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Mpepgucnosue

1 PABPABOTAH AKunoHepHbIM ob6uecTBoM «OpaeHa J/leHnHa HayuyHo-uccnepgoBaTesibCKUA U KOHCTPYK-
TOPCKUIA MHCTUTYT 3HeproTexHnkn nmenun H.A. flonnexana» (AO «HUKNIT»)

2 BHECEH TexHu4Yeckum KomuTeToM no ctaHgapTusaumm TK 322 «AToMHas TeXHuKa»

3 YTBEPX/AEH W BBEAEH B IENCTBUE Mpukasom defgepanbHOro areHTCTBa No TEXHUYECKOMY pe-
ryMpoBaHunio n meTponorum ot 20 okTa6psa 2021 r. N? 1174-cT

4 BBELEH BIMNEPBbIE

5 ®depepasibHOE areHTCTBO MO TEXHUYECKOMY PerysiMpoBaHunio U MeTPOsIOrUn He HeceT OTBETCTBEHHOCTHU
3a NaTeHTHYl 4YMCTOTY HacTosiwero craHpapTa. MNateHToo6najaTeNlb MOXeT 3asiBUTb O CBOUX MpaBax U Ha-
npaBuTb B ®efepasibHOE areHTCTBO MO TEXHUYECKOMY PerysimpoBaHUi0 U MeTPOSIOrMn apryMeHTUpoBaHHOe
npefnoxXeHVe 0 BHECEHWMN B HACTOALW WA cTaHAapT NonpaBkn ANs1 yKa3aHUA MHKOpMaLUM O Halu4yumM B CTaH-
fapTe 06beKTOB NaTeHTHOro NpaBa U nateHToo6napatene

MpasBuna npuMeHeHns HacTOoALWero cTraHgapTa ycTaHOB/eHbl B cTaTbe 26 PefiepanbHOro 3akoHa
0T 29 mnioHA 2015 r. Ne 162-®3 «O cTaHgapTusauun B Poccuiickoin degepauunmn». NHdopmayns 06 m3-
MeHEeHUAX K HacT oA eMy cTaHfapTy Nnyb6ankyeTca B eXerofHom (No cocTOoAHUI0 Ha 1aHBapsA TekyLwero
roga) nHhopmMmaunMoHHOM yKkaszaTene «HaunoHanbHble CTaHAapThi», a 0OPULNANbHbIA TEKCT U3MEHEHUN
N NonpaBoOK — B €XeMeCAYHOM MH(OpPMaLMOHHOM yKaszaTene «HauuoHanbHble cTaHjapThi». B cnyvae
nepecmoTpa (3ameHbl) UM OTMEHbl HACTOALWEro cTaHjapTa CooTBeTCTBYLee yBejoMmneHne byageT
ony6n11MKkoBaHO B 6nmxalilueM BbINyCKE €XeMeCAYHOro WUHOPMAaLMOHHOTO ykasaTena «HauuoHanbHble
cTaHgapTbi». CooTBeTCTByWana nHhopmaumnsa, ysefoMneHne u TeKCThbl pasMmeLlalnTCca TakkKe B UH-
chopmaLMoHHO cucTeme 06LETr0 NO/b30BaHUA — Ha oduuManbHOM caiiTe defepasbHOro areHTcTBa no
T exXHNYeCKOMY peryinpoBaHunio 1 MeTponorum B ceTwu MHTepHeT (WwWw.rst.gov.ru)
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BesepeHune

HacToswuii cTaHAapT B3auMOCBSA3aH C APYTMMYU cTaHAapTaMu, BXOASALWMMMN B KOMMJ/IEKC CTaH4apToB,
pernameHTMpyloL X 060CHOBaHNE MPOYHOCTN 060pyAOBaHMNSA U TPyGOMNPOBOAOB aTOMHbIX dHEpPreTu4yecknx
yCTaHOBOK.
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HALUWOHAIMNDBLHTUB NI CTAHAOAPT POCCUNMNCKOMN PEOLEPALMUMN

OBOCHOBAHWE NPOYHOCTWN OBOPYAOBAHUA N TPYBEOMNPOBOAOB ATOMHBIX
OQHEPTETUYECKUX YCTAHOBOK

MoBepoOYHbIN pacyeT Ha NOCTNPOEKTHbIX CTaAUAX

Rules for strength assessment of equipment and pipelines of nuclear power installations. Verification calculation at post-
project stages

JNaTa BBegeHns — 2022—01—01

1 06nacTb NpUMeEHeHMUA

1.1 HacTtosAwwniti ctaHpapT ycTaHaBniMBaeT Tpe6oBaHNA K NpoBeJeHN0 NOBEPOYHOTO pacyeTa Ha Npouy-
HOCTb 060pyA0BaHNA U TPY6GONPOBOAOB aTOMHbIX 3HEPIreTUYECKNX YCTAHOBOK, HA KOTOPble pacnpocTpaHsieTcs
pelictBue pefepanbHbIX HOPM U NpaBua B 061acTM UCNONBb30BaHNA aTOMHOU aHeprun [1].

1.2 HacToswmniA cTaHAapT npejHasHavyeH AN NPYMEHeHUs Npu 060CHOBaHUM NPOYHOCTU o6opypoBa-
HMA M Tpy6oNpPOBOAOB aTOMHbIX 3HEPTreTUYeCKNX YCTaAaHOBOK Ha CAeAylWMUX NOCTNPOEKTHbIX CTaAUAX: U3ro-
TOBJ/IEHME. MOHTaX, 3KCnayaTauus u KanutaibHblii PEMOHT.

2 HopmaTtuBHbIe CCbl1KK

B HacTosflWeM cTaHgapTe UCNOMb30BaHbl HOPMaTUBHbIE CCbIZIKU Ha cnegytolwmne cTaHfapThbl:

FOCT P 58328 Tpy6onpoBoAbl aTOMHbIX CTaHUN. KoHUuenunsa «Teuyb nepej pa3pywleHnem»

FOCT P 59115.1 O60CHOBaHWe NPOYHOCTMN 060pPyAOBaHNA U TPY6ONPOBOAOB aTOMHbIX 3HEPreTu4yecknx
YCTaHOBOK. TEPMUHbI U onpefeneHns

FOCT P 59115.2 O60ocHOBaHMe NPOYHOCTN 06opyaOoBaHNSa U TPy6ONpOBOAOB aTOMHbIX 3HEPreTUYecknx
ycTaHOBOK. Moaynb ynpyroctu, TemnepatypHbiii KO3 pULUNEeHT NMHEeWHOro pacwupeHuns, koadduuneHT My-
accoHa. Mmoaynb caBura

FOCT P 59115.3 O60ocHOBaHMe NPOYHOCTN 06opyaOoBaHNSa U TPy6ONpOBOAOB aTOMHbIX 3HEPreTUYecKnx
ycTaHOBOK. KpaTKOBpeMeHHble MexaHnyeckne CBOMCTBA KOHCTPYKLMOHHbLIX MaTepuanos

FOCT P 59115.4 O60oCcHOBaHMe NPOYHOCTN 060PYyAOBaAHUA U TPYGONPOBOAOB ATOMHbIX 3HEPreTuYecKnx
YCTaHOBOK. lANTeNIbHble MeXaHW4Yeckne CBONCTBA KOHCTPYKUWOHHbIX MaTepunanos

FOCT P 59115.7 O60CHOBaHWe NPOYHOCTN 060pyAOBaHNA U TPY6GONPOBOAOB aTOMHbIX 3HEPreTu4yecknx
yCTaHOBOK. MMpn6aBKn K TONWMHE CTEHKN HA CNJ/IOWHY KOPPO3Uto

FOCT P 59115.9 O6ocHOBaHMe NPOYHOCTN 06OpyAO0BaHNSA U TPyO6ONPOBOAOB aTOMHbIX 3HEPreTUYecKknx
yCTaHOBOK. [TOBEPOYHbIN pacyeT Ha NPOYHOCTb

FOCT P 59115.12 O60ocHOBaHMe NPOYHOCTN o6opyaoBaHMA M TPy6ONpPoBOAOB aTOMHbIX 3HEPreTuYeckKmnx
YCTaHOBOK. YTOUHEHHbIN NOBEPOYHbIV pacyeT Ha NOCTNPOEKTHbIX CTaANAX

FOCT P 59115.14 O60cHOBaHMe MPOYHOCTM 060OpPyAOBaHUA U TPybONpoBOAOB aTOMHbIX 3HEpPreTUYeckux
yCTaHOBOK. PacuyeT Ha CONPOTUB/IEHNE XPYNKOMY pa3pyLleHNto Kopnyca BOA0-BOASHOIO 3HepreTU4Yeckoro peakropa

FOCT P 59115.15 O60ocHOBaHMe NPOYHOCTN 060OpPyAOBaHNA U TPYOONPOBOAOB aTOMHbIX 3HEPreTUYeCcKnx
yCTaHOBOK. PacyeT Ha MPOYHOCTb TUNOBbLIX Y3/10B Tpy60oNpoBOA0OB

NMpumeuvaHune — [pn NONBL30BAHNN HACTOSILLMM CTaHAAPTOM Liesiecoo6pa3HO NPoOBepuUTb AelicTBUe CCbIIOY-

HbIX CTaHAAPTOB B MHGOPMALMOHHON cCuCTEMe 06LLEt0 NONb30BaHNA — Ha ouumanbHOM caliTe defepasibHOrO areHT-
CTBa MO TEXHUYECKOMY PerysiMpoBaHunio 1 MeTPOsIOrMn B CeTU VIHTEPHET WM MO eXerogHoMy UH(OPMaLMOHHOMY yKa3a-

M3paHne opuymanbHoe
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Tento «HaumoHanbHble CTaHAAPTbI», KOTOPbIA ONy6/IMKOBaH MO COCTOSIHMIO HAa 1 siHBapsi TeKyLWero roga, u rno Bbinyckam
€XEeMeCsYHOro NH(POPMaLMOHHOTO yKa3aTensi «HaluoHanbHble cTaHAapThbl* 3a Tekywuii rod. ECNM 3aMeHEeH CCbISTOYHbIN
cTaHAapT, Ha KoTopblli AaHa HejaTUpOBaHHAasi CCbl/ka, TO PEKOMeHyeTCcs MCNo/b30BaTb AeliCTBYIOLLYI0 BEPCUIO 3TOro
cTaHAapTa C y4eTOM BCeX BHECEHHbIX B JJaHHYI0 BEPCU0 U3MEHEHWN. EC/IM 3aMeHEH CCbIIOYHbIN cTaH4ApT, HA KOTOPbIi
faHa AaTupoBaHHas CCblika, TO PeKOMeH/yeTCA UCMOob30BaTb BEPCUIO 3TOrO CTaHAapTa C ykasaHHbIM Bbllle roAoM yT-
BepxXAeHust (NpuHsATUS). Ecnun nocne yTBEPXAEHWS HACTOsILero ctaHhapTa B CCbUIOYHbIA CTaHAAPT, Ha KOTOPLIA faHa
[aTUpoBaHHasA CCblJIKa, BHECEHO M3MeHeHMne, 3aTparnBatoliee NosoXKeHNe, Ha KOTOpPOoe AaHa CCbliKa, TO 3TO NOJIOKEHMNE
pekomeHyeTcss NPUMeHATbL 6e3 yyeTa JaHHOTo M3MeHeHUs. Ecnun ccbinoyHblii cTaHAapT OTMeHeH 6e3 3amMeHbl, TO Moso-
KeHune. B KOTOPOM flaHa CCblJIKa Ha HEro, PEKOMEHAYETCSt NMPUMEHSTb B YacTW, He 3aTparuBaloLieil 3Ty CCbIIKy.

3 TepMuHbl, onpepeneHus, 0603HavYeHnsa un CoKpauw eHunsa

3.1 TepMUHbI U onNpefeneHus

B HacTosAwem cTaHgapTe NpuMeHeHbl TepMuHbl no FTOCT P 59115.1.

3.2 O603HauyeHunsa N cokpaweHuns

B HacToslwem cTaHAapTe NpMMeHeHbl 0603HavYeHns n cokpaweHnsa Nno FTOCT P 59115.9. a Takxe cnegy-
owmne o603HavYeHe U coKpaleHune:

Sf— dakTuueckoe 3HaYeHUE TOMWMUHBI CTEHKN, MM;

KNH — ko3 pULMNEHT MHTEHCUBHOCTN HaNpPsXXeHNN.

4 O6bwme NooXeHUs

4.1 BOCHOBY NPUHATbLIX B HACTOALWEM CTaHJapTe MeTOA40B pacyeTa Ha MPOYHOCTb MNOJSTOXEHbI NMPUHLMUMBI
oueHKn npoyHocTn no NOCT P 59115.9. flonyckaeTcs NpUMeHeHne APYyrux MeToAOB pacyeTa Ha MPOYHOCTb
npv ycnoBumn UX Hagnexalwero pac4yeTHO-aKCNepnMmeHTaNIbHOro o60CHOBaHUSA.

4.2 ToBEPOYHbI pacyeT Ha NOCTMNPOEKTHbIX CTaANAX HEO6XOANMMO NPOBOAUTL:

- HA MOMEHT 060CHOBaHNA NPOYHOCTU;

- Ha KOHel Ha3Ha4YeHHOro cpoka cnyx6bl (B TOM Yncne ¢ y4yeToM NPoANEeHNSa cpoka Cnyx6bl).

4.3 NoBepoYHbI pacyeT BKOYaeT B ce6s:

a) pacyeT Ha cTaTUYeCcKyl MPOYHOCTb:

6) pacyeT Ha YyCTOWYMBOCTb:

B) pacyeT Ha BUGPOMNPOYHOCTb:

r) pacyeT Ha nporpeccupytol,ee n3smMmeHeHme popMbl U pasmepos:

) pacyeT Ha LWUKINYECKYIO MPOYHOCTb:

e) pacyeT Ha CONPOTUB/IEHNE Pa3pPyLWEHNIO;

X) pacyeT Ha ANINTENbHYIO CTAaTUYECKY0 MPOYHOCTb.

M) pacyeT Ha AIMTENIbHYIO LUKINYECKYI MPOYHOCTb;

K) pacyeT Ha BHeWHWe AUHaAMNYeCckne Bo3aencTeums.

4.4 TloBEPOUHBbIli pacyeT Ha MPOYHOCTb Ha NMOCTNPOEKTHbIX CTAAUAX AONYyCKaeTCA He NPOBOAUTbL, eCNu
yAOBNETBOPSAIOTCA BCE NepeyYnNC/ieHHble HMXe YyCN0oBUA:

a) o60CHOBAHO, 4TO NCNO/Ib30BaHNe (PaKTUUYECKNX 3HAYEHU XapaKTepucTUK mMartepuanos He yXyawunT
OLEHOK MPOYHOCTN NO CPaBHEHWIO C pacyeTaMu Ha cTagun NPOEKTUPOBaHUA (KOHCTPYMpOBaHUA);

6) KOHCepBaTM3M pacyeTHOW MocnefOBaTeNIbHOCTU HarpyXeHusa, BkAYawlell B ceb6s hakTUYecKyto
nocnefoBaTeNbHOCTbL OT Haudajna akcnnayatauum A0 MOMeHTa 060CHOBAHWA MPOYHOCTU W MPOTHO3MPYEMYIO
nocniefoBaTe/IbHOCTb Ha KOHel, Ha3HaYeHHOro cpoka cnyx6bl, He BbllWe, YemM Yy nocsefoBaTe/ibHOCTU, UC-
nonb3yemMoli B pacyeTax Ha cTaAun NPOEKTUPOBaHUA (KOHCTPYUPOBaAHUA):

B) (pakTnueckme (M3MepeHHble) pa3mMepbl paccMaTpuBaeMoro o6opyaoBaHus nnum TpybonpoBoaoB CO-
OTBETCTBYIOT NPOEKTHbIM, YTOHEHUSA TOJILNH CTEHOK 3a CYeT CM/IOWHOW (paBHOMEPHOI) KOPPO3UK, NPOTHO3N-
pyemble Ha KOHel cpoka cnyx6bl, He NMpeBblWaeT 3HaYeHNH NpMbGaBOK C2. UCNOMIL30BaHHbLIX NPU NPOBEAEHUN
pacyeTa Ha NMPOYHOCTb Ha CTaAUKN NMPOEKTUPOBAHUSA.

5 Tpe6oBaHNA K NCXOAHBIM JaHHbIM

5.1 McXOAHbIMY AAaHHBIMY K MOBEPOYHOMY pacyeTy sBAAKTCS:
- 3HAYEHUSA XapaKTEPUCTUK PU3NYECKUX U MEXAHNYECKNX CBOWCTB KOHCTPYKLMOHHBIX MaTepranos C yuye-
TOM AaHHbIX 06 UX USMEHEHUU;
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- hakTMyeckme (M3MepeHHble) pa3Mepbl paccmaTpMBaeMoro o6opyaoBaHusa u Tpy6onpoBoAoB;

- pe3ynbTaTbl KOPPO3MOHHOTO, 3PO3MOHHOTO U APYrOro BANAHUA Ha o6opyaoBaHue U Tpyb6onpoBoabl;

- UCTOPUA HarpyxeHua (TemnepaTtypa, KOZIMYECTBO LUKIOB, CU/IOBOE HarpyxeHue, dontoeHc n ap.) o6o-
pyaoBaHus n Tpy6onpoBoaoB;

- faHHble 3KCNAyaTauMOHHOTO KOHTPONA (pe3ynbTaTbl U3MeEpPEeHUli, BbIMOMHEHHbIE NPU 3KCNAyaTaunoH-
HOM KOHTpoO/e) o6opyaoBaHna 1 Tpy6onNpoBOAOB, B TOM YMC/1e BbIIB/IEHHbIE HA MOCTNPOEKTHbLIX CTaANAX He-
CM/IOWHOCTN N OTK/TOHEHUS OT NPOEKTHbIX Pa3MepoB;

- laHHble O Npou3oWweAWNX N3MeHEHNAX B o6opyaoBaHun n tpybonposoaax:

- npeAgblayue nporpaMMbl NPOANEHUA CPpOKa CAYXObl (MPU UX HANUYUK):

- AaHHble 06 N3MEHEHWM pernameHTa aKcnayaTtaumm o6opyaoBaHna 1 Tpy6onpoBoaoB.

5.2 3HauyeHNa XxapakTepucCTUK (PU3NYECKMX U MeXaHUYEeCKMX CBOWCTB NMpu pacyeTax HanpsKeHHoO-ge-
POopMMPOBAHHOTO COCTOSIHMA W OUEHKax MPOYHOCTUW NpuHumatT no FOCT P 59115.2, TOCT P 59115.3,
FOCT P 59115.4 c yyeTOM pe3y/ibTaTOB KOHTPONSA MEXaHUYECKMX CBOWCTB Ha CTajuu 3kcnayatauumum Ha pac-
cMmaTpuBaeMblii MOMEHT BPEMEHWN B COOTBETCTBUK C 4.2.

5.3 YyeT BAUAHUA cpefibl Ha YTOHEHWe CTeHKU s obopyaoBaHusa n Tpy6onpoBoAOB 3a CYET CMN/IOWHOWN
KOppo3uun cnepyeT NPOBOAWUTbL HAa OCHOBE 3KCMEPUMEHTaNIbHbIX AaHHbIX, AONycKaeTCAa WCNO/b30BaHWe faH-
HbiX TOCT P 59115.7 ¢ y4eTOM Ha3Ha4YeHHOro cpoKa CryX6bl.

5.4 B noBepo4yHOM pacuyeTe BAUAHWEe paboueli cpeAbl Ha PU3NYeCKMe, MeXxaHWYecKkne CBONCTBA KOH-
CTPYKLMNOHHbIX MaTepuasioB U NPOYHOCTb 060pyAOBaHUA N TPy60ONPOBOAOB AO/IXHO 6biTh YYTEHO Ha OCHOBE
aKCNepUMeEHTaNlbHbIX AaHHbIX, MONYYEHHbIX B TOM 4Yucne MeToAaMWn Hepaspylwatlwero KOHTPOIA, U MeTOAMNK
FOCT P 59115.9. flonycKkaeTca NPUMEHEHME APYTNX METOAOB NPU YC/IOBUN UX HaAiexaliero pacyeTHo-akcne-
pUMeHTaNbHOro 060CHOBaHMNA 418 UCMO/b3yeMbIX MaTepuanoB, yC/OBUiA akcnayataynm n pecypca no yncny
LUKNOB U ANUTENbHOCTN HarpyXeHus.

5.5 B noBepoyYHOM pacyeTe cnefyeT YUNTbIBaTb flaHHble KOHTPONSA (pe3ynbTaTbl U3SMEPEHUN NPU KOHTPO-
ne) meTtanna, B TOM 4ncnie gaHHble Mo o6pasyamM-cBuaetenam (Mpu Ux Haanynun), CBeAeHUs O NOBPeXAeHU-
AX. HECNNOWHOCTAX U APYTrMe OTK/IOHEHNA OT NPOEKTHbIX FrEOMeTPUYECKUX 3HaYeHN, pakTuyeckme pasmepbl
obopypoBaHnsa n Tpyb6onpoBOAOB.

5.6 B noBepo4YHOM pacueTe c/efyeT y4UnTbiBaTb faHHble 06 N3MeHeHUAX B 060pyAoBaHuN 1 Tpy6onpo-
Bojax. npousoweawnx Ha MOMEHT NOCTNPOEKTHON CTagumn, NPUMEHUTENBHO K KOTOPOMY BbINONHAETCA 060-
CHOBaHWe NMPOYHOCTHU.

5.7 MNMoBepou4HbIl/i pacyeT o60pyAaoBaHMA 1 TPy60NpoOBOAOB AO/IXEH YUUTbiBaTb Kak hakTuyeckyl no-
cnepoBaTeNlbHOCTb Harpy>XeHnsa 40 MOMeHTa onpefesneHnsa TeKyLero COCTOAHUSA, Tak U BO3MOXHY0 nocneno-
BaTe/IbHOCTb PeXMMOB aKcnayartaymm obopyaosaHnsa n Tpy6onpoBoA0B Ha Nepno OT MOMeHTa onpeAeneHns
TeKyL ero COCTOAHNSA [0 OKOHYaHUS Ha3HaA4YeHHOTo cpoka CNyx6bl. lna paccmaTpuBaemMoro o6opyaoBaHunsa u
Tpy6onpoBOAOB ycTaHaBNAMBaeTCA pacyeTHas NocnefoBaTesibHOCTbL HarpyXXeHus (Bkatoyas Harpysku npu pe-
MOHTE. OCTaTOUYHble CBAPOYHbIE N PeaKTUBHbIe HaNPs)XeHNA, AONOAHNUTEeNbHbIe Harpy3kn, akTnyeckne nepe-
Mel eHNA. U3MEeHEHHble TPaHUYHble YCNOBUS U T. 4.), NpeacTaBnsowas co6oii pakTUYeckyo UIn NpUHATYIO
nocnepoBaTeNbHOCTb PEXMUMOB 3KCNyatauum, Kotopas BKAOYaeT;

- haKTUyeckyt nocnenoBaTtesibHOCTbL OT Hayana aKcnayatayuum Ao MOMeHTa 060CHOBaHMNA MPOYHOCTU.

- MPOTrHO3MPyeMylo nocsefoBaTe/IbHOCTb Ha KOHeL, Ha3Ha4YeHHOro cpoka Cnyxo6bl.

5.8 Mpu OTCYTCTBUM AaHHbIX O (pakTMUECKOl MCTOPUM HarpyxXeHus gonyckaeTtca mcnonb3osatb Nn6o
NPOEKTHYI0 UCTOPUID, NGO NPUHATYID HA OCHOBE aHaNOrNUYHbIX PakKTUUeCKUX faHHblX (MONYYEHHbIX NPU Uc-
No/Ib30BaHUN aHa/TOTMYHOT0 060pPYA0BaHUSA B aHAOTUYHbIX YC/IOBUAX, OCHOBAaHHbIX Ha ONbITEe ero akcnayara-
uun). B KayecTBe pacyeTHOU UCTOPUN HarpyXeHusa creayeT NPpUHUMAaTb Hanbosee KOHCEPBATUBHYIO.

5.9 B KkayecTBe NPOrHO3MpyemMoli NocnefoBaTelbHOCTN HarpyXeHnsa cnefyeTt UCNonb3oBatb PU3INYECKN
BO3MOXHYI NMPOrHO3MpyemMyt nocsiefoBaTe/IbHOCTb PEXUMOB 3KcnayaTaumm ob6opyaosBaHusa n Tpy6onpoBo-
[0B Ha Nepuoj OT MOMeHTa onpeAesieHNA TEKYLEero COCTOAHNA A0 KOHLA Ha3HAaYeHHOro cpoKa CryxX0bl.

5.10 B kayecTBe [ONONHUTE/NIbHbIX UCXOAHbIX AaHHbIX MOXeT 6blTb MCNOMb30BaHa MHpopmayma wus
6a3bl AaHHbIX CUCTEMbl 3KCNAyaTauMOHHOTO MOHUTOPUHTa, a Takxe U3 hakTnyeckoih mogenn akcnayartayuu
ob6opypoBaHua n Tpy6onpoBoaoOB.

6 MoBepouHbIA pacueT o60pyAoBaHNSA U TPY6ONPOBOAOB

6.1 O6uMe NONOXeEHUA NMPOBEAEHNS NOBEPOYHOro pacyeta o6opyaoBaHusa U Tpy6onNnpoBoa0B

6.1.1 HomunHanbHble fONycKaeMble HanpsXxeHnsa cnegyet onpegensatb cornacHo NOCT P 59115.9.
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6.1.2 Mopspgok onpeaeneHna HanpsixeHnii ngedopmayunini Bo6opyaoBaHun n Tpy6onposogax NnpoBoasaT
B COOTBETCTBUM C nonoxeHnamu NOCT P 59115.9.

6.1.3 Knaccudukaunio HanpsxeHWin cnegyeT nNpoBOAUTbL B COOTBETCTBUM C  MOJIOKEHUAMU
FOCT P 59115.9.

6.1.4 MNMpn NoBepoYHOM pacyeTe TONWMHY CTEHKN S 06opyaoBaHuUA n/nnn Tpyb6onposoaos cnepgyeTt npu-
HUMAaTb pPaBHOIA:

- HOMWHa/IbHOMY 3HA4YeHWUIO, eC/IN YCTAHOBJIEHO, YTO YTOHEHUEe TO/IWMHbI CTEHKU 3a CYEeT CMJ/IOWHOW
(PaBHOMEPHOI) KOPPO3UKN He MpeBbllWaeT 3HaYeHNs NpUGaBkn C2, UCNONL30BAHHOIO NMPU NPOBEAEHNN pacyeTa
Ha NMPOYHOCTb Ha CTaANUN NPOEKTUPOBAHUSA;

- (pakTuyeckomy (M3MepeHHOMY) 3HauveHuto S(B nepuos HapaboTaHHOro cpoka cnyx6bl t, ecnu ycra-
HOBJ/IEHHOe cpeAcTBaMM 3KCMyaTalMOHHOTO KOHTPONSA M3MepeHHOe 3HayeHuWe YTOHEHUS TONMWMWUHbI CTEHKU
3a cyYeT CN/IOWHOM (paBHOMepHOI) koppo3umn c2f3a cpok cnyx6bl t NnpeBbIWaeT 3HauYeHne C2. ycTaHOB/IEHHOe
npoBefAeHHbIM Ha CTaAuM NPOEKTMPOBAHMNSA pacyeTOM Ha NMPOYHOCTh!

-S BMNepnoa NporHO3MPyeMoro cpoka CayX6bl I (OTCHNTLIBAEMOrO OT HapaboTaHHOro cpo-

Ka cnyx6bl /), ecnu c2fnpesbiwaet c2;

- N3MEepeHHOMY aTTeCTOBaHHbIMU CUCTEMAMW Hepa3pyllatol,ero KOHTPOASA 3HAUYEHWNIO TOMWMNHbI CTEHKN
(c y4eTOM NOrpewHOCTM U3MEPEHNA TOJWUH CACTEMOI HepaspylwatLwero KOHTPOIA) U C y4eToM Tpe6GoBaHUi,
YyCTaHOB/IEHHbIX B [2] (MYHKTbl 137— 146) A4NA 30H C /1IOKa/IbHbIM U3HOCOM.

MpumeuaHue — ECnn BpacyeTe Ha MPOYHOCTb HA CTAAWN MPOEKTUPOBAHNS 3HaYeHWe Npu6aBkn C2 O0TCyTCTBY-
eT. TO AN1A ero onpegeneHnsa Ucnosnb3yrotces gaHHble FTOCT P 59115.7.

6.1.5 MoBepPOYHbIA pacyeT HA NPOYHOCTb MPOBOAAT C YHETOM BCeX (DAKTOPOB HArpyXeHus, BAUSAIOLWNX
Ha pe3yfbTaTbl JaHHOr0 pacueTa, A1 BCEX PEXUMOB HarpyXeHus. B oanH pacuyeTHbli pexum gonyckaetcs
BK/lOYATb TPYNMNy PexXumoB, eCNu 3Ha4YeHUs napaMeTpoB Harpys3ok v TemnepaTtypbl (B rpagycax Lienbcus)
3TUX PEXMMOB He OT/IMyatTcsA 6oslee YeM Ha 5 % OT NPUHATLIX pacyeTHbIX 3HAYEHMW. MNMpu 3ToM B KayecTBe
pacuyeTHOro pexuma cnefyeT NPUHUMATb PEXUM C MakKCMMaNbHbIMWU 3HAYEHUSIMWU NapamMeTpoOB.

6.1.6 [inA onpepeneHnsa rpynn kateropuii HanpsxeHwuii B Tpy6onpoBoaax gonyckaeTcs MCNoONb30BaTb
FOCT P 59115.15 nnun nHble MeTOAMKN pacyeTa c yyeTom TpeboBaHuii pasgena 5.

6.2 CxemaTu3sauuns BblABNEHHbIX HECNNOWHOCTEN U OTKIOHEHUN TeOMeTPUYECKUX NapaMeTpoB
o6opyaoBaHMA U TPy60NPOBOAOB OT NPOEKTHbIX 3HAYEHUN

6.2.1 Mpw npoBeAeHNN NOBEPOYHOro pacyeTa o60pyfoBaHUA U TPY6ONPOBOAOB A0/MKHbI 6bITb YUYTEHbI Crle-
Ayouwmne BUAbl BbISB/IEHHbIX HECMJ/TOWHOCTEW N OTK/IOHEHW T reOMeTPUYeCcKnX pa3mepoB OT MPOEKTHbIX 3HAYEHWIA:

a) OTK/IOHEHUS TeOMEeTPUYECKNX pa3MepoB CBapHbIX COeANUHEHN (CBapnBaeMblX KOMMOHEHTOB) CBbILLE
YCTaHOB/IEHHbIX NMPOEKTHOW (KOHCTPYKTOPCKOW) N/Mnm TeXHONornvyeckom nokyMeHTaymen oonyckoB (ganee —
HecoBeplweHcTBa POPMbI):

6) 06 bEMHbIE U NOCKOCTHbIE HECMN/IOWHOCTN B OCHOBHOM MeTasifie, CBapHbIX COEAUHEHUSAX U HannaB-
Ke. pa3mepbl KOTOPbIX He COOTBETCTBYIOT Tpe6oBaHuAM [2]:

B) YMEHbLIEHNSA TONWNHbI CTEHKU (1OKa/lbHble U MPOTSXEHHble) BCeACcTBUe:

1) MeCTHOW nNn cNNOWHOW Koppo3uu;

2) apo3uu;

3) MexaHu4yeckoih 06paboTkM (HanpumMmep, NPy yaaneHU NOBEPXHOCTHbIX TPELWMH N PUCOK);

r) NI3MEHEHNE FTeoOMeTPMYeCcCKMX pa3MepoB 06o0pyaoBaHMA 1 TPy6ONpPOBOAOB, CBA3AaHHbIX C PEMOHTaMU,
MOAEPHU3ALUAMU U T. 4.

6.2.2 fonxHa 6bITb yuTeHa hakTuyeckas (M3MepeHHas) reoMeTpus CBApHOTO WBa. 3apKCupoBaHHas
no pesynbTaTtaM BbINOJ/IHEHHbIX PEMOHTOB MM 3aMeHbl 060pyA0BaHNA M/MNn Tpy6oNpoBOAOB.

6.2.3 [lo/XHblI 6bITb YYTEeHbl c/leAyloline BbisiBIeHHble 06beMHbIe W M/IOCKOCTHbIE HECM/IOWHOCTN B
OCHOBHOM, HannaB/IeHHOM MeTasi/sle U CBapHbIX WBaxX No nepeyncneHunto 6) 6.2.1:

- NPOTSAXEHHbIE N/IOCKOCTHbIE HECM/IOWHOCTH;

- HenpoBapbl KOPHA WBa. HeCN/J1laB/eHUs NO pa3aenike, nogpesbl;

- Nopbl, BKAKOYEHUSN.

6.2.4 BblfAiB/IEHHble aTTeCTOBAHHbIMW CUCTEMaMu HepaspyllalWwero KOHTPONAS Ha OCHOBAHWM MPOTO-
KOJIOB. 3aK/IOUYEHU N APYTUX JOKYMEHTOB HECN/IOWHOCTM (C YyYeTOM NOrpewHOCTN OLEHKN NX pasMepoB Cu-
CTeMOW Hepaspylwarwlero KOHTPOASA) AO0/MKHbI 6bITb CXEMATU3NPOBaHbl KakK O4WHOYHbIE pacyeTHble TPeLWnHbl
WNN CKONMeHne pacyeTHbIX TPELWWH B paccmaTpuBaemoil 30He o6opyaoBaHua n/wnun Tpy6onposoaa, ANA KO-
TOPOTro BbIMOJIHAETCS pacyeT Ha NPOYHOCTb.
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6.2.5 CxemaTn3auuns HeEC/IJIOWHOCTeW No nepeyncneHnto 6) 6.2.1 ocHoBaHa Ha CreAylWNX NpUHUMNax:

- ANA BCeX 06bEMHbIX M M/NIOCKOCTHbLIX HECNAOWHOCTel (B BUAE NOp. BK/AYEHWI, HeNpoBapoB, Noja-
pe3oB U T. 1. B OCHOBHOM MeTasijle, CBapHbIX WBax MU HanjlaBke) B Ka4ecTBe pacyeTHOro gedekra caegyeTr
NPpUHMMAaTb TPeLWuHY;

- BKayeCcTBe pacyeTHbIX TPELWMNH pa3nnyatoT NOANOBEPXHOCTHbIE N MOBEPXHOCTHbIE (B TOM YMC/e YINOBble);

- CXemMaTu3npyTCA reomeTpuyeckne napameTpbl o060pyaoBaHus n Tpy60npoBoA0B, pasMepbl, OpueHTa-
LMA M MeCcTOMNO/IOXEHNE PacCYeTHOWN TPelWnHbl, a TakKXe napamMeTpbl HaMPSXXEHHOro COCTOAHUSA.

6.2.6 HecnMOWHOCTbL, PACNOIOXEHHYO BHYTPM TONWN mMeTanna o6opyposaHusa n Tpy6onpoBoAoB, cxe-
MaTU3NPYIT Kak NOAMNOBEPXHOCTHYI pacyeTHY TpelwuHy. NoanoBepPXHOCTHY pacyeTHYI TpewuHy npea-
CTaBNAT B BUAE 3NNNNTUYECKOW TPELWNHBI BbICOTOW 2a U NPOTAXEHHOCTbIO 2C (2a. 2c — OCu 3A/uMNca).

6.2.7 HecnnoOWHOCTbL. BbIXOAAULYI0 Ha NMOBEPXHOCTbL 060pyaoBaHuMa n/mnum tpybonposoga, cxemaTusn-
PYIOT Kak NMOBEPXHOCTHYIO pacyeTHY TpelwwnHy. MOBEPXHOCTHYI pacyeTHYI TpelwuHy nNpeacTaBnsaloT B BUje
NONYy3NANNTUYECKOW TPewmnHbl rNy6uHOK a N NPOTAXEHHOCTbIO 2C (a. € — NOAyocu annunca).

6.2.8 Hecn/OWHOCTL. PacnosioXeHHy B o6opyaoBaHun n/mnun Tpy6onposoje B 30He, umetowei yrno-
Bylo (hopmMy (HanpumMep, B yrnax natpy6ka, donaHua u np.), CxemaTu3mpyT KaK Yyr/10BY pacyeTHYI0 TPeLWnHy.
YrnoByto pacyeTHYIO TpewunHy NpeacTaBnsAlOT B BUAE YeTBEPTbINIUNTUYUECKON TPewmnHbl rny6buHoi a n npo-
TAXEHHOCTbIO C (a, C — MNONyoCu 3nunca).

6.2.9 PekoMeHaaLuMm No cxematm3ayunum HECN/IOWHOCTE NpuBeAeHbl B MPUIOXEHUN A.

6.2.10 PekomeHgaunn no onpeaesieHNI0 3Ha4YeHNA TeopeTUYeCcKoro KoaurymneHTa KoOHULeHTpauuy Ha-
npsxeHnii gns cnydasn, ecnu gedekTbl CBapHbIX CTbIKOBbIX coeAWHeHWU Tpy6 (Mo nepeuncneHunto a) 6.2.1 u
6.2.2] He o6HapyXeHbl, NpuBeAeHbI B NPUAOXeHUN bB.

6.2.11 CxemaTm3auusa BbISIBJIEHHbIX OTK/IOHEHWU/ TeOMeTpUYecKnx napameTpos obopyaoBaHua u Tpy-
60NpoBOAOB OT MPOEKTHbIX 3HAYEHWU, yKa3aHHbIX B NnepeyncseHnn B) 6.2.1. BbIMOJIHAOT COOTBETCTBYOLWNM
yMeHbLIEeHNEM TONWNHbI CTEHKN.

6.3 PacyeT Ha cTaTMUYECKYIO NMPOYHOCTb

PacueT Ha cTaTMyeckyl NpPoOYHOCTb o6opypoBaHuUA U Tpy6onpoBopoB cneayeT NPoOBOAUTbL B COOTBET-
cTBUM c nonoxeHnamm NOCT P 59115.9.

6.4 PacyeT Ha BHeWHNWe AUHAMMNYECKNEe BO3AeNCTBUSA

PacueT Ha BHeWHNeE ANHAMMYECKME BO3AeliCcTBUA cneAyeT NPOBOAUTb B COOTBETCTBUM C MOMOXEHUAMHN
FOCT P 59115.9.

Ona o6opypnoBaHMs u TpyGONpoOBOAOB aTOMHbIX 3HEPreTUMYeCKUX YCTaHOBOK, CMPOEKTUPOBAHHbLIX A0
BBeleHWA B AelicTBMe HacToOAWEero crtaHgapTa, B cyyasaX, eciv nepBas cOGCTBEeHHas yacToTa Koneb6aHuii
KOHCTPYKUuUM Bbiwe 20 . pacyeT Ha CEMCMOMNPOYHOCTb AONYyCKaeTCsA BbINOMHATbL CTaTUYECKMM METOAO0M C
YMHOXEHNEM MaKCMMalbHblIX YCKOPEHWU, onpeaensemMbiXx MO akceseporpamMmaM WAWM CNeKTpaM oTBeTa, Ha
KoatppnumMeHT AnHaAMMUYHOCTM. [lnA YyacToTbl B AnanasoHe oT 20 Ao 33 My KOAIPPUUMEHT ANHAMUYHOCTUN NPU-
HUMaT paBHbIM 1,3, ANnA 4yacToThl Bbiwe 33 'y — paBHbIM 1.

6.5 PacyeT Ha yCTOWYNBOCTb

PacueT Ha ycToiuMBOCTb 060pyAOBaHMS U Tpy6GONpoBOAOB c/eAyeT NPOBOAUTbL B COOTBETCTBUU C NO-
noxexHuamn NOCT P 59115.9.

6.6 PacyeT Ha BUGPOMNPOYHOCTb

6.6.1 PacyeT Ha BU6pPONPOYHOCTbL 060pYyA0BaHNS U TPY60ONPOBOJOB C/leyeT NPOBOAUTL B COOTBETCTBUM
c nonoxeHunsamun NOCT P 59115.9.

6.6.2 B cnyyasx, Korga pacyeTHbIM NyTeM He yjaeTcs NoATBEPAUTb HEO6XOANUMYIO OTCTPOWKY OT feTep-
MWHUPOBAHHbIX YaCTOT BO3MYLEHNSA, BUGPONPOYHOCTL 060pyA0BaHNS U Tpy60NpoBOAOB J0/1KHA 6GbiTb NOA-
TBEpX/AeHa Ha OCHOBaHWM 3KCNepMMeHTallbHbIX AaHHbIX XapaKTepUCTUK BUOGPALLMOHHOTO HarpyXeHus.

JKcnepuMeHTaNbHble MeTOoAbl OLEHKUW BUGPONPOYHOCTN 06GOpyaoBaHUA U Tpy6onNnpoBOAOB NpuBeAeHbl
BlMOCT P 59115.9.

6.6.3 JlonyckaeTcsi He NMPOBOAUTbL pacyeTbl Ha BMOGPOSIPOYHOCTbL TpyGonpoBOoAOB Cc pabouyeii cpepoi,
ecnu BbINOIHeH N 60l U3 4BYX KpUTEpUeB:

- Be/INYMHbI CcpefHeKBajpaTUYHbIX W3MEpeHHbIX 3Ha4dyeHWli BuGpockopocTeldi 6CO He npeBbliWwakwT
*c«sl<>cJ.wel[dcd = 7,5 mm/c;
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- BEeJ/INYMHbI MaKCMMaNbHbIX W3MEPEHHbIX 3Ha4YeHU BUOGPOCKOpOCTeld T)Taxl) He npeBblWawT
«T» S rae [itax] = 15 MM/C.

6.6.4 MpoBepKy ycC/OBUS OTCTPOMKM COBCTBEHHbIX YAaCcTOT KO/e6aHU 3affleMeHTa (KOMMNOHeHTa) OT Ae-
TEPMUHUPOBAHHbLIX YaCcTOT BO3MYLIEHUS MPOBOAAT Ha CTaAUAX NMPOEKTUPOBAHUSA, MOHTaxa U NpeanyckoBblX
Hanapo4HblX paborT.

6.7 PacuyeT Ha nporpeccupylouiee nameHeHme gopmMbl M pasMepos

PacueT Ha nporpeccupytoujee nsmMeHeHne popmbl 1 pasmMepoB 060pyJ0BaHna 1 TpybonpoBoA0B ceay-
eT NPoBOAUTbL B COOTBETCTBMUM C nosnoxeHmamn NOCT P 59115.9.

6.8 PacyeT Ha LMKNNYECKYI NMPOYHOCTb

6.8.1 PacueT Ha LUK/INYECKYI NPOYHOCTbL 060pyaoBaHus n Tpy6onpoBooB creayeT NPOBOAUTbL B COOT-
BEeTCTBUU C nosioxeHnamum NOCT P 59115.9.

6.8.2 EciM Ha MOMEHT OKOHYaHWSA Ha3HaYeHHOro cpoka cnyx6bl o6opypoBaHus u/unu Tpy6onpoBoO-
[AOB CyMMapHOe HakoM/ieHHOe NoBpeXAeHne, NOTYYEeHNOO MO pe3ysibTaTaMm pacyeTa COr1acHO MOJTOXEHUSAM
FOCT P 59115.9, aN 6onee 1, To onpeaenstoT Takoit MOMeHT BpemeHu, npu kotopom aN paBHo 1. HaunHas ¢
3TOr0 MOMEHTa BpeMeHW paccmaTpuBalT pa3BuTue npejnosiaraeMoii 3apoauBlleiica pacyeTHOU TpewuHbl
B COOTBETCTBUM C 6.9.2.

6.9 PacueT Ha CONPOTUB/IEHNE pa3pylleHnto

6.9.1 O6wWwMe NOMTOXEHNSA pacyeTa Ha CONPOTMB/IEHUE pa3pyLlWeHNO

6.9.1.1 PacuyeT Ha CONpOTUB/IEHNE pa3pylweHnto o6opyaoBaHnus n Tpy6onpoBoAOB NPOBOASAT B Cneayto-
wem nopsgke:

a) c60p M aHanM3 UCXoAHOW MHopmMaLMm, HEo6XoAUMOW ANA pacyeTa:

1) uHcpbopmayusa, npusegeHHasa B pasjgene 5;

2) BbI6Op pacyeTHbIX 30H B 060pyAOBaHun n Tpyb6onposogax:

6) BbIGOP pacyeTHbIX TPeWWH (TUN. pacnosioXeHne, pasmepbl) BbIMO/IHAOT B COOTBETCTBUMN C 6.9.2;

B) NpoBejeHNe pacyeTa BO3MOXHOrO pocTa pacyeTHbIX TPEWMWH Ha KOHel, MPOrHO3MpyemMoro cpoka
cnyx6bl o6opypaoBaHua n Tpy6onpoBoA0B B COOTBETCTBUN C 6.9.3;

r) OLEeHKY COMPOTUBJ/IEHUA pa3pylleHno NoAPOLLEeHHOW B COOTBETCTBUMM C NepeyncreHunem B) 6.9.1.1
pacyeTHOW TpewnHbl NPOBOAAT B COOTBETCTBUN C NOSTOXKEHUSAMMN 6.9.4.

6.9.1.2 MNpun pacyeTe Ha CONPOTUB/IEHNE pa3pyLIeHN0 paccMmaTpuBaloT cneaylwme 30Hbl o6opyaoBa-
HVUS 1 TPy60NpPOBOJOB:

- 30Hbl C BbIIBJIEHHbIMW B pe3y/ibTaTe KOHTPO/I HECMN/OWHOCTAMMU;

- 30Hbl, HanGoslee oMnacHble C TOUYKW 3PEHUSA XPYJ/IKOro/BA3KOro paspylweHus (B 4aCTHOCTU, CBapHble
WBbl U 30HbI, Te MOXHO 0XWUAaTb HaN60NbLWNX 3HAYEHN KO3 PULNEHTOB MHTEHCMBHOCTU HanpsxeHun K,,
WM HAUMEHbLW WX J0NYyCKaeMblX 3HauYeHuin BsiskoctTu paspywenns [Klc). [Kjj, nam HaumeHbwero oTHOWeHUs
[K,cYK|, [K JKy Pacuet Ky [KJc] npoBoguTcs B cooTBeTcTBUM ¢ TOCT P 59115.9, gonyckaeTca ncnosb3oBa-
HVMe YnCNeHHbIX MeTofgoB pacyeTta K, n Ky

- 30Hbl, I4e BO3MOXHOE pa3BUTUe TPeLWUH noka3aHo pacyeToM Ha LUKINYECKY NMPOYHOCTb.

6.9.1.3 Mpu pacyeTe Ha CONPOTUBMEHNE Pa3pPYLIEHNIO AO/KHbLI 6bITb YUTEHbl OCTATOYHbIE HAMPSAXEHNA
B OCHOBHOM 1 HansaB/IeHHOM MeTasse.

6.9.1.4 ins o6opynoBaHns 1 Tpy60npoBOAOB, NoABeprawwWmnxca 06ay4eHnto, 4OMNONTHUTENTIbHO A0J1IXHO
6bITb ONpefeneHo pacnpegeneHve pnioeHca HeliTpoHoB ¢ £ 1 0.5 M3aB no ToNwmHe CTEHKU.

6.9.1.5 MonoxeHns HacToslWero pasjena He pacnpocTpaHAOTCA Ha pacyeT KpenexXxHblX AeTanei.

6.9.2 Bbl6Op pacyeTHO! TpewuHbl

6.9.2.1 BbiiBNeHHble NO pe3y/nbTaTaM KOHTPOASA B Npouecce 3aKcnayartauynm B coOoTBeTCTBUU € (2) (NyH-
KTbl 156— 157) HECN/OWHOCTA. NpeBblllaloljme yCTaHOB/IEHHbIE HOPMbI U YyCTpaHeHNe KOTOPbIX MO TeXHUYe-
CKMM BO3MOXHOCTAM He npeAcTaBaseTcs BO3MOXHbIM, AO/KHblI GblTb CXeEMaTU3MPOBaHbl Kak pacyeTHble Tpe-
WNHbI B paccMaTpuBaemoi 3o0He o6opyaoBaHua wn/vunu Tpyb6onposBoaoB, ANSA KOTOPbIX BbINOMHAETCA pacyeT
Ha conpoTuB/eHMe pa3pyweHuto. CxemaTusaLmnio HECN/IOWHOCTEN cnepyeT NpPoBOAUTL C yyeToMm 6.2 v npu-
noxeHna A.

*) [laHHbIN KpuTepuii TpebyeT KOHCEPBATUBHOIO M3MEPEHUsI CKOPOCTEM B pas/inyHbIX TOUYKax paccmaTpuBaemoit
TPyGONpPOBOAHOV CUCTEMbI A/ ONpeAeieHns TOUeK C MaKkCMMasibHO BUGPOCKOPOCTbIO. Korga MecTononoxeHne atux
TOYEK YCTaHOBJIEHO, B HUX MPOBOASIT OKOHYATE/IbHbIE U3MEPEHUsI MaKCUMaslbHbIX CKOPOCTEN.
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6.9.2 2 lna 30H B o6opygoBaHun n/nnmn tpy6onposogax, rge Bo3MOXHO o6pasoBaHue TpewuHbl No pe-
3ynbTaTam pacyeTta Ha LWUKIMYEeCKY MPOYHOCTbL (CM. 6.8.2), HaYanbHOe 3HaYeHWe pacyeTHON TpewmnHbl cne-
AyeT NpUHUMATb corslacHo 6.9.2.3 n 6.9.2.4.

6.9.2.3 PacyeTHyl0 npegnofnaraeMyto 3apoAuBLIYIOCA TPeLWUWHY criegyeT NpUHMMaTb MNOMAY3AunTu4ye-
CKOW nNn60o 4eTBEepPTbLINNIUNTUYECKONM. KOHEeYHble pasmepbl KOTOPOW onpefensAlTCsA pacyeToM nogpacrtaHus
TPewWwmnHbl C HayanbHbIMU padmepamu a0 = 1 Mm. Cg = 3 mm (a0. Gg — pasmepbl HayanbHOW NpeagnonaraemMoii
3apoAuBlUeiica pacyeTHOW TpewmHbl BHanpaB/eHU Manoil n 60/bWON Nonyoceii anannca COOTBETCTBEHHO),
ecniv pasmax HanpsixeHui, pasHbiit AC mE T(rge AC — pasmax geopmManmm npu LUKIMYECKOM fedopMUpo-
BaHWUWN) B MeCTe 3apOX/AeHNS TPelWwnHbl He nNpeBblWaeT ABYX NpefenoB TEKyYeCcTH.

6.3.2.4 Ecnn pa3max HanpshkeHUn B MecTe 3apoX/AeHuns TpelWmnHbl NpeBbliWaeT ABa nNpeaena Teky4yecTu,
TO pasmep rny6uHbl HayanbHOU TpewnHbl cnegyeT NPUHUMATD.

- paBHbIM Hanb6oNblueMy pa3Mepy 30Hbl LUKJINYECKOro ynpyronnactnyeckoro gepopmunupoBaHma B Me-
cTe 3apoXAeHusa, ecnn 3TOT pasmep 6onblwe rNy6MHbI HaYabHOW MOBEPXHOCTHOW TpewuHbl (padmep a0 no
6.9.2.3). FpaHunLy 30HbLI ynpyronaactuyeckoro gedpopMmnpoBaHna cnegyet onpegensaTb U3 yCNOBUSA HeNpeBbl-
WeHNA pasMmaxa HanpsXeHW AByX NpefenoB TeKyYecTu;

- UNN paBHbIM pa3mepy rMy6uHbl Ha4ya/lbHOW NMOBEPXHOCTHOW TpewuHbl (padmep al no 6.9.2.3), ecnu
pasMep 30HbI NacTMyYeckoro aedoOpMMpoOBaHUA He NpeBbllwaeT pasMmepa rMy6uHbl 3TON TpewmnHbl.

Pasmep CgcnepgyeT npMHMMaTb COrnacHo 6.9.2.3.

6.3.2.5 B npouux cnyyasax pacyeTHas TpewumHa BblGMpaeTcs B COOTBETCTBMM C MNOJIOKEHUAMUN
FOCT P 59115.9.

6.9.3 PacuyeT pocTa pacyeTHOW TpeLWUHbI

6.9.3.1 PacueT pocTa pacyeTHOW TpewwuHbl AN o60pyaoBaHMA n/wam Tpy6onpoBoAOB pekomMmeHAyeTCs
npoBOANTbL NO METOAWKE, N3TOXEHHOW B NnpunoxeHun B. lna Tpy6onpoBOoAOB AOMNYyCKaeTCcA NPUMEHATbL NOA-
xoabl n metoaukm FOCT P 58328.

6.9.3.2 PacyeTHas TpewmnHa OpMeHTUpyeTCcsa Takum o6pa3om, 4TOGbl ee POCT 3a paccMaTpuBaeMblii ne-
puoa BpeMeHU 6bIN1 HAMGONbLWNUM.

6.9.4 OueHKka CONPOTUBNEHNA pa3pyLlwleHnto

6.9.4.1 OueHka COMPOTUB/IEHUA pa3pyLlleHN0 KOPMyCcOB peakToOpOB AO0J/IXHa 6biTb MpoBeAeHa B COOT-
BeTCTBUN ¢ nonoxeHusamn FOCT P 59115.14.

6.9.4.2 OueHKa CONpPoTUBNIEHNA pa3pylleHnto o6opyaosaHna n TpybonpoBoAoB A0/KHa 6bITe NpoBee-
Ha B COOTBeTCTBUM C nosioxeHuamm NOCT P 59115.9.

6.9.4.3 YTOUYHEHHYIO OLEHKY COMPOTMB/IEHNA pa3pylweHnto obopyaoBaHna u Tpyb6onpoBoaoB cnepyeTr
NpoBOAUTbL B COOTBETCTBUN C NosioxeHunamu FOCT P 59115.12.

6.9.4.4 PekomeHAaunmn no onpeAesieHNI0 pacyeTHbIX XapakTepuCTUK MeXaHWKN pas3pylleHus npusepge-
Hbl B npusioxexHuu I.

6.10 PacueT Ha ANNTENBbHYI CTAaTUYECKYI NMPOYHOCTb

PacueT Ha ANIMTENbHYIO CTaTMYECKY0 NMPOYHOCTb CNeAyeT NPOBOANTbL B COOTBETCTBUN C MOJIOXEHUAMU
FOCT P 59115.9.

6.11 PacyeT Ha 4NNTENbHYI LUKINYECKYI NMPOYHOCTb

6.11.1 PacuyeT Ha ANIUTENIbHYIO LUK/INYECKY NMPOYHOCTb 060pyAOBaHNa N TPy6onpoBOAOB crieayeT Npo-
BOAUTb B COOTBETCTBUMU C nonoxeHmnamm NOCT P 59115.9.

6.11.2 ECAn Ha MOMEHT OKOHYaHWA Ha3HAYeHHOro cpoka Cnyx6bl o6opyaoBaHua u/mnu Tpy6onposo-
[a cymMapHOe HaKOMJIeHHOe NoBpexX/AeHue, NoJslydyeHHOe No pe3ynbTaraM pacyeTa COr/1aCHO MOJIOXEHUAM
FOCT P 59115.9, abl 6onee 1. To cnepyeT onpefensTb Takoii MOMeHT BpeMeHu, npu kotopom aN paBHo 1.
HauynHaa c 3TOro MOMeHTa BPEMeHU paccmMaTpuBalT pa3BuTue npegnosaraeMoi 3apoauBlielica pacyeTHOW
TpewWwnHbl B COOTBETCTBUM C 6.9.2.
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MpunoxeHne A
(cnpaBo4yHOE)

PekoMeHpaunm no cxemaTnusaunm BbliBI€EHHbIX HECN/IOWHOCTEN

A.1 OueHKa pasmepoB HeCMJIOWHOCTEeN f0/KHa ObITh NPOBeAeHa No pe3yfbTataM M3MepeHuii npu akcnayatauu-
OHHOM KOHTpoOIe.

A.2 BblIsIB/ieHHble HECM/IOLWHOCTU CXEMATU3UPYIOT B BUAE PaCUETHbIX 3IUMTUYECKUX UIN KPYTbIX TPELWWH C pas-
Mepamu / n a. CxemaTU3npoBaHHble pa3Mepbl NpuBeAeHbl Ha pucyHkax A.1—A.9.

A.3 BblIsiBNleHHble HECMJIOWHOCTN c/efyeT CXxemMaTU3MpoBaTb Kak MOBEPXHOCTHbIE M/IOCKOCTHbIe TPELUHbI, ecnun
o6HapyXeHHas 06/1aCcTb HECMJIOWHOCTY OPUEeHTUPOBaHa B OAHOW MAOCKOCTM (CM. PUCYHOK A.1).

PucyHok A.1 — CxemaTtu3aumsi NOBEPXHOCTHbIX HECMIOLWHOCTEN

A.4 lna onucaHua n onpejesieHNa pa3MepoB HECMNJIOWHOCTe. 06HaPYXeHHbIX NPU 3KCN/lyaTauMoOHHOM KOHTpone,
HECMN/IOWHOCTU A0/IXKHbI 6bITb BNUCaHbI B OFPaHNYeHHbIV NPAMOYrosibHUK UK kBagpaT. Pasmepbl HECN/IOWHOCTN A0/XKHbI
6bITb ONpeAeneHbl pa3MmepoM NPAMOYro/sibHUKa (4MHA, WUPUHA) WK KBagpaTta, B KOTOPbIli MO/THOCTbIO BNUCbIBAETCS He-
CMN/IOWHOCTb.

A.5 AnuHy npsimoyronbHuka | unm ctopoHy kBagparta (CM. pucyHOK A.l) pacnonaraioT napanfie/isHO BHYTpPeHHe
noBepxHOCTN o6opyAoBaHUA n/vnn Tpy6onposBoaa, YAepXnBatoLLero gaBneHune.

A.6 BbicoTa NpAMOYrosibHUKa Ui oAgHa CTOpoHa KBajpaTa pacrnosioxeHa no HopMaan K BHYTPEHHel noBepxHOCTH
ob6opyaoBaHusa niunu TpybonposBoaa, yaepxusatoLlero gasneHne, n o603HaveHa kak a 4159 NOBEPXHOCTHON HECNIOLWHO-
cTn (CM. pUucyHOK A.1) 1 2a — A8 NOANOBEPXHOCTHOI HECM/IOWHOCTU (CM. PUCYHOK A.2).
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Hapy»Hasi NoBepxXHOCTb

HecnnowHoctb 1—

PrcyHOK A.2 — CxemaTtn3aunsi NoAnoBePXHOCTHbIX HECMMOLWHOCTeR

A.7 OTHOWEHNE CTOPOH HECMJIOWHOCTU criegyeT onpeAensitb kak a//. CoOTHOWEHNE CTOPOH CXeMaTu3MpoBaHHOM
TPeLWmHbI He AO0/HKHO NpeBblwaTb 0.5 (CM. pUcyHOK A.1, HECNIOWHOCTL 3).

A.8 nA napHbIX 1 rPYNNOBbIX CKOM/IEHNA HeCNMNOLWHOCTel (CM. PUCYHOK A .4). 06Hapy>XXeHHbIX Npu 3KcnyaTauoH-
HOM KOHTPOJSe, OTAeNbHO AO/HKHO 6bITb OLEHEHO BINSIHWE CMEXHbIX HECMMOLWHOCTEl C y4eTOM pasMepoB BbISABEHHbIX
HEeCMNMNOLWHOCTEN:

- Heo6Xo0AMMO onpefennTb PacCTOAHME OT KaxAol BbIAB/IEHHON HECMIOWHOCTN A0 MOBEPXHOCTU (HAUMEHbLUee
paccTosiHMe OT KpaiiHei TOYKM HeMnoWHOCTM A0 pacCMaTpPMBaeMoi NOBEPXHOCTU, CM. PUCYHOK A.2);

- Kaxjasa oTAesibHas BHYTPEHHAA HECMN/IOWHOCTb. Y/A0BNeTBOPAOWas KPUTepmnio NOBEPXHOCTHOIO B3auMoaeicTBns
(S < 0.4d) (cM. puCYHOK A.1. HeCnNOWHOCTL 4) KnaccuununpyeTcsa Kak NOBEPXHOCTHAsA HECMNJ/IOWHOCTb;

- paccTosiHUA OT OA4HO HECN/IOWHOCTN 4,0 APYrOW OLLeHNBAIOT UCXOAA N3 pa3MepPOB KaX 40N HECNIOWHOCTU (CM. pu-
CyHkn A.4. nA5);

- ecnun ABe nnn 60nee HeCn/OWHOCTN 06befMHEeHblI NPaBUIOM pPaccTosHUA (CM. pUCyHOK A.4), To paccmaTpuBaTb
AanbHeliwee ux B3aMMmoelicTBue, OCHOBaHHOe Ha pa3Mmepax 06 beANHEHHbIX HECNMOLWHOCTel C APYrMMN HECMJIOLWHOCTA-
MW. He TpebyeTcs.

A.9 B cnyyaB, ecnin B pe3y/nibTaTe KOHTPO/ISA NO NepumMeTpy cedeHns 0GHapyXMBatoT rpynmny HeCnnowHOCTEN, pac-
NONOXEHHbIX Ha pasHbIX PaAcCTOAHMAX APYr OT Apyra, pacyeTHas MoOAefNb [aHHOro CeYeHUs [AO/KHa coAepxaTb rpynny
CXemMaTM3MpOoBaHHbIX HeCnnowHocTel. Mpu aTom, ecnu ABe Unn 60s1ee HeCN/IOWHOCTU 06beMHEHbI NPaBUIOM paccTo-
AHNA (CM. A.8). B paCUeTHOM CeYEHUN UX CXeMaTU3UPYHT Kak OfHY CXeMaTU3NMPOBaHHYK HECM/IOWHOCTb. HanpsXeHHOo
AedopMUpPOBaHHOE COCTOSIHNME PacYeTHOro CeYeHUs AO0/HKHO 6bITb OMpefesieHo C YY4eTOM rpynmnbl CXeMaTU3NPOBaHHbIX
HECMNMNOLWHOCTEN.

A.10 ToNWmHY NNakMpyoLLero cnos cneayet NPUHUMAThL COrIaCHO KOHCTPYKTOPCKOW AOKYMeHTaunmn (TOMWUHY Npu-
HATb C y4YeTOM OTpuuaTesibHOro AoNycKa).
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MapannenbHble NI0CKOCTU,
orpaHuunBaioLne BblaeneHHble
HecnoWMocCTn

— BHYTPEHHSIA NMOBEPXHOCTb

CeueHne T-T

PucyHoK A-3 — Mpumep cxemaTusaymmn noBepxXHOCTHbIX U NOAMNOBEPXHOCTHbIX HEC/I/TOWHOCTE

A.11 HecnnowHOCTb. OGHapY>XeHHYI0 Npu pagmorpayeckoM KOHTPOe, CXeMaTU3NPYIOT Kak IMHENHYIO HECNIOLW-
HOCTb (CM. PUCYHOK A.6) BCnlyyae, eC/in OHa He onpejesieHa Kak MOBEPXHOCTHAs UM MNOANOBEPXHOCTHAA HEeCMMOoLWHOCTb
npuv BbINOJIHEHUN Y/IbTPa3BYKOBOrO KOHTPO/IS.

A.12 CxemaTtusaunsi pa3MepoB HEMIOCKMX HEC/IJTIOWHOCTE nokasaHa Ha pucyHke A.7.

A.13 CxemaTunsauma pasmepos Ma0CKUX napansiefnibHbiX HECM/OWHOCTel NokasaHa Ha pucyHke A.8.

A.14 CxemaTtmsalusi NIOCKMX TaMUHaPHbIX HEC/IIOWHOCTe nokasaHa Ha pucyHke A.9.
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NMpumevyaHune — Mpu onpegeneHnn S BbIGMPAOT MakcumanbHoe 3Hauexmve d.

d, d,, d2.d3,2dy 2d2. 2d3 — rny6uHa oTAENbHbIX HECN/IOWHOCTEN

PUCYHOK A.4 — CxemaTtn3auunsi napHbiX U rPynnoBbIX CKOMNJEHWN HECNIOWHOCTEN
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0, HapyxHasi noBepXHOCTb
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MpumevyaHune — Mpu onpegeneHun S BbIGNpaOT MakcMManbHoe 3HadyeHue 0.

d.dy d2.d3,2dy 2d2,2d3 — Lly6uHa OTAENbHbIX HECM/IOLHOCTEN

PucyHOK A.5 — TpuMep cxematnsaymm napHbIX U rPYNnoBbIX CKOMIEHUMA HECMIOWHOCTE
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PucyHok A.6 — CxemaTusaumnsa NUHeNHbIX HECM/OLWHOCTeR

FOCT P 59115.11—2021
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PucyHok A.7 — Cxematusaumsi 06 beMHbIX HECMIOWHOCTEN

PucyHok A.8 — CxemaTumsayunsa naockux napasnsenbHblX HECMOWHOCTEN

14



MnockocTtb
HecnnowHocru 3
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PucyHok A.9 — CxemaTtmnsaumns naoCKUx naMmmHapHbIX HEeCcnoWHOoCTEN
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MpunoxeHune b
(cnpaBo4yHOE)

PekoMeHAaLMm No NPUMEHEHNIO TEOPETUUYECKUX KO3 PULNEHTOB
KOHLUEeHTpauny HanpsixXxeHWid 4N CBapHbIX CTbIKOBbIX COeAUWHEHUW TPYO

B.1 MecCTHble NMPUBEAEHHbIE HAMNPSXEHUS C YUeTOM KOHLEHTpaLuUm
[lnsi CBapHbIX CTbIKOBbIX COEAUHEHUNI TPY6 MECTHbIE NPUBEAEHHbIE HAMPSXKEHWS YNPYTOro peLleHunst ¢ yueToM KOH-
ueHTpaumm (oL) BbipaxaloT 4151 ONACHbIX C TOUKM 3PEHUSI MPOYHOCTM TOYEK HA MOBEPXHOCTM TPY6bl (hopMynamu:

«r (B.1)
<IW = Kk (B.2)
(B.3)
roe — OcCeBble HanpsXXeHUsa B OMacHom Touke 6e3 yuyeta KOHUEHTpauuu;
0,, — OKPY>XHble Hanps>XeHNs B ONacHOWN Touke 6e3 yyeTa KOHLUEeHTpauuu;
Kta. KO) — TeopeTuyeckune KOa(hhULMEHTbI KOHLEHTPALUN OCEBbIX Y OKPYXHbIX HamnpshKeHW;
r.z,0 — cOOTBETCTBEHHO pagnasbHOe, OCEeBOE N OKPYXHOe HanpsKeHUs LUANHAPUYECKOW CUCTEMbI KOOPAMHAT.
YueT BO34eliCTBYA AaBNEHNSA P HA NOBEPXHOCTb CTbIKOBOrO COeANHEHWNSA NPOBOAAT N0 hopmynam;

{o” =Kol +p. (B.4)
<°IW = k<«A. + P- $£5>

Mpu onpegeneHny 3HaYeHU i MECTHBIX HANPSKEHU 9z 1 O(| ciefyeT yunTbiBaTb BAMsSiHWE (DAKTUYECKUX TeOMeTpu-
YecKMX napamMeTpoB CBApHOrO CTbika TPY6 (CMeLeHUsi CPeAUHHbIX MOBEPXHOCTEN TPy6, YyCUIeHNs CBApHOro WBa v Ap.).
Mpu OTCYTCTBUM AaHHbIX O peasibHOW reoMeTpun CTbika criefyeT OPMEHTUPOBATLCS Ha Haubosiee onacHoe coyeTaHue
pasMepHbIX MapameTpoB U UX AOMYCKaeMbIX OTKOHEHWI, OnpeAensieMbliX KOHCTPYKTOPCKOM fOKyMeHTaume.

3HaueHusa koapduuymeHToB Krrmn cneayeT BblGMpaTh B COOTBETCTBUN C peKOoMeHaaumsamm b.2.

MpY NpeBbIWEHNN MECTHBLIM HamnpshKeHVEM C YYeTOM KOHLeHTpauun (ol) rpaHul ynpyroro 4ed)opmMumpoBaHusi cre-
AYeT BbINOJHUTL KOPPEKTUPOBKY (YNPOLLEHHbI YNPYroniacTMyeckunii pacyeT) B COOTBETCTBUU C Tpe6oBaHUsiMu 6.1.2. Tem
cambiM 6yfyT onpegenieHbl YC/0BHbIE YNPYTvie HanpsHkeHUsi ¢ y4eTom KoHueHTpauuu (Mp).

MprBeAeHHbIE HUKE PEKOMEHAALMMN MO 3HAYEHUSIM TEOPETUUYECKUX KOIPMULNEHTOB KOHLEHTPaLMM HanpsXXeHNi
ANS1 KOMbLEBbIX CTIKOBbIX COEAVHEHNI TPY6 OTHOCATCA K OA4HOCTOPOHHEMY KOJIbLIEBOMY MOMNepeyHOMY CBapHOMY CTbIKO-
BOMY COEAUHEHNI0 UMNNHAPMYEecKuX Tpy6, NnokasaHHOMY Ha pucyHke B.1.

A A"

S, S* — TO/ILMHBI CTEHOK TPY6; €. i — LUMPVHA 1 BbICOTA YCUMEHUM WBA. €,. A — LUMPUHA U BbICOTA BbIMyK/I0CTM KOPHM LUBA (06PaTHOro

Ba/IMKa): [m — HapyXHoe 1 BHyTPeHHee CMeLLeHMe KPOMOK: 1 — TryGrHa BOrHYTOCTU KOPHU LLIBa
PucyHok B.1 — CBapHOe CTbIKOBOE COefjuHeHMEe TpyD

3HauUeHUsi yKasaHHbIX TeOMETPUYECKNX MapameTpoB CBApPHOro CTbika TPy6 CriedyeT MpUYHUMATb Mo pesy/ibTartam
n3mepeHuii. NMpu oTCYTCTBUM AaHHbIX O pe3ysibTaTax MU3MEPEHWIT FTEOMETPUYECKUX NapaMeTpoB CTbiKa C/ieAyeT OPUEHTH-
poBaTtbCsl HAa HamboJsiee OMacHoe coveTaHue 3HaveHuii pasMepoB NapamMeTpoB U UX AOMYCKAEMbIX OTK/IOHEHWN, onpeae-
NSIEMbIX KOHCTPYKTOPCKOW AOKYMeHTauue.

B.2 TeopeTuyecknii KOaPPMLUNEHT KOHLEHTPALNN OCEBbIX HANPsS)XXEeHUN

B.2.1 Hvxe npuBeAeHbl peKOMeHAALUN NO ONpPeAesieHNI0 TEOPETUUYECKOTO KO3 (ULMEHTA KOHLEHTPALMMN HaNpsi-
xeHunit KCL B onacHbIx ¢ Toukm 3penns Toukax A', A". B B ' n C. nso6paxeHHbix Ha pucyHke 5.1. 3HaueHus paguyca ckpy-
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TEHUSA T. B3TUX TOYKAxX CriefyeT NPUHUMaTb PaBHbIMU (DaKTUHECKUM (M3MEPEHHbIM) 3HaUYeHMAM. [py OTCYTCTBUM AaHHbIX
0 hakTuyecknx (M3mMepeHHbIX) 3HaveHusax ana touek A'. A", B'. B" gonyckaeTcsa ncnonb3osatb hopmyny

109 000
(6.6)
rae — MaKcuMasibHOe 3HauyeHne BPEMEHHOro COMNPOTUB/IEHNS MaTepuasna 3a Bce BpeMs akcnayartauyuun. MMa.
5.2.2 MecTo nepexoga OT yCU/IEHUS LWBa K OCHOBHOMY MeTaslny:
- ansa Toukm A'
-1 (6.7)
-ans Toukmn A’
(6.8)
5.2.3 MecTo nepexofa oT 06paTHOro Basvka WBa K OCHOBHOMY MeTaslny:
-pns Toukn B
(5.9)
- ANA TOYKK 6*
1
= 1+ (6.10)
17 5\

rHU14 + o+ <"

5.2.4 MNpn HaNN4YMN BOTHYTOCTU KOPHSA LWBA C BHYTPEHHE! CTOPOHbI CBAPHOrO COEAUMHEHURA CneayeT BMECTO KOHLeH-
Tpauuu B Toukax B'un B", BbI3biBaeMOIi NePEX0A0M OT 06PATHOrO Basinka K OCHOBHOMY MeTasl/ly U pacCCMOTPEHHol B 5.2.3,
YUMTbIBaTb KOHLEHTPALMUIO HaNPsKeHni oT BorHyTocTn B Touke C. B 3aBMCMMOCTM OT TOJILWMHbI CTEHKM CBaprBaemMbIX Tpy6
1 BbICOTbl BOTHYTOCTU KOPHSI WBa (Touka C) KO3 prLMeHT KOHLeHTpaummn Krx Heo6xoa1Mmo npuHrMaTh B COOTBETCTBUN C
Tabnuuein B.1.

Ta6nuuya B.1 — 3HaueHUs KOI(P(PULMEHTOB KOHLeHTpauun Ker

HoMyHanbHas TOMLWMHA CTEHbI CBAPEHHbIX Jonyctumas BbicoTa (r/1y61Ha) Kosthtp1LeHTOR KoHLeHTpaLum Kar
TPY6, MM BOMHYTOCTU KOPHS LUBa. MM H LeHTPaY
Ot 1.0 AO 1.8BKNtOM. 0.2 2.20
Cs. 1.8802.8BK/1HOY. 0.4 1.97
Cs. 2.8 00 4.0 BK/IOU. 0.6 1.95
CB 4.0 oo 6.0 BktOY. 0.8 2,12
CB. 6.0 g0 8.0 BkntOu. 1.0 2,15
Cs. 8.0 go 12.0 Bk/tou. 1.2 2.35
Cs. 12.0 1.5 2.70

5.3 TeopeTuyeckunini KO3 PUUNEHT KOHLEHTPALUMN OKPYXHbIX HAMPSKEHWU

TeopeTnyecknii KOIPAPULNEHT KOHLEHTPALMIN OKPYXHbIX HANPSHKEHWN CrneayeT onpeaensite No popmysne

Kne=1+p "~ (K, -1). (5.11)
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MpunoxeHne B
(cnpaBou4HOe)

PacueT pocTa TpewmnHsbl

B.1 O6wue nonoxeHnsa

B.1.1 Llenbto pacyeTa iBsieTCA onpejesieHne pocta pasMepoB TPeLMHbI NPU 3aAaHHbIX LUK/TMYECKUX HamnpshKeHW-
AX W YNC/e LMKIO0B Harpy>XXeHUsl, CTaTUYeCKUX HanpshkeHNAaX N BPpEMeHU UX AelicTBUS.

B.1.2 PacueT criegyeT NpoBOAWUTbL MeTOAaMU SIMHENHOW MexXaHUKN paspyLlleHus. YCNoBUsS LMK/IMYECKOrO Harpyxe-
HUS NPV 3a[aHHbIX HavyasibHbIX pasmepax TPelMHbl ONMcaHbl C pa3mMaxoM KO3t (rLuMeHTa NHTEHCUBHOCTU HanpshKeHni
AK. koatpurumeHTom acummeTpum umkna R v uucnom yuknos N. YcnoBusi ctaTuyeckoro HarpyxeHus — KoadguumneHTom
VNHTEHCUBHOCTU HanpsixeHnit KM v nnTenbHOCTBIO CTaTUYECKOTo HarpyXeHus /.

B.1.3 ConpoTuBrieHne paspyLlleHnto cnegyeTt onpefenste AnarpaMMamm ctaTMHecKkoro n/vamn yctanocTHOro pocra

da ( dc\ da ( dc 1
TPELWMHbI, yCTaHABNBAOWMMN 3aBUCUMOCTL CKOPOCTU POCTa TPEWUH — UM —  oT K . udwu —  uam oT
or ( or/ 51 oly ( dN)

0K npu 3agaHHoM 3HadveHun R
[unarpaMmma LMK/IMYECKOro pocTa TPeLWHbl B 06 EeM Crlydae NpeacTaB/isieTcs IOMaHOoR IMHNENR, yHacTK1n KOTOpoii
anmnpoKCYMMUPYIOTCA ypaBHeHEM

(B.1)
roe CO, T — XxapakTepucTuKM MaTepuana, 3aBucslMe OT YCI0BUI HarpyeHUs (kiacc n cocTosiHue mMeTanna, tTemnepa-
Typa. cocTas paboueii cpefbl, 4actoTa uuknos. K. cm. Tabnnuy B.1):
OK
0K, :-'/T R npu R 2 0.75 cnepyeT npuHumathb = 1,414-pK.
T~

[varpammy cTaTM4yeckoro pocTa TpelwuHbl B o6WeM cny4vyae NpeacTaB/isilOT JIOMaHOW NMHUENR, y4yacTKM KOTOopoli
annpoKCUMUPYIOTCSA ypaBHEHUEM
(B-2)
¥ ‘cn"
roe Cs. N — xapakTepucTuUku mMaTepuana, 3aBUcCsLime OT YC/IOBUIA HarpyXeHus (k1acc 1 COCTosHMe meTanna, Temnepa-
Typa. cocTaB paboyei cpeabl. K * cm. Tabnuuy B.2).

B.1.4 B pacueTe He yYTEHO TOPMOXeHne (YCKOPeHWEe) pocTa TPewWwmnH OT Meperpy3oK pas/iIMyHoOro 3Haka, a Takxe
BC/IeACTBME NepecedeHns NMHUN CraB/eHns CBapHbIX LWBOB, HaM/aBoK, rPaHul, C/I0eB B MHOTOC/IOMHbLIX MaTepuanax.

B.2 PacueT KUHETUKMN TpeLnHbI

B.2.1 Ansa npouecca HarpyxeHusi, paccMaTpuBaeMoro B XpoOHO/I0rM4YecKoii NocnefoBaTeibHOCTH B TeueHne BCEro
BpEeMeHM 3KCnayaTaumMm 1 BK/OUAOLWeEro Bce CTalMoHapHbIE PeXWUMbl C NMOCTOSHHbIMW NapamMeTpamMu TEN/IOHOCUTENs 1
nepexofHble PexuMbl C NEPeMeHHbIMU AaB/IEHUEM U'MN TeMNepaTypoil TeNn/IOHOCUTENS, & Takxke YC/IOBUS UCMbITaHWiA,
cnepyet onpeAensATb 3aBUCUMOCTb M3MeHeHUs KoaddpuumeHTa K ¢ yyeTom pasmepoB, KOOPAUHAT U OpueHTauum Tpe-
WWHbI UK ee NPOoeKUuii B paccMaTpuBaeMoii Touke ee hpoHTa. MNpu pacyeTe 3HauveHWii K yunTbiBalOT pacnpegesieHne
rnaBHoro (0AHOro M3 ABYX, AENCTBYIOWMX B MJIOCKOCTN CTEHKWU) HanpshXeHUs B paccMaTpuBaeMOW 30He KOHCTPYKLuMK,
nepneHAVKyISSIPHOTO K TPeLNHE UK ee NPoeKuun, OT 3KCNyaTaunoHHbIX Harpy3okK 1 ¢ y4eToM AeicTByoleli No Hanpas-
NeHNI0 paccMaTpUBaeMOro r1aBHOr0 HanpsXeHWs COCTaBASAOWENR OCTATOHHOTO HaNpPsHKeHUs.

B 3aBMCUMMOCTU OT (DOPMbI, PACMOSIOXKEHUS TPELMHbI, pacnpeneneHnsi HanpskeHuii Ana onpeaeneHns 3HadYeHui
K pekomeHayeTCcsi UCMONIb30BaHMe YAC/IEHHbIX METOA0B, HaNpuMep MeTOA0M KOHeYHbIX anemeHToB (MK3). lonyckaeTcs
Mcnonb3oBaHWe COOTBETCTBYIOWMNX 3aBUCMMOCTEN N3 faHHOTO NPUNOXEHNS.

Ha 3aBMCUMOCTU 3HayeHUit K OT BPEMEHN B paccMaTpuBaemoli Touke (DPOHTA TPEWMHbI, pacCYNTaHHbIX As Ha-
yasibHbIX pasMepoB TpewwuHbl (a0, CQ. BblAENAT psag nocnefosatesibHbIX 3HadeHuii KT,. KTax. Ksf. PaccmaTtpuBatot
TOYKN (DPOHTA TPELWMHbI, FAe NPOMCXOANT HanboblWwKnii POCT pasMmepa TPELMH, U B pe3ysibTaTe MOXeT GbiTb JOCTUTHYTO
npesenbHOE COCTOsIHME.

Korga npu akcnnyaTauMOHHOM KOHTPOJiIE NMOBEPXHOCTHAA HECMNMOWHOCTb BbISIB/IEHA MeTo4aMW BU3yaslbHOTO WK
KanunasipHOro KOHTPOJIs, HO He 06HapyXXeHa MeTOL0M 06 bEMHOrO HepaspyLlalLero KOHTPONSA UK KOrAa HECTNOLWHOCTb
He o6HapyxeHa MeTogamy 3KCMyaTauMOHHOIO KOHTPOSA, HO HEO6XOAMMO OLEHUTb OMACHOCTb MOSAB/IEHUS U Pa3BUTUS
TpeuwmH, 3HavyeHne 30 MoXeT 6bITb NMPUHATO paBHbIM 0.25 MM. (cO = 330). B aToM cnyvae nocse pacyeta pa3mepoB Tpe-
WmHbI af. CKk onpepaeneHHbIX B pe3yibTaTe LMK/INYECKOro U CTATUUECKOTO Harpy>XeHusi npy HadanbHbIX pasmepax aQ cQsa
BpeMs aKcnyaTtauun, pacCMOTpeHHoe B pacyeTe, A5 AanbHelilero aHanaMsa ucnonb3yoT pasMepbl

3* = aK“ ao- (B-3)
ck=c'-cO. (B-4)

[anee npoBogAaT opMUpOBaHME LMKIOB U3MeHeHuss KWH no meTogy, aHanorMyHomy meTogy ¢hopmupoBa-
HUSI LMK/IOB MECTHbIX HanpsbkeHWidi Npv pacyeTe Ha UMKAWYECKYH0 MPOYHOCTb. MMepBblii Tun uukna KWH c pasmaxom
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AK = KTax, - KTn,. rge /<msx1— Hanbonbluee 3Ha4YeHWe U3 BCeX 3HaYeHnih Ktax n , — MUHUMa/NbHOE 3Ha4yeHune
13 Bcex 3HauveHunin KTN. Mocneayouwme tunsl unknos (/= 1, 2. 3. ...) ¢ pasamaxom [K, o6pasyloT Takum xe 06pa3om u3
ocTaBlelics yacTu 3aBucumocTn KWH oT BpemeHn. Ha xpoHonornyeckoii 3aBucumocT K ot BpeMeHn chopMmnpoBaHHble
Takum 06pa3oM LMK/bI pacrnonaraloT B MOMEHTbI BPEMEHM, KOTOPbIM COOTBETCTBYIOT KTax.

VHTepBanam BpeMeHU cTaTUYeCcKOro HarpyxeHus /N npuceavsatoT nHaekc p (p = 1,2.3....). HarpyxeHune cuntatot
cTaTUYeCcKUM ANTeNbHOCTLIO [p. ecnin B npegenax JI(p 3Ha4eHns 1 pacnpejesieHne HanpskeHnin B CTEHKe OCTaloTcs no-
CTOAAHHBbIMUW. IHTepBa bl CTaTUYECKOro HarpyxeHus npu s 0 13 pacueTa UCK/IOYaloT.

B o6uiem cnyyae, Korga npovcxoauT NoBOPOT raBHbIX M10WaA0K, HENPepbIBHOCTL 3aBUCMMOCTUN K OT BpEMEHU He
HapylaeTca npu CMeHe Hanpas/ieHUs onpeAensaowero pocT TPewnHbl /TaBHOrO HanpsXXeHus, N1lb N3MEHAEeTCSA pac-
yeTHasa NPoeKUMA TPeLWWHbI, a ciefoBaTe/lbHO, pacyeTHbIe pasmepbl TPelwMHbl C y4eTOM HOBOro HanpaB/ieHUs NaBHOro
HanpshkeHus U ero pacnpegenexus, onpegensiowmx AK, R u pocT TpewmHbi.

KpuTepuem BbliGOpa onpefensioWero rMaBHOro HanpsbkeHUs B LUkAe Win B nHTepsasne JIL mMoryT cnyxutb 3Have-

da da

HUA S WM — . onpefenieHHble C yYeToM cooTBeTcTBYytoWmX K, koachduuymenta acummetpun R nnm K., u pasmepos
o. or

pacuyeTHOI Npoekuumn TpelwmnHbl. Ecnu HanpsixeHns, onpegensiowme KTax, BbIXOAAT 3a npegesnbl ynpyroctu, To 47151 yTOu-
HEHHOro pacueTa 3HauvyeHus KTAx cregyeT NPOBECTW YNpyronnacTUYeckuii pacyeT COOTBETCTBYHOLLEro pacnpeieneHuns
HanpsHKeHWi, B YCNOBUAX HEATPOHHOIO 06/lyYEHUS — C YYETOM U3MeHeHUs anarpammbl AecdopMUpoBaHUa MeTanna B
pesynbTare 06/1yyYeHus.

B.2.2 KoathpumumeHT acummeTpum /-ro yukna R, onpegenstoT no oopmyne

(B-5)

[Ns UMKIOB HarpyxXeHus, KOTopble XapaktepusytTcs R <0. cnegyeT npuHumatb R = 0. Ana uuKNOB HarpyxeHus,
KoTopble xapakTepuaytoTcs R > 1. cnegyeT npuHumatb AX = 0.

B.2.3 PacueT criegyeT NpoBOAUTb MpU (DUKCUPOBAHHbIX 3HauyeHUsiX R ¢ ncnonb3oBaHMEM OTKOPPEKTMPOBAHHOM
3aBucumocTtn K/H oT BpeMeHu (cm. B-2.1) 4,0 AOCTUXEHUS NpupalleHns pasmepa TpewuHsl Aa, (4c,). nocne aToro npo-
BOAST KOPPEKTUPOBKY 3aBUcUMOCTU K/IH OT BpemeHun ANnsi He 0XBayeHHOW npejliecTBytolleli cTagueil pacueta 3aBucu-
MOCTM K OT BpeMeHW npu pasmepax TpewmHbl (30 + Aa,). (Cq+ Ac,). NMpoBOAAT BO3MOXHYI KOPPEKTUPOBKY 3HauYyeHui
R,, npoBepky 3Haka Ha MHTepBasiax CTaTMUYECKOro HarpyXeHus, a 3aTem criegylowmnii LMK pacyeta 40 NpupaweHns
pa3mepa TpewwuHbl fa2 ([c2). ATy npoueaypy NOBTOPAIOT A0 Tex Nop, noka He 6yaeT mcuyepnaHa peann3oBaHHas npu
aKcnnyaTauum NCTOPUA HarpyxeHus. AHasIOrMYHO NPOBOASIT pacyeT pocTa TPewmH Mpu NpoBepke AOMNYCTUMOCTU Aaflb-
HeWwel akcnayatauun o6opyaoBaHMa U TPyGONPOBOAOB C HECM/IOWHOCTAMU. OGHAaPYXXEHHbIMW MPU 3KCMNyaTauMoHHOM
KOHTpOJ/e, C NPOrHO3Mpyemori nocneaytoLleii nCTopuel HarpyXeHus.

B.2.4 Mpwu pacyeTe pocTa NOAMNOBEPXHOCTHbLIX TPEWMH Nepexos K NOBEepPXHOCTHOI TpeliMHe NpoBOAAT Npu AOCTU-
XXEHWN COOTBETCTBYIOLWMX NPeAebHbIX 3HAYEHWIA pa3MepoB NOANOBEPXHOCTHOW TPELYMHbI B COOTBETCTBUUN C NpaBuiamu
cxemaTum3salnm HeCnIoWHOCTE. U3MTOXKEHHbIMU B MPUIOXeHUN B.

B.2.5 PacueT UMKINYECKOTO pOCTa TPELLMHbI OT 3HAYEeHUS a,., A0 3HAYEHMA &, Npu /-M LKKIe NPOBOASAT B COOTBET-
CTBUWN C XPOHOOTMeli HarpyxeHus (cm. B.2.1) no ypaBHeHUO

a,-a,_,=C0(1-*1)7A0KTl- (B.6)

3HauyeHnsa xapaktepmucTuk CO. T B obnactn 10 11 S10 5 m/umkn npuBeAeHbl B Tabnuue B.1 ona Temnepatyp

f[0350°'C (di*lil 8 m/umkn. AK B MMa —MI‘)A

10 1|7
“cr

Mpu R r 0 npuHmumaetca

Mpu Rr 0.75 npuHumaeTcsa 0.707J 12— j S AK S0.707] — |

Tab6nunuya B.1 — 3HayeHusa xapaktepucTuk CO, T (pa3BuTue TpPeLUH HA BO3AyXe)

Knacc matepuana m co
JlernpoBaHHble XPOMOMONGAeHOBaHaANEBbIE CTaIN U UX CBapHble COeANHEHNA 2.7 28-1(’'n
YrnepogucTble CTasin U UX CBapHble COeANHEHNs 3.1 1.5- 10*11
XpoMOHUKeneBble KOPPO3NOHHO-CTOWMKME CTas M ayCTEHUTHOTO Kacca U ux cBapHble coeau- 3.3 5.2 «10' 12

HeHusA
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Mpun pacyeTe pocTa TpelwWHbl B CBapHbIX y31ax (B OCHOBHOM MeTasijle U MeTasisie CBapHbIX COEAUHEHWIA) U3 nerun-
POBaHHbIX XpPOMOMONNG6AeHOBaHaAMEBbIX CTaneli Npu BO3AEeNCTBMN 06ECKMCIOPOXEHHONM BOAHOW cpeabl (TemnepaTypa
po 350 "C) n maccoBoii gone B metanse cepbl S < 0.016 % gonyckaeTcsa Ucnonb3oBaTb ypaBHeHue (B.1) n gaHHble Ta-
6nuubl B.1 ona ykasaHHbIX cTanen, yBennune 3HadeHne CO B Tpu pasa.

Mpun pacyeTe LMKINYECKOro pocTa TpewMHbl B CBapHbIX y3/1ax (B OCHOBHOM MeTasifie 1 MeTasiie CBapHbIX COenHe-
HWIA) N3 NNErMPOBaHHbIX XPOMOMONNMGAeHOBaHaANeBbIX cTasieli Npyu BO34eACTBUN KNCNOPO0COoAepXalleil BOAHOWN cpesbl
WK Mpu cogepxaHum B metanne cepbl S 2 0.016 % (Temnepartypa Ao 350 "C) UCNO/b3YOT KMHETUYECKYIO Anarpammy
YCTa/I0OCTHOrO paspyLeHns, Kotopas NpeAcTaB/aeTca B [BOMHbIX Norapumnyecknx KoopanHaTtax AByMs NpsiMbIMK, co-
OTBETCTBYIOLWMUMN YpaBHeHMIO (B.1). co cnefylowmnmm xapaktepucTukamm:

- Ha NepBOM y4acTKe [,0 TOUKM NepeceyeHmns NpsaMbIX

1

«C01=49-10'17.T, =7.2:

- Ha BTOPOM y4acTke
1

T',C0L=11-10-* rn, = 14

1
Mpn0 s R i 0.75 npuHumaetca Kc, = (1- Ru K.

Mpu R >0.75 npuHumaetca AKoff= 1.414 K.

[AnNs ynpoLweHHOro pacyeTta pa3BuUTUsS TPELLUH B 3TUX CTaNISIX U X CBAPHbIX COeAUHEHUAX B YCIOBUSAX BO3AeNCTBUA
Kucnopogocogepxauieii BogHol cpeabl (Temnepatypa go 350 X ) unv npu cogepxaHun B metanne cepbl S 2 0.016 %
JornyckaeTcsa UCNoNb30BaTh AaHHble Tabnvubl B.1 aonsa aTux ctanei, ysenunumse 3HaveHne CO B 10 pas.

Mpwn pacyeTe LMKINYECKOro pocTa TPELLUH B CBapPHbIX y3n1ax (B OCHOBHOM MeTasnne, MeTasnse CBapHbIX COeANHEHN
Y HannaBKaxX) N3 XPOMOHUKEEBbIX KOPPO3MOHHO-CTOMKMX CcTanei ayCTEHUTHOTO Knacca B yCNI0BUAX BO3AENCTBUSA BOAHOW
cpefbl AonyckaeTca UCMNONb30BaTh AaHHble Tabnvubl B.1 ans atux ctaneii. MNpu atom:

- AN KUcnopogocoaepxalieil BogHol cpefbl (Boga. nap. napoBoAsiHas cMecb) 3HadeHne CO cneayeT yBeMunTb
B 10 pas:

- ANns 06eCKMCNOPOXEHHO BOAHO cpeabl (Boga) 3HadyeHue CO cnepyeT yBenmunTb B ABa pasa.

B.2.6 PacuyeT pocTa TpeLuH Npu CTaTUYECKOM Harpy>XeHuv NpoBOAMTCS B XPOHO/IOTMYECKOM Mopsake AelicTBuUs
CTaTU4eCKUX Harpy3oK OT 3Ha4yeHus [,0 3HaYeHUsA ap B uHTepBasne [1/pCcTaTtnyeckoro Harpy>xeHus no ypaBHeHuUto

roe a B metpax, Kste MMa -m®.

3HayveHuna xapaktepucTtuk Cs), N ana s 35 MMa *m14 npuBeaeHbl B Tabnuue B.2 gna temnepatyp Ao 350 "C
(daldt B m/c. Ks, B MMa ML1/2; 415 XPOMOHUKENEBbIX KOPPO3UOHHO-CTOMKMX CTaseil ayCTEHUTHOTO Kacca v UX CBapHbIX
coeflHeHNIi Npu pocTe TPeLWH Mo TUMY MEeXKPUCTaSJIMTHOTO KOPPO3MOHHOTO pacTpecKMBaHWs Nog HanpshxeHvem). Ans
NPUGIMKEHHbIX OLLEHOK POCTa NOBEPXHOCTHOI TPeLMHbI NPU MEeXKPUCTaNIMTHOM pacTpecknBaHuu B KMC/IOpOA0COaep-
Xaujeidi BOAHON cpefe B HanpaB/ieHUU TOMWMWHBI CTeHKM (cBblwe 15 n o 30 MM) B NpULIOBHOI 30He HeTepmoo6pa-
60TaHHbIX V-06pa3HbIX CTbIKOBbIX CBapHbIX COeAMHEHUA CTabuUnNn3npoBaHHON XPOMOHUKENEBOW KOPPO3MOHHO-CTOWKOM
cTann ayCTeHUTHOro knacca npu Temnepartype go 350 "C 3a BpeMsi akcnyarauumn, Bkovarollee ctagmio o6pasoBaHms
TPeLWmnHbI, AONYCKAeTCS UCMNOMNb30BaTh CPeAHIO CKOpPOoCTb 2.9 mtO '10 M/c. a B TOUYKe hPOHTA TPeLMHbl Ha NOBEPXHOCTU
CTeHKn — 6.3 « K0 “10 m/c.

BnMsHWe HeliTPOHHOrO 061YYEHUA Ha XapaKTEPUCTUKN AnarpaMm paspyLleHus He yYuTbiBaloT.

Tabnunua B.2— 3HadyeHun xapaktepuctuk Ca. n (pasButue TpewnH Ha BO3AyXe)
Knacc matepuriana n C«

XpOMOHMKenieBble KOPPO3NOHHO-CTOWMKNE CTann ayCTEHUTHOTO kflacca 1 Ux cBapHble coeagunHe- 2.16 1.28 «10"1J
HuA (coaepxaHue kucnopoga B BogHoii cpege 2 0.1 mr/kr)
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Mpunoxenne I
(cnpaBo4YHOE)

OnpepeneHne pacyeTHbIX XapakTepuUCTUK MeXaHUKN paspylleHns

1 O6uwune NnonoxeHns

1.1 KWH n J-nHTerpan gns paccMaTpuBaeMbiX 30H W Tiosleli HanpsKeHWd MOTyT onpeaenaTbCa YACNEHHbIMU UK
aHanuTuyecknmmn metogamu. dopmynbl onpegenenHns KUWH ansa psaga cnyyaes npusegeHsl B 1.2

I.1.2 Mpwn pacyete KVH cnepyeTt co6ntoaate cnegyouime npasuna.

PacueT KMH npoBogAaT c npUMeHeHNeM NoAX0A0B SIMHENHOW MeXaHKN pa3pyLleHns, ecnu BbINOSIHEHO ycoBue

C&so <-1>

3HayeHune paccumnTbiBalOT NO HUXENPUBEAEHHOW MeToauKe.
BbiuncnsaoT KUH K|* npyn 3agaHHOM pacnpegeneHnm HanpshkeHuii.
PaccuunTtbiBaloT adhhekTUBHble 6pYyTTO-HanpshxeHUs (cpefHue HanpsbhkeHUs 6e3 yyeTa ocnabneHns ceyeHus Tpe-

wuHo) ae(ns cooTHowWweHNs
K.<ae) = KT, (r.2)

rae K|(oef) — KWH. paccuntaHHbIil B NpeanosioxeHnun 06 04HOPOAHOM pacnpeaeneHnn HanpsikeHuii a = ¢,d no TonwuxHe
CTeHK/ 060pyoBaHus U.'mnn Tpy6onposoja.
AhpekTnBHbIE HETTO-HanpskeHus a’f paccunTbiBaloT No cOOTHOWEHMIO

(r.3)
als
roe K* =1-
n 2a,c (1-a/s)01
x alb
a/(a*sl\/g
=1 Lﬂf — AN8 9NNMNTUYECKOM TpewnHbI:
alc
1+ 1 ( 3
(«+*)1 a+0
a.c
S

«H
1.3 Ecnu ycnosue (I.1) He BbINO/IHEHO, TO pacyeT KVH cnepyeT npoBoauTb C NPUMEHEHWEM MOAXOA0B HeNnHel-

HOWVi MeXaHUKN paspyLLueHus.
Mpwv pelweHny ynpyronaacTmyeckoin 3agadun ¢ nomoubio MK3 B Mogesib BBOAAT KOMMOHEHT C pacHeTHOW TPeLuHoi
1 onpegensieTcs J-uHTerpan B Toukax poHTa TpewumHbl. Torga KWH paccuntbiBatoT no doopmyre

(r.4)

1.4 Pacuet Kj npoBogsat B cootBetcTBum ¢ MOCT P 59115.9. fonyckaeTcs NCMNO/Ib30BaHNE YNCTIEHHbIX METOA0B
pacueTa.
.2 Pacuet KMH

r.2.1 O6uwwne nonoxeHna npun pacyete KNH
Pacuyet KVH npoBogaT no chopmyne

K=Ya« )[w ' (r5)
rae Y — koadhpuumneHT dhopmbl;
— HanpsixeHue, NpMBeAeHHOE K OAHOPOAHOMY OZlHOOCHOMY pacTsikeHuto. MMa;
a — pasmep TpewmHbl (Manas Noayoch 3//IMNTUYECKOV NN NONY3IUNTUYECKOW TPELUHbI), MM.

B .2.2.7.2.3 npuBegeHbl hopMy/bl AN BbIYUCNEHUSA 3HAYEHU KOadhduLmeHTa hopMbl U NPUBELAEHHOTO HaNpsxe-
HUSA B 3aBMCMMOCTM OT TUNa TPELMHbI U TOYKM ee KOHTypa.
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2.2 MoagNOBEPXHOCTHbIE 3/I/INNTUYHECKNE TPELLNHbI
[2.2.1 AnA ynpouweHHOI KoHcepBaTuUBHOM oueHkn KVH mncnonb3yoT hopmyny

179-0.66 alc
Y=m (r.6)

r3.s4 '

raeasc;aSoft:h+ afs/2;
a — Mmasnas nonyochb TpelHbl, MM:
c — 6onbluas Nosyochb TpewmnHbl, MM;
h — rny6vHa pacnonoxeHus TpewmnHbl, MM;
s — TonuwwuHa o6opyaoBaHusa n/mnu Tpybonposoaa, MM.
[na 6nuxkaiiweii K cCBO60AHOM MOBEPXHOCTU TOUKM A KOHTYpa TpewmHbl (CM. PUCYHOK IM.1)

(-7

PucyHok 'l — loanoBepxHOCTHas aNnNTuyYecKas TpelmnHa

Ans Hanbonee yganeHHOR oT cBO60AHON NOBEPXHOCTUN TOUKMN C

_— ( N (r-8)
Mpu paBHOMEPHOM MO TOJMHE pacnpeaeneHnn HanpsxeHuii (o = aA=06 = oc)
ae, = a. (r.9)

Mpy NIMHeRHO U3MeHsIoWeMCcs No To/WwmMHe 060pyAOBaHUS U/MAKM TPyGONpoBOoAa HaNpshKeHWU NpuBeAeHHoe Ha-
npsbkeHne B Toukax /T u C BbIYMCAAOT Mo hopmynam;

3lc *a-°c
s = 12 (r.10)
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1 T+ 3<1T , 0«—O0-
eT,(C) = — - N tale -t (r.11)
04 4

Mpwn 6113KOM K napa6on|/|L|eCKomy 3aKOHY U3MEeHeHUA HanpsXeHusa no KoopaunHarte X

a [A)=NtxUN*-alc-4& 37 —Ac. (r.12)
) 5 +0n ; 0* —3<7 _4(13»- C 13
C =-§-———- alc — -l - .
Jeq 7 36 (r.13)
[.2.2.2 ®opmynbl A4NA YTOYHEHHOrO pacyeTa Npu NPov3BO/ILHOM pacnpegesieHnn HanpsxxeHns
\8 omr "
1 nes (r.14)
U»b) ,1-ade/c-T)J [- 1464 (al)
NMpuaSc,aS9oN.N+ass/2
(r-15)
7¢ =0,8(0,5- — J°4 (r.1e)

Mpwv pacnpegeneHnn HanpskeHUsi, 3a4aHHOM B BMAe NMosiMHoMa no koopavHate / = x - (J1+ @) Ha ydacTke -as x's a
(00 — HanpsixeHue B NO6GON XxapakTepHO Touke)

°X =°0 L°% +“i*7®+ a”x'/a)2 +...+ ct/xVa)' + oa(x'/a)8]. (r.17)
3HaveHns 0 M A) naelj(C) BbluMCNAT No hopmynam:

°0,(N)=00 €0 -XH)'(4+23lcB)a, (r.18)

B
oB4(C)=00 ao +]I (A +3/c8,)a, . (r.19)

rae A,. B, onpegensioT no tabnuue I.1.

Ta6nwuuya I.1— 3HavyeHMs koadpdULMEHTOB

r A> B. C, £<

1 0.500 0.167 0,608 0,111 -0.282 0.177
2 0.500 0.100 0,469 0.131 -0.319 0,067
3 0,375 0.139 0.393 0.136 -0.313 0,035
4 0,375 0.104 0.345 0.134 -0.301 0,022
5 0,313 0.123 0,311 0.131 -0.288 0,015
6 0,313 0.100 0,285 0,128 -0.275 0.011
7 0,273 0.113 0.265 0,125 -0.263 0,008
8 0,273 0.097 0.248 0,122 -0.252 0,006

Lns pacnpegeneHus HanpshxeHus az = C/X), 3afaHHOro B NMPOM3BOJILHON (hopMe (annpoKcumMupyowas yHKLUs
WM HECKOJIbKO (PYHKUWIA Ha pasfiMyHbIX ydyacTkax ocu X. Tabsuua v T. 4.. CM. PUCYHOK [.2). BbIYUCAAIOT KOoopAuHaTy
xy=h+ 3y/10. roe/ = 0. 1, 2..... 20.

B kaxpaoi Touke Xf onpefensiior HanpsikeHne a;-=C /X = Xy).

3HauveHnss a 1) n ceg(AC) BbIUMCAAIOT Mo hopmMynam:

20
IL{Ai+ a/cBiY ar (r2°)
)-0
20
<W C)= 1$0K o -)+alcB204 )<*I (r-21)

rae A, n B-onpegensitot no taénuue .2,

23
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Ta6nunuya [.2— 3HayeHUs KOIPDULNEHTOB

24

PucyHok .2 — PacnpegenieHne Hanps>XXeHuii B 30He TpeLnHbl

KoadhhnumeHT hopmMbl U NMPUBEAEHHOE HaMpsXXeHue AN Tedkn O KOHTypa TpeluHbl 40MYCKAeTCA pacCUuTbIBaTh
no cnegyowmnm opmynam:

© o] ~ o o, £ w N o -

E 5

e
w N

A
0.1888

0.1538
0,0972
0.0764
0.0640
0.0533
0,0487
0.0434
0.0390
0.0352
0.0319
0.0288
0.0260
0,0234

B<
0.0843

0.0433

0.0136

0.0036
-0.0018
-0.0050
-0.0073
-0.0088
-0.0099
-0.0106
-0,0111
-0.0113
-0.0114
-0.0114

Y ="cY nYc-

0.0189
0.0373
0.0370
0.0368
0.0367
0.0366
0.0367
0.0368
0.0371
0.0376
0.0382
0.0391
0.0402
0.0418

D/
-0.0085

-0,0165
-0.0160
-0.0155
-0.0149
-0.0142
-0.0134
-0.0125
-0.0115
-0.0105
-0,0093
-0.0080
-0,0063
-0,0045

0.0278
0.0548
0.0510
0.0472
0.0431
0.0390
0.0347
0.0303
0.0257
0.0207
0.0155
0.0100
0.0042
-0.0023

0.270
0.198
0.112
0.080
0.062
0.050
0.041
0.035
0.029
0.025
0.021
0.018
0.015
0.012

(r-22)
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OkKoH4aHue Tabnuubl .2

1 Al o}

14 0.0208 -0.0110 0,0438 -0.0020 -0.0094 0,010
15 0.0184 -0.0106 0.0466 0.0010 -0,0175 0.008
16 0.0159 -0.0100 0.0507 0.0051 -0.0273 0.006
17 0.0134 -0.0092 0,0571 0.0108 -0.0405 0.004
18 0.0134 -0.0079 0.0685 0.0209 -0.0595 0,003
19 0.0106 -0.0058 0,1022 0.0477 -0.0948 0,001
20 0.0019 -0.0017 0,1203 0.0781 -0.1527 0,000

2.3 MoBepXHOCTHbIE MONYINAUNTUHECKNE U YTIOBble YETBEPTLINNUNTUYECKNE TPELUHbI
r-2.3.1 lns ynpoLeHHOW KOHCepBaTUBHOW oueHkn KWH ncnonb3ytot hopmyny

v (2-0.823/C) y (F.24)
j1-(0.89 - 0.57"/c|3(als)I3S
MpnaSc.ab50.7s:
-4NS8 NONY3NANNTUYECKON TpewmrHbl (CM. pucyHok IM.36)[
Yc=1. (r.25)
Yo =[IUO0.35a/s)2J"/c. (T.26)
- NS YeTBEpPTb3ININMUNTUYECKON (Yr/10BOWN) TPewWwmHbI [CM. pucyHoK M.3B)]
yC= 1.08 + 0.8(a/s)4, (r.27)
Vo = |71.08+0.5|a/s)2 (r.28)
Mpu paBHOMEPHOM pacnpegesieHnn HanpsXXeHuini o = og = ce = oc [CM. pucyHok I.3a)]
A =0, (r.29)

Mpu NMHERHO N3MeHsoWeMcsi Mo TosWMHe 060pyAOBaHMsA M/uau Tpy6onpoBoda HanpsKeHUU NPUBEAEHHOE Ha-
npsixeHvie ans Touek C u D nonyannuntuyeckoii nam yrnoBoii TpewmHbl BbIYUCASIOT N0 hOopMy/iam:

<mB, (C) = 0.330p4 + 0.61cTc - 0.11(a/c)*(aA- oc)+0.28 (al/s) (1- ,fjc\ (o, - Oc). (r.30)

o”iD) =0,820p4 +0.180c. (r.31)

Mpy HEeMHEHOM 3aKOHE M3MEHEHUSI HANPSHXKEHNS N0 KOOPAMHATE X NPUBEAEHHOE HaMnpsKeHve A8 NoayainunTm-
Yeckol UNY YrAoBOl TPELMHbI ONpPeaenstoT no popmMynam:

(Ci= 0.11T(o,q +50s -30cJ-0.4 |a/c) (0.170p +0,210s -0.38<7c )+0.28 la/s) (I-*a7c) (0A-oc). ([.32)

07 (0) =0.64(tg + 0.360cC. (r.33)

25
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B)
PucyHok .3 — MapamMeTpbl TPewyrHbl ¥ pacnpegesieHne HanpskeHuli B 30He TpeLuHbl

[.2.3.2 Huxe npuBefeH yTOUYHEHHbIN pacyeT KVMH AN NnOBEepXHOCTHOW NONY3NNMNTUYBCKOM TPELMHbI NpU Npouns-
BO/IbHOM pacrnpegeneHnn HanpshHkKeHus.

Yab-10D

npmaSc.aS0.7s
yc = 1,12 + O.OBalc. (r.35)

Yd =[I+0,32(a/s)2J(1.23-0.09a/cl™/c. (r.36)
Mpwn pacnpegeneHnn HanpsixeHus, 3aaHHOM B BUAe NOMHOMA NO KoopAnHaTe X Ha yyacTke 0 s x s a (00 — Ha-
npshxeHne B N1t060M XxapakTepHOW Touke)
[Oqg + «,x/a + «2 ¢ (x/a)2 ¢...¢ a. « (x/a)1l+ «g - (x/a)8J. (r.37)
3HauveHuns ogAC) na” O ) BblUUCASAOT NO hopmynam:

a
Oeo(C) =00 cto+ £(C, +afcD) +U, )a, , (r.38)
j-i

26
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°M<D)=°0 «Nn+jrP.a, (r.39)
A= ate[l - 1,9 m(a/cjo075+ 0.9 «(a/c)1'5J (r.40)
rae Cf Dr Er Fjonpegensitot no taénuue I.1.
Ana pacnpefeneHns HanpsbkeHwii, 3afaHHbIX B MPOM3BOJIbHOM (POpMe, BbIYMCISIT KOOpAuHatTy x/ = — , rge
Y=0.1.2.... 20. B Kaxaoi Touke X, (CM. pucyHok .4) onpegensatoT HanpsxeHune cr = o"x - Xf).

PuUcyHoK "4 — MapameTpbl TpewmHbl U pacnpesenieHne HanpskeHnii B 30He TpewjuHbl

3HaueHnss 0 2 C ) n 07 (0) BbluMcnslOT No popmynam:

20
<% (C)= X (c; +acDi+l, )mO/. (r.41)
<W D)= | Far (r.42)

1-0
rae Cy. 0;, B, Fjonpegenstorca no taénuue I.2.

[.2.3.3 Hmxe npuBeaeH pacueT KVMH no KOHTYpY NONyannunTU4eckol TpewmHbl.

Ans pacyeta KVH B npousBosibHOW Touke A’ (hpoHTa TpewwmHbl (CM. PUCYHOK .5) C OTHOCWUTENbHON rNy6GUHOM
als < 1,25 «(al/c + 0.6) npu cooTHoleHM nonyoceii 0 < a/C s 0.2 nate < 1 npu 0.2 < alC S 2 Ucnonb3ylT creayolme
dopmynbi:

Y=W +M2-(alsf+M3@a/s)4) mgm «(q, (r.43)
rae npu a/c S 1 [cm. pucyHok I.5a)]:

M1=1.13-0.09 -alc;

0.89
0.2+alc'

M2=-0.54 +

27
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:+14 (1-alc|
0.65+3lc

A=1+ [0.1+0.35+(a's)2)«(1 - sin0O)2;

/th = [(al/c)2cos2 P ¢ sim2 D]IM;
\'P

M3=0.5--

lo =

J.S5
1+1464 (alc)
@ — yron, xapakTepusyLnii TOUKy KOHTypa TPeLLnHbI, pag,.

6)

PucyHoK I'.5 — MapamMeTpbl TPELWMHbI 1 pacrnpegenieHre HanpskeHnli B 30He TPeLUHbI

MpuBegeHHoe HanpskeHve nNpu 3/CE N ans NUHeHOro pacnpeaeneHns HanpsHkeHWs No TOJILUHE CTEHKM onpeae-
naT no doopmyne
(r-44)
aoq: o+ Ha0 (r-45)
— HanpsixeHue oT nNpoAaosbHoro ycunus P. MMa:

roe aT = -
A 2bs
2b — wwupuHa paccmaTpuBaeMoli 30HbI (CM. PUCYHOK .5), MM;

3M
Cb :E -2------ HanpsXeHne oT usrnbarowero momeHta M. MMa;
S
H=HD+(Hc -H D(s>n<bf:
d=0J2+aic* 0.6als:
Hg= 1—0.34a's- 0.11 « (a/c) « {als):

28



Hc =1+ Gna's + G2 +(s)2;

G, =-1.22 - 0.12ate;

G2=0.55- 1.05 m(a/c)°>-7S+ 0.47 - (a/c)15.
Mpn 1 Sa'cS2 [cm. pucyHok I.56)]:

M, =[1-0.04cfa)ififa .

M2 =0.2 « (c/a)4;
Af3=-0.11 «(c/a)4;
g=1+[0.1 + 0.35 ¢(c/a) *<a/s)2J+ (1 - sinO)2:
= [cos2®d + (c.'a)2sin2 Pw :
n i
1+1.464 (c/a)’ 65

3HaueHue H npu 1 s a/c s 2 onpegensitoT no BeIMUMHaM:
d=0,2 +c/a+0.6als:

HO =1 + Glla/s+G12 ("s/.

Hc- 1+ G21als+ G22+(s) .

Gn =-0.04 - 0.41c/a;

G,2=0.55-1.93 - (c/a)0-75+ 1.38 (c/a)l5:

G2, =-2.11 +0,77da:

G22=0.55- 0,72 - (c/a)0-75+ 0.14 (c/a)lb.

FOCT P 59115.11—2021

Mpu pacnpeeneHny HanpsikeHUsl, 3afiaHHOM B BUAe NOJIMHOMA TpeTbeli CTeneHn Mo KoopAuHaTe X Ha y4yacTke
0 s X s a (00— Hanps)eHue B N0GOI XapaKTepPHOWN Touke)

3HauveHus G, onpegensatoTca no taénvue 3.

Ta6nuuya [.3— 3HayeHus koapduumeHToB G

=°0lao+alka +a2'Nea)2+ “3"'

-~ ©0le 0«0 + G 1«1 + G2°2 +

y ='o-

O6o3HaueHve 20 0.2
KoahchnumeHTa X als
0.2 0.5 0.8 0.2

0 0.611 0.816 1.262 0.784

0.25 0.748 0.967 1.382 0.818

GO 0.50 0.958 1.240 1.670 0.951

0.75 1.090 1.432 1.840 1.051

1.00 1.134 1.498 1.861 1.086

0 0.080 0.145 0.275 0.127

0.25 0.208 0.278 0.400 0,248

G1 0.50 0.426 0.519 0.646 0.445

0.75 0.609 0.726 0.866 0.612

1.00 0.680 0.807 0.948 0.676

0 0.023 0.055 0.113 0.044

0.25 0.076 0,110 0.165 0.098

g2 0.50 0.239 0,285 0,342 0.258

0,75 0.432 0.491 0.561 0.443

1.00 0.518 0.583 0.662 0.526

G 3« 3I-

ae
0.4
als

0.5
0.965
0.979
1.112
1.220
1.258
0.185
0.301
0.498
0.670
0.736
0.073
0.124
0,284
0.472
0.556

0.8
1.283
1.222
1.287
1.372
1.388
0.275
0.371
0.549
0.728
0.800
0.112
0,155
0.306
0.504
0.596

0,2
1.150
1.076
1.039
1.025
1.021
0.200
0.362
0.543
0.671
0.717
0.075
0.154
0.334
0.514
0.589

1.0

aix

0.5
1.247
1.148
1.090
1.068
1.062
0.229
0.384
0.559
0.686
0.733
0.089
0.165
0.341
0.522
0.597

(r.46)
(r.47)
(r.48)

0.8
1.400
1.233
1.106
1.090
1.086
0.268
0.406
0.558
0.701
0.756
0.104
0.174
0.338
0.531
0.615

29



FOCT P 59115.11—2021

OkoHuaHve Tabnuubl .3

alc
0O603HaveHVe 20 02 04 10
koadhcpuLmeHTa R a5 at ats
0.2 0.5 0.8 0,2 0,5 0.8 0.2 0.5 0.8
0 0.010 0.029 0.060 0.022 0.038 0.059 0.038 0.046 0.054

0.25 0.032 0,052 0.082 0.045 0.060 0.077 0.076 0.082 0.086
<3 0.50 0.147 0.173 0.205 0.162 0.177 0.188 0.219 0.223 0.219
0.75 0.334 0.369 0.411 0.348 0.364 0.384 0.417 0.421 0.427
1.00 0.431 0.470 0.522 0.442 0.460 0.488 0.513 0.516 0.530

[.2.3.4 Huxe npusegeH pacyeT KVH no KOHTYpy yrnoBoi (4eTBepTb 3/1/IMNTUYECKO) TPELWnHbI.
[nsa pacueta K/MH B Npon3BO/bHOW ToUKe A' (opOHTa TPeLUHbI C OTHOCUTeNbHOM LWy6uHoii als < 1. npn 0.2 Salc £ 2
“cnonb3yloT cnegytowme popmynbi:

Y =[M, + M2« (als)2 + M3(a/5)<] mf +/dp */Q., (r.49)

raoe npu a/c £ 1:
M, =1.08-0.03 alc:

M2=-0.44+ 106
0,3-a/c '

J#3=-0.5 +0.25 «(a/c) + 14.8 + (1 - alc)15
A ={1 +(0.08 +0.4 «(a/s)2] (1 - bIN®)3} «{1 + (0.08 + 0.15 «(a/s)2] * (1 - coadP)3};
Ih = ((alc)2cos2 @ + sin2 d]1M;

yr

1+ 1464 (3/c)'*5

® — yrosn, xapakTepusyoLWwnii TO4KY KOHTypa TpeLnHbl (CM. PUCYHOK I.6).

alc< 1

alc> 1

6)
PricyHok .6 — MapaMeTpbl yr/10BOl (HeTBEPTLIIMUNTUYECKO) TPELMHbI

MpuBeaeHHOe HanpshkeHWe npu a/c £ 1 ANA NMHeRHOro pacnpeAenieHns HanpsXXeHUs No TO/WKNHe CTEHKN onpeje-
nAT no popmyne
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=on~°\ 2UH-1 r-50
2als ) ( )
nnn cdopmyne
°cq = + H«b- (F-51)
rae — HanpsixeHue oT npogonbHoro ycunus P, MMa:

HanpshkeHue oT M3rnbaroLero MoMeHTa M.

b — wwuprHa paccmaTpuBaemMolii 30HbI (CM. PUCYHOK T.6), MM:

H=HO + (Hc - HD) ¢ (sin®)* — HanpsixeHue oT usrnéatowero momeHta M. MMa;

d=0.2 + ate+ 0.6 a/s:

HD=1-0,34 ais- 0,11 m(a/c) » (als);

Hc =1+ G, als + G2+ (als)2;

G, =-1,22-0,12 ale,

G2=0.64- 1.05 +(a/lc)0-75+ 0.47 (ate)l5.

Mpu 1 s alei 2 (pucyHok .66)]:

M, =(108-0.03c/a)™a ;

M2=0.375 -(c/a)2:

=-0.25 «(c/a)2
g={1 +(0.08 + 0.4 m(c/s)2) m(1 - sin<t>)3} «{1 + (0.08 + 0.15 «(c/s)2] * (1 - cosO)3}:
Ith = (cos2® + (c/a)2sin2 @ ].

n
1+t464 (c/a)1*5

3HaueHvne Hnpu 1s ate S2 BbIYACASIOT MO BENUYUHAM:

d=0.2 +cla+ 0B ass:

HO =1 + Glla/s + GI2 -(als)2:

Hc =1+G2tate+G22-(s)2;

G, =-0.04-0.41 cl/a:

G12=0.55-1.93- (c/a)0-75+ 1.38- (c/a)lb.

G21 =-2.11 + 0,77cla;

G22=0.64-0.72 +(c/a)0-75+ 0.14 +(c'a)lb.

[.2.3.5 YTO4YHeHHbIi pacyeT K/IH ¢ yyeTOM KpuBM3HbI MOBEPXHOCTEV 06opyaoBaHunsa n/vnu Tpy6onposoaa.

KWH ansa umnuHppuyecknx, cepmnyecknx, Topocdepurnyecknx n aNannTMyeckux 30H CocyAoB AasrieHns, Tpyb6onpo-
BOZOB. apmarypbl U T. .. a TaKxe 411 OTBEPCTUA B 060pyAoBaHMmn n/unn Tpy6onpoBogax onpeaensitoT C y4eTOM KpUBW3-
Hbl. YaCTUYHbI y4yeT KpMBU3HbI CBOGOAHbLIX MOBEPXHOCTEl AOCTUraeTcsa UCMNOMb30BaHWEM B pacueTax pacnpegeneHuii
HanpshkeHWi, 3aBUCAWMX OT aToro haktopa. Mpu aTom 3HavyeHus KWH ana ToNcTocTeHHbIX TPy6 M COCyAOB AaBfieHus,
onpegeneHHble no M.2.3.1, .2.3.2, oka3blBAlOTCA HECKOJIbKO 3aBblEHHbIMU.

YTouHeHne KWH npoBogAT ANA HeCNOLWHOCTe. pacnosioXeHHbIX Ha BHYTPEHHUX MOBEPXHOCTAX NPU 3aMKHYTOM
XapakTepe 3TUX NOBEPXHOCTel (Hanpumep, YTOYHEHWE He NPUBOAUTCA A1 TOAICTOCTEHHOrO UWAMHAPA, pa3pe3aHHoro
BAO/Mb 06pasytoLleil nam gna 6pyca 60nbLWOK KPUBU3HDI).

[na noBepxHOCTEl, UMeLWNX KPUBM3HY B HanpasieHun Z (TpewmHa pacnosioxeHa BAoNb o6pasytoweit. Rt = R,.
CM. PUCYHOK IM.7). KoadhduumeHT hopmbl Y(/?r) C y4HeTOM KPUBU3HLI B Hanpas/IEHUN Z BbIYUCIAIOT N0 hopmyie

Y(RZ = m(Rz) my. (r.52)
rae koadppuumneHt M(Rz) gnsa Touek C n O (cm. .2.3.1—T.2.3.2) onpegensietcs no opmynam
1+ 4a
R2{ U ffi)
mc(R,) =- 5a M M”RZ) = 1 COOTBETCTBEHHO;

[1+2-(als)2]

Rz — pagvyc KpvBU3HbI B HaNpaBAeHun I, MM.
[Nsi NOBEPXHOCTENR, UMelLWnX KPUBU3HY B HanpaB/ieHun y (TpelmHa pacnosioxeHa BAob Hanpasnstoweit. Ry =Rr
CM. pucyHok I.7). koatppmumneHT hopmbl Y(RY) ¢ y4eTom KprBM3HbI B HAMpaB/ieHWN Y BbIYUC/SIIOT MO hopmyie

Y(Ry) =m(Ry) - ¥. (r.53)
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rae koapduuymneHt M(Ry)AnsiTouek Cu 0(cm. N.2.3.1—T.2.3.2)onpegensietcs no popmynam T¢ (Rf )=1- |1-"alc)

M M”RY) = 1 COOTBETCTBEHHO:
Ry — paanyc KpyBM3HbI B HANpas/ieHnn y. MM.

PucyHok .7 — MapamMeTpbl TpeLwmnHbl 4158 NOBEPXHOCTEN, UMEIOLNX KPUBU3HY B Hanpas/ieHUn y
Ecnv HecnoWHOCTL pacnosiokeHa Ha BHYTPEHHE NOBEPXHOCTU C KPMBU3HOW B ABYX Hanpas/ieHUsix (Hanpumep,

Ha BHYTPEHHEel NoBEepXHOCTU Cepnyeckoro cocyfa AaBfieHns), TO B KAYECTBE PacyYeTHOro credyer NpUHUMaTh MUHU-
MasibHoe 3HadeHue T. onpeaesieHHoe No (hOPMy/iamMm HACTOALWEro NyHKTa.
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Bubnuorpadgunsa

[1] PepepanbHble HOPMbI U NpaBuna B o6nacTn MpaBuna ycTtpoiicTBa n 6e3onacHoii akcnayaraumm o6opyaoBaHns n
MCnosib30BaHNsi aTOMHOW aHeprun HM-089-15 Tpy60nNpoBOAOB aTOMHbIX 3HEPreTUYeCcKnX ycTaHOBOK

(2] ®epepanbHble HOpMbI U NpaBuaa B 0671aCTU MpaBuna KOHTPOSA OCHOBHOrO MeTasifla, CBapHbIX COeAWHEHWUA 1
MCMNONb30BaHNA aTOMHOM aHeprun HM-084-15 HannaB/eHHbIX NOBEPXHOCTel npu 3akcnayaTauuum ob6opyaoBaHus,
TPy60MNpoOBOAOB U APYTNX 3/IEMEHTOB aTOMHbIX CTaHLUIA
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FOCT P 59115.11—2021

YAK 621.039:531:006.354 OKC 27.120.20

KntoueBble cnoBa: NPOYHOCTb, 060pyAOBaHMe, TPYGONPOBOAbLI, MOBEPOUHbIA pacyeT, NOCTNPOEKTHAs cTafus

akcnayaTtaymm



Pepaktop E.B. flky6oBa
TexHuuecknii pegaktop B.H. lNpycakosa
Koppektop J1.C. JlbiceHko
KomnbloTepHasn BepcTka E.O. AcTawunHa

CpaHo B Ha6op 20.10.2021. MopgnucaHo W nevyatb 10.11 2021. dopmat 60*04'/;. TapHuTypa fipuan.
Yen. ney. n. 4.65. Yu. nag. n. 4.05.

MoAroTOBNIEHO HA OCHOBE 3/1EKTPOHHON BEpCcUM, NpeoCTaBIeHHOW pa3paboTynkoM cTaHAapTa

Co3faHo B €4UHUYHOM ucnonHeHun B Prey «PCT»
ANA KOMNNeKToBaHUS ®efepanbHOro MHopMaLnoHHOW thoHga CTaHAapToB.
117418 MockBa HaxumoBsckuit np-T. g. 31. k. 2.
wvvw gosiinlo ru info@ 90slinfo.ru


https://www.mosexp.ru# 
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