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HIM-054-04
SEOEPAJIbHBIE HOPMbI U I'IPABI/JJ'IA
B OBJIACTU UCNOJIb3OBAHUA ATOMHOU SHEPI'UA

HOPMblI
PACYETA HATIPOYHOCTb JJIEMEHTOB OBOPYOBAHUA U TPYBOIMNMPOBOOOB
AOnA cyaoBbIX ATOMHbBIX MAPOIMPOU3BOAALLUX YCTAHOBOK
C BOAO-BOAAHBIMU PEAKTOPAMMU

[ata BBeaeHus 2005-01-05

YTBEPXOEHbI noctaHoBneHvem ®egepanbHOM CNyx0Obl MO 3KOMOrMYECKOMY, TEXHOMOrMYECKOMY W aTOMHOMY
Hap3opy oT 4 okTabpsa 2004 r. N 6

HacTosime HopMbl 1 NpaBuna npeaHasHadeHbl AN opraHM3auuin U NpeanpusiTuiA, OCYLLECTBISIOWMX pacyeTbl Ha
MPOYHOCTb M [ONTOBEYHOCTb 3MEMEHTOB 0GOpPYdOBaHUA U TpyOOMpPOBOAOB CYAOBbIX ATOMHBLIX MapOMNPOM3BOASALLMNX
YyCTaHOBOK.

Hopmbl pacnpocTpaHsatoTca Ha anemeHTbl 1-3 knaccoB 6e3onacHocTn cornacHo O6WwmMM nonoxeHnam obecnedeHms
©e3onacHOCTU SOEepHbIX SHEPreTUYECKMX YCTAHOBOK CYA0B CYL4OBbLIX NMaponpoOM3BOASILLNX YCTAHOBOK C BOOO-BOASHLIMU
peakTopamMu nog AasrieHrem, paboTalroLmumm npy TemnepaTtype TenrnoHocutTens He Bbiwe 623 K.

Hopmbl ycTaHaBnuBaioT o6wme TpeboBaHWs K MPOBEAEHMI0 pPacyYeToB Ha MPOYHOCTb W [OSITOBEYHOCTb
obopynoBaHMss U TpyGOMpOBOAOB Ha CTaausiX NPOEKTUPOBaHMS, COOPYXEHUSI M IKchnyaTauuM CYOOBbIX aTOMHbIX
NMaponpounsBOASLLMX YCTAHOBOK, a Takke K MNPOBEAEHMIO WCMbiTaHW Ha BMOBPOYCTOMYMBOCTbL, BUOPOMPOYHOCTL U
LIVKINYECKY0 MPOYHOCTb.

PaspaboTaHbl BnepBbie®.

* PaspaboTka ocyliecTBneHa B Hay4YHO-TEXHMYECKOM LIeHTpe Mo S4epHON UM paguaumoHHon GesonacHocTu. B
paspaboTke npuHumanu yyactue KapnyHuH H.U., Hewepetos U.UN. (HTLU APB), Esponnn C.B., TawknHos A.B. (UM
MAD3), AHowuH B.M. (YT OKBM nmenn AdpukaHtosa U..).

Mpw pa3paboTke pacCMOTpeHbI U yuTeHbI 3amedanus cneumanuctos Iy PHL, PO "LUHUWN nvenn akagemuka A.H.
Kpbinosa", OAO LIKB "Aiicbepr"”, CTpyKTYpHbIX MOAPa3geneHnin u MeXpermoHanbHbIX TEPPUTOpPUarbHbIX OKPYroB.

MNMepeyeHb cokpalleHUmn

HHOS - HapyLleHre HopMarnbHOW aKkcnyaTaumm
HO - HopmanbHas akcnnyaTtaums
M1y - naponpoussogsilas ycTaHoBKa

TY - TexHnyeckue ycrnosus

YcnoBHble 0603HavYeHus
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& - HOMUHalnbHada ToNWwnHa CTEHKN, MM

SR - pacyeTHada TonwunHa CTeHKN, MM
- CyMMapHasd npm6aB|<a K pacquHoﬁ TOnwunHe CTEHKN, MM

Ri' BpeMeHHOe CoMnpoTMBeHVe (Npegen NPoOYHOCTU) NpY pacyeTHon Temnepatype 7, Ma
R;'M- npegen TekyyecTu Npu pacyeTHon Temnepatype 7, Mla

#,, - KOI(PMLMEHT 3anaca NPOYHOCTU MO Npeaeny NPOYHOCTH
# 7~ KOI(PPMLIMEHT 3anaca NPOYHOCTH MO Npeaeny TeKy4ecTu

T - pacyeTHasa Temnepatypa, K

[+]- HOMUHarnbHOE [onyckaemoe HanpsbkeHve, MlMa
[y - HOMUHarbHOE [10MyCcKaemoe HanpsbkeHne B 6ontax v wnunbkax, Ma

Kch' KPUTUYECKUN KO3MDMULIMEHT NHTEHCUBHOCTW HaMNpPsXXeHU Npy pacyeTHoW Temneparype +, Mlla-miiz2

OCHOBHbIle TepMHMHbLI U onpeagerieHUA

B uensx HacTosLwero OOKyMEHTa UCNOJb3YHKTCA crefyruine TepMruHbl 1 onpeneneHna.

1. AMHHVITyAa Haﬂpﬂ)KeHMﬁ - NONoBMHa OT Pa3HOCTU MakCuUMaribHOro 1 MMHMMasribHOro Hanp;|>|<eH|/||7|, BO3HUKaKOLLINX
B LUUKINe n3aMeHeHnA Hal'lpﬂ)KeHVIVI.

2. BubpaumoHHbIe Harpy3KM - Harpy3kM CO CTOPOHbl KOPMYCHbIX KOHCTPYKUUA U yHOAMEHTOB CyAHa,
BbI3blBAaEMbIE XOAOBbIMM BMOpauUusiMM MEPBOrO M JIONACTHOrO MNopsigka, BO3MyLLAlOLWE CUon OT paboTaroLlero
nobnmnsocTn MexaHnMama, u OT MMAPOANHAMUYECKNX CUT.

3. N'mppaBnuyeckoe UcnbITaHUe - HarpyxeHve 0bopyaoBaHMsa Unu TpyObonpoBOOOB OABEHNEM C LIENbIO NPOBEPKU
MX MPOYHOCTU U TEPMETUYHOCTM MOCIe W3rOTOBIIEHWUS,, MOHTa)a, Mnepuoga 3Kchnyatauuu, PEMOHTa WU 3aMeHbl
obopyaoBaHus.

4. pynna KaTteropum Hanps>KeHUM - COBOKYMHOCTb KaTEropui HampshKeHWN, BbI3bIBAOLMX OMpeaerneHHoe
npegenbHOe COCTOSIHME.

5. lonroBe4YHOCTb - CBOWCTBO 06opyaoBaHusa unu TpyobonposogoB (1 MNIMTY B Lenom) coxpaHsaTb paboTocnocobHoe
COCTOSIHME A0 HAcTYNeHNs NPEAENbHOro COCTOSHUS.

6. 3aTtar 60NTOB U WINWUMEK - Harpy>xeHne obopygoBaHUs UNn TpybonpoBoaoB, Bbi3biBaeMoe COOpKoM pe3bOoBbIX
COEVHEHWI.

7. NaMeHeHMe MOLLHOCTU peakTopa - 9KCMyaTalMOHHbIA PEXMM, NMPU KOTOPOM MPOWCXOAUT MEepexod C OOHOro
CTaLMOHaPHOro pexnmMa paboTkl peakTopa Ha ApYroi (3a UCKNIoUYEHMEM PEXMMOB MyCcKa U OCTaHOBKM).

8. Kareropmsi HanpsikeHWA - TUM HanpsXXeHuW, BblOENEeHHbIN NO Kakomy-nnbo npusHaky (Mo Buay 9Miopbl; MO
NPOTSXXEHHOCTN 30HbI AEACTBUWS; NO BUAY HArpy>XeHWUs, BbIi3bIBAOLLEro AaHHOE HanpskeHne, u ap.).

9. KpuTepuin npegenbHOro COCTOSIHUA - MPU3HaK UMW COBOKYMHOCTb MNPU3HAKOB MPEeAenbHOr0 COCTOSHUS
3MEMEHTOB, YCTAHOBMEHHbI HOPMATUBHOM W (UNK) KOHCTPYKTOPCKOW (MPOEKTHOM) JOKY MEHTALMEN.

10. HasHa4yeHHbIN CPOK cnyXObl - KaneHgapHas NpoJorKWMTeNnbHOCTb akcnnyatauum MY (v ee anemeHTOB),
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yCTaHOBJ1€HHaA NMPOEKTOM, Npn OOCTWXEeHUN KOTOpOI7I AanbHenwas Kcnnyarauua O60pyﬂOBaHMﬂ nnn pr60I'IDOBO,D,OB (I/l
YCTaHOBKU B u,enom) MOXET ObITb npoaoJnKeHa TOJNMbKO nocrie cneuunanbHoro pelleHnd, npuHnMaemoro Ha ocHoBaHUU
nposeneHHoro obocHoBaHUs Ge3onacHoOCTU OaHHON aKCcnnyarauun.

11. HapyweHue HopManbHOM 3KcnyaTtaumm - HapyLlieHne B pabote MY, npy KOTOPOM NPOM3OLLIIO OTKIOHEHWE
OT YCTaHOBMNEHHbIX IKCMNyaTauUMOHHbIX YCOBWIN 1 NpeaenoB.

12. HopmanbHas akcnnyartauus - akcnnyataums [NMY B onpegeneHHbIX NPOEKTOM 3KCMyaTauMOHHBIX YCITOBUSAX U
npegenax.

13. OcrtaHoBKa - 3KCMnyaTauMoOHHbLIN PeXxunm, Npu KOTOPOM Temnepatypa u Harpysku B [ITY uameHsoTcs oT
3HAYEHWIN NapameTpoB JIHOOOro M3 3KCMyaTaLUOHHBIX PEXUMOB 4O HayarbHbIX 3HAaYEHU MapaMeTPOB MOCEnyYoLEro
pexumMa nycka.

14. MaponpousBogsiwaa ycTaHOBKa - 4acTb SAEPHON SHEPreTU4EeCcKoW YCTaHOBKW CydHa, B COCTaB KOTOPOW
BXOOAT peakTop, 06opydoBaHve, TpybonpoBoabl NEPBOro U BTOPOro KOHTYPOB U MaporeHepaTop.

15. Honyuvu(n U3MEeHeHUsA HanpsaXxXeHuAa - MOHOTOHHOE W3MEeHEeHUE HalpsaXeHunda OT MaKCUMalribHOro
(MVIHVIMaJ'IbHOI'O) 3Ha4YeHnda 40 MUHUMalibHOro (MaKCI/IMaJ'IbHOFO) 3Ha4YeHus.

16. NMpepenbHOE COCTOSIHME - COCTOSIHME 3NIEMEHTOB, NPV KOTOPOM UX AarbHenwWwas akcnnyataums Hegonyctuma
UnNun HeuenecoobpasHa, MO0 BOCCTAHOBIEHNE MX PabOTOCNOCOOHOrO COCTOSAHUSA HEBO3MOXHO WM HeL,eniecoobpasHo.
Mpy nepexofe SNeMEHTOB B MPedenbHOE COCTOSIHME WX SKChnyaTaums OOSMKHA OblTb BPEMEHHO WITM OKOHYaTENbHO
npekpatleHa (OHM BbIBOAATCS M3 paboTbl B PEMOHT UMM CHUMAKOTCA C SKCnyaTauum).

17. MycKk - aKkcnnyaTauMoOHHbIA PeXuM, B MpoLiecce KOTOpPoro Harpysku u Temnepatypa B [MY meHawTca oT
HayanbHbIX 3HAYEHUA 0 3HAYEHWIN, COOTBETCTBYIOLLMX CTaUMOHapHOMYy pexumy. Mpu nycke Temnepatypa v Harpy3sku
MOTyT MNpeBbIllaTbh 3Ha4YEeHUs, COOTBETCTBYHOLLME CTALUOHAPHOMY PEXUMY .

18. PaboTtocnoco6Hoe cocTosiHMe, paboTOCNOCOBHOCTL - COCTOSIHAE 3NIEMEHTOB, MPYU KOTOPOM 3Ha4YeHne BCeX
napameTpoB, XapaKTepu3ylLMX CMOCOBHOCTb BbIMOMHATL 3adaHHble  OYHKUUM, COOTBETCTBYHOT TpeboBaHusM
HOPMAaTMBHOW U (M) KOHCTPYKTOPCKOW (NMPOEKTHOM) AOKY MEHTaLLMN.

19. PacuyeTHoe paBneHue - u3ObLITOMHOE MakCUManbHOE [AaBreHue, OencTBylollee Ha obopyaoBaHve unu
TpyGonpoBog M WCMOMb3yemMoe Mpu pacyere no BbiGOPY OCHOBHbLIX pa3MepoB, MpWM KOTOPOM [Aonyckaercs paboTa
AaHHoro obopyaoBaHua unu Tpybonposoga npu pexxumax HO.

20. PacueTHas Temnepartypa - TemnepaTtypa CTeHK/ obopydoBaHus unu TpybonpoBoda, paBHas MakcuUMarbHOMY
cpeaHeapuMETMYECKOMY 3HAYEHMIO TEMMepaTyp Ha ero Hapy»kHOW M BHYTPEHHEeW NMOoBEepXHOCTM B OOHOM CEYEHVN Npu

CTauMoHapHOM pexume akcnnyatauum MY Ha makcMmMasnbHOM MOLLHOCTMW.

21. Pecypc - cymMmapHasi HapaboTka oGopyaoBaHUs wnv TpyGoOMpoBOAOB OT Hayana WX JKChnyatauum unu ee
BO306HOBIEHUS MOCIE PEMOHTA [0 nepexofa B npeaenbHoe COCTOosIHME.

22. CTauMOHapPHbIN PEXUM - IKCMITyaTauMOHHbIA PEXMM, MPU KOTOPOM HAarpy3ku U Temnepatypa COXPaHsIloTCH B
npegenax +5% OT HOMMHarbHbIX 3HA4YEHWIN, 3a4aHHbIX KOHCTPYKTOPCKOW (MPOEKTHOWN) AOKY MEHTaLNEN.

23. YpapHas Harpyska - Harpy3ka, xapakrepuayemasi Masnon npogornkUTenbHoCTbo aenctaus (5-200 mc).

24. YcnoBHoOe ynpyroe HanpshkeHue - HanpsbkeHne 3a npegenamm yrnpyrocTu, BennyinHa KoToporo onpeaensiercs
B COOTBETCTBUM C 3aKOHOM [yKa.

25. ®YHKUMOHMPOBaHUe CUCTEeMbl aBapUAHOM 3aLUUTBI - SKCMINYaTaALMOHHBIA PEXMM, MPU KOTOPOM MPOUCXOOUT
M3MeHEHVEe TemrepaTypbl U Harpy3ok (kak B CTOPOHY MOBbLILLEHUS!, TaK U B CTOPOHY MOHWKEHWUS) OT MX 3HAYEHWUIA Mpu

CTauMoHapHOM pexnme, nycke Unn oCTaHoBKE A0 COOTBETCTBYHLLNX MPOMEXY TOYHbLIX 3HAYEHUIA.

26. XogoBas BuOpauus NonacTtHOro nopsigka - BMOpauuMs Kopriyca cydHa C 4acTOTOMW, KpaTHOM 4actoTe
BpaLLeHusi rpebHOro Bana Ha pexkmmax NosiHoro xoda v pesepca.

27. XopoBas BUGpaumsi nepBoro nopsgka - Bubpauusi koprnyca cygHa ¢ 4acTOTOW, paBHOW 4acToTe BpaLleHUs
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rpeGHoro Balla Ha pexunmMax rnosiHoro xoga n pesepca.

28. Llukn u3amMeHeHun Hanps>XXeHnsA - U3MeHeHune HanpaxeHua OT UCXOOHOro 3HadeHnAa OO KOHEeYHOro, paBHOro
MCXoOQHOMY, NpU KOTOPOM AOOCTUrakdoTCA OAHO MakCMmMarbHoOe N O4HO MUHUMaribHOe 3Ha4YeHuA HanmeeHvuZ.

29. 3KcnnyaTtauuoHHble YCIIOBUSI - YCTAHOBIEHHbIE MPOEKTOM YCIIOBUA MO KONMMYECTBY, XapaKTepuUCTUKam,
COCTOSIHMIO paboTOCNOCOOHOCTN N TEXHWYECKOMY OOCNyXMBaHUO obopydoBaHus n Tpybonposogoe u IMIY B uenom,
Heobxoaumble Ans paboThl 6e3 HapyLLIEeHUst SKCNNyaTaLUOHHBLIX MPEAEroB.

30. 3kcnnyaTtauuMoHHble npepenbl - 3HAYeHUs MapamMeTpPoB U XapaKTEpUCTUK COCTOsHUS obopydoBaHus U

TpybonpoeogoB (1 TIMY B uenom), 3agaHHble MPOEKTOM SOEPHON SHEPreTMYeckonW YCTaAHOBKA ANs HOpMarbHOM
aKkcnnyartauun.

1. OBLLUME MNMOJIOXEHUA

1.1. HazHayeHue u obnacTb pacnpocTpaHeHus
1.1.1. ®depgepanbHble HOpMbl K npaBuna "Hopmbl pacyera Ha NPOYHOCTb 3nemMeHTOB 06opyooBaHuA WU
TpyOonpoBOAOB CyAOBbIX aTOMHbLIX MApPOMPOU3BOASILLNX YCTAaHOBOK C BOAO-BOAsIHbIMK peakTopamun” (fanee - Hopmbl)
OOIMKHbI MPUMEHATBLCA NPy 060CHOBaHWM MPOYHOCTM WM LONITOBEYHOCTU 3IIEMEHTOB KOHCTPYKUMI 0BOpygoBaHus W
TpyOonpoBoaoB CyAoBbIX aTOMHbIX [TTY.

1.1.2. HopMbl pacnpocTpaHsitoTCs Ha anemeHThl 1-3 knaccoB 6e3onacHocTy no knaccudmkauum OBLLMX NOMOXEeHNI
obecneqeHns 6e30nNacHOCTU AOEPHbIX SHEPrETUYECKMX YCTAHOBOK CyaoB cyaoBbix MNIMY ¢ BOAo-BOASHBIMU peaKkTopamu
noga AasneHvem, paboTalolwumm nNpu Temnepatype TenroHocutens He Bbiwe 623 K, B ToOM 4ucne Ha cocydbl nog
[aBreHNeM, Ha Koprnyca HacocoB, apmaTypy 1 Tpyoonposogb! IM1Y.

1.1.3. Hopmbl He pacnpocTpaHatoTcs Ha cneayrowue anemeHTs! [Y:

- TennoBbIgeNaLMe 31eMEHTLI U COopKY;

- CTEPXXHW CUCTEM YMpPaBEHNS U 3aLLMUTbI;

- 3NIEMEHTbI BHYTPUKOPIYCHbIX YCTPOWCTB peakTOpPHOW Y CTaHOBKY;

- aneKkTpoMexaHu4eckoe obopynoBaHue;

- ONopbl 1 NoaBeCKN OGOpyﬂ,OBaHMﬂ n prGOHDOBOLI,OB;

- 9NEeMeHTbl, pacnofoXeHHble B KOPMYCHLIX YacTsax obopydoBaHMs M TpyOONpOBOAOB C LEMbH M3YyYeHus KX
paboTocnocobHoCTY;

- HabuBHble npoknagku n Hemetannnyeckmne arfieMeHTbl y310B YNIOTHEHNUA.

1.1.4. Hopwmbl ycTaHaBnvBaroT o6LmMe NPUHLMNBLI 0OOCHOBAHMS MPOYHOCTM U TPebOoBaHMSA K NMPOBEAEHUIO PacHETOB
Ha MPOYHOCTbL M K onpederieHnio pecypca obopyaoBaHWs M TpyGONpoBOAOB MpW NPOEKTUPOBaHUK, COOPYXEHUU WU
aKcnnyartaumm cygoBbix atoMHbix MY, a Takke K NpoBEAEHUI0 UCMbITaHU Ha BUBPOYCTOMYMBOCTb, BMOPONPOYHOCTL 1
LIMKITUYECKYO NMPOYHOCTb.

1.1.5. Pacuerbl Ha NPOYHOCTb OGOpyﬂ,OBaHMﬂ n pr60I'IpOBOLI,OB Ha CTagnAx COOPYXKEeHUA N IKcniyataunm OO KHbI
npoBoanTbCA B crnefgyrowmx cnyyaax

- BbILLWIO 3a npeaenbl 3Ha4YeHUN, UCNONb30BaHHbIE B pacyeTrax Ha CTagun MNMpoeKTUpOoBaHUA, XOTA Obl 0gHO U3
3HaYEHUIN MEXAHNYECKUX XapakTepucTuk Matepmnana,

- YCTaHOBIEHO M3MEHEHME YCIOBWA B3auMOAENCTBUS 0bopyaoBaHusi, TPyBonpoBOAOB U OMOPHBLIX KOHCTPYKLWMA
mMexay cobow (3aknuHnBaHune, Boibop 3a30poB v np.);
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- 0BHapyxeHbl gedekTbl, pasmMepbl KOTOPbIX NPEBLILLAIT AOMYCKAaEMbIE pa3mepbl, YCTaHOBMEHHbIE AENCTBYOLLMMM
HOPMAaTMBHbLIMW JOKYMEHTaMM U (Unn) KOHCTPYKTOPCKOW, TEXHOMOMMYECKOA U SKCMyaTalMOHHON LOKy MeHTauuel;

- MPEBLICMIIO 3HAYeHWe, 3arloKeHHOe B pacyeT Mpu MPOEKTUPOBAHMKM, YTOHEHME CTeHkM obopydoBaHus wnn
TpybonpoBoA4OB 3a cYET OOLLEN U MECTHON KOPPO3UM UM 3p03nu;

- U3MeHWNMCbL Bonee Yem Ha 5% OT 3Ha4YeHWIA, UCMOoSb30BaHHbLIX MPY MPOEKTUPOBAHUM, 3HAYEHUSI BENUYUH Harpy 30K
Ha obopyaoBaHue n Tpybonposogbl Npy HO 1 (unmn) HHO, nnbo eCTKOCTHLIX XapaKTepUCTUK OMOPHbIX KOHCTPY KLWIA;

- MPEBbLICUNO NPOEKTHbIE 3HAYEHNsT hakTU4ecKoe KonnyecTeo pexmmo H3, HHO nnn ncneitaHui;

- [OOCTUFHYTO (MnM npeBbllEeHO) NpeaAenbHO [OoMyCcKkaeMoe KOHCTPYKTOPCKOM [OKyMeHTauuelh 3HadeHue
LIMKINNYECKOro NoBpeXaeHUst MeTarnna B Kakoi-nmbo 3oHe obopyaoBaHust Unu TpyGonposoaa.

1.1.6. MetoguKkM BbINOMHEHNST pPacyeToB MO BbIOOPY OCHOBHLIX pasmepoB, 0OOCHOBaHWMA MPOYHOCTM U pecypca
obopynoBaHMa M TpyOONpoBOOOB AOIMKHbI YCTaHaBNUBATbLCS B 0400peHHbIx PegepanbHON cryxbo o aToMHOMY
Hag3opy [AOKyMEHTax OpraHuM3auuni, 3aHUMAloLMXCS MNPOEKTUPOBaHMEM W M3rOTOBMNEHMEM 00OoOpydoBaHus W
TpybonpoBoaos.

1.1.7. Hopmbl He pernameHTMpyloT METoAbl pacyera YCUNUW, TemnepaTypHbIX MOMen u  HanpsKeHHo-
0eopMUMPOBaHHOTO  COCTOSIHMA.  YKasaHHble  METOAbl  [OIDKHbl  BblOMpaTbCA  OpraHvM3auuenl,  BbIMOMHSIOLEN
COOTBETCTBYHOLLME pACYETbI, @ UCNOMb3yeMble NPV 3TOM NPOrpamMMHbIE CPEACTBA AOMKHbI ObITb aTTECTOBAHDI.

1.2. MNpuHUMNBLI, NONOXEeHHbIE B OCHOBY Hopm
1.2.1. B Hopmax ncnonb3yroTcs NpYHL MBI OLLEHKA MPOYHOCTM MO Creay WM npeaenbHbIM COCTOSHUSAM:

a) BSA3KOE WUINK XpYNKOe paspyLUEHVE;
6) nnacTuyeckas aedopmaLmsi N0 BCEMY CEYEHMIO 3TIEMEHTA KOHCTPYKLUK;
B) NOTEPS yCTOWYMBOCTY;

F) BO3HUKHOBEHWE W HaKOMfeHWe OCTaTO4YHbIX M3MEHEHWUN d[)OprI 1N pas3mepos, npmBoadlNX K HEBO3MOXHOCTU
aKcnnyartaumm anemMeHTa KOHCTPYKLU UK,

[) NOsIBNEHNE MAKPOTPELLMH NPU LIMKITUYECKOM Harpy>KeHUM.

PacyeT no ykasaHHbIM MpeaerbHbIM COCTOSHUAM CreayeT NPOBOAUTL C UCMOMb30BaHMEM KPaTKOBPEMEHHbIX, a AN
Jertanel, W3roToBMEHHbIX W3 TUTAHOBLIX CMMaBOB, - AOMNUTEMbHLIX XapakTepUCTUK MPOYHOCTU U MNacTUYHOCTU
maTtepuaros.

1.2.2. Pacyetr Ha npo4yHOCTb 060OpyaoBaHMs M TpybonpoBOAOB HEOOXOAMMO MPOBOAWUTL B [Ba 3Tarna - pacyer no
BblIOOPY OCHOBHbIX Pa3MEPOB 1 NOBEPOYHbIA pacyeT. [pu oLeHKe NPOYHOCTU KOHCTPYKLMIA Ha CTaanaX NPOEKTMPOBaHWS 1
COOPYXXEHMS1 [AOIMKHbI MOSIHOCTBLIO  YAOBMNETBOPSATLCS TpebOoBaHUs pacdera Mo BbIOOPY OCHOBHbLIX pPa3MepoB U
NMoBepPOYHOro pacyeTta. Ha ctagum akcnnyartauum pacyeT no BbIGOpY OCHOBHbLIX pa3MepoB 4OMYCKaeTCs He MPOBOAUT.

1.2.3. Tpy BbINONMHEHUM pacyeTa Mo BbIGOPY OCHOBHBLIX Pa3MEPOB HeoOXOAUMO Y4UTbLIBATb [AeiCTBylolee Ha
obopynoBaHMe M TpyGoONpoBOoAbl AaBreHWe (BHYTPEHHEE U HapyXHOoe), a AOMOMHUTENbHO AN GONTOB W LUMMMeK -
ycunue 3arsra.

1.2.4. B kayecTBe OCHOBHbIX MEXaHWYECKMX XapaKTEPUCTWK MaTepuaroB, WUCMOMb3yeMblX Mpu onpegerneHum
3HAYEHWIA HOMMHAMbHBIX AOMYCKaeMbIX HaNPSXKEHWIA, NPUHYMAOTCS BPEMEHHOE COMPOTUBIIEHWE (NPegen NpoYHOCTH Npu
pacTspkeHun) 1 npefen TekydyecTu. HomuHanbHble Jonyckaemble HanpshkeHWst cnefyer yCTaHaBnmMBaTb MO yKa3aHHbIM
XapaKTepUCTMKam NyTeM BBEAEHNS COOTBETCTBYIOLLMX KO3(hULMEHTOB 3anaca NpoYHOCTM.

1.2.5. BenuuumHbl Kko3pMLMEHTOB 3anaca MPOYHOCTU Ha3HayatoT, UCXOO4A W3  MHOFOMETHEN  MpaKTUKv
KOHCTPYUPOBaHWS 1N MPOEKTMPOBaHMSA C y4eTOM OnbiTa aKcnnyartaummn obopyaosaHus 1 TpybonpoBoaos.

1.2.6. MNpun BbIGOPE OCHOBHLIX Pa3MEPOB CriedyeT OLeHMBATh NPOYHOCTb MO CNEAYLWMM NpeaenbHbiM COCTOSIHUSIM:
BA3KOE paspylleHue, oxBaT nnacTudeckon pedopmMaumein BCEro CedeHusi 3neMeHTa, MnoTeps YCTOMYMBOCTU U
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JOCTWKeHWe npeaernbHon gedopmauun.

1.2.7. TloBepoYHbIN pacyeT HeoGXOAMMO MpoBOAMTL Ans o6opynoBaHus M TpyGonpoBOoAOB C  BblGpaHHbIMM
OCHOBHbIMY pasMepamMu Unm Mo grakTUMECKUM pa3Mepam.

1.2.8. lNpn noBepoyHOM pacyeTe crnegyer yuuTbiBaTb BCe AEUCTBYIOLUME Ha KOHCTPYKUMIO Harpysku (BKrouvas
Harpysku OT TennoBbIX BO3AEVCTBUIN) U pacCMaTpmBaTh BCE PEXMMbI KCNNyaTaumm.

1.2.9. lNoBepo4HbIN pacyeT BKNOYAET B CeOS:

a) pacyeT Ha CTaTUYECKYIO MPOYHOCTD;

6) pacyeT Ha yCTOMYMBOCTb;

B) pacyeT Ha LMKINYECKYIO MPOYHOCTD;

r) pacyeT Ha COMNPOTUBIEHNE XPYMNKOMY Pa3pyLUEHUIO;
[) pacyeT Ha yoapoCTOMKOCTb;

€) pacyeT Ha BMOPOMPOYHOCTb.

1.2.10. Pacuet Ha cTaTtudecKylo NMPOYHOCTb MPOBOAAT C LEMbH YCTAHOBUTb, YTO MPWU BCEX 3HAYEHMSAX Harpy3oK u
Temnepatyp B pexumax pabotbl 1Y, pernameHTUMpoOBaHHbIX MPOEKTOM, HaMpsPKEHUSI B 3NIEMEHTE He MpPEeBbILAT
JOnyCcKaemMble 3HaYeHusl, onpeeneHHble No npeaenbHbIM COCTOSHMSAM, YKa3aHHbIM B MognyHkTax a), 6) v r) nyHkra
1.2.1.

1.2.11. PacyeT Ha YyCTOMYMBOCTb 3aKIOYaETCs B ONpeaereHuy LOMycKaemblX Harpy3oK, MPEBLILEHNE KOTOPbIX
BbI3bIBAET MOTEPH YCTONYMBOCTM 3NIEMEHTOB KOHCTPYKLMIA 0BopyaoBaHus 1 Tpy6bonpoBoaos.

1.2.12. Pacyer Ha UMKIMYECKYHO MPOYHOCTb BLIMOSHAT C LEMbI0 MUCKITHYEHUS BO3HUKHOBEHWUS MaKpOTPELLMH B
3NeMeHTax KOHCTPYKUMin oDopynoBaHUs M TpyOOMpoBOAOB, HaxoOsWMXCA Mo AEWCTBMEM LIMKITMYECKUX Harpys3ok.
[onyckaemble aMnnuTygbl HaMPsKEHUA OMNPEAEnstoT, UCXOOs W3  XapaKTEPUCTMK COMPOTUBIIEHUS] YCTanoCTHOMY
pa3pyLUeHNto, 3aBUCSLLMX B 0OLLEM cryyae OT TemnepaTypbl, BPEMEHW, napameTpoB paboyven cpefdbl U dortoeHca
HENTPOHOB, C BBEAEHMEM 3anacoB MNPOYHOCTW MO YMCIY UMKMIOB W MO HanpsbkeHusiIM. B pesynbrate pacyera Ha
LUMKIMYECKYO MNPOYHOCTb YCTaHaBIMBAKOT [OMNYyCKAaemMoe YMCNO MOBTOPEHUA 3SKCMfyaTauMOHHLIX PEXMMOB U
MMAPaBNYECKMX UCTIbITAHUIA AN 3a4aHHbIX BENUYUH Harpy30K U Ha3Ha4EeHHOro CpoKa CIyx0bl.

1.2.13. Pacyer Ha conMpoTMBIIEHME XPYMKOMY paspyLUEHWO MpOBOOAT METodaMM MEXaHVKM paspylleHus. Ha
OCHOBaHMM 3TOr0 pacyeTa NoaTBEPXKOAT HEBO3MOXHOCTbL Pa3pyLUeHVsi 311EMEHTOB MpWY HanMyYumM NOCTYJIMPOBAHHOIO
aedekta (TpeLUmHbl) B TedeHne HasHa4YeHHOro cpoka Cry»0bl U ONpeaensitoT TeMnepaTypHble PeXUMbI TMOpPaBNYeCcKUx
UCMNbITaHWI B TEYEHME Ha3Ha4YeHHOro CpoKa Cry0bl.

1.2.14. YoapocTonkocTb 00opyaoBaHUst U TpyOONpoBOAOB OLIEHMBAIOT MO ABYM NpenenbHbiM cocTosiHUAM. [epBoe
XapaKTepu3yeTcs OOCTWKEHMEM B Havbonee HanpshKeHHbIX obnacTsx KOHCTpyKuui obopyaoBaHua u Tpy6bonpoBogoB
33aHHON nnacTuyeckon aedopmaumn, BTOPOE - OOCTUXKEHMEM JIMHEWHbBIX UMW YINOBbIX NEPEMELLEHNIA, NPU KOTOPbIX
BO3MOXHO HapyLLeHne paboToCnOCOBHOCTN 3NTIEMEHTOB.

1.2.15. Pacuer Ha BMOPOMNPOYHOCTb MPOBOASAT C LENbH YMEHbLUEHNS NapameTpoB BMOPALIMOHHOIO Harpy>KeHusi Ha
obopygoBaHne u TpyboMpoBOAOB MyTEM OTCTPOMKM 4acTOTbl COBCTBEHHbLIX KonebaHuin OT BO3MyLLAIOLWMX 4acToT
NCTOYHMKa BMBpaumu. [lonycTUMOCTb BMOPALMOHHBLIX HArpy30K MOXeT OblTb NOATBEPKAEHA IKCMEPUMEHTArNbHBIM 1 (1K)
pacyeTHbIM NyTeM MpU pacyeTe Ha LUKMUYECKY0 MPOYHOCTb.

1.2.16. anBeﬂeHHble HanpsXeHud, cornocTtaBldemMble C OonyCKaeMbiMW, crneayer onpefendtb no Teopun
HaMbOMNbLUNX KacaTerbHbIX Hal'lpﬂ)KeHVII?], 3a WUCKM4YeHneMm pacyera Ha COonpoTuBIieHWE XPYMNMKOMY pa3pyLlueHuo, B
KOTOPOM npuBeaeHHble HanpsXXeHnd yCcTaHaBIMBaKOT COrfacHoO Teopumn HanbornbLLNX HOpManbHbIX Hal'lpFDKeHVIlZ.

1.2.17. Pac4yer HanpsbkeHuin 6e3 y4yeTa KOHLUEHTpauun criegyer NpoBOAWTb B MPEANONOXEHUN NMHENHO-YMNPYroro
noBedeHuss martepvana, 3a MWCKIHYeHMeEM 0cob0 OroBOpeHHbIX criydaeB. [lpu oueHke MNpoYHOCTM 3a npepenamu
yNpyrocTn Hago MCNonb30BaTh YCIOBHOE YMNPYroe HanpspkeHue.
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1.2.18. lNony4eHHble B pe3ynbTate NMOBEPOYHOrO pacyeTa AaHHble (HanpsiKeHusi, Ko3hULNEHTBI UHTEHCMBHOCTM
HanpPsPKeHW, LMKNUYECcKne MNOBpPEeXOeHus MeTarnna M 4p.) COMOCTaBMSAlT C COOTBETCTBYHOLWMMM AO0MYyCKaeMbIMU
3HaYEHUAMMN.

1.2.19. B pac4erax no BbIbOpy OCHOBHbLIX Pa3MEPOB M B MOBEPOYHbIX pacyeTax MoBbILLEHNE NPedenoB NPOYHOCTU U
TeKy4yecTu noa AencTBMeEM (rioeHCa HEMTPOHOB CrieflyeT He yunuTbiBaTb. CHWKEHWE XapaKTepUCTMK MNacTUYHOCTU U
COMPOTMBIEHNSA XPYMNKOMY PaspyLIEHUO Creayer MnpuHUMaTb BO BHMMaHME MpW MPOBEOEHUM COOTBETCTBYHOLLNX
pacyeToB.

1.2.20. Bo3moxHOe KOppO3WOHHOEe BO3AeWCTBME paboumx cpepd criedyer yuYuTbiBaTb Kak Mpu BbIOOpe OCHOBHbLIX
pa3mepoB (npvbaBka K TOMLMHE CTEHKM), Tak U NpU NOBEPOYHOM pacyeTe.

1.2.21. Jonyckaetrcs 060CHOBbIBATbL MPOYHOCTb 3IEMEHTOB KOHCTPYKUMIA 0BopygoBaHua M TpybonpoBogoB nyTemM
9KCMEPUMEHTASNbHbIX WUCCRegoBaHUA, METOAMKM W MPOrpamMMbl KOTOPbIX AOSBKHbI yCTaHaBNMBATbCA B OA40OPEHHbLIX
dengepanbHOM Ccnyx00/ MO aTOMHOMY Hag30py [AOKYMEHTax OpraHv3auui, 3aHUMalroLUXCS MPOEKTUPOBAHMEM WU
N3roToBreHnem obopynoBaHust u TpybonpoBoaoB.

2. HOMUHAJIbHBIE O OMYCKAEMbIE HANPAXEHUA

2.1. HomuHanbHble Aonyckaemble HanpskKeHus npu pacyeTHon Temnepatype T Heobxoaumo onpedensatb no
BPEMEHHOMY COMPOTUBIIEHUIO 1 MPeaeny TeKy4YecTu MaTeprana afnemMeHTa.

2.2. 3Ha4YeHne HOMUHAaIbHOro A0y CKaeMOoro Hanps>XeHusi [] cneayet npuHMMaTb paBHbIM:

- Anga 3NnemMeHToB, OTIIMYHbLIX OT OONTOB W LUMWIIEK,

[o] =min{ Ry, / #ps R 2 /710, 2}>

rAe u, =2,6;
# 2 =1,5 - Ana obopyaosaHusa 1 Tpy6ONPOBOAOB, HArPy>KEHHbLIX BHY TPEHHUM AABIIEHMEM, a TaKKe N3rOTOBMEHHbIX 13
TUTaHOBbIX CMMABOB U HArpy>XEHHbIX BHY TPEHHWUM UMW HapY>XHbIM AaBMNeHneM;

# 2 =2,0 - Ans obopyaoBaHus 1 TpyOONPOBOAOB, HarpyXXeHHbIX HapyXXHbIM AABIIEHMEM (KPOME M3rOTOBMEHHbBIX U3
TUTaHOBLIX CMNJ1ABOB);

- B bonTax unu wnunbkax ot AaBleHnda n yCI/IJ'II/IIZ 3ardra

T
ol = Rpo,z 0,20

roe ,ﬂD,E=2,0.

2.3. 3HayeHus XapakTepucTtuk mMarepuanoB, WCMNosib3yemble MNpu onpegeneHnnm HOMUHalbHbIX [O0MnYyCKaeMbiX
Hanps|>|<eHvu7|, cneayer npuHMMaTtb Mo AaHHbIM - COOTBETCTBYHOLWMX HOPMAaTUBHbLIX OOKYMEHTOB, HaLWOHalbHbIX
CTaHOapToB Uin no TY Ha COOTBeTCTByPOLLI,VIﬁ COpPTaMeEHT.

2.4. Mpn OTCYTCTBMM B HOPMAaTMBHOWM OOKYMEHTaLMM XapakTEPUCTUK MaTepuarnos Npy pacyeTHbIX TeMnepatypax, a
TaKke B Cry4yae OMnblTHO-MPOMBILLIIEHHOrO NPUMEHEHUS MaTeprarnoB HOBbLIX MapoK Mnu nonydabpukaToB, U3roTOBMEHHbLIX
MO HOBOW TEXHOMOTMW, PaCYETHbIE 3HAYEHUs! HEOBXOAUMBIX XapaKTEPUCTMK HEOBXOAMMO YCTaHaBMNMBaTb Ha OCHOBAHWW
SKCMepUMeHTanbHbIX UccrnenoBaHuit. [pUHATbIE 3HaYeHWst AOMKHbI ObiTb COrMacoBaHbl C COOTBETCTBYHLLMMU
maTepranoBeaYecKMm opraHM3aLsaMn.
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3. BbIBOP OCHOBHbIX PASMEPOB

3.1. Tpu BbINONHEHNM pacdeTa MO BbIOOPY OCHOBHLIX PA3MEPOB PaCYETHBIMU Harpy3kaMu SBMSKOTCHA pacyeTHoe

AaBneHne n ycunuma sartdara OONTOB W LUMWIEK. I'IpM pac4yere wnunek y3na yrnrioTHeHUa cnegyer ydynutbiBatb OaBlieHne
rmgpaBiin4eCcKmnx MCNbITaHW.

3.2. PacyeTHyl0 TOMWMHY CTEHKU Sg Heobxooumo onpegenaTe 6e3 yyera TOMWMHbI  AHTUKOPPO3MOHHOMO
HanIaBneHHOro UM NMITaKMPYHOLLEro 3aLLMTHOrO Cros.

3.3. CymmapHyto nprbaBKy K pacyeTHOM TOMLLMHE CTEHKU 3TIeMeHTa KOHCTPYKLUKU CrieayeT onpeaensTtb Kak

C=C +Cy +05
3.4. |-|pVI6aBKy Cl cnenyer npuHUMaTb paBHOﬁ oTpuuaTtenbHOMY AOOMyCKy Ha TONWwuHY CTEeHKU; ee BernndynHa
AO0JTKHa ObITb yCTaHoOBI1EeHa B KOHCprKTOpCKOIZ OOKyMeHTauun.

3.5. anIGaBKa CE SIBNAETCA TEXHONOrM4YeCcKomn, npe/:l,HasHaquHon Ona  KoMneHcaumm BO3MOXHOIo YTOHEHUA

3MemMeHTa nMpu M3roTOBMEHUW. 3HayeHne 3TON npubaBkM CredyeT yCTaHaBnvBaTb MPOEKTHOW (KOHCTPYKTOPCKOM)
opraHu3sauueii No CorfacoBaHuio ¢ NPEANPUATUEM-U3FOTOBUTENEM U YKa3biBaTb B KOHCTPYKTOPCKOW JOKYMEHTaLIMN.

3.6. anﬁaBKa 'y y4MTbIBAE€T KOPPO3MOHHOE BIINSAHME paGoqul cpedbl Ha mMartepuasrlt 3J1eMEHTOB KOHCTPYKUuUKN B

SKCMNMNyaTaUMOHHbIX YCINOBUSX. 3HayeHue 3ToW MpuGaBKM NMPUHMMAOT MO [AaHHbIM COOTBETCTBYIOLMX HOPMaTUBHbIX
[OOKYMEHTOB.

3.7. an/IHI/IMaeMaFl HOMUHalibHaA TOSMWMHA CTEHKN & OOJDKHA Y4OBJIETBOPATL YCI10BUIO

S=8p+C.
3.8. 3HadeHune pacquH0|7| TONLWWHbI CTEHKU SR HeO6XO,D,I/IMO onpeaendaTtb U3 ycnoeua HegonylieHna B KOHCTPYKLU NN

npeaenbHbIX COCTOSAHUI, YKa3aHHbIX B MOAMNYHKTax a)-B) nyHkTa 1.2.1, ¢ y4eToM Ko3((ULNEHTOB CHWKEHMSI MPOYHOCTM,
BbI3bIBAEMOrO OTBEPCTUSIMA UMW CBAPHLIMN COEAVNHEHVSIMU B SNTEMEHTE KOHCTPY KLU

3.9. KoahUUMEHTLI CHWKEHUST MPOYHOCTM MO NyHKTY 3.8 cnegyer onpeaensTb COrnacHO MNOMOXEHUsIM
COOTBETCTBYHOLLMX HOPMATUBHbIX JOKY MEHTOB.

3.10. Pacuet no BbIGOpY OCHOBHbIX pa3MepOoB A0MyCKaeTCs NPOBOAUTL C UCMONb30BaHNEM NPOrPaMMHBLIX CPEACTB.

4. NMOBEPOYHbIA PACYET

4.1. O6LwWme nonoxeHus

4.1.1. NoBepoYHbI pacyeT Ha CTaaumM MPOEKTUPOBAHMS HEOBXOAMMO NMPOBOAWTL MOCHE BLIMOMHEHUS pacyeTa Mo
BbIGOPY OCHOBHbIX Pa3MepPOB.

4.1.2. NoBepoYHbI pacyeT crneayeT NpoBOAUTD:
- MO HOMUWHarbHbIM pa3mMepam - Ha CTaauM NPOEKTUPOBAHUS;

- no dakTndeckum pasmepaMm - Ha CTagusix COOPYXEHUs W 3akcnnyaTtauum (npy HeoBXOAMMOCTU BbINONHEHWS
pacueToB Mo nyHkTy 1.1.5).

4.1.3. MMoBepOYHbI pacyeT criedyeT BbINOMHATE C YY4ETOM BCEX PaCHETHbIX PEXXMMOB 3KCMyaTaLuu.

4.1.4. Mpv NpoBefeHUn pacyeTa HeOBXOAMMO YUYUTLIBATL CrieayrLmue Harpy3ku:
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BHYTPEHHEE 1 (UNN) Hapy>XHOE OaBMNEHUE;

Harpy3ku oT 3atdra OONTOB W LUMNWIIEK;

COBCTBEHHbIV BEC U30ENUS U ero COAEePXXMMOrO;

[OMOSHUTENbHbIE Harpy3ku (BeC NMpUCOedMHEHHbIX U3OENVA, B TOM YMCHE M30NnsauuM TpyGonpoBOOOB, Harpysku,
npueogsiLme Kk 4echopMMPOBaHUIO NMPU M3FOTOBIEHUN U MOHTaXe, U T.M.);

- YCUNUS OT peakumii 1 NepeMeLLLeHIA onop 1 Tpy6onpoBoaos;
- TemnepaTypHble BO3AeNCTBYS;
- BUOPALIMOHHbBIE Harpy3Ku;

- yOapHble BO3AENCTBUS, Bbl3bIBAEMblE CTONKHOBEHMEM CYA0B M NMPOYMMM HaBUraLMOHHLIMK CUTYyaumMsiMK (nocaaka
cyAHa Ha Merb, CTONKHOBEHME CO ckaramu, arcbepramm v T.1.).

4.1.5. OCHOBHbIMW pacYEeTHbIMW PEXUMaMU SBSIOTCS:

- CTaLMOHapPHbIN PEXUM,;

- MyCK;

- 3aT4r OONTOB M LINWIEK;

- (PYHKUMOHMPOBAHNE CUCTEMbI aBapUMHOM 3aLUUThI;

- U3MEHEHMEe MOLLIHOCTU peakTopa;

- OCTaHOBKa;

- TMApaBnNUYeckne UcnblTaHus;

- cpabaTbiBaHWsi NpefoXpaHMTENbHbIX KnanaHoB.;

- HapyLLeHne HopManbHOM aKCnyaTauuu;

- PeXUM nepexofa C eCTECTBEHHOM Ha NPUHYOUTENbHYO LMPKYNIALMIO.

4.1.6. lpu noBepovyHOM pacyeTe crieayer MChnonb3oBaTh (U3NKO-MEXAHNYECKME XapaKTEPUCTUMKM OCHOBHOMO
METanfa, yKka3aHHble B HaUuWMOHamnbHbIX CTaHgapTax, CTanHgapTax opraHusaumi wnm B TY Ha martepuansl
COOTBETCTBYIOLLErO COpTaMEHTa.

4.1.7. Mpwn npoBegeHNM NOBEPOYHOro pacyeTa HanmnaBeHHbIX UM MakUPOBaHHbIX CTEHOK HaMNpPsPKEHNUs1 B CTEHKE U B
HanmaBke Ccregyer onpenensitb C YYETOM TEMMNepaTypHbIX HampshKeHW, BbI3BAHHBIX pasHULen KoadhduumneHToB

FNIMHEHOrO pacLUMpPEHs OCHOBHOIO MeTarnsa v Hanmnasku.

4.1.8. HeobxoaMMOCTb ydeTa OCTaTOYHbIX HANPSKEHWI (CBAPOYHbIX, HANMaBOYHbIX, MOHTaXHbIX U AP.) B KOHKPETHbIX
pa3sgenax MoOBEPOYHOro pacyeTa yCTaHaBMBAETCHA B COOTBETCTBY OLLMX HOPMATUBHBIX JOKY MEHTaX.

4.2. MNopspok onpeneneHns HanpsXKeHnn
4.2.1. na paccmaTpvBaeMoro afieMeHTa KOHCTPYKUuMM obopyaoBaHus M TpybonpoBoga Ha OCHOBE aHanusa
YCMOBWUN 3KCMMyaTauun, WU3roTOBMEHWS M MOHTaxa [JofkHa ObiTb YCTaHOBMeHa BO3MOXHAas MocrefoBaTerlbHOCTb
yepedoBaHVA BO BPEMEHW 3JKCMIyaTauMOHHBIX PEXMMOB paboTbl M HarpyXeHusi, BKIOYasa ycnosus ucnbitaHui, HO u
HHO.

4.2.2. Ha OCHOBaHWM MNPUHSITON MNOCNEenOoBaTENbHOCTU PEXUMOB paboTbl M HarpyXeHusl pacyeramu B ynpyrom
NMOCTaHOBKE CrieQyeT OnpeaensiTb 3HAYeHWs1 TMaBHbIX HanpskeHWn 6e3 y4yera KOHLEHTpauuMn W TemnepaTypHbIX
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BO34EeNCTBUI. [INs HayanbHOro Y KOHEYHOTO MOMEHTOB BPEMEHM 3HAYEHUS TMaBHbIX HANPSPKEHUIA OOIMKHbI ObiTb paBHbI
HyIto.

4.2.3. CornacHo MpuHATOM MOCHENOBATENbHOCTU PEXUMOB paboTbl M HarpyXXeHwusi, Ccregyer onpeaenutb
HanpsPkeHHOEe COCTOSIHWE 3fIEMEHTAa C YYETOM TeMMepaTypHbIX BO3AENCTBUA U KOHLLEHTPALMN HaNPSHKEHW U NOCTPOUTb
rpacomkm MsMeHeHMs1 NPMBEOEHHBIX YCMOBHbIX YNPYIMX HANPSPKEHWUIA BO BPEMEHM.

4.2.4. TpeboBaHuMs K MOCTPOEHWUIO BbILLEYKA3aHHbIX FpacovkoB, WCMOMNb30BAHUIO TEOPETUMECKUX U IEKTMBHBIX
KOS(PPMLMEHTOB KOHLIEHTPALMM HAMPSDKEHWUIA, a Takke K (hOpMMPOBAHWIO KaTeropui MNpuBELOEHHbIX HanpspKeHUn Ans
NMPOBEPKM Pa3MNUMYHbIX KPUTEPUEB MPOYHOCTU W BLISEMEHUIO LUKITOB W3MEHEHUSI YCITOBHbIX YMNPYTUX MPUBEAEHHBLIX
HanpsKeHWn ycTaHaBNMBaloT B 0AobpeHHbIX PeaeparnbHOM Cry0oi No aTOMHOMY Haa30py AOKYMEHTax opraHusauun,
3aHMMAIOLLMXCS NMPOEKTUPOBAHNEM U N3rOTOBIIEHMEM 000pYJ0BaHMsA 1 TpyboNpoBOAOB.

4.3. Pac4yeT Ha CTaTU4YeCKYyH NMPOYHOCTb
4.3.1. MNpmn pacyeTe Ha CTaTUYECKYI0 NPOYHOCTb HEOOXOOUMO YUYUTbIBaTh pPacyeTHbIE Harpy3ku, YkasaHHble B MyHKTE
4.1.4, kpome BUOPALMOHHbIX U YAAPHbBIX HArpy30K, U BCE KCMyaTauMOHHbIE PEXMMBI, MPUBELEHHbIE B NyHKTE 4.1.5.

4.3.2. YcnoBus obecneyeHnst CTaTU4eCcKon NPOYHOCTU OO0JTXHbI OrpaHn4nBaTh ypPOBEHb Hal'lpFl)KeHVIVI, BbI3bIBalOLLINX

BA3KOE WUINK XPYMNKOe paspyLLeHue;

BO3HMKHOBEHME NMIaCTU4eCKOro Te4eHnd no BCemMy Ce4eHuo arnemMeHTa KOHCTPYKLU U,

CMATHE MOBEPXHOCTM dNIEMEHTA KOHCTPYKLMU;
- cpes;
- U3MeHeHne PopMbl.

4.3.3. YcnoBusi NpoYHOCTM YCTaHaBMMBAKOT OrpaHUYEHUMEM YPOBHSI COOTBETCTBYIOLLMX KaTeropui HanpshKeHWi
OTHOCUTENBHO 3HAYEHUA gT Rgﬂ,z W [].

4.3.4. CymmapHbIl YpOBEHb HAaMpPsHKEHUW, BXOAAWMX B TrPynny KaTEropui HanpshKeHW, Bbl3biBAOLLMX
BO3HMKHOBEHWE OAHOPOAHOM MnacTudeckorn AedopMaumn B CEYEHUM 3NEeMEHTa KOHCTPYKUUM Mog AeNCTBUEM
MeXaHW4EeCKNX Harpy3oK, JOMmKeH BbITb He Bonee:

- [s] Npn HO;

- 1,2[5] npn HHO.

4.3.5. CymmapHbIi YypOBEHb HAMPSPKEHUW, BXOAAWMX B TPYNAy KaTEropui HaMpshKEHWA, Bbl3biBAOLLMX
BO3HUKHOBEHMWE MNACTMYECKOTO LWapHMpa B CEYEHMN aNieMeHTa KOHCTPYKLUMM (KpoMe OONTOB W LINWUMEK) Nod AeACTBUEM
MEXaHW4ECKMX Harpy30K, JOIKeH ObITb He Bonee:

- 1,3[z] Npn HS;

- 1,6[] npn HHO.

4.3.6. KOHKpeTHble 3aBUCMMOCTW, WCMONb3yeMble [Ans MPOBEPKU CTATUYMECKOW MPOYHOCTM PasfuyHbIX rpyrmn
KaTeropuii HaNpPsHXeHW, yCTaHaBMNMBAOTCS B COOTBETCTBYOLLMX HOPMATUBHBIX [JOKY MEHTaX.

4.4. PacyeT Ha yCTOMYUBOCTb
4.4.1. Pac4yeT Ha yCTONYMBOCTb BbIMOMHSAIOT NPUMEHUTENBHO K CTaTUHECKOMY Harpy>XeHu0 3N1EMEHTOB KOHCTPYKLMI

oGopyaoBaHus 1 TpyGonposoaos. Mpy yaapHOM Harpy>KeHun crieqyeT pykoBOoACTBOBaTLCA TpeGoBaHMaAMM pasaena 4.7.

4.4.2. TpoBepKy Ha YCTOWYMBOCTb CrEAYET BbIMNOMHATL ANsl SNIEMEHTOB COCYAOB (0be4aek, BbINyKrbiX AHULL) Npu
COBMECTHOM MNW pasaeribHOM AeNCTBUN HApYXXHOro AaBfeHusi, NPEeBbILLAoLLErO BHYTPEHHEE, Y CXMMAIOLLIMX Y CUSTWIA.

4.4.3. Mo yCcnoBuAM NPOYHOCTU CrenyeTr onpenendtb AonyCckaeMble 3Ha4YeHUA Hapy>XHOro AaBl1eHUA U COXKMMaroLWnx
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YCUNuAn.
4.4.4. MeToamnku pacyeTa 1 yCrioBus NPOYHOCTUN YCTaHaBMNMBaOT B COOTBETCTBYOLNX HOPMATUBHbIX JOKY MEHTaX.

4.5. PacyeT Ha UMKITNYECKYH NPOYHOCTb
4.5.1. OnpepneneHne AOMNycKaemoro 4mciia LMKMOB MO 3adaHHbIM aMMnuMTygaM HanpsbkeHWn Unmn gonyckaeMblX
aMNAnTy L, HanpshKeHW Onst 3a4aHHOrO YMCIa LMKIOB crieayeT NpOBOAUTD:

1) NO pacyeTHbIM KPUBLIM YCTaNOCTW, XapakTepu3ylLMM B npedenax UX MPUMEHEHWUS 3aBUCUMOCTb MexXay
A0nyckaeMbIM1 aMNiIUTyAaMK1 YCIOBHBIX YNPYIMX HANPSKEHWA U oMYy CcKaeMbIMM YMCTaMn LIMKITOB;

2) Nno ypaBHEHUAM, CBA3biBalOLLMM onyckaemMble aMnnntyabl YCNOBHbLIX YNPYTrnux HanNpshKeHUn 1 Jonyckaemble
ymucna UMKroB.

4.5.2. B pacyeTre HeOOXOOMMO Y4uTbIBaTb BIUSIHUE HA LMKIMYECKYH) MPOYHOCTb XapaKTeEpUCTUK MaTepuana
(BkntoYas cBapHble COEAMHEHMs), aCUMMETPUM LMKNA YCMOBHbIX YNPYMMX NPUBELAEHHbIX HaNpshkeHwid (B TOM 4ucne
BbI3BaHHOW JENCTBMEM OCTATOYHbIX HAMPSDKEHWIA), TEMNepaTypbl, (hrtoeHca HEUTPOHOB, BO3AENCTBUS TENMOHOCUTENS.

ﬂpM pac4yeTte netanen n3 TUTaHoBbIX CMaBoB cnenyet npuHAMaTb BO BHUMaHWe BITUAHNE SCb(beKTOB nonay4vyecTu.

4.5.3. Ycnosue NPOYHOCTU MPU HalMn4Ynn pasrindHbIX LUKITUMHYECKUX Harpy3oK AOJDKHO OrnpedenAaATbCA HaKornfeHnem
YCTanoCTHOro noBpexaeHna BnioTb 40 A0MYyCKaeMoro 3Ha4eHus.

4.5.4. B Tex cnyyasx, Korda HM3KOYacCTOTHble LMKINYECKAE HAMPSDKEHWS, Bbl3blBaEMble MYCKOM, OCTaHOBOM,
M3MEHEHVMEM MOLLHOCTH, (PYHKLIMOHUPOBAHWEM aBapuUAHOA 3aluMTbl UMW  OPYTMMMA  PEXUMAaMK, COMPOBOXOATCSH
HanoXeHNeM BbICOKOMACTOTHbIX HaMpsKeHUA, HampuMep, BbI3BaHHbIX BUOpauuen, nynbcauven Temnepatyp npu
nepemeLLnBaHNN NMOTOKOB TEMMOHOCUTENS C PasnMYHON TemrepaTypoii, pacyeT Ha LUKINMYECKY MPOYHOCTb crieayer
NMPOBOAUTbL C YY4ETOM MHOrOMaCTOTHOIO XapaKTepa Harpy>KeHusl.

4.5.5. [onyckaerca oOUEHMBAaTb LUUKIMYECKYID MPOYHOCTb HA OCHOBE KPUBBLIX YCTarocTW, MNOmnyYeHHbIX
3KCMepyMeHTanbHbIM NMyTeM AJ1si pacCMaTpYBaeMbIX YCIIOBWIA HArpy>XeHVst U COCTOSIHWSI MeTarnna KOHCTPYKLMK, UK Mo
pesyrbTatam UCMbITaHWA HAaTYPHbIX 3MIEMEHTOB UMW MX MOAENEN, CNPOEKTUPOBAHHbLIX U M3rOTOBMEHHBLIX B COOTBETCTBUU
¢ TpeboBaHMSIMM, NPEAbABMASEMbIMA K LLUTATHLIM KOHCTPYKLUSM.

4.5.6. MeTogukn pacyeta LUKNMYECKOW NMPOYHOCTH, a TakkKe pPacyeTHO-3KCMEePUMEHTaNbBHOIO onpeaeneHns KpuBbIxX
yCTanocTh, OOIKHbl yCTaHaBnMBaTbCs B 0400peHHbIXx degepanbHoi cryx6oli Mo aTOMHOMY Haa30py [AOKYMeHTax
opraHv3aLuii, 3aHUMaIOLLIMXCSA MPOEKTUPOBaHMEM U M3rOTOBIEHNEM 06opyaoBaHUA 1 TpyBonpoBoaoB.

4.6. PacuyeT Ha CONpoOTUBIIeHNE XPYNKOMY pa3pyLUeHUI0
4.6.1. Pacyer Ha CONpOTUBIEHNE XPYMKOMY pa3pyLUEHWIO crnedyer npoBOAWTb Ansd Bcex pexumoB H3, HHO wu
rMAapaBnNUYeCcKnX UCMbITaHWNA.

4.6.2. AHanuay nognexar 30Hbl, B KOTOpPbIX MOXHO OXWAaTb HaubomnbluMe 3HaYeHUst KoaddMUMEHTOB
WHTEHCMBHOCTW HanpsiKEHNIA £ NS pacyeTHoro aedeKTa, UM HaMMeHbLLIE 3HaYeHUS BA3KOCTU paspyLUeHns Ko AT

HanMeHbllee OTHOoLLeHne KIC’ FEy-

4.6.3. Mpn pacyere 3NMEMEHTOB, U3rOTOBIEHHBLIX U3 TUTAHOBLIX CMMABOB, CIEAYET YYMTbIBATh BA3KWIA XapakTep WX
paspylleHnsi, a B KayecTBE XapaKTepUCTWK MPOYHOCTW WCMONb30BaTb Rgﬂ,z N BEMWUYUHY KPUTUYECKOrO pPackpbITUs

TpeLwuHbl cnnaBa.

4.6.4. BbiGop pacyeTHoro aedpekra, pacyeTHbIX XapakTEPUCTUK BA3KOCTW paspyLLEHNsi, KOUTUYECKON TemnepaTypbl
XPYMKOCTW, 3HAYEHUA BEMUYMH OCTaTOYHBLIX HaMPSXKEHUA M MocrnedyloLlWuid aHanmM3 NPOYHOCTU credyeT NpoBOAWUTb
COrnacHo MoroXeHnsaM ofobpeHHbIX denepanbHoi CnyxGoii Mo aTOMHOMY Haf3opy AOKYMEHTOB OpraHusauui,
3aHMMAaIOLLIMXCA NPOEKTMPOBaHMEM U U3rOTOBMNEeHeM 0Bopya0BaHKsA U TPy6onpoBOaos.

4.6.5. Pac4yeTr Ha conpoTMBEHME XPYNKOMY Pa3pyLUEHUIO LOMYCKAETCS HEe MPOBOAUTL OIS SfIEMEHTOB KOHCTPYKLWIA,
He nofBeprarLmMxca obnyyeHno (UnNu noaeeprarLmxca obnyyeHno npyu Temnepartypax 523-623 K no dneHca He
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fonee 1022 H/M2 npu aHeprum HenTpoHoB > 0,5 MaB), B cnegyrowmux cnyyasx:

1) maTepvanbl 3NEMEHTOB KOHCTPYKUWUMA (BKMNOYas CBapHble COEAWHEHWS) WUMET npenen TeKyvyecTu npu
Temnepatype 293 K meHee 300 Mla, a TonwmMHa CTEHKN 3rIEMEHTa KOHCTPYKL MU COCTaBNsET He bonee 25 mMm;

2) Martepuvanbl 3N1EMEHTOB KOHCTPYKUWIA (BKMOYas CBapHble COeAWHEHUs) MMEKT npefen TeKyvyecTu npu
Temnepatype 293 K meHee 600 Mla, a TonwmHa CTEHKN 3riEMEHTa KOHCTPYKL MU COCTaBNseT He bornee 16 mm;

3) TonwuHa CTEHKM paccMaTpYBaAEMOrO 3MIEMEHTa KOHCTPYKLMM YOOBNETBOPSIET YCIOBUIO:

T
§ 21,6107 |21 | Mm

T
Rpn2

npu Kxj;: B Mla- Ju Y R;D,E B MINa (3Ha4eHns 06enx xapakTepmcTuK cneayer NpuHUMaTh NPy HaMMEHbLUEN TeMnepaType

JKcnnyarauum n CoCToAHUN, COOTBETCTBYHOLLIEM KOHLY 3Kcr|nyaTau,|/|v|).

4.7. PacueT Ha yAapOCTOMKOCTb
4.7.1. B ocHOBY pacuyera Ha yOoapoCTOMKOCTb MOSOXEHO TpeboBaHMe HafeXHOW SKchnyaTtaumm obopyaoBaHus u
Tpy6onposoaos MY B ycnoBusix BO3AENCTBUS yAAPHBIX HAarpy30K, YkasaHHbIX B NyHKTe 4.1.4. KoHKpeTHble napamerpbl
yOapHbIX Harpysok onpegenstorcsa npoektom MMMY u (unun) TexHWYECKUM 3adaHMEM Ha BbIMNOSTHEHWE pacyeTa Ha
MPOYHOCTb.

4.7.2. TlpoBepky yOapOCTOMKOCTW CredyeT BbIMOMHATL MO  AOMYCKAaEMbIM  HampspKEHUsIM U OOMyCKaeMbIM
nepemMeLLeHsIM.

4.7.3. lNpn onpegeneHun gonyckaemblX HaNpsKeHun cnegyeT yunTbiBaTb:
- BNUSIHWME Ha AMHAMUYECKUIA Npeaen TEKYYEeCTM CKOpPOCTH Aedhopmauum U pacHeTHOM TeMMNepaTypbl;

- AOMYCTUMOCTb OrpaHWYeHHOM MracTUYEecKon Oedopmauuy B Hauboree HarpykeHHbIX y4yacTkax afemeHTa npu
KpaTKOBPEMEHHOM BHeLLIHEM BO3e/CTBUY;

- NOBbIWEHHYI CKITOHHOCTb MatepurarnoB K XpynkKoMy paspyLUeHUIO.

4.7.4. [onyckaeMoe nepeMelleHne crnegyer ycCTaHaBnmMBaTb W3 YCMOBUA HEBO3MOXHOCTU  COyOapeHui
paccumTbiBaeMoro obopygoBaHus u  TpybonpoBOOOB C COCEOHUMM WAW C  KOPMYCHBLIMW  KOHCTPYKUMSAMMK, WIn
HeaoMyCTUMbIX NOBPEXOEHNIA.

4.7.5. Pac4yeT cnegyeT npoBoautb Ans pexumos HO.

4.7.6. B pacyere HanpspkeHVUss OT 3KCMNyaTauMOHHbIX Harpy3oK cregyer CyMMUpoBaTb C AMHAMUYECKUMMW TOMbKO
Torga, Korga OHv npeBbiwatoT nocriegHve 6onee yem Ha 10% (B NPOTMBHOM ClyyYae OHU MOTYT HE YUUTbIBaTbCH).

4.7.7. OnpegeneHne JoMnyCKaeMbIX HaNpsKEHUA, NepeMeLLLEHNA 1 NOCNEeaYIOLWMIA aHanmM3 NPoYHOCTM 0BopyaoBaHMA
1 Tpy6onpoBoAOB cnedyeT NPOBOAUTL COracHO COOTBETCTBYOLLMM HOPMATUBHBIM LOKYMEHTaM.

4.8. PacueT Ha BUOPONPOYHOCTb
4.8.1. OueHky BubponpoyHocTM obopygoBaHuss M TpybONpoBOAOB criegyer MpousBOAWUTb AN BUOPALMOHHBLIX
Harpy3ok, Bbl3BaHHbIX BpalleHveM rpebHOro Bana cyfHa, a Takke APYrMX UCTOYHUKOB BbIHY>KAEHHbIX KonebaHuin, ecnu
OHM NMerTCS.

4.8.2. OcHoBHble TpeGoBaHVs BUOPOMPOYHOCTM OOMKHEI OGECTNeYMBaTL OTCYTCTBUE PE3OHAHCa C BUOPaLVOHHBIMM
Harpy3kamu, AeNCTBYOLWUMN Ha obopyaoBaHue 1 Tpy6GonpoBoAbl B AMana3oHe YacToT, COOTBETCTBYHOLEM yKka3aHHOMY
B NPOEKTE.

4.8.3. B cnyyasix, koraa He yaaeTca obecnednTb OTCYTCTBME pe3oHaHCa, A0MYyCKaeTCs He BbIMOMHATb TpeboBaHus
nyHkta 4.8.2. npu ycroBun oGsi3aTeNbHOrO MOATBEPKOEHUS BUOPOMPOYHOCTU SKCMEPUMEHTAmNbHBIM UMM PaCYETHbLIM
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nyTem, a Takke Mo pesynbratam aHanmsa BuopaLmn, 3aperncTpmMpoBaHHbIX B MPOLLECCE MyCKoHaNago4HbIX paboT v (unm)
Ha 3KCnnyaTupyemMon yCTaHOBKe.

4.8.4. Pac4yer BMOponpo4HOCTM 060opyaoBaHus 1 TpybonpoBOAOB credyer NpoBoauTb MO METOAMKAM, NMPUBEAEHHBIM
B COOTBETCTBYOLLNX HOPMATMBHbIX JOKYMEHTaX.

4.8.5. O6Le TpeboBaHNsA K aKCNepUMeHTarnbHON OLEeHKe BUGPOMPOYHOCTY NpuBeaeHb! B pasaene 5.

4.8.6. Pac4eTHyto OLlEeHKY BMOPOMNPOYHOCTY PEKOMEHOYETCS BbIMOMHATL C y4eToM TpeboBaHui nyHkTa 4.5.4.

5. 9KCMEPUMEHT AllbHAS OLIEHKA BUBPOYCTOWUYNBOCTU
N BUBPOIMNMPO4YHOCTHU

5.1. VcnbiTaHna no oBHapy>KeHNIo pe3oHaHCOB CrneayeT NPOBOAUTb B YKasaHHbIX B MyHKTe 4.8.3 cny4vasx ¢ uenbto
BbISIBMEHNS1 COBCTBEHHbIX YacToT konebaHuin obopyaoBaHusi M TpybonpoBOAOB B YCTaAHOBMEHHOM MPOEKTOM U (MNi)
TEXHNYECKUM 3aJaHNEM Ha BbIMOSHEHME pacyeTa Ha MPOYHOCTbL Anana3oHe YacToT.

5.2. VcnbiTaHnst Ha BMBPOYCTOMYMBOCTL HEOGXOAMMO MPOBOAMTL AN MPOBEPKM CMOCOBHOCTV 0GOpyAoOBaHWS U
Tpy6onpoBoAoB BbIMOMHATL CBOM (DYHKUMM M COXpPaHsTb NapaMeTpbl BO Bpemsi BO3OENCTBUS BuUOpauuu B npepenax,
yKa3aHHbIX MPOEKTOM U (MIn) TEXHNYECKUM 38JaHMEM Ha BbITNOSTHEHME pacyeTa Ha NPOYHOCTb.

5.3. UcnbiTaHus Ha BUOPOMPOYHOCTHL MPOBOAAT AN MPOBEPKM CMOCOGHOCTM 0GOpydoBaHWMsS U TpyGonpoBoaoB
NMPOTMBOCTOSITL paspyluatolleMy AeACTBUIO BMOpauWW, BbIMOMHATbL CBOM (DYHKUUM U COXPaHATb MapameTpbl nocre
BO34EeNCTBUA BUOpaLUmM B npeaenax, yka3aHHbIX MPOEKTOM.

5.4. MeTtoauvkn ncnbiTaHun no nyHkram 5.1-5.3, Bkntoyas TpeboBaHMA K NOAroToBke 0OOPYAOBaHMS K UCMbITAHUAM,
nopsiaky MNpPOBEAEHUS MUCMbITAaHWA U OLEHKM WX pesynbTaroB, YCTaHaBnMBalOT B COOTBETCTBYHOLUMX HOPMATUBHBLIX
OOKyMeHTax.

6. UCINbITAHNA MOAEJIbHLIX OBPA3LIOB U AJIEMEHT OB HATYPHbIX
KOHCTPYKLUUUN HA LUMKITUYECKYIO NMPOYHOCTb

6.1. YcTaHaBnMBaeMble B UCMbITAHNUSIX XapaKTEPUCTMKN LIUKITMYECKOM MPOYHOCTH cnenyet ncnonb3oBaTthb:

- Ana 0BOCHOBaHUS LMKIMYECKON MPOYHOCTU SMEMEHTOB KOHCTPYKUWMIA obopynoBaHus M Tpy6bonpoBogoB C
onpegeneHnem KoaULIMEHTOB 3anaca Mo aMmnnuTy4amM YCNoBHbIX YMPYTMX HANPSKeHU 1 MO YUCITTY LIUKIIOB;

- Ans onpegeneHns 3geKTUBHbIX KO3(MMULNEHTOB KOHLIEHTPALIMN NPY LKITUYECKMX Harpy 3Kax.

TeKCT [IOKyMeHTa CBEPEH Mo:
pacchbinka
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