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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 YTBEPXIEH W/ BBENEH B JEWCTBWE Mpukaszom ®denepanbHOro areHTCTBA MO TEXHUYECKOMY
perynupoBaHuto u metponorun ot 17 gekabps 2021 r. Ne 1810-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 cmandapmus3sayuu 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)

© OdopmneHue. ®IeBY «PCT», 2022

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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BeegeHue

HacTtosawwumin CTaHOapT B3aMMOCBA3aH C OPYrMMU CTaHAapTaMy, BXOAALWMMM B KOMNIEKC CTaHOapToB,
pernamMmeHTupyrLwmnx obocHoBaHue MPOYHOCTHU OSODyQOBaHVIFI n pr60]’IpOBO,EI,OB dTOMHbBIX 3HEepPreTU4ecKmnx
YCTaHOBOK.

v
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HAUMWOHANBbHBIA CTAHOAPT POCCUUCKON OEOEPALUMN

OBOCHOBAHMWE NMPO4YHOCTW OBOPYOOBAHWA U TPYBONMPOBOOOB
ATOMHbIX 3HEPTETUMECKUX YCTAHOBOK

MoBepoUHbLIi pacyeT Ha NPOYHOCTL

Rules for strength assessment of equipment and pipelines of nuclear power installations. Strength verification analysis

Oarta BeepeHna — 2022—03—01

1 ObnacTb NnpUMeHeHus

1.1 HacTtosiwmini ctaHgapT ycTaHaenveBaeT TpeboBaHMA K MOBEPOYHOMY pacyeTy Ha MpoYHOCTb 06opy-
AOBaHWst 1 TPyOONpOBOLOB aTOMHbIX 3HEPTrETMYECKMX YCTAHOBOK, HA KOTOPbIE PAacnpoCTpaHAeTCcs AercTBue
deaepanbHbIX HOPM W NpaBu B 0bracTu UCNONb30BaHUA aTOMHON 3Heprin [1].

1.2 HacTtoAwwun ctangapT pacnpocTpaHAeTcs Ha cnefyllme Buabl pacyeToB:

- pacuyeT Ha CTaTUYECKYH NMPOYHOCTL;

- pacyeT Ha YCTOMYMBOCT;

- pacyeT Ha LUUKITMYECKYH NPOYHOCTb;

- pacyeT Ha ONUTENbHYK LWKITMYECKYH MPOYHOCTD;

- pacyeT Ha COMpOTUBIEHWE Pa3pyLUEHUIO;

- pacuyeT Ha OMUTENBHYK CTATUYECKYH NPOYHOCTE;

- pacuyeT Ha nNporpeccupyroLlee uaMeHeHe opMbl M Pa3MEpPOB;

- pacyeT Ha BHellHWe AUHaMU4eckue BO3aencTens;

- pac4yeT Ha BUOPONPOYHOCTD.

1.3 HacTtoswmin ctaHgapT npegHazHavyeH Ans npumeHeHus npyv obocHoBaHUKM NpoYHocTu obopynoBsa-
HWMS M TPYDONPOBOAOR aTOMHbIX IHEPrETUHECKUX YCTaHOBOK.

2 HopmaTtuBHbIE CCbINKN

B HacToAwweM cTaHgapTe UCMoNb30BaHbl HOPMAaTUBHbLIE CChINMKW HA CNefyloLlmMe cTaHaapThl:

FOCT 16819 lMNMpubopbl BMbponamepuTensHoie. TepMUHBI 1 onpeaeneHus

FOCT P 8.669 lNocynapcTeeHHas cuctema obecnedeHus equMHCTBa U3MepeHnin. BubpomeTpel ¢ nbe3o-
3MNEKTPUHECKMMM, MHOYKLUMOHHBIMW 1 BUXPETOKOBbLIMW BMBponpeobpasoBatensmu. Metognka noBepku

MOCT P 59115.1 ObocHoBaHMe nNpodHOCTM 0bopynoBaHus 1 TpyBoNpoOBOAOB aTOMHbIX SHEPreTUHEeCKUX
YCTaHOBOK. TEPMWHbI M ONpedeneHus

FOCT P 59115.2 ObocHoBaHWe npoYHocTy 0bopydoBaHusa u TpybonpoBOAOR aTOMHBIX 3HEPreTUYEeCKNX
ycTaHoBoK. Moaynbe ynpyrocTu, TemnepaTtypHblid KoaddULUMEHT NMHENHOro paclumpeHus, KoadduumeHT ly-
accoHa, Moaynb caoBura

rMOCT P 59115.3 O6ocHoBaHMe npodHocTM 0bopyhoBaHns U TpyOONPOBOAOB aTOMHbIX SHEPreTUHECKUX
ycTaHoBOK. KpaTtkoBpeMeHHbIe MexaHUYeckne CBOMCTBA KOHCTPYKLMOHHBIX MaTepvanos

FOCT P 59115.4—2021 OB6ocHoBaHMe NPOYHOCTU 0BopynoBaHus 1 TpyOONpoBOAOB aTOMHEIX SHEPreTh-
YECKUX YCTaHOBOK. [INnTenbHbIE MEXaHUYeckne CBOMCTBA KOHCTPYKLMOHHBLIX MaTepuanos

FOCT P 59115.5 ObocHoBaHue nNpoYHOCTU 0BopydoBaHusA U TpybONpOBOAOR aTOMHBIX 3HEPreTUYEeCKnxX
YCTaHOBOK. PacyeTHbIe XapaKTepUCTUKM LMKITUYECKON U ANUTENBHON LUKIMYECKON NPOYHOCTU

MapaHune ochbuumnansHoe
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MOCT P 59115.6—2021 OBocHoBaHWe NnpovHOCTH 0bopynoBaHua u TpybonNpoBO4OB aTOMHbIX S3HEPTETH-
YeCKMX YCTaHOBOK. MeToabl onpefeneHns XxapakTepucTUK TPeLLMHOCTOMKOCTHM KOHCTPYKUWOHHBIX MaTepranos

MOCT P 59115.8 O6ocHoBaHUe NpoYHOCTU 0bopyaoBaHUA U TPYGONPOBOAOB aTOMHLIX 3HEPreTUYECKUX
ycTaHoBOK. PacueTt no BeIBOPY OCHOBHbLIX pa3Mepor

rOCT P 59115.10—2021 ObocHoBaHWe NpoYHOCTH 0BopyaoBaHMs U TpyDONpOBOAOB aTOMHLIX 3Hepre-
TUHECKWUX YCTaHOBOK. YTOYHEHHbIA NOBEPOYHbIA pacyeT Ha CTagvu NpoekTUpOoBaHNs

rOCT P 59115.11 O6ocHoBaHWe Npo4HOCTU 06opyaoBaHust U TPYOONPOBOLOB aTOMHbIX SHEPreTUHECKUX
ycTaHoOBOK. [oBEpOYHLIA pacyeT Ha NOCTNPOEKTHbIX CTagusix

FOCT P 59115.13 ObocHoBaHWe NpoYHOCTU 0bopyaoBaHUSA U TPYDONPOBOOOB aTOMHbIX 3HEPIrETUYECKUX
ycTaHoBoK. [MoBepoyHbIil pacyeT ans cTagWuy BEIBOAA U3 IKCNNyaTaLMK aTOMHBIX SHepPreTUYeckux yCTaHOBOK

rOCT P 59115.14—2021 ObocHoBaHWe npovyHocTH obopyaoBaHMs U TpyOONpoOBOAOB aTOMHLIX 3Hepre-
TUHECKWMX YCTaHOBOK. PacyeT Ha COMpPOTUBEHWE XPYMNKOMY paspylleHW0 Kopryca BOAO-BOASHOMO 3HEepreTu-
4YecKoro peakTopa

rOCT P 59115.15 ObocHoBaHwue npoYHOCTM 06opyaoBaHusA n Tpy6oNpoBOLOB aTOMHbLIX SHEPTETUHECKUX
yCTaHOBOK. PacuyeT Ha NpoYHOCTL TUMOBLIX Y3roB TpybonpoBogos

FOCT P 59115.16 ObocHoBaHWe npovHOCTH 0bopyaoBaHus U TpyboNpoBOAOB aTOMHbBIX 3HEPIETUYECKUX
YCTaHOBOK. PacueTt Ha NpoYHOCTb pasbeMHbIX COeqUHEHUI

FOCT P 59115.17 OBocHoBaHWe npoYHOCcTM 060pyaoBaHus n TPy6ONPOBOAOB aTOMHbLIX SHEPTETUHECKUX
yCTaHOBOK. PacyeT Ha NpoYHOCTb NepdopupoBaHHbIX NANT

MpumedyaHue — lMpW NONbIOBAHUM HACTOALLMM CTAHOAPTOM LenecooGpasHo NPOBEPUTE AERCTBUE CCbINOY-
HblX CTaHOapTOB B VIH('bOpMaLMOHHDI‘/‘I cucreme OGLLIEFO none3oBaHnAa — Ha OCbMHHaﬂbHOM canTe cbe,qepaanoro areHT-
CTBa NO TEXHUYECKOMY PETYNMPOBaHMIO U METPONOTUN B CETU VHTEPHET UNK MO EXerogHoMy MH(OPMAaLMOHHOMY yKasa-
Teno «HauuoHansHble CTaH4APTLI», KOTOPLIA ONyGNUKOBAH MO COCTOAHMIO HA 1 AHBapA TeKyLLero roga, u no BbINycKam
EKeMECAYHOro MHChOPMaLMOHHOTO ykasaTtens «HaunoHanbHble cTaHaapTbl» 3a Tekywmid rof. Ecnv 3aMeHeH CebinoYHbIv
CTaHOapT, Ha KOTOPbIM OaHa He4aTpOoBaHHAaA CCblJiKa, TO peKoMeHOYeTCA MCNoNb30BaTh OEWUCTBYHOLWYHK BEPCHUKD 3TOro
CTaHOgapTa C YYeTOM BCEX BHECEHHbLIX B JAaHHYH BEPCUKD M3MeHEHWI . ECNIM 3aMeHEeH CCLINOYHLIA CTaHgapT, Ha KOTOpbIA
AdaHa gatupoBaHHaaA CCbiNKa, TO peKOMEHOYETCA MCNONb30BATb BEPCUKO 3TOMO CTaH4apTa C yKa3aHHbIM Bbille rogom yT-
BepxaeHUs (NpuHATKA). ECnK nocne yTBepXOeHWs HACTOALLEro CTaHAapTa B CCbINOYHbLIA CTaHOapT, Ha KOTOpLIA JaHa
[AaTWPOBaHHAs CCbIfKa, BHECEHO M3MEHEHVE, 3aTparveatoLLee NonoXeHne, Ha KOTOPoe AaHa CCbiNka, TO 3TO NONoXeHue

pekoMeHOyeTCA NPUMEHATE bes yYyeTa OaHHOro U3MeHeHuA. ECnu ccbinoYHbIN CTaHOapT OTMeHeEH ©e3 3ameHkl, To nono-
XeHune, B KOTOpOM JaHa CCbiNKa Ha Hero, pekoMeHayeTca NpuMMeHATb B 4acTu, He BBTPBFMBa}OLLI,eVI 3TY CCbIMKY.

3 TepMuHbI, onpegeneHnUs, COKpalleHUa n 0603Ha4YeHUs

3.1 TepMuHbI U onpegeneHnun

B HacTosAwWweM cTaHaapTe npuMeHeHsl TepMuHel no [2], TOCT P 59115.1, a Takke crnegylolmne TepMUHBI
C COOTBETCTBYHLLUMU ONpeaeneHnsaMmu:

3.1.1 cpepHAnA TemnepaTtypa no ce4veHuio {T): TemnepaTypa CTEHKW KOMMNOHEHTa 0bopyAOBaHUS UMK
TpybonpoBoaa, paBHasi MakcUMarnbHOMY cpeaHeapud@MeTMUYECKOMY 3HAaYEHUI0 TEMMEPATYP HA Er0 HAPYXXHOW
W BHYTPEHHEN NOBEPXHOCTSX B OAHOM CEYEHUM B PACCMATPUBAEMOM PEXUME Harpy eHus.

Mpumeyvarnunn

1 [Ansa 4yacTel KOPMycoB peaKkTopoB TemnepaTypy CeveHus credyeT onpenensTb C y4eTOM BHYTPEHHEro TemnmoBbl-
AENeHns Kak cpeaHeMHTerpaneHoe 3Ha4eHWe pacnpefeneHus TEMnepaTyp no TOMNWWHE CTEHKM Kopnyca.

2 [ins wnunek u 6onToB TeMnepaTypy CeveHus crieqyeTt onpenensTh Kak cpegHenHTerpansHoe 3HavyeHue pacnpe-
AeneHus TemnepaTyp no CeYeHuto.

3.1.2 ynpyronnacTU4eckui pacueT: PacyeT no onpeneneHunio HanpsxeHHo-aeopMUpPOBaHHOMO CO-
CTOSIHUSI KOMMOHEHTa B NPeanonoxeHun ynpyronnacTMYeckoro nosedeHus Matepuana.

3.2 CokpaweHunsa n 06o3Ha4YeHunA

B HacTosiwem CTaHdapTe nNpuMeHeHbl crneaywlne CokpalleHnsa 1 obo3Ha4veHus:

A3Y — aroMHaf 3HepreTuyveckKasn ycTaHOBKa,;
I — INVHWUA NPUBEOEHNS;
MK3 — METO/ KOHEYHbIX 3MTeMEHTOB;
MP3 — MaKkcMmanbHOe pacyeTHOe 3eMNeTpsCeHuE;
HAOC — HanpsKeHHo-AeopMUPOBaAHHOE COCTOSIHUE;
2
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HHY3 — HapylweHue HopMarbHbLIX YCIOBWIA aKcnnyaTauuu;

HY3 — HOpMarbHbIe YCNOBWUS aKCNyataumu;

crn — ceyeHue npmeeneHus;

YK — YCMNOBWA UCTbITaHWUN;

n3 — MNPOEKTHOEe 3eMneTpsaceHue;

YIMNA — YCMNOBWA NPOEKTHON aBapuu;

a — HaKoMNNeHHOoe yCTanocTHOEe NOBPEXOEHWE,;

AT — OTHOCUTENbHOE yanMHeHne obpasua nocne paspbiBa Temnepatype T, %;

A, — 3afaHHoe ocTaTo4yHoe yanuHeHue, %;

c — CyMMapHas npubaBKa K TONWMWHE CTeHKW, MM;

Ly — cpegHuin gnameTp UMNUMHOPUYECKOW YacTu KOMMOHEHTa, MM;

D, — HapyXHbIK AuameTp UUNUHOPUYECKON YacTU KOMMOHEHTa, MM;

ET — Moaynb ynpyroctu npu temnepartype T, Mla;

H., — BbICOTa BbINYKIIOW YacTu AHKULA 00 CpedUHHON NOBEPXHOCTU, MM,

J. — KpUTW4Yeckoe 3HadeHune J-uHterpana, H/mm;

K, — K03(hDULMEHT UHTEHCUBHOCTM HanpsbxeHuin, MMa-m1/2;

Kie — KPUTMYECKUI KO3PDULIMEHT MHTEHCMBHOCTM HanpsikeHwit, MMa - m1/2;

Ko — cTaTnyeckas TPeWnHOCTOMKOCTb, COOTBETCTBYOWAsA BennynHe J,, Mla - M”Z;

Kor — 3hPeKkTUBHBLIN KOIDDULNEHT KOHLEHTPaLWKW YCIOBHLIX YNPYTMX HANPSKEHWN;

Ko — TEOPETUYECKUA KO3 MULMEHT KOHLUEHTPAaLUN HaNpsSKeHNNA;

L — pacyeTHasa gnuHa obonoyku, MMm;

L. — KpuTU4Yeckas AnuMHa o6onovku, MMm;

Ny o — KO3dhULUMEHT 3anaca NPoYHOCTUM MO Npeaeny TeKy4ecTu;

i1, — ko3adhpuULMEHT 3anaca NpPoYHOCTU N0 BPEMEHHOMY COMPOTUBIIEHHIO;

Ny — kKo3dhULUMEHT 3anaca MPOYHOCTM MO YUCMY UWMKIIOB MpW pacyeTax Ha UMKINYEeCKyto
NMPOYHOCTL;

M — ko3adhUUMEHT 3anaca NPOYHOCTM MO YCNOBHOMY MECTHOMY MpUBEOEeHHOMY Hanpsxe-
HWIO NpK pacyeTax Ha UUKIMHYECKYH0 MPOYHOCTD;

N — YKCIO LUUKIOB HarpyeHns KOMMOHEeHTa B aKCnnyaTauuu;

[M — Jonyckaemoe YMCMO UMKNOB HarpyXeHns KOMMOHEeHTa B aKcnnyarauuu,

Pa — HapyxHoe gasnexve, Mla;

Py — KpuTudeckoe gaeneHune, Mlla;

[P,] — [Jonyckaemoe HapyxHoe gasneHue, Mlla;

RL — MWHMMAanbHOE 3Ha4YeHne BpeMeHHOro ConpoTueneHus npu tTemnepartype T, Mla;

R,go,z — MUWHMManbHOEe 3Ha4YeHue YCNOBHOro npeaena Tekydectu npu Temnepartype T, Mla;

RL — npegen BbIHOCAMBOCTA NPY CUMMETPUYHOM LIMKIEe OCEBOr0 PacTSKEHUA—COXaTUA Npu
Temnepatype T, Mla;

Rf;” — MWHMMAanbHOE 3Ha4YeHwe npegena AnuWTenbHOW NPOYHOCTU 3a BpeMms t npu Temnepary-
pe T, Mla;

R;-e — npegen nponopuvoHansHoCcTu Npu temnepartype T, MlMa;

s — HOMUWHanbHas TOMWKWHA CTEHKA KOMNOHEHTA, MM;

t — Bpems, u;

T — Temnepartypa, °C;

(Ty — cpefHssa TeMmnepartypa no cevenuto, °C;

T, — TemnepaTtypa, NpW JOCTMKEeHUM KOTOPOA HeobX0OMMO YyYNTEIBATh XapakTepucTUKA Onu-
TENbHOW MPOYHOCTU, NNACTUHMHOCTK W nonay4vecTu, °C;

27 — OTHOCUTENbHOE Cy}KeHre NonepevHoro cedeHust obpasya nocne paspelBa Npu Temmne-
patype T, %;

— KO3 PULUNEHT NUHENHOIO TEMMNepaTypHOro pacllnpeHus, K1
€ — pedopmauums;
Qg — KO3 PULMEHT CHUXKEHUS LUKNNYECKOW NPOYHOCTU CBApPHOIO COEAUMHEHWS;
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c — Hanpsbkenue, Mla;

o) — obwwne narnbHole HanpshkeHns, MlMa;

Gpy — MecTHble u3rnbHeie HanpsxeHus, Mla;

O — obLline membpaHHble HanpskeHus, MIMa;

Gl — MecCTHble MeMbpaHHble HanpsxeHusa, MIMa;

or — obwwme TemnepaTypHble HanpsixkeHusa, MMa;

Gy — MEecCTHble TemMnepaTtypHble Hanpskenus, MlMa;

G, — HanpsikeHue camokomneHcauuu, MIMa;

Oym — HanpsikeHue KOMNeHcauum pacTskeHus unu cxatusa, MMa;

Oy — HanpsikeHue KoMmneHcauuu naruba, MMa;

Lo — HanpsbkeHue KoMmneHcauun kpyydeHus, Mla;

Shu — HanpsikeHue narnba B wnuneke (bonte), MMa;

o — cpegHee HanpshKeHWe PacTsKeHWS Mo CeveHno BonTa N LWNUNbKY, Bbi3biIBAEMOE Me-
XaHu4eckumm Harpyskamu, MlMa;

G, Ojs O — HanpshKeHue Ha rmasHbIX nnowagkax f, §, k, MlMa;

G, — amMnnuMTyga HanpsbkeHuin bea yyeta koHueHTpauuun, MlMa;

o, — HanpstkeHue cxatud, MlMa;

Cyr — KpuTu4eckoe HanpsbkeHue cxartud, MlMa;

(o) — rpynna npuBegeHHbIX HanpsxeHnn B obopygosaHum u Tpybonposogax, MlMa;

(o), — rpynna npuBefeHHbIX HanpsxeHnn B obopygosaHum 1 TpybonpoBogax, MlMa;

(G)3W — rpynna npyvBegeHHbIX HanpsikeHwn B bonTtax v wnunskax, MMa;

(O)ay — rpynna npyuBegeHHbIX HanpsbkeHun B bonTtax v wnunskax, MMa;

(), G)jj, — MNpVBEAEHHbIe HanpsKeHus Oes yveTa KoHueHTpauuu, MMa;

(0) e (G)jk

) - — MaKcuManbHoe npueefeHHoe HanpskeHne, MlMa;

(0)p — pa3max NMpUBEOEHHbIX HAMPSKeHUN B KOMMNOHEHTax obopynoBaHMa 1 TpybonpoBoaos,
MMa;

(o) — NpuBeAeHHbIe HanpsKeHus Be3 ydeTa KoHueHTpauuu, MMa;

(cra) — aMnnuUTyga NpuBeOeHHbIX HanpshkeHuin 6e3 yveta KoHueHTpaunm, MMa;

(041) — aMnnuMTyga npuBeAeHHbIX HanpsbKeHWn ¢ ydetom KoHueHTpauuu, Mla;

(o) — MEeCTHble NpuBefeHHbIe HaMNpsKeHWd, paccyMTaHHbIe C Y4eTOM YnpyronnacTU4ecKoro
rnoeefeHnsa matepuana, Mla;

(Ga,_—) — amMnnMTyga YCroBHbIX YAPYrMX NPUBELEHHbIX HANPsXKEeHW C Y4eTOM KOHLUEHTpaLUun Ha-
npskkeHnn, MlMa;

(Cp)w — aMnnWTyda MecTHOro YCITOBHOIO yNpyroro NnpuBeAeHHOro HanpsikeHns B bonTte (Wnunb-
Ke), paccyvMTaHHas ¢ y4eTOM KOHLUEHTpauun HanpsbkeHuin B pesbbe, Mla;

(GF)U, (GF)jk' — MeCTHbIE YCINOBHbIEe YNpyr1e npuBefeHHbIe HanpsKeHns, paccinTaHHbIe C Yy4eTOM KOH-

(oF) LeHTpauumn HanpsekeHuin, MMa;

(OF)max — MaKkcumarnkbHoe YCroBHOe yrnpyroe npueedeHHoe HanpsxeHue pacyeTHoro yukna, MMa;

(OF)max — MakcumanesHOe yCnoBHOe ynpyroe npveegeHHoe HanpskeHue, MMMa;

(0“,_),-1,-, (0,)j, — MECTHbIE NPUBELEHHbIE HAMNPSXKEHUs!, PACCYUTAHHbBIE C YYETOM TEOPETUYECKOro Koad-

(0, )i (GL)I duumneHTa KoHUeHTpauun HanpsbkeHuia, MMa;

(04 — rpynna npuBedeHHbIX 00WNUX MeMBpaHHbIX HANPSHXXEHWUI C YYETOM CENCMUYECKNX BO3-
nencteun, MlMa;

(0g)o — rpynna npuBefeHHbIX MeMBPaHHbLIX M 0BLLMX U3TMBHLIX HANPsXKEHUA C YyY4ETOM CeACMU-
yeckux sosgencteni, MlMa;

() mw — rpynna npvBEAEHHbIX HAMPSKEHWUA pacTsKeHWss B GonTax v WNUNbKax, Bbi3biBaeMblX
MexaHW4ecKMMK Harpyskamm u cemcMmu4eckmMmu sosgenctemsammn, Mla;

(S daw — rpynna npuBefeHHLIX HAaMpsXeHW B BonTax W WNunbKax, Bbi3abIBAEMbIX MEXaHWYeCKu-
MW Harpyskamu, TeMmnepaTypHbIMK U cercMuyecknmu sosgencteuamm, Mla;

(GS)S — HanpsXeHus CMATKUS C yY4EeTOM CeENCMUYECKUX Bo3gencTeuin, Mla;
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[o] — HOMWHanbHOe gonyckaemoe HanpsxeHue, MMa;

lo], — HOMWHanbHOe Jonyckaemoe HanpsxeHue ana bonToe v wnunek, Mla;

[c]; — HOMWHanbHOE AOMYyCKaeMoe HanpshkeHne AnA pacyeTa Ha ANUTENbHYI0 CTAaTUYECKYHo
npo4YHocTb, Mla;

(O] — HOMWHaNbHOE AOMYyCKaeMoe HanpshkeHne AnA pacyeTa Ha ANUTENbHYK CTaTMYecKyto
npo4HocTh BonToe 1 wnunek, Mla;

(o], — HOMWHanbHOe Aonyckaemoe HanpsikeHue ans 6ontos u wnunek, MMa;

[c,]) — ponyckaemoe HanpspkeHue cxartus, MMa;

o) — [JonycKaemoe HanpsekeHue cxaTvsa npy cericMmuyeckom Bosgenctaum, MMa;

T — KacaTenbHble HanpsBkeHus cpesa B komnoHeHTax, MMa;

T — HamnpsbKeHWsa KpyYyeHWsi, paBHOMEepHbIe Nno ceveHuto, MMMa;

Bosmin — HanpshkeHWe KpyyeHus B wnuneke (6onte), MMa;

Ty — HanpsxeHus cpesa pe3bbbl, MMa;

(t5)s — KacaTernbHble HanpsKeHnsa cpesa ¢ y4eToM ceicMmmyeckux sosaencteni, Mla.

4 ObwuMe NonoxeHnnA

4.1 PacyeTHble oLeHKN NPOYHOCTM, BbIMOMHAEMbIE NPU NOBEPOYHOM pacyeTe, MPOBOAATCH MO npejerb-
HbIM COCTOSIHWUAM, NPedyCMOTPEHHbBIM defdepanbHbiMKM HOpMaMu W NMpaBunaMu B obrnacty MCnonbL30BaHus
aTOMHOW 3HEepruu, yctaHaenveawwmmMmm Tpebosanma K 060CHOBaHWIO MPOYHOCTU.

4.2 MNoBepo4HbIi pacyeT Ha CTaduKM KOHCTPYMPOBaHMA (MPOEKTMPOBAHWA) NPOBOAAT B COOTBETCTBUM C
TpeboBaHuAMM HacTosALWwero ctaHaapTa. [oBepoYHbIA pacyeT Ha cTaauy IKcnnyataluMm NpoBoaAT B COOTBET-
cTtBuuK ¢ TpebosaHuamu FOCT P 59115.11, a Ha cTaguum BbiBoga u3 akcnnyaTtauun — FOCT P 59115.13.

4.3 MNoBepo4yHbIA pacyeT NPOBOAAT NoOcrne pacdeTa no BbiIBOpYy OCHOBHbLIX pa3MepoB B COOTBETCTBUM C
FOCT P 59115.8 paccunTbiBaeMbIX KOMMNOHEHTOB. Mpyu NpoBeaeHn NOBEPOYHOro pacyeTa Ha cTaauun Npoekx-
TUPOBaHUA (KOHCTPYMPOBAHUA) cnefyeT UCNoNb3oBaTh HOMUHAmNbHbLIE 3HAYEHWUA PAa3MepPOB U TOMLKWH CTEHOK
paccuynTbiBaeMblX KOMMNOHEHTOB, KpOME pacyeTa Ha YCTOWYMBOCTL, KOTOPLIA criefyeT nMpoBoAuTe MO MUHK-
MarnbHbLIM pa3Mepam, OnpefenseMbiM C YHETOM LOMYCKOB U BO3MOXHbLIX YTOHEHWMA 3a MPOEKTHbIA CPOK 3KC-
nnyatauuu.

4.4 pu NoBepo4HOM pacyeTe paccMaTpyMBalOT BCE PEXMMbl IKCNMyaTtaunuu U UCNbITAHWA daBneHueMm
(rmapaBnuMYecKkMx, NHEBMaTUYECKMX UMW NMHEBMOrMAPaBIuYeCcknX), pernaMmeHTUpoBaHHble NpoekToM AJY, n
YUMTBIBAKOT BCE HArpy3ku (BKIOYas Bbi3BaHHbIE TEMMNEpPaTypPHbIMU WU paavaLOoHHBIMKM BO3OENCTBUAMM, MpU
MX HaNM4yuu), COOTBETCTBYIOLLME paccMaTpuBaeMbIM PEXUMAM.

4.5 PacyeT Ha cTaTUYecKylo NpOYHOCTL MPOBOAAT AN onpeaeneHnsa HanpsKeHWd Npyu BCex 3Ha4eHusax
Harpy3ok U TemnepaTyp B pernamMmeHTUMPOBaHHbIX NPOEKTOM pexumax paboTbl A3Y 1 conoctaeneHus nony-
YeHHbIX 3HaYeHW C AoMNyCcKaeMbIMK, onpeaeneHHbIMK Mo NpeaenbHbIM COCTOAHUAM KpaTKOBpeMeHHoe pas-
pylleHve 1 nnactuyeckas gegopmaumns no BCEMY CEYEHUIO KOMMOHEHTA.

4.6 PacyeT Ha yCcTOMYMBOCTbL 3aKM4aeTcs B onpeneneHun aonyckaeMblxX Harpy3oK UM gonyckaemomn
ONUTENBHOCTK 3KCNMNyaTaluu, NpeBbilleHWEe KOTOPLIX BbI3bIBAET BO3MOXHOCTL NOTEPU YCTOMYMBOCTH (BKITHO-
4Yas Bbl3BaHHbIE BHELIHUMW AMHAMWYECKMMU, TEMNEpaTyPHbIMWU U pagualnoHHBIMU BO3OENCTBUAMM, NPU UX
Hanu4um).

4.7 PacyeT Ha UMKNUYECKY NPOYHOCTb WU ONUTENbHYIO LMKNWYECKYIO NMPOYHOCTb BbIMOMHAETCHA Ha 0C-
HOBE aHamnu3a OBLMX U MECTHBIX HarpshKeHWA ¢ Lernbi WCKMHYEHUS MOSABNEHUS TPELLWMH MpW HarpyXeHun
KOMMOHEHTa UMKITMYECKA U3MEHSIIOWUMKUCS Harpyskamu U TemnepaTypHbiMU Bo3gencTBUAMK. [pu oueHKe
LWKITUYEeCKOWM NPOYHOCTM 33 NpenenamMu yrnpyrocTu UCNomnb3yT YCIOBHOE yNpyroe HanpsxXeHue. 3To Hanps-
eHWe OOMKHO ObiTb paBHO NPOM3BEOEHUIO YNpYyronnacTnyeckon aedopmauun B paccMaTtpyMBaeMon ToHke
Ha MOAynb YNpPYrocTu.

Pac4eT Ha uMKnNM4Yeckyt NPOYHOCTL NPOBOASAT AN KOMMOHEHTOB, paboTatowmx Nnpu Temnepartypax, He
npesblwawmx T, PacyeT Ha ANUTENbHYIO UMKNUYECKYIO MPOYHOCTL MPOBOAST AMNS KOMMNOHeHTOB, paboTato-
WUX Npu TemnepaTtypax, npesbiwatowmx T,

[onyckaemble aMNNUTYObl HANPSXKEHUW oNpefensaiT UCX0As U3 XapakTepUCTUK LIMKMUYEeCKoW unu anm-
TenbHOW LUUKINYEeCKOW NPOYHOCTH C BBEAESHMEM 3anacoB NPOYHOCTMW MO YUCIY LUKITOB M MO HANPSXKeHUsM.

B pesynbraTe pacdeta Ha UMKIMYECKYK W ONUTENbHYK LWMKIWYECKY0 MPOYHOCTL OnpegenstT Aony-
cKkaeMoe 4YWcrno NOBTOPEHUM 3KCMMyaTauMOHHbIX PEeXMMOB ANA 3a4aHHbIX MOBTOPHbIX 3KCMNyaTauMOHHbIX
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TEMMNOBbIX U MEXaHWYECKNX Harpy3oK U1 AONyCcKkaeMble TENIOBbIE U MEXaHWYECKUe Harpy3ku aAnsa 3agaHHoro
yncra NOBTOPEHMWIA 3KCNNyaTaLUOHHbLIX PEXUMOB U NMPOEKTHOTO CPOKa CMyKObI.

4.8 Pac4yeT Ha coNpoTUBNEHNE Pa3pyLLEHNIO NPOBOAAT AN KOMMNOHEHTOB C NOCTYNMMPOBAHHLIMN TPeLL 1-
HoMogoGHBIMWM AedekTamMn Ha OCHOBE COMOCTABMNEHMS 3HAYEHWUSI PACHETHOW XapakTepUCTUKM paspyLUeHns ¢
LOMyCcKaeMblM 3Ha4YeHWEeM B LiensiX OLEeHKW BO3MOKHOCTM HEeCTabMNbHOro pocTa TPEeLLMHbI.

4.9 Pac4yeT Ha AnNUTENbHYK CTaTUYECKY MPOYHOCTL NMPOBOAST HA OCHOBE COMOCTAaBMNEeHUs OelCcTByHo-
LLMX HaMNPSKEHWIA BO BCEX PEXUMAX C A0MNYCKAEMbIMU C LENbK UCKMIOYEHUS paspyLleHua o6opyaoBaHns Unum
TpyGonpoBOAOR NpW ANMUTENBEHOM CTAaTUYECKOM HarpyXeHWU.

[onyckaemble HANPsKEHWS ONpeaensaiT MCXoaa U3 xapakTepucTUK CONPOTUBIEHUSA ANMUTENbLHOMY CTa-
TUYECKOMY paspyLUeHUHo, 3aBMCSLWMX OT TeMnepaTypbl U ONUTENbHOCTA HarpyXeHWs, ¢ BBEAEHWEM 3anacoB
NMPOYHOCTM MO HAMNPAXKEHWUAM.

B pesynkTaTe pacueta onpedensoT AONYyCKaeMble HAarpy3ku Ans 3a4aHHbIX PEXUMOB U MPOEKTHOTO CPo-
Ka cnyx06bl unu gonyckaeMbiid CpoK cnyx6bl ANA 3a4aHHbIX PEXUMOB 3KCMyaTaunun.

4.10 PacueT Ha nporpeccupylollee nuameHeHne oopMel U pa3mMepoB NPoOBOASAT HA ocHoBe aHanuaa HOC
C LLEMNbH UCKITKOYEHUA HEAOMYCTUMbIX U3MEHEHUIA (hOpMbl 1 Ppa3MepoB.

MpenenbHble gonycKkaemble M3MEHEHWA DOPMbl U Pa3MepPOB B Pe3ynbTaTte npouecca HakonneHusa He-
obpaTMMbIx NnacTMHeckMx Aedopmauni yCTaHaBnNMBaTCs NPOEKTHOW (KOHCTPYKTOPCKOW) OpraHu3aune B
KaXXOOM YaCTHOM cry4ae Cc y4eToM HaszHadeHus 1 ycrioBuin pabotsl obopynosaHusa unu TpybonpoBoaoB.

B pesynkTaTe pacuera onpeaensoT OONYCKaeMble HAarpy3ku ANs 3a0aHHbIX PEXUMOB U MPOEKTHOTO CPo-
Ka cnyx06bl unNu gonyckaeMblid CpoK Cnyx0bl ANA 3a4aHHbIX PEXUMOB 3KCMyaTalun.

4.11 PacyeT Ha BHeLHWE AWHAMMYeCKUEe BO34EMCTBMSA BKNHOYaeT pacyeT Ha CeMCMWYecKkue BO3gen-
CTBMS, A TaKXKe pacyeTbl HA BO3AENCTBME BO3AYLUHOW yAAPHOW BOMHbLI U HA NaJeHne netaTenbHOro annapara
Ha CTPOWUTENbHLIE KOHCTPYKLUMK AJY.

4.12 Llenbto pacyeTa Ha BUDPONPOYHOCTL ABMNAETCA YMEeHbLIEeHWEe BUOPaLMOHHOTO BO34eMNCTBUA Ha pac-
CMaTpYBaEMbIA KOMMOHEHT MYTEM OTCTPOWKM 4acTOT COBCTBEHHLIX KOnebaHWI KOMMOHEeHTa OT BO3MYLLAo-
LLMX YaCTOT MCTOYHMKOB BUOpaLMK, a TaKKe OLEHKA JONYCTUMOCTU BUBPALIMOHHBIX HArpy3oK.

4.13 MNpuBeneHHble HANPSKEHUA, COMOCTaBNAeMble C ONYCKAEMbIMU 3HAYEHUAMK, ONPEaEnstoT No Te-
0pWK HaMBOMbLIMX KacaTenbHbIX HanNpsXXeHWh Tpecka UMK, B OTOBOPEHHLIX B TEKCTe HACTOALWEero cTaHaapTa
cny4asx, aHepreTudeckon Teopun Museca. PacdeT HanpsKeHWUA 6e3 ydeTa KOHLUEHTpauMM NpoBoasiT B Npea-
NMOMNOXEeHUN NMUHENHO-YNPYroro NoBeAeHNs Marepuana, 3a UCKINiYeHneM 0coBb0 OroBOpPEHHLIX CMy4aesB.

4.14 OueHKN NPOYHOCTU BLIMOMHAKTCA NYyTEM COMNOCTABMNEHUS MNOMYYEHHbLIX B pe3ynkTaTe NOBEPOYHOro
pacyeTa Benu4uH (HanpsXeHWs, Yynicna LMKNOoB, BPEMS HarpyXeHus, Harpy3ku, gedopmaluu unu nepeme-
LL{eHWs1) C COOTBETCTBYIOLMMMW LONYCKAEMbIMU 3HA4YEHWUAMKN, 3aBUCALLMMK OT pexuma paboTbl U KaTeropum
OEUCTBYHLLMX HANPAXKEHWUNA.

4.15 CHmKeHWe XapaKkTepUCTUK NPOYHOCTM NOA BO34EeNCTBMEM 3KCNyaTauMOHHbIX (DaKTOPOB LOJIKHO
YYNTLIBATLCS B MOBEPOYHOM pacdeTe B cooTBeTcTBUM ¢ 4.20 unu BbiTb 060CHOBaAHO B MPOEKTHOMN (KOHCTPYK-
TOPCKOW) OKYMEHTaUuu.

4.16 ViameHeHNe xapakTepuUCTWUK MNacTUYHOCTKU, CONPOTUBMNEHUS XPYMKOMY U YCTanoCcTHOMY paspylue-
HWUIO BCNeACTBME BIIMSAHMA SKCMMyaTalMOHHBIX YCNOBUIA, B TOM Yucrne obny4eHus, y4uTelBaloT Npu npoeege-
HUW COOTBETCTBYHLLWX PacHeToOB C UCMONb30BaHNEM 3TUX XapaKTepUCcTUK.

4.17 MNoBepo4HbIA pacyeT NPOBOAAT C YHETOM BCEX PACYETHbLIX HArpy3oK U BO3AENCTBUA, B TOM YUCNE:

- BHYTPEHHEE U HApYKHOE OaBMNeHune;

- Harpy3ku oT 3aTtara 60NTOB 1 LWINWUMEK;

- BECOBbIe Harpy3ku (cobcTBeHHbIN Bec oBopyaoBaHua unu TpybonpoBoaa U x CoOAepXKUMOro, BEC Npu-
COEOVHEHHbIX U34enuniia, TeNNoU3onaunun 1 T. n.);

- peakuimn 1 nepemeLLeHunst onop 1 Tpy6onpoBonos;

- TemnepaTypHble BO30eNCTBUS;

- BHELUHVEe OUHaMWYeCKUe Harpysku, BKIHYas ceicMuUyeckne BO3AENCTBUS U AMHAMUYECKUE BO3OeN-
CTBUS TEXHOTEHHOTO NPOUCXOXKOEHWNS;

- BUOpaUMOHHbIe Harpy3ky, a TaKKe BCEX PACHETHLIX PEXMMOB 3KCNITyaTauumn U UCNbITAHWMA OABNEHUEM.
B oguMH pacyeTHbIM pexxum MOXeT DbiTb BKITHOYEHa rpynna pexrumMoB, eciiv BHELLHNe Harpy3ku 1 TeMneparypsl
3TUX PEXMMOB He oTnunyakTcs bonee 4em Ha 5 % OT NPUHATBIX pac4eTHbIX 3Ha4YeHWUi (3HavyeHne Temnepa-
Typbl — B °C).

4.18 OCHOBHbIMW pACYETHBLIMY PEXMMaMUN SKCMNyaTauun U UCNbITAHWA ABNSAKTCS:

- pexum 3aTtsara 6oNToOB W WNWUNEK;

- PeXUM MYCKa;
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- CTauVOHAaPHbIA PeXUM;

- pexum cpabaTbiBaHWUs aBapPUNHOW 3aLLUThI;

- MEPEXOOHbINA PEXUM;

- PEXWUM OCTaHOBA;

- YCNOBUWSA UCMBLITAHWURA;

- HapylleHWe HOpManbHbIX YCIOBWIA 3KCNnyaTaunm;

- YCNOBWS NPOEKTHOW aBapuun.

KaTeropuu pacdeTHblx pexxumoB HY3, HHY3 u YA ansa paccymMTbiBaeMoro KOMNoHeHTa JOMKHbI ObiTb
onpefeneHbl HA OCHOBE aHanM3a ycrnosuii ero paboTkl NPy HOPMAarbHOW 3KCNyaTaunu, Npyu HapyLLeHU Hop-
ManbHORW 3KcnnyaTauun K Npy NpoeKkTHOW aBapuu A3Y.

4.19 MNpw npoBegeHN NOBEPOYHOTO pacyeTa HannaeneHHbIX NOBEPXHOCTEN UMK NMaKUPOBaHHLIX CTe-
HOK HanpsbKEHWA B CTEHKE W HaMNmaBKe paccMaTpuBalOT C Y4eTOM TeMnepaTypHbIX HanpsKeHWA, BbI3BaHHbIX
pasHuLen koadULMEHTOB NMMHEAHOMO pacluMpeHNss OCHOBHOTO MeTanna 1 Hanmnaeku.

4.20 lMNpwn noBepoYHOM pacyeTe crneayeT UCNonb30BaTh 3HAYEHUA (PU3NYECKUX U MEXaHWYEeCKUX Xapak-
TEPUCTUK KOHCTPYKLMOHHLIX MaTepuanos cornacHo Tpebosanmam MOCT P 59115.2 — MOCT P 59115.4.

4.21 HacTtoawum cTaHgapToOM He pernaMeHTUpYTCS MeToAbl, NPUMeEHsieMble sl onpefeneHus pac-
UETHLIX Harpy3oK, BHYTPEHHUX YCUMUA, NepeMeLLeHUin, HanpsXkeHnn 1 aedopMaLmil pacciMTbIBAEMbIX KOM-
NOHeHTOB. BbibpaHHbIM MeTon AOMKEH YYUTLIBATL BCE PacyeTHbIe Harpys3ku 45 BCEX PacHeTHbIX CryYaes u
AaBaTb BO3MOXHOCTE ONpenennTb Bce HeobXxoanmMble pacyeTHble rpynnbl KAaTeropuii HanpsKeHuin.

Pacuet napametpoB HOC v pacHeTHbIX rpynn KaTeropuii HanpshkKeHWn B HEKOTOPbIX TUMOBLIX y3nax
Tpybonpoeonoe pekomeHayetcsa nposoauTs no FOCT P 59115.15; pacyeT ycunuin npegBapuTenbHON 3aTSKKN
pa3beMHLIX COEANHEHWI U ONpefeneHne KaTeropuii HanpsxKeHUn B BonTtax 1 WNunbKax pekoMeHayeTcs npo-
BoauTe B cooTBeTcTBUN ¢ TOCT P 59115.16; pacyeT nepdopupoBaHHbIX NMUT PEKOMEHOYETCA NPOBOAUTL B
cooteetctBumM ¢ OCT P 59115.17.

4.22 lNpw npoBeAeHMM NOBEPOYHOIO pacyeTa BCe HanpshKeHWs! B KOHCTPYKL MW pa3fensatoT Ha KaTeropum.
HanpspkeHusi, OTHOCSLWMECH K pa3NMYHbIM KaTeropusam, o6beaUHSIOT B rPynnbl KAaTEFOPUIA HaNpPsXKeHWA, KOTo-
pble COMOCTaBMAKT C A0MYyCKAEMbIMU HAMPSKEHUAMMU.

5 HoMMHanbHbIe gonycKaeMble HanpPsHKeHUs

5.1 HomuHankeHble gonycKaeMble HanpsbkeHWst Ona KOMMOHeHToB obopynoBaHusa u Tpybonpoeogos ASY
cnefyet onpenensiTb N0 MexaHWYeCKUM XapakTepUCTUKaM KOHCTPYKLMOHHBIX MaTepuanos npu temnepatype (7).

5.2 HoMmunHanbHble gonyckaeMble HanpsKeHWs BbIYMCMSKT MO 3HAYEHWAM KPaTKOBPEMEHHbIX U Anu-
TEMbHbIX MEXaHWYECKMX XapaKTepUCTMK KOHCTPYKLMOHHbIX Matepuanos, onpegensembim cornacHo 4.20. lNo-
BblLLEHWE Npeaenos NPOYHOCTM U TEKYHECTW No4 AeACTBUEM 0BNyYeHUst He YYMTbIBaIoT.

PacuyeTHble 3HaYeHUsa MeXaHUYEeCKUX XapaKTePUCTUK KOHCTPYKLUMOHHbLIX MaTepuanoB KOMNOHEHTOB, Ha-
XOOSLWMXCA B KOHTAKTE C HAaTPUEM PeakTOPHON YMCTOThI, onpegenatT cornacHo MOCT P 59115.4.

5.3 HomuHanbHbIe AonyckaeMble HANpsiKeHWs onpefenswT B 3aBUCUMOCTU OT 3HAYEHWA TeMNepaTypbl
T;, ABNALIENCA XapakTePUCTNKOWM KOHCTPYKLIMOHHOTO Matepuana u onpegensemoi no FOCT P 59115.4.

5.4 HomuHaneHoe gonyckaemoe HanpsbkeHue Ofs KOMNoHeHToB obopynoBaHust n TpybonpoBoaos, 3a
UCKIoYeHreM BonToB W LNUMEK, BbIYMCASIOT No hopmMmyne

M (1)

R

[6] = min| —282.Rm" | (5.1)
Mo Ny

rae ny o = 1,5, n,,=26.

ﬂ,OI’IOJ’IHVITeJ'IbHO Anda KOMNOHEHTOB, 3a MCKNKH4YeHunem bonToB ” wnunek, c TeMnepaTypoﬁ (T), npesbl-
warLen Tf, yCTaHaBnMBaKT HOMWHalbHOE JONyCKaemMoe HanpaXeHne OnAa pacyderta Ha OnNUTeNbHY CTaTu-
HYECKYH NMpPO4HOCTbL

R
[G]f — — (52)

Nmt
rae N, = 1,9.
5.5 HomunHanbHOe OonyckaeMoe HanpskeHwe Ans BoNToB W LWNKUMNEK BLIMUCNAKT No dopmyne

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 11/114
CTpanuua ookymeHTa - https://GostExpert.ru/gost/gost-59115.9-2021



https://gostexpert.ru?utm_source=pdf&utm_medium=65231
https://gostexpert.ru/gost/gost-59115.9-2021?utm_source=pdf&utm_medium=65231&utm_term=page

rOCT P 59115.9—2021

(m
R
o], = n’;oz‘z : (5.3)

rae ny, = 2.

,D,OI'IOJ'IHMTEJ'I!::HO nns ftonToB n wnunek, tTemnepartypa KOTOpPbIX NpeBbIlIaeT Tf, yCTaHaBnMBarT HOMU-
HaribHOE OonyCcKaeMoe HanpsXeHue ond pacydeTa Ha ONTUTENbHYH CTaTUYeCKyH NMpo4YHOCTb

g
[Glwt = ni‘, (5.4)

mt
rae Ny, = 3.
5.6 [InA KOpnycoB CTPaxX0OBOYHbLIX M 3ALUUTHBIX 060MOYeK HOMUHaNbHOE A0MyCKaeMoe HanpsikeHue Bbi-
4MCrAT No opmyre

My

R

(], = min| —202.Rm" | (5.5)
No2 Nm

rae ngo = 1,07, n,, =1,85.

6 Nopsapok onpegeneHnsa HanpsxxeHUn u gedopmauumn

6.1 NpuBegeHHbIe HANPAXKEHWUA

6.1.1 NpuBegeHHOe HaNpaXKXeHWe No TeOPUN MakCUMarnbHbIX KacaTenbHbIX HANPAXEeHWA Tpecka Bbl4nc-
nAwT no gopmyne
(0) = 04— 03, (6.1)

rae ¢, — anrebpanyecku Haubonbliuee rMaBHOe HanpsXeHue;
o4 — anrebpanyeckn HauMeHbLUIee rMaBHOe HanpsKeHue.
6.1.2 MNpuBegeHHoe HanpsKeHne No aHepreTudeckon Teopun Museca BeIMUCNAKOT No opmMmyne

1
(0)= E‘/(GX ~6, 2 +(0, —0,) +(0, — 6, )2 +6 (0%, + 02, +0%) (6.2)
nnn
1
(6)= EJ{@ - 02)2 +(0p — 03 )2 +(03 — 04 )2, (6.3)
rae G, Gy, Gy, Oy Oy O — KOMMOHEHTbI TEH30pa HanpskeHni {c};

G4, Op, O3 — [TIABHbLIE HaMNPKEHNA.

6.2 lluHeapu3auMsa HaNpPsXXKeHUN

6.2.1 O6wmMe NONOKEeHUA NUHeapM3aumnn HanpsXKeHUn

6.2.1.1 IluHeapuzaumo pacnpegeneHns HanpsKeHun cnegyer NpoBOAUTL ANS BblAEMNeHWUs COCTaBMso-
LLMX KaTeropuin HanpsHkeHWn M3 HanpshKeHHOro cocTosiHus oblero Buaa. JlInHeapu3auns MOXKEeT BbIMONMHATLCA
KaK Mo BCeMy CeYeHWK KOMMOHEHTa, Tak U Mo TOMLKWHE CTeHKM (T. €. BOOMb NMHUK). Hanpumep, ANs BelgeneHns
0BOLWMX N3rMBHBIX HaNpPsXeHW B KOMMOHEHTE CriedyeT BbINOMHATb NMHeapu3aLnio No BCEMY CEYEeHWI KOMMOo-
HEHTA, a Ons onpegeneHusl MECTHbIX MeMOPAaHHBIX U MECTHbIX WM3rMBHLIX HaNpsKeHWA criegyeT BhIMOMHATL
NMHEeapu3aLuo No TonwmHe cteHkn. CeyeHne, No KOTOPOMY NMPOBOAAT NUHEAPU3ALMI0, HA3bIBAETCA CEYEHNEM
npuseneHusi (CI1). NuHKs, No KOTOPOW NPOBOAST NUHEAPWU3ALMI0, Ha3biBAETCA NuHUen npusegeHus (J111).

CIN cnegyeT NpoBOAWTb Yepe3 30HY KOMMOHEeHTa, r4e OXuWAaeTcs nepBoe NosiBMeHne NnacTU4eckux
gedopmaunin. Ecnm KoMnoHeHT npenctaenset coboin umnuHgpuyeckyo obonoyKy, TO ceveHne cnegyeT npo-
BOOWTL MEPNeHAUKYNAPHO K CPeaMHHON noBepxHocTH obonoykun. B npotMBHOoM crniydae Cl1 pekomeHOyeTcs
BbIBMpaTh NEPNEHANKYNAPHO K OOHOW U3 BHELLIHUX MOBEPXHOCTEN.

JIN cnegyeTt npoBoguTh Yepe3 CTEHKY KOHCTPYKLMW, NepneHaMKYNApHO K BHYTPEHHEW, BHELHEA nnu
CpeaVMHHOM NOBEPXHOCTU KoMMoHeHTa. MNpumepsl Boibopa [N npuBegeHsl Ha pucyHke 6.1.

8
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6.2.1.2 HanpsxeHHoe cocTosHue B kaxaoi Touke CIM u I xapakTepuayeTcs TEH30pOM HanpsxeHun {c}.
Llenkto npouenypbl NMHeapusauMy ABNAETCH HaxoXOeHWe NUHeNHoro pacnpegeneHusa HanpsbkeHnia no CrI1
unu JlN, cTaTuyeckn SKBUBanNeHTHOro pacnpefeneHuto, nony4eHHoMy npu pacyete HOC B KOMNOHeEHTE, T. €.
MMEIOLLIErO TAKOW e rMaBHbIA BEKTOP CUMbl U FMaBHbIN MOMEHT.

Mo KOMNOHEHTaM NUHEeapU30BaHHbLIX HaNPSXKEeHW B COOTBETCTBUU C TpeboBaHusmn 6.1 onpenensitoT
NpMBEeOeHHbIE HAaNPsSHKEeHWs! KaTeropun o, o, (MemBpaHHbie) 1 Gp, 6, (M3rMbHbIE). [na onpeaenexHus npu-
BEAEHHbIX HarnpsKeHUn KaTeropui ¢,&c,, (CyMMapHbie MeMBpaHHble N U3rMbHbIe) KOMMNOHEHTLI NTIMHeapu3o-
BaHHbIX CPeAHUX W N3rMBHbIX HANPsHKEHWA anrebpanyeckn CyMMUPYIOTCS.

CeueHue npusegeHus 1

3
/ \"‘*\ / INnna npuseaenns
\ / N

&
N
> \
N
\1
R |

PucyHok 6.1 — lNMpumep Beibopa CM v T

6.2.2 NlnHeapu3auua HaNpPAXXeHUN Mo cevyeHUo NpUBeaeHus

Ecnn CIN — nnockoe, To HanpshKeHHOE COCTOSHUE B KaXA0M TOYKE CEeYEeHMUS MOXKHO MpeacTaBuTb Kak
CYMMY CPefHMX, N3rMBHbLIX N HEMUHENHbIX COCTaBMNALLNX HAMNPAXEHUA G, ot Obap * Oniop: Mpn atom
BENMUYUHBLI b W a, XapaKTepuayLLMe cpegHio (MemMBpaHHyH) U M3rMBHY COCTaBMAKLME HAMNPSKEHUA, No-
CTOSAAHHbI Ans Bcex Touek Cl1

O(mb)op = @X + b, (6.4)

roe b v a — koadhUUMEHTLI, ONpeaensaoWmne cpegHol (MemBpaHHy) U U3rMbHYK COCTaBMAKLNE COOT-
BETCTBEHHO;

X — paccTosiHWe OT LeHTPanbHOW 0CK, OTHOCUTENBHO KOTOPOW NpoNCXoauT obwuid uarné Crl.
CpegHvie (MeMBpaHHbIe) COCTaBNSALINE HANPSHKEHUIA NOCTOSHHLI AN Bcex Todek CM 1 paBHbI

1
Omop = b:ZjGaBdA’ (6.5)
A
roe A — nnowagb CI1.
9
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M3rnbHoble cocTtaenawwme HaI'IpFl)KeHVIﬁ NWHENHO N3MEHSITCS MO CEYEHUIO U PaBHbI

X
Opap = ax = T_[Gmﬁx dA, (6.6)
A

2 5
roe | = Jx dA — momeHT nHepumumn ClM OTHOCWMTENbHO LIeHTPanbHON OCK.
A
HenuHelHble COCTaABNSAOLLME HANPSKEHNH crieqyeT BbIMUCAATL No hopmyne

Oniof = OB~ O(m+b) of- (6.7)

6.2.3 NnHeapusaymua HaNpPAXXeHUH Mo NUHUKN NPpUBEOEHUSA

HanpsikeHHoe cocTosHMe B KaxJoW Touke, nexallen Ha JIN, Takke npeacraenaercs (CM. pUCyHOK 6.2)
Kak CyMMma CPefHuX, U3TMBHbLIX M HENMMHEMHbLIX COCTaBNSAIOLNX HANPSXKEeHUA G, ag ¥ CObop  Onlap- INpwn atom
KoadhuLMeHTsl, onpegdensolme MeMBpaHHy M M3rMOHYI0 COCTaBMAKLME HANPSXEeHWA MOCTOAHHLI ANA
Bcex Todek J1I1

O(m+byop = @X + b, (6.8)
rge x — pacctoaHune ot Cpe,D,ViHHOﬂ NOBEPXHOCTW OO0 DaCCManMBaeMO!?I TOYKH, J'Ie}KaLLl,eﬁ Ha J1I1.
Ao
1
2
3 ] &
— ‘QJ
_________ -— __-—_"‘_’ Al S— N
/”
——//
- 4 .
\ (o
X X
s/2 s/2

71— KOMMOHEHT TEH30pa HanpsKeHwin; 2— 1n3rnbHasn cocTasnALLas KOMNOHEeHTa TEH30Pa HanpsHkeHWin; 3— meMbpaHHas cocTaBnsLas
KOMIMOHEHTa TEH30pa HANPSXXEeHWA, 4 — NUHKUA NpUBeaeHns

PucyHok 6.2 — Pa3geneHve cyMmMapHbIX Hanps:XeHWn Ha CpeaHiorn, U3rMbHy 1 HernuHelHyo cocTaBnaowme ans Jirl

CpenHue (MembpaHHbIe) COCTaBMSAOLWME HANPSXKEHUA MOCTOSAHHLI Ans Bcex Todvek 1M n paBHbI
+s/2

Omap=b== | oapdx, (6.9)
-s/2
rae s — gnuda JIM.

M3rnbHole cocTtaenawoune HaI'IpFl)KeHVIIﬁ NUHENHo nameHsTea no JIM wn PaBHbI

+5/2
X
Op op = aX = —= J OgpX dX. (6.10)
-5/2
Ha KOHUax M n3rnbHole HanpaxXeHnd NnpuHMMarT 3Ha4eHKnA
+s/2
Op op =t J caﬁxdx. (6.11)
S _st2
HenuHenHble cocTaBndawwme HaI'IpFI}KEHI/IFI crnegyert BblHUCNATL NO cbopmyne
10
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6.3 NluHeapusaunn gechopmauyuin

[edopmupoBaHHOE COCTOAHUE B KaXa0W ToUKe, nexatler Ha I, moxeT BbITh NpeacTaBneHo Kak cyMmma
CPeaHuX, N3rMBHbIX U HEMUHEWHBIX COCTaBNsAWMX AedopMauni €, ofp ¥ €p ap * &) apr [Mpy aTOM BENUYKHBI,
XapakTepusyoLmne memopaHHyo 1 M3rMbHy cocTaBnsaLlmMe aedopmaunii NOCTOSAHHbBI 41A Bcex Toudek J1TM

E(m+b) op = X+ b, (6.13)
roe X — paccTosiHWe OT CPeAMHHOM NOBEPXHOCTH OO paccMaTpyUBaeMoil To4kM, nexallei Ha JTT.
CpenHue (MemBpaHHele) cocTaBnsawwme gedopMalnil NOCTOAHHLI AN Bcex Todek MM 1 paBHbl

1 +s/2
Emap = b= | eqpdx, (6.14)
-si2

roe s — anuvua Jrl.
M3rmbHble cocTaBnswne gedopmMaunini TMHenHo naMmeHsaTca no JTM 1 paBHbI

12x +s/2
€p op = 8X = —5- j EqpX dX. (6.15)
S _sh2

Ha koHuax J1N n3rnbHele gedopmMaunm NPUHMMAKT 3HaYEeHUN

6 +8/2
Epop = E—5¢€ J Eqp X dX. (6.16)

S _si

6.4 UcTopusa nameHeHUA NpUuBeAeHHbIX HANPAXeHUN

6.4.1 Ons paccMaTpUBaeMOro KOMMOHEHTA KOHCTPYKUMKW Ha OCHOBE aHanu3a YCNoBWIW 3KchnyaTauuu,
pernamMmeHTUPOBaHHLIX NMPOEKTOM, YCTaHaBNUBAETCA TUMOBAA (OU3NYECKM BO3MOXKHAsl MOCNeoBaTenbHOCTb
BO BPEMEHW PEXMMOB HArpy>XeHUs, BKIKOYas YCNOBUSA UCMLITAHUA U HApYLLIEHUA HOPManbHbIX YCNOBWUIA 3KC-
nnyatauuu.

[na npuHATOW NocnefoBaTenbHOCTU PEXUMOB HarpyXeHwust ynpyruMm pacyetoM cnefyet onpefenstb
HOC B paccmaTpuBaemoi 30HE KOMMOHEHTA B pacHeTHbIe MOMEHTLI BpeMeHu ty, by, ..., 1, ..., t,.. PacueTHble
MOMEHTEI BpeMeHu cnefyeT BblbupaTs Takum oOpasom, 4ToObl Harpy3ku U BO30eNCTBUSA (BKMOYas Temnepa-
TYpPHbIE) HA KOMMOHEHT, OCTUrany CBOUX 3KCTPEManbHbIX 3HAaYeHUN. PacyeToMm OOMKHbl ObITh ONpefeneHsl
3KCTpeMarbHble 3HAYEeHMUs KOMMNOHEHT TEH30pa HanNpsKeHWn B pacCMaTpUBaeMo 30HE B PACYETHLIE MOMEH-
Thl BDEMEHMU.

6.4.2 Pac4eT UCTOpPUMM NpUBEAEHHbIX HaMpPSXEeHW C UCNOMb30BaHNEM TeOpUU MaKCUMarbHbIX Kaca-
TenbHbIX HANPsXKeHWW Tpecka credyeT NpoBOAWTL B NMopsiake, U3NOXEHHOM B 6.4.2.1—6.4.2.4.

6.4.2.1 lNo WwecTn KOMMOHEeHTaM TEH30pa HaNPAXKEHWA BbIYMCNAKT 3HAYEHWUA MMaBHbIX HANPAKeHWA o4,
G5 W G3 M COOTBETCTBYIOLIME UM HaNpaBneHus rmasHbIX Nnowanok. lNpuseaeHHble HanpshxeHns (6), (o, ) cre-
OyeT onpefenats Ans MOMEHTOB BPEMEHU, B KOTOpbIe NMoboe M3 rmaBHbIX HANPSXKEHWUA NPUHUMAET 3KCTpe-
ManbHOE 3Ha4YeHue.

[nsa dmkcaumm rmaeHbIX NAOLWaA0K BeIDMpaT MOMEHT BPEMEHW, KOrda eACTBYeT Hanbonbllee 3a BCH
WCTOPUIO MaBHOE HanpsXeHne G4. ECu Taknx MOMEHTOB HECKOIMbKO, BbIGMPAaKT TOT 13 HUX, KOrda MUHU-
MarnbHO HanpsikeHue G5. [MaBHble nnowanky B BbIbpaHHbI MOMEHT BpeMeHU 0603Ha4YalT MHOeKCaMu: [ —
ANS rMaBHOMo HanpsbKeHws 64, j — ANA 6, U k — ans o5, HanpskeHus Oi: Oj Ok YCIIOBHO OTHECEHHbIE K
3adnKCMpoBaHHbIM Niowagkam J, j, k, paccyuTbiBalOTCs ANA BCEX OCTanbHbIX MOMEHTOB BpemeHn t, [ = 1,
2, ..., m—1, B cnegywueM nopagxe:

a) G, PaBHO TOMY U3 3Ha4YEHWUN G4, Gy, G3 B MOMEHT BPEMEHM f, NMoLaaKka 4edCTBUA KOTOPOro Hakmno-
HeHa K nrowajke i nog HauMeHbLUUM YIMomMm;

6) G} ) PaBHO TOMY U3 3HAYeHUN G4, Oy, O3 B MOMEHT BPEMEHM 1), [3@ UCKITOYEHNEM 3HaYeHNs, BbiOpaH-
HOro AnA NMowanku i No NepedYncrieHno a)l, nnowanka AencTBUA KOTOPOro HakNoHeHa K nnowiagke j nofd
HanMeHbLUM YITIOM;

B) O} ; PABHO OCTaBLIEMYCH 3HAYEHUIO MMaBHOTO HAaMPSXKEHUA B MOMEHT BPEMEHM 1.

Ons HayanbHOro ty U KOHEYHOro t,, MOMEHTOB BPEMEHM G; = G; = 0y = 0 nnn paBHAKTCA NOCTOSHHBIM
3HAYEHWAM, HAaNpUMep, HanpPsXXeHnsIM OT Beca UMM MOHTaXHOro HaTdAra.

6.4.2.2 VicTopuio N3MEHeHNA NPUBEAEHHbIX HANPSXXEeHUNA (G); , (0)y i (0); ) ANA MOMeHTa BpeMeHH f 6e3
y4yeTa KOHLEeHTpaLuun HanpsaXKeHWin BblYUCASOT No popMynam:
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()= Gjy— S
(o)jk,, =0;;— O (6.17)
()i = Oy = O

roel=1,2,....,m-1;

Oj}» Gj s Of ) — HANPSIKEHUS, YCNIOBHO OTHECEHHBIE K NoLaKam i, j, k ANst MOMeHTa BpeMeHW t, paccyu-
TaHHble Be3 yyeTa KOHLEHTPaLUW HaNpsKeHWN.

6.4.2.3 NcTopuio M3MEHEHWUS MECTHbIX NMPUBEAEHHbLIX HaMNpsXeHUn (GL)U,, (GL)jk,, (01 )ik ANA MOMEHTa
BPEMEHM 1) C y4ETOM KOHLEHTPaLMK HanpsikeHU BIYUCTIAT No hopmynam:

(00)jjs = OLit— O
(OL)jk1 = OLj) = OLk; (6.18)
(O )iks = OLit— Ok

rael=1,2,....m-1;

Suip GLj I HalpsXeHWd, YCIOBHO OTHeCEeHHbIe K nnowajkam i j, k 0ns MOMEHTa BpeMeHu f[, pac-
CYUTaHHbIE MO KOMMOHEHTAaM TeH30pa MEeCTHbIX HaﬂpH}KEHMlﬁ.

6.4.2.4 Pasmax HanpaxeHun (G)g crneayeT BbIMUCNATL N0 UCTOPUN N3MEHEHNS NPUBEAEHHBIX Hanpsxe-
HWIA (G) ANA NPUHATON NOCNefoBaTeNbHOCTH PEXUMOB HarpykeHust HY3D no chopmyne

(G)r'j,max - (G)Ij,min ]
(0)r = Max4(S) jk max — () i min (- (6.19)
(0)ik.max — (S )ik min
rae (6)j max: (9)jkmax (Fikmax ¥ () min- (vc)jk,min’ (Cf)ik,min — MaKcUMarnbHble U MUHMManbHbIE 3HaYeHUs CooT-
BETCTBYIOLL WX MPUBEAEHHbBIX HANPSPKEHWUIA ANS BCEW UCTOPUN M3MEHEHUS MPUBEOEHHbBIX HANPSXKEHUN.
6.4.3 PacyeT nctopmn naMeHeHusa NpuBeaeHHbIX HanpsaXeHUn ¢ UCNONMb30BaHUEM 3HEPTreTUYecKon Teo-
pun Munseca cnegyet NnpoBoAUTbL B Nopsigke, uanoxeHHom B 6.4.3.1—6.4.3.5.
6.4.3.1 MNpuseaeHHble HanpsxeHWs (G), (6,) onpeaensaioT no CyMMam npupalleHuin NpuBeaeHHbIX Ha-
NPSKEHUA, BBIYMCIISIEMBIX, B CBOIO oYepedb, No NpUpaweHMsM KOMNOHEHT HanpsiKeHUn.

anpaLLI,EHVIFl KOMMOHEHT TeH30pa HaI'IpFI}KEHVII.ﬁ bes yyqyeTa KOHUeHTpauyun OoT MOMEHTa BPEMEHN t‘. ao
MOMEHTAa tn BbIYNCIAKT Mo CbOpMyJ'IEMZ

AGy1.n) = Ox(t) ~ Ox(ny AOy(1,m) = Oy(1) ~ Sy(ny
AG4(1n) = Oy = Ozny ASxy(in) = xy(r) ~ Oxy(ny
A 201 = Ozt = Syz(ny AOzx(in) = Szx(t) ~ Czx(n) (6.20)

MpupalleHns KOMMOHEHT TEH30pa MECTHbIX HanpshKeHUA OT MOMeHTa BPEMEHU f; O MOMeHTa f, Bbi-
YUCNAKT No PopMynam:

AG yin) T OLx(n) = OLx(ny  AOLyn) = OLy() ~ OLy(ny
AGy 7(1n) = OLz() = OLz(ny AOLxy(l,n) = SLxy() = OLxy(n)
AGyy201m) = OLyx(t) ~ OLyziny AOLzx(in) = OLzx(n ~ SLzx(n)- (6.21)

6.4.3.2 MNpupalleHve npuUBeAEeHHbLIX HANPsKeHWn Be3 yuyeTa KOHUEeHTpaLun HanpsKeHuin oT MOMeHTA
BpPEMeHU t, 10 MOMEHTA t, CneayeT BblYMCNATL Mo opmyrne

1 2 2
Aoy = E[ (A0(1m) = A0y (1)) +(ASy (s ) = Aoy ) +

(6.22)

2 s 2
"“'(AGZ(.’,H)_AGXU,H)) +6(A0xy(|',n) +A0yz(:',n) JrA(jzy(f,n)

I'Ipmpau.l,eHme NpUBEOEHHbIX HaI'IpFl}KEHMIﬁ C y4eToOM KOHUeHTpauunn Hal'lpﬂ)KEH]/II;'I OT MOMEHTA BPEMEHN f.,-
A0 MOMeHTa tn crnenyer BblHUCNATE NO cbopr\nyne
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1 2 2
Ao )i = ﬁ[ (/—\GLx(r,n) - AGLyu,n)) +(AGLy(J,n) = AGLz(f,n)) &

Y (6.23)

- 2 2 2
+(A0Lz(.',n) —AGLx(r,n)) +5(A0ny(f,n) +AG a0y + ACLzy(1n) )]

6.4.3.3 NcTopust nameHeHWs NpuBegeHHbIX HanpskeHnin 6e3 yyeta KoHUeHTpauun (o) hopMmupyeTcs B
cnegyrolwem nopsagke:

- ANS Ha4YarnbHOrO MOMEHTa BPEMEHU [y (G)y PABHO HYMIO UM NOCTOSIHHOMY 3HAYEHWI0, Hanpumep, Ha-
NPSKEeHWsIM OT BECa UMM MOHTaXHoro Hatsra. MiHgekc h MoMeHTa BpeMeHu peBepca NpUBEAEHHOrO Hanpsxe-
HUS MPUHUMAETCH PaBHLIM HYIIO, T. €. (G), = (0)q;

- ONd NepBoro pac4eTHOro MOMeHTa BpemMeHu ty (mpu /= 1)

(0);=(0)g *+ Aq A(c)m, (6.24)

rae Ay = 1;
- ANs nocnegywwmx pacHeTHeIX MOMEHTOB ¢ (/ = 2, ... , m — 1) napameTp A COXpaHseT 3HaK A, = A, 4,
€CIY BbIMOSHAETCS YCNoBHe

{A(G)Lh 2 A0 )1 p (6.25)

A(S)p 2 AO)

B MPOTMBHOM Gly4ae napameTp A MEHSIET 3HaK A, = —A,_4 U MHAEKC h NpUHMMaeTcs pasHbiM h = | — 1. 3Hade-
HUe NPUBEOEHHOTO HaNpsHKEHUs CieayeT BbIYUCAATL N0 hopMyne

(6);= (0), + ;" A(S), p (6.26)

Mpumep hopMUPOBaHWUS MCTOPUW MPUBEAEHHOTO HAaNPSXeHUA (G) NoKkasaH Ha pucyHke 6.3.

6.4.3.4 NcTopus M3MEHEHUs! MECTHbLIX NPUBEAEHHBIX HANPSHKEHMI C yHETOM KOHLUEHTpauum (o, ) popmu-
pyeTcsa B cnefyioleM nopsagke:

- ONS HaYanbHOro MOMEHTa BPEMEHH f; (G,), PaBHO HYMIO UMK MOCTOSIHHOMY 3HaYEHWIo, Hanpumep,
HanpsKeHUsM OT Beca MIM MOHTaXHOoro HaTara. VMiHgekc h MoMeHTa BpeMeHu peBepca NpuBeaeHHOro Hanps-
XKEHUA NPUHUMAETCH PaBHbIM HYIMIO, T. €. (0, ),=(5) )y

- AN NepBOTO PacYeTHOTO MOMEeHTa Bpemenu ¢y (npu /= 1)

(61)4 =(0L)g + X1 - A(GL)q 0, (6.27)
1, ecnn AGLX“D) + AGLy(1,O) + AGLZ('I,O) >0 i

rae hq = 1
—1, €CIN AG 4(10) + AT y(10) + AS| 710y < O

- AN NocrneayrLnx pacyeTHbIX MOMEHTOB (/= 2, ..., m — 1) napaMeTp A coxpaHseT 3HaK A; = A 4, €Cnu
BLINOMHAETCA YCMNoBMe

{A(c,_ Jn 2 AOL )_1p (6.28)

A(Sp )p 2 MO )

B NPOTMBHOM Cry4yae napameTp A MeHSeT 3Hak A; = —A,_4 U MHOEKC h npuHnmaetcs pasHbiM h = [ — 1. 3Hade-
HWEe NPUBEOEHHOr0 HaNpsKeHUs cneayeT BeYMCHATL No dopmyne

(01) = (o) + A~ Aloy) - (6.29)

6.4.3.5 Paamax HanpspKkeHun (G)R cnegyeT BblYWUCAATL MO UCTOPUN U3MEHEHUS NPUBEAEHHbIX Hanpsxe-
HUP (G) ANA NPUHATON NOCNeAOBaTENBHOCTM PEXMMOB Harpyxenus HY3 no ¢opmyne

(G)R N (G)max i (G)min’ (6.30)

roe (G)max’ (G)min = aJ'II'EGDEWI‘-IECI{VI MakCuManbHble N MUHUMarnbHbIE NMPpUBEOEHHbIE HANpAXXeHWHA, COOTBET-
CTBEHHO, Onsd OUeHMBaeMOW NCTOPUKN HanpsxXeHnu.
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PucyHok 6.3 — lMprmMep hopMUpOBaHWUS UCTOPWUM NPUBEAEHHOTO HAMPSXKeHUs (G) ¢ ucnonsaoBaHuem Teopun Museca

6.5 Onpenenel-me MEeCTHbIX YCNOBHbIX YNPYrux npuBegeHHbIX Hanpmxeuuﬁ

6.5.1 UcTopusa n3MeHeHs MeCTHbIX YCMOBHBIX YNPYrUX NPUBEAEHHbIX HanpshkeHUn (g) popMupyeTcs
OOHUM W3 CNeayHLUX METOLOB!

- Ha OCHOBE UCTOPUM U3MEHEHWS MECTHbLIX MPUBEAEHHbLIX HANPSKEHUA (G,) C y4eTOM MOnpaeky Ha
MeCTHbIe nracTnyeckne AedopMalLliM MaTtepuana npu NoMoLLM YpOoLLEeHHOro YrpyronnacTu4eckoro pac4eTa
cornacHo 6.5.2;

- Ha8 OCHOBE UCTOPUN U3MEHEHUA MECTHbIX NMPUBEAEHHbLIX HAaNPsHKeHU (G, ) C UCMoNb3oBaHUeM addek-
TUBHOTO KO3hLMEHTa KOHUEHTpauuKn K, cornacHo 6.5.4;

- NpY NOMOLLK NOMHOro YNpyronnacTUYeckoro pacydeTa cornacHo 6.5.3.

[MpaBuna onpefeneHnsa MecTHLIX YCITOBHbLIX YMPYrMX HANpsikeHWi B pe3sbax npuBegeHsl B 6.5.5.

McTopuio N3MeHeHUs MEeCTHLIX NPUBEAEHHbLIX HaNPSXeHUA (G;) creayeT paccyUTLIBaTk COMMACHO Mo-
NoXeHnaAMm 6.4.

6.5.2 YnpoLeHHbIHA yNpyronnacTM4eckuin pacuer

6.5.2.1 MNMonpaBky Ha ynpyronnacTudeckoe gedopMupoBaHue cnegyeTt NpoBoAUTbL C MCNOMb30BaHUEM
CTENEHHON annpokcUMauMn aMarpaMmmbl pacTsKeHUs MaTepuana creayoLlero Buaa

e-ET, ecnu e< o

g = - XY , (6.31)
T €
Rpe[f) , BCNN € > ¢,
€e
i
F
T
T Rpo,2
roe Rpe = : - — npenen nponopuuoHansHocTy, Mla;
-3 T pf
(21072 -ET +Rlp,|
T
_ R
0,73-Ig (1+1,4-1o 2-ZT)T7’”
Rpo.2
y= 2 — rokKasaTernb YNpPO4YHEHWS;
100
2,3 Igir
Ig 100-Z2
3, pl 7
210 + R}, JE
T
Eg = pTe — ndedopMau s, COOTBETCTBYIOLLAA Npeaeny nponopuuoHansHOCTH.
E
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Ecnu B paccmaTprBaeMoi 30He pacrnorioXeH CBApPHOW LIOB, TO 3Ha4YeHUs R;T;e 1 v NPUHUMAKOT HAUMEHb-
WKUMK M3 3HAYEHWIA ONs MeTanna wea M OCHOBHOMo metanna.

[Mpn nepemeHHOM B Te4eHWe nonyuukna TemnepaType 3Haq4eHus Rge W V BbIYUCNAKOT A8 MakcUManb-
HOMO M MUHUMAarnbHOMO 3Ha4YeHW TeMnepaTypbl B NOMNYLMKNE N0 COOTBETCTBYOLL MM 3HAYEHUAM REO 2 R’r'n, z7,
ET. PacueTHoe 3HaueHwe Rge NPUHUMAIOT paBHbLIM MOMYCYMME COOTBETCTBYIOLLMX 3HAYEHWUIA NMPU MaKCUMarb-
HOW M MUMHUMAanbLHOW TemnepaTtypax nonyuukna. PacyeTHoe 3HavyeHWe Vv NPUHUMAIOT paBHbLIM CBOEMY MWHK-
MarnbHOMY 3HAYEHWIO B MHTEpBane TemnepaTtyp nonyuukna. [JonyckaeTcs MCNofb30BaTh B pacyeTe 3Ha4YeHus
REE W v, COOTBETCTBYIOLLNE MaKCUManbHOW Temnepatype nonyuukna. Jonyckaetca npuHumath v = 0 npu
YCIOBWN MUCMOMbL30BaHWA B KA4eCTBE pPacyeTHOro 3Ha4yeHus R!TJe NoNycyMMbl 3Ha4Ye€HWW Npegena Teky4ecTu
REOQ npyv MakcMManbHOW N MUHUMAarbHON TeMnepaTtypax nonyuukna, nubo sHavyeHus Rgo,z npu Makcumarns-
HOW TeMnepaType nonyuukna.

MNpw TemnepaType Bbille TemnepaTypbl T, 3HauyeHue R;T)e onpenensoT No U30XPOHHOW KpueoW gedyop-
MWpPOBaHWS 3a BPEMS Harpy>XXeHusi KOMMOHEHTa B TeYeHMe paccMaTpyMBaeMoro nonyumnkna.

OnutenbHOCTb NOMNyuuMKia paBHa BPEMEHW M3MEHEHWST HaMnpPsHKeHWn 0T MMHUMAanbHOro (Makcumanb-
HOro) 40 MakcMmarnbsHOro (MUHMMarnsHoro) 3HadeHus. MNpu pacyeTe HanpsHKeHWIA B NpoLecce nycka, Bbixoaa
Ha CTauWOHaPHLIA PEeXUM NOcre Kakoro-nmbo nepexodHoro pexuma 1 paboTbl HA CTALMOHAPHOM peXume
A0 CreayoLlero NepexogHoro pexuma npy TeMnepartypax Bbilie TemnepaTypbl T; Heo6X0AMMO y4nTbIBaTb
cpenHee BpeMsi paboThl HA CTALWMOHAPHOM pPEXUME MeXOy COOTBETCTBYHOLLMMUN NEPEXOAHBIMU PEXUMAMU.

Mpu TemnepaType, Npesbillatowen Temnepatypy T, nokasaTenk yNpoYHeHWUs Creayer BblMUCNSATE Mo

dopmyne

o} GT
=
Rpo2t
A (6.32)
lg e
Ti
€0,2¢
roe REO op o] — npegen Teky4ecTM M HanpsikeHMe, COOTBETCTBYKOLLEEe YNpyronnactuyeckon aedopma-

unn ', NpuHMMaeMble Mo M30XPOHHOW KPUBOI AedOPMMPOBaHWNS ANA ANUTENbLHOCTH t 1
Temnepatypbl T nonyuvkna;
ecTJ,zr — pedopMauus, COOTBETCTBYOLWAA Npeaeny Teky4ecTu Rgo,zti
gl Ledopmaunsi, COOTBETCTBYHOLLas O‘T(He meHee 2 %).

6.5.2.2 Mpachmkn n3MeHeHMs HanpsikeHun (Gg) U (G,) CTPOAT NyTem nocrefosaTenbHon 06paboTku 3Ha-
YeHWi () ANA pacHeTHbIX MOMEHTOB BpeMeHu iy, t,, ..., f, ..., t. TTpy 3TOM MCNOMbL3YIOT BCNOMOraTenbHble
napameTpbl &, A 1 v, a TakKe NHAEKCH MOMEHTOBR BpemeHu /, b v h. B Hayane pacyeTta npuHumaloT: b = h =0,
I=1,&=A=7=1,(0.)y = (6p)y = (O4)p = 0. 3HaueHus (cg), u (c,), (I =1, 2, ..., m); paccynTLIBaIOT B 3aBUCH-
MOCTHK OT 3Ha4YeHns 6e3pa3MepHoO BENUYMHbI (cs,_)l,/ﬁ’ge B credytoLLem nopsigke:

a) B crny4yae ecrnu (GL),/Rge <-1,npu X =1uny=1uHn pasy He Bbina ncnone3osaHa gopmyna (6.33),
TO CnegyeT NpuHUMaTb A =y = —1;

6) 3HayeHWs napameTpoB &, A U ¥, @ TaKKe UHOAEKCOB MOMEHTOB BPEMeHU b 1 h Ana AanbHeRWwnx Bbi-
YUCMEHUA NPUHUMAIOT COMMacHO CNeayLWMM YCNoBUSM, MpoBepsieMbiM B nocregoBaTtenbsHocTn 1) — 3):

1)ecnuny- (G‘L),-."RTG < Ay—2 v ang pac4yeta (Gg), B NpeALecTBYOLINE MOMEHTLI BpeMeHu Gbia Ucnoss-
3oBaHa hopmyna (6.33), To npuHumatoT £ =2, y= =y, h = b.

YcnoBue 2) He NpoBepsieTcs;

2)ecnny- (GL),/R-‘;_;E > Ly, TO napameTpsbl &, Y U UHAEKC h COXPaHAKT CBOM 3HAYEHUS, ONpeaeneHHbIe s
NpeaLlwecTBYOWENO MOMEHTA BPEMEHH;

3) ecnun |(0*L),./R’T,e| NpuHANo Havbonbllee 3Ha4yeHWe cpen Bcex paHee pacCMOTPEHHbLIX MOMEHTOB Bpe-
MeHM, cnegyeTt npuHumats & =1, h = 0;

B) ecnu Ha 3Tane ©) BbINOMHEHOo XOoTH Obl 0QHO M3 ycrnoBuid 1) — 3) [4TO COOTBETCTBYET yNpyronnacTtu-
yeckoMy nedOpMUPOBAHMIO Ha yHacTKe HarpyxeHus f,_4 = t], (og), u (o), cnegyeT BHIYMCNATL MO hopmynam:

1

v v - 2V 4y
(GF )] :sign[(csL )} —(O'L )h](iRge)V“ (1_; [(GL)I _(GL )h] 2+1TV(§R,Z)-6) )1 +(0F )h- (6-33)

1-v
. v T v
(o4 )y = sign[(o, ) —(0L )] (ERpe] (08 ) = (0 | + (o4 (6.34)
15
Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 19/114

CTpanuua ookymeHTa - https://GostExpert.ru/gost/gost-59115.9-2021


https://gostexpert.ru?utm_source=pdf&utm_medium=65231
https://gostexpert.ru/gost/gost-59115.9-2021?utm_source=pdf&utm_medium=65231&utm_term=page

rOCT P 59115.9—2021

Ecnuv He BbINONHEHO HW 00HO M3 ycroBuid 1) — 3) [UTO COOTBETCTBYET YNpyromy AehOpMUpOBaHUI0 Ha
y4acTke HarpyxeHus t,_; = t], npuHuMaloT:

(0p) = (o) = (o, )p * (0 (6.3

(04 = (o) = (O )p + (O

W BblYUCNEHWS NMPOAOIIKATCH Ha aTane r);

r) nocne BbiMUCNeHUs (g), no popmyne (6.33) cneayeT npuHumMaTe b =/, A = (GL)DIREE;

A) ecnu | <m, To crnegyeT NnpuHuMaTe | =/ +1 1 BelYMCNIEHUS NPOAOIKAKTCA AMNs CriedyoLlero MoMeHTa
BpemeHu ¢, Ha aTtarne a). [pn [ = m pacyeT UCTOPUKU M3MEHEHWUA MECTHbIX YCITOBHbIX YMPYTVIX HANPSHKEHW (G g)
3aBepLUeH.

6.5.2.3 YnpouleHHbIA ynpyronnactu4eckui pacdeTt no copmyne (6.33) gonyckaeTcsi BbIMONHATE A5

30Hbl KOHUEHTpauun Hal'lpﬂ}KEHVIﬁ Npu BbINONHEHWKX YCITOBUA

c
% <2R0y5. (6.37)
(o)
B cnyyae HeBbinonHeHus ycnosua (6.37) onpefeneHune yCnoBHbLIX YNPYTUX MECTHLIX HaMpsikeHUn (G )
crnefyeT MPOBOAUTL MOMHbLIM YNPYronnacTU4ecKMM pacdeToM KOMMOHEHTA B COOTBETCTBUM € 6.5.3.
6.5.2.4 B cnydyae, Korga NpoLecc HarpyxeHust KOMMOHeHTa npeacTraesnseT coboil nepruoguyeckyro no-
CrefoBaTenbHOCTb, rpaukn M3MEHEHUS HanpsXXeHUA (G ) AOMYCKaeTCs CTPOUTL C UCTONb30BaHNEM NOBTO-
paowmxca Gnokos. Mpu aToM, ecnu npu pacyeTe uctopun (cg) no 6.5.2.2 ncnons3osaHa xoTa Obl 0AWMH pa3
dopmyna (6.33), To creQyeT paccMOTPETL NocnefoBaTenbHO ABa OOMHAKOBLIX DIOKa M3MEHeHUs Hanpsike-
HUA (O;) U paccuuTaTtb Mo HUM [Ba Gnoka HanpsxeHwun (og). B aToM cnydae 4vcrno Monyumknos (LMKMOB)
Ka)Kgoro Tuna mexay abconmTHO HaubOoNMbLMMK 3HAYEHUAMU (Gg) NPUHUMAaKT pPaBHbIM OXUAAEMOMY Mpu
akcnnyaTauum Yncny BrokoB Harpy»KeHus 3a BblYeToM 1, YMcno ocTanbHbIX paBHoO 1.
Mpumep NCTOPUM N3MEHEHNSI MECTHBIX NMPUBEAEHHBIX HANPSHKEHWI (G, ) 1 () NoKasaH Ha pucyHke 6.4.

(o) 4 L
]
(er) ) 1\ (P /
/ A !
I\ i\ !
I \ 7\ ]
i \ i i
A I U A | H
__,’ r__\ L _\____;_
7a\ ] N/ v
’l \‘ ’l \J \\ ’f
[/
I \\ i’ \\ i
} \ ] \ /
\ I
\ ! \
1 2 \w3lf =4 5 6 v
I U | I
v \/
Bnok HarpyxeHusa Brok HarpyxeHus
I -

* Monyumknbl Mexay HanbonbLWMK 3Ha4eHuaMK (G g)

PucyHok 6.4 — pacmk 3MeHeHWA MECTHEIX NMPUBEAEHHbLIX HANPAXKEHUIA (G, ) 1 (Gf)

6.5.3 NMonHbIA ynpyronnacTU4eckUin pac4yer
6.5.3.1 B peaynkraTe nonHoro ynpyronnactuydeckoro pacyeta HOC ¢ yyeToM KOHLEHTpauuu Hanpske-

HUIA Ona Kaxagoro pac4eTHoOro MOMeHTa BpeMeHU f,, onpenendarT cne,u,yrou.l,we KOMMOHEHTHLI ,n,ecpopmauum B
TOHKE: Ex(1)s Ey(1)r E2(1) Exyity Eyz(ry Eax(iy

16

20/114

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru
CTpanuua ookymeHTa - https://GostExpert.ru/gost/gost-59115.9-2021



https://gostexpert.ru?utm_source=pdf&utm_medium=65231
https://gostexpert.ru/gost/gost-59115.9-2021?utm_source=pdf&utm_medium=65231&utm_term=page

rOCT P 59115.9—2021

3Ha4yeHnss KOMNOHEHT YCITOBHbIX YNPYTrmnx HaI'IpFl}KEHVIFI crnegyert BblHUCNATE NO cbopr\nynaM:

ET .
= (1- ~1 T 6.38
GFX(I) (1+ “)(1 —2u)[( H)EXU) y “EYU) + HEZ(I} ( o }l)O{ ] ( )
ET ”
S| Ll ~{1 T )
SFy(l) (1+M)(1—2M)[( H)E (1) + HEx() + UEZy — (1+ 1)t ] (6.39)
ET .
= —————(1- ~(1 Tl: .
SFx() (1“[)(1_2“)[( W)E() + UEx(y + MEY () — (1+ 1)t ] (6.40)
T
E
CFay(1) = 3y ) ) (6.41)
ET
SFyz(1) = 5 oy Sya(l) (6.42)
yz(1) 2(1+ l.L) yz(l)
7
OFzx(l) = 5 E2x(1)» (6.43)
() = S S0

roe 3HadeHue KoadpdpuuymeHTa lNyaccoHa L cooTBETCTBYET YNpyroMmy edopMMpoBaHUi0 Matepuana.

6.5.3.2 MicTopnsa M3MEeHEeHNss MECTHBIX NPUBEAEHHBIX YCMNOBHBIX YNPYTUX HANPsHKeHUA (G ) dopMupyerT-
C C ucnons3oBaHuemM Teopun Mmuseca B COOTBETCTBUK C NpaBuiamMu, U3NOKEHHbIMU B 6.4.3, ¢ TeM OTNNYMEM,
YTO BMECTO KOMMOHEHT MECTHbLIX HanpsKeHui G (1) BOMKHbI PACCMATPUBATLCA KOMMOHEHTBI Gy, PACCUNTAH-
Hble Mo popmynam (6.38)—(6.43), Npu 3TOM BMECTO MpVBEAEHHLIX HANPSKEHWIA (G, ); AOMKHbLI ONPeaensaTLCs
YCINOBHbI@ YNPYrie HanpsKeHus (og),.

6.5.3.3 HanpspkeHue (G;,) ANs MOMeHTa BpeMeHK f; onpedensioT no teopun Museca cornacHo 6.1.2 no
KOMMOHEHTaM TeH3opa HanPﬂmeHMPl B TOYKE Gy, Oyi1y Oz(1p Oxy(ty Oyz(ly Czx(l):

6.5.4 I chpekTUBHBLIN KO3 PULMEHT KOHLEHTpaLKUN

6.5.4.1 MNpu onpefeneHnm MeCTHbIX YCIIOBHbIX YMpPYruX NpUBEAEHHbIX HanpsikeHUn (Gg) C UCMOoMb30o-
BaHWeM 3PP eKTMBHOMO KoadduuneHTa KoHUeHTpauun K s BMecTo hopmynel (6.33) cneayet Ucnonb3osarb

chopmyny

K
(o) = K—Ef[(GL )y = (o) pl+ (0 (6.44)
a
Nnv
(op); = Kod(o), = (0),] + (op),- (6.45)

6.5.4.2 DpdeKTUBHbIA KOIDPULIMEHT KOHUEHTpauun K ; MECTHLIX NMPUBEAEHHbLIX HaNPSKEeHU! onpe-

OEensioT Ha OCHOBE 3KCNepuMeHTanbHbIX AaHHbIX. [eoMeTpus, CoCTOAHUE NOBEPXHOCTU, HOMUHAarlbHbIE Ha-

NPSKEeHUS U rpafneHTbl MECTHbIX HaNpsKeHWN B 30HE KOHLEHTPaLUWn UCNbITEIBAEMOro KOMNOHEeHTa, Mogenu

unun obpasua, nx Mmatepuan u TepmoobpaboTka, YCNoBUA Harpy»KeHUs AOMKHbI COOTBETCTBOBATL HATYPHOMY

KOMMOHEHTY KOHCTPYKLIUK.
T o

) 6.5.4.3 B pacueTax npu ycrnoeuu (o, ) 2 RpO,Z 3pheKTUBHLIN KO3 DULUUEHT KOHLEHTPaUUW Hanpsxe-
HUIW JonycKaeTcs BbIYMCIATL No popmMyne

K= # q(KG— 1), (6.46)

roe g — ko3 uUMeHT YyBCTBUTENMbHOCTM MaTepuana K KOHUeHTpauun HanpskeHun (g < 1).

KoahduuneHT g cnefyet BblYMCNATL:

-npu (6,,) = K4(c,) 2 RT, no dpopmyrne

1-99 T
q=qp + 2| Ky(05)-RT; | (6.47)
Rpo,2 —R-4

-npu (o4 ) = K (o) < RL credyeT NpUHUMATL PaBHBIM g, A€ gy — KOIMMUUMEHT YyBCTBUTENBHOCTH
MaTtepuana K KOHUeHTpauuu HanpsKeHun, onpegerneHHbld Npyu aMmniuTyoe MEeCTHbIX HanpsKeHwin, pasHon
npegeny BeIHOCIUBOCTU F\’Z.

KoathdhmumeHT g, BeIGUpaloT B COOTBETCTBUM C Tabnuuen 6.1.
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Tatnuuya 6.1 — 3HaveHns KOIhULMEHTA HYBCTBUTENBHOCTHU G

RE&ZIRL gy 30Ha KOHLIEHTPALMW HANPSKeHUA B KOMMNOHEHTAaX KOHCTPYKLIMA
0,4—0,8 1,0 OnopHble YCTPOWCTBA COCYOOB, OTBEPCTMA AONS LUMNWMEK KPenneHWs Kpblllek K
Koprycam cOCyAOB, OTBEPCTUS KpbIWEK U OHWL, NpW paguyce ckpyrneHus Bonee
40 Mmm
0,4 0,9 Tpy6Hble gocku, TpyBHblE ckpyrneHus, nepexon oT TpybonpoBoaa k dnaHuam npu
0.6 0.95 papuyce ckpyrneHus ot 10 go 40 mm
0,8 1,0
0,4 0,7 CKpyrneHus B BepLUMHAX Na3oB WU ONOpHLIX BYPTOB Mpu paguyce CKpyrrneHus ot 4
0.6 08 8o 10 mm
0,8 0,9
0,4 0,3 MeTpuyeckasn pesbba wnunek, 6onToB, raek Npu paguyce ckpyrneHva meHee 1 Mm
0,6 0,6
08 0.8
MpumeyvyaHune — lNpy NPOMEKYTOYHBLIX 3HAYEHMSAX R};M/an 3Ha4YeHWe g, CneayeT onpeaensTb NMHeRHON
WHTepnonauunen.

6.5.5 OnpegeneHne MeCTHbIX YCIOBHbIX YNPYTMX HanpsXXeHUN B pe3bbax

6.5.5.1 MecTHoe ycrnosHoe ynpyroe HanpsixeHve (cg) B peabbe BONTOB U LWUNUMEK BbIYMCIAOT B COOT-
BETCTBUM C 6.5.2. HanpsikeHne (G, ) paccUMTLIBAIOT C yHeTOM KO3 MUUMEHTa KOHLEHTpaUMn K, onpenense-
MOro Ans MeTpuyeckon peasbbl no chopmyne

K, :KS[1+1,57J%], (6.48)

roe KS — KO3 ULNEHT, 3aBUCALLMIA OT TUNA ralku;
s, — war pesbbbl;
R — pagwyc 3akpyrneHusi B OCHOBaHWM BUTKA.
[na ctaHgapTHOW raiku cxatua koadguureHt K, paeeH 1,0, a Ana railky pacTaxeHua—cxkatus npu
ANVIHEe PacTAHYTOW 30HbI, PABHOW AnameTpy pesbboson Yactu, K = 0,75.
KoathprumeHT Ky Ana NpoMEXyTOYHbIX AMMH PACTAHYTOW 30HbI raikn pacTsKeHWA—CxKaTha ycTaHas-
nMBaeTCcs NMMHENHOW MHTEPNOAALNEN.
Mpu yBenuyeHun BbICOTLI ranku cxatus ot 0,8 avamerpa pesbboson yactv o 1,25 u Beilwe Ky yMeHb-
waetcsa ot 1,0 go 0,9.
Mpw pacyeTe pe3bbOBOM YaCTW WNWMNBLKKA UNK 6GonTa, BBOpaYMBaeMon Bo draHel, y4uTeIBaeTCcs BNUS-
HMe Ha K pasnuumsa MexaHW4eCcKMX CBOMCTB MaTepuansl WnunbKM unu bonTa u conadua. Mpu atom npu anvHe
BBEPHYTOM 4acTn WNUMLKA, paBHoW ee anameTtpy n Gonee, koadduument K, = 0,75.
6.5.5.2 B cniyyae pasnuMuusa 3Ha4yeHWA npeferna Npo4YHOCTU MaTepuarnoB LWnunbkA unu donrta anw 7
chnaHua RE.,f KO3 (PULIMEHT KOHUEHTPAUWMW CNedyeT BblYUCTATL NO hopMyne

K = KSKW[1+1,57‘/%), (6.49)

roe 3HadeHue koapduuneHTa K, cneayet onpeaenaTb no Tabnuue 6.2.

Ta6nuua 6.2 — 3HadeHun koachduuventa K,

RT JRT 0.5 06 07 0.8 0.9 1,0
K 0,7 08 0,87 0,95 0,97 1,0

w

6.5.5.3 [lonyckaeTtcsi MeCTHOe HanpshkeHue (Gg) B pesbbax onpeaensts ¢ MCnonb3oBaHneM 3 HeKTUBHO-
ro koadppuLiMeHTa KoHUeHTpauun K ycornacHo 6.5.4.1. Ecnu HanpsixkeHve (O‘L) He BbIXOOMWT 3a Npegerbl ynpyro-
CTH, TO KO3hpULMEHT K CrieayeT BLIYUCNATL No dhopmyne (6.46). Ecnn HanpspkeHne (G, ) BbIXOAWT 3a npegensl
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yMpyrocTu, To Ans pe3bboBOro coeguHeHWs ¢ METpUYECKOW pe3bboi n3 cTanu ¢ ZT230 % npw KOHTPONMUPYyeMOM
npodune pessbbl C pagnMycom 3akpyrneHus B OCHOBaHUW BUTKA R aonyckaetcs npuHumats K = K.

[lna KOHTpoONMpyeMbIX MEeTpPUYECKUX pe3bb ¢ BnaguvHoW ©e3 3akpyrneHusa U3 crtanei c ZT 2 30 % 3Ha-
ueHne K= 1,2K, rae K; — 3HadyeHne KoahpuLMeHTa KOHLEHTPaUNK HanpsxeHnid B pesbbe C Lwarom s, u
paguycom 3akpyrneHua R = 0,11s,.

6.5.6 MNpu pacyeTe NpyBELEHHbIX MECTHbLIX YCIOBHbLIX YPYTMX HANPs»KEHUA OT MEXaHUYECKUX U Temne-
paTypHbIX Harpy3oK B CBapHbIX COEOUHEHUAX C HenosiHbIM NponnasneHneM, BbINONHAEMbIX ayCTEHUTHBIMK
3MNEKTPOAAMW W UCMOMb3YEMbIX ANA NMPUCOEAWHEHWUS] 3NEMEHTOB aHTMKOPPO3MOHHBLIX pybalek, ahhekTms-
HbIA KO3(@ULUMEHT KOHLEHTPALMWU OCEBbLIX HanpsKeHun nibol kaTeropun cnedyeT BbIYWMCNATH B 3aBUCK-
MOCTU OT amrynTyabl U3rubHoi G, ¥ PABHOMEPHO PacnpefeneHHon G, COCTaBMAWNX HanpsxeHus 6es
yyeTa KoHUeHTpauum no popmynam:

2
Ky = 3,5+2,8:10° Ga‘—m—o,zJ [M-z-mﬂ
Oam * Oap E

G + 0 e)
npu 2:107% < 81 _—8b < 4.107° y 02— < (6.50)
E Oam T 9ap

Oam * Oab -3 Cam
K., =35nmm ———<2-107" unm ———— < 0,2 unu npu 6,,,, = 0 HE3aBMCUMO OT G,.. (6.51)
ef T am ab
E Gam T Oab

[ns KonbueBbIX MeMBpaHHbIX HanNpPsKeHWA BIUSHUE KOHLEHTPaLMKM He yYuTbiBaloT. BeicoTa cBapHoro
LIBa OOMKHA OblTb HE MeHbLLE TOMWMWHbLI CaMOW TOHKOW U3 CoeuHsIeMbIX geTanei B MecTe cBapku. [pu Bo3-
HWKHOBEHWWM B CBapPHbIX COEAMHEHUAX C HEMOMHbLIM NPOMNMAaBAeHUeM NNacTUYeCKUX LMKNMYeckux gedopma-
LKA 3HAYEHUS YCNOBHLIX YNPYrUX HanpsikeHwih 6e3 yyeta KOHUEHTPaAUWUM B CEYEHUM CBAPHOMO COEAMHEHUS

HeobxoaMMo onpeaennTs U3 YNpyronnacTU4Yeckoro pacyeTa.
6.5.7 HanpsaxeHwne (0f),,, ONPenensioT kak Hanbonbllee no abconoTHOMY 3HaYeHMI0 YCIIOBHOE Ynpy-

roe HanpsXeHue 3a BECb NPOLECC U3MEHEHMUS HanpshXKeHW.

6.6 DopMUpoBaHUe pacveTHLIX LMKMOB U3MEeHEeHUA HanpsKeHWn

6.6.1 GopMUpPOBaHME PACUETHBIX LIMKMOB HAMNPSKEHWA JOMKHO NPOBOOUTLCS B COOTBETCTBUM C MPUHLM-
NOM HaubBomMbLWUX Pa3MaxoB: KaxObli U3 MNOCMNEeN0oBaTEelNbHO BblOENAeMbIX U3 UCTOPUN U3MEHEHMWS Hanpsxe-
HUIA LMKMNOB AOMKEH MMeTb HanBonbLUNI BO3MOMXHLIN pasmax (aMnnuTyay).

6.6.2 Paamax npyBeJeHHOro HanpskeHua A(Gg) B pacHeTHOM LMKNe crneayeT BblYMCnaThL no opmyne

A(oF) = (OF)max = (OF)min: (6.52)

rae (08 max: (OF)min — anrebpauyeckn mMakcumanbHoe ¥ MUHUMArbHOe 3Ha4yeHUsi NPUBEAEHHOTO HaNPsXe-
HWSA, COOTBETCTBEHHO, AN BbiAENEHHOro pac4eTHOro Lukna.

AMNINTYAY NPYBEAEHHOTO HaNPSXEHWs (O ) B pACYETHOM LIMKIE OMpeaensioT Kak NoMnoBuHa pasmaxa.

6.6.3 OnpeneneHune pacyeTHbIX aMNUTYA UMKIOB (G ,£) B TpyGonposoaax npoBoAsT B COOTBETCTBMM C
MOCT P 59115.15.

6.6.4 [lonyckaetcs onpeaensaTb pacyeTHbIe aMNNUTYdbl LUKIOB (G,c) Ha OCHOBE UCTOPUN M3MEHEeHMS
NPMBEAEHHbBIX HanpshkeHnin 6es y4eTa KoHUEHTpauun (G) Npy NOMOLLM YMNPOLLEHHON METOANKM, NPUBELEHHOR
B MpunoxeHumn A.

6.6.5 ®opMupoOBaHME LIMKMNOB NpUBEOEHHbIX HanpsxeHui Be3 yuyeTa KOHUeHTpauuun (o) BbINONHAETCS
Tak e, Kak 1 Ansl YCINOBHbIX YNPYTrnX HanpshkeHWid, ¢ TeM OT/IMYMEM, YTO BMECTO rpatuKoB M3MEHeHUs (o)
paccmaTpuBatoTcs rpaduki (o).

6.6.6 PexomeHayembli anroputM OpMUPOBaHNA PacyHeTHbIX LMKIOB NPUBEOEHHbIX HANpPsKeHWH, onpe-
AEeneHHbIX C MPUMEHEHWEM TeOpUK HanbOoNbLUMX KacaTenbHbIX HanpsXeHnin Tpecka U aHepreTU4eckon Teo-
pun Mu3seca, npvBeneH B NpUNoXxeHun b.

7 Knaccudukaumsa HanpspkeHUn

7.1 MNpw npoBeAeHnM NOBEPOYHOIO pacyeTa HanpsikeHa B KOMMOHEHTaX KOHCTPYKLMW NoApasnensaTcs Ha
kaTeropuu. Micnonb3yoT cnefylolne OCHOBHLIE KAaTETOPWUIN HAMNPSXKEHWUIA, onpeaensieMele U3 yNpyroro pacyeTa:
- G, — 061me MembpaHHbIe HanpsHKeHus;
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- Oy — MECTHbIE MeMOpPaHHbIe HaNpPAXeHNs;

- 6, — obLine n3rnbHble HanpmHKeHNs;

- Op; — MECTHbIE U3rMBHbIE HaNpPsHKeHWs;

- 67— obWwye TemnepaTypHble HanpsHXKeHus;

- O7, — MECTHble TeMNepaTypHble HaNPsSHKEHNS;

- 0, — HanpsxeHns KoMneHcauuu,

- O,y — CPEAHNE HanpsKeHWs PacTAXEHNA Mo cedeHnio bonTa unu WNUnbKK, Bbi3biBaemble MexaHu-
YEeCKMMMW Harpy3kamm.

7.2 6, — obwne memBpaHHble HanpsKeHusi, BbiblBaeMble 4eCTBUEM MEeXaHUYeCKUX Harpysok, Hop-
ManbHble K pacCMaTpuBaeMoMy CEeYeHWUto, pacnpefeneHHble No BCEMY CEYEHWH W paBHble CpefHeMy 3Ha-
UEHMWIO HanpsKeHW B gaHHOM cedeHun. OBwme memBpaHHble HanpsKeHWs credyeT onpefensTt BHe 30H
KOHLIEHTPaLMX HanpsKeHun.

MpuMepoM HanpsKeHUn, OTHOCALLIMXCA K KATEropum G, ABNAIOTCA CPeOHUE HanpsKeHUs pacTsKeHWUs
(Wnw cxaTtusl) No TOMWKWHE CTEHKM UWMWHAPWUYECKON, KOHWYECKON, 3NNUMNTUYECKON, ChepruHeckon Unm Topo-
cthepuyeckoin 060MoUKK, Bbi3biBaEMble 4eACTBUEM BHYTPEHHEr0 UMW HApPYXKHOTro AaBMeHWs, a Takke Hanpsa-
HKEHUSA B KPYTMbIX CAMOLHBLIX U KOMbLEBbIX NacTUMHAX NOCTOSIHHOM TOMNLWKMHBEI OT 0CECUMMETPUYHONO pacTsaru-
BaOLLEro (CXMMAaKLLErD) YyCUnums.

7.3 G, — MeCTHble MeMbpaHHble HanpsXXeHWs, Bbi3biBaemble [EeNCTBMEM MEeXaHWY4eCKNX Harpysok.
MembBpaHHble HanpPsPKEHUA OTHOCAT K KaTeropnmn MecTHbIX, 8CN pasMepbl 30HbI, B Mpegenax KoToOpol Hanpsa-

*eHusa npesocxogaTt 1,1[c], He npesbllwawT DJ,/D(S—C) N 3Ta 30Ha pacnonoxeHa He Brivke Yyem Ha

1,7,D(s - ¢) k ppyroit 06nacTy, rae HanpsKeHNs NPeBbILWaloT [o].

MpumMepamu HanpsXKeHUN, OTHOCALLIMXCA K KATETOPUN G, , ABMNAKTCS:

- MeMBpaHHble HanpsHKeHWsl OT MEXaHWYECKUX HarpysoK B 30Hax coefuHeHns o6onovek u dnaHLes;

- MeMBpaHHble Hanps)eHWs OT MEXaHUYECKUX Harpysok B 30Hax NpucoeguHeHnsa naTpyoKkos 1 onop K
cocygam.

7.4 6, — obuimne n3rmbHble HaNpPAXeHWs, Bbi3biBaeMble AeMCTBUEM AaBNEHWUS N MEXaHNYeCKUX Harpy-
30K, MEHAKLLMECH 0T MaKCUMankHOro NonoXWTEeNbHOro 3Ha4eHUst 40 MMHUMankHOTo OTpULaTeNnbHOro 3Have-
HMA NO BCEMY CEYEHUIO 1 NpuBOAsALLME K M3rnby Kopnyca cocyda nnu Tpybonposofa B LENoMm.

MpuMepamu HanpsXKeHUN, OTHOCALLMXCA K KAaTEropun G, ABMSTCA:

- HanpsKeHus narnba, BbidbiBaeMble eCTBYEM MEXaHUYECKMX Harpys3oK, AeACTBYOLLMX Ha KOMMOHEHT
B LieNoMm;

- HanpsekeHus narnba, Bei3biBAEMbIE AEACTBMEM AABNEHNA Ha NMOCKUE KPBILKK;

- HanpskeHWa narmba B HaKWMHBLIX KonMbuax U dnaHuax pasbeMHbIX COeAUHEHW, Bbi3biBaeMble 3aTs-
rom 6ONTOB 1 LWNKNEK.

7.5 65, — MeCTHble M3rNbHbIE HanpsKeHUs, Bbi3blBaeMble AENCTBMEM KpaeBblX CUIM M MOMEHTOB OT
MexXaHU4eCKNX HarpysoK.

Mprmepamu HaNPsXKEHUA, OTHOCALLIMXCA K KAaTeropumn Gy, , ABNAKTCA:

- HanpshkeHws narnba, BolaBaHHbIE AEACTBMEM OABINEHUS, B 30HAX COEAUHEHWA Pa3NUYHbIX KOMMOHEH-
ToB (pnaHel, v uMNMHApuyeckas obevarika Kopnyca, coeguHeHne obedarku Kopnyca v AHALLA U T. M.);

- HanpshxkeHwa n3rnba B TPyOONpoBOAAX B 30HE NMpUcoedvHeHUs dnaHues, Bbi3BaHHbIE AeCTBMEM 3a-
TSXKW OONTOB W LUNUMEK.

7.6 o7 — obLue TemnepaTypHble HANPSXEHUs, BO3HUKAOLWME OT HEPABHOMEPHOTO pacnpefenexHvs
TemnepaTyp Mo obbeMy KOMMNOHEHTa UMW K3-3a Pa3NUyYns KO3IMMULMEHTOB NMHERHOrO pacllMpeHnst maTepu-
anoe, NpUBOAsLLME B NpedenbHOM Cryyae Kk HeJonyCTUMbIM OCTATOYHbLIM M3MEHEHUAM (DOPMbI 1 pa3MepoB
KOHCTPYKLWH.

MprMepamMu HanPsHKEHUA, OTHOCALLIUXCA K KaTEeropumn G , ABNATCA:

a) HanpsHKeHWs, Bbi3blBaeMble Nepenajom TemnepaTtyp B UMnuHApuyeckol obevaiike B oceBoM (mpo-
OOMBHOM) 1 (MNK) guameTpanbHOM HanpasneHuu;

6) NMHeHasA YacTb pacnpeaeneHus HanpsKeHU, BbI3bIBAEMbIX Nepenagom TeMnepaTtyp no TonwuHe
CTEHKM KOMMOHEHTa B 30Hax coefuHeHus (dnaHew n LMNUHAPUYeckas 4YacTb cocyaa, natpybok u kopnyc co-
cyaa, Tpybonpoeoa v dnaxeu, TpybHas gocka u npucoeauHsAembie K Held TpyObl 1 T. n.);

B) NMHEMHasn YacTb HanpshkeHWN, Bbi3biBaeMblX NepenagomM TeMnepaTtyp no TONWMWHE NNOCKUX AHULL U
KpblILLEeK;

r) HanNpsaxeHWsa B 30He CThiKa LunuHapudecknx obevaek U Tpy6ONpoOBOAOB, BLINOMHEHHBIX U3 MaTepua-
NOB € pas’nnyHLEIMM KO3 ULMEHTAMU NMMHENHOTO TEMNEPaTyPHOTO PaclUUpPeHus.
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7.7 67 — MeCTHble TeMMNepaTypHble HanpsiKeHus, BO3HWKaLne 0T HEPaBHOMEPHOTO pacnpeaeneHus
TeMneparyp no obbemy KOMMOHEHTa UNKn 1n3-3a pasnnuins ko3 PULMEHTOB NMHENHOTO paclUMpeHna maTepu-
anoB, KOTOPbIE HE MOTYT Bbl3blBaTb HEAOMYCTUMbIX OCTATOMHbIX M3MEHEHWIA (DOPMbl M pa3MepPOB KOHCTPYKLMK.

MMpumepamMmn HanNpPsiKeHUA, OTHOCALLMXCH K KATeropun G, ABMAKTCH:

- HamnpsKeHUs B UEHTPanbHON YacTu ONMWHHBLIX UMNUMHOPUYECKUX N cdhepudeckux obonodek, Bbi3biBa-
eMble NnepenagoMm TeMMepaTtyp Mo TOMWUHE CTEeHKWU, 33 UCKIKYEHWEM TNUHENHON COCTaBMAKLEeRn Hanpsxe-
HWI, yKa3aHHoW B 7.6 ©);

- HaNpsKeHUA Ha HebonbLUKMX yYacTkax neperpesa (Mnu oxnaxaeHus) B CTEHKe cocyda unu Tpybonpo-
BOAA;

- HanpsKeHUs B aHTUKOPPO3MOHHON HaNMNaBKe 1M KOprnyce, Bbi3BaHHbIE pa3HOCTbH KO3 PULIMEHTOB NK-
HeWMHOro TeMnepaTypHOro pacllMpeHnsl MaTepuarnos.

7.8 06, — HanpsKeHUs KOMMEHCaL VK, Bbi3biBaeMble CTeCHEeHWeM CBOBoAHOro nepemelleHusa TpyGonpo-
BOAOB unn Tpy6. B 4MCNO aTUX HANPSHKEHU BXOOAT HAMPSKEHUs pacTSHKEHWUs! UK CxaTus o, ., uarmba o,
KpYHeHWs T,..

MNprMepoM HanpaXeHUs, OTHOCALLLEroGA K KaTeropun G,, ABNAETCA HANPSXeHNa pacTaxeHns (CxaTns),
KpydeHus 1 nsrnba B TpybonpoBoaax, Bbi3BaHHbIE CTECHEHKWeM cBODOAHOro nepemMelleHus Tpybonposoaa.

7.9 6, — CPeOHWE HaMPsHKEHUs PACTSHKEHNS MO CeYeHNo BoNnTa UMK WNUITLKK, Bbi3bIBAEMbIE MeXaHu-
YeCcKUMMU Harpyskamu (c yyeTom unu 6e3 yyerta 3aTara).

7.10 1, — HanpspKeHUs KpyyeHus B Gontax u WnunbKax.

7.11 6, — MECTHbIE HaNPsHKEeHUA C y4eTOM KOHLEHTPAaUWN HarnpsKeHni.

MMpumepamMmn HanpsKeHWA, OTHOCALLMXCA K KATeropumn G, ABNAITCA HaNpPsXeHus B 30HaX OTBEPCTUN,
ranTenewn, pesbb 1 T. N. OT MEXaHNYECKMX HAarpy30K 1 TeMnepaTypHbIX BO3LENCTBUIA, ONpeaensemble C y4eTom
adpdpbeKTa KOHLEHTpaUUN HaNpsHKeHN .

7.12 W3 kaTeropuid HanpsKeHUin hopMUpyOT pacyeTHble rpynnbl KAaTeropuii HanpskKeHU, KoTopble nc-
NONb3yT AN OLEHKN MPOYHOCTU:

- (6)4 — rpynna nprBeAeHHbIX HaNPAXeHNn OT MexaHW4eCcKUX Harpy3ok, onpeaensemas no cocTaBnsio-
LWMM OBLLMX MEMOpaHHbIX HANPSKEHWNA;

- (6), — rpynna npuBeaeHHbIX HanPSXXEHNN OT MEXaHUYECKNX Harpy3oK, onpeaenaemas no cyMmam co-
CTaBNALWNX 0BLLMX MU MECTHBIX MEMOPaHHLIX 1 0BLLMX NATNBHBIX HAMPSXKEeHWIA;

- (6)3,, — TPynna npuBedeHHbIX HaNPSHKEHWI, onpedensaemMas Kak CyMMa CpefHux no cevyeHuo Gonrta
UMW LWMUITBKA HANpsKeHWA PACTSKEHUS, BbI3bIBAEMbIX MEXaHMYECKUMM HAarpy3kamu, BKIYas ycunue 3arara,
¥ TeMnepaTypHbIMK BO30ENCTBUAMMU;

- (0)4,, — TPYNNa NPUBEAEHHBIX HANPSHXEHW B BoNTax W LUNUMLKAX OT MEXaHUYEeCKUX Harpy3okK, BKITHO-
4yasa ycunue 3artsara, U TeMnepaTypHbIX BO3AENCTBUA, onpeaenseMasi No COCTaBNAKLWMM HanpsX)eHWn pac-
TSDKEHUS, 1armba 1 KpyyeHus;

- (0g)q — Tpynna nNpuBeAeHHbIX HANPSHKEHNI OT MEXaHUYECKMX Harpy3oK U CEMCMUYECKX BO3LENCTBINA,
onpefensiemMas no COCTaBMNALWMUM 0BLMX MeEMBPAHHLIX HANPSXKEHWUN;

- (Gg)o — rpynna NpUBEEHHbIX HANPSHKEHNI OT MeXaHNYECKMX Harpy3oKk U CeMCMUYECKX BO3eNCTBIN,
onpeaensemasi No COCTaBMALWMM MeMBpaHHbIX 1 0BLWMX M3TMBHBLIX HANPSHKEHWUIA;

- (64)y — TPYNMNA NPUBEAEHHBLIX HANPAXEHWUIA, onpeaensaemas rno cyMmMam cpefiHux no ceveHuio Gonra
UINW LUMWMBKW HAMpsHKeHUA pacTaKEHUS, Bbi3biIBAEMbLIX MEXaHUYECKUMW Harpy3kaMyu 1 CERCMUYECKUMU BO3-
JEeNCTBUSAMMU;

- (04)4y, — TRYNNA NPUBEOEHHBLIX HAMPSHKEHUA OT MEXAHUYECKUX HArpy3oK, TEMMNepaTypHbIX U CENCMU-
YeCKWX BO3OeMCTBUIM, onpedensieMasi Mo COCTABMAKLMM HaNpsKeHUn pacTsKeHus, uarmba m KpydyeHus B
fonTax unu WnunbKkax;

- (0)p — MaKcUmanbHbIM pa3max NMpUBEAEHHLIX HaNPsXeHUA, onpeaenaemslX No CyMMam COCTaBA-
LWKMX OBLLKMX UNUN MECTHBLIX MEMBPaHHbIX, 0BLLMX U MECTHBIX M3rMBHLIX, 0BLNX TEMNEPATYPHLIX HANPSKEHUIA 1
HanpspKeHUIA KoMneHcauun B obopynosaHum n Tpybonpoeogax;

- (04F) — amMnNNUTyaAa NpPUMBEAEHHbLIX HAaMpPsXKeHUA, onpeaensemMbiX rno Cymmam COCTaBMsitoWmnX obwux
MIN MECTHbIX MeMOpaHHbIX, OBLNX N MEeCTHBIX M3TMOHbLIX, OBLLNX N MECTHbIX TeMNepaTypPHbIX HANPSXKEHWA 1
HanpsbKeHWA KOMMEHCALWN C YY4EeTOM KOHLEHTPaLMUy HanpsKeHnn.

[Mpw onpefeneHnn pacyeTHbIX FPYNN KATEropuUin HanpsKeHU NpuBefeHHbIe HanpsKeHWs BbIYUCIIST NO
TEOPUM MAKCUMarbHbIX KacaTerbHbIX HanpskeHuin cornacHo 6.1.1. Mpy onpegenenun amnnnuTyn (o) Takke
JOMYCKAETCH BbIYUCMATL NPUBEAEHHBIE HAMPSKEHWA NO 3HepreTudeckon Teopun Museca cornacHo 6.1.2.

7.13 B Tabnuue 7.1 npuBefeHsl NpaBuna no onpeneneHuio rpynn KaTeropuin HANPsKeHWn No KaTero-
PUSM HaNPSKEHUN.

K’
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3Hak @ B Tabnuue 7.1 obo3Ha4aeT, 4TO CyMMUPOBaHWE HANPsHXXeHWUA Npu (POPMUPOBaHWMK NPUBELOEHHbLIX
rpynn KaTeropuin HanpsXXeHW BbIMOMHAETCH C UCNOMNb30BaHMEM BbibpaHHON Teopuun npovHocTy (Tpecka nnu
Mwnzeca).

7.14 MNpumepbl KaTeropun HanpAHKeHWN NMPUMEHUTENBHO K PasnnyHbIM TUMaM KOMMOHEHTOB KOHCTPYK-
LUMiA NpuBedeHbl B Tabnuue 7.2.

7.15 MNpasuna no obpaboTke pacnpefeneHns HanpsHPKeHUn Mo CEeHEHWIO U MO TOMLWMWHE CTEHKN C LeSb
BbloeneHus cpegHux (MeMOpaHHbIX) N M3rMBGHBIX COCTaBMALWMX pacnpeseneHns npueeaeHsl B 6.2,

Tabnuua 7.1 — OnpeneneHune rpynn Kareropyuin HAaNPsBKEHWIA MO KAaTeropusiM HanpsiKeHWn B KOMNOHEHTaxX

Twvn KOMNOHeEHTa KaTteropuu HanpspKkeHUn [pynna kateropyuv HanpshkeHWn
O (©)4
[o,wmno,,]@c, (S
Kopnyca oBopygoBaHus, KpbiLu- l[o,nmmo,, ] ®c, 80, ® (o)r
KW, OHULLA, TPYBHbIE JOCKK 0790, P0,,BT,5
[o,nmm o, ] @c B, ® (o4F)
GT®GTL®0Km®GKb®TKS .
C YY4ETOM KOHLEHTPALMM HaNpsKeHi
Om (o)4
[6, wmo,, ]®c, (o),
[c wnmno_ ]®c,&c,,® (o)
Tpy6onposoael m me, gk R
Py P 07@0Km®GKb®1K8
[0, WK 6, ] B6,Bc,, @ (6,7
GT®GTL®GKm®Gkb®TKS

C Y4ETOM KOHLEHTPALUKNK HaI'IpH}KEHMFI

Om (©)

KomneHcaTtopel (TOpoBLIE, CUMNb-
thoHHble 1 Ap.) [0 v 6, ] B0,@0), @GOG (aF)
C Y4ETOM KOHLEHTPaLMW HanpsiKeHWi

Smw (0)1
oy c-lops (G)aw
BonTbl 1 WNWNbKK O 0180, D1, (O)aw
O P01007) OO, T, (Gaplw

C YY4ETOM KOHLEHTpaUKnn HaI'IpH}KEHHI;I

Tabnuua 7.2 — NpumMmepbl KNaccunkaLMm HaNpPsBKEHWIA NO KaTeropusam

KoMnoHeHT 30Ha KOMMNOHeHTa Harpyska Bug pacnpeneneHust HanpsKeHuia KaTempMH“
HanpsKeHWin
[mapkas yacTb (Kpo- | MexaHudeckne Ha- | CpedHue HanpskeHws no ce- o,
ME 30Hbl KpaeBoro | rpyaku YEHUID
athekTa
dp ) M3rnbHble HanpsXXeHua no ce- oy
LiMnuHapuyeckas,  Ko- HEHUHD
HUHECKAR, BNIMITUHE: TemnepaTypHbIii NuHeiiHas YacTb pacnpenene- o
CKan i cthepuyeckas nepenag no AnvHe | HUA No TonuuHe
obeuvalika (Kpbilka) wunu guameTpy
WameHeHne Temne- | MakcumanbHoe HanpskeHue o7
paTtypbl Ha nokane- | Mo TonwuHe
HOM y4acTke
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KomnoHeHT 30Ha KOMMNOHEHTa Harpyaka Bua pacnpegeneHns HanpsKeHui KaTETODVIHV
HanpsxeHwn
3oHa coeguHeHus | MexaHudeckne Ha- | CpegHwe HanpsxeHws no Tosn- Ot
rmagkon 4Yact ¢ | TPy3Ku LLUMHe
tnaHuem mnu Apy- M3rnbHble  HanpskeHua Mo S5
MM KOMMOHEHTOM TonLMHe
TeMmnepaTypHbINA JlvHeliHas YacTb pacnpepgene- or
nepenag HWA NO TOMLWMHE
Uunungpuyeckas, ko- | 3oHa coeguHenus | MexaHudeckue Ha- | CpegHwe HanpskeHus no ce- (s e
HW4eckan, annunTMye- | ¢ naTpybkom unu | rpysku YeHuto
cKkas chepuyeckan | KonnekTopom MarmBHble HampskeHns  no Sy
obevanka (kpblLLKa) TonLLMHe
TemnepaTypHbIN INvnennas yacTte pacnpegene- cr
nepenag HWS MO TOMLWKMHE
Harpyskn ot crtec- | JluHenHas yacTe pacnpenene- o,
HeHMs CBODOAHOIO | HMS MO ToNWWHe
paclmpenus Tpy6o-
NpoBOAOB
Topoeasa yacTb™® [aeneHwne CpefgHue HanpsKeHus no Ton- —*
Topocdepuyeckasn Hinne
KpbILLKa UMK gHULLE MarmbHble  HanpskeHus Mo Ty
TOMLWMWHE
LleHTpanbHas 3oHa | MexaHunyeckne Ha- | CpegHwe HanpshkeHws no Ton- G
rpy3Ku LMHe
MarubHele HanpskeHWs Mo op
TOMLWMHE
TemnepatypHbli ne- | JluHelHasa yacTe pacnpefene- or
penag no TonwuHe | HUS No TonwuHe
3oHa coeguHenus | MexaHudeckne Ha- | CpegHue HanpseHws no Ton- G
rmagkon 4acTu ¢ | TPy3ku LLMHe
q)“uaHLEEM unu obe- MarnbHble HanpskeHws Mo Opy
HauKon TONLLMHE
lNnockas Kkpbilwka unm TemnepaTypHbIi INuHelHas YacTb pacnpefene- or
AHulle nepenag HUA
3oHa coeguHenus ¢ | MexaHudeckne Ha- | CpegHwe HanpsikeHWs Mo ce- Ot
natpy6kom rpy3Ku YEHNIo
MarmbHble  HanpsxeHus Mo o7
TOMLWWHE
TemnepaTypHbIN JluHelHas YacTb pacnpegene- Gr
nepenag HWS MO TOMLWKHE
Harpyskm ot ctec- | JluHenHasa yacTe pacnpegene- Oy
HeHMs cBOBOAHOMO | HUS MO TONWWHe
paclmpenus Tpybo-
NpoBOAOB
Mapkasn yacTb MexaHudeckne Ha- | CpegHue HanpsxeHua no ce- .
TPY3KK YeHuto
M3rubHele HanpsxeHusa no ce- op
MaTpyBku, Konnekro- YEHWIo
pbl Harpyakn ot crec- | Nuneitnas yacTb pacnpegene- o1

HeHws cBoBogHoro
paclumpeHus Tpybo-
NpoBOAOB

HWA No TonwnHe
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OkoHYaHue mabnuupbi 7.2

KoMnoHeHT 30Ha KOMMOHeHTa Harpyaka Bua pacnpeneneHus HanpsKeHWi KaTeropwﬂu
HanpsxeHun
3oHa coeguHeHua ¢ | MexaHuyeckne Ha- | CpegHue HanpsikeHus Mo ce- o ja
oBeuankon rpy3Ku YeHUIo
M3rnbHble HanpskeHUs rno ce- oy
YEHWID
MarnbHole HanpsxeHus no Opt
MaTpybkn, konnekTo- TONWwNHe
pel 5 .
TemnepatypHbiii INvHelHas yacTe pacnpegene- or
nepenag HWSA NO TONLWKHE
Harpyskn ot crec- | JluHeilHaa yacTe pacnpenene- o,
HeHus ceobBogHoro | HWA Mo TonwKHe
paclmpeHus Tpyoo-
npoBOAoOB
MexaHuyeckne Ha- | M3arnbBHele HanpsbkeHWss Mo op
rPYy3Kn TOMLUHE
HaxumHoe konbuo —
TemnepatypHbie INvHelHas yacTe pacnpegene- or
Harpysku HWSA NO TONLWKHE
LleHTpanbHada 3oHa | MexaHuyeckne Ha- | CpegHue HanpsKeHUs no Ton- O
rPY3KK WMHe
MarnbHele HanpsxeHus no Gp
TOMLNHE
TemnepatypHbii ne- | lNuHenHas yacTe pacnpegene- or
penag no TonwMHe | HWA Mo TonwmHe
Tpy6Hble gocKKn
3oHa coefguHeHna ¢ | MexaHudeckne Ha- | CpegHue HanpsbkeHus no Ton- Ot
obeuarnikon rpy3Kku LHe
MarubHole  HanpsxeHus no OpL
TOMLWUHE
TemnepatypHbii JlvHeWHas yacTe pacnpegene- or
nepenag HWSA NO TONLWKHE
mapkas yacTe | Mexanunyeckve Ha- | CpegHue HanpsXeHus no ce- Oy
TpybonpoBoaoBs TPY3Kn YeHU
M3rnbHele HanpsxXeHuA no ce- oy
YEHUID
Harpyskun ot ctec- | CpegHue HanpspkeHws no ce- of
HeHna cBobBoOHOro | YeHuo
Tpy6onposoge! yonvHeHua Tpy6o-
NpOBOAOE M3rnbHele HanpsxeHus no ce- Op
YEHWK
HanpsikeHus KpydeHus, pas- T
HOMEPHO MO CEMEHUID
TemnepatypHbii ne- | MakcumaneHoe HanpseHue o7
penag no TonwuHe | Mo TonwumHe

* Knaccndukauns HanpspkeHWn B APYyTrMX 30HaxX aHanorMyHo cpepryeckon KpbllKe.
** Y4MTbIBAETCA TOMBKO NPU ONPeAeneHun (6), U (G,c), HO HE Y4UTEIBAETCA NpU onpefeneHnu (c), 1 (G),.
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8 PacuyeT Ha cTaTU4YeCKYH NPOYHOCTb

8.1 lNpu pacueTe KOMNOHEHTA Ha CTATUYECKYHD MPOYHOCTH HEOBXOAMMO NMPOBEPUTL BLINIONHEHWE YCMO-
BWUI NPOYHOCTK cornacHo 8.2—8.7 BO BCEX pacHeTHbIX peXumax v YCIoBUSAX 3KCNyaTauuu, npeaycMoTpeH-
HbiX npoektom A3Y (cm. 4.18), Npu OeWCTBUM BCEX pPacyHeTHbIX Harpy3ok (cm. 4.17), kpoMe OUHaMUHeCKUx
(B TOM YMCre CeMCMUYECKUX U BUBPALMOHHbIX).

Mpu onpeaeneHnn rpynn KaTeropuin HanpskeHun ()4, (o), creayeTt paccMaTpuBaTh TOMBLKO MexaHuye-
CKMEe pacqeTHble Harpy3ku (KpoMme AnHamudeckux). [py onpeaeneHMM pa3maxoB MpPUBELEHHbLIX HaMNPSKEHWNA
(0)p CNedyeT paccmaTpmBaTb MEXaHUYECKMe Harpysky (KpoMe ANHaMUYEeCKUX) U TeMNepaTypHble BO3AENCTBMS.

[Mpu pacyete GONTOB, LUNUIMEK M KOMNOHEHTOB, NMPegHa3HAYEeHHbIX A BOCMPUATUSA NepepesbiBaoLLInX
YCUMWUIA (LUMOHKK, Konbua, 6oBLIWKKM U T. M.) MPOBEPSAKITCA YCNOBWUA NPOYHOCTU NPWU AEACTBUM MEXaHNYeCKuX
Harpysok (KpoMe gMHamMu4eckux), a Takke Npu COBMECTHOM AEACTBUN MEXaHWYECKUX Harpy3ok (Kpome auHa-
MUYECKNX) U TemnepaTypHbIX BO34ENCTBUA.

8.2 HanpskeHusa pacueTHbIX rpynn KaTeropuii HAaNpsXKeHWn, onpeferneHHbie Npu pacyeTe Ha cTaTtude-
CKYH MPOYHOCTL KOMMOHEHTOR 0B0pynoBaHUSA U TpyBONPOBOAOR, HE AOMKHLI MPEeBbIWAaTL A0MYCKaeMbIX 3Ha-
YeHUn, npuBeaeHHbIX B Tabnuuax 8.1 n 8.2. 3HaueHne koadppuumenTa dopmel K, ncnons3yemoro B Tabnuue
8.1, npMHUMaT paBHbIM 1,5 And nnacTtuH 1 1,3 NS KOMMOHEHTOB NpoYein reoMeTpuyYeckon opmMbl.

3Ha4YeHUa HOMUHAIBHBIX A0MYCKaeMbIX HanpsxeHun [6] u [c], BbIMMCAT cornacHo TpebosaHuaM pas-
pena 5.

Tabnuya 8.1 — [onyckaeMeble HaNpsKeHWS AN KOMNOHEHTOB, 3@ UCKNMKYeHWeM BONTOB W LNUNEK

Pexun (), (), * (o)
HY3 [6] K [o] o
iin][ 25 - Aot [RTy 5. 2RIy
Rm
HHY 1,2[o] 1,2K [o] —
yrA™ 1,4[0] 1,4K [o] —
i 1,35[0] 1,7[0] —

* Kpome KOMNEHCUPYHOLLKMX YCTPOUCTE.
** TonbKo OS5 KOPMNYCOB PeakTOpPOB, NaporeHepaTopos, COCYA0B.

8.3 MakcumanbHoe (G);,,x U MUHUMANBHOE (G),,, 3HA4eHUA NpUBEAEHHbIX HaNPSXKEeHWA, N0 KOTOPbIM
onpenereH pasmax (G)g, He JOMKHbI N0 aBCONIOTHOMY 3HaYeHUo NpesocxoguTs RT .

Tabnuuya 8.2 — JonyckaeMele HanpseHusa Ans GoNTOB W WNMNeK

Pexum | (o), | (0)3, (0) 4y
HY3 [o], 1,3[a],, 1,7[c],
HHY3 1,2[o],, 1,6[c],, 2,0[o],,
YNA* 1,4[c],, 1,8[c],, 24[o],,
ym 0.7R%02 — —
* TonbKo O1151 KOPNYCOB PeakTopOoB.

8.4 lNpwu pac4eTe Ha cTaTUYECKYH NPOYHOCTL BONTOR W LUNUIEK YCUMNKUE 3aTara crneayet OTHOCUTL K Me-
XaHWYeCKUM Harpyskam.

8.5 CpeaHue HanpsxkeHUsa CMATUA He OOIMKHbI NpeBbIWaTb 1-5R7;;0 ». B cnyvae, ecnu pacctodHue ot
Kpas 30Hbl NPUMOXKEHWS HArpy3kn 0o cBOBOLHON KPOMKM NpeBbIllaeT pasﬁnepbl 30HbI, HA KOTOPOW OeNCTBYEeT
Harpyaka, JonycKaeMble HanpsKeHNa CMATUA MOTYT BbITh YBENUYEHbIl Ha 25 %.

8.6 CpenHue kacaTenbHble HanNpsKeHUs cpe3a B KOMMOHEHTax, NpeaHa3HaveHHbIX ANA BOCNPUATUS
nepepesbIBaKLLMX YCUMUA (LUNOHKK, KonbLa, 6OBLILWKY U T. M.), HE OOIMKHbI NPEBLIATL A0MNYCKAEMbIX 3HAYe-
HUIA, NpMBeaeHHbIX B Tabnuue 8.3.
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Tatnuua 8.3 — [JonyckaeMble HanpsKeHUA cpesa B KOMMOHEHTax, 3a UCKIMYeHnem BONToB U LWNKUIMEK

Pexum i
OT MEXaHWHECKNX Harpy3oK OT MEXaHWYECKUX HAarpy3oK U TEMNEpPaTYPHbIX BO3AEWCTBUMA
HY3 0.5[o] 0.65[c]
HHY3 0,6[c] 0,77[o]
YA 0,7[c] 0,9[o]
YU 0,68[c] —

8.7 HanpskeHus cpesa B peabbax He JOMmKHbI NPEeBbIWAaTh 3HAaYeHUA, NpuBeaeHHbIX B Tabnuue 8.4.

Tabnuua 8.4 — [Jonyckaemble HanpskkeHUA cpesa B pe3bbax

Pexxum kil
OT MexaHU4ecKUX Harpyaox OT MeXaHWYeCKUX Harpy3oK U TemnepaTypHbIX BO3ASNCTBAI
HY3 0.25RT, 0.32RT
HHY3 0.3R 0.38R7
YMA 0.35RT 045R ],
YU 0.35RT , —

8.8 BhinonHenue TpebosaHuin 8.3 1 Tabnuubl 8.1 no pasmaxam HanpskeHun (G)s He aAensetca obsa-
3aTenbHbIM AN KOMMAOHEHTOB B TeX Crydyasx, KOr4a BO3MOXHOE MpM 3KCMnyatauuu UcKaKeHue opmel
KOHCTPYKLMWMW, CBSI3AHHOE C HEBLINOMHEHWEM [OAHHOro TpebOoBaHMSA, HE MOXKET MOBMUSATL HA HOpPMarbHYH
3KCMNyaTaumno paccyuTbLIBAEMOro y3na (HeT HapyleHWs NMOTHOCTM PasfWuHbIX COeOUHEHMN, OTCYTCTBYET
3aKkNMHMBaHKWEe NOABWXKHbLIX YCTPOMCTB, HET HEQOMYCTUMOrO UCKAXEHWUA NPOXOAHBIX CEHEHWI, ONpeaensonx
pacxof TennoHOCUTEnNs, HET HeLONYCTMMbIX ed)opMaLlMid CONPSKEHHbIX AeTanen u T. n.).

HeobxoanmocTb yaoBneTBOpeHus TpeGoBaHusa No pasMaxam HanpsxeHun (G)g LOMKHA ycTaHaBnu-
BaTbCH KOHCTPYKTOPCKOW (MPOEKTHOI) opraHn3auuei.

8.9 [ina tpybonpoBogoe, pacdeT koTopbix npoeogat no FOCT P 59115.15, ycnoBus no paamaxam Ha-
npsbkeHuin (o) NpoBepsiloTCa cornacHo TpebosaHuam MOCT P 59115.15.

9 PacueTt Ha yCTOMYMBOCTb

9.1 OCHOBHbIe NONOXeHUA pacyeTa Ha YCTOﬁHHBOCTb

PacyeT Ha yCTOM4YMBOCTbL CredyeT NPOBOAUTL ANA KOMNoHeHToB obopyaoBaHus A3Y, 3a UCKITHYEHWEM
TpybonpoBoaos, paboTawlmnx Nog BHYTPEHHUM LAaBNEeHWEM, NMPEeBbILaLMM HapyHoe, B peXnmax 1 npu
BO34eWCTBUAX, NPegyCMOTPEeHHbIX NpoekTom AJY.

9.2 PacyeT TUNOBLIX KOMNOHEHTOB Ge3 ydyeTa non3y4yecTtu

9.2.1 Unnungpunyeckan obonoyvka nog AgeicTBUEM HapPYXHOro AaBneHus

PacyeT cnenyet npoBooMTb ANS MMafgkux LUNMHApMYeckux obonoyvek, HaxoaswWwmxca nog AedcTBUEM
BCECTOPOHHEro UM BOKOBOTO HapykHoro AaereHus. MNpu 60KoBOM OaBneHUU OTCYTCTBYET OceBas Harpyska
Ha Topuax 0BoMouKHN.

FMagkvMy cHUMTalTCs UMNMHAPUMYECKMe ODOMOYKM, Ha pacyeTHOW ANWHE KOTOpbIX OTCYTCTBYIOT yKpe-
nieHHble OTBEPCTWA C AMaMeTpoM, MpeBbilawm Hanbonblwnid gonyckaemblid AnamMmeTp HeyKpenmneHHoro
0OWHOYHOTO oTBEpCTMS (cnegyeT onpenenstb cornacHo MOCT P 59115.8), konbLeBble 1 cnupanbHble pebpa
KECTKOCTU Unu apyrue ykpennenus. NpogonsHele nvbo cnupansHelie pebpa xectkoctu ¢ yrnom go 30° k 0b-
pasyloLlen He paccMaTpMBalOTCA Kak yKpenneHne OT AeACTBMS HapyXHOro OaBreHus.

PaccmatpuBaeTcs rmagkas umnuHgpudeckasa obonodka Ha pacyeTHoW anuHe L. [Ana uunuHgpudeckoin
000N0oYKN, 3aKpbITOM hnaHLUeBbIMY COeQUHEHUSMU UMM MAOCKUMY HULLIAMMK, 38 PACYETHYIO ANWHY NPUHUMa-
0T ANWHY 000noYKn Mexay hnaHuamMu unu Mexagy niockKUMmu QHULWamMu.
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Ecnu umnuiapuyeckasn o6onovka ¢ TOPLOB 3akpbiTa NPMBapHLIMM BhIMYKMLIMW AHULWAMM, 38 pacqeTHYH
ANVHY MPUHKMMAIOT ONvHY UMNMHOPWYECKO 060MoYKK, YBENUYEHHYI0 Ha ONMHY OTOOPTOBaHHOMO LUIUHAPK-
YEeCKOro yvacTka 1 Ha H,/3 kaxpgoro guuuia.

PacyeTHble hopMynbl TPUMEHUMBI NMPW BbINMOMHEHWUN YCIOBUIA:

s-cC D
0,002 < <0,1; —mSS; as2%, (9.1)
m L
Da max — Da min .
rne 8 = 200——— — — 0BalnbHOCTb;
amax T Da min
Da — Da min — MaKCUManbHBIM U MUHUMAaIbHBIM HAPYXHbIE ONamMeTpbl, N3MEpPeHHble B Of-

HOM nonepe4yHomM ce4eHuK LI,I/IJ'IMHJZI,pM‘-IBCKOf"I 0BonoYKM.
KDMTV‘I‘-EBCKYIO OnnHY crnegyet BbIMUCINATE No cbopmyne

D
L, =12D m. 9.2
kr m §_0 ( )
KpuTudeckoe HanpsbkeHWe criedyeT BLIMUCATL No hopMynam:
-npulzl,,
s—c¢ A
O =11 ET{ ] ; (9.3)
Dm
D
- npu Tm <L<liy,
15
T Dm §—C
o, =13 E /| ——| . 9.4
kr L ( Dm } ( )
KpuTudyeckoe gasneHve credyeT BLIMUCNATEL No dpopmMyne
s-c¢
Prr = 2‘5kr( D, ] (9.5)
Jonyckaemoe Hapy)KHoe aasneHue cregyeT BblYUCSTh No hopMyne
[pa] = 0.58py,. (9.6)
: A y
roe & =min D,?;m — MOMNPaBOYHbINA KO3MMDULINEHT;
T
= Deoz
Or

Ana yunuugpudeckux obonovek ¢ D, < 25 mm 1 npu D, /s < 12 gonyckaemoe HapyXHoe AaBneHue crne-
OYyeT BblYUCNATE No hopmyne
[p,] = 0,67&p,,. (9.7)

YCTOMYMBOCTL LUunuHApuyeckon obonoykn obecneyeHa, ecnu BuINoONHEHO ycrnoeve p, < [p,].

9.2.2 UunuHpopuyeckana obonoyka nog geicTBMeM OCEBOM CUTbI

dPopmynbl NPUMEHUMbI AN pacyeTa rmajkux UMnMHgpudeckux obonovek 6e3 mpoponbHbix pebep
KECTKOCTK.

CnupansHble pebpa xecTkocTu nog yrnom Bonee 60° k obpasyllell He paccMaTpyUBaKTCA Kak yKpe-
nneHve oT OeNCTBUA OCEBOW CUIbI.

dopMyrnbl NPUMEHUMEBI NPU BbINOMHEHUW YCNOBUA

S—-C

0,002 < =08, (9.8)
m
PacuyeTHoe oceBoe HanpsxeHne CxXaTtua cneayert BblMUCTIATE No cbopmyne
By = a (9.9)
¢ nDp(s-c) '
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,D,ﬂﬂ onpeaeneHna 3Ha4dyeHnda 4onycKkaemMmoro Hanps>xeHusa cregyert onpejendaTb ABa 3Ha4YeHUA KpUutude-
CKOro HanpaxeHus:

- HanpsXeHwe nepeoro poaa — U3 ycrnosusa 06LIJ,EI7I noTepu yCTOﬁL{MBDCTM UMIMUHOPWUYECKOro KOMMNoHeH-
Ta KakK ONMMHHOIO CTEePXKHA;

- HanpsdaxeHWwe BTOPOro poda — U3 ycnosusA MeCTHOW noTepun yCTOi;'I‘-WIBOCTVI LI,I/'IJ'IMH,D,DI/IHECKOFI TOHKO-
CTEHHOW 060NOYKN.

KDMTMHBCKOE HanpsXxeHuwe nepBoro poga crenyet BbIHUCIATL No cbopmyne

B\
i m
o] =12E" | —| , 9.10
K ( oL ] (9.10)
rae n = 1,0, ecnv 06a KOHLA LUMUHAPUYECKON 0BOMOYKU LAPHUPHO ONEpPThI;

n = 0,5, ecrniu 06a koHLa 06OMOYKM KECTKO 3aaenaHbl;

1 = 0,7, ecru ouH KoHel 0BOMoYKN WapHUPHO ONEpT, a APYroM XeCTKo 3adenaH;

n = 2,0, ecrnu oauH KoHel obonodkn cBobomeH, a APYroi XecTKo 3adernaH.

KpMTMHECKOE HanpsXxeHwe BTOPOro poaa cnegyet BblHUCNATL MO cbopmyne

s =8
Ok =12ET ——. (9.11)

m

,D,OI'IyCKEIEMOE.‘ 0ceBOe HanpsxxXeHue CxXatua cnenyetT BblHUCIIATL Mo CbOpMyﬂe
[o.] = min{[o]4; [o ]o}, (9.12)

rae [o¢ly = 0,5810;
[0c]; = 058,06,
?;1, <t=2 — rnonpaBoYHble KOAMPULUNEHTHI,

-

. M Rpo,2
&, =min 0,7, ——}, A= —
= { 1+ A& } 4

1 Okr1
-
A R
£y = min{O,ZS;—z}, g =222
1+k2 0kr2

YCTONUMBOCTL LMNMHAPUHECcKoh obonoukn obecneyeHa, ecrnuv BeIMONHEHo ycrosue 6, < [6.].

9.2.3 Beinyknoe gHulle nog AeicTBMEM HApPYXKHOIo AaBneHus

PacueTHble hopmyrbl NpeaHasHavyeHbl ANA pacyeTa BbiNyKbIX OHULL nonychepryeckon M anmunTm-
4eckon hopMbl, HAXOAALWMXCA Nog AeNCTBUEM [aBreHus, paBHOMEPHO pacnpefeneHHoro no HapyKHoM no-
BEPXHOCTHU.

[onyckaeTtcs npumeHeHue opmyn ANs BbINYKNbIX OHWLW, cdepuyeckon dopmel. B cepuueckmx (Ta-
pensYaThixX) OHULLAX NOBEPXHOCTL MMeeT DOpMYy CErMeHTa cdephl.

PacueTHble hopmMynbl NPUMEHMMEI NMPU BbIMOMHEHWUW YCIIOBUR:

- H
0002<3"C<01 Zm>02. (9.13)
m Dm
KpMTquCKOE HanpsdaxeHue crnefyet BblHUCNATL MO d)OpMyJ'Ie
T 2Hm S—C
o = 1267 [ Em |[S=C ) 9.14
KpMTMqECKOE gaelneHue crnefyeTt BbIMUCTATL MO cbopMyne
2H s—c
_ agy, | S || B8 9.15
Pkr kr[ D, )( D, J ( )

,D,OI'IyCKEIEMOE.‘ Hapy»XHoe OaBneHue crenyer BblHUCATL No CprpMyl'Ie
[p,] = 0,5&p,,, (9.16)

. A
rae &= mln{0,15;m} — MONPAaBOYHbIN KOIPPULMEHT;
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T
- Rpo.2
Okr

YcTOM4YMBOCTb BbINYKNOro AHULa OGECHE‘-IEHEI, €CInn BbINOIHEHO YCNOBUE pa < [pa].

9.2.4 KoHuyeckui nepexo nog AeACTBMEM HapYyXKHOro JaBreHus

PacyeTHble CbOpl\ﬂyﬂbl NPpUMEHUMBbI ONA pacdeTa Ha Hapy»XHOe JaBneHune rmagknx KOHMHYeCKnx nepexo-
00B C YIrmoM KOHYCHOCTWM O, yOOBNETBOPAKLKMX YCINOBUAM!

S—-C S—C

<0,1 0,002 <
0m m

0,002 <

<0,% 10° < o < 60°, (9.17)

roe DOm n Dm — cpegHune gunamMeTpbl MEHbLUEIO U DonblUero OCHOBAHWA KOHMYECKOro nepexoga coOTBET-
CTBEHHO.
ﬂpw o < 10° KOHNYECKUIA nepexon oonyckaeTca paccMaTpuvBaThk Kak LUUNUHOPUYECKYH OGOHOHKy, OnnHa
KDTOpOI?I paBHa BbLICOTE KOHYCa, a CpE,EIHVIFI OunamMmeTp paeeH ounameTpy GonbLUero 0OCHOBaHMA. TO]'ILLI,VIHy CTEHKN
LUNMMHOPUYECKOM 0bonoykn NPUHUMAT PaBHOW TOMLLMHE CTEHKM KOHWYECKOro nepexoa.
KpuTnyeckoe HanpsxeHue cnegyert BBIMUCIATE NO cbopmyne

7
s—c)?
Okr :O,SCXET sina,/cosa(D—J , (9.18)
m
5
k-3
me Cy =2 a(1-x)
k=1
D
x==22M 0<x<0,8:
Dp,
a, = 1,098; a, = -0,823; az = 16,250; a, = 6,936; ag = -6,603.
Ha rpannuax pacuetHoro untepsana Cy =17 n Cy g = 38.
HDonyckaetca onpenenste C, B 3aBMCMMOCTM OT 3Ha4eHWs X N0 rpadpuky Ha pucyHke 9.1.
CX
40
35 //
30 /
25
20 —_
——
15
0 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 x
PucyHok 9.1 — pachuk ana onpegenenns C,
Kputn4yeckoe gasneHue crnegyet BblHMCNATL Mo opMyrne
s—-c
Prr = 26, ( Jcosa. (9.19)
Dm
29
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[onyckaemoe HapyxHoe AaBrneHue cnegyet BbiYMCnAThL no dopmyne (9.6).
[p.] = 0,5Ep,, (9.20)

i . A
roe ¢ = mln{O,T;—1 K} — NONpPaBoYHbINA KOAMDULUEHT;
+

= ooz
Or

YCTOM4MBOCTEL BbINYKOrO AHWLWA obecneyeHa, ecrnu BbINONHeHo ycnosue p, < [p,].

9.2.5 KoHu4eckui nepexoq nog AeACTBUEM OCEBOW CHUINbI

PacuyeTHble hopmynbl NPUMEHUMEI ANA pacyeTa rmafkux KOHWYECKUX NepexofoB, Haxodswuxcs nog
OEeNCTBMEM OCEBOI CUMbI, yAOBMNETBOPSOLWMX ycroBuam (9.17).

Mpw o < 10° KOHWYECKUA Nepexon AONYCKAaeTCa paccMaTpuBaTh Kak LMnuHapuyeckyto obonodky, AnvHa
KOTOPOI paBHa BbICOTE KOHYCa, a CPeaHWUA AnaMeTp paBeH auameTpy 6onbliero ocHoBaHWA. TonWmMHa CTEHKK
uunuHapuyeckon obonoYky cnenyeT NPUHUMAaTh PABHOW TOMLMHE CTEHKWM KOHUYECKOro nepexoaa.

PacuyeTHoe oceBoe HanpskeHWe cxatua cnegyet BblYUCNATL Mo hopmyne

F

O, = .
° nDym(s-c)cosa (3.21)
KpMTMHECKOE HanpsaxeHnwe cnenyet BbIYUCIIATL MO dpopl\nyne
o = 12E7 cos 0. (9.22)
0m
,D,OI'IyCKEEMOE HanpaxXeHune cxXatud cnegyert BblHUCNATL No cbopl\nyne
[6,] = 0,586, (9.23)

. A
rae &= mln{0,25;m} — MOMNPaBOYHLIA KOIPPULNEHT;

7
Rpo,2
e
Okr
YCTOMYMBOCTb KOHUHECKOTO Nepexoaa obecnedeHa, ecnv BbINOHEHO ycrosue o, < [0 ).
9.2.6 KoHuueckuii nepexoa Np1 COBMECTHOM AeiiCTBUU HapYXHOTo AaBNEeHUA U 0CEBO CUTMbI
YCTOMUNBOCTE KOHUYECKOTO Nepexoaa obecneyeHa, ecnu BbINOMHEHO YCroBMe

20 g B8, (9.24)
[0c] [Pal
rae gonyckaemoe HapyxXHoe OaBreHue M OoMNycKaeMOoe HanpsbKeHWe CxaTtua cnegyeT BblMMCnATh o 9.2.4 u
9.2.5 cooTBETCTBEHHO.

9.2.7 UnnuHpgpuyeckaa obonoyka npy COBMeCTHOM AelCTBUM HapyXXHOro AaBMNeHUA U OCeBOM CUNbI

PacueT cnegyeT NpoBOAMTL AN MafgkuxX LMNuHapudecknx obonovek 6e3 KonbUeBbIX, CMIUPanbHbIX UK
NPOAONbHbIX pebep KeCcTKOCTM UNn ApYrvx BUAOB YKpenneHus (rodpel 1 gp.), HAXOOAWMWXCS Noa AeNCTBUEM
OCEBOW CHMMAaIOLLEN CUNbl U BCECTOPOHHEro 1N GOKOBOro Hapy»XHoro AasneHus. INpu 6okoBoM AaBneHum
OTCYTCTBYET OCEBasi Harpyska Ha TopLax 06onoYku.

Obonouka paccmaTpuBaeTCca Ha pacyeTHOW AnuHe cornacHo TpeboBaHusam 9.2.1, npu BbIMOMHEHUM YC-
noewii popmynbl (9.1).

YCTOWYMBOCTL LUMMHOPUYECKO 0bonoukmu obecnedeHa, ecnu BeIMNOMHEHO YCNoBKUe

(4]
+Pa_<q0, (9.25)

[oc] [Pa]

rae gonyckaemoe Hapy:Hoe AaBreHne U AoMNyckaeMoe HanpsbkeHue cxaTtusa credyeT BbiMMcenaTh no 9.2.1 u

9.2.2 COOTBETCTBEHHO.

30
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9.3 PacyeT YNCNEeHHbIMM MeTog4aMu

9.3.1 lNpw NnpoBegeHUK pac4eTa KOMMOHEHTOB HA YCTOWYMBOCTL AOMYCKAETCSA ONPENENATh KPUTUYECKNE
3HAYeHMWA Harpy3KW YMCNeHHbIMU MeTofamu (Hanpumep MK3) B coOoTBETCTBUM CO CreayrLMMK NONOKEHUAMM:

- TONLUMHBI CTEHOK KOMMOHEHTA NpW pacyeTe credyeTt NPUHMMAaTh pPaBHbIMU (S — C);

- HAC B kOMNOHEHTEe AOMKHO ObITE ONpegeneHo NPy AeVCTBUM BCEX pacyeTHbIX Harpysok;

- pelleHneM IMHENHOW 3aga4ymn ycTon4meocTu (buckling) yncneHHsIM MeTogoM JOMKHO ObITh onpegene-
HO KpUTWYECKOE 3Ha4eHne Harpysku F;,, Bbi3blBaLLEe NoTep YCTONYMBOCTH.

9.3.2 YcTon4nBOCTEL KOMMOHEHTA obecrnevyeHa, ecnu BbIMOMHEHO YCNoBKE

Fkr

Nyr

F< (9.26)

roe F — pac4eTHasi Harpyska;
F,, — KpuTU4ecKkas Harpyska;

Ny, = — — KO3APULMEHT 3anaca yCTON4NBOCTH;

Ll S

£ — nonpaBoYHbIA KOSMMULMEHT, onpedensemMbld Ha OCHOBE COOTBETCTBWS PaccCYMTbiBAEMOW
KOHCTPYKUMW TUMOBbLIM CNy4YasiM, paccMoTpeHHbIM B 9.2.1—9.2.6, cornacHo NOACHEHWUSM K
topmynam (9.6), (9.12), (9.16), (9.20), (9.23). ins BoIYMCNEHNA Ny, CNEAYET NPUHUMATL Haun-
MeHbLUee 3HadeHune &.

9.4 Pac4yeT TUNOBbLIX KOMMNOHEHTOB B yCnoBuAX non3y4yecTtum

9.4.1 O6wKe NONOXKEHUA pacyeTa B YCNOBMUSAX NOMN3y4ecTH

PacueT Ha yCcTOWYMBOCTL B YCINOBUSAX MON3Y4eCTW 3aKl4YaeTcs B onpeaeneHun OoMnyckaeMoro cpoka
cnyx6bl (pecypca) Npy 4eACTBUW HA PACCHUTHIBAEMbI KOMMOHEHT 3aJaHHbIX HAPYKHOMO AABMNEHNUA U CXKUMa-
IOLLMX HArpy3oK, Unv Ans onpeaenexdus 4onyckaemblX Harpy3ok Npyu 3afaHHOM CPOKe Cryx0bl.

MNpy pacyeTax cnegyeT UCNonb3oBaTh hopmyny

E:EG—T+B-G”-t, (9.27)
roe € — CymMMma ynpyrown gecopmaumn n gecoopmauinmy nonsy4vyecTu,
o — pacyeTHoe HanpshkeHune, MlMa, onpegendemoe no 9.4.2—9.4.5;
B — koacduumeHT nonsyyectu, (1/MMa)™y~;
n — nokasaTenb Non3y4ecTy;
t — Bpema, .

3HaveHnss B M n onpedensAinT Mo MW30XPOHHBIM KPMBbIM OeOpMUpPOBaHWSA, NPUBEAEHHbIM B
FOCT P 59115.4—2021 (npunoxeHue b).

PacueTtHble dhopmynbl v meToaunki 9.4.2—9.4.5 pacnpocTpaHaTea Ha cnyvan o, < Rpo,z-

YcTOMYMBOCTE KOMNOHEHTA obecneyeHa, ecrnuv BuINOMHEHO ycroBue f < [f].

Pac4yeT KOMNOHEHTOB, OTNUYHbLIX OT paccMoTpeHHbIX B 9.4.2—9.4.5, gonyckaeTtca NpoBogUTb MeTOO0M
KOHEYHbIX 3NIEMEHTOB NpK yyeTe BUSHWUA HadalbHbIX HECOBEPLUEHCTB U yYeTe HENMHEMHOro NoBegeHUs KOH-
CTPYKUMOHHBIX MaTtepunarnos.

9.4.2 Pac4eT rnagkux ANMWHHbIX UUNUHOPUYECKMX KOMMNOHEHTOB, HAXO4AWMUXCA Nog OeUCTBUEM
HapyXHOro gaBneHus

PacueTHble hopMynbl MPUMEHKUMBI NPUY BLINMOMHEHWW YCNOBUSA

S—C

0,005 < <0,2. (9.28)

m

PacueTHbIn cpok cnyx6bl crieqyeT BEIYMCTATL Mo popMyne

{ = ok [1-20/(E0k )]

[ =] ; (9.29)
32 nBET 6"
roe & — nonpaBo4HbIi KO3hULMEHT, onpeaensieMblid COrnacHo nosicHeHusM K coopmyne (9.6).
31
Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 35/114

CTpanuua ookymeHTa - https://GostExpert.ru/gost/gost-59115.9-2021



https://gostexpert.ru?utm_source=pdf&utm_medium=65231
https://gostexpert.ru/gost/gost-59115.9-2021?utm_source=pdf&utm_medium=65231&utm_term=page

rOCT P 59115.9—2021

KDMTMHBCKOE Hanps>XxeHuwe cneagyet Bbl4YUCIATL MO cbopmyne

2
o
O —1.15( ) . (9.30)
Dm
Pac4yetHoe HanpsxeHne cregyer BblHUCIATb NO CbOpMyJ'Ie
D
G (9.31)
2(s-c)

rae p — HapyxHoe gaenexue, MlMa.
9.4.3 PacyeT NONHbLIX U yCEYEHHbIX KOHUYEeCKUX oBono4yek
PacueTHble hopMynbl NPUMEHMMbI NMPU BBIMNOMTHEHWUN YCIIOBUIA:

S—-C
0,005 < =9 0,1, 10° < o < 60°, (9.32)
Dm

roe o — Yrofl KOHYCHOCTW 060M0oYKM, paBHbIi MOMOBMHE YINa KOHyca Npyu BeplunHe, rpag.
PacueTHbIit cpoK cnyx6bl cnefyeT BeIMUCTATE Mo dhopMyne

[t] = agkrn[:_ 20/(E0u )], (9.33)

32 nBE" 6"
roe £ — nonpaeoyHbIi KO3 hULWEHT, onpedensaeMblil COrnacHo NosicHeHusaM K hopmyne (9.20).
KpuTuueckoe HanpsxeHue cnenyeT BbIYMCNATE No dopmyne

3
s-c¢ A
Gy =0,5C, ET sina,/coso:[D ] , (9.34)
1m
rae sHaveHus napametpa C, onpeaensioT CornacHo NnoAcHeHnsaMm K gopmyne (9.18).
PacyeTHoe Hanps:}XeHWe cneayeT BbIYMCNATL Mo hopmyne
D
5= Pm (9.35)

2(s—c)cosa
9.4.4 Pacuet cdepuveckux, SMNUNTUYECKUX U Topocthepuyecknx obonovek nog HapyXHbIM OaBAeHUEM
PacueTHble hopMyrbl NIPUMEHWUMbI NPY BLINOMHEHWUW YCNOBUS

0,005 <>—¢

it (9.36)
m

PacueTHbIit cpok cnyx6bl cnefyeT BeIMUCIATE Mo dhopMyne

_ S0k [1—20/@0;«)1

[t] (9.37)
2" hBET &"
rae & — nonpaBoYHbIA KO3 ULMEHT, oNpeaenseMblii CornacHo nosacHeHnsaM kK popmyre (9.16).
KpuTuueckoe HanpskeHue cnefyeT BbIYMCNATE No opMynam:
- onga ccepuyeckux obonodek
s-c
ok =12E : (9.38)
m
- ONs ANNUNTUYECKUX W Topocdepudecknx obonoyvek
s—-c
o4 =0,6Eb, o2 ! (9.39)

1

rae by, b, — 6onbluas n Manas nonyocy ANNMNTUYECKNX UK TOpoctepuyecknx 060no4ek COOTBETCTBEHHO, MM.
PacyeTHoe HanpsikeHue cnegyeT BelYUCHATE No hopMynam:
- Ans chepudecknx obonovek

pD
o=—-~"m"_; (9.40)
4(s-c)
32
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- ANSA BNAMNTUYECKMX 1 Topocdepnyecknx o6orodek
2

__Pb

2by(s-c)

9.4.5 PacueT rmagkux UHUNUHOPHUYEeCKUX 060]10‘191(, HarpyxeHHbIX OCeBbLIM CXaTUeM
PacueTHble q‘.)OpMyJ'IbI NPpUMEHKMbI NMPU BbIMNOINMHEHWUW YCITOBUA

(9.41)

S—-C

0,005 < <0,2. (9.42)

m

Pac4eTHbIn CpPOK CJ'Iy)KGb] crieqyet BblHUCIATE Kak HaMMeHbLlee M3 AByX 3Ha4YeHWn:

Ig] = (o —o)[1-20/(E15%1)] it (Ba/An)(200 " (9.43)
2"Bo" A, (n-1)Dp, (Bn/An)(Qfo)n71 )

1 E20kr2[1-20/(82042) |
[ ] - 2”71BET Gn
rae &, &, — nonpaBoyHble KO3 ULMEHTBI, OnpeaenaemMble CornacHo nosicHeHnam K dopmyne (9.12);

A, =0,54/3n;

(3‘”)”/2 An3 .
n- n+1
(n+1)2"
A, OnpefenstoT no rpaduky Ha pucyHke 9.2;
210D,
 s-¢

: (9.44)

)

An3

0,4

0,2

2 4 6 8 10 12 14 n

PucyHok 9.2 — 'pachuk Ans onpefeneHus A o

Kputnyeckne HanpskeHWst cnegyeT BbluMcnsaTs no copmynam (9.10) u (9.11).
PacuyeTHOe HanpshkeHue crnefyeT BblYMCNATE Mo dhopmyne
F

= nDy(s-c)’

(9.45)

roe F— oceBoe cxumatrowee ycunue, H.

10 Pac4yeT Ha UMKNTNYECKYH NPOYHOCTb

10.1 Pacuet Ha UMKIMMYECKYH NPOYHOCTE 3aKINK4YaeTCA B onpegeneHi AonyckaemMblxX HMCern LMKIOB Ha-
rPyXeHns no 3agaHHbIM aMnnnTygam HanpsaxeHnn UM O0nyCKaeMbIX aMniinTyn HanpseHnn Ansg 3agaHHbiX
YUCeN UMKNOoB U NMpoBEPKe YCIOBUSA LIMKITUYECKOM MPOYHOCTU.
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10.2 MeToauka onpegeneHns 4onycKkaeMoro 4y1ucrna UMKNoB no 3agaHHon aMmnnuTyae HanpshKeHW npu-
MeHMUMa Ans KOMMOHEHTOB M3 crnnasoB uupkoHus ¢ 1 % go 2,5 % Huobus, yrmepoaucThiX M NMerMpoBaHHbIX
(B T. 4. KPEMHEMAPraHLUOBWCTbIX, XPOMOMONMBAeHBaHaaWEBbIX U BbICOKOXPOMMUCTLIX) CTanen, a Takke cranen
ayCTEeHWTHOrO Kracca W Kerne3oHWKeneBblxX CrnaBos.

10.3 OnpepeneHre JoOMNycKaeMoOro Yncrna LMKNOoB No 3afaHHbIM aMnnuTyaaM HanpskKeHwin unu gony-
CKaeMbIX aMNNUTYL HanNpsKeHW Ans 3a4aHHOro Ynucna LMKNoB cnegyeTt NpoBoanTb:

- M0 pacyeTHbIM KPUBLIM YCTanoCcTW, XapakTepuayloL M B npegenax ux npyuMeHeHus 3aBUCUMOCTb MEX-
Oy gonyckaeMbIMU aMnauTygaMu YCIOBHbIX YNPYTMX HANPSXEHWIA U AoNYyCKaeMbiMX YMCNaMn LWKIOB;

- N0 ypaBHEHWAM, CBA3bIBAKOLWNM ONycKaeMble amnianTyabl YCMOBHLIX YAPYIrMX HanpsKeHun 1u gony-
CKaeMble 4MCcria UMKIIOB, NPy YTOYHEHHOM pac4yeTe.

10.4 AMnauTyga aKcnnyaTtaunoHHOro HanpsXeHus He JOrHKHa NpeBblllaTb OOMyCcKaemylo amnnutygy
HanpsbkeHua [o,.], nonyvaemMyto Ansa 3agaHHoro Yucna uvknos N. Ecnv 3afaHa amnnuTyga HanpskeHus, To
3KCMNyaTaunoHHOEe YMCNo LMKNoe N He AOMKHO npesblllars AOoMNYyCKaeMoe Yncno Lnknos [Ny].

Ecnu npouecc HarpyeHus cocTouT U3 psaaa LMKIOB, XapakTepuayemblx amnnuTyaamMmu HanpskeHun
(0,4F); ¥ COOTBETCTBYIOLLMMMN YKCnamu LMKNOB N, TO AOMKHO ObiTb BBIMOMHEHO YCMNOBWE NMPOYHOCTM MO HaKO-
NIeHHOMY yCTarnocTHOMY nospexaeHuto cornacHo 10.20.

10.5 PacyeTHble KpuBble ycTanoctu npueefeHsl B FOCT P 59115.5.

10.6 OnpegeneHve gonyckaemMon amnnuTyabl YCIIOBHOMO YNPYroro HanpskeHUs No pacyeTHbIM KpUBbLIM
ycTanocTu, npusedeHHsiM B FTOCT P 59115.5, ana 3agaHHoi TemnepaTypbl HUXe MakcMManbHon Temnepa-
TYpbl NPUMEHEHNS COOTBETCTBYIOLLEN pacHeTHON KPpUBOKW, AOMNYCKAETCH BbIMOMHATh NMYyTEM YMHOXEHUS 3Haqe-
HWS [0 4] MO PACYETHLIM KPUBLIM Ha OTHOLLUEHWE 3HAYeHUsi MOAYNsA yNpyrocTy matepuana npu 3safaHHon Tem-
nepaTtype K 3Ha4yeHW0 Npu MakcMMmanbHOW TeMnepaType NpUMMeHeHUs1 COOTBETCTBYIOLLEN pacHeTHON KPUBOW.

10.7 NS KOMNOHEHTOB, HAXOASALMXCA B BOOHOW cpefe, AonycKaeMble 3Ha4eHUsa amnnuTyabl v (unu)
yucna UMKIoB NPUHMMAKT HaUMEeHbLUMW U3 OnpedeneHHblX Ha Bo3ayxe (B COOTBETCTBUM C TpeboBaHMAMM
HacTofLlero nogpasgena) U 13 onpegeneHHblX ¢ Y4eToM BMNUSIHUA BOOHOW cpefbl.

OnpegeneHve gonyckaemow amnnnTyasl U 4OMYCKaeMOoro Y1cra LMKIoB B BOHON cpefe pekoMmeHgyeT-
CSl BbIMOMAHATL NO METOAMKAM, OCHOBaHHbLIM Ha 3KCMEePMMEHTANbHbIX MCCreoBaHuAX.

HonyckaeTtcsi BbINOMHATL pacyieTHoe onpeaenenue [o,.] u [Ny] 1 npoBepky ycroBusi NpOYHOCTH € yde-
TOM BNUAHWA BOLHOW Cpefbl MO MeToAVKe, NMPUBEOEHHOW B NPUoxeHuu B.

10.8 Jonyckaemas aMmnnuTy4a YCrOBHOMO yNpyroro HanpsXeHus unu gonyckaeMoe Y1Mcno LMKNoB npu
[Ngl = 1012 cnegyeT BblYUCNATL MO hopMyram:

(o0 ] ETel N RI
afF | = — =
N (4 [NO ]) Ng |:(4[NO ]) ¢+ :]]-H’:|
—=iF 10.1)
[o,r] ETel R! ’ :
OaF | = < £
(4w [No )™ (any[No])™ + %

rae ng, Ny — KO3(PMULMEHTEI 3anaca NPOYHOCTH MO HAMPSKEHWUSIM U YACTTY LIVKIOB;
m, m, — napameTpbl, onpegensemMsie no Tabnuue 10.1;
r — KO3 MUUMEHT aCMMMETPUM LUMKIa HanpsXeHWn;
RZ— XapakTepucTuka NpoYHOCTH, MPUHUMaeMas paBHOM

RI=RT (1+1,4-1072Z7); (10.2)
Eg— XapakTepnCTrKa ninacTtn4yHoOCTH, 3aBUCALLaA OT 3Ha4YeHWA Zg—i
* T
T 100 (OF dmax — Rpo2 T

e: =115lg - npu (GF) .y = Rpg o (10.3)

¢ 100 - 27 27 e e

T 100 :
ec =11519———= npu (6F)pax < Rg 2 (10.4)
100 - Z, ’
34

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 38/114

CTpanuua ookymeHTa - https://GostExpert.ru/gost/gost-59115.9-2021



https://gostexpert.ru?utm_source=pdf&utm_medium=65231
https://gostexpert.ru/gost/gost-59115.9-2021?utm_source=pdf&utm_medium=65231&utm_term=page

rOCT P 59115.9—2021

[na komnoHeHToB TpybonpoBoaos, pacyeT KoTopbix npoeogsaTt no FOCT P 59115.15, egp,omKHo BbITb
onpegeneHo no hopmMyne

100
g————-0,025. (10.5)

el =115l
100- 2]

W3 oByx sHaueHnn [Ny] unum [o,g], onpeaenexHbix no dopmynam (10.1), BeiBrpatoT HarmeHbLee.

[Mpu ncnons3oBaHWK B pacyeTe MUHUMAIbHbIX 3HAYEHUI MEXaHNYECKUX XapaKTePUCTUMK UMK 3HAYEHWNA,
npueeneHHbix B TOCT P 59115.3, npu ZT < 50 % cneayeT NpUMHUMATh Zg- = ZT Mpu ZT > 50 % cnenyeT npu-
HumaTh Z[ = 50 %.

Ecnn xapakTepuUcTUKy NNacTU4yHOCTH eg onpeaensioT no 3HayeHnio Z7, nonyyeHHoMyY Npu UCAbLITAHWM
Ha cTaTUYeCcKOe pacTsKeHWUe, TO UCMOoMNb3YT (POpPMYnbl:

) T
(OF Jmax — Rpo2
2E7
el =0,005Z7 npn (6f)nax S Rho 2- (10.7)

T T * ;
e, =0,005Z" - MPY (OF)max > Rpo.2: (10.6)

[na komnoHeHTOB TpybonpoBoaoB, paccunTbiBaemMeix no MOCT P 59115.15, onpenenexune egno 3Ha-
yeHuo Z7, Nony4eHHOMY MCMbITAHWAMMW Ha CTaTUYECKOe PacTsKeHWe, AOMKHO ObiTb BLIMONHEHO MO hopMyne

el'=0,005Z7 - 0,025. (10.8)

Xapaktepuctukn ET, ZT, R’,;, NPUHUMAKT PaBHBIMW UX HAMMEHbLLUKMM 3Ha4YeHUsAM B UHTepBane pabo4ux
TemnepaTyp C y4eToM 3KcrnyaTaumoHHbIX dakTopoB. KoaduLUMeHT 3anaca NpoYHOCTU NO HanpsKeHUsm
.= 2, Mo Yucny UMKNoB ny = 10.

[Mpw pacuyeTe KOMMOHEHTOB, KOTOPLIE HArpy>XeHbl TOMbBKO TEMMOBLIMW HArpy3kamu (Hanpumep, Tenmno-
Bble 3KpaHbl) UM TEMMNOBLIMWA U MEXaHUYECKUMW HArpy3Kkamu npu orpaHndyeHnm aedopmauum gpyruMmm ynpy-
MM HECYLLUUMW KOMMOHEHTaMK (Hanpumep, aHTUKOPPO3uOHHaa pybaluka kopnyca) 1 pa3pylueHne KOTopbiX
He NpUMBOOMT K BbIXOAY TEMNMOHOCUTENN 3a npefernbl HECYLMX KOMMOHEHTOB, KO3(MULMEHTEl 3anaca npoy-
HOCTM MO HaMPSKEHUAM N U YACNY LMKMOB Ny MPUHUMAKOT paBHbIMK 1,5 M 3 COOTBETCTBEHHO.

[Mpu pacyeTe cBapHbIX COEOVHEHWIA C HEMOMHbLIM NPOMNNaBfeHNeM, BbIMOMHEHHbLIX aYyCTEHUTHLIMMW 3Mek-
Tpo4aMu U MPUMEHEHHBIX B yKa3aHHbIX BbIlLEe KOMMOHEHTaxX, ¢ y4eToM 3heKTUBHOMO KoapduuneHTa KoH-
ueHTpauuu no 6.5.4.3 koadhMUMEHTHI 3anaca NPOYHOCTM NPUHUMAIOT paBHbiMu N = 1,25 n ny = 2,1.

Tabnwuya 10.1 — 3HaveHWs nokasaTenen CTeneHn m v m, 1 npefena BbIHOCMMBOCTH RI1

O603Ha4eHWe nokasarenei RT <700 MMa 700 < RT <1200 MMa

RT, (Np1 CUMMETPUYHOM LMKIE) 04RT, (0, 5472‘1041‘?;)’?;,

m 0,5 B,36% 210 ¥RT

-
0,132|g{R—¢(1+1,4,10“22T)]
=

Ecnu fjonyckaemoe 4ncno Luknos [Ny] < 108, 1o [6,F] BonyckaeTca KOHCepPBATUBHO ONpefenaTs, BMecTo
dopmyn (10.1), no dpopmynam:

ETel RT

foar] = —— S
n5(4|:ND:|) n 1+E1+r
& RL 1-r

(10.9)
ETel N R’,

=
(4ny [Ng ]]m 1 B 14T
Rl 1-r

[Npegen BbIHOCANBOCTH RZ cnenyet onpefenaTe no tabnuue 10.1.
3 oByx aHaueHuin [Ny] unu [o,g], onpedenexHbix no dopmynam (10.9), BbiGupatoT HarmMeHbLee.
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T T T
10.9 KoatbdumumeHT acuMMETPUIN LMKNa HanpskeHWin npu (0’,: )max < RLS,"Z”) ] Z(Ga,:] < [RLO"E) + Rgé’jﬁ")]

cnenyert BbIMUCNATE NO cboplvlyne

el —Z(GaF).

r= (10.10)

Ecnu koadppmumeHT acummeTpum uukna r < =1 unu r > 1, To B pacyeTe cnegyet npuHuMaTh r = —1.

T T T,

My (OF ) ax > RLO“:‘Q”) n 2(c,e) < [RE){STE) +R£)('J1,1.'3")] KO3(PULIMEHT AaCUMMETPUN LMKNa crnenyeT Bbi-

YnCnATL No hopmMyrne
(St )max —2(0aF)
r=—"T& ; (10.11)
(Gt" )max

rae (G4)max — MakcumarnsHoe 3HaveHue (o) B pacCMaTpuBaeMomM LuKne.

T..
Honyckaetca B gpopmyne (10.11) npuHumats (G ) max= RLSE”].

T T
Mpu opHOBpeMeHHOM  BeinonHeHwn ycnosui  (of) . < Rgomé”), |(GF)max -2(04F )| 2 RE)OF”;') "

T T,
2(03,:) < [RLO’”'Z“) + R[(J{;";")] koachpuumeHT acummeTpumn r=—1.

T, T,
Mpw 2((53,-:) > [Rgg“l}) + RE,O’?S")] KO3 (DULMEHT acCMMMETPUN criedyeT BblYUCATE No hopmyne
Tm X TiTIH"I
r=-RUgs) 1R, (10.12)

10.10 OcTaToyHOE HanpspkeHue yYMTbIBAIOT B TOM Clydae, ecli OHO SIBMSeTCs pacTarMBarolnMm 1 B
paccmMaTpUBaEMOW 30HE KOMMOHEHTa aMMUTya4a MECTHOTO YCMOBHOMO YMNpYroro Hanpsi:keHust oT MexaHu4e-
CKUX U TEMNMOBLIX HAarpy3oK HX NpW OOHOM U3 TUMOB LMKIOB Harpy>eHWs He NpeBbIIaeT npegena TeKy4ecTu
npu Temnepatype 293 K (20 °C). JonyckaeTca npMHMMAaThL OCTaTOMHOE HanpsKeHWe paBHbIM Npeaeny Teky-
yecTu npu Temneparype 293 K (20 °C).

10.11 OcTtaTo4HOe HanpskeHne y4YUTbIBAKT NpY onpedeneHnn 3HadeHus KoadduuneHTa acuMMeTpum
LMKNa HanpsbkeHun anredbpanyeckumM CyMMKUPOBaHWEM ero C HanpsbkeHneM OT 3KCMJlyaTauNnoHHbIX MexaHuye-
CKUX W TEMMOBLIX HArpy3oK B criyyae pacyeta no cdopmynam (10.1) n (10.9).

Mpw onpeneneHun ko3 duLMeHTa acCMMMETPUN B pacyeTe HeTepMoobpaboTaHHbIX CBApHLIX COeAUHE-
HUIA C HEMOMHLIM NPOMNIABNEHWEM HanpshkeHue (o) cnefyeT NPUHUMAaTbL PaBHbIM NPeAEeny TEKY4YeCcTH Npu
MUHUManNbHOWM TeMnepaType Lukna.

10.12 Onsa BbINonHeHus pacdeta He3 onpegeneHna koadduumMeHTa acMMMETPUMU LUWUKNa HanpsKeHun
WUNu ANng yyeTa B pacyeTe MakCUMarbHOro BIUAHUSA aCUMMETPUM LiMKIa OOoMyCKaeMy aMnnuTyay YCroBHOMO
YMpyroro HanpsikeHns U Aonyckaemoe Y1cno Luknos npu [Nyl = 1072 cnepyeT BbIUNCASTL NO hopMynam:

max

Eel _ RI-Riy
(4 [No )™ (4 [Ng )™ ~1
[oar]o b, Fe- s | e
o (40 )" (4[N )™ 1)

roe T

min — MWUHUMarnkLHas Temneparypa uWkna;
Rg, eg, m, mg, Ng, Ny — NapameTpbl, onpeaensiemMble CornacHo 10.8.

MuHUManeHyo Temnepartypy B umkne T .. nonyckaetcs npuHumarts pasHon 20 °C.

3 aByx 3HaueHwnin [Ny] nnu [o,-], onpedeneHHbix no opmynam (10.13), BeiGrpaoT HanMeHbLUee.

10.13 Jonyckaemyo amnnuTydy HanpsikeHWn Ans CBapHOro coefiHeHuns [G, ., 3a UCKIMoYeHnemM ceap-
HOro CoefMHEeHWN C HeMnoHbIM NponnaeneHvem (6.5.6), cnegyeT BblMWMCNATE NO hopmyne

[0aFls = PslOaFl; (10.14)
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rae [o,7] — amnnuTyaa gonyckaeMblX YCMOBHbLIX YNPYrUX HanpsbkeHui, onpeaensemMas no pacHeTHon Kpu-
BOW YyCTarocTW WM COOTBETCTBYKLWEN dopMyne ANA OCHOBHOrO Martepwuana npu 3agaHHOM
4yucne LUWKNoB.;
¢, — KOIPPULMEHT, 3aBUCALLMIA OT BWUOA CBapKU CBapuBaeMblXx MaTepuanos u TepmoobpaboTku
nocne ceapku ¢ < 1.

3Ha4eHun @  Ans paga cBapHbiX coeaMHeHun npueeaeHsl B Tabnuue 10.2. KoadduumeHT ¢ ucnons-
3yeTcHa COBMECTHO C pac4eTHOW KPWBOW YCTanoCTM OCHOBHOIO MaTepuana, no OTHOLWEHUIO K KOTOPOMY onpe-
AeneH @.

[na opyrux MeETOO0B CBapkW, CBAPO4YHbIX 1 CBapMBaeMbiXx MaTepuarnos, He ykasaHHbix B Tabnuue 10.2,
3Ha4YeHVe @  ONPEAEnsoT IKCNepUMEHTaNLHO.

[Mpy OTCYTCTBUM AAHHBIX O 3HAYEHUN @ MOTYT BbITh NCMONbL30BaHbLI AaHHbe Tabnuusl 10.3.

10.14 MNpwn pacyeTax KOPMycoB C aHTUKOPPO3WOHHOW HamMMnaBKOW OLEHKY LUKMUYECKOW MPOYHOCTKU Mpo-
BOASAT pasfenksHo NS OCHOBHOMO MeTanna 1 Mmetanna Hannasku Nno KpUBLIM W pacyeTHbIM hopMynam HacTo-
silero pasaena ¢ y4eTom KoappuLmneHTa @..

KoadhdmuneHT ¢, Ansa Hannasky KOpnyca UCnonb3yT COBMECTHO C PacYeTHOWM KpUBOW yCTanocTu oc-
HOBHOrO MeTanna kopnyca.

3HayeHvwe @  Ans py4HOW CBApKW CTanu ayCTeHWTHOTO Kracca anektpojamu mapok 3A-395/9 u
3A-400/10Y MOXHO NPUMEHATL NPW pacyeTe Pa3HOPOAHOrO CBApHOro CoeauMHeHUs cTanen NeprMTHOro Knac-
ca Cco cTalnbi ayCcTeHUTHOrO Knacca ANA Cnosi, HannasNeHHoro Ha cTank NeprnuMTHOro Knacca, ¢ UCrnornsL30Ba-
HWeM pacyeTHOW KPWUBOW YCTanocTWu cTanu aycTeHWTHOro Knacca.

Tabnwuua 10.2 — KoadhprumeHTbl CHKEHWUA LMKNMYECKON MPOYHOCTM CBAPHbIX COEOMHEHUIA

Bwa tepmooGpaboTku

OcHosHOW MeTann Metog ceapkn CBapo4HbIit MaTepuan Nocre: caapku s
Cranun mapok 20, | Py4Has 3nekTpobl Mapok Bez TepmoobpaboTku; 1.0
22K, 20K YOHW-13/45, OTNYCK; HOpManuaaumsa
YOHW-13/45A W OTMYCK
SnekTpog mapku | Bes TepmoobpaboTku; p, =08
YOHW-13/55 otnyck go 10 npu (o,p) > 400 Mra;
¢, =1,46 - 0,26 Ig(c,p)
npu 60 < (o) =400
MMMa;
e, =10
npu (G ) < 60 Mla
OTnyck 6onee 154 1.0
AeTomaTtudeckan | CeapoyHas nposo- | Bez TepmoobpaboTin 0,9
nofd ¢nocom noka mapok Cs-08A,
Cs-08ICMT, 3I1-458*
OTnyck 1,0
JnekTpownako- | CeapoyHas npoeo- | Hopmanuzauwa u oT- 1,0
Bas noka mapok CB-102, | nyck; 3akanka v oTnyck
CB-08ICMT
Cranu mapok Py4dHas AnekTpoabl Mapok | OTnyck 1,0
12X2MDA, H-3, H-6, H-10
15X2MPA,
15X2MOA-A ApTtomaTtudeckan | CeapoyHana nposonoka | OTnyck ¢, =07
noa doncom MapoK Ce-10XMad, npu (o) > 500 MlMa;
Ce-10XMOTY

¢, =134 -0.24 lg(c4r)
npun 70 < (o4e) < 500
Mlla;

p;=09
npu (c,¢) < 70 MlMa
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OkoH4YaHue mabnuusr 10.2

OcHoBHOW meTann Meton cBapku CBapo4Hblli Matepuan BMLIHTC?CT;O(?S;J;SIOTKM 08
Cranu Mapok OnekTpownako- | CeapoyHas npoBonoka | 3akanka u oTnyck 0,8
12X2MDA, Bas mapku Ce-13X2MPT*
15X2MOA, ABTOMaTudeckas | OnekTpodbl Mapok OTnyck 0,8
15X2MOA-A Hannaeka neH- | Ce-07X25H13,

TOuHbIM anekTpo- | Ce-08X19H10IM2b
Aom nog dniocom
PyyHas Hannaeka | 3nekTpoabl Mapok | OTnyck 0,8
anekTpogamu 308, 3A-898/216
Cranu mapok PyuHas OnekTtpoa mapku H-23 | Otnyck 1,0
:gi’g:mgﬁ ABTomatudeckas | CeapodHan nposonoka | OTtnyck 1,0
15X2HMCDA:A, nog donrocom Mapku Ce-09XI'HMTA
15X3HM®DA-A JnekTtpownako- | Ceapo4Has npo- 3akarnka u oTnyck 1,0
Bas BOSIOKa Mapku
CB-16X2HMOTA
Crtanu aycteHuT- | PyyHas OneKkTpoa Mapku Bes TepmoobpaboTku 1,0
Horo knacca OA-395/9
JnekTpoabl Ma- OTnyck 0,8
pok 3A-400-10Y,
OA-898/216, 3N0O-8
AproHogyroBas Ceapo4Has npo- Bes TepmoobpaboTku, 1,0
BOMNOKa MapKku oTnycK
CB-04X19H11M3

* MaTtepvan He BkntodeH B CBOAHLIA NEpeYeHb JOKYMEHTOB no ctaHgapTtusauum [3]. NpumeHrnMocTs MaTtepuanos
Anga narotoBnenvs obopynosaHna 1 TpybonpoBo4oB pernameHTMpyeTca hegepanbHbIMy HOpMamMun U npasunamm B 06-
nacTv UCMNonb30BaHUA aTOMHOW aHeprin [1].

Tabnuuya 10.3 — 3HadeHnnA kKoathdruMeHTa CHUXEHWA LMKNMYECKOW NPOYHOCTY ANA CBAPHOro CoeAnHEHNA

@ ANst CBAPHOTO COEANHEHUA
OcHoeHoM MaTepuan (cTans)
nocne ornycka Bes oTnycka
YrnepogucTas, KpeMHeMapraHUoBUCTas, NerpoBaHHas, RT <380 MMMa 0,75 0.75
NervposanHasi, 380 < RT, <520 MMMa 0,70 0,65
INeruporaHHas, 520 < an <700 MMa 0,60 0,50
AyCcTeHUTHas 0,70 0,60

10.15 [nsa pe3bboBbIX y4acTKOB LNUMek, 6oNToB M3 cTanei NepnauTHOro Knacca MCNOoNb3yT pacyeT-
Hbl€ KpUBbIE YCTanocTu, nomny4YeHHble ¢ y4eToM KO3 UuLmneHToB 3anaca n; = 1,5 n ny = 3.

10.16 YTOUYHeHHBIA pacyeT pe3bboBLIX YY4aCTKOB LINWNEK, boNToB cneayeT npoBoguTe no 6.5.2 u dop-
mynam (10.1) nnu (10.9). Mpu 3ToM KO3 PUUMEHTLI 3anaca NPUHUMaIT pasHbiMU N = 1,5 n ny = 3. Tpm
UCMonb3oBaHUK KO ULNEHTOB KOHUEHTpaunK K, KoahULMeHTbl 3anaca NpuHUMaioT paBHbiMK n_ = 1,5
uny=5.

KoathdurumeHT acMMMETPUM LMKITa MECTHbBIX HanpsKeHWA criegyeT BblaMcnaTe no dopmynam (10.10)—
(10.12).

10.17 B Tex cny4yanx, Koraa HA3KOYacTOTHOE LMKIUYECKOe HarpyeHue, CBs3aHHbIE C MYCKOM, OCTaHOB-
KOW, N3BMEHEHWEM MOLLHOCTK, cpabaTbiBaHMEM aBapWUAHOW 3aLUUThl UMW OPYTUMK PEXMMaMU, COMpPOBOXAa-
HOTCS HaNOXeHMEeM BbICOKOYACTOTHOTO HarpyxeHusi: Bubpaumu, nynbcauun TemnepaTyp nNpu nepemMeLlmBaHum
NMOTOKOB TEMMOHOCUTENS C pasNUYHOW TEMMepaTypon, pacyeT Ha LUUKIUYeCcKyr NpoYHOCTL cnegyet npoBo-
OWTb C Y4ETOM BbICOKOHACTOTHOIO Harpy>eHus.

10.18 VicxogHble faHHbIE O BLICOKOYACTOTHOM HAarpy»KeHWM KOMMOHEHTA MONy4akTca Npu aHanumae pe-
3ynLTaToB M3MEPEHUIA HA MOCTNPOEKTHOW CTaauM UMW UX PacYEeTOM.
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10.19 B pac4eTte gonyckaemMoro 4yMcria LUMKIoB Npy BbICOKOYACTOTHOM HarpyXeHuu UCnonb3yoT TONbKO
KpWBbIE yCTanocTu, nony4exHeole no copmynam (10.1) unum (10.13).
10.20 YcnoBue NpoYHOCTM NPU HAaNMM4YuKn pasnuyHbiX LMKNUMYEeCKUX Harpy3ok nposepsetcd no dopmyrne

kK N
—J:aN < [ayn] (10.15)
i=1 [Nol;
roe Nj — YWCNO UMKMNOB /-ro Tuna 3a BpemMAa akcnnyartauuun;

k — obllee 4Y1ucno TUMNOB LUKMOB;
[Nol; — Aonyckaemoe 4Mcno UMKMoB j-ro Tuna ¢ amnauTyaon (o),
a, — HaKommneHHoe yCTanocTHoe NoBPeXAeHWe, NpeaenbHoe sHadeHmne kotoporo [a,] = 1.

B obuem cnyvae
ay=aq*a,+assayl (10.16)

rae a; — MOBPEeX/AeHNe OT JKCMNyaTaUWOHHbLIX LMKMOB HarpyXeHus, BKMoYas UCMbITaHUSA, Ha KOTOpble He
Hamno}eHbl LMKl BbICOKOYACTOTHOMO HArpyXeHus
a, — NoBpexAeHne OT LMKIOB BbICOKOYACTOTHOMO HAarpyXeHWst Npu MOCTOSHHbLIX 3KCMyaTalMOHHBIX
HanpsPKeHWAX (CTaLMOHAPHLIe PEXUMbI);
a; — CyMMa MOBPEXAEHWA OT BbICOKOYACTOTHLIX HAMPSAXKEHNA B TEHEHUM LIMKMOB NEPEeMEHHbIX Hanpsxe-
HUIA NPU NepexoaHbIX 3KCMNyaTaUNOHHbIX PEXUMaX a; U NPU NPOXOXAEHUN Pe30HAHCHBIX 4YacToT B
Tex XKe uuKnax az”.

HOBDE)K,D,EHVIE.‘ do, AOMYCKaeTCA NPUHMUMAaTh paBHLIM HYIHO, €CNK AN BbICOKOYACTOTHOIO HarpyxeHus ¢
amnnmy,qoﬁ (Ga> W YMcroM umknoB N BbIMOMHEHDI ycrnoBuA:

107 = N< 1013 M505 (10.17)
] [G‘aF] 1~

rae [c,] — Aonyckaemasa amnnutyaa npu yucne uuknos N, onpegeneHHas no dopmyne (10.13).

HakonneHHble NoBpeXaeHUsa a, u a, crieqyet BuYUCTATL No dopmyne (10.15). 3HaveHns amnnnuTya v
4acToT Npu onpeaeneHun NOBPEXAEHUN a, U a; MPUHUMAIOT B COOTBETCTBUM C 16.6.

10.21 Co4etaHne OCHOBHOIO LUMKIMNYECKOro HarpyXeHnsa ¢ aMnnuTyaon (G,p) U HacToTon fy U HanoXeH-
HOTO C aMNIMTYAOW (O ) U YACTOTON f BbI3bIBAET CHKEHWE AOMYCKaeMOro Yiucra UMKIOB OCHOBHOMO HU3KoYa-
cToTHOTO HarpyxeHus oT [Ny] go [N], onpegensemoro no opmyne

[N] = [Ngl/e, (10.18)
rne & — Kko3a(MULMNEHT CHUXEHUS] JONTOBEYHOCTW NMPU HAMOXEHUM BbICOKOYACTOTHLIX LIUKIIOB, UCMOb3ye-
MbIX NPY ONpeaeneHnmn NoBPEXAeHNs aj.
[inA OCHOBHOTO LMKMNA HArpyXeHns /-ro TNa noBpexaeHne a; crneayer BbIMMCNATL N0 dopmyne

(@%); = 2N/ [N); (10.19)
KOSCbeMLI,MEHT & He3aBWCMMO OT CcTeneHu KOHUeHTpauuu Hal'lpﬂ)i(eHMﬁ, OCTaTOYHbIX Hal'lpﬂ}KE',HMl:"l,

acUMMeTPUN UMKna, 3Ha4YeHUs HOMUHANbHLIX HanpsXXeHWn 1 TeMnepaTtypbl onpefensawT N0 HOMorpaMmmam,
npueegeHHsIM Ha pucyHkax 10.1 u 10.2, unw BeluncnaoT no dopmyne

n
f ] (os)
&=|— ) (10.20)
fo
rae fy = 1/(t; + ;) — 4YacToTa OCHOBHOIO LIMKMNa NepemMeHHbIX HanpsxeHn, onpeaenseMas 6e3 yyerta nepmo-
[a BPEMEHMU, B TeYEHWNE KOTOPOTro NPOUCXOOUT HaNoXeHWe A0MNOMHUTENbHbIX Hanpsxe-
HWI Ha NocTosiHHLIE (pucyHok 10.3);
(0,) — amMnnuTyaa NpuBeAeHHbIX HaNPSHXKEeHW OCHOBHOTO LMKa 6e3 y4eTa KOHUeHTpauum Ha-
NMPsKEeHWN;
N — KoapduLMeHT, 3aBUCALLKUIA OT MaTepuana, NpuHrUMaemblit no Tabnuue 10.4.

['Ipm OTCYTCTBUU 3KCNEPUMEHTAalNbHbIX OaHHbLIX ONA NpeaBapuUTerbHbIX OLEHOK 3Ha4YeHne 1| crnegyet npu-
HUMaTtb paBHbIM 2.
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PucyHok 10.3 — ®opma umkna npu gByx4acTOTHOM Harpy»KeHuu

10.22 MeToq pacyeTa npv ABYX4aCTOTHOM LMKNMYECKOM HarpyXeHUU NPUMEHUM NpuW BbIMONHEHUW BCEX
crnedywLwmux yCrosui:
- OTHOLUEHWE aMNIUTYAbl HaNPsKeHNiA (G,) K aMNIuTyae HanpskeHui (G ,) HaxoanTCs B MHTepBane

0 <(c,)/(c,) <0,5; (10.21)

- abcontoTHoe 3HaYeHne MakCMManbHOro U MUHMMAanbHOIO HanpsXeHWin Npu ABYX4acTOTHOM Harpyxe-
HUM He mpeBbllaeT 3HaveHus (0,2 - 1072E7T + REO o) Tp¥ Temnepartype paccMaTpUBaeMoro pexuma;

- otHowenwue f/fy He npesbiwaer 5 - 106; '

- YMCMO UMKNOB C amnnuTyaon (G ,) B npegenax spemenu (t; + t,) npesbiwaet 10 (cm. pucyHok 10.3).

10.23 Mpu pacyeTax Ha LUMKNUYECKYHD MPOYHOCTb KOMMOHEHTOB, NOABEPraeMbiX 0BMy4YeHWI0, Y4nUTbI-
BAETCH CHMXEHWe OTHOCUTENbHOTO cyXeHus. [oBbIlLeHe BpeMeHHOro cONpoTHUBNEHWSA nogd AedcTBuem ob-
nyYyeHus He yunTeiBaeTcd. [lonyckaeTcsd NpUMeHsIT KO3 MUUNEHTBI CHUXEHUSA LIMKMUYECKOW NPOYHOCTM Nog
Oencteuem obnydyeHus, npueeneHHsle B .11 npunoxeHusa I

10.24 Ecnun npu pacyeTe Ha LUMKNUYECKYH MPOYHOCTb KOMMOHEHTA KOHCTPYKUWMM He obecnevmBatoTcs
Tpebyemble koadhMUMEHTBI 3anaca NPOYHOCTK, TO OLUEHKY LMKMWYEeCKOW NPOYHOCTM CneayeT NpoBOAWUTbL Ha
OCHOBE 3KCMepMMeHTarnbHbIX KPUBLIX YCTanocTW, NOMy4YeHHbIX B COOTBETCTBUM C METOAOM MWCMLITAHWA Ha
ycTanocTe cornacHo MOCT P 59115.5 anAa paccMmatpyvBaeMbiX YCIOBUIA HArpy>KeHUs U COCTOSIHMA MeTanna
KOHCTPYKUMW C Y4ETOM COOTBETCTBYIOLWMX KOI(PMULMEHTOB 3anaca NpoyHOCTU N U Ny UMK MO pesynsratam
WCNBITAHUIA HaTYPHBIX KOMMOHEHTOB UMMM WX MOAENen, CNPOEKTUPOBAHHBIX U M3rOTOBIMEHHbIX B COOTBETCTBUM
¢ TpeboBaHWAMU, NPEabABMAAEMbIMI K LUTATHLIM KOHCTPYKLUMAM.

leomeTpuyeckoe noaobue mopenein AomkHO GbiTe oBecneyeHo NoO KpanHel Mepe B 30HE MPOBEPKU
LMKINYECKOW NMPOYHOCTU K NMPUMbIKAIOLLMX K HER YHACTKOB, OKa3biBAKOLWMX BNUAHWE Ha 3Ha4YeHWe 1 pacnpege-
TNieHVe HanpsXeHWn B UCMbITyemon 30He. MogennpoBaHve CBApHOTO COEAMHEHUSI C YMEHbLUEHWEM HAaTYPHbIX
pasMepoB KOMMOHEHTOB M aHTUKOPPO3WOHHOM HannaBku C M3MEHEHWEM ee TOMLMHbLI HE PEeKOMeHOyeTcs,
ecrnu LUenbk UCNbITAHWS ABASETCS NPOBEpKa MX MPOYHOCTH.

Pexum ucnelTaHWiA No XapakTepy U3MeHeHua Harpy3oK U TeMmnepartyp AOMKEH COOTBETCTBOBATL YCNo-
BUAM 3KCMMyaTauuu.

KoadbuumeHTsl 3anaca MpoYHOCTWU MPUHUMAIT MO 3HAYEHWUID MPUBEOEHHOr0 MEeCTHOro YCNOBHOMO
YNPYroro HanpspkeHusl B 30He, onpefensiolen UMKNUYECKY MPOYHOCTh, UMW MO YKCIY LMKITOB HarpyXeHus,
UMK MO HaNPSKeHUIo 1 YUCTY LIMKINOB OAHOBPEMEHHO.

3anackl NPOYHOCTY MO YCMOBHOMY HanpsbkeHuto 1 uncny umknos N < 104 cnegyeT BbluncnaTe no dop-
Myram:
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ne = 1,45 —0,02x; (10.22)
ny = 3,5-0,14x, (10.23)

rae X — YMCIO UCTbITaHHbIX 0ObEKTOB.

Mpwn aTOM 3anackl N 1 N, N0 MOMEHTY 00pa3oBaHKa TPELLWH NPU LUKIINYECKOM HarpyXeHnn HaTypHbIX
KOMMOHEHTOB KOHCTPYKLMIA UM UX Modeneil omkHbl BbiTb He HUxXe 1,25 n 2,1 cOOTBETCTBEHHO.

YcnoBus Mano- M MHOTOLIMKMOBBLIX UCMbITAHUIA MO HaMNPSHKEHWID U YACTY LIMKMNOB NPU OQHOBPEMEHHOM
NPMMeHeHUN KOa(MUUNEHTOB 3anaca 1, u ny Cneayet onpeaensts C UCMONb30BaHMEM PacYeTHOW KpMBOK
ycTanocTy ANA OCHOBHOIMO MeTanmna WnvM CBapHOro coefMHeHWs Npu COOTBETCTBYHOLIMX acMMMETPUKN LUKna
HarpyxeHvsi n Temneparype. [1ns 3T0ro onpefensoT HaKMNOH M, pacyeTHON KPUBOW yCTanocTW B TOYKE C
[Ngl = N, rae N, — 3agaHHoe 41cro UMKMoBs B akcnnyatauun. OTpesok, COeAUHSILLNA TOHKKU C KoopaunHaTa-
mu {N,, n (o)}t u {(nc)”mo Ng, (o,4£)}, ABNAETCS COMETaHMEM 3KBUBANEHTHBIX PEXUMOB UCTILITAHWUA.

[Mpwn ucnbITaHUK reoMeTpuYeckn NogobHbIx Mogenen KoadhuUMeHT 3anaca NPoYHOCTM N0 NPUBEAEHHO-
MY MECTHOMY YCITOBHOMY YNPYromy HarnpsKeHuto cnegyeT BbiYMCnATh No hopmyne

I
= M
NG, =ng|15-0522 |, (10.24)
K
roe IM’ IK — INIMHEeWHble pasmMepbl Mogenu n HaTypHOﬂ KOHCTPYKUMW COOTBETCTBEHHO B WUCMbITEIBAEMOW 30HE.
KOSCbeMLI,VIEHT 3anaca no 4Ymcny UMKIoB npnu NcnbiTaHMM Mogenu

Ny, = (nﬁM )m_o (10.25)

Pe3yﬂbTaTbl WCNbITAHWA Ha UMKIMM4YeCKY0 NPOYHOCTE HE MOTYT CIYyXWMTb OCHOBaHMEM OJ1A NOBbILLUEHNA
OonyckaeMblx 3HAYeHn KaTeerHﬁ Hal'IpFI)KEHMIﬁ, ncnonb3dyemblx Npy pac4eTe Ha CTaTUYEeCKYH NPOYHOCTb.

11 PacyeT Ha ANUTENbHYIO LMKNUYECKYI NPOYHOCTb

11.1 Pac4eT Ha ONMTENbHYI0 LMKITMYECKYH0 MPOYHOCTD 3aKIk4vaeTcs B ONpeaeneHnn onyckaeMblx Ym-
cen UMKNOB Harpy>KeHWs no 3afaHHbIM aMnnuTygamM HanpskeHUn UM JonyckaeMblX aMnnuTyd HanpskeHUn
ONA 3a0aHHbIX YXCEeN LUMKIOB C YYETOM 3a0aHHON OMUTENbHOCTU HarpyXeHus U NpOBEpKe YCIOBUA LMKITNYe-
CKoi npoYHocTu cornacHo 10.20.

11.2 KOMNOHEHT, paccHUTLIBAEMbIA HA ANMUTENBHYK LUKITMYECKYH NMPOYHOCTh, OMKEH YA0BNETBOPSATL:

- YCMOBUSIM NPOYHOCTU, MPUHUMAEMbIM NPY BbIDOPE OCHOBHbBIX pasMepoB BO BCEM MHTepBane akchmy-
aTauWoHHbBIX TEMMNEPATYP;

- YCrOBWSIM MPOYHOCTK NPKU pacyeTe Ha ANUTENbHYI CTAaTUYECKYH NPOYHOCTb.

11.3 PekomeHayeMblil METOS pacyeTa Ha ANMUTENbHYH LIMKINMYECKY NPOYHOCTL NPUBEAEH B MPUIOXKE-
Hum I

11.4 Pac4yeT Ha ANMTENbHYI LMKIMYECKYD MPOYHOCTb TpyOOonpoBOOOB AOMYycKaeTCsl MpOBOAWTL MO
OCT P 59115.15.

11.5 JonyckaeTca NnpoBefeHWe pacyeTa Ha ONUTENbHYI0 LIMKIMMYECKY0 NPOYHOCTL No MeToauKam, npu-
BegeHHbIM B TOCT P 59115.10—2021 (pazzen 9).

12 Pac4eT Ha CONpOTUBIIEHNE Pa3pPYyLUEHUID

12.1 O6LWMe NonoxeHns

12.1.1 Pac4yeT Ha COMpPOTUBMEHME paspyLUeHUO KOPNYyCOB BOOO-BOASAHLIX peakTopoB crnegyeTt npoBo-
guTb no FOCT P 59115.14.

12.1.2 Pac4eT Ha COMpPOTMBNEHWE pa3pyLUeHUd OOMYyCKaeTCA MPOBOAWTL COrmacHo TpeboBaHWsaM
FOCT P 59115.10—2021 (pazgen 12).

12.1.3 MNMonoxeHWa gaHHOTO pasfdena He pacnpocTpaHAKTCA Ha pacdyeT DONTOB W LWINWMEK.

12.1.4 PacyeT Ha conpoTUBNEeHMe paspyLUeHUo JonycKkaeTcs He NpoBoAUTb AN KOMMOHEHTOB!

a) M3 cTanew aycTEHWTHOIO Kfacca W Kerne3oHWUKENeBbIX UMW LBETHbIX CMNiaBoB, HE NOABEPratoLLnXcs
HENTPOHHOMY 0BNyYeHU0 NNK NogBeprawLLmMxcs obnyvyeHuto go dpnweHca He bonee 1,5 - 1025 HeitTp./M2 npu
E = 0,1 MaB;
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6) M3 yrmepoancTblX, NermpoBaHHbIX (B T. 4. KpEMHEMapraHUOBUCTbIX N XDOMOMOJ'IMGﬂEHBaHaﬂMEBbIX) n
BbICOKOXPOMMWCTbIX cTaneu, ecnu BbINOIHEHO ycnoBue

T, in -3
112-R154/0,25-10 3 -5

Ny - N <1, (12.1)
0,52 (—) (10+70-exp(0,019 (Tynin = Ty +8Ter_cp))) +20
TS
rae Ny = 2:
§ — TOMWMWHA CTEHKWN, MM;
R;g‘fé — 3HadyeHwe npeaena TekyvyecTu npu Temnepartype T, MIa;

Trhin — MWHMMansHaa Temnepartypa akcnnyaTauuu, °C;
T, =T * AT+ AT — KpuTudeckasa Temnepatypa XpynkocTu Matepuana ¢ y4eTom TepMUYeckoro cTa-
peHusa n obnyueHus, °C;
T.o — KpuTMYeckas Temnepartypa XpyrnkocTu martepuana, npuHMMaemas COrnacHo
[OKYMEHTaM Mo CTaHZ4apTM3aLUMM Ha KOHCTPYKUMOHHBLIE MaTepuansl, °C;
AT, ATg — MakcumarbHble 3Ha4eHUA CABUra KpUTUYECKOW TeMNepaTypbl XpynkocTh Bcnea-
CTBUE TEMMNEPATYPHOro CTapeHWst U BIUAHUA HEWTPOHHOrO 0Bbny4YeHWss cooTBET-
CTBEHHO 33 BECb Nepuoj aKkcnnyataunm KOHCTpykumn (cm. 12.3.3), °C;
8T, ., — 3Ha4eHue, NpuHMMaeMoe no MOCT P 59115.6, °C.

B cnyvyasx, korga matepuan KOMMNOHEeHTa He NnofdBepraercs HENTPOHHOMY OBnyyYeHuo Wy nogsepra-
etcsa obny4eHuio npu Temnepatypax (250 — 350) °C ao cnoeHca HeitTpoHos He Gonee 1022 HeiTp./mM2 npu
E = 0,5 MaB, cneayet npuHumats AT = 0.

12.1.5 Pac4eT Ha conpoTUBMNEHWE paspyLUeHno KOMNoHeHTOB obopynoBaHusa U TpybonpoBodoB cneny-
eT NPOBOANTE 4115 BCEX PEXMMOB aKcnnyaTauuu, Bknovaa HY3, HHY3, YA, YW.

12.1.6 Pacuet cnegyeT nNpoBoAMTb AMNA 30H KOMMOHEHTA, B KOTOPbIX BO3MOXKEH HeCcTabuIbHbBIA poCT
TPeLWmHbl, TaKMX Kak CBapHble coeguHeHus (WBbl), obnacty ¢ HanbonbWKMMK 3HAYEHWUAMM KO3 ULNEHTOB
WHTEHCUBHOCTW HAMpPS>XEHUIA, C HAMMEHbLLUMMW J0MNyCKaeMbIMW 3HAYEHWUAMW XapakTePUCTUK TPELLMHOCTONKO-
CTW, @ TaKkKe C HaMMEHbLUMMM OTHOLUEHUAMMW AOMYyCKaeMblX 3HAYEHWUIA XapaKkTepUCTUK TPELLMHOCTONKOCTU K
pacyeTHbIM 3Ha4YeHUsIM NapaMeTPOB MEXAHWKN pa3pyLLEHMS.

12.1.7 Pac4eT cocTouT 13 BbIDOpa pacveTHbIX 30H KOMMOHEHTA, NPUHATWA (MOCTYNMPOBAHMA) pacyeTHO-
ro gedpekTta, onpefgeneHns Ana Herc NnapaMeTpOB MeXaHWKN paspyLUeHnst 1 OLEHK CONMPOTUBIEHNS paspyLue-
HWKO MyTEeM WX CPaBHEHUSA C JOMYCKaeMbIMW 3HAYEHUSMU XapaKTEPUCTUK TPELLMHOCTONKOCTH.

12.1.8 PacyeTHbIn gedeKkT Ans OCHOBHOTO MeTanna WU CBapHOoro WBa LWNNHOPUYEeCKUX, chepudecknx,
KOHUYECKWX, SNMUNTUYECKMX, NNOCKUX KOMMNOHEHTOB o6opynoBaHua U TpybonpoBOAOR crieqyeT NpUHMMAaTh
B BMOE MOBEPXHOCTHOW MOMY3NIMNTUYECKOW TpeLluHbl (CM. pucyHOK 12.1), @ B OKPECTHOCTM OTBEPCTMA U
B 30Hax NpvcoeguHeHWs nNatpyokoB — B BMAE NOBEPXHOCTHOW YETBEPTh3INMUATUHECKON TPELWUHbBI (CM. pu-
cyHoK 12.2) rny6uHon a = 0,255 ¢ cooTHoWweHreM nonyocen a/c = 1/3. Mpwn aTom ON9 KOMNOHEHTOB C aHTU-
KOPPO3MOHHOW HanmnaBKown npu pacyeTe rnyOuHbl TPELMHbBI @ TOMLWUWHY CTEHKW S MPUHMMAOT paBHOW cymme
HOMMWHAMNbHON TOMLKUHbI CTEHKW KOMMOHEHTA W TOMLWMHbI HAaNNaBKy.

7
AT

c

i

PucyHok 12.1 — lNoBepxHOCTHaA NonyannunTMyeckas TpeLmnHa

PacuyeTHbln gedekT crneoyet pacnonarate napannenbHO nnowagkam OENCTBUA MaKCUMarbHbIX HOpP-
MarnbHbIX HANPsHKeHUNA.
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cﬁ“’

PucyHok 12.2 — lNoBepxHOCTHaA YEeTBEPTLINNMNTUYECKasn TPeLHa

12.1.9 KoadbdnuMeHT 3anaca nNpoYyHOCTU MpW pacyeTe Ha COMPOTMBIIEHUE Pa3pyLIEHWUI0 N, crneayeT
NPUHUMATL, B 3aBUCUMOCTW OT KaTeropuu pacyeTHOro pexumMa, paBHbIM:

- ana HY3 ny = 2;

- npu HHY3, YA ne=1,5;

-ana YNA n, = 1.

12.2 YcnoBUA NPOYHOCTH

12.2.1 ConpoTuBrneHve paspylieHnio cuntaetca obecrnedeHHbIM, ecliv B KaXkablil paccMaTpuBaeMsbiil
MOMEHT BpEMEeHU ANA KOMMOHEHTA C NOCTYNMUPOBAHHBIM pacyeTHbIM AedekTOM B BUAE TPelUWHbl Ons BCex
PEXUMOB 3KCMyaTalWu BLINONHEHO YCroBue

K, <K, (12.2)
nnu

K=Kl (12.3)

roe K, K; — K03t @1UNEeHTbl MHTEHCMBHOGTU HANPSXKEHNA, PACCHUTLIBAEMbIE B MUHEMHOW U HENMUHENHON
NOCTaHOBKE COOTBETCTBEHHO;
[K]); [K ]; — ponyckaemble 3Ha4eHWa ko hULNEHTOB MUHTEHCUBHOCTHU HANPAXEHUIA, onpefensemble co-
rnacHo 12.3;
| — vHAeKc, yKasblBalLlWWi Ha TO, YTO AONycKaeMble 3Ha4eHns KoadPUUMEeHTOB MHTEHCUBHOCTH
HaNpPsBKeHWA pasnuMyaloTcs B 3aBUCMMOCTU OT KATErOPUKM PpacHeTHOro pexmma:

-i=1pgna HY3;

-i=2pana YN n HHY3;

- i =3 gna YIA.

12.2.2 PacuyeToM [0MKHO BbITh ONpefeneHo MakcuMarnkbHoe 3HadeHue KoaduumeHTa MHTEHCUBHOCTN
K, unun K| B Toukax A u C pacuyeTHOro gedekTa B Ka¥[dbll paccMaTpuBaeMblil MOMEHT BPEMEHU B KaX[4oM
pacqHeTHOM peXxuMe C y4eToM NepeMeHHOro BO BpeMeHu pacnpefeneHus Temnepartyp 1 HanpsKeHui rno Ton-
LWKMHE CTeHkM obopyaoBaHua unv TpybonpoBoaa B aHanM3MpyeMol 30He, BKIoYas OCTaToYHble HanpsXeHUs
B OCHOBHOM MeTanne u ceapHoM wse. [lonyckaeTca NpUHMMaThk OCTaTOMHOE HanpsbKeHWe paBHbIM npegeny
Teky4yecty npu Temnepatype 293 K (20 °C).

Mpu pacyeTe no ycnosuam (12.2) u (12.3) mexaHu4eckMe CBOWCTBA aHTUKOPPO3UMOHHOW Hamnnaeku npu-
HUMaT TOXOECTBEHHBIMM CBOMCTBaM OCHOBHOMO MeTanna Uy Metanna wBea cBapHOro cCoeiMHeHUs B 3aBu-
CUMOCTM OT pacrnonoXeHus noctynupyemoro gedekta. [pu pacdeTe nons TemnepaTyp U HanpsXxeHWn cnegy-
€T y4uThiBaTb TeNNopn3n4eckne CBONCTBa aHTUKOPPO3MOHHON HamMmnagku.

12.2.3 lNpw BbINONMHEHWUM pacyeTa AnsA NepexofHbIX pPexumoB, oTHocawmxeca kK HHY3 wn YIMA, ¢ nepe-
MEHHBIM BO BpeMeHU pacnpegeneHnemM TeMmneparyp v HanpsKeHWin no ToMWwMHE CTEHKU KOMMNOHeHTa, JOMKHO
ObITb MoKasaHo, 4To ycnoBua (12.2) n (12.3) BeINONHAKTCA NPKU 3HaYeHUsAX rMyOuHbl pacyeTHoro gedekta
0<a=<0,25s.

12.2.4 KoadbWLMEHTEI WHTEHCMBHOCTU HanNpsikeHW K; BbIYMCMSOT cornacHo noppasgeny 12.4.
HonyckaeTtca onpegeneHve napameTpoB MexaHukn paspywerus (K ) cornacHo NOCT P 59115.14—2021
(npunoxeHue ).

12.2.5 [Insi KOMNOHEHTOB U3 YrMepoaNCTbIX, NErMpoBaHHbIX (B T. 4. KDEMHEMapPraHUOBHUCTbIX U XPOMO-
MonubaoeHBaHaAMEBLIX) U BbICOKOXPOMUCTLIX CTanei, pacyeT HeobxoAuMOo NPOBOAWUTE TOMLKO A0 Temnepa-
Typhl T', NPV KOTOPOW BLINOMHAETCA YCNOBUE
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112.R124/0,25-107 x5

nge =1 (12.4)

50 0,25
0.52-(—] -(10+7o-exp(o,019-(r*—TK+8TCH,T)))+20

TS
rae n,  — KoabhpuumeHT 3anaca, onpegensemsin no 12.1.9;
T:
Rpp2 — 3HauveHue npeaena Teky4ecTu Npu Temnepatype T

12.3 JlonyckaemMble 3Ha4eHUA KO3 PULMEHTOB UHTEHCUBHOCTU HaNpPsXeHWUA

12.3.1 [lonyckaemble 3Ha4eHus [K ]
12.3.1.1 Jonyckaemoe 3HayeHWe KoahdULMeHTa UHTEHCUBHOCTM HaNpskeHWn K ; cneayeT BbluUCIATL
no popmyne

KJc
(K], === (12.5)
K
roe KJC — CTaTn4yecKasa TpeLLI,VIHOCTOFIKOCTb;
nK — KOBCbeVILMEHT 3anaca, F!pVIHV!MaEMI:EJﬁ no crnegyrvuwmMm npaBsuiam:

- ANSA YrMepoaucThIX, NerMpoBaHHbIX (B T. 4. KpEMHEMapraHLOoBUCTBIX U XpOMOMONnbaeHBaHaaMeBbIX)
1 BbICOKOXPOMMCTLIX CTanei npu TeMmnepatype T, He npeBbllWalwen T, n, cnegyeT BelYACNATL No 12.1.9;

- Npy TeMnepatype T, npesbillawowen T, n,=1,1;

- ANA cTanei aycTeHUTHOTO Knacca ny = 1,1.

12.3.1.2 3Ha4eHve K . Ons cTanei ayCTeHUTHOro Knacca criegyeT Boluucnsate no OCT P 59115.6—
2021 (nogpazgen 13.1).

12.3.1.3 3HaueHve K . OnA yrmepoanCTbIX, NerMpoBaHHbIX (B T. Y. KPEMHEeMapraHUoBUCThLIX 1 XPOMO-
MonmbaeHBaHaaMEBbLIX) U BbICOKOXPOMUCTLIX CTanei npu TeMmnepatype T cnegyeT BblYUCAATE MO hopmyrie

0,05 0,05
Ko (T) npn K3 >(T) < Kje'(T)

KJC(T): KBU.I T K0,05 T > KBUJ T !
Jo (T) mpn K.7°(T)= Ko (T)

(12.6)

0,05 o ”
rae K)o~ — kpuTudeckoe aHaveHne KoaddUUNEHTa MHTEHCMBHOCTU HAMNPSKeHWin (CTaTMYecKol TPeLLMHO-
CTOMKOCTW) NPW ANrHEe OPOHTa TPELLWHbI Bp W BEPOATHOCTU Xpynkoro paspyweHus 0,05, koto-
poe cnefyeT BbIMUCNATL Mo hopMyne

1/4
B
K32 M)=0,52-| 22| (Kyoqmea)(T) = Kiin ) + Kenin: (12.7)
fo}
roe B, — anuvHa dpoHTa NOCTYNMPYEMOro pacHeTHoro gedexra, Mum;

n
B0 =25 Mmm;

KJC(med) — MegnaHHoe (COOTBETCTBYIOLLEE BEPOATHOCTW XpynKoro paspywenus 0,5) 3HavyeHne ctatude-
CKOM TPELIMHOCTONKOCTY K ;. AN ANKMHBI (DPOHTa TPeLIWHbI paBHon 25 MM, Mla- -\/ﬁ :
K_. — MWHMManbHO BO3MOXHOE KPUTUYECKOE 3HAYEeHWEe CTaTUYEeCKOW TPEeLUMHOCTOMKOCTU, paBHoe

min
20 MMa- Y™ .
Ecnn Bp > 200 mm, B pac4yeTe cnegyet NpUHUMaThL Bp =200 mm.

3HaueHus K e n K%' npunumatot cornacHo MOCT P 59115.6—2021 (nogpasaen 13.3).

med)

12.3.2 [lonyckaeMble 3Ha4eHUA [K|]

12.3.2.1 [lonyckaemble 3Ha4eHUsA KOIPPULMEHTOB MHTEHCUBHOCTW HanpsxkeHun [K )], paccunTeiBatoTes
Ha OCHOBE TeMnepaTypHbiX 3aBucumMocTten K. nnu K ;. Matepvanos Ha KOHeL Cpoka Crnyxobl.

12.3.2.2 [lonyckaemble 3Ha4eHWs KoaPULMEHTOB MHTEHCUBHOCTU HaNpPsXXeHWA 3aBUCAT OT NPUBEAEH-
Hon Temneparypsbl (T— T ) v kaTeropum paccmaTpMBaemMoro pexuma. ViameHeHne CBONCTB MaTepuarnos B npo-
Lecce aKcnnyaTauuy y4YnTbiBaeTcA BBELEHWEM B pacyeT CABUIOB KPUTUYECKOW TeMnepaTtypbl XpynkocTu T,
BCIEACTBME PasnMyHbIX BO3AEWCTBMIM B Npolecce aKcrnyatauun. 3aBucumocTs [K]; ot [T - T,] nony4yaetcs,
Kak ornbaroias AByX KpUBbIX, ONPEAEnaeMblX No UCXOLHOW TemMnepaTypHor 3asucumoctn K unn K ,..OgHa
W3 3TUX KPMBbIX JOMKHa ObiTb Mony4YeHa AeneHWeM OpAvHaT MCXOZHOW KPUBOW Ha KoadpduumeHT 3anaca
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NPOYHOCTH Ny, APYrasg — CMeLeHWeM UCXOLHON KPUBOW BAONb Ock abCuMCce Ha 3HaYeHue TemnepaTypHoro
3anaca AT.

KoadhduumeHTsl 3anaca n, NpyHUMatoT cornacHo 12.1.9.

TemnepatypHbIi 3anac AT cnegyeT NpUHUMATh:!

-Ana HY3 (i=1) AT = 30 °C;

- npu HHY3, YW (i= 2) AT = 30 °C;

-ona YMA (i=3) AT =0 °C.

3Ha4yeHue KpMTUHEeCKoW TeMnepartypbl Xpynkoctu T, crnegyeTt npuHUMMare cornacHo noapasgeny 12.3.3.

12.3.2.3 lNpu onpepeneHuu [K]; 3HaveHus crtoeHca F, 1 Temnepatypel T NPUHUMAIOT PaBHBIMU UX 3Ha-
YeHUsM B pacyeTHOW Touke hpoHTa TpeLUMHbI.

12.3.2.4 [Ins yrnepoaucTbIX, NEermpoBaHHbIX (B T. 4. KpEMHEMapPraHUoBUCTbLIX U XpoMoMonubaeHsaHa-
OWEBLIX) M BbICOKOXPOMMUCTbIX CTanen U UxX cBapHbIX COeAuHeHun (kpome ctanu mapku 07X12HM®E n ee
CBapHbIX COeAMHEHWIA, a TakKke maTepunanos, nepevncneHHbix B TOCT P 59115.14) ¢ npegenom Teky4vecTu
npu Temnepatype 20 °C, onpegensembim no MOCT P 59115.3 v He npeBbiwakwwum 600 MMa, npu TonwuHax
CTEHKW, He npeBblwanLmx 60 MM, Ucnonb3yoT 0606LLEHHbIE KDUBbLIE A0MYCKAEMbIX KOS(MOULMEHTOB UHTEH-
CMBHOCTW HanpsikeHuit [K|];, npueegeHHble Ha pucyHke 12.3.

Ona ctanun mapkn 10FH2M®A 1 ee cBapHbIX COegVMHEHU KpUBbIE, MPUMBEAEHHbIE Ha pucyHke 12.3, go-
nycKaeTcHa MCMNOMb30BaTh NPW TOMNWMHAaX CTEHKW, He npeBbiwanmnx 150 Mm.

K], MMa-m"’2

/
160 /
/l
3
120 /
NS p
/ /
] yd /S /
L~ P
L~
40 I 1
— ]

-160 -140 -120 -100 -80 60 40 -20 0 20 40 [T-TJ. °C
1—HY3, [K]; =13,0 + 18,0 - €002 [T - Td; 2 — HHY3, YW, [K]], = 17,0 + 24,0 - 00187~ Td; 3 — Y[A, [K|]; = 26,0 + 36,0 - €2.02[7 - Td

PucyHok 12.3 — O606LUeHHbIE 3aBUCUMOCTI JOMNyCKaeMbIX KO3hPULMEHTOB MHTEHCMBHOCTW HanpsaXeHun

12.3.3 Kputnueckasa TemnepaTypa XpPynKocTH
12.3.3.1 Kputndeckyto Temnepartypy XpynkocTu martepuana criegyeT Bbl4UCIATbL No dpopmMmyne

T =T * ATr+ AT, (12.8)
roe TKU — KpuTU4ecKad TeMmnepartypa XpynkocTtn marepuana B MCXO4HOM COCTOAHWUA,

ATT — COBWI KPUTUYECKON TeEMNepaTypbl XPYNKOCTKU BCIeACTBUE TEMNEPATYPHOIO CTapeHWA;
ATF — COBWI KPUTUYECKON TeMnepaTypbl XPYNnKOCTU BCreacTBre BITMAHNA HEWTPOHHOTO O6J'Iy‘-IE.‘HMF|.

12.3.3.2 3navenun T 4, ATy AT (nnn ko3pprLneHTa pagmaumnoHHOTO OXpYn4nBaHusa Ag) npuHMMaioT
no OOKYMeHTaM Mo cTaH4apTU3auuM Ha KOHCTPYKUMOHHbIE MaTepuanbl UNu onpeaensioT 3KcnepuMeHTansHo.
[onyckaeTca NpuHUMaThL AaHHble XxapakTepuctuku no MOCT P 59115.6.
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12.4 OnpepeneHne KoadMUMEeHTa MHTEHCMBHOCTN HanpskeHun K|
12.4.1 Pacyert ¢ ucnonbaosaHuem K, 0OMyCKaeTCs NPOBOAWUTL, €CNU BbINOSHAETCA YCroBue
H T
o' S O,8Rp0,2, (12.9)

roe o-"éff — ahheKTUBHbLIE HETTO-HaMNPSXKEeHNS.
H
3HaueHVe o' g crienyeT BuIMUCAATL MO hopmyne

H Ogff
18] = .
eff a/s (12.10)
1-
2s a 01
1+ __[1 - _)
TC S
rae o 44— 3 deKTUBHbIE BPYTTO-HaNPAKEHWS.
SCbeEKTI/IBHbIe 6pyTTO-HaI‘IpH)K9HVIF| Geff crnegyet BblHUCIATE U3 YCITOBUA
Ki{oem = Ko}, (12.11)
rae K{c} — MakcumanbHoe 3HayeHne KOI(P(ULIMEHTA MHTEHCUBHOCTU HANPshkeHWi B Touke A (cMm. pucyH-

kn 12.1, 12.2) npn gencTBUM HanpsKeHWn pacyeTHOro pexumMma, HepaBHOMEPHO pacnpefeneH-
HbIX MO TOMLWMHE CTEHKM KOMMOHEHTA;

K{Ogs — 3aBMCUMMOCTb KO3 MUUNEHTA UHTEHCUBHOCTM HAMNPSKEHUA B TOUKE A OT HaNpPsKEHWUNA G o, PaB-
HOMEPHO pacnpefeneHHblX No TOMWMHE CTEHKM KOMMOHEeHTA.

KoadhUUMeHTEl MHTEHCUBHOCTW HanpsikeHu K; B Todke A fonyckaeTca onpefenaTs cormacHo norno-
XEHWAM HacTosALero nogpasgena.

12.4.2 B cnyyae HeBbInonHeHus ycnoeus (12.9), pacyet gomkeH 6biTh NPOBEAEH METO4AMMW HEMWMHEN-
HOW MEXaHWKW paspyleHus ¢ Ucrnonb3osaHnem K (BblamncneHnem J-uHterpana) Ha ocHose HOC B KoMMNoHeH-
Te, PAaCcCHYUTAHHOIO B YNpyronnacTU4eckon NOCTaHOBKE.

12.4.3 [JonyckaeTcs B Cny4ae HeBbIMONHeHWs ycnoeus (12.9) npoBognTe pacyeT MeTogaMu JIMHEAHON
MeXaHMWKW paspyLLleHNs ¢ UCNOoMNb30BaHMEM CrneayloLlen npoueaypbl Koppekun KoadduumneHTa MHTEHCUBHO-
CTU HanpskeHun K, ¢ y4eToM NnacTu4eckoi 30Hbl nepes hpoHTOM pacqeTHoro gedekra.

Paawyc r, MM, NNacTUYeCKON 30HbLI B BEPLUWHE TPELLMHbI CrIeAyeT BblMUCNATL No hopmMmyne

2
10%[ K,
i (12.12)
T { Rpo2

rae REO,Z — 3HaJeHue npegena TeKy4ecTl B BEPLUNHE TpeLyWHbI;
K, — 3HayeHune Koa{rUNeHTa MHTEeHCUBHOCTM HaMNpsXXeHN B BEPLUMHE TPELWHbI.
CKOppeKTMpOBaHHOE 3HA4YeHWe KO3 dULMEHTa UHTEHCUBHOCTU HamnpsiKeHuiA K,p cnefyeT BbIMUCATb
no popmyne
a+r

Kip = K==, (12.13)

rae KoaUUUeHT o cnefyeT BolYUCAATL N0 CriegyowmnM npasmnam:
-oo=1npur=0,05(s-a)
r —0,05(5—&.‘)}2
———— | npu0,05(s—a)<r=0,12(s — a);
0,035(s—a)

-oo=16npur=>0,12(s—a).

12.4.4 Koadhh1UMEHT MHTEHCMBHOCTM HanpsbkeHuin K; Ans BbIOpaHHbIX pacyeTHbIX TPeluH cnegy-
eT paccyuTbiBaTb aHanuTuyecku, yucneHHo (MK3, meTon BeCOBbIX (YHKUWIA) UMM 3KCMEpPUMEHTalbHO.
HonyckaeTca NnpUMeHeHne MeToauk pacdeTa Koad@PULUEHTOB MHTEHCUMBHOCTU HanpsKeHWn, NpuBedeHHbIX B
FOCT P 59115.14—2021 (npunoxeHue M).

12.4.5 KoahHULUMEHT MHTEHCMBHOCTU HanpsikeHnid K|, MI‘Ia-M”Z, Ona UMNUHOPWYECKUX, Chepuyeckmx,
KOHUYECKWX, SNNUNTUHECKWX, NIOCKUX KOMMNOHEHTOB, Harpy»aemblX BHYTPEHHWM OaBrneHMeM 1 Temnepartyp-
HbIMW BO3EACTBUAAMK, JOMNYCKAETCA KOHCEPBATMBHO BbIYMCATL Mo hopMyne

- o:=1+0,15(
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n(GpMp +quq)[n a ]2

3
10
K, = ; 12.14
! o) ( )
roe 1 — KO3MMULNEHT KOHLEHTpaLUM HanpsikeHui, onpeaensembid cornacHo 12.4.9 u 12.4.10;
G, — CcocTasnsaLas HanpsKeHun pactskeHus, MlMa;

Gq — cocTaengawLwas n3arnbHblx HanpskeHuin, MMa;
M,=1+ 0,12(1 — a/c);
Mq =1-0,64 - a/h;
a = 0,255 — rmybuHa TpeLWHbI, MM;
¢ — nonygnuHa TpewuHbl, MM;
h — AnuHa 30HbI, B Npeaenax KoTOpol COCTaBNAKLAs M3rMOHbLIX HAaNpsXKeHW coxpaHaeT nono-
XUTENbHOE 3HA4YeHne, MM;
Q=[1+4,6"al2c) 8512,
Mpwu pacyeTax ans pexxumoB HY3 1 YW gonyckaetca npuHumate h = 0,5s.
[Mpwn pacyeTe 30H, rOe OTCYTCTBYET KOHUEHTPaLUWUa HanpsxXeHu, criegyer npuHumMmare n = 1.
12.4.6 CoCTaBnsloLLY HanpsHKeHNA pacTskeHWss (KOMbLEeBbIX WM OCEBbIX) criegyeT BblYMCATH Mo
dopmyne

Gjp = %f o, (12.15)
)
rae c; — PYHKLWA U3MEHEHUSA HAaMPAXEHWA NO TOSMHE CTEHKMW;
Jj — KoopauHaTta 6 unm Z;
0§ — OKpY>XHOE HanpaBneHue;
Z — oceBOe HanpaeneHue;
§ — TOrLWMHA CTEHKM B PACHETHOM CEYEeHUU.
12.4.7 3HauyeHne COCTaBMALLER HANPSXKEHWIA M3rnba cnegyeT BbIYMMCNATE No hopmyne
Sjg = Ojn ~ Gjpr
rAe O, — 3Ha4eHne DYHKLUM U3MEHEHMSA HAMNPAXKEHWIA MO TOMWWHE CTEHKW B TOMKE 1.
Touky n cnegyeT pacnonaraTb Ha Hapy»HOW UMW BHYTPEHHEW MOBEPXHOCTW KOMMOHEHTa B 30HEe Aei-
CTBUA MakCMManbHbIX pacTArMBalLWMX HaNPsKeHWA.
12.4.8 [lonyckaeTca KOHCepBaTUBHO onpeaenaTtsb K, no opmyne

(12.16)

K;=n(0.860, + 0,545,) - (s/1 0312, (12.17)
rae o, U o, MIla;
S, MM;
K, MMa - m"2,

12.4.9 KoadhchumumeHT 11 4N 30H Nepexofa KecTkocTel (coeguHeHne rnaHues ¢ LMNUHOPUHECKON Ya-
CTbIO KOpnyca, ranTenu 1 ap.) cnegyeT BelYUCnAThL No dhopMynam:

n=1+(K;— 127 -1,8(s/IR,) npn 0 < s/R, < 5; (12.18)
n=1+(K,- 127 9(sIR,)? npu s/R, > 5, (12.19)

rae R, — pagnyc KpUBM3HbBI KOHLEHTPaTopa HanpskeHWs (rantenn) B pacCinTbiBaEMOM CeYeHNN;
K, — TEOpEeTUYecKuit KO3(MULIMEHT KOHLEHTPaLMK (J0NYCKaeTCsl NPUHUMaTL PaBHbIM 3Ha4YeHuo K npu
pacTsKEHUN).
MNpun > K cneayet npuHumats 1 = K.
HonyckaeTcs onpegenaTs 1 no rpacukam Ha pucyHke 12.4.
12.4.10 KoadbcomumeHT 1 4ns 30H oTBEpPCTUiA (NpucoedvHeHuss natpybkos, wTyLepos, TpyD) crieayeT
BbIYUCAATL MO (hopMynam:

n=[1+5(K,— 1) exp(-0,86s/R,)]"? npn s/R, < 0,8; (12.20)
n=[1+2(K, - 1)I(s/R)]"? npu s/R; > 0.8, (12.21)
roe R1 — paguyc oTBEpPCTUSA.
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HonyckaeTtca 1 onpegenATk no rpadukam Ha pucyHke 12.5.
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PucyHok 12.4 — 3aBUCMMOCTb KOadhdULMEHTa 1| OT OTHOWEHUA S/R, ANA 30H Nepexofa XecTKoCTel
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n n
N 2,8
\\ Ky = 3
P i
3,0 N 2,6
. . 24
2,5 ~ 2,2
I~ \\ N~ K{=3
2,0
‘\ t]
1 [ 2 ~ \ 25
2.0 . ____:\" 18 \ \ 2’
~~'--------...,._‘ — — [ — 16 \\(\
, 1,5
1,5 1,4 S ay
1,2 . —~—
’ e
1.0 1,0
0 0,2 0,4 0,6 08  sIR, 0 2 4 6 8 SR
a) sIR, <1 6) IR > 1

PucyHok 12.5 — 3aBMCUMMOCTb KOadULMEHTa 1| OT OTHOLEHUS S/Ry ANA 30H PAcnoNoXeHWs OTBepCTUi

12.5 OnpegeneHve MUHUMaNbLHOW OOMNYCKAaeMON TEMNEPaTYPbl KOHCTPYKLUMMW NPU TMOPaBRNUYeCcKUX
(nHeBMaTUYeckMX) UCNbITAHUAX

12.5.1 Tugpaenuyeckue (NHEBMATUYECKUE) UCMNBITAHUA OOIDKHLI MPOBOOUTLCSA B TaKUX YCNOBUSX, YTO-
6bl MMHMManNbHaA TemnepaTypa KOHCTPYKLWM NPU TMAPaBnnYecknx (MHeBMaTu4ecknx) ucnoitadnsax T, beina
Bonblue Unn pasHa MUHMMAaNbLHO JONyCKaeMon TemnepaType KOoHCTpykuum [T,], onpeaenaemoin n3 pacyerta
Ha CONPOTUBIIEHNE Pa3pyLUEHHUID.

12.5.2 B cny4yae ucnonb3oBaHUs B pacyeTe TemnepaTypHbiX 3aBUCUMOCTEW TPeLyMHOCTOMKOCTU NOo
rOCT P 59115.6—2021 (pasgen 13) MuHUMansHO Aonyckaemylo Temnepatypy [T,] criedyeT BbIMMCIATL U3
ycrioBus

h K
K =2e, (12.22)
n
roe Kj? — KO3 PULUNEHT MHTEHCUBHOCTM HAMpPsKEeHWW B pacyeTHLIX 30HaxX KOMMNoHeHTa npu YW, paccuutaH-

HbIl Npu Temnepatype T = [T,];
n=1,5.

3HaveHue Kff crnepgyeT BbIMMCMSATL B COOTBETCTBUM € 12.2.2.

TemnepaTypHylo 3aBucuMocTb K (T) ANs NOCTYNIMPYeMOro pacyeTHoro aedekTa creayer paccyuThbi-
BaTb C y4YeToM Aerpagauim CBOWCTB Ha MOMEHT NpoBefeHUs rMApasuyeckux UCNbITaHWA B COOTBETCTBUN C
12.3.1.21n12.3.1.3.

12.5.3 B cny4ae ucnonb3oBaHua 0606LEHHBIX 3aBUCMMOCTEN OONycKaeMblX KO3(PULNEHTOB MHTEH-
CMBHOCTW HanpsixeHunit Ha pucyHke 12.3 gonyckaemyto Temnepatypy [T,] cnegyet paccuntbiBaTb COMMacHo
cnepyrolwen npoueaype.

3HadqeHue [T,] cneayeT BbIMUCNATL U3 YCIOBUSA

Kl = [K ], (12.23)

roe K,’,h — KO3 DULNEHT MHTEHCUBHOCTU HAMPSKEHUN B pacCMaTpUBaeMbIX CEYEHUAX KOHCTPYKLUUK npu YA,
onpefensieMelil cornacHo 12.4.

3HaueHue [K|], cneayet npuHMMaTh paBHbIM 3Ha4YeHNo K,.h ¥ C MCrornb3oBaHuem sasucnumoctu (K, = T -T,]
HaxoguTcs 3Hadenwe [[T,] — T,]. 3aTem, no onpeaeneHHoMy sHadeHuio T,, ycTaHaBnuBaloT 3HaqeHue [T,]. T, cne-
AYeT paccynTbiBaTb HA MOMEHT NPOBeAEeHUs MMAPaBIUYECKUX UCMbITaHWIA B cooTBeTCTBMM ¢ 12.3.3.

12.5.4 Ycnosue (12.22) [unu (12.23)] gomxHo ObiTe BLINMOMHEHO B TEYEHWE BbIAEPXKM NMPW UCMBITaHUN
daBneHweM, Npu BbligepXKe Angd ocMoTpa obopyaoBaHusa u TpyGonpoBodoB 1 Npy pa3orpeBe 4o TemnepaTypbl
UCNbITAHWUA.
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12.5.5 Pacuet no onpeaenexHnio Temneparypbl [T,] 4ONyCKaeTca He NPOBOAWTL W NPUHATL €e pPaBHOW
5 °C, ecnu BbinonHseTca ycnosue 12.1.4 a) unu ycnosue 12.1.4 6) npn T, = 5 °C, ny = 1,5, 1 3Ha4eHun

Rgb,z npu Temneparype 20 °C.

13 Pacuet Ha nporpeccupyioLiee nameHeHue (popMbl 1 pasmepos

13.1 PacyeT Ha nporpeccupylollee nameHeHne Gopm 1 pasmepoB criedyeT NpoBOAUTL ANS BCEX KOM-
NMOHEHTOB KOHCTPYKLMK, 32 UCKMoYeHreM GONToB 1 LUNWUIeK, ANs KOTOPbIX 0CTATOYHbIe N3MeHeHUs hopMbl U
pasmepoB B paboTe HegonyCTUMbI MW OrpaHyYeHbl 3a4aHHbIMKU NpegenamMu no ycrnoBusM HopMarnbHOW aKC-
nnyataumMm KOHCTPYKLUK (Mo ycnoBusamM paboTocnocobHOCTU NOABUKHBIX COeOUHEHUA, pa3bupaemMocTi pasb-
EMHbIX COedVWHEHMWA, CTaBUINBHOCTW 3a30p0oB, 06ecneynBaLLmMX TMAPaBIMYECKUe XapakTePUCTUKKA, U T. N.).

13.2 MNporpeccupyoliee U3MeHeHWe OPMbl U Pa3MepoB B KOMMOHEHTE OTCYTCTBYET, Clii MakCUMarnb-
HOe 3Ha4eHne pasMaxa NpPMBeAEHHbIX HaNPsXXeHWi (G)g B KOMMOHEHTE He NPeBbILIAeT AOMyCKaeMoro 3Ha4eHNs

;

Rpo2
.

Rm

(6)r <min{| 2,5 Rpo2: 2Rpo2 1 (13.1)

B cnyyae HeBbIMOMHEHWA AAHHOTO YCNOBWA OOMYCKAeTCs NpOBefeHNE YTOYHEHHOW OLEHKW MpUcnoco-
BrnsemocTu.

13.3 YTouHeHHyI0 oLUeHKy npucnocobnaemocTy cnegyet npoeoante Ana HY3 n HHYS gnsa Bcex pac-
UETHbLIX HArpy30K cornacHo 4.17, KpoMe BHELUHUX AMHaMUYECKUX U BUBpaLUUOHHBIX. [JOMKHO BbITh BLINONHEHO
nwboe n3 ycnoeuii npucnocobnaemocty cornacHo 13.3.1 n 13.3.2.

13.3.1 lns ocecuMMEeTPUYHbBIX KOMMOHEHTOB C LMKNWYECKM M3MEHSIOLWLENCA TeMnepaTypon CTeHKW, Ha-
rPY>KEeHHbIX AaBneHneM, npucnocobnsemocts obecnevyeHa, eCnu BbINOMHEHbI CAeaylLne YCnoBUs:

- B Cryvae NMHEWHOro pacnpegeneHusa TemMneparypbl Mo TOMWWHE CTEHKM KOMMOHEHTa:

yS% npn 0 < x<0,5,
y<4(1—-x)npu0,5<x<1,0; (13.2)
- B cny4ae napaGonuyeckoro pacnpeienenua TeMnepatypbl Mo TONWMHE CTEHKU KOMIMOHEHTA!
y=52(1-x)npn 0,615 <x<1,0,
y<465npn0,5<x<1,0,

y < 3,55 B cnyyae x = 0,4,

y<2,7Bcnyyae x = 0,5, (13.3)
Om y
rae X = —=— — OTHOLIEHUE OBLINX MEMBPAHHBIX HAMPSKEHWU K NPeaeny TekyuecTu npu Temnepartype T;
Rpo2
Aor .
= — OTHOLLEHMEe pa3mMaxa MEeCTHBIX TEMMNEepaTypHbIX HanpskeHWd 6es3 yuyeta KOHLeHTpauuu K
Rpo.2 npegeny TeKky4yecTv npu Temnepartype T.

[MpomMexyToYHbIE 3HA4YEHNA ¥ cnefyeT BblMUCNATbL NMHENHON MHTepnonsaunen.

13.3.2 YTOYHEHHYIO OLIeHKY NpUcnocobnaeMocTy ynpyronnacTU4eckum Unu ynpyroBa3konnacTuYecknm
pac4eToM crnegyeT NpoBOAUTL MO HAKOMMEHHbLIM B KOMMNOHEHTe AedopMaunaM 1 nepemMeLLeHnsaM.

Jonyckaemble 3Ha4eHWA HakonneHHon gedopMaymm pacTaKeHus Ana ctanen aycTeEHUTHOMO Knacca He
OOMKHbI NMPEeBbILAaTh:

-1 % ona cpegHen gedopMaumi N0 CEYEHUI0 KOMMOHEHTa (N0 TOMLLMHE CTEHKU);

- 2 % Ana MakcuManbHOro 3Ha4YeHWs1 Ha NOBEPXHOCTM KOMMOHeHTa gedopmMmaumm, NMMHeapu30BaHHOM Mo
CeYeHUI0 (Mo TOMLLMHE CTEHKM);

-5 % B nOBON TOUYKE KOMMOHEHTA.

[na cBapHbLIX cCOEAWHEHWI CTanen aycTeHUTHOTO Knacca gonyckaemas gedopmauua coctasnqaet 0,5 ot
gonyckaeMon gedopmMalMm OCHOBHOMO MeTtanna.
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HangeHHble pacdeToM 3Ha4YeHWs nepemeLleHUid, HAKOMMEeHHbIX B KOMMOHEHTE B TeYeHWe 3a4aHHOro
cpoka cryx6bl ¢ y4eToM BCexX NOBTOPEHWI 3KCTITyaTalMOHHbIX PEXXUMOB, HEe OOMKHbI NPEBbLILATL NPeaenos,
YCTaHOBIMEHHLIX B NPOeKTe.

13.4 [Insl KOMNOHEHTOB, TeMnepaTypa aKCNyaTalui KOTOPbIX NpeBbIWaseT T;, AONYCKAeTCA NPOBOAUTE
pacudeT Ha nNporpeccupytoLLee naMmeHeHre opmel 1 paamepor no FNOCT P 59115.10—2021 (pa3zen 10).

14 Pac4yeT Ha ANUTENbHYH CTaTUYEeCKYH NPOYHOCTb

14.1 Mpu pacyeTe Ha ONUTENbHYID CTATMHECKYHD MPOYHOCTL CrieayeT paccmaTtpvBaTh BCE 3KCnnyaTa-
LMOHHbIE PEXWMbI, NPOXOAALLME NPV TeMnepaTypax, NPeBbIaWmnX T, BKNOYanA HapyLIEeHWs HOpPManbHbIX
YCMOBWIA 3KCMMyaTauuu. YCnoBMsA NPOYHOCTM KOMMOHEHTOB KOHCTPYKUWMIA NpuBeaeHsl B Tabnuue 14.1 u no-
SICHEHbI B CNEeayLWUX NyHKTax.

14.2 KOMMOHEHT, paccYnTbiBAEMbIR HA ANUTENbHYK CTaTUYECKYH NMPOYHOCTb, AOMKEH YO0BNEeTBOPATh!

- YCMOBUSAM NPOYHOCTH, MPUHUMAEMbBIM NPW BbIGOpE OCHOBHLIX PA3MEPOE, BO BCEM MHTEpBAane akcnmy-
aTauvoHHbIX TeMMNepaTyp;

- YCNOBWAM MPOYHOCTH, MPUHUMAEMbIM NPY pacyHeTe Ha CTaTUYEeCcKyl NMPOYHOCTL, BO BCEM MHTepBane
JKCMMyaTaLWOHHbIX TeMneparyp.

14.3 MNpuBedeHHbIe HANPSKEHNS KaTeropui (o), (o), U (G)g NPU pacyeTe Ha ANUTENbHY0 CTaTUYECKYHO
MPOYHOCTE KOMMOHEHTOB 060pyaoBaHWA W TpybonpoBOAOB, 338 WCKMoYeHWeM GONTOB W LUMWUMEK, AOMKHbI
YOOBNETBOPSATE CNeayoLWUM YCNOBUSIM:

(o) < [ol; (14.1)

(0); < Ki[ols (14.2)
(0)g = K{lol;, (14.3)

rae [(5][ — HOMWHallbHO€ J0oNMyCKaeMoe HanpsaxeHue, onpegendemMmoe B COOTBETCTBUN C 5.4;

K; — k0athhUUMEHT NpuBeaeHUs HaNPsiKeHuit (G), K MeMBpaHHbLIM, ONpeAensembIi B 30Hax MemGpaH-
HBIX UM MECTHbLIX MEMBPaHHbLIX HANPSHKEHWIA No dopmyne
(S)me .

e
O K: =125-0,25 , (14.4)
Olt [G]t

Ki=125-0,25

K;' — k03t ULNEHT NpuBeaeHNs HanpsXXeHui (G)g K MeMBpaHHbLIM, OnpeaensemMbli B 30Hax MembpaH-
HbIX UMW MECTHBIX MeMOpaHHbIX HanpsKeHuid no hopmMyne

K{=175-0,25'2m oy k7 = 1,75- 0,25 DmL (14.5)
Gl [G]z‘
7)

Mpu BblYMCNEHMM [G]; 3HAYeHMe Npefena ANUTenkHoi NpoyHocT R}/ onpegensawT ans cymmapHoOM
ANVTENbHOCTU { HarpyXeHust KomnoHeHTa npu Temnepatype (T), NpesbilwaoLei T; B paccmMaTpMBaeMom pe-
XUMe B TeYeHUe cpoka cnyxbbi.

B Tex cnyyasx, Korga npu akcnnyatauuM KOMNoHeHTa UMeeT MecTo Aea unu Bonee pexumMa Harpyxe-
HUSA, OTMNUYALLNXCA MO NPUBEASHHOMY HanpshkeHuo U (Unv) Temnepartype {T), AOMKHO BbiTb BbINOMHEHO
YCMNOBMWE NMPOYHOCTA MO HAKOMNEHHOMY ANUTENBHOMY CTaTUYECKOMY NOBPEXOEHMIO

2% <1, (14.6)

i 1

rae t, — ONUMTeNbHOCTL Harpy>KeHusa KOMMOHEHTa Npu paccMaTpyBaeMoM 3HaYeHUn NPUBEAEHHOro Hanps-
XEHWUs Ha -M pexunme nNpu Temneparype (Di, npeebllatwuled T, B TeueHWe cpoka Cnyx0bl;

[f]; — monyckaemoe Bpems Harpyx}eHus, onpeaensemMoe no KpUson ANUTENbHOW NMPOYHOCTM Unu Tabnu-
uaM MUHUMarnbHbIX 3HaYeHWUA npeaenos ANUMTensLHON npodyHocTh cornacHo MOCT P 59115.4, coort-
BeTCcTBYylollee Temneparype (T); N 3HaYeHNIO NPUBEEHHOTO HAMPSXXEHUA Ha i-M PeXUME, YMHOMXEeH-
HOMY Ha KoabduuumeHT 1,5/K, unmn 1,5/K’;

i — YWUCNO PEXUMOB HarpyXeHus, oTNMYaoLWMXca TeMnepaTypon (T); N1 NpUBEAEHHBIM HaNPsHKEHNEeM.
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Tadtnuua 14.1 — YcnoBusa NpoOYHOCTM KOMMOHEHTOB KOHCTPYKLMK

PacyeTHan rpynna kateropui HanpsKkeHun
TWN KOHCTPYKUMK
(o), @ | © | o ()1
KOMMNOHEHTbLI KOpPMYCOB peakTopos, 6], K, [o]; K{[s],
naporeHepaTopoB, COCydoB ¢ ; ¢ o o
—L <1 —L <1 — <1
;[ li ;[t]i ; [t];
Tpy6onpoBogbl U TpyBuaTkle KOMMEH- 7[‘-’]{ K,[o], Kilo],
caropbl
i 2 i < z b4 <1 Z A <1 — -
i [f],‘ i [1’];‘ i [t]j
KomneHcupytoLme ycTporcTea (Topo- [o]; K,[ol,
Bbl€, BOMHUCTLIE) ;
.2 AL &4 o o o
; [t; ; [t
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14.4 BeinonHeHue ycnosus (14.3) no pasmaxam HanpsiKeHWn (G)p ANA KOMMNOHEHTa He ABnaeTcs 06s-
3aTenbHbIM, ECMM B pacyeTe Ha Mporpeccupylollee uaMeHeHne hopMbl U pa3MepoB MOKa3aHO BhbINMONHEHUE
YCIOBUI MO HaKonneHHsiM gedopmaunam cornacHo 13.3.2. Ecniv ong KOMNoHEHTa He BbINOMHAKTCH YCNOBUA
(14.3) n 13.3.2, ponyckaeTcs NpOBOOUTE YTOYHEHHbLIA pacyeT Ha OMNUTENbHYH CTAaTUMYECKYH MPOYHOCTbL CO-
rnacHo TpeboBaHusam MOCT P 59115.10—2021 (pa3zen 8).

14.5 HanpsxeHune rpynnel kateropuin (c), B 6onTax unu WNUNbKax He JOMKHO npeskiwarsk [],,, rae
HOMWHaneLHoe Jonyckaemoe HanpsxeHue [c],, onpegensioT B cooTeeTcTBuN ¢ 5.5. [ina 6onToB M Wwnunek
pasbeMHbIX COEOUHEHUIA C MeMBpaHHLIM YNNOTHEHWEM LOMYCKaeTCa OnpedensiTe HanpskeHue (G); TONbKO
OT MexXaHW4eCcKUX Harpysok, bes yyeta ycunus 3aTara.

14.6 3HayeHWe cpefHel Mo cedveHWK WNUNbkK (bonTa) oceBoi Aedopmaumm B BonTax U WNWUMbKax,
NnoABepraeMblX MHOFOKPaTHOWM 3aTsKKe, 3a CPok cnyx0bbl He 4OMKHO NpeBbIlWaTh O,5Afm, HO He bonee 1 %.
CpepHioto No ceveHuno WnunbkK (bonta) ocesyo AedopMaunio LOMYCKaeTca onpeaensith No 3Ha4eHuo Bbl-
TSKKM, ONpeaeneHHoOMy 3KCnepMMeHTanbHO UMM pacyeToM.

14.7 HanpsikeHue rpynnbl kateropui (6)s,,, B 6ontax unu wnunskax He OOMKHO npesbiwats 1,8[c]
HOMUHanbHOe fonyckaemMoe HanpsieHue [c],; ONpenensT B COOTBETCTBUM C 5.5.

Ecnuv npu akcnnyatauuu 6onta UnM LWNUMLKKM MMeeT MecTo ABa Unu Gonee pexmnma HarpyxeHus, oT-
JNIMYAKOLLMXCH MO NPUBEAEHHOMY HanpsikeHuto U (unu) Temnepatype (T, QOMKHO ObiTe BbINOMHEHO YCMNOBUE
NMPOYHOCTM NO HAKOMNMIEHHOMY ANMTENBHOMY cTaTMydeckoMy noepexaeHuto (14.6) ¢ Toi pasHULEen, YTO B 9TOM
cnydvae:

- t; — ANWUTENbLHOCTL HarpyeHusi GonTa Wnu LWNUILKA NPU PaccMaTpyBaEMOM 3HAYEHUN HanpsHKeHWUs
(0)3,; NP1 Temnepatype (T); B Te4eHWe cpoka cryx6bi;

- [f];— Aonyckaemoe BpeMsi Harpy>KeHus, onpeaensemMoe rno KpUBOKU ANUTENbHON MPOYHOCTH unn Tabnu-
LaM MUHVMManbHbIX 3HAaYEHWIA NpefenoB AnMTensHon npodHocTy cornacHo MOCT P 59115.4, cooTBeTcTBYHO-
wee Temnepatype (T); n HanpsxeHno 1,65(c),,,:

- | — 4YMCNO PEXMMOB HarpyXeHus, OTNMHAKLWMXCA TemnepaTypoi (1), u (Mnu) HanpskeHnem (s,

14.8 HanpsikeHune rpynnbl Kateropui (),,,, B 6ontax unu wnunskax He OOMKHO Npesbiwats 2,7[c]
HOMUHanbHOe JonyckaemMoe HanpsikeHue [c],; ONpeaensoT B COOTBETCTBUM C 5.5.

Ecnuv npu akcnnyatauuu Bonta unu LWNUMLKKM MMeeT MecTo ABa Unu Bonee pexmnma HarpyxeHus, oT-
NIMYAKOLWLMXCS MO NPUBEAEHHOMY HanpsieHuto U (unu) Temnepatype (T}, JOMKHO ObiTe BbINOMHEHO YCMNOBUE
NMPOYHOCTM NO HAKOMNMEHHOMY ANUTENBHOMY cTaTMydeckoMy noepexaeHuto (14.6) ¢ Toi pasHULER, HYTO B 9TOM
cnyvae:

- t; — ANWTENBLHOCTL HarpyKeHusi onTa UNK LWNUILKA NPU paccMaTpyBaeMOM 3HAYEHUN HanpsHKeHWUs
(0)4y; NP1 Temnepatype (T); B Te4eHWe cpoka cryxbbi;

wi TA€

wi TA€
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- [f]; — nonyckaemoe Bpems Harpy>eHusi, onpeaenseMoe no KpUBoW ANUTENbHON NPOYHOCTH UNK Tabnu-
LamM MUHUMarbHbIX 3HAaYEHW NpeaenoB ANUTeNsLHOM npodYHocTy cornacHo MOCT P 59115.4, cooTBeTCTBYIO-
wee Temneparype (T); u HanpskeHuto 1,1(c),,,:

- [ — YMCIIO PEXMMOB Harpy>KeHWs, OTNnYatoWmxcs Temneparypoin (T); u (unu) HanpskeHnem (c)y,, .

14.9 CpeaHee kacaTenbHOE HaMNpsXeHWe B LUMNOHKaX, WTUMgTax v T. M., Bbi3BaHHOE AeiCTBUeM CpeablBa-
OLLIMX YCUMUIA OT MEXaHWYECKUX U KOMMEHCALMOHHLIX HArpy30K, AeNCTBYOLMX Ha 0bopyaoBaHue, He JOMKHO
npesbiwats 0,5[c]; Ans wnoHok, wrudpTtos u T. n. u 0,5[c],,; Ans 6onTos u wWnunek. HomnHanbHele gonyckae-
Mble HanpspkeHus [o], u [o],, onpefensioT B COOTBETCTBUU € 5.4 U 5.5 COOTBETCTBEHHO.

14.10 PacyeT Ha ONUTENbHYIO CTATUYECKYH NPOYHOCTL OMbIBAEMbLIX HATPMEM KOMMOHEHTOB KOHTYpa K13
ayCTEHUTHLIX CTanen, ecnu B TOM Xe KOHTYPE HaxoAsTCH KOMMNOHEHTLI U3 YIMePOAUCTBIX UMK NErMpoBaHHbLIX
cTanei, npoeogaT no 14.1—14.3, ecnu rnybnHa 30HbI HayrnepoxXuBaHus h.. Ans 3agaHHoro BpeMeHu 1 Tem-
nepaTtypbl He NpeBbIWaeT pacyeTHOW TOMLWMHbLI CTEHKN KOMMOHEHTA.

Ana KOHTypa ¢ HaTpMeM pPeaKkTOPHOM YMCTOThI 3HaveHue h.. onpegensoTt no FTOCT P 59115.4.

14.11 JonyckaeTcs NPOBOAUTL pacHeT Ha ANUTENbHYK CTAaTUHECKYH NPOYHOCTL C MCMOMNB30BAHUEM Me-
ToAauk, npueedeHHeix B FOCT P 59115.10.

15 Pac4yeT Ha BHeLWWHUe AMHaAMU4YeCcKue BO3aeuCcTBuUA

15.1 PacuyeT Ha cecMMUYeCKUe BO3OeHCTBUA

15.1.1 Pac4yeT Ha NPOYHOCTE NpK CENCMUYECKMX BO3OENCTBUAX (CEMCMONPOYHOCTL) cneayeT NpoBOAUTL
B COOTBETCTBUM C NONOXKEeHUAMIN pedepanbHbiX HOPM U NPaBUI, ycTaHaBNUBaKLLKMX TpeboBaHus K obecneve-
HUIO CEMCMOCTOMKOCT aTOMHbIX CTaHLMA.

15.1.2 CeicMMYeCKME HArpy3Ku paccmMaTpyBaloTCA AN BCEX YPOBHEN 3eMNeTpsCeHWA, NpeayCcMOTpeH-
HbIX hegepansHbIMK HOpMaMK ¥ paBUNamMu, ycTaHasnmBaoLWwumMm TpeboBaHus K obecnedeHuno cemcMmocTom-
KOCTW aTOMHLIX CTaHLUMA. MicxogHbIMW AaHHBIMW 48 pacyeTa ABMSTCA: Habopbl NO3TAXKHbLIX akceneporpamm,
MO3TaXHbIX CMEKTPOB OoTBeTa (MNK1 0BoBLLEHHBIA CNEKTP OTBETA) ANA Y3NoB ONMpaHWsa KOMMOHEHTa, onpege-
MEeHHbIX And Tpex B3auMHO NeprneHgunKynapHbIX HanpaeneHun — BEPTUKANLHOIO U OBYX FOPU30OHTaNbHbLIX, a
TaKke MeEXaHW4YecKMue aKcnnyaTalMOHHbIe Harpy3aKku.

15.1.3 Pacuet komnoHeHTOB obopynoBaHusi 1 TpyGonpoBoOoB criefyeT NPOU3BOAWTL HA COYETAHUSA
aKcnnyaTauMoOHHbIX M CEMCMUHECKUX Harpy3oK, npegycMOTpeHHbIX dyeaepanbHbIMKU HOpMamMu U npaBuniamu,
ycTaHaBnvBawLwumm TpeboBaHusa K obecnevyeHnio CefiCMOCTOMKOCTM aTOMHBIX CTaHLWNA.

B cnydae, ecnu npuHaTbIe AN pacyeTa akceneporpamMmmbl U cnekTpebl otBeTa gns N3 n MP3 pasnvya-
I0TCA TONBKO aMnNUTydamMu He MeHee, YeEM B [iBa pa3a, A0MNyCKaeTCa He paccMaTpuBaTh COYeTaHUe Harpy3ok
HY3 + MM3.

15.1.4 PacyeT npoBogaTt ansg A3Y ¢ CeMCMUYHOCTBLIO Mnowankm 5 6annoe v Bbelwe. HeobxoaMMocTb
pacueToB obopygoBaHus v Tpybonpoeogoe ansg A3Y c celicMUYHOCThLIO Nnowadky 4 6anna cnegyet onpede-
NATb NPOEKTHOW (KOHCTPYKTOPCKOW) OpraHuM3aumen.

15.1.5 CelicMuyeckue Harpysku Ha obopynoBaHue U TpybonpoBoabl OOMKHbLI BbITh 3a4aHbl C y4ETOM
O4HOBPEMEHHOIO CeNCMUYECKOro BO3AEWCTBUSA MO TPEM MPOCTPaHCTBEHHLIM HanpaeneHusaM. YIMoBble COo-
CTaBnawLWmne cencMnNYecKoro Bo3aencTena AoNycKkaeTcsa He yYUThIBaTb.

15.1.6 Jonyckaemble nepeMeLleHus (npornb, coBur, CMeLLEHUe W T. M.), AONyCKaeMble CKOPOCTU U YCKO-
pPeHUs1 OT CEMCMWYECKUX BO3OENCTBUIA (B CNyYae orpaHUYeHun, yCTaHOBIIEHHbIX MPOEKTOM) crieqyeT onpeae-
NATb C YY4ETOM YCNOBWIA 3KCNNyaTauun ONs JaHHOTO KOMMNOHeHTa (BbIGOp 3a30poB, HedoMyCcTUMbIE coyaape-
HWUS, HEAOMYCTUMbIE NMEPEKOCHI, PasynnoTHEHWE TepMETUYHLIX CTHIKOB U T. M.).

15.1.7 OuHaMmun4yeckyto peakyuio KOMNOHEHTa cnefyeT aHanM3anpoBaTth € Y4eTOM CBA3EN C OPYTMMUK KOM-
NMOHEHTaMW W COCTaBHbIMW YacTAMW KOHCTPYKLMW, C KOTOPbIMW OH B3aMMOOEWNCTBYET, M BNUAHUA 3TUX CBA3EN
Ha konebaHus KOMMOHEHTA.

15.1.8 lNpw onpegeneHnn AMHAMWYECKOW peakuMn KOMMOHEHTA credyeT yYuThIBaTE cnefyloliue dak-
TOPbI: MAacca KOHCTPYKUWK, B TOM YUCIE TEMSIOU30NSALMM, Macca XXMAKoCcTH B Tpybax, npucoeguHeHHas macca
XuakocTn ans obopynoBaHus, Haxoasiwerocs B xugkoi cpege, HAC (B ToM 4ncne oT BHYTPEHHETO WM Hapy-
HOTO AABIEHMWA), BIUAOLLEE HA XECTKOCTb KOHCTPYKLUK.

15.1.9 PacueT Ha celicMONPOYHOCTEL MPOTSXEHHBIX KOMMOHEHTORB 0B0opyaoBaHuA U Tpybonporogoe A3Y
cregyet BbIMOMHATE C Y4ETOM BO3MOXHOIMO pasnuynsa CerMCMUYecKoro BO3AENCTBMA B TOYKAX WX ONMPaHUS.
[ononHuTenbHbIe KPUTEPUU MPOYHOCTH MPU CEACMUYECKOM CMeLleHMM onop npuBeaeHbl B FTOCT P 59115.15.

15.1.10 CeicMONpPOYHOCTb KOMMOHEHTOB, YaCTUYHO HAMOMHEHHBIX XUOKOCTL (HAanpumep, pesepsy-
apoB) cnenyet o60CHOBBIBATE C YYETOM TMAPOAMHAMUYECKUX BO3LENCTBUA NMPU CENCMUYECKMX KonebaHnsax
UOKOCTM.
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15.1.11 3Ha4yeHns OTHOCMTENLHOTO BA3KOro AemMnduposaHma &, Npu OTCYTCTBMM cneuuarnsHoro o6ocHo-
BaHWs, ANs METANMMYECKMX KOMMOHEHTOB crnegyeT NnpuHuMaTh paBHbiM 2,0 %. MNpu pacyete ceMCMUYEeCcKUX
KonebaHui KNAKoCTM co cBoBogHOM NoBepxXHOCTLI & cnedyeT NpuHMMaTh pasHbiM 0,5 %.

15.1.12 Pacuet cnefyet BLINOMNHATE NWHEMNHO-CNEKTPanbHbIM MEeTOAOM (Mo cnekTpam oTBeTa) U (unu)
MeTo4O0M AMHAMWYECKOTO aHanuaa (No 3aBUCUMOCTM CEMCMUYECKOTO BO3AENCTBUA OT BPEMEHW — HanpuUMep
no akceneporpammam).

15.1.13 YckopeHnue Hyneeoro nepuoga (YHIM) ans cnektpa otBeTa cnefyeT onpefensaTh Kak 3HadeHue
CNeKTparnbHOro YCKOpPeHusi, Mpu KOTOPOM KpWUBas CriekTpa oTBeTa npubnmkaeTcs K ropu3oHTanbHON NpsiMon,
npoorkawLlenca 4o cKonb yroaHo bonblwmx YyactoT; YHI paBHO MakcMMansHOMY No BpeMeHU abconTHO-
MYy 3HAYEHWH YCKOPEHWUS MCXOOHOro CEMCMUYECKOro BO3OeNCTBUSA.

YacToTy oTceuku Ong cnekTpa oTBeTa credyeT onpefendTb Kak HauMmeHbllas 4YacTtoTa, Npu KOTOpPOWM
MakcumarnbHOe 3Ha4YeHue OTKMMKa konebaTernbHON CUCTEMBI C OQHOWN CTeneHblo CBODOAL!I HAa MCXO4HOEe CeNc-
MU4YecKoe BO3JenCcTBME CoBnagaeT Mo BpeMeHW U HanpasneHnio ¢ MakcMmanbHbiM 3Ha4eHUeM BO30eNCTBKA.

[onyckaeTtca onpeaenaTe YacToTy OTCEYKM AR CNekTpa OTBeTa Kak HanborbLUy0 YacToTy, NpU KOTOPOK
3HaveHWe crnekTpanbHoro yckopeHus pasHo 1,3 YHI.

B pacuete cnegyeT ncnonb3oBatbh Haubomnbliee M3 3HAYEHWIA 4aCTOThl OTCEYKM, ONpedeneHHbIX Ans
BCEX CMEeKTPOB OTBeTa Mo BCeM HanpaBfeHUsiM.

Mpwn pacyeTe NMHENHO-CNeKTpanbHbIM METOLOM UM ANHaMUYECKMM METOAOM C MCNOoMb30oBaHMeM cob-
CTBEHHbIX hbopM W vacToT konebaHuin (MoganbHBI MeToa) cnefyeT onpefensiTe Bce cobCTBEHHbIE (hOpMBl
KOHCTPYKLMMW, HaCTOTbl KOTOPbIX HE NPEBbILIAIOT YacTOTY OTCEYKM.

15.1.14 Tpu pacueTe Ha BHELUHWE OAWMHAMUYECKUE BO3AENCTBUA CnedyeT YYuTbIBATh BbiCWIWE (He pac-
CUYMTaHHbIE ABHO) hopMbIl KonebaHui.

15.1.15 Ecnu nepeasa cobcTBeHHasn 4YactoTa KonebaHWin KOHCTPYKUMK BhILLE YACTOThl OTCEYKM CreKTpa oT-
BETa, pacyeT Ha CelCMOMNPOYHOCTb AONYCKAETCS BhIMONHATL CTAaTUHECKUM METOLOM, MPUHUMASA YCKOPEHWe Ceuc-
MWYECKOWN Harpysku paBHbIM 3HA4YEHWI0 CMEKTPasibHOTO YCKOPEHWs Ha NepBoi COBCTBEHHOW YacToTe KOHCTPYKLMM.

15.1.16 OueHky ceiiCMONpoYHOCTU 0bopyaoBaHuA M TpyGoONpoBO4OB cneayeT NPoBOAUTL NO AoMycKae-
MbIM HanpsHbKeHUaM, No JONyCKaeMbIM NepeMeLLeHusaM, no KpUTePUaM LIMKIUHECKOW NPOYHOCTH, YCTONYNBO-
CTW W COMPOTUBMNEHUNA pa3pyLLUEHUIO.

15.1.17 HanpsixeHus B KoMNoHeHTax obopynoBaHua 1 TpyGonpoBOOOR He AOMKHbI NPEeBOCX0AUTL A0-
nycKaeMblX 3Ha4eHWI, npuBeaeHHbIX B Tabnuuax 15.1—15.4. HomuHaneHbIe JONycKaeMble HanpskeHus [o]
u [6],, AOMXKHBI BbITL ONpeaeneHbl CornacHo 5.4 1 5.5 COOTBETCTBEHHO, MO KPaTKOBPEMEHHBLIM MEXaHUYECKAM
XapakTepucTuKkam maTepuanoB, B COOTBETCTBMW C TeMNepaTypour aKcnnyaTtauum COOTBETCTBYKLEro KOMMo-
HEeHTa U C Y4ETOM 3KCMNyaTauMOHHbIX (0aKkToOpoB.

3HaueHue koapprumeHTa copmel K, ucnonsayemoro B Tabnuue 15.1, cnegyet npuHMMaTthe paeHeim 1,5
ana nnactud 1 1,3 Anst KOMNOHEHTOB NPOYEer reoMeTpudecKor opmel.

Tabnuua 15.1 — CoyeTaHus Harpy3oK 1 Jonyckaemble HanpsxeHua ana obopyaoBaHusa 1 TpyBoNpoBo4OB 3a UCKNIO-
YyeHnem GonToB U WNUNeK

Kateropus celicmocToikocTi Co4yeTaHus Harpysok (o) (64)n
HY3 + MP3
HHY3 + MP3
1,4[c] 1,4K [o]
YA + MP3*
|
YA + N3*
HY3 + N3
1,2[c] 1,2K [o]
HHY3 + N3
HY3 + N3
Il 1.5[c] 1,5K [o]
HHY3 + M3
* TonbKo Ana KOMMNOHEHTOB, obecneynBatolLMX OYHKLMOHMPOBaHWE repMETUYHOTO OrpaxaeHus.
** TonbKO ANSA KOPNYCOB PEaKTOpPOB.
MpumeyaHnuwe —[naTpybonpoBoaos, NPOLWEALLNX OLEHKY CTAaTMHECKON NPOYHOCTU, AONYCKaeTCa NpoBep-
Ky MPOYHOCTM OT CENCMUYECKMX Harpysok no meMBpaHHbIM HanpaxeHuaM (G ), He NpoBoaUTb.
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Tabnuua 15.2 — 3HadeHUs JonyckaeMblx HanNpsXeHuin ona 60NToB 1 WNUNeK

Kateropusi ceACMOCTORKOCTH CoyetaHmns Harpyaok (6)mw (Cg)aw
HY3 + MP3
HHY3 + MP3 1,4[c],, 2,2[o],,
YIMA + MP3*
YMA + M3** 1,4[c],, 2,4[cl,,
HY3 + M3
T T— 1.2[s], 2,0[c],
HY3 + M3
Il 1,5[c],, 2,3[c],
HHY3 + M3

* Tonbko OnNst KOMNOHEHTOR, obecneunsaroLLmMx hyHKLNOHNPOBAHUE TEPMETUHHOMO OrpPaXKaeHNs.
** TonbKo ANs KOPMYCOB peakTopoB.

Tabnuuya 15.3 — 3HadeHUs AONYCKAEMbIX HAMPSXKEHUA CMATUA (O,)

Kateropus ceiicMoCTOMKOCTH CoueTaHue Harpy3sok [onyckaemoe HanpsxeHwe

HY3 + MP3

HHY3 + MP3 2,7[c]

| YMA + N3 (MP3)*

HY3 + M3

2,5[c]
HHYD + N3

HY3 + M3
Il 3.0[o]
HHY3 + M3

* CoyeTaHue Harpysok YA + MP3 paccmaTtpuBaeTcst TONbKO AN KOMMOHeHToB, obecneqmnBarLlLmnx (yHKUUOHUPO-
BaHWe repMeTUYHOrO OrpaxaeHus.

Tabnuya 154 — 3HadeHMa gonycKkaemblX HANpPAXEHWA cpesa T (ts)s

[onyckaemoe HanpsxeHue

KaTteropusa celicMOCTOMKOCTH

CoueTaHne Harpy3ok

Ans BonTos W WNUex
(cpes pe3bbbl)

AR KOMMOHEHTOB, KpOME cpesa
pe3bbbl Wwnunek 1 bontos

HY3 + MP3

HHY3 + MP3

0,7[cl,,

YMA + N3 (MP3)*

0,7[o]

HY3 + 3

HHY3 + M3

0.6[a],,

0,6[0]

HY3 + M3

HHY3 + M3

0,8[c],,

0,8[c]

* CoueTtaHune Harpysok YA + MP3 paccmaTtpuBaeTcs TONbKO AnA KOMNOHEHTOB, obecnednBaiolmnx QyHKLUUOHUPO-
BaHWe repMeTUYHOro OrpaXaeHus.

15.1.18 lNpwn pacyeTe 6ONTOB W WNWMNEK HA NPOYHOCTL MPKU CENCMMYECKNX BO3OENCTBUAX YCUMNNE 3aTsara
cnenyet OTHOCUTb K MeXaHWYeCKMM HarpysKkam.
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15.1.19 Pac4eT Ha yCTOMYMBOCTL NPKY CEMCMUYECKNX BO3OENCTBUAX crneayeT NnpoBoAnTb B COOTBETCTBUM
C NONOXeHUsMKU pasgena 9 ¢ y4eToM COBMECTHOTO AeNCTBUS SKCMMNyaTalMOHHbIX U CEMCMUYECKUX Harpy3ok.
[onyckaemMble HaNpsXKeHUs CxXaTua cnegyeT onpefensats no gopmynam:

[6,]s = kE*Oy, €CTM §¥0y < RTg o;
AR kREO!Z, ecnv £*c,, 2 Rgo,z, (15.1)

roe & = 0,25;

k cnegyeT npuHUMaTh:

- 0,6 — onA coyeTaHW sKCNNyaTaUuMOHHbIX Harpy3ok ¢ 13;

- 0,7 — gonsA coyeTaHWA 3KCNNyaTaunoHHbIX Harpy3ok ¢ MP3.

Mpw cercMnYecKknx Harpyskax, Bbi3biBarLWmnx o6wmin narnb u (unu) casur obevaek obopynoBaHus, pac-
4YeT Ha YCTOWYMBOCTL MPOBOASIT TOMBKO MO KPUTUHECKOMY HanpshkeHWio BToporo poda. Jonyckaetcs npume-
HeHve MeToOuKK, npusedeHHoW B [0.3 npunoxeHusa [.

15.1.20 OueHky ycTonymBocTV TpyOONpoBOAOB NpU CEMCMUYECKOM BO3AEWCTBUM OOMyCKaeTca He npo-
BOOMUTb.

15.1.21 Pac4eT Ha UMKNMYECKY0 NPOYHOCTb MPW CEMCMUYECKMX BO3OEeWUCTBUAX criedyeT NpoBoguTb C
MCMNONb30BaHNEM KPaTKOBPEMEHHbIX MEeXaHUYeCKNX XapakTepucTUK MarepuManos B COOTBETCTBMN C MOMOXe-
HuaMK pasgena 10.

LonyckaeTcsa NpOBOANUTE pacyeT, UCMOoMb3ysd MakCMManbHY aMinuTyaoy HanpsKeHWn, onpedeneHHyto ¢
y4yeToM BozgencTeuin HY3 + M3. MNpu 3TOM YMCNO LKMKNOB HArpy:eHusa cnegyeT NpuHUMMaTh paBHbIM 50.

PacyeTr Ha UMKNMYECKYD MPOYHOCTb NPWU CENCMUYECKWX BO3OeWCTBMAX OONYycKaeTcs He MpoBOOUTD,
ecnu cyMMapHOe NMoBpeXJeHWe OT 3KCMNyaTauMOHHbIX Harpy3okK, AedCTBYLIMX Ha KOHCTPYKUMIO Be3 yveTa
CerCMMNYEeCcKNX BO3OAeNCTBUIA, He npeBsbiwaet 0,8.

15.1.22 Pac4eT Ha conpoTyBrneHuUe pa3pyLleHunio Npu ceMcMnUYecKkomM BO3O0eNCTBUKN CriedyeT NpoBoaUTh
B COOTBETCTBUM C NonoxeHuamu pasgena 12. NMpuHumaoT koaduruMeHThl 3anaca, cooTeeTcTBywmMe HY3
n HHY3.

15.1.23 Jonyckaemble 3Ha4YeHUA nepemMeLlleHUin KOMMNOHEHTOB KOHCTPYKUWM NpW CECMUYECKOM BO3-
OEeNCTBUN 3aat0TCA NPOEKTHON (KOHCTPYKTOPCKOWM) OpraHn3auuen B 3aBUCHMOCTIW OT YCNOBWIA 3KCNTyaTauum
OaHHbIX KOMMOHEHTOB.

15.1.24 na pacyeTHON OLEHKW COBCTBEHHLIX YacToT KonebaHuin TMNOBLIX KOMMOHEHTOB W onpeaene-
HUS CeMCMWUYEeCKOro OTKMMKa JoMycKkaeTca NPUMEHSTE METOAbI, NpeacTaBneHHblie B NpunoxeHun .

15.2 PacuyeT Ha BHelWHWe OMHAMUYECKWe BO3OENCTBUA TeXHOreHHOro NMPONCXOXOeHWUA

15.2.1 Pac4eT KOMMNOHEHTa Ha BHELIHWE OUHaMU4YecKne BO30eNCTBUA TEXHOTEHHOTO MPOWUCXOXOEHWUS
(BO3gyllHAA yoapHasa BOnNHA, NageHue netatenbHoro annapara) NpoBoAAT Npyv COBMECTHOM AEWCTBMW 3KC-
nnyaTauuoHHbIX U AUHaMUYeCcKUX Harpysok. PaccmatpusatoTca AMHaMUYEeCKUe Harpyaku Ha KOMMOHEHT, BO3-
HUKaoLWKe Npy 4encTBUKX YOapHOW BOMHLI UMK NPW NadeHun netatensHOro annapara Ha CTPoUTelNbHbIE KOH-
cTpykuun. OBlKMe NonoXeHWs M MeTodbl pacyera MPUHUMAKT B COOTBETCTBUM C nonoxeHuamu 15.1. Mpw
BblbOpe pacHeTHbIX COYETAHUA U ONYCKAEMbIX HANPSHXKEHWA AMHAMWYECKUE Harpy3ku pacCcMaTpUBalOTCs Kak
cooTtBeTcTByoWwme MP3.

15.2.2 Ecnu cnexTpbl OTBETa NpyY AeNCTBUKM YOapHOW BOMHLI W NpW NageHun netatensHoro annapara
BO BCEM Juana3oHe 4acTOT HUXe CrMekTpoB oTeeTa Npu MP3, pacyeT Ha COOTBETCTBYIOLLME BO3ENCTBUSA O0-
nyckaeTcs He NMpOBOAUTL.

15.2.3 Pac4yeT Ha UMKNUYECKY NMPOYHOCTL NPW BHELWHEM OMHaMWUYEeCKOM BO3OEWCTBUM TEXHOTEHHOTO
NPOUCXOXOEHUS AOMNYyCKAEeTCH He NPOBOaUTD.

16 PacyeT Ha BUOpONpPOYHOCTHL

16.1 PacyeTt Ha BMOpONPOYHOCTL NPOBOAAT AN KOMMOHEHTOB, NOABEPralLLMxca BMbpaLMoHHOMY Ha-
TPYKEHUIO.

16.2 Pac4yeT Ha BMBPONPOYHOCTL COOEPKNT:

- onpegeneHue cnekTpa coBCTBEHHLIX YAcTOT KonebaHuil U MPOBEPKY YCNOBUA UX OTCTPOMKKA OT JeTep-
MUHWPOBAHHBLIX YacTOoT BO3BYXAeHWS;

- NPOBEPKY Ha OTCYTCTBME BUBPOyAapHbIX B3aMMOO4ENCTBUIA KOMMOHEHTOB C LENbH UCKIMIOYEHNSA NOBbI-
LWEeHHOro U3Hoca;
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- PacyeT Ha LUKITMYECKYHO MPOYHOCTL C y4eTOM BUbpoHanpskeHun B cooTBeTcTBuM ¢ 10.17—10.24.

16.3 Pac4eT cobCcTBEHHbIX 4acTOT KonebaHWin KOMNOHEHTOB KOHCTPYKLWWM U BO3HUKAKLWLWX B HUX BUBPO-
HanNpsPKEHUIA peKoMeHAyeTcs onpefenaTe YUCMeHHo, Hanpumep ¢ nomolsio MK3. [lonyckaeTcs MCNonb3o-
BaHWe 3KCMepuMeHTanbHbIX METOAOB onpeneneHnsa cobCcTBEHHbLIX YacToT KonebaHuii KOMMNOHEHTOR U BO3HK-
KarLWMx B HUX BUDPOHANPSIKEHWUNA.

[na onpeneneHns cobcTBeHHLIX YacToT KonebaHuin 1 BUOPOHANPSMEHHOCTU TUMOBLIX KOMMOHEHTOB
JONycKaeTCA NPUMMEHATL MeToAbl, MPeACcTaBlNeHHbIe B MPUNoXeHun E.

16.4 OTCcTpoiiKa OT 4eTepPMUHMPOBAHHbLIX YacToT Bo3byxaeHMs obecneyeHa, ecnun BbIMOMHEHbI Crieay-
loLLME YCMNOBUS:

- ONs NepBbIX Tpex cobCTBEHHbIX hopm KoneGaHuili KOMMNOHEHTOB B Ka)40W NNOCKOCTH

Q;z2130mm;=0,70,i=1,2, 3, (16.1)

roe Q; — Huswas (i = 1, 2, 3) cobcTBeHHan Kpyroeas Yactota konebaHni KOMMoHeHTa, c1;

® — Kpyroeasi yactoTa Bo3byxaeHus, ¢~ ;

- ons bonee BLICOKMX popM konebaHWi Npu HanW4MKM COOTBETCTBYIOLLUX WX YacToTaM Bo3byguTenei
BUDpaLui
Qz11ommQ;<090,i=4,5, ... (16.2)

B cnyyae HeBbInonHeHus ycrosuid (16.1) n (16.2) HeobxogMMo NoKasaTtb, YTO YPOBHU BMOpauni (Bu-
OpoHanpsXKeHWin) KOMMOHEHTOB Haxo4AaTCA B AOMNYCTMMbIX Npedenax, To ecTb NOATBepAnNTb BUOPONPOYHOCTh
pacyeTHbIM UK SKCNEPUMEHTamNbHbIM NYTEM.

Ons Tpy6ok TennoobMeHHbIX annaparoB PacyeT Ha UMKNWYECKYH NPOYHOCTL C YYETOM BUOpOHanpsixe-
HWIA criegyeT NPOBOAUTL HE3ABMCUMO OT BLINONHEHUA YCNOBMIA oTcTponkn (16.1) n (16.2).

16.5 Ona MCKNIOYEHUA BO3MOXHbLIX COYAapeHWUiA OAHOTUMNHBIX KOMMNOHEHTOB, OObLEAWHEHHBIX B IPynMb
(nakeTbl), 4OMKHO ObITh BBINOMHEHO YCOBME

a4 (16.3)
2
roe A — makcMMansHas amnnuTyna subponepemMeLLeHnsl KOMMNOHEHTa;
d — pa3mMep KOMMOHEHTa B NONEPEYHOM CEYEHUH;
t — LWwar KOMMNOHEHTOB ¢ HanbBonbLWKM pa3MepomM d B MONEPEYHOM CEHEHUM.

[na NpoM3BONbHLIX KOMMOHEHTOB, PACcMOMOXeEHHbIX C 3a30pOM A, AaHHOe ycrnosue opMynupyeTcs B

BMAOe
Al + 1Ag] < A, (16.4)

rae A1 n AZ — aMnnunuTyabl BM6pOI’IBDEM9I.IJ,EHMI:1 COOTBETCTBYHLWKWX KOMIMOHEHTOB.

[na konebaTernbHbIX NPOLUECCOB, UMEKLUUX CMNydYalHbId XapakTep, 3HadYeHus amMnnutyg A, Agn A,
OOMKHBI ObITh YCTAHOBMEHBI C Y4ETOM UX PACCEVMBAHWUSA C 3aJaHHOM BEPOATHOCTLID; HAanpuMep AN HopMarb-
HOTO 3aKoHa pacnpegeneHus npu BepoAaTHocTy 0,997 3HaYeHUsa aMnnuTya JOMKHEI BbITh NPUHATEI PABHBIMK

A + 30, (16.5)

roe ¢ — cpegHekBagpaTMYecKkoe OTKIMOHEeHWe OT CpedHero 3HaveHua A.

16.6 PacyeT Ha UMKIUYECKYIO NPOYHOCTL C YHETOM BUOPOHANPSXXEHWA NPOBOAAT B COOTBETCTBUN C pas-
penom 10.

MNpu pacyeTe NOBPeXAEHUS a, B CNy4yae y3KOMOMOCHOTO CrekTpa (T. e. cnekTpa, amnnuTyasl BUGpoHa-
NPSXKEHWA KOTOPOro B pacyeTax MOXHO OTHECTM K OLHOW 4acToTe) UCMONb3YHT MaKCUMarnbHYH CpeaHeKBa-
APaTUYeCKy0 aMnnuTygy BbICOKOYACTOTHLIX MECTHBIX HanMpsKeHWUN 1 COOTBETCTBYIOLLYIO €/ 4acTOoTy.

lNpw WMPOKOMONOCHOM CMEKTPe 3HaYeHne a, ONpedensoT Kak CyMMy NMOBPEXAEeHW Ana Tex amnnnTyn
MECTHbIX HanpsKeHUA N COOTBETCTBYHOLLKMX MM 4acTOT, KOTOPbIE Bbi3biBalOT noBpexaeHus bonee 10 % makcu-
MarnbHOro NoOBpPexXaeHnsl Ha OAHOM U3 COMEeTaHWIA aMNIUTYAbI-4acTOThl M3 BCEro cnekTpa. ACMMMETPUIO LMKNa
OnNpeaensoT C y4eTOM CPedHero HanpsiKeHnsa, NpUHUMaeMoro paBHbIM NOCTOAHHOMY MECTHOMY HanpsKeHuo
OT MEXaHWYeCKUX Harpy3oK C Y4eTOM OCTATOYHbIX HAMPSXEeHUNA pacTaxeHus.

MNoBpexaeHne a; ONpefensioT C y4eTOM Tpex MakCUManbHbIX aMMUTy BbICOKOYACTOTHbIX Hanpsxe-
HUA Be3 ydeTa KOHLUEHTpaUWUK (O,)q, (G4)p, (O,)3 U COOTBETCTBYHOLMX UM HacToT fy, fp, f3 Ang kaxmoro tuna
LMKNa NepeMeHHOro HanpsmKeHUs Ha nepexodHbix pexxumMax. Ong HW3Kko4acTOTHOro Uukna /-ro tuna no dop-
myne (10.20) gomkHbl ONPefenaTbCs 3HAYEHUS &4, &y, &g, @ NPU OnNpeaeneHnn (a,) KoanuMeHT &;
crnefyeT BblYMCNATL Mo popmyne
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@, = (1) + ()7 + (). (16.6)

[onto nospexgeHuin a3** onpenendalwT C y4eToM MaKcUMarnbHOM aMnnnTyabl BbICOKOYAaCTOTHOIO Hanpa-
XEHWUA NPU NPOXOXKOEHUN Pe30HaHca. Yucno LMKNOB ONpeaensroT ¢ YHETOM 3KCnnyataunn B YCNOBUAX pe3o-
HaHca. ACUMMETPUIO LIMKITA BbICOKOYACTOTHOTO HarpyxeHuAa onpeenAalnT MeCTHbIM HanpAXXeHrem 0T MexXa-
HUYECKMUX M TEMNEPAaTYPHbIX HArpy3oK Npuy akcnnyartaunm ¢ y4eToM OCTaTOuHbIX HanpsKeHWW pacTmxeHns ana
cepeVHbl MUHTEpBana BpeMeHW, COOTBETCTBYHOLEro pe3oHaHCy.
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MpunoxeHune A
(pekomeHgyeMoe)

Vnpou.lermaﬂ MeTOAWKa pacyeTa aMmnnUTyad UMKNOB Ha OCHOBE UCTOPUKX M3MEeHEHWA NpUBeAEHHbIX
Haan)KEHHﬁ be3s ydyeTa KOHUeHTpauuu

A.1 [lonyckaeTca BbIMUCIATE aMNMUTYAb! LMKIIOB MECTHOMO YCIIOBHOTO YNPYIoro HanpsxeHwa (G,,-) Ha 0CHOBE UCTO-
PUN U3MEHEHUST MPUBEOEHHbLIX HAMNpshKkeHWA 6e3 yyeTa KOHUeHTpauun (o), onpedeneHHoi no Teoprn Museca cornacHo
6.4.3.3. lNpwn ncnonb3oBaHNKM AaHHON METOOMKWN (hM3NYECKM BO3MOXHAs NOCnenoBaTenbHOCTE HarpyXeHns He TpebyeTcs.
[aHHasa meTofuKka NnpuMeHUMa npu ycnoBmn

Alo), 2R k=1,2,...,n, (A1)

7
p0,2"
roe A(G), — paamax k-ro 3aMKHYTOFO LiMKNa NpUBEAEHHOID HanpsixkeHns (G), cthopMMPOBaHHOTD COTMACHO NONOMKEHUAM
6.5.7;
T — makcuManbeHas TeMnepaTypa uukna.

A.2 Paamaxu NpuBeOEHHbIX HaNPSHXEHUA C yH4eTOM KOHLEHTpauun A(c,) cneayeT BblYNCTATE B NPEanonoxeHm

YNpyroro noeegeHns matepuana rno gopmyrne
Aoy )y = KgMo) k=1,2, ..., n, (A.2)

roe K(G) — K03(hULMEHT KOHLEHTPaUMUKU NPUBEAEHHBIX HANPSMKEHWUNA.

K () CrienyeT npuHnMaTh paBHsIM HaubOMbLIEMY 13 3HAYEHUIA KOIPDULMEHTA KOHLIEHTPaLM AN MEMBPaHHBIX 1
ana MSFVIgHbIX HOMMHANBHBIX HANPskeHWi. Mpy OTCYTCTBUN KOHLIEHTpaLMK Hanpsbkerui K = 1.
A.3 PacyeTHble amnnmTydsl MECTHOTO YCIOBHOTO YNPYroro HanpaxeHus (G, -) GNeayeT BolNGNATL N0 hopMyne

0.5-A(c; )y, ecnm A(o ), < 2R] 5

(Gar Jk =1[A 2 » k=1,2,..n, (A.3)
’ M, ecnu A(oy ), > 2R;-02
4Ry ’

roe T — MakcumansHad TeMmnepartypa uukna.

A.4 PacyeT Ha UMKNMYECKyK NPOYHOCTE N0 aMnavTy4am MeCTHOrO YCMOBHOMO YNPYroro HanpsKeHus, onpegeneH-
HbIM no coopmyne (A.3), cnegyeT NPOBOAMTL MO YPaBHEHWUAM KPUBbLIX YCTAN0OCTHU C YyH4ETOM MaKkcyManbHOro BNUAHWA acum-
MeTpuu uvkna cornacHo 10.12.
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Mpunoxenune b
(pekomeHgyemMoe)

dopMUpOBaHME pacHeTHbIX LIMKIIOB HanpsiXXeHU

B.1 ®opmMupoBaHMe pacHeTHbIX UMKIOB NPUBEOEHHbIX HanpsKeHWl, onpegeneHHblx ¢ NpUMeHeHrem Teopun Tpe-
CKa BbINOMHAETCH Ha OCHOBE MOMHON UCTOPUK HarpyxeHus 3a nepuof ot ty Ao t,,. PopMUpoBaHME LMKMOB credyeT npo-
BOOWTbL TakMMm 06pas3om, 4ToBbl kaadbl pas npv BblAENEHUW O4epedHOoro MonyuMKkna M3 y4acTKoB Tpex rpadimkos 13-
MEHEHWA HanpsHKeEHWA (GF),-}-, (GF)jk, (o) Bbina nonyyeHa Hanbonbluas BOIMOXHAA aMnnUTyaa MeCTHOTO NPUBEAEHHOTO
HanpsxeHus.

Ons doopMUpOBaHUSA pacHeTHbIX LMKIOB (MOMNYLMKIIOB) HANPSKEHWA Kaablid 13 rpadukos (csF)fj, (UF)jk, (og)y BO
BPEMEHHOM AnanasoHe oT ¢, Ao t, AormKeH BbITh 3aMKHYT, TO CTh B HEM [OMKHbLI COBNaAaTs HaYansHoe (B MOMEHT Bpe-
MeHU t;) 1 KOHEeYHOoE (B MOMEHT BpEMEHH ) 3HaueHua HanpskeHwi. B npoTueHom cniyyae rpachuki cnegyeT MCKycCTBeH-
HO 3aMKHYTb, BBEAA B H1X COOTBETCTBYIOWME (DUKTUBHbIE YYACTKM USMEHEHNA HAaNPAXEHUA B MHTepBane BpeMeHu ot
00 HeKOTOPOro OUKTUBHOTO 3HA4YEHWS tp-

3T (PUKTUBHBIE Y4ACTKM UCTOPUM HarpyXeHus BHOCAT AOMNOMHWUTENBHOE YCTanoCTHOE NOBpEXAeHue, YTo denaet
nocrnedyoLuLy OLEHKY LIMKMMYEeCKON NPOYHOCTY KOHCepBaTUBHOI. [Npn HeoBXoANMOCTH pesynsTaT pac4eta MOXeT ObiTh
YTOYHEH MYTEM BbIMMTaHWUA BEMWYMHBI NOBpeXaeHWs OT (OUKTUBHBIX Y4acTKOB M3 CYMMAaPHOro YCTanoCcTHOMO NoBpexae-
HWA.

B npouecce chopmMupoBaHusa pacyeTHbIX LMKNOB (MOMNyUMKMOR) NPEAnonaraeTcs, YTo Kaxabld U3 Tpex rpadukos
MHOrOKpaTHO OCBeLLaeTcs NOTOKOM CBeTa, Iy4M KOTOPOro HamnpaBsfeHbl BAOMb ropyu3oHTaneHol ocu BpemeHn. Oceelle-
HWUA ABNSIOTCA MapHbIMUW; MPU MEPBOM OCBELLEHWU U3 KaX[OoW napbkl paccMaTpuBalOTCs TONbKO BO3pacTaloluve, a npu
BTOPOM — TOMNBKO yBbIBAIOLME YHACTKW, COEAUHAIOWMNE COCEAHUE MNOKanbHbIE MakCUMyMbl U MUHUMYMbI. CHMTaeTcs, 4To
CBET HE NPOXOAWUT CKBO3b PacCcMaTpuBaeMble y4acTku rpadhmkos (Bo3pacTarowue nubo ybeisatoLme), BCnegcTBue Yero Ha
KaxxaoM rpadmke nNpun KaxaoMm oceelleHun obpasyeTcs BepTUKaneHoe MATHO TEHW.

B.2 MNMopagok hopmMupoBaHnsA pacHeTHbIX UMKNOB npueeaeH B 6.2.1—6.2.5.

B.2.1 BeinonHaeTcsi nepBbii 3Tan OCHOBHOIO NapHOro OCBELLEeHWA: Ha BCcex Tpex rpadinkax ocBeLLalTes Bo3pacTta-
towme yyactku. OBpasyownecs Ha Tpex rpadnkax NTHa TEHW CPaBHMBAKTCS NO BenuM4MHe. Ecnun npu oAHOM OCBELLEHWUM
Ha Kakom-nnbo rpadmke obpasyeTca ABa Mnu BonbLue NATEH, TO B CPABHEHWMW KaXa0e NATHO y4acTBYET HesaBUCUMO. M3
BCEX MATEH TeHW, obpasylowmuxcs Ha Tpex rpadmkax, Belbupalot nATHO MakcuManesHoro pasmepa. Ecnu Heckonbko nATeH
VMMEIT OAMHAKOBEIA pasMep, TO BeIBMPALOT TO, ¥ KOTOPOro BEPXHARA rpaHuLa pacrnonoXeHa Bbille.

b.2.2 Mo BbiGpaHHOMY NATHY TeHW (OpMUPYETCA pacHETHLIM BO3pacTatOLMIA NOMYUMKIT HANPSXKEHWIA cneayrow MM
0bpa3soM: ero MMHUManeHoe U MakcuManeHOe 3Ha4YeHWs NPUHUMAaIOT PaBHbLIMM COOTBETCTBEHHO HUXHEW U BepxHei rpa-
HWULEM BbIGpaHHOro NATHA.

B.2.3 Ha rpaduke, Ha koTopomMm 6bin chopMUpoBaH 3TOT BO3pacTaloWMIA NOMYLUMKN, BbINOMNHAETCA BTOPOW aTtan
OCHOBHOIO NMapHOro OCBELLEHWN: ocBeluakTes youiBawwme yyactku. Obpasytoleecs npy 9ToM NATHO TEHW COBNAAaeT c
NATHOM OT BO3PaCTaLLMX YHACTKOB M Ha TeX Xe npuHuunax hopMupyeT pacqeTHbIN yObIBaOLLIMA NOMYLMKIT.

CdhopmupoBaHHble Takum 06pa3omM Bo3pacTakLLMi M yBblBaOLMA pacHeTHble NONYLUMKIbl MMET OAMHaKOBble MU-
HUManbHbIE U MaKCUMarnkbHble 3Ha4eHus. Takne NonyumKnel Ha3elBaloTCA NapHbIMK pacYeTHBIMKU MOMyLMKnamu.

MapHele pacyeTHble NOMYUMKNBl MOrYT BbiTh 00beAuHEHE! B OOUH PACYETHBIW LIMKIT.

B.2.4 lMNocne Toro, Kak BbINONHEHO OCHOBHOE NapHOe OCBeleHne M ChopMMUPOBaHbl MapHble pacyHeTHbIe NonyLum-
KIbl HANPAXKEHWIA, rpadukn (O‘F)L,-, (GF)jk, (og)j BomkHbl BbITE ANA AarnbHedwero aHanusa npeobpasosarbl Crnedywnm
obpasom:

- Ha rpaduke, Ha KOTOpoM DbINKU chopMUpPOBaHbl o4epedHble NapHble pacyeTHble MONYLUMKIbI, YAansaTcs Te y4acT-
KW, TeHb OT KOTOPbIX BOLLMA B BbIOpaHHbIE NATHA TEHW ANs 9TUX NONYLWKIOB;

- Ha ABYX ocTankHbIX rpadukax 4yacTu, pacnonoXeHHbIE B TEX XKe WHTEPBanax BpeMeHU, YTO W yAaneHHbIe y4acTku
nepeoro rpadgvka, NOABEPraloTCs AONONHUTENBHOMY NAapHOMY OCBELUEHWIO. [Tpu 9TOM ocTanbHble YacTy 3TUX ABYX rpa-
dhmKoB UrHopupytoTca. Ha Kaxkgom 13 AByx rpacvkoB CPaBHMBAIOTCA NATHA TEHM OT BO3pacTaLwmx 1 ybbIBaOLLMX y4acT-
KoB. Ecnn aTn nATHa coBnagaroT NOMHOCTLIO MNK Kakon-nubo cBoel oBnacTelo, TO 4acTU BO3PACTAOWMX 1 yObIBAIOWMX
Yy4acTKOB paccMmatpuBaeMoro rpadomka, cosgasluve 3Ty obuwyio obnacTe TeHu, yaansawoTes. Ecnv coenagarowmx obnacrei
TeHn obpasyeTcs HeCKONbKO, TO yOANAKTCHA TONBKO Te OCBELLEHHBIE y4acTku, pasmep 0GnacTi TEHKW OT KOTopbix BonbLue,
a npv paBeHCTBE — Y KOTOPbIX 0BNacTe TeHW pasmeLleHa Bbllle.

B.2.5 MNpouecc dopmupoBaHna UMKIOB (nonyuuknos) nostopsetca no b.2.1—Bb.2.4 go tex nop, noka He okaxyTcsa
yAaneHHsIMKU BCE y4acTKW paccMmaTpyBaemMblx rpacukos.

Kaxapli 3 chopMUpoBaHHbIX pac4eTHbIX UMKIOB (MONYLMKNOB) HANPsBKEHWUIA OMKeH ANs BeINONHEeHWs nocneqyto-
LLlero pacyeTa Ha LMKIMYEeCKyo NPOoYHOCTE CONPoBOXAaTLCH MHopMaLmel 06 ycnoBmsx aKcnnyaTaumu (0 TeMnepaType,
napameTpax Cpefbl U T. M.), COOTBETCTBYIOLLMX BCEM TEM YacTaM rpadhMkoB HANPSIKEHWIA, U3 KOTOPLIX OH BbiN COCTaBNEH.

B.3 ®opMupoBaHne pacyeTHbIX LMKNOB (MOMYLMKNIOB) NPUBEAEHHBIX HANPSXKEHWIA, ONPeaeneHHbIX ¢ NPUMEHEHUEM
Teopun Museca, cnegyeT NPOBOAUTL aHAMOMMYHO M3NOXeHHOMY B 6.6.4 anropuTMy AN HanpsKeHWn, onpeaeneHHbIX no
Teopu Tpecka ¢ TeM OTIIMYMEM, YTO BMECTO Tpex rpadiMkoB U3MeHeHUs (G) paccmMaTpuBaeTcs OfIUH.
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B.4 Mopsagok oOpMUPOBaHNS PACUETHBIX LIMKITOB HanpsBKeHWUI NPUBEOEH HUXKE OIS MCTOPUM Harpy»KeHus, onpe-
JenseMor rpadukamMmy M3MeHEHWS YCIOBHbLIX YMNPYIUX NPUBEAEHHbLIX HAMPSKEHUA (GF),]-, (Op)ie (GF)jk, nokasaHHbIMK Ha
pucyHke B.1.

MockonbKy UCXoaHbIE TPadUMKN HE3AMKHYTHI (4TO MOXET ABNATLCH CNEACTBUEM OAHOCTOPOHHEro HaKoMneHws ae-
dopmMaLmnin B yCNOBUAX NACTUYHOCTM), TO OHW MCKYCCTBEHHO 3aMbIKAKTCH BBEAEHWMEM COOTBETCTBYIOLLMX (PUKTUBHbIX
y4acTKOB Ha WHTepBane BpemeHu oT t, 1o tq) (Ha pucyHkax b.1—b.3 atu yyacTkm nokasaHbl MyHKTUPOM).

[na BblOEneHns 3aMKHYTBIX LMKMOB UCMOMb3YETCA aHanorms ¢ «OCBELLEHNEM» UCTOPUI HarpyXeHusi CBETOM BAOMb
OCK X.

[Mpw NepBOM OCHOBHOM OCBELLEHWW BO3pAaCTaloLLMe y4acTKn rpacbukoB obpasytoT NaTHa TEHW, NOKazaHHbIe Ha pu-
cyHke B.2. M3 Tpex rpacduKoB UCTOPUIA Harpy»eHus BbIBUPaOT NATHO C MakCMManbHbIM Pa3MaxoM HanpsKeHWA: OHO
BO3HWKAET Ha rpachuke ans (oF)jk 1 umeeT pasmax 600 MlMa. OceelleHre ybbIBaKOLWMX YHACTKOB 3TOrO Ke rpaduka gaet
TaKoe e NATHO TeHW. o 3ToMy NATHY U3 ABYX NapHbIX PACYETHLIX MONYLWKIOB (pOpMMPYEeTCA 1- pacyeTHbIA LMK, Me-
OLLMIA MMHMManbHOE HanpsxeHrwe muHyc 300 MMa n makcumaneHoe — nntoc 300 MIMa.

TOHKUM MYHKTMPOM Ha pucyHke 5.2 nokasaHo JONONHUTENBLHOE NapHOEe OCBELLEHMEe y4acTKOB (MecTaMuy BCnomora-
TenbLHOE OCBELLEeHWe COBMaaaeT C OCHOBHLIM).

Ha pucyHke 5.3 nokasaHbl 0CTaBLUMECA YYACTKM rpachMKoB NOCne TOro, kak u3 rpacduka ans (GF)jk BbINW yaaneHsl
YacTuW, OCBELLEHHbIE OCHOBHbLIM NMapHbIM OCBELLEHWEM, a U3 ABYX APYTUMX rpadukoB yaaneHbl 4acTuh, OCBELLEHHbIE OOMNON-
HWTEMbHLIM MapHbIM OCBELLEHWEM M COOTBETCTBYIOLLME MO BPEMEHM YAANeHHbIM YacTAM rpadmka (GF)jk.

Mpy BTOPOM OCHOBHOM MapHOM OCBELLIEHUM 3TUX OCTABLUMXCSA BO3paCTAKLLUMX YHACTKOB MakCUMarbHOe MATHO BO3-
HWKaeT Ha rpacuke ana (GF)!}. u nmeeT pasmax 500 Mla. Takoe e NATHO BO3HUKAET NpU OCBeLUeHUW YBbIBaoLWmMX y4acT-
KOB 3TOro rpacduka v onpegensieT 2-i pac4eTHbI LMK © HanpsaxKeHuamMu: MuHuManeHeiM — 0 MIMa n makcumansHeim —
nntoc 500 MMa.

MockonbKy NOCre BLIMONHEHUS AOMNOMHUTENEHOMO OCBELLEHMA W YOANeHWA OCBELLEHHbLIX Y4aCTKOB HUKaKUX OPYTuX
y4acTKOB Ha rpadhukax He OcTaeTcs, TO NpoLecc (hopMUMPOBaHUA PACYETHBIX LIMKITOB HA 3TOM 3aBepLUAETCS.

Mpu HeOBXOAMMOCTY ANA CHWKEHUS KOHCEPRATU3MA MOXET BbITh YUTEHO BBEOEHHOE DUKTMBHOE HAarpyeHue, 3a-
MbIKaIOLLEE UCXOOHLIE rpaduky M3MEHEHUS HaNpsKeHW. [Ing aaHHOro npuMepa MakcMManbHbIA pa3max UMeeT uk-
TUBHbIA NONYLUWKI, BBEAEHHBIA Ha rpaduke (GF)jk (cm. pucyHok B.1). MNoaToMy pacyeTHbIA OUKTUBHBIA NONYLWKN UMEET
napamMmeTpbl: MMHMManbHoe HanpsxeHve — muHyc 200 MlMa; makcumaneHoe HanpsxkeHne — 0 Mla.

Ons rpadmkoB M3MEHEHUA YCMOBHLIX YNPYrUX NPUBEAEHHBLIX HaMNPsBKEHWIA (GF)U-, (OR)je (op)jk, MoKasaHHbIX Ha pu-
cyHke b.1, chopMupoBaHbl CnegyloLlmMe pacHeTHbIE LIUKITbI

- 1-W pacqeTHbIA UWMKM: MUHUMansbHoe HanpsxeHwe — MuHyc 300 MIla; MakcumanbHoe HanpsbkeHue —
nntoc 300 MMMa;

- 2-IA pacyeTHbIN UWKN: MUHUManbHoe HanpskeHne — 0 MlMa; makcumanbHoe HanpsbkeHune — nnmtoc 500 MIMa;

- (OMKTUBHBIA pacyeTHLIM MOMYLUMKN (MCNONb3yeTca NpU HeobXOOMMOCTW): MWHUMAINBbHOE HanpsKeHWe — Mu-
Hyc 200 MMNa; makcumanbHoe HanpsikeHne — 0 MIMa.
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PucyHok 5.1 — Npumep aHanuaa nonHowm UCTOPUU HarpyeHus (McxodHble rpauky M3MEeHEHUS HanpsXKeHuin)
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PucyHok b.2 — lNpumep aHanvasa NomnHon UCTOPUA HarpyeHna (popMUupoBaHne 1-ro pacyeTHOro LMKNa HanpsKeHun)
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Puvcyrok B.3 — lNprumep aHanuaa nonHon UCTopyK Harpy»eHuns (hopMmnpoBaHmne 2-ro pac4eTHOro LuKna HanpsxeHun)
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MpunoxeHune B
(pekomeHgyeMoe)

OHPEAEHEHHE aonyckKkaemoro Yyvcna yMknoB € y4eToM BITUMAHUA BOHHDI;I cpeabl

B.1 PekomeHgyemas meToguka onpeneneHus OONycKaemMblx aMninTyn, HanpsKeHWA UM JOMyCKaeMblX YMCen Lu-
KINOB HarpyeHus B BOQHOW CpPede OCHOBaHa Ha MCMonb30BaHUKM KO3MUUMEHTOB, OTpaXatolWwmX CHUKEHWE JorMycKae-
MOrO YMCra LKMKMOB NPU Harpy>KeHUM KOHTPONUpPyeMoi gedopMaLMei B peakTopHOW Boge Npy CUMMETPUYHOM LIMKNE No
CPaBHEHWIO C aHanorMyHbIM Harpy>keHrMeM (Taknmmu e amnnuTyaamun) Ha Bosgyxe npu Temnepatype 20 °C.

OnpepeneHre AoNycKAeMOoro Y1crna LUMKNOoB Mo 3aJaHHOoW aMnnnTyae HanpsXeHni UM SonyckaeMon aMmnnuTyabl
HanpspKeHW AN 3a0aHHOMo Yucna UWMKNOB CneayeT NpoBoAUTL MO YPaBHEHUAM, CBA3LIBAIOLLUM JONYCKAEMYIO aMNnTy-
[y YCINOBHBIX YNPYrUX HAaNpsbKeHUA C OONYCKaeMbIM YMCITOM LMKITOB M YHUTHIBAKOLLMM aCUMMETPUIO LIMKa HanpsbkeHUi n
CHIDKEHME YMCIa LUMKITOB B BOAHOW cpeae.

B.2 MeToawka npMmMeHnMa Ang KOMMNOHEHTOB M3 YIMEepoaNCThIX M NErMPOBaHHbIX XpOMOMONMOOEHOBLIX U XPOMO-
mMonubaeHeaHaAWeBLIX CcTarnewn, a Takke cTanen aycTeHWTHOro knacca, paboTtawLwux npu Temnepatypax o 350 °C B
KOHTaKTe C BOOHOW Cpefoi NerkoBogHbLIX peakTopoB.

B.3 BnusiHue BogHOW cpebl Ha LUMKITUYECKYIO NMPOYHOCTE JOMMKHO YYUTLIBATLCH NpU TEMMNepaType BOAHOW cpeabl
T, npeebiwatowen 150 °C.

B.4 [lonyckaemasn amnnuTyaa yCrnoBHOrO YNpyroro HanpseHns [6,2] Npu Yicne Umknos Ny vnv AonyckaeMoe Ync-
no umnknoe [Ny] npu amnnutyae (G, £) M MakCcUMansHOM HanpsbkeHun Unkna [(6,),,.,] Ana ctanei npu [Ny] < 1012 ¢ yueTom
BMUAHWSA BOOAHOW Cpeabl paBHbl HAMMEHbLLEMY 3HaYEeHWIO U3 ABYX, onpeaenseMbix no dopmMynam (B.1) n (B.2):

[GaF] =

T .20 T :
E Sc o RCF _(Gtr )max s

L ©.1)
(4nyFp, [No])O,S (4ny [No])"eF —ig

raoe cnegyet NpuHATh:
- T i
(Gi‘r )max = PE:H2 npu (Gfr )max 2 RDBE'
jﬁ =0 npu (Uap) 2 (Gtr)max;
i =11pu (0,46) < (O )max

T .20 T :
[GaF]: E' e; o5t Ree *”cs(gt;j)max'lfn , (B.2)
N (4Fon[No]) ™ 1o ((4 [No]) e 7;(;]

rae cnenyet NpUHATL:
T T
N6 (Ot Jmax = Rpra:nz npu Ng(S¢ Jmax 2 Rpron:'éa

s =0 npu (046) 2 (G)max:
‘irr =1 npu (GaF) o (Grr)max
B dopmynax (B.1) u (B.2):
Ng =2, np =10 — KoadhpuumMeHTsI 3anaca NpoYHOCTM MO HAMPSKEHWAM U MO YMCIY LMKIOB COOTBETCTBEHHO;
ego — XapakTepucTuka nnacTUM4HOCTH, onpedensemMas cornacHo 10.8 kak 3aHavyeHne eTC npu Temnepatype 20 °C.
Mpu Z20 < 50 % B pacuete cneayet npuHnmats Z20 = 720, Mpu 720 > 50 % — Z, 20 = 50 %;
Fpn — KO3MPUUMEHT CHUKEHNA YMCNa LMKIOB B BOAHOW cpeae, onpeaensieMblid no B.6;
RCTF = Rﬁ,ﬂm +0,014Z- ) — xapakTepucTuKa NPOHHOCTH;

Mg = 0,132Ig[2,5(1 + 0,014Z,)];

ZF=1007$

20 :
exp(2ec /, [Fp,,)
B.5 [lonyckaetca ucnonb3oeaHue B pacyeTe aHayerus Z20, nonyyeHHOro Npy UCNLITAHWAX HA CTATUYECKOE pacTs-
weHue. MNpwu aTom cnegyet npuHumaTs Zg = ZZOFP',[,)“'3 .

B.6 MakcumanbHoe HanpshkeHue uukna (G,,) ., CNenyeT BblYMCNATL N0 CrieayoLwmMM npasunam:

T T, T,
- npun (GF )max = p02 U 2(GaF) € Rpr(ﬂ)‘.n2 +Rp8?5 cneayet NpUHUMATh (G )may = (Se)max

-npu (g) .y > Z;B:E n2(6,e)< R;Bf"z + R;’ﬁf‘z" (G4 )max BOIKHO OMPEENsTLCS U3 YNPOLLEHHOrO YNpyronmnactuye-
CKOro pacyeTta corfnacHo 6.5.2 nnu nonHoro ynpyronnacTu4eckoro pac4eTa cornacHo 6.5.3;

-npn 2(04e) 2 Rgﬁjg +R;—Bf2‘ creayeT NpUHUMaTh (4 max = ;’Bi”z )

B.7 lNpw pacyeTe JOMKHBI UCNONBb30BaTLCH MUHUMATNbHBIE 3HAYEHWH KPaTKOBPEMEHHBIX MEXaHUYECKNX XapaKkTepn-
CTUK MaTtepuana, ¢ y4eTom BNuaHus obny4eHvs.
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B.8 KoachcpuumeHt Fpn crenyeT BblYMCNATh B 3aBUCMMOCTU OT TemnepaTypbl BOAHOW cpedbl, MPUHUMaeMOn paBHOK
Temnepatype metanna B uvkne T, °C, copepxaHua cepbl B metanne S, %, KOHUEHTpaLWK KMCNopoaa B BOOHOW cpeae,
KO, mr/kr, ckopocTu gechopmaumn €, % ¢~ B nonyLmke NpuBeNeHHOro HanpsikeHUs No hopMynam:

- Ana yrnepogncTbixX cTaneu

Fon = €xp(0,632 - 0,101-5* -0 ¢"); (B.3)
= 0nA NermpoBaHHbIX XpOMOMDﬂMG}JEHDBbIX %] XpOMOMOJ’IVIG,E[EHBaHEl,QMEBbIX cTanen

Fon = €xp(0,702 = 0,101-S* T*-O"¢"), (B.4)

roe S* = 0,015 npu KO > 1,0 mr/kr;
S*=8, % npuKO=10mr/krn 0 < S<0,015 %;
§*=0,015npn KO < 1,0 mr/kru S > 0,015 %);
T =T-1580, °C;
O* =0 npu KO < 0,04 mr/kr;
Of = Inﬂ npwu 0,04 < KO < 0,5 mr/kr;
0,04 ’ ' i
O* =1n 12,5 npun KO > 0,5 mr/kr;
e=0npn £ 21%c;
e*=Iné npn 0,001 < £ <1%cT;
£* =1n 0,001 npu € <0,001 % c™;
- ONA cTanen aycTeHWTHONO Kracca

I

I

F,p = €xp(0,734 = T*O*"), (B.5)

T-150
T — < RE:
raoe 175 npu T < 325 °C;
T*=1npu Tz 325 °C;
0O*= 0,281 npu Bcex 3HaveHuax KO;

e*=0 npu £ 20,4 % cT;

e* = |n(i) npu4-1074 < ¢ <04 % c;
0,4
£*=In 0,001 npn £ <4107 % ¢ 1.

CopepxaHwve cepbl S criegyeT NPUHWMAaTE MO AOKYMEHTam No cTaHAapTU3auui.

TemnepaTypy T U cKOpOCTb AechopMaluu € npu onpefeneHun Fpn crnedyeT NpUHUMAaTE ANS PAacyYeTHbIX Nonyuu-
KNOB, onpefensieMbIX Kak MHTepBalsl U3MeHeHUA NPUBEAEHHOTO HaMPSHKeHUS Mexay BnuxanwmrMn Bo BpEMEHW NoKarb-
HBIMW 3KCTPEeMyMaMMu.

TemnepaTypy T cnegyeT NpUHUMAaTE PaBHOW MaKCUManbHOMY 3HAYEHWUI0 TEMMEPATYPLI 38 NMOMYLMKI.

KoHueHTpauwto kucnopoga KO cnenyeT NnpuHUMATE PAaBHOW €€ MakCUMarnbsHOMY 3HAYEHUIO 33 MOMYyLUMKN.

CkopocTb AechopMaumn € cnegyeT NpUHUMaTh paBHoK abCconTHOMY 3HA4YEHWUIO CPeaHEeWMHTErpanbHoW CKopocTU
aedopmauun 3a ANUTENLHOCTE Nonyurkna. Bpemsa BblAepKKWM NPy NOCTOSIHHBIX HANPSXEHWAX cneayeT UCKMYaTe U3
obLel ANUTENBEHOCTY NONyUMKNa.

HonyckaeTcs onpefensTe KOHCEPBATUBHOE 3HaueHUe F,,, NpuHIMan £ paBHOWM MUHUMASTEHOMY 3HAYEHWIO CKOPO-
cTK gecbopmaumn 3a NONYLUMKN BO3paCTaHUA HanpsxeHus.

B.9 lNpwu pacyerte [o,£] unu [Ng] ¢ y4eTOM MakcMMarnbsHOro BNUSHUA aCUMMETPUIA LMKNa crneayeT npuHumats B qop-

myne (B.1) iy =1, (04 Jnax = R;Ei”z n B dhopmynie (B.2) iy = 1, M5(S Jmax = R;’SE . MuHMManbHyo TeMNepatypy B UMKNe
T

min AonNycKaeTca npuHMMaTe pasHon 20 °C.

B.10 [onyckaemoe 4ncrno umknos [Ny] ¢ y4eToM BrusHUA BOOHOW Cpefbl AOMYCKAETCA KOHCEPBATMBHO BbIYMCNATL Kak

g1 = oI”, (B.6)

Fon

rae [Ng]*  — Aonyckaemoe YMCno LMKIOB Ha Bo3ayxe, onpefeneHHoe B cootseTcTeuu ¢ 10.8 (10.12 B cnyyae pacyeTa
npv HanbonbLIEeM BNUAHUM aCUMMETPUN LMKNA) NPY aMnnuTyae HanpsxeHns (G ,g).

3HayeHne Fpn crneqyeTt onpefendaTs Npyv MUHMMAaNBEHOM 3HAa4YEHUM CKOPOCTU AedopMaLi U MakcumarnsHOM 3Ha-

YEeHUW TeMnepaTypbl 3a PacYeTHbIA LK. POPMUPOBaHWE pPacyeTHbIX LIMKIIOB CreayeT BbIMONHATL HA OCHOBE NMpUHLMNA

Hambonblero pasmaxa.

AMMNUTYABI (G ) pACCUMTHIBAIOT cornacHo TpeGoBaHuaM 6.6, a ycTanocTHOE NOBPEXAeHUe onNpeaensioT no dop-
Myne (10.15).

B.11 JonyckaeTca onpeaenats [Ny] ¢ y4eToM BNUAHKUA BoAHOW cpeabl no 10.8 unu 10.12 ang sHadeHns amnnutyasl
HanpsXeHWs (O ,g), ANA OCHOBHOTO MeTanna u (G ,r), ONA CBapHOro CoeaMHEHMA, onpeaensemblX no opmynam:
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(Gar )k = (G—aF);
(GaF )Ks — (czaF)’ (BT)

KS

rae (o,z) — aMnIUTyAa HaNPsKeHUs Ha BO3OyXe;
P, P c — KOIDDULMEHTHI KOPPOMOHHOTO CHIKEHUS LIMKIIMHECKON NPOYHOCTM OCHOBHOMO METarmna U CBapHOro Co-
edVHEHUsA COOTBETCTBEHHO, onpeaenseMble 3kcnepumeHTansHo B cootBetcTBuM ¢ TOCT P 59115.5.
B.12 Jonyckaemasn aMmnnuTyaa yCNOBHOMO YINpYroro HanpsiKeHus 4ns CBapHOro COEAVHEHWA paBHa

[GaF]S = min{q)s [GaF]*! [GaF]}s (BS)

roe [o " — Oomyckaemas aMnnuTyAa HanpsikeHWs Ha BO3nyxe, onpedeneHHas B cootsetctaum ¢ 10.8 (10.12 B ciyyae
pacyeTa npy HaubomnbLWeM BIIUAHUM aCUMMETPUN LIMKNa);
®s — KOIDPULUNEHT CHIBKEHUA LIMKIUYECKON NPOYHOCTH, ONpefensaemMblil B COOTBETCTBAN ¢ nonokeHuamn 10.13;
[0,2] — Donyckaemas amnnuUTyAa HanpsbkeHW ¢ y4eToM BUAHWS BOAHOW cpelbl, OnpefeneHHas cornacHo B.4.

Hdonyckaemoe 4ncro uuknos [Nyl Ona ceapHOro coefuHeHUA Npu 3a4aHHON aMnnuTyde HanpsxeHwin (o) co-
cTaBnaeT
[Nolg = min{[Ng]*, [Nol}. (B.9)

rae [Np]* — ponyckaemoe YMCNo UMKINOB Ha BO3ayxe, onpeaeneHHoe B cootseTcTeun ¢ 10.8 Ana amnnuTyasl Hanpske-
HWA (GaF)s = (GaF)’r"Ps;
[Ng] — Oonyckaemoe Y1CNo LUMKMOB C y4eTOM BIUSIHWS BOAHOW Cpedbl, onpeaeneHHoe cornacHo B.4.

B.13 B cny4asx, korga npu pacqeTe NpUHUMAalT KOHCepBaTUBHbIE 3HAYEHWS Fpn (cm. B.8), a Takke npwu pacyete
TpybBonposogos no MOCT P 58115.15, aMnnuTyakl HANpPsHKeHWA (G,7) BEIMUCNAKT cornacHo TpebosaHuamM 6.6. [onycka-
€Mble Y1Cna LUMKNOB NPUHUMAT HaMMEeHbBLUMMW U3 onpegeneHHbix Ha Bozayxe no 10.8 unu 10.12 n B Boge no B.4—B.8,
a ycTanocTHoe noBpexaeHve BeiuucrnawT no dopmyne (10.15). MNpw atom BNUsHME BOOHOW cpefdbl Ha COCTaBnsawoLne
MNOBPEXAEHWS &, U 85 HE YYUTLIBAETCS.

B ocTanbHbIX crydasx ycTanocTHOe NoBpexaeHue a,, C yH4eTOM BIUAHUSA BOOHOW cpefdbl cneayeT BblMUCMATb Mo
dopmyne

a ~
8gp = =den; (810)
a
r0e a — HaKOMMeHHoe yCTanocTHoe NoBpeXaeHue Ha Bo3dyxe, onpenenseMoe B COOTBETCTBUM C NOMOXEHUAMU pasge-
na 10. PacyeTHble UMknbl ANa onpeaeneHvs a AomkHel hopMUpoBaTLCs MO NPUHLMNY HanborbLuero pasMaxa;

a — ycTanocTHOe MOBPEeXAeHUe Ha BO3AYXE, paccuMTaHHOe Mo nocneaoBaTensHbIM NonyLuKnamM U3MeHeHUsa npu-
BeEeHHOro HanpskeHus (6e3 crefoBaHus NpUHLKMNY Hanbonblero pasmaxa);

8en — YCTanNoCTHOE MOBPEXOEHWE C Y4ETOM BIUAHWA BOOHOW Cpedbl, paccyUTaHHOE No nocrefoBaTenbHbIM Mony-
UMKNaMm M3MeHeHUsa nprBedeHHOro HanpaxxeHua (693 cnegoBaHWA npuHUMny HanbonbLuero pasmaxa),

MoBpexaeHus @ W agn CNeAyeT BhIMMCASATH No hopMynam:

5 KN
a=05y —— (B.11)
i=1 [INo];
k
- N.
aen =0,5 ! (B.12)

Simin{(NoT;, (NoL;}

rae  N; — 4MCNO NOMyLMKIOB /-ro TUMNa 3a BPeMaA aKCnnyartaumm;
k — obLee 4Mcno TUNOB NONYLMKIOB;
[Nglf — monyckaemoe uMcno LWKNOB Ha BO3AYXE C aMnnuTyAoi (G, -);, onpeaensemoe B cooteeTcTaum ¢ 10.8 (10.12
B CIny4ae pacyeTa npu HaubornbLUeM BIWAHAW aCUMMETPUN LIMKNA);
[Nol; — monyckaemoe uncno LMKNOB B BOAHOI Gpeae ¢ aMnnuTyaon (G,p);, onpeaensemoe B cooteeTcTum ¢ B.4—B.8.

PacueTHbie NonyumKIbl AN onpeaeneHns aMmnnuTya HanpskeHui (G, q); AOMKHbI paccMaTpUBaTLCA Kak MHTepBarn.
M3MEHEHWA NPUBEOEHHOIO HaNpPsXeHWs Mexady bnvkailummn Bo BPEMEHW NOKankeHbIMK 3KCTPEMYMaMU.

Ycnosue NpodHOCTU NposepsAeTca no gopmyne (10.16), npu atom crnegyeTt NpUHMMaTk a, = a,,,. Bnmanie sogHom
Cpefbl Ha COCTABNAOLLIME NOBPEXAEHUSA 8, U 8, HE YYMTLIBAETCA.
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Mpunoxenue I
(pekomMeHgyemoe)

PacueT Ha gn UTENbHYH LUKMUYECKYH NPOYHOCTb

"1 MeTog pacyeTta Ha OnMTENbHYIO LMKNMHYECKYIO MPOYHOCTb AN W30TEPMUYECKOrO U HEM30TEPMUYECKOTO Harpyxe-
HUA NPUMEHWUM B MHTepBane Temnepartyp oT T, 80 823 K (550 °C) Ans kOMNOHEHTOB U3 cTanei Mapok 12XTM® n 15X1M1P,
no 773 K (500 °C) gna KOMMNOHEHTOB M3 NErMpoBaHHBIX (B T. Y. KpEMHEMAaPraHUOBMCThLIX, XPOMOMONWBAeHBaHaAMEBbLIX U
BbICOKOXPOMUCTBIX) cTanei, Ao 873 K (600 °C) ons KOMMNOHEHTOB U3 cTarnel ayCTeHUTHOTO Krnacca W Kefne3oHWKeneBbiX
cnnasoB 1 Ao 623 K (350 °C) ANs KOMNOHEHTOB U3 CNNABOB LMPpKoHUsa ¢ 1 % 1 2,5 % Huobus npuw yncne uwknos Ao 107.

[2 MNpwn pacdeTe Ha ANUTENBHYI LMKIMYECKYH MPOYHOCTL NpumeHarTca nonoxedmsa 10.3, 10.4, 10.9, 10.17—
10.22 1 10.24.

"3 OnpepeneHve gonyckaemoW amnnuTyAbl YCNOBHbIX YNPYrUX HanpsXeHWn unv Jornyckaemoro Yvcra UMKNoB
cneayeT npoeoguth nNo dopmynam (10.1), (10.9) nnm (10.13). MNMpu aTom cnefyeT NPUHATL!

Rl 2,5
Rl =——mt _.oT=g? .RT. =RT . m=0,5; m, =0,132lg| —=——|, 1
Pq-pEqzl, ¢ meTel TR 5 1-0,01Z]; 1)
roe RL, — npenen anutenbHOM NPOYHOCTU MPW MaKCUMANbHON TEMMEpaType LMKNa HarpyKeHust 3a Bpems t, paBHoe

YacTW CpoKa crybbl paccMaTpMBaemMoro KOMMNoHeHTa, oTpabaTeiBaeMoro npu Temnepartype Beile T
Zl, = 7] ecrm ZT< 50 %. Mpu ZI> 50 % cnepyet npuxumarts ZL, = 50 %;
Z}r— OTHOCMUTENLHOE CYXXEHWe MOMNepeyHoro ceveHus obpasua npu ANMTENbHOM CTaTUYECKOM paspyLueHuKn npu
Temnepatype T 3a Bpems t, %;
R!,; — npenen BLIHOCIMBOCTM MpW MakcuMarsHoW Temnepatype uvkna v 107 LuKrnos HarpyxeHus 3a Bpems t, npu-
HUMaeMbIA paBHLIM O,4Rﬁ1f;
efm — XapaKTepucTuka ANUTeNbHOM NNacTUMYHOCTK, onpeaensemas no hopMynam:
- ANA cTanen aycTeHWTHOTO KNacca W Kene3oHUKeneBblX CMaBoB, a Takke ctanen Mmapok 07X12HM®B, 10X9MDB,
05X12H2M:

. 1
e =115lg—————, ecrm ZT< 30 %; r2
s 1-0,012] e 2t
I T 1 T 0
et =115 -max Ig(1+0,01At ),Igm » ecnmn Z; 2 30 %; (r'3)

- AnA NpoYvKUX KOHCTPYKUMOHHBIX Matepuanos, NepeqdncrieHHbIX B M1
el =1,15g(1 + 0,01A)), (r.4)

rae Al — oTHocuTerbHoe yanuHeHne oGpasLia npu ANUTENLHOM CTaTUYECKOM paspyLueHnm npu Temnepatype T 3a Bpewms t, %.

BHaueHust Al u Z] npunHumaroT no Tabnuuam CpeaHuUx 3HAYEHMI YCIOBHBIX MPEAEnos ANUTEMNLHON NMAacTUUHOCTH
rOCT P 59115.4.

3HaueHue el crefyeT NPUHMMATL MUHUMANbLHBIM B MHTEpBase paBounx TEMMepaTyp W ANUTENLHOCTY Harpyxe-
HWUA o t.

Ecnu akcnepumenTansHo ofocHosato, yto R4, > 0,4RT . To nokasarenb CTeneHn m, CNEAyeT BbIYUCHATL MO
dhopmyrne

0,132IgR]
m, =T—grmT' (r.5)
Rl (1-0,01Z] )

T - e
3HadeHnss R, NpuHUMaT no Tabnuuam CPeAHWX 3HaYeHWA YCMOBHLIX MPEAEnoB ANWTENbHOW MPOYHOCTM
MOCT P 59115.4.
Honyckaetca BbIMUCAATL M, 1 Rgno chopmynam:

___0132igRY, 6
° R (1-001Z],)
RT
g = . (r7)
1-0,012],

[4 3HaveHun e};ﬁ B MHTepBane Temnepatyp ot 623 K (350 °C) po 673 K (400 °C) ans nerMpoBaHHbIX cTanen, ot
723 K (450 °C) go 773 K (500 °C) gnsa ctanen aycTeHMTHOro knacca 1 ot 523 K (250 °C) go 573 K (300 °C) gna cnnasoB
LMPKOHWS AOMKHbI BBIYMCNATECS NIMHENHON MHTEPNONALMER MO TEMNepaType Mexay sHadeHueM el onpeneneHHsim npu
HanMeHbLLen TeMnepatype WHTepeana, u 3Ha4eHuem e,Tm, onpegeneHHbIM Npy Hanbonbluel TeMneparype ykasaHHoro

wHTepBana. 3HaueHus e BbiumMcnsaoT cornacHo 10.8.
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rOCT P 59115.9—2021

I.5 PacyeTHble KpvBble YCTanoCcTV ANs NerMpoBaHHbIX CTanen, ctanei aycTeHUTHOrO Kracca W ene3oHUKeneBblX
CMNaBoB, @ TakXKe CrNaBoB LUMPKOHWUA U HUOBKNS Nnpu cuMMeTpryYHOM Uukne npusedeHsl B FOCT P 59115.5.

I.6 Mpw pacyeTe KOMNOHEHTOB KOHCTPYKLIMIA U3 OQHOPOAHEIX MaTEPUaNOB UMW UX 30H, HArpPyXeHHbIX TONBKO TeMne-
paTypHbIMKU HanNps}eHUaMK OT paguanbHelX NepenagoB Temnepatyp (Mckn4Yas 30Hel KpaeBoro addekta u nameHeHus
cpegHel TemnepaTypbl), HANpUMep TenNoBbIX 3KPAHOB, PasaenuTenbHbliX 0DOMoYeEK U T. M., paspyLUeHne KOTOPbIX HE nNpu-
BOAMT K BbixoAy paboyei cpefbl 3a npefenb! YOoepK1BatoLLmMx ee HeCyLLMX KOMMOHEHTOB, a Taloke CMELUVBaHWUIO HaTpus ¢
BOAHOW cpedon, koadddruMeHThl 3anaca Npy pacyete 3TUX KOMMNOHEHTOB WK UX 30H Ha ANUTENbHYHO LIMKMUYECKYHD NpoM-
HOCTb B cooTBeTCTBMM C 1.3, 4 1 chopmynam (10.1) nnm (10.9) npuHumMaloT pasHeiMm ng = 1,5 ny = 5.

.7 Ecnu npu pacyete B cootBeTcTBMU C [.2—I.5 He yooBneTBOPAIOTCA YCMNOBUA LMKNUYECKON NPOYHOCTU UMK He
BbINOMHAKTCA YCMNOBUS NPUMEHWMOCTU PACHETHBIX KPUBbIX, AOMYCKAETCH NPOBOAUTE YTOUHEHHBIA pacyeT OonycKkaeMblx
yucen umknoe unu amnnutyg no popmynam (10.1) mnu (10.9) n nonoxenuam .3, 4 Ha OCHOBe aHanuaa npouecca 13-
MEHEHMWSA TEMMNEePaTYpP M HaNPSKeHUA B pacCMaTpMBaeMoi 30HE KOMMOHEHTa B cooTBeTcTBUK ¢ [L7.1—T.7.4.

I.7.1 Ecnn Harpy»xeHue npw akcnnyatauuym Npon3BoANTCH MPW pasnuyHbIX TeMnepaTypax, TO 3Ha4eHus R,Tm 7 efm
MOryT BbITb ONPEAEneHs! C YYETOM HECTALMOHAPHOCTI TENMNOBOTO pexuma. 3HaueHure R, = (RLt)npanmeamT no Kpu-
BOW ANWUTENbLHOW NPOYHOCTU NP MakcMMarnbsHoi Temnepartype (T;), LMKna ana AnUTensHOCTU Harpy;eHus (tﬁ)np <ty no
dopmyne

(t )y

(t);

(r8)

mmp=iuaj

roe (tﬁ)j — obLLee Bpemsa HarpyxeHus npu Temneparype (Tﬁ)j;
(tG)j — Bpems A0 pa3spyLleHUs No KpUBOW ANUTENbLHOW cTaTUYeckoW NpOoYHOCTU NpU TeMnepaTtype (Tq)j npu Hanpsa-
XKEeHWUU (Rgﬁ), BbI3blBaOLLEM pa3pylueHue npu Temnepatype (T;), 3a spems (t,)q.

MogoBHeIM cnocobom onpedensaioT 3HaYeHue efm. Ons nonyyeHus (te)np ucnonb3yerca KpuBas U3MeHeHUs efm
npu Temnepatype (T,),, NpUBOAALLEN K HauBonbLIen NoTepe NnacTUYHOCTU MPU ANWTENEHOM CTATUYECKOM HarpyXeHui.
3Ha4eHne egﬁ = (eﬁ,ﬂ;)np NPUHMMALOT MO KPMBOW ee M3MEHEHUS B 3aBMCMMOCTH OT BpEMEHMW 40 ANWTENbHOro CTaTMHEeCcKoro
paspylieHna npu Temnepatype (T,)y ANA AMUTENBHOCTH HarpyXeHus (te)rlp < ty [B oBwem cryqae (tc)np # (te)np]:

(mm=ih%“%

@),

(r9)

roe (Te)j — obLiee BpeMs HarpyXeHua npu Temneparype (Te)j-;
(te)j- — BpeMSA 40 AOCTUKEHWS MO KPUBOW M3MEHEHWS e};( npv TEMMepartype (Te)f- 3Ha4YeHuA (egf)o, COOTBETCTBYIOLLE-
ro Temnepatype (T_), U BpeMeHHu (f_),.
Ecnu 3HauyeHuns e,.Tm JOCTUratoT MMHMMYMa MpY HEKOTOPOM BpeMeHW 00 paspylwenus t', To npu t < t' 3HaueHve e
NPUHUMAIOT paBHBIM MUHUMANBHOMY.
- riHal-IEHMFI (R,Tm)np " (eTm!) ucnonb3yioT ana pacyeta [Ny] u [o,-] no dopmynam (10.1) unm (10.9) 1 nonoxeHuam
Ha pucyHkax 1 n .2 npuBeneHbl NpMMepLl onpeaeneHns (F\’Eﬂ)I1p 7] (e};ﬂ)”p. [MokasaH cnyuwaﬁ OBYX pa60?v|x TEM-
neparyp, NPUBOAUMbIX K Temneparype (7 ), Npu onpeeneHuu (t(,)np W Temneparype, NpyBogsALlei K HanbonbLuen notepe
NNacTU4HOCTM, NPK onpefeneHnm (ty),,.

T
mt

np

.
RTA

(Too (T5);

7yl
(Rmt)o ==

(Rrgt)np -

| | o
(tcy)O (to-)np (ro-)j 7

PucyHok 1 — Cxema y4yeTa HecTauMoHapHOCTM TENMOBOMO pexumMa npy onpeaeneHu NpMBegeHHoOro npejena
ONUTENBHON NPOYHOCTHU
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T
hay |

(Telo (Te);

(oo |

T i
(emt)np =

Y
(te)o (te)np (te)j

t

PMCVHOK [2 — Cxema y4yeTa HeCTaluMOHapHOCTKM TEMNOBOIo pexXxunma npu onpegeneHnn npuBeaeHHoro aHa4yeHumnsa
XapakTepUuCTuKn an WTENbLHOW NacTUYHOCTH

[7.2 Ecnu npu pacyete no In2—I.5 ycrnoene NpoYHOCTM HE YOOBNETBOPSAETCH, TO C LENb0 YTOYHEHUS NOMYyYEHHOro
peaynkraTta pac4eTHOE BPEMS Af1sl pacCMaTpuBaeMoro LMKna crneqyet npuHUMaThs paBHbIM HanbonbLliemy M3 (tU)ﬂp un (te)np.
HauBonewee Bpems 13 ykasaHHbix, Hanpumep (f,),,, pasbnsaloT Ha HTepBarkl BPEMEHH, A KOTOPbIX N3BECTHO
OXMOaeMoe 3KCMNyaTauMoHHOE YUCIO LMKINOB AaHHOro Tuna, U Ang MOMEHTOB BPEMEHM, OTBEYaLUX KOHLY UHTEpBa-
no., BbIGUPAOT N0 KPUBON ANUTENbHON MPOYHOCTH Npy TemnepaTtype (T,), ¥ N0 KpUBOWA M3MEHEHWIA eﬁn npu Temneparype

(T.)g 3Haverms Rl el (cm. pucyHok 03 ).

T
em! A

R,ZI Te Ts

t

(te)np

PucyHok 3 — Cxema y4eTa 3aBUCMMOCTU Npegena AnUTeNsHON NPOYHOCTH U XapakTEPUCTUKN ANUTENBHOM
NNacTUYHOCTH OT BPEMEHU

Mo dopmynam (10.1) unu (10.9) u nonoxenuam 1.3, 4 npoBoaaT pacyeT gonyckaemoro Yyucna umknos [Ny] aaHHo-
ro TWMa, XapakTepuayemoro aMnimMTyaoM HanpskeHuit (G, ) U aCUMMETPUEN 1, UCMONb3Ys 3HA4YEHNS RTmt " eﬂw oTBEYal-
LWe NpYHATOMY pasbueHuto ANUTENbHOCTU HarpyeHNa Ha MHTepBankl.

CymMMapHOe ycTanoCcTHOE NOBpeXAeHWe C Y4ETOM NOBPEXAEHUS OT OPYrnX TUMOB UMKMNOB JOMKHO YAOBNETBOPATE
YCnoBuMio LUuknunyeckon npovHoct no 10.20.

7.3 Ecnu npu pacdeTe no 7.1 u 7.2 3HavyeHue eLt HE U3MEHSIETCH € TEYEHNEM BpEMEHU U CrieflyeT onpeaenaTb
NYe TeMnepaTypoi, TO Bpems HarpyXeHus f cnegyeT pasgenuTb Ha OTAENbHble MHTepBarbl, COOTBETCTBYIOWME pas-
NWYHBIM TEMNEpaTypam paccmaTpyvBaemMoro LUMKna; B npegenax aTux WHTEepBanoBs, ANA KOTOPbIX M3BECTHO oXugaemoe
3KCNIyaTaLMOHHOE YUCIIO LIMKIIOB, PAcHeT JOMYCKAeMOro 4ncna LMKnos [Ny] AaHHOro Tuna, xapakTepuayemoro aMnnmry-
A0V HaNPSHKEHWA (0 ,2) U KOSMULMEHTOM acCUMMETPUM 1, MpoBOAAT no dopmynam (10.1), (10.9) n nonoxennam M3, 4,
MCMonb3ya 3HaYeHUs R};I ne! . oTBevYallWme ANUTENBHOCTM WHTEPBANOB M 3HAYEHWUAM TEMMEpaTypbl B Npeaenax aTux
WHTEPBAOoB.

CymMmapHoe ycTanocTHOe NoBpexXaeHve C y4eToM NOBpeXaeHWId OT OPYrX TUMOB LMKMNOB JOMMKHO YAO0BNEeTBOPATE
YCMNOBWIO LKMKNMYeckor npodHocTk no 10.20.

7.4 B Tom cny4ae, korga gedopmauun M HanpsikeHWs NonyyeHbl M3 pacyeTa C Y4eTOM MOMA3yvecTy, 3Ha4YeHus
R nel  moryt BbiTb onpeaeneHsl No akTUYECKOMY YPOBHIO ANUTENbBHBIX CTATUYECKUX NOBpExXaeHui. C aTol Lerbo
BbIYUCTIAIOT ANUTEMNbHbIE CTaTUYeCKMe NoBpexaeHus Dy, HakannuBaeMble NPy 3KCMNyaTauMoHHOM Harpy)eHuu. 3Kcnmy-
aTauMoHHOe HarpyeHwe BKIo4aeT BCe TUMbl LMKMOB NPW YUCNe NOBTOPEHWI, paBHOM OXuaaemMomy 3a paboqnin pecypc
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[LeTanu, K oTpaxaeT (aKTUYECKY CPedHIo ANUTENLHOCTL HarpYKeHWA AN LWKNa Kaxaoro Tuna 1 COOTBETCTBYHOLLME
TEMMNepaTypel B pacCMaTpyBaeMol 30HE AeTanu.
OnutensHoe cTaTU4eckoe NoBpeXaeHUe CreayeT BbIYMCNATL No popmyne

t
dt
D, ==, (r10)
|t

roet — Bpems [0 paspyLUeHWs Npu AnUTenbHOM CTaTUYECKOM Harpy:eHuy hakTU4eckumM NpuBeaeHHbIM MECTHLIM Ha-
NpsbKeEHWEM NPU COOTBETCTBYIOLLEN TeMNepaType B paccMaTpuBaeMoi 30He AeTanw.

Mpwn 3aTOM YYMTLIBAKTCHA B OAMHAKOBOW CTENEHW MOBPEXOEHUA OT HaNpSXKEeHWIA pacTaXKEHWs U CxKaTua, ecrnu ang
OaHHbIX 3HAYEeHUW TEMMNEPATYP U HANPSKEHWA IKCMEPVMEHTANbLHO He NMoKa3aHo OTCYTCTBME MOBPEXAESHWUI OT Hanpsxe-
HWUIA CKATMA UMW UX MEHbLUEE 3HAYEHMWE MO CPABHEHWIO C PACTHKEHUEM.

3HadeHun Rgﬁ n eEﬁ Nnpv oUeHKe ANUTENBHON LMKMMYecKon npodHocTu no chopmynam (10.1), (10.9) n nonoxkeHusm
I3, 4 NpMHUMAIOT MO KPUBON ANMTENBHON NPOYHOCTM MPU MakCMManbHOW TeMnepaType LUMKNa v no KPUBON M3MEHEHWS
e,Tm B 3aBMCUMOCTW OT BPEMEHW NPW TEMNEPATYPE LMKIIA HArPYKEHWUH, MPUBOASALLEN K HAMBOMbLLUEMY CHVBKEHMIO MITACTUY-
HOCTW, ANA ANWTENBLHOCTU HarpyxeHus i* = D, t. [InuTensHoe cTaTUYecKoe NoBPeXAeHne JOMKHO YA0BNETBOPATL YCNo-
Buo D; < 1. MNpu D, = 1 Bpems * pasHo t. [py1 HECTALIMOHAPHOM HArpyKeHuW (NPY Hanu4Mu HECKOMBKMX TUMOB LIMKMOB)
OOMKHO YAOBNETBOPATLECA YCNOBUE LMKNMYeckor npodHocTu no 10.20.

YTOMHEHUWE pacyeTa no AaHHOMY NMYHKTY MOXKET ObITh NPOBEAEHO TaK e, kak ykasaHo B [17.2.

I.8 MNpw pacyeTe Ha ANUTENBHYH LIMKITMYECKYH NMPOYHOCTL CBapHbIX COEAMHEHWIA PACHETHY aMNNUTYAY Hanpsxe-
HWIA criegyeT BLIMUCIATL Mo dhopmyne

(0,F)s = (O4F)0;, (r.11)

rae @, — KO3(MULUMEHT CHIKEHUA ANUTENBLHON UMKNUYECKON NPOYHOCTW CBapHOro COBAUHEHUS, MPUHUMaeMbIi Mo Ta-
onuue N1 B 3aBUCMMOCTH OT MakCUMarbsHOW TeMnepaTypbl UMKMa.

I.9 MNpw pacyeTe Ha ANWMTENBHYO LMKNUMYECKYI0 NPOYHOCTE KOMMOHEHTOB, paboTalLuX B KOHTaKTe C KOPPO3WOHHO-
aKTUBHOW CPEA0W PEaKTOPHOI YACTOTHI, fomyckaeTca onpedensts [Ny] no 3—TI.5 ana amnnuTyael HanpsbkeHws, onpese-
NSAEMON A4NA KOMNOHEHTOB no hopmMyrne

(0ap)k = (Og8) Py (r12)
[Ns CBapHbIX COeAMHEHWIA No dhopmyne
(GaF)KS = (UaF)" Py (r'13)

rae @, M @, — KOIMMDULMEHTHI KOPPOUOHHOTO CHIKEHUS LIMKMMYECKOW MPOYHOCTM OCHOBHOTO MeTanna U CBapHOro
coedMHeHUsl, COOTBETCTBEHHO, OMnpedenseMble 3KCNepuMeHTanbHO B COOTBETCTBUM C TpeboBaHWsMU
[OCT P 59115.5.

.10 BnusHne KoHTaKTa ¢ HaTpUeM UMW aproHOM PeakTOPHOM YUCTOThI MPY pacyeTax Ha ASUTENbHYIO LIMKNNYECKYHD
NMPOYHOCTb He yuuTeIBaeTcs. PaspeluaeTtcs yBenmyeHwe JONycKaemMoro Yncna LMKNoB ANs 30H AeTanen, paboTaowmx B
KOHTakTe C HaTpuem UMM aproHOM, COCTaB KOTOPbIX YAOBNETBOPSAET TPeDOBaHUAM MPOEKTHOW (KOHCTPYKTOPCKOW) OOKY-
MeHTaLuK 3a BECb MPOEKTHbIN CPOK cnyxbbl. 3a gonyckaemoe Y1Cno LMKNOB cnegyeT NpUHUMaTh MUHUManeHoe U3 AByX
3HAYEeHWN:

- yucno uuknos [Ny], onpegeneHHoe B COOTBETCTBUK ¢ NONoXeHuAMU [L2—.9, yMHOXKeHHOE Ha KOahULMEHT 28y,

[(Nolna = @pnalNol: (r14)

= YMCIO LIMKIIOB MO PACHETHOM KPUBOIA YCTanocTk cornacHo .5 ana amnnuTyasl NpUBEAEHHOT0 YCNOBHOIO yNpyroro
HanpaxeHna (G,c), NoAeneHHoN Ha KO3(PULINEHT @y,
3HaveHna KoathULIMEHTOB &), 1 @), NpBedeHsl B Tabnuue [M2.
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Tadnuua n2— 3HadeHns KOIPPULMEHTOB a8y, U @y,

OnuTensHOCTL HarpyXeHus, 4
Matepuan Temneparypa, °C Koadcbumument
101 | 102 | 103 | 104 | 105 | 2-105
= 1 1 1 1 1 1
20—360 =
Ppa 1 1 1 1 1 1
® 1 1 1,4 1,7 2,0 2,1
400 =
Pna 1 1 — — — —
2, 1 1,5 2,0 2.5 3,0 32
INervpoBaHHLIEe cTanu 450
Ppa 1 — 1,05 1,05 1,05 1,05
&)y, 1 2,0 3.0 4,0 50 54
500
Pra 1 — 1,05 1,10 1,10 1,10
® 1 2,5 4,0 556 7,0 7.5
550 Na
Pz 1 — 1,10 1,15 1,15 1,15
= 1 1 1 1 1 1
20—450 —
Ppa 1 1 1 1 1 1
® 1 1,5 2,0 25 3.0 3,2
500 Na
Ppiz 1 — 1,05 1,05 1,05 1,05
Cranu aycTeHWTHOro Knacca
&y, 1 2,0 3.0 4,0 50 54
550
Ppa 1 — 1,05 1,10 1,10 1,10
= 1 2,5 4,0 55 7,0 7.5
600 -
Pz 1 —_ 1,10 1,15 1,15 1,15
® 1 1 1 1 1 1
20—450 =
Ppa 1 1 1 1 1 1
® 1 1 1,1 1,3 1,5 1,6
500 -
XenesoHukenesvle agucnep- Pra 1 1 _ _ _ _
CWOHHO-TBEpAEOLLNe CnnaBsbl &y, 1 1,1 1.4 17 2.0 2.1
550 =
Pra Tl =1 =] = — —
& 1 1,5 2,0 25 3,0 3,2
600 S
Ppa 1 — 1,05 1,05 1,05 1,05
MpumedaHune — [AnanNpoMexyToUHbIX TEMNEPATYp 3HAaYEHUA KOIPDULUEHTOB &8, U @y, NONMYUAOT NTUHENRHONM
WHTEepnonsuWen.

.11 Mpwn pacyete Ha ANUTENbHYIO LUKITUYECKYH0 NMPOYHOCTE KOMMOHEHTOB KOHCTPYKUMIA, paboTalolwmnx B yCNoBMsAX
HEWTPOHHOIo 0BMyYeHWs, 3a JONyCKAaeMoe YMCNOo UMKITOB AaHHOTO TUNa NpMHUMAOT MUHMMAanbHOEe U3 OBYX 3HAYEHUIA:

- yumeno unknos [Nylg = [Ngl/ee, roe [Np] — 4ncno UMKNoe Ana amnnnTydbl HanpsxeHuid no M.3—.10 wnu, npu pac-
yeTax [ns yCrnoBUA YMEPEHHO NOBbLILLEHHBIX TEMMNEPATYP, HE BbI3bIBAKOLWMX Non3y4vecTb, no dpopmynam (10.1) unu (10.9);

- YXCMO UMKIOB MO pacyYeTHON KPWUBOM YCTANoCTU UMW COOTBETCTBYIOLLMM YPABHEHUAM ANA aMNNUTYAbl HANpsKe-
HWIA, onpegeneHHoi no N.3—I.10, unu, Npu pacyetax Ans ycrnoBWii yMEpPeHHO NOBbILLEHHLIX TEMNEpPaTyp, HE Bbi3biBalo-
LMX Nonay4ecTb, no coopmynam (10.1) mnu (10.9), 1 NnogeneHHOW Ha KOAPULIMEHT Qf.

3HayeHWs KoaPULMEHTOB &, U @ NpUBedeHbl B Tabnuue 3.

12 MNMpwu onpegeneHny AonyckaeMoro Y1ucna UUKNoB No pacyeTHLIM KPUBLIM YCcTanocTu unu gopmynam (10.1) unu
(10.9) ana Oetanei ¢ NOBEPXHOCTHBIM ANMEY3NOHHBIM XPOMOHUTPUAHBIM MOKPLITUEM aMININTYAY HANPSKEHWI (G ,2) Bbl-
4yMcnaT No hopmyne

(GaF)n = (GaF)"(Pn' (r15)

roe (Ggp) — amniuTyAa YCNoBHLIX YNPYTAX HanpshkeHWi, onpenensemasi B COOTBETCTBIM ¢ nonoxeHuamn IL2—11;
¢, — KO3PULMEHT, NpUHUMaeMbIid paBHbIM 0,75 ANA ayCTEHUTHBIX CTanemn 1 Kene3oHnKenesblxX crnasos.
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Mpunoxexwe [
(pekomeHpyemoe)

PacueT Ha ceicMUYeCKue BO3,D,BI7ICTBMH

0.1 YuudmumpoBaHHbIe MeToabl pacyeTta o6opynoBaHusa U TpyGSonpoBogOB HA NPOYHOCTL OT CEMCMUYECKUX
BO34EeWCTBUH

0.1.1 YcnoBHble o603Ha4YeHnsA

B HacTosiLLEM NPUNOXEHUM NMPUMEHEHbI CreayloLLMe yeroBHblE 0603HaYeHWA:

NLC — HenuHelHas cucTtemMa;

LC — nuHelHas cuctema;

DAM — mMeTon guHaMM4eckoro aHanuaa;

LCM — nuHerHo-cnekTpansHbIA MeTop;

m;; — KO3 MUUMEHT MHEPLUMK /-ii NapUManbHOW CUCTEMBI (OWMAroHanbHbIA aNeMeHT MmaTpuubl [M]);

[C] — maTpuua KeCcTKOCTH;

[M] — maTpuua macc (MHepummn);

{x}, {x}, {X} — BexTOpbI OTHOCUTENBHBIX NEPEMELLEHUIA, CKOPOCTEN U YCKOPEHMIA COOTBETCTBEHHO;

N — yucno cteneHel ceoboabl;

[B] — maTpuua gemndgupoBaHus;

{R} — BeKTOp peaKTUBHbIX CUMN OT «HEMNMUHEWNHbIX CBA3EN»;

{cos o/} — BEKTOp HanpaenAKLLMX KOCUHYCOB;

\';‘;(t) — YCKOpPEHWEe OCHOBaHWA pacyeTHON Modenu (akceneporpamma);

{F} — pe3ynLTUPYIOLLMIA BEKTOP BHELLHWUX Harpys3ok;

f— cobcTBEHHAsA YacToTa, 'u;

a — yckopeHue, m/c?;

H' — otmeTkmn obopygoBaHua unu Tpybonposoaa, M;

o — KpyroBas cobcTBeHHasa YyacToTa KonebaHuin obopynoBaHusa unum Tpybonpoeoaa B BO3gyLUHOW cpede, pag/c;

@ — kpyroBas coGcTBeHHan YacTora KonebaHuin obopyaosaHma unu TpyGonpoBoaa B XKMAKOM cpege, pag/c;

C — koadhpmLMeEHT KecTKkocTH, Him;

Cq — koaduLmeHT casura;

M — wmacca yactu o6opynosaHws unu Tpy6onposoaa;

M — npucoeguHeHHas Macca KUOKOCTH, Kr;

M,eq — NpuBeaeHHas Macca YacT oBopyIoBaHUS U1 TPYBOMNPOBOAE C YYETOM NPUCOEANHEHHOI MACCh KUOKOCTH, KT

M, — noroHHas mMacca Yacti obopynosaHua unu Tpybonposoaa, Krim;

M, — macca »1OKoCTH, BEITECHEHHOW NOTPYKEHHOW B Hee 4acTblo obopygoBaHua unu Tpybonposoaa, Kr;

g = 9,81 M/c?2 — yckopeHve cBo6OOHOTO NaAeHNS;

G — Bec, H;

g — cuna, H;

m — MOMEHT curbl, H-M;

E — mogyne ynpyrocti matepwana, Him?2;

1 — koadbcpuumeHT MNyaccoHa;

& — k0ahhULIMEHT NPUCOEANHEHHOM MACChI;

M' — cbyHKLMA OT koopaMHaT YacTi obopyaoBaHWA, NPencTaBnAwLLLan pacnpeferieHie ee Macchl, Kr;

A — dyHKLMA OT KoopAMHaT YacTu obopyaoBaHus, onpenensawLlas hopMy paccmatpuBaemoro KonebaHua v npea-
CTaBnAwLWas OTHOLLIEHUE NEPEMELLEHUNIA To4eK YacTn 060pya0BaHMA K NEPEMELLEHNIO TOYKM NPUBEOEHMSA, KOTOPOE cre-
OYET NPUHKMAaTh paBHLIM €OVHULE;

8 — nepeMeLleHme, M;

Ag — nnowage NonepeyHoro Ce4eHNs, mZ;

| — pnuHa paccynTbIBAEMOrO KOMMOHEHTA, M;

d — guameTp, M;

t — war oTBepcTun, M;

§ — TOMLWMHA, M;

J — MOMEHT MHEPLMM NONEpEeYHOoro ceverns, M*;

Jy — MOMEHT nHepLUWy BpaLleHus MacChl,Kr-M2;

i — paguyc UHepUMK, M;

Z — YUCINO KOMMOHEHTOB;

En®
D= T — UMNMHApWYEcKas KecTkoCTb, H-m.
12(1—u )
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MHOeKcbl:

i — Ans napameTpoB, OTHOCALLMXCS K /- YacTn obopynoBaHns;

st — AnA napamMeTpoB, OTHOCALLMXCH K CTaTUHMECKOW Harpyske (oT cobcTBeHHOro Beca);
kr — Anga KpUTUYECKOro 3HaYeHUda Npu pacyeTe Ha YCTOMYMBOCT;

red — Onsa napameTpoB, OTHOCALUMXCH K TOMKE NPUBEOEHNS;

| — Ansa napameTpoB, OTHOCALUMXCA K Nanam;

W — Ons napaMeTpoB, OTHocALWwmXes kK GonTam;

a — HapyXHbiiA.

0.1.2 OnpenenexHunn

B HacToswweM NpunoXeHuu NpUMeHeHb! JOMOMNHNUTENbHbIE TEPMUHBI C COOTBETCTBYHOLLUMMU ONpeaeneHnaMn:

[.1.2.1 onopHas cBfA3b (onopa): KoHcTpykuns, coeaunHsiollas obopynoBaHue nnm TpybonpoBog C TOYKOW Kpenne-
HWA (aHKepPHLIN BONT, KpenexHan nana, onopHbIn hnaHew, aMopTU3aTop U T. M.).

[.1.2.2 HeonopHasa cBA3b: KoHcTpykuua, coeanHaAollas arperaTel 0bopygoBaHusa mexay cobon (natpybok, cunb-
doH, TpybonpoBoab! U T. M.).

[.1.2.3 amopTuzatop: MexaHnam unu ruipoMexaHn3m, coeauHAILWMIA obopynoBaHWe C TOYKOW ero KpenneHus B
Liensx NoBbILLEHMS MPOYHOCTU 3TOro obopyaoBaHWs NPU CEMCMUYECKUX Harpy3kax. KoHCTpyKuna amopTu3aTtopa AoMmkHa
ofbecne4ynBate Manylo XecTKOCTb €ro nNpu TemnepaTypHblx nepemMelleHuax obopyaoBaHus U BOMbLUYIO KECTKOCTL Mpuy
CEeNCMWUYECKMX Harpyskax.

0.1.3 Buibop MeToga pacueTa
0.1.3.1 MeTton pacdeta BeibvpatloT B cooTBeTCcTBMM C Tabnuuen [.1. TpybonpoBoabl 4onycKaeTca paccMaTpyBaTh
KaK NMMHeNHbIe CUCTEMbI.

Tabnuya [O.1 — Pekomengauun no Beibopy MeToAa pacyeTa U MCXOOHbIX AaHHbLIX CEMCMUYECKOTO BO3AENCTBUSA

Twn pacyeTHOW MOLENK MeTon pacueta McxoaHble gaHHble NO BO3AENCTBUIO
LC DAM vinn LCM AkceneporpamMmmbl UMK CNEKTPLI OTBETA
NLC DAM Akceneporpammbl

[.1.3.2 NcxogHeIMKM AaHHBIMUW N0 CEACMWYECKOMY BO3AEWCTBUIO ABMAKOTCH akceneporpaMMbl UMW CNEKTPLI OTBETA.

0.1.4 MpuHUMNBI NOCTPOEHUA MeXaHMYeCcKOW Mogenu 1 pacyeTt ee NnapameTpoB

0.1.4.1 na npoBedeHWs1 pacyeToB KOMMOHEHTOB 000pyaoBaHUA Ha MPOMHOCTbL OT CEACMUYECKUX BO3OEWCTBUIA
COCTaBnAeTCA MEXAHUYECKYI0 Moaenb 060pyA0OBaHUS, COCTOALLAS U3 MAace, COEOVHEHHbLIX MexXay coboi U ¢ To4KaMu Kpe-
nneHusi cBA3sAMU. KOMNOHEHTLI 060pyO0BaHKA, UMEKOLLWE Manyk Maccy (Y3en KpenneHus, aMopTM3aTop U T. M.), BHOCATCA
B MOZEnNb TOMbKO Kak CBA3b, 00najalollyo onpedeneHHon xecTkocTelo. Ecnv obopyaoBaHwe COCTOUT U3 OTOEMbHBLIX
arperaTtoB, XeCTKO 3aKpenneHHbIX M UMEIKLLMX HEOMNOPHbIE CBA3W, 3TU CBA3M B AaNbHENLLNX pacyeTax He YYUTLIBaTCH.

PacueTtHas mexaHudyeckas mogens 00opynoBaHus wnu TpyBonNpoBOAOB OOMKHA OTpaXaTb OCHOBHbIE OUHAMUYE-
CKWe CBOWCTBA paccMaTpUMBaEMOW KOHCTPYKUWUK, YOOBMNETBOPATL 06bemy Heobxoanmonh pacHeTHOM NPOBEPKM M BO3MOMX-
HOCTSAIM Mporpamm pacdeta Ha 3BM u (unu) BeibpaHHbIM MeTO4aM pacyeTa.

0.1.4.2 Ons yactk obopyaoBaHns, KoTopaa MoXeT OblTb CXEMATM3MPOBaHa B BUAE COCPeqoTOYeHHOW Macchl CO
CBA3bLK, MAccy U KO3 ULKMEHT KEeCTKOCTW CNeayeT onpedenaTs Ha OCHOBe YepTexel. [1ns BeivMcneHna koadduumneHTa
XECTKOCTM UCMNOMb3YIOT METOALI CONPOTUBIEHWA MaTep1arnos.

Kpyroeyto cODCTBEHHYHK 4acTOTy CNenyeT BelMUCNATL No opMyne

(a.1)

[na onpefeneHns macchl, KoadhduuMeHTa XKeCTKOCTU U KpYyroBol cOBCTBEHHOM YacToThl AeTanei U cbopoyHbIX eaun-
HWL C pacnpeneneHHLIMY NapamMeTpamMu CneqyeT UCnonb3oBaTh METOA NPUBEAEHUS, KOTOPLIN 3aKMK4YaeTcs B CNeayowem:

- 3aflaeTcA OnpeneneHHan Kpveas nporvba, KoTopas MOXeT MMEeTb MecTo Npw konebaHusx (B nepoM npubnuxe-
HWW — 3TO KpWBasi cTaTu4eckoro nporuba oT BECOBLIX HArpy3ok);

- BbIOMPAIOT TOYKY NpUBEOeHUs (To4Ka MOXET BbiTb BbibpaHa NpoM3BONBHO, HO AOMKHO DbiTb BLIMOMHEHO YCITOBKE!
npu KoneGaHWax KOHCTPYKLMK NepeMeLleHne TOYKA NPUBEOEHNS OTNTUYHO OT Hyna);

- CrieflyeT BbIYUCIATbL AMNA NPUHATOM TOYKW NPUBEAEHUA NPUBEAEHHYo maccy M,

- CnenyeT BbIMUCNATL KPYroByto COBCTBEHHYHO YacToTy no dopmMyne

C
o; = (L (0.2)
: Mred
B obwem cnyyae ang 4actu obopyaoBaHvs ¢ pacnpeieneHHbIMY napaMmeTpaMi:
Mg = [[] M'A%dx dy dz; (0.3)
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Creq = 2N83%g, (D-4)

roe HSSt =1 — noTeHumanbHas aHeprus 4actn obo OBaHWA Npu nepemMeLleHn ToOHKKU NnpuBegeHnsd, pasHoM eanHuULe.
red

3nadenma M, n C .y MOTYT BbITh BbIYMCIIEHBI TAICKE NO dhopMynam:

(5st)?
Meq = M: (0.5)
Q(afé'd)

(A.6)

MpuBeaeHHble koadprumeHTsl KecTkocT MoryT BbITh onpeaeneHsl METOAAMW CONPOTUBIEHUS MaTepuanos. [MNpu-
yYem Ans getanei manow anuHel (s// 2 0,3) cnegyeT yunTbiBaTh BNUAHWE COBWUra, YMHOXaa NpuBedeHHbIA koadhduLueHT
HKECTKOCTU Ha KoadhdpuumeHT cagura Cg, onpedensemMelil B 3aBMCUMOCTH OT (DOPMbI AeTanu.

Ecnu ana yactu obopyaoBaHUa ¢ MOCTOAHHLIM MOMEpeYHbIM CeYeHreM (MoCTOAHHAadA MoroHHas macca M) B ka-
YyecTBe KpuBoW nporuda BblibpaHa kpuBas crtatudeckoro nporuba oT coCpedoTOYEeHHOW Cunbl F, NPUNOXEHHOW B TOYKe

npyuBegeHnA, 10
1

, 2
Mg = M'I[ AZ (9)d0, (0.7)
0
rae A,() — OTHOCMTeNbHasA KpUBas CTaTU4EeCKoro nporuba ot cunbl F;
1 — OTHOCUTEenbHaa KoopauHaTta.

B atom cny4vae npuBedeHHbI KO3@ULIMEHT XECTKOCTU paBeH cune (MN1 MOMEHTY), Bbi3bIBalOLLEW B HAanpaeneHumn
OENCTBUA NepeMeELLEHNe TOYKW NPUBEAEHWA, paBHOE eduHULE.

MpuBeaeHHyto Maccy YacTi o6opyaoBaHUs, HaXOOALEroca B XWUAKOW cpefe, cneayeT BelYMCNSATL C YHETOM NpUCo-
e0VMHEHHOWN Macchl XXWAKOCTK Mo hopmyne

Mred = Mred +M. (Ius)
[MprcoednHeHHY0 Maccy KMOKOCTW crneayeT BelMUCAATb No hopmyne
M=% M,. (8.9)

Onsa vacteit obopyfoBaHUs, HAXOOALLMXCA B Be3rpaHUYHON XUOKOCTU, & cnedyeT NpUHUMATL B COOTBETCTBUM C
Tabnuuen [.2.

Tabnuua [.2 — 3naveHus koadhduumerTa §

Ddopma HacTu obopyaoBaHus HanpaeneHve nepemetlleHus npu konebaHuax &
Onunrned umnuugp (1 = 8d) [MepneHaukynsapHO K NpogonsHOR ocu 1,0
Kopotkuin unnuugp (I < 8d) [NepneHanKynsapHO K NpoA0NsHOR OCK Mo puecyHky 0.1
[MakeT UNNMHOPUYECKUX CTEPKHEN [MepneHaukynapHO K NpogonsHoOR ocu Mo pucynky 0.2
LWap Nwoboe 0,5

KoachchuumeHT npucoeguHeHHoi Macesl & Ans 0AMHOYHOrO LMNMHAPUYECKOro CTEPXKHSA Npu konebaHuax B Gearpa-
HUYHOM 0DObEME XKMOKOCTU CnepyeT onpefensaTh no pucyHky J.1.

KoathdurureHT npucoedMHeHHON Macckl & ANS nakeTa LMNUHOPUYECKUX CTEPXKHEN CNeayeT OnpeaensTe No pUCyH-
ky 0.2.

KoachduumeHT & AN LMNMHOPUYECKUX KOMIMOHEHTOB, HAXOAALUMXCS B OrpaHuyeHHbix o6bemax Bofbl, MOXHO onpe-
AenuTb no pucyHky 0.3. MNpu l/a < 2 Bo Bcex cnyyasx cneayeT npuHumats & = 1,0.
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1,0

0,6

0.4

lid

PucyHok 0.1 — KoadhhuumeHT npucoeguHEHHOW Macchl £ AnA 0AWHOYHBIX LMNMHOPUHECKWMX CTEPXKHER Npu konebaHunax
B BearpaHU4HOM 0B6beMe XUOKOCTU

a) PacnonoxeHue cTepxHein
no TPeyronkHON ceTke

6) PacnonoxeHue cTepxHemn
no KBagpaTHON CeTKe

3,0

2,0

1,0

/

7

rd

0,0

0,3

0,5 0,7 0,9 dit
B) KoatbduumeHT §

a) PacnonoxeHue cTepxHen No TpeyronbHoi cetke; 6) PacnonoxeHue cTepxHein no ksagpatHon ceTke; B) KoadpuuneHT &

PucyHok [1.2 — KoadbhrUmneHT NpUcoeanHeHHON Macchl & AN NaKeTOB LUMMUHAPUYECKUX CTEPKHEN
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ELC
50l
40
30 lla = oo
20 g
i\l /30
I\ ] 5
/ 10 %Y
A Y
8 AAN 3
= NN
é 4 AR 2
Y N
/ N \\ NN
s
2 \\ AN : ~
\\ \
2a ™~
.“'N..-
e 10 1,112 1,3 1,4 1,5 bla

a) Cxema 6) 3aBncumocTb KoadhuumMeHTa NpUcoeguHEHHOM
macchl oT bla

PucyHok 1.3 — KoadduumeHT nprcoeaMHeHHOW Macchl & AnsA OAUHOYHbBIX LMIMHAPUYECKX CTEPXKHEN NpK konebaHusix
B OrpaHn4eHHOM 0BbeMe KuaKocTen

MoroHHyto Maccy crepxHsi M; ¢ y4eToM NpuUCOEaNHEHHOM MacChl CIIEAYET BLIMUCTISTH N0 hopMyne
M; = M;+M,, (4.10)

roe M2 = i ! MO1 — npucoenHeHHaA NOroHHaA Mmacca *XUOKoCTH,
M01 — Macca XWOKOCTWU, BbITECHEHHAA CTEPXKHEM e0VHWYHOM OMWHbI.

[na cocyfa unuv CTEpXHS, MOMHOCTLIO 3aNOMHEHHOTO XUAKOCTHIO, 8 TakKe ANS BepTUKaNbHbIX LMMUHOPUYECKMX
COCYOOB C OTHOLUEHWEM BbICOThI XXUAKOCTW K paguycy cocyaa Gonblue YeTbipex NpUCOeNHEHHAA Macca XUAKOCTN paBHa
Macce XUOKOCTH.

Kpyroeyto co6cTBEHHY0 YacToTy YacTy 060pyOoBaHUSA, MOMPYXKEHHON B XWAKOCTL, CNedyeT BEIMUCTIATE No opMyrne

o C

&, = |—red 11
= (@11

nnn
w;

0 = ——— (0.12)
L MM,

L-‘|E':lCT0Ty cBoOoOHbIX KonebaHWn YacTn OGOpy,ElOBaHI/IH, KOTOpasa MOXeT ObITb cXemMmaTun3npoBaHa B Blae npAmMonu-
HEeWHOW O,D,HOI'IDOJ'IeTHOﬁ ©ankn NocToAHHOIO nonepe4vyHoro ceyvyeHuA, cnenyet BbIMUCNATL MO dnopmyne

o, = 11/2 (0.13)
I\ M,

roe x — KoadhUUMEHT, onpeaenseMblid B COOTBETCTBUK ¢ Tabnuuen [1.3.

Tabnuua [O.3 — 3HavyeHusa NpMBEOEHHbLIX XKECTKOCTEN U Macc

PacueTtHan cxema | b4 | 6 M, q
/ 22,4 0,4M,1
< > 200E8 !
,3
/1 s
/ 15,4 0,44M,1
' 102E8 !
1'3
/‘
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OkoHyaHue mabnuus! [.3

PacuyeTtHas cxema X Creq M,
/ 9,86 0.5M,1
i ' 48552 !
)
/ 3,562 EG 0,25M,1
3,‘1{—3

Ona atux ke vyacten obopygoBaHus B Tabnuue [.3 npuBedeHbl 3Ha4YeHWA NPUBEOEeHHbIX XECTKOCTEW U NpUBEeOEH-
HbIX Macc.

[0.1.5 PacuyeT TUNOBLIX KOHCTPYKUWUIW, COOPOYHBLIX egUHUAL U geTanen obopyaoBaHMA
[.1.5.1 Pac4eTHble cXeMbl OCHOBHBIX TUMOBLIX YacTel oBopyaoBaHua npuBedeHsl Ha pucyHkax 0.4 n [1.5.

p? T | =l L )
T Wi
| ﬁq‘; ; tté il ‘_|
+ = = + ]
= = E Gy o=
= ] —
B B = m
E E ——qf— I_l:. / W
¥
| e B
Wi ]
] ]
% 27) |, 4 \Z
a) BeleMHas 4acTb 6) MNpusog CY3 B) TexHONOrM4ecKkuii KaHan

PucyHok [1.4 — Pac4yeTHble CXeMbl TUMOBbLIX Y3NO0B

q
Wi a AV; _ _ _ _
/S WD i e e r w Y
D I A A7k i/i %
é . (4
a) Tpybka TennoobmeHHWUKa 6) MepdopupoBaHHas nnuta

Pucyrok [1.5 — PacyeTHble cXeMbl TUMOBbLIX Y3NO0B

BelemHyl0 YacTk peakTopa, COCTOSALLYH0, Hanpumep, U3 BbIEMHOMO aKpaHa, B HUXXHEW CBOeW YacTW COeQMHEHHOro
C NMWTOW, NMPW pac4eTe B rOPW3OHTANbHOM HampasleHwW crnegyeT paccMaTpuBaTh Kak KOHCOMbHYH LWMAWHOPWUHECKYHD
Banky, KoTopas Harpy)eHa paBHOMEPHO pacnpedeneHHon Maccoi aKpaHa M COCPedoTOYEeHHOW Maccol NnuTbl. BepxHui
KOHTYp 6anku ecTko 3alleMNeH, a HKHWIA KOHTYP NOQKPENEH KECTKOW NNUTON.

TexHonormyecknii KaHan criegyeT paccMaTpuBaTe Kak CTepKeHb NepeMeHHOro MonepeyHoOro CeYeHUs, UMEeLLWI
KECTKYHO 3a4€enKy B ONMOPHON NNUTE W NPOMEXYTOYHbIE LUAPHUPHBIE OMOPBI B MECTax NPOXOAA KaHana Yepes AUCTaHumo-
HUpytoLLme nepdopupoBaHHble NNuUTel. CTepeHb HarpyxeH pacnpegeneHHon Maccon.

MpuBog cuctemMbl ynpaenernvs v 3awmTtel (CY3) cnegyeT paccmaTtpyBaTh Kak KOHCOMNBHYIO CTEPKHEBYIO CUCTEMY,
COCTOALLYH M3 TpyB4aThIX CTEPXHEeW CTyNeH4YaTo-MepeMeHHOro cevYeHWUs, KOTOpble HarpyxeHbl pacnpenerneHHon cob-
CTBEHHOW Maccon U COCPeAoTOYEeHHON Maccoi NMPUBOAHEIX MexaHn3MoB. CTepHeBas cucTeMa MMeeT NogaTnueyro 3a-
OEnKy B KPbILKE 3@ CHET MoAaT/IMBOCTK y3na kpenneHusa npusoga CY3 K KpbiLLKe.
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TpyGKkKn TENNOOBMEHHLIX annapartoB cneayeT cyutaTb BankaMu NOCTOAHHOIO CEeYEHMUs, 3alleMIeHHbIMM B Onopax
(TpyBHbIX gockax, gnadparmax) 1 Harpy>eHHBIMW paBHOMEPHO pacnpeneneHHoNn MacCow.

[nuTel, ouadparmbl, TPYOHLIE OOCKU, KPLILLKKX, NITOCKME 3KPaHbI M OpYrMe aHanornyHble KOHCTPYKLWKM cregyeT pac-
CMaTpuBaTh Kak CNMoLIHbIe NNUTLI. B 3aBUCUMOCTM OT KOHCTPYKLIMW KPEnneHUsa KOHTYP NNUTLI CHMTAETCS 3alleMIEHHbIM
mnu ceobopHo onupatowumcs. B cnydae pacyeta TpyBHbIX 4OCOK UMW MHBbIX NepgOpUpPoBaHHbLIX KOHCTPYKUWUA B pacyeT
BBOZSATCH NPMBEOEHHbIE XapaKTePUCTMKK, CBOAALLNE NephOPUPOBAHHYIO NIMTY MO XECTKOCTM K CrNoLHoR. CnenyeT npu-
HUMAaTb, YTO MIMTA Harpy»eHa paBHOMEPHO pacnpeaerneHHon Maccon.

[.1.5.2 MNpwn pacyeTe cobBCTBEHHOM YacToThl KonebaHuii KopnycHoro o6opyaoBaHUA Macca yanoB KpenneHnsa BBuay
€e MarocTyi No CpaBHEHWID C Maccoi 060pyL0BaHUS HE YYUTLIBAETCA.

[MprBEeOEHHYH XKECTKOCTb y3Na KpenmneHus cnenyeT BuIYUCATL No hopmyne

Crsq.C Zz,
Cred _ = red,! regw 14w (.D.-14)
red 1€l T Yred wiw
[na 6onTa B HanpaeneHuK ero ocu
E,A
Credw == (0.15)
[MpuBeneHHbIE KO3(DULMEHTBI KECTKOCTU Nan (ONopHbIX hnaHUeB, HaXMMHbIX hnaHueB):
- ansa nanel TMNa 6anka (cMm. pucyHok [.6):
3EG
Cred,s = o Ca: (0.16)
1 -
Cq=— (£.17)
1+ 0,75(?]
- ons onopHoro dnadua (cm pucyHok [1.7):
Es®
Cred,1 =—=—Co: (0.18)
a‘o.
1
Co= R (8.19)
1+O,6—(§) In2
ol\a
roe a, b — pasMepsbl ONopHOro chnaHua.
I
!
L =
1
Fan Fan
N ! N
a) OCKU3 KOHCTPYKUMA
// EI q
% i Y
7 !
6) PacueTHas cxema
PucyHok [1.6 — Y3en kpenneHwus ¢ nanaMmu Tuna 6anok
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a) DCKU3 KOHCTPYKLMK

e —
W
A S S A
Vg
&2b
&2a

6) PacyeTHasa cxema
PucyHok [1.7 — Y3en kpenneHus ¢ ornopHeiMy onaHuamu

YucneHHble 3Ha4YeHusa KoapuLUMEHTOB o. NpMBeaeHbl B Tabnuue [1.4.

Tabnwua [.4— 3HaveHna koadpcuuueHTa o

1,05 A 1,15 12 1,25 1,5 2,0 3,0 4,0 5,0

Q |olow

0,0001 0,0004 | 0,0014 0,003 0,005 0,025 0,088 0,209 0,293 0,35

[ns cekTopHbIX Nan (cM. pucyHok [1.8)
Es® mz
Crod) = ———o—Co, 20
red,! 820'. ona (0.20)

roe m — OnnHa gyru OfHOW nankl, Mn3imMepeHHasd No OKPY>XXHOCTU paanycoMm a.
3HaueHune CQ BbIMMCNAKT TakK e, Kak AnAa onopHOoro q:)naHua.
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@2b
@2a

Pucyrok [1.8 — Cxema y3na KpenneHusa ¢ CEKTOPHBIMU NnanamMm

[ns nan v onopHbIX briaHues, NogKpenneHHbix pebpamu xxecTkocTu (cM. pucyHok [.9):

3EG
Credn‘:_', Caz; (0.21)
3
A — (8.22)
Q~ ;
1+175ﬂ
" S
A h‘ 32 x
—2j )" (0.23)
~hy

roe Z — YWUCNO CeKLWIA;
hy, h, — paccToOAHMA COOTBETCTBEHHO OT BEPXHEN N HUXHEW KPOMOK NOMepeYHoro ceveHus;
$(x) — cTaTMYeckUini MOMEHT MHEPLIMIA NNOLLAaAK NONepedHoro ceyeHus;
b(x) — wMpKUHa cekumm.

A-A 5
HewnTtpancHas
ocb

- 71 D
= 1 %

-é\‘ y

N N N
b b

PucyHok [1.9 — Cxema nogkpenneHus nan 1 onopHbIX dnaHues pebpamu XXecTKoCTH
[ns kpenneHus ¢ nomoLlbio 6awmakos (cM. pucyHok [1.10)

’ ” 2
C Cred .'Cred 4 Cred w
red,| = c, c’ c” . C c’ c” (-D--24)
ed,w “~red, 1zt red,/~red, wz + red,[“red, .'Z

rae Cem npueefeHHbIN KO3prUMEeHT KecTKOCTH BallmakoB, BblMUCIAEMbI Mo hopMynam Ans nan tuna 6anok;
Cleg, ) — NPWBEOEHHBIA KOIMULMEHT HKECTKOCTM ONOPHOMO GiIaHLA, BLIMUCIIAEMBIA MO dhopMynam AN 0nopHbIX
cnaHues;
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Z — yucno Balmakoe;

Cr'ed.w = Cred,w(am/ bw)z;
a,. b, — pasmepsl Gawmakos (cMm. pucyHok [1.10).

Bawmak

N

PwcyHok .10 — Cxema yana KpenneHusa ¢ noMowpo 6awmakos

Ona HaxwumHoro dnaHua (cm. pucyHok O.11):
aD
(a-b)

1
Co=————— (0.26)
1+0,75| ——
(afb)
roe a, b, h — pa3mepbl HaxUMHoro dnaHua (cM. pucyHok [1.11).
MpwvBeneHHble KOI(MULMEHTBI XKECTKOCTU U Maccy LWMMUHAPUYECKOro Koprnyca obopydoBaHWA C KpenneHuem K
dyHAAMEHTY No cxeMam, NpeacTaBrneHHeIM Ha pucyHke [.12a) v 6), cnegyeT BLIMUCTIATE B CriedyoLwem nopagke.
MNpw pacyeTe konebaHWi B HanpaBreHuW ocK Kopryca B COOTBETCTBMM CO CXEMOW, NpeAcTaBneHHoW Ha pucyHke [1.12B):

BB (0.25)

EA
Creqg = J.S; (8.27)
M,y = 0,33M,1. (0.28)
[na kopnycoB c KpenneHvem B cpegHer YyacTu [cm. pucyHok [.126)]:
=1 +1, (4.29)
87
Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 91/114

CTpanuua ookymeHTa - https://GostExpert.ru/gost/gost-59115.9-2021



https://gostexpert.ru?utm_source=pdf&utm_medium=65231
https://gostexpert.ru/gost/gost-59115.9-2021?utm_source=pdf&utm_medium=65231&utm_term=page

rOCT P 59115.9—2021

q q
Yy .,V 5
N ! N
2b
2a 2a |
2b
a) JCKMU3 KOHCTPYKLMK 6) PacueTtHas cxema
Pucyrok [1.11 — ¥Y3en kpenneHus ¢ HaXXMMHbIMK donaHuamMmu
[Mpwn pacuete konebaHuin B nonepeyHoOM HanpaeneHuu [cMm. pucyHok [0.12r)]:
3EG
Creq = . Ca: (0.30)
C, = ! : (n.31)
Q- 2 2 :
140,04 % ;d
/
M,y =0,26M,1. (0.32)
d,, LA
o dy EF
dy =
]
/]
v

NN
N\

| 7z E')
' % /]
Y 9 7/ ’

a) 6) r)

SN
i

u

B

Y

a) Cxema kpenneHus kopnyca K oyHaameHTy B HUuKHen YacTu; 6) Cxema kpenneHus kopnyca K hyHOameHTy B CpedHei 4acTu;
B) PacueTHas cxema ans npogdornbHeix konebaHuii; r) PacyeTHas cxema Ans nonepedHsix konetaHuin

Pucyrok [1.12 — Kpennenuwe umnuHgpuyeckoro kopnyca obopygosaHua K oyHOaMeHTy

[ns oByxonopHoro kopnyca (cMm. pucyHok [1.13) npu konebaHuax B HanpaBneHuu, NepneHaukynapHoM K ocu:

48EG

Crea = o Ca: (0.33)
Cqy = 1 ;

Q= prpra (0.34)

1+3,75- -2 5

I
Mred - 0,5M1I. ([.35)
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. Y Z.
B S I R o .
y B
/ 112 12
a) DCKN3 KOHCTPYKUMMK 6) PacyeTHas cxema

Pucynok [1.13 — KpenneHusa ABYyXONOPHOro Kopnyca K (pyHOaMeHTy

MpuBeaeHHbIA KO3hMUUMEHT KECTKOCTU U Maccy ANs KOHCOSBHO 3aKpenneHHOoro aKkpaHa crneayeT BblYUCHATb Tak
e, Kak Ans KoprnycoB, NoKasaHHbIX Ha pucyHke [1.12. [1ns skpaHOB C orpaHM4nTENAMW nepemMelleHni (cMm. pucyHok [.14)
npu pacyeTe konebaHwii B nonepeyHoM HanpasneHuum:

103EG
G = 2o (1.36)
_ 0,1+0,58+4p?

@7 0,1+2,53+15,282"

(A4.37)

dj +d?
rme B = afz -

M,y = 0,43M,1.

PacqeTHble aHaveHun C,,, 1 M, npy konebaHusax B HaNpasneHUy ocK 3KpaHa ONpeaensioT Tak e, Kak Ans kopny-
COB npw konebaHuM ux B NpoAorbHOM HanpasneHun [cM. pucyHok [.12B)].

q EJiM,
Ve
/

R

PucyHok [1.14 — Cxema 3kpaHa ¢ orpaHu41TenemM nepemMeLleHnin

Mpwu pacyeTe nNpuMBEOEHHbIX KOIMMULUMEHTOB KECTKOCTM MU MAacchl KPbILWKM WM nepOprpoBaHHON MAUTLI NpU
hia > 0,3 (cm. pucyHok [.15) KpbIWKy WRK NAUTY cnegyeT cuMTaTek cocpegoTodeHHor maccon. MNpu h/a < 0,3 B cny4ae no-
nepeyHbix konebaHwi sHadvenua C ., n M, , cneayeT BulMUCIATE U3 CNIEAYIOLNAX 3aBUCUMOCTEIA:

- ANS KPbILLEK, 3arnyLek 1 Apyrx KOMMNOHEHTOB TUMa CMNOLHbLIX KPYIbIX MAacTyH

D
Cred = 32-46—2, (0.38)
M, 4= 0,33M, (A.39)

- AnA nepdoprvpoBaHHbLIX MNUT

D¢
Creg = 32,43—2“, (0.40)
M,q = 0,3M, (4.41)

roe @, — KoapbuumMeHT ocnabneHns npu narnde.
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2a )
| =

/ v = = =

N /

N :
NN S S N\ !
2a
a) JCKU3 KOHCTPYKUMM 6) Pac4eTHas cxema

PucyHok [1.15 — Kpblwka 1 nepdoprpoBaHHas nnuTa

0.1.6 NNuHenHoO-cNeKTpanbHbLIW MeTo4 pacyeTa

[.1.6.1 B ocHOBY NMHENHO-CNEKTPansHOro MeToga NonoXKeH MeTod NpUBedeHus, KOTOPbIA NO3BONSET CBECTU M-
HelHyto cuctemy c N cteneHamu ceoboabl K N 3KBMBaNeHTHLIM CUCTEMaM C OAHOW CTeneHblo cBoBoAbl, HANOXKEeHUEe Korne-
BaHWi KOTOpbIX JaeT B cyMMe konebaHue MCXOOHOW CUCTEMBI.

0.1.6.2 Ans ucnonb3oBaHnAa MeToda NpuBedeHns criegyeT BblYUCNATb CODCTBEHHbIE 3HAYEHWUS U BEKTOPbI CUCTEMbI
0AHOpOAHLIX anrebpanyecknx ypaerHeHWi Brga

([C]f%[M]]{x}j 0, j=12,..N, (0.42)

roe {x}; = {XU...X”-.. .xNj} — j- cOBCTBEHHLIN BEKTOP, COOTBETCTBYIOLLMIA COBCTBEHHOMY 3Ha4YEHUIO 7LJ,-.
pwv aToM cobcTBEHHAA YacToTa J-i hopmel KonebaHuin

(0.43)

[.1.6.3 Npu onpegeneHn CEMCMUYECKUX Harpy3ok B pacyeTe y4nTbIBaeTcsl S HU3LWKMX opm konedbaHuin (S < N),
cobCcTBEHHasA YacToTa KOTOPbIX HE MpeBbIlaeT HanbonbLUYyo 4acToTy, ANA KOTOPOWA 3afaHbl CNeKTPLl OTBETA.

[.1.6.4 CelicMuyeckyto HarpysKky, OENCTBYIOLLYIO B HanpasneHuu /- 06obLeHHoW KOOpAMHAaTEl 1 COOTBETCTBYIO-
LY j-i hopme COBCTBEHHLIX KoNebaHWin CUCTEMBI, CredyeT BbIYUCNATE No hopmyne

roe $; — yckopeHue, onpeaeneHHoe No CnekTpy OTBETa ANS YacToThl M
N
> mjx;cosa;
;=& — nocTosiHHas j-i hopMbI KONeBaHHA;

. 2
X miix;
i=1

oy — Yron Mexnay HanpasneHUAMY CENCMUYECKOro BO3AENCTBUA U i-i 060BLLEHHON KOOPAUHATLI.

[.1.6.5 BHyTpeHHWe ycunua (HanpsKeHns) B CBA3AX pacYeTHOW MOOENW BbIMUCIIAKT OT AENCTBMA CTaTUYEeCKU Npu-
NOMXEeHHbIX B y3nax CeACMUYECKMX Harpy3oK S,-j- pa3fgentHo M CYMMUPYHT ANA Kaxaon opmbl konebaHuin no popmyne

(0.45)
roe NP — pacueTHoe ycunue B k-M paccMaTpBaeMOoM CeHEeHU;
Nkj — ycunve onpeaeneHHoro Buaa B cedeHuu k ans /-1 popmel konebaHui.
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[.1.6.6 OTHOCUTENBHbLIE NEpeMELLEHNHA PAaCYETHOWN MOAENM B HanpaeneHnu /- o6obLLEHHO KoOpAMHAThI - dhop-
Mbl KonebaHuii cnegyeT BeIYUCIATE NO ddopMyne

1
% ==& 0% (A.48)
S

PacyeTHoe 3HayeHWe nepemelleHns B HanpasneHuu i-i 06oBLIEHHOW KoopauHaTbI

(0.47)

3Ta 3aBUCMMOCTb MOXET ObiTb WCMNONb30BaHa Aana onpegeneHnAa CKOpOCTEl;'l 7] yCKOpEHVll:’l, ecnu ogHoBpeMeHHO
BbINONMHEHO YCrnoBne
W, — W, _
Sk Tk 0,1. (0.48)
Oy

B cny4ae, ecrnu 310 yCnoBWe He BbINONHEHO, TO pacyeTHOe 3Ha4YeHue crnegyeT BblYMCIATE No cbopmyne

r=1|m=1

s p nr 2
Q=2 a5+ 21 X el (L1.49)
=1

Wy — O _
roe p — KOMWYeCTBO rpynn cOGCTBEHHBIX YacToT, AN KOTOPbIX BbINONHAETCH YCNoBUe e 4.
Oy
[.1.6.7 PeaynsTUpytoline 3Ha4eHNA BHYTPEHHUX YCUIMUIA, HAMNPSKEHWIA, 8 TakKke nepeMelleHUin, CKOpPOCTelr U YCKo-
PEHWIA B KOHCTPYKUUK, KoTopas Beina npefctaBneHa COBOKYMHOCTLIO MAOCKMX CTEPKHEBBLIX pacyeTHLIX MOLenen u pac-

CYMTbIBanachb OTAENbHO NO KaXXgoMy M3 B3aMMHO nNepneHanKynAapHbiX Hal'lpaBJ'IEHMI?I, cnegyeT BblMUCNATL MO cbopMyne

n
p_ 2
PE = |2 Pin: (£1.50)
n=1
roe Pﬁ — pesynbTupylollee 3HaYeHne napameTpa B k-M paccMaTtpuBaeMoM cedeHun (yane);
P, — 3HaveHwe napameTpa onpeaeneHHoro Buaa B k-M cevdeHun (yane), nonyYeHHoe ANs N-ro HanpaeneHus nepe-

MELLLEHWNIA.
Mpw atom gomkHbl BbITh YYTEHBI YCNOBWUS, oroBopeHHble B [1.1.6.6.
[aHHbI cnocob cyMMUpOBaHUS MOXET ObiTb Takke NPUMEHEH MPKU UCMONB30BaHUW APYrMX METOAOB pacyeTa.

0.1.7 MeTog AMHaMM4eCKOro aHanm3a ceMCMOCTOWKOCTHU

0.1.7.1 MNpwr npoBegeHUA pacyeToB METOAOM AMHAMMYECKOrO aHannaa B Ka4ecTBe BHELUHEro CeMcMMUYeCcKoro Bo3-
OENCTBUA 3a0al0TCa akceneporpamMmmbl ABWKEHWS OCHOBaHWIA (ONOp) pac4eTHON Moaenu.

0.1.7.2 duHaMUyeckuin aHanM3 CUCTEM C KOHEYHbIM YMCNOM cTeneHen ceoboabl, B TOM YMCNE HEMNMUHEWHLIX Npu
OOMHaKOBOW 3aKOHOMEPHOCTH KMHEMATUYeCKoro Bo3by/aeHus onop, credyeT npoBoAuTbL METOAAMU YMCIEHHOMO WHTE-
rPUpoBaHnsa cucteM auddepeHumanbHbIX YpaBHEHWIA BUaa

[M]{x}+[B]{x} +[C]{x} + R =~ (t)[M]{coscr}. (0.51)

0.1.7.3 BekTop peakTuBHbIX cur {R}, OeACTBYOLWUX B HAanpaeneHu obobLLeHHbIX KoopaMHAT CUCTEMbI, NpeacTaB-
naeT cobow cymmy peakumin oNONHUTENbHbLIX HEMUHENHbIX CBA3EN CUCTEMbI: 4eMN(EPOB, aMOpTM3aTOPOB, YNPYrux yno-
POB C 3a30pamu (BKTIOHAIOLLMXCA CBA3EN), INeMEHTOB CyXOro TPEeHUsA U T. M.

0.1.7.4 Pe3ynsTUPYIOLWWIA BEKTOP BHELLHWX Harpy3oK, AeWCTBYIOLUX Ha cucTemy B NioOO MOMEHT BpeMeHW, cre-
OyeT Bbl4MCNATE No dpopmyne

{F} = [Cl{x}. (0.52)

[.1.7.5 Mo Bel4MCNEHHOMY 3HA4YEHMIO BeKTOpa {F} crneayeTt BbMUCNATL BHYTPEHHWE YCUITMA W HanpsXeHuA B pac-
YETHbIX CEYEHUSIX CUCTEMBI.

0.2 MeToauku pacyeta Tpy60npoBOAOB HA ceMCMUYECKUe BO3AeNCTBUSA

0.2.1 O6wure nonoxeHus

0.2.1.1 MNprBeaeHHble B HACTOALLEM pasfdene MeTOOMKM MOryT BbITe MCNoNb3oBaHeL! ANs pacyeta Tpybonposooos
kateropum Il.

[.2.1.2 MeToanKn OCHOBaHbI Ha CTaTUCTUYECKON TEOPUIA CEMCMOCTOMKOCTU KOHCTPYKLUMIA.

0.2.2 MeTtoguka pacyeTa TpyOonpoBoAoB Mo cnekTpam oTeBeTa
[.2.2.1 B HacToALEM NPUNOXKEHUN NPUMEHEHb! CNeayoLMe OONOMNHUTENbBHbIE YCIOBHbIE 0Bo3HaqYeHun:

X, ¥, Z — WHOEKChl cUcTeMbl KoopauHaT Tpybonpoeoaa;
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(Og)s2 — rpynna npuBeaeHHBIX MemBpaHHbIX U 0BLLNX N3TMBHBIX HAMPSKEHUIA TONBKO OT CEACMMUYECKNX
Bo3gencTeui (cnektpa oteeta [13);
(Os)s2.x (Ts)s2,y» — KOMMNOHEHTBI HANPSKEHUS (T)sy;
(55)52,2
Omasx(y.z) — MaKcumansHoe NpUBEAEHHOE HaNPsKEHMe B TpybonpoBoge oT Harpy3ok cobcTBEHHOM Macehl,
NPUINOKEHHOW MO OCAM X, V, Z;
f Xy.2) — nepeas cobcTBeHHaa YactoTa konebaHuii OTHOCUTENBHO OcK X (Y Unu z);
K, — KO3h(PULMEHT M3MEHEHMA MAaKCMMAarbHOMO YCKOpPEHUA (CEMCMWUYECKOro BO3LEWCTBWUA) MO
BbICOTE COOPYKEHWS;
O ~
Alrax, x(y.z) — KoadbPULMEHT, PaBHbI 3HAYEHWIO MAKCUMANBHOTO YCKOPEHWS B JONAX g MO CneKTpy oTeeTa
M3 gns HyneBoW OTMETKW NPU HanpaeneHuM CEMCMUYECKOTO BO3AENCTBUS;
h -
Alrax, x(y.z) — KO3(PPULMEHT, PaBHbBIA 3HAYEHWKD MaKCHManbHOTO YCKOPEeHUst B JOMNSAX g Mo CrekTpy oTBeTa

M3 gna makcumManbHOW OTMETKU 3akpenneHns Heno4BWKHOW onopel Tpybonposoaa;

A'}1 x(y.2) — KO3(h(PULUMEHT, paBHbIA 3HAYEHWH) YCKOPEHWs B AONAX ¢ AN COOTBETCTBYHLUEA NepBOr
coBCcTBEHHOM YacToThl No cnekTpy oTeeTa 13, Npy HanpaeneHuu cecMUYeCcKoro BO30encTBums
x(y, Z) c y4eTOoM MakcMMarnbHON OTMETKW 3aKpenieHns HeNoABWKHOW onopel Tpybonposoaa;

Sfx(y 2) — nepemeLleHne LUeHTpa THKeCTU j-ro yyacTka Tpybonpoeoaa oT ceNCMUYECKNX BO3AENCTBUIA MO
ocu x(y, z);
6}’.‘0"2) — nepemeLleHne LeHTpa TAKEeCTM Jj-ro yYacTka TpybonpoBoaa OT Harpy3ok COBCTBEHHOW Maccel

no ocu x(y, z).
[.2.2.2 B tabnuue [1.5 npuseneHbl 3HaveHusa Koadhduuuenta K, ans A3Y ¢ BBOP.
Ta6nuua [.5 — Koadbuument K, ana ASY ¢ BBGP

MakcumaneHas oTMeTka 3akpenneHus Tpybonpoeoga
10m 20 m 30m 40 m
XapaktepucTuka
COOpYy*eHWsi [opw3oH- BepTu- [opu3oH- Beptu- [opusoH- Beptu- [opur3oH- BepTu-
TanbHblE KanbHas TanbHbIE KanekHasa TanbHble KanbHasa TankHble KanbHas
KOMMno- KOMMNo- KOMNO- KOmMMNo- Komno- KomMno- KOMMo- KOoMno-
HEHTbI HeHTa HEHTbI HeHTa HEHTbI HeHTa HEeHTbI HeHTa
Bokc (MaccueHas xeneso- 1,2 1,0 1,56 1,2 1,75 1.6 2,0 2,0
BeToHHasa KOHCTPYKLUA)
O6onouka (3awmTHas) 12 1,0 1,6 1,2 2,0 1,6 2.5 2,0
MMpocTpaHcTBEHHAA 1.4 1.4 1,8 1,8 2,25 2,2 3.0 3,0
CTEPXKHEBAA KOHCTPYKLUUA
(kapkacHasi KOMNOHOBKa
HECYLLUX 3NEMEHTOB)

MpumeyaHne — [laHHas TabnuLua npUMeHUMa ANS rPYHTOR, UMEIOLLMX MOAYMb yrpyrocTy E = 104 MMa. Mpu
E < 105 MIMa 3navenus koachcuLmeHTa K}, 3 atoit Tabnuubl cnedyet yMHOXWTL Ha 1,5.

[.2.2.3 Pacuet TpybonpoBoaoB Ha cecMUYeCcKUe BO3OeNCTBNA CredyeT NPOBOAUTb NOCNe BbINONMHEHWA PacyeToB
Ha CTaTUYECKUE W LMKMTNYECKUE Harpys3ku 1 NOATBEPKAEHUSA WX NPOYHOCTM NPKU 3TUX Harpyskax.

LaHHbIi MeTog pacyeTa 3aKk/TH4aeTcs B CTaTMYECKOM PacYeTe HaNpPaXeHWi (o), B KOMNOHeHTax TpyGonposoga.

PacueT cnegyeT NpoBoAWTE C UCMONL30BAHWEM NPOrPaMM M Pe3ynbTaToB CTAaTMYECKUX pacyeToB TpybonpoBoaoB
Ha Npo4HoCTb. MNMpK 3TOM K 0BbIMHBIM CTaTUYeCcKMM pacyeTam Ao6aenaeTcsa pacyeT Npu NPOeKTUPOBAHUM MAcCOBLIX Ha-
rPY30K Ha KOOPOWHATHLIE OCU X, ¥, Z.

[ns nporpamm, roe NpefycMOTPEHO 3afaHne Harpysku OT COBCTBEHHON MAacchl TONBKO B OOHOM (BEPTMKANbHOM)
HanpaeneHun, HeobxoOMMO M3MEHUTb HaMpPaBMEeHWA OCeid KOOPAMHAT Tak, YTobbl Harpy3ka coBCTBEHHOM Macckl Morna
BbITh 3a4aHa ¥ B TOPU3OHTANLHOM HanpasneHuu.

Pacuet Onas x(y.z) CNEAYET NPOBOANTE NPW TemnepaTtype 20 °C, HyneBbIX 3HA4YEeHUAX «COOCTBEHHbIX» CMeLLEeHMIA
KOHUEBbIX 3aLLeMIEHHbIX CEY4EHNIA U BHYTPEHHEM OABMNEHUW, PABHOM HYIH.

PacueT cnepyeT NnpoBoaMTL ANA MOAYNA YNPYrocTK Matepuana, CoOTBETCTBYIOLLEro pacyeTHOW TeMnepartype CTeH-
kv Tpybonpoeoaa.

PacuyeTbl Ha NpOYHOCTb, a Takke BbiGOp AONOMHUTENBHBIX ONOP, HEOBX0AWMBIX ANA obecnevyeHns NPoOYHOCTM NPU
CeNCMMYECKMX BO3AENCTBUAX, NPOBOAATCA OTAENBHO A5 KaXA0ro HanpaBneHnsa CeMCMNYEeCcKOro BO3AENCTBUSA.
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[na oueHKM NPOYHOCTU NPU COBMECTHOM AEWCTBUM TPEXKOMMNOHEHTHOIO CEMCMUYECKOrO BO3AENCTBUA HANPSKEHNN
OT CelCMWUYECcKUX Harpy3oK BbIYMCHAIOT Kak KOpeHb KBaapaTHbIA M3 CyMMbl KBApaToOB HANPsXKeHUA OT CEMCMUYECKUX Ha-
rpy30kK, NonyYyeHHbIX ANA OTAENBHLIX HANPaBNEHWIA CeACMUYECKOrO BOZAEACTRMA.

MpW aBTOMATU3MPOBAHHLIX PACYETAX CYMMAPHLIE MPUBEOEHHLIE HANPSHKEHUS OT YYUTLIBAEMbIX CTATUYECKUX U
CENCMMYECKWUX Harpy3oK BIYUCASIOT MO YCUMWSM, NOSYYEHHEIM OT COBMECTHOMO AENACTBUS 3TUX HarpysokK.

Cencmmndeckoe Bo3gelcTBue sagatoTca cnektpamu oteeta 3.

PekomeHgaummn no BelBOpy pacHeTHbIX cxeM TpyBonpoBOAHON CUCTEMBI CreayrLue:

- NpW pasfenbHOM paccMoTpeHun konebaHuii TpyBonpoBOLOB OTHOCUTENBHO NGO M3 TPeX KOOPAMHATHbLIX OCeWn
(X, ¥, Z) y4UTBIBAKOTCA TOMNLKO TE OMNOPLI, KOTOPLIE OFPAHNYMBAIOT NepeMelleHna TpyBonpoBOdOR Mo 3TOW OCK,

- pacyeTHyr cxemy TpyBonpoBOAHOM CUCTEMBI CNEQYET COCTABNATL C YYETOM BCEX OTBETBIMNEHWUI M NPUCOEOUHEH-
Horo obopyaoBaHUs; BNUSHME HEBKIMIOUYEHHBIX B PACHETHYIO CXEMY OTBETBINEHWIA JOMKHO BbITh YY4TEHO B BUAE Npucoeiu-
HEHHbIX Macc ¥ COOTBETCTBYHOLLMX CBS3EN.

[.2.2.4 Kputepuii ceiicMUYecKoid NPOYHOCTU cnedyeT onpeaenaTb ¢ yd4eToM TpeboBaHui Tabnunupel 15.1. 3HaveHns
3TOrO KPUTEPUA CNeayeT BbIYUCIATL MO 3aBUCUMOCTH

19[c]- (o),
—— 2 .53
x(v.2) (64)., (0.53)
Ycnoeus npouHocTi Tpy6Gonposoaa
Byy.z) 2 1- (4.54)

0.2.2.5 Ina npoBegeHns pacyeToB HeobBXxoOUMbl Cneayrolmne UCXOAHbIE AaHHbIE!

- FEOMETPUYECKNE U IKCMNINyaTalWoHHbIE napaMeTpbl TpyBonpoBOAHON CUCTEMEI,

- JKECTKOCTHbIE XapaKTepPUCTHKA OMop;

- 3HAYEHWS HaNPsKeHUs (), NO peaynsTaTtam CTaTUHEeCKUX PacHeToB Ha NPOYHOCTL TPYBONPOBOAOE ANA PEXUMOB
HOpPManbHbIX YCINOBWIA 3KCMNyaTauuu;

- cnekTpbl oTBETOR 13 Ha HyNeBOW OTMETKE U HA OTMETKaX 3aKpenneHus HenoABWKHLIX onop TpybonpoBodoB.

[.2.2.6 Pac4yeT cnegyeT NpOBOAWTL B CNeAYLLEe nocneqosaTensHOCTH:

a) onpedensioT (o), ANA HanpasneHuil cecMuyecknx BoadencTeuin M3, coBnagawwmx ¢ HanpaeneHwem aei-
CTBWS Harpy3ok cobCTBEHHOW Maccel, MPOELMpPYEMbIX HA KOOpAWHATHbBIE OCK TPYBONPOBOAHON CUCTEMBI;

©) NpoBOASAT OLUEHKY NPOYHOCTU TpyBonpoBoda MNo KpUTEPUIO CelcMMUYeckor nNpovHocTy ([.54);

B) NPOBEPSAKT MPOYHOCTL OMOPHbLIX KOHCTPYKLMIA C YY4ETOM Harpy30K 0T CEMCMUYECKUX BO3OENCTBUNA;

r) NONOXUTENBHOE 3aKMYEHVE O MPOYHOCTK AAETCA NPU YCNOBUW BbINCNHEHUSA TpeboBaHUIA NPOYHOCTH Mo aTanam
nepevmcneHuii 6) n B).

[.2.2.7 PacyeT HanpseHUiA 0T CENCMUYECKMX Harpy3oK crieayeT NpoBOAWTL MO CreayoWwnM 3aBUCUMOCTSM:

- MpWY OTCYTCTBUM CMEKTpa OTBETa Ha OTMETKE 3aKpenseHns HEMOABWMXHLIX Onop

(0) oy = 1BAD s I (0.55)

N TakK Xe ana apyrux HaI'IpaB.I'IBHMﬁ CencMUYeCcKoro BO3AeNCTBUS;
- NpKU HANM4YMK cnekTpa oTBeTa ANnA OTMETKKM 3aKkpenneHna HENOABWKHbIX ONnop

(GS)SZ,X =1 'SAJ?nax,xgmas,x (,D, 56)

W TaK ke And Apyrux HanpaeneHuii CENCMUYECKOro BO3AENCTBUS;
- ecnu ycnoeue npoyvHocTh ([1.54) He BbINONHAETCH, CreayeT NPOBO4MTL pacyeT ¢ Y4eToM NepBoi COBCTBEHHOM
yacToTel KonebaHuia

(05)32,)4 = 1'3A?1 ,xcmas,x (ﬂ-57)

W Tak e OANA OpyruxX HanpaeneHuit ceicMUYecKoro Bo3aeicTBuA.

MepByto COBCTBEHHYHK YacTOTY konebaHWiA ANA KOHKPETHOTO HanpaBeHWs CeMCMUYECcKoro BO3AeNCTBUA JONycKa-
eTcs ONpenensaTs C UCMOMNb30BaAHUEM 3HAYEHUI NepeMeLLeHUA, MOMyYeHHbIX B peaynsTaTe pacyeToB Npu BO3AEWCTBUAM HA
TpyBonpoBof Harpy3ok cOBCTBEHHOW Macchl, NPOELMpYEMbIX HA KOOPAMHATHBIE OCK X (Y Unu Z)

(0.58)

roe G; — Bec j-To oTpeska TpyGONpOBOAa C MporeTa MeXay COOTBETCTBYIOLUMMU TOUKAMM CXEMBI, IPUMEHSIEMO
OnNA CTaTU4eCcKUX PacyeToB;

8"‘,-(85&, 621.) — MepeMeLLEeHNs LieHTpa TAXKECTH j-ro OTpeska Npu BO3AeNCTBMM Ha Tpybonposog Harpy3ok coBCTBEHHOM
Macchl, NPOELMpPYEMOW HAa OOHO M3 HanpaBneHW ocer KoopguHat no doopmyne (Hanpumep, No ocK x);
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8 = x/(‘“‘fx)z H(5, ) +(35) (0.59)

rae &, 8%, 8, — NPOEKUMN NEPEMELLEHNIA j-TO CE4EHUS HA OCh X OT HArPy30k COBCTBEHHOM MACChI, MPUMOXEHHBIX MO
ocu Xx.
[ns opyrix HanpasneHui CeMCMUYECKOro BO3AENCTBIUS pacHeT YacToThl BbINOMHAETCS aHalNorMyHO.
[ns cnyvaes, korda Bce BXOOsILLUME B COCTAB PACHETHON CXeMbl OTBETBMEHWUS 3HAYUTENBHO Pa3nuYakTCs Mo XecT-
KOCTHBIM 1 MHEPLVNOHHBIM XapaKkTepUCTUKaM, PAacyeT YacToT f ,, fy . f; , CriefyeT NpoBOAUTL ANs KEXIOTO OTBETBMEHNS
Mo nepeMeLLeHsM, CO34aBaeMblM Harpy3kamm cOBCTBEHHOM MACChHI NPU YYETE COBMECTHOM paboThl BCEX OTBETBMNEHWI.

[lnsi TpyBONPOBOAOB, COAEpXalLMX OTBETBEHAS, ¥ KOTOPLIX NapameTp suaa EJ/M; otnuuaetcs o cootseTcTay-

toLero napaMeTpa MarucTpaneHoro Tpybonpoeoaa He Honee Yem B ABa pasa, OLEHKY CECMUYECKOW MPOYHOCTM cnegyeT
NpoBOAUTE MO NepBON cobcTBeHHOM YacToTe (f,, fy, )

[ns pacyeta ykasaHHbIX 4acTOT MOryT ObiTb MCMOMNB30BaHbLI M Opyrue MeTodbl, KOTOpblie XOPOLUO COrfacyloTes ¢
BO3MOXHOCTSIMW NPOrpamMmbl CTAaTUYECKOTO pacyeTa.

Ecnu ycnoBusa NpoYHOCTM He BbIMOMHAKTCA, TO YCTaHaBNMBaOTCA JONOMHUTENBHbIE OMOPLI UMW aMOPTU3aTOPLI B
HanpaBnEHUN TEX KOOPOMHATHbLIX OCEN, ANS KOTOPbIX YCMOBUS NMPOYHOCTM HE BLINMOMHAKTCA. 3ateM no cxeme ¢ Jonon-
HUTEMBHBIMW OMOPaMu 1 amMopTU3aTopaMK NOBTOPSETCHA CTaTM4ecKuin pacyeT TpybonpoBoda Ha CamMOKOMMEHCaUWIo 1
NOBTOPHO NPOBOAATCA pacyeThl HA cecMuyeckue Bo3gencTeua no [0.2.2.6.

[.2.2.8 KoadhdmumMeHTbl 9KBUBANEHTHOCTH CEMCMUYECKMX Harpy30K CTaTU4eCKUMM CNeQyeT BbIYMCNATL NO dhopmynam:

K, = (GS)Sz‘x; K - (GS)SZ,y LK, = (65)32,2.

Yy
O mas,z O mas.z O mas,z

(0.60)

Lns HENOABWKHEIX onop U 0BopyaoBaHUS CeMCMUYEcKY0 HarpyaKky crneayeT BhUCNATE Kak NpoM3BeaeHue cTatu-
YECKMX Harpy3oK OT PEXMMOB HOPMArbHbIX YCMNOBUIA 3KCNMyaTaunn u koaduumenTos K, Ky, K,

J—rMi =M,Ky; ng =QK,:

My =M K,; Q) =Q,K, it (0.61)

+MS = MK,; = N° = NK,

roe M, Q, N — MOMEHT, nonepeyHasn v NpoaonbHas CUIbI.
CnefnyeT NpMHUMAThL, YTO CEACMMYECKNE Harpy3ku COBMagatoT Mo 3HaKy CO CTAaTUYECKUMK Harpy3kamun OT PeXXMMOB
HOpMarnbHLIX YCNOBWIA 3KCHyaTaumm.
[.2.2.9 3Ha4yeHne CEMCMMYECKOM Harpy3sk Ha MPOMEXYTOYHbIE CKOMb3sLUME ONOPbI UMK NPOCTLIE NOABECKK creay-
€T BbIYUCMATE N0 3aBMCUMOCTH
+NS = NJ,KZ, (1.62)

rae N; — Harpyaka Ha 3Ty Onopy no pesynsTatam CTaTU4ECKNX PACHETOB OT PEXMMOB HOPMArbHLIX YCMOBUIA AKCINyaTaLuy.
[ins onpeneneHna OONONHUTENBHBIX HArPY30K Ha NPYXWHHLIE ONOpLl BBOAUTCA koahdmuneHT K§

K§ = K, +0,7,(K2 + K2. (0.63)

CelicMuyecKkme Harpyskim Onsg aToro crny4as paBHbl YCUNUSAM Ha OMopbl OT CTaTMYECKWX Harpy3oK PeXMMOB HOp-
MarbHbIX YCNOBUIA 9KCTMyaTauun, YMHOXEHHBIM Ha KoaddmumeHT K3, T. e.

£NS = KN, (0.64)

[.2.2.10 MNMpouenypbl HasHaA4YEHMS MEPOMNPUATUIA CEMCMO3aLLUTLI NPOBOLAATCH, €CMKM CEeMCMONPoOYHOCTL He obecne-
YyeHa, U CBOAATCH K CreayloLwemy:

- BbIBMpAIOT TN AONOMHUTENBHBIX OMOP: HENOABWKHbBIE OMOPLI (Torga cxema pa3buBaeTcs Ha HECKONBbKO CaMOCTO-
ATENbHLIX), MPOMEXKYTOYHbIE CKOMb3ALWME ONOpLI, NPOCTEIE UMK NPYXUHHBIE MOABECKW, aMOpPTN3aTophl;

- onpegensAlTca MecTa yCTaHOBKM OMNOP MMM aMOPTU3aTopPOoB, MX NpegBapvTeibHOe KONWYECTBO U B COOTBETCTBUN
c [1.2.2.4 HaxoOATCcA KpUTEPUN CEMCMUYECKOM NPOYHOCTH Bx(y’z).

Mpunas Beio gnuy TpyGonpoeoaa 3a L, cuutaertcs, 4to npu B, = 1 anuna npoekumn TpyGonposoaa Ha ock X, pas-
Has L,, y0OBNeTBOPAET YCMNOBUIO CEMCMUYECKON NMPOYHOCTH.

Mpu B, < 1 ycnoeme CencMU4ecKoli NPOYHOCTY HE BbINOMHAETCA, COOTBETCTBEHHO AnvHa L, MOXeT cogepaTth ABa
nni Gonee y4acTKoOB, a YUCMNO AOMOMHUTENbHbLIX OMOP UMK aMOopPTM3aTOpOB Ha AnuHe L, bonee unu pasHo eauHuue. [nu-
Ha ydacTka, yAOBNETBOPSIOLLEA YCNOBMIO CEMCMUYECKOW NPOYHOCTM!

I,=B,L,. (0.65)

Torga HeobGxoOWMOE YUCNO AOMOMHUTENBHBIX OMOP UMM amopTu3aTtopoB n = L, /I, (4Mcno onop OKpyrnaetca no
uenoro B GonbLUyK CTOPOHY). 3TO MMHMManNbHOE YXCNO OMNop, NPW KOTOPOM, BO3MOXHO, DyAeT yAOBMNETBOPATLCA YCIOBUE
CEACMUYECKON NPOYHOCTU.
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MecTa ycTaHOBKM OMop ONPEAensoT KOHCTPYKTUBHO, NPUMYEM ANUHA MEXOMOPHbIX Y4acTKOB [0ImkHA BbiTh He MeHee /,;

- NPOBOAAT CTATUYECKUIA PACHET G, ANA TOW KOOPAMHATHOW OCK, OTHOCUTENBHO KOTOPOW YCTaHABNWUBAKOTCA A0~
NONHUTENbHLIE OMOPbI UMM aMOPTU3aTOPk;

- MPOBEPAIOT YCOBUE CEMCMUYECKOW NPOYHOCTKU B COOTBETCTBUM ¢ [1.2.2.6.

OkoHuaTtensHoe 4Y1MCcno aMmopTU3aTOPOR ONpedensoT Nocne NOBEPOYHOTo pacyeTa.

LlenecoobpaszHo yHUcWLMpoBaTh MOLLHOCTE aMOPTM3aTOPOB MO 3HAYEHWID MaKCUManbHbIX YCUMWIA.

B Tex cnyyanx, korga TpebyeTca NpoBOauTL OLEeHKY CelCMOCTOMKOCTM Mo NepeMelleHusaM, ANa pacyeTa nepeme-
LLEHWI OT CeMCMUYECKUX Harpy3oKk AonyckaeTcsa UCMnonb3oBaTe hopmyny euaga

8= 1,3A% 2. (L1.66)
B cryyae OTCYTCTBUS MO3TaXHLIX CNEKTPOB 0TBETa pacyeThl NepeMelLeHui MoryT BbiTb BbIMOMHEHb! MO hopMyne
&y = 1’3A?‘I,x(y,z)Kh6jx(y < (0.67)
unm
aﬁx = 1‘3A?'nax, x(y,z)Kthx(y’z)' (0.68)

CymMmmapHbie nepeMelleHns OT CEMCMUYECKUX Harpy3oK B KaXOooM j-M ceveHuK Tpybonpoeoaa OonycKaeTcs pac-
CUMTLIBATL MO 3aBUCUMOCTH

55 = o5, (55, + (o5 69)

0.2.3 MeTtoguka pacueta Tpy6onpoBoaoB no 0606LeHHON CeMCMUYEeCKON Harpyske

[.2.3.1 BeinonHAOT TpU OTAEMNbHLIX pacyeTa TpybonpoBoga Ha OedCTBUe BeCOBOW Harpy3ku (pacyetbl 1, 2, 3). Ha-
rpy3ka noatanHo nNpuKknagpiBaeTcs B BEPTUKANbHOM (M0 OCK Z) M ABYX rOpU30OHTalbHbIX HanpaBneHuax (no ocam x U y). B
Kak[OM OTAENLHOM pacyeTe BbiMUCNAIT NPUBEAEHHbIE HANPAXeHNa (G),, (o)y, (0),, yeunua B onopax v cocTasnsoLme
nepeMeLleHns cedeHnn TpybonpoBoda B HanpaBneHWW rmaBHbIX ocel (x, y, z). JaBneHue B TpybonpoBoge v ycunusa
3aTSKKM YNPYrUX ornop NPUHUMAaIT paBHbIMIK Hymo. [pu pacyeTax y4MTbIBaKOT XEeCTKOCTM BCEX OMNOp M amOpTU3aTOpPOoB.

[.2.3.2 MNpnbnuxeHHoe 3HadeHWe NepBoil coBCTBEHHOW YacToThl konebaHuid TpybonpoBoda crieqyeT BbMMCMATL
no cdoopmyne

1149
f = T (8.70)
T max
rae dnax — MakcumanbHoe abCcomnioTHoe 3HaYeHue COCTaBNAWMX nepemeleHnid TpybonpoBoaa no oaHoW n3 ocen

npv AENCTBUM BECOBOW HArpy3Kkv OTAENBHO MO KaXKOOMY M3 NMPUHATEIX HanpasneHui.
[.2.3.3 PeaynsTupytollee 3Ha4eHWe CnekTpanbHoro yCKOpeHusa crnegyeT BelMUCNATE No opmMyre

Ao = A2 (1) + A2 () + A2 (), (B.71)

rae A, (f;), Ay (f;). A,(f;) — yckopeHus (B gonax g), onpeaeneHHbie No cnekTpam oteeta 13 npu YacToTe £y, 3afaHHbIX
Onsl TPEX HanpaeneHWi CeMCMWYECKOro BO3AENCTBMA HA HAWBLICLLEN OTMETKE 3aKpenne-
Hus TpyBonpoeoaa.

[.2.3.4 3Ha4eHus npuBeAeHHbIX HanpsKeHWn B cedeHnax TpybonpoBoaa oT AeNCTBUSA CEMCMUYECKUX W BKCMNyaTa-
LMOHHbIX Harpy3oK CnegyeT Bbl4WCAATb Mo dopmyne

(05), = Apyf(o), +(0), +(0), +(0),. (0.72)

rae (o). (G)y, (o), — npuBeaeHHbIE HANPSXXEHWA, NonyYeHHble pacdetamu 1, 2, 3.

[na npaMonnHenHbIX OTpe3Kos TpyGonpoBoaa OONYCKAeTCA BuIMUCIATL HanpsikeHne (o) creayowmm obpasom:
2 2
X b 4

ecnu Am’(cs)i +(c)i +(0)§ > 0,504, TO

ecrn Ay J(c), +(o) +(G)§ < 0,504, TO

(05)g = Oy (0.73)

(o5),= Ap\/(ﬁﬁ +(G)f, +(0)? +0,504, (0.74)

rae o, — Konblesoe obliee MemMOpaHHOe HanpskeHne B Tpybe OT pacyeTHOro JAasneHus.
0.2.3.5 Yeunusa BosgencTevs TpybonpoBoga Ha obopygoBaHve Npyv COBMECTHOM AEWCTBMW SKCNIyaTauMOHHBIX U
CENCMMYECKMX HarpysoK crneayeT BblMUCHATE No hopmyne

Qs :Ap,fof +QF+QZ +q, (0.75)
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roe Q; — KOMMOHeHTa BekTopa ycunuid (mobas 13 cun no ocam X, y, z, NioBol MOMEHT OTHOCUTENbHO oceit
X, ¥, Z) Npy COBMECTHOM [AENCTBUUW Harpy3ok;
Q — 3Ha4eHWe TOW e KOMMOHEHTLI, ONpefdenseMoe pac4eToM TpybonpoBsoaa Ha AeNCTBUE TOMBKO 3KCMy-
aTalUWoHHBIX Harpy3ok;
Q,, Q,, Q, — 3Ha4eHWsI TOI JXe KOMMNOHEHTEI, OnpefenexHble B pacyetax 1, 2, 3.
[.2.3.6 Harpysku P, (o ocu z) ynpyrux (NpyKWHHbIX) NOOBECOK NPU COBMECTHOM ASUCTBUN CEACMUYECKNX 1 JKC-
nnyatauMoHHbIX HArpy3oK criedyeT BbIMUCTIATL Nno hopmyne

P, = KDAP,/B;?;X +82,+82, +P, (0.76)

L Bzy, d,, — MepemMelleHns no ocy z TpyBonpoBoaa B MECTE YCTAHOBKW NOABECKW, Onpefensemele B pacyetax 1,
2,3
P — Harpyaka NnoBecKM Mo OCU Z NpW HOpManbHbIX YCNOBUAX 3KCNIyataumm;
Ky — KO2thdULUMEHT KECTKOCTU NOLBECKH.
[.2.3.7 Peakumu onop CKOMbXEHWS M HanpaenaAwLwWmMx onop BeIMUCAAKT aHanoruiHo [.2.2.6. HanpumMmep, peakuuio

Mo OCK Z CriegyeT BbIYUCNATE Mo dopmMyne
_ 2 2 2
P, = ApJRo+R2, +R% +|R|, (0.77)

Rzy, R,, — peakuun onopbl Mo ocu z, onpeaensemble B pacdetax 1, 2, 3;
R — peakuus onopbl No OcuK Z, onpedenaeMas pacHeToM TpyOonpoBoAOR Ha OeWCTBUE TOMBLKO 3KCnnya-
TaLMOHHBIX Harpy3ok.
[.2.3.8 Peakuuio amopTuaaTopa cregyet onpedenaTs no [.2.3.7, npudem ero peakuusi npu aKcnnyaTaumoHHbIX Ha-
rpy3kax cregyeT NpUHUMAaTh PaBHOW HYMHO.
[0.2.3.9 OueHKy CeicMOMNpPOYHOCTH MO NOMYyYeHHLIM NPUBEOEeHHLIM HaNPAXKEHUAM (0), CneayeT NpoBOAUTL B COOT-
BeTcTBMK ¢ 15.1.

roe o

rne R

zx’

0.3 PacyeTt Ha YCTOMYMBOCTL NP CEMCMUYECKOM BO3OEACTBUM

0.3.1 UunuHapuyeckasa o6ono4yka nog AeCTBMEM U3rubarollen Harpysku

Gopmynbl NPUMEHUMbI ANA pacyeTa rmagkmx UMnmHopudeckux obonovek 6e3 npogonbHbix pebep XecTKocTM Nog
OEWCTBUEM Harpyaku, BoldblBaloLLein narnbatolein MomeHT M B 3aenaHHOM NonepeyHoM cedeHu 06onoYKu.

DopmMynbl NPUMEHUMbI NPY BIMONTHEHUW YCINOBWS

0,002 < SD_—C <0,015. (0.78)

m

PacueTHOe makcumansHoe HanpaxeHWe cxaTtua npum narnbe cnegyet BblMUCNATL NO CbOpMyJ'IB

Gy =g — (n.79)
° xDi(s-c) '

Pacuet NPOBOAAT TOMBKO NO KPUTUYECKOMY HanpsAXeHW BTOPOro poaa, KOTopoe cnegyet BblYUCIATL NO cpopMyne

S—-C
Gy =15ET T (0.80)

m

Jonyckaemoe HanpskeHWe cxxaTua npu narnbe
= * * o
[0c]s = KS70 €CIM §70, < Ry o
[o s = kREo,zl ecnm £'oy, < R};O,z (4.81)

roe £* = 0,25;

k cnenyeT NpyMHUMATh!

- 0,6 — Ans codeTaHWUi aKCNNyaTauuoHHEIX Harpy3ok ¢ M3;

- 0,7 — ons coyeTaHuit aKcnnyaTaurMoHHbIX Harpy3ok ¢ MP3.

YCTOMYMBOCTb LIUNMHAPUYECKO 0BONOYKKM Npy ceiiCMUYECKOM BO3AeWCTBUKM obecneyeHa, ecnu BbIMNONHAETCA Y-
noBue o, < |0,

0.3.2 UunuHapuyeckan obonoyka npu casure nop AeicTBUEM nonepeyHou cUnbl

®dopmynbl NPUMEHUMbI ANS pacyeTa Magkux LMNMHAPUYECcKUX 0Bonoyek, HarpyeHHbIX nonepedHbiM (Nepepesbl-
BaOLLMM) ycunuem Q, OEACTBYIOLLEM HA PACCTOAHMM L OT 3a4enaHHoro NonepeyHoro cedeHns 0BonoYky, Npy BeINOMHe-
HWW YCINOBWUIA:

0,002<2°<0,015 L<2D,. (0.82)
m
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Pac4eTHoe MakcuMansHoe KacaTenbHoe HanpsixeHue B 0Doro4dke creayeT BeIYUCATL No hopmyne

20
" D, (s—c)

KpMTW—IE‘CI{OE KacaTeneHoe HanpaXeHwe crnefyet BbIYUCNATE NO cbopmynam:

L,/D (s—c) mpn 25.[D (s—c)<L<10D,, (s—c);
m136ESDC }D(LS nput 10yDp(s —¢) < L < 21D, 4/Dpy /(s — ).

m

Jonyckaemoe kacaTenbHoe HanpseHue creayeT BelYUCIATL Mo dhopmynam:
- * * i e
[tls = k§*1y, €cnm £ty < 0,6R 5 o)
= k- T £ T
[ts=k 0,6RPO‘2, ecnmn &'ty 2 0,6.‘:."DO 5

roe &£ =0,7;
k cnegyeT NpuHUMATb!
- 0,6 — ang coyeTaHWit 3KCNNyaTaUUOHHbIX Harpysok ¢ M3;
- 0,7 — ang codeTaHuid aKkcnnyaTauMoHHbIX Harpysok ¢ MP3.

(A.83)

(0.84)

(A.85)

(0.86)

YCTOMYMBOCTE UMNUHAPUYECKON OBOMOYKM NpU CEeMCMUYECKOM BO3AeWCTBUMM obecrnedeHa, ecriv BbINOMHAETCA

ycroeue 1 < [1],.
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MpunoxeHue E
(pekomeHpyemoe)

PacyeTHO-3KCNEepUMeEHTanbHbIE METOAbI OLEHKM BUOGPONPOYHOCTU TUNOBLIX 3NEMEHTOB
KOHCTPYKLMIA

E.1 O6wmre nonoxeHns

E.1.1 HacTosiiee npunoXeHne coaepKuT pekoMeHayeMble METOALl pACHETHON U 3KCNEPUMEHTANLHON OLIEHKM na-
pameTpoB Bubpauuii u BnbponpoyHocTn obopyaoBaHva 1 TpyBonpoBoAOB aTOMHBIX 3MNEKTPOCTAHLMNA.

E.1.2 HacTosuwee npunoXeHne COOepXMT METoAbl pacHETHOW OLEHKM COBCTBEHHLIX YacToT KonebaHWin TUNOBbIX
3MNeMeHTOB 1 KCMepUMeHTarbHble MeTodbl onpedeneHnsa BUOPOHaNPAXeHHOCTM Y3N0oB Ha MOAENAX W HaTYPHbIX anemMeH-
Tax KOHCTPYKLMWIA.

E.1.3 [Ina oueHkM cOBCTBEHHLIX YacToT KonebaHWiA anemMeHTOB oBopyaoBaHWA B HAcTOALWEM NPUNOXEeHUW nped-
CTaBneH psig pacyeTHbIX CXeM, OTHOCALWMXCH K Hawbonee TUNWYHBIM y3nam, Takum, Kak TpybonpoBoabl (CTepKHeBbie
CUCTEMbI), MNACTUHKX U nornoriue 0b6onoYku.

E.1.4 [Ins oueHKn ypoBHsS BUOpauUWin 1 BUBPOHaNPSXKEHHOCTU B criy4ae OTCYTCTBUS pacyeTHbIX MeTOOWK U cBede-
HWIA O NapameTpax AeWCTBYLNX JUHAMWYECKUX HArpy30K NpennaraTcsl MeToabl AKCNEpPUMEHTANbHbIX UCCNENOBaHWUN,
KOTOpbIE MPOBOAATCA BO BCEX peXUMaX, NPeayCcMOTPEHHBIX NPOorpaMMoi NycKoHanaaouHbIX paboT, BKMYaa HavarnbHbIi
aTan aKcnnyatauuu ycTaHOBOK B CTALMOHAPHbLIX PEXMMAaX.

E.1.5 B Ka4yecTBe OCHOBHOrO YCroBUs BUOPONPOYHOCTH 3MNEMEHTOB KOHCTPYKLWA PEKOMEHOYETCA 4acToTHas oT-
CTpOWKa cOBCTBEHHLIX KonebaHWi OT YacToT AeTEPMUHUPOBAHHOMO BO3DYKOEHUA.

Ha ocHoBaHuK akcnepuMeHTanbHbIX AaHHbIX 0 BUOpOHANPsKeHHOM COCTOSHMIN 3NeMEeHTOB KOHCTPYKLUMIA Npeanara-
€TCs NPOBedEeHME pacyeTa ux JONroBEYHOCTY.

E.1.6 B kauecTBe 0eTepPMUHUPOBAHHLIX YAcTOT BO30YyXOeHUA NPUHUMAIOT:

- OCHOBHYI0 4acTOTy BpalleHus Bana Hacoca

2nn

mﬂﬁ, (E.1)

rae n — 4ncno oGopoToB Bana, MUH ;
- 4acToTy rMAPOAMHAMWYECKUX GUIT, ONpefenaeMyto KoNUYecTBOM nonartok Z paboyero koneca Hacoca
. 2nZn (E.2)
60 Ll .
- 4acToTy r’MAPOANHAMUYECKVX CIM, CBA3AHHYIO CO CPLIBOM BMXPEei Npy NonepeyHom obTeKkaHWn TennoHocUTeNnem
3MeMEeHTOB KOHGTPYKLIVIA

2nStv
0=—-, E.3
- (E3)
roe St — BeapasmepHoe uncno CTpyxansa (Hanpumep, ANA OAUHOYHOTO CTEepPXKHS ero cnenyeT NpuHUMaTk pasHeiM 0,2,

ans uicen PeitHonsaca 300 + 5 - 109);
1 — CKOPOCTb MOTOKA;
d — xapakTepHblii pa3mep 0OTeKaeMoro arnemMeHTa B Nonepe4yHoOM CEYEHUN.

E.1.7 Bo3byxaeHue, cBszaHHOE C NynbcauusiMu JaBNeHWIn U CKOPOCTEW NOTOKa TeNMOHOCUTENS, B YaCTHOCTH BO3-
HUKaKLMMK NpK 0BTEeKaHWK AaNeMeHTOB KOHCTPYKUWIA, B 0DLLEM criyyae paccMaTpuBalOT KaK NMPoLECcC HarpyXeHus C Ln-
POKOMOMOCHLIM CMEKTPOM, MMEILLMM CryYaiHbIA XapakTep.

B atom cnyyae BMGPOMPOYHOCTL OLIEHWBAETCS PACHETOM AOMTOBEYHOCTU 3MIEMEHTOB MO 3HAYEHWAM amMnnuTyn
NnepeMeHHbIX HAMPSKEHWUIA, MNONYyYEHHBIM 3KCMEPVMEHTANLHO HA MOOENAX UMK HATYPHLIX KOHCTPYKLUUWSIX UMW pacyeToM C
MCMONb30BaHWEM aHanMTUYEeCKUX MeTOAMK U METOA0B BbIMUCIUTENBHOM OMHAMUKK xuakocTu (CFD).

E.1.8 B HacTosLWEM NPUNOXEHNN HEe paccMaTpMBaKITCA BOMPOCHI, CBA3AHHbLIE C UCTMPAHWEM M M3HOCOM aMNeMeH-
TOB, BbI3bIBaEMbLIMU BUBpaLNSMU.

E.1.9 [na cnoxHbIX cnyyaeB pacyeTa COBCTBEHHbIX 4acToT KonebaHWil MpOCTPaHCTBEHHLIX M Pa3BETBNEHHbLIX
CTEPXKHEBLIX CMCTEM MOTYT BbITh MCNONBL30BaHbI NPUBNMKEHHBIE METOOWKA 1 pabo4vre NporpamMMel, OCHOBAHHbIE HA 3HEp-
reTM4eckoM U Apyrux metogax.

E.1.10 MNpw coctaBneHun cxem (Modernen) Ans pacyera cobBCTBEHHbIX YacTOT KoneBaHuii KOHCTPYKTUBHLIE Y3ribl
peakTopoB, NaporeHepaTopoB M TpybonpoBoAOR cnedyeT NpeacTaBnAaTh B BMAE MPOCThIX 3NEMEHTOB, TakuX, Kak CTepk-
HEBblE CUCTEMBbI, MNACTUHKX 1 Nororne obonoYKn.

E.1.11 Cucrembl TpyBonpoBogos, TpyBKK, CNNOLIHBIE LMMWHAPEI, HECYLME BankM Npovu3BONbLHOMO CEYEHMS B pac-
yeTax creayeT paccMaTpuBaTh Kak banku Unm cTep:KHEBLIE CUCTEMBI € 3a[aHHbIMW FPAHUYHBIMU YCIOBUAMW. TennoBbie
3KpaHbl — Kak nonorue obonoykn. MNnacTyHbl, ONopHbIe NIMTLI — Kak NNacTUHKK.

E.1.12 3anopHo-perynupytoLLyto apmMaTypy, YCTaHOBMNEHHYIO Ha TpyOonpoBogax v ApYruxX KOHCTPYKTUBHBLIX SreMeH-
Tax, paccMaTpuBaloT B pacyeTax Kak cOCPefoTO4YEHHLIE MACChI.
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E.1.13 PacyeT cobCTBEHHLIX KonebaHuii 3NeMeHTOB NPOBOAAT C YYETOM NPUCOEUHEHHOW MacChl TENNOHOCUTENS,
HO 6e3 y4eTa ero ABWXKEHWUS NPU YCMNOBUM, YTO CKOPOCTL NOTOKa

<03, (E4)
1 {nEJ . .
rne Vg, :T 7 — KPpUTUYeCKada CKOPOCTb MOTOKa TenroOHOCUTENA, NMPWU KOTOPOWM HACTynaeT nortepsa YCTOUM4YMBOCTU

NPSMOSIMHERHOTO LIApPHUPHO OMNEPTOro anemeHTa TpybonpoBoga ¢ AnNWHOM nponeTa /;
m — TMOTOHHas Macca TeNNOHOCUTENS;
EJ — wn3rmbHas KeCTKOCTb CTEePXKHS.

Hanpumep, npu HapyxHom 06TeKaHWN OAMHOYHOTO 3NeMeHTa NPUCOEOMHEHHYIO Maccy cneayeT NPUHUMAaTL PaBHON
Macce BbITECHEHHOW KUOKOCTK.
E.1.14 Pac4yeT cobCcTBEHHbBIX 4acTOT N3rnbHbix KonebaHuii cnegyet npoBoguTe 6e3 yyeta gemndnpoBaHua CUCTEM.

E.2 PacuyeT cobcTBEHHLIX YacTOT KonebaHUW CTEPXHEBLIX CUCTEM

E.2.1 lNpeacraBneHHble pacHeTHbIe CXeMbl OTHOCATCS TOMBKO K NMOCKMM CTEPXHEBBLIM CUCTEMaM.
E.2.2 CobcTBREHHYKO YACTOTY, COOTBETCTBYIOLWYIO K- dpopMe U3rnbHbIX KonebaHui CTEPKHEBLIX CUCTEM C Y4ETOM
Macchl TEMMOHOCUTENS, CNeayeT BelYMCNATe No hopmyne

2
4 =% — (E.5)
/ m; +my
roe Q, = 2w - fy;
f, — uuncro koneGaHuin B 04HY cexkyHay;
(o), — k-1 KOpeHb 4YaCTOTHOIO YpaBHEHUS;
EJ — n3rubHas }ecTKOCTh;
Mg, My — MOTOHHAA Macca CTEPKHSA U YHUTLIBAEMOTO TENMOHOCUTENA COOTBETCTBEHHO.

E.2.3 [Ina coctaBneHma 4acTOTHOrO ypaBHEHWUs cnefdyeT MUcnonb3oBaTh obllee BolpaxeHue coBcTBeHHbIX hopm
N3rnbHeIx KonebaHui
X(x) = CyS(ox) + CoT{awx) + CaU(ax) + CyV(ox), (E.6)

roe X(x) — uucno dyHKUKUS KOOpAUHATLI X, NpUHUMaloLLer 3HadeHune ot 0 go |/,
C,. C,, C5, C4 — MpOU3BOIbHbIE NOCTOSHHEIE, ONPefensenMble rpaHNYHbLIMU YCIIOBUAMMY;
S(ox), Tlex), Ulax), V(ox) — TabynuposaHHble dyHKUunK Kpbinosa, onpeaenseMble BblPaKeHUaMN:

S(ox) = %(chax+cos ox);
T (ax) = %(sh X + sinoux);

1 (E.7)
U (ox) = E(Ch 0LX — COS 0X );

V(ox) = %(shaxfsin(xx).

B ka4ecTBe rpaHWYHbIX YCIOBUIA B OMOPHbLIX CEYEHUAX CTEPKHA NMPUHUMAIOT 3HAYEHUA:

- nporuba X(0,/);

- yrna nosopota X'(0,/);

- momeHTa EJX"(0,/);

- Nepepe3blBatowen cunel EJX™(0./),
roe X'(0,/), X"(0,/), X"(0,/) — nepBasn, BTOpas U TpeTbA NPOU3BOAHbIE YpaBHeHUs (E.6).

3 nonyyeHHOW cucTEMbl YeThIpex ypaBHeHu ¢ ydetom (E.7) coctaBnseTca onpegennTene W3 KoaduumMeHToB
Mpuv NOCToAHHLIX C,;, Cy, C5 1 C, M NPUPABHUBAETCSH HYMHO.

PackpbiTve onpegenutens AaeT YacTOTHOE YPaBHEHME, KOPHAMMW KOTOPOro ABMAETCA MHOMECTBO 3HAYEHUA (o).
[Ins oUEHOYHBIX Pac4YeTOB OrpaHUYMBaKTCA HAXOXOEHUEM NEPBLIX OBYX-TPEX KOpPHEW (o), COOTBETCTBYHLLMX OCHOBHbIM
dopmam konebaHuii. Yucno noanexalumx y4eTy KOpHer YacToTHOTO ypaBHEHUS CNEQyeT onpenensTb WAPUHOW cnekTpa
Harpy3oK, cnocoBbHbIX BbI3BaTb CKOMNMbKO-HNOYOb 3aMeTHble BUOpaLmMu.

E.2.4 [Ina TUNOBbLIX PacYeTHbIX CXEM CTEPXKHEBLIX CUCTEM M 6anok c paznuMyHbIMK YCIOBUAMK 3aKpEnieHus B Ta-
6nuuax E.1—E.3 nprveeaeHbl 3Ha4eHNSA KOPHERN YaCTOTHbIX YpaBHEHWIA, COOTBETCTBYHLLMX OCHOBHbLIM doopmMam konebaHui.

B tabnuue E.1 gaHbl 3HaYeHUsi KOPHER YacTOTHLIX YpaBHEHWIA OOHOMNPONEeTHbIX Banok npu pasnuyHbIX BapuaHTax
3akpenneHus. Tabnuubl E.2 1 E.3 cogepxat 3Ha4yeHUs KOPHEN YacTOTHOrO ypaBHeHUs [-06pa3HbiX y4acTKOB CTERXHEN B
3aBMCKMMOCTM OT yrna ruba y Ans onpedeneHns OCHOBHOW COBCTBEHHOW 4acToThl konebaHuii B MOCKOCTH, NepneHamKy-
NAPHOW K NnockocTy rvba.
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E.2.5 B pacyeTax CTepXHeBbIX CUCTEM CO CTYNEHYaTbIM U3MEHEHWEM CeYeHUI NPX HAaNWYMKU MPOMEKYTOYHbBIX ONop
W AONOMNHUTEMNBHBLIX MACC MPW COCTABMEHMW YacTOTHBIX YPaBHEHWA CNEAYET YYUTLIBATE YCNOBUS COMPSHKEHUSA CMENKHBLIX
Y4YaCTKOB.

AHanuMTUYecKkne yCnoBKUA CONPSKEHUSA 3aNMCLIBAOT B BUAE:

- paBeHcTBa nepemewleHnid X_ = X;

- yrnos nosopota X'_ = X',;

- MOMeHTOB (EJX") = (EJX"),;

- NepepesblBaloLLMX CUM C YYETOM peakLMii Onop U COCPenoTOYEeHHBLIX MacCoBLIX Harpyaok (EJX")_ = (EJX"), £ R.

Tabnuua E.1— 3HaveHus ol ONA CTEPXKHEN C pa3NNYHBIMW YCITOBUSIMI KPENMNEHWSA

Homep dropmbl konebaHuii
Cxema cTepHs
1 3 3 4
Onept—onepT 3,142 6,283 9,425 12,566
3allemneH—3aatlemreH 4,730 7,853 10,996 14137
4 [
1 17
3alwemMneH—onepT 3,927 7,069 10,210 13,352
3awemneH—cBoboaeH 1,875 4,694 7,855 10,996
CeobogeH—cBoboaeH 0 4,730 7.853 10,996
CeobogeH—onepT 0 3,927 7,069 10,210
JleBblli HE MOXET NOBOpPa4MBaTLCA, B 1,571 4,712 7,854 10,996
ocTanbHoM cBoOoOeH, NpaBkbIi onepT
IleBbIi 1 NpaBkli HE MOTYT 3,142 6,283 9,425 12,566
NMOBOPaYMBaTLCH, B OCTANBLHOM
CBOOOAHLI
IeBbii 3aL1eMneH, NpaBbiii HE MOXET 2,365 5,498 8,639 11,781
NnoBopaYuBaTbCs, B OCTansHOM
cBoboaeH
INeBbIin cBOGOAEH, NpaBbI HE MOXET 2,365 5,498 8,639 11,781
NoBOPa4YMBaTbCs, B OCTaNbHOM
cBoboaeH
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Tabnuya E.2 — 3Hayenns ol [-0BpasHbix cTEpKHEN C 3alleMNeHHbIMU KOHLaMu

1= 11y + 1)

Cxema cTep:Hs W
pa 0 | 0,10 | 0,15 | 0,20 | 0,25 | 0,30 | 0,35 | 0,40 | 0,45 | 0,50
7 0 4,730 | 5,030 5,317 5,727 | 5,786 5,193 | 4,570 | 4,118 3,843 3,750
7

30 4,730 | 4,987 | 5244 | 5680 | 5486 | 5,004 | 4473 | 4,091 | 3,869 | 3,781
hd 60 4,730 | 4,896 | 5,060 | 5,165 | 5,074 | 4,737 | 4,375 | 4,100 | 3,933 | 3,877
90 4,730 | 4,810 | 4,903 | 4,939 | 4,847 | 4,635 | 4,399 | 4,209 | 4,091 | 4,046
120 4,730 | 4,756 | 4,801 | 4,809 | 4,758 | 4,648 | 4518 | 4,422 | 4,339 | 4,306

150 4,730 | 4,733 | 4,747 | 4,748 | 4,732 | 4,702 | 4,662 | 4,626 | 4,600 | 4,591
180 4,730 | 4,730 | 4,730 | 4,730 | 4,730 | 4,730 | 4,730 | 4,730 | 4,730 | 4,730

Tabnuuya E.3 — 3HaveHns of M-06pasHbIX CTepHe C OAHOCTOPOHHUM 3alliemneHnem [ = ([, + 1)

11,
Cxema cTepkHs vy, rpag
0 2/8 4/6 5/5 6/4 8/2 0
4 0 1,875 2,053 2,623 T 2,623 2,053 1,875
/3 1,875 1,946 2,226 2,362 2,316 2,005 1,875
hd /2 1,875 1,890 2,038 2,102 2,104 1,959 1,875
2n/3 1,875 1,868 1,929 1,962 1,967 1,915 1,875
T 1,875 1,875 1,875 1,875 1,875 1,875 1,875

B Tabnuue E.4 npuBeaeHsbl rpadhmki NepebiX KOPHEN YacTOTHLIX YpaBHEHWIA ANA TUMOBbLIX CTEPKHEN C MPOMEKYTOM-
HBIMKM OMOPaMK M COCPELOTOUEHHBIMU Maccamu.

Tabnuua E.4— 3nayenns ol CTEPXKHEBbBIX CNCTEM C MPOMEXKYTOYHBIMK CNMopaMK 1N COCpedOoTO4YEHHEIMW MaCcCaMn

Cxema cTepxHsa Mpadhmk
c 3,927
/ i
al F - CI=F =
[ .
3
2 L1 875
|
S
0 100 200 cl¥ET)
c T
2 [
o al 1117 J_ 1]
! 3
2
BT
0 50 100 IYED
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lpodomxeHue mabnuuyel E.4

Cxema cTepxHs pacuk
A 2 3,92
3 ——
= C a! | / - ) 4
! /
1 P
7
3
/
/
2
/20
1 3
0 200 400 clYI(2ET)
al o
7 TN
6,0 4
5,5
5,0 4
.4 N,
4.5 V.d N
4r0 4 Ty

3,5
0 010203040506070,8 I/!

I i h i I al
5,0
5 BT A 45 s
/ 7/ L
40 2
2/ 35 /
3,0 ]
2,5 |t
"0 01020304 05060708 09 Il
ﬁ M, 1,875
e
ol
!
N
N
o
0 20

40 M J(ml)

102

GostExpert.ru

https://GostExpert.ru/gost/gost-59115.9-2021



https://gostexpert.ru?utm_source=pdf&utm_medium=65231
https://gostexpert.ru/gost/gost-59115.9-2021?utm_source=pdf&utm_medium=65231&utm_term=page

rOCT P 59115.9—2021

OkoH4yaHue mabnuus! E.4

Cxema cTepxHs pacbmk

M, ol

/2
i {

0 20 40 M, J(mi)

h B I = il
=10 09 08 07
—— %

0,6
— T =

éc ol
3,0 0,5
/ 7 /: 0.4
25—z = 03
20 02
5 1875 L0,
"0 2 4 6 cl*IED

E.3 PacueTt cob6cTBEHHBIX YacTOT KonebaHuii M30TPONHLIX MPAMOYTofbHbLIX NNACTUH
E.3.1 Ana nnactuH, onepTbiX N0 KOHTYPY, cOBCTBEHHYO YacToTy konebaHun € cnegyeT BelMUCNATE NO dopMyne

1

2 2 =

my m D \2

Q=n2{—;+—§](—h] ! (E.8)
ay  a; J\P
rae my, mp,=1,2,3,... — 4ucna NonysonH COOTBETCTBYHLLMX (POPM COBCTBEHHLIX KonedaHuii;
ay, @, — pa3mepbl CTOPOH,;
En®

D — UMnNnHOpu4yecKasn XeCTKOCTb,

12(1 = p2)
h — TonwMHa NNacTuHbI;
p — NMNOTHOCTbL MaTepuana;
u — koaddprumeHT MyaccoH.

E.3.2 [ina nnacTuH, onepThix N0 ABYM NPOTUBOMONOXKHLIM CTOpoHam x4 = 0; a;, NpW pasnnyHbIX YCNOBUAX Ha CTO-
poHax x, = 0; a, cOBCTBEHHYIO YacTOTY CrneayeT BhIMUCNATL No hopmyne

1

2,2 =

na aD 2

Q=— (—J ; (E.9)
a ph

rae o.— GeapasMepHbIi NapameTp YacToThl, 3HAYEHWUSA KOTOPOTO NS PasNMYHbIX FPAHUYHbIX YCIOBWIA HA CTOPOHAX X, = 0;

a, npvBedeHsl B Tabnuue E.5.

Tabnuuya E.5— 3HadeHna o ANa pasnuyHbIX rpaHnYHbIX YCIOBUIA

Onept—3allemMnex a,/a, 0,5 0,6 0,7 0.8 0.9 1,0
o 6,85 5,92 5,51 5,41 5,50 5,74
Onepr—cBoboaeH ala, 0.5 0.8 1.2 2,0 3.0 5,0
o, 4,40 215 1,14 0,70 0,56 0,51
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OkoH4aHue mabnuusi E.5

3alleMneH—aallemrneH a,la, 04 0,5 0.6 0.7 0.8 09
o 9,44 7,69 7,05 7,00 7,29 7,83
3awemneH—cBoboaeH 32.'a1 0,8 1,0 13 1,6 1,9 2,2
ol 2,70 1,70 1,41 1,33 1,36 1,45

E.3.3 [Ina nnacTuH, 3alemMneHHbIX No KOHTYPY, COBCTBEHHYIO 4acToTy KonebaHuii cnegyeT BbIYUCATL Mo dhopmyne

1

oS pﬂh]z, (E.10)
roe o — GeapasmepHblii NapaMeTp YacToTkl, 3HAYEHWUSA KOTOPOro AN Pa3rnyHbIX OTHOLLEHWIA CTOPOH ay/a, Npwu pasnuy-
HbIX YMCrax noryBomnH COOTBETCTBYOWMX hopm konebaHnini my n m, npmeeaeHsl B Tabnuue E.6.

Tabnuua E.6 — 3HavyeHusa napameTpa o ANA 3aleMNeHHON NO KOHTYPY NPAMOYTroNbHON NNacTUHbI
ny
" #2% 1 2 3 4 5 6
1 35,999 73,405 131,902 210,526 309,038 428
1 1,5 27,012 65,5 126 206 303 422
2 24,58 64,1 124 204 302 421
1 73,405 108,237 165,023 242,66 340,59 458,27
2 1,5 41,715 79,81 138,64 218 316,11 436
2 31,833 71,08 130,35 210 308,12 427
1 131,902 165,023 220,06 296,35 393,36 509,9
3 1,5 66,533 103 161,234 241 339 457
2 44779 83,2 142,38 221 320,12 439
1 210,526 242 66 296,35 371,38 467,29 593,8
4 1,5 100,81 136,096 193,24 271,17 369,34 488
2 63,34 100,80 159,49 238,35 337,08 456
1 309,038 340,59 393,36 467,29 562,18 676
5 1.5 144,21 178 234,65 312 409 529
2 87,26 124,2 181,79 261 358 478
1 428 458,27 509,9 583,83 676 7925
6 1,5 195 230,04 2854 361,90 456 576,6
2 117 151,91 209,6 287,54 382 504,3

E.4 PacyeT cobcTBeHHbIX HacTOT KonebaHWi NONorux npaAMoyronbHbIX obono4yex

[ns ceobogHo onepThix NONorMx 06ono4ek ¢ NONOKUTENBHON KPUBU3HOW 1 MOCTOAHHBIMU PAAWMYCAMU KDUBU3HBI R,
n R, cobeTBeHHBIE YacToThl konebaHuii cnefyeT BeMUCIATE Mo hopmyne
=

Qum = O, -, [—

E.11
5 (E.11)

roe o, ,, — napametp, onpefensemMblii BolpaeHeM
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2 2
1 (mn) 1 (mt]
2 2 Rl TR A
o2 - 52 (mn] +(nn] . Ril & R\ & V)
o)l e == |
= + —
) )
rae & — TonimHa 0BOMoYKY;

m, N — 41CNOo NOMNYBOMH B HANpPaeneHuax a,, a, Ons COOTBETCTBYLUX hopM KonebaHuii;
a,, a, — paccToAHUA Mexay kpaami 000noYKy BOOMb NUHWA C paguycamm KpUBU3HbI R 1 Ry,
Ans umnuHgpuyeckon obonoykn cneayet nonoxuTe Ry = «, R, = R; ansa cihepuyeckoit obonovkn Ry = Ry, = R.

E.5 OkcnepnmeHTanbHbIEe MeTOAbLI UCCNefoBaHUA BUGpauun

E.5.1 Uenb akcnepMMeHTanbHbIX UCCrieQOBaHUNA

E.5.1.1 DkcnepumeHTaneHble McCneaoBaHUsa napameTpoB Bubpauui (Bubpoaedopmauuvin U BUBpOHaNPsKEHWIA,
nepemeLLeHWiA, CKOPOCTEW, YCKOPEHWIA U YaCTOTHBIX CNEKTPOBR) 3NEMEHTOB KOHCTPYKLIMIA NPOBOAAT B TEX Cryyasx, korga
Ha cTagvu NpeaBapuTENbHBIX PACYETOB OTCYTCTBYHOT CBEAEHWUA O XapakTepUCTUKax OENCTBYHLLMX HArpy3oK U ux crek-
TPOB.

E.5.1.2 SkcnepyMeHTaneHble nccnegoBaHva BUOpaumMi NpoBoaaAT C LENbI;

- onpefeneHns ypoBHA BMOpaLumMil obopyaoBaHuaA, ANsA KOTOPOro UX NpeaenbHo A0MYyCTUMbIE 3Ha4YEHUS OTOBOPEHbI
TEXHWYECKOW JOKYMeHTauuewn;

- onpeneneHns AMHAMUYECKUX XapakTEPUCTUK ANEMEHTOB KOHCTPYKLWIA;

- onpeneneHus napaMeTpoB BUGpaunii KOHCTPYKLMIA ANS NOCNeayoLwen oLeHKN nx BUBpPONpoYHOCTY;

- HAKOMMEeHWA AaHHbIX, He0BXoAUMBIX ANs pa3paboTkun U COBEPLLUEHCTBOBAHWMA METOA0B pacyeTa 1 NPOeKTUPOBaHWSA
KOHCTPYKLMIA C y4eTOM BUOPaALIMOHHBIX Harpy3ok.

E.5.2 MeTogbl uccnegoBaHus

E.5.2.1 ina onpegeneHvua napaMeTpoB BUBpauuin 1 BUOPOHaNPSHKEHHOCTU KOHCTPYKUWA NPUMEHSAIOT METOOb! BU-
OpoMETPUPOBaHUA WU AMHAMUYECKOrO TEH30METPUPOBAHUS.

E.5.2.2 Buibop meToga nccrnefoBaHui cnegyet NpoBoANTL C YYETOM Lienei U YCNoBUIA NpoBegeHNs nccnegoBaHui.

E.5.3 O6bekTbl aKcnepuMeHTanbHbIX UCCcnegoBaHUA

E.5.3.1 QkcnepumMmeHTaneHoe onpedeneHne NUKOBLIX, CPedHWX UMK CpefHeKBaapaTu4eckux 3HavyeHui napaMeTpoB
BMOpaUMA MOXKHO NPOBOAWTL HA HATYPHBIX KOHCTPYKLMAX UMW HA MX MOAENsX, BbINOMHEHHBLIX B COOTBETCTBUM C TpeboBa-
HUAMMW yCnoBuiA Nogobus no ruApoAUHaMUKE U UHAMWYECKUM CBOMCTBAM KOHCTPYKLMIA.

E.5.3.2 BkcnepuMeHTansHble UCCregoBaHUA Ha MOAENSX U HATYPHbIX KOHCTPYKUMAX Npu peweHnn 3agad E.5.1.1u
E.5.1.2 moryT npoBoOUTBLCA Ha BCeX CTaanaX NPOEKTUMPOBaHMA U 0TPabOTKN KOHCTPYKLUMWA.

E.5.4 YcnoBua npoBegeHUsA aKCnepuMeHTa

E.5.4.1 B ka4yecTBe ucxogHoW MHOpMaLUK NpK NOCTAHOBKE 3KCNEpPUMEHTa JOMKHbI BblTb UCNONBb30BaHbl JaHHbIE
no pexumam paboTbl KOHCTPYKLUWIA, XapakTepucTukaMm obopynoBaHus 1 napaMeTpam TENMOHOCUTENS.

E.5.4.2 Ha ocHoBaHuu ncxogHow umHdopmauum no obbekTy ucneitaHnii (cm. E.5.4.1) cnegyet npoBoauTte npea-
BapuUTENbHbIA aHanua BUOPOHAMNPAXKEHHOCTM KOHCTPYKLUMKU C LENb ONpefeneHns 30H MOBLILEHHOW HaNPSXXEHHOCTU U
CEYEHWIA C MaKCMmarnsHbIMW BUBPONepeMeLLleHNAMN.

E.5.4.3 B kayecTBe KOHTPOMBHbLIX TOYEK M3MepeHuiA B cooTBeTCcTBUM ¢ E.5.4.2 cneayeT BelGupaTh:

- 30Hbl COEMHEHWIA Pa3NNYHbLIX KOHCTPYKTUBHLIX 3NIEMEHTOB;

- 30HbI rMboB TpybONPOBOAOB;

- MecTa KpenneHusi (3a4enokK) aneMeHTOB KOHCTPYKLMIA;

- CEYEHUsI C BO3MOKHBLIMI MakcumarnsHeiMy nporubamu npu konebaHuax no HU3LWKUmM copmam.

E.5.5 BubpomeTpupoBaHue

E.5.5.1 B ka4ecTBe nepBu4YHLIX Npeobpa3oBaTenei MexaHu4eckux konebaHuini MoryT 6biTb MCNOMNb3oBaHLl Npubo-
pbl, B OCHOBY KOTOPbIX 3arnoXeHbl TakMe NpUHLKUNLI NpeobpazoBaHus, Kak OMUYECKUIA, EMKOCTHbLIA, MHOYKTUBHLIA, MHOYK-
UWOHHBIA, ONTUYECKUA, NbE303NEKTPUYECKAA 1 T. 1.

E.5.5.2 [Ins npakTU4ecKoro UCnonb30BaHUs NpUMEHSIIOT npeobpa3sosaTten v BTOPUYHYIO M3MEPUTENBHYHO annapa-
TYPY, UMEIOLLME HUKHIOK FPaHUYHYI0 YacTOTy Ha4yMHasa ¢ JOMNE UNK eauHnL repu,.

E.5.5.3 [Inda 4acTOTHOrO aHanusa NMpMMeHsT CNeKkTpoaHanm3aTopbl C 3anncbio YpoBHEW BMBPaUMOHHBIX Npouec-
COB Ha COOTBETCTBYHOLLMX CaMonucLax.

E.5.5.4 TepmuHonornsa v onpegeneHnss OCHOBHBIX NOHATUA B 0Bbnactyu BuBponaMmepuTensHbIX NpMOOPOBR AOMXKHbI
cooTeetcTBOoBaTL [OCT 16819.

E.5.5.5 Buibop BubponamepuTenbHbIX NpbOPOB ANA NpoBeaeHns 3KCNepuMeHTanbHbIX WCCNeaoBaHWin JOIKeH
YLOOBNETBOpPATE TpeboBaHWMAM OOKYMEHTOB MO CTaHOapTU3aUunn.
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E.5.5.6 MeToabl M cpeacTea NOBEpKM BUOPOM3MEPUTENBHBLIX YCTPOWCTE C Nbe303MEeKTPUYECKMMN U3MEepPUTENbHbLIMK
Bubponpeobpazosatensamu, paboTawowmm B gvanasoHe YactoT 1—12 000 My, gomkHbl yooBNeTBOpATL TpeboBaHuam
MOCT P 8.669.

E.5.5.7 MNpoeepka BubpouamMepuTerbHbIX NpUOoPOB OMKHA NPOBOAUTLCS HE peXe YeM OAMH pa3 B rof.

E.5.6 O6paboTka pezynbraTtoB

E.5.6.1 MNpw pacwundpoBke ocumnnorpapyecknx 3anmcei 1 CnekTporpamMmm onpeaensaioT AeMCTBUTENbHbIE 3HaYe-
HWA NapameTpoB BUBpaLUKiA M OCHOBHbIE YaCTOThl A3HEPTETUYECKOTO CNEKTPa BUOpaLMIA, NO3BONSAKLIME YCTAHOBWUTL Xapak-
Tep konebatensHoro npouecca.

E.5.6.2 O6paboTky 3anunceit BUBpaLMOHHbBIX NPOLECCOB, UMEKLLUX CryYalHbIi XapakTep, NPOBOAAT C NpUBNeYeHu -
EM METOAOB CNEKTPANbHOMO W KOPPENALMOHHOIO aHanMaa.
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Bubnuorpadcun

[1] ®epepankbHbie Hopmbl M NpaBuna B [lpaBuna ycTporcTBa 1 BeaonacHon akcnnyatauuu obopynosanus u Tpybonpo-
obnacTv UCMonb30BaHWA aTOMHOW  BOAOB aTOMHbIX 3HEPreTU4eCKUX YCTaHOBOK
aHeprumn HIM-089-15

[2] PenepanbHbie HOpMbI M NpaBMna B HopmMbl NPOEKTUPOBAHNA CEMCMOCTOMKMX aTOMHbIX CTaHLMIA
obracTu UCnNonb3oBaHWUsA aToOMHOW
aHepruun HIM-031-01

[3] CeogHbli NepedeHb JOKYMEHTOB N0 CTaH4apTu3auuMu B obnact UCnorb30BaHUA aTOMHOW 3Hepruu
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YOK 621.039:531:006.354 OKC 27.120.99

KntoueBkle cnosa: MPO4YHOCTD, oGopy,qoaaHme 1 pr6OI'IpOBO):lbl, dTOMHblIe 3HepreTnd4eckne yCctaHOBKK, noBe-
POYHBIA pacyeT Ha NPOYHOCTb, OOonNyCKaemMble HanpAxXeHnsA
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