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MNpeancnosue

Llenn, OCHOBHble MPUHUUNBLI M OCHOBHOM MOPAALOK NpoBeAeHMA pPaboT N0  MENKrocyaapCTBEHHOM
CTaHAapTM3aummn yctaHosaenbl B TOCT 1.0-92 "MeKrocyaapcTBeHHasa cuctema craHaapTtusauum. OCHOBHble
nonoxexHms" n FOCT 1.2-2009 "MerKrocyaapcTBeHHaa cuctema ctaHgaptusaymm. CtaHAapTbl MEXKFroCcyAapCTBEHHbIE,
npaBuna M peKoOMeHOaUMu Mo MEXKrocyAapCTBEHHON cTaHgapTusauuu. [lpaBuna paspaboTkM, NPUHATUA,
npUMeHeHnA, 0OBHOBNEHUA U OTMEHbI".
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CBegeHua o cTaHaapTe

1. Pa3zpabotaH Hekommepueckum napTHepcTBom "CepTuduKaumoHHbii ueHTp HACTXON" (HN "CLL HACTXON"),
HayuyHo-TexHu4yeckmm npeanpusatuem Tpybonposoa (OO0 "HTM Tpybonposoa'").

2. BHeceH MeKrocygapcTBEHHbIM TEXHUMYECKMM KOMUTETOM Mo cTaHgaptusauunm MTK 155 "CoeanHeHus
TpybonpoBoAoB 06LEeMallMHOCTPOUTE/IbHOTO NPUMEHEHMA".

3. MpUHAT MeKrocyapcTBEHHbIM COBETOM MO CTaHZ4apPTU3aLMK, METPOJIOTMK U cepTuduKaumum (MpoTokon ot
18 okTabpsa 2013 r. N 60-M).

3a NpuHATME NPOro/I0COBANN:

KpaTkoe HaumeHoBaHMe Ko, cTpatbl no MK (1CO CoKpalleHHOe HauMeHOBaHWe HaLWMOHANbHOTO
cTpaHbl no MK (MCO 3166) opraHa
3166) 004-97
004-97 no CTaHZapTM3auum
ApMeHuna AM MWH3KOHOMUKN Pecnybamnkmn ApmeHus
benapycb BY loccTaHaapT Pecnyb6aunkm Benapych
Knprususa KG Kbiproi3ctaHgapT
Poccua RU PocctaHpapTt
TagXWKNCTaH TJ TapKUKCTaHaapT
Y36ekucTtaH uz Y3cTtaHgapT

4. MNpunKazom PegepanbHOro areHTCTBa N0 TEXHUYECKOMY PeryanpoBaHuto n metposiorum ot 3 anpens 2014 r. N
304-cT mexrocygapcTeeHHbi ctaHaapT FOCT 32388-2013 BBeAeH B AeliCTBME B KAYeCTBE HaLlMOHAIbHOrO CTaHaapTa
Poccuiickoit ®epepauymm c 1 aBrycta 2014 r.

5. BBegeH snepsble.

NHbopmaumnsa 06 M3MEHEHMAX K HacToAllemy CTaHAapTy nybauKyeTcA B eerogHom MH$OpmMaLMoOHHOM
yKasatesne "HaumoHanbHble cTaHaapTbl" (Mo cocTosHMIO Ha 1 AHBapPSA TEKYLLEro roaa), a TeKCT USMeHeHUN U MoNPaBoK
- B @XXemecAYHbIX MHOOPMaLMOHHbIX yKa3aTensax "HauunoHanbHble cTaHaapThl". B ciyyae nepecmoTtpa mam OTMEHbI
HaCTOALLEro CTaHAapTa COOTBETCTBYIOWAA NHPopmauma byaeT onybanKoBaHa B eXKeMeCAYHOM UHPOPMaLMOHHOM
yKkasaTene "HaumoHanbHble ctaHaapThl". CooTBeTcTBYOWaAA MHGOpMaLMA, yBegoMIeHNe M TeKCTbl pasmellatoTcs
TaKKe B MHPOPMALMOHHOM cucteme obLiero Nonb3oBaHUA - Ha oduuManbHOM calite PeaepanbHOro areHTCTBa no
TEXHUYECKOMY PEery/iMpoBaHNIO U METPOJIOrMK B CeTU UHTepHeT.

BeeneHune

CraHAapT npegHasHayeH ANA  CNEeuMasncToB, OCYLLECTBAAIOWMX MNPOEKTUPOBaHUE, CTPOUTENLCTBO WU
PEKOHCTPYKLUMIO TPybONpOoBOAOB TEXHONOIMYECKMX B HedTenepepabaTbiBatowen, XMMNYECKON, HedbTeXMMUYECKON,
rasoBOM M APYrMX CMEXKHbIX OTPAC/AX NPOMbILIIEHHOCTH.

CraHgapTt sbinyweH B passutne CA 03-003-07. B ctaHgapTe:

- yuTeHbl Bce nameHeHuna kK CA 03-003-07;

- fobasneH pasgen no pacyeTy Ha NPOYHOCTb TPYOOMNPOBOAOB BbICOKOTO gasneHua (6onee 10 MMa);

- nobasneH pasgen no oueHKe NPOYHOCTM TPYHONPOBOAOB NPU CEMCMUYECKUX BO3AENCTBUSAX;

- pobaBneH pasgen no pacyeTy NPOYHOCTU KPUOTEHHbIX TpybonpoBoaoB ¢ paboyeli TemnepaTypoit OT MUHYC
269 °C;

- fobaBneH pasgen no oueHKe YCTOMUYMBOCTM KaK NOA3EMHbIX, TaK U Hag3eMHbIX TPy6onpoBoLOB;

- NpUBeAEeHa MeToAMKa onpeaeneHns oTOPaKOBOUYHbIX TO/LWMH;

- pobasneHbl TpeboBaHMA NO pacyeTy TPybONPOBOLOB, NPOKNAAbIBAEMbIX B FPYHTE 6€3 yCTPOMCTBA KaHanoB
(6eckaHanbHas NpoKiagKa);

- pobaBneHa MeToAMKa pacyeTa MepexonoB, KOCbIX BPE30K M KOCbIX TPOMHMKOB (B KOTOPbIX OTBETBAEHUE
HenepneHAMKYAAPHO MarncTpanbHOM YacTu);

- ycoBepLIEHCTBOBAHA METOAMKA pacyeTa BaKyyMHbIX TpybonpoBoaoB;
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- BHECeHbl NpoymMe NpaBK1 B METOAUKY pacyeTa, OTpaXKalowme OnbIT, HAKOMNEHHbIN 3a BPeMa UCMO/1b30BaHKA
CA 03-003-07;

- CTaHAapPT PacnpoCTPaHAETCs He TO/IbKO Ha CTanbHble TpybonpoBoabl, HO M Ha TPybONpPOBOAbI U3 LIBETHbIX
MEeTaN/10B (TUTaHa, Mmeau, aIloMUHUA U UX CNIaBOB) M U3 NOIMMEPHbIX MaTepuasos.

1. O6nactb NpuMeHeHus

1.1. HactoAwmi cTaHAapT pacnpoCTPaHsAeTcs Ha TexHoJsiormyeckue Tpybonposoabl, paboTatouwme nog,
BHYTPEHHUM AaBNEHNEM, BAKYYMOM UM HAPYKHbIM JaBNEHUEM, U3 YTNEPOAUCTbIX U IEFMPOBAHHbIX CTaNEMN, LBETHbIX
MeTannos (aNloMUHUA, Meam, TUTaHa M UX CN1aBoB) ¢ pabouelt TemnepaTypoi oT muHyc 269 °C go natoc 700 °C npwm

OTHOLUEHMM TO/ILWMHBI CTEHKM K HApPYKHOMY AMaMETpy (S _C)/ D, <0,25 | rexnonornueckme TpybonpoBsoabl 13

NoONIMMEpPHbIX MaTepunanos ¢ paboumm gasneHnem go 1,0 MlMa un temnepartypoit go 100 °C, npeaHa3HavyeHHble and
TPaAHCMOPTUPOBKU KUAKUX U ra3o06pasHbix BellecTB (cbipbe, nonydabpuKaTtbl, peareHTbl, NPOMEKYTOYHbIE UK
KOHEYHbIe MPOAYKTbl, NONYYEHHbIE UM UCNONb30BaHHbIE B TEXHOJIOTMYECKOM MPOLLECCE), K KOTOPbIM MmaTepuan Tpyb
XMMUYECKU CTOEK UM OTHOCUTE/IbHO CTOEK.

CTaHgapT pacnpocTpaHsAeTcA Ha MPOEeKTUPyemble, BHOBb M3roTaB/AMBAEMble W PEKOHCTPyUpyemble
TEeXHOJIornMYyeckne Tpyb6onpoBoabl, SKCNIYaTUPYIOLLMECS Ha ONaCHbIX MPOU3BOACTBEHHbIX 0OBEKTAX B 3aKPbITbIX LLEXaX,
HapPY*KHbIX YCTaHOBKAX, a TaK»Ke NPOoKAaAblBaeMble HaA3eMHO Ha HU3KUX, BbICOKMX ONOpax, 3CTakagax U NoA3emMHo B
HEenpPOXoAHbIX, MONYNPOXOAHbIX KaHaNax M 3alleM/eHHble B rpyHTe (6ecKkaHasbHble).

CTaHgapT NPUMEHUM NPU YCNAOBUMU, YTO OTK/JIOHEHWUS OT FEOMETPUUYECKUX PA3MEPOB M HETOYHOCTU MpwU
WN3roTOB/IEHUWN PACCYUTBLIBAEMbIX 3/IEMEHTOB HEe MPEeBbIWaoT A4OMNYCKOB, YCTaHOBNEHHbIX HOPMATUBHO-TEXHUYECKON
OOKYMEeHTaumen.

1.2. HacTtoAwmMin cTaHAapT YycTaHaBAMBaeT TpeboBaHMA K ONpeAeneHut0 TOAWMHbI CTEHKM Tpyb w
coeAMHUTENbHbIX AeTanein Tpybonposoda noj AelACTBUEM BHYTPEHHEro M3bbITOYHOrO M Hapy»KHOro AaB/eHuA, a
TaKXe MeToAbl pacyeTa Ha NPOYHOCTb U YCTOMYMBOCTb TEXHONOTMYECKMX TPYHONpoBOAOB.

MoBepouHbIi pacyeT TpybonpoBoga npesycMaTpMBAET OLLEHKY CTAaTUYECKOW MPOYHOCTM U MasloLMK/IOBOM
yctanoctm TpybonpoBoga noA AeNCTBMEM Harpysok M BO34EMCTBUMA, COOTBETCTBYIOLWMX KaK HOPMasibHOMY
TEXHOJIOTMYECKOMY PEKUMY, TaK U AOMNYCTUMbIM OTKJIOHEHUAM OT TAaKOro pexuma.

MoBepoYHbIN pacyeT Ha CeMcMmMUYecKmMe BO3AEeNCTBMA BbINOHAETCA A1 TpybonpoBoA0B, PACNO/IOXKEHHbIX Ha
naoLaaKax ¢ cCeMCMmUYHOCTbIO 7, 8 1 9 Bannos no wKane MSK-64.

MpeaycmoTpeH pacyeT TpybonpoBoaa Ha BMOpaUMIO NMPM MNYCKOHANaZOuYHbIX pPaboTax M 3sKcnayaTauuu.
MpuBeaeHbl peKomeHZauuu No onpegeneHuio aMnauTyabl M 4acToTbl MNy/AbCauMi AaBneHua pabouelt cpegbl,
reHepupyembix ob6opyaoBaHMEM, U COBCTBEHHbIX 4acTOT KonebaHui Tpybonposoaa. CHopmynmMpoBaHbl YC/I0BUSA
OTCTPOMKM TpybONpoBOAa OT pe3oHaHca. [laHbl KpUTepmm NPoYHOCTM Tpybonposoaa Npu HannuMmn Bubpauum.

BHyTpeHHMe cuioBble $aKTopbl M peakuuMm onop onpeaenaAtroT pacdyeTom TpybonpoBoga Kak ynpyrom
CTepXKHEBOW CUCTEMbI C YYETOM pPeasibHON FTMOBKOCTU 3/1EMEHTOB U CUN TPEHMA B OMOPAX CKOJIbKEHMUA MO METOAaM
CTPOUTENIbHOM MEXaHUKWU CTEPIKHEBbLIX cMcTeM. Harpysku Ha obopygoBaHMe M onopbl onpenenstoT B paboyem u
X0/loAHOM (Hepabouyem) cocTossHUAX TPYOONpPoBOAa, a TaKKe NP UCMbITaHMAX.

OueHKa NPOYHOCTM MPOBOAMUTCA pa3fenbHO Ha AeWCTBUME HecaMOypaBHOBELLEHHbIX Harpysok (BecoBoe U
BHYTPEHHee AaB/leHMNE) U C YYETOM BCeX HarpyKatowux GakTopoB, B TOM Ync/ie TemnepaTtypHbix gedopmaunii. Mpu
cob0AEHUN YCIOBUIA MANIOLMKNOBOW YCTaIOCTU AOMNYCKAETCA 3HAUMTEIbHAA KOHLEHTPALUMA MECTHbIX HanpsAXKeHUn,
06YyCNOB/IEHHbIX TEMMEPATYPHbIM HarpeBom B paboyem cocTosHMM TpybonpoBoaa.

2. HopmaTuBHbIe CCbISIKK

B HacToALLem cTaHAapTe MCNO/Ib30BaAHbI CCbIIKM Ha ceaytowme CTaHaapThl:

FOCT 12.1.007-76 Cuctema ctaHAapToB 6esonacHocTM Tpyaa. BpegHble Bewectsa. Knaccudukaums u obume
TpeboBaHUsA 6esonacHOCTH

FOCT 12.1.044-89 Cuctema cTaHgapToB 6e3onacHocTu TpyAa. [1oXKapoB3pblBOOMNACHOCTb BELLECTB U
maTepuanoB. HomeHKknaTypa NoKasaTenen n metToabl X onpeaeneHuns

FOCT 25.101-83 PacyeTbl WM MCNbITaHWMA HA MPOYHOCTb. MeToAbl CXemaTU3auumu CaydalHbiX NPOLLeCCOB
HArpy*KeHMA 31eMEHTOB MALUNH U KOHCTPYKLUMIA M CTAaTUCTUYECKOTO NPeLCTaBAEHNS pe3yibTaToB

FOCT 12815-80 ®naHubl apmMmaTypbl, COeAMHUTENbHbIX YacTel 1 TpybonpoBoaoB Ha Py oT1 0,1 go 20,0 MnNa (ot
1 8o 200 Krc/cm2). Tunbl. MpucoeanHUTENbHbIE Pa3mepbl U pasmepbl YINOTHUTEAbHbIX NOBEPXHOCTEN

FOCT 12816-80 ®naHubl apmaTypbl, COEAMHUTENbHbIX YacTel U TpybonpoBoaoB Ha Py oT1 0,1 go 20,0 MnNa (ot
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1 8o 200 Krc/cm2). Obuwime TexHUYeckue TpeboBaHmA

FOCT 12817-80 ®naHLbl AUTblE U3 CEPOrO YyryHa Ha Py ot 0,1 g0 1,6 MNa (ot 1 go 16 Krc/cm2). KoHcTpyKL UK

1 pa3mepbl

FOCT 12818-80 ®naHLbl ANUTbIE U3 KOBKOFO YyryHa Ha Py o11,6 00 4,0 MMa (o1 16 0 40 Krc/cm2). KoHCTpyKUMK
M pasmepbl

FOCT 12819-80 ®PnaHubl AUTbIE CTaNbHbIE Ha Py ot 1,6 0o 20,0 MMMa (ot 16 Ao 200 Krc/cm2). KOHCTPYKUMKM 1

pasmepbl

FOCT 12820-80 ®naHUbl CTanbHble NAOCKME NPUBAPHbIE Ha Py ot 0,1 go 2,5 MMNa (ot 1 go 25 krc/cm2).

KOHCTpYKUMK 1 pasmepsl

FOCT 12821-80 ®naHupbl CTanbHble NPUBAPHbIE BCTbIK Ha Py ot 0,1 go 20,0 MMa (ot 1 gao 200 krc/cm2).
KOHCTpYKumMKn 1 pasmepsl

FOCT 12822-80 dnaHubl cTanbHble CBO6OAHbIE Ha MPUBAPHOM KOJbLLE Ha Py ot 0,1 go 2,5 MMa (ot 1 go 25
Krc/cm2). KOHCTpYKLMM 1 pa3mepbl

FOCT 30546.1-98 Obuwme TpeboBaHUA K MallMHam, Npubopam U APYrMm TEXHUYECKMM U3A4EeNUAM U METOAbl
pacyeTa MX CIOXKHbIX KOHCTPYKLUMIA B HACTM CEMCMOCTOMKOCTH.

MpumeyaHue. Mpu NONb30BaHNUM HACTOALLMM CTaHAAPTOM LLesiecoobpasHo NpoBepuTb AENCTBUE CCbIIOYHbIX
CTaHZapTOB B MHGOPMALMOHHOM cucTeme 0bLLLEero Nosib3oBaHMA - Ha oduLUManbHOM canTe PeaepanbHOro areHTCTBa
No TEXHWYECKOMY PEeryJiMpoBaHUIO M METPONOrMM B CeTU WMHTEPHET MAM no exerogHomy MHGOPMaUUOHHOMY
yKasaTesno "HaunoHanbHble cTaHAapTbl", KOTOPbIA ONyH6AMKOBAH NO COCTOSHUIO Ha 1 AHBaps TeKyLwero roaa, v no
BbIMYCKaM eXemMecsiYHOro MHPOopMauMOHHOIO YyKasatens "HauuoHanbHble cTaHgapTbl" 3a Tekywwuin roa. Ecaum
CCbI/IOYHbIA  CTAHAAPT 3amMeHeH (M3MeHeH), TO MNpPW MO/b30BaHUW HACTOAWMM CTaHZapToOm cieayeT
PYKOBOACTBOBATLCA 3aMEHAOLWMM (MU3MEHEHHbIM) CTaHA4APTOM. ECM CCbINIOYHBIN CTaHAAPT OTMEHeH 6e3 3ameHbl, TO
nonoxeHne, B KOTOPOM [aHa CCblJIKa Ha HEro, MPMMEHSETCA B YaCTW, He 3aTParnBaloLLEl 3Ty CCbIJKY.

3. TepmuHbl U onpegeneHms

B HacToAwLem cTaHAapTe NPUMEHEHbI CieAyoLLIne TEPMUHBI U ONpeaeneHuns:

3.1. AKceneporpamma: 3aBUCMMOCTb YCKOPEHUA KoNebaHnn OT BpeMeHM.

3.2. AKkceneporpamma 3eMETPACEHUA: aKceneporpamma Ha CBOOOAHOW MNOBEPXHOCTM TpPyHTA npwm
3emneTpAceHnu.

3.3. AKceneporpaMma noaTaxKHas: OTBETHAA aKCeNeporpamma A1s OTAENbHbIX BbICOTHbIX OTMETOK COOPYKEHMA,
Ha KOTOPbIX PacrnonoXKeH Tpybonposoa,

3.4. Bo3geicTBMe: fBNEHME, BbI3bIBAIOWEE BHYTPEHHWE CUAbI B 371emeHTe Tpybonposoga (M3MeHeHue
TemnepaTypbl CTEHKU TPYObI, AedopmaLMa OCHOBAHMA U Ap.).

3.5. Bo3gelicteune gedpopmaLMoHHOE (KUHEMATUYECKOE): BO3AENCTBUE Ha TPYyOONpoBOA B BUAE NEpeMELLEHUS,
Hanpumep TemnepaTypHble PaCWMPEHUs, HepPaBHOMEPHAsA OCaZKa OMnop, CMeELLeHMEe TOYeK MPUCOEAUHEHUA K
060pya0BaHUIO U T.4., U3MEPAETCA B MUAAMMETPAX, rpagycax v 1.4. JedopmaunoHHble BO3AENCTBUA ABNAIOTCA
CaMOypaBHOBELLEHHbIMU U AnA TPyOONpPOBOAOB CYMTAOTCA MEHEe OMacHbIMM, Yem cunosble. JedopmaLloHHble
BO3AENCTBUA B CTaTUYECKM OMNPesesIMMbIX CUCTEMAX He Bbli3blBalOT MOABNEHWE BHYTPEHHUX YCWUUW, @ BbI3bIBAKOT
TO/IbKO NepemeLLeHus.

3.6. Bo3gaelictBMe CMN0OBOE: BO34ENCTBUE Ha TPYOONPOBOA B BUAE CUJIbI, UIMEPSETCA, Hanpumep, B HblOTOHAX,
MeranacKkansx, HoloTOHax Ha MeTp U T.4. CMioBble BO3AENCTBMA ABNAIOTCA HECAMOYPABHOBELLEHHbIMU U CHUTAOTCA
b6onee onacHbiMK, Yem aedopmaumoHHble Bo3aencTBnA. CMNoBble BO3AENCTBMA BbI3biBAOT BHYTPEHHUE YCUANA U
nepemeLL,eHNA Kak B CTaTUUECKM ONpeae/IMMbIX, TaK U B CTaTUYECKM HeoNpeae/IMMbIX CUCTEMAX.

3.7. OaBneHne npobHoe: M36bITOYHOE AaBNeHME, NPU KOTOPOM AO/IKHO MPOBOAUTLCA TMAPABANYECKOE
ncnblTaHMe TpybonpoBoga v ero AgeTasieit Ha NPOYHOCTb U FePMETUYHOCTD.

3.8. [laBneHune paboyee (HopmaTUBHOE): Hanbosbllee BHYTPEHHee AaB/eHue, Npu KoTopom obecneymBaeTca
3aaHHbIM peXxnm aKcnyatauum Tpybonposoaa.

3.9. [laBneHune pacyeTHOe: MaKCMMa/sbHOE U3ObITOYHOE BHYTPEHHEe AaB/NeHMEe, Ha KOTOpOoe pacCcymTbiBalOT
TpybonpoBoOA MM ero 4acTb Ha NPOYHOCTb.

3.10. [Jdonyckaemoe HanpsA)KeHWe: MaKcMmanbHoe 6Oe3onacHoe HanpsXeHwe nNpu  3Kchnayatauuu
paccMaTpPMBAEMOM KOHCTPYKLIUMN.

3.11. 3emneTpaceHue: KosnebaHMa 3eMnu, Bbi3biBaEMbIE MPOXOXKAEHUEM CEMCMUYECKMX BOJIH, U3TYYEHHbIX U3
Kakoro-nmbo ovara ynpyrow sHepruu.
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3.12. NHTEHCUBHOCTb 3eMNeTpPACeHMA: Mepa Be/IMYMHbI COTPACEHMA TPYyHTa, onpegendemas Mapamerpamu
OBUMKEHMUA rPYHTa, CTENEHbIO Pa3pyLLUEHMA COOPYHKEHUM U 34aHNIN, XapaKTEPOM U3MEHEHUI 3eMHOW NOBEPXHOCTU U
AAHHBIMKW 06 UCMbITAaHHbIX NHOABMM OLLYLLEHUAX.

3.13. KaTeropua ceMCMOCTOMKOCTU: KaTeropus Tpybonposoaa, 3aBUCALLLAA OT CTEMEeHM OMNacHOCTU (pucka),
BO3HMKAIOLWErO MNPU AOCTUNKEHUM NPeAesbHOro COCTOsHMA TpybonpoBoaa AR 340POBbA W KMU3HU TPaXaaH,
NMYLLECTBA GUINYECKUX U IOPUANYECKUX INLL, SKONOTMYEeCcKon 6e30MacHOCTM OKpYyKatoLel cpeabl.

3.14. KomneHcaTop: y4yacTOK MM coeamHUTeNbHas geTanb TpybonpoBoga cneuvanbHOM KOHCTPYKLMWK,
npeaHasHavyeHHan Ana BOCNPUATUA TemnepaTypHbix gedopmaumnin TpybonpoBoaa 3a CYeT CBOel NoAaTIMBOCTH.

3.15. KKCK: KopeHb KBaZpaTHbIM U3 CyMMbl KBaZpaToB.

3.16. J/InHeNHO-CNeKTpa/ibHbIN MEeTO/, aHa/nM3a: MeToh, pacyeTa Ha CeMCMOCTOMKOCTb, B KOTOPOM 3HayeHusA
CEMCMMYECKUX HArpy3oK OMpefensitoTca Mo CheKTpam OTBeTa B 3aBUCMMOCTM OT 4acToT U GOpM COBCTBEHHbIX
KonebaHuni cuctembl.

3.17. MeToa, AMHAaMUYECKOro aHaAM3a: METO/ pacyeTa Ha Bo3aencTene B Gopme akcesieporpaMmm KosiebaHuim
rPyHTa B OCHOBaHWM TpybonpoBoaa NyTeM YNCAEHHOFO MHTEFPUPOBAHUA YPAaBHEHUI ABUKEHUA.

3.18. Harpyska: cunoBoe BO3AENCTBME, BbI3blBalOWEe W3IMEHEHUE HaNpAXKeHHO-4ePpOPMMPOBAHHOIO
cocToaHua Tpybonposoza.

3.19. HarpysKa unu Bo3genctame HopMaTMBHbIe: HAaMBO/bLLAA HarpysKa, OTBeYatoLLaa HOPMabHbIM YC10BUAM
paboTbl Tpy6onpoBoaa.

3.20. Harpy3Ka unu Bo3aeicTBME pacyeTHble: NPOU3BeAeHMe HOPMATUBHOM HArpy3Ku MAW BO3AENCTBMA Ha
COOTBETCTBYHOLWMIN KOIDDULMEHT HAAEKHOCTU, YYNUTbIBAIOLLNIA BO3MOXKHOCTb OTK/IOHEHWUA HArpy3KM UM BO3AENCTBUA
B HEGNAroNnPUATHYIO CTOPOHY.

3.21. Ha3Ha4yeHHbIN pecypc: cymMapHas HapaboTKa, Npu AOCTUNKEHNUM KOTOPOW IKCMyaTaLmns 06beKTa A0NKHa
6bITb MPEKpPaLLEHA HE3ABMCUMMO OT €ro TEXHUYECKOIrO COCTOAHMA.

3.22. HasHaueHHbIi CPOK CAyxbbl: KaneH4apHas NPOAO/IKUTENbHOCTb 3SKCMAyaTauuu, NpU OOCTUXKEHUU
KOTOPOW 3KcnayaTauma ob6beKTa L0KHA OblTb NpeKpaLleHa He3aBMCMMO OT ero TEXHUYECKOTO COCTOAHMA.

3.23. HenoaBsuxHan onopa (MepTBas): KpenneHne TpybonpoBoaa, UCKAOYaloLLEe INHEHbIE NepeMeLleHns n
YrN0Bble NepemMelLeHNA No TPemM cTeneHsam csobogbl.

3.24. HopmaT1BHOE A/IUTENbHOE CONPOTUBAEHME PA3PYLLUEHUIO: CONPOTUB/IEHME PA3PYLLUEHUIO MaTepurana Tpyb
(duTHroB) M3 ycnosma paboTbl Ha BHYTPEHHee JaBieHue NpU 334aHHOM CpOKe cAayKbbl Tpybonposoaa U
TeMnepaTtypHOM PeXKMME ero sKCnayatauum.

3.25. Ocumnnsatop /UHEWHbIN: NMHENHas KoJsiebaTesibHAs cCUCTeMa C  OAHOW CTeneHbi CBOOOAbI,
XapakTepusyemas onpeaeneHHbIM Nepruoaom cobCTBEHHbIX KonebaHuit 1 3aTyxaHuem (aemndupoBaHuem).

3.26. OTKAMK: OTBETHAsA PeakuMsa KOHCTPYKLMMK (NepemMelLeHne, YCKOPEHWE, BHYTPEHHEE YCUIMe, Harpy3Ka Ha
onopy 1 T.A4.) HAa CEACMMUYECKOE BO3MYLLIEHME.

3.27. MNnowagKa pasmelleHna Tpybonposoga: TepPUTOPMA, Ha KOTOPOI pasmellaeTtca Tpybonposog, wau
TEPPUTOPUA, Ha KOTOPOWN HAXOLMUTCA COOPYKEHUE C PasMeLLEHHbIM BHYTPU TpybonpoBoLOM.

3.28. Mpeaen NPoYHOCTU (BpeMeHHOe CONPOTUBAEHNE): HOPMATUBHOE MUHUMAIbHOE 3HAYEHUE HaMpPAXKEHUS,
NnpU KOTOPOM NPOUCXOANT paspyLIEHME MaTePMana NPU PaACTAXKEHUN.

3.29. MNpepen TeKyvyecTu: HOPMATUMBHOE MMUHMMA/NbHOE 3HAYEeHMEe HaMNpPAKeHUA, C KOTOPOro HavyuMHaeTcA
WHTEHCMBHbIM POCT NNACTUYECKMX AedopMaLMii NPU PacTANKEHMM MaTepuana.

3.30. Pa3xkurKeHMe rpyHTa: NpoLecc, BCIeACTBME KOTOPOro rpyHT BedeT ceba He Kak TBepaoe Tesno, a Kak
NAOTHAA XNAKOCTb. PasxukeHne 6osee xapakTepHO A5 HACILLLEHHbIX BAArOM CbiNMy4YMX FPYHTOB, TaKMUX KaK UAUCTblE
NEeCcKN UM NeCKW, copeprKallime NPoCAOMKM HEMPOHULLAEMbIX ONA BOAbI OTNOXEHWUN. PasKMKeHMe TPYHTA MOXKeT
NPOM30OMTN BO BpemsA 3eM/IETPACEHUA, NOTOMY YTO MPU MPOXONKAEHUU CEMCMMYECKON BOJIHbI YacTULbl TPyHTa
KONebntoTca € pPasHbIMM CKOPOCTAMM M YAaCTb KOHTAKTOB MEXKAY HMMM HApyLlaeTca, B pesynbTaTe FPyHT MOXKeT
NpPeBpPaTUTbCA B XUAKOCTb CO B3BELEHHbIMU B HEW NECYUHKAMM.

3.31. PacueTHana cxema (MofZenb): YC/I0BHAA akCOHOMETpMYECcKan cxema (ynpolLeHHas MOoAeNb) KOHCTPYKLNN,
KOTOPOW 3aMEHAIOT peasibHYI0 KOHCTPYKLMIO A4 BbINOJIHEHMA PAaCcYeTOB Ha MPOYHOCTb U YCTOMYMBOCTb.

3.32. PalioH pasmelleHUs TpybonpoBoga: TeppuTopus, BKAOYaOWaAa B ceba NAOWAAKY pasmelleHun
TpybonpoBoaa, Ha KOTOPOM BO3MOMKHbI CEMCMMYECKME ABNEHMA, CNOCOOHbIE OKasaTb BAMSHME Ha He3onacHOCTb
aKcnayaTauum Tpybonposoaa.

3.33. CeicmmnyecKas BOIHA: ynpyrasa BoJ/iHa B re0/10rM4Yeckomn cpeje.

3.34. Ceiicmmyeckaa BOJIHA NPOLO/bHAA; P-Bo/IHA: celicMMYecKas BOJIHA, 32 PPOHTOM KOTOpoin KonebaHus
4acTuL, NPOUCXOAAT B HANPaBAEHUN ee PAcnpPOCTPAHEHMA.

3.35. Ceilcmnyeckan BOJIHA MonepeyHas; S-BOJIHA: CeCMMYecKas BOJIHA, 3a GPOHTOM KOTOpOW KosebaHuA
4acTuL, NPOUCXOAAT B HanpaB/ieHWUN, NepneHaUKyAAPHOM HanpasBaeHUIO ee PacnpoCTPaHEeHUA.

3.36. Celcmunyeckan BosiHa Penes; R-BonHa: WMHTepdepeHUMOHHAas BOJIHA, PAcnpOCTPaHAOLWANACA BAO/b
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cBOOOAHON MOBEPXHOCTU TPYyHTa, MONAPWM30BaHHAA B BEPTUKA/IbHOW MJIOCKOCTM; BO3HWKAET MNPU OTPaKeHUU
rNyBUHHBIX BOJIH OT AHEBHOM NOBEPXHOCTU FPyHTA (aHa/IOrMYHO BOJIHAM Ha BOZAE), MPY 3TOM 3/1EMEHTAapPHAsA YacTmua
rpPyHTa COBepLUaeT KPYroBble ABUXKEHUA.

3.37. Ceiicmmyeckas BonHa JlaBa; L-BosiHA: nonepeyHas MOBEPXHOCTHAA BOJIHA, NONAPM3OBAHHAA B
ropu3oHTa/IbHOM NIOCKOCTM, BO3HMKAIOLLAA NPU HAa/IMYUM 30HbI MasbIX CKOPOCTEN.

3.38. CelicMMYecKOoe MUKPOPANOHNPOBAHME: KOMMJIEKC CreLManbHblX paboT Mo NPOrHO3MPOBAHUIO BAUAHUA
0cobeHHOCTeN NPMUNOBEPXHOCTHOFO CTPOEHMA, CBOMCTB M COCTOSAHUA NOPOJA, XapaKTepa nx obBogHEHHOCTH, penbeda
Ha NapameTpbl KoNebaHWUIM FPYHTa NAOLLAAKM.

MpumeyaHue. Moa NPUNOBEPXHOCTHOM YACTblo pa3pe3a MOHMMAETCA BEPXHAA TOJWA MOPOJA, CYL,ECTBEHHO
BINAIOLLAA HA NPUpPaALLEHNE NHTEHCUBHOCTU 3eMNeTPACEeHMUA.

3.39. CeliCMMYHOCTb MNOLWAAKM pasmelleHus TpybonpoBoaa: MHTEHCMBHOCTb BO3MOMKHbIX CEMCMUYECKUX
BO34eMCTBMI Ha NAoLWaAKe pasmelleHns Tpybonposoaa, usmepaemas B 6aniax no wrkane MSK-64.

3.40. CeitcmocToMKOCTb TpybonpoBoa: CBOMCTBO TPYOONPOBOAA COXPAHATL MPU 3EMNETPACEHUM CNOCOOHOCTD
BbINOJIHATb 334aHHble GYHKLMM B COOTBETCTBUN C MPOEKTOM.

3.41. Cuctema reoMeTpUUECKM U3MEHAEMASA: CUCTEMA (B CTPOUTENbHON MEXaHMKE), 3IeMeHTbl KOTOPOW MOTyT
nepemeLLaTbCsa Nog AeACTBUEM BHELIHUX cnn 6e3 gedopmaumm (MexaHusm).

3.42. Cuctema MrHOBEHHO M3MeHAeMan: NpeaesibHbl Cy4ah reoMeTpUYeckM HeM3MeHAEeMOMN cuctembl (B
CTPOUTENIbHON MEXaHMKe), AoNyCKatoLLeit BeCKOHEYHO Masible NepemeLLeHns.

3.43. CucTema CTeprKHeBas: Hecyllas KOHCTPYKuusa (B CTPOUTENbHOM MexaHuKe), cocToslaa U3
NPAMOJIMHENHbIX NN KPUBOJIMHENHbIX CTEPXKHEN, COeAMHEHHbIX MeXay coboli B y3nax.

3.44. Cuctema CTaTMYeCKM OMpenenMmasn: FeoMeTpUYecKM HeusMeHAemas cuctema (B CTpOUTENbHOM
MEXaHUWKe), B KOTOPOW A5 onpeaeneHns BCex peakumnii ceasei (YyCUnunii B ONOPHbIX 3aKPENAEHUAX, CTEPHKHAX U T.M.)
[OCTaTOYHO YPaBHEHUI CTaTUKM.

3.45. CucTema CTaTMUYECKM HeonpedennMmas: reoMeTpuyeckM HeusmeHsemasa cuctema (B CTPOUTENbHOWM
MeXaHUKe), B KOTOPOW ANS OnpefieNeHUs BCex peakuumii cBasen (YCUIMiA B ONOPHbIX 3aKPENIeHUsX, CTEPXKHAX M T.M.)
HeobXxo4MMbl MOMMMO YPAaBHEHMUI CTaTUKKU AOMOHUTE/IbHbIE YPAaBHEHWA, XapaKTepuaytowme gepopmaLmm CUCTEMDI.

3.46. CKOpOCTb CEMCMMYECKON BOJIHbI: BE/IMYMHA, PABHAA OTHOLIEHUIO PACCTOAHUA MEXAY ABYMA TOYKaMu
reonornyeckom cpesbl K BpemeHu npobera ceMCMmMYECKOM BONHbI MEXAY 3TUMM TOUKaAMM.

3.47. CoeguHuTenbHan AeTanb: AeTanb uam cbopoyHasa eguHuua TpybonpoBoada WAM TPYyOHOM cUCTEMb,
obecneunBaroLLan U3MEHEHME HaMNpPaBAeHUA, CANAHWE AN AeNeHUe, PaClUMPEHME UN CYXKEHME NOTOKA pabouel
cpeabl (0TBOAbI, TPOMHUKK, Nepexoabl 1 Ap.).

3.48. CocToAHME MUCNbITaHMA: COCTOAHUE TPYHONPOBOAA NOC/E 3aN0JHEHMA BOLOM MAN BO3AYXOM (rasom) nog,
NPo6HbIM AaBAeHMEM NPU UCNbITaHMM TPYBONPOBOAa HA NPOYHOCTb U MNOTHOCTb.

3.49. CocToAHME MOHTaXKHOEe: COCTOoAHWe TpybonpoBoga MoOC/e 3aBepLIEHMA €ero MOHTaXKa, HaJIoXKeHuA
TEnN0BOM 305U, BbINMOJIHEHWA NPeaBapUTE/IbHOM (MOHTaXKHOM) PACTAMKKN, PETYIMPOBKUN BCEX MPYKUHHDBIX Lenei
1 3aBapKM BCEX CTbIKOB, MPY 3TOM TeMMepaTypHbIi Nnepenag, v NpoAyKT B Tpybax OTCYTCTBYIOT.

3.50. CoctosiHue paboyee: cocTosHMe TpyboNpoBoAa NOC/e NEPBOro Pasorpesa W 3aMoAHEHMA NPOAYKTOM, a
TaKKe NPUNONKEHUA APYTUX HAarPy3oK M BO34eNCTBUI (CHer, obieneHeHMe, BETEP, 0CAAKa ONop U T.4.).

3.51. CoctosiHMe xonoaHoe (Hepabouee): cOCTOAHME, B KOTOpOe nepexoamuT Tpybonpososg w3 paboyero
COCTOAHUSA MOC/ae NepBOro OXNaxKAeHus (MK Harpesa - 41A HU3KoTemnepaTypHbIX TPY6oNpoBOAOB) 40 MOHTAXKHOM
TEMMepaTypbl U CHATUA AaBAEHMUA.

3.52. CnekTp KO3pPUUMEHTOB AMHAMWYHOCTU: OGe3pasmMepHbIA CMEKTP, MOJIYYEHHbIA AENeHMEM 3HAYEeHUM
CMeKTpa OTBETA Ha MaKCMMasIbHOE YCKOPEHMUE FPyHTa.

3.53. CnekTp oTBETA: COBOKYMHOCTb abCOMOTHbIX 3HAYEHNIA MAKCUMAJIbHbIX OTBETHbLIX YCKOPEHUI NNMHENHOTO
ocUMANATOPaA NPU 33aJaHHOM aKceseporpammoint BO3AENCTBUM C y4eTOM COBCTBEHHOM 4acToTbl M NapameTpa
aemndunposaHma ocunanaTopa.

3.54. CneKTp oTBETa NO3TaXHbll: COBOKYNHOCTb abCO/OTHbLIX 3HAYEHMN MAKCMMasIbHbIX OTBETHbIX YCKOPEHUI
JIMHENHOTO OCUMANATOPA NPU 33a4aHHOM NO3TAaXKHOM aKceneporpammon BO34eNCTBUMN.

3.55. CtepykeHb: TeNo (B CTPOUTENIbHOW MEXaHWUKE), AJ/IMHA KOTOPOro BO MHOIO pa3 NPeBOCXOANT XapaKTepHble
pa3mepbl ero NoONepeyYHoOro ce4YeHus, NP STOM OCb CTEPXKHA MOXKET BbITb NPAMOSMHENHON UAN KPUBOJIMHEAHOMN.

3.56. TemnepaTypa pacyeTHaa: TemnepaTypa MaTepuana AeTasan, MNo KOTOPOW BblOUPAOT BEAUYUHY
OOMNYyCKAaeMOoro HanpsXeHUsa Npu pacyeTe TOJIMUHbI CTEHKM U BbIYUCAIOT TEMNEPATYPHbI Nepenaz npu pacyeTte Ha
NpPOYHOCTb Tpybonposoaa.

3.57. ToNWwmHa CTEHKM HOMWMHANbHAA: TOJILLMHA CTEHKM TPyObl UAM COEAUHUTENLHOW AEeTanu, yKasaHHas B
CTaHAAPTAX UAN TEXHUYECKMX YCNOBUAX.

3.58. YcTonumnBoCTb TpybonpoBoaa: CBOMCTBO KOHCTPYKLMM TpybonpoBoaa noaneprmMBaTb NepBOHaYa bHyHO
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bopmy ocu nnm popmy ero NonepeyHoro cevYeHus.

3.59. ®a3oBaa rpynna KpenieHui: rpynna KpenaeHui, KoTopas Mpu CencmMuMyYeckOM BO3LENCTBMM Bceraa
CMeLLaeTcA CMHXPOHHO. Hanpumep, Bce onopbl TpybonpoBoAaa, yCTaHOBEHHbIE HA O4HOM 3TaKe 34aHUA, CMeLLaloTCA
CUHXPOHHO OTHOCMTE/IbHO OMOp, YCTAHOB/IEHHbIX HA 3eme. Bce KpenaeHus, NpUcoeanHEHHbIE K O4HOMY U TOMY e
060pYA0BaHNIO, TaK }Ke, KaK U NepBble, CMELLAKTCA CUHXPOHHO, T.e. NpeAcTaBAAloT coboi gasosyto rpynny onop.

3.60. 3Tan pacyeTa: yCIOBHOE COYeTaHME HAarpy30K 1 BO34,eNCTBUIA, 0CODEHHOCTEN pacyeTHOM cxeMbl U GU3MKO-
MeXaHMYEeCKMUX XapaKTepUCTUK MaATepuanoB, COOTBETCTBYHOLLEE ONpeAeNeHHOMY COCTOAHUIO Tpybonposoaa
(pabouyemy, x0no04HOMY, COCTOAHWMIO WCMbITAHUA M T.4.) M WUCMONb3yeMoe MNpu onpesesieHnn HanpsKeHHo-
nedbopmmMpoBaHHOIO cocToAHMA Tpybonposoaa.

3.61. CtaHgapTHoe pasmepHoe oTHoleHWe SDR: H6e3pasmepHas Be/IMYMHA, YUCAEHHO paBHas OTHOLUEHUIO
HOMMHA/IbHOTO HapyXHOro AMameTpa TpyObl K HOMMHAIbHOM TO/ILLMHE CTEHKM.

4. O603HaYeHUA 1 CoKpaLLeHua

B HacToALLeM AOKYMEHTe NPUMEHEHbI cneaytolme 0603HaYeHMA N COKpaLLleHUA:

MK?3 - meToq, KOHEYHbIX 3/IEMEHTOB;

HAC - HanpaxeHHO-AePpOPMUPOBAHHOE COCTOAHUE;

MNAH - nocToAHHbIE U ANNTENbHbIE BPEMEHHbIE HAarpPy3Ku;

MNAKOH - nocTosiHHbIE, ANIUTENbHbIE BPEMEHHbIE, KPaTKOBPEMEHHbIE M 0CObble Harpy3Ku;

CHwuI - cTponTenbHble HOPMbI U MPaBUAA;

MY - neHononnypeTaH;

Ahrgarlx - MaKCMMa/ibHOE FOPU30HTa/IbHOE YCKOPEHME NpU 3emMaeTpACeHMN Ha cBOOOAHOM NOBEPXHOCTM FPYHTa,
m/c2;

'Ah - YKpennawuwaa naowaab Haknagku, mMm2;

Ab - yKpennawouwaa njiowanb oTBETBAEHUA, MM2;

Aj,k - MaKCMManbHble pacyeTHble ycKopeHua ana k- dopmbl KonebaHuii Tpybonposoaa Npu Bo34encTsum
soonb j={X, Y, Z}, m/c2;

Aj, yun - YCKOPEHWe HY/IeBOro nepmoaa no HanpasneHuno j ={X, Y, Z}, m/c2;

max
Aj - MaKCMManbHOE 3HAaYEeHMe YCKOPEHMA CNeKTpa oTBeTa, M/c2;

aj (Tk) - CMEeKTp oTBeTa (MO3TaXKHbI CNEKTP OTBETa) NPM Bo3aencTBnN B HanpasneHun j = {X, Y, Z}, m/c2;

bn - WWMPWHA HaKNaaKu, Mmm;
C - CcyMMapHan NpnbaBKa K TO/LLNHE CTEHKUN, MM;

Crp - cuensieHune rpyHTa, H/mm2;
C, - CyMMapHasn npubaBKa K TO/LWMHE CTEHKM OTBETB/IEHMA TPOMHMKA (Bpe3Kn), Mm;

Ci - npubasKa 4nn KOMMEHCALMM MUHYCOBOTO AOMYCKA M YTOHEHUA CTEHKM MPW TEXHONOTUYECKMX OnepaLysix,
MM;

C; - npubasKa 4nm KOMMEHCALMM KOPPO3UM 1 IPO3UM, MM;

D, . HapYKHbIV gruameTp Tpybbl Man getanun Tpybonposoga, Mm;

D - BHYTPEHHUI AnameTp Tpybbl uan aetann Tpybonposoaa, Mm;
DN - HOMWHaNbHbIV AnameTp (YCNOBHbIM NPOXOA), MM;

Dy - HaPYKHbIA AMAaMETP KOXKyXa M301AUMKN (MPU OTCYTCTBUM KOXKYXA - HAPYKHbIM AMamMeTp M30aALUU, NpK

OTCYTCTBUU U30A1ALMUN Dk = Da ), MM;

max
hor - MaKCMMaJZIbHOE rOPU30OHTA/IbHOE NepemMeLlleHne rpyHTa npu 3eMneTpaceHnn, Mm,;

d, HaPYKHbIV AMAaMETP OTBETBAEHWUA TPOWHUKA UAN AMAMETP LLEHTPANbHOMO OTBEPCTMA B 3arNyLIKE, MM;
d - BHYTPEHHWIA AnameTp OTBETB/IEHNA TPOMHMKA (BPe3KK), MMm;

d

E - moAy/b ynpyroctu maTtepuana Tpybbl Npu pacyeTHon Temnepatype, MMa;

eq - 9KBMBANEHTHbIN AMaMeTp OTBEPCTUA B AE€Ta/IN C BbITAHYTON FOPJIOBUHOMN, MM;
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MM;

Ezo - MOAyNb ynpyroctu maTepuana npu 20 °C, MMa;
F - nnowaab nonepeyHoro cevyeHmsa, Mm2;

i -i-A4acToTa cobcTBEHHbIX KONebaHuii Tpybonposoaa, Ny,
ip - i-A4acTOTa BO3MYLLAlOLLEN Harpy3Kku, 'u;

k - TEXHWYecKan YacToTa k-1 popmbl KonebaHui, I'y;

yan - 3HaY€HME YacToTbl, COOTBETCTBYIOLLEE "YCKOPEHUIO HYyNeBoro nepmuoaa” Ha cnekTpe, u;
H - napameTp, XxapaKTepusyloLmMii KOHLEHTPaLLMIO HAaNps»KeHNn 3rnba B TPOMHMKE;

hb , hbl - pac4yeTHble 3Ha4YeHWNA BbICOTbl COOTBETCTBEHHO BHELUHEN U BHyTDEHHeVI 4acCTu OTBETB/1IEHUA TpOVIHMKa,

| - mOmeHT MHEPUUN nNonepeyHOoro cevyeHunsa, Mmm4;

Ib - MOMEHT MHEepLMKN NONEepeyvHOoro ce4yeHmsa WTyuepa, mm4;

pb - NONSAAPHbIA MOMEHT MHEPLIMMU MOMNEPEYHOro CeYEHUS WTyLepa, Mma;

Isite - pacyeTHas CeMCMUYHOCTb MJ/IOLWAAKN PACcno/ioXKeHns Tpybonposoaa, 6annbl;

ly - KoapPULMEHT MHTEHCMDUKALMM HANPAKEHWIT OT U3rMba NonepeK NAOCKOCTM TPOMHUKA UAM OTBOAS;

li - - KO3dPULMEHT MHTEHCUPUKALMM HANPSXKEHWI OT U3rMBa B NNOCKOCTM TPOWMHMKA MM OTBOAA;

la - K03OOUUMEHT MHTEHCUPUKALNM HANPAXKEHWUI OT PACTANKEHUA-CKATUA;

I - K03OOUUMEHT MHTEHCUPUKALNM HANPANKEHWUI OT KpydYeHus;

~

i - KOAPOUUMNEHT MHTEHCMPUKALIMM HANPSAXKEHUI B OTBOAAX;

I - KO3hDMLMEHT, y4MTbIBAOLWMI AOMNYCKaeMble Heynpyrie gedbopmaunuy;

~ X

p - KO3OOUUMEHT Neperpyskn, NPMHMMaeMblit cornacHo 8.1.15;
p - KO3DULMEHT rMOKOCTU OTBOAOB;

V - KO3QPULMEHT BEPTUKANBHOTO CEMCMUYECKOTO YCKOPEHUS;

AN XX

y - KO3QPULMEHT, 3aBMUCALLMI OT OTHOCUTENLHOTO AeMNPUPOBAHMA B KOHCTPYKLMM 4 ;
L - anvHa Tpybbl, NposieTa UaM AeTanm Tpybonposoaa, Mm;

Mo - pacyeTHbIN U3rMbatoLWmMii MOMEHT, AENCTBYIOLLMIM NONEPEK NIOCKOCTU TPOMHUKA UK 0TBoAa, H-mm;
Mi - pacyeTHbIM U3rMbaloLWNIA MOMEHT, AENCTBYIOLLNM B MIOCKOCTM TPOMHMKA UK oTBOAA, H-MmMm;

Mt - PaCYETHbIN KPYTALLNIA MOMEHT, H-MMm;

M - noroHHaa macca Tpybonposoaa, Kr/m;

m, - 0bL1as macca CTPOUTENIbHOM KOHCTPYKLUNM C PyHAAMEHTOM, Ha KOTOPOW pacnosioxKeH TpybonpoBoa, Kr;

M - 56wan macca Tpy6onposoaa, Kr;

n, . v .
y - KO3pPULMEHT 3anaca yCTOMYMBOCTH;

N - pacyeTHOe oceBoe ycuaue, H;

Nc - pacyeTHOE YNCNO MONHbIX LUKNOB HarpyKeHus;
n - yucno obopoTos Bana, 06/MuH;
p - pacyeTHOe BHYTpeHHee M36bITouHOoE gaBneHne, MMMa;

pp , PN - cooTBeTcTBEHHO paboyee n ycnosHoe aasneHune, MMa;
[p] - monyctumoe paboyee N3bbITOYHOE BHYTPEHHEE NN HAPYXKHOEe AaBaeHne, MMMa;

Pucn - npo6Hoe ganenue npu ucnvitanmsx, MMa;
[ p]m - AonyctMmoe u3bbITouHOe AasieHue Npu ucnbitaHuax, Mrla;
Qo , Qi - nonepeyHble ycuaua, AencTeylowme B ABYX B3aUMHO NepneHaAnKyAApHbIX NA0CKOCTAX, H;

O:p - pacueTHbIl NoroHHbIN Bec Tpy6ONPOBOAaA C NPOSYKTOM U M3onaumei, H/mm;
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R - pagunyc KpMBU3HbI OCEBOI IMHUM OTBOAA, MM;
I - paAnyc CKPYrAeHMA ropIOBUHbI LUTAMMNOBAHHOIO (LUTaMNOCBapHOro) TPOMHUKA, MM;
S - HOMUHa/IbHAA TOILLMHA CTEHKN TPYObI MM GACOHHON AeTann, Mm;

Sb - HOMWHaNbHAA TONIWMHA CTEHKN OTBETB/N1IEHUA TpOl\;IHMKa, MM;

SOb - pac4yeTHaA ToO/NIWNHA CTEHKKN OTBETB/IEHUA TpOVIHMKa npun gDy = 1, MM,

SR B SRO , SR]'[ , SR3 , SRM - PaCyeTHblE TO/ILLNHbI CTEHOK TDYG n coeanHNUTENbHbIX ,u,eTaneﬁ, MM;
Se - 9KBMBaJZIeHTHaA TO/IlLMUHA CTEHKHN MaI'VICTpa}'IVI TpOl‘/‘IHVIKa, MM;
At - pacyeTHbIli TemnepaTypHbIi nepenag, creHok Tpy6onposoaa, °C;
t - pacyeTHasa TemnepaTypa NpoayKTa, °C;
L, - monTamHas (HayanbHana) Temnepatypa, °C;
T - ki 6 6aHuit Tpy6 -
k 1 nepuopg cobcTBeHHbIX KonebaHui Tpybonposoaa, c;
tnp - NpeAenbHoe CONPOTUBNEHWNE TPYHTa cABUrY (NpeaenbHas cuna TpeHus), H/mm;
VP , VS , VR - CKOPOCTb pacnpocCTpaHeEHNA NPOAOIbHbIX BOJIH, COBUTOBbLIX BOJIH U BOJTH Penes COOTBETCTBEHHO,
m/c;

Vinax - MakcumanbHas CKOPOCTb rPyHTa Npu 3eMNeTPACEHNN, M/C;

W - MOMEHT COMNPOTUBAEHMSA NMOMNEPEYHOro ceveHms npu nsrnbe, mm3;
Z - rny6bunHa 3a10KeHNA OT NOBEPXHOCTM 3eMAN 0 OCU TPybbl, MM;

O . KoapduuMeHT AMHeHoro paclumpenus, 1/°C;

ﬂ(Tk ) - cnekTp oTBeTa (Ko3dPUUNEHT AUHAMUYHOCTK);
€5t - OTHOCMTenbHaa nnactTMyeckaa aedopmauua B MOMEHT NOTepM YCTOMUYMBOCTM NPU  PacyETHOW
Temnepatype t °C, %;

& _ oTHOCUTENbHOE aemndrpoBaHne B 01X OT KPUTUYECKOTO;

Vip - 06bemHbIl Bec rpyHTa, H/MMm3;

Vi - KO3DPULMEHT HaJEKHOCTM ANA HArPy30K UM BO34ENCTBUN i-To TUNa;

Ao-e,i - pa3max 3KBMBAJIEHTHbIX HAMPAXKEHWUI ANs i-ro TMNa uukna, MMa;

V' - KoapduuMeHT OTHOCUTENbHOI nonepeyHoii gepopmaumm (MyaccoHa);

A - 6e3pasmepHbIii NapaMeTp, XapakTepmsyoLmii TM6KOCTb 0TBOAA NPU AENCTBUM U3rMBAIOLLLETO MOMEHTA;

AP , ls , /1R - ANINHA NPOAO/IbHbIX BOJIH, CABUIOBbIX BOJIH U BOJIH Peniea COOTBETCTBEHHO, MM;

Oyt - MMHMManbHOE 3HaveHue BpeMEHHOIro conpoTneBaeHUA (npe,u,ena I'IpOLIHOCTM) npu pactaXedun npu

pacyeTHoM Temnepatype t °C, MMa;
o, c/t

B

- MMHMMa/IbHOE 3HayeHMe BPEMEHHOro COMPOTMBAEHUA (Mpedena NPOYHOCTM) NPU CHATUM MpU
pacyeTHoM Temnepatype t °C, MIMa;

Opit - MMHMManbHOE 3HaYeHne Npeaena TeKyYecTy Npu pacyeTHol TemnepaType t °C, MMa;

00,2/t - MUHUMaNbHOE 3HaYeHWe YCNOBHOrO Npejena TeKyyecTu (HanpsKeHue, npyu KOTOPOM OCTaTO4YHOe
yanuHeHue coctasasnet 0,2%) npu pacyeTHol Temnepatype t °C, MMa;

Oo,2c/t - yCNOBHbIV NPeAen TEKy4YecT! NPy CKaTUM NPK pacyeTHoli Temnepatype t °C, MMa;

Ol0/t - MMHUMaNbHOE 3HaYeHWe YCNOBHOTO Mpeaena TeKyyecT (HanpsxeHue, NpuU KOTOPOM OCTaTOYHOE
yonuHeHue coctasnsaeT 1,0%) npu pacyeTHol Temnepatype t °C, MMa;

5
0,105/t - YCNOBHbIN Npeaen AAUTeNbHOM NPOYHOCTU Ha pecypc 2-10° 4 npu pacyeTtHoi Temnepatype t °C,
MMa;

0112105/t - YCNOBHbIA MpeAen MON3yYecTU Npu pacTAXeHWUW, obycnosnusaolmii gedopmauuio 1% 3a
5
2-10° yacos npu pacyeTHon Temneparype t °C, MMa;

O - KonbLesBoe MeMbpaHHOE HanpPAXKEeHWe OT BHYTPeHHero aasneHns, MMa;
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Oae, Oaei - aMnANTYAbl 3KBMBANEHTHOTO HaNpPAXeHMA NOIHOTO LMKAA i-T0 pexuma HarpyxeHusa, Ma;
O} - Konbuesoe nsrmbHoe HanpsaxeHue, MMa;

Oy - cymMma Ko/bLLeBOrO U3rMBHOTO 1 OKPY}KHOTO HanpsaskeHusa, MMa;

O¢ - 3KBMBaNEHTHOE HanpaxxeHue, Mla;

O, - cymmapHOe cpefHee 0CeBOe HamnpsKeHWe OT BHYTPEHHEro AaBNAeHMA, 0CeBOMN CUbl U U3rnbatoLero
momeHTa, MMa;

O} - pagmnanbHoe HanpsAXeHWe OT BHyTpeHHero aasnenuna, MMa;
O,m - oceBoe U3rMbHOe HanmpaXKeHMe OT BHELLHUX Harpy3okK, MMa;

O N - MembpaHHOe HanpsaXeHue OT BHELIHMX Harpy3ok, MMa;
[G] , [0-]20 - AONyCKaemble HanpaXeHusa npu pacyeTHon Temnepatype u npu 20 °C (cm. 5.3.1), MMa;
[U]mn - AOMNyCKaemble HanpAXeHUs Npu ncnoitaHmax (cm. 11.1.3), MNa;

[Ga] - AoNycKaemas aMnNanTy4a 3HaKonepemMeHHbIX HanpAXKeHNN NpU LMKANYEeCcKMX Bosgenctemnax, MMa;
O, - ponyckaemas amnanTyaa Bubpaumm, MKm;

[G]b - AoNycKaemoe HanpsaXKeHue Npu pacyeTHol TemnepaType OTBETBAEHMA TPOMHMKA UK Bpe3Kn, MIMa;

T - KkacaTesibHOe HanpseHue oT Kpyyenua, MMa;
Tt - npepen TeKy4yecTu Npu YUCTOM CABUIe NPU pacyeTHoMN Temnepatype, MMa;

Ts - npeaen NPoYHOCTM NPU YUCTOM CABUrE NPM pacyeTHol Temnepatype, MIMa;
H KO3)ODMUMNEHT TPEHMUSA;

?y - K03dPUUMEHT NPOYHOCTU NPOAONLHOFO CBAPHOTO WBA NpW pacTaxKeHmun. Cm. 5.4.1;
Puw - kKO3pPUUMEHT NPOYHOCTM NONEPEYHOrO CBAPHOTO LIBA NPU pacTAXeHnn. Cm. 5.4.1;
Pow - KO3PPULMEHT NPOYHOCTM MONEPEYHOTO CBAPHOTO WBa Npu u3rnbe. Cm. 5.4.7;

DL - k03P PUUMEHT NPOYHOCTM IN1EMEHTA C YII0BbIM CBaPHbIM LWBOM. CM. 5.4.8;

®1p - yron BHyTPEHHErO TPEHUA FPYHTa, Paj;

Py - KoaddMUMEHT NPOUHOCTM 31eMeHTa, 0cnabIeHHOro OTBepCTUEM;
Z - Ko3bPULMEHT ycpeAHEHNA KOMMEHCALMOHHBIX HaMPAKEHUI;

o - K03pMUMEHT penakcaumm KOMNEHCAUMOHHDBIX HAaNPAXKEHNN;
w a, _ .
, “p - napameTp BHYTpeHHero AaBaeHus;

@y - kpyrosas YactoTa k-i Gopmbl cOBCTBEHHbIX KoNebaHwit, paa/c.
5. Obuwme nonoxKeHms

5.1. Knaccndumkaums TpybonposoaoBs

5.1.1. Ana Bbibopa MeTOAMKM MOBEPOYHOrO pacyeTa caepyeT pasanyatb TPWU Kateropuum TpybonpoBosos B
3aBUCMMOCTM OT pacyeTHOM TemnepaTypbl t: HU3KOTemnepaTypHble (KpMOreHHble), BblCOKOTEMMNEpPaTypHble U
cpefHeTemnepaTypHble.

K HM3KOTEMMNEpPATYpHbIM (KPMOFeHHbIM) cieayeT oTHOCUTL TpybonpoBoabl ¢ paboyelt TemnepaTypon OT MUHYC
269 °C po muHyc 70 °C.

K BbicOKOTEMMEPaTYpPHbIM C/iefyeT OTHOCUTb TpybonpoBoAb!:

- U3 YINepoancToi U HU3KOJIErMPOBaAHHOM CTan NpuU pacyeTHon Temnepartype t >= 370 °C;

- U3 IeFTMPOBAHHON N ayCTEHUTHOM CTaM NPU pacyeTHOM TemnepaTtype t >= 450 °C;

- U3 aZIlOMUHUA M €ro CNAaBoB Npu pacyeTHoM TemnepaTtype t >= 150 °C;

- U3 MEAM 1 ee CMNABOB NpU pacyeTHoM TemnepaTtype t >= 250 °C;

- U3 TUTAHa M ero CNiaBoB NpW pacyeTHOM TemnepaType t >= 300 °C.

K cpegHeTemnepaTypHbIM cieayeT OTHOCUTL TPYOOoNpoBOAbl, pacyeTHaa TemnepaTypa KOTOPbIX He NpPeBbIWaeT
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YKa3aHHbIX Bbllle NpesenoB 410 BbICOKOTEMMNepaTypHbIX TpybonpoBoaos 1 npu 3Tom Bbiwe MuHyc 70 °C.

Mpu pacyeTe xonogHoro (Hepaboyero) cOCTOAHMA W COCTOAHMA WCMbITaHMIA TpybonpoBog, Bceraa
paccMmaTpuBaeTCs Kak cpeaHeTemMnepaTypHbIi.

5.1.2. OnAa BbibOpa MEeTOAMKM NOBEPOYHOro pacyeta ciedyeT pasnyaTtbh TPWU KaTeropuum Tpybonposoaos B
3aBMCUMOCTM OT PacYeTHOro AaBNEHNA p:

- C HapY»XHbIM U36bITOUYHbIM AaBneHnem 0,1 MMMa < p < 0 MMa (BakyyMHble);

- C BHYTPEHHUM M36bITOYHbIM faBneHmem 0 MIMa <= p <= 10 MMMa;

- C BbICOKMM BHYTPEHHUM M36bITOYHbIM gasneHnem p > 10 MMa.

5.1.3. Ecnv oAMH M TOT e TpybonpoBoa MOXKeT paboTaTb B pa3/IMYHbIX PerMMax (C pa3nnyHon TemnepaTypon
t n gaBneHWem p), TO NMOBEPOYHbLIVA PacYyeT AO/MKEH MPOBOAUTLCA OTAENbHO AR KaXKAO0ro peXmma, U npoBepKa
NPOYHOCTM A0/I3KHA ObITb BbINOJHEHA 418 BCEX PEXMMOB paboTbl.

5.2. OCHOBHbIe NON0XEHMA NO PacyeTy Ha NPOYHOCTb U BUBpaL o

5.2.1. 33 nNpaBuAbHOCTb MPMMEHEHMA HACTOALWLEro CTaHAApTa HeceT OTBETCTBEHHOCTb NpeanpuATUE Uau
OpraHusaLma, BbINOAHABLUME pacyerT.

5.2.2. MaTepuanbl ana TpybonpoBoAoB BbIOMPAIOT C y4ETOM M3MEHEHUSA GU3MKO-MEXaHUYECKUX CBOWMCTB B
YCNOBMAX 3KCNIyaTaLMm (pacyeTHas TemnepaTypa, paboyas cpega U T.4.).

5.2.3. PacuyeT Ha NpoYHOCTb Tpy6onpoBOoA0B NPW NPOEKTUPOBAHUN BbINOHAIOT B ABA 3Tana:

- onpefeneHue TONWMH CTEHOK Tpyb U AeTanel cornacHo pasgeny 7;

- MOBEPOYHbIA pacyeT Ha MPOYHOCTb M YCTOMUYMBOCTb TpybonpoBoaa cornacHo pasgenam 8 - 16 ¢ yyetom
Harpy3oK 1 BO34eNCTBUIA, BO3HUKAIOLLMX NPU CTPOUTENBbCTBE, UCMbITAHUAX M SKCMTyaTauum, onpeaenaemblX COrnacHo
pasgeny 6.

5.2.4. Llenn noBepo4HOro pacyera:

- OLeHKa CTaTUYECKOM NPOYHOCTU M MaZIoLMKNOBOM ycTanocTn Tpybonposoaa (pasaens 8 - 14);

- OLLEHKa NpofoabHOM (0bLLelt) yCTOMYMBOCTU U MECTHOM YCTOMUYMBOCTUN CTEHOK TPybonpoBsoaa (pasgen 15);

- OLEHKA NPOYHOCTU OT CEeMCMMUYECKMX BO3LENCTBUIN ANsA TPyOONpPOBOAOB, PACMO/IOKEHHbIX Ha NIOLWaAKaX C
cercmmuHocTbio 7, 8 1 9 bannos no wkane MSK-64 (pasaen 16);

- oLLeHKa paboTocrnocobHocTU KomneHcaTopos (cm. 8.5.8);

- OLEHKa HarpysokK, AeMCTBYIOWMX CO CTOPOHbI TPyO6OMNpoBoAa Ha ONopbl, KOHCTPYKLMM U NPUCOEANHEHHOE
obopyaoBaHue (cm. 8.4 1 5.2.7);

- OLeHKa NepemelLeHKnit Touek Tpybonposoaa (cm. 5.2.5).

5.2.5. lonyckaemble nepemelleHma TpybonpoBoga (Npormb, casur, CMeLLLeHMe U T.M.) onpeaenstoT UCXoaa us
cnepyowmx NPUHLMNOB:

- KOHCTPYKTUBHbIe - obecneyeHne HeobXOAUMBbIX YK/IOHOB, OTCYTCTBME 0obpaTHOro yKioHa M "KapmaHos",
cobnoaeHne HeobxoAMMbIX 3330p0B MeXAy TpybonpoBoaom M Npoumm obopyaoBaHnem, cobatoseHne besonacHoro
paccTosaHMA 40 KpasA onop (NpegoTspalleHne nageHumsa Tpybonposoaa c onop) U T.4.;

- 3KCNAyaTaUMOHHble - obecrnevyeHne YCNOBUI HOPMasbHOW 3KCnayaTauum Tpybonposoga U obopynoBaHMs,
[0CTYyNa K apmMaType, KOHTPOJIbHO-U3MeEpPUTEIbHbIM NPUbopam;

- acTeTUYECKMe - obecneyeHne 61aronpUATHOrO BNeYaT/IeHMA OT BHELWHEro Buga Tpybonposoaa, ycTpaHeHne
OLLYLLLEHMA ONACHOCTM (Hanpumep, B cayvae YpesmepHo 60blnx Npornbos).

5.2.6. [Ona npeaBapuTesbHOM PACCTAaHOBKU MPOMENKYTOYHbIX OMOP PEKOMEHAYEeTCA NO0Jb30BaTbCA
MpunoxkeHnem b.

5.2.7. 3HayeHUa A0NyCcKaemblX HarpysoK Ha omnopbl U Ha NpucoeguMHeHHoe K Tpybonposoay obopyaoBaHue
yCTaHaB/IMBaOTCA 3aBOAAMMU-U3TOTOBUTENAMM UM HOPMATUBHOM AOKYMEHTALMEN.

B cnyyae oTcyTCTBMA AaHHbIX PEKOMEHAYETCA:

- HarpysKkM Ha naTpyobKM (LWTyLLEepbl) COCYA0B M annapaToB NPOBEPATb C MOMOLLbIO CNeLMabHbIX MPOrpamMmm m
MeTOA0B pacyeTa, ONMUCAHHbIX B CNPAaBOYHOM U HAayYHO-TEXHUYECKOW NTEPATYPE;

- HarpyskuM Ha naTpybKM BPE3OK B CTEHKY BEPTUKANbHbLIX LMAUHOPUYECKUX pe3epByapoB ans Hedtm w
HedTenpoayKTOB NPOBEPATL C MOMOLLBIO CELMabHbIX NPOrpamMmm U METOL0B PACcYeTa, ONMUCAHHbIX B CMPABOYHON U
HAay4YHO-TEXHUYECKOM NTEpaTypE;

- pacyeT GaHUEBbIX COEAMHEHWN OT BHELWIHMX Harpy3oK NpPoBOAMTb C MOMOLLBIO CreLManbHbiX METOA0B
pacyeTa, ONMCaHHbIX B CMNPABOYHON M Hay4YHO-TEXHUYECKOWN AnTepaTtype. Takke aonyckaeTtca BblbMpatb dnaHLeBble
coeaMHEeHMA No ynpoLLeHHOW MeTOANKe, NpeacTaBieHHoM B MpunoxkeHnn B HacToAwero ctaHgapTa.

5.2.8. AMNAUTYAbI M 4aCTOTbI Ny/bCaLUUiA AaBNeHUs B TPYOONPOBOAE, a TAaKXKE YaCTOTbl COOCTBEHHbIX KONebaHui
onpeaenaT cornacHo pasgeny 17.

5.2.9. Bbibop anemeHTOB PpAaHUEBbIX COeAMHEHUI aAns paboynx ycnoBuit onmcaH B MpunoxkeHnu B.

5.2.10. MeTozbl 3aWwmTbl TPy6ONPOBOAOB OT BUGpaL MM paccmaTtpmeatotca B Mpunoxerum I

5.2.11. PacuyeT Ha3zHaYyeHHOro pecypca TpybonpoBoaa BeaeTcs cornacHo MNpunoxkenuto .
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5.2.12. [onyckaeTca MCNoNb30BaHWE APYrMX PacyeTHbIX METOAMK, npolealnx anpobaunio Ha NpakTuke 1
COOTBETCTBYIOLLMX YCAOBUAM IKCMyaTaLumn, ecim oHM obecneymBatoT 3aMacbl MPOYHOCTU HE HUXKE YCTAHOB/IEHHbIX
HACTOALLMM CTaHAapPTOM. PeleHne 06 3TOM NPUHMMAET Pa3paboTIMK NPOEKTHON AOKYMEHTALMM.

5.3. lonycKkaemble HanpaxXeHua

5.3.1. PacyeTbl Tpyb6 U COeAMHUTENbBHBIX AeTane Ha NPOYHOCTb NPOBOAAT MO HOMMHAbHbIM AOMNYCKAEMbIM

HanpAKeHnAM [G] . HomMHanbHble gonycKaemble HanpaKeHnn [G] onpeaensaoT no popmynam:
- ONA YrNepoAnCTbIX, HU3KOMErMpPOBaHHbIX, GEeppPUTHbIX, ayCTEHUTHO-PEPPUTHBLIX, MAaPTEHCUTHbIX CTanen u
CN/1IaBOB Ha *Ke/ie30HMKeeBON OCHOoBe

—mi Oyt . Gp/t WA O 5 02-105/t . 01/2-105/t .
G - mln ] ’ L] ’ (51)
2,4 15 15 10
- ANA ayCTEHUTHOM XPOMOHUKENEBOW CTaAN, aNtOMUHUA, Mean U UX CMJ1aBOB
— min O, . Oooit WM Oy, O, 05,0 O 00
O|= | ’ ’ ’ . (52)
3,0 15 15 10

Mpu onpegeneHMM [OMYCKAEMbIX HaMPsKEHUM ANA HU3KOo- WM cpegHeTemnepaTypHbix Tpybonposoaos
XapaKTepUCTUKM anuTtenbHoi npouHoct o105y 1 F1j0105/t He Mcnonb3yloTea.

Mpu OTCYTCTBMM AaHHbIX 06 YCNOBHOM npeaene TeKydyecT npu 1%-HOM OCTaToOuHOM yanuHeHun O1oit
NOMyCKaeTca UCNO/b30BaTh 3HaUYeHMe YCI0BHOTO Npeaena TekydecTn npu 0,2%-Hom ocTaTodHOM yanuHeHun o2t ,

npu 3TOM AonyckaeTca KoagduumenT 3anaca no P02/t Bmecto 1,5 npMHUMAaTh paBHbIM 1,3.
JonycKkaemble HanpAXeHUA ANA TUTAHOBbIX CMJIABOB BbIYUCAALOT MO dopmyne

[6]=22L, (5.3)

Bt

roe KoappuumneHT N, NPUHUMALOT:
- AN TUTAHOBOTO /INCTOBOTO MPOKaTa M NPOKaTHbIX Tpy6 Mut = 2,6 ;

- ANA TUTAHOBbLIX MPYTKOB U MOKOBOK nBt = 3’ 0 .
Mpn OTCYTCTBMM AaHHbIX O npegene TeKy4yectn wm ,EI,J'IVITEI'IbHOVI NMPOYHOCTKN AoNyCKaemoe HanpaxeHwe OnAa
ANIOMUHNA, MeAN U UX CM1AaBOB BbIYNCNAKOT NO d)opN\yne

[0]=24, (5.

BN

roe KoappuumnenT n,, NPUHUMALOT:
- NS aNIOMUHUA, Meam n ux cnnasos Nan = 3,5 ;

- ANA aNOMUHNEBBIX INTEMHBIX criaBos M = 7,0
Ecnm gonyckaemoe HanpsaxKeHue ans paboumx ycnosuii onpegeneHo no ¢opmyne (5.4), To ansa Tpybonposoaos
13 atOMUHUA, MeAM 1 UX CTIABOB AOMYCKaeMoe HanpsyKeHWe Npu UCNbITaHWUAX BbIYUCAAIOT Mo popmyne

[0],0 =722 59

BN

roe KoappuumnenT Ny, NPUHUMALOT:
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- ANA aAlOMUHNA, Mean N nx cnaiasoB nsn :1’8 ;

- ANA aNIOMUHUEBDIX JNINTENHbIX CNNaBOB an = 3' 5 .

5.3.2. HopmaTuBHble 3HaYeHun [O'] pekoMeHAyeTCA MPMHUMATL COF1aCHO CMPABOYHOM M HaYYHO-TEXHUYECKOW
nuTepartype.
5.3.3. [na cTanbHbix TpybonpoBoaoB, paboTalowmx B YCNOBMAX MON3YYECTM MPU PasHbIX pPacyeTHbIX

TeMnepaTtypax, 3a AOMNyCKaemoe HanpsAXKeHWe paspeLlaeTcs NPMHMMaTh [G]c , BbluMcaaemoe no hopmyne

o],

[O-]c = 1/m* (5.6)

i Ti [0]1

1 g [O-]i

rae 71, T2, ..., Tn - pAMTENbHOCTL NEPUOAOB 3KCNAYaTaLMK TPy6ONPOBOAa C pacHeTHOM TeMNepaTypoit CTEHKM

COOTBETCTBEHHO t1, t, ) ey t, ,Y;
[0']1’ [0']2 R [O']n - HOMMHa/IbHblE AOMNYCKaeMble HanpAXKeHMsA ANA PacHeTHOro CPOoKa sKCNayaTaummn npu

TemnepaTtypax COOTBETCTBEHHO [ , t, ) ey t, , MMa;

M - MoKasaTe/lb CTEeMeHU B ypaBHEHUAX AJIUTENbHOW NPOYHOCTU CTanu (ANA NerMpoBaHHbIX apOMpPOYHbIX
CTaneit pekomeHayerca NnpuHUMaTb m = 8);

n
o= Z Ti - 06wWMit pacyeTHbI CPOK SKCMNYaTaLMK, Y.
1

Jonyckaemble Hanps)KeHUA NPUHUMAIOT B MHTepBanax Temnepatyp He 6onee 30 °C. Mpu HeobxoaMMOCTH
onpeaeneHna 3KBMBANEHTHbIX AOMYCKAeMbIX HanpAXXeHUW AnAa uHTepBana Temnepatyp 6onee 30 °C cnegyet
MCMNOJIb30BaTb CpefHee 3HaYeHMe NoKasaTensa CTeneHn CorlacHO 3KCNEPUMEHTANbHbIM AaHHbIM C 63301 UCMbITaHWUI

4
He 6onee 0,1 oT pecypca, HO He MeHee 10" 4

5.3.4. [na maTepuanoB U KOHCTPYKLMIA, KOTOpble B HACTOSLLEM CTAHAAPTE He YKasaHbl, MCMoJb3ytoT
CMNpPaBOYHbIE W SKCMEPUMEHTA/IbHbIE JaHHbIE.
5.4. KoaddpnumeHTbl NPOYHOCTM CBAPHbLIX COEAUHEHUN

5.4.1. KoadppuumeHTbl NPOYHOCTU NPoAonbHOro ceapHoro wea Py u nonepeuHoro csapHoro wea Pw npw

ckatum npuHumatot Py 21, Puw 21, a Npu PacTANKEHUN:

- ANA CTaNbHbIX TPybonpoBoaoBs cornacHo 5.4.3 - 5.4.6;

- Ana TpybonpoBoA0B M3 a/lOMUHUA U ero CNAaBoB corsacHo Tabauue 5.3;
- Ana TpybonpoBoAoB M3 MEAN U ee CNNABOB COrnacHo Tabauue 5.4;

- Ana TpybonpoBoAO0B M3 TUTAHa W ero cniaBoB cornacHo Tabanue 5.5;

- AnA BecluoBHbIX TPY6 1 aetaneit Py = 1.
5.4.2. Mpw pacyeTe Ha BHYTPEHHEE AaBAeHue TPpyO U UMAUHAPUYECKUX AeTaNeid He YYMUTbIBAIOT NnonepeyHbii
LLIOB, @ NPM pacyeTe Ha OCEeBOE YCUNE - MPOAO/bHbIN LLOB.

5.4.3. KoadpPpuumeHTbl NPOYHOCTU NMPU PACTAKEHUU @y, Py AN CTbIKOBbIX CBapHbIX COEANHEHWNI CTaNbHbIX

TpybonpoBOoAOB MNPV  PACTAMKEHWW, BbINOJMIHEHHbLIX /IO6bIM  AONYWEHHbIM  cnocobom  (aBTOMaTUYECKOM,
NoslyaBTOMAaTUYECKOW UM PYYHOW AyroBOM CBApKoOiM), 06ecneuymBatoLmMm NoAHbIA NPOBap MO BCEN AMHE CTbIKYEMbIX
3/1IEMEHTOB, NMPU KOHTPOJIe WBa paaunorpaduei v yabTpasByKoM MO BCEMN A/IMHE WBA NPUHMMAIOT No Tabavue 5.1.
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KoaddpunumeHTbl NPOYHOCTN CBAPHbIX LLUBOB
ANs cTanbHbIX TPyH6ONpoBoA0B

Tabnmua 5.1

Cranb 1 cnocob cBapku

?y npwu pacuetHoli TemnepaType

510 °C 1 meHee

530 °C u bonee

Yrnepogmcran, HU3KoierMpoBaHHaA, MapraHLOBUCTasA,
XpOMOMOﬂM6,ﬂ,eHOBaﬂ N ayCTEHUTHAA Npu ntobom cnocobe

CBapKu 1,0 1,0
XpomomonnbaeHoBaHagMeBas U BbICOKOXPOMMUCTARA:
- MPW 3N1EKTPOLLIAKOBOM CBapKe 1,0 1,0
- PW 3/1EKTPOHHO-/TY4EBOWN CBApPKe 1,0 0,9
- NPW Py4YHOM AYroBOM CBAPKE, KOHTAKTHOM CTbIKOBOWM
CBapKe, aBTOMaTMUYECKOM CTbIKOBOW CBapKe nog, Gpatocom 1,0 0,7

Mpumeuanue. Mpu pacueTHol TemnepaType oT 510 °C Ao 530 °C 3HayeHue Koadduumenta Py
onpeaenstoT IMHENHbIM MHTEPNOANPOBAHUEM MEXKAY YKa3aHHbIMU 3HAYEHUAMM.

5.4.4. KoadppUUMEHTbI NPOYHOCTU CTbIKOBOTO cBapHoro coeauHenna Py, Pu, KOHTPONbL KayecTBa KOTOPbIX
paguorpadmen Uan ynbTpasByKOM AOMYCKAeTCA NPOBOAUTb HE MO BCEM AJIMHE KaXKAO0ro LWBa, PeKoMeHAyeTcs
NPUHMMATb COrNacHO 5.4.3, yMHOXKEHHbIMW Ha C/ieAytoLLee 3HaYeHME:

- NpY BbIBOPOYHOM KOHTpOone He meHee 10% ANnnHbI aHHOro wea - 0,8;

- NPU OTCYTCTBMM KOHTPOAA UAN NPU BbIBOPOUYHOM KOHTposie meHee 10% AnvHbI AaHHoro wea - 0,7.

5.4.5. MpU HANUYUU CMeLLLEHUA KPOMOK CBapPHbIX TPY6 KO3pOULMEHTbI NPOYHOCTH cBapHoro coeanHenna Py,

P, onpepenenHble B cooTBeTcTBUM C 5.4.3 1 5.4.4, AOMKHbI BbITb YMEHbLIEHbI NPONOPLMOHANILHO CMELLEHMIO

KpPOMOK. Hanpumep, npu cMeLl,eHMm KpOMOK Ha 15% 3HaueHre KoadPUUMEHTOB A0/1KHO B6bITb YMHOXKeEHO Ha 0,85.

5.4.6. YcuneHMe CBapHOro WBa Npu onpeaenennn kosdduumentos npouHoctn Py, Pu He yuutbisaioT.

5.4.7. KoaddPULMEHT NPOYHOCTM NOMEPEYHOro CBApHOrO CTbIKA CTasbHbIX TPY6 U aeTaneii npu usrnbe Pow
onpeaenstoT B cooTBeTcTBMU € 5.4.3 - 5.4.6, HO He Bosiee 3HAYeHUI, NPUBEAEHHbIX B Tabanue 5.2.
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KoadpdmumeHTbl NPOYHOCTM NONEPEYHOro CBapHOro LWBa

AN CTaNbHbIX TPYH6ONpOoBOA0B

Tabnuua 5.2

Pow pna Tpyb
Cranb
6ecLOBHbIX 3N1EeKTPOCBapHbIX
AYCTEHUTHAA XPOMOHMKeNeBasa U BbICOKOXPOMUCTAA 0,6 0,7
XpomomonnbaeHoBaHaanesas npu pacyeTHowm
Temnepartype:

-510 °C n meHee 0,9 1,0

-530°Cwu 6onee 0,6 0,7
Yrnepoaucrtasn, MmapraHL,0BUCTas U XxpomomonmbaeHoBsasn 0,9 1,0

NMpumeyanue. Mpu pacueTHoit TemnepaType ot 510 °C go 530 °C koadduument Pow onpesensiot

JIMHEWHOW MHTEpPNoNsaLUEN.

KoadpduumeHT npoyHoctn nonepeyHoro csapHoro ctbika Pow ana Tpy6 M3 anlomMuHMA, meau, TUTaHa M UX

CnnaBoB NPUHUMAKOT PaBHbIM qDW .

5.4.8. Koadduumentsl npouHoctn PL ana yrnosbix v TaBpOBbIX CBAPHbIX COEAMHEHUI CTaNbHbIX AeTanel Ha Bce
BUAbI HAarpPy30K, KPOMe CXKaTus, NPUHUMAIOT B COOTBETCTBUM € 5.4.3 - 5.4.6, HO He bBonee ceayoWwmx 3Ha4YEHUN:

- Npu nonHom KoHTponae 100% anunHbl wea - 0,8;
- NPV BbIBOPOYHOM KOHTPOE U B OTCYTCTBUE KOHTpOAS - 0,6.

[ns TpybonpoBoAoB U3 aNIIOMUHUA, MeAN, TUTaHa M UX CMNABOB - coriacHo Tabamuam 5.3, 5.4 1 5.5.

Tabnnua 5.3
KoaddpmumneHTbl NPOYHOCTH CBAPHbIX LWWBOB
ana TpybonpoBoA0B M3 allOMUHMA U €ro CMJ1aBoB
Koadpdpuument
Bupa, cBapHoOro wsa 1 cnocob ceapku NPOYHOCTUN CBAPHOIO
wea
CTblKOBOI A,BYCTOPOHHUIN, OLAHOCTOPOHHUI C TEXHONOMMYECKOM NOAKNALKOM,
BbINOJIHIEMbIE CBAapKOW B 3aLLMTHOM rase UaM NAa3sMeHHON CBAPKOW; YrioBOM C
ABYCTOPOHHUM CMJIOLWHbBIM NPOBAPOM TaBPOBOr0 COeAMHEHUS, BbINMOIHAEMbI A
CBapPKOM B 3aLLUTHOM rase 0,90
CTbIKOBOM O4HOCTOPOHHW, TaBPOBbIN C OAHOCTOPOHHUM CMIOLIHbIM
NpPOBapoOM, BbINOJIHAEMblE CBAPKOW B 3aLMTHOM rase 0,85
CTbIKOBOM C ABYCTOPOHHUM CM/OLIHbBIM MPOBAPOM, BbINOJHAEMbIA PYYHOM
[AyroBoW CBapKoi 0,80
CTbIKOBOM OAHOCTOPOHHW, TABPOBbIM, BbINO/IHAEMbIE BCEMW COCObamu
CBapKM 0,75
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Tabnuua 5.4

KoadppuumeHTbl NPOYHOCTN CBAPHbIX M NasHbIX WBOB
Ans TpybonpoBoaoB U3 Meau 1 ee CNNaBoB

KoaddpuumeHnt
Bug, cBapHOro WBa naM nasHoro coegMHeHns n cnocob ceapku NPOYHOCTUN CBAPHOrO
WAW NAsHOro Wea

CTbIKOBOM C ABYCTOPOHHUM CM/OLIHbIM MPOBAPOM, CTbIKOBOW C NOABapKOM
KOPHS LWBA, CTbIKOBOM OAHOCTOPOHHMIN C TEXHOIOTMYECKOWN NOAKAAAKON,
BbIMOJIHAEMble aBTOMATUYECKOM AYyroBoi CBapKOM HeNNaBALWMMCA 3/1EKTPO40M B
3aWUTHOM rase 0,92

CTbIKOBOW C 4BYCTOPOHHMM CMJIOLIHBIM NPOBAPOM, CTbIKOBOM C NOABaPKOM
KOPH# LWBA, CTbIKOBOW O4HOCTOPOHHUI C TEXHO/IOTMYECKOM NOSKNALKOM,
BbINOJIHIEMbI€ PYYHOM UM NOSYaBTOMATMYECKON CBAaPKOM OTKPbITOM Ayron
HenaBAWMMCA 3/1EKTPOAOM M/IM aBTOMATUYECKOW CBAapPKOM nod, ¢parocom 0,90

CTbIKOBOM C ABYCTOPOHHUM CMOLIHbBIM MPOBAPOM, BbINMOJHAEMbI PYYHOM
AyroBoW cBapKoi 0,85

CTbIKOBOI OAHOCTOPOHHMIN C TEXHONOTMYECKOMN NOAKNAAKON, BbINOAHAEMbIM
PY4YHOM AYyroBoOM CBapKOW 0,80

lMasaHoe BHaxNecTky 0,85

Tabnuua 5.5
KoaddmumeHTbl NPOYHOCTM CBAPHbIX LWBOB
ana TpybonpoBoaoB 13 TUTAaHa U ero cnaaBos
KoaddumumneHT npoyHOCTM WwBa
JINHA
B 6 Annra KOHTpﬂnMpyeMbIX
WA, CBapHOro Wea u cnocob cBapku
A cBap P KOHTPO/INPYEMbIX .
. LIBOB OT 0bLLEeN
LWBOB OT 0bLLeN o
kbl 100% <*> anuvHel ot 10% go
a ° 50% <*>
CTbIKOBOM C ABYCTOPOHHMM MPOBapPOM aBTOMaTUYECKOM
cBapKol noa gpaocom; aBToMmaTUYecKasa Uan pyyHas cBapKa B
cpefe aproHa Uan reans ¢ A4BYCTOPOHHUM CMAOLIHbIM
nponnasaeHnem 0,95 0,85
CoepguHeHMe BTaBp Npu obecneyeHnmn cnioWHoro
[OBYCTOPOHHEro npoBapa aBTOMaTUYeCKOM UK PYYHOM CBAPKOM
B Cpese aproHa uam renma 0,90 0,80
CoeaunHeHue BTaBp, CNIOLWHOM NpoBap He obecneynBaeTcs 0,80 0,65
CTbIkOBOE COeAnHEHMEe, AOCTYNHOE K CBapKe C 0A4HOM
CTOPOHbI, B 3aWMTHOM cpeae aproHa unum renma n obecrnedyeHune
3aWMTbl C 0B6paTHOM CTOPOHbI 0,70 0,60
<*> 06bEM KOHTPO/IA ONpeaensatoT TEXHUYECKMMN TpeboBaHNSAMU Ha N3rOTOB/IEHME.
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5.4.9. KoadpPpuumMeHT NnpoyYHOCTM CBApPHOrO WBA 415 COeAMHEHWNN CTaJIbHbIX AEeTasiell BHAX/1eCTKY NPUHUMALOT B
cootBeTCcTBUMK € 5.4.3 - 5.4.6, HO He bonee 0,6.

5.5. PacyeTHan, HOMUHa/IbHaA U 0TOpakoBOYHaA TO/ILLMHA CTEHOK 3/IEMEHTOB

5.5.1. PacuyeTHble TO/LLMHbI CTEHOK 3/1eMeHToB TpybonpoBoda onpenenatoT no dopmynam pasgena 7.

5.5.2. HoMWHanbHy0 TONWMHY CTEHKU 3neMeHTa TpybonpoBoaa s cieayeT onpeaensitb C y4eTom nNpubaBku C
no popmyne

S> Sp +C, (5.7)
HO He meHee MUHMMa/IbHOM TONWWNHBI CTEHKW NPU 3KCNAyaTaunn C y4eTom anGaBKM Ha KOPpPOo3uto

S S TG,y (5.8)

- mi

C OKpYyr/ieHMem [0 3HauyeHua 6auKalei 60/blei TONWUHBI CTEHKM NO CTaHAAPTaM U TeXHUYECKUM YCIOBUAM.
[lonyckaeTca oKpyrneHme B CTOPOHY MEHbLUIEN TONLLMHbI CTEHKU, €C/IN PA3HOCTb MEXKAY PacYeTHbIM U BANMNKaULWUM
Mo COpTameHTYy 3HaYeHMAMM He npeBsblwaeT 3%.

MpumeuaHue. MNpn 4OCTaTO4HOM 060CHOBAHMM BTOPOE YC/1I0BME AOMYCKAETCA HE YYUTbIBATD.

3pech:
Sk - pacyeTHas TOJIWMHA CTEHKKU Tpybbl. [na Apyrux getanei Tpybonposoaa NoAcTaBAAKOT 3HaYEHUSA Sro , Sk
, Sr3, Srm cornacHo pasaeny 7;

Smin - MUHUMabHAA TONLWMHA CTEHKM TPY6 W AeTaneit Npu aKCnayaTaumm, NpUHUMaemas no Tabauue 5.6;
C - cymmapHas npmbaBKa K TONLLMHE CTEHKN

C=C +C;; (5.9)

Cl - CymMmma I'IpM6aBOK ana KomneHcauun aonyCcka Ha MUHUMANIbHYHO TONWWMHY CTEHKU 3aroToOBKU Cll n

MaKCMMa/IbHOrO YTOHEHWSA NP TEXHONOMYECKUX onepauumax Ciz
C, =Cy; +Cyy, (5.10)

C2 - an6aBKa Aana KomneHcaunnm Kopposnn n 3po3nun, NnpuHNmaemaa no HopmMam MNPOEKTUPOBAHUA UIN
OTpacneBbiM HOPMATUBHbIM AOKYMEHTAM C Y4ETOM PaCYETHOIO CPOKa 3KCNAyaTauunu,

Ci1 - npubaBka 4ns KOMMEHCALMM LOMYCKA HA MUHUMA/bHYIO TONLMHY CTEHKM 3arOTOBKM, MPUHUMAeMas no
CTaHAAPTaM MAM TEXHUYECKMM YCNoBMAM. ECAM MWMHYCOBbIM AOMYCK Ha TOJNIMHY CTEHKM MO CTaHZApTam wau
TEXHNYECKMM YC/IOBMAM 334a€eTCA B NPOLLEHTAX, TO BbluMCAeHNe NpMbaBKu cieayeT BECTU OT HOMUHANbHOMN TOALMHBI
CTEHKU Tpybbl;

C12 - npm6aBKa AnAa KOoMmneHcaunm MakCMMaJZibHOTo YTOHEHMA NPpU TEXHONNONMYECKUNX onepaunax.
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MuHnmanbHaa TonwmHa Smin CTEHKMU TFJYG
n ,D,ETaI'IEIZ npu akcnayatTauun

Tabnuua 5.6

TO/LMHA, MM

Da , MM
MNokasaTtenb
<=25| <=57 | <=114 | <=219 | <=325 | <=377 | >426
HanmeHbliaa oTbpakoBoYHas 10 15 20 25 3,0 35 4,0

[nA rHyTbIX OTBOA0B, U3roTOBAAEMbIX Ha TpybormbouHom 060pya0BaHUM METOAOM HaMaTbIBaHWA HA CEKTOP:

- Ha BHELHeMn CTOpOHe C12 NPUHUMAIOT MO TEXHNYECKUM YyCN0BUAM Ha Usgenune, a npn otCyTCtBUMN AaHHbLIX B

TEXHUYECKUX YCNOBUAX ONpPeaenAtoT BblpaXKeHNem C12 =S / (1+ 2R/ Da) ;

- Ha HelTpanbHoit ctopote Ci2 = 0 ;
- pacyeT Nno BHyTPEeHHeN CTopoHe 0TBOAa He NPOBOAAT.

Ana wtamnocsapHbIX OTBOA0B, U3rOTOBAAEMBbIX B 3aKPbITbIX WTamMnax, MAM ANa OTBOLOB, M3roTOBAAEMbIX Ha
TaHKaX C Harpeesom ToOKamu BbICOKOM 4acCTOTbl U OCEBbIM noaxatnem:

- Ha BHELLHel CTopoHe Cy npuHumatoT B npegenax ot 0,05s go 0,1s;

- Ha HeNTPaNbHOM CTOPOHEe Cp = 0 ;
- pacyeT no BHYTPEHHEN CTOpOoHe 0TBOAA HE NPOBOAAT.

[1715 OTBOA0B, U3rOTOBASEMbIX Ha POroo6pasHOM cepaeyHuKe, npubaska Ci2 = 0 [N BCEX TPeX CTOPOH 0TBOAa.

[Lnsi CEKTOPHBbIX 0TBOA0B Npubaska Ci2 = 0.

[Nna wramnocBapHbIX OTBOA0B C PACroioXeHUeM ABYX MPOA0/bHbIX CBAPHbIX LWBOB MO BHYTpEHHEﬁ N BHELWHEN

CTOpPOHE OoTBO4A:

- Ha BHYTPEHHEM CTOPOHE Cp, npuHmumatoT B npeaenax ot 0,05s go 0,1s;

- Ha HelTpanbHoit ctopore Ci2 = 0 ;
- pacyeT no BHYyTPEeHHel CTOPOHe 0TBOAA HE NPOBOAAT.

ﬂ,ﬂﬂ LITaMnNoCBapHbIX OTBOAOB C pacnosioXKeHnem nonepeyHoro wea B cepeanHe AZ1IMHbI OTBOAA:

- Ha BHeLUHeWn CToOpoHe Cp, npuHumatoT B npegenax ot 0,05s oo 0,1s;

- Ha HeMTpaNbHOM CTOPOHe Cp = 0 ;
- pacyeT no BHYTPEHHEN CTOPOHE 0TBOAA HE MPOBOAAT.

5.5.3. OT6paKkoBoyHas To/LWMHA CTEHKK [s] aeTaneli TpybonpoBoaa paBHa

[s]=max(s; +C;; Sy )- (5.11)

MpumeyaHua

1. Mpu pacyeTe oTO6PAKOBOYHOM TOJIWMHbBI CTEHKU MArmcTpasbHOMA 4YacTM TPOMHUKOB M BPE3OK BMECTO Sk

CeAyeT NPUHUMATb PACYETHYHO TONLMHY CTEHKM SRM BbIYMCAEHHYHO NpU € = 0 U A =0

2.B Cny4yae, Korga n3BecTtHbl d)aKTM‘-IeCKMG TONLWWHbI CTEHOK MaI'MCTpa/'IbHOI‘a 4acTtun TpOVIHMKa Sf N OTBETBNEHUA

Sbf (I'IpM 3KCI'IJ'IyaTaLI,MM), AOoNyCKaeTcA yTOHHeHHbIVI pacyer OT6paKOBO‘-IHOﬁ TONWMWHLbI, rae SRM BbIHUCNAKOT Npu

(S_C):Sf M (Sb_cb):Sbf .

3. B cnyyae ecnm namepeHmne GakTMYECKOM TO/LLMHBI CTEHKM

St

npoBoAUTCA HE MeHee YeM B YeTblpex TOYKaX

no MNepumMeTpy cedyeHua Tpybbl uaM getanu Tpybonposoga (NpyM 3TOM AO/IKHO MPUHUMATLCA HaMMEHbLUee

Mo/y4YeHHOe 3HauyeHue), gonyckaercs 8 popmyne (5.11) npunumars &1 = 0 .
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6. Harpysku v Bo3gelictaus

6.1. KnaccudpuKaums Harpy3oK 1 Bo34encTeui
6.1.1. PacyeTHble 3HAYEHMA HArpy3oK U BO3AENCTBUIA ONPEeLENatoT YMHOXKEHMEM HOPMATUBHbIX 3HAYEHUI Ha

KoadpduumenTsl HagexHoct 7i. B 0BOCHOBaHHbIX CAyyasx [AONYCKAeTcA MPUHMMaTb ApyrMe 3HauyeHus

K03pdMUMEHTOB HAAEHKHOCTU.
YuntbiBaemble B pacyeTax Ha CTaTUYECKYIO MPOYHOCTb M MaNOLMKIOBYIO YCTaNOCTb Harpy3Kkn 1 Bo3aencTens, a

TaKXe COOTBETCTBYIOLME UM KOIDDULMEHTbI HageHocTH Vi npuBeaeHbl B Tabauue 6.1.

Tabnmua 6.1
Harpysku n Bo3geiictens
HopmaTuBHble HarpysKku 1 BO34enNCcTBuMA Cnocob npoknaaku
B Koaddpuument
Ha4EeXHOCTU
beckaH | KaHane, | Hagzem
Bua Wunop XapaKtepuctmka Vi
anbHaA | nomewe HaA !
HUM
1 CobcTBEHHDIN Bec TpyO,
netanen, apmaTypbl
obycTpoicTs + + + 1,1 (0,95)
2 Bec nsonaummn n GpyteposKu + + + 1,2(0,9)
3 Bec u gasneHue rpyHTa + - - 1,2 (0,8)
4 MapaHTMpOBaHHaA
[TocToAHHbIE npeasapuTesibHaAa pacTtaXKKa u
CMeLLEeHNs KpenaeHnin (Kpome
cmelleHuni ¢ wndppom 10) + + + 1,0
5 Cunbl TpeHUA B onopax
CKOJIbXKEHMA NN NPU
B3aMMOAENCTBUUN C TPYHTOM
(beckaHanbHas NnpoKkaaakKa) + + + 1,0
6 HaTar ynpyrux onop - + + 1,0
7 BHyTpeHHee aaBneHune*;
pacnopHble YyCUAUA 0CEeBbIX
KOMMNEHCaTopoB + + + 1,0
8 Bec TpaHcnopTupyemoro
" + + +
[AuTenbHble BELLECTBA M OT/IOKEHUN 1,0 (0,95)
BPEMEHHbIe N
P 9 TemnepaTtypHblit nepenag™ + + + 1,0
10 CmelleHua KpenaeHui ot
Harpesa NPUCoeanNHEHHOro
obopyaoBaHua unu ot
CeCMNYECKOro BO3AEeNCTBUA + + + 1,0
- - +
KpaTKOBpEMEHH 11 CHeroBas 1,4
ble
12 FononepHasn - - + 1,3
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13 BeTpoBas - - + 1,4

14 Mpw cpabaTtbiBaHUK

npeLoXpPaHUTeIbHOro

KnaraHa - + + 1,4
15 OT noaBMXHOro cocTtaBa + - - Cm. 6.2.12
16 Celicmunyeckune

BO3/JeNCTBUS;

rmapasanNyecKuin yaap;
B3PblBHbIE BO34ENCTBUS;
Ocobble HarpysKu, Bbi3biBaemble
PEe3KMMM HapyLeHNAMMU
TEXHO/I0MMYECKOro npouecca,
BPEMEHHOW HEUCMNPABHOCTbIO
WA NONOMKOM 0bopya0BaHUA + + + 1,0

MpumeyaHua
1. 3HaK "+" 03HaYaeT, YTo AaHHasA HarpysKa Uan BO34ENCTBME YUUTLIBAETCA B pacyeTe Ha NPOYHOCTb, a 3HAK
- He y4MTbIBaETCA.
2. Bo3geicteumA, nomeyeHHble 3HaKoM "*", MoryT 6bITb TaK}Ke OTHECEeHbl K KaTeropmMm KPaTKOBPEMEHHDIX.
Hanpumep, KpaTKOBpeMeHHOE NOoBbILIEHWE TEMNEPATYPHOro Nepenaga Uan KpaTkoBpeMeHHOe MoBbIWEeHNe
OaBneHuA.

3. HarpysKku 1 Bo3aeicTBus MOryT HbiTb OTHECEHbI K KPAaTKOBPEMEHHbIM, €C/TIM OHWU AeNCTBYOT MeHee 14
nogpAaa n s cymme meHee 80 4 B roa.

4. 3HayeHMA KO3IPPULMEHTOB HALEKHOCTU MO HarpysKe, yKasaHHble B CKOOKAX, AONKHbI NPUHUMATLCA B
TEX CNy4anX, Korga yMmeHblUeHWe HarpysKuM yxyalwaeT ycnosus paboTel Tpybonposoaa.

6.1.2. Ons BbicOKOTEMMNEPATYPHbIX TPYOONPOoBOA0B KO3PPULMEHTbI HAAEKHOCTM MO HarpysKe He y4nTbIBaKTCA

(npunumatoT Vi :1).

6.2. HopmaTtuBHble Harpysku

6.2.1. PacyeTHoe BHyTpeHHee M3ObITOYHOE AaB/eHMEe p U Temnepatypy t onpeaensoT B COOTBETCTBUMU C
TEXHONOMMYECKMM PEr1aMeHTOM Ha MPOEKTUPOBAHME.

6.2.2. Mpwn pacyeTe Ha NPOYHOCTb TPYOOMNPOBOAA B PEXMME UCNbITaHWA NPObHOE AaBneHUe Pucn NPUHUMAIOT
paBHbIM HaMMeHbLUEMY U3 AaBNEHUIN UCMbITaHUA 1eMEHTOB CUCTEMbI (annapaT, KOMMNEHCATOP U T.A.) B COOTBETCTBUM
¢ TpeboBaHUAMM K YCTPOMCTBY M 3KcnAyaTaummn Tpybonposogos 1 11.1.1-11.1.2.

6.2.3. PacyeTHOe HapyKHOe AaB/eHMe A4 BaKyyMHbIX Tpybonposoaos NpMHUMAOT ncxonAa ns ocobeHHocTel
TeXHO/I0rMYeCcKoro npotLecca.

6.2.4. HopmaTuBHble Harpysku oT cODOCTBEHHOro Beca AeTasei TpybonposoAa, KOHCTPYKLUMIA 3aBOACKOro
M3roTOB/MIEHMA W W30AAUMU LOJIKHbI ONpenenaTbCil Ha OCHOBAHMW CTaHAAPTOB, MPOEKTHOW AOKYMEHTauuu W
NacnopTHbIX AAaHHbIX MO HOMWHANbHbIM Pa3Mepam; OT Beca APYrux AeTanel - o NPOEKTHbIM pasmepam 1 yaebHOMY
BECYy MaTepmnanos.

6.2.5. HopmaTuBHYIO Harpy3Ky OT KOHAEHCATa M OT/IOXKEHUN OnNpeaenatoT No AaHHbIM OTPAc/ieBOM Hay4HO-
TEXHUYECKOM AOKYMEHTALLUMN.

6.2.6. PacuyeTHbI TemnepaTypHbIA nepenajg, At paBeH pPa3HOCTM MeXKAYy PacyeTHOM Temnepatypon wu
MOHTA)KHOI TemnepaTypon CcTeHoK. Ecnm TpybonpoBoa 3KcnayaTMpyeTca MNpU  Pas/vYHbIX  PeEXUMax, TO
TemnepaTypHbIl Nepenag, BbIMMCNAIOT AN BCEX PEXMMOB paboTbl (cm. 8.2.4).

Kak npaBunio, TemnepaTypHbI Nepenag, BblunMcAoT no popmyne

At=t-1, (6.1)

roe t - pacyeTHas TemnepaTypa, paBHas MaKCMMa/lbHO BO3MOXKHOM TemnepaType cTeHOK Tpybonposoaa B
npouecce aKcnayaTauum cornacHo 6.2.1;

tH - MMHMMa/IbHO BO3MOXXHaA MOHTaXXHaA TemnepaTtypa cornacHo 6.2.7.
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B cnyyae HeobXoA4MMOCTM AONOJHUTENBHO MOXKET ObITb PACCMOTPEH OTPULLATENbHbIA TEMMEPATYPHbIM Nepenas,
no ¢popmyne (6.1), rae npMHUMaLIOT:

t - pacyeTHaa TemnepaTypa, paBHaa MMHMMaIbHO BO3MOXKHOM TemnepaType CTEHOK Tpybonposoaa B npoLecce
aKcnayaTaumm cornacHo 6.2.1;

tH - MaKCMMaNbHO BO3MOXHaA MOHTaXKHasA TemnepaTypa cornacHo 6.2.7.
[na HM3KoTEMNepaTypHbIX TPyOONPOBOAOB pacyeT Ha OTPULLATE/IbHbIA TeMNepaTypHbIN nepenag obAsaTeneH.

6.2.7. MoOHTaxHasa TemnepaTtypa t, onpeaenseTca NPOEKTHOM AOKYMEHTauMelr M paBHa TemnepaTtype
OKPY)KAIOLLEro BO34YyXa B MOMEHT, KOFZa 3aMblKaeTcA NOCAeAHUI CTbIK NPW MOHTaXKe TpybonpoBoaa MU ero cxema
npeBpaLLaeTca B HePa3pe3HyH CTaTUYECKM HeoNpeaeIMMYIO CUCTEMY U ONPeaensatoT B COOTBETCTBMM CO CNPaBOYHOM
N Hay4YHO-TEXHWYECKOM NTEPaTypo.

3nauenme Ly NPUHMMAIOT HE MEHee MWHUMAJIbHOM TeMnepaTypbl OKPYrKaloLLero BO3AyXxa, NpUM KOTOPOM
[OMNYCKaeTCcA NpoBeeHMe MOHTaXKHbIX M CBapOYHbIX paboT. B 3TOM ciyyae B NPOEKTHOM AOKYMEHTALMU AOXKHO ObITb
YKa3aHo, 4To 3aMblKaHWe TpybonpoBoaa He AOXKHO NPOBOAMUTLCA NPU TEMMNEPATYPE OKPYKAOLWEro BO3AyXa HUXKe
NPUHATOro 3HaYeHMUA L, .

6.2.8. HopmaTMBHYIO Harpy3Ky OT Beca rpyHTa qrp , H/MM, Ha eguHuMLy AnnHbl TpybonpoBoaa, yKAaabiBaemoro
B TpaHLWee, onpeaenatoT no popmyne

qrp = yrpZDk' (62)

6.2.9. HopmaTtusHyto cHerosyto Harpysky Ysn, H/mm, Ha eanHuLy 4nmHbl TpoyBONpOBOAa CreayeT onpeaensTs
no popmyne

qsn = O’ 7Sg '10_3 'IUDk’ (6.3)

roe S

COOTBETCTBUM CO CNPABOYHOM U HAYYHO-TEXHUYECKOM NUTEpaTypou;

g - BEC CHEeroBoro MoKpoBa Ha 1 M2 ropu3oHTasbHOW MOBEPXHOCTU TPYHTa, KMa, NpuHMMaemblii B

M. Ko3pdMUMEHT Nnepexoaa OT BECa CHErOBOro MOKPOBA HAa eANHULY NOBEPXHOCTM FPYHTA K CHErOBOM Harpyske
Ha eANHMLY NOBEPXHOCTU FOPU3OHTAIbHON NPOEKLIMM KOXKYXa M30aaLmnKn TpybonpoBoaa; NpMHUMatoT pasHbim 0,4.

Cnepnyert Take yunTbiBaTb CHErOBble Harpy3Kun Ha YCTPOMCTBA, onupatoLmecs Ha Tpybonposoa,.

CHeroBylo HarpysKy He y4uTbIBalOT gns TPyb6onpoBoaoB, TeMnepaTypa NoBEPXHOCTU U30N5 LMK (€CNM OHA eCTb)
WAM TemnepaTypa CTEHOK (ecnn u3onsumm Het) KoTopbix npesbiwaetr 0 °C, AnA BEpPTUKANbHbIX WU HAKAOHHbIX
TpybonpoBoA0B C yr1om Hak/oHa 6onee 45°.

6.2.10. MNMonHYO HOPMATUBHYIO BETPOBYIO HArpysKy Qe , H/MM, Ha eanHunuLy AnuHbI y4acTKa Tpybonposoaa
onpegenatoT no popmyne

Owe = (Wm + Wp) Dy (6.4)

roe Wi - cpegnns cocTasnstolan BeTpoBOM Harpysku, Mra;

Wp - NY/IbCALMOHHAA COCTaBAAOLLLAA BETPOBOM Harpysku, MMa.

Harpyaky we npuknagpisatot nepneHamkynapHo ocu Tpy6bl. COCTaBASIOLLYIO BETPOBOM HArpy3Ku BAOMb TPY6bl
[AOMYCKaeTCA He yYnTbIBaTb.

HopmaTu1BHOE 3HaueHue CpefHet cocTaBantoLeil nonepeyHoit setposoit Harpyskn Wi , MMa, BbluncastoT No
dopmyne
_ -3
W, =Wk (z,)c-107, (6.5)

m

roe WO - HOpMaTMBHOeE 3HaYeHMe BEeTPOBOro aasaenus, Klla;
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k (Ze) - K03¢¢MLI,VIGHT, y‘-lVITbIBanu.l,VIVI U3MEHEHNE BETPOBOIO AaBneHNA ONA BbICOTbl OCU TDY6OFIpOBO,£I,a Ze ;

C - a3POANHAMUYECKNIN KO3IPPULIMEHT.
AspogMHaMUYECcKNit KoOapPUUMEHT ANA YNPOLLEHHbIX pacyeToB AOMNYCKAeTcA NPUHMMATL No dopmyne

c=c,sin’ o, (6.6)

roe Cx - aspoarHammueckuit KoapdULMEHT N1060BOrO CONPOTUBAEHUA, NMPU NPOKALKE TPYGONPOBOAOB MO
OTA,e/IbHO CTOALWMM ONopam NPUHMMAEMBIA:

- ANA ofmMHouHoro Tpy6onposoaa Cx = 0,7 ;

- 1A HEOAMHOYHOTO TPYGONPOBOAA B FOPU30HTabHOM pAZY Cx = 1;

@ - yron mexay ocbio y4acTka TpyboNpoBoAa U HanpasieHneM BeTpa.
Mpu pacyete Tpybonposoda Ha AOMNOAHUTENbHbIE BETPOBblE HArpy3KM caedyeT PacCMOTPETb HECKO/bKO
BApPMaAHTOB Hanpas/JeHUA AENCTBUA BETPA, HO HE MEHEE ABYX B3aMMHO NepneHANKYAAPHbIX HanpasaeHU .

W

Mpu onpeaeneHnM NyabCaLMOHHOM COCTaBASAIOWEN BETPOBOM Harpysku “'p norapudmmyeckmini gekpemeHT

Ko/lebaHMM NPUHMMAIOT PaBHbIM 6=0,15 , @ KO3GOUUMEHT NPOCTPAHCTBEHHOW KOPPENALMN NyNbCaunii AaBieHus
getpa V' = 0,95,

6.2.11. HopmaTuBHylo Harpy3ky oT obneaeHenns (rononeanas) Ygn , H/MMm, Ha eamHvLy aavHbI Haa3eMHOro
Tpybonposoaa onpeaenstoT no Gopmynam:
—npu Dy <70 Mm

Qgy =9-10° 7 bk, (D, +bk sy ); (6.7)

-npu D > 70 MM
0y =1 35-10—6k7z[(Dk +2b)° — Df] (6.8)

rae b - TonwmHa cteHKM rononega, Mm (npesbllliaemas pas B 5 feT);
k - KO3pPULMEHT, yUMTbIBAIOLLMIA USMEHEHME TONLLMHbBI CTEHKM FON0/1e4a MO BbICOTE;

M - KoadPUUMEHT, YUMTLIBAIOWMI U3MEHEHME TOALMHbI CTEHKM rononesa B 3aBUCMMOCTM OT AMameTpa

KOXyXa U30naLmu.

Mpw BbluMCAEHNN KO3dOUUMEHTOB b 1 k BbICOTY MPUHUMAIOT OT MOBEPXHOCTU 3eMN A0 LEHTPa TAXKecTU Tpybbl
Wnn petanu Tpybonposoaa.

6.2.12. HopmaTmBHble Harpy3kun n KoapduLUMeHTbl HageXHOCTN OT NOABUXKHOIO COCTaBa MPUHUMALIOT COr/TAaCHO
TpeboBaHUAM, ONMUCAHHBIM B CMPABOYHOM N HAay4YHO-TEXHUYECKOM AnTepaType. [Ana TpybonpoBoaoB, yKNaAbIBaEMbIX
B MecCTax, rae ABU)KEHME TpaHCNopTa HEBO3MOXKHO, B KAYecTBe HOPMATUBHOW cnepyeT MpUHUMaTb PaBHOMEPHO
pacnpeaeneHHyo Harpysky ot newexogos 0,005 H/mm?2.

t

6.2.13. B TpybonpoBoaax 6eckaHanbHON NPOKAALKN B TPYHTE NpeLenbHOe CONPOTUBNEHUE TPYHTA CABUTY ‘mp
417 NecYaHbIX U CyXUX FMHUCTbIX TPYHTOB BbIYUCAAOT NO popmyne

tnp = qk ) tg (nm¢rp ) + 2j/rpchﬂ-l)kztg (nm¢rp ) + O’ G”chrp ! (69)

rae Prp - yron BHyTPEHHero TpeHUa rpyHTa, paguaH;
Cop - cuenneHue rpyHta, H/mm2;

Ny, - 6e3pasmepHbIt KO3GPULMEHT, 3aBUCALLUIA OT KOHCTPYKLUM U30NALMN U XapaKTepa HarpyKeHus, KoTopbiin
cnegyet NPUHMMaTb Ha OCHOBE CMPAaBOYHbIX WM 3SKCMEPUMEHTA/IbHbIX AaHHbIX. PeKomeHayemble 3HavyeHus
npuseaeHbl B Tabanue 6.2;
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Uk - cuna npuskatus Tpy6bl K rpyHTY, H/MM, Bblumcaseman no popmyne

O = v/ + Y. » (6.10)

roe Gix - cuna npuskaTns TPY6bI K rPYHTY B rOPU3OHTaIbHOM HanpasaeHuu, H/mm;

Ui - cuna npuskaTis TpYBbl K rPYHTY B BEPTUKANbHOM HanpasaeHum, H/mm.

PekomeHayemble 3HaYeHUs KoadpdpuumeHTa Ny,

Tabnunua 6.2

KoapodumuneHt Ny,

XapaKTtep HarpyxeHus
NNy-mnsonaumna

Jpyraa usonauus,
6e3 nsonaunmn

MHOroKkpaTtHoe yepeaoBaHMe LIMKAOB Harpes-oxnaxaeHme 0,33 0,67
OAOHOKpaTHbIM Harpes (oxnaxaeHue) 0,67 1,00
KpaTKoBpemeHHOe NpUAoKEHNE Harpy3Kku 1,00 1,15
MpumeyaHua

1. Of4HOKpPATHbIN Harpes (oxna*kaeHne) NPMHUMAIOT Ha 3Tanax 2 u 3 (Tabanua 8.1) nosHOro pacyeTa Npu
OLeHKe CTaTUYEeCKOM NMPOYHOCTU M Harpy3oK Ha obopyaoBaHMeE, ONOPbl U CTPOUTE/IbHbIE KOHCTPYKLUUK, a
MHOrOKpaTHoe YyepeaoBaHWE LIMKNOB HarpeB-ox/askAeHne - Ha aTane 3 npu onpeaeneHun amnanTyabl

nepemeHHbIX Hal'lpﬂ)'KeHMﬁ.

2. YMmeHblleHne KoadpouumneHTa Ny Ha 30% moskeT 6biTb AOCTUTHYTO 06epTbiBaHMEM Hapy*KHOM

NOBEPXHOCTU U30aALUNK TPYDONpoBoAa NOANITUNEHOBOM NIEHKON.

Ecnm TpybonpoBog He MMeeT pa3BeTBAEHUI MU NOBOPOTOB B FPYHTE WAWU CUAbI NPUXKATUA TPyObl K rPyHTY B

FOPU30HTa/ZIbHOM HaMnpaBaeHNN He3Ha4YnTe/IbHble, TO A0NYCKaeTCA NPUHUMATb
Ok =05 (6.11)

rae U - pacueTHbiil noroHHbIM Bec TpY6ONPOBOAA C NPOAYKTOM 1 M3oAALMe, H/mMm;

Ch - 6espasmepHbiit KOIGPULMEHT, 3aBUCALLMIA OT BbICOTbI 3aChINKM:
- ANS NEeCKOB U cynecel

¢, =-0,056,3% +0,416 3 +0,095; (6.12)
- BNIA TIVIH W CYTIMHKOB
¢, =—0,046 3% +0,367 5 +0,06, (6.13)

roe
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Z-D /2 _ Z-D./2
<

pHu 4,
D, T D
B k k
- _ (6.14)
4 npu Z—Dk/z >4.
Dk

7. OnpegeneHune TONLWWH CTEHOK U AONYCTUMOTO AaB/IEHUA ANA TPYO n
COeMHUTENbHbIX AeTanemn

7.1. Tpyb6bl
7.1.1. PacyeTHas TO/ILLMHA CTEHKM TPYObI

|p|'Da

= - (7.1
20,[c]+[p] "

R

7.1.2. Jonyckaemoe gasneHue ana tpyo

[p]= Z(Q [f(]is_;; )

. (7.2)

7.1.3. Ona TpybonpoBoaoB 6eckaHasibHOW MPOKNAAKM B TPYHTE, MMELWMX OTHOLIEeHUe S/Da 301015,

A0/1TXKHO A0NO/IHATE/IbHO BbINMO/IHATLCA yYC/10BUe

D, (0,375g, +0,5469, )
Lo ],

Sg 2 y (7.3)

roe 91 - pacuetHan Harpyska Ha eguMHULY AAWHBI TPYGONPOBOAA OT Beca rpyHTa U NpoAyKTa, H/mm. Harpysky

OT Beca rpyHTa onpeaenatoT cornacHo 6.2.8;

02 - pacuetHasn Harpyska Ha eauHULY AAMHbI OT Beca TPy6onpoBoAa v usonaummn, H/mm;

nb - K03¢d)VILI,M€HT, yHMTbIBaIOU.LMVI 6oKoBoe conpoTusBneHne rpyHta U M3onAuMOHHOIo cnoAa CcnarwmnBaHUKO

TpyObl

7, ~1+4-107 (k,D, +4p)(D,/s)’; (7.4
kO - KoadduumeHT noctenm (cboky), H/mm3:

k0 = kOukOrp /(kOU + kOrp)' (75)

B aToi1 hopmyne korp , H/mm3:

2Z

_ 0,12E , 577, L e

k _
Orp (1—,U2> lloooDk e 1 (7.6)

roe Erp. Gox - MOZYNb YNPYroctu rpyHTa, Mlla;

H . K03 DULMEHT OTHOCUTENIbHOM NonepeyHoin aedpopmaumm rpyHTa (MyaccoHa);
Z - rnybuHa 3aN10KeHNs OT NOBEPXHOCTU 3eMAN A0 OCK TPYObl, MMm;
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Mp - KOIOPUUMEHT, 3aBUCALYNI OT FNYBUHBI Z M PACCTOAHNA A0 KPas TPaHLLEeH a;

7, =0, 547 3° — B +0,854, (7.7)

alZnpual/Z<l,
(7.8)

1 mpmal/Z=>1.

PekomeHayemble 3Ha4YeHUA kOu Ans nposepkn ycnosus (7.3) npuseaeHsl B Tabanue 7.1.
Tabnuua 7.1

3HayeHuA KoapdmumneHTa kOu

MNNYy-unsonaums, apmoneHo6eToH npu Temnepatype, °C |(Ou , H/mm3
100 5.10°°
20 15-10°°
7.2. OTBOADI

7.2.1. PacyeTHyIo TONLWMHY CTEHKM OTBOAA BbIYMCAAIOT NO popmyse
Sro = SRki’ (7.9)

rae Sy - pacyeTHas TOALWMHA CTEHKM TPY6bl, BblumcaaoT no opmyne (7.1);
ki - KO3QOULMEHT, MPUHUMAEMbIN cornacHo 7.2.2.

7.2.2. KoadpduumeHt ki ANA BCeX BWAOB OTBOAOB CpeaHe- W BbiCOKOTemNepaTypHbix Tpybonposoaos

onpeaenaoT cneayowmm obpasom:
- AANA THYTbIX U KPYTOM30rHYTbIX OTBOAOB (PUCYHOK 7.1, a) no Tabavue 7.2;

- 1A CEKTOPHbIX OTBO/L0B, COCTOALLMX U3 NONYCEKTOPOB M CEKTOPOB C yrnom ckoca & < 22,5 (pucyHok 7.1, 6)
BblYUCAAIOT Mo dopmyne
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a - THYTbIN; 6 - CEKTOPHbIN C TPEMSA KOCbIMM CTbIKaMu
(n=3); BU T - wWTamnoceBapHom

PucyHok 7.1. OTtBoAbI

Ha caut
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Tabnuua 7.2

R/D <=1,0 >=2,0

k 1,3 1,0

MpumeuyaHue. [OAA NPOMENKYTOYHbIX 3HAYEHUM R/Da 3Ha4yeHue |(i onpeaensaoT AUHENHOM

NHTEpPNONALMNEN.

Ona CEKTOpPHbIX OTBOAOB C YI/IOM CKOoca X > 22, 5 AaHHaA MeTO4gUNKa HENPUMEHNMA,;

- ONA WTamMNoCBapHbIX OTBOAOB MPU PACMONOMKEHNA CBAPHbIX WBOB B MNOCKOCTM KPUBU3HbI OTBOAA (PMUCYHOK
7.1, 8)

B dopmynax (7.11) n (7.12) Sg onpepgenstot no dopmyse (7.1) npu @, =1,0.

7.2.3. lonyckaemoe gasneHue gna oTBO40B PaBHO

[p]= Zéyk(li_(z)—[(f-)] (7.13)

7.3. MNepexoabl
7.3.1. PacyeTHasA TOMLLMHA CTEHKMN KOHLLEHTPUYECKMX U SKCLEHTPUYECKUX NEPEXOA0B PaBHaA:
- CO CTOPOHbI 6osbliero anameTpa (PUCYHOK 7.2)

Sery; = [pl-D; (7.14)
" 29, [o]cosa+|p|

- CO CTOPOHbI MeHbLUEro gnameTpa

|p|- D,
2¢,[c]cosa +|p|

Srm = (7.15)
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6
a - KOHLLEHTPUYECKNIA; 6 - SKCLEHTPUYECKUI
PucyHok 7.2. MNepexogbl

dopmyna (7.14) npumeHnma npu cobaogeHr Cneayowmx yCoBuiA:

a) S, =S,;
(7.16)

6) npn o <15’

S, —C

0,003< —os <0,35, (7.17)
1 1
wimnpu 15° < a £45°
S,—C
0,003< —=2—"-<0,15; (7.
D, 25 (7.18)

D, -2s 2sin S S
2 21— e (l+ ] . (7.19)

2 2
D,-2s, ~ Jcosa D,-2s, ) D, -2

Yron HaknoHa obpasytoueit & paccuuTbiBatoT no dopmyne
D -D
a =arctg—-——= i %, (7.20)

B KOTOPO Dl, D2 “ | NPUHMMAIOT B COOTBETCTBUM C PUCYHKOM 7.2, @ UM PUCYHKOM 7.2, 6. N5 KOHLEHTPUYECKUX
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nepexonoB KoadduumneHT k = 2, Ana skcueHTprYecknx nepexonos k = 1.
7.3.2. lonyckaemoe gasaeHue AnA KOHLEHTPUYECKUX N IKCLEHTPUYECKUX NepexoaoB paBHO

_ 29, [o]cosa(s,—c)

. (7.21)
D, —(s,—c¢)

[p]

7.4. TPOMHUKN 1 BPE3KU

7.4.1. NpuBeaeHHble fanee GoOpMy/bl TPUMEHUMbI NPU CAEAYIOLLMX YCIOBUAX:

- paccTosiHME MEXKAY HAPYKHbIMW NOBEPXHOCTAMM COCEAHUX OTBETBEHUN TPOMHMKOB N BPE3OK NPeBbIWaeT
BE/IMYMHY

2(D, ~s~¢c)(s~¢), (7.22)

B MPOTUBHOM C/yyae (Hanpumep, NpU pacyeTe KOANEKTOPOB C 6/IM3KO PacnosoKeHHbIMW OTBETBNEHUAMM) pacyeT
KoabduumeHTa @y cnepyet BbINOJHATL ANA PAda OTBEPCTUIA C yHETOM UX B3aMMHOTO BAUAHWA;

- cobnrogaetca ycnosue d/D <= 1;

- cobniosaetca ycnosue (S —C)/ D, <01.

7.4.2. Ecnn yron mexay OCblo OTBETB/JIEHMA WU OCbO MarncTpanu He meHee 75°, pacyeTHYIO TOALWMHY CTEHKMU

onpeaenaloT cornacHo 7.4.3. ECAM yron Mexay ocbio OTBETBAEHMA M ocblo marucTpann (9 > ¥ > 45 1o ana

CBapHbIX TPOMHUKOB 1 BPE30OK PAaCYETHYIO TOJILMHY CTEHKWN onpeaenstoT coriacHo 7.4.9.
7.4.3. PacyeTHyl0 TOALIMHY CTEHKUM Marnucrpaanm B TPOMUHUKOBBLIX COEAMHEHUAX (Bpes3kax) npu AencTBum
BHYTPEHHEro U3bbITOYHOro AasneHus (pUcyHok 7.3) onpegensaioT no popmyne

_ |p|'Da
2min(goy,qu>[a]+|p|

Sru (7.23)

rae @y - pacyeTHbll KOIGOULMEHT CHUNKEHWUA MPOYHOCTM MArucTpanu TPOMHMKa (BpesKu), BbluMCAAEMbId B

cooTBeTcTBuM ¢ 7.4.5.
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’ ] Tpyba
]
Haknanka ] E/memneme
Sh
% il
/] ds 5; Dn
:/
Y y
;;;g Ll i
9
- - Qm
e, 77 l‘ 1
a
3 Tpyba
Topnoauta - OTBETBNEHNE
dﬂ
"o
=
oA
y =
7 Z
- Q{D
7777 T AR I

6

a - CBapHOW TPOMHWUK (Bpe3Ka);
6 - WTaMMNoBaHHbIN (LUTAaMNOCBAPHOM) TPOMHMK

PucyHok 7.3. TPOMHUKN N BPE3KMK

7.4.4. PacyeTHas TO/NLWMHA CTEHKU OTBETBAEHMA

|p|'da

Sp=— .
* 2¢,[o], +(pl

(7.24)

7.4.5. PacyeTHbI KO3GPUUMEHT CHUKEHUA NPOYHOCTM MArncTpanu TPOWHMKA (BPE3KWU) UAWU SNANNTUYECKOM
3arNyLWwKu, ocnabieHHoNM YKpenieHHbIM OTBEPCTUEM:

0, = 2 14 >A |

1,75+ d 2(3—0)\/(Da—s+c)(s—c) (7.25)

J(D, —s+c)(s—c)

roe S 2= Sgm 7€, a 2A - cymma yKpennaoLwWwmx naowaaei 0TBeTBAEHNA U HaKNaAKM (ecan TakoBasa umeeTcs),
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ZA=A+A. (7.26)

[Onsa wtamnoBaHHbIX (LWUTamMnNocBapHbIX) TPOMHMKOB (pUcyHOK 7.3, 6) BmecTo BennuuHbl d B dpopmyny (7.25)
cnepyeT NoACTaBAATb

deq =d +0, 25!’,, (7.27)

npuyem BHyTPEHHUI paguyc [T npuHMMaloT No YepTexy Ha KOHKPETHbIN TPOMHUK, HO He MeHee 5 MM.

7.4.6. YKpennstowyo naowaab OTBETB/IEHMA onpeaensaoT no popmyiam:
- ONA OTBETB/IEHMA, KOHCTPYKLMA KOTOPOro COOTBETCTBYET PUCYHKY 7.3, a:

A, =2h, [(Sb _Cb)_SOb]; (7.28)

- AN BbITAHYTOW TOPNOBMHbLI LITAMMNOBAHHOMO (LUTaMMNOCBApPHOrO) TPOMHMKA, KOHCTPYKLMA KOTOPOro
COOTBETCTBYET PUCYHKY 7.3, 6:

A = Z(hbs _hb)l:(ss _Cs)_SOs:|+2hb I:(Sb _Cb)_SOb 1 (7.29)

r4e MUHUMAaNbHbIE TOALWMHbI CTEHOK onpeaenaioT no Gopmynam:
- ANA CBapHbIX TOOMHWUKOB M BPE30K

d
Spy = =3 (7.30
Z[G]b -Pp

- ANA WTaMNOBaAHHbIX

Sop = Py . 7.31

0b 2[0_]_ ’ ( . )
_ P

SOs - Z[O_]b - (7.32)

B cnyuae ecim Ny, <y, cneayer npunmmars o =h, .

7.4.7. Vicnonb3yemoe Npu pacyeTe 3HaYyeHWe BbICOTbl OTBETBJEHUSA MPUHUMAIOT MO YepTexy, Ho He bonee
CneayroLmx 3HaYEHNI:
- ANSi CBAPHOTO TPOMHUKA U BPE3KU

hb = hbs =1, 25‘\/(da —S, +Cb)(sb _Cb); (7.33)

- ANA WTAaMMNOBAHHOIO (LUTaMNOCBAPHOro) TPOMHUKA

hb = hbs :l’ 25\/(da _Ss +Cs)(ss _Cs)' (7.34)

MpM OAHOBPEMEHHOM YKpenneHUM OTBEepPCTMA OTBETBJAEHMEM W HaKNagKoh (pucyHok 7.3, a) BbICOTY

prennmou.l,eﬁ 4acCTun OTBETB/1IEHUA hb NMPUHUMAIOT 6es yyeTa TONWNHDbI HaKNagKu:

h, =1, 25\/(da ~$,+6,)(S, =G, )- (7.35)
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7.4.8. YkpennawoLyo naowaab HaknaaKkm onpeaenator no popmyne
A, =2b,S,. (7.36)

Mcnonb3yemoe B pacyeTe 3HaYeHue WNPUHbI HaKNa4KK bn (pucyHOK 7.3) 4OMKHO COOTBETCTBOBATHL pasmepy

Mo YepTerKy KOHKPETHOW HaKNaZKu, Ho He bonee

bn :\/(Da —S+C)(S+Sn —C). (7.37)

7.4.9. [InA cBapHbIX TPOWHMKOB M BPE3OK C HAKNOHHbIM oTBeTBAeHMem npu (D > ¥ > 45" sribpaHHbie
pasmepbl NPOBEPAIOT MO YCIOBUIO

|p|- +0,5|<[0] (738)

AP
A+A+0,7A

OTAENbHO A8 NeBOI 1 NPaBOWN CTOPOHbI.
Mnowaab HarpysKeHus Ap M nnolaamn conpotnsneHmsa ( A1 ANA marucTpanu, A2 ANA OTBETBAEHUA U Az ans

HaKMagKu) cneayeT onpeaensTb COracHO PUCYHRY 7.4,

{8y, - Cp} %
<
K\\ % /b///ﬁ .

PucyHok 7.4. Cxema pacyeTHbIX NAOWaAeN YKPENNAIOLWMX
3N1eMEeHTOB AN1A TPOMHUKA MW BPE3KU C HAKJIOHHbIM OTBETBJ/IEHUEM

BbICOTY OTBETBNEHMA BbIMMCAAIOT N0 popmyie

h, = (1+ 0, Zséj\/(da —S, +C,)(S, —Cy ), (7.39)

r4e Y - yron mexay ocAMu OTBETBIEHUA U MarucTpanu, rpas.

LLInpnHy HaknagKu bn NPUHMMALIOT MO PUCYHKY 7.4, HO He Bonee WMPUHbI, paccynTaHHoM no popmyne (7.37).
7.4.10. Echn ponyckaemoe Hanpa)KeHue ANA YKpenaalowux aetanen [G]d MeHbLLe [O‘] TO pacyeTHble

3HAYEeHUS YKPENASIOLWMX NAOLLaAEN A) , A1 YMHOalOT Ha OTHOLLIEHME [O‘]d /[G] .

7.4.11. Jonyckaemoe gasneHue Ana TPOMHMKOBbLIX COeANHEHM N BPE3OK PaBHO:
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-npn 90° > ¥ <75°

2[0]min(goy, god)(S—C)_ Zgoy[a](sb—cb)
D, —(s-c) " od,—(s,—¢,)

[p]=min ; (7.40)

- C HAK/IOHHBIM OTBeTBAEHMeM npu (D > ¥ > 45

[p]= [o]

- - (7.41
Ap . (7.41)
A+A+0,7A

7.5. 3arnywku
7.5.1. PacueTHas TONLIMHA NAOCKOW KPYr/oM BHYTPUTPYBHOW 3arnywKu (PUCyHoK 7.5, a):

_053 |p|

- (7.42
R3 mo [O'] §0|_ ( )

IIIIIIIIY,

Spa

—

&

fo
.

a

AT A

’
S

s 1

/Y

ol 9 /Q[:
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D
7
Dy, |
} '
o] &
7

-

a - BHyTpuTpybHas; 6 - Topuesas;
B - mexdnaHuesas; r, 4 - naHuesas

PucyHoK 7.5. Kpyrable naockue 3arayLwKkm

7.5.2. Jlonyckaemoe AaBneHune AN NA0CKOW Kpyriaoin BHYTpUTPYBHOM 3arnyLwwKn (pucyHok 7.5, a):

[p]= =) 1o
pl= O,28D2 @ 0] (7.43)

7.5.3. PacueTHas To/ILMHA NIOCKOW KPYrnoun TopLueBoi 3arnyLwkm (PUcyHoK 7.5):

[P
Sps=——(D-r . (7.44)
voom, ( ) [o]e,

7.5.4. Jonyckaemoe gaBneHue 41 NAOCKOW KPYrioi TopLeBom 3arnywkmu (pucyHok 7.5, 6):

~ mj(s—c)2
[p]—mcﬁy[ﬁ]- (7.45)

7.5.5. Ona nnockux sarnywek 6e3 oreepctna Koadpouument M, =1,0. Ana 3arnywek c ueHTpanbHbIM

oTBepcTnem gmameTtpom d:
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m, = - (7.46)
5[5
1+ —+| —
D D

7.5.6. PacueTHas ToNWMHA NNOCKOM MexKdNaHLEeBOW 3arNywWwKM (pUCyHoK 7.5, B):

Sks =0,41(D+b) M (7.47)

(o]

LUnpKHY yNnNOTHUTENbHOM NPOKAAAKN b onpeaenatoT No TEXHUYECKMM YCAOBUAM UM NO YEPTENKY.
7.5.7. lonyckaemoe npobHoe faBneHue s nNaocKolh mexKdaaHLeBoM 3arnyLwKn (PUCyHoOK 7.5, B):

)=

0,17(D+b)’ [o]- 042

7.5.8. PacyeTHan To/ILMHA NAOCKOMN GAaHLEBOM 3ar/1yLLKKN, COOTBETCTBYIOLLEN PUCYHKY 7.5, T:

|p|

Sgs =0,5D, [+, (7.49)

(o]

rae Db NMPMHUMALIOT B COOTBETCTBUM C PUCYHKOM 7.5.

7.5.9. [Jonyckaemoe gasneHue Ana n10CKon GNaHUEBOM 3arnyLKM, COOTBETCTBYIOLLEN PUCYHKY 7.5, T

[p] (s—¢)

0,250 o) 250

7.5.10. PacyeTHas TO/LWIMHA 3NNMNTUYECKON 3ariywkn 6e3 LeHTpanbHOro oTeepcTma (PUCYHOK 7.6, a) npu

0,5> h/Da >0,2 u 0,1Z(S—C)/Da >0,0025 pasna

s - B D
R 4[0‘](py+|p| 2h

N3 Ha calT 35


https://tk-expert.ru/

s
=
D&
1
a
da
s ]
5 i f r
1 ¥
[
Da
I
6
da
r(
%
V]
s, %
Sm 1/
8
¥
D, 1
el Agr-
B
da
}
' //: Sp
7
SR3 . /
§ M 5
< ?lf = r

D,

[

a - 6e3 oTBepcCTUit; b - C OTBOPTOBAHHbLIM OTBEPCTUEM;
B - CO WITYLLEPOM M YKPENNAIOLLEA HAKNALKOM;
I - C NPOXO4ALMM LITYLEPOM
PUCYHOK 7.6. dnamMnTnyeckme 3arnyLwKku
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Ecnm Srs nonyuaetca meHee Sr npu @, =1,0, 1o Sg3 = Sk.
7.5.11. lonyckaemoe AasneHne ANs SANUNTUYECKOW 3arnyLliKn 6e3 LeHTpaibHOro oTeepcTmaA (PUCYHOK 7.6, a)

non 0,5>2h/D, >0,2 0,:|.Z(S—C)/Da >0,0025 pasro

_ 8(s-c)h
[pl= DZ-2h(s—c

) o,[o] (7.52)

7.5.12. PacueTHas TOALLMHA SANNATUYECKO 3arNyLIKM C LieHTpabHbim oteepctnem npu 0,5>h/ D, 20,2«

0,1>(s—c)/D, >0,0025 4 d/(D, —25)<0,6 (pucyrok 7.6, 6, , r) paska

S = |p|Da .g
R 4min(goy,¢)d)[0']+|p| 2h ' (7.53)

rae @y - KOIQOUUMEHT CHUNKEHUA MNPOYHOCTM SNIMMTUHECKOW 3araylKu, OCnabneHHOW YKpenaeHHbIM

OTBEPCTUEM, BblYUCIAEMbIN B cOOTBETCTBUM C 7.5.14.
7.5.13. [onyckaemoe pfaBfeHuMe ANA SAAUNTUYECKOM 3ariyWKM C  LEeHTPaAbHbIM OTBEPCTMEM MpwU

0,5> h/Da >0,2 u O,IZ(S—C)/Da >0,0025 u d/(Da—ZS)SO,G (p1cyHOK 7.6, 6 - 1) paBHO

[p]= D;_(;fz:) min(¢,. ¢, )[o]- (7.5

7.5.14. KoadpduumeHTbl MPOYHOCTM 3araylek c otsepctuamn @y (pucyHoK 7.6, B, T) onpeaensaloT B

cooTtBetcTBMK C 7.4.5 npum So =Srs u S=Sp3+C , @ K03ddULMEHTbI NPOYHOCTU 3aryllek ¢ oTOoPTOBaHHbIMM
OTBEpCTMAMM (PUCYHOK 7.6, 6) - cornacHo 7.4.5npu hy =L —1—h.

8. MoBepoyHbIi pacyeT TpybonpoBoAaa Ha NPOYHOCTb. OBLIME NONONKEHNA

8.1. PacyeTHaa mogaenb Tpybonposoaa

8.1.1. TpybonpoBoL paccMaTpMBAETCA KaK ynpyraa cTep)kHeBaa cuctema. CnegyeT cTpeMmUTbCA K ToMy, YTOObI
pacyeTHasa cXxema npaBuJIbHO Y4MTbIBaa KOHCTPYKTMBHbIE 0COHBEHHOCTM, KOTOpbIe BAMAtOT Ha HAC Tpybonposoaa.

MpW PacKpbITUM CTaTUYECKON HeonpeaenMmoCTM CheayeT y4yuTbiBaTb MOBbIWEHHY NOAAT/IMBOCTb HA U3rMb
KpuBOAUHENHbIX Tpyb (3ddeKT KapmaHa), CEKTOPHbIX KONEH, KOCbIX CTbIKOB MU OTBETBAIEHUI (TPOMHUKOB). a5 3TOro
onpeaensatoT KOsGOULMEHTbl NOAATIMBOCTU STUX 3/IEMEHTOB, MOJIYYEHHbIE C UCNO/b30BaHMEM TEOPUM 060104EK UK
U3 3KCNepumMeHTOB. PekomeHayemas MeToAMKa UX onpeaeneHnn npmueeseHa B MpunosxkeHuu A.

8.1.2. PacyeTHasa cxema TpybonpoBoga He AO0/KHA NpeacTaB/ATb COOOM reoMeTpUYECcKN U3IMEHSeMyo Uan
MrHOBEHHO U3MEHAEMYIO CUCTEMY (B TEPMUHAX CTPOUTEIbHON MEXAHWUKM).

8.1.3. TpybonpoBsog, pa3bmneatoT Ha NPAMOAMHENHbIE U KPUBOMHENHbIE (OYEpYEHHbIe MO Ayre OKPYKHOCTH)
y4acTKU. TOUKM CONPAXKEHMA YUACTKOB C/YKAT PACYETHBIMM Y3/1aMU. B UMCN0 pacyeTHbIX Y3108 BKAKOYAIOT:

- MecTa NpucoeauHeHus K 060pyA0BaHUIo;

- MecTa NpUCcoeanHEHMA K onopam;

- TOYKM M3/I0Ma UKW pa3BeTBIEHMA OCEBOM NNMHUM TpybonpoBoaa;

- TOYKM M3MEHEHUSA NOMEPEYHOTO CEYEHMSA, HArPy30K U CBOMCTB rPyHTA.

8.1.4. BHewHMe cTaTUYECKME HarpysKM pPaccMaATPMBAOT KaK COCPeAoTOYeHHble MAM  PaBHOMEPHO
pacnpegeneHHble. Hapagy ¢ HMMKM B pacyeTax CTAaTMYECKM HeonpesesIMMbIX CTEPXKHEBbIX CUCTEM Y4YMTbIBAOT
fedopmalmoHHble BO34eNCTBUA, BbI3BaHHbIE TEMMEPATYPHbIM HArpeBOM (OXNaxKAeHMeM), CMeLLeHMEeM OMNop WK
060pyA0BaHMS, a TaKKe NpeaBapUTENbHOM PaCTAXKKOM (CxKaTnem) Tpybonpososa.

8.1.5. Onopbl M NOABECKN MOAENNPYIOT KECTKUMMU, JNUHEWHO-YNPYTMMU U GPUKLMOHHBIMKU CBA3AMM,
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NPenATCTBYOLLMMU NepemMelLeHUAM TpybonpoBoaa, Mpu STOM Heo6X04MMO YYNUTbIBATb TaKME HeNMHelHbIe 3hdeKTbI,
KaK TpeHWe U OTKNOHEHME TAT NOABECOK OT BEPTUKA/IbHOIO MOJIOXKEHMA.

8.1.6. MpyXXMHHbIE ONOPbI U MOABECKM MOAEANPYIOT YNPYTMMU CBA3AMU C YYETOM HeJMHeNHbIX 3bdeKTos oT
TPEHUA N OTKAOHEHMA TAr NOABECOK OT BEPTUKASIbHOrO MOMOXKeHUA. TPYKMHbI M yCUAMA 3aTara noadbmuparoT no

HOPMaTMBHbIM 3HAUYEHWUAM Harpy3oK (KOIpPULMEHTbI HaJEXHOCTM Mo Harpy3ke /i cornacHo 6.1.1 yunTbiBaTbCA He
DOJKHbI).

8.1.7. CunbdoHHbIE, /NIMH30Bble M CaNbHUKOBbIE KOMMEHCATOPbl MOAEAMPYIOT KaK JMHENHOo-ynpyrue
COYIEHEHUS CTEPYKHEN 0CEBOTO, LWAPHUPHOIO UM CABUIOBOIO TUMOB (B 3aBMCUMOCTM OT UX KOHCTPYKLMM). HecTKoCTb
KOMMEHCATOPOB ONpeaenatoT No CTaHAapTaM MAW AaHHbIM 3aBOA0B-M3rotoBuTenen. Mpu pacyete Tpybonposoaa ¢
OCEBbIMWU UM YHUBEPCAIbHBbIMW HEPA3FPYKEHHBIMU KOMMNEHCATOPaMM HEOOXOAMMO YUUTbIBATL PACNOPHOE ycuaue,
onpeaensemoe cornacHo 8.5.6.

8.1.8. TpybonpoBogHyo apmaTypy MoaenmpytoT Hegedpopmupyembimm (aBCoMOTHO KECTKUMM) CTEPKHEBLIMMU
anemeHTamum.

8.1.9. Npn mopenMpoBaHMM TOYEK NPUCOEAMHEHMA TPybonpoBoAa K cocypam WM annapatam, a TaKxKe K
pe3epByapam gnfa xpaHeHUA HedTU U HedTeNnpoAyKTOB PEKOMEHAYETCA YYNTbIBATb IOKA/IbHbIE NOAAT/IMBOCTU CTEHKMU
(obeuvaiikun, gHULA, KPbLIWKKW) B MecTe BPEe3KM LWTyuepa, a Takke obulyio noaaT/MBOCTb Cocyfa WMAM annapaTa.
MoaaTnMBOCTM ONpeaenstoT No pe3y/ibTaTaM 3KCMePUMEHTA UK C MOMOLLbIO YACAEHHbIX meTogoB (MK3).

8.1.10. B Toukax npucoeauHeHuns Tpybonposoaa K 060pya0BaHUID HEOOXOANMMO YUYMTbIBAaTb CMELLEHUS 3TUX
TOYEK OT HarpeBa NPUCOeaNHEHHOTO 060PYA0BaAHUA.

8.1.11. B Toukax npucoeanHeHus TpybonpoBoda K pesepByapam A/A XpaHeHUA HedTU U HedTenpoayKToB
[OJIKHbI YYUTbIBATLCA CMELLEHMA U YI/ibl MOBOPOTA NAaTPybOKa, Bbi3BaHHble AedopMaLment CTEHKM pe3epByapa nog
[aBfeHMeM NPOAYKTA, a TaKKe NpocagKon pesepsByapa.

8.1.12. Bsaumogeiicteue Tpybonposoaa C rpyHTOM AOMAXKHO Y4YMTbIBAaTbCSA MO anpobupoBaHHOM MeToaMKe C
yyeTom OOKOBOro OTMOpa rPyHTa B MNOMEPeYHOM HanpaBAeHUU (BEPTUKANbHOM W TOPU3OHTA/IbHOM), a TaKkKe
CONPOTUBAEHUA FPYHTA B NPOAO0/IbHOM HaMpPaBieHUMN.

8.1.13. PaccTaHOBKA OMop M NOABECOK NpM3BaHa obecneynTb A0NYCTUMbIA YPOBEHb HANPAXKEHUIN B 3NEMEHTAX
TpybonpoBoaa OT HECAMOYPABHOBELIEHHOM (B YaCTHOCTW, BECOBOWM) Harpysku. Mpu aTom pekomeHayeTtcs usberatb
Cny4aes, Korga B pabouyem coctosHUM TpybonpoBoga Omnopbl M NOABECKM OKasblBAOTCA HEAOTPYHKEHHbIMU UK
BbIK/OYAlOTCA M3 paboTbl. B xosoaHom (Hepabouyem) coctosiHMM TpybonpoBoAa AOMYCKalOTCA HeAorpyska wau
BbIK/IlOYEHWNE M3 paboTbl ONOP U NOABECOK.

8.1.14. Cunbl TPEHMA B ONOPAX U NpuM B3aumoaencTeumn Tpybonposoaa ¢ rpyHTOM OnpesensatoT cornacHo 6.2.13.

k

8.1.15. KoaddpuumeHT neperpyskn “p npuHMmaltor:

k, =1

- ANA HU3KO- U cpepHeTemnepaTypHbIX Tpybonposogos "p , HO NpX 3TOM Yy4uTbIBAOT KO3PPULMEHTHI
HaAeXKHOCTH No Harpy3ke /i cornacHo 6.1.1;

- ANA BbICOKOTEMMNEPaTyPHbIX TPYyBONPOBOAOB HE YYMTHIBAIOT KOIPOULMEHTbI HAZEKHOCTU MO Harpyske /i
cornacHo 6.1.1. Mpwu BbINOAIHEHUW pacyeTa TpybonpoBoaa 6e3 CylLeCTBEHHbIX YNPOLLEeHUI (y4TeHbl BCe OTBETB/IEHMA,
onopbl U T.A.) U NPU €ro MOHTa}Ke Mo AeNCTBYIOLWMM UHCTPYKLUNAM KO3IGOULIMEHT Neperpy3kn NpMHUMaKOT PaBHbIM
k =1,4.

P ;
NPYXUH NPOMENKYTOYHbIX onop (ANA yyeTa OTKAOHEHUMA (GaKTUYECKMX 3HAYEHWI BECOBOW HarpyskM, »KeCTKOCTM
NPYXMH ONOp M TeMmnepaTypHbIX NepemelLeHUA OT NPUHATLIX B pacyeTe 3HAYEHMUI), a TaK¥Ke BbINOAHAOT HanagKy

€CAN AOMNONHUTENbHO K YKa3aHHbIM YC/IOBUAM MPOM3BOAAT CMELMaibHY0 KOPPEKTUPOBKY 3aTAMKM

TpybonpoBoAa, TO MOXKET BbITb NPUHATO kp =12 .

8.2. CoyeTaHMA HarpysoK 1 BO34eNCTBUMN

8.2.1. Mo/HbIN NOBEPOYHbIA PacyeT COCTOMT M3 HECKOJIbKMX PacyeToB Ha Pas/iNyHble COYeTaHMA Harpysok U
BO34,EeNCTBMIA, Ha3biBaeMblX 3Tanamu pacyeTa (Tabavua 8.1). Kputepum npoYHOCTH, COOTBETCTBYIOLLME KAXKAOMY 3Tany
pacyeTta, npuseseHbl 8 9.1.1.
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Tabnuua 8.1

CoueTaHuMA Harpy3oK 1 Bo3aeicTeuiA (aTanbl pacyera)

CoueTaHue
Home HarpysoK un
P OT1an pacyerta rzy N Llenb pacuera
aTana BO34EMUCTBUI NO
Tabnnue 6.1
Pexkum MNAH

1 JencTBre NOCTOAHHbBIX U AAUTEIbHbIX OugeHKa cTaTuyeckom
BPEMEHHbIX HECaMOYpPaBHOBELIEHHbIX NPOYHOCTU; OLLEHKA
HarpysoK B paboyem cocToaHMU 1,2,3,5,6,7,8 YCTOMYMBOCTH

2 [encTeme NOCTOSAHHbBIX, AJNTENbHbIX OueHKa cTaTU4ecKom
BPEMEHHbIX CAMOYPABHOBELLIEHHbIX U NPOYHOCTU; OLEHKA Harpy3oK Ha
HecamoypaBHOBELLEHHbIX Harpy3okK u obopynoBaHue, onopbl u
BO34eMNCTBMI B paboyem cocToaHUM 1,2,3,4,5,6,7, 8, | KOHCTPYKLUM; OLLEHKA

9,10 nepemeLLeHn

3 JencTeme NOCTOSHHbIX, AJIUTE/IbHbIX OugeHKa cTaTuyeckomn
BPEMEHHbIX CAMOYpPaBHOBELLIEHHbIX U NPOYHOCTU; onpeaeneHme
HecamoypaBHOBELLEHHbIX Harpy3okK n HarpysoK Ha obopyaoBaHue,
BO34ENCTBUI B XONOAHOM (Hepabouem) Onopbl Y KOHCTPYKLUU; OLEHKA
COCTOSIHUU 1,2,3,4,5,6,8 nepemeLLeHn

4 PacyeT Ha MafIoUMKNOBYIO yCTanocTb | PasHocTb yeunuii | OueHKa MasiouMKI0BOM

nostanam2un3 yCTasioCTn
Pexxum NAKOH

5 LencTeme NOCTOSAHHbIX, AJNTENbHbIX OueHKa cTaTU4ecKom
BPEMEHHbIX, KPAaTKOBPEMEHHbIX 1 1,2,3,5,6,7,8, NPOYHOCTU; OLLEHKA
0COb6bIX HECaMOYypPaBHOBELLEHHbIX 11,12, 13, 14, 15, |ycTonumBoCcTH
HarpysoK B paboyem COCTOAHMMU 16

6 [JencTBme NOCTOSAHHbIX, AJIUTENIbHbIX OueHKa HarpysoK Ha
BPEMEHHbIX, KPAaTKOBPEMEHHbIX U obopyaoBaHue, onopbl
0C0bbIX CAaMOypPaBHOBELLEHHbIX U 1,2,3,4,5,6, 7, 8, | KOHCTPYKLUM; OLLEHKA
HEeCcaMoypaBHOBELLEHHbIX Harpy3oK u 9,10, 11, 12, 13, nepemeLeH1mn
BO34€eNCTBUI B paboyem COCTOAHUM 14, 15

Pexkum "cecmuka"

7 [JelcTBre NOCTOSAHHbIX, AJIUTENIbHbIX OugeHKa cTaTuyecKkom
BPEMEHHbIX, KPAaTKOBPEMEHHbIX NPOYHOCTU; OLLEHKA
HEeCaMoypPaBHOBELLEHHbIX 1 YCTOMYMBOCTU
CeMCMUYECKUX Harpy3oK B pabouem 1,2,3,5,6,7,8,

COCTOAHUU 16
8 [encTBre NoCTOAHHbIX, ANUTENbHbIX OueHKa HarpysoK Ha

BPEMEHHbIX, KPAaTKOBPEMEHHbIX U
CENCMMUYECKMX CAMOYPABHOBELLEHHbIX U
HecamoypaBHOBELLEHHbIX HArPy30K U
BO34eNCTBMI B paboyem cocToaHUM

1,2,3,45,6,7,8,
9,10, 16

obopynoBaHue, onopbl 1
KOHCTPYKLMU; OLEeHKa
nepemeLLeHn

8.2.2. MNoBepouHblli pacyeT TpybonpoBoaa NPOBOAAT KaK Ha MOCTOAHHbIE U A/IMTE/IbHblE BPEMEHHbIE Harpy3Ku
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(pexkum MOH), Tak 1 Ha [ONOAHUTE/IbHbIE BO3AEUCTBMA KPAaTKOBPEMEHHbIX Harpy3ok (pexkmm MNAKOH), a TakKe Ha
ocoboe coyeTaHMe Harpysok nNpu cerlcMmyeckom Bo3genctsuu (perkmm "ceiicmuka"). Wndpbl Harpysok wu
BO34€eMCTBMIN yKa3aHbl B Tabanue 6.1.

[Ona cpeaHe- n BbiICOKOTEMMNEpPATYPHbIX TpybonpoBoaoB pacyeTbl 3Tanos 1, 2, 3, 4 AsnatoTca o6a3aTeibHbIMU.

PacueTbl sTanos 5, 6 Heobs3aTeNbHbl. He0H6X0AMMOCTb AONONHUTENBHOIO NOBEPOYHOrO pacyeTta 3Tanos 5, 6
onpeaenaerca 3aka3vyMKoOM UM OpraHamun Haasopa.

Pacuetbl aTanos 7, 8 06s3aTenbHbl A41a TPY6ONPOBOAOB, PACMOIOMKEHHbIX HA NAOLLAAKAX C CEMCMUYHOCTbIO 7, 8
1 9 6anno. no wKkane MSK-64.

8.2.3. Pacuet no atanam 5, 6 A0/iKEH ObITb BbINOJIHEH C y4eTOM HebnaronpuATHbIX COYETaHUI HArpy3oK u
BO34,EMCTBUI. YUMTbIBaeMble B pacyeTax TUMbl KPAaTKOBPEMEHHbIX M 0CObbIX Harpy3oK us tabamupbl 6.1 1 nx coyeTaHna
BbIOMpaeT MPOEKTHaAa oOpraHM3auusa M3 aHanM3a peasbHbIX BAapPWUAHTOB OAHOBPEMEHHOrO AENCTBUA Pa3INYHbIX
Harpy3oK Ha TpybonpoBos. B 3aBMCMMOCTM OT YYMTbIBAE@MOTO COCTaBa Harpy3oK caeayeT pasnnyaTtb:

a) OCHOBHblE COYETaHUs Harpysok, cocToswmne M3 NOCTOAHHbIX (1 - 6), ANUTE/bHbIX BpeMeHHbIX (7 - 10) u
KpaTkoBpemeHHbIx (11 - 15) HarpysoK;

6) ocobble co4yeTaHMs HarpysoK, cocToalinMe M3 MNocTosHHbIX (1 - 6), ANUTeNbHbIX BpemeHHbix (7 - 10),
KpaTkoBpemeHHbix (11 - 15) n ogHoM M3 0cobbix Harpy3okK (16). B ocobbix coueTaHUAX HArpy30K KPaTKOBPEMEHHbIE
Harpysku (11 - 15) gonyckaetcs He y4uTbIBaTb.

8.2.4. Ecnn TpybonpoBoa, 3IKCNAYaTUPYIOT NpW PasanYHbIX pexumax paboTbl (TemnepaTypa, AaBneHwue,
COCTOAHME BKOYEHUA/BbIKOYEHMUA HAaCOCOB M 3a4BUMKEK, MPOMNapMBaHue, NPOMbIBKa, MPOAYBKa U T.4.), TO pacyeT
cnepyeT BbIMONHATb ANA TOrO peXxuma paboTbl, KOTOPOMY COOTBETCTBYIOT Hanbosiee TAXKeble YCA0BUA HArpyKeHuA
BCEX 3/1eMeHTOB Tpybonposoaa.

Ecnun Takol pexum HeBO3MOKHO YCTaHOBWUTb, TO PacyeT BbIMONHAKT ANA KaXKA0r0 U3 BO3MOXKHbIX PEXMMOB
paboTbl M NPOBOAAT NPOBEPKY CTAaTUYECKOW MPOYHOCTU, ONPEAENAOT HAarpy3Kn Ha obopyaoBaHWe no sTanam 1, 2 uam
5, 6 B 3aBUCMMOCTU OT gamnTenbHoctn pexkuma (MAH nan NAKOH).

8.2.5. PacyeTt TpybonpoBoda B COCTOAHUM UCMbITaHUI NpoBogAT B pexume MNMAKOH. Mpu aTom pacyeTHyto
TemnepaTtypy v AaBaeHune NPUHUMAIOT cornacHo 6.2.2. Bmecto Beca TPAHCNOPTUPYEMOro MpoAyKTa 3a4atoT Bec
BELECTBa, KOTOPbIM MPOBOAATCA TMAPABAMYECKME UCMbITaHUA. PacyeT B fobom ciyyae BeayT Kak  ans
cpegHeTemnepaTypHoro Tpybonposoaa. MNo atany 5 yunTbiBatoT Harpyskmn 1, 2, 3,5, 6, 7, 8, a no atany 6 - Harpysku 1,
2,3,4,5,6,7,8,9, 10 (cm. Tabanuy 6.1).

8.2.6. CBoWcTBa MaTepurana (fonyckaemble HanpsKeHus [G] , Mogynb ynpyroctu E, KoappuumeHT anHeHoro

pacwuperns & ) npm 20 °C 1 npu pacyeTHO TemMnepaType A0NKHbI COOTBETCTBOBATbL FOCY4apPCTBEHHbLIM CTaHAAPTaM,
TEXHUYECKMM YCNOBMAM M APYrMM AEWACTBYIOWMM HOPMAaTUBHO-TEXHUYECKUM [OKYMEHTaM W AO0/BKHbl ObiTb
NOATBEPKAEHbI cepTUdMKaTamm 3aBO40B-U3roTOBUTENEN.

3HayeHuA [O-], E, a, |4 onpegenArT No0 HOPMATUBHbIM MU CNPaBOYHbIM AaHHbIM C y4eTOM BIUAHUA
TeMnepaTtypbl 1 cnocoba M3roToBaEHMS.

3Ha4veHuA [6] , E, @ onpepgensatoT Ha sTanax 1, 2, 5, 6 npu pacueTHol TemnepaType t, Ha aTane 3 - npu
Temnepatype 20 °C (cm. Tabanuy 8.2).

Tabnuua 8.2
Y4yeT napameTpoB Ha Pas/IMYHbIX 3Tanax pacyera
Hu3ko- un .
. BbicokoTeMnepaTypHbIit
cpefHeTemnepaTypHbI TpyGonposos
TpybonpoBog Py
3Tan v uenb pacyeta
t'A’A [O-]IEIa t’A’A [O-]'E'a
MPUHUMAKT | appyumatoT NpUHMMaoT NPUHMMAIOT
paBHbIMU npu paBHbIMMK npu
Stanbl 1,5, 7 tH 0,0 t tH 0,0 t
dTanbl 2,6, 8 t, A, A t t, A, A t
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OueHKa nepemelLeHuii;
OLeHKa YCTOMYMBOCTY;
onpeaeneHne Harpysok Ha
obopynoBaHue, onopbi U
KOHCTPYKLUMU

dtanbl 2,6, 8 t, A, A t Xt y-Aop t
OueHKa CTaTUYeCcKoM NPOYHOCTH

Jtan 3 t A A 20°C tH,O,O 20°C
OueHKa nepemelLeHuit;
onpeaeneHne Harpysok Ha
obopynoBaHue, onopbi U
KOHCTPYKLMU

dtan 3 - - —5't,—5'A,O 20 °C
OueHKa CTaTU4ecKomn NPoYHOCTH;
onpeaeneHne Harpysok Ha
0bopyaoBaHue, HeMoABUMKHbIEe
onopbl

MpumeyaHne. A - cobcTBEHHbIE CMELLLEHWA OMOP OT HarpeBa NpUcoeanHeHHoro obopyaosaHua, A -
npegsaputenbHaa (MOHTa)KHasl) pacTAXKa W coBCTBEHHble CMELLeHMA onop He OT Harpesa
npucoegmHeHHoro obopyaosaHua.

Ecnu pacueTHas TemnepaTypa Huxe 20 °C, To ANA cpefiHe- U BbiCOKOTeMMepaTypHbIX Tpybonpososos E, & u

[O-] A0nycKaeTcs NpMHUMaTh Npu Temnepatype 20 °C.
8.2.7. Ha atanax 2 u 6 pacyeT BeAyT Ha MOJIOKMUTENbHLIN UM OTPULATENbHbIA TEMMNepaTypHbI nepenag, B

COOTBETCTBUM C 6.2.6. Ha aTanax 1, 3 u 5 pacyeT BeayT npy Hyn1eBOM TeMmnepaTypHOM nepenage (NpMHUMmaioT t= tH ,

cM. Tabauuy 8.2).
8.2.8. Ha atane 3 npu onpeaeneHnmn BANSHUA CU TPEHUA UAN OTKAOHEHMI NOABECOK HEOBXOAMMO YUYUTbLIBATD,
YTO Nepes Ha4YanoOM OXNaxKAeHMA TpybonpoBoa UMeeT nepemelLeHuns, obycnoBeHHble ero HarpeBomM B paboyem

COCTOAHUM NO 3Tany 2.
8.2.9. HanpsaxeHnAa Ha Bcex aTanax pacyeTa BblY4MCAAIOT MO HOMMWHANbHOM TONWNHE CTEHKUN INEMEHTA.

8.2.10. PacueT TpybonpoBOLOB NpW onpegenieHn NepemelLeHnin, Harpy3soK Ha onopbl M obopyaoBaHue U

OLeHKe YCTOMYMBOCTN NPOBOAAT MO pacyeTHOM TemnepaType.
8.2.11. PacuyeT BblCOKOTEMMEpPATYpPHbIX TPybONpoBoAoB Ha 3Tanax 2, 3, 6 M 8 nNpu OLEHKe CTaTUYECKOM

NPOYHOCTM BeAyT N0 GUKTUBHLIM TemnepaTypam xt n—o-t (cm. Tabanuy 8.2). BBoaumbie B pacyeT 3HauyeHus
COBCTBEHHDBIX CMelLeHuit onop A oT HarpeBa npucoeanHeHHOro 060pyA0BaHUA AOMKHbI BbITb TAKKE YMHOMKEHbBI Ha

CcoOTBETCTBYHOWME KO3OPULMEHTDI X u O . CobcrseHHble CMeLeHnA Oonop, He Bbi3BaHHble Harpesom
npucoeanHeHHOro obopyaoBaHusA, U nNpeaBapuTenbHas (MOHTaXKHadA) pacTaXKKa Ha sTanax 2, 3, 6 U 8 nNpu oueHKe
CTaTUYECKOM NMPOYHOCTU BbICOKOTEMMEPATYPHbIX TPYOONPOBOAOB HE YYMUTHIBAOTCS.

3HaueHws koabduumeHTos £ w o NPUHUMAIOT Mo rpaduKkam pucyHkos 8.1 u 8.2.
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HopmaTusHble 3HauyeHua KoabduumenTos £ o AN APYTUX MaTePManoB, He NPeACTaBleHHbIX Ha rpaduKax
pucyHKoB 8.1 1 8.2, onpeaensioT U3 pacyeTa pesakcauum HanpsaxKeHnin Ha 3a4aHHbIN HasHAYEeHHbI Pecypc C y4eTom
bU3NYECKMX CBOMCTB M XapaKTEPUCTUK OANTENBHOW NPOYHOCTU U NON3YYECTM MaTepuana.

OnAa npubanKeHHbIX pacyeToB KO3hOULMEHTDI X no O0nycKaeTca NPUHUMATb AN1A YrnepoaucTbiX U
HW3KO/IeTMPOBaHHbIX CTanel no Kpusbim 1 (pucyHKM 8.1 1 8.2), AnA NerMpoBaHHbIX HEayCTEHUTHBIX - MO KPUBbLIM 2, a
ONA NermMpoBaHHbIX ayCTEHUTHbIX - MO KPUBbIM 3.

Mpu pacyeTe BbICOKOTEMMEPATYPHbIX TPYOONPOBOAOB A0/XKHbBI TaK¥Ke BbINOAHATbLCSA TpeboBaHms 8.1.15.

8.3. MpmeHeHune 1 yyeT npeaBapuUTEeNbHOM PACTAKKM

8.3.1. MpeagapuTtenbHylo (MOHTaxHYI) pacTaxky A B HM3KO- M BbiCOKOTEMMNepaTypHbIX TPy6OnpoBogax
NPUMEHSIOT A1A NOBbIWEHMA X MPOYHOCTU M YMEHbLUEHWUS Harpy3oK, nepegaBaemMbix Ha onopbl U 060pysoBaHue B
paboyem COCTOAHUM, a B cpeaHeTemnepaTypHbIX TpybonpoBoaax - ANA YMeHbLUEHUA HArpy3oK, nepesaBaemblX Ha
onopsbl 1 obopyaoBaHuMe. B BbiIcokoTeMnepaTypHbIX TpybonpoBoaax NPMMEHEHNE MOHTAXHOM PaCTAXKKKU No3BoAAET
npu onpeaeneHHbIX YCA0BUAX NOHU3UTb 3G EKT HaKkonieHUA agedopmaunii noasyyectn B Hanbosiee HanpAKEHHbIX
yyacTkax Tpybonposoaa.

8.3.2. MpnmeHeHMe NpenBapuTEIbHON PACTAKKM 0OOCHOBLIBAKOT PacyeTOM, TaK KaK ee BO34ENCTBME MOXKET
6bITb U OTpPUUATENbHBIM. TIPUMEHATL MOHTAXKHYIO PaCTAXKY HeobasaTenbHo. Bonpoc o uenecoobpasHocTu ee
NPUMEHEHUA, A TAK}Ke O ee 3HAYEHUU U MeCTe BbIMOJIHEHWNA CAeayeT pelaTb C Y4eTOM KOHKPETHbIX 0cobeHHocTel
Tpybonposoaa.

8.3.3. CieslyeT Ha3HauaTb BeJIMUMHY PacTAXKM /A B HU3KO- 1 cpeHeTeMnepaTypHbIX TPy6onpoBoaax He 6onee
50% BOCNPUHMMaAEMOro TEMMNEPATYPHOrO pacliMpeHUs, a B BbICOKOTEMMEpPATypHbIX - He 6onee 1000% , roe

Ko3pOUUMEHT o onpeaenstoT No PUCYHKY 8.2.

8.3.4. Ecnv KauecTBo NpeaBapuTe/ibHOM PACTAKKN He rapaHTUPYeTCs, TO pacyeT BbINOIHAKT 6e3 ee yyeTa. Mpu
OLLeHKe nepemelLeHuin, YCTOMYMBOCTM M Harpy3oK Ha OMnopbl rapaHTUPYyeMyto MpeaBapUTE/IbHYIO pPacTAXKKY
YUYUTBIBAIOT AN HU3KO- U CpeaHeTemnepaTypHoro TpybonpoBoaoB Ha 3Tanax 2, 3, 6, 8, a A1 BbICOKOTEMMNEPATYPHbIX
- Ha 3Tanax 2, 6, 8 (cm. Tabauuy 8.2).

8.3.5. [Ins BbiCOKOTEMMEpATypHOro TpybonpoBoaa Npu pacyeTe No 3Tany 2 MOHTAXKHYIO PACTAXKKY y4YUTbIBAOT
TONbKO Npu onpeaeneHnm Harpy3sok Ha obopyaoBaHume. Mpy 3TOM pacyeT BbIMOHAIT B ABYX BapMaHTax (cm. Tabauuy
8.2):

- C YYETOM MOHTaXKHOM PaCTAXKKU M BBEAEHWEM AENCTBUTENIbHON TemnepaTypbl Harpesa t 4na BblYMCAEHUSA
Harpy3oK Ha onopbl;

- 6e3 yyeTa pacTaKKKU U ¢ BBeAeHNeM GUKTUBHON TeMNepaTypbl Harpesa 4a ON5 BbIYMCNEHUA HANPAXKEHUN B
Tpybonposoae.

8.3.6. EcAn 3HauyeHMe MOHTaXKHOM pPacTAXKKM ANA BbICOKOTEMMNepaTypHoro TpybonpoBoaa npeBbllaeT
3HayeHue, ykasaHHoe B 8.3.3, To obA3aTenbHO NPOBOAAT pacyeT no stany 3. Mpu 3TOM He yuuTbiBaloT 3PPeKT
CaMOPACTSAKKKN B paboyem cocTonaHuMM (T.e. pacyeT BeayT Kak ansa cpegHeTemnepaTypHoro Tpybonposoaa).

8.3.7. MOHTaXKHYIO PacTAXKKy B pacyeTe TpybonpoBoAa y4MTbIBAlOT 334aHMEM COOTBETCTBYHOLLMX B3aMMHbIX
CMELLEHN CTbIKYeMbIX CeYEHUN.

8.4. OnpepeneHune 1 oLeHKa Harpy3ok Ha obopyaoBaHne, oNopbl U CTPOUTENbHbIE KOHCTPYKLUK

8.4.1. Harpy3ku, nepegaBaemble Tpyb6onpoBoAOM Ha NpucoeanHeEHHOe 060pyA0BaHMNE, ONOPbI U CTPOUTE/IbHbIE
KOHCTPYKLUWUMK, onpeaenatoT Ha sTanax 2, 3, 6 un 8.

8.4.2. Topn3oHTabHbIE HAarpy3KM OT CUJ1 TPEHUA Ha NOABUKHbIE ONOpPbI TPY6ONPOBOAA ONpeaensatoT U3 yCAoBUuA

JO+02 =uQ,, (8.1)

roe 0 - 6okosas COCTaBAAOLLLAA CUNbI TPEHUA (Monepek ocn Tpybbl);

U, - npogonbHas cocraBnsiowas cubl TpeHus (BA0Ab 0c TPY6bI);

H _ koaddULMEHT TpeHus, NPUHUMAIOT No Tabauue 8.3;
Q - BEpTUKa/ibHOE Aas/ieHne Tpybonposoaa Ha NOABMMKHYIO OMnopy;

Az , Ax - INHeNHble nepemelweHna Baosib h nonepek ocu pr6b| COOTBETCTBEHHO.
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Tabnuua 8.3

KoadpodumumeHTol TpeHua

Tun onopel KoadpdpuumeHt tpeHua 4
CKosb3Aallas (ctanb no ctanu) 0,3
CKronb3alas (proponnact no ¢proponnacty) 0,05
KaTkoBas, Wwapukosas 0,1

KomnoneHtbl cubl TpeHna dx u 9: Ha nepemeleHnax B NAoCKOCTM CKONbKEHMA AOMKHBI COBepLUATH
oTpuLaTenbHyto paborty (T.e. Kaxkgan napa sHadennit Uy, Ay oy G, , A, [OJIKHA UMETb NPOTMBOMO/OXKHbIE 3HAKW).
KomnowreHtbl cunbl Tperna 9x u Uz (pucyHok 8.3) onpepensior nocneposatenbHbIMU NPUBAUKEHUAMK B

33aBMCUMOCTM OT NepemeLLeHmnii Tpybonposoaa AL

fY

Qy
z
g
£
X ,&
a
AY
w. [lepemewenne

LS

Ny

5

PucyHok 8.3. Cxema Harpysok Ha onopy

8.5. YueT BANAHUA KOMNEHCATOPOB Npu pacyeTe Tpybonposoaa

8.5.1. KomneHcaTopbl COCTOAT U3 OLHOTO WM HECKONbKUX TMOKMX anemeHToB (pucyHoK 8.10, a) u Habopa
AeTaneit, npepHasHayYeHHbIX ANA  KpenaeHus T[UOKUX 3SNeMEHTOB, BOCMPUATMA TeX WAM  MHbIX HArpysok,
npucoeauHeHus K Tpybonposoay v T.4.
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PucyHok 8.4. Cxema paboTbl OCEBOrO M YI/I0BOrO KOMMNEHCAaTOpPOB

Mo KOHCTPYKTUBHO-TEXHO/IOTMYECKOMY WCMONHEHUIO TMOKOro 3/1eMeHTa pas/ivyaloT c/edylolmne Tunbl
KOMMEHCATOPOB: IMH30BbIE KOMMEHCATOPbI C TMOKUMU 3/1eMEHTAMM, CBAPEHHBIMU U3 ABYX NOAYANH3; CUIbPOHHbIE
KOMMEHCaTopbl C TMBKMMU 3N1eMeHTamMM, MOJIYYEHHbIMU  MEeTOAOM MAPOGOPMOBKM; KOMMEHCaTopbl C
omeraobpasHbiMM roppamu; pesMHOBbIE KOMMEHCATOPbl; TKAHEBbIE KOMMNEHCATOPbI; Ca/lbHUKOBbIE KOMMEHCATOPbI U
HeKoTopble apyrue.

B 3aBMCMMOCTU OT XapaKTepa nepemMeLLeHN, KOTopble HE0HX0AMMO KOMMNEHCUPOBaTb, MPUMEHAIOT ceaylolme
TUMbl KOMMNEHCATOPOB:

- 0CeBble KOMMEeHCaTopbl (PUCYHOK 8.4, a - B);

- Yr0Bble KOMMNeHcaTopbl (pUCYHOK 8.4, 1);

- C/1BMroBble KOMMNEeHCcaTopbl (PUCYHOK 8.5, a - B);

- YHMBepca/bHble: CABUIOBO-MOBOPOTHO-OCEBblE, CABUIOBO-OCEBble, MOBOPOTHO-OCEBbIE, CABUIOBO-
NOBOPOTHbIE.
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PucyHoK 8.5. Cxembl paboTbl CABMIOBbIX KOMMNEHCAaTOPOB

8.5.2. KomneHcaTopbl BblGMpPalOT MO AaHHbIM 33aBOLA-WU3rOTOBUTENS B 3aBMCMMOCTM OT MAKCMMaNbHOrMO
pacyeTHOro AaBieHun, TeMmnepaTypbl, paboyelt cpeabl U KOMNEHCUPYIOLLEN CMOCOBHOCTH.

8.5.3. YcTaHaBAMBaAOT KOMMNEHCATOPbl COM/IaCHO CXEMaM M PEKOMEHZALMAM 3aBOA0B-U3rOTOBUTENEN.

8.5.4. [lpu noBepoyHOM pacyeTe TpyboOMpoBOAA KOMMEHCATOPbl PacCMATPMBAOT KaK  3/IEMEHT,
XapaKTepusyemblii B 3aBUCMMOCTUN OT KOHCTPYKLMM KOMMeHcaTopa 0ceBoi, N3rMbHoM U/Mam caBUroBOM }KeCTKOCTbIO,
onpeaensieMbiMuM No HOPMATMUBHbIM AOKYMEHTaM UK MO AaHHbIM 3aBOA40B-U3rOTOBUTENEN.

8.5.5. Cuny TpeHWs B CaNbHUMKOBOM KOMMEHCATOpe Oy, H, onpeaensaloT Kak Havbonbllee 3HAYeHue,
BblYMC/IEHHOE N0 GopMyIaMm:

4000m
qyc = T Lc Dc:ucﬂ-1 (8.2)

Qye = 2 ch Dc:ucﬂ-’ (8.3)

roe m - yncno 60ATOB KOMMNEHcaTopa;
_ 2 2
A - naouwaab NonepevHoro cedyeHna Habnsku A = ”(dic —D; )/4 , MM2;

7 =3,14159 .

dic - BHYTPEHHWUW AMaMeTp Kopryca ca/ibHUKOBOTrO KOMNEHcATopa, MM;
p - pacyeTHOe faBaeHue, NpuHMMaemoe pasHbiMm He meHee 0,5 MIa;

Lc - ANNHa HabMBKM MO OCU Ca/IbHUKOBOTO KOMMNEHCAaTopa, MM;
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D, - HaPYKHbI gMameTp naTpybKa cabHMKOBOrO KOMMEHcaTopa, MMm;

He - koapdUUMEHT TpeHNA HabUBKM O MeTann, NPMHUMaeMblil pasHbIM 0,15.
Mpu onpegeneHnn cunbl TpeHna no popmyne (8.2) 3HayeHue 4000m/ A, cnepyeT NpUHUMaTh He mMeHee 1
Mia.
8.5.6. MNpu pacyeTe Tpyb6onpoBoaa HEO6XOAMMO YUUTbIBATL PacropHOE YCUAMe B KOMMEHcaTope (PUCYHOK 8.6),
onpeaensemoe no popmyne
Np = pFeff’ (8.4)
F

roe " e
3aBOA0B-U3rOTOBUTENEN, MM2.

ff - abPeKTMBHAA NaoWaab, NPUHUMAEMan No CTaHAapTam Ha OCEBble KOMMEHCATOPbl UK MO AaHHbIM

PucyHok 8.6. Cxema npunaoxeHua pacnopHbIX YCUNUIA
B OCEBOM KOMMeHcaTope

F

B cnyyae OTCyTCTBUA OAHHbLIX O " ¢
- ANA CaIbHUKOBbLIX KOMMNEHCATOPOB

ff  JOMNYCKaeTCA NPUHMMATb cneaytoume sHavyeHUA:

F

€

T
ff :ZDcz’ (8.5)

- ANA CUAbGOHHBIX N IMH30BbIX KOMMNEHCATOPOB

T 2
F.=—(D,+D), .
eff 16( a+ ) (86)

roe D, wp- HaPY*KHbIA U BHYTPEHHUI AMaMETPbl COOTBETCTBEHHO MMBKOro 3/1eMeHTa, MM.

B NOBOPOTHbLIX WM CABMrOBbIX KOMMEHCATOpPax PacnopHOe ycuAMe BOCMPUMHUMAIOT CTAMKKamMMU. Y 0oceBbIX
HepasrpyeHHbIX KOMMEHCATOPOB PacrnopHOe ycuaue AencTByeT Ha yyacTku Tpybonposoga, MpumblKalowme K
KomMneHcaTopy. ITo ycuaune nepesaeTca Ha onopbl TpybonpoBoaa, YTo cnesyeT yunTbiBaTb NPU UX pacyeTe.

Feff :O.

[NnAa oceBbIX NOHOCTBLIO Pa3rPyKEeHHbIX KOMNEHCATOPOB caeayeT NPUHUMATb

8.5.7. XapaKTepucTMKa OCeBOro KommneHcatopa I:Z‘p:l Ha3bIBAETCA KOMMEHCUPYOLLEN CNOocObHOCTbIO Ha

pacTsxKeHue-cxKaTue (amnanTygoi oceBoro xoaa), a 2[’%} - MOJIHOM KOMMEHCUpYoLwen cnocobHOCTbHO.

B cnyyae BbinoaHeHuA MOHTaKHOM PaCTAXKM 0CeBOro KOMMNEHCATopa Ha BeINYUHY [ﬁp:l ero

KOMMEHCHPYIOLLYIO CNOCOBHOCTb Ha CKaTMe YBENMYMBAIOT 40 2|:ﬂ’p:| :
8.5.8. Mpu BbINO/SIHEHWM NOBEPOYHOrO pacyeTa TPYH6ONPOBOAA AOKHbI BbIMOJAHATLCA CAeAyoWwme YCA0BUA:
pacyeTHoe MepemelleHMe OCEBOr0 KOMMeHcaTopa He [AO0J/IKHO MNpeBbilWwaTb €ro KOMMEeHCUPYHOLLYHO

CNOCOBHOCTb Ha pacTAXKeHMe-CxKaTue (JoNYCTUMbIA OCEBOM X04):
< .
22| A ) @)

- Yron NoBOpPOTa Yr/I0BOro KOMMNEHCATOPa He AO/KEH NPEBbIWATL A0MYCTUMbIN YI1I0BOW XOA4;:
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ﬂ’e < [ﬂe]; (8.8)

- COBUTOBOE NepemelleHne CABUIOBOro KOMMEHCaTopa He AO/IKHO NpeBbIWaTh A0MNYCTUMbIA GOKOBOM X0,
ﬂ’A = [ﬂ’A]’ (8.9)

roe ’1p , A , Ay - pacyeTHble NepemMeLL,eHNA 1 Yrbl NOBOPOTa KOMMEHCATOPOB, OnNpeaenaemMble Ha OCHOBaHWK
pacueTa TpybONpoBoaa B LE/NOM;

[ﬁ’p:| , [ﬂ’ﬁ] , [ZA] - AONyCKaemble BE/IUYNHDI I'Ie|‘JEMeLLI,EHVIl7I KOMMEeHCAaTopa COOTBETCTBEHHO Ha pacCTAXXeHune-

cKaTne (KomneHcupyollas cnocobHoCTb), caBur (aonycTUMbIA 6OKoBOM xoa) U U3rMb (AoNyCTUMbIIA YrAoBOW Xoa),
KOTOpble ycTaHaBAMBaET 3aBOA-U3roTOBUTE/Ib MO pPes3y/ibTaTaM UCMbITaHWMIA KOMMEHCATOpa Ha BbIHOC/AIMBOCTL Mpw
3aflaHHOM HapaboTKe, COOTBETCTBYIOLLEN PeXMMY SKCnayaTauumn Tpybonposoaa.

[na yHMBepcanbHOro KOMMeHcaTopa, WUCMbITbIBAIOWEro OAHOBPEMEHHO oceBble, U3rMbHble U CABUrOBble
aedopmaumnu, Npu oTCYTCTBUN peKoMeHAaLUM i 3aBoAa-U3roToOBUTENS A0/IKHO BbINOMHATLCA YCA0BUE

ol
<1
[’Ip] ' [/10] ’ [EA] (.10

9. MoBepouHbIi pacyeT TPybonpoBoA0B Ha MPOYHOCTb € gasneHnem go 10
MTMa
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9.1. YcnoBumA CTaTM4ecKon NPOYHOCTM U MA/IOLLMKIOBOW YCTaNOCTH

9.1.1. YcnoBus MNPOYHOCTM BCEX I3TAMNOB pacyeta npuBeseHbl B Tabauue 9.1. OueHKy MPOYHOCTM Ans
cpeaHeTeMnepaTypHbIX TPYOONpoBoA0B Ha 3Tanax 2, 3, 6, 8 1 414 BbICOKOTEMMEPaTypPHbIX TPYOONpPoBOAOB Ha 3Tanax
4, 8 He npoBoAAT. [MpoBEpPKY MaIOLUUKAOBON YCTaNOCTU NPOBOAAT COrnacHo 9.6.

Tabnnua 9.1

Kputepuu npoyHoctu

Ycnosue NnpoyYHOCTH

JTan Harpysku CpepHeTemnepaTypH | BbicokoTemnepaTypHbIi

bI Tpybonposoz, Tpybonposoa

Pexkum MNAH

1 [JeliicTBne NOCTOAHHbBIX U AANTENbHbIX
BpPEeMEeHHbIX HeCaMOYPaBHOBELLIEHHbIX HAarpy3oK B
paboyem cocToaHUK

Sl,l[a] o, Sl,l[a]

2 [eicTBne NoCcToAHHbIX, AUTE/IbHbIX BPEMEHHbIX
CaMOypaBHOBELUEHHbIX N HECAMOYPaBHOBELLEHHbIX
HarpysokK 1 Bo34eNCTBMI B paboyem COCTOAHMUM -

o, <15[o]

3 [elicTene NOCTOAHHbIX, A/INTENbHbIX BPEMEHHbIX
caMoypaBHOBELLEHHbIX U HeCaMOypPaBHOBELLEHHbIX
HarpysoK 1 BO34eNCTBUIN B X0/104HOM (Hepaboyem)

COCTOAHUU - O

<1,5[o]

20

4 PacuyeT Ha ManouUMKNOBYIO YCTANOCTb Ao . < [Age]

Pexxum NMNAKOH

5 [JelcTBue NOCTOAHHbIX, AJUTENbHbBIX BPEMEHHbIX,
KPaTKOBPEMEHHbIX U 0COBbIX
HecaMoypaBHOBELLEHHbIX Harpy3okK B pabouem
COCTOSAHUM e

31,5[0'] o, £1,5[0']

6 [elcTBMe NOCTOAHHbIX, ANUTENbHbIX BOEMEHHbIX,
KPaTKOBPEMEHHbIX 1 0CObbIX CaMOypPaBHOBELLEHHbIX
M HECaMOYpPaBHOBELLEHHbIX Harpy3okK n

BO34€ENCTBMI B paboyem COCTOAHUMU -

o, 31,9[0]

Pexkum "cecmmKa

7 [JelcTBME NOCTOAHHbIX, AUTENbHbIX BOEMEHHbIX, Ons KaTeropui Is: Ona kateropun Is:

KPaTKOBPEMEHHbIX HECAaMOYPABHOBELIEHHbIX U o, <1, 6[0‘] o, <1, 6[0]

CcencMUYecKMx Harpy3oK B paboyem cocToaHMM
lIs nllls: lIs n llls:

o, S1,9[0'] o, 31,9[0]

8 [elcTBMe NOCTOAHHbIX, ANUTENbHbIX BOEMEHHbIX,
KPATKOBPEMEHHbBIX U CEUCMUYECKUX
CaMOypaBHOBELLEHHbIX U HECaMOYPaBHOBELLEHHbIX
HarpysoK 1 BO34enCcTBUIN B paboyem cCOCTOSHUK - -

9.1.2. Ecm TpyboNpoBOL COCTOUT U3 CpedHe- M BbICOKOTEMNEePaTypPHbIX YYacTKOB, TO NPOBOSAT ABa pacyeTa
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TpybonpoBoaa: nepsblii - Kak ANA cpefHeTeMnepaTypHOro, BTOPOM - KaK A/ BbICOKOTEMNEPaTypHOro. Ycaosusa
OLLEHKWU MPOYHOCTU ANsi CpefHeTeMNepaTypPHbIX YYaCTKOB U COeOUMHUTENbHbIX AeTanell NPUHMMAOT U3 NepBoro
pacyeTa, a 415 BbICOKOTEMNEPATYPHbIX Y4aCTKOB M COeANHUTENbHbIX AETanel - U3 BTOPOro pacyeTa.

9.2. PacyeTHble HanpaxeHua B Tpybax U coeAMHUTENbHbIX AeTansax

9.2.1. CpefHee OKpY)XHOe HanpseHue OT BHYTPEHHEero JaB/leHMA MNpPW OTCYTCTBUMM KOJEL, YKeCTKOCTU
onpeaensaoT no popmyne

p(Da_S)
“ 20,5

y

- (9.1)

Mpu pacyeTe HanpaXeHUi B Tpybax € KONbL@MM ecTKOCTH 3HadeHne T BbluMcAAoT No popmyne
GKLI =4 maX(O'l, 02 ), (9.2)

roe 3Hak "+" NpUHUMatOT Npy N36bITOYHOM BHYTPEHHEM [ABAEHUM U 3HAK "-"

- MPY HapYXXHOM (BaKyyMHblI
Tpybonposoa);

01 - 3dppeKTUBHOE KOMbLLEBOE HANPAXKEHWUE B y4acTKe TPyDbl MEXAY KOMbLLaMM XeCTKOCTU

~ |p|(D, —s) sD, +b%*p, 1o,
= 20,5 2sD, +b? ' 93

O3 - 3pdpeKTMBHOE KONbLIEBOE HaNPAXKeHME B TPY6e C y4eTOM YKPEnIeHUaA KObLaMM XKeCTKOCTM

pl(D.-s)-2 a [o],

|
o, = ) .
2 2(pyS (9.4)

roe b - paccTtoAaHne mexay TopLamm KoJel, }KecTKoCTU (pucyHok 14.1);
| - paccToAHME MeXay OCAMM KOJeLl, 3KeCTKOCTH;

Ak - NA0oWaab NONepeyYyHoOro ce4eHMna KoblL,a XeCcTKOCTy;

[G]k - AOMYyCKaemMoe HanpsarKeHne A5 KOJblia }KeCcTKOCTM Npu pacyeTHOM TemnepaTtype;

DL - k03P DULMEHT NPOYHOCTU CBAPHDIX LLIBOB KOMEL, }KeCTKOCTH.
9.2.2. MaKcMmanbHOe M3rMbHOe HampAXeHWe OT AaBNeHWA [PyHTa npu beckaHanbHol npoknagke Ob

O0MYyCKaeTcs onpeaenatb No NnpudanKeHHol dopmyne

D2
12 02750, 0580,). o5

y

B aTolt popmyne 0603HaueHus Te e, yto u B (7.1).
9.2.3. CymmapHoOe OKpYKHOe HanpaxeHMe paccumTbiBatoT no dopmyne

G(p = O-KH +|O-b|' (9.6)
9.2.4. CymmapHoe cpefHee oceBoe HanpsaXeHne oT 0CeBOM CUIbl U M3TMBaloLLEro MOMEHTa

Gz :GZN io-ZM’ (9.7)
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roe O-zN - HanpAaxeHwme ot 0CeBOW CUNbI

iN
p(DF

w

on =k ; (9.8)

N - oceBas cuna, BblYUC/IEHHAA MeTo4amMm CTpOMTeﬂbHOVI MEXaHUKU C y4ETOM PaCNOPHbIX ycmnmﬁ OT OaB/1eHNA;
Npun pacTtaXXeHUn oceBand CUIa NONNOKNTENbHAA, NPU CHATUN - OTPULLATE/IbHAA;

O-zM - 0CeBOE HanpAXxXeHune oT VI3I’M6aIOLLI,eI'O MOMEHTaQ, paBHOE

k
_ 0 . 2 . 2
Oor == (1Mo +(iM,)". 93)
Q)bw
roe kp - KO3adPULMEHT Neperpyskun, NPUHMMaeMbli cornacHo 8.1.15;

M; , My - momenTsi 8 PaccYMTbIBAEMOM CEYEHUN, AENCTBYIOLLME B MAOCKOCTM U NEPNEHANKYNAPHO NAOCKOCTH
0TBO/la COOTBETCTBEHHO (TPOMHMKA UK BPE3KM).
9.2.5. KacaTenbHoe Hanps»KeHue oT KpyyeHusa

9.2.6. XapaKTepuUCTUKN ceuyeHns Tpyb onpeaenatot no popmyiam:

4
zD? D. —2s
W = 323 1- aT » (9.11)

a

F=7(D,-s)s.

a

9.2.7. Mpwn pacyeTe HaNpAXKeHUn B COeAMHUTENbHbIX AeTansax TpybonpoBoaa Ko3pPUUMEHTbI MPOYHOCTM

cBapHoro wea npuHumatot Py :l, Dy, =1 n Pow 21, aTakke Op 21.
9.2.8. MMpu pacyeTe HaNPMKeHUn B NpAMbIX Tpybax KoO3PPUUMEHTbI MHTEHCUPUKALMKM MPUHMMAIOT
=1, =lp=1=1

9.2.9. Mpw 3HaueHusx koappuumenTos b, I, la, i meHblue eguHMLbI OHM NPK pacyeTe BOMKHDBI BbITb TPUHATI
paBHbIMU eguHULE.

9.2.10. Mpu BbLINOJHEHMWN PACYETOB HAa HeECamoypaBHOBELUEHHble Harpysku (no stanam 1, 5 u 7) Bmecto
svauennit bo, i, la, |t cneayer npunumars sHauenms O’75|o , 0’75|i , 0, 75|a , 0, 75It , HO He meHee 1,0.

9.2.11. KoadpuumeHTbl MHTEHCUDUKALMN HAMIPAKEHUIA Iy , I ,'p, I onpeaenatoT cornacHo 9.3 - 9.6. Ecau npu

atom 3HaueHue k He ykasaHo, To npunumator k =1 [1717 OTBOZA0B, KOCbIX CTLIKOB M NEpPexogos npuHumatot la = 1,
ans poitHmkos la = lo . KoadduumerTsl npumeHmbl npu coba0AEHUM COOTHOLLEHNS s/D, 20,01,

KoadppuumeHTbl MHTEHCUDUKAUUM HANPAKEHUN b, b, 1, &k [OMNycKaeTcs onpeaensTe MO AaHHbIM

3KCNEPUMEHTOB WUIM YUCAEHHbIX MeToaoB pacdeTa (MK3J) c yueTom peanbHO reoMeTpun U3Lenusa, XapakTepUCTUK
maTepuana U BHYTPEHHero gasneHus. [na TPOMHUKOBbLIX coeaMHEHUN KO3OOUUMEHTbI MHTEHCUPUKALMU MMEIDT

Pa3/IMYHbIE 3HAYEHUs B cedeHuax maructpanm (A-A, B-B) u otseTeneHus (B-B, pucyrok 9.3) - lon, tiv, Tan , T .
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a - CXeémMa HarpyxeHuma B pac4eTHOM Ce4YeHUu,
6- pacyeTHble ce4yeHnAa

PucyHok 9.1. PacyeTHaa cxema oTBoAa

PucyHok 9.2. Kocoit cTbIK

Ha caut

52
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allls
Bl i Ji'B
R
Al B

a - CXeéMa Harpy>xeHuAa B pacyeTHbIX ce4YeHUnAax;
6- pacyeTHblE Ce4YeHNnA

PucyHok 9.3. PacueTHas cxema TPOMHMKa (Bpe3Ku)

9.2.12. 3KBMBaNEHTHblE HANPAXKEHUA ONA pacyeTHOro cedeHma Tpybonposoaa BbluMCAAOT No dopmyne

2 2 2
o, = \/0'50 -0,0,+0, +37°. (9.12)

9.3. PacyeTHble MapameTpbl OTBOAOB U KOCbIX CTbIKOB

9.3.1. Hanps»KeHunsa B oTBOAAxX onpeaensoT B cooTBeTcTBum ¢ 9.2.1 - 9.2.12 anAa Tpex cevyeHuin A-A, b-b, B-B
(pncyHoK 9.1, 6).

Ona Karkaoro ceyeHUsA AOJIKHbI BbINOJIHATLCA YCAOBUA CTAaTUYECKOM MPOYHOCTM cornacHo 9.1.1 u ycnosus
Ma/IOLMKNOBOM YCTanocTn cornacHo 9.6.8.

KoaddmumneHTbl MHTEHCMDUMKaLMKN 418 OTBOAOB lo v li Bblumcasior no dopmynam:
- ANA THYTbIX, KPYTOM30THYTbIX M LWITaMNOCBAPHbIX OTBOA,0B

0,75
|:’—.Q, _
0 22/3(0[) (9.13)

09
'i=/12/—3wp'91
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- ANA CEKTOPHbIX OTBOAOB C YNC/IOM KOCbIX CTbIKOB N >= 2 (cm. puc. 7.1, 6)

.. 09
iy =1; :12/—3%'9, (9.14)

rae @p - koaddULMEHT yueTa BAMAHUA BHYTPEHHEro AasneHus. Ha atane 3 npuHumaior @p :1, a Ha apyrux

3Tanax

2/3

5/2
p(D,-s 2R _
o, =1+3,25| 2| =2 o
p E( 2s j D,-s) | %

a

A K03ddMUMEHT rMBKOCTN 0TBOAA, MPUHMMAEMbIN No dopmyne

A=——=.(9.16)
S

dopmyna (9.14) cnpasesnBa 415 CEKTOPHbBIX OTBOAOB, Y KOTOPbIX L' >=6sn & = 22,5 (cm. pucyHok 7.1, 6).

Koadduument €2 npuHumaiot:
- ANA OTBOAOB, CTbIKYEMbIX C TPyOamu Ha cBapKe, paBHbIM 1;

16
- ANA OTBOZLOB, CTHIKYEMbIX C TPY6aMm C OHOTO KOHLA Ha AaHLLE U C APYroro KOHLA Ha cBapKe, paBHbiM A~ ;
1/3
- B/ OTBOA0B, CTbIKYEMbIX C TPY6amu Ha baaHLax c 06emx CTOpoH, paBHbiMm A~ .

9.3.2. [InA KOCbIX CTbIKOB (pUCYHOK 9.2) npn & = 22,5 AonycKaeTca ncnonbsosatb dopmyay (9.14), npu aTom

NPUHMUMAIOT $=1ys dopmynbl (9.16) 1 (9.15) noacTaBNAOT 3KBMBANEHTHbIA paguyc R3 :

D,-s
R3 = a4 (1+ Cthl). (9.17)

Ecnum pacctoaHune L mexay KOCbIMU CTbIKamMm

L< D, =5

(1+tga), (9.18)

TO TaKne KocCble CTbiKM cneayetT C4UTaTb Kak OgunH CEKTOprIVI oTBOA C pagnycom

_L-ctga

R =———
‘ 2

* (9.19)

9.4. PacyeTHble NapameTpbl TPOMHMKOB U BPE30K
9.4.1. HanpseHuA B TPOMHMKAX onpeaenstoT cornacHo 9.2.1-9.2.12 ana cevenuii A-A, 6-b n B-B (pucyHok 9.3).

OnAa Kaxkporo cevyeHus cnefyeT BbIMNOMHATb YCAOBMA CTAaTUYECKOW MPOYHOCTM cornacHo 9.1.1 u ycnosua
MasIoOLMKNOBOM YCTaNOCTM cornacHo 9.6.8, Npu 3TOM A0NycKaemble HanpaXeHua A8 OTBETBAEHWMA U MarucTpanu
MOTYT OT/IMYaTbCA (B C/lyYae pas3IMyHbIX MapoK CTaav OTBETB/IEHWUA U MarncTpaan Bo Bpe3Kax).

9.4.2. KoHueHTpauma Hanps>KeHnn nsrnba B TPOMHMKax 3aBUCUT OT 6e3pasmepHoro napametpa H.

[nAa cBapHbIX TPOWHMKOB 6€3 YKpenAsoLWmMx Hak1a[goK
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[ns cBapHbIX TPOMHMKOB C YKPENAAOWUMMN HaKNagKaMm, KOHCTPYKLMA KOTOPbIX COOTBETCTBYET PUCYHKY 7.3, a:
—npu Sy =1,98

2(s+0,5s,)""

H=
S3/2(Da _S)

» (9.21)
~npu Sy >1,58

8s
H = .
D s (9.22)

a

[N WTamnocBapHbIX TPOMHMKOB, KOHCTPYKLMA KOTOPbIX COOTBETCTBYET PUCYHRY 7.3, 6:

npu Iy >0,125d, u s, > 1,55

25
D. -s

a

H=44

(9.23)
npu I, <0,125d, u s, <1,5s

H=31_2
D.-s

a

[na wTaMnoBaHHbIX TPOMHUKOB C BbITAHYTOM FOPJIOBUHOM Npu o = 0, 005da m Sy < 1,5s

2r, 2s
D,-s)D,-s

H=|1+ . (9.24)

Mpu pacuete oTtBeTBAeHMA (ceyeHue B-B) B ¢popmynbl 9.4.2 BMECTO HOMWMHA/NbHOW TONLLMHBLI CTEHKM S

noACTaBNAIOT 3KBUBANNEHTHYIO Se , onpeaensaemyto cornacHo 9.4.3.
9.4.3. JKBMBANEHTHAA TONLWMNHA CTEHKU B CE4EHMUM OTBETBNIEHMA COCTABAAET:

- I'Ipl/l Ha1n4nm BHYTPEHHerO AaBneHna ( p # 0)
S, =(5—C)Sg /max(Sg, Sgy ) +C, (9.25)

rae s - HOMMHa/ibHaA TONILWMHA CTEHKU;
SR - pacyeTHaA TONWMNHA CTEHKKX MarncTpaaum 6es y4yeTa ocnabneHusn OTBEPCTUEM, onpeaenaemasn no 7.1.1;

Srm - pacyeTHasa To/LWMHA CTEHKM MarMcTpasm C y4eTom 0csiabneHma oTBEPCTUEM, ONpeaenstoT cornacHo 7.4.3
npn ¥ 215 wan7.49npu 15 >y 245",
- MNPV OTCYTCTBUM BHYTPEHHero gasneHusa (p = 0)

S =(S—C)(PRD o, +c. (9.26)

3pece Pa BbluncnaoT no dopmyne (7.25), a Pro npuHMMaloT Kak HaumeHbluee 3HadeHve U3 Pa n Py (Pa
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BbluMCAAT No popmyne 7.25):
Pro = min((pd' (Dy)- (9.27)

[nsa TpoHMKOB Npu 13>y 245" gmecto P4 noacTaBnsioT 3HaueHMe

p(Da_SRM)

- (9.28)
Z[G]SRM

2

Ecimp=0, 10 Pd =1

9.4.4. KoapPpUumeHT MHTEHCUDUKaALMMN HanpaKeHUn nsrnba npu genctemm nsrnbatowero MOMeHTa nonepek
NAOCKOCTM TPOMHUKA:

- B CBApHOM TPOMHMKE C OTHOLEHWEM HAPYKHOMO AMameTpa OTBETBAEHMA K HAPYKHOMY AUMaMeTpy

Marmcrpanu da / D, > 0,5

= 18 ; (9.29)
’ H2’3(sin7/)3/2’ '

- B CBApHOM TpOﬁHMKe C OTHOWEHHNEM da / Da < o’ S , d TaKXKe B lUTaMNnoBaHHOM (LLITaMI'IOCBapHOM) TpOVIHMKe

= 0.9 (9.30)
° H2’3(sin7/)3/2’ '

rae 7 - yron mesxay ocAMM MarucTpanau M OTBETBAEHMUA (PUCYHOK 7.4), KOTOPbIN AOMKEH HAXOAWUTHCA B
AnanasoHe 90° >y 245",
KoadpduumneHT MHTEHCUDUKaLMU HanpaxkeHuin nsrmba npu gencrsum mnsrnbatowero MomeHTa B MAOCKOCTU

TpOﬁHMKa HE3aBNCUMO OT ero KOHCTpPYKUMnN N OTHOLWLEHNA da / Da BbIYUCNAKOT NO d)opmyne

i, =0,75i, +0,25. (g 31

Mpumeuarue. dopmynbl (9.29), (9.30) 1 (9.31) npu 7 <90 OA0T NpUbANMKEHHOE 3HaYeHne KoapdpuumeHTa

4
MHTEHCUPUKALMM C 3anacom B 0O IBIIIYIO cTopoHy. Bosee TouHble 3HaYeHUA KO3GPULMEHTOB MHTeHCUbUKaLUK
MO>KHO MOYYUTb YUCAEHHBIM METOA0M C UCMO/b30BaHNEM CNeLMann3npoBaHHbIX NporpaMm, peanmsytolmx MK3.

9.4.5. XapaKTepuUCTUKM ceyeHua Npu pacdete maructpanu (cedeHusa A-A n b-B) onpegensaoT no dopmynam
(9.11), a npu pacuete oTeeTBAEHUSA (CeueHMe B-B) - no popmynam:

W ="(d, —5,) Saps F=7(da—5)Sr: (9.32)

B KOTOPbIX SRb MPUHUMAIOT NPU PACcHETEe CBAPHbIX TPOMHUKOB M BPE3OK KaK HaMMEHbLUEE 13 ABYX 3HaYeHnit Se 1 Spl;

Sgp = MIN(S,, Syi;),

a Npu pacyeTe WTamnoBaHHbIX U LUTAMNOCBAPHbIX TpOl\/‘IHVIKOB - Kak HaumeHbllee 3Ha4eHne U3 BeTNYnH Se n Ssli
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Sgp = MIN(s,, Sqi;).

9.4.6. BpeskW, KOHCTPYKLMA KOTOPbIX COOTBETCTBYET PUCYHKY 7.3, paccyMTbiBalOT Mo GpopmMy/am CBapHbIX
TPOMHWKOB.

9.5. PacueTHble napameTpbl Nnepexonos
9.5.1. HanpAa*eHnA B KOHLEHTPUYECKNX N IKCLLEHTPUYECKMX Mepexoax, KOHCTPYKLNA KOTOPbIX COOTBETCTBYET

PUCYHKY 7.2, onpeaenatoT cornacHo 9.2.1 - 9.2.12. Mpun sTom Ko3dPUUMEHTbl MHTeHCMIUKAUUM onpeaenstoT no
dopmynam:

iy =i, =1,2+0,006(as,/s,)** (D, Is,)"™,

(9.33)
i, =0,6+0,003(as,/s,)"* (D, /5,)"”,

rae @ - yron KOHYCHOCTY B rpajycax.

®opmyna (9.33) cnpaseanmsa npu 5 < a < 60°, 0,0125>5,/D, 20,2 ,1<s,/5,<2,12

9.6. PacyeT Ha MaNIOLMKAOBYIO YCTAaNoOCTb

9.6.1. OueHKY ManoLMKIOBOM YCTanoCTM NPOBOAAT HAa OCHOBE aHanU3a YCUAWI, onpeaensemblx No AaHHbIM
ynpyroro pacdeta Ha 3tanax 2 u 3. OCHOBHOWM pacyeTHOM HArpysKoi ABAAETCA MAJIOLUMKIOBOE TeMMepaTypHoe
BO3/elCTBME, BbI3blBaeMoe KonebaHnammn TemnepaTypbl.

9.6.2. Ha ocHOBe BepOATHOCTHOWM OLEHKM YCNOBWI 3KCMJyaTauMW B TeYeHMe roaa 3afatoT TemnepaTypHyto
MUCTOPUIO, COCTABAEHHYIO M3 MOAHLIX UMKAOB C Pas/IMYHbIMU M3MeHeHMAMM TemnepaTtypbl no OCT 25.101.
TemnepartypHasa uctopma nmeet BuA;

7 At N,
21 At Nos
17 At, N,
Ty Aty Noy

M 06bIYHO CTPOUTCA B nopAaKe y6bIBaHVIFI MHTEpBA/IOB BPEMEHU U M3MEHEHMUN TeMneparTypsbl, T.€.

T,>T, > > T,

At > AL, > > AL,

npuyem Al y 7y otHocaTes K UMKNY C HAMBONbLLUMM M3MEHEHWEM TEMNEPATYPbI.
KarKabln LMKA i-ro TMNAa XapakTepum3yeTca YacToTOM NOBTOPEHMS NOi B ONpe/eneHHOM HTepBae BpeMeHN i

N USMEeHEHNEM TEMNEPATYyPbI At| .

[lonyckaeTcAa He yyuTbiBaTb M3MEHEHMs TemnepaTypbl B npegenax +/- 2,5% oT Hambonblero 3HayeHwus,
MPUHATOrO B pacyeTe.

9.6.3. MNpu oLeHKe MaNOLMKIOBOW YCTaIOCTU pacyeTHbIN CPOK 3Kcn/lyaTauum Tpybonposoaa tc pekomeHAayeTca
NPUHUMATb He MeHee 20 NeT, ec/iM B 3aaHNN HA NPOEKTUPOBAHME HE OFOBOPEH MHOM CPOK.

9.6.4. NpuBeaeHHbIe K X0N0A4HOMY (Hepaboyemy) COCTOAHUIO PasMaxy 3HAKONEPEMEHHbIX YCUININ ANA UUKAA C
HanboNbWMM U3MEHEHMEM TEMMEPATYpPbl ONpeaenatoT Ha 3Tane 4 pacyeTta 4/1A KaXK40ro PacyeTHOro cevyeHus Kak
Pa3HOCTb YCUAMI Ha 3Tanax 2 u 3:
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0= Ep(ME®/TE=M;" [ Ey),

i Ezo(MipaﬁlE_Mim/Ezo)’

t E20 (Mtpaﬁ JE — Mtxon / Ezo)’ (9.34)
= Ezo(Npaﬁ/E— Nxon/Ezo),

M
M
M
N

pab pab pab a6
rae M o , I\/li , Mt B N P MOMEHTbI U NpPO40/IbHOE YyCU/1ne B pa60‘-IEM COCTOAHUNUN pr60I'IpOBOLI,a;

xoin xoun Xo1 X1
My ) M, ) M, , N - TO e, B X0/104HOM (Hepaboyem) cocToaHUM Tpybonposoaa.
9.6.5. Mo n3ameHeHUAM 3HaKoNepeMeEHHbIX YCUIUN ONpeLenstoT:

- nepemeHHble HanpPAXeHUs OT U3MEHEHU OCEeBOI CUAbl, U3rMbaloLEero MoMeHTa (AGZ) N KpyTALLero
MOMEHTa (AT) - no dopmynam (9.8), (9.9) u (9.10);

- NepemMeHHble HanpaXeHUsa oT BHYTPEHHEero AasaeHus AG«) - no ¢opmyne (9.6);
- pa3max 3KBMBANEHTHbIX HaNPAXKEHUI ANA LUMKNA C Haubonbleit pacieTHON TemnepaTypoit, BbluMCAAEMbI MO
dopmyne

Ao, , = \/AG; -Ao Ao, +A022 +3A7%, (9.35)

9.6.6. Paamaxu 3KBMBANEHTHbIX HANPAKEHUI C MEHbLUEN TeMNepaTypoi COrnacHo TemnepaTypHON UCTOpPUMU
paccumnTbIBatOT NO popmyne

At,
Ao, =—A0,,, i=2,3,..,k (9.36)

At

9.6.7. [lonyckaemblii pasmax SKBUBaZIEHTHbIX Hanps:keHui, Mla, BbibupatoT no opmyne
[Ac,]= min([Ao-], [AGNC]), (0.37)

roe [AO-N] - OOMNYyCKaemblii pasmax 3KBMBA/IEHTHbIX HaMpPAMKeHWA M3 YCI0BUA MaNOLMKIOBOM YCTanoCTy,
onpeaensemblit cornacHo Tabauue 9.2;

[AO-] - [OMYCKAaeMblil pasmax 3KBMBA/IEHTHbIX HANPSAXEHWI, onpesensemblii cornacHo Tabauue 9.2;
N, - pacyeTHOE YMCAO0 NOHbIX LUMKIOB Harpy»KeHus (MoAHbIX MYCKOB M OCTaHOBOB).

1
A\ - KOapdULMEHT NpmnBeseHus K Temnepatype 20 °C

B [0]/[0]20 mpu t >20 °C,

Al
1,0 mpmt<20 °C;

(9.38)

Ny, Ny - KoadduuMeHTbI 3anaca NPOYHOCTY MO YUCAY LMK/IOB U MO HAMPSKEHUAM, TPUHUMAEMbIE:
- Ans TpyBONPOBOAOB U3 aNOMUHUA, Meay 1 ux cnnasos NN = 20 , N, = 2,0 ;

- Ans Tpy6ONPOBOAOB U3 TUTAaHa U ero cnaasos N = 30 , N, = 2,5 ;

2 2 2
A , A, B - KoadPpuumeHTbl, NPMHUMaeMble coriacHo Tabanue 9.3. Mpwm A\ >1,0 NPUHUMAIOT A\ =10
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Jonyckaemblii pasmax HanpssKeHuin

Tabnnua 9.2

Marepuan Tpy6onposoaa [AGN ] [AG]

TpybonpoBoabl U3 yr1epoancTomn un

HU3KONErnpoBaHHOM (HeaycTeHUTHOWN) 1 0,533

o 80A' (1+1200N, 15([c]+[c],,)
TpybonpoBoapbl U3 ayCTEHUTHOM 1 ~0,533

an 110A (1+1000N, 15([c]+[c],,)
TpybonpoBoapbl U3 aItOMUHUS, AZ A B

+ PR
MeAaM, TUTaHa v UX CNA1aBoB N Nc n 1 25([0-]"'[0-]20)

9.6.8. ManouuKkioBas ycTanocTb Tpybonposoga Ha aTane 4 obecneyeHa, €ciu BbiMONHAETCS YCA0BUE

Ao <[AO'e]. (9.39)

e, 1l —

9.6.9. B cnyyae pacyeTa BPe3KM M3 pasIMYHbIX MaTepuasioB onpeaensaiowmm ABAseTca MmaTepuas, garowmmn

HavMeHblLee 3HaYeHne [Aae] )

KoaddunumneHTbl gna pacyeta MaNoOUMKIOBOW YCTaNoCTH

Tabnnua 9.3

MaTepuan A, MNa B, MMNa AZ

Cnnasbl antomuHmna Mapok AMuC, AMr2, AMr3 0,18-10° 0,40,, 2300 -t
2300

Cnnasbl antoMuHUA Mapok AMr5, AMr6 0,086-10° 0,40,, 2300 -t
2300

Meab mapok M2, M3, M3p 0,39-10° 0,50, 3200 -t
3200

MegHble cnaasbl mapok /1C59-1, 163, 1062-1, 0,3-10° 0,40, 3200 -t
KMy 3200

TutaH mapok BT1-0, BT1-00 0,46-10° 0,40, 1200t
1200

TuTtaHoBbIN cnias mapku 0T4-0 0,33-10° 0,40,, 1200t
1200

TuTaHOBbIN cnNnas mapku AT3 0,31-10° 0,40,, 3200 -t
3200
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5
9.6.10. PacyeTHOE YMCN0 NOAHbIX LMKAOB NpU Nc <10” guiymcnsior no dopmyne

n

Nc = Nc,l +Z(RiNc,i)’ (9.40)

i=2

N AO‘e’l;

rage c,1 -4YMUCNO NOJIHbIX UMKNOB C pa3MmaxamMi 3KBUBA/IEHTHbIX HaﬂpﬂH(EHMVI

n - Yyncno CTyHeHEVI AMNINTY, 3KBUBAZNEHTHbIX Haﬂpﬂ)KeHMVI AGE,i C YACNIOM LMKNOB Ha Ka)KAOVI CTyneHu,

N

PaBHbIM c,i,

Ri - KO3OOULMEHT, PaBHbIN:
- ANnA TpybonpoBoAoB U3 Yr1epoancToin U HU3KONErMpoBaHHOW (HeayCTEHUTHOW) cTanm

r 16 —1,875
AGe i ’
A'80 .

R = Aa—m ' (9.41)
e 1

|\ A'80

- ans TpybonpoBOAOB U3 ayCTEHUTHOM CTanu

r 1,875
1,6 !
Ao

e,i

R Alllo _
i = 1,6 1 (9.42)
Ao, ,

A110

- Aana TpY6OI'IpOBO,£I,OB 13 aAlOMUHNA, megun, TMTaHa U NX CN1aBoB

Ao, —E
o
R = B | - (9.43)
Ao, ,——
"o

10. NoBepoyHbIl pacyeT TPy6ONpPOBOAOB Ha MPOYHOCTb C AaBJEHMEM CBbILLE
10 MTla

10.1. O6buwue nonoxeHun

10.1.1. NoBepouHbIi pacyeT TpybonpoBoAoB ¢ AaBneHuem cBbiwe 10 MIa BbINOAHAT cornacHo pasgeny 9, 3a
UCKAoYeHnem GopMy ANA pacyeTa Hanps»KeHWn B 0TBOAAX, TPOMHUKAX (Bpe3Kax), npusegeHHbix B 9.3 n 9.4. 3Tn
HaNpAXeHWA cieayeT onpesensATb COrNacHoO NpuUBeLeHHbIM fanee TpeboBaHUAM.

10.1.2. Echm TpybonpoBoA COCTOUT U3 y4acTKOB C AaBneHnem HuxKe 10 MIMa u c gasneHnem Bbiwe 10 MMMa, To
TpeboBaHWA HACTOALLErO PasAena NPUMEHAIOT TO/IbKO A7 YYaCTKOB U COEANHUTENbHBIX AeTanel C aB/eHUEM Bbille
10 MnNa.

10.1.3. Bce dopmynbl HacTosWero pasgena NpMMEeHUMbl NPU OTHOLWIEHUWU TONLWMHbBI CTEHKM K Hapy»KHOMY

(s—c)/D, <0,25

AnameTpy
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10.2. OnpegeneHvie TONLWMHbBI CTEHOK M A0MNYCTUMOrO AaB/IeHUA
10.2.1. PacyeT TO/ILMH CTEHOK KPUOTreHHbIX TPybonpoBoaoB NpoBoAnTcA coriacHo 7.2.1.
10.2.2. nna Bcex BUA0B OTBOAOB TPYH6ONpPOBOAOB C AaBaeHuem bonee 10 MMa B popmyny (7.9) noactaBnsioT:

ki=KYi, i=1,2,3,(10.1)

roe TopoBble KO3dOOUUMEHTbl ANA BHELWHEN, BHYTPEHHEM W HenTpanbHOMW CTOPOH OTBOAA ONpeaenatoT
COOTBETCTBEHHO MO pOpMyam:

10.2.3. lns 0TBOAOB U3 YINEPOAUCTON, NETMPOBAHHOM U ayCTEHUTHOM CTanel, TeMmnepaTypa CTEHKM KOTOPbIX He
npesbiwaeT 350 °C, 400 °C, 450 °C cooTBeTCTBEHHO, 3Ha4YeHUsA KoadpPpuumneHToB Gopmbl creayeT onpeaenatb no

bopmynam:
/ a : / a
Y,=0,12|1+,/1+0,4—=q |; Y>=Y1; Y, =0,12| 1+,/1+0,4— |, (10.3)
a o
roe
a—S_R——P 'q—2ai+1' 10.4
D 2[0]+P’ D, 2,( A4)

d - 0Ba/IbHOCTb Nonepe4vyHoro ce4eHnA oTeoaa, %

D, max — Dami
q = 2 —amax amin _10Q.
5 h (10.5)

amax amin

10.2.4. Ana oTBOAOB U3 YINEPOAUCTON, NETMPOBAHHOM U ayCTEHUTHOM CTanel, TemnepaTypa CTEHKU KOTOPbIX
Bbiwe 400 °C, 450 °Cn 525 °C cooTBETCTBEHHO, 3HaYeHMA K03dPULMEHTOB PopMbI CneayeT onpesensats No Gopmynam:

Y, =0,4| 1+ /1+0,015Eq Y, =Y Y, =0,4 1+‘/1+O,015i . (10.6)
a a

10.2.5. [Jns oTBOAOB, pacyeTHas TemnepaTypa KOTopbix 6osee yKasaHHoi B 10.2.3, HO MeHee yKasaHHOM B

10.2.4, KoadpduumeHTbI Yl, Yz, Ya OOMKHbl ONpenenaTbCa AMHENHBIM UHTEPNOAMPOBAHMEM B 3aBMCMMOCTM OT
3HayeHUs TemnepaTypbl. MpK 3TOM B KayecTBE OMOPHbLIX BEAMYMH MPUHMMAIOT 3HAYEeHUA KOIPPUUMEHTOB,
COOTBETCTBYHOLME YKAa3aHHbIM FPaHNUYHbIM TEMMNEPATYPaM.

10.2.6. Mpu npoBeaeHMn pacyetos no ¢opmynam (10.3) - (10.6) g0KHbI BbINOAHATLCA CAeAytoLLMe YCA0BUA:

- eC/v 3Ha4YeHnA KoadduLmMeHToB \4 , Y, , Y; Noy4atoTcA MeHee eANHNLbI, TO UX CAeayeT NPUHMMATb PaBHbIMK
egnHuLe;
- €C/M BblYMC/IEHHOE 3HaYeHne g NpeBbIlaeT eauHULY, TO caeayeT NpuHMMaTb g = 1;

-npn & < 0,03 3Ha4YeHus KoadpdpuumeHToB dopmbl Yl, Yz , Y3 W NonpaBo4YHOro KoadpouumeHTa q cneapyet

NPUHUMATb PaBHBIMM MX 3HaYeHuo npu & = 0,03,
10.2.7. HOMWHaNbHYIO TO/ILMHY CTEHKM OTBOAA C/iedyeT NPMHMMATb Hanbonbluei U3 3HaYeHU I, NoNyYEeHHbIX
AN TPEX CTOPOH OTBOZA COMNMAcHO 5.5.2 ¢ COOTBETCTBYIOWMMM KaxkA0M CTOPOHE CyMMapHbIMU NprubaBKkamm c.
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[Nsa CeKTopHbIX OTBOAOB, M3roTOBASEMbIX M3 OecloBHbIX TPyO, HOMMHANbHYIO TO/LWMHY CTEHKU creayeT
BblOMPaTb NO BHYTPEHHEWN CTOPOHE OTBOAA.

10.2.8. Jonyckaemoe AaBneHMe A/ OTBOAOB BbIYUC/AAIOT KaK HaMMeHbllee AN BHELWIHEW, BHYTPEHHEN U
HenTpasbHOM CTOPOH 0TBOAA No dopmyne

2(Dy [G] (S_C)

(-0 Ky,
2 K.Y,

[p]=

- (10.7)
D, —

10.3. PacueTHble HanpAXeHNA B 0TBOAAX
10.3.1. Hanps»keHus B 0TBOAax ONpeAensaioT Ana Tpex cedyeHnin A-A, b-b, B-B (pucyHok 9.1, 6):
- Npu pacyeTe 3TanoB 1, 5 U 7 HaNpAXeHNA B OTBOAAX ONpeaenaAtoT B cooTBeTcTBMM € 9.2.1 - 9.2.12, npu aTOM

KO3DPUUMEHTbI MHTEHCUDUKALMN MPUHUMALOT h =1 :1. Ecan KoapoduumeHT rmbKocTM oTBoga A<14 , TO
AOMNOJIHUTENIbHO 411 KaXKA0T0 U3 CeY4eHUMN BbIUNCNAOT 3ddEKTUBHOE HanpskeHue no popmye

» 0,931 YMg + M/

e P 2 W
1-0,0725 ~0,2512 (10.8)

[0] [0]

- Npv pacyeTe 3Tanos 2, 6 U 8 HaNpPAKeHWA B OTBOLAX ONPeAeNAtoT Kak Hanbosibliee 3HaYeHMEe U3 NOJYYEHHbIX
no popmynam:

p

0,6k;M, +1.27M, )7, +(0.6k,M, ) B, +0.5Wa,, | +(k,M,)’,

0,6k,M; +1,2yM, )y, + WUKH]2+(kth)2, (10.9)

1\/(
:Viv\/ (0,6k M, +1, ZzMa)ﬂm+(O,6kpM0)7m+o,5WGKHT+(kth)2’

N

J

0,6k, M, )7, +Wo, | +(k,M,)".

M 1 1 * 1 * *
k, +— K, =— K =k' .
k NPUHUMAIOT P |, B OCTA/IbHbIX CAY4anX "p p;

Mi 4;( p p
- NMpu pacyeTe 3Tana 3 HanpAXeHUA B OTBOAAX ONPeaenatoT Kak Hambonbliee 3Ha4YeHUEe U3 NOYYEHHbIX MO
dopmynam:

Mpwn Mi>0 n

0,6kM, ~L175-M,) 7, +(0.6k,M, ) 5, ] +(k,M,)’,

2

1\/(
:viv\/ (0.6k;M, ~1,78-M, ) £, +(0,6k,M, )7, | +(k,M, )",

i

l

0,6k;M,-1,75-M, )y ] (M, ) (10.10)

0,6k, M, )7, | +(k,M,)".

p
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1 1 * 1 * *
b >——| Kk, +— npUHUMatoT Ko =1~ B OCTa/IbHbIX CyHaAX Ky =K,
M, L45( " K, K, - '

Npu Mi <0

3pecb BE/TNYUNHY Ma onpeanenaroT npu pa60-|eM AaB/NEHUMN,;

- MpKU pacyeTe 3Tana 4 HaNPAXKeEHUs B OTBOAAX ONpPeAensAloT Kak Hambosnbluee 3HaYyeHue M3 MOJyYeHHbIX No
dopmynam:

Aaeylz%\/:(k;Mi+2M3)ym+(kpMo)ﬂm +Wam]2+(2kp|v|t)2,
Aaeylz%\/:(k;M,+2M3)ﬂm+(kpM0)7/m +W0KHT+(2kth)2,
Aae,f%[(k;mi+2M3)ym+zw%]2+(zkpmt)2, (o4
Aaevl:%\/:(kpM());/m+2W0'Ku]2+(2kth)z.
M, 1, 1 .1 .
Mpu M; >0, M? >Z kp +k_ NPUHUMAIOT kp :k_ , B OCTa/IbHbIX Cy4anx kp :kp )

i p p
B npuBegeHHbIX Bbiwe d)opmynax:

O« BbluncnaoT no popmyne (9.1);
A sbumcnsior no dopmyne (9.16);
Vm, B - K03dPULMEHTbI MHTEHCUOUKALLMM HAaNPsAXKEHN - onpegenstoT cornacHo 10.3.2;

M » BblUMUCAAIOT No popmyne
2RD,a

M - PN
5 p 100(Da—s)s (10.12)

rae a - Haya/ibHas 0Ba/IbHOCTb MONEPEYHOro CeYeHns 0TBoAa, %, Bbluncasemas no popmyne (10.5).
Moment M cunraerca NONOMKUTENbHbBIM, EC/IM OH HaNpaB/IeH B CTOPOHY YBE/NMYEHNA KPUBU3HbLI OCU TPYObI.

10.3.2. KoadppuumeHTbl MHTEHCUDUKALMM HanpasKeHnid Vm , :Bm onpegenatot no opmynam:

¥, =0,754 i A, (1-1%);

i=2,4..

rae Be/NUYMHY b BbIUMCAAIOT HAa OCHOBE CeayoWmMX GopmMyIi:
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a, =1010 +16331% +99w;
a, =1,016 + 6614 + 63— 22510
&
a, =1,028+2014° +35w—m;
a,
a, =1,062+37,54° +15a>—M; (10.14)
a, .
b=1125+154 +3a)—w;
a,
2
0=36423_
SED,
KoaddpuumneHnTnbl Aiz BbIYMCAAIOT NO GopMynam:
1.
A=t
0,3125 ,
A, =—Ay,;
a,
0,4375 ,
Ay =—""A,;
a, (10.15)
0,4687 .
Ay =—"A,;
a,
0,4812
A102 = T Asz-

10.3.3. BTOM cny4ae, KOraa OTCYTCTBYHOT AaHHbIe O GaKTUYECKO BEIMYMHE HaYa/IbHOM 3NIMNTUYHOCTU CeHEHNI
KPMBOAUHENHbIX TPYD, pacyeT HanpsaxKeHMi B HUX no 10.3.1 BegyT Kak npu a = 0, Tak 1 NPU BO3MOXKHOM HanboibLuem
3HAYEeHUU a, NPUHUMAEMOM MO TEXHMYECKUM YC/NOBUAM HA M3rOTOBNEHME WM MO COMNAacOBAHWUIO C 3aBOAOM-
N3roToBUTENEM.

Ecnun BeNMUMHA HaYaNbHOM INNMNTUYHOCTU @ <= 3%, TO B pacyeTe HanpsXKeHUN SNANNTUYHOCTb HE YYUTbIBAOT
(npuHUMmatoT a = 0).

[na HUM3KoTeMnepaTypHbIX TPybONpoBOAOB 3HAYeHWE HayanbHOW SAJIMNTUYHOCTM CeYeHMAa a caeayet
NpUHUMaTL C yBennyeHnem B 1,8 pasa.

10.3.4. Hanpsa»keHna ANA CEKTOPHbIX OTBOAOB C YMC/IOM CEKTOPOB b6osiee ABYX MOMKHO onpenensatb no

npueeaeHHbIM paHee Gopmyam gnsa KPMBOANHENHbIX Tpy6. Mpun onpegeneHnn reoMeTpmYeckoro napameTpa A ana

CEKTOPHOro KOJiIeHa BENNYNHY paanyca R= R3 BbIYUCNAKOT NO d)opmyne

L
R, = 2tge (1016)

[lNA KaxOoro cevyeHWs B KayecTBe PacYETHOrO 3KBMBAMIEHTHOrO Hanps)eHua NpuHMMaloT Haubonbliee U3
3HAYEeHUM, BbluMCNEHHbIX No popmynam (10.8) n (9.12).
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OnAa Karkporo ceyeHWA AOJ/IKHbI BbINOJHATLCA YCAOBUA CTAaTUYECKOM MPOYHOCTM cornacHo 9.1.1 u ycnosusA
Ma/IOLMKNOBOM YCTaNoCTn cornacHo 9.6.8.

10.4. PacuyeTHble HanpsXeHUsA B TPOMHUKaX U Bpe3Kax

10.4.1. HanpAaxeHns B TPOMHUKaxX onpeaenatoT cornacHo 9.2.1 -9.2.12 ana cedenunii A-A, 6-b n B-B (cm. pucyHokK

9.3), Npu 3TOM KO3GPUUMEHTbI UHTEHCUPUKALUN MPUHUMAIOT h=1h Zl. [ns Kaaoro us cevyeHuUn BbIYUCAALOT
apdeKTUBHOE HanpAXeHWe No popmynam:
- Npu pacyeTe nostanam 1l,5un 7:

JMZ+MZ+M?
o, =0,50,, +max(Q, 1,0)k, W ; (10.17)

- Npu pacyeTte no stanam 2, 6 n 8:

JMZ+ M2+ M2
o, =0, + max(O, 67, 1,0)kp W ; (10.18)

- Npu pacyeTe no stany 3:

JMZEMZ + M
o, =max(0,6y,,1,0)k, W ; (10.19)

- Npw pacyeTe no aTtany 4:

o AMZEME+M?
g w

Ao, , =0, +max(0,5y,,15) , (10.20)

rae Ow BblumcnaoT no popmyne (9.1);

k

p - KOadPULMEHT Nneperpyskun, NpUHMMaemMblin cornacHo 8.1.15;

Vm, © - KoadPULMEHTbI MHTEHCUPUKALMM HANPAXKEHUIA, onpeaensemble cornacHo 10.4.2.

10.4.2. KoadppuumMeHTbl MHTEHCUOUKALMM HANPAXKEHWIN ONPEAENAtOT B 3aBUCMMOCTU OT PACYETHOTO CeYEHUA U
TUNa TPOMHUKOBOrO CoeANHEHUA NO popmMynam:

- ANS CBAPHbIX TPOMHMKOB C YKPENAAIOLWMMMN HaKNagKamMmu U 6e3 YKpennsatoLwmx Hak1a4okK B cedeHumn B-B:
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- 10.21
3,0 pu (MJSO,% ( )
D,-s
A=l138-12% "% pou0.0<[d=S | q
D,-s D, -s
1,8 ipm (uj =1,0;
D,-s

- AN1A CBAPHbIX TPOMHUKOB C YKPEMNAALWMMN HaKagKamn n 6e3 yKpennsaoLWmnx Hak1agokK B ceyeHuax A-A n b-

0,3
Q=0 9(@} ;
2s,

(10.22)
=1 G(Da_sjom d,—s, |.
Tm =52 Tos D,-s )

- ANA WTAaMNOBAHHbLIX U WUTaMNOCBAPHbIX TpOl‘;IHMKOB C r= O’ 05(da - Ss) B ceyeHwuun B-B:
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0,67 05
Q:0,8(Da_sj min da_SS;O,S (S—SJ
2s D, -s S

Il
>
O
Q
|
wn
7\
o
mU ®
| |
w mm
N
o
w
7~ N\
7 |m(”
Al

A
%@ﬁ 2rj
D.-s

2,0 mpu (ﬁj <0,9,
D -s

a

(10.23)

A= 3,8—2ﬁnpno,9< & <1,
D, -s D

a

1,8 npu (MJ =1,0;
D, —s

- ANA WTAaMMOBAHHbIX M LWUTaMMNOCBAPHbIX TPOMHUKOB C r=0, 05(da - Ss) B ceyeHunax A-A n b-b:

0,3
Q:OQ(%_%j :
28,

- —0,67
(10.24)

D, -s (da—ss
Vm N <

1,6 a
25[1+ 2r ]
D, —s

L a

3pech NMPUHUMAIOT

0,4 mpu s, /s <1,
T:
1,0 mpu s, /s=1. (10.25)

[na cBapHbIX TPOMHWMKOB C HaKNaAKOW BMECTO TOJILMHbI CTEHKM Kopnyca S ciaedyeT MCMoAb30BaTb

9KBUBANIEHTHYIO TONILLNHY

S, = S+O,5Sn. (10.26)
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11. Pacuet TpybonpoBoaa B perKume UchbiTaHUi

11.1. O6wue nonoxeHun

11.1.1. MUHMManbHaa BeAMYMHA NPOOHOIo AaB/EHUA NPU UCMbITAHUAX Prcn [OJIXKHA COCTaBNATb

> 1 25 p [0]20
Puex =L —[O_] » HO He meHee 0,2 MMa. (11.1)

[na BakyymHbix Tpybonposogoe u TpybonpoBoaos 6e3 BHyTPeHHero M36bITOYHOrO AaBAeHUA cneayert

npuHumate Puen = 0,2 Mlla
11.1.2. NpobHoe gaBneHne Pucn He OONKHO ObiTb BbllLe BEIMYMHBI, MPU KOTOPOI KO/bLLEBbIE HANPAXKEHUA OT

npobHoro AaBneHns B CTEHKaxX TPyb 1 AeTanel NpeBbllatoT 3HaYeHne [G]m , onpegensaemoe cornacHo 11.1.3.
370 AocTUraeTca Npwm BbINOJHEHMM YCNOBUA

pncn < [ p]ncn ' (112)

PacueT makcumansbHo aAonyctmmoro I'IpO6HOI'O AaBJs1eHUnA [ p]mn BbIMOJIHAKOT COrnacHoO d)opN\ynaM pasgena 7,
B KOTOpPbIX:

- BMECTO 40NYyCKaeMoro HanpAaxeHuma [O-] noAcCTaBAAT A0NYCKaemoe HanpAaXeHne ana pexkmma NCNbITaHUMN

[O-]HCH , onpepensaemoe cornacHo 11.1.3;
- ANS NPOEKTUPYEMbIX U BHOBb M3rOTOBASEMbIX TPYOONPOoBOA0B NpMbaBKy Ha KOPPO3UIO U 3PO3UL0 MPUHUMAIOT

paBHOM C, = O;

- 19 TPy6ONPOBOAOB, HAXOAALWMXCA B IKCMNYaATaLMKM, NPUBABKY HAa KOPPO3MIO 1 3po3nio 2 npuHUMaloT ans
$aKTMYECKOro CpoKa 3KcrnayaTtauMm Ha MOMEHT MPOBEAEHUA UCMbITaHUA MO0 BMECTO HOMMUHANbHOM TOJIWMHDI
CTEHKM S MOoACTaBAAT (GaKTUUYECKYIO TOJLMHY CTEHKKW, OMpPefensemylo Ha OCHOBEe CTaTUCTUYecKol obpaboTku
pe3y/bTaToB U3MEPEHUN TOLLMH CTEHOK, a CYMMapHYyto npubaBKy Npu 3TOM NPUHUMaIOT paBHoM ¢ = 0.

Onpefenatb MakcMMasabHO AonycTumoe npobHoe aaBneHune [p]ucn [OOMYCKaeTca TaKXKe No NpubanxKeHHon
dopmyne

(9],

pncn S p— (113)
[o]

11.1.3. Jonyckaemble HanpPAXKeHUs SN PEXKMMA UCNbITaHUIA BbIYUCASIOT MO GopmMmynam:
- ANA YrNepoauCTblX, HU3KOMErMpoBaHHbIX, GEPPUTHbLIX, ayCTEHUTHO-QEPPUTHDLIX, MAPTEHCUTHDLIX CTanen U
CNNaBOB Ha Xe/ie30HMKeeBO OCHOBe

O 20 WIA O 550

[O-]ch - 1’1 » (11.4)

- ana ayCTEHVITHOVI XpOMOHVIKEI'IEBOl‘/’I CTann, alloMnHUA, mean n nx cniaBos

_ Op2/20 U Oy 59

[G]ncn - 1,1 » (11.5)

- ANA TUTAHOBbLIX CN/1aBOB
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(0], =722 16)

11.2. MoBepoYHbIi pacyeT TpybonpoBoaa B pexKMMe UCMbITaHUM

11.2.1. NoBepou4HbIl pacyeT TpybonpoBoaa B COCTOAHUM UCMbITaHUI NpoBOAAT Ana pexknuma NAKOH no atanam
51 6 (cm. 8.2.1) cornacHo pasaeny 9, Npu aTOM pacyeTHas MoAe/b A0/XKHA COOTBETCTBOBATb paboTe TpybonpoBoaa
BO BPeMA UCMbITaHUN.

11.2.2. B KauyecTBe PACYETHOrO JABAEHWA MPUHUMAIOT AABAEHME WUCMbITaHWit Puen , B KauyecTse pacueTHoi
TeMnepaTtypbl - TEMNepaTypy NpPoAyKTa BO Bpems MCMblTaHWA. Bec paboyero npoaykta NPUHMMAOT paBHbIM Becy
cpeabl, C MOMOLLBI0 KOTOPOK NPOBOAAT UCNbITaHWA (BoAa, ras, BO34yX M T.4.).

11.2.3. Ecav NnpoBoAAT MUCNbITaHWA TpybonpoBoaa 6e3 M30aAuNn, TO BEC U30IALNUN HE YYUTbIBAIOT.

12. Hu3KoTemnepaTypHble (KpuoreHHble) TpybonpoBoabl

12.1. OcobeHHOCTM pacyeTa KpMoreHHbIX Tpybonposoaos

12.1.1. K HM3KOTEMNEPaATYPHbIM (KPUOTreHHbIM) OTHOCAT TPYb6oNpoBOAbl C TemnepaTypol oT muHyc 269 °C ao
muHyc 70 °C.

12.1.2. YcnoBuA NpOYHOCTM Ha BCEX 3Tanax MOJIHOrO pacyeTta Tpybonposoda npuBeaeHbl B Tabavue 12.1.
OueHKy npoyvyHocTM Ha 3tanax 1, 3, 5, 7 He BeayT. Ha atanax 2, 3 u 8 AONXKHbI BbINOJIHATLCA BCE MPOBEPKWU Ha
YCTONYMBOCTb, NPeAyCMOTPEHHbIE HAaCTOALLMM CTAHLAPTOM.

Tabnunua 12.1

Kputepuu npoyHoctu

dTan Pexxum pacyeTta v Harpysku Ycnosue NpoYHOCTH
Pexxum MNAH
1 JencTeme NOCTOAHHDBIX U SNNUTENbHBIX BPEMEHHbIX -

HeCaMoypaBHOBELUEHHbIX HAarpy3oK B pa6oqu COCTOAHUMN

2 CoBMecCTHOe AeNCTBME NOCTOAHHbBIX U BCEX A/INTENbHbBIX BPEMEHHbIX o < [G] <I>
. . . S
HarpysoK 1 BO34eNncTaunii B paboyem coCTOAHUM (NPU KPUOTEHHbIX
TemnepaTypax) O, < 2,5[0] <2>
3 CoBMecCTHOE AeiCcTBUE BCEX HarpyKatowmx GpakTopos B "Hepabouem" -
COCTOAHUM
4 PacyeT Ha ManoUUKNOBYHO YCTANOCTb Ao, < [Aae]

Pexxum NMAKOH

5 Ll,eﬁcmme NOCTOAHHDbIX, ONNUTE/IbHbIX BPEMEHHDbIX, KPAaTKOBPEMEHHDbIX U -
0CobbIX HeCamMmOoypaBHOBELUEHHbIX HAarpysoK B paGO‘-IEM COCTOAHUU

6 CoBMeCTHOE AeiCcTBUe BCEX HArpy30K U BO34eNCTBUI B pabouem o, < [G] <I>

COCTOAHNU
O'e < 2,5[0] <2>

Pesxkum "Ceicmmuka"

7 [JelicTBne NOCTOAHHbIX, AANTENbHbIX BPEMEHHbIX, KPaTKOBPEMEHHbIX -
HecamoypaBHOBELLEHHbIX 1 CEMCMMYECKUX Harpy3oK B paboyem
COCTOAHUM
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8 CoBMeCTHOE AeiCcTBUE BCEX HArpy30K U BO34eNCTBUI B paboyem o < [G] <1>
o . S
COCTOAHWUUN N CENCMMNYECKMX Harpy30K

o, < 2,5[0‘] <>

<1> Ycnosue ToNbKO ANs Tpy6.
<2>Ycnosue TONbKO 419 TOOMHUKOB, BPE30K, OTBOAOB W NEPEX0L0B.

12.1.3. Ecaun TpybonpoBoA, COCTOUT U3 CpefHe- U HU3KOTEMNEepPaTyPHbIX Y4aCTKOB, TO BbIMONHAIOT ABa pacyeTa
TpybonpoBoAaa: Nepsblii - Kak ANa cpeHeTeMNePaTypPHOro, BTOPOWM - KaK A1A HU3KOTEMNEPATYPHOTO. YCN0BUA OLLEHKM
NPOYHOCTU AN1A CPeAHETEMMNEPATYPHbIX Y4aCTKOB U COEANHUTENbHbIX AeTael NPUHUMALOT U3 MePBOro pacyeTa, a g
HU3KOTEMNEPATYPHbIX Y4aCTKOB U COeANHUTESbHbIX AETaNel - U3 BTOPOro pacyeTa.

12.1.4. [JonycKkaemble  Hanps)eHua  gAad HM3KOTeMNepaTypHbIX  TpybonpoBoaoB C  y4yeTom
HWU3KOTEMNEpPaTyPHOro YyNPOYHEHUA BbIYUCAAIOT MO dopmyne:

- ANA ayCTEHUTHbIX CTanein

Gmin/t + k (IB,)(O-max/t B Gmin/t )’
[0]=0,9-min [a]k/zo 4 G ;O-B/zo B; [a]mo +wﬂ;  12.0)
[O_]mo + Ot — 0.2 q; [G]k/zo + O30/t —O1.0/20 q
n, N,

- ANA aNOMUHKUA, MeAN U UX CNNaBOB

[0]=0,9-min| [], ,, + 4= g [], 4 TN g | 15

n, n

- AN1A TUTaHa U TUTAHOBbLIX CNJ1aBOB

[0]20’9 [G]k/20+@ﬂ v (12.3)

B

roe [O-]k/ZO =0, 9<(7min/20 +k (/B,)(Gmaxlzo _Gminlzo)); (12.4)

k(ﬁ')Zﬁ; (12.5)

E&, (O + 002
B = ( ’ ); (12.6)

(GB/t)Z

2
Ee, . (GB/I + 0-0,2/'[)‘0-0,2/20‘

Es0&ai20 (03/20 00,220 )(GO,Z/t )

q:

> (12.7)
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2
Ee,, (O-B/t T 001t )(O-B/zo )

Ex0€a20 (O-B/ZO T00,/20 ) (O-B/t )

b=

7 (12.8)

Omaxt M Omint MPMHAMAIOT Kak Hambosbliee M HaMMeHbliee M3 3HauyeHWi, OnpeaensiemMbiX COFNacHo
cootHowennam O, /N, u Gy, [ N npu Temneparype t.

Koadpduumentol N, n Ny npuHumatot:

- ana aycrenutHbix ctaneit N, =3,0, N, =1,5;

- ANA anoMuHKA, mean m ux cnnasos N =3,5, N, =1,5;

- NA TUTAHOBOTO IMCTOBOrO NPOKaTa M NpoKaTHbIX TpY6 N, = 2,6;

- ANA TUTAHOBbIX NPYTKOB M NoKoBok N, = 3,0.

[1nA a/IIOMMHMEBbIX 1 TUTAHOBbIX CMIaBOB 3HaYeHUA KO3bdULMEHTOB q 1 [ He AoMKHbI NpeBbiwaTs 1,0.

12.1.5. KoadpduumeHnTsl npouHoctn ceapHbix weoB Py, Pw u Pow ponkHbI onpesenaTbca No cieayowmm

bopmynam v He NpeBbIWaTb e4MHULY:

lole o _lole o _lok

(Dy - [O'] (Dy, Pu = [O'] Pus Pow = [G] Powr (12.9)

roe go;, (0\:\,, (Dt;w - KO3pPUUMEHTbI MPOYHOCTU CBAPHbLIX LIBOB, BbluMcC/AeMble cornacHo 5.4, 6e3 yyeta
HM3KOTEMMEPATYPHOro yNpoYHeHUs;

[O'] - AONyCKaemoe HanpAaxeHne ONA OCHOBHOINO MeTanna C y4yeTOM HW3KOTEMNepaTypHOro ynpo4vyHeHuA
maTepuana cornacHo 12.1.4;

[O']C - AONyCKaemMmoe HanpAXeHne oNa CBapHbIX WBOB C y4eTOM HU3KOTEMMNEPATYPHOTO YNPOYHEHHUA:

- ANSA ayCTEHUTHbIX CTanen

Oyt —Oy20 »2y,. O10/t ~O10/20 »2y,.
[O-]k/20+ - n =00k [G]k/20+ n ¢k;
b T
) o.,—C O, a0 —O
— min 4 Gwit Z %20 - 4 Gron %000 . )
[G]C [G]kIZO n q ’[G]kIZO n ax; ' (12.10)
Ot %520 pi- 010/t ~ 91,0120
[O-]k/ZO == K [O-]k/ZO +—————pk
n, N
- AnAa aAltoMnMHUA, megun, TMTaHa U UX CNJ1aBOB
Oyt —O0y/20 21,.
[O-]k/ZO +— n =00k
B
i Oyt —O04/20 p, -
[G]c =min [G]k/zo+%ﬂk’ 1 (12.11)
B
Oyt —Oy/20
[O-]k/ZO +— n =gk

B

roe k - nonpaBoyYHblli KO3GOUUMEHT K pacyeTy NPOYHOCTM CBAPHOrO LIBa NPU KPUOreHHoW TemnepaType,
onpegensiemblit no Tabauue 12.2;
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2 o
g - KBagpaTt KOppenAuMOHHOro OTHOWEHWA, MNOKa3biBaloWwnMKM B MNpouUeHTaxX, HACKOJ/IbKO TemnepaTtypa
oxXnaxgeHna onpeaenaeTr Be/IMHNHY KOHCprKLI,VIOHHOﬁ MPOYHOCTN NUCCNeaoBaHHOIo MmeTtasana npun yyete AEVICTBVIH

) _
APYTUX GaKTOpoB. BennunHy & onpeaenaioT cxoma U3 BbIGOPOUYHOTO (SMMMPUUECKOTO) 3HauYeHHA & :

tj . o
roe O'KJH - pacyeTHoe 3HayeHue KOHCTPYKLMOHHOM NMPOYHOCTU NP paccMmaTpruBaemMon TemnepaType

tj .
GBJi = UO_B/ZO’ (1213)

U - dyHKUMA, onpeaenseman Nno paccesHuo OTHOCUTE/IbHbIX U3MEPEHUIA Npeaena NPoYHOCTM obpasua Kak
cpegHeKBagpaTMYecKas BeNnymHa

Z(Gs/i /03/20)

L= ; (12.14)
m

1] .
O, i - CpefHee 3Ha4YeHue npefena NpouHocTh obpasua Npu pacyeTHo TemnepaType;

m - YNC/ZIO OCHOBHbLIX KOHCTPYKUMOHHO-TEXHO/NONMYECKUX U IKCNNYAaTaUMOHHbIX d)aKTOpOB, XapaKTepHbIX AnAa
KOHKpPETHOro tnmna MSAeﬂMVI;

. 1]
k - uncno TemnepaTypHbIX YPOBHEN, 4151 KOTOPbIX PACCUUTHIBAIOT O'KJn ;

o - o6u.|,ee cpegHee 3Ha4veHune KOHCprKLI,MOHHOVI NMPOYHOCTKN Ha BCEM TeMNepaTtypHOM HUHTepBane AnA

KIT

dopmyn (12.1) - (12.11):
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Tabnuua 12.2

MonpaBoyHbIi KoadduumneHT k

MonpaBo4HbI KoadduumeHT k npu Temnepatype t, °C
Matepuan

20 -70 -196 -253 -269
12X18H10T 1 0,95 0,90 0,80 0,80
10X14T14HAT 1 0,95 0,90 0,80 0,80
03X13Ari19 1 0,95 0,90 0,80 0,80
03X20H16AT6 1 0,95 0,90 0,85 0,80
AMuC 1 0,95 0,90 0,90 0,90
AMr5 1 0,95 0,90 0,90 0,90
[20 1 1,00 1,00 0,90 0,90
AMr6 1 1,00 1,00 0,90 0,90
BT5-1KT 1 1,00 1,00 - -

12.1.6. Mpw oTCcyTCTBMM AaHHbIX gns dopmyn (12.1) - (12.11) pekomeHayeTca NpUHUMATb [G] 6e3 yyeTa

HM3KOTEMNEPaATYPHOro ynpo4vHeHus cornacHo 5.3.1 npu temnepatype 20 °C.

12.1.7. Ecnn KpuoreHHbl TpybonpoBoa, NPOEKTUPYETCA C IKPAaHHO-