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HALUWOHANbHbBIN CTAHAOAPT POCCUWMCKOW SEALEPALUMN

TEXHOJIOTMYECKWNE KAHANBI KAHA/ITbHOIO PEAKTOPA BOJ1bLLOW MOWHOCTU

PacueT Ha MPOYHOCTb Ha CTaAMW IKCMyaTaunum G/IOKOB aTOMHbIX CTaHLmMi

Technological channels of a high-power channel reactor.
Strength calculation at the stage of operation of nuclear power plants

Jata BBegeHmna — 2023—02—O01

1 O6nactb NpUMeHeHUs

11 Hactoswmii cTaHAapT ycTaHaBMBaeT TpeboBaHMA K MPOBEAEHUIO pPacyeTOB Ha MPOYHOCTb TEXHO-
NIOTMYECKUX KaHa/I0B peakTopa 60/bLUOA MOLHOCTM KaHa/NbHOrO, Ha KOTOpble pacnpocTpaHseTcsl AelicTBue
drefepasnbHbIX HOPM 1 MpaBua B 06/1aCTU UCMO/Ib30BaHUSA aTOMHOl aHeprum [1].

1.2 Hactoswumin ctaHaapT npegHasHayveH an1a npMMeHeHnsa npy 060CHOBaHMM NPOYHOCTU HUXKHEN, cpea-
Hell 1 BepXHeW YacTell TEXHOMOTMYEeCKMX KaHa/loB Ha cTaauy 3KcrnayaTtaumum 6/10KOB aTOMHBIX CTaHLWIA.

2 HopmMaTuBHbIE CCbIIKU

B HacTosiWwemM cTtaHdapTe UCnosib30BaHbl HOPMATUBHbBIE CChIJIKM Ha criefylowme cTaHgapThbl:

FOCT P 59115.1 O6ocHOBaHMe NPOYHOCTN 060OPYAOBaHMA 1 TPyOONPOBOAOB aTOMHbIX SHEPTreTUUYECKNX
yCTaHOBOK. TepMWHbI 1 onpeaeseHns

FOCT P 59115.2—2021 O60CHOBaHME MPOYHOCTM 060pyA0BaHNA N TPyOONPOBOAOB aTOMHbIX 3Hepre-
TUYECKUX YCTAHOBOK. Moaynb ynpyroctu, TeMnepatypHblii KO3MUUNEHT NIMHEAHOTO pacluMpeHns, Koaddu-
umeHT MNyaccoHa, Mmoay/b casura

FOCT P 59115.3—2021 O60cHOBaHMe NPOYHOCTM 060pyA0BaHUSA 1 TPYHONPOBOAOB aTOMHbLIX 3HEPreTu-
YecKnx yCTaHOBOK. KpaTKOBpeEMEHHbIe MexaHWYyeckme CBOWCTBA KOHCTPYKUMOHHbLIX MaTepuasion

FOCT P 59115.4—2021 O6ocHOBaHWe NPoYHOCTM 060pya0oBaHUA 1 TPYHONPOBOAOB aTOMHbLIX 3HEPreTu-
YeCcKMX YyCTaHOBOK. [InnTenbHble MeXaHW4Yeckne CBOMWCTBA KOHCTPYKUMOHHbIX MaTrepuasios

FOCT P 59115.7 O60ocHOBaHMe NPOYHOCTN 06OPYAOBaHMA 1 TPyOONPOBOAOB aTOMHbLIX SHEPTreTUUYECKNX
yCTaHOBOK. NpnbaBk/ K TOMNLMHE CTEHKM Ha CMJIOLWHYI0 KOPPO3nio

FOCT P 59115.9—2021 O6ocHOBaHWe NPOYHOCTM 060pyA0BaHUSA 1 TPYHONPOBOAOB aTOMHbLIX 3HEPreTu-
YecKnx yCTaHOBOK. [M0BEPOYHbIA pacyeT Ha NPOYHOCTb

FOCT P 59115.10—2021 O60CcHOBaHMe NPOYHOCTM 06opyLoBaHUSA 1 TPy6ONpoBOLOB aTOMHbLIX 3Hepre-
TMYECKMX YCTAHOBOK. YTOUYHEHHbII NOBEPOYUHbIA pacyeT Ha CTaguy MPOEKTMPOBaHUS

FOCT P 59115.11—2021 O60CHOBaHMe NpoOYHOCTM 060pyAoBaHMA 1 Tpy6bonpoBOAOB aTOMHbLIX 3Hepre-
TUYECKMX YCTAHOBOK. MOBEPOYHbIA pacyeT Ha MOCTNPOEKTHbIX CTaAusX

MpumeyaHune — lpy NOSIL30BAHUN HACTOSILLYIM CTaHAAPTOM LIESIeCO06GPasHO NPOBEPUTL AeliCTBME CCbIOY-
HbIX CTAHAAPTOB B MHCPOPMALWOHHOI cucTeMe OGLLErO MoJb30BaHWs — Ha ohMLMa/IbHOM caiite deaepasibHOro areHT-
CTBa MO TEXHUUECKOMY PETY/IMPOBaHUIO 1 METPOJIOTUM B CETU VIHTEPHET WK N0 EXEroAHOMY UH(OPMALMOHHOMY yKasa-
TN «HauyoHasbHble CTaHAapTb», KOTOPbIA OMy6/IMKOBaH MO COCTOSIHWIO Ha 1 SiHBaps TEKYLLETO roAa, U no Bbinyckam
€XeMeCsIUHOrO MHIOPMALMOHHOIO yKasaTesis «HauyoHaslbHble CTaHAapTb» 3a TEeKYLMIA rog, Ec/m 3amMeHeH CCbUIOYHbI
CTaHAapT, Ha KOTOpbI faHa HeJaTUpOBaHHasi CCbUTKa, TO PEKOMEHAYETCS UCTMO/b30BaTb AECTBYIOLLY0 BEPCUIO 3TOrO
CTaHJapTa C y4eTOM BCEX BHECEHHbIX B JAHHYIO BEPCUIO U3MEHEHWIA. EC/M 3aMEeHEH CCbINIOYUHbIA CTaHAAPT, Ha KOTOpbIi
[laHa AaTvpoBaHHasi CCbIka, TO PEKOMEH/YETCS MCMO/b30BaTb BEPCHIO 3TOM0 CTaHA4apTa C YKasaHHbIM BbilLE rO0M Y-
BepxaeHst (MpuHATYSY). Ecrm nocne yTBepXaeHUs HacTOSILLEro CTaHAapTa B CCbIIOYHbIA CTaHAapT, Ha KOTOpbii AaHa
[aTMpoBaHHas CCbINKA, BHECEHO M3MEHEeHWe, 3aTparvBatoLLee MoJoXeHue, Ha KOTopoe AaHa CCblKa, TO 3TO MosioKeHue

M3gaHne opuuynanbHoe
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pekomeHayeTCa NpUMeHATb 6e3 yyeTa AaHHOro u3meHeHus. Ecnm CCbI/TOYHbIN CTaHOapT OTMEHEH 6e3 3ameHbl, TO Nosio-
XeHne, B KOTOPOM daHa CCbl/IKa Ha Hero, pekomeHayeTca NpuMeHATb B Yactu, He 3anarV|Barou.|,e|7| 3Ty CCbUIKY.

3 TepMuHbI, onpeaeneHns, CoKpalleHust 1 0603HaYeHns

3.1 TepMuHbI U onpeaesieHns

B HacToswem cTaHgapTe npumeHeHbl TepMuHbl no TOCT P 59115.1, a Takke cnegylowmii TeEpMUH C
COOTBETCTBYIOLWMM OnpefesieHneM:

cpefHsis TeMnepaTypa no cedeHnto () : TemnepaTtypa CTeHKM KOMMOHEHTA TeXHO/I0rMYecKoro kaHa-
Nla B paccMaTpyvBaEeMOM PEXUME HarpyXeHusl, paBHasi MakcuMasibHOMYy cpegHeMy apudMeTnyeckoMy 3Haue-
HUIO TEMNEPAaTyp Ha ee HapPYXHOI 1 BHyTPEHHell NMOBEepPXHOCTSIX B OAHOM CEYeHUN.

3.2 CokpaueHud

B HacToslEeM cTaHAapTe NPUMEHEHbI Creaylolue CoKpaleHus:

AC — aTOMHasdA ctaHuus;

MP3 — MakcumasibHoe pacyeTHoe 3eMJIeTPACEHME;

HHY3 — HapylleHne HopMasibHbIX YC/I0BUIA aKCnyaTauuu;

HY3 — HOpMasibHble YC/I0BUA 3KCn/yartauuu,

n3 — MPOEKTHOE 3eM/IeTPACEHME;

TK — TEXHON0rn4ecknii kaHan;

YU — YC/I0BMA UCMbITAHUN;

YHIM — YyCKOpeHune HyneBoro nepuoja,

YA — YCNOBUS NPOEKTHOWN aBapuu;

MSK-64 — wkana ceicMmyeckoin MHTeHcuBHOCTU MepgepaeBa-LUnoHxoliepa-KapHuka.

3.3 O603HauyeHus

B HacTosieM cTaHaapTe NPUMEHEHbI creaytolle 0603HaYeHus:

a — Hakon/iIeHHoe YyCTasIoCTHOE MOBpexaeHue;

c2 — npubaBka K TO/LLNHE CTEHKM 3a CYET CMJIOLHON KOPPOo3nKn, MM,
ET — MOoAynb ynpyroctu npu temnepartype 7, Mla;

Jc — KpuUTMYeckoe 3HauvyeHue J-uHTerpana, Himw;

KO3 (PULMEHTLI MHTEHCMBHOCTU HaNPsHKEHWI, paccunTbiBaeMble B IMHERHON 1 Hesu-
HeliHOl nocTaHoBe COOTBETCTBEHHO, MMa * Mm1/2;

KpUTHYECKniA KO3(h(hUNEHT MHTEHCUBHOCTN HanpshkeHuii, MMa  m1/2;
cTatmyeckas TPEeLWMHOCTOMKOCTb, COOTBETCTBYOLWas BenuumHe Jc, MMa ¢ VES
KO3(hpMLUMEHT 3anaca NPOYHOCTM MO Npefeny TeKyyecTy;

KO3(hpMLMEHT 3anaca NPOYHOCTM MO BPEMEHHOMY COMPOTUB/IEHUIO;
KO3hhnLUMeHT 3anaca NPOYHOCTU N0 NpeAeny A/MTeNIbHOW NMPOYHOCTY;

MUHUMas/IbHOE 3HayeHWe BPEMEHHOro COMpoTUBAEHUs (npedena npoyYHOCTW) Npu TeMm-
nepatype T, Mlla;

MWHUMasIbHOE 3HayeHue YC/I0OBHOro npefena Tekyyectn npu temnepartype T, Mla;
MVHUMas/IbHOE 3HayeHune npegena OMTEeNIbHON NPOYHOCTU 3a Bpems t npu Temnepa-
Type I, Mla;

S HOMWHa/IbHasA TO/UMHA CTEHKM KOMMOHEHTa, MM;
Temnepartypa, K (°C);
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(M — cpegHAa TemnepaTtypa no ceveHuto, K (°C);

Tt — TewmnepaTypa, Npu [OCTMXEHUW KOTOPO/ HEOOGXOAMMO Y4UTbIBaTb XapakKTepucTuku
ONUTENbHOW NPOYHOCTM, NAACTUYHOCTM K nondyyecTtu, K (°C);

t — Bpems, y;

£ — pedopmauus;

0 — HanpsxeHue, MlMa;

()T — npuBeAeHHble 06Lune meMbpaHHble HanpsxeHus, MMa;

)mL — MecCTHble memMbpaHHble HanpskeHus, MMa;

Hi, (a)2 — rpynna npuBeieHHbIX HanpshkeHun B TK, MMa;

(G)max — MakcuMmanbHOe npuBeAeHHOe HanpsxeHue, MIMa;

C)r — pasmax npuBefeHHbIX HanpsHKeHnin B koMnoHeHTax TK, MMMa;

°s)2 — rpynna npuBeLEHHbIX MEMOpPAaHHbIX U 06LUNX U3TMOHBIX HAMPSHXEHUA C y4EeTOM celic-

MUYECKnUX Bo3dencTeuin, MMa;
—  HanpsXeHus CMATUSA C YYeTOM CelicMUYecKnx Bo3aeincTeuii, MMa;
[a] — HOMUHaJIbHOE gonyckaemoe HanpshkeHue, MMMa;

[o1], — HOMWHaNbLHOEe [OoMnycKaemoe HanpsXXeHue A9 pacyeTa Ha OJ/INTENIbHYH0 CTaTUYeCKyto
npoyHocTtb, Mlla;

— KacaTe/bHble HanpsxeHUsa cpes3a B KOMMNoHeHTax, Mla;
95 — KOS(*)CbI/ILI.I/IEHT CHMXeHunA LI'I/IK!'II/I'-IECKOI‘/II MPOYHOCTN CBapHOro coegnHeHnA.

4 O6Lue NoNoXeHUs

4.1 Ana 060CHOBaHMS NPOYHOCTM TK Ha cTagmm akcnayatauuy aTOMHbIX CTaHLUMii BbIMOJTHAKT NOBEPOY-
HbI pacyeT Ha MPOYHOCTb, KOTOPbLIA BKIOYAET B cebs:

- pacyeT Ha CTaTU4YecKylo MPOYHOCTb;

- pacyeT Ha nporpeccupyoLlee n3meHeHve opmbl U pa3mMepos;

- pacyeT Ha LMKINYECKY NPOYHOCTb;

- pacyeT Ha COMpoTUBJIEHNE Pa3PYLLEHUIO;

- pacyeT Ha ANIUTESIbHY0 CTaTUYECKYHO MPOYHOCTD;

- pacyeT Ha AINTENbHY LUKIUYECKYHO MPOYHOCTD;

- pacyeT Ha celicMuyeckne BO3LeNCTBUSA.

4.2 PacyeTHble OLEHKN MPOYHOCTW, BbIMOJIHAEMbIE NPV NMOBEPOYHOM pacyeTe, NPoBOAAT NO npepesib-
HbIM COCTOSIHUAM, NpPeaycMOTPeHHbIM dhefepanbHbIMY HOpMaMK M npasuaamu B 06/1aCTU UCMOSIb30BaHUSA
aTOMHOW 3Hepruu, yctaHaB/MBawLWMMmM TpeboBaHUs K 060CHOBaHUIO NMPOYHOCTMU.

4.3 VicxoAHbIMW faHHBIMU K MOBEPOYHOMY pacyeTy SAB/IAIOTCA:

- 3HAYEHNs XapaKTepUCTUK PU3NYECKUX U MEXAHUYECKNX CBOWCTB KOHCTPYKLMOHHbLIX MaTepuasnos, C
YYEeTOM AaHHbIX 06 UX U3MEHEHUU;

- pakTnyeckne (M3MepeHHble) pasMepbl KOMNOHEHTOB paccmaTtpusaemoro TK;

- [aHHbIe O CMOLWHO KOPPO3MK MeTasisia KOMNOHEHTOB TK;

- UCTOpUSA HarpyxeHus (Temneparypa, KOIMY4eCTBO UMK/IOB, CU/I0BOE HarpyxeHue, atwoeHc) TK;

- JaHHble 3KcniyaTaluMoOHHOIo KOHTpons TK, B TOM 4ucC/ie BbisiB/IEHHbIE Ha CTajuu 3KcniayaTtauum He-
CMJIOWHOCTM U OTKNOHEHUS OT NPOEKTHbIX pasMepos;

- faHHble O npoun3oweawmnx U3MeHeHNAX B KOHCTPYKuumn TK;

- npeAblgylwime nporpaMmmMbl NPOAJSIEHNUS CpoKa CAYXO6bl (MpU UX HaNn4un);

- faHHble 06 U3MEHeHUN pexmnmoB (ycnosuii) akcnayatauumn TK;

- AaHHble 0 (hOpMOMU3MEHEHUN TPAUTOBOWN KNagKu.

4.4 YyeT BAMGAHUA cpefbl Ha YTOHEHME CTEeHKUM KomnoHeHTa TK 3a cuyeT Kopposun cnefyeTt NpoBOAUTL
Ha OCHOBE 3KCNepuMeHTaslbHbIX AaHHbIX, AonyckaeTca mcnosb3oBaHue gaHHbIXx TOCT P 59115.7 ¢ yyeTom
Ha3Ha4YeHHOro cpoka Cnyxobl.
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4.5 MNoBepouHbIil pacyeT TK AO/MKEH yuMTbiBaTb Kak hakTU4ecKyr nocnefoBaTesibHOCTb HarpyXeHus
[0 MOMeHTa onpefesieHnA TEeKYLLero COCTOAHMA, TaK U MPOrHo3npyemyl nocsefoBares/ibHOCTb PEXUMOB
akcnnyataumm TK Ha nepuof, OT MOMEHTa OnpefesieHusa Tekyllero COCTOSAHWA [0 OKOHYaHusA Tpebyemoro
cpoka cnyxobl.

4.6 B kayecTBe MpPOrHO3MpyeMoi MnocnefoBaTeNbHOCTN Harpy>XXeHus UCnosb3yloT (ru3nyeckyn BO3MOX-
HYl0 MnocsiefoBaTesibHOCTbL PEXMMOB 3akcnayartauun TK Ha nepuop OT MOMEHTa onpefeneHns TeKyLwero
COCTOSIHUSA [0 KOHUa TpebyemMoro cpoka Cryxo6bl.

4.7 PacyeT Ha CTaTM4ecKylo NPOYHOCTb NMPOBOAAT AN ONpeAeNnieHNs HanpsHXeHUn Npu BCeX 3HAYEHUSIX
Harpy3oK 1 TemnepaTtyp B per/iaMmeHTUPOBaHHbIX NPOEKTOM pexumMax pabotbl AC 1 conoctaBeHus nonyyeH-
HbIX 3Ha4YeHWiA ¢ AonycKkaeMbIMU.

4.8 PacyeT Ha UMKINYECKYID MPOYHOCTb W ANINTE/IbHYI0 LUKIUYECKYH0 NPOYHOCTL BbINOJIHAKT Ha OcC-
HOBe aHa/m3a 06LMUX U MECTHbIX HaMpPsHXEHUA C LeNbilo UCKNIOYEHNS MOSBNEHWS TPEeLLMH NpU HarpyxeHum
KoMnoHeHTa TK LMKANYeCKN N3MEHSOLWUMUCA Harpy3kamy 1 TemnepaTypHbiMU Bo3geincTBuamMu. Mpn oueHke
LUMKANYECKOl MPOYHOCTM 3a npefenamu ynpyroctT UCMO/b3yHT YC/I0BHOE YNpyroe HanpsxeHue. ITO Hanps-
XEeHNe JOMKHO ObiTb PaBHO NMPOM3BEAEHUI0 YNpyronnacTnyecko gecopmauny B paccMaTpuBaemMoin Touke ©
MOZYNSA YNpPYyrocTu.

PacueT Ha UMKINYECKY0 NMPOYHOCTbL MPOBOAAT AJ/19 KOMNOHEHTOB TK, paboTatLmx npy Temneparypax,
He npesbiwanwmx Tt. PacyeT Ha ANUTENBHYIO LUKNMYECKY MPOYHOCTL NMPOBOAAT ANA KOMMOHEHTOoB TK, pa-
6oTalowWwmx Npu TemnepaTypax, nNpesbilawwmx Tt.

[Jonyckaemble amMnanMTyAbl HANPSHXEHUA oNpeaensioT UCXOAS W3 XapakTepUCTUK LIMKNUYECKOR nam anu-
TeNbHOW LMKNNMYECKON NPOYHOCTU C BBEAEHMEM 3anacoB MPOYHOCTM MO YMCAY LMKIOB U MO HaMNPsHKEHUAM.

B pe3ynbtarte pacyerta Ha LUUK/IMYECKYH U OJINTENbHYIO LUUK/IMYECKYHO MPOYHOCTL ONpenesisaoT AoMnyCcKa-
eM0e 4YMC/I0 NOBTOPEHWIT PEXMMOB 3KcnayaTauuu Ana 3afaHHbIX NOBTOPHbIX 3KCM/yaTalOHHbIX TennoBbIX
N MexaHU4YeCKuUX Harpysok wan fornyckaemble TeMn/10Bble U MexaHNn4yeckne Harpysku ans 3agaHHoro yucna no-
BTOPEHUI PEXUMOB 3KCM/lyaTalun u TpebyemMoro cpoka Cryx6bl.

4.9 PacueT Ha CONpOTUB/EHME pa3pyLLUEHN0 NPOBOAAT HA OCHOBE COMOCTaB/IEHNS 3HAYEHUSA pacyeTHO
XapakTepucTukn paspylleHns C AonyckaeMblM 3HayYeHMeM B LesiaX WUCKMYEHUSA BO3MOXHOCTW XPYMKOro
(BSA3KOXPYNKOro) paspylweHns (HecTabuibHOro pasBuUTUS TPELLUHbI).

4.10 PacyeT Ha ANMTESbHYI0 CTaTMYEeCKyr MPOYHOCTb NPOBOAAT Ha OCHOBE COMOCTaB/IEHMA AENCTBYIO-
LWMX HaNpsHKEHW BO BCEX pexmmax akcnayatauuu ¢ AonyckaeMbiMy C Lefbio UCKYeHUa paspylueHns TK
npv 4/IMTENIbHOM CTaTUYECKOM HarpyXeHuw.

Jonyckaemble Hanps)XeHus onpepensoT UCX0AA U3 XapakTepuCcTUK CONpPOTUBIIEHUA ANUTENIbHOMY CTa-
TUYECKOMY paspyLUeHWUo, 3aBUCALLUX OT TeMnepartypbl U 4/IUTENLHOCTU HarpyXeHus, ¢ BBeAeHnem 3anacos
MPOYHOCTU MO HAMPSXKEHUAM.

B pesynbtate pacuyeTta onpefenaloT fonyckaemMble Harpysku Ana 3afaHHbIX PeXxnuMoB 3Kcnayatauum m
Tpebyemoro cpoka Cryx6bl uv fonyckaeMblii CPOK CNYX6bl AN 3aaHHbIX PEXUMOB aKCnayaTauun.

4.11 PacyeT Ha nporpeccupyloliee nm3MeHeHve hopmbl Y pasMepoB MNPOBOAAT Ha OCHOBE aHamn3a
HanpshkKeHHO-Ae(@OPMMPOBAHHOIO COCTOSHUSI C LENbI0 UCKIOYEHNUS HefonyCTUMbIX W3MEHeHuin opmbl 1
pasmepoB KomnoHeHToB TK.

MpepenbHble gonyckaemble n3mMeHeHUs popMbl U pa3mepoB B pesynbTaTe npouecca HakonsjeHus Heob-
patuMbIX NaacTuyeckux fecopmaunii yctaHaBInBalOT NPOEKTHON (KOHCTPYKTOPCKON) opraHusaLmnein B Kax-
[OM 4YaCTHOM criyyae C yY4eTOM HasHauyeHus u ycnosuii paboTsbl TK.

B pesynbTaTe pacuyeTa onpegensT AoOMNyckaeMble Harpys3ku A1 3afaHHblX PexnmoB U Tpebyemoro
cpoka cnyx6bl nnu AonyckaeMblil CPOK CNyX6bl A8 3afaHHbIX PEXMMOB 3KCMnayaTaLlun.

4,12 Pac4yeT Ha ceiicMU4YecKkne BO3[ENCTBMA NMPOBOAST C YH4ETOM COBMECTHOrO AEiCTBMSA 3KchayaTa-
LUMOHHbIX N ceiicMUYeckmx Harpy3ok. OueHKy NpoyHOCTU TK BbINOAHAKT MO AOMYCKAEMbIM HamnpshKeHUsM,
JonyckaeMbIiM nepemeLLeHnsaM, No KpUTepuam LMKINYECKOW MPOYHOCTHU.

4.13 Tpu npoBefeHUn pacyeToB HEOOXOAMMO YUuTbiBaTb Harpy3kM Ha KOMNoHeHTbl TK BCcrieactsne ums-
MeHeHua opMbl U pasMepoB rpauToBbIX GOKOB.

HanpsxxeHns B TK Bcnegctene nsmeHeHus opMbl M pasMepoB rpadmMToBbIX 6/I0KOB YUUTLIBAKOT MNpu
OLEeHKe pasMaxa HanpsKeHus.

4.14 MakcumasibHble HanpshKeHWsi, BO3HMKaKLWMe B KOHCTPYKUMM TK OT BCeX AEMCTBYHOLIUX Harpysok,

BK/IIOUAsS CelicCMUYecKkne BO3AENCTBUS, He AO/MKHbI NpeBbIWAaTh Npeaes NpoYHOCTU MaTtepuana RE .
4.15 TpuBefeHHbIe HanpsXXeHUs, conocTas/igemMble C AOoNyCKaeMbiMW 3HAYEHUAMW, ONpPenensaoT no
Teopun HanbonbLUMX KacaTeNbHbIX HANPsHXeHUA Tpecka Win sHepreTuyeckon Teopun Museca. PacueT Hanps-
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XeHuii 6e3 yyeTa KX KOHUEeHTpauuM NpoBOAAT B NpeanosioXeHUn NMHenHo-ynpyroro noBefeHus marepuana,
3a MCKoYeHnemM 0cob0 OrOBOPEHHBIX C/y4Yaes.

4.16 OUEHK/ MPOYHOCTU BbIMOMHAKT NYTEM COMOCTaBNEHUA MOJyYEHHbIX B pe3ysibTaTe NnoBepoyHOro
pacuyeTa 3HauYeHWin (HanpshXeHus, yncna UMKI0B, BPEMEHU HarpyXeHus, Harpysku, gedopmanum wim nepe-
MeLLEeHNS) C COOTBETCTBYIOLMMY AONYCKAEMbIMN 3HAYEHUAMMN, 3aBUCALLMMU OT pexuma paboTbl U KaTeropmm
AENCTBYOLWMX HanpPsHKeHWIA.

4.17 CHMXeHne XapakTepucTUK NPOYHOCTU NOJA BO3AENCTBUEM 3KCNyaTaunoHHbIX hakTopoB AO/HKHO
yunTbIBaTbCA B NOBEPOYHOM pacyeTe B COOTBETCTBUM C 4.19 nnn 6biTb 060CHOBAHO B NPOEKTHOW (KOHCTPYK-
TOPCKOIA) AOKYMEHTaLNN.

M3MeHeHne xapakKTepuCcTUK NNacTUYHOCTW, COMPOTUBIIEHUA XPYNKOMY M YCTa/IOCTHOMY paspyLleHuto
BCNeACTBME BVSAHUSA 3KCMyaTauMOHHbIX YCNOBWA, B TOM 4ucie 06/ydYeHusl, yunTbiBalOT Npy NpoBeAeHun
COOTBETCTBYHOLLNX pacyeToB C UCMOMb30BaHNEM 3TUX XapaKTepUCTuK.

4.18 MoBepOYHbI pacyeT Ha NPOYHOCTb NMPOBOASAT C YYETOM BCEX (DAKTOPOB HArpyXeHus, BAUSIOLINX
Ha pes3ynbTaTbl AAHHOTO pacyeTa, A/ BCeX PEeXMMOB HarpyeHus. B oguH pacuyeTHbIli pexum fonyckaeTcs
BK/1HOYATb TPYyNny PeXXumoB, ec/iv 3Ha4YeHUs napaMeTpoB Harpysok 1 Temneparypbl (Temneparypa — B rpagy-
cax Lienbcus) aTux pexunmMoB He OoTnnyatoTcs 6onee yem Ha 5 % OT NPUHATLIX pacyeTHbIX 3HavyeHui. Mpy aTom
B KAYeCTBE pacyeTHOro pexvma MPUHUMaeTCA PeXMM C MakCUMasibHbIMU 3HAYEHUAMMN napameTpos.

4.19 lMpu NoBEpOYHOM pacyeTe cnefyet WUCMNOMNb30BaTh 3HAYEHUS (PU3NYECKUX U MexaHMYecKMxX Xa-
PakTEPUCTUK KOHCTPYKUMOHHbLIX MaTepuasioB cornacHo tpebosaHuam FOCT P 59115.2—2021 (pasgen 4),
FOCT P 59115.3—2021 (pa3gen 4) n TOCT P 59115.4—2021 (pas3gen 4).

4.20 lMNpn NoBepo4YHOM pacyeTe TOMNLWMNHY CTEHKM KOMNOHEHTOB TK NpUHUMAKOT paBHOI:

- HOMWHA/NIbHOMY 3HA4YeHW0 B Cyyae, ec/iM YCTaHOBJ/IEHO, YTO YTOHEHWEe TOJIWMHbI CTEHKU 3a cyeT
CMJ/IOLWHON KOPPO3MM He MpeBblllaeT 3HaYeHns npubasBky €2, UCNOMb30BAHHONO NpW NPOBEAEeHUN pacyeTa Ha
MPOYHOCTb Ha CTafun NPOEKTUPOBAHUSA;

- thakTnyeckomy (M3MepeHHoOMY) 3HauYeHuto sf B nepnog HapaboTaHHOro cpoka CAyX6bl t B cnyyae, ecnm
YyCTaHOBJIEHHOE CpeACcTBaMu 3KCNyaTaumoHHOro KOHTPONSA N3MEPEHHOE 3HaYeHne YTOHEHNS TOJLWMWHbI CTEH-
KN 3a CYET KOPPO3uM 3a CPOK C/YXObl t MpeBbIaeT 3HayeHne €2, yCTaHOBJ/IEHHOE MPOBeAEeHHbIM Ha CTaamm
NPOEKTUPOBAHWUA pacyeToOM Ha NPOYHOCTb;

-5 =Sf- ]l 1 B nmepuog NPorHo3Mpyemoro cpoka CryX6bl T (OTCUMTLIBAEMOro OT Hapa6oTaHHOrO CPoKa

cnyx6bl £), ecnun c2f npesbiwaeT c2.

4.21 lMpy npoBefeHnn NOBEPOYHOro pacyeTa BCe HarpskeHWs B KOMNoHeHTax TK pasgensoT Ha karero-
pun. HanpspkeHus, OTHOCALWMECS K Pa3/IMYHbIM KaTeropusam, 06befuHAI0T B rPYMnbl KATErOPWin HanpsHKeHWUH,
KOTOpble COMOCTaB/IAT C AOMNYCKAEMbIMN HaNPAXEHUAMMU.

4.22 OnpefeneHvie HanpsbkeHud u gedopmMauuini - cnegyet nNpoBOAUTb B COOTBETCTBUM  C
FOCT P 59115.9—2021 (pa3gen 6).

4.23 Knaccudpukauumio HanpsbkeHuin cnepyeT npoBoautb B cooTtBeTcTBuMM ¢ FTOCT P 59115.9—2021
(paspen 7).

5 HoMUHasibHble AonycKaemMble HanpsXxeHus

5.1 HomWHanbHble gonyckaemble HanpshkeHust 41s KOMNOHeHToB TK criedyeT onpeaensatb Mo MexaHu-

YeCcKMM XapaKTepucThkaMm MX KOHCTPYKLWOHHbIX MaTepuanos npu Temnepartype (T).

5.2 HoMuHanbHble AonyckaeMble HanpsXXeHUA BbIYMCNAIOT MO 3HAYEHUAM KpPaTKOBPEMEHHbIX U AN-
Te/IbHbIX MEXaHNYEeCKUX XapakTepuCcTUK KOHCTPYKLMOHHbIX Marepuasios, onpeaesisieMbliMm cornacHo 4.19.

5.3 HoMuHanbHble ponyckaemMble HanpsXXeHUs OnpefensArnT B 3aBUCUMMOCTUW OT 3HAYEHUA TeMm-
nepatypbl Tt, ABASAOLWENCA XapaKTepuCTUKON KOHCTPYKLMOHHOrO Martepuana W onpegensemoli no
FOCT P 59115.4—2021 (pa3gen 4).

5.4 HomnHanbHOe gonyckaeMoe HanpsbkeHue ansa komnoHeHToB TK onpegenstoT no dopmyne

[a]=min (5.1)
\ 0,2 I'ITJ

roe n02=15, nT=2,6.
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JononHutensHo gna komnoHeHToB TK ¢ Temnepartypoin (T), npeBbiwatowein T{, ycTaHaBANBaOT HOMU-
HaslbHOe [onycKkaeMoe Harnps)keHne A5 pacyeTa Ha AIMTENbHYI0 CTaTUYeCKYy NMPOYHOCTbL No hopmyre

A
="M

nmt

(5.2)

roge nmt = 1,5.

6 PacueT Ha CTaTMYecKyto NPOYHOCTb

6.1 lMpu pacueTe KOMMOHeHTAa TK Ha cTaTM4YeCKyl MNPOYHOCTb HEOOXOAMMO MNPOBEPUTL BbIMNOSIHEHUE
YC/IOBUI MPOYHOCTM cOrflacHo 6.2—6.5 BO BCEX PACUETHbIX pexumax ¥ yCnoBuUsIX 3KCnayaTauuun, npeaycmo-
TPEHHbIX NpoekToM AC, Npu AENCTBMM BCEX PACYUETHbIX Harpy3ok, KpoMe CeliCMUYECKMX.

6.2 HanpshkeHnss pacuyeTHbIX rpynn KaTeropuii HanpshkeHuid, onpeaeneHHbIe npy pacyeTe Ha cTtartuye-
CKYl0 MPOYHOCTb KOMMOHEHTOB TK, He A0/KHbI MPEBbIWATb A0MNYyCKAaeMbIX 3HAYEHUIA, NPUBEAEHHbLIX B Tab/n-
yax 6.1 n6.2.

3Ha4YeHNss HOMUHaJTbHbIX AONYyCKaeMbIX HanpshkeHWii [0] onpeaenstoT cornacHo TpeboBaHmaM pasgena b.

6.3 MakcumasnbHoe (0)Tax M MUHUMasbHOe (@)mn 3Ha4YeHUs NPUBEAEHHbIX HaMNPSHKEHWI, MO KOTOPbIM

onpegeneH pasmax (0)R, He AO/HKHbI MO a6CONTHOMY 3HaYEeHU0 NpeBocxoauTb RE .

Tabnuuya 61 — Jonyckaemble HaNpsHKeHUs 4151 KOMMNOHEHToB TK

Pexm & (0)2 C)r
HY3 [a] 1,3 [a] minj 2 ;S -~ Rio,2, 2R;02
HHY3 12 [a] 16 [ —
m 1,35 [a] 1,7 [a] —
YMA 1,4 [a] 18 [4] —

6.4 CpefHune HanpsXeHUs CMATUA He O0/KHbI npesbiwaTtbh 1,5 RpQ,2- B cnyyae, ecnn pacctosHue ot
Kpas 30Hbl NMPUIOXKEHNS Harpy3ky A0 CBOGOAHON KPOMKM MpeBbIWAaeT pa3mepbl 30Hbl, HA KOTOPO AeicTByeT
Harpyska, AOoMnyCcKaeMble HanpsHXKeHUs CMATUS MOTYT ObiTb YBENNYEHbI Ha 25 %.

6.5 CpefHune KacaTesibHble HanpsXXeHus cpe3a B KOMMOHEeHTaX, MnpefHas3HayeHHbIX OJ19 BOCMPUATUA
nepepesbiBalOWmMX yCUnuii (LUNOHKKW, KOMbLa, 6006bIWKN), He AO/MKHbI MPEeBbIWaTb AOMYyCKaeMbIX 3HayYeHWi,
nNpvBeAEHHbIX B Tabnuue 6.2.

Tabnunuya 6.2— [Jonyckaemble HanpsXeHusi cpesa B KOMMNOHeHTax TK

X
Pexiv OT MeXaHWNYeCKNX Harpy3oK 1
OT MeXaHWUYeCKUX Harpy3ok TeMMepaTypHLIX BO3NENCTBIA
HY3 0,5 [0] 0,65 [o0]
HHY3 0,6 [a] 0,77 [o0]

YU 0,68 [a] —

7 PacyeT Ha LUMKNINYECKYH MPOYHOCTb

7.1 PacueT Ha LMKIMYecKyld MPOYHOCTb 3ak/o4yaeTcss B onpejesieHnn A0MyCKaeMblX Yucesn LUKIOoB
Harpy>XeHus mo 3afaHHbIM aMnauTyAamM HanpsKeHWin unu AonyckaemblX aMnauTy[ HanpshkeHwuid ans 3aaaH-
HbIX YMCEN LMK/IOB U NMPOBEPKE YCMNOBUS LMK/IMYECKOW NPOYHOCTY.

7.2 OnpefeneHve gonyckaemoro 4vcna LUKIoB Mo 3afaHHbIM aMnuTygam HanpsbkeHuidi unu gonycka-
eMbIX aMNANTYA HaNPsHKeHWn Anst 3a4aHHoro Yncia LMKIOB NpoBOAAT:

- M0 pacyeTHbIM KPMBbLIM YCTasIOCTU, XapakTepUsyoLWUM B npegenax ux NpuMeHeHns 3aBUCUMOCTb MeX-
Ly AOMycKaeMbIMU aMnUTyAaMM1 YC/IOBHbIX YNPYrMX HaNpshKeHWin 1 AonycKaeMbIMU YACIAMU LVKITOB;
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- N0 ypaBHEHMAM, CBA3bIBAOLWMM AoMyckaeMble aMnanTyAbl YCNOBHbIX YNPYrMX HanpskeHuin u gony-
CKaeMble yucna UmMkIoB, NpyM yTOYHEHHOM pacyeTe.

7.3 BbINO/IHEHME pacyeTa Ha LMKIMYECKYHO MNPOYHOCTL CriedyeT BbINONHATL B COOTBETCTBUMM C
FOCT P 59115.9—2021 (pa3gen 10).

7.4 LUmknmyeckas NPOYHOCTb NEepexofHuKa «CTanb-UMPKOHUA» NOATBEPXKAAETCS 3KCNEPUMEHTANIbHO.

7.5 Ona wBa npuBapKkn TEXHOJIOTMYECKOro KaHana K BEepXHeMy TpakTy KO3MUUMEHT KOHLeHTpauum
npuHnumatoT KO = 3,8.

7.6 B cnyyae ecnm Ha MOMEHT OKOHYaHMS Has3Ha4YeHHOro cpoka ciyx6bl TK cymmapHOe HakomnsieHHoe
noBpexaeHue, Nosly4eHHOe Mo pesynbTatam pacdeTa, 6onee 1, To onpefensioT Takoli MOMEHT BpeMeEHU, npu
KOTOPOM OHO paBHO 1. HaumMHas c 3T0ro0 MOMEeHTa BPEMEHU, paccmaTpuBaeTcsl pas3BuTue npeanosaraemoi
3apoamBLLEliCS pacyeTHOW TpeLwmHbl B COOTBETCTBMM C 9.2.

8 PacueT Ha O/ITe/IbHYIO LMKINYECKYH NPOYHOCTb

8.1 PacueT Ha 4/IUTe/IbHYI0 LMKNNYECKYIO MPOYHOCTb 3aK/ovaeTcs B onpefesieHnn 4onyckaeMblX Ynucesn
LMKNOB HarpyXeHus no 3afaHHbIM amnanTyaaM HanpskeHuid wam fonyckaemMblX amnanTys HanpskeHui ans
3afjaHHbIX YMCEeN LMKIOB C YY4ETOM 3a[aHHOWN ANUTESIbHOCTW Harpy>XeHusi 1 MpoBepKe YCMOBUS LUKINYECKON
NPOYHOCTHU.

8.2 KOMMOHEHT, paccuuTbiBaeMblli Ha AAUTENbHYI0 LUKAUYECKYI0 MPOYHOCTb, AO/HKEH YA0BNETBOPATb
YC/IOBUAM MPOYHOCTU NPU pacyeTe Ha ANUTENbHYIO CTATUYECKYI MPOYHOCTb.

8.3 PekomeHAyeMmblii MeTO4 pacuyeTa Ha [AOUTENbHYH LMKIUMYECKYD MPOYHOCTb NpuBELEH B
FOCT P 59115.9—2021 (npunoxeHwue I).

8.4 MuHUManbHbIA KO3(MMULNEHT CHMKEHUS LMKINYECKOA NPOYHOCTU AS1S CBApPHOrO0 COeAMHEeHUs u3
LUPKOHMEBOrO cniasa npuHumaroT gs = 0,75.

8.5 B cnyyae ecnm Ha MOMEHT OKOHYaHWA Ha3HA4YeHHOro cpoka ciyx6bl TK cymmapHoe HakonjieHHoe
noBpexaeHue, NoJsly4eHHOE MO pesynbTatam pacdeTa, 6onee 1, To onpeaensioT Takoii MOMEHT BPEMEHU, Npu
KOTOPOM OHO paBHO 1. HauuHas ¢ 3T0r0 MOMEHTa BPEMEHWM paccMaTpuBaloT pa3BuTUE npegnonaraemMoi 3a-
poAMBLUECSA pacyeTHOW TPeLLUHbl B COOTBETCTBMM C 9.2.

9 PacueT Ha COMPOTMB/IEHNE Pa3PYLLEHWIO

9.1 O6Lme NosIoXeHUs

9.1.1 PacueT Ha conpoTuBneHue paspyweHnto TK npoBogaT B cnefylowemM nopsaake:

a) cbop u aHann3 ncxogHol nHgopmMalmm, Heobxoanmon ana pacdeta (cm. 4.4);

6) BbI6Op pacyeTHbIX 30H B TK (cm. 9.1.2);

B) BbIGOp pacyeTHbIX TpelwuH (TUn, pacnosiokeHue, pasMmepbl) B COOTBETCTBUM C 9.2;

I npoBefeHne pacyeTa BO3MOXHOI0 pocTa pacyeTHbIX TPELH Ha KOHel, MPOrHO3MpyeMoro cCpoka Cryx-
6bl TK B cooTBeTCTBUY C 9.3;

[) oueHKa ConpoTUB/IEHUA pa3pyLUeHn0 NOAPOLLEHHON B COOTBETCTBMM C nepeyucrieHnem r) 9.1.1 pac-
YEeTHOW TpeLLUHbl B COOTBETCTBUMK C 9.4.

9.1.2 lNpwn pacyeTe Ha CONPOTMBNEHNE pa3pyLLUEHUI0 paccMaTpuBaloT crieyolme 30Hbl TK:

a) 30Hbl, rAe BO3MOXHOE pa3BuTUEe TPELLUH NoKa3aHO pacyeToOM Ha LMKIUYECKYH MPOYHOCTb;

6) 30HbI, HaMbosee onacHble C TOYKU 3PEHUS XPYNKOro/BA3KOro paspylleHus (B YacTHOCTW, CBapHbIe
LWBbI W 30HbI, FA4E MOXHO OXuUAaTtb HanboNbLINX 3HAYEHUA KO3(P(ULNEHTOB NMHTEHCMBHOCTU HanpshKeHuin K,

NN HAMMEHbLLMX AOMNYCKAEMbIX 3HAYEHUI BA3KOCTY paspywenmns [K!Q ([KJIC]), nim HanMeHbLLIEro OTHOLLIEHMUS
[KIJ/K| ([KicVKj). JonyckaeTcsi MCNONb30BaHME YMCNEHHbIX MeTofoB pacuyeTa K, u Kj|.

9.1.3 MNpu pacyeTe Ha CONPOTUB/EHMNE Pa3PYLLUEHUI0 AO/HKHbI ObiTb YUTEHbl OCTATOYHbIE HaNPSKEHMWS.

9.1.4 nsa TK go/mkHO 6bITb onpejesieHo pacnpegenieHve hloeHca HEeWTPOHOB MO BbICOTE KaHana ¢
E> 1 M3B.

9.1.5 PacyeT Ha CONpOTUB/IEHNE pa3pyLLEHN0 [OMNyCKaeTca He NPOBOAUTL A1 KOMNOHEHTOB U3 cTanei
ayCTEeHWTHOrO Knacca Wav LBETHbIX CNaBOB, HE MOABEPraloLUXcs HEMTPOHHOMY 06/ly4YeHU0 Wan nojaeepra-
rownxes obnyyeHunto go dntoeHca He 6onee 1022 Helitp/m2 npu E > 0,1 MaB.

9.1.6 PacyeT Ha conpoTMBAEHNEe pa3pyLleHno KOMNOHEHTOB TK NpoBOAAT A5 BCEX PEXMMOB 3KCnaya-
Tauuu, Bknoyaa HY3, HHY3, YIMA, Y.
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9.2 BbI6Op pacyeTHO TpeLwUnHbI

9.2.1 Ona 30H TK, roe Bo3MOXHO 06pa3oBaHMe TpelwuHbl Mo pesy/bTaTam pacyeta Ha LUKIMYecKyto
NPOYHOCTb [cM. 9.1.2, nepeuncrnieHve a)] Havya/lbHOe 3HayeHWe pacyeTHON TpeluHbl NPUHMMAKT COr/lacHo
9.2.2 n9.23.

9.2.2 PacueTHyl npegnosiaraemylo 3apoAMBLUYIOCA TPeLMHY MPUHMMAOT NONY3N/IMNTUYECKO M6Oo
4eTBEepPTbINIMNTUYECKONW, KOHEUHble pa3mepbl KOTOPOW onpefensoT pacyeToM MnofpacTaHus TpeLLuHbl C Ha-
YasibHbIMK pa3mepamy a0 = 1 mm, c0= 3 MM, (a0, cO0— pa3mepbl HayasbHOI Npeanonaraemoii 3apoamBLUencs
pacyeTHOW TpeLMHbl B HanpasfeHun Masioii 1 GONbLUOA MONyocei 3nsvnca COOTBETCTBEHHO), €C/iM pas3mMax
HanpshKeHUi, paBHbli Ac mE T(rge e — pasmax gedopmaumm npu umknndeckom gecdopmmpoBaHum), B Mecte
3apOXAEHMS TPELLMHbI He NMpeBbillaeT ABYX NPefesioB TEKYyYeCTH.

9.2.3 B cnyyae ecnm pasmax HanpsbkeHWin B MecTe 3apOoXAeHWs TPeLiuHbl MpeBbllaeT ABa npegena
TeKyyecTu, TO pasmep r1y6uHbl HaYalbHON TPeLMHblI NPUHUMALOT:

- paBHOW HaubosbLIEMY pa3Mepy 30Hbl LIMKINYECKOTO YNpyroniacTuyeckoro AedopM1MpoBaHus B MecTe
3apoXaeHus B criydae, ec/n 3TOT pasmep 6onblle pasmepa al (cm. 9.2.2). paHuua 30HbI ynpyronaacTtuye-
CKOro gechopmupoBaHuns onpefenseTcsa M3 yc/0BUSA He NpeBblleHUS pa3maxa HanpsbkeHwid aByX npenenos
TekyyecTu;

- paBHoli pa3smepy a0 (cMm. 9.2.2) B c/yyae, ecnv pasmep 30Hbl NnacTuyeckoro gedopmMmuMpoBaHua He
npeBblWaeT pasMmepa rMyouHbl 3TOW TPeLLUHbI.

Pa3smep c0 nprHMMAalOT 13 YC/I0BUS COOTHOLIEHMS nonyocen ad/cO = 1/3.

9.2.4 [1nA 30H, paccMaTpuMBaeMbIX B COOTBETCTBUN C nepedncneHnem 6) 9.1.2, pacuyeTHblli gedekT 4ns
OCHOBHOrO MeTaslfla WU CBapHOro LWBOB UWIUHAPUYECKUX KOMMNOHEeHToB TK cnegyeT npuvHumMaTb B BuAe no-
BEPXHOCTHOIN MOY3/IMNTUYECKON TpeLwuHbl (pucyHok 9.1) rny6uHoli a = 0,25 s ¢ COOTHOLIEHMEM Monyocei
ale = 1/3.

PacueTHbIl gedekT crnefyeT pacnonaraTb napaifnefnbHo naowaskaMm AelCTBUS MakCUMasibHbIX HOp-
MaslbHbIX HanpPsHKEeHWIA.

PucyHok 9.1 — lNoBepxHOCTHasA NosyannunTMyeckas TpeLmHa

9.3 PacueT pocTa pacyeTHON TpeLWHbI

9.3.1 PacyeT pocTa pacyeTHON TpewwuHbl Ansa TK cnegyeT npoBoAuMTb B COOTBETCTBUM C
FOCT P 59115.11—2021 (npwioxeHune B).

9.3.2 PacyeTHyl0 TpeLMHy OPUEHTUPYHOT Takum 06pa3oM, YTOObl ee POCT 3a paccMaTpuvBaeMblii NepUOA,
BpPeEMEHU 6bls1 HaMboNbLLMM.

9.4 YcnoBuA NPOYHOCTU

9.4.1 ConpoTMB/eHNe pas3pyLIeHUo cumtTaeTcs o6ecneyeHHbIM B cilyyae, eciv B KaXablii paccmaTpu-
BAeMblii MOMEHT BPEMEHU /15 KOMMOHEHTA C MOCTY/IMPOBAHHLIM pacyYeTHbIM AE(EKTOM B BUE TPELUVHbI
LN151 BCEX PEXMMOB 3KCM/lyaTalun BbINOHAETCS YC0BUE

< (9.1)
*| <[K], 9.2)
roe K,, Kj KO3(h(hMUMEHTbI MHTEHCUBHOCTW HaMpsHKEeHWA, pacCcyuUTbiBaeMble B IMHEAHOW U HennHel-
HO/ NOCTaHOBKE COOTBETCTBEHHO;
Wl-r [KJii fonyckaemble 3HauYeHNs KO3(MAULMEHTOB MHTEHCUBHOCTY HaMpPSHXeHWA;
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/| — WHOEKC, yKasbiBawLWNA Ha TO, YTO AONycKaemble 3Ha4YeHUs KO3PPULMEHTOB UHTEHCUBHO-
CTU HamnpsXXeHWn pasnnyaroTcs B 3aBUCMMOCTU OT KaTeropum pacyeTHoro pexuma: /= 1 ans
HY3; /=2 gna YN v HHY3; / = 3 gna YNA.

9.4.2 PacyeToM [O/MKHO ObITb ONpefesieH0 MakCMMasibHOe 3HadeHne KoaghduumeHTa MHTEHCUBHOCTU
K, man Kj B Toukax A n C (cM. pucyHOK 9.1) pacyeTHOro gedekra B KaxAblii paccMaTpuBaeMblii MOMEHT
BPEMEHN B KaXKAOM PaCUYETHOM peXume C y4eTOM MepeMeHHOro BO BPEMEHW pacnpefenieHns Temneparyp u
HanpsHKeHW no ToNLWMHe CTeHKM TK B aHanM3npyemoi 30He, BK/IoYas OCTaTOUYHblIe HanpsXXeHUs B OCHOBHOM
MeTasI/le 1 CBapHOM LWBe. [lonyckaeTcsa NpuMHMMaTb OCTATOYHOE HamnpsiXeHWe paBHbIM Mpefeny TeKyyecTu
npu Temnepatype 20 °C.

9.4.3 KoaphUUMEHTbI MHTEHCMBHOCTU HanpsbkeHuin K, cnepyeT onpefensats B COOTBETCTBMM C
FOCT P 59115.9—2021 (nogpasgen 12.4).

9.4.4 PacueT fonycKaeMblX 3HAaYeHW KO3(PULMEHTOB MHTEHCMBHOCTM HaNpshKeHW criegyeT NpoBo-
AnTb B cootBeTcTBUM ¢ FTOCT P 59115.9—2021 (nogpasgen 12.3).

9.4.5 flonyckaeTcsa onpegeneHne K!ICno KpUTUYECKOMY PacKpbITUIO TpeLuHbl 5Cno dopmyne

K|C = A5ce r Rjo,2- (9.3)

10 PacuyeT Ha Nporpeccupytollee N3MeHeHe POPMbl U pasMepoB

10.1 PacyeT Ha nporpeccupytolliee nameHeHme opm 1 pasmepoB NPoBOAAT 419 BCEX KOMMOHEHTOB TK,
ONS1 KOTOPbIX OCTATO4YHble U3MEHEHUS (hOpPMbl M pa3MepoB B paboTe HeLOoNyCTUMbl UM OrpaHuyeHbl 3afaH-
HbIMV Mpefenamu rno yc/0BUSAM HOPMasibHOW aKcnayaTaunyM KOHCTPYKUUK (N0 yCnoBusaM paboTocnocobHOCTH
NOABWXHbIX COeAVHEHWIA, cTabuNbHOCTM 3a30p0B, 06ecneynBaoLLMX rMapaBaNyecKne XapakTepucTmkin).

10.2 Mporpeccupytoliee nMeHeHne opmbl U pa3MepoB B KOMNOHeHTe TK OTCYTCTBYET B c/iyyae, ecnu
MakcMMasibHOoe 3HayeHne pasMaxa NpuBefeHHbIX HanpsxeHuli (0)R B KOMMOHEHTe He MnpeBbllaeT fony-
CKaeMoro 3HayeHus

r A
. A
(0)R<min< 2,5- F:(_J’Z Roo2>  258po2 (10.1)
10.3 [ns komnoHeHTOB TK, Temnepartypa 3kcnjyaTauuu KoTopbIX MNpesbillaeT Tt, 4OMnycKaeTcs NpoBo-

OUTb pacyeT Ha nporpeccupytoulee naMmeHeHne opmbl 1 pasmepos no NOCT P 59115.10—2021 (pasgen 10).

11 PacyeT Ha o/INTENIbHYH CTaTUYEeCKYHo NMPOYHOCTb

11.1 MMpwn pacuyeTe Ha ANUTE/IbHYIO CTATUYECKYKD NPOYHOCTbL C/edyeT paccMmaTpuBaTb BCe 3KcCnsyara-
LUMOHHBbIE PEeXMMbl, NPOXOAALLME NPU TemnepaTtypax, npesbiwatowmx Tt, BKIOYasAs HapylweHns HOpMasibHbIX
YCNOBWIA 3KcnyaTayMu. YCNoBMA NPOYHOCTM KOMMNOHEHTOB TK npuBedeHbl B Tabnuue 11.1 1 NOSICHEHbI B
cnefyroLwmx MyHKTax.

11.2 KOMMOHEHT, paccuUnTbiBaeMblii Ha ANNTEbHYI0 CTATUYECKYl0 MPOYHOCTb, AO/MKEH YA0BNETBOPATb
YCNOBUAM MPOYHOCTU, NPUHUMAEMBIM MPWU pacyeTe Ha CTaTUYeCcKyr MPOYHOCTb, BO BCEM WHTEpBasie 3KCMny-
aTauMoHHbIX Temneparyp.

11.3 MpuBeAeHHbIE HanpsXXeHusa kaTeropuii (cT)., (0)2 1 (0)R Npu pacyeTe Ha ANUTENbHYIO CTaTUYECKYHO
NPOYHOCTb KOMMNOHEHTOB TK [0/1XHbl YA0B/ETBOPATL C/IEAYIOLWMUM YCNO0BUAM:

* Ne (11.1)
(0)2 < Kt[o]t; (11.2)
8o 8 (11.3)
roe [o], -- HOMWHanbHOe AoMyckaemMoe HanpskeHue, onpefensiemMoe B COOTBETCTBUM C 5.4;
Kt -- KO3(PdMUMEHT npuBeaeHns HanpskeHWin (0)2 kK MeMbpaHHbIM, onpejensemMblii B 30HaX MeMm-

GPaHHbIX WU MECTHbIX MEMGPaHHbIX HaNpshXeHuid no popmMmynam:
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1,25-0,25 wnn Kt =1,25-0,25 (11.4)

Kf — koapdhuumeHT nprBedeHns HanpshkeHuidi (0)R K MemOpaHHbIM, onpeaensieMblli B 30HaX MeMOpaHHbIX
UM MECTHbIX MeMOPaHHbIX HaNpPsXXeHUn no dopmynam:

K; =1,75-0,25"® wwmKk; =1,75-0,25~~.
M f <7 <115>

Mpn BbluMCcNeHUN [a], 3HauYeHne npegena AMTENbHOW NpoYHoCTM RAJ onpefensawnT 4ns cymMmapHoi

ONTMTENBHOCTU t HArpyXeHusi KOMMOHeHTa npu Temnepatype (7"), npesbiwatouweii Tt B paccmMaTpuBaeMoMm
pexume B TeUEHME CPOKa C/YXObl.

B Tex cnyuasx, Kkorga npu akcrnsyaTauum KOMMOHEHTA MMeeT MECTO ABa WM Gosiee pexuma Harpyxe-

HUSA, OT/TMYAIOLLMXCS MO NPUBEAEHHOMY HanpskeHuto u (unun) Temnepatype (M), AOKHO BbINOSHATLCS YC/0-
BUE MPOYHOCTM MO HAKOMSEHHOMY A/IMTENILHOMY CTaTUUYECKOMY MOBPEXAEHNIO

? <1 (11.6)

",

roe i — [A/NTENbHOCTb HarpyXeHus KOMMOHEHTa MpW paccMaTpuBaeMOM 3HAayeHUU MNPYBELEHHOT0 Ha-
NpsbkeHns Ha /-M pexume npu Temnepartype {T), npesblwlawowen Tf B TedeHne cpoka Cryxobl;

[ti — Q£onyckaemMoe BpeMsi HarpyxeHus, onpegensemoe Mo KpWBOIW ANUTENIbHOW MPOYHOCTU WK Ta-
6MyamMm MUHMMasbHbIX 3HAYEeHWUA NpeaenoB ANMTENbHOW NpoyHocTy cornacHo MOCT P 59115.4,

cooTBeTCcTBYlOLLEEe Temnepatype (T" ¥ 3HAYEHUIO MPUBELEHHOrO HanpsHXeHusa Ha /-M pexume,
YMHOX€EHHOMY Ha KoadpuumneHT 1,51Kt um 1,5/ Kf;

/ — 4Mcno pPexrMMoB HarpyxeHus, oTauyarwmxcs TemMnepaTypoit ),- Win NpMBEAEHHbIM Hanps-
XEHUEM.

Ta6nunya 111 — YcnoBuss NPOYHOCTM KOMMNOHEHTOB TK

PacueTHast rpynna KaTeropuii HanpshkeHuii
Ty KOHCTPYKLIAM

O (2 )
H Kt[a]t Llal{
. <
KomnoHeHTbl TK y -Acq y_ <1 YV <1
[/ w v 1w
114 [Jonyckaetca npoBoAWUTb pacyeT Ha A/IMTENbHYO CTAaTUYECKYH0 MPOYHOCTb C WUCMOJb30BaHNEM

MeToauk, npusefeHHbix B TOCT P 59115.9—2021 (pa3zen 14).

12 PacuyeT Ha ceicMunyeckmne BO3LeNCTBUSA

12.1 PacyeT Ha MPOYHOCTb MPU CelicMUYEeCcKUX BO3AENCTBUAX (CEMCMONPOYHOCTL) criedyeT NpoBOAUTL B
COOTBETCTBUU C NOSIOXEHUAMN dhefiepasibHbIX HOPM 1 NpaBua B 061acTi UCMNOb30BaHMS aTOMHON aHepruu [2].

12.2 CeiicMuyeckme Harpysku paccMaTpuBaloT [/1 BCEX YPOBHE 3eM/IeTPSICEHUI, NpeayCMOTPEHHbIX
defiepanbHbIMM HOpMaMK U NpaBuiamun, ycTaHaBNUBaKLWMUMN TpeboBaHNS K 0GeCrNeveHnto CeiicMoCTOolKo-
CTW aTOMHbIX CTaHUMA. VICXO4HBIMY faHHbIMK ANS pacyeTa ABAAKTCS: HAbopbl NO3TaXKHbIX akceneporpamm,
MO3TaXHbIX CMEKTPOB oTBeTa (UM 0606LLEHHbI CMEeKTP OTBETA) A5 Y3/10B ONMpaHus KOMMOHEHTa, onpeje-
JIEHHbIX NS TPEX B3aUMHO MepneHAnKYNSPHbIX HanpaB/eHUA — BEPTUKA/IbHOTO W ABYX TOPU30HTasIbHbIX, a
TakKe MexaHuyeckume 3KCniyaTauuoHHbIe Harpysku.

12.3 PacueT koMnoHeHToB TK crieyeT NpoBOAWTL Ha COYETaHMS 3KCM/yaTalMOHHbLIX U CEACMUYECKNX
Harpysok, npeaycMOTpPeHHbIX hegepanbHbIMU HOpMaMu ¥ NpaBuiaMu, ycTaHaBMBaWLWMMKU TPeBGOBaHUS K
obecneyeHnto cCeiiCMOCTOMKOCTU aTOMHbIX CTaHLWA.

10
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B cnyuae, ec/iv npuHATbIE /19 pacyeTa akcesieporpaMmbl Uan cnekTpbl oteeTa gna N3 n MP3 pasnunua-
I0TCA TO/IbKO aMnAnTyAamMu He MeHee 4yeM B [Ba pasa, [0MyckaeTcs He paccmaTtpuBaTb cOoYeTaHue Harpysok
HY + M3.

HeobxoAnMMOCTb yyeTa COBMECTHOI0 BO34eWCTBMA CEeMCMUYECKMX Harpy3ok ypoBHA 13 ¢ Harpyskamu
pexnma YTA ycTaHaBnmBaeTCs NPOEKTHOW (KOHCTPYKTOPCKOIA) opraHm3aumeil.

12.4 Celicmuyeckne Harpy3km Ha TK 4O/DKHbI 6bITb 3agaHbl C y4eTOM O4HOBPEMEHHOIO CENCMUYECKOro
BO3JeliCTBUSA MO TPEM MPOCTPAHCTBEHHbLIM Hanpas/ieHUAM. YTI0Bble COCTaBAALME CECMUYECKOro Bo3aei-
CTBMA [OMNyCKaeTCa He yunTbiBaTb.

12.5 Jonyckaemble nepemeleHns (Npornd, cOsur, CMeLLeHune), AonyckaeMble CKOPOCTU U YCKOPEeHUs
OT celicMUYecKnx BO3LENCTBUIA (B cnydyae orpaHWyeHunin, yCTaHOBMNEHHbIX MPOEKTOM) criefyeT onpenensatb C
y4yeToM YCNOBUI 3KchayaTauuM NS [aHHOro KOMMOHeHTa (BbIGOp 3a30p0B, HeAOMNyCTUMblE COyAapeHus,
HeJoNnyCTUMble NepeKochl, PasynsioTHEHNE TepMEeTUYHbIX CTbIKOB).

12.6 AuHamMMyecKylo peakuuo KOMMOHEHTa crnefyeT aHa/M3upoBaThb C yYeTOM CBSi3eli C ApYTMMU KOM-
MOHEHTaMWU W COCTaBHbIMU YACTAMU KOHCTPYKLMU, C KOTOPbIMWA OH B3aMMOAENCTBYET, U BAVNSHUSA 3TUX CBA3el
Ha KosiebaHus KOMMOoHeHTa.

12.7 MNpw onpefeneHnn gMHaAMUYECKO peakuMn KOMMOHEHTa cnefyeT yuuTbiBaTb cregyowme gakro-
pbl: Maccy KOHCTPYKUUW, B TOM 4Yuc/e Tenion3onaumm, HanpsKeHHo-geopmmpoBaHHoOe COCTOAIHME (B TOM
ynucne OT BHYTPEHHEIO W HapPY>XHOTO AaBfeHns), B/UAIOLLEE HA XXECTKOCTb KOHCTPYKLUN.

12.8 PacuyeT Ha CelicMONPOYHOCTb MPOTSXKEHHbIX KOMNOHEHTOB TK peakTopa cneayeT BbINOMHATL C y4ye-
TOM BO3MOXHOrMO pasnuyns ceicMUYecKoro BO3AeNCTBUS B TOUKAX MX OnupaHus.

12.9 3HayeHna OTHOCUTENILHOIO BA3KOro AemndupoBaHuns £, NpyM OTCYTCTBUKN cheunasibHoro o6ocHoBa-
HWSA, 019 MeTa/l/IMYeCcKMxX KOMNoHeHToB TK cnepyet npuHuMmarte pasHbiM 2,0 %.

12.10 PacuyeT Ha CeliCMOMNPOYHOCTb BbLIMOMHAKT /INHEHO-CNEeKTpasibHbIM MeToAoM (N0 cnekTpam
oTBeTa) M/nnM MeToaoM AMHAMUYECKOro aHaamsa (Mo 3aBUCMMOCTU CECMUYECKOrO BO3AENCTBMSA OT BPEMEHN).

12.11 YHIT pna crnektpa OoTBeTa OnpefensAlT Kak 3HayeHWe CrnekTpasibHOro YyCKOpeHud, npyv KOTOPOM
KpuBas cnekTpa oTBeTa NpubAMXaeTcs K rOpM3OHTaNbHON NPAMOi, NpoAomKatoLWwencsa Ao ckoib YrogHo 60/1b-
LWKnx yacTtoT; YHI paBHO MakcMMasibHOMY MO BPEMEHU abCOMOTHOMY 3HAYEHMWIO YCKOPEHUS UCXOAHOTO celic-
MUYECKOro BO34eNCTBYS.

YacToTy OTceukn ons cnekTpa oTBeTa onpeAensoT Kak HaVMeHbLUYH0 YacToTy, NPy KOTOPOI Makcumasib-
HOoe 3HayeHue OTKNUKa kofiebaTenbHON cUCTeMbl C OAHON CTeneHbld CBOOOAbl HA UCXOAHOE celicMuyeckoe
BO34eiicTBME COBNajaeT Mo BPEMEHU U HaNpaBfeHVO C MaKCUMasibHbIM 3HAYEeHWEM BO3AENCTBUSA.

JonyckaeTcs onpefenaTb YacTOTY OTCEYKM A1 CNeKTpa OTBeTa Kak HanbosbLUyo YacToTy, Npyu KOTOPOW
3HayeHne cnekTpasibHoro yckopeHunsa pasHo 1,3 YHII.

B pacueTe JO/MKHO WMCMO/Mb30BATbCA HaMbosibllee W3 3HAYEeHW 4acToTbl OTCEYKM, ONpefesieHHbIX Ans
BCEX CMEeKTPOB OTBeTa Mo BCeM Harnpas/IeHUAM.

Mpu pacuete NMHeRHO-CNeKTPasbHbIM METOAOM WY ANHAMWYECKMM MeTOLOM C UCMOMb30BaHMeM co6-
CTBEHHbIX (DOPM M 4acTOT KonebaHuil (MOJasibHbIA MeToA) cnefyeT onpefenaTb BCe COGCTBEHHble (DOPMbI
KOHCTPYKLMW, 4acTOTbl KOTOPbIX HE MPEBbLIWAOT YacTOTy OTCEUKMN.

12.12 lMpu pacyeTe Ha celicMMyeckue BO3AENCTBMA CnegyeT yunuTbiBaTb BbiClUME (HE pacCUMTaHHbIe
SIBHO) hOpPMbI KOnebaHuii.

12.13 B cnyvae ecnu nepsasi COOGCTBEHHas yactoTa KosiebaHmii TK Bblle 4acToTbl OTCEYKM cnekTpa
OTBETa, pacyeT Ha CencMONpPOYHOCTb A0MYyCKaeTCs BbINOAHATL CTATUYECKMM MEeTOA0M, MPUHMMAas ycKkopeHue
CeliCMUYEeCKOl Harpy3kym paBHbIM 3HAYEHWI CMEKTPasIbHOTO YCKOPEHWS Ha NepBOli COOBCTBEHHOWN 4acToTe
KOHCTPYKLMW.

12.14 OueHKy ceiicmonpoyHocT TK criegyeT NpoBOAMTbL MO AONYCKAEMbIM HanpshKeHWsM, no gonycka-
€eMbIM MepeMeLLeHnsM, M0 KPUTEePUAM LMKIIMYECKOW MPOYHOCTM W COMPOTUBIIEHUS Pa3pyLUEHUIO.

12.15 HanpsxeHuss B koMNoHeHTax TK He A0/MKHbI NPEBOCXOAMTb AOMYCKAEeMbIX 3HaYeHW, NpuBeAeH-
HbIX B Tabnuuax 12.1, 12.2. HoMuHasibHble [ONycKaemble HanpshkeHus [0] AOJ/KHbl ObITb onpefeneHbl
CorniacHo 5.4, COOTBETCTBEHHO, MO KPATKOBPEMEHHbIM MEXaHUYEeCKUM XapaKTepucTukam Marepuanos, B CO-
OTBETCTBUM C TeMMNepaTypoil akcnayaTauuyM COOTBETCTBYHOLLEN0 KOMMOHEHTA U C YY4eTOM 3KCnyaTaunoHHbIX
hakTopoB.
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Tab6nunya 121 — CouyeTaHMsi Harpy3oK 1 gornyckaemMble HanpsbkeHns ons TK

Kareropus ceficMoCTonKocTm CoueTtaHus Harpysok ©s)l sh
HY3 + MP3
14 [a] 18 [a]
HHY3 + MP3
HY3 + M3
1,2 [a] 1,6 [a]
HHY3 + M3

Ta6nuuya 12.2— 3HauyeHus JonyckaeMblx HanpskeHuii cmatvs (0S)s

Kateropus celicMoCTOlKOCTM CoueTaHvie Harpy3ok [Jonyckaemoe HanpsbkeHve
HY3 + MP3
2,7 [a]
HHY3 + MP3
HY3 + M3
2,5 [a]
HHY3 + N3

12.16 PacuyeT Ha UMKNMYECKYHD MPOYHOCTb NpU CEeliCMUYECKUX BO3AeNCTBUSAX c/legyeT MpoBOAUTbL C
NCMOJIb30BaHMEM KPATKOBPEMEHHbIX MEXaHUYEeCKMX XapakTepucTuk Marepuanos B COOTBETCTBMM C MOJIOXe-
HUAMUK pasgena 7.

JonyckaeTcsa NpoBOAUTb pacyeT, UCMONb3Ys MakCUMasbHYH aMnauTyay HanpshKeHWin, onpeaeneHHyo ¢
yyeToMm Bo3aelicTBuini HYD + M3. MNpy 3TOM YMCMO LUUKIOB Harpy>XeHus npuHMMaeTca paBHbIM 50.

PacueT Ha LMKNMYECKyl0 MPOYHOCTb MpU CelicMUYecKMX BO3AENCTBUAX AOMycKaeTcs He NPoBOAWTbL B
cnyyae, ecnv CyMMapHoe NoBpeXxAeHue OT 3KCnyaTaunoHHbIX Harpy3ok, AeACTBYOLWMX Ha KOHCTPYKLMIO 6e3
yyeTa CeiicCMUYecKnx BO3aencTBuiA, He npesbiwaeT 0,8.

12.17 [onyckaemble 3Ha4YeHUS NepemMelLeHNin KOMMOHeHTOB TK npu celicMMyeckomM BO3LENCTBUK
3a[alTCcs MPOEKTHOM (KOHCTPYKTOPCKOI) OpraHm3auunein B 3aBMCMMOCTU OT YC/IOBMIA 3KchayaTaunm gaHHbIX
KOMMOHEHTOB.

12.18 na pacyeTHON OUEHKN COBCTBEHHbIX YacTOT KonebaHuii TMNOBbLIX KOMNOHEHTOB TK u onpegene-
HMA CEMCMMYECKOro OTK/IMKAa A0MNycKaeTcs NPUMEHSATb MeToAbl, npeactaBsieHHble B TOCT P 59115.9—2021
(npunoxexwve [, nogpasgen A.1).

12.19 Pacuet npoBogaTt ansa AC ¢ CEACMMYHOCTbLIO naowagkm 5 6annos no wkane MSK-64 un Bbiwe.
HeobxognmocTb pacuyeToB aniemeHToB TK ana AC ¢ cecCMMYHOCTBLIO nnowagkun meHee 5 6annoB onpege-
NsieTcA NPOEKTHOW (KOHCTPYKTOPCKOIA) opraHu3auuei.

12
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CMO/b30BaHUS aTOMHOI SHEPrUN
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KntoueBble cnoBa: NPOYHOCTb, TEXHOSIOTMYECKMNE KaHa/lbl, aTOMHble 3HEpreTMYeckme YyCTaHoBKM, NMOBEPOYHbIN
pacyeT Ha NPOYHOCTb Ha CTaAuM 3KChayaTauuu
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