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OdbuyuansHbie QOKYMEHMbI

YOK 621.039

HOPMbl PACHMETA HA MPOYHOCTL OSMEMEHTOB OBOPYAQOBAHUA W TPYBOMNPOBOROB LA
CYLOBbLIX ATOMHBIX MAPONPOU3BOAALLNX YCTAHOBOK C BOAO-BOOAHLIMU PEAKTOPAMM.

HIM-054-04

®egepanbHas cnyx6a rno 3KkoNorM4ecKoMy, TeXHONOrn4eCkoMy U aToMHOMY Haa30py
Mocksa, 2004

HacTtosiwve HOPMbl Y Npasuna npeaHas3Ha4veHbl 4Nf opranuaauuin u NpeanpuaTUU, oCyLLEeCTBNAULINX
pacyeTol HA NPOYROCTL W LONTOBEYHOCTb 3NEMEHTOB ODOPYAOBAHUR W TpyBonpoBoao8 Cy[OBLIX ATOMHbIX
naponpoun3BogsuLix yCTaHOBOK.

HopMbl PacnpOCTPaHAITCH Ha anemeHTsl 1-3 kriaccos 6e30nacHOCTU COrnacHo QOOLWMNM NONOXEHUAM
oBecneueHus 6e30facHOCT fAepHbIX JHepreTUYecKux YCTAHOBOK CYA0B CyAOBbIX Naponpou3BOAALLNX
yYCTaHOBOK C BOAO-BOASHBIMIU PEeakTopamu rnoj Aasrnexduem, padbotalowvmn Npy TemnepaType TennoHocnTeNs HE
Bollle 623 K.

HopMbl ycTaHasnueawT obume TpebosaHna K NPOBEAEHUIO pacHeTOB Ha NPOYHOCTE U AONTOBEYHOCTD
oBopyaoBaHus U TpyGONPOBOAOB HA CTAAVAX MPOEKTUPOBAHWUR, COOPYXEHUA K KcryaTauun cyl0BbIX aTOMHbIX
NapONpPON3BOARLLMX YCTAHOBOK, @ TAKKE K NPOBEASHMIO UCNbITAHUW Ha BUOpPOYCTORUNBOCTL, BUOPONPOUHOCTE U
LMKITMHECKYIO MPOYHOCTD. *

PaspaboTaHbl BNepsble .

CopepxaHue

[TepeveHb cokpallesinia
YcnosHble 0603Ha4YeHnA
OCHOBHbIE TEPMWHbLI U ONpeaeneHns
1. OBbLine NnonoXeHUs
1.1, HasnaueHune v obnacts pacnpocTpaHeHus
1.2. Mpurunnbl, NONOXEHHbIe B OCHOBY HOpM
2. HomuHanbHble fonyckaeMble HanpaxeHus
3. BolGOp OCHOBHBLIX pPasMepos
4. MosepouHbI pacueT
4.1. Obuwme nonoxeHus
4.2. Mopsack onpeaenieHNA HanpsxXeHuN
4.3. PacyeT Ha craTU4eckKylo NPOYHOCTb
4.4. Pacuyet Ha yCTOMUNBOCTD
4.5. PacyeT Ha UMKNUYECKyo NPOYHOCTb
4.5. PacyeTt Ha conpoTuBnexne XpynKkomMy paspyLueHuio
4.7. PacyeT Ha yRapoCTOUKOCTb
4.8. Pac4eT Ha BnOpOnpoYHOCTD
5. GKCnepuMerTanbHan OueHKka BUOpOoyCTOMYUBOCTU ¥ BUDPONPOYHOCTH
6. VicnbiTanus moaenbHbix 06pa3iuos ¥ 3NEeMEHTOB HaTYPHbLIX KOHCTPYKLUW Ha UMKINUYECKYIO NPOYHOCTD
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FPaspaboTka ocyujectBneHa B HaydHO-TEXHMUECKOM UEHTPEe no RAEPHON U paanauroHHOW
besonacHocT. B paspaboTtke npuHumanu yyactue Kapnyund H.W., Heweperos WU, (HTU HAPb), EBponun C.B.,
Tawkuxos A.B. (ML MAD), Avowus B.M. (®I'YT1 “"OKBEM umeHn Agpukantosa U.W.").

[Tpu paspabortke paccMoTpeHbl B yuTeHbl 3amevanus cneuwnanuctoe PIYMN PHLU PO "LIHWUWU wm. akan.

A.H. Kpeinnoea”, OAO LKE "AncBepr”, CTpyKTYPHbLIX noApasfeneHnia 1 MexpernoHaneHblX TeppUTopuanbHbIX
OKPYroB.
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OcpuliuaneHele COKyMeHMbI

MepeyeHb COKpaLWeHK

HH3 ~ HapyLUEHe HOPManbHOW SKCHtyataym
H3 — HOPManNbHaa KCnNyarauuna

Mny — Naponpoun3sBoAALLas yCTaHOBKa

TY — TeXHUHECKte yCnoBus

YecnosHblie 0003HavYeHuA

S — HOMUHANbLRAA TONWMHA CTEHKU, MM
S, — pacuyeTHan ToNuHa CTEHKN, MM
C ~ cymmMapHan npmubaska K pacHeTHOMU TONWUHE CTEHKN, MM
RY — BpeMeHHOe COnpoTUBNeHne (Npeaen NPoYHOCTY) NPU PacHeTHON
" TemnepaTtype 7. MlNa
RT — npeaen TekydecTty npu pacueTtHow temneparype 7, Mlla
pG,2
n_ — Ko3hPUUMEHT 3anaca MPoYHOCTH MO NPeAany NPOYHOCTH
n, , — KO3hhUUMEHT 3anaca NpoYHOCTU NO Npeaeny TeKy4ecTh
T — pacdyeTHan Temnepartypa, K
[0‘] — HOMUHANbLHOE AonNyckaemoe hanpsixeHue, Mila
[G]w — HOMUHANBHOE A0NYyCKaeMoe HanpskeHve B BonTax U wnunbkax, MMa
T - "
K- ~ KpUTHUHYECKUIA KO3hDPULIMEHT UHTEHRCUBHOCTU HanNpsXeHi npu

pacyeTHON TeMmneparype 7, MMa-m'?
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OchuyuansHbie OOKyMeHmbl

OCHOBHbLIC TEPMMHLI W ONpeneneHns

B uenax HaCTORLLEro AOKyMeHTa UCNOMNb3YIOTCA CneaylouiMe TEpMUHbl U onpeaenenHus.

1. AMANUTYAA HaNpsKeHUW — NONCBMHA OT PasHOCTW MakCUMansoHOro u MUHUManbHOTGC HanpPsHKeHNN,
BO3HUKAIOLWNX B LUKNE N3MEHEHNUA HANPAXEHUN.

2. BubpaLmoHHbie Harpy3Kn — Harpy3kis CO CTOpPOHbI KOPNyCHbIX KOHCTPYKUWIA U (PYHAEMEHTOB CyaHa,
Bbi3biBaeMblie X040BbiMY BuUbDpauuamii Nepsoro U NnonacTHoro nopsaka, BO3MYyLLAIOWEN CUnch o1 paboTaroero
NOBNN3OCTU MEXaHK3Ma, 1 OT TUAPCANHAMUYECKUX CUun.

3. MMapaBNUYeckoe UCNbITaHMe — HarpyXXeHne oBopyAoBaHNA Um TpyOoNpoBOAOB AGBNEHWEM C LIENkIO
NPOBEPKN WX MPOYHOCTY WU FEPMETUYHOCTH MOCNE U3TOTOBNEHUS, MOHTaXa, Nepuoaa Jkcniyatauny, pemoHTa Wik

3ameHbl 000opyAOBaHUA.
4. pynna KareropMi HanpsHkeHMH — COBOKYNHOCTb KATEropuy HanpsbkeHwy, Bbli3biBaOWNX

onpeaeneHnoe npesgenbHoe COCTOAHUE.

5. [lonroBe4HoOCTL — CBOICTBO OBopyaoeanus unu Tpybonposogos (u MY B uenoM) COXpaHATb
paboTocnoCcobHOE COCTOsRHKE A0 HACTYNNIeHNA NPeaenbHoro CoOCTORHNA.

6. 3aTAr GONTOB M WNUNEK — HarpyXxeHue obopyaoBaHnsa unn TpybonpoBoaos, BoidbisaeMoe COOpKoN
pe3LH0BLIX COSANHEHN.

7. AiaMeHeHVe MOWHOCTY PeakTopa — 3KCryaTayuoHHbI PEXwM, NPYU KOTOPOM NMPONCXOAUT Nepexon C
OAHOrO CTALMOHapHOro pexuma paboTkl peaktopa Ha Apyrov (3a NCKMoYeHeM PEXMOB NyCcKa w OCTaHOBKN).

8. Kareropvs HanpsoKeHWl — TUI HaMNpsXXEHWR, Bbli4erieHHbin No KakoMy-nbo npusHaky (no suay
3NIOPbY; NO NPOTAXKEHHOCTH 30HbLI ASACTBUR; NO BUAY HArpyXXeHus, BbidblBaroliero aHHoe Hanprxexue, 1 Ap.).

9. Kputepui npenenbHoro COCTOAHWR - NPU3HaK UMM COBOKYMHOCTb Npu3HakoB NPEACNbLHOTO
COCTOSRIHWUS ANEMEHTOB, YCTAHOBNEHHLIA HOPMATUBHOW U (MIH) KOHCTPYKTOPCKOW (NPOEKTHOM) AOKYMEHTauMeN.

10. HasHaueHHbIW cpok cnyxbbi — KanengapHasa npoAoONXUTENsHOCTL akcnnyatauuu MY (m ee
3M1EMEHTOB), YCTAHOBIIEHHaR NPOEKTOM, Npu JOCTUXEHUU KOTOPOW AanbHewwas 3Kcnnyaratuns obopyncBaHus
nnu TpyGonpoBoOACB (U YCTAHOBKM B LEroM) MOXET DbiTh NPOAOMKeHa TONMbKO nocne cneunantHoro pelleHuns,
NPUHUMAEMOro Ha OCHOBAHMU NpoBeaeHHoro oBocHoBaHUSR 6e30NacHOCTU 4aHHOW 3KCnnyaTauny.

11. Hapyuwerue HopmanbHOK 3KcnyaTtauum — Hapywenvwe B pabote (1Y, npu KOTOpOM nNpowv3owsno
OTKITOHEHUE OT YCTaHOBINEHHbIX IKCNNyaTaLUOHHbIX YCIOBUIA U Npeaerios.

12. HopmanbkHas akcnnyarauns — akcnnyatauus [Ty 8 onpeaeneHHbIX NPOeKTOM 3IKCNNyaTalUOHHbIX
YCIOBUAX U Npeaenax.

13. OcTaHOBKa — 3KCNAyaTAUUOHHBIA PEXUM, NPU KOTOPOM TemnepaTtypa 1 Harpy3ku B [111Y n3MeHs1oTCA
OT 3HaYeHuin napaMeTpos NWOOOTo W3 3KCNNYaTaAUMOHHbLIX PEXUMOB A0 HayanbHbIX 3HAYEHWW napamerTpos
NoCneAyiowlero pexuMa nycka.

14. NaponpousBoanilan YyCTAaHOBKa — 4acTh SAEPHOV 3HEpPFeTU4YecCKoW YCTaHOBKW CyAHa, B cocTas
KOTOPOW BXOARAT peakTop, obopyaoeanue, Tpybonposoabl Nepsoro u BTOPOro KOHTYPOB U NaporeHepartop.

15. Tonyumxn MaMeHeHusi HaNpsHKeHUR — MOHOTOHHOE WU3MEHEHWUEe HanpsXeHus OT MakCHManbHOIo
(MMHUMANLHOIO) 3HAYEHURA A0 MUHUMAINBLHOIO {(MakCUMaNbHOrO) 3HaYeHUs.

16. NpepenbHoe COCTOSIHUE — COCTOSHUE INEMEHTOB, NPU KOTOPOM UX AanbHeniuas kcnayatauus
HeacnycTuma unu HeuenecoobpasHa, nnbo BoccTaHoBneHne nx paboTocnocoOHOro COCTOAHWUA HEBO3MOXHO UM
HelenecoobpasHo. [pu nepexoge 3NEeMEHTOB B npeAenbHOE COCTOSHME UX 3SKchnyatauua JonkHa ObiTb
BPEMEHHO WM OKOH4YaTenbHO npekpaitleHa (OHU BbLIBOOATCA U3 paboTkl 8 pPEMOHT UMW CHUMAKTCA C
3KCnnyaTauun).

17. NMyck — 3KCnnyaTauMoOHHbIA PEXUM, B NPOLIECCE KOTOPOro Karpy3kn v temneparypa B [I1Y MEHAITCR oT
HayanbHbiX 3HAYEHWN 40 3HAYEHWKW, COOTBETCTBYHOLUMX CTauvoH2PHOMY pexumy. [lpy nycke temnepartypa w
HArpy3ku MOoryT NPEesbllaTh 3HAYSHNS, COOTBETCTBYIOWLNE CTaLUOHAPHOMY PEXUMY.

18. PabotocnocobHoe cocTosiHne, paboToCnoCoOHOCTL — COCTORHUE 3NEeMeHTOB, NpY KOTOPOM
3HaJYeHVe BCEX NapaMeTpoB, XapakTepuayruinx cnocobHOCTb BbINONHATL 334aHHble PYHKUMWU, COOTBETCTBYIOT
TpeGoBaHMAM HOPMaTUBHOMK Y (W) KOHCTPYKTOPCKOM (MPOEKTHOW) A0KYMEHTaU U,

19. PacueTHOe paBneHune — n3bbiToOMHOE MakCuManbHOE AaBnexve, NencTeyiollee Ha obopyaoBaHue unm
TpyBOoNpeBOa ¥ UCNONb3yeMoe NP pacdeTe Nno BblGOPY OCHOBHLIX pasmMepoB, npy KOTOpom aonyckaetca paborta
AaxHoro obopyaosanna unu Tpybonposoga npy pexnmax H3.

20. PacueTtsas Temnepartypa — Temneparypa creHku obopyaosaHua uny Tpybonposopa, pasHas
MaKkCYmMarnsHOMY CpeaHeapuhMeTVHecKOMy 3HaueHUI0 TemMnepaTtyp Ha erg HapyXHOn U BHYTPEHHEeW OBepxXHoCTU B
OOHOM CeYEHUU Npu CTaumnoHapHOM pexyume skcnnyartauum [TY Ha MakcumanbHOW MOLWHOCTU.

21. Pecypc — cymmapHan Hapabotka obopynosanus wnn TpyOoONpoBoA0B OT Havana ux akcnnyaraunn
nu ee BO30OHOBNEHNUS NOCNe peMOHTa SO Nepexona B npeaenbHoe COCTOAHUE.

22. CTAaUMOHAPHLIA PEXUM - IKCINYATALMOHHLIA DEXiMM, fpU KOTOPOM Harpy3ky U Temneparypa
COXpaHsioTCA B npeaenax 5% OT HOMWHaNbLHbLIX 3Ha4YEHWK, 3a4aHHbIX KOHCTPYKTOPCKON (NPOEKTHOW)
ZIOKyMeHTaumnen.

23. YnapHas Harpyska — Haipy3ka, xapakrepusyemas Mano npoACIKUTENbHOCTLIO [AEUCTBUS
(5--200 mc).

24. YcnoBHOe yrpyroe HanpsbkeHue — HanpsiKeHue 3a npejenamu ynpyroctu, BennduvHa Kotoporo
onpenenseTrca B COOTBETCTBUM C 3aKOHOM [ yka.
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OcbuyuanbHbie OOKyMeHMbi

25. OyHKLMOHMPOBaHME CUCTEMbl aBapUWHOWU 3alunThl — IKCNIyaTauuoHHLIA PEXKUM, NpU KOTOPOM
NPOUCXOAUT UMEHEHWE TEMNEPAaTYPbt N Harpy3oK (Kak B CTOPOHY NOBbLILLEHWA, Tak U B CTOPOHY I"]OHM)KEHMFQ OT WX
3HAYEHUIA NPU CTALMOHAPHOM peXxviMe, NYcKe UNy OCTaHOBKE A0 COOTBETCTBYIOLUMX NPOMEXYTOHHBIX HAHEHUW. ]

26. Xooosas BMBpauus NONAacTHOrO nopsagka — sudpauua kopnyca CyaHa C YAcTOTON, KpaTHOW

yacToTe spalienus rpebHOre Bana Ha pexwmMax nofHoro xoaa v pesepca. ] )
27. Xoaoeas Bubpayus nepsoro nopsiaka — subpauus xopnyca cyaHa ¢ 4actoTou, paBHOW Hactote

BpaleHns rpebHoro Bana Ha pexumax nosHoro XoAa u pesepca.

28. Uukn u3MeHeRUst HanpsKeHUs — W3MeHEeHWe HanpsikeHWs OT UCXOAHOrO 3HaydeHus A0 KOHEYHOIO,
DaBHOrO UCXCAHOMY, MPK KOTOPOM AOCTUrAIOTCA OARO MAKCUMAETbHOE U OIHO MUHNMANLHOE 3HAYEHNA HaMNPsKeHWNA.

29. JKcnnyaTauMoOHHbIe YCMAOBMA ~— YCTaHOBNEHHbie MNPOEKTOM YCNOBMA NO  KONMHECTBY,
XapakTepucTnkaMm, COCTORHUK paboTtocrnocobHocTn © TEXHWYECKOMY obcnyxusanuio 0bopyaosaHus U
TpyBonposoaos u 1Y B uenom, Heobxocaumeie ans paboTel bes HapyweHus SKCnNyaTaunosHbIX NPEAEenos.

30. JKkcnnyarauMoOHHbLIe npefenbl — 3HavYeHWa napameTpoB W XapaKkTepucTuk  COCTOAHUA
obopyaosanust u Tpybonposogos (4 fIITY 8 uenom), 3agaHHbie NPOEKTOM ANEPHOWN 3HEePreTU4ecKou yCTaHOBKH
ANA HOpManbHOW 3KCnNnyaTauun.

1. OBLUUE NONOXEHWA

1.1. HaznaueHKe n obnacTb pacnpocTpaHeHUs

1.1.1. depepanbHble HOpMb! ¥ Npasuna "HopMe! pacyeTa Ha NPOYHOCTL 3MiEMEHTOB 0DOPYAOBaHMA U
TpyOOnRpPoBOA0B CYAOBLIX arOMHbIX NaponpouaBoAALLNX yCTaHOBOK C BOAO-BOAAHLIMU peaktopamu” (nanee —
HopMbl) ASMXKHLI NPUMEHSITLCA NPpU OGOCHOBaRUWM NPOYHOCTU W ACNTOBEYHOCTU 3NEMEHTOB KOHCTPYKUWH
obopynosaHnsa N TpyBonpoBOLAOR CYAOBLIX aTOMHbiX [11TY,

1.1.2. HopMbi pacnpocTpaHAIoTcs Ha anemeHTsl 1-3 knaccos 6e3onacHOCTU NO Knaccuukaumm OB1Lmx
nonoxenu obecrneyenus 6e30nNacHOCTM SAEPHLIX IHEePreTUHecKuX YCTaHoBOK Cypnoe cyaosbix [ITY ¢ BOAO-
BOAAHLIMK peakTopaMu noA pgasieHuem, pabotalowmmu npu Temneparype TennoHOCUTENSA HE Bbillie 623 K, B
TOM YMCNE Ha COCYAbi NOA, AaBNEHUEM, Ha KOPNyca Hacocos, apmaTypy n Tpybonposoabl MITY.

1.1.3. Hopmb! HE pacnpocTpaHATCa Ha cneaylowme anemenTbl MY

»  TEennoBwlAGNAKWME 3NEMEHTLI U COOPKU,

s CTEePXHU CUCTEM yripaBrieHns U 3aLiuThl;

"  3NEeMeHTbl BHYTPUKOPNYCHLIX YCTPOWUCTB PeaKTOPHOU YCTaHOBKM;

= 3NeKTpomexaHuyeckoe obopyaosaHue;

«  ONOPbI U NoaBeCcKN 0DopyROBaHUA U TpybonpoBoA0B;

*  3fieMeHTbl, PacronoXeHHbIe B KOPMyCHbIX dacTax obopynosaHus u TpyOOnpoBoaos C UENbIO
nayveHus nx paborocnocobHoCTH,

s HabueHbIe NPOKNAAKKA U HEMETANNUUECKWE SMEMEHTbl Y3N0B YNNOTHEHUSR.

1.1.4. Hopmbl ycTanasnveaioT obuwme npuHumunest 060CHOBAHKA NPOYHOCTY v TpeboBaHmusa K NPOBEAEHWIo
pac4eToB Ha MPOYHOCTL ¥ K onpeaeneHwo pecypca ofopydosarna u TpybOonposoaos npu NPGEKTUPOBaHNH,
COOPYXEeHWM W  aKcnnyaTauuum cyposbix atomubix (1Y, a Takke K TMNPOBEAEHUD UCTbITAHWW  Ha
BUOPOYCTOMUMBOCTDL, BUOPONPOYHOCTE U LIWKNUYECKYO NPOYHOCTD.

1.1.5. PacueTtst Ha npoudHocTe obopypoBaHns w TpyOONPOBOAOB Ha CTAgvUAX COOPYXeHUs |
3KcnnyaTaunn S0MKHb NPOBOAUTLCH B CNEAYIOWNX CNy4asx.

=  BbilLNO 3@ Npeaenbl 3HAYEHWA, UCNONB30BAHHLIE B pac4eTax Ha CTaaun NpoeKkTuposaHus, XoTs Obl
OAHO K3 3HAUYEHUN MEXaHUHECKUX XaPaKTEPUCTUK MaTepuana;

»  YCTAHOBMEHO WU3MEHEHWE ycnoBui B3anmoaencTsus obopyaosanus, TPybonposoaOB ¥ ONOPHbLIX
KOHCTPYKLMA mexay cobon (3aknuHusaHve, BbiDOp 3a30poB 1 np.);

« oOHapyxeHbl gedexTbl, pasMmepbl KOTOPbIX NPEBLILLAIT AonyckaemMbie PasMepbl, YyCTaHOBMEHHbIe
LEVCTBYIOUIMMW HOPMATUBHLIMA LOKYMEHTaMKU u (MNK) KOHCTPYKTOPCKOW, TEXHONMOMMYECKOn M
3KCNNnyarauvoHHON JoKyMeHTaunen,

" [PeBLICHNO 3HAUEHWEe, 3anoXeHHoe B pacuyeTr npu  NPOSKTUPOBAHUN, YTOHEHNE CTEeHKU
obopyaosanusa unu Tpybonporcaos 3a cHeT obuien nnu MecTHoM KOppo3suik Unm 3po3nu;

*  u3MeHunnucb Bonee 4eM Ha 5% OT 3HaYeHWM, MCNONbL3OBaHHLIX NPU NPOEKTUPOBAHUK, 3HAUEHWA
BENUUNH Harpysok Ha obopyposaHne u Tpybonposoast npn HIO ¥ (Mnu) HHI, nubo XeCTKoCTHbIX
XapaKkTepUCTUK ONOPHbIX KOHCTPYKUNI;

=  NPEBbLICKAD NPOEKTHLIE 3HAYEHKWA hakTnHecKoe KonuyecTso pexxvumos HI, HHI unu ucnoimranunmg;

»  [LOCTUrHYTO (MNK  NpeBbIleHN) npeaenbHO J0nyckaemoe KOHCTPYKTOPCKOM [OKYMEeHTauuen
3HaJYeHWe LUUKNKUYECKOro nospexaeHuss Metanna B Kakon-nubo 30He obopynoBanus wnu
Tpybonposoga.

1.1.6. Meroaukii BeiNONHEHUA pacueToB no 8bifOPY OCHOBHbLIX pa3Mepos, 0DOCHOBAHUA NPOYHOCTU W
pecypca obopynoBaHns u TpyGonpoBOAOB AOMKHLI YCTaHaBnMBaThCs B 0406peHHIX PenepancHon cnyxton no
aTOMHOMY Ha30py AOKYMEHTAX OpraHusayui, 3aHuMalowuxcs npPOeKTUPOBAHWEM © WM3rOTOBRNEHUEM
o6opyaosanna n Tpybonpoeoaos.

1.1.7. HOopMbl He pernaMeHTUPYIOT METOAbl pacyeTra yCcunuu, TEMNEPATYPHbIX NoNen U HanpmKeHHO-
AehOpMUPOBAHHOIO COCTOAHNA. YKas3aHHble MeToAbl AO0MKHbl BbiDUparbCA OpraHuv3aunenr, BbINOMAHAIOLEN
COOTBETCTBYHLNE pacueThl, a UCNonb3yemMble NpU 3TOM NporpaMmmMHbie CPeACTBa AOMKHbI ObiTb aTTECTOBAHD.
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1.2. NMpuNuMnBY, NONOXeHHbe B 0CHOBY Hopm

1.2.1. B HopMmax wucrnonbayloTcsl NPUHLUANBL OLIGHKA NPOYHOCTU no  CneaylowuM  npefenbHbIM

COCTOSHUAM:

a) BA3KOEe UM Xpynkee paspyllenve;

6) nnacruyeckan aecopMayua N BCEMy CEHEHUIO InemMenTa KOHCTPYKUUK,

B) noreps yCTOWYNBOCTH,

r) BO3HWKHOBEHWE W HaKOMIIEHME OCTaTOuHbIX W3MEHEeHWN (POPMbl U pasMepoB, NpPUBOAALMX K
HEBO3MOXHOCTH IKCNNyaTayum InemMeHTa KOHCTPYKUMNU,

n) NOSBNEHUE MaKPOTPEULWH NPY LIKNUYECKOM HarpyXeHuu.

Pacuer nNO yKa3aHHbIM nNpejenbHbiM  COCTOAHUAM  cheayer npoBOAUTb € UCNONLIOBAHNEM
KPaTKOBPEMEHHLIX, @ ANA AeTanei, W3roTOBMEHHbIX M3 TUTAHOBbLIX CNNABOB, — ANUTENbHBLIX XapakTepuCTk
NPOYHOCTK ¥ NNACTUYHOCTK MaTepuanos.

1.2.2. PacueT Ha npouyHocte o0bopynosaHust U TpybonpoBoaoB HeOOXxoauMMO NPOBOANTL B AABa atana —
pacyeT no BLIGOPY OCHOBHbLIX Pa3mMepoB ¥ NOBEPOUHbLIA pacyeT. [pu oueHke NPoYHOCTY KOHCTPYKLUWN Ha CTannax
NPOEKTUPOBAHNA W COOPYXEHWs AOMXMbi MONHOCTLIO YAOBMETBOPATbCA Tpebosanua pacyeta no 8biDOpY
OCHOBKbIX PA3MEPOB ¥ NOBEPOYROro pacuerta. Ha craavy akcnnyarauuy pacyeT no BblIoopy OCHOBHbLIX pa3mMepos
AONYCKaeTCA HE NPOBOAUTD.

1.2.3. Tlpu BbLINOMHEHUM pacyeTa no BbIBOPY OCHOBHLIX pPasMepoB HeoDXOAUMO YuUTLIBATH
aencTeyloulee Ha oGopyaoBanne v TpybonposoAbl AABNEHWE (BHYTPEHHEE U HapYXHOe), 8 [ONONHUTENbHO ANA
6ONToB W WNWIEK — yCcunue 3aTara.

1.2.4. B KadecTBe OCHOBHBIX MeXaHUYeCKMX XapaxkTepuciuk martepuanos, ucnont3yembix Tpu
onpeneneHny 3HauYeHU HOMUHAaNbHBLIX JOMNYCKaeMbIX HANMpAXEHWA, NPUHUMAaKOTCA BPEMEHHOE CONpOoTUBNEHNE
(Nnpeaen NpoYHOCTY NPY PacTsXXEeHUN) U npeaen Teky4ectTu. HOMWHanbHbIe 40NYyCKaeMbie HanprXxeHna cneayey
YCTEHaBNKBATb NO YKA3aHHLIM XaPaKTEPUCTUKAM NyTeM BBEAESHWS COOTBETCTBYIOWMUX KOIPRMULUNEHTOB 3anaca
NPOYHOCTH.

1.2.5. Benuusidbl koahduMeHToB 3anaca NpPodHOCT Ha3HaYaT, UCXOAR U3 MHOroneTHeNn NPaKTUKK
KOHCTPYMPOBAHUSA Y NPOEKTUPOBAHMS C YYETOM OnbiTa aKkcnnyaTauuu oGopyaosanna u Tpybonposoaos.

1.2.6. Mpu BLIBOPE OCHOBHbLIX PAa3MEPOB CNEAYET oUeHnBaTh NPOYHOCTL MO CleAYioWwnuM NpefenbhbiM
COCTOSIHUAM: BA3KOE paspylieHue, OXBAaT nnacrtuueckon aedopmaunen BCEro CEeYeHWA 3nemeHTa, NOTepA
yCTOMYUBOCTY K AOCTUXKEHWE npeaernbHon gedopmauvn,

1.2.7. TosepouHbii pacueT Heobxoaumo nposoautb AnNA obopyaoBanua W TpybonpoBoaos ¢
BbiOpaHHbLIMI OCHOBHbBIMW Pa3MepamMy unu no pakTtniecknm paamepam.

1.2.8. Mpu noBepoyHOM pacHeTe cneayeT yuutbiBaTh BCE AEUCTBYKOLLME Ha KOHCTPYKUWIO Harpya3ku
(BKNOYAA Harpysky OT Tennosbix BO34EUCTBUN) U paccMaTpuBaTb BCe peXiiMbl IKCNyaTauuu.

1.2.9. NoeepouHbin pacyeT sriovaeT B cebs:

a) pacyeT Ha CTaTUHEeCKYH NPOMHOCTb;

0) pacyeT Ha YCTOWYNBOCTD;

B) paCyeT Ha LIMKNNYeCcKyo NPoYHOCTb;

[) pacueT Ha ConpoTUBNEHNEe XPYNKOMY paspyLuerunio,

[} pacyeT Ha yAapoCTOUKOCTD;,

€) pacyeT Ha BUOpPONpPO4HOCTD.

1.2.10. Pac4deT Ha CTatUHECKYID NPOYHOCTE POBOLAT C LEesbio YCTaHOBUTb, YTO NPU BCEX 3HAYERHUAX
Harpy3ok U temnepartyp B pexumax paborbi (1Y, pernameHTupoBaHHbIX NPOEKTOM, HaNpPsKEHNst B 3rIeMeHTe He
NPEeBLILLIZIT A0NYCKAeMbIe 3HAYEeHUs, onpefenexnikble no npeaenbHbiM COCTOAHUAM, YKA3aHHbIM B NOANYHKTAX
a), O) ur) nyskra 1.2.1.

1.2.11. Pac4eT Ha yCTON4MBOCTb 3aKNiOHasTCA B onpejeneHn AonyCKaeMblxX Harpysok, npesbllueHne
KOTOPbLIX Bbi3bIBAET NOTEPK YCTORUNBOCTY INEMEHTOB KOHCTPYKUMA obopyaosanna u Tpydonposoaos.

1.2.12. Pacder Ha uuknnyeckyto NPOYHOCTL BbLINOAHAKT C Uenblo WCKNIOYEHUR BO3HUKHOBEHUA
MaKpPoOTpelWnH B 3NeMeHTax KOHCTPYKuuit obopypoBaHust v TpyDbOMpoBOAOB, HaxoAsiLUXcs noa AencTsuem
UUKNUYECKUX Harpysok. [onyckaembie amMnauTyfbl HanpsxXedun OnpeaenaiT, MCXOOA U3 XapaKTepucTuk
CONPOTUBNEHUA YCTANOCTHOMY pa3pylueHuio, 3aBUCAWMX B oDWeM cnydae OT TemnepaTtypel, BpPeMeHw,
napameTpoB paboueun cpeabl v hnoeHca HEUTPOHOB, C BBeaAeHWEM 3anacoB NPOYHOCTK NO YUCNY LIUKNOB U MO
HanpsxeHuaMm. B peaynbrate pacyeta Ha UMKIMYECKY0 NPOYHOCTL YyCTaHaBNUBAKT ACMyCKaemoe 4Yucno
NOBTOPEHUN IKCNNYaTaUWOHHbBIX PEXUMOB W MMAPABAUYECKUX WUCNbLITaHWA ANK 3a[3aHHLIX BENWYMH Harpysok u
Ha3HAYEHHOro Cpoka Cnyxowi.

1.2.13. PacyeT Ha CONpoTUBMEHWe XPYNKOMY pa3pyluesulo NPOoBOAAT MeTogaMu  MEXaHUKW
paspyweHus. Ha ocHoBauuy 3TOro pacyHeTa NOATBEpXAakT HEBO3IMOXHOCTb PaspylleHusi 3NeMeHTOB npwu
HaNU4un nNOCTYNMPOBaHHOrO fedekra (TpeuinHbl) B TeueHune Ha3HaUYEHHOro Cpoka cnyxbbl U onpenensior
TeMnenaTypHole PEXUMb! FTMAPaBNINUYEeCcKUX UCNBITaHUK B TedeHne HasHavyeHHoro cpoka cnyxobi.

1.2.14. YRapocToukocTe obopyaocBaHa n  TpyOONpOBOAGB OCLEHWUBAIOT NO ABYM APEAENbHLIM
COCTOSHUAM. [lepBoe Xxapakrepulyerca AOCTUXEHMEM B Haubonee HanpsakeHHbiX 0bnacTAxXx KOHCTPYKUWKNA
obopyaosaHvnst u TpybonNpoBOAOB 3a4aHHOA NNacTUYECKon gecopmMmaLium, BTOpoe — AOCTVKEHUEM NTUHENHDBIX NN
YyrOBbIX NepeMeuieHnia, Npu KOTOPbIX BO3MOXHO HapyweHue paboTocrnoCoDHOCTU 3NEMEHTOB.

1.2.15. Pacuet Ha BUOpPONPOYHOCTL RPOBOAAT C UENbIO YMEHbLUEHWA napamMeTpos BUOPaLMOHHOTO
HarpyxeHus Ha obopyposanune U TpybonpoBOAOB NYyTeM OTCTPOMKM 4acTOTbl COOCTBEHHLIX KonebaHuh ot
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BO3MYLLAIOWMX YaCTOT MCTOvHuKa Bubpauuu. [onycTMMOCT BBpaLMOHHBIX Harpy3ok MoxeT ObiTh
NOATBEPXAEHA IKCNIePUMEHTaNbHLIM K (M) pac4eTHLIM NYTEM NPU pacyeTe Ha LMKnM4ecKyio NPOYHOCTE.

1.2.16. TpuBEAEHHbLIE HANPSKEHUSs, COMOCTaBNsEMble ¢ JONyCKaeMbiMW, CNeayeT onpenensib no
Teopu HanmBONbWKMX KacaTenbHbiX HaNPSXEHWH, 3a WUCKNYeHWem pacdeéTa Ha COMpOTMBASHNE XPYNKOMY
Pa3pyLUEHNI0, B XOTOPOM NPUBELEHHbIE HaNpsXeHus yCTaHasnuealoT CoMacHo TeopuiA HaubonbLLNX
HOPMATnbHbIX HANPKEHUN.

1.2.17. PacueT HanpsxeHu 0e3 yyeTta KoHUeHTpauumu cnegyeTt NposoanTs B NPEANOIOXEHWN nuHEenHo-
yNpYyroro noBEAEHUs Martepuana, 3a WCKMoYeHueM 0Co00 OroBOPEHHbIX Cryuaes. [ipn oueHKe NPOYHOCTU 3a
npeaenamu ynpyroctu Haao UCnonb3oeaTth YCNOBHOE yNPYroe HanpsxeHue.

1.2.18. MonyueHxble B peaynbTaTe NOBEPOMHOrO pacuyeTa AaHHbie (HanpsixeHus, KOShhUUUEHTL!
VHTCHCMBHOCTU HaNpPsXEHUN, LUUKIMYECKMe NOBPEXAEHUN MeTanna v ap ) conocTasnalT C COOTBETCTBYIOWNMA
A0NYyCKaeMbiMu 3HaveHUAMM.

1.2.19. B pacuetax no sbibopy OCHOBHbIX pasmMepoB v B NOBEPOHHBIX pacuerax NoBblleHUe NpeAesios
NPOHHOCTW M TEKYUECTH NOA AeHCTBHEM (hNioeHCa HeMTPOHOB CreayeT He yUUTLIBaTb. CHMKEeHne XxapakTepucTuk
NNACTUHMHOCTU M COMPOTUBNEHUS XPYNKOMY paspylweHunio cneayeT NpyuHMaTh BO BHUMaHWE npu NPOoBCAEHWW
COOTBETCTBYIOUNX PACHETOB.

1.2.20. Bo3aMoOXHOEe KOpPO3uOHHOE Bo3aencTsne pabouwx cpeld cneayer yuntblBaTh Kak Npw BLibOpe
OCHOBHbIX Pa3MepoB (NpUdagKa K TONWKHE CTEHKW), TaK U NP NOBEPOYHOM pacHeTe.

1.2.21. [lonyckaercs OOOCHOBLIBATbL NPOYHOCTL  3NEMEHTOB  KOHCTPYKUMW  0DOpyAOBaHUA W
TpyOONPOBOAOB NYTEM 3JKCNEPUMEHTAfbHLIX UCCNEeAOBaHWMKA, MeTOAMKW W NporpamMMbt KOTOPbLIX  ACAXKHbL
ycraHasnueaTtbCs B 0400peHnrbix denepansHon cnyxbon no aToMHOMY HaA30DY AOKYMEHTax opratmnsauuu,
3aHUMAIOLLMXCHA NPOEKTUPOBAHUEM U U3roToBnexnem obopyaosarus v TpydonpoBoRoB.

2. HOMUHAJBHBIE QONMYCKAEMbIE HAMPAXEHWUA

2 1. HOMUHanNEHbIE QONYCKAaEeMbIE HANPSKEHUA NMPU pacyeTHOW TemnepaTtype 7' HeobxoauMo onpeaensTh
NO BPEMERHOMY COMPOTUMBNEHNIO U NPEeLeny TeKy4eCcTu MaTtepuana aneMenTa.
2.2. 3HaueHne HOMUHANLHOIO A0NYCKaeMoro RanpsxkeHus [o] cnepyet NnpHiMaTe PaBHbIM.

"  [ONA 3NeMeHTOB, OTNHWYHbBIX OT DONTOR W LLMNWUIIEK,

l=min{R, /n,: R ,/n,,},

rne R, =206
Mg, =15- nns obopyaosaHms U TPYOONPOBOAOB, HATPYKEHHBIX BHYTPEHHUM LaBnieHneM, a
TaKKe U3rOTOBMNEHHbLIX M3 TUTAHOBLIX CMIABOB U HArpyXeHHbIX BHYTPEHHUM WUITA
HapPYXXHbLIM DasneHueM;
oy =2,0- st obopynosaHus v TPyObONpoBOOOB, HarpyXXEHHbIX HapyXHbiM AaBneHnem

(KPOME N3rOTOBNEHHDbIX U3 TUTEHOBbIX CMI1aBOB),;

= B Hontax unv WnunbKkax oT AaBnNelua 1 yCunui 3aTsara
T
o= RK0,/M 5.

rae Ny, =2,0.

2.3. 3Ha4yeHUA XapakTepucTUK MaTepuarnoB, WUCNONk3yembie nNpu  onpeaerieHin HOMWHaINbHbLIX
[ONYCKAEMbIX Hanps¥eHd, cnegyer NPUHUMATL NO A3HHLIM COOTBETCTBYHOLWMX HOPMATUBHbBIX LOKYMEHTOB,
HaUWoOHAanNbHbIX CTAHAPTOB 1AM No TY Ha COOTBETCTBYIOLUNN COPTaMEHT.

24. [py oTCyTCTBUM B HOPMATUBHOW [JOKYMEHTaUMW XapaKTepucTvk Marepuanos nNpu pacHeTHbIX
TeMneparypax, a TakKe B Cchnyvyae oOnbITHO-NPOMBILLNEHHOMO nNPUMEHEHUR MaTepuanoB HOBbIX MapoK unm
nonyhabpukatos, M3IrOTOBNEHKbIX MO HOBOW TEXHONOTMWM, pacHeTHble 3HaYeHUR HeODXOLUMDBIX XapakTepucTuk
HeoOXoAUMO YCTAHaBNWBaTh HA OCHOBaHMW 3JKCMepuMEeHTanbHbIX uccrnezoBaHu. [lpuHATbIE 3HaAYeHWUS AOTDKHbI
ObITb COrMacoBaHbi C COOTBETCTRYIOLUMIU MaTEpUANoBeAYECKUMY CPranu3aLinsinm,

3. BbIBOP OCHOBHbIX PASMEPOB

3.1. lNpwu BbINONHEHNKW pacyeTa Mno BbiOOPY CCHOBHLIX pa3MepoB pacyeTHbIMKA Harpy3kamy ABNSIOTCH
pacyeTHOe aaBneHne U ycunus sarara dontos wu wnunek. [lpu pacdeTe wWNWnek yana ynnotHeHus cneayer
YYUTbIBaATL AaBNEHWE MOPaBNNYECKNX NCNbITaHUA.

3.2. PacueTHyio TONWMWHY CTEHKU Sp Heobxoaumo onpenensTs 6e3 yuera TonwmuHbl @HTUKOPPO3UOHHOMO
HanNaBJIeHHOTo UMK NNaKKPYIOWero 3alvTHoro cnos.

3.3. CymmapHyio npubasky K pacHeTHON TONWMUHE CTEHKU 3NeMeHTa KOHCTPYKUUKU crneayeT onpeaenaTh Kak
C=C +C,+C,.

3.4. Mpubasky Ci cnepyeT NpyuHUMaTh pasHoOW OTPULATENBHOMY AC0NYCKY Ha TONWMUHY CTEHKW, €€ BENUYKHA
LOMKHa BbITh YCTaHOBNEHA B KOHCTPYKTOPCKOW [OKYMEHTaLMN.
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3.5. Mpubaska C, ABNAETCA TEXHONOMMUECKOWN, NPEAHA3HAYEHHON ANA KOMMEHCALWN BOIMOXHOTO YTOHEHIA
aNEeMeHTa npu u3roTosneHnn, 3Hauedve 3Tow npubaskv cneayeT ycraHasnusarb NPOEKTHOW SKOHCTpYKTOpCKOM)
opraHu3aLyen No CorfacoBaHmIo C NPEANPUATNEM-NITOTOBUTENEM 1 YKadbiBalb B KOHCTPYKTOPCKOU fAOKYMEHTAUMMN.

3.6. MNMpubaska C; yunTbLIBAET KOPPO3UOHHOE BAUAKRUE paboueir cpelabi Ha marepuan 3EMEHTOB
KOHCTPYKUMKM B 3KCMAyaTauMOHHbIX  YCIOBUAX. 3naueHne aton npubaBku NPUBKMMADT N0 A8HHDbIM

COOTBETCTBYIOLIMX HOPMaTUBHbLIX JOKYMEHTOB.
3.7. NpuHnMaeMas HOMUHanNbHAas TONLWKHA CTEHKM S A0MKHE YAORNETBOPATE yCnosuio

S285,+C .
3.8. 3HavyeHue pacHeTHOW TOMWMHL! CTEHKU S, HeobxoauMO onpeaAensTh U3 yCNoBkS HeponyuleHns B

KOHCTPYKUWK NPEAENbHbIX COCTOSHW, YKa3arHbIX B NOANYHKTaxX a) — B) nyHkTa 1.2.1, € y4eToM K03h(PUUMEHTOR
CHVDKEHWUS NPOMHOCTY, BLI3bIBAEMOr0 OTBEPCTURMU Nk CBapHbIMUA COSAVHEHUAMN B 31EMEHTE KOHCTPYKUUH.

3.9. KoathuumeHTsl CHUWKEHNS NPOMHOCTU MO NYHKTY 3.8 cneayeTt onpeaenats CornacHo MONOXEHURAM
COOTBETCTBYIOWUX HOPMATUBHBLIX AOKYMEHTOB,

3.10. PacyeT NoC BbIGOPY OCHOBHbLIX Pa3MepoB [QMyckaeTcs npoBoguTe C  UCMOMNLIOBAHUEM

nporpamMHbIX CPeaCTs.

4. NOBEPOYHbLIN PACYET
4.1. Ooume NnonoxeHuA

4.1.1. TlOBEPONHBLIN pPacuyeT Ha CTagun NPOeKTUPOBaHWUA HeoOXoAUMO NPOBOAWTL NOCNE BLINONHEHWA
pacyeTa no BoiDOPY OCHOBHbLIX pa3mepos.

4.1.2. [ToBEPOUHbLIK pac4eT crnegyert NpoBoanTb!

" [0 HOMWHamNbHbIM Da3Mepam — Ha CTafun NPOEKTUPOBAHUR,

»  no hakTUYECKUM pasMmepamM - Ha CTaAuAX COOPYXEHWA W 3Kcrnyatauwi (npw HEeODXOAUMOCTI

BbLINONHEHWA pacyeToB no nykkTy 1.1.9).

4.1.3. MosepouHbIN pacyeT cneayeT BbiNOMNHATL C yHETOM BCEX pacyeTHbLIX DEXUMOB SKCryaTaunu.

4.1.4. Npw npoBepexnn pacyeTa HeobX0aUMO YUnTbIBATL CEAYIOWUE Harpy3Kku:

*  BHYTPEHHEe ¥ (W) HapYXHOE fAaBneHne,

*  Harpysku ot sarsra bonrTos v wnunex,

s  cobcTBEeHHbLIN BEC U3AENNUA N €70 COREPHUMOTQ;

s NONONHUTESbHLIE HATPY3KK (BEC NPUCOEAMHEHHBIX W3AENUNA, B TOM Yncne uonsatyu Tpybonposoaos,

Harpyskvi, NPUBOAALLME K AEHOPMUPOBAHUIO NPY MITOTOBAEHWN 1 MOHTaXe, 1 T.N.),

= YCUNUA OT PeakuMil 1 NepemMeLLeHuit onop v Tpybonposoaos,

s TemnepaTtypHbie BO3AEUCTBUSA,

«  BuBPALWOHHbLIE Harpy3Ky;

*  ynapHbieé BO3AEACTBWRA, BbLI3bIBAEMbIE CTONKHOBEHMWEM Cyl0B W NPOYUMW  HABUTAUMOHHBLIMU

cuTyaumsimi (nocanxa cyfHa Ha Menb, CTONKHOBEHWE CO cKanamu, ancbepramn v T.m.).

4.1.5. OCHOBHLIMW PACHETHLIMW PEXUMEMU ABNAIOTCA:

= CTaLMOHAPHEINX PEXUM;

" NYCK;

= 3aTAr DOONTOB W WNUREeK;

»  (hyHKUNOHUPOBAHNE CUCTEMbI aBaPUINHOY 3aLLMTHI,

" M3IMEHEeHWe MOLWHOCTKU peaxkTopa,

"=  OCTaHOBKa,

" ruApPaBNNYECKUe UCTbITaHWA;

» cpabartbiBaHus NPefOXPaHUTENBHbLIX KanaHos;

= HapyweHrue HOpManbHOM 3kcnnyatauni,

" DEeXWUM NeEpexofia C ecCTeCTBEHHON Ha NPUHYAUTENBHYIO UMPKYIALMIO.

4.1.6. MNpyu NOBEPOYHOM pacHeTe CneayeT UCNoNb3oBaTh (PUINKO-MEXSHUUECKUE XapaKTepuCTUKK OCHOBHOMO
METanna, YKasaHHbieé B HaLMOHanbHbIX CTaHfapTax, cradgaprax opranusauvi vwnv 8 TY Ha marepuans!
COOTBETCTBYIOLWErO COpTaMeHTa.

4.1.7. (pyu nposefeHny NOBEPOYHOro pacyeTa HannaeneHHbIX WM 1akiipoBaHHbIX CTEHOK HaNpAMeHA 8
CTEHKE ¥ B Hannaseke cneayeT onpesenaTs C YYETOM TemnepartypHbiX HanpsXKeHWH, Bbi3BaHHblX pasHULEen
KO3(PhULMEHTOB NUHERHOIO pacluUpeHs OCHOBHOIrO MeTanna vi HannaBku.

4.1.8. HeobxoavmMocTb ydeTa OCTaTOMHbLIX HANPSKEHWA (CBAPOYHbIX, HAMNMABOYHBLIX, MOHTaXHbLIX W Op.) B
KOHKPETHbLIX pasaenax NOBepPo4HOro pacyeTa yCcTaHaBNUBaeTCA B COOTBETCTBYIOWLMUX HOPMATUBHEIX LOKYMEHTEX.

4.2. Moprok onpeneneHna HanpsAXXeHUU

4.2.1. OQnA paccMaTprBaeMoro anemeHTa KOHCTPyKuuu oDopyaosanust v TpybonpoBoga Ha ocHoBE
aHanusa yCroBWA 3JKCMnyaTauuu, W3rcToBNERUA ©  MOHTaxXa JaonxHa ObiTk YCTaHOBNEHa BO3IMOXKHAS
nocnenoBaTenNbHOCTL YepPeJOBaHUA BO BPEMEHK SKCNNYATALMOHHLIX PEXUMCB paboTel U HarpyXeHua, sknivas
ycrnosus ucnbirasmyn, HO u HHO.

4.2.2. Ha OCHOBaHWUY NPUHATON NOCNELOBATENMbHOCTU PEXVUMOB PpaboTbi U HarpyXeHusa pacuyeramn B
YNPYrod foCTaHoBKE CrNeayeT OonpeaensTs 3HAUEeHMA [NaBHbiX Hanpsxennt Be3 yuyeTa KoHuerTpauuun U
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TEeMNepaTypHLIX BO3QENCTBWA. [ns HavyansHOro W KOHEYHOr0 MOMEHTOB BPEMEHY 3HAUEHUA MasHbIX
HanDHEHW [OMKHB! ObiTh paBHbl HYNID.

4.2.3. COrnacHo NPUHATOR MOCNEQOBATENLHOCTN PEXMMOB paboTel WM HarpyXxehus, Chneiyer
onpeaenuTb HaMNpsXEHHOe COCTCAHWE 3NEeMeHTa C y4yeToM TemnepaTtypHbIX Boa,u.eﬁc:mnuﬁ M KOHLIEHTPaUMK
HaNPSKEHWIA U NOCTPONTL TPaVKKM U3MEHEHNS NPUBEIEHHDIX YCINIOBHLIX YNRYTUX HANPAKEHUN BO BPEMEHN.

4.2.4. TpeboBanWA K NOCTPOEHWKD BbILLIEYKA3aHHbIX FPaPuKoB, WCMOMbL30BAHUIO TEOPETUYECKUX W
3hheKTUBHBIX  KO3(PUUMEHTOB KOHUEHTPAUMM HanpsXxeHun, a Takke K hbOPMUPOBAHKIO  KATEropun
NPUBEAEHHBIX HANPSKEHUN ANS NPOBEPKU PA3NNUYHbLIX KPUTEPUEB NPOYHOCTU W BLIAGNEHVIO LKKIIOB M3MEHEHUA
YCNOBHbLIX YNPYMMX MPMBEAEHHbIX HanpsXeHun yCTaHaBnuMealT B onobpenHeix PegepancHoi cnyxbou no
aTOMHOMY HaA30py AOCKYMEHTax Opranvsauun, 3aHMMalowuxcs npoekTuposanvem W UIrOTOBNEHWEM

obopyaoBaHus y TpyoOnpoBOROS.

4.3. PacueT Ha CTaTUYECKYIO NMPOYHOCTL

4.3.1. Mpwn pacyeTe Ha CTAaTUHECKYKO NPOYHOCTE HEOOXOAVMMO YHUTLIBaTL PACHETHLIE HAarpy3ki, ykadaHHbie B
nyHkTe 4.1.4, kpome BUGPALMOHHBLIX W yAApHbIX Harpy3oK, W BCe IJKCNMyaTaunOHHLIE PEXUMb!, NPUBEAEHHBIC B
nyHKTe 4.1.5.

4.32. Ycnosus oBecneuervs CTaTUMecKol NPOMHOCTU ACIKHLI OfpaHu4uBaTh YPOBEHb HanprXeuwn,
BbI3biBAIOLWAX:

" BRA3KOE WUNW Xpynkoe paspyuleHue,

= BO3IHUKHOBEHME NNaCTUYECKOro TeYEHUA NO BCEMY Ce4eHNIO 3neMeHra KOHCTPYKUNK,

n CMSTWE MNOBEPXHOCTU IANEeMeHTa KOHCTPYKLUNIA,

s Cpes;

*  pUIMeHerune popmsl.

4.3.3. YCroBusi NPOMHOCTM YCTAHABNUBAIOT OrPaHUNEHVEM YPOBHA COOTBETCTBYIOLMX KaTeropuu

. . pT pT
HaNPSYKEHMIA OTHOCUTENBHO 3navennid R, , R o, nin [o].

4.3.4. CyMMapHblil YpOBEH: HaMpsUKeHUN, BXOAALMX B rpynny KaTeropun HanpsKeHWW, Bbi3biBaOLLMX
BO3HVKHOBEHME OOHOPOJHON NNacTUHeckon AedopMaumu B ceueHWM SNEeMEHTa KOHCTPYKUMKM Nof AeucTsveMm
MEXaHUHECKUX Harpy3ok, AcmkeH ObiTe He bonee:

»  [o] npn H3;

» 1,2 {o] npu HRHG.

4.3.5. CymmapHbiii YpOBEHb HanpsiieHwi, BXOAAWMX B rpynry KaTeropu HanpsXXeHWW, Bbi3biBAIOWMX
BO3HVKHOBEHWE NNACTUHMECKOrO WapHUpa B CEYEHUM 3NEeMEHTa KOHCTPyKuuu (kpome OOnToB v winunek) noa
OENCTBUEM MEXaHMYECKUX Harpy3ok, aonxeH bbiTh He Donee:

= 1,3 [o] npu HS,

= 1,6 [o] npy HHO.

4.3.6. KORKpeTHbIe 3aBUCUMOCTU, UCNOMNb3yembie AMs NPOBEPKN CTAaTUHECKOW NMPOYHOCTM PasiinuHbIX
rpynil Kateropun HanpsykeHu, YCTaHasNMBaKTCA B COOTBETCTRYIOWMX HOPMAaTUBHbLIX 10KyMEHTaXx.

4.4. PacyeT Ha YyCTONMYNUBOCTL

4.4.1. Pacver Ha yCTOMMUBOCTb BLINONHAT NPUMEHUTETIbHO K CTaTUYECKOMY HarpyXeHuic SNemeHToB
KOHCTPYKUMA obopyaoeanus u  Tpybonposoaos. llpy yaapHOM HarpyXeHvun CnefyeT pPyKoBCLCTBOBATLCH
TpeboBanmnamu pasaena 4.7.

4.4.2. MpoBepKy Ha YCTOMYUBOCTL CNefyeTr BbINOMHATbL AJ1si 3NeMEeHTeB cocyaoB (obevaek, BbiNyKiibiX
OHWUL) NPU COBMECTHOM WNK PasfenvHOM [EUCTBMM HBPYXKHOrO [AasneHwnsd, MNpesbiliatoulero BHyTpeHHee, W
COXUMAKOUIUX YCUTUW.

4.4.3. Tlo ycnoBusM NpoYHOCTU cnepyert onpenenaTbh AonyckaeMbie 3HaYeHUs HapPYyXXHOTO fasneHns v
CHUMAIOLLUX YCUNURN,

4.4.4. MeTogukn pacyeTa v ycnoBusi NPOMHOCTY YyCTaHaBNuBalT B COOTBETCTBYIOUMX HOPMaATUBHBIX
NOKYMeHTaXx.

4.5. Pac4yer Ha UMKITUYECKYO NPOYHOCTDL

4.5.1. OnpegencHue AHONYCKAEMOro uYucna UKNOB MO 3aiaHHbIM aMNNUTYAaM HanpsXeHUn wunu
AONYCKaeMblX aMnNnTy Hanpsxenun ana 3aZjaHHoro yicna UWKNos cnegyeT NpoBOAUTD !

1) N0 pacHEeTHbIM KPUBLIM YCTanoCTu, XapakTepusyiolinMm B npeaenax vx nNpyuMeHeHus 3aBUCUMMOCTb
MEXAY AONYCKaeMbiMU aMNNUTY4aMK YCNOBHDBIX YNPYIUX HANPaxeHan u 4onyckaeMbiMin YUCnamMm UnKNos;

2) NO ypaBHEHWAM, CBA3LIBAOWUM AONYyCKaeMble aMNATYAL! YCMOBHLIX YAPYIUX HanpAXeHudn W
AONyCKaeMble Yyucna Unkios.

4.5.2. B pacdyete HeoDXOAUMO YunTbiBark BRMKHWE Ha LUWUKNUYECKYID NPOYHOCTb XapakKTepucCTuk
MaTepuana (BiNioYasn cBapHble COeANHEHUsT), aCUMMETPUN LUKKNa YCNOBHLIX YNPYTUX NpHUBEAEHHB!IX HanpaxeHni
(B TOM uUCne BbLI3BAHHON [AENCTBMEM OCTATOHHLIX HaNpsikeHuin), TemnepaTtypbt, (PNOEHCa HEUTPOHOSB,
BO348UCT8UA TENNIOHOCUTENS.

{Ipn pacdeTe agetanen u3 TUTaHOBLIX CMNABOB cCneayeT NpuHUMaTL BO BHUMaHwe BnusiHune apdekTos
NON3Yy4ecTy.
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4.5.3. YCNoBue NPOYHOCTU NPU HaANW4UKM PasfiAYHbIX LMKNUUYECKWX Harpy3oK QONKHO ONpeACNATbCA
HaKoNeHuem yCcranocTHOro NOBPEXAEeHUA BNNOTb A0 AONYCKAEMOro 3Ha4€HUA.

454. B Tex cny4asx, KOr4a HU3KOYACTOTHbIE UWUKNUYECKNE HanpAXeHus, Bbi3biBAEMbIC NYCKOM,
OCTaHOBOM, W3MEHEHWEM MOLHOCTH, (DYHKUMOHUPOBAHWEM aBapuiHOW 3allUTbi Unu ApyruMu  peéxuMami,
COMPOBOXARAOTCA HANOKEHVNEM BbICOKOHACTOTHLIX HANPAXEHWUA, HANPUMED, BbIIBAHHDIX subpauuen, nynscayuen
TeMneparyp nNpu nNepeMelinBaHun nNOTOKOB TennoHoCUtTena C pasnNuuHoOW TemnepaTypoW, pacyer Ha
LUMKIMYECKYI0 MPOYHOCTD CrielyeT NpoBOAUTL C yH€TOM MHOro4acTOTHOIO XapakTeépa HArpyXeHus.

4.5.5. [lonyckaeTca OLEHWBaTb LIMKNWYECKYID MPOYHOCTL Ha OCHOBE KPUBLIX YCTanoctu, fofyHeHHbIX
3KCNEPUMEHTANbHBIM NyTEM 4N PacCMaTpuBaeMblX YCNOBUA HArpyXeHUs U COCTORHUA MeTanna KOHCTPYKUWK,
MNK MO Pe3ynbTaTam UCNbITaRWA HAaTypPHbBIX SNEMEHTOB Uk UX MOAENeN, CNPOEKTUPOBAHHBIX U N3TOTOBNEHHBIX B
cooTBeTCTBUY C TpebOoBaHUAMU, NPEeABLABNAEMbIMUA K LUTATHLIM KOHCTRYKUWAM.

4.5.6. MeToauku pacuyeTa UMKNWYECKOW MNPOYHOCTH, a8 TaKkke pacyeTHO-IKCNEepUMEHTANLHOTO
ONpEeAEneHUn KPUBbLIX YCTANOCTW, AOMKHbI YCTaHaBMMBATLCA B OACOPEHHbIX depnepanbHon cnyxbon no
aTOMHOMY HAJ30py [AOKYMEHTax OpraHu3auui, 3aHuMaKOLLMXCA NPOEKTUPOB2HWEM 4 UIrOTOBREHWUEM
obopyposarua n Tpydbonpcoeoaos.

4.6. PacueT Ha CONpOTUBieHNE XPYNKOMY paspyweHuio

4.6.1. PacueTt Ha CONpoTUBNEHWE XPYNKOMY paspylueruio cneayeTt NpoBOAUTL ANK BCEX PEXUMOB HO,
HH3 1 ruapaenu4eckux NCnbITasui,

4.6.2. AHanv3y nognexar 30Hbl, 8 KOTOPbIX MOXHO OXuAars Hanbonsuwive 3HavyeHus kK03 PUUMEHTOB
MHTEHCUBHOCTN Hanpsxerut K; ANA pacueTHoro Aewpekra, unun Havmetbline 3Ha4YeHUA BA3KOCTU pa3pyllieHWA
K-, unu Haumedbluee oTHoWweRue K,/ K.

4.6.3. Mpu pacuete 3NEMEHTOB, U3rOTOBAEHHDLIX U3 TUTAHOBLIX CNNaBOB, CneldyeT y4uThiBaTb BA3KWWA

XapakTep wxX paspylweHus, a B Ka4yecTBE XapaKTepucTUK NPOYHOCTU WCNONbL30BaTb RL} M BENUUMRY

KPUTUYECKOrO PackpbiTUA TPeLLuHbl crnasa.
4.6.4. BolBop pacueTHoro gedpexra, pacHeTHbIX XapaKTEPUCTUK BA3KOCTH paspylerns, KpUTUHECKONW
TeMNepaTypbl XPYnkoCTW, 3HAYEHNA BENWUMH OCTATOMHBIX HANPAXEHWA U Nocnepylowuik aHanus npo4HOCTw
cneayeT MpOBOAUTL COMMacHO noNoXewusiM ojobpeHHbIXx degepansHon cnyxbon no atoMHOMY Haa3opy
NOKYMEHTOB Opranusauvii, 3aHUMaloWMXCA NPOEKTUPOBaHWEM WU U3roTOBNEHWeM  obopyaosaHua
TpybonpoBoaos.
4.6.5. PacueTr Ha conpotTuenerne Xpynkomy paspylieHuio AonyCcKaeTCca KHe NpoBOAUTL ANA 3NEMEHTOB
KOHCTPYKUMIA, He nogeepracumuxca obnyyeHnio (Mnu noasepraloimxcs o0bnyJYeHunio npu Temnepartypax 523 ~
623 K ao dgnoeHca He Gonee 10°% H/m® npu aHeprum HenTpoHos > 0,5 M3B), B cneayiowmx cny4asx:
1)  MaTepuanbi 3NEMEHTOB KOHCTPYKUMIA (BXNKOHAsA CBApHbIE COEANHEHWUs) UMEeIOT npeaes TeKy4ecTu
npu TemnepaTtype 293 K meHee 300 Mlla, a TonuwmHa cTeHKun 3neMeHTa KOHCTPYKUuY cocTaBnaeT
He Donee 25 mm;

2) marepuaribl 311IEMEHTOE KOHCTPYKUWI (BKNOYaR cBapHbLIe COEAMHEHUN) MEKT Npeaen TeKkyyecTu
npu Temnepartype 293 K mexnee 600 Mla, a TonuwuHa CTeHKi anemeHTa KOHCTPyKUumM cocTaBnser
He bonee 16 mMm;

3)  TOMUMHA CTEHKK paccMaTpUBaEMOro anemMeHTa KOHCTPYKLUKY ya0BNETBOPAET YCNOBWIO.

(ki)
S <1,6-10° K;,‘C MM
LRpO,Z

- T
npw KT~ B MMa. '\/;d A J‘l’ﬂoﬁ2 8 MMa (3HaveHnss obeunx xapakrTepucTuk cnegyeT npusuMaTb NPU HaumeHbluen

TeMneparype 3KCnayavaLuy U COCTOSIHUK, COOTBETCTBYOLEM KOHLLY 3KCnnyaraiuu).

4.7. PacuyeTt Ha yQapoCTOUKOCTh

4.7.1. B oCHOBy pacuvetra Ha y[apoCTOWKOCTh NOMNoXKeHo TpedoBaHue HAONEeXHOW asKchnyarauuu
obopynosanusa u TpyGonposoaos MY B yCnosBusxX BO3AEUCTBMA YaapHbIX HErpy3oK, yKka3daHHbiX B nykkre 4.1.4.
KOHKpeTHbie NapameTpbl yAapHbiX HaArpy3ok onpeaensorca npoektom MIMY u (Mnn) TexHU4Yeckum 3afaHvuem Ha
BbINONHEHUE PacYeTa Ha NPOYHOCTb.

4.7.2. NposepKy yAapoCTORKOCTU cneayeT BobiNONHATL NO SONYCKAEMbIM HANPSKEHNAM W J0NYCKAEMbIM
nepemMeLeHnRM.

4.7.3. ['lpyn onpegeneHny AONYCKaeMbiX HanpsaXXesuu cnegyert yunTbiBaTb:

*  BAWSHUE Ha QUHAMWUYECKUH Npeaen TEKY4YeCTU ckopocTy aedopmalium vl pacueTHOU TeMnepartypsi,

=  AONYCTMMOCTb OrparuueHHON nnacTudeckon pedopMauyvi B Hanbonee HarpyXeHHbiX y4acTkax
3NeMeHTa NPy KPaTKOBPEMEHHOM BHELLHEM BO3AEUCTBUU!

a2 NOBbLILLEHHYID CKIIOHHOCTb MaTEpUanos K XPYNKOMY paspyLueHUIO
4.7.4. lonyckaemoe nepeMmeuieHme cnegyert yctaHasnusatk U3 yCNOBNW HEBO3MOXHOCTU CoyAapeRnn

paccuutbiBaemoro obopynopadna U TpybONpoBOAOB C COCEAHUMMU URK C KOPNYCHbIMU KOHCTPYKUUAMK, NN
HEeA0NYyCTUMbIX NOBPEXASHUN,

4.7.5. PacveTt cneayeT npoBoanTb ANA pexuMos H3.
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476. B pacyeTe HanpsbkeHus OT 3KCNNyaTauMOHHLIX Harpy3ok cneayer CyMMiposaib ¢
AMHaMWYECKUMIK TOMBKO TOTAA, KOrAa OHK NPEBLILIAIT NOCNEAHNE 6onee 4em Ha 10% (B NPOTUBHOM CIlyHae OHW
MOTYT HE Y4YUTbIBATLCA).

4.7.7. Onpepenexve AONYCKAeMbIX HAMPSKEHWUNA, NepemMeiLeHu v nocneayowmin adann3 npoYHoCTH
o6opyaosaHus ¥ TpyBonpoBoAOB CreayeT NPOBOANTL COrNAcHo COOTBETCTBYIOWNM HOPMATUBHbLIM AOKYMEHTAM.

4.8. PacueT Ha BUOPONPOUHOCTL

4.8.1. Ouenxky subBponpouHoctn obopyaosanma u TpybonposoACB cCneayeT npou3soAuTe ANA
BUBPALMOHHBIX HATPY30K, Bbi3BaHHbLIX BpalieHweM rpebHOro Bana CyAHa, a Takke Apyrux MCTOHHMKOS
BbIHYXXIEHHbIX KonebaHun, eCii OHU UMEKOTCH.

4.8.2. OcHoBHble TpebosaHms BUOPONPOYHOCTU AOMKHLI OobecneuusaTth OTCYTCTBME pe3oHAaHCa C
subpaunoHHbIMX  HAarpyskamu, AelCTaylolMn Ha odopynosaHve ¥ TpyGonposoabl B Auana3oHe 4acror,
COOTBETCTBYIOUIEM YKa3aHHOMY B NpOEKTe.

4.8.3. B cnyvasx, koraa He ygaertca obecneunTb OTCYTCTBME pe3oHaHCa, A0MYCKAeTCA HE BobiNOIHATL
TpeboBanus nNyHkTa 4.8.2 nput ycnoBun 0bA3aTensHOro NOATBEPNKAEHUA BUOPONPOYHOCTU IKCNEPMEHTAlbHbBIM
WAV pacqeTHLIM MyTeMm, a Takke No pesynbTatam adanusa subpauwn, 3aperucTpupoBakHbIX B MNpouecce
nyckoHanapouHelx paboT u (unu) Ha akcnAyaTupyemMon yCTaHOBKe.

4.8.4. Pacuer subponpouHoctu ofopynosanus # vpybonposonos cnefyetr NpOBOAWUTL NO METOAMKAM,
NpVBeaeHHbIM B COOTBETCTBYIOLNX HOPMATMUBHbBIX AOKYMEHTAaX.

4.8.5. OBwme TpeboBaHUs K SKCNepuMeHTarnsHoOn oleHke BUOpPOnpoYHOCTY NpMBEAEHLI B pasgene 5.

4.8.6. PacyeTHylo oueHKy BMOpPONPOMHOCTU PEKOMEHAYETCHA BbINONHATL C yYE€TOM TpeboBaHun NyHKra
454,

5. 3KCNEPUMEHTANBHAS OLIEHKA BUBPOYCTOUYUBOCTHU
N BUBPONPOYHOCTH

5.1. VcnbiTauus no OOHapyXeHuK pe3oHaHCoB crnejyer npoBOAWTL B yKas3aHHbix B nynkre 4.8.3
cnyyasx C Uenbld BbisBNeHns COOCTBEHHLIX YacToT KonebdbaHu obopynosaHmns w  Tpybonposoaos B
YyCTAHOBNEHHOM NPOEKTOM U (MNK) TEXHUYECKMM 3a4aHMEM HA BbinofiHeHWe pacyera Ha NpPOYHOCTb AuanaloHe
YacToT.

5.2. WcnbiTaHus Ha subpoycToiumMBoCTe HeobXoAWMO npoBOAUTL ANA NPOBEpPKM CMOCOBHOCTH
oBOpyaoBaHUA M TPYGONPOBOAOB BLINOMHATL CBOU (DYHKUMK U COXpaHATbL NapameTpbl BO BPEMR BO3AENCTBURA
suOpaumu B npefenax, ykaszaHHbiX NMPOeKToM u (UNK) TSXHUYECKUM 3ajaHvemM Ha BbINONHeHue pacyera Ha
NPOYHOCTb.

5.3. WcnbitaHMAa Ha BUOpPONPOYMHOCTL NPOBOAAT ANA NpoBepku crnocobHOCTU 00opynoBaHUA W
TpySonpoBonos NPOTUBOCTORTL paspyllalniiemy AencTBUio Bubpauuy, BoINONHATL CBOW DYHKUMN U COXPaHATD
napaMeTpbi Nocne Bo3AencTenA BUbpaumm B npeaenax, ykasaHHbliX NpoeKToM.

5.4. MeToauky ucnsiTaHui no nyHktam 5.1 — 5.3, ekmovas TpeboBaHUs K NOAroTOBKE 0DOPYAOBAHUSA K

MCMBLITAHUAM, NOPAAKY NPOBEAEHUA UCMBITAHUA U CLUEHKU UX Pe3ynbTaToB, YCTaHaBNUBAKT B COOTBETCTBYIOLWNX
HOPMAaTUBHbLIX AOKYMEHTaX.

6. UCMbITAHUA MOJENbHbLIX OBPA3LIOB 1 ANEMEHTOB
HATYPHbBIX KOHCTPYKUUN HA UMKITUYECKYHO NPOYHOCTDb

6.1. YcraHasnuBaemble 8 WCNbLITAHUKRX XAPaKTEPUCTUKA  UMKNMYECKOW NPOMHOCTM  chnegyer
MCNONBL30BATH:
= ana  ODOCHOBAHWA  LUKNUYECKOW nNPOYHOCTU SNEMEHTOB  KOHCTPYKUuW oDopyRoBaHuna W
TpybonposofoB € onpepeneHneMm Koa@puumeHToB 3anaca no aMmnnuTygam YCrnoBHbIX yRpyrnx
HANPSHKEHWUK 1 110 YUCNY LMKNOB,;
=  AnA onpeaeneHns apPeKTBHbLIX KOIPEMPUUNERTOB KOHUEHTPaunn NP LIMKNNYECKNX Harpy3skax.
6.2. TpeboBaHMA K KOHCTPYXuUuW, Marepuanam, TeXHOMNOrvn WU3roTOBNEHWUSA, KOHTPONO MOENnbHbIX
obpasLoB U IIEMEHTOB HaTYPHLIX KOHCTDYKUWUA ANA UCMBITaHWKU, @ Taxke K yCnoBuam, Nopsaky nposegeHus

MCMbITAHUA ¥ K MeToaukam onpegenchnsl 3PDEKTUBHLIX KOIGDMUUMEHTOB KOHUEHTpauWyu HanpsikeHuw
yCTaHaBNMBAaIOT B COOTBETCTBYIOWINX HOPMATUBHBIX JOKYMEHRTAX.
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