHA NyTeM MNpesBapUTeNbHOro
OXNIAXKAEHNA U MPOMOPANKMBAHUA FPYHTOB OCHOBaHWA. MNyBUHY 3anoXKeHUA GyHAAMEHTOB NpU 3TOM
cnepyetr oOMpefensATo pPAcyeToM, HO MPUHMMATbL He MeHee 2 M OT BEpPXHEW MOBEePXHOCTU
MHOTro/IeTHEMEeP310ro rpyHTa. [lonyckaeTca 3aknaabiBaTb GyHAAMEHTbI B Npeaenax Hemepsaoro /oA
rPyHTa, €C/n 3T0 060CHOBAHO PacYeTOM OCHOBAHMUA.

6.3.7. Mpu MCNONb30BAaHUN MHOTOJIETHEMEP3/bIX TPYHTOB B KayecTBe OCHOBAHWI No npuHumny |
MOTYT MPUMEHATLCA CBalHble, cToNbYaTble N gpyrne Tunbl GyHAAMEHTOB, B TOM Yncie GyHOAMEHTbI Ha
NCKYCCTBEHHbIX (HaCbIMHbIX U HAMbIBHbIX) OCHOBaHUAX. Bbibop TMNa ¢pyHAameHTa 1 cnocoba ycTpoicTea
OCHOBaHMA YCTaHaB/IMBAETCA MPOEKTOM B 33aBUCMMOCTU OT MHMKEHEPHO-TEOKPUONOTUYECKUX YCNOBUM
CTPOMTENbCTBA,  KOHCTPYKTUBHbIX  OCODEHHOCTEM  COOPYXEeHMA U TEXHUKO-IKOHOMMUYECKOM
LuenecoobpasHoCTH.

6.3.8. KoHCTpyKuun ¢yHAAMEHTOB AO/XKHbI YA0BNETBOPATb TPebOOBaHUAM, NpeabsBAAEMbIM K
maTepuany pyHAaMeHTOB Mo NPOYHOCTU B COOTBETCTBMMU C TpebosaHmnamu CIM 24.13330, CM 28.13330, CM
35.13330, a anemeHTbl PyHAAMEHTOB, HaxogAWMeca B npeaenax CA0s CE30HHOro MPOMep3aHMA U
OTTauBaHWUS TPYHTA M Bblle, - TaKkKe TPebOBaHUAM MO MOPO3OCTOMKOCTM, BOLOHEMNPOHULLAEMOCTU U
YCTOMYMBOCTU K BO3AENCTBUIO arpeccMBHbIX cpen B COOTBETCTBUM ¢ TpebosaHuammu CM 28.13330 n CI
35.13330.

CtanbHble cBau ciesyeT NPOEKTUPOBaATb U3 CTanbHbIX TPy6 B cooTBeTcTBMM ¢ TOCT 20295, FOCT
19281, TOCT 8732 n TOCT 8734.

[Ona 34aHUR M COOPYXKEHWI NOBBILWEHHOTO YPOBHA OTBETCTBEHHOCTWU C/AeAyeT WMCMNOoAb30BaTb
6ecloBHble Tpybbl B cooTBeTcTBUM ¢ TOCT 8734.

[na paioHOB co cpefHErono0Bov TemnepaTypoit Bosayxa Huxke 0 °C pekoMeHAyeTca NCNoNb30BaTb
TPyObl M3 HU3KONETMPOBAHHbIX CTa/NIEeN MOBbILWEHHOM NpPoYHOCcTN C345 KaTteropuu 4 nNo yaapHoOMN BA3KOCTH
no FOCT 27772 wnun 092C kateropuu 15 no ygapHoi Baskoctu no FOCT 19281.

MeTananyeckme n aepesBaHHble KOHCTPYKLMKU GYHAAMEHTOB B C/I0€ CE30HHOFO MPOMEpP3aHUs U
OTTaMBAHMUA FPYHTA AOJ/IKHbI ObITb 3aLLMLLEHbI OT KOPPO3UM U THUEHUA. AHTUKOPPO3MOHHYIO 3aLUmUTy
cneayeT BbINOJIHATb 415 BCEX META/I/IMYECKUX MOBEPXHOCTEN MOA3EMHbIX KOHCTPYKLMIN B CIOE CE30HHOIO
NPOMepP3aHUA-OTTaMBAHUA U HUKe Ha 1 M. JnAa 3abmnBaemblx CBall aHTMKOPPO3MOHHAA 3aLLMTa A0MKHA
ObITb YCTOMYMBON K MEXaHUYECKOMY BO3AENCTBUIO. BO3MOXHOCTb NMPUMEHEHUA aHTUKOPPO3MOHHOM



3aLUMTbI AONKHA BbITb NOATBEPKAEHA NabOPATOPHBIMU U NOSIEBLIMU UCCNEA0BAHUAMM.

[na xene3obeTOHHbIX KOHCTPYKLUMN, COOPYKAEMbIX B XOJI04HOM KAMMATE U Ha BEYHOMEP3bIX
rPyHTax, cnesyeT NPUMEHATb TAXKeNblii 6eToH co cpeaHei nnoTHocTbio 2200 - 2500 kr/m3, KoTopbiin B
3aBUCMMOCTM OT YC/NOBUA paboTbl oTBevaeT TpeboBaHMAM MO NPOYHOCTM, MOPO3OCTOMKOCTU U
BOAOHEMNPOHULLAEMOCTH, U3NI0KEHHBIM B Tabnumue 6.2.

Tabnuua 6.2
TpeboBaHMA K 6ETOHY MO NPOYHOCTH,
MOPO30CTOMKOCTN M BOLOHENPOHMLLAEMOCTH
MWHMManbHble MapKK
Ycnosus paboTbl KOHCTPYKLUK 6eToHa
MuHmanb MuHnman
lpynna PacueTHas HbIM Knacc bHOE
KOHCTpPY 3UMHAS 6eToHa no no no BO34yX0BO
KLI,Mﬁ XapaKTepVICTVIKa Temneparypa NPOYHOCTKU | MOPO30C | BOAOHENPO | BneYvyeHue,
pexnuma paboTbl HaPYKHOTO Ha cKaTue B | TOMKOCTM | HUMU@emocT %
F nw
BO34yXxa
eneszobeToHHble Huxke muHyc
KOHCTPYKLUMW, 40 °C 35 400 10 4
pacnonoeHHble B
CE30HHO-
OTTaMBAOLLEM CNOE
1 rPyHTa u
noasepratoLimecs Huke muHyc 0
nonepemeHHomy °C oo muHyc 40 30 200 8 4
3amopakmsaHuio u | “C BK/ItOM.
OTTaMBaHUIO B
BOAOHACbILEHHOM
COCTOSIHUM
HasemHblie HVI);Ke MUHYC 30 200 3 4
ene3obeToHHble 40 °C
KOHCTPYKLUMW,
nogBepraoLmnecs
5 BO34ENCTBUIO
atmocdepHbIX Hv>ke MuHyc
0Ca/IKoB U 20 °C po muHyC 25 150 6 4
nonepemeHHoOMy 40 °C BK/1tOM.
3aMOParKNBaAHUIO U
OTTaMBaHUIO
enesobeToHHble Huxe mnHyc
KOHCTPYKLUMH, 40 °C 25 150 6 i
3aLWMLLEHHDbIE OT
3 aTmocdepHbIX
0CaKOB U Huxe mnHyc
noasepratoumecs 20 °C oo MuHycC 25 150 6 -
3amopakusaHuio |40 °C BrAtou.
OTTaMBaHUIO
MNpumeyaHua




1 PacyeTHas 3MMHAA TemnepaTypa Hapy*KHOro BO34yxa NPMHMMAETCA MO CpeaHelN TemnepaType
BO34yxa Hambonee Xo0N04HOM NATUAHEBKM B 3aBUCMMOCTM OT palioHa CTpouTenbCcTBa coriacHo Crl
131.13330.

2 MapKu no Mopo30CTOMKOCTU U BOAOHENPOHNLAEMOCTU AN KOHCTPYKUUIA BOAOCHAOKeHUA n
KaHa/M3auum, a TakKe A41a cBall U cBal-o60104eK cneayeT yCTaHaB/IMBATb COMIAcHO TPpeboBaHUAM
COOTBETCTBYHOLMX HOPMATUBHbIX LOKYMEHTOB.

3 B cnyyae NpucyTCTBMA X10pUA0B B HAAMEP3/IOTHbIX BOAAX A/1a obecnevyeHuns 3almTbl CTabHOM
apMaTypbl OT KOPPO3UM MapKy OGeTOoHa No BOAOHEMNPOHMLLAEMOCTM U TOALWMHY 33WMUTHOrO cnos
6eToHa ycTtaHaBAMBatoT no Tabaumue .1 CM 28.13330.

B ycnoBuaAx xonogHOro KAMmarta cnefyet NpMMEHATb CAeAYHOLLYIO CTaZlbHYO apMaTypy:

- ropAYeKaTaHylo rnagkyto knacca A-1{A240) no FOCT 5781;

- ropsiYeKaTaHylo Ko/ibLEeBOro nepuogmyeckoro npoounsa knaccoe A-11(A300), A-11I(A400) no FOCT
5781,

- TEPMOMEXaHNYECKUN YNPOUHEHHYI0 cepnoBuaHoro npoeumna knaccos A500C no NOCT P 52544;

- TEPMOMEXaHMYECKN YNPOUYHEHHYIO W FopAYeKaTaHyo cepnosuaHoro npodumna knacca A500C no
FOCT P 52544;

- xonogHoAepopPMMPOBAHHYIO BOJIOYEHMEM C MOCNEAYHOLLEN HAKaTKOW Nepnoanyeckoro npodpunsa
Knacca Bp-1 no FrOCT 6727;

- XonoAHoaedbopMUPOBaAHHYIO MPOKATKOW nepuoanyeckoro npoouns knacca B500C no FOCT P
52544,

MNpenmyLecTBeHHO PEKOMEHAYETCA MPUMEHATb apmaTypy C rapaHTMen yAapHOM BA3KOCTU
CEeBEPHOro MCMoJIHeHMA ropAadYeKataHyto knacca Ac-11(Ac300) no FOCT 5781 u TepmomexaHWYeCcKM
ynpoyHeHHyto Knacca Ac500C no NOCT 13015.

Mpun HM3KOM TemnepaTtype Ao MuHyc 60 °C ysennumBaeTca npeaen TeKy4ecT apmaTypbl B CpeHEM
Ha 8% - 10% 1 moayab ynpyroctn apmatypbl Ha 2% - 3%, HO 3TU AaHHble AOMNYCKAETCA He YYUTbIBaTb B
pacuyeTe }Kene306eTOHHbIX KOHCTPYKLMIA, U pacyeTHbIe CONPOTUBAEHUA U MOAY/b YNPYTOCTU MPUHMMAIOT
no [5].

(n. 6.3.8 B pea. MameHeHns N 1, yt8. Mpukaszom MuHctposa Poccun ot 07.11.2016 N 779/np)

6.3.9. JleHToYHble U cToNbYaTble GyHAAMEHTbI A0/IXKHbI ObITb BbIMNOJIHEHBI U3 MOHO/IMTHOIO UK
cbopHoro kenesobetoHa. A 34aHUIN, CTPOALWMXCA C UCMOJIb30BaHMEM OCHOBaHMN GyHAAMEHTOB MO
npuHUMny |, npeanoYTMTeNbHO UCNONb30BaTb COOPHbIE 3N1EMEHTBI GyHAAMEHTA.

JleHTouHble 1 cTonbyaTble PyHAAMEHTLI NOL MANOITANXKHbIE 34aHUA AOMNYCKaeTca He 3arnybnatb B
FPYHT, @ pacnonaraTb Ha NOACbINKe UK B Tene NOACLINKK. [MoACbINKa BbINONHAETCA U3 KPYNMHOCKENETHOro
Heny4YnmHUcToro Matepumana. [na onpegenenHns raybuHbl OTTaMBaHMA  CledyeT NpPOBOAMUTb
TENNOTEXHUYECKUA pacyeT M pacdeT no gedopmaumam W, Npu HeobBXOAMMOCTWU, MPUMEHUTL CIAOM
Tennou3oNALNN NOJ COOPYKEHUEM B Tene NOACHINKMU.

Mpwu ycTponcTee cBaliHbIX GYHAAMEHTOB B MHOFONETHEMEP3AbIX FPYHTaX AOMNYCKAETCA NPUMEHATD
BMAObl U KOHCTPYKLMWU cBai, npeaycmoTtpeHHble CIM 24.13330, B Tom uucnie bypoHabuBHble, cBau-
060/104KM, @ TaK¥Ke COCTaBHble (KOMBMHMPOBaHHbIE) CBAW M3 PA3HbIX MAaTEPUANOB.

(n. 6.3.9 B pea. M3meHeHusa N 1, yT8. Npunkasom Munctpos Poccum ot 07.11.2016 N 779/np)

6.3.10. B npoekTe cBanHbIX GYHAAMEHTOB L0MKHbI OblTb YKa3aHbl cnocobbl NorpyKeHus ceai, a
TaK)Xe TemnepaTypHble YC0BMA, MPU KOTOPbIX Pa3peLlaeTcsa HarpyKeHue cea.

(8 peq. 3meHenuna N 1, ytB. NMpukazom MuHctpos Poccumn ot 07.11.2016 N 779/np)

Monble cBan M CBan-060/104KN, He Tpebylowme No pacyeTy GETOHHOrO 3anoJIHEHUA, creayeT
3anonHATb 6eTOHOM Knacca He HuXe B7,5, a B npeaenax cnos ce3oHHOro Npomep3aHuA-OTTanBaHuA 1
Bbllle - 6eTOHOM Knacca He HuxKe B15 ¢ cobntogeHnem TpeboBaHMiM No npeaoTBpalleHmnio obpa3oBaHus
TPELWMH, KpOMe Onop MOCTOB, MPWU YCTPOWCTBE KOTOPbIX B 30HE BO3AENCTBMA 3HAKOMEPEMEHHbIX
Temnepatyp cneayeTt pyKoBoAcTBoBaTbcA TpeboaHuamm CIMN 24.13330.

(8 pea. 3meHeHuma N 1, yt8. NMpukazom MuHctpos Poccumn ot 07.11.2016 N 779/np)

Mpwu ycTpoicTBe 6YpoHAabMBHbIX CBail B MHOrO/ETHEMEP3/bIX FPYHTaX, UCMOJIb3YEMbIX B KaYecTBe
OCHOBAHWN MO NpuUHUMNY |, NpUMEHEHME XMMUYECKUX A00aBOK A/1A YCKOPeHMA TBepaeHus OeToHa,
YNI0XEHHOro B pacnop ¢ Mep3/ibiM FPYHTOM He A0onyCKaeTcs.



(8 pea. 3meHeHua N 1, yts. NMpukazom MuHcTpos Poccumn ot 07.11.2016 N 779/np)

6.3.11. Mo ycnoBMAM NPUMEHUMOCTM M CNOCOHaM NOrpyReHNs B MHOrONEeTHEMEP3/bIN FPYHT CBau
noApasaenatoTca Ha:

a) 6ypoonycKHble - cBau CM/OLWHble M MNoAble, CBOOOAHO NOTPyKaemble B CKBaXKWHbI, AnameTp
KOTOpbIX MpeBblWaeT (He MeHee Yem Ha 5 cm) pasmep WX HauMbOoNbLIEro NONepeyHoro cevyeHus, C
3anosiHeHMem cBOBGOAHOrO NPOCTPAHCTBA PACTBOPOM LIEMEHTHO-NECcYaHbIM, T[IMHUCTO-NEeCYaHbIM,
N3BECTKOBO-MECYaHbIM MM APYroro COCTaBa Mo MPOEKTY, NPMHUMaeMbIM MO YCA0BMAM obecneyeHus
334aHHON MPOYHOCTU CMEP3aHUA CBaM C FPYHTOM; AOMNYCKAKOTCA K MPUMEHEHUIO B Nt0ObIX rpyHTax npu
cpefHelr Temnepatype rpyHTa no gavHe cBav MuHyC 0,5 °C M HUXKe, MONEe3Hyl Harpysky Ha
OYPOONYCKHYIO CBal0 MOXKHO NepeaaBaTb TOJIbKO MOC/IE NOJIHOTO 3aMep3aHus PacTBopa;

6) OnNycKHble - cBau CNJ/OLLHbIE M NOoAble, CBOBOAHO (MK C MPUTPY30OM) NOrpy>Kaemble B OTTasiHHbIM
rTPYHT B 30HE AMAaMETPOM A0 ABYX HaubonblMX MONepeyHbiXx pPa3smMepoB CBau; AOMycKalTca K
NMPUMEHEHNIO B TBEPAOMEP3/IbIX TFPYHTax MecyaHbiX M TJIMHUCTbIX, coAepkawmx He bonee 15%
KPYNHOOB6/1I0MOYHbIX BKAOYEHUI, MPU cpeaHEN TeMnepaType rpyHTa no AJIMHe cBau He Bbllle MUHyc 1,5
°C:

B) 6ypo3abueHble (3abMBHbIE) - CBaW CMJIOLLIHbIE U NOJble, PaCCYUTaHHbIE HAa BOCMPUATUE YAAPHbIX
HarpysoK 1 norpyxaemble 3ab1BKOI B 1MAEPHbIE CKBaXKMHbI (6e3 AinaepHbIX CKBaXKUH), AMaMeTp KOTOPbIX
MeHblue Hanbonbluero NonepevyHoro ceYeHns cBau; AoNyCcKatoTca K NPUMEHEHUIO B NAACTUYHO-MEP3/bIX
rPyHTax Cc coaeprkaHMemM KpynHoo6/10MOoYHbIX BKAOYEeHUI A0 10% Ha OCHOBaHUM NPOBHbIX NOrpyHKeHUM
CBal Ha AaHHOW NAOLWAAKE;

r) 6ypoobcagHble - Nonble cBau U cBan-ob0/104KM, NOrpyKaemMble B FPYHT NyTeM ero pasbypusaHums
B 3ab0e Yepes NonocTb CBau C NEPUOANYECKMM OCaXKMBAHMEM MOTPYKAaeMOW CBau; NPUMEHSAIOTCA Npu
YCTPOMCTBE CBaMHbIX GYHAAMEHTOB B C/IOMKHbBIX MHMXEHEPHO-TEOKPMONOTMYECKMX YCNOBUAX M MPU
HANMYNN MEKMEP3/IOTHbIX NOA3EMHbIX BOA,;

4) BMHTOBbIE - MO/ble CBal C BUHTOM WAN OAHOWN MM HECKOJIbKMMM JIONACTAMMU, NOrpy*Kaembie
3aBMHUYMBAHMEM C KOHTPOIMPYEMbIM BAABANBAHNEM B INAEPHbIE CKBAXKUHbI (6€3 INAEPHbIX CKBAXKUH),
OVNAMETP KOTOpbIX MeHblle Haubonblero MnonepeyHoro ceyeHWss CTBONAA CBaW; AOMycKakoTca K
NMPUMEHEHUIO B MJIACTUYHO-MEP3/IbIX TPYHTaX C COAepPXKaHMEM KPYNMHOOBI0MOUHbIX BKAOYEeHM o 10%
Ha OCHOBaHMK NPOBHbIX MNOrPY}KEHUI CBal Ha AaHHOM N/OLWAAKE.

(nepeuuncnenne "a" seeaeHo MameHennem N 1, ytB. MNpukazom MwuHcTpos Poccumn ot 07.11.2016 N
779/np)

JonyckaeTcs NPUMEHATb Apyrue cnocobbl NOrpyeHUs cBali B MHOTO/IETHEMEP3/Ible TPYHTbI, €C/N
3TO He NPMBOAUT K HeAOMNYyCTUMOMY MOBbILLEHUIO TEMMEPATYPbl FPYHTOB OCHOBAHMSA U HEeA0MYyCTUMOMY
MOHUMKEHWUIO HecyLen cnocobHOCTM CBalA, YTO A0MKHO ObiTb NOATBEPKAEHO NMONEBLIMU UCMbITAHUSAMMU,
3KCNepPUMEHTa/IbHbIMW AAHHbIMM U TEMNIOTEXHUYECKUM PacYEeTOM.

(8 pea. 3meHeHuma N 1, yt8. NMpukazom MuHctpos Poccumn ot 07.11.2016 N 779/np)

6.3.12. PaccTosHMe meXay OCAMM CBal cneayeT NPUHUMATb PaBHbIM:

aons BypoonyckHbIXx U bypoobcagHbiXx CBall - He MeHee ABYX AMAaMETPOB CKBaXKMHblI Mpu ee
AnameTtpe 40 1 M BKAOUYMTENBHO M HE MeHee AMameTpa CKBaXKMHbI Natoc 1 m npu ee guametpe 1 m u
bonee;

AN OMNYCKHbIX, Byp03abuBHbIX U 3abMBHbLIX CBali - HE MeHee Tpex HaumbonbWKuxX PasMepos
nonepeyYyHoro ce4yeHmn ceau.

PasmelleHne cBai B NnaHe, UX YNC/I0, pasMmepbl M CNocobbl YCTPOMCTBA POCTBEPKOB Ha3HayatoTcA B
3aBMCMMOCTM OT KOHCTPYKLMW 343aHUSA, pasmelLeHMa TexHonormyeckoro obopyaoBaHmMa U HarpysoK Ha
dyHOameHTbl B cooTBeTCTBUM € TpeboBaHuamM CIM 24.13330 ¢ yyueTomM pacyeTHOM HecyLel cnocobHocCTH
cBali, onpeaensaemon cornacHo 7.2.2, BbICOTbl XONOAHOro noanonbs (6.3.2) M TemnepaTypHo-
BNIA’KHOCTHbIX BO3A4EWCTBMW; YKAagKa pPOCTBEPKOB MO TPYHTYy MAM C 3a3opom meHee 0,15 m oT
NOBEPXHOCTU FPYHTa, a AN1A YCTOEB MOCTOB - MeHee 0,5 m He gonycKaeTca.

6.3.13. CronbuyaTble WAM NAUTHble  QYHOAAMEHTbl, BO3BOAMMbIE Ha  ECTeCTBEHHOM
MHOFOJIETHEMEP3/IOM OCHOBaHWM, CAedyeT YycTpauBaTb COOPHO-MOHONUTHLIMM U MOHOJIUTHBIMMU.
FnybuHa 3anoxeHua ¢pyHAaMEHTOB, UX Pa3Mepbl U Hecyllas crnocobHOCTb YCTaHaB/IMBAOTCA PacyeTom
COrNacHo yKasaHuuam 7.2.2 - 7.2.4, c yvetom TpeboBaHuit 6.2.1 1 6.2.2.

O6paTHY!O 3acbIMKY KOTN0BaHOB Noj GpyHAaMeHTbl caeiyeT NPOU3BOAUTb TaibiM (HEMYYUHUCTbIM



Apu npomepsaHwn) rpyHTom. Mpu Abauctoctn rpyHtos ocHosawma I > 0,2 nog nogowsoii

dyHOAMEHTOB cneayeT ycTpamBaTb NecYaHyo NoAyLwKy TONWUHON He meHee 0,2 M.
(8 pea. 3meHeHuma N 1, yt8. NMpukazom MuHctpos Poccumn ot 07.11.2016 N 779/np)

6.3.14. MNpM NPOEKTUPOBAHUN COOPYNKEHUN HA WCKYCCTBEHHbIX OCHOBaHMAX (HacbINAX WU
NOACbINKax) caedyeT NpPeaycmMaTpuBaTb YCTPOMCTBO GpYHOAAMEHTOB ME/IKOTO 3an0¥KeHua (cTtonbuyaTble,
JIEHTOYHbIE, NJUTHbIE, C BEHTUNMPYEMbIMMU KaHanamu u ap.). GyHAameHTbl cnefyeT 3aKnagbiBaTb B
npeaenax BbICOTbl NOACLINKM, ONpeaensiemoin TenJoTEXHUYECKMM PAcYETOM C Y4ETOM AONONHUTENbHbIX
MEepPONPUATUIA NO COXPAHEHUIO MEP3/IOF0 COCTOAHWUS TPYHTOB OCHOBAHWIA, NPeAyCMOTPEHHbIX 6.3.3 K
6.3.13.

MoacbInky cneayeT ycTpamMBaTb M3 HEMYYUHUCTOTO MECYAHOTO UAWU KPYNHOOBJOMOYHOIO rPyHTa,
YKNagblBaeMoro nocsie npomep3aHua Ce30HHO-OTTauBaOWEro C/10A; AO0MycKaeTca AN YCTPOMCTBA
NOACHLINOK MPUMEHATb LWAAKN UK ApYyTrvMe OTXOAbl MPOU3BOACTBA, ECIN UX OCAZLKWM NOA HArpyskamu ot
COOPYKeHMUI He Bosblle PacUeTHbIX U eC/IN OHW He NOABEPNKEHBI MOPO3HOMY NMYYEHUIO U Pa3pyLLEHWUIO,
PacTBOPEHUIO U PA3MOKAHUIO.

Mpu ycTpoiicTBe GyHAAMEHTOB Ha MOACHINKAX OCHOBAaHWA U pyHAAMEHTbI CiefyeT PacCcymTbiBaTb MO
Hecywei cnocobHocTM N gedopmaumam B COOTBETCTBUM ¢ TpebosaHmammu CI 22.13330 n c yyetom
pe3y/IbTaToB MPOTHO3HbIX TEMJIOTEXHWUYECKMX PACYETOB.

6.4. YCTPOMACTBO OCHOBAHWUM U GyHAAMEHTOB NPU UCNO/b30BaAHUMU
MHOroneTHemep3/bIX rPYHTOB Mo npuHuuny

6.4.1. MNpK NPOEKTUPOBAHNUMU OCHOBAHUN N GYHOAAMEHTOB 34aHMUN U COOPYKEHWNIA, BO3BOAMMbIX C
MCNO/SIb30BaHMEM MHOFOJIETHEMEP3AbIX TPYHTOB no npuHumny I, cnepyer npeaycmatpusaTb
MepOoNpPUATUA MO YMEHbLLEHUIO AedopMaLnii ocHOBaHUA (6.4.2) Uan meponpusaTUs No npucnocobaeHunto
KOHCTPYKLMIA COOPY)KEHUS K BOCMPUATUIO HepaBHOMEpPHbIX aedopmauunii ocHoBaHusa (6.4.5),
Ha3Hayaemble NO pe3y/ibTaTam pacyeTa OCHOBAHMA No gedopmaunam.

BbibOp OAHOrO M3 yKasaHHbIX MepPOnpUATUIA WAM UX COYETaHUA MPOM3BOAWUTCS Ha OCHOBAHUMU
TEXHUKO-3KOHOMMYECKOTro pacyeTa. [1py1 3ToM MeponpuATUA MO YyMeHbLUEHUIO aedopmaLLMin OCHOBaHMUA
cnefyeT npepycmatpuBaTb B JII0OOM Cayvae, eCAM pacyeTHble OCaAKM COOPYMKEHWs MNpeBbIWatoT
3HAYeHUA, AONYCTUMbIE MO APXUTEKTYPHbIM U TEXHONOTMYECKMM TPebOBaHUAM, a ANA COOPYKEHUN,
BO3BOAMMbIX MO TUMOBbIM MNPOEKTaM, - TaKXKe YCTaHOB/AEHHble ANA HWUX NpegesbHble 3HayeHuA
aedopmaumii No ycaoBMAM NPOYHOCTU U YCTOMUMBOCTU KOHCTPYKLNIA.

MeponpuATMA No NPUCIOCOBNEHMIO KOHCTPYKLMIA COOPYKEHNUA K HEPAaBHOMEPHbIM AedopMaLmam
OTTAaMBAIOLLLErO OCHOBAHMA CNefyeT HasHayaTb MO pesysibTaTaM pacyeTa COBMECTHOM paboTbl OCHOBAHWSA
N COOPYKEHUA.

6.4.2. OnAa ymeHblieHnsa aedpopmaumii OCHOBAHMA B 3aBUCUMOCTU OT KOHKPETHbIX YCN0BWMA
CTpPOMTENbCTBA C/ieayeT NpeaycMaTpmBaTh:

npeasapuTenbHoe (A0 BO3BEAEHUSA COOPY)KEHWS)) UCKYCCTBEHHOE OTTauBaHWEe W YNNOTHeHUue
FPYHTOB OCHOBAHMUSA;

3aMeHYy NbAUCTbIX FPYHTOB OCHOBAHWA TasibIM MW HENPOCAAOYHbIM MPU OTTAMBAHUM MECYAHbIM
WKW KPYNHOOBI0MOYHbBIM FPYHTOM;

OorpaHuYeHme rnybumHbl OTTauBaHUA MeP3/bIX TPYHTOB OCHOBAaHMA, B TOM YMcae co ctabuamsaymeit
BEPXHEN NOBEPXHOCTM MHOIOJIETHEMEP3/1I0MO FPYHTA B NPOLLECCE SKCM/yaTaL MM COOPYKEHUS;

yBenmyeHume rnybuHbl 3an0KeHna GyHAAMEHTOB, B TOM YMC/Ie C NPOPE3KON NbAUCTbIX TPYHTOB U
onupaHuem GyHAAMEHTOB Ha CKaJibHble UK ApYyrMe MasoCKUMaeMble MPU OTTanBaAHUMU TPYHTHI.

6.4.3. TnybuHY nNpeaBapuTENbHOrO OTTaMBaHUA WMAM 3aMeHbl NbAMUCTbIX FPYHTOB OCHOBaHMA Ha
ManoCKMUMaeMble NPU OTTauBaHUKU FPYHTbI CeayeT yCTaHaBAMBaTb MO pe3y/ibTaTamM pacyeTa OCHOBAHWA
no aepopmauMam cornacHo ykasaHmam 7.3.10.

KOHTYpbl 30HbI OTTaMBaHUA WMAM 3aMeHbl TPYHTOB OCHOBAHWA B MAaHe AO/IXKHbl BbIXOAUTb 3a
KOHTYPbl COOPY)KEHUA HE MEHEE YeM HA NMONOBUHY FNYBMHbI NpeaBapUTE/IbHOrO OTTanBAHMA FPyHTa.

Jonyckaetca NpUHMMaTb MeEHbLWY NAOWaAb NpeABapuUTeNbHOrO OTTaMBaHMA WAW 3aMeHbl
FPYHTOB B MJIaHe, a TaKKe MpPOWM3BOAWUTb NOKa/bHOE MpenBapwuTesibHOe OTTaMBaHWE TPYHTOB Mof,
byHAaMeHTaMK (BMECTO CM/IOWHOrO OTTaMBaHWMA MO BCEM NOLWAAb0 COOPYNKEHMUA), ecan 3To



0b60CHOBAHO pacyeToM OCHOBAHMA MO AedopMaLMAM U YCTOMYMBOCTMH.

OTTaMBaHWe T[PYHTOB OCHOBAHMI MOMHO MNPOU3BOAUTL CNOCOBAMM  31EKTPOOTTaMBaAHMA,
NapooTTanmBaHWUA UM 3a CHET APYrMX UCTOYHWMKOB Tenna. MNpu aTom AoMKHbI 6bITb NPeayCcMOTPEHbI Mepbl
no obecneyeHmnto YyCTaHOBAEHHOM NPOEKTOM CTEMEHWN YNIOTHEHMA OTTasHHOIO FPyHTa.

6.4.4. OnAa orpaHuyeHua raybuHbl OTTaMBaHWMA TFPYHTOB B OCHOBAHWW COOPYXKEHUA cheayeT
npeaycmaTpuBaTb YCTPOMCTBO TEMOM30ANPYIOLLMX NOACHINOK U 9KPAHOB, YBENMYEHME CONPOTUBNEHUA
Tennonepesaye NoAOB NEPBbLIX TaXKel U ApYyrne MeponpuUATUA NO YMEHbLUEHUIO TENNOBOrO BAUAHUA
COOPYKEHMA Ha FPYHTbI OCHOBAHMSA, a TaKKe CTabuansaumio BepxHe NOBEPXHOCTU MHOTO/IETHEMEP310T0
rPyHTa (B TOM YMcne nNpu HEC/IMBAKOLLEMCA CE30HHO-MPOMEpP3atoLWEeM CN0e) HUKeE TNYOUHbI 3aN10XKeHUA
nogowebl GyHAAMEHTOB NyTEM PEry/IMpoBaHMA TEMMEPATypbl BO34yXa B MNOAMNOAbAX UAM TEXHUYECKUX
9TaXax 34aHunA cornacHo MpunoxeHuto E.

6.4.5. NMpucnocobneHne KOHCTPYKLUMNIA COOPYHKEHNI K HEPaBHOMEPHbIM AedopMaLMaM OCHOBAHMSA
[0IKHO obecneynBaTbea:

a) yBennyeHmem npoYHOCTU U NPOCTPAHCTBEHHOW ¥ECTKOCTU 3[4aHUsA, AOCTUraeMON YCTPOMCTBOM
MO3TaXKHbIX, CBA3AHHbIX C MEPEKPbITUAMMU KeNe306eTOHHbIX U apMOKMUPMUYHBIX MOACOB, YCUEHMEM
aPMMUPOBAHMUA KOHCTPYKLMWA, 3aMOHOAMYMBAHMEM COOPHBLIX 3/N1E€MEHTOB MEPEKPbLITUA, YCUAEHUEM
LOKO/IbHO-GYHAAMEHTHOM YacTW, PaBHOMEPHbBIM PACMOI0XKEHMEM CKBO3HbIX NMOMEPEYHbIX CTEH, @ TaKXKe
pa3pe3Koit NPOTAKEHHbIX 34aHNIM HA OTAE/IbHble OTCEKU AIMHON A0 NONYTOPHOM WMPUHBI 34aHUSA;

6) yBennyeHnem noAaT/MBOCTM M TMOKOCTU COOPY)KEHUS MyTeM Pa3pesKu ero KOHCTPYKLUi
AedopMaLMOHHbIMM LWBAMM, YCTPOMCTBOM LUAPHUPHBIX CONPAXKEHUI OTAE/bHBIX KOHCTPYKLNI C y4ETOM
BO3MOXHOCTU UX BbIPaBHUBAHMA U PUXTOBKMU TEXHOIOFMYECKOTO 060pYyA0BaHMA.

JonyckaeTca npeaycmatpuBaTb KOMOMHAUMIO YKA3aHHbIX MEPONPUATUN MPUMEHUTENIbHO K
0CODEHHOCTAM MPOEKTUPYEMOTrO COOpYXeHua. Mpu 3Tom 6ecKapKacHble Xujble M 0bLWecTBEHHblE
3[aHNA CNefyeT, Kak NPaBUAo, MPOEKTUPOBATb MO KECTKON KOHCTPYKTUBHOM CXEME; A1 NPOMbILLIEHHbIX
COOPYKEHUIN MOFYT NMPUMEHATLCA TMOKME U KOMOWHUPOBAHHbIE KOHCTPYKTMBHbIE CXeMbl. LlokoabHO-
byHAAMEHTHYO YacTb 34aHWUI B TUMOBbIX NPOEKTax cienyeT pa3pabaTtbiBaTb B HECKONbKUX BapuaHTax,
paccYUTaHHbIX MO NPOYHOCTU HA pa3Hble Npesesbl 4OoNyCTUMbIX AedopmaLMii OCHOBaHMA.

6.4.6. MNpn NCNONBb30BAHUM MHOTOJIETHEMEP3/IbIX TPYHTOB B KAYeCcTBE OCHOBAHWI no npuHuuny Il
cnepyet, Kak NpaBuao, NPUMEHSATD:

a) ANA COOPYXKEHUI C }KECTKOWM KOHCTPYKTUBHOM CXEMOW, BO3BOAUMbIX Ha OTTaMBalOWUX FPYHTaX, -
YCUAEHHbIE aPMOMOACAMM JIEHTOYHbIE PYHAAMEHTbI, B TOM YMCNE B BUAE KECTKUX NEPEKPECTHLIX JIEHT,
BOCMPUHMMAIOWMX W Nepepacnpesensalowmx YCuUauMa, Bbl3BaHHble HEPaBHOMEPHOW OCafKoM
OTTAMBAIOLLErO OCHOBAHWA, @ B HEOBXOAUMBIX CAyYaax - NAUTHble GYHOAMEHTbI; Ha NpeaBaPUTENbHO
OTTAAHHbIX WU YNAOTHEHHbIX FPYHTAX AOMNYCKAETCA NPUMEHATb CToNbYaTble, NEHTOYHbIE U Apyrue BUAbl
dYHAAMEHTOB Ha ecTeCTBEHHOM OCHOBAHMM, a TaKKe CBaWMHble GYyHAAMEHTbI, €c/in 3TO0 06yCN0BAEHO
FPYHTOBbIMM YCNOBUAMM;

6) ANA COOPY)KEHUN C TMOKOW KOHCTPYKTUBHOW CXemol - ctonbuyatble U OTAENbHO CToAlLUe
dyHAAMEHTbI NOA, KONOHHbI, TMBKME NeHTOUYHbIE GYHAAMEHTbI, @ B HEOBXO4MMbIX C/IyHasAX TaKKe CBalHble
dYyHAAMEHTBI.

6.4.7. B cny4aAx, Korga B OCHOBaHWM COOPY)KEHMW 3aneralT CKalbHble WAW  gpyrue
MasIoCKMMaeMble NPU OTTaMBAHWUWU TPYHTbI, cleayeT NPUMEHsTb cTonbyaTble GyHAAMEHTbI, CBaliHble
byHAAMEHTbI U3 CBAW-CTOEK, B TOM YNC/E U3 COCTaBHbIX M BYPOHaObUBHbIX CBANA.

CBau cnefyeT Norpy»Katb, Kak Npasmao, bypoonyCcKHbIM CNOCOH60M B CKBaXKMHbI, AMAMETP KOTOPbIX
He meHee Yyem Ha 15 cm npeBbllaeT HanbonblumMe pasmepbl NONEPEYHOr0 CEYEHUs CBaM, C 3aN0/IHEHUEM
cBOOOAHOrO NPOCTPAHCTBA LLEMEHTHO-NECYAHbIM MM APYIMM PacTBOPOM NO NPOEKTY. 3aAesiky CBan-
CTOEK B CKa/IbHbIE FPYHTbI HAAEKUT NPON3BOANUTL B COOTBETCTBUM C TpebosaHuamm CIMN 24.13330.

6.5. TpeboBaHMA K UHKEHEPHOM NOATOTOBKE TEPPUTOPUM

6.5.1. B npoeKTe OCHOBaHWN N GYHAAMEHTOB Ha MHOTFONETHEMEP3/bIX FPYHTaX LO/KHbI ObiTbh
NpPeaycMOTPEHbl  MEPONPUATUA MO  MHXEHEpPHOM NOAroTOBKe TeppuTopuM, obecneyunBaiowme
cobnogeHNe PacyeTHOro TrMAPOreosIorMYeckoro U TEMNJIOBOTO PEeMMaA TPYHTOB OCHOBaHUA U
npeAoTBPaLLEHME 3PO3UKN, PA3BUTUA TEPMOKaApCTa W  APYrUX ¢GU3MKO-TeosIorMYeckmMx NpoL,eccos,
NPUBOSAWMX K WM3MEHEHMUIO MPOEKTHOrO COCTOSHUA TPYHTOB B OCHOBAHWWM COOPYXEHWN MNpU UX



CTPOUTENbCTBE WM 3KCMJlyaTauMKM, a TaKKe K HefoMyCTUMbIM HapyLeHUMAM MPUPOLHbIX YCNOBUM
OKpy»Katowen cpeabl. PazpaboTky meponpuATUiA HAgNEKUT NPOBOAUTL B COOTBETCTBMM C TpeboBaHUAMYU
CN 116.13330. TpeboBaHUSA K UHKEHEPHO-3KOIOMMUYECKUM N3bICKaHUAM A5 CTPOUTENbCTBA YCTaHOB/EHDI
B [1].

6.5.2. MH)KeHepHan NOArOTOBKA OTAENbHbIX CTPOUTE/IbHbIX MAOLWALOK AOMKHA OblTb yBA3aHA C
oblelt WHXeHepHOM MOArOTOBKOM W  BEPTUKANbHOW NAAHUPOBKOW TEppUTOPMM  3aCTPOMKM B
COOTBETCTBUU C FEHMAAHOM U 06ecrneymBaTb OPraHM30BaHHbIN OTBOA, MOBEPXHOCTHbIX, HAAMEP3NOTHbIX U
MEXMep3/0THbIX BOA, WU BOJA, CE30HHO-OTTaMBAIOWEro C/A0A C Hayana CTPOUTeNbCTBA U B TevyeHue
9KCnyaTaLMoHHOro nepuoaa.

MogbesgHble NYTU U HACbINKU AAA NPOXOXKAEHUA TPAHCMOPTHLIX CPEACTB M PaboTbl CTPOUTENbHOM
TEXHWKM CaeayeT ycTpamsaTb 40 Havyana paboT no Bo3BeAeHUIO GyHAAMEHTOB.

6.5.3. Ha Tepputopun ¢ MHOroneTHemMep3abiMU FPYHTaMM BEPTUKANbHYIO NIAHUPOBKY MECTHOCTU
cnepyet NpousBOAUTb, KaK NPaBuIo, NOACLINKOW. Mpn NPUMEHEHUN B HEOHXOL4MMbIX CAYyYanX CPe3oK U
BbIEMOK FPYHTA A0/IKHbI ObITb MPUHATHI MEPbI MO 3aLLUTE BCKPbITbIX IbAUCTLIX FTPYHTOB OT NPOTaMBaHMs,
pasmbiBa M OMO/3aHUS CKAOHOB. [MoACbINKY MOXHO BbIMOJIHATL CMJ/IOWHON MO BCEW 3acTpanmBaemol
TEPPUTOPUN UNU NOJL OTAE/NbHBIE COOPYMKEHMA UAN UX TPYNMbl NPU yCA0BMM obecnedyeHns cBO6OLHOrO
CTOKa NOBEPXHOCTHbIX BOA.

6.5.4. Mpn MCNONb30BAHUN MHOFONIETHEMEP3/bIX TPYHTOB NO NpuHUMNy | NoacbinKy caeayet
BbIMO/IHATL, KaK NPaBUio, B 3MMHWUIN Nepunog, nocsie npomep3aHma Ce30HHO-OTTasBLUErO C/10A FPyHTa (He
MeHee yem Ha 0,2 m), nocse npenBapuUTENIbHON OYUCTKM MOBEPXHOCTU FPYHTA OT cHera. ToAWMHA K
€nocob ycTpoiicTBa NOACHINOK MPUHMMALOTCA B 3aBUCUMOCTM OT UX Ha3HAYe€HUS MeP3/I0THO-TPYHTOBbIX U
rMAPOreonorMyeckmnx yCnoBui.

Ha yyacTkax c CUAbHOABLAUCTBIMM TPYHTaMM M NOA3EMHbIMWU NbAaMW CAeayeT ycTpauBaTb
CN/IOWHbIE MO NAOLWAAM TENJIOU30AUPYIOLLME NMOACHINKU AN 3KPaHbl, TOALWMHY KOTOPbIX Heobxoanumo
yCTaHaB/AMBaTb pacyeTom MO YC/AOBUIO MpefoTBpalleHMA MpoTanMBaHUA NOACTMAAIOWEro AbAUCTOro
rPYHTa COrNacHO YykKasaHmam 8.2 U UCKAKOYEHMA  NOBbIWEHWA  MNPUPOAHbIX  Temnepatyp
MHOTFONETHEMEP3/bIX TPYHTOB. YCTPOWCTBO MOACHINOK, WCMNO/b3yeMbIX B KayecTBe OCHOBaHWIA
COOpPYXKEeHUN, cieayeT NPOU3BOAMTL COM/TAaCHO YKa3aHuam 6.3.14.

Mpn HeOHXOAMMOCTUN MOHUKEHUA MPUPOLHBIX TEMNEPATYP CUNBHONBANCTbIX TPYHTOB M MOA3EMHbIX
NbO0B B LLENAX UCKAOYeHUsA npoueccos nonasyyectu (MpunoxkeHne M) Bo Bpemsa 3KCNAyaTaLMOHHOTO
nepuvoga cneayet npegycmatpuBaTb aKTUBHYIO TEPMOCTAOUIN3ALMIO TPYHTOB OCHOBAHMA C NOMOLLbIO
ycTaHosku COY.

6.5.5. Mpn Mcnonb3oBaHMN MHOTONETHEMEP3/IbIX TPYHTOB B Ka4ecTBe OCHOBaHWI no npuHumny i
BEPTUKANIbHYIO NJAHUPOBKY AOMYCKAETCA OCYLLECTBAATb MOACLINKAMU U BbleMKaMK rpyHTa. MNoaceinku
HaANEeXUT YCTPaMBaTb, Kak NPaBuIo, NO OTTAAHHOMY FPYHTY C/I0A CE30HHOrO NPOMeP3aHNA-OTTaUBaHUA.
BbleMKM TpyHTOB A0MYCKAeTCA BbINOMHATbL Ha HEMPOCAAOYHbIX MPU OTTAMBAHUM TPYHTAX WUAU eCnu
npeaycMoTpPeHO NpeanocTpoeyHoe OTTauBaHUE 1 YNAOTHEHWE FPYHTOB MO, COOPYKEHUAMMN.

YpoBeHb MIAHUPOBOYHbIX OTMETOK, BbICOTY MOACHLINOK, ryOWHbI BbIEMOK TFPYHTOB, YK/IOHbI
BOAOOTBOAALLEN CeTU cneayeT NPUMHUMATb C YY4EeTOM PACYETHbIX OCAfOK FPYHTOB NpU OTTaMBaHuu. B
HeobXxoaMMbIX C/ly4asx (CUAbHONbAUCTbIE, 3aTOPPOBAHHBIE AN MMEIOLME HEPABHOMEPHYIO NbANCTOCTb
rPYHTbI) CAefyeT OCyWecTBAATb YaCTUYHOE OTTaMBaHME UM 3aMeHY FPYHTOB BEPXHErO SbAMUCTOrO CA0S
WK YCTPOMCTBO TEMN03aLMUTHBIX 3KPAHOB COrlacHo 6.4.4.

Mpyv BbICOKOM YypOBHE NOA3EMHbIX BOZL HeobxoAMMO npenycMaTpuBaTb Mepbl MO
npeAoTBpaLLeEHMIO 06BOAHEHMA 3arny6eHHbIX NOABAIOB UM TEXHUYECKUX STaxKel 34aHuA: NoAHATME
YPOBHSA NNaHMPOBOYHbIX OTMETOK, YCTPOMCTBO ApeHaxa, NPoTMBOPUIbTPALMOHHbIE 3aBECHI, B TOM YMC/e
NbAOrpyHTOBblE M T.N. [pU NPOEKTUPOBAHUM NPOTUBOPUABTPALMOHHBIX 3aBeC BOAHbIM HanaHc
NoA3eMHbIX BOA, Ha 3acTpanMBaemMol TEPPUTOPUN AOSKEH ObITb COXPAHEH.

6.5.6. B coctaBe MeponpuATUN NO WHMKEHEPHOW MOALrOTOBKE TEPPUTOPUU LONKHbI OblTb
npeaycMoTpeHbl MPUPOAOOXPaHHbIE MEPONPUATUA, HaNpaBaeHHble Ha BOCCTaHOBAEHME HapyLEeHHbIX B
npougecce CTPOMTENIbCTBA NPUPOLHbBIX YCIOBUIA, B COOTBETCTBUM C 16.4.

MNpumeHeHMe Ha obAsaTenbHON OCHOBe MyHKTa 6.5.7 obecneumBaeT cobnoaeHue TpeboBaHWUM
depepanbHoro 3akoHa ot 30.12.2009 N 384-®3 "TexHUuYecKuit pernameHT o 6e3onacHOCTU 34aHUN U

coopyeHuin" (MoctaHoBneHue MNpasuTtensctea PO o1 26.12.2014 N 1521).



6.5.7. lna obecneyeHns yCTOMUYMBOCTM U SKCMYATALLMOHHOM NPUTOLHOCTU 34aHUIA U COOPYKEHWN
NPy NPOKNAAKE HAPYMKHbIX CETel cMcTeM BOAOCHADXKEHWs, KaHanuM3auuu, TeNNOCHabXeHua cnepyet
npeaycMmaTpmMBatb TOT JKE MNPUHLWUMN WUCNONb30BAaHMA MHOFOIETHEMEP3/bIX TPYHTOB B KadecTse
OCHOBaHWN, KOTOPbIA NPUHAT ANA 34aHUA U COOPYXKEHWUN, pasmellaemblX Ha AaHHOM TeppuTopuu
3aCTPOlKK. MpUMeHeHWe pPasNYHbIX MPUHLMMIOB AONYCKAETCA NPW YCAOBUM NPOKNALKM CETEW B KaHaNax
Ha TaKOM PACCTOAHUN OT 34aHUM U COOPYIKEHUMN, MPU KOTOPOM HE MPOU3OMAET USMEHEHMA PACUYETHbIX
TemnepaTyp OCHOBAHUW 34aHUI U COOPYKEHUM, UAN NPU NPUMEHEHUN APYTUX Mep, NPeayCMOTPEHHbIX
6.1.5.

(8 peq. 3meHeHua N 1, yTB. NMpuKkazom MuHcTpos Poccum ot 07.11.2016 N 779/np)

BBOAbI M BbIMYCKM UHMKEHEPHbIX CETEN B 34aHUAX UM COOPYKEHUAX U NMPOKNALKY ITUX ceTel B
noAnonbAX W  TEXHUYECKUX 3ITaxKax cnefyer OCYWEeCcTBAATb NO  MNPUHUUMNY  UCMOJIb30BaHUA
MHOFOJIETHEMEP3/bIX FTPYHTOB, MPUHATOMY A/1A JAHHOTO 343aHUA UAN COOPYKEHUA. KOHCTPYKLMA BBOAOB
M BbIMYCKOB [0/1XKHa BbITb TaKOM, YTOObI MPM MUCNONb30BAHUM MHOTONIETHEMEP3/IbIX FPYHTOB B KayecTse
OCHOBaHMA MO NPUHUMNY | CKNOYaNAaCb BOSMOXHOCTb MECTHOIO OTTanBaHMA FPYHTOB UM NOBbILEHUA
(MpoTMB yCTaHOBNEHHOM B MPOEKTE) UX PacyeTHOW TemnepaTtypbl, @ NPU UCMNOJIb30BaHUM FPYHTOB B
KayecTBe OCHOBaHMA MO npuHuUMny Il - YyCKOpPEeHHOro MEeCTHOrO OTTaMBaHWA M, KaK CAeacTsBue,
YyBE/IMYeHHON HepaBHOMEpPHOCTM Aedopmanmm 0OCHOBaHUS GYHAAMEHTOB.

7. PacyeT ocHOBaHWI U GyHAAMEHTOB

7.1. O6bwme yKasaHus

MNpumeHeHne Ha obAsaTenbHOM ocHoBe MyHKTa 7.1.1 obecneumBaeT cobnogeHue TpeboBaHUM
depepanbHoro 3akoHa ot 30.12.2009 N 384-d3 "TexHUYECKMA pernameHT o 6e30MacHOCTM 34aHUIA U
coopykeHui" (MoctaHoBneHue MpasuTenbctea PO o1 26.12.2014 N 1521).

7.1.1. Mpun nNpPOEKTUPOBAHMN OCHOBAHMN U PYHOAAMEHTOB COOPYHKEHUA, BO3BOAUMbBIX Ha
MHOFOJIETHEMEP3/IbIX TPYHTAX, C/IeAyeT BbINONHATD TEMJIOTEXHUYECKME pacyeTbl OCHOBAHUA U pacyeTbl
OCHOBaHMA 1 GYHAAMEHTOB Ha CMI0BbIE BO34ENCTBUA. B pacueTax ocCHOBaHUA 1 GYHAAMEHTOB HagNeXKnT
YYUTbIBATb MPUHLMN NCNONb30BAHMA MHOFO/IETHEMEP3/bIX FTPYHTOB B Ka4ecTBe OCHOBaHMA, TEMN/I0BOE U
MeXaHW4YyecKoe B3anMoaeNCTBUE COOPYKEHNS U OCHOBAHMA.

7.1.2. OcHoBaHuMs W ¢yHOAAMEHTbl CcneayeT paccyMTbiBaTb MO ABYM rpynnam npeaesibHbixX
COCTOAHMIA: MO NEepPBOW - NO Hecyllel cnocobHOCTH, NO BTOPO - No Aedopmaumam (ocaakam, npornbam
M Np.), 3aTPyAHAIOWMM HOPMaAbHYIO 3KCMAyaTalMio KOHCTPYKLMIA COOPYXEHUA, a 31eMeHThbl
Kene3obeTOHHbIX KOHCTPYKLMI - 1 N0 TPELLMHOCTOMKOCTM.

Mpw pacyeTe No NpeaesibHbIM COCTOSHUAM HECYLLYI CNOCOBHOCTb OCHOBAHMUA N €ro OXuAaaemMble
aedbopmaumn cneagyet ycTaHaBAMBATb C YYETOM TEMMNEPATYPHOro perkmma rpyHTOB OCHOBaHMA, a Npwu
npuHumMne | - TakKe C y4eToM NPOAOKUTENbHOCTU AENACTBUSA Harpy3ok WU PeosiorMYeckuMx CBOMCTB
rPyHTOB.

PyHOAMEHTbI KaK 31eMeHTbl KOHCTPYKLMIA B 3aBUCMMOCTM OT UX MaTepuana caeayert paccymTbiBaTb
B COOTBeTCTBMM ¢ TpeboBanmamm CM 16.13330, CM 35.13330, CM 63.13330, CIN 64.13330. Pacuer
YKa3aHHbIX KOHCTPYKUNI NpuBeaeH Takxke B [4] u [5].

7.1.3. PacyeT ocHOBaHWI cnenyeT NpoM3BOAMUTD:

a) NpY NCNO/Ib30BaHUM MHOTO/IeTHEMEP3/bIX TPYHTOB MO NPUHUMNY |: No Hecywei cnocobHOCTYH -
ONR TBEPLOMEP3/bIX FTPYHTOB; MO HecyLen cnocobHOCTU M aedopmaumam - A NAACTUYHO-MEP3/bIX U
CUJIbHOJIbAUCTBIX TPYHTOB, @ TaKXKe NoA3EeMHbIX 1bA0B;

6) Npu NCNONb30BaHNUU MHOTOJIETHEMEP3/IbIX TPYHTOB MO NpuHUMNY |l: No Hecywen cnocobHOCTH -
B c/yyasx, npeaycmoTpeHHbix CM 22.13330; no aedopmaumam - BO BCEX CAy4yasx, Npu 3TOM AAs
OCHOBaHW, OTTanBalOLMX B NPOLLECCE SKCMAYyaTaLMM COOPYHKEHUA, pacyeT no gepopmaLmam Hagnexunt
NPOM3BOAUTb U3 YCOBUA COBMECTHOM PaboTbl OCHOBAHWUA U COOPYKEHMA.

PacyeT ocHoBaHWiIt No aepopmaumam cnegyet NPon3BOAUTb HA OCHOBHbIE COYETAHWUA HArpy3oK 1
BO34EeNCTBMI; pacyeT Mo Hecylen cnocobHOCTU - Ha OCHOBHblE M OCODble COYeTaHWUs Harpysok u



BO34EUCTBUN.

7.1.4. Harpy3km u BO34eNCTBUA, NepefaBaemble Ha OCHOBAHWA COOpPYXXeHWem, cnepyet
YyCTaHaB/IMBaATb pacYyeToM B COOTBETCTBUU € TpeboBaHuamm CM 20.13330 c yueTom yKasaHmin CM 22.13330,
CN 24.13330, a g1a 0OCHOBaHM OMOp MOCTOB M Tpyb noA HackinAamuM - cornacHo CM 35.13330.

Mpn MCcNonb30BaHMM MHOTOJIETHEMEP3/bIX TPYHTOB MO MPUHUMNY |, ecnn rpyHTbl OCHOBaHMUA
HaxXo4ATCA B TBEPAOMEP3/IOM COCTOAHWM, A TaKXKe B caydaax, npeaycmaTtpusaembix CIM 22.13330,
Harpysku M BO3AENCTBMA HAa OCHOBaHMEe O0MNycKaeTcs HasHayaTb 6e3 yyeTa WX nepepacnpeneneHus
HaaPYyHAAMEHTHBIMW KOHCTPYKLMAMMU COOPYKEHUA.

MpM MCNONb30BAHMM MHOTONETHEMEP3/IbIX FPYHTOB B KayecTBe OCHOBaHMA no npuHuuny |l
HarpysKkun Ha OCHOBaHMe c/eayeT onpeaensTb, Kak NPaBu/o, C y4eTOM COBMECTHOM paboTbl OCHOBAHMA U
COOpYXKeHUA.

7.1.5. Harpy3sku 1 Bo3gelicteus, Kotopble no CM 20.13330 moryT oTHOCUTBLCA Kak K AJUTENbHbIM,
TaK U K KPaTKOBPEMEHHbIM, MPU pacyeTe Mep3/iblX OCHOBAHMW MO HecCylelh CnocobHOCTU AO0NXKHbI
OTHOCUTBCA K KPAaTKOBPEMEHHbIM, @ NPU pacyeTe OCHOBaHMUI No fedopMaLmAM - K AJAUTENbHBIM.

Bo3geicTeus, Bbl3BaHHbIE OCaZKamMM FPYHTOB NpW NPeAyCMOTPEHHOM B NPOEKTEe OTTaMBAHUM UX B
npouecce 3KCNAyaTaLUn COOPYXKEHUA, cnenyeT OTHOCUTb K AUTENbHbIM; BO3AENCTBUA, CBA3AHHbIE C
BO3MOXHbIM MPOTAaMBAHMEM W MPOCAZKAMWU FPYHTOB MPU HapyLIEHMAX 3KCMAyaTaLMOHHOIO pexuma
COOpYKeHUs, - K 0cobbim.

7.2. PacyeT OCHOBaHWI U GpyHAAMEHTOB NPU UCNONb30BAHUN
MHOTO/IeTHEMEP3/IbIX TPYHTOB MO NPUHLMNY |

7.2.1. PacyeT OCHOBaHWUI GyHAAMEHTOB MO NepBOW rpynne npeaenbHbiX COCTOAHUN (No Hecyluen
CNOCOBHOCTM) NPOU3BOAMUTCA UCXOLA U3 YCI0BUSA

F<F, ly,, (7.1)

roe F - pacyeTHana HarpysKa Ha OCHOBaHWe;
F, - Hecywas cnocobHocTb ocHOBaHusA, onpeaensiemas pacdetom (7.2.2), a Ans OCHOBaHWA
CBalHbIX (YHAAMEHTOB - AOMNOJHUTENbHO W NO AaHHbIM MOAEBbIX MCMbiTaHWI cBai (7.2.10), u
cTaTMyeckoro 3oHAMpoBaHua (MpunoxkeHue N);
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Y, - KO3ODULMEHT HaAEKHOCTN NO OTBETCTBEHHOCTU COOPYXKEHUA, MPUHUMAEMbI B COOTBETCTBUM

¢ TpeboBaHmamm CIM 22.13330 B 3aBUCMMOCTU OT BUAA U YPOBHA OTBETCTBEHHOCTM COOPYXKEHUsA, a And
OCHOBaHM onop MocToB - cornacHo CIM 35.13330 u ykasaHuam 12.13.

7.2.2. Hecywan cnocobHoctb ocHoaHua F,, KH, BEPTUKANbHO HarpyXeHHOMN BUCAYE CBan Mam

cTonbyaToro pyHaameHTa onpeaensetcsa no ¢opmyne

EAZj/t}/c RA+ZRaf,iAaf,i ;(7-2)

i=1

roe ), - TemnepaTypHblil KO3OOULMEHT, yYMTbIBAIOWMIA M3MEHEHMA TemnepaTypbl PYHTOB

OCHOBaHMA M3-3a CAyYalHbIX WM3MEHEHWI TemnepaTypbl HapyXHOro BO3A4yXa, onpeaensetca Mo
yKasaHuam NpunoxeHusa [1;

Y. - KO3dPMUMEHT ycnosuii paboTbl OCHOBAHMA, MPUHMMAaEMbIiA MO yKasaHuam 7.2.4;

R - pacyeTHoe COnNpoTMBAEHME MEP3/IOr0 FPYHTA NoA, HUXKHUM KOHLLOM CBauv MAW Nog NOAOLBOM
cTonbyaTtoro ¢pyHaameHTa, Kla, onpegenseTcs COrnacHo yKasaHuam 7.2.3;

A - nnowanb NoAoWBblI cToN6YaToro GyHAameHTa MAM NAOWaAAb ONUPAHUA CBaW Ha FPYHT, M2,
NpUHMMaeman ANA CMJIOWHbIX CBall PaBHOW MNaoWaAM WX MNOMNEPeYHOro ceyeHua (1AM naowaau
ylWIMpeHUa), ANA NOAbIX CBal, MOrPYKEHHbIX C OTKPbITbIM HUMHUM KOHLOM, - NAOWaAM NOnepeyHoro



ceyeHuna ceau BpyTTO NpU 3aMONHEHUWN €e MOJIOCTU LLeMEHTHO-MECYaHbIM PAacTBOPOM MAW FPYHTOM Ha
BblcOTy obecneymnBatoLLyo HecyLyto CNOCOBHOCTL N0 CMEP3aHMIO C BHYTPEHHEN NOBEPXHOCTLIO CBaW He
MeHee HecyLLel CnocobHOCTM Y HAMKHErO KOHLA CBaw;

(8 peq. 3meHeHua N 1, ytB. NMpukazom MuHcTpos Poccum ot 07.11.2016 N 779/np)

qu,i - pacyeTHOe COMpOTMBAEHME MEP3/10r0 rPYHTa MU rPYHTOBOrO pacTBopa casury no 60KoBoM

NMOBEPXHOCTM CMep3aHUA cBan MAM ctonbuyatoro ¢yHAameHTa B npegenax i-ro cnoa rpyHTa, Kla,
onpeaensaemoe COrnacHo ykasaHuam 7.2.3;

Aaf,i - naowaab NOBEPXHOCTN CMepP3aHUA i-ro cnos rPyHTa C 60KoBO NoBEPXHOCTbIO CBaun, a ANA

cTonbuatoro ¢pyHAaMEHTa - NoWwaab NOBEPXHOCTU CMEP3AHUSA FPYHTA C HUXKHEN CTyneHbto GyHAAMEHTa,
mZ;

N - YUCNO BblAENIeHHbIX NPU pacyeTe CN0eB MHOrONeTHEMEP3/I0ro rPyHTa.

MpumeyaHus. 1. Mpu pacyeTe Hecywelh cCNOCOBHOCTU OCHOBaHMA cToNb4YaToro ¢pyHaamMeHTa CUbI
CMep3aHuA FPyHTa, onpegensemblie BTOPbIM c/araembim dopmysbl (7.2), yYMTbIBAKOTCA TONbKO MpuU
YC/I0BUM BbINOJHEHWUSE 0OPATHOM 3aCbIMKM NA3yx KOT/J0BAHa BNAAXKHbLIM TasblM FPYHTOM C YNJIOTHEHUEM,
YTO AONKHO BbITb OTMEYEHO B NMPOEKTE.

(8 pea. 3meHeHua N 1, yt8. NMpukazom MuHcTpos Poccumn ot 07.11.2016 N 779/np)

2. B cayyasax, Korga C/noM  CE30HHOroO MNPOMEpP3aHUA-OTTaMBaHWUS He C/AMBaeTca C
MHOrOJIETHEMEP3/IbIM TPYHTOM, HECYLLYIO CMOCOOHOCTb CBali B npeaesiax Hemep3noro Cnod rpyHTa
ponyckaetca yuutbiBatb no CIM 24.13330. Mpu 3TOM AOMKHbI ObiTb MNPeaAycMOTPEeHbl Mepbl Mo
cTabunuszaumm BepxHem MNOBEPXHOCTU MHOFOJIETHEMEP3/ION0 TPYHTa, a pPaCYeTHble COMNPOTUBIEHUA
Ta/IMKOBbIX TPYHTOB (KpOMe KpPynHOOB/IOMOYHBIX M MECKOB CO CTEMNeHbHo BNAAXKHOCTU, HE MPEBbILIAtOLWEN
0,8) Boonb GOKOBOM MOBEPXHOCTM CBai, NPUHMMAEMble MO HOPMATMBHbIM Tabaunuam CM 24.13330,
cnenyet 6paTth C NOHMNKalOWUMKU KosbduuneHTamum: 0,8 - ANA rMUHUCTbIX FPyHTOB, 0,9 - ANA NecyaHbIX
BOAOHACLIWEHHbIX FPYHTOB; AN APYrMX TPYHTOB MNOHMMKatoWwme KosapPUUMEHTbl OnpeaenatoT no
OMbITHLIM JAHHbIM.

7.2.3. PacueTHoe pgaBneHve Ha Mep3Ablii FPYHT Mo NoAowBoW ¢yHAAMeHTa R M pacyeTHble
COMPOTMBNEHUA MEP3/OT0 TPYHTa WM TPYHTOBOrO PacTBOpa CABUIY MO MOBEPXHOCTUM CMep3aHuA

dyHOameHTa Raf YCTaHaB/IMBAOTCA MO AaHHbIM UCMbITAHUN TPYHTOB, NPOBOAMMbIX B COOTBETCTBUM C
FOCT 12248, c yyeToM Ko3dPULMEHTA HALEKHOCTMU MO TFPYHTY Vg, MPUHAMAEMOMY COr/lacHO 58, u

pacyeTHbIX TeMNepaTyp rPyHTa OCHOBaHUA Tm , TZ u T, onpesensembix TENNOTEXHUYECKMM pacyeTom

e
no 7.2.7 n 7.2.8. B pacyeT npMHMMaeTca HamxyaLee 3Ha4yeHue. B cnyyae npenBapuTeibHOIro OxXnaxKaAeHua
FPYHTOB pacyeTHble TemnepaTtypbl Tm, T; U Te onpenenaTcs TENNOTEXHUYECKUM PAacYeTOM TOJIbKO NO
7.2.7.
(8 pea. 3meHeHua N 1, ytB. NMpukazom MuHcTpos Poccum ot 07.11.2016 N 779/np)

Mo pe3ynbTaTam MUCMbITaHUI FPYHTOB LLIAPMKOBbLIM LUTAMMOM MW HA OAHOOCHOE CXKaTue pacyeTHble
3HayeHwus R, KMa, Bbluncnatotca no dopmyne

R=57c, 1y, +7d,(73)

rae Cn - HOPMAaTUBHOE 3HayeHWe npenenbHO AAUTesIbHOro cuennaeHua, Klla, npuHumaemoe

paBHbIM: C, = C,,, MPY UCMbITAHWAX FPYHTOB WapukosbiM wramnom u ¢, =0,5R - npu ucnbitaHmax

egn
Ha ofHOOCHOe CKatue, rae C,, M ch - COOTBETCTBEHHO NpeAenbHO ANUTENbHOE 3KBUBANEHTHOE
CLUEn/ieHNe 1 ConpoTMUBEHME rPyHTa OAHOOCHOMY CXKaTUIo;

1 - PacyeTHoe 3HaYeHue yAeNbHOro Beca rpyHTa, KH/m3;

d - rnybuHa 3anoxeHns dpyHOaMeEHTa, M;

Ve - KO3pDMUMEHT HAaAEKHOCTU MO FPYHTY.



HopmaTusHOe 3HayeHMe C, JOMycKaeTcA NMPUHUMATL COrACHO yKasaHuAaM Mpunoxkenusa J1.
(8 pea. 3meHeHuma N 1, yt8. NMpukazom MuHcTpos Poccumn ot 07.11.2016 N 779/np)
B cnyyasx, npeaycMoTpeHHbIX 5.9, pacyeTHble 3HadeHuA R u Raf AOMyCKaeTca NPUHUMATL No

Tabanuam MpunoxkerHus B.
Mpwu pacyeTax Hecywen cNOCOBHOCTM OCHOBAHMI 3HAYEeHMA R cneayeT NPUHUMATL: ANA CBAHbIX

dYHAAMEHTOB - MPU PacYeTHOM TemnepaType rpyHTa Tz Ha rnybuHe z, paBHOMN rnybuHe MorpyxeHus

cBau; Ana ctonbyaTbix GPyHAAMEHTOB - MPU PAacYETHOM TemnepaType rpyHTa Tm Ha rnybuHe 3a/10XKeHns
nogowsbl GyHAaAMeHTa.

PacyeTHble CONPOTMBAEHMUA CABUTY Raf,. cnepyeT NPUHUMaTb: oNa CBalHbIX QYHAAMEHTOB - NpK
Temnepatype rpyHTa 1. Ha rnybuHe cepeamHbl i-ro CNOA rpyHTa; ANA CTONBYaThIX GYHAAMEHTOB - NpU

Temnepartype rpyHTa Tm Ha rnybuHe, COOTBETCTBYIOLLEN cepeanHe HUKHEN CTyneHn dyHaamMeHTa.
Mpw pacyeTax Hecyllel cnoCObHOCTU OCHOBAHUA BUCAYE CBauM, PAcno/IOKEeHHOW OAHOPOAHbIX NO

COCTaBy MHOroseTHeMep3/biX rPyHTax, no ¢opmyne (7.2) 3HayeHwun Raf NPUYHUMaETCA NpuU cpesHen

(sxBMBaneHTHON) Temnepatype rpynTta 1, (7.2.7).

Ons 6ypoOnyCKHbIX CBail 3a pacyeTHoe COMPOTUB/IEHME CABUTY MPUHUMAOT HAaMMEHblMe U3
3HAYeHU ConpPOTMBAEHNA PACTBOPOB CABUIY MO NOBEPXHOCTU CMEP3aHMA Co cBael Ras M conpoTnBaeHUs
rPYHTOB CABMIY MO pacTBOpY (LEMEHTHO-Nec4aHoMy, U3BECTKOBO-NecYaHOMY UAKN rpyHTOBOMY) Rsn; ann
6ypoHabuBHbIX cBal - No 3HavyeHuto Rsh. Mpu pacyeTe Hecyle cnocobHOCTM KOMBUHMPOBaHHbIX CBal
(nepeBomeTanIMyeCcKMX, COOPHO-MOHOIUTHBIX U AP.) 3HaYeHUA Ras cneayeT NPpUHMMaTb C yY4eTOM PasHOM
NMPOYHOCTU CMEP3aHMA C TPYHTOM UX PasNNYHbIX 3/1EMEHTOB B COOTBETCTBUM C YKazaHUAMM MpunoxReHns
B.

(8 pea. 3meHenuma N 1, ytB. NMpukazom MuHctpos Poccumn ot 07.11.2016 N 779/np)

Ons ceait (Kpome 6ypo3abuBHbIX), oNMpaemMbiX Ha MecyaHo-LEebeHOYHYI0 NOAYLLIKY BbICOTOMN He
MeHee Tpex ANAaMeTPOB CKBa*KWMHbI, NPU AMAMETPe CKBaXXMHbl He 6o/see nosyTopa AMameTpoB CBaM,
pacyeTHoe 3HauyeHne R gonyckaetcs NPpMHUMATb A1A FPYHTa NOAYLLIKK, a 3HaYeHue A - paBHbIM niowaam
32608 CKBaXKWHbI. MpK onNnMpaHnKM cBalt Ha NbANCTbIE FPYHTbI C AbAUCTOCTbIO | >= 0,2 pacyeTHble 3HaYeHUs

R cnepyet npMHUMaTh € NOHUXKaOWMM KoapduumeHtom 11, = 1- L.
Ona  KpaTKOBPEMEHHbIX Harpysok C BpeMeHemM JelctBua t, paBHbIM WM MEHbLIUM

NPOAO/IKUTENIbHOCTU NepepbiBOB MeXKAY HUMMU, pacyeTHble 3HayeHuAa R n Raf AOoNyCKaeTcA NPUHNMATb

C NOBbILWAWMM Ko3dduuneHTomM 71, (KpOMe Onop MOCTOB) B COOTBETCTBMM C AaHHbIMM Tabanubl 7.1.

Tabnnua 7.1
Bpems aencrema Harpyskm t, 4 0,1 0,25 0,5 1 2 8 24
KoadppurumeHT n; 1,7 1,5 1,35 1,25 1,2 1,1 1,05

7.2.4. KoaddunumneHT ycnosuii paboTbl OCHOBaHMA ), NpUHMMaeTca no Tabaumue 7.2 B 3aBUCUMOCTH

OT BUAa 1 cnocoboB ycTpoicTBa pyHAaMEHTOB (Kpome Onop MOCTOB).

Tabnnua 7.2

Buabl pyHAaMeHTOB M cnocobbl UX yCTpOCTBa Kosdpduumnent 7,

Cronbyatble n apyrmue Buabl GyHAAMEHTOB HA €CTECTBEHHOM OCHOBAHUM 1,0




To e, Ha noAcCbINKax 0,9

BypoonycKHble cBau C NPUMEHEHNEM FPYHTOBbIX PAacTBOPOB, 1,1
NPEBbLILWAOWMX MO NPOYHOCTU CMEP3aHMNA BMELLLAIOLME TPYHTbI

To e, Npn paBHOMEPHOMN NPOYHOCTU FPYHTOBbIX PACTBOPOB U 1,0
BMELLAOLLLEro rpyHTa

OnycKkHble M 6ypoHabuBHble cBau 1,0

BypoobcagHble, 3abmBHbIe U Bypo3abuBHbIe CBaX Npu ANamMeTpe 1,0
NaepHbIX CKBaXXMH meHee 0,8 gMameTpa cal

Bypo3abusHble Npu 6oblIEM AMAMETPE NNAEPHBIX CKBAXKUH 0,9

3HauyeHna koadpouumeHTa Y., npusefeHHble B Tabauue 7.2, AonyckaeTcA yBeAMuMBaThb

NPOMNOPLMOHANbHO OTHOLIEHWUIO NMOJHOM HArpy3Kkn Ha PyHAAMEHT K CYMMe MOCTOAHHbIX U AJANTENbHbIX
BPEeMeHHbIX Harpy3ok, Ho He bonee yem B 1,2 pasa, ecam pacyeTHble 3HavyeHMA aepopmaLMin OCHOBAHMA
npu 3Tom He HByayT NpeBbIWaTh NPeAebHO AONYCTUMbIX 3HAYEHUN.

7.2.5. Mepepaya Ha ¢yHAAMEHTbl MNPOEKTHbIX HArpy3oK [AOMYyCKaeTcs, KaK npaswuao, npwu
TemnepaType rpPyHTOB B OCHOBAHWW COOPYXKEHWA He Bblle YCTaHOB/EHHbIX HA 3KCMAyaTalMOHHbIN
Nepuos pacyeTHbIX 3HAYeHWA. B HeobXxoaMMbIX Cayyasax crepyeT npegycMaTpyMBaTb MEpPONPUATUA NO
npeaBapuTesbHOMY (80 3arpyKeHua GyHAAMEHTOB) OXNAXKAEHUIO NNACTUYHO-MEP3AbIX FPyHTOB (6.3.5)
[0 YCTAaHOB/IEHHbIX PACYETOM 3HAYEHUI TeMNepaTypbl.

Mpu cooTBeTcTBYlOWEM OOOCHOBaHMM pPacYeTOM OCHOBaHWS No gedopmauuam AONycKaeTcs
3arpykatb QyHOAMEHTbl NpPU TemnepaTypax [FpyHTa Bbie PaCYeTHbIX, HO He Bblle 3HAYEHWUN:

T = 7be - 0,5 OC - AnAa nec4aHbIX N prﬂHOO6I'IOMO‘-IHbIX FTPYHTOB U T = 7;7]- _1 OC - ONA TMMHUCTDIX,

roe Ef - TeMnepaTypa Hayana 3amep3aHua rpyHTa (B.5). Hecyuasa cnocobHocTb ocHoBaHua [, B aTom

u

C/lydae AOO01XKHa onpenenAaTbCA NPU pPacCHEeTHbIX TemMmnepaTypax rpyHTa, yCTaHaB/IMBaE€MbIX 6es yyeTa

TEeN0BOr0 BANAHMA COOPYXeHna no dopmyne (7.8), npuHnmas KospduumeHT ¥, no pacyerty.

MpumeHeHe Ha 0653aTeNbHOM OCHOBE NYHKTOB 7.2.6, 7.2.8 - 7.2.12 obecneuunBaeT cobogeHune
TpeboBaHUit PegepanbHoro 3akoHa ot 30.12.2009 N 384-d3 "TexHMUYECKUIN pernameHT o 6esonacHoCcTH
3[aHuI 1 coopykeHnin" (MoctaHoBneHMe Mpasutenbctea PP o1 26.12.2014 N 1521).

7.2.6. PacyeTHble TemnepaTypbl rpyHTOoB 1 Tz 7 Te onpeaenalnTcA pacyeTom Tenjao0BOro

mo
B3aMMOZLENCTBUA COOPYKEHUA C MHOTONIETHEMEP3/NbIMU TPYHTAMW OCHOBAaHMA B NEpUOAMYECKU
YCTaHOBWBLUEMCA TEMNOBOM PEXKMME C Y4ETOM NEPEMEHHbIX B rO40BOM NepUoAe yCNoBui Ten1oobmeHa
Ha NoBEPXHOCTU, GOPMbI U PAa3MEPOB COOPYIKEHMUSA, INYOUHbI 3a/10KEHUA U PACTIONOKEHUA GYHAAMEHTOB
B MJaHe, a TaK¥Ke TEMN/j0BOro peMma COOPYMEHMA W MPUHATbIX CNocoboB M CPeaCcTB COXpaHeHMUs
Mep3/10r0 COCTOSHMA FPYHTOB OCHOBAHMA.

Mpu pacyetax MHOroseTHEMEep3/blX OCHOBaHW MO Hecyuwel cnocobHocT n agedopmaumam

pacdeTHble Temnepatypsl rpyHtos 1, 1. v I, cnepyet npunumats pasHbimu:

m?

T;n - MaKCMmMmasbHOM B TrO40BOM nNepuoge Temnepatype TrpyHTa B YCTaHOBUBLUEMCA

9KCMAYaTaUMOHHOM pexume Ha rnybuHe 3anoxeHua pyHAamMeHTa Z,, OTCYATbIBAEMOW OT BepxHeii
NMOBEPXHOCTM MHOFONETHEMEP30r0 rPYHTa;
T, - makcumanbHOl B rofoBOM nepuofe cpeaHei nNo raybuHe 3anomeHusa dyHaameHTa Z,

Temnepatype MHOFO/IeTHEMEP3/IOr0 PYHTA B YCTAaHOBUBLUEMCA 3KCMAYaTaLMOHHOM  pexkunme
(skBMBaneHTHas TemnepaTtypa rpyHTa);



T - TemnepaTypa MHOroNeTHEMEP3NOrO rPyHTa Ha [AHHON [NybUHE z OT ero BepxHeil

NOBEPXHOCTHU, I'IpMHMMaEMOﬁ Ha MOMEHT YCTaHOB/IEHUNA TEMNEPATYPbI T; .

7.2.7. Ans oCHOBaHWM cCBalHbIX, CTONOYATbIX U APYrUX BMAOB YHAAMEHTOB COOPYMKEHUN C
XON04HbIM (BEHTUIMPYEMBIM) NOANOIbEM, ONOP TPYH6OMNPOBOAOB, MHUI 3NEKTponepesaym, aHTEHHO-

MauTOBbIX COOPYKEHUI, KPOME OCHOBaHMIA OMOP MOCTOB, pacdeTHble TemnepaTtypsl rpyHtos 1, T

T, ponyckaetcs onpesensats no Gopmynam:

A7 OCHOBAHWIA COOPYMKEHWUI C XONOAHbIM MOANONbEM
Nnof cepesnHOl COopYHKeHnn

T = (T(')'_Tl')f)am,z,e +(T(') _T(')') kl +Tl'7fl (7-4)

m,z,e

No4 Kpaem CoOopyKeHun

T,..=(T,-T,)a,..+(T,-1,)(0.5q,. +k)+T,,15)

m,z

noAa yrnamum Coopy*xeHua

T,..=(T,-1,)a,..+(T,-1,)(0.75a,, +k )+ T, 7.6)

m,z,e m,z,e

ANA ONop IMHUI 31eKTponepenaym, aHTEHHO-MaYTOBbIX COOPYXeHU 1 Tpybonposoaos

Tm,z,e = (T(') - Tl;f ) am,z,ekts + Tl;f ’ (7'7)
' o
rge T;) - pacyeTHaA cpegHeroaosan TemnepaTtypa Ha BEpPXHEN NOBEPXHOCTU MHOIToON1IETHEMEP3/10I0
rPYHTa B OCHOBaHUM coopykeHus, °C, onpegenaemasn cornacHo MNpunoxkeHuto [;

Ef - TemnepaTtypa Hayana 3amep3aHua rpyHTa, °C, onpegendaeman cornacHo MNpunoxkeHuto b;

1), - pacuetHan cpesHerogoBas Temnepatypa rpyHTa, °C, onpegensemas cornacHo Mpunoxenuio

KoHcynbTaHTlAOC: NpumeyaHue.
®dopmyna faHa B COOTBETCTBUMU C OPULMANBHBIM TEKCTOM JOKYMEHTA.

a,, & n &, - Ko3OPUUMEHTbI CE30HHOTO M3MEHEHMA TemnepaTypbl FPYHTOB OCHOBaHUA,

0,5 (.05
NpMHMMaeMbix N0 Tabaunue 7.3 B 3aBUCMMOCTM OT 3Ha4eHua napameTpa Z4/Cy //77 ,C (‘1 ),
rge z - rybuHa ot KPOBAW MHOTO/IETHEMEP3/I0TO FPYHTa, M;

Cf - ob6beMHan TennoemkocTb, x/(m3-°C), onpeaensaemas cornacHo MNpunoxexuio b;
ﬂf - TeNJI0NPOBOAHOCTb MEP3M10ro rpyHTa, BT/(m3-°C), onpeaenaemas cornacHo Mpuaoxenuio b;

kl , k2 n k3 - KO3POULMEHTbI TEMIOBOTO BAUAHUA COOPYKEHUSA, NPUHMMAeMble no Tabanue 7.4 B
3aBMCMMOCTM OT OTHOLIEHMI /B 1 L/B, L 1 B - COOTBETCTBEHHO ANMHA U LLUMPUHA COOPYXKEHMSA, M;
km - K03OPUUMEHT TENIOBOIO BAMAHUA M3MEHEHUA MOBEPXHOCTHbIX YC/A0BUI NpU BO3BEAEHUMU

dYHAAMEHTOB JIMHEMHbIX COOPYKEHUN, MPUHMMAeEMbI no Tabavue 7.5 B 3aBUMCMMOCTM OT BMAA U
rNy6uHbI 3aN10KeHNs GYHAAMEHTOB Z, M.

Tabnnua 7.3



[ 0,5 (.05
3HayeHua Z Cf/ﬂ.f, C (q )
Koaddpuum

EHTLI 0 1000 | 2000 | 3000 | 4000 | 6000 | 8000 | 10000 | 15000 | 20000
(0) | (25) (50) (75) | (100) | (125) | (150) | (175) | (250) | (300)

a 0O | 028 | 047 | O61 | 071 | 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)

a 0O | 030 | 052 | 067 | 0,80 | 095 | 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)

a 0O | 014 | 026 | 038 | 047 | 061 | 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)




KoaddpuunenTsl k ana onpeagenerHmsa Ty, Ty, Te
dopma
coopyeHusa s | L/B ki npu z/B k. npu z/B ks npn z/B
nnaHe
0,25 | 0,5 1,0 20 | 025 | 0,5 1,0 20 | 025 | 0,5 1,0 2,0
MpamoyronbH 1 041--|067--/087--09-|0,17--,0,28--|0,39--|0,47--|0,06--|0,10--|0,17-- (0,22 ---
an -0,14
0,21 0,38 0,57 0,75 0,09 0,16 0,25 0,34 0,03 0,05 0,09
2 |0,33-/056--|0,80--|0,93--|0,15-- | 0,26 - | 0,37 -- | 0,45 -- | 0,04 -- | 0,08 - | 0,14 -- | 0,20 ---
— | -0,12
0,17 | 0,31 | 0,50 | 0,68 | 0,08 | 0,14 | 0,23 | 0,32 | 0,02 | 0,04 | 0,08
3 0,32--/0,53--10,76--|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
>=5 |0,29--|0,50--|0,71--|0,84--|0,15--|0,25-- | 0,35-- | 0,42 -- | 0,03 -- | 0,07 -- | 0,12 -- | 0,18 ---
— |-011
0,14 0,27 0,44 0,62 0,07 0,14 0,22 0,30 0,02 0,04 0,07
Kpyrnas - 0,45--10,71--10,89--|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

MpumeuyaHua. 1. B uncautene ykasaHbl 3HayeHUs KoadpduumeHtos k ans temnepatyp Tm U T, B 3HameHaTene - Ans

Temnepatypbl Te.

2. Npwu z/B = 0 KoadduumeHTsl ki, ko 1 ks cnegyet npuHnmats pasHbimm 0.

Tabnuua 7.4

Tabnnua 7.5



Buabl dyHAameHTOB

KoadodumumeHT kis npu z, m

no 2 oT24806 cB. 6
MaccuBHbIE U CBalHbIE C POCTBEPKOM, 3ar/1y61eHHbBIM 0,7 0,9 1,0
B FPYHT
CBaliHble C BbICOKMM POCTBEPKOM M COOpPHbIE Nog, 0,9 1,0 1,0

Oonopbl PaMHO-CTOEYHOro T1na




7.2.8. PacyeTHble TemnepaTypbl MHOTO/IETHEMEP3/IbIX FPYHTOB OCHOBaHMA 6e3 yyeTa Temn/joBoro
BAVAHMNA COOPYKEHMA onpeaenstoTca no popmyne

T, =(To —Ef)am,z,e +1,,(7.8)

m,z

roe ob6o3HayeHUA Te e, uTo B dopmyne (7.4).

7.2.9. PacyeTHble TemMnepaTypbl FPyHTOB OCHOBAHWN QGYHAAMEHTOB, OXIa*KAAEMbIX CUCTEMOW
BEHTUAMPYEMBIX TPYD, KaHanoB wauM nosoctein B ¢yHaameHTax (6.3.3), cneayetr onpepenatb U3
COBMECTHOIO TEN/JIOTEXHUYECKOTO pacyeTa OCHOBAHWUA Y CUCTEMbI OXNAXKAEHWUA, UCXOAA U3 YCI0BUA

T, <T,,(7.9)

roe TO' - pacyeTHana cpeHeroAo0Bas TemnepaTypa Ha BepXHen NOBEPXHOCTU MHOFONETHEMEP30rO
FPyHTa B OCHOBaHWW COOPY)KEHMA, OTBEYAIOWAA MPOEKTHOMY MOJIOKEHUIO TPAHULbl CE30HHOTMO
OTTaMBaHUA FPYHTOB, BKAIOYAA FPYHTbI MOACHIMKM.

(8 pea. 3meHeHuna N 1, yts. NMpukazom MuHcTpos Poccumn ot 07.11.2016 N 779/np)

Mpyv pPaBHOMEPHOM PACMONIOKEHUN OXNANKAAOWMX TPYO MAM KaHanoB NoA BCel naowaabto
COOpPYKEeHMUA pacyeTHble TemnepaTypbl FPYHTOB B €r0 OCHOBAHMMU Tm , TZ 7 Te JonycKaeTca onpeaenaTtb
KaK 15 COOPYXKEHUM C XON04HbIM Noanonbem (7.2.7) npu cpesHeM No Naowaamn COopy»KeHUsA 3HaYeHUM
Temnepatypbl 1, .

PacyeTHble  TemnepaTypbl TPYHTOB  OCHOBaHWW  ¢GyHAAMEHTOB  NPW  MUCNO/b30BaHUU
TepMoCTabuaM3aLmMm rPyHTOB AOMYCKAETCA PacCuyMTbIBaTb YNC/IEHHBIMU METOAAMM C YYETOM U3MEHEeHUA
TemnepaTtyp Npu 3KCMAyaTaLmn COOPYHKEHMA.

7.2.10. Hecywas cnocobHOCTb OCHOBaHWA oAMHO4YHOM cBam [, no pesynbtaTam nonesbix

NCMbITaHMI CBal CTaTUYECKOWN BAAB/IMBAIOLLEN HAarpy3Kol onpeaenseTca no popmyse

F,,
F, =yk—=,(7.10)
14

4

roe k - KoadpdULMEHT, yunTbIBaOWMI pasanumne B YCA0BUAX PaboTbl OMNbITHON U NPOEKTUPYEMbIX
cBal 1 onpegensemblii no popmyne

k=F, |F,,, (711)

u,’

F uwF

u,p ut " 3Ha4yeHune HecyLu,eH CNOCOBHOCTN COOTBETCTBEHHO HpOEKTMpyeMOVI M ONbITHOW CBaWA,

paccuuTaHHble no popmye (7.2) no 3HayeHnsm R m Ra-, npUHUMaeMbIM No Tabamnuam MpunoxkeHns B:

ONA NPOEKTUPYEMOM CBau - MPWU pPacyeTHbIX TEMMEpaTypax FpPyHTa, YCTaHAB/MBAEMbIX COFIACHO
yKasaHuam 7.2.3 n 7.2.6, a 4na onbITHOW CBau - Npu TemnepaTypax, USMepPeHHbIX NPU UCMbITAHUW;

F - HOpMaTMBHOE 3HayYeHune npeaesibHo ANUTeNbHOrNro conpotTneaeHmMA OCHOBaAHMUA OnbITHOM

u,n
CBaM CTAaTMYECKOMN Harpyske, onpegensaemoe no AaHHbIM UCMbITaHWA CBaW;
(8 peq. 3meHeHua N 1, yTB. NMpuKkazom MuHcTpos Poccum ot 07.11.2016 N 779/np)

Ve - KO3pDMUMEHT HAAEKHOCTU MO FPYHTY, MPUHUMaEMbI paBHbim 1,1.

7.2.10a. Y1Cno UCMbITaHUI TPYHTOB CBAAMM M Harpy3Ku Npu UCNbITaHUAX ONPEAENAIOTCA MPOEKTOM
B 33aBMCMMOCTM OT C/IOHOCTU WHXKEHEPHO-TEOKPUONOTMYECKMX YCNOBUIA, PaCYETHbIX HArpysok,
nepeaasaembix Ha OCHOBaHWE, U YMCNA TUNOPA3MEPOB CBaN.

ONA CNOMKHbIX UHMKEHEPHO-TEOKPUOIOTMYECKMX YCNOBUIA U COOPYKEHUIN MOBbILEHHOTO YPOBHA



OTBETCTBEHHOCTM NPU MPOEKTUPOBAHUN MOXKET ObiTb MPUHATO pelleHMe O NPOBEAEHUWU UCMbITAHWUM
rPYHTOB CBAAMM Ha CTaAUWN UHKEHEPHO-TE0NOrMYECKUX N3bICKAHWUA.

[Ons cTagmMn MHKEHEePHO-Te0N0rMYECKUX U3bICKAHWUIM onpeaesieHMe Hecyllein cnocobHOCTU FPyHTOB
CBaAMM PEKOMEHAYETCA NPOBOAUTD:

a) aTanoHHOM cBael

- BAAB/IMBAlOWEN HArpyskol - He MeHee LWeCTU MWCMbITaHUMA ANA KaXKAOoro XapaKTepHoro
reo/s1I0rM4ecKkoro paspesa;

- BblAEPrMBaIOLLEN U TOPU3OHTANbHOM (NPU 3HAUNTENbHBIX BblAEPrMBatoLLMX HAarpy3Kax U HaMunm
CUNIbHOMYYMHUCTbIX TPYHTOB, @ TaKXe B CEACMMYECKUX pPalioHax W HAMYMKM  3HAYUTENbHbIX
rOpU30HTa/IbHbIX HAarpy3oK) He MeHee ABYX UCMbITaHWA;

6) HaTypHOW cBaelt

- BOABAMBAlOWEN HArpysKom - He MeHee [ABYX MWCNbITAHUI [N KaXKLOro XapaKTepHoro
reos10rM4ecKkoro paspesa;

- BblAeprmBaloLen U ropu3oHTaIbHOM - HE MEeHee OAHOrO UCMbITaHUA.

Ha crtagnn cTpouTenbctBa KOHTPOJIbHbIE WMCMbITAHUS YCTPOEHHbIX CBall C LE/bI0 MPOBEPKMU
COOTBETCTBMA Hecylel CrnocobHOCTU TPYHTOB pacYeTHbIM Harpy3Kam, YCTaHOBNEHHbIM B MPOEKTe
cBaHoro ¢yHAameHTa, peKoMeHAyeTcAs NPOoBOAMTL B 3aBUCMMOCTM OT 06LLEero Yncna cea B cBaiHOM
none pyHAameHTa:

- BAaB/MBaloOLLEl Harpy3Kkoi: Ao 200 ceali - ABa ucnbiTaHma; 200 - 1000 cBaii - 1% umcna ceant; 6onee
1000 cBaii - 0,5% uncna cBail, HO He MeHee AeCATU UCMbITaHUIA;

- BblAEPr1BaloLLEN M ropM3oHTanbHOMU: Ao 2000 cean - ABa ucnbiTaHMA; 6onee 2000 cean - 0,1%
yncna cean.

(n. 7.2.10a BBeaeH NameHeHnem N 1, yT8. MpuKazom MuHcTpos Pocecmm ot 07.11.2016 N 779/np)

7.2.11. KonnMyecTBEHHYIO OLEHKY XapaKTepUCTUK MexaHMUYECKUX CBOMCTB M HeCyLLel cnocobHoCTH
OCHOBaHW CBali B MHOTOJIETHEMEP3/bIX FPYHTaX NO AAHHbIM CTaTUYECKOro 30HAMPOBaHWMA NPOBOAAT
COrNacHoO yKasaHuAm MpunoxkeHns J1 Ha OCHOBE 3IMMUPUYECKUX UM MONYIMIUPUYECKMX 3aBUCUMOCTEN
(tabnuu), ycTtaHaBAMBaemblx B pe3y/bTaTe KoppensauMOHHO-PEerpecCMOHHOro0 aHaiM3a  AaHHbIX
napanfienbHbIX UCMbITAHUW FPYHTOB NPAMbIMW METOAAMM U METOA0M CTaTUYECKOro 30HAMPOBaHNUA.

(8 peq. 3meHenuna N 1, ytB. NMpukazom MuHctpos Poccumn ot 07.11.2016 N 779/np)

7.2.12. Hecywyt cnocobHOCTb OCHOBaHMA cTosibyatoro ¢yHAameHTa, HarpyX»eHHoro
BHELLEHTPEHHO CHMMAIOLLEN HArpy3KoM, AONyCcKaeTca onpeaensTb B COOTBETCTBUM € TpeboBaHMAMMK Cl1
22.13330. Mpu 3TOM 3KCUEHTPUCUTETbI MPUIOKEHUA PAaBHOAEWNCTBYIOLLEN BCEX HArpy3oK Ha YpPOBHe
noAowwsbl pyHAAMEHTA c/eayeT onpenensaAtTb C y4eTOM CMep3aHua rpyHTa ¢ OOKOBOM MOBEPXHOCTbIO
HUXKHEN cTyneHn pyHaameHTa no dopmynam

e, :(Ma _Maf)/F; (7.12)
¢,=(M,~M,)/F (7.3

rae €, u €, - COOTBETCTBEHHO IKCLEHTPUCUTETbI MPUNOXKEHNA PAaBHOAENCTBYIOLLEN BCEX HAarpy3oK
OTHOCUTENBLHO OCEl NPAMOYro/bHOM Nogowsbl pyHAAMEHTA CO CTOPOHaMK a U b, m;
M, v M, - momeHTbI BHELLHMX CUA OT PacHETHbIX HAarPy30K OTHOCUTENLHO TexX e oceil, KH-m;

F - pacuyeTHasa BepTMKanbHas Harpyska, KH, OT coopy»eHuMA Ha OCHOBaHMe, BK/OYana BecC
dyHAAMEHTa M FPYHTA, IeXKallero Ha ero ycTynax;

Maf - 4aCTb MOMEHTA BHELLIHUX cuA, KH-Mm, BOCNPUHUNMaeEManAa KaCaTe/ibHbIMU CU/TaMUN CMeP3aHNA

MHOFO0J/IETHEMEP3/10T0 FPYHTa ¢ HOKOBbIMUM MOBEPXHOCTAMM HUMKHEM cTyrneHn dyHAaMeHTa BbICOTOM hp

1 BbluMcasieman no dopmyne

M, =yy.R h,ab,(1.14)



roe Y, n Y, - obosHaueHua Te xe, 4to B popmyne (7.2);

Raf - pacyeTHOe CONpPOTMBAEHWNE MEP3/IOTO FPYHTa cABUry, Kla, npuHnumaemoe no 7.2.3.

MpyY 3KCUEHTPUCUTETE HArPy3KM OTHOCUTENIbHO OA4HOM ocu dyHAamMeHTa (eb = 0) fAonyckaerca

Maf , KH-m, onpegenats no popmyne

M, =yyRha(b+0,5q),(7.15)

rge a - CTopoHa noAoLwBbl GyHAAMEHTA, NapaniesibHas NJOCKOCTN AEeNCTBUSA MOMEHTA, M.

7.2.13. PacueT cBalHbIXx GYHOAMEHTOB Ha [ENCTBME TOPU3OHTA/IbHbLIX Harpysok (cun u/wan
MOMEHTOB) WU BO3AENCTBUI (TEMMNEPATYPHOro pacliMpeHMa POCTBEPKA M Mp.), cneayeT NPoU3BOAUTL C
YYETOM WHXKEHEPHO-TEOKPMOJIOTMYECKUX YC/IOBUIA U3 YC/IOBMA COBMECTHOM paboTbl cBall U rPYHTOBOIO
OCHOBaHMA C UCMOJIb30BaHWEM anpPOBUPOBAHHbIX FEOTEXHUYECKUX NPOrpamm. PacyeTHas cxema A0/1KHa
oTBeyvaTtb TpeboBaHmam 7.1.2 CM 24.13330. MeToAMKa pacyeTa A0/1XKHA Y4MUTbIBaTb BAUAHME NPOAO/IbHOMN
CWJIbl HA U3INB, a TaK»Ke nonepeyHbIXx cun n gedbopmaLmit Ha NPOAO/IbHOE CKaTUe CTBOJ1a CBaW.

BsaumogelictBue cBau C rpyHTOM (No BOKOBOIM MOBEPXHOCTM U HUMNKHEMY TOpLy) Aonyckaerca
YUYMTbIBATb C MOMOLLbIO HE/IMHEMHbIX KOHTAKTHbIX 3/1eMEHTOB (KOHTaKTHOM mogenu). Mpu manbix
(ynpyrux, nuHenHbIx) Aedopmaumax MKECTKOCTb KOHTAKTHOrO 3/1eMeHTa LOJ/IKHa COOTBETCTBOBATb
CTAaHAAPTHbIM AedOPMALMOHHBIM XapaKTEPUCTUKAM TpyHTa (Moaynb pedopmaunin, KosdoduumeHT
MyaccoHa). MpoyHOCTb M nnacTudeckme aedopmauuu rpyHTa (KOHTAKTHbIX 3/1eMeHTOB Yy GOKOBOM
NMOBEPXHOCTM CBau M MOA €€ HWKHMM TOpLOM) cnedyeT paccyMTbiBaTb C MPUMEHEHUMEM YCAOBUSA
npeaenbHoro pasHoBecua KynoHa-Mopa. Mpu pacyete cBalHbIX FPynn XapaKTePUCTUKU KOHTAKTHbIX
3N1eMEeHTOB C/lelyeT onpeaenATb C y4eTOM B3aUMOBAUAHUA MEXKAY CBaAMMU Yepes FPyHT.

[na pacyeTtoB cBaliHbIX QYHOAMEHTOB COOPYKeHUW || ypOBHA OTBETCTBEHHOCTM AOMNYyCKAeTcA
NPUMEHeHME IMHEMHbIX KOHTAKTHbIX 3/IEMEHTOB NPW YCN0BUM NPOBeAeHUA pacdeTa no MpuaoxeHuto B
CN 24.13330, c y4eTOM UHKEHEPHO-TEOKPUONOTMYECKMX YCNOBUIA cornacHo MpunoxkeHuto K.

(8 peq. N3meHeHua N 1, ytB. NMpuKkazom MuHcTpos Poccum ot 07.11.2016 N 779/np)

7.2.14. PacyeT dyHOaMEHTOB, BOCMPUHUMALOLLMX 3HAYMUTEIbHbIE FOPU30HTaJIbHbIE YCUANA, cneayeT

NPOU3BOANTb Ha NJIOCKUI CABUI B COOTBETCTBUM C TpebosaHusmm CM 22.13330.

MNpumeHeHne Ha obA3aTeNbHOW OcCHOBe NyHKTOB 7.2.15 - 7.2.17 obecneuuBaeTt cobnoaeHue
TpeboBaHuii PegepanbHoro 3akoHa oT 30.12.2009 N 384-d3 "TexHUYECKUI periameHT o 6e30nacHOCTH
3/aHuUI 1 coopyxeHnit" (MoctaHoBneHMe Mpasutensctea PP o1 26.12.2014 N 1521).

7.2.15. PacuyeT OCHOBaHM MO BTOPOM rpynne npefenbHbiX COCTosHMA (no aedopmaumam)
NPOU3BOANTCA UCXOLA U3 YCIOBUA

s, <s,,(7.16)

rae S, - pedopmauua MAACTUYHO-MEP3/IOTO OCHOBAHWA MOA HArpysKoi OT COOPYXKEHUS,
onpeaenaemasn CornacHo ykasaHmam 7.2.16 n 7.2.17;

S, - npeAenbHo onyctuman Aedopmaupus OCHOBAHMA COOPYXKEHMA 3a pacyeTHbll CPOK ero

aKcnayaTaumm, onpegenaetca cornacHo Crl22.13330.

7.2.16. OcagKkun ocHoBaHWI GyHOAMEHTOB, BO3BOAMMbBIX HA MJIACTUMHO-MEP3AbIX TPyHTax, cneayet
onpeaenaTb:

a) ANA NeHTOYHbIX U cToNbuaTbix GYHOAMEHTOB - B COOTBETCTBMM C yKasaHuamm CI 22.13330,
NPUMEHAA PaCYeTHYID CXemMy B BUAE JIMHENHO-AedOPMUPYEMOro MOAYNPOCTPAHCTBA WU JIMHEMHO-
aedbopMnpyemoro c10a KOHEYHOW TONLLMHbI;

(8 peq. N3meHeHua N 1, yTB. NMpuKkazom MuHcTpos Poccum ot 07.11.2016 N 779/np)



6) ANA OQMHOYHBIX CBAMHbLIX PYHOAAMEHTOB - MO AAHHBIM NOMEBbLIX UCMbITAHWUI CBAW CTAaTUYECKOM
BOABAMBAIOLLEN HArpyskoh, a Ans KyCTOB WAW TFpynn cCBal - cornacHo ykasaHuam CIM 24.13330 c
MCNO/MIb30BAaHMEM PACYETHbIX CXEM, OCHOBaHHbIX Ha MOAENN TPYHTa KaK AuHelrHo-aedbopmupyemoit
cpeasbl.

PacuyeTHble AedOpMaLMOHHbIE XAaPAKTEPUCTUKM NAACTUUYHO-MEP3/bIX FPYHTOB (Ko3dduumeHT
CKMMaemocTm Ms nam moaynb aedopmaumm Ef) cnegyeT npuHMMaTbh Mo AaHHbIM KOMMAPECCUOHHbIX
UCMbITAHUA NPWU PacYeTHON TemnepaType rpyHTa, ycTaHaBanBaemon no dopmyne (7.8), a Takxe no
pe3ynbTaTam MNOAEBbIX CTATUYECKMX UCMbITaHUI NAACTUHHO-MEP3/bIX TPYHTOB MoAensimun ¢pyHAaMeHTOB
(wTamnamm, cBasMM) M CTaTUYECKOIO 30HAMPOBAHNA B COOTBETCTBUM C [punoxkeHuem J1.

(8 peq. 3meHenuna N 1, yte. NMpukazom MuHcTpos Poccumn ot 07.11.2016 N 779/np)

7.2.17. OcafiKM OCHOBAHWI, CNOMKEHHbBIX CUAbHONbAUCTBIMU FPYHTAMWN M NOA3EMHBIMU NbAAMM, a
TaKXKe B C/Ay4Yasx 3arpyxeHus dyHOAAMEHTOB MpuU TemnepaType rpyHTOB OCHOBAHMA Bbille PACYETHbIX
3HAYEHWUM, NPUHATBIX 41A YCTAHOBMBLUErOCs 3KCNAyaTaLMOHHOro pexunma (7.2.5), cnepyeT onpenenstb C
y4yeTom M3MeHeHUAa AedOPMALMOHHBIX XapPaKTEPUCTUK FPYHTOB B 3aBMCMMOCTM OT TemnepaTypbl U
BPEMEHMW, a TaK¥Ke pasBMTUA NaacTUYecKMx gedopmaumin Abaa, COrNacHo ykasaHuam 8.8 u MpuaorkeHua
n.

7.3. PacyeT ocHOBaHMM U GyHAAMEHTOB NPU UCMNOJIb30BaHUK
MHOTO/IeTHEMEP3/IbIX TPYHTOB MO NpuHumMny I

MpumeHeHMe Ha o06a3aTenbHOM ocHoBe NyHKTOB 7.3.1 - 7.4.6 obecneumBaeT cobnogeHue
TpeboBaHUit PegepanbHoro 3akoHa ot 30.12.2009 N 384-d3 "TexHMYECKUIN pernameHT o 6esonacHoCcTH
3[aHui 1 coopykeHnin" (MoctaHoBneHuMe Mpasutenbctea PP o1 26.12.2014 N 1521).

7.3.1. PacyeT ocHOBaHWI U GyHOAMEHTOB MO NEepPBON rpynne npeaebHbIX COCTOAHUI (Mo HecyLlen
cnocobHocTn) cnegyetr npoBoguTb ANA PYHAAMEHTOB ME/IKOTO 3aN0XEeHUA B COOTBETCTBUM C
TpeboBaHuamu CIM22.13330, ana cBaliHbIX PyHAAMEHTOB - B COOTBETCTBMU C TpeboBaHmamu ClM 24.13330,
C y4yeTom yKasaHui 7.3.15 - 7.3.17.

(8 peq. 3meHenuma N 1, yte. NMpukazom MuHcTpos Poccumn ot 07.11.2016 N 779/np)

MpumeyaHue. PacyeTHble CONPOTUBAEHNA OTTAsBLUMX MW OTTaMBAKOLWMX FPYHTOB BAO/Ib BOKOBOM
NoBEepPXHOCTU cBai, NpuHMmaemble no CIM 24.13330, chegyeT 6paTbh C NOHMMKAOLWMMKN KO3PPULMEHTaMM,
NPUHMMaAEMbIMU COTNACHO NpumedaHuio 2 (7.2.2).

7.3.2. PacueT OCHOBAHWIA NO BTOPOM rpynne npeaesbHbIX COCTOAHMIA (No aedopmaumsam) cneayet
NPou3BOAUTb C Y4ETOM COBMECTHOM pPaboTbl OCHOBAHMA M COOPY)KeHMA. PacyeT ocHoBaHWA noO
aedopmaumam 6e3 yyeta COBMECTHOM paboTbl OCHOBAHMA U COOPYKEHWUs A0MYCKAaeTCs BbIMONHATL B
cnyyasx, npegycmotpeHHbix CI 2213330, a TaKkke pAns Bblbopa MpuMHUMNA WCNOJIb30BaHUA
MHOFONETHEMEP3/IbIX FTPYHTOB B KQYeCTBE OCHOBAHWI M HEOOXOAUMBIX MEPONPUATUN AN YMEHbLLEHNA
aedopmanmii oCHOBaHMA.

(8 peq. N3meHeHua N 1, yTB. NMpuKkazom MuHcTpos Poccumn ot 07.11.2016 N 779/np)

7.3.3. PacyeTbl OTTaMBaloWMXx OCHOBaHMIA no pgedopmaumam HeobxoaAMMoO NPOU3BOLUTL B

npeaenax pacyeTHoM raybuHbl OTTaMBAHMA FPYHTOB B OCHOBAHWWM COOPYXKEHMA 3a 33[aHHbINA CPOK ero

aKcnyaTaumum f, ¢ y4eTom pasBUTMA 30HbI OTTaMBAHWUA BO BPEMEHW.

PacueTHylo rnybuHy OTTamBaHMA FPYHTOB B OCHOBaHMM COOPYKEHMA cieayeT onpefensAtb Ha
OCHOBaHMM pacyeTa TenJ0B0Oro B3aMMoAeNCTBUA COOPYKEHMUA C MHOFO/IETHEMEP3/IbIM TPYHTOM C y4ETOM
dopmbl, pasMepPOB W TEMNJIOBOr0 peXXnmma COOPYHKeHUs, TemnepaTypbl U TenaoPpUaNYEeCcKMX CBOWCTB
rPYHTOB OCHOBAHMS.

Ons npocTbix Mo ¢opme COOPYKEHUN C PaBHOMEPHOW MO NAOWAAN TeMNepaTypol, B TOM Ymcne
Ons 3arnybieHHbIX COOPYXKEHWUM, pacyeTHyto NyObuHy OTTaMBaHWS TPYHTOB B WX OCHOBaHMM H
AonycKaeTca onpegenatb no Mpuaoxenumio K.

7.3.4. PacyeT ocHoBaHui no gedopmaumsm 6e3 yyeTa COBMECTHOM paboTbl OTTaMBaOLLENO
OCHOBAHMA N COOPYKEHUSA HAA/IEKUT NPOM3BOANTL UCXOAA U3 YCIOBUA



s<s,,(7.17)

rae s - ocafika oCHoBaHuA GyHAAMEHTOB (CoBMECTHan Aedpopmauma OCHOBAHUA U COOPYHKEHUA NpU
OTTanmBaHMM FPYHTOB B MPOLECCE 3SKCMayaTauuu COOPYMKEeHUA noj BosaencTtBMem cobCcTBEHHOro Beca
FPYHTa M AOMNONAHUTENBHOMN HArpy3KM OT COOPYKEHUA B Npeaenax PpacyeTHon rybuHbl oTTanBaHma H);

S - npeAenbHoe 3HayeHUe OCagKM OCHOBaHUA ¢dyHOAameHTa (coBmecTHol aedopmauuu

u
OCHOBaHMA N COOPYKEHMUA), ycTaHaBAnBaemoe corniacHo Cl 22.13330, a ana mocTos - CMN 35.13330.
7.3.5. PacuyeT oCHOBaHuM U ¢yHAameHTOB no gedopmaumsamM C YYETOM COBMECTHOM paboThbl
OCHOBaHMA U COOPY!KEHMA NO NepBOK rpynne npesenbHbiX COCTOAHMIA Ha BO3AEWNCTBUA, Bbi3blBaeMble
HepaBHOMEPHbIMW OCaZlKaMK OTTaMBAIOLLEro OCHOBAHUA, c/ieyeT NPOBOANTbL NCXOAA U3 YCNOBUA
(8 pea. 3meHeHua N 1, yt. NMpukazom MuHcTpos Poccumn ot 07.11.2016 N 779/np)

F
F,<— (718

c/n

T - YETHbI nnua, HUK n JIEMEHTax KOHCTPYKUMM KeHnAa npu
eFf acye e yc A, BO3 ako € B 3/1eMeHTa OHC Ccoo eHunA

HEPaBHOMEPHbIX OCagKaX OTTanBakoWero OCHoOBaHMA;

F

- NpesenbHble 3HAYEHUA COMPOTMBIEHUA 3/IEMEHTOB  KOHCTPYKLMM  COOPYXKEHWUA,
paccymTbiBaeMble NO HOPMaM MPOEKTUPOBAHMA COOTBETCTBYHOLMX KOHCTPYKLUN;

V. - KoadduumeHT ycnosuii paboTbl cucTeMbl "OCHOBaHME-COOPYXeHUe", MPUHMMaEMbIA paBHbIM
1,25;

7, - KO3OPUUMEHT HaAEIKHOCTU NO HA3HAYEHMNIO COOPYIKEHMA, NPUHMMAaEMbI paBHbiM 1,2, 0,95 1

0,9 cOoOTBETCTBEHHO [/ COOPY)XEHWN MOBbIWEHHOr0, HOPMAJbHOTO W MOHWUXKEHHOIO YPOBHEN
OTBETCTBEHHOCTM.
(8 peq. N3meHeHua N 1, yTB. NMpuKkazom MuHcTpos Poccum ot 07.11.2016 N 779/np)

Pacuet ycunuii B anemeHTax ¢yHOAMEHTHbIX KOHCTPYKUMI U PEAKTUBHbIX AABAEHWUIN TPYHTOB
cnefyeT BbINOAHATbL YMC/AEHHBIMU METOLAMM Ha OCHOBAHWUW YPaBHEHUM CTPOUTENbHOW MEXaHUKK C
YY4eTOM 33aBMCMMOCTEN PEAKTMBHbIX [AABNEHUN OT HEPaBHOMEPHbIX OCaZoK OCHOBaHMUA. lMpu 3TOM
OoTTauBalolLllee OCHOBaHMe AONYCKAETCA paccMaTpmBaTh Kak MHENHO-AedOpMUpPyeMbIi CIO KOHEYHOM
TONWMHbL. [lonyckaeTca MNPUMEHATb Apyrne pacyeTHble CXeMbl, B TOM 4uUCae C WUCNONb30BaHMEM
BEPOATHOCTHbIX METOL0B pacyeTa, YYUTbIBAKOLWMNX CTaTUCTUYECKYIO HEOAHOPOAHOCTb OCHOBaHUA. Mpwu
pacuyeTe OCHOBaHWI U GyHAAMeHTOB no aedopmaLmMam cpeaHee AaBaeHne Ha OCHOBaHWE Noj, NOAOLWBOM
byHAaMeHTa OT OCHOBHOIO COYETAHWA Harpy3oK He [AOJ/IKHO MpPEeBbllaTb PAcYeTHOro AaB/EHMA Ha
ocHoBaHue R, onpegensemoro B cootsetrcTBuM co CIT 22.13330 no pacyeTHbIM XapaKTePUCTUKaM
OTTaMBAOLLMNX FTPYHTOB.

(8 pea. 3meHeHuma N 1, yt8. NMpukazom MuHctpos Poccumn ot 07.11.2016 N 779/np)

7.3.6. OcagKy oTTamBalowWero B npoLlecce 3KCNayaTauum COOpPY*KEeHMA OCHOBaHUA caeayer

onpeaensatb no popmyne

§=8,+s,,(7.19)

rae S, - COCTaBnAOWaAA OCafKM OCHOBaHWA, obycnosieHHaa AeicTBuem cobCTBEHHOro Beca
OTTaMBaloLWLEro rpyHTa, onpeaensemas no ykasaHumam 7.3.7;

S, - coCTaBAAlOWAA OCaAKN OCHOBAHMA, 006yCcnoBAEHHAA AONONHUTENbHBIM AaBAEHUEM HA FPYHT
OT AelCTBUA BECA COOPYKEHUS, onpeaenaemas no ykasaHmsam 7.3.9.

7.3.7. COCTaBNAOLLYIO OCaAKM OCHOBAHUA S, , M, HAAEXUT onpeaenaTs no Gopmyne



n

Sth = Z(‘Alh,i + mth,igzg,i)hi ’ (720)

i=1

rge N - YUCNO BblAENIEHHbIX MPU pacyeTe CNOEB MPYHTa;
-1
Ath ; M, . - ko3ddULMEHT oTTanBaHmUA, 40N eANHULbI, N KO3PDOULMEHT CHHUMaEMOCTH, klla

, i-r0 CN0A OTTanBaloOLWEro rPyHTa, MPUHUMAEMbIE MO 3KCNEePUMEHTa/IbHbIM AaHHbIM COrNacHO yKasaHMAM
7.3.8;

O _, ; - BepTUKa/IbHOE HanpsAMeHne oT CO6CTBEHHOr0 Beca rpyHTa B cepeamHe i-ro cnos rpyHTa, Kla,

zg,i
onpegenAaemoe pacyetom AnA I'/1y6MHbI Zi OT YpoOBHA MN/AQHUPOBOYHbLIX OTMETOK C Yy4yeTom

B3BELUMBAIOLLErO AEWACTBUA BOAbI;

hi - TO/WMHA i-ro CNosl OTTAMBAIOLLLETO FPYHTa, M.

MpumeyaHue. B3selmBatollee AelicTBUE BOAbI MPU ONpefeneHnn S, cneayeT yuuTbiBaTb ANA

BOAOMNPOHULAEMbIX TPYHTOB, 3aferalolWmnx HUMKE PaCYETHOro YPOBHA MOA3EMHbLIX BOZ, HO Bbllle
BOZOYMNOpa.

7.3.8. KoadduumenTsl otramsamma A, n ckumaemoctn oTTamBalowero rpyHta O, HagNexuT
yCTaHaBAMBaTb MO pe3ynbTaTaM MOAEBbIX WUCMbITAHWMI Mep3/blX FPYHTOB ropAadYMm wWwTamnom. Ecau
sHauenna A, v m, nonyyeHbl Mo AaHHLIM NabOPATOPHBIX MCMbITaHUIA FPYHTOB, TO WX pacHeTHble
3HaYeHuA Npu onpeaeneHnn 0CaaoK OTTaMBAIOLLErO OCHOBAHUA CledyeT YMHOMaTb Ha NOMPaBOYHbIN
koadpduument k, =1+ Ai;, rae Ai, - pasHOCTb Mexay CyMMapHOW NbAUCTOCTbIO i-fO CNOA FPYHTa M

NbOMCTOCTbIO MCNbITAaHHOrO 06pasua, B3ATOro M3 3Toro cnos. Jonyckaetcs BBOAMTb MOMPaBKM 3a
HEMNoJIHOE CMblKaHME MaKponop M HabyxaHWe OTTamBalOLWLEro rpyHTa, €CAM 3TO MNOATBEPXKAEHO
3KCNEePUMEHTANbHbIMW AAaHHbIMMU.

(8 peq. 3meHenuma N 1, yte. NMpukazom MuHcTpos Poccumn ot 07.11.2016 N 779/np)

7.3.9. CocTaBnAOWYO OCagKM OCHOBaHMA S, M, NPU PacYeTHON cxeme B BUAE JMHENHO-

p ’
AedopmMUpPyemMoro c10a KOHEeYHOM TO/ILLMHBI CiegyeT onpeaenats no Gopmyne

Sp = pObkthzh,ikp,i (kl _ki_l) ,(7.21)
i=1

rae pO - AONO/IHUTENIbHOE BEPTUKA/IbHOE AaB/1eHNE HA OCHOBaHME Noa, I'IO,CI,OLLIBOVI d)pr,ameHTa,

KMa;
b - wnpuHa nogowssbl pyHAAMEHTA, M;

kh - bespasmepHbIn KoadpduLMeHT, onpegensaemolii No Tabavue 7.6 B 3aBUCMMOCTM OT OTHOLLEHWUA

z/b, roe z - pacctosHMe OT NoAoLwWwBbl GYHAAMEHTA [0 HUMKHEN rPaHULbl 30HblI OTTAUBAHMA MW KPOBIU
Henpocago04HOro NPy oTTanuBaHUM FPYHTa, M;

. -1
M, ; - KO3OOULNEHT CUMAEMOCTH i-r0 CNOA FPYHTA, klla™;

k

i
paccTosiHve OT NoAoLBbl GyHAAMEHTa 40 CepeAmHbl i-ro CNO0A FPyHTa, M;

- KoadduumeHT, onpegensemblit no Tabamue 7.6 B 3aBUCUMOCTM OT OTHoLeHus z/b, rae z -

ki n ki_l - KoadduumeHTbl, onpeaensemble no Tabnauue 7.7 B 3aBUCMMOCTM OT OTHOLLeHU a/b,

z,/bwz /b, rpe z, v z,_| - paccTosHe oT NofoOWBbI GpyHAAMEHTa COOTBETCTBEHHO A0 NOAOLIBHI U

KPOB/IM i-FO CNOA FPYHTa, M.

MpumeuyaHue. PacyeT pasBUTMA OCAaAOK OTTAMBAIOWEro OCHOBAaHMA BO BpPEeMEHW cheayer
NPOM3BOAMUTL NO CKOPOCTU NPOTaMBaAHWA TPYHTOB NOZ COOPYKEHMEM, ONPEAENAEMON TENIOTEXHNYECKUM
pacyeTom.



Tabnnua 7.6

KoadpduuneHt kﬂ,i ONA TPYHTOB
z/b kn
KpynHoob10mou I'IEC‘-IaHin( n CYTAMHKOB -
HbIX cynecei

0-0,25 1,35 1,35 1,35 1,36 1,55

0,25-0,5 1,25 1,33 1,35 1,42 1,79

0,5-1,5 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
KoadpdpuumeHt k npu a/b
z/b
1 1,4 1,8 2,4 3,2 5 10
0 0 0 0 0 0 0 0

0,2 0,100 0,100 0,100 0,100 0,100 0,100 0,104
0,4 0,200 0,200 0,200 0,200 0,200 0,200 0,208
0,6 0,299 0,300 0,300 0,300 0,300 0,300 0,311
0,8 0,380 0,394 0,397 0,397 0,397 0,397 0,412
1,0 0,446 0,472 0,482 0,486 0,486 0,486 0,511
1,2 0,449 0,538 0,556 0,565 0,567 0,567 0,605
1,4 0,542 0,592 0,618 0,635 0,640 0,640 0,687
1,6 0,577 0,637 0,671 0,696 0,707 0,709 0,763
1,8 0,606 0,676 0,717 0,750 0,768 0,772 0,831
2,0 0,630 0,708 0,756 0,796 0,820 0,830 0,892
2,5 0,676 0,769 0,832 0,889 0,928 0,952 1,020
3,0 0,708 0,814 0,887 0,958 1,011 1,056 1,138
3,5 0,732 0,846 0,927 1,016 1,123 1,131 1,230
4,0 0,751 0,872 0,960 1,051 1,128 1,205 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. OcagKy OCHOBaHUA s NpW NpeaBapuUTeIbHOM OTTAaUBAHUN MU 3aMEHE NbAUCTbIX TPYHTOB A0
rnyouHbI /’lb 4 BNA ymeHbleHua gedpopmaumnii ocHoBaHMA (6.4.2), a TakXe B CAyyasx, Korga c/ion

CE30HHOr0 MPOMEP3aHNA-OTTaMBaHMA He C/AMBAETCA C MHOMO/IETHEMEP3/bIM TPYHTOM, Cleayet
onpeaensatb no popmyne

S=S, 4+, (7.22)

Dsth

rae Sp g4 ~ OCadKa ynioTHeHuA npenBapuTenbHO OTTAaAHHOrNO, 3aMeHEHHOIo UAn ecTtecTtBeHHOro

HEeMep3/10ro CNoA rPYHTa TOALLMHOWN hb ;4 TNOA BO3AENCTBMEM BecCa COOPYKEHWsA, onpejensemas B

cooTBeTcTBMM co CI1 22.13330;

Sad - AONO/IHUTE/NIbHAaA OCaAKa OCHOBaHWUA MNMpPU OTTaMBaHUMN MHOIFoneTHemMep3/ibiX FPyHTOB B

npouecce 3KCMyaTauuu COOpPYXKeHus, onpegensemas no ¢dopmyne (7.20) ana wuHTepsBana rnybuH
dlh —hb’th, rae d, - pacueTHas rny6uHa OTTaMBaHWA TPyHTa, CYMTas OT YPOBHA MAAHMPOBKM NOA
3[aHMEM, YCTaHaB/IMBaeMan TEMNNOTEXHUYECKUM pacieTom Mo MpunoskeHuto K.

FnybuHy npeaBapuTeNbHOrO OTTaMBaHWA WAW 3ameHbl TPYHTOB OCHOBaHUA hb’th cneayet

YCTaHaB/IMBaTb ncxoga n3 ycanosumaA

Syt S =5,,(7.23)

rae Su - npegenbHO AonNyCctmaa ANnAa AaHHOro COopyXeHnA oCagka OCHOBaHUA, MPUHMMaeMan No

7.3.4.

7.3.11. KpeH ¢yHOameHTa i Ha OTTaMBalOWEM OCHOBaHWUM, BbI3BAHHbIA BHELEHTPEHHbIMU
Harpy3kamu, HepaBHOMEpPHbIM OTTauBaHMEM U HEOAHOPOAHOCTbIO TPYHTOB, a TaKXKe BAUAHUEM 6/1M3K0
pacnonoeHHblx GyHAAMEHTOB, cnegyeT onpeaenste no popmyne

i=(s,—s,)/b,(7.24)

roe S, n S, - ocagKa Kpaes GyHAaMeHTa;

b - pasamep dyHAameHTa B Hanpas/ieHUN KpeHa.

7.3.12. PacyeT rMBKUX NEHTOYHbIX GYHOAMEHTOB Ha OTTaMBalOLWMX B Mpouecce 3KcnayaTaumu
COOPYKEHMUA TPYHTax HaA/MeXMT NPOM3BOAMUTbL C Y4ETOM MEepeMeHHOM No ANNHe dyHAAMEHTa OCaAKM
OCHOBaHMA, 06ycnoBAEHHON HepaBHOMEPHbIM OTTaMBaHWEM T[PYHTOB NOJA CoopyxKeHuem. [lpu
onpeaeneHnn pPeakTUBHbIX OABAEHUIN OTTAaMBAIOLWLErO FPyHTA Ha MoAowBy dyHAAMeHTa [O0NycKaeTca
paccmaTpmMBaTb OTTAMBAIOLWNI TPYHT KaK NMHENHO-aedopmMMpyemMoe OCHOBAHWE, XapaKTepusyemoe
nepemeHHbIM No aanHe GpyHgameHTa KOsdOULUMEHTOM NOCTENN.

7.3.13. Ocagky s cBaWHbIX GYHOAMEHTOB M3 BUCAYMX CBAM, MOTPYKEHHbIX B MNpeaBapuTesbHO
OTTasHHbIE TPYHTbI, B TOM YMC/e NPU UX NOKAaNbHOM OTTamBaHuu (6.4.3), cneayeT onpenenatb Kak ansa
ycnoBHoro ¢yHAaMeHTa, rpaHMUbl KOTOPOro npuHMmatotca cornacHo CIM 24.13330. Mpu stom cnegyet
YUYUTbIBATb BO3MOXKHOCTb MPOABAEHUA OTPULATENbHbIX (HEraTUBHbIX) CWUA TPEHWA MO NepumMeTpy
ycnosHoro ¢yHaameHTa WAM NO MNOBEPXHOCTM OTAENbHbIX cBait (7.3.16), a Takxe BO3gencTeue



FOPM30HTaNbHbIX YCUAWIA Ha GyHAAMEHTbI B NepUbEPUIiHbIX YAaCTAX 30HbI OTTaUBaHWUA.
7.3.14. PacyeT cBall-CTOEK MO HecyLel cnocobHOCTM NPY ONUPAHUKM UX Ha CKaNbHble UAW apyrue
MafoCKMMaeMble NP OTTaMBaHUM FPYHTLI CleayeT NPOM3BOAMUTbL UCXOAA U3 YC0BUA

F
F< y—“—nFneg, (7.25)
k

rae F - pacyeTHaA HarpysKa Ha cBato, KH;

F - Hecywan cnocobHocTb 0cHOBaHWs 0AMHOUHO cBau, KH, onpeaensemasn no ykasanuam 7.3.15;

Vi - KO3bOULMEHT HafeXKHOCTM, MPUHMMAEMbIA B COOTBETCTBMM C YKasaHuAmM CI 24.13330 8

3aBMCUMOCTM OT BUAA COOPYXHKEHUA, KOHCTPYKUMN dYyHAAMEHTOB M NPUHATOro cnocoba onpeaeneHus
HecyLel cnocobHocTK cBai;

Vo - KoapdumumneHT ycnoBmin paboTbl rpyHTa No GOKOBON MOBEPXHOCTM CBali B npenenax 30Hbl
OTTaMBaHMUA, onpeaensembii MO ONbITHbIM AAHHbIM C y4eTOM CnocoboB MOrpy*KeHWs cBai; B 3anac

HAAEKHOCTW AOMYCKAeTCA NpUHMMATbL: 7, =11 - gna 3abusHbIX U 6ypo3abUBHbIX; Yy =1 pnn

6YpPOHAOMBHbIX U BYPOOMNYCKHbIX CBAM C LLEMEHTHO-NMeCcYaHbliM 3aMoHUTENIEM NA3yX U Yy = 0,9 - ann
6YpPOONYCKHbIX CBal C NblNEBATO-T/IMHUCTBIM 3aM0JIHUTENEM MA3YX;

F - oTpuuatensHasa (HeratusHas) cuna TpeHus, KH, onpesensemas no ykasaHuam 7.3.16.

neg

7.3.15. Hecyuyyto cnocobHocTb OcCHOBaHuA cBau-ctoiiku F, kH, cneayeT onpegenats no

u?’
dbopmynam aONA 3aWEMNEHHbIX CBal-CTOEK, 3a4eflaHHbIX B HEBbIBETPENbIA CKalbHbi (6e3 cnabbix
NPOCNOEK) FPYHT He meHee Yem Ha 0,5 m

F :(Rc,nA/;/g)(1+O,4ld/dr);(7.26)

AnAa He3aweMNeHHbIX CBali-CcToekK

R A
F, =—— (7.27)
g

rae Rc,n - HOpMaTnBHOE 3Ha4YeHNe BpeMeHHOIro ConpoTnBAEeHNA TrPyHTa No4 HUXKHUM KOHLOM CBan

OAHOOCHOMY CaTM1IO B OTTanBLUIEM BOAOHACHILLEHHOM COCTOSIHUM, KIa;

A - nnowaab ONMPaHUA CBauM Ha FPYHT, M%, MpMHMMaemas A1A He3aleMIeHHbIX CBaii-CToek
CNNOLWHOrO CEYEHMA UM NONbIX, HUXKHUIN KOHEL, KOTOPbIX 3aM0JIHEH B Npeaenax BbICOTbl TPeX ANaMeTpPOoB
6eToOHOM, paBHOM NAOLWAAM MONEPEYHOrO CeYeHus BpyTTo; ANA 3alleM/IEHHbIX CBal-CTOEK - naowagum
NnonepeyYyHoro CeYeHMA HUKHEN YacTu (3ab60A) CKBaXKUHbI;

Ve - KO3)OUUMEHT HAAEKHOCTM MO TPYHTY, MPUHMMAEMbIN: AN1A He3alleMNEeHHbIX CBal-CToeK
pasHbiMm 1,0, onA 3awemneHHbix - 1,4;
ld n dr - COOTBETCTBEHHO MMybWMHa 3ae/IKM CBaW B CKA/IbHbIN FPYHT M Hanbobllee nonepeyHoe

ceyeHue 3a4eNaHHOM YacTv CBau, M.
3HayeHune paKkTopa 3arnybaeHus 1+0, 4Zi npuvHMMaeTcs He 6onee 3.
d}"
[Nna OKOHYaTeNbHbIX PacYeTOB OCHOBAHWUI COOPYXKEHWM, a TaKKe OCHOBAHMWM, CIOMEHHbIX
BbIBETPE/IbIMK, Pa3MArYaeMbiMM, CO CNabbiMM MNPOCAOMKaMM  CKaNbHbIMW TPYHTAMW, HECYLLYIO

CrnocobHOCTb CBAWU-CTOMKM Fu cnegyet NpUHMMaTh MO pe3ysibTaTamM MCMbITAHUIMA CBall CTaTUYecKoM



HarpysKom.
7.3.16. OTpuuatenbHas (HeraTMBHasn) CMNa TPEHMA OTTAaMBAIOLLETO FPYHTa NO HOKOBOM NOBEPXHOCTU
cBau

n
F;1eg = upZﬂt,ihi ’ (7-28)
i=1

rae up - NepunmeTp nonepevyHoro ce4yeHnAa ceaun, m;
f,;’i - oTpuuaTenbHOE TPEeHUE i-ro C10A OTTanBaloLLero rpyHTa no 60KoBO NOBEpPXHOCTU cBau, Klla,

onpegenaemoe no onblTHbIM AaHHbIM; OOMNYCKAaeTCA MPUHUMATb pPacyeTHble 3Ha4YeHUA f;”- no Crl
24.13330;

h. - TonuwmHa i-ro cn0A OTTaUBaloLLEro rPyHTa.

1
7.3.17. PacyeT KOHCTPYKLMI CBaiHbiX $yHAAMEHTOB C/leAyeT BbINOMHATb B COOTBETCTBUM C
yKasaHunamm CM 24.13330 c y4eTOM UHKEHEPHO-TEOKPMOIOrMYECKUX YCA0BUIA. PacyeT cBait Mo NpoYyHOCTU
n aedpopmauusam maTepuana MOXKET BbIMONHATLCA NO pPeKkoMmeHgaumam MpunoxeHusa XK, ¢ yyetom

oTpULaTebHbIX (HEraTUBHBIX) CUA TPEHWUA OTTAMBAIOLLErO rPYHTa No 6OKOBOM NOBEPXHOCTU CBaM F;wg ,

onpegensemblx no 7.3.16, M ycuamii B cBaax OT TFOPU3OHTAJIbHbIX HArpy3oKk W BO3AENCTBUN,
onpegeneHHbIx cornacHo 7.2.13.

7.4. PacyeT OCHOBaHWI U GYHAAMEHTOB NO YCTOMYMBOCTHU
W NPOYHOCTM HA BO34ENCTBME CUT MOPO3HOTO NyYeHUn

7.4.1. PacyeT OCHOBAHWI U GYHAAMEHTOB NO YCTOMYMBOCTM M MPOYHOCTU Ha BO3AEWUCTBME CUA
MOPO3HOrO My4YeHUs rPYHTOB CAeAyeT NPOU3BOAMTL KaK A/1A YCAOBUIM SKCMNyaTaLMK COOPYIKEHMUSA, TaK U
ONA YyCNOoBUI Mepuopa CTPOUTENbCTBA, €CAn A0 nepefayn Ha ¢GyHAAMEHTbl NMPOEKTHbIX Harpysok
BO3MOXHO NpoOMep3aHue rPyHTOB C/N0SA CE30HHOr0 OTTaMBaHMA (Npomep3aHusa), NPy HecauBatoLLenca
Mep3/a0Te - Tajoro C/A0A CO CTOPOHbI MHOFO/MIETHEMEP3/bIX TPYHTOB. B npoekte p[omKHbI 6biTb
NpeaycCMOTPEHbI  MeEPONPUATUA MO NPefOoTBPALLEHUIO BbiNyyMBaHUA GYHOAMEHTOB B Nepuos,
CTpouTeNbCTBa.

(8 pea. 3meHeHua N 1, yTB. NMpukazom MuHcTpos Poccum ot 07.11.2016 N 779/np)

[na cHUXKEeHNA KacaTeNbHbIX CUA MOPO3HOTO Ny4YeHMA HOKOBaA NOBEPXHOCTb CBal U pyHAAMEHTOB
B C/10€ CE30HHOr0 NPOMepP3aHUA-OTTauBaHMA AOMKHA ObITb NOKPbITA MPOTUBOMNYYUHUCTBIMU CMa3KaMM,
YCTOMUYMBBIMU K MeXaHW4YeCcKomy Bo3aeincTeuto. [aa 6ypoonycKHbIX CBail Nasyxu B C/I0€ CE30HHOrO
Npomep3aHnA - OTTaMBaHMA 3aNOHAOTCA HEMYYMHUCTbIM MaTepmaiom (Cyxoi Necok u gp.).

(ab3au, BBegeH M3meHeHunem N 1, yt8. Mpukazom MuHctposa Poccun o1 07.11.2016 N 779/np)

7.4.2. YcTonumsocTb GyHAAMEHTOB Ha AENCTBME KacaTesibHbIX CU/1 MOPO3HOIO MyyYeHUsa rPyHTOB
HaZNEeXUT MPOBEPATb MO YCNOBUIO
(8 pea. 3meHeHuma N 1, yt8. NMpukazom MuHcTpos Poccumn ot 07.11.2016 N 779/np)

TﬂqA/h —Fﬁﬁfi, (7.29)

n

rAae T, - pacdeTHas yAeNbHasA KacaTeNbHAA cuna nyyeHus, KMa, npMHMMaemasa CcOrnacHo
YKasaHunam 7.4.3;
Aﬂ, - nnowaab 60KOBOM NOBEPXHOCTU CMEpP3aHUs GpyHAAMEHTA B Npeaesiax PacyeTHOM rybuHbl

Ce30HHOT0 NPOMepP3aHNA-OTTanBaHNA FPYHTa, M2
F - pacueTHas Harpy3ka Ha ¢yHAameHT, KH, npuHumaemas c kosapoduumeHtom 0,9 no Hamnbonee
HEeBbIFOA4HOMY COYETAHWUIO Harpy3oK 1 BO3AEWCTBUI, BKAOYAA BblAeprMBatolLme (BETPOBble, KpaHOoBbIE U



T.N.);

F - pacueTHoe 3HaueHme cunbl, yaepskusatowwei GyHAAMEHT OT BbINy4MBaHWA, KH, npuHumaemoe
Nno yKasaHuam 7.4.4;

V. - KO3ddnUMEHT ycnosuit paboTbl, NPUHMMaeMbIit pasHbiM 1,0;

Y, - KO9GOUUMEHT HafeXKHOCTM MO Ha3HaYeHMIO COOPYXKEeHUs, NPMHMMaeMblil pasHbim 1,1, a ana

dyHAamMeHTOB Onop mMocTos - 1,3.

7.4.3. PacyeTHy0 yAenbHYI0 KacaTeNbHYO CMaY MOPO3HOIo NyvYeHums s KlMa, cnegyeT onpegenatb

onbITHbIM nyTem. Ona coopy:keHun |l mn Il ypoBHelr OTBETCTBEHHOCTM 3HA4YeHMUA Ty Aonyckaetca
NPUHUMATL No Tabaunue 7.8 B 3aBUCMMOCTU OT COCTaBa, BAAXKHOCTU U INyOUHbI CE30HHOTO NPOMepP3aHMA
W OTTanuBaHMA FPYHTOB d,h .

(8 peq. 3meHeHua N 1, yTB. NMpukazom MuHcTpos Poccum ot 07.11.2016 N 779/np)

Tabnuvua 7.8

3HayeHusn T KMa, npu

Fﬂy6MHe Ce30HHOro

[PYHTbI M CTENEeHb BOAOHACHILLEHMA NPOMeEpP3aHNA-OTTanBaHMA d,;, ,
M
1,0 2,0 3,0
FNMHKUCTBbIE NPUM NOKasaTene Tekyyectu I > 0,5, neckn menkue un 130 110 90

nblnesaTble Npu cTeneHn BaaxKHoctn S, > 0,95

FnnHnctole npu 0,25 < I, <= 0,5, Neckn menkmne v nbinesaTtblie Npu 100 90 70
0,8 < S, <=0,95, KpynHo 0610MOYHbIE C 3aNOAHUTENIEM
(rnMHMUCTBIM, MenKonecyaHbIM U NblneBaTbiM) cBbiwe 30%

FnnHncTole npu I <= 0,25, neckn menkmne u noinesatble npu 0,6 < 80 70 50
Sr <= 0,8, a TaK}Ke KPYNHOOHJ10MOYHbIE C 3aMN0HUTENEM
(rnMHMCTBIM, MenKonecyaHbim U NbinesBaTbiMm) oT 10 ao 30%

Mpumeyarns. 1. NMpreeAeHHble B TabanLe 3HaUeHWA T, OTHOCATCA K NOBEPXHOCTU BETOHHOrO
dyHaameHTa. [na GyHAAMEHTOB M3 APYrvX MaTepuanos TabauuHble 3HaueHWs T, [O/KHbI

YMHOXaTbCA Ha KOIPOULMEHT ¥, 3HAYEHNA KOTOPOTO AaHbl B [punoxkeHun B.
2. Ona nosepxHocTel GyHAAMEHTOB, NMOKPbLITLIX CMNELunanbHbIMM COCTaBaMM, YMEHbLLAOWMMHK
CUNbI CMEP3aHWA, @ TaKXKe NPU MPUMEHEHUN APYTUX MPOTUBOMYYMHHBIX MEPONPUATUIA 3HaueHne T,

cneayetr NpUHNUMATb Ha OCHOBAHWMK ONbITHbLIX AdHHbIX, MO/Ty4E€HHbIX B MOJ1IEBbLIX NN na6opaToprlx
ycnosusax.

(8 pea. U3meHeHuna N 1, yts. Npukazom MuHctpos Poccun ot 07.11.2016 N 779/np)

KacaTenbHble CWU/bl MOPO3HOTO MNy4YeHUs OnpenenAlTcs Mo pesyabTaTam MONEBbIX WAU
N1abopaTopHbIX UCMIbITAaHUIA.
(ab3au, BBegeH MsmeHeHunem N 1, yt8. Mpukaszom MuHctposa Poccun o1 07.11.2016 N 779/np)

KacaTenbHble CU/ibl MOPO3HOTO NyYeHUA, eNCTBYIOLME Ha CBAlO UM GYHAAMEHT, MO pe3yabTaTam
N1abopaTopHbIX UCMbITAaHUIM ONpeaenaArTcs caeayolmnm obpasom:

1) B KOHLe 3MHEero nepmoaa cTpoaTca rpaduKkM U3MEeHEHUs TemnepaTypbl rPyHTa No rybuHe Ao



rpaHuubl $a3oBbix nepexoaos (rnybuHbl npomep3aHus rpyHTa Of). 3HayeHMA TemnepaTypbl rpyHTa
onpeaensoT Ha NJoLlaAKe CTpouTeNnbCcTBa. JonycKkaeTcs onpeaenatb TemnepaTtypy rpyHTa no rnybuHe
pacyeTHbIM NYTEM, B TOM YMUC/IE YACAEHHBIMWU METOAAMMU.

2) M'padmK TemnepaTypbl pa3brBaeTca Ha TPU y4acTKa: NepBbl y4acCToOK - OT INy6MHbI MpoMep3aHua
rPyHTa A0 rnybuHbl, Ha KOTopoi 3adUKCMpoBaHa TemnepaTypa MUHYC 1 °C; BTOPOM y4acTOK - OT rNy6uHbI,
Ha KoTopoWl 3aduMKcupoBaHa Temnepatypa MuHyc 1 °C, oo rnybuHbl, Ha KOTopol 3aduKcMpoBaHa
TemnepaTtypa MUHyc 2 °C; TPETUM y4acToK - OT rybuHbI, Ha KOTOPOW 3adPpUKCMpPOBaHa TemNepaTypa MUHYC
2 °C, 0 NOBEPXHOCTU FPyHTA (CM. pUCYHOK 1).

3) KacaTtenbHaa cnna moposHoro nydyeHusa Fr, KH, byaeTt paBHa cymme NpousBeneHuin yaenbHoM
KacaTe/bHOW CWAbl MOPO3HOFO MNy4yeHWa, MNOAYYEHHOW B 1abOpPaTOPHbIX YCAOBUAX ANA Pa3HbIX
Temnepatyp (MuHyc 1 °C, muHyc 2 °C, muHyc 6 °C), n nnowaam 60KOBOM NOBEPXHOCTU PyHAAMEHTA, rae
TeMnepaTypa rpyHTa COOTBETCTBYET YKa3aHHbIM Bbllle 3HAYEHUAM:

F

=T A+ T 04, T 545, (7.29)

rge T}‘hll Tth' rfh3 - yAenbHble KacaTesnbHble cuabl nyyveHusa, Klla, onpepensemble gnA

cnepyowmx TemnepaTyp cootBeTctBeHHO MUHYC 1 °C, muHyc 2 °C 1 muHyc 6 °C;
A1, A, A;s - nnowaan 60KOBOKM NoBepXHOCTU dyHAAMEHTa AN TPEX yY4acTKOB COrlacHO AaHHOMY
nepeyYncsieHunto.

PucyHoK 1 - CxemaTtuueckuin rpaduK pacnpegeneHus TemnepaTypbl
rPyHTa ANs pacyeTa KacaTesIbHOW CU/Ibl MOPO3HOTO NyYyeHus

(ab3au, BBegeH MsmeHeHunem N 1, ytB. Mprkaszom MuHctposa Poccun o1 07.11.2016 N 779/np)
7.4.4. PacyeTHoe 3HadeHune cunbl I, kKH, yaepxuBatowei GyHAAMEHTbI OT BbiNyunBaHuUsA, ciesyet

onpeaensato No popmynam:
Npw UCNONb30BaHUM MHOFONETHEMEP3/bIX TPYHTOB NO NPUHUMNY |

F,. = quqf,ihi ; (7.30)

i=1

npu NCNosib30BaHMM MHOTOJIETHEMEP3/IbIX TPYHTOB MO NpuHUUNy Il

F =u) fh, (731
i=1



roe u - nepumeTp Ce4YeHWA MOBEPXHOCTU CABUra, M, MPUHUMAEMbIA PaBHbIM: A/A CBAMHbIX U
cToN64aTbix GPyHAAMEHTOB €3 aHKEPHOM NAUTbI - NEPUMETPY cedYeHua PyHOAMEHTA; ANA CToNbYaTbIX
bYHAAMEHTOB € aHKEPHOW NANTON - NePUMETPY aHKEPHON NAUTI;

Ra/-,l- - pac4yeTHOEe CONPOTUBAEHUE i-F0 C/I0A MHOTOJIETHEMEP3/10ro FPYHTa CABUIY MO NOBEPXHOCTU
cmep3aHus, KlMNa, npuHMMmaemMoe no ucnbiTaHnam 1 Tabanuam MpunoxeHua B;

hi - TONWMHA i-r0 CNOA MepP3/10r0 UAW Tanoro rpyHTa, PacrnosOKEHHOro HWKe NoAoLWBbl CNoA
Ce30HHOro NpomMmep3aHnA-OTTanBaHuA, Mm;

fl - pac4yeTHOEe CONPOTMBAEHME i-TO C/I0A TaNOro FPYHTA CABUIY NO NOBEPXHOCTU PYHAAMEHT], Kla,

NpUHMMaemoe B cooTBeTCcTBMM ¢ TpeboBaHuamm CMN 24.13330, c yyeTom npumedaHus K 7.3.1.
7.4.5. 3aaHKepeHHbIn cToNbYaTbil GyHAAMEHT Ao/XKeH OblTb MPOBEPEH Ha OTPbIB CUAAMMU

MOPO3HOIo MNy4YeHus CTOMKM dyHAaMeHTa OT aHKepHOW nAuTbl. YcuaeHue th, KH, paspbiBatouee

3aaHKepeHHbIl pyHAaMeHT, onpegensertca no popmyne

Fy=1,4,-F, (732)

roe Afh - naowaab 6OKOBOM NOBEPXHOCTM CTOMKM dyHAAMEHTa, HaxoaAlencs B npeaesax c/on

CEe30HHOro NPOMEpP3aHUA-0TTanBaHNA rpyHTa, M2,

7.4.6. [OBEPXHOCTHbIE, Mano3arnybieHHble GyHAAMEHTbI U CBalHblE POCTBEPKM, 3aKNadblBaemble
B C/0€ CEe30HHOT0 NPOMEpP3aHUA-OTTaUBaHMUA TPYHTOB, CleAyeT PaccUMTbiBaTb MO YCTOMYMBOCTM Ha
AencTBME HOPMAbHbIX CUA MOPO3HOTO Ny4YeHus 1 no gedbopmaumam.

YCTOMYMBOCTb GYHAAMEHTOB HA AeNCTBME HOPMAJIbHbIX CM/1 MOPO3HOIO NyYeHUs NPOBEPSAETCA No

dopmyne

Y.
P, < y—F , (7.33)

n

rae Py - YAeNbHOe HOPMasbHOe [aB/ieHWe MyvyeHus rpyHTa Ha nopowsy dyHAameHTa u
pocTBepkKa, KlMa, ycTaHaBIMBaeMoe Mo ONbITHbIM AaHHbIM;
Af - nAowWwaab NoAowWwsbl GyHAAMEHTa U pocTBepKa, M2,

OcTanbHble 0603HaYeHUs Te e, uTo B hopmyne (7.29).

Pacyet no aedopmaumam cnepyet NpPoM3BOAUTb C YYETOM COBMECTHOW paboTbl COOpyKeHUa U
HepaBHOMEPHO BbINMy4YMBAEMOro OCHOBAHMA. Mpn 3TOM BO3HMKalOWME B pe3ybTaTe HepPaBHOMEPHbIX
NOAHATUA W OMNycKaHuUi ¢yHAAMEHTOB AOMONHUTE/IbHbIE YCUAUA B KOHCTPYKLMAX COOPYXKEHUA He
OOJ/IKHbI MpeBblWaTe NpeAesbHO AOMNYCTUMbIX 3HAYEHWM, a KpeHbl M NporMbbl He MNpPenATcTBOBaTb
HOPMAaJIbHOW 3KCMAyaTaLUmn COOPYKEHUA.

(8 peq. N3ameHeHua N 1, yTB. NMpukazom MuHcTpos Poccum ot 07.11.2016 N 779/np)

MNpumeHeHne Ha obsA3aTeNbHOM OCHOBe pasgena 8 obecneumBaeT cobnogeHue TpeboBaHWUM
depepanbHoro 3akoHa ot 30.12.2009 N 384-d3 "TexHUYECKMA pernameHT o0 6e30MacHOCTM 34aHMIA U
coopyeHuin" (MoctaHoBneHue MNpasuTtensctea PP o1 26.12.2014 N 1521).

8. OcobeHHOCTU NPOEKTUPOBAHMA OCHOBAHUI U GyHAAMEHTOB
Ha CUIbHONbANUCTBIX MHOTOZIETHEMEP3/IbIX FPYHTaX
W NOA3EeMHbIX NbAax

8.1. Mpu npoeKkTnposaHuun OCHOBAHMUMN U d)YHLI,aMeHTOB Ha CUNbHONBAUCTbIX MHOIFON1IETHEMEP3IbIX
FTPYHTAX U NOA3EMHbIX NbAdaX ceayeTr npegycmaTtpuBaTb MCNOIb30BaHUE TaKUX FPYHTOB B KayecTBe



OCHOBaHMA Mo npuHuMny |. B caydasax HeEOBXOAMMOCTM MCMONb30BAHUA CUIbHONBAUCTLIX FPYHTOB MO
npuHumny |l gonkHbl 06a3aTeNbHO MpPeaycMaTpMBaTbCA MEPONPUATUS MO WUX NpeaBapuTesbHOMY
OTTaMBaHUIO UM 3aMeHE NbAUCTbIX FTPYHTOB HA HEMPOCAL0YHbIE HA PACYETHYIO FYOUHY cornacHo 6.1.6 1
7.3.10.

(8 peq. N3meHeHua N 1, yTB. NMpukazom MuHcTpos Poccum ot 07.11.2016 N 779/np)

8.2. na npepoTtsBpaweHna aebopmaumii NOBEPXHOCTM MNAHUPOBKM Y COOPYXKEHUN U Pas3BUTUA
TEPMOKApPCTa BCNeACTBME OTTaMBaHMA NOA3EMHbIX IbA0B UM CUNBHONBAUCTBIX FPYHTOB, 3a/1eratolmx Ha
HebonblLOW rNybuHe OT NOBEPXHOCTU, HEOBXOAMMO NpeayCcMaTPUBaTb YCTPOMCTBO TENOU30NALMOHHOMN
MOACLINKM U (MNK) TENNO3AWMTHLIX 3KPAHOB B Mpefenax BCel 3acTpavBaemon niouwagku. TonwmHa

noAacbIiNKuU h a TaKXe MNapameTpbl Tenno3awnTHbIX 3KPaHOB onpeaenAarnTca MNPOrHO3HbIM

s’
TENNOTEXHUYECKUM PaCYETOM U3 YC/I0OBUA COXPaHEHUA NPUPOAHOIOo TEMNEPATYPHOro COCTOAHUA TPYHTOB
N NONOXKeHNA BerHem NOBEPXHOCTM MHOroNeTHEMepP3/10ro rpyHTa UM ee NoBblWweHuA. A cnaowHbIX

MOACHINOK 3HaYeHne hs , M, LlONyCKaeTcsa onpeaenatb no popmyne

d/
1,2- 7 | (8.1)

th,n

ho=d

ths ,n

rae dth P dths » -~ HOPpMaTuUBHbIE I'/'Iy6MHbI CE30HHOro oTTanBaHMA COOTBETCTBEHHO NPUPOAHOIo
rPYyHTa U rpyHTa NOACHINKK, M, onpegenaemble cornacHo lMpunoxxenuio I;

! o
dlh - AONyCTMMAnA rNybuHa Ce30HHOro OTTauBaHMA NPUPOLHOrO rPyHTa Nog NOACbINKOMI, M.

KoHcynbTaHTlAOC: NpumeyaHue.
B odnumanbHOM TeKCTe 4OKYMEHTa, BUAMMO, AOMNYyLLEeHa oneyaTKa: NyHKT 7.5.4 oTcyTcTBYeT.

TpeboBaHMA K maTepuany NOACLINOK, cnocobam UX yKNALKM U YNAOTHEHWUA YCTaHaBAMBAlOTCA B
NpPoeKTe C y4ETOM MECTHbIX YCNnoBUn 1 6.3.14 1 7.5.4.

8.3. OcHoBaHMA ¢yHAAMEHTOB, 3aKNaAblBaeMblXx B nNpegenax TOAWMHbI NOACHINKK, cneayet
paccyYnTbIBATL MO Hecyllen cnocobHocTn U aedopmMaLnam B COOTBETCTBUM ¢ TpebosaHuamu CM 22.13330.
Mpwn OTCYTCTBMM MEPONPUATUI MO YKPENIEHUIO OTKOCA NOACHINKM, PACCTOAHME OT LLOKO/IA COOPYKEHUS
00 BPOBKM NOACLINKU AOKHO OblTb HE MeHee 3 M, @ KPyTU3Ha OTKOCOB NOACHINKK He 6onee 1:1,5 ana
KpYynHOO6/10MOYHbIX rPyHTOB, 1:1,75 - Ana neckos un 1:2 - ona NpoYnx maTepmuanos.

Echn ctonbuyatble WAM NEeHTOYHble QyHAAMEHTbl YCTaHABAMBAKOTCA HA MHOrFOfIeTHEMepP3/ble
TPYHTbI, COAEepPrKaLLME NOA3EMHbBIE /ibAbl, MEXKAY UX NOAOLIBOM U CIOEM NOA3EMHOIO /bAa A0XKHA ObITh
NPOCOMKA NPUPOLHOrO rPyHTa, UCKYCCTBEHHO Y/IOXKEHHas C YNNOTHEHMEM TPYHTOBasA noAywka u (uam)
HeCyLMA TeNNO03alLMTHbIA 3KpaH. TOJWMHY MPOCAOMKKM (nogylwKku) cregyeT NMPUHUMATb MCXO4s U3
pacyeTa OCHOBaHuWA Mo pedopmaunn, HO He MeHee YeTBepTM LWUPUHbI NOoAOWBbl PyHAAMEHTA.
MapameTpbl Tenn03alWMTHOrO 3KpaHa OnNpeaenAlTcA TenJOoTEXHUYECKMM pacvyeTom C  yyeTom
Tensionepesayum ot 34aHUA K TPYHTY OCHOBAHUA No pyHAAMEHTY.

8.4. Mpun ycTpolictBe cBalHbIX PYHAAMEHTOB HA Y4aCTKaX C CUAbHONLAUCTBIMW TPYHTAMK U
NoA3eMHbIMW NbAaMK ceayeT NPUMeEHATb BYPOONyCKHble CBau € 3a/IMBKON M3BECTKOBO-MECYAHbIX UK
LeMeHTHO-MecYaHbIX PaCTBOPOB C PAaCCTOAHUEM B OCAX HE MeHee ABYX AMaMeTpOB CKBaXUHbl. CBan He
OONXKHbI ONMPATbCA Ha NPOC/AOU ibAa, a NOA UX TOPLUOM cneayeT yCTpansBaTb YNIOTHEHHYIO FPYHTOBYIO
NOAYWKY TONLWMHOM HEe MeHee AMameTpa cBau. OTTamBaHWe TPYHTA BOKPYr CBaW M NOA, €€ HUKHUM
TOPLLOM He A0MNYCKatoTCA.

8.5. PacueT ocHOBaHMWI1 MO Hecywen cnocobHOCTU cneasyeT MPOBOAWUTb C YYETOM WU3MEHeHUA
TemnepaTtyp B TeYEHMEe 3KCNayaTaumu:

ANs cTonbyaTbix PyHLAMEHTOB HA CUIbHONBAMUCTLIX TPYHTAX U NOA3EMHbIX ibgax - no 8.7;

ANs cBaliHbIX GYHAAMEHTOB B CU/IbHONbAMUCTBIX TPYHTaX - N0 8.9, @ B NOA3EMHbIX /ibAaX - N0 AaHHbIM
No/IEBbIX MCNbITAHUI CBAN CTaTUYECKOM BAABAMBAIOLLEN HArPy3KOM.

8.6. PacyeT ocHoBaHMi no aedopmaumam caenyeTt NponsBoanTb:

Ansa ctonbyatbix GyHAAMEHTOB HA CUAbHONBAMUCTBIX FPYHTAX U NOA3EMHbIX SbZaX - MO YKa3aHUAM



8.8;

[ONA cBaViHbIX PYHAAMEHTOB B CUAbHOIbAMUCTBIX FPYHTAX U MOA3EMHbIX /IbAaX - NO AaHHbIM NOJEBbIX
NCNbITaHWMI CBal CTaTUYECKOWN BAABANBAIOLLEN HAarpy3Kom.

8.7. Cuny npepenbHOro cOnpoTMBAEHMA (Hecywyro CnocobHOCTb) OCHOBAaHWA CTONGYATOrO
byHAAMEHTa Ha CUABbHOIbAUCTBIX FPYHTaX M NOA3EMHbIX ibAax cAeayeT onpeaensato no 7.2.2, npu sTom

3HayeHna R n qu [0onycKaeTcs NPUHMMATbL no Tabanuam B.2 1 B.3.

8.8. OcagKy OCHOBaHWA CTON6YaTOro GyHAAMEHTA Ha CUbHONbAMCTBIX TPYHTAX M MOA3EMHbIX
Nibax s cneayeT onpeaensats no popmyne

s=s, +5,,(8.2)

rae S, - ocagka, obycnosneHHas ynaoTHEHWEM OCHOBAHMA NOA HarpysKoii, onpeaensemas no WU.1;

S[ - 0CagKa, O6YCI'IOBﬂeHHa$| NNAaCTUHHO-BA3KMM TeYEeHUEM TPYHTa 3a 3a,£l,aHHbIl71 CPOK

3KCNyaTauMmn CoopyKeHus, onpeaensemasn no popmyse
s, =1,v,(8.3)

3pecb I, - 3alaHHbIN CPOK 3KCMNyaTaLmmM 34aHNA (COOPYKeHUA), ros;

V - CKOpPOCTb OCagKu, M/FO,D,, onpeagenaeman ncxoaa ns moaenmn JIMHENHO- MU HEZIMHEMHOBA3KOIoO

NoAynpPOCTPAHCTBA; AONYCKaeTcs onpeaenatb no MNpunoxenuto U.

8.9. Hecyuyto cnocobHocTb OCHOBaHMA cBaliHOro ¢yHAaMeHTa F; B CM/JIbHO/IbAUCTbIX FPYHTAX
cnefyeT onpefensTb MO AaHHbIM MOJIEBbIX MUCMbITaHWI cBail. JlonyckaeTcA onpeaensaTb HecyLlyto
CrnocobHOCTb CBaM pacyeTomM B COOTBETCTBUMM C 7.2.2 U 7.2.3 MO HaMMeHbLleMY 3HA4YeHUIo F;,
Nosly4eHHOMY MO YC/NIOBMAM €ee COMPOTUB/IEHUA CABUTY MO FPYHTOBOMY PacTBOPY U CABUTY FPYHTOBOTO
pacTBOpa MO KOHTaKTy C /JbAMCTbIM [PYHTOM. B nocnegHem cnyuae 3sHauenwe [, kH, cneayer
paccynTbiBaTh Mo popmyne
(8 pea. 3meHeHuna N 1, yt8. NMpukazom MuHctpos Poccumn ot 07.11.2016 N 779/np)

F =7y RA, + i[(l _ii,j)Rsh,j + ii,szh,z',j:|Ash,j ,(8.4)
=

roe Y, ,n ). - obo3HayeHna Te e, 4To 1 B popmyne (7.2);

R - pacyeTHoe conpoTMBAEHNE CUNBHONBANCTOrO FPYHTA UM /ibAa NOA HUMKHUM KOHLLIOM cBau, KMa,
onpeaensiemoe ANf CU/IbHONbANUCTbIX TPYHTOB MHTEPMOAALMEN Mmexay 3HayeHusamu R no tabanuam B.1
n B.7, a ona nbaos - no Tabauue B.7;

Aw - naowagb nonepevyHoro ce4eHnA CKBa*XuHbl, MZ;

li,j - NbANCTOCTb 3a CHET /iedAHbIX BKAOYEHWNI j-I'O CN10A TPYHTa;

R

sh, j ; Rsh,i,j - pacyeTHble conpoTuBAEHNA CABUTY TPYHTOBOTIO pacTtBOpPa NO MHOTo/1IETHEMEP3/TOMY

FPYHTY M FPYHTOBOTrO pacTBopa Mo /by ANA cepeAunHbl j-ro cnos, ka, NpUHMMaemMble COOTBETCTBEHHO MO
Tabnvuam B.4 n B.7;

Ash,j - nAowaab NOBEPXHOCTU CABUra B j-M C/10e, onpeensemMan B 3aBUCMMOCTM OT JMameTpa
CKBaXKMHBbI, M2,

Ecan npoyHOCTb cMep3aHuA rPYHTOBOrO pacTBoOpa C NOBEPXHOCTbIO CBau qu < Rsh' TO pacder

u

Hecylueit cnocobHoctn cean F no dopmyne (8.4) cnemyet npoussoanTb Npu 3Havenmax R, = Raf,



NPUHNUMaA nNaowaab NOBEPXHOCTU CABUra B j-M CN10€ TPpyHTa A paBHOﬁ naowaan noBepxHOCTH CBaun

sh,j
B 3TOM CJ/10€.

MpumeyaHue. B cnyvaax, Korga nog TOPLOM CBau npegycmaTpuBaeTcsa yCTpO[;iCTBO prHTOBOVI
noAyLKu, To 3HadeHne R B popmyne (8.4) npuHMmaeTca Ana rpyHTa noaywku. Mpu stom npesensHas
Harpy3ka Ha TOpeL, CBan onpegensaerca no d)oplv\yne (8.4), KaKk OonAa cBau, AnamMmeTp KOTOpOﬁ paBeH
ANaMETPY CKBaXKMHbI, a A/IMHE - TOILMHE NOAYLLKN.

MpumeHeHMe Ha obs3aTenbHOM OcCHOBe pasgena 9 obecneumBaer cobnwogeHwe TpebosaHMi
depepanbHoro 3akoHa ot 30.12.2009 N 384-d3 "TexHUYECKMA pernameHT o 6e30MacHOCTM 34aHUIA U
coopyeHuin" (MoctaHoBneHue MNpasuTtenbctea PP o1 26.12.2014 N 1521).

9. OcobeHHOCTV NPOEKTUPOBAHUA OCHOBAHUI U GYHAAMEHTOB
Ha 3aC0J/IeHHbIX MHOTrO/IeTHEMEP3/IbIX TPYHTaX

9.1. AnAa npoeKTMpoBaHUA GYHAAMEHTOB Ha 3aCO/IEHHbIX MHOTO/IETHEMEP3/IbIX FTPYHTAX MaTepuanbl
M3bICKAHUI OO/KHbI cofepaTb AaHHble 06 YyCNOBMAX 3a/seraHuMA 3aCo/IEHHbIX FPYHTOB, CTEMEHU MUX
3aCONIEHHOCTH, @ TAK}KE 0 XMMUYECKOM COCTaBe BOLHO-PaCTBOPUMbIX CONEN.

3aconeHHble MHOrosieTHEMep3/ble FPYHTbl MOFYT MCNO/b30BAaTbCA B KayecTBe OCHOBAHWA
COOpPYKEHMIM KaK no npuHumMny |, Tak n no npuHumny Il. Npu 3TOM JONKHO YYMUTLIBATLCA NOBbIWEHHOE
KOppPO3uiiHOe BO3AEeNCTBME 3aCONEHHbIX TPYHTOB HA MaTepuan GyHOaAMEHTOB.

MpumeyaHue. lbineBaTble TPYHTbl CEBEPHOrO0 MOPCKOro nobepexba ¢ npeobnagaHnem conen
HaTPUIA-KaIMEeBOro COCTaBa OTHOCATCA K 3aCOJ/IEHHbIM.

(8 pea. 3meHeHuma N 1, yt8. NMpukazom MuHcTpos Poccumn ot 07.11.2016 N 779/np)

9.2. OcHOBaHMA 1 GpyHAAMEHTbI Ha 3aCONEHHbIX MHOTONETHEMEP3/bIX FPYHTAX NPU UCMOAb30BaHUK
TaKMX FPYHTOB B KayecTBe OCHOBaHWA No NpuHUMNY | cnegyeT NpoeKkTMpoBaTb cornacHo 6.3.1 - 6.3.14 ¢
y4YeTom crieayroLmx ocobeHHocTe:

a) TeMNepaTtypa Hayvasla 3amep3aHnA 3aCONIEHHbIX TPYHTOB ];Zf HWXe TemnepaTtypbl 3amMmep3aHnA

aHaNOrMYHbIX BUAOB HE3aCO/IEHHbIX TPYHTOB U ee caefyeT YCTaHaBAMBATb OMbITHbIM MyTEM C y4eTOMm
yKasaHui MNpunoxeHus b;

6) nepexon 3acO/NEHHbIX TPYHTOB M3 MNJIACTUYHO-MEP3/Ior0 B TBEPAOMEP3/IoE COCTOAHME
NPOUCXOAMUT NpU Bosee HU3KUX TemnepaTypax, YeM aHaNOTMYHbIX HE3aCONEHHbIX TPYHTOB, U LO/IKEH

NMPUHNUMATbCA NO AdaHHbIM ONbITHOrO onpegeneHuA K03¢¢MLJ,MGHT8 X CMMaeMoCTH 5f C y4yeTom

yKasaHui 5.3;

B) 3aCO/IEHHble Mep3/ible FPYHTbl OT/IMYAIOTCA MOHUMKEHHOW MPOYHOCTBIO U ManbiMU 3HAYEHUAMU
COMPOTUBNEHWUI CABUTY NO MOBEPXHOCTU CMEP3aHMA C PYHOAMEHTOM;

r) Ha y4aCTKax c 3aCONEHHbIMU FPYHTaMM MOXKET HbITb HECKO/IbKO 3aCONEHHbIX TOPU3OHTOB C Pa3HOM
CTeneHbto 3aCONEHHOCTM, a TaK¥Ke MOTyT BCTPeYaTbCA OTAE/bHbIE C/I0M UAWN IMH3bI HACBILEHHbIX CUIBHO
MWHEepPanM30BaHHbIMW BOLAMWU FPYHTOB, HAaXO4AWMXCA B HEMEP3/IOM COCTOAHMU NpPU OTPULATENIbHOM
TemnepaTtype (Kpuoneru), BCKPbITUE KOTOPbIX CKBa*KMHaMK MpPU MOTPYKEHUU CcBalk NPUBOAUT K
NOBbILIEHHOMY 3aCO/IEHUIO FTPYHTOB MO BCEN A/IMHE CBaM.

9.3. [llpuM CTpOUTENbCTBE HA 3aCOJIEHHbIX T[PYHTAX c/aeayeT MNpUMeEHATb GYHOAMEHTHI,
obecneunBatowme Hanbonee NOAHOE UCMOJIb30BAHUE CONPOTUBAEHNA MEP3bIX FTPYHTOB HOPManbHOMY
AaBneHuno (NANTHble, cTonbyaTble U NIEHTOUYHble GYHAAMEHTbI, CBan C YLWIMPEHHOM naTtoi u ap.). Mpu
6ypoOonycKHOM cnocobe Norpy»eHus cBai CKBaXKMHbl AO/KHbI ObiTb AMaMeTPoOM, He meHee Yyem Ha 10
cM 6O/bLIMM NONEPEYHOro CeYeHUA CBaW, W 3aMNOJIHATBLCA, KaK NPaBWI0, M3BECTKOBO-MECYaHbIM UK
LEeMEHTHO-MecYaHbIM pPacTBOPOM. [lod HUMKHMM KOHUOM CBau ciefyeT yCTpauBaTb YNAOTHEHHYIO
NoAYLWKY U3 LWebHsA.

9.4. Hecyuwyto cnocobHOCTb OCHOBaHMUI CTONOYATLIX U CBalHbIX PYHAAMEHTOB HA 3aCONIEHHbIX
MHOros1IeTHEMEP3/1bIX FPYHTAX MPU UCNONB30BaHMM UX NO NPUHLMNY | cneayeT onpeaenaTb COrnacHo 7.2.2
- 7.2.3. Mpn 3TOM pacyeTHble 3HAaYEHUA CONPOTMUBAEHUA FPYHTOB HOPMA/IbHOMY AaB/NEHUIO U CABUTY MO



NOBEPXHOCTN cmep3aHua R u qu HaANEXUT NMPUHUMATL MO OMbITHbIM AaHHbIM. Jns coopykeHui Il
YPOBHA OTBETCTBEHHOCTU, @ TaKXKe NPu NPUBA3KE TUNOBbLIX MPOEKTOB K MeCTHbIM YC0BUAM 3HaYeHUA R n
Raf A0onycKkaeTcs NpMHUMaTh no Tabanuam B.5 1 B.6.

(8 pea. 3meHeHua N 1, yts. NMpukazom MuHctpos Poccumn ot 07.11.2016 N 779/np)
9.5. Mpu pacyeTax Hecywen CNOCOOBHOCTM OCHOBAHMI OypPOOMYCKHbIX CBali 3aCONEHHOCTb

rPYHTOBOro pacTtsopa M COMPOTMBAEHMA CABWUIY MO MOBEPXHOCTU CBau Ra/- cnenyeT NpUHUMaThL Mo

3aCONIEHHOCTU U 3HAYEeHUNAM Raf npuaerarowero NpMpPoAHOro rpyHTta. Ecam Hecywasn CNocobHOCTb

6YypOONYCKHbIX CBali onpeaeneHa Mo pesy/ibTaTam MOMEBbIX WMCMbITAaHWI, TO PACYETHYH HecyLlyto
CNOCOBHOCTL TaKMX CBaW cnesyer MNPUHUMATL C MOHMMKAWMM KO3POULMEHTOM, YUYUTbIBAOLLMM
U3MEHEHWE TemMnepaTypHOro COCTOAHMA M CTEMEeHW 3aCo/IeHHOCTM TPYHTOBOrO pacTBopa B npouecce
3KCN/IyaTauMKn COOPYKEHWA, YCTAHABAMBAEMbIM MO OMbITY MECTHOTO CTPOUTENLCTBA MAWM MO AAHHbIM
cneuunanbHbIX UcciemoBaHuUM,

MpumedaHue. Ons ONYyCKHbIX M BYPOOMYCKHbIX CBali pacyeTHble 3HaYeHus Raf OonycKaeTcs

NPUHNUMATbL NpU cpeaHes3BelleHHOM 3Ha4Y€HNN 3aCONTEHHOCTU TPYHTOB MO AJIMHE CBaAW.

9.6. Pacyetr ocHOBaHMN M ¢GyHOAMEHTOB Ha 3aCOJIEHHbIX MHOFOJIETHEMEP3/bIX FPYHTaX nNo
aedopmaumam cnegyeT NponsBoAUTb corfacHo 7.2.15, 7.2.16, Kak Ha NNACTUYHO-MeP3/bIX FPYHTaXx.

9.7. MNpu pacyeTHbIX fedopmaLMaAX OCHOBAHWNM, CNOKEHHBIX MEP3/1bIMU 3aCONEHHBIMU TPYHTaMMU,
60/blle NpeaenbHbIX UAN HEeAOCTAaTOYHOM HecyLLeit cnoCOBHOCTU OCHOBAHMA caeayeT NpeaycMaTpuBaTh
YaCTUYHYIO UM NOJIHYIO 3aMeHY 3aCO/NIeHHbIX TPYHTOB HAa He3acoNeHHble, A0NONHUTENbHOE NOHUMKEHWEe
TemMnepaTypbl rPyHTOB, NPOPE3KY 3aCO/MEHHbIX C/I0EB FPyHTa FNy6oKMMU PyHOAMEHTAMM, YCTPOMCTBO
byHAAMEHTOB Ha MOACbINKaX, pacnpeaenatolmx Harpysku Ha mep3nble rpyHTbl OCHOBAHWUW, U Apyrue
MeponpUATUA, 3 B HEOBXOAMMbIX C/TyHasnX OCYLLECTBAATL CTPOUTENBCTBO C UCMO/Ib30BaHMEM 3aCO/IEHHbIX
MHOTro/1IeTHEMEP3/1bIX TPYHTOB B Ka4ecTBe OCHOBaHMI No npuHumny Il

9.8. OcHoBaHMA N GYHAAMEHTbI Ha 3aCO/IEHHbIX MHOTFOJIETHEMEP3/IbIX FPYHTAX NPU MCNO/Ib30BAHUM
NX B KAYecTBe OCHOBaHMI COOPYKEHMI No NpuHUMny |l cnegyeT npoeKkTMpoBaTb B COOTBETCTBUU € 6.4.1 -
6.4.7 n TpeboBaHmamun CM 22.13330, CMN 24.13330 1 CN 28.13330.

MMeHeHue H Te/bHOM OCH N - neymsaeT n HUe T HUM
n eHeHue Ha obA3aTe ot ocHose pa3aenos 10 - 11 obecneymsaeT cobatogeHue Tpebosa
depepanbHoro 3akoHa ot 30.12.2009 N 384-®3 "TexHUuecKuin pernameHT o 6e30nacHOCTU 34aHUN U

coopyeHuin" (MoctaHoBneHue MNpasuTtenbctea PP o1 26.12.2014 N 1521).

10. Ocob6eHHOCTM NPOEKTUPOBAHUA OCHOBAHUI U GYHOAAMEHTOB
Ha 3aTop¢dOBaHHbIX MHOTOIETHEMEP3/bIX FPYHTaX

10.1. OcHoBaHMA U PyHOAMEHTbI Ha 3aTOPPOBAHHbBIX MHOFOJIETHEMEP3AbIX TPYHTaX M Topdax, a
TaK}Ke Ha FPyHTax C NPUMEeCbld OpraHMYecKMX OCTaTKOB HAL/EKUT MPOEKTUPOBATb B COOTBETCTBUMU C
yKasaHuamu pasgena 7 v tpeboBaHusamu CM 22.13330 c yyeTom mMx 6ONbLIOK CHMMAEMOCTUM MOA
Harpyskon, nposBAeHMEM nNAaCTUYEeCKMX gedopmaumnii B LWIMPOKOM AManasoHe OTPULATesIbHbIX
TEMMEepPaTyp, NOHUKEHHOW MPOYHOCTBIO CMepP3aHMA ¢ GyHAAMEHTAMU, HU3KOM TEMJONPOBOLHOCTBLIO U
3amMegieHHOM cTabunmsaumen ocagoK NPy OTTaMBaHUK, a TakXKe ¢ ydyeTom TpebosaHumin ClN 28.13330.

(8 pea. 3meHeHuna N 1, ytB. NMpukazom MuHctpos Poccumn ot 07.11.2016 N 779/np)

10.2. Npun ncnonb3oBaHUM 3aTopPOBaHHbIX TPYHTOB B KAa4Ye€CTBE OCHOBaHWUM No npuHuuny | cneayet
NPUMEHATb MJINTHble, CTONO4YaTble M CBalHble QYHAAMEHTbl, a TaKXe Mmano3arnybneHHble WU
NMOBEPXHOCTHble PyHAAMEHTbl Ha noAcbinkax. CBam cnegyeT NoOrpyKatb OYPOOMNyCKHbIM crocobom B
CKBaXXMHbl AnameTpom, Ha 10 cm 6OAbWKMM MOMNEPEeYHOro CeyYeHua cBau, C 3afoJIHEHMEeM nasyx
LeMeHTHO-MecYaHbIM PacTBOPOM MM APYTMM PAacTBOPOM MO NPOEKTY; oNMpaHue cBali Ha npocaoun Topda
He gonyckaetcs. Mog NoAoOLWBOM NAUTHBLIX U cTO64YaTbiX GYHAAMEHTOB C/eAyeT YCTpauBaTb necyaHyto
noAyLWKY TONWMHON He MeHee: ANA NANTHbIX GyHAAMeHTOB - 0,3 M, A1A CTON6YaTbIX - NON0BUHbI LUIMPUHbI
nogowebl ¢yHaameHTa. [pu HebONbWON TONWMHE MOKPOBHOrO TOPGAHOrO Cnos caeayet



npeaycmaTpusaThb €ro yganeHue.
(8 pea. 3meHeHua N 1, yts. NMpukazom MuHctpos Poccumn ot 07.11.2016 N 779/np)

10.3. PacyeT Hecyuwel cnocobHOCTM OCHOBaHWI CTONGYATbIX W CBalHbIX (QYHAAMEHTOB Ha
3aTopdOBaHHbIX FPYHTax NPU UX UCMOb30OBAHUKN NO MPUHUMNY | NponsBoAnTCA cornacHo 7.2.2 - 7.2.3.
Mpwn aTOM pacyeTHble 3Ha4YeHWUA COMPOTUB/IEHUA STUX FTPYHTOB HOPMaAbHOMY AABAEHUIO U CABUTY MO

NOBEPXHOCTU CMep3aHusa ¢ dyHAaMeHTOM R u Raf cnefyeT NPUHUMATb NO OMbITHbIM AaHHbIM. Ans
COOPYXEHMIN MNOHUKEHHOrO YPOBHA OTBETCTBEHHOCTW, a TaKXKe A/1A NpeaBapuUTe/ibHbIX pPacyeTos
OCHOBaHWi 3HaYeHua R n Raf AonycKaeTca NpuHMMaTb no Tabauue B.8.

(8 peq. 3meHeHua N 1, yTB. NMpukazom MuHcTpos Poccum ot 07.11.2016 N 779/np)

OcHoBaHUA ¢yHAAMEHTOB, BO3BOAMMbBIX Ha MOACHINKaX, CAeAyeT paccyuTbiBaTb NO Hecylewn
CNOCOBHOCTW rPYHTOB MOACHINKWU C NPOBEPKOW CUJIbl NPeAEeNbHOro CONPOTUBAEHNA OCHOBAHMA HA YPOBHE
NOBEPXHOCTU NPUPOLHbIX 3aTOPPOBAHHbIX FPYHTOB C Y4ETOM PAaCYETHOM rNyb6MHbI CE30HHOTO OTTaMBAHMS.
Ecnn pacuetHasa rnybuHa oTtanBaHus 6onblue TONLWMHBI NOACHINKK, TO OCHOBaHME AO/KHO ObITb TaKKe
paccymTaHo no gedopmaumsam.

10.4. PacyeT OCHOBaHMWM, CAOMKEHHbIX OUOreHHbIMW TFpyHTAMK, No AedopMaumaM HaLAEKUT
npou3BoAnTb: cTon1buaThbix - No 7.2.15, 7.2.16; cBaliHbIX - NO pe3ynbTaTamM MOJIEBbIX UCMbITAHUI CBal
CTaTMYeCcKOoM BAABINBAOLLEN HAarpy3Koii.

10.5. OcHoBaHMA 1 dyHAAMEHTbI Ha 3aTOPdOBAHHbIX TPYHTAX NPWY UCNONb30BAHMUMN TAaKMUX TPYHTOB B
KayecTBe OCHOBaHMM no npuHumny |l HeobxoaMmo npoeKTMpoBaTb B cooTBeTCTBMU C 6.4.1 - 6.4.5 1
TpebosaHuamm CM 22.13330 1 CN 24.13330.

11. OcobeHHOCTM NPOEKTUPOBAHUA OCHOBAHUI U GYHOAAMEHTOB
Ha MHOroNeTHEMEpP3/bIX FPYHTaX B CEMCMUUYECKMX palioHax

11.1. OcHoBaHUA U PyHAAMEHTbI COOPYKEHWUIM, BO3BOANUMBIX Ha MHOTOJIETHEMEP3/bIX FPYHTaX Ha
nioLaAKax C pacyeTHOM ceMCcMUMYHOCTbIO 7, 8 M 9 6annos, cnesyeTt NPOEKTUPOBATL C Y4ETOM TPebOBaHUI
CN 14.13330, CN 22.13330, CM 24.13330, CM 35.13330 1 Tpe6oBaHUI HACTOALLUX HOPM.

11.2. [Ana celCMMYECKMX PaMOHOB C pPacyeTHOM celicMuyHOCTblO 7, 8 n 9 Bannos cneayet
npeaycMmaTpmBaTb UCMO/Ib30BaHWE MHOTONETHEMEP3/IbIX TPYHTOB B Ka4ecTBe OCHOBaHMA No NpuHumny .
Mpn HEBO3IMOMKHOCTM MCMNONb30BaHMA TPYHTOB B KAyecTBe OCHOBaHMA MO npuHumMny | gonyckaetca
ncnosib3oBaHMe Ux no npuHumny |l Npu ycnosum onupaHus ¢yHOAMEHTOB Ha CKasbHble WAW apyrue
ManoCKMMaeMble NPU OTTauBaHUM FPYHTbI UM HA NPeABapUTENbHO OTTafAHHbIE U YNIOTHEHHbIE TPYHTLI.
(8 peq. 3ameHeHuma N 1, yte. NMpukazom MuHctpos Poccumn ot 07.11.2016 N 779/np)

11.3. B celicMMYECKMX paloHax cneayet NPUMEHSTb Te e BUAbl CBal, YTO M B HECEMCMUYECKUX
palioHax, Kpome cBali 6e3 nonepeyHoro apmmposaHusa. FybuHa norpy>KeHusa ceai B rpyHT (MCKaovan
CBaMW-CTOMKN) AONXKHA BbITb He MeHee 4 Mm.

11.4. PacyeT ocHOBaHUI N GYHAAMEHTOB MO HecyLlel CNoCOBHOCTU Ha BEPTUKAIbHYIO HArpysky c
YY4ETOM CEMCMUYECKMX BO3AENCTBUIN cneayeT NpoM3BOAMTb COrlacHo 7.2.1, npy sTOM cuay npesaenbHoro

COMpPOTUB/IEHNA OCHOBAHWA HAANEXMUT onpeaenats ¢ yietom 11.5, 11.6, a KOapPUUMEHT HagexHOCTH ¥,

NPUHUMATb:
Npyv NCNO0/Ib30BaHUN MHOFOJIETHEMEP3/bIX TPYHTOB B KaYecTBe OCHOBAaHWUA No npuHuuny | -no 7.2.1;
npu UCNONb30BAHMM MHOrONETHEMEP3/IbIX TPYHTOB B KayecTBe OCHOBaHWA no npuHuuny Il - ana

dyHAaMeHTOB Ha ecTeCTBEHHOM OCHOBaHUMN - )/, = 1,5, a ana ceaitHbIX - no TpebosaHuam ClM 24.13330.

11.5. Hecyuiyto cnocobHOCTb BEPTUKANbHO HArpyXeHHOM BUCAYEN CcBaun F; , @ TakXKe ctonbyartoro

dyHAAMEHTa NPY UCNONIb30BAaHNM MHOTOIETHEMEP3/TbIX FPYHTOB B KAYECTBE OCHOBAHMA NO NpUHLMNY |, ¢
YYEeTOM CEeMCMMUYECKUX BO3LENCTBUI CcaeayeT onpeaensate CornacHo 7.2.2 v MpunoxkeHuto J1; npu aTom
pacyeTHoOEe COMPOTWB/IEHUE TPYHTA MW TPYHTOBOrO PacTBOpa CABWIY NO MOBEPXHOCTU CMep3aHuA C

dyHOAaMeHTOM Raf W pacyeTHOe AaB/ieHNEe MeP3/10ro rPYHTA NOA, HUMKHUM KOHL,OM CBau UAW NOAOLWWBOM

cTonbyaToro d)yHAaMEHTa R, @ TaKXe CONpoOTUB/IEHMA MepP3/10r0 rPyHTa No4, HUKHUM KOHLLOM Rc 1 no
60KoBO NOBEPXHOCTU CMep3aHUA Rafc, pacCi4nTaHHble MO AdaHHbIM CTAaTUYECKOro 30HAUNPOBAHWUA,



HaZNEXNT YMHOXKATb Ha KOIGPULUMEHT ycnosuii paboTbl OCHOBAHMA ), , NPUHMMaeMbIi no Tabauue

11.1.
(8 peq. 3meHenuna N 1, yte. NMpukazom MuHctpos Poccumn ot 07.11.2016 N 779/np)

ql

Tabnunua 11.1

PacuetHasn KoadpduumeHT ycnosuit pabotsl 7,, Ans rpyHTOB
CeICMUYHOCTb B
6annax TBEPAOMEP3/IbIX NAACTUYHO-MEP3bIX Cbinyyemep3sbix
7 1,0 0,9 0,95
8 1,0 0,8 0,9
9 1,0 0,7 0,8

MpumeyaHue. Mpn onupaHum CBall-CTOEK Ha CKa/lbHble WM HeCKMMaemble prﬂHOﬁ!’IO‘-IHbIe

FPYHTbI 3HaYeHne KoadpduLmenTa v, NpUHUMaeTCs pasHbim 1,0.

(8 pea. U3smenenuna N 1, yts. Mpukasom MuHctposa Poccun ot 07.11.2016 N 779/np)

[ns cBail B NAacTUYHO-MeP3/bIX FPYHTax 3HayeHue Raf cneayet MPUHUMATb PaBHbIM HY/IO B

npegenax OT BepxHell rpaHWLpbl MHOTONETHEMEP3NbIX TPYHTOB [0 pacyeTHoi rybumbl /1, , m,

onpegensemon no popmyne
3
hy =—, (11
ag

roe &, - koadpoduumeHT aedopmaummn cuctembl 'cBaa-rpyHT", onpegensemblii No pesynbTaTam

ncnblTaHWn B cootseTcTemm ¢ 11.6.

11.6. Pacuer cBaih NO MNPOYHOCTM MaTepuana Ha COBMECTHOE AEeNCTBME pacCYeTHbIX YCUIUN
(npoponbHOli  cunbl, U3rMbalOLWEro MOMEHTa M MOMEepPeYHoOM CUAbl) NpPU  UCMOJSIb30BAHUM
MHOTro/IeTHEMEP3/1bIX OCHOBAHWI MO NpuHUMNY | cnegyeT NpousBoAUTb B 3aBUCMMOCTU OT pacyeTHbIX
3HAYeHU CeMCMUYECKMX Harpy3oK B COOTBETCTBMMU ¢ TpeboBaHuamM CM 24.13330 c yyetom 7.2.13. MNpu
3TOM AN CBali B MJACTUYHO-MEP3/bIX FPyHTax KoadoduumeHT aedopmauum cuctembl “cBas-rpyHT"

-1 " o o o
OCS,M , cnepyer onpenenAtb no pe3ynbratam UCNbITaHUMUM CBakn CTaTU4YECKOU TOPU3OHTA/IbHOU

HarpysKoi no popmyse

rae F), - ropusonTanbHan Harpyska, KH, npuHumaeman pasHoi 0,7}7;[’” ;

34echb Fh’u - TOpPM30HTa/IbHaA NpeaenbHana Harpyska, KH, B ypoBHe MOBEPXHOCTW FpyHTa, npu
KOTOPOWM Nepemell,eHne UCNbITYeEMON CBal HaYMHaET BO3pacTaTb 6e3 yBe/IMYeHNA HarpysKu;
U, - rOPM3OHTa/NbHOE NepemelleHne CBau B YPOBHE MOBEPXHOCTM FPYHTa, M, onpegensemoe no

rpaduKy 3aBUCMMOCTU TFOPMU3OHTAJIbHLIX MEpPEMELLEHUIA OT Harpysku npu ycaoBHOM cTabuamnsaumm
nepemMmelleHnn, ecan pacyeT BeAeTCA Ha CTaTUYeCKMe Harpysku, um 6e3 yc/loBHOW cTabuamsauunm



nepemelLeHN, ecan pacyeT BegeTcA Ha CeMCMUYecKme BO34eNCTBUSR;
E, - mopynb ynpyroctu matepuana csaii, kMa;

| - MOMEHT MHepLuMKn ceyeHua ceau, m4.

11.7. NpoBepKy oOcHoBaHMA cTosbyaToro ¢yHAameHTa Ha TFOPWM3OHTaJIbHYIO U BHEUEHTPEHHO
CXKMMaAIOLLYIO HAarpy3KuM C y4eTOM CEMCMMUYECKUX BO3AENCTBUIN MPU MCNONB30BAaHUM MHOTOJIETHEMEP3AbIX
FPYHTOB B KayecTBe OCHOBaHWA MO NpuHUMNY | cnegyeT NpoM3BOAUTbL HA ONPOKUAbIBAHME U CABUM NO
nogowse ¢pyHAaMeHTa ¢ yuetom 7.2.12.

Mpun [encTBUM CENCMMYECKUX HArpysokK, CO34AOWMX MOMEHTbl cua B 0OOMX HanpaBieHUAX
nogowsbl GyHAAMEHTA, pacyeT OCHOBAHUA HAONEXWUT MPOU3BOAUTL Pas3feslbHO Ha AEeWCTBUE CUA U
MOMEHTOB B KaXKAOM HarnpaBieHUn He3aBUCUMO APYr OT Apyra.

11.8. PacyeT OCHOBaHW M ¢GYHAAMEHTOB C Y4Y4ETOM CEMCMUYECKMX BO3LENCTBUA npu
MCMONb30BAaHUN MHOTONIETHEMEP3/bIX FPYHTOB MO npuHuuny Il Heobxogumo npoussBoguTb B
cooTBeTcTBMM co CI 22.13330, CM 24.13330 1 7.3.1 - 7.3.15 no pacuyeTy oTTaMBaloLWMx OCHOBaHWA. Mpu
3TOM oOTpuUaTesbHble (HeraTuBHble) CU/bl TPEHMUA, BbI3BaHHble OCAAKOM OTTaMBaKOLWMX FPYHTOB, B
pacyeTax OCHOBaHMWIA Ha CelMCMMUYECKMe BO3AENCTBUA HE YUYUTbIBAOTCA, €C/IM OTTauBatoLee OCHOBaHMe
CNOXKEHO NecYaHbIMMU U KPYNHOOBOMOYHbBIMM FPYHTAaMM, OCAAKM KOTOPbIX 3aBEPLLAIOTCA B NpoLLecce ux
OTTaMBaHMA.

MMeHeHue H TeNbHOMN H n neymsaer N HUe T HUI
n eHeHWe Ha obsasate on ocHoBe pa3gena 12 obecneumsBaeT cobnwogeHune Tpebosa
depepanbHoro 3akoHa ot 30.12.2009 N 384-®3 "TexHUuyeckuin pernameHT o 6e30nacHOCTM 34aHUN U

coopyeHuii" (MoctaHoBneHue MNpasuTtensctea PO o1 26.12.2014 N 1521).

12. OcobeHHOCTN NPOEKTMPOBAHMA OCHOBAHMM
1 GyHAAMEHTOB MOCTOB M TPY6 NoA, HacbiNAmM

12.1. OcHoBaHMA W oOyHAAMeHTbl MOCToB M Tpyb noa Hacoinamu (Tpy6), BO3BOAMMBIX Ha
TEPPUTOPUAX PaACNPOCTPAHEHUA MHOFONETHEMEP3AbIX FPYHTOB, C/leayeT MNPOEKTUPOBATb C YYETOM
OOMNONMHUTENbHBIX  TPebOBaHWUM, coAep)KalumMxca B HacToAlwem pasgene. TpeboBaHus no
NPOEKTUPOBaAHMIO NpnBeAEHbI B [4].

12.2. B npoekTax ¢pyHAaMEHTOB MOCTOB U Tpy6 Heob6XoaMMO AONONHUTENLHO (MO CPAaBHEHUIO C
dyHAaAMeHTaMM 34aHMIA) yUUTbIBATbL BAUSHME CneayrolmX GaKkTopoB:

BO34ENCTBME Ha COOPY)KEHWS,, KPOME BEPTUKAJIbHbIX, 3HAUMTE/bHbIX FOPWU3OHTAsIbHbIX CUA OT
BPEMEHHbIX NOABUMKHbIX HAarpy3oK, AaBAeHUIN rpyHTa U baa;

YMeHbLUEHWe Hecyweih cnocobHOCTM OCHOBAHWI BCAeACTBME PA3MbIBOB AHA BOAOTOKA WM
OTEN/AILLErO BO3AENCTBUA BOAbI HA MHOTOJIETHEMEP3/IbIE TPYHTbI;

BO3PaCTaHWE CMA MOPO3HOIO My4YeHWUs TPYHTOB M3-3@ MOBbLIWEHHOM WX BAAKHOCTM BOHAU3MU
BOAOTOKOB Y YMEHbLUEHME 3TUX CUA MPU YBEINYEHWUN TOJLLMHBI CHETOBOIO NOKPOBA;

HapyLleHWe yCTOMYNBOCTM BeperoBbix CKAOHOB BCNEACTBME NPOABAEHMA ONOA3HEBbIX NPOLECCOB;

nonBAeHWe Haneam B Npeaenax CoopyKeHWn.

12.3. Harpysku 1 Bo3aeiicTeus Ha dpyHAaMeHTbl MOCTOB U Tpyb cnegyeTt npuHMMaTh B COOTBETCTBUM
c TpeboBaHmamuM CIM 35.13330.

12.4. B ocHoBaHMAX GYyHAAMEHTOB MOCTOB MHOTFO/IETHEMEP3/Ible FPYHTbLI C/leAyeT UCMNOo/1b30BaThb NO
npuHUMNy |, ecan Ha ypoBHE HU3a CBaliHbIX 31eMEHTOB (CBail-cToN608, cBali-060/104€eK) B TeUeHMe BCero
nepuMoia 3KCMIyaTauuM COOPYKEHUIN TPYHTbl OyAyT HaxoguTbCa B TBEPLAOMEP3/IOM COCTOSHMM.
[onyckaeTca Mcnonb3osaTtb Mo NPUMHUMAY | NAACTUYHO-MepP3Able TPYHTbI, BKAKOYaA 3aCo/eHHble, Npwu
YCNOBMM, 4YTO B TeYeHMe BCero rnepuosa 3KCMAyaTaluun COOPYXKeHU byaneTr obecrnevyeHa wx
oTpuuUaTenbHaa TemnepaTypa, Tpebyemasn no pacyeTy HecyLel CNoCOOHOCTU OCHOBAHWUIA.

(8 pea. N3meHeHua N 1, yTB. NMpuKkazom MuHcTpos Poccum ot 07.11.2016 N 779/np)

BO3MOKHOCTb MCMOIb30BAHNA MHOTONIETHEMEP3/IbIX FPYHTOB B KAYECTBE OCHOBAHMUI NO NPUHLMNY
Il ana ¢yHOAMEHTOB MESIKOrO 3a/I0MKEeHUs U CBalHbIX [O/IXKHA onpefenaTbca ucxoaa M3 obuwux
TpeboBaHuii 6.1.3,6.1.4 n 6.1.6.

12.5. MporHo3 M3MeHeHU TeMNepPaTypHOro pexxMma MHOToIeTHEMEP3/bIX TPYHTOB YMCAEHHbBIMU
MeTOAaMM, WCMOJIb3yeMbIX B KAuyecTBE OCHOBAHMIM MO NpUHUMNY |, ocyllecTBneHve B C/yyae



HeobX04MMOCTUN CNeLMabHbIX MEPONPUATUIA MO 06ecneveHnio MepP3/Ioro COCTOAHUA FPYHTOB U KOHTPO/1b
MX TemnepaTypbl B TEYEHME BCEro nepmoga 3KCNAyaTaunu COOPYKEHUM cnenyeT BbINOAHATbL MO
YKa3aHUAM BeOMCTBEHHbIX CTPOUTEIbHbIX HOPM.

(8 peq. 3meHeHua N 1, yTB. NMpukazom MuHcTpos Poccum ot 07.11.2016 N 779/np)

12.6. COY u TennosawMmTHble 3KpaHbl HEOBXOAMMO MNPUMEHATb B C/yYasaX MPaKTUYECKOM
HEBO3MOMHOCTU WAN HEeAO0CTaTOYHON 3OPEKTUBHOCTU APYrUX PelleHnin ANnA NoAdeprKaHua Ha Becb
nepuos 3SKChAyaTauMu COOPYXKEHWM TemnepaTypbl FpyHTOB, Tpebyemoil no pacyeTy Hecyluei
cnocobHocTM ocHoBaHM. Yucno COY cnesyeT NPpUHMMATL NO PacyeTy C NOBbIWALWMM KO3bPULUEHTOM
1,4. Npu ncnonb3osaHmm COY cnegyeT oCyLEeCTBAATb KOHTPO/Ib TeMNepaTypbl FPYHTOB OCHOBAHMA B 30HE
aevicteus COY.

(8 peq. 3meHenuma N 1, yte. NMpukazom MuHctpos Poccumn ot 07.11.2016 N 779/np)

12.7. ®yHoamMeHTbl MOCTOB MNPU MCMOJIb30OBAaHUM MHOTOJIETHEMEP3/bIX TPYHTOB B KayecTse
OCHOBaHW No npuHumunam | n Il cneayet NpoeKTMPOoBaTb CBANHbIMU C POCTBEPKOM, PAaCNON0MKEHHbIM HaL,
MOBEPXHOCTbIO TPYHTA MAM BoAbl. [lpn 3TOM HaANEXWUT npeaycMaTpuBaTb Mepbl, WUCKAYawLwme
BO3MOXHOCTb MOBPEXAEHUA CBall N1e40X0A40M, KAPYEXOAOM WAW  APYrMMKM  HebnaaronpuATHbIMU
BO34ENCTBUAMM.

(8 pea. 3meHeHuna N 1, yt8. NMpukazom MuHcTpos Poccumn ot 07.11.2016 N 779/np)

dyHOaMEHTbl MEeNKOro 3a0XeHua (Ha ecTecTBEHHOM OCHOBaHMM) AOMNYCKAeTcs NPOeKTUPOoBaTb
ONA MOCTOB, BO3BOAMMbIX Ha UCMOb3yeMbIX NO NpUHUMNY || MHOroneTHemep3nbix rpyHTax, ecan nocne
NOJIHOTrO OTTaMBaHMUA TAKUX IPYHTOB OCAZKMU U KpeHbl Onop He byayT NpeBbILaTh Npese/ibHO A0NYCTUMBbIX
3HAYeHWI NO YCIOBUAM HOPMAJIbHOM 3KCMNyaTaLMmM COOPYKEHUN.

(8 pea. 3meHeHua N 1, yts. NMpukazom MuHcTpos Poccumn ot 07.11.2016 N 779/np)

Ona Tpy6 cneayet npeagycmaTpuBaTe GyHAAMEHTbI MEIKOTO 3a/10XKEHUS HEe3aBUCMMO OT BUAA
FPYHTOB U NPUHLMMA UX UCMONb30BAHUA B Ka4eCTBE OCHOBaHMA NPU YCIOBUU, YTO CYMMapHOe 3HayeHune
0CafikKM WCnonb3yemblx NO npuHUMny |l rpyHTOB MOXET OblTb KOMMNEHCMPOBAHO CTPOUTE/NIbHBIM
noagbemom N10TKa Tpy6.

(8 pea. 3meHeHua N 1, ytB. NMpuKkazom MuHcTpos Poccum ot 07.11.2016 N 779/np)

12.8. MHoroneTHemep3/able FPyHTbl B OCHOBaHMW PyHAAMEHTOB MaJioro MocTa Wau Tpybbl 1
NPUIErarLWmMxX y4acTKOB HacbiNu cieayeT UCMOoJ1b30BaTb NO OAHOMY MPUHLMMY, HE AOMNYCKaA ONMpaHus
WX YaCTUYHO Ha Mep3/ible U YaCTUYHO Ha HEMEP3/Ible U OTTAMUBAIOLLMNE TPYHTLI.

(8 peq. 3meHenma N 1, yte. NMpukazom MuHcTpos Poccumn ot 07.11.2016 N 779/np)

12.9. B rpyHTax, NoABepXKeHHbIX MOPO3HOMY MyYeHUD, HE3ABUCUMO OT MPUHATOrO MPUHLUNG UX
MCNO/Ib30BaHMA B KaYeCcTBe OCHOBAHWUA nozowBsy GyHAAMEHTOB MENKOTO 3a/10XKEHMA A1 MOCTOB M Tpyb
cnepyet 3arnybnATb He MeHee YemM Ha BesIMUYMHY, YKasaHHylo B Tabauue 5.3 CI 22.13330 npu

PACMONIOXEHNN YPOBHA NOA3EMHbIX BOA Ha rybuHe d, < df +2 M, a NoAOLWBY PACMONOKEHHOIO B

rPYHTE POCTBEPKA CBAMHbIX PYHOAMEHTOB - He MeHee YeM Ha 0,25 M HUKe pacyeTHOM rnyBbuHbI CE30HHOTO
Npomep3aHNA-0TTauBaHUA TPYHTOB.

Ecnm no TpeboBaHuAM rnybuHa 3an0xeHUA GyHOAMEHTOB A0/MKHA OblTb HE MeHee pacyeTHOM
rnybuHbl NPoMep3aHusa rpyHTa, Bce $yHOAMEHTbI, 338 WUCKAOYeHMEM GYHOAMEHTOB WU TPYHTOBbIX
noAywek ans cpegHux 3BeHbeB O4HOOYKOBbIX TPYD oTBEpcTMEM A0 2 M, crenyeT 3arnybnaTb He MmeHee
yem Ha 0,25 M HUXKe pacyeTHOM rNybUHbI Npomep3aHuA rpyHTa. MpyM 3TOM 3a pacyeTHyl TAyb6uHy
NpomMep3aHnsA NPUHMMAETCA ee HOPMATUBHOE 3HaYeHMe.

PyHOAMEHTbI UM TPYHTOBbIE MNOAYLWKN CPEAHMX 3BEHBEB O4HOOYKOBbIX TPYD OTBEPCTMEM 40 2 M
JONyCcKaeTcA 3aKnagblBatb 6€3 yyeta rnybmHbl NpoMep3aHus rpyHTa.

B cnydyasax, kKorga rnybuHa 3anoxeHus ¢GyHOAMEHTOB He 3aBMCUT OT pPacyeTHOM [yOMHbI
NpomMep3aHuA rPyHTa, COOTBETCTBYHOLLME TPYHTbI, YKasaHHble B Tabnuue 5.3 CM 22.13330, 40/KHbI
3a/1eratb He meHee 4em Ha 1 M HUXKe HOpMaTUBHOW FNyBMHbI NPOMEP3aHUA FPYHTA.

MogoLwBy BbICOKOrO pOCTBEPKA CBalHbIX PyHAAMEHTOB MOCTOB CAeAyeT pacnonaratb ¢ 3a30pOM OT
NOBEPXHOCTM rpyHTa He meHee 0,5 M B ycTosAX U 1 M - B NPOMEXKYTOYHbIX OMopax.

MpumevaHue. FNybuHy 3anoxKeHna GyHLAMEHTOB M FPYHTOBbIX MOAYLEK NoA, CpeaHNe 3BEHbA TPYO
anameTpom 2 m u bosiee cnesyeTt HasHayaTb C Y4ETOM YMEHbLUEHWUS T1YyOUHbI NPOMEP3aHUs TPYHTA B
Hanpas/€HUM K OCU HacbINu.



12.10. B He noaBep)KEHHbIX MOPO3HOMY MyYEeHWUIO TPYHTaX MOLOLIBY POCTBEPKA CBAMHbIX
byHAAMEHTOB MAM PYHOAMEHTOB MEIKOTO 3a/0XKEeHMA MOCTOB M Tpyb ponyckaetcs pacrnosaratb B
npeaenax cnoa Ce30HHOro NPomMep3aHUA-OTTauBaHUA NPU YCNOBUK, YTO HUMKHAA rPaHMLA TOLLM TaKUX
FPYHTOB 3a/1eraeT He MeHee YeM Ha 1 M HUKe pacyeTHOW rAybuHbl NPOMEpP3aHus W, Kpome Toro, B
npeaenax 30Hbl NPOMEP3aHNA OTCYTCTBYET BEPOATHOCTb 06PA30BaHUA NUH3bI bAa, B TOM YMCie U OT
HaMoOPHbIX NOA3EMHbIX BOZ,.

12.11. Mopowsy GYHOAMEHTOB MEIKOTO 3aNOMKEHUA U HUMKHWME KOHUbl CBAW He AONycKaeTca
onupaTtb HeNnocpeaCcTBEHHO Ha NoA3eMHbIe fibAbl, CUIbHOMBAUCTbIE TPYHTbI, @ TaKXKe Ha UCMob3yemble
no npuHumny Il 3aTopdoBaHHblE MHOrONETHEMEP3/IbIE TPYHTI.

12.12. PacyeTbl OCHOBaHWI GpyHAAMEHTOB MOCTOB U TPYD cnedyeT Npon3BoauTb:

a) NpY UCNO/Ib30BaHUK TBEPAOMEP3/IbIX TPYHTOB MO NPUHLMMY | - MO Hecylel cnocobHoCTy;

6) Np¥ MCNoNb30BaHUM MHOTONETHEMEP3/bIX TPYHTOB MO NPUHLMNY |, @ TANMHUCTBIX NAACTUYHO-
Mep3/bIX U NO NPUHLMAY | - MO HecyLwen cnocobHOCTU 1 No gedopmaLmam.

JonycKaeTca He onpefensaTb 0CafikWU OCHOBAaHUI GyHAAMEHTOB MOCTOB:

a) BCeX CUCTEM W NPOJIETOB NPU ONUPaAHUM GYHAAMEHTOB Ha MHOTrO/IETHEMEP3/ble TPYHTHI,
ncnosb3yemble NO NPUHUMMY |, 38 UCKAIOYEHUEM MIACTUYHO-MEP3/bIX TINHUCTbIX TPYHTOB;

6) BHELWHe CTaTUYECKM ONpeaeMMbIX CUCTEM }KeNe3HOL0POXKHbIX MOCTOB C MPoaeTamun 4o 55 m u
aBTOAOPOXHbIX C NposieTamn Ao 105 m npu onupaHmumn dbyHAAMEHTOB Ha MCMOJb3yemble Mo npuHUmMny |l
CKanbHble U Apyrue mMasocKumaemble Npu OoTTanBaHUM FPYHTLI.

PacyeTbl ocCHOBaHWI Tpyb cneayeT NPOU3BOAMUTL MO HECYLLEN CMOCOOHOCTU. Ha CUABHOCKMMAEMbIX
NPy OTTaMBaHWUM TPYHTaX, UCNOSIb3yeMblix Mo NpuHuuny I, ocHoBaHua Tpyb cneayeT paccynTbiBaTbh NO
HecyLel cnocobHocTn 1 no aedbopmaLMam, BKAOUYAA onpeaeneHne ux ocaaku.

(8 pea. 3meHeHuna N 1, yts. NMpukazom MuHctpos Poccumn ot 07.11.2016 N 779/np)

12.13. PacyeT OCHOBaHuA cBall Ana ¢yHAAMEHTOB OMOP MOCTOB MO Hecyweh cnocobHocTu

MHOro/IeTHeMep3/blX FPYHTOB, UCMOAb3yeMbIX NO NpUHUMNY |, chegyeT NpouM3BoAUTb cornacHo 7.2.1 u

7.2.2. Mpn 310M 3HavyeHne ¥, B dopmyne (7.1) cneayet npuHMmaTh paBHbim 1,4 HE3aBUCUMO OT Yncaa
cBali B GyHOAMEHTE M OT NONOXKEHUA NOAOLWBLI POCTBEPKA MO OTHOLWIEHUIO K MOBEPXHOCTU FPYHTA.

3HayeHuAa KoapduumneHTos . n ¥, B bopmyne (7.2) gonyckaetca npMHMMaTbL paBHbiM 1,0.
[Nna KpaTKOBPEMEHHOM YacTu Harpy3oK pacyeTHble 3HayeHus R u Raf ncxoga 7.2.3 ponyckaetcs

NPUHMMaTL C MOBbIWAWMM  KO3GdULMEHTOM 7, paBHbIM: AAA  CBalHbIX  (yHAAMeEHTOB
KenesHoaopoKHbIX moctoB 1,35 - npu oAHOBPEMEHHOM AENCTBMW MNOCTOSIHHBLIX WU BPEMEHHbIX
BEPTUKA/bHbIX Harpysok; 1,5 - npu AeNCcTBUM NOCTOAHHbIX U BPEMEHHbIX COBMECTHO C BPEMEHHbIMU
rOPU30HTa/IbHbIMW Harpyskamu (BKAtOYas CeNCMUYECKME Harpysku); pAs CBaliHbIX GyHOAMEHTOB
ABTOA0POXKHbIX MOCTOB - COOTBETCTBEHHO 1,51 1,75.

LnAa )KenesHo40pOXKHbIX MOCTOB Ha CTAHUMOHHbLIX M NOABbE3AHbIX NYTAX, FOPOACKMX, A TAKKe ApYrmX

MOCTOB, Ha KOTOPbIX BO3MOMHbI CUCTEMATUYECKME OCTAHOBKMU Ha HeonpeaeneHHoe BpemMs Noes3gos Uan
aBTOTPAHCNOPTA, 3Ha4YeHue KoapduuneHTa Y. B bopmyne (7.2) cnesyeT npuHMMaTL paBHbim 1,0.

12.14. PacuyeT ocHOBaHMI CBaWHbIX PYHOAMEHTOB MO HECyLLEeN CNOCOBHOCTM MHOFONETHEMEP3AbIX
FPYHTOB, MCNO/b3yeMbIX MO NpuHUMny Il, cneayeT NpousBoAUTb B COOTBETCTBUM € TpebosaHuamu Cll
24.13330. Mpwn 3TOM pacyeTHOE COMPOTUBAEHUE OTTAaMBAIOLWMX FPYHTOB NOJA TOPLOM CBall cneayet
npuHMmaTb no C 24.13330, KaKk ansa bypoBsbIx cBai.

PacyeT no Hecywen cnocobHOCTM OCHOBAaHWMA (GYHAAMEHTOB MEJIKOFO 3a/I0XKEHUA Ha
MHOrONEeTHEMEP3/IbIX TPYHTAX, UCMOAb3yeMbIX MO NnpuHumny I, Hagnhexnt nponssoautb no ClM 35.13330.

12.15. dyHpameHTbl 6eperoBbix, NEPEXOLHbIX U MPOMEKYTOYHbIX ONOP MOCTOB Ha KPYTbIX CK/IOHAX,
a TakXe OYHOAMEHTbl YCTOEB MPWU BbICOKUX HACbINAX B C/AYY4anX PACMO/IOKEHMA MOL HECYLMM Cloem
niacta HeMeps3/ioro MAM OTTavBalolero (B mepuos 3KcnayaTauuMuM MOCTa) TAMHWUCTOTO TPYHTa WM
MPOC/AIOMKM  HACbIWEHHOI0 BOAOW MecKa, MOoACTUAAEMOrO [IMHUCTbIM TPYHTOM, Heobxoaumo
paccunTbiBaTb MO YCTOMYMBOCTU MNPOTMB TAybokoro casura (cmeweHuna ¢yHOAAMeEHTa COBMECTHO C
FPYHTOM) MO KPYrAouMaMHAPUYECKOW Man apyroii 6osiee onacHOW MOBEPXHOCTU CKOAbXKeHuA. [ns
YKA3aHHbIX YCNOBWUIN HAANEXWUT TaKkKe NPOBEPATb BO3MOMHOCTb MOABNEHMA MECTHbIX OMOJ3HEBbIX
CLBUWIOB Ha paHee YCTOMUYMUBbIX CKIOHAX BCIACTBME AOMNONHUTENBHOIO UX Harpy*KeHUA BECOM HacbInNu 1



onopbl, HapyLWeHUA YCTOMYMBOCTM MIACTOB FPyHTa B npouecce NpPousBoacTBa paboT MAM U3MEHEHUSA
pexuma (ypoBHA M CKOPOCTU TeYEHWUS) NOA3EMHbIX U MOBEPXHOCTHbIX BOA,

12.16. dyHAamMeHTbl MOCTOB, BO3BOAMMbIX HQ MHOrOJETHEMEP3/bIX FPYHTaX, UCMONb3yeMbIX B
KayecTBe OCHOBaHMWI No npuHUMny Il, cneayeT paccumTbiBaTb A5 YCAOBUIM NONHOIO OTTaMBAHMA FPYHTOB
OCHOBAHMA HE3aBMCMMO OT MX COCTOAHMA (Mep3noe uau Tanoe) B nepuos CTpouTennbcTea. Pacuer no
NPOYHOCTU U TPELLMHOCTOMKOCTU CBAWMHbBIX 3N1EMEHTOB CNeayeT NPOU3BOAMTb HA YCUIUA B PACUETHbIX
CeYeHUAX, BO3HMKAIOLWME KaK A1 MepP3/10ro, Tak U OTTaABLUEro COCTOAHMA TPYHTOB OCHOBAHMWA.

12.17. CBaliHble GyHAAMEHTbI HAANEXKUT PACCUNTbIBATb HA COBMECTHOE AeNCTBUE BEPTUKASBbHBIX U
FOPU3OHTA/IbHbIX CUA U MOMEHTOB, NMPUHMMaAsA nepemelleHns ¢GyHAAMEHTOB NPONOPLMOHANbHbLIMU
OeNCTBYOWMM yeuanam. HesaBucMmo oT NPUHLMNA UCNO/b30BaHMA FPYHTOB B Ka4ecTBE OCHOBaHUA, He
cnefyeT yuuTblBaTb COMPOTMB/IEHME TPYHTOB MepemelleHnAM 3arnybieHHOro B TFPYHT pPOCTBEPKA
byHOameHTOB. B pacueTtax, BKAOYAKOWMX onpeaesneHve cBoOOAHOW ANMHbI CBal, OTTaABLIME U
NAaCTUYHO-MepP3/ble TPYHTbl AO0MYCKAaeTCA pPacCMaTpuBaTb KaK JMHENHo-Zedbopmupyemyto cpeay,
XapakTepusyemyro KoapPpuunmeHTom nocTenu, NPUHUMaEMbIM KaK 419 HEMEP3/IbIX TPYHTOB.

Mpy MCNONb30BaHMM TPYHTOB B KayecTBe OCHOBAHMA MO MNpuHUMNy | B pacyeTe ponyckaercs
NPUHUMATb, YTO KaKAbl CBalMHbIA 3/IEMEHT KeCTKO 3aie/laH B TBEPAOMEP3/IOM FPyHTe Ha raybuHe d,
cynTan OT YPOBHA, COOTBETCTBYIOLLLErO pacyeTHOM (MaKcMmanbHOW) TemnepaTtype, NpM KOTOPOW AaHHbIN
rPYHT NepexoamnT B TBEPAOMEP3/I0e COCTOAHUE; 34echb d - AnamMeTp Uau 6o/blLMIA pasmep NonepeyvyHoro
CEYEeHUA 31EMEHTA B HAaNpPaB/ieHUM AENCTBUA BHELLUHMUX HarpysoK.

12.18. B celicmmyeckux paioHax ¢pyHAAMeEHTbl MOCTOB AOMYCKAeTcA MPOEKTUPOBaTb Ha AHOObLIX
rPYHTAX, MCMNOJIb3yEMbIX B KAUeCTBE OCHOBAHWSA MO NPUHLMNY |. ECAK FPYHTbI MICMOABL3YHOTCA MO NPUHUMNY
I, TO cnepyeT npeaycmatpuBaTb OMMpaHuWe noAowBbl GYHAAMEHTOB MM HUMKHWUX KOHLOB CBalit
NPEMMYLLECTBEHHO Ha CKa/ibHble UAM ApYyrMe ManoCKMMAeMble MPU OTTaMBAHWUWM TPyHTbI. Mpu yuyeTte
CENCMMYECKUX HArpy30K pacyeT cBaliHbIXx GyHAAMEHTOB caesyeT NPonsBoauTb cornacHo 11.4 - 11.8.

13. OcobeHHOCTV NPOEKTUPOBAHUA OCHOBAHUI U GYHOAAMEHTOB
HedTerasonpoBoA0B Ha MHOTO/IETHEMEP3/IbIX TPYHTaX

13.1. OcHoBaHUA U GYyHAAMEHTbI MAarucTPasbHbIX ra3o- U HePpTENPOBOAOB (Aasiee MmarncrTpasibHble
TpybonpoBoAbl) cnesyeT MNPOEKTUPOBaTb B COOTBETCTBUM C YKasaHUAMW pasgena 7 C y4yeTom
[OOMOJIHUTE/IbHbIX TPebOoBaHUI, CoAepPKALLMXCA B HAaCTOALLEM pa3aenie, a Takke B Cl 36.13330.

13.2. B TexHMYECKOM 33[@aHNN Ha NMPOEKTUPOBAHNE OCHOBAHWUIM U PyHOAAMEHTOB MarmcTpaabHbIX
TpybonpoBoAOB AOMNOJHUTE/IbHO A0NXKHbI COAEPKATbCA CBEAEHMA O Npeaenax U3MeHeHMUa TemnepaTypbl
TpaHcnopTupyemoro no Tpybonposoay npoayKTa.

MNpumeHeHne Ha obs3aTenibHOM ocHoBe nyHKTOB 13.3. 13.6 - 13.8 obecneumBaeT cobnogeHne
TpeboBaHuii PegepanbHoro 3akoHa ot 30.12.2009 N 384-d3 "TexHUYECKUIN pernaMmeHT o besonacHoCTH
3[aHuI 1 coopykeHnin" (MoctaHoBneHMe Mpasutensctea PP o1 26.12.2014 N 1521).

13.3. NMpK NPOEKTUPOBAHUM OCHOBAHWUIN N PyHAAMEHTOB MarncTpanbHbIX Tpybonposoaos cneayer
Yy4YMTbIBaTb:

MarucTpanbHble Tpy6onpoBoAbl MMEIOT NOBbILWEHHbIW YPOBEHb OTBETCTBEHHOCTY;

(8 peq. 3meHeHua N 1, ytB. NMpuKkazom MuHcTpos Poccum ot 07.11.2016 N 779/np)

TPaHCNOPTMPYEMbIM Mo Tpybonposoay MNPOAYKT MOXKET WMMETb KaK MOJOMUTENbHY, TaK U
OTpULLATE/IbHYIO TEMMNEPATYPY, YTO CYLLECTBEHHO BAMAET Ha TEM/I0BOE U MEXaHUYECKOe B3auMoaencTeune
TpybonpoBoaa U mep3bIX FPYHTOB;

B KauyecTBe OCHOBAHWW MarucTpasbHbix TPybONpoBOAOB HE PEKOMEHAYeTCA pPacCcMaTpuBaTtb
YY4aCTKM C NOA3eMHbIMM /ibgaMW, HanegaMm u Byrpamum nyyvyeHusa, MNPOSBAEHUAMM TepPMOKapCTa,
TEPMO3pPO31Kn, CONUDNIOKLUN, MOPO30H6OMHOIO PacTpecKMBaHUS;

OMacHOCTb MPAMOro TEMnI0BOr0 U MAPaBANYECKOro BO3AEUCTBUIM TPAHCNOPTUPYEMbIX HedpTU U
HedTenpoAyKTOB Ha Mep3/ble FPYHTbI MPU aBapUAX HA MArncTpasabHbIX Tpybonposoaax.

MpumedaHue. TpybonpoBoabl AeNAT Ha: ropsAYMe YHaCTKM (TemnepaTypa NPoAyKTa B TeYeHUe BCEro
roga MoNoXuUTeNbHas), Temnsble y4yacTKM (TemnepaTypa NpoAyKTa B TeyeHMe roga MoXKeT ObiTb U
NOJIOXKUTENIbHOM U OTpULLATEeNbHON, HO cpegHeroaosan Temnepatypa Bbiwe 0 °C) U XONo4HbIE YYACTKM



(cpeaHeropoBan TemnepaTypa npoaykta Huxke 0 °C). K nepBbim oTHOCATCA HedTenpoBoabl Ha BCEM
NPOTAKEHWUM U ra30NpPoBOAbl Ha HEGONBLIOM NPOTAXKEHUN MNOC/TE KOMNPECCOPHbIX CTaHLMI, KO BTOPbIM
M TPETbUM - TO/IbKO ra3onpoBOAbI.

13.4. MNpoknagKa TpybonpoBoaoB B paliOHAX MHOFONETHEMEP3/bIX TPYHTOB MOXKET BbINOAHATLCA
noA3eMHbIM (B TpaHLWenAx), Ha3eMHbIM (N0 NOBEPXHOCTU 3eMN C 06BaNoBbIBaHMEM UaK 6e3 Hero) unu
Haz3eMHbIM (Ha onopax) cnocobamu, B cooTBeTcTBUM € MpunoxeHmem C. CnegyeT usberatb 4actoro
YyepeaoBaHMA PasNMYHbIX CNOCOBOB NPOKNAAKM HA CPABHUTENBHO KOPOTKUX PACCTOAHMUAX.

(8 peq. 3meHenuma N 1, ytB. NMpukazom MuHcTpos Poccumn ot 07.11.2016 N 779/np)

13.5. ns ymeHbLUEHMA 30HbI OTTAaMBAHMA MEP3/I0ro FPYHTA cnenyeT NPUMEHATb aBTOMATUYECKU
OENCTBYIOLLME OXNaXKAatoWmMe YCTaHOBKKN (C *KUOKOCTHBIM MM NAPOMKULKOCTHBIM X/1lag0oHOCUTENEM) U
TEN/ION30/INPYIOLLIME 3KPaHbl. Tensous3oNALMOHHbIE 3KpPaHbl AA HA3eMHOW MPOKNaAKM chnegyet
BbINO/IHATbL NJIOCKMMM, A1A NOA3EMHOM - LUANHOPUYECKMMMU.

13.6. lpuM nNpOEKTMpOoBaHMM OCHOBaHWN U ¢yHAAMeEeHTOB TpybonpoBOAOB B palioOHax
pacnpoCTpaHeHUA MHOTONIETHEMEP3/bIX TPYHTOB CAeAyeT BbINOAHATL CeAytolne pacyeTbl:

pacyeT OCTblBaHMA TpaHCNopTUpyemoro no Tpybonposoay NpoOAyKTa C LeNbio YCTaHOB/AEHWA
TEMMepaTypbl Mo AJNHe TPY6ONPOBOAA, a TAKKe BbIABNEHUA €ro ropadmnx, TeENAbIX U XON0LHbIX Y4ACTKOB
(cm. npumeyaHme k 13.3);

pacyeT rAybuHbl OTTaMBaHWA M MPOMEP3aHUS TPYHTA B OCHOBAHMM MOL3EMHbLIX M HA3EMHbIX
TpybonpoBoAoB.;

pacyetbl no | u Il rpynnam npegenbHbiX COCTOAHMK C YY4ETOM MPOLECCOB, MPOUCXOOALWMX B
OKpY)KaloWemM MaccuBe rpyHTa B pesy/bTaTe yCTPOMCTBA Tpybonposoga (Mpocaska U TepMOKapcT npu
OTTaMBaHMUM, My4eHME NPU NPOMOPAKMBAHUN).

13.7. TnybuHy oTTamBaHWA (NPOMOPAXKMBAHWUA) TPYHTA CAedyeT onpeaenaTb YUCAEHHbIMU
MeToAaMW, C Y4eTOM TPOEKTHOrO CpPoKa 3Kcnayataumm Tpybonposoaa. [nybuHy oOTTamBaHUA
MHOFONETHEMEP3/IbIX TPYHTOB NOJA, LLEHTPOM FropAYMX M TenablX NOA3EMHbIX TPY6ONPOBOAOB, a TaKKe
rnybuHy Nnpomep3aHuA rpyHTa Nnog, LEHTPOM XON0AHbIX TPY6ONPOBOAOB, PACNOOMKEHHbIX HA Y4aCTKax €
MHOTO/IeTHEMEP3/IbIMU  TPYHTAaMW HEe C/IMBAIOLLErocs TWNA, AOMNYCKAETCA pPacCYuTbiBaTb COrAacHO
yKasaHuam lMpunoxeHna H.

13.8. PacyeTHble Harpysku, BO3LEUCTBMA M UX COYETAHMA MPU MPOEKTUPOBAHMMU OCHOBAHUMN WU
dYHOAMEHTOB MarmMcTpasbHblXx TPybONpoBOAOB B palioHax MHOroNeTHEeMepP3AbiXx FPYHTOB cneayet
NPUHMMATb B COOTBETCTBUM C TpebosaHuamm CIM 20.13330 n CM 36.13330.

13.9. inA coBMecTHOro pacyeTta cuctemMsbl "ocHoBaHMe (BMeLLaloLwnin maccus)-Tpybonposoa" moryT
MCMONb30BaTbCA aHANUTUYECKME WAW YUCAEHHble (MeToh, KOHEYHbIX 3/1eMEHTOB, MEeTOJ, KOHEeYHbIX
pasHocTel 1 gp.) metoabl. MpK UCNONb30BAHUM YUCAEHHbIX METOAOB pacyeTHas MoAe/b "OCHOBaHWe-
TpybonpoBoa" [AOo0nXKHA afeKBaTHO OTpa)kaTb KOHCTPYKTMBHble ocobeHHocTM Tpybonposoaa,
XapaKTEPUCTUKN MHOFOJIETHEMEP3/bIX TPYHTOB M CXEMbI UX B3aUMOAENCTBUA.

14. Ocob6eHHOCTN NPOEKTMPOBAHMA OCHOBAHMM
1 GYHAAMEHTOB Ha CKNOHaX

MpumeHeHne Ha obsasaTenbHOM ocHoBe NyHKToB 14.1. 14.3 - 14.11 obecneumBaeT cobaogeHue
TpeboBaHUit PegepanbHoro 3akoHa ot 30.12.2009 N 384-d3 "TexHMYECKUIN pernaMmeHT o 6esonacHoCcTH
3[aHui 1 coopykeHnin" (MoctaHoBneHuMe Mpasutenbctea PP o1 26.12.2014 N 1521).

14.1. TMpoeKTUpOBaHME OCHOBaHMN M QYHOAAMEHTOB Ha CKJOHax (OTKocax) B palioHax
pacnpoCcTpaHeHMA MHOFOJIETHEMEP3/bIX FPYHTOB CAeAyeT BbINOAHATL NO MEPBON rpynne npesenbHbiX
COCTOSIHUI B COOTBETCTBUM € yKaszaHusamm ClM 22.13330, ¢ y4eTOM CHUMKEHUSI MPOYHOCTU MEP3/1bIX TPYHTOB
npu yBE/JIMYEHUN TemnepaTypbl WM ANUTENbHOCTU BO3AEWCTBMA HArpy3KkM, a TaK¥Ke BAUAHUSA
reOKPMONOTrMYECKMX YCI0BUNA.

14.2. Tpu NPOEKTUPOBAHUM OCHOBAHWI W GyHOAMEHTOB B pPalOHax pPacnpocTpaHeHus
MHOrOJIETHEMEP3/bIX TPYHTOB HA CKAOHax W MNPUCKJAOHOBOM TeppuTOpUM cnedyeT paccMaTpuBaTb
TepMOANHAMMNYECKOE paBHOBECME CUCTEMbI "'COOpYKEeHMe-OCHOBaAHUE-CKNOH" ¢ y4eTOM HOPMATMBHbIX



OOKYMEHTOB MO MHMKEHEPHO-TE0NOMMYECKMM U3bICKaHUAM gas cTpouTennctsa (CM 47.13330), a Takke
cnepyowmx GakTopos:

KPYTU3HA, BbICOTA, MPOTAXKEHHOCTb, LUMPUHA U SKCMO3ULLUA CKIOHA;

npoasneHune rnyouHHbBIX U CONNGAIOKLUOHHbBIX ONOA3AHWUIA U HAapYLLEHME PAacTUTENbHOTO NOKPOBA,
HaneneobpasoBaHue, byrpbl Ny4eHUA, TEPMOKAPCT, TEPMO3PO3US;

MOLLHOCTb C/I0f W XapaKTep pPacrnpoCTpaHEHUA MHOroAeTHEMEP3AbIX FPYHTOB (CM/IOLWHOE,
NpPepbIBUCTOE, OCTPOBHOE), HAIMUMNE KUABHOTO U NNACTOBOrO NbAa, Ta/IMKOB, KPUOMETroB;

Temnepatypa Mep3noro rpyHTa Bo BPEMEHW NO rAybuHE M NPOCTUPAHUIO CKAOHA (M30TepMbI) Ha
CTaguMu CTPOUTENbCTBA, SKCNAYaTaLUN U IMKBUAALUN OOBEKTOB;

0COBEHHOCTU NPUPOAHbIX KpUOreHHbIx dopm penbeda (KameHHble raeTyepbl, Kypymbl U gp.), a
TaKXe GopMUpPOBaHMA TEXHOTEHHbIX GopMm (OTBasbI, KApbepPbl, KOTNOBaHbI, BbIEMKM, HACbINW 1 Ap.);

reoKpUoNorMyeckmne ycnoBus (TEKCTypa, BAAXKHOCTb, 1bAUCTOCTb PUIMKO-MEXaHUYECKME CBOMCTBA
Mep3/bIX M OTTAaMBAIOLLMX FPYHTOB), @ TAK)Ke XapaKTep HaN/acToBaHMA NopPos;

Ha/ZIMYMe COOPYKEHUI HaA CKIOHaX, uMmetoLmecs aedopmaLm COOPYKEHUIM, a TaKKe MeponpusaTua
Nno NPOTUBOOMNO/I3HEBOW 3aLLUTE;

WHTEHCMBHOCTb M XapaKTep TEeXHOTeHHON Harpyskn, OcobeHHOCTM Tensj0BOr0 W CUIOBOTO
BO3LENCTBMA Ha CKAOH MPOEKTUPYEMbIX COOPYXKEHMUI MO MPOAOKUTENbHOCTU, OXBaTy TEPPUTOPUM,
KONMYECTBEHHbIM 3HAYEHUAM TEMMNEPATYPbI, KOHCTPYKTUBHbIM OCOOEHHOCTAM COOPYHKEHWUA.

TpeboBaHMA K UHKEHEPHO-TEOIOMMYECKMM U3bICKAHUAM NpuBeaeHbl B [3].

14.3. PacyeTbl YCTOMYMBOCTM CK/AOHOB (OTKOCOB) W COOPYKEHM Ha HUX B palioHax
pacnpoCcTpaHeHUA MHOFONeTHEMEP3/IbIX TPYHTOB, B OT/IMYME OT Ta/blX FPYHTOB, CeAyeT OCYLLEeCTBAATDL C
Yy4eTOM TEMNEPaATYyPHOro COCTOAHMA FPYHTOBOrO MaccuBa. B 3aBUCMMOCTU OT TemnepaTypHOro COCTOAHMUA
rPyHTOBOro MaccMBa CaeayeT PacCMaTpMBaTh ABa OCHOBHbIX TMMA KPUOTEHHbIX ONon3Hen: 1 - mepsnble;
2 - oTTamBatolme. Kpome TOro, CyLLEeCTBYHOT Pas/IMyHbIE TUMbl CMELIAaHHbIX KPUOTeHHbIX OMOA3HEN.

14.4. TpOrHO3 YyCTOMYMBOCTU CKNOHOB U COOPYNKEHUMA HA HUX HEOBXOAMMO OCYLLEeCTBAATb Ha
OCHOBAHMM BbINOJIHEHWUA NPOrHO3HbIX TENJOTEXHUYECKMUX PACYETOB, CXEMATMU3ALMN NPUPOLHbBIX YC0BUIA
W onpeseneHna NOBEPXHOCTEN CKONbXEHNA B MEP3/bIX MOPOAAX, @ TaKXKe BO3MOMKHOCTU BOSHUKHOBEHMA
N pa3BUTUA CONUDNIOKLMNN.

14.5. PacyeT MecTHOM 1 0bLlelt YCTOMYMBOCTN CUCTEMbI "'COOPYKEHNE-OCHOBaHME-CKIOH" A0/IXKEH
NpPOn3BOANTLCA METOAAMM, YAOBNETBOPSIOWMMM YCAOBUAM PaBHOBECUA B MPeseslbHOM COCTOSIHUM, C
MCNo/sib30BaHMEM Nporpamm, paspaboTaHHbIX HA OCHoBe OOLWEnpUHATbIX METOAOB pacyeTa
yCcTOMYMBOCTU. [lonMycKaeTcAa NpUMEHATb ApyrMe MeToAbl pacyeTa, pes3y/bTaTbl KOTOPbIX NMPOBEPEHbI
ONbITOM MPOEKTUPOBAHUA, CTPOUTENBCTBA M 3IKCNAyaTaumun. PacyeTbl BbINOAHAIOTCA Ha OCHOBHOE U
ocoboe coyeTaHMe HarpysokK.

14.6. [loBEepXHOCTb CKONbXEHMA B MacCMBe Mep3/biX OAHOPOAHbIX FPYHTOB onpeaenaerca
NMonoXeHnem u3oTepmbl Hambosiee BbICOKOW OTpULATENIbHOW TemnepaTypbl rPyHTa, a B mMaccumse
HEOAHOPOAHbIX TPYHTOB - HAMMEHbLWMMMU NpesesbHO-AANTENbHBIMU 3HAYEHUAMM COMPOTUBAEHMUA
CABUMY MepP3/10ro rpyHTa. MOBEPXHOCTb CKO/IbXKEHMA OTTaMBaloOLWEro rpyHTa (Ha conMAOKLMOHHbBIX
CKIOHaX M OTKOCAX) CAeAyeT 3a FpaHULLEN OTTanBAHMA, KOTOPAs NPAKTUYECKM NapasienbHa NoBEPXHOCTU
CK/NOHa, MOLLHOCTb OMO/A3AlOWEro Ccnos paBHa rybuHe oOTTaMBaHWA, oOnpeaensetca npu
reOKPUONOTNYECKMX U3bICKAHWUAX N YTOYHAETCA TENNOTEXHUYECKMM PACHETOM.

(8 pea. 3meHeHua N 1, yts. NMpukazom MuHcTpos Poccumn ot 07.11.2016 N 779/np)

B Tennoe Bpema roga B HEKOTOPbIX C/Tly4asax OAHOBPEMEHHO MOTYT Pa3BUBATbCA COMUPAIOKLMA U
rNyOVHHBIN ONOA3EHb MEP3/I0r0 FPYHTA, YTO CAeAyeT yUYnUTbiBaTb B pacyeTax Mo Hecyllel cnocobHOCTH
OCHOBAHWM U NPW Ha3HAYEHUN NPOTUBOONOJIZHEBLIX MEPOMNPUATUIN.

14.7. Cwna npefenbHOro COMPOTUB/IEHMA OCHOBAHMUA, CNOXKEHHOro AWUCMEPCHbIMWU TPYHTaMM
O0J/KHa onpeaenaTbca UCXOAA U3 YCI0BUA, YTO COOTHOLLEHME MEXAY HOPMAJIbHbIMU U KacaTeNbHbIMU
HaNpPAXXeHUAMM MO BCEM MOBEPXHOCTAM CKOJIbXKEHWA, COOTBETCTBYHOLLEE MPeaeNbHOMY COCTOSHUIO
OCHOBaHWA, NOAYMHAETCA 3aBUCUMOCTH

T =otgp+tc, (14.1)

roe (@ v c- pacyeTHble 3HAYEHMWA yria BHYTPEHHErO TPEHUSA U yAe/bHOro cuenieHuns. Ana mepsnbix



FTPYHTOB onpeaenAaroTca npeaeibHO-aAnTeibHble 3Ha4Y€HUA yrna BHYTPEHHETO TpeHUA qDL 1N ygenbHoOro
cuenneHuAa CL npu nposegeHnn NCNbITaHWUI Ha Cpe3 mep3/0ro rpyHTa, 4N1Aa OTTanBatloWnX rpyHTOB ¢Sh

n C,, Npu NpoBeAeHNN UCMbITaHWUIA Ha HEKOHCOIMAMPOBaHHbIV BbICTPLIN cpes OTTanBaloLWLero rpyHTa no

Mep3/10My C/I0t0.
(8 pea. 3meHeHua N 1, yTB. NMpukazom MuHcTpos Poccum ot 07.11.2016 N 779/np)
14.8. PacyeTHble 3HayeHUA @ U C ONpeaenAlrTcA MO ONbITHbIM AaHHbIM. ONA cOOpyXKeHuin

MOHMXKEHHOIO YPOBHA OTBETCTBEHHOCTU W MPEABAPUTE/IbHbIX PACYETOB YCTOMYMBOCTM OCHOBAHWIA
[0NyCcKaeTcA pacyeTHble 3HayeHna @, , C,, P, 1 C, NpuHUMaTbL no Tabauuam B.13 n B.14.
(8 pea. 3meHeHma N 1, yt8. NMpukazom MuHcTpos Poccumn ot 07.11.2016 N 779/np)

KoadduumeHT HageKHOCTU ¥, NO OTBETCTBEHHOCTU COOPYKEHWUI NPUHMMaeTCA paBHbIM 1,2; 0,95

n 0,9 COOTBETCTBEHHO AN COOPYKEHWN MNOBbILEHHOFO, HOPMAJbHOrO U MOHUMKEHHOro YPOBHEM
oTtBeTcTBeHHOCTM (TOCT 27751).
(8 peq. 3meHeHma N 1, ytB. NMpukazom MuHctpos Poccumn ot 07.11.2016 N 779/np)

KoadduumeHT ycnosuit paboTbl ). NPpMHMMaeTCA PaBHbIM:

OJIA MEP3JIBIX OVCIEPCHEX TPYHTOB « vt ettt v vt esnesnesneenes 1,0;

OJIS OTTAMBAIMMRX  « v v s v v o e e e e e e s o e s oesnesneeneeeeeeneesan 0,85.

14.9. MNpwn CTPOUTENBCTBE HA CK/OHAX, C/IOKEHHbIX MHOrONETHEMEP3NbIMU TPyHTaMM, cneayet
NPUMEHATb NPENMYLLECTBEHHO MPUHUMN | NCNONB30BaHMA MHOTONIETHEMEP3/IbIX TPYHTOB, NPU YC/I0BUM,
YTO B TeyeHMe BCero nepwoga 3KcnayaTauum 6yaeT obecneyeHa oTpuuaTeNbHAs TemnepaTtypa,
Tpebyemas NO pacyeTy YCTOMUYMBOCTM CKNOHA W Hecyllel cnocobHOCTM ocHOBaHWM. MpuHuun I
NCNO/Ib30BaHMA MHOrOJIETHEMEP3/bIX TPYHTOB AOMYCKAETCA NPU CTPOUTENbCTBE HA CKAOHAX, C Y4ETOM
6.1.3,6.1.41n6.1.6.

14.10. Mpun Mcnonb30BaHMM MHOTOJIETHEMEP3/bIX TPYHTOB MO MpUHUMNY | cnedyeT BbIMONHATHL
NPOrHO3 TEMNEPATYPHOTO pPeXMMa U, B CAy4ae HeobXOAMMOCTW, CrneumasbHble MeponpuATMA No
obecneyeHUto NPOEKTHOW TemnepaTypbl Mep3/Ioro rpyHTa U obecneymBaTb KOHTPOJIb TemMNepaTypbl B
TeyeHue BCero nepmoaa aKcnayatauum. [1na coxpaHeHUa 1 NOHMXKEHUA TeMNepaTypbl Mep3/biX FPYHTOB
cnepyetr NPUMEHSTb Cedylowme MeponpuATUA: arponecomMenmopaumsa, YCTPOMCTBO TenN03aWwMTHbIX
9KpPaHOB, BOAOOTBOA U Ap.

14.11. MHoroneTHemep3 sibie TPYHTbl Ha CKJOHAax W TMPUCKIOHOBOW TeppuUTOpuU creayet
MCNo/ab30BaTb NO OAHOMY MpPUHUMNY. MpU CTPOUTENBLCTBE HA CKNOHAX HEOBXOAMMO MaKCMMaNbHOE
COXpaHEHWE U JaxKe YAyYleHMEe 3KONOrMYecKon OOCTAHOBKM 33 CYET MPUMEHEHMUA MPOEKTHbIX,
OPraHU3aLMOHHO-TEXHONIOTUYECKUX PELUEHUA W MEpPONPUATUIA MO NpefoTBPALLEHMIO OMOA3AHUA U
HapyWeHWA 3KOJOTMYECKOro pasBHoOBecuA, 0BYCN0BNEHHOrO OMACHLIMW KPUMOTEHHbIMW MNpoLeccamu
(TepmokapcT, nyyeHue, HaneaeobpasoBaHue).

(8 pea. 3meHeHuna N 1, yts. NMpukazom MuHctpos Poccumn ot 07.11.2016 N 779/np)

14.12. Ha ckNOHax CKaJibHbIX M NOYCKANbHbIX NOPOA PacyeTbl YCTOMYMBOCTU M MPOEKTUPOBAHMA
dyHOAMEHTOB A0MYyCKaeTCs BbIMO/MHATL B COOTBETCTBMU € TpeboBaHMaMM CIM 22.13330. WNHKeHepHas
NnoAroToBKa TEPPUTOPUM AO/KHA OCYLLECTBAATHCA COrNacHo 6.5.

14.13. B kKauvecTBe ¢GYHOAMEHTOB COOPYMKEHUM HA CK/JAOHAx B palloHax pacnpocTpaHeHusA
MHOFONETHEMEP3/1bIX FPYHTOB PEKOMEHAYETCA NPUMEHATb OTAENbHO cToALMe cToNb4YaTble PyHAAMEHTI,
CBau U paabl CBalW, Npope3atowme NOBEPXHOCTb CKONbXKEHMA. MecTa pacnonoKeHMsA CBail HA CKNOHE,
KONNYECTBO, KOHCTPYKLNA, pasMepbl U PaCCTOAHME MEXAY HUMKN ONpeaensAoTcA Ha OCHOBAHUM pPacyeToB
MECTHOM 1 0bLein YCTOMYMBOCTU CKNOHOB U C Y4ETOM OMNOJI3SHEBOTO AAaBN€HUA MEP3/I0r0 rPYHTa Ha CBau
N Harpy3oK OT COOpPYKEeHMUA.

14.14. B KayecTBe MHMKEHEPHbIX COOPYKEHWN, MPOTUBOAENCTBYIOLLMX OMOJI3AHUID MEP3/bIX U
OTTAUBAIOLLMNX TPYHTOB, CAeAyeT NPUMEHATb TPALULMOHHbIE COOPYKEHUS: KOHTPGOPCbI, KOHTPOAHKETLI,
noAnopHble cTeHbl, paabl ceal (CM 116.13330), pacnonoxKeHne KOTOPbIX Ha CKAOHE U mexay cobol
0b0CHOBbLIBAETCA pacyeTamu M3 YCOBUA HEOONYLLEHUS TEYEHUS MepP3/Ior0 U OTTAaMBAIOLLEro FPyHTA
MeXKAY HUMU N He NpenAaTcTeyowmMe punbTpaLmMm Boabl MO CKAOHY. MecTa pacnonoXeHUs U KOMYecTBo
YAEPKUBAIOLLMX COOPYKEHUIN Ha CKIOHE 06OCHOBLIBAOTCA pacyeTaMm MecTHOM U obLelt yCToMYmMBOCTH
CK/IOHa.



14.15. Ha cKknoHax COY npuMeHATCA B C/Ay4YasX MPaKTUYECKOM HEBO3MOMXKHOCTU WK
HeAOCTaTOUYHOW 3PPEKTUBHOCTU APYrMX MEPONPUATUIA ANA CTabUaM3aummn CKNOHA M obecnevyeHUs Ha
BECb Mepuog, 3KCMayaTauum Temnepatypbl rpyHTa, HEOBXOAMMOM MO pacyeTy Hecylieil cnocobHOCTM
OCHOBaHMA.

MNpumeHeHne Ha obnasaTenbHOM ocHoBe nyHKTOB 14.16 - 14.19 obecneumBaeT cobatogeHue
TpeboBaHuii ®egepanbHoro 3akoHa oT 30.12.2009 N 384-d3 "TexHUYEeCKUIA periameHT o 6e30nacHOCTH
3/aHuWI U coopyxeHnin" (MoctaHosneHMe Mpasutensctea PP o1 26.12.2014 N 1521).

14.16. Ans coNNGNIOKLUMOHHBIX CKIOHOB B KaYeCTBE OCHOBAHWM JIMHENHBIX COOPYXKEHUN (NUHUIA
anekTponepegayn, TpybonpoBoaoB, 3CcTakaa) crenyeT NpUMeHsaTb obTeKaemble GpyHOAAMEHTbI B BUAE
OTAE/IbHbIX CBal, pAAoB cBal, paboTalowmx B YCA0BUAX OOTEKAHMA MX OTTaMBalOWMM FPYHTOM MpwU
co6N04EHNN MPUHLMMA ONTUMAJIBHOFO COXPaHEHUA MPUPOAHBIX YC/IOBUIA HA CKNOHax (obecnedvyeHue
dunbTPauMmM Bogbl, COXpaHeHUe pacTuTenbHocTu). KonmnyecTBo, pasmepbl, riybuHa 3azenku cBail B
MepP3/blil TPYHT ONpeaenArnTCcA PacyeToM C y4eTOM OMOA3HEBOrO AaB/AEHMA OTTAaMBAIOLWLErO TPYHTa,
rOPU30HTA/IbHbIX HAarpy30K OT COOPYKEHUA, TemnepaTypbl U NPOYHOCTHbLIX CBOMCTB MEP3/10r0 rPyHTaA.

14.17. Pab0Tbl Ha CKNOHaX AONXHbI BbIMNOJIHATLCA B 3MMHWUI Nepuog,. BoinonHeHWe paboT B Tennoe
BpPEMSA rofa A0NYCKAETCA TONbKO Noc/e BbIMOAHEHUA PAaboT No cTabuamsaunm ckaoHa u ob6s3aTenbHOro
NpoBeAeHUA TEMNOTEXHUYECKOTO MPOrHO3a M pacyeToB O6LLEN M MECTHOM YCTOMYMBOCTM CKAOHOB M
COOPYKEHUM Ha HUX.

14.18. MeponpuaTMA NO WHXXEHEPHOW 3aluMTe M OXPaHe OKpyKalowen cpeapl caeayet
NPOeKTUPOBaTb KOMMNEKCHO C YYETOM TEOKPWMOIOrMYECKMX YCAOBUIM U MPOrHO3a WX W3MEHEHUA B
npowecce cTpouTenbcTBa (C yd4eTom MOSTanNHOCTM) M 3KcnayaTauum obbektoB. OcyuwecTBieHue
MEpPONPUATUA UHMKEHEPHOM 3alUMTbl HEe AO0/KHO NPUBOAMUTL K aKTUBM3ALMW OMNACHbIX KPWUOTEHHbIX
NMPOLECCOB Ha CK/IOHAX U NPUMBbIKaOWMX Tepputopuax. TexHudeckaa 3GPeKTMBHOCTb U HaZeXHOCTb
COOPYKEHUIA W MEeponpUATUIA MHMKEHEPHOM 3alWMTbl AOJIKHbI MNOATBEPKAATbCA pacyeTamu, a B
060CHOBAHHbIX CYyYanX - MOLENIMPOBaHNEM (HATYPHbIM, GU3UYECKMM, MaTeMaTUYECKUM).

14.19. Ona ctabuamsaumm CKAOHOB Hapsaay C MHKEHEPHbIMU COOPYKEHUAMU cnenyeT NPUMEHATb
MEpPONPUATUSA NO CHUNKEHUIO TemnepaTypbl Mep3/blX FPYHTOB M YMEHbLUEHUIO F1YOUHbI CE30HHOro
OoTTaMBaHuA (arposecomennopaums, YCTPOMCTBO TEMNA03aWMTHbIX 3KPaHOB, BOA4OO0TBO4), YNpOYHEeHUue
rpyHTa (3ameHa M apMMPOBAHME) C Y4EeTOM HACTOSLLEro AOKYMeHTa. Ha CKAOHax p[o/mKeH ObiTb
OopraHu3oBaH 6ecnpenATCTBEHHbIA CTOK MOBEPXHOCTHbIX BOJA, WCKAOYEHO 3acTaMBaHWe BOJ, Ha
6€eCccToYHbIX y4aCTKax M NONagaHNE Ha CKAOH BOA, C NPUCKIOHOBOM TePPUTOPUM.

14.20. B npouecce CTPOUTENbCTBA, IKCMAyaTaUMW U NIMKBMAALMU COOPYKEHWUIM Ha CKAOHAX M
NPUCKNOHOBON TEPPUTOPUN BBINOJHAETCA MOHUTOPUHI YCTOMYMBOCTUM CKIOHOB W COOPYXKEHWIN MO
NpoekKTy, paspaboTaHHOMY C yyeTom pasgena 15, No3BosAOWEMY KOHTPONPOBaTb NMOBEPXHOCTHbIE U
rnybuvHHble nepemelleHua rpyHTa. Ha obbektax | u Il cTeneHn OTBETCTBEHHOCTM HeobXxoAMmMO
OpraHM30BaTb CTaLMOHapHble HAbAOAEHMA 33 OMNON3HEBLIMW MPOLLECCAaMM C YCTAHOBKON KOHTPOAbHO-
M3MepUTENbHOM annapaTypbl B CKBa*KMHax B HECKO/NIbKMX CTBOpPAX MO MPOCTUPAHUIO CKIOHA W
BbIMO/NHEHWEM HabAOAEHWIA 33 OCaZKaMM U CMELLEHUAMM NO FNyOUHe.

15. TeoTexHUYEeCKMn MOHUTOPUHT NPU CTPOUTENLCTBE
W 3KCMNIyaTaLMmn COOPYKEHUA Ha MHOTONETHEMEP3/bIX FPYHTaxX

15.1. FeoTeXHUYECKNin MOHUTOPUHT (ganee MOHWUTOPWHI) Ha MHOTOJIETHEMEP3/bIX TPYHTax -
KOMMNEeKC paboT, OCHOBaHHbIM Ha HaTypHbIX HabAAEHUAX 33 COCTOAHMEM TFPYHTOB OCHOBaHUA
(TemnepaTypHbIA  pPeXUM), TUAPOreo/IOTMYECKUM  PEXMMOM, MNEePEMELLEHUEM  KOHCTPYKLUMIA
$yHOAMEHTOB BHOBb BO3BOAMMOTIO, PEKOHCTPYMPYEMOTO U SKCMYaTUPYEMOTO COOPYHKEHUS.

MNpumeHeHne Ha obs3aTenibHOM OcHoBe MyHKTOB 15.2. 15.5 - 15.8 obecneumBaeTt cobnogeHue
TpeboBaHuit PegepanbHoro 3akoHa oT 30.12.2009 N 384-d3 "TexHUYeCKUit periameHT o 6e30nacHOCTH

~n

3/aHuI 1 coopyxeHnit" (MoctaHoBneHMe Mpasutensctea PP o1 26.12.2014 N 1521).

15.2. B paioHax pacnpocTpaHeHUA MHOroJAeTHeMep3/blX FPYHTOB MOHWUTOPMHI Heobxogumo



NpoBOANTb ANA BCEX BUAOB 343aHUN W COOPYXKEHWIN, B TOM YWUC/IE MNOA3EMHBIX WHXEHEPHbIX
KOMMYHWKaLWA.

15.3. MOHWUTOPUHT OCYLLECTBAAETCA B COOTBETCTBMM C MPOEKTOM, KOTOPbIM pa3pabaTtbiBaeTca B
npougecce NPOeKTUPOBaAHMA.

Mpwu pa3paboTKke NpoeKTa MOHUTOPMHIA ONPeLeNAoTCA COCTaB, 06beMbl, NTEPUOAUYHOCTD, CPOKU U
MeToabl paboT, cxembl YCTAaHOBKM HabaloaaTeslbHbIX CKBAXKMH, Freofe3uvyeckMx MApoK W penepos,
AaTYMKOB M NpUMOOPOB, KOTOPble HA3HAYalOTCA MPUMEHUTENBHO K pPaccMaTpuBaemoMy O6BeEKTY
CTPOUTENbCTBA (PEKOHCTPYKLMK) C y4eTOM ero crneumduKu, BKAIOYAOLWEN: Pe3ynbTaTbl MHMKEHEPHbIX
M3bICKaHUM Ha NJoWaAKe CTPOUTENbCTBA, MPUHUMN MCMNOAb30BaHUA MHOIMONETHEMEP3/bIX MPYHTOB B
KayecTBe OCHOBaHMW QyHAAMEHTOB, OCODOEHHOCTEN MPOEKTUPYEMOIO WAM PEKOHCTPYMPYEMOrO
COOPYKEHMA U COOPYHKEHUN OKPYKAIOLLEN 3aCTPOMKN U T.M.

15.4. B npoeKkTe MOHUTOPWUHIA caeayeT yunTbiBaTb GaKTOPbl, OKa3biBaloLWMeE BAUAHME HA BHOBb
BO3BOAMMOE (PEKOHCTPYMPYEMOE) COOPYKEHUE, ero OCHOBAHME, OKPYKaloWMIA rPYHTOBbIM MaccuB U
OKpY»KaloLylo 3acTpOMKy B MpoLecce CTPOUTENbCTBA M 3KCMAyaTauuMu, B TOM YUCAE BO3MOMKHOCTb
NposABAEHMA ONACHbIX FTEOKPUOIOTMYECKUX MPOLLECCOB (KPUOTEHHOE NMyYyeHne, TEPMOKaPCT, OMO/I3HEBbIE
npoLeccbl, ocegaHMe MOBEPXHOCTM MPW OTTaMBaHUM WM ApP.), A TaKKe TernsoBble BO3A4ENCTBUA OT
CTpouTEIbHbIX PaboT.

15.5. [nAa ocyuwecTB/leHNs MOHUTOPUHIA B Mepuos CTPOUTENIbCTBA COOPYXKeHU obopyaytoTca
KOHTPO/IbHble TEPMOMETPUYECKME U TUAPOre0N0OrMYeckne CKBaXKMHbl, Ha GyHAAMEHTaX COOPYKEHU
YCTaHaB/AMBAIOTCA MOCTOAHHbIE TeoAe3MyYeckMe MapKW, MO KOTOPbIM BbIMOJHAOTCA W3MepeHuA
TEMMepaTypbl TPyHTa, YPOBEHb MOA3EMHbIX BOJ, WX COCTaB W TemnepaTypa, HWUBEINPOBAHMUE
byHOAMEHTOB, B TOM YMC/Ie NOTPYKEHHbIX CBal, N3MEPAIOTCA OTMETKM NOAKPAHOBbLIX NyTeN MOCTOBbIX
KpaHOB, BOLOOTBOAHbLIX JIOTKOB B TEXHUYECKMX 3TarKax WU MOAMNOAbAX 34aHWMW, a TaKKe TPOTyapoB y
COOpYyKeHUN. MecTa yCTaHOBKM TEPMOMETPUYECKUX U TUAPOre0sIOTMYECKMX CKBAXKWUH, reofe3nyecknx
MapoK yKasaHbl B Tabauue M.2, nepMoanyHOCTb NPOBEAEHWNA 3aMepoB NpuBeaeHa B Tabauue M.2.
Kpome TOro, KOHTPO/IMpPYeTCA MJIOTHOCTb TPYHTOB, Y/IOXEHHbIX B HacbINAX, NPU 3amMeHe TPYHTOB B
BbleMKax U Mpu HaMbiBe TEPPUTOPUMN.

(8 peq. 3meHenuna N 1, yte. NMpukazom MuHctpos Poccum ot 07.11.2016 N 779/np)

15.6. B nepunog, aKcn/iyaTauum COOPYXKEHMUA MOHUTOPUHT OCYLLECTB/IAETCA B LiesAX obecneyeHus
MPOEKTHOrO pPeXMMa T[PYHTOB OCHOBAHMA U COCTOAHMA ¢YHAAMEHTOB COOpYyKeHus. B cocTas
MOHUTOPUHIA BXOAAT cnegytowme suapl pabor:

TEKYLWMMA W KOHTPONbHbIA OCMOTP COCTOAHMA TEXHUYECKMX 3Taxel, noAnoauii 34aHuA U
PacnoNOXeHHbIX B HUX KOMMYHMKaLLMIA N ApYruxX YyCTPOICTB;

HabntoaeHuA 3a cocTosHnem beToHa pyHAAMEHTOB;

HabnoAeHUA 32 TeMmnepaTypon rPyHTa B OCHOBAHUN COOPYKEHWIA;

HabnoaeHMA 32 TemnepaTypoit Bo3ayxa B NOANO/bE;

HabntoaeHUA 3a ocagkamum GyHOAMEHTOB;

HabNtoAeHUSA 33 TMAPOre0/I0rMYECKUM PEXMUMOM OCHOBAHMS.

MeproamUHOCTb NPOBEAEHUA 3aMePOB YKa3aHa B Tabanue M.2.

15.7. NpoAoMKNTENbHOCTb MOHUTOPUHIA 3aBUCUT OT MPUHLMNA CTPOUTENBCTBA U COCTABAAET ANA
COOpPYKEHMUM, NOCTPOEHHbIX MO:

| NpMHUMNY - B TEYEHME BCErO Nepnoaa aKCMNayaTaLlnmn COOpYyKeHus;

Il npUHUMNY: ) C UICNONb30BaHWEM NPeaBapUTEe/IbHOIO OTTauBaHUA FPYHTOB - B Te4eHue 5 neT;

6) c ponyweHnem OTTaMBaHUA B NEPMOL IKCNYaTaUnUn - B TeyeHune 10 ner.

MpumeyaHue. MpPoaONKUTENBHOCTD MOHUTOPUHIA MOXET OblTb COKpalleHa npu ctabunusaumu
N3MEHEHUI KOHTPONMPYEMbIX NAapaMeTPOB UAW yBEIMYEHA NPU OTCYTCTBUMU CTAabUAM3aALUN U3MEHEHUI
KOHTPOIMPYyEMbIX NapameTpoB.

15.8. B npoliecce MOHUTOpPUHIa Heobxooumo obecneynTb CBOEBPEMEHHOCTb MHOOPMUPOBAHMUSA
3aMHTEPECOBaHHbIX CTOPOH O BbISIBIEHHBIX OTK/IOHEHMUSAX KOHTPOJIMPYEMbIX NMapaMeTpoB (B TOM yucie
TEeHAEHLUMU UX USMEHEHWI, NPEBbILLIAIOLWME OXKUAAEMbIE) OT MPOEKTHbIX 3HAYEHWNI U pe3ybTaToB Teno-
M reoTeXHUYECKOro NporHosa.




MpumeHeHe Ha obnA3aTenbHOW OCHOBe pasaena 16 obecneumsaeT cobaogeHune TpeboBaHMi
depepanbHoro 3akoHa ot 30.12.2009 N 384-d3 "TexHUYECKMA pernameHT o 6e30MacHOCTM 34aHUIA U

~n

coopyeHuin" (MoctaHoBneHue MNpasuTtenbctea PP o1 26.12.2014 N 1521).

16. IKonormyeckme TpeboBaHUA NPU NPOEKTUPOBAHNUU
W YCTPOMCTBE OCHOBAHMI U GYHLAMEHTOB
Ha MHOroNeTHEMEP3/bIX FPyHTax

16.1. B npoekTe OCHOBAaHWN U GYHAAMEHTOB Ha MHOrFONETHEMEP3/bIX FPYHTAX AONXHbI ObITb
npeaycMoTpeHbl meponpuaTua, obecneymBatoLme NpeaoTBpaLLleEHME, MUHUMU3ALMIO AN IMKBMAALMIO
BPEAHbIX N HEXKeNAaTe/IbHbIX 3KOJTIOTMUYECKUX U CBA3AHHbIX C HUMU COLMANBbHbBIX, SKOHOMUYECKUX U APYTUX
nocneacTsuit.

16.2. 3Konormyeckme TpeboBaHMA, Y4YUTbIBAEMblE MPU MPOEKTUPOBAHUM W CTPOUTENbLCTBE,
OCHOBBbIBAOTCA Ha pe3y/ibTaTaX MHMKEeHEePHO-3KOJOTMMYECKMX M3bICKAHWI, B KOTOPbIX AaeTcs OLeHKa
COCTOAHMA OKpPY’KaloLWeN cpenbl U NPOrHO3 BO3AENCTBUA Ha Hee obbeKkTa cTpouTenncTsa. lNpasuna
NHXXEHEPHO-3KOIOMMYECKUX N UHIKEHEPHO-TE0AE3NUYECKMX N3bICKAHWI ANA CTPOUTENBCTBA COAEPKATCA B
[1] n [2].

16.3. TMporHo3 BO3AEWNCTBMA Ha NPUPOAHbIE YCNOBUA OCYLLECTBAAETCA Ha BeCb Mepuos
CTPOUTENbCTBA M 3KCNAYyaTaLUKN 34aHUN N COOPYKEHUIM U SONKEH YCTAHAB/MBATL:

BO3MOXHOCTb W3MEHEHMA TENAOBOrO PeMMa MHOroNIeTHEMEP3/bIX FPYHTOB  palioHa
CTPOMTENbCTBA M MPUAETrAOWMX TEPPUTOPUIA BCAEACTBME HapyLIEHW ycnoBuit TennoobmeHa B
pe3ynbTaTe CTPOMTENbCTBA M TEMMNEPATYPHOro BO3AENCTBMA B NPoL,ECCe SKCNAyaTauuu;

N3MEHEeHUA TMAPOreosIorMYecknx yCa0BuiA CTPOUTENBHOM NNOLWAAKM B pe3y/ibTaTe NPOM3BOACTBA
3eMNAHbIX PaboT, BKAOYAs MyTU Pasrpy3KM NMOBEPXHOCTHbIX M HAaAMEP3OTHbIX BOZA MO BOAOOTBOAHbLIM
KaHanam;

CTeneHb aKTUBMU3aLMM OMACHbIX KPUOreHHbIX NPOLLECCOB, B TOM YMUC/Ie: OCaZKU U NyYeHUe rPyHTOB,
TEPMOKApPCT, CONNDNIOKLMNA, TEPMO3PO3UA U 4p.;

BO3MOHOCTb BO3HMKHOBEHMUA CKIOHOBbIX NPOLLECCOB M 3abonaunBaHUA TEPPUTOPUMN.

16.4. C yyeTOomM pe3y/nbTaTOB WHKEHEPHO-reo/I0MMYEeCcKUX M3bICKAHUI BblBMpPaAtOTCA MPOEKTHbIE
peweHns M paspabaTbiBaloTCA MeEPONPUATUA NO PEKYAbTUBALMU W BOCCTAHOB/IEHUIO MOYBEHHO-
pacTUTENbHOrO C/0A, 3acbiMKe BbleMOK, TPaHLIEN M KapbepoB, BbINONAXKMBAHWIO U OAEPHOBAHUIO
CK/IOHOB M OTKOCOB, a TaKXe Mo npeaynpexaeHuto 3po3nm, TepMOKapCcTa M NPOLECcCoB Pa3mMblBa FPyHTa.

16.5. OCHOBHble MeponpuUATUA MO OXpPaHe OKpyrKalolel cpedbl NPy BO3BEAEHWUM OCHOBAHUN U
$YHOAMEHTOB HA MHOFOJIETHEMEP3/IbIX TPYHTaxX Pa3pabaTbiBatOTCA Ha CTaAMU TEXHUKO-IKOHOMMUYECKOTO
obocHoBaHuMs.

16.6. [poeKTHas OOKyMeHTauua Ha YCTPOMCTBO OCHOBaHMM U ¢GyHOAMEHTOB  Ha
MHOTFONETHEMEP3/IbIX FPYHTaX Ha CTaguM MPOeKTa A0/KHa BKAOYATb OTAEeNbHbIM pasgen "OxpaHa
OKpy:Katowein cpeabl'.

16.7. MpucTynaTb K Npom3BOACTBY PaboT NO YCTPOMCTBY OCHOBaHUI U GyHAAMEHTOB AONYCKAETCA
TONbKO Npu Hannumm NOC M NPOEKTOB UHXKEHEPHON MOATOTOBKM WM 3almMTbl OT OMNACHbIX KPUOTEHHbIX
NPOLLECCOB U MOATOMNEHUA TeppuTopum (4.4), KOHKPETHO OTPaXKalOLMX BCE OCOBEHHOCTU MEP3/I0THO-
FPYHTOBbIX YCNOBUIA MNOWAAKM CTPOUTENbCTBa. [POEKT OpraHusauun CTPOUTENbCTBA  LO/IKEH
0653aTeNbHO NpeaycMaTpMBaTb TOUYHbIE CPOKU M 0COBEHHOCTU NPON3BOACTBA PaboT, a TakKe Mepbl Mo
BOCCTAHOB/IEHUIO NOBPEXAEHHbIX Y4aCTKOB NOBEPXHOCTU TEPPUTOPUM CTPOUTENLCTBA.

MpunoxkeHue A
(obnasaTenbHoe)

TEPMWHbI N OMPEAENEHUA



B Hactoawem cBoge MpaBuA MPUMEHEHbI Cleaylowme TePMUHbl C COOTBETCTBYHOLLMMMU
onpeaeneHnamum:

A.1. TpyHT (ground, soil): ropHble Nopoapl, NOYBbI, TEXHOTEHHblE 0OPa30BaHMA, NpeacTaBaaAloLLMNe
Cc060 MHOTOKOMMOHEHTHYIO M MHOFOODOpPa3HY0 TE0/NIOTMYECKYIO CUCTEMY U ABAAIOLLMECA OOBEKTOM
WHXXeHEePHO-X03ANCTBEHHOMN AeATENbHOCTN YeN0BEKa.

IPYHTbI MOTYT CAYKUTb: 1) MaTepMaNoM OCHOBAHMA 34aHUIN N COOPYIKEHUA;

2) cpenon ans pasmeLleHusa B HUX COOPYKEHUN;

3) maTepmasom caMoro CoopyKeHus.

A.2. TpyHT wmep3nbin (frozen ground): rpyHT, MMEOLWMIN OTPULLATENIbHYIO WAM  HYNEBYIO
TemnepaTtypy, COAEepKallMii B CBOEM COCTaBe BUAMMbIE NefAHbIe BKAOYEHUA U (UNK) Nef-LeMeHT U
XapPaKTEPU3YIOLLMINCA KPUOTEHHBIMW CTPYKTYPHbBIMW CBA3SMM.

A.3. TpyHT mHoroneTHemepsnbili (perennially frozen ground), CMHOHUM - TPYHT BEYHOMEP3/bIA
(permafrost ground): rpyHT, Haxo4ALWMINCA B MEP3/10M COCTOSIHUM MOCTOAHHO B TeYEHME Tpex U bonee NeT.

A.4. TpyHT ce30HHO-Mep3/blli (ce30HHO-Tanbl) (seasonally frozen ground): rpyHT, HaxoaAwWwMics B
MEepP3/10M WU TaJIOM COCTOSSHUM NEPUOANYECKN B TEYEHNE XONI0AHOMO UK TENIOTO CE30Ha.

A.5. TpyHT TBepaomep3nbiii (hard frozen ground): aAncnepcHbIN FPYHT, MPOYHO CLLEMEHTUPOBAHHbIN
NIbAOM, XapaKTepmu3yembli OTHOCUTENBHO XPYNKUM PaspyLllEHUEM U NPAKTUYECKU HECKUMaEMbI nog
BHELLHEeM HarpysKo.

A.6. TpyHT nnacTMyYHoO-Mmep3nblii (plastic frozen ground): ancnepcHbIi FPYHT, CLEMEHTUPOBAHHDbIN
NbAOM, HO 061a4atoW M BASKMMM CBOMCTBAMM U CKMMAEMOCTbIO NOJ, BHELLIHEN HArpy3KOM.

A.7. TpyHT nyunHuctbiii (frost-susceptible ground): ancnepcHbIi rpyHT, KOTOPbIN NpU Nepexoae us
Tanoro B Mep3/ioe COCTOAHUE yBENMYMBAETCS B 0bbeme BCaeacTBne o6pa3oBaHMA KPUCTaaIoB Nbaa U

MMeeT OTHOCUTE/IbHYIO AePOPMALMIO MOPO3HOTO NyYeHus &€ g >0,01.

A.8. Jlen, (CMHOHUM - TPYHT negaHol) (ice): npupoaHoe obpa3oBaHUE, COCTOALLEE U3 KPUCTANNOB
/@ C BO3MOXKHbIMW Npumecamm 0610MOYHOro maTepuana M opraHMYeckoro Belectsa He bonee 10%
(no o6bemy), xapaKkTepusytoLLeeca KPUOreHHbIMU CTPYKTYPHbIMU CBA3SMM.

A.9. Cnoli cesoHHOro oTTamBaHusA (seasonal thawing layer): NoBepXHOCTHbI C/AOW FPyHTa,
OTTanBaloWMn 1eTOM.

A.10. TemnepaTypa Hauyana 3ameps3aHua (oTTamBaHua) (freezing (thawing) temperature):
TemnepaTypa, Npy KOTOPOM B NOpax rpyHTa nossaseTca (McyesaeT) nea,

A.11. MoposHoe ny4deHune rpyHTOB (frost heaving ground): npouecc yBennyeHusa obbema U
AedopMUPOBAHMA ANCMEPCHbIX FTPYHTOB MPU NPOMEP3AHNUN.

A.12. TepmokapcT (thermokarst): o6pa3oBaHMe NPOCaZOYHbIX M NPOBanbHbIX GopM penbeda K
NoA3eMHbIX MYCTOT BCIeACTBUE BbITauBaHMA NOA3EMHOIO NIbZia UM OTTaMBAHMA MEP3/IONo rPyHTa.

A.13. Tepmoaposusa (thermoerosion): paspyLueHne 1 BbIHOC OTTaMBaIOLLMUX U MEP3/IbIX ANCMEPCHbIX
FPYHTOB U NbJI0B B pe3y/ibTaTe TEMNJ0BOr0 U MEXaHNYECKOrO BO34,eNCTBMA BOAHbIX MOTOKOB.

A.14. Conndntokumsa (solifluction): cmeweHne (TeyeHne, ononsaHme, COCKanb3biBaHUE, CMNJbiBbI,
ONJIbIBUHBI) OTTAMBAIOLLErO NEePeyBAANKHEHHOTO TOHKOANCMNEPCHOIO FPyHTa Ha CKNOHaX B TEM0e BpemsA
CYTOK roga, 06yc/noB/fieHHOE CE30HHbIM MPOMEP3aHUEM M OTTanBaHUEM.

MpunoxeHue b
(pekomeHnayemoe)

®U3SNYECKUE N TENNTOPU3SNYECKUE XAPAKTEPUCTUKU
MHOTOJIETHEMEP3/1bIX TPYHTOB

b.1. B coctaB ¢u3MUeCKUX M TenIoPUIMYECKMX XaPaKTEPUCTMK, ONpesensiemblx ANA
MHOT0/IeTHEMEP3/IbIX TPYHTOB, BXOAAT:

a) CyMMapHaAa BJIaXXHOCTb MEP3/1I0ro  rpyHTa - VVtot N B/ZIaXXHOCTb MEP3/210r0  TpPYyHTa,



PaCNoONOXKEHHOIo MexXay negaHblMn BKAKOYEHUAMA - Wm;

6) CcymmapHas NbAMCTOCTb Mep3Nnoro rpyHta I,,, npeacTaBiAlowas coboil OTHolWeHWe
cofeprKallerocs B Mep3/iom rpyHTe obbema /ibga K 06bemy mMepsnoro rpyHTa u AbgMUCTOCTb FPyHTA 33
cyeT BUAUMbBIX NeaaHbIX BKJIOYEHUN l'i , npeactasaaowas coboll OTHOWeEHMe cogeprKalleroca B
Mep3/10M rpyHTe 06bemMa BUANMbIX IeAAHbIX BKAOYEHUN K 06 bEMY MEP3NOrOo rPYHTa;

B) cTeneHb 3anosHeHMA ob6bema Nop Mep3/10ro rpPyHTa ibAOM M Hesamep3Lllein BoAOoM - Sr , 4O
eauMHUUBbI;

r) TemnepaTypa Hayaa 3amMmep3aHunsA rpyHTa - 7;,f ,°C;

,CI,) B/1aXXHOCTb M€epP3/10r0 rpyHTa 3a C4HeT Hesamep3Lue171 BOAbI - WW , 40NN eaAnHnUbI;

e) TennodusMYecKMe XapaKTepUCTMKM rpyHTa (TennonposogHocts A, BT/(M-°C) u yaenbHas
tennoemkoctb C, [xk/(kr-°C));
(8 pea. 3meHeHuma N 1, yt8. NMpukazom MuHctpos Poccumn ot 07.11.2016 N 779/np)

) TENNOTa TasHWA Nbja (3amep3aHua Boapl) B rpyHTe - L ;

3) cTeneHb 3aconenHoct - D ., %;

sal
VI) KOHUEHTpPaLMA NOPOBOro pacreopa - Cps , 4ONNn eanHNUbI,
K) obbemHana creneHb 3aTOp¢OBaHHOCTM -J, AO0NN eANHULbI;
I'I) cTeneHb 3aTOpC|)OBaHHOCTVI - G, AOoNn eanHUNUbI.

B5.2. CymmapHasa BAaXHOCTb Mep3noro rpyHta - W, 1 BnasHOCTb Mep3noro rpyHTa,
PaCcNoNOMKEHHOTO MeXay fefaHbiMKU BrAodeHuammn - W onpepensiotes 8 cooTsetctaum ¢ FTOCT 5180.

6.3. CymmapHaa NbAMCTOCTb Mep3Noro rpyHta - I

o1+ BANCTOCTb MEP3/710r0 rPyHTa 3a cyeT

BK/IOYEHUI /ibfa - I; W CTeneHb 3anonHeHus obbema Mop Mepsoro rpyHTa NbAOM U Heamep3Lueil

BOAOM - S,, onpegenatotca B cootsetcTanm ¢ FTOCT 25100.

b.4. Moa 3acoNeHHOCTbIO MOHUMAETCS Ha/IMune B MEP3/IOM FPyHTE BOAHO-PACTBOPUMbIX Conel B
TAaKOM KOAMYeCTBE, KOTOPOE CYyLL,eCTBEHHO W3MEHAET MPOYHOCTHble U AedOpPMALMOHHbIE CBOWMCTBA
rPyHTOB.

CTeneHb 3aconeHHocTH rpyHTa D

sal 1

XapaKTepusyeT OTHOCUTE/IbHOE COLEPKaHWE B FPYHTE BOAHO-
pacTBOPUMBbIX coneit, ee cneayeT onpegenats no FOCT 25100 Kak oTHOLeHWe maccbl coneit g, K macce

CYXOW HaBeCKM rpyHTa £, (BK/IOYaA Maccy coAepallumxca B Hem coneit) no dopmyne

Dsal = (gs /gd)loo . (51)

Mo cTenenun 3aconeHHoctn D, rpywTbl nogpasgensiot cornacHo NOCT 25100. KoHueHTpauws

NMOpPOBOro pacTeopa Cps XapaKTepusyeT cTeneHb MWUHEepanM3auum rpyHToBoi Bnarn. Ee gonyckaetca
onpeaensatb no popmyne

C,.=D, /(D

ps sa sal

+10017), (5.2)

rae W - BNIaXHOCTb 3aCO/IEHHOTO FPYHTa, MPUHUMAEMas A FPYHTOB C IbAUCTOCTbIO [, < 0,4

pasHot W, . ,ac i, >0,4 -pasroit W .

3acofieHHble TPYHTbl B 3aBUCMMOCTM OT Npeobnasatoliero MOHHOro CocTaBa JIErKOPACTBOPUMBIX
co/sielt pa3aenarTca No TMMNYy 3aCo/IeHUs HAa MOPCKOM M KOHTUHEHTa bHbIN B cootBeTcTBUMM ¢ TOCT 25100.

b.5. TemnepaTypa Hayana 3amep3aHuA rpyHTa Ef XapaKTepusyeT TemnepaTtypy nepexona rpyHTa



M3 Tasoro B mep3siioe cocTosiHMe. TemnepaTypy Hayana 3amep3aHMs He3aCO/IEHHbIX, 3aCONEHHbIX U
3aTOp¢OBaHHbIX FPYHTOB CAeAyeT OnpeAenaTb ONbITHbIM MyTeM, a B C/y4anx, NPeayCMOTPEHHbIX B 5.9,
TeMMepaTypy Hayana 3amep3aHUsA He3aCO/IeHHbIX W 3aCONEHHbIX TPYHTOB A0MYCKAaeTCs NPUHUMATb Mo

dopmyne (b.3) B 3aBUCMMOCTM OT BUAA FPYHTA U KOHLLEHTPaLLMM NOPOBOro pacTeopa Cps :
_ 2
T,, = A-B(53C, +40C., ), (5.3)

roe A - KoadPpULMEHT, XxapaKkTepusytowmii TemnepaTypy Havyana 3amep3aHma He3aCoEHHOTO rPyHTa
(tabnuua b.1);

B - KoapPuLUMEHT, 3aBUCALLMIA OT TMNA 3aCoNIeHUA rPyHTa; B = 0 A1a He3acoNeHHbIX TpyHTOB; B = 1
ON1A TPYHTOB MOPCKOTro TMna 3aconeHuns; B = 0,85 gna rpyHTOB C KOHTUHEHTA/IbHbIM TUMOM 3aCOIEHUA.

Tabnuua b.1

TemnepaTypa Hayana 3amep3aHuUsA HE3aCONEHHOrO rpyHTa A

[pyHTBI A, °C
Meckun pasHbIx ppakLmi -0,10
Cynecu n nblnesaTble NecKn -0,15
CyrnnHok -0,20
NnHbI -0,25

3HayeHue 7;f AnA 3aTopdoBaHHbIX IPYHTOB CAeAyeT BbibUpaTh NO BeiMYMHE TemnepaTypbl Havyana

3aMep3aHMA TOro KOMMNOHeHTa (TOPGAHOTO UM MUHEPANbHOTO), Y KOTOPOro OHa Bbilwe. BennumHa ];,f

ana Topda npuseaeHa B Tabnumue 6.2.
Tabnunua b.2

PacyeTHble 3HaYeHUA TemnepaTypbl Hayana

3amep3aHun Y;Jf ana Topoda

Tun Topda W.,., nonv eannnup 7;, ,°C
Cnabopa3snoxkmsLuuniica 7,30 -0,14
BEpPX0OBOM

5190 '0,16

3,27 -0,25

1,64 -0,35
CpegHepasnoxusLniica 3,50 -0,13
BEpPX0OBOM

0,90 -0,20

6.6. BNaKHOCTb HE3aCO/IEHHOro, 3aCO/IeHHOro M 3aTopdOBaHHOTO MEP3/I0r0 rpyHTa 3a cyer



Hesamep3wei Bogpl W, onpesensetca onbiTHbIM NyTem. B cayyasx, npefsycmoTpeHHbIX B 5.9 Ana

HE3aCONeHHOrO M 3aCO/IEHHOTO PYHTa, HaXOAALLLErocs B OXNaXKAEHHOM COCTOAHMM, KOrAa TemnepaTypa
(¢]

rPYHTa Bbllle TemMnepaTypbl Hayana 3amep3aHma (0 C>T> be), sennunHa W, npunumaetca ans

> 0,4 - pasronn W, =W .

[na He3aconeHHOro 1 3acoNeHHOro Mep3noro rpyHTa 3HavYeHuA Ww A0NyCKaeTca onpeaenAatb no

rpyHToB ¢ nbauctoctbio 1, < 0,4 paswot W, =W, ,aci,

dopmyne (6.4) Nnpu ycnoBun, 4To TEMNEpPaTYpa rPYHTa HUMKE UK paBHa TeMNepaType Hayana 3aMmep3aHna

T< be, nocneaHsa Haxogutca no ¢opmyne (b.3)

(5.4)

sal 1

w,=kW,+nD
roe kw - K03dPULMEHT, NPUHUMaEMBbI No Tabauue 5.3 B 3aBUCMMOCTM OT YUC/1a NNACTUYHOCTH Ip

W TemnepaTypbl rpyHTa T;

Wp - BNAXKHOCTb rPyHTa Ha rpaHMLLE NAACTMYHOCTU (pacKaTbiBaHWUA), 4ONN eaUHNLbI;

D

sal

1] - Ko3dULMEHT, NPUHMMAEMbIN paBHbIM O ANA HE3aCONEHHbIX FPYHTOB M no Tabauue (b.4) gna

- cTeneHb 3aCO/IEHHOCTM FPYHTA, A0/IM eAMHULbI;

33CO/IEHHbIX TPYHTOB, B 3aBMCMMOCTM OT YMC/IA NAACTUYHOCTU Ip n temnepatypsbl rpyHta T, °C, ana
Temnepatyp T < -15 °C BesivunHa 7] nNpuHUMaETCA paBHOM 3HavyeHuto 7] npu T =-15 °C; ecnm BennymnHa

Torga W, =W,

W , onpeaenenHas no dopmyne (6.4), npesbicuT 3HaueHne W, ot -

tot 7

Tabnuua b.3

PacueTHble 3HauyeHna KoadouumnenTa Ky
(tabnunua B.3 B pea. U3ameHeHns N 1, yTB. MNprKkasom
MuHcTtpos Poccun ot 07.11.2016 N 779/np)

—_— UNCIO MAACTUUHOCTH KoadouumeHT ky npu temnepatype rpyHTa T, °C

lp, ponmeannmubl | 531 o5 9 | 2 | 3| 4| 6| 8 |-10]-15

MNeckun -
0 0 0 0 0 0 0 0 0 0

Cynecu I, <=0,02

0,02 <1,<=0,07 0,60|0,50|0,40|0,35|0,32|0,30|0,27 | 0,26 | 0,25 | 0,23
CyrMHKM 0,07 < l,<=0,13 0,70 0,65 | 0,58 | 0,50 | 0,46 | 0,44 | 0,42 | 0,41 | 0,40 | 0,38

0,13<1,<=0,17 0,80|0,75|0,65|0,55|0,51|0,49|0,47 0,46 | 0,45 | 0,43
[NnHbI lp>0,17 0,98|0,92|0,80|0,68|0,63|0,60|0,57|0,56|0,55|0,53

Tabnuua 6.4

PacueTHble 3HaYeHuA KoadduumeHTa 7}

FPYHTbI Yucno BennuuHa koadpduumneHTa 7] npu Temnepartype rpyHTa T, °C




NAACTUYHOCTH |,
L0NN e ANHNLbI

MNecku n l, <=0,02 210 | 160 | 75 34 20 14 9 6,5 5 4
cynecu
Cynecu 0,02<1,<=0,07 150 | 130 | 57 24 15 11 7 5 4,5 | 3,5

CyrnnHkm 0,07<1,<=0,13 | 130 | 103 | 44 19 11 8 5,5 4 32 | 23

CyrANHKY, 0,13 <1, 102 | 70 | 34 | 17 |95 |65 | 4 | 3 | 25| 2
FMAHDI

PacueTHble 3Hauenns W, ana Topda u 3aTOpdOBaHHbIX FPYHTOB, HAXOAALLMXCA B OXNAXKAEHHOM

COCTOAHUN, KOraa TemnepaTtypa rpyHTa Bbille TemnepaTtypbl Havdasla 3amep3aHnA (O OC> T > Tl;f)l

npuHUMatoTca ana rpyHtos ¢ abaucroctbio i, < 0,4 paswon W, =W, , a c i, >0,4 pasHoii
W =W,
[ina mep3nbix Topda M 3aTopdoBaHHbIX rPyHTOB 3Hauenna W, ponyckaertca onpegensts no

dopmyne (b.5) B 3aBMCMMOCTU OT cTeneHu 3aTop$poBaHHOCTM J (40NN eAnHMLbI) M TemnepaTypbl T, Npu

YC/0BUK, YTO TEMMNEPATYPa rPYHTa HUXKE UAM paBHa TemMnepaType Hayana 3amep3aHua (T < Ef)

w,=w/|1", (55

rae Y - napametp, 3aBucawmit oT o6bemHOM cTeneHn 3aTOpPOBaHHOCTU J, MPUHMMaeTCAa Mo
Tabnuue B.5.

Tabanuya b.5

PacyeTHble 3HaYeHns koadpduumenta ¥V

Tun rpyHTa ¥, rpaa’
Topd 1,6
CynecyaHble 3aTopPpoBaHHbIE TPYHTbI 1,67)-0,1
CyrnuHucTtble 3aTopdoBaHHbIE FPYHTbI 1,6

B.7. Tennopusmnueckmne xapakTepUCTUKM IPYHTOB: KOIGOULMEHT TENNONPOBOAHOCTU A, 06bemHan
Tennoemkoctb C 1M KoapPULMEHT TemnepaTyponpoBOAHOCTM a ONpPesensAtoTcsa OMbITHbIM nyTem. B
CNyYyanx, NpeaycMoTPEHHbIX B 5.9, 3HaueHWa 06bEMHOM TenN0eMKOCTU 3aCONIEHHbIX U HE3aCONEHHbIX

rpyHToB B Tanom, oxnaxgerHom C, u mepsnom Cf COCTOSIHMAX AO0MNYyCKAaeTCa PaccyuTbiBaTb MO
dopmynam b.6 - 5.9 B 3aBUCMMOCTM OT yAe/bHOI TennoemkocTn ckeneta rpyHta C | TemnepatypHoii 1
KOHLLEHTPALMOHHOMN 3aBMCMMOCTAX YAENbHOM Tennoemkoctn Hesamepswei sogsl C, u nvga C,,

B/1aXXHOCTU Vth , TemnepaTypHoﬁ n KOHLI,EHTpaLI,MOHHOﬁ 3aBUCUMOCTUN BNIAXKHOCTU 3a CHET He3aN\ep3Luei/'|

soabl W, nnotHocTv cyxoro rpyHTa £, 4 M TemMnepaTypbl Hayana ero 3amep3aHus ];,f.



(8 pea. 3meHeHusa N 1, yts. Npukazom MuHcTpos Poccum ot 07.11.2016 N 779/np)
[OnAa He3acoNeHHbIX rPYHTOB, HAXO4AWMXCA B TaJlOM W OXNaXKAEHHOM COCTOAHMAX, Korga

TeMMepaTypa rpyHTa Bbille TeMrepaTypbl Ha4Yana 3amep3aHuns (T > ];,f) , Be/IYMHa Cth HaxoguTca no

dopmyne (b.6)
Cy=(C,+C ) Py, (56)

roe Cp npMHMMaeTcas no Tabauue bB.6; 4N  He3acoNeHHbIX [PyHTOB MW Topda

C,=4200 IDK/(KF'OC), a sz HaxoauTcAa no Tabnuue b6.2; ONA 3aCONEHHbIX T[PYHTOB B
OX/1aKAEHHOM COCTOAHUM (0 °C>T>7;f) T, onpepensetca no ¢popmyne (5.3), a sennunna C,
paccumTbiBaeTca no ¢opmyne (b.7)

C,=C, —4550C

1 (B.7)

roe th - yAenbHasa TennoemKocTb nopoBoro pactsopa, Ax/(kr-°C), onpeaenaetca no tabnuue
(6.7);

Cps - KOHUEHTPaLMA NOPOBOro pacTeopa, 40/ eAMHMULbI, onpeaenseTca no popmyne (b.2).

Tabnuua 6.6
PacyeTHble 3HaYeHMA yaebHOM TeNJI10EMKOCTU CKesleTa FPYyHTOB Cp
nnHa n Topd
[pyHTbI MNecok | Cynecb
CYFMHOK 1 3uHHbIN BEpPXOBOM
.0 750 850 950 1920 1680
Cp , O/ (kr-°C)

Tabnunua 6.7

PacyeTHble 3HauYeHNa TemnepaTypHoO 3aBUCUMOCTH

YAENDbHOU TENJTIOEMKOCTUN NOPOBOIro pacTeopa th

T, °C th , D/ (kr-°C)
0,0 4210

-0,2 4150

-0,4 4110

-0,6 4060

-0,8 4030

-1,0 4010




-1,2 3990
-1,4 3970
-1,6 3950
-1,8 3930
-2,0 3920
2,4 3900
-2,8 3890
-3,2 3860
-3,6 3840
-4,0 3820
-5,2 3800
-6,0 3700
-6,8 3670
-8,0 3630
-8,8 3600
-10,0 3570
-11,0 3550
-12,0 3520
-13,0 3510
-14,0 3490
-15,0 3470
-16,0 3450
-17,0 3440
-18,0 3430
-19,0 3410
-20,0 3400
-21,0 3390
-22,0 3380

[na He3acoNeHHbIX TPYHTOB M Topda B Mep3/10M COCTOAHUM NPU YCNOBUK, YTO TeEMMepaTypa rpyHTa

HUXKe UM paBHa TemnepaType Havyasa 3amep3aHusa (T < ];,f ) , BeJINYMHA Cf HaxoauTca no popmyse




Cf = |:Cp + CwWw + q (VI/tot _WW)]pd,fl (58)
rae W, paccuutbisaetca no dopmyne (6.4), a C, - no dopmyne

C, =2120+7,8T . (5.9)
[na 3acoNeHHbIX TPYHTOB B MEP3/I0M COCTOSIHUM, MPU YCIOBUM, YTO TEMNEPATYPA MPYHTA HUXKE Uan
paBHa TemnepaType Hayana 3amep3aHua (T < 7;;;‘) , BeAIMunHa Cf HaxoauTca no dopmyne

C, = C,+C I, +C (W =W,) | Puss , (6:20)

rae W, paccuutbisaetca no dopmyne (B.4), CW - no ¢opmyne (b.7), a Cl. - no ¢opmyne (b.9).
3HaueHWs 0BbEMHOW TeNI0eMKOCTH 3aTopdoBaHHbIX FPYHTOB B Tanom u oxnaxaeHHom C, u
Mep310M Cf COCTOAHUAX AOMycKaeTcA paccuuTbiBaTb no dopmynam (b.11, 6.12) B 3aBUCMMOCTM OT

yAENbHOW TENNOEMKOCTU MUHEPA/IbHOM Cpm N TopdpaHon Cp COCTaBAAOLWEN OpraHOMUHEPaSIbHOMO

g
CKeJieTa FpyHTa, YA4e/IbHOM TeN/I0EMKOCTU He3amep3Lein Boabl CW nnbaa Cl. , BECOBOI (MaccoBoit) gonu
Topda B 3aTOpPoBaHHOM rpyHTE G, CYMMapPHOM BNaXKHOCTH th , BJIa’KHOCTW 3a CYeT He3amep3LUel BoAbl

W, , nnotHocTu ckeneta rpyHTa P,y VM TEMNEPATYPHI HAYasa €ro 3amep3aHusa be.

Ons 3aTopdOBaHHbIX TPYHTOB, HaxXOAALMXCA B TalOM W OX/JAXKLEHHOM COCTOSIHUM, Korga
TemnepaTypa rpyHTa Bbille TEMNEePaTypbl Ha4yana 3amep3aHus (T > nf) , BEIMYMHa Cm HaxoAmTcA No

dopmyne

Ch = |:CpM (1 - G) + Cng + CWVI/tot:'pd,th ’ (5-11)

t

raoe yaenbHas TeNJI0eMKOCTb MUHEPANbHOMO CKesleTa CpM n Topda Cp HaxoauTca no Tabaunue

6.6; C, =4200 JIx/ (xr-°C).

g

KoHcynbTaHTlAOC: NpumeyaHue.
EAMHULBI MI3MepeHUa AaHbl B COOTBETCTBMM C OPULMANbHbIM TEKCTOM JOKYMEHTA.

Ona 3aTopdoBaHHbIX FPYHTOB, HAXOAALIMXCA B MEP3JIOM COCTOAHMMU, KOrda TemnepaTypa rpyHTa

HWXe U1 paBHa TemnepaType Ha4vyala 3aMep3aHnA (T < T;)f ) , BEJINYNHA Cf HaxXo4uTcAa no d)oplv\yne

C

f = |:CpM (1 - G) + Cng+ CwWw + q (VVtot - Ww)i|10d,f ’ (5-12)

rae W, paccuutbisaetca no popmyne (B.5), Cw =4200 JI>K/(KF : K) ,a C. -no dopmyne (5.9).
B cnyuasx, npeaycMoTpeHHbIX B 5.9, 3HaueHue Ko3bduLMeHTa TENIONPOBOAHOCT HE3ACONEHHbIX,

3aCOJIEHHbIX 1 3aTOPPOBAHHbIX FTPYHTOB B Ta/IOM /Ith n mep3aom iﬁn (8ns gnanasoHa TemnepaTyp HUXKe

T <=-15 °C) cocToaHuUM NpuBeseHbl B Tabauue b.8 B 3aBucumocty ot BaaskHoctn W, , nnotHoctn ckeneta



rpyHTa Oy 4 ¢ W CTENEHU 3acoNeHHOCTH cornacHo FOCT 25100.



PacyeTHble 3HaYeHnA KOQd)d)MLLMeHTa TENNOMNPOBOAHOCTU IPYHTA

B Tanom A, , Mep3nom Xf (T <=-15 °C) cocToAHMM

(tabnunua B.8 B pea. M3ameHeHus N 1, yTB. MNprKkasom
MwuHcTposa Poccmun o1 07.11.2016 N 779/np)

Tabnuua 6.8

KoadbdpULMeHT TennonpoBoaHOCTM rpyHTOB A, BT/(M-°C)

MnotHo Cymma MecKkun pasHoM NAOTHOCTH Cynecu nbinesatble CYrNVHKN U TNINHBI
CTb
CyXoro pHasA CreneHb 3aCONEHHOCTH CreneHb 3aCONEHHOCTH CreneHb 3aCONEHHOCTH
rpynta | B/1AKHO 3aTopdoBaHH
CTb Cnab | CpegH | Cunb Cnab | Cpea | Cunb Chabo CpedH | CUAbH | e rpyHTI
Pa.ih s rPyHTa, | He3aconeHH | 03aco | e3aco | Ho3ac | HesaconeHH | 03aco | He3ac | Ho3ac | He3aconeHH 3acoN e3aco | o3aco
P Wiot, ble NIeHH | NeHHbl | oneH ble JIeHH | oneH | oneH ble JNIEHHDbI | NIEHHbI
af €HHble
3 A.e. ble e Hble ble Hble | Hble e e
r/cm
7»,,, kf }”f x.f kf Kth x.f kf x.f x.f Xth x.f x.f }”f x.f )“th 7‘1’
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 - - - - - - - - - - - - - - - | o041|0,70
0,4 2,0 - - - - - - 1216 | - - - - 210 - - - 1093|139
0,7 1,0 - - - - - - | 214 ] - - - - | 200 - - - - -
1,0 0,60 - - - - - - 210 - - - - 190 | - - - - -
1,2 0,40 - - - - - - 12,02 - - - | 157 |18 | - - - - -
1,4 0,35 - - - - - | 1,8 | 200 | - - - | 157|176 | 1,68 | 1,65 | 1,59 | - -
1,4 0,30 - - - - - | 1,74 | 198 | 195|191 | 1,88 | 1,45 | 1,65 | 1,59 | 1,56 | 1,50 | - -
1,4 025 | 1,91 | 2,48 | 237 | 2,21 | 2,08 | 157 | 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 | - -
1,4 015 | 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 | 075|084 | 082|080 | 077|064 |073]|071| 069|067 | 046 | 0,48 | 0,43* | 0,41* | 0,40* | - -
1,6 0,30 - - - - - - - - - - | 168|194 | 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 | 215|250 | 243 | 236 | 230|162 | 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 | 168 | 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 | 156 | 152 | 1,48 | 1,45 | 098 | 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




,ﬂ,}'lﬂ HaXoXaeHnAa Be1NYnHbI X‘f Y HE3aCOJ/IEHHbIX N 3aCONIEHHbIX TPYHTOB B MEP3/10M COCTOAHUUN B

AvanasoHe TemnepaTyp be >2T>T, ,rae T =—15°C, moxHo ncnonb3osatb cooTHowWweHMe

A

r A _(ﬂ'ﬁn _ﬂ’th)[Ww(T)_Ww(Tm)]/[W;

i -W.(T,)], (6.13)

ot

rae A, v j“fm HaxoaaTcs no Tabaunue b.8, w.(T) 4w W.(T,) onpepenstoTca no ¢opmyne (b.4)
T

[NA He3aCoNeHHbIX rPyHTOB npu 771 = 0 ,a 1y -no dopmyne (b.3) gna HesaconeHHbIX rpyHTOB Npu B =0.

B cayyasx, NpefycMOTPeHHbIX B 5.9, 3HaueHue KoadpduumeHTa TeMnepaTyponpoBoaHocTH a (m%/c)
AN HEe3aCO/IeHHbIX, 3aCONIEHHbIX M 3aTOPPOBAHHbIX FPYHTOB HAaX0AUTCA No popmye

a = A/Cp, (5_14)

roe BeNnYmHbl KoapduuneHTa TenN0NPoOBOLAHOCTH A 1 06vemHoIl TennoemkocTy Cp HaxoaATcA
B COOTBETCTBMW C YKa3aHUAMM, NpuBeseHHbIMK B B.7.

B.8. BeanunHa o6 bemMHOM TennoTbl 3amep3aHunsa (TaanHUsA) rpyHTa Lv (Ax/m3) npuHUMaeTca paBHoOIA

KOAM4ecTBy TenaoTbl, HEO6X0AMMOM ANA 3amep3aHna BoAbl (TasHMA NbAa) B eAnHULE 06bemMa rpyHTa U
onpeaensercsa no ¢opmyne

Lv = LO [VVtot - Ww]pd.thf ’ (5'15)

5
roe L, = 3,35-10" (IIK/KT) _ 3pauenme y4enbHol TennoTbl $a3oBbIX NpeBpalLeHN BO4a-Nes;

Be€/INYUHa Ww ANnA HE3aCO/IEHHbIX, 3aCOJIEHHbIX U BaTOpq)OBaHHbIX FPYHTOB Haxo4AnTCA B COOTBETCTBUN C

T,

yKasaHuAMU, NpuBeaeHHbIMKU B 6.6 npu ycnosuu be > T, 34ecb ‘i HaxoAUTCA B COOTBETCTBMMU C

YKasaHnamu, npmsegeHHbimu B b.5.

MpunoxeHue B
(pekomeHnayemoe)

PACHETHbIE 3HAYEHMA NMPOYHOCTHbLIX XAPAKTEPUCTUK MEP3/1bIX TPYHTOB

B.1. PacueTHble gaBneHusa Ha mep3ssble FPyHTbl R, pacyeTHble CONPOTMBAEHUA MeP3/bIX TPYHTOB U
FPYHTOBbIX PAacTBOPOB CABMIY MO MNOBEPXHOCTAM CMep3aHua ¢yHAaMEHTOB Raf M pacyeTHble
COMPOTMBAEHUA MEP3/bIX TPYHTOB CABWUMY MO FPYHTY WAWU FPYHTOBOMY pPacTBOpY R, onpeaenstoTcs

onbITHbIM NyTem. Mpu onpegeneHun 3HaveHwin R, qu, R, NabopaTopHbIX YyCNOBMAX crepyeT

R R

npon3BoanTb UCMbITAHMA Ha CABWUI B CneunasbHbIX I'IpVI60an - Ana onpeaeneHuAa a WU sh WU Ha

OZHOOCHOE CXKaTue UM Ha BAAB/AIMBAHME LWAPMKOBOTrO WTamna - 4na onpegeneHuna R.

MNpn onpeaeneHnn qu LWepoxoBaToCTb MOBEPXHOCTU, NO KOTOpOl‘/‘i npon3soauTCcA CcaBur

cMep3lerocs B Hel o6pasua rpyHTa, AOMKHA 6biTb TakoW e, Kak QyHAAMEHTOB, NPUMEHAEMBbIX B
CTpouTeNbCTBE.



B.2. Mpn OTCYTCTBMWU OMbITHbIX OAHHbIX A0MNYCKaeTcA NPUMHUMATb 3HavyeHuAa R, Raf 7 Rsh no
Tabanuam B.1 - B.11.

PacueTHble fAaBieHMA Ha mep3/ble FPYHTbI R No4 HUMKHMM KOHLLOM CBau NpMHMMAtOTCA Mo Tabaunue
B.1, noas nogowsol ctonbyatoro ¢yHAameHTa - no Tabauue B.2, ANA MepP3NbIX TPYHTOB C
KOHTMHEHTa/IbHbIM TUMNOM 3acofieHuns - no Tabauue B.5, A4nAa mepsnbiX FPYHTOB C MOPCKMM TUMOM
3acosieHus - no Tabaunuam B.7 u B.8, ansa nbaa - no tabaunue B.10, ana 3aToppOBaHHbIX MEP3/IbIX TPYHTOB
- no tabnuue B.11.

PacueTHble cONpPOTUBAEHNA MEP3/bIX FPYHTOB M FPYHTOBbLIX PACTBOPOB CABMUIY MO NOBEPXHOCTAM
cmep3aHua ¢ dyHAAMEHTOM MPUHMMAOTCA No Tabauue B.3, An8 Mep3nblX 3aCO/IEHHbIX TPYHTOB C
KOHTMHEHTaNIbHbIM TUNOM 3acofieHuns - no Tabauue B.6, A4nAa mMep3nblX FPYHTOB C MOPCKMM TUMNOM
3aco/ieHua - no Tabauue B.9, mep3nbix 3aTopdoBaHHbIX FPYHTOB - No Tabauue B.11.

(8 pea. 3meHeHuna N 1, yts. NMpukazom MuHcTpos Poccumn ot 07.11.2016 N 779/np)

PacyeTHble CONPOTUBAEHUA MEP3/bIX FPYHTOB CABUIY MO FPYHTY WUAWU FPYHTOBOMY PacTBOPY Ry,

R

npuMHUMaloTca no Tabsavue B.4, nbaoB No rpyHToBomMy pactBopy *%ii - no Tabauue B.10, mep3nbix
3aTop¢dOBaHHbIX FPYHTOB MO FPYHTY UAU FPYHTOBOMY PacTBOpY - No Tabauue B.12. 3HauyeHMA pacyeTHbIX
CONPOTUBNEHUI MepP3/bIX TPYHTOB KaK KOHTUHEHTa/IbHOro, Tak M MOPCKOTO TUMa 3aco/IeHMA, CABUTY MO

TPYHTY WU TPYHTOBOMY pacTBopy R, ZAonycKaeTca NPUHUMATb PaBHbIMM R, = Raf c yueTom B.4.

B.3. 3HaueHus Raf B Tabauuax B.3, B.6, B.9 v B.12 cneayeT ymHoKaTb Ha KoapduumeHt Vaf ,

3aBMCF|IJJ,M[;1 OT BUAa NOBEPXHOCTUN CMepP3aHNA U HpMHMMaeMbID’I PaBHbIM:
nJiga OETOHHEIX [IOBEPXHOCTEM (QYyHIaAMEeHTOBR, M3TOTOBJISEMBIX

B METAJIJIMUECKOM OIAJTYOKE 4 v vt v v et o e ot et ae e s eeeeesneesnseeeeeeeeeeeaeeenns 1,0
IJIS OEePEeBSHHEIX [IOBEPXHOCTEM, He 00paBOoTaHHHEX MaCJISHEMMI

AHTUCEIITUKAMI  « v v v v e v e v ot e e e oo o oo e oo eoeneeeeeeeeeeeeeeeeeeeeeeneneneas 1,0
IOJiS OEePEeBsHHEIX [OBepxHOCTeM, o00pabOoTaHHHIX MaCJISHBEMU

AHTUCEIITUKAMI  + v v v v v e v v o o o e o oo oo oeoeneeneneneeneeneeeeeeeeeeeeeeeeeeeenens 0,9
OJIS MEeTAaJJIMUECKUX [IOBEPXHOCTEM M3 TOPAYEKATAHOTO MPOKATA v we..... 0,7

B.4. 3HaueHus Rsh 8 Tabaunuax B.4 n B.9 cnesyeT ymHOXaTb Ha KoaddpuumeHT Vs, paBHblii:
onsa OypOoHa®MBHEIX CBalM C JoOaBJieHMEM B OETOH IPOTUMBOMOPO3HEIX
XUMUUECKUX TOOABOK v v v v v v v oo oo oo oo e o eoenseneneeneeneeeeeeeeeeeeeeeeeeeeeens 0,7

OJiS BCeX BUIOB CBal NpPM JLOVUCTOCTU T'PYyHTa OJZSliS(l4 ............. 0,9
B OCTAJIBHBEIX CJIIYUATX o v e o v o o oo oo e s oo s aeeanenneeneeneeneeneeeeeeneeens 1,0



NMpumeyaHue. Mpu coveTaHUM ABYX NepeuncaeHHbix B B.4 ycnosuii koadpduumeHt Vs npuHumaetca pasHbim 0,6.

B.5. Mep3ble 3aco/ieHHble FPYHTbl B 3aBUCMMOCTM OT NpeobiafatoLlero XMMMYeCcKoro CocTaBa Cosei BbIAENATCA NO TUMY 3aCONEHUA - KOHTUHEHTANbHOMY
nan mopckomy - B cootsetctemm ¢ FOCT 25100.

Tabnunua B.1

PacueTHble gasneHUA Ha mep3/ble He3acoJ/ieHHble rpyHTbl R
noa HNXHUM KOHUOM CBaun

rny6buHa PacueTtHble gasneHus R, kla, npu Temnepatype rpyHTa, °C
IpyHTbI norpy»xeHua
cBali, m -0,3 -0,5 -1 -1,5 -2 -2,5 -3 -3,5 -4 -6 -8 -10

Mpu nbagncTocTn
ii1<0,2:

1. KpynHoobnomouHble | Mpu ntoboii | 2500 | 3000 | 3500 | 4000 | 4300 | 4500 | 4800 | 5300 | 5800 | 6300 | 6800 | 7300

rnyéuHe
2. MNecKku KpynHble To xe 1500 | 1800 | 2100 | 2400 | 2500 | 2700 | 2800 | 3100 | 3400 | 3700 | 4600 | 5500
cpegHel KpynHoCcTH
3. lMecKkn menkue u 3-5 850 1300 | 1400 | 1500 | 1700 | 1900 | 1900 | 2000 | 2100 | 2600 | 3000 | 3500
nblaeBaTble
10 1000 | 1550 | 1650 | 1750 | 2000 | 2100 | 2200 | 2300 | 2500 | 3000 | 3500 | 4000
151 6onee | 1100 | 1700 | 1800 | 1900 | 2200 | 2300 | 2400 | 2500 | 2700 | 3300 | 3800 | 4300
4. Cynecu 3-5 750 850 | 1100 | 1200 | 1300 | 1400 | 1500 | 1700 | 1800 | 2300 | 2700 | 3000

10 850 950 | 1250 | 1350 | 1450 | 1600 | 1700 | 1900 | 2000 | 2600 | 3000 | 3500

15un6onee | 950 | 1050 | 1400 | 1500 | 1600 | 1800 | 1900 | 2100 | 2200 | 2900 | 3400 | 3900




5. CYrNMHKN U TNKHBI 3-5 650 750 850 950 1100 | 1200 | 1300 | 1400 | 1500 | 1800 | 2300 | 2800

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

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

Mpwn nbagncTocTn
rPyHTOB
0,2<=i;<=0,4:

3-5 400 500 600 750 850 950 | 1000 | 1100 | 1150 | 1500 | 1600 | 1700
6. Bce BuApl rpyHTOB, 10 450 550 700 800 900 1000 | 1050 | 1150 | 1250 | 1600 | 1700 | 1800
YKa3aHHble B Mo3.1-5

15 n 6onee 550 600 750 850 950 | 1050 | 1100 | 1300 | 1350 | 1700 | 1800 | 1900
PacyeTHble faBneHNA Ha mep3 ble He3acoeHHble rpyHTbl R
noa, noAowson ctonbyatoro pyHaameHTa
PacuetHble gaBneHua R, klMa, npu Temnepatype rpyHTa, °C
IpyHTbI

-0,3 -0,5 -1 -1,5 -2 -2,5 -3 -3,5 -10
Mpn NbANCTOCTM FPYHTOB i; <
0,2:
1. KpynHoob6n10MO4UHbIe 1 550 950 | 1250 | 1450 | 1600 | 1800 | 1950 | 2000 | 2200 | 2600 | 2950 | 3300
MecKku KpynHble n cpegHen
KPYMHOCTH
2. Mecku menkue v 450 700 900 | 1100 | 1300 | 1400 | 1600 | 1700 | 1800 | 2200 | 2550 | 2850
nblnesatble

Tabnuua B.2



3. Cynecun 300 | 500 | 700 | 800 | 1050 | 1150 | 1300 | 1400 | 1500 | 1900 | 2250 | 2500
4. CYTNNHKKU U TNINHDI 250 450 550 650 800 900 | 1000 | 1100 | 1200 | 1550 | 1900 | 2200
Mpw NbANCTOCTU TPYHTOB ij >=

0,2:

5. Bce BMAbl rPYHTOB, 200 300 400 500 600 700 750 850 950 | 1250 | 1550 | 1750

YKa3aHHble B N03.1-4

PacyeTHble cONpOTUBNEHUA MEP3/bIX HE3ACONEHHbIX FPYHTOB
N TPYHTOBbIX PaCTBOPOB CABUTY MO NOBEPXHOCTU

cMmep3aHus Raf ¢ pyHOameHTOM

(8 peqg. UameHeHus N 1, yTB. MNprKkasom
MuHcTtpos Poccun ot 07.11.2016 N 779/np)

Tabnunua B.3



PacyeTHble conpoTUBAEHUA qu , KMa, npu TemnepaType rpyHTa, °C

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

N3BecTKOBO- 60 90 160 | 200 | 230 | 260 | 280 | 300 | 350 | 400 | 460 | 520
necyaHbln
pacTBop

MpumeyaHwue. 3Ha4yeHune Raf AnAa Mn3BeCTKoBO-Mec4aHOro pacrteopa AdaHbl AnA pacrteopa

cnepytoulero coctasa: Ha 1 m3 pactBopa necka cpegHesepHucToro - 820 /1, M3BECTKOBOrO TecTa
nnoTHocTbio 1,4 r/cm® - 300 5, Boabl - 230 n; ocagka KoHyca - 10 - 12 cm. Mpu ApyrmMx coctasax

M3BECTKOBO-NECYAHOro pacTtBopa, a TaKXe ANnAa uemMeHTHO-NeCc4aHOoro pacrtesopa 3Ha4YeHuA qu
onpeaenarnTca OnbITHbIM NyTEM.

Tabanua B.4

PacyeTHble conpoTUBAEHUA MepP3/ibIX He3aCONEHHbIX TPYHTOB

CABWTY NO FPYHTY UM TPYHTOBOMY PacTBOPY Ry,

PacueTHble pasneHuna R, , KMa, npu TemnepaTtype rpyHTa, °C
pPyHTbI

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

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

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




PacueTHble AaBneHMA Ha Mep3/ible 3aCONEHHbIE TPYHTbI
C KOHTUHEHTA/IbHbIM TUMOM 3aCoNeHUA R Nog HUKHMM KOHLLOM CBau
(8 pea. U3meHeHus N 1, yTB. MNpuKasom
MwuHcTposa Poccmun o1 07.11.2016 N 779/np)

PacueTHble gaeneHus R, kla, npu Temnepatype rpyHTa, °C

3aconeHH 1 -2 -3 -4
oCTb
rpyHTa nybuHa norpy*KeHua ceau, M
Dsal; %
3.5 10 R 10 R 10 R 10 15w
bonee bonee bonee bonee
MNeckn menkue n cpegHue
0,1 500 600 850 650 850 950 800 950 1050 900 1150 1250
0,2 150 250 350 250 350 450 350 450 600 500 600 750
0,3 - - - 150 200 300 250 350 450 350 450 550
0,5 - - - - - - 150 200 300 250 300 400
Cynecun
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

Tabnuua B.5



CyranHKkum

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

MpumedaHue. 3HaveHune R nog noaoLWweomn ctonbyatoro pyHaameHTa AOMNyCcKaeTca NPMHMMaTh NO HacToALLen Tabanue Kak

ANna cean rnybuHoM norpy»keHma 3 - 5 m.

PacyeTHble CONPOTUBNEHNA MEP3/1bIX 3aCONEHHbIX TPYHTOB
C KOHTUHEHTa/IbHbIM TUMOM 3aCO/IEHUA CABUTY

MO NMNOBEPXHOCTAM CMEP3aHUA Raf

(8 peqg. U3meHeHus N 1, yTB. MNprkasom
MuHcTtpos Poccun ot 07.11.2016 N 779/np)

Tabnunua B.6



33CONeHHOCTb PacyeTHble conpoTMBAEHUA Raf , KMa, npu TemnepaType rpyHTa, °C
rpyHTa Dsal, %
-1 -2 -3 -4
Meckn menkue n 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
CyranHKm
0,2 60 100 130 180
0,5 30 50 90 120
0,75 25 45 80 110
1,0 20 40 70 100
Tabnnua B.7
PacueTHble gaBneHnA R Ha mep3/ble 3aCoNeHHbIe FPYHTbI
C MOPCKUM TUMOM 3aCOIEHUA NOA, HUMKHUM KOHL,OM CBau
3aconeHHoc | TnybuHa PacueTHble pasneHua R, kla, npn Temnepatype rpyHTa, °C
Tb FPYHTA | NOrpy*KeHun
Dsal, % cBali, M -1 -2 -3 -4 -6
Meckn menkune n noinesatble
0,1 3-5 340 480 600 740 800
0,2 - 260 360 390 450
0,3 - - 190 270 350
0,5 - - - 230 270
0,1 10 450 590 710 850 910




0,2 - 310 460 500 560
0,3 - - 300 380 460
0,5 - - - 340 380
0,1 15 n 6onee 550 690 810 950 1210
0,2 - 470 570 600 660
0,3 - - 400 480 560
0,5 - - - 440 480
Cynecob
0,15 3-5 730 1050 1150 1430 1620
0,2 450 750 1000 1180 1310
0,3 270 580 730 800 880
0,5 - 220 280 360 450
0,8 - - - 140 250
0,15 10 770 1090 1190 1470 1660
0,2 490 790 1040 1220 1350
0,3 310 620 770 840 920
0,5 - 260 320 400 490
0,8 - - - 180 290
0,15 15 n 6onee 840 1160 1260 1540 1730
0,2 650 960 1200 1380 1510
0,3 470 780 930 1000 1080
0,5 - 420 470 560 650
0,8 - - - 340 450
CYrIMHKK TAXKE/ble U [INHbI
0,2 3-5 410 640 820 1000 1360
0,3 290 470 650 820 1200
0,5 - 270 410 590 930
0,8 - 160 270 410 600
1,0 - 140 230 370 470
1,2 - - 180 320 440




1,5 - - 150 270 410
0,2 10 510 740 920 1100 1460
0,3 390 570 750 920 1300
0,5 - 370 510 690 1030
0,8 - 260 370 510 700
1,0 - 240 330 480 570
1,2 - - 280 420 540
1,5 - - 240 370 510
0,2 15 n 6onee 600 830 1010 1190 1550
0,3 480 660 840 1010 1390
0,5 - 460 600 780 1120
0,8 - 350 460 600 790
1,0 - 330 420 570 660
1,2 - - 370 510 630
1,5 - - 330 460 600
Tabnunua B.8
PacueTHble paBneHuA R Ha mep3nble 3acONeHHbIe FPYHTbI C MOPCKUM
TUNOM 3aCo/IeHNA nog NoAoLWBoM cTonbyaToro dyHaameHTa
33C0NeHHOCTS PacueTHble pasneHus R, kla, npu Temnepatype rpyHTa, °C
rpyHTa, Dsal, % 1 2 3 4 6

Meckn menkue un nolnesaTble

MNosnuma ncknroyeHa ¢ 8 maa 2017 roga. - UameHeHue N 1, yt8. Mprkasom MuHcTpoa Poccumn ot

07.11.2016 N 779/np.

0,05 530 780 920 1100 1280
0,10 260 400 520 760 1000
0,15 250 430 560 660 740
0,20 - 200 280 310 370
0,30 - - 110 190 270
0,50 - - - 150 190

Cynecu




Mo3snuymn nckntoversl ¢ 8 maa 2017 roga. - smeHeHne N 1, yTB

07.11.2016 N 779/np.

. Mpukaszom MuHcTpoa Poccun ot

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

CyFﬂMHKVI nerkue

Mo3nunm mncknoveHol ¢ 8 maa 2017 roga. - UasmeHeHne N 1, yTB.

07.11.2016 N 779/np.

Mpukaszom MuHcTpoa Poccun ot

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

CyF}'IVIHKVI TAXeNble U TNNHbI

MNosnunmn mncknouveHsl ¢ 8 maa 2017 roga. - UsmeHeHune N 1, ytB. MNpukazom MuHcTtpoa Poccun ot

07.11.2016 N 779/np.

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
Tabnanua B.9

PacyeTHble conpoTUB/EHUA Cpe3y No NOBEPXHOCTU CMepP3aHmA qu
MepP3/biX 3aCO/TEHHbIX TPYHTOB C MOPCKUM TUMNOM 3aCONIEHNA



R

3aCONEHHOCTb PacyeTHble conpoTtusieHuns “Yur , kMNa, npyn TemnepaType rpyHTa, °C

rPyHTa, Dsa, %
-1 -2 -3 -4 -6

[Meckun

Nosnuma ucknroyeHa ¢ 8 maa 2017 roga. - UameHeHue N 1, y1B. MMprKkazom MuHcTpoa Poccum ot
07.11.2016 N 779/np.

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 - - - - -
Cynecwm

Mo3nunm ncknoveHol ¢ 8 maa 2017 roga. - UsmeHeHne N 1, ytB. MNMpukazom MuHcTpoa Poccum ot
07.11.2016 N 779/np.

0,15 60 100 130 180 230
0,20 35 75 110 150 200
0,30 30 55 80 120 160
0,50 20 40 60 80 110
0,80 45 65 90
1,00 - 60 80

CYI'I'IMHKM TAXKeble U TNTNHbI

Mosnuymun nckntoversl ¢ 8 maa 2017 ropa. - UsmeHeHune N 1, ytB. MpuKazom MuHcTpoa Poccum ot
07.11.2016 N 779/np.

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




Tabnuua B.10

PacueTHble gasneHunA Ha neq R nod HUKHUM KOHLLOM CBaun
M pacyeTHble CONPOTUBNAEHUA NbAa CABUTY MO NOBEPXHOCTU

R

CMEP3aHMA C TPYHTOBLIM PAacTBOPOM “Ysi,i

PacuyeTHble 3HaueHnA, R n Rsh,i , KlMa
Temnepartypa nbaa, °C

R R,

-1 50 20

-1,5 100 30

-2 140 35

-2,5 190 45

-3 230 50

-3,5 260 60

-4 280 65




PacyeTHble AaBAEHMA Ha mep3/ble 3aTopdOBaHHbIE FPYHTbI R
NoA HUKHMM KOHLLOM CBau

rny6buHa 3HauyeHue R, Kla, npn TemnepaType rpyHTa, °C
[pyHTbI Norpy>KeHu

A cBau, M -0,3 -0,5 -1 -1,5 -2 -2,5 -3 -3,5 -4 -6 -8 -10
MNecyaHble
0,03< lom <=0,1 3-5 180 230 300 400 600 750 950 1050 | 1250 | 1550 | 1750 | 1950
0,1< lom <=0,3 130 170 240 350 480 550 650 750 910 1050 | 1200 | 1350
0,3<1lom <=0,5 100 130 170 260 350 440 500 590 690 790 890 1000
0,03< lom <=0,1 10 230 280 350 450 650 800 1000 | 1100 | 1300 | 1600 | 1800 | 2000
KoHcynbTaHTlAKOC: NpumeyaHue.
Yucnosble 3HaueHuA B rpade "TpyHTbI" AaHbl B COOTBETCTBMM C OOULMANBbHBIM
TEKCTOM JO0KYMEHTA.
0,01< lom <=0,3 180 220 290 400 530 600 700 800 960 1100 | 1250 | 1400
0,03< lom <=0,5 150 180 220 310 400 490 550 640 740 840 940 1050
0,03< lom <=0,1 15 360 420 490 590 790 940 1100 | 1200 | 1400 | 1700 | 1900 | 2100
0,1< lom <=0,3 310 350 420 530 660 730 830 930 990 1230 | 1400 | 1530
0,3<lom <=0,5 260 290 330 420 530 500 660 750 850 950 1050 | 1160

Tabnuua B.11



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

PacyeTHble gaBneHUs Ha mep3/ible 3aTOPGOBAHHbIE FPYHTbI

nog, nogoLwBeol ctonbyatoro ¢pyHaameHTa R, pacyeTHble
CONPOTMBAEHMA MepP3/biX 3aTOPPOBAHHbIX TPYHTOB CABUTY
No NOBEPXHOCTM CMepP3aHUA qu M pacyeTHble CONPOTMBIEHUA
Mep3/biX 3aTOPDOBAHHbIX TPYHTOB CABUTY MO FPYHTY
WV TPYHTOBOMY PacTBOpY Rsh
PacuyeTHble 3HayeHuMA R, qu , Rsh , KMa, npu TemnepaType rpyHTa, °C
pyHTbI
-0,3 -0,5 -1 -1,5 -2 -2,5 -3 -3,5 -4 -6 -8 -10

PacyeTHble gaBieHns Ha mep3sble 3aTopdOBaHHbIE FPYHTbI NOA, NoAOLWBOM cTobuaTtoro pyHaameHTa R

Tabnunua B.12



MecyaHble:

0,03< lom <=0,1 130 180 250 350 550 700 900 1000 1200 1500 1700 1900

0,1< lom <=0,3 80 120 190 300 430 500 600 700 860 1000 1150 1300

0,3< lom <=0,5 60 90 130 220 310 400 460 550 650 750 850 970

[NUHUCTbIE:

0,05< lom <=0,1 80 120 200 320 480 590 700 850 1000 1100 1300 1500

0,1< lom <=0,3 60 90 150 250 350 420 540 620 700 820 940 1050

0,3< lom <=0,5 40 60 100 180 280 350 430 500 570 670 760 860

Topd 20 40 60 120 220 270 320 390 450 520 590 670
PacueTHble conpoTuBaeHna mep3/bix 3aTOPGOBaAHHbIX TPYHTOB CABMTY MO NOBEPXHOCTU CMEP3aHMUA Raf

MNecuaHble:

0,03< lom <=0,1 50 70 90 100 130 160 160 180 210 250 280 320

0,1< lom <=0,3 30 40 50 70 90 110 120 140 160 190 220 240

0,3< lom <=0,5 20 30 40 60 70 80 90 110 130 150 170 190

nnHucTble:

0,05< lom <=0,1 20 40 60 80 100 110 130 150 180 200 230 270

0,1< lom <=0,3 10 20 30 50 60 70 90 100 120 140 160 180

0,3< lom <=0,5 5 10 20 30 50 60 80 90 100 120 140 160

Topd 3 5 8 25 40 50 70 80 90 110 120 140




PacyeTHble CONPOTMBAEHUA MeP3/bIX 3aTOPGOBAHHbIX IPYHTOB CABMTY MO FPYHTY AW FTPYHTOBOMY PacTBOpy R,

MNecyaHble:
0,03< lom <=0,1 30 60 100 140 160 190 230 250 270 310 330 350
0,1< lom <=0,3 10 30 50 70 110 120 130 150 180 200 230 260
0,3< lom <=0,5 8 20 40 60 80 20 100 120 140 150 180 210
FNnHUCTbIE:
0,05< lom <=0,1 20 50 70 90 110 120 140 170 200 250 270 300
0,1< lom <=0,3 5 30 40 50 70 80 100 110 130 180 190 200
0,3< lom <=0,5 3 20 30 40 60 70 90 100 110 140 150 170
Topd 2 10 20 30 40 60 80 90 100 120 140 160
Tabnnua B.13
HopmaTtuBHble NpeaesibHO ANTENbHbIE 3HAYEHNA YAEbHOro
cuennenns €L (kMa) n yrna sHyTpeHHero Tperuna Pr (rpap)
ONA Mep3/bIX TPYHTOB WU KOHTAKTa rPyHTa CO CKa/oM
0O603HayeHus XapaKTepUCTUKM rPyHTOB Npu TemnepaType rpyHTa, °C
[PYHTbI XapaKTepPUCTUK

rPYHTOB -0,5 -1,0 -1,5 -2,0 -2,5 -3,0 -3,5 -4,0 -5,0 -6,0 -8,0
MecyaHble c, 80 110 140 170 200 230 250 300 360 420 520
(rpaBenucTtble
Neckun ¢ o, 28 28 30 30 32 32 32 32 33 33 33
cofepiKaHnem




nblnesaTomn
dpakuum bonee
8%)

(8 peq. U3meHeHusa N 1, yTs. NMpukazom MuHcTpos Poccuu ot 07.11.2016 N 779/np)

KOHTaKT necyaHbIx c; 70 90 120 150 180 200 220 270 280 330 410
rPYHTOB CO CKanou
(ckanbHble
obpasupl C
pasmepamu
Bbictynos 0,5-2,0
MM)
(8 peq. U3meHeHuna N 1, yt. NMpukazom MuHctpos Poccun ot 07.11.2016 N 779/np)
®, 16 16 17 17 18 18 18 18 19 19 19
FNUHUCTBIE ¢, 50 80 110 140 180 210 240 280 320 390 530
®, 14 16 18 20 22 23 24 25 26 27 28

HopmaTusHble 3HaueHus yaensbHoro cuennennsa S, (kMa)

1 yrna sHyTpeHHero Tpenna Pg (rpan) oTTansatoLero

FTMUHUCTOIO rpyHTa

Tabnunua B.14

KoHcynbTaHTlAtOC: NnpnumeyaHue.
0O603HayeHus B TabanLe gaHbl B COOTBETCTBUM C 0PMLMANAbHBIM TEKCTOM AOKYMEHTa.




XapaKTepMCTVIKM FTPYHTOB NP 3HAYEHUWN NOKA3aTeNA TEKYHECTU ||_, Aonun

O603HayeHusA
XapaKTepUCTUK €AMHNLBI
rPyHTOB 0,25 0,35 0,5 0,625 0,75 1,00
¢, KMa 21 19 17 15 13 9
P, rpap, 32 28 23 19 14 5




MpumeHeHMe Ha 0b6a3aTenbHOM ocHoBe MNpunoxkeHus I obecneunsaeT cobaogeHne TpeboBaHMi
depepanbHoro 3akoHa ot 30.12.2009 N 384-d3 "TexHUYeCKMA pernameHT o 6e30MacHOCTM 34aHMIA U

coopyxkeHun" (MoctaHosneHne MpaButenbcrtea PP ot 26.12.2014 N 1521).

MpunoxkeHue I
(obasaTenbHoe)

CPEAHETO0OBAA TEMIMEPATYPA U TNYBUHA CE3OHHOIO OTTAUMBAHUA
N NMPOMEP3AHWNA TPYHTA

r.1. HOpMaTMBHaH I'Ily6VIHa CE€30HHOro oTTanBaHMA rpyHTa dth,n' M, onpegenAaeTca no AaHHbIM

HaTypHbIX HabatoaeHnn no dopmyne

T (Tthm - be)tzh,m
dy,=d, (T; _T;;f)tth , (1)

roe dt'h - Hambonbwasa raybuHa Ce30HHOro OTTaMBaHMA TPYHTA B FOAOBOM Nepuoae, M,
yCTaHaBAMBaeMas No AaHHbIM HAaTyPHbIX HabAOAEeHWI;
(8 pea. 3meHeHuna N 1, yts. NMpuKkazom MuHctpos Poccumn ot 07.11.2016 N 779/np)

be - TemnepaTypa Hayasna 3ameps3aHua rpyHTa, °C, onpeaensaeman no Mpunoxexuio b;
T, wt,, - COOTBETCTBEHHO CPeAHAA MO MHOTONETHUM JaHHbIM TemnepaTypa BO3ayxa 3a

nepuoa, NoNOXUTENbHbIX Temnepatyp, °C, U NPOAO/IKUTENBHOCTb 3TOrO Nepnoaa, Y, NpMHUMaemblie nNo
CN 131.13330, npuyem Ana KAMMaTUYecKMx noapaioHos |6 n I 3HaveHua Tth’m n t,, cnepyet
NpPUHUMaATL C KoadpduumeHTom 0,9;

T, v t, - cOOTBETCTBEHHO CpeAHAs TemnepaTypa Bo3ayxa, °C, 3a Nepuof, NONOKUTENbHbIX
TemnepaTyp U NPOAO/IKMUTENILHOCTL 3TOFO NEPUOAA, Y, B roj NposeaeHnAa HabaoaeHNn, NpMHUMaemble
no MeTeofaHHbIM.

I.2. HopmaTuBHan rnybuHa ce3oHHOro Nnpomep3aHua rpyHTa df,n , M, onpeaensercs no popmyne

df,n — d} (Tf,m B be)tfm

(Tf N be)tf (12

d,

raoe “s - Hambonblas rnybuHa CE30HHOro MPOMEpP3aHUs TPyHTa B FOAOBOM Mepuode, M,
YCTaHaB/AMBAEMAnA MO AaHHbIM HAaTYpPHbIX HabAlOAEeHWT;
(8 peq. 3meHenuna N 1, yte. NMpukazom MuHctpos Poccumn ot 07.11.2016 N 779/np)

T

f.m W tf,nz - COOTBETCTBEHHO CpeaHAA MO MHOrOJZIETHMUM OdaHHbIM TemMmnepaTtypa BO34yXa 3a

nepuoa oTpuuaTenbHbIX Temnepatyp, °C, M NPOA0AKUTENbHOCTbL 3TOT0 Neproaa, 4, npuHumaemblie no Crl
131.13330;

T t,

/ W Yf - COOTBETCTBEHHO CpeaHAa TemnepaTtypa Bo3ayxa, °C, 3a nepuog OTpMLATENbHbIX
TemnepaTtyp U NPoA0/IKUTENbHOCTb 3TOro Nepuoaa, 4, B rof, nposeaeHua HabnaeHUi, NpUHUMaemMble



No MeTeoaHHbIM.
r.3. Mpu OTCYTCTBMM [AaHHbIX HATYPHbIX HaGAOAEHWA HOPMATUBHYI T1y6UHY CEe30HHOro

OTTaMBaHMA rPyHTa dth’n , M, LLONYCKaeTcsa onpeaenatb no popmyne

24 (Tzh,c _be)tfh’c + 0 2 0

n= - ,(I.3)
" 7 2q,) 2g,
rae
t,
0=]0,25- t:’c (71) _be)km ﬂfcftth,c ; (I.4)
1
t C
¢, =L, + ;h -0,1 [Cm (Tth,c —1, )_Cf(TO _be):|} (r.5)
2
T

b - 0603HayeHue To e, uTo B popmynax (I.1) - (.2);

Tth,c - pacyeTHas TemnepaTypa MNOBEPXHOCTU TPyHTa B NeTHUK nepuog, °C, onpegensemas no

dopmyne

T

th,c

=1,4T

th,m

+2,4 °C;(re)
[, - PACYETHbI NEPUOA NONOKNTENbHBIX TEeMNEePaTyp, 4, onpeaenaemMblii no popmyne
bhe = 1,15tth’m +0,1¢,; (r.7)

;

4 - Bpems, MPUHMMaEMOEe PaBHbIM 1,3-10" ¢ (3600 v);
7

I, - Bpems, NpUHUMaEMOe paBHbIM 2,7-10" ¢ (7500 u);

T, . pacyeTHadA cpegHerofoBas TemnepaTypa MHOrOIeTHEMEP30ro rpyHTa, °C, onpegensemas no
I.s;

A, v /1f - TEeN/I0NPOBOAHOCTb COOTBETCTBEHHO Ta/IOro M Mep3/10ro rpyHTa, Br/(m-°C);
C, v Cf - 06bEMHaA TENN0EMKOCTb COOTBETCTBEHHO TaNoro 1 Mmep3noro rpyHTa, Jx/(m3-°C);
k, - KO3QULMEHT, NPUHUMAEMbIN ANA NecYaHblX FPYHTOB paBHbiM 1,0, @ ANA MIMHUCTLIX - NO

C

Tabnuue .1 B 3aBUCMMOCTM OT 3HAYEHUA TEMJIOEMKOCTU ~f W cpeAHer TemnepaTtypbl rpyHTa, °C,

onpegensemon no popmyne
T=(T, =T )(ts. /1, -0,22); r.8)

Lv - TennoTta TasHuA (3amep3aHua) rpyHTa, [x/m3, onpegensemas no lNpunoxenuio 6 npu

Temnepatype rpyHta, pasHon 0,57, °C.

Tabanuya I.1



Koadpdunument km

3HaueHua koadduumenta K, npu 06vemHON TennoemKocTH c,,
TemnepaTypa, °C [x/(m3-°C)
1,3-10° 1,7-10° 2,1-10° 2,5-10°

-1 6,8 5,9 5,3 5,0
-2 5,2 4,5 4,0 3,7
4 3,7 3,2 2,8 2,5
-6 3,0 2,6 2,3 2,1
-8 2,5 2,2 1,9 1,6
-10 1,8 1,6 1,4 1,2

I.4. HopmaTvBHan rnybuHa ce3oHHOro Nnpomep3aHua rpyHTa df,n , M, onpegensercs no popmyne

wa(r. -1 V¢,
f bf f.m )" fm
d,,= ( ) ,(r.9)
q9,

rae

9, =L,-0,5C,(T,,~T,), (r10)

34echb L, . tennota 3amep3aHuA rpyHTa, [x/m3, onpegensemas no MNpunoxenuio b npwm

TeMnepaType rpyHTa, paBHOM 095(Tf,m - be ) , °C.
(8 peq. N3meHeHua N 1, yTB. NMpukazom MuHcTpos Poccum ot 07.11.2016 N 779/np)

OcTanbHble 0603HaYeHUs Te e, YTo B hopmyne (I.2).

5. B cnyyasx, Korga npeaycMaTpuBaloTCA BePTUKaAbHAA NAAHUPOBKA TEPPUTOPUM MOLCHINKOW,
peryinpoBaHue MOBEPXHOCTHOrO CTOKa WU Apyrue mMeponpuatua, NPUMBOLALWME K MOHUMKEHUIO YPOBHA
nog3emMHbIX BOA, 3HayeHMA Tennopu3MUYECKUX XapaKTEPUCTUK NPU pacyeTe HOPMATUBHbIX FAyOuH
CE30HHOro OTTaMBaHWA U Npomep3aHus rpyHToB no ¢opmynam (I.3) un (I.9) cneayer npuHUMaTL NpwU
B/IQXKHOCTU rPYHTA, PaBHOM:

OJIS1 KPYTTHOOOJIOMOUHEIX TPYHTOB & e s o o v o o o oo o s oo osoesonenessonessssans 0,04

" IIECKOB (KPOME TIIBIITEBATEIX) & e s o o o o o o s o s o o oo sossonnnessonensessans 0,07

" [IECKOB TIBITIEBATEIX & v v o o o o o o o o e s o e s o e s m e e aoeennsesnseeneeeeeeeeenns 0,10

" TIIVHUCTEIX TPYHTOB ¢ o v o v v o o o o oo oo oo oosonsonsnnesansenneeseess M@'+075]p

" BATOPOOBAHHEIX TPYHTOB « v o v v o s o o oo o oosonsonsonsonssnssnesnsss LIM%,
1 w

rge p W p - COOTBETCTBEHHO 4YMUCNO NAACTUYHOCTU WU BZIAXXHOCTU TPYyHTa Ha TrpaHuue
NNaCcTUYHOCTU.

I.6. PacyeTHas rnybuHa ce30HHOro oTTaMBaHmA dth W pacyeTHas rnybuHa ce3oHHOro Npomep3aHums

rpyHTa df onpegaenstoTca no popmynam:



!

d,=kd,,; 11
d, =kd,, ,(r.12)
rge dth,n n df,n - HOpMaTUuBHbIE F}'Iy6VIHbI COOTBEeTCTBEHHO Ce30HHOro oTTanBaHMAa N Ce30HHOro

npomep3aHuaA rPyHTa;

!
ki vk - K03 PMLMEHTbI TENJOBOIO BAUAHUA COOPYIKEHUS, MPUHMMaeMble no Tabanue I.2.

Tabnunua .2
KoadduumenTsi k, 1 ki
(8 pea. U3ameHeHus N 1, ytB. NprKasom
MwuHcTposa Poccmun ot 07.11.2016 N 779/np)
CoopyxeHusa k,; kh
34aHuA 1 coopykeHna 6e3 Xx0104HOro NoANobs - B cooTtBeTcTBMM C
TpeboBaHuamu CN
22.13330

34aHMA N COOPYIKEHUSA C XONOAHBIM MOANO/IbEM:

Y HapY»KHbIX CTEH C OTMOCTKaMM, MMetowmnmm acpanbtoBoe ntomy | 1,2 -
nofobHoe NoKpbITUA

Y HapY»KHbIX CTEH C OTMOCTKamMu 6e3 achanbToBbIX MOKPLITUIA 1,0 -
Y BHYTPEHHUX onop 0,8 -
MocTbi:

NPOMEKYTOUHbIE MaCCUBHbIE ONOPbI C PyHAAMEHTAMU MENKOTro
3a/10)KeHuA nan GdyHgameHTaMmn us cBali U cBan-cTo608 C NAUTOM
(pocTBEepKOM), 3arny6neHHOM B TPpYHT NpU WMPUHE Onop No

dacagy:
oT2004mMm 1,3 1,2
4 m u bonee 1,5 1,3
MPOMEKYTOUHblE CTONBYATbIE U CBaWHbIE OMNOPbI, PAMHO-CTOeYHble | 1,2 1,1

onopbl C d)yH,CI,aMEHTaMM MENIKOTo 3a10XXeHnA

obcCbIMHbIE yCTOU 1,0 1,0

Mpumeuyanua. 1. [aHHble Tabauubl He PaACNPOCTPAHAOTCA Ha CAyd4au MNPUMEHEHUA
TENAOU30NALMN U APYTUX CNEeLMaNbHbIX TENN03aWMUTHbIX MEpPONpPUATUIA (BEHTUAMPYEMbIE U

TennousonnpytoLme NoAChINKK, OXNaxKaatoLlme ycTpoicTea U T.4.).
!
2. na ycToeB MOCTOB, 06CbINaHHbIX NecYaHbiM FPYHTOM, 3HadeHns *; un k) cnegyeT NPUHUMATb

No AaHHbIM TEN/NOTEXHNYECKOTO pacyeTa, HO HE MeHee 1,2.




. MaTUBH Ha4eHU Her MTemn TYPbl MHOIFONIETHEM 10TO FPYHT 0,n ON nAaeTcan HHbIM NONEBbLIX U3M HUA Temn Typbl
7. HopmaTtnueHoe 3Ha4YeHMe cpeaHerog4oBom Temnepa oroneTHemepsaioro aToeeﬂecnoa ones 3mepe emnepa

FTPYHTOB Ha OMbITHbIX MJOWaAKaxX C ecTeCTBeHHbIMWU ycnoBmAMU. [lonycKkaeTca 3HayeHue Tz),n NMPUHUMATb PaBHbIM TEMNEPATYPE FPyHTa Ha Fl'ly6VIHe 10 m ot
NOBEPXHOCTU.

(8 peq. U3meHeHua N 1, yts. NMpukazom MuHcTpos Poccuu ot 07.11.2016 N 779/np)

I.8. PacyeTHan cpegHerogoBaa Temnepatypa MHOrONE€THEMEP3NOro rPyHTa To, °C, yCTaHaB/AMBAETCA Ha OCHOBAHWWM MPOTHO3HbIX PACYETOB M3MEHEHMUA
TEMMepaTypHOro peXxmnma rpyHToB Ha 3acTpanBaemon TeppUTopumm.

JonyckaeTca onpeaenatb 3Ha4YeHue To , °C, no popmyne

1 d,,
T;) - (Tf,m - 7—;7f)l‘f,m +Lvdth,n A—i_RS + T;;f ,(r.13)

‘ 22,

7
roe ty - NPOLOMKUTENBHOCTb ro4a, NpuHUMaemas pasHoit 3,13-10° ¢ (8760 u);

T

fom U tf,m - COOTBETCTBEHHO CpeAHAA N0 MHOFONIETHUM JaHHbIM TeMMepaTypa Bo34yxa B Nepuog oTpuuaTtesbHbix TemnepaTyp, °C, 1 NpoAo/IKUTENIbHOCTb
aToro nepuoaa, ¢ (4), npuHMmaemsle no Cr 131.13330;

dth,n - HOpMaTuBHaA F}'IY6MHa CE30HHOro OTTaMBaHnA, M, ANA NPenBapUuUTE/IbHbIX PAaCHETOB A0NYCKaeTCA NPUHNUMATb MO PUCYHKaMU r.inr.z;

L, _tennora asnus (3amep3anua) rpyHTa, /M3, onpegensemas no Mpuaoxenuio b;

R . TepMMUYecKoe CONPOTUB/IEHNE CHErOBOro Nokposa, M*°C/BT, onpeaensemoe no popmyse

R =d /4 (r14)

roe ds - CpeaHe3nMHAA BbICOTa CHETOBOIro NOKpPOBa, M, MPUHNMMaemMaAa No MeTeoJaHHbIM,

A

s - CPeAHEe3NMHAA TeNNoNPOBOAHOCTb CHErOBOro NOKpoBa, BT/m?-°C, onpeaensetca no ¢opmyne

/Is = md (0’ 18 + 0’87p3) ’ (rls)



. y 2
rae My - nepecyeTHbIN MHOXUTENb, NPUHUMaeMbli pasHbim 1,16 M~ - BT/(T - °C) ;
P - cpefHe3sMMHAA NIOTHOCTb CHEFOBOTO NOKPOBA, T/M3, NPMHMMaeMan No MeTeo4aHHbIM.

MpumeyaHma. 1. B pailoHax co cpeaHel CKOpOCTblo BETpa B 3MMHWMI Mepuog cBbiwe 5 m/c paccumTaHHoe no ¢opmyne (.13) 3HauyeHue R, cnepyet
yBeanumeats B 1,3 pasa.

2. Ecnm npwm pacyeTe no ¢opmyne (I.12) T, >1, , TO cieslyeT NpUHUMaTh T, = be .

PucyHok I.1. Tny6uHbI OTTaMBaHMA NecYaHbIX FPYHTOB



7 G Epy e . }




PucyHOK I.2. Tny6UHbI OTTanBaHMA TIUHUCTbIX TPYHTOB

MNpumeHeHne Ha obsi3aTenbHOM ocHoBe MpunoxeHus [ obecneymsaeT cobaoaeHne TpeboBaHU
depepanbHoro 3akoHa ot 30.12.2009 N 384-d3 "TexHUYECKMA pernameHT o 6e30MacHOCTM 34aHUIA U
coopyxkeHun" (MoctaHosneHne MpaButenbcrtea PP ot 26.12.2014 N 1521).

MpunoxeHue [
(oBnasaTenbHoE)

PACHET TEMMNEPATYPHOIO PEXUMA BEHTUJIMPYEMOIO NOAMNOMbA

O.1. TemnepaTypHbIt peKMM BEHTUAMPYEMOro MOANO/bA XapaKTepusyeTca cpeaHeroAoBow

Temnepatypoit Bo3ayxa B NOAMNOJbe Tc,a, yCTaHaB/MBaeMOW pacyeTom B 3aBMCMMOCTM OT
NpeaycMOTPEHHOIO MPOEKTOM 3HaYeHMA CpeaHEero40BoM TeMnepaTypbl MHOrO/IETHEMEP3/I0r0 rPYHTa Ha

!
€ro BepxHel NOBEPXHOCTU Ty (7.2.8), TENNOBOro pexKMmMa COOPYNKEHUA U PEXMMa BEHTUIMPOBAHUSA
nognonbs.

0.2. CpegHerogoBas TemnepaTypa BO34yXa B BEHTWIMPYEMOM MOAMNO/bE Tc,a, °C,
obecneymBaoLan NPeayCMOTPEHHYIO B MPOEKTe CPeaHEro4oBY0 TeMMnepaTypy MHOro/eTHEMEP3/10ro

!
rPYHTa Ha ero BepxHei NOBEPXHOCTH T, , °C, Bbluncnaerca no popmyne

T.,=kT; (n1)

roe ky - KO3GOULMEHT, NpUHUMaemMblid no Tabauue .1 B 3aBUCMMOCTU OT 3HaYEHWM L m

A 2,

rae L - NPOAOMKUTENbHOCTL Mepuoga C OTPULATENbHOM CpeaHEeCcYTOYHOM TemnepaTtypoi

BO34yxa, cyT, npuHumaemas no CIM 131.13330;

ﬂ’f 7] ﬂ'th -Tena1o0npoBoaAHOCTb COOTBETCTBEHHO MEP3/10T0 U TAJ/10I0 rPyHTOB.

Tabnuua 4.1
KoadpdpuuneHnt ko
3HavyeHuna KoapPuumneHTa ko npu tf,n , CYT
A1 2y
200 225 250 275 300
1,0 1,0 1,0 1,0 1,0 1,0
1,1 0,87 0,96 0,98 0,99 1,0
1,2 0,78 0,93 0,97 0,99 1,0
1,3 0,72 0,90 0,96 0,99 1,0




) !
[1.3. CpesHeroaoBas TemnepaTypa MHOTOIETHEMEP3/IOTO FPYHTA Ha ero BepxHeli nosepxHoctn 1

, °C, ycTaHaB/auBaemas Mnpw 3KcniyaTauuu 34aHUIA WAW COOPY)KEHWI, Ha3Ha4yaeTcs W3 yC/I0BUSA
obecneyeHunsa Tpebyembix pacyeTHbIX TEMNEPATYP FPYHTa OXNaXKA4aloWmMmn ycTponcTeamu. ns 3gaHmum n

COOpPYKEHUI 3HaYEHUe TO' onpeaenserca no ¢opmyne
’
1, =1,+AT,(0.1a)
roe To - TemnepaTypa MHOIO/IeTHEMEP30ro rpyHTa, °C;

AT - noHuxeHune TemnepaTypbl, KOTOPOE [AOMKHO 6biTb OBeCneYeHo OXNaXAaloLUMK
ycTpoicteamu, °C, npuHMMaeTtcs no Tabauue .2.

Tabnuua A.2

MoHuxeHne Temnepatypbl AT’

CpesHerofosas TemnepaTypa rpyHTa c y4eToM | MoHuxeHue Temnepatypsl AT, °C
TemnepaTypbl Hayana 3amep3aHus
(To - Tor), °C
(To - Ter) >-0,5 -2,5
-0,5 = (To - Ter) > -1,0 1,5
-1,0 >=(To - Tps) >-1,5 -0,5
-1,5>=(To - Tps) >-6,0 0

Mpumeuarue. Mpu To - Tor HAXKE MUHYC 6 °C JonycKaeTcA NOBbIWEHWE NPUPOAHbIX
!
TemMnepaTyp MHOTONeTHEMEP3/bIX FPYHTOB A0 3HaueHus 1, KoTopoe obecreunBaer

Tpebyemyo HecyLLyto cnocobHOCTb OCHOBAHMA.

(n. .3 B pea. UameHeHusa N 1, yt8. Mpukazom MuHctposa Poccum ot 07.11.2016 N 779/np)

[.4. YctaHosneHHas pacyetom no [1.2 cpegHeroaosas TemnepaTtypa Bo3ayxa B NoAnosibe Tc,a npu
€CTeCcTBEHHOM BEHTMAMPOBaHWW MOAMOAbA 3a cyYeT BETPOBOro Hanopa obecnedynBaetca noabdopom
MOAYNA ero BeHTUANPOBaHUA M, onpeaensiemoro COoTHoLEHUEM

M=4,14, (2

roe A
naowaab, paBHas NpPov3BeAeHMIO MepumeTpa 34aHWUA Ha PacCTOfiHME OT MOBEPXHOCTM FPyHTa WAu
OTMOCTKM A0 HM3a POCTBEPKA CBaHOro PpyHAameHTa nam dbyHaamMeHTHbIX 6anok, m?%;

y - ANA NOAMOAUIA C NpoAyXamMu - obLiaa naowaab NPoayxoBs; AN OTKPbITbIX NOANOANIM -

4, - NAOWAAb 34aHMA B N1aHe N0 HaPY}KHOMY KOHTYpY, M2,

MpumeyaHue. MNpu OTHOWEHWNM BbICOTbI NOA4MNONbA hc K WwupuHe 3gaHna B menee 0,02 cneayet
NPUMEHATb BEHTUNSALMNIO C MEXAaHMYECKUM NOBYKAEHNEM.

A.5. Moaynb BeHTMAMpPOBaHUA M, HeobxoaMMblit ans obecneyeHUs pacyeTHOW TemnepaTypbl

BO34yXa B noAno/sibe Ivc,a npuv ero eCteCTBeEHHOM BEHTU/IMPOBAHUN, BbIMNCNIAETCA NO d)opN\yne



-1, (T, ~T,)x+¢
: : X
‘ 07 77R0Cvka1/a(Tc,a - T;)ut)

1+2. %, a3)
1

roe k. - K03OPULMEHT, NPUHMMAEMbIN B 3aBUCMMOCTM OT PACCTOAHMA MEXAY 34aHMAMU a N KX
BbICOTOM h, paBHbIM:

1,0 npn a >=5h
1,2 npna=4h
1,5 npu a <= 3h;

T, - pacyeTHaa TemnepaTypa Bo3gyxa B nomelyeHum, °C;

T

out - CPEAHEroA0Basa TemnepaTypa Hapy»KHoro sosayxa, °C;
R, . CONpoTUBNEHUE Tenaonepeaade nepexkpbITUA Haa noanonsem, m?-°C/BT;

C, - 06bemHan TennoemKocTb BO3Ayxa, NPUHUMaeMas pasHoi 1300 Ax/(m3-°C);

k

a - ODOOOLEHHbIN A3POANUHAMMYECKUI KOIPPUUMEHT, YUMTbIBAIOWMI L[aBAeHME BETPa U
rMAapaBAMYECcKME CONPOTUBIEHNS, MPUHUMAEMbIM PAaBHbIM: ANA COOPYKEHUA NPAMOYTro/ibHOM Gopmbl -
k,=0,37 ; M-06pasHoit popmbl - k,=0,3 ; T-o6pasHoit dopmbl - k,=0,33 L-o6pa3sHoit popmbl -
k,= 0,29

V

a - CpegHAA rogoBas CKopocTb BeTpa, M/c (M/u);

X - Ge3pazmepHbiii napameTp; 415 OTKPbITbIX MOANOANIA MPUHUMAETCA PaBHbIM O; A/1S1 MOL4MONNIA
C NpoAyxamu onpegensertcsa no ¢popmyne

n
i

=4 R A4

roge A

: - NIOWaab LLOKOAA ANA NOAMNOAMIA C npoayxamu, m%;
R _ 2.0 .
z - CONPOTUB/IEHNE Tenaonepeaaye Lokonsa, m*-°C/BT;

S . napameTp, YYMTbIBAOWMI BAUAHUE PACNONIOKEHHbIX B MOAMNOAbE KOMMYHMKaLMIA Ha ero
Tennosoi pexum, °C, onpegenaembiii no popmyne

R J=n Z .
éi = ﬁ ZRP_J(Tp’j - Tc,a )tpa.f , (A.5)
b y J:1 P:j

roe n - yncno Tpybonposoaos;
Zp,j - ANMHA j-ro Tpybonposoaa, m;

Tp,j - TemnepaTypa TenaoHocutensa B j-m Tpybonposoae, °C;
[p,j - Bpema paboTbl j-ro TpybonpoBoaa B Te4eHMe roaa, CyT;
ty - NPOAO/IKUTENbHOCTb rofa, pasHana 365 cyT;

p,j - CONPOTMBNEHME TENoNepesaye TENA0M30ALMM j-ro Tpybonposoga, m:°C/BT;

Zi - K03¢¢MLI,VIGHT noTepU Hanopa Ha OTAE/IbHbIX Y4aCTKax Nno4noabA, HpMHMMaEMbIVI no Ta6nv|u,e

A.3.

Tabnuua 4.3



Koadpduument X

YyacToK noanonbA X
Bxog, c cy>keHnem noToka 0,50
antosunitHas pelueTka 2,00
MoBopoT NoToKa Ha 90° 1,32
Bxopa, ¢ paclwmnpeHnem noToka 0,64

MprmeHeHMe Ha obA3aTenbHol ocHoBe MpunoxeHua E obecneunsaer cobntogeHmne TpeboBaHMii
dPepepanbHOro 3akoHa ot 30.12.2009 N 384-d3 "TexHUYECKUIN pernameHT o 6e30MacHOCTU 343aHUIN U
coopyxkeHun" (MoctaHosneHne MpaButenbcrtea PP ot 26.12.2014 N 1521).

MpunorkeHue E
(oBnasaTenbHoE)

PACYET OCHOBAHWI NMPU CTPOUTE/IbCTBE MO CNOCOBY CTABU/IU3ALINM
BEPXHEM MOBEPXHOCTW MHOTOJIETHEMEP3/1bIX TPYHTOB

E.1. Mpu cTpouTenbcTBe No cnocoby ctabuansaumm BepxHein NOBEPXHOCTU MHOFONETHEMEP3/0r0
rpyHTa (6.4.4) rnybuHa 3anoxkeHna ¢pyHaameHToB d 4ONKHA YAOBNETBOPATL YCNOBUIO

h,—2>d>d,, +1,([E1)

roe hth - rnybuHa 3aneraHna BepxHel MOBEPXHOCTM MHOTrO/IETHEMEP3/IOro MPYHTa Ha Hayano

IKCNAyaTaunnm COOPYXEeHUA, M;

df,n - HOpMaTMBHasA rNybnHa CE30HHOro NPOMEP3aHUA FPYHTa, M.

E.2. PacyeT ocHOBaHWI ¢GyHAAMEHTOB MO Hecyuiel cnocobHocTM u pedopmaumam cnegyet
Npon3BOANTb B COOTBETCTBMMU C TpeboBaHMAamK CIM 22.13330, CMN 24.13330, HacTosLWero cBoaa Npasun.

MposepKy PyHAAMEHTOB Ha YCTONYMBOCTb M MPOYHOCTb Ha BO34ENCTBME CUA MOPO3HOTO NyYeHuUA
rPYHTOB HeobXxoAMMO MPOU3BOAUTL cornacHo 7.4.1 - 7.4.5, npuHMMan pacyeTHyo rNybuHy Ce30HHOro

npomep3aHua rpyHTa df = df,n +1 , M.
E.3. Tpebyembin TemnepaTypHblA pPeXUM TPYHTOB OCHOBaHM obecrneymBaeTcss XOJ04HbIM
noanonbLeM, MOAyNb BEHTUAMPOBAHUA KoToporo M onpepensetrca no ¢dopmyne (4.3), npuHMmasn

CcpeaHerofoByto TemrnepaTypy BO3Ayxa B NoAnosibe Tc,a , °C, paBHoii

A,

_ f
T'c,a_}\’ (T(')_T;?f)—l_l’l—i_];?fl(Ez)
b s
(B pea. U3ameHeHus N 1, yTB. MNprKasom

MuHcTpos Poccun ot 07.11.2016 N 779/np)

roe :Bf - KOapdMLUMEHT, onpeaensiembli No rpadmMKkam pucyHka E.1 B 3aBUCMMOCTU OT 3HAYEHUM



napameTpos ‘ff n ¥y , onpepensembix no popmynam

Sr=(d;, +1)/B ;3

AT
f LUBZ r \E

rae Lu - pacueTHbIi CPOK 3KCMyaTaLMM COOPYSKEHUS, C (4).
OcTanbHble 0603HaYeHUs Te e, 4To B hopmynax MpunoxkeHua M.
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PucyHok E.1. Tpaduku gna onpegenenmna kosppuumneHTa ﬂf

E.4. NMonoxeHne BepxHel MOBEPXHOCTM MHOFONETHEMEP3NOro rPyHTa Mo4 COOPYXKEHMemM npwu

npuHaTo E.3 pacyeTHOM TemnepaType BO3ayXa B NOAMNOAbE Tc,a [,0/1KHO ObITb NMPOBEPEHO PacyeToM Mo
rnybuHe oTTaMBaHUA rPyHTa NOZ coopyrKeHuem H, onpeaensemolt B COOTBETCTBUM C yKasaHuamM K.5,

npuHmMman B popmyne (K.15) 3HaueHue Tin = Tc,a +L1 , °C, n Koapduument % = 0,

B cnyyae, ecv npu NolyYeHHOM pacyeTom rnybuHe oTTaMBaHUA rpyHTa H (cuMTas oT NoBepXHOCTU
MHOFONIETHEMEP3/I0T0 FPYHTA) OCafKa OCHOBAHMA MPEBbICUT NpeaesibHO AOoMNycTUMOe AaA AAHHOro
COOpPYKEHWUA 3HaUYEeHWNE, CAeayeT NPeayCMaTPUBATL SONONHUTENIbHbIE MEPONPUATAA NO PEFYIUPOBAHUIO
rnyOuHbl OTTanBaHMA OCHOBAHMA.



MpunoxerHune XK
(pekomeHgyemoe)

PACYET CBAMHbIX ®YHAAMEHTOB HA JEVNCTBUE
FTOPU30OHTA/IbHbIX HATPY3OK U BO34ENCTBU

.1. [laHHOEe NpPUIOXKEHME HEe OTHOCUTCA K pacyeTy cBalHbIX GYHAAMEHTOB OMOP MOCTOB Ha
OEeNCTBME TOPU3OHTA/IbHbIX HArPy3oK, KOTOPbLIN caeayeT NPOU3BOAUTL B COOTBETCTBMMU C TpeboBaHMAMM
CN 35.13330 c yyeTom yKasaHui 12.17.

.2. Mpun pacyete cBalHbIX GYHAAMEHTOB Ha AENCTBME FOPM3OHTA/IbHBIX HArpy3oKk (cua u/man
MOMEHTOB) U BO3AENCTBUI (TemnepaTypHOro paclMpeHUsa pocTBepKa M np.) caedyeT paccmaTpusaTb
cnepytowme pacyeTHble CXeMbl:

cxema 1 - cBaa norpyeHa B TBEpAOMEP3/bl FTPYHT, rybuHA CE30HHOrO OTTaMBaHUA KOTOPOTO

dth < Sb , rge b - pa3mep nonepeyvyHoro ce4eHmA cBan B HanpasaeHUU AGVICTBMH FOpM3OHTa}'IbHOl71 Chnbl;

cBasA MPUHUMaETCA >KeCTKO 3agenaHHoll B ocHoBauue Ha raybune d, +1,5b, conpotmenenne

PaCNONOXEHHbIX BbllWe C/IOEB IPYyHTa HE YYUTbIBAETCA,
cxema 2 - cBad norpy»xeHa B TBep,a,omep3nbu71 FPYHT, I'J'IY6MHa CE30HHOro oTranBaHMA KOTOPOTro

d, >5b, ycnosua 3agenkn ceam Te ke, 4TO M B cxeme 1, a BblWEPACNONOKEHHbIE [PYHTbI

paccMaTpUBalOTCA Kak IMHelHO-aedopmupyeman cpesa ¢ KoaddMLMEeHTOM KeCTKOCTM, BO3PacTaloLWMmM
NPONopLMOHanbHO rybuHe B nNpeaenax Kax4oro O4HOPOAHOrO C/0f; 3Ty CXeMy [OMNyCKaeTcA TaKkKe

npuiumate  npu  d, <5b, ecnn  ce3oHHO-OTTaMBalOWMI  CMOM  CNOMEH  MaNOBAAKHbIMM

I-(pyI'IHOO6/'IOM0LIHbIMM M nec4aHbIMU TPYHTaMMU CpEAHeVI NNOTHOCTU U NNIOTHbIMU, a@ TaKXe NMUNHUCTbIMU

FPYHTaMM C NoKasaTesnem TEKYHECTM B TaJIOM COCTOAHUM 1, 0,75 ;

cxema 3 - cBafA NOrpyXeHa B MAACTUHMHO-MEP3/blA TPYHT, @ TaKXKe B C/Ay4YasaX MCNONb30BaHWA
MHOTro/IeTHEMEP3/bIX FPYHTOB B KAyecTBe OCHOBaHMA Mo npuHuMny |l; OKpy)Katowme cBato rPyHTbI
paccmaTpmBatoTCA Kak AMHenHo-gedbopmMmupyemas cpeaa ¢ KoadPpULUMEeHTOM KeCTKOCTU, BO3pacTaloWwmm
NPoMNopuUMOHaNbHO rNybuHe B Npeaenax Kaxaoro 04HOPOAHOrO C/0A.

K.3. PacueT cBalt N0 yKa3aHHbIM CXeMaM BbINO/IHAETCA B COOTBETCTBMM C yKazaHuamu Cl 24.13330

MCXOAA U3 YCNOBHOM rNyBMHbI NorpyskeHus ceait, pasHoit d,, +1,5b npu pacuetax no cxemam 1 v 2 n

paBHOW ¢aKTUYeCKon rnybuHe nOorpy)KeHus cBau npu pacyeTax Mo cxeme 3, OTCYMTbIBAEmMOM OT
NMOBEPXHOCTM FPYHTA NPW BbICOKOM POCTBEPKE M OT MNOAOLBbI POCTBEPKA - NMPU HU3KOM POCTBEPKE.

Mpu pacuyetax No cxeme 2, a TaK¥Ke Mo cxeme 3 B C/y4asnX, KOrga MHOro/sieTHEMEP3ble TPYHTbI
MCMONb3YIOTCA B KayecTBe OCHOBAHMA No npuHumny |, BeanumHy KoadpduumeHTa nponopunoHasbHOCTH
K, onucbiBatoLWwero MMHeMHoe Bo3pactaHue ¢ rybuHON KO3ahPULMEHTA HKECTKOCTU, OKPYXKAIOLLErO CBatO
rPYHTa, NPUHUMAIOT B 3aBMCMMOCTM OT BMAa rpyHTa no CI 24.13330. Mpu 3ToM NpuBeAEHHbIE B 3TUX
Tabnnuax 3HadeHua K ymeHbwatoT Ha 30% 4OnA OTTAsABWMX [IMHUCTbIX FPYHTOB M Ha 15% ana
BO/ZOHACHILLEHHbIX NECKOB.

Mpu pacyetax nNo cxeme 3, KOrga cBas MOrpyXeHa B MAACTUYHO-MEpP3/ble FPYHTbl, BEAUNYUHY
KoadduumMeHTa NPoNopLMOHanbHOCTM 3TUX rpyHTOB K, KH/M4, aonyckaeTtca onpeaenats no popmyne

E
K=2,35=

roe E - moaynb obwen gebopmaumm, Mla, NN1acTUHHO-MEP3/10ro rPyHTa, OKPYHKAIOLLErO CBato;

| u d - cOOTBETCTBEHHO AJINHA, M, NMOTFPYXEHHOM B TPYHT YacTW CBau U HAPYXKHbIA ANaMeTp, M,
KPYrA0ro WUAM CTOPOHA MPAMOYTrO/IbHOTO CEYEeHUs CBau B MJIOCKOCTU, MEPNeHAUKYASPHON AeNCTBUIO
rOpU30HTa/IbHOM HarpysKu.



MpunorkeHue U
(pekomeHgyemoe)

PACYET OCAOK OCHOBAHWM, CIOMXEHHbBIX CUNbHObANCTBIMW FPYHTAMM
M NOA3EMHbIM IbAOM
MN.1. OcagKa ocHOBaHuA cTon64YaToro GyHAameHTa Ha CUM/bHOMBLAWUCTLIX FPYHTax onpegensercs

cornacHo 7.2.16, 7.2.17 v 8.8. Mpun 3TOM COCTaBAAIOLLYIO 0CafKM Sp, M, 0BYCNOBAEHHYIO YNOTHEHUEM
OCHOBaHM NoA Harpy3Kom, AonyckaeTca onpeaenate no opmyne

Sp = Zé‘/h/ ,(1.1)
=

raenu hj - COOTBETCTBEHHO YMC/1I0 BblAENEHHDbIX C/10EB IPYHTA U UX TOZILLUNHA, M,

éj - OTHOCUTENNIbHOE CXKaTue j-I'O CNoA rpyHTa, 4oNn eanHUUbl, onpeaenAaemoe OonbliTHbIM NYyTEM,

[A/19 NPOC/I0EeB /ibAa 3HaYeHne égzj [AOnycKaeTca onpeaenatb no popmyne

é:. .= n./am,_/ (M 2)
i,j AUE

o,+0, . +a,.p

3neck ;- nopucrocts j-ro cnosa nbaa;
p - cpegHee AaBAeHWe Ha FPYHT NoZ NoAoLWBoW pyHAAMEHT], Klla;

O, - aTmocdepHoe aasneHune, npuHMmaemoe pasHboim 10,0 KMa;
O,.; - npupogHoe (6bITOBOE) faBNeHMe B cepeauHe j-ro cnos, Kla;
o

m,j - 6BE3MEpPHbIA KO3IPDULUMEHT, NPUHMMAEMbIN No Tabauue U.1 B 3aBUCUMOCTM OT OTHOLLEHUSA
! !
z! z,,+z; , ,
CTOPOH NOAOLWBbI PyHAaMeHTa a/b U OTHOCUTEeNbHOW TYBUHbBI 5~ = ~7  (3mecb Zj-1 un Z; -

b 2b

PaCcCToAHMNA OT NOAOLBbI d)pr,ameHTa COOTBETCTBEHHO A0 KPOB/IN U NOAOLBbI j-I'O cnoAa nbp,a).

Tabnuua U.1
3HayeHua koapduumenta n
3HaueHua koapduumenta % npul/b
Z'/b
1,0 1,2 1,4 1,6 1,8 2,0 3,0 10,0
0,4 0,417 0,450 0,474 0,492 0,506 0,516 0,545 0,569
0,6 0,269 0,299 0,324 0,343 0,358 0,370 0,406 0,438
0,8 0,181 0,206 0,227 0,245 0,259 0,272 0,310 0,350




1,0 0,128 0,148 0,165 0,180 0,193 0,205 0,243 0,289
1,5 0,064 0,075 0,085 0,095 0,104 0,112 0,143 0,196
2,0 0,038 0,044 0,051 0,057 0,063 0,069 0,093 0,145
2,5 0,025 0,029 0,038 0,038 0,042 0,046 0,064 0,112
3,0 0,017 0,020 0,024 0,027 0,030 0,033 0,047 0,090

N.2. CKOpOCTb 0CaAKN CUAbHObAUCTbIX TPYHTOB V, M/rof, 0byCcNOBAEHHAA UX NIACTUYHO-BAZKUM
TeyeHnem, onpeaensetcsa no popmyne

V= Z"j , (1.3)
Jj=1
rA4e m - 4nc/io MeCcALEB B rofly, B TeYeHMEe KOTOPbIX Pa3BUBAOTCA AePpOPMaLMM MOI3YYECTU TPYHTOB;

vj - cpegHemecA4YHaA CKOPOCTb OCaaKHu, M/MeC, onpeagenAaeman CornacCcHo ykasaHmam n.3.

N.3. CpegHeMecA4HaA CKOPOCTb OCaZKMN CUABbHOMbANCTBIX FPYHTOB OcHOBaHUA Y , m/mec (cm/mec),
onpeaensetca no ¢opmyne

vV, = 7302 h.& , (1.4)
k=1

r4e N - YUC/I0 CNOEB TPYHTa, B Npeesiax KoTopbIX ONpesenserca cpefHeMecsa4YHas TemnepaTypa
T ;

hy . ToNWMHA k-ro cnos rpyHTa, M, npuHMmaeTcs He 6onee 0,2b (b - meHblUMIA pasmep NoAOLWBbI
dyHOaameHTa);

‘fk - CKOpOCTb OTHOCUTenbHON aedopmaumm k-ro cnoa rpyHta, 1/4, npu cpeaHemecAYHOM

TemnepaTtype rpyHTa T/k , onpegensemas no popmyne

1 2

& = E(Gk _EJL,kj , (1.5)

3pecb Tk - koadbPpUUMeHT BA3KOCTU k-ro cnosa rpyHTa ocHoBaHus, Kla-y, onpeaenaemblii COrnacHo
yKasaHuam U.5;

O - HanpsaxeHwe, KlMa, B k-m cnoe rpyHTa ocHoBaHMA, onpeaenaemoe no U.4;
O -npepen TekyydecTn k-ro cnos rpyHTa ocHoBaHUs, KMa, onpeaensembiii no U.5.

W.4. Hanpsxenune O Bbluncnsetca no popmyne

Gk = 09 5(o-z,k—l + Gz,k) , (M6)

roe O-x-1 n Ok - HanpsxeHus, KMa, Ha BepXHel U HUXKHel rpaHuuax k-ro cnos, onpegensemble
no popmyne



0. =Py, (N.7)

rae @ - 6e3pasmepHblii KOIPOULMEHT, NPUHMMaEMbI no Tabauue W.2 B 3aBUCMMOCTU OT
OTHOLWIEHMA CTOPOH noAdolwsbl ¢pyHAameHTa a/b n ot 3Hauvenua z'/b (3gecb z' - paccTosaHue OT HU3a
nogowsbl GyHAAMEHTa A0 YPOBHA, HA KOTOPOM ONpeaenseTcsa HanpsXeHue);

Po=P~0,; - pononHutenbHoe (K NMPUPOAHOMY) BepTMKaNbHOE AaBAEHWE Ha TPYHT MOA

noZowson ¢pyHAaMeHTa, KMa,
roe p - cpegHee faB/ieHWE Ha FPYHT Mo NoAowBon ¢yHAAMEHTA OT MOCTOAHHOW U A/UTE/bHbIX
Aonei BpeMeHHbIX Harpysok, KMa;

O, - npupogHoe (6bITOBOE) JaBneHWe B PyHTE Ha yPOBHE MOAOWBbLI PyHAAMeHTa OT Beca
BbllLe/ieXKallMx C/I0eB rPyHTOB (40 OTMETKM NpupoaHoro penbeda), kla.

Tabnuua U.2

3HaueHuna koadppuumenta %

3HaueHusa koapduumerta % npu a/b
Z'/b

1 1,2 1,4 1,6 1,8 2 3 10

0,05 0,089 0,090 0,077 0,074 0,072 0,070 0,066 0,063
0,1 0,171 0,159 0,150 0,144 0,140 0,137 0,129 0,123
0,2 0,298 0,281 0,269 0,259 0,252 0,247 0,232 0,221
0,4 0,382 0,356 0,373 0,366 0,360 0,354 0,334 0,312
0,6 0,337 0,352 0,359 0,360 0,359 0,357 0,342 0,316
0,8 0,268 0,290 0,304 0,307 0,318 0,321 0,316 0,291
1,0 0,208 0,231 0,248 0,261 0,270 0,276 0,282 0,260
1,5 0,115 0,133 0,147 0,160 0,171 0,180 0,204 0,198
2,0 0,071 0,083 0,094 0,104 0,113 0,121 0,148 0,158
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

Cpep,Hee AONONHUTEeNbHOE AaBNEHUNE HA TPYHT Py AO/IXKHO YAO0BNETBOPATb YC/1OBUIO

Py <k, =0, 18

"3

roe kf - 6e3pasmepHbIit KO3apPULMEHT, NPUHUMAEMbIA NO NepBoi CTpoke Tabauupl U.3 npwm

hs /b=0 , hs - TO/ILLMHA FPYHTOBOM NPOCAOWNKM Nog, GyHAAMEHTOM;



O, - Hanbonbluee 3HaYEHNe HanpaXKeHus, KMa, NPy KOTOPOM COXPaHAETCA IMHENHasA 3aBUCMMOCTb
CKOPOCTU YCTAaHOBUBLUEFOCA TEYEHMA OT HaNpAXKEHMA HA Ha4Ya/IbHOM Yy4acTKe PEeOosIOTMYEcKOol KPUBOW,
onpeaensemoe no U.5.

Tabnuua U.3
3HavyeHuna KoapodmumneHTa kf
3HauyeHuA KoadpPpuumeHTa kf npu a/b
hs/b
1 1,2 1,4 1,6 1,8 2 3 10
0 2,6 2,65 2,7 2,7 2,75 2,8 2,9 3,2
0,5 3,3 3,35 3,4 3,4 3,45 3,5 3,6 3,8
1,0 3,8 4,40 4,8 4,8 4,60 4,4 4,3 4,6
1,5 10,0 8,70 7,7 7,1 6,70 6,4 5,6 5,8
2,0 16,2 13,8 12,1 11,0 10,2 9,5 7,7 7,5

MN.5. PacyeTHble XapaKTEPUCTUKM CUIbHONBbAMCTOrO TFPYHTA 77, 0., O, onpepensaorca npw
WHXXEHEepPHbIX W3bICKAaHMAX M3 UCMNbITaHUMM 06pas3sLoB Mep3/0oro rpyHTa Ha OAHOOCHOEe CXaTue B
cootBetcTBuM ¢ [OCT 12248.

TemnepaTtypbl T/k , B 3aBUCUMOCTM OT KOTOPbIX yCTaHaBaMBatoTca 3HaueHua '/ u O, cnepyet
onpeaenatb no dopmynam (7.5) - (7.7) HacToAwmMX HopM. 3HaYeHMA KoadduumeHTa & Ans onpeaeneHns
TemnepaTtypbl IPpUHUMatOTCA no Tabauue N.4 ana j-ro mecaua v raybuHbl 3aneraHna cepeauHbl k-ro cnos
Z, 3MEPAEMOI OT BEPXHEW MOBEPXHOCTM MHOTONETHEMEP3/bIX FPYHTOB. MpK 3TOM 3a nepeblii mecal, (j =
1) npuHMMaeTca TOT, B KOTOPOM IyBMHA CEe30HHOrO NPOTanBaHWUA AOCTUraeT HaMboblero 3HaYeHus.

Ona O, TemnepaTypa NpMHMMAaETCA paBHO TemnepaType Ha rybuHe HUKe NoAoLWBbI GyHAAMEHTa Ha
0,5b (3gecb b - wWnpuHa noaoLwBbl GyHAAMEHTA).

Tabnuua N.4
3HauyeHus Koadduumenta i
3HaueHus koadduumenta &k npu j, mec
Z,M
1 2 3 4 5 6 7 8 9 10 11 12

10 [ 034|031 046 | 076 | 1,12 | 1,45 | 166 | 1,69 | 1,54 | 1,24 | 0,88 | 0,55
20 | 062|051 053|068 091|117 | 1,38 | 1,49 | 1,47 | 1,32 | 1,09 | 0,83
30 |08 |07 | 065 | 0,70 | 0,82 | 1,00 | 1,17 | 1,30 | 1,35 | 1,30 | 1,18 | 1,00

40 |09 |08 | 077|076 | 081|091 104 | 1,16 | 1,23 | 1,24 | 1,19 | 1,08

50 | 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

NpumeyaHwue. z - paccToaHue OT BerHelz NOBEPXHOCTU MHOTOJIETHEMEP3/IbIX TPYHTOB 40 YPOBHA,
Ha KOTOPOM onpegendaeTca remnepartypa.

MN.6. CKopocTb OCagKu MoA3emHoro bda Vv, m/rog, obycnosneHHas ero nAacTUYHO-BA3KUM
TeyeHnem, onpegensetca no popmyne

y= 4380p0bk,i(kt,j +k )@ -0.) e

=

roe Po - gononHutenbHoe (K NpMpoaHOMY) BepTMKasbHOE AaBNEHMe Ha FPYHT Noj, NoAOLBOA
dyHOameHTa, KlMa, onpeaenaemoe Tak ke, Kak 1 B 11.4;
b - wnpuHa nogowsbl pyHAAMEHTA, M;

k, . napameTp, XapaKTepusyoLmMii BA3KOCTb /ibAa, onpeaensaemblii U3 UCMbiTaHUi 06pasLLoB baa
Ha oaHOOCHOe cxkaTue, °C/(KMa-u);

N - YACNO CNOEB, Ha KOTOpOe pasgenseTca To/wa Abga (ToNWMHA C1oA NPpUMHMMaeTcs He 6onee
0,4b);

kz,_/ , kt,j—l - KoapduumeHTsl, 1/°C, npuHMMaemsble no Tabavue W.5 B 3aBUCMMOCTM OT TeMMepaTypbl
OCHOBaHMA (71) - be) N PacCcTOSHUI OT BePXHE NOBEPXHOCTU MHOFONETHEMEP3/1bIX FPYHTOB A0 KPOBAU
Z;1 nnopowsbl Z; j-ro cnos nbaa;

@;_, W; . GespasmepHble KOIGPULMEHTDI, Oonpeaensemble no Tabauue U.6 B 3aBUCMMOCTH OT
OTHOLLEHMA CTOPOH NoAoLWBbl GyHAaMeHTa a/b 1 coOOTBETCTBEHHO OTHOCUTENLHBIX TYOUH U (3aech Z;’—l

!
n Z;) paccToaHMA OT NoAOWBbI GyHAAMeHTa COOTBETCTBEHHO 10 KPOB/M M NOAOLLBbI j-F0 CNOA NbAA.

Tabanua U.5
3HauyeHua koadpdnumeHTa kz
KoadpopumumneHnt kz , 1/°C, npn Temnepatype To —7;, ,°C
r
-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 ‘

Tabanua U.6
3HavyeHunAa KoappuumneHTa w
3HayeHua KoaddUumneHTa w npu a/b
Z'/b
1 1,2 1,4 1,6 1,8 2 3 4 10
0 0 0 0 0 0 0 0 0 0

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

6,0 0,254 0,275 0,292 0,307 0,319 0,330 0,368 0,389 0,414

MpumeyaHune. z - PacCTOsHME OT BepxXHEel MOBEPXHOCTM MHOTO/IETHEMEP3/bIX TPYHTOB A0
paccMaTpMBaEMOro YPOBHS.

CpeaHee pononHutenbHoe aasnenne Po ponxHo yaosnetsopath ycnosuio (U.8), npu atom
3HauyeHue kf onpeaenserca no tabanue U.3 B 3aBUCMMOCTM OT TOALLMHbI TPYHTOBOM MPOCAONKKM Mog,
byHAaMEHTOM hy y pa3mepos nogowsbl a u b. 3HaueHne 9, onpeaenserca U3 ucnbiTaHMit 06pasLoB

NbZla Ha OAHOOCHOE CXKaTue Npu TemnepaType T, (7.2.7) Ha ypoBHe KpoBAK Nbaa.

MpunoxeHune K
(pekomeHngyemoe)

PACHET MMYBWHbI OTTAMBAHWUA TPYHTOB MO COOPYXKEHNAMMU

K.1. PacyeT rnybuHbl OTTauBaHMA FPYHTOB B OCHOBaHWM coopyskeHua (7.3.3) H, m (cumTtaa ot
NOBEPXHOCTM TPyHTa Mo, COOPYXEHWEM), 3a Bpemsa ero aKcnayataumm t, ¢ (4), npousBoamuTcs no
dopmynam:
noA cepeanHon COOpYKeHun



H, =k,(S —k.)B; (K1)
noja, Kpaem CoopyrKeHuA

H, =k, (& -k, —0,18w)B, k2)

roe kn - Ko3dpduumeHT, onpedensembiii no Tabauue K.1 B 3aBMCMMOCTM OT OTHOWweHuMA L/B
(coOTBETCTBEHHO ANIMHA U LUMPUHA COOPYKEHUA, M) U 3HAYEHWUIA NAPAMETPOB ﬁ ny ;

fc n kc - KO3pdUUMeHTbI, onpegensemblie nNo rpadukam (pucyHok K.1) B 3aBMCMMOCTM OT

3HaueHWit napameTpos Ay, B n i ;

fe n ke - KoapoduuUMeHTbl, onpeaensemble no rpapukam (pucyHok K.2) B 3aBUCMMOCTM OT

3HaveHuih napameTpos Uy, ﬂ ny .
o, =A4,R,/B;(K3)

AT, -T,
& l’f);(m)

IB:—
An (T, = Tyy)

w=A4,T t/ LB, (KS)

34ecb l,h n /1]- - COOTBETCTBEHHO TEM/IONPOBOAHOCTb Ta/fIOro U Mep3noro rpyHTos, Brt/(m-°C),

npuHMMmaemble no Tabauue B.8;
Ro - conpoTMBAEHMe Tensonepeaaye nona NepBoro aTaxa WAM nogsana coopyxeHus, m?-°C/BrT,

onpeaensemoe B cootsetctaum ¢ Cl 50.13330;
76 - pacyeTHaA cpeaHeroaoBas TemnepaTypa MHOroONeTHEMEP3/I0ro rpyHTa, °C, onpeaensemas B

cooTtBeTcTBMmM Cc I'.8;
T,. - temnepatypa Hauyana 3amep3aHus r HTa, °C, onpeaensemasn no b.5;
of

7;,1 - pacyeTHas TemnepaTtypa Bo3Ayxa BHYTPM coopysKeHus, °C;

KoHcynbTaHTlAOC: NpumeyaHue.
B opuumanbHOM TEKCTe AOKYMEHTA, BUAMMO, AoNyLeHa onevaTka: popmyna (b.20) B MpunokeHmm

b oTcyTcTBYeET. Bo3amokHO, umeeTcs B Buay ¢opmyna (6.15) MpunorkeHua b.

LV - TeNNoTa TasHUA Mep3noro rpyHTa, [Ix/m3, onpeaensemas no dopmyne (5.20).

Mpumeuatve. Mpu &, =0 snauenns H, cneayet onpegenats no dopmyne H, =k EB.



3HauyeHunA KoadpPUuLMeHTa kn

3HayeHua KoaddUuMeHTa kn

O1A NPAMOYTONbHbIX B N/1aHE COOPYKEHUI NpK

MapameTp | nna Kpyrabix B NAaHE COOPYKEHWIA Npu
v ﬂ » PaBHOM L/B=1wn ,B , PaBHOM L/B=2wu ﬁ , paBHOM

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
0,10 097 | 087 | 0,82 | 0,76 | 0,71 | 1,00 | 093 | 0,87 | 0,83 | 0,80 | 1,00 | 1,00 | 0,99 | 0,97 | 0,96
0,25 093 |/ 079 | 0712 | 064 | O61 | 095 | 0,85 | 0,78 | 0,74 | 0,68 | 1,00 | 0,97 | 0,92 | 0,89 | 0,96
0,50 091 | 0,71 | 062 | 061 | O61 | 094 | 0,78 | 0,68 | 0,66 | 0,68 | 0,99 | 0,95 | 0,88 | 0,85 | 0,87
1,00 09 | 064 | 057 | 059 | 061 | 092 | 0,70 | 0,63 | 0,66 | 0,68 | 0,97 | 0,90 | 0,82 | 0,85 | 0,87
1,50 08 | 059 | 056 | 059 | 0,61 | 0,90 | 0,64 | 0,63 | 0,66 | 0,68 | 0,96 | 0,87 | 0,82 | 0,85 | 0,87
2,50 088 | 054 | 056 | 059 | 0,61 | 0,89 | 0,58 | 0,63 | 0,66 | 0,68 | 095 | 0,84 | 0,82 | 0,85 | 0,87
3,50 087 | 053 | 056 | 059 | 061 | 0,88 | 0,57 | 0,63 | 0,66 | 0,68 | 0,94 | 0,83 | 0,82 | 0,85 | 0,87

Tabnuua K.1
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PucyHok K.2. F'padukn gnsa onpeaeneHuna KospPuumeHTos fe 7 ke

K.2. Ecnn BbluMcneHHble no ¢opmyne (K.2) 3HayeHus He Nnoay4yalTca MeHblle HOPMATUBHOMN rNyBUHbI CE30HHOrO OTTaMBaHMA TPYHTA dth,n, TO cnepyet
npuaumate H, =1,5d,, .

K.3. MaKkcumanbHas raybuHa otramsanus rpyHta M (CYMTas OT MOBEPXHOCTU TPYHTA MO COOpPYKEHWEM), COOTBETCTBYIOWAA YCTaHOBUBLLEMYCSA

max ’
npeaenbHOMY MOJIOKEHUIO TPAHMLLbI 30HbI OTTaUBaHWA, onpeaenseTca No Gpopmynam:
noZ cepesmHOn COOpYKeHUs

Hc,max = ksgc,maxB ; (K'6)
oz Kpaem coopyeHus

He,max = ksé:e,maxB' (K'7)

roe ks - KOapduMLmeHT, onpeaensemol no Tabanye K.2;

éc’max M Gy max - KOIGOULMEHTLI, ONpesensemble no rpadpukam (pucyHkmn K.3, a n K.3, 6).

Tabnunua K.2

3HavyeHua koabduumeHTa ks



dopma s 3HavyeHuAa KoapPuuneHTa kS npu ,3, paBHOM
COOPYKEeHUsA
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
MpamoyronbHasn 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
“;c;amv.x ) Lfe,mm: 5) X:u‘ nax S)
L7SE % ‘N\ ‘ 1,75 2.0 /
' . ‘ ’ 1,75 P /
¢4 05 06
1S JR T 4 (1 0,71
8%
L2sHA 40,953
Wy Zks
1.0 V“;‘: 1,2
1.4
0.75 7 e 1 65
;’,/ :§: 18
0.5 e = 2.0
oy 0,258 1 a
0.2 03 04 05 0.6 0 0.2

PucyHok K.3. F'padukn gna onpegeneHuna KosdPpuLmMeHTOB:
a- gc,max ’ 6- ge,max ;B- gd,max

K.4. Ana 3arnybneHHOro COOpy»KeHua rnybuHa oTTauBaHuA rpyHTa H, M (cuMtana oT NnoBepxHOCTH
rpyHTa nog 3arnybaeHHOM YacTblo COOpYXKeHus), 3a Bpems t, ¢ (4), onpeaenaetca no popmynam:
nog, cepeiHON COOPYKeHNsA

H, =k,(5; —op)B;(K8)
NoJ Kpaem CoopyKeHuA

H,=k,H_,(K9)

rae kd - KoapPuuUMeHT, onpeaensemolit no Tabauue K.3;
ggd - K0addMUMEHT, onpegensemblii nNo rpapukam (pucyHok K.4) B 3aBUCMMOCTM OT OTHOLUEHUA

3arny61eHNA COOpyXeHus K ero WwinpnHe H/B, napameTpa [ u koadbduumenTa ¥/, , onpeaensemoro no



dopmyne

v, =20y o)
d — 2 0, RN
LB
rae ¥, - KoadduuneHT, onpepensembli no rpapukam (pucyHok K.4) B 3asucumoctn oOT

napameTpos H/B n ﬁ npwm fd =Q;.

Tabnunua K.3
3HavyeHuna KoapoumumneHTa kd
3HaveHuAa KoapoumumneHTa kd npu ,3 , paBHOM
H/B
0-0,2 0,4 0,8 1,2 2,0
0 0,85 0,69 0,39 0,22 0,13
0,25 0,88 0,76 0,62 0,48 0,29
0,50 0,90 0,82 0,69 0,57 0,38
0,75 0,92 0,87 0,75 0,63 0,46
1,00 0,93 0,90 0,78 0,66 0,51
19 et 12;"”’
[ |
y V N Va4 A/
1.0 J'/ P 1,0 N / -
, / RV
0.9 s 0.0 o5 ]
H=023 ST g | SYERT A
0.8 1 Bﬁb% v ] 0.3 F} r"\i‘.L‘_,.«---“*"""
17 NG 0.7 ‘ o\ L\;;_—.L-xm
(. L","'\, - /’\ .
0.6 ‘ \:& : 0,6 T 6
Mﬂ (’J 0 g e é}
0.5 ’M_:#Ea AR ‘ ~;= .ﬂj
04 1 2.0 04
(0.} bt 0.3
0.2 0.2
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PucyHok K.4. I'padmkm ans onpegeneHns KoadduuymeHTa fd

K.5. MaKkcumasnbHas rnybuHa oTTamBaHUs TPyHTa nog 3arnyb/ieHHbIM COOPYXKeHUEM Hmax, M,

onpeaenaetca no popmynam:
nog, cepeamHoON COOPYKEeHUS

Hc,max = ks (é:d,max - aR)B ; (Hll)
noA4 Kpaem COOopyxKeHuA

e, max = dec,max' (K.].Z)

roe éd’max - KoapduMLMeHT, onpeaensemblt no rpadmkam pucyHka K.3, B.
K.6. Ha yyacTKax, rae cnoi Ce3oHHOro NpomMep3aHus He C/MBAETCH C BEPXHEW MOBEPXHOCTbIO

MHOFONETHEMEP3/I0TO FPYHTa, Fy6MHa OTTamMBaHMA rpyHTa nog cepeauHoit 11, n kpaem coopyxeHnusa

He , M (cunTas ot BepxHei NoBepXHOCTM MHOIONIETHEMEP3/I0ro FPYHTa), 3a Bpems t, ¢ (4), onpeaensaetca

no popmynam:

H, =k(¢&'B;(K13)
H,=k(¢'B,(K14)

roe kn - KoadPpuumeHT, onpeaensemolt no K.1, npuHmMman ﬂ =0ny= VP

3aechb



ATt 1

th™ in

Vi =

= ; (K.15
LB’ 1+0,64aR1n2,5B( )

! !
Cfc " fe - K03dpPULMEHTbI, onpesensaemble COOTBETCTBEHHO Mo rpadukam (pucyHku K.5 n K.6) B

3aBMCUMOCTM OT 3HaueHMa napameTpos &, =1, / B u v, ;

roe hth - Fﬂy6VIHa 3azieraHuAa BerHEﬁ NOBEPXHOCTU MHOTO1IETHEMEP3/I0TO FPYyHTA, M.
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PucyHok K.5. Fpadukm gna onpeaeneHuns koadduumeHTa 5;
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PucyHok K.6. Fpadukm gna onpepeneHuns koadpduumeHTa ée’

K.7. B cay4yasx npoBegeHMs MeponpuATMA NO NpenBapuTe/IbHOMY OTTaMBaHUIO WMAW 3aMeHe
FPYHTOB A0 rNy6uHbI hb s (6.4.3) pacyeTHas rnybuHa ottamBaHnA H, m (cuntas oT NOBEPXHOCTU rpyHTa

noJ coopy»eHuem), 3a Bpems t, c (4), onpegensetcs no popmyne

H=h,,+h,,,(K16)

c,e?

roe hce - rnybuHa oOTTauMBaHWA TPyHTA Noj NOAOWBOM NpeaBapuUTeNIbHO OTTAasHHOrO WU
!
3aMEHEeHHOro c/10A rpyHTa, onpeaensemasn no popmynam (K.13) nam (K.14), npuHumas 3HavyeHun §c "

fz no rpaduKkam (pucyHkm K.5 n K.6) npm 3HaueHnM napameTpa 50 = hb’th /B.

MpunoxeHue Ji
(pekomeHnayemoe)

ONPEAE/EHNE COCTOAHUA, CBOWNCTB U HECYLLLEM CMTOCOBHOCTM
OCHOBAHMW CBAM B MHOTOJIETHEMEP3/1bIX TPYHTAX
MO PE3Y/IbTATAM CTATUYECKOIO 30OHANPOBAHWA
(8 pea. U3ameHeHus N 1, ytB. NprKasom
MwuHcTposa Poccmn o1 07.11.2016 N 779/np)



N.1. Ha TeppuTopuMM  pPacnpoCTPaHEHMA  MHOFO/JIETHEMEP3/bIX  [PYHTOB  CTATUYECKMM
30HOMPOBAHMEM MCMbITbIBAOT MEP3/ible U Tajible ANCNEPCHbIe TPYHTbI, COCTAB M COCTOSIHUE KOTOPbIX
No3BONSET BbINOJIHATL HEMPEpPbIBHOE BHeApeHWe 30HA4a. [Na UCMbITaHU OONXKEH WCNo/b30BaTbCA
cneunanbHbIM anekTpuyecknii 3oH4 Il Tvna no NOCT 19912, fONONHUTENbHO OCHALLEHHbIM AATYUKOM
TeMnepaTypbl, PAaCNON0XEHHbIM B KOHYCEe HaKOHEYHWKA 30HAa.

MUcnbiTaHWA cneayeT BbINOHATb YCTaHOBKaMM Taxenoro Tmna no FOCT 19912, obecneunBaroLmmm
ycuaune B4aBANBAHMA U U3BIeYeHMA 30HA4a He meHee 100 KH.

MpumeyaHue. B cooTBeTCcTBMM C TPEOOBAHUAMM TEXHUYECKOrO 3a4aHWA, C y4eTOM LLenn M 3a4ad
M3bICKaHWUW, MOTYyT WCMONb30BATbCA CNEeuManbHble 3SNEeKTPUYECKMe 30HAbl, MMellune apyrue
OONO/IHUTENbHbIE JATYMKM U YCTPOMCTBA, NO3BOAAOLLME U3IMEPATb AOMNOJHUTE/NbHBIE XapPaKTEPUCTUKM
rPYHTA AN KOHTPO/IMPOBATb NPOLLECC 30HANPOBAHUA.

MeToa, CTaTU4eCKoro 30HAMPOBAHMA B YCIOBUAX PACNPOCTPAaHEHUA MHOTONETHEMEP3/IbIX FPYHTOB
NPUMEHAIOT B KOMIMJIEKCE C APYTMMN METOAAMMU UHKEHEPHO-TEOKPNONOTMUYECKMX U3bICKAaHWNI AnA:

- BblAENE€HUA UHKEHEPHO-TE0/IOTMYECKNX I/IEMEHTOB;

- OLLEHKM NPOCTPaAHCTBEHHOM M3MEHUYMBOCTM COCTaBa, COCTOAHUA U CBOMCTB IPYHTOB;

- onpeaeneHunn rnybuHbl 3an1eraHnsa KPOBIN MepP3/biX FPYHTOB;

- onpegeneHma TemnepaTypbl rPyHTOB;

- onpeaeneHus CoOCToAHUA (Tanoe, Mep3noe) rPyHTOB;

- onpefeneHus rpaHuL, 30H OTTaMBaHWA (3amMoparkMBaHMA) NpM OTTaMBaHUM (3aMoOparkMBaHUN)
rPYHTOB;

- onpeaeneHma XxapakTepPUCTUK MeXaHNUYECKUX CBOMCTB FPYHTOB;

- OLLEHKM BO3MOKHOCTM 3abMBKM CBalf;

- onpeAeneHns CoNPOTUBAEHWNIM FPYHTa NOA HUMKHUM KOHLLOM 1 MO BOKOBOM NOBEPXHOCTM CBalf;

- onpegeneHuns cTeneHun ynaoTHeHUA (pasynNoTHEHWA) U YNPOYHEHMUA (CHUMKEHWUS MPOYHOCTM)
rPYHTOB BO BPEMEHMU U NPOCTPAHCTBE NPU UX OTTaMBaHUM (3aMOparKUBaHUK);

- KOHTPOAA KayecTBe reoTeXHMYECKNxX pabor.
(n. N.1 B pea. UameHenus N 1, yT8. MNpnkasom MuHctpos Poccum ot 07.11.2016 N 779/np)

N1.2. CtaTyecKoe 30HANPOBAHME BbIMOHAIOT NyTEM BAAB/IMBAHMA 30HAA C NOCTOAHHOM CKOPOCTbIO
0,5 +/- 0,1 M/MMH C NepMoaANYECKMMMN OCTAHOBKaMU MO rybuHe (pekomeHayembli nHtepsan 0,5 - 1 m),
NPW KOTOPbIX UCMbITaHWE MEepPeBOAAT B PenakcalMOHHO-MOoA3yuYnii pexkum ("ctabunusauma"” 3oHAaa),
COMPOBOXAAEMbI BMEP3aHNEM 30HAA B TPYHT U U3MEHEHMEM COMPOTUBIEHWUIM TPYHTA 30HAMPOBAHMIO
BO BpemeHW. [epexoq B pexum "ctabmamsaumm" gocturaetca nytem npekpaweHua nogadym macnaa B
rMAPOAOMKpaAThbl BAABAMBAHMA 30HAA. 3adaHMEM Ha MNPOBeAEeHUEe WHMKEHEPHO-TeOKPMOAOrMYecKux
M3bICKAHMA MOXKEeT npeaycmMaTpUBaTbCA BbIMOJIHEHME APYIUX PEXMMOB CTaTUYECKOro 30HAMPOBaHUA
Mep3/bIX FPYHTOB.

Mpyn UcnbITaHNUN N3MEPAIOT U PUKCUPYIOT: yae/IbHble CONPOTUBNEHUSA FPYHTA NOA, KOHYCOM M BAO/b

6oKkoBOI NoBepXHOCTU MydTbl TPEHMA NPU BAABAMBAHUM 30HAQA (., 1 KMa), ucnbiTaHuM 30H4a B

sV

pexume "crabunmsaummn" (g, n KMa) n B HaYaNbHbIA MOMEHT AOMO/IHUTENbHOIO BAaB/NMBAHUA

ss 7

(AOAaBﬂMBaHMﬂ) 30HAa nocne 3aBepeHnAa ero BMep3aHnA B TPyHT B npouecce UCNbiTaHNA B pexnme

"ctabunmnsaummn” (4, KMNa); Temnepatypy TC, °C, KOHyca 30HAa; rNybUHY U CKOPOCTb BAAB/MBAHUA

N
I/C, M/MVIH, 30HAa; BpemA ts, npouwegllee nocne Ha4vyana pexmnma "CTa6M/'IM3aLI,MM" 30HAa. Brv\ep3aHl4e

30H4AQ B TPYHT AONYCTUMO CYMUTATb 3aBEPLUEHHbIM, €CAM U3MEHEHUE TeMnepaTypbl KOHyCca 30HAa 3a
nocnegHve 5 muH coctasnseT He 6osee 0,05 °C.
(8 pea. 3meHeHma N 1, ytB. NMpukazom MuHctpos Poccumn ot 07.11.2016 N 779/np)

Pervctpauma conpoTUBNEHUI TPYHTA M TeMMNepaTypbl BbINOAHAETCA: NPU BAABAMBAHUM 30HAA C
NMOCTOAHHOWN CKOPOCTbIO - HEMPEPBLIBHO UM C UHTEpPBanamm no rnybuHe He 6onee 0,1 M, NpPX UCNbITAHUK
B pexume "ctabunmsaummn" Ha 3agaHHOM rnybuMHe - HEeNnpepbIBHO MW C MHTEPBAJsiaMM BO BpPEMEHU
cornacHo ykasaHuam lMpunoxkeHna A TOCT 19912.

(ab3au, BBegeH M3meHeHunem N 1, yt8. Mpukaszom MuHctposa Poccun o1 07.11.2016 N 779/np)
N.3. Ana npeaBapuTenbHbIX PAacieTOB OCHOBAHMUI coopyXeHuit | - || ypoBHelh OTBETCTBEHHOCTH, a



TaKXKe AJ/19 OKOHYaTe/IbHbIX PACYETOB OCHOBAHWI COOpYKeHWi Il ypoBHSA OTBETCTBEHHOCTU B FIMHUCTbIX
NAACTUYHO-MEpP3NbIX (KPOMe 3aco/ieHHbIX WM 3aTopdoBaHHbIX) TPyHTax [AOMYCKAeTcA Onpeaenstb
HOPMATUBHbIE 3HAYEHMA XaPAKTEPUCTUK MEXaHMYECKMX CBOMCTB FPYHTOB COrAcHO J1.6, cCONpPOTUBAEHUA
FPYHTOB MOA HUXHUM KOHLOM WM NO OOKOBON MNOBEPXHOCTM BEPTUKANBHO HarpyXeHHbIX BUCAYMX
3abuBHbIX 1 Byp0o3abMBHbIX CBali cornacHo J1.8.

OKOHYaTeNbHble pacyeTbl COOPYXKEHWUN AOMYCKAeTcA BbIMNOAHATL C Mcnosab3osBaHuem J1.6, /1.8 B
C/ly4ae BbINOJIHEHUA KOHTPOJIbHbBIX COMOCTaBAEHUI Pe3y/abTaTOB PACcYEeTOB MO AAHHbIM CTAaTUYECKOro
30HAMPOBAHUA N NPAMbIX METOLOB UCNbITaHUI FPYHTOB, BbIMONHEHHbIX Ha K/OYEBbIX Y4aCTKax.

N.4. Npu npoBeAeHNN NHKEHEPHO-TEOKPMOOTMYECKUX N3bICKAHUI NOL KOHKPETHbIE COOPYKEHMA
CTaTUYECKoe 30HAMPOBAHWE TPYHTOB BbIMOHAKT B MpPeAeniaXx MX KOHTYPOB WM HA PacCTOAHMAX OT
KOHTYpoB He 6osee 5 M. [lnA nonyvyeHWA COMOCTAaBUTENbHbIX [AAHHbIX Y4acTb TOYEK 30HAMPOBAHUA
pacnonaratloT Ha paccToAHuM He 6onee 3 M OT rOpHbIX BbipabOTOK, B KOTOPbIX MPOU3BOAAT OTOOP
MOHO/IMTOB A1A NabopaTOPHbIX NCCAEA0BAHWI, U BbINONHAIOT APYrve NojeBble UCCNEeA0BAHNA TPYHTOB,
HO He meHee 1 M OT rpaHuLLbl BbIPAabOTKM M HE MeHee 2 M OT OCU UCMbITbIBAEMOI CBaM.

(8 pea. 3meHenuma N 1, yt8. NMpukazom MuHcTpos Poccumn ot 07.11.2016 N 779/np)

PacrnonoskeHue ToYeK B MNiaHe u rybuHy cTaTMYeCcKoro 30HAMPOBaHUA HeobXoAMMO HasHauyaTb
cornacHo ykasaHumam CIM 47.13330 wu vactm IV [3]. Mpu OTCYTCTBUM COOTBETCTBYIOWMNX YKa3aHUN,
YUMTBbIBAIOWMX OCOBEHHOCTM MPOEKTUPYEMOIrO COOPYXKEHMA, [AOMYCKAETCA pPYKOBOACTBOBATbCA
aHaNOrMYHbBIMM YKa3aHUAMM A17 UHKEHEPHO-TE0I0MMYECKUX CKBAXKMH.

(ab3au, BBegeH M3meHeHnem N 1, yt8. Mpmnkaszom MuHctposa Poccun o1 07.11.2016 N 779/np)

N.5. CocTonAHWe TrpyHTa W TPaHULy MeXA4y TaablMW U MepP3NbiMU TPYHTAMM MO AAHHbIM
30HAMPOBAHUA OMNpesenatoT No MOoKasaHMAM TemMnepaTypHOro AaTyuMKa 30HAA M (Mau) anarpammam,
COCTaB/IAEMbIM Ha OCHOBE MECTHOTO OMbITa CONOCTAB/IEHUA PE3Y/IbTaTOB OypeHUs pa3BeLoUHbIX CKBAXKMH
M AAHHbIX CTaTUYECKOro 30HAMPOBAHMA. B ciyyae oTCyTCTBMA MECTHOIO ONbITa A1A TAMHUCTBIX NAACTUYHO-
Mep3bIX (KpOMe 3aCONEHHbIX M 3aTOPPOBAHHBIX) FPYHTOB AONYCTUMO UCMNOb30BaTb AMArPaMMy PUCYHKa
.1, npu ycnoBmmn BbINONHEHUA KOHTPOAbHbIX CONOCTaBNEHWUI € pe3yabTaTammn bypeHus.
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PucyHok J1.1. inarpamma onpegeneHmnAa COCTOAHUA rPyHTa
Nno AaHHbIM CTaTUYECKOro 30HANPOBAHUA

N.5a. MpupogHyo TemnepaTypy rpyHTa onpeaendAlT No MokKasaHUAM TeMnepaTypHOro Aatyuka
30HA43, PMKcMpyembiM B Npouecce ero "ctabunmsaumn”. LonycTMMO CHMTaTb, YTO KOHYC 30HAA B MEP3/1I0M
FPyHTE MPWUHAN NPUPOAHYIO TEMMEPATypy FPYHTa, €CN M3MEeHeHue TemnepaTypbl KOHyca 30HAA 33
nocneaHue 5 muH coctasnset He 6onee 0,05 °C. B TanoM rpyHTe A0NYCTUMO ONpeaenaTb ero NPUPOAHYH0
TemMnepaTypy Ha OCHOBE anmnpoKCMMaUUW pe3ynbTaTOB W3MepeHU TemnepaTypbl KOHyca 30HAa
dyYHKLMEN (9KCMOTEeHLManbHOro, CTEeneHHOro wau norapuemuyeckoro Buga), Hambosee TOYHO
ONUCbIBaOLLLEN pPe3ybTaTbl USMEPEHWUN.

Bpemsa BblaepKKM 30HA4A nNpu "cTabunmsaumn” fonKHO ObiTb HE MeHee: 5 MWUH - gna Mep3nblx
rPyHTOB, 20 MUH - A1A TaNbIX FPYHTOB. YKa3aHHble METOAUKM 0becneynBatoT onpegeseHne TemnepaTtypbl
rPyHTa € TOYHOCTbIO He HMXKe: 0,1 °C - ana mep3nbix rpyHTOB, 0,3 °C - ANA TanbiX rPyHTOB.

C uenblo KOHTPOJIA U BHECEHMSA HeoBXoANMbIX MONPaBOK (Npy HEO6XOANMMOCTHM) B pe3yibTaTbl UAN
METOAMKY M3MEPEHUI 4YacTb TOYEK 30HAMPOBAHMA AO0/KHA pacrnonaraTbCA B HENOCPEACTBEHHOM
61130CTH (Ha paccToAHMM 1 - 2 M) OT TEPMOMETPUYECKUX CKBAXKMH.

MpumeyaHua

1. Nepen norpyeHWem M Nocne M3BJeYEHUA 30HOA HA KaKAOM TOYKe 30HAMPOBaHMA cnepyeT
BbINOJ/IHATL NPOBEPKY CMELLEHUA HY/IA TEMMNEPATYPHOro AaT4ymKa 30HAa. Pe3ynbTaTbl NPOBEpPKK crneayeT
YUYUTbIBATbL NPM 06paboTKe pe3yabTaToB U3MepPeHUI U BanaHCUPOBKE N3MEPUTENBHOM CUCTEMDI.

2. TemnepaTypHbIN JATYUK U U3MEPUTEIbHOE YCTPOMCTBO AO/IKHbI NEePUOLMYECKN NOBEPATHCA U
KanmbpoBaTbCA COrMAcHO MacrnopTy Ha 30HA, HO He peXe yem yepes Tpu mecaua mam 100 Touek
30HANPOBAHMUA.

(n. N1.5a BBegeH MameHeHnem N 1, yTB. NMpuKkazom MuHcTpos Poccum ot 07.11.2016 N 779/np)

J1.6. HopmatusHble BEMUMHbI NPEAENbHO AITENbHBIX 3HAYEHNI 3KBMBANEHTHOTO cuenienns C,,

, KMa, 1 KomnpeccuoHHoro moayna aebopmaumm Ef , MMa, nnacTMYHO-mep3NbIX FPYHTOB ONpeaenatoT

no Tabnauue J1.1. PacyeTHble 3HAYEHUA XaPAKTEPUCTUK ONpPenenatoT B COOTBETCTBMM C TpeboBaHMAMM
FOCT 20522 ¢ yyeTom yKasaHuii 5.8.

Tabanua N.1
q.,,kNa 5000 10000 15000 20000
Cc  «Ma 34 96 170 260
eq’
Ef Mna 16 23 28 32

Mpumeyanue. [NA NPOMENKYTOUHBIX 3HAYEHUA (., 3HadYewus C, w Ef

onpeaensitoT UHTEPNoNsaLLUEN.

3HaueHws xapakTepucTuk C,, u Ef npw pacyeTHoI TemnepaType Mep3/Ioro rpyHTa onpeaenstoT
Ha OCHOBE OTKOPPEKTUPOBAHHOrO (KOPPEKTUPOBKA BbIMOMHAEGTCA Ha OCHOBE pPernoHaNbHbIX
KOPPENALMOHHbBIX 3aBUCMMOCTEN MeXAY CONPOTUBAEHUEM (., N TeMNepaTypoW rpyHTa) 3HaveHunsa ¢,

COOTBETCTBYIOLLEro PacYeTHOM TemnepaTtype rpyHTa, UaM NyTeM YMHOMKEHUA UX 3HAYEHUIA, MOTYYEHHbIX
no Ttabauvue J1.1, Ha nonpaBOYHbIA TemnepaTypHbiit KoaddpuumeHT (onpeaenaetca Ha OCHoBe

PErmMoHaNnbHbIX KOPPENALMOHHbIX 3aBUCUMOCTEN mexay 3Ha4eHUAMU XapPaKTeEPUCTUK Ceq n Ef n

TEMMepaTypoi rpyHTa).



N.7. Hecywyto cnocobHocTs ocHoBaHuA 1, KH, BEPTUKANbHO HArpysKeHHONM BUCAYEl cBau B

u?’

NJIAaCTUYHO-MEP3/IbIX TPYHTAX MO pe3y/ibTaTaM CTaTUYeCKOro 30HAMPOBAHMA ONpeaensaioT no ¢popmye

F, =y ZXF, /ny,y,, (n1)

rae Y, - TemnepaTtypHbii KOIQPULMEHT, yUMTbIBAIOWMIA M3MEHEHMA TemnepaTypbl TPYHTOB

OCHOBaHMA M3-3a CAyYalHbIX WM3MEHEHWI TemnepaTypbl HapPyXHOro BO3A4yXa, onpeaenseTca Mo
yKasaHuam NpunoxeHusa [1;

F

ui

YaCTHOe 3HayeHue npefenbHO [AJIUTENbHONO COMNPOTUBAEHUA OCHOBAHWA  CBaw,
onpeaensaemoe B COOTBETCTBMU C yKasaHuAmM J1.8;

Vg - KOIGOUUMEHT HAAEKHOCTM MO rPYHTY, ONPeSeNiemblii B COOTBETCTBUM ¢ TpebosaHuamu FTOCT
20522;

V., - KO3OPULMEHT HafeXKHOCTM, YYMTbIBAIOLWMIA MeTOoZ onpefesieHna Hecylieid CnocobHOCTM
OCHOBaHMA CBaW, NPU UCNONb30BaHMUM PE3ybTaTOB CTAaTUYECKOr0 30HAMPOBAHUA NPUHMMAETCA:

a) Npu OTCYTCTBMM B 30HE NPOEKTMPYEMOro 06beKTa CTaTMHeCKMX UCNbITaHWI cBail Y, = 1,25;

(8 pea. 3meHeHma N 1, yt8. NMpukazom MuHctpos Poccumn ot 07.11.2016 N 779/np)
6) Npy NpoBeAeHMM Ha KOYEBOM y4acTKe B 30HE NPOEKTUPYEMOro 06beKkTa ConoCTaBUTEbHbIX

MCNbITAaHWI FTPYHTOB CBael CTaTUYECKOW BAAB/IMBAIOLLEN HAarpy3KOM U CTaTUYECKUM 30HAMPOBaHUEM V,,

paccumTbiBaeTca no Gpopmyne

ym:Eti/E@n-i_O’l'

(8 pea. U3ameHeHus N 1, ytB. NprKasom
MwuHcTposa Poccuun ot 07.11.2016 N 779/np)

rae F;ﬂ- - npeaenbHO OnuvTenbHOE conpoTtuBaieHne OCHOBAHMA CBak Ha Kakw4eBOM Y4acTKe,

pacc4nTaHHOE No AaHHbIM CTaTUYECKOro 30HAMPOBAHUA;

F - npeaenbHO gnnTesibHoe conpotTneieHne oCHOBaHUA OMbITHOM CBaW Ha KAHOYEBOM y4acCTKe,

u,n
onpegeneHHoe no AaHHbIM UCNbliTaHUA CBaun cTaTuyeckom Harpy3K017|;
N - 4YNCNO TOYEK 30HONPOBAHUA.

J1.8. YacTHoe 3HayeHMe npenenbHO AJINTENbHOTO COMNPOTUBAEHUA OCHOBAHMUA F;l., KH,
BEPTUKANbHO HArpy»eHHON BMCAYEN CBaW B MNAACTUYHO-MEP3/bIX FPYHTAX B TOYKE 30HAMPOBAHUA

onpeaenaoT no opmyne
F. =k(R A+ yququc’iAqf’l.) , (11.2)

roe k - KoadpdUUMEHT, yunTbiBalOWMA pPa3nnMume B COCTOAHUM MHOrOJIETHEMEP3/bIX TPYHTOB B
nepuos CTaTMYecKoro 30HAMPOBaHMA (MpM NPUPOAHOM TemnepaType rpyHTa) M 3Kchayataumu (npu
pacyeTHOM TemnepaType rPyHTa) NPOEKTUPYEMOrO COOPYIKEHMUSA, ONPeaensieMblit COrTAaCHO YKa3aHUAM
7.2.10; npu BbluMcaeHUn KoadpduumneHTa k TemnepaTypa rpyHTa onpeaenseTca Kak cpeaHas Ha y4acTke,
pacnosioXKeHHOM B Npesenax ogHoro anameTpa d Bbllle U YeTblpex AMaMeTPOoB d HUKe OTMETKM OCTpUA
npoeKkTnpyemon ceam (rae d - AMameTp Kpyraoro Mam CTOPOHA KBaZPATHOTO CEYEHMA CBaK, M);

Rc - yAaenbHoe npeaenbHoO AnAntenbHoOEe conpotuBaeHUE NNACTUHHO-MEP3/I0Or0 TrpyHTa nog

HUXHMM KOHLLOM CBau Mo JlaHHbIM 30HAMPOBaHUA B pacCMaTpMBaemol Touke, KMa;
A - nnowaab NoNepeyHoro ceuyeHuna cean, m>;

Vaf - KOIOOUUMEHT, 3aBUCALUMIA OT BUAA NOBEPXHOCTU CMEP3aHWs, MPUHUMAEMbIN cornacHo B.3;



R

H6OKOBOW NOBEPXHOCTM CMEP3aHUA CBau B Npeaenax i-ro cnos rpyHra, kla;

ofe.i - YAENBHOE NPefesnbHO ANNTe/IbHOE CONPOTUB/EHWUE NNACTUYHO-MEP3/I0ro rPYHTa CABUTY MO
Aaf,i - NA0LWaAb NOBEPXHOCTU CMEP3aHKA i-ro C10A rpyHTa ¢ BOKOBOM NOBEPXHOCTbLIO CBau, M2,
YaenbHoe npegenbHo AAUTENbHOE COMPOTMBAEHUE MAACTUYHO-MEP3/IOro rPYHTa NOL HUMHUM

KoHuom cau R, KkMa, MO AaHHBIM CTaTUYECKOrO 30HAMPOBAHMA B pPacCMaTpMBaeMol Touke

onpegensetca no popmyne
Rc = ﬂlqcv ’ (/13)

roe ,31 - K03 dunLUMeHT nepexoda oT ¢, K RC , TIPUHMMaeMbln 41a 3abUBHbIX M Byp03abMBHbIX CBaM
no Tabnuue /1.2;
q., - cpepHee 3HayeHMe yA4ebHOro CONPOTUBAEHUA TPYHTa, KlMa, noJ KOHYcOM 30HAa, NOAyYeHHOoe

M3 OMbITa, HA Y4YacTKe, PacnoIoKeHHOM B Npeaenax ogHoro anametpa d Bbiwe M YyeTbipex guameTtpos d
HUXKEe OTMETKU OCTPMA NPOEKTUPYEMOI CBaM.

Tabnunua N.2

q.,, kMa 5000 10000 15000 20000
cv?

B 0,42 0,31 0,25 0,22

Mpumeuarua. 1. [puBeaeHHble 3HayeHUa KoadpduuMeHTa ﬂl MoryT

MCNONb30BaTbCA MpPU rAybuHe 3anoxKeHua ceau 5..10 m M norpyxeHuun ee
HUXKHEro KoHua rnybxke 3aboa nnaepHoON CKBaXKMHblI HE MeHee YemM Ha YeTbipe
AnameTpa cBau.

2. [nAa nNpOMEXYTOYHbIX 3HayeHWh ¢, 3HavyeHuA ﬂl onpegenatoT

MHTepnonauunen.

YaenbHoe npegenbHo AJAUTENbHOE COMPOTMBAEHWE MNAACTUYHO-MEP3NIOro rpyHTa CABUTY Mo
60KOBOW MOBEPXHOCTU CMEpP3aHWA CBau B npedenax i-ro cnos rpyHTa Rafc’l., KMa, Mo AJaHHbIM

CTaTUYECKOro 30HAMPOBAHMUA B pacCMaTPUBAEMOii TOUKe onpeaenseTca no popmyse
Rafc,[ =B, S, (n.4)

roe ,32 - KO3PPULMEHT, NPUHUMAEMbIN Ans 3abUBHbIX 1 Byp0o3abuBHbIX cBai no Tabauue J1.3;

f;i - CpeaoHee 3Ha4YeHWe yaesibHOro conpoTtmBieHUA i-ro cnos rpyHTta, Klla, Baonb 6oKoBOM

NMOBEPXHOCTU MydTbl TPEHWA, 3aMepeHHOEe B HayajbHbli MOMEHT [AOMOJHWUTENbHOTO BAABAMBAHMUA
(momaBnvBaHusA) 30HAA NoC/e 3aBEPLUEHUS er0 BMeP3aHUs B TPYHT B NPOLLECCE UCMbITAaHUA B pexnme
"cTabunmsaymmn”.

Tabnnua /1.3

3HauyeHuAa ,32 B 3aBMCUMMOCTM OT OTHOLIEHUA Ap/A

fsi, KlMa

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

MpumeyaHua. 1. A, - naowaab NONEpPeYHOro cevyeHma NNLEePHON CKBAXKMHbI

ana bypo3abusHbIx cBail, m2.
2. Ons 3a6uBHbIX cBal npmHMmaetca Ap/A = 0.
3. Ans 6ypo3abusHbix cean 0 < Ap/A < 1.

4. [Ona npomexyTOYHbIX 3HaYeHUM f;i 3Ha4yeHuA ﬂZ onpeaenarT

NHTEepnonsAunen.




[na Hecamnsatoweroca TMNa Mep3/oTbl CONPOTUB/IEHUE YYACTKa TAIOr0 MPYHTA CABUTY No 6HOKOBOMN MOBEPXHOCTM CBAW NO AAHHbIM CTAaTUYECKOrO 30HAMPOBaHUSA
pPaccYnUTbIBAETCA COrMacHO yKaszaHuam CI1 24.13330.

Mpunoxenne M
(obs3aTenbHOE)

KOHTPOJIMPYEMbIE MAPAMETPbI MPU TEOTEXHUYECKOM MOHUTOPUHIE

M.1. KoHTpoiMpyemble napameTpbl, NapamMeTpbl YCTPONCTB KOHTPOJIA, MPUMEHAEMbIE NPU Fre0TEXHUYECKOM MOHUTOPUHIE COOPYHKEHWUI B 3aBUCMMOCTM OT
NPUMHLMNA CTPOUTENbCTBA, NpeacTas/eHbl B Tabanue M.1.

M.2. MeprMoaANYHOCTb USMEPEHUI KOHTPONNPYEMBIX MAPAMETPOB NPU NPOBEAEHMNM FTEOTEXHUYECKOTO MOHUTOPMHIA B NEPUOL CTPOUTENBCTBA M SKCMNYyaTaLUK
B 3aBUCMMOCTU OT NPUHLMMA CTPOUTENLCTBA NpeacTaBeHbl B Tabavue M.2.
(8 pea. U3meHeHuna N 1, yts. Npukazom MuHctpos Poccun ot 07.11.2016 N 779/np)

M.3. MpKU MOHUTOPUHIE B CIOXKHbLIX FTEOKPUOIOIMYECKUX YCNOBMAX, @ TaKKe ONA YHUKANbHbIX BHOBb BO3BOAMMbBIX WU PEKOHCTPYMPYEMbIX COOPYHKEHWUN,
A0MYyCKaeTcs A0NOAHUTEIbHO NPOU3BOANTb PUKCALMIO KOHTPOJIMPYEMbIX MAaPaMeTPOB, He YKa3saHHbIX B Tabauuax M.1, M.2.

Tabnmua M.1

OCHOBHble KOHTPO/IMPYyEMble NapameTpbl
NpW reoTeXHMYECKOM MOHUTOPUHTE COOPYIKEHWNI

MPUHUMNBI UCMONB30BAHNA MHOTO/IETHEMEP3/bIX FPYHTOB B
KauyecTBe OCHOBaHMA COOPYKEHUM

YcTpoiicTBo ans

MNapameTpobl
KoHTponunpyem HabnoaeHuA 3a yeTpOicTB Il npuHUMN
bl NapameTp KOHTPO/INpYEeMbIM
KOHTpOAA n
napameTpom | npuHLMN peasapuTenbH JonyueHne
oe OTTauBaHWUA FPYHTOB
WCKYCCTBEHHOE B Nepuog,




oTTamBaHue aKcnayaTaumm
rPYHTOB COOpYKeHuna
Temnepatypa | TepmomeTpuyeckas Konunyectso He meHee 2% JonyckaeTca He | He meHee 2% obuwero
rpyHTa CKBaXMHa obuero yncna npegycmaTtpusa | uncna pyHaameHTOB
dyHOameHTOB (cBaid, Tb <3>
cTonbyaTbIx
dyHOAMEHTOB)
PacnonoxxeHune Y HapyXHbIX - Y HapyKHbIX pALOB
dbyHAAMEHTOB 1 dyHAaMEHTOB, a
byHOAaMEHTOB, TaKXe B LeHTpe M Ha
pacnonoXeHHbIX paccToAHun oT
nocepeauHe 34aHNA ueHTpa, pasHom 0,25
<1> - 0,4 WnpKHbI 38aHMA
rnybuHa He meHee rnybuHbl - Ha rnybuny
3aN10XKeHunA 3aN10XKeHuA C}KMMAEeMoro cnos,
dyHOaMeHTOB <2> HO He 6os1iee 20 m
<4>
YpoBeHb Mvpporeonornyeckas Konunyectso He meHee 2
noA3emHbIX CKBaXMHa
BOZ, PacnonoxeHune OpHa BHYTpHU B KOHTYpe 3gaHuUA
KOHTYpa 34aHuA,
0 Ha CHapy»Xu
rnybuHa Ha rnybuHe 3anoxeHna yHAaMeHTOB NAtOC 5 M, a B caydae
3a710eHuna CBaWHbIX PYHOAAMEHTOB - Ha rybMHe 3a10KeHNA cBait
Ocaaka Feoagesnyeckas PacrnonoxeHue |YcTaHaBAMBAlOTCA Ha Yr/10BbIX GyHAAMEHTaX, B CpeaHEN YacTu
dyHOameHTa MapkKa Mo OCAM 34aHUA NO ero HAPYXHOMY KOHTYpY, a TaKKe no obe

CTOPOHbI OT OCaA04HbIX LLBOB

<1> Ecnu B nognonbe npeaycmoTpeH

BO,D,OOTBO,D,HbIVI NNOTOK, AONO/THUTEZIbHO HEO6XOAMMO npeaycMmoTpeTb CKBaXKUHbI




Yy O4HOro vau AByx GyHAAMEHTOB, PACMNONOXKEHHbIX B6AM3KN NoTKa. O6sA3aTeNbHa YCTaHOBKA TEMMEPATYPHbIX CKBAXKUH Y
byHOAMEHTOB, bOAMMKaAMWKUX K NOA3EMHOMY BBOAY WAW BbIMYCKY CAaHUTAapPHO-TEXHUMYECKUX KOMMYHMUKaALMK, a npu
HaA3eMHOM MX NPOKA3ALKe B MECTax WX MOrpPY)KeHWUA B TPyHT, 3a npeaenamu 3gaHuaA. [na 303aHUIN, BO3BEAEHHbIX C
npeaBapUTENbHbIM OXNaXKAEHWEM TPYHTOB OCHOBAHWUI MM UX JIOKA/IbHbIM 3aMOpaXKMBaHMEM, HEOOXOAMMO COXPaHATbL
TEPMOMETPUYECKME CKBAXKMHbI, 060PYA0BaAHHbIE B NEPUOL NPOBELEHMA PAabOT N0 OXNAXKAEHMIO FPYHTOB.

<2> B cny4yae BbINOAHEHWA cTabuamMsaumMm BepxHEl rpaHMLbl MHOFONETHEMEP3NOro FPYHTa 3aKAafblBaloTcA B
KO/InYecTBe 04HON-ABYX B KOHTYpe 34aHWNs Ha ryOMHY 3an0xKeHns GyHAaMEHTOB NaOC 5 m.

<3> PeKomeHayeTcA 3aKOHCEPBMPOBATL ABE WM TPU TEPMOMETPUYECKME CKBaXKMHbI MO 34aHWMEM, NPONAEHHbIE NPU
nposeAeHMM NpesnoCTPOEYHOro OTTanBaHMA FPYHTOB.

<4> Ha ropoacKuMx CaHUTAPHO-TEXHUYECKUX CEeTAX, YKNaAblBaeMbiX B BEHTUIMPYEMbIX KaHanax, KOHTPO/bHble
TEPMOMETPUYECKME CKBAXKMHbI YCTAHABAMBAIOT COOKY KaHana B Nasyxax BbIKOMAHHOW TPaHLIEM M Ha rpaHuLe 3eneHoM
NONOCbl, MO KOTOPOI PacnonoKeH KaHaa. CKBa*KMHbI NPeAYyCMATPUBAOTCA Ha IyOUHY pacyeTHOro OTTanBaHMA NaC 3 M.
[na 6eckaHaNbHbIX NPOKNALOK KOMMYHUKaLMIA KOHTPO/IbHbIE TEPMOMETPUYECKME CKBAXKMHbI PACMONaraloTca pagom C
TPyb60NpoBOAOM U HA BENUUYUHY OLHOIO-ABYX PAaCYETHbIX PaZMyCcOB OTTauBaHMA B CTOPOHY OT TpybonpoBoaa. CKBaXKWUHbI
NPOXOAAT Ha PacUYeTHYIO FNYOMHY OTTanMBaHUA NALOC 3 M.

TemnepaTtypy B KOHTPOIbHbIX TEPMOMETPUYECKUX CKBAXKMHAX N3MEPAIOT MO BCEMN UX IybuHe ¢ nHTepsanamu: 0,5 m ao
rnyéuHbl 5 M, 1 m - cBbiwe 5 M go rnybuHbl 10 m 1 2 m - cBbllwe 10 M CBA3KAMU MHEPLMOHHbIX TEPMOMETPOB UM
3/IEKTPOTEPMOMETPOB B PYYHOM M/ aBTOMATUUYECKOM PEXUMAX.

MepnoANYHOCTb NPOBEAEHNA U3MEPEHUI KOHTPOIMPYEMbIX NAaPaMeTPOB

MpUHUMNBI UCNONB30BAaHUA MHOFOIETHEMEP3/bIX FTPYHTOB B KayecTBe OCHOBAHUA
coopyxeHun
. Il npnHymMn
KoHTponunpyembin napameTp
| npuHLMN MNpeaBaputenbHoe JonyuweHne oTTauBaHUA rPyHTOB B
WUCKYCCTBEHHOE nepuog, aKcnayaTaumm
OTTanBaHWe rpyHTOB coopyxeHun

CTpOUTENbCTBO (PEKOHCTPYKLMA) COOPYIKEHUA

Tabnvua M.2



Temnepartypa rpyHTa

ExkemecsiuHO

YpoBeHb NOA3EMHbIX BOZ, OavH pas B KoHLe ExkemecauHo OAMH pas B KOHLLE NETHEro
NeTHero nepmoaa nepuoaa
Ocazku dyHOAaMeHTOB ExxemecAvHo
cTposwerocs
(pekoHcTpympyemoro)
CoOpyXeHusa
Ocazkv pyHOAAMeHTOB O4vH pas B KBapTan ExkemecauyHo OfvH pas B KBapTan

COOPY!KEHUA OKpyKatoLLeit
3aCTPOMKHK

JKcnayata

LMA COOPYHKEHUA

TemnepaTypa Bo3ayxa B
NPOBETPUBAEMbIX NMOAMNONbAX

Mepsble ABa roaa
aKcnayaTauuu asa
pa3a B mecal,

TemnepaTtypa rpyHTa

[Ba pasaBrog, B
KOHLe IeTHero
nepuoaa v B cepesinHe
3UMbl

B neps.bIii roa aKkcnyaTaumMm oanH
pa3 B KBapTas, B nociaeaytolime

rogbl - 0AUH pas B ro,

ypOBeH b NOA3EMHbIX BOL,

OpmH pas B rof B OCEHHUI Nepuoa, nocne ctabuansaumm rugporeoormyeckoro
perkuma - ogMH pa3 B 2 roga

Ocagku pyHOaMeHTOB
NOCTPOEHHOrO
(pekoHcTpyMpoBaHHOrO)
COOpyXeHusa

MepBble Tpu roga
aKcnayaTauumn He
MeHee YyeTbipex pas B
rog, B AanbHelLwem -
ABa pasa B rog,

MNepsble Tpu roga akcnayaTauum - He MeHee 4ByX pas B rog, B

OanbHenlwem - oauH pas B 2 roaa

Ocagku dyHOameHToB

[Ba pa3a B rog

I'IepBb|17| roa skcnanyatauum noCTpoOeHHOro




COOPYMKEHUA OKpYXKatoLLeint (peKkoHCTpyMpoBaHHOro) 34aHUA - MeHee AByX pas B roj, B
3aCTPOMKM JanbHellem - 0auH pas B 2 roaa

MpumedyaHne. TeKyWMUIN OCMOTP COCTOAHUA TEXHUYECKUX 3STaXKeEW W MNOAMOJAUNA COOPYKEHUN OCyLLecTBAAETCA
3KCNyaTUPYIOLWEeN opraHMsaumein oanH pas B mecsl,. KOHTPOIbHblE OCMOTPbI OCYLLECTBAAIOTCA HE pPeXKe O4HOro pasa B
rog. MNpu ocmoTpax ocoboe BHUMaHUE peKomeHAayeTca obpawaTe Ha HAa/NMYME yTeYeK CaHUTAPHO-TEXHUYECKUX CETEN,
COCTOsIHME BOAOOTBOAHbBIX JIOTKOB M OTMOCTOK B TEXHUYECKMX 3TayKaX M NOANO/bAX COOPYKEHMUA, BUAUMbIE NPOABAEHUA
paspyweHnin 6eToHa PyHAAMEHTOB (MX HAMOKAHWE), a B AEPEBAHHbIX AOMaXxX - HA Hanuume rpubKoB M naeceHu. Mpu
KOHTPO/IbHbIX OCMOTpPAX CeAyeT NPUMEHATb HepaspyLUatowme MeToabl KOHTPOA COCTOAHUA 6eToHa dyHAAMEHTOB.

O6HapyKeHHble HEMCNPABHOCTU PETUCTPUPYIOTCA B XKYPHANEe U NOANEKAT HEMEeAIEHHOMY YCTPaHeHUo. MNpu Haanuum
KPYMHbIX YTEYEK WAN CUCTEMATMYECKUX MPOTEYEK CAHUTAPHO-TEXHUYECKMX CeTell PEeKOMEHAYeTCA BbIABUTb 30HY
OTTaMBaHUA TPYHTOB. MpW BbIABNEHUM HAMOKaHUA GYHOAAMEHTHbIX KOHCTPYKLUMIA, TPUOKOB MAM NAECEHU, ECAU OHU He
CBA3aHbl C MPOTEYKOM CAHUTAPHO-TEXHUYECKMX CETEN, PEKOMEHAYETCA YCUAUTL BEHTUAALMIO NOANOANIN B IETHUI NEPUOL,
roga.

[na NpOMBbILLNEHHbIX COOPYKEHUI C MOKPbIMU MPOLLECCaMM, BbI3blBAIOLLMMU MOBbILEHHY arpeccCMBHOCTb cpeabl K
maTtepuanam GyHAaMEHTOB, pas B NsATb neT oTbupatoTca npobbl M3 dpyHaameHToB. OT6OP NPob Ha nccieaoBaHne GU3NKO-
MEeXaHUYeCKMX CBOMCTB 6eToHa MPOM3BOAUTCA TaKKe A8 BCEX COOPYXKEHWUN MPU OOHAPYKEHUM B HUX NPOABIEHUM
pa3pylieHns 6eToHa.

Mpy OoCMOTpPax HapPyKHbIX CAaHUTAPHO-TEXHUYECKUX CETEW, BEHTU/IMPYEMbIX KaHa/loB peKoMeHAayeTcs obpaluaTtb
BHMMaHME Ha Hanmume Tedyeit Tpyb M apmaTypbl, HA HEUCMNPABHOCTb TEM/IOM3OAAUMM, HAAUYME TPYHTOBbIX BOA,
obpa3oBaHWe Haneael B KaHanax, 3anameBaHue u T.4. B nepsble ABa roAa 3KCnAyaTaluMmM CaHUTaPHO-TEXHUYECKUX ceTel
N3MepAITCA TeMMepaTypa rPYHTOB OCHOBaHMIA B MecTaX, yKa3aHHbIX B Tabavue M.1, a Takke TemnepaTtypa Bo3ayxa B
BEHTUAMPYEMbIX KaHafax BOAM3N BEHTUAALMOHHBIX OTBEPCTUIA M MeXAY HUMUW. B npouecce ganbHelwen skcnayaTaymm
CaHUTAPHO-TEXHUYECKUX CeTell TepMOMeTpUYeckMe HabnlogeHUs 33 HMMM B YKAa3aHHOM COCTaBe peKoOMeHAyeTcs
BbIMONHATL NPU U3MEHEHUM IKCMYATALMOHHOFO pPeXMMa CETEN M MOCae aBapwui, BbI3BABLUMX HeMNpeaycMOTpPeHHoe
OTTaMBaHWeE rPyHTOB OCHOBAHWIA.

Mpunoxkenne H
(cnpaBoyHoe)



PACHET MYBUHbI OTTAUBAHUA U MPOMEP3AHMA B OCHOBAHNU
MOA3EMHbIX N HASEMHbIX MATUCTPAJIbHbIX TPYBOINPOBOJ0B
HA MHOTOJIETHEMEP3/IbIX TPYHTAX

H.1. Tny6MHY MHOroNeTHero oTTanBaHMA MHOTONIETHEMEP3/bIX FPYHTOB (Aanee - MMI) noA LEeHTPOM ropadYMx M TenabiX NOA3EMHbIX TPY60NpoBOAOB (CM.
pacyeTHylo cxemy Ha pucyHKe H.1, a) cheayeT paccumTbiBaTth no dopmyne (H.1)

gtx’/;'ns HpH ﬂTSO’l
gnxl,;ns HpH IBT >0’1,

H

h = (H.1)

roe th - rnybvHa MHOroNIeTHErO OTTaMBAHUSA, OTCYNTbIBAEMAS OT ZHEBHON MOBEPXHOCTU, M;

7, - pafnyc Ao BHelHel obpasylollei nsonaumm Tpybo;

G,, G, - bespasmepHble rnybuHbl OTTaMBaHMA MOA LEHTpOM Tpybbl, onpegensemble MO HOMOrpamMmam Ha pucyHkax H.2 n H.3 B 3asucmmoctn ot

6e3pasmepHbix napametpos m, 1, [ .

a

PucyHok H.1. PacyeTHana cxema Ans onpeaeneHua rnybuHbl
MHOroneTHero otTansaHna MM nog TennbiMK U ropAYNMU
TpybonpoBogamm, NPONOKEHHbIMM NOA3EMHO (a) 1 HazemHo (6)
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PucyHok H.2. Homorpamma gns onpegeneHna MHOMoAeTHEro
oTtamBaHua MMTI BOKpyr TEN0ro 1 ropsAvyero Tpybonposoaos
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PucyHok H.3. Homorpamma gna onpegeneHuna ottransanma MMI
BOKpPYr X0/104HOro Tpybonpososa

m:hp/r

ins ?

(H.2)

ﬂ”h(]—;'ns - 71bf)t
I,= [4Lr2 +1,,(H3)

4,(5,-T,)

ﬂ =
' ﬂ’th (T;ns - T;)f)

, (H.4)

rae hp - rnybuHa 3an10X%eHuna noa3emHoro Tpybonposoaa, cunTaa oT AHEBHON NOBEPXHOCTU A0
LeHTpa Tpy6bl, m;

ﬂf - K03 PULMEHTbI TENNONPOBOAHOCTN MEP3NO0ro rpyHTa, BT/(M-°C);

ﬂth - K03 PULMEHTbI TENAONPOBOAHOCTA TaNoro rpyHTa, Bt/(m-°C);

T

s - CPEAHAA rofoBaA TemnepaTypa BHeELWHeN MOBEPXHOCTU KO/bLEBOW M3onaummn Tpybel, °C,

onpeaensetca no ¢opmyne (H.5);
]:) - Temnepatypa MM, °C;
Ef - TeMnepaTypa Hayasa NpoMep3aHMA-OTTauBaHUSA rpyHTa, °C;
t - pacyeTHoe Bpems, u;

L, - ynenbHble 3aTpaThi Tenna Ha oTTanBaHue rpyHTa, BT-u/m3, onpeaenstotca no dopmyne (H.7);

]te - 9KBMBa/ieHTHoe 6e3pasmepHoe Bpems, ana MM cavBaloweroca Tmna NpUHMMaeTcA PaBHbIM
HY/10, HEC/IMBAIOLLEroca Tuna onpeaensercs No HOMorpamme Ha pucyHke H.2 npwm ft =H0/rm n
,BT =0,0 (Ho - rnybuHa 3aneraHma kposam MM, m).

Onsa MMT HecnmBatoweroca Tna 6es3pasmepHas TemnepaTypa NnpuUHMMaeTca ﬂ, =0,0.

%=Eﬁ%%@&/Hgﬁﬁmmw
P 4
0,0 npu 0, =0,0
k=11 In22 py s, >0,0 "6
27k, T,

roe Tpr - cpegHeronoBas TemnepaTtypa NpoaykTa, °C; A,, =

w _—Ww
Lv :LO'hW_'—O’S.Cth'T;m_C

tot



roe Lo - yAenbHana Tennota ¢as3oBbIX NPeBpaLLEHNI BOAbI, Lo =93 (BT : ‘I)/KF ;

Py - NTNOTHOCTb MEP3/10To rPyHTa, Kr/m3;

KoHcynbTaHTlAtOC: NpumeyaHue.
O603HayeHMe BNAXKHOCTU AaHO B COOTBETCTBMM C OPULMANbHBIM TEKCTOM LOKYMEHTA.

W,,, - CYMMapHas BNaXKHOCTb MeP3/1070 FPYyHTa;
W, - konnuectso HesamepsLueit BoAbl B Mep3NioM rpyHTe npu Temnepatype 1 ;

Cth i Cf - 06beMHan TeNA0EeMKOCTb Tasoro U Mep3noro rpyHTa, Bru/m3-°C.

H.2. TnybuHa MHOroneTHero npomep3aHusa TPyHTa MNo4 LEHTPOM XonoaHoro Tpybonposoga,

PacrnonoXeHHOro Ha y4vactke ¢ MMI HecnamBatoweroca Tuna, Hf NPUHUMAETCA PaBHOM ch 7
paccumtbiBaetca no dopmynam (H.1), (H.3), (H.5), (H.6), (H.7) n Homorpamme (pucyHok H.2) npwu
ﬂt =0,0. npu stom 8 dopmyne (H.3) B Kauectse 1. = cnepyet npuHATL aBColOTHOE 3HaueHue
TemnepaTtypbl n Ite =0,0, a B popmyne (H.7) - th = Cf =0,0 u w, = 0,0.

Ecnu B pesynbTate pacyeta rnybuvHa npomep3aHus Hf oKaxkeTcA bonblue rybuHbl 3aneraHus
Kposan MM, To cheayeT NPUHATL Hf = Ho-

H.3. TnybuHy mHoroneTtHero oTtamBaHua MMI nog UeHTPOM ropA4Yero M Tenaoro HasemHbIX

Tpybonposoaos HZ , PacnonoXeHHbIX Ha yyacTkax ¢ MM cauBatolleroca Tmna, caeayeT paccymTbiBaTh
no popmyJsie (CM. pacyeTHyto cxemy Ha pucyHke H.1, 6):

KoHcynbTaHTlAOC: NpumeyaHue.
dopmyna faHa B COOTBETCTBUM C OPULMANBHBIM TEKCTOM LOKYMEHTA.

AT t
Z%JrSf—Sa , (H.8)

V,H

H,=a,p,

roe Q, - 6e3pasmepHblii MapameTp, onpeaensemblii Mo Homorpamme (pucyHok H.4, a) B
3aBMCUMOCTM OT AnameTpa Tpybbl dp = 2rp ;

ﬂ2 - 6e3pasmepHblit NapameTp, onpeaensaemblit No Homorpamme (pUcyHoK H.4, 6) B 3aBMCMMOCTH
OT LUMPUHBbI bins N TONLWMHBI 5,-,” N/IOCKOro TEeNN0U301ATOPa, M;

41 =1+0,0337] - nonpaBouHbliii KO3GOGULMEHT, yuMTbIBAIOLMI OTTOK TEMAA B MEP3/YIO 30HY;

LV’H - yAenbHble 3aTpaThl TeNAa Ha OTTauBaHUe rpyHTa, onpeaensaoTca no dopmyne (H.9), BT-u/m3;

S3 - 3KBMBa/IeHTHbIN cnoi, onpeaensaetca no ¢opmyne (H.10), m.
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PucyHok H.4. Mpadukm ana onpegenerHmns kosdduumeHTtos &, (a)

7 ﬂz (6) npu pacuete mHoronetHero ottansaHna MM

nog TenabiMu 1 ropaYnmmn Tpyb6onpoBogamu

KoHcynbTaHTlAOC: NpumeyaHue.
dopmyna faHa B COOTBETCTBUMU C OPULMANBHBIM TEKCTOM JOKYMEHTA.

/4

-W,
L, =Lp,—*—*+0,5C,T, —2,4C T}, (H.9)

tot

oA, A "Ha MMI cnuBarolerocst Tumna

ins”“th ins

R NY) + H, nra MMI' HecITMBArOIIErocst TUTIA

ins”"th ins

. (H.10)

MpunorkenHue M
(obasaTenbHoE)

OMPEAENEHUE TEMMEPATYPHOIO KO3®OUNLUMEHTA

M.1. TemnepatypHbI KO3dPULMEHT Y, onpeaenseTca no dopmyne

7, =L151+v?)=1,61vy/In(z/v) (1)

roe 7 - AIUTENbHOCTb 3KCNJ/yaTauumn COOPYKEeHUA, NeT;
V - KoadPULUMEHT BapmaLMmM HecyLen cnocobHocTH, 6e3pasmepHbIit.

Mpumeyanue. Ecan Y, < 0 , Cheayet NnpuHUmaTh Y, = 0, B 4AaHHOM Cay4vyae NPUMEHATb NpuHLmn |

npu NpPoOeKTnpoBaHMM OCHOBAHUA (I)YHAaMeHTOB He AonyCKaeTcAa, cneayetr npeaycmoTpeTb
LONONHNTENbHOE OXJTaXKAEHME TPYHTOB MM NCMONb30BATb |l NpMHUMN CTpOUTEeNbCTBA.

M.2. KoadpduumeHT Bapnaumm HecyLLei cnocobHOCTN OCHOBAHMA BbluMcaseTca no dopmyne



1

v=0,45((T, -T,)/ 4| oD, /| T,, - T, - CJT,,~T, ) |, (2

roe Y;,f - TemnepaTypa Hayana 3amep3aHua rpyHTa, °C, onpeaensemasn cornacHo lMpunoxeHuio b;

! o
To - pacyeTHaa cpegHerofoBas TemnepaTypa Ha BepxHeil NOBEPXHOCTU MHOro/feTHeMeps3noro
rPyHTa B OCHOBaHMM coopyxeHus, °C, onpeaensemasn cornacHo MNpunoxkeHuo [, Ans oCHOBaHMIA onop

. 1 .
JIMHWUIA 3neKTponepesayn, aHTEHHO-MauyToBbIX OMoOp W TpybonpoBonoB To NPUHUMAETCA PaBHOM

cpenHerofoBoi TemnepaType MHOroJ1IeTHEMEP310ro rpyHTa TO , onpezensemoit cornacHo MNpunoxeHunto
r;

A - amnauTyda ce3oHHbIX KonebaHW TemnepaTypbl HApYy*KHOro Bo3ayxa, °C, onpeaensemasn Kak
NMoNYypPa3HOCTb 3HAYEHUIM CpegHEMECAYHON TemnepaTypbl CAMOro TEMNJI0r0 U CAaMOro X0/104HOMo0 MecAaua
no CM 131.13330;

O -cpefHee KBagpaTU4ecKkoe OTKIOHEHME CpeaHEero40BoM TeMnepaTypbl HapyKHOro Bo3ayxa, °C,
onpegensemoe no tabnuue M.2;

Dm,e - KO3 OUUMEHT 3aTyXaHWUs CNyYaliHbIX KonebaHn TemnepaTypsbl ¢ rybruHon, 6espasmepHbii,
onpegensembit no Tabavue .1 M NPUHMMaEeMbl pPaBHbIM Dm ana cronbyatbiX U NEHTOYHbIX
dYyHAAMEHTOB 1 D‘2 - ANA CBAWMHDbIX;

T - pacyeTHaA Temnepatypa MHOITros1eTHeMepP3/10ro rpyHTa, OC, onpeagenaeman No ykKasdaHMAM
m,e

7.2.7: ANA OCHOBAHWI COOPYKEHUI C XON0AHbLIM Noanosibem no popmyne (7.4), Ana oCHoBaHUI onop
JIMHWUI 31eKTponepesayn, aHTEHHO-MaYToOBbIX onop v Tpybonposoaos no dopmyne (7.7) U npuHUMaemasn

paBHOM Tm ANA CTONBYATbIX U IEHTOYHbIX GYHAAMEHTOB U Te - ANSA CBaWHbIX;

1/2 v v
C - KoadpduumeHT, rpax ~, npMHMUMaemblit paBHbiM 0,24 anAa cBaliHbiX ¢yHAAMEHTOB, a A/s

CTONGYATLIX U NEHTOYHbIX - B 3aBMCMMOCTM OT BMAA FpyHTa nofg nogowsor ¢yHaameHTa: 0 - ana
KpYnHOOB6/I0MOYHbIX U NecyaHbix rpyHToB, 0,19 - ana cyneceit n 0,29 - ANA CYrIMHKOB U TNH.

Tabnunua N.1

KoaddurumneHTbl 3aTyxaHuUs caydaiiHbix KonebaHui
Temnepartypbl € ryOUHOM

3Hauenna Z, (¢, /A, , c” (1™
Koadduy, ' ‘

WEHTDI 0 | 1000 | 2000 | 3000 | 4000 | 6000 | 8000 | 10000 | 15000 | 20000
(0) | (25) (50) (75) (100) | (125) | (150) | (175) | (250) | (300)

Dm o | 08 | 075 | 066 | 058 | 046 | 037 | 031 | 021 | 0,16
(0) | (0,80) | (0,66) | (0,54) | (0,46) | (0,39) | (0,34) | (0,29) | (0,21) | (0,18)

De 0| 09 | 08 | 079 | 0,71 | 0,66 | 058 | 052 | 041 | 0,34
(0) | (0,90) | (0,79) | (0,73) | (0,66) | (0,60) | (0,55) | (0,50) | (0,41) | (0,36)

YcnoBHble 0603HaYeHUA: Z - rAyBUHA 3aN0MEHWA MOoAOWBbl GYHAAMEHTA OT MOBEPXHOCTY
MHOroneTHeme - C,. -06 3.o0): A,
panoro rpynta, m; C, - o6bemHasn TennoemkocTs Mepanoro rpyHTa, [I/(m*°C); 4,

- TENI0MNPOBOAHOCTb MeP3010ro rpyHTa, Bt/(m-°C).

Tabanua MN.2



cpeaHei rogoBon TemnepaTypbl HAPYXKHOro Bo3ayxa O

Cpep,H €e KBagpaTtndyeckoe OTK/IOHeHKne

MeTeocTaHumaA m:‘ppa(:a’ 'D'?;;(;Ta’ 0, °C | MeTteocTaHuma LIJ:IppaOp‘Ta, Ll,or/;;c:a, o,°C
1 2 3 4 5 6 7 8
Amypckan ob6nacTb

BomHak 54,7 128,9 0,83 |CkoBopoaMHO 54,0 124,0 0,86
KannHga 53,3 124,0 0,88 |TbiHAa 55,2 124,7 0,93
Epodeit 54,0 121,9 0,88 |YHaxa 55,0 126,8 1,00
MNasnosuny

3esn 53,8 127,2 1,07 |YcTb-HiokKa 56,6 121,5 0,83
Marpgarauu 53,5 125,8 0,79 |YepHaeso 52,8 126,0 0,80
HaropHbiii 56,0 124,8 0,88 |3KMmuaH 53,1 133,0 0,84

ApxaHrenbckaa obnactb

ABpamoBCKMi 66,5 43,3 1,17 |MeseHb 65,8 44,2 1,23
MasK

ApXaHrenbckK 64,6 40,5 1,13 | Xonmoropbl 64,2 41,7 1,13

MNpryTcKkaa obnactb

Anbirgxep 53,6 98,2 0,82 |Kauyr 54,0 105,9 0,78
BbanaraHcK 53,7 106,3 0,84 |KupeHcK 57,8 108,1 1,29
Bonaibo 57,9 114,2 1,15 |Mama 58,3 112,8 1,13
BpaTckK 56,3 101,8 1,19 |HwKHeyaMHCK 54,9 99,0 0,91
BepxHas MyTapa 54,2 100,0 0,81 |OpnwuHra 56,1 105,8 1,06
EpboraueH 61,3 108,0 1,44 |Tanwer 56,0 98,0 1,12
*uranoso 54,8 105,2 0,98 |TaHryw 55,4 101,0 0,99
3nma 53,9 102,1 0,93 |TaHnxon 51,5 105,0 0,71
Mka 59,3 106,5 1,34 |TynyH 54,5 100,6 0,87
MHra 53,0 102,0 0,65 |Yctb-Unmmck 58,0 102,7 1,35
UpKyTCK 52,3 104,4 1,10 |Yctb-Yaa 54,5 103,3 0,87
KasaumHck 56,3 107,5 1,20 |Xamap-OabaH 51,5 103,6 0,78

KamuaTckuit kpa




(8 pea. U3meHeHuna N 1, yts. Npukazom MuHctpos Poccun ot 07.11.2016 N 779/np)

Nua 55,6 155,6 0,75 |MeTponasnoBcCK 53,0 158,7 0,55
-Kamuatckuii
Hukonbckoe 55,2 166,0 0,50 |Cemaunku 54,1 160,0 0,54
O3epHan 51,5 156,5 0,63 |Ycrtb-Kamuatck 56,2 162,7 0,74
Pecnybnunka Kapenus
Kemb 65,0 34,8 1,19 |lpugnHo 65,9 34,8 1,31
Pecnybavka Komu
BopkyTa 67,5 64,0 1,35 |TpouuykKo- 62,7 56,2 1,11
NMeyvopckoe
CbIKTbIBKap 61,7 50,8 1,03 | Ycrb-Unnbma 65,4 52,3 1,28
KpacHoapckuin Kpait
AraTta 66,9 93,5 1,31 |Eccen 68,5 102,4 1,28
Balkunt 61,7 96,4 1,42 |WrapkKa 67,5 86,6 1,33
BaHaBapa 60,3 102,3 1,50 |HopwunbckK 69,5 88,3 1,49
BepxHe- 63,2 88,1 1,47 | TypyxaHcK 65,9 88,1 1,23
NmbaTckoe
BosioyaHKa 71,0 94,5 1,41 |Typa 64,3 100,2 1,17
MaragaHckaa obnactb
ATKa 60,9 151,7 1,19 |MaragaH, 59,55 150,78 0,74
HaraeBa byxTa
KepgoH 64,0 158,9 1,02 |CeimuyaH 62,92 152,42 0,96
MypmaHckaa obnactb
Kona 68,8 33,0 1,29 | MypmaHcK 69,0 33,0 1,17
HeHeLKnii aBTOHOMHbI OKpYT
Amzepma 69,8 61,7 1,49 |Manbie 72,4 52,7 1,30
Kapmakynbli
KaHunH Hoc 68,7 43,3 1,13 |Hapban-Map 67,6 53,0 1,43
MNepmckas obnactb
bucep 58,5 58,9 0,89 |YepablHb 60,4 56,5 1,08
KpacHoapckuit Kpai

(8 peq. U3meHeHua N 1, yTs. NMpuKkazom MuHcTpos Poccuu ot 07.11.2016 N 779/np)




LAyanHka 69,5 86,3 1,35 |o.onoMsAHHbIN 79,6 90,6 0,98
Mm. E.K. 77,7 104,3 1,11 |o. AuKcoH 73,5 80,2 1,33
depoposa
XaHTbl-MaHCMNCKMIN aBTOHOMHBbIN OKPYT
Cypryt 61,4 73,5 1,16 | XaHTbI- 61,1 69,1 1,10
MaHcuick
XabapoBcKui Kpam
ApKa 60,1 142,3 0,81 |HuWKonaeBCK-Ha- 53,1 140,7 0,58
Amype
AsH 56,5 138,2 0,70 |o. bonbwow 54,8 137,5 0,70
CaHTt
boropogackoe 52,4 140,5 0,74 | OxoTck 59,4 143,2 0,73
BypyKaH 53,0 136,0 0,93 |Coodwuinckum 52,3 134,0 0,85
NPUACK
'Bactoru 47,7 136,2 0,79 |Toko 56,3 131,1 1,10
lyra 52,7 137,5 0,98 |Tpowuuykoe 49,5 136,6 0,73
Mm. MonunHbl 52,4 136,5 0,88 |YekyHaa 50,8 132,2 0,95
OcuneHko
3abalikanbCKUi Kpal
(8 peq. U3meHeHusa N 1, yTs. NMpukazom MuHcTpos Poccuu ot 07.11.2016 N 779/np)
Akwa 50,3 113,3 0,78 |Kbipa 49,6 112,0 0,63
Amasap 53,7 120,7 0,78 |HepuuHcKui 3- 51,3 119,6 0,70
a
bop3zsa 50,4 116,5 0,75 |Xwunok 51,4 110,5 0,76
KanakaH 55,1 116,8 0,92 |Yapa 56,9 118,3 1,07
KpacHbliit Yukol 50,3 108,8 0,78 |YwuTa 52,0 113,3 0,98
YyKOTCKMIN aBTOHOMHDbIN OKpYr
AHaapblpb 64,8 177,6 1,23 | Mbic WUmunaTa 68,9 180,6 1,22
B. AMbapunk 69,6 162,3 0,92 |o.BpaHrena 71,0 178,5 0,98
ByxTta 64,4 173,2 0,97 |Yctb-Onoti 66,6 159,4 0,97
MposuaerHus
UnupHen 67,3 169,0 1,20 |YaneH 66,2 190,8 1,48
Mapkoso 64,7 170,4 1,00 |3rBeKuHOT 66,4 179,1 1,04




Pecnybaunka Caxa (AkyTua)

AnpaH 58,6 125,0 1,11 |OneHek 68,5 112,4 1,21
Amra 60,9 132,0 1,17 |CaHrap 64,0 127,5 1,00
becTaxckan 65,3 124,1 1,09 |Cackbinax 71,9 114,1 1,19
3Bepodepma

BepxosaHcK 67,5 133,3 1,07 |CaxaHaa 69,8 128,1 1,20
Butmnm 59,5 112,6 1,43 |CereH-Kioenb 64,0 130,3 0,90
BopoHu0BO 59,6 147,6 0,80 |CukKTax 69,9 125,1 1,23
BocTo4Han 63,2 139,6 0,87 |Cobonon 67,1 126,8 1,31
Dapnup 64,2 148,0 1,12 |Coro-Xasa (YcTb- 64,3 126,5 1,04

Bunioi)
DenaHkup 63,8 145,6 1,00 |CyxaHa 68,8 117,9 1,32
JenyTtatckni 69,3 139,7 0,97 |CronbgtoKap 63,2 113,6 1,38
HKuraHck 66,8 123,4 1,07 | CioptoH-Kioenb 65,0 130,7 1,05
Kunmnga 70,1 113,8 1,15 | Tukcu 71,7 128,7 1,26
3anagHasn 62,9 138,5 1,07 |Tyon-Xan 62,5 111,2 1,45
3bIpAHKa 65,8 150,8 0,91 |Yctb-Man 60,4 134,5 1,00
Komaka 60,2 111,5 1,29 | XaTblpbiK-Xomo 64,0 124,8 1,06
Kioctop (BynyH) 70,6 127,5 1,20 |Yokypaax 70,7 147,9 1,02
Maak 67,8 115,5 1,49 |YynbmaH 56,8 124,9 0,96
MMupHBbIW 62,5 114,0 1,29 |Yymnypyk 64,2 116,9 1,20
MaHrkapa 68,0 123,0 1,22 |LenaroHubl 66,3 114,3 1,12
HaropHblii 56,0 124,9 0,97 |3duk 66,0 117,4 1,33
Hiopba 63,3 118,3 1,34 | AKyTcK 62,1 129,5 1,15
OMNMAKOH 63,3 143,2 0,98 |AponbuH 67,1 108,5 1,54
Amano-HeHeuKMN aBTOHOMHbIV OKpYr

blgoama 70,9 78,5 1,40 |Canexapa 66,6 66,6 1,46
Mappe-Cane 69,7 66,8 1,39 |Ta3oBcKkum 67,5 78,8 1,33
Hagbim 65,6 72,5 1,22 |Tambeit 71,5 71,8 1,14
0. benbiit 73,3 70,7 1,47 |Tapko-Cane 64,9 77,8 1,27
Hbiga 66,6 73,0 1,46 |YpeHromn 66,0 78,4 1,50




Monyi 66,0 68,7 1,44 |XapacaBai 71,2 66,9 1,59

MpunoxexHune P
(cnpaBouHoe)

NPOEKTUPOBAHUE N MPUMEHEHUE OXNAXIAIOLLNX YCTPOUCTB
(Mpunokenue P B pea. UameHeHuns N 1, yTB. MpuKasom
MwuHcTposa Poccmun ot 07.11.2016 N 779/np)

1. Ce3oHHOAeMCTBYIOWME OxNaxaatowwme ycrpoictea (COY) nunm TepMmocmndoHbl, B KOTOPbIX 3a cYeT
UMpKynaumMm rasa (dpeoHa, nponaHa, amMMMaka M Ap.) WAU KUOKOCTU (KepocuHa, aHTudpusa,
3TUNEHTINKONSA U ApP.) OXNAXKAAETCA OKPYKAIOLWMMA TPYHT, cieayeT NPUMEHATb AN COXPaHEHUS MepP3/10ro
COCTOAHMA TPYHTOB OCHOBAHMW MNpU CTPOUTENLCTBE M 3KCNAyaTauuu, Aas NpeanocTpoeyHoro
3aMOpaXMBaHMA TPYHTOB OCHOBAHWSA, A/A NOBbIWEHUA Hecyleh CnocobHOCTM Onop JANHENHbIX
COOpPYKEHUI B NAACTUYHO-MEP3/bIX TPYHTaX, CO34aHMA NefOorpyHTOBbIX 3aBeC, BOCCTAHOBAEHUSA
HaPYLUEHHOro MPWU 3KCNAyaTauMn COOPYKEHUA TENIOBOTO PEXMMa FPYHTOB OCHOBaAHMA QYHAAMEHTOB,
YNPOLLEHMA KOHCTPYKTUBHbIX PELUEHUIN U TEXHONOTMM HYNEBOIO LIMKNA, @ TaK¥Ke ANA COKPALLEeHMA CPOKOB
CTPOUTENbCTBA U ApYruX Lenei. OxnaxKaatowme yCTPOMCTBa MOTyT ObITb BEPTMKaNbHbIE, TOPU3OHTA/IbHbIE
WM HAK/IOHHbIE C OAHUM UAN HECKOJIbBKUMWN KOHAEHCATOPaMU.

2. Ce30HHOAEWNCTBYIOLLEE MNAPOMKUAKOCTHOE OXNa)Kgatolee YCTPOMUCTBO nNpeacTaBasetr coboit
3aKPbITYIO CBEPXY U CHU3Y METa/lIMYecKyto Tpyby, B HUXKHe YacTn KoTopoli (0,05 - 0,1 BbicoTbl Tpy6bl)
HaxoauTCcA Nog LaBAeHMEeM JIeTKOKUMNALWAA KuaKocTb. K BepxHel 4actu Tpybbl Ana yBenmyeHus
3pPEeKTUBHOCTN  YCTAaHOBKM  MOXeT ObiTb MNpucoeanHeH BbIHOCHOM  KoHaeHcatop. Pabota
NapoXXUAKOCTHOrO OXNaXKAaloLWero yCTPoOMCTBa OCHOBaAHA Ha KOHBEKLMWM IETKOKUMALLEN XUAKOCTU noj,
B/IMSAHWEM €eCTeCTBEHHOM pPa3HOCTM TemmnepaTyp OXNa*KAaemMoro MacCMBa FpyHTa M aTtmocdepHoro
BO3A4yxa. B 3umHee Bpemsa }KUAKOCTb B HUMKHEN YaCTU YCTAaHOBKU, HAaX0AsLEeNca B rpyHTe, UcnapseTca 3a
cyeT Tensa, NOCTynawLWero M3 rpyHTa. Mapbl XUAKOCTM MOAHMMAIOTCA BBEPX U KOHAEHCUPYIOTCA Ha
XONOAHbIX CTEHKAX TPYObl MM B KOHAEHCAaTOPE, HaXOAALLMXCA Bblle MOBEPXHOCTU FPYHTA, OTAaBas TeNio
n atmocdepy. KoHaeHcaT cTekaeT Mo cTeHKam Tpybbl B ee HMKHIOW 4YacTb. B neTHee Bpems, Koraa
TemnepaTtypa BO34yxa Bbllle, YemM TemnepaTypa MHOTONEeTHEMEP3/IOr0 FPyHTa, Napbl *KUAKOCTU B
BEPXHEN YAaCTM OXNAXKAAOLWEro yCTPOIMCTBA HE KOHAEHCUPYIOTCA U AeliCTBME ee NpeKpaLLaeTca.

3. Ycrtpoiicteo COY BbINONHAETCA B  COOTBETCTBUM C  MPOEKTOM, pa3paboTaHHbIM
CNeunanmsmpoBaHHOM opraHusaumen. MPoeKT Ao/MKEH CoAep:KaTb Tenj0TeXHUYECKUA pacyeT, naaH
pacnonoxeHus COY, 3HayeHMe TrAybMHbI 3aN0MKEHMA YCTPOWMCTB, TUN TEMNJIOHOCUTENA U  Apyrue
napameTpsbl. B npoeKTe A0/KHbI 6bITb YKa3aHbl TPe6OBaHWA NO 3KCNIyaTaLMM YCTPONCTB U MOHUTOPUHTY
33 uMXx paboToCcnocobHOCTbIO, TEMMEPATYpPOM OXNarKAAEMOro TpPyHTOBOrO MaccuBa, TpeboBaHMA K
KOHTPO/It0 KayecTBa Npu U3roToBJEHUN YCTPOCTB M YCTAHOBKE B OCHOBAHME COOPYKEHMUA.

4. Bbl6Op KOHCTPYKUMM OXNAXKAAIOLWMX YCTAHOBOK U BCEM 3aMOpaKMBatOLWLEN CUCTEMBI B Le/IOM
onpenensercd KOHCTPYKTUBHbIMWM OCOBEHHOCTAMW 34aHUMA U COOPYKEHUMN, TEXHONOTMYECKMMMU
0COBEHHOCTAMMU UX CTPOUTENBCTBA W SKCMN/IyaTaLLMK, @ TaKKe TeMMnepaTypPHbIM PEKMMOM FPYHTOB.

5. YcTpoiictBo cuctembl COY crieyeT BbINO/HATL A0 Ha4vana 3MMHero nepuoga. lNpeanoytuTesibHee
MCNO/Ib30BaTb OXNa)KAalowme YCTPOWCTBa, NOCTaBAfEeMble C 3aBoga B MOJIHOM 3KCM/yaTaLMOHHOM
roToBHOCTU. 118 3aWMTbl YCTPOMCTBA OT KOPPO3UKU CAeAYEeT BbINOAHATb aHTUKOPPO3IMOHHOE NOKPbITHE.

6. Mpun 3amopaxkMBaHUM TPYHTOB OAHOBPEMEHHO C BO3BEAEHMEM HAA3E€MHOM YacTU COOPYKEHMUA
3aMOpa*KnBatoLLMe KOJIOHKN AO/IXKHbI OblTb PACcNON0XKEHbI:

a) Npu HaAUYMK ctoNnbUaTbix GYHAAMEHTOB - C ABYX UM YeTblpex CTOPOH GyHAaMEHTa;

6) NP HAIMUYUM NEHTOYHbIX GYHAAMEHTOB - CUMMETPUYHO MX NPOAO0/bHOM OCU C LIarom, paBHbIM
AMaMeTpy NbAO0rPYHTOBOMO LMANHAPA;

B) NpM HaNMUUKM cBaliHOro dyHAaMeHTa - yCTaHaB/IMBaA UCMapUTENb BO3e CBau AW B Tene CBau



(KoHCTpyKUMA - "Tepmocsasn").
PacyeT rnybUHHOro OXNaKAEHUSA, 3aMOPaXKMBAHNA TPYHTa

MeToanKa pacyeTa paguyca oxXNaxKAeHWs, 3aMOParKMBaHNA FPYHTa I, M, BOKPYT 3aMOparkMBatoLwel
KOJIOHKM OCYLLECTB/AETCA MO HOMorpammam. [na onpegeneHvs paguyca oxnaKaeHUn, 3aMopaknMBaHums
cnepyeT UCNob3oBaTb Gopmyny

ry=1,1,,(P.1)

rae I - BHELWHMWIA paanyc 3aMOopPakm1BatoLLEN KONOHKH, M;
1], - 6e3pasmepHbIil NapameTp, onpeaenaemMblii N0 HOMOrpamme Ha puUcyHke P.1 B 3aBUCMMOCTM

OT 3HaueHuni 6espasmepHbix napametpos b, M, H,, koTopbie onpegenaiotca no dpopmynam:

b=(4,/7,)R,;(P2)
oxnaxgeHwme
T,-T
M = Tf . (P.3)
f “Lin
AN, T, )t
Ha_ I(ZL )f;(P.4)
rp Opdww
3amMmopaxKmnBaHue
2 (T, -T,
M = ,(P.5)
/1f (Qf— in)
ANT,—T )t
r\te in)tr
H, = "‘(L ) . (P.6)
Vo Lo P Wior
roe Rin - BHyTpeHHee TepmMMYeckoe COMPOTUBAEHWE KONOHKM TennoobmeHy, m2-°C/BT,

onpeaensemoe Ans NapoXUAKOCTHbIX TepmocrdoHoBs no dopmyne (P.7), o1s BO3AYLLHbIX M PACCONbHbIX
YCTaHOBOK - no ¢popmyne (P.8), ANA KUAKOCTHbIX TEPMOCUPOHOB - No popmyne (P.9);

A, A, - TeNNoNpoBOAHOCTbL FPYHTa B MEP3/IOM W TaIOM COCTOAHMAX, BT/(m-°C);

Tof - TeMNepaTypa Hayana 3amep3aHua rpyHTa, °C;

Tt - MaKcMmanbHan TemnepaTtypa rpyHTa B TBEPAOMEP3/I0M COCTOSHUMU, °C;

To - HaYanbHan TemnepaTypa rpPyHTa y NOAOLWBbI C/10A C rO40BbIMU TennoobopoTamu, °C;

Tin - cpeaHsa No A/MHE KOJIOHKM Temnepartypa pabodyero Tena, °C, npuvHUMaemas Ana
NapoXMAKOCTHbIX TEPMOCMPOHOB PaBHOM cpegHel 3a nepnos ero paboTbl OTpULATENBHOM TeMMepaType
Hapy»Horo Bo3ayxa (Tairt) natoc 1 °C, ANA KUOKOCTHbIX TepMOCUPOHOB - ntoc 4 °C, ana BO3AYLWHbIX
YCTaHOBOK - natoc 3 °C, ANA pacconbHbIX YCTaHOBOK - paBHoi T, + 1 °C (T, - TemnepaTtypa paccona B
noaatolLLeit MarucTpanm);

tf - NPOAO/IKUTENIBHOCTb OXNAMXKAEHUA, 3aMOPAXKMBAHMA, Y;

Lo - yaenbHas Tennota ¢pa3osbix NpespalleHnin Boaa - e[, B pacyeTte Ha eauHULY maccbl, 93 BT-u/Kr;



Pa.r+ P - TNOTHOCTb MEP3/IOTO U TANOTO FPYHTa B CYXOM COCTOAHUM, Kr/m3;

Wiot - CYMMapHas BIasKHOCTb rPyHTa;
Wy, - coAepsKaHue Hesamep3Luei Bogbl npu Temnepatype To.
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Na 45 1 n’iébj

PucyHok P.1 - Homorpamma gna pacyeTta
paguyca oxnaxaeHua u oTTamBaHuA
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rae &, - koapduuUMeHT TennoobmeHa Mexay HapyXKHbIM BO34YXOM W MOBEPXHOCTLIO
KOHZEeHcaTopa NapoMKMAKOCTHOro TepmocudoHa, Bt/(m?-°C), onpeaensemblii no gaHHbIM Tabauubl P.1;

&, - koapduumneHT TennoobmeHa mexay paboumm Tes0M 1 BHYTPEHHER MOBEPXHOCTbIO KOTIOHKY,

NPUHUMAEMbIV ANA XUAKOro pabouero Tena pasHbim 116 Bt/(m2-°C), ana razoobpasHoro - 25 Bt/(m%-°C);
Se, Sc - NAOWAAM NOBEPXHOCTU UCNAPUTENA U KOHAEHCaTopa TepMOCMPOHa, M2,

Tabnnua P.1

3HauyeHus O . 44 CTa/lbHbIX F1agKUX (YMcanTenb)

out

N opebpeHHbIX (3HameHaTenb) TPyb KoHAeHcaTopa TepmocudoHa

Paamyc Tpy6bi KoapdunumeHT Tennoobmena o, , Bt/(m?-°C), npu ckopocTu BeTpa,

KOHAEeHcaTopa, m/c
M 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
44,5 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

[na BO34YWHbIX WM PACCONbHbIX YCTAaHOBOK AOMOJHWUTENbHO ONpeaenserca Heobxoanmas
MHTEHCUBHOCTb NOZAYM (pacxod) Bo3ayxa UM paccona K KOJIoHKe.
Pacuet ocyLwecteaseTcsa no popmyne

2
:1,2-n-lff-lp-L,,

o C,, AT,

, (P.10)

rae Gap - HEOBXOAMMBIV PACcXO4 BO34yXa MU paccona, m3/u;
Ip - ANMHA NOA3EMHO YaCTU KONOHKK, M;
Lv - KoAnYecTsBo Tenaa, OTBOAMMOrO NPV OXNaXKAeHUM 1 3amopaxkunsaHum 1 m3 rpyHra, Bru/m3;



Cwp - OBbemHaa TennoemKocTb pabouyero Tena, npMHMMaemas Ana Bosgyxa pasHoi 0,39
Bt-u/(m3-°C), ana paccona - 957 Bt-u/(m3-°C);

AT - pasHocTb TeMnepaTypbl Ha BXOAE M BbIXOAE U3 KONOHKM, NPMHUMaeMas paBHOM AN BO3AyXa
6 °C, ona paccona 2 °C.

L =L, p,,w,, (P11

L = LO “Pam Wior» (P.12)

v
HEO6XOAMMaﬂ npon3soanUTENbHOCTb XO/'IOLI,MI'IbHOﬁ CTaHUUHU I'I, KBT, BblYUCNAETCA NO d)oplv\yne
M= 0,0012L,V/t;, (P.13)

roe V - 06bem oxN1axK4aemoro, 3aMoparkKMBaeMoro rpyHTa.

B cnyyae MHOroc/I0MHOrO OCHOBaHWA BCe MPYHTOBbIE XapaKTEPUCTUKM OCPEeAHAOTCA B MHTepBane
rny6uH OT AHEBHOM NOBEPXHOCTU A0 YPOBHS MOTPY)KEHWs 3aMopakuBatoliei KonoHku. OcpegHeHue
ocyuwiecTensercs no popmyne

1 n
A==r—2. Ak, (g

Zi:l hi

rae A - ocpeHeHHOe 3HaYeHNe rPYHTOBOM XapaKTePUCTUKMY;
A - 3HaUeHMe rPYHTOBOW XapaKTEPUCTMKM B i-M C/0e;

h; - mowHocTb i-ro cnos;

N - YNCNO C/IOEB B MHTEPBA/IE OCPEAHEHUS.

MpunoxkeHune C
(cnpaBoyHoe)

CMNOCOBbl YCTPONCTBA MATUCTPA/IbHbIX TPYEOMPOBO/OB
HA MHOTONNETHEMEP3/1bIX TPYHTAX
(Mpunoxkenue C BBegeHo UameHeHnem N 1, yTB. MpuKasom
MwuHcTposa Poccmun o1 07.11.2016 N 779/np)

C.1. Mpwn M3bICKaHUAX TPACC U MPOEKTUPOBAHUU MArMCTPasibHbIX TPYHONPOBOAOB MO UHMKEHEPHO-
reoKPUONOrMYECcKUM U reomopdoIorMYeckMm Npmu3HakaMm MecTHOCTb AeNAT Ha YeTbipe rpynnbl (Tabaumua
C.1). Mo 3TMM npu3HaKam MPOrHoO3UpyeTca BAUAHWE byayulero TpybonpoBoAa Ha OKpPY’KatoLllyto
NPUPOAHYIO cpeay, B TOM YUC/IE U HAa MHOTOJIETHEMEP3/ble TPYHTLI (ganee - MMI), BbibupaeTca cnocob
ycTponcTea Tpybonposoaa (Tabanua C.2) n Ha3HaYaeTCs ero aKCN/yaTaluNOHHbIN PEXKUM.

Tabnunua C.1

Knaccudukauma MecTHOCTU NPUMEHUTEIBHO
K TpPyb6OnpoBOAHOMY CTPOUTENbCTBY

Twn yyactka no BennunHa pynna
XapaKTepucTtuka MecTHOCTH
CNOXHOCTU OTHOCUTENbHOTO MeCTHOCTH




CTpoUTeNbCTBa cKatma MMI npum
OTTanBaHUMU

XOpOLLO ApeHMPOBaHHbIE Y4aCTKM Teppac
U rpAAbl, CIOXKEHHbIE MaNoNbANUCTbIMU
CynecAMM 1 neckamu, Mep3noTa
HopmanbHbli HecAMBaloLanacs

0,00-0,01 v

PasnnyHoro Buaa 60n0T1a, KpoBaA

0,00-0,01 1]
Mep3/bix nopog rnybske 8 - 10 m ’ !

TyHAOpa U NecoTyHApPa, MECTHOCTb NJI10X0
APEeHNpPOBaHa, C0XKeHa NbAUCTbIMU
CYTIMHKaMM U cynecsamu, mepssoTa
cAvBatoLWwancs

CNOXKHbIN 0,01-1,10 Il

ByrpucTbie 1 NNocKkue TOPOAHUKM U
CONMOBAIOKLMOHHbIE CKAOHbI, TPYHTbI
CUNbHONBLAMUCTbIE, MEP3N10Ta
cnvBatowwanca

0co60 CNOXKHbIN Bonee 0,1

MNpumeyaHne - Yctpoiicteo TpybonpoBoAoB Ha mMecTHOCTU | u Il rpynn BbINOAHAKT TOMIbKO B
3MMHMI nepuog, Il n IV rpynn - KpyrnoroaunyHo.




Cnocobbl ycTpoCTBa MarncTpanbHbIX Tpybonposogos

Cnocob ycTpoiicTea

MpeumyLLecTsa M He4OCTATKM

Obnactb NpUMeHeHus

I. Moa3emHbIl cnocob

1 - XoMyT Ans KpenaeHus Tpybonposoaa K
aHKkepam (oT BCnabITMA); 2 - aHKep

MpenmyLLecTBa: MeHbluas
BEPOATHOCTb NOBPEXKAEHWUN;
OTHOCUTENbHAA CTabUIbHOCTb BHELIHEN

cpeabl; TEXHO/NOMMYHOCTb CTPOUTENBCTBA.

HenocTaTku: oTTaMBaHue (Mnu
Nnpomep3aHMe) OKPYKAIOLWEro rPyHTa C
nocneayroLLMmmM ocagkamm (nyyeHmem)
TpybonpoBoaa; HeobxoaMMOCTb
pa3paboTKn Mep3/biX FPYHTOB;
3aTPYAHUTENbHOCTb HabAOAEHNA 1
pemMoHTa

IV u Il rpynnbl mecTtHOCTW. OnA
XO/IOAHbIX YY4AaCTKOB BO3MOXHa U I
rpynna mectHoctu. MNpu
TeNAoM30ALUN NPUMEHMMA ANA
TenablX y4acTKoB Ha Il rpynne
MEeCTHOCTU

II. Moa3emHblIit cnocob ¢
TEPMOOXTAANTENAMM

E L
i oo Al - 3
v

s
< - e -

1 - XOMyT aHKEpPHOro YCTPOMNCTBa A8
3aKpenaeHna rasaonposoaa oT BCNAbITUA; 2 -
Tepmooxnagutenu; 3 - BepxHaa rpaHnua MMTI

MpenmylLLLecTBa: Te e, YTo U ANA
cnocoba |, a Tak¥Ke BO3MOMKHOCTb
3HaUYMTE/IbHO YMEHbLUUTb OCaAKK
Tpybonposoaa.

HenocTaTKn: BO3MOMKHOCTb
OTTanmBaHUA Ha OTAE/bHbIX Y4aCTKaXx;
HeobXxoA4MMOCTb Pa3paboTKU MepP3/bix
rPYHTOB; 3aTPYAHUTENbHOCTb
HaboAeHNA N peMoHTa; HaA30p 3a
TepMooxiaguTensimmn

Il rpynna mecTHOCTM gNA Tennbix
y4acTKOB

I1l. HazemHbI cnocob ¢
TepMOoOX1agnTenamm

MpenmyLLecTsa: MeHbluas
BEPOATHOCTb MOBPEKAEHWNN;

Il rpynna mecTHOCTM 4NA FropAYMX
Y4YaCTKOB B KOMOUHALMMK C

Tabnunua C.2



1 - HacbInb; 2 - TaNbIA FPYHT OCHOBAHMS
HacbINK; 3 - Mep3/blii FPYHT OCHOBaHMA
HacbInu; 4 - Tennousonaums; 5 -
TepmMmooxiagurtenu

CTabuNbHOCTb (OTHOCUTENbHASA) BHELLHEN
cpeabl; OTCYTCTBME aHKEPHbIX YCTPOWCTB;
TEXHONOIMMYHOCTb CTPOUTENbCTBA;
MeHbLMe (Mo cpaBHEHWUIO C MOA3EMHOM
NPOK/agKoM) 3aTpyAHEHMA NpPU
HabAAEHUM U peMOHTE.

HenocTaTkn: LONOAHUTE/IbHbIE
HabAlAeHUs 32 TEPMOOXNAANTENAMU

Tensounsonaumen.

| rpynna mecTHOCTU NPU XONOLHbIX
y4acTKax C NpUMeEHEeHMEM
Tensousonauum n obsanoBaHmn

IV. HazemHbI1 cnocob ¢ ucnonb3oBaHUem
MECTHOrO rpyHTa
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1 - KaHaBa-pe3epB; 2 - BbIPAaBHWBAOLLMI CNOWA

MpenmyLLecTsa: MeHblUuas
BEPOATHOCTb MOBPEKAEHWNN;
CTabuNbHOCTb (OTHOCUTENbHASA) BHELLHEN
cpeabl; OTCYTCTBME aHKEPHbIX YCTPOWCTB;
TEXHO/IOTMYHOCTb CTPOUTENLCTBA;
MeHblLUMe (No CpaBHEHMIO C NOA3EMHOM
NPOKNAAKOM) 3aTpyAHEHNA NPU
HabloAEeHUN U peMOHTE

HepocTaTku: 3HaUMTENbHbIN 06beM
3emMNsaHbIX paboT

IV un lll rpynnbl mecTtHOCTU. nA
XO/104HbIX y4acTKoB 06BaNOBaHNE
HeobsA3aTeNbHO

V. HagsemHblit cnocob ¢ HU3KMMK onopamu

1 - Xene3obeToHHaA NAUTa; 2 - puUrenb; 3 -
MEeXaHW3M perysimpoBaHuA onop; 4 - nogyLuKa
13 MeJIKO3ePHUCTOro YNJIOTHEHHOTO NeckKa

MpenmyLLecTBa: UCKNtOYaeTCA
BAVAHWE Ha MeP3/ble FPYHTbI; OTNagaeT
Heob6X0AMMOCTb Pa3paboTKM Mep3bIX
rPYHTOB; IETKOCTb HabAoAeHMA.

HepocTaTKu: goporoe u cNoxKHoe
CTPOUTENLCTBO; AOMOJHUTENbHbIE
METaNINIOB/IOXKEHUSA; 3HAYNTENbHbIN
06beMm paspyLIeHUin Npu aBapunx;
HecTabuAbHOCTb BHELIHEN cpeabl U
BO3MOXHOCTb 3arycteHus HepTu U
OPYTUX BA3KUX NPOAYKTOB

Il rpynna mecTHOCTM 4NA FopAYMX
YYaCTKOB.

| rpynna mecTHOCTM ANA TenabixX
Y4YaCTKOB C BE/IMYNHOM
OTHOCUTeNbHOro cxkatna MMI npwm
oTTansaHum 6onee 0,1




V1. HagzemHblil cnocob ¢ BbICOKMMMU
onopammu

~1

=114

ES | O P Eae ¢

TT ¥

1 - nNnnoH; 2 - oronoBoK cBau; 3 - cBau

MpeumyLLecTsa: Te e, YTo U anA

cnocoba V; He melwaeT MUTPaLLUN AUKUX

YKMBOTHbIX.
HepoctaTku: Te Xe, 4Tto 1 ANs

crnocoba V; Heob6XxoANMOCTb NOTPYKEHUSA

onop B Mep3/ble FPyHTbI

| rpynna mecTHOCTU Ana ropavmx
YYaCTKOB U A5 TEMJIbIX YYACTKOB C
BE/IMYMHON OTHOCUTENBHOIO CXKATUA
MM npu otTansaHumn 6onee 0,1.

Ha nepeceyeHun c BOAOTOKaMM,
¥KeNe3HbIMU U aBTOMOBOUIbHbIMU
Aoporamu

VIIl. HagzemHblit cnocob ¢ Kayarowmmmca
onopamm

S e,

1 - Tpy6onpoBog; 2 - onopa; 3 - noaBecka; 4 -
noAknagKu us bpeseH

MpenmyLLEeCTBa: Te e, YTO U ANA
cnocoba VI; makcMmanbHO
npucnocobieHa K KOMMNeHcaLumm
TemnepaTtypHbix gepopmaumin Tpyo.

HepocTaTku: Te e, 4To 1 gns
cnocoba V

Ons TpybonpoBoaoB AMaMETPOM
meHbwe 400 mm, pacnosioXKeHHbIX B
ceMcMMUYEcKMX paioHax

MpumeuaHue - Npu cooTBeTCTBYIOLEM 060CHOBaHNN A0MNYCKaeTCA NMPUMEHEHME APYrMX cnocoboB ycTpoicTea Tpybonposoaos.




C.2. NMpwu BbIBOpe cnocoboB ycTpoiicTBa TpybonpoBoAoB HEO6X0AMMO YUNTLIBATL MPOCAAKY FPYHTa
npu oTTanBaHUK 1 obpasoBaHMe (MPU HANMYUU BbICOKONAbAMUCTLIX FPYHTOB M NbO0B) TePMOKapcTa npu
nozsemHom crnocobe ycTpoWCTBa ropsaumx TpybonpoBoAoB Ha rpyHTax | u |l TMnoB mecTHocTu. Mpu
yCTpOMCTBE XONOAHbIX TPY6ONPOBOAOB B rPYHTOBbLIX ycaoBuAX Il u IV TMNnoB Heo6xo4MMO yu4mnTbiBaTb

BO3AeicTBME Ha TPYHONPOBOALI CUA MOPO3HOIO NyYyeHus.
C.3. NMpu cneunanbHom 0BOCHOBAHMM MNOA3EMHbIA WAM Ha3eMHbIA crnocobbl YCTPOMCTBa

TpybonpoBoAoB AOOMyCKalTCA: Ha CBasX WAM C BbiBeluMBaHMeM (B KayecTBe CTPaxOBOYHOrO
mMmeponpuaTna) TpybonpoBoAoB Ha Tpocax, MPUKPENASEeMbIX K HemnoABUMKHbIM OMOPHbIM CUCTEMAM,
pacno/IoXKeHHbIM 33 30HO BO3MOXHOIO OTTaMBaHMA FPYHTOB BOKPYT TpybonpoBoAoB. TPOC CAYKUT gns

KOHTPOAA 0CafoK TpybonpoBoAa 1 Npn HeobXoAMMOCTM ero BblpaBHUBAHMA.
C.4. B KauectBe Mepbl NPeAoTBPaLLEHUS WAN CHUMKEHMA OTTaMBaHMA FPYHTa B OCHOBaHWUK

NoA3eMHbIX WM Ha3eMHbIXx TPpybonpoBOAOB C/edyeT paccmaTpuBaTb PeryanpoBaHuWe TemnepaTypbl
TPaHCNoPTUPYEMOTO No TPybonposoay NpoayKTa.

Mpunoxenue T
(cnpaBoyHoe)

OCHOBHbIE BYKBEHHbIE OBO3HAYEHWA BEJTMYNH
(Mpunokenue T BBegeHO MameHeHnem N 1, yTB. MprKasom
MwuHcTposa Poccmun ot 07.11.2016 N 779/np)

KoadpdunumeHTbl HafeKHOCTU U ycioBuiA paboTbl

Y4 - NO rpyHTY;

Y,, - NO Ha3HaYeHMIO COOPYXKEHNS;

Y - no snay pyHAameHTOB;

Y. - KoaddunumeHT ycnosuii pabotbi;

Y, - TemnepaTypHbIii KO3GOULIMEHT ycnosuii paboTbl;
Yeq - CENCMUYECKNIT KOIDDULMEHT YCNO0BUIA PABOTLI;

Yor - KO3)UUMEHT YyCN0BUIM CMeP3aHUsA TPYHTOB C PyHAAMEHTOM;

Y, - KO3GOULMEHT yCNOBMI PaboTbl OTTAMBAIOLErO FPYHTa.
dusmyeckne 1 TennoPmusnYecKkne XxapakTepUCTUKM FPYHTOB

X, - HOPMaTMBHbIE 3HAYEHWUA XapPaKTEPUCTUK;
X, - pacyeTHble 3HAYEHMA XaPaAKTEPUCTUK;

X - cpefiHMe 3HauYeHNA XapaKTepUCTHK;

Ol - foBepuUTENbHAA BEPOATHOCTb (06ecneyeHHOCTb) PacYeTHbIX 3HAUYEHWNI XapaKTePUCTHK;

Wiot - CYMMapHan BAIa*KHOCTb MEP3/10T0 FPYHTa;

Wi - BIa’KHOCTb MEP3/10T0 rPYHTA 3a CYET NeAAHbIX BKAKOUYEHWI:

Wic - BIAaXKHOCTb MEP3/10T0 FPYHTa 33 CYET NOPOBOro NbAa (Nbaa-LeMeHTa);

W - Ba*KHOCTb MEP3/10T0 FPYHTA, PACNONIOKEHHOTO MEKAY bANCTBIMM BKAOYEHUAMM;

Wy, - BJIAXKHOCTb MEeP3/10To rPyHTa 3a cYeT HesamepsLelt Boabl (coaeprkaHve HesamepsLlel Boapl);
Wp - BJIaXKHOCTb FPYHTa Ha rpaHuLe NAacTUYHOCTU (pacKkaTbiBaHWSA);



itot - CYyMMapHan NbANCTOCTb MEP3/10T0 FPYHTA;

li - NbAMCTOCTb FPYHTA 3@ CYET NeAAHbIX BKAOUEHNN;

lic - NbAMCTOCTb FPYHTA 33 CYET NOPOBOro NbAa;

Sy - cTeneHb 3ano0nHeHMUA obbema Nop Mep3Noro rpyHTa NbAOM U He3amep3Lllein Boaon (cTeneHb
B/1aXKHOCTH);

lp - YMCNO NNACTUYHOCTM FpyHTa:

lom - OTHOCUTENBHOE COAEPKAHNE OPraHNYECKOTO BELLECTBA;

Dsal - cTeneHb 3aCONEHHOCTM MEP3/10r0 FPYHT3;

Cp - KOHL,EHTpaLMA NOPOBOro pacTeopa B 3aCONEHHOM FPYHTE;

P - NNOTHOCTb FPYHTa;

P - NNOTHOCTbL MEP3NOTO rPYHTa;

P4, s - NNOTHOCTb MEP3/IOTO FPYHTA B CYXOM COCTOAAHWM (NNOTHOCTb CKeNeTa Mep3Noro rpyHTa);
P4.m - NNOTHOCTb TasIOro rPYHTa B CYXOM COCTOAHMUM (N/IOTHOCTb CKENeTa rpyHTa);

P, - NIOTHOCTb YacTUL, FPyHTa:

P; - NNOTHOCTb NbAa;

p,, - NNOTHOCTb BOAbI;
er - KO3pPMUMEHT NMOPUCTOCTU MEP3/IOFO FPYHTa:

7\'f - TENIONPOBOAHOCTb IrPyHTa B MEP3/IOM COCTOAHUN;

kth - TEeNNOMNPOBOAHOCTb FPYHTa B Ta/IOM COCTOSAHUM;

Ct - 06bemHan TeNI0EMKOCTb rPYHTa B MEP3/TIOM COCTOAHUMU,
Cth - 06beMHanA TeNI0EMKOCTb FPYHTa B Ta/1IOM COCTOAHUMN.

,ﬂ,ed)OpMaLI,MOHHO-I'IpO‘-IHOCTHbIe XapPaKTEPUCTUKN N CONPOTUBNEHNA
MEP3NbIX TPYHTOB HA CU/10BbIE BO3,£|,€I7ICTBVIF|

E - mogynb fepopmanmm rpyHTa;

Ceq - 9KBMBANEHTHOE CLEN/IEHNE MEP3/I0TO FPYHTa;

CL - NpesenbHo AAnTelbHOe 3HAaYeHWe YAeNbHOro CLeneHnsa Mep3noro rpyHTa;
Csh - CLLEMNEHWE OTTanBaoLLEro rpyHTa;

(0, - NnpefenbHO ANUTeNbHOE 3HaYeHWe yraa BHYTPEHHEro TPeHWA Mep3/10ro rpyHTa;

(P, - Yron BHyTPEHHEro TPeHMA OTTanMBaloLLLEro rPyHTa;

Mt - KO3PPUULMEHT CHMMAEMOCTU MEP3/IOFO FPYHTa;
Mih - KO3QOULMEHT CXKUMAEMOCTN OTTaNBAIOLLENO TPYHTa;

E—’i - OTHOCUTEJ/IbHOE CXKaTue Nibaa,

E-’th - OTHOCUTEIbHAA ,Cl,ed)OpMaLI,MFI OTTanBaloLWeEro rpyHTa,

N - K03bOULMEHT BA3KOCTU MEP3/IOr0 FPYHTa;

GL - npegen Teky4ectm meps3sioro rpyHTa;

Ath - KO3QOUUMEHT OTTaMBaAHMA MEP3/IOTO TPYHTA;

R - pacyeTHoe AaBneHWe Ha Mep3/blid TPYHT (CONPOTUBAEHWE MEP3/Oro rPyHTa HOpMaibHOMY
OaBNEHUIO);

Rc - conpotuBneHne Meps3snoro rpyHTa nof, HUKHUM KOHLLOM CBau, pacciMTaHHOe No AaHHbIM
CTaTMYeCKOoro 30HAMPOBaHUS;

Raf - CONPOTUBNEHNE MEP3/10r0 FPYHTa CABUIY N0 NOBEPXHOCTU CMep3aHuA ¢ GYHAAMEHTOM;

Rafc - CONPOTUBAEHME MEP3/I0Tr0 FPyHTa CABUIY NO NOBEPXHOCTU CMeP3aHuMA CO CBaell, paccymMTaHHoe
No AaHHbIM CTaTUYECKOro 30HAMPOBaAHUS;

Rsh - conpoTuBaeHMe mep3N0ro rpyHTa CABUry No rPYHTY WAM TPYHTOBOMY PacTBOpY;

Rshi - conpoTuBneHMe cABUTY /bfia MO MOBEPXHOCTU CMEP3aHUA C TPYHTOM WAW TPYHTOBbLIM



pacTBoOpom;
T, - YA/bHAA KacaTe/ibHas CUNA MyYeHNs NPOMEP3atoLLEro rpyHTa;

Pth - YAENbHOE HOPMa/IbHOE AAaBJEHNE MOPO3HOrO NyYeHUA FPYHTa;
fn - yaenbHoe otpuuatenbHoe TpeHMe OTTanBaloLLEero rpyHTa Ha NoBEPXHOCTU GYHAAMEHTa;

O, - ko3dduumeHT fedopmaLm cucTembl "cBaA-rPYHT" Ha FOPU3OHTa/IbHbIE YCUAUA.

Harpysku 1 HanpaxeHusa

F - pacyeTHas HarpysKa Ha OCHOBaHMUE;

Fu - Hecywas cnocobHocCTb (cua NnpeaenbHOro ConpoTUBAEHUSA) OCHOBaHUA GYHAAMEHTOB;

Fh - pacueTHas ropM3oHTaibHasA Harpy3Kka Ha GyHAaMEHT;

Fhu - NpeaenbHaa ropusoHTanbHan Harpyska Ha GpyHaameHT;

Ftn - pacyeTHana cuna nyyeHus;

Fr - cuna, yaepusatowan GyHAaMEHT OT BbIMy4MBaHUS;

Fneg - CMNA OTPULLATENBHOTO (HEFAaTUBHOTO) TPEHUS;

Fi - pacyeTHble YyCUAMA B 3/1EMEHTAX KOHCTPYKLMM COOpYXKeHna (byHaameHToB);

Fid - NnpeaenbHble YyCUANA B 3NeMeHTaX KOHCTPYKLUU;

Fup 1 Fut - Hecywan cnocobHOCTb NPOEKTUPYEMOI U ONbITHOW CBail;

M - MOMEHT BHELLIHUX CUA;

Maf - MOMEHT BHELWHWX CWUA, BOCMPUHMMAEMbI CUIaMKU CMep3aHMA rpyHTa Mo 6GOKoBOW
NOBEPXHOCTU PyHAAMEHTa;

Mp 1 M| - MOMEHTbI BHELLHUX CUA MO CTOPOHaM dyHAAMEHTa;

P - cpegHee faBneHWe Nog NoAoWBOM GyHAAMEHT];

Po - cpesHee AOMNONAHUTENBHOE AaB/eHMe Nog NoAO0WBOoM GyHAAMEHTa;

g - paBHOMEPHO pacnpeeneHHasn BepTUKaAbHasA HarpysKa;

G, - npupoAHoe (6bITOBOE) AaBNEHME B TPYHTE;
G. , - AOMONHUTE/IbHOE BEPTUKA/IbHOE HANPAKEHWE B rPyHTE (OT Beca COOpYKeHws);

G - atmocdepHoe aaBneHue.

a
Ocagku (aedopmaumnm) ocHoBaHMS

S - coBMeCTHas ocagKa (aedopmaLma) ocHOBaHUA U COOPYKEHUS;

Sy - NpefenbHO AONYCTUMAn COBMECTHaA ocaZKa (aedopmauma) OCHOBaHUA U COOPYKEHUS;

St - 0Cafika NAacTUYHO-MEeP3/10ro OCHOBAHMS;

Sth - COCTaB/IAOLLAA OCAaAKN OTTaUBAOLLEINO OCHOBAHWA 3@ CYET MPUPOAHOro (6bITOBOro) AaBNEHUS;
Sp - COCTaBAAOLAA OCaZKM OTTaMBAIOLEr0 OCHOBAHMA NOJ AeWCTBUEM HArPy3KM OT 34aHNSA;

Spth - OCaZKa YNIOTHEHWA NPeABapPUTENbHO OTTAAHHOTO CNOA FPYHTA;

Sad - 4OMNOJIHUTENbHAA 0CcaKa, 06yCcNOBNEHHAA OTTaUBAHUEM MEP3/0r0 FPyHTa;

Sa U Sp - OCaAKM KpaeB pyHOAAMEHT];

St - 0CafKa Mep3/10ro OCHOBaHMA, 06yC/I0BAEHHAA NNACTUYHO-BA3KMM TEYEHNEM FPYHTA UM NbAa;
V - CKOPOCTb 0CaAKM NJAaCTUYHO-MEP3/10r0 OCHOBAHMS.

MapameTpbl TENNOTEXHUYECKUX pacHeToB OCHOBaHMUM

T - Temnepatypa;
To - pacyeTHanA cpegHeroaoBan TemnepaTtypa MHOrONIETHEMEP3/IONO FPYHTa;
To,n - HOpMaTMBHAA CPeAHeroAoBas TemnepaTypa MHOTONETHEMEP3Oro rPYHTa;

! o
1)) - cpepHeronoBas TemnepaTypa MHOTONETHEMEP3/IOTO FPYHTa Ha €r0 BEpXHEii NOBEPXHOCTH;

Tmze - pacHeTHble TemnepaTypbl FPYHTOB B OCHOBAHWUM COOPYMKEHUS;
Tof - TeMnepaTypa Hayana 3amep3aHunA rPyHTa;
Tout - TeMNepaTypa Hapy»KHOro BO3AyXa;



Tca - TEMNEpaTypa BO34yXa B NOAMNO/NbE 34aHKUA;

Tin - TeMnepaTypa B NOMELLEHWNU;

Tt n Tin - cpegHMe TemnepaTypbl BO3AyXa 3a Mepuoj C OTPULATENbHbIMU U MONOXKUTENbHBIMU
TemnepaTtypamu;

t- Bpems;

1y - pacyeTHbIN CPOK 3KCMyaTaLMm COOPYKEHMUS;

Kn - K03pDULMEHT TENIOBOrO BAIMAHMA COOPYIKEHUS;

0, .. - KO3GOULMEHT CE30HHOTO U3MEHEHUA TEMMNEPATYPbI FTPYHTOB OCHOBAHMS;

M - moaynb BEHTUAMPOBAHMUA NOAMNObA 34aHNA;

Ro - conpoTtueneHune Tennonepegaye nepekpbiTMA Hag NoANOAbEM;

Rp - conpoTusneHue Tennonepesaye Tenion3onsaLmm Tpybonposoaos;
Ly - TennoTa TasHUA (3amep3aHnn) rpyHTa;

Lo - yaenbHas TennoTa ¢pa3oBbIX NepexoaoB Boga-nea,.

[eomeTpuryecKkmne xapakTepuCcTuku

B - wnpwuHa coopyxeHus;

L - ANMHa coopyKeHus;

aunb - cropoHbl nogoLwsbl yHAaMEHTS;

| - pnvHa cBau;

€ - 3KCUEHTPUCUTET;

A - nnowaab noaowsbl GyHAAMEHTa;

Aaf - NNOWaAb NOBEPXHOCTU CMEP3aHUsA FPYHTa ¢ GyHAAMEHTOM;

Up - nepumeTp dyHAaMeHTa;

lq - rnybuHa 3aaenku ceaid;

d - rny6buHa 3an0skeHna pyHaameHTa;

din - pacyeTHas rnybuHa ce30HHOro OTTanBaHMA FPYHTa;

dinn - HopmaTnBHasa rnybuHa ce30HHOro OTTanBaHMA rPyHTa;

dr - pacyetHasa rnybuHa ce30HHOro NPOMepP3aHUA rPYHTa;

dtn - HopmaTMBHas rnybrnHa ce30HHOro NPoMepP3aHNA FPYHTa;

h - TonwmHa cnos rpyHTa;

H - rnybuHa oTTaMBaHUA rpyHTa B OCHOBAHMM COOPYXEHMNA 38 pacyeTHbIN CPOK ero aKcnayaTaunu;
Hmax - MakcumanbHas rnybuHa oTTanBaHMA rpyHTa Noj COOPYKEeHUeM;
Hpb th - rnybuHa npeaBapuTeNbHOro OTTauBaHUA FPYHTa;

Z - rnybuHa 40 pPacyeTHOro ypoBHA.
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