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MNpeaucnosue

Uenn n npuHumnbl ctaHaapTusaumm B Poccuiickon Pepepaumm yctaHoBAeHbl PeaepanbHbIM
3aKOHOM OT 27 aekabpa 2002 r. N 184-®3 "O TexHMYeCcKOM peryimposaHumn”, a npasmna pa3paboTku -
MoctaHoBneHMem [MpaButenbctBa Poccuinckolt ®epepaumm o1 19 Hoabpsa 2008 r. N 858 "O nopsake
pa3paboTKu 1 yTeepKAEeHMA CBOL0B npasua'.

CBegeHuna o ceoae npasun

1. UcnonHutenn - Hay4yHo-uccnenoBaTeNbCKUM, NPOEKTHO-U3bICKATENBCKUIA U KOHCTPYKTOPCKO-
TEXHO/IOTUYECKMUMA UHCTUTYT OCHOBAHWUI M NOA3EMHbIX COOPY*KeHUM nm. H.M. F'epceBaHOBa - UHCTUTYT
OAO "HWUU, "Ctpoutenbcteo” (HUMOCH um. H.M. l'epceBaHoBa).

2. BHeceH TexHMYEeCKMM KOMUTETOM Mo cTaHaapTu3auum (TK 465) "Ctpoutenbctso”.

3. MopgrotoBneH K yTBEPAEHWIO [lenapTameHTOM  apXWUTEKTypbl, CTPOUTENbCTBA MU
rPafoCTPOUTENIbHON NONUTUKM.

4. YtBepxaeH [pukazom MuHUCTEPCTBA pernoHanbHOro pas3sutma Poccuitckon Peaepaumn
(MuHpermoH Poccuu) ot 29 aekabpa 2011 r. N 622 v BBeaeH B aelicteue ¢ 1 AHBaps 2013 r.

5. 3apeructpuposaH PefepanbHbIM areHTCTBOM MO TEXHUYECKOMY PeryiMpoBaHUIO U MeTPO/I0rnu
(PocctangapTt). Mepecmotp CM 25.13330.2010 "CHuN 2.02.04-88. OcHoBaHWA U ¢GyHAAMEHTbl Ha
BEYHOMEP3/bIX rpyHTax".

NHPopmauma 06 U3MEeHEeHMAX K HaCToAWEemy CBOAYy npaBun Nyb/aMKyeTcA B  eXerogHo
n3gaBaemom WMHPOPMALMOHHOM YyKasaTene "HaumoHasbHble CTAHZAPTbl", @ TEKCT WM3MEHEHUI W
MOMNPaBOK - B €XXeMeCAYHO n3aaBaemblx MHOOPMALMOHHbIX yKa3aTensax "HaumoHanbHble cTaHaapTbl". B
c/lyyae nepecmoTpa (3ameHbl) UM OTMEHbI HAacTOALLEro CBOAa NPaBW/ COOTBETCTBYIOLLEE YBeAOM/IEHUE
6ynetr onyb/MKOBAHO B eemMecAYHO u3gaBaemom MHGOPMaLMOHHOM YKasaTene "HauuoHanbHble
ctaHgapTbl". CooTBeTcTByIOWAA WHbOPMaUMS, YBEOOMJIEHME U TEKCTbl PA3MELLAOTCA TaKKe B
MHOOPMALMOHHOM cucTeme 06LLero Nosb3oBaHMs - Ha opuLManbHOM caiiTe paspaboTtunka (MuHpernoH
Poccun) B cet UHTepHeT.

BeeaneHue



Hactoawmit cBog, npaBun ABASETCA  AKTya/M3MPOBAHHOM pegakumen CHull  2.02.04-88
"OcHoBaHMA 1 PyHAAMEHTbI HA BeYHOMEP3/bIX FpyHTax". OCHOBaHMEM ANA Pa3paboTKM HOPMATMBHOIO
OOKyMmeHTa aBaseTca PegepasnbHblid 3aKoH oT 30 aekabpa 2009 r. N 384-P3 "TexHUYECKUI pernameHT o
6e30nacHOCTU 34aHUI U COOPYKEHUIA".

AKTyanusauma ebinosnHeHa coTpygaHukamm HUMOCH um. H.M. TepcesaHoBa - uHctUTyTOM OAO
"HUL, "Crpoutenbctso” (4-p TexH. Hayk B.M. MeTpyxuH, KaHA. TexH. Hayk O.A. Wynartees, B.E. KoHaw -
pYKOBOAMTENN TeMbI; AOKTOpa TexH. Hayk b.B. baxonguH, J1.P. CtaBHuuep; KaHAnaaTbl TeXH. HayK: A.T.
Anekcees, C.T. bessones, .. BoHaapeHko, N.WU. HKypasnes, O.H. Ucaes), MY um. M.B. JlomoHocoBa
(A-p TexH. Hayk J1.H. XpycTanes 1 A0OKTOopa reon.-muHepan. Hayk U.A. Komapos, /1.T. PomaH) n OAO
"dyHgameHTNpoeKT" (KaHaMAaTbl TexH. Hayk B.U. AkceHoB 1 H.B. KyTBuyKas).

1. O6nactb NnpumeHeHns

Hactoawumit cBog, NpaBua pacnpocTpaHAeTcs Ha MPOEKTUPOBaHWE OCHOBAHWN U GYyHOAMEHTOB
30aHWMA U COOPYMKEHWI, BO3BOAMMBIX HA TEPPUTOPWUM  PACMPOCTPAHEHUS  BEYHOMEP3/bIX
(MHOroneTHemep3nbIx) rPyHTOB.

HacTtoawuit ceog npasu, Kpome 4.1 - 5.7, He pacnpocTpaHAeTca Ha NPOEKTUPOBAHNE OCHOBAHMIA
TMOPOTEXHUYECKUX COOPYIKEHWI, 3eMAAHOro MOMOTHA aBTOMOGUABHBLIX W KefesHbIX A0por,
a3poAPOMHbIX MOKPLITUIA U GYHAAMEHTOB MALIMH C AMHAMUYECKUMM Harpy3Kamu.

2. HopmaTtuBHble CCbIKU

B HacToAwWeM cBOAEe NpaBuI NpMBeAEHbI CCbIIKM Ha cneaytolme HOPMATUBHbIE AOKYMEHTbI:

CN 14.13330.2011 "CHwuN II-7-81*. CTponTeNnbCTBO B CEACMUYECKUX paiioHax"

CN 20.13330.2011 "CHu1N 2.01.07-85*. Harpy3ku 1 Bo3geicTama"

CMN 22.13330.2011 "CHu1M 2.02.01-83*. OcHOBaHWA 34aHWI U COOPYKEHUI"

CM 24.13330.2011 "CHwuIM 2.02.03-85. CBaiHble dpyHAAMEHTbI"

Cn 28.13330.2012 "CHu1MN 2.03.11-85. 3awuTa CTPOUTENbHbIX KOHCTPYKLMIA OT KOppo3un"

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

CMN 36.13330.2012 "CHwu1M 2.05.06-85*. MarucTtpanbHble Tpybonposoab!"

CMN 47.13330.2012 "CHuM 11-02-96. WNHKeHepHble M3biCKaHUA Ana cTpoutenbctBa. OCHOBHble
nosnoxeHuna"

CM 50.13330.2012 "CHwunN 23-02-2003. TensnoBas 3aLumTa 34aHUI"

CMN 63.13330.2012 "CHwuM 52-01-2003. BeTOHHbIE U XKee306eTOHHbIe KOHCTPYKUUK. OCHOBHblE
nosnoxeHuna"

CMN 64.13330.2011 "CHwu1M 11-25-80. epeBsAHHbIE KOHCTPYKLUMMK"

CM 116.13330.2012 "CHwu1M 22-02-2003. UHKeHepHan 3aliuTa TEPPUTOPUNA, 34aHUIA U COOPYHKEHWI
OT ONACHbIX reo/Iornyecknx npoueccos. OCHOBHbIE NONOXKEHUA"

CM 131.13330.2012 "CHuN 23-01-99. CtpoutenbHas Knmmartonorus"

FOCT P 53582-2009. IpyHTbl. MeToa, onpeaeneHmna CONPOTUBAEHNA CABUTY OTTanUBaKOLWMX FPYHTOB

FTOCT P 54257-2010. Hage’KHOCTb CTPOUTE/IbHbIX KOHCTPYKUMIA M OCHOBaHMN. OCHOBHbIe
nosnoxeHua n TpebosaHmA

FOCT 5686-94. [pyHTbl. MeToabl NONEBLIX UCMbITAHUI CBAAMMU

FOCT 12248-96. IpyHTbl. MeTogbl nabopaTopHOro onpeseneHus XapakTepUCTUK MPOYHOCTU U
aedopmupyemocTtu

FOCT 19912-2001. lpyHTbl. MeToabl NONEBbIX WMCMAbITAHUA CTAaTUYECKMM W  OAUHAMUYECKUM
30HOUPOBaHMEM

FTOCT 20276-99. [lpyHTbl. MeToabl NONEBOro onpeaefsieHMA XapaKTepPUCTUK MPOYHOCTU U
aedopmupyemoctu

FOCT 20522-96. I'pyHTbl. MeToAabl CTaTUCTUHYECKON 06PaboTKM pe3ynbTaToB UCMbITAHUMN

FOCT 24586-90. IpyHTbl. MeToabl nabopaTOpPHOro onpeaeneHnsa XapakTepUCTUK MPOYHOCTU U
aedopmMmnpyemMoctT Mep3nbix rpyHTOB

FOCT 24846-81. I'pyHTbl. MeToabl M3MepeHua aedopmaLmili OCHOBAHWI 34aHNN N COOPYKEHNI



FOCT 24847-81. I'pyHTbl. MeToa onpeaeneHuns raybuHbl Ce30HHOro NpomMmep3aHmn

FOCT 25100-95. I'pyHTbI. Knaccudpumraums

FOCT 25358-82. [pyHTbl. MeTog nonesoro onpegeneHna TemnepaTypsbl

FOCT 26262-84. I'pyHTbl. MeToa nosieBoro onpeaeneHns rnybuHbl CE30HHOIro OTTanBaHuUsA

FOCT 27217-87. I'pyHTbl. MeTOA4 noneBoro onpeaeneHnA yaenbHbIX KacaTeabHbIX CUA MOPO3HOro
nyyeHmns

FOCT 28622-90. 'pyHTbI. MeTog, nabopaTopHOro onpeaeneHns cteneHn NyYUHUCTOCTH

FOCT 30416-96. I'pyHTbI. JTabopaTopHbie UcnbiTaHMA. ObLLME NONOXKEHUA

FOCT 30672-99. I'pyHTbI. Monesbie ncnbiTaHMA. ObLLMe NONOXKEHUA

MpumeyaHue. lMpu NOAb30BAHMKM HACTOALWMM CBOLOM MpaBua LenecoobpasHoO NpoBepuTb
OENCTBME CCbINOYHBIX CTaHAAPTOB WM KnaccudpuKatopoB B WHGOOPMAUMOHHOM cucTeme obuero
Nnosb3oBaHMA - Ha odMUMANbHOM caiTe HauMoHanbHOro opraHa Poccuiickot ®epgepaumn no
CTaHZapTM3auMM B CeTU MHTEPHET MAM MO eXerogHo M3gaBaeMomy YyKasatento "HaumoHanbHble
CTaHAapTbl", KOTOPbIN ONy6AMKOBaH NO COCTOSHWUIO Ha 1 AHBapPA TEKYLLEro roaa, M No COOTBETCTBYOLLMM
eXXemMecayHo u3gaBaembiM MHGOPMALMOHHBIM YKasaTenAam, onybanMKoBaHHbIM B TeKywem roay. Ecau
CCbIJIOYHbIA AOKYMEHT 3aMeHEH (M3MEeHeH), To NPWU NOIb30BaHUN HACTOALLMM CBOAOM MNPaBun cneayet
PYKOBOACTBOBATbCA 3aMEHEHHbIM (M3MEHEHHbIM) AOKYMEHTOM. EC/IM CCbINOYHbIA AOKYMEHT OTMEHEH
6e3 3ameHbl, TO MNONOXEHWEe, B KOTOPOM JaHa CCbiIKa Ha HEro, MNPUMEHAETCA B 4acTu, He
3aTparMBaloLWEen 3Ty CCbI/IKY.

3. TepmuHbI U onpeaeneHna
OnpeaneneHnA OCHOBHbIX TEPMWHOB NpuBeaeHbl B [MpunoxkeHun A.
4. Obuwme NonoxeHun

4.1. OcHoBaHMA M OGYHOAMEHTbl 34aHUI U COOpPYKeHui <1>, BO3BOAMMbBIX HA TeppUTOPUM
pacnpocTpaHeHMA MHOTONeTHEMEP3/bIX FPYHTOB, CleAyeT NPOEKTMPOBaTb Ha OCHOBE pe3y/bTaToB
CNeLmanbHbIX UHXEHEPHO-TE0I0rMYECKUX U3bICKAHUI, BKOUYAIOLLMX CNeLmabHble reOKpUoNorniyeckne
WU TMOPOreonormyeckne MU3bICKAHUA C YYETOM KOHCTPYKTUBHBIX WM TeXHOJOTMYecKux ocobeHHoCTei
NPOEKTUPYEMBIX  COOPYXKEHMUM, WX  TENNOBOFO W MEXaHUYeCKoro  B3aumoaencTsma  c
MHOT0/IeTHEMEP3/IbIMU TPYHTAaMU OCHOBaHWI U BO3SMOXHbIX USMEHEHWUI FeOKPUONOTUYECKUX YCI0BUIA B
pesynbTaTe CTPOMTENbCTBA M IKCMJIyaTaLuuu COOPYKEHUN U OCBOEHWA TEPPUTOPUM, YCTaHABANBAEMbIX
N0 AAHHbIM UHXEHEPHbIX U3bICKaHWUI U TENJIOTEXHUYECKUX PACHETOB OCHOBAHUNA.

<1> [anee BMecTo TepmMMHa "34aHUA U COOPYHKEHUA" UCNONb3yeTca TEPMUH "coopyKeHusa", B
YMCI0 KOTOPbIX BXOAAT TaKKe NOA3EMHbIE COOPYIKEHMUA.

4.2. WcxoaHble pAaHHble ANA MNPOEKTUPOBAHMA [AOJXHbI coobuwathcs B HeobxoaMmMom U
[OCTaTOYHOM 0bBbeme, perncTpmpoBaTbhCA U MHTEPNPETUPOBATLCA cheuuanuctamu, obnagarolmmu
COOTBETCTBYIOLLEN KBAMPUKALMEN N OMbITOM.

MpoeKTpoBaHMe [OJIXKHO BbINOAHATLCA  KBAaAMPUUMPOBAHHBIM  MEPCOHANOM, WMEOLNM
COOTBETCTBYHOLLMIA OMbIT NPOEKTUPOBAHMA U CTPOUTENIbCTBA Ha MHOTONETHEMEP3/bIX TPyHTax. Mpu aTom
OOJ/IKHbI 6bITb 06ecneyeHbl KOOPAMHALUMA U CBA3b MEXAY HUMU U CMeuManmucTamm No UHXKeHepHbIM
N3bICKaHUAM.

Mcnonb3yemble maTepuanbl U M3Aenna OOJXKHbl yAOBAETBOPATb TpeboBaHMAM MpPOEeKTa ANns
CeBepHOI CTPOUTENbHO-KTIMMATUUYECKOM 30HbI.

TexHUYecKoe 06CNYKMBaAHME COOPYKEHUS MPU SKCMayaTauuMu U CBA3AHHbIX C HUM MHXKEHEpPHbIX
CUCTEM ZONXKHO CTPOro BbINOAHATLCA U o0becneynTb ero 6e3onacHoCcTb U paboyee COCTOSHME Ha Becb
CPOK 3KcnayaTaumu.

Mpyn NPOEKTUPOBAHUM OCHOBaHMIA M GYHAAMEHTOB Ha MHOrOJIETHEMEP3/bIX TPYHTax creayert
YUUTbIBATb MECTHbIE YC/I0BMA CTPOUTENbCTBA, TpeboBaHMA K OXpaHe OKpysKalouield cpeabl, a TakKe
MMEIOLNINCA OMbIT MPOEKTUPOBAHMA, CTPOUTENbCTBA M 3IKCMAyaTaLMM COOPYMKEHUA B aHaNOrMYHbIX
YyCNOBUAX.



BbibOp cTpoMTENbHbIX MNAOLWAAOK U MPOEKTHbIX PelleHnin OCHOBaHMN U GyHAAMEHTOB cneayet
Npou3BOAUTb HA OCHOBAHUW TEXHUKO-IKOHOMMWYECKOFO CPaBHEHMA BO3MOMHbIX BAPUAHTOB C OLLEHKOM
WX NO NPMBEAEHHbIM 3aTPaTaM C Y4€TOM HaZEKHOCTU.

4.3. NH}KeHepHble U3bICKAHUA A1 CTPOUTENbCTBA HAa MHOTOJIETHEMEP3/bIX TPYHTAX HaANeKUT
nposoantb B cootsetcTeum ¢ CM 47.13330 n gpyrumm HOPMATUBHbIMW AOKYMEHTAMMU MO UHXKEHEPHbIM
N3bICKaHMAM U UCCNe0BaHMUAM FPYHTOB O1A CTPOUTENbCTBA. TpeboBaHMA K MHKEHEPHbBIM M3bICKAHUAM
Ha MHOTONETHEMEP3AbIX FPYHTAxX NpUBeAeHbl TakXke B [3].

MpoeKkTMpoBaHNME OCHOBaHMIK 6e3 AO0CTaTOYHOrO WMHXXEHEPHO-reo0rM4eckoro 060CHOBaHUA He
Jornyckaerca.

4.4. Tpwn BO3BEAEHUN HOBOIro 0OBEKTA M/IM PEKOHCTPYKLUMU CYLLECTBYIOLLETO COOPYMKEHUSA Ha
3aCTPOEHHOM TEepPPUTOPUN HEODBXOAMMO YYMTbIBaTb €ro BO3AENCTBME Ha OKPYKaloLWyl 3aCTPOMKY C
LeNbl0 COXPaHEeHMA PACYETHOro TeEMNEPATYPHOro peXXMma MHOMO/IETHEMEP3/bIX TPYHTOB NpUAEratowmx
TEPPUTOPUIN N NPeaoTBPaALLEHMA HEAOMNYCTUMbIX AedOopMaLMii CYLLECTBYIOLLMX COOPYHKEHUN.

4.5. CooTBeTCTBME COCTOAHWUS FPYHTOB OCHOBaHUA U GYyHAAMEHTOB NPOEKTHbIM TpeboBaHMAM Npu
coaye COOPYXKEHWs B 3IKCM/yaTauMio AOJIKHO ObiTb MNOATBEPMKAEHO pe3ynbTaTaMu  HaTypPHbIX
HabloAeHUNM, BbIMNO/MIHEHHbIX B MEpMOA CTPOMTENIbCTBA COMMIACHO pPer1ameHTy reoTeXHUYECKOoro
MOHUTOpPUHra.

4.6. Mpn NPOEKTUPOBAHMN OCHOBAHWUI U PYHOAAMEHTOB YHMKAbHbIX 34aHUN U COOPYXKEHUA UK
NX PEKOHCTPYKLIMM, A TAKKE COOPYKEHUM | ypOBHS OTBETCTBEHHOCTU, B TOM YMUC/IE PEKOHCTPYMPYEMBIX B
YC/IOBUAX  OKPY!KaloWen  3acTPOMKM, HeobxoguMmo  npeaycmatpuBaTb  Hay4yHO-TEXHWYECKOoe
COMPOBOXKAEHME CTPOUTE/IbCTBA.

HayyHo-TexHMYecKoe CcoMnpoBOXAEHWE MpeacTaBaser cobo Komnaekc paboT Hay4yHo-
aHaNUTUYECKOro, METOAMYECKOTO, MHPOPMALIMOHHOTO, IKCNEPTHO-KOHTPOIbHOMO U OpPraHM3aLMOHHOTO
XapaKTepa, OCyL,ecTBAAEMbIX B MpOLLEcce W3bICKaHUW, MPOEKTUPOBAHUA W CTPOUTENLCTBA B LIENAX
obecneyeHns HaZeKHOCTU COOPYKEHUIM C YYETOM NMPUMEHEHUA HECTaHAAPTHbLIX PAacYeTHbIX METOAO0B,
KOHCTPYKTUBHbIX M TEXHO/IOTMYECKUX PeLUEHU.

4.7. CoctaB paboT NO HAy4YHO-TEXHUYECKOMY COMPOBOMKAEHUIO WHMKEHEPHbIX W3bICKAHWUN,
NPOEKTUPOBAHNS N CTPOUTENLCTBA OCHOBAHMM M GyHLAMEHTOB AOJIKEH ONPEeAenATbCA reHepanbHbIM
NPOEKTUPOBLLMKOM W COrNacoBbIBATLCA 3aKa3uMKOM CTpouTenbcTBa. B coctaB paboT Hay4yHo-
TEXHUYECKOro COMPOBOXKAEHMA CneayeT BKIOYaATh:

pa3paboTKy pPeKoOMeHAaAUMA K MNporpaMme WHXKEHEPHO-TeONIOTMYECKUX U UHXKEHepHOo-
3KONOrMYECKMX U3bICKaHWA;

OLLEHKY M aHa/IN3 MaTepPUaioB UHKEHEPHbIX U3bICKAHWUIA;

pa3paboTKy HeCTaHAAPTHbIX METOA0B pacyeTa U aHanun3a;

NPOrHO3 COCTOAHMA OCHOBaHMIW W (YHAAMEHTOB MPOEKTUPYEMOro O6bEKTA C Y4eToM BCeX
BO3MOHbIX BUJ0B BO3AENCTBUN;

NPOrHO3 BAMAHMA CTPOMTE/NIbCTBA Ha OKPYXKAIOLWLYHO 3aCTPOMKY, TeosIorMYeckyto cpeay u
3KO/I0rMYeCcKyo 06CTaHOBKY;

pa3paboTKy pernameHTa reoTeXHMYECKOro U 3KO0MMYECKOro MOHUTOPUHTA;

pa3paboTKy TEXHONOIMUYECKUX PErIaMEHTOB Ha cneuuasbHble BUAbl paborT;

BbINO/IHEHWE OMbITHO-UCCNEAOBATENbCKUX U KOHCTPYKTOPCKMX paborT;

obobuweHne © aHanu3 pesynbTaToB BCEX BMAOB TrEOTEXHUMYECKOrO0 MOHMUTOPWUHrA, UX
conocTaB/ieHune C pe3ysibTaTaMn NPOrHO3a;

OMepaTUBHYIO pPa3paboTKy peKoMeHZAUMIA WA  KOPPEKTUPOBKY MPOEKTHbIX PeleHnit Ha
OCHOBaHMW [AaHHbIX TEOTEXHUYECKOr0 MOHWTOPUHIA MPW BbISBJEHUN OTKNOHEHMUK OT pe3ynbTaToB
nporHosa.

5. XapaKTepncTUKM MHOTO/IeTHEMEP3/IbIX TPYHTOB OCHOBaHW

5.1. NoppasgeneHne n HaMMeHOBaHWE Pa3HOBUAHOCTEN MHOFOJIeTHEMEP3/bIX FPYHTOB cnenyet
nponssoauTb B cooTBeTcTBUM ¢ TOCT 25100 ¢ yyeTom ocobeHHocTeN UX GU3NKO-MEXaHMYECKMX CBOMCTB
KaK OCHOBAHMUI COOPYKEHUN.

5.2. Mo ocobeHHOCTAM (PU3NKO-MEXAHUYECKMUX CBOMCTB CPeaM MHOFOJeTHEMEP3/bIX TPYHTOB
OO/MKHbI  BbIAENATBCA CUAbHONBAMUCTbIE, 3acCO/IEHHble W 3aTOPPOBaHHbIE FPYHTbI, WMCMNOAb30BaHUE



KOTOpPbIX B KayecTBe OCHOBAHWUI COOPYXKEHUN perfiaMeHTUpyeTca AO0MNOAHUTENbHbIMM TpeboBaHUAMM,
npegycmoTpeHHbiMM pasgenamu 8, 9 m 10, a TaKxe TBEepaomep3sble, MNNACTUYHO-MEpP3/ible U
Cbinyyemepsible rPyHTbI, BblaenAaemble COrnacHo 5.3.

5.3. NopgpasgeneHne rpyHTOB Ha TBEpAOMEP3/ble, NAACTUYHO-MEP3/ible N CbiNyvYemepsble npu
NPOEKTUPOBAHMN OCHOBAHUMN U PyHAAMEHTOB CnedyeT NPou3BOAMTb B 3aBMCMMOCTM OT WMX COCTaBa,
TemnepaTtypbl U cTeneHn BaaxHoctn B cootBeTcTtBMM ¢ [OCT 25100 ¢ yyeTOom CHMMAEMOCTM NOA
HarpysKoi.

K TBEpaomep3nbiMm cneayet OTHOCUTb MPAKTUUYECKM HecCKMMmaeMble TPYHTbl ¢ KoadduumnmeHTom

CKMmaemoctn M <0,01 MHafl, K NAACTUYHO-MEP3/IbIM - TPYHTbI C KOIPPULMEHTOM CHUMAEMOCTU
m, >0,01 MITa™.

5.4. Heobxogumble anAa pacyeTa OCHOBaHMI M PyHOameHToB du3nMyeckne n aedpopmalMOHHO-
NMPOYHOCTHbIE XapaKTEPUCTUKM MHOTONIETHEMEP3/IbIX TPYHTOB HaA/NEeXMT onpeaenaTb Ha OCHOBAHUM UX
HenocpeACTBEHHbIX NOEBbIX NAK NabOPaATOPHbIX UCMbITAHUNA.

5.5. B cocTtaB onpeaensembix AJiA pacyeTa MHOrOJIETHEMEP3/bIX OCHOBAHWUN UBNYECKUX U
MEXaHUYECKUX XapaKTEPUCTUK TPYHTOB MOMMMO MNPEAYCMOTPEHHbIX XapaKTEPUCTUK  AOJIXKHbI
OONONHUTENbHO BXOAMUTD:

a) dusmnyeckme w TennodpmMsMUYecKUe XapaKTEPUCTUKU Mep3J/biX FPYHTOB, onpegensemble B
cooTBeTCcTBMMU C [pnnoxeHnem b;

6) LedbopMauMOHHbIE U MPOYHOCTHbIE XapPaKTEPUCTUKM TPYHTOB 418 pacyeTa Mep3/ibiX OCHOBaHUM
no gedopmaumam M Hecyllen CnocobHOCTU: KO3IGOULMEHT CHMMAEMOCTM MEep3Noro rpyHta My

(7.2.16), pacueTHoe gaBneHne R M CONPOTUBAEHNE MEP3/IOr0 rPyHTa WKW FPYHTOBOro pPacTBopa CABUry
NnoO NOBEPXHOCTU CMep3aHUA R,Jlf " Rsh, COMpPOTUBAEHNE CABUTY NbAa MO NOBEPXHOCTU CMEpP3aHUA C

FPYHTOM MM FrpyHTOBbIM pacTBopom Ry (7.2.3);

B) AedOopMaLMOHHbIE XapaKTEPUCTUKU TPYHTOB AR pacyeTa OTTaMBaloOWEro OCHOBaHMA MO
Aedopmaupam: KospdULMeHTbI oTTamBaHMa A, 1 CKMUMaemocTu M, OTTaMBaIOLLErO rPyHTa M ero
OTHOCUTEeNIbHaA ocafka &, (7.3.8);

r) MPOYHOCTHbIE XapPaKTEPUCTUKM ANA MeP3/biX FPYHTOB M UX KOHTAaKTOB C, 1 ¢ onpejenatoTca
no pesynbTaTam AAUTeNbHbIX McnbiTaHuid  (TOCT  12248), Cy @y, - MNO pesynbratam
HEKOHCONMANPOBAHHO-HEAPEHUPOBAHHOIO 7 KOHCONMANPOBAHHO-HEAPEHUPOBAHHOIO cpesa
oTTauBatoLLero rpyHTa (TOCT P 53582);

[l) XapaKTePUCTUKMN FPYHTOB C/10A CE30HHOIO NPOMEP3aHNA-OTTanBaHNA ANA pacyeTa OCHOBAHWIA U
dYyHOAAMEHTOB Ha BO3AEWCTBME CUA MOPO3HOTO MNy4yeHus rpyHToB (7.4.3 u 7.4.6): OoTHOCUTENbHasA
AedopmaLiMa MOPO3HOro MNyYeHWA &g , PacHeTHaA yAenbHasA KacaTe/lbHaA CuUaa NyyYeHua T, W

yOoenbHoe HOpPMa/sibHOEe [AaB/1eHUe nyyYyeHnAa rpyHTa Ha noaouwBy (byH,El,aMEHTa pfh' a TaKxXe

XapaKTEPUCTUKM Mep3AbiX TPYHTOB A/A pacyeTa OCHOBaHWIA Ha TFOPM3OHTasIbHble CTaTUYecKMe W
cercmmnyeckue Bosaenctemna (11.5 n 11.6).

Mpn Heob6Xx0AMMOCTM cnedyeT onpeaenATb M APYrMe XapaKTePUCTUKU Mep3/blX TPYHTOB,
XapaKTepusyowme 0cobeHHOCTM WX COCTOAHMA MAW B3aumModenctema c dyHAameHTamu (Bug,

KpMOFeHHOVI TEKCTYpbI, KO3¢¢MLI,M€HT BA3KOCTU 7], 3KBUBAJIEHTHOE cCuUen/eHne C CKOpPOCTb

eq ’
BA3KOMNACTUYECKOro TeYeHUA Abaa V,, OTHOCMTeNbHaA Aepopmauma MOPO3HOro NyYeHUA, HOPMasbHble
M KacaTe/ibHble CUbl MOPO3HOTo Ny4YeHUs, YaAeNbHOE OTpULaTeIbHOE TPeHMe OTTaMBaKOLEro FPyHTa Ha
6okosoi nosepxHoctv f uT.n.).

5.6. HopmaTuBHble 3HAYEHUA XAaPaAKTEPUCTUK FPYHTA c/edyeT yCTaHaBAMBATb ANA BblAENEHHbIX
NPW W3bICKAHMAX WMHXEHEPHO-Te0NIOTMYECKMX 3/1IeMEHTOB Ha OCHOBAHMWU CTaTUCTMYECKOM 06paboTKu
pes3ybTaToB 3KCNepUMeHTaNbHbIX onpegeneHnin B cootsetctBumn ¢ FOCT 20522 mn CM 22.13330 c yueTom

NpesycMOTPEHHOTO NPOEKTOM COCTOSIHUS Y TeMNepaTypbl FIPYHTOB OCHOBAHMUS.
5.7. PacyeTHble 3HaYeHMA XapaKTepPUCTUK rPyHTa onpeaenaioTtca no opmyne



X=2174,(51)

rae y vy, - COOTBETCTBEHHO pacyeTHOe 1 HOPMAaTMBHOE 3HAYEHUA AaHHON XapaKTePUCTUKN;
Vg - K03 PUUMEHT HALEKHOCTM MO FPYHTY, onpeaensaemblil COrIacHO yKasaHuam 5.8.
5.8. KoapdumumeHT HaZeKHOCTN MO TPYHTY Yy OnpeaenAaerca B COOTBETCTBUM C FOCT 20522 ¢

y4eToM BuAa (HasHa4yeHua) onpenensieMol PacYeTHOM XapPaKTEePUCTUKKM, COCTOSIHUA TPYHTOB B
OCHOBAHWW COOPYKEHUA U AOBEPUTENBHOMN BEPOATHOCTU X .

Mpn onpegeneHnn pacyeTHbIX 3HaAYeHUN [edOPMALMOHHBIX M MPOYHOCTHbLIX XapPaKTePUCTUK
FPYHTOB, MCMO/b3yeMbIX B KayecTBe OCHOBAHWA B MEP3/IOM COCTOAHUKM (NpuHUMN 1), KoabdUuMeHT
Hafi@XHOCT MO TPYHTY ), YCTaHaB/MBAeTCA B COOTBETCTBUW C FOCT 20522 npu [oBepuUTENbHOM

BEPOATHOCTM ¢, NpUHMMaemoh pasHon 0,85, a [An8 OCHOBAHWIMA OMNOP MOCTOB WU JIMHWUMA
anekTponepenauu - 0,9.

Mpn onpegeneHNM pacyeTHbIX 3HAYEHUN AePOPMALMOHHBIX M MPOYHOCTHbLIX XapPaKTEPUCTUK
rPYHTOB, UCMO/b3yeMbIX B KAa4€CTBE OCHOBAHMA B OTTaMBalOWEM MM OTTAAHHOM COCTOSHUWU (MpUHUMN

I1), KO3bPUUMEHT HAAEKHOCTM MO TPYHTY ¥, C/IeAYET yCTaHaBAMBaTb:

a) ANA pacyeTa OTTaMBalOWMX OCHOBaHWM No Aedopmaumam C y4eTOM COBMECTHOM pPaboThbl
coopyreHus (pyHaameHToB) 1 aepopmmnpyemoro ocHoBaHuA (7.3.5) - B cootseTctBum ¢ FTOCT 20522 npu
OOBEPUTENBHOM BEPOATHOCTM &, NMPUHMMAEMOM B COOTBETCTBMM C HOPMaMM MPOEKTUPOBaHMUA
KOHCTPYKLMI COOPYKeHUA, HO He meHee 0,95;

6) Ana pacyeta OTTaMBalOWMX OCHOBAHWA MO gedopmaumam 6e3 yyeTa COBMECTHOM pPaboTbl
OCHOBAHMA U coopyKeHua (7.3.4), a TaKkKe Npu NpeasapuTelbHOM OTTanmBaHuu rpyHTos (7.3.10) - npu
[0BEepUTENbHON BEPOATHOCTU & , NPUHMMaemom cornacHo CM 22.13330.

Mpu onpeaeneHnn pacyeTHbIX 3HaYEHUN PUBNYECKMX U TENNOPU3NYECKNX XapaKTEPUCTUK FPYHTOB

KO3GPULMEHT HAZEKHOCTU NO FPYHTY ¥ ONYCKAETCA NPUHMMATL paBHbIm 1,0.

5.9. [na pacyeTa ocHoBaHWiIt coopyxeHuit Il n |l ypoBHel OTBETCTBEHHOCTM, BO3BOAMMbIX C
COXpPaHEeHWEeM MepP3/10r0 COCTOSHMA TPYHTOB, @ TaKKe A/1S BbINOJHEHWUs NpeaBapuTe/ibHbIX PacyeToB
OCHOBaHUMN " NPUBA3KU TUNOBbLIX MPOEKTOB K MECTHbIM YC/N10BUAM, pacyeTHble 3Ha4YeHNA NMPOYHOCTHbIX

XapaKTepuctuk mepsnbix rpyHtos R, Ry, Ry un Ry, monyckaetca npuHumath no mx dusmyeckum

XapaKTepPUCTMKaM, COCTaBY M TeMNepaType B COOTBETCTBUU C TAaOANYHBIMU LaHHbIMU, NPUBELEHHBIMW B
MpunoxeHnn B; pacyeTHble 3HayeHMA TenaoPU3NYECKUX XaPAKTEPUCTUK FPYHTOB B 3ITUX CAyYanx
J0NyCKaeTcs NPUHMMATbL No Tabanuam MNpunoxkenus b.

MpumeyaHue. 34ecb U Aanee ypoBeHb OTBETCTBEHHOCTU COOPYMKEHUW NPUHAT cornacHo FOCT P
54257.

6. OCHOBHbI€ NO/IOXKEHWUS NPOEKTUPOBAHMUA
OCHOBaHMN N PyHOAAMEHTOB

6.1. MpUHUMNbI UCNONB30BAHUA MHOTOIETHEMEP3/IbIX FPYHTOB
B KayecTBe OCHOBaAHMA

6.1.1. MpK CTPOUTENBLCTBE HAa MHOFOJIETHEMEP3/bIX TPYHTaX B 3aBUCMMOCTM OT KOHCTPYKTUBHbIX U
TEXHO/IOTMYECKMX OCOBEHHOCTEN 34aHUIA U COOPYIKEHWIA, UHIKEHEPHO-TEOKPUONOrMYECKUX YCAOBUIN U
BO3MOKHOCTU Lie/IeHanpaB/ieHHOr0 M3MeHEeHUs CBOWCTB IPYHTOB OCHOBAHMA MPUMEHSETCA OOUH U3
clegyroWwmx MNpPUHLMIMNOB WMCMO/Jb30BaHNA MHOTO/IETHEMEP3/IbIX TPYHTOB B KayecTBe OCHOBaHWA
COOPYKEHUN:

npuHUUn I - MHOroneTHemep3able rpyHTbl OCHOBAHMA WUCMONb3YHOTCA B MepP3/10M COCTOAHUMN,
COXpaHAEMOM B npoLecce CTponTesibCTBa U B TeEHEHNE BCETO Nepmnoaa 3KCnyataummn COOpyxKeHUA;
npuHUUN I - MHOroneTHemepsnble TPyHTbl OCHOBAHWMA UCNOJb3YKOTCA B OTTAAHHOM WU

OTTaMBalOLLEM COCTOSIHUM (C MX MpeaBapuUTe/ibHbIM OTTaMBaHMEM HA PacyeTHyo rybuHy Ao Havana
BO3BEEHUA COOPYKEHUA MW C AONYLWEHUEM UX OTTaUBAHUA B NEPUOZ, IKCT/IyaTaLMM COOPYHKEHUs).
6.1.2. MpuHUMN | cneayeT NPUMEHATb, €CU TPYHTbI OCHOBAHMSA MOXKHO COXPaHWUTb B MEP3/10M



COCTOAHMM NPU 3KOHOMMYECKU LienecoobpasHblXx 3aTpaTax Ha Meponpuatma, obecneuymsatowime
COXpaHeHMe TAaKOro COCTOAHMA. Ha y4acTKax c TBepAOMEP3/bIMU FPYHTAMM, @ TaKKe NpU NOBbILEHHOM
CEMCMMYHOCTM palioHa cnegyeT NPUHUMATb, KaK MpPaBuio, WCNOSb30BaHME MHOrOJeTHEMEP3/bIX
rPYHTOB MO NpuHUMny .

Mpu cTpouTenbCcTBe Ha MAACTUYHO-MEP3/bIX FPYHTax C/leAyeT, Kak NpaBuao, npeaycmatpusaTb
MEpPONPUATUA MO MOHWKEHUIO TemrepaTypbl rpyHTOB (6.3.1 - 6.3.4) 40 YCTaHOBNEHHbIX PacYyeToM
3HAYEHMI, a TAK¥XKe y4yuTbiBaTb B pacyeTax OCHOBAHWI MnacTuyeckme pgedopmalmn 3TUX FTPYHTOB NOA,
Harpy3Koi cornacHo ykasaHmam 7.2.15-7.2.17.

6.1.3. MpuHuun |l cnegyeT NPUMMEHATb MPU HAAMUYMW B OCHOBAHUKU CKaNbHbIX WAU APYrUX
MaNoCKMMAEMbIX FPYHTOB, AedopmaLmn KOTOPbIX NPM OTTAaMBAHUM HE MNPEBbLIWAT NpenenbHo
OOMNYCTUMbIX 3HAYeHWU ANA NPOEKTUPYEMOrO COOPYKEHWA, MPU HECMIOWHOM PACNPOCTPaHEHUN
MHOro/IeTHEMEP3/bIX TPYHTOB, @ TaKXe B Tex C/Ay4yasax, Korga no TeXHUYECKUM N KOHCTPYKTUBHbIM
0COBEHHOCTAM COOPYKEHUA U UHKEHEPHO-FEOKPUOSIOTUYECKMM YCI0BMAM YYacTKa MPU COXPAHEHUM
MEpP3/10r0  COCTOAHWUA TPYHTOB OCHOBAHMA He obecneumBaeTcA Tpebyembli ypoBeHb HAAEKHOCTM
CTpoUTEeNbCTBA.

6.1.4. Bbibop nNpMHLMNA UCMONb30BAHUA MHOFONETHEMEP3/bIX FPYHTOB B KayecTBe OCHOBAHWA
COOPY)KEHWUI, a TaKKe cnocoboB M CpeacTB, HEOOXOAMMBbIX ANA obecneyveHUa MPUHATOTO B MPOEKTe
TemnepaTypHOro pexuMma rpyHToOB, cnegyeT NpPoOu3BOAUTb Ha OCHOBAHWW CPABHUTENIbHbIX TEXHWUKO-
9KOHOMMUYECKNX pacyeTos.

6.1.5. B npenenax 3actpavBaemol TeppuUTOpuM (NPOMBbILWIEHHbIA Yy3€/, NOCeNoK, ropoAcKon
MWKPOPaANOH W T.4.) Hag/NeXuT npeaycmaTpuBaTb, Kak MpaBwao, OAMH MPUHLMN WCMO/b30BaHUA
MHOTONETHEMEP3/bIX FPYHTOB B KaYecTBe OCHOBAHWI. ITO TpeboBaHWE cnenyeT yunTbiBaTb TaKKe Npu
NPOEKTUPOBAHUN HOBbIX M PEKOHCTPYKUMM CYLLECTBYIOLUMX 34aHUA U COOPYMKEHUM Ha 3aCTPOEHHOM
TEPPUTOPUN, PAa3MELLEHUM MOBUbHBLIX (BPEMEHHbIX) 34aHUIN U MPOKNAAKE UHMKEHEPHO-TEXHUYECKMX
ceTen.

MpMmeHeHWe pasHbIX MPUHLUNOB MCMOMb30BAHUA MHOrOJIETHEMEP3/bIX TPYHTOB B Mpenenax
3acTpaMBaemoi TeppuTopuM Jonyckaetrca Ha obocobseHHbix No penbedy M APYrUM MPUPOLHBIM
YCNIOBMAM Yy4yacTKax, a B HeobXoAuMbIX C/Ay4asax - Ha NPUMPOAHO-Heob60cOob/eHHbIX Y4YacTKax, ecau
npesycMoOTpeHbl UM MNOATBEPNKAEHbI PACYETOM CneuuMasbHble Mepbl Mo 06ecneyeHuto pPacvyeTHOro
TEM/IOBOrO PEXMMa FPYHTOB B OCHOBAHUM COCELHMX 34aHWWA, BO3BEAEHHbIX (MM BO3BOAMMBIX) MO
npuHumny | (pesepBnpoBaHmMe 30H 6€30NaCHOCTM, YCTPONCTBO MEP3/IOTHbLIX U MPOTUBODUABTPALMOHHBIX
3aBec U T.M.).

6.1.6. JInHeNHble COOpPYKEHUA [OMYCKAaeTCA MNPOEKTUMPOBATb C MPUMEHEHUEM Ha OTAENbHbIX
Yy4acTKax Tpaccbl pPasHbIX MNPUHUMMAOB WMCNONb30BAHMA MHOrFO/N€THEMEP3/bIX FPYHTOB B KayecTse
OCHOBaHuA. Mpu 3TomM cnegyeT nNpenycMaTpuBaTb Mepbl MO MPUCIOCOBNEHUIO MX KOHCTPYKUMIM K
HepaBHOMepPHbIM AedopMaLMAM OCHOBAHMA B MeCTax nepexoa OoT OAHOrO y4acTKa K Apyromy, a npwm
NpoKnagKke uWx B Npegenax 3acTpaMBaemoin Tepputopuu cneadyeT cobnogatb TpeboBaHMs,
npeaycMmoTpeHHble 6.1.5.

6.2. TnybuHa 3an0KeHns pyHAaMeHTOB

6.2.1. Fny6uHa 3an0KeHnA GyHAAMEHTOB, CHMTAA OT YPOBHA NAAHUPOBKMU (NOACHINKM UK CPE3KK),
HasHayaeTcs C yyetom TpebosaHui CM 22.13330 M nNPUHATOrO NPUHLMMAA WCMOJIb30BAHUS
MHOTo1eTHEMEP3/1bIX TPYHTOB B KQYeCTBE OCHOBAHWA COOPYKEHMA U LONXKHA MPOBEPATLCA PacyeToM Mo
YCTOMUYMBOCTM PYHAAMEHTOB Ha AEUACTBUE CUI MOPO3HOTO MyYeHUA FPYHTOB COMAcHO yKalaHuam 7.4.2
n7.4.6.

6.2.2. Mpn MCNob30BAaHNUN MHOTOJIETHEMEP3/IbIX FPYHTOB B KayecTBe OCHOBaHMA MO NpuHumMny |

MUHUMaZbHYIO TyBUHY 3anoxkenns dyHaamenTos d . pekomeHayeTcs npuHMmMaTh no Tabauvue 6.1 B

33aBUCMMOCTM OT PacyeTHON rAybuHbI Ce30HHOro OTTaMBaHWA TPyHTa dth, onpeaensieMon CorfacHo
MpunoxxeHuto I

Tabnuua 6.1



dyHIOaMEeHTH MuHMMAaJIbHAsA TJIyOMHA BaJIOXeHUS
byHmameHTOB d , M
min

OyHIAMEHTE BCEX TUIIOB, KPOME CBAMHEIX d + 1

th
CBalrHele QyHIAMEHTH 3IOaHUM U COOPYXEHUM d + 2

th
Ceam oOIop MOCTOB d + 4

th
dyHIOAMEHTHE 3IaHUM UM COOPYXEeHUM, He HopMuMpyeTCH
BO3BOIMMEIX Ha IIOIOCHIIKAX

6.2.3. MpK 1UCNoNb30BaHUM MHOTOIETHEMEP3/IbIX TPYHTOB B KauecTBe OCHOBaHMA Mo npuHumMny |l
MUHUMANbHYIO yBuHY 3anokeHus ¢yHaameHtos d .. ciedyeT MpuHMMaTh B COOTBETCTBUW C

TpeboBaHMamM CM 22.13330 B 3aBMCMMOCTU OT PacYyeTHOMN rNybUHbI CE30HHOrO NPOMEP3aHUS TPYHTA
d,, onpeaensiemoii cornacHo MpunoxeHuto I, U YPOBHSA MOA3EMHBIX BOZ, KOTOPbIA MPUHUMAETCA C

yyeTom 06pa3oBaHmNA NoA COOPYKEHUEM 30HbI OTTaMBaHWA FPyHTa.
[onyckaetca 3aknaabiBatb ¢pyHAAMEHTbl B C/0€ CE30HHOTO MPOMEpP3aHUA-OTTauBaHMA TPyHTa,
ecnum 370 060CHOBaHO pacyeTom OCHOBaHWUI 1 dyHaAameHToB (7.4.6).

6.3. YCTpOMNCTBO OCHOBAHWUI U GYHAAMEHTOB
NPy UCNOb30BAaHUM MHOFONETHEMEP3/IbIX TPYHTOB NO NPUHLMNY |

6.3.1. Mpn ncnonb30BaHUM MHOTOJIETHEMEP3/IbIX FPYHTOB B KaYeCTBE OCHOBAHMUIM COOPYXKEHUIN NO
npuHUMNY | ANA COXpaHEHUA MepP3/Ioro COCTOAHUS FPYHTOB OCHOBAHWMA M obecneyeHns UX PacyeTHOro
TEM/IOBOrO pEeXMMA B MPOEKTAX OCHOBaHUI U ¢yHAAMEHTOB Heobxoaumo npeaycmaTpuBaTh:
YCTPOMCTBO BEHTUAMPYEMbIX NOANOANA WUAM XONOAHbIX MEPBbIX 3TaxeW 34aHWin (6.3.2), yKnaaky B
OCHOBaHMW COOPYXKEHUA BEHTUAMPYEMbIX TPyD, KaHaNoB WAN MNPUMEHEHUE BEHTUAUPYEMBbIX
¢dyHAameHTOB (6.3.3), YCTaHOBKY CE30HHO AEMCTBYHOLMX OX/IAXKAAIOLWMUX YCTPOMCTB KULKOCTHOTO MU
NapoXXunaKocTHoro Tunos - COY (6.3.4), a TaKxKe OCyLLEeCTBeHNe APYrMX MEPONpPUATUA (TENN03aLLUTHbIE
3KpaHbl U Ap.) NO YCTPAHEHUIO WAV YMEHBLUEHUIO TEMJIOBOTO BO3AENCTBMA COOPYKEHUA Ha Mep3/ible
FPYHTbl OCHOBAHMUA.

Bbibop 04HOro MAN COMETAHUS HECKOIbKUX MEPONPUATUIN AO/IKEH NPOM3BOLUTLCSA HA OCHOBAHUMU
pacyeToB: MPOrHO3HOrO (Ha BECb MepUoa, SKCNayaTaLMm) TENJIOTEXHUYECKOTO, YCTOMYMBOCTU U HecyLel
CNOCOBHOCTU C Yy4eTOM KOHCTPYKTMBHbIX W TEXHONOFMYECKUX OCOOBEHHOCTEN COOpPYXKEHWA, OnbiTa
MECTHOrO CTPOUTEIbCTBA U IKOHOMMYECKON LLenecoobpasHoCTH.

6.3.2. BeHTUAMpyemble NoAaMnonba C eCTeCTBEHHOM UAM NOOYAUTENbHOM BeHTUAAUMEN cneayeT
NPUMEHATb ANA COXPAHEHUA MepP3/I0r0 COCTOAHMA TPYHTOB B OCHOBAHMAX KWUJbIX U MPOMBbILLAEHHbIX
3[aHUIN N COOPYIKEHMIA, B TOM YMC/Ie COOPYKEHUI C MOBbILWEHHbIMU TENOBbIAENEHMAMMU. Tpebyemblii
TEMN/I0BOM PEXUM BEHTUAINPYEMOIO NOAMNO/bA YCTAaHAB/IMBAETCA TEMNJOTEXHUYECKMM PACYETOM COF/TAaCHO
Mpunoxkenuio .

Moanonba B COOTBETCTBUM C TENNOTEXHUYECKMM pPaACHEeTOM WU YCAOBUAMMU CHEro3aHOCMMOCTU
[OMyCKaeTca yCTpamBaTb OTKPbITbIMKU, C BEHTUAMPYEMbIMU UAW 3AKPbITBIMU NPOAYXaMU B LOKOE
3[aHUA; NpU HeobXoAMMOCTM Yy MPOAYXOB C/ledyeT YCTPauBaTb BbITAMHbIE MAWM MPUTOYHbIE TPYObI,
pacnosiaras Bo34yxo3abopHble OTBEPCTMA Bblle HAMBONbLIEro YPOBHS CHErOBOro MOKPOBaA. 3aKpbITbie
NoAno/NbA, @ TAKXKe X0N0AHbIEe NepBble 3TAXKM 303aHNIN PEKOMEHAYETCA YCTPanBaTb NPU LWMPUHE 30aHUIM
00 15 m 1 cpeaHeroaoBbIx TeMnepaTypax rpyHTa Huxe munyc 2 °C.

BbicoTa NoAnonbA AOMKHA NPUHUMATBLCA NO YCA0BUAM 0becrneyeHnsa ero BEHTUANPOBAHMA, HO He
MeHee 1,2 M OT NOBEPXHOCTM FPYHTA B NOAMNO/bE A0 HWU3A BbICTYNAOLWMX KOHCTPYKLUMI NepeKpbITUA; Npu
pa3sMelLeHMM B MOANObE KOMMYHUKALMI - MO yCA0BMAM CBOBOAHOIO K HUM [0CTyNa, HO He meHee 1,4



M. Mog oTAEeNbHBIMM Y4aCTKaMM COOPYKEHUA LUMPUHOM A0 6 M NPU OTCYTCTBMU B HUX KOMMYHWKALWNIA 1
$yHAAMEHTOB BbICOTY NOANO/bS AOMNYyCKaeTca ymeHbLwatb 40 0,6 m.

MoBepXHOCTb rPyHTa B NOAMNO/bE AOXKHA ObITb CNAAHMPOBAHA C YKJAOHAMM B CTOPOHY HaPYXKHbIX
OTMOCTOK man Bogocbopos, obecneymBatowmx HecnpenATCTBEHHbIN OTBOZ BOAbI OT COOPYMKEHMA, U
MMETb, KaK NPaBu/Io, TBEPAOE MOKPbITHE.

NH}KeHepHble TenMoBbIAENAIOWME KOMMYHUKALMN, pasMeLLlaeMble B BEHTUIMPYEMOM NOAMOJIbE,
OO0KHbI 6bITb TENIOU30/IMPOBAHDI.

6.3.3. BeHTuUnupyembie Tpybbl WMAM KaHaibl, a TaKXe BeHTUIMpyemble YHAAMEHTbl MOMKHO
yCTpaMBaTb C €CTEeCTBEHHOM WAN NObyAUTEeNbHON BEHTUAALMEN W UX cneayeT MPEeMMyLLECTBEHHO
NPUMEHATb ANA COXPAHEHWS MEP3/I0F0 COCTOAHMA TPYHTOB B OCHOBAHWW COOPYXKEHWI C nosaamu no
FPYHTY, NPW YCTPOMCTBE Mano3arnybaeHHbIX UAN NOBEPXHOCTHbIX GYHAAMEHTOB Ha NOACHIMNKAX, @ TaKkKe
MOBUABHBIX 34aHUI N 30aHWNIA B KOMMNAEKTHO-6/104HOM UCMOJTHEHWUM.

BeHTUnnpyemble TpyObl, KaHanbl U BeHTUAMpPYeMble GyHAAMEHTbl CAefyeT yKAaAblBaTb Bbille
YPOBHA NOA3EMHbIX BOA, KaK NpaBwu/o, B Npeaenax NoACHINKA U3 HEMYYUHUCTOTO TPyHTa C YKIOHaMK B
CTOPOHY OObEAUHUTENbHbBIX KOANEKTOPOB. [NA YMEHbLEHMA TENAONPUTOKA B TFPYHT W BbICOTHI
NOACbINKM NOoA NoSaMUn COOPYXKEHUA CieyeT NpeayCMaTpPMBaTb YKAALKY TENNO- U TMAPOU30NALUN.

TennoTexHMYecKMin pacyer OCHOBAHUM MPU MUCNONb30BAaHWWM YKA3aHHbIX CUCTEM OXNaXKAEHUA
rPYHTOB c/iefyeT NPOM3BOAUTbL COMNACHO yKaszaHMAM 7.2.9.

6.3.4. Ce30HHO AeNCTBYIOWME OX/axKaalolWme yCTPOMUCTBA CnenyeT NPUMEHATb AJ1A COXPaHEeHUA
MEpP3/10r0 COCTOAHMA TPYHTOB OCHOBaHMUM, ANA MOBbIWEHMA Hecylel cnocobHOCTU OMNop JIMHENHbIX
COOPYEHUM B MNAACTUYHO-MEP3/bIX TPYHTaX, a TaKXKe AAA CO34aHUA  NefOrPyHTOBbIX 3aBec,
BOCCTQHOB/IEHUA HAPYLWEHHOTO MPW 3KCMJlyaTauum COOPYKEHMA TEMJIOBOrO peXXMma FpyHTOB B €ro
OCHOBAHMW U B APYTUX LENAX.

6.3.5. [InA coKpaleHMa CPOKOB CTPOMUTENIbCTBA W MOBbIWEHUA PACYETHbIX HArpy3oK Ha
dyHAaMeHTbI cegyeT npeaycMmaTpuBaTh NpenBapuTesibHoe (40 BO3BEAEHUSA COOPYKEHUSA) OXNaxKaeHne
BbICOKOTEMMNEPATYPHbIX W MAACTUYHO-MEP3/bIX FPYHTOB (NMyTeM OYMCTKM MOBEPXHOCTU OT CHera, C
nomolubio COY 1 T.4.) Npy Noceayowem NoAAepPXKaHMM PacYeTHOro TEMNEPaTYPHOro pPeXnma rpyHToB
33 CYET NOCTOAHHO AENCTBYHOLMX OXNAXKAAOLLNX YCTPOMCTB.

6.3.6. Ha yuacTKax, rge Cc/lO/M CEe30HHOro MNpPOMep3aHMA-OTTauBaHMA He CAMBaeTca ¢
MHOToNeTHEMEP3/IbIM TPYHTOM, HEO6X0AMMO NpeaycMaTpPUBaTh Mepbl N0 CTAabUAN3aLUN NN NOSHATUIO
BEPXHEN NOBEPXHOCTU MHOTONETHEMEP3IOrO FPYHTA A0 PACHETHOro YPOBHA MyTeM NpenBapuUTe/ibHOro
OXNIAXKAEHNA N NPOMOPANKMBAHUA TPYHTOB OCHOBAHUA. [NyOUHY 3an0XKeHUs GYyHOAMEHTOB MpU 3TOM
cnepyet onpenenaTb pPacyeToM, HO MPUHUMATb He MeHee 2 M OT BepxHelh MOBEPXHOCTU
MHOToNeTHEMepP3N0ro rpyHTa. [lonyckaeTca 3aknaabiBaTb GyHOAAMEHTbI B Npeaenax HeMep3aoro /oA
rPYHTa, ecAmn 3T0 060CHOBAHO PAaCYeTOM OCHOBAHMUA.

6.3.7. MNMpn MCNONb30BaHNN MHOTONIETHEMEP3/bIX TPYHTOB B KayecTBe OCHOBAHWIM No npuHumny |
MOTYT NPUMEHATBLCA CBAaWMHblE, CToNBYaTble U gpyrue Tunbl GyHAAMEHTOB, B TOM Yncie GyHAAMEHTbI Ha
MCKYCCTBEHHbIX (HacbIMHbIX M HAMbIBHbIX) OCHOBaHMAX. Bbibop TMNa ¢yHAaMeHTa 1 cnocoba ycTpolicTea
OCHOBaHMA YCTaHABAMBAETCA MPOEKTOM B 3aBUCMMOCTU OT MHMKEHEPHO-TEOKPUONOTUYECKUX YCOBUMA
CTPOUTENBbCTBA,  KOHCTPYKTUBHbIX ~ OCODOEHHOCTEM  COOPY)KEHMS U TEXHMKO-IKOHOMWMYECKOM
uenecoobpasHoCcTy.

6.3.8. KOHCTpyKUMM GYyHAAMEHTOB A0/KHbI YAOBAETBOPATL TPeboBaHUAM, NpesbABAAEMbIM K
maTtepuany ¢byHAaMEHTOB MO MPOYHOCTM B COOTBETCTBMM € TpebosaHmamm CM 24.13330, CM 28.13330,
CN 35.13330, a anemeHTbl PpyHAAMEHTOB, HaxoaalMecA B Npeaenax CNnos Ce30HHOro NpomepsaHua U
OTTaMBaHWUA TPYHTA M Bbllle, - TaKKe TPebOoBaHUAM MO MOPO3OCTOMKOCTM, BOLOHEMNPOHULLAEMOCTU U
YCTOMYMBOCTU K BO3AEWNCTBUIO arpeccUBHbIX cpes, B COOTBETCTBMM ¢ TpebosaHmnamu CM 28.13330 u CN
35.13330. MeTannnyeckume u gepeBaHHble KOHCTPYKUMK GYHOAMEHTOB B C/10€ Ce30HHOTO NpoMep3aHna
W OTTaMBaHMUA FPYHTA AONXKHbI ObITb 3aLMLLEHBI OT KOPPO3UU U THUEHUA.

6.3.9. Mpu ycTporictBe cBalHbiX GYHAAMEHTOB B MHOFOJAETHEMEP3/bIX FPYHTaxX [AOMycKaeTcA
NPUMEHATb BUAblI U KOHCTPYKLUMMK CBail, npeaycmoTpeHHblie CMN 24.13330, B Tom Yncne 6ypoHabusHble,
CBanN-060/104KM, @ TaKKe COCTaBHble (KOMBMHMPOBAHHbIE) CBAW M3 Pa3HbIX MAaTEPUASIOB.

6.3.10. B npoeKTe cBalHbIXx GyHAAMEHTOB AO0NXHbI ObITb YKa3aHbl CNOCOObI NOrpy*KeHUsA cBau, a
TaK¥Ke TemnepaTypHble YCI0BMUA, MPU KOTOPbIX Pa3peLlaeTca 3arpy*KeHne cBan.

Monble cBam 1 cBan-o60104KM, He Tpebytowme No pacyeTy HETOHHOrO 3aN0/IHEHUA, AONYCKaeTcA



3anoaHATb BeToOHOM Kacca He HuKe B7,5, a B npegenax cnoA Ce30HHOTro NpomMep3aHnA-oTTauBaHMA m
Bblle - 6EeTOHOM Kfacca He HMKe B15 c cobntogeHnem TpeboBaHMin No npeaoTBpalLeHmio obpasoBaHuA
TPELMH, Kpome Onop MOCTOB, MPWU YCTPOWCTBE KOTOPbIX B 30HE BO3AENCTBMA 3HAKOMEPEMEHHbIX
TeMnepaTyp caeayeT pyKoBoACTBOBaTbCA TpebosaHmMAamuM CIM 24.13330.

Mpw ycTpoiicTBe 6ypoHabMBHbIX CBA B MHOTOJIETHEMEP3/IbIX FPYHTAX, MCNONb3YEMbIX B KayecTBe
OCHOBaHMM MO NpuHUMUNY |, NpUMEHEeHNe XMMUYECKMX [06aBOK Ans yCKOopeHusa TeBepaeHua 6eToHa,
YJI0XKEHHOTO B Pacrnop ¢ Mep3/ibiM FPYHTOM, KaK NPaBuIO, He A0ONYCKaeTCA.

6.3.11. Mo ycnoBMAM NPUMEHUMOCTM U cnocobam NorpyKeHUs B MHOroONeTHEMEP3AbIN FPYHT CBau
nogpasaenatoTca Ha:

a) bypoonycKkHble - cBau CMJOLWHbIE U MOJble, CBOOOAHO MOrpy¥Kaemble B CKBaXKMHbI, AUAMETP
KOTOpPbIX MpeBbllWAeT (He MeHee YemM Ha 5 cm) pasmep UX HambosblUero MonepedyHoOro cevyeHus, ¢
3anonHeHnem cBo6OAHOrO MNPOCTPAHCTBA PACTBOPOM LEMEHTHO-MECYaHbIM, T[MHUCTO-NECYAHbIM,
M3BECTKOBO-MECYaHbIM UAWN APYroro coctaBa Mo MPOEKTY, MPUHMMAEMbIM MO yCI0BUAM obecneyeHus
33[@aHHOM NPOYHOCTU CMEP3aHMUA CBAW C FPYHTOM; AOMYCKAOTCA K NMPUMEHEHMUIO B Nt0DObIX FPYHTaxX npu
cpegHent TemnepaTtype rpyHTa no pgauHe ceBam muHyc 0,5 °C M HWMXKe, MONIE3HYHO Harpysky Ha
6YypPOONYCKHYIO CBalo MOXHO NepesaBaTbh TO/IbKO NOCAe NOJHOrO 3aMep3aHuA PacTBopa;

6) onyckHble - cBau CrJ/OWHbIE W nosble, cBOBOAHO (MAM C NpUrpy3om) NoOrpy*Kaemble B
OTTasfHHbIN TPYHT B 30HE AMAMETPOM A0 ABYX HaMBONbLUMX MONEpPeYHbIX Pa3MePOB CBau; AOMYCKatOTCS
K MPUMEHEHUIO B TBEPAOMEP3/IbIX TPYHTAX MECYaHbIX W TIMHWUCTbIX, coAep)Kalwmx He 6Gonee 15%
KPYNHOO6/I0MOYHbIX BKAOYEHUIA, NPU CpeaHEN TeMNepaType rPyHTa No AJMHe CBau He Bbllwe MUHYC 1,5
°C;

B) bypo3abuBHble (3abMBHbIE) - CBau CMJIOLLUHbIE M NOJble, PACCYUTAHHbIE HA BOCMPUATUE YAAPHbIX
Harpysok M Morpyskaemble 3abMBKON B NNAEPHbIE CKBaXKMHbl (6€3 NNAepHbIX CKBaXWH), AMaMeTp
KOTOPbIX MeHblUe HauMbosbliero MOMEepPeYyHOro CeYeHWs CBau; AOMYCKAlTCA K NPUMEHEHUIO B
NAaCTUYHO-MEP3/bIX FPYHTAX C cogepKaHnem KpynHOOBJI0MOYHbIX BKAOYEHMIA A0 10% Ha OCHOBAHWUU
NPOOGHbIX NOrPy*KEHMI CBal HA AaHHOM NOLWALKE;

r) 6ypoobcagHbie - noJsible CcBaum W CBau-0DO/IOUKW, MOrpy)Kaemble B TPYHT NyTem ero
pa3bypmBaHuA B 3aboe yepes NONOCTb CBaM C MEPUOAMYECKMM OCaKMBAHMEM MNOrpy*Kaemol cBau;
NPUMEHSALIOTCA NPU YCTPOWCTBE CBAaMHbIX PYHAAMEHTOB B C/IOMKHbIX WMHMKEHEPHO-FeOKPUOIOrMYEeCcKmX
YCNIOBMAX U NPU HASIMYUM MEXMEP3/IOTHBIX NOA3EMHbIX BOA,

JonycKkaeTca NpMMeHATb ApyrMe cnocobbl NOrpy*KeHUs cBal B MHOTO/NIETHEMEP3/Ible TPYHTbI, €C/n
3TO He NPMBOAUT K HEAOMYCTUMOMY MOBBILEHUIO TEMMEPATYPbl FPYHTOB OCHOBAHMUA, YTO A0/KHO ObITb
NoATBEPKAEHO SKCNEPUMEHTANIbHBIMU AAHHBIMU U TENJIOTEXHUYECKMM PACYETOM.

6.3.12. PaccTosHWe mexay OCamM CBali cnefyeT NPMHUMATb PaBHbIM:

ana 6ypoonyckHbIX M OypoobcadHbiX CBAaW - HE MeHee ABYX AMAMETPOB CKBaXKMHbl Npu ee
AnameTpe 00 1 M BKAKOYUTENBHO M HE MEHEee AMamMeTpa CKBaXWHbl natoc 1 m npu ee guameTtpe 1 m u
bonee;

ANA ONYCKHbIX, Oypo3abuBHbIX M 3abMBHbLIX CBAall - HE MeHee Tpex HauMbonblMX pasmepoB
nonepeYyHoOro ce4eHuma ceau.

PasmeLlueHune cBall B NnaHe, UX YUCNO, Pa3Mepbl U CNOCObbI YCTPOMCTBA POCTBEPKOB Ha3HAYaloTCA
B 3aBUCMMOCTM OT KOHCTPYKLUWN 34aHUA, PasMELLEHNA TEXHOOrMYEeCcKoro obopyaoBaHMA N Harpy3oK Ha
dyHOAMeHTbI B cOOTBETCTBUM € TpeboBaHuaMM ClM 24.13330 c y4eTOM pacyeTHOM HecyLuel cnocobHoCTH
cBail, onpeaensemoln cornacHo 7.2.2, BbICOTbl XO/0AHOro noanonba (6.3.2) M TemnepaTypHoO-
BNAXKHOCTHbIX BO3AEWCTBUIN; YKNaAKa POCTBEPKOB MO FPYHTY uAM c 3a3opom MmeHee 0,15 m ot
NOBEPXHOCTU FPYyHTA, a A/1A YCTOeB MOCTOB - meHee 0,5 m He gonyckaeTca.

6.3.13. Cronbuatble MAM nNAMTHble  GYHOAMEHTbl, BO3BOAMMblE Ha  eCTeCTBEHHOM
MHOTFO/IeTHEMEP3/IOM OCHOBAHWUMW, cheayeT YCTpamBaTb COHOPHO-MOHONMUTHBIMU WM MOHOJIMTHBIMU.
InybuHa 3an0xeHna pyHOAMEHTOB, X Pa3Mepbl U HecyLlwasa cnocobHOCTb YCTaHABAMBAOTCA pacyeTom
COrNacHo yKasaHumam 7.2.2 - 7.2.4, c yyetom TpeboBaHuin 6.2.1 1 6.2.2.

O6paTHyo 3aCbIMKy KOT/I0BaHOB Nog, GyHAaMeHTbI C/ie4yeT NPon3BoaUTb, Kak NPaBuIo, BAAXKHbIM
TaNblM (HENYYMHUCTBIM MPU NPOMEP3aHUK) rPyHTOM. MpU NbANCTOCTU FPYHTOB OCHOBAHMA ii >0,2 nop

noAowsoin pyHAAMEHTOB CaedyeT yCTpaneaTb NecyaHyto NOAYLWKY TOAWMHON He meHee 0,2 M.
6.3.14. TlpM NPOEKTUPOBAHUN COOPYMKEHUIA HA WMCKYCCTBEHHbIX OCHOBAHMAX (HacbiNAX WU



noAcbINKax) caeayeT NpeaycmaTpmBaTb YCTPONCTBO PyHOAAMEHTOB ME/IKOTO 3a/0XKeHus (cTonbuatble,
JIEHTOYHbIE, MAUTHbIE, C BEHTUIMPYEMbIMW KaHanamu M ap.). PyHOamMeHTbl cneayeT 3aKnaabiBaTb B
npegenax BblCOTbl NOACHINKKU, ONPeAENAEMON TENJOTEXHUYECKMM PACYETOM C Y4ETOM A0MNOJHUTENbHbIX
MEepPOnNpPUATUIA MO COXPAHEHUID MEpP3/1I0r0 COCTOAHMUA TPYHTOB OCHOBAaHWM, NpeaycMOTPEHHbIX 6.3.3 un
6.3.13.

MoacbinKy cneayeT ycTpanBaTbh M3 HEMYYUMHUCTOTO NMECYAHOrO UKW KPYNMHOOBAOMOYHOTO TPYHTa,
YKNaAblBAEMOro Moc/ie NPOMepP3aHMA CEe30HHO-OTTaMBalOWEro C/0A; AO0MYCKaeTca AAA YCTPOMCTBA
NOACLINOK NPUMEHATL LWAAKM UAWN ApYTHue OTXOAbl MPOU3BOACTBA, €C/IN UX OCAAKM NOA Harpyskamu OT
COOPYKEHWUI He 6oNbLUe PacYeTHbIX M €C/IN OHWU He NOABEPKEHbI MOPO3HOMY MYYEHUIO U PaspyLUEHMUIO,
PacTBOPEHUIO N PA3MOKaHUIO.

Mpwu ycTpolicTBe GyHAAMEHTOB HA NMOACHINKAX OCHOBaHMA U GYHAAMEHTbI CAeflyeT PaccunTbiBaTb
no Hecywen cnocobHocTn n aedopmaumam B cooTBeTCTBUM ¢ TpeboBaHuamm CM 22.13330 u ¢ yyeTom
pes3ynbTaToB NPOrHO3HbIX TENJIOTEXHUYECKUX PACYETOB.

6.4. YCTPOMCTBO OCHOBaHMIA U GyHAAMEHTOB NPU UCNONb30BaHUN
MHOT0/IeTHEMEP3/IbIX TPYHTOB NO NpUHUMNY ||

6.4.1. NMpu NpOEKTUPOBAHNUM OCHOBAHUI U GYHOAMEHTOB 34aHNI U COOPYHKEHWUIN, BO3BOAUMBIX C
NCNO/NIb30BaHUEM MHOTOJIETHEMEP3/bIX TPYHTOB No npuHumny I, cneayeT npeaycmatpuBath
MeponpuaTMS MO  yMeHblweHutio aedopmaumii  ocHoBaHus  (6.4.2) wanm  meponpuaTus  no
NPMUCNOCOBNEHMIO KOHCTPYKLUIA COOPYIKEHUSA K BOCMPUATUIO HEPaBHOMEPHbIX AedopmMaLmii OCHOBaHUSA
(6.4.5), Ha3Hayaemble No pe3ynbTaTam pacyeTa OCHOBaHUA No AedopmaLmam.

Bbibop OAHOrO M3 yKa3aHHbIX MEPONPUATUN UAM UX COYETaHMA NMPOM3BOAMTCA HA OCHOBAHUMU
TEXHUKO-3KOHOMMYECKOTO pacyeTa. [py 3ToM MeponpusaTUsa No yMeHbLUEHUIO gedopmMaLiMii OCHOBaHMUA
cnepyet npeaycmaTpuBaTb B II0OOM C/yvae, €CNM pacyeTHble OCAaAKM COOPYMKEHMA MNpPEeBbIWAOT
3HAYeHMA, JONYCTUMbIE NO APXUTEKTYPHbIM U TEXHOJIOTMYECKMM TpeboBaHMAM, a A/1A COOPYKEHUN,
BO3BOAMMbIX MO TWUNOBLIM MPOEKTaM, - TaKKe YCTAaHOB/IEHHbIE A/ HWUX NpenesibHble 3HAaYeHus
AedopmaLmin No yCNoBUAM MPOYHOCTM U YCTOMUYNMBOCTU KOHCTPYKLMNA.

Meponpuatua NO  NPUCNOCOBNEHUID  KOHCTPYKLMA  COOPYXEHUA K  HepaBHOMEpPHbIM
Aedopmaumam oTTaMBalOWEro OCHOBaHMA C/ledyeT HasHayaTb NO pesysibTaTaM pacyeTa COBMECTHOW
paboTbl OCHOBAHMA N COOPYKEHMUA.

6.4.2. Ana ymeHblueHus aedopmaumii OCHOBAHUA B 3aBMCMMOCTU OT KOHKPETHbIX YC/I0BWUIA
CTpOUTENbCTBA CAeAyeT NpeaycMaTpmBaTh:

npegBapuTenbHoe (40 BO3BEAEHWUA COOPYXKEHWA) MCKYCCTBEHHOE OTTaMBaHME W YMN/IOTHEHMUe
rPYHTOB OCHOBaHWUS;

3aMeHY /IbAMCTbIX FPYHTOB OCHOBAHWUA Ta/ibiM UAXM HENPOCAAO0YHbIM NPU OTTaMBaAHUM MecYaHbIM
WU KPYNMHOOB/IOMOYHbIM FPYHTOM;

orpaHuyeHue rnybumHbl OTTauBaHUA MeP3/bIX IPYHTOB OCHOBaHUSA, B TOM YMcae co cTabunmsauymei
BEpXHel NoBepPXHOCTU MHOTOIETHEMEP3/IOTO FPYHTa B MPOLLECCE IKCN/yaTalMmU COOPYKEHMS;

yBenunyeHue rnybuHbl 3an0KeHna GyHAaMeHTOB, B TOM YMUC/Ie C NPOPE3KON NbAUCTbIX FPYHTOB U
onupaHuem GyHOAMEHTOB Ha CKaJibHbIE UK ApYyrMe MasoCKUMaeMble NPU OTTaUBAHUU FPYHTbI.

6.4.3. TnybunHy npepBapuUTeNbHOIO OTTaMBAHWUA WAM 3aMEHbl JIbAUCTbIX FPYHTOB OCHOBAaHMA Ha
MasioCKMMaeMble NPU OTTaMBAHUK TPYHTbI CAeayeT ycTaHaB/IMBaTb NO pPes3y/ibTaTaM pacyeTa OCHOBAHUSA
no gepopmaumam cornacHo ykasanmam 7.3.10.

KOHTypbl 30Hbl OTTaMBAHUA MAM 3aMeHbl TPYHTOB OCHOBAHWA B NAaHe AO/XHbl BbIXOAUTb 3a
KOHTYpPbl COOPYKEHUA HE MEHEee YeM Ha NOSI0BMHY FNyBUHbI NpeaBapuUTeNbHOMO OTTanBaAHUA TPYHTa.

JonycKkaeTcs NpPUHMMATb MEHbLUYID NAoWaAb MpeaBapuTesIbHOro OTTaMBaHMA WAW 3aMeHbl
FPYHTOB B MJilaHe, a TaKKe MNPOU3BOAWUTb JOKasibHOE MpeaBapwuTesibHOEe OTTanBaHMe TFPYHTOB Mog,
dyHOaMeHTamu (BMECTO CMJIOWHOrO OTTauMBaHMA Mog BCel NNOWAAbI COOPYKEHUs), ecan 3To
0b60CHOBaHO pacyeTom OCHOBaHMA No aedpopmalmamM U YCTOMUUBOCTHU.

OTTaMBaHMe TPYHTOB OCHOBAHWI MOMHO MPOU3BOAUTL Ccrnocobamn 3M1eKTPoOoTTaMBaHMs,
NnapooTTanBaHMA UKW 33 CYET APYrMX UCTOYHUKOB Tenna. Mpu 3Tom A0MKHbI BbiTb NPeaycMOTPEHbI
Mepbl No obecneyeHunto yCTaHOBEHHOW MPOEKTOM CTENEHU YNI0THEHMA OTTassHHOIO TPyHTa.

6.4.4. [ina orpaHuyeHuss rnybuHbl OTTamBaHMA TPYHTOB B OCHOBAHUW COOPYXKEHWUs cneayet



npeaycmaTpmsaTb YCTPOMCTBO TENIOU30ANPYIOLWMX NOACHLINOK U 3KPAHOB, YBEANYEHME COMPOTUBAEHMUA
Tensonepesaye NoAOB MEPBbIX ITANKEN U APYyrMe MePONPUATUA MO YMEHbLUEHUIO TEMNAOBOrO BAUAHMUA
COOpPY)EHMA HA TPYHTbl OCHOBaHMA, a TaKXe cTabuamsaumio BepxHEl  MOBEPXHOCTU
MHOTO/IETHEMEP3/10r0 FPYHTa (B TOM YMcae NPU HECIMBAIOLWEMCA CE30HHO-NPOMEP3atoLWEM C0E) HUXKe
rNybuHbl 3an0XeHWa nogowsbl QGyHAAMEHTOB MNyTeEM PEryiMpPoBaHMA TeMMepaTypbl BO34yxa B
NoANONbAX NN TEXHUYECKUX 3TaXKaX 34aHmA cornacHo Mpunoxenuto E.

6.4.5. NMprcnocobaeHne KOHCTPYKLUMIA COOPYHKEHNI K HEPaBHOMEPHbIM AedopMaLMaMm OCHOBAHMA
OO0MKHO obecneymBaTbCA:

a) yBemyeHMem NpPoYHOCTU U NPOCTPAHCTBEHHOM KECTKOCTU 3[aHuUsA, AOCTUraeMON YCTPONCTBOM
MO3TaXKHbIX, CBA3AHHbIX C MEPEKPbITUAMWN Kene306eTOHHbIX U apMOKMPMUYHbIX NOACOB, YCUIEHUEM
aPMMPOBAHMNA KOHCTPYKUMIN, 3aMOHOIMYMBAHMEM COOPHbIX 3/1EMEHTOB MEPEKPbITUA, YCUAEHUEM
LOKONbHO-GYHAAMEHTHOM YacTi, PaBHOMEPHbIM PACNONIOXKEHNEM CKBO3HbIX MOMNEPEYHbIX CTEH, @ TAKXKe
paspe3Koi NPOTAXKEHHbIX 34aHUIN Ha OTAE/bHbIE OTCEKU AJMHOM A0 NONYTOPHOM WMPUHbBI 343HUA;

6) yBenMyeHMeM NOAAT/IMBOCTM U TMOKOCTM COOPYNKEHMA MyTEM Pa3pPe3KM ero KOHCTPYKLMI
AedopMaLlMOHHbIMM LWBAaMM, YCTPOMCTBOM LLUAPHUPHBIX CONPAXKEHNIN OTAENbHbIX KOHCTPYKLMIA C y4eToM
BO3MOHOCTM UX BbIPaBHUBAHMA U PUXTOBKM TEXHOIOFMYECKOTO 060pYyA0BaHMA.

JonyckaeTca npeaycmMatpmBaTb KOMOMHAUMIO YKA3aHHbIX MePONPUATUN MNPUMEHUTENbHO K
0COBEHHOCTAM MPOEKTUPYEMOro coopyeHua. MNMpu 3Tom OeckapKacHble Xuable U 0OLLeCTBEHHblE
34aHMA  cnefyeT, Kak MNpaBWAO, MNPOEKTUPOBATb MO KECTKOM KOHCTPYKTMBHOW Cxeme; A0
NMPOMbILNEHHbIX COOPYKEHUN MOryT MPUMEHATbCA FMOKME U KOMOWMHMPOBAHHbIE KOHCTPYKTUBHbIE
cxembl. LloKonbHO-PYHOAMEHTHYIO 4YacTb 34aHMMA B TMMOBbLIX MPOEKTax caedyeT paspabaTbiBaTb B
HECKOJ/IbKMX BapuMaHTax, PAacCYUTAHHbIX MO MPOYHOCTM Ha pasHble Npeaenbl JOoNyCTUMbIX Aedopmaunit
OCHOBaHwMA.

6.4.6. MNMpn NCNoab30BaHMM MHOTOSIETHEMEP3/IbIX TPYHTOB B KAYeCTBE OCHOBAHWIM Mo npuHuuny Il
cnepyet, Kak NpaBuIo, NPUMEHATD:

a) ANA COOPYHKEHUI C }KECTKOW KOHCTPYKTUBHOM CXEMOM, BO3BOAUMbIX Ha OTTaMBAIOLMX FPYHTAX, -
YyCUIEHHbIE aPMONOACaMM IEHTOUYHbIE PYHAAMEHTbI, B TOM YMCNE B BUAE MKECTKMX NEPEKPECTHLIX SIEHT,
BOCMPMHUMAOWMNX W Mepepacnpesensaiowmx YCUnma, Bbl3BaHHble HEPaBHOMEPHOW 0OCaAKoM
OTTAMBAIOLLErO OCHOBAHWSA, @ B HEOBXOAMMBIX C/yYasax - NAnTHble GYHOAMEHTbI; Ha NpeaBapUTEIbHO
OTTAAHHbIX WU YNAOTHEHHbIX FPYHTAX AOMYCKAETCA NPUMEHATb CToNbYaTble, JEHTOYHbIE N ApYyrve BUAbI
dyHAAMEHTOB Ha ecTeCTBEHHOM OCHOBAHWW, @ TaKXKe CBalHble QyHAAMEHTbI, €CM 3TO 06ycn0BAEHO
FPYHTOBbIMW YCNOBUAMMU;

6) 4NA coopyKeHUn C TMBKOM KOHCTPYKTMBHOW CXemMOM - cTonbyaTble U OTAEeNbHO cToAwMme
byHAAMEHTbI MO KOMOHHbI, T’MbKMe NeHTOYHble GyHAAMEHTbl, @ B HEObXOAMMbIX CAy4anx TaKKe
cBaliHble GYHAAMEHTbI.

6.4.7. B cnyyaAx, Korga B OCHOBAHMM COOPY)KEHWUW 3aneraloT CKajbHble WAW  apyrue
MasloCKMMaEeMble MPU OTTAaUBAHUWU FPYHTbI, CleayeT NPUMEHATb cTonbyaTble GyHAAMEHTbI, CBaliHble
dyHAAMEHTbI U3 CBAW-CTOEK, B TOM YMC/E U3 COCTaBHbIX M BYPOHabUBHbIX CBAW.

CBan cnegyeT norpyXaTb, Kak npaBuao, GypoonycKHbIM CNoCOb6OM B CKBa*KMHbI, AUMAMETP
KOTOpPbIX HEe MeHee Yem Ha 15 cm npesblwaeT Hanbosbline pasmepbl NOMNEPEYHOrO CEYEHUs CBau, C
3anosnHeHnem cBoOOAHOrO NPOCTPAHCTBA LEMEHTHO-MEeCYaHbIM UAM APYTMM PAacTBOPOM MO MPOEKTY.
3apenKy cBali-CTOEK B CKa/ibHble TPYHTbl Hag eXMT NPOU3BOAUTL B COOTBETCTBMMU C TpeboBaHuamu Cll
24.13330.

6.5. TpeboBaHUA K MHKEHEPHOWN NOATOTOBKE TEPPUTOPUN

6.5.1. B npoeKkte oCHOBaHWA U GYHOAMEHTOB Ha MHOrFONAETHEMEP3/bIX FPYHTaX AO/KHbI ObiTb
npesycMOTpeHbl MepPONpUATUA MO  WHMKEHepPHOM MOAroTOBKE Tepputopuu, obecneunBaroLLme
cobnogeHne pacyeTHOro rMApPOrecsIorMYeckoro M TernJioBOrO perKMMa [PYHTOB OCHOBaHMA U
npeaoTBpalleHne 3p03nM, PasBUTMA TEPMOKAPCTA W Apyrnx (U3MKO-Te0NorMYecknx npoL,eccos,
NPUBOAALMX K M3MEHEHUIO MPOEKTHOTNO COCTOAHMA TPYHTOB B OCHOBAHWW COOPYMKEHUA NpPU WX
CTPOUTENBCTBE W 3KCM/AyaTauMW, a TaKkKe K HegonyCTUMbIM HApYLWeHUAM MPUPOAHbIX YCNOBUIA
OKpy)atowen cpeabl. Pa3paboTKy MeponpuaTMiA  HagNeXWUT NpPOBOAUTL B  COOTBETCTBUWM C
TpeboBaHmamu CIl  116.13330. TpeboBaHMA K UHMKEHEPHO-IKOJIOTMYECKMM U3bICKAHMAM  ANA



CTPOUTENBCTBA YCTAaHOBEHDI B [1].

6.5.2. MH}KeHepHana NoAroToBKa OTAE/bHbIX CTPOUTE/NbHbIX MOLWAA0K A0MKHa ObITb yBA3aHa C
obwen WHXKEeHEepPHOM MOArOTOBKOW W BEPTUKAAbHOW MAAaHUPOBKOW TEpPPUTOPUM 3acTPOMKU B
COOTBETCTBUM C FrEHMNAAHOM M 0becneynBaTb OPraHNM30BaHHbIN OTBOA NOBEPXHOCTHbIX, HAAMEP3NOTHbIX
N MEXMEpP3/IOTHbIX BOA, M BOJ, CE30HHO-OTTAMBAIOLLEro CA0A C Hayana CTPOUTENbCTBA U B TeyeHue
9KCNAyaTaLMOHHOro nepuoaa.

MogbesaHble NYyTU U HACLINKU ANA NPOXOXKAEHMA TPAHCNOPTHLIX CPEACTB U PaboTbl CTPOUTENBHOM
TEXHUKM CneayeT ycTpansaTb 40 Havyana paboT no Bo3BeaeHUO GyHOAAMEHTOB.

6.5.3. Ha Tepputopmn ¢ MHOroneTHEMEpP3/bIMU FPYHTAaMM BEPTUKANbHYIO NIAHUPOBKY MECTHOCTH
cnepyeTt NPoOM3BOAMTb, KaK NpaBuaio, Noacbinkoi. Mpyu NpUMeHeHUN B HEOBXOAMMBbIX CTYHaAX CPE3OK U
BbIEMOK IPYHTa A0/KHbI ObITb MPMHATLI MEPbI NO 3aLMTe BCKPLITbIX IbAUCTbIX TPYHTOB OT NPOTanBaHMs,
pa3MbiBa M OMOA3aHMA CKAOHOB. MOACHINKY MOMHO BbINOJHATbL CM/IOWHON MO BCEW 3acTpanBaemon
TEPPUTOPUN UK NOL OTAENbHbBIE COOPYKEHMA AN MX FPYNNbl NPU ycnosun obecneveHuns ceobogHoro
CTOKa MOBEPXHOCTHbIX BOA.

6.5.4. Mpn MCNONbL30BAaHMN MHOrOIETHEMEP3/bIX FPYHTOB NO NpUHUMAY | NoAcbINKy cneayet
BbINOJIHATb, KAaK NPaBU/Io, B 3MMHUIN Nepuog, nocsie NpomMep3aHna CE30HHO-OTTasABLLErO C/10A FPyHTa (He
MeHee 4yem Ha 0,2 m), nocne npenBapuUTENbHON OYMUCTKM MOBEPXHOCTM FPYHTA OT cHera. To/WMHA K
cnocob ycTpoicTBa NOACHINOK NPUHUMALOTCA B 3aBUCUMMOCTM OT UX HasHAYeHUA MeP3/TI0THO-TPYHTOBBIX U
rMAPOreonorMyecknx yCnoBui.

Ha yuyacTkax ¢ CUAbHOABAWUCTBIMU FPYHTaMM M NOA3EMHbIMW NbJaMu ciefyeT ycTpauBaTb
CN/IOWHbIE MO NAOWAAMN TEMOU30MPYIOLLME NOACBINKM UM 3KPaHbl, TONLWMHY KOTOPbIX HEOHX04MMO
YCTaHaB/IMBATb pacyeTOM MO YCAOBUIO NpeaoTBpalleHuA NpOoTanBaHMA NOACTUNAIOWErO JIbAUCTOrO
FPYHTQ  COTMNACHO  yKasaHMam 8.2 U WUCK/IKOYEHMA  TMOBbLIWEHWA MNPUPOAHBIX  TemnepaTyp
MHOTONETHEMEP3/bIX T[PYHTOB. YCTPOWCTBO MOACLINOK, WCMO/Ib3YEMbIX B KayecTBe OCHOBAHWM
COOpPYKEHUN, cneayeT Npon3BOANTb COMacHO YKasaHusam 6.3.14.

Mpn HeobXxoAMMOCTM MOHWMMKEHUA MPUPOLHbIX TEMMEepPaTyp CUAbHONbAMUCTbIX TPYHTOB W
NoOA3EMHbIX /IbAOB B LEAAX WCKAYeHUa npoueccoB nonsydyectu (MpunoxkeHne W) Bo Bpems
3KCN/lyaTaLMOHHOIO nepuoga cnepyetr npeaycMaTpuBaTb aAKTUBHYLD TepMocTabuamsaumio rpyHTOB
OCHOBaHMA € NOMOLLbto ycTaHoBKM COY.

6.5.5. MpK ncnosb3oBaHMM MHOTONIETHEMEP3/IbIX TPYHTOB B KAYeCTBE OCHOBAHWIM no npuHuuny Il
BEPTMKaNIbHYIO NAAHUPOBKY AOMYCKAETCA OCYLLEeCTBAATb MNOACbINKAaMMU U BbleMKaMK rpyHTa. MNoacbinku
HagNEeXUT YyCTpamBaThb, Kak NPaBuIO, N0 OTTAAHHOMY FPYHTY C/10A CE30HHOro NPOMepP3aHUA-OTTauBaHUA.
BbleMKM rpPyHTOB A0MYCKaeTCA BbINOMHATbL Ha HENpoCafo4YHbIX NpPU OTTAaMBAHUM TPYHTAX WUAU eCcau
npeaycMoTpeHO NpeanocTpoeyHoe OTTauBaHUE U YNAOTHEHME FPYHTOB N0, COOPYKEHUAMMN.

YpoBeHb M/IAaHUPOBOYHbIX OTMETOK, BbICOTY MOACHINOK, FyOMHbI BbIEMOK TPYHTOB, YKJ/OHbI
BOAOOTBOAALLEN CEeTU cneayeT MPUHUMATb C YY4eTOM PaCYeTHbIX OCaZO0K FPYHTOB Npu oTTamBaHuu. B
HeobxoaMMbIX cay4asx (cunbHONbAWUCTblE, 3aTOPdOBAHHbIE UAM  MMeEKWMe HepaBHOMEPHYHO
NbANCTOCTb TPYHTbI) cieayeT OCyWecTBAATb YacTMYHOE OTTaMBaHWE WAW 3aMeHYy FPYHTOB BEPXHEro
NbAUCTOrO CNOA UM YCTPOMCTBO TENI03ALUMUTHBIX 3KPAHOB COrnacHo 6.4.4.

Mpyv BbICOKOM YpPOBHE NOA3EMHbIX BOJ HeobxoAMMO npeaycmaTpuBaTb Mepbl MO
npeaoTBpaLLeHno 06BoAHEHUA 3arnyb6aeHHbIX NOABANOB UAWN TEXHUYECKUX TaxKel 34aHuUA: NoaHATME
YPOBHA MNJIaHMPOBOYHbIX OTMETOK, YCTPOMCTBO ApPeHarka, NpoTMBOGUALTPALMOHHbIE 3aBECbl, B TOM
yucne NbAOrpyHTOBbIE M T.M. MpPU NPOEKTUPOBAHMM NPOTUBOPUIBTPALMOHHBIX 3aBeC BOAHbIM BanaHc
NoA3eMHbIX BOJ, Ha 3aCTPaMBaeMoi TEPPUTOPUN LONKEH ObITb COXPAHEH.

6.5.6. B coctaBe meponpuATMA NO WHKEHEPHOM NOArOTOBKE TEPPUTOPUWN [O/KHbI ObiTbh
npeaycMoTpeHbl MPUPOAOOXPaHHbIE MEPONPUATUA, HaNpPaB/EeHHbIe HAa BOCCTAHOBNEHME HAPYLUEHHbIX B
npoLecce CTPOUTENBCTBA NPUPOAHbIX YCIOBWUIA, B COOTBETCTBUM € 16.4.

6.5.7. lna obecneyeHuns yCTOMUYMBOCTU U SKCNNYATALMOHHOM NPUTOAHOCTU 34aHUIN U COOPYKEHUI
NPy NPOKNAAKEe HaPYMKHbIX CeTelt cMcTeM BOAOCHAOXKeHWs, KaHanAM3aumu, TennocHabxkeHua cneayet
npeaycmaTpuBaTb, KakK MPaBUO, TOT e MNPUHUUN MUCMO/b30BaHUA MHOrOJ€THEMEP3NbIX FPYHTOB B
KayecTBe OCHOBAaHWI, KOTOPbIA MNPUHAT ANA 30aHUMA UM COOPYXKEHUM, pasmMellaemMblX Ha AaHHOM
TEPPUTOPUN 3aCTPOMKKU. NpUMEHEHNE PA3UYHBIX MPUHUMNOB AOMYCKAETCA MPWU YCAO0BUW MPOKAALKM
ceTel, Kak NpaBWO, B KaHafax Ha TAaKOM PaCCTOAHUM OT 343HUIA U COOPYXKEHUM, MPU KOTOPOM He
NPou3onaeT M3MEHEHWMA pPaCcYeTHbIX TemnepaTyp OCHOBAHWM 34aHUIA W COOPYXKEHWN, WAN npu



NPUMEHEHUN APYrMX mep, NpeaycMOoTPeHHbIX 6.1.5.

BBOAb!I M BbINYCKM UHMKEHEPHbIX CETEN B 34aHUAX UAU COOPYKEHMAX U NMPOKNAAKY 3TUX CETEN B
noanoNbAX W TEXHUYECKMX 3TarKax c/ledyeT OCYWecTBAATb MO  NPUHUMMAY  MCNONAb30BaHMA
MHOTONETHEMEP3/bIX FPYHTOB, NPUHATOMY A5 A@HHOIO 343HNA UK COOPYKeHUA. KOHCTPYKUMA BBOAOB
N BbIMYCKOB A0/KHa BbITb TaKoW, 4TOObI MPY UCNOb30BAaHMM MHOTFO/IETHEMEP3/bIX FPYHTOB B KayecTse
OCHOBaHMA NO NPUHUMNY | NCKAOYaNacb BO3MOXKHOCTb MECTHOTO OTTaMBAHWSA FPYHTOB UM MOBbIWEHUS
(MpoTMB yCTAHOB/IEHHOM B MPOEKTE) MX PacYeTHON TemnepaTypbl, a NPU UCMONb30BAHUU TPYHTOB B
KayecTBe OCHOBaHMA MO npuHumMny Il - YCKOPEHHOro MeCTHOrO OTTauBaHMA W, KaK CAeacTBue,
yBENYEHHOW HEPABHOMEPHOCTM AedopMaLLmMmn OCHOBAHUA GyHAAMEHTOB.

7. PacueT ocHOBaHUI U GyHAAMEHTOB
7.1. O6wme yKasaHus

7.1.1. Mpn NPOEKTUPOBAHUN OCHOBaAHMA W GYHAAMEHTOB COOPYXEHW, BO3BOAMMbBIX Ha
MHOTONeTHEMEP3/bIX FPYHTaX, CneayeT BbINONHATL TENJ0TEXHUYECKME PaAcYeTbl OCHOBAHWUA M pacyeThbl
OCHOBaHMA U ¢YyHAAMEHTOB Ha CWA0Bble BO34eNCcTBUA. B pacyetax ocHoBaHuA u GyHOAMEHTOB
HaANEeXUT YyUNTbIBATb NMPUHLMM UCMNOJIb30BAHNA MHOFOJIETHEMEP3/bIX TPYHTOB B KAYecTBe OCHOBAHWA,
TEnJ0BOE N MexaHMYeCKoe B3anMoLeNCTBUE COOPYKEHUA U OCHOBAHMA.

7.1.2. OcHoBaHWA u ¢QyHOAMEHTbI CAefyeT paccyuTbiBaTb MO ABYM Fpynnam npeaesbHbiX
COCTOSIHMIA: NO NepBOM - MO HecyLel cnocobHOCTH, No BTOPOM - No gedopmaumam (ocagkam, npornbam
M np.), 3aTPygHAOWMM HOPMa/bHYIO 3SKCMyaTauuio KOHCTPYKUMIA COOPYKEHUA, a 3JIEeMEHTHI
YKene300eTOHHbIX KOHCTPYKLUIM - U MO TPELLMHOCTONKOCTU.

Mpw pacuyete No NpeaesibHbIM COCTOSHUAM HECYLLYH CNOCOBHOCTb OCHOBAHMA U Er0 OXUAaeMble
aedopmaumn cnegyet yCTaHaBAMBATbL C YYETOM TEMMEPATYPHOTO PEXMMA FTPYHTOB OCHOBAHMWA, a Npwu
npuHuMne | - TaKXKe C y4eTOM MPOAO/IKUTENbHOCTU AEWUCTBMA HArpy3oK M PeosIorMYecKUX CBOMCTB
rPYHTOB.

PyHOaMEHTbl KaK 3/1eMeHTbl KOHCTPYKUMIA B 3aBUCMMOCTM OT WX MaTepuana cnegyet
paccynTbiBaTb B COOTBETCTBUM ¢ TpeboaHuamm CI 16.13330, CM 35.13330, CMN 63.13330, CM 64.13330.
PacueT yKasaHHbIX KOHCTPYKLMIA NpuBeaeH Takxe B [4] n [5].

7.1.3. PacyeT ocHOBaHWI cnegyeT NpovM3BOAMTL:

a) NpU UCNONb30BaHNUN MHOTFOJIETHEMEP3/IbIX FPYHTOB NO NPUHUMMY |: NO HecyLLen cnocobHOCTH -
ONA TBEPAOMEP3/bIX FPYHTOB; MO Hecylwen cnocobHOCTM N gedopmaumam - Ana NAaCTUYHO-MEP3bIX U
CUNbHOIbAMUCTBIX TPYHTOB, @ TaKXe NOA3EMHbIX 1b0B;

6) Npn NCNONb30BAHUN MHOTONIETHEMEP3/IbIX FPYHTOB MO NpuHUMNY Il: No Hecywen cnocobHoCTH -
B c/ny4asx, npegycmoTpeHHbix CM 22.13330; no gedopmaumam - BO BCeX CAy4vasax, Npu 3Tom AnA
OCHOBaHMWM, OTTaUBAIOLLMX B MPOLECCE IKCNAyaTaLUM COOPYHKEHUA, pacyeT No aepopmaLmam HaLNEXRUT
NpPon3BOAUTb U3 YCNOBUA COBMECTHOM PaboTbl OCHOBAHMA U COOPYKEHMA.

PacueT ocHoBaHWIM No gedopmaunam cnegyet NPOU3BOAUTb HA OCHOBHbIE COYETaHMA HArpy3oK u
BO34EMNCTBMIA; pacyeT MO Hecylei CnoCOOBHOCTM - HAa OCHOBHble M OCOBble COYETAaHMA HarpysoK U
BO34eiCTBUN.

7.1.4. Harpyskm U BO34eNCTBMA, NepefaBaemble Ha OCHOBaHUA COOpPYXKeHWEM, cneayeT
YCTaHaB/AMBATb pacyeTom B cooTBeTcTBMM C TpeboBaHuamu CM 20.13330 c yyetom ykasaHui CN
22.13330, CMN 24.13330, a 414 0CHOBaHM onop MOCTOB M Tpyb noa HacbinAaMuM - coriacHo CM 35.13330.

Mpu Mcnonb30BaHMM MHOTOJIETHEMEP3/bIX TPYHTOB MO MPUHUMNY |, ecan rpyHTbl OCHOBaHMA
Haxo[ATCA B TBEpPAOMEP3/IOM COCTOAHWMM, A TaKXKe B caydaax, npegycmaTtpusaembix CIM 22.13330,
HarpyskuM M BO3AEWCTBMA Ha OCHOBaHME AO0MNycKaeTcs HasHayaTb 6e3 yuyeTa Mx nepepacnpegeneHus
HaadYHAAMEHTHBIMUW KOHCTPYKLMAMU COOPYKEHUA.

Mpn ncnonb3oBaHMM MHOTOJIETHEMEP3/bIX TPYHTOB B KayecTBe OCHOBaHWA Mo npuHuuny Il
HarpysKu Ha OCHOBaHMe cnefyeT onpeaensTb, Kak NPaBuIo, C y4eTOM COBMECTHOW PaboTbl OCHOBaHUSA U
COOPYKEHUA.

7.1.5. Harpy3ku 1 Bo3aeiicteus, Kotopble no CIMN 20.13330 moryT OTHOCUTBLCA Kak K AAUTEe/bHbIM,
TaK M K KPaTKOBPEMEHHbIM, MPW pacyeTe Mep3/biX OCHOBAHWIA MO Hecylel CnocobHOCTU AONXKHbI
OTHOCUTLCA K KPaTKOBPEMEHHbIM, @ NPW pacyeTe OCHOBAHWUI No aepopMaLmam - K AJAUTENbHbIM.



Bo3aeiicTBus, Bbl3BaHHbIE OCaZIkaMM TPYHTOB NPU NpPeyCMOTPEHHOM B NPOEKTE OTTanBaHUM UX B
npoLiecce 3Kcn/yaTauum COOPYXKEeHUA, cieayeT OTHOCUTb K A/IMTEeNIbHbIM; BO3AENCTBUA, CBA3AHHbIE C
BO3MOXHbIM MPOTavBaHMEM W NPOCaAKAMW TPYHTOB MPU HAPYLIEHMAX IKCNAYaTaUMOHHOro pexkuma
COOpPYKeHUs, - K 0cobbim.

7.2. PacyeT ocHOBaHM 1 GyHOAMEHTOB NPU MCMOb30BAHUM
MHOroNeTHEMEP3/bIX FPYHTOB MO NpuHLMny |

7.2.1. PacyeT ocHOBaHMWI ¢dyHAAMEHTOB MO NepBoM rpynne npeaenbHbIX COCTOAHUN (MO Hecyllei
CNoCcoBHOCTM) NPOU3BOAUTCA UCXOAA U3 YCNOBUS

F<F/y,, (7.)

roe F - pacyeTHaA Harpyska Ha OCHOBaHWUE;

F, - Hecywaa cnocobHOCTb OCHOBaHMA, onpedensemas pacyeTom (7.2.2), a ANA OCHOBAaHMWIA

cBalHbIX GYHAAMEHTOB - AOMOAHUTENIbBHO W MO AaHHbIM MO/EBbIX WUCNbITaHWK cBan (7.2.11), u
cTaTuyeckoro 3oHauposaHua (MpunoxkerHue f);

Vo - K03¢¢MLI,VIGHT HageXHOCTU NO OTBETCTBEHHOCTU COOPYXKEeHUA, HpMHMMaEMbIVI B

cooTBeTcTBUM ¢ TpeboBaHuamu CI 22.13330 B 3aBMCMMOCTU OT BUAA M YPOBHA OTBETCTBEHHOCTU
COOpYKeHUsA, a 417 OCHOBaHUIM onop MocCToB - corsiacHo CM 35.13330 v ykasaHusam 12.13.

7.2.2. Hecywana cnocobHocTb ocHoBaHuA F , KH, BepTUKanbHO HarpyKeHHoW BuUcAYein cBan Uau

u’

cTonbyaToro pyHAameHTa onpegenserca no popmyse

Fu=7/t70 RA_{_ZRaf,iAaf,i '(7'2)

i=1

roe J, - TemnepaTypHbli KO3GOULMEHT, YYMTbIBAIOWNIA WM3MEHEHUA TemnepaTypbl FPYHTOB

OCHOBaHMA WM3-33 CAy4YalHbIX W3MEHEeHW TemnepaTypbl HApYXHOro BO3Ayxa, OnpegenseTrca no
yKasaHuam lMpunoxenus l1;

7. - KO3QPUUMEHT ycnosuit paboTbl OCHOBaHUA, MPUHMMAEMbIV MO YKa3aHMAM 7.2.4;

R - pacyeTHOe COMPOTUBAEHME MEP3/0Tr0 FPYHTa NOA HUMKHMM KOHLOM CBau WAM NoZ NoAoLIBOM
ctonbyatoro pyHAaMeHTa, KlMa, onpeaenseTca CornacHo yKasaHuam 7.2.3;

A - nnowasb nodowsbl cTonbYaToro GpyHAaAMEHTa MAN NAOWALb ONUPAHUA CBAW Ha PYHT, M2,
npMHMMaemas Aaa CNJOWHbIX CBalW PaBHOM NAOWAAM MX MONEpPeYHOro cedyeHusa (Mau naowaam
ywnpeHus), ana Nosbix CBai, NOTPYKEHHbIX C OTKPbITbIM HUKHUM KOHLLOM, - NJiOLWaAun NonepeyHoro
ceyeHuna cean 6pPyTTO MpKU 3aMONHEHUUN ee MOAOCTU LeMEHTHO-NecYaHbiM PacTBOPOM WM TPYHTOM Ha
BbICOTY HE MeHee Tpex ANaMeTPOB CBau;

R.i i - PacyeTHoe conpoTMBAEHME MEP3/0TO FPyHTa MW FPYHTOBOTO PacTBopa CABMry No 60KoBOM

NMOBEPXHOCTM CMep3aHuMA cBan uauM ctonbuyatoro ¢pyHAameHTa B npedenax i-ro cnos rpyHra, Klla,
onpeaensiemoe COrnacHo ykasaHumam 7.2.3;
Ay i - nnowaap NoBepxHOCTU CMep3aHuA i-ro CNoA rpyHTa ¢ 60KOBOI NOBEPXHOCTbIO CBaM, a ANiA

cTtonbyatoro ¢yHAameHTa - MoWaAb MOBEPXHOCTU CMEP3aHMA TPYHTA C HUXKHEN CTyneHblo
dyHOaMeHTa, M2;

N - YUNCNIO BblAENEHHbIX MPU pacyeTe C/I0eB MHOTO/IeTHEMEP3/10ro rPyHTa.

Mpumeuaruna. 1. Mpu pacyete Hecyllen cnocobHOCTM OCHOBaHUA cTosibyaToro dyHaameHTa Cusbl
CMep3aHuA TPyHTa, onpeaensemble BTOPbIM ciaraembim Gopmyabl (7.2), y4MTbIBAIOTCA TOMbKO MpM
YCNOBUW BbINOSIHEHMA OBPATHOM 3acbIiMKM NasyxX KOTI0BaHa BAaMHbIM FPYHTOM, YTO AOJIXKHO 6biTb
OTMEYEHO B MPOEKTe.

2. B cnyyasax, Korgaa Ccnoil  Ce30HHOro MpomMep3aHuA-OTTaMBaHMA He CAMBaeTca ¢
MHOTO/IETHEMEP3/IbIM TPYHTOM, HECYLLYH0 CMOCOBHOCTb CBall B mpefenax Hemeps/oro C/0A rpyHTa
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ponyckaetca yuutbiBatb no CM 24.13330. lMpu 3TOM A0/KHbI ObITb MNpPeaycMOTPeHbl Mepbl Mo
CTabunmsaumm BepxHei MNOBEPXHOCTM MHOFOJIETHEMEP3/IOFO FPYHTA, @ PacYeTHble COMPOTMB/EHMUA
Ta/IMKOBbIX FPYHTOB (KPOMe KPyNHOOHJ0MOYHbBIX M MECKOB CO CTEMEHbIO BIAYKHOCTM, HE NpeBbllatowen
0,8) Boonb 6OKOBOI MOBEPXHOCTU CBai, NpMHMMaemble NO HOpMaTMBHbIM Tabauuam CMN 24.13330,
cneayet 6paTb C NOHMKaOWMUMK KoaddmumeHTamun: 0,8 - Ans rMHUCTbIX TPyHTOB, 0,9 - AN necyaHbIx
BOAOHACBIWEHHbIX FPYHTOB; A1A APYIUX TPYHTOB MOHMXKAOWMe KoO3GOUUMEHTbI ONpesenatT no
OMbITHbIM AAHHbIM.

7.2.3. PacyeTHoe AaBneHWe Ha Mep3/blid FPyHT nog noAowsoi ¢yHAameHTa R M pacyeTHble
COMPOTMBAEHMA MEP3/10r0 FPyHTa WMAW TPYHTOBOrO pacTBopa CABUIY MO MOBEPXHOCTU CMep3aHus
dyHaameHTa R, ycTaHaBAMBaloTCA MO A@HHBIM UCMbITAHUIA FPYHTOB, NPOBOAMMbIX B COOTBETCTBUM C

FOCT 12248, c yyeTom Ko3pdUUMEHTA HAZEKHOCTU MO TPYHTY Vg, NPUHMMAEMOMY COrNacHO 58, un

PaCHEeTHbIX TeEMNEPATyp rPyHTa OCHOBAHUA Tm' Tz n Te' onpegenaembiX Ten10TEXHUYECKUM pPaCHETOM

no7.2.7.
Mo pe3ynbTaTam WCNbITAHUN TPYHTOB LWAPUKOBLIM LITaMNOM WAWM Ha OAHOOCHOE CKaTue
pacyeTHble 3HadeHuA R, KlMa, BblumcaatoTca no popmyne

R=5,7c, /;/g +y,d,(7.3)

rae Cn - HOpPMATMBHOE 3HayeHMe npegenbHO AJINTEeNbHOro cuenneHua, Klla, npuHMMmaemoe

pPaBHbIM: Cn = Cegn NpU NUCNbITAHUAX TPYHTOB LWUAaPUKOBbIM LUTAMMNOM U Cn = O,Sch - Npn ncnblTaHUAX Ha

O/lHOOCHOE cCXaTue, rae Cy, W R,, - COOTBETCTBEHHO Npefe/bHO AAUTENbHOE SKBUBAJEHTHOE
cuensieHne 1 ConpoTMBAEHME TPYHTA O4HOOCHOMY CXKaTuUIo;

¥, - PacHeTHOe 3Ha4eHwue yAebHOro Beca rpyHTa, KH/m3;

d - rnyburHa 3anoxkeHna pyHaaMeHTa, m;

Vg - KOIOOULMEHT HAAEKHOCTM MO FPYHTY.

HopmatBHoe 3HauyeHuMe C, [AONYCKaeTCA NPUHUMATb COMNAaCHO YKa3aHWAM PeKOMeHIyemoro
Mpunoxxenuna J1.

B cny4dasax, npegycmoTpeHHbIX 5.9, pacyeTHble 3HayeHMA R u Raf [OMnycKaeTca NPMHUMATb NO

Tabnuuam MpunoxkeHua B.
Mpwn pacyeTax HecyLwen cnocobHOCTM OCHOBaHWI 3HaYeHUs R cnegyeT NPpUHUMaATL: A5 CBAMHbIX

GYHAAMEHTOB - MPW pacyeTHOM TemnepaType rpyHTa I, Ha raybuHe z, paBHOM rybUHe NOrpyeHus
cBau; ANA cToN6YaTbix GyHAIMEHTOB - NPU PacyeTHON TemnepaType rpyHTa T, Ha rybuHe 3anoxeHus

nogowssl PyHAAMEHTa.

PacueTHble conpotunBneHna casury Raf,'

i CnefyeT NPUHMMaTL: AN1A CBalHbIX GYHAAMEHTOB - NpK

TemnepaTtype rpyHTa T, Ha rnybuHe cepefiuHbl i-ro CN0A rpyHTa; ANA cTonbyaTtbix GyHAIMEHTOB - Mpu

TemnepaTtype rpyHTa T Ha rnybuHe, COOTBETCTBYIOLLEN CEPEMHE HUKHEN CTyneHn dyHAaMeHTa.

Mpu pacyeTax HecyLiei CnoCOBHOCTU OCHOBAHUS BUCAYEN CBAW, PACMO/IOKEHHON OAHOPOAHbIX MO
COCTaBY MHOTONETHEMEP3/bIX FPyHTax, no ¢opmyne (7.2) 3HadeHna R, npuHumaetca npu cpepHeit
(skBMBaneHTHOI) Temnepatype rpyHTa T, (7.2.7).

Ona  OypoOnyCKHbIX CBail pacyeTHoe COMPOTUB/IEHWE CABUTY HeobXoauMMo MNpUHMMaTb
HaMMEHbLUMM U3 3HAYeHMi cABUra Mo MOBEPXHOCTM CMep3aHuA cBau Ry 1 casura no rpyHTy uam
6ypoBomy pactBopy R ; ana 6ypoHabuBHbIx cBait - no 3Hauenuto R . Mpu pacuete Hecyuieit
CNOCOBHOCTM KOMBUHNPOBAHHbIX CBal (AepeBomeTanNMYecknx, C6OPHO-MOHONUTHBIX M Ap.) 3HAYeHUn

R

3/1€eMEeHTOB B COOTBETCTBUM C YKa3aHMAMMU [pnnoxeHua B.

o CNefyeT NPUHUMATb C Y4eTOM HEOAMHAKOBOW MPOYHOCTM CMEP3aHWA C TPYHTOM WX PasIUYHbIX



Ons cean (Kpome 6ypo3abuBHbIX), oNMpaemMbiX Ha MecyaHo-WebeHOYHYO NOAYLLUKY BbICOTOW He
MeHee Tpex AMAMETPOB CKBAXKMHbI, MPU ANAMETPE CKBaXKMHbl He Hosiee MoayTopa AMAaMETPOB CBaM,
pacyeTHoe 3HayeHWe R ponyckaetca NPUHMMATbL ANA TPyHTa MNOAYLWKM, @ 3HayeHMe A - paBHbIM
naowagm 3aboa CKBaXKMHbl. MpM ONMPaHMM CBall Ha AbAUCTble TPYHTbl C AbAMCTOCTblO | >= 0,2

pacyeTHble 3HaYeHus R cnefyet NPMHUMATh C MOHWKAOLWMM KoadduumenTtom N =1—1i..
Ona  KpaTKOBPEMEHHbIX Harpy3oK ¢ BpemeHem JAeWcTBuMA t, PaBHbIM  MAM  MEHbLUMM
NPOJO/IKUTENBHOCTYU NEePepbIBOB MeX/y HUMM, pacyeTHble 3HaueHna R n R, ponyckaetca npuHMmaTth

C NOBbIWAOWMM Ko3dduumeHTom N, (KPOMe 0Nop MOCTOB) B COOTBETCTBUM C AaHHbIMK Tabanubl 7.1.

Tabnuua 7.1

Bpemsa memcTeuAa 0,1 10,25 0,5 1 2 8 24
Harpyskm t, u

Kosdouumesnt n 1,7 1, Sl 8521925 142 1,1 11,05
t

7.2.4. KoadduumeHT ycnosuii paboTbl OCHOBaHMA ¥, NpuHMMaeTca no Tabnuue 7.2 B

3aBMCMMOCTM OT BMAaA M cnocoboB ycTpolicTBa GyHAAMEHTOB (KpoMe Onop MOCTOB).

Tabnuua 7.2
Bunel GyHIDAMEHTOB U CIOCOOHB MX YyCTPOMCTBAa Kosdduument
ramMMa
C

CrosbuaTee ¥ OpyIue BUOE QyHIAMEHTOB Ha €CTECTBEHHOM 1,0
OCHOBAHUMU
To xe, Ha OONCHIIKax 0,9
BypoOOnyCKHEIE CBay C [IPMMEHEHMEM TI'PYHTOBEIX PACTBOPORB, 1,1
IPEeBHIIAKIMX 10 NPOUYHOCTM CMEP3AaHMUSA BMellanlMe I'PYHTEH
To xe, IPpM PaBHOMEPHOM NIPOYHOCTM T'PYHTOBEX PaCTBOPOB 1,0
¥ BMellaoleI'o I'pyHTa
OnyckHele U OypOHaOMBHEIE CBau 1,0
Bypoobcanuele, 3abuBHBE M OypOo3abMBHBIE CBaM IPpM IOMaAMEeTPe 1,0
JNIEPHBIX CKBaxuH MeHee 0,8 nmameTpa cBal
Bypo3abupHEEe NpM OOJibLIEM OMaMeTpe JIMIOEPHBIX CKBaXMUH 0,9

3HayeHna KoapduumMeHTa 7., nNpusBedeHHble B Tabnuue 7.2, [onyckaeTca yBeNUYMBaTb

NPONOPLIMOHANLHO OTHOLIEHMWIO MOJIHOW Harpy3ku Ha GYHAAMEHT K CYMME MOCTOSHHbIX U AJUTENIbHbIX
BPEMEHHbIX Harpy3ok, HoO He bonee yem B 1,2 pasa, ec/iv pacyeTHble 3HaYeHus aedhopmaLmMii OCHOBAHMUSA
npv 3Tom He ByayT NpeBbiWwaTb NpeaeNbHO A0NYCTUMbIX 3HAYEHMUA.

7.2.5. Mepepaya Ha ¢yHOAMEHTbl MPOEKTHbIX HarpysoK [AONycKaeTcA, Kak npasBuao, npwu
TemnepaType rPYHTOB B OCHOBAHMM COOPYMKEHWA He Bbllle YCTAHOBAEHHbIX Ha 3KCMAyaTaUMOHHbIN
nepuoa pacyeTHbIX 3HaYeHMin. B HeobxoaMMbIX caydaax cnedyer npeaycMmaTpuBaTb MeponpuaTUA Mo
npeasapuTenbHOMY (A0 3arpyXeHus GyHAAMEHTOB) OXNaXKAEHMIO NAAaCTUYHO-MEP3/bIX FPYHTOB (6.3.5)
[0 YCTaHOBJ/IEHHbIX PacYeTOM 3HaYeHUI TemnepaTypsbl.



Mpn cooTBeTcTBYlOWEM OBOCHOBAHMM PacYeTOM OCHOBaHMA MO Aepopmauuam JomycKaeTcs
3arpykatb QyHJAMeHTbl MpyU TemnepaTypax [PyHTa Bbille PaCYeTHbIX, HO He Bbille 3HaYeHWi:
T =T, -0,5°C - gna necuanbix 1 KpynHoobsomouHbix rpyHtoB u T =T, —1°C - gna ramHuctbix,

rae Ty - TemnepaTypa Havana 3amep3aHua rpyHTa (b.5). Hecywaa cnocobHoctb ocHoBaHuA F, B 3Tom
C/lyyae OO/IKHa onpeaenATbCa NPW pPacyeTHbIX TemnepaTypax rpyHTa, YCTaHaB/AMBaembix 6e3 yyeTa
TENN0BOro BANAHWA COOPYeHNA No dopmyne (7.8), npuHMMan Ko3pOUUMEHT ¥, No pacyeTy.

7.2.6. PacyeTHble Temnepatypbl rpyHtos T, T, un T, onpepensiorca pacyetom Tennosoro

B3aMMOAENCTBUA COOPYIKEHUA C MHOFO/IeTHEMEP3/bIMM TPYHTAMU OCHOBaHWA B MepuoaMyecku
YCTaHOBMBLUEMCA TEMN/J0BOM pPeXMme C Yy4eTOM MepeMeHHbIX B [OA0BOM MNepuoae YC/0BUi
TennoobmeHa Ha MOBEPXHOCTM, GOPMbI W PaA3MEPOB COOPYXKEHUA, T[AYyOUHbI 3aN0KeHUs W
pacnonoxeHus GyHAaMEHTOB B M/aHe, a TakXKe TEM/I0BOr0 PEXMMA COOPYIKEHMA U NPUHATLIX cnocobos
N CPe/iCTB COXPAaHEHMUA MepP3/10ro COCTOAHMA FPYHTOB OCHOBaHUA.

Mpu pacyeTax MHOFo/JIETHEMEP3/IbIX OCHOBAHWUM MO Hecyllen cnocobHoctu U agedopmaumam

pacyeTHble TemnepaTypbl rpyHToB T, T, n T, cneayet npuHMmaTh paBHbIMM:
T, - MakcumanbHOM B TrOAOBOM Nepuofe TemnepaType rpyHTa B yCTaHOBMBLUEMCA

9KCNNIyaTauUMOHHOM pexXnme Ha F/'Iy6MHe 3a/10XKeHNA d)yH,CI,aMEHTa Zd , OTCYMTbIBAEMOWN OT BerHEVI
NOBEPXHOCTU MHOIOJIETHEMEP3/10I0 FPYHTAQ,

T, - MakcumanbHoii B rofloBOM nepuoae cpefHeit mo raybuHe 3anoxeHus dyHAameHTa Z,

TemnepaTtype MHOIO/IETHEMEP3/IONO TPyHTAa B YCTaHOBUBLUEMCA 3SKCNAyaTaUMOHHOM  pexXnme

(aKBMBaNeHTHasA TemnepaTypa rpyHTa);
T, - TemnepaTypa MHOroNeTHEMep3noro rpyHTa Ha JaHHOW rNybuHe z OT ero BepxHei
NOBEPXHOCTW, NPUHUMAEMOI Ha MOMEHT YCTaHOB/IEHUA TemnepaTypsl T, .

7.2.7. Ana OCHOBaHWI CBalHbIX, CTONGYATBLIX U APYrMX BUOOB OYHOAMEHTOB COOPYMKEHUI C
XON0A4HbIM (BEHTUAMPYEMbIM) NoANOAbEM, ONOp TPY6ONPOBOAOB, IMHUIA 3N1EeKTponepeaayn, aHTEHHO-

MauTOBbIX COOPYKEHWI, KPOMe OCHOBaHUIA OMOP MOCTOB, pacyeTHble Temnepatypbl rpyHToB 1., T, 1

T, ponyckaeTca onpesenats no popmynam:

AN OCHOBAHWI COOPYKEHUIA C XON04HbIM NOANO/bEM
noJa cepeamnHoi COopYKeHnn

Toze =(T0 =T )@z +(To =T Ky + Ty, (7.4)
noJa Kpaem CoopyKeHua
Toze =(To =T )@ e + (T =T3)(0.5¢t,, . +K, )+ Ty, (7.5)
nog yrnamum COopy>xeHuAa
Toze =(T0 =T ) @ e +(To = T5)(0. 7501, +Ky ) + Ty, (7.6)
A5 onop IMHUIN 31eKTponepeaaym, aHTEHHO-MaAYTOBbIX COOPYKEeHUN 1 TpybonpoBoaoB

Tm,z,e = (TO _be )am,z,ekls +be ,(7.7)

rae T, - pacyeTHas  cpejHerogoBas  Temnepatypa Ha  BEepXHeW  MOBEPXHOCTM
MHOT0/IETHEMEP3/IOTO FPYHTA B OCHOBAHMM COOPYKeHus, °C, onpeaensemas cornacHo MNpunoxkeHuto J;
Ty - TemnepaTypa Hauana 3amep3saHuA rpyHTa, °C, onpeaensemas cornacHo Mpunoxenuio b;



T0 - pacyeTHas cpeaHeroaoBan Temnepatypa rpyHTa, °C, onpeaensaemas cornacHo lNpunoxkeHuto
r;

a,, A, N A, - KOIQPULMEHTbI CE30HHOTO M3MeHEeHWA TemnepaTypbl PYHTOB OCHOBaHMA,

m’ z
05 (.05

NPUHMMaEMbIX Mo Tabanue 7.3 B 3aBUCMMOCTU OT 3Ha4YeHMA napameTpa Z, /Cf //1f ,C (q )

rae z - rnybuHa oT KPoB/IM MHOTOZIETHEMEP3IOTO FPYHTA, M;

Cf - ob6bemHan Tennoemkoctb, Ax/(m3 x °C), onpeaensemasn cornacHo MNpunoxeHuio b;

ﬂ,f - TENJI0NPOBOAHOCTb Mep3/10ro rpyHTa, BT/(mM3 x °C), onpeaenseman cornacHo MpunoxKeHuto
b;

k., K, n K, - KoappuumeHTbI TENNOBOrO BANAHUA COOPYIKEHWSA, MPUHMUMAEMbIe Mo Tabanue 7.4 8
33aBUCUMOCTM OT OTHOLLEHWNI z/B 1 L/B, L 1 B - COOTBETCTBEHHO A/IMHA U LUMPUHA COOPYIKEHUSA, M;

ktS - KO3QOUUMEHT TEMIOBOIO BAUSHUA U3MEHEHUSA NMOBEPXHOCTHbLIX YC/0BMIA NpPU BO3BEAEHUMU

$YHAAMEHTOB JIMHEMHbIX COOPYKEHUI, MPUHMMAEMbl no Tabavue 7.5 B 3aBMCMMOCTM OT BMAA U
rNy6uHbI 3a10XKeHUsA GYHOAMEHTOB Z, M.

Tabnuua 7.3

Kosd- BHadveHuda z\ /c /aambna , C (u )
buum- N T f
€HTE

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

anbda 0 0,28 0,47 0,61 0,71 0,85 0,92 0,96 0,99 1,00
m| (0) | (0,38)((0,61)|(0,76)|(0,85)](0,91)(0,94) | (0,96)|(0,99)]|(1,00)

anbda 0 0,30 0,52 0,67 0,80 0,95 1,02 1,03 1,01 1,00
z| (0) | (0,40) | (0,67)(0,85)]|(0,95)|(1,01)|(1,03)|(1,03)|(1,01)](1,00)

anbda 0 0,14 0,26 0,38 0,47 0,61 0,70 0,77 0,85 0,90
el (0)]|(0,21))(0,38)|(0,51)|(0,61)|(0,68)]|(0,74)]|(0,78)]|(0,85)|(0,88)

Tabnuua 7.4
dopma L/B Kosdbdmumente k nmsa onpemesniesmsa T , T , T
coopy-— m z e
XKEeHUSA
B IJIaHe k mnpu z/B k nopu z/B k npm z/B
1 2 3

0,25(0,5 (1,0 |2,0 |0,25|0,5 |1,0 (2,0 (0,25(0,5 |1,0 |2,0

[Ipamo-— 1|0,41|0,67(0,87|0,96|0,17(0,28|0,39(0,47|0,06|0,10(0,17|0,22
yTroJibHas - - ||| |-

0,21(0,38|0,57|0,75|0,09|0,16|0,25|0,34|0,03(0,05(0,09(0,14

2 |(0,33(0,56(0,80(0,93|0,15|0,26]0,37|0,45|0,04|0,08|0,14|0,20

0,17(0,31(0,50|0,68|0,08|0,14|0,23|0,32(0,02(0,04(0,08(0,12

3 |0,32|0,53|0,76(0,91(0,15(0,25(0,36(0,44|0,04]0,08|0,13|0,19

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




>=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
0,14(0,27|0,44|0,62|0,07|0,14|0,22|0,30(0,02(0,04(0,07|0,11
Kpyrnasa - 10,45|0,71(0,89|0,97|0,22(0,32(0,40]|0,45]| - - - -
0,23(0,41|0,62|0,78|0,13]0,20]0,28(0,36
IpuMeuvanua. 1. B umcamMTesie ykKasaHB 3HadeHuMsa KosdpdbuumenTtoB k mns
TeMmneparyp T m T , B 3HaMeHaTeJsle - IOJa TeMIepaType T
m z e
2. Ipu z/B = 0 kosbdbuumenTer kK , kK wm k cruenyerT npuHuMaTh paBHbeMU 0.
1 2 3

Tabnuua 7.5
Bunoel dyHOaMeHTOB Kosdouument k opu z, M
ts
mo 2 |oT 2 mo 6 CB. 6

MaccuBHEE U CBalHBIE C POCTBEPKOM, OHET 0,9 1,0
3aTJIy0OJIeHHEIM B TPYHT
CBaMHEIE C BHCOKMM POCTBepkoM u cOopHele| 0,9 1,0 1,0
IO OINOPHE PAaMHO-CTOEYHOI'O THUIla

7.2.8. PacyeTHble TemnepaTypbl MHOTO/IETHEMEP3/IbIX TPYHTOB OCHOBaHMA 6e3 yyeTa TensoBoro
BAMAHMA COOPYXKEHWUA onpeaensoTca no popmyne

Toze =(To =T ) @pze + Ty, (7.8)

m,z.e

roe obo3HayeHus Te e, yto B dopmyne (7.4).

7.2.9. PacyeTHble TemnepaTypbl FPYHTOB OCHOBAaHWN ¢(YHAAMEHTOB, OXAaXKLAEMbIX CUCTEMOM
BEHTUAUPYEMbIX TPyb, KaHa/loB WAKM nosiocTelt B ¢yHaameHTax (6.3.3), cneayer onpegenAtb U3
COBMECTHOIO TEN/IOTEXHNYECKOTO pacyeTa OCHOBAHWUA U CUCTEMbI OX/TaXKAEHUA, UCXOAA U3 YC/I0BUSA

T, <T,,(7.9)

rae TO - pacyeTHaA cpegHeroaosan tTemnepatypa Ha BepxXxHEN NOBEPXHOCTU MHOTON1IETHEMEP3/10T0

FPYHTa B OCHOBaHUU COOPYHKEHUA, OTBEYaroWaAd MNPOEKTHOMY TMOJIOKEHUIO TpPaHULLbI
OTTanBaHWMA TPYHTOB, BK/1KOYAA rPYHTbI NOACbINKW.
Mpn paBHOMEPHOM PACMONIOXKEHUN OXNAMKAAOLLNX pr6 U KaHanoB non Bcel naowaabto

COOPY}KEHWUA PacyeTHble TeMNepaTypbl rPyHTOB B ero ocHosaHuu T, T, u T, gonyckaetca onpeaenats

Ce30HHOoro

KaK AN COOPYMKEHUW C XOoNoAHbiM noanonbem (7.2.7) npu cpegHem MO MAOWAAN COOPYKEHUs
3HaYeHUM TemnepaTypbl T0 .

PacyeTHble  TemnepaTypbl TPYHTOB  OCHOBaHMW  GYHAAMEHTOB  MPU  MCMNO/Ib30BAaHUM
TepmMmocTabuansaumm rpyHTOB A0MNYCKaeTcA pacCymTbiBaTb YACIEHHBIMW METOAaMU C YH4ETOM U3MEHEHUS
TemnepaTtyp Npu sKCNAyaTaumnm COOPYKEHUA.

7.2.10. Hecywaa cnocobHOCTb OCHOBAaHWA OAWMHOYHOW CBau

F

y MO pesyibTatam MnoJieBbIX

MCNbITaHWUI CBal CTaTUYECKON BAABAMBAIOLLEN HAarpy3Kol onpeaenseTca no popmyne



Fun
F, =7k, (7.10)
Vg

roe k - KoadPUUMEHT, yUnTbIBAIOWMIA Pa3aNYMeE B YCA0BUAX PAabOTbl OMbITHOM U NPOEKTUPYEMbIX
cBall n onpeaenaembln no popmyne

k=F,,/F

ut’

(7.11)

F, o Y F,. - 3HaueHune Hecyuei cNOCOBHOCTU COOTBETCTBEHHO NPOEKTUPYEMOIA 1 OMNbITHOW CBal,

paccymTaHHble no ¢opmyne (7.2) no 3HavyeHusm R n Raf , MPUHMMaeMbIm no Tabamuam MpunoxkeHma B:

ONA NPOEKTUPYEMOM CBaM - MPW pacyeTHbIX TeMMepaTypax FpyHTa, YCTaHAaBAMBAEMbIX COFACHO
yKasaHuam 7.2.3 n 7.2.6, a ANA ONbITHOM CBaW - Npu TemnepaTypax, U3SMePEHHbIX NPU UCNbITAHUUK;

F,, - HOpMaTBHOE 3HaueHWe NpeAesbHO [J/IMTE/IbHOTO COMPOTUBEHNA OCHOBAHUA OMbITHO

CBau CTAaTMYECKOM Harpyske, onpeaesgemoe no AaHHbIM UCMbITaHMA cBau B cooTeTcTBUM ¢ TOCT 5686 ¢
yyetom TpebosaHuii FOCT 20522;
Vg - KO3PPUUMEHT HaAEKHOCTU NO FPYHTY, MPUHUMAEMbIN paBHbim 1,1,

7.2.11. KoNMYeCcTBEHHYIO OLEHKY XapaKTepPUCTUK MEXaHUYECKUX CBOMCTB M HeCyLLen cnocobHoCTU
OCHOBaHMI CBali B MHOTOJIETHEMEP3/1bIX TPYHTaX NO AAHHbIM CTaTUYECKOrO 30HAMPOBaHMA NPOBOAAT Ha
OCHOBE 3MMUPUYECKUX WKW  MONYSIMMUPUYECKUX 3aBUCMMOCTEN (Tabauu), ycTaHaBAMBaEeMbIX B
pesynbTate KoppenAuMOHHO-PerpPecCMOHHONO aHanM3a AaHHbIX MapannefbHbIX MCMbITAHUIA TPYHTOB
npambimm metogamm, cornacHo NOCT 12248 n FTOCT 5686, 1 meTog0M CTAaTUYECKOrO 30HAMPOBAHMUA.

7.2.12. Hecywyto cnocobHOCTb OCHOBaHMA crosibyatoro  ¢yHAaMeHTa, HarpyXeHHoro
BHELEHTPEHHO CXKMMaIOLLLEW HArpy3Kow, AONYyCKaeTcs onpeaensatb B COOTBETCTBUM ¢ TpeboBaHuamu Cll
22.13330. Mpu 3TOM 3KCLEHTPUCUTETbI MPUIOKEHMA PABHOLENCTBYIOWEN BCEX HArpy3oK Ha ypoBHe
nogowsbl pyHAAMEHTA cnenyeT onpeaensTb C y4eTOM CMEpP3aHuMa rpyHTa ¢ HOKOBON MOBEPXHOCTbIO
HUKHel cTyneHn dyHaameHTa no dopmynam

e, =(M,—M, )/ F;(7.12)
& =(M,—M, )/F,(7.13)

roe €, n €, - COOTBETCTBEHHO 3KCLEHTPUCUTETbI MPUIOXKEHNA PaBHOAENCTBYIOLLEN BCeX Harpy3oK
OTHOCUTE/IbHO OCeN NPAMOYrO/IbHOM NogoLWwBbl GyHAAMEHTa CO CTOPOHamM a u b, m;
M, n M, - MOMeHTbI BHELLHUX CU/1 OT PACYETHBIX HarPy30K OTHOCUTENBHO TeX e ocelt, KH X m;

F - pacyeTHasa BepTMKaibHas Harpyska, KH, OT coopyXeHus Ha OCHOBaHMe, BKAOYana BecC
dyHAameHTa M rpyHTa, NIeXKallero Ha ero yctynax;

M

CMEpP3aHUsA MHOFO/IETHEMEP3/IONO TPYHTa C HOKOBbIMU MOBEPXHOCTAMMU HUNKHEW CTyneHu dyHAameHTa
BbICOTOM hp 1 BbluMCseMan no dopmyne

af - 4aCTb MOMEHTa BHELWHUX CUA, KH X m, BOCNPUHMMaeMaAa KacCaTte/ibHbiIMU CUNaMU

M, =77.Rgh,ab, (7.14)

roe y, n y, - obosHayeHua Te xe, uto B popmyne (7.2);
R,; - pacyeTHOe cOnpoTMBAEHUE MEP3/10ro rPyHTa cABUrY, Kla, npuHumaemoe no 7.2.3.
MpY 3KCLEeHTPUCUTETE HArpy3KM OTHOCUTENbHO OAHOM ocu dyHAameHTa (eb :0) Aonyckaetca

M, KH x m, onpegenate no popmyne



M, =r7.Rsh.a(b+0,5a), (7.15)

rge a - CTopoHa noaowsbl GyHAAMeEHTa, NapanienbHasa NJAOCKOCTU AeNCTBUA MOMEHTA, M.

7.2.13. PacuyeT cBaliHbiXx GYHOAAMEHTOB Ha AeWCTBME TFOPU3OHTANbHbLIX HarpysoKk (cun wn/unm
MOMEHTOB) W BO34eNCTBUIA (TeMnepaTypHOro pacliMpeHus PocTBEpKa U np.), cneayeTt npousBoamuTb C
YY4ETOM MHKEHEPHO-FEOKPMOAOTUYECKMX YCNOBUN U3 YCIOBUA COBMECTHOM paboTbl CBald U FPYHTOBOTO
OCHOBaHMA C UCMOJIb30BAHNEM aNPOBMPOBAHHbIX FEOTEXHMYECKUX NPOrpamm. PacyeTHas cxema A01KHa
oTBeyaTb TpebosaHuMam 7.1.2 CI 24.13330. MeToauKa pacdeTa [JO/KHA Y4UTbIBaTb BAUSIHUE
NPOAOAbHOM CU/bI Ha U3TMD, a TaKKe NonepeyHbix cua n gedbopmaumin Ha NPOAObHOE CKaTue CTBO/a
cBau.

B3saumogerictBue cBau ¢ rpyHToM (Mo OGOKOBOM MOBEPXHOCTM M HUMKHEMY TopLy) AOMNycKaeTcs
YUYUTbIBATb C MOMOLLbIO HE/NIMHEMHbIX KOHTAKTHbIX 3/1IeMEHTOB (KOHTaKTHOW Mmogenu). Mpu manbix
(ynpyrux, nuHenHbix) gedopmaumax MKecTKOCTb KOHTAKTHOIO 3/1eMeHTa [AOJIKHA COOTBETCTBOBATb
CTaHAAPTHbIM AePOPMaLMOHHBIM XapaKTepUCTUKaM TpyHTa (Moaynb gedopmaunii, KosdboduuMeHT
MyaccoHa). MpoyHOCTb M nnacTuyeckme Aedopmaupmmn rpyHTa (KOHTAKTHbIX 3/71eMeHTOB Yy 6GOKoBOM
NMOBEPXHOCTM CBauM W MNOA, €e HWKHUM TOPLOM) cneayeT pPaccyMTbiBaTb C MPUMEHEHMEM YC/NOBUA
npegenbHoro pasHosecua KysnoHa-Mopa. Mpu pacyeTte cBalHbIX FPYMM XapaKTEPUCTUKM KOHTAKTHbIX
3IeMeHTOB CneayeT onpeaenaTb C y4eTOM B3aMMOBAUAHNA MeXKAY CBaAMU Yepes FPyHT.

Ona pacyeTtoB cBaliHbiXx GYHOAMEHTOB COOpPY)KEHMW |l ypOBHA OTBETCTBEHHOCTM [AOMyCKaeTca
NPUMeHeHME NIMHENHbBIX KOHTAKTHbIX 391IEMEHTOB MPW YCNOBUWN NPOBEAEHMNA pacyeTa No NpuaoxeHuwo
CM 24.13330, ¢ y4eTOM UHXKEHEPHO-TEOKPMOIOTUYECKUX YCNOBUIA cornacHo Mpunoxkenuto XK.

7.2.14. Pacyetr QYyHAAMEHTOB, BOCMPUHUMAIOWMX 3HAYMTE/IbHbIE TOPU3OHTANbHbIE YCUANSA,
cnenyet NPou3BOANTb Ha NJIOCKUI cABUT B COOTBETCTBUM ¢ TpebosaHmamu CM 22.13330.

7.2.15. PacyeT OCHOBaHMWI MO BTOpPOW rpynne npeaesbHbiXx coctosHMIA (no pedopmaumam)
NPOM3BOAMUTCA UCXOAA U3 YCNOBUA

s, <s,,(7.16)

rae Sf = AEd)OpMaLI,MFl NNaCTM4YHO-MeP3/10fo OCHOBAHUA NoL, Harpy3|<oi/'| OT COOpYyXXeHuA,

onpeaensaemas CornacHo ykasanmam 7.2.16 u 7.2.17;

Su - npeaenbHoO Aonyctnman Aed)OpMaLl,Mﬂ OCHOBAHMA COOPYXEeHUA 3a paCLIETHbIﬁ CPOK ero

sKcnayataumm, onpeaensaetca cornacHo Cl 22.13330.

7.2.16. Ocafikn ocHOBaHMI GYHOAMEHTOB, BO3BOAMMbBIX HA MIAaCTUMHO-MEP3/bIX TPYHTaX, cneayet
onpeaenaTb:

a) ana cronbyaTbix GYyHAAMEHTOB - B COOTBETCTBMM C YyKasaHuamu CM 22.13330, npumeHnas
pacyeTHylO CXemy B BUAE JIMHENHO-JedOPMUPYEMOrO  MOAYNPOCTPAHCTBA  WAW  JIMHEMHO-
AedopMmnpyemMoro cnos KOHEYHOM TO/ILLMHbI C YH4ETOM YKa3aHui 7.2.17;

6) AN OAMHOYHbIX CBAaMHbIX YHAAMEHTOB - MO AAHHbIM NOEBbIX UCMbITAHWUIA CBAl CTaTUYECKOW
BAAB/NMBAIOLLIEN HarpysKkoW, a AnA KycTOB MAM TFPynn cBal - cornacHo ykasaHuam CM 24.13330 ¢
MCNONIb30BAaHMEM PACYETHBIX CXEM, OCHOBAHHbIX HAa MOZENWN TFpyHTa KaK AuHelHo-gedopmupyemoit
cpegpbl.

PacuetHble AedopmaLMOHHbIE XaPaAKTEPUCTUKM NAACTUYHO-MEpP3AblX FPyHTOB (KoadduumeHT
CKMMaeMoCTn O, uau moaynb aedopmaumn E; ) cnegyet npuHumate no AaHHbIM KOMMPECCUOHHBIX

ncnbiTaHUit B cooTBeTcTBMM ¢ FOCT 24586 Npu pacyeTHOM TemnepaType rpyHTa, yCTaHaB/AMBaeMon no
dopmyne (7.8).

7.2.17. OcafikKv OCHOBAHMM, CNOKEHHbIX CUbHONBAUCTLIMU TPYHTAMW U NOA3EMHLIMW bAAMM, a
TaKXKe B C/yyasx 3arpy:keHus GyHLAMEHTOB NpW TemnepaType rpPyHTOB OCHOBAHMWA Bbile PaCyYeTHbIX
3HaYeHW, NPUHATBLIX 415 YCTaHOBUBLLErOCA 3KCN/yaTaLMOHHOTo pexnma (7.2.5), cnegyet onpenensts ¢
y4yeToMm M3MeHeHUs AePpOPMaLMOHHBIX XapaKTEePUCTUK FPYHTOB B 3aBUCMMOCTM OT TemnepaTypbl M
BPEMEHM, a TaKKe Pa3BUTUA NAACTUYECKNX AedopMaunii Nbaa, COrNacHo yKasaHuam 8.8 1 MpunoxkeHus
n.
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7.3. PacyeT ocHOBaHM 1 GyHZAMEHTOB NPU MCMOIb30BAHNK
MHOro/IeTHeMepP3/bIX FPYHTOB Mo nNpuHumny i

7.3.1. PacyeT ocHOBaHWI U GpyHAAMEHTOB MO NEPBOW rpynne npeaenbHbIX COCTOSHMI (Mo HecyLuel
CNOCOBHOCTM) HaANEKUT NPOU3BOAUTL B COOTBETCTBUM C TpebosaHuamu CM 22.13330, ans cBaiHbIX
$yHAAMEHTOB - B cooTBeTCTBUM C TpebosaHuamu CIM 24.13330, c yueTom yKasaHuin 7.3.15 - 7.3.17.

MpumeyaHue. PacyeTHble CONPOTUBAEHUA OTTAABLUMX UAM OTTanBatOLWMX FPYHTOB BAO/Ib BOKOBOW
NMOBEPXHOCTU cBai, npuHMmaemble no CI  24.13330, cneayetr 6paTtb C MOHMKAOWMMMK
KO3pdULMEHTAMM, MPUHUMAEMbBIMW COTNACHO NpuMmeYdaHuio 2 (7.2.2).

7.3.2. PacyeT oCHOBAHW MO BTOPOM rpynne npeaesbHblX COCTOAHUI (no aedopmaumsam) cneayet
Npou3BOAMTb, KaK NPaBWIO, C Y4eTOM COBMECTHOW pPaboTbl OCHOBaHWA W COOPY)KeHuA. Pacuer
OCHOBaHWI No gedopmaumsam 6e3 yyeTa COBMECTHOM PaboTbl OCHOBAHWUA U COOPYKEHWUA AOMNYCKAeTCs
BbINONHATL B CNy4Yasx, npeaycmoTpeHHbix CMN 22.13330, a TakXKe 415 Bbibopa NpUHLMNA UCMO/Ib30BaHKS
MHOTO/IETHEMEP3/IbIX FPYHTOB B KQYeCTBE OCHOBaHUI U HEOBXOAMMbIX MEPONPUATUN ANA YMEHbLUEHUA
Aedbopmaumini OCHOBaHMA.

7.3.3. PacyeTbl OTTaMBaloWMX OCHOBaHMM No pedopmaumam HeobXoAMMO NPOU3BOAUTL B
npegenax pacyeTHoM rnybuHbl OTTaMBaAHWMA FPYHTOB B OCHOBAHWWM COOPYXKEHMA 33 334aHHbIN CPOK ero
aKcnyatauum I, ¢ yuetom passuTMA 30HbI OTTaMBaHMA BO BPEMEHM.

PacuyeTHyto rnybuHy OTTaMBaHMA TPYHTOB B OCHOBaHWW COOPYXEHUA cnedyeT onpeaenatb Ha
OCHOBAHWMM pacyeTa TEenJIoBOro B3aMMOLENCTBUA COOPYXKEHUA C MHOTFOJIeTHEMEP3/IbIM TPYHTOM C
y4yeTom GopMbl, PasmMepoB M TEMJIOBOrO PEXMMA COOPYKEHMA, Temnepatypbl U Tennopu3nyeckux
CBOMCTB rPYHTOB OCHOBAHMA.

Ona npoctbix No ¢opme COOPYKEHUN C PAaBHOMEPHOM MO njowaan TemnepaTypon, B TOM Yncie
ONA  3arnybneHHbIX COOPY)KEHWI, pacyeTHylo r1ybuHYy OTTaMBaHMUA TPYHTOB B WX OCHOBaHuM H
OOnycKaeTca onpenenats no Mpunoxkenuto K.

7.3.4. PacyeT ocHoBaHuit no gedpopmaumam 6e3 yyeta coBMecTHON paboTbl OTTaMBAtOLLErO
OCHOBAHWA U COOPYKEHUA HAANEKUT MPOU3BOAUTL UCXOAA U3 YCIOBUA

s<s,,(7.17)

rge s - oCagKka OCHOBaHUA dDYH,Cl,aMEHTOB (COBMECTHaﬂ p,ed)opmau,mn OCHOBaAHMA U COOpYHKeHUA
npu OTTanMBaHUKN TPYHTOB B Mpouecce sKCnayataunnm COOpyXeHuAa nona BO3A€V1CTBM€M cobcTBeHHOro
BeCa rpyHTa u AOI’IO/’IHMTEJ’IbHOﬁ Harpyskum ot COOpy*XeHunA B npeaenax pacquHoﬁ F/'Iy6MHbI OTTanBaHUA
H);

S, - MpefenbHOe 3HayeHWe OcCaJKu OCHOBaHMA ¢yHAameHTa (COBMeCTHON AedopmaLimm

OCHOBaHMA N COOPYKEHMA), ycTaHaBAMBaemoe cornacHo C 22.13330, a ana moctos - CMN 35.13330.
7.3.5. PacueT ocHoBaHWi W ¢yHOAMEHTOB No AedopMaumsaMm C Y4ETOM COBMECTHON paboThbl
OCHOBaHMA N COOPYKEHMUA CnenyeT NPoOU3BOAUTL NCXOAA U3 YCOBUA

F
F,<—9,(7.18)

Cj/n

rae Ff - pacyeTHble yCunnnAa, BO3HUKaAOWMKME B 3/1EMEHTAX KOHCprKLI,Mﬁ COoopyXeHna npu
HepaBHOMEPHbIX OCaAKaX OTTanBatoLWero oCHOBaHuA,
Ffd - npegenbHble 3HaA4YeHUA CONpPOTUBAEHUA I/1EMEHTOB KOHCTPYKUUU  COOPYHKEHUA,

paccunTbiBaeMble N0 HOPMAM MPOEKTUPOBAHUA COOTBETCTBYIOLLMX KOHCTPYKLMIA;

V. - KO3OPULMEHT ycnoBuit paboTbl cUCTEMbI "OCHOBaHME-COOPYKEHMUE", MPUHMMAEMbIN PaBHbIM
1,25;

7, - KO3OPUUMEHT HAAEKHOCTM NO HAa3HAYEHUIO COOPYXKEHWA, MPUHMMaEMbI paBHbIM 1,2, 0,95 1



0,9 cooTBeTCTBEHHO A1 coopyKeHuit |, Il u |Il ypoBHe OTBETCTBEHHOCTU.

PacueT ycmamin B anemeHTax YHOAAMEHTHbIX KOHCTPYKUMIN WU pPeaKTUBHbLIX AABAEHUIA FPYHTOB
cnepyeT BbINOAHATb, KaK NPaBWUIO, YNCAEHHBIMM METOAAMM Ha OCHOBAHWW YPAaBHEHUA CTPOUTENBbHOM
MEXaHMKM C y4ETOM 3aBUCMMOCTEN PEaKTUBHbIX 4ABAEHUA OT HEPAaBHOMEPHbIX 0CaA0K OCHOBaHMA. Mpu
3TOM OTTaMBaIOLLEE OCHOBAHWE [AOMYCKAETCA PacCMaTpPMBaATb Kak JIMHeWHO-gedopmMmupyembliii ciom
KOHEYHOM TOAWMHbI. JlonyckaeTcA MPUMEHATb ApYyrMe pacyeTHble CXemMbl, B TOM 4ucne ¢
NCNOJIb30BaHNEM BEPOATHOCTHbIX METOA0B pacyeTa, YUYMTbIBAKOLMX CTAaTUCTUYECKYID HEOAHOPOAHOCTb
ocHoBaHuA. [Mpn pacuyeTe OCHOBaHWUN M GyHAAMEHTOB No Aedopmaumam cpefHee OaB/eHUE Ha
OCHOBaHMe nog nofowsol GpyHAAMeHTa OT OCHOBHOIO COYETaHMA Harpy3oK He AO0/IKHO NpeBbIWaTb
pacyeTHOro aasneHua Ha ocHoBaHuWe R, onpeaensaemoro B cootsetcTBmmM co CIM22.13330 no pacyeTHbIM
XapaKTepUCTMKam OTTanBatoWMX rPyHTOB.

7.3.6. OcagKy oOTTauBaloWero B Mpouecce 3KCrnayaTauMm COOPY)KEHMA OCHOBAHWA cneayet
onpegenats no dopmyne

S=5y,+5,,(7.19)

roe Sy - COCTaBAAOWAA OCaflkM OCHOBaHMA, obycnoBneHHaa AeiicTBnem cobCTBEHHOro Beca
OTTaMBalOLLEro rpyHTa, onpeaensemas no ykasaHuam 7.3.7;

Sp - COCTaBNAKOWaA 0CagKn OCHOBaHuA, 06yCJ'IOBI'I€HHaﬂ OONO/THUTENIbHBbIM OaB/1€HNEM Ha FpyHT

OT AeNCTBMA BECa COOPYKEHMUSA, onpeaenaemas no ykasaHmsam 7.3.9.
7.3.7. CocTaBnAoLLYIO OCaZlKM OCHOBaHMA S, , M, HAA/1eXUT onpeaenaTtb no popmyne

n

Sth = Z(Ah,i B mth,iUzg,i)hi »(7.20)

i=1

rAe N - YNC/10 BblAENEHHbIX MPU pacyeTe CNOEB rPyHTa;
-1
Api m My ; - Ko3GdUUMEHT OTTanBaHWA, AONN eAMHULbI, U KOIdPULMEHT cxumaemocTy, Klla™,
i-ro CNoA OTTaMBaIOLLErO FPYHTA, NPMHUMAEMbIE MO SKCMEPUMEHTaNbHbIM AAHHBIM COMACHO YKa3aHMAM
7.3.8;

O - BEPTUKaNbHOE HanpAaxeHune oT cobCTBEHHOTO Beca FPYHTa B cepeaunHe i-ro cnosa FPYHTa,

29,i
KMa, onpegenAaemoe pacyetom Aana I'}'Iy5VIHbI Zi OT YpPOBHA NNAHNPOBOYHbLIX OTMETOK C Y4YETOM
B3BellnBaoLwero AeVICTBMH BOAbl;

hi - TO/ILWMHA i-ro CNoA oTTanBatoLw,ero FPYHTa, M.

MpumeyvaHue. B3gelwwnsarwuiee AEVICTBMG BO4bl NMph onpegeneHnun Sth cneayer ydutbiBaTb ONA

BOAOMNPOHMLAEMbIX FPYHTOB, 3a/ieralolmMX HUMKe PaCYeTHOro YPOBHA MOA3EMHbIX BOZ, HO Bbllle
Bogoynopa.

7.3.8. KoadpduumeHTbl oTTamBaHma A, U CKUMAEMOCTU OTTaMBAIOLLETO PYHTA Oy HAANEKNT
yCTaHaB/MBaTb, KaK MNpaBu/o, NO pe3yabTaTaM MO/IEBbIX MCNbITAHUA MEP3/bIX [PYHTOB ropAYMM
wramnom no metoguke FOCT 20276. Ecnm 3HauyeHua A, v M, nonyyeHbl Mo JaHHbIM 1abOPaTOPHbIX
UCMbITAHWIM FPYHTOB, TO UX PacyeTHbIe 3HAYeHUA NPU onpeaeNeHNn 0CafoK OTTanBaloLEero 0OCHOBaHMA
cnefyeT yMHOKaTb Ha nonpasoyHbiit koapduumeHt K, =1+ Al rae Al; - pasHocTb mekay cymmapHoi

NbAUCTOCTbIO i-r0 C€NoA FTPyHTa U NbgUCTOCTbO WUCMbITAHHOIO 06paau,a, B3ATOr0 M3 3TOro CnNoA.
,ﬂ,OI'IyCKBETC’FI BBOOUTb NOMNPaBKM 3a HENOJIHOE CMbIKaHME MaKponop wu Ha6yxaHme OTTamBatloulero
FPYHTA, €C/IM 3TO NOATBEPKAOEHO IKCNEPUMEHTA/IbHbIMU OAHHbIMW.

7.3.9. CoCTaB/isAIOWYIO OCAfiKM OCHOBAHWA S,, M, MpU PacyeTHON Cxeme B BUAE JIMHENHO-

AedopMUPYEMOro CNoA KOHEUYHOM TO/IWMHBI CAeayeT onpeaenats no gopmyne



Sp = pObkthth,iky,i (ki - ki—l) ,(7.21)
i1

rae pO - AONO/NTHNUTE/IbHOE BEPTUKAJZIbHOE AaBN1EeHNE Ha OCHOBaHUE NOA FIO,CI,OLLIBOVI d)YH,CI,aMeHTa,

KMa;
b - wnpnHa nogowebl byHAaMeEHTa, M;
kh - bespasmepHbii KoaddUUMEHT, onpegensembln no Tabavue 7.6 B 3aBUCMMOCTM OT

OTHOLWEHNA Z/b, rae z - pacCtoAaHMe OT No4oLBbl d)yHAaMEHTa Ao HUXKHEN rPaHnLbl 30Hbl OTTanBaHUA
NN KPOBIN HENPOCAA04YHOIO NPU OTTaUBaHUU TPYHTA, M,

. -1

My, ; - KOIGOULMEHT CHUMAEMOCTH i-TO CNOSA TPYHTA, klla™;

K,
paccTosiHMe OT NoAoLWBbl PYHAAMEHTA 40 CEpPeAMHDI i-ro C10A FPYHTa, M;

K, n K, - KoadduumeHTbl, onpesensemble no Tabauue 7.7 B 3aBMCMMOCTM OT OTHOWEHUI a/b,

- KoadpduumeHT, onpeaensemblit Nno Tabauue 7.6 B 3aBUCMMOCTM OT oTHowweHus z/b, rae z -

z,/b vz /b, rpe z; v 7, , - paccTosHne oT NoAowWBbI GyHAAMEHTA COOTBETCTBEHHO A0 NOAOLIBLI U

KPOB/IM i-r0 CNOA FPyHTa, M.

MpumeuyaHue. PacuyeT pasBUTMA OCaJOK OTTaMBalOWEro OCHOBaHMA BO BpemeHu cneayet
NPoOu3BOAMTL MO  CKOPOCTM  MPOTaMBaHUA  TPYHTOB  MOJ  COOPYMKEHUeM, orpeaensiemoi
TENNOTEXHNYECKMM PACYETOM.

Tabnunua 7.6
z/b k Kosdouument k OJi9 TPYHTOB
h Mo, 1
KPYIIHO— ecyaHbIX CYTJINHKOB TJIMH
OBOJIOMOUHEBIX u cyrneceun
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 i, 15 1,31 1,35 1,45 1,96
1,5 - 3,5 1,10 1,29 1,35 1,52 2,15
3,5 -5,0 1,05 1,29 1,35 1,53 2,22
5,0 1,00 1,28 1,35 1,54 2,28
Tabnuua 7.7
z/b Kosbdbuumenr k npu a/b
1 1,4 1,8 2,4 3,2 5 10
0 0 0 0 0 0 0 0
0,2 0,100 0,100 0,100 0,100 0,100 0,100 0,104
0,4 0,200 0,200 0,200 0,200 0,200 0,200 0,208
0,6 0,299 0,300 0,300 0,300 0,300 0,300 0,311
0,8 0,380 0,394 0,397 0,397 0,397 0,397 0,412
1,0 0,446 0,472 0,482 0,486 0,486 0,486 0,511
1,2 0,449 0,538 0,556 0,565 0,567 0,567 0,605
1,4 0,542 0,592 0,618 0,635 0,640 0,640 0,687
1,6 0,577 0,637 0,671 0,696 0,707 0,709 0,763
1,8 0,606 0,676 0,717 0,750 0,768 0,772 0,831




2,0 0,630 0,708 0,756 0,796 0,820 0,830 0,892
2,5 0,676 0,769 0,832 0,889 0,928 0,952 1,020
3,0 0,708 0,814 0,887 0,958 1,011 1,056 1,138
3,5 0,732 0,846 0,927 1,016 1,123 1,131 1,230
4,0 0,751 0,872 0,960 1,051 1,128 1,205 1,316
6,0 0,794 0,933 1,037 1,151 1,257 1,384 1,550
10,0 0,830 0,983 1,100 1,236 1,365 1,547 1,696
16,0 0,850 1,011 1,137 1,284 1,430 1,645 2,095
20,0 0,857 1,021 1,149 1,300 1,451 1,679 2,236

7.3.10. OcagKy OCHOBaHWA s NpW NpeaBapuTeIbHOM OTTauBaHUU UKW 3aMeEHE NbAUCTbIX FPYHTOB
00 rNybuHbI hb n ANA yMmeHblleHna aedopmaumini ocHoBaHuA (6.4.2), a TaKkKe B Cydvasx, Koraa cnou

CE30HHOIo0 MPOMEP3AHUA-OTTAMBAHMUA He C/IMBAETCA C MHOMOJIETHEMEP3/bIM FPYHTOM, caeayet
onpegenatb no ¢opmyne

S=S, 4 S, (7.22)

p.th

roe S - 0CaaKa ynanoTHeEHUA npegBapuUTe/sIbHO OTTAaAHHOINO, 3aMEHEHHOIO UM eCTeCTBEHHOTO

p.th
HEMEP3/0ro C/I0A FPYHTa TOJILLMHOWN hb’th nog BO34ENCTBMEM BeCa COOPYXKEHWA, onpenensemas B
cooTtBeTtcTBum co CI 22.13330;

S,y - AOMNONHWTE/NbHAA OCafKa OCHOBAaHMA MpW OTTaMBaHUM MHOTOJIETHEMEP3/IbIX TPYHTOB B
npouecce 3KcnayaTalUMW COOPYXeHus, onpeaensdemas no ¢dopmyne (7.20) ans wnHTepsana rnybuH
dy, —hyy, rae dy - pacuetHaa rny6uHa OTTauBaHMA PYHTa, CYMTas OT YPOBHA MNAHMPOBKM MOA

34aHMEM, YCTaHaB/IMBAaEMAA TENNOTEXHMYECKMM pacdeTom no MpuaoxkeHunto K.
Fny6MHy npeaBapuUTesibHOro OTTaunBaHMUA WUAWN  3aMeHbl TPYHTOB OCHOBaHWUA hb,th cnepyer

YCTaHaB/IMBaATb NcxoaAa n3 ycnosuma

S, +Sy <8, (7.23)

p.th ad —

rae Su - npeaenbHO Aonyctumaa gnAa gaHHOrNro CoOopyXeHunAa oCaaKka OCHOBaHUA, NPUHNMaemMana Nno

7.3.4.

7.3.11. KpeH ¢yHOameHTa i Ha OTTaMBAlOLWLEM OCHOBAHWW, BbI3BaHHbLIA BHELLEHTPEHHbIMK
Harpyskamu, HepaBHOMEPHbIM OTTaMBaHWEM U HEOAHOPOAHOCTLIO FPYHTOB, @ TaKKe BAUAHWEM B1U3KO
pacnonosKeHHbIX GyHAAMEHTOB, caeayeT onpeaenatb no dopmyne

i=(s,—s,)/b,(7.24)

rae S, u S, - ocagka Kpaes GyHAaMeHTa;

b - pasamep ¢yHOaMeEHTa B HanpaBAeHUM KpeHa.

7.3.12. PacuyeT rMbKuMX NEeHTOYHbIX PYHOAMEHTOB Ha OTTAMBAlOLMX B MPOLLECCe 3KCMyaTaumm
COOPY}KEHUA FPYHTaX HaLNEeXUT NPOM3BOANUTb C YYETOM MEPEMEHHOWN No AAuHe GyHOAMEHTa OCaaKu
OCHOBaHWA, 0OYCNOBNEHHON HepaBHOMEPHbIM OTTaMBAHMEM T[PYHTOB MoOA, coopy:KeHuem. [pu
onpefeneHNN PeakTUBHbIX AABAEHUIA OTTaMBalOLWLEro rPyHTa Ha nogowsy ¢yHAAMEHTa [O0MycKaeTcA
paccmMaTpuBaTb OTTAaMBAOWMI TPYHT KaK /MHeNHOo-aAedbopMUpyemoe OCHOBaHME, XapakTepusyemoe
nepemeHHbIM Mo ganHe dyHAAMeHTa KO3GOULIMEHTOM NOCTENN.

7.3.13. OcagKy s cBaHbIXx GYyHOAMEHTOB M3 BUCAYMX CBal, MOTPY)KEHHbIX B MpeaBapuTesibHO
OTTasHHbIE TPYHTbI, B TOM YMC/IEe NPU UX JIOKAZIbHOM OTTamBaHuK (6.4.3), cneayeT onpeaenaTb Kak gas
ycnoBHoro ¢oyHAameHTa, rpaHuLbl KOToporo npuHumatotca cornacHo CM 24.13330. Mpwu aTtom cneayet
YUYUTbIBAaTb BO3MOXKHOCTb MPOABJAEHUA OTPULIATENbHbLIX (HEraTUBHbIX) CUA TPEHWA MO NepumeTpy
YCNOBHOro ¢yHAAMeHTa WAW NO MNOBEPXHOCTM OTAEeNbHbIX cBai (7.3.16), a TakKe BO3gencTBME
rOPU30HTaNbHbIX YCUANI Ha PyHAAMEHTbI B eprudepuiiHbIX YAacTAX 30Hbl OTTAUBAHUA.



7.3.14. PacyeT cBal-CTOEK MO HecyLel cnocobHOCTM MPM ONUPaHUK UX Ha CKaNbHble UAW apyrue
Ma/ioCKMMaemble NPU OTTamBaHMU FPYHTbI CiedyeT NPoM3BOAMTbL UCXOAA U3 YCNOBUSA

F
F<—t—yF.,(7.25
k

rae F - pacyeTHas Harpyska Ha cBato, KH;
F, - Hecywaa cnocobHOCTb OCHOBaHWA OAMHOYHOW cBau, KH, onpegensemas no yKasaHMAM
7.3.15;

Vi - KO3OOULMEHT HaAEKHOCTU, NPUHMMAEMbIN B COOTBETCTBMM C yKasaHuamm CI 24.13330 B
3aBUCUMOCTU OT BMAA COOPYKEHMUA, KOHCTPYKUMM GYHAAMEHTOB M MPUHATOro cnocoba onpeneneHus
HecyLLel cnocobHoCTM cBait;

Vo - KoapduumeHT ycnosuit paboTtbl rpyHTa No 6OKOBOM MOBEPXHOCTM CBal B npenenax 30HbI

OTTamBaHuA, onpeaensiemblid Mo OMbITHbIM AAHHbIM C YYETOM CMOCOBOB MOrpysKeHWa cBai; B 3anac
HafEeKHOCTU [0MNYyCKaeTca NPUHUMATb: }/p:l,l - 4nAa 3abuBHbIX U 6YpO3abUBHbIX; ;/p=1 ans

BypoHabuBHbIX 1 6YPOONYCKHbIX CBAil C LLEMEHTHO-MECYaHbIM 3anoHUTENeM NasyX n =0,9 - ans

6ypOOI'IYCKHbIX CBali C NblNeBATO-T/IMHUCTbIM 3aMONHUTENEM nasyx;

Fneg - oTpuuaTenbHan (HeratuBHas) cuna TpeHus, KH, onpeaensemas no ykasaHuam 7.3.16.

7.3.15. Hecywyto cnocobHOCTb OCHOBAHWS CBaU-CTOMKM Fu,
dbopmynam gna 3aleMEHHbIX CBAM-CTOEK, 3a4eflaHHbIX B HEBbIBETPE/bI CKaNbHbIA (6e3 cnabbix

NpPoCNoeK) rpyHT He meHee Yem Ha 0,5 m

KH, cneayer onpepenAatb no

F,=(R.,Al7,)(1+0,4l,/d,); (7.26)

ANnAa He3alweMNeHHbIX CBal-CTOEK

R, A
F =—2" (7.27)
g

rae ch - HOPMATUBHOE 3Ha4YeHWne BPeEMEHHOIo COMpoTUBNAEHUNA TPYHTA NOoA HWXHUM KOHLOM

CBan OAHOOCHOMY CXaTUIO B OTTasaBLIEM BOAOHAChILWEHHOM COCTOAHMM, KI1a;

A - naowagb OMMPaHMA CBauW Ha FPYHT, M2, NPUHNMaemaa AONA He3aweM/1eHHbIX CBal-CTOeK
CN/OWHOr0 CEeYEeHMA WAN NOJbIX, HUMKHWUMA KOHeLl, KOTOpbIX 3anoJIHEH B Npegenax BbICOTbl TpexX
ANaMEeTpOoB 6eTOHOM, paBHOﬁ naowagn nonepevyHoOro ce4eHmA 6FJYTTO; ANnA 3aleMneHHbIX CBal-CTOEK -
naowaan nonepevyHoro cevyeHma HUMKHEN YacTu (3a60ﬂ) CKBaXXWHbI;

Vg - KOIGOUUMEHT HAAEKHOCTM MO TPYHTY, MPUHUMAEMbIN: AN1A He3aLeMIEeHHbIX CBali-CTOeK

pasHbiMm 1,0, oA 3awemneHHbix - 1,4;
|d 7] dr - COOTBETCTBEHHO rNybMHa 3a4e/KN CBau B CKa/bHbIM FPYHT N Hanbonbliee nonepeyHoe
ceyeHue 3a1eN1aHHOM YacTu CBan, M.

3HayeHue dakTopa 3arnybnenna 140, 49 npvHMMaeTcs He 6onee 3.
dr
[NnA OKOHYaTe/IbHbIX PAcYeTOB OCHOBAHWI COOPYXKEHWM, a TaKXKe OCHOBAHWM, C/OMKEHHbIX
BbIBETPE/IbIMMK, Pa3MArYaeMbiMM, CO CNAabbIMM  NPOC/OMKAaMM  CKAJIbHbIMW  TPYHTAMW, HECyLyto

cnocobHocTb cBan-cToikn F, cnesyeT npuHMmath no pesynbTaTam McCnbiTaHUin CBail CTAaTUYECKOM

HarpysKoi.
7.3.16. OtpuuatenbHas (HeraTMBHAaA) cuNa TPeHWAa OTTaMBalOWEro rpyHTa no 6oKoBow
NoBEpPXHOCTM CBauU



Fe =U, D, Tl (7.28)
i=1

rae U, - nepumeTp nornepeyHoro ceYeHmns ceaun, m;

f.. - oTpuuaTenbHoe TpeHWe i-ro CNos OTTaMBAIOWEro rPyHTa Mo GOKOBOM MOBEPXHOCTU CBaM,

KMa, onpegenaemoe no onbiTHbIM AaHHbIM; AONYCKAETCA NPUHUMATb PaCYETHbIE 3HAYE€HUA fni no CI

24.13330;

hi - TOAWMHA i-ro cnoa oTTansatoLw,ero FPyHTAa.

7.3.17. PacyeT KOHCTPYKUMWA CBalHbIX GYHAAMEHTOB C/leAyeT BbIMOJHATb B COOTBETCTBUM C
yKasaHuammn CI 24.13330 ¢ y4eTOM WHMKEHEPHO-TEOKPUONOTMYECKUX YCNOBUIA. PacyeT cBail no
NPOYHOCTU M aedopmMaumam maTepuana MOXKET BbIMNOAHATLCA MO pekomeHpaumam Mpunoxkenna K, ¢
Y4eTOM OTpMLaTENbHbIX (HEraTUBHbIX) CU/1 TPEHMA OTTanBaloLLEro rpyHTa No GOKOBOW NOBEPXHOCTM CBan

Fneg, onpegensemblx no 7.3.16, U ycuAuit B CBasX OT FOPM3OHTa/IbHLIX HArpysoK M BO3A4ENCTBUM,

onpeaeneHHbIX cornacHo 7.2.13.

7.4. PacyeT OCHOBaHWUI U GYHAAMEHTOB NO YCTOMYNBOCTHU
M NPOYHOCTM HA BO3AENCTBME CUN MOPO3HOIO NyYeHUn

7.4.1. PacyeT OCHOBAHWN U PyHAAMEHTOB MO YCTOMYMBOCTM M MPOYHOCTM HA BO3LENCTBUE CUN
MOPO3HOI0 NyYeHUA rPYHTOB CaefyeT NPOM3BOAUTL KaK A1A YCOBUIA SKCMyaTaLMK COOPYKEHUA, TaK U
ONA yCcnoBuiA nepuoja CTPOUTENbCTBA, €CAM A0 nepefayn Ha GyHAAMEHTbl NMPOEKTHbIX Harpysok
BO3MOXKHO NpPOMepP3aHUe FPYHTOB C/10A CE30HHOTO OTTaMBaHWUA (Mpomep3aHusA), NPU HeCAUBAtOLLENCA
Mep3/10Te - TaJIOr0 CNOA CO CTOPOHbI MHOFO/IETHEMEP3/bIX TPYHTOB. Mpu HEeoH6XoAMMOCTU B MpPOEKTe
OO/IKHbI ObITb NPeAyCMOTPEHbl MeponpUATMA MO MNPeAOoTBPALLEHMIO BbiNyvyMBaHMA GyHAAMEHTOB B
nepvog, CTpouTe IbCTBa.

7.4.2. YctonumBoCcTb GyHAAMEHTOB Ha AENCTBME KAacaTesibHbIX CUA MOPO3HOrO Ny4YeHWs rpyHTOB
Hagnexut nposepAaTtb no FOCT 27217 nan ycnosuto

r, A —F <22 F (7.29)

n

roe 7y - pacdyeTHaa yAaeNbHaaA KacaTesibHaa Cuna ny4dYeHus, KMa, NPUHNMaemaa CoriacHo

yKasaHuam 7.4.3;

A;, - nnowaab 60KOBOI NOBEPXHOCTM CMep3aHUA dyHJaMeHTa B Npesenax pacyeTHON r1y6uHbl
Ce30HHOro NPOMepP3aHMA-0TTaUBAHUA TPYHTA, M2;

F - pacyeTHaa Harpyska Ha ¢yHaameHT, KH, npuHumaemas ¢ koadduumeHtom 0,9 no Hanbonee

HEeBbIFTOAHOMY COYETAaHUIO HAarpy3okKk un BO3,EI,EVICTBMI\;1, BK/1l0O4aA Bblaeprmnesatouimne (BETpOBbIe, KpaHoOBble U

T.n.);
F. - pacyeTHoe 3HaueHue cunbl, yaepxusaoweid QGyHAAMEHT OT  BbiNyuMBaHuA, KH,
npMHMMaemoe Mo yKkasaHuam 7.4.4;

V. - KoapduuneHT ycnosuii paboTbl, NpUHMMaEMblIii pasHbiM 1,0;

7, - KO3OOULMEHT HaAEXKHOCTM MO Ha3HAYEHMIO COOPYXKEHWA, NPUHMMaeMblil paBHbiM 1,1, a AN

dyHOameHTOB onop mocTos - 1,3.
7.4.3. PacueTHyio yAe/ibHYIO KacaTe/ibHYlO CWUay MOPO3HOro nydvewua 7, , KMa, cneayer

onpeaensTb, Kak MNpaBWao, OMbITHbIM nyTem. Ona coopyxeHuit |l n Il ypoBHen OTBETCTBEHHOCTM
3HaYeHMA T, [AONYCKaeTca NpUMHMMaTh no Tabauue 7.8 B 3aBUCMMOCTM OT COCTaBa, BAAXKHOCTU M

rNYy61HbI CE30HHOTO NPOMEP3aHWs U oTTanBaHus rpyHTos d,, .
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Tabnunua 7.8

TPYHTHE UM CTeIeHb BOIOHACHIIEHUS 3HaueHus Tay , klla,
fh
opy TJIyOMHEe CEe30HHOTO
IpOMEepP3aHUA—OTTauBaHUA
d , ™
th
1,0 2,0 3,0
T'nMMHMCTHEIE OPM IokasaTeje Texkyuectu I > 0,5, 130 110 90
L
IIeCKM MEeJIKMEe U I[IBJIeBaTHEe IIPU CTEeleHM BJIAXHOCTU
s > 0,95
r
T'muuaucteie npu 0,25 < I <= 0,5, 100 90 70
L
Iecky Menkye u newieBaTele npu 0,8 < S <= 0,95,
r
KPYIIHO OOJIOMOYHBIE C 3B3alloJIHUTeJIeM (IJIMHMUCTEIM,
MEJIKOIIeCUaHEM U MEJIeBaTEM) CBhIle 30%
T'muaucTele nipy I <= 0,25, necku MeJKue 80 70 50
L
n neesatee npu 0,6 < S <= 0,8, a Takxe
r
KPYIIHOOOJIOMOUHEIE C SBaIlOJIHUTEJIEM (TJIMHMCTHIM,
MeJIKOIeCcuaHsM M neieBaTeM) oT 10 mo 30%
IpuMeuanmusa. 1. [IpuBeneHHHEe B Tabiaule 3HauYeHus Tay OTHOCATCHA K
fh
IOBEPXHOCTM OEeTOHHOTO GyHImameHTa. g QyHOAMEHTOB M3 IOPYIMX MaTepHualioB
TabJIMUHBEIE 3HAYeHMS Tay IOOJIDKHBEL YMHOXAaTbCAa Ha kosbduumeHT ramMma ,
fh af
3HaUYeHMsS KOTOPOI'O HAaHH B IIpUIIOXEeHUM B.

2. IOna noBepxHOCTeW GYyHIOAMEHTOB, ITOKPBITHX crneumMasibHEIMM COCTaBaMM,
YMeHb A DI IMA CUJIEL CMep3aHus, a TaKxe npu IPUMMEeHEHUN JIPYIUX
IPOTUBOIIYUMHHEIX MEPOIPUATUN 3HayYeHUe Tay cyenyerT IPUHYMATE Ha

fh
OCHOBAHMUM OIBITHHX IAaHHBIX .

7.4.4. PacyeTHoe 3HaueHue cunbl F., KH, yaepxwusaowein dyHAaMeHTbl OT BbiNyuMBaHMA,

r’
cneagyet onpeaenatb no Gopmynam:
Npv UCMO/Ib30BaHUN MHOTO/IETHEMEP3/IbIX TPYHTOB MO NPUHLMNY |

n
F =u) Ry;h; (730
i=1
npw UCNONb30BaHUM MHOFONETHEMEP3/IbIX TPYHTOB NO npuHUMnYy I
n
F =u) fh,(7.31)

i=1

rge u - nepummeTp cevyeHMA NOBEPXHOCTU CABUra, M, I'IpVIHMM3€MbII71 paBHbIM: ANA CBaMHbIX U



cTonbuyaTbix PyHAAMEHTOB 63 aHKepHOM NANUTbI - NepUMETPY cedeHna dyHAamMeHTa; Ans cTonbyatbix
GYHOAMEHTOB C aHKEPHOM NANTOM - NEPUMETPY aHKEPHON NAUTDI;
R.i i - Pac4eTHoe conpoTMB/EeHMeE i-r0 CI0A MHOFONETHEMEP3/10r0 FPYHTa CABMTY N0 NOBEPXHOCTM

CMep3aHuAa, KMa, NMPUHUMaemoe no ncnbiTaHMAM " TaGﬂMLI,aM anI!'IO)KeHMFI B;

hi - TONWMHA i-ro cnoA MEP3/210ro NI Tanoro rpyHTa, pacnosioxKeHHOro HM»e noaowBbl CnoA

CE30HHOIro Npomep3aHnNA-oTTanBaHuA, m;

f, - pacuetHoe conpoTuBieHMe i-rO CNIOA TANOro rpyHTa CABUTY MO MOBEPXHOCTM GYyHAAMEHTa,

KMa, npMHMMaemoe B COOTBETCTBUM C TpeboBaHmnamu CI 24.13330, c y4yeTomM NpumedaHus K 7.3.1.
7.4.5. 3aaHKepeHHbIn cToNbYaTblit GyHAAMEHT AonKeH OblTb MPOBEPEH Ha OTPbIB CUAAMM

MOPO3HOrO MNy4YeHUA CTOWMKM yHAameHTa OT aHKepHoW nautbl. Ycunewne F,, kH, paspbiBatouiee

3aaHKepeHHbI pyHAAMEHT, onpeaensercs no popmyne

Fi, =75 A —F, (7.32)

roe A, - naowaab 60KOBOM NOBEPXHOCTU CTOMKM dYHAIMEHTa, Haxo4ALlenca B npeaenax cnos
th

CEe30HHOro NPOMepP3aHNA-OTTaNBAHUA TPYHTA, M2.

7.4.6. [NoBEPXHOCTHbIE, Manio3ar/ybaeHHble PyHAAMEHTbI U CBalHbIE POCTBEPKMU, 3aK1adblBaemble
B C/0€ CE30HHOro NPOMEpP3aHUA-OTTaMBAHUA FPYHTOB, CNenyeT PacCcYUTbiBaTb MO YCTOMYMBOCTWU Ha
AelncTBne HOPMaJibHbIX CU/T MOPO3HOTO NyYeHus 1 no gepopmauumsam.

YcTtonumBocTb PyHAAMEHTOB Ha AeCTBME HOPMAJIbHbIX CUJT MOPO3HOI0O MyYeHUsi MPOoBepPAETCA No

dopmyne

P A < Yo F,(7.33)

n

roe Py, - YAenbHOe HOpManbHOe AaBfeHue MyYeHUA TPYHTa Ha NoAowsy ¢yHAAMEHTa M

pocTBepKa, KMa, ycTaHaBNMBaeMoe No OMbITHbIM AaHHbIM;
A; - nnowaab nogowsbl GyHAAMEHTa U POCTBEPKA, M2.

OcTanbHble 0603HaUYeHUs Te Ke, 4To B popmyse (7.29).

PacyeT no aedopmaumam ciegyet NPoOM3BOAMTb C YYETOM COBMECTHON PaboTbl COOPYIKEHUA U
HEpPaBHOMEPHO BbIMYYMBAEMOTO OCHOBaHMA. [yYMHUCTOCTb TPyHTa cinedyer onpegenatb no FOCT
28622. Mpun 3TOM BO3HMKaKOLWME B pe3y/ibTaTe HePaBHOMEPHbIX MOAHATUIA U ONyCKaHU GyHAAMEHTOB
JOMONHUTE/IbHbIE  YCUAMA B KOHCTPYKLMAX COOPYXKEHUA He [OJIKHbI MpeBbilaTb NpeaesibHO
OOMNYCTUMBIX 3HA4YeHW, a KpeHbl M Npornbbl He NpenATcTBOBaTb HOPMaJbHOM 3KCMJyaTaumm
COOpYKeHus.

8. OcobeHHOCTU NPOEKTUPOBAHMA OCHOBAHUI U GYHAAMEHTOB
Ha CUNIbHOJIbANCTBIX MHOTOJIETHEMEP3/IbIX FPYHTaX
M NOA3EMHbIX /ibAax

8.1. MpK NPOEKTUPOBaAHNN OCHOBAHUI U GYHAAMEHTOB Ha CUIBbHObAUCTBIX MHOTOJIETHEMEP3/IbIX
rPyHTax M MoA3emMHbIX /ibAax ciedyeT NpeaycmaTpuBaTb MCMNO/Ab30BaHWE TaKUX FPYHTOB B KayecTse
OCHOBAHWA, KaK NpaBu/o, No NpuHumny . B cayvasax HeE0BX0AMMOCTM MCNOIb30BaHMA CUSIbHONbANUCTDLIX
rpyHTOB no npuHumMny |l gomkHbl 06a3aTenbHO NpesycMaTpMBaATLCA  MEPONPUATUA MO KX
npeasapuTeNbHOMY OTTaMBaHMIO MAM 3aMEHE NbAMUCTbIX FPYHTOB Ha HENPOCAAOYHblE HA PaCYETHYIO
rnybuHy cornacHo 6.1.6 n 7.3.10.

8.2. inAa npepoTBpalwleHma aedopmaumnii NOBEPXHOCTU NAAHUPOBKU Y COOPYKEHUIA U Pa3BUTUA
TePMOKapCTa BC/AEACTBME OTTAaMBAHUA MOA3EMHbIX NbA0B UAN CUABHONbAUCTBIX TPYHTOB, 3a/1ErAOLLUX
Ha Hebonbwoi rAybMHe OT MNOBEPXHOCTM, HeobxoAuMMO  npeaycmaTpuBaTb  YCTPOMCTBO
TENNION30/ALUMOHHON NOACLINKM U (MNK) TENNO3ALLMTHBIX 3KPAHOB B Mpefesiax BCei 3acTpavMBaemoi



nnaowaaku. TonwmHa noAackinkn N, a Takxe napameTpbl TEMN03aWMTHBIX SKPAHOB OMPeaenaoTca
MPOrHO3HbIM TEMNOTEXHUYECKMM PaCYeTOM W3 YC/NOBUS COXPAaHEHUs MPUPOLHOro TemnepaTypHOoro
COCTOSIHMS TPYHTOB W MOJIOXKEHUA BEPXHEN MOBEPXHOCTM MHOFONETHEMEP3NOr0 TPyHTa WM ee
nosbiweHus. [I1 Cr/IOLWHBIX MOACHINOK 3HaYeHue N, m, sonyckaetcsa onpeaenats no dopmyne

1,2—O|—th ,(8.1)

th,n

h, =d

S ths,n

roe dth'n " dths,n - HOPMATMBHbIE [1yOUHbI CE30HHOIO OTTanBaHWA COOTBETCTBEHHO MPUPOAHOrO

rPyHTa 1 FPYHTa NOACHINKK, M, onpeaensemble coriacHo Mpunoxexutio I;
d,, - AonmycTMMmas rnybuHa CE30HHOrO OTTaMBaHUA MPUPOLHOTO FPYHTA NOA MOACHIMKOM, M.

TpeboBaHMA K MaTepuany NOACLINOK, cnocobam uX YKAaLKU M YNAOTHEHMA YCTaHABAMBALOTCA B
NMPOEKTE C Y4ETOM MECTHbIX yc10Bui 1 6.3.14 n 7.5.4.

8.3. OcHoBaHMA ¢YHAAMEHTOB, 3aKNagblBaemblXx B nNpegenax TOAWMHbI NOACHLINKMK, cnepyet
paccuMTbiBaTb MO Hecyllen cnocobHoctn u gedopmaumsam B COOTBETCTBMM C TpeboBaHuamu CIl
22.13330. Mpn OTCYTCTBMM MEPONPUATUI NO YKPENAeHUI0 OTKOCA MOACLIMKKU, PAcCTOAHWE OT LLOKOAS
COOpYKEeHUs A0 BPOBKM MOACHLINKM A0MKHO ObiTb HE MeHee 3 M, a KpyTM3Ha OTKOCOB MOACHIMKA He
6onee 1:1,5 ana KpynHoo610MOUHbIX FpyHTOB, 1:1,75 - AnA neckos 1 1:2 - Ana Npo4YMx MmaTepranos.

Echn ctonbuyatble UAM NeHTOYHble ¢GyHAAMEHTbl YCTaHaBAMBAKOTCS Ha MHOrOJIeTHEMEpP3/ible
FPYHTbI, COAeprKalime noA3emHble NbAbl, MeXAy UX NOAOLBOM M C/0EM MOA3EMHOrO fibAa AOJIKHA
6bITb NPOCNONKA NPUPOAHOIO rPYHTA, UCKYCCTBEHHO YNOXEHHAA C YNIOTHEHUEM FPYHTOBaA NoAyLuKa U
(nnn) Hecyw Mt TENNO3ALLMTHBIN 3KpaH. TOALWMHY NPOCAOMKM (MoayLWKK) cneayet NPUHMMATb UCXoaa U3
pacyeTa OCHOBaHMA Mo Aedopmaumm, HO HE MeHee 4YeTBepTU WUPUHLI NoAOoWBbl GyHAAMEHTa.
MapameTpbl TEMNN033AWMTHOIO 3KPaHA OMNPeaenatoTca TEenJOTEXHUYECKMM pPacYeToM C  YYeTOM
Tennonepeaayun oT 34aHMA K TPYHTY OCHOBAHMA NO GyHAAMEHTY.

8.4. Mpu ycTpoKctBe CBalHbIX PYHAAMEHTOB Ha Yy4acCTKax C CWAbHOMIbOUCTBIMW FPYHTAMU U
noA3eMHbIMMK ibAaMn caeayeT NPUMEHATb BYpPOONyCKHbIe CBau C 3a/IMBKOM M3BECTKOBO-MECYAHbIX MM
LeMeHTHO-MeCYaHbIX PaCTBOPOB C PACCTOSTHUEM B OCSIX HE MeHee AByX AMAaMEeTPOB CKBaXKMHbl. CBan He
OO0/KHbI ONUPATLCA Ha NPOCNOUN NibAa, A No4 UX TOPLLOM CleAyeT YCTPaMBaTb YNJIOTHEHHYIO TPYHTOBYIO
NnoAyLKy TO/IUMHOMW He MeHee amameTtpa cBau. OTTamMBaHMeE TpPyHTa BOKPYr CBaW M NOJA €€ HUMKHUM
TOPLLOM He LOMyCKatoTcs.

8.5. PacyeT OCHOBaHMI MO Hecylielh cnocobHOCTU cneayeT MPOBOAUTb C YYETOM M3MEHEHWUS
TeMnepaTyp B TEYEHME IKCNIyaTaLUu:

AnA cTonb4yatbix PyHAAMEHTOB HA CUIbHOBAMCTLIX TPYHTaX U NOA3eMHbIX ibgax - no 8.7;

ANA cBaliHbIX GYHAAMEHTOB B CM/IbHO/BAUCTBIX FPYHTax - No 8.9, a B NoA3eMHbIX NAbAax - Mo
[OAHHbIM NONEBbIX UCMbITAHWMI CBAM CTAaTUYECKOWN BAABNBAIOLLEN HArpy3Kom.

8.6. PacyeT ocHoBaHWIM No gedopmaumnam cnegyeTt NPoOM3BOANT:

ANna cTonbyatbiXx GyHAAMEHTOB Ha CUAbHONBLAUCTbIX TPYHTAX U NOA3EMHbIX /ibAax - MO YKa3aHUAM
8.8;

ONA CBalHbIX GYHOAMEHTOB B CU/bHOABAMUCTLIX FPYHTAaX WM MNOA3EMHbIX AbAax - MO AAHHbIM
NoneBbIX UCMbITaHWIM CBalA CTaTUYECKOM BAABAMBAIOLLEN HArpPy3KOM.

8.7. Cuny npenenbHOro conpoTusBieHMA (Hecyulyto cnocobHOCTb) OCHOBaHWMA CcTo/N64YaToro
$yHAAMEHTA Ha CMAbHOIbAUCTBIX FPYHTAX M NOA3EMHbIX /IbAAaX cieayeT onpeaenatb no 7.2.2, npu 3Tom

3Hauenuna Ru R, ponyckaetca npuHumath no tabamuam B.2 1 B.3.

8.8. OcagKy ocHoBaHMA cTonbuyatoro ¢dyHAameHTa Ha CUAbHOABbAMUCTLIX FPYHTaX W MOA3EMHbIX
NbAax s cneayeT onpeaenatb no popmyne

s=s,+5,(8.2)

rae Sp - OCajKa, OGyCﬂOBﬂEHHaﬂ YNA0OTHEHMEM OCHOBAHUA MNMOL, Hany3KOI\/‘1, onpeagenAaeman no



n.1;
S, - ocagka, o6ycnosneHHasa nIaCTUYHO-BASKMM TeUYEHMEM [FpyHTa 33 3a[aHHbIA CPOK

3KCMAyaTauumn COOPYKeHUA, onpeaensemas no popmyne
s, =t,v, (8.3)

3pecb t, - 3a4aHHbIV CPOK 3KCMAYaTauMmM 34aHUA (CoopyXeHua), roa;
V - CKOPOCTb 0CaZku, M/roa, onpeaensiemas UCXoaa U3 MOAeNN TIUHENHO- MU HENIMHENHOBA3KOro
NOJIYNpOCTPaHCTBA; AONyCcKaeTca onpeaenatb no Mpunoxenuio U.

8.9. Hecyulyto cnocobHOCTb OCHOBaHMA cBaiiHoro ¢yHaameHTa F, B cuabHOABAMCTBIX rpyHTax

cnefyeT onpeaenATb, Kak NpaBuao, NO AaHHbIM NOJEBbIX UCMbITAHUI cBal. [lonycKaeTca onpenenaTtb
HecyLLyt cnocobHOCTb CBau pacyeTomM B COOTBETCTBUM € 7.2.2 U 7.2.3 N0 HaMMEHbLIEMY 3HAYEHUIO Fu ,
NoJsly4eHHOMY NO YC/I0BUAM €ee COMPOTUB/IEHMA CABUIY MO FPYHTOBOMY PacTBOPY U CABUIY FPYHTOBOrO
pacTBOpa MO KOHTaKTy C NbAWUCTbIM TPYHTOM. B nocnegHem cnyuvae sHauenne F,, kH, cneayer

paccunTbiBaTh Mo popmysie
F, =77.1RA, +Z|:(1_ii,j ) Rsh,j +ii,szh,i,j]A§h,j ,(8.4)
j=1

rae J,, n ¥, - 0bo3HauyeHns Te e, 4to 1 B popmyne (7.2);

R - pacyeTHOe CONPOTUBAEHUE CUABHOJIBAUCTOrO FPYHTA UAWU NibAa NOA4 HUMKHUM KOHLLOM CBaM,
KMa, onpegensemoe AN CUNbHONbAUCTBIX TPYHTOB WHTEPNOSAUMEN Mexay 3HayeHuamum R no
Tabnvuam B.1 n B.7, a ana nbaos - no Tabavue B.7;

A, - niowaab NonepeyHoOro Ce4eHNA CKBaXKMHbI, M2;

l. . - IbANCTOCTb 3a CYET NeaAHbIX BK/IHOYEHU I j-FO CNoA TPyHTa,;

i
Rsh’j; R

FPYHTY M FPYHTOBOrO pacTeopa Mo /fbdy ANA cepeanHbl j-ro cnos, KlMa, npUHMMaemble COOTBETCTBEHHO
no Tabnamuam B.4 n B.7;
Kh,j - NioWwaab NOBEpPXHOCTM CABWUra B j-M C/ioe, onpegenaemas B 3aBUCMMOCTM OT AMameTpa

shi,j ~ pacyeTHble CONMPOTUBAEHUNA CABUTY TPYHTOBOTO PAaCTBOpPaA NO MHOrroJieTHEMEpP3/210My

CKBaXMHbI, M2.
Ecan npo4yHOCTb CMep3aHuA FPYHTOBOrO pacTBopa C NMOBEPXHOCTbIO CBau Raf < Rsh, TO pacyer

Hecyleii cnocobHocTn cean F, no dopmyne (8.4) cnepyet npomssoautb npu 3HadeHuax Ry =Ry,

NPUHUMaA Naowagb NOBEPXHOCTU CABUra B j-M C/10€ rpyHTa A%h j paBHOVI naowaan NnoBepPXHOCTUN CBan

B 3TOM C/0€e.

MpumeyaHue. B cayyasx, Korga nog TOpPLOM CBau NpeaycMaTpuBaeTcA YCTPOMCTBO IPYHTOBOM
noAywku, To 3HayeHne R B popmyne (8.4) NnpuHMMaeTca gaa rpyHTa noAaywku. MNpu sTom npegenbHas
Harpyska Ha Topel, cBau onpegensetcs no ¢opmyne (8.4), Kak gna cBau, AMAMETP KOTOPOM paBeH
AVaMeTpy CKBaXKMHbI, @ AJIMHA - TOJILMHE NOLYLLKM,

9. OcobeHHOCTU NPOEKTUPOBAHMA OCHOBAHUI U GYHAAMEHTOB
Ha 33CO/IeHHbIX MHOTO/IETHEMEP3/IbIX TPYHTAX

9.1. [Ona npoekTMpoBaHMA GYHOAMEHTOB HA 3aCOJIEHHbIX MHOTO/JIETHEMEP3/bIX TPYHTAX
MaTepuanbl U3bICKAHWUI [O/KHbI COAEPKaTb AaHHble 06 YC/0BUAX 3a/eraHna 3acONIEHHbIX TPYHTOB,
CTeNeHM X 3aCONEHHOCTU, a TaKKe 0 XMMUUYECKOM COCTaBe BOAHO-PacTBOPUMbIX CONEN.

3aconeHHble MHOroseTHemep3/ble TPYHTbl MOMYT MCMOAb30BaTbCA B KayecTBe OCHOBaHWA
COOPYXXEHUI KaK No NpuHUMny |, Tak U no npuHumny Il. NMpu 3TOM A0AXKHO YYMTbIBATbCA NOBbILWEHHOE
KOPPO3UiMHOe BO34EeNCTBME 3aCO/EHHbIX FPYHTOB Ha MaTepuan GpyHAaMEHTOB.



MpumeuaHue. MbineBatble rPyHTbI MOpPcKoro nobepexkba Cesepa ¢ npeobnagaHuem coneu
HanMVI-KaﬂMeBOFO COCTaBa A0J1XKHbl OTHOCUTbLCA K 3aCOJIEHHbIM NpU coaepXaHn B HUX PaACTBOPUMBbIX
conen o1 0,05% u BbILLE.

9.2. OcHoBaHMA U ¢GYHOAMEHTbl Ha 3aCONEHHbIX MHOFONETHEMEP3AbIX TPYHTax nNpu
MCMONb30BaHUM TaKUX FPYHTOB B KaYecTBe OCHOBAaHMA No NpuHUMny | cnegyet npoeKkTMpoBaTh COrAacHO
6.3.1-6.3.14 c yueToM creaytowmx ocobeHHOCTeN:

a) TemnepaTypa Hayasa 3aMep3aHUA 3aCONEHHbIX TPYHTOB T . HUXe TemnepaTypbl 3amep3aHua

aHaNOrMYHbIX BMAOB HE3ACO/IEHHbIX FPYHTOB M ee caefyeT yCTaHaB/AMBaTb OMbITHbIM NYTEM C y4E€TOM
yKasaHui Npunoxenus b;

6) nepexon 3aCoO/IeHHbIX TPYHTOB M3 MJACTUYHO-MEP3/I0r0 B TBEPAOMEP3/I0E COCTOsIHME
npoucxoamT npu H6osee HU3KUX TeEMMEpPATypax, YEM aHaANOTMYHbIX HE3aACONIEHHbIX FPYHTOB, U AO/KEH

NMPUHUMATBbCA NO AdHHbIM ONbITHOrO onpegeneHuAa K03¢¢MLI,M€HT3 X CHMMAEMOCTU 5f C y4yeTom

yKasaHui 5.3;

B) 3aCO/IEHHbIE Mep3/ible MPYHTbl OT/IMYAIOTCA MOHUMKEHHOW NPOYHOCTLIO U ManbIMU 3HAYEHUAMMU
CONPOTUBAEHWNI CABUMY MO NOBEPXHOCTU CMepP3aHMA ¢ GyHAAMEHTOM;

r) Ha yyacTKax C 3aCONEHHbIMW TPYHTAMM MOXKET ObiTb HECKOJIbKO 3aCOJIEHHbIX FOPU3OHTOB C
pa3HOWM CTeNeHbto 3aCOIEHHOCTH, @ TAKXKe MOTYT BCTPEYaATbCA OTAE/bHbIE C/ION UAWN IMH3bI HACbILWEHHbIX
CUNbHO MWHEPaAsM30BaHHbIMW BOLAMM TPYHTOB, HAXOAAWMXCA B HEMEP3/NOM COCTOAHMU NpU
oTpuuaTeNbHOW Temnepatype (Kpuonerun), BCKPbITUE KOTOPbIX CKBaXKMHAMW MpU MOTpyXKeHWuu cBait
NPWUBOAUT K NOBbILLEHHOMY 33aCO/IEHUIO TPYHTOB NO BCEWN AJIMHE CBaMW.

9.3. Mpu CTpPOUTENBCTBE HA 3aACOJIEHHbIX T[PYHTAaX c/eayeTr MNpPUMeEHsTb  YHAAMEHTbI,
obecneunsatowme Hanbosee NOSHOE UCMONb30BAHUE COMPOTMBAEHNA MEP3/bIX FTPYHTOB HOPMaibHOMY
OaB/ieHUto (NAMTHble, cToNbYaTble U NIEHTOUYHbIe GyHAAMEHTbI, CBau C yLWUPEHHOW nATol u ap.). Mpu
6ypoonyckHOM crnocobe NorpyeHua CBa CKBaXKMHbI AO/IXKHbI ObITb AMaMETPOM, He MeHee Yyem Ha 10
CM 60/IbLUMM MOMNEPEYHOro CeYeHUs CBaW, M 3aMOHATbCA, KaK MPaBW/IO, M3BECTKOBO-NECYAHbIM MU
LEMEHTHO-MecYaHbIM pPacTBOPOM. [log, HUMNKHMM KOHLOM CBau cneayeT ycTpamBaTb YMNOTHEHHYHO
NOAYLUKY U3 LLebHA.

9.4. Hecywyto cnocobHOCTb OCHOBaHMUI CTONBYATbIX U CBaliHbIX PpYHAAMEHTOB HA 3aCOJIEHHbIX
MHOTO/IETHEMEP3/bIX TPYHTAX MPW MCNOAb30BaHMM UX MO NpuHUMNY | cneayeT onpeaenaTb COrMAcHO
7.2.2 - 7.2.3. Npn 3TOM pacyeTHble 3HAYEHWUS COMPOTUB/IEHUA TPYHTOB HOPMANbHOMY AAB/EHUIO U

CABUIYy MO MNOBEPXHOCTU Cmep3aHuAa R un Raf HagnexXnt NpUHMMaTb, KaK MNpaBu/10, MO OMbITHbIM

AaHHbIM. [1nA coopykeHun |l ypoBHA OTBETCTBEHHOCTM, @ TaKXKe NpPuW NpUBA3KE TUMOBbLIX NMPOEKTOB K
MeCTHbIM ycnoBuAM 3HaueHua Ru R, ponyckaetcsa npuHumats no tabavuam B.5 1 B.6.

9.5. Mpu pacyeTax Hecywen cnocobHOCTM OCHOBAHWI OypPOOMYCKHbIX CBall 3acCO/JEHHOCTb
rPYHTOBOrO pacTBOpa M COMPOTMB/IEHWA CABUTY MO MOBepXHOCTU cBan R, cnefyeT npuHMmaTb no

3aCO/IEHHOCTU N 3HA4YeHUAM Raf npuneratowero NpupoaHoro rpyHta. Ecam HecywaA CnocobHoCTb

6YypOONyCKHbIX CBaii onpeAeneHa MO pe3y/ibTaTam MOAEBbIX WCMbITAHWI, TO PACYETHYH HEeCyLLyto
CNOCOBHOCTbL TaKMX CBal credyeT NPUHUMATb C MOHMMXKAOWMM KO3OOULMEHTOM, YUYMTbIBAIOLLMM
M3MeHeHWe TemnepaTypHOro COCTOAHMA U CTEMEHW 3aCO/IeHHOCTUM FPYHTOBOrO pacTBopa B npoLlecce
3KCMyaTaUuumn COOPYKEHUA, YCTaHaB/AMBAEMbIM MO OMbITY MECTHOTO CTPOUTENLCTBA MAM MO AAHHbIM
cneumasnbHbIX UCCe0BaHUN.

MpumeyaHune. [nA ONYCKHbIX M BYPOOMYCKHbIX CBaii pacyeTHble 3HauyeHua R ponyckaetca

NPUHUMATb Npu cpeaHeB3BelwleHHOM 3Ha4Ye€HWUN 3aCONNIEHHOCTU TPYHTOB NO A/IMHE CBaW.

9.6. PacyeT ocHOBaHM M ¢GYHOAMEHTOB Ha 3aCOJIEHHbIX MHOFOJIETHEMEP3/bIX FPYHTaX nNo
aedbopmaumam cnegyet NPou3BoANUTb corfacHo 7.2.15, 7.2.16, KaK Ha NAACTUYHO-MEP3/bIX FPYHTaX.

9.7. MNpu pacyeTHbIX gedopMaLMAX OCHOBAHWUMI, CNOMKEHHbIX MEP3/bIMW 3aCOIEHHBIMW TPYHTAMM,
6onblue  NpegenbHbiX WAM  HEOQOCTAaTOYHOM  Hecyllei  cnoCcoBHOCTM  OCHOBaHMA  cneayet
npeaycMaTpuBaTb YacTUUYHYIO WAW  MOJIHYIO 3aMeHy 3aCOJIeHHbIX T[PYHTOB Ha He3aCoNeHHble,
OOMNOIHUTENbHOE MOHUMKEHWE TeMNepPaTypbl FPYHTOB, NPOPE3KY 3aCONIEHHbIX C/I0EB FPYHTA FyO6OoKMMM



dyHOaMeHTamMK, YyCTPOMCTBO PyHAAMEHTOB Ha MOACHINKAX, pacnpefenatowmx HarpyskM Ha mepssible
FPYHTbI OCHOBAHWN, U Apyrne MeponpuAThA, a B HEOHBXO4MMbIX CYHaAX OCYLLECTBAATL CTPOUTENLCTBO C
NCNO/Ib30BaHMEM 3aCOJIEHHBIX MHOFOJIETHEMEP3/IbIX FPYHTOB B KauecTBe OCHOBaHM No npuHumny |l

9.8. OcHoBaHMA UK ¢GYHOAMEHTbl Ha 3aCONEHHbIX MHOFONETHEMEP3AbIX TPYHTax nNpu
MCNO/Ib30BaHMM UX B KauyecTBe OCHOBAHMIK COOPYXKEHW Mo npuHuMny Il cnegyeT NpoekTMpoBaTb B
cooTBeTCcTBUM C 6.4.1 - 6.4.7 n TpeboBaHmamun CIM 22.13330, CM 24.13330 1 CN 28.13330.

10. OcobeHHOCTM NPOEKTUPOBAHUS OCHOBAHUI U pYHAAMEHTOB
Ha 3aTOop¢dOBAHHbIX MHOTONETHEMEP3/IbIX FPYHTAX

10.1. OcHoBaHuA N dyHAAMEHTbl Ha 3aTOPPOBAHHbLIX MHOTONETHEMEP3/IbIX TPYHTaX U Topdax, a
TaKXXe Ha FpyHTax C NPUMECbID OPraHWYecKMX OCTAaTKOB HaA/eXMWT MPOEKTUPOBaTb B COOTBETCTBUU C
yKasaHuAMK pasgena 7 n TpeboBaHuMamm CM 22.13330 c y4yeTom MX GOMbLION CHMUMAEMOCTU MNog,
Harpyskon, nposBieHWem nnacTuyeckmx gedopmauunii B LIMPOKOM [AManas3oHe OTPULATE/bHbIX
TemnepaTtyp, NOHWXKEHHOW MPOYHOCTbIO CMep3aHMA C PyHAAMEHTaMW, HU3KOM TeNIONPOBOAHOCTLIO U
3amea/1IeHHOM cTabuaunsaumen ocagok Npu OTTanBaHUN.

10.2. Mpw wncnonb3oBaHUK 3aTOPPOBAHHLIX FPYHTOB B KayecTBe OCHOBAHMK MO nNpuHuumny |
cnefyeT NpUMEHATb MAUTHbIE, CTobYaTble U cBalHble GYHAAMEHTbI, @ TaKKe Masno3arnybaeHHble U
NoBepPXHOCTHble GYHAAMEHTbI HA NoACbINKax. CBau caefyeT NorpyaTb, Kak NpaBuao, 6ypoonycKHbIM
CNocobom B CKBaXKMHbI agnameTpom, Ha 10 cm 60bLIMM NONEPEYHOro CeYEeHUA CBaW, C 3arnosIHEHUEM
nasyx LLeMeHTHO-MecYaHblIM PAcTBOPOM MAM APYITMM PAcTBOPOM MO MPOEKTY; ONMpaHMe cBal Ha
npocsion Topda He pgonyckaetcA. Moa noAoWBOM MAUTHLIX M CTONOYaTbIX GYHAAMEHTOB creayeT
YCTpamMBaTb MNECYaHyH MNOAYLKY TONWMHOM He MeHee: oA NAUTHbIX ¢PyHAameHToB - 0,3 m, ana
ctonbyaTbiX - NONOBMHbLI WKNPUHbI Nogowsbl ¢yHAameHTa. Mpu HebonblWwoOM TOAWMHE MOKPOBHOMO
TopdAHOro CNoA cnepyet NpeaycMmaTpusaTh €ro yaaneHume.

10.3. Pacuer Hecylle CrnocobHOCTU OCHOBAHWIA CTONOYATbIX UM CBAWMHbIX PYHAAMEHTOB Ha
3aTopdOBaHHbIX FPYHTaxX NpPU MX UCMOb30BAHUK MO NPUHUMNY | NpousBoanTca cornacHo 7.2.2 - 7.2.3.
Mpn 3TOM pacyeTHble 3HAYEHWUSI COMPOTUBAEHUA STUX FTPYHTOB HOPMAJIbHOMY A@B/E€HUIO U CABUIY MO

NOBEPXHOCTM cMep3aHuA ¢ dpyHaameHTom R u R cnesyet npuHumath, Kak nNpasuno, no OMbITHbIM

AaHHbIM. Onsa coopykeHui |l ypoBHA OTBETCTBEHHOCTW, a TaKXKe ANA NpefBapuUTe/bHbIX pacyeTos
OCHOBaHWI 3HaueHnA R n R ponyckaetca npuHumats no Tabauue B.8.

OcHoBaHWA ¢GyHAAMEHTOB, BO3BOAMMbBIX Ha MOACHINKAX, CleAyeT pPaccyMTbiBaTb MO Hecylein
CNOCOBHOCTM TFPYHTOB MNOACHINKU C MPOBEPKOW CUAbl NPeAesibHOro COMPOTUBIEHUA OCHOBAHMA Ha
YPOBHE NOBEPXHOCTU NMPUPOAHbIX 3aTOPGOBAHHbLIX MPYHTOB C YYETOM PACYETHOW FNYOUHbI CE30HHOTIO
oTTamBaHuA. Ecaun pacuetHasa rnybuHa otTanBaHuA 6onblue TOALWMHBI NOACHINKW, TO OCHOBaHME AO0/KHO
6bITb TAK}Ke paccumnTaHo No gepopmaumam.

10.4. PacyeT OCHOBaHWW, CNOMEHHbIX OMOreHHbIMW TFPyHTaMK, NO AedopMaLUaM HaLNEKUT
npou3BoauTb: cToNbYaTbiX - No 7.2.15, 7.2.16; cBaliHbIX - NO pe3y/abTaTam MoEBbIX UCMbITAHUN CBal
CTaTMYECKOWN BAAB/MBAIOLLEN HArPy3KOM.

10.5. OcHoBaHusA u pyHAAMeHTbI Ha 3aTOPPOBAHHBIX FPYHTaX NPU UCMOb30BAHUN TaKUX FPYHTOB B
KauyecTBe OCHOBaHMIK no npuHumny Il HeobxoaMmo npoeKkTUpoBaTb B cooTBETCTBUM C 6.4.1 - 6.4.5 1
TpeboBaHmamm CM 22.13330 1 CN 24.13330.

11. OcobeHHOCT NPOEKTUPOBAHMA OCHOBAHMI N GYHOAAMEHTOB
Ha MHOroneTHeMepP3/biX FPYHTaxX B CEMCMMYECKUX palioHax

11.1. OcHOBaHMA U PyHAAMEHTbI COOPYKEHWUI, BO3BOAUMbIX HA MHOTO/IETHEMEP3/bIX FPYHTaX Ha
naoWwagKkax C PacyeTHOM CerMcmMMYHOCTbO 7, 8 M 9 6annos, cneayeT NPOEKTUPOBATb C YYEeTOM
TpebosaHuii CM 14.13330, CMN 22.13330, CM 24.13330, CM 35.13330 v TpeboBaHMi HACTOALLMX HOPM.

11.2. Ana ceMcCMUYECKUX PaMOHOB C pacyeTHoi cermcMu4yHocTblo 7, 8 M 9 bannos cneayet
npeaycmaTpmusaTb MCNO/b30BaHME MHOFOJIETHEMEP3/IbIX TPYHTOB B KaYeCcTBE OCHOBAHMA, KaK NpPaBuno,
no npuHuuny |. Mpyn HEBO3MOXKHOCTM UCMONb30BAHUA TPYHTOB B KA4ecTBe OCHOBAHWA MO npuHuuny |
JONYCKAeTCa UCNOb30BaHUE MX MO NpuHumMny Il npu ycnoBum onnpaHma GyHOAMEHTOB Ha CKalbHble



WAN  [pYyrMe MasoCKMMaemble MPUM OTTAaMBAHUM TPYHTbl WAM Ha NpPeABaAPUTENIbHO OTTadAHHble WU
YNAOTHEHHbIE TPYHTbI.

11.3. B ceiicMMYeCcKMxX pailioHax cnegyeT NPUMEHATb TE Ke BUAbl CBAW, YTO U B HECEMCMUYECKUX
palioHax, Kpome cBali 6e3 nonepeyHoro apmupoBaHma. FybuHa NOrpy»KeHUs cBai B rPyHT (MCKtovan
CBaU-CTOMKM) AONKHA BbITb HE MeHee 4 m.

11.4. PacyeT ocHOBaHUIM N GYHAAMEHTOB MO HeCyLl el CNOCOBHOCTM Ha BEPTMKAJIbHYIO HarpysKy ¢
YY4ETOM CEWCMMYECKMX BO3LEUCTBMA cleayeT MPOM3BOAWUTb COFlacHo 7.2.1, npu 3TomM  cuny
npeaesibHOro CONpPoTMB/IEHMA OCHOBAHUA HaANEeXUT onpeaenaTb ¢ yyetom 11.5, 11.6, a KoapdumumneHT
HaZeXXHOCTU ¥, NPUHUMaTb:

npn UCNONb30BaHNN MHOroseTHemMep3/ibiX TPyHTOB B Ka4yeCTBe OCHOBaHMA NO npuHUuny | - no
7.2.1;
npn ncnonb3oBaHNMN MHOIONETHEMEP3/1bIX TPYHTOB B Ka4eCTBE OCHOBAHWMA NO npuHUuUny Il - ana

¢$yHAAMEHTOB Ha eCTeCTBEHHOM OCHOBaHUU - =1,5, a ana caltHbIx - no TpebosaHmam CIM 24.13330.
11.5. Hecyuiyto cnocobHOCTb BepTUKabHO Harpy»KeHHo Bucadelt cean F, a Takxke ctonbuartoro

dyHAamMeHTa NpU UCNONb30BAHUM MHOTO/IETHEMEP3/IbIX FPYHTOB B KAa4eCTBe OCHOBAaHMA NO NpuUHUMNY |,
C Y4eTOM CEeNCMMUYECKMX BO3OEWCTBUI CreayeT ONpeaensaTb corfacHo 7.2.2; npu 3TOM pacyeTHoe
COMPOTUBAEHME TPYHTA UAWN TPYHTOBOrO PacTBOpa CABUTY MO NOBEPXHOCTM CMEP3aHMA C GyHAAMEHTOM

R, wu pacyeTHOE AaB/IEHNE MepP3/10ro rpyHTa noa HWXHMM KOHUOM CBan UNn I'IOAOLIJBO[Z cronbyaToro

dyHOameHTa R HaaNeXUT YMHOXKaTb Ha KO3pPULMEHT ycaoBMiA paboTbl OCHOBAHMA Veqr NPUHUMaEMbI

af

no tabavue 11.1.

Tabanuya 11.1

PacueTHada Kosdbduument ycnoBui paBoTE T'aMMa OJigs TPYHTOB
CeMCMMUUYHOCTb eq
B Oamnjax
TBEPIOMEP3JIEIX [1JIaCTUYHO —MEP 3JIBIX CHIITyYeMep 3JILIX
7 1,0 0,9 0,95
8 1,0 0,8 0,9
9 1,0 0,7 0,8
Ipumeuanue . Ilpu ONMpaHuUM CBaM-CTOEK Ha CKAaJIbHEE MJIM HEeCXMUMaeMbe
KPYHNHOOJIOUHEE TPYHTH B3HaueHMe KosbduimeHTa Tamma IPMHMUMAETCS PAaBHEM
eq
1,0.

[nA cBail B NNacTUUHO-Mep3/ibiX rPyHTax 3HadeHne R, cnefyeT npuHMMaTb paBHbIM HylO B

npeaenax OT BEpPXHeW rPaHULbl MHOTONETHEMEP3/bIX TPYHTOB [0 pacyeTHoW raybukbl hy, m,

onpeaensemoin no opmyne

h, =i, (11.1)
o

&

roe o, - KoapduumeHt gepopmauum cucteMbl "CBaA-rpyHT", onpeaensembiii No pesynbTaTam

ncnbITaHUiM B cooTeeTcTBUM € 11.6.

11.6. PacyeT cBa NO MPOYHOCTM MaTepuana Ha COBMECTHOE [OeNCTBME pPaCYeTHbIX YCUAui
(npogonbHOM  cunbl, un3rMbalOWEro MOMEHTA M MOMEPeyHor Cuabl) NPU  UCNOJb30BAHUU
MHOTO/IeTHEMEP3/IbIX OCHOBaHWI NO NPUHUMNY | cnegyeT NPousBOAMTbL B 3aBUCMMOCTM OT PacCYEeTHbIX
3HaAUYEeHWUI CEMCMUYECKNX Harpy3oK B cOOTBETCTBUM c TpeboBaHmamm CIM 24.13330 c yuetom 7.2.13. Mpwu
3TOM ANA CBal B MAACTUYHO-MEP3/blX TPYHTaAX KoadduumeHT gedopmaumm cuctembl "cBas-rpyHT"



-1 o o v o
., M, cneayeT onpefenaTb NO pe3ynbTaTaM MCMbITaHWIA CBail CTaTUYECKOW TOPWU3OHTa/IbHO
HarpysKkoi no ¢popmyne

@ =134 |2 112
UO b

rae F, - ropusoHTanbHas Harpyska, kH, npuHumaemas pasHoii 0, 7F, | ;

specb F - TOPU30OHTa/IbHaA npegenbHasa Harpyska, KH, B OBHE MNOBEPXHOCTU TPYHTa, NpuU
h,u

KOTOpOﬁ nepemeuweHune VICI'IbITVEMOVI CBaun Ha4YMHaAET BO3pacCTaTb 6es YBE/IMYEHUNA HATPY3KH,
UO - TOPNU30OHTA/IbHOE nNepemelleHne CcBan B YpPpOBHE NOBEPXHOCTU TPYHTa, M, onpegenaemoe no

rpaduKy 3aBUCMMOCTM TOPU3OHTA/IbHLIX MEPEMELLEHUA OT HarpyskM Mpu YC/IOBHOM CcTabunmnsaumu
nepemelLeHNn, ecan pacyeT BeAETCA Ha CTaTMYecKMe Harpysku, M 6e3 yciaoBHOW cTabunmsaumm
nepemeLLLeHNI, ecan pacyeT BeAeTcA Ha CeMCMUYEcKme BO3AeNCTBUSA;

E, - moaynb ynpyroctu matepuana csaii, kfa;

| - MOMEHT MHepLNK cevyeHuna csaun, m4.

11.7. MpoBepKy OCHOBaHWA cToN64YaTOro ¢GyHAAMEHTA Ha TFOPM3OHTANIbHYIO U BHELLEHTPEHHO
CKMMAIOLWYO  HarpyskM C  Y4eTOM  CEMCMMYECKMX  BO3AENCTBMM  MPU  UCMNONb30BAHUMU
MHOFO/IETHEMEP3/IbIX FPYHTOB B KayecTBe OCHOBAHWA MO npuHuMny | cnegyeT npou3BoAUTb Ha
ONpoKMAbIBaHME M CABMUI NO NoAowee pyHAAMeEHTa ¢ yyeTom 7.2.12.

Mpn OENcTBUM CEMCMMYECKMX HarpysoK, CO3Zalolmnx MOMEHTbl cun B 0BOMX HanpaB/eHUAX
nogowsbl GyHAAMEHTA, pacyeT OCHOBaHMA HALNENXWUT NPOU3BOAUTL Pa3feNbHO HA AENCTBUE CUA U
MOMEHTOB B Ka*KAOM HanpaBAeHUMN HE3ABUCUMO APYr OT Apyra.

11.8. PacyeT OCHOBaHWIA U GYHOAMEHTOB C YY4ETOM CEWCMUYECKUX BO3AEUCTBUIA nNpu
MCNO/Ib30BaHUM MHOFOJIETHEMEP3/IbIX T[PYHTOB No npuHumny |l HeobxogMmo npousBoAUTbL B
cooTtseTcTBuM co CIM 22.13330, CM 24.13330 1 7.3.1 - 7.3.15 no pacyeTy oTTamBaowmx oCHoBaHWMI. Mpu
3TOM OTpuUaTeNbHble (HeraTMBHblE) CU/bl TPEHMA, Bbi3BaHHbIE OCAAKOM OTTAaMBAlOWMX TPYHTOB, B
pacyeTax OCHOBaHMI Ha ceMcMMUYecKMe BO3LENCTBMA HE YYMUTLIBAIOTCA, €C/IM OTTaMBAOLLEE OCHOBAHUE
CNOXKEHO NeCYaHbIMU U KPYNHOOB/IOMOYHbBIMW FPYHTaMM, OCafKM KOTOPbIX 3aBEpLLAOTCA B NpoLecce mx
OTTaMBaHUA.

12. OcobeHHOCTN NPOEKTUPOBAHMA OCHOBAHWI
1 GyHAAMEHTOB MOCTOB M TPYD NOZ HAcbINAMU

12.1. OcHoBaHua W ¢yHAAMeHTbl MOcToB M Tpyb noa Hacbinamu (Tpyb), BO3BOAUMbBIX Ha
TEPPUTOPUAX PACMPOCTPAHEHNA MHOFONETHEMEP3/bIX FPYHTOB, C/eAyeT MPOEKTUPOBATb C YYETOM
OOMNOJIHUTENbHBIX  TPebOBaHWUM, coAepKalmMxca B HacTosiwem  pasgene. TpeboBaHus no
NPOEKTUPOBAHUIO NPpUBeAEHbI B [4].

12.2. B npoekTax ¢pyHOAAMEHTOB MOCTOB M Tpyb HE0HX0AMMO AONONHUTENBHO (MO CPAaBHEHMUIO C
dbyHAAMEHTaMM 34aHNIN) YUUTbIBATL BAUSHUE Cneayromx GakTopos:

BO34ENCTBME HA COOPYMKEHWUA, KPOME BEPTUKAJIbHbIX, 3HAYMTE/IbHbIX TOPWU3OHTANIbHbIX CUA OT
BPEMEHHbIX NOABUMKHbIX HAarpy3oK, AaBNEeHUIN rpyHTa U NbAa;

YMeHbLUEeHNe Hecywehn cnocobHOCTM OCHOBAHWI BCAeACTBME PA3MbIBOB AHA BOLOTOKA WM
OTeNAAILLEro BO34ENCTBUA BOAbI HQ MHOFO/IETHEMEP3/1blE TPYHTbI;

BO3pacTaHME CMA MOPO3HOTO MyYEeHUA TFPYHTOB M3-3a MOBLIWEHHOM WX BAAXKHOCTM BOAU3MU
BOZLOTOKOB U YMEHbLUEHWNE 3TUX CUN NPU YBEINYEHUN TONLLUMHbBI CHETOBOTO NOKPOBA;

HapyLleHuMe yCTOMUYNMBOCTM Beperosblx CKAOHOB BCEeACTBME NPOABAEHMUA ONOA3HEBbIX NPOLLECCOB;

nosAB/eHNe Haneau B Npeseniax CoOPYKEHUNA.

12.3. Harpyskm u Bo3aencTBuAa Ha ¢yHAAMeHTbl MoOCToB M Tpyb cnegyeT nNpuHUMaTb B
cooTBeTCcTBUM ¢ TpebosaHmamu CMN 35.13330.

12.4. B ocHOBaHMAX PpyHOAAMEHTOB MOCTOB MHOrO/IeTHEMEP3/ble TPYHTbI CAeayeT UCMONb30BaTb
NPEeMMYLLECTBEHHO MO MPUHUMNY |, ecAn Ha ypoBHE HM3a CBalHbIX 3/7eMeHToB (cBali-cTonbos, cBait-



060/104EK) B TeyeHMe BCEro nepumoga 3KCMIyaTauMM COOPYNKEHUI TPyHTbl OyAyT HaxoAwuTbCA B
TBEPAOMEP3/IOM COCTOAHMMU. [lonyCKaeTcAa MCMOAb30BaTb NO NPUHLMNY | NAACTUYHO-MepP3/ble TPYHTHI,
BK/IIOYAA 3aCONEHHbIE, MPU YCA0BMMU, YTO B TEYEHME BCErO MEPMOAA SKCMNyaTaLUM COOPYHKEHU byaeT
obecrneyeHa uMx oOTpuuaTenbHaa TemnepaTypa, Tpebyemas Mo pacyeTy Hecywen cnocobHocTn
OCHOBaHMMW.

BO3MOKHOCTb MCNONb30BaHMA MHOFOIETHEMEP3/bIX TPYHTOB B KAY€CTBE OCHOBAHWUI NO NPUHLMMY
Il gna ¢yHAAMEHTOB MENIKOrO 3a/10XKEHMA M CBAWMHbIX [OJ/I)KHA onpeaensAtTbca Mcxoaa M3 obuimx
TpeboBaHui 6.1.3,6.1.4 1 6.1.6.

12.5. TporHo3 W3MEHeHWI TemMnepaTypHOro peXMma MHOroJIETHEMEP3/bIX [PYHTOB,
NCNO/Ib3yeMbIX B KayecTBe OCHOBAHWI NO npuHUMny |, ocyuiecTBneHWe B Caydae HeobXxoAMmOoCTH
CneuManbHbiX MeponpuATUM Mno obecneyeHU0 MEepP3/0r0 COCTOAHWUS TPYHTOB W KOHTPOAb MX
TEMNEPATypbl B TEYEHWE BCErO NEPUOAA IKCMIyaTaLUN COOPYIKEHUN CieayeT BbINOAHATL YUCAEHHBIMM
MeToAamMu 1 (Mnun) No ykasaHUAM BEAOMCTBEHHbIX CTPOUTENbHbBIX HOPM.

12.6. COY M1 Tenno3awMTHble 3KpaHbl HEOBXOAMMO MPUMEHATb B C/Ay4YaaX MNpPaKTUYECKOM
HEBO3MOXHOCTU UAN HedoCTaTOYHOW 3G(EKTUBHOCTM APYrUMX PelweHuin ona noagepxXaHua Ha Becb
nepuos 3KCNAyaTauMuM COOPYKEHWA TemnepaTypbl TPyHTOB, Tpebyemoil no pacyeTy Hecyluel
cnocobHoCTM ocHoBaHMI. Ynucno COY cneayet NPUHUMATD MO PacyeTy ¢ NoBbiwatowmm KoadduumeHTom
1,4.

12.7. ®yHpoameHTbl MOCTOB MNPW WCMNOJIb30OBAHUM MHOTOJIETHEMEP3/bIX TPYHTOB B KayecTse
OCHOBaHMM no npuHuunam | n Il cneayeT NpoeKTMPOBaTb, KaK MPaBWJIO, CBAMHbIMU C POCTBEPKOM,
PacnoNoXKeHHbIM Haj, MOBEPXHOCTbIO FPYHTA UAKN BOAbI. [Tpyn 3TOM HAZNEXUT NpeaycmaTpmeaTb Mepbl,
WCKNtOYaloWMe BO3MOMHOCTb MOBPEXAEHUA CBa  NeAOXOL4OM, Kapyexo4omM WKW  Apyrumu
HebnaronpuATHLBIMWN BO34,ENCTBUAMM.

dyHOaMEHTbl MENIKOTro 3a/10XKeHna (Ha ecTecTBeHHOM OCHOBaHMM) AOMYCKAaeTcs NMPOeKTUPOBaTb
ONA MOCTOB, BO3BOAMMbIX, Kak MPaBW/aO, Ha WCMOJIb3yeMbIXx No npuHumny |l MmHOroneTHemepsnbix
rPyHTaX, ecnm nocse NoAHOro OTTaMBAHUA TaKUX FPYHTOB OCAAKM M KpeHbl onop He ByayT npesbiwaTb
npeaenbHO AONYCTUMBbIX 3HAYEHMI MO YC0BUAM HOPMAIbHOM 3KCNAYyaTaLUM COOPYKEHNN.

Ona Tpyb6 cnepyeT npesycMaTpuBaTb MNPeMMyLLeCcTBEHHO yHAAMEHTbl MEIKOro 3a/iI0XKeHus
HE3aBMCMMO OT BUZA FPYHTOB U MPUHLMMNA UX UCMOb30BAHUA B KAYeCTBE OCHOBAHMA MPU YC/IOBUU, YTO
CyMMapHOe 3HaYeHWe OCaZKM MCNonb3yemblx Mo NpuHUMNy Il rpyHTOB MOKeT BbiTb KOMMNEHCUPOBAHO
CTPOUTE/IbHBIM NOABEMOM /IOTKA TPY6.

12.8. MHoronetHemeps/nble TPYHTbl B OCHOBAaHUW ¢yHAAMEHTOB MAIOrO MOCTA MUAM TPybbl U
npuneraloWwmnx y4acTKOB HacbINKM, KaK MpaBu/o, cnegyeT WUCNosb30BaTb NO OAHOMY MPUHUMNY, He
[O0NYyCKasa ONUpPaHMA UX YaCTUYHO HA Mep3/ible U YacTUYHO Ha HEMEP3/ble NN OTTanBatOLME TPYHTbI.

12.9. B rpyHTax, noABep>KeHHbIX MOPO3HOMY NMy4YeHU0, HE3ABUCMMO OT MPUHATOrO NPUHLMNA UX
MCNO/Ib30BaHWUA B KAYeCTBe OCHOBAHMA NoAOLWBY GpyHAAMEHTOB ME/IKOTO 3a/I0XKEHMA 417 MOCTOB U TPYD
cnepyet 3arnybnaTb He MeHee YemM Ha Be/IMUMHY, YKasaHHylo B Tabauue 5.3 CM 22.13330 npwu

PaCro/IOKEHNN YPOBHA NMOA3EMHbIX Bog Ha raybue O, <d; +2 M, a noaowsy pacnosoXeHHOro B

rPYHTE pOCTBEPKa cBaliHbIX QYHAAMEHTOB - He MeHee 4Yem Ha 0,25 M HUKe pacyeTHOW raybuHbI
CE30HHOro NPOMepP3aHMNA-OTTauBaHMA FPYHTOB.

Ecan no TpeboBaHMAM rybuHa 3an0XeHna GyHAAMEHTOB [0/KHA ObiTb HE MeHee pacyeTHoM
rnybuHbl NPoOMep3aHus TPyHTa, Bce ¢GYyHAAMEHTbI, 33 UCKAOYeHUMeM GYHAAMEHTOB WM TPYHTOBbIX
noaylek Ans cpegHUX 3BeHbeB O4HOOYKOBbLIX TPYO O0TBEPCTUEM A0 2 M, C/ieayeT 3arnybnsTb He MeHee
yem Ha 0,25 M HMKe pacyeTHOM rNyOUHbI Npomep3aHua rPyHTa. Mpu 3TOM 3a pacyeTHyto ryouHy
npomep3aHUA NPUHUMAETCA ee HOPMATUBHOE 3HaYeHMeE.

PyHAAMEHTbI UK TPYHTOBbIE MOAYLIKM CPEeAHUX 3BEHbEB O4HOOYKOBbIX TPYDO OoTBEpPCTUEM 40 2 M
[0MNyCKaeTcA 3aKkNaablBaTb 6e3 yyeTa rybmHbl NpoMep3aHuA rpyHTa.

B cnyuasax, korga rnybuHa 3anoxeHna ¢yHAAMEHTOB He 3aBUCUT OT pPacYeTHOW T1yOUHbI
NpPoMep3aHusA rpPyHTa, COOTBETCTBYIOWME FPYHTbI, YKasaHHble B Tabauue 5.3 CM 22.13330, A0AXKHbI
3aneraTb He MeHee YeM Ha 1 M HUXKe HOPMaTUBHOM FYyBUHbI NPOMEP3aHUA TPYHTa.

MoaowBy BbICOKOrO POCTBEPKA CBalHbIX PyHAAMEHTOB MOCTOB C/AeAyeT pacnofaratb C 3a30pOMm
OT NOBEPXHOCTU rpyHTa He meHee 0,5 m B ycToAx 1 1 m - B NPOMENKYTOUHbIX ONOpPaXx.

Mpumeyarue. MybuHy 3anoxeHna GyHOAMEHTOB M TPYHTOBbIX MOAYWEK MOL CpeaHWe 3BeHbA
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pr6 ANaMeTpom 2 M n bonee cneayet Ha3Ha4daTb C y4eTOM YMeHbLUEHUA F}'Iy6MHbI npomep3aHnNA rpyHTa
B HanpasB/a1eHNN K OCHU HACbIMKU.

12.10. B He noABepP’KEHHbIX MOPO3HOMY MyYEHWUIO TFPYHTaX MOAOLIBY POCTBEPKA CBAMHbIX
dyHAAMEHTOB MAN GYHOAMEHTOB MEJIKOrO 3a/I0KeHUA MOCTOB WM Tpyb AonyckaeTcs pacrnonaraTb B
npegenax cnos ces0HHOro NPOMepP3aHUA-OTTAMBAHUA NPU YCAOBUM, YTO HUMKHAA TPAHULA TOALWM TAaKUX
FPYHTOB 3aneraet He mMeHee 4Yem Ha 1 M HuKe pacyeTHOW rnybuHbl NPOMeEpP3aHUA U, KPOME TOro, B
npeaenax 30Hbl NPOMeP3aHMA OTCYTCTBYET BEPOATHOCTb 06PA30BaHMA IMH3bI bga, B TOM YUCAE U OT
HAMNOPHbIX NOA3EMHbIX BOA.

12.11. Mopgowsy ¢yHAAMEHTOB MENIKOTO 3a/I0KEHMA U HUMKHWME KOHUbI CBall He [OMycKaetcs
OonuMpaTb HENOCPEeACTBEHHO Ha MNOA3EeMHbIe NbAbl, CUAbHOJIbANCTBIE TPYHTbI, @ TaKXKe Ha UCMOoJib3yemble
no npuHumny Il 3aTtopdoBaHHbIE MHOFO/IETHEMEP3/IbIE TPYHTbI.

12.12. PacyeTbl ocHOBaHWU GyHAAMEHTOB MOCTOB M Tpyb cneayeT NponsBoamTh:

a) NpY UCNOIb30BaHUKN TBEPAOMEP3/bIX FPYHTOB MO NPUHLMAY | - MO HecyLllel cnocobHOCTY;

6) NpM MCNONb30BaHMMU MHOTOIETHEMEP3/bIX TPYHTOB MO NPUHUMNY I, @ TAMHUCTBIX NAACTUYHO-
Mep3/bIX M No NpMHUMAY | - NO Hecywen cnocobHocTM 1 No gedopmaumsm.

JonycKaeTca He onpeaenATb ocafKM OCHOBaHWI GyHAAMEHTOB MOCTOB:

a) BCeEX CUCTEM W NPOAETOB MPWU OMUPAHUM GYHAAMEHTOB Ha MHOrFOJIeTHEMEp3/ble FPYHTbI,
ncnosibdyemblie No NpuHUMUNYy |, 3a UCKNOYEeHNEM NAACTUYHO-MEP3AbIX IIMHUCTBIX TPYHTOB;

6) BHELHe CTaTUYECKM ONpPeseIMMbIX CUCTEM XKeNEe3HOA0POKHbIX MOCTOB C NposeTamu 40 55 m n
aBTOA0POXKHbIX C NposeTamn Ao 105 m npu onmpaHum GyHLAMEHTOB Ha UCNO/Ib3yeMble No npuHumny i
CKaNbHble U ApYyrMe MasioCKMMaemble Mpu OTTanBaAHUM FPYHTLI.

PacueTbl ocHOBaHM Tpyb cneayeT Npowu3BOAMTb, Kak NpPaBwuio, Mo Hecylleh cnocobHoctu. Ha
CUNbHOCKMMAEMbIX NPU OTTAMBAHUM TPYHTAX, MCMOMIb3YEMbIX MO NpUHLMNy |, ocHoBaHuA Tpyb cnepyet
paccuMTbIBaTh MO Hecyllel cnocobHocTn 1 no gedopmaumsam, BKAOYaa onpeneneHme nx ocagku.

12.13. PacuyeTr ocHoBaHuA cBalh Ans ¢GyHAAMEHTOB OMOP MOCTOB MO HECyLlen CnocobHOCTU
MHOTro/IeTHeMep3/bIX FPYHTOB, UCMOAb3yeMbIX NO NpUHUMNY |, cheayeT NpomM3BoAUTb cornacHo 7.2.1 n
7.2.2. Npwv 3TOM 3HaueHune ¥, B popmyne (7.1) cnegyeT npuHUMATL paBHbIM 1,4 HE3aBMCMMO OT YMUCAa
cBall B dyHOAAMEHTE M OT NONOMKEHWUS MOAOLWBbLI POCTBEPKA MO OTHOLIEHUID K MOBEPXHOCTWU TPYHTa.
3HayeHuna KoapduumeHTos ¥, n ¥, B popmyne (7.2) sonyckaetca NnpuHUMaTL pasHbim 1,0.

[N KPaTKOBPEMEHHOM 4YacTu Harpy3oK pacueTHble 3HaueHua R u R ucxopa 7.2.3 ponyckaetca

NPUHMUMaTL C  MOBbIWAKWMM  KO3hdUUMEHTOM N, PpaBHbIM: A/1A CBaWHbIX  GyHAAMEHTOB

KenesHoAopoXKHbIX moctoB 1,35 - npu ogHOBPEMEHHOM AENCTBMM MOCTOAHHBLIX WU BPEMEHHbIX
BEPTUKAJZIbHbIX HArpys3okK; 1,5 - npu AGVICTBMVI NOCTOAHHbLIX U BpeMeHHbIX COBMEeCTHO C BPpeMeHHbIMK
rOPM30OHTa/IbHbIMM Harpyskamu (BK/AKoYaA CeMcMMYecKMe Harpysku);, ans cealiHbiX (yHOAMEHTOB
ABTOA0POXKHbIX MOCTOB - COOTBeTCTBEeHHO 1,51 1,75.

Ona KenesHooOpOXKHbIX MOCTOB Ha CTAHUMOHHBIX U NOAbE3AHbIX MYTAX, FOPOACKUX, a TaKXkKe
OPYrMx MOCTOB, Ha KOTOpPbIX BO3MOMHbl CMCTEMATUYECKME OCTaHOBKM Ha HeonpegeseHHoe Bpems
noesf0B WM aBTOTPaHCMOPTa, 3HayeHue KoadpduumeHta y, B dopmyne (7.2) cneayeT NpUHUMATb

pasHbim 1,0.

12.14. PacuyeT ocHOBaHMI CBaWHbIX GYyHAIMEHTOB NO HECyLLe CNOCOBHOCTM MHOrONeTHEMEP3/bIX
rPYHTOB, MCNOJIb3yeMblX Mo npuHumny Il, cnegyeT nponsBoAUTb B COOTBETCTBUM € TpeboBaHuamu CN
24.13330. Mpwn 3TOM pacyeTHOE CONPOTUB/AEHME OTTaMBAlOWMX FPYHTOB NOA TOPUOM CBail cnepyet
npuHumatb no CM 24.13330, KaKk ana 6ypoBsbIx cBali.

PacyeT no Hecywel CnocobHOCTM OCHOBAHUIA GYHOAMEHTOB MEJIKOFO 3a/I0XKEHMA  Ha
MHOTO0/IeTHEMEP3/1bIX TPYHTAX, MCNOJIb3yeMbIX MO NpuHUMny I, Hagnexut nponssogmtb no CI 35.13330.

12.15. dyHpameHTbl 6eperoBblX, MePexoAHbIX M NPOMEXKYTOYHbIX OMOP MOCTOB HAa KpyTbIX
CKNIOHAX, a TaKXe GYHOAMEHTbI YCTOEB NPU BbICOKMX HACbIMAX B C/Iy4aAX PACMO/IOKEHMA NOA HECYLLMM
CN0eM MacTa HeEMEP30ro UM OTTaMBaloOLLEro (B nepmog, sKCnayaTaumm MmocTta) rIMHUCTOrO TPYHTa UK
MPOC/IOMKM  HACbIWEHHOTO BOAOW MecKa, MNOACTUIAEMOrO [IMHUCTbIM  TPYHTOM, Heobxoaumo
paccunTbiBaTb MO YCTOMYMBOCTM NPOTMB TNyboKoro casura (cmelieHns ¢yHAameHTa COBMECTHO C
FPYHTOM) MO KPYFNOUUANHAPUYECKON UAn Apyro 6onee OnacHOW MOBEPXHOCTU CKOJIbXKeHuA. A
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YKa3aHHbIX YCNOBUIN HaANEXUT TaKXKe MNpPOBepPATb BO3MOMHOCTb MOABNEHMA MECTHbIX OMOJ3HEBbLIX
CABWIOB Ha paHee YCTOMYMBbIX CKAOHaX BCNeACTBUE AONOAHUTENBHOMO MX HarpyeHUa BeECOM HACbINKU U
Onopbl, HapyLIEeHMA YCTOMYMBOCTM NAACTOB FPYHTa B NpoLiecce Npou3BoACcTBa pPaboT Man MameHeHUs
pexuma (YypoBHA U CKOPOCTU TeYEeHUS) NOA3EMHbBIX U MOBEPXHOCTHbIX BOA,

12.16. dyHaameHTbl MOCTOB, BO3BOAUMbIX Ha MHOrONETHEMEP3/bIX FPYHTAX, UCMOJIb3yeMbIX B
KauyecTBe OCHOBaHMI no npuHumny ll, cneayet paccymTbiBaTh 414 YCIOBUIM NOJIHOTO OTTaMBaHMA FPYHTOB
OCHOBAHWA HE3aBMCMMO OT UX COCTOAHMA (Mep3fioe MUK Tanoe) B Nepuos cTpouTenbcTBa. Pacyet no
NPOYHOCTU U TPELLMHOCTOMKOCTU CBAMHbIX 3/IEMEHTOB CleAyeT NPOU3BOAUTL Ha YCUAMA B PacYeTHbIX
ceyeHunAX, BO3HUKAIOLWMeE KaK A1 Mep3/10ro, TaK U OTTaaBLUEro COCTOAHMA FPYHTOB OCHOBaHMUA.

12.17. CBaliHble pyHAAMEHTbI HAANEXKNUT PACCUUTLIBATD HA COBMECTHOE AENCTBME BEPTUKANbHbIX U
FOPU30HTANbHbBIX CUA U MOMEHTOB, MPUHUMaA nepemelteHMAa GyHAAMEHTOB NPONOPLMOHAbHBIMM
OeNCTBYOWMM yeuanam. HesaBMcMmo oT NPUHLMNA UCMONb30BaHMA FPYHTOB B KAYECTBE OCHOBAHMSA, He
cnefyeT yuuTbiBaTb COMNPOTMB/IEHME TPYHTOB MepemelleHuAM 3ariybNeHHOro B TPyHT pPOCTBEPKA
dyHaameHTOB. B pacuyetax, BKAOYalOWMX onpegeneHve cBoboAHON A/AMHbBI CBal, OTTasBlIME U
NAacTUYHO-MepP3/ble TPYHTbl OOMYCKAeTCA pPacCMaTpuBaTb KaK /MHeWHO-gedopmupyemyto cpegy,
XapaKktepusyemyto KoapOULNMEHTOM NOCTENN, MPUHUMAEMbIM KaK A1 HEMEP3/IbIX TPYHTOB.

Mpu Mcnonb3oBaHUM FPYHTOB B KayecTBe OCHOBAHWA MO NpuHUMny | B pacyeTe aonycKaeTca
NPUHUMATb, YTO Ka*KAbl CBaMHbIN 3NEMEHT ¥KeCTKO 3aZenaH B TBEPAOMEP3NIOM FPyHTe Ha rnybuHe d,
CYMTas OT YPOBHA, COOTBETCTBYIOLLENO PAcYeTHOM (MaKCMMaibHOM) TemnepaType, NPU KOTOPOI AaHHbIN
FPYHT NepexoauT B TBEPAOMEP3/0E COCTOAHME; 34€ecb d - AnameTp nam bonblnii pasmep NonepeyHoro
CEeYEHUA 3NeMeHTa B HaNpPaB/ieHUM AEeACTBMA BHELLIHMX HArPy30K.

12.18. B ceicmmnyecKkmx panmioHax ¢GyHOAAMEHTbl MOCTOB AOMYCKaeTcA NPOeKTUPOoBaTb Ha t0ObIX
rPYHTax, MUCMONb3yeMbIX B KayecTBe OCHOBaHuMA no npuHumny . Ecnn rpyHTbl MCNOAb3YyOTCA NO
npuHumny ll, To cneayet npeaycmaTpmBaTb OnNMpaHue Nogowsbl GYHAAMEHTOB MM HUMKHUX KOHLLOB
CBall NPEMMYLLECTBEHHO Ha CKajibHble WAW ApYrMe MANoCHKMMaemble MPU OTTaMBAHUM TPYHTbI. MNpu
yyeTe CeNCMMYECKMX Harpy3oK pacyeT CBalHbIX GyHAAMEHTOB ClefyeT Npou3BoauTb cornacHo 11.4 -
11.8.

13. OcobeHHOCTN NPOEKTUPOBAHMA OCHOBAHWUIN N GYyHOAMEHTOB
HedTerasonpoBoA0OB HAa MHOTO/IeTHEMEP3/IbIX FPYHTaX

13.1. OcHoBaHMA U GYHOAAMEHTbI MarMcTpasbHbIX ra3o- U HehTeENPOBOAOB (Aanee marncTpasbHble
TpybonpoBoabl) cnesyeT NPOEKTUPOBaTb B COOTBETCTBMM C YKa3aHUAMKM pasgena 7 C Y4eTom
OONONHUTENbHbIX TPeb0BaHMN, COAEPKALLMXCA B HacTosALEeM pasgene, a Takxe B CM 36.13330.

13.2. B TexHM4YeCKOM 334aHNN Ha NPOEKTUPOBAHME OCHOBAHUN U PYHAAMEHTOB MarmMcTpasibHbIX
TpybonpoBOAOB AOMNONHUTENBHO [AO/MMHbI COAEepsKaTbCA CBeAeHMA O npegenax W3MeHeHus
TemnepaTypbl TPAaHCMOPTUPYEMOro o Tpybonposoay NpoayKTa.

13.3. MNpu1 NPOEKTUPOBAHNUM OCHOBAHUI N PYHAAMEHTOB MarncTpasbHbIX TPybonpoBoaos cieayeT
YYUTbIBATD:

maructpanbHble Tpybonposoapl, B cooTBetrctBMM ¢ [OCT P 54257, umeoT | ypoBeHb
OTBETCTBEHHOCTY;

TPaHCNOPTMPYEMbIN NO TpybonpoBoAy NPOAYKT MOMET MMETb KaK MONOXKUTENbHYI0, TaK U
OTpUUATEeNbHYI0O TemnepaTypy, 4YTO CYyLW.eCTBEHHO BAMAET Ha TenaoBoe WU  MexaHW4ecKkoe
B3aMmMogencTene Tpybonposoaa U Mep3blX FPyHTOB;

B KayecTBe OCHOBAHWN MaruMcTpasibHbiXx TPybOMPOBOAOB HE pPEeKOMEeHAYyeTCcA paccmaTpuBaTb
YYaCTKM C NOA3EMHbIMU /ibgaMW, Hanegamm u BGyrpamu nydvyeHusa, MNpPOsIBAEHUAMM TepMOKapCTa,
TEPMO3p03nK, coNUdAOKLMU, MOPO306OMHOIo PacTPeCcKUBAHUS;

OMacHOCTb MPAMOroO TEMJIOBOMO U FMAPaBANYECKOro BO3AEUCTBUA TPAHCMOPTUPYEMbIX HedTU U
HepTenpoayKTOB Ha Mep3/ble FPYHTbI NPU aBapuAX Ha MarncTpasbHbIX TPybonpoBoaax.

MpumeuarHune. TpybonpoBoabl AENAT Ha: ropsauyne yyacTKu (TemnepaTtypa MNpPoAyKTa B Te4yeHue
BCEro roAa MnoJioXKMTe ibHanA), Ten/ble yyacTku (TemnepaTtypa NpoAyKTa B TeYeHWe roa MoXKeT 6biTb U
NOJIOKUTENBHOW M OTPULATENbHOM, HO cpeaHeroaoBan Temnepatypa Bbie 0 °C) U xonoAHble y4acTKu
(cpeaHeropoBana TemnepaTtypa npoaykta Huxe 0 °C). K nepsBbim OTHOCATCA HedTenpoBoAbl Ha BCEM
NPOTS*KEHUN N ra3onpoBoAbl Ha HEGONbLIOM NPOTANKEHUM NOCAE KOMMPECCOPHbIX CTaHLMI, KO BTOPbIM



N TPETbUM - TO/IbKO ra3onpoBsobl.

13.4. NpoknagKa TpybonpoBoA0B B palloOHAX MHOFONETHEMEP3/bIX FTPYHTOB MOMET BbINOAHATLCA
NoA3eMHbIM (MPEMMYLLECTBEHHO B TpaHLWeAX), Ha3eMHbIM (MO MOBEPXHOCTU 3eM/IN C 06BANOBbIBAHNEM
nnn 6e3 Hero) uam HaazemHbim (Ha onopax) cnocobamun. Cneayer usberaTb YacTOro yepenoBaHUA
pa3nmnyYHbIX cNocob0B NPOKNAAKM HA CPABHUTENBHO KOPOTKMX PACCTOAHUAX.

13.5. [nAa ymeHbleHMA 30Hbl OTTaUBAHUA MEP3Q0ro FPyHTa caeayeT NPUMEHATb aBTOMATUYECKHN
OEVCTBYIOLME OXNaxKAaloWwmMe YCTaHOBKU (C KMAKOCTHBIM UKW NapOXUAKOCTHbIM XNadoHOCUTENEM) U
TEN/IOU30NPYIOLLIME 3KPaHbl. TenIoU30MALMOHHbIE 3KPaHbl AAA HA3eMHOW MPOKNAAKM chneayeT
BbINONHATL NJAOCKMMM, ANA NOA3EMHON - ULMANHAPUYECKMMMU.

13.6. TlpM nNPOEKTMPOBAHUM OCHOBaHMIK W GyHOAMEHTOB TpybonpoBogoB B palioHax
pacnpocTpaHeHMAa MHOroNeTHEMEP3/bIX TPYHTOB C/ieAyeT BbIMOAHATL CAeAyoWmne pacyeTsbl:

pacyeT OCTbiBaHMA TpaHCNoOpTUpyemoro no TpybonpoBoay NPOAyKTa C LEAbl0 YCTaHOBJ/IEHMA
TemnepaTypbl No AJnHe TPybonpoBoAa, a TAKXKe BbIABAEHUSA €ro ropavmx, Ten/bIX U XON0A4HbIX Y4aCTKOB
(cm. npumeyanme K 13.3);

pacyeT rnybuHbl OTTaMBaHMA U MPOMEP3aHMA TPyHTa B OCHOBAHWUW MNOA3EMHbIX M Ha3eMHbIX
TpybonpoBoaos.;

pacuetbl no | u Il rpynnam npeaenbHbIX COCTOAHWIM C YY4ETOM MPOLLECCOB, MPOUCXOAALUNX B
OKpY»KalolemM MaccuMBe FpyHTa B pesynbTaTe ycTponcTea Tpybonposoaa (npocagka u TepMOKapCT npu
OTTaMBaHWUU, NyYeHMe NPU NPOMOPAXKUBAHUK).

13.7. ThybuHy oTTanBaHMA (NPOMOpaXKMBaHWUA) TPyHTa cAedyeT ONpefensite YUCAEHHbIMU
MeTo4aMW, C Y4YEeTOM MPOEKTHOrO CPOKA 3KcnayaTauum Tpybonposoga. [nybuHy oTTamMBaHus
MHOTONETHEMEP3bIX TPYHTOB NOA LEHTPOM FrOpAYMX M TensblX Nog3eMHbIX TPybonpoBoAoB, a TaKkKe
rnybuHy NnpomepsaHuaA rpyHTa Nnog, LEHTPOM X0N04HbIX TPYHONpPoBOAOB, PACNONOMKEHHbIX Ha YYaCTKax C
MHOFO/IETHEMEP3/IbIMX  TPYHTAaMU He C/IMBAIOLLErocA TUMa, AOMYCKAeTCA pPaccymMTbiBaTb COrM1acHO
yKasaHuam MpunoxeHuna H.

13.8. PacueTHble Harpysku, BO3LENCTBMA M UX COYETAHWA NPU NPOEKTUPOBAHWUW OCHOBAHWUI U
dYHOAMEHTOB MarmcTpanbHblx TpybonpoBoAOB B paliOHax MHOroneTHeMep3nblXx FPYHTOB cnepyet
NPWHUMATb B COOTBETCTBUM C TpeboBaHuamu CIM 20.13330 m CIM 36.13330.

13.9. Ona coBMecTHOro pacyeTa cUCTeMbl "OCHOBaHMWe (Bmeljatowmii maccus)-Tpybonposog"
MOTYT UCMO/Ib30BATbCA aHA/IUTUYECKUE UM YNC/IEHHbIE (METOA, KOHEYHbIX 31eMEHTOB, METOZ, KOHEYHbIX
pasHocTel U ap.) metoapl. MpU MCNONb30BaHUMU YNCIEHHbBIX METOAOB pacyeTHas MoZesb "OCHOBaHUe-
TpybonpoBoa" [ONXHa afEeKBAaTHO OTpPaXaTb KOHCTPYKTUBHble 0CObBeHHOCTM Tpybonposoaa,
XapaKTEPUCTUKM MHOTONIETHEMEP3AbIX FPYHTOB U CXEMbI MX B3aUMOAENCTBUA.

14. OcobeHHOCTM NPOEKTUPOBAHUA OCHOBAHUI
1 GYHAAMEHTOB Ha CKNOHaXx

14.1. TpoeKTUpoBaHUE OCHOBaHUI M ¢yHAAMEHTOB Ha CK/AOHax (oTKocax) B paloHax
pacnpocTpaHeHUss MHOIOJIETHEMEP3/bIX TPYHTOB CNeAyeT BbINO/HATL MO NepBOM rpynne npeaenbHbIX
COCTOAHWUI B COOTBETCTBMM C YKasaHuaAMM CI 22.13330, C y4€TOM CHUMKEHWUS MPOYHOCTU MEpP3/bIX
FPYHTOB MpPWU YyBE/IMYEHUN TEeMMepaTypbl U OAUTENbHOCTU BO3AENCTBUA HArpysku, a TaKKe BAUSHUA
reoKpPUONOrMYECKUX YCIOBUNA.

14.2. TMpu nNPOEKTUPOBAHMM OCHOBAHWM U GYHOAMEHTOB B palioHax pacnpocTpaHeHus
MHOTONETHEMEP3/IbIX FPYHTOB HA CK/AOHAX W MPUCK/IOHOBOM TEppUTOpUM CnepyeT paccmMaTpuBaTb
TepMogMHaMMNYECcKoe PaBHOBECME CUCTEMbI "'COOPYKEHNE-OCHOBaHME-CKAOH" C yYeToOM HOPMaTUBHbIX
OOKYMEHTOB MO MHMKEHEPHO-Te0/IoTMYECKUM MU3bICKaHUAM ans ctpouTenbctsa (CM 47.13330), a Takxe
cnepytowmx GakTopos:

KPYTM3HA, BbICOTA, MPOTAXKEHHOCTb, LUMPUHA N SKCMO3MLMA CKNOHA;

nposiBAeHne rNyBUHHbIX M CONNGIOKLMOHHBIX OMO3aHNI U HapYLLEeHMe PacTUTENbHOro NOKPOBa,
HaneneobpasoBaHue, Byrpbl Ny4YeHUs, TEPMOKAPCT, TEPMO3PO3US;

MOLLIHOCTb C/I0S1 U XapaKTep pPacnpocCTpaHeHWss MHOroJeTHEMEpP3/biX TPYHTOB (CnaoLIHOE,
NnpepbIBUCTOE, OCTPOBHOE), Ha/IMUYME }KUIbHOTO U N1ACTOBOrO NbAa, TA/IMKOB, KPUOMEroB;

TemnepaTtypa Mep3/oro rpyHTa BO BPeMeHU No rnybuHe M NpoCTUPaHMIO CKAOHA (M30Tepmbl) Ha



CTaANWN CTPOUTENBLCTBA, IKCMAYyaTaLMM U IMKBUAALNN OO BEKTOB;

0COBEHHOCTM MPUPOAHBLIX KpUoreHHbIx Gopm pesibeda (KameHHble rneTyepbl, Kypymbl U ap.), a
TakKe GopPMMUPOBAHMA TEXHOTEHHbIX GOopM (0TBasIbl, Kapbepbl, KOTJI0BAHbI, BbIEMKW, HACbINK U Ap.);

reoKpuosiormyeckmne ycnosmsa (TEKCTYpa, BAAXKHOCTb, IbANCTOCTb GU3NMKO-MEXaHMYECKME CBOMCTBA
MEpP3/1bIX M OTTaMBaAOLLMX MPYHTOB), @ TaK¥Ke XapaKTep HanaacToBaHUS NOPOL;

Ha/ZMuMe COOPY)KEHWUIM Ha CKJAOHax, umelowmeca aepopmaumm COOPYKEHUM, a TaKxke
MepOonNpPUATAA MO NPOTUBOOMNON3HEBOM 3aLLUTE;

WHTEHCMBHOCTb W XapaKTep TEeXHOreHHOM HarpyskM, OCOBEHHOCTW TenjoBOro W CUAOBOTO
BO34EMCTBMA HA CKJIOH MPOEKTUPYEMbIX COOPYMKEHWUI MO MPOAONKUTENbHOCTU, OXBATy TEPPUTOPUM,
KO/IMYECTBEHHbIM 3HAYEHMAM TEMNEepPaTypbl, KOHCTPYKTUBHbIM OCOBEHHOCTSAM COOPYKEHUIA.

TpeboBaHMA K UHXKEHEPHO-TE0IOMMYECKMM U3bICKAaHUAM NpUBeLEHbI B [3].

14.3. PacuyeTbl YCTOMYMBOCTM CKAOHOB (OTKOCOB) W COOPYXEHWM Ha HUX B paloHax
pacnpocTpaHeHNA MHOTONIETHEMEP3/IbIX FTPYHTOB, B OT/IMYME OT Ta/bIX FPYHTOB, CAeAyeT OCYLLeCTBAATb C
YY4ETOM TeMMepaTypHOro COCTOAHWA TPYHTOBOrO MaccuBa. B 3aBMCMMOCTM OT TemnepaTypHoOro
COCTOAIHMA TPYHTOBOrO MaccMBa CaeAyeT PacCMaTpPMBaTh fBa OCHOBHbIX TUMA KPUOTFEeHHbIX onossHen: 1 -
Mep3/ble; 2 - oTTamBatowme. Kpome TOro, CyLLeCTBYHOT Pas/iMyHble TUMbl CMELAHHbIX KPUOTEHHbIX
OnonsHewn.

14.4. MNporHo3 ycTOMYMBOCTN CKNOHOB WM COOPYMKEHUI Ha HUX HEOOXOAMMO OCYLLECTBAATb HA
OCHOBAHWM BbINOJIHEHMA NPOIHO3HbIX TEMOTEXHUYECKMX PACYETOB, CXEMATM3ALLMM NPUPOLHbIX YC0BUIA
M onpeneneHUs MNOBEPXHOCTEM CKOJIbXKEHUSA B MeEpP3/blX MOPOoAaX, a TaKXKe BO3MOMHOCTU
BO3HUKHOBEHMSA U Pa3BUTUA CONNPAIOKLNN.

14.5. PacyeT MecTHOM 1 0bLLeit yCTOMYMBOCTU CUCTEMbI "'COOPYKEHNE-OCHOBAHNE-CKNOH" A0/KeH
Npoun3BOAUTLCA METOAaMM, YA0BAETBOPAOWMMN YCIOBUAM PaBHOBECUA B NpenesibHOM COCTOSIHUM, C
MCNO/Ib30BaHMEM MporpaMmm, pa3paboTaHHbIX HA OCHOBE OOLWENPUHATBIX MEeTo40B pacyeTa
ycToMuMBOCTU. [OMNycKaeTca MPUMEHATb APyrMe MeToAbl pacyeTa, pesy/bTaTbl KOTOPbIX MPOBepeHbI
OMNbITOM MPOEKTUPOBAHMA, CTPOUTENbCTBA WM 3SKCMayaTauuu. PacyeTbl BbIMOJIHAKTCA Ha OCHOBHOE U
ocoboe coyeTaHune Harpysok.

14.6. NoBEepPXHOCTb CKOJIbXXEHWA B MAacCMBE Mep3/blX OAHOPOAHbLIX TPYHTOB, B OCHOBHOM,
onpeaenseTcs NojoXKeHnem U3oTepmbl Hanbosee BbICOKOM OTpMLATENIbHOW TeMMepaTypbl FPyHTa, a B
MaccMBe HEeOAHOPOAHbIX TPYHTOB - HaUMEHbWWMMKU NPeaenbHO-AAUTENbHBIMW  3HAYEeHUAMMU
COMPOTUBNEHUA CABUTY MEP3/1I0ro rpyHTa. [MOBEPXHOCTb CKONbXKEHWA OTTamMBalOWEro rpyHTa (Ha
CONMMPNIOKUMOHHBIX CKAOHAX M OTKOCax) cneayeT 3a rpaHuLUelr OTTaMBaHMA, KOTOpas MNPaKTUYECKM
napannesnbHa MNOBEPXHOCTU CKAOHA, MOLLHOCTb OMO/I3AIOWEro C/0A pPaBHA [ybUHE OTTauBaHUS,
onpeaenseTcs Npu reoKPMOIOrMYecknX U3bICKaHUAX U YTOYHAETCSA TENIOTEXHUYECKMM PACcYETOM.

B Tensnoe Bpems roga B HEKOTOPbIX Cy4aAX OLHOBPEMEHHO MOTYT Pa3BUBATLCA COMMBIOKLMA U
rnyOuHHbIMA ONON3eHb MEP3ON0 FPYHTa, YTO CedyeT yYUTbiBAaTb B pacyeTax Nno Hecylel cnocobHOCTH
OCHOBAHWI M NPU Ha3HAYEHUM NPOTUBOOMNON3IHEBbLIX MEPONPUATUIA.

14.7. Cuna npepenbHOro ConpoTUBAEHWUA OCHOBAHWSA, C/IOKEHHOro AMCMNEPCHbIMU TFpyHTaMu
OOJ/IKHA oNpeaenaTbca UCXOAA U3 YC/IOBUA, YTO COOTHOLLEHWE MEXAY HOPMasibHbIMU U KacaTes/lbHbIMM
HanpPsXXeHUAMM MO BCEM MOBEPXHOCTAM CKOJbXEHMUA, COOTBETCTBYIOLLEE MNPELEe/IbHOMY COCTOAHMIO
OCHOBAHWA, NOAYMNHAETCA 3aBUCUMOCTHU

T =coltgp+c, (14.1)

rge ¢ W C - pacyeTHble 3HAYEHMA Yrna BHYTPEHHEro TpeHua W yaenbHoro cuennexHva. [na
Mep3/ibIX FPYHTOB ONpeAenanTca NpeaeNbHo-A/UTe/IbHble 3HaUYeHUA Yria BHYTPEHHEro TPpeHna @, u
YAENbHOro cuenneHna C, Npu NpoBeAeHUMN UCMbITaHUA Ha cpe3 mepsnoro rpyHTa (FOCT 12248), ana

OTTanBaloWMX TPYHTOB @y W Cy MNPV NPOBEAEHUM UCMbITAHWUIA Ha HEKOHCONMAMPOBAHHbIN ObICTPbIN

cpe3 OTTauBaKLWEro rpyHTa no mepsnomy cnoto B cootsetcteum ¢ FOCT 20276, TOCT 12248 n TOCT P
53582.
14.8. PacyeTHble 3Ha4YeHWA @ W C ONPeAenAlTCA NO OMbITHbIM AaHHbIM. [aa coopyxkeHuin llI

YPOBHA OTBETCTBEHHOCTU W nNpeaBapUTE/IbHbIX pPaACYETOB yCTOVNVIBOCTVI OCHOBaHMUM AOoNnyCKaeTcAa



pacyeTHble 3HayeHua @, C , @y ¥ Cy NpuHMMmaTh no Tabnmuam B.13 n B.14.

KoadpduumMeHT HaaeKHOCTH ¥, NO OTBETCTBEHHOCTM COOPYKEHUI NpUHUMaeTca paBHbim 1,2; 0,95
n 0,9 cooTBeTCcTBEHHO A5 coopyKeHui |, Il n lll yposHeli otBeTcTBeHHOCTM (TOCT P 54257).

KoaddpurumeHT ycnosuit paboTbl 7, NPUHUMAETCA PaBHbIM:

OJIS MEP3JIBIX OUCIIEPCHBEIX TPYHTOB « e vt oot oot anenneaneeneeens 1,0;

IOJIS OTTAUBAIMIMX & v o e o e o o oo oo oo oo oo neneneneneneneneneeeas 0,85.

14.9. Mpw cTpOUTENBCTBE HA CK/OHAX, C/IOMKEHHbIX MHOrONETHEMEP3/ILIMU FPYHTAMW, cneayet
NPUMEHATb NPEUMYLLECTBEHHO MPUHLUMN | LCNONB30BaHMA MHOTOJIETHEMEP3/IbIX TPYHTOB, NPU YC/IOBUM,
YTO B TeyeHMe BCero nepuopa 3Kcnayatauum OyaeT obecneveHa oTpuLaTeNbHaa TemnepaTtypa,
Tpebyemas MO pacyeTy YCTOMYMBOCTM CKAOHA W Hecyulel cnocobHocTn ocHoBaHui. MpuHumn |
NCNO/Ib30BaHMA MHOTOJIETHEMEP3/bIX TPYHTOB AOMYCKAEeTCA NPW CTPOUTENBbCTBE HA CKAOHAX, C YyY4eToM
6.1.3,6.1.41n6.1.6.

14.10. Mpn UCNONBb30BAaHUM MHOTONETHEMEP3/bIX FTPYHTOB MO NpuHUMNY | cneayeT BbINOAHATb
NMPOrHO3 TEMMEPATYPHOro pPeXMma M, B Caydae HeobXxogMMOCTM, CneumnasbHble MeponpuaTUA Mo
obecneyeHUI0 NPOEKTHOM TeMnepaTypbl MepP3/a0oro rpyHTa u obecneymBaTb KOHTPO/Ib TEMMNepPaTypbl B
TeyeHue BCEro nepmoaa sKcnayatauum. [1na coxpaHeHUA U NOHUMKEHUA TEMNEPATYPbl MeP3J/IbiX FPYHTOB
cnepyet NPUMEHATb caedylowme MeponpuATUA: arpoaecoMesIMopaums, yCTPOMCTBO TENN03aLmUTHbIX
9KPaHOB, BOAOOTBOA U Ap.

14.11. MHoroneTHemMep3/ble TPYHTbl Ha CK/IOHAxX M MPUCKIOHOBOW TEPPUTOPWUM, KaK MpPaBuno,
cnegyet WUCMOJb3oBaTb MO OAHOMY npuHUMny. Tpu CTPOUTENbCTBE Ha CKIOHAX pPeKoMeHAyeTca
MaKCMMasibHOE COXPaHEHME M AaxKe YAyylleHMe 3KOJIOrMYecKon OOCTAaHOBKWM 3a cYeT NpUMEHEHMUS
MPOEKTHbIX, OPraHM3aUNOHHO-TEXHONOMMYECKUX pPEeLIeHUA WU MEeponpuUATUA NO NPefoTBPALLEHUIO
ONON3aHMA M HapyLeHMA 3KONOFMYECKOro paBHOBecMA, 0OYyC/I0BAEHHONO ONACHLIMU KPWUOTEeHHbIMM
npoueccamm (TEPMOKApPCT, Ny4eHne, HaneneobpasoBaHue).

14.12. Ha ckNOHax CKaJibHbIX M NOAYCKa/IbHbIX MOPOA, pacyeTbl YCTOMYMBOCTU U NPOEKTUPOBAHUA
dyHOAMEHTOB A0MYyCKaeTcs BbIMOJIHATL B COOTBETCTBMU € TpeboBaHuamu CM 22.13330. UHKeHepHas
NoAroTOBKa TEPPUTOPUN A0/IKHA OCYLLECTBAATHCA COracHo 6.5.

14.13. B KadvectBe ¢GYHOAMEHTOB COOPYMKEHMM HA CKAOHAX B pPalOHax pacnpocTpaHeHuA
MHOTO/IETHEMEP3/IbIX  FPYHTOB  PEKOMeHAYeTcA MPUMEHATb OTAENbHO  CToAwMe  cTonbuyaTtble
dyHOAMEHTbI, CBau U pAAbl CBal, Npope3atome NoBepPXHOCTb CKObXKeHUA. MecTa pacnofioxKeHuA cBal
Ha CKJ/IOHEe, KO/JIMYECTBO, KOHCTPYKUMA, pa3mepbl U pPaCCTOAHME MexKAy HUMMU OMpefensAtTca Ha
OCHOBAHWMW PACYETOB MECTHOW M 0OLLEeN YCTOMYMBOCTU CKIOHOB M C YY4ETOM OMOJI3HEBOrO AAB/IEHUS
MEepP3/10r0 rPyHTa Ha CBaW U Harpy3oK OT COOPYKEHUA.

14.14. B KayecTBe WHXXEHEPHbIX COOPYKEHWUN, MPOTUBOLENCTBYIOLLIMX OMO3AHUID MEpP3/bIX U
OTTAaMBAIOLLUX FPYHTOB, CAeAyeT NPUMEHATb TPALAULMOHHbIE COOPYKEHMA: KOHTPPOPCHI, KOHTPOAHKETHI,
nognopHble cTeHbl, paabl ceait (CN 116.13330), pacnonoKeHue KOTOPbIX Ha CKJAOHE U Mmexay coboli
060CHOBbIBAaETCA pacyeTamMu M3 YC/IOBUS HeZOMyLWEHMA TeYeHMA MepP3/1I0ro M OTTaMBalOLWEro rpyHTa
MeXAY HUMW U He npenAaTcTayowme GUAbTPaummn Boabl N0 CKAOHY. MecTa pacnonoXeHUA 1 KOANYeCcTBO
YOEPHKUBAOLNX COOPYHKEHNIN HA CKNOHE 0O6OCHOBbIBAIOTCA pacyeTamMmm MecTHOM M 06Leit yCToMYNMBOCTH
CK/IOHA.

14.15. Ha cknoHax COY npumeHATCA B CAy4Yasax MPaKTUYECKOM HEeBO3MOXHOCTU Wan
He[O0CTaTOYHOM 3PDEKTUBHOCTU APYIUX MEpOonpuATUIA ANA CTabuaM3auumn cKAoHa M obecnevyeHusa Ha
BECb Mepuoj 3KCMAyaTauumn Temnepatypbl rpyHTa, HEOBXOAMMOI MO pacyeTy Hecyluei cnocobHOCTU
OCHOBaHuA.

14.16. Ans conUdNOKLUMOHHBIX CKIOHOB B Ka4eCTBE OCHOBAHUMN NIMHENHbIX COOPYMKEHUI (NUHUIA
anekTponepeaaun, TpybonpoBoaoB, 3CTaKaa) cieayeT NpUMeHAaTb obTeKkaemble PyHOAAMEHTbI B BUAE
OTAENbHbIX CBal, PALOB CBal, paboTalolWmMX B YCNOBUAX OOTEKAHMA MX OTTaMBAOWMM TPYHTOM MpK
cobNt0AEHUN NPUHLMNG ONTUMANBLHOMO COXPAHEHMA NPUPOAHbIX YCNOBUIA HA CKAOHax (obecneyeHue
duUNbTPaLMM BoAbl, COXpAaHEHUE pacTUTenbHocTM). Koanyectso, pasmepbl, riybuHa 3asesku cBait B
MEpP3/blii TPYHT ONPeaenArnTCcA pacyeTom C y4eTOM OMO3HEBOrO AABJEHWA OTTaMBAlOLWLErO TPYHT],
rOPU30HTaNbHbIX HAarpy30K OT COOPYKEHUA, TemnepaTypbl U NPOYHOCTHLIX CBOMCTB MEP3/10ro FPyHTa.

14.17. PaboTbl Ha CKAOHAX AOJ/IKHbI BbIMNOJHATLCA B 3MMHWUI nepuod. BbinosHeHMe paboT B
Tennoe BpemA rofa AOMNYCKAeTCs TONbKO MOC/Ae BbIMNOAHEHWA paboT no cTabuamsaumm cKAoHa W



o6a3aTenbHOro NpoBeAeHNs TENJOTEXHUYECKOrO NPOrHO3a U pacyeToB 0bLeit U1 MecTHOM YCTOMUYNMBOCTH
CK/IOHOB M COOPYKEHMUIM HA HUX.

14.18. MeponpuatMa NO WHXEHEepPHOW 3aluTe W OXpaHe OKpyKawuwen cpeabl caeayet
NPOEKTMPOBATb KOMM/IEKCHO C YYEeTOM FeOKPMOJIOTMYECKUX YC/IOBUA M MPOrHO3a WMX M3MEHEHUs B
npouecce CTPOUTENbCTBA (C y4eToM MO3TanNHOCTM) WM 3KchayaTauuu obbekToB. OcyuiecTBieHue
MEPONPUATUIA UHMKEHEPHOW 3alMTbl HE AO/MKHO MPUBOAMTL K aKTUBM3ALMM OMACHbIX KPUOTFEeHHbIX
MPOLLECCOB Ha CKJ/IOHAxX U MPUMbIKAOWMX TeppUTopusax. TexHundyeckas 3PpPeKTUBHOCTb M HaAEeKHOCTb
COOPYXEHUN N MeponpuATUIA MHXKEHEePHOWM 3allMTbl AO0J/IKHbl MOATBEPXKAATbCA pacyeTamu, a B
060CHOBaHHbIX C/Ty4anx - MOAENIMPOBaHNEM (HaTyPHbIM, PUINYECKUM, MaTEMATUYECKMM).

14.19. Ana ctabnnmsaumm cCKNOHOB HAPALZY C MHXXEHEPHBIMWU COOPYHKEHUAMM CnegyeT NPUMEHATb
MEPONPUATUSA MO CHUNKEHUIO TemnepaTypbl Mep3/iblX FPYHTOB U YMEHbLUEHUIO FYOUHbI CE30HHOro
oTTaMBaHUA (arposiecomenmopauma, YCTPOUCTBO TEMno3alWMTHbIX 3KPaHOB, BOAOOTBOZA), YNPOYHEHME
rpyHTa (3ameHa W apMUPOBAHME) C Y4YeTOM HacToALEero AoKymeHTa. Ha cKnoHax [o/mkeH ObiTb
opraHusoBaH 6ecnpenaTCTBEHHbIA CTOK MOBEPXHOCTHbIX BOZ, WCKAOYEHO 3acTaMBaHWe BOJj, Ha
6eCccToYHbIX y4acTKax M NonagaHue Ha CKJIOH Bo4, C NPUCK/IOHOBOM TeppUTOpUM.

14.20. B npouecce CTPOUTENbCTBA, 3KCMAyaTaUMM U NUKBUOALMU COOPYKEHUM Ha CKAOHAX M
NPUCKJAOHOBOM TEPPUTOPUMU BbIMNONHAETCA MOHUTOPUHI YCTOMYMBOCTU CKNOHOB M COOPYMEHMA NO
NpoekTy, paspaboTaHHOMY C yyeTom pasgena 15, no3Bonsowemy KOHTPOIMPOBaTb NOBEPXHOCTHbIE W
rnybuHHble nepemelleHus rpyHTa. Ha obbektax | u Il cteneHM OTBETCTBEHHOCTU HeobxoAumo
OpraHn3oBaTb CTaUMOHapHble HabaoAeHMA 32 ONON3HEBbLIMU MPOLLECCAMM C YCTAHOBKOW KOHTPOJIbHO-
M3MepUTENIbHOM annapaTypbl B CKBA)KMHAxX B HECKO/IbKMX CTBOPAX MO MPOCTUPAHUIO CKIOHA W
BbINO/HEHNEM HabAtOAEHMI 33 OCAAKAMM U CMELLEHUAMM MO rNybuHe.

15. FeoTeXHUYECKUIA MOHUTOPUHT NPU CTPOUTEIbCTBE
M 3KCM/lyaTauyMm COOPYHKEHMN Ha MHOTFOJIETHEMEP3/IbIX TPYHTaX

15.1. TeoTexHUYECKNI MOHUTOPUHI (Janee MOHWUTOPWUHI) Ha MHOrOJIETHEMEP3/bIX TPyHTax -
Komnnekc paboT, OCHOBaAHHbIM Ha HATYPHbIX HaOAOAEHMAX 33 COCTOAHMEM TPYHTOB OCHOBaHWA
(TemnepaTypHbIA  peXxunm), TUAPOreo/IOTMYECKUM  PEXMMOM, MNEePEMELLEHUEM  KOHCTPYKLMIA
¢dyHAAMEHTOB BHOBb BO3BOAMMOT0, PEKOHCTPYMPYEMOTO M SKCMAYaTUPYEMOTO COOPYKEHMUA.

15.2. B palloHax pacnpoCTpaHEHUA MHOTFOIETHEMEP3/bIX TPYHTOB MOHWUTOPWUHI Heobxoanmo
npoBOAUTb A/IA BCEX BUAOB 30aHUN W COOPYKEHWIM, B TOM YWUC/E MOA3EMHbIX WHXEHEPHbIX
KOMMYHUKaLLWUIA.

15.3. MOHWUTOPUHT OCYLLECTBAAETCA B COOTBETCTBMM C MPOEKTOM, KOTOPbIM pa3pabaTbiBaeTca B
npoLecce NPOEKTUPOBAHMUA.

Mpwu paspaboTke NpPoeKTa MOHUTOPUHIA ONPEAENAOTCA COCTaB, 06BbEMbI, NEPUOANYHOCTb, CPOKU
M MeToapbl PaboT, cXxeMbl YCTAaHOBKM HabtoaaTeNbHbIX CKBAXKMH, reofe3nyeckmx Mapok U penepos,
OATYMKOB M NpMOOPOB, KOTOPbIe HA3HAYAOTCA MPUMEHUTENIBHO K PacCMaTPUBAEMOMY OOBEKTY
CTPOUTENBbCTBA (PEKOHCTPYKLMU) C YH4ETOM €ro crneunduKu, BKAIOYAIOLWEN: Pe3ynbTaTbl MHMKEHEPHbIX
M3bICKaHUM HA MOWAAKE CTPOUTENbCTBA, MPUHUMN MCMO/b30BAHUA MHOFONETHEMEP3/bIX TPYHTOB B
KayecTBe OCHOBaHWI GYHAAMEHTOB, OCOOEHHOCTEN MNPOEKTUPYEMOTO WU PEKOHCTPYMPYEMOro
COOPYKEHUA U COOPYKEHUIM OKPYKatOLLE 3aCTPOMKM U T.M.

15.4. B npoeKTe MOHUTOPUHIA cieayeT yunTbiBaTb GAKTOPbI, OKa3blBalolWMe BAUAHUE Ha BHOBb
BO3BOAMMOE (PEKOHCTPYMPYEMOE) COOPYIKEHWE, €r0 OCHOBAHME, OKPYXKAIOWMIM TPYHTOBbIM MaccuB U
OKPY)KAIOLLYIO 3aCTPOMKY B MpOLecce CTPOUTENbCTBA WM 3KCMAyaTauMu, B TOM YMUC/ie BO3MOMKHOCTb
NPOSB/IEHNA ONACHbIX FTEOKPUOIOTMYECKMX NMPOLLECCOB (KPUOTEHHOE NyYeHue, TePMOKApPCT, ONoJ/I3HEBbIE
npoueccbl, ocefaHWe MOBEPXHOCTU NpPW OTTaMBaHMM M Ap.), A TaKkKe TennoBble BO3LEWCTBUA OT
CTpOUTENbHbIX PaboT.

15.5. Ona ocyllecTBNeHUA MOHUTOPUHIA B Mepuos CTPOUTENbCTBA COOPYXKEHWn obopyaytoTca
KOHTPOJ/IbHblE TEPMOMETPUYECKME U TUAPOre0/I0rMYECKNE CKBAXKMHbI, Ha QyHAAMEHTAX COOPYKEHUN
YCTAaHABAMBAIOTCA MNOCTOAAHHblE reoAe3nyeckne MapKuM, MO KOTOPbIM BbINOJHAKTCA U3MepeHuA
TemnepaTtypbl rPyHTa, YypOBEeHb NOA3EMHbIX BOA, WX COCTaB W TemnepaTypa, HUBENUPOBAHME
dYHOAMEHTOB, B TOM YMC/Ie MOTPYXKEHHbIX CBall, N3MEPAIOTCA OTMETKM NOAKPaHOBbLIX NMyTel MOCTOBbIX
KpaHOB, BOAOOTBOAHbLIX JIOTKOB B TEXHUYECKMX 3TarKaX W NOAMNOAbAX 34aHWMN, a TaKKe TPOTyapoB Yy



coopyKeHuin. MecTa yCTaHOBKU TEPMOMETPUYECKUX U TMAPOre0N0rMYeCcKMX CKBaXKUH, reoaesnyecknx
MapoOK YyKasaHbl B Tabanue M.2, nepuogMyYHOCTb NPOBEAEHUA 3amepoB npueedeHa B Tabavue M.2.
Kpome TOro, KOHTPOAMpPYETCA MAOTHOCTb FPYHTOB, Y/IOXKEHHbIX B HACbINAX, NPU 3ameHe TPYHTOB B
BblEMKaX M NpU HambiBE TEPPUTOPUN. TEPMOMETPUUYECKME CKBAXKMHbI 060pYyAYyOTCA B COOTBETCTBUMN C
FOCT 25358. TpeboBaHuMAa K 060pyAOBaHUIO TMAPOreo/IOrMYECKUX CKBa*KUH npueeaeHbl B [3].
YCTPOIACTBO HUBEMPHBIX MAPOK WU reofesnyeckme MamepeHusa nposoasaTca B cootsetcTeum ¢ TOCT
24846.

15.6. B nepmog, aKcnayaTauum COOPYKEHMUA MOHUTOPUHE OCYLLECTBAAETCA B Lenax obecnevyeHums
MPOEKTHOrO peXMma TFPYHTOB OCHOBAHWA W CcOCTOAHMA GYHAAMEHTOB COOpyXKeHuss. B cocTtas
MOHUTOPUHTIA BXOAAT cieaytowme Buapl pabort:

TEKYWMIA WM KOHTPO/bHbLIA OCMOTP COCTOSHUS TEXHWYECKMX 3TarKelh, noanonui 3aaHun U
PacnooXKeHHbIX B HUX KOMMYHUKALUMN U APYTUX YCTPOMCTB;

HabnoaeHuA 3a cocToaHnem 6eToHa pyHAAMEHTOB;

HabnoaeHMA 3a TemnepaTypol rpyHTa B OCHOBAHUM COOPYKEHWN;

HabnoaeHMA 3a TemnepaTypo BO3ayxa B NOANO/bE;

HabnoaeHMA 3a ocagkamn GYHOAMEHTOB;

HabnoaeHMA 3a rMAPOreoc/IorMYEeCKUM PEXMMOM OCHOBAHUS.

MeproaMYHOCTb NPOBEAEHNS 3aMEPOB YKasaHa B Tabauue M.2.

15.7. NMpoJomKUTeNbHOCTb MOHUTOPWUHIA 3aBUCUT OT NPUHLMNA CTPOUTENBLCTBA M COCTABAAET gNA
COOpPYKEHUN, NOCTPOEHHbDIX NO:

| ApUHUMNY - B Te4eHWe BCEero nepuoaa sKkcnayaTaumm COoOpyXKeHuUs;

Il npUHUMNY: a) C UCNO/Ib30BaHWEM NPeaBapPUTEIbHOIO OTTaMBaHUA FPYHTOB - B TedeHue 5 nerT;

6) c gonyuieHNnem oTTauBaHMA B Nepuoa sKcnayaTaumm - B TeyeHme 10 nert.

MpumeyaHue. MpoaoKUTENBHOCTE MOHUTOPUHIA MOMKET OblTb COKpalLeHa npu cTabunamnsaumm
N3MEHEHUIN KOHTPOAMPYEMBIX NAaPaMeETPOB UKW YBEMYEHA MPU OTCYTCTBUM CTabuamnsaumm M3MeHeHUin
KOHTPOJINpYeMbIX NapameTpoB.

15.8. B npougecce MoHUTOpUHra Heobxoaumo obecneuntb cBOEBPEMEHHOCTb MHGOPMUPOBAHUA
3aMHTEPECOBaHHbIX CTOPOH O BbIAB/IEHHbIX OTKJIOHEHUAX KOHTPOAMPYEMbIX NapaMeTpoB (B TOM uncie
TEHAEHUMW WX M3MEHEHWW, MpPEBbIIAIOWME OXKMAAEMbIE) OT MPOEKTHbIX 3HAYEHUN U pPe3yNbTaToB
TEN/O- Y Te0TEXHUYECKOTO NPOrHo3a.

16. 9Konormyeckme TpeboBaHMA NPU NPOEKTUPOBAHUM
N YCTPOMCTBE OCHOBAHWUM U GYHAAMEHTOB
Ha MHOro/IeTHEMEP3/IbIX FPYHTaX

16.1. B npoeKTe OCHOBaHUI U GYHAAMEHTOB Ha MHOrO/IETHEMEP3/bIX FPYHTaX AO0/KHbI 6biTb
npeaycmoTpeHbl MmeponpuaTua, obecneymsatolme npeaoTspalleHne, MUHUMU3ALNIO UAN IMKBUAALNIO
BpedHbIX M HeKenaTe/ibHbIX 3KONOMMYECKMX WU CBA3AHHbIX C HUMW COLMAsbHbIX, SKOHOMUYECKUX M
APYr1x nocneacTeuii.

16.2. DJKonornyeckue TpeboBaHWUA, y4yuUTbIBaEMble MPU MNPOEKTUPOBAHUU U CTPOUTENbLCTBE,
OCHOBbIBAIOTCA Ha pe3ynbTaTaxX WMHMKEHEPHO-3KONOMMUYECKUX M3bICKaHWIM, B KOTOPbIX OAETCA OLEHKa
COCTOSIHMS OKpY’Katollel cpedbl M NMPOrHO3 BO3AENCTBMA Ha Hee 0b6beKTa cTpouTenbcTsa. Mpasuna
NHXXEHEePHO-3KONOTMYECKUX U UHXKEHEPHO-TeoAe3nYeCcKUX U3bICKaHUIM ONA CTPOUTENbCTBA COAepIKaTea
B [1] n [2].

16.3. MporHo3 BO3AEACTBUA Ha MPUPOAHbIE YCAOBMA OCYLLECTBAAETCA Ha BecCb MNepuos
CTPOUTENBCTBA U SKCMIyaTaLUKU 34aHUI N COOPYIKEHUIN N A0NKEH YCTaHABNMBATb:

BO3MOHOCTb M3MEHEHUs TeMn/J0BOr0 pPEeXMMa MHOroJIeTHEMEP3/bIX TPYHTOB  paiioHa
CTPOUTENbCTBA M MNpUAErawowWmx TeppuUTopui BCAeACTBME HapylleHWA YclioBU TennoobmeHa B
pe3ynbTaTe CTPOMTENbCTBA M TeMMepaTypHOro BO3AeNCTBMA B NPOLLecce KCnayaTaunuy;

MU3MEHEHNA rMAPOreoIorMyecknx yCaoBmii CTPOUTENBHOM NAOLLAAKA B pe3y/ibTaTe NpoM3BOACTBa
3eMNAHbIX PaboT, BKAOYAA MYTU Pasrpy3KM NMOBEPXHOCTHbIX M HaAMEP3/10THbIX BOA, MO BOAOOTBOAHbLIM
KaHanam;

cTeneHb akTMBM3aLMM OMNaCHbIX KPUOTEHHbIX NPOLLECCOB, B TOM YNC/E: OCaAKMN U MyYeHMe rPYHTOB,



TEPMOKAPCT, CONNGAIOKLNA, TEPMOIPO3UA U Ap.;

BO3MOXHOCTb BOSHMKHOBEHWA CKNOHOBbIX NPOLECCOB 1 3ab01a4nBaHNA TEPPUTOPUMN.

16.4. C yyeTOoM pe3y/nbTaTOB WHXKEHEPHO-Fe0N0rMYECKUX W3bICKaHUI BblbMPatOTCA NpPOEKTHbIe
peweHns M pas3pabaTbiBalOTCA MEPONPUATUA NO PEKYNbTUBALMW WU BOCCTAHOB/IEHUIO MOYBEHHO-
pPacTUTENbHONO C/I0A, 3aCbINKE BbIEMOK, TPAHLIEN M KapbepoB, BbINOJAXKMBAHUIO M OLEPHOBAHMUIO
CK/JIOHOB 1 OTKOCOB, a TaKXKe Mo npeaynpexaeHuto 3po3nuy, TepMOoKapcTa U NPoLLeCcCoB pa3mbiBa rPyHTa.

16.5. OCHOBHble MeponpuUATUA MO OXpPaHe OKpyrKatowelh cpedbl Npu BO3BEAEHUM OCHOBAHWUI U
$YyHOAMEHTOB Ha MHOTO/IETHEMEP3/bIX FPYHTaxX pa3pabaTbiBAlOTCA Ha CTagMU TEXHUKO-IKOHOMMUYECKOTO
obocHoBaHMS.

16.6. [poeKkTHaA A[OKYMeHTauMAa Ha  YCTPOWCTBO OCHOBaHMM UM PyHAAMEHTOB  Ha
MHOTONIETHEMEP3/IbIX FPYHTaX Ha CTaguu MPOEKTa A0/KHa BKAOYAaTb OTAENbHbIM pasgen "OxpaHa
OKpy:Katowen cpeabl".

16.7. MpucTynaTb K Npom3BoACTBY PaboT No yCTPOMCTBY OCHOBaHUM M GyHAAMEHTOB 4OMNYCKAETCA
TONbKO Npu Hanuumm NMOC M NPOEKTOB MHMKEHEPHOM MOATOTOBKM WM 3aWMTbl OT OMACHbIX KPUOTEeHHbIX
NPOLLeCCOB U NoATonAeHUs Tepputopum (4.4), KOHKPETHO OTPaXKAOLWMX BCE 0COBEHHOCTM MEP3NOTHO-
FPYHTOBbIX YC/I0BMA NJOWAAKN CTPOUTENbCTBA. [1pOEKT opraHuWsauuMm CTPOUTENbCTBA  [OJIKEH
0653aTeNbHO NpeaycMaTpMBaTh TOUHbIE CPOKU M 0COBEHHOCTM NPOM3BOACTBA PaboT, a TaKKe mepbl No
BOCCTAHOB/IEHWUIO NOBPEXAEHHbIX Y4aCTKOB NOBEPXHOCTU TEPPUTOPUM CTPOUTENLCTBA.

MpunoxkeHue A
(o6a3aTenbHoe)

TEPMWHbI N OMPEAENEHNA

B HacTosllem cBoAe MNpaBuA MPUMEHEHbl CAeaylolMe TepMUHbI C  COOTBETCTBYIOLWMMU
onpeaeneHnaMu:

A.1. TpyHT (ground, soil): ropHble Nopoapl, NOYBbLI, TEXHOTEHHblE 0OPa30BaHMA, NpeacTaBaAoLLmME
C060 MHOTOKOMMNOHEHTHYIO M MHOFOOOPA3HY0 re0NOrMMYECKYI0 CUCTEMY WU ABAAIOLWLMECS OOBEKTOM
WHYXEHEePHO-X03ANCTBEHHOMN AEATENIBHOCTU YEIOBEKA.

[PYHTbI MOTYT CAYKWUTb: 1) MaTepMaiom OCHOBAHMA 34aHUIN U COOPYIKEHU;

2) cpepnoit ana pasmeLLeHna B HUX COOPYHKEHWI;

3) maTepmnanom caMoro CoopyKeHus.

A.2. TpyHT mMmep3nbit (frozen ground): rpyHT, MMeOWMIA OTPULLATENBbHYIO WAU  HYNEBYHO
TEMNEPATYPY, COAEPNKALLMIA B CBOEM COCTaBe BUAMMbIE SiefAHbIE BKAOYEHUA U (MNU) ned-LUeMeHT U
XapaKTePU3YIOWMIACA KPUOTEHHBIMU CTPYKTYPHBbIMM CBA3AMM.

A.3. TpyHT MHorosneTHemep3nbiii (perennially frozen ground), CMHOHUM - TPYHT BEYHOMEP3NbIN
(permafrost ground): rpyHT, HaxoAALWMIACA B MEP3/IOM COCTOSAHUM NOCTOAHHO B TeYeHUe Tpex u bonee
ner.

A.4. TpyHT ce30HHO-Mep3/bli (ce30HHO-Tanbll) (seasonally frozen ground): rpyHT, HaxogAWwwMitca B
MepP3/10M UAW TaSIOM COCTOAHUN NEPUOANYECKN B TEUEHUE XONOAHOTO UK TENIOFO Ce30Ha.

A5. TpyHT TBepaomep3nbii (hard frozen ground): AucnepcHbI  TPYHT, MNPOYHO
CLUEMEHTUPOBAHHbI /IbA0M, XapPaKTepPU3yemblii OTHOCUMTEIbHO XPYMKUM pa3pyLleHNneM U MPaKTUYECKM
HECMMaeMblii Nog, BHELUHEN HarpysKoi.

A.6. TPYHT nnacTnyHo-mep3nbiii (plastic frozen ground): ancnepcHbIit rPYHT, CLEMEHTUPOBAHHbIN
NbAOM, HO 061aatoLLMIA BASKMMU CBOMCTBAMM U CHUMAEMOCTbIO NOJ, BHELLHEN HAarpy3KOoM.

A.7. TpyHT nyunHucTtbil (frost-susceptible ground): ancnepcHbIl rpyHT, KOTOPbIM NpU Nepexode us
TaNoOro B Mep3/10e COCTOAHUE yBeNMYMBaeTcs B obbeme BcneacTsMe o6pasoBaHMA KPUCTaAIoB Nbaa U

“MeeT OTHOCUTE/bHYIO AedopPMaLMIo MOpPO3HOro nyyeHna &, =0,01.

A.8. Nleg, (CMHOHUM - TPYHT negAHom) (ice): npupoagHoe obpasoBaHMe, COCTOALLEE U3 KPUCTANNOB



ibAa C BO3MOXHbIMW NpumecaMn 06/JT0MOYHOroO MaTepuana u opraHn4eckoro seulectsa He 6onee 10%
(no 06bemy), xapaKkTepumayloLeecs KpUOreHHbIMU CTPYKTYPHbIMU CBA3SMMU.

A.9. Cnoli ce3oHHOro oTTamBaHuA (seasonal thawing layer): NoBepxHOCTHbIA CNOWN TpPyHTa,
OTTaMBaIOWNIA NETOM.

A.10. TemnepaTypa Hauyasna 3amep3aHua (oTtamBaHusa) (freezing (thawing) temperature):
Temnepartypa, Npu KOTOPOW B Nopax rpyHTa noasaseTcs (McyesaeT) nea.

A.11. MoposHoe ny4yeHue rpyHToB (frost heaving ground): npouecc yBenunyeHusa obbema U
AedopMUpPoBaHNA ANCIEPCHBIX FPYHTOB MPU NPOMEpP3aHUN.

A.12. TepmoKapcT (thermokarst): obpasoBaHMe NpocagoyUHbIX M NpoBanbHbiX Gopm penbeda U
NoA3eMHbIX MYCTOT BC/IeACTBUE BbITAMBaHMA NOA3EMHOTO NibAa UM OTTaMBAHUA MEP3/10ro rpyHTa.

A.13. Tepmosposus (thermoerosion): paspyweHne W BbIHOC OTTAMBAKOWMX W MEP3NbIX
OUCNEepPCHbIX TPYHTOB W NbAOB B pe3y/bTaTe TernjoBOro M MeXaHWYeCKoro BO3AEWCTBMA BOAHbIX
NMOTOKOB.

A.14. Conudnmokums (solifluction): cmeweHne (TeyeHne, ononsaHue, COCKanb3biBaHUE, CMNJlbIBbI,
ONbIBMHbI) OTTaMBalOLWEro NnepeysaaKHEHHOro TOHKOAUCNEPCHOrO MPYHTa Ha CK/AOHAX B TENA0e BPems
CYTOK roa, 06ycnoBneHHoe Ce30HHbIM NPOMeEpP3aHMEM M OTTaMBaHUEM.

Mpunoxkenne b
(pekomeHayemoe)

®U3SNYECKUE U TEMSTODUSNYECKMUE XAPAKTEPUCTUKN
MHOIONETHEMEP3/IbIX TPYHTOB

6.1. B coctaB ¢usmnyeckux W TennodU3NYECKMX XapaKTepUCTUK, onpeaensemblx AndA
MHOToNeTHEMEP3/bIX FPYHTOB, BXOAAT:

a) CcymmapHasa BAaXHoCTb mep3snoro rpyHta - W,

ot W BNAXHOCTb MEP3N0ro  rpyHTa,

PaCcMo/OKEeHHOro MeXay neaaHbiMu BratoueHuammn - W ;

6) cymmapHasa AbAMCTOCTb Meps3noro rpyHTta | npeacrasasiowan coboil OTHoWeHUe

tot /
COAEpPKALLEroca B MEP3/IOM rpyHTe 06bema Nbaa K 06bemMy MEP30ro rpyHTa U AbAUCTOCTb FPYHTA 3a

c4yeT BUAMMBLIX NnegAHbIX BKOYEHUN ii' npeacrasnaolan coboli oTHoLlIeHMe coaepXalweroca B

MEepP3/10M rpyHTe 06bema BUANMbIX NeAAHbIX BKAOYEHUI K 06 beMY MeP3/10ro rpyHTa;

B) CTEMeHb 3anonHeHUs o6bema Nop Mep3/oro rpyHTa AbAOM U HesamepsLuei Bogol - S, , onu
eaANHULbI;

r) TemnepaTypa Hauana 3amep3saHus rpyHTa - T, °C;

ﬂ,) B1aXXHOCTb MEP3/10r0 rpyHTa 3a CcYHeT He3amep3Lue1‘/'1 BOAbI - Ww' 0N eaAnHNLUbI;

e) Tennodpu3nyecKme xapaKTepucTukn rpyHTa (tennonposogHocts A, Bt/(m x °C) n obbemHan
TennoemKkoctb C, Ix/(kr x °C));

) TennoTa TaaHUA baa (3amep3aHua BoAbl) B rpyHTe - L ;

3) cTeneHb 3aconeHHoctn - D, %;

M) KOHLEeHTpaLMa NOpoOBOro pacTeopa - CpS , BONWN eAVHULbI;

K) 06bemHan cTeneHb 3aTopPpoBaHHOCTY - J, AONU eAUHULLbI;
N) cTeneHb 3aTopdOBaHHOCTU - G, 40NN eAUHULLbI.

6.2. CymmapHas BnaxHOCTb Mmep3noro rpyHta - W, © BnaxHOCTb Mepssoro rpyHTa,

PacMoOXKeHHOro MexXay nefaHbiMmu BratoueHuamm - W, onpegenatorca 8 cootsetctaum ¢ FOCT 5180.

b.3. CymmapHas NbAWUCTOCTb MEpP3/0ro rpyHta - I ., AbAUCTOCTb MEP3/10ro rpyHTa 3a cyeT

tot 7



BK/IOYEHUI /ibfa - |, W CTeneHb 3anosHeHWs 06bema Mop Mepssioro rpyHTa /bAOM W He3amep3Lueil

BOAOM - Sr onpegenatotca B cootsetcteum ¢ FOCT 25100.

6.4. Nog 3aCONEHHOCTbIO MOHUMAETCA HANYME B MEP3/IOM FPYHTE BOAHO-PACTBOPMMbIX CONEN B
TAaKOM KO/MYeCTBE, KOTOPOE CYLLECTBEHHO W3MEHAET MPOYHOCTHble U AedOpPMALNOHHbIE CBOMCTBA
rPYHTOB.

CreneHb 3aconeHHocTu rpyHTa D, , XapakTepusyeT oTHOCUTENbHOE coaepsKkaHue B IPYHTe BOAHO-

sal 7

pacTBOpMMbIX conel, ee cneayet onpeaenatb no FOCT 25100 Kak OTHOLWeHWe maccbl conert g, K macce

CYXOI HaBeCKM rpyHTa (J, (BK/IOYaA maccy cofepsKalimxca B Hem conei) no opmyne
D, =(9,/9,)100. (5.1)

Mo cTteneHW 3aCONEHHOCTH Dsal rPyHTbl nogpasgenatoT cornacHo OCT 25100. KoHueHTpauma
NMopoBOro pacreopa CpS XapaKTepusyeT cTeneHb MUHepasns3aummn rpyHToBon Bnaru. Ee ponyckaertca

onpeaensaTb no popmyne

Cps = Dsal /(D

sal

+100W ), (5.2)

rae W - BN@XXHOCTb 3aCO/IEHHOTO FPyHTa, NPUHWMaemas A rPyHTOB € abguctoctbio |, < 0,4

pasHoit W, ac iy >0,4 - pasHoit W,,.

3aconeHHble FPyHTbl B 3aBUCMMOCTU OT Npeobaafatowero MOHHOMO COCTaBa JIErKOPACTBOPMMbIX
COJIeli pa3aensatoTca no TMMy 3aCO/IeHMA Ha MOPCKOM M KOHTUHEHTaNbHbIN B cooTBeTcTBUM ¢ TOCT 25100.
b.5. TemnepaTypa Hayana 3amep3aHuA rpyHTa T, XapaKTepusyeT TemnepaTypy nepexoAa rpyHTa
M3 Tasioro B Mep3/sioe cocToaHue. TemnepaTypy Hayasna 3amep3aHMA He3aCOJIeHHbIX, 3aCONEHHbIX U

3aTOpPdOBAHHbIX FPYHTOB CAeAyeT ONpesenaTb OMNbITHbIM MyTeMm, a B C/y4Yasx, NpeayCMOTPEHHbIX B 5.9,
TemnepaTypy Hayana 3amMep3aHMA He3aCOIEHHbIX M 3aCOJIEHHbIX FPYHTOB AOMYCKAaeTcA NPUHUMMATL Mo

dopmyne (b.3) B 3aBUCMMOCTHM OT BUAA FPYHTA U KOHLIEHTPALIMM MOPOBOro pacTBopa Cps :
2
Ty =A-B(53C,, +40C%,), (6.3)

roe A - KoadOdUUMEHT, XapaKTepUsyloWMin TemnepaTypy Hayana 3amep3aHua He3acCONEeHHOro
rpyHTa (Tabnuua b.1);

B - K03 dMLMEHT, 3aBUCALLMIA OT TUNA 3aCONeHUA PyHTa; B = 0 gNa He3acoNeHHbIX rpyHToB; B = 1
AN TPYHTOB MOPCKOTO TMNa 3aconenus; B = 0,85 gaa rpyHTOB C KOHTMHEHTA/IbHLIM TUMOM 3aCONIEHMA.

Tabnuua b6.1

TemnepaTypa Hayana 3amep3aHusA HEe3aCOIEHHOTOo rpyHTa A

TPYHTH A, °C
[lecku pas3HBEX Obpakumi -0,10
Cynecu u OeJlIeBaThle INECKU -0,15
CyTJIMHOK -0,20
T JIMHEBL -0,25

3HauyeHune T, AnA 3aTopdoBaHHbIX TPYHTOB CleAyeT BbiGMPaTb MO BEMYMHE TEMMNepaTypbl

Hayana 3amMep3aHMA TOr0 KOMMOHEHTa (TOPGAHOrO WAM MUHEPaANbHOro), Yy KOTOPOro OHa Bbille.
Benunuunna T, ana Topda npuseseHa B Tabauue b.2.



Tabnuua 6.2

PacueTHble 3HaYeHMa TemnepaTypbl Ha4Yana
3amepsanua T, ana Topda

Tun Topoda W , LOOJIM eOVHMLIEL T , °C

tot bf

CrnabopasiioXUBILIMICS BEPXOBOM 7,30 -0,14
5,90 -0,16

3,27 -0,25

1,64 -0,35

CpenHepa3JIOXUBIIMICS BEPXOBOMU 3,50 -0,13
0,90 -0,20

6.6. BnaXHOCTb HE3aCONEHHOrO, 3aCO/IEHHOro M 3aTopdOBAaHHOTO MeP3/I0r0 FPyHTa 3a CcyeT
Hesamep3weit Bogpl W, onpefenserca onbiTHbIM NyTem. B cayyasx, npeaycmoTpeHHbix B 5.9 ans
HEe3aCo/IeHHOrO U 3aCO/IEHHOTO FPYHTA, HAXOAALLErOCA B OX/N1AXKAEHHOM COCTOSIHMM, Koraa TemnepaTypa

rPyHTa Bbille TemnepaTypbl Hauyana 3amepsaHuA (0 °C>T>Ty, ), sennunHa W, npunHumaetca ana
>0,4 - pasHont W, =W,

[nAa He3acoseHHOro 1 3acoeHHOro Mep3/10ro rpyHTa 3HadeHuA WW AONyCKaeTca onpeaenAatb no

rpyHTOB ¢ Abauctoctbio i, < 0,4 pasHont W, =W, ,, ac iy,

dopmyne (b.4) npu ycnosuu, YTO TemnepaTypa rPyHTa HWMKE WAM paBHaA TemnepaType Havana
3amepsanua T <T, nocnegHas Haxoautca no popmyne (6.3)

W, =kW, +7D,,, (5.4)

rae K, - koadduumeHT, npuHnmaembiit no Tabavue b.3 B 3aBUCHMOCTU OT YMCAA MAACTUMHOCTH

|, v Temnepatypel rpyHTa T;

Wp - BNaXXHOCTb IPYHTa Ha rpaHuue na1actu4HOCTU (paCKaTbIBaHMﬂ), A0ONN eANHULbI;
D

17 - KO3dPULUMEHT, NPUHMMAEMbIW paBHbIM O ANA HE3aCcoNEHHbIX TPYHTOB M no Tabauue (6.4) ana

a1 -~ CT€NEHb 3aCONEHHOCTN rPyHTa, A0/ €EANHULLbI,

3aCOJIEHHbIX TPYHTOB, B 3aBUCMMOCTU OT 4YUCNIa NAACTUHHOCTU Ip n Temnepartypbl rpyHTa T, °C, ana

TemnepaTyp T < -15 °C BeAnunHa 77 NpUHMMaeTCA paBHOM 3HaveHuto 77 npu T = -15 °C; ecamn BennymHa

Torga W, =W,

W,,, onpepenenHas no popmyne (5.4), npesbicut 3Hauerne W, ot -

tot /
Tabnuua 6.3

PacueTHble 3HayeHus Koadpduumenta K,

T'pyHTH Umcio KosbduumeHT k npm Temneparype rpyHTa T, °C
IJIaCTUYHOCTU w

I , Do enuHMLE

P —0,3’—0,5’ -1 ’ -2 ’ -3 ’ -4 ’ -6 ’ -8 ’—lO




[lecku 0 0 0 0 0 0 0 0 0

Cynecu I <= 0,02
P

0,02 <1I <=20,07(0,60(0,50(0,40(0,35(0,32]0,30]0,28|0,26|0,25
p

CyTIMHKHU 0,07 <1 <=0,13|0,70(0,65(0,58(0,50(0,46|0,45]0,43]0,41|0,40
P

0,13 < I <=0,17|0,80(0,75(0,65(0,55(0,51|0,50]0,48|0,46|0,45

p
T JIMHEL I > 0,17 0,98]0,92]0,80(0,68|0,63|0,60(0,58(0,56]0,55
p
Tabavua b.4
PacueTHble 3HaueHunA KoadpduumneHTa 77
T'pyHTH Unciio BennumHa xo30duLIMeHTa 3Ta NPpM TeMlIepaTrype
[JIaCTUYHOCTU rpyHTa T, °C
I , OO eIUMHULEH
P -0,3|-0,5|-1 |-2 [-3 |-4 |-6 |-8 [-10]-15
[lecku u I <= 0,02 210 (160 |75 [34 |20 |14 9 [6,5] 5 4
cynecwu P
Cynecu 0,02 < I <= 0,07)150 (130 |57 (24 |15 |11 7 5 14,5(3,5
p
CyTIIVIHKM 0,07 < I <= 0,13|130 |103 |44 |19 |11 8 |5,5| 4 [3,2]2,3
b
CyTJvHKM, 0,13 < I 102 70 (34 |17 |9,5|6,5| 4 3 12,5 2
TJIVIHEL P

PacyeTHble 3HayeHuA Ww ana Topd)a n 3aTOpd)OBaHHbIX FPYHTOB, Haxo4AWMNXCA B OX1aXXAEHHOM
0°C>T>T,
COCTOAHUKN, KOrga Temnepartypa rpyHTa Bbille TemnepaTtypbl Hadasla 3amMmep3aHuA bf |7

npuHUMatoTcA ans rpyHToB ¢ abauctoctolo 1, <0,4 pasHont W, =W,,, a ¢ i, >0,4 pasHoii
W, =W,.

[na mepsnbix Toppa M 3aTopdoBaHHbIX rpyHTOB 3HaveHna W, gonyckaetca onpegenatb no
dopmyne (B.5) B 3aBMCMMOCTM OT cTeneHn 3aTopdoBaHHOCTY J (40N eAnHULbI) 1 TemnepaTypbl T, Npu

YCN0BUK, YTO TEMNEPATYPA FrPYHTA HNXKE U paBHA TEMNEPATYPE Hada/1la 3aMepP3aHnA (T < be )

W, =‘{’/|T|]/4, (5.5)

raoe W - napametp, 3aBucAWMIN OT 06beMHOM cTeneHn 3aTopdoBaHHOCTM J, NPUHMMAETCA No
Tabnuue B.5.

Tabnuua 6.5



PacyeTHble 3HayeHusa KoapdpuumeHtTa VW

4
Tun rpyHTa [lcu, rpan
Topd 1,6
CynecuaHee 3aTopdoOBaHHBE I'PYHTH 1,673 - 0,1
CyTIMHMCTEE 3aTOpbOOBaHHEIE I'PYHTEH 1,60

B.7. TennodusnMueckme XapaKTEPUCTUKM [PYHTOB: KoadpduumeHT TennonposogHoct A,
obbemHan Tennoemkoctb C M KoadpdUUMEHT TeMnepaTyponpoOBOAHOCTM a ONPEeAEeNAtoTCA OMbITHbIM
nytem. B cayyasx, npesycmoTpeHHbix B 5.9, 3HauyeHMA 06bEeMHOM TENI0EMKOCTM 3aCO/MEHHbIX M

He3aco/NeHHbIX rPyHTOB B Tanom, oxnaxaeHHom C, u mepsnom C, cocroaHuax pfonyckaertcs
paccumTbiBaTh Mo dopmynam 6.6 - 6.9 B 3aBUCUMOCTM OT yAE/1bHOM TEN/IOEMKOCTM CKeNeTa rpyHTa Cp,
TeMMepaTypHOI 1 KOHLEHTPALWMOHHO 3aBUCHMOCTAX YAe/bHOI Ten0eMKocTU HesamepsLueit sogsl C

v nbpa C., BnaxkHoctn W,

ot » TEMNEPATYPHOM M KOHLLEHTPALIMOHHON 3aBUCMMOCTU BA@XKHOCTU 3a cyeT

Hesamep3weit Bogbl W, , NN1OTHOCTM cKeneTa rpyHTa O, ¢ W TEMNepaTypbl Hayana ero 3amepsaHus
Ty -

[NA He3acoNeHHbIX TFPYHTOB, HaxXO4ALWMXCA B Ta/loOM W OX/NaKAEHHOM COCTOSAHMAX, Koraa
TemnepaTypa rpyHTa Bbille TemnepaTtypbl Hayana 3amep3aHua (T > T, ), sesnunHa C, Haxoautesa no

dopmyne (6.6)
Cy = (Cp + Cthot)pd,thl (B.6)

roe Cp npMHMMaeTcas no Tabavue bB.6; [ANA  He3acONEHHbIX TPyHTOB W Topda

C, =4200 )1>I</(KF . °C), a T,; HaxoauTca no Tabauue b.2; A4nA 3aCONEHHbIX TPYHTOB B OXAKAEHHOM

COCTOSAHMM (0 C>T >be) T, onpepensetca no popmyne (b.3), a BennunHa C,, paccuntbiBaetca no

dopmyne (B.7)

C,=C, —4550C

w

o (6.7)

rae C,, - yAenbHas TennoemkocTb MopoBoro pacteopa, [x/(kr x °C), onpegensetcsa no Tabauue
(6.7);

CpS - KOHL,EHTPaLMA NOPOBOro pacTBopa, 40U eAuHULbI, onpeaenseTca no popmyne (b.2).

Tabnuua 6.6

PaCHeTHHe3HaHeHMﬂyAeﬂbHOﬁTeHﬂoeMKOCTMCKeﬂeTarpyHTOB Cp

T'pyHTH [lecok Cynecs T'nuHa Topd
U CYTJIMHOK

HV3MHHBIN BEPXOBOM




C

po

,,H)K/(KI'X°C)’ 750 ’ 850 ’ 950 ’ 1920 ’ 1680 ’

PacyeTHble 3HaYeHWsa TemnepaTypHOl 3aBUCUMOCTH
yZeNbHOI TennoemKkocTu noposoro pacrsopa C,,

T, °C C , Ix/(xr x °C)
wt
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

Tabnuua b.7



-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 He3acosieHHbIX FPYHTOB M Topda B MEP3/1I0M COCTOSHWUM MpPU YCAOBWUM, YTO TemmepaTypa

rPYHTa HUXKE WAM paBHa TemnepaTtype Hayana 3amep3aHus (T <T, ) BesmunHa C, HaxoauTtea no

dbopmyne
C; =[C, +C W, +C, (W, —W,) ]y . (6.8)
rae W, paccuutbiBaetcs no dopmyne (6.4),a C, - no popmyne

C, =2120+7,8T . (5.9)

[lnA 3aCONEHHbIX TPYHTOB B MEP3/IOM COCTOAHWUW, MPU YCAOBUM, YTO TEMMEpPaTypa rPyHTa HUXKe

W paBHa TemnepaType Havyana 3aMmep3aHma (T Sbe ), BennmunHa C, Haxoautcs no popmyne
C, =[C, +C W, +C Wy —W, ) | Payn.s , (5.10)

rae W, paccuutbiBaetca no dopmyne (6.4), C,, - no popmyne (6.7), a C, - no dopmysne (b.9).

3HaueHWA 06bEMHOI TEeNI0EMKOCTU 3aTOPPOBAHHBIX TPYHTOB B Taiom U oxnaxaeHHom C, u
mepsnom C, cocToAHMAX ponyckaeTca paccumTbiBatb no ¢opmynam (b.11, 6.12) B 3aBucMMOCTH OT
VAENbHOM TENN0EMKOCTU MUHEpPasIbHOM Cpm n TopdaHom Cpg COCTaBAAOLLEN OPraHOMWHEPANbHOTO
CKeneTa rpyHTa, yAenbHoii Tennoemkoctn Hesamepsweii Bogbl C, 1 nbga C,, Becosoit (maccosoit)

ponn Topda B 3atopdpoBaHHOM rpyHTe G, cymmapHou BnasxkHoctn W,

ot » BN@KHOCTM 3a cueT

He3arv\ep3Lue171 BOAbl Ww' NIOTHOCTU CKesleTa MpPyHTa pd,th,f U TemMnepaTtypbl Ha4vyazla ero 3amep3aHunAa
Ty -
Ona 3aTOp¢OBaHHbIX FPYHTOB, Haxo4AWMUXCA B Ta/OM U OXNnaXgeHHOM COCTOAHUU, Korga

TemnepaTypa rpyHTa Bbille TeMMepaTypbl Hayana 3amep3aHus (T > T, ) BesnunHa C, Haxoautca no

dopmyne

Cyp=[C,.(1-G)+C,G+C W, |ps, (5.11)



rie y/eNbHan TeMI0eMKOCT MUHepanbHoro ckeneta C v Topda C, . Haxoautca no Tabamue
6.6; C,, =4200 L/ (xr-°C).
[inA 3aTopdOBaHHbIX FPYHTOB, HAXOAALLMXCA B MEP3NOM COCTOAHMM, KOrAa Temnepatypa rpyHTa

HUXXe UNK paBHa TemnepaTtype Havyana 3amep3aHua (T Sbe ), sennunHa C, Haxogutca no popmyne
C, =[C,.(1-G)+C,G+CW, +C; (W, ~W,) | o, (5.12)

rae W,, paccuutbisaetca no dopmyne (b.5), C,, = 4200 I[)K/(KF-K), a C, - no popmyne (b.9).
B cnyyasx, npeaycMoTpeHHbIx B 5.9, 3HayeHue KoadpduuMeHTa TennonpoBOAHOCTU

HEe3aCO/IEHHbIX, 3aCO/IEHHBIX U 3aTOPPOBAHHBIX TPYHTOB B Tanom A, v mepsnom A, (41a AvanasoHa

Temnepatyp HMKe T <= -15 °C) cocTosHUM NpuBeaeHbl B Tabanue 5.8 B 3aBUCMMOCTH OT BNaXKHOCTU Wtot

, NJIOTHOCTU CKefleTa rpyHTa O, 4, ¢+ W CTeneHmn 3aconeHHocTn cornacHo NOCT 25100.



Tabnuua 6.8

PacueTHble 3HaYeHuA KoapPUuLMeHTa TeNONPOBOAHOCTM FPYHTA

B Tanom Mep3/10M At (T <=-15 °C) cocToAHMMU

I T T

[InoT- |CyMMap—| Ko30dMUMEeHT TerJIoNpOBOAHOCTU TPYHTOB Jjambma, Bt/ (M x °C)
HOCTb |HaH
|
T T T 1
CyxOoT'o |Bnam— | [lecky pas3HOM MJIOTHOCTU | Cynecu MNOBIJIEBATHE | CYTIMHKM M TJIMHEL
3aTopdoBaHHEE |
TpyHTa |HOCTb } } I I TPYHTEL
po ,|rpyHTa,| CTeneHb 3aCOJIEHHOCTU | CTeneHb 3aCOJIEHHOCTU | CTeneHb 3aCOJIEHHOCTHU
d;th |w | | | | I T T | I | T T I
po , | tot | HeszacoseHHBE |Cﬂa60— |CpenHe—|Cmano—| HesacoseHHEE |Cnaéo— |CpenHe—|Cmano—| HesacoseHHEE |CH360— |CpenHe—|Cmano—|
d, £ |ﬂ.e. | |3aco— |3aco— |3aco— | |3aco— |3aco— |3aco— | |3aco— |3aco— |3aco—
| | |HeHHHe |neHHue |neHHue | |neHHue |neHHue |neHHue | |neHHue |neHHue |neHHue |
xkH/M3 |
T % | | | T } | | | T } | | | T I
|ﬂHM6na ‘HHMGHa ‘HHMGH& ‘HHMGH& |nHM6na |nHM6na ‘HHMGHa ‘HHMGH& ‘HHMGHa |ﬂHM6na |ﬂHM6na ‘HHMGHa ‘HHMGHa ’HHM@H& |HHM6na |HHM6na
naMbna
| th| £] £] £] £] th| £] £] £] £] th| £] £] £] £] th|
f
I| | | | | | | | | | | | | | | | | | |
[ I I I I I I I I I I I I I I I I I I
| wo | %0 | - - -0 -1 -1-"01-1-1-1-1-"1-"1 -1 -1 -1 os |
1,34 |
I I I I I I I I I I I I I I I I I I I
—
| wo | 60 | - | - -0 -1 -1 -0 -1-1-1 -1 -"1-"1 -1 -1 -1 04|
0,70 |
I I I I I I I I I I I I I I I I I I I
—
110|| a0 |0 - -1 -1 -1t -1rr-1 -1 -1 -1 -1 -1 -1 -1 -1 - 172/




0,81




0,43* |

0,41* |

0,40% |

2,78

1,51

1,45

1,62

0,56% |

0,55*% |

0,53*% |

2,52

1,79




| 0,10

| 1,46

| 1,35

| 1,30

| 1,25




ﬂ,]’lﬂ HaXoXaeHnAa se1nvnHbl //Lf Y Heé3aCOJ1IEHHbIX N 3aCO/IEHHbIX TPYHTOB B MeP3/1I0M COCTOAHUN B

AvanasoHe Temnepatyp Tor = 1 > Tn, roe T, =-15°C, moKHO 1cnonb3oBaTb COOTHOLLIEHUE
//Lf = lfm - (//Lfm _//lth)[Ww(T) _Ww(Tm)]/[Wtot _Ww(Tm)]r (513)

rae A, v At HaxoaaTca no Tabauue b.8, W, (T) u W, (T,) onpegenatotca no ¢opmyne (b.4)

ans HesaconenHbix rpyHTos npu 7=0 a Tr - no dpopmyne (5.3) ans HesaconeHHbIX rpyHTOB npu B = 0.

B cnyyanx, npenycMOTPeHHbIX B 5.9, 3HaueHue KoapPUUMEHTA TemnepaTyponpoBOAHOCTM A
(M2/c) pna He3acoNeHHbIX, 3aCO/IEHHbIX M 3aTOPHOBAHHbIX IPYHTOB HaxoguTca no ¢opmyne

a=1/C, (5.14)

rae Be/IM4YnHbI K03¢¢MLI,VIEHT3 TeEN0NPOBOAHOCTUN A M 06 bEMHOI TENNOEMKOCTH Cp HaXxoaATcA
B COOTBETCTBUM C YKa3aHNAMMU, NpmBeaeHHbIMU B B.7.

6.8. BennumHa ob6bEeMHOM TennoTbl 3amep3aHusa (TasHUA) rpyHTa L, (Osk/m3) npmHMmaetca
paBHOW KOAMYECTBY TEMAOTbI, HEOBXOAMMOM ANA 3aMep3aHMA BoAbl (TaaHUA Nbaa) B eaMHuLe obbema
rpyHTa 1 onpeaensaetca no popmyne

L, = LO[Wtot _Ww]pd.thf ,(6.15)

5 o o
rae Lo =3,35-10° (JIK/KT) - 3sHaueHue yaenbHOM TennoTbl $hasoBbix NPeBpaLLeHnil BOAA-Nes;
sennunna Wy 419 HE3aCoNEHHBIX, 3aCONEHHBIX 1 3aTOPGOBAHHBIX FPYHTOB HAXOAMUTCA B COOTBETCTBUM C

YKasaHuaAMn, npmeegeHHbimn B b.6 npu ycnosuu Ty 2T , 30ecb T HaxoamTcA B COOTBETCTBUM C
YKasaHmAMU, npmseseHHbimu B B.5.

Mpunoxenune B
(pekomeHayemoe)

PACHETHbIE 3HAYEHWMA MPOYHOCTHbIX XAPAKTEPUCTUK MEP3/1bIX TPYHTOB

B.1. PacyeTHble faBfieHnsa Ha mep3Jble FPyHTbl R, pacyeTHble CONPOTUBEHNA MEP3/IbIX TPYHTOB U
FPYHTOBbIX PACTBOPOB CABWUIY MO TMOBEPXHOCTAM CMep3aHua ¢yHAAMEHTOB Ri u pacyeTHble
COMPOTUBAEHMA MEP3/bIX PYHTOB CABUIY MO FPYHTY WAW FPYHTOBOMY pactsopy Rs onpegensiorcs
OnbITHBIM NyTem. [pu onpeseneHun 3HauveHuii R, Re, Ry 8 NabopaTopHbIX YCMOBUAX cleayeT

npon3BoaunTb UCNbITaHNA Ha CABUI B CneLnaZibHbIX an60an - AnAa onpeaeneHuA Raf n Rsh N Ha
OAHOOCHOE CXaTue AN Ha BAAB/INBAHME LWAaPUKOBOro WTamna - 4na onpegeneHma R.

Mpu onpeaenewnn Ra  WePOXoOBaTOCTb MOBEPXHOCTM, MO KOTOPOM MPOU3BOAUTCA CABMT
cmep3lueroca B Helt obpasua rpyHTa, A40/KHA 6biTb TAKOM Ke, KaK GyHOAAMEHTOB, NMPUMEHSAEMbIX B
CTpouTeNbCTBE.

B.2. Ty OTCYTCTBMM OMbITHBIX AaHHbIX AONYCKAaeTcs NpuHMMaTth 3Hadenua R, Ra u Ry no

Tabnnuam B.1 - B.11.
PacueTHble AaBfeHMA Ha Mep3/ible TPYHTbl R MoA, HUMHMM KOHLOM CBauM MPUHMMAOTCA MO



Tabnnue B.1, noa nogowsoi ctonbuyatoro dyHAameHTa - no Tabauue B.2, anA mep3nbiX rPYHTOB C
KOHTUHEHTa/IbHbIM TUMOM 3acofieHMA - No Tabauue B.5, AnA mepsnbix rPYHTOB C MOPCKMM TMNOM
3aconeHua - no Tabnavuam B.7 n B.8, ana nbaa - no tabauue B.10, ana 3atopdoOBaHHbLIX MEpP3/bIX
rpyHTOB - no Tabamue B.11.

PacyeTHble CONPOTMBAEHUA MEP3/IbIX TPYHTOB U FPYHTOBbIX PAacTBOPOB CABMUIY NO NOBEPXHOCTAM
CMep3aHuA ¢yHAAMEHTOB MNPUHMMAOTCA No Tabauue B.3, AnA Mep3ablX 3aCONEHHbIX TPYHTOB C
KOHTUHEHTa/IbHbIM TUMOM 3aCOfieHMA - No Tabauue B.6, AnA meps3nbix FPYHTOB C MOPCKMM TMNOM
3acofieHusa - no Tabauue B.9, mep3snbix 3aTopdOBaHHbLIX TPYHTOB - No Tabanue B.11.

PacyeTHble COMPOTUBAEHUA MEpP3/bIX FPYHTOB CABUIY MO FPYHTY AW PYHTOBOMY pactBopy Rsn

npuMHUMatoTca no Ttabnuue B.4, NbAoOB MO rPYHTOBOMY PacTBoOpy Rsh,i - no Tabauue B.10, mep3nbix

3aTOPPOBAHHbIX TPYHTOB MO FPYHTY UKW TPYHTOBOMY PacTBOpY - No Tabauue B.12. 3HaYyeHMA pacyeTHbIX
COMPOTMBAEHUA MEP3/IbIX TPYHTOB KaK KOHTMHEHTA/IbHOTO, TaK U MOPCKOTO TUNA 3aco/IeHUs, CABUTY Mo

rPYHTY WU FTPYHTOBOMY pPacTBOpY Ryn [A0MYCKAeTCcs NPUHUMATb PaBHbIMU Ry =Ry ¢ yyeTom B.4.

B.3. 3HaueHns Ry 8 Tabauuax B.3, B.6, B.9 n B.12 cneayer ymHo»aTb Ha KoadpduumeHt 7ar ,

3aBUCALLMIA OT BUAA NOBEPXHOCTU CMEP3aHMUA U MPUHNUMAEMbIN PaBHbIM:
OJis OeTOHHBIX HOBerHOCTeﬁ @yHHaMeHTOB, M3TTOTOBJIAEMBIX

B METAJIJIMUCCKOM OIAJIYOKE v v vttt et v oo oo oo oeeeeeeeeeeeeeeeeeeeeeeeenenenn 1,0
OJi9 IEPEeBSHHBIX [IOBEPXHOCTEM, He OOpab®OTaHHEIX MaCJISHEIMU

AHTUCEIITUKAMIY  « v v v v v e o e o o o oo oo oo oo oaeenenensenseseeeeeseeeeeeesenenenens 1,0
OJIS OEPEeBSHHBEIX IIOBEPXHOCTEMNM, 00pa®OTaHHEIX MaCJISHBIMU

AHTUCEIITUKAMIM  « o v o e o e o e o e o e o e o e a e o eaeaeneneeeneeeeeeeeeeeeeeeaeneaeaean 0,9
OJI9 MEeTAJUIMUECKMX I[IOBEPXHOCTEM M3 IOPAYEKATAHOT'O MHPOKATA « v v e eeeen. 0,7

B.4. 3Hauerus Ry 8 Tabanuax B.4 n B.9 cneayet yMHOMKaTb Ha KO3GPULMEHT Ysh, paBHbIN:
0 OypOHAOMBHBEIX CkBall ¢ HoOaBJIeHMEM B OETOH MNPOTMBOMOPOS3HEIX

XUMUYUECKUX TODABOK .« v o v o oo o Bh T cnii it tiese & ot i i o o o o v o oo v e v e neneee. 0,7
IOJia BCeX BMIOB CBall NIpPpM JIBOUMCTOCTM I'PyHTa O,ZSIiS(L4 ............. 0,9
B OCTAJIBHEIX CJIIYUAIX + e v o v o v o s oo oo oo o s osososasasesesesesesesesesesas 1,0

MpumeyaHue. MNpu coyeTaHUM [BYX MepevnucneHHbix B B.4 ycnosuit KoadduumeHT Vs
npuHUMaeTca pasHbim 0,6.

B.5. Mep3/ible 3aco/ieHHble TPyHTbl B 3aBUCMMOCTM OT npeobiafatoero XMMUYeCcKoro cocTaBa
CoNen BblAENAOTCA MO TUNY 3aCONIEHUA - KOHTUHEHTA/IbHOMY MAM MOPCKOMY - B cootBeTcTBun ¢ FOCT
25100.

Tabnuua B.1
PacyeTHble AaB/1eHNA Ha MeP3/ible HE3ACO/IEHHbIE ITPYHTbI R
noa HWXHUM KOHUOM CBaun
I'pyHTEL I'nybuHa | PacueTHele maejieHusa R, klla, Hpu TeMlIepaType TPyHTa, °cC
norpy-—
KEHUSI -0,3|-0,5( -1 |-1,5| -2 [-2,5| -3 |-3,5| -4 -6 -8 [-10
cBan, M
I[lpy JIBOMCTOCTU
i < 0,2:
i
1. KpynuHo- Iipun 2500(3000|3500/4000(4300(450014800(5300(5800|6300|6800(7300
0BJIOMOYHEIE J1106011

TyOuHe

2. Ilecky KpyIHHE To xe |1500|1800(2100|2400(2500|2700(2800{3100|3400(3700|4600(5500
n CpenHeMr
KPYTIHOCTM

3. Ilecku MeJIKue 3 -5 850(13001400(1500|1700{1900(1900]2000({2100|2600{3000(3500
U IbUIEBaThHE

10 1000|1550|1650|1750(2000]2100{2200|2300{2500|3000|3500(4000



15 u 1100(1700/1800(1900|2200(2300(2400|2500(2700|3300(3800{4300
OoJiee
4. Cynecwu 3 -5 750| 850(1100/1200(1300|1400(1500({1700|1800(2300|2700(3000
10 850| 950(1250|1350(1450|1600(1700{1900/2000(2600|3000(3500
15 u 950(1050|1400(1500|1600({1800|1900(2100{2200|2900(3400|3900
OoJiee
5. CyTJmMHKM 3 -5 650| 750| 850| 950|1100(1200|1300(1400{1500(1800(2300(|2800
" TJIVIHBL
10 800| 850 950/1100(1250|1350(1450(1600|1700(2000|2600(3000
15 u 900| 950|1100(1250|1400(1500|1600(1800{1900|2200{2900|3500
Bosee
I[lpy JIBOUCTOCTN
TPYHTOB
0,2 <=1 <= 0,4:
i
3 -5 400| 500| 600| 750 850| 950(1000{1100|1150(1500|1600(1700
6. Bce Buzme 10 450| 550( 700| 800 900|1000(1050({1150|1250(1600|1700(1800
TPYHTOB,
yKas3aHHHE 15 u 550| 600| 750| 850 950{1050(1100({1300|1350(1700|1800(1900
B no3. 1 - 5 BoJee
Tabnuua B.2
PacueTHbie AaB/1eHUA Ha Mep3/ible He3aCo/IeHHble TPYHTbI R
noA, noaowson ctonbyatoro ¢pyHAameHTa
T'pyHTE PacuerHrele pamBJsieHuda R, klla, Opu TemIeparype TpPyHTa, °cC
-0,3(-0,5| -1 (-1,5| -2 [-2,5] -3 [-3,5| -4 -6 -8 |-10
Ipu JIBOVMCTOCTHU
rpyHTOoB 1 < 0,2:
i
1. KpynHo- 550 950(125011450(160011800(195012000(2200|2600(2950|3300
OOJIOMOUYHEIE U IIE€CKU
KPYIHEE M CpelHeln
KPYIHOCTU
2. llecku mejkue 450 700 90011100(1300|1400(1600]11700(1800]|2200(2550|2850
Y TBJIEBATHE
3. Cynecu 300 500| 700| 800|1050(1150(1300/1400|1500(1900|2250(2500
4. CyTJIMHKMU 250| 450 550| 650 800| 900]1000({1100|1200|1550(1900]2200
Y TJIMHEL
[Ipy JIBOMCTOCTHN
rpyHToB 1 >= 0,2:
i
5. Bce BuIH 200| 300| 400| 500 00| 700| 750 850| 950(1250(1550|1750
TPYHTOB, YyKaszsaHHHE
B rnos. 1 - 4
Tabnuua B.3

PvaeTHMECOHDOTMBﬂeHMﬂlWEp3ﬂHXHEBaCOHEHHHXprHTOB



W FPYHTOBbIX PACTBOPOB CABUTY NO MOBEPXHOCTV CMep3aHmA R

I'pyHTH PacuerHrle conporuesieHua R, klla,
af
npu TeMnepaType IpyHTa, °C
-0,3(-0,5| -1 |-1,5( -2 |-2,5| -3 |[-3,5| -4 -6 -8 [-10
T'NIMHMCTEIE 40 60 (100 |130 |150 [180 |200 |230 |250 |[300 |340 |380
[lecuaHte 50 80 [130 [160 |200 |230 [260 |[290 |330 |380 [440 [500
/I3BECTKOBO— 60 90 160 |200 |230 [260 |[280 |300 |350 [400 |[460 |520
IIeCYaHE pacTBOP
[IpuMeuaHue . 3HadeHuMe R OJI11 WM3BECTKOBO-IIECUYAHOI'O pacTBOpa NOAaHEl OJId
af

pacTBopa cien
820 11, mzsBecCT
ocamka KOHyca
pacTBoOpa, a

ornpenejidnTcHa

yomero cocraea: Ha 1 M3 pacrTBOpa I[IeCKa CPeIHEe3EPHUCTOIO -

KOBOT'O TecTa IJIoTHOCThi 1,4 r/cmM3 - 300 ;, Bomm - 230 g5

- 10 - 12 cm. Ilpy »Opyrux COCTaBax WM3BECTKOBO-IIECYAHOTO
TaKXxe s LIEMEHTHO-IIECYAHOTO pacTBoOpa 3HauyeHMs R

af

OIIBITHEIM IIyTEM.

Tabnuua B.4

PacyeTHble CONPOTUBAEHNA MEP3/IbIX HE3ACOIEHHbIX MPYHTOB

CABMIY MO FPYHTY AW FPYHTOBOMY pactBopy Rsn

I'pyHTE PacuerHrie pmaBseHua R, klla, Opm TeMnepaType I'PYyHTa, =&
sh
-0,3(-0,5 -1 |-1,5 -2 |-2,5| -3 |-3,5| -4 8 6 -8 |-10
[lecuaHbe 80 (120 [170 |210 |240 |270 |300 |320 |[340 (420 |480 |540
T'JIMHUC TEE 50 80 (120 (150 |170 |190 |210 |230 |250 |300 |[340 |[380
Tabnuua B.5
PacuyeTHble AaBneHUA Ha Mmep3/ble FPYHTbl C KOHTUHEHTANbHbIM
TUNOM 3acosieHUA R Nog, HUXKHMM KOHLOM CBawu
3aco- PacuerHre paBneHua R, klla, npm Temneparype TpPyHTa, e
JIeH—
HOCTb -1 -2 -3 -4
TpPyHTa
D , I'nmy©rHa NOTpyXeHUs ckBau, M
sal
% 3 - 5[ 10 15 »n |3 - 5| 10 (15 m |3 - 5| 10 15 »n |3 - 5 10 15 n

BoJee BoJee BoJee BoJee

I[lecku MeJIKue

U cpemHue

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

- - 150 |200 300 250 350 450 350 450 550



0,5 - - - - - - 150 200 300 250 300 400
Cynecu

0,15 550 650 750 800 |950 |1050 |1050 |1200 |[1350 |1350 [1550 |1700

0,3 300 350 450 550 |650 800 750 900 [1050 |1000 |[1150 |1300

0,5 - - - 300 |350 450 450 550 650 650 750 900

1,0 - - - - - - 200 250 350 350 450 550
CYyTJIMHKU

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

[IpuMmeuaHMre. 3HadveHMe R non nomomwBoM crTosibuaToro GQyHIaMeHTa JOoIlycKaeTcs
NPMHMMATE I[10 HacTosAmely Tabimie Kak IJ8 CBall INIyOMHOM HOTpPyXeHMs 3 - 5 M.

Tabnuua B.6

PacueTHble cONpOTUB/IEHMA MeP3/ibIX TPYHTOB C KOHTUHEHTA/IbHbIM

TUMNOM 3aCOJIEHUNA CABUTY MO NOBEPXHOCTAM CMep3aHUA Raf

3aCOJIeHHOCTL | PacueTHble conmpoTuBjienma R, klla, mOpu Temmneparype rpyHTa, -C
TpyHTa af
D ;%
sal =1 =2 -3 -4
[leckn MeJIKMEe UM CpenHMre
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
CyTJIMHKU
0,2 60 100 130 180
0,5 30 50 90 120
0,75 25 45 80 110




1,0 20 40 70 100

Tabnuua B.7
PacueTHble AaBneHnA R Ha Mep3nble 3aCO/IEHHbIE TPYHTbI
C MOPCKMUM TUNOM 3acCosieHNA nogd HWAKHUM KOHLLOM CBau
3aCOJIEHHOCTb T'nybuHa PacuerHEle pmaBJjeHua R, klla,
TPyHTa IOTPYXEHUS npM TeMmIepaType TIpyHTa, °C
D , % cBan, M
sal -1 -2 -3 -4 -6
[leck MeJIKME U IIBJIEBATHIE
0,1 3 -5 340 480 600 740 800
0,2 - 260 360 390 450
0,3 - - 190 270 350
0,5 = < - 230 270
0,1 10 450 590 710 850 910
0,2 = 310 460 500 560
0,3 > - 300 380 460
0,5 = = - 340 380
0,1 15 u BoJee 550 690 810 950 1210
0,2 - 470 570 600 660
0,3 - - 400 480 560
0,5 - - - 440 480
Cymnecs
0,15 g -5 730 1050 1150 1430 1620
0,2 450 750 1000 1180 1310
0,3 270 580 730 800 880
0,5 = 220 280 360 450
0,8 .- - = 140 250
0,15 10 770 1090 1190 1470 1660
0,2 490 790 1040 1220 1350
0,3 310 620 770 840 920
0,5 - 260 320 400 490
0,8 - - - 180 290
0,15 15 u BoJee 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
CYyTJIVHKM TSIXEJIble ¥ TJIMHE
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 u BoJjee 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
Tabanua B.8

PacueTHble AaBneHUs R Ha mep3/ible 3aCONEHHbIE TPYHTbI C MOPCKUM
TMMNOM 3aCO/IEHUs NoA NoAOLWBOM cTonb4yaToro pyHLamMeHTa

3aCOJIEHHOCTb PacueTHrele nmaBjieHua R, klla, npu TeumrnepaType rpyHTa, °C
TpyHTa,
D ;% -1 =7 -3 -4 -6
sal
[lecky MeJIKME M IIBIJIEBaTHE
0,03 1000 1210 1460 1710 2270
0,05 530 780 920 1100 1280
0,10 260 400 520 760 1000
0,15 250 430 560 660 740
0,20 = 200 280 310 370
0,30 = = 110 190 270
0,50 - - - 150 190
Cynecu
0,05 980 1260 1450 1630 1750
0,10 830 1210 1400 1580 1680
0,15 660 980 1080 1360 1550
0,20 380 680 930 1110 1240
0,30 200 510 660 730 810
0,50 - 150 200 290 380
0,80 - - - 70 180
CYTIMHKM JIeTKUE
0,05 520 790 1030 1530 1750




0,10 430 680 960 1170 1490
0,20 250 590 740 1030 1400
0,3 110 370 640 880 1260
0,5 - 100 410 610 860
0,8 - - 160 280 440
1,0 - - 100 180 310
1,2 - - - - 240
1,5 - - - - 180
CYyTJIMHKM TSXEeJIble M TJIMHE
0,05 570 840 1020 1200 1480
0,1 480 710 930 1080 1380
0,2 340 570 750 930 1290
0,3 220 400 580 750 1130
0,5 - 140 340 520 860
0,8 - 90 200 340 530
1,0 - 70 160 310 400
1,2 - = 110 250 370
1,5 = = 80 200 340
Tabnuua B.9
PacueTHble conpoTmneBaeHnA cpe3y No NoOBepPXHOCTU CMepP3aHUA Raf
MeP3/bIX 3aCOJ/IEHHbIX TPYHTOB C MOPCKUM TUMNOM 3aCO/1e€HNA
3aCOJIEHHOCTH PacuerHrie conpormeiieHMa R, klla, nOpm TemMneparype
TPpyHTAa, af
D , % rpyHTa, °C
sal
-1 -2 -3 -4 -6
[leckn
0,03 130 200 260 310 380
0,05 110 170 220 270 320
0,10 50 90 135 170 200
0,15 25 70 110 140 170
0,20 15 55 90 120 150
0,30 - 30 65 90 110




0,50 - 15 20 30 55
0,80 - - - - -
Cynecu
0,05 100 150 200 240 300
0,10 80 120 160 200 260
0,15 60 100 130 180 230
0,20 35 75 110 150 200
0,30 30 55 80 120 160
0,50 20 40 60 80 110
0,80 - - 45 65 90
1,00 - - - 60 80
CYTJIMHKM TSXEJBle M TJIMHEL
0,05 100 150 200 250 300
0,10 75 130 180 230 290
0,20 40 95 150 210 270
0,30 25 60 110 170 245
0,50 10 30 60 100 150
0,80 = 15 45 80 125
1,00 = = 30 75 110
1,20 = = = 70 80
1,50 - - - 55 75

PacyeTHble gasneHnA Ha ned R noa HUKHUM KOHLOM CcBau
M paCyeTHble CONPOTUBNEHNA NbAda CABUTY MO NOBEPXHOCTU

CMep3aHMA C TPYHTOBbIM PaCTBOPOM Rsh,i

Tabnuua B.10

TeMnepatTypa Jabna, PacueTHrle 3HaueHus, R u R , klla
°C sh, i
R R
sh, i
-1 50 20
-1,5 100 30
-2 140 35




-2,5 190 45
-3 230 50
-3,5 260 60
-4 280 65
Tabnuua B.11
PacueTHble paBneHua Ha meps3able 3aTOpd)OBaHHb|e FPYHTbI R
noa HNXHUM KOHLUOM CBaun
I'pyHTH Ty - 3HaueHue R, klla, npm TeMnepaType I'PyHTa, °cC
OuHa
norpy-|-0,3(-0,5| -1 |[-1,5| -2 |-2,5| -3 |-3,5| -4 -6 -8 |-10
KEeHUST
cBau,
M
I[lecuaHEle
0,03<I <=0,1|3 - 5 180 230 300| 400 600| 750 95011050(1250|1550(1750|1950
om
0,1<I <=0,3 130 170 240| 350 480| 550 650 750 910|1050(1200|1350
om
0,3<I <=0,5 100 130 170| 260 350| 440 500| 590 690| 790| 8901000
om
0,03<1 <=0,1 10 230 280| 350 450| 650 800]1000(1100]1300(1600]1800(2000
om
KoHcynbTaHTIIIOC : NpMMedYaHMue.
Umyciyoele 3HaueHusa B rpade "T'pyHTH" IOaHel B COOTBETCTBUM C OQMLIMAJTIELHBM
TEeKCTOM IOOKYMEHTAa.
0,01<I <=0,3 180 220 290| 400 530| 600| 700| 800| 960|1100|1250|1400
om
0,03<1 <=0,5 150 180 220| 310 400| 490 550| 640 740| 840| 9401050
om
0,03<1 <=0,1 15 360| 420 490| 590 790| 940(1100]1200({1400|1700]1900(|2100
om
0,11 <=0,3 310| 350 420| 530 660| 730 830 930 990|1230|1400|1530
om
0,3<I <=0,5 260 290| 330 420| 530 500| 660 750| 850 950]1050(1160
om
[IelmeBaTO—
TJIMHUC TEIE
0,05<I <0,1 |3 -5 130 170| 250| 370| 530| 640 750| 900|1050(1150)1350|1550
om
0,1<I <0,3 110 140 200| 300 400| 470 590| 670 750| 870| 990|1100
om
0,3<I <0,5 90| 110 150| 230| 330| 400| 480| 550| 600| 720( 810| 910
om
0,05<1 <0,1 10 180 220 300| 420 580| 690 800| 950(1100|1200(1400|1600
om




0,1<I <0,3 160| 190 250| 350| 450| 520| 640 720| 800| 920(1140(1150
om
0,3<I <0,5 120| 140 180| 260| 360| 430| 510 580| 650| 750| 840 940
om
0,05<I <0,1 15 300| 350 430| 550| 710| 820| 930(1080|1230|1330(1530(1730
om
0,1<I <0,3 280 310| 370| 470| 570| 640| 760| 840| 920|1040|1160(1270
om
0,3<I <0,5 240 260| 300| 380| 480| 550| 630| 700| 750| 870| 960(1060
om
Tabnuua B.12
PacueTHble gaBneHUs Ha Mep3/ible 3aTOPPOBaHHbIE FPYHTbI
noa noAoLwBsol ctonbyatoro ¢pyHaameHTa R, pacyeTHble
CONPOTMBAEHMNA MeP3/bIX 3aTOPPOBAHHbIX FPYHTOB CABUTY
MO NOBEPXHOCTN CMeP3aHNA Raf M pPaCYETHbIE CONPOTUBNEHNA
Mep3/biX 3aTOPPOBAHHbBIX TPYHTOB CABUTY MO FPYHTY
WU TPYHTOBOMY PacTBopy Rsh
I'pyHTH Pacuernwle 3HauveHua R, R , R , klla, npm Temneparype
af sh
rpyHTa, °C
-0,3(-0,5 -1 |-1,5| -2 |-2,5| -3 |[-3,5| -4 -6 -8 |-10
PacueTHBle @IaBJIEHMA Ha Mep3Jble 3aTOPOOBaHHEIE T'PYHTEHL
105 NONOWBOM cTojyibuaToro GyHImamMeHTa R
[lecuaHre:
0,03<I <=0,1]130 (180 |250 [350 |550 |700 (900 |1000(1200]|1500|1700(1900
om
0,1<I <=0,3 80 |120 [190 (300 |430 |500 [600 |700 |860 |[1000(1150]1300
om
0,3<I <=0,5 60 90 130 |220 (310 |400 |460 |550 |650 [750 |850 [970
om
I'nmmHMC TEIE @
0,05<I <=0,1| 80 |120 |200 (320 |480 |590 [700 850 |1000|1100(1300|1500
om
0,1<1 <=0,3 60 90 [150 [250 |350 |420 ([540 |620 |700 |820 [940 |1050
om
0,3<I <=0,5 40 60 |100 (180 |280 |350 [430 (500 |570 |670 [760 |860
om
Topd 20 40 60 [120 (220 |270 |320 [390 |450 |520 [590 |670
PacueTHBEE CONPOTUBJIIEHMSA MEP3JIBIX 3aTOPPOBAHHEIX I'PYHTOB COBUILY
IO MNOBEPXHOCTM CMeps3aHusa R
af
necsamse: ||| | [ L [ | [ | [ |




0,03<I <=0,1| 50 70 90 |100 130 (160 |160 [180 [210 |250 (280 |320
om

0,1<1 <=0,3 30 40 50 70 90 |110 120 (140 |160 [190 |220 |240
om

0,3<I <=0,5 20 30 40 60 70 80 90 |110 130 (150 |170 [190
om

I'NMMHMC TEIE &

0,05<I <=0,1| 20 40 60 80 (100 |110 [130 |[150 |180 [200 |230 [270
om

0,1<I1 <=0,3 10 20 30 50 60 70 90 |100 120 (140 |160 |[180
om

0,3<I <=0,5 5 10 20 30 50 60 80 90 |[100 120 (140 |160
om

Topd 3 5 8 25 40 50 70 80 90 |110 (120 |140

PacueTHHE CONPOTUBIIEHMS MEP3JIEX 3aTOPOOBAHHHX TPYHTOB CHOBUIY
IO TPYHTY MM TPYHTOBOMY pacTBopy R

sh
[lecuaHue :
0,03<I <=0,1| 30 60 (100 140 (160 |190 [230 [250 |270 (310 |330 |350
om
0,1<1 <=0,3 10 30 50 70 110 120 130 |150 |180 |200 [230 |260
om
0,3<I <=0,5 8 20 40 60 80 90 (100 120 (140 |150 |180 (210
om
I'nmuHMCTHE :
0,05<I <=0,1| 20 50 70 90 (110 120 (140 |170 [200 |250 |270 (300
om
0,1<I <=0,3 5 30 40 50 70 80 100 |110 [130 180 [190 |200
om
0,3<I <=0,5 3 20 30 40 60 70 90 |100 110 (140 |150 |[170
om
Topd 2 10 20 30 40 60 80 90 |100 120 (140 |160
Tabnuua B.13
HopmaTtusHble NpeaenbHO AUTENbHbIE 3HAYEHMWA YAebHOro
cuennenna CL (kMa) n yrna BHyTpeHHero Tpenna P. (rpag)
A1 MeP3/bIX TPYHTOB U KOHTAKTa rpyHTa CO CKa/iol
I'pyHTH O6o3Haue- XapaKTepuCTUKM TPYHTOB NPM TeMIepaType IpyHTa, - C
HUSA xXapak-—
TEPUCTUK -0,5!-1,0(-1,5|-2,0(-2,5|-3,0(-3,5|-4,0({-5,0]-6,0(-8,0
I'PYHTOB
[lecuaHbe c 80 (110 |140 |170 (200 |230 |[250 |300 |360 (420 |520
L




(%8 28 28 30 30 32 32 32 32 33 33 33
L
KounrTakT c 70 90 |120 (150 |180 [200 |220 (270 |280 (330 410
neCcyYaHex L
TPYHTOB
Cco ckaJion bn 16 16 17 17 18 18 18 18 19 19 19
L
T'nuHMC TEHE ¢} 50 80 (110 |140 |180 (210 |240 [280 |320 |390 |[530
L
()1 14 16 18 20 22 23 24 25 26 27 28
L

Tabnuua B.14

HopmaTusHble 3HaueHuna yaenbHoro cuennenma Cq , (kMa)

W yrna BHyTpeHHero TpeHna Psn (rpaa) ottamsatollero
FNIMHUCTOrO rPyHTa

ObosHaueHMUsa XapaKTEePUCTUKM TI'PYHTOB MIPM BHAUYEHUM [OKa3aTesd
XapakKTEepUCTUK TekydYecTr I , OOJM eOVHMULE
TPYHTOB L
0,25 0,35 0,5 0,625 0,75 1,00
c , klla 21 19 17 15 13 9
L
bn , rpan 32 28 23 19 14 5
L

Mpunoxenune I
(o6asaTenbHoe)

CPEOHETOAOBAA TEMITEPATYPA U TNTYBUHA CE3OHHOIO OTTAMBAHMA
N MPOMEP3AHUA TPYHTA

[.1. HopmaTueHasa rny6uHa Ce30HHOTO OTTamBaHWA rpyHTa O ., M, onpeaenseTca No AaHHbIM

HaTypHbIX HabatoaeHn no dopmyne

T (Tth,m _be )tth,m
dth'n B dth (Tth _be )tth

,(r.1)

rae di - Hambonblwas raybMHA CE30HHOMO OTTaWMBaHWA rPyHTa B rOAOBOM MEPUOAE, M,
yCTaHaB/MBaemMas no AaHHbIM HaTypHbIX HabatogeHui B cootBeTcTBum ¢ FOCT 26262;

Tor - TemnepaTypa Hayana 3amep3aHus rpyHTa, °C, onpegensemas no MNpunoxeHuio b;



T

th,m nt

nepuog, NoaoXuTENbHbIX TemnepaTtyp, °C, U NPOAOMKNTENbHOCTb 3TOFO Nepmoaa, Y, NPUHMMaemMble No
CM 131.13330, npuuyem Ana KAMMaTUYecKux nogpanoHoB |b un II 3HaveHun Tth,m 7 tth,m cnepyet

thm COOTBETCTBEHHO CpeaHAA MO MHOrFoNeTHMM AaHHbIM TemnepaTtypa BO34yXa 34

NPUHUMATL C KoapodumumeHTom 0,9;
T, n t, - cooTBeTcTBeHHO cpeAHAA TemnepaTypa Bo3fyxa, °C, 3a Nepuoj, MONOXKUTE/bHbBIX

TeMnepaTtyp n Npoao/IXUTENIbHOCTb 3TOINO Nepnoga, 4, B rog nposeaneHUA Ha6ﬂIOA6HMﬁ, NPUHUMaemble
Nno meTeo4aHHbIM.

I.2. HopmaTuBHas rnybuHa ce30HHOro NPoMep3aHua rpyHTa din,m, onpeaensertca no popmyne

/ (Tf,m_be)tf,m
df,n:df ,(r2)
(Tf _be )tf
roe d’f - Hambonbwasa rnybuHa Ce30HHOrO MPOMEP3aHUA TPyHTa B rOLOBOM NeEpUoAe, M,

yCTaHaB/MBaemas no AaHHbIM HaTypHbIX HabatoaeHui B cooteeTcTeum ¢ FOCT 24847,

Tf,m n 1:f,m - COOTBETCTBEHHO CpegHAA MO MHOrFoONIeTHUM [OaHHbIM TemnepaTtypa BO34AyXa 3a

nepuopa oTpuuaTtesnbHbix Temnepatyp, °C, U NPOAOMKUTENBHOCTb 3TOro Nepuoaa, Y, MpUHUMaemble No
Cn 131.13330;

Tf n tf - COOTBETCTBEHHO CpeaAHAA Temnepatypa BO3A4yXa, °C, 3a nepumos OTPULLATENbHbIX

TemMnepaTtyp n Npoao/IXUTE/IbHOCTb 3TOIrO Nepnoda, 4, B rog nposeaneHUA Ha6}'IIOLI,EHMf;1, NPUHUMaemble
Nno meTeo4aHHbIM.

r.3. Mpu OTCYTCTBMM [AaHHbIX HATYPHbIX HaAGAOAEHMA HOPMATUBHYIO T1yBUHY Ce30HHOro
oTTauBaHwsA rpyHTa Oy ., M, Aonyckaetcs onpefensts no Gopmyne

2
2 Ay (Tth,c — Ty )tth,c N (e p—y (r3)
0 20,) 2q

th,n —

roe

t
Q: 0125_ t:,c (TO _be )km ﬂ“fotth,c ;(r'4)

1

g =L+ tttﬂ_o’l |:Cth (Tth,c —T )_Cf (TO — Ty )J' (F3)
2

Tt - 0603HaueHME TO e, uTo B dopmynax (I.1) - (T.2);
Ty ¢ - pacueTHas TemnepaTypa MOBEPXHOCTM TPyHTa B NeTHWiA nepuog, °C, onpeaensemas no
dopmyne

Tth,c :1’ 4Tth,m + 2’4 OC ’ (r-6)
tth,c - paCHeTHblﬁ nepuoa nonoXMTenbHbIX TEMNEPATYP, Y, Ol'lpe,ﬂ,enFIEMblﬁ no d)op!v\yne

t, =115t , +0,1t,; (1.7)

th,m



t, - Bpems, NpUHMMaeMoe paBHbIM 1,3-10" ¢ (3600 u);
t, - Bpems, npuHMMaemoe paBHbIM 2,7-10" c (7500 u);

T, - pacyeTHaa cpegHeroaosad TemnepaTypa MHOro/JeTHeMep3noro rpyHta, °C, onpegenaemas
norl.8;

A ¥ A - TEn/0NPoBOAHOCTb COOTBETCTBEHHO Ta/IOro U MeP3/10ro rpyHTa, B1/(m x °C);
Ciu Ct - 06bemMHas TeNN0eMKOCTb COOTBETCTBEHHO TaNoro 1 mep3noro rpyHTa, Ax/(m3 x °C);

Kn - K03pPULMEHT, MPUHMMAEMbBIN ANA NecYaHbIX TPYHTOB paBHbiM 1,0, a ANA TIMHUCTBIX - MO

Tabnuue .1 B 3aBMCMMOCTM OT 3HAYEHUS TEMIOEMKOCTU Ci u cpeaHen Temnepatypbl rpyHTta, °C,
onpeaensemoi no popmyne

T =(Ty =Ty )ty /,—0,22); (r.8)

L, - tennota TasHus (3amepsanus) rpyHTa, [k/M3, onpegensiemas no MpuaokKeHWo 5 npu

Temnepatype rpyHTa, pasHoit 0,5T | °C.

Tabnnua .1
Koaddpuumnent Ko
TeMmnepatTypa, 3HaueHMsa kosbduumeHTa k HOpm obvemMHOM TernjioeMkoctTtu C ,
°C m f
Ix/ (M3 x °C)
6 6 6 6

1,3 x 10 1,7 x 10 2,1 x 10 2,5 x 10
-1 6,8 5,9 5,3 5,0
-2 5,2 4,5 4,0 PR/
-4 8, 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. HopmaTuBHasn rnybuHa ce30HHOro NPOMepP3aHmNA rPyHTa din,m, onpeaensertca no popmyne

_ Zﬂ’f (be_Tf,m)tf,m (r.9)
o, o

f.n

roe

d, =L, —0,5C; (Tf,m — Ty ), (r.10)

sgece Ly - Tennota samepsanus rpyHTa, [/M3, onpegensemas no [puaoxeHnio 5 npu

TemnepaTtype rpyHTa, paBHoM Ois(Tf,m — Ty ), °C.

OcTanbHble 0603Ha4YeHMA Te Xe, 4To B dopmyne (I.2).
I.5. B cayyasx, Koraa npeaycMaTpuBaloTCA BepTUKaAbHasA NAaHUPOBKa TEPPUTOPUN NOACHINKON,
perynMpoBaHMe NOBEPXHOCTHOrO CTOKa M Apyrne mMeponpuATUA, NPUBOAALLME K MOHUMKEHWUIO YPOBHA



NOA3EMHbIX BOZ, 3HAYeHUs TennoPpU3MYECKUX XapaKTEPUCTUK MpPU pacyeTe HOPMATUBHBIX FNyO6uH
Ce30HHOro OTTaMBaHWA M Npomep3aHus rpyHToB no dopmynam (I.3) u (I.9) cnegyeT NpUHUMATL NpK
B/IAYKHOCTM rPyHTa, paBHOM:

OJI9 KPYIMHOOOJIOMOUHBIX TPYHTOB ¢ e v o v v oo o oo o oo eeeneeeeeeesaesaseaeeees 0,04
" IIECKOB (KPOME TIBIJIEBATEIX) &ttt o ottt o v oo oo oo s ssnnnnnnnnnnnnnssss 0,07
" [IECKOB TIBITIEBATEIX  « v o o o o o o o o o o o o o o o oo e o e o e oeeeeeeeeeeeneeeeneeens 0,10
" TIIMHUCTEIX TPYHTOB 4t v o o o o o o o o oo oo oo oo asaeaeasansansansesenas m%'+0’5|p
" BATOPOOBAHHEIX TPYHTOB 4 v o v v o st o oo o oosnnsnnsnnsonsansseneensss le%,

rae Ip n Wp - COOTBETCTBEHHO 4YMUCNO MNNAACTUHYHOCTM U BAIAXXHOCTU TPYHTaA Ha rpaHuue
NAaCTUYHOCTU.

I.6. PacuyeTHas rnybuMHa CeE30HHOrO OTTaMBaHMA dth M pacyeTHas [r1ybuHa Ce30HHOro

NpoMep3aHnA rpyHTa d onpeaensaoTca no popmynam:

d, =k/d, ;(r.11)

th,n;
d, =k, ,(r.12)

raoe dth n U df,n - HOPpMaTUBHbIE I'!'Iy6VIHbI COOTBETCTBEHHO CE30HHOro OTTanBaHMA U CE3OHHOrIO

NPOMep3aHNA rPyHTa;

!
Ky w Ky - K03 MLMEHTbI TENIOBOrO BAUAHWUA COOPYHKEHMSA, MPUHMMaeMble no Tabauue I.2.

Tabnunua .2
KoHcynbTaHTlAOC: NpUMmeyaHue.
Ha3saHue Ta6I'IVILl,bI AaHO B COOTBETCTBUU C Od)MLI,MaanbIM TEKCTOM AOKYMEHTA.
KoadpopuumeHTbl 1 Ky
CoopyxeHns k! k
h h
30aHUsa M COOPYXeHUs 0e3 XOJIOOHOTO IOANOJIb S - |B cooTBeTCTBUMU
c TpebOBaHMUAMU
CIl 22.13330
30aHMS M COOPYXEHMS C XOJIOOHBEIM IIOIIOJILEM:
Yy HAPYXHHX CTEH C OTMOCTKaMM, MUMenmyMMu acbarbToBoe 1,2 -
M TOMYy NIOIODOHOE MNOKPBEITUA
Yy HAPYXHHX CTEeH C OoTMOCTKaMu 6e3 achasbTOBBIX MNOKPEITUM|1,0 -
Yy BHYTPEHHUX OIIOP 0,8 -
MocTEL:
IPOMEXYTOUHEE MaCCHBHEE OIOPH C QyHIaMeHTaMM MEeJIKOT'O
3aJIOXEeHVs UM QyHIOaMeHTaMy M3 CBay¥ M CBaM-CTOJIODOB C
IIJINTOM (POCTBEPKOM) , 3aIJlyDJIEHHOM B I'PYHT IIPM WMPUHE
omnop no dacany:
or 2 mo 4 M 1,3 1,2
4 M u BoJjee 1,5 1,3
IPOMEXYTOUHEE CTOJIOUaThle M CBAMHBIE OIIOPH, 1,2 1,1
PaMHO-CTOEUHEIE OIOPE. C PyHIaMeHTaMM MeJIKOT'O 3BaJIOXeHUS
OOCHIIIHEE YCTOU 1,0 1,0
[IpyMedYaHUs . 1. JaHHBIEe TabaMLE He PacClIpPOCTPAaHATCH Ha craydan




IPVMMEHEHUSI TEINJIOUBOJIAUNY Y OPYTUX CHELUMAJIbHEX TEeIJIOBAUMTHEX MEePONPUSITUM
(BeHTUIIMPYEMEIE M TEeIJIOM3OJIMPpYyIMe I[IOICHIIKM, OXJjlaxlalllyie YyCTPpOMCTBa U
T.O.) .
2. Jna ycToeB MOCTOB, OOCHIIAHHEIX I[I€CUaHbBIM TPYHTOM, 3HaueHusa k' um k
h h
cJlenyeT INPMHMMATL 10 IaHHBIM TEIJIOTEXHUMUEeCKOI'O pacueTa, HO He MeHee 1,2.

7. HopmaTMBHOE 3HA4YeHMe CpeaHerofoBOW TEMNEPATYypPbl MHOMOJETHEMEP3IONO FPYHTa Ton
onpeaenserca no AaHHbIM MOMEBbLIX U3MEPEHUN TeMnepaTypbl rPyHToB B cooTBeTcTBMM ¢ FOCT 25358
Ha ONbITHbIX NAOWAAKAX C eCTeCTBeHHbIMW ycnoBuaMM. [JonyckaeTca 3HayeHue Ton NPUHUMATb
paBHbIM TeMnepaType rpyHTa Ha rnybumHe 10 m OT NOBEPXHOCTH.

r.8. PacyeTHaa cpeaHerogoBas TemnepaTypa MHOrONETHEMEP3/IOro  rPyHTa Ty, °c

yCTaHaB/IMBAETCA Ha OCHOBAHMM MPOTrHO3HbIX PACYETOB U3MEHEHWUA TEMMEPATYPHOro peXKMma rpyHToB
Ha 3acTpavMBaemol TeppUTOpPUNn.

Jonyckaetca onpenenatb 3HaYeHue T , °C, no popmyne

i
T0=t— (T m=Tos )i+ L, 2;' +R, | [+T,,(r.13)
f

y
rae by - npoponkuTenbHOCTL roga, NpUHUMaeman paBHoi 315-10" ¢ (8760 u);

Tf,m n 1:f,m - COOTBETCTBEHHO CpeaAHAA NO MHOIFONETHUM AaHHbIM TEMNEPATypPa BO34yXa B Nepnons

oTpuuaTenbHbix Temnepatyp, °C, 1 NPOAOAKUTENbHOCTb 3TOr0 nepuoaa, ¢ (4), npuHnumaemblie no CM
131.13330;

dth’n - HOpPMaTMBHaA rNybuMHa CE30HHOro OTTaMBaHWA, M, AAA NpeABapUTE/IbHbIX PacyeToB
[0MYyCKaeTca NPUHUMATL MO pucyHkamn .1 un T.2;
L, - rennora TasHus (3amep3anua) rpyHTa, O:/M3, onpesensemas no Mpunoxenuto b;

R; - Tepmmdeckoe conpotusnenme cHerosoro nokposa, M2 x °C/BT, onpeaensemoe no Gbopmyne

R, =d./ 4, (r.14)

rae ds - CpeaHe3nMHAA BbICOTA CHEroBOro NOKpoBa, M, NPUHMNMMaemMana No MeTeo4aHHbIM,;

A - cpeaHe3MMHAA TennonpoBOAHOCTbL CHEroBOro noKkpoea, BT/m2 x °C, onpeagensertca no
dopmyne

A, =m,(0,18+0,87p,) (r.15)

roe My - nepecyeTHbIN MHOXUTENb, NPUHUMaeMbIi pasHbim 1,16 M -B1/(T-°C);

Ps - cpeAHEe3MMHAA NAOTHOCTb CHErOBOro NOKPOBa, T/M3, MPMHMMaeMan Mo MeTeoAaHHbIM.
MpumeyaHua. 1. B palioHax cO cpefHell CKOPOCTbIO BeTpa B 3MMHMIA nepuog cebiwe 5 m/c

paccuuTaHHoe no dopmyne (I.13) sHauenmne Rs cneayet ysennumsats 8 1,3 pasa.

2. Ecam npu pacuete no popmyne ([.12) To > Ty , TO cnegyeTt NpUHUMaTb To=Ty .
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PucyHoK I'.2. Tny6uMHbI OTTauBaHMA MIMHUCTbIX FPYHTOB

Mpunoxenue [
(o6asaTenbHoe)



PACYET TEMIMEPATYPHOIO PEXXMMA BEHTU/IMPYEMOTO MOAMNOJ1bA

O.1. TemnepaTypHblii PeEXMM BEHTUANMPYEMOTO MOAMOAbA XapaKTePU3YeTcA CpeaHerof0BoOM

Temnepatypoil Bo3Ayxa B MOAMNOJbe Tea, yCTaHaB/NMBaeMOW pacyeToM B 3aBUCMMOCTU OT
npeaycMOTPEHHOrO MPOEKTOM 3HauYeHWs CpeaHEerofoBoi Temnepatypbl MHOrONETHEMEP3NOro rpyHTa

o !
Ha ero BepxHeii NoBepxHOCTU 1o (7.2.8), TEMNOBOrO PEKMMa COOPYKEHWS N PEXUMA BEHTUIMPOBAHMS
noAanosbA.

[.2. CpepHerogoBasa TemnepaTypa BO34yxXa B BeHTUIMPYeMOM NoAMO/be Tc,a, °C,
obecneunBaloLLan NpeayCMOTPEHHYIO B NMPOEKTe CpefHErooBy0 TemnepaTypy MHOro/JeTHEMEP3/0ro

“ ! o
FPYHTa Ha ero BepxHeun NoBepxXHOCTH T , °C, Bbluncnaetca no dpopmyne
_ '
Tc,a - kOTO , (ﬂ,l)

roe ko - KO3pUUMEHT, NpUHUMaeMbIA no Tabauue [.1 B 3aBUCMMOCTM OT 3HAYEHWI Lo u
A Ay,

rae Ui - NpomOMKWTENBHOCTL MEpMofa C OTPULATENbHONM CPeaHECYTOYHON TemnepaTtypoi
BO34yXa, CyT, npuHMmaemas no Cl 131.13330;

ﬂ’f n ﬂ‘th - TenaonpoBoAHOCTb COOTBETCTBEHHO MEP3/10I0 U TAa/10I0 rPyHTOB.

Tabnunuya 4.1
KoadpoumumneHnt Ko
naMmboa /nambna 3HaueHusa kxosddbuimerHTa k npu t , CYT

f th 0 f,n

200 225 250 275 300
1,0 1,0 1,0 1,0 1,0 1,0
i, 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

o !

[1.3. CpeaHerofoBas TemnepaTypa MHOTONETHEMEP3/IOFO FPYHTa Ha ero BEpXHel NoBepxHOCTH 1o

, °C, onpegaenseTca pacyeTom no ycaoBuio obecneyeHns Tpebyembix 3HaYEHWUI pacyeTHOW TemnepaTypbl
FPYHTOB B OCHOBaHWW COOPYKeHUA (7.2.7) C y4ETOM MEP3/TIOTHO-TPYHTOBbIX M KAMMATUYECKMX YC0BUIA

!
y4acTka CTpouTenbcTea. [OMyCKaeTcs NPMHUMaTb 3HaveHue 1o no Tabavue [.2 B 3aBUCUMOCTM OT
CpPefHeroA0BOI TeMNepaTypbl FPYHTa 1o, WMPHHBI COOPYXKeEHUS B U ry6UMHbI 3aN10KeHNA GyHAAMEHTOB

Z C y4eTom TemMnepaTypbl Ha4yana 3aMmep3aHuA rpyHTa T .

Tabnnuya 4.2
3Ha4yeHne TemnepaTyp
BHaueHud InprHa SHavenus, °C, njada OyHIaMeHTOB
T - T , °ClcoopyxeHus
0 bf B, ™ CTOJIOUATHX NIPpU TJIyOUHe CBAMHHEIX IIpU TJIyOUHe
3aJIOXeHUS Z, M 3aJIOXeHUS Z, M




1 3 5 7 10
-0,5 12 -10 -3,5 -5 -3 -2,5
24 -8 -2,5 -3,5 -2,5 -2
-1 12 -10 -3 -4 -2,5 -1,5
24 -8 -2,5 -3,5 -2 -1,5
-2 12 -9 -2 -3 -1,5 -1
24 =7 -2 -3 -2 -1
-5 12 -6,5 -1 -1 -1 -1
24 -6 -1 -2 -1 -1
-8 12 -3 -1 -1 -1 -1
24 -4 =ils =ils -1 -1
pumeuaHusa. 1. TI'nyObmHa 3ajoXeHMA QyHOaAMEHTOB 2z OTCUMTHBAETCS OT
YPOBHS BEPXHEM MNOBEPXHOCTM MHOTOJIETHEMEP3JIOTO IPYHTa.
2. llpu CpeIHeTOnOBOM TeMIIepaType HapyxXHoro Bo3nyxa T BEHILIE
out
TaOJMMUYHEIX 3HAUEeHUM B pacudeTax cjenyeT npuHmuMars T' = T .
0 out

[.4. YctaHoBneHHaa pacyetom no [.2 cpegHeronosasa TemnepaTypa BO34yxa B nognonbe Tc,a

npun ecteCTBEHHOM BEHTU/IMPOBAHUN NOANO/bA 3a CHET BETPOBOIo Hamnopa obecneynBaeTcs I'IO,EI,60|:)OM
MOAY/IA ero BeHTUnpoBaHma M, onpegenaemoro COoTHOWeHnem

M=ATA (02

rae A - ana noanoamii ¢ Nposyxamu - 06Las NAOLAAb NPOAYXOB; ANA OTKPbITbIX NOANOAMI -
naowaab, paBHas NPOW3BEAEHMIO NepUMeTpa 34aHMA Ha PacCTOAHWE OT MOBEPXHOCTU TPYHTa MK
OTMOCTKM A0 HWU3a POCTBEPKa CBaNHOro dyHAameHTa Man GyHAaMeHTHbIX 6anok, m2;

A, - nnowaab 30aHNA B NAAHE MO HAPYKHOMY KOHTYPY, M2.

MpumeyvaHue. MNpu OTHOWEHUM BbICOTbI NOANO/bA hc K WwupuHe 3gaHna B meHee 0,02 cnepyet
NPUMEHATb BEHTUAALMIO C MEXaHUYECKMM NOBYXKAEHNEM.

0.5. Moaynb BeHTUAMpoBaHMA M, Heobxoaumbli gna obecneyeHWs pacyeTHON TemnepaTypbl

BO34yXa B NO4MNoJibe Tc,a npun ero eCteCtBEHHOM BEHTU/IMPOBAHUN, BbIYNCAAETCA NO cbopmyne

Tin _Tc a (Tca _Tout)l—i_ 95
= - - X
© 0,77 R,C.k.V, (Tc’a -T..)

roe K. - K03dPULMEHT, NPUHMUMAEMbIA B 3aBUCMMOCTM OT PACCTOAHUA MEXAY 34aHUAMM a U UX
BblCOTOM h, paBHbIM:

1,0 npn a>=5h

1,2 npna=4h

1,5 npu a <= 3h;

Tin - pacuetHas TemnepaTtypa BO3gyxa B nomelLeHum, °C;
Tow - cpeaHerogoBas Temnepatypa Hapy»KHOTO BO3ayxa, °C;

R, - conpotusnenme Tennonepesaye nepekpbiTa Hag NOANOAbEM, M2 X °C/BT;



C, - o6bemHas TennoemkocTb BO34yxa, NpuHMMaemas pasHon 1300 Ox/(m3 x °C);

Ky - 0606LLEHHbIA  a3POANHAMUYECKMI KOIDODULIMEHT, YyYUTbIBAOWMA [aBAEHME BETpa M
rMApaBAMyYecKMe CONpPOTUBAEHUA, MPUHUMAEMbIA PaBHbIM: 417 COOPYXKEHUN NPAMOYroibHoN GopMbl -

K,= 0,37; M-obpasHoit dopmbl - K,= 03; T-o6pasHon popmbi - k,=0,33 y L-obpasHoit popmbl -
k,= 0,29,
V, - CpeaHsAsa rogoBas CKOpocTb BeTpa, m/c (m/u);

A - 6e3pasmepHbIli napameTp; A/18 OTKPbITbIX NOANOAMIA MPUHUMaeTCa paBHbIM 0; AnA NoAnNoAWiA
C NpoAayxamu onpegensetcs no popmyne

_AR
A) Rz ’ (|D|4)

X
roe A - naowaab LOKoASA AN NoAnoAuiA C Npoayxamu, m2;
R, - conpoTueaeHue Tenaonepegade Lokonsa, m2 x °C/BT;

$ - napametp, yuuTbIBalOWMIA BAUSHUE PACMONOKEHHBLIX B MOANONLE KOMMYHMKALMIA Ha ero
Tennosol pexum, °C, onpegenaemsbii no ¢opmyne

Ro j:nlpj
=| "y Lol )t
AL &R, (Tl a9

rge n - yucao TpybonpoBoaos;

Ip,j - ANWHa j-ro Tpybonpoeoaa, m;

—

p.j - TemnepaTypa TennoHocuTens B j-m Tpybonposoae, °C;

p.j - Bpemsa paboTbl j-ro Tpyb6onpoBoaa B TeueHue roaa, cyT;

~ o~

y - NPOAO/MKMTENbHOCTb roaa, pasHasn 365 cyT;
Rp,j - COMpoTUBAEHME Tenonepeaade Tennonsonauum j-ro tpybonposoaa, m x °C/BT;

Xi - KoapduuMeHT noTeps Hanopa Ha OTAENbHbIX y4yacTKax MnoAnonbA, MPUHUMaEMbld No
Tabnuue A.3.

Tabnnua 4.3

Koadduument X

Y4YacCTOK I[IOLIOJIbHA XU

i
Bxom c CcyXeHMEeM IOoTOoKa 0,50
XKaso3urHas pemeTka 2,00
lloBopoT noToka Ha 90° 1,32
Bxon c pacmmpeHMeM NOTOoKa 0,64

MpunnoxxeHune E
(obs3aTenbHOE)



PACYET OCHOBAHWM NMPU CTPOUTE/IbCTBE MO CNOCOBY CTABU/IU3ALINU
BEPXHEM MOBEPXHOCTW MHOIONETHEMEP3/IbIX TPYHTOB

E.1. Mpu cTpouTenbCTBE MO CNOCODY CTabuan3auum BepXHENn NOBEPXHOCTU MHOFOIETHEMEP3I0ro
rpyHTa (6.4.4) rnybuHa 3anoxkeHuns pyHgameHToB d J01XKHA YA0BAETBOPATb YC/IOBUIO

hy—2>d>d,, +1, (E1)

rae hy - rnybuHa 3aneraHus BepxHel MOBEPXHOCTM MHOTO/IETHEMEP3/IONO PYHTA Ha Hayasno
3KCN/yaTalMn COOPYKEHMUA, M;

df,n - HOPMaTMBHAA rybUHA Ce30HHOTO NPOMepP3aHMA FPYHTA, M.

E.2. Pacuer ocHoBaHWI ¢YyHAAMEHTOB MO Hecyuwein cnocobHocTn u aedpopmauuam cnegyert
npoun3BoAUTb B COOTBETCTBMMU € TpeboBaHMAaMuM Cl 22.13330, CM 24.13330, HacToALW,ero ceoaa Npasu.

MpoBepKy ¢yHAAMEHTOB Ha YCTOMUYMBOCTb M MPOYHOCTb Ha BO3AENCTBME CMUJT MOPO3HOIO NMyYeHus
rPYHTOB HeobxoaMmo npousBoauTb corsacHo 7.4.1 - 7.4.5, npuHUMAn pacYyeTHYIo0 rnybuHy ce3oHHOoro
npomep3sanmsa rpynta dr =d¢ +1 .

E.3. Tpebyemblit TemnepaTypHbI pPeXMM TFPYHTOB OCHOBAHWIN obecneymBaeTca XONO04HbLIM
noanosibem, Moay/lb BEHTUAUPOBaHMA KoToporo M onpegensetca no ¢opmyne (4.3), npuHUMas

cpegHerofoByto TemnepaTypy Bo3ayxa B No4noabe Tc,a , °C, paBHOM

ﬂ“f
T.,.= M(TO ~Ty )+ Ty 11, (E:2)

roe B - KoaddUUMEHT, onpeaensemblit No rpapukam pucyHka E.1 B 3aBMCMMOCTM OT 3HAYEHUI

napameTpos St u ¥t , onpeaensembix no popmynam
S = (df,n +1)/B ; (E.3)

A (be _To)tu
=———,(E4
‘//f LUBZ ( )

rae b - pacueTHbIit cpok aKkcnyaTaumm coopyskeHus, ¢ (4).
OcTanbHble 0603HaYeHMA Te XKe, UTo B dopmynax Mpunoxenus .
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PucyHok E.1. Tpadumku ana onpeaeneHma koapopuumneHTa B

E.4. MonoxeHne BepxXHEN NOBEPXHOCTU MHOFOJIETHEMEP3/IOFO PYyHTa NOA COOPYKEHMEM MpU

npuHATo E.3 pacueTHoM TemnepaType Bo3dyxa B MOANO/be Ta AONXKHO BbITb NPOBEPEHO pacHeTom
no rnybuHe oTTaMBaHUA TPYHTa Mo4, COOpy»KeHMem H, onpeaenaemoit B COOTBETCTBUM C YKa3aHUAMMU

K.5, npuHumasn 8 popmyne (K.15) 3HaueHne Tn=T..+11 , °C, n KoadpduumeHT O = 0.

B cnyyae, ecnm npy Nosly4eHHOM pacyeTom rnybuHe oTTaMBaHuA rpyHTa H (cumMTtas oT noBepxHOCTU
MHOTO/IETHEMEP3/10r0 FPYHTa) OCaJKa OCHOBAHMA MPEBbICUT MpeAesbHO AOMYCTUMOE ANA [AHHOro
COOPYKEHUA 3HAYEHME, CeyeT NPeayCMaTPUBATb AONOJHUTENbHBIE MEPONPUATUA MO PEryMpPOBaHUI0
rnybuHbl OTTanBaHMA OCHOBaHMA.

MpunoxkeHue K
(pekomeHayemoe)

PACYET CBAMHbIX ®YHOAMEHTOB HA AENCTBUE
FTOPM3OHTA/IbHbIX HATPY30K 1 BO3AENCTBUM

K.1. JaHHOe NpUNOXKEHWE HE OTHOCUTCA K pacyeTy CBalHbiIX PyHAAMEHTOB ONOP MOCTOB Ha
OEeNCTBUE FOPU30HTa/IbHbIX HAarpy3oK, KOTOpbI cneayeT npousBoauTb B COOTBETCTBUM C TpeboBaHUAMMU
CM 35.13330 c yyeTom yKaszaHui 12.17.

.2, Mpun pacyete cBaiiHbIX GpYHAAMEHTOB Ha AENCTBME FOPU3OHTA/bHbLIX HArpysoKk (cun u/vmam
MOMEHTOB) M BO3AEWCTBUI (TemnepaTypHOro paclMpeHus pocTBepKa M np.) ciedyeT paccmMaTpuBaTb

cneaytolime pacHeTHbIe CXeMbl:
cxema 1 - cBaA morpy:KeHa B TBEPAOMEP3/bIA FPYHT, rybnHa CE30HHOTO OTTaMBaHWA KOTOPOro



d,, <5b, rae b - pasmep nonepeyHoro ceueHus cBan B HaNpaBAeHWUM AeICTBUA FOPU3OHTA/IbHOM CUbI;

CBan MPUHUMAETCA »KECTKO 3aAeNaHHOM B ocHoBaHwe Ha raybuHe d, +1,5b, conpotusnenue

Pacno/IoXeHHbIX Bbillie CI0EB FPYHTa HE YYUTbIBAETCS;
cXema 2 - cBas NorpysKeHa B TBEPAOMEP3/bI TPYHT, rybuHa CE30HHOTO OTTaMBaHUA KOTOPOro

dy,, >5b, ycnosus 3amenkm csan Te ke, 4TO M B Cxeme 1, @ BbIWEPACMONOKEHHBIE TPYHTbI

paccmaTpUBaloTCA Kak nHelHo-aedopmupyemasn cpeaa ¢ KoadpduLMEeHTOM KEeCTKOCTM, BO3PacTaloLLMm
nponopumoHanbHo raybuHe B npeaenax Kaxaoro o4HOPOAHOro C/0A; 3Ty CXeMy AOMNYyCKaeTcsa TaKKe

npuHumate  npu  d, <5D, ecam  cesoHHO-OTTaMBalOWMIA  CIOM  CNONKEH — MANOBNAAKHBIMM

prI'IHOO6}'IOMO‘-IHbIMVI M nec4aHbIMU TPYHTaMMN cpep,Hei/'l NNOTHOCTU U NNIOTHbIMU, a TaKXXe NMUHUCTbIMU

rPyHTaMM C NoKasaTesieM TEKYHeCTM B TaJIOM COCTOAHUU I, < 0’75;

cxema 3 - cBaA NOrpyKeHa B MAACTUYHO-MEP3/bIA TPYHT, 3 TaKXKe B CAYy4aaX MCMNOJIb30BaHMA
MHOTONETHEMEP3/bIX FPYHTOB B KayecTBe OCHOBAHMA NO npuHuuny |l; OKpy)Katowme cBaro TPyHTbI
paccMaTpuBaloTCA Kak IMHEeNHOo-aedopmupyemas cpeaa ¢ KoadPULMEHTOM KeCTKOCTU, BO3pacTaoLWmm
NpPonopLUMOHanbHO rnybuHe B Npeaenax KaxKaoro 04HOPOAHOrO C/0A.

K.3. Pacuer cBail MO yKa3aHHbIM CXeMaM BbINOJHAETCA B COOTBETCTBUM C YyKasaHuamu CIl
24.13330 ncxoasa U3 YCNOBHOW rNyBUHbI NOrPY»KeHUs cBai, paBHOM dth +1,5b npu pacuetax no cxemam

1 1 2 1 paBHOM GAKTUYECKOM FNyOMHE MOTPY)KEHUSA CBaM MpPKU pacyeTax No cxeme 3, OTCYUTbIBAEMOM OT
NOBEPXHOCTM FPYHTA NPU BbICOKOM POCTBEPKE M OT MOAOLLBbLI POCTBEPKA - MPU HU3KOM POCTBEpPKE.

Mpu pacyetax No cxeme 2, a TaKXe No cxeme 3 B CAy4vadAx, KOrga MHOroseTHeEMep3ble FPyHTbI
NCNO/b3YOTCA B KAa4YecTBe OCHOBAHWA No npuHuuny ll, BeamunHy koadpdumumneHTa NponopLmMoHasbHOCTH
K, onucbiBatoWwero MHeMHoe Bo3pacTaHMe C ryOnHON KO3PDULMEHTA HKECTKOCTM, OKPYKAOLWETO CBat0
rPYHTa, NPMHMMAIOT B 3aBMCUMOCTM OT BuAa rpyHta no CI 24.13330. MNMpu aTom npuBegeHHbIE B 3TUX
Tabnuuax 3HadeHua K ymeHbwatoT Ha 30% ANA OTTAABLWIMX [MHUCTbIX FPYHTOB M Ha 15% ana
BOAOHACHILLLEHHbIX NECKOB.

Mpu pacyeTax No cxeme 3, Korga c€Bas MNOrpyXeHa B MNAaCTUHHO-Mep3/ible TPYHTbl, BEANYUHY
Ko3dpduMLUMeHTa NPONOPLMOHANBHOCTM 3TUX rPyHTOB K, KH/Mm4, gonyckaercs onpeaenatb no popmyne

E
K=2,35—, (.
1 OKD)

roe E - mogynb obwein pedopmaumn, Mra, nnacTMHHO-MEP3NOro rPyHTa, OKPYKAIOLLErO CBalo;

| n d - cooTBETCTBEHHO AJ/IMHA, M, MOTPYKEHHON B MPYHT YacTU CBaM W HAPYXKHbIN ANaMeTp, M,
KPYr/0ro WaM CTOpoHa MPAMOYFO/IbHOTO CeYEeHUA CBau B MJIOCKOCTM, NEPRneHAMKYNAPHOW AeUCTBUIO
rOPU30HTaNIbHOW HarpysKu.

Mpunoxxenne N
(pekomeHayemoe)

PACYET OCAZIOK OCHOBAHUIA, CNOXEHHbIX CUIbHO/IbAUCTBIMU FPYHTAMM
N NOA3EMHbIM /1b4OM

MN.1. OcagKka OCHOBaAHMA cTonbuatoro d)yH,a,ameHTa Ha CUNbHONBAUCTBIX TPYHTAX onpeaenaertca

cornacHo 7.2.16, 7.2.17 v 8.8. Npun 3TOM COCTaBAAIOLLYIO OCaAKN Sp, M, 06YCNOBAEHHYIO YNNOTHEHMEM
OCHOBAHMI NoA HArpy3Kom, AonycKaeTca onpeaenats no popmyne



Sp = Z;,f,-h,- ,(1.1)
p—

raenu hj - COOTBETCTBEHHO YMC/IO BblAENEHHbIX C/I0EB FPYHTa U UX TONILLMHA, M;
gj - OTHOCUTE/IbHOE CXKaTue j-To C/1I0A TPYHTA, A0/IM eANHULbI, ONpeaensieMoe OMNbITHbIM NyTeM;
A5 NPOC/NIOEB /ibAa 3HaYeHue 68., AonycKaeTcs onpeaenatb no dopmyne
njamjp

&= ,(1.2)

054-05J4-ame

3pecb Nj - nopucrocts j-ro cnos nbaa;
p - cpeaHee AaBneHne Ha rPyHT Noj, NoAoLWBo dyHAamMeHTa, KIa;
0, - aTmocdepHoe JaBeHue, NpuH1Maemoe pasHbim 10,0 KMa;

O4.j - npupoaHoe (bbiToBOE) AaBNeHUe B cepeamHe j-ro cnos, KMa;

O i - 6e3amepHbI KO3POUUMEHT, NPUHUMaEMbI no Tabanue U.1 B 3aBUCUMOCTM OT OTHOLLIEHUA

! !

7' Z. .+ 7

\, e o S ' '

CTOpPOH nogowsbl ¢pyHAameHTa a/b M oTHOCUTENbHON TNYBUHbI — = (3pmecb Zj1 m Zj -

b 2b

paccToAHMA OT NOAOLWLBbI GyHAAMEHTa COOTBETCTBEHHO 40 KPOB/M 1 NOAOLBbI j-rO C/10A /bAa).

Tabnuua U.1
3HavyeHuns KoadpduumerTta Ay
z'/b 3HaueHusa kosbduimeHTa anbdba npm 1/b
m
1,0 1,2 1,4 1,6 1,8 2,0 3,0 10,0

0,417 0,450 0,474 0,492 0,506 0,516 0,545 0,569
0,269 0,299 0,324 0,343 0,358 0,370 0,406 0,438
0,181 0,206 0,227 0,245 0,259 0,272 0,310 0,350
0,128 0,148 0,165 0,180 0,193 0,205 0,243 0,289
0,064 0,075 0,085 0,095 0,104 0,112 0,143 0,196
0,038 0,044 0,051 0,057 0,063 0,069 0,093 0,145
0,025 0,029 0,038 0,038 0,042 0,046 0,064 0,112
0,017 0,020 0,024 0,027 0,030 0,033 0,047 0,090
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N.2. CKOPOCTb 0CaAKMN CUbHONLAUCTBIX TPYHTOB V, M/rod, obycioBAeHHAA MX NAACTUUYHO-BA3KUM
TeyeHnem, onpegenserca no popmyne

m
v= Z;,Vj , (1.3)
j=

roe m - YACA0 MecCALEB B rogy, B TeYEeHWe KOTOpPbIX Pa3BMBalOTCA Aedpopmalymu MOA3y4yecTu
rPYHTOB;

Vj - cpegHemecA4YHaA CKOPOCTb OCaaKu, M/MEC, onpeagenAaeman CornaCHo ykasaHmnam n.3.

N.3. CpeoHemecauyHas CKOPOCTb OCAAKM CUAbHONBAMCTbIX [PYHTOB oOcHoBaHua Vi, m/mec
(cm/mec), onpeaensaetca no popmyne



Vi = 7302hk‘§k , (n.4)
k=1

rge n - YUCNO CNI0EB TPYHTA, B Npeaenax KoTopbIX onpeaensercs cpeaHeMecsayHan Temnepartypa
TLk}

he - ToNWwMHa k-ro cnos rpyHTa, m, npuHMmMaetca He 6onee 0,2b (b - MeHbWKIA pa3smep NoLOLWBbI
dyHOameHTa);

S - CKOPOCTb OTHOCUTeNbHOW aedopmaumm k-ro cnos rpyHTa, 1/4, npu cpesHemecAYHOM

Temnepartype rpyHTa Tix, onpegenseman no ¢opmyne

1 2
égk:a O-k_go-L,k , (W.5)

3pecb Tk - KoapdpuumeHT BA3KOCTM K-ro cnos rpyHTa ocHoBaHusA, KMa X 4, onpeaenaembiit
COrNacHo yKasaHusam W.5;

Oy - HanpAaxeHue, KMa, B k-m cnoe rpyHTa ocHoBaHuA, onpeaensaemoe no U.4;
OLk - npenen Tekydectu k-ro cnos rpyHTa ocHoBaHus, Kla, onpeaenaembliii no M.5.

N.4. HanpsxeHne Ok BbluucaseTca no popmyne

o, =0,5(c,,, +0,.), (1.6)

roe 9:x1 n 9k - HanpsaxeHus, KlMa, Ha BepXHEl U HUXKHeN rpaHuuax k-ro cnos, onpegensemoie
no popmyne

O, =0y, (N.7)

roe % - 6e3pasmepHbli KOIGPUUMEHT, NPUHMMAEMbIM no Tabauue W.2 B 3aBUCMMOCTM OT
OTHOLLEHMA CTOPOH nogowsbl ¢pyHaameHTa a/b n oT 3HaveHua z'/b (3gecb z' - paccTosHMe OT HM3a
noAowssl pyHAAMEHTa A0 YPOBHA, Ha KOTOPOM ONpPeaeNseTca HanpaxXeHue);

Po=P—0y - pononHutensHoe (kK NpUPOAHOMY) BepTUKaNbHOE [AaBNEHWE Ha TFPYHT NoA
nogowsoi ¢yHaameHTa, KlMa,

roe p - cpegHee AaBieHUE Ha FPYHT No4 NoAOWBOM GpyHAAMEHTA OT NOCTOAHHOW U ANUTENbHbIX
A0Nel BpeMeHHbIX Harpysok, KMa;

Oy - npupogHoe (6biToBOE) AaBneHME B FPyHTE Ha YPOBHE MOAOLWBbI ¢yHAAMEHTa OT Beca
BblLIE/IeXKaLLMX C/I0eB FPYHTOB (40 OTMETKM NpupoaHoro penbeda), KMa.

Tabnuua U.2
3HayeHuns KoappuumneHta %
z'/b SHaueHus kosdpdmiMeHTa anbba npm a/b
0
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




0,171 0,159 0,150 0,144 0,140 0,137 0,129 0,123
0,298 0,281 0,269 0,259 0,252 0,247 0,232 0,221
0,382 0,356 0,373 0,366 0,360 0,354 0,334 0,312
0,337 0,352 0,359 0,360 0,359 0,357 0,342 0,316
0,268 0,290 0,304 0,307 0,318 0,321 0,316 0,291
0,208 0,231 0,248 0,261 0,270 0,276 0,282 0,260
0,115 0,133 0,147 0,160 0,171 0,180 0,204 0,198
0,071 0,083 0,094 0,104 0,113 0,121 0,148 0,158
0,047 0,056 0,064 0,071 0,078 0,085 0,109 0,132
0,034 0,040 0,046 0,052 0,057 0,062 0,083 0,112
0,019 0,023 0,027 0,030 0,033 0,037 0,051 0,085
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CpegHee oONOAHUTENBbHOE AaBNIEHME HA TPYHT Po [OJ1IXXHO yA0B/1IeTBOPATL YC/I0BUIO
2
Py <K 3%, (18)

roe ke - 6e3pasmepHblii KO3GPULMEHT, NPUHMMAEMbIN MO MePBOW CTPOKe Tabauupl U.3 npwu
h/b=0 h, . TO/ILLMHA FPYHTOBOM NPOCAONKM Nos GyHOAAMEHTOM;
’ ’

O, - Haubonbluee 3HauyeHVe HanpsKeHudA, KMa, NpM KOTOPOM COXpaHAeTcA JIMHeWlHan
3aBMCMMOCTb CKOPOCTM YCTAHOBMBLUETOCA TEYEHMA OT HanpsKeHUs Ha Havya/lbHOM y4acTKe
peosnorMyeckol KpuBoW, onpeaensemoe no W.5.

Tabnuua U.3
3HayeHns koadpPpuumeHTa Ky
h /b 3HaueHnusa kosdhduimeHTa k npu a/b
S f
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

N.5. PacyeTHble XapaKTEPUCTMKM CUAbHOAbAMCTOrO rpyHTa 7, O_, O, onpepensatotca npu
WHXXEHEPHbIX W3bICKAHMAX M3 UCMbITaHMN 00pasuoB Mep3/oro rpyHTa Ha OAHOOCHOE CXaTue B
cootBeTtcTBum ¢ FOCT 12248.

TemnepaTtypbl Tix, 8 3aBucumoctn ot KOTOPbIX yCTaHaBAMBaloTCA 3HadeHna 7 u O, cneayert
onpeaenatb no d¢opmynam (7.5) - (7.7) HactoAwMx HoOpM. 3HayeHMA KoadpouumeHTa o ANs
onpeaeneHna TemnepaTypbl NPUHUMAIOTCA No Tabauue W.4 gna j-ro mecaua v raybuHbl 3aneraHus
cepeanHbl k-ro cnos z, usmepsemoi oT BEpXHel NOBEPXHOCTM MHOTOIETHEMEP3/IbIX FPYHTOB. Mpy 3TOM
3a nepsblii mecal (j = 1) NpMHMMaeTca TOT, B KOTOPOM ybuHa CE30HHOrO MPOTAaMBaHWUA LOCTMraeT
Hambonblero 3HayeHua. na Oy TemnepaTypa NPUMHMMAETCS PaBHOW TemnepaTtype Ha rybuHe Huke
nogowsbl pyHAameHTa Ha 0,5b (3aech b - WwWnpuHa nogowsbl pyHAAMEHTA).

Tabnvua U1.4



3HavyeHus KoadpoduumerTta %k

Z, M 3HaueHMsa koabduumeHTa ajbda npn j, Mec
Jrk

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

0,34(0,31|0,46|0,76|1,12|1,45 |1,66 |1,69 |1,54 |1,24 |0,88 [0,55
0,62(0,51|0,53|0,68|0,91|1,17 |1,38 |1,49 |1,47 |1,32 |1,09 (0,83
0,83(0,70|0,65|0,70|0,82|1,00 |1,17 |1,30 1,35 |1,30 |1,18 |1,00
0,96|0,84|0,77|0,76|0,81]0,91 |1,04 |1,16 |1,23 |1,24 |1,19 [1,08
1,03(0,94}0,87|0,83|0,84|0,89 |0,97 |1,06 |1,13 |1,17 |1,16 (1,11
1,06|1,00|0,94|0,90|0,88|0,90 |0,94 |1,00 |1,06 |1,10 |1,12 |1,10
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HpMMeanVIe. Z — PpaccTodHUEe OT BerHef/J{ IIOBEPXHOCTM MHOT'OJIETHEMEP3JIBIX
I'PYHTOB IO YPOBHHA, Ha KOTOPOM OllpenejideTCda TeMIlepaTypa.

MN.6. CKopocTb OCagKuM MNoA3eMHOro nbga Vv, m/rog, obycnoBfeHHaa ero MnAacTUYHO-BA3KUM
TeYeHneMm, onpeaenserca no popmyne

v = 4380 p,bk; Zn:(kt,j k) (@ - 04), o)

-1

roe Po - pononHutensHoe (K npupoaHOMy) BEpTUKaNbHOE JaBNEHWE Ha FPYHT Noj, NOAOLBOWA
dyHAameHTa, KMa, onpeaenaemMmoe TakK e, Kak 1 B 11.4;
b - wnpmHa nogowebl pyHAaMEHTa, M;

ki - napameTp, XapakTepu3yoLLMii BASKOCTb NibAa, onpeaensiembliii U3 UcnbiTaHuin 06pasLoB baa
Ha ogHooCHOe cxaTtue, °C/(kMa x u);

N - YNCNO CNOEB, HAa KOTOPOE pasdenserca To/la Abda (ToNWwmHa cnos npuHumaeTcsa He bosee
0,4b);

k

Temnepatypbl ocHosaHua (T, —T,) ¥ paccTosHuit OT BepxHeil MOBEPXHOCTU MHOMOJETHEMEP3/IbIX

ti, kt,j—l - KoadpduumeHtbl, 1/°C, npuHumaemble no Tabaumue W.5 B 3aBUMCMMOCTM OT
FPYHTOB A0 KpoBau Zj1 u noaowsbl Zj j-ro cnos nbaa;
Wi, @; - 6e3pasmepHble KO3bdULUMEHTbI, onpeaensemble no Tabamue WN.6 B 3aBUCMMOCTM OT
’
OTHOLLEHWA CTOPOH NoAowWwBbl yHAaMeHTa a/b 1 COOTBETCTBEHHO OTHOCUTE/bHbIX FY6UH 1 (3gech Zj1

4 .
n Zj ) PaCCTOAHMA OT NOAOLLBbI cbpr,ameHTa COOTBETCTBEHHO 40 KPOB/ZIN N NOAOLWBbI J-r0O CNoA Nbda.

Tabnuua U.5
3HayeHus KoadpPpuumeHTa K,
Z, M Kosbduument k , 1/°C, npm remneparype T - T , °C
t 0 bf
-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
Tabnvua 1.6
3HayeHusa KoadpduumeHta @
z'/b BHauenus kosdpduuMeHTa omera npmu a/b
1 1,2 1,4 1,6 1,8 2 3 4 10
0 0 0 0 0 0 0 0 0 0

0,070 (0,068 0,066 |0,065 (0,063 |0,062 0,059 0,058 0,055
0,145 (0,145 |0,145 |0,145 (0,145 |0,144 0,139 0,136 0,130
0,181 (0,189 |0,194 |0,198 |0,200 (0,201 0,200 0,196 0,186
0,204 (0,216 |0,224 |0,230 |0,235 (0,238 0,243 0,242 0,231
0,218 (0,232 |0,243 |0,262 |0,258 (0,263 0,275 0,277 0,267
0,228 (0,244 |0,257 |0,267 (0,275 |0,281 0,299 0,305 0,297
0,236 (0,253 0,267 |0,278 (0,287 |0,295 0,317 0,326 0,323
0,241 (0,259 |0,274 |0,286 |0,297 (0,305 0,332 0,344 0,346
0,249 (0,269 |0,285 |0,299 |0,310 (0,320 0,353 0,370 0,384
0,254 (0,275 |0,292 |0,307 0,319 (0,330 0,368 0,389 0,414
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[IlpMeuaHMe. z — PACCTOSHME OT BEepPXHEM [NOBEPXHOCTM MHOT'OJIE THEMEPS3JIBIX
TPYHTOB OO pacCMaTpMBaeMOI'O YPOBHA.

CpeaHee pononHuTensHoe aasneHve Po pomkHo yaosnetsopaTb ycnosuio (M.8), npu atom
snauenme Ki onpegenserca no Tabauue .3 B 3aBUCMMOCTU OT TOLLMHbI FPYHTOBOW NPOCAOMKK NoA
dynaamentom Ny 1 pasmepos nogowsbl a v b. 3Hadenne Oy onpepsenseTca U3 UCMbITaHWii 06pasLos

NbAa Ha OAHOOCHOE CXaTWe Npu TemnepaTtype Im (7.2.7) Ha ypoBHE KPOBAM NbAa.

MpunorkeHue K
(pekomeHayemoe)

PACYHET ITYBUHbI OTTAUMBAHWA TPYHTOB NOJA COOPYXKEHNAMM
K.1. PacyeT rnybuHbl OTTanmBaHWUA FPYHTOB B OCHOBaHWM coopy:keHua (7.3.3) H, m (cumtaa ot
NMOBEPXHOCTU TPYyHTa MoA, COOPYXKEHWEM), 3a BpPemMsa ero 3Kcrnayataumm t, ¢ (4), npomsBoauTcs no

dopmynam:
nog, cepemHOmM COOPYKeHUA

Hc = kn (gc _kc)B; (K.1)
noJ, KpaemM COOPYXKeHUA

He = kn(ge _ke —O,lﬂ\/!/?)B , (K.2)



roe kn - KoadpduumeHT, onpegensembin no tabnuue K.1 B 3aBUCMMOCTM OT OTHOLIEHUs L/B
(cooTBETCTBEHHO A/IMHA U LUMPUHA COOPYKEHUA, M) U 3HAYEHWIH NnapameTpos [ 1 I/ ;

§C " kC - KoadduumeHTbl, onpeaensemble no rpadukam (pucyHok K.1) B 3aBMCMMOCTU OT
3HaueHwit napameTpos Uy, B Ny ;

§e " ke - KoadduumeHTbl, onpeagensemble no rpadukam (pucyHok K.2) B 3aBMCMMOCTU OT

3HaueHuit napameTpos Uy, S N iy :

ay =A4,R,/B; (K.3)

_ ﬂ’f (To _be) .

AN Y

(K.4)

w = A, T.t/L,B?, (K.5)

34echb ﬂm n /If - COOTBETCTBEHHO Ten/I0NPOBOAHOCTb TAaNoOro M Mep3noro rpyHTos, BT/(m x °C),
npuMHUMaemsblie no Tabauue b.8;

R, - conpoTusneHune Tennonepeaaye nofa NepBOro Taxa MAM NoJsana coopyxeHus, m2 x °C/BrT,

0

onpeaenaemoe B cootsetctaum ¢ Cl 50.13330;

To - pacyeTHan cpegHeroaoBaa TemnepaTypa MHOFOJIETHEMEP3/0ro rpyHTa, °C, onpeaensemasn B
cooTBeTcTBMMU C ['.8;

Ty - TemnepaTypa Hayana 3amep3aHus rpyHTa, °C, onpegensemas no b.5;

Tin - pacyeTHas TemnepaTypa BO34yXa BHYTPU coopyKeHus, °C;

L, - Tennota TasHus mepanoro rpyHTa, /M3, onpeaensemas no gpopmysne (5.20).

Mpumeuanue. Mpn o =0 3Hauenns H, cneayet onpesenats no popmyne H, =k &.B.

Tabnnua K.1
3HaueHus koadduumenta K,

Mapa- 3HaueHUs kosbdmumeHTa k
MeTp n
ncu

IJIS KPYTJIBIX B ILJIaHe OJig NPAMOYTOJIBHEIX B IIJIAaHE COOPYXEHUM IIpu

coopyxeHuyr npu Bera,

pPaBHOM L/B = 1 n GeTa, pPaBHOM L/B = 2 u GeTa, pPaBHOM

0 0,4 (0,8 [1,2 [2,0 0 0,4 10,8 1,2 |2,0 0 0,4 (0,8 1,2 |2,0

0,10 (0,97|0,87|0,82|0,76|0,71|1,00|0,93|0,87|0,83|0,80(1,00(1,00(0,99(0,97|0,96
0,25 |0,93]0,79|0,71(0,64|0,61|0,95|0,85(0,78|0,74]0,68|1,00(0,97|0,92]0,89]0,96
0,50 (0,91|0,71|0,62|0,61|0,61|0,94|0,78|0,68|0,66|0,68(0,99(0,95(0,88|0,85|0,87
1,00 |(0,90|0,64|0,57(0,59|0,61|0,92|0,70(0,63|0,66|0,68|0,97(0,90|0,82|0,85|0,87
1,50 (0,89|0,59|0,56|0,59|0,61|0,90|0,64|0,63|0,66|0,68(0,96(0,87(0,82|0,85|0,87
2,50 |0,88(0,54(0,56(0,59(0,61]0,89|0,58|0,63|0,66|0,68|0,95/0,84(0,82(0,85(0,87
3,50 (0,87|0,53|0,56|0,59|0,61|0,88|0,57|0,63|0,66(0,68(0,94(0,83(0,82|0,85|0,87
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PucyHok K.2. Tpaduku ans onpeaenerus koadpduumnentos &, u ke

K.2. Ecnm BblumcneHHble no dpopmyne (K.2) sHauenns H, nonyuatotcsa meHble HopmatueHoM

rNy6UHbI Ce30HHOro oTTamBaHuA rpyHTa d. , To cneayeT npuHumats H, =1,5d, .
th,n e th,n

K.3. MaKcumanbHaa rnybuHa oTTanmBaHuMA rpyHTa Hmax, M (cyMTas OT NOBEPXHOCTU TPYHTa nog,

COOpYKEHMEM), COOTBETCTBYIOLLAA YCTAHOBMBLUEMYCA MNPEAESbHOMY MNONOMKEHUIO PaHULUbl 30HbI
OTTaMBaHus, onpegenseTcs no popmynam:
Nnof cepesnHOl COOpYKeHUs

He max = Ko&e max B 5 (K.6)

NofA Kpaem COOpYHKeHus

He,max = ksée,maxB' (K.7)

roe kS - KOapdMLUMEHT, onpeaensiembl no Tabanye K.2;

Somax M So max - KO3GdUUMEHTI, ONpesensemble no rpadukam (pucyHkn K.3, a n K.3, 6).

Tabnuua K.2



3HauyeHuna KoappurumneHTa kS

dopmMa coopyxeHMA L/B 3HaueHusa kosbduumeHTa k npu OeTa, PaBHOM
S
0,2 0,4 0,8 1,2 2,0
Kpyrmnasa - 0,40 0,49 0,56 0,59 0,01
1 0,45 0,55 0,63 0,66 0,68
2 0,62 0,74 0,82 0,85 0,87
[IpsaMOyTOJIbHAsA 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
‘E‘r,?n;v.‘ a E‘c‘m-:xx ﬁ) t. . nax 8)
1757 Ry A ’ 1,75 2.0
LST N A 1.75 iy r/
AN N 04 o3 0s]
1.25 R J»:g““”‘ s bl 0,7
\\\ L ’ / // 0.8
10 \ Lo 1,25 1/ //0941
' 7 IR e 7
NN [/
0,5 b a\;‘?g“‘wg:;?;\ 0.75 A/ ,/1{464
3~ 3 ] 3 R D
DN i
(.25 k30 o Lo 0.5 A e B = 2,
: s 3
el 0,23 e
0 025 05 075 1,0

0 01 0203 0405 06

PucyHok K.3. l'padukn gns onpegeneHunsa KoapduumeHTOoB:

2S¢ max 7 6 - é:e,max'. B - éd,max

K.4. na 3arnybaeHHOro COOpY:KeHUA rybuHa oTTamBaHMA rpyHTa H, M (cuMTas oT NOBEPXHOCTM
rpyHTa nog, 3arny61eHHON YacTblo COOPYKeHUn), 3a Bpema t, ¢ (4), onpeaenseTca no popmynam:
nof cepeanHol CoOopYKeHUA

H, =k, (& —az)B; (K8)
noA, Kpaem Coopy*eHusa

H, =k,H., (K.9)

rae kd - KO3dbuMUMEHT, onpeaensembiin no Tabauue K.3;

fd - KoadPuLMeHT, onpeaensembln nNo rpadmkam (pucyHok K.4) B 3aBUCMMOCTM OT OTHOLLEHUS
3arnybneHns coopyKeHua K ero wmpuHe H/B, napametpa £ u koadduumeHTa I/, , onpeaensemoro no
dopmyne

— Z1hTint
LB’

7 +1/p, (K10)



rae ¥, - KoadduumeHT, onpeaensembin no rpapukam (pucyHok K.4) B 3aBucumoctv OT

napametpos H/Bwu S npu &, = .

Tabnnua K.3
3HayeHna KoapdmumeHTa kd
H/B B3HaueHusa kosbdéuumeHTa k npu GeTa, PaABHOM
d
0-20,2 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
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PucyHok K.4. Fpadukm ana onpesenenHunsa KoapopuumeHTa §d

K.5. MakcumanbHaa rnybuHa oTTamBaHUA FPyHTa nog 3arnyb/ieHHbIM COOPYXKEHUEM Hmax, M,

onpegenserca no popmysiam:
noA, cepeinHoOM COOpYyKeHun

Hc,max = ks (gd,max _aR)B; (K.11)
Noj, Kpaem COOpYKeHUA

H,. . =kH (K.12)

e, max c,max ’

rAe &y max - KO3OOULMEHT, onpeaensemslit o rpadukam pucyHka K.3, B.
K.6. Ha yyacTKax, rae c/noi Ce30HHOro NpomMep3aHus He CAMBAETCS C BEPXHEN MOBEPXHOCTbIO
MHOTO/IETHEMEP310r0 TPYHTa, ryBKUHa OTTamBaHWA rpyHTa nog cepeamHoit H, 1 kpaem coopyeHus

H,, M (cuntan oT BepxHeii NOBEPXHOCTU MHOTONIETHEMEP3/IOTO FPYHTA), 3@ Bpems t, ¢ (4), onpeaensetca

no popmynam:

H. =k &B; (K.13)
H, =k.£B, (K.14)

roe kn - k03 PuuMeHT, onpeaensemblii no K.1, npuHumas S =0 n ¥ =y, ;

3pecb

AhTint 1
Wy, = -2 ; (K.15)
L,B> 1+0,64c,In2,5B

! !
& m &, - KoabduuMeHTb, onpesensemble COOTBETCTBEHHO NO rpadukam (pucyHkm K.5 u K.6) B



3aBMCMMOCTY OT 3HadeHus napametpos &, =N, /B vy, ;

roe hth - Fﬂy6VIHa 3asieraHua BerHel\/JI NOBEPXHOCTU MHOIFoneTHemMepP3/210ro rpyHTa, M.
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PucyHok K.5. F'padukm ana onpesenenuns koapduumeHTa é‘c'
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PucyHok K.6. I'padukn gna onpegeneHunsn KoaddpuumeHTta §e'

K.7. B cny4asx npoBeaeHWs MeponpuATMA MO NpeaBapUTENbHOMY OTTaMBaHMIO WKW 3aMeHe
FPYHTOB [0 rNyOuHbI hb n (6.4.3) pacueTHaa rnybuHa ottansaHuna H, m (cumtas OT NOBEPXHOCTU rPyHTa

noJ coopy:KeHuem), 3a Bpems t, ¢ (4), onpeaensercs no popmyne

H=h,+h

c.e’

(K.16)

rae ., - riybuHa otTauBaHus rpyHTa nOA MOAOWBOW MPEABAPUTENIbHO OTTAfHHOTO WA
3aMEHEHHOro c/ioA rpyHTa, onpegensaemas no popmynam (K.13) nam (K.14), npuHnmasn 3HayeHun fc' 7

!
fe no rpadumkam (pucyHku K.5 1 K.6) npu 3HaueHMn napameTpa 50 = hb,th /B.

Mpunoxenune /1
(pekomeHayemoe)

ONPEAENEHUE MEXAHUYECKWUX CBOMCTB U HECYLLLEM CNOCOBHOCTY
OCHOBAHWW CBA B MHOTO/IETHEMEP3/1bIX TPYHTAX
NO PE3Y/IbTATAM CTATUYECKOTO 30HAMPOBAHMUSA

N.1. CraTMyeckMm 30HAMPOBAHMEM WCNbITbIBAIOT MHOrONETHEMEpP3/ble AUCMNEPCHbIE TPYHTHI,
COCTaB M COCTOSIHME KOTOpPbIX MNO3BOAAIT MNPOM3BOAUTL HEMpepbiBHOE BHeApeHue 30HAa. nA
MCNbITaHU Mcnonb3ytoT 3oHA Il TMna no FOCT 19912, [ONONAHMTENBbHO OCHALWEHHbIN AaTYMKOM
TemnepaTypbl, PACNOJ0XKEHHbIM B KOHYCE HaKOHEYHUKA 30HAa.

N.2. CraTuyeckoe 30HAMpPOBAHWE BbLINOJHAIOT MyTEM BAABAMBAHMA 30HAA C MOCTOAHHOM
ckopoctbio 0,5 +/- 0,1 M/MMH C NepUOANYECKMMM OCTaHOBKamMM Mo raybuHe (pekomeHayemblit
uHTepBan 0,5 - 1 m), NpU KOTOPbIX WCMbITaHWE NEPEBOAAT B PEAKCALMOHHO-MON3YYMIA PEXRUM
("ctabunusauma" 30HAA), COMPOBOMKAAEMbIA BMep3aHMEM 30HAA B TPYHT U U3MEHEHWEM
CONPOTUBAEHWUI TPYHTa 30HAMPOBAHUIO BO BpemMeHu. Mepexos B pexum "ctabmunmsaummn" goctmraercs
nyTem npekpalleHna nogaym macna B ruapoaoMKpaThl BAABANBAHMA 30HAA. 3aaHUEM Ha NpoBeaeHue
WHXXEHEPHO-reOKPUOIOTMYECKUX N3bICKAHUIA MOXKET NPelyCMaTPMBaTLCA BbINONHEHWE APYIMX PEXKUMOB
CTaTU4YeCKOro 30HANPOBAHUA MepP3/bIX FPYHTOB.

Mpu mncnbiTaHUM U3MEPAIT U GUKCUPYIOT: yAeNbHblE COMPOTUBAEHUA TPYHTA MOA, KOHYCOM U

BAONb BGOKOBOM NOBEPXHOCTU MydTbl TPeHMA Npu BaaBAuBaHumM 3oHaa (0, u f,,, kMa), ncnbiranum

sv 7’
30HAa B pexume "crabunmsaumn" (O u f, kMa) n B8 HavanbHbIi MOMeEHT fononHUTENbHOO
BAAB/AMBaHWA (404AaBAMBaHMA) 30HA4A MNOC/Ae 3aBeplleHMA ero BMep3aHuMa B FPYHT B npouecce
UCnNbiTaHMA B pexxume "ctabunmnsaummn” (J,; u fsi, KMa); Temnepatypy T, °C, KOHyca 30HAQ; ry6UHY 1

CKOpPOCTb BAaB/INBaHUA Vcl M/MMH, 30HAQ; BpemA ts' npowegwee nocne Ha4dazna pexunma

"cTabunmnsaumn" 3oHaa. BmepsaHue 30HAA B FPYHT JOMYCTUMO CYMTATb 3aBEPLUEHHbBIM, €C/IM USMEHeHMe
TEeMNepaTypbl KOHYCa HAKOHEYHMKa 30H4a 33 nocnegHue 5 muH coctasnset He 6onee 0,05 °C.

N.3. Ons npeaBapuTenbHbIX PacyeToB OCHOBAHUI COOpPYXKeHu | - Il ypoBHEN OTBETCTBEHHOCTH, a
TaKKe A1 OKOHYaTe/IbHbIX PAacYeTOB OCHOBaHMUI COOpyKeHuM |l ypoBHA OTBETCTBEHHOCTM B MIMHUCTbIX
NAAaCTUYHO-MEP3/bIX (KpomMe 3aconeHHbIX WM 3aTopdOBaHHbIX) TPYHTaxX [JOMNyCKaeTcs oOnpeaenatb
HOPMATUBHbIE 3HAYEHMA XapPAKTEPUCTUK MEXAHUYECKMX CBOMCTB FPYHTOB cornacHo J1.6, conpoTuBaeHui
FPYHTOB MOA4, HWKHMM KOHLOM M No OOKOBON MOBEPXHOCTU BEPTUKANbHO HarpyKeHHbIX BUCAYMX
3abUBHbIX U Byp0o3abmBHbIX cBali cornacHo J1.8.

OKOHYaTeNbHble pPacyeTbl COOPYXKEHUA AOMYCKAETCA BbINOAHATL C Mcnosb3oBaHuem J1.6, /1.8 B



C/lyyae BbIMONHEHUA KOHTPO/IbHbIX COMOCTaB/AEHUA PEe3yNbTaToOB PacyeToB MO AaHHbIM CTaTUYECKOro
30HAMPOBAHUA U MPAMbIX METOAOB UCMbITAHWIA TPYHTOB, BbINOJIHEHHbIX Ha K/AOYEBbIX Y4aCTKaXx.

N.4. Mpwn npoBefeHNN NHKEHEPHO-TEOKPUONOTUYECKUX U3bICKAHWUI NOA KOHKPETHbIE COOPYKEHMUSA
CTaTUYeCcKoe 30HAMPOBaHWE FPYHTOB NMPOU3BOLAT B Mpenenax MX KOHTYPOB WM Ha PaAcCTOAHUAX OT
KOHTYpOB He 6osiee 5 M. [NA nosyyeHWs COMOCTAaBUTE/IbHbIX AaHHbIX YacTb TOYEK 30HAMPOBAHMUA
pacnonaratloT Ha paccTosHuMM He 6osiee 3 M OT FOpPHbIX BbIPAaOOTOK, B KOTOPbIX MPOM3BOAAT OTHOP
MOHOJIUTOB A5 NabopaTopPHbIX UCCIef0BaHNM, U BbIMONHAIOT APYrue NoaeBble UCCNeA0BaHNA TPYHTOB,
HO He meHee 1 M OT rpaHuLbl BbIPAabOTKM U HE MeHee 2 M OT OCU UCTbITbIBAEMOI CBaM.

N.5. CoctosHMe TrpyHTa W TPaHULy MeXAy TaablMU WU MEpP3biMU TPYHTAMU MO AaHHbIM
30HAMPOBaHUA ONPeAenatoT Mo MoKasaHMAM TeMnepaTypHOro AatyuKka 30HZa M (Mau) guarpammam,
COCTaB/NAEMbIM Ha OCHOBE MECTHOrO OMbITa COMOCTaB/NEHUA pe3ynbTaToB OypeHus pasBedouHbIX
CKBAKWH W JaHHbIX CTAaTUYECKOro 30HAMPOBaHMA. B cyyae OTCyTCTBMA MECTHOrO onbITa ANS IIMHUCTbIX
NNAacTUYHO-MEP3/bIX (KPOME 3acoNeHHbIX M 3aTopdOBaHHbIX) TPYHTOB AOMYCTUMO WCMOJ/1b30BaTb
Anarpammy pucyHKa J1.1, npu ycnoBMM BbINOAHEHMA KOHTPOJ/IbHbLIX COMOCTaBAEHUI C pesyabTaTaMu
bypeHus.
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0., v, - conpoTMBiEHMA rPYHTa N0 KOHYCOM 30HAa,
3adUKCMPOBaHHbIE COOTBETCTBEHHO MPU €ro NOrpy>KeHnm
co ckopoctbio V, =0,5 M/MUH 1 uepes t, =5 MuH

nocne Ha4vasza penakCauMoOHHO-NON3YyYero pexmma ncnbliTaHUA

PucyHok J1.1. lnarpamma onpegeneHma COCTOAHUA FPYyHTa
Mo AaHHbIM CTaTUYECKOro 30HAMPOBAHNA

J1.6. HOpN\aTMBHbIe Be€NNYUHbI npenenbHO ANUTENIbHbIX 3HaAYeHMI 3KBUBANIEHTHOTO cuenneHma

C KMa, 1 KomnpeccMoHHoro mogyna paedopmaumm E,, MMa, nnactMyHo-mepsnbix rpyHTOB

Eq’
onpegenaAoT no Tabavue J1.1. PacyeTHble 3HAYEHMS XaPaKTEPUCTUK OMpPeaensatoT B COOTBETCTBUM C
TpeboBaHMaMmM FOCT 20522 c yyeTomM yKasaHuin 5.8.

Tabnuua N.1

qg , kla ’ 5000 ’ 10000 ’ 15000 ’ 20000
cv



c , klla 34 96 170 260
eq
E , Mia 16 23 28 32
£
[IpyMedaHME . I [OPpOMeXyTOUWHBIX BHAYEeHUM (g 3Ha4YeHusa C n E

cv eq f
ONpenesisainT MHTEPIOJALMen.

3Ha4eHMA XapaKTepuUCTuK C,, 1 E; npwu pacuetHoit TemnepaType mep3noro rpyHTa onpesensior
Ha OCHOBE OTKOPPEKTUPOBAHHOIO (KOPPEKTMPOBKA BbIMNOJIHAEGTCA Ha OCHOBE PEernoHasbHbIX
KOPPEeNALMOHHbIX 33aBUCUMOCTEN Mexay conpoTuenenmem (,, 1 TemnepaTypol rpyHTa) 3HaveHua (,,
COOTBETCTBYIOLErO pacyeTHOM TemMnepaType rpyHTa, Uam NyTem YMHOXKEHMUS MX 3HAYEHMUI, NONYYEHHbIX
no Tabnauue /1.1, Ha NONpPaBOYHbI TemnepaTypHbli Ko3dpdUUMeHT (onpeadenseTcd Ha OcCHoBe
PETMOHANbHbBIX KOPPENALMOHHBIX 33aBUCUMOCTEN MEMAY 3HAYEHUAMW XapaKTEPUCTUK Cy W E, u
TemnepaTypo rpyHTa).

N.7. Hecyuyto cnocobHocTb ocHoBaHua F , KH, BepTMKanbHO HarpyKeHHoi BucAyel csan B

u’

NNAaCTUYHO-MEP3/1bIX TPYHTAX MO pe3y/sibTaTaM CTaTUYECKOro 3a0HANPOBaHMA onpeaenAatoT no ¢opmyne

F, =7ZF; Iny 7y, (1.1)

rae 7, - TemnepatypHbli KO3QOUUMEHT, y4UTbIBAOWMIA M3MEHEHMA TemnepaTypbl rPYHTOB
OCHOBaHMA M3-3a CAy4alHbIX M3MEHEHWI TemnepaTypbl HAPYXHOFO BO3Ayxa, onpegenseTca no
yKasaHmam MNpunoxenuma ;

Fui - YaCTHOe 3HayeHue npefenbHO AJAUTENIbHOrO0 COMNPOTUB/AEHUA OCHOBaHMA CBaw,
onpegensemoe B COOTBETCTBUM C yKasaHUaAMMU J1.8;

Vg - KO3OOULMEHT HAAEKHOCTM MO FPYHTY, onpenensembli B COOTBETCTBMM C TpeboBaHMAMMU
FOCT 20522;

Vi - KO3OOULMEHT HaAEXHOCTH, YYMTbIBAIOWMIA METOA, onpeaesneHVA Hecylleid CnocobHOCTM
OCHOBaHMA CBaW, NPU UCNONb30BaHUN pPe3yNbTaTOB CTaTUYECKOro 30HAMPOBAHMA NPUHNMAETCA:

a) Npu OTCYTCTBMM B 30HE NPOEKTMPYEMOro 06beKTa CTaTUYEeCKMX UCTbITaHWI CBalt )/, =12;

6) Npu NpoBeAeHUN Ha KAOYEBOM Yy4acTKe B 30HE MPOEKTUPYEMOrO 0ObEKTA COMOCTaBUTENbHbIX
MCMbITaHMI FPYHTOB CBael CTaTUHECKON BAABNNBAIOLLLEN HAarpy3KoW M CTaTUYECKUM 30HAMPOBaHNEM ¥

paccuuTbiBaeTcs no popmyne

rm=FilF,,+0,2,

rae Fui - npegenbHoO AnuntenbHoe conpotuB/ieHME OCHOBAHUA CBal Ha K/IKOYEBOM Yy4acCTKe,

pPacCcy4nTaHHOE NO AaHHbIM CTaTUYECKOIro 30HAMPOBAHUA;

Fu n -~ NPeAenbHo ANnTe/IbHOE conpoTmnBieHME OCHOBaHUA OMbITHOM CBaun Ha KAOYEBOM y4acTKe,

onpegeneHHoe No AaHHbIM UCMbITAHUA CBan cTaTU4ecKom Hany3KOI\;1;
n - YNCN10 TOYEK 30HANPOBaAHUA.

J1.8. YacTHOe 3Ha4yeHue npegenbHoO ANUTENbHOINo COonNpoTuB/IEHMA OCHOBAHUA Fui'

KH,

BEPTMKANbHO HArpyXeHHoW BMCAYElM CBau B NJIACTUYHO-MEP3/bIX TPYHTAX B TOYKE 30HAMPOBAHUA
onpeaenatoT no popmyne


consultantplus://offline/ref=D12D37DA416A429F782A8BD917563D9D60FDEADA441D4A75B4EERCZ1M

Fi= k(RcA+7afZRafc,iAaf,i) , (N1.2)

roe k - KoapdULUMEHT, yunTbIBAIOWMI pasiMumMe B COCTOSSHUM MHOTO/JIETHEMEP3/bIX TPYHTOB B
nepuog cTaTUYEeCKoro 30HAMPOBaHUA (MPM MPUPOAHONM TemnepaType rpyHTa) M 3KcnayaTaumu (npu
pacyeTHOM TemnepaType rpyHTa) NPOEKTUPYEMOro COOPYKEHWA, OnpeaeNAeMblii COrIacHO yKasaHUAM
7.2.10; npu BbluMCNEHNM KO3DPULMEHTA k TeMNepaTypa rpyHTa onpesenserca Kak CpeaHsasa Ha yyacTke,
pacnonoXKeHHOM B Npeaeniax 0g4HOro guameTpa d Bbille M YeTbipex AMaMeTpoB d HUMKE OTMETKM OCTpUS
npoeKkTupyemoii ceau (rae d - gMameTp KpYr1oro Uam CTOpoHa KBaApaTHOro CeYeHUs ceau, m);

Rc - yaenbHoe npenenbHoO OAUTE/NIbHOE CONpoTUBAEHUE NNACTUYHO-MEP3/ZIONO TPyHTa Non4

HUMKHUM KOHLOM CBau Mo AaHHbIM 30HANPOBAHUA B paccMaTpMBaemoi Touke, Kla;
A - nyiowaab NonepevyHoro ceYeHus cean, m2;
Vo - KOIOOULMEHT, 3aBMCALLMI OT BUAA NOBEPXHOCTU CMeP3aHMA, NPUHUMaeMbI cornacHo B.3;

R

no 60KOBOW NOBEPXHOCTM CMEP3aHUA CBaW B Npegenax i-ro cnos rpyHTa, Kla;

afc.i - YAENbHOE MnpeaesibHO AJ/INTE/IbHOE CONPOTUBNAEHME MNIaCTUHHO-MEP3NOTro rpyHTa CABuUry

A | - nnowanb NOBEPXHOCTM CMepP3aHuA i-ro CoA rpyHTa ¢ 6OKOBOW NOBEPXHOCTbIO CBaK, M2.
YaenbHoe npegenbHo AAUTENbHOE COMPOTMBAEHME MNAACTUYHO-MEP3/IOr0o PYHTa No4 HUKHUM

KoHuom cBanm R_, kMa, NO [aHHbIM CTaTUYECKOrO 30HAMPOBAHMA B PACCMaTPMBAEMOMN TOYKe

c’

onpegenseTca no popmyne
R. =44, (1.3)

rae ﬁl - k03dpduumeHT nepexoda ot [, K RC, NPUHUMAEMbI A/1A 3abMBHbIX U BYp03abUBHbIX
cBait no Tabauvue /1.2;
0., - cpeaHee 3HauyeHWe YAeNbHOrO COMPOTUBAEHWA T[PyHTa, Kla, nNoAa KOHycOoM 30HJa,

noJsiydeHHOE U3 OMbiTa, Ha Y4YacTKe, PacrnosioXKEHHOM B npefenax 04HOro AvameTtpa d Bbille U YeTbipex
AnameTpoB d HUXKe OTMETKU OCTPUS NPOEKTUPYEMOM CBaM.

Tabnuua N.2

q , klla 5000 10000 15000 20000

cv

Bera 0,42 0,31 0,25 0,22

1
IpuMmeuanusa. 1. IIpuBeOeHHEE 3BHAUEHUS xkosbdmumeHTa tera MOT'YT
1

VICIIOJIbL30BATLCSA IPU TJyOMHEe 3ajioxeHusa ceam 5 - 10 M ¥ HOTPyXeHuM ee
HMXHEeTO KOHLla TJybxe 3abosa JIMOEPHOM CKBAaXMHBEL HEe MeHee uYeM Ha JYeTHpe
oraMeTpa CBau.

2. JInsa T[OPpOMeXyTOUYHBIX 3Ha4dYeHUM q SHa4YeHUA tera OnpenesanT

cv 1

MHTEPHOJAUMEN .

YaenoHoe npegenbHoO AOAntTenbHOE CconpoTtunBaeHne nnaCctTM4HO-Mep3NIoro rpyHta casury no

HGOKOBOM MOBEPXHOCTM CMEpP3aHMs CBau B npegenax i-ro cios rpyHta R KMa, No AaHHbIM

afc,i 7

CTaTN4eCKOoro soHgnpoBaHUA B paccmanMBaew\on TOYKe onpeaendaeTca no d)opmyne

Rafc,i = ﬂZ fsi ’ (ﬂ4)



rae ,Bz - KO3pPUUMEHT, NPUHUMAEMBIN AN 3abUBHbIX M Bypo3abMBHbIX cBail No Tabauue J1.3;

f, - cpearHee 3HaueHne ypenbHOro conpoTueneHus i-ro cnos rpyHTa, Kla, BAOAL GOKOBOIA

NOBEPXHOCTU MyPTbl TPEHUS, 3aMepeHHOe B HayasbHbli MOMEHT AOMNOJHUTENIbHOTO BAABANBAHUA
(mopaBnmBaHMA) 30HAA NoOC/e 3aBepLUEHUS er0 BMEP3aHUs B FPYHT B MPOLIECCE UCMbITaHUA B penme
"ctabunmsaumn”.

Tabnuua /1.3
f , klla 3HaueHusa GeTa B 3aBUCUMMOCTM OT OTHOWEHMS A /A
si 2 b
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
[IpuMeuvanmsa. 1. A - [Jjomalb IIONEPEYHOT'O CeUeHUS JIMIEPHOM CKBAaXMWHE
b
ona Oypo3abMBHBEIX CBay, M2.
2. Jnsa 3abuBHEIX CBay npuHumaeTrcs A /A = 0.
b
3. Ina BypozabuBHeix cBat 0 < A /A < 1.
b
4. Ina [OPpOMEexXyTOYHEIX 3HadeHur f 3HAUEHUSA Bera OnpenesisioT
si 2
MHTEPHOJIALUMEN .

Ona Hecausaroweroca TmMna MepP310Tbl CONPOTUBIEHNE YH4aCTKa Ta/10ro rpyHTa CABUTY No 60KoBOIA
NOBEPXHOCTU CBaX NO AaHHbIM CTaTU4YECKOro 30HANPOBAHUNA PACCYHUTLIBAETCA COrMNMaCHO YKa3aHUAM cn
24.13330.

MpunoxkeHne M
(o6asaTenbHoe)

KOHTPOJINPYEMbIE MAPAMETPbI NPU TEOTEXHNYECKOM MOHWUTOPUHTIE

M.1. KoHTponupyemble napameTpbl, MapaMeTpbl YCTPOMCTB KOHTPOAS, MPUMEHSEMble Mpu
reoTeXHWYECKOM MOHUTOPUHIE COOPYXKEHUA B 3aBMCMMOCTM OT NPUHLMMAA CTPOUTENbCTBAa,
npeacrasneHbl B Tabamue M. 1.

M.2. NMeproaANYHOCTb NPOBEAEHUSA U3MEPEHUIN KOHTPOIMPYEMbIX NapameTpoB Npu NpoBeaeHUn
reoTeXHNM4YeCKoro MOHUTOPUHIA B MEPUOL CTPOUTENLCTBA M IKCMyaTaLMM B 3aBUCUMOCTM OT NPUHLMNA
CTpOUTENbCTBA NPeACcTaBAeHbl B Tabanue M.2.

M.3. Mpn MOHUTOPUHIE B CAOXHbIX FTEOKPUOSOTMYECKUX YC/IOBUAX, @ TaKXKe ANA YHUKANbHbIX
BHOBb BO3BOAMMbIX U PEKOHCTPYMPYEMbIX COOPYMKEHWUM, AOMYCKAETCA AOMOAHUTENbHO MPOM3BOAUTL
PUKcaLMIO KOHTPOIMPYEMbIX MAPaMETPOB, He YKa3aHHbIX B Tabauuax M.1, M.2.



OCHOBHble KOHTPOANPYEMble NapameTpbl

NP reoTEXHNYECKOM MOHUTOPUHIE COOPYKEHUN

Tabnvua M.1

KonTpo- YcrporncTBo ITapaMeTpEl IIPpMHUMIEL MCIIOJIb30BAHMS MHOTOJIETHEMEP3JIEIX TPYHTOB
JIMPYyeMBll | Ojisa HabJoOeHUs |yCTpPOMCTB B KadeCTBe OCHOBaHMSA COOPYXEeHUM
napamMeTp |3a KOHTPOJIM-— KOHTPOJISA
PYyEMEIM I npmHUMUI IT npmHUMI
rnapaMeTpoM
I[lpenBapuTesibHOE JonymeHne
MICKYCCTBEHHOE OTTanBaHUSA
oTTanBaHue TPYHTOB B IepuoI
TPYHTOB SKCIIJIyaTauumn
COOPYXEeHUA
Temnepa- |TepmomMeTpu-— KommuecTro |He MeHee 2% ofmero JonyckaeTcda He menee 2%
Typa yeckas CKBaxmuHa yycia QyHIaMeHTOB He oBmero umcia
TPyHTAa (ceay, crosbuYaTeX |NpelyCcMaTpMBaThb dyHIaMEeHTOB
dyHIaMEHTOB) <3>
Pacrmojyo- Y HapyXHBIX N Y HapyXHBIX PAIOB
KeHUe dyHIaMEHTOB byHIOAMEeHTOB,
" QYyHIaMEHTOB, a TakXe B LieHTpe
PaCIIOJIOXEHHBIX ¥ Ha PaCCTOSHUN
rnocepenuHe 3OaHUSA OT LeHTpa, PaBHOM
<1> 0,25 0,4 wMpPMHL
30aHUA
T'ny®uHa He MeHee TIIyOMHEL . Ha runyouny
3aJI0XKEeHUs 3aJI0XKEeHUs CXrMaeMoTo CJIOos,
dyHOamMeHTOB <2> HO He OoJsiee 20 M
<4>
YpoBeHb |I'maoporeosiorm-— KommuecTBO He menee 2
MON3EMHEIX | UeCckasd CKBaXMHA
BOL Pacnogio- OnHa BHYTPU B xoHType 3pmaHuAa
XeHue KOHTypa 3IaHus,
OHA CHapyXmu
T'ny6uHa Ha rnyBuHe 3ajioxeHus QyHIaMEHTOB ILJIOC 5 M,
3aJI0XKEeHUs a B cJylydae CBaMHEX QyHIaMeHTOB - Ha IJIyOuHe
3aJIOXKEeHUs cBam
Ocanka T'eonesuueckas |Pacnojo- YcTaHaBIMBATCSA Ha YIVIOBHIX (QyHIOaMeHTax, B CpelHeM
byuna- Mapka XeHue YacTM IO OCAM 3IaHMs II0 €T0 HapyXHOMYy KOHTYpPY,
MeHTa a Takxe o obe CTOPOHBEl OT OCaNOYHHIX WBOB
<1> Eciu B HIOONOJIbEe MNPEeOyCMOTPEeH BOIOOTBOIHBI JIOTOK, IOINOJIHUTEJIbHO
HeOBXOOMMO IIPenyCMOTPETH CKBAaXMHEL Yy OINHOTO W OBYX byHIaMeHTOB,
PAaCIIOJIOKEeHHEIX BOMM3M JioTka. O6g3aTesibHa yCTAHOBKA TEeMIIEepaTypPHHX CKBaXMH
y OyHIaMeHTOB, Ommxayumx K [NOI3E€MHOMY BBOIY MM BBIIYCKY CaHUTAPHO-—
TEeXHMYECKMX KOMMYyHMKaLUMUM, a [IpM HaI3eMHOM MX MNpokJjagke B MecTax UX
INOTpyXeHMs B TPyHT, 3a [NOpenejaMy 30aHug. g 30aHui, BO3BEOEHHHIX C
npenBapnTeslbHEM oxJlaxIeHneM TPYHTOB OCHOBaHMI 1283878 nx JIOKAaJIb HEIM
3aMOpaxmuBaHMeEM, HeOoOXOIOMMO COXPaHATH TepMOMeTpUYEeCKUEe CKBAaXMHEI,
oBbopyHnoOBaHHEIE B I[epuol INIpoBeleHMsa paboT MO OXJIAXIEHMIO I'DYHTOB.
<2> B ciy4dae BBI[IOJIHEHM S cTabunmusaumum BEpxXHEeN T'PaHMLEL

MHOT'OJIETHEMEP3JIOTO I'PYyHTA 3aKJANEBATCS B KOJMUYECTBE ONHOM-LOBYX

30aHKg Ha TJYyOMHY 3ajioxeHus byHOaMEeHTOB IIJIC 5 M.

<3>
CKBaXMHbBL
OTTaMBaHU

<4>
BEHTUIIMPY

PexomMeHIOyeTCH
non  3IaHueM,
9 TPYHTOB.
Ha roponckmx
eMBIX KaHaJlax,

3aKOHCEPBUPOBATEH
NpOoVOeHHEEe

CaHUTAPHO-TEXHUYECKUX
KOHTPOJIBHBEIE TEPMOMETPUUECKNME CKBAXMHEL YCTAaHABJIIMBAKT

oBe W
IpY NPOBENEeHUN
cerax,

B KOHType

TPM TEepMOMEeTpuYeCKMe

nIpenrnocTpoedHoro

YKJIaOBIBaEMBIX

cOoOKy KkaHaJla B Ial’yxXaXx BHKOIIAHHOM TPaHIlerM ¥ Ha TI'pPaHulle 3EeJIEHOW IIOJIOCH,

KOTOPOM P
OTTAaMBaHN
TEepMOME TP
BeJIMUYMHY
TPyOONpoOB

TemMmnepaTypy

X TJIyOUH
10 M u

aCIIOJIOXEeH KaHaJl.
g moc 3 M.
nyecKme

OINHOTO-IBYX
ona.

e C MHTepBaJlaMm:
2 M CBBIIIE

10 M

B

non

CxBaXMHB NNpelycMaTpMBanTCAa Ha INIyOMHY pacdeTHOI'O

I ©ecKaHaJlbHBIX
CKBAXWMHEBI

0,5 M mo TuyOuHH 5 M,
CBSA3KaMM

IPOKJIaIOK KOMMYHMKALNWN
pacrnojyaramnTcsa
pacyeTHEIX

psanoMm
panuycos

C

VHEPLVMOHHEBIX

BIIEKTPOTEPMOMETPOB B PYYHOM MJIM aBTOMATUYECKOM peXMMax.

1z

B CTOPOHY

TEpPMOMETPOB

KOHTPOJIbHEIE
TPYyBOONPOBOIOM
oTTamBaHMUA
CxBaXMHb NPOXOOAT Ha pPacdeTHYK IUIyOMHY OTTaMBaHMA ILJIOC 3 M.

B KOHTPOJIBHBEIX TEPMOMETPMUECKMX CKBaXMHAX M3MEPSOT II0 BCelt
1 M - cepute 5 M OO TUIYOMHEL
VI

Ha
oT




Tabanuya M.2

MepnoagMyYHOCTb NPOBEAEHNA USMEPEHUI KOHTPONMPYEMbIX NAPAMETPOB

KoHTpOoNmpyeMn
napamMeTp

[IPMHUMNOEL MCIOJIB30BAHMA MHOT'OJIETHEMEPS3JIEIX T'PYHTOB
B KauecCTBe OCHOBAHMA COOPYXEeHMA

I mpmHUMD

IT npmHLMUI

[lpenBapuTesibHOE JonyumeHne
MCKYCCTBEHHOE [oTTamBaHUA I'PYHTOB
OTTaMuBaHUE B IIepuon
TPYHTOB BKCIJIyaTalnumn
COOpPYXeHUA
CTpOUTENBCTBO (PEKOHCTPYKLUA) COOPYXEHUA
TeMnepaTypa I'pPyHTa ExemMecadHoO
YpOBEHb I[OI3E&MHEIX OmuH pas ExemecaduHO OmovH pa3 B KOHLE
BOZL B KOHILIE JIETHETO JIeTHETO Iepuona
nepuona
Ocamkm GyHIaMEHTOB ExemecsauHo
CTpOoAlWerocd
(PEKOHCTPYUPYEMOTO)
COOPYyXEeHUI
Ocanmku QyHIOAMEHTOB OmuH pas ExemMecAauHO OmvH pas3 B KBapTaJjl
COOpPYXEeHMS OKpyXamolen B KBapTal
3aCTPOMKU
OKCIJIyaTalura COOPYyXeHUHA
TemnepaTypa BO3OyxXa [lepBEIE - -
B IIPOBETPMBAEMEIX OBa rona
IOONOJIbAX BKCIJIyaTaluumn
oBa pasa
B MeCHlL
TeMmnepaTypa I'pyHTa IBa pasza - B mepBeI TOL
B I'OI, B KOHIE SKCIJIyaTauuy ONOUH
JIeTHEIO Iepuona pas B kBapTali,
n B CepenmMHe B IOcCJenyiommne
SUMEL ToOel — OIOUH pas
B TO&

YpOBEeHb I[OIO3EMHEIX

OnuH pras B Iom B OCEeHHUM rnepmuon,

nocjie crabuiamsaluumn

BOI TUIPOTEOJIOTUUECKOT'O pexuMa - OIMH pa3 B 2 Tola
Ocankm QyHIAMEHTOB [lepBEIE [lepBBle TPM T'OHA DBKCIJyaTauuu -—
IIOCTPOEHHOTO TPU Tona He MeHee IBYyX pa3 B I'oI,
(PEKOHCTPYUPOBAHHOTO) SKCIJIyaTaluumn B HaJlbHelMlleM — OAOMH pas3 B 2 Ioda
COOpPYyXeHMA He MeHee

YeTHpeX pas
B ToOon,

B IOaJIbHEMIeM -

IOBa paza B I'on

Ocanky QyHIOaAMEHTOB
COOPYXEHMSA OKpyXamwlen

Ira pasza B ron

HepBbHZ oo SKCIJIyaTauum

IIOCTPOEHHOTO

(PEKOHCTPYUPOBAHHOTO)




3aCTPOVKM 3IaHMS - MeHee IOBYX pas B I'OIH,
B ImajibHeMmeM - OIMH pas B 2 Toma

[IpuMeuaHyue. TexkyuuM OCMOTP COCTOSHMS TEeXHMUECKUX DTaxel U IIOAINOJUM
COOPYXEHMM OCYWECTBJISETCS DJKCIUIyaTUPYWIEey opraHM3alMey OIMH pas B MecCcHll.
KOHTpPOJIbHEIE OCMOTPH OCYUECTBJISITCA He pexe OIOHOTO pasa B Trom. llpm
ocMoTpax ocofoe BHMMaHME peKOMeHIyeTcs ofpamaTbk Ha HaJludue yTeuek
CaHUTAPHO-TEeXHUUECKUX CEeTeM, COCTOSHME BOIOOTBOIHEIX JIOTKOB M OTMOCTOK B
TeXHUUECKMX DTaxax M I[IONIOJIbAX COOPYXEHMs, BUIVMHE [NPOABJIEHUMS pa3pylleHUn
feToHa GyHIDAMEeHTOB (MX HaMOKaHMeEe), a B IOEPEeBSHHEX JOMax - Ha HajJdudue
TpUOKOB U IIJIECEHWU. Ipn KOHTPOJIb HEIX ocMOTpax cyenyer IIPUMEHATH
Hepaspymaomye MeTOIb KOHTPOJIS COCTOAHMA OeToHa QyHIaMEHTOB.

OOHapyXeHHEHE HEUCIPaABHOCTU PEeTUCTPUPYITCS B XypHajJe n nomyexat
HEMEIJIEHHOMY YCTPAaHEeHMO. [IpM Haluuuy KPYIHBEIX yTEUYeK WM CUCTEeMaTUUeCKUX
IpOTEUEK CAHUTAPHO-TEeXHUUYECKUX ceren PEeKOMEHIyeTCs BEIIBUTH 30HY
OTTaMBaHMSA TPYHTOB. [lpM BHABJIEHMM HaMOKaHMS (QYHIOAMEHTHBIX KOHCTPYKLMM,
PpM@KOB JZRpeZe IJjieceHm, eCJin OHM e CBSA3aHEL & HpOTGQKOﬁ CaHUTapHO—
TEeXHNUYEeCKUMUX ceTeﬁ, PEKOMEHOYETCA YCUIIUTH BEeHTWIIALNIO HOHHOHMﬁ B JIe THUM
nepuon rozna.

Iyig [OPOMBIIJIEHHEIX COOPYXEHUM C MOKPEMM npolueccamu, BEI3EIB &0IMMU
IIOBHIIEHHYID aAaI'PECCMBHOCTB CpPpelbl K MaTepuraJiaM @yHHaMeHTOB, ras B II4Thb JieT
orbupanTcsa Npobel M3 dyHIamMeHToB. OTbOop npo® Ha MCCJIenoBaHue OUBUKO-

MeXaHMYEeCKUX CBOMCTB OeTOHa MNPOMU3BOOMUTCH TaKXe OJI BCeX COOPYXeHUM [Ipu
ODOHapPyXeHMM B HMX NPOABJIEHMN pas3pylleHusa OeToHa.

[Ipy OCMOTpPax HAaPYyXHHX CAHUTAPHO-TEeXHUUYECKUX CeTel, BEHTUJIMPYEMBIX
KaHAaJIOB PEeKOMeHIyeTCs ofOpallaTb BHMMAaHME Ha HaJMuue Tedel TpyO M apMaTypPH,
Ha HEUCIPABHOCTb TEIUIOM3O0JIALMM, Hajauuue TPYHTOBBIX BOIH, obpasopaHue
HaJjledeM B KaHajllax, 3aujaMBaHMEe M T.I. B HOepBHe »OBa Ioda SKCIUJIyaTauun
CaHUTAPHO-TEXHUUECKUX CeTell U3MePAITCsa TeMIepaTypa TPYyHTOB OCHOBAHMM B
MecTax, ykKasaHHEIX B Tabmmue M.1, a Takxe TeMmIepaTrypa BO3OyXa B
BEHTUJIMPYEMBIX KaHaJjlaxX BOJM3U BEHTUJIIALMOHHEIX OTBEPCTMM WM Mexnoy HuMmu. B
npouecce OaJjlbHeMmemn BKCIJIyaTaluumn CaHMTAPHO-TEeXHUUYECKUX ceTen
TepMOMeTpUUYecKkre HaOJIOOEeHMS 3a HMMM B YyKAa3aHHOM COCTaBE pPEeKOMEHOyeTCH
BEIIOJIHATE MPM M3MEHEHMM SKCIIJIyaTallMOHHOTO pPexXuMmMa CeTeM U [ocJe aBapui,
BEI3BaBUIMX HENPeIyCMOTPEHHOEe OTTaMBaHMEe I'PYHTOB OCHOBAaHUIM.

MpunoxxeHune H
(cnpaBoyHoOE)

PACHET rMyBUHbI OTTAUBAHUA U NMPOMEP3AHNA B OCHOBAHUI
NOA3EMHbIX U HASEMHbIX MATNCTPAJIbHBIX TPYBEOMPOBOAOB
HA MHOTOJIETHEMEP3/1bIX TPYHTAX

H.1. ThybuHy MHOrofneTHero OTTauMBaHWA MHOroONeTHEMEP3/bIX TPYHTOB (manee - MMTI) nog
LEHTPOM TOPAYMX U TENblX NOA3EMHbIX TPY6ONpPOBOAOB (CM. pacyeTHyl0 cxemy Ha pucyHKe H.1, a)

cnepyeT paccunTbiBaTb no ¢popmyne (H.1)

G xr, npu S <0,1

L (H.1)
G, Xl mpu B >0,1

th —

rae Hy, - rny6uHa mHoroneTHero oTTansaHus, OTcuMTbIBaEMAs OT AHEBHOM NOBEPXHOCTH, M;

lis - PaAnyc Ao BHelwwHel obpasytollei nsonaumm Tpybsl;



G, G, - 6e3pasmepHble rnybuHbLI OTTaMBaHMA NoA LEHTPOM Tpybbl, onpegensemble Mo

HOMOrpammam Ha pucyHKax H.2 n H.3 B 3aBMcMmoOCTM OT 6e3pasmepHbIX NapameTpos m, |t , ,BT .

a

PucyHoK H.1. PacyeTHana cxema Ans onpeseneHus rnyouHbl
MHoroseTHero ottausaHma MMI noa TennbiMmu 1 ropa4Ynmm
TpybonpoBoaamu, NPONOXKEHHbIMU NOA3eMHO (a) 1 HazemHo (6)
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PucyHok H.2. Homorpamma ana onpegeneHma MHOroneTHero
oTTamBaHua MMI BoKpyr Tenaoro n ropayero Tpybonpososos
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PucyHok H.3. Homorpamma ana onpeaeneHuna ottansaHma MMI




BOKPYT X0/104HOro Tpybonposoaa

m=h,/r, (H.2)
Tos — T
It:ﬂ‘[h( ins . bf) +|te’(H.3)
4I—\/rins
A (T =T,
IBT:— f(O bf) (H4)

ﬂ'm (Tins - be ) '

roe hp - rybuHa 3a10KeHUa NoA3emHoro TpybonpoBoaa, cuMTas OT AHEBHOM MOBEPXHOCTM A0
LeHTpa TpyObl, m;
A¢ - K03bOULMEHTbI TENIONPOBOAHOCTU Mep310ro rpyHTa, BT/(m x °C);

Ay, - K0O3GOULMEHTBI TENIONPOBOAHOCTH Tanoro rpyHTa, Br/(m x °C);

T, - cpeaHss roposas TemnepaTypa BHELHEN MOBEPXHOCTU KONMbLEBOM u3onsaumm Tpybsl, °C,
onpeaenserca no ¢opmyne (H.5);

T, - Temnepatypa MM, °C;

T, - TemnepaTypa Hayana Npomep3aHWA-OTTanBaHUA rPyHTa, °C;

t - pacueTHoe Bpems, y;

L, - yaenbHble 3atpaTtel Tenna Ha oTTauBaHWe rpyHTa, BT x 4/m3, onpegensiotcs no ¢popmyse
(H.7);
|

HY/II0, HECIMBAIOWEroca TUNa onpeaenseTcs No Homorpamme Ha pucydke H.2 mpu & =H /1,

« - 9KBUBANEHTHOe 6e3pasmepHoe Bpems, Ans MMI cMBaloWerocs TMna NpUHUMAETCs PaBHbIM
n
B =0,0 (H, - rny6una saneranus kposan MM, m).

[ina MM HecavBatowwerocs Tuna 6eapasmepHan Temnepatypa npuHumaetca S, =0,0.

T =T +TO—27[i“RT /1+—2”§hRT ; (H.5)

ins pr
P p
0,0 npu o,,, =0,0
Re= e pu s> 0,00 M
27, M

roe Tpr - cpeaHerofoBan Temnepatypa npoaykra, °C; Ap =In

W, . -W.
L =L ps W-'_O’S'Cth “Tins =Cy - To, (H.7)

i
tot

rae L, - yaenoHan Tennota dasosbix npespatennii soapl, L, =93 (BT -u)/kr;
P - NNIOTHOCTb MEeP3/I0To rPyHTa, Kr/m3;

Wi - CYMMapHas BNaXXHOCTb MepP3/10r0 rpyHTa;



WW - KOIMYECTBO He3amep3Llen BOAbl B MEP3IOM FPYHTE Npu Temnepartype To ;

C,,, C, - o6bemHan TenoemKoCTb Tanoro u Mep3noro rpyHTa, BT x 4/m3 x °C.

H.2. ThybuHa MHoronetHero npomepsaHUa TFPyHTa NoJA LEHTPOM XxosnogHoro Tpybonposoaa,
pacnonoXeHHOro Ha y4vactke ¢ MMI HecnmBarloweroca Tuna, Hf NPUHUMAETCS pPaBHOM ch "

paccunTtbiBaetca no dopmynam (H.1), (H.3), (H.5), (H.6), (H.7) n Homorpamme (pucyHok H.2) npwu

S.=0,0. Npu stom B dopmyne (H.3) B kauecte T,  cresyer npuHATb abCONOTHOE 3HaYeHUe

temnepatypbi v |, =0,0, a 8 popmyne (H.7)- C,, =C, =0,0 u W,, =0,0.

Ecnu B pesynbTaTe pacyeTta rnybuHa npomepsaHna H, okaxetca 6onblue raybuHbl 3aneraHus
kposan MM, To cnegyet npuHats H, = H,.

H.3. ThybuHy mHoronetHero ottramBaHua MMI nog LEHTPOM ropAYero M TenOr0 HA3EeMHbIX
Tpy6onposogos H, , pacnonoxenHbix Ha ydacTkax ¢ MM cavBatoWwerocs TMna, ciefyer paccumTbiBaTh
no ¢popmyse (CMm. pacyeTHyto cxemy Ha pucyHke H.1, 6):

, 24Tt
1

Hy =a,06,| |u +S82-S_|,(H.8)

roe «, - 6e3pasmepHblii napameTp, onpegensembii no Homorpamme (pucyHok H.4, a) B
3aBMCMMOCTM OT AnameTpa TpyObl dp =2r,;

ﬂz - be3pasmepHbIit NapameTp, onpeaensiemMbiii o Homorpamme (pucyHok H.4, 6) B 3aBucMmocTu
OT WMPUHbI bins M TONLWMHBI O, MIOCKOrO TEMNI0M30/1ATOPA, M;

u=1+0, 033T0 - MONPaBOYHbIN KOIPPULIMEHT, YUUTbIBAIOLMI OTTOK TEMNAA B MEP3AYIO 30HY;

Lv 4 - YAenbHble 3aTpaTbl Tenna Ha oTTaMBaHWe rpyHTa, onpeaenatotca no ¢opmyne (H.9), BT x

u/m3;
S. - akBMBaneHTHbIN cnoii, onpeaensetca no dpopmyne (H.10), m.

a 4]

Qa2

1,05 :

1,00 ’

A1 ﬂZ

0,90 0,90 1

0.80 // 0,80 \\\51—00 -
E N ?

403475
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500 700 900 1100  dp am ’ 45 6 7 bmm

PucyHok H.4. Tpadukn ana onpenenenna kosdduumnerTtos @, (a)

n S, (6) npu pacyete mHoroneTHero oTTausanua MMI

noa TennbiMn U ropavynmm pr60|'|pOBOAaMM
W, —W,
Ly = Lop, —2&——% 4 0,5C, T, —2,4C,T,, (H.9)

1+W,,

{@nsﬂm | 2 Ha MMI CIMBArOIIErocs THIA (H.10)

Oinsn | A + H, Ha MMI HecnuBaromierocs Tumna

ins



MpunnoxxkeHue M
(o6asaTenbHoe)

OMNPEAENTEHUE TEMMEPATYPHOIO KO3®PUUMEHTA

N.1. TemnepaTypHbiit KO3GULMEHT J, onpeaenaetca no popmyne

7, =115(1+v?) =1,61v /In(z /v) , (n.1)

roe T - 4JIMTEeNbHOCTb SKCMNYaTaLMM COOPYKEHUS, NEeT;
V - K0addUUMEHT Bapuauum HecyLler cnocobHocTH, 6e3pasmepHblit.

Npumeyanwe. Ecin %, <0, cneayet npunumats %, =0, B gaHHOM cnydae npuMeHsATb NpUHLMA |

MPpM MPOEKTUPOBAHUN OCHOBaHWA ¢yHAAMEHTOB He [AOMycKaercs, Cc/leayeT npeaycMoTpeTb
[AOMOIHUTEIbHOE OXNaXKAEHWE rPYHTOB UM UCMOABL30BaTb Il NPUHLMN CTPOUTENLCTBA.

M.2. KoadpdpuumeHT Bapmaumm HecyLelt cnocobHOCTM OCHOBAHMA BblYMCAAETCA NO popmye

v=0,45[ (T, -T)/ A}; oDy /[Ty T ~C (T T, 0) | (1.2)

rae be - TeMnepaTypa Havana 3amep3aHua rpyHTa, °C, onpeaensemasn cornacHo NpunoxkeHuio b;

! [V}
TO - pacyeTHadA cpefHerofoBasa TemrnepaTtypa Ha BepxHel NOBEPXHOCTU MHOFO/JeTHEMEP3/IOro
rPyHTa B OCHOBaHWWU coopyKeHnua, °C, onpeaenaemasn cornacHo MpunoxeHuto [, ona ocHoBaHMM onop

NVHWIA  371eKTPONepesayn, aHTeHHO-MauToBbIX OMop M Tpy6onposogos T, NpuHMMaeTca paBHOI

CPeiHerofloBoON  TemnepaType MHOrONeTHEMEP3Noro fpyHTa |,, OnpeAensemoit  COrnacHo

Mpunoxkenunio ;

A - aMmnauTyAa Cce30HHbIX KonebaHuin TemnepaTypbl HApyKHOro Bo3ayxa, °C, onpeaensaemasn Kak
No/lypasHOCTb 3HAYEHUI cpeaHEMECAYHON TemnepaTypbl CAMOro TENA0Mo MU CaMoro X0104HOro MecsLa
no CM 131.13330;

O - cpegHee KBaapaTU4ecKoe OTKNOHEHME CpeaHerofoBoi TemnepaTypbl HAPYKHOFO BO3A4YXa,
°C, onpegensemoe no Tabaunue .2;

Dm'e - Ko3ddUUMEHT 3aTyxaHMsA CcAyyalHbIX KonebaHWit TemnepaTypbl C  r1y6UHOMN,
6espasmepHbIi, onpesensemblit no Tabauue MN.1 u npuHumaemsbit pasHoim D ana cron6uatbix u
neHTouHbIx dyHaamentos u D, - ans cBaitHbix;

T, - PacyeTHaa TemnepaTypa MHOroneTHeMep3noro rpyHTa, °C, onpesensemas no ykasaHuAM

7.2.7: pna OCHOBAHMWIN COOPYKEHUI C XONOAHbIM noanonbem no ¢popmyne (7.4), Ana OCHOBaHMI onop
NIMHUI  2neKTponepenayn, aHTEeHHO-MauyToBbIX oMnop W Tpybonposogos no dopmyne (7.7) u

NpUHUMaemas paBHoM [, Ans cToN6YATbIX M NEHTOYHBIX PyHAAMEHTOB U T, - NS CBANHBIX;
C - koabdpuumeHT, rpax”’?, NpUHUMaeMmbiit pasHbiMm 0,24 Ana cBaiiHbiXx GyHAAMEHTOB, a AnA

CTONBOYATLIX M NEHTOYHbIX - B 3aBMCMMOCTM OT BMZA TPyHTa noj nogowsoi ¢yHaameHTta: 0 - ans
KPYNHOOH6/10MOUHbIX M NecYaHbix rpyHToB, 0,19 - ana cyneceit n 0,29 - AN CYr/IMHKOB U INH.

Tabnuua .1



KoaddumumneHTbl 3aTyxaHWs caydaiiHbIX KonebaHui
Temneparypsbl ¢ r1youHoM

Kosbdu- BHaYEeHUS Za’Cf//‘i,f , CQS(HQB)
LIMEHTH
0 1000 2000 3000 4000 6000 8000 |10000 |15000 (20000
(0) (25) (50) (75) (100) (125) (150) (175) (250) (300)
D 0 0,86 0,75 0,66 0,58 0,46 0,37 0,31 0,21 0,16
m (0)1(0,80)((0,606)|(0,54)](0,46)|(0,39)(0,34)[(0,29)](0,21)](0,18)
D 0 0,93 0,86 0,79 0,71 0,66 0,58 0,52 0,41 0,34
e (0)(0,90)|(0,79)((0,73)|(0,66) | (0,60) (| (0,55)|(0,50)]|(0,41) [ (0,36)

YcnoBHble 0603HayYeHus: z - raybuHa 3anosKeHus nofowWwBbl GyHAAMEHTa OT MOBEPXHOCTM
MHoOroneTHemepsnoro rpyHta, Mm; C; - o6bemHas TennoemKocTb Mep3noro rpyHTa, [x/(m3 x °C); A, -

TEN0NPoOBOAHOCTb MEP3/0ro rpyHTa, BT/(M x °C).

Tabaunya N.2
CpeaHee KBagpaTuyeckoe OTKNOHeHue
cpeaHen rogoBoM TeMnepaTypbl HAPYXKHOMo Bo3ayxa O
MeTeocTaHLMA Ilmpora, |Jon- |curmMma, MeTeocTaHLUMA Inpora, |HJomn- curMa,
rpan Tora, °C rpan rora, °C
rpan rpan
1 2 3 4 5 6 8
AMypckas obJjiacTb
BoMHak 54,7 128,9| 0,83 |CkOBOPOIMHO 54,0 124,0 0,86
Ixanmuoa 53,3 124,0| 0,88 |TeHOa 55,2 124,7 0,93
Epoden IlaBiioBUY 54,0 121,9| 0,88 |YrHaxa 55,0 126,8 1,00
Bes 53,8 127,2| 1,07 |YcTb-Hiokxa 56,6 121,5 0,83
Marmaraum 53,5 125,8| 0,79 |UepHsaeBO 52,8 126,0 0,80
HaropHem 56,0 124,8| 0,88 |[JDxumMmuaH 53,1 133,0 0,84
ApxaHreJsbckasa oOJacThb
ABpPaMOBCKMM Magk 66,5 43,3 1,17 |MeseHb 65,8 44,2 1,23
ApxaHTeJIbCK 64,6 40,5 1,13 |XOoIMOTOPEL 64,2 41,7 1,13
VpkyTckasa of0JacTb
AJIEIT IXEP 53,6 98,2 0,82 |Kauyr 54,0 105,9 0,78
BamnaraHck 53,7 106,3| 0,84 |[KupeHck 57,8 108,1 1,29
Bonaitfo 57,9 114,2| 1,15 [Mama 58,3 112,38 1,13
BpaTck 56,3 101,8| 1,19 |HumXHeyIMHCK 54,9 99,0 0,91
BepxHusasa I'yrapa 54,2 100,0| 0,81 |[Opsmura 56,1 105,8 1,06




EpboraueH 61,3 108,0| 1,44 |TavumeT 56,0 98,0 1,12

Xuranoso 54,8 105,2| 0,98 |[Taurym 55,4 101,0 0,99

3BuMa 53,9 102,1| 0,93 |Tauxom 51,5 105,0 0,71

xa 59,3 106,5| 1,34 |Tynyn 54,5 100, 6 0,87

MHTa 53,0 102,0| 0,65 |Ycrp-UnuMmMck 58,0 102,7 1,35

VIpPKYyTCK 52,3 104,4| 1,10 |Ycrp-YIma 54,5 103,3 0,87

KazaumHck 56,3 107,5| 1,20 |Xamap-Iabax 51,5 103, 6 0,78
KamuaTckasa obJacTb

Nua 55,6 155,6| 0,75 |IlIeTponaBJIOBCK— 53,0 158,7 0,55

KamuaTckun

HukosbCckoe 55,2 166,0| 0,50 |Cemauuknu 54,1 160,0 0,54

OzepHas 51,5 156,5| 0,63 |Ycre-KamuaTck 56,2 162,7 0,74
Pecnybnnka Kapenusa

Kemb 65,0 34,8 1,19 |I'pumomHO 65,9 34,8 1,31

Pecnybauka Kowmu

BopkyTa 67,5 64,0 1,35 |Tpomuuko-Ileuopckoe| 62,7 56,2 1,11

CBIKTEIBKAP 61,7 50,8 1,03 |Ycrp-IunbMma 65,4 52,3 1,28
KpacHosapckuit kpal

Arara 66,9 93,5 1,31 |Ecceit 68,5 102,4 1,28

BamkuT 61,7 96,4 1,42 |Urapka 67,5 86,6 1,33

BaHaBapa 60,3 102,3| 1,50 |Hopunbck 69,5 88,3 1,49

BepxHe-lMBaTCcKkoe 63,2 88,1 1,47 |TypyxaHCK 65,9 88,1 1,23

BosouaHka 71,0 94,5 1,41 |Typa 64,3 100, 2 1,17
MarazmaHckas o0JacTb

ATkKa 60,9 151,7| 1,19 |Maramah, 59,55 (150,78 0,74

Haraera 0OyxTa

Kenon 64,0 158,9| 1,02 [Celimuan 62,92 |152,42| 0,96
MypMaHCkasa o06JacTb

Koja 68,8 33,0 1,29 |MypmMaHCK 69,0 33,0 1,17

HeHelKM)I aBTOHOMHEIM OKPYT

AMpepMa 69,8 61,7 1,49 |Majsle KapMakyJiel 72,4 52,7 1,30

Kanmu Hoc 68,7 43,3 1,13 |HapbsaH-Map 67,6 53,0 1,43
llepMckasg 0BJacTb

Bucep 58,5 58,9 0,89 |UYepneHb 60,4 56,5 1,08

TaMEIDCKMM aBTOHOMHBIM OKPYT
HynnHka 69,5 86,3 1,35 |o. T'OJIOMSHHEIM 79,6 90, 6 0,98




M. E.K. CDeI[OpOBa| 77,7 |1o4,3| 1,11 |o. IMKCOH 73,5 | 80,2 | 1,33
XaHTE-MaHCUVCKUM aBTOHOMHEIM OKPYT
CypryT 61,4 73,5 1,16 |XaHTEI-MaHCUMCK 61,1 69,1 1,10
XabapoBCKMM Kpaln
Apka 60,1 142,3| 0,81 |HukojlaeBCK- 53,1 140,7 0,58
Ha-AMype
AgH 56,5 138,2| 0,70 |o. Bompmow CaHT 54,8 137,5 0,70
Boroponckoe 52,4 140,5| 0,74 |OxoTck 59,4 143,2 0,73
BypykaH 53,0 136,0| 0,93 |Cobmickuit NpmUMCK 52,3 134,0 0,85
I'Bacioru 47,7 136,2| 0,79 [Toxko 56,3 131,1 1,10
I'yra 52,7 137,5| 0,98 |Tpouukoe 49,5 136,6 0,73
VM. IIOJMHE 52,4 136,5| 0,88 [UekyHna 50,8 132,2 0,95
OcuneHkKo
UnTuHCKasa o6JacTb
Axua 50,3 113,3| 0,78 [Kepa 49,6 112,0 0,63
AMazap 53,7 120,7| 0,78 |HepumHCKUN 3-I 51,3 119,6 0,70
Bopssa 50,4 116,5| 0,75 [Xumok 51,4 110,5 0,76
Kamakan 55,1 116,8| 0,92 |Yapa 56,9 118,3 1,07
KpacHem Umkon 50,3 108,8| 0,78 [UYuTa 52,0 113,3 0,98
UyKOTCKMM aBTOHOMHEIM OKPYT
AHanOepPb 64,8 177,6| 1,23 |Meic lMmmnoTa 68,9 180,6 1,22
BE. AmBapumk 69,6 162,3| 0,92 |o. BpaHTensa 71,0 178,5 0,98
ByxTa I[lpoBuIOeHUS 64,4 173,2| 0,97 |[YcTrs-Omomt 66,6 159,14 0,97
VnupHen 67,3 169,0| 1,20 |Yosen 66,2 190,8 1,48
MapxoBoO 64,7 170,4| 1,00 |3rBEeKMHOT 66,4 179,1 1,04
Pecnybamuka Caxa (AxyTusa)
AnnaH 58,6 125,0| 1,11 |Ojsenex 68,5 112,4 1,21
AMTa 60,9 132,0| 1,17 |CanHrTap 64,0 127,5 1,00
Becraxckas 65,3 124,1| 1,09 |Cackeuiax 71,9 114,1 1,19
3BepodepMa
BepxosHCK 67,5 133,3| 1,07 |Caxaunmxa 69,8 128,1 1,20
BuTuMm 59,5 112,6| 1,43 |Ceren-Koenb 64,0 130,3 0,90
BOpOHLIOBO 59,6 147,6| 0,80 |Cukrax 69,9 125,1 1,23
BocTouHasa 63,2 139,6| 0,87 |[CobBomnou 67,1 126,8 1,31
Hapnup 64,2 148,0| 1,12 |Coro-Xas 64,3 126,5 1,04
(Ycrb—Buton)
HenaHKup 63,8 145,06 1,00 |CyxaHa 68,8 117,9 1,32
IenyTaTCcKUi 69,3 139,7| 0,97 |Conbgoxap 63,2 113,06 1,38




XuraHck 66,8 123,4| 1,07 |[Copou-Koesb 65,0 130,7 1,05
Xunuuoa 70,1 113,8| 1,15 |Tukcu 71,7 128,7 1,26
BananHas 62,9 138,5| 1,07 |Tyom-Xas 62,5 111,2 1,45
BEIPSHKA 65,8 150,8| 0,91 [Ycre-Mas 60,4 134,5 1,00
Komaka 60,2 111,5| 1,29 |XaTepelk—-XOMO 64,0 124,8 1,06
Kocwop (ByJsyH) 70,6 127,5| 1,20 |Yokypmax 70,7 147,9 1,02
Maaxk 67,8 115,5( 1,49 [YymnbmaH 56,8 124,9 0,96
MUpHBIN 62,5 114,0| 1,29 |YyMnypyk 64,2 116, 9 1,20
MaHTKApa 68,0 123,0| 1,22 |llesmaToHUE 66,3 114,3 1,12
HaropHe 56,0 124,9| 0,97 |5uk 66,0 117,4 1,33
Hiopba 63,3 118,3| 1,34 |SxyTCK 62,1 129,5 1,15
OMMSAKOH 63,3 143,2| 0,98 |AponbuH 67,1 108,5 1,54

SIMano-HeHeUKM) aBTOHOMHEIM OKPYyT

T'eImO AMa 70,9 78,5 1,40 |Canexapxzm 66,06 66,06 1,46
Mappe-Cane 69,7 66,8 1,39 |TazoBCKUM 67,5 78,8 1,33
Hanem 65,6 72,5 1,22 |Tamben 71,5 71,8 1,14
o. Beumt 73,3 70,7 1,47 |Tapxo-Caie 64,9 77,8 1,27
Heima 66,6 73,0 1,46 |YpeHnrou 66,0 78,4 1,50
Moy 66,0 68,7 1,44 |Xapacasu 71,2 66,9 1,59

Mpunoxenue P
(cnpaBouHoe)

OCHOBHbIE BYKBEHHbIE OBO3HAYEHWA BEJIMYNH

KoadduumneHTbl HageXHOCTU M YCN0BUIA PaboThl

Vg - MO FPYHTY;

¥, - MO Ha3HAYEHUIO COOPYIKEHUS;

Y - no Buay GyHAameHTOB;

V. - KoapduumeHT ycnosuii paboTbl;

Vi - TemnepaTypHbIn KO3GPULMEHT yCnoBumin paboTbi;

Veq - cermcmmnyeckuii KoadPuuMeHT ycnoBmin paboThl;

Va - KOIOOULMEHT YCNOBUIN CMEP3aHUA TPYHTOB C PYHAAMEHTOM;

Vp - KOIOOULMEHT YCN0BMI PabOTbI OTTAUBALOLLETO rPYHTA.



dusnyeckne n TennodusnYeckne XxapakTepUCTUKM FPyHTOB

}(n - HOpMaTuBHblIE€ 3Ha4YeHNA XapPaKTEPUCTUK;

J - PaCyYeTHble 3Ha4YeHUA XapaKTEPUCTUK;

}? - cpegHne 3Ha4eHUA XapaKTePUCTUK;

O - gosepuTesibHaAa BEPOATHOCTb (06eCﬂe‘-IEHHOCTb) PacyeTHbIX 3HaYeHum XapaKTePUCTUK;

W, - CYMMapHasa BNaXXHOCTb Mep3/10ro rpyHTa;

W, - BNaXHOCTb MEP3/10r0 FPYHTa 3a CHET SIeAAHbIX BKAIOUEHUI;

W, - BN@XXHOCTb Mep3/10r0 rPpyHTa 3a CYeT MOPOBOro NbJa (NbJa-LemMeHTa);

W_. - BNa}KHOCTb MeP3/10r0 rPyHTa, PAacnoNIOXKEHHOr0 MeXAY NbAMCTbIMU BKIIOYEHUAMY;

W,, - BNaXHOCTb Mep3/10ro rpyHTa 3a CYeT He3amep3lleil BOApl (coAepaHue Hesamepsluel
BOAbI);

W, - BNaXXHOCTb FPyHTa Ha rpaHuLie NaacTUiHoCTH (pacKkaTbiBaHUA);

Iyt - CYMMapHas NbJMCTOCTb MEP3/10ro rPyHTa;

ii - NbANCTOCTb FPYHTa 3a CYET fiefAHbIX BKAKYEHNA;

iiC - NbANCTOCTb FPYHTA 3a CYET NOPOBOTOo NbAa;

Sr - cTeneHb 3ano/iHeHMA obbema Nop MepP3/10ro rPyHTa IbAOM U He3amepsLlen BoAOoN (CTeneHb
B/IA’KHOCTK);

| p - YNCNO NNACTUYHOCTU TPYHTAQ,

Iom - OTHOCUTEe/IbHOEe coaepKaHne opraHM4YeCcKoro sBeLlecTBa;
Dsal

Cp - KOHUEHTpaLuMA NnOpoBOro pacrteopa B 3aCO/IEHHOM TPYHTE,;

L - NNIOTHOCTb IPyHTa;

- CTeneHb 3aCONNIEHHOCTUN MeP3N0ro rpyHTa,

P - NNIOTHOCTb MEP3/10TO FPYHTa;
Py - NNOTHOCTb MEP3/10r0 rPyHTa B CYXOM COCTOAHMM (MIOTHOCTb CKesleTa Mep3/10ro rpyHTa);
P4 tn - MIOTHOCTb TAJI0OTO FPYHTa B CYXOM COCTOAIHWM (MNOTHOCTb CKeNeTa rpyHTa);

P, - NNOTHOCTb YacTuL, FPYHTa;

P; - NNOTHOCTb NIbAa;

P,, - NNOTHOCTb BOAbI;

€; - KO3QPULMEHT NOPUCTOCT MEP3/IOTO FPYHTa;

A; - TennonpoBoAHOCTb IPYHTa B MEP3/IOM COCTOAHUY;

Ay, - TENNONPOBOAHOCTb FPYHTa B Ta/IOM COCTOAHUM;

C; - o6bemHan TenN0eMKOCTb FpyHTa B MEP3/IOM COCTOAHUM;

Cth - 06beMHan Ten10emKocTb FPYHTA B Ta/IOM COCTOAHUMN.

,ﬂ,eq)OpMaLl,MOHHO-FIpO‘-IHOCTHble XapPaKTEPUCTUKN N CONPOTUBNIEHNA
MEP3/bIX TPYHTOB Ha CU/10BbIE BO3LI,€[;1CTBVIH

E - mogynb aepopmaumn rpyHTa;

Ceq - 9KBUBANNEHTHOE CLUeNn/IeHNne Mmep3a10ro rpyHTa,

CL - npeagenbHoO ANNTE/NIbHOE 3HAYEHWE yOe/IbHOTO CLEN/IEHNA MeP3/10Iro rpyHTa;

Csh - cuenneHune oTTanBatoWEero rpyHTa,



@, - NpefenbHO A/IMTeNIbHOE 3HaYeHMe yrna BHYTPEHHEro TPEHUA Mep3/10ro rpyHTa;
@y, - YFON BHYTPEHHEro TPeHMA OTTanBaloLWEro rpyHTa;

M; - KO3GUUMEHT CHMMAEMOCT MEP3/10rO FPYHTa;

My, - KO3bPMUMEHT CHMMaeMOCTM OTTanBaIOLLLEro FPYHTa;

éi - OTHOCUTENbHOE CXKaTue Nbaa;

é’th - oTHocUTeNbHan aedopmaLms OTTanBaIOLLLErO FPYHTa;

1 - KO3dPMLMEHT BASKOCTU MepP3/10r0 rPYHTa;

O - Npeaen TeKy4ect Mep3noro rpyHTa;

Ah - KO3POMLUMEHT OTTaUBaHMA MepP3/0ro rPyHTa;

R - pacuyeTHoe gaBneHuve Ha Mep3/blit FPYHT (COnpoTUBAEHME Mep3/10ro rpyHTa HopmasibHOMY
OaBNeHNI0);

R, - conpoTnBneHne mep3noro rpyHTa cABUry No NOBEPXHOCTU CMeP3aHUA ¢ GyHAAMEHTOM;
Ry, - conpotueneHue mep3noro rpyHTa CABUTY MO rPYHTY WAM TPYHTOBOMY PacTBOpY;

Ry, - conpoTuBneHWe cABWrY AbAa MO MOBEPXHOCTM CMEP3aHWUA C FPYHTOM WAW FPYHTOBbIM
pacTBoOpom;
T4 - YA€NbHaA KacaTenbHaa cuna nyvyeHna NpomMeps3atoLLero rpyHTa;

Py, - YAeNbHOEe HOPMasbHOE AaBNeHne MOPO3HOTO NyYEHUA TPYHTa;
f. - yaenbHoe oTpuuaTenbHoe TpeHue OTTanBaKOLWEro rpyHTa Ha MOBEPXHOCTU GyHAAMEHTa;

n "
o, - Ko3pPnumeHT aedopmaLumm cucTeMbl "cBaA-rPYHT" Ha rOPU3OHTa/IbHbIE YCUIUA.

HarpysKku v HanpaxXeHus

F - pacyeTHan Harpyska Ha OCHOBaHMUe;

F, - Hecywas cnocobHOCTb (cMna npesenbHOro ConpoTUBAEHWS) OCHOBaHWSA GYHAAMEHTOB;
F., - pacueTHas ropusoHTanbHan Harpyska Ha GyHAAMEHT;

.. - NPeaAenbHan ropusoHTanbHaA Harpyska Ha GyHAaMeHT;

th - pacyeTHaA Chia Ny4YyeHna;

F. - cuna, yaepusaiowan GyHAAMEHT OT BbINyYMBaHWS;

Fneg - CMNa oTpULaTeNIbHOro (HeraTUBHOIO) TPEHMUS;

F, - pacyeTHble ycunua B anemeHTax KOHCTPYKLMK coopykeHus (GyHAaMeHTOB);
F; ¢ - NpeaenbHble ycuana B anemeHTax KOHCTPYKLMK;

Fu’p n F, ; - Hecywaa cnocobHOCTb NPOEKTUPYEMOIA M ONbITHOV CBall;

M - MOMEHT BHELLHWUX CUS;

M

NOBEPXHOCTM PpYyHAAMEHT];

af -~ MOMEHT BHELWHUX Cun, BOCI'IpMHMMaeMbIﬁ ChnnamMmm CmepsaHnAa TrpyHTa no 60KoBOM

M, u M, - momeHTbI BHeLWHWMX cun No cTopoHam byHAAMEHTa;

p - cpeaHee AaBaeHMe Nnod nogoweon GpyHAaMEHTa;

P, - cpeaHee AONONHWUTENbHOE AaB/IeHUEe NOA NOAOLIBON PyHAAMEHTA;
g - paBHOMEpPHO pacnpeneneHHan BepPTUKaAbHaA HarpysKa;

O, - NpupoaHoe (bbITOBOE) MAaBNEHME B FPYHTE;

Gz,p - AONONHUTENIbHOE BEPTUKAJ/IbHOE HAMpPAXKEHNE B rPyHTE (OT BeCa COODY)'KeHVIFI);

0, - aTmochepHoe aasneHue.



Ocagku (nedopmalmm) ocHoBaHUSA

S - COBMeCTHas ocaKa (aepopmaLins) OCHOBAHUA N COOPYIKEHUS;

S, - NpefenbHO AoNYCTUManA COBMeCTHaA ocafKa (Aedopmauna) OCHOBAHUA U COOPYIKEHUSA;

S; - 0CaKa NNacTUYHO-MEP3/10r0 OCHOBaHMSA;

S;, - COCTaBNAIOWAA OCaAKM OTTaMBalOLWLEro OCHOBaHWA 3a cyeT npupogHoro (6bIToBOro)

[aB/ieHus;
S, - COCTaBNAOLLAA OCAAKM OTTAUBAIOLLErO OCHOBAHWA MO/ AENCTBUEM HArpy3sKM OT 3AaHNS;

Sp,th - 0CaaKa yna1oTHEHWUA npeaBapuUTe/IbHO OTTAaAHHOIO C/N0A FTPYyHTAa,

S,q - AONOAHUTENbHAA 0CafKa, 0bycnoBNeHHaA OTTanBaHMeM MepP3/10r0 FPYHTa;
S, U S, - ocagku Kpaes pyHAaMeHTa;
S, - ocalka Mep3/10r0 OCHOBaHMA, 0BycnoBNEHHAA NNACTUHHO-BA3KMM TEYEHMEM TPYHTa WM

NbAaa;
V - CKOPOCTb OCafKM MN1aCTU4HO-MEpP3/10ro OCHOBaHMS.

MapameTpbl TEMJIOTEXHUYECKMX PAcYETOB OCHOBaHNM

T - Temnepatypa;
T0 - pacyeTHadA cpeaHeroaoBaa TemnepaTtypa MHOroJeTHeEMepP310ro rpyHTa;
T0 , - HOpMaTMBHasA cpeAHero[0sas Temneparypa MHOro/IeTHEMEP3/10r0 TPyHTa;
TO’ - cpegHeroaosasa TemnepaTypa MHOTONEeTHEMEP3/I0r0 FPYHTa HA ero BEPXHEN NOBEPXHOCTY;

Tm , ¢ - PacyeTHble TemnepaTypbl FPYHTOB B OCHOBAaHMUM COOPYKEHNS;

be - TemnepaTtypa Hayana 3amep3aHnsa rpyHTa;

Tout - TemnepaTtypa Hapy*KHOro BO3ayxa;

Tca - TemnepaTtypa Bo3gyxa B NOANO/bE 34aHUS;

Tin - TemnepaTtypa B NOMELLEHUN;

Tf 7 Tth - cpegHune TemnepaTypbl BO34yxa 3a Nepuog, ¢ OTpULATENbHLIMU N NONOXKUTENbHbIMMU
TemnepaTtypamu;

t - Bpems;

tu - PacYeTHbIN CPOK IKCMAyaTaLMmM COOPYHKEHMS;

kh - KO3GUUMEHT TENNOBOIO BAUSHUSA COOPYKEHUS;

Qpy ;o - KOIODULMEHT CE30HHOTO M3MEHEHNA TEMNEPATYPbl FPYHTOB OCHOBaHMA;

M - mogynb BEHTUAMPOBAHMA NOANONbA 34aHUA;

- ]| Nn N ;
RO CONpPOTUBAEHME TeNonepeaaye NePeKPbITUA Hag NOANONAbEM

Rp - conportuneBianeHmne Tenanonepegadvye tenaionsonaunmn pr6OI'IpOBO,£I,OB;

L, - Tennota TasHus (3amep3aHusn) rpyHTa;

LO -yAenbHaAa TennoTa ¢a3OBbIX nepexonos BoAa-nea.

FEOMETpM‘-I €CKne XapakKTepucTtnku

B - wnpwnHa coopyxeHus;
L - ANnHA coopyKeHus;
aunb - ctopoHbl NoaowWwBbl yHAAMEHT];



| - annHa cBaw;

€ - 3KCUEHTPUCUTET;

A - nnowaab nogowsbl GyHAAMEHTA;

A - nnowaab NoBEPXHOCTM CMeP3aHWA rPyHTa ¢ yHAaMEHTOM;

U, - nepumeTp GyHAAMEHTa;

|d - rnybuHa 3agenku ceai;
d - rnybuHa 3anoxeHna pyHOaMeHTa;
- PacyeTHaa rnybrHa ce30HHOro OTTanBaHWA rPYHTa;

- HOPMaTMBHAA rNyBbMHA CE30HHOTO OTTAaNBAHUA FPYHTa;

¢ - PacyeTHaA rnybrHa ce30HHOro NPOMep3aHNA FPYHTa;

d
dth,n
d
d

¢ n - HOPMaTMBHaA rNybuHa CE30HHOrO NPOMeP3aHNA FPYHTa;

h - ToAWwKHa cnon rpyHTa;
H - rnyb1Ha oTTaMBaHMUA rPyHTa B OCHOBAHUM COOPYKEHMA 32 PACYETHbIN CPOK ero aKcnayaTaumm;

Hmax - MaKcMMasibHana rnybuHa OTTanuBaHUA TPYHTa Mo COOPYKEHUEM;

H, ., - rybuHa npeasapuTenbHOroO OTTanBaHUA rpyHTa;

z - rnybuHa oo pacyeTHOro ypoBHS.
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