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Mpeancnoeue

1 PASPABOTAH AkunoHepHbiM obecteom «OpaeHa JleHuHa Hay4Ho-uccneqoBaTenbCKUn U KOHCTPYK-
TOPCKUIA MHCTUTYT 3HeprotexHuku umenn H.A. Jonnexans» (AO «HUKUN3T»)

2 BHECEH TexHW4ecKuM KOMUTETOM Mo cTaHaapTusaumn TK 322 «AToMHaa TexHUKa»

3 YTBEPXJEH 1 BBEOEH B AEWNCTBWUE Mpukazom PenepansHOro areHTCTBA Mo TEXHWYECKOMY pe-
rynupoBaHuio U meTponorum ot 27 aekabps 2022 r. Ne 1647-ct

4 BBEJJEH BIMNEPBbIE

5 ®egepanbHOe areHTCTBO Mo TeXHU4eCKOMY peryrnmpoBaH1UO N MeTPONorMnm He HecetT OTBETCTBEHHOCTU
3a NATEHTHYH YUCTOTY HacToAlWero crtaHaaprta. MaTteHTOOGNagaTenbs MOXeT 3asBUTb O CBOMUX npaBax n Ha-
NnpaBnTb B CDe,u,epaanoe AreHTCTBO NO TEXHWYECKOMY pPEerynMpoBaHUiD M MeTponornun aprymeHTMpoBaHHoOe
npegnoXxeHwe © BHeECEHNN B HacToALWNA CTaHOapT nornpaekn OnAa yKasaHuda VIHCbOpMaLI,I/IVI O Hanm4nn B CTaH-
naprte 00BLEKTOB NaTEHTHOTo npaea u naTeHTooﬁna,anene

MNpasuna npumeHeHUss Hacmosweao cmaHdapma ycmaHoeneHsl 8 cmamse 26 @edepanbHO20 3aKOHAa
om 29 uwoHsa 2015 2. Ne 162-®3 «O cmandapmu3sayuu 8 Pocculickol ®edepayuu». MHgpopmayus ob u3-
MeHeHUSX K HacmosduwieMy cmaHO0apmy nybrnukyemcs e exes00HOM (0 COCMOSAHUK Ha 1 AHeaps meKyuieao
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 6nuxalwemM ebINyCKe eXeMecsyHO20 UHGOPMAaUUOHHO20 ykaszamens «HayuoHanbHble
cmaHOapmsi». Coomsemcemaeyiow,asi UHGhopMayusi, ygedoMIeHUE U MEeKCmbl Pa3Mewalmcs makxe 8 UH-
gopmayUoHHOU cucmeme 06wez0 Noab3osaHUss — Ha oghuyuansHoM calime PedepanbHO20 azeHmcmea fno
MexHUYeCcKoMY peayuposaHuro U Memponoauu 8 cemu MHmepHem (www.rst.gov.ru)

© OdpopmneHue. ®IBY «MHcTUTYT cTaHgapTuaayuuy», 2023

HacToawwmin ctaHgapT He MOXeT ObITb MOMHOCTLIO MMM YACTUYHO BOCMNpPOU3BEOEH, TUPaXXMNPOBaAH 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

TPYBHBIE N KABENbHbIE MPOXOAKA ATOMHbIX CTAHLUWIA
PacyeT Ha NpoYHOCTL Ha CTaAUM NPOEKTUPOBaAHUA

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

Oarta BeepgeHna — 2023—02—01

1 O6bnacTb NnpUMeHeHUs

1.1 Hactoswun ctaHgapT ycTaHaenveaeT TpeboBaHUsA K pacdeTy Ha NPOYHOCTL HA CTaAuy NPOEKTMPO-
BaHUA TPYOHbIX U KabenbHbIX NPOXO4OK aTOMHbLIX CTaHLUMA, paboTalwlWmnx Npyu TeMnepaTypax, He Bbi3blBalo-
LLMX MOM3y4ecTb, M NognagatwLlmx nog AencTeme defepanbHbiX HOPM W NpaBun B 0BrnacTy MCNoNb30BaHWs
aTtoMHoW aHeprum [1].

1.2 HacToAwmn ctaHaapT MOXeT OblTb NPUMEHEH NMpW NPOBEeAEHUN PACYETOB Ha NPOYHOCTL HErepMe-
TUYHLIX MPOXOL0K aTOMHbIX CTaHLUMHA.

1.3 HacTtoawwmin ctaHgapT He pernameHTUpyeT MeToAbl, NPYMEHAEMbIE ANA ONpedeneHnss pacyeTHbIX
Harpy3ok, BHYTPEHHUX YCUITUNA, NepeMeLLeHnn, HanpskeHUn n geopMauni Npoxogok.

2 HopmaTtuBHbIE CChINKK

B HacTofAleM cTaHgapTe MCNoNb30BaHbl HOPMaTUBHbBIE CChINKW Ha CNeaylLlMe cTaHaapTbl:

FMOCT P 59115.1 OB6ocHoBaHMe Npo4HOCTM 0bopyaoBaHus U TpyBONpoOBOAOB aTOMHbLIX SHEPreTUHECKUX
YCTaHOBOK. TEPMUHbLI U ONpedeneHus

FOCT P 59115.2 ObocHoBaHue npo4yHocTM obopyaoBaHua 1 TPyGOMPOBOOOB aTOMHBLIX 3HEpreTude-
CKux ycTaHoBoK. Mogynb ynpyroctun, TemnepaTtypHbIi KOaUUMEHT NMMHENHOTO paclunpeHns, KoaduuneHT
MyaccoHa, Mogynb CABUra

rOCT P 59115.3 ObocHoBaHMe Npo4HocTM obopydoBaHus U TpyDOONpOBOAOB aTOMHbIX SHEPreTU4eCcKUX
yCTaHOBOK. KpaTKkoBpeMeHHbIe MexaHU4ecKkne CBOMCTBA KOHCTPYKLMOHHBIX MaTeprarnos

FOCT P 59115.5 O6ocHoBaHue npo4vHocTy 06opyaoBaHMa U TpybonpoBOAOR aTOMHLIX S3HEPTETUYECKUX
YCTaHOBOK. PacyeTHble XxapakTepUCTUKN LIMKNTNYECKON U ANUTENbHOW LMKNMYECKON NPOYHOCTH KOHCTPYKLLMOH-
HbIX MaTepuanos

FOCT P 59115.8 ObocHoBaHMe NpovHOCTM 0DopyAoBaHus M TpyDONpPOBOAOB aTOMHbIX SHEPreTUHeCcKUX
yCTaHOBOK. PacyeT no BeIOOPY OCHOBHLIX pasmepoB

rMOCT P 59115.9—2021 OBocHoBaHMe Npo4HOCTU 0DopydoBaHns 1 TpyOONPOBOAOB aTOMHBIX 3HEpreTu-
YeCKMX YyCTaHOBOK. [TOBEPOYHLIN pacyeT Ha NPOYHOCTL

MpumeuyaHnue — [pwn NONb30BAHNM HACTOALLMM CTAHAAPTOM LENecoobpasHo NpoBepuTs ANCTBUE CCbINoH-
HbIX CTAHAapTOB B UHCOPMALIMOHHOW cucTeMe 0BLUero nonb3oBaHua — Ha ouumMansHoOM caiTe PeaepansHOro areHT-
CTBa NO TEXHWYECKOMY PEryrnMpoBaHUI0 U METPONOTAM B CETU VIHTEPHET UMK MO eXerogHomy UHOpMaLUoHHOMY ykasa-
Ten «HaunoHanbHbIe CTaHAApTLI», KOTOPLIA ONyGNUKOBaH MO COCTOAHWUIO Ha 1 SHBaps TEKYLLEro roga, v no BbiNyckam
eXeMeca4YHOro MHPOPMALIMOHHOIO ykasatena «HauuoHansHbIe CTaHaapThl» 3a TeKyLMii rod. Ecnn 3aMeHeH CCbInoYHbIN
CTaHZdapT, Ha KOTOPbLIA AaHa HeaaTWpPOBaHHAsA CChINMKa, TO PEKOMEHOYETCA MCMNONMb30BaTh AEWUCTBYHOLLYID BEPCUID 3TOTO
CcTaHgapTa C y4eTOM BCEX BHECEHHLIX B AaHHY BEPCUI0 M3MeHeHW. Ecniv 3aMeHeH CCbINOYHbIA CTaHAAapT, Ha KoTo-
P laHa 0aTMpOBaHHAas CChINKa, TO PEKOMEHOYETCS UCNONbL30BaTe BEPCUI0 3TOTO CTaHAAPTA C yKa3aHHLIM BbillLe rofom
yTBEPXKAEHWS (NPUHATKS). ECn nocne yTBepxaeHUs HACTOSILLEr0 cTaHaapTa B CChINOYHbIA CTAaHAAPT, Ha KOTOPLIA AaHa

MapaHune ochbuumnansHoe
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AdathpoBaHHadA CCbiNika, BHECEHO M3MeHEHWe, 3aTparmBatroLLee nonoxeHnme, Ha KOTopoe daHa CCbINKa, TO 3TO NnonoxeHune
pekoMeHOyeTCA NPUMEHATEL bes y4yeTa 0aHHOro U3MeHeHuA. Ecnu ccbinoyHbIn CTaHOapT OTMeHeH ©6e3 3ameHkl, To nono-
XeHue, B KOTOPOM [aHa CChINKa Ha Hero, pekoMeHayeTcd NpuMeHATb B 4acTu, He SBTDBFMBEPOLLI,EI;I 3TY CCbIIKY.

3 TepmuHbI, onpegeneHns, COKpalleHUAa N 0603HaYeHUs

3.1 TepmuHbl U onpegeneHun

B HacTofAwem ctaHOapTe npuMeHeHbl TepmuHbl no FTOCT P 59115.1, a Takke cnegyrowme TEPMUHBI C
COOTBETCTBYHOLLMMW ONPEeaeneHAMM:
3.1.1

npoxogka (repmeTMyHas): 3rMeMeHT repMeTMYHOro orpaxgaeHusi, obecrneuymBalOLWMiA nNepecedeHue
CTPOUWTENbHbIX KOHCTPYKUWK, OrpaxgatoLlmMx 30Hy fnokanusauuu aBapuun (C coxpaHeHuem repMeTUHHOCTM
repMeTWyHoro orpaxgeHus), Tpybonposogamu, BO3OYXOBOAAMMW, 3MEKTPUYECKMMU kabensmu, KaHanamu
MOHU3aLMOHHLIX Kamep u T.4.

[[1], npunoxeHue Ne 2]

3.1.2 kabenbHaa npoxoaka (repmeTnyHasn): lNpoxogka, obecneynBaroLlLlas nepecevyeHne anekTpuye-
CKUMW KabensMy CTPOUTENBHBLIX KOHCTPYKLMA.

3.1.3 TpybHasa npoxodka (repmeTuydHasn): NMpoxogka, obecneymBarollas nepeceveHne Tpybonposoga-
MW CTPOUTENbHBIX KOHCTPYKUMWK.

3.1.4 noBepoyYHbIA pacyeT (Ha NPOYHOCTbL): PacyeT Ha NPOYHOCTL, NPOBOAMMBIA Mpu paspaboTke
(oopaboTke) npoekTa K (MNM) U3rOTOBMEHUN U 3KCNyaTauun obbekTa ¢ Lemnbi NPOBEPKN BbINOMHEHWS YCNO-
BWWA ero MpoYHOCTN ANs BbIOpaHHbIX pa3mMepoB M MarepuarnoB C YyYeTOM 3adaHHbIX PEXUMOB 3KCnnyaTauumu,
pecypca, CpoKa cny»Obl U KOHCTPYKTUBHbBIX ocobeHHOoCTel obbekTa.

3.1.5 cpegHAn TemnepaTypa no ce4yeHuro: Temneparypa CTEHKW NPOXOLKM B paccmaTpuBaeMom pe-
XUMe ee HarpyXeHusl, paBHas MakcumanbHOMY cpegHeapudMeTM4ecKkoMy 3Ha4YeHuIo Temneparyp Ha ee Ha-
PYXHOW U BHYTPEHHEHW MOBEPXHOCTSAX B OOHOM CEYeHUMN.

3.1.6 ynpyronnactu4eckuin pac4yeTt: PacueT no onpefeneHno HanpsxeHHo-0edopMUPOBAHHOIO CO-
CTOSHWSA MPOXOOKW B MPEeanonoMeHun ynpyronnacTM4eckoro noBegeHus marepuana, U3 KoToporo oHa u3ro-
TOBMeHa.

3.1.7 akceneporpamma: 3aBMCUMOCTbL YCKOpPEHUA KonebaHuil OT BpeMeHu.

3.1.8 makcuManbHOe pac4eTHOe 3emMneTpsaceHue: 3eMneTpsceHe MaKkCUManbHON MHTEHCWMBHOCTM
Ha nnoliagke aTOMHOW CTaHUMK ¢ noBTopAemMocTbio oavH pa3 B 10 000 ner.

3.1.9 npoekTHoe 3emrneTpsceHMe: 3eMreTPsiCEHME MaKCUMalbHOW WHTEHCUMBHOCTM Ha nnolwlagke
aTOMHOW CTaHLMKU C NOBTOPSIEMOCTLIO oauH pa3s B 1000 net.

3.1.10 Bubponpo4HocTb: CnocobHOCTL MPOXOAOK COXPaHSAThL MPOYHOCTL BO BpeMS W Nocre Bo3fei-
cTBUA BUBbpauun.

3.2 CokpalweHusa

B HacTosilem cTaHgapTe NpUMEHeHbI CriefyLe COKpalleHus:
AC — aTtomHag cTaHuus;

O — repmeTnYHOE orpaxaeHue;

I — nuHKMA npuBegeHus;

MK3 — meTon KOHEeYHbIX 3NeMeHTOB;

MP3 — MakcumansHoe pac4yeTHOe 3eMIeTPsACeHne;

HOC — HanpspkeHHO-4eOpMUPOBAHHOE COCTOSIHUE;
HHY3 — HapyweHne HopManbHbIX YCIIOBWIA 3KCMyaTaunm;
HY3 — HopManbHbIe YCroBuMA 3KCnnyaTalum;

M3 — npoeKkTHOEe 3eMMNETPACEHUNE;

CIM — ceyeHue npuBegeHUs;

YW — ycnoBua ncrnblTaHWi;

YA — ycnoBus NPOEKTHOW aBapuu.

3.3 Obo3HaueHuA

B HacTosiwem CTaHdapTe npuMeHeHbl cneaywouwue o0603HayeHus:
d — HaKOoMNnneHHoe yCTaloCTHOEe NnoBpexXaeHune;
C — CyMMapHas ﬂpMﬁaBKa K TOIWKUHE CTEHKN, MM;
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D,, — cpeaHuit guameTp LMNWHAPUYECKOR YacT KOMMOHEHTa, MM;
D, — HapyXHblil AnameTp UMAMHOPUYECKOW HYacTh KOMMOHEHTa, MM;

ET— MoOynb ynpyroctu npu temnepatype T, MlMa;

H,,, — BbICOTa BbIMYKMON YacTW AHULLE OO0 CPEAWHHON MOBEPXHOCTU, MM;

Ko — 3atbpeKTUBHBIV KO3 MOULMEHT KOHLEHTPALUW YCIOBHLIX YNPYTUX HANPSKEeHWN;

Ks — TeopeTn4eckuin KoahULMEHT KOHLUEHTPaLWUU HanpsxeHnn (ganee — KO3 ULMEHT KOHLEH-
Tpauuu);

L — pac4eTHasa aAnvHa oBonoYKkK, MM;

L), — KpuTWyeckas anvHa, Mm,

[N] — oonyckaemoe YMCNOo LMKIOB Harpy>KeHWs KOMMOHEeHTa B aKcnnyaTauuu;

Nop— KoaphuumeHT 3anaca NpoYHOCTK Mo Npegeny Teky4ecTu;

n,, — KO3 MULMEHT 3anaca NpPo4HOCTKU MO BPEMEHHOMY COMPOTUBIEHMIO;

Ny — KO3 MUUMEHT 3anaca NPOYHOCTM MO YUCMY LMKIOB MPU pacHeTax Ha LMKMWYECKYH NPOYHOCTb;

Ng— KO3 ULMEHT 3anaca NPOYHOCTH MO YCIIOBHOMY MECTHOMY NPUBEAEHHOMY HanpsXeHUto npu pac-
YeTax Ha UMKIMYECKYo MPOYHOCTb;

p, — HapyxHoe faenexue, Mlla;

Py, — KpuTUYeckoe naenexHue, Mla;

[p,] — monyckaemoe HapyxkHoe aasnexue, Mla;

R% — MWHMMalbHOE 3Ha4YeHne BpeMeHHOro ConpoTuBieHuA nNpnu remMmneparype T, MMMa;
R.]O—O 5 — MUHMManbHOE 3Ha4eHne YCnoBHOTO npejena Teky4ectn npu tTemneparype T, MMa;

RL — npenen BbIHOCMMBOCTY NPW CUMMETPUYHOM LMKIE OCEBOrO pacTaXKeHUA-CxKaTusa npu TeMmnepa-
Type T, MMMa;

Rge — npegen nponopunoHansHocTK Npu Temnepatype T, Mla;

S — HOMMWHanbHas TOMNWMHa CTeHKN KOMIOHEHTa, MM;

T — temnepartypa, K (°C);

(Ty — cpegHsas TemnepaTypa no cedeHuo, K (°C);

t — Bpewm4, u;

ZT — oTHocuTenbHoOe Cy)KeHue nonepeyHoro ceveHus obpasua nocne paspeia npu Temnepatype T, %;

o — KO3(P(PULWNEHT NIMHEMHOro TEMNEpPaTYPHOro paclluMpeHus, K-1:

£ — gedopmMaumns;

G — HanpsikeHue, Mla;

o}, — 06wme narnbHele HanpsxkeHns, Mlla;

O, — HanpsixeHue cxatus, MTla;

O, — 06uime membpaHHblie HanpskeHus, MlMa;

Op — MECTHbIE M3rbHble HanpskeHus, MMa;

O,, — MeCTHble MeMmbpaHHble HanpsikeHus, MMa;

o1 — 0bwue TemnepatypHble HanpsxkeHus, MIMa;

O, — MECTHble TemnepaTtypHbie HanpsbxkeHus, MMa;

O, — KpUTUYECKOE HanpshkeHue cxatus, Mlla;

, G),j, (S)jger (G)jk — npvBeLeHHbIe HanpshkeHns bea ydeta koHueHTpauun, MMa;
max — MakcumansHoe npuseaeHHoe Hanpsxenve, MMa;

O)r — Pa3max NnpuBeAeHHbIX HanpsXeHu B npoxofkax, MMa;

(0,F) — amMnNnUTyaa ycrnoBHbIX YNPYrX NPUBEAEHHbIX HAMPsSXXeHUA C YH4ETOM KOHLUEHTPaUWU Hamnpsxe-
HUK, MIMa;

(0,4£)y — aMNNUTy4a MECTHOro YCMOBHOIO yNpyroro NpUBEAEHHOro Hanpshkexua B GonTe (Wnunbke),
paccyMTaHHas ¢ y4eTOM KOHLUEHTpauuu HanpsikeHuin B pesbbe, MMa;

O}, G;, O) — HanpshkeHue Ha rMmaBHbIX NnoLaskax i, §, k, MMa;

(o‘,_—)ij, (GF)jk, (Op)jk» (OF) — MecCTHbIe YCNOBHbIE YNpYrue NpuBedeHHbIE HaNPsKeHWs, paccUnTaHHble C
y4eTOM KOHLUEeHTpauumn HanpsxxeHunn, Mla;

(0 F)max — MaKcuManbHoe YCIIoBHOE Yrpyroe nprBeAeHHOe HanpshkeHne pacyeTHoro uukna, MMa;

(OF)max — MakcumansHoe ycrosHoe ynpyroe npueseaeHHoe HanpshkeHue, MMa;

(

(o)

(o)

(6)4,, — TPYNNa NpuBeAeHHbIX HanpsxeHwnil B 6onTax u wnunbkax, MMa;
(o)

(o)

(
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(cf‘._),-],-, (6 )jkr (0)jg: (0) — MECTHBIE NPUBEAEHHBIE HAMPSKEHWS, PACCUUTAHHBIE C YYETOM TeopeTuye-
CKOro KoadduumeHTa KOHUEHTpaUnK HanpskeHnin, Mla;

(0¢)4 — rpynna npusegeHHbIX 06LLIMX MEMOPaHHbBIX HANPSXXEHUIA C YHETOM CeCMUYEeCKNX BO3NeNCTBINA,
MTla;

(0g); — rpynna npuBefeHHbIX MeMBpPaHHbIX U 0BLIMX N3rMBHBIX HANPSKEHUA C YHETOM CEACMUYECKUX
Bo3aencTeunin, Mlla;

(O )y — TPYNNa NpUBeAeHHbIX HaNPSHXKeHNA pacTaxeHna B 6onTax v Wnunbkax, Bbi3biIBAEMbIX MEXaHu-
YECKMMW Harpyskamu v cecMuyeckumu sosgenctenamu, MlMa;

(0g)4,, — TPYNNA NPUBELAEHHBIX HAMNPsKeHUA B GONTax U WNWMbKax, BbI3bIBAEMbIX MEXaHUYECKMMU Ha-
rpy3kamu, TemnepaTypHbeIMU U ceMcMuYeckumu Bosgencteuamm, Mla;

(04)g — HaNpPsHKEHUA CMATUS C YYETOM CENCMUYECKNX BozaencTeui, MMa;

[6] — HOMuHanbHOe gonyckaemoe HanpsxeHue, Mla;

[c],, — HOMUHanNbLHOE Jonyckaemoe HanpsixeHue ans Gontos v wnunek, MMa;

[0], — HOMWMHanLHOE fONYCKaEMOe HaNPsKeHe KOPMYyCOB CTPAX0BOYHbBIX U 3aLLMTHLIX obonoyek, MIMa;

[o.] — Bonyckaemoe HanpsxeHne cxatus, Mla;

T — KacaTenbHble HanpsKeHusl cpesa B KoMnoHeHTax, Mra;

T, — HanpskeHna cpesa peabbbl, Mla;

(Tg)g — KacaTenbHble HanNpPsXeHWUsl cpesa ¢ y4eToM CelMcMUYeckux BosgencTenin, Mra;

(g — KOIDMULNEHT CHINKEHNS LIMKIMYECKOW NMPOYHOCTH CBAPHOIO COBOVHEHWS.

4 OowuMe nonoxeHns

4.1 Ha pucyHKe 4.1 npencrasieHa npuHUMnuanbHaa cxema npoxoaku. PacyeTr Ha Npo4YHOCTL Kopryca
npoxonkn (no3vumsa 1 Ha pucyHKe 4.1) u 3alWnTHON TpyObl NpoXoakM (nosuumnsa 2 Ha pucyHke 4.1) nposBogsT B
COOTBETCTBMM C MOMNOKEHUSIMWN HACTOALLEro cTaHaapTa.

4.2 Pac4yeT Ha NpoYHOCTL TPyObl, TpaHCMOpTUPYIOWeA cpedy (nosvumna 3 Ha pucyHke 4.1), npoBogAaT
cornacHo NOCT P 59115.9.

4.3 PacuyeTbl Ha NPoOYHOCTE 0DMWLIOBKM, 3aKnagHbiX AeTane u 4pyrMx KOMNOHEHTOB, OTHOCALLMXCS K [O
(no3uumu 4, 5 Ha pucyHke 4.1), NPOBOOSAT COrMacHO JOKYMEHTaM, yCTaHaBnMBeawLw MM TpeboBaHus K pacyetam
Ha NPOYHOCTL CTPOUTENBHBLIX KOHCTPYKLWNA.

4.4 PacyeTHble OLEHKW NPOYHOCTK, BLIMOSTHAEMbIE NPU pacyeTe NPOXOA0K Ha cTaguu NPoOeKTUPOBaHUS,
NPOBOASAT MO CNEefyHLUM NpeaernbHbIM COCTOSHUAM:

- KpaTKOBpPeMEHHOe pazpyLleHue;

- BO3HWKHOBEHWE NNacTuyeckon gedopmanumn no BCEN NnoLiaamn Kakoro-nmbo M3 BO3IMOXKHbBIX CEYEHUI
UMK TOMBKO MO YacTu NNOoLWaan CeYeHUsl, HO Mo BCEW TOMIUUHE CTEHKMK;

- BO3HMKHOBEHMWE TPELLUH NPWU LUKITMYECKOM HarpyxXeHuu;

- NOTEPSA YCTOMYMBOCTH;

- AOCTWXeHWe npegernbHbIX M3MeHeHWIn (DOpMbI 1 (UTM) pa3MepoB, U (MK) 3Ha4YeHWs HaKkonIeHHoN nna-
cTudeckon gedopmarmu.

4.5 PacyeT Ha NpPOYHOCTE NPOXOA40K COCTOUT M3 NOBEPOYHOIO pacdeTa 1 pacyeTta no BbIOOPY OCHOBHbIX
pazmepoe npoxogku no FOCT P 59115.8. lNoBepo4HkIi pacyeT NPOXO4OK COCTOUT U3 CreayLMX pacyeToB:

- pac4eT Ha CTaTUYECKYH NPOYHOCTE;

- pacyeT Ha YCTOMYMBOCTb;

- pacyeT Ha LMKMUYECKY NPOYHOCTL;

- pacyeT Ha nporpeccupyoLliee nameHeHue GopMbl U pa3MepoB;

- pacyeT Ha BHeLUHWE AWHAMU4YeCcKne BO3OENCTBUS;

- pacyeT Ha BUBpONPOYHOCTb.

4.6 lNpu NnpoBegeHUn pacyeTa Ha NPOYHOCTb Ha CTaaun NMPOEKTUPOBAHWSA CnefyeT UCNoMNb30BaTh HOMU-
HarnbHble 3HAYEHWS PA3MepoB M TOMLIMH CTEHOK KOMMOHEHTOR MPOXOJKW, KPOME pacdeTa Ha YyCTOMYMBOCTb,
KOTOpbIA NPOBOAAT MO MMHMMAalbHLIM pa3mMepam, onpegensaeMbiM C YY4eTOM LOMYCKOB U BO3MOXHbIX YTOHE-
HWIA 3a CpOK cNy>0bl NPOXOOKM.

4.7 Mpwn pacyeTe y4nTbIBaOT BCE HArpy3ky (BKMYasn BbI3BaHHbIE TEMMNEPaTYPHbIMW U paguaLMOHHbIMK
BO3AEWCTBUSIMU, MPU UX HANUYKMWA) U PACCMATPUBAIOT BCE PEXUMBI 3KCMMyaTalunmu U UCNbITAHWUIA, pernaMeHTu-
poBaHHkle npoekTom AC.

4
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P,

YIIIIIIIE I IIIEIIIIIEIY,

N

1 — kopnyc npoxoaku!); 2 — sawmTHas Tpyba npoxoaku; 3 — Tpyba, TpaHcnopTupylolwan cpeay; 4 — obnuuoeka M0; 5 — 3aknagHble
petanu MO (aHkepa, WNaHroyTbl U T.40.)

PucyHok 4.1 — lNpuHUMnuaneHas cxema npoxofaku (repMmeTuyHas yacte AC — cnesa)

4.8 PacyeT Ha cTaTU4ecKyr NPOYHOCTL NPOBOAAT A5 onpefeneHns HanpsikeHUn rnpy Bcex 3HaYeHnsax
Harpy3oK 1 TemnepaTyp BO BCEX PACYETHbLIX PEXMMAaX M COMOCTABMNEHWA NOMYyYeHHbIX 3HAYEHMI C JonycKae-
MbIMUW, ONpedeneHHbLIMK MO NpenenbHbIM COCTOAHUAM, KpaTKOBPEMEHHOE pa3pyLueHne M nnactuyeckas ge-
dopmMaLms No BCeEMY CEYEHUIO MPOXOOKM.

4.9 PacyeT Ha YyCTOMYMBOCTL 3aKMO4YaeTcsa B onpefeneHuy SOoNycKaeMblX Harpy3oK Unu gonyckaemoin
ONUTENbHOCTM 3KCMMNyaTauuK, NpeBbIlieHne KOTOPLIX Bbi3biBAET BO3MOXHOCTL MOTEPU YCTOMYUBOCTU (BKITHO-
4yas Bbl3BaHHbIE BHELHUMW AUHAMUYECKUMK, TEMMNepaTypPHbIMKU U paguaLMOHHBIMU BO3AENCTBUSMU, NPU UX
Hanuuum).

4.10 Pac4eT Ha LMKIMYECKYIO NPOYHOCTL BbIMOMHSETCA HA OCHOBE aHanuia obLUMX U MecTHbLIX Hanps-
KEHUI C LIENbH UCKIHYEHUS NOABMEHNS TPELLMH NMPU HArpy>KeHUW NPOXOAKW LIMKITUYECKN U3MEHSIOWMMUCS
Harpyakamu u TemnepaTypHbIMA BO3OeACTBUAMMK. [1pK oLeHKe LUKITMYECKOW NPOYHOCTKU 3a npejenamu ynpy-
FOCTM MCMONb3YKT YCNOBHOE YNpyroe HanpshkeHwe. 3TO HanpsikeHne OOMKHO ObiTb paBHO NPOWM3BEAEHWIO
ynpyronnactuyeckon dedopMauumn B paccMaTpMBaeMor TOUKe Ha MOLYNb YNpyrocTu.

Jonyckaemblie amnnuTyabl HANPSXKEHWUA ONPEAENSOT MCXOOA U3 XapaKTEepPUCTUK LMKNMYECKON NPOYHO-
CTW C BBEOEHWEM 3aMacoB NPOYHOCTU MO YUCAY LUKIOB W NO HAMNPSHKEHUAM.

B peaynsrarte pacueta Ha LIMKMUYECKYH NPOYHOCTL ONPEdENsOT AOMYCKAEMOE YMCMNO NOBTOPEHMIA 3KC-
nnyaTaunoHHbLIX PEXMMOB AN 3aaHHbIX NOBTOPHbIX 3KCMNIyaTauWOHHbIX TEMMOBbLIX U MEXaHWUYECKUX Harpy-
30K UMK fonyckaeMble TENMOBbIE U MEXaHUYeCKUe Harpys3ku Ans 3aJaHHOro Yucna noBTOPeHW aKkennyarawm-
OHHBIX PEXMMOB M CPOKa CMyX0Obl MPOXOAKM.

4.11 PacueT Ha nporpeccupyioLlee n3MeHeHe hopMbl M pa3MepoB NPOBOAAT HA OcHOBe aHanusa HOC
C Uenb UCKMIOHYEeHU HEJOMYCTUMBIX U3MEHEHNA (POpPMbI U pa3MepoB e KOMMOHEHTOB.

) Kopnyc npoxoaku nokasaH YCrOBHO, OH MOXeT COfepXaTb pasnuyHble aneMeHThl, Takne Kak: KOMMeHCaTopbl,
cUnNbOHEI, cthepUyeckre U KOHUYECKUE Nepexobl, hnaHLbl U T.4.

5
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MpenenbHble gonyckaemble U3MeHeHUs hopMbl U pa3MepPOB KOMNOHEHTOB MPOXOA0K B pe3ynsraTte npo-
Llecca HakonneHus HeobpaTumMbiX nnacTudeckux gedopmMaunii ycTaHaBNMBaKTCA MPOEKTHOM (KOHCTPYKTOP-
CKOW) opraHvMaauneil B KaxK40oM YacTHOM CMydae C y4eToOM Ha3Ha4YeHUs U YCroBuil paboTbl MPOXOLKM.

4.12 PacdeT Ha BHeLWHWe OUHAMWYecKne BO3OeNCTBWUS BKIOYAET pacyeT Ha CelcMUYecKue Bo3gei-
CTBMSA, a TaKXKe pacyeTbl HA BO34ENCTBUE BO3AYLUHOW YAAaPHOW BOMHbLI U HA NageHne netanbHoro annapara Ha
cTpouTenbHble KOHCTpYKUun AC.

4.13 Lenbto pacyeta Ha BUEpONPOYHOCTb ABMSETCH YMEHbLUeHWe BUOpaLMoHHOIro BO3gencTBMs Ha npo-
XOOKW MyTEM OTCTPOWMKM UX YacTOT COBCTBEHHLIX KONebaHWi 0T BO3MYLLAKOLLIMX YACTOT MCTOMHMKOB BUDpaLuy,
a Takke OLEeHKa AoNyCTUMOCTW BUBPALIMOHHBLIX HArpy3oK.

4 14 TpuBeEHHbIE HANPSIKEHWS, COMOCTABNSAEMbIE C AOMYCKAEMbIMU 3HAYEHUAMMW, ONPEdEnsT Mo TEOPUU
HambonbLUMX KacaTenbHbIX HanpseHwWin Tpecka Mnu, B OrOBOPEHHBIX B HAcTOsILLEM CTaHAapTe cryyasx, aHepre-
Tu4yeckoi Teopun Museca. PacyeT HanpsiKeHWin 6e3 y4eTa KOHLEeHTpauuMm NpoBOAAT B NPeanonoKeHWn NMHeRHo-
YMpyroro noBegeHusa Mateprana, 3a UCKNioYeHnemM 0cob0 OroBOPEHHbIX B HACTOSALWEM CTaHaapTe cryYvaes.

4.15 OueHK/N NPOYHOCTU BLIMOMHAKTCA NYTEM COMNOCTABMNEHUS MOMYYEHHLIX B pE3yNbTaTe NMOBEPOUYHOIO
pacyeTa Benu4YuH (HanpsXeHWs, Yucna LMKNOB, BPEMS HArpyXeHus, Harpy3ku, gedopmalum unu nepeme-
LLIeHUS) C COOTBETCTBYHOLLUMK OOMNYCKAEMbIMW 3HAYEHUAMM, 3aBUCALLMMK OT pexuma paboTbl 1 Kateropuu
OEUCTBYHLLMX HaNpsKeHUin.

4.16 CHWKeHVe xapaKTepUCTUK MPOYHOCTA N0, BO3AENCTBMEM IKCNyaTauMOHHbIX (DAKTOPOB AOMKHO Y4K-
ThIBaTbCS B pacyeTe B cOOTBETCTBUM C 4.20 nnn BbiTe 060CHOBAHO B MPOEKTHOW (KOHCTPYKTOPCKOW) AOKYMEHTaLNUN.

4.17 VlameHeHne XxapakTepucTWK NNacTU4YHOCTU N COMPOTMBIIEHWA YCTANOCTHOMY paspyLUeHWo Bcren-
CTBME BMWUSHWSA 3KCNNyaTaLUOHHbLIX YCIIOBUIA, B TOM Y1cre 0bny4YyeHuns, y4MThiBaOT NPU NPOBEAEHWN COOTBET-
CTBYIOLLMX pac4eToB C UCMONb30BaHNEM 3TUX XapaKTepUCTHK.

4.18 Bce pacyeTthl NpoBOAAT C Y4ETOM BCEX PACYETHbLIX HArpy3oK U BO3OAENCTBUIA, B TOM YUCHE:

- BHYTPEHHEro AaBreHus, Harpy3oK oT NpucoeduHeHHbIX TpybonpoBoao.;

- Harpys3oK OT 3aTdara 6onToB U WNUMEK;

- BECOBbIX Harpy3ok (coBCTBEHHOro Beca NMpoXOOKW W ee COOEpKMMOro, Beca NpUCOeOVHEHHbIX 13ge-
NV, TENNOU30NALNN);

- TeMnepaTypHbIX BO3OENCTBUN;

- BHELWHWX AMHaMUYECKMX Harpy3oK, BKIoYas Harpysku oT CEMCMUYECKMX M ANHAMUYECKUX BO3OENCTBUN Tex-
HOTEHHOIO MPOMCXOXAEHUS (C YH4ETOM CMELLEeHN CTPOUTENbHBLIX KOHCTPYKLIMIA, B KOTOPbIX 3aKpenneHa Nnpoxoaka);
a TakKkKe BCEX PacHeTHbIX PEXUMOB Harpy>KeHWsa NpoxoaoK. B ogvH pacyeTHbId pexxuM MoXeT ObiTb BKMHYEeHa
rpynna pexuMoB, eCrv BHELLUHWE Harpysku U TeMnepaTtypbl 3TUX PEXUMOB He oTrnvyarTca bonee yem Ha 5 %
OT NPUHATLIX PACcYeTHbIX 3HAa4YeHN (3HaueHWe TemnepaTtypsl — B °C).

4.19 OCHOBHbIMUW pacyYeTHBIMW peXnMamu Ana NPpoxXo4oK ABNAKTCA:

- PEXWUM 3aTara Wwnunek u 6onTos;

- PEXUM MYCKa;

- CTALUMOHAPHBIA PEXUM;

- NEPEXO4HbIN PEXUM;

- PEXWUM OCTaHORBA;

- YCNOBWS UCTBITAHWIA;

- HapyLleHWe HOpManbHbIX YCMOBWIA 3KCNnyaTauuu,;

- YCNOBWUSA MPOEKTHOW aBapuu.

KaTeropuu pacyeTHbix pexnmoB HY3, HHY3 u YA ana npoxoaok A0MmKHbI ObITh onpeaeneHsl Ha OCHO-
BE aHanuaa ux yCcrnoeui paboTel MPYM HOPMAansHOW 3KCnnyaTauuu, Npu HapyLweHUnMn HOpMarnsHOW 3Kcnnyara-
LMK 1 Npu npoekTHoWn aeapun AC.

4.20 lNpn NnoBepoYHOM pacuyeTe cneayeT UCNONb30BaThk 3HAYEHUS (DU3MYECKUX N MEXAHUYECKUX Xapak-
TePUCTUK KOHCTPYKLIMOHHBIX Matepuanos cornacHo TpeboBaHuam MOCT P 59115.2 n TOCT P 59115.3.

4.21 lNpwn npoBeaeHUn pacyeTa BCe HaMpshKeHUs B KOMMOHeHTax NpOXo4OoK pasfensitoT Ha KaTeropuu.
HanpsxeHns, oTHoCAWMeCs K paznvyHbiM Kateropusam, 00beguHSItOT B rPYNMbl KATETOPUIA HanpsKeHUA, KOTo-
pble CONOCTaBNSAKT C AOMYCKAEMbLIMUN HAMPSIKEHUSMUA.

5 HomuMHanbHble fonycKkaeMble HanpsXXeHUs

5.1 HomuHanbHble OonNycKaemble HaNpsXKeHUs ANs NPoXo4oK cneayeT onpefensiTe No MexaHU4YecKuM
XapakTepucTUKaM KOHCTPYKLMOHHBLIX Matepuanos npu Temnepatype (7).

5.2 HoMuHanbHble gonyckaemble HanpshkeHUs onpedensoTcs No 3HaYeHUaM KpaTKOBPEMEHHLIX Mexa-
HUYECKMX XapakTepUCTUK KOHCTPYKLUMOHHBLIX MaTepuarnos.

6
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5.3 HomunHansHoe gonyckaemoe HanpsaxeHuwe O5i4d KOMNOHEeHTOB NpOX0o4o0K, 3a UCKITIYeHnem BonTos,
WNUeK, a Takke JYacTen 3alMTHbIX pr6 NMPOX0OO0K, Haxo4AWKWXCH BHE FO, onpegenarT no cbopl\nyne

M

R

[o] = min| —P22.Fm" | (5.1)
Moo Ny

rae ny o = 1,5, n,=26.
5.4 HomunHanbHOe nonyckaemoe HanpsikeHwe Ana 6oNToB 1 WNWNek onpefensoT no popmMyne
(M)
RpO,Z
[c], = ) (5.2)
No2

rae ng o = 2.
5.5 HoMunHanbHoe gonyckaemoe HanpsiKeHue Ans YyacTel 3alnTHbIX TpyD NpoXo4oK, HAaXo4saLWmMXes 3a

npegenamu o6onoyku MO UNu Mexay 3alUTHBIMKM obonodkamu anda MO, BbINOMHEHHLIX B BUAE OBOMHbLIX 3a-
LWMTHBLIX o6onoYek, onpedensioT no dopmyne

[6]; = min| —=;—|, (5.3)

rae ny, = 1,07, n, = 1,85,

6 Mopsaaok onpegeneHUs HanpsXXeHU U aedopmauum

6.1 MpuBeaeHHbLIe HANPSXKEeHUA

6.1.1 lNpnBegeHHOE HaNpsXXeHWe No TEOPUM MaKCUManbHbIX KacaTelnbHbIX Hanps»keHW Tpecka onpe-
4ensawT no dopmyne
(6) =04 -0y, (6.1)
roe o, — anrebpauyecky Hanbornbluee rMasHoe HanpsxeHue, MrMa;
05 — anrebpavyeckn HaumeHblUee rmasHoe Hanpsixenve, Mla.
6.1.2 MNpuvBegeHHOe HanpsKeHne No aHepreTnyeckon Teopun Museca onpefgenstoT rno gopmyne

1 2 2 2 2 2 2
(0)= EJ(GX —ﬁy) +(0'y —csz) +(0,-0x) +6 (c;xy 3 o +GZX), (6.2)
M€ Gy, G, Oy Oy Oy 0 O — KOMIMOHEHTBI TEH30PA HanpskeHui {c}, MMa,

1nw no opmyne

1 \/ 2 2 2
G)=—=4jl04 -0 +(0, -0 +(0q —G4) 6.3
(o) N (04-03)" +(0p —03)" +(03 —04) (6.3)
rae ¢4, 05, O3 — IMaBHble HanpskeHus, Mla.

6.2 NlnHeapusauna HanpsXKeHUN

6.2.1 O6wmMe NoONOXEeHUA NUHEApPU3aLUM HaNpPAXKEeHUIA

6.2.1.1 llnHeapuaauuio pacnpefeneHns HanpsKeHWn NPOBOAAT ANS BblOENEHUsS COCTaBNAOLWMX KaTe-
ropuit HANPSKEHUA U3 HANPSXKEHHOrO cocTosHUA obuwero Buaa. JinHeapusaumnsa MOXET BhIMOMHATLCA Kak no
BCEMY CEYEHWI0 KOMMOHEHTa MPOXOAKM, Tak W Mo TOMWMHe CTeHKW (T.e. BAOMb NUHWUKM). Hanpumep, Ans Bbi-
JerneHuns obLmnx U3rmbHbIX HanpskeHWA B TpyOe BbINOMHAKT NMHeapM3auuio No BCeMy CeYeHu1o, a ansa onpe-
JerneHns MeCTHbIX MeMOPaHHbIX ¥ MECTHbIX M3rMOHbBIX HanpsKeHuin cnegyeT BbINOMHATE NUHeapu3auuto no
TonuwmHe cteHku. CedyeHune, Mo KOTOPOMY MPOBOAAT NuHeapusauunwo, Hasbieaetca CI1. JluHusA, no KoTtopoMn
NPOBOAAT NMHeapusauuo, Hassieaetca J1T1.

CTI1 cnepyeT npoBoauTh Yepes 30HY KOMMOHEHTA NPOXOAKY, FAe OXuaaeTcs NepBoe NosiBNeHue nnacTtu-
Yyeckux gecopmauuin. CeveHune cnegyet NPOBOAUTL NEPNeHAMKYISPHO CPegUHHOR MOBEPXHOCTN MPOXOQ0K.

JMN cnegyeT NpoBOAWTL Yepe3 CTEHKY KOMMOHEHTAa NPOXOAKU, NepneHaAuKYNSpHO ee BHYTPEHHEN, BHeLL-
HeW UnW cpeauHHo noBepxHocTy. Mpumepel Boibopa J1I npuBeaeHbl Ha pucyHke 6.1.
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INMnHKuA npreeeHunsA

AN

CeueHve n pvBeOeHnA

NuHuA npreeneHnA

N

WA

PucyHok 6.1 — lMpumep eeibopa CI u 1M

6.2.1.2 MNpwn ncnonb3oBaHUK BaNOYHbIX UMK 0DONOYEYHbLIX PACYETHLIX CXEM C NMMHENHBLIM pacnpegene-
HWEM HanpsKeHMn NO CeYEeHM NUHeapu3aLnio He NpoOBOAAT.

6.2.1.3 HanpsikeHHoe cocTosiHue B kaxgon Todke CI1 u JI[1 xapakTepuayeTca TEH30POM HanpsiKeHUn
{c}. Llenbio npoueaypbl NMHeapu3aUny ABNSETCA HaxoXAeHWe NUHEeNHOro pacnpefeneHust HanpsKeHun no
CIT wnwu JIMN, cTaTMveckn 3KBUBANEeHTHOro pacnpeneneHuto, nonyvyeHHoMmy npu pacdete HOC B npoxogke,
T. €. UMEIOLLEro Takon Xe rmaBHbIA BEKTOP CUMbl W IMaBHbLIA MOMEHT.

Mo KOMMNOHEHTaM INMHEeapU30BaHHbIX HaNpPsKeHWn B COOTBETCTBMU ¢ TpeboBaHuaMKM nogpasgena 6.1
OMNpefensioT NPUBELEHHbIE HAMNPSKEHWUs KAaTeropun 6, o, (MembpaHHbie) U G, 6, (M3rmbHeie). [insg onpe-
[eneHns npueefeHHbIX HarnpxXeHNn KaTeropuin 6, ® G, (CyMmMapHble MemBpaHHbIe U N3rMBHbIE) KOMMOHEeH-
Thl MMHEAPU30BAHHbLIX CPEOHUX U M3TMOHBLIX HanpsXKeHnn anrebpandyecky CyMMUPYIOT.

6.2.2 lluHeapu3auua HanpsXKeHWH No CEYEHUI0 NpuBegeHUn

B cnyuyae ecnu CI — nnockoe, TO HanpsbKeHHoe COCTOSIHUE B KaXJOW TOYKE CEYeHUs MOXHO npesn-
CTaBWUTb Kak CyMMY CPEAHUX, U3rMBHBLIX U HEMUHENHbLIX COCTaBNAWMUX HANPSHKEHWIA G, opt Obap T Oniap:
Mpu 3TOM BENUYUHBI b U a, XapakTepuayrwllne cpeaH (MeMBbpaHHYO) 1 M3rMBHYID COCTaBnNsALMeE Hanps-
YKEHWW, NOCTOSHHLI Ans Becex Todek CI:

O(m+b)op = X + b, (6.4)
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roe b a — koadpdhuUMeHThl, onpegensiolmne cpeqHo (MemBpaHHy) M M3rMGHYH0 COCTaBMALWME;
X — pAacCcTosiHUE OT LeHTPAanbHON OCK, OTHOCUTENbHO KOTOPOKH NpoucxXoauT obuui narué Cr, mm.
CpenHvie (MeMBpaHHLIe) COCTaBNALINE HANPSHKeHUIA NOCTOAHHBLI Ana Becex Todek Cl 1 paBHbI:

1
Cmap=b= ZI CopdA (6.5)
A

roe A — nnowane Cr, mm2.
M3rnbHble cocTaBnsnWME HanpPsXKeHNn NMHENHO N3MEHATCA MO CEYEeHWI0 U PaBHbI:

X
Ohop = ax = T;[caﬂx dA, (6.6)

2 4
roe | = _[x dA — momeHT nHepuun ClM OTHOCUTENBLHO LeHTPanbHOI 0cU, MM2.
A

HenwuHelHble cocTaensawoLwme HaI'IpFI}KE.‘HMﬁ[ onpenenarT Kak

Oniap = Oaf ~ O(m+b)op: (6.7)

6.2.3 NNnHeapuzauua HaNpAXeHWA No NMUHWUK NpUBedeHUA
HanpsikeHHOe cOCTOsIHME B KaxOoW Touke, nexallein Ha J1M, Taioke npegcTaensoT (CM. pUcyHOK 6.2) Kak
CYMMY CPEAHMX, U3rMBHBIX U HEMWHENHBIX COCTABNSIOWNX HAMPSHKEHWN G, ap +a, P +a,, p- [Mpun aTom Koadhdu-
LMEeHTbI, onpegensolime MemBpaHHyo U M3rMbHY0 COCTaBNSIOWMNE HANPSIKEHWIA, MOCTOSHHBI A4S Bcex Tovek J11M1:

O(m+b)op = X * b, (6.8)

roe b v a — koadhPULKMeHThI, XapakTepuaylowme MeMBpaHHy U M3rMBHYH COCTaBNAOLWME;
X — paccTosiHMe OT CPeAMHHON NOBEPXHOCTM A0 paccMaTpMBaeMon ToUKK, nexallen Ha J1, mm.
CpegHvie (MeMBpaHHbIe) COCTaBNSALNE HAMPSKEHWUA NOCTOSIHHBI ANA Bcex Todek NN 1 paBHbI:

+8/2
Omap = b= J- GaBdX, (6.9)
s
-5/2
roe s — anuda Jl, mm.
M3rmbHble cocTaBnaLWNe HanpsKeHWn NMHERHO uaMeHaTca no J1IN 1 paBHbI:
+8/2
X
Cp op =X =—3 _[ OpX dX, (6.10)
S g2
rae X — paccTosiHUue 0T TOYKM, nexawlen Ha J1IM, 0o cpeguHHON NOBEPXHOCTU, MM.
Ha koHuax M u3rMbHble HanNpsKeHUs NPUHUMAaINT 3HaYeHUs:

+s/2 611
Gbaﬁzt—zjoaﬁxdx. (6.11)
~§/2
HenuHeliHble coCTaBAOLLME HANPSKEHWI ONpeaensioT Kak
St ap = Oap ~ O(m+b) of- (6.12)

6.3 UcTopua nameHeHUA NpuBeAeHHbIX HaNPAXeHUn

6.3.1 [Ina KOMMNOHEHTOB NPOXOAKW HA OCHOBE aHanu3a yCroBWIA 3KCMnyaTaluy, pernameHTUpoBaHHbIX
npoektoM AC, ycTaHaBNMBAKOT TUMOBYK (PM3MYECKU BO3MOXHYI NOCNe0BaTerbHOCTh BO BPEMEHW PEXVMOB
HarpyXeHus, BKIOYas YCIoBUA UCMbITAHWUIA U HApyLLEeHWUS HOpPManbHbIX YCNOBUIA 3KcnnyaTauuun.

[na npuHATON NocnefoBaTENbLHOCTY PEXMMOB HarpyxeHust ynpyrum pacdetomMm onpegenswot HAC B
paccmaTpuBaeMoMn 30He NPOXOAKW B PACYETHbIE MOMEHTbI BpEMEHU By, &y, ..., 1, ..., I . PacyeTHble MOMEHTBI
BPEMEHU crieayeT Bbibupath Takum obpa3om, 4Tobbl HAarpy3ky 1 BO34eNCTBUA (BKITHOYAs TeMnepaTypHble) Ha
NPOXOAKY OOCTUrany CBOMX aKCTpPemarbHbIX 3HaYeHuin. PacyeTom gomkHbl BbITh OnNpeaeneHbl 3KCTpemarb-
Hble 3HA4YeHMA KOMMOHEHT TEH30pa HaMpsXKeHWW B paccMaTpMBaeMOoOW 30He B pacyYeTHble MOMEHTbI BpEMEHMN.

6.3.2 PacueT nctopuun nameHeHus1 NpuBefeHHbIX HanpsXeHU ¢ UCNOMb30BAHUEM 3HEepPreTUYeckon Teo-
pun Muzeca npoBogaT B Nopsaake, M3noxeHHom B 6.3.2.1—6.3.2.5.
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7 — KOMMOHEHT TEH30pa HanpshkeHu; 2 — U3rmbHan cOCTaBNAKLWAA KOMNOHEHTA TEH30pa HanpsXeHu; 3 — membpaHHasa cocTaenawLan
KOMMOHEHTA TEH30pa HaNPsXXeHWN; 4 — NUHUA NpUBEaEHUs

PucyHok 6.2 — PasgeneHve cymMapHbIX HanpsaXeHWi Ha CpeaHIon, M3rnbHyo U HenvHenHyo coctasnsowme ang 1Ml

6.3.2.1 MNMpuBedeHHble HanpsxeHusa (o), (o, ) onpegensalT No cymmam NpupaleHnin NPMBEAEHHbIX Ha-
NPSKEHURA, onpenensemslX, B CBOK ovyepeb, N0 NpupaleHusMm KOMMOHEHT HanpsKeHUi,
MpupaleHna KOMMOHEHT TeH30pa HanpshkeHnn 6e3 yyeTa KOHUEHTpauunm OT MOMEHTa BpeMeHu t; [o

MOMeHTa f, onpeaensaT no opmynam:

AG1,n) = Ox() = Ox(ny AOy(in) = Oy(y = Oy(ny
AS(1,n) = Oz( = Oz(ny ASxy(1n) = Oxyin) = Cxytny
AG a0 = Cyz(ty = Oyziny A%zxin) = Oaxit) = Czx(ny
anpaLLI,E.‘Hi/IFl KOMIMOHEHT TEH30pPa MeCTHbIX HanmeeHmﬂ OT MOMEHTA BpeMeHN t, 40 MOMeHTa tn onpe-
LensitoT no hopMynam:

(6.13)

AC y(in) = OLx() = CLxiny ACLyn) = OLy() ~ OLy(ny
AGy 4(1n) T OLz() = SLz(ny AOLxy(tn) = OLxy(y = Sixy(ny
ASLyz1m) T OLyz() = OLyz(ny AOLzx(in) = OLzx(t) = OLzx(ny
6.3.2.2 MNpupalleHue NpUBEOEHHbIX HaNpPsKeHWn Bez yyeTa KOHLEeHTpaLun HanpsKeHWn oT MOMeHTa
BpemMeHu t, 40 MOMeHTa t, onpefensioT no ghopmyne

(6.14)

1 2 2
MO =75 (A0x(n) = ASy(1my)” + (A (1in) = ACz(1m) +
(6.15)
Z 2 2 2 /2
+(AGZU,”) . AGX(:’,H)) + G(Acxy(,,n) + AG,VZ(",H) + Aczy(m)) «
MpupalleHre NnpuBegeHHbIX HANPsHXeHWA ¢ y4eToOM KOHUeHTpauun HanpsKeHWN OT MOMEHTA BPEMEHN t[
A0 MOMeHTa tﬂ onpegenarwT no cbopMyne

i 2 2
Aoy )= E[ (AGLx(:,n) - AGLy(:,n)) +(AGLy(I,n) = AGLZ(I,n)) +

1 (6.16)
2 2 2 2 )
+(AGLz(J,n} = AGLxu,n)) + B(AGny(f,n} +AGLy a0yt AGLzy(I,n)) :
10
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6.3.2.3 VicTopuio M3MeHeHWs NMpUBEAEHHbLIX HanpsbkeHWA Be3 yyeTta KoHUeHTpauum (G) hopMupyioT B
cnegyroliem nopsagke:

1) Ans HaYanbHOro MoMeHTa BpeMeHHU fy (G)y PaBHO HYI UMM MOCTOSIHHOMY 3Ha4YeHMWIo, Hanpumep Ha-
NPSKEeHUSM OT Beca UM MOHTAaXHOro HaTara.

2) Ana nepBoro pacyeTHOro MoMeHTa Bpemenu ty (npu /= 1)

(0);=(0)g + Ay " A(G)q (6.17)

rae Ay =1,
3) Ana nocrniegytowmx pacyeTHbIX MOMEHTOB f; (/ = 2, ... , m — 1) napameTp A coxpaHsieT 3Hak A, = A, ,,
€Cry BbIMOSIHAETCS YCNoBHe

{A(G)I,h 2 A(0)_1p (6.18)

A(O‘),r'h Z A(G)J‘,F? l

B NPOTUBHOM Cryyae napameTp A MeHsEeT 3HaK A; = —A, 4 M MHAeKc h NpuHUMaeTca pasHbiM h = /— 1. 3HaueHne
NpUBEOEHHOTO HaMpsKeHWs cneayeT BblYMCNATL No dopmyne

(G)J' = (G)h *+ 7&, t A(G).{,h' (619)

MpumMep hOPMUPOBAHMA UCTOPWUM NPUBELEHHOTO HANPsKeHUs () NOKa3aH Ha pucyHke 6.3.

6.3.2.4 McTOpUID N3MEHEHUSI MECTHbIX NPUBEAEHHbIX HANPSHKEHUA C Y4eTOM KOHUeHTpauun (o) dop-
MUPYIOT B Crieayolem nopsaake:

1) AnA Ha4yanbHOTO MOMEHTa BpemeHwn {4(G, ), PaBHO HYMK UMM NOCTOAHHOMY 3HAYEHWI0, Hanpumep
HanpsKeHMAM OT BEca WUIM MOHTaXKHOro HaTtara. MiHaekc h MoOMeHTa BpeMeHn peBepca NpUBeaeHHoro Hanpsi-
KEHWUA NPUHUMAEBTCA PaBHbLIM HYIIO, T. €. (0, ), = (0, )y

2) Ana nepBoro pacyeTHOro MoMeHTa Bpemenu ty (npu /= 1)

(o)1 =(o)g + Ay - Aoy 0 (6.20)

; 1, €GN AG4(10) + AGLy(10) + ACL 710y 2 0
e Aq = :
A 1 -1, ecnun AGLX(’I,O) + AGLy('],O) =+ AGLZ('],O) <0

3) [ina nocneyowmx pacyeTHbIX MOMEHTOB ) (/ = 2, ..., m — 1) napameTp A COXpaHseT 3HaK A; = A, 4,
€CNW BbIMOSHAETCS YyCNoBKUe

{A(GL)M 2 Ao ) (6.21)

Aloy ) n = MO )1

1

B MPOTWBHOM Crlyyae napameTp A MeHsieT 3HaK A, = — L4 1 MHAEKC h NpuHNMaeTcs paBHbiM h = [ — 1. 3Have-
HVe NPUBEOEHHOro HanpskeHUs crenyeT BoYMChATE No hopmyne

(o) =)+ 2 A(cs,_),,,h. (6.22)

A(O)3 2

A@ss T~ Tao)es [ B

A(G)4,2 A(0)4, 0
A(0)4 3

PucyHok 6.3 — lMpumep dopMrMpoBaHUa UCTOPUW NPUBELEHHOIO HaMpPsXKeHWs (o) ¢ ucrnons3oBaHveM Teopun Museca

11
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6.3.2.5 Paamax HanpsiKeHWi (G)p onpenensioT No UCTOPUM M3MEHEHWUA NPUBEOEeHHbIX HanpsHxeHun (o)
OIS NPUHATON NocnefoBaTenbHOCTU PEXUMOB HarpyxeHna HY3 no dopmyne

(G)R = (O)max - (O')min’ (6.23)

roe (G)max, (G)min — aJ'IFE6DaM‘-IeCKM MakCuMalnbHble U MUHUMArlbHbIE NPpUBEOEHHbIE HAanpAXXeHWA, COOTBEeT-
CTBEHHO, AN OUeHMBaeMon NCTOPUK Hal'lpﬂ)KEHMﬁ.

6.4 DopmMupoBaHMe pacUeTHbIX LMKMOB U3MeHeHUA HanpsKeHUn

6.4.1 ®PopmupoBaHMe pacHeTHbIX LMKNOB HanpsKeHW credyeT NpoBoAWUTb B COOTBETCTBUMU C MPUHLM-
NMoM HaUBONbLUWMX pasMaxoB: KaxXabll U3 NOCneqoBaTerbHO BbIAENAEMbIX U3 UCTOPUKM M3MEHEHUSA Hanpske-
HWIA UMKITOB JOIMKEH MMEeTb HAMBONbLUWA BO3MOXKHbLIA pazMmax (amnnuTyay).

6.4.2 Paamax NpuMBeAeHHOro HanpsikeHust A(cg) B pacyeTHOM LMKIe ONpeaensiioT no gopmyne

A(GF) = (GF)max - (GF)min’ (6.24)

rae (6e)max: () min — anrebpanyeckm MakcumManbHoe M MUHMMaNbHOE 3HAYeHWs NPUBEOEeHHOro Hanpsxe-
HWSA, COOTBETCTBEHHO, AN BblAENEHHOro pacyeTHOro LMKna.
AMNIMTYAy NPYBEAEHHOTO HaNPSXXeHNA (G ) B paC4HETHOM LMKIe OnpeensaioT Kak NonoBuHy pasMaxa.
6.4.3 donyckaeTtca onpenenate aMmnnuTydbl LMKIOB MECTHOrO YCNOBHOMO YNpYroro HanpsikeHus (caF)
Ha OCHOBE WCTOPWUK U3MEHEHWs NPUBEAEHHEIX HanpsKeHU Be3 yyeTa KOHUEHTpauuy (G), onpeaeneHHon no
Teopun Museca cornacHo 6.3.2.3. [Npu 3ToM (PU3NHeckn BO3MOXKHAEA MOCMNEN0BATENbHOCTL HArpyXeHus He
TpebyeTcs. [aHHblil Nogxod NnodovaeT npy YCNoBMK

A(o), S 2R§02, k=1,2,....n, (6.25)

rae A(c), — pasmax k-ro 3aMKHYTOTO LMKNa MpuBEAEHHOTO HanpskeHus (o), CopMYPOBAHHOTO COFMACcHO
nonoXeHusam 6.4.1;
T — makcumanbHasa Temneparypa uukna, °C.
6.4.4 Pa3amaxu NnpuBedeHHbIX HaNpsXeHnA C y4eTOM KOHUEeHTpauun A(c, ) onpeaensoT B Npeanornoxe-
HWUW YNpYroro nosefeHus matepuana no gopmyrne

Ao ) = KigpA(o)e k= 1,2, .., n, (6.26)

rae K(G) — KO9(PPUUMEHT KOHLEHTPAUWK NPUBELEHHbBIX HAMPSXKEHWNA.

K(s) NPYHUMAIOT paBHBIM HaubonblUeMYy 13 3Ha4YeHU KoaduumeHTa KOHLeHTpaunm ans membpaHHblx
W Anst U3TMGHBIX HOMUHANBHBIX HANPsKeHWid. Mpy OTCYTCTBUM KOHLEHTpaUMK HanpsbkeHnn K ) = 1.

6.4.5 MecTHoe ycnoBeHoe yrpyroe HanpsixeHue (cg) B pesbbe 60nToB v WNuMek onpenensoT B COOT-
BeTcTBum ¢ NOCT P 59115.9—2021 (nyHkT 6.5.2). HanpsikeHue (o, ) onpedensoT ¢ y4eTom KoadpuumneHTa
KOHUEHTpauun K, BbIYUCNIAEMOro ANsS MeTPUYeckon pesbbbl no popmyne

SZ
Ko =Ks| 14157,/ |, (6.27)

rae Ky — Koa(h@mMUWNEeHT, 3aBMCALLWIA OT TUNa ranku;
S, — war pesbbbl, MM;
R — paguyc 3aKkpyrneHusi B OCHOBaHWKW BUTKA, MM.
Ons cTaHaapTHoW raikn cxatus koadguuneHT K, paseH 1,0, a Ansa raiku pacTshkeHUs-CxaTus npu
OTMHE pacTAHYTOW 30Hbl, paBHOW AnameTpy pe3bboBOoI YacTu, KS =0,75.
KoadhdpuumeHT K AN NPOMEXKYTOYHbIX ANWH PACTAHYTOW 30HbI rAlKK PACTAXKEHUA-CKATUA yCTaHaBNW-
BakT NMUHEWNHOW UHTEPMNONSAUMEN.
[Mpw yBenMyeHUn BbicOThl ramkn cxartus ot 0,8 anametpa pesbboBoi yactv oo 1,25 v Bbilwe K, ymeHb-
watot ot 1,0 go 0,9.
Mpw pacyeTe pe3bboBOM YacTW LWNWUNbKW Uny BonTta, BBOpa4YnBaeMon Bo hnaHeLl, y4UThIBaT BrvsHUe
Ha Ky pasnuuvs MexaHU4Yeckux CBOMCTB MaTepuana Lnunbku unu Gonta v dnadua. Mpy 3Tom npu anvHe
BBEPHYTOW YacTv WMWK, paBHOW ee AnameTpy u bonee, KoadhpuuMeHT K,=10,75.
B cnyyae pasnuuusa 3HaveHuin npedena NpoYHOCTM Marepuanos Wnuneku unn Bonta RLW u chnaHua
R;ﬁ KoadpOULMEHT KOHLEHTPaL MK onpefenstoT no dopmyne

12
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K, = KK, 1+1,57J%Z , (6.28)

roe aHaueHue koapuuneHTa K|, onpegenaoT no Tabnuue 6.1.

Tabnuuya 6.1 — 3HadyeHus koaddurumnerTa K,

T T
RIA/RL., 0.5 06 0,7 08 0,9 1,0

K 0,7 0.8 0,87 0.95 0.97 1.0

w

6.4.6 PacueTHble aMnNNUTybl MECTHOTO YCIIOBHOIO YNPYTOro HaNpPSKeHus (G ) onpeaensoT no dopmyne
0,5- Ao, )k, ecnu Ao, ) < 2R}o2

(o) =3[ %55 s b= 4,3 cpimy (6.29)
M, ecnu A(GL )k > 2R,3)—02
4Rp02 ’

roe T— MakcumanbHas TeMnepatypa uukna, °C.

7 Knaccudukauma HanpskeHUn

7.1 Mpw npoeefeHUK pacyeTa Ha NMPOYHOCTb HAMPSHKEHUA B KOMMOHEHTax NPOXOOKW ModpasdensioT Ha
KaTeropuu. MicnonbayoT cnedytoliMe OCHOBHbIE KaTeropui HanpsxeHuia, onpedensemsie U3 YNpyroro pacyeTa:

- G,,, — 06lime MembpaHHbIe HanpsHKeHns;

- Gy — MEeCTHble MeMBpaHHbIe HanpsaXeHns;

- 6, — 0buwme n3rnbHble HanpsxeHus;

- Gp) — MECTHbIe U3rMbHbIe HAaNPSKEHNS;

- 61— obLime TemMnepaTypHble HanpPsKeHNs;

- Gy — MECTHbIe TemMnepaTypHbIe HanpskeHus.

7.1.1 5,, — obwmne memBpaHHble HanpsKeHWsl, Bbi3blBaeMble AeMCTBUEM MEXaHUYECKUX Harpy3okK, Hop-
ManbHble K paccMaTpuBaeMoMy CEYEeHUWI0, pacnpeaeneHHble No BCeMy CeYeHWo U paBHble cpegHeMy 3Ha-
YeHW0 HaNpsKeHWn B AaHHOM cedeHun. O6Lme MeMBpaHHble HanpsikeHUsl A0MKHbI ONPeaensaThcst BHe 30H
KOHLEHTPaL MK HanpsKeHWA.

7.1.2 6,,; — MecCTHble MEMOPaHHbIE HaNpPsAXeHWsl, Bbi3biBaeMble AeACTBMEM MEXaHW4ecKUX Harpysok.
MemOBpaHHble HanpsKeHA OTHOCAT K KaTeropuin MECTHbIX, eCNy pasMepbl 30HbI, B Npefenax KoTopow Hanpsa-

XeHust npesocxofaT 1,1[c], He npeeBbiWwakoT O,7,/D(s—c) M 3Ta 30Ha pacronoxeHa He Bnuwke yem Ha

1,7,/0(3 - C) K Apyroi obnacTtu, rae HanpsbkeHus npesbiwatoT [o].

7.1.3 6;, — 0bwne n3rmbHble HanpsKeHns, Bbi3biBaeMble AeNCTBMeM AaBNEeHNs N MEXaHUYECKUX Harpy-
30K, MEHAKLLMECH OT MAKCUMANbHOTO NOMOXUTENBHOMO 3HAYEHUS 40 MUHUMAnbHOIMO OTPULATENBHOMO 3HaYe-
HWS MO BCEMY CEYEeHMIo M NpuBogsilne Kk n3rmby kopnyca cocyna unu TpybonpoBoga B LEMoM.

7.1.4 6;; — MeCTHble U3rMBHbIE HAMPsSXXEHUS, Bbl3biBAEMbIE JEUCTBUEM KPAEBbIX CUM U MOMEHTOB OT
MeXaHWYeCKNX Harpyaox.

7.1.5 o — obBwue TemnepaTypHbIe HanpsXeHUs, BO3HMKaKLIMe OT HepaBHOMEPHOro pacnpeaeneHus
TeMnepaTtyp No obGbeMy KOMMOHEHTa UNKY 1U3-3a paznuuns ko3 PULMEHTOB NUHENHOTO pacllMpeHusa MaTepu-
anos, NpMBoOAsilME B NpeaenbHoOM criydae K HegonyCTUMbIM OCTaTOYHbIM U3MEHEeHUAM OpMbl U pazmepoB
NMPOXOOKM.

7.1.6 0 — MeCTHble TeMnepaTypHble HanpsHKeHUs, BO3HMKatoLLUe OT HepaBHOMEPHOTO pacnpeaeneHus
TeMnepaTyp no obbemMy KOMMOHEHTa UIK M3-3a pasnuyinsa KO3MMULNEHTOB NMHENHOMO pacluMpeHua MaTepu-
anoe, KOTOPble HE MOTYT Bbl3blBaTb HEAOMYCTUMbIX OCTATOYHbBIX M3MEHEHUU hOpMbl U pa3MepoB NPOXOOKK.

7.1.7 G,,,,, — CPEAHVE HaMPSKEHUA PACTSKEHNA MO ceYeHmnio BonTa Mnn WNUbKK, Bbi3biBaeMble Mexa-
HUYECKMMU Harpy3kamu (c y4eTom unu bes ydeta 3artsara).

7.1.8 1y, — HanpsKeHUsa KpyYeHust B BonTax u wnunbKax.

7.1.9 G, — MecCTHbIe HanpsKeHWs ¢ y4eTOM KOHLeHTpauuu HanpsXeHWn.
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7.2 V3 kaTeropuu Hanps»KeHnn hopMUpyIOT pacdHeTHbIe rpynnbl KAaTeropuin HanpsKeHWn, KoTopble 1c-
Nonb3ykT ANA OLEHKW MPOYHOCTH:

(0)4 — rpynna npueBeAeHHbIX HANPSKEHUA OT MEXaHUYeCKUX Harpysok, onpeaensieMas rno CocTaensio-
LWKM 0BLLMX MeMBPaHHLIX HANPSKEHWI;

(o), — rpynna npuBefeHHbIX HaNPSKEeHW OT MexaHWYeCKUX HarpysoK, onpegendemas no cymmam co-
CTaBnALLWMX 0OLWUX UMM MECTHLIX MEMBPaHHbLIX U 0BLLNX M3TMBHBIX HANPSKEHWUH;

(0)3,, — rPynna npueefeHHbIX HANPSKEHWA, onpefenseMas Kak CyMma CpeHuUX no cedeHuto bonrta nnm
LMWK HaNpPsBKEHWIA PacTHKEHWA, BbI3bIBAEMbIX MEXaHWYECKMMUW Harpy3kamu, BKMNOYas ycunue sarara, u
TeMnepaTypHbIMW BO3OENCTBUAMMU;

(6) 4y, — TPYNNA NPUBEAESHHBIX HANPMKEHMI B BONTaX U WANNbKAX OT MEXaHWYECKUX Harpy3oK, BKMoYas
yCUnue 3aTtsra, U TemnepaTypHbix BO3OeNCTBUN, onpefensieMas no COCTaBMNALWMM HanpsKeHWn pacTske-
HWUA, N3rnba n KpydYeHus;

(0g)q — Tpynna NpuBEAEHHbIX HAMPSXXEHUA OT MEXaHUYECKUX Harpy3oK 1 CeNCMUYECKUX BO3LEWUCTBUN,
onpegensemMasi No CoCTaBNALWWM 06X MEMBpPAaHHbLIX HANPSKEHWUN,

(0g)p — Tpynna NpUBEAEHHLIX HAMPSXKEHUA OT MEXaHUYECKUX Harpy3oK U CefCMUYECKUX BO3LENCTBUN,
onpegensemMas no CocTaBNALWNM MeMBpaHHbIX M 0BLWKMX U3rMBHBIX HANPSHXKEHWNA;

(04) myw — TPYNNa NpUBEAEHHBIX HANPSXKEHUI, ONpefensaeMas no cyMmam CpeaHuX no cedeHuio 6onTa
UMK WNWUMNBKA HaNPsDKEHWIA PacTSKEHWS, Bbi3blBAEMbIX MEXaHUYECKUMW Harpy3kaMu U CECMUYECKMMUN BO3-
OEeNCTBUSAMMU,

(0g)4y — TPYMNA NPUBEAEHHLIX HAMPSHKEHWA OT MEeXaHUYEeCKUX Harpy3oK, TemnepaTypHblX W CeNcMu-
4YECKUX BO3LEWCTBUMA, onpefensieMas Nno COCTABMNAKLWNWM HanpsKeHWA pacTsbkeHus, narmba u KpydyeHus B
BonTax Unn WnNunbKax;

(0) g — MakcuMarbHbIV pasMax NpMBEOEeHHbIX HaNPsKeHWIA, ONpedenaemblX Mo CyMMam COCTaBMsALWmMX
06X UMK MECTHBLIX MEMBpPaHHbIX, 06X U MECTHbIX M3rMBHbIX, 0BLLMX TEMNEepaTypPHbLIX HAMPSXKEHUA U Ha-
NPSKEHWA KOMMEHCaL MM B NPOXOAKaXx;

(0,F) — amnnuTyaa NpUBEAEHHBIX HAMNPSAKEHWI, ONPeaensemMbiX No CyMMam COCTaBMAoLMX 06Wwmx
UMW MECTHBIX MeMBpPaHHbIX, 0BLWMX U MECTHBLIX U3TMDOHBIX, OOLWMX 1 MECTHBLIX TEMMEepPaTypPHbIX HANPSKEHUA W
HanpsKeHW KOMNEeHCaUWUK C y4eTOM KOHLEHTPaLUU HanpspKeHWi.

Mpw onpegeneHny pacyeTHLIX IPYNN KaTeropyid HaNpsKeHWA NpUBeAeHHbIe HaNPSKeHWS onpeaenstoT no
TEOPUM MaKCUMAarbHbIX KacaTenbHbix HanpsbkeHun cornacHo 6.1.1. Mpu onpegenenuv amnnuTyz (6,p) Takke
O0MycKaeTcA onpefensiTe NPUBEAEHHbIE HANPSXEeHWUs NO 3HepreTudeckon Teopun Museca cornacHo 6.1.2.

7.3 Knaccudhukauuio rpynn Kateropuin HanpshkeHuid NpoBoaAT cornacHo Tabnuue 7.1.

3Hak @ B Tabnuue 7.1 06o3HavaeT, 4TO CyMMUPOBAHME HAMNPSDKEHUIA NPy (hOpMUPOBaHUM NPUBEOEHHbIX FPyMn
KaTeropuin HanpsxeHWin BLIMONHAETCH C UCMONb30BaHMEM BbibpaHHOW Teopumn npodyHocTH (Tpecka unu Museca).

Tabnuua 7.1 — OnpegeneHune rpynn KATeropyuin HAaNpPsBKEHWIA MO KATETOPUAM HaMNPSKEHUIN B KOMMOHEHTAX NPOXOAKM

Twun KOMNOHeHTa | KaTeropuu HanpskeHUn | [pynna KaTeropuu HanpspKeHni
Kopnyc npoxogku, KpelwkM, | o, (0)4
OHWLa
[6, ,wmo,,]@ac, (0)y
[0, W1 Gy ] © 6 @ 6y B OT@ G, @ Oppy D Ty (o)r
[0, U1 0 1 € 0, @ 04 © 7@ G B Oy © Oy @ Ty (O,F)
C YY4ETOM KCHLEHTPALIMN HANPAXKEHWIA

KomneHcatopel  (TopoBble, | g, (0)4

CcUnbdOHHBIE K Op.)
[0y MW Gy ] © 0 @ O @ OT@ Oy (O4F)
C Y4ETOM KOHLUEHTPALMN Hanps>KeHnn

BonTbl U WnMnbkm Lo (o),
O mw ® Or @ Opw ® Tow (G)4w
Cpw @ Or@ 0 @0p, ®1g, (Capdw

C Y4€TOM KOHUEeHTpauu1un Hal'lpﬂ)i{eHMﬁ

7.4 ObpaboTKky pacnpeneneHnss HanpPsKeHM No CeYEHW W MO TOMWMUHE CTEHKM C Lenbio BblaeneHus
cpedHux (MeMBpaHHbIX) U M3rMBHBLIX COCTaBNAKLWMX pacnpeaeneHus NpoBoaaT CornacHo 6.2.

14

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 18/ 36
Crpanuua nokymeHTa - https://GostExpert.ru/gost/gost-70418-2022



https://gostexpert.ru?utm_source=pdf&utm_medium=66641
https://gostexpert.ru/gost/gost-70418-2022?utm_source=pdf&utm_medium=66641&utm_term=page

rOCT P 70418—2022

8 PacuyeT Ha cTaTU4YeCKYH NPOYHOCTb

8.1 MNpwu pacyeTe KOMMOHEHT MNPOXOAKM Ha CTAaTUYECKYH NPOYHOCTb HEOBXOOAMMO MPOBEPUTH BhIMOMHE-
HWe YCIOBUWIA MPOYHOCTU cornacHo 8.2—8.7 BO BCEX paCYeTHbIX PeXMMaXx U YCIOBUAX 3KCMMyaTauuu, npea-
ycMOTpeHHbIx npoekTom AC (cm. 4.19), npyn 0eNCTBMM BCEX PacHeTHbIX Harpy3ok (cM. 4.18), kpome anHaMmmye-
CKMX (B TOM YMCIEe CEMCMNYECKIX N BUOPALMOHHBIX).

Mpu onpeageneHun rpynn KaTeropuii HanpskeHun (G)q, (6), crneayeT paccMaTpueaTh TOMLKO MexaHuye-
CKMe pacdeTHble Harpysku (Kpome guHamudeckux). [pu onpefeneHvy pasMaxoB NpuUBEOEeHHbIX HanpsiKeHWn
(o) CieQyeT paccmaTpmBaTb MEXaHUYeck1e Harpyskn (KpoMe AMHaMUYECKUX) 1 TeMnepaTypHble BO3AeNCTBNS.

[Mpu pacyeTte BONTOB, LUMWMNEK NPOBEPAIT YCNOBUSA NPOYHOCTM NPU SENCTBUM MEXAHWUYECKUX HArpy3oK
(KpoMe OMHAMMYECKMX), a Takke NPU COBMECTHOM AEWACTBUN MEXaHW4eCKNX Harpy3okK (KpoMe AMHaMUYeCcKMX)
W TeMnepaTypHbIX BO30ENCTBUMN.

8.2 HanpsikeHus pacyeTHbIX Tpynn KaTeropuid HanpsKeHun, onpeferneHHble nNpu pacdeTe Ha cTa-
TUYECKYID MPOYHOCTE MPOXOAKW, HE AOMKHBI NPEBLILATE AOMNYCKAEMbIX 3HAYEHWN, NPUBEAEHHLIX B Tabnu-
uax 8.1—8.3. 3HaueHue kKoadhuumreHTa dgopmbl K, Mcnons3yemoro B Tabnuue 8.1, npuHumaercs paBHeim 1,5
Ans nnactuH n 1,3 Ans KOMNOHEHTOR NpoYel reoMeTpudeckon oopmel.

3Ha4yeHua HOMUHANbHLIX A0MYyCKaeMbIx HanpsxeHun [6], (o], [c]. onpefenaoT cormacHo TpeboBaHUsAM
pazgena 5.

8.3 MakcumansHoe (G),,,x ¥ MUHUMANLHOE (G),,, 3HA4YEHUA NMPUBEAEHHLIX HAMPSKEHNI, N0 KOTOPLIM
onpefeneH pasmax (0)g, He JOIKHbI MO abCONITHOMY 3HaYEeHMI0 NPEeBOCXOaUTb RL.

8.4 lNpwu pac4eTe Ha CTAaTUYECKYH NPOYHOCTL BONTOR W LUNUIEK YCUMNKUe 3aTsara cnefyet OTHOCUTL K Me-
XaHUYEeCKMM Harpyskam.

Tabnuya 8.1 — [donyckaeMble HaNPsKeHWs AN KOMMNOHEHTOB NPOXOAO0K, 3a UCKIDYeHHneM BONTOB W LUNUNeK

Pesxxim (o), (o)," (©)gr
HY3 [o] Kol | Rz;o,z ) )
min{| 2,5 - =53 Rpo2. 2Rpo2
m
HHY3 1,2 [o] 1,2 K [o] —_
YIA 1,2 [0] 1,2 K [o] =
YK 1,35 [o] 1,7 [o] —_
* Kpome KoMNEeHCUPYIOLWNX YCTPOUCTE.
Tabnuya 8.2 — [onyckaeMbie HanpsKeHUs Ans 6oNTOB W Wnunek
Pexwum (o), (O)3, (6)aw
HY3 [ol,, 1,3 [a], 1.7 [o],
HHY3 1.2 [c], 1,6 [5], 2,0 [o],,
YMNA 1.2 [c], 1.6 [c], 2,0 [o],
yu 0.7R}g 2 — —
Tabnuya 8.3 — [onyckaeMbie HaNpsXKeHUa AN YacTer 3allmUTHBIX obonoyek
Pexum (0), (6),
PasrepmeTtunsauma TpyObl, TpAHCMOPTUPYIOLLEN Cpeay [cl, 1,3 [o],

8.5 CpegHue HanpskeHuss CMATUS He OO0IKHbI NpeBbllaTth 1’5R£0,2- B cnyyae ecnu paccrogHue ot
Kpasi 30HbI MPUIOXEHWSA Harpy3kn 40 cBOOOOHOW KPOMKWM NPEBLILIAET pasMephl 30HbLI, HA KOTOpPOW AelCTBYET
Harpyaka, 4onyckaeMble HanpsS)XeHUsa CMATUA MOTyT BbiTb YBenuYeHbl Ha 25 %.

8.6 CpegHue kacaTenbHble HanpsKeHWs cpesa B KOMMOHEeHTax NpoXoakv, npegHas3HavyeHHbIX AN Boc-
NPUATAS NEPEPEe3bIBaoWMNX YCUMMIA (LUNOHKK, KonbLua, 600bIWKK), He AOMKHbBI MPeBbIWaTh AONYCKaeMblX 3Ha-
YeHui, NpuBedeHHbIX B Tabnuue 8.4.
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Tadtnuua 8.4 — [onyckaeMble HanpskeHUA cpesa B KOMMOHEHTaX MPOXOAO0K, 3a MCKIMoYeHnem BONToB W LWNKUNeK

Pexxum i
OT MexaHU4EeCKNX Harpyaok OT MEXaHUYECKNX Harpy3oK W TEMMNepaTypHbIX BO3AeNCTBIA
HY3 0,5 [o] 0,65 [o]
HHY3 0,6 [o] 0,77 [o]
YNA 0,6 [o] 0,77 [o]
YU 0,68 [o] —

8.7 HanpskeHus cpesa B peabbax He JOMKHbI NPEeBbIWAaTh 3HAaYeHUA, NpMBeaeHHbIX B Tabnuue 8.5.

Tabnuua 8.5 — [Jonyckaemble HanpskkeHUA cpesa B pe3bbax

Pexum TD
OT MEXaHUYEeCKUX Harpy3ok OT MEXaHWYECKUX Harpy30K 1 TeMnepaTypHbIX BO3AEWCTBUIA
HY3 0.25R ] 0,32R]y 5
HHY3 03R]g 5 0,38R [ 2
YMA 0.3RTy 5 0.38R ] »
ym 0,35R ] 5 —

8.8 BrinonHeHune ycroeuin 8.3 1 Tabnuubl 8.1 no pasmMaxam HamnpsikeHuin (o)g He ABNsAeTcs obasaternsb-
HbIM 41151 KOMNOHEHTOB NPOXOAKW ANA CnyYaes, ecriv BO3MOXHOE Mpy 3KCnnyaTaumnmn UcKaxeHue popmMbl KOH-
CTPYKUWW, CBA3AHHOE C HEBbINOMHEHWEM [AaHHbIX YCIOBUN, HE MOXET MOBNUATL Ha HOpMarbHYIO 3KCnnyara-
LMK paccYMThIBAEMOrO yana (OTCYTCTBYIOT HapyLUeHWE NNOTHOCTW Pa3sfMYHbIX COegUHEHWN, HedonycTMMoe
NCKaXKeHWe NPOXOAHBLIX CEeYEHUI, HeJonycTUMble AedopMaUny COMPSXKEHHbIX AeTanen).

HeobxogumocTs yaoBneTsopeHns TpebosaHna No pasmaxam HanpsxeHWi (), AoMKHa ycTaHaBnmBaThb
KOHCTPYKTOpCKas (MpoeKTHas) opraHusaums.

9 PacueT Ha yCTOMYMBOCTb

9.1 OcHOBHbIE NONOXEeHUA pac4yeTa Ha YCTOﬁHHBOCTb

Pacuet Ha yCTOI?ILWIBOCTI: npoBOOAT O5nA NPOXoOokK, pa60Ta+ou.W|x noa HapyxHbIM n36bITOYHbIM gaBne-
HWEM, 3a UCKIMNKYEHNEM KOMMOHEHTOB NPOXOO0K, paGOTaI'OLLI,I/IX nog BHYTPEHHUM N30bITOYHBIM JaBleHNeEM.

9.2 Pac4eT TMNOBbLIX KOMNOHEHTOB NPOXO40K

9.2.1 UnnuHppudeckaa ob6ono4vka noa gelcTBUEeM HapYKHOro gaBrieHUs

PacueT npoBogsaT ANS rmMagkMx LMNUHAPUYECKMX 0BONoYeK, HaxoasaLmMxesa nog encTBUEM BCECTOPOH-
Hero Mnv BOKOBOIo Hapy»XHOro AasneHus. Mpu GOKOBOM LaBneHWM OTCYTCTBYET OCeBas Harpyska Ha Topuax
obonoyku.

MagkMMy CHUTaKTCS UWIMHAPMYECKMe OBOMOYKKM, HA pacHeTHOM ANWHE KOTOPbIX OTCYTCTBYIOT YKpe-
NNeHHbIE OTBEPCTUA C AMAMETPOM, NMPEeBbLILAKLWLMM HAaUBOoNbLUNA OOMYCKAeMbIn JUaMeTP HEeYKPENIeHHOoro
oaovHo4YHoro oTeepcTus (onpegensetca cornacHo NOCT P 59115.8), konbLeBble U cnupansHblie pebpa xecT-
KOCTW Unn apyrne ykpenneHus. MNpogonbHele nubo cnupansHele pebpa xecTkocTh ¢ yrnom go 30° k obpazy-
OLLEN HEe pacCMaTpMBaKOTCA Kak YKpenneHWe oT OeACTBUSA HApYXXHOTo AaBNeHUs.

PaccmaTtpuBaetcs rmajkas uMnuHgpudeckass obonodka Ha pacHeTHoln anvHe L. Ona umnMHapudeckon
060NOYKY, 3aKPLITON (hraHUEBbIMU COEAMHEHUAMMW UMMM NITOCKUMKU OHULLLAMU, 3a PpACYETHYHO ANUHY NPUHUMa-
0T ANUHY 0BonoYkn Mexay dnaHuaMi UM Mexxay nroCKUMM AHULLEaMM.

B cnyyae ecnu uunuHgpudeckasa obonoyvka ¢ TOPLOB 3aKpbiTa NPUBAPHBLIMU BINMYKNLIMK OHALLAMMK, 33
PaCYHeTHYI OMMHY NPUHUMAIOT ANUHY LMAMHOPWYECKON 000MOYKKM, YBEMUYEHHYID Ha AnWHY oTOOpTOBaHHOIO
LUMNUHOPUYECKOTO yYacTka U Ha H,,/3 kaxgoro aHuwa.
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Pac4eTHble CbOpMyJ'IbI NMpUMeHKMbl NMPW BbIMONTHEHWUA yCJ'IOBVIﬁZ
s§—-C

D
0,002 < <0,1, Tmss, a<2%, (9.1)

m
Da max — Da min

roe a= QOOD— — oBanbHocTh, Dy v Dy min

— HanbonbLUWA M HAVMEHBbLLUA HapyXHble Ona-
amax T Da min

MeTpbl, MM. [luameTpbl cnegyet BbLIOMpaTs B O4HOM MONEPEeYHOM CeYeHUW uunuHapudeckoin obonodkm. Cym-
MapHY npubasky K TOMWKUHE cTeHkn obonoykn onpegenstoT no FOCT P 59115.8.
KpuTuyeckyio AnvHy onpedensoT no dopmyne

D

L =200 i 9.2
kr mMis_¢ ( )
KpuTuueckoe HanpsxeHue onpeaensiot no opMynam:
-npulzl,,
2
§—¢C
oy =11 ET{ ] ; (9.3)
‘Dm
D
-npn =< L <Ly,
3
15
D RY
6y =13 E' _m{&J . (9.4)
L \'D,
KpuTuyeckoe aaBneHue onpeaensioT no gopmyne
s—¢
Pkr = zﬁkr( D ] (9.5)
m

ﬂ,onyCKaemoe HapyxXHOe OaBlieHne onpeaendarT Kak
[pa] = 015E.apkr= (96)

g A .
roe £ =min 0.7;m — MonpaBoYHbIN KOAPDULIMEHT;

= B0z
Okr

YCTOMYMBOCTL UnMnuHApvyeckon o6onoukn obecreyeHa, ecnu BbiNMOMHEHO ycrosue p, < [p,].

9.2.2 UunuHgpuyeckana obonovka nog geicTBUEM OCEBOM CUTbI

®opMynbl NpUMEeHUMbl AN pacHeTa rnagkux LunuHgpudeckux obonodek 6e3 npogonbHbix pebep
KECTKOCTM.

CnupanbHbie pebpa xecTkocTh nog yrnom 6onee 60° k obpasyollen He paccMaTpUBaLOT Kak yKkpenne-
HUEe OT OeNCTBUSA OCEBOW CUIMbI.

®opMyrnbl NPUMEHUMEI NPU BbINOMTHEHUW YCNOBUSA

0,002 < 3=

<0,2. (9.7)
m

Pac4yeTHoe oceBoe HanpaxXeHne cXxXatnua onpenendarT no cbopMyne
F

- nDy(s-c)

(9.8)

[na onpeneneHns aHa4eHUs O0NyCKaeMoro HanpsxeHua cnegyert onpeendTtk ABa 3Ha4YeHUA KpUTu4de-
CKOro HanpsiXeHus:

- HanpsXeHwe nepeoro poga — U3 ycnoeua oben notepu yCTOﬂLiMBOCTM UMNMHOPUYeCKOro KOMMnoHeH-
Ta Kak ANUHHOIO CTepXHA;

- HanpaxeHwe BTOPOro poga — M3 YyCnoBuA MECTHOW MoTepu yCTOH'-IVIBOCTI/I LMITMHOPUYECKON TOHKO-
CTeHHOM 0D0NoYKN.
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KpuTudyeckoe HanpspkeHWe nepBoro pofa onpegensioT no dopmyne

o B
I3 m
G =12E" | —1 , 9.9
kr [ L ] (9.9)
roe n = 1,0, ecnn 06a KoHua UMNUHAPUYECKON 060MN0YKK LAPHUPHO ONepTh;

n = 0,5, ecrnin o6a koHLa 0BOMOYKM XKECTKO 3adenaHbl;

n = 0,7, ecrn oau1H KoHel 060MoYKK WAaPHWPHO OMNEPT, a APYro KeCTKO 3a4enaHx;

n = 2,0, ecn oauH KoHell 060MoYKK CBOBOMAEH, a APYron XeCTKO 3adenaH.

KpuTudeckoe HanpshxeHue BTOPOro poa onpenensioT no gopmMyne
S—C
Ora = 12E7 5 (9.10)

m

,D,OI'IyCKEEMOE OCeBOe HanpsaxeHue CXXatld onpeaendrT no cboplwyne
[o.] = min{[oly; [0}, (9.11)
rae [o¢ly = 0,5810;

[0l = 098,042,
nornpaeBoYvHble KO PUUMEHTLI:

=
% R
€4 —minJlO,T;—1}, k= p0,2;
T+ 44 Skr1
;
R
—minio25 2 | 5 _ P02
&2 2
1+?L2 kaz

YCTONUMBOCTb LMNMHAPUHECKOR 060noukn obecneyeHa, ecrnu BeINONHEHo ycrosue o, < [o].

9.2.3 Beinyknoe gHULWe nop geicTBUEM HapyXXHOro AaBrneHus

PacuyeTHble hopmynbl NpegHasHavyeHbl ANA pacyeTa BbiNyKbiX OHULL Nonychepuyeckon M annunTm-
4Yeckon hopMbl, HAXOAAWMXCA No AeUCTBUEM [1aBMNeHus, paBHOMEPHO pacnpefeneHHoro no HapyKHoM no-
BEPXHOCTH.

DonyckaeTca npumeHeHue dopMyn Ans BbINyKMbiX AHWLW cdepudeckon dopmel. B cdepuyeckmnx
(TapenbyaTtkbiX) OHWLLAX NOBEPXHOCTL UMEET POpMY cermeHTa cdepsbl.

PacyeTHble hopMyrbl NPUMEHUMbI MPU BbIMOMHEHWUW YCIOBUIA

. H
0,002<2"C<01, Zm 502 (9.12)
m Dm
KpuTuyeckoe HanpspkeHue onpenensior no opmyre
T 2Hm S—C
o = 12ET |2 22 ] 9.13
KpuTudeckoe gasrneHvwe onpenensioT no gopmMyne
2H s—cC
= doy, | Zm | S=€ | 9.14
Prr kr[ D, ][ D, ] ( )

,D,onycxaelvloe Hapy»XHoe daBrieHune onpenerndarT no q)opnnyne
[pa] = 015E_ppkr= (915)

. A )
roe § =min 0,15;m — MOMNPaBOYHbIN KOIPMULNEHT;

-
\ = Rpo2
Okr

YCTon4MBOCTD BhINYKMOro AHMLWA obecneyeHa, ecny BeiNnonHeHo ycnosme p, < [p,].
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9.2.4 KoHn4yecknit nepexon noA AeCTBUEM HAPYKHOMo AaBreHus
PacuyeTHble hopMynbl NPUMEHUMb! ANA pacyeTa Ha Hapy)XHoe AaBrieHue rmagknx KOHMYECKMX nepexo-
[OB C YrMOM KOHYCHOCTW ¢, YAOBMETBOPSALIUX YCIOBUAM:
s-c s-¢C
<0,1, 0,002 <

0m m

0,002 < <01, 10° < o < 60°, (9.16)

rae DOm n Dm — CpedHkne OnaMeTpbl MeHbLlero u BonbLero OCHOBaHMIA KOHUYECKOro nepexona, cooTBeT-
CTBEHHO.

Mpu o < 10° KOHUYECKWIA Nepexod AOMNYCKaeTCA paccMaTpMBaTh Kak LUIMHAPMYEcKy 060mnoyky, anuHa
KOTOPOI paBHa BbICOTE KOHYCA, a CpefHWii AuameTp paBeH AuameTpy 6Gonbliero 0CHoBaHWA. TOMNWUWHY CTEHKK
LUUMMHOPUYECKON 0BONOYKMA NPUHUMAIOT PABHOWM TOMLWUHE CTEHKWU KOHWYECKOro nepexoaa.

KpuTndeckoe HanpsbkeHue onpedensioT no dopmyne

g \3/2
4 =0,5C, ET sina,/cosa[so_c] . (9.17)

m

5
me Cy = a (1—X)k73;
k=1

D
x=ﬂ, 0<x<0,8;
m

a, =1,098; a, =-0,823; a5 = 16,250; a, = 6,936; a5 = —6,603.
Ha rpaHnuax pacyetHoro uxtepsana Cy = 17 u CO,8 = 38.
Honyckaetca onpegensite C, B 3aBMCMMOCTU OT 3Ha4eHWs X MO rpaduky Ha pucyHke 9.1.

Cx
40 -

35

30 -

25

20 ‘ : [ :
|

15

0 0.1 0,2 03 04 0,5 0,6 0,7 08 x

PucyHok 9.1 — lpachuk ans onpeaenenns C,

KpuTudyeckoe gaBsneHve onpegensoTt no dopMyne

S—C
Prr = 26, cosa. (9.18)
Dm
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,D,OI'IyCKHE.'MOQ Hapy»XHoe daBreHune onpenerndarT no cboprvlyne

[pa] = 015E.ppkr= (919)
. & )
roe & =min 0,7;m — MONpaBoYHbIA KO3MMPULIMEHT;
\ = Rpoz
Okr

YCTOM4MBOCTL KOHMYECKOTo nepexoaa obecrnedeHa, ecnu BLINONHEHO ycnosue p, < [p,].

9.2.5 KoHu4YecKkui nepexoa nog oevcTBUEM OCEeBOW CUIMbI

PacuyeTHble dopmyrnbl NPUMEHUMBI AN pacyeTa rmagkux KOHWYeCKUX NepexofoB, HaxodsLwmxXcsa nog
OEeACTBMEM OCEBOI CUMbI, YAOBMNETBOPSLNX ycrnoBuam (9.16).

Mpu o < 10° KOHWYECKWIA Nepexo AONYCKaeTCA paccMaTpyBaTh Kak LUNMHAPUYECKyo obonodky, AnuHa
KOTOpOW paBHa BbICOTE KOHYCa, a CpeaHUA AnaMeTp paBeH AMaMeTpy Bonbluero 0CHOBaHUA. TOMWMHY CTEHKW
LUMNUHAPUYECKON 060NOYKM NPUHMMAKDT PaBHOW TOMWMHE CTEHKWM KOHUYECKOro nepexoaa.

PacyeTHOe oceBOe HanpsXeHWe cxXaTua onpegensoT no cboplvlyne
F

%c = nDgm (s - c)cosa” (9:20)

Kputuueckoe HanpshxkeHue onpeaensior no dopmyne
G r—1,2ET(S_C]cosa. (9.21)

0m

[lonyckaemoe HanpsxeHne cxaTtua onpeaensoT no opmyne
[6c] = 0,580, (9.22)
rae § = min{O,ZS;%} — MNonpaBoYHbIA KO3 PULINEHT;
" RpClZ
Okr

YCTONYMBOCTL KOHMYECKOTO nepexoga obecneveHa, ecnu BbINOMHEHO ycnoeune G, < [C)'C].
9.2.6 KoHny4eckun nepexog npu COBMeCTHOM OeACTBUM HapyXHOro gagneHuAa n OCEBOMW CUINbI
YCTONYMBOCTL KOHMYECKOTO nepexona obecrnedveHa, ecrnu BbIMOMTHEHO ycnoeune

<1,0, 9.23
BT Tl e
roe JonyckaemMoe HapyKHOoe AaBneHue U JonyckaeMoe HarnpsbkeHue cxaTtus onpegensior no 9.2.4 n 9.2.5,
COOTBETCTBEHHO.

9.2.7 UnnuHgpuyeckana obono4yka Nnpu COBMECTHOM OEWCTBMM HapPY)XHOTO AaBNeHWA U OCEBOW
cunsbl

PacuyeTt npoBodaT ANs rMagkux LMnMHapudeckux obonodyek 6es KonbLeBblX, CNMpanbHbIX AW Npoaob-
Hbix pebep XecTKkocTy UNu Apyrux BUOOB YKPenneHus (ropbl 1 Op.), HAXOAALWMXCHA No4 4EeACTBUEM OCEBON
CXXUMaKLLEN CUMNbI U BCECTOPOHHETO unu 6OKOBOro HapyHoro naeneHus. lNpu 6okoBOM AaBNeHUM OTCYTCTBY-
€T oceBasi Harpyska Ha Topuax 060Mnou4ku.

LnnmHgpudeckyto 060NoYKy paccmaTpyBaloT Ha pacyeTHOM ANMHe cornacHo TpebosaHusam 9.2.1, npu
BbINOMHEHUK ycnoBui chopmyrbl (9.1).

YCTOAYMBOCTE LMIMHApUYeckoin 0bonoykm obecnedeHa, ecrnv BbIMOMHEHO YCOBME

[e}
c <1,0, (9.24)

[o¢ [pa] B

rae AoMyckaemoe HapyXHoe aBrneHue 1 JonycKkaeMoe HanpsbkeHue cxartus onpenenstorcd no 9.2.1mn 9.2.2,
COOTBETCTBEHHO.
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9.3 PacyeT YNCNEeHHbIMM MeTog4aMu

9.3.1 MNpw npoBeneHWM pacHeTa KOMMOHEHTOB MPOXOOKM Ha YCTOWYMBOCTbL [OMYyCKaeTcs OnpefensaTb
KpUTMYECKNE 3HaYeHUA Harpy3Kn YMcneHHbIMU MeToaamu (HanpuMep, MK3) B cOOTBETCTBMM CO CneayoLmumMm
NONoOXEeHNAMMN:

- TONWWHBI CTEHOK KOMMOHEHTa NPOXOAKK NpW pacyeTe cnegyeT NpvHMMaTe paBHbIMK (S — C);

- HOC B kOMNOHEHTE MPOXO4KM OOIMPKHO ObiTh onpedeneHo Npy JeNCTBUM BCEX PaCYETHbIX HAarpy3ok;

- peLeHnemM NUHenHon 3agaqmn yctondneoctm (buckling) yncneHHsiM MeTogoM OOMKHO BbITh onpegene-
HO KpUTWYECKOE 3Ha4eHUe Harpysku F;,, Bbi3biBalOLWLEe NOTEPH YCTOMYVBOCTH.

9.3.2 YcTONYMBOCTHL KOMMOHEHTAa NpoXoaku obecrneyeHa, ecriv BbIMOMHEHO YCITOBUE

F
F<-X (9.25)
Nyr
roe F — pac4eTtHas Harpyaka, H;
Fkr — KpUTUYecKas Harpyska, H;

2 -
Fjg = T KoappMLMEHT 3anaca YyCTONYNBOCTY;

& — nonpaBOYHbIN KOI(MDULMEHT, ONpedensemMbli Ha OCHOBE COOTBETCTBUSI PacCHUTbIBAEMON
KOHCTPYKUWM TUMOBBLIM Cry4asM, paccMoTpeHHbIM B 9.2.1—9.2.6 cornacHo MNOSACHEHUAM K
thopmynam (9.6), (9.11). [ina onpeaenexna n,, NpUHUMAETCA HAaUMEHbLLEE 3HaqeHne &.

10 PacuyeT Ha UMKNNYECKYI NPOYHOCTb

10.1 PacyeT Ha UMKNUYECKY NMPOYHOCTbL KOMMOHEHTOB MPOXOAKWM 3aKMO4aeTCH B OnpeferneHnun gony-
CKaeMbIX Yucern LMKIMOB HarpyXeHusa no 3afaHHelM aMmnnuTygamM HanpskKeHuin Unu gonyckaemMelX aMmnnuTyg
HanpsKeHUn ANs 3agaHHbIX YUCEeN UMKNOB U NPOBEPKE YCNOBUA LMKINYECKON MPOYHOCTH.

10.2 OnpegeneHve OOMYCKAeMOro Yvcna UMKIOoB MO 3a4aHHbIM aMnnuTyaam HanpskKeHUd unu gony-
cKaeMbIX aMNNuTyd HanpsKeHWA ANs 3a4aHHOro Y1ucna LUMKNoB NpoBogvTeA:

- MO pacyeTHbIM KPUBbLIM YCTanocTu, XapakTepuayloLwmm B npegenax ux npyuMeHeHns1 3aBUCUMOCTb MeX-
4y AonyckaembiMy aMnnUTygamMu YCIOBHbLIX YNPYIUX HAMNpskeHW U JonycKkaeMbiMKU YUCaMu LUKNOB;

- N0 ypaBHEHWAM, CBA3bIBAKOWMM JOMNycKaeMble aMnnuTyabl YCNOBHbLIX YNPYrMX HanpshkeHun u gony-
cKaeMble Yucna LUUKIoB, NPy YTOMHEHHOM pac4yeTe.

10.3 AMnnuTyga akcnnyaTauMOHHOMO HamnpsKeHWs He OOIHKHa NpeBblllaTh OOMyCcKaeMyl aMmnnuTyay
HanpsbkeHus [G_g], nonyyaemyio Ans 3apaaHHoro yucna uuknos N. B cnyyae ecnu 3agaHa amnnutyna Ha-
NPsXEHWs, TO IKCMNyaTauMoHHOe YUCno UKMKNOB N He AOMKHO NpeBbllwaTe fJonyckaemoe Ynucno uuknos [Nyl

B cnydae ecnv npouecc HarpyxeHus COCTOUT U3 pafa UMKIOB, XapakTepusyemMblX amnnnTygaMmu Ha-
NPSAKEHU (G, £); U COOTBETCTBYIOWUMU YUCTIAMMW LIMKNOB N, TO JOMKHO BBINOMHATLCS YCIIOBUE NPOYHOCTU MO
HaKONMEeHHOMY yCTanocTHOMY nospexaeHuto cornacHo 10.14.

10.4 PacueTHble kpuBbie yctanoctu npueedersl B FTOCT P 59115.5.

10.5 OnpeneneHve OonyckaeMon amnnuTyabl YCIOBHOTO YNPYroro Hanps»KeHUs no pacyeTHbIM KPUBbLIM
ycTanoctu, npyveedeHHeiM B FTOCT P 59115.5, ana sagaHHoOW TeMnepaTtypbl HKe MakcMMansHoW TeMnepa-
Typbl NPUMEHEHWS COOTBETCTBYHOLLEN pacHeTHON KPUBOK, [ONYCKaeTcsa BbINONHATL NYTEM YMHOXEHUSA 3Have-
HUS [0 ] MO pacYeTHBIM KPUBBLIM Ha OTHOLUEHWE 3HAYEHWsA MOAYMS YNpyrocTu Matepuana npu 3agaHHon Tem-
nepaType K 3Ha4eHuo Npu MakcumMmanbHOW TemnepaType NpUMeHeHNs COOTBETCTBYIOLLEN pacHeTHOW KpUBON.

10.6 Jonyckaemylo aMnnuMTyay YCNOBHOMO YNPYroro HanpsXeHusa unv Jonyckaemoe Y1Mcno LUKMKNOoB npu
[Ngl = 1012 ans npoxopok pekoMeHgyeTcs onpefensTh C y4eTOM MakCUMAarbHOrO BIUSHUA acCUMMETPUN LINK-
na no cdopmynam:

T._piu
Ele; . Ro-R:

(4ny [No])m (4ny [No])me -1 (10.1)
o) -—ELL__ FeoRn | |
aF 1~

o (40N ])" o ((4[No )" -1)]
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rae ng, Ny — KOIMMOULMEHTbI 3anaca NPOYHOCTU MO HAMPSXKEHUAM U HYUCTY LMKIOB;
m, my, — napameTpbl, onpegensemMsie no Tabnuue 10.1;
T MWHMManbHasa Temnepatypa uukna, °C;

min ~
RCT — XapakTepucTuka npodHoctu, Mla, npuHnmaemas paBHOM
RI=RL (1= 14+=10722"); (10.2)
eg—— XapakTepucTMKa NMacTUYHOCTH, 3aBUCALLASA OT 3HAYEHUS ZCT, onpegensiemas no dpopmynam:
# T
r 100 (¢ )max —Rpo2
e: =115lg = npu (68) .. > Rl .; (10.3)
‘ 100- 27 267 R poE
T 100 . T
ec - 1115|gm l'IpVI (GF)max < Rpolz (104)

(o}

3 nByx 3HaueHnin [Ny] nnu [, -], onpedenexHbix no gopmynam (10.1), BeiGupaioT HaumeHsbLLee.

[Mpwn ncnonb30BaHUK B pacyeTe MUHMMAarbHbIX 3Ha4YeHU MeXaHU4YeCKUX XapakTepuCTUK UMM 3HAYeHUH,
npueegeHHbIx B FOCT P 59115.3, npu ZT < 50 % cnegyet npuxvmats Z[ = ZT. Mpu ZT > 50 % cnepyet npu-
HUMaTb ZCT= 50 %.

B cnyuyae ecnu xapakTepucTuKa nNnacTUYHOCTU ecT onpefensieTcs No 3HaueHuo Z', nony4yeHHoMy npw
WCMbITAHUWU HA CTATUYECKOE PACTSXEHWE, TO UCMOMb3YHT POpMYybI:

¥

.
(OF Jmax — Rpo,2
27
e =0,005Z7 npu (6F)max < Rho 2- (10.6)

T T * :
e, =0,005Z" - 1PY (6B max > Rio.2: (10.5)

Xapaktepuctuku E7, ZT, Rz;j NPUHUMAKT PABHbIMU UX HAMMEHbLUMM 3Ha4YeHUAM B MHTepBane pabo4umx
TeMnepaTtyp C y4eTOM 3KCnnyaTaunoHHblix dakTopoB. KoadduumeHT 3anaca npoYHOCTM NO HanpskKeHWam
.= 2, M0 Yncny UMKNoB ny = 10.

10.7 OcTaTto4HOE HanpskeHne y4MTbiBaloT B TOM ClyYae, eCNi OHO SABMSIETCS pacTArMBalowym 1 B pac-
cMaTprvBaeMomn 30He KOMMOHeHTa NPOXCoAKK aMmnnuTyda MecTHOrO YCIOBHOIO YrpYyroro HanpsiXeHus oT mexa-
HUYECKUX U TENMOBbLIX HArPy30K HU MPY OQHOM M3 TUMOB LUKNOB HarpyXeHwWs He npeebillaeT npegena Teky-
yecTtun npu Temnepatype 293 K (20 °C). [JonyckaeTcs NpUMHMMaThL OCTaTo4HOEe HanpsXeHne paBHbIM Npeaeny
TekyyecTu npu Temnepatype 293 K (20 °C).

Tadnuua 10.1 — 3Ha4eHna nokasaTtenen CTeNeHU M 1 m, 1 npegena BoIHOCNMBOCTH RL

O60o3HaveHe RT =700 MMMa 700 MMa < R < 1200 MMa
R, (Mpy CUMMETPUYHOM LinKrTE) 0.4RI (0,54 -2-104RIYRT
m 0,5 0,36 + 2 - 10_41"_\’;;]

Mg

.
0,1321g R—¢(1+1,4‘10*227)
R4

10.8 Jonyckaemyto amMnnnTyay Hanps>keHWn 4nA CBapHOro COEANHEHUR [0 g], 3@ UCKNOYeHMeM ceap-
HOro COeQUHEHWUN C HEMOMHBIM NPOMMaBneHueM, onpegenaT no dopmyne

[GaF]S = (ps[GaF]! (1 07)

rae [6,e] — amnnuTyga JonyckaeMbiX YCMOBHbLIX YNPYTMX HanpsikeHul, onpefensieMasl no pacyeTHOW Kpu-
BOW yCTanocTy UNK1 COOTBETCTBYIOLWEN chopMyne AN OCHOBHOTO Matepuana npu 3agaHHoOM Yuc-
ne UMKNoB;
(g — IMNUPUYECKN OnpefernsieMbln KO3 MULMEHT, 3aBUCALMA OT BWOA CBapKM CBapuBaeMbix
mMatepuanos 1 TepmoobpaboTku nocne ceapku ¢ < 1.
Mpu OTCYTCTBMMN 3KCMEPUMEHTANbHbLIX AAHHBIX O 3HAYEHUN @, MOTYT ObiTb WMCMONb30BaHbLI [aHHLIE
Tabnuubl 10.2.
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Tabnuua 10.2 — 3HayeHnsa KO3 PULMEHTE CHKEHNA UMKNUYECKOW NPOYHOCTK 451 CBAPHOIMo COeaMHEHNS

(J;)s And CBapHOro coeuMHeHnsa
OcHoBHOW maTepuan (cTanb)
nocre oTnycka 6e3 oTnycka
YrnepogucTas, KpeMmHemapraHLUoBUCTas, NermpoBaHHas, RT <380 MMa 0,75 0,75
NermposaHHas, 380 MMa < RT < 520 MMa 0,70 0,65
JlermpoBaHHas, 520 MlMa < R}; <700 MMMa 0,60 0,50
AycTeHUTHas 0,70 0,60

10.9 [ins pe3bb0BbIX y4aCTKOB WNuUnek, BonToB 13 cTanen NeprnTHOrO Knacca UCnonb3yT pacyeTHble
KpuBbIE YCTanocTu, Nony4YeHHole ¢ y4eTom KoadpduumneHTos 3anaca n, = 1,5 u ny = 3.

10.10 YTOYHEHHBIA pacuyeT pe3bbOBLIX y4acTKOB Lnunek, 6onToe npoBogsaT no dopmyne (10.1).
MNpu aToM KO3hULMEHTEI 3anaca NPUHUMAKNT paBHbIMU N, = 1,5 1 ny = 3. Tpu ncnonb3oBaHuK koahduun-
€HTOB KoHUeHTpauun K- ko3 duULMeHTl 3anaca NpuHUMaoT pasHeiMu n_ = 1,5 u ny = 5.

10.11 B Tex cny4asnx, Korga HU3KOYacTOTHOE LUMKIMYECKoe HarpyxeHue, CBA3aHHble C NMYCKOM, OCTaHOB-
KO, N3MEHEHMEeM MOLLHOCTK, cpabaTbiBaHMEM aBapuHOM 3alWTbl UKW APYTMMU PeXnMamMun, CONpoBOXaa-
IOTCS HaNOKeHWEeM BbICOKOYaCTOTHOMO Harpy»keHusi: Bubpauun, nynbcauny TemMnepaTyp npu nepeMeLlmBaHun
NMOTOKOB TEMNSIOHOCUTENS C pa3NUYHOW TeMnepaTypoi, pacyeT Ha LUMKIUYEeCcKY NPOYHOCTE NPOBOAAT C YyHYETOM
BbICOKOYACTOTHOIO Harpy>XeHus.

10.12 NcxogHble gaHHbIe 0 BLICOKOYACTOTHOM HarpyXeHuu KOMMOHeHTa NPOXOoAKW nony4aroT npu aHa-
nu3e pe3ynsTaTtoB U3MEpPeHU Ha NOCTMNPEKTHON CTadumn UNnn NX pacyHeToMm.

10.13 B pacyeTte gonyckaemoro Yucna LUWKMOB NPy BbICOKOYACTOTHOM HarpyXeHUn MCrnonb3yoT TOMNbKO
KpWBbIE YCTanocTu, nony4eHHsle no opmyne (10.1).

10.14 YcnoBue NpoYHOCTH NPU HANUYUKW PasnUYHbIX LUKITUYEeCKUX Harpy3oK NpoBepsioT nNo dopMyne

k N.

D == =ay <[ay], (10.8)
im[No |,
rae  N; — 41Cno UVIKMOB /-T0 TUMa 3a Bpemsi 3KCnnyatauum;
k — obLlee 4y1ucno TUNOB LUWKMOB;
[Npl; — monyckaemoe 4Mcro UMKIIOB i-ro Tuna ¢ amninTyaon (6 ,e);,
ap — HaKoMneHHoe ycTarnocTHoe NoBpexaeHue, npefensHoe 3Ha4YeHne KoToporo [a,] = 1.
B obwem cnyyae:
ay=aqta,tazsayl (10.9)

rae a; — MOBPEeXAEHNe OT SKCMMyaTaLWOHHLIX LMKMNOB HarpyXeHus, BKIHYas MCMbITaHMA, Ha KOTOpble He
HamnoXeHbl LMKIbl BEICOKOYACTOTHOMO HarpyXeHus;
d, — NOBPEXAEHME OT LUMKNOB BbICOKOYACTOTHOMO HAarpyXeHusi Npu NOCTOAHHbIX 3KCMITyaTallOHHbIX Ha-
NPSHKEHUAX (CTaLUOHaPHBLIE PEXKUMbI);
a3 — CyMMa NOBPEXEHUIA OT BbICOKOUACTOTHbIX HAMPSIKEHMIA B TEHEHNE LIMKIOB NepemMeHHbIX Hanpsxe-
HWI NPU NepPexOHEIX AKCMMyaTaUNOHHBIX PeXnMax as U Npu NPOXOXAEHUN PE3OHAHCHbIX YacToT B
TeX e UMKnax a, .
MospexaeHue a, AOMYCKaeTCA NPUHUMATL PABHBLIM HYIIO, €CAIM AN BbICOKOYACTOTHOTO HAarpyXeHus ¢
amnnnTyaow (G,) U YACIOM LMKNoB N BINOMHAKTCS YCNOBUS:

107 < N <1012 %50,5, (10.10)
OaF

raoe [o,F] — Aonyckaemas amnnutyaa npuv yucne uuknos N, Mla.

HakonneHHble noepexaeHus a, n a, onpegenaT no dopmyne (10.8). 3HayeHns amnuTyg U YacToTt
npu onpeaeneHuy NoOBPeXAEHU a, U a, NPUHUMAaLoT B cooTeeTcTBum ¢ 13.1.

10.15 CoyeTaHre OCHOBHOTO LIMKITNYECKOTO HarpyKeHus ¢ aMniuTyaon (O ,4g) U 4acToTon fy U HanoxeH-
HOTO C aMNIMTYOoW (O ) U 4acTOTON f BbI3bIBAET CHKEHWE AOMYCKaeMOro Yucra LMKIIOB OCHOBHOMO HU3KoYa-
CTOTHOTO HarpyxeHus oT [Ny] Ao [N], onpedensiemoro no copmyne
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[N] = [Np] / e, (10.11)
rpe 28 — KOQCbeVI]J,VIEHT CHVXKEHWA O0NTOBEYHOCTHW NPU HAaNoXeHW BbICOKOYAaCTOTHbLIX UMKIOB, NCnonb3ye-
MbIX NMPWU onpedeneHn noBpexaeHus 83.
[na ocHOBHOrO UKMKIa Harpy»XeHus i-ro Tuna noBpexgeHue ag onpegensT no dopmMyne
(a3); = @N;/ [No]. (10.12)

KosthduULUMEeHT 22 He3aBMCMMO OT CTEMNEeHW KOHLEeHTpaLMWM HanpsKeHWid, OCTaTOYHbIX HarnpsKeHun,
acMMMETPUN LKMKNA, 3HAaYEeHUs HOMUHANbHbLIX HanNpsXeHWn U TeMnepaTypbl oNpeaensoT No HoOMorpammMam,
npueeneHHeIM Ha pucyHkax 10.1 n 10.2, unwn onpegensoT no opmyne

{o:)

n
aez(i] (o) (10.13)
fo

rae fy = 1/(ty + t,) — 4acToTa OCHOBHOrO LKA NepeMeHHbIX HanpsXeHni, onpeaensaemas 6e3 yyeta nepuo-
[a BPEMEHU, B TEYEHNE KOTOPOro NPOMCXOOUT HamNOXeHWe OOMNOMHUTENbHBIX Hanpsxe-
HWI Ha NocTosiHHEIE (pucyHok 10.3);
(6,) — amnnuTyaa NpuBEeAEHHbIX HanpsXeHUn OCHOBHOTO UMKna 6e3 y4eta KoHUeHTpauum Ha-
NPSKEHWI;
N — KoathdULMEHT, 3aBUCSLLKUIA OT MaTepuana, npuHruMaemslit no Tabnuue 10.3.
Mpw OTCYTCTBUK IKCMEPMMEHTANbHBLIX OAHHbLIX AN NPeABapUTENbHbIX OLEHOK 3HaYeHWUe 1) MPUHUMAIDT
paBHbLIM 2.

Tabnuua 10.3 — 3HaveHns koadduumneHTa 1

YrnepoaucTasa crane Cranb aycTeHUTHOro Knacca Crank nepnuTHoro knacca
T T
Rm < 500 MMa Rm < 550 MMa 500MMa <R} <800MTa |  RI,>800 Mna
1,3 1,54 1,8 | 1,9

10.16 MeToq pacyeta npu 4BYyX4acTOTHOM LMKITMYECKOM HarpyeHuv npuMeHnM npu BbiMOMHEHUWN BCEX
CneayoLmx YCrnoBuiA;
- OTHOLUEHME aMNNUTYAbl HANPSKEHW (G,) K aMNNUTYAe HanpsaxeHui (6,) HaxoanTca B MHTepBeane

0<{cy /(0,) =05 (10.14)

- abcontoTHoe 3HaYeHne MakCMManbHOro U MUHUMAaNbHOIO HaMpPSXeHW Npu OBYX4YacTOTHOM Harpyxe-
. 10-2T + T ” .
HUW He npeBblwaeT 3HaveHus (0,2 - 107<E' + RPO,Z) npu pac4yeTHOW TemnepaType;
- OTHOLLEHWE f/fo He npeBbllWwaeT 5-106:
- YMCIO LUMKIIOB C amMniuTyaoin (G,) B npeaenax spemenu (t; + t,) npesbiwaet 10 (pucyHok 10.3).
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10°

10

i 3
o
[S]

10° —

10° 10! 10* 10* fify

=]
o

PucyHok 10.1 — 3HadyeHus s AN CTanei NepnmMTHOro Knacca u MX cBapHbIX coeauHeHnii ¢ RT < 500 MMa
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{0a)(05)=0,25

(AN

10° 10° 10°

3

e
o

1

o

4

fify

PucyHok 10.2 — 3HaveHus s ana crane aycTeHMTHOro KIacca v MX CBapHbIX COEAWHEHUA C RL <550 MMa
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PucyHok 10.3 — ®opMa umkna npu OByX4acTOTHOM Harpy»KeHuu

11 PacueT Ha nporpeccupyrouee nusmeHeHne oopmbl U pasmepoB

11.1 PacueT Ha nporpeccupylollee nameHeHne opMbl U pasMepoB NPOBOAAT [N BCEX KOMMOHEHTOB
NpPpOXo4dKK, 3a UCKINHYeHNEM 6onToB K1 wnunek, ona KoTopbliX oCTaTO4HbliEe MBMEHEHWA d)Oprl 1M pasmepoB B
paGOTe HeJonyCTUMbl UNk orpaHWyeHbl 3ajaHHbIMU NpenenamMmu no ycrioBuam HOpMaanOV_’l JKCnnyaTauuu.

11.2 PacueT Ha nporpeccupyollee naMeHeHne opMbl U pa3mMepoB [0MNYyCcKaeTcsl He NPOBOAUTL, ECNK
MakCuManbHOe 3Ha4dYeHWe pa3dmMaxa npuBedeHHbIX HarlpFDKeHMIFI (G)R B KOMMOHEHTe NPOXOAKWN He NpeBbllUaeT
0onyckaemoro aHa4eHunaA
RT
B2 [Rlsa 2RIga (11.1)
Rm

(o)gr £ming| 2,5-

B cny4ae HeBbINOMHEHWs1 OaHHOro YCcnoBWA AOMycKaeTcsd MNpoBeAeHWe YTOYHEHHOW OLEHKW MpUCro-
cobnsemocTuy.

11.3 YTo4HeHHyo oueHKy npucnocobnsemoctu npoogaT ana HY3 n HHY3 ons Bcex pacyeTHbIX Ha-
rpy3ok cornacHo 4.18, kpome BHELWHUX AUHAMWYECKUX U BUBpaunoHHbIX. [lomkHO BbiTh BeINONHEHO Nnoboe 13
ycnosuin npucnocobnsemoctu cornacHo 11.3.1 n 11.3.2.

11.3.1 Ona ocecMMMETPUYHbIX KOMMOHEHTOB MPOXOAKM C LMKIMYECKM U3MEHALeNca TeMnepaTtypon
CTEHKW, HarpyeHHbIX JaBneHrem, npucnocodnaemMocTs obecneyeHa, eCnu BbiNOMHeHbl CriedylLne YCroBus:

- B CNy4Yae NUHENHOro pacnpegeneHus TeMnepaTypel Mo TOMNWMHE CTEHKWU KOMMNOHEHTa

1
€ ooy <
ymxnpm0<x_0,5, (11.2)

y<4(1—=x)npn 0,5 <x<1,0;
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- B criyvae napabonuyeckoro pacnpeaeneHvisi TeMnepaTtypbl No TOMNWMHE CTEHKWU KOMMOHEHTa
y<52(1-x)npn 0,615 <x<1,0,
<£4,65nmpn 0,5 <x<1,0,
¥ (11.3)
y < 3,55 B cny4yae x = 04,

y < 2,7 B cnyyae x = 0,5,

rae x = Tm — OTHOLUeHWe OGLLI,I/IX MEM6PEHHbIX Haﬂpﬂ)KEHVliﬁ K npegeny Teky4ectu npu temneparype Tz
R
p0,2
AGTL i
= — OTHOWeHWe pa3Maxa MeCTHbIX TeMNepaTypHbIX HanpsaXeHun bes yyeTa KOHUeHTpauun K
RDU,Z npegeny Teky4ecTtu npu temnepartype T

MpoMexyTouHble 3HAYEeHUA ¥ cnefyeT onpefensiTh NMMHEeMHON MHTEpPNoNaLMEn.

11.3.2 YTOYHEHHYI0 OLEHKY NpUcnocobnaemMocT YNpyronnacTMYeckMM pacHeToM crieqyeT npoBOAWTb
Mo HaKoMMneHHbLIM B KOMMOHEHTE NPOoXoakM AedopMaLnsam 1 nepeMeLLeHUsaM.

[onyckaemble 3Ha4eHUs1 HAaKOMNMNEHHOW AedopmMaL KM pacTsSXKeHUs AN cranei ayCTeHUTHOTO Knacca He
OOIMKHbI NPEeBbILLATL:

-1 % — ons cpepHei gedopmanm Mo CEYEHUI0 KOMMOHEHTa NPOXOAKK (MO TOMLWMUHE CTeHKW);

- 2 % — Ana MakcMManbHOro 3Ha4eHUs Ha NoBEePXHOCTU KOMMOHEeHTa Npoxoaku aedopmMaumm, NnuHea-
pPU30BaHHOW MO CeYEHUIO (NO TOMLWMHE CTEHKN);

-5 % — B NoBOM TOYKE KOMMOHEHTA NPOXOLKM.

[ns cBapHbIX coeAWMHEHWI cTanen aycTeHUTHOTO Knacca gonyckaemas gedopmMauunsa coctasnaet 0,5 ot
JornyckaeMon aedopmayum 0OCHOBHOIO MeTanna.

HangeHHble pac4eToM 3Ha4YeHWA NepemMeLleHnd, HAKONMNEHHbIX B KOMNOHEHTE NPOXO4KM B TEYEHUE ee
cpoka cnyX0bl C y4eTOM BCeX MOBTOPEHWI 3KCMNyaTaUuWOHHbBIX PEXUMOB, HE OOMKHbI NPEeBbILAaTL Npegenos,
YyCTaHOBMNEHHbIX B npoekTe AC.

12 PacyeT Ha BHeWWHUe AMHaMU4YecKue BO3aeUCTBUSA

12.1 Pac4yeT Ha ceicMUYeCKNe BO3AEeNUCTBUA

12.1.1 PacyeT Ha NpoYHOCTb NpU CEMCMUYECKUX BO3OENCTBUAX (CEMCMOMNPOYHOCTE) KOMMOHEHTOR NpO-
XOJ0K JOMKEH NPOBOANTLCA B COOTBETCTBUW C MOJNIOXKEHUAMU dheaepanbHbiX HOPM 1 Npaeun B obnactu uc-
Nnonb30BaHWA aTOMHOW aHeprin [2].

12.1.2 CelcMUYECKME HArPy3KM pacCMaTpuUBakoT AN BCEX YPOBHEN 3EMITETPSICEHUI, NPEAYCMOTPEHHLIX
dhenepanbHBIMU HOPMaMU 1M MpaBunamMn B obnacty UCNonb30BaHUA aTOMHOW 3HEPrUK, YCTaHABRMUBAKLLUMHU
TpeboBaHMsa K obecneYyeHno CeMCMOCTOMKOCTU aTOMHbIX CTaHUuWi [2]. McxooHbIMW AaHHBIMW ANSA pacyeTta
ABNATCS Habopbl akceneporpaMm u cnekTpos oteeta’) (MK 06oBLEeHHbIX CNEeKTPOB OTBeTa”) Ha OTMeTKax
pacnonoXeHWUs MPOXOLOK, ONMpefereHHbIX ANA TPpex B3auMHO NeprneHAWKYNSApPHbBIX HanpasreHuid — BepTu-
KarnbHOro U ABYX FOPM30HTAMNLHLIX, @ TAKKE MEeXaHUYECKUE IKCNMyaTalnoHHbIE HArpy3ku.

12.1.3 PacueTt npoeoaAT ansa AC ¢ ceiCMMUYHOCTBIO NNowaaku 5 6annoB 1 Beille. HeobxogumocTk pac-
4yeToB nNpoxofok ansg AC ¢ ceMcMMYHOCTEI0 Nnowagku 4 banna onpeaenAeTcs NPOeKTHON (KOHCTPYKTOPCKOM)
opraHuzauven.

12.1.4 CencMunyeckme Harpy3kn Ha NMpOXOLKW OOMKHbI ObiTh 3a4aHbl C Y4ETOM OOHOBPEMEHHOI0 Cenc-
MWYECKOro BO34eNCTBUSA MO TPEM MPOCTPAHCTBEHHLIM HanpaBreHusiM. YIMoBble COCTaBNALWNME CecMuYe-
CKOro BO34eWCTBUA OONYCKAeTCsl He YYUTLIBATb.

12.1.5 [onyckaemble nepemMelleHns (nporub, caBur, CMeLLeHne), A0MYyCKaeMble CKOPOCTU W YCKOPEHUS
OT CEMCMUYECKUX BO3AENCTBUA (B CNyyae OrpaHUYeHuin, ycTaHoBMNeHHbIX npoekTom AC) cnegyeT onpeensTb
C y4eTOM YCMOBWI 3KCNNyaTauun Ana 4aHHOTO KOMMOHEeHTa Npoxodku (Belbop 3a30poB, HEOOMYCTUMbIE CO-
yoapeHus, HedonycTUMble NepeKockl, pasynnoTHEHWE FrePMETUYHBIX CTHIKOB).

12.1.6 OuHaMmun4yeckyo peakuuto KOMMOHEHTa MPOXoOKW crefyeT aHanu3upoBaTh C YYHETOM CBHA3EN C
OPYTMMU KOMMOHEHTaMM, C KOTOPbIMUW OH B3aUMOLENCTBYET, M BIIUAHNA 3TUX CBA3eN Ha KonebaHus KOMMOHEeH-
Ta NPOXOOKHK.

1) Onpenenexne k naHHOMY TepMUMHY YCTAHOBMEHO B dhedepanbHbLIX HOpMax v npasunax B obnacTi cnonb3osa-
HWA aTOMHOW aHepruu [2].
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12.1.7 Tlpwu onpegeneHnn AMHAMWUYECKOW peakuMy KOMMOHEHTa NPoXo4KkK crnedyeT yy4uTbiBaTh cnegy-
olne haKTopbl: Macca KOHCTPYKLUUK, B TOM YMCiie TeNnoM3onsayuMmn, Macca Xugkoctu B Tpybax, HAC (B Tom
Yucne OT BHYTPEHHErO W HAPYXKHOTO AABMEHNS), BIUSHOLLEE HA KECTKOCTb KOHCTPYKLUUK.

12.1.8 3Ha4yeHne OTHOCUTENBLHOIO BA3KOro AeMndupoBaHns Npu OTCYTCTBUK cneymansHoro o6ocHoBa-
HWS ONs MeTannnyeckmx KOMMNOHEHTOB NPOXOAKM cnegyeT npuHUMaTth pasHbiM 2,0 %.

12.1.9 OueHKy CelCMONPOYHOCTK MPOXOLOK crnefyeT MPOBOOWTL MO [OMYCKaeMbiM HaMnpsiKeHUsM,
no AoMNycKaeMbIM NepPeMeLLEHMUSIM, MO KPUTEPUSAM LIMKITMYECKON NPOYHOCTH, YCTONYMBOCTM.

12.1.10 Hanps»keHUss B KOMMOHEHTax NPOXOOKW HEe AOMKHbI NPeBOCX0oAWUThb OOMYCKAeMbIX 3HAYEeHUH,
npueeAeHHbIX B Tabnuuax 12.1—12.4. HomuHaneHele fonyckaemble HanpsxeHus [6] u [6], AOMXKHbI ObiTh
onpegeneHsl cornacHo 5.3 n 5.4, cOOTBETCTBEHHO, NO KPATKOBPEMEHHBIM MEXaHWYECKUM XapaKTepucTMkam
MaTepuanoB, B COOTBETCTBUM C TEMNEPATYPON 3KCNNyaTaLuy COOTBETCTBYHLLErN0 KOMMNOHEHTA NPOXOAKA U C
Y4eTOM 3KCNMnyaTaunoHHbIX (PakTopoB.

3HaveHne koadpmumeHTa dpopMel K, ncnonb3yemoro B tabnuue 12.1, npuHumaioT paeHeiM 1,5 ons
nnactmH u 1,3 Ans KOMMNOHEHTOB NpoYelr reoMeTpuHeckon opmeol.

B cnydyae ecnm npuHATLIE ANA pacyeTa akceneporpaMmbl Unu cnekTpel oteeta Ana N3 n MP3 paanuua-
IOTCS TOMBKO aMnnuTydamMu He MeHee YeM B [Ba pasa, [0oMycKaeTcsl He paccMaTpuBaTbh COMETaHWE Harpysok
HY3 + M3.

Ta6nuuya 12.1 — CoderaHus Harpy3oK v AonyckaeMble HanpsKeHWs Ans KOMMOHEHTOB NMPOXOAOK, 38 UCKMIYEHUEM
fonToB., WNUNeK

Kateropua
CeiCMOCTONKOCTH Couetanue Harpy3ok (65 (og),
HY3 + MP3
HHY3 + MP3 1,4 [o] 1,4 K [o]
YA + MP3
HY3 + M3
1,2 [6] 1,2 K[o]
HHY3 + M3
HY3 + M3
I 1,5 [o] 1,5 K[o]
HHY3 + M3

Tabnuuya 12.2 — 3HadeHUs JONyCcKaeMbIX HanNpsaXeHuin ona 60NToB 1 WNUNeK

Kateropus

. . Cou4eTaHue Harpy3ok o
CEeNCMOCTONKOCTI Py (O8)mw (O)aw

HY3 + MP3
HHY3 + MP3 1,4 [o],, 2,2[a],,
YMA + MP3
HY3 + M3
HHY3 + N3
HY3 + N3
I HHY3 + N3 1,5 [o],, 2,3[ol,,
HHY3 + N3

1,2 [o],, 2,0[c],,

Tabnwnua 12.3 — 3HayeHUs JONyCKaeMbIX HANPSKEHNA CMATHS

Kateropa CodeTaHune Harpysok [onyckaemoe HanpshkeHne
CeRCMOCTOMKOCTH Py y p
HY3 + MP3
HHY3 + MP3 2,7 [o]
YA + (MP3)
HY3 + M3
2,5 o]
HHY3 + M3
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OkoHYaHue mabnuubsr 12.3

_Kareropus CoueTaHue Harpy3ok [lonyckaemoe HanpskeHue
celicMOCTORKOCTH
HY3 + M3
I 3,0 [0]
HHY3 + M3

Tatnuua 12.4 — 3HayeHUa gonyckaemblx HaNpsKeHWK cpesa

[onyckaemoe HanpsixeHue
Kateropua
CENCMOCTOMKOCTIN CoueTaHue Harpyaok ana 6onToB U WNWNeK 08 KOMNOHEHTOB, KpOME cpesa
(cpea peabbel) pe3bbbl Wwnunek n GonTtoe
HY3 + MP3
HHY3+ MP3 0,7 [G]W 0,7 [o]
| YA (MP3)
HY3 + M3
0,6 [c], 0,6 [o]
HHY3 + M3
HY3 + M3
I 0,8 [o],, 0,8 [0]
HHY3 + M3

Tabnuua 12.5 — CodeTaHua Harpy3oK 1 OoMycKaemMble HanpsbKeHWsa Ang 3aluTHbIX obonovek (Tpy6)

KaTeropusi celicMOCTOWKOCTM CoveTaHue Harpysok (o4, (55)s
HY3 + MP3
HHY3 + MP3 1.4 [0], 1.8 [o],
YA + MP3
HY3 + M3
1.2 [o], 1.6 [o],
HHY3 + M3
HY3 + M3
Il 1,5 [o], 1,95 [o],
HHY3 + M3

12.1.11 MNpw pacyeTe BONTOB U LUMWIMEK HA MPOYHOCTL MPW CENCMUYECKMX BO3OENCTBUAX YCUnue 3atara
cnegyeTt OTHOCUTb K MEXaHUYECKUM Harpyakam.

12.2 PacueT Ha BHelWHWe OUHAMU4YecKue BO3OEeNCTBUA TeXHOreHHOoro NMPONCXOXOeHUA

12.2.1 PacuyeT NpOXOA0K Ha BHeLHWEe OUMHAMWYEeCKME BO30eHCTBUS TEXHOTEHHOIO NPOUCXOXAEHWS (BO3-
OyLIHaA yoapHas BOIHa, NajeHwe NneTaTenbHoro annapara) npoBodsAT Npu COBMECTHOM OENCTBMM JKCMnya-
TauWOHHbIX M ANHAaMUYeCKnX Harpyzok. PaccmaTtpuBaloT AMHaMUYecKne Harpy3ku Ha Npoxoaky, Bo3HUKatoLwme
npwW OeWcTBUM YOapHOW BOMHLI UMK NpWY NageHun netatenbHOro annapara Ha CTPOWTErNbHbIE KOHCTPYKUWU.
O6wue nonoxeHus W MeTodbl pacdetTa NPUHUMAaKT B COOTBETCTBMKM € nonoxeHusmu 12. MNpu Boibope pac-
YETHLIX COMEeTaHWn W JonycKaeMblX HanpsKeHWn JUHaMuYeckne Harpysku paccMaTpuBatoT Kak COOTBETCTBY-
rowme MP3.

12.2.2 B cny4ae ecnu crnekTpsl OTBETA NPY AEWCTBUW YOAPHOW BOMHbLI UMW NPU NageHnn netaTtensHoro
annapara Bo BCEM [uanasoHe 4acToT HKe CMeKTpoB oTeeTa npu MP3, pacyeT Ha cooTBETCTBYOLLME BO3OEN-
CTBWSI OONYCKAEeTCA He NPoBOAMUTh.

12.2.3 Pac4eTt Ha UMKNNYECKY NMPOYHOCTb NPU BHELWWHEM OWHAMWYEeCKOM BO3AENCTBUU TEXHOTEHHOro
NPOUCXOXAEHUA OOMYCKAETCHA HE NPOBOAUTD.
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13 PacyeT Ha BUOPONPOYHOCTb TPYOHLIX NPOXOAOK

13.1 Pac4yeToM Ha BUGPONPOYHOCTE KOMNOHEHTOB TPYBHbLIX MPOXOA0K AOMKHA BbiTh NOATBEPXKOEHA LW-
KnWM4eckas NPOYHOCTb C Y4eTOM BUBPOHaNPSKEHWI B COOTBETCTBUK ¢ pazgenom 10.

13.2 Pac4yeT Ha BMOPOMNPOYHOCTL KOMMOHEHTOB TPYGHLIX NPOXOAOK He NPOBOAAT ANA TPYOHLIX MPOXo-
L0K, He noaBepraowmuxcs BuBpaUMoHHOMY HarpyKeHu o,

13.3 [lonyckaeTcsi He NPOBOAWTL pacyeTbl HAa BUBPOMNPOYHOCTE KOMMNOHEHTOB TPYBHLIX NPOXOA0K, eCru
ANS NpUCOeAMHEHHbIX TpyBONpOBOOOR NPOBeAEHa OTCTPOKa OT pe3oHaHca UMK BhIMONHeH No6Gor 13 OByX
KpUTEpUEB:

- BEMUYMHLI CpedHeKBadpaTUyHbIX 3Ha4YeHuin BubpockopocTen B, He npesbiwaT B, S [O,,], rae

3

(O] = 7,5 MM/c;
o e *
- BeNMUYMHbI MaKCUManbHbIX 3HadeHw BubBpockopocten Uy, He npesbiwalT O, < [0.,,] roe
[Baxd = 15 Mm/C.

*

Kputepuit no 9y,,, TPEOyeT KOHCEPBATUBHOIO M3MEPEHNSA CKOPOCTENR B pasnnyHbIX Toukax Tpybonpo-
BOZHOM CUCTEMBI, NPOXOASLLEN Yepe3 NPOXOAKY, AA ONpedeneHMs ToUeK C MakCUManbHON BUOPOCKOPOCTLHO.
Koraoa MecTononoxeHue sTUX TOYEK YCTAHOBIEHO, B HUX BbIMOMHAKT OKOHYAaTENbLHbLIE U3MEPEHUS MaKCUMarb-
HbIX CKOPOCTEMN.
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