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Mpeancnoeue

1 PASPABOTAH AkuuoHepHeim obuwecteom «OpgeHa JleHuHa HayuHo-uccnenoBatensCckun U
KOHCTPYKTOPCKUIA MHCTUTYT 3HeprotexHuku uMmeHu H.A. Jonnexana» (AO «HUKNST»)

2 BHECEH TexHn4yecknmM KOMUTETOM Mo cTaHaapTuiauum TK 322 «AToOMHasa TeXHUKa»

3 YTBEPX/EH W BBEJEH B JEVCTBWE MMpukazom denepanbHOro areHTCTBA MO TEXHUYECKOMY
perynvpoBaHuio u metponorun ot 28 nekabps 2024 r. Ne 2079-ct

4 BBEJEH BINEPBbIE

5 ®egepanbHOe areHTCTBO MO TeXHM4eCKoMy perynmpoBaHUO M MeTporiormm He HeCeT OTBETCTBEH-
HOCTU 3a NAateHTHYK YUCTOTY HaCTodAlero ctadgapTa. MNaTeHTOOGNagaTens MOXeT 3a89BUTb O CBOMX npaBax v
HanpaBnTb B fDe,n,epaanoe dreHTCTBO MO TEXHUYECKOMY PETYIIMPOBAHUKD U METPONOrMn aprymeHTMpoBaHHoe
npegnoXxeHwe © BHECEHNN B HacToALWMA CTaHOapT nornpaeBkn OnAa yKasaHuA VIHCbOpMaLI,I/IVI O Hann4mnu B CTaH-
naprte 00BLEKTOB NaTEHTHOTo npaea u naTeHTooﬁnanaTene

MNpasuna npumeHeHUss Hacmosweao cmaHdapma ycmaHoeneHsl 8 cmamse 26 @edepanbHO20 3aKOHAa
om 29 uwHa 2015 2. Ne 162-®3 «O cmaHdapmu3zauyuu e Pocculickoli @edepayuuy». WMHpopmauus ob
U3MeHeHUsX K HacmosuweMy cmaHdapmy nybnukyemcs 8 exez00HOM (110 COCMOAHUK Ha 1 AHBapsa MeKyuwezo
2o0a) uHghopmayuoHHOM yKazamene «HayuoHansHble cmaHOapmsbi», a oguyuanbHbil MeKcm usmMeHeHul
U ronpasoK — 8 eXeMecayHoM UHOPMayUOHHOM ykaszamerne «HayuoHanbHbie cmaHdapmel». B ciyvae
rnepecMmompa (3aMeHbl) unu ommMeHbl Hacmosuie2o cmaH@apma coomeemcmsyrouwee ygedomneHue bydem
onybnukoeaHo 8 b6ruxalweM ebINyCcKe eXeMecsyHO20 UHGOPMAaUUOHHO20 ykaszamens «HayuoHanbHble
cmaHOapmsi». Coomegemcmeyrowas UHgopmayus, yeedoMieHUe U MeKcmbl pasMewarmecss makxe 8
UHhopMauuoHHoOU cucmeme obuje20 Monb308aHus — Ha oguuuansHoM catime PedepanbHo20 azeHmcemaea
10 MexXHU4YeCKOMY peay/iuposaHulo U Memponozsuu 8 cemu KHmepHem (wWww.rst.gov.ru)

© Odopmnenue. OIEY «MHCTUTYT cTangapTulaumm», 2025

HacToawwmin ctaHgapT He MOXeT ObITb MOMHOCTLIO UMK YACTUYHO BOCMPOU3BEOEH, TUPaXXMNPOBAH U pac-
NMPpOCTpaHeH B Ka4vecTBe OC*)MLI,MBJ'II:HOFO n3naHua bes pa3pelieHunsa <De,qepaanoro dreHTCcTBa no TeXxHNn4ecko-
MYy perynmpoBaHvMi 1 METPOJIOTUA
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HAUMWOHANBbHBIA CTAHOAPT POCCUUCKON OEOEPALUMN

TENNOBLIAENAKLWWUE CEOPKW PEAKTOPOB
C HATPMEBbIM TEMMOHOCUTENEM

PacueTt Ha APOYHOCTbL NpU HEﬁCTBHM CTaTU4YeCKUX Harpya3ok

Fuel assemblies of the sodium-cooled reactors. Rules for strength analysis
under static loads

Data BeepeHuna — 2025—04—01

1 O6nacTb NpUMeHeHUA

1.1 Hactoawmn CTaHOapT yCTaHaBnuBaeT TDEGOBBHMFI K npoBedeHno pac4eToB Ha NMpPOYHOCTbL Tenno-
BblOensAanwmnx C60DOK peaKTopoB C HATPUEeBLIM TennoHocUuTenem npu OEeNCTBUKU CTATUYECKUX Harpy3ok.

1.2 Hactosawwmn CTaHOapT npegHa3Ha4veH and npyuMmeHeHns npu obocHoBaHUK NMPOYHOCTW Tennoeblige-
NALWKUX CGODOK PeakTopoB C HaTpuneBbliM TENIOHOCUTENEM B COOTBETCTBMU C cbe,u,epaanblmm HOpMaMun "
npasunamn B obnacTn MCnNonbL30BaHUs aTOMHOR 3HEeprun, yCtaHasnmeakWKMMM OCHOBHbIE TDEGOBEHMH k 06o-
CHOBaHWK NMPOYHOCTU U TEPMOMEXaHNYECKOro noeeaeHna TenfioBblOeNnALWNUX CﬁOpOK 1M TENNOBbIOENAKLNX
3reMEHTOB B aKTUBHOW 30He pPeakTopoB C HATpMEBbLIM TENINMOHOCKUTENEM.

2 HopmaTuBHbIE CCbINKK

B HacToslwemM cTaHgapTe MCnonb30BaHbl HOPMaTUBHBIE CChIMKW Ha CredyloLlMe cTaHgapThl:

FOCT 24346 Bubpauwnsa. TepMUHbI U onpegeneHns

MOCT P 59115.1 ObocHoBaHMe NpoYHOCTM 0bopysoBaHusA M TpybONpOBOOOB aTOMHBLIX 3HEpreTuye-
CKMX YCTAHOBOK. TEpMWHBI U onpegeneHus

MOCT P 59115.9—2021 OBocHoBaHue npoyHocTh 0bopydoBaHua u TpybonpoBOAOB aTOMHEIX aHepre-
TMYECKUX YCTaHOBOK. [MoBEpOYHLIA pacyeT Ha NPOYHOCTb

FOCT P 71787 Tennosblgenswowme cOOpkn 1M TENNOBbLIAENAOLWME NEeMEHTbEl PeaKkTOpPoOB C HaTpue-
BbIM TennoHocutenem. TpeboBaHWs K XapakTepucTUKaM KOHCTPYKLWOHHbIX MaTepuanoB ANSA pacyeToB Ha
MPOYHOCTb

FOCT P 71789 Tennosbigensiouwme cbopky peakTOpoB C HAaTpMeBbIM TennoHocuTenem. PacyeT Ha
NPOYHOCTL NPY AENCTBUN OMHAMUYECKUX HATPy30K

MpumeyaHue— lNpy NONb30BaHUK HACTOALLMM CTaHAAPTOM LienecoobpazHo NPOBEPUTL ASHCTBUE CChINOYHbIX
CTaH4apToB B MH(OPMAaLMOHHOM cucTeme obLLero Nnonb3oBaHWa — Ha ouLMansHoOM caiiTe defepanbHOro areHTcTea no
TEXHWYECKOMY PEryrnupoBaHui0 U METPOMOMMK B CeTU VMIHTEpHET 1N No exeroaHoMy MHopMaUMoHHOMY yKasatento «Ha-
LMOHamMBHLIE CTAHAAPTLI», KOTOPLIFA ONyGnMKoBaH No COCTOSHMIO HA 1 AHBAps TEKYLLEro roaa, v rno BbiMycKaM exXeMecsay-
HOro MHOPMALIMOHHOTO YKasaTensa «HaunoHanbHble cTaHAapThI» 3a TeKyLMIA rogd. Ecnu 3aMeHeH CCbINoYHbIi CTaHAapT,
Ha KOTOpbIA JaHa HedaTMPOBAaHHAs CCbIMKa, TO PEKOMEHAYETCS MCMONb30BaTh ASNCTBYIOLLYK BEPCUIO 3TOrO CTaHdapTa
C YYETOM BCEX BHECEHHbIX B JaHHYIO BEPCUIO M3MEHEHWI. ECN 3aMEHEH CCbINOYHLIA CTaHOApPT, Ha KOTOpbIA AaHa AaTu-
poBaHHas CcbiNka, TO peKOMEHAYETCs UCMONb30BaTh BEPCUI0 3TOTO CTAaHAAPTa C YKa3aHHbIM BhilUe rofoM YyTBEpKAEHUS
(NnpuHsaTKHA). Ecnn nocne yTeepXOeHWs HAaCTOSLLEro CTaHAapTa B CCbINIOYHbIA CTAHAAPT, HA KOTOPLIA AaHa AaTMPOBaHHas
CCbINKa, BHECEHO M3MEHEHWE, 3aTParuBalLLEee NMOMNOXEHNE, HA KOTOPOE AaHa CCbINKa, TO 3TO NONOXKEHWE PEKOMEHOYETCH
npuMeHATL 6e3 yyeTa AaHHOro M3MeHeHWA. Ecnu ccbinoyHbIn cTaHaapT oTMeHEH 683 3aMeHbl, TO NONOXKEHWE, B KOTOPOM
[aHa CChifka Ha HEro, PeKOMEHAYETCH NPUMEHATE B YACTW, HE 3aTparvBatoLLER 3Ty CChINKY.

MapaHune ochbuumnansHoe
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3 TepMuHbI, onpeaeneHns, COKpaLleHMa u o6o03HavYeHunn

3.1 TepMKUHBbI M onNpegeneHun

B HacToswem cTaHgapTe npumMeHeHsl TepMuHbl no FOCT P 59115.1, TOCT 24346, a Taikke cnegyoLme
TEPMUHbI C COOTBETCTBYHOLLMMI ONpeaeneHUsaMu:

3.1.1 ucTuHHOe HanpsxkeHue: HanpsixkeHwe, onpefeneHHoe no guarpaMmMe PacTsKeHWs KOHCTPYKLUK-
OHHOro Matepwana npv 3agaHHoin nedopmMaLm, yHmMTbiBaloLLee NoNpaBky Ha M3MEHEeHWe NNoLwaamn nonepeq-
HOro ce4yeHusa obpasua.

3.1.2 KoMnoHeHT: YacTb TennoBbigenswLwen cOopkn (3a UCKMYeHMeM TennoBbIAENALWMX, NOrmo-
WaKWKWX M 3aMednsaowmnx aNeMeHTOB M MCTOMHUKOB HEWTPOHOB), aHanuanpyeMas npu pacyeTte Ha Mpod-
HOCTb.

3.1.3 mexaHu4veckue Harpysku: [laBneHue, BeCOBble ¥ UHEPLIMOHHbIE CUMbl 1 MOMEHTBI (COCPeaoTo-
YeHHble M pacnpeferneHHble), AeCTBYLMe Ha TENNMOBLIAENALW Y0 COOPKY.

I pumMmevyaHmne — B pac4yeTax Ha Npo4vyHOCTb yCUINUe 3aTdAra pBSbGOBbIX coeuHeHnn YCNOBHO OTHOCUTCH K Me-
XaHW4YEeCKUM Harpyaskam.

3.1.4 HakonneHHan gecpopmaunn: CyMmmapHoe sHadeHre gedhopmaumnin NnacTUYHOCTA W NMOM3y4ecTy
3a paccMaTpuBaeMblil Neprom BpemMeHu.

3.1.5 HOMMHanNbHbIA pasmep: 3HayeHWe, yKasaHHOe B MPOEKTHOW KOHCTPYKTOPCKOW OOKYMeHTauuu
6es yyeTa QOMYCKOB.

3.1.6 noBpexgawuwas gosa: VHTerpansHas xapakTepucTuka, OTpaxawLlas cTeneHb paguauuoHHOro
noBpexaeHWs MaTepuana, onpedensemas Kak HaKonneHHoe YUCno CMELLEHUA OQHOro atoMa M3 yana Kpu-
CTannMyeckoi peleTku Nod 0eMCTBUEeM HEMTPOHHOTO U raMMa-1anydyeHns; eauHULER NoBpexaatoLLei 103kl
asnaeTca 6e3pasMepHan BeNMuMHa «CHa» — CMeLLeHue Ha aToM.

3.1.7 ynpyruii pacJyet: Pacyer no onpegeneHnio HanpsiKeHHo-aepopMUPOBAHHOIO COCTOSIHUST KOM-
MOHEHTa B NPEAMNONOXEHW YNPYroro NoBEAeHNsl KOHCTPYKLMOHHOMO Matepuana.

3.1.8 ynpyronnacTU4eckui pacyeT: PacyeT no onpeaeneHuio HanpsxeHHo-0e0opMUPOBaHHOIO COo-
CTOAHMS KOMMOHEHTA B NpeAnonoKeHUn yNpyronnacTUYecKoro NoseaeHuss KOHCTPYKLMOHHOrO Matepuana.

3.2 CoKkpalweHua

B HacTosllem cTaHgapTe NPUMEHEHBI criefyLe COKpaLleHus:
NN — nuHwWsa NnpyBegeHns;

HOC — HanpsikeHHo-Ae(hopMUPOBaHHOE COCTOSAHUE;
HHY3 — HapylueHue HopMarnbHBIX YCIIOBWUIA 3KCNNyaTaLluu;
HY3 — HopmanbHble yCNoBWUS 3KCAnyaTauuu;

MKO — npoeKTHas KOHCTPYKTOPCKas AOKYMEeHTaLUMWs;

PY — peakTopHas ycTaHoBKa,

CIN — ce4yeHne npueeneHUs;

TBC — Tennoeblgensawwas cbopka;
YW — ycrnoBus ncnbiTaHWM;
YMA — ycnoeusa NpoOEKTHOW aBapuu.

3.3 O6o3HayYeHun

B HacToswemM cTaHgapTe NpUMeHeHbI criegylowne o6o3Ha4YeHns:

a — HaKonneHHoe YCcTanocTHOe NoBPeXaeHUe;

A — OTHOCUTENbHOE YANWHEHWE Nocne paspbiBa, Y%;

AIT — YCNOBHLIA Npeaen ocTaTtoMHOro YANMHEHWA NpW paspbiBe Npy Temnepatype T 3a Bpems {, %;

¢ — cymmapHasi npubaBka K TOMwWHe CTEHKW, MM;

Cq4 — npubaBKa K TOMNLKMHE CTEHKWU, paBHas OTpULATENbHOMY [OMYCKY, MM;

€, — npubaBKka K TOMNWWHE CTEHKMU, YYMTbIBAKLWAS YTOHEHUE CTEHKU BCNEACTBME KOPPO3UKU 3@ CPOK
cnyx6bl KOMMOHEHTA, MM;

ET — mogynb ynpyroctv npu Temnepatype T, MMa;

K| — k03tpdULMEHT MHTEHCMBHOCTW HanpsikeHui, Mla - m12;

Kic — KpUTUYECKUA KOIPEPULIMEHT MHTEHCMBHOCTU HanpsikeHui, MIa - m1/2;
2
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K. — KpuTn4eckoe 3Ha4eHne KO3MPULNEHTE NHTEHCMBHOCTU HANPSKEHUI, NoNy4YeHHOe NepecyeTom
13 JC, MMa - M”z;

Ko — 2P eKTUBHBIN KOIPPUUMEHT KOHLEHTPALWUKU YCMOBHBIX YNPYTUX HANPSKEHWUI;

K, — Teopetuyeckuit kKO3 ULIMEHT KOHLEHTPaLMU HanpskeHui;

Ngo — KoadhpUUMEHT 3anaca NPOYHOCTK No Npeaerny TeKy4ecTu;

Ny, — KO3 @PUUMEHT 3anaca NPoYHOCTK MO BPEMEHHOMY COMPOTUBIIEHWIO;

Nyt — KO3 PUUMEHT 3anaca NpoYHOCTH MO Npeaeny ANMTensHOW NPOYHOCTH;

Ny — KOa(PUUMEHT 3anaca NPOYHOCTH MO YMCIY LUMKNOB NpY pacyeTax Ha LUMKITNYECKY NPOYHOCTE;

n, — KOA(hULUMEHT 3anaca NpoYHOCTH MO YCNOBHOMY MECTHOMY MPUBEAEHHOMY HanpsiKeHuto npu
pacyeTax Ha UMKITUYECKYH NMPOYHOCTb;

N — 4ncno UMKNOB HarpyXeHus KOMNOHEHTa B aKcnnyaTayunu;

[N] — ponyckaemoe 4Mcrno LUWKNOB HarpyXeHWs KOMNOHEeHTa B aKcnnyarauuu;

p — pasneHue, Mlla;
Rgt — npegen nonaydectu, MlMa;

R, — MuHMMansHoe aHayeHue BPEMEHHOTO COMPOTUBIEHNs npu Temnepatype T, MMa;

R;ﬂ — npegen AnNUTENbHOW NPOYHOCTU MPU MakCcUMarnbHOW TeMnepaType UuKna HarpyxeHus 3a Bpe-
ms t, MlMa;
T .
Rp0,2 — MWHMManbHOe 3HavYeHwWe YCMOBHOIo npeaena TekydecTtu npu temnepatype T, Mla;
RL — npegen BblIHOCIMBOCTU NMPU CUMMETPUYHOM LIMKIE OCEBOro pacTsXeHUs-CxXaTuda Npu Temnepa-
Type T, MMMa;
Rge — npegen nponopuMoHansbHoCcTH Npu Temnepartype T, Mla;

S — HOMMWHanbHasA TOMLWMHA CTEHKN, MM;

Sp — pacyeTHas TOMNLWMHA CTEHKU, MM,

tr — Bpems paboTbl Npu Temnepatype T, 4;

t — Bpems 00 paspylleHus, Y,

T — Temnepatypa, °C;

T, — Temnepartypa, Npu OOCTWKEHWM KOTOPOA HeoBX0AMMO y4uThIBATL XapakTepUCTUKN ANUTenLHON
MPOYHOCTM, NNACTUHHOCTK W nonayyectu, °C;

ZI — YCMOBHbIW Npeaen ANUTensLHOro CTAaTUYECKOro CyxeHusl Npu Temnepatype T 3a spemsi ¢, %;

Z.I‘?I‘ — yCHOBHbIF‘I npenen paBHOMEPHOro OTHOCUTENBHOIO CyXeHuA nonepevyHoro ce4deHnsa npu ann-

TENbLHOM CTaTUYEeCKOM pa3spylieHun, %;

(0)y — rpynna npuBeOeHHbIX HaMPsHKEHWA, onpefenseMas no CoCTaBnAlWMUM 0bWnX MeMBpaHHbIX
HanpsKeHWn Npu MexaHU4ecknx eBosgencteunsx, Mlla;

(0), — rpynna npuBedeHHbIX HanpsXXeHU, onpefensemas No COCTaBNALWMM OBLWNX UMK MECTHBIX
mMemBpaHHbIX U 06LWKUX N3rMBHBIX HaNpsKeHWH, AeUCTBYOWKX B cedeHnn TBC npu mexaHWdeckux Bosaen-
cTBUax, Mla;

(o), (0),-],-, (0) e (G)jk — npuBedeHHble HanpsxeHua Bes yyeTa KoHueHTpauuu, MMMa;

(G)max — MakcumarbHoe npuBefeHHoe HarnpsbkeHue, Mla;

(0)gy — PasMax npuBeAeHHbIX HanpsbkeHnn, Mla;

(0,7) — amnnnUTyaa yCroBHbIX YNpYrux NpMBEOEeHHbIX HanpskKeHUn, paccHnTaHHana ¢ y4eToM Koadgu-
LMEeHTa KOHLeHTpaL MK YCNOBHEIX YNPYrux HanpsxkeHun, MMa;

(0,4F)y, — amnIMTyga MecTHOro YCMOBHOIO YNpyroro NpUBeAEHHOro HanpsikeHws B Gonte (LWnunbke),
paccyMTaHHas C y4eTOM KOHLEeHTpauun HanpsaxeHui B peasbe, Ma;

(GF),-J,-, (GF)jk, (0p)j (0F) — MecCTHbIe YCrOBHbIE YNpYre NpUBEAEHHbIE HANPSKeHWs, paccynTaHHbIe ¢
y4yeToM KoadpuumMeHTa KOHLUEHTPaLMK YCNOBHbLIX YNPYrux HanpsxkeHuin, MlMa;

(0F)max — MakcMmarnbHOe YCNOBHOE YNpyroe NpuBefeHHOe HanpsikeHne, paccunTaHHOe C y4eTOM KO-
appuLMeHTa KOHLEHTPaUKUKW YCIOBHbIX YNPYrKux HanpsxeHun, Mla;

(GL)H-, (GL)jk, (6))jf (0,) — MECTHble NMpVUBEAEHHbIE HAMPSHKEHWsI, PacCYUTaHHbIE C Y4ETOM TeopeTuye-
CKoro KoadhuumneHTa KoHUEeHTpauum HanpsikeHnia, Mla;
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[6] — HomMuHanbHOe gonyckaemoe HanpsekeHve, MMa;

[c],, — HOMMHanbHOE gonyckaemoe HanpshkeHwe B 6onTe (wnuneke), MMa;
¢ — HanpskeHue, Mla;

G, — HanpsbkeHwe camokoMmnexcauuun, MMa;

O, — HanpsbkeHuwe komneHcauuu usruba, Mra;

O, — 00LIMe HanpsXeHne KOMNeHcaLM pacTsikeHua unu cxartus, MlMa;
Oym. — MECTHOE HanpsiKeHWe KOMMEeHcaLUWK pacTsxxeHns unu cxatus, MrMa;
o, — obuiee narnbHoe HanpsxeHve, MMa;

Gy, — MecTHoe u3rnbHoe HanpsikeHune, Mla;

G}, Gj, ) — HaNpsXXeHne Ha rMasHbIX Nnoljaakax i, J, k, MINa;

Km

G,/ — HenuHenHas cocTaBnawllaa HanpsxkeHuid, Mla;
G, — obuwee membpaHHoe HanpsikeHue, MMMa;
G, — MecTHoe MemBpaHHoe HanpsbkeHue, MMa;

Ogw — OOliMe HanpsxeHns, Bbi3BaHHble pacnyxaHuem, Mla;

Ggy — MECTHbIE HanpshXeHus, Bbi3BaHHbIe pacnyxaHuem, MMa;

c; — obuwwe TemnepaTypHble Hanpsxenusa, MMa;

O, — MECTHble TemMnepaTypHble HanpsxeHus, MMa;

Py — KO3MDULIMEHT CHMKEHMA LMKNNYECKOA NPOYHOCTM CBAPHOTO COEAVMHEHMS;

0, — KO3PPULNEHT CHUKEHWNSA MPOYHOCTM CBAPHOTO COBANHEHUS;

T, — HanpshkeHue koMneHcauun kpydeHus, MMa;

Y — KO3DPULUMEHT CHUMKEHUS AONTOBEYHOCTM NPU HANOXEHWUM BbICOKOYACTOTHBLIX LIUKMOB.

4 OOwmne NonoXxeHus

4.1 MpoyHocTe TBC cunTaetcsa obecnevyeHHO, ecnu B TeY4eHWe BCero paccMaTpuBaeMoro NpoekTHOro
nepvoga BpeMeHU He OCTUraeTCcsa HU OOHO U3 NpeferbHbIX COCTOSHWIA BO BCEX NPEeAYyCMOTPEHHEIX MPOEKTOM
PY pexumax akcnnyatauun. OBocHOBaHWE HEOOCTUXKEHUA NpedenbHbIX COCTOAHUIA COCTOUT B MPOBEPKE KpU-
TepueB NPOYHOCTU, C Y4ETOM 3arnacoB NPOYHOCTHU.

4.2 Pacuet Ha npo4yHocTk TBC gomkeH npoBoguMThCs B ABa 3Tana:

- pacuyeT no BbIGOpY TOMNLMH CTEHOK KOMMOHEHTOB;

- NOBEPOYHbLIA pacyer.

4.3 Pacuer no BbIBOpY TOMWMWH CTEHOK KOMMOHEHTOB MPOBOAMTCS MeTo4aMy MOBEPOYHOro pac4yeTa
Ha CTaTUYeCKy W OMUTENbHYK CTaTUYeCcKy MPoYHOCTh. BeiGop pacyeTHoM TOMLWMHEI CTEHKM KOMIMOHEHTAa
Ha4YMHaeTCs C MPUHATUA HAYanbHOrO 3HAYeHUs Sp, KOTOPOE 3aTeM [OMKHO ObiTh MOATBEPXKAEHO pacyeToM.
3HayeHne pacyeTHOM TOMWMUHbI CTEHKU Sy, CYMTAETCA NOATBEPKAEHHBIM PACYETOM B TOM Clydae, ecrim onpe-
AeneHHble YyNPYrMM pacyeToM 3HaYeHUs HanpsiKeHU pacyeTHbIX TPynn Kateropuit (6), 1 (), YAOBNETBOPAOT
YCNOBUAM CTATUHECKOW M ANUTENbHOW cTaTU4eckon npo4HocTu no 8.1 n 8.2.

HomuHanbHasa TonwyHa CTeHKU KOMNOHEHTa [OMKHA YA0BNETBOPSATL YCNOBUIO S 2 S + C.

CymMmmapHyr npubaeky K pacyeTHOW TOMLLWHE CTEHKU KOMMOHEHTa onpefensT no dopmMyne

C =Cyq * Cy. (4.1)

anGaBKy C44 ONPEAENAOT NO KOHCprKTOpCKOF‘I AOKYyMeHTauuu U NnpuHMMaroT pBBHOﬁ oTpuvUuaTernbHOMY
OO0MYCKY Ha TOJILWWKNHY CTEHKW.

anGaBKa Co YYUTbIBAET KOPPO3MOHHOE BIINAHKE paﬁoqu cpen Ha matepuan KOMNOHEHTA B YCNOBUAX
JKCnnyarauunn. 3HaueHne HDMGEBKM C, YCTaHaBNMBAETCA KOHCprKTOpCKOﬁ OpFElHI/I.’:laU,MEﬂ C y4eToOM CKOpPOCTH
KOPPO3UK U BpeMeHN SKCnnyataunin.

|_|pVI OBYCTOPOHHEM KOHTAKTE CTEHKW KOMMNOHEHTAa C KOppOBVIDHHOI?! Cpe,D,Ol?I 3Ha4veHune I'IpM6aBKVI C, CNe-
AYET NPUHMMATbL PaBHbBIM CyMMe 3HaYeHUN I'Ipl/lﬁaBOK ONS KaXgon n3 CTOPOH.

4.4 Ecnn TeMneparypa KOMMOHeHTa TBC npyW aKcnnyatauun, B TOM HKUCIEe Ha OTAENbHbIX pexuMmax,
HWxe T, TO pacyeT Ha MPOYHOCTb B 3TUX PEXUMax criegyet NpoBOAUTL NO npeferibHbIM COCTOAHUAM bea y4de-
Ta XapakTepnCTUK ONUTENbBHON NPOYHOCTKU U NON3y4ecTn MeTanna.

Ecnu TemMneparypa KOMMOHeHTa TBC, B TOM 4YUCINe B OTAENbHBLIX peXumax, paBHa UK NMpeBbilLaeT TI’
TO ero pacyeT Ha NPOYHOCTb B 3TUX pexXumax cnenyet npoBoOuMTb, C UCMOMNb3OBaHMEM He3aBUCUMbIX U 3aBU-
CUMbIX OT BpEMEHW XapaKTepPUCTUK KOHCTPYKUWNOHHbBIX Marepuanos.

4
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4.5 lNpw onpegeneHMn 3Ha4eHWA HOMWHATbHbLIX JOMYCKAEMbIX HAMPsKEHWIA UCMOMb3yT cnegyrlne
XapaKkTepucTUKN MaTepunanos:

- BpEMEHHOE CONPOTUBMNEHME;

- Npefen Teky4yecTu;

- Nnpegen AnMTensHOM NPOYHOCTH;

- npegen nonsyvyecty (Mpu orpaHudeHun gedopmacn).

4.6 3HadeHun UINHECKUX M MEXAHWHECKUX XapaKTepWCTUK KOHCTPYKLUMOHHBLIX MaTepwuanos, Xapak-
TEPUCTUKN PAAWMALIMOHHOW 1N TEPMUYECKOW MOM3y4ecTh U paavalMoHHOro pacrnyxadus u Temnepatypa T,
NPUHUMAKTCA B COOTBETCTBUMU C AEWCTBYIOLWMMN HOPMaTUBHLIMWU NPAaBOBLIMU akTamMu u/unu dpenepaneHbi-
MU HOpMaMK W NpaeBunamu B obnactu MCNonb30BaHUSA aTOMHOW 3HEpPruu, YCTaHaBMMWBAKLUMK OCHOBHbIE
TpeboBaHUA K 060CHOBAHWUIO MPOYHOCTU M TEPMOMEXaHUYECKOro NoBedeHUsa Tennosblgensawwx cbopok u
TENnoBLIASNALLINX 3NEMEHTOB B aKkTMBHOW 30HE PEaKTOPOB C HATPUEBLIM TeMnMnoHoCUTENemM, U/MMNn NpPoeKT-
HOW KOHCTPYKTOPCKON OOKYyMeHTauuen, u/mnm o60CHOBLIBAKOLW MM OTHETOM, pa3paboTaHHbIM B COOTBETCTBUN
cTOCT P 71787.

4.7 TMoeepoyHblil pacueT TBC npoBoasaT No MX HOMWHAMNLHLIM pa3Mepam, 3a UCKITYEeHWUEM pacyeToB
YCTOWYUBOCTU.

Mpw noBepo4HomM pacueTte TBC gomkHbl ObiTh YYTEHLI BCE AENCTBYHOLLNE HA KOMIMOHEHT Harpy3ku 1 pac-
CMOTPEHbI BCE NPOEKTHbIE PEXMMbI 3KCMNyaTaymnn.

4.8 MNoBepoyHbli pacdeT TBC npu cTaTUHecKUX Harpyskax OMKEH BKIoYaTh B cebs:

a) pacyeT Ha CTaTWYEeCKY MPOYHOCTb;

B) pacyeT Ha yCTOMYUBOCTL;

B) pacuyeT Ha LMKIUYECKYH NPOYHOCTE U/UNKW ONUTENBHYI0 LMKITMYECKY NPOYHOCTL NpyU TEMepaType,
PaBHOM UMK NpeBblWaoLwen T, v (UNK) NPU HaNUYUKM pagraunoHHON NON3y4ecTy;

r) pacyeT Ha COMpOTWMBIEHWE XPYMKOMY (BA3KOXPYNKOMY) paspyleHuo (HectabunbHoe pasBuTue
TPEeLMHbI);

L) pacyeT Ha ANUTENbHYI CTaTUHECKYHO MPOYHOCTD;

e) pacyeT Ha nporpeccupyolliee nameHeHne opmMbl U pa3MepoB;

X) pacudeT Ha HaKonfeHWe BA3KOMNMNacTUYecknx (Nnactuyeckux) aedopmaLii.

4.9 lMpw pacuete TBC Ha cTaTU4ecKyto MPOYHOCTL MPW BCEX 3HAYEHUAX HArpy3oK U TeMnepaTtyp B pe-
Xumax pabotbl PY, permnameHTUPOBaHHbIX NPOEKTOM, NPUBEAEHHbLIE HAMPSKEeHNA B KOMMOHEHTE He JOMKHbI
npeBbllLaTh 4ONYCKAEMbIX 3Ha4YEHWUI, yCTaHOBMNEeHHbIX B 8.1 1 8.2.

4.10 Pac4yeT TBC Ha yCTOMYMBOCTL JOMMKEH NPOBOAMTLCS ANS NOATBEPXKOEHWUS TOro, YTO 3Ha4YEeHUs Ha-
rpy>KatoLlx (hakTOPOR He MPEBbLILLAKT A0MNYCKAEMbIX 3HAYEHWI, YUUTHIBAKOLLUX ONACHOCTL MOTEPU rEOMETPU-
YECKON YCTOMYMBOCTU KOMNoHeHTOB TBC.

4.11 Pacuet TBC Ha UMKNMYECKY0 NMPOYHOCTL MPOBOASAT HA OCHOBE aHAmNW3a HarnpsXeHWn C y4eToMm
KOHLEHTpaLKun HanpskeHUn ¢ Lenblo WUCKIIYeHUsS BO3HUKHOBEHUS TpelwuH B KOMMOHEHTe BCreacTBMe Lu-
KNMUYECKOro HarpyXeHusl.

JonyckaemMble amnnuTyabl HANPSXeHWn A8 3a1aHHOr0 KONUYecTBa LUUKINOB, BPEMEHWU U TeMnepaTypbl
3KcnnyaTauuu onpenensitoT UCXoas M3 XapakTEePUCTUK COMPOTUMBIEHUSA YCTanoCTHOMY paspyLUeHWt, 3aBu-
cAWmMX B 0bulem crniyyae oT TeMnepaTtypbl, BDEMEHW, BNUsHUA paboyen cpefbl U HEMTPOHHOMO obny4eHus,
BBEAEHMEM Ko3(PdULMEHTOR 3anaca NpPoYHOCTM MO YUCY LUUKIMOB U N0 HaNpsXeHUsaM.

B pesynbrate pacdeTta TBC Ha UMKIMYECKYH NPOYHOCTE (ANUTENBHYI LMKIUYECKY0 MPOYHOCTL) onpe-
AensiioT AonycKkaemMoe YK1CIo NOBTOPEeHWI pexmnMoB paboTel PY npu akcnnyatauum 45 3a4aHHbIX MOBTOPHbIX
3KCMNITyaTauMOHHbIX TEMMNEpaTYPHbLIX U MeXaHWYeCKUX Harpy3oK, Unu Jonyckaemble TeMrnepaTypHble U Mexa-
HUYECKME HArpy3Ku ANs 3a4aHHbIX YMCEN NOBTOPEHUI pexuMor pabotel PY npu skcnnyaTtauuu.

4.12 lMpw oueHke uMknuyeckon npovHocT TBC 3a npegenamMu ynpyrocT MCNONb3yloT YCIIOBHOE yrpy-
roe HanpsikeHue. JTO HanpsbkeHue JOMKHO BbiTb pAaBHO NPOU3BEOEHWIO 3HAYEHUA YNPYronnacTu4eckon ae-
dopMaLum B paccMaTpuBaeMon TOUKE Ha MOOyMb YNPYrocTu.

4.13 Pac4er TBC Ha conpoTuMBneHwe HecTabuibHOMY pOCTY TpeLiMHbl MPOBOAAT Ha OCHOBE COMO-
CTaBMeHua KoadpuUMeHTa MHTEHCUMBHOCTW HaNpsiKeHWA pacCyMTbiBAEMOrO B JIMHEMHOW WITKM HENTMHEWHOW
MOCTAHOBKE C KPUTUYECKUM 3HAYEHMEM WNKU B LENAX UCKIHYEHWA BO3MOXHOCTW XPYMNKOro (BA3KOXPYMKOro)
pa3spyLUeHus.

4.14 Pac4eT Ha ONUTENbHYH CTaTUYECKYHO MPOYHOCTL MPOBOAUTCA B LEeNsX NpefoTBpalleHns BO3MOX-
HOCTWM OOCTWXEHMWS nMpedenbHo SonycTMMOR gedopmaumy nonsydectu. Mpu pacyete TBC Ha gnuTenbHy
CTaTMYECKYI0 MPOYHOCTb MPKU BCEX 3HAYEHMNSX HArpY30K Npu Temnepartypax paBHbIX UNU Belllie T, HAaNpsKeHWs
B KOMMOHEHTE He JOMXHbI NPEeBbIAaTh AONYCKaeMble 3HaYeHNs.
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Honyckaemoe HanpsbkeHye onpegensaioT MCXOASA U3 XapakTepUCTUK ANUTENbHOW NPOYHOCTU, 3aBUCALLUX
OT TeMnepartypbl U ANUTENbHOCTK HarpyKeHus, ¢ BBeaeHnemM KoadpuumeHTa 3anaca NpoyYHOCTH.

4.15 Pacuet TBC Ha nporpeccupyloliee uameHeHue opmMbl M pa3aMepoB NPOBOAAT HA OCHOBE aHanusa
HanpspkeHHo-4eOPMUPOBAHHOIO COCTOSHUA C Lienbl HedonyLeHUs HakonneHus nnactudeckon gedopma-
LIMM B KOMMOHEHTAaX CBhILLIE YCTaHOBMEHHbIX Npeaenos, NMbo CKMNIYEeHWA HeJONYCTUMbIX U3MEHEHUA chopMbI
W pazmepoB KOMMOHEHTa Npu aKcnnyatayuu.

Honyckaemble v3MeHeHuss opmbl U pasmepos TBC, Bknioyas npornbel, B pesynbTate npouecca Ha-
KOMMNeHns HeoBpaTUMbIX NracTuydeckux gedopMaumnii OMKHbI ObiTb YCTAHOBEHbI NPOEKTHOM (KOHCTPYKTOP-
CKOW) opraHuaaLuen.

4.16 Pacuyet TBC Ha gMHaMu4eckue BO3OeHWCTBUA U BUOPONPOYHOCTL NPOBOAAT NPM COBMECTHOM Oei-
CTBUM CTAaTUYECKUX N OUHAMUYECKMX Harpy3ok B cooteeTcTBum ¢ FOCT P 71789.

4.17 lNpuBegeHHOe HanpskeHWe, ConocTaBnAaemMoe ¢ AoNyCcKaeMbIMKU 3Ha4YeHUsAMIM, ONpeaensoT no Te-
opuK HaNBOoMbLUKMX KacaTeNbHbIX HanNpsHkeHnin Tpecka unu sHepreTuyeckon Teopumn Museca, 3a UCKMYeHueMm
pac4eTa Ha CONpPOTUBMEHWE pa3pyLUeHWto, Korga npuBedeHHble HanpseHus onpeaenstoT o Teopun Hau-
BOonNbLWKMX HOPMATbHBIX HANPSKEHUNA.

4.18 lMony4eHHbIe B pe3ynsraTe NoBepoYHoro pacyeta TBC gaHHble (HanpshkeHWs, Yncna LUKIoB, Bpe-
M$1 Harpy)eHus, Harpysku, gedopmaluy Unu nepemeLLeHnsl) crnegyeT conocTaBnATb C COOTBETCTBYOLLUMU
LOMYyCKaeMbIMK 3HaYeHUAMM, 3aBUCALLMMN OT pexmnMa paboTbl M KAaTErOpMU OENCTBYIOLUX HAMPSKEHWA.

4.19 BnuvsHWe TennoHOCUTENA AOMKHO YYMThIBATLCH B NoBepo4HOM pacyete TBC Ha ocHoBe akcnepu-
MeHTarnbHbIX JaHHbIX.

4.20 BnuaHue obnyyeHWs Ha W3MEHEHWE XapakTepUCTUK MIAcTUYHOCTH, COMPOTMBIEHUSA XPYMKOMY,
YCTaNnoCTHOMY, ANUTENbHOMY CTaTUYeCKOMY paspylleHWo 1 nonaydectn matepuanoe TBC OOMKHO y4YnThbI-
BaTbCA NPW NpoBefeHUN PacHETOB C UCMNOMb30BaHNEM 3TUX XapaKTepUCTUK.

4.21 Bbibop MeToAa WK BbIMUCIWMTENBHOW NPOrpaMmbl ANs ONpefeneHus HanpstkeHHo-gedopMupo-
BAHHOMO COCTOAHMWA OCYLLECTBMNAET OpraHn3ayms, BbINOMHAOLWAA COOTBETCTBYIOWMA pacyeT.

4.22 [omxHbl BbITh Y4TEHbLI BCE HarpyKatwme dakTopbl, B TOM YUCne:

- BECOBAs Harpyska;

- 0aBneHue (BHYTPEHHEE U BHELLHEE);

- TeMnepaTypHble BO34ENCTBUS,

- paguaLnoHHOe pacnyxaHue BcrnencTeue obnyyeHuns;

- BblTankuBalmLwas cuna oT TenNoHOCUTENS;

- nepemMeLleHns 1 U3MeHeHWsa YCNoBUi B3aMMoaoenCcTBUA KOMMOHEHTOB, Bbi3BaHHble (DOPMON3MEHEHU-
eM COMpPsiKEeHHbIX U3AENWUA U YacTeN KOHCTPYKUMUW aKTUBHOW 30HbI;

- ycunusa B3aMMogencTeus ¢ cocegHumun TBC;

- Harpysku npu 3arpy3ke W BbIFPy3Ke akTUBHOW 30HbI,

- BO3[eiCTBMe TB3MbHOro Ny4Yka Ha 4exsioByo Tpyby u/mnum gpyrme komnoHeHTbl TBC.

4.23 PacyeTHbIMM pexxumamn akcnnyatauum TBC sensoTca:

- NYCKOBOW PEXUM;

- CTAaUWOHAaPHLIA PEXUM;

- cpabaTbiBaHME CUCTEMBI aBaPUIAHON 3aLUNTLI;

- UBMEHEHMEe MOLLHOCTW peakTopa;

- OCTaHOB;

-YW;

- HHY3;

- YTIA.

4.24 B oOWH pacyeTHbIA pexuM MOXeT BbiTb BKMOYEHA Ipynna PeXMMOB, ECNU BHELLUHWE Harpy3ku u
TeMnepaTtypbl 3TUX PEXUMOB He oTnn4awTca bonee YyemM Ha 5 % OT NMPUHATLIX PACYETHLIX 3HAYEHUI (3HAYEHME
Temnepatypsl — B °C).

4.25 lMpw npoBeaeHUn noBepo4yHoro pacyeta TBC Bce HanpsKeHWs B KOMMOHEHTe pasfensioT Ha Ka-
Teropuum no pasgeny 6. HanpspkeHusl, OTHOCSILLMECS K pasfiMYHbIM KaTeropysam, OmMKHbl ObiTe 06beguHeHbl B
rpynnbl KATEropuii HaNpPsXXeHuin no pasgeny 6.

5 HoMuHanbHbIe gonycKaeMble HanpsXeHus

5.1 HomuHaneHoe AonyCKaemMoe HanpsAxeHue [G] cnenyet onpejenAtb No YCTaHOBITIEHHBIM B HACTOA-
wem pasgene XapaktTepMCctukam KOHCTPYKLUMOHHOIO MaTtepuana npu CODTBETCTByFOLL[EI?I TeMneparype.

6
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5.2 HomuHaneHoe JonyckaeMoe HampsxeHue [6] B KOMMOHeHTax ¢ Temnepatypoi Huxe T, cnegyet

onpefenaTb MO YCIOBHOMY NMpeneny TeKy4ectu Rgo,z 1 BPEMEHHOMY COMPOTUBIEHUIO RL no coopmyne

R! T
[6] = min| ~p02. Rm | (5.1)
Nga Ny

rae ng o = 1,5; ny, = 2.6,

HdonyckaeTtca AnNsA KOMMOHEHTOB, HarpyXeHHbIX HapyXHbIM AaBNEeHUeM, NpPesbialWwymM BHYyTpeHHee,
NPUHUMATE Mg 5 = 2.

L1151 KOMMOHEHTOB C TeMNEPaTYPOil PABHOM 1N BbiLue T;, 3Ha4eHue [c] cnepyeT onpeaenaTs Mo ycnoB-

HOMY npegeny Teky4ecTtu Rgg,gg BpEMEHHOMY CONPOTUBITIEHUKD RZ?-’J npu Temnepatype U npegeny ONNTENnLHON

T i
NPOYHOCTKN Rmt 0nA BpeMeHW Harpy>xXeHud t, paBHOM BpeMeHU aKcnnyarayum npu atou temMmnepartype.
HomwuHaneHoe Aonyckaemoe HanpdAxeHue B KOMMOHeHTax C TemnepaTypoﬁ pEIBHOﬁ 1w Bbiwe T,, 3a
ncknoveHnem BonNToB K LWINUNEK, crnenyert paccHuTbiBaTb NMo cbopmyne

e
RPO.Z 5 R;]:n-v . R;u

[6] = min :
Ng2 Mmoo Ome

, (5.2)

rae ngo = 1,9 M= 2,8; A= 1,8
5.3 MNpu Temnepatypax, paBHbIX UNK NpesbIlaWNX T, U 3aAaHHOM OrpaHuYeHnn fged)opmanun non-

3y4eCTn 3a Bpems t KOMMOHEHTHI crnenyet onpenenAaTb No npegeny non3y4yecTt Rgt. KoathdmuymeHT 3anaca
no npegeny nonay4ecTy crnegyet NpUMHUMaTe paBHBIM eQUHULE.

54 I'Ipvl TeMnepaTtypax, paBHbIX UMK NpeBbILUIALWNX Ti’ nnum ecnu B KOMMNOHeHTe BO3HUKAET pagnaun-
OHHaA nona3y4yecCTb B TeX Crnydaax, Korga npu skcnnyatauum TBC umMeeT mecTo aBa U tonee pexunMma Harpy-
KeHWA, OTNHarLWmnxca no reMnepartype Ui Harpy3ke, OCHOBHbIE pa3dMepbl OOMMKHbI YOOBNETBOPATE cCneay-
oueMy yCrnoBu NpoYHOCTKU MO HAKONMeHHOMY ONUTENBEHOMY CTaTUHMeCKOMY NoBpeXaeHUH

]
B e, (5.3)
Z [t];
rae t; — NpOAOIIKUTENBHOCTL PaBoThl HA i-M PEXVIME HarpyXeHus, C;
[t], — Aonmyckaemoe BpeMs HarpyXeHWsi onpeaensemMoe no KpUBbIM AUTENbHOM NPOYHOCTH, Kak Bpemst

COOTBETCTBYHOLEE HANPAXEHNO PABHOMY 1. G, TAE O; — 06u.|,ee MEMﬁpaHHOE HanpsaxeHue B KOM-
NOHEeHTe Ha i-M pexunmMme HarpyxeHusd, C.

6 Knaccudumkauma HanpsikeHUN

6.1 MNMpu npoBegeHn NOBEPOYHOIO pacyeTa UCMOoNb3YHT CNEeayLWMEe OCHOBHLIE KaTeropun HanpsKeHWIA:

- 6, — 06LiMe MeMBpaHHbIe HanpsHKeHus;

- Oy — MECTHblEe MeMBpaHHbIe HanpsaxXeHus,

- 6, — 06Lmne n3rnbHbie HanpsHKeHus;

- Gp; — MECTHbIe N3rnbHbIe HaNPAXeHNs;

- 07— 06Lmne TemMnepaTypHble HaNPSXKEHNS,

- O, — MECTHbIe TEMNEPAaTYPHbIE HANPSXKEeHUs;

- Ogy — OBLMe HanpskeHus, Bbi3BaHHbIE pacnyxaHueM W (Mnn) paguaumuoHHbLIM POCTOM;

- Ogy — MECTHbIE HanpsXeHWs, Bbl3BaHHbIe pacnyxaHnem v (Mnu) paguauuoHHbIM POCTOM.

[ononHutenbHble KaTeropun HanpsXeHWin, UICNoMb3yeMble Npy NpoBeAeHUM pac4HeToB, BXOAALLUX B CO-
CTaB NOBEPOYHOro pacyeTa, ykasaHbl HeMocpeaCTBEHHO B COOTBETCTBYIOLLMX NoApa3faenax HacTosILLero cTaH-
gapTa.

[na yoobcTBa NpoBefeHWsA pacyeToB HUXKE NpUBeeHbl MpUMepbl pasneneHns HanpskeHW no Kkatero-
pUsM.

6.2 Mpumepom HanNPsKEHWIA, OTHOCALLMXCA K KaTeropun obwmnx MmemMOpaHHbIX HanpsikeHWiA, ABMA0TCS
CcpenHue HanpsXeHNsa pPacTSKeHUs (MKW CKATMA) MO TOMLWMUHE CTEHKU LMNMHOpUYEeCcKoid 06oNoYKKY, Bhi3biBae-
Mble JEWCTBUEM BHYTPEHHErO UM HapyXHOro AaenexHus, nubo Ganku nog AeRCcTBUEM OCEBOI HArpy3Ku.
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6.3 Mpumepammn HaNpPSKEHNA, OTHOCALLUNXCS K KATErOPUM MECTHbIX MeMBPaHHbIX HANPAXEeHU ABNAKT-
csl MeMBpaHHble HanpsXXeHWs 0T MeXaHUYeCKUX Harpy3oK B 30Hax npucoenuHeHus yexna TBC k pelwetkam
TBC.

6.4 MpuMepoM HaMPSKEHWA, OTHOCALUMXCS K KaTeropuu obwmx W3rMbHbIX HaNpsKeHWA, ABMNSATCA
HanpspkeHWst 13rnba, Bbi3biBAEMble AEWCTBMEM BHELLHMX CUIM M MOMEHTOB, OEWCTBYIOLLMX HA KOMMOHEHT B
Lienom.

6.5 MpuMepoM HanpPsKeHUA, OTHOCALLMXCA K KAaTeropun MeCTHbIX U3rMOHLIX HanpsikKeHWn, aBnawTca
HanpseHns narnba, Bbi3BaHHbLIE AEWCTBMEM OABMEHWUS, B 30HAX COEAWHEHWA Pa3nUYHbIX KOMMOHEHTOB
(nnacTuH 1 obevaek, pewweTkn TBC ¢ 4exnom Unu Kapkacom U T. n.).

6.6 MNpumMepamMy Hanps>keHWW, OTHOCALUMXCA K KaTeropuum oBLMx TemnepaTypHbIX HanpskKeHWn,
SBMSIOTCA:

a) HanpsbKeHWs, Bbi3biBAeMble OCEBbIM Nepenagom Temnepartyp B obevanke;

6) NMMHerHasa YacTb HaNPSKEHUN B 30HAX COEQMHEHUSI KOMMOHEHTOB C Pa3NMYHbIMK KECTKOCTAMM;

B) HanpskKeHWs, Bbi3blBAaeMble NepenagomM TeMnepaTyp no TONWWHE NIOCKAX NNacTUH, HanpuMep pe-
weTtok TBC.

6.7 lNMprmepamn HanNpsHKeHWA, OTHOCSALLMXCH K KaTeropum MecTHbIX TEMMepaTypPHbIX HanpsXeHun, sB-
naTCS:

- HANPSHKeHWs B LeHTPanbHOM YacTl ANWHHBIX UWNWHAPWYeckux obonoyek, Bbi3biBaeMblie nepenasom
TeMneparyp Mo TOMNLWWHE CTEHKK, 32 UCKITIOYEHWEM NTIMHENHON COCTaBMAKLLEN HANPSHXKEHWA, YKa3aHHOW B ne-
peunicneHuun 6) 6.6;

- HaNpskeHus B BUMeTannnyecknx KOMMNOHEHTAaX, Bbi3BaHHbIE Pa3HOCTbI KO3MMDULMEHTOB NMMHERHOTO
paclnpeHna MaTepuanos.

6.8 lMpumepammn HanpsKEeHUN, OTHOCALLMXCH K KATErOPUUM MECTHbIX HAaNPSXKEHWIA B 30HAX KOHLUEHTPaLMK
HanpseKeHWn, SBNAKTCA HAMNPSXKEHUA B 30HAX OTBEPCTUIA, rantenei, pessb U T. M. OT TENMOBLIX U MeXaHu4ye-
CKUX YCUINWIW, onpegensemble ¢ y4eToM Ko3dduuMeHTa KOHUEHTpaUMKN HanpsKeHW.

6.9 MNpw npoBegeHUN NOBEPOYHOIO pacyeTa onpenensoT HanpsHKeHNA KaxX oW pacyeTHON rpynnbl KaTe-
rOpPUN HaNpPsXeHWA, NO KOTOPbLIM ONPeAensAT NpUBEeAEHHbIE HAMPSIKEHWS, CONOCTaBNAEMblE C COOTBETCTBYHO-
LWKMMW JOMYCKaeMbIMN HanpsKeHUAaMU.

6.10 Ha ocHoBaHWKM aHanusa OeNACTBYIOLLMX HAarpy30K M TEMNepaTypHbIX Nonen crnenyeT BoibpaTb Hau-
Bonee HanpskeHHble obnacTu TBC gnsa kaxgoro paccMaTpyBaeMorc pac4yeTHOro cryyas.

6.11 VMcnonb3yembie Npu pacyeTax Ha CTaTUYECKY W LUMKIUYECKYIO NMPOYHOCTL rPynnbl KaTeropuii Ha-
NPSKEHUA N X 0603HAYEHWA NMPUMEHUTENBHO K Pasnu4YHbIM TMNam KOMMNOHEHTOB NpuBeneHsl B Tabnuue 6.1,
a Ansa paccuynTbiBaeMblx 30H — B Tabnuue 6.2.

Tatnuua 6.1 — PacyeTHbIe rpynnbl KATErOpU HaNpsKeHWA B KOMMOHEHTaX

ObosHaveHne
Tun pacyeTHOK KaTteropum HanpsikeHni,
- PacyeTHas rpynna kaTteropuin HanpsKkeHui rpynnel BXOASLLME B AAHHYI0 PACHETHYIO
KaTeropumn rpynny KaTeropui HanpsxeHumn
HanpsXKeHun
MpuBeneHHoe obuiee MemBpaHHOe HanpsXXeHve (o)4 T
[MpuBegeHHOE HaNpsKeHWe, onpegensemMoe no cym- (o), [, o, ]+ o,
Me COCTaBNSAOLLMX OBLLMX UM MECTHBIX MeMBpaH-
HbIX 1 0BLLEero narnbHoro HanpspKeHUn
Paamax npvBedeHHOro HanpsXeHus, onpegensemo- (0)gy [c,umnc, 1+, + 06, +
Y ro N0 CyMMe COCTaBNALLMX 0BLWMX UM MECTHBIX +Ogyt O+ [0, UK
Teé(g” MeMBpaHHbIX, OBLLETO U MECTHOMO U3rMBHbIX, OBLLMX Gl * Opy * Ty
! TeMMepaTypHbIX, 0bLWKMe HanpsKeHns, Bol3BaHHbIE
PRILETI pacnyxaHuem
AMNNUTYOa NPpUBEOEHHOTO HaMNpsKeHUs, onpenense- (G4F) [opwnno,, ]+ c,+oy +
Mags no cyMMe COCTaBnAwLLmMX obLuero unM MecTHoro +Ogy*tOgu +Or+top +
mMeMbBpaHHbIX, 06LLEro 1 MeCTHOrO M3rMbHbIX, 0BLLKUX + [0 UMM G ]+ Oy + T
U MECTHbIX TemrnepaTypHbIX, OBLLUX U MECTHbIX Ha- C Y4ETOM KOHLEHTpauum
NPSXXEHWIA OT pacnyxaHua U KOMNeHCaLUWOHHOTO Ha- HanpskeHus
NPSKEHWIW C Y4ETOM KOHLIEHTPaUWUW HaNPsKeHUA
8
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O6o3Ha4eHne
Tiii } § pacuyeTHou Kateropuu HanpsiKeHui,
FERiTOH ST PacuyeTtHas rpynna kateropui HanpsxeHun rpynnel . BXoAALlue B ,[]aHl-tyIO pacuemyto
Kareropun rpynny Kareropuit HanpsXxeHuin
HanpsXxeHnn
MpueeneHHoe obLiee n3rmbHoe HanpsxeHue (o), [o,umo ]+0,
Paamax nprsegeHHOro HanpsxXeHusa, onpegensemo- (C)ay [ o, ]+ c,+o, +
ro no CyMMe COCTaBnsAoLWmMX 0BLLIEero unm MectTHoro +ogyt or+ o, m
LleHTpanb- | membpaHHbIX, 06LLero n MecTHoro M3rmbHbixX, 0BLLMX O] * O ¥ s
Hble 4acTu TeMnepaTypHbIX, 06LLMe HaNPAXeHUs, BbI3BaHHbLIE
NNOCKNX pacnyxaHuem
KOMMOHEH-
TOB AMNNWTYOa NpUBEAEHHOMO HaNpsPKeHWs, onpegensae- (CaF) [c,vumno,,l+a,+oc, +
MOrO MO CyMMe COCTaBMSLWMX OBLWUX N MECTHBIX +GgytOgy TOr+op +
MeMBpaHHbIX, 0BLLMX U MECTHBIX M3MMBHBIX, 0BLLMX + [0y MM O 1 + O + Tyo
M MeCTHbIX TeMNepaTypPHbIX HAMPSKEHWNIA C Y4ETOM C YYETOM KOHLEHTpaLuK
KOHLEHTPAL UMK HanpsPKeHNs HanpsxeHus
Tabnuya 6.2 — [pynnbl KATErOpUIA HANPSHXKEHWIA B paccynuThiBaeMblx 30Hax TBC
PaccuntbiBaemasn 5 PapiElias
Aol Bua HarpyxeHus KaTeropus onpegensemelx HanpseHwn | rpynna KaTeropuit
HanpsXxXeHun
LlecturpaHHas OceBag cuna, BecoBas Harpyska O6wue membpaHHbie (o)
YyacTb Yexna
TBC OceBagn cuna, BecoBas Harpyska, ycunua O06wmre membpaHHble + 0bwme (6)o
CO CTOPOHbLI cocegHux TBC n3rnbHble
OceBags cuna, BecoBad Harpyska, ycunua Ob6wme membpaHHble + obumne (F)ry
CO CTOPOHbI coceaHux TBC, Temnepatyp- | uarubHele + obLmMe TemnepaTypHbie
HbIA Nepenag no AnuHe, HepaBHOMEPHOE
pacnyxaHue no gnvHe
OceBas cuna, BecoBas Harpyska, ycunus O6wmre MemBpaHHble + 00LWune (5,F)
€O CTOPOHbI cocefHux TBC + Temnepatyp- TEMMEPATYPHbIE + MECTHbIE
Hbli Nepenag no AnvHe, TeMneparypHbIi TemnepaTtypHble (aMnnuTydbl)
nepenag no TonwuHe, HepaBHOMEepHoe
pacnyxaHue no gnvHe, HepaBHOMepHoe
pacnyxaHwe no ToNWuHe
30Ha coeguHe- MNone TemnepaTyp, ycunus sarsra, MecTHble MeMbpaHHble + MECTHblE (0)py
HWUS PeLLEeToK HepaBHOMepHOe pacrnyxaHve n3rnbHele + abLyme TemnepaTtypHele
¢ 4yexnom TBC
MecTHble MembpaHHbie + MECTHbIE (o4F)
n3rnbHble + obuime
TeMMepPaTypHble + MECTHbIE
HanpsKeHWs B 30HaX KOHUEHTpaLum
Pewetka TBC [NonepeuHas pacnpegeneHHas cuna Obwwme narnbHele (o),
Ocegas cuna, none TeMneparyp, O6wwwme n3rubHele + obwne (0)ay
HepaBHOMEpPHOe pacnyxaHue TemnepaTtypHble
O6wwme narnbHbie + obuine (o4F)
TemnepaTypHble + MECTHbIe
TEMMEpPAaTYpHblE + MECTHBIE
HanpsXeHWs B 30HaX KOHUeHTpaLuum
9
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7 Mopsaok onpeneneHnUsa HanpsXKeHUn

7.1 TpeGoBaHuMA K NOPAAKY onpeneneHUs HanpaAXeHUN

7.1.1 Ha ocHoBe aHanu3a ycrnoBWi BBOL4A B 3KCMMyaTauu peaktopa v akcnnyaTtauuw TBC gorkHa
BbITE YCTAHOBNEHA NPOEKTHast NOCNeqoBaTENLHOCTL BO BPEMEHU PEXUMOB HarpyxeHusa TBC, Bknoudas pe-
UMbl HAPYLLEHWs1 HOpMarnbHbIX YCITOBUI 3KCNyaTauun U NPOEKTHbIE aBapuu.

7.1.2 [nga npuHATONR NOCNenoBaTENbLHOCTU PEXMMOB HArpy>KeHUsa pacuetaMu B NpeanonoXeHun ynpy-
roro NoBedeHWsl KOHCTPYKLMOHHOIO MaTtepuana onpeaensoT HanpsXeHHo-0edopMUpPOBaHHOE COCTOSIHME B
OMAacHbIX CeYeHUsIX KOMMNOHEHTOB.

7.1.3 JomxHo BbITe onpegeneHo aHanuanpyemMoe pacyeTHoe cedeHue Hanpsbkenun Cl. Cnegyet npo-
BoguTh Cl1 yepes 20HY, rae oXuaaeTcs NepBoe NosiBNeHWe nnactudecknx gedopmauunin. Ecnu KOMNOHEHT
npegcraenaeT cobon LMNMHAPUYecKyo 0BoMNoYKy, To cedeHre cneayeTt NPOBOgUTL NEPNEHANKYNAPHO K cpe-
OWHHOIM noBepxHocTu obonoykn. B npotueHoM cniyydae Cl1 cnegyeT BeibupaTh NepneHanKynsipHO K O4HON 13
BHELUHWX NOBEPXHOCTEN.

7.1.4 HanpsikeHHOe cocTosiHWe B kaxaon Todke Cl xapakTepuayeTcsa TEH30pPOM HanpsxeHun {G}.

7.1.5 [dedopmupoBaHHOe cocTosiHMe B Kax ol Touke Cl xapakTepusyeTcs TeH30pom gedopmaumi {€}.

7.1.6 Ecnu CI1 nnockoe, TO HanpsiKeHHOEe COCTOSIHUE B KaXOOW TOYKE CEeYeHus cneayet npeacraBuTh
KaK CyMMYy TEH30POB CPEAHMUX, U3TUOHBIX U HEeNTMHENHbLIX COCTaBMAOWMX HANpshkeHun {G,, + 6, + o, }. MNpu
3TOM BenuuuHbel k 1 b, xapakTepuayrouime MemMbpaHHyH 1 U3rMbHy0 COCTaBMAKLINE HANPSKEHUA, ABMAKTCA
NocTOAHHBIMKM Ans Becex Tovek Cll

O(m + byap = KX + b, (7.1)

roe ku b — koadOUUMEHTBI, XapakTepuayrLine N3rMbHy 1 MeMBpaHHyo COCTaBNS0LINE;
X — paccTosHWE OT LUEHTpanbHOW OCK, OTHOCUTENbHO KOTOPOW NpoucxoauT obumin narmé CI;
o, B — WHOEeKChbl, NPUHUMAIOLLME 3HAYEHWS X, ¥ U Z NPU UCMOMb30BAHUU OPTOTOHAMbLHON CUCTEMbI
KoopauHar.
TeH3op cpegHWX HanpseHun {G,,} — TeH30p, KOMMOHEHTLI KOTOPOro NOCTOSIHHBI U PaBHbI

1
i =0 gjcaﬁds, (7.2)
S

roe S — nnowagb CI1.
TeH30p U3rMBHBIX HaNPsKeHUN {G,} — TEH30p, KOMMOHEHTLI KOTOPOrO NUHENHO M3MEHAKTCA MO ceve-
HWIO 1 paBHbI

X
Ophap = KX = jj%ﬁ’(dsr (7.3)
S

roe I = IxzdS — MOMEHT nHepuuu Cl 0THOCUTENBHO LEeHTPAansHOM OCK.
S
TeH3op HenvHenHbIX HaNpPsKeHUn {G )} ONPeAensaT KaK TEH30P, KOMMOHEHTLI KOTOPOTO PaBHbLI PasHo-
CTM COCTaBNALWINX TeH30p0oB {c} 1 {G,, + G,}.
7.1.7 B cnyuyae CI1 npon3BONbHOro BMAAa B CeYEHUN AOMKeH ObITh onpegeneH Habop J1M. MM cnegyet
NpPOBOAMTL Yepea CTeHKY KOMMOHEeHTa, NepneHauMKynsapHO K BHYTPEHHEW, BHELHeN NN CPeanHHON noBepx-
HocTK KoMnoHeHTa. lMpumepsl Boibopa JI1 npuBeneHsl Ha pucyHke 7.1.
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JIMHWA NprvBeneHuA

CedeHve npueeeHus

z
A~
/ ~ / NuHus npueegeHns
N

'\\

PucyHok 7.1 — lNpumep BoiBopa CM v M1

HanpsikeHHoe cocTosHue {G} B Kaxaow Touke Ha 11 npedcTaBneHo (CM. pucyHoK 7.2) kak cymma TeH30-
POB CPEAHUX, M3TMOHBIX U HEMWUHENHBIX COCTABMAOLWMX HANpsxeHun {c,, + 6, + o,,/}. Npn 3TOM MemBpaHHas
1 M3rMbHas cocTaBNALINE HANPSHKEHWW MOCTOSHHbLI Ans Beex Toyek JI

S(m+ b)ap = kx + b, (74)

roe ku b — koadhdUUNEHTLI, XapakTepuayoLne UarnbHy 1 MemBpaHHy CoCTaBnAlLME;
X — paccTosiHMe 0T CpeAWHHON NOBEepXHOCTKM 40 paccMmaTpuBaeMoil Todku Ha J1M.

11

GostExpert.ru
https://GostExpert.ru/gost/gost-71788-2024



https://gostexpert.ru?utm_source=pdf&utm_medium=69860
https://gostexpert.ru/gost/gost-71788-2024?utm_source=pdf&utm_medium=69860&utm_term=page

FOCT P 71788—2024

g
1
\

2
3
4

5

-
-
-
’—'—-— bn
——————————— ————} ’—— — —— — —
—
—-”’—-
-—””’
e
5
X
X
s/2 5/2

17— KOMMNOHEHT TEH30pa HanpsKeHW; 2— narnbHas cocTaBnALWAaa KOMNOHEHTa TEH30pa HanpaXKeHuit; 3— membpaHHasa cocTaBnaoLLan
KOMMOHEHTa TeH30pa Hal'lpﬂ)KeHMIFI; 4 — NHKUA npwae,ueuuﬂ

PucyHok 7.2 — PazfeneHue HanpskeHUn Ha CpefHIo, U3rnBHY 1 HENUHEWHYIO cocTaBnsawwme

TeH30p cpegHUX HanpsKeHur {Gm} — TEH30pP, KOMMNOHEHTbLI KOTOPOIro NOCTOAHHBLI M PaBHbl

1 +8/2
Omop =b=— [ o4pdx, (7.5)

s
-s/2

rge s — TonwuHa CTeHK B MeCTe npoBeneHund Jr.
T9H30p U3rnbHbIX Haﬂpﬂ)KEHMﬁ {Gb} — TEH30pP, KOMMOHEHTBI KOTOPOTO NUHENHO M3MEHSAKTCHA MO cede-
HWKO 1 PaBHbI

12x +5/2
b op =kx=—5 [ ogpxdx, (7.6)
=

r4e X — paccTosgHKe oT To4KkM Ha J1IM 0o cpegMHHOM NOBEPXHOCTH.
Ha BHyTDeHHEFI n Hapy}KHOF‘I NMOBEPXHOCTU CTEHOK N3rnbHble HanpaxeHWd npuHMMakT 3Ha4YeHWA

5 +5/2
Obup =z _[/ Gop X dX. (7.7)
—s/2

CocTaenawlume TeH3opa {c,,} cneayeT BbIYMCNATL Mo hopmyre

Sniap = Oap~ (Omap * Ob ap)- (7.8)
OedopmnpoBaHHoe cocTosaHue {&} B Kax oW Todke, nexawen Ha [N, nogobHo HanpsKeHHOMY COCTO-
AHWIO, Takke MoXeT ObiTe NpeAcTaBnNeHo Kak CyMMa CpedHWX, U3MMOHbIX U HeNMWHEeNHbIX COCTaBASLWMX de-

opMauuin g +g +g . Mpun 3TOM BenNWUYKHbI, XapakTepusyroLw e membpaHHy 1 N3rMbHy cocTaB-
m afy b af nl ap
nawuwre geopmMaunit NOCTOAHHbLI Ans Bcex Todek J11
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Em+b) ap = kx + b, (7.9)

roe kn b — KoathdrumeHThl, xapakTepuaytowme n3arnbHyo 1 memOpaHHy COCTaBnsioLwme;
X — paccTosiHWe OT CPeAWHHOW NOBEPXHOCTM 40 paccMaTpuBaeMon ToYKK, nexawen Ha JIIT.
CpepHue (memBpaHHble) cocTaBnsowme gedopMaunii NoCTosiHHbI Ans Bcex Todek NI v paBHbI

1 +s/2
Emap = b= [ eqpax, (7.10)
-s/2

roe s — TOMWMHAa CTEHKWM B MecTe npoBedeHus JI1.
Ha koHuax JIM n3rnbHblie aedopmaunmn NpUHMMAKOT 3Ha4YeHus

+s/2

& op =tz [ eapx dx. (7.11)
—-5/2

KoMMNoHeHThI TEH30POB HaHpH)KeHMII’I cnenyet anreﬁpamqecxm CyMMKMpOBaTb C nocnegyrwuwmum onpeje-
neHnem cpegHux, cpeagHux nnwc N3rMBHbIX, CyMMapHbIX (B TOM 4Yucne C y4eTtom KOHLI,EHTDaLI,I/IVI) npueegeH-
HbIX Hal'lpﬂ)i(EHl/i!?I B COOTBETCTBYHLME MOMEHTbLI BpeMeHU B COOTBETCTBUN C OHDEQEHHEMOPI KaTEI’OpI/IEI;I nnn
prl'II'IOﬂ KaTeropMﬁ Hal'lpFI)KeHM[?l ana I'IOCJ'IE,EI,y}OLLiEI;"'I NPOBEPKU MPOYHOCTU NO COOTBETCTBYHLLIMM OONMyCKae-
MbIM HanpaxXeHuam.

7.2 PacueT npuBegeHHbIX Hal'lpﬁ)KEHVIﬁ C ncnonb3oBaHWem TeOpUN MaKCUMManbHbLIX
KacaTenbHbIX Haﬂpﬂ)KEHHﬁ Tpecxa

7.2.1 3Ha4yeHus rmaBHbIX HaNPsKEHWA ONPedensitoT Mo LWecTW COCTaBNALMM TeH30pa HanpsHKeHWUR
{0, * Op}. Hanbonbluemy 3a BCIO UCTOPMIO TMIABHOMY HAMNPSHKEHWIO MPUCBANBAKT MHAEKC /, ABYM APYrUM Mpw
TOM X& MOMEeHTe BpeMeHU — UHOEKChI j U k (o; 2 o; 2 c,). CooTBeTCTBYIOWME 4AHHOMY MOMEHTY BPEMEHM
nnowanku cnefyeT cynMTaTe 3aPUKCUPOBAHHLIMK ANt BCEN UCTOPUK HarpyxkeHus. [Ina Bcex gpyrux MoMeH-
TOB BpPEeMEHW rMaBHble HanpshKeHWA YCNOBHO criedyeT OTHOCUTb K 3adUKCMpoBaHHbIM nnowagkam /, j u k
cnegyrowMm obpasoM — 3HaYEeHWUs TMaBHbIX HaMpPsKeHWA OOIKHbI ObiTb, COOTBETCTBEHHO, OTHECEHbI K TEM
nnowiagkam i, j u k, KoTopble HaKNoOHeHb! K pearnbHbIM MaBHbLIM Mowagkam nog HauMeHbLLUM YrToM.

7.2.2 Ha BbibpaHHbIX 3ahUKCMPOBaHHbLIX rMaBHbIX NNowagkax ans Bcen NpuHATOM nocnegoBaTtensHo-
CTW PEXVMMOB Harpy)xeHus onpefensior 3aBUCMMOCTU U3MEHEHNS MMaBHbIX HANPsKeHWn o, G} Gy ANA TEH30-
poB HanpsikeHuit {o,, + 6.} U {5, + 6, + 6,,}.

Hapsgy c npsamMbiM METOAOM pacyeTa C yYeTOM KOHUEHTpaUun HanpskeHUn, JOMKHbI ObiTe paccyMTaHbl
3HAYEHMSI KOMMOHEHT TeH30pa HanpsikeHwit {c,, + G, + G,} Ha OCHOBaHUWN KOMMOHEHT TEH30Pa HAMNPSXKEHW
{6, * Op} M KOIPPUULNEHTOB KOHLEHTPALMK HAMNPSIKEHNN.

7.2.3 3HayeHWs NpyBedEHHLIX HANPsXXeHun (o) onpedensioT A MOMEHTOB BPEMEHH [T T t,,
t,» B KOTOPbIX yBENUYEHUE/yMeHbLLEHUE aBCOMKTHOO 3HAaYeHUA M0BOro 13 MAaBHbLIX HANPAXKEHWA CMeHAeTCs
ero yMeHblUeHWeM/yBenn4eHmem, no GopmMmynam:

- MECTHble MpUBeLeHHbIe HanpsKeHWsa Be3 ydeTa KOHUEHTpaUWM HanpskeHWd Ans MOMeHTa BpeMEHM
t;, MMa

(0);=0iy— ) (7.12)
(0)jk,1 = ©j1 = Ok (7.13)
(®)ik,1 = Gip = O (7.14)

fAe O; ), O; j, Oy ) — [MABHbIE HANPSKEHWUs! TEH30PA HAMPSKEHNIA {6, * op} ANA MOMeHTa Bpemenn t;, MMa;

- MECTHbIe NPUBELEeHHbIE HAMPSBKEHWS NO YNPYroMy pacyeTy ¢ y4eTOM KOHLUEHTPaUWU HanpskeHun ans
MomeHTa BpemeHnu t), Mla

(5)j = OLiy— Oujp
(S )k = Oujy— OLir (7.15)
(6 )i = OLiy = Orkp
A€ Gy s Opj» Opk; — IMABHbIE HAMPSKEHUs TeH30pa HanpskeHWi {o,, + Op, + O} ANs MOMEHTa BpemeHN 1,
MMa.
13
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Ansi Ha4anbHOro ty 1 KOHEYHOTO f,, MOMEHTOB BPEMEHM G; = 0; = G = 0 UMK PaBHEI NOCTOSHHLIM HaMpsi-
XEHWUSIM, Hanpumep, 0T Beca UM MOHTaXHOrO HaTAra.

MpuMep U3MeHeHUs OQHOTo U3 MECTHLIX MPUBEAEHHbLIX HANPSHKeHU NpUBeAeH Ha pUCyHKe 7.3,

7.2.4 3naveHue NPUBEAEHHOIO HaNPSXXeHWA ANs onpeaeneHus (c), 1 (G), cnegyeT BLIYMCAATL Mo dop-
Myrne

(oh2 :max(|(0)fj,max|i |(G)jk,max|i |(G)fk,max|)1 (7.16)

T8 (O )y izt (O )i (O anrebpanyeckn MakcumarnbHble NPUBEAEHHbIE HAMPAXEeHNA AnA Beei
MCTOPUW M3MEHEHWNA MPUBEOEHHbIX HaMNPsSKeHW Ang paccmaTtpuBaemoro
pexuma HarpyxeHus, Mlla.

Ans onpefenexus (c), cneayeT UCMoOMb3oBaTh 3aBUCUMOCTb M3MEHEHNS! TNaBHbIX HAaNPsKEHNN G, G, G

ANA TeH3opa HanpsixeHun {c}, a ana (o), — TeH3opa {G,,, + 6.}.

*

(fi’r_)A
(@) (or) I\ (©» A I\ A

Bnok Harpy»eHna s Bnok HarpyxeHus

* Monyunknesl Me: HaMbOoNbLIKMMK 3HAYEHUAMK (T 2).
F

PucyHok 7.3 — lNpadhuk nameHeHna MecTHbIX NPUBEAEeHHbIX HaNpsxeHun (G, ) 1 (Gg)

7.2.5 Pa3max HanpseHu (G)gy, M (6)gk ONPEAENSIOT C yY4ETOM BCeW NCTOPUM USMEHEHUS NPUBEAEH-
HbIX HaNpPsKeHWA, kak Hanbonbllee U3 crneayrLWMX 3HaYEeHUA

(G)Jj,max - (G)jj,min
(0)rv(0)rK =mMax:(a) ik max — () jkmin- (7.17)

(S)ikmax — (S )ik min

roe (G)rj’max, (G)}-k,max, (0)ik max Y (G)y-!min, (G)jk'mm, (0)ik min — MakcUmarnbsHble M MUHAMAIbHbIE 3HAYEHUS COOT-
BETCTBYIOLUMX MPUBEOEHHBIX HaNpsKeHWn Ans
BCEW UCTOPUM U3MEHEHWUS NPUBEOEHHBIX Hanps-
weHun, MlMa.

14
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7.3 Pacuet npuBegeHHbIX HaI'IpH)KEHHI;i C ncnonb3oBaHnem SHEPFETH‘-IECKOI;I Teopuun Munzeca

7.3.1 3HadyeHve NPUBELEHHOro HanpsKeHus AnA onpegeneHvsa (6); W (c), cneayeTt BbIYUCHATL MO
dopmyne

(@)= s (ox =0, P +(0x =02 + (0 ~0,F +6(0%y + 0% + o7 ). (7.18)

Ana onpenenenns (c), cneayeT UCMONb30BaTh 3aBUCMMOCTb M3MEHEHUS COCTaBNALLMX HAMPAXEHUIA
TeHsopa {o,,}, a Ana (o), CreayeT UCMonb30BaTk 3aBUCUMOCTL U3MEHEHUS COCTABMSIIOWMNX HAMPSKEeHNA TeH-
sopa {c,, + o).

7.3.2 [na onpegeneHWs 3Ha4eHW pasmaxa MEeCTHbIX YCMOBHbIX YNPYrux MPUBEOEHHbIX HanpsaxeHWn
cregyet onpefenaTb NpupalleHns KOMNOHEHT TEH30POB HaNpPsXXeHUN {Gm + Gb} " {Gm +o,t crm,} OT Hayanb-
HOTO COCTOSIHWS ty A0 MOMEHTa BpemeHu t no hopmynam:

(Ac,); =0, — Oty (Acsy)t =0y — Gy
(Acz)t = Ozt~ Oztys (Any)t = Oyt ~ nyh;
(AGyz)f = Oyzt— 0yz!1; (Aczx)! = Ozxt ~ Ozxty (7.19)
(AG; )1 = Opxt = Opxtyi (ACLY) = Oy = Opypys
(AGy ) = Oy pt = O 4ty3 (ACy ) = Opxyt — OLuytys
(AGLyz)t = Opyzt— GLyzt»]; (AUsz)t =Opzxt ™ O zxty-
7.3.3 lNpupaweHnsa NnpuBedeHHbIX HanpseHW BbIYMCNAIT No dopMmynam:

2

A(o); = \;EU(AGX )1 _(AU.V )z‘ T 5 [(AGY ): _(AGZ )r] ¥

1 (7.20)
" [(AGZ)‘ _(Acx)tf ¥ 6'[(A5Xy)12 +(AUyz)t2 +(AGzy )tQDA,
ails %H(AGLX)I _(AOLV)J +|:(A0Ly)f ~ (Ao, )z} " (7.21)

2

o[ (o), = (aon) 6| (a0 )} +(250,e +(Acuy)fD%-

7.3.4 Tlocne pacyeta A(G;) ANA HECKONbKMX NOCNeAyoLWNX MOMEeHTOB BpeMeHn t > t;, cnegyeT onpege-
NSATL MOMEHT BpPEeMeHM ), koraa 3HaveHve A (o) B nepsbiv pas gocturaet makcumyma (Acy) = (Acy),, KoTopomy
cnegyeT NpuaaBaTh 3HaK «NIHC», €CnK BbINOMHAETCs YCNoBme

[(Gx = Oxty) * (O = O) + (6= 6,1 20 (7.22)

UM «MUHYC» B NMPOTMBHOM cry4vae, U hUKCUPYIOTCA 3HAYEeHWS COCTaBMNALWMX HAMPSKEHUA B 3TOT MOMEHT
BPEMEHU Gy, Gyp, Gppy Tyyps Tyt Tpyp KOTOPBIE AOIKHBI CTAHOBUTLCS HauarbHLIMU B Crieaytoem nonyuukne.
lNpuBeaeHHble HanpsHKeHWss B MOMEHT BPEMEHW ty MPUHUMAIOTCH paBHbIMK (G,)1 = (Acy),.

7.3.5 Pacuyet no 7.3.2, 7.3.3 npoBogAT OnNA nocnenywLwero u3aMeHeHnsa Harpysok (t > t1) W onpege-
NS0T MOMEHT BPEMEHU Ly, MpW KOTOPOM AOCTAraeTca MakCUMyM MpUpaLleHns NpuBeaeHHbIX HanpsXeHWi
(Acy); = (Acy),. BHOBb cnenyet dukcmpoBate 3Ha4eHus (6, Syp Ozt Tyt Tyzp Toutlt = t,» KOTOpble Ans cneay-
tOLLEro MOMyUmMKna crieayert cunTaTh HadanbHbIMU. Pasmaxy npuBedeHHbIX HanpsikeHun (Acy), cnegyer npu-
[aBaTb 3HaK, NPOTUBOMNOMNOXHLIN 3HAKY (AG))4.

MNpuBeneHHoe HanpsXeHne B MOMEHT BPeMeHW t, AOMKHO BbiTh PaBHO (Gy), = (04)1 + (AGy),.

AHanormyHeim obpasom no 7.3.2, 7.3.3 npoBOgAT pacyeT ANs BCEW UCTOPMM Harpy>xeHuss KOMMOHEHTa, 1
B pesynbTarte JoMmkHa ObiTh NOMyYeHa 3aBMCMMOCTb NPUBEAEHHBIX HANPSHKEHW (G) MK (G, ) OT BpeMeHn Ans
BCEW MCTOPUW Harpy>KeHNs.
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7.3.6 Pasmax HanpskeHun (6)p, NN (G)rk AOMKEH BbiTe onpeaeneH rno rpadpuky U3MeHeHun npuse-
AEHHbIX HaNpsikeHW (o) AN BCel UCTOPUU U3MEHEHUSI HAMPSKeHWIA No copmyne

(®)rys (0)rK = (O)max = (C)min, (7.23)

rae (6)max (6)min — anrebpanyeckn mMakcumanbHble W, COOTBETCTBEHHO, MUHMManbHbIE NPUBEAEHHbIE Ha-
NpsKeHUs Ana BCell UCTOPUM N3MEHEHWS HAMNPSKEHWUN.

7.3.7 Mo paccunTaHHbIM 3HaYeHUAM NPUBEOEHHbIX HaNPsKeHU (G, ) ONPeaensioT 3Ha4YeHNA MeCTHbIX
YCINOBHBIX YNPYruX NpUBEAEHHbIX HANPHKeHUA (Gr) C YHeTOM BO3MOXHOWM NOMPaBKK Ha ynpyronnactuyeckoe
AethopMUpOBaHME KOHCTPYKLUWOHHOTO MaTepuana B COOTBETCTBMU ¢ TpeGoBaHUsAMU 7.4 ¢ y4eToM TOro, YTo
paccMaTpuBaeTca OAWMH eUHCTBEHHbIN rpadvik MaMeHeHnsa (Gg).

7.4 Onpep,eneHMe MECTHbLIX YCNOBHbLIX YNPYrUX npuBegeHHbIX HaHpH)KEHMﬁ ynpouweHHbIM
ynpyronnactu4eckmm pacyeTtom

7.4.1 3Ha4YeHWs1 MECTHBIX YCIOBHbIX YNPYrUX NpUBEAEHHbLIX HANPsHKeHU (Gg) ONPEaensiioT B 30He KOH-
LleHTpaLuM HanpsiKeHun Ha OCHOBE 3HaYeHU (cs,_) (MHOekcbl ij, jk w ki 30eck U ganee Ans KpaTKoCcTW onyLue-
Hbl), C Y4€TOM BO3MOXHOWM MOMPAaBKW Ha ynpyronnacTnyeckoe AeopMUpoBaHMe KOHCTPYKLMOHHOIO Matepu-
ana. Y4yeT nnactudeckux aedopmani BbINOMHAKT C NOMOLLBIO YNPOLLEHHOro YNpyronniacTu4eckoro pac4yeTa
no7.4.2.

7.4.2 YnpolleHHbIA ynpyronnacTU4ecknin pacyeT crieqyeT NpoBOAUTE B COOTBETCTBUU C TpeboBaHUAMM
HaCTOALLEro NyHKTAa.

[MonpaBKy Ha nNnacTM4eckoe Te4eHne KOHCTPYKUMOHHOro MaTtepuana npoBOAAT C UCMOMb30BaHWeM na-
pamMeTpoB CTENEeHHOW annpoKcuMaluy guarpaMmmMbl PacTsaKeHUs KOHCTPYKLMOHHOMO Matepuana. Juarpamma
pacTAXeHWUs! KOHCTPYKLIMOHHOTO MaTepunana AoMmKHa ObiTe annpokCMMUpPOBaHa B BUAeE

s-ET, ecnu e<eg,
o= ’ , 7.24
R,Z)—e 2. , €CIN € > &g ( )
€g
-
roe Rpe — npegen nponopuuoHanbHOCTH;
T
g == — AedopMaLys, COOTBETCTBYIOLLAN NPEAEsTy NPONOpLNOHaNbHOCTY.
E
MokazaTenb YNPOYHEHUA vV U R;e crieayet BblMUCTATE Mo hopMynam:
RT
0,73 g (1+1,4-10-2-ZT)R m
0.2
s bl (7.25)
100
2,3:0g———
i 100-2Z
2-107% + R}y, [ET
A
1-v
"
T Rpo.2
Rie & P . (7.26)

(2.10*3 -ET+Rloz)

) & T
Ecnue paccmartpuBaemMou 30He pacnonoXxeH CBapHOW WOB, TO 3Ha4YeHWsA Rpe MV OOnMXHbl ObITb npu-
HATbHI MMHUManNbHBIMW U3 3Ha4YeHWA 44 MeTansa LWBa M OCHOBHOro MeTtanna.

& g 15
Mpr nepeMeHHOn B TeYeHWe Mnon unKna teMnepaTtype BblHMCIeHWe 3Ha4YeHWn R e WV NMpoBOOWUTCA
p

. - T
OnAa MmakCumaribHOWM U MUHUMalbHOW TeMnepaTtyp nonyunkna no COoTBeTCTBYHLWWM 3Ha4YeHUAM Rp(]’gg RI;.],

T &
ZT, ET. PacuyeTHOoe 3HayeHue Rpe cnegyet nNpyMHUAMaTb paBHbIM MONyCyMMe COOTBETCTBYHLLUMX 3HaYeHUU
Ona MakCUMansHOM U MUHUMAnbHOM TeMnepartyp nonyuukna. PacueTHoe 3Ha4yeHue v cnenyeTt NnpUHUMaTh
paBHBIM MUHMAaIbEHOMY U3 ero 3HaYeHUn B WHTEepBarne TeMnepaTtyp nonyunkna. ,ﬂOI’IyCKEETCﬂ ncnonb3oBaHwe
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. pT "
B Ka4vecTBe pacCHeTHbIX 3HAYeHWA Rpe n Vv, COOTBETCTBYHLUME MakCUManbHOW TeMnepartype nonyuukna, a
T
TakKke npuMHrUmMmaTb v = 0 Nnpu yCNnoBuu UCNONb30BaHKWA B Ka4eCTBE PAaCHETHOIo 3Ha4YeHA Rpe nubo nonycymMmmbl

T o 5
npenerios TekKy4ecTtr RP0.2 npyv MakCUMMalribHOM U MMHUMaribHOW TeMnepaTtypax nonyuukna, nnbo 3HaYeHusn
T o
RpO,Z npyu MakCuManbHOW TeMnepaTtype nonyuukna.

Mpu TemnepaType, paBHO UNK Bbille TemnepaTypbl Ty, 3HaYeHue Rge onpenensnT No U30XPOHHOM
KpuBOi 0edopMMPOBaHKA 33 BPeMSA HarpyKeHUsi KOMMNOHEHTa B TeYEHWe paccMaTpuBaemMoro nonyuukna.

AnMTensHOCTL NONYUMKa paBHa BpEMEHU M3MEeHEHWUsI HanpsiKeHWin 0T MMHMMAarbHOTo (MakCUMarnbHOoro)
A0 MakcumanbHoOro (MMHUMansHoro) aHadeHus. Mpu pacyeTe HanpsKeHUW B Npolecce nycka, Beixoda Ha
PEXUM MOCMe KaKoro-nvbo nepexofHoro pexuma v paboTbl Ha CTauMOHapHOM pexuMe OO0 CreayloLlero
nepexofHOro pexuma npu TemnepaTypax Bbille TemnepaTypel T; Heo6xoaUMo yunTeiBaTL CpeHee Bpems
paboThbl Ha CTALMOHAPHOM PEXUME MEXAY COOTBETCTBYHOLWMUMU NEPEXOOHBIMU PEXUMaMU.

Mpu TemnepaType, NpesbilLaLLed TemnepaTypy T, nokasaTens yNpoYHeHUs onpeaensioT no dopmyne

v=—r, (7.27)

T .
roe Rpo2t 61 — mpefien TekyyecTin U HanpsikeHe, COOTBETCTBYIOLIEE YNPYTONNACTUYECKON AehopMaLIn
e, npMHMMaeMbie Mo M30XPOHHON KPUBOI AehOPMUPOBAHUS ANS ANUTENLHOCTU U TEMNe-
paTypbl T nonyuukna;

eng — JedopMalus, COOTBETCTBYIOLAs Npefeny TeKy4yecTu R;—O,zt;

el — nedopmaums, cooTBeTCTBYOWAas GT(HE meHee 2 %).

MocTpoeHWe N30XPOHHBIX KPUBLIX MON3YyYecTu ANs 3a4aHHOR TeMnepaTypbl U ANUTENLHOCTKA NONyLMKNa
cnenyeT NPOBOAWUTL C MOMOLLbLI 3aBUCMMOCTEN, NPUBEAEHHBLIX B IOKYMEHTaX, NepeqymcneHHblx B 4.6.

AnutenbHoCTb Nonyuukna AommkHa ObiTe paBHa BPeMEeHW U3MEHEHWSA HaNPsKeHWA OT MUHUMAaTbHOIo/
MakcMManbHOro [0 MakCUManbHOro/MUHUMAanNbHOro 3HadeHudA. [lpu pacyeTe HanpsKeHW B npouecce
nycka, BbIXOJa Ha PexuM Mnocne Kakoro-nubo nepexogHoro pexuma 1 paboTbl HA CTaLMOHApPHOM pexume
A0 CneayoLlero NepexoaHoro pexmnmMa npy TemnepaTypax pasHbix U Bellle T, criefyeT yYuTbiBaTb cpeaHee
Bpemsi paboThl Ha CTALMOHAPHOM PeXUMeE Mexay COOTBETCTBYOLUMK NePexoiHbIMU PeXUMaMu.

Mpathmkn M3MEHEeHNs HanpsXeHWn (Gg) CTPOAT nyTem nocrnefosaTentHoi 0bpaboTku Toyek rpadwm-
KoB (G;) ANA MOMEHTOB BpemeHn fy, by, ..., 1, ..., {. [pn aTOM cnegyeT mcnonb3osaTb BCNOMOraTenbHble
napameTpbl § 1 A, a Takke xapakTepHble 3Ha4YeHUss MOMEHTOB BpeMeHM t, 1 t,, NopadokK onpegeneHus KoTo-
pbix NpuBeaeH Huxke. OBLLasn nocnegoBaTensLHOCTE PpacyeToB AOMKHa BbITh creayoLlas:

a) B Havane pacueTa nonarawT: {, =t, =1, {;, =t,, E=A =1, (5;), = (6g), = (6,)p = (6p), = 0;

T .
6) B cnyyae ecnu BenuuuHa (o, ),/ Rpe He BbIxoguT 3a rpaHuuel oTpeska [A, L — 2sign(A)], uto coot-
BETCTBYET ynpyromy AeopMUPOBaHMIO B MONYLUKIE HarpyKeHusl, MpUHUMaT

(cg); = (0);— (o)p + (OF). (7.28)

MNpw BbIXOA4E BENUYUHBI () )1,/:'?;e 3a rpaHuubl oTpeska [A, A — 2sign(A)] nponcxoamT ynpyronnactmnye-
ckoe AedopMUpoBaHue, AN KOTOPOTo HanpskeHue (og), onpeaensiot no gopmyne

1

! " 5 2\y
(GF»—sign[(cuf—(cL)h](aREe)v”-[1; (o) ~(on] 2 + Y (4R ]1 +(oF )y (7.29)

Mpu aToM, B Cry4ae ecrniv Bbixog MPOW30LLeN CO CTOPOHbI FPaHNYHOTO 3HaYeHus A — 2sign(A), a B npedbl-
Aywime MOMeHTLl BpeMeHM XoTa Bbl pas yxKe BO3HMKaNOo ynpyronnactiyeckoe aedopmMmnupoBaHune, To cneayet
npuHUmatk & = 2 n t, = t,. Ecnun Bbixof Npon3oLen co CTOPOHbI FPaHUYHOTO 3HAYeHUs A UNW eCNit paHbLUE HU
pasy He BO3HUKIIO YNpYronnacTU4eckoro 4eopM1MpoBaHis, TO B MOMEHT BPeMeHH t,, COOTBETCTBYIOLLNE eMy
HanpsxeHns (G, ), 1 (Cg), a TaKkke 3HaueHNs napameTpa & cnedyeT ocTaBnsaTb 6e3 usMeHeHus (T. e. Temu,
KOTOPBLIMU OHW CNOXUINUCE Ha NpeJLlecTBYLWMUX aTanax pacyera).
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Pacuet no chopmyne (7.29) gponyckaeTca NPpUMEHATb TOMbKO A5 30HbI KOHLEHTPaLUK HanpsKeHUn npu
BbIMOMHEHWUMW CNEeayLEro YCNoBus

& L)f|max <2RY,. (7.30)

('S

[na npouux cnyyaes npw onpeaenexsum (Gg); BMECTO NpuMeHeHus hopmynel (7.29) cnegyeT npoBoauTb
NOMHLIA YNPYronnacTUYecknn pacyeT KOMMNOHEHTa;
B) nocne onpegenexus (og), Npy ynpyronnactuyeckom aedopMuposaHum no dopmyne (7.29) unu no
AaHHbIM YNPYronnacTUYeckoro pacyeTa, NpuHumaroT And t, = ¢
v
n =Ll sign(op); (7.31)
pe

ecnu t; <t To crnieAyeT NeperT K pacCMOTPEHUIO CreayloLlero MOMeHTa BpeMeHu ¢, B COOTBETCTBUM C
NOPSIAKOM, U3MNOXEHHBLIM B nepeyncrneHunsx 6) B) 7.4.2.

Mpw t; = {,, pacyeT HanpskeHW (o), 3aBepLIaoT.

Ona yno6ctea pacyeTos gonyckaeTca pasbueHne Ha Bnoku rpadukos U3MEHEHUs HanpshkeHun (o).
Mpumep nogobHoro pa3bueHns nokasaH Ha pucyHke 7.3.

Ecnu npu pacuete (og), U onpeaeneHnu rpaduka ero U3MeHeHUss WUCNonb3yercs XoTa Bbl O4MH
pa3s dopmyna (7.31), To cnefmyetr paccMoTpeTb MNocnefoBaTeNnbHO OBa OAWMHAKOBLIX Grnoka W3MeHeHus
HanpsxeHun () (cm. npumep Ha pucyHke 7.3). B aTom cny4ae 4ncno nonyumknos (UMKNOB) Kaxaoro Tuna
Mexay abconoTHO HanBoNbWMMKU 3HAUEHUAMU (G ),y MPUHUMAIOT PaBHLIM OXWUAaeMOoMy Npu aKcnyaTayum
yMcny GroKoB HarpyKeHus 3a BblMETOM 1, YMCMNO OCTanbHbIX paBHO 1.

7.5 OnpepgeneHne MeCTHbIX YCNOBHBLIX YNPYrMX NpUBegeHHbIX HAaNpsXeHUW ¢ UCMOoNb30BaHUEM
adcpekTUBHOrO KoahpULUMEHTA KOHLEHTPALUW HAaNPAXeHUN

MecTHble YCrOBHbIE YNpYrvie NPMBEAEHHLIE HaNpPshKeHWs (Gg) Mpy Mcnonb3oBaHun aIeKTUBHOTO KO-
appuLeHTa KoHUEHTpauun K, BbIMUCNAIOT Mo popmyne

(op) = %[(GL )t = (o )pl+(op s (7.32)
unu no opmyne
(0F); = Ked(0); = [(6)p] * (0p)y. (7.33)

ShdhekTUBHbBIA KO3 MDULMEHT KOHLEHTPALUN Ke,r MECTHbIX NMPUBEOEHHLIX HANPsHXKEHWA onpegenseTcs
no peaynbTatam UCMbITAHUIA Ha yCTanocThb.

[eomeTpusi, COCTOSHNE NMOBEPXHOCTN, HOMUHATLHBLIE HAMPSXKEHUS U TPASUEHTEI MECTHLIX HANPSKEHWA
B 30HE KOHLIEHTpaL MM UCTbITELIBAEMOro KOMMOHEHTa, MOAeNu unu obpasua, ux matepuan u TepmoobpaboTka,
YCINOBUS HArPYXEHUS W KOHTAKT C TENNIOHOCUTENEM JOMKHBI COOTBETCTBOBATL KOMMOHEHTY, A1 0O0CHOBaHMS
MPOYHOCTK KOTOpOro onpefensaeTtca apdekTUBHBIN KO3 PULMEHT KOHUEHTPALUK.

MprumeneHue K Mpu pacyete MECTHbIX MPUBEAEHHBLIX HAMPSXEHWA AOMKHO OblTb COrnacoBaHo co
cnocobom 0b6paboTku aKCnepMMeHTanbHbIX AaHHbLIX MPU €ro onpeaeneHuu.

B pacueTe npu (o4 ) < R;o,z ahheKTUBHLIN KO3 PULMEHT KOHLEHTPALMWN HANPSXKEHUIA BEIYUCIAOT NO
dopmyne
Kei=1 2 glk, - 1), (7.34)
roe g — KoaddUUMEHT YYBCTBUTEINLHOCTU KOHCTPYKUMOHHOrO MaTepuana K KOHLEHTpauuu HanpsikeHun
(g=1).
Ecrmn (6, )= Ks(og) 2 RL, TO KO3DPULIMEHT § BbIUMCIIAT Mo dopmyne

g=0qo+ [K (c4)- _TJ, (7.35)

Rio2 — RT
a ecnn (og )= KG(Ga)<RI1, TO § MPVHVMAEeTCA PaBHbIM (g, TA€ Gy — KOIMMULMEHT YYBCTBUTENLHOCTM
MaTepuarna K KOHUEeHTpauunn Hal'lpFI)KeHMl?l, OI'Ipe,EIE!J'IeHHbII?I npu amnnuTyge MecCTHbIX Haﬂpﬂ}KeHl/ll?i, paBHOI?I

npeaeny BbIHOCMIWBOCTK RZ 1 BbIGMpaeMbIil B COOTBETCTBUM C Tabnuuein 7.1.
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Tabnuua 7.1 — 3HaveHns Koad1LIMEHTA HYYBCTBUTENBLHOCTY

REQ‘QI'R,.'; G 30Ha KOHLEHTpaLMW HANPSBKEHWIA B KOMMOHEHTaxX

0.4 0,9

0,6 0,95 Yrnoeoi nepexof npv paguyce ckpyrneHus ot 10 go 40 mm

0,8 1,0

04 0,7

0,6 0.8 CKpyrneHus B BepLUMHAX Na3oB M ONopHbIX OypToB npu paguyce ckpyrneHusa ot 4 oo 10 mm

0,8 0,9

MpumeyvaHune — lNpy NPOMEKYTOYHOM 3HAYEHUU RL-D‘ZIR;, 3HaYeHne g, onpefenseTcsd nyTem NUHEeNHON MH-
TEpPMONALMN.

7.6 ¢OpMMpOBaHMe pac4yYeTHbIX UMKNOB N3IMeHeHWA Haan)KEHHIFI AanA pacyeTta Ha UMKITM4YeCKYyHr
NMPOYHOCTb

7.6.1 Ecnu npvBefeHHble MeCTHbIE YCIMOBHbLIE YNPYrue HanpsKeHWs Onpeaensannch ¢ NpUMeHeHueMm
Teopun HanbomnblIKMX KAacaTensHbIX HANPsKeHnin Tpecka, To hOpPMUPOBAHUE PACYETHLIX LUKMOB U3MEeHEeHUs
HanpsKeHWA 4ns pacyeTa Ha LMKNUYeCKyo NPOYHOCTL OMKHO NPOBOAUTLCA B NOPALKE, U3NOXKEHHOM B 7.6.2.

7.6.2 Mo Tpem rpadukaM MeCTHbIX NPUBEAEHHbIX HaNPSKeHWA OOMKHO ObiTh onpeaeneHo Haubonb-
Wwee no abConTHOMY 3HAYEHWIO YCNOBHOE YNpyroe Hanpskenue (Gg), .. ANA BCEro npouecca n3mMeHeHus
HaNpsKEeHWA.

dPopmuMpoBaHUe pacHeTHbIX LLMKITOB M MOMYLMKITOB Hanpsi>KeHWiA BINOMHAIOT Ha OCHOBE MOMHOM UCTO-
PUM HarpyeHus 3a nepwop ot t, Ao t,. Mpn 9TOM Kaxabli pa3 npy BblAeneHun o4epesHoro nosyuuknia ma
YYaCTKOB TPeX rpauKoOB U3MEHEHWUS HaMNPSKEHWUIA (0,_—),-1-, (GF)jk, (0F)j AomkHa BbITe NonyyeHa HanbonbLwas
BO3MOXHAs aMNNnTy4a MECTHOMO NPUBEAEHHOMO HAMPSXKEHUS.

[na doopMMpoBaHMA pacHeTHbIX LMKIOB (MONYLMKIOB) HAMPSXKEHUIA KaXKablid U3 rpadpukos (cF),-J,-, (GF)J;k,
(GF);x BO BpEMEHHOM AinanasoHe oT t, [0 ¢, NOMmKeH BbITh 3aMKHYT, TO €CTb B HEM A0JIKHbLI COBNafaTh Havallb-
HOE (B MOMEHT BPEMEHU 1;) M KOHEYHOE (B MOMEHT BpeMeHH f ) 3Ha4yeHus HanpshkeHuid. B npoTueHoM crnydae
rpadouky cnegyet UCKYCCTBEHHO 3aMKHYTh, BBEAS B HUX COOTBETCTBYOWME (PUKTUBHbLIE YHACTKN N3MEHEeHMS
HanpsbkeHW B MHTepBane BPeMEeHH OT ) 10 HEKOTOPOro (PUKTUBHOTO 3HAYEHUS .

3TV DUKTUBHBLIE YYACTKW UCTOPWM HATPYKEHWS BHOCST AOMOMHUTENBHOE YCTanoCTHOE MOBpexXaeHue,
YTO JenaeT NnocneayroLLyo OLUEHKY LUKMMYECKOW NPOYHOCTM KOHCEpBaTUBHOW. Mpy HeobxoanMocTH pesynb-
TaT pacyeTa SOMKEH OblTe YTOYHEH MYTEM BbIMMTAHWUS BENTMYMHBI MOBPEXOEHUS OT (PUKTUBHBIX Y4acTKOB U3
CYMMaPHOro YCTAanoCTHOMO NOBPEXOEHNS.

B npouecce dhopmupoBaHusi pacyeTHbIX LUMKITOB NpeanonarakT, YTO KaXablil U3 Tpex rpadyukoB MHOTo-
KpaTHO OCBeLLalwT NMOTOKOM CBETa, Iy4M KOTOPOro HampaeneHbl BAOMb FOpM30HTanbHOM ock BpemeHu. Oc-
BelleHUsa ABMNATCA NapHbIMKA. [pyM NepBOM OCBELUEeHMW M3 KaxkdoW napbl paccMaTpyBaloT TOMLKO BO3pac-
Tawlme, a NpyM BTOPOM — TOMNbKO yObIBAKLIWE YYACTKA, COBAUHSIOLINE COCEAHWE NOKanbHble MakCUMyMbl
M MUHUMYMbI. [TpMHUMAIOT, YTO CBET He MPOXOOWT CKBO3b paccMaTpuBaeMble y4acTKu rpadukoB (Bo3pac-
Taowme nubo ybeiBawowme), BCNeACTBME Yero Ha Kaxaom rpadmke npu Kaxgom ocBelleHuu obpazyertcs
BEpPTUKANbHOE MSATHO TEHW.

Mopsagok hopMUPOBAHNS PACYETHEIX LMKIOB CremyHLWnii:

a) BbIMOMHAKT MEepBblid 3Tan OCHOBHOMO MapHOTO OCBELUEeHMsl: Ha Bcex Tpex rpadukax AOMKHbI ObiTh
OCBeLLeHbl Bo3pacTatowme ydyactku. ObpazoBaBluMecs Ha Tpex rpadukax naTHa TeHW CPaBHWBAKT MO Be-
nuymHe. Ecnv npu ogHom ocBelleHun Ha kakoM-nubo rpadpuke obpasoBanock gsa Uy Gonbliue NSTeH, TO B
CpaBHEHWM KaxJoe NATHO AOIMKHO y4acTBOBaTb He3aBMUCKMMO. M3 Bcex NATeH TeHW, 00pa3oBaBLUMXCH Ha Tpex
rpadoukax, crnegyet BolOMpaTh NATHO MakCMManbHOro paaMmepa. Ecnn HeCKoNbKO NSATeH MMerT OGMHaKOBLIN
pasmMep, TO cneayeT BelOMpaTth TO, ¥ KOTOPOrO BEPXHASA rpaHMLA pacnonoKeHa Bhille;

6) no BbIBpaHHOMY NATHY TEHU HOPMUPYHOT PACUYETHbLIN BO3PACTAKOLWMWA NOMYLUMKN HAaNpsKeHUn cnegy-
WM 0bpasoM: ero MMHUMarnbHoe U MakcMMansHoe 3Ha4YeHns OOMKHbl ObiTk MPUHATE PAaBHLIMU, COOTBET-
CTBEHHO, HUXXHEN 1 BEPXHEN rpaHulam BblbpaHHOro nATHa;

B) Ha rpadmke, Ha KOTOpOM Gbin chOpMUPOBAH 3TOT BO3PACTAKOLLWIA NMOMYLMKN, BLIMOMHAKT BTOPOH
3Tan OCHOBHOIO MapHOro OCBelleHMs: ocBelatloT yobiBaowmne ydyacTkn. ObpasoBaBlueecs nNpu 3TOM MATHO
TEHW JOJSTKHO COBMajaTth C NATHOM OT BO3pacTalolLMX yHaCcTKOB U Ha TeX Xe NpuHUMnax popMupyoT pacyeT-
Hbll yOLIBAKOLLMA NONYLIMKII.

19

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 23/42
Crpanuua ookymeHTa - https://GostExpert.ru/gost/gost-71788-2024



https://gostexpert.ru?utm_source=pdf&utm_medium=69860
https://gostexpert.ru/gost/gost-71788-2024?utm_source=pdf&utm_medium=69860&utm_term=page

FOCT P 71788—2024

CdhopmupoBaHHbie TakuM 06pa3omM pacyHeTHble BO3pacTalowui ¥ yObIBaOLWMIA NONYLWKIEI UMEKT 04u-
HaKoBbIE MWHMMarMbHbBIE W MakcMManbHbie 3HadyeHus. Takne Nonyuuknbl CNeayeT HasbiBaTk MNapHbIMW pac-
YeTHbIMW Nonyuuknamu. NapHele pacyeTHble NonyUKKkbl MOryT 6biTb 06beOVMHEHbl B OAWMH PacHeTHbIN LUKM;

r) mocre TOro, Kak BbIMOMHEHO OCHOBHOE NMapHOe OcBelleHue U chopMUpPOBaHbl NapHble pacqeTHble
NONyUWKIbl HANPsKeHWUA, rpadorkm (GF)H, (GF)jk, (0g);, AOMXHbI BbITE ANs OanbHenwero aHanmsa npeobpaso-
BaHbl criegytolwum obpasom:

- Ha rpacduke (GF)U-, Ha KoTopoMm BbinyM copMMpOBaHbl 0YepeaHblie MapHble pacyeTHble MoMyLMKNbI,
YAANSAT T€ y4acTKW, TEHb OT KOTOPbIX BOLWMa B BbiGpaHHble NATHA TEHW ANS 9TUX NONYLWUKIOB;

- Ha ABYX ocTalbHbIX rpadukax (GF)jk n (0fg); YacTn, pacnonoXeHHbIe B TeX Xe WHTepsanax speme-
HW, 4TO U yAaneHHbIe y4acTKu nepBoro rpaduka, NogBeprawT A0NONHUTENBHOMY NapHOMY ocBeLLeHuio. MNpu
3TOM OCTanbHble YacTu 3TUX ABYX rpauMKoB criegyet UrHOpKMpoBaTh. Ha kawaom 13 AByX rpauKoB CpaBHU-
BalOT MATHA TEHW OT BO3pacTalLWmx N ybbiBalOWMX y4acTkoB. Ecnv 3Ty naTHA cOBMagatoT MOMHOCTBK UMK
Kakon-nnbo ceoel obracTbio, TO YacTu Bo3pacTalLmx v yBeIBaoLWmX y4acTKOB paccMaTpyvBaemMoro rpadumka,
co3gaBlne 3Ty obuyo obnacte TeHu, yganawT. Ecnu coBnagarowmx obnacten TeHn o6paszoBanock HECKOMNb-
KO, TO YAAnsaioT TOMBKO Te OCBELLEHHbIe Yy4acTku, pa3mep obnacTtu TeHu OT KOTopbix Bonblue, a npu paBeH-
CTBE — Yy KOTOPbIX 06NacTk TEHW pa3melleHa BbillE;

4) npouecc hopMUpoBaHus LUMKNOB (MONYUMKIOB) MOBTOPSIOT NO NepeyvncneHuam a) —r) 7.6.2 go tex
nop, NoKa He OKaxXyTcs yaaneHHbIMU BCe Y4acTKW paccMaTtpuBaeMblx rpathuKkos.

7.6.3 ®opMMpoBaHWE PacUYETHBIX LUKMOB HanpsXeHWn No pesynsratam pacyera ¢ NpUMeHeHnemM aHep-
reTyeckoin Teopun Museca npoBOAWUTCA MO OAHOMY rpaduKy M3MeHeHNs (G ) B NOCNeaoBaTenbHOCTH, N3no-
KEHHOW B 7.6.2, 32 UCKIIOMEHNEM nepeyncneHns r) 7.6.2.

Kaxgbiil 13 cOpMMPOBaAHHLIX PACHETHBIX LMKNOB (MONYyLMKNOB) HANpPSKeHWH ANA BbINOMNHEHWS nocne-
AYIOLLEero pacyeTa Ha UMKIMYECKYI0 NPOYHOCTE COMPOBOXAAKT nHdopmaunen ob akcnnyataunmoHHbIX ycno-
BUAX (TemnepaType, napameTpax cpedbl U noeHce HeWTPOHOB, ANMWTENBEHOCTU peanu3aumnin), COOTBETCTBY-
IOLLIMX BCEM TeM 4acTsaM rpaduKoB HanpsKeH, N3 KOTOPbIX OH Oblf COCTaBMeEH.

8 PacueT Ha cTaTM4ecKyto NPOYHOCTb

8.1 PacyeTt Ha CTaTU4eCKYH NMpPO4vYHOCTb be3 y4deTa nonsy4vecTu

8.1.1 Pac4eT Ha cTaTMYECKyl NMPOYHOCTE BLIMOMHAETCS MO HOMWHAaNbHLIM LOMNYCKAEMbIM HAaMPSKEHN-
AM, onpegeneHHsiM be3 yyeTa yBenuueHus npefena TekyyecT U BpeEMEHHOIo CONPOTUBMNEHWA NoA OeNCTBU-
em obny4veHus.

8.1.2 lNpu pacueTe Ha cTaTUYECKYH MPOYHOCTL CreayeT NMpoBepsTh BLINOMNHEHUE YCMOBUIA NMPOYHOCTM
NMPUMEHWNTENBHO K pACHeTHbIM Harpyskam M Ko BceM pacHeTHBIM pexuMamM 3a UCKIHHeHUeM BUBPaLIMOHHbBIX 1
OVUHAMUWUYECKUX HArpy30K (BKNKOYasi CEMCMUYECKUE).

8.1.3 3HaueHWs NnpuBeAEHHbIX HANPSHXKEHWA pacyHeTHbLIX TPYMN KaTeropyil HanpskeHW, onpeaeneHHble
NMpW pacyeTe Ha CTaTUYECKYK MPOYHOCTb KOMMOHEHTA, HEe OOIBKHbI MpEeBbillaTh 3HAYeHWA, yKasaHHbIX B
Tabnuuax 8.1 n 8.2. 3HaYeHnss HOMUHanNbHLIX AOMyckaeMbiX HanpsikeHun [c] u [o], cnedyeT onpenensatb
B COOTBETCTBUM C YKasaHWAMMW pasgena 5.

Tabnuua 8.1 — [Jonyckaemble HANpsSXXeHUA ANA KOMMNOHEHTOB, 3@ UCKMNoYeHreM BonToB v Wnunek

Pexum Harpy}eHus (9); (o), (0)gy: (O)rk
RTOZ
HY3 [o] 1,3[o] mini| 25-—2= |R7o 5, 2R,
Rm
HHY3 1,2[c] 1,6[o] —
YMA 1,4[c] 1,8[o] —

Tabnuua 8.2 — [Jonyckaemble HanpskeHua ana BonToe v WwWnunek

Pexum HarpyeHus (o), ()3 (O)4w
HY3 [o],, 1,3[c],, 1,7[s],
HHY3 1.2[a], 1,6[c],, 2,0[c],,
YNA 1,4[c], 1.8[a],, 2,4[s],
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8.1.4 CpeaHue HanpsikeHUs CMATWSA He OOMKHbI I'IpeBbILIJaTb‘],SR;O'z. Ecnu paccTosiHue 0T Kpasi 30Hbl
NPUNOXeEHUs1 Harpy3kn 0o cBoBOAHOM KPOMKM NpPeBbIIAET pasMepbl 30HbI, HA KOTOPO OeACTBYET Harpyska,
AonyckaeMble HaNpsAXeHUs creayeT yBenuinTb Ha 25 %.

8.1.5 CpegHue kacaTenbHble HanpsKeHusi cpesa, Bbi3BaHHbIe AEMCTBUEM MEXaHUYeCKMX Harpy3ok Ha

KOMTMOHEHT 332 UCKITIoYeHneM pesbbbl, He AomkHbl npesBbiwatsh 0,5[c] (B peabbax — npu HY3 0,25"_";—0,2: npu

HHY3 0,30R[ 2, npu YMA 0,35R]5).

8.1.6 TMNpu rugpaBnNMYEcKUX UCNbITAHUAX NPUBEAEHHbIE 0OLLME MeMOpPaHHbIE HAMPKEHUSA B KOMMOHEH-
Tax He AomkHbl npesbiwaTth 1,35[6]77, a npuBegeHHbIe HaNpPsHXKeHUs, onpeaeneHHbIe No CyMMaM COCTaBns-
WX OBLLMX MU MECTHbIX MEMBPAaHHBIX U o6LLMX MarnBHbIX HanpsikeHuin, — 1,7[c]™. Hanpsikenns @ 178

fonTax u WnunbKax He OOMKHbI NpeBbILaTh O,TRgg,z.

8.1.7 lNpu oUeHKe CTaTUYECKON MPOYHOCTU MO pasmaxam HamnpsKeHWn (G)g,, MakCUMarnsHble U MUHN-
MarnbHble abcontoTHbIe 3Ha4YeHUst NPUBEAEHHbLIX HANPSKEHUN, BXOOALLMX B ONpeaeneHne 3TON Kateropun, He
OOMKHbBI NPEBbIWAaTh R,Tn.

8.1.8 BoimonHenne TpebosaHwi Tabnuupbl 8.1 Mo rpynne kateropuii HanpskeHuin (o)g, v Tpebosa-
Hua 8.1.7 gomkHo BbITb obecneveHo. B Tex cnyvasx, korga ato TpeboBaHue He ofBecneveHo, JonyckaeTcs
OTCTyNNeHne oT aTux TpeboBaHW (N0 COrMacoBaHWKD C KOHCTPYKTOPCKOW (MPOEKTHOM) opraHu3auneint) npu
YCIOBUW, YTO BO3MOXHOE NPU 3KCnnyaTauuMm nckaxeHue hopMel KOHCTPYKLIUK, CBSAI3AHHOE C HEBLINOMHEHUeM
BbllleyKa3aHHbIX TpeboBaHUIM, He MOBMNUAKOT HA HOPMAarbHYK 3KCNNyaTaunio akTUBHOW 30HbI, OPraHoB ynpae-
MeHWs 1 3aluTbl (He DygeT HapyLIeHWi repMEeTUYHOCTU PasnyYHbIX COEAMHEHWUA, OTCYTCTBUI 3aKNWHUBAHWUIA
NOABWXKHbIX YCTPOWCTB, HEAONYCTUMbIX WCKaXKeHWW MPOXOAHbIX CeYeHW, onpedensarnLwmx pacxon TennoHo-
cuTens W OBWKEHWEe UCNOMHUTENbHBIX U pabodnx OpraHoB CUCTEMbl yNpaBneHns U 3alyTbl, He4OMyCTUMbIX
dedopmauuii conpskeHHbIX geTanei u T. n.).

8.2 PacyeT Ha pNUTENbLHYH CTAaTUYECKYH NMPOYHOCThL

8.2.1 PacueTt Ha ANUTENbHYK CTAaTUHECKYH NPOYHOCTbL OOMKEH NPOBOAUTLCA AN KOMNOHEHTOB B 30HAX
C TemnepaTtypoi T; 1 Bbille W (MNn) B 30HaX, 1€ KOMNOHeHT paboTaeT B yCNoBUAX paanaLMoHHON Nomn3yyYecTu.
[Mpy NOBEpOYHOM pacyeTe Ha ANUTENLHY CTAaTUYECKYH MPOYHOCTL CreayeT paccMaTprBaTh BCe 3KCnnyaTa-
LIMOHHbIE PEXUMbI, NPOXOAsLLMe NpU TemnepaTypax paBHbIX UMK Bbille T, 1 (Mnn) paboTarolinx B YCIoBUAX
paguwaunoHHoN nonaydecTn, Bknoyaa HHY3. YcrnoBus npoyHoOCTM KOMNOHEHTOB NpuBeaeHsl B Tabnuue 8.3.

Tabnuuya 8.3 — YcnoBus NPOYHOCTM KOMMOHEHTOR NPW pacyeTe Ha ANUTENbHY0 CTaTUYECKYHD MPOYHOCTL

PacueTHas rpynna kateropuil HanpsKkeHuin

Tun KOMNOHEHTAa |

(o), (a), | (G)gy MK (G | ()3 (O)ay
Cunoeble KOMMOHEHTHI [G] Ki [G] K [G]
(onopHblE peLlweTky, k t - k t; k t; _ .
=<1 —4 <1 —L <1
yexnel TBC U T. 4.) E tl‘ E f], ;1[ ]

KomneHcupytoLwme & "
yCTpOWCTBa Z_f <1 Z_f <1

BOoNThl U LINUMBKM k¢ — —

8.2.2 KOMNOHEHT, paccunThIBAEMbBIN HA ONUTENBHYK CTATUYECKYH NPOYHOCTL, JOIKEH YAOBMETROPATL
YCIOBUAM, NPUHUMAEMbIM MPWU pacHeTe Ha CTaTUYecKy NMPOYHOCTL BO BCEM AManasoHe TemnepaTyp HUXKe U1
BbllUe Tr-
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8.2.3 lNpuBeaeHHble HANPsXXeHUA rPynn KaTeropuit (c), 1 (G)gy, NPK pacyeTe Ha ANUTENbHYIO cTaTUYe-
CKYI0 MPOYHOCTE JOMKHbI YOOBNETBOPSTE CNEAYIOLWMM YCNOBUAM!

(o), = K{fol; (8.1)
(0)gy = K{lol, (8.2)
raoe [G] — HOMMWHanbHOE OONyCcKkaemMoe HanpsaXxeHue, Bbivncnaemoe no cbopmyne

_ R,
[o]="5"

K; — k03thdMLMEHT NpuBeAeHNs1 HanpshkeHUs (G), K MeMBpaHHbIM, KOTOpbIA OnpedenseTca B 30HaX MeM-
BpaHHbIX UMM MECTHBIX MeMBpaHHbIX HanpskeHWA No hopmynam

(8.3)

K; =1,25-0,25 Sl - (8.4)
[o]
K, =1,25-0,257mL. (8.5)

[o]

Ki — koadhpuumneHT npuseaeHus HanpsxkeHus (G)gy, (0) gk K MEMBPaHHLIM, KOTOPLI ONpeaenseTca B 30Hax
MeMOpaHHbIX UM MECTHBIX MeMOpPaHHbIX HanpsKeHW No hopmynam

K; =1,75-0,25m p (8.6)
[o]
r (U)mL
Ki =1,75-0,25.)m .
t o] (8.7)

Mpenen ANUTENBHON MPOYHOCTU RLf npu onpeaenexdun [c] cnegyet BuIGWMpaTL ONA CyMMapHOM Anun-
TEeNbHOCTW HarpyKeHus paccMaTpyUBaeMbIMU HanpsHkeHUsAMU NpU COOTBETCTBYIOLLEN TeMnepaType.

Mpu pacyeTe Ha ONUTENbHYIO CTAaTUYECKYD NPoYHOCTh TBC A0MmKHbI ObITh MCMOMNB30BaHLI MUHUMATb-
Hble 3HaYEeHUsI MEXaHWYECKMX CBOMCTB KOHCTPYKUMOHHLIX MaTepuanos, KOTOpLIe cregyer npuHuMaTh C y4ve-
TOM BRMSIHWA 0BMNy4YeHus 1 TeNnoHoCcKUTens.

Ecnu cpok cnyx6bl komnoHeHTa TBC BknioyaeT ABa unv Gonee pexuma HarpyxXeHus, oTrMYatoLmxcs
No NpUMBEOEHHOMY HaMpsKEHU0, fo3e 0Bny4YeHus Unu TeMmnepatype, TO OOITKHO BbIMNOMHATLCA YCNOBUE Mo
HaKoMMNeHHOMY ANUTENBEHOMY CTaTUYEeCKOMY TMOBPEXOEHUIO

k .
> <, (8.8)
i [t]f

rge f{- — BpeM#A HarpyxeHusa paccMmaTtpuBaemMbiM NprBeAeHHbIM HalrpAXeHnem B Te4eHue i-ro pexunuma npu

Temnepatype T; 3@ BeCb Mepuod 3Kcnnyatauuu [CrieayeT yuuTbiBaTk TOMBKO BPEMS Harpyx)eHus
npu Temnepartypax MeTarnsia paBHbIX 1 Boille T; v (Unu) Bpems paboTel B yCNOBUAX pagnaunuoHHON
nonay4ecTu];

[f]; — monyckaemoe Bpems HarpyxeHus, onpegensiemoe no opMynam Ans 3Ha4eHU AnUTenbHON NpoY-
HOCTU, COOTBETCTBYIOLEe TemnepaType T, [03e 00nyYyeHns U NPUBEAEHHOMY HAMPSKEHWIO Ha i-M
pexumMme, YMHOXEHHOMY:

- OIS HaNpsyKeHUN KaTeropum (c),; Ha MHOXuTenb 1,5/Kj;
- ONSA HanpskeHun (o), Ha MHOXUTenb 1,5K",

| — YUCNO PEXNMOB HArpyeHus, OTNUYAIOLMXCS TeMnepaTypon T, [o301 06nyveHusa unu npuseneH-
HBIM HanpsKeHueM.

Hanpsxenus rpynn kateropuit (6)s, 1 (0),,, B 6onTax uny wnunekax JOMKHbl YIOBNETBOPATL Creayto-

3w
WWM YCIOBUAM!
(G)SW 51 IS[G]Wt; (89)
{G)iw= 2.7 6] (8.10)
rae [U]M — HOMMWHarnbHOE OOoNMYyCKaeMoe HanpsaXxeHune, Bbivncnaemoe no d)opmyne
RT
[ RSkl (8.11)
3
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Ecnwn cpok cnyx6el TBC BkntovaeT aBa unu Bonee pexMMoB Harpy:KeHus, OTNMYaLKUXcsa No Hanps-
XeHW0, Ao3e 0brny4eHus UM TeMnepaType, TO OODKHO BbINOMHATLCA YCIOBUE NMPOYHOCTM MO HAKOMIEHHOMY
ONUTENbHOMY CTaTUYEeCKOMY MOBpeXaeHWIo, NpuBegeHHoe B 8.2.3, npu aTOM:

- t;— Bpems HarpyxeHusa 6onTa unu LWNUMLKW paccmaTpuBaeMbIM NMPUBEAEHHBLIM HanpskeHnem [(G);,,
(G)4,] B TEYEHME i-TO pexuma npu Temnepartype T, u cooTeeTcTByOLEN A03e 06ny4eHuns 3a Beck Nepuos aKc-
nnyatauum (CriefyeT y4nuTbiBaTk TONbKO BPEMS HarpyxeHus npu Temneparypax MeTanna pasHbixX v Bbiwe T,
M (MNK) B KOMNOHEHTax, paboTarLymx B yCroBUAX pagvalMoHHON Non3yyecTu);

- [{l; — Donyckaemoe Bpemsi HarpyxeHus, onpenensemMoe no popMynam Ans 3HauyeHu ONUTenbHON
MPOYHOCTH, COOTBETCTBYIOWEN TeMnepaType T; M NPUBEAEHHOMY HANPSKEHUIO Ha -M PEXUME, YMHOKEHHOMY:

- ONA HanpsXXeHUA KaTteropum (c)s,,; Ha MHoXuTenb 1,65;

- NS HANpsXXeHUs KaTeropum (G),,,, Ha MHoxuTens 1,1.

8.2.4 CpenHee kacaTenbHOE HanpsbkeHWe B LUMOHKaX, WTudTax U T. N., BbI3BaHHOE JENCTBUMEM Cpes3bl-
BaOLLUWX YCUIUIA OT MEXaHUYECKUX U KOMMEHCALMOHHbLIX HarpysokK, AelCTBYOLWNX Ha KOMMNOHEHT, He JOMKHO
npeebiwatb 0,5[c] (ANS WNOHOK, WTU(TOB M T. N.), A€ HOMWHAaNbHEIE AONyCKaeMble Hanps)eHna (o] onpegde-
nsAwT cornacHo 8.2.3.

9 PacueTt Ha yCTOMYMBOCTb

9.1 O6wme NONOXKEHUA pacyeTa Ha YCTONYUBOCTDb

9.1.1 Pacuert Ha ycToiumBocTe TBC gonyckaeTcs BbINOMHATE aHanMTUYeCcKuMu, NMbo YMCneHHbIMK Me-
ToAaMmu (HanpuMmep, MeToA0M KOHEUYHbIX 3MeMeHTOB) C Lienblo onpeaeneHns BO3MOXHOCTU NOTEPU YCTONYK-
BocTu TBC B uenom, nnbo noTepun yCTONYUBOCTU OTAENbHbIX KOMMIOHEHTOB.

9.1.2 lpu npoBegeHnn pacyeta KOMMNOHEHTOB Ha YCTOMYMBOCTL OMYyCKaeTCs onpeaenstb KpUTuieckne
3Ha4YeHWs Harpy3Kkn B COOTBETCTBMM CO CNeayLWNMM NOMOXEeHNAMMN:

- TOMLWWHBI CTEHOK KOMMOHEHTa Npv pacyeTte cnegyeTt NPUHUMAaTbL paBHbIMU (S — C);

- HOC B komnoHeHTe JOmKHO BbITh ONpeaeneHo nNpu AeMCTBUMU BCEX pacyeTHbIX Harpysok;

- pelleHreM NuHeHoN 3agayu yctonumeoctr (buckling) yacneHHsIM meTogom gomkHo ObiTh onpegene-
HO KPUTMYECKOE 3Ha4YeHne Harpysku F., Bbi3biBatoLlee NoTepto YCTONYMBOCTH.

YCTOM4MBOCTL KOMNOHEHTa obecneyeHa, ecrniu BbiNOMHEHO YCrnoBue

Fir
y
Ngr

F<

roe F — pacyeTHasa Harpyaka,
F,, — KpuTudeckas Harpyska,

Ny = — Ko3(dUUMEHT 3anaca YyCTOMYMBOCTH;

g N

nonpaBo4HbIA KO3 ULMEHT, onpegensemMslln Ha OCHOBE COOTBETCTBUSA pacCHMUTLIBAEMOro KOM-
MOHEHTa TUNOBBLIM CryYyasam Nubo aKcrneprMeHTanbHo.

Ansa BbluUcneHua n,, cneayet NpUHUMaThL HarMeHbllee 3HadeHune &.

9.1.3 [onyckaeTcs pacyeT Ha yCTOMYMBOCTL TUMOBLIX KOMMOHEHTOR NpoBoauTs no MOCT P 59115.9—2021
(nogopaspen 9.2).

9.1.4 Tpu pacyeTe Ha YCTOMYMBOCTb AOMKHO y4nTbiBaTheA hopmonameHeHue TBC.

9.2 PacyeT Ha yCTOMYMBOCTb B YCITOBUSIX NMOM3Y4eCcTU

9.2.1 PacyeT Ha yCTOM4YMBOCTbL B YCMOBUAX MOM3y4YecTW cnefyeT NpoBoAWMTb OMs KOMMOHEHTOB, TEM-
nepaTtypa KOTOpbIX paBHa unu npeseiwaet T, u (unu) paboTaoLmx B yCrNoBUaX paguaumoHHON NomnayyYecTy.

9.2.2 PacueT Ha yCTOMYMBOCTL B YCMOBUSAX MOM3YyYeCcTW 3akrnoyaeTcs B onpedereHun gonyckaemoro
BpeMeHu paboThl Npu AeRCTBUM HA pacCYUThIBAEMbIN KOMMNOHEHT 3a4aHHbIX HAPYXXHOTO AaBMeHUs U CXKUMato-
LLMX Harpy3oK Wnv B ONpeaeneHnn JonyckaemblX Harpy3ok Ans 3agaHHoro BpeMmern pabotel TBC B ycrnoBusix
nona3y4ecTu.

9.2.3 lNpwu pacyeTtax cnegyeT UCMONb30BaThk PYHKLUUIO YCTAHOBUBLLEWCA MON3YYeCcTU, UMEIOLLY BUA

ey
|

e =—+Ac"t + Bkait, (9.2)
E
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roe e — pedpopmaums;
G — pacdeTHoe HanpsxeHue, Mla;
A — KoabduUMeHT TemnepaTypHoi nonayyecty, (1/MMa)? - ¢ 1;
B — koadhmumneHT pagnauuoHHon nonsyydectu, (1/MrMa) - c
n — nokasaTenb Nonay4yecTy;
0. — WHTEHCUBHOCTL HanpsbkeHur, Mla;

k — ckopocTs Habopa nospexgatowen 4osbl, cHa/c;

t — Bpewms, C.

9.2.4 Ha ocHoBe ykazaHHOW 3aBUCUMOCTU MEXIY € U G ONpedensatoTcs 3HavYeHusa B 1 n no KpuebIM Nor-

3y4ecTu KOHKpeTHoro matepuana TBC (cm. 4.6).

9.2.5 Pac4eT NpUMEHUM MpPU Gy, < RZJ-O,Q.

9.2.6 Pac4yet Ha yCTOWYMBOCTL rMagkuX ANWHHBIX LANTUHOPUYECKUX 3NIEMEHTOB, Haxo4daLWmMXcq nog gev-
CTBMEM HapYXHOro AaBreHuns, B yCNOBMAX NON3y4ecTy cnefyeT NpoBoAUTL B COOTBETCTBUM C TpeboBaHnaAMHU
HacTOALUEro NyHKTA.

9.2.6.1 ®opmynbi (9.4)—(9.7) cnegyeT NpUMEHATH NPW BbINOMHEHUW CNEQYHOLLEro YCrNoBus

§—-C

0,005 < <0,2. (9.3)

m

9.2.6.2 PacueTHbIlin cpok cnyxbel cnegyeT BelMMCAATL No hopmMmyne

2c
s 1-
€Oy { ton }

[t] = ) (9.4)
32 nE" (A" +Bkc,)
9.2.6.3 Kputndeckoe HarnpsiKeHne cnefyet BblYMCNATL MO popMyne
T(s-¢ 3
ok =11E [D } ; (9.5)
m
rae & — nonpaBoYHLIA KO3 PULMEHT, onpeaensemMblii U3 YCroBus
' A Rpo2
=min{0,7; , A= :
E:’ { 1+ 7\.} Ckr (9 6)
9.2.6.4 PacyeTHoe HanpsKeHWe cnegyeT BblHUMCNATL N0 dhopMyne
_ _POm _
672(8_0). (9.7)

9.2.7 Pac4eT Ha yCTOMYMBOCTb MaakMX LMNUHOPUHECcKX 0B0NoYeK, Harpy>KeHHbIX OCEeBbIM CxKaTUeMm, B
YCIOBWSAX MNON3Yy4eCcTu CriegyeT NPoBOAMTE B COOTBETCTBUN C TPeBOoBaHMAMN OAHHOIO MyHKTA.
9.2.7.1 ®opmynbl (9.9)—(9.18) cnegyeT NpUMEHSATbL NPK BLINOMHEHUW CIEYOLWEro YCNoBUs

§—-C

0,005 < <0,2. (9.8)

m

9.2.7.2 PacyeTHoe oceBoOe HanpsKeHue crieqyeT BblYMCnATb No dopmyne

F
G = m (9.9)

9.2.7.3 PacueTHbIln cpok cnyxbbl crnegyeT BoIMUCMATL Kak HaMMeHbLIEE U3 ABYX 3HAYEHWA:

- (s—o)[1-20/(&ron)] | 1+(B/A)(20)""

B— = — (9.10)
2" (A" +Bkoi) Ay (n-1)Dm  (By/A,)(2)
24
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_ &05p2[1-206/(2; 04r2) |
[t:l B 2!?71 ET (A n !
I} +Bk0",-)

roe 5:,1 — MOMNpaBo4HbIN KO3 HULNEHT, BbIHUCIAEMbIA U3 YCIOBUS
7
; Iy Rpo.2
& =mini0,7; 1, g =125
1+ ;\.1 Okr1
Oy — KPWUTUYECKOE HanpsikeHue, BblMUCMSEMOE Mo hopmMyne

2
Cprq = 1,2ET {i‘f] i

1n =1,0, ecrnu oba KoHUa LMNMHAPUYECcKO 060M0YKM WapPHUPHO ONepTh;
1 = 0,5, ecnun oba koHua 06004k XKEeCTKO 3aaenaHsbl;
1 = 0,7, ecnv oauH KoHel 060MoYKKM WapHUPHO ONepT, a APYroi XecTKo 3aaenaH;

&, — nonpasoYHbIi KOI(hPULMEHT, ONpeaenseTcsa U3 ycrosus

a7
£y = min{0,25; L }, diy = P02,
1+22 Okr2

Oy — KPUTUHECKOE HanpsxeHue, onpedenseTca no cbopl\nyne

T §-¢,
Oz =E" - D,
A, — KO3(hULMEHT, onpeaenaeTca no popmyne
A, = 0,5\/3n;
B, — koahthuLMeHT, onpeaensercs no opmyne
2
g _ (30" A
n-— n+1’
(n+1) 2
lo — o3adbduumeHT, onpefenseTca no opmyne
2.107%D,,
lo =]
S§—C

B — koachpuumMeHT nonayyectu, cM. 9.2.4, (1/MMa)? - ¢ 1;
n — nokasaTernb Nona3y4ecTu, cm. 9.2.4;
A,y — CIeflyet onpefenaTb no rpaduky Ha pucyHke 9.1 B 3aBUCUMOCTH OT 1.

9.2.8 YCTOM4YMBOCTb KOMMOHEHTA cneayeT cyntatb obecnevyeHHoN, eCnv BbINOMNHAETCS YCNOBUE

t<[f].

A

\

0.6 A\

N
0,4 \n~

0,2

2 4 6 8 10 12 14 n

PucyHok 9.1 — paduk ana onpedeneHus A
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10 Pac4eT Ha LUMKNUYECKYIO NPOYHOCTb

10.1 Pacuer Ha LUMKITU4YeCKYH NPOYHOCTbL NP OTCYTCTBUUK NON3y4yecTH

10.1.1 PacyeT Ha LMKNUYECKYIO NMPOYHOCTb NPU OTCYTCTBUKM NMOMN3Yy4YecTW NPOBOAAT ONA KOMIMOHEHTOB,
TemnepaTtypa KOTOpbIX He NpeBbIwaeT T; U B KOTOPbIX OTCYTCTBYET pagnalyoHHas nonayyecTb.

10.1.2 lNpw pacyeTe Ha UMKMUMYECKYH NPOYHOCTL CregyeT WCMOMb30BaTb MWUHMMAarbHblE 3HAaYeHWs
KpaTKOBPEMEHHBIX MeXaHW4YeCcKUX XapaKTepucTuK MaTepuana ¢ Y4eToM BO3OEeWCTBWA AKCMyaTauMoHHbIX
hakTopoB.

10.1.3 OnpegeneHne 40MyCKaeMoro 4Yicrna LMKMoB NO 3a4aHHbIM aMiMTyaamM YCNOBHbIX YIPYrMX Ha-
NPSKEHWIA UNW AOMYCKaeMbIX aMNNUTYS YCNOBHbIX YAPYTUX HANPSXeHNA AN 3a4aHHOro Yicna LMKITOB QOMK-
HO BbITh NpoBeneHo no doopmynam (10.1) u (10.2), cBA3LIBAIOLWMM OOMYCKAeMble aMNAUTYAbl YCITOBHbLIX YNpy-
TUX HanpsKeHWn 1 Jonyckaemble Yyucna LUUKoB.

10.1.4 AMnnuTyaa aKkcnnyaTauWOHHOro YCIOBHOIO YNpyroro HanpshKeHusa He JOIbKHa npeBbllaTk 40-
nyckaemyto amniutyay HanpsokeHus [(o,r)], monyvaemyro ana sagadHoro uucna uuknos N. Ecnn 3agana
amMnnuTyga YCNoBHOMO YNpYroro HanpsHkeHus, To aKCnyaTaunoHHoe YUCNo LUKUKNoB N He AOMKHO NpeBbIwaTth
AonyckaemMoro yucna uuknos [N,].

Ecnu npouecc HarpyxeHWsi COCTOUT U3 pPSAa LMKINOB, XapakTepusyembiX aMnnuTyaaMy HanpsKeHun
(6,F); ¥ COOTBETCTBYIOLMMMN YNCAAMMN LMKNOB N, TO AOMKHO BLINOMHATLCA YCNOBME NPOYHOCTM MO HAKOMMEH-
HOMY yCTanocTHOMY noBpexaeHu cornacHo 10.1.13.

10.1.5 [Jonyckaemas amnnnTyaa yCroBHOIO YNPYroro HanpshxkeHWsa [(o4£)] unm gonyckaemoe Yncrno uu-
kno. [Ng] npu [Ng] = 10'2 paBHbl MUHUMaNbEHOMY 3Ha4YeHWI0 M3 ABYX, onpepenseMblx no ¢opmynam (10.1) m
(10.2):

T gt
ETel Re —Rpb3 (10.1)
[GGF] - m me .
(4nw[No])™  (4nn[NoJ)™ 1
ETel RcT*R:,—'[S'_iE ’
[oar ] = o e (10.2)
a4 )" | (4006)" -1
rae nﬁ, ”N —_— KOSqDCbVILI,VIEHTb! 3anaca npo4YHOCTW MO HanpAaXeHuAaAM 1 no 4Yncny UMKnoB;
m, me — XapakTepUCTUKM KOHCTPYKUMOHHOIO Matepuana;
RZ — XapakTepucTuKa NPOoYHOCTU, NMPUHUMAaEMasi paBHOMN
T=pRT . 10-22T)-
RT=RT (1+1,4-107227); (10.3)
E,'z.— — XapakTepucTrKa nnactu4HoCTW, 3aBuUCALLanA OT 3Ha4YeHWA ZT, onpegendemasd no CbOpMyJ'IE
T 100
e. =1,15lg————. 10.4
¢ 9300~ zl (19:4)

[Mpw ucnonb3oBaHUM MUHUMAaNbHbLIX 3HAYEHWUIA OTHOCUTEIBHOIO MOMEPEYHOr0 CYXKEeHUS 2 npwu ZT<50%
cneayet npuiumats Z! = Z7T. Mpu Z7 > 50 % cneayet npuxumats Z1 = 50 %.

T
Mokasatenwn cTteneHn mwu mg 1 npegen BbIHOCINBOCTHU R_1 cnegyet NnpyMHUMaThb no Taﬁnmue 10.1.

RT =
Tadnuuya 10.1— 3HadyeHuns npeaena BbIHOCMBOCTM R_q 1 NOKazaTenen cTeneHn m u m,

OBoaHadeHme RT <700 MMa 700 < RT < 1200 MMa
RL 0.4R], (0,54 -2 -104R)RT.
m 0.5 0,36 +2- ‘IO““R‘E1

-
0,132Ig R—;”(1+1,4-10‘2ZT)
R
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10.1.6 3HayeHus xapaktepuctuk ET, ZT, R,Tn Onsi HEM30TEPMMUYECKOro LuKna cnegyet npuHUMaTh Haum-
MEHbLIMMK B uHTEpBane pabounx temnepartyp unkna. KoaduumeHT 3anaca npo4HOCTU MO HAMPSIKEHWSAM 1
cnepyeT NPpUHUMAaTL PABHBIM 2, @ MO YUCMY LUMKMOB Ny pasHbiM 10.

Mpwu pacyeTe pe3bbOBLIX YYaCTKOB LUNMUMNEK M BONTOB C UCMONb30BAHUEM YNPOLLEHHOTO YNPYronnacTu-
Yeckoro pacyeTa no 7.4, cnefyeT npuHUMaTh koadulmneHTsl 3anaca n, = 1,5 u ny = 3. Npu ncnons3oeaHuy
ko3thpULMeHTOB K ONpeaeneHHsIX no 7.5, cnedyer npuHuMars n,= 1,5uny=5.

10.1.7 [onyckaemyto aMniuTyay HanpsKeHwd Ans CBAPHOIO COeAMHEHWs [G,g]. crneayeT BblYUCHAThL
no opmyne

[UaF]s = (ps[GaF]’ (10.5)

roe [6,2] — @onyckaemas amnnMTyda yCcroBHbIX yNPYyrux HanpshkeHni, onpegensemas no popmynam (10.1)
1 (10.2) Lna ocHOBHOrO Matepuana npy 3afaHHOM YKCcne UWKIOB;

¢, — KOIPUUMEHT, 3aBUCALUMA OT BUAA CBApKW CBapuvBaembix MaTepuanos u TepmMoo6paboTku
nocrne ceapkm @ < 1.

3HadeHus (g MpUBEAEHbLI B Tabnuuax 10.2 n 10.3. Npwu oTcyTCTBMM HeoBXOAMMBIX OaHHbIX B Tabnu-
uax 10.2 n 10.3 3HayeHwWe (. JONycKaeTcsa NpUHUMAaTh paBHbiM 0,5.

10.1.8 B Tex cny4asax, Korga HM3KOYaCTOTHbIE LMKITUYECKME HanpsKeHWs, cBA3aHHbIe C MyCcKoM, ocTa-
HOBOM, MU3MEHEHWEM MOLLHOCTH, cpabaTbiBaHMEM aBapuHON 3aLLMThl UMW APYTMMK 3aLLMTamMu, CONPOBOXKAa-
IOTCA HANOXEHWEM BbICOKOYACTOTHBIX HAaNPsXKEHWN, HanpuMep, Bbi3aBaHHbIX BUBpauwen, nynscaumen Temne-
patyp rnpu nepemellnBaHUn NOTOKOB TEMNIOHOCUTENSA C PasnNMYHOW TEMNEPaTYpPon, pacyeT Ha LMKITUYECKYIO
MPOYHOCTL MPOBOAAT C YY4ETOM BbICOKOYACTOTHOMO HaMpsiKeHWs.

10.1.9 WcxoagHble AaHHbIE O BbICOKOYACTOTHOM HarpyKeHuu (amnnuTyaa (Ga), yacToTa f), cnegyet no-
ny4yaTtb NyTEM aHanuMsa pe3ynbLTaTtoB U3MepeHuin npu skcnnyatauuy TBC unu nytem ux pacdera.

10.1.10 Co4etaHus HW3KO4ACTOTHOTO LIMKIIMHYECKOTO HaNpsXeHUs C amniuTyaon (c,-) v vactoton fy
M HaNoXeHHOro BbICOKOYACTOTHOIO HanpsKeHUs ¢ aMnnuTyaon (ca) W 4acTOTOW [ BbI3blBAET CHWKEHWe J0-
MYCKaeMOoro 4ncna UuKIIoB HW3KOoYacTOTHOro HanpsixkeHus ot [Ny] 4o [N], koTopoe crieayet onpegensts no

dopmyne

INFJ%Q, (10.6)

roe y — KOS(beMLl,MeHT CHWXEeHWA OONTroBEe4YHOCTU NPy HanoXXeHWK BbiICOKOYaCTOTHBLIX LMKINOB, NCMNOMb3yeMblX
npun onpegeneHnU nospexneHms ag.
,D,J'IFI LWKITa HU3KOYaCTOTHOIO Hanps>XXeHns i-ro TMna noepexneHune 85 criegyet onpenendrtb no cbopmyne

2y —o N
(%”_xﬂ%h' (10.7)

KOSCbeMLI,VIEHT ¥ HE3aBUCUMO OT CTEeNneHW KOHUeHTpauun Hal'lpFl)KeHMI;l, OCTAaTOYHbIX Hal'lpﬂ)KEHl/H?I, MakK-
CHMarnbHOIo HanpaXeHuAa unkna, 3Ha4dYeHnAa HOMWUHanbHbIX HaI'IpFI}KEHMﬁ n TeMneparypbl B npegenax ao Tt

cnenyet onpefensTb No oopmyrne
_(£"
LT

rae fo = 1/(t; + t;) — 4YacToTa UMKna HU3KOYaCTOTHLIX HAaNPsXXeHW, onpeaensemas 6e3 yyeta nepuoaa epe-
MEHW, B TEYEHME KOTOPOrO MPOMCXOOUT HaMNoXKeHWEe BbICOKOYACTOTHLIX HANPsKeHUA Ha
NOCTOsIHHbIE HanpskeHusi (cM. pucyHok 10.1);

{oa)
(ca)

(10.8)

(O'a) — aMniunTyda npuBeneHHbIX HaI'IpFI}KEHMﬁ HW3KOYaCTOTHOTO LUWKNa bes y4qyeTa KOHUEeHTpa-
uun Haﬂpﬂ)KEHMFI;

1N — KO3 PULMEHT, 3aBUCALLMIA OT KOHCTPYKLMOHHOMO Matepuana, npuHMMaemsbIn no Tabnu-
ue 10.4.
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Tadnuuya 10.2 — 3nadeHnsn KO3POUUNEHTE CHUKEHUS LUKITUHECKOW NPOYHOCTH CBAPHLIX COBAMHEHWA ¢

OcHoBHOW MeTann MeTog ceapku CBapoyHbI maTtepuan Bug tepmoobpaboTku nocne cBapku (0}

CvaTi — AnekTpog mapku JA-395/9 Bes TepmoobpaboTrun 1,0

ayCTEeHUTHOTO cBapka 3nekTpoabl Mapok JA-400-10Y, Otnyck 08
Knacca OA-898/216, 3N0O-8

Tatnuua 10.3 — 3Ha4eHnA KOahOUUNEHTA CHUKEHUA LIUKITUHECKOW NPOYHOCTH CBAPHLIX COSAMHEHWIA ¢

OcHoBHOW MaTepuan (cTank)

O ANnA CBapHOro coeguHeHns

nocne oTnycka

6es oTnycka

BeicokoxpomucTas, RL < 380 MIMa 0,75 0,75
Beicokoxpomuctas, 380 < RL <520 MlMa 0,70 0,65
BeicokoxpomucTas, 520 < RrTn <700 MMMa 0,60 0,50

AycTeHWUTHas 0,70 0,60
(o) }
1f
e e
Aw
=]
v
)
1| 1
i !
\ A
&
)
V_V N

£ t;

Tabnwuua 10.4 — 3HaveHus koapbdumuneHTa n

PucyHok 10.1 — dopma uumkna npu
ABYXYaCTOTHOM HarpyeHuu

Bwa KOHCTPYKUWMOHHOMO Matepuana BbICOKOXPOMWCTLIE CTanu

Cranu aycTeHuTHOrO knacca RT < 500 MMa

n 2,0

1,54

Mpw oTcyTCTBMM HEoOX0AMMbIX OaHHbIX B Tabnuue 10.4 ncnonb3yoT 3HavyeHre 1 = 2.
10.1.11 MeTog pacdeTa Npu OBYXHACTOTHOM UMKAWYECKOM HAarpyXeHuw criegyeTr NpUMeHATb Npu Bbl-

NONMHEHWN BCeX CnefyrLnX yCJ'IOBMPIZ

EI) OTHOWEeHne aMnnnTyObl BbICOKOHaCTOTHBIX HaI'IpH}KQHMﬁ (Ga) K aMnnutyge HM3KO4acCTOTHbIX HanpAa-

XeHwh (c,) HaxoanTca B MHTepBane
0<{o,)/(0,)<0.5;
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6) abconTHOE 3Ha4YeHne MakCMManbHOro U MMHUManbsHOTO HA3KOHAaCTOTHBIX Hal'lpﬂ}KEHMﬁ npw apyxya-

CTOTHOM Harpy>eHuW He NpeBbIlaeT 3Ha4YeHus (0,2 A0 2EL 4 RZ)—0,2) npy paccMaTpuBaeMoi TemMmnepartype;
B) OTHOLUEHUE f/fo He npesblWwaeT 5 - 106:

) YMCNO BLICOKOYACTOTHLIX LUMKNOB C aMMNnuUTyOon (Ga) B Npedenax epemenu (t; + t,) npeesbiwaet 10
(cm. pucyHok 10.1).

10.1.12 Ecnu npu pacyeTe Ha uuknudeckyto npodHocts TBC He obecneuymBatoTca Tpebyemble koaddu-
LWEHTLI 3anaca MpoYHOCTU, TO OUEHKY LUKIWUYECKOW MPOYHOCTM NMPOBOAAT HA OCHOBE 3KCMEPUMEHTAIbHBIX
KPWBbIX YCTanocTu, NoMny4eHHbIX ANa paccMaTpuBaeMblX YCNOBWUA HAarpyeHusl, KOHTaKTa ¢ TeNOHOCUTENEM,
COCTOSIHUS MOBEPXHOCTW KOMMNOHEHTOB TBC ¢ y4eToM COOTBETCTRYHLLKUX KO3thhUUMEHTOB 3anaca NpoYHOCTM
My Py

10.1.13 YcrnoBue NpoYHOCTM MPU HANWYMK pas3nu4HbIX LUKNMYECKMX HArpy30K NpoBEPSAOT No popmyne

k
N;

Z =ay < [ap]. (10.10)

— [N];

i=1 !

rae N; — 4u1Cro UMKMOB /~ro TMMa 3a BpeMs aKcrniyatauuu,
k — obuee 4Yvcno TUNOB LIMKIOB;
[N]; — nmonyckaemoe YMCro UWKNOB i-ro TUna;

apy — HakonneHHoe yCcTanoCTHOE NoBpeXneHne, npeiernbHoe 3Ha4eHne KoToporo [EN] =1,0.
B OGLLI,EM Ccny4yae HakonmneHHoe yCTanoCcTHOe noBpexaeHne OOMKHO YOOBNEeTBOPATE YCNOBUKD

81 + 32 + 33
a = max i < [anl, (10.11)
ag
roe a; — MOBPEXAEHUe OT HU3KOHACTOTHLIX LUUKIOB HaMpPsbKeHWUs!, Ha KOTOPbIe He HaroXeHbl BblICOKOYacToT-

Hble HanpsKeHus;
a, — MOBPEeXOeHWNe OT BbICOKOYACTOTHbLIX HANPSXXEHWIA NPU NOCTOAHHBIX 3KCMNyaTaLMOHHbIX Hanpsxe-
HUAX (CTaLMOHAPHBLIE PEXUMbI);
a; — NoBpPEeXAeHue Tuna a,, onpeaensemMoe AN YCNOBUIA HArpyXeHUs npu CTauMOHapPHOM pexume,
npueogsilee K HaubonsLeMy NOBPEXAEHUIO 3a BPEMS aKCnnyaTauuu,
a; — MOBPEXAEHNe OT BbICOKOYACTOTHBIX HAMNPSHKEHUA B TEHEHME LMKIOB HU3KOYACTOTHBIX HanpsKeHUN
Ha NepexodHbIX 3KCNMyaTaUMOHHBIX PEXUMAaXx a; N Np1 NPOXOXOEeHUM PE30HAHCHbLIX YacToT a3™ B
Tex e LuKnax.
B atom cnyyae nospexaeHue OT BbICOKOYACTOTHBLIX HAMPSKEHWA B TEYEHKWE LMKITOB HWU3KOYACTOTHBLIX
HanpsKeHWn cnedyeTt onpefensTb No dopmyne

as = az+ax". (10.12)
HakonneHHble nospexaeHus a, u a, onpegensat no gopmyne (10.10).

10.2 PacuyeT Ha gnUTenbHYK UMKIIMYECKYH0 MPOYHOCTbL

10.2.1 PacueT Ha ANUTENbHYIO LMKNMYECKY MPOYHOCTbL crefyeT NpOoBOOUTbL ANA KOMMOHEHTOB, TEM-
nepaTypa KOTOPbIX paBHa MW NpesbllaeT T, B UEMOM UM B OTAEMNbHbLIX 30HAX, B KOTOPbLIX BO3HWKAET pa-
OVaunoHHasa NonayyecTsb.

10.2.2 KoMnoHeHT, paccHuTbiBaeMbld Ha OMAUTENbHYHO LWKITUYECKYH MPOYHOCTb, OOMKeH yAoBneT-
BOPATL:!

- YCNOBWSIM CTAaTU4ECKOW NPOYHOCTH;

- YCMNOBWUAM ANUTENBHOM CTAaTUHECKON NPOYHOCTN.

[Mpu pacyeTe Ha OANUTENBHYH LUKNMYECKY NPOYHOCTE CNEAYeT UCNOMb30BaTh CPedHWe 3HavYeHns anu-
TEMbHbLIX MEXaHWYEeCKUX XapakTepUCTUK MaTepwana C y4eTOM BO34eNCTBUA 3KCNNyaTaunoHHbIX aKToOpoR.
[onyckaeTca NpoBOgUTL pacyeT No MUHUMalbHbIM 3HAaYEHUSAM OMUTENbHbBIX MEXaHUYECKUX XapakTepUCTUK.

10.2.3 lNpu pacyeTe Ha ANUTENbHYIO LMKMNYECKYI0 NPOYHOCTL CriedyeT npuMeHaTs nonoxerHusd 10.1.2,
10.1.3, 10.1.6, 10.1.9—10.1.13.
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10.2.4 [Jonyckaemas amnnnTyga yCrnoBHOIO YNPYroro HanpshkeHua [(o4£)] Unm gonyckaemoe Yncro uu-
knoB [Ng] ana ctaneit npu [Ny] < 107 paBHbl MMHUMAaNbHOMY 3Ha4YeHWIO U3 OBYX, onpefensemMbsix no opmy-
nam (10.1) u (10.2). Npwn sTOM cnenyeT NpUHUMATL

T RTy
RT - Rm _. 10.13
¢ 1-001.Z] ( )
el =ely: R =Ry m=05; (10.14)
25
m, =0,132.1g| — =2 __ |,
o 9[10,01]{7] (10.15)

roe t — Bpemsa 3KcnnyaTauuu KOMMOHEHTa Npu TemMnepaTtypax, Bbi3biBalOLWMUX MON3y-

YecTb, Y,
F\’,?,;t — npegen AnuTenbHOW MPOYHOCTWU NPWU MakCUManbHOW TemnepaType uuKna Ha-
1 rpyxeHus 3a spems t, Mla;
T .
€mt :1,15-I9W — XapakTepucTuKa OnUTenbHOM NMNacTUYHOCTU, onpefensiemasi paBHOMEPHbLIM
— T Emt T

OTHOGUTENbHBLIM CYXKEHWEeM NonepevHoro ceveHns Zme Npv ANUTENBHOM cTa-

TUYECKOM paspyLueHuu;
RI“ — npegen BbIHOCMMBOCTK NPW MakcUMansHOW TemnepaType uukna v 107 umknos

Harpyx}eHws 3a Bpems t.
T Vi
Ecnu akcnepumeHTanbHo ofbocHoBaHo, 4To R_4 > 0,4R;;, To nokasaTtenb cTeneHu BbIYMCISAETCA Mo
dopmyne

RT
m, =0,132-1g mt . 10.16
© RTy(1-0,01.2]) ( )
3HadeHns Z) . onpeaensetcs no dopmyne
T 10047
2l = 0%
m =004 AT (10.17)

rae A-tr— OTHOCUTENbHOE yaNnMnHeHue 06pa3u,a npu OnMTernbHOM CTaTU4eCKOM pa3pylweHUn 3a BpeMA t.
T
th NMPUHUMAaETCA HaMMEHbLLLUWM B Nnpefenax temMmnepartyp UMKra HarpyxeHus.

-

10.2.5 Ecnu Temnepatypa UMKna HaxoguTcs B uHTepsane ot T, Ao T, + 50 °C, To 3Ha4yeHus e, Ans
NMPOMEXYTOYHbLIX 3HAYEHW TeMnepaTypbl ONpenensoT NMHeNHOW MHTeprnonaunen No Temneparype Mexay
3Ha4YeHneM eg npu T = T, 1 3Ha4YeHUEM e,;t npu T=T,+50°C.

10.2.6 KoadbdumumeHT 3anaca NpoYyHOCTU MO HAMPSKEHWAM N cnefyeT NpUHUMaTh paBHbIM 2, a no
Ymncny UMKNOB Ny, paeHbim 10.

10.2.7 Jonyckaemylo amnanTydy HanpsKeHun Ana CBapHbIX coeanHeHun (o, z)]s BblumecnanT no dop-
Myne

[(GaF)ls = (ps[(GaF)]! (1 0.1 8)

rae [(6,£)] — amnnuTyda gonyckaemblx YCMNOBHBIX YNPYIUX HANPsKeHuin, onpeaernsiemast Ans 0OCHOBHOMO Ma-
Tepuana npu 3agaHHoOM YKUcre LMKMNoB.

10.2.8 Ecnu paccmatpvBaeMbiii KOMAOHEHT HarpyatT LUMKIUMYeCKUMWU HarpyskaMmu npu tTeMmneparypax
T<T;nTzT, 70 cneayeT yunTblBaTh NOBPEXAEHUA OT BCEX LMKMOB HE3aBUCMMO OT Temneparypsbl, 4 yc-
noewue (10.10) [OMKHO BLINONHATLCS AMA CYMMbl YCTanoCTHLIX NOBPEXAEHWA HE3ABUCUMO OT TEMMNepaTyphl
LuKna.

LonyckaeTcs BpeMs akcnnyaTtaummM pa3buBaTte Ha BPEMEHHbIE MHTepBanbl. Yucno oxugaemslx LIUKMOB
paznu4Horo Tvna N, cneayet pacnpeaensts No MHTepBanam nponopLMoHansHO X NPOTSXEeHHOCTH. [lonycka-

eMoe YMCNo UWKMOB ANA KaX4oro MHTepBana BpeMeHu onpegenstoT cornacHo 10.2.5. 3HadveHus R;I, ZIM
T

Zmt ONA pacyeTa B KaXA0M U3 BPEMEHHbBIX MHTEPBANOB NPUHUMATCS 4MA BPEMEHW BLIZEPKKM B YCINOBUSX
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non3y4ecTy t, COOTBETCTBYIOLLETO OKOHYaHWIO i-ro UHTepBana. 3HadeHue Z;,—ﬁ [OMKHO BbITh He Bonblue Mu-
HUManbLHOro B MpeAwecTBYOWMX NHTepBanax. HakonneHHoe ycranocTtHoe MoBpeXxaeHue npu HarpyxeHun
LUKNaMy pasnu4yHoro Tuna cregyet onpegenate no dpopmyne (10.10), Kak CyMMy OTHOLUEHMIA OXUOaeMblX
yncen uuknos N, k gonyckaemeim [N]; no Bcem nHTepsanam.

10.2.9 Mpwn pacyeTe ONUTENbHOW LMKINYECKON MPOYHOCTM KOMMOHEHTOB, paboTallinx B YCIOBUSAX
HEeWTPOHHOIo 0Bny4eHns, 3a 4ONYCKaeMoe YUCIO LKMKMOB AAaHHOTO TUMNa NMPUHUMAaKT MUHUMANbHOE U3 ABYX
3HAYeHWN:

- uncno uuknos [Nylg = [Ngl/We, rae [Ng] — yvcno uMKnoB Ons amnnuTyabl HanpskeHun no opmy-
nam (10.1) v (10.2) (Npw pacyeTax ANs yCrnoBuid, He BbI3bIBAIOLMX MON3Yy4ecTb);

- YMCIMO LMKITOB NO pacyYeTHON KPUBOW YCTanocTh WU COOTBETCTBYIOLW MM ypaBHEHUAM A4NA aMnnuTyabl
HanpspkeHwin, onpedenedHon no gopmynam (10.1) n (10.2) m noageneHHon Ha KO3PMPULMEHT Qf.

3Ha4eHua KoaPMULNEHTOB Qg 1 \Jz ONPEOENATCH B COOTBETCTBUM C 4.6. B cniy4ae oTCyTCTBUS faHHBIX
Mo Qg W g OOMYCKAETCS UCMONMb30BATL 3HAYEeHWs, npueedeHHblie B Tabnuue 10.5.

Tabnuuya 10.5 — SHaueHUs KOIDDULUEHTOB QO U g

Temne- | Koadp- Fy, M™2 (E20,1 MaB)
Tun matepwana patypa, huum-
°C eHT 1022 1023 1024 1025 1026 |2.1026|4-1026|6-1026 | 8- 1026 | 1027

Bbicoko-

20—350 0 1,0 2.2 5,0 — — —_— —_ — = —
XPOMWUGTLIE CTanu

Cranu 475—00 0 1,0 [ 090 | 0,85 0,80 | 0,75 | 07 067 | 065 | 063 | 06
aYCTEHWUTHOTO
Knagca 20—600 W 10 | 1,6 2,6 4,2 6,5 10 17 30 — —

Mpumedarune — [na NpOMEXYTOYHbIX 3HAYEHUA NEPEHOCA HEMTPOHOB KOIQMULMEHTEI QO W /- MOMYYAIOT NN~
HEWHOW MHTEpPMONAUVEN.

11 PacueTt Ha cOnpoTUBNEHMe pa3pyLUeHNIO0

11.1 O6wmne nonoxeHus

11.1.1 Pacuet Ha conpoTUBreHne paspyLeHnio JoNyCKaeTcsa He NPOBOAUTL ANd:

- KOMNOHEHTOB M3 CTanen aycTeHUTHOrO Knacca, NoAsepralLmxcs obnyydeHuto go doneHca He bonee
1,5-102%% Heﬂnp.ll\n2 npu E = 0,1 MaB;

- Ons KOMMOHEHTOB M3 BbICOKOXPOMMCTBIX CTanewn, nogeeprawwmxca obnyvyenuo go cnoeHca He 6o-
nee 1,0 - 1022 peirtp./m2 npu E 2 0,1 MaB.

11.1.2 Pac4eT Ha conpoTUBEHWE pa3pyLleHnio NPOBOAUTCA AN BCEX PEXMMOB 3KCnnyaTaumu, BKIO-
vaa HY3, HHY3, YMNA, YW.

11.1.3 Pac4eT npoBoguTCA AN51 30H KOMMOHEHTa, B KOTOPbIX BO3MOXEH HeCTabWUIbHbIA POCT TPELLMWHbI,
Takux Kak cBapHble COeAMHEeHWsi, obrnactiu ¢ HanbonbWUMKU 3HAYEHUSIMI KOIDHULNEHTOB NHTEHCUBHOCTH
HanpsKeHUn, ¢ HaMMeHbLUUMKW OOMNYCKaeMbIMKU 3HAYEHUAMW XapakKTepUCTUK TPELLMHOCTOMKOCTU, a Takke ¢
HaUMEHBLLLMMW OTHOLIEHUSMKW OOMNYCKaeMbIX 3Ha4YeHU XapakTepUCTUK TPELMHOCTOMKOCTH K PACHETHbIM.

11.1.4 PacueT cocTouT u3 BbIBOpa pacyeTHbIX 30H KOMMOHEHTA, NPUHATUS (MOCTYNMPOBaHKUS) pacyeT-
Horo AedpekTa, onpegeneHunst Ans Hero pacyeTHbIX XapakTepUCTUK TPELLMHOCTOMKOCTH U OLIE@HKWN CONpoTUBNe-
HWS1 paspyLweHno NyTeM UX CpaBHEHUA C JOMNYCKaeMbIMUW 3HAYEHNAMMU.

11.1.5 PacueTHbIN gedeKT AN OCHOBHOIO MeTarnsia U CBapHOro WBOB LUIMHOPUYECKUX, CdhepUvecKuX,
KOHWYECKMX, aNNMNTUYECKNX, NNOCKUX kKoMnoHeHToB TBC cnegyeT npvHMMaTth B BUAE NOBEPXHOCTHOW MOMy-
SNNUNTUYECKON TpeLnHbl (pucyHok 11.1), a B OKpecTHOCTM OTBEPCTUA — B BMAE MOBEPXHOCTHOW YETBEPTL
3NNUNTUYECKON TPeLLUHLI (pucyHok 11.2) rmybuHon a = 0,25s ¢ cooTHoweHnem nonyocen c/a = 1/3.
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v

[+

=

PucyHok 11.1 — lNoBepxHOCTHaA NonyannunTU4eckasa TpeLuHa

A

PucyHok 11.2 — [NoBepxHOCTHAA YETBEPTLANNUNTUYECKAs TPELUUHA

[+

PacueTHbllt gedekT cnefyeT pacnonarate napannensHo nnowagkam AeUcTBUS MakcUMarnbHbIX HOp-
ManbHbIX HaMpsKeHWA.

11.1.6 KoadhduumMeHT 3anaca NpoYHOCTW NpK pacyeTe Ha CONPOTUBMEHWE PA3PYLIEHWIO 11y MPUHUMAET-
Csl, B 3aBUCMMOCTM OT KaTeropum pacHeTHOro pexxmma, paBHbIM:

-ana HY3 ny = 2;

-npu HHY3, YU ny. = 1,5;

-ona YA n, =1,

11.2 YcnoBusa NpOYHOCTHU

11.2.1 ConpoTueneHne paspylueHnio cuuTaetcsi obecneyeHHbIM, ecnu B KaXablii paccmaTpyBaeMbli
MOMEHT BPEMEHW A5 KOMMNOHEeHTa C NOCTYNMPOBaHHbLIM pacyeTHbIM AedeKToM B BUAE TPELLUHbI NS BCex
peXuUMOB aKCcnnyaTauun BeINOMHAETCS ycnosune

K, s K (11.1)
unu
K = [K]; (11.2)
rae K|, K; — k0appuULMEeHTEl MIHTEHCUBHOCTU HAMPSKEHWIA, paccuYNTEIBAEMbIE€ B NIMHEWHOW UMW HEMUHEUHOW
NnocTaHoBKe;
[K|]; [K)]; — Bonyckaemble 3Ha4yeHusi kKO3(EULMEHTOB MHTEHCHBHOCTW HAMpsiKeHWi, onpepenseMbie co-
rnacHo 11.3;

i — WHOEKC, yKasblBawlWWA HA TO, YTO AOMycKaemble 3HA4YeHWUs! KO3(PULUNEHTOB MHTEHCUBHOCTH
HanNpsXKeHWA pasnn4yarTca B 3aBMCUMMOCTM OT pac4yeTHoro pexuma: i = 1 ona HY3; i= 2 gna YW
n HHYO3; i = 3 onsa YTMA.

11.2.2 PacyeToM OOMXKHO ObITb ONPeneneHo MakcMmanbHoe 3HayeHne KoadhduumneHTa UHTEHCUBHOCTU
K, vunu K| B Toukax A u C pacueTHoro gedeKkTta B Kax/ablil paccMaTpyBaeMblil MOMEHT BPEMEHW B KaXK0OM pac-
YETHOM peXMMe C YHETOM NepeMeHHOoro BO BpeMeHW pacnpeferneHns TeMmnepatyp U HanpshXeHnin no TorLwu-
He CTeHKM kKomnoHeHTa TBC B aHanM3mMpyemMoin 30He, BKMKYaa OCTaTouHbIE HaNpsKeHUsa B CBAPHOM coefuHe-
HUW. JonyckaeTca NpUHKMMaTh OCTaTOYHOE HanpsKeHne paBHbLIM Npeaeny Tekydectu npu Temnepartype 20 °C.

KoadhhrumeHTbl NHTEHCUBHOCTU HanpsikeHuid K| gonyckaercs onpeaensTs cornacHo 11.4.
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11.3 OJonyckaeMble 3Ha4eHUs Ko3hPMLMEHTOB MHTEHCUBHOCTU HaNPSKeHWUIA

11.3.1 Oonyckaembie 3HaveHus [K ]
Honyckaemoe 3HaveHne KoaulmneHTa MHTEHCMBHOCTU HanpsxeHun K onpefensietcs no gopmyne

Kue
[Kali="0 (11.3)

roe K. — KpUTuyeckoe 3HavyeHne ko3 PUUNEHTa MHTEHCUBHOCTU HaNPSXKEHUN;
Ny — KOI(MDUUMEHT 3anaca, NpUHUMaEMbIi MO CreayoLIMM Npasunam:
- ANA BbICOKOXPOMUCTLIX CTanen npu temnepatype T, He npesbllawuen T, n, onpeaensercs no
11.1.6, npn 'I:EMI'lepaType T, npesbiwarowen T, n,=1,1;
- ON1A cTanen ayCcTeHWTHOro knacca n, = 1,1.

11.3.2 JonyckaeMble 3Ha4eHUA [K|]

11.3.2.1 [onyckaemble 3Ha4eHUs KOIPULNEHTOB MHTEHCMBHOCTU HanpsxeHWi [K|] pacc4nThiBaloTCA
Ha OCHOBE TEMMepaTypHbIX 3aBUCUMOCTEN K|, unu K ;. Matepuarnos B UCXOOAHOM cocTosiHuK (Bes obrnyyenus).

11.3.2.2 [JonyckaeMsle 3Ha4eHNS KOI(PPULMEHTOB UHTEHCUBHOCTU HaNPSBKEHW 3aBUCAT OT NpUBEaEH-
Hon Temnepatypsbl (T — T,) n pacyeTHoro cryyas. MismeHeHve CBOWCTB Matepuarnos B Npouecce 3Kcnnyara-
LMW y4UTHLIBAETCA BBEEHWEM B pacyeT CABMIOB KPUTUYECKOW TeMnepaTypsl XpynkocTu T, BCneacraue pas-
NMUYHBIX BO3[ENCTBMIA B Npouecce akcnnyarauuu. 3asucumocTs [K|] ot [T - T,] nonyvaertca, kak ornbaoLias
ABYX KPUBLIX, ONpeaensemMbix no UCXOAHOW TeMnepartypHou 3asucumoctu K, unu K ;.. OaHa 13 aTux KpuebIx
AOIMKHA BbITh MonyyeHa AeneHneM OpAvMHaT UCXOAHON KPUBOW Ha KO3 MULMEHT 3anaca NpoYyHoCTU Ny, ApY-
rasi — CMeLLeHMEM MCXOQHOM KPUBOW BOOMbL ocu abcunce Ha 3HavyeHue TeMmnepaTypHoro 3anaca AT.

KoadhdmuneHnTsl 3anaca ny npuHumMatorca cornacHo 11.1.6.

TemnepaTypHbIii 3anac AT npyHUMaeTcs:

-ona HY3 (i=1), AT =30 °C;

-npu HHY3, YW (i= 2), AT = 30 °C;

-ana YMA (i=3), AT=0"°C.

3Ha4YeHue KpUTMYECKOW TeMnepaTtypbl XpynkocTu T, NpMHMUMaeTcs cornacHo nogpasgeny 11.3.3.

11.3.2.3 Tpw onpepenenun [K]; 3Havenmns croeHca F, n Temnepatypbl T NPUHUMAIOTCA paBHbIMW MX
3Ha4YeHMsM B pacHeTHON To4Ke (hpoHTa TpeLMHEI.

11.3.3 Kputuuyeckana TemnepaTtypa XpynKocTu

11.3.3.1 Kputmnyeckaa Temneparypa XpynkoCcTM KOHCTPYKUWOHHOMO Marepuana onpefenserca no

dopmyne
Ty=To* ATr+ AT, (11.4)
rae T, — KpWTUYeckas Temnepartypa XpynkoCT KOHCTPYKLIMOHHOTO Matepuana B MCXOLHOM COCTOAHMUN;
AT — CABWI KPUTWYECKOW TeMNepaTypbl XpYnkoCTW BCNEACTBUE TeMNepaTypHOro CTapeHus;

ATg — COBUT KDUTUYECKOW TEMMEPATYPLI XPYNKOCTU BCNEACTBME BIIUAHNUSA HEUTPOHHOTO 0Bny4eHus.
11.3.3.2 3navenwns T 5, ATy, ATz npuHumaloT B cOOTBETCTBUM C 4.6.

11.4 OnpepeneHue KoadUuMeHTa UHTEHCUBHOCTU HanpskeHUn K|

11.4.1 Pac4eT ¢ ucnonb3oBaHuem K| 4OMyCKaeTCcs NPOBOAUTE, €CINN BbINMONHAETCA YCNoBUe
H T
GeffSO'BRDO,Z' (115)

H
roe Ogff — 3MPEKTUBHLIE HETTO-HAMPSHKEHUS.
3HaveHue Gggf BbIYMCIIAOT Mo hopmyne

H o Oeff
Ceff —1 af(s + 1) ; (11.6)
B 0.1
1+28+SH[1_ a ]
T C S+ sy

rae Oy — 9 eKTUBHbIE BPYTTO-HANPHKEHNS.
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SdhhexTuBHBIE BPYTTO-HANPSKEHNA G ONPEAENsOTCA U3 YCIoBMA
K{o.s = Ko}, (11.7)

rae K|{c} — MakcumanbHoe 3HaueHue KO3 huLMeHTa MHTEHCMBHOCTU HaNpsiKeHUi B Touke A (pucyHkn 11.1
1 11.2) npu OENCTBUM HaNPSHKEHUIA PACYETHOIO pexKmMa, HepaBHOMEPHO pacnpefeneHHbIX no
TOMLWKWHE CTEHKN KOMMOHEHTA;
K{o.s — 3aBUCUMOCTb KO3 (MUMEHTA UHTEHCHBHOCTN HAMNPSHKEHNH B TOYKE A OT HaNpPSHKEHWA G gz paB-
HOMEpPHO pacnpefeneHHbIX No TONWMHE CTEHKWM KOMMOHEHTA.

KoathprumeHTbl MHTEHCMBHOCTY HanpsikeHuid K| B To4ke A [OMycKaeTcs ONpeaensTs COrMacHo noso-
YXEeHWAM HacTosLero nogpasgena.

11.4.2 B cny4ae HeBbinonHeHusa ycnoeus (11.5), pacyeT gomkeH NpoBogvMTbLCA METOAAMMW HENUHENHON
MEeXaHUK1 paspyeHus ¢ ucnonb3osaHnem K (Bbluncriednem J-uHterpana) Ha ocHose HOC B KoMnoHeHTe,
paccyYMTaHHOro B YNpyronnacTu4eckon NocTaHOBKE.

11.4.3 [onyckaeTca B cnyqae HeBbinonHeHus ycnosusa (11.5) npoeognTe pacyeT MeToAaMu JIMHEAHON
MEXaHWKN paspyLleHns C MCNOoMb30oBaHMEM creayloLlen npoueaypbl Koppekunn KoadduumeHTa MHTEHCUBHO-
CTW HanpsKeHWn K| ¢ y4eToM NnacTUYecKon 30Hbl Nepes (OpOHTOM pacyeTHOro AdedekTa.

Paawyc r, MM, nNacTM4ecKon 30HbI B BEPLUNHE TPEeLMHbI criedyeT BblHUCNATE No dopmyne

2
o100l K (11.8)
I _
6 LRpO,ZJ
roe Rgoz — 3Ha4deHue npegerna Teky4ecTt B BEPLUMHE TPEeLWWHDI;
K, — 3HaueHue koapPULMEHTE UHTEHCUBHOCTU HAMPSHKEHUI B BEPLUMHE TPELLMHBI.

CKOppEKTMpOBaHHOE 3Ha4yeHne KOSCIJCDVEL]MEHTB WMHTEHCUBHOCTK HEiI'IpFl)KeHMH Klp cnenyet BbIMUCTIATDL

no oopmyrne
&p:amﬂa;n (11.9)

roe koadpULMEHT o. cregyeT onpefensTs No Cregyrowum npasunam:
-a=1npur<0,05(s - a);

r-0,05(s—-a)
0,035(s — a)

-o=1,6npur=>0,12(s - a).

11.4.4 KoadpUUMEHT MHTEHCUBHOCTU HanpskeHuid K| ans BbIDpaHHbIX pac4yeTHbIX TpellWMH onpeaens-
eTCcs aHanUTUYEeCKn, YACTIEHHO UMW 3KCMEepPUMEHTAarbHO.

11.4.5 KoathdUUMEHT MHTEHCUBHOCTK HanpsxkeHun K, (MMa - M”z) Anst UMNUHOPUYECKUX, cdepuye-
CKUX, KOHUYECKMX, SMNMUNTUYECKUX, NNOCKNX KOMMOHEHTOB, Harpy>aembiX BHYTPEHHUM LaBlEHMEM U TeMne-
paTypHbLIMU BO3AEACTBUSIMW, AOMNYyCKaeTca onpefensTs no gopmyne

2
- a—1+0,15[ J npu 0,05(s —a) < r<0,12(s — a);

n(UpMp +0'qu)(71: 2 ]E

10°
K = ' 11.10
| ) (11.10)
roe N — KOaMULMEHT, YYMTbIBAOWNA BNUAHWE KOHLEHTpaLUW HanpsKeHwin, onpegensemblid cornac-
Ho 11.4.8 n 11.4.9;
Cp — COCTaBnsawLWAasa HanpsXKeHun pactskeHusa, MlMa;
Oq — cocTaBngawwas narnbHelx HanpsxeHuin, MMa;

Mp =1+0,12- (1 - alc),

Mq =1-0,64 - alh;

a — rny6uHa TpeLwmHbl, MM,
¢ — MOnyanvHa TPeLmWHbl, MM;
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h — pnwWHa 30HbI, B Npeaenax KOTOpPOW COCTaBnsaWan M3rMbHbIX HanpsXKeHW coxpaHaeT NONoXUTenb-
Hoe 3HadeHwue, MM. [Npu pacdyetax ana pexumos HY3 w YW ponyckaetcsa npuHumats h = 0,5s;

1/2
Q- [1 +4,6. (a/2c)1’65] .

[Mpw pacyeTe 30H, rae OTCYTCTBYET KOHLEHTpaLUWsa HanpsXXeHnn, npyuHuMmaetca n = 1.
11.4.6 CocTraBnswwasn HanpsKeHui pacTsmkeHns (KONbLEeBbIX UMM 0CEBbIX) BEIYMCASIOT Mo opmMyrne

1
ojp = Jo0% (11.11)
S

roe j — koopguHaTta 6 unu Z;

0 — oxpyxHOe HanpaBneHue;

Z — 0CeBOe HanpaslieHue;
— YHKUMS M3MEHEHNA HANPSKEHWA MO TONWMHE CTEHKM;
— TOMWMWHA CTEHKM B pacHYeTHOM CeYeHUn.

11.4.7 3Ha4eHune cocTaBnAwLLen HanpsKeHU n3rnba BeIHUCTIAIOT Mo hopmyne

Sjp
S

Sjg = Sjn ~ Ojpr

roe Gjn — 3Ha4YeHue beHKLI,VIVI N3IMEeHEHWA HaI'IpFI)KEHVIl?I no TonwnHe CTEHKW B TOYKE 1.

(11.12)

TD‘-IKy n cnegyet pacnonaratb Ha HEDY)KHOF‘I Wnn BHyTDEHHeﬂ NOBEPXHOCTU KOMMNOHEHTa B 30HEe nein-
CTBUA MaKCManbHbIX paCTArMBaloLWLnX HanmeeHmﬁ. ,ﬂOI’IyCKaETCH onpegensTb KI no cbopmyne

K| =n(0,7c, + 0,455,) - (s/10%)"/2, (11.13)
rae o, U 6, B MMa; s B Mm; K B MMMa - m12,
11.4.8 KoadpdpuumeHT 11 4NS 30H Nepexona XecTKocTel onpegensercs no copMmynam:
npn 0 <s/R, <5 n=1+(K,- 1027 1,8/(sIRy); (11.14)
npu siR, > 5 n=1+ (K, —1)%"-9/(s/Ry)?; (11.15)

roe R2 — paanyc KpUMBU3HbI KOHLUEHTPAaTOopa HanpaXXeHud (I'aJ'ITEJ'II/I) B pacCHUTbiBaeMOM CeHeHNN;

K, — TeopeTnyecknii koathULMEHT KOHLEHTpauumM (4onycKaeTca NpUHUMaTh paBHbIM 3HaqeHuio K
Npy pacTsKeHWn).

Mpu n > K cneayet npuHumatb 1 = K.

[onyckaeTtca onpegendaTtb 1 No rpadvkam Ha pucyHke 11.3.

11.4.9 KoadchduumeHT 1 4N 30H OTBEPCTUIA (NpUcoednHeHns naTtpyOKoB, WTyLepos, Tpyb) onpegens-
eTcsa no oopmynam:

npu s/IR,; < 0,8 n=[1+5(K_-1) exp(-0,86s/R,)]"?; (11.16)
npu s/R, > 0,8 n=[1+2(K_— 1)(sIR)"?, (11.17)

rae Ry — paguyc oTeepcTus.
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HonyckaeTca 1 onpefenaTs no rpadukam Ha pucyHke 11.4.

n

5
> [ Nzt aolas]zolts 120
r ™ F 4 rd / 4
20 NS AA AL
2,2 \ />/ 7< /
20 \\\7% / /k\
b S P> ——
) g __""'"'---...
16 —

."'""- / ..-""ﬁ-—
14 ~__|
1,2
1,0

20 2,5 3,0 3,5 4,0 4,5 5.0 s/R,
a) 2<s/R,<5

n
1,9
1,8
1,7 \
1,6
N\ [%o=4 30 |25]20{1.5] 1,25
1.5 3 T4 2
14 }\ ///// a4
13\\\\ A/ //
1,2 P N
2 [N ™
\ \ [,
1,1 [ — ——
1,0 1  — — o |
10 15 SR,
6) SIR,>5

PucyHok 11.3 — 3aBMCUMOCTb KO3 ULMEHTA 1) OT OTHOLLEHUA S/R,
ANs 30H Nepexoa *ecTKocTen
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7 n
Y 2.8
4 \‘ K,=3
) oy 2,6
NURNY
] = 24
L 25 ™
vl
25 = ~ 22 =
\— \"'-- p o
— 2,0
~J_J20 — \\ 4 2.5
2,0 — =1 18 “ A
\ '-u..-. 1'6 \ < y /' il
1,5 e \\<>$‘</15
, 1,4 4
]
1,2 ~4
1,0 1,0 I
0 0,2 0.4 0,6 08 SR, 0 2 4 6 8 SR,
a) sIR; <1 6) SIR; > 1

PucyHok 11.4 — 3aBMCMMOCTb KOadhhMLMEHTA 1] OT OTHOLLIEHMWS S/Ry ONA 30H pacnonoXeHsa oTBEPCTUIA

12 Pacuet no npegensHou gecdopmauum

3HavyeHns HAaKONNEeHHOW BS3KOMMACTUHYECKON ,D,ECbOpMaLI,VIVi pacTaXeHnd He OOIDKHbI NpeBbillaTh rnpe-
OEenbHOro onyctmMoro aHa4eHuad, onpegendaemMmoro rno cbopMyne

- CR
|:g } = _"Pen (12.1)
ke
roe kE — koaddunumeHT 3anaca (kS =1,5);
sﬁ@n — npegenbHoe 3Ha4YeHne HakonneHHoN gedopmMaunu.

CR
3HaueHue Snpep, cnenyet onpependaTb B COOTBETCTBUU C 4.6.

13 PacueTt Ha nporpeccupylouiee uameHeHue ¢popmbl 1 pasmepoB

13.1 PacueT Ha nporpeccupytollee nameHeHne ¢opmMsl 1 pa3mepos TBC (chopMoM3MeHeEHME) NPOBO-
OAT MPUMEHUTENBHO K KOMMOHEHTaM, OM51 KOTOPbIX OCTATOYHbIE M3MEeHeHUs opMbl U pa3amepoB B paboTte
HEeOOoNYyCTUMbl UMK OTPpaHMYEHbl 3aAaHHBIMK NpefenamMu No YCroBUAM HOpMansHoW akcnnyaTtauuu TBC.

13.2 PacueT npoBoAAT AN HOPManbHbIX M NPYU HApYLUEHUN HOpMarnbHbIX YCMOBUIA 3KcnnyaTauuu c yve-
TOM BCEX pacyeTHbIX Harpys3okK, yKkasaHHbIx B 4.23.

13.3 PacuyeT M3MeHeHUs reoMeTpUYecKux pasmepoB KOMMOHEHTa NPOBOAAT MOCPEOCTBOM peLleHUs
BA3KOYNPYronnacTuyeckon 3afgadn (C y4eToM TepMUYECKOW nonayyecTtu, paguauuoHHOro pacnyxaHusa v non-
3y4ecTy).

13.4 Becb paccmatprBaeMblid Nepuo aKCnnyaTaunm 4omkeH ObiTb pasbuT Ha BpeMeHHbIE MHTEepBanbI
Aty, Tak uTO ty 4 = £ + Al [InA Kaxaoro BpeMeHHOro vHTepeana At; pelwaeTcs BA3KOYNpyronnacTmyeckas 3a-
Jada nyTem noLaroBoro NpocrnexuBaHua NCTOPWUK HarpyXeHus Ha AaHHOM BPEMEHHOM WHTepBane, npudem
BpeMEHHbIe Lwaru Arj ONSA pelleHns YKasaHHON 3a4a4M A0MKHbI BbIThb A’[J; << At;.

13.5 Ha kaxpgom BpemeHHOM wWHTepBane At; criefyeT WCMoNb30BaTh MEXaHUYEeCKUe XapaKkTepucTUKu
KOHCTPYKUWOHHOMO Martepmana, KoTopble COOTBETCTBYIOT KOHLYY paccmaTpuBaeMoro BpeMeHHOro nHrepesana
Af; (COOTBETCTBYIOT BpeMeHu 1, 4). [lonyckaeTca ncnonb3osathb AaHHbIE M0 MEXaHUYECKUM XapakTepyucTukam,
COOTBETCTBYHLIME KOHLYY paccMaTpuMBaeMoro nepuoga akcnnyarauuu.
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13.6 HanpgeHHble pacyeToM 3HAYEeHUs] NnepeMeLleHnA, HaKoNMeHHbIX B KOMNOHEHTE B TEYEHWE Ha3Ha-
YEHHOro cpoka cnyX6bl ¢ y4eTOM 4YMCra NOBTOPEHWUIA SKCMNyaTaLMOHHbBIX PEXXUMOB, HE LOMKHbI MPEBbILLATb
OOMYyCKaeMbIX, YyCTAHOBMEHHbLIX HA OCHOBAHMMW 3KCNNyaTauuoHHbIX TpeboBaHui B MK/,

13.7 Mporpeccupytoliee M3MeHeHUe OPMbl U pasMepoB B KOMMOHEHTE OTCYTCTBYET, eCrni Makcu-
MarnbHOe 3Ha4YeHue pasmaxa NMpUBEAEHHbIX HaNpsKeHUN (G)p B KOMMOHEHTE He NpeBbIWaeT OoMnycKkaemMoro
3HaYeHUs

T
m

RT
(c)p <mind| 2,5 ;0'2 Rlo2i 2RNgo - (13.1)

B cny4ae HeBbINMONHEHUA OAHHOrO YCMNOBWS A0OMycKaeTcs npoBefeHue YTOYHEeHHOW OLEeHKM npucno-
cobnaemMocTy.

13.8 YTouyHeHHas oueHka npucnocobnsgemocTn nposoautcs ansa HY3 v HHY3 gns Bcex pacyeTHbIx
Harpy3oK, KpoMe BHEeLUHUX AWHaMU4YeCcKNX U BUBpaLMOHHLIX. [N 0CeCUMMMETPUYHBLIX KOMMOHEHTOB C LWKIK-
UYEeCKN U3MEHSKLLENCA TEMMNEPATYPO CTEHKM, HArpyXeHHbIX JaBneHueM, npucnocobnaemocte obecnedeHa,
€CIK BbINOMHEHbI Creaylolme ycnoBus:

- B CNy4Yae NUMHEenHOoro pacnpegeneHna Temneparypbl no TOMWMHE CTEHKW KOMMOHEHTa

yS% npn0<x=<0,5,
y<4(1—=x)npn 0,5 <x<1,0; (13.2)
- B cryyae napabonuyeckoro pacnpefeneHns TeMnepaTypbl Mo TOMLWMHE CTEHKU KOMMOHEHTa
y<52(1-x)npu 0,615<x<1,0,
y £4,65 B cnyyae x = 0,3, (13.3)
y < 3,55 B cny4yae x = 0,4,
y=2,7Bcnyvae x = 0,5,

o 5
roe X = Tim — OTHOLUEeHMe obLnx MEMﬁpaHHbIX HanpsHKeHWn K Npegeny TekydecTu npu temneparype T,
p0,2
y= & — OTHOLWEHMEe pa3Maxa MEeCTHbIX TeEMNepaTypHbIX HanpsKeHun bes yyeTa KOHUeHTpauun K
RpCl,Z npeneny TekKy4ectu npu temnepartype 1.

I'IpomemyTquble 3Ha4eHuAa y cnenyetT BblHUCTIATb TNMHENHOWN MHTepI'IOﬂFlLIMEFL
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