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MNpepgncnoBne

1 PABPABOTAH AkunoHepHbIM o6ecTtBoM «OppeHa fleHnHa Hay4uHo-nccnenoBaTtenbCKUin U KOHCTPYK-
TOPCKWIA MHCTUTYT 3HeprotexHukn mmeHn H.A. Jonnexansa» (AO «HUKUIDT»)

2 BHECEH TexHun4yeckum KOmMuUTETOM Mo cTaHgaptusaumm TK 322 «ATOMHasA TexHuKa»

3 YTBEPX/AEH W BBEJEH B JEWCTBWE Mpukazom ®efepasbHOro areHTcTBa No TEXHUYECKOMY pe-
ryMpoBaHunio 1 MeTposiornn ot 27 aekabpsa 2022 r. Ne 1647-cT

4 BBEJEH BIEPBbIE

5 depepanbHOe areHTCTBO MO TEXHUYECKOMY PErysiMpoBaHni0 U METPOJIOTUN HE HECET OTBETCTBEHHOCTU
3a NaTEHTHYK YMWCTOTY HacCTOsWero ctaHgaprta. MNaTeHToo6nafaTeNlb MOXET 3asBUTb O CBOMX MpaBax U Ha-
npasuTb B ®PegepasibHOEe areHTCTBO MO TEXHUYECKOMY PEerysimpoBaHUi0 U MEeTPOJSIOTMM aprymeHTMpoBaHHOe
npeasioXeHne 0 BHECEHWUU B HACTOAWMWIA cTaHAApT NONpaBkM ANS YKasaHUsA MHOpMauuM 0 HalM4MM B CTaH-
fapTe 06bEKTOB NaTEHTHOrO NpaBa W naTeHToo6nagaTtene

MpaBuna NnpUMeHeHNA HaCTOALLEro cTaHjapTa YCTaHOB/EeHbl B CTaTbe 26 ®PefepasibHOro 3akoHa
0T 29 umioHA 2015 r. Ne 162-d3 «O cTaHgapTulaumm B Poccuitckon depgepauuun». VMIHpopmaums 06 ns-
MEHEeHMAX K HacToaWeMy cTaHgapTy nybnvkyeTca B eXerogHom (Mo cOCTOSHUI0 Ha 1saHBapsa Tekylero
roga) MHQOpMaUMOHHOM yKasaTene «HauuoHasibHble CTaHA4apThi», a ohuymanbHbli TEKCT U3MEeHEeHWUN
N NonpaBoK — B eXeMeCAYHOM MH(OPMAaLMOHHOM yKasaTene «HauuoHanbHble cTaHfapThl». B cnyyae
nepecMoTpa (3aMeHbl) UM OTMeEHbl HACTOSALWLEro cTaHjgapTa CooOTBeTCTBYLWee yBegomneHne byaeT
ony6/IMKOBaHO B GAMKailieM BbINyCKe €XEeMeCAYHOro MHGOPMaLNOHHOIo ykasaTens «HauuoHasbHble
cTaHgapThbi». CooTBeTCTBYWLWAas UHpopMmauns, ysejoMneHne U TeKCTbl pasMeLllainTCca Takke B UH-
hopMaUnOHHON cucTeMe 06Lero nofb3oBaHnsa — Ha odpmumManbHOM cainTe ®defepasbHOro areHTCcTBa No
TEeXHNYECKOMY perympoBaHunio 1 MeTposiorum B ceTu NMHTepHeT (Www.rst.gov.ru)

© OdgopmneHne. drey «MHCTUTYT cTaHgapTMsayum», 2023

HacToawwnii ctaHAapT He MOXET ObiTb MOJSIHOCTHID WU YACTUYHO BOCTPOU3BELEH, TUPAXMPOBAH W pac-
NpocTpaHeH B kayecTBe oULMaNbHOrO M3faHus 6e3 paspeleHuns defepanbHOro areHTCTBa No TeXHWYECKo-
My PerysimpoBaHuio 1 MeTposiorim
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HALUWOHANbHbBIN CTAHAOAPT POCCUWMCKOW SEALEPALUMN

TPYBHbIE N KABEJIbHBIE MPOXOAKN ATOMHbIX CTAHLI,I/II7I
PacueT Ha MPOYHOCTb Ha CTaAUWN MPOEKTUPOBAHUS

Tube and cable penetrant of nuclear plants. Strength verification analysis at the design stage

Jata BBegeHna — 2023—02—01

1 O6nacTtb NpUMeHeHns

1.1 HacTtoAwwni cTaHgapT ycTaHaBnnBaeT TpeboBaHUSA K pacyeTy Ha NMPOYHOCTb Ha CTaAuW MPOEKTUPO-
BaHWS TPYGHbIX U KabenbHbIX MPOXOAOK aTOMHbIX CTaHuuii, paboTalLlux npu TemnepaTtypax, He Bbi3biBalo-
WMX NonA3yyecTb, M nognajawwmx nog geiictene egepanbHbiX HOPM W NpaBua B 06/1aCTM UCNO/b30BAHUA
aToOMHOI aHeprun [1].

1.2 HacTosiwmnii ctaHgapT MOXET 6biTb MPUMEHEH MPU MPOBEAEHUM PACYETOB HA NPOYHOCTb Herepme-
TUYHBIX MPOXOAOK aTOMHbIX CTaHLUIA.

1.3 HacToswuii cTaHaapT He pernameHTUpyeT MeToAbl, NPUMeHsieMble A/ onpefefieHns pacyeTHbIX
Harpy3ok, BHYTPEHHUX YCUNWIA, NnepeMeLleHunii, HanpshxeHuii U gecopMannii Npoxoaok.

2 HopmaTuBHbIe CCbIIKU

B HacToswem cTaHAapTe MCNo/b30BaHbl HOPMATMBHbLIE CCbINIKM Ha cneaywuine cTaHgapThbl:

FOCT P 59115.1 O60CHOBaHMWE NPOYHOCTM 06OpyAOBaHUA M TPYOONPOBOAOB aTOMHbIX SHEPreTUYecKnx
yCTaHOBOK. TepMUHbI 1 onpeaeneHns

FOCT P 59115.2 O6ocHOBaHMe MNpoYHOCTM 06opyaoBaHWSA M TPybONpoOBOAOB aTOMHbLIX 3HepretTudye-
CKMX YCTAHOBOK. Moaynb ynpyroctu, TemnepatypHblii KO3 PULNEHT TMHENHOIO paclinpeHuns, KoauumeHT
[yaccoHa, moaynb casura

FOCT P 59115.3 O60CcHOBaHue NPOYHOCTM 060pyAOBaHWUS 1 TPy6GONPOBOAOB aTOMHbIX 3HEPreTuyYecKnx
ycTaHoBOK. KpaTKoBpeMeHHble MexaHn4Yeckne CBONCTBA KOHCTPYKLMOHHbIX MaTepuanos

FOCT P 59115.5 O60CHOBaHME MPOYHOCTM 060OpyAOBaHUA N TPyO6ONPOBOAOB aTOMHbIX SHEPreTuyYeckmnx
YCTaHOBOK. PacueTHble XapaKTepPUCTUKN LUKANYECKON M 4NANTENbHON LUKINYECKOW NPOYHOCTU KOHCTPYKLMOH-
HbIX MaTepnanos

FOCT P 59115.8 O60CHOBaHME MPOYHOCTM 060pyAOBaHUA U TPyO6ONPOBOAOB aTOMHbIX 3HEPreTuyYeckmx
yCcTaHOBOK. PacueT no BbI6OPY OCHOBHbIX pa3MepoB

FOCT P 59115.9—2021 O60CcHOBaHMe MPOYHOCTM 060pPyAOBaHUS N TPYOONPOBOAOB aTOMHbIX 3HEPreTuH-
YeCKMX YCTaHOBOK. [MOBEpOYHbI/i pacyeT Ha NPOYHOCTb

MprumedyaHne — lpyu NOMb30BaHWMM HACTOSILLMM CTaHAAPTOM Liesiecoo6pa3Ho NpoBepUTh AeliCTBUE CCbIoY-
HbIX CTaHAAPTOB B MH(POPMALIMOHHOW CUCTEME OBLLETO MOJSIb30BAHUS — Ha OPMLMAIbHOM caiiTe defepasibHOrO areHT-
CTBA MO TEXHUYECKOMY PEry/iMpoBaHuio 1 METPO/IOMMU B CETU VIHTEPHET Win Mo eXerogHoMy UH(DOPMAaLMOHHOMY ykasa-
Teno «HauyoHasbHble CTaH4APTb», KOTOPbIA OMy6/IMKOBAH MO COCTOSIHMIO Ha 1 sitHBapsi TEKyLLero roga, 1 rno Bbimyckam
€XEeMecsHHOTo MHGOPMALMOHHOTO yKasaTess «HauyoHa/lbHble CTaHAapTbl» 3a TEKYLWIA rod, EC/im 3aMeHeH CCbINOYHbIi
CTaHAapT, Ha KOTOpbI/i AaHa HeAaTMpOBaHHAs CCblKa, TO PEKOMEHAYETCS WUCMOMb30BaTb AEMCTBYIOLLYHO BEPCUIO 3TOMO
CTaHfapTa C y4eTOM BCEX BHECEHHbIX B [JaHHYH BEpCUIO M3MeHeHuid. Ecnn 3amMeHeH CCbIIOYHbIA CTaH4apT, Ha KoTo-
pblii fjaHa faTypoBaHHasi CCbika, TO PEKOMEHAYETCS MCMOo/b30BaTh BEPCUI0 3TOr0 CTaHAAPTA C YKa3aHHbIM BblIlLe rooM
yTBEPXAEHUS (MPUHATKS). ECnM nocne yTBEPXAEHNs HACTOSLLEro CTaHaapTa B CCbUTOUHbIN CTaHAAPT, Ha KOTOpbIA AaHa

M3gaHne opuuynanbHoe
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[laTUpoBaHHas CCbIfka, BHECEHO M3MEeHeHMWe, 3aTparuBaioLLee MNosiokeHe, Ha KOTOpPoe [laHa CCbika, TO 3TO MOJIOXKeHne
pekomeHayeTcs NPUMEHsATb 6e3 yueTa JaHHOrO M3MeHEHUs!. ECnM CCbINOYHbIA CTaHaapT OTMEHeH 6e3 3ameHbl, TO NoMo-
XEHVe, B KOTOPOM fAaHa CCbl/ika Ha HEro, PeKOMEHAYEeTCs NPUMEHSITb B YacTW, He 3aTparmBaioLLeli 3Ty CCbIKy.

3 TepMuHBbI, onpeaesieHsl, CoKpalleHus 1 0603HaYeHus

3.1 TepMUHbI 1 onpeaeneHus

B HacTosAwem cTtaHgapTe npumeHeHbl TepMuHbl no FTOCT P 59115.1, a Takxe crefylouime TePMUHbI C
COOTBETCTBYKOLMMU ONpeaeNeHNsIMu:
3.11

npoxogka (repmeTuyHas): O/eMeHT TepMeTUUYHOro orpaxaeHus, obecneumBalwlWKnii nepeceveHune
CTPOUTENbHbIX KOHCTPYKLMIA, Orpaxpatlmnx 30Hy fnokanusauuy aBapum (C COXpaHeHWEM FepMeTUYHOCTH
repMeTMUHOro orpaxgeHus), Tpybonposogamu, BO34YyXOBOAAMU, 3/IEKTPUYECKMMU KabGensiMu, KaHanamm
NOHN3aLNOHHbIX KaMep U T.A.

[[1], npnnoxeHne Ne 2]

3.1.2 kabenbHasa npoxogka (repmetTnyHas): Mpoxofka, obecneynBalllas nNepeceyeHne anekTpuye-
CKUMU Kabensamu CcTPOUTesIbHbIX KOHCTPYKLMWIA.

3.1.3 TpybHas npoxogka (repmeTmnyHas): MNpoxoaka, obecneynsatouas nepecevyeHne Tpybonposoga-
MW CTPOUTEJIbHBIX KOHCTPYKLMIA.

3.1.4 NoBepoOYHbIl pacyeT (Ha MPOYHOCTbL): PacuyeT Ha NPOYHOCTb, MPOBOAWMMBIA NpuU paspabdoTke
(popaboTke) npoekTa M (UNKU) U3rOTOBNEHUN U IKCNyaTauum obbekTa € Lenbio NPOBEPKU BbINOJIHEHUA YCNO-
BMIA €ro NPoOYHOCTN A1 BblOpaHHbIX pasmMepoB M MaTepuasioB C y4eTOM 3afaHHbiX PEXWMOB 3KcnyaTauuu,
pecypca, cpoka CNnyX6bl U KOHCTPYKTMBHbIX 0CO6EHHOCTEN 0b6bekTa.

3.1.5 cpegHAaAa Temnepatypa no ceyeHuto: TemnepaTtypa CTEHKM MPOXOAKM B paccMaTpuBaeMoM pe-
XUMe ee HarpyXeHus, paBHass MakCMMasibHOMY cpefHeapuMeTMyecKoMy 3Ha4YeHU0 TeMnepaTtyp Ha ee Ha-
PY>XXHO N BHyTPEHHel MOBEPXHOCTSAX B O4HOM CeyYeHuwu.

3.1.6 ynpyronsiactTu4eckuini pacyeT: PacueT no onpefeneHnio HanpsHkKeHHo-4edOopMUPOBAHHOIO CO-
CTOSAHUA NPOXOAKW B NPeAnoNoXeHNM ynpyronaacTuyeckoro nosBefeHns martepuana, U3 KOTOpOro oHa WK3ro-
TOBJIEHA.

3.1.7 akcesieporpamma: 3aBUCHMOCTb YCKOPEHUS KofiebaHnii 0T BpeMEHU.

3.1.8 MakKcuMa/ibHOe pacyeTHOe 3eMNeTpsiCeHne: 3emneTpsaceHne MakCMMasibHON WHTEHCUMBHOCTU
Ha njolwajgke aTOMHOWN CTaHUuWW C MOBTOPSIEMOCTbI0 0AMH pa3 B 10 000 nerT.

3.1.9 NpoekTHOe 3eM/eTpACeHue: 3eM/IeTPACEHME MakKCMMasibHON WHTEHCMBHOCTM Ha njouajke
aTOMHOI CTaHUMKU C MOBTOPSAEMOCTbIO OAMH pa3 B 1000 nert.

3.1.10 BMOGPONPOYHOCTb: CNOCOGHOCTL MPOXOLOK COXPaHATb MPOYHOCTb BO BPEMs U Mocne BO3fei-
CTBMS BuGpauuu.

3.2 CokpaleHus

B HacToAWweM cTaHAapTe NPUMEHEeHbl cneaylouine cokpalleHns:
AC — aTomHasa cTaHuus,

O — repmeTnyHoe orpaxgaeHue;

NN — nuHnA npusepeHus;

MK3 — mMeTof KOHEeYHbIX 3/1EMEHTOB;

MP3 — MakcnmanbHOe pacyeTHOe 3eMJ/IeTPACEeHUe;

HAOC — HanpsixeHHO-AedopMUPOBaAHHOE COCTOSIHUE;
HHY3 — HapylweHne HopManbHbIX YCNOBUIA aKcnayaTaumnu;
HY3 — HopmasibHble yCnoBuA 3Kcnayarauuu,

M3 — npoekTHOEe 3emneTpsaAceHune;

CIM — ceyeHune npusefeHus;

YN — ycnoBus uUcnblTaHWii;

YMA — yc/ioBus NPOEKTHON aBapuu.

3.3 O603Ha4yeHuns

B HacTosAwem cTaHgapTe NpUMEHeHbl cnegywuwune 0603HavYeHns:
a — HaKoNJ/IeHHOe yCTa/IOCTHOE noBpexaeHne;
C — CyMMapHas np|/|6aBKa K TONNWNHE CTEHKU, MM,
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Dm— cpegHuii gnameTp UMANHAPUYECKOM YacTu KOMMNOHEHTa, MM;

Da— HapyXHblii gnameTp UUANHAPUYECKON YacTU KOMMNOHEHTa, MM;

ET— moaynb ynpyroctu npu Temnepartype I, MMa;

HT — BbicoTa BbINYKI0OM YacTn AHULWA A0 CPEAVHHON MOBEPXHOCTU, MM;

Kef— adphekTnBHbIN KO3 PULMNEHT KOHLEHTPALUMN YCAOBHbIX YNIPYITMX HanpsXeHui;

Kc — TeopeTuyecknin kKoauunueHT KOHLEHTpauuu HanpsxeHun (ganee — KOI(PAPULMEHT KOHLLEH-
Tpauuu);

L — pacueTHas gnvHa 060104k, MM;

Lkr— kpuTnuyeckasa gnvHa, mMw;

[N] — ponyckaemoe 4YnCno LUMKNOB Harpy>XeHus KOMMOHEHTa B 3KCnyaTauuu;

n02— koahuymneHT 3anaca NPOYHOCTM NO Npepeny TekyyecTtu,

NT— KO3(hdMUMEHT 3anaca NPOYHOCTN MO BPEMEHHOMY CONPOTUBNIEHWUIO;

NN — ko3achMUMeHT 3anaca NPOYHOCTM MO YUCAY LMUKIOB MPU pacyeTax Ha LUUKINYECKYH MPOYHOCTb;

na— koaduumneHT 3anaca NPOYHOCTM MO YC/IOBHOMY MECTHOMY NMPUBEAEHHOMY HaMNps)XeHUo npu pac-
yeTax Ha LMKNUYECKYI MPOYHOCTb;

pa— HapyxHoe gaBneHue, Mlla;

pkr— kpuTnueckoe gasnevue, MMa;

[pa] — monyckaemoe HapyxHoe gaBneHue, MMa;

R — MuHMManbHOe 3HaYeHue BPeMEeHHOro conpoTueeHUsa npu Temnepatype T, MMa;
Rp02 — MuHMManbHOe 3HayeHue yC/IOBHOTO npegesia Tekyyectn npu Temnepartype I, MMa;

RZ\ — npepen BbIHOC/MBOCTU MPU CUMMETPUYHOM LIMK/E OCEBOr0 pacTsXeHus-cxaTus npu temnepa-
Type T, MMa;

Rpe — npegen nponopunoHanbHOCTM npu Temnepatype T, MMa;

S — HOMWHa/IbHasA TO/LMHA CTEHKU KOMMOHEHTA, MM;

T— Temnepatypa, K (°C);

(7) — cpegHsaa Temnepatypa no cevenuto, K (°C);

t— Bpewmsa, y;

ZT— OoTHOCUTE/NIbHOE CYXEeHue NonepeyHoro cevyeHms obpasua nocne paspbiBa nNpu temnepatype I, %;

a — KO3 (PUUMNEHT SIMHEINHOTO TemnepaTypHoOro pacwmpenus, K-1;

e — pedopmaums;

a — HanpsxeHue, MMa;

an— obwue n3rmbHble HanpshxeHus, MMa;

ac— HanpsxeHue cxartua, MlMa;

CT— obwue membpaHHble HanpsxeHusa, MMMa;

GbL — MecTHble M3IMGHbIe HanpsxeHus, MMa;

amL — MecCTHble MembpaHHble HanpsxeHus, MMa;

gt— obwue TemnepaTtypHble HanpsxeHus, MMa;

g Tl — MecTHble TemnepaTypHble HanpsXxeHus, MMa;

Gkr— kpuTnueckoe HanpsixeHue cxartus, MMa;

(o™ — rpynna npuBeAeHHbIX HanpshXeHuii B npoxogkax, MMa;

(0)2— rpynna npuBeAeHHbIX HaNpsXXeHWi B Nnpoxogkax, MMa;

(g)3w— rpynna npuBeAeHHbIX HanpsHXeHnn B 6ontax u wnuabkax, MMa;

{g)4w— rpynna npuBefeHHbIX HanpsxeHuin B 6ontax u wnunbkax, MMa;

(a), (Q)jj, (G)ik, (Gjk — npuBepeHHble HanpsxeHns 6e3 yyeTa KoHUeHTpauuu, MMa;

(o)Tax — MakcumasnbHoe npusefeHHoe HanpsxeHve, MMa;

(g)r — pasmax npuBeAeHHbIX HanpsaXeHWi B npoxoakax, MMMa;

(aaF) — amnnuTyga ycnoBHbIX YNPYrMX NPUBELEHHbIX HAMPSXEHWA C YH4ETOM KOHLEHTpauuum Hanpsxe-
Huin, MMa;

(oaF)w — amnauTyga MecTHOro YC/IOBHOTO yMnpyroro npvMBefeHHOr0 HanpseHusa B 60nTe (Wnuabke),
paccuMTaHHasi C y4eTOM KOHLEHTpauum HanpskeHuih B pesbbe, MMa;

G, G, Gk— HanpshkeHne Ha rnaBHbIX naowagkax /,y, K, MMa;

(Op),;. (cP)K (gf) — MecCTHble YC/NOBHble ynpyrne npuBefeHHble HanpsHXXeHus, paccuynuTaHHble C
y4yeToM KOHUeHTpauuu HanpshxeHuit, MMa;

(of )wax — mMakcumanbHOe yc/i0BHOE ynpyroe npuBefeHHOEe Hanps)XeHue pacyeTHoOro uukna, Mla;

(aF)max — makcumasnbHOe YyC/NOBHOE ynpyroe npuBefeHHoe HanpsbkeHune, MMa;
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(al)ij, (ab)jk, (aL)jk, (aL) — mecTHble MpUBEAEHHbIE HAMPSHXXEHUS, paccyMTaHHble C y4eToM TeopeTuye-
CKOro KoathuymnmeHTa KoHUeHTpaumum HanpshxeHnii, MMa;

(0s)i — rpynna npuBeAEHHbIX 06WNX MEMOPAHHbIX HANPSXEHUA C yUETOM CENCMUYECKNX BO3AENCTBUIA,
MMa;

(0s)2 — rpynna NpuBeAEHHbIX MEMOPaHHbIX U 06LWMX U3TMOHBIX HANPSXEHUA C yYeTOM CEencMUYEeCcKnx
Bo3aeicTBuii, MMa;

{Gs)mw— chynna npuBefeHHbIX HANPSHXKEHNIA pacTsHKeHUA B 601Tax U WNUAbKax, Bbi3blIBAEMbIX MEXaHM-
YEeCKMMMW Harpyskamu n ceincmmyeckmumu Bosgeinctemsamm, MMa;

(gs)Aw— rpynna npuBeAeHHbIX HaNPsHKeHUn B 60ATax W WNWbKax, Bbi3blIBAEMbIX MEXaHUYECKAMUN Ha-
rpyskamu, TemnepaTtypHbIMK 1 celicMnuyeckumu Bosgelicteuamun, MMa;

(0S)s — HanpsbkeHns CMATUSI C y4eTOM ceicMmuyecknx Bosgelictemin, MMa;

[o] — HOMMHanbHOE gonyckaemoe HanpshxeHue, MMa;

[o]w— HOMUWHanbHOe gonyckaemoe HanpsixeHue s 60NToB u wnuaek, MMa;

[0]c— HOMMHanbHOEe gonyckaemoe HanpsXeHWe KOPNyCcOB CTPAXOBOUYHbIX M 3alUTHbLIX 060n104ek, MMa;

[oc] — monyckaemoe HanpshxeHue cxaTtus, MMa;

T — KacaTes/lbHble HanpsXeHus cpe3a B KOMMNOHeHTax, MMa;

Xp — HanpsixeHus cpesa pesbbbl, MIMa;

(ts)s— KacaTesibHble HanpsHKeHWsi cpesa C y4eToM celicMuyecknx sosgeiicteuii, MMa;

g5 — KO3 PULUNEHT CHUXEHNA LUMKINYECKON MPOYHOCTM CBAPHOTO COEAMHEHUS.

4 O6uwme NosoXeHna

4.1 Ha pucyHke 4.1 npepcrtaB/fieHa NpuUHUMNUasibHasas cxema npoxoAKu. PacyeT Ha MPOYHOCTb Kopnyca
npoxoaku (nosmumsa 1 Ha pucyHke 4.1) n 3awnTHOM Tpybbl Npoxoakn (Mo3uuus 2 Ha pucyHke 4.1) NnpoBoAAT B
COOTBETCTBUMN C MOJIOKEHNAMU HACTOSALErO cTaHgapTa.

4.2 PacyeT Ha NpOYHOCTb Tpy6bl, TpaHcnopTupylouwel cpedy (noswvums 3 Ha pucyHke 4.1), npoBogAT
cornacHo NOCT P 59115.9.

4.3 PacueTbl Ha NPOYHOCTb 06ANLOBKM, 3aKkNafHbIX geTaneii n 4pyrux KOMNOHEHTOB, OTHOCAWMXCA K O
(no3unumu 4, 5 Ha pucyHke 4.1), NPOBOAAT COrNacHoO AOKYMeHTam, yctaHasnsarwwmum TpeboBaHna K pacyetam
Ha NPOYHOCTb CTPOUTENbHBIX KOHCTPYKLMIA.

4.4 PacyeTHble OLEHKN MPOYHOCTU, BbINOJSIHAEMbIE MPU pacyeTe MPOXOAO0K Ha CTafguu NPOeKTUpPOBaHUA,
NpoBOAAT NO cnefylwmnmMm npeaesbHbiM COCTOAHUAM:

- KpaTKOBpEMEHHOEe paspylleHue;

- BO3HMKHOBEHME naacTuyeckoi gedpopmanmn no BCen naowagn Kakoro-nm6o n3 BO3MOXHbIX CEYEHUN
MW TONIBKO NO YacTu NAOWaAn CeYeHus, HO Mo BCel TOJWMHE CTEHKM;

- BO3HUKHOBEHWE TPeLH Npu LUKINYECKOM HarpyXeHuu;

- NoTeps yCTONYNBOCTM;

-0OCTUXEHME NpefeNibHbIX U3MEHEHN opmMbl 1 (MK) pasmepos, ¥ (M1K) 3HAYEHUS HAKONEHHON nna-
cThyeckoi gedopmauymnm.

4.5 PacyeT Ha NPOYHOCTb MPOXOAO0K COCTOUT U3 NOBEPOYHOTO pacyeTa W pacyeTa no BbI6OPY OCHOBHbIX
pasmepoB npoxogku no FOCT P 59115.8. NoBepoYHbIl/i pacyeT NpOX0A0K COCTOUT U3 CNEAYHLMX pacyeToB:

- pacyeT Ha CTaTU4YeCcKyl MPOYHOCTb;

- pacyeT Ha yCTOWYUBOCTb;

- pacyeT Ha UMKINYECKY NPOYHOCTb;

- pacyeT Ha nporpeccupyllee n3meHeHme OpMbl U pa3mepos;

- pacyeT Ha BHellHWe JMHaMW4YecKne BO3LelCTBUS;

- pacyeT Ha BMOPOMNPOYHOCTD.

4.6 Mpu npoBefeHNN pacyeTa Ha MPOYHOCTb Ha CTaAUU NPOEKTUPOBAHUA criegyeT Ucnosib3oBaTb HOMU-
Ha/NbHble 3HAYeHUs pa3MepoB W TOMLWMH CTEHOK KOMMNOHEHTOB MPOXOAKW, KPOME pacyeTa Ha yCTOMYMBOCTb,
KOTOPbIA NPOBOAAT NO MUHUMASIbHBIM pasmepam, onpegeniieMbiM C Y4eTOM [ONYCKOB U BO3MOXHbIX YTOHe-
HWIA 3a CPOK CNYX6bl NPOXOLKMN.

4.7 Tpu pacyeTe yuynTbIBAOT BCe Harpysku (Bk/IoYas Bbli3BaHHble TEMMEPATYPHbIMU M pagualMOHHbIMK
BO34ENCTBMAMU, NPU UX HANUYMK) N pacCMaTpMBalOT BCE PEXUMbI dKCMayaTauum n UCnNbITaHU, pernaMmeHTu-
poBaHHble npoekTom AC.

4



FOCT P 70418—2022

7 — kopnyc npoxogkul);, 2 — 3awuTHas Tpyba npoxoaku; 3 — Tpyba, TpaHcnopTupylouwasa cpegy; 4 — obnuyoska O; 5 — 3aknagHole
petanu IO (aHkepa, WNaHroyTbl U T.4.)

PucyHok 4.1 — lMpuHumMnuasnbHasa cxema npoxoaku (repmetnyHas yacte AC — cnesa)

4.8 PacyeT Ha cTaTM4YeCcKylo NPOYHOCTb NPOBOAAT ANA OnpefesieHUs HanpsXXeHuid nNpyu BCeX 3HaYEeHUsX
Harpy3oK u TemnepaTtyp BO BCEX PaCUYeTHbIX pexumax M conocTaBMeHUA MOMYYEHHbIX 3HAYeHWi € gonyckae-
MbIMW, OnpefesieHHbIMW MO MpefesibHbIM COCTOSAHUAM, KPaTKOBPEMEHHOE paspylleHune n niactuyeckas fe-
dopmauunsa no BCEMY CEYEHUIO NMPOXOAKH.

4.9 PacueT Ha yCTONUYMBOCTb 3akiyaeTcs B onpefesieHnn AoNnyckaeMblX Harpy3ok Wan fonyckaemol
ONVUTENBbHOCTU 3KCnyaTauuu, npesbllleHNe KOTOPbIX Bbl3biBAET BO3MOXHOCTb MOTEPU YCTOWUYMBOCTU (BK/IO-
Yyas Bbl3BaHHbIE BHELWHVWMU UHAMWYECKUMU, TEMNEPaTYPHbIMU 1N pagnaloHHbIMU BO3AENCTBUAMU, NPU UX
Hanuumun).

4.10 PacyeT Ha LMKINYECKY0 NPOYHOCTb BbINOSIHAETCA Ha OCHOBE aHa/niun3a obwux U MecTHbIX Hanps-
XEHWUWA C Lenbio UCKNYEeHNA NOABNEHUA TPELWMH MPU Harpy>XeHun npoxofku LUKINYECKM U3MEHSLWUMnCS
Harpyskamy n TemnepaTypHbiMU BO3AeACTBMAMU. [pn OLEHKe LMKINYeCKOW NPOYHOCTU 3a npegenamu ynpy-
rocTM MCNOJIb3YHT YCNI0OBHOE ynpyroe HanpshkeHne. 3TO HanpshkeHwe [O0/HKHO ObliTb paBHO NPOW3BefEHWUI0
ynpyronaactuyeckoin gedpopmanum B paccMaTpuBaeMoi TOYke Ha MOAY/b YNpyrocTu.

Jonyckaemble amnanuTyAbl HanpsH>XeHUin onpeaensoT UCXOAA U3 XapakTepUCTMK LUKINYECKON NPOYHO-
CTW C BBEEHMEM 3anacoB MPOYHOCTU MO YUCAY LUKMIOB U NO HaNPAXKEHUAM.

B pe3ynbTate pacuyeTa Ha LMKIMYECKYH NPOYHOCTb ONpeaensioT AonyCKaeMoe YMC/0 NOBTOPEHMUI 3KC-
nnyaTaunoHHbIX PEXUMOB ANA 3afaHHbIX MOBTOPHbLIX 3KCMAyaTaUNOHHbIX TEMIOBbIX U MEeXaHWYEeCKUX Harpy-
30K WK fonycKaeMble TEN/I0Bble Y MEXaHWYECKMe Harpyskn AnA 3afaHHOro ymucna NoBTOPEHUi aKcnayaTaum-
OHHbIX PEXUMOB 1 CPOKa CNY>XX6bl MPOXOAKU.

4.11 PacuyeT Ha nporpeccupytouee nsMmeHeHue popmbl 1 pasmepoB NpoBoAAT Ha ocHOoBe aHanusa HAC
C LUeNbio UCKTYEHNA HEeAONYCTUMbIX N3MEHEeHUI DOPMbl U pasMepoB ee KOMMNOHEHTOB.

1) Kopnyc npoxoAku nokasaH YC/I0BHO, OH MOXET COAEpXaTb Pa3/iNuHbIE 3/IEMEHTbI, TaKMe Kak: KOMMEHCaTopbl,
CUNbCHOHBI, CIEPUYECKINE U KOHMYECKME MEPEXOLbl, diaHLpl 1 T.4,



FOCT P 70418—2022

MpepenbHble JonyckaemMbie M3MEHEHUSA (hopMbl 1 pa3MepoB KOMMOHEHTOB NPOX0A0K B pe3ysibTaTe npo-
yecca HakonjeHMss HeobpaTMMbIX MaacTUYeckux gedopmMaunii yctaHaBNMBAKTCS NPOEKTHON (KOHCTPYKTOp-
CKOI1) opraHusaumein B KaX4oM 4aCTHOM c/nyyae C yY4eTOM Ha3HauyeHus 1 ycrioBuii paboTbl NPOXOAKN.

4.12 PacuyeT Ha BHelWHWE AMHAMWYECKMEe BO3AENCTBMSA BK/KOYAET pacuyeT Ha celicMuyeckue BoO3aeit-
CTBMS, a TaKKe pacyeTbl Ha BO3AeCTBME BO3AYLIHON yAapHOI BOMHbLI M HA NafeHne neTasnibHOro annapara Ha
cTpouTenbHble KOHCTpyKuun AC.

4.13 Llenbio pacuyeTa Ha BUOPONPOYHOCTb ABNAETCA YMEHbLUIEHWE BUOPALMOHHOIO BO34ENCTBMSA Ha NpPo-
XOAKN NYTEM OTCTPOWMKM UX YACTOT COBCTBEHHbIX KO/lebaHmWii OT BO3MYLLaKLWMX YaCcTOT UCTOYHNKOB BUbpayuu,
a Takke oLeHKa AOoMNYyCTUMOCTU BUOPALMOHHBIX Harpy3okK.

4.14 TpuBefAeHHbIE HANPSXXEHUS, CONOCTaBNSAEMbIE C AOMNYCKAEMbIMN 3HAYEHVAMU, ONPEAENAT N0 TEOPUM
HanbOMbLIMX KacaTefbHbIX HanpsHXKeHnn Tpecka Wan, B OTOBOPEHHbIX B HACTOSILLLEM CTaHAapTe c/ydasix, aHepre-
TU4eckoi Teopmum Museca. PacueT HanpshkeHuii 6e3 yyeTa KOHLEeHTpaLuMM NpoBOAAT B NPeAnosIOKEHUN NINHERHO-
yNpyroro noBefAeHns Martepuasna, 3a UCK/IloYeHMEeM 0CO60 OrOBOPEHHbIX B HACTOSILLEM CTaHAapTe C/lyvyaes.

4.15 OuUEeHKM NPOYHOCTU BbIMOJIHAKTCA MyTEM COMOCTAB/IEHUS MOJTYYEHHbIX B pe3y/nbTarte NoBEPOYHOro
pacyeTa BeNUYUH (HanpsXXeHWs, ynucna LWKI0B, BPEMS HarpyXeHus, Harpysku, gedopmauuy nnan nepeme-
LLEHMNS) C COOTBETCTBYKOLWMMUN AONYCKAEMbIMW 3HAYEHUAMU, 3aBUCALLMMU OT pexuma paboTbl U KaTteropuu
LEeCTBYHOLWUX HANPSXEHNIA.

4.16 CHMXeHMe XapaKTepuUCTUK NPOYHOCTM NOJ BO3LENCTBMEM 3KCNyaTaluMOHHbIX (PakTOPOB AO/MKHO Y4u-
TbiBaTbCS B pacyeTe B cOOTBeTCTBUN C 4.20 Uam 6biTb 060CHOBAHO B MPOEKTHOMN (KOHCTPYKTOPCKON) AOKYMEHTaLMWN.

4.17 VI3MEeHEeHME XapaKTepUCTUK NIACTUYHOCTU W COMPOTUBJIEHUS YCTa/IOCTHOMY pa3pyLleHU0 BCneg-
CTBME BAUAHMUA 3IKCMAyaTaUNOHHbIX YC/I0BUIA, B TOM Ynucne o6ayvyeHns, yuuTbiBalOT Npu NpoBefeHumn cooTBeT-
CTBYHLLUX pacyeToB C UCNO/b30BAHMEM 3TUX XapaKTepucTuk.

4.18 Bce pacueTbl MPOBOAST C y4€TOM BCEX pPaCHETHbIX HArpy3ok v BO34eACTBUiA, B TOM 4YuCNE:

- BHYTPEHHETO AaB/IeHUS, HArpy30oK OT NPUCOeAUHEHHbIX TPy60oNpOBOAOB;

- Harpysok ot 3aTara 601TOB U WNWNEK;

- BECOBbIX Harpy3ok (CO6CTBEHHOro Beca MPOXO4KU U ee COAEPXMMOro, Beca NpUCOELVHEHHbIX M3ge-
nuii, Tennonsonaynmn);

- TeMnepaTypHbIX BO34ENCTBUNA;

- BHELWHNX AMHAMMWYECKNX HArpy3oK, BK/loYas Harpy3kum OT CEACMUYECKUX U AUHAMUYECKMX BO3AENCTBUIA TeX-
HOFeHHOro NPOMNCXOXAEHMSA (C yYeTOM CMELLEHNSI CTPOUTE/TbHBIX KOHCTPYKUMIA, B KOTOPbIX 3aKpenjeHa npoxoaka);
a Takxe BCeX pacyeTHbIX PeXUMOB Harpy>XeHus NpoxofoK. B oaunH pacyeTHbIli peXxuM MOXET 6biTb BKIOUYEHA
rpynna pexumMmoB, €CNn BHELLIHWE Harpy3ku v TemnepaTypbl 3TUX PEXUMOB He OT/MyarTca 60on1ee yem Ha 5 %
OT MPUHATBIX pacyeTHbIX 3HAYEHU (3HavyeHue Temnepartypsl — B °C).

4.19 OCHOBHbIMY pacyeTHbIMU pexuMamu ANs NpPoxXonoK ABAAKTCA:

- pexum 3artdara wnuaek n 60nToB.;

- PEXUM NyCKa;

- CTalNOHapHbI pexuM;

- MEepexXoHbIN pexnm;

- PEXUM OCTaHOB3;

- YCNIOBUSA UCNbITAHWIA;

- HapylleHne HOpMasibHbIX YCNI0BUIA aKcnayaTauuu;

- YCNOBUSA NPOEKTHO aBapuu.

KaTteropuu pacueTtHbix pexumos HY3, HHY3 n YMA ansa npoxofoK AO/MKHbI 6bITh onpefeneHbl Ha OCHO-
BE aHa/im3a Mx ycrioBuii paboTbl NpU HOPManbHOW 3KcnayaTauuu, Npu HapyLweHUuMn HOpMasabHOW 3KcnayaTa-
uuKn 1 Npu NpPoekTHoW aBapum AC.

4.20 Mpu noBepoyHOM pacyeTe cnefyeTt UCNOMb30BaTb 3HAYEHUSA PU3NYECKNX U MEXAHUYECKUX Xapak-
TEPUCTUK KOHCTPYKLUMOHHbIX MaTepuanoB corsiacHo Tpeb6osaHnam MOCT P 59115.2 n FOCT P 59115.3.

4.21 MNpu nNpoBefeHUN pacyeTa BCe HaNpsHKeHWs B KOMMNOHEHTax MPOXO4OK pa3fensiT Ha KaTeropuu.
Hanps)xeHns, OTHOCALWMECH K pa3/IMYHbIM KaTeropmsam, 06beNHAKT B rpynnbl KaTeropuii Hanps>xeHunm, KoTo-
pble CONOCTaBAAT C AOMNYCKAEMbIMUN HANPSHKEHUSAMMN.

5 HommnHanbHbIe gonyckaemMble HarnpskeHus

5.1 HoMuHanbHble AOMYCKAeMble HanpshKeHus AasS NPOXOA0K crnedyeT onpeAensiTb N0 MexaHUYyeckum
XapakTepucTMKam KOHCTPYKLWOHHbIX MaTepuasnoB npu Temnepatype (7).

5.2 HoMUHanbHble Aonyckaemble HanpskeHus onpeaensitoTcs No 3HAYeHUsIM KpaTKOBPEMEHHbIX Mexa-
HWYECKMUX XapaKTepPUCTUK KOHCTPYKLMOHHbIX MaTepnanos.

6
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5.3 HomMuHanbHOe gonyckaemoe Hanps)XeHwe A/15 KOMMOHEHTOB MNPOXOAOK, 3a UCKIYeHnem 60/TOoB,
WNuIeK, a Takke yacTtel 3aluTHbIX TPy6 NPoOXofoK, Haxogsuwmxcs BHe O, onpefensatoT no opmyne

RO R)
0,2

[a] = min (5.1)
roe J02= 1,5, nT=2,6.
5.4 HomwuHanbHOe gonyckaemoe HanpsixeHue Ans 604TOB U WNuUAekK onpefensatT no gopmyne
r(t
n SO)Z
- (5.2)
no2
roe n02 = 2.
5.5 HoMunHanbHOe gonyckaemoe HanpshkeHue A1 YacTel 3alUTHbIX TPYH MPOXOA0K, HaxoAsaWwmMxcs 3a

npegenamm 060/04kn FO uam Mexay 3awmTHeIMKU 060/104KaMu ans FO, BbINOMHEHHbIX B BUAE ABOMHbLIX 3a-
WMTHLIX 060/104ek, onpesensT no popmyne

Hc =mi 5.3
C = min 02 (5.3)

roe n02=1,07, nT=1,85.

6 TlMopspok onpefeneHnst HanpshkeHn 1 gedopmauuni
6.1 NMpuBeaeHHbIE HaNPSXXEHUSA

6.1.1 lMpuBeaeHHOE HanpshXeHne Mo TEOPUM MaKCMMasibHbIX KacaTeflbHbIX HanpshKeHWn Tpecka onpe-
AensawT no dhopmyne
(a) =01- 03, (6.1)

roe al — anrebpanyeckun Hanbonbliee rnaBHoe HanpsxeHune, Mla;
03 — anrebpanyecks HauMmeHbllee rnaBHoe HanpsxeHue, MMa.
6.1.2 TlpuBegeHHOe HanpshkeHne Mo 3HepreTMyeckon Teopun Museca onpegenstoT no popmyne

(6.2)

roe Ox, Cy, Gz, Oyy, Gyf>azXx — KOMMNOHEHTHLI TeH30pa HanpsxeHuii {0}, MMa,

unn no copmyne

n = \I(°1 - 02)2+(g2- g3)2+(g3- glyY (6.3)
rge c.,, c2,a3— rnaBHble HanpshkeHuda, MMa.

6.2 JlInHeapu3sauumsa HanpsH>KeHUn

6.2.1 O6uMe NONOXKEHUS NNHEeapU3aLm HanpsKeHun

6.2.1.1 NInHeapmsauunto pacnpegeneHna HanpsHKeHunin NpoBOAAT A1 BblAENEHNA COCTaBNALWMX KaTe-
ropuii HanNpsXXeHUin n3 HanpsXXeHHOro cocTosaHMA obuwero Buga. JinHeapmsaums MOXeET BbINOMHATLCA Kak no
BCEMY CEYEHUI0 KOMMOHEeHTa NPOXOAKW, TaK W Mo TOJMLWWUHe CTeHKu (T.e. BAONb NWHWUK). Hanpumep, ANA Bbl-
AeneHna obwmnx N3rmbHbIX HanpsXXeHuii B Tpy6e BbIMOMHAKT IMHeapu3annio No BCEMy CEYEHUI0, a 4n1s onpe-
[eNeHNss MeCTHbIX MeMOPaHHbIX U MECTHbIX U3TMOHbIX HANPSXeHWI cnefyet BbIMOMHATL SIMHeapu3aumno no
TONWMHE cTeHkn. CedyeHue, MO KOTOPOMY MNPOBOAAT /iMHeapusauuto, Hasbieaetcs CIl. JInHWA, NO KOTOPOWA
nNpoBOAAT NMHeapusaunio, Hasbisaetcs M.

CIN cnepyeT NpoBOAUTL Yepes3 30HY KOMNOHEHTA NPOXOAKWU, rAe OXuAaeTcsa nepBoe NosiBfieHMe nnacTtu-
yeckux gedopmauunii. CeyeHne cnefyeT NPoOBOANTL NEPNEHANKYNAPHO CPEANHHON NOBEPXHOCTN NPOXOLOK.

NN cnepyeT NpoBOANTL Yepe3 CTeHKY KOMNOHeHTa NPOX0oAKW, NepneHAnKyISIPHO ee BHYTPeHHel, BHel-
Heli unu cpefMHHO nosepxHocTu. Mpumepsbl Bbibopa JIN npuBeaeHbl Ha pucyHke 6.1.
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CeueHne npusefeHns

PucyHok 6.1 — Mpumep Bbibopa CIM 1 N

6.2.1.2 Mpn ncnonb3oBaHUN 6aNOUYHbIX UM 060/I0HEUYHBbIX PaCUYETHbLIX CXEM C JIMHEWHbLIM pacnpegerne-
HMEM Hanps)KeHWi No CeYEeHUlo nHeapusaLmnio He NPOBOAAT.

6.2.1.3 HanpshkeHHOe cocTosiHUe B Kaxaoi Touke CI u JIM xapakTepusyeTcs TEH30POM HanpsXeHui
{o}. Lenbio npouenypbl NMHeapusaunun SBASETCA HaXOXAEHUE NIMHENHOro pacrnpefeneHns HanpsXeHuin no
CMn wnu NN, cTaTnyeckn 3KBMBaJ/IEHTHOrO pacnpejeneHuto, noayyeHHomy npu pacdete HAC B npoxonke,
T. €. UIMEOLWEero Takon Xe rnaBHbIli BEKTOP CUMbl U TNaBHbIA MOMEHT.

Mo KOMNOHEHTaM /IMHeapu30BaHHbIX HaMPsHKEeHWiA B COOTBETCTBMM C TpeboBaHuaMU nogpasgena 6.1
onpenensiioT NpMBeAeHHble HanpshXeHus kaTeropuii 0T, oL (Mem6paHHble) 1 ab, abL (3rn6Hble). Ans onpe-
JeneHna NpuBeAeHHbIX HaNpPsHKeHWn kaTeropuin BT® Ob (CymMMapHble MeMOGpaHHble U U3rMBHbIE) KOMMNOHEH-
Tbl IMHEAPU30BAHHBLIX CPEAHNX U U3TMOHBbIX HANPS)KEHUIT anrebpanvyeckm CymMMUpPYIOT.

6.2.2 JlInHeapusayumsa Hanps>KeHUn No cevyeHnto npuBeaeHus

B cnyyae ecnun CI — nsockoe, TO Hanps)XeHHOEe COCTOSIHWE B KaX40i TOYKEe CevyeHMss MOXHO npef-
CTaBUTb KaK CYMMY CPEeAHUX, U3TMOGHbIX U HEJIMHEWHbIX COCTaBAAKLWNX HaNpsXeHUin aT ap+ abap + amn/ ap.
Mpn 3TOM BenUYUHbI b 1 a, xapakTepusywwne cpegHo (MeMOpaHHY) 1 N3rMbHYK cocTaBnswwme Hanps-
XEHWUI, NOCTOSIHHbI AN5 BCcex Toyek CI:

®(m+b) a@3 - ax + (6-4)
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roe buna — koapuymeHTol, onpegenswowmne cpefHioo (MemMopaHHy) 1 U3rMBHYI0 cocTaBnswLwme;
X — paccTosiHMe OT LeHTpasbHON OCK, OTHOCUTENIbHO KOTOPOW MPOUCXOAMT 06uWmnin n3rné Crl, mm.
CpepgHue (MembpaHHble) cocTaBnsWMe HaNPSHXKEeHNn NOCTOAHHbLI ANns Bcex Toyek CIT n pasHbI:

*Tap =b=1\ f_apdA, (6.5)

roe A — nnowagb CIM, mm2.
M3rnbHble cocTaBAAOLWME HANPSHKEHUIA NMHEAHO U3MEHSIOTCA MO CEYEHUIO U PaBHbI:

<bap =ax =y |0 apxc/A (6.6)
n
roe / = \]XZdA — MOMEHT uHepuyun CI1 0THOCUTENbHO LEeHTPasbHON ocu, MM2,

n
HenuHeiHble cocTaBnsoWmMe HaNPSHXXEHU A onpeaensioT Kak

°n/ap " °ap — ®(T+b)ap- (6.7)

6.2.3 JInHeapunsauunsa HanpsHkeHUn No JIMHUN NpPUBELEHMUSA
HanpshkeHHOe COCTOSIHME B KaXXAOW Touke, nexauiein Ha JIM, Takke NpeactaBnsaoT (CM. PUCYHOK 6.2) Kak
CYMMY CpeAHUX, U3TMOHbLIX N HEJIMHEHbIX COCTaB/AKLWMX HanpshxeHnii oTar + obap + an/ap. MNpu 3Tom koadhchu-
LUMEHTLI, onpegenswwue MeMOpPaHHYO 1M M3TMGHYH COCTaBAAKLWME HANPSHXKEHUA, MOCTOAHHLI A8 Bcex To4vek JM:

°(TU>)ap =ax+in' (6-8)
roe buna — koappuUMeHTbl, XxapakTepusyuwmne MeMopaHHy0 1 U3rMBHY cocTaBnsLlime;
X — paccTosiHne OT CpeAuHHOI NOBEPXHOCTU A0 paccMaTpMBaeMOi TOUkK, nexauiei Ha JIM, Mm.
CpegHue (MeM6paHHble) coCTaBNAKLWME HANPSAXEHUI NOCTOSAHHbI 419 Bcex Toyek JIM 1 paBHbI:
+S/2
'Tap =b=- ] >6(3C/X, (6.9)
-si2
roe s — agnuvHa MM, mm.
N3rnbHble cocTaBnAWmMe HaANPSHXKEHNA NUHENHO n3MeHsatTca no JIM n paBHbI:

ﬂ.%X +S/2
‘baP=ax =— | ‘af3XQx- (6.10)
°  -si2

roe X — paccTosiHue OT Touku, nexauieli Ha /1M, 4o cpefguHHO MOBEPXHOCTU, MM.
Ha koHuax /1M n3rnbHble HanpsHXXeHUs NPUHUMAOT 3HAYEeHUN:

. +S/2
. (6.11)
ap=+— j aap xdx.
-si2
HenuHenHble cocTaBAAOLWME HANPSXXEHUI onpeaensioT Kak
°n/ap - °ap —°(T+b) ap- (6.12)

6.3 McTopusi USMeHeHUs1 NpuUBeAeHHbIX HaMpPsKeHN

6.3.1 [lnAa KOMNOHEHTOB MNPOXOAKM HA OCHOBE aHasM3a YyCNoBUI 3KCnayatauuu, pernaMmeHTUPOBaHHbIX
npoektom AC, ycTaHaB/IuBaKT TUMOBYH (PU3NYECKM BO3MOXHYH MOC/E[0BaTe/IbHOCTb BO BPEMEHW PEXMMOB
Harpy>XeHus, BKIOYasa yCOBUSA UCMNbITAHUI U HAPYLWWEHNS HOPMabHbIX YCMOBUIA 3KCNyaTauuu.

[nsa npuHAToli nocnefoBaTeNbHOCTU PEXMMOB HarpyxeHus ynpyrum pacdetom onpepenstiotT HAC B
paccmaTtpuBaemoli 30He MPOXOAKN B pacyeTHble MOMEHTbl BPEMEHM 12, ... £, .... tm. PacyeTHble MOMEHTHI
BpEMEHW cnefyeT BblbMpaTb Takmm o06pa3om, 4TOObl HaArpy3ku v BO3LeNCTBMSA (BKIKUas TemnepaTypHble) Ha
NPOX0oAKy OOCTUranM CBOMX 3KCTpeMalbHbIX 3Ha4YeHuli. PacyeTom [O/MKHbI ObITb OnpefeneHbl aKcTpemalnb-
Hble 3HAaYEeHNS KOMMOHEHT TEH30pa Hanps)XeHuit B paccMaTpyBaeMoii 30He B pacyeTHble MOMEHTbl BPEMEHMU.

6.3.2 PacueT uctopmn N3MeHeHUs NPUBELEHHbIX HANPSXEHU C NCNOIb30BAHWEM 3HEPreTUYecKon Teo-
pun Museca nNpoBOAAT B NopsAfKe, U3/T0XEHHOM B 6.3.2.1—6.3.2.5.
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1— KOMMNOHEeHT TeH30pa HaI'IpFI)KeHVIVI: 2 — un3rnbHasA cocTasnsoLWas KOMNOHeHTa TeH30pa HaI'IpFI)KeHVIVI; 3— MeMﬁpaHHaH cocTaBnAawuwan
KOMMNOHEHTa TeH30pa HanmeeHmﬁ; 4 — nuHuA npueeaeHns

PucyHok 6.2 — Pa3geneHne cymmapHbIX HaNpshKeHWin Ha CPesHIo, U3rnbHY0 1 HeMHeRHyo cocTasnsaowye ans Jn

6.3.2.1 MpuBeaeHHble HanpsbxeHus (0), (OL) onpenensioT No cymmam nprpawieHuii NnpuBeAeHHbIX Ha-
NpsHKeHWUiA, onpegensiemMbix, B CBOIO oYepefb, N0 NPUPALLEHUSM KOMMOHEHT HanpshXeHUi.

MpupalleHnsi KOMNOHEHT TeH30pa HanpshkeHuii 6e3 yuyeTa KOHUEHTpauun oT MOMeHTa BpemMeHu t, Ao
MOMeHTa tnonpegensoT no opMynam:

Aax(/,n) = °x(/) “ °x(n) Aay(,n) = ayd) - ayn)>
Aaz(,n) = az(l)- az{ny Aaxy(ln) = axyl) ~ axy(n) (6.13)
Aayz(,n) = ayz(l) - °yz(n)’ Aazx(/,;n) = azx{l) - azx(ny
MpupaweHnss KOMNOHEHT TEH30Pa MECTHbIX HaNPsHXKeHW i OT MOMEHTa BPEMEHM A0 MOMeHTa tnonpe-
AenarnT no (popmynaM:
Aalx{l,n) = aLx{l) - GLx(ny AalLy{ln) = aLy(l) ~ °Ly(n)’

Aalz(,n) = aLz(l) ~ °Lz(n)’ Aolxy{l,n) = °Lxy(l) ~ aLxy{n) (6-14)
AalLyz(l,n) = °Lyz(l) ~ alLYz(n)’ Aalzx{l,n) = °Lzx(l) ~ °Lzx{n)-
6.3.2.2 MpupaweHne NpMBEAEHHbIX HaMNpPs)KeHWn 6e3 yyeTa KOHUEHTpauum HanpshkeHWin OT MOMeEHTa

BpemeHu t/ Lo MOMeHTa tn onpegensioT no popmyne

Aen)/ 42 (A<7X(/,n)  Aoy(/,n) + (A<7y(/,n) - Aaz(ln) T
(6.15)

2 | 2 2 2
+(ac )"+ 61AOXY(A) + Aoyz(l  + Ao ry1 ny
MpupalweHne NpuUBeAEHHbIX HANPSAXEHNA C yYETOM KOHUEHTpauMM HanpsHXXeHnii oT MOMeHTa BpeMeHH f,
00 MOMeHTa tnonpeaensaT no opmyne
1 2 2
(AaLx{l,n) ~ AaLy{l,n)) + (AoLy(/,n) " AoLz{l,n)) +
(6.16)

+ (AalLz(l,n) ~ AaLx(l,n)) +Q[AoLxy(l,n) + AoLyz(l,n) + AaLzy(l,n))

10
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6.3.2.3 NcToputo M3MeHeHUs NpPUBEAEHHbIX HanpsXeHuli 6e3 ydyeTta KoHueHTpauuu (0) hopmMupyloT B
cneaylowem nopsgke:

1) Ans HavyanbHoro momeHTa BpemeHn t0 (a)0 paBHO HyA0 WAM MOCTOSSHHOMY 3HAYEHU, Hanpumep Ha-
NPsHKEHUSIM OT Beca WM MOHTaXHOro HaTsra.

2) Ans nepBOro pacyeTHOro MomeHTa BpeMeHu ™ (npu /= 1)

(M/=(<*o+V A(a)lx (6.17)

roe Al= 1.
3) [na nocneaywwmnx pacyeTHbIX MOMEHTOB tt (/= 2....... T - 1) napameTp K coxpaHsieT 3HakK K, = k/_v
€C/nn BbINOJIHAETCH ycnoBue

AW)ljh > A(o)/_B7
AM n * A(a)>m '’ (

B MPOTMBHOM Cjlydae napameTp ~ MeHsieT 3Hak k/ =-A/_1uv ungekc h npuHnmaeTcs paBHbiM h =/- 1. 3HaueHue
NPMBELEHHOTO HanpshXeHus cnefyeT BbIYMCNATL N0 hopmyne

(0), = (0)/, + bl « A(0)H1 (6.19)
Mpumep hopMUpPOBaHUSA UCTOPUM NPUBEAEHHOTO HaNpshkeHus (0) nokasaH Ha pucyHke 6.3.
6.3.2.4 NcTopuio M3MeHeHUsI MECTHbIX MPUBELEHHbIX HanpshKeHUh ¢ yyeTom KoHueHTpauuu (al) dop-

MUPYIOT B criefytolemM nopsgke:

1) Ana HayanbHOro MomeHTa BpemeHu tO(OL)0 paBHO HyNKW WM MOCTOSSHHOMY 3HA4YeHU, Hanpumep
HanpsXKeHNsM OT Beca WM MOHTaXHOro Hatara. MiHaekc h momeHTa BpemMeHu peBepca MpuMBEAEHHOro Hanps-
XEHUs NpMHMMaeTcs paBHbIM Hynto, T. e. (cL)h={gl )q.

2) Ansa nepBoro pacyeTHOro momeHta BpemeHnu fl (npu /= 1)

(g1)i = (aL)0+ k1+A(oL)10, (6.20)
1 ecnn Aaw iy + Ao/ y(-jlo) + Acuwyu, >0
-1 ecnin ACWw 1y +Aaw w, +A<5wu, <0

3) Lna nocnepywwmnx pacyetHbix momeHToB tt (I = 2, ..., T - 1) napameTp K coxpaHsaeT 3Hak K/ = k/_*,
€eC/In BbINOJIHAETCSA ycnoBue
FA(C)ih > A(gl)/_DN

[A@@L),h - ACC1)//-1" ( 1

B NPOTMBHOM C/lyyae napameTp K MeHsieT 3Hak kKt=- A/ 11 uHgekc h npnHumaetcsa pasHbiM h = 1- 1. 3Hauve-
HUEe NPUBEAEHHOTO HaMNPsXXeHWUs crefyeT BblYUCAATb MO JopMye

(1), = (N)h + 27" A& iE (6.22)
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6.3.2.5 Pasmax HanpsbxeHuii (a)R onpeaensitoT No NCTOPWMM M3MEHEHUSI NPUBEAEHHbIX HanpshXeHui (a)
NS NPUHATON NocnefoBaTe/lbHOCTU PEXMMOB HarpyxeHus HY3 no copmyne

(0)R=(0)max-(o)min. 6-23)

rge (<nmax, (a)mn — anre6panyeckn MakCumMasibHble U MUHUMAasIbHble NMPUBEAEHHbIE HANpPsHKeHUs, COOTBET-
CTBEHHO, A1 OUEHUBAEMOM UCTOPUMN HaAMPSKEHWNA.

6.4 dopmMpOBaHME pPacUETHbIX LMKIOB U3MEHEHUS HaMpPSHXXEHWUI

6.4.1 dopmupoBaHMe pacyeTHbIX LUWKIOB HanpsXeHuih cnegyeT NpoBOAUTbL B COOTBETCTBUM C MPUHLMK-
NMoM HaunboNbLINX pa3mMaxoB: Kaxfblli U3 nocnefoBaTes/ibHO BblAe/IAeMbIX U3 UCTOPUN U3MEHEHUS Hanpsxe-
HUA UMKNOB AO/DKEH MMETb HanboblWNi BO3SMOXHbLIA padmax (amnantyagy).

6.4.2 Pa3max npuBegeHHoro HanpsxeHus A(oF) B pacueTHOM Uukie onpefensoT no gopmyne

A(aF) = (crF)max - (aF)min, (6.24)

rae (aF)max, (cF)min — anre6panyeckn mMakCcumMasrbHOEe U MUHUMasibHOE 3HayeHWs NMPUBELEHHOro Hanpsxe-
HWSA, COOTBETCTBEHHO, A/1 BbIAENEHHOr0 pacyeTHOro uukna.
AMNNUTYAY NpUBEAEHHOIO HanpsXeHus (oaF) B pacyeTHOM LUKNe onpefensatoT Kak NosIOBUHY pasmaxa.
6.4.3 [JonyckaeTcsa onpefenATb amMnanTyfbl LWUKNOB MECTHOIO YC/IOBHOIO YNpyroro HanpsbkeHus (oaF)
Ha OCHOBE UCTOPUM M3MEHEHMWSI MPUBEAEHHbIX HAMPSXXKEHWA 6e3 yyeTa KoHueHTpauun (a), onpegeneHHon no
Teopun Mwuseca cornacHo 6.3.2.3. MNpu 3aToM pU3nMyecky BO3MOXHAaA MOCNefoBaTefIbHOCTb HarpyXeHus He
TpebyeTtca. JaHHbI noaxoA nogoinaeT npy ycrioBum

A@k<2RP02,k="\,2,...,n, (6.25)

roe A(O)K — pasmax K-ro 3aMKHYTOro Luk/ia NpuBeAEHHOro HanpshkeHus (a), CCPOPMMPOBAHHOIO COI/1acHO
nonoxeHusam 6.4.1;
T — makcumanbHas Temnepartypa uukna, °C.
6.4.4 Pa3smaxu npvBeAEeHHbIX HaNpPsHKeHWA ¢ y4eTOM KoHUeHTpauun A(al) onpenenstooT B npeanonioxe-
HWW YNpyroro noBefeHns matepuana no gopmyne

Abl /c=K@Aa(°)/cr=1>2-->n- (6-26)
roe — KO3 MLUMNEHT KOHLEHTpaLUU NPUBEAEHHbIX HANPSHXEHUN.
K  npvHumaloT paBHbIM Hanbo/blWEMY U3 3HAYEHUIA KOS PULMEHTA KOHLEHTPALUM AN MeMOBpaHHbIX
N AN U3TMOHBIX HOMUHAIbHbIX HanpsbkeHuii. MNpu oTCYTCTBUU KOHUEHTpauun HanpskeHunin KA = 1
6.4.5 MecTHOe ycnoBHOe ynpyroe HanpsbkeHue (oF) s pe3bbe 60ATOB M WINUEK ONpeaenstoT B COOT-
BeTcTBMM ¢ TOCT P 59115.9—2021 (nyHKT 6.5.2). HanpshkeHune (al) onpeaensatoT ¢ yueToMm KoadguumeHTa
KoHueHTpauun Ka, BbluncnsemMoro gnss MeTpuyeckoli pesbbbl no popmyne

Ko = Ks 1+1.57J-+ (6.27)

roe Ks — koadhomumneHT, 3aBUCAWNA OT TNa raiku;
Sz — war pesbbbl, MM;
R — paguyc 3akpyrfieHus B OCHOBaHWW BUTKA, MM.
Ona cTtaHpapTHOl raiikm cxatua koaduumeHT Ks paBeH 1,0, a 419 raiiku pacTsaXeHus-cxatus npu
ONVHe pacTsHYTOl 30HblI, paBHOW AnameTpy pe3bbosoi yactu, Ks=0,75.
KoathpuumeHt Ks ona npoMexyTOUHbIX O/IMH PACTAHYTOW 30HbI ralikm pacTshKeHua-cxaTusa ycTaHaBiu-
BaOT /IMHEHOW MHTepnonsynen.
Mpu yBennyeHumn BbICOTHI raiiku cxatus ot 0,8 gnameTtpa pe3bboBoii yactn Ao 1,25 u Bbiwe KSyMeHb-
watoT ot 1,0 go 0,9.
Mpu pacyeTe pe3b60BOI YacTu WNWAbKM M 60nTa, BBOpaynBaemoli Bo oiaHel, yunTbiBalOT BAUSHNE
Ha KS pasnnuma mexaHuyeckux CBOWCTB MaTepuana Wnuabku uam 6onta u cpnaHua. Mpu aTom nNpu gauvHe
BBEPHYTOW YacTu WNU/IbKK, paBHON ee gnameTpy u 6onee, koadduuneHt Ks = 0,75.
B cnyuyae pas3nunuua 3HayeHuint npegena MNPOYHOCTM MaTepuanoB Wnuabku uam 6onta Riw un dpnaHya
/"KOa P ULMEHT KOHUEHTpauun onpeaensatoT no gopmye

12
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Kc = KSKW 1+ LS?JE (6.28)

roe 3HaveHue koadpduumeHta KwonpegenstoT no Tabnuue 6.1.

Ta6bnuua 6.1 — 3HavyeHna koadpuumeHta Kw

,C\*nff.id EW 0,5 0,6 0,7 0,8 0,9 1,0
Kw 0,7 0,8 0,87 0,95 0,97 1,0

6.4.6 PacueTHble aMnAnTyAbl MECTHOrFO YC/IOBHOTO yNpyroro HanpshxeHus (aaF) onpegensoT no opmyne

0,5 A(cL)k, ecnu A(ol )k <2Rp02

ko L A=1.2, .., (6.29)
(2aF )K= [AIO /T oony AfaL)k >2RER

4Rp02

roe T— makcumanbHaa Temnepatypa uukna, °C.

7 Knaccudpmkaumsa HanpshkeHui

7.1 Mpu npoBeAeHUN pacyeTa Ha MPOYHOCTb HAMPSKEHUS B KOMMNOHEHTax NPOXOAKW MoApasfensitoT Ha
kaTeropuu. Micnonb3yloT cneaytole OCHOBHbIE KaTeropuu HanpshkeHuid, onpegensieMblie U3 ynpyroro pacuyera:

- [T — 0obwme membpaHHbie HanpsHXeHus;

- amL — MecTHble MemMObpaHHble HanpsXeHus;

- ab— 06LWKne N3rnbHble HaNPSHXKEHUN;

- OBL — mecCTHble U3rMbHble HanpsXeHus;

-a7— obwwne TemnepaTtypHble HaNPSXeHUs;

-aTlL — mecTHble TeMnepaTypHble HanpsHXXeHus.

7.1.1 aT— o6umne MembpaHHble HanNps)XKeHUs, Bbi3blBaeMble AelicTBUEM MexXaHUYEeCKUX Harpy3ok, Hop-
MasibHble K paccMaTpuBaeMOMY CEYEHUIO, pacrpefeneHHble N0 BCEMY CEYEHUID U paBHble CpefHeEMY 3Ha-
YeHU0 Hanps)keHuii B gaHHOM cedeHun. O6WMne MembpaHHble HANPAXEHUS LO/MKHbI ONpeaesnsiTbCs BHE 30H
KOHUEHTpauuu HanpshXeHui.

7.1.2 omL — MecTHble MeM6paHHble HanpsXeHus, Bbl3blBaeMble AENCTBUEM MEeXaHUYEeCcKUX Harpysok.
MeM6paHHble HaNPsXXEeHNA OTHOCST K KATEropuM MECTHbIX, €CIN pa3mMepbl 30HbI, B Npeaesiax KoTopoi Hanpsa-

XeHnss npesocxogAaT 11[o], He npeBbiwakT 0,7yjD(S- c) n 3aTa 30Ha pacnosioxXeHa He 6AMXKE 4YeM Ha
1,7yjD(s - ¢c) Kk gpyroit obnactu, rge HanpsHkeHus npesblwatoT [cT].

7.1.3 ob— 06w Me n3rnbHble HaNpPsXXEHWS, Bbl3blBaeMble AEACTBMEM AaBMNEHUSA U MEXAHUYECKUX Harpy-
30K, MEHALWMECH OT MAKCMMasbHOI0 NOMIOXUTENbHOIO 3HAaYeHUS 40 MUHUMAILHOIO OTpULaTeNbHOro 3Have-
HUSA MO BCEMY CeYeHUo 1 nNpuBoAsLLMe K n3rnby kopnyca cocyga nnm Tpyéonposoja B LesOM.

7.1.4 abL — mecTHble M3rMGHbIE HaNpPsAXeHWA, Bbi3blBAEMble AEeCTBMEM KpaeBblX CU/ U MOMEHTOB OT
MeXaHW4YeCKUX Harpysok.

7.1.5 aT— ob6wue TemnepaTypHble HanNpsHkKeHWs, BO3HMKalLWmMe OT HEPABHOMEPHOrO pacnpegenexHus
TemnepaTtyp no 06bemMy KOMMNOHEHTa UK n3-3a pasnnynsa KoapPUUNEHTOB IMHENHOTO paclUMpeHnss maTepu-
anos, npusojsAlwne B nNpefenbHOM criyyae K HeJOoMnyCTUMbIM OCTaTOYHbIM U3MEHEHUSM (DOPMbl U pasmepos
NPOXOAKN.

7.1.6 0 TL— MecTHble TeMnepaTypHble HanpsaXeHns, BO3HMKalOLWMe 0T HEpaBHOMEPHOro pacnpegeneHus
Temnepartyp no o6beMy KOMNOHEHTa WAX M3-3a pas3nnyms KoaPUUNEHTOB NIMHENHOTO paclinpeHns MaTepu-
anoB, KOTOpPble HE MOTYT BbI3blBaTb HEAONYCTUMbIX OCTATOUYHbIX U3MEHEHUIA hOPMbl U pasMepoB NPOXOAKN.

7.1.7 amw— cpefHune HanpsH>XeHUs pacTsHKeHUs no cevyeHuto 601Ta UKW LWNUNbKX, Bbl3blBAEeMble MeXa-
HMYeCKMMU Harpyskamu (C yueTtom unm 6e3 yyeTa 3aTra).

7.1.8 XSW— HanpsixeHUs KpyyeHUs B 60nTax U WNUAbKax.

7.1.9 oOL— MecCTHble HanpsHKeHWs C yYeTOM KOHLEHTpaLUu HanpsXeHui.

13
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7.2 N3 kateropuin HanpsaxeHuii hopmMupyloT pacuyeTHble TPynnbl KaTeropuin HanpskeHuid, KoTopble uc-
NoNb3YyT A1 OLEHKN MPOYHOCTU:

(a)l— rpynna npuBeAeHHbIX HaNpPsXXeHWn OT MexaHU4yecKux Harpysok, onpefensemasi no cocTaB/sio-
WMM OBWUX MEMBPaHHbIX HaNPSXEeHWIA;

(a)2 — rpynna npuBefEeHHbIX HANPSHXEHU OT MexaHW4yeckux Harpysok, onpegensemas no cymmam co-
CTaBAALWMX 0BWUX NI MECTHbIX MEMOPAaHHbIX M 06WUX N3TMBHbIX HANPSXXEHW;

(a)3u/— rpynna npuBedeHHbIX HaNpsHXXeHuii, onpegensieMas kak cyMma cpegHux no cevyeHuto 6onta unm
WNWIBKN HaNpsKeHWi pacTsaXeHWs, Bbl3blBAEMbIX MEXaHWYeCcKUMU Harpyskamu, Bk/w4Yas ycunave 3satdara, u
TemMnepaTypHbIMWU BO3AENCTBUAMMY;

(2)4V— rpynna npuBefeHHbIX HANPsHXXeHU i B 60NTax M WNUAbKax OT MeXaHUYeCKUX Harpy3ok, Bk4vas
ycunue 3atara, M TemnepaTypHbIX BO3[eNCTBMIA, onpegenseMast no COCTaBAAOLWMM HanpsXeHWid pacTtsxe-
HUA, M3rnba n KpyyeHus;

(0s)i — rpynna npuMBeAEHHbIX HANPSXKEHUN OT MEeXaHWYeCKMX Harpy3ok U CelicCMMUYEeCcKMX BO3AENCTBUNA,
onpegensemas no COCTaBAALWMUM O6WMNX MEMOPAHHBIX HANPSXEHWIA;

(as)2 — rpynna npuBefEeHHbIX HAMPSXXEeHUA OT MeXaHWYEeCKUX Harpy3ok U CENCMMYEeCcKUX BO3LelCTBUN,
onpegensemas no cOCTaBAANWMUM MeMOPaHHbIX 1 06X N3TMBHbIX HANPSXEHWNA;

(Gs)mw— @Ylna npuBefeHHbIX HaNpsXeHWiA, onpegenseMas N0 cymMMaMm cCpefHuWX Mo CevyeHuto 6onta
AW WNUBKN HaNPsHKEeHU pacTsHKeHUs, Bbi3biBAEMbIX MeXaHWYeCKUMW Harpyskamm u celicMUYecKnmmn BO3-
nencTBusaMU;

(0s)Aw — rpynna npuBefeHHbIX HanNpPsHXKeHW OT MeXxaHW4YeCcKUX Harpy3ok, TemMnepaTypHbIX W ceincmu-
Yecknx BO3AENCTBWIA, onpegensemMas No COCTABMAKWMUM HaNPsHXEHUn pacTsHKeHus, usrnba n KpyyeHus B
6onTax Wan Wnunabkax;

(a)R— makcumanbHbliii pasMax NpUBeAEHHbIX HAMPSHXEHWA, onpeAensemMblX Mo CyMMam COCTaBAAOLLNX
06LWMX UAN MECTHbIX MEeMOPaHHbIX, 06X N MECTHbIX U3IMBHbIX, 06X TeMNepaTypHbIX HaNPsHKeHUA 1 Ha-
NPSHXXEHWA KOMMeHcaunun B NPOXogKax;

(oaF) — amnauTyga NpUBEAEHHbLIX HANPsHKEHW, onpegensemMblx N0 CymMMaM COCTaBASOWUX 06 MNX
NN MECTHbIX MeMOBPaHHbIX, O6LUX U MECTHbIX U3TMOHbIX, 06X N MECTHbIX TeMNepaTypHbIX HANPSXEHUI 1
HanpsHKeHUn KoMneHcauuy € y4eTOM KOHLUEHTpauun HanpskeHui.

Mpy onpegeneHnn pacyeTHbIX TPYMNM KaTeropuini HanpsXXeHuii NpuBeAeHHbIe HanpsHXeHUs onpeaenstoT no
TEOpUn MakChMasibHbIX KacaTesflbHbIX HanpskeHuit cornacHo 6.1.1. Mpu onpegeneHnn amnantyg (oaF) Takxe
JonyckaeTca onpefensaTb NPUBeLEHHbIE HAMPSXEHUA N0 3HepreTuyeckoin Teopum Museca cornacHo 6.1.2.

7.3 Knaccudmkauymio rpynn Kateropuii HanpshxeHuii NnpoBoAAT cornacHo taénavue 7.1.

3Hak © B Tabnuue 7.1 obo3HayaeT, 4TO CYMMUPOBAHME HaNPsHKEHUA Npu DOpMUPOBaHUM NMPUBEAEHHbIX TPynn
KaTeropmini HanpshXeHuii BbINOHAETCA C MCNOJIb30BaHWeM BblGpaHHOW Teopun npoyHocTu (Tpecka unm Museca).

Tabnunuya 7.1 — OnpegenexHne rpynn kaTeropuii HANPSHKEHUIA MO KaTEropusiM HanpsHKeHWA B KOMMOHEHTaX NMPOXOAKMN

Tun KOMMNOHEeHTa KaTeropuun HanpsxeHuii Ipynna kateropun HanpskeHui
Kopnyc npoxofku, KpbILLKu, (o)l
AHnwa
K> u™ ® ab (0)2
[aTum aTl] ®ab® obL© 0 T® ckm© akb© xks U a
[omunmn o] ® ob© abL© or © aTL® akT®© akh© xks (°as)
C YY4ETOM KOHLIeHTpaumMy HanpshkeHui

KomneHcaTopbl  (TOpoBbIE, H i

CUNbGOHHbIE 1 Ap.)
[cTuam an] ©ob® (H ®aT®aTL (°aF)
C YY4ETOM KOHLIeHTpauny HanpshkeHui

BoNTbI W WNUNBKN ° mw H i
‘mw®°T Na*
amw®© °r © °bw© xsw (°)4w
‘mw®°T® dTL®Chw®%w (aapw

C YYETOM KOHLIEHTpaLUUM HanpshkeHuii

7.4 O6paboTKy pacnpefefieHuss HanpsKeHW Mo CEYEHU U MO TOJILMHE CTEHKU C Lefblo BblaeneHuns
cpenHnx (MeM6paHHbIX) ¥ N3TMGHBIX COCTaBMASKLWNX pacnpeseneHuss NpoBoAAT cornacHo 6.2.
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8 PacueT Ha cTaTU4ecKyr NMPOYHOCTb

8.1 Mpu pacyeTe KOMMOHEHT NPOXOAKM Ha CTaTUYecKyr NPOYHOCTb HEOOGXOAMMO NPOBEPUTbL BbIMOJIHE-
HVWe yCNoBWA MPOYHOCTM COrnacHo 8.2—8.7 BO BCEX pacuyeTHbIX pexumax W ycnoBuax akcniayaTauuu, npeg-
YCMOTpPEeHHbIX npoekToM AC (cM. 4.19), npu eNCTBUM BCEX pacCUYeTHbIX Harpysok (cM. 4.18), kpoMe guHamun4ye-
CKuX (B TOM yucne celicMuMyeckux n BUOpaLmnoHHbIX).

Mpu onpegeneHun rpynn kaTeropuin Hanpsbkeuuii (0).,, (a)2 cnegyeT paccmaTpuBaTtb TO/IbLKO MexaHuuye-
CKue pacyeTHble Harpy3ku (kpome guHamuudeckux). MNMpu onpegeneHun pasmaxoB NPUBEAEHHbIX HaNpPsHKeHWi
(0)Rcnepyet paccmaTpuBaTb MexaHW4Yeckue Harpysku (Kpome AUHaMUYeCKnUX) n TemnepaTypHble BO3AelCTBUS.

Mpu pacuete 60NTOB, WNUIEK NPOBEPAIOT YC/IOBMA NPOYHOCTU NPU AENCTBUM MEXaHW4ecknx Harpysok
(kpoMe guHammMyecknx), a Takke Npy COBMECTHOM AeliCTBUM MexXaHW4eckux Harpysok (Kpome AuHaMuU4eckux)
n TeMnepaTypHbIX BO34ENCTBUIA.

8.2 HanpshkeHus pacuyeTHbIX FPynn KaTeropuin HanpsxeHwi, onpejesieHHble NpuW pacyeTe Ha cTa-
TUYECKYI0 NPOYHOCTb MPOXOAKW, HE AO/DKHbI MpeBbllWaTb AONYCKAEMbIX 3HaYeHWi, NpuBefEeHHbIX B Tabnu-
yax 8.1—8.3. 3HaueHune koathdunymenta dopmbl K, ncnonbsyemoro B tTabnuue 8.1, npuHumaeTcs pasHbiM 1,5
AnA nnactH v 1,3 AN KOMNOHEHTOB Npoyeli reomeTpuyeckoi hopmsl.

3HayeHNs HOMMHa/IbHbIX AonyckaeMbix HanpshkeHuii [a)], [a]w, [a]lc onpenensaoT cornacHo Tpe6oBaHUSM
pasgena 5.

8.3 MakcumanbHoe (0)Tax U MUHMUManbHoe (0)min 3HAYEeHWS NPUBEAEHHbIX HAMPSHKEHWR, NO KOTOPbLIM
onpegenieH pasmax (0)R, He [OMKHBLI N0 abCOMOTHOMY 3HaYeHUD npesBocxoAnTb Rin.

8.4 MNpu pacyeTe Ha CTATMYECKYHO MPOYHOCTb GONTOB U LWINUAEK YCUME 3aTsara cnegyeT OTHOCUTb K Me-
XaHWYECKUM Harpyskam.

Ta6nuuya 81 — [lonyckaemble HANPsHXKEHUS /151 KOMNOHEHTOB MPOXOAOK, 3@ UCK/IKUEHNEM GONTOB W LINUIEK

Pexvm o1 n 2 Hr
HY3 u K [a]
min{f 2 , 5 Rp>2 2rp°4
HHY3 1,2 [o] 1,2 K [o] —
YMA 1,2 [0] 1,2 K [0] —
YU 1,35 [q] 1,7 [a] —

* Kpome KOMMEHCUPYIOLLMX YCTPOIACTB.

Ta6nuuya 8.2 — [lonyckaemMble HanpshKeHWst aas GOMTOB W LWNUEK

Pesiom Hi N3+ @w
HY3 1,3 [a]w 1.7[o]w
HHYS 1,2 [a]w 1,6 [<Sw 2,0 [a]lw
YIA 1.2 [o]w 1,6 [a]w 2,0 [alw
YU 0,7Rj02 — —

Tab6nunuya 8.3 — [lonyckaeMble HanNpsXeHWs AN1s YacTell 3alUTHbIX 060/104eK

Pexum Hi n 2

PasrepmeTunsayms Tpy6bl, TpaHCNoOpTUPYOLLER cpeay Hc 1,3 [o]c

8.5 CpefHue HanpshKeHus CMATUA He A0/KHblI npesBbiwaTts 1,5Rp02- B cnyyae ecnn pacctosiHue oOT
Kpas 30Hbl MPUNOXEHUS Harpy3kum A0 CBOOOAHON KPOMKM npeBblllaeT pasMepbl 30Hbl, HA KOTOPON AeicTByeT
Harpyska, fonyckaemble HanpsHkeHns CMATUA MOTYT 6biTb YBeNNYeHbl Ha 25 %.

8.6 CpefHuve KacaTesibHble HanpsHKeHUs cpesa B KOMMNOHEHTax NPOXOoAku, npefHasHauyeHHbIX 418 BOC-
npuATUA NnepepesbiBaloWmnX yCunuin (LUNOHKKW, Konbua, 606bIWKN), HE A0/MKHbI NPeBbiaTh A0MNYyCKAEMbIX 3Ha-
YeHuii, NpuBefeHHbIX B Tabnuue 8.4.
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Ta6nuuya 8.4— [Jonyckaemble HaNPsHXKEHUSI Cpe3a B KOMMOHEHTaxX NPOXOZ0K, 3a UCK/IUYEHWEM GOMITOB U LUNUMIEK

T

pem OT MexXxaHW4yecKux Harpys3ok OT MexaHWYyeckux Harpy3ok v TemnepaTypHbiX BO3A4eicTBUIA
HY3 0,5 [0] 0,65 [a]
HHY3 0,6 [0] 0,77 [a]
YMA 0,6 [o] 0,77 [a]
ym 0,68 [o0] —

8.7 HanpsixeHusi cpesa B pe3bbax He AO/MKHbI NPeBbIWAaTh 3HAYEHWI, NpUBeAEHHbIX B Tabnuue 8.5.

Tab6nuuya 8.5 — [lonyckaemble HanpsHKeHUs cpesa B pe3bbax

TP

e OT MeXaHM4yecKknx Harpysok OT MeXaHWYeckux Harpy3ok v TemnepaTtypHbiX BO3aelcTBUiA
HY3 0,25RJ02 0,32Rpo 2
HHY3 °137p0,2 0,38Rp0 2
YA ©13Ap0.2 0,38Rp02
yn 0,35Rp0,2 -

8.8 BbinosiHeHue ycnosuii 8.3 n Tabnuubl 8.1 no pasmMaxam HanpsixeHuii (a)R He aBnsietca o6a3aTtenb-
HbIM A/151 KOMNOHEHTOB MPOXOAKN ANS C/yYyaeB, eC/ BO3MOXHOE Npu aKcrnayaTtauumnm nckaxeHme opmbl KOH-
CTPYKUUKN, CBSI3AHHOE C HEBbINOJ/IHEHWEM [aHHbIX YC/I0BUIA, HE MOXET NOBMUATbL HA HOPMasibHYK 3KchayaTta-
LMD paccynTbiBaemMoro yasa (OTCYTCTBYHT HapylleHWe MA0THOCTM pPas/iMyHbIX COeAMHEHWUN, HegonycTumoe
NCKaXXeHNEe NPOXOAHbIX CEYEHWUN, HefonyCcTUMble fAedopMaln CONPsHKEHHbIX geTaneit).

Heob6xo4MMOCTb yA0BNETBOPEHNS Tpe6oBaHMA MO pasmMaxaM HanpshkeHuin (a)RposmkHa yctaHaBnnBaTtb
KOHCTPYKTOpCKasa (MpoekTHas) opraHu3auus.

9 PacuyeT Ha yCTONYMBOCTb

9.1 OCHOBHbIE MOJIOXEHUNA pacyeTa Ha yCTOUYMBOCTb

PacueT Ha yCTOMYMBOCTb MPOBOAAT ANISI MPOXOAOK, paboTalWmnX noj HapyXHbIM M36bITOYHbIM faBrie-
HMEeM, 3a UCK/IOYEHMEM KOMMOHEHTOB MPOXOA0K, paboTatwmx nos BHYTPEHHUM W3GbITOYHBIM gaBleHueMm.

9.2 PacyeT TUNOBbIX KOMIMOHEHTOB npoxoaok

9.2.1 UmnuHpgpuyeckaa obonoyvka nog AeNCTBMEM HapPYXHOro AaB/ieHUst

PacuyeT NpoBOAAT ANA TNafKUX LMAUHAPUYECKUX 060M104YeK, HaxoaalWMXcs nog AeiicTBMEM BCECTOPOH-
Hero unn 60KOBOro HapyXHoro gasrieHusi. MNpy 60KOBOM AaBfieHUMM OTCYTCTBYET oceBasi Harpyska Ha Topuax
060/104KN.

FNagkMMn cumTarTcs LUAMHAPUYeckme 060M0UYKM, HA pacyeTHOl ANMHE KOTOPbIX OTCYTCTBYIT yKpe-
NNeHHble OTBEPCTMA C AMaMeTpoM, NpeBblWarWMM Hanbonblnii gonyckaeMblii guamMeTp HeyKpenseHHOro
OAMHOYHOro oTBepcTusa (onpegensietcsa cornacHo NOCT P 59115.8), kKonbueBble M CNMpasbHble pebpa XecT-
KOCTW UMW Apyrue ykpenneHus. MpoaonbHbie NMbo cnvpanbHble pebpa XecTkocTu ¢ yrnom ao 30° k o6pasy-
lowel He paccMaTpuBaloTCsa Kak yKpensieHne oT AeNCTBUSA HAPYXHOro AaBneHus.

PaccmaTtpuBaetcsa rnagkas uuanHgpuyeckas o60n04ka Ha pacyeTHOW agnuHe L. OAna unauHapuyeckon
0060/104KN, 3aKPbITOW (hNaHLEeBbIMW COEAUHEHUAMMN WA MJOCKUMU AHULLAMM, 3@ PACYETHYI A/IMHY NPUHUMA-
0T 4NIMHY 060104KM MexAay hnaHuamMu uam Mexay naockumMu SHULLaMMK.

B cnyyae ecnu unnunHapuyeckas 060/104Kka C TOPLOB 3aKpbiTa NPMBAPHLIMUW BbIMYKAbIMU AHULWAMNK, 3a
pacyeTHy AAUHY NPUHUMAKT ANVHY LUNUHAPUYECKOW 060/I0YKM, YBESTMYEHHYIO HA AJIMHY OTOOPTOBAHHOIO
LUINHAPUYECKOTO yyacTka 1 Ha HT /3 kaxgoro gHuuwa.
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PacueTHble (QOpMY bl MPUMEHUMbI NPU BbINOJIHEHUW YC/TOBWUIA:

0,002 < N <0, 5i2L <3, a<2 %, (9.1)
Dm L-

... Damax Damin . . .
roe a = 200——-—mme- ——— — oBafbHOCTb, Damax, Damn — HanGoNnblWWiA N HaUMEHbLIWI HapyXHble aua-

Da max + a min

MeTpbl, MM. lnameTpbl crefyeT BbiGUpaTb B OAHOM NONEpPeyYHOM CevYeHUU LUINHAPUYEeCcKoh 060104kn. Cym-
MapHy nNpubaBky K TO/MUHE CTEeHKM 060n0ukm onpegensatoT no FTOCT P 59115.8.
KpuTnyeckyo AnvHy onpegensoT no opmyne

a

k= 9.2
r=1.2 Dr s.c (9.2)

KpuTuueckoe HanpsikeHue onpenensioT no opMynam:

-npu L > Lkr
S-C
okr=VE|I (9.3)
Y oy
-npun — m<L< Lkr
sc ™
Gkr - 13E'TPM 7 (9.4)
YDm Yy
KpuTnuyeckoe gaBneHne onpegensawT no opmyne
S-C
Pkr ~ 2akr (9-5)
y Dmy
Jonyckaemoe HapyxHoe gaBsieHne onpeaensoT Kak
[pa] = 0,5& Kp (9.6)
X
roe =71bl0,7; 14X NonpaBOoYHbIl KO3A(hPULNEHT;
+
~ _ Rp02
aK

YCTOWYMBOCTb LUANHAPUYECKO 060/104KM obecneyveHa, ecnm BbINOSIHEHO ycioBue pa< [pal.

9.2.2 UunuHapunyeckas o60/104Ka nog AericTBMEM OCEBOW CU/bI

dopMynbl NPUMEHUMbI ANA pacyeTa Nagknux LUAMHAPUYECKUX 060504eK 6e3 NpoAosibHbIX pebep
XECTKOCTMW.

CnupanbHble pebpa XecTKocTu nog yrnom 6osiee 60° k o6pasylolieli He paccmaTpuBaloT Kak ykpense-
HMe OT AeCTBUS OCEBOW CUMbI.

®opMy/ibl NPUMEHUMbI NPU BbINOJTHEHWUW YC/IOBUSA

0,002 < <0,2. (9.7)
Dm
PacueTHOe OCeBOe HanpshKeHWe cxaTusi onpeaenatoT no opmyne
F
(9.8)

°C nDm{s- ¢)

Lna onpepeneHns 3Ha4eHMA AOMNYCKAEMOro HanpshkKeHus crefyeT onpefenaTb ABa 3HAYEHUS KpUTuye-
CKOTO HanpshkeHus:

- HanpshXeHne NepBoro poga — W3 ycroBus 06LLEe NOTepn YyCTOMYMBOCTU LUUNHAPUYECKOTO KOMMOHEH-
Ta Kak AJIMHHOTO CTEPXHS;

- HanpshkeHue BTOPOro poga — W3 YCNOBUS MECTHOI NOTepu YyCTOWUYMBOCTM LUAMNHLPUYECKON TOHKO-
CTEHHOWN 060/104KMN.
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Kputnueckoe HanpshXeHue MepBOro pofa onpeaenstoT no gopmyne

2
aK 11251( B (9.9)

\
roe 1l = 1,0, ecnu 06a KOHUA UMIUHAPUYECKON 060/104KM WAPHUPHO ONEepThl;
1 = 0,5, ecnn oba KoHUa 060/104KN XECTKO 3aesiaHbl;
1 = 0,7, ecnu oguH KOHel 060/104KM LIAPHUPHO ONepT, a APYroi XecTKo 3ajenaH;
A =2,0, ecnn oguMH KoHel, 060104KM CBOGOJEH, a APYroi XeCTKO 3ajenaH.
KpnTuyeckoe HanpsixxeHue BTOPOro poga onpeaenswT no dopmyre

°»2-UE T - (9.10)
Jlonyckaemoe OCeBOe HanpshKeHue cxaTusi OnpeaensatoT no gopmyne
[oc] = minflo™; [oc]2}, (9.112)

roe [acjl=0,5" 0" ;
[ad2 = 06 2a /02
nonpaBoYHble KOI(PPULNEHTDI:

, r
X\ X 0,2

X, R
Xo — pO.2

akr2

YcTOuMBOCTb LUAnMHApuYeckoin o6onoukm obecneveHa, ecnm BbINOSIHEHO YcioBMe ac< [oc].

9.2.3 BbINyk/10€e AHMLE NOA AeCTBUEM HAPYXHOro AaBfieHus

PacueTHble thopmynbl npefHasHauyeHbl 415 pacyeTa BbINYKAbIX AHULL, NOAycdepuyeckoin u 3ANunTu-
Yyeckoi popMbl, HaxoAALWMXCA NoA AelicTBUEM [AaBNeHUs, paBHOMEPHO pacnpefesieHHOro no HapyXHoi no-
BEPXHOCTH.

JonyckaeTcsa npuMeHeHue OpMyn ANA BbINYKAbIX AHULW, cdepuyeckoii copmbl. B cdepuuecknx
(TapenbyaTbiX) AHULAX NOBEPXHOCTb MMeEEeT (POpMYy cermeHTa cdepbl.

PacueTHble hOpMy/bl MPUMEHUMbBI MPU BbINOSIHEHUWN YCNOBUNA

t,2 = min-"0,25; 1

+/\

0,002 <-—<0,2, ~ -> 0,2. (9.12)
T I:)rr
KpuTuuyeckoe HanpshxeHue onpepensT no popmyne
s-ch
OKr=\2E" (9.13)
{ Dm)
Kputnuyeckoe gaBneHne onpegenstoT no opmyne

MuT\ s-cn

Pxr ~ 4axr (9.14)
K°T >k Yy
Jlonyckaemoe HapyxHoe faBfieHve onpegensanT no opmyne
[pa] = 0,5& kr (9.15)
roe £=min — MONPaBOYHbIi KOIPPULNEHT;
°Kr

YCTOWUYMBOCTL BbINYK/IOTO AHULA o6ecnedyeHa, ecnu BbIMOJIHEHO yciioBue pa< [pal.
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9.2.4 KoHuyecknii nepexopn noa AeACTBUEM HapYXXHOro AaB/eHus
PacyeTHble bOpMy/ibl NPUMEHUMbI AJ1 pacyeTa Ha HapyXHoe faBfieHue [MafKkMux KOHUYeCKMx nepexo-
[I0B C YI/IOM KOHYCHOCTM @, Y[,0B/IETBOPAIOLNX YCIOBUAM:

0,002 < ~r-~< 04 0,002<7-7-<0,] 10°<a<60°, (9.16)
Dor a

roe DOmun Dm — cpegHue gnameTpbl MeHbLIEro M 60NbWero 0OCHOBaHWn KOHUMYECKOro nepexoga, COOTBET-
CTBEHHO.

Mpu a < 10° KOHUYEeCKNi Nepexon AoMNyckaeTcs paccMaTpuBaTh Kak LMAMHAPUYECKYD 060/104KYy, ANnHA
KOTOpPOil1 paBHa BbICOTE KOHYCa, a CPeAHUIN agnameTp paBeH AnameTpy 60/bLIEr0 OCHOBAHMA. TO/WMHY CTEHKU
LUIVHAPUYECKO 060M10UYKM NPUHUMAKOT pPaBHON TOJWMHE CTEHKM KOHMYECKOro nepexoga.

KpuTnuyeckoe HanpshkeHue onpegensioT no opmyne

I ¢ _pn32
akr = 0,5CXETsina”/cosa (9.17)
V Dm )

roe Cx = X alc(1-*f 3;
k=1

X= 0 <x< 0,8;
Dm

al=1,098; a2=-0,823; a3 = 16,250; a4 = 6,936; a5=-6,603.
Ha rpaHuuax pacyetHoro uHtepsana CO= 17 n C08 = 38.
JonyckaeTca onpefenaTs Cx B 3aBUCUMOCTW OT 3HAYEHUS X MO rpaduky Ha pucyHke 9.1.

PKr ~ 2akr cosa. (9.18)
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JonyckaeMoe HapyxHoe AaB/ieHue onpegenstoT no popmyne
[pal = 0,5£pkn (9.19)

rae £=min — NONpaBOYHbIli KOI(PPULNEHT;

°KIl

YCTONYMBOCTb KOHMYECKOTO nepexona obecneyeHa, ecnun BbINOMHEHO ycnoBue pa< [pal.

9.2.5 KoHuueckuii nepexop nog AeictBnemM OceBOW CUSbl

PacueTHble hopMy/nbl NPUMEHWMbI AN pacyeTa rnafkux KOHMYEeCKMX MepexofoB, HaxXoA4ALWMXCA Mog
felicTBMeM oceBoli cunbl, yA0BETBOPSOLWMX ycnosuam (9.16).

Mpy a < 10° KOHUYECKMi Nepexos AONyCKaeTCs paccMaTpuBaTb Kak LUAVHAPUYECKYI0 060/104KY, ASMHA
KOTOpOli paBHa BbICOTE KOHYCa, a cpefHuii AnameTp paBeH gnaMeTpy 60/bLIero 0CHOBaHNA. TO/LWWUHY CTEHKM
LUUNMHAPMUYECKO 060M104KN NPUHMMAIOT PaBHOM TOMLMHE CTEHKM KOHWYECKOro nepexoga.

PacueTHoe 0CeBOe HaMpshKeHUe cxaTusi onpeaensoT no dopmyne

= (9.20)
aDOm(s - c)cosa
KpuTnueckoe HanpshxeHue onpefensaoT no gopmyne
s-c
°kr =1.25 cos a. (9.21)
\ 0T
Jonyckaemoe Hanps)xeHue cxartua onpegensawT no gopmyne
[oc] = 0,5%0*r (9.22)

roe \ = min <0,25;, nonpaBOoYHbIN KOS hULNEHT;

X
1+A

°KT
YCTONUYMBOCTb KOHMYECKOTo nepexofa obecneyeHa, ecnv BbINOIHEHO yc/oBMe ac < [ac).
9.2.6 KoHuuyeckuii nepexopn NpM COBMECTHOM AeNCTBUN HapPYXHOro AaBfieHUs U OCEBOI CU/bl
YCTOWYMBOCTb KOHMYECKOro nepexoga obecneveHa, ecnu BbIMOSIHEHO yC/0BUE

P
H4 +NT1iALA (9.23)
L°cJ \Pa\

roe nonyckaeMoe Hapy)XHOe faBsieHue U fonyckaemMoe HanpsbkeHue cxkatma onpegensawT no 9.2.4 un 9.2.5,

COOTBETCTBEHHO.
9.2.7 UnnuHapuuyeckasi o6os0uka Npu COBMECTHOM [EeliCTBMM HApPYXXHOro AaBfieHust U oceBoii

Ccunbl

PacuyeT npoBoAAT 414 rnagkux uunmHapuyeckmx o6onoyek 6e3 KonbLUeBbIX, CAMPabHbIX WM NPOAOSb-
HbIX pebep XecTKocTu unn Apyrnx BMAOB ykpenneHua (rodpbl 1 Ap.), HAXOASAWMXCA NoA AeACTBMEM OCEeBOW
CXUMaloLwen cunbl N BCECTOPOHHErO MM BOKOBOI0 HapyXHOro AasneHus. MNpy 60Kk0OBOM AaBfe€HUWN OTCYTCTBY-
eT oceBas Harpyska Ha Topuax 060/104KM.

LUunuHgpuyeckyto 060/104Ky paccMaTpuBaloT Ha pacyeTHOl A/IMHe cornacHo TpebosaHuam 9.2.1, npu
BbIMOIHEHUN YCNOBUIA hopmynbl (9.1).

YCTOWYMBOCTb LUANHAPUYECKO 060104k obecneyeHa, ecnm BbINOTHEHO YC0BUe

777 +7177 <10, (9.24)
LacJ \ P

roe nonyckaeMoe Hapy)XHoe faBsieHue N onycKaeMoe HamnpsXeHue cxatua onpegensatwTcd no 9.2.1 n9.2.2,
COOTBETCTBEHHO.
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9.3 PacyeTt uncneHHbIMM MeTogamu

9.3.1 MNpu npoBefeHun pacyeTa KOMMNOHEHTOB MPOXOAKM Ha YCTOWYMBOCTbL [OMNycKaeTcAa onpepfesnstb
KpUTUYecKne 3HayeHnsa Harpyskm YncieHHbIMu metogamm (Hanpumep, MK3) B COOTBETCTBUM CO CleAyoWnumMm
NOSTIOXEHUAMMN:

- TOJIWMHBI CTEHOK KOMMOHEHTa NPOXOAKN NpW pacyeTte clefyeT NPUHUMATb paBHbIMU (S - C);

- HAC B KOMNOHEHTe MPOXOAKW AO/HKHO ObiTb ONpeAeneHo Npu AelCTBUM BCEX PaCUYETHbIX Harpysok;

- peweHnem nnHeliHon 3agaum yctonumsoctu (buckling) uncneHHblMm MeTonoM AO/MKHO 6ObITh onpeaene-
HO KpuUTMYeckoe 3HauyeHue Harpy3ku FKr Bbi3biBatloliee noTepi yCTOWYMBOCTH.

9.3.2 YCcTOMUMBOCTbL KOMNOHEHTa NPOXoAkn obecneyeHa, ecsm BbINOJIHEHO YyC/10BUe

(9.25)

roe F — pacueTHasa Harpyska, H;
Fkr— kpuTuueckas Harpyska, H;

£ — nonpasBOYHbI KOIPULMEHT, OnpefesiseMblii Ha OCHOBE COOTBETCTBMS pPacCyYUTbiBAEMOM
KOHCTPYKUUWN TUNOBbLIM CllydyasaM, pPacCMOTPeHHbIM B 9.2.1—9.2.6 corsiacHO MNOACHEHUAM K
dopmynam (9.6), (9.11). na onpegeneHnss HaNnpuHMMaeTCa HaMMEHblUee 3HaYeHue

10 PacuyeT Ha UMK/IMYECKYHO MPOYHOCTb

10.1 PacuyeT Ha UMKINYECKY MPOYHOCTb KOMMOHEHTOB MPOXOAKM 3ak/K4yaeTcs B onpefesieHnn gony-
CKaeMbIX YMCeNn LMKAOB HarpyXeHus no 3afaHHblM amnauTygam HanpskeHuin wam gonyckaembliX amMnianTyn
HanpsXeHWin Ansa 3afaHHbiX YNCeN LUKI0B UM NPOBEPKE YCNO0BUA LMKINYECKON MPOYHOCTMU.

10.2 OnpepeneHne JOMNycKaemMoOro 4Yucsia UUK/I0B MO 3afaHHbIM amnanTygam HanpskeHuin wnu gony-
CKaeMbIX aMnAuTyj, HanpsxeHnin oasa 3afaHHoro ymucna LMKI0B NPpOBOANTCA:

- N0 pacyeTHbIM KPUBbIM YCTa/IOCTW, XapakTepusyLwmum B npegenax ux npuMeHeHns 3aBUCMMOCTb MeX-
4y AOoNyCcKaeMbIMW aMNAuTyAamMu YC/IOBHbIX YNPYTUX HANPSHKEHUI 1 ONycKaeMbiMWU YncnamMmu LUKIOB;

- MO ypaBHEHVAM, CBA3bIBAKOLWMM AONyCKaeMble aMnanTyAbl YC/IOBHbIX YNPYTMX HanpsHkeHuid u gony-
CKaeMble yncna unknoBs, Npu YTOUYHEHHOM pacyeTe.

10.3 AMnauTyga aKkcnayaTauMOHHOIO HanpshkKeHUs He A0JDKHA NpeBbiwaTtbh AONYCKaeMykl amnautyay
HanpsixeHusa [oalf], nonyyaemytl gns 3agaHHoro uyucna uymknos N. B cniyyae ecnu 3agaHa amnautyga Ha-
nNpsHKeHns, To aKcnsyaTauMoHHoe yncno umknoB N He fO/HKHO MpeBbiwaTb Aonyckaemoe 4nucno ymknos [/10].

B cnyyae ecnu npouecc HarpyXeHus COCTOMT U3 psfa LWKI0B, XapakTepusyembliXx amMnanTygaMmu Ha-
npsxeHuii (oaF)i n cooTBeTCTBYOWMMM Yncnamm umnknos Njt To LONKHO BbIMOAHATHCSA YC0BUE NMPOYHOCTU MO
HakoMn/JIeHHOMY yCTa/IoOCTHOMY NnoBpexaeHuto corniacHo 10.14.

10.4 PacueTHble KpuBble ycTtanoctu npusegeHsl B FTOCT P 59115.5.

10.5 OnpegenexHne gonyckaemoli amnanTyAbl YC/IOBHOTO YNPYroro HanpshkeHns no pacyeTHbIM KPUBbLIM
ycTanoctu, npusegeHHoiM B TOCT P 59115.5, gnsa 3agaHHol TeMmnepaTypbl HWKe MaKcMmasibHOl Temnepa-
Typbl NPYMEHEHUS COOTBETCTBYIOLLEN pacyeTHOl KPUBOW, AONYCKAETCA BbIMOMHATH MYTEM YMHOXEHUS 3Haye-
HUA [aalf] No pacyeTHbIM KPUBbIM Ha OTHOLUEHWE 3HAYeHUs MOAyAsA YNpyrocTu matepuana npu 3agaHHoOn Tem-
nepaTtype K 3HaYeHU Npu MakcuMasbHOW TemnepaType NpMMEHEHMNsI COOTBETCTBYIOLLEA pacyeTHOW KpUBOW.

10.6 JonyckaeMyl amMnanTyny yC/IOBHOMO YNPYroro HanpshkeHus uam gonyckaemoe 4Yucao UMKIoB npu
[/0] < 1012 pnA npoxoAoK pekoMeHAyeTca onpefensaTb € y4eTOM MaKCMMasbHOIO BAIUAHUA aCUMMETPUN LUK-
na no chopmynam:

[°cal0

(10.1)
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rae NG NN — koadphuymMeHTbl 3anaca NPOYHOCTU MO HAMPSHKEHUSAM U YUCNY LUKIOB;
/n, Te — napameTpsbl, onpegensemMmbie no ta6nuue 10.1;
7mn — MuMHUManbHasa Temnepartypa uukna, °C;
RJ — xapaktepucTtumka npoyHocTtu, Mla, npuHuMaemasi paBHOM
RT= 7 (1 + 1,4- 10-2Zr); (10.2)

€ ] — XxapakTepucTuka nnacTMYHOCTU, 3aBUCALLAsA OT 3HaYeHus Zj, onpegensemas no gopmynam:

. 100 ("F )max Rp0,2 aT
e’ =1,15(g _ (10.3)
100-Z1 2ET MPW Ne Tax K p0,2
ec =t15'9i00-°zr npn (€ )max< RTpo2 (104)

N3 aByx 3HauveHuli [J0] nnn [oaF], onpegeneHHbix no popmynam (10.1), BbIGMpaOT HAaUMEHbLLIEE.

Mpu Mcnonb3oBaHUM B pacyeTe MUHMMa/IbHbIX 3HAYEHUA MeXaHWYeCKUX XapakKTepUCTUK UIN 3HaYeHWi,
npusefeHHblXx B TOCT P 59115.3, npn ZT<50 % cnepyet npuHumate Z7=ZT. Mpn ZT> 50 % cnepyet npu-
HUMaTtb Z7= 50 %.

B cnyyae ecnu xapaktepucTuka NaacTUYHOCTU e7 onpejenseTcs no 3HavyeHuo ZT, noslyyeHHOMY npu
UCMbITAHNUN Ha CTaTUYECKOEe pacTsKeHue, TO UCNOJb3YIT POopPMYybl:

(°F )n - RpO,Z
2E
e®=0,005Zr npn (cip)max < RO 2- (0 .6)

el =0,00527 [PV (* £)max > RTpO.2 (10.5)

Xapaktepuctukn ET, ZT, Rin npyHMmaloT paBHbIMW UX HAMMEHbLLIMWM 3HAYEHUSAM B UHTepBane pabouumx
TeMnepaTyp C y4eTOM 3KcnayaTauuMoHHbIX (aktopoB. KoaduumeHT 3anaca MPOYHOCTU MO HaMpsXeHusm
no = 2, no uucny uuknos NN = 10.

10.7 OcTaToyHOe Hanps)keHue yynTbiBalT B TOM C/lydyae, eCc/in OHO ABNAETCSA pacTArMBalowmm 1
cMaTpuBaeMoi 30He KOMMOHEHTa NPOXOAKN aMMInTyfa MeCTHOro YC/I0BHOTO YNPYroro HanpshkeHns ot mexa-
HWYECKUX U TENJIOBbLIX HArpy3oK HX Mpu OAHOM W3 TUMOB LWK/IOB HarpyXeHus He npesblllaeT npegena Teky-
yecTn npu Temnepatype 293 K (20 °C). JonyckaeTca NpMHMMaTb OCTaTOYHOE HanpshkeHwe paBHbIM npepeny
TekydyecTu npu Temnepartype 293 K (20 °C).

Ta6nunuya 10.1 — 3HayeHns nokaszaresnei cteneHn m ViTe\inpegena BbiHocnmeocT RIN

O603HayeHne Ri<700 Mna 700 MNa < RMN< 1200 MNa
RE| (npy cMMMeTpUYHOM LMKIIe) 0.4 Rm (0,54-2
T 0,5 0,36 + 2 « 10-4/?77
Te rRT 1
0,132lg - N | +I1M-10NZ7)
LR-iv \
10.8 [Jonyckaemyl amMnanTyay HanpshkeHuii Ansi CBapHOro coefunHeHuns [oaF]s, 3a UCKNlOYeHneM

HOr0 COEAMHEHUs C HEeMOMIHbIM NPOMNaBfeHneM, onpeaensioT no gopmyne

[OaFis = ®5[°aa]’ (10-7)

roe [aaF] — amnauTyga AonyckaemblX YCMOBHbIX YNPYIMX HanpshKeHWi, onpegensieMasi no pacyeTHON Kpu-
BOW yCTa/I0OCTM WM COOTBETCTBYIOLLEN hopmyne ANA OCHOBHOro Matepuana npv 3agaHHOM 4uc-
ne uunKNoB;
QB — IMMNMPUYECKN onpefensiemblit  KO3UUUEHT, 3aBUCAWMIA OT BUAA CBapku CcBapuBaeMblx
mMaTtepuanoB U Tepmoo6paboTknm nocne ceapku db< 1.
MpU OTCYTCTBMM 3KCMEPUMEHTANIbHbIX fAaHHbIX O 3HAYEHWM B MOTYT ObiTb WCNOMb30BaHbI AaHHbIE
Tabnuubl 10.2.
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Ta6nuuya 10.2 — 3HaueHUs KO3IAPULMEHTA CHUKEHUS LIMKNYECKOW NPOYHOCTM [/1s1 CBAPHOTO COeVHEHNs!

®5 115 cBapHOro coefnHeHns
OcHOBHOW MaTepuan (cTanb)

nocne otnycka 6e3 oTnycka
Yrnepoaucras, KpemMHemMapraHuoBucTas, iermposaHHas, Rm< 380 Mlla 0,75 0,75
NervposaHHas, 380 MlMa < Rm< 520 MlMa 0,70 0,65
NervposaHHas, 520 MlMa < Rm< 700 MMa 0,60 0,50
AyCcTeHUTHasA 0,70 0,60

10.9 inA pe3b60BbIX yYaCTKOB LWNUIeK, 601TOB U3 cTasell NepMTHOIO Kaacca UCNosb3ylT pacyeTHble
KpvBble yCTanocTu, NosyvyeHHble ¢ y4eToMm Koadhduumentos 3anaca na= 1,5 n nN= 5.

10.10 YTOYHEeHHbI pacyeT pe3b60BbIX y4yacTKOB LWNWAeK, 601ToB MNpoBoAAaT no dopmyne (10.1).
Mpn aTom KosahdpuyneHTbl 3anaca npuHUMaloT paBHbiMM Na = 1,5 n nN= 3. Mpu ncnonb3oBaHMn Koadhpunum-
€HTOB KoHUeHTpauunn KefkoaduuneHTsl 3anaca npuHumaroT paBHbiMy Na= 1,5 nnN= 5.

10.11 B Tex cnyuasnx, Korga HM3Ko4acTOTHOE LMKINYEeCKOe HarpyxeHue, CBA3aHHble C NYyCKOM, OCTaHOB-
KOW, N3MEHEHMEM MOLLHOCTU, cpabaTbiBaHMEM aBapUHOWN 3aliUTbl AN APYTMMW pPeXumamu, COnpoBOXAaa-
I0TCA Ha/I0XEeHMeM BbICOKOYACTOTHOTO HarpyXxeHus: Bubpauuu, nynbcauuy TemnepaTtyp npyu nepemMeLlvBaHnm
NOTOKOB TEMN/IOHOCUTENA C Pa3/InyHON TeMnepaTypoi, pacyeT Ha LMKINYECKYI0 NPOYHOCTb NPOBOAAT C y4eToOM
BbICOKOYACTOTHOIO HarpyxeHus.

10.12 VcxopHble faHHble 0 BbICOKOYACTOTHOM Harpy>XXeHuuM KOMMOHEeHTa NPOXOAKM MoayyalT npu aHa-
nn3e pe3ynbTaTtoB U3MEPEHW Ha NOCTNPEKTHOW cTaguy UM UX pacyeToM.

10.13 B pacyeTe f0NycKaeMoro Yncsa LUKMNOB NPy BbICOKOYACTOTHOM HAarpyXeHun MUCnonb3yT TObKO
KpuBbIE yCTanocTu, nosiyd4eHHble no popmyne (10.1).

10.14 Ycnosue NPOYHOCTU MPU HANMUYUN PaA3INYHBIX LLUKIMYECKNX HArpy3oK NPpoBeEPSAIOT No dopmyne

K N
1r77T T =afd 4 (10.8)
/F1L"o

roe  JV, — uyncno umknoB /-ro Tuna 3a BpeMs akcnayatauuu;

K — o6Lliee Yncno TUMOB LMK/OB;
[NO\j — pgonyckaemoe uucno yuknaos /-ro Tuna ¢ amnautygoi (Ogf:;
aN — Hakon/sieHHoe ycTasiocTHOe MoBpexAaeHue, npegenbHoe 3HavyeHne kotoporo [aN = 1.
B obuwem cnyvae:
af=al+a2+as3- [anp 00.9)

roe al — noBpexAeHne OT 3KcnayaTaluUOHHbIX LMKI0B HarpyXeHus, BK/lYas MCMNbITaHUs, Ha KOTOpble He
Ha/T0XeHbl LMK/bl BbICOKOYACTOTHOIO HarpyXeHus;
a2 — nospexaneHne OoT LNKNOB BbICOKOYACTOTHOINO HarpyXeHumsa npu noCTOAHHbIX aKCnayaTayMOHHbIX Ha-
NpsHKeHusx (CTaunoHapHbIe pPexumsl);
a3 — cCymMmma nospex(,u,eHmVl OT BbICOKOYACTOTHbIX Haﬂpﬂ)KeHMVI B TeyeHune UNKNOoB nepeMeHHbIX Hanpsaxe-
HWU/A Npy NepexofHbIX aKCnayaTaLMOHHbIX pexumax a3 u npu NpoxXoXAEHUN pPe30HAHCHbLIX 4acToT B
Tex xe yuknax a3*
MoBpexaeHne a2 fonyckaetcsa NpUHUMaTb PaBHbIM HYJ/H0, €CAN ANA BbICOKOYACTOTHOrO HarpyXeHus ¢
amMnnuTygon (aa>un ymcnom uuknos N BbINOMHAKTCA YCNOBUA:

a
107 <N/< 1012, i(-zaa <0,5, (10.10)
fcaF]

roe [aaF] — gonyckaemasa amnanTtyga npu yucne yuknos J¥, MMa.

HakonneHHble noBpexaeHna alun a2 onpegensatoT no gopmyne (10.8). 3HavyeHUs aMnanTyg n 4yacToT
npu onpejeneHnn NoBpexaeHuit a2 n a3 npuHMMaloT B cOOTBeTCTBMM C 13.1.

10.15 CoyeTaHne OCHOBHOIO LMKIMYECKOTO HarpyxeHua ¢ amnantygoi (oaF) n yactoToin fOn HanoxeH-
HOro c amMnAnTyaon (oa>un 4yacToToW /"Bbi3biBAET CHUXEHWE [40MYyCKaeMOoro 41ucsa LUKI0B OCHOBHOIO HM3KOYa-
CTOTHOro HarpyxeHus ot [JI0] go [JV], onpegenssemoro no popmyne
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[N] = [NO] / ae, (10.11)

roe a8 — KO3(MUUMEHT CHUXEHUS LO/ITOBEYHOCTM MPU HAMNOXEHUN BbICOKOUYACTOTHbLIX LMKMAOB, UCMNOSMb3Yye-
MbIX Npu onpegeneHnn noepexaeHus &b

[ns OCHOBHOrO LMK/a HarpyxeHus [-ro Tuna nospexgeHue 33 onpegesnsioT no opmyne
(a3)/'= 33/l [NQ]j. (10.12)

KoathpnumeHT ae He3aBUCMMO OT CTEMEeHW KOHLUEHTpauuu HanpsHKeHWin, OCTaTOUYHbIX HaMNpPsHKeHW,
acMMmMeTpun LuMKNa, 3HauyeHWss HOMUHabHbIX HanpsXXeHuin n TemnepaTypbl ONpefensioT No HoOMorpamMmmam,
npuBefeHHbIM Ha pucyHkax 10.1 n 10.2, unu onpenensatoT no popmyne

W
33 = H (10.13)
\ fO,

roe fQ= M(L, + t2) — yacToTa OCHOBHOrO LMK/IA NEPEeMEHHbIX HaNpsXeHuit, onpegensemas 6e3 yyeTta nepuo-
[a BPEMEHU, B TEYEHME KOTOPOro MPOUCXOAUT HasIOXKEeHNe AOMNOSTHUTENIbHbIX Hanpsxe-
HWIN Ha NOCTOsIHHble (pucyHoK 10.3);
(oa) — amnanTyAa NPpUBEAEHHbLIX HANPSHXKEHUI A OCHOBHOrO UMKna 6e3 yyeTa KOHUeHTpauun Ha-
NPsSXEHNI;
4 — Ko3adpuumneHT, 3aBUCAWLMNI OT MaTepuana, NnpuHUMaemsblii no tabnuue 10.3.
Mpn OTCYTCTBUMN 3KCMEPUMEHTANIbHbIX AaHHbIX ANA NpefABapuUTe/ibHbIX OLEHOK 3Ha4YeHune U NpuHUMaT
paBHbIM 2.

Tabnuuya 10.3 — 3HayeHnsa koachcpuumeHTa L

Ctanb nep/anTHOro knacca

)’rl'lepo,qI/ICTaﬂ cTanb Ctanb ayCTEeHUTHOrOo Kfiacca
R <500 MMa R < 550 MMa 500 MMa </?£,< 800 MMa R > 800 MMa
13 1,54 1,8 1,9
10.16 MeTog pacuyeTa npu ABYXYACTOTHOM LMKIMUYECKOM HArpy>KeHUU MPUMEHUM MPU BbIMOSHEHUU BCEX

crneaywumx ycnoBuii:
- OTHOLWEHNE aMNINTYAbl HaNPsHKEHU (0a) K aMNAUTyAe HanpshkeHuii (aa) HAXOA4UTCS B UHTepBane

O<<oa>/(0a)<0,5; (10.14)

- abCcoNTHOE 3HAYeHNE MAKCMMasbHOTO U MUHUMaNIbHOTO HaMpPsHKeHWA NpU ABYXYACTOTHOM Harpyxe-
HUM He npeBblwaeT 3HavyeHnsa (0,2 m10~2ET + Ep02) MPU pacueTHOn TemnepaTtype;

- oTHoweHue f/fQHe npeBbiwaeT 5-106;

- YNCNIO UMKNOB C amnnauTynoit (oa>B npegenax spemenn (U + t2) npesbiwaet 10 (pucyHok 10.3).

24



FOCT P 70418—2022

10° 101 102 103 104 L,

PucyHok 10.1 — 3HaueHust 3e ANns crtasieil NepaMTHONO Knacca 1 Ux cBapHbIX coeguHennii ¢ Rih< 500 MIMa
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10° 01 102 103 104 fifo

PucyHok 10.2 — 3HaueHusi ae Ansi ctasieil ayCTeHMTHOIO Knacca M X CBapHbIX coegnHeHuii ¢ Rin< 550 MrMa
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PucyHok 10.3 — dopma uukia npu AByX4aCTOTHOM Harpy>xeHuu

11 PacuyeT Ha nporpeccupytolliee U3MeHeHne hopMbl 1 pasMepoB

11.1 PacueT Ha nporpeccupytoliee nsMmeHeHne opMbl 1 pasmepoB NPoBOAAT ANS1 BCEX KOMMOHEHTOB
NPOXOAKW, 3a UCKYeHMeM 601TOB U WNWUAEK, ANA KOTOPbIX OCTaTO4YHble U3MEHEHUSA (POpMbl 1 pa3MepoB B
paboTe HegonyCTUMbl UM OTPaHUYEHbl 3aflaHHbIMU NpeAesiamu Nno yCI0BUAM HOPMabHOW akcnayaTauunu.

11.2 PacyeT Ha nporpeccupytouiee nameHeHne opmbl U pasMepoB A0OMNYyCKaeTCss He NPoOBOAUTb, €Cnun
MaKC/MasibHOEe 3HayeHWe pasmaxa NpuUBEAEHHbIX HanpsxeHuin (a)R B KOMNOHEHTe NPOXOoAKU He npeBblllaeT
Jonyckaemoro 3HavyeHus

. Rpo,2
(g)r < min 2,5 Rp0’2> 27p0,2 (11.1)

R

B cnyyae HeBbINOSIHEHWSA AAHHOTO YC/I0BUS AONyCKaeTCcs MNPOBefeHMEe YTOYHEHHOW OLEeHKM npucno-
cobnsaemocTun.

11.3 YTOUHEHHYIO OLEeHKY npucnocobnsaemocTn nposodAT ansd HYD n HHY3 pnsa Bcex pacyeTHbIX Ha-

rpy30K CcOrnacHo 4.18, kKpome BHELWHUX AUHAMUYECKUX U BUOPALMNOHHBIX. [LO/HKHO ObITh BbIMNOSIHEHO Nt060oe u3
ycnosuii npucnocobnsemocTtun cornacHo 11.3.1 n 11.3.2.

1131 [na ocecuMMeTpPUUYHbIX KOMMOHEHTOB MPOXOAKM C UMKAUYECKM MW3MEHsoLLelica TeMmnepaTypoit

CTEeHKW, Harpy>XeHHbIX AaBfieHnewm, ﬂpI/ICI'IOCO6I'IﬂeMOCTb obecrneyeHa, ecqii BbINOJTHEHDI cnepywuine ycnosus:
- B C/iyyae NIMHEHOoro pacnpeneneHuna temneparypbl No To/ILLMHE CTEHKN KOMMNMOHEHTA

1
y < — npu 0<x<0,5, (11.2)

y <4(1 - x) npn 0,5 <x < 1,0;
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- B C/1y4yae I'Iapa6O}'IVILIeCKOFO pacnpeneneHnda remnepartypbl Nno To/ILlMHE CTEHKN KOMMNOHEHTa

y <52(1 -x) npu 0,615 <x< 1,0,
y <4,65 npu 0,5 <x < 1,0,

(11-3)
y < 3,55 B cniyyae x = 0,4,
y < 2,7 Bcny4yae x = 0,5,
(62] o
roe x = — OTHOLWeHne obLmnx MembpaHHbIX HaNpsHXeHuin K npegeny tekydyectu npu temnepatype T;
R p0,2

y = AL oTHOWeHMe pasmaxa MeCTHbIX TEMMEpPATYpHbIX HaNPsHKeHUN 683 yueTa KOHLEHTpauum K
Rp0,2 npefeny Tekyyectu npu temnepatype T.

MpoMeXyTO4YHble 3HAYEeHUA y cnegyeTt onpeaensTb AMHENHON NHTepnonsynei.

11.3.2 YTOYHEHHYI0 OLEHKY NMPMCNOCO6/19€eMOCTH yNnpyronaacTuyeckumM pacyetom cregyeT NpoOBOAUTH
No HaKOM/IEHHbIM B KOMMNOHEHTE MPOXOAKM AedopMaunsam 1 NepeMeLLeHNsaM.

Jonyckaemble 3Ha4YeHUA HaKOMMEeHHON aedopmaynn pacTsHKeHUs ANS cTasneil ayCTEHUTHOrO knacca He
LOJDKHBbI MpeBbIWaTh:

-1 % — gnAa cpegHein gedopmanmm No CEYEHU0 KOMMOHEeHTa NPOXoAKM (N0 TO/ILLMHE CTEHKWN);

-2 % — ONna MakCMMasibHOrO 3Ha4YeHWsi Ha MOBEPXHOCTM KOMMOHEHTa MPoXoAaku gedopmauunmn, nuHea-
pU30BaHHOW MO ceyeHnto (N0 TOJILLMHE CTEHKW);

-5 % — B 06O TOUKE KOMMOHEHTa NPOXO4KHN.

[na cBapHbIX cCoOeAMHEHWIA CTanein ayCTEHUTHOTO Knacca gonyckaemas gedgopmauuna coctasnset 0,5 ot
ponyckaemoit gedpopmMmann OCHOBHOroO MeTtasna.

HalfeHHble pacyeToM 3HaYeHUs NepeMeLLeHnid, HAKOMIEHHbIX B KOMMOHEHTE MPOXOAKN B TEYEHNE ee
cpoka cnyX6bl C y4eTOM BCeX MOBTOPEHWIA 3KCnayaTauMoHHbIX PEXUMOB, HE AO/DKHbI NpeBbiwaTh Npesenos,
yCTaHOBJIEHHbIX B npoekTte AC.

12 PacuyeT Ha BHELLUHME ANHaMUYeCcKne BO3AeNCTBUSA

12.1 PacueT Ha celicMu4yeckne BO3aencTBUSA

12.1.1 PacuyeT Ha NPOYHOCTb NPU CECMUYECKUX BO3AENCTBUAX (CEAICMONPOYHOCTb) KOMMNOHEHTOB MpPO-
XO[0K AO/MKEH MPOBOAUTLCA B COOTBETCTBUM C NOJSOXEHUAMU (hefepanbHbIX HOPM U nNpaBun B o6nactu wmc-
Nosb30BaHNSA aTOMHON 3aHeprun [2].

12.1.2 CeiicMmnyeckme Harpy3ku paccmaTpuBaroT 419 BCEX YPOBHEl 3eMNeTpsACceHnit, npefyCcMOTPEHHbIX
denepanbHbiMM HOpMaMKU U NpaBunamMy B 06/1acCTV UCNOMb30BaHWUA aTOMHOI 3HEpPruun, ycTaHaBMBaoLWMMM
TpeboBaHMA K 0b6ecrnevyeHUd CENCMOCTOMKOCTM aTOMHbIX cTaHuuin [2]. icxogHbIMM gaHHbIMW A58 pacyeTa
ABNATCA HAGOpbl akceneporpamMM 1 CnekTpoB oTBeTal) (M 06061 EeHHbIX CNEKTPOB 0TBeTal)) Ha oTMeTKax
pacnosioXeHns NPoOXoAoK, OnpefesieHHbIX A/ TPex B3auMMHO MepPneHAMKYSIPHbIX HanpaBfeHWA — BepTu-
KalbHOTo N ABYX FTOPU30OHTasIbHbIX, a TakKXe MexaHn4yeckmne akcnayataunoHHble Harpysku.

12.1.3 Pacuet npoBoaAaT ansa AC ¢ CeCMUYHOCTbLIO naowankm 5 6annoB u Bbilwe. Heob6xoAMMOCTb pac-
4yeToB NpoxXofok ansa AC ¢ celicMMYHOCTBIO naowaakm 4 6anna onpegensercsa NPOEKTHON (KOHCTPYKTOPCKOWA)
opraHusaymei.

12.1.4 Ceiicmuyeckne Harpysky Ha MPOXOAKM AO/KHbI OblTb 3afaHbl C y4eTOM OA4HOBPEMEHHOIO celic-
MWYECKOro BO3AENCTBUA MO TPEM NPOCTPAHCTBEHHbIM HanpaB/eHUAM. YTI/10Bble cOCTaBnfdwLWue cencmmnye-
CKOro BO34ENCTBMA AOMNYCKAETCA He yYMTbiBaThb.

12.1.5 J[onyckaeMble nepemMelieHns (Mpornb, caBur, CMeLWeHne), AoNycKaeMble CKOPOCTN U YCKOPEHUS
0T CeiiCMUYEeCKNX BO3AENCTBUIA (B Clyyae orpaHuyeHuid, yctaHoBAeHHbIx npoekTom AC) cnepyeT onpefensTb
C yyeTOM YyC/0BUWI akcnayaTauun ANsS AAHHOTO KOMMOHEHTa Npoxoaku (Bbl6Op 3a30poB, HeAonycTUMble CO-
yAapeHus, HeJonyCcTMMble NMEPEKOChl, pa3yn/IOTHEHNE TePMETUYHbIX CTbIKOB).

12.1.6 AuHamun4yecKyl peakuuto KOMMOHEHTa MNPOXOAKW cregyeT aHa/iM3umpoBaTb C YY4ETOM CBSA3eil C
APYrMMU KOMMNOHEHTaMU, C KOTOPbIMW OH B3aMMOAENCTBYET, U BAUAHUS 3TUX CBA3EW Ha Ko/liebaHnst KOMNOHEeH-
Ta NPOXOAKMN.

1) Onpegenexne K faHHOMY TEPMUHY YCTaHOB/IEHO B (befepasibHbIX HOpMax 1 npaeunax B 06/1acTu MCMosb30Ba-
HWSt aTOMHOW 3Hepruu [2].
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12.1.7 Tlpn onpefeneHnun AMHaAMUYeCKOl peakuMyn KOMMOHEHTa MPOXOAKM cnegyeT yunTbiBaTb cregy-
Iolme hakTopbl: Macca KOHCTPYKUMWU, B TOM yucie Tenaousonaunm, macca xmgkoctu B tpybax, HAC (B Tom
yucne OT BHYTPEHHEero W HapyXHOro AaB/ieHus), BAUAIOLWEE Ha XECTKOCTb KOHCTPYKLUN.

12.1.8 3HayeHne OTHOCUTE/IbHOro BA3KOIo AeMnupoBaH1a Npu OTCYTCTBMM cneyuanbHoro o6ocHoBa-
HUS ONA MeTal/InYeCcKUX KOMMOHEHTOB NPOXOAKN criefyeT NpuHMMaTth pasBHbIM 2,0 %.

12.1.9 OueHKy CelNcMONpOYHOCTM MPOXOAO0K crefyeT MNPOBOAUTL MO AOMNYCKAEMbIM HaNPsXeHWaM,
no fonyckaemMbliM nepeMelLeHnsam, No KpUTepusam UUKINYECKOW NPOYHOCTM, YCTONUYMBOCTM.

12.1.10 HanpsbkeHuss B KOMMNOHEHTax MPOXOAKW He AO0/KHbl NMPEBOCXOAUTb [OMNYCKAEMbIX 3HAYEHWIA,
npuBeAeHHbIX B Tabnuuax 12.1—12.4. HoMuHaNbHble fonyckaeMble HanpsxeHus [0] u [@a]w AONXHbI 6bITb
onpepeneHbl cornacHo 5.3 n 5.4, COOTBETCTBEHHO, MO KPATKOBPEMEHHLIM MEXaHWYeCKUM XapakTepucTukam
mMatepuanos, B COOTBETCTBUWN C TeMMepaTypoli akcnayataumm COOTBETCTBYHOLEN0O KOMNOHEHTa MPOXOAKN U C
yyeToM 3KCnyaTaunoHHbIX (DaKkTopoB.

3HauveHue koappuumeHTta copmbl K, ncnonbdyemoro B Tabnuue 12.1, npuHumarT paBHbiM 1,5 ong
nnactuH 1 1,3 4na KOMNOHEHTOB MPoOYeil reoMeTpnyeckon opmbl.

B cnyyae ecnu npuHATble ANA pacyeTa akcesieporpamMmmbl Ui cnektpol oteeta gna N3 n MP3 pasnnya-
I0TCA TONIbKO amMnanTyfamMmun He MeHee Yem B [Ba pasa, [onycKaeTca He paccMmaTtpuBaTb coYeTaHue Harpysok
HY3 + M3.

Ta6nunya 121 — CoueTaHusi Harpy3oK ¥ AOMyCKaeMble HanpsHXeHUs 415 KOMMOHEHTOB NMPOXOAOK, 3a WCK/IHYEHVEM
060/1TOB, LUNWUIEK

Kareropus
CeliCcMOCTOMKOCTM CoueTarie Harpysok cs)l (as)2
HY3 + MP3
HHY3 + MP3 1,4 [0] 1,4 K [a]
YMA + MP3
HY3 + M3
1,2 [a] 12 K [a]
HHY3 + M3
HY3 + M3
[ 1,5 [0] 1,5 K [0]
HHY3 + M3

Tabnunuya 12.2 — 3HayeHUss 4onyckaemblX HanpshkeHWiA ansa 601TOB U WNunek

Kateropus
ceiicMOCTOKOCTHN

CoueTaHne Harpysok
HY3 + MP3
HHY3 + MP3 1,4 [a]w 2,2 [a]w
| YA + MP3
HY3 + N3
HHYS + 113 1,2 [a]w 2,0 [alw
HY3 + N3
I HHY3 + M3 1,5 [a]w 2,3 [ajw

HHY3 + N3

Tabnunuya 12.3 — 3HayeHns JOMyCKAEMbIX HaMPSHKEHWUI CMATUS

KaTeropus

o o CoueTaHue Harpysok [onyckaemoe HanpsixeHue
celicMOCTORKOCTU

HY3 + MP3
HHY3 + MP3 2,7 [o]
[ YMA + (MP3)
HY3 + N3

2,5 [a]
HHYS + M3
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OKOHYaHve Tabnmupl 12.3

Kateropusa

o o CouyeTaHune Harpysok onyckaemoe HanpsixxeHune
CenCcCMOCTONKOCTU py ﬂ' Y p
HY2 + N3
I 3,0 [a]
HHY2 + N3

Tab6nuuya 12.4 — 3HayeHUs fonyckaeMblX HaNMpAXeHNh cpesa

fAonyckaemoe HanpshxeHue

KaTerOpVIFI CoyeTaHune Harpysok
celicMOCTOMKOCTH Py ana 60NTOB U WNKNekK AN KOMNOHEeHTOB, KpoMe cpe3a
(cpes pe3b6bl) pe3bbbl wnunek n 601ToB
HY3 + MP3
HHY3+ MP3 0,7 [a]w 0,7 [a]
I YMA (MP3)
HY3 + N3
0,6 [a]w 0,6 [0]
HHY3 + N3
HY3 + N3
I 0,8 [o]w 0,8 [a]
HHY3 + M3
Ta6nunya 12.5 — CouyeTaHuUa Harpy3ok um gonyckaemble HanpsiXXeHUs ANA 3aWUTHbIX o6onoyek (Tpyob)
Kareropusi celicMOCTOMKOCTH CoueTaHvie Harpy3ok s)l (°s)2
HY3 + MP3
HHY3 + MP3 1,4 [o]c 1,8 [o]c
I YMNA + MP3
HY3 + M3
1,2 [o]c 1,6 [o]c
HHY3 + M3
HY3 + M3
I 1,5 [o]c 1,95 [o]c
HHY3 + M3
12.1.11 Mpu pacyete 6GONTOB M WNUIEK HA MPOYHOCTb MPU CENCMUYECKNX BO3AEACTBUSAX yCUIme 3artsra

crnefyeT OTHOCUTb K MeXaHWUYeCcKUM Harpyskam.

12.2 PacueT Ha BHellHue AnHaMmmn4yeckme BO3,£I,8I7ICTBI/IFI TEXHOITeHHOIo NponcxoxxgeHums

12.2.1 Pac4eT NpoXof0K Ha BHELWHNE ANHAMMNYECKME BO3AEiCTBUA TEXHOTEHHOIO NPOUCXOXAEHNSA (BO3-
AylWHasa yaapHas BOSiHa, NajeHue netaTesibHOro annapaTta) NPOBOAST NPU COBMECTHOM [AEeNCTBUM 3KCn/ya-
TAUMOHHbIX N AUHAMMNYECKUX HArpy3ok. PaccmatpusaloT AUHAMUYECKME HArpy3ky Ha NPOXOAKY, BO3HUKalLWwmne
npu OeincTBUM yAapHOl BOMHbI WAWM NPV NajeHun netTaTenbHOro annaparta Ha CTPOUTENIbHble KOHCTPYKLUW.
O6wue NoONOXeHUA M MeToAbl pacyeTa MPUHMMAKT B COOTBETCTBMM C nonoxeHusamu 12. MNpu BbIGOpe pac-
YeTHbIX CoOYeTaHui 1 AonycKaemblX HaNpPsXeHUin AuHamuyeckne Harpysky paccMmaTpuBaloT Kak COOTBETCTBY-
owne MP3.

12.2.2 B cnyyae ecnu cnekTpbl OTBeTa Npu AeNCTBUX yAapHON BOMHbLI MW NpU NajeHun netaTesibHoro
annaparta BO BCEM AMana3oHe 4acTOT HUXEe CMeKTpPoB oTBeTa npu MP3, pacyeT Ha COOTBETCTBYHOLNE BO3AENA-
CTBMS JONycKaeTcs He NPOBOAUTL.

12.2.3 PacyeT Ha UMKINYECKYH MPOYHOCTb NPU BHELWHEM AMHAMMWYECKOM BO3AENCTBUU TEXHOTEHHOTO
NPOVCXOXAEHNA [ONYyCKAeTCA He MPOBOAUTH.
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13 PacueT Ha BMOPOMPOYHOCTbL TPYOHbIX MPOXOA0K

13.1 Pac4yeToM Ha BMOGPOMPOYHOCTb KOMMNOHEHTOB TPYBOHbIX NPOXOAOK AO/KHA ObITb NOATBEPXAEHA LU-
Knnyeckass NPOYHOCTb C y4eTOM BMOGpPOHaNpsXeHWid B COOTBETCTBMM C pasgenom 10.

13.2 PacyeT Ha BMOGPOMPOYHOCTb KOMMOHEHTOB TPYOHbIX MPOXOAO0K He NMPOBOAAT A8 TPYOHbIX NPOXO-
[JOK, He noaseprawLmxca BU6paLnoHHOMY HarpyXeHuto.

13.3 JlonyckaeTcs He MPOBOAWTb pacyeTbl HA BUOPONPOYHOCTb KOMMOHEHTOB TPYOHbIX MPOXOAOK, ecnu
ANA npucoeguHeHHbIX Tpy60NpoBOAOB MNpOBeAeHa OTCTPOika OT pe3oHaHca WM BbINOJIHEH /060 13 ABYX
KpuTepmes:

- BE/IMYMHBbI CpefHeKBaApaTUUHbIX 3HavyeHnii BMOpockopocTeil ®ck3 He npesblWwakT Nck3 < [ack3], rae
[Meks!t = 7,5 mm/c;

- Be/INYMHbI MaKCMMasibHblIX 3Ha4yeHWii BUOGPOCKOPOCTEW I ax He npeBblwawT rMrax < [taxP [Oe
[#Tax] = 15 mm/c-

KpuTepuin no r” ax TpebyeT KOHCepBaTMBHOIO M3MEPEHNS CKOPOCTElW B pas/MyHbIX Touykax Tpybonpo-
BOJHON cUCTEMbI, NpoXxoasieli Yepes NPoOxXoaKy, 4151 onpeAesieHNss ToYeK C MakCMasbHOlW BUOPOCKOPOCTLIO.
Korga mecTononoxeHne 3TUX TOYEK YCTAHOBMEHO, B HUX BbIMOIHAIOT OKOHYaTeIbHble M3MEepeHNs Makcumasb-
HbIX CKOpPOCTENA.
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