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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
perynvpoBaHuio u metponorun ot 27 gekabps 2022 r. Ne 1649-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)

© OdpopmneHue. ®IBY «MHcTUTYT cTaHgapTuaayuuy», 2023

HacToawwmin ctaHgapT He MOXeT ObITb MOMHOCTLIO MMM YACTUYHO BOCMNpPOU3BEOEH, TUPaXXMNPOBaAH U pac-
NMPpOCTpaHeH B Ka4vecTBe OC*)MLI,MBJ'II:HOFO n3naHua bes pa3pelieHunsa <De,qepaanoro dreHTCcTBa no TeXxHNn4ecko-
MYy perynmpoBaHvMi 1 METPOJIOTUA
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HAUMWOHANBbHBIA CTAHOAPT POCCUUCKON OEOEPALUMN

TPAHCMNOPTHbIE YITAKOBOYHbIE KOMMNEKTbI
PacyeT Ha NpoYHOCTbL NPKU CTaTUYECKUX Harpyskax Ha cTaguu NpoeKTMpoBaHus

Transport packaging. Strength analysis under static loads at design stage

Oarta BeepgeHna — 2023—02—01

1 O6bnacTb NnpUMeHeHUs

1.1 HacTtoawun ctaHgapT pacnpocTpaHAeTCs Ha TPaHCMNOPTHLIE YNakoBOYHbIe koMnnekTel (TYK) Tunos
B(U) n B(M) no [1], naroToensieMble U3 CTanu, U ycTaHaBneaeT TpeboBaHUA K X pacHeTy Ha NPOYHOCTL MpK
CTaTUYECKUX Harpyskax Ha cTagun NPOeKTUPOBaHUS.

1.2 HacToswmin cTaH4apT He pacnpocTpaHseTca Ha aneMeHThl, edopmaLus U paspyLleHne KoTopblX
He HapyLUalT repMeTUYHOCTL, HE U3MEHSAKT NapaMeTpbl A0epHON U pagualMoHHon be3onacHocTu TYK.

1.3 HacTosilymm cTaHgapToM He pernameHTUpYHTCA MeToAbl, NMPUMEHseMble ANS onpefeneHus pac-
YETHLIX HAarpy3oK, BHYTPEHHUX YCUINWNA, NepeMeLleHUil, HanpsbkeHun 1 gedopmMaunii pacCYMThIBAEMbIX
KOMTMOHEHTOB.

2 HopmaTtuBHbIE CChINKK

B HacTofAleM cTaHgapTe MCNoNb30BaHbl HOPMaTUBHbBIE CChINKW Ha CNeaylLlMe cTaHaapTbl:

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

FOCT P 59115.2—2021 OBocHoBaHWe Npo4YyHOCTM 000pYaOBaHUS! U TpyOONPOBOAOB ATOMHbLIX 3HEpre-
TUYeckux yctaHoBok. Moayne ynpyroctun, TemnepatypHblid KO3 d@UUNEHT NMMHENHOIO pacluupeHus, Koaddu-
uuneHT MyaccoHa, Mmoaynb casura

rMOCT P 59115.3—2021 ObocHoBaHWe NpoYHOCTM 0b0pyaoBaHMs U TpyDONPOBOLOB aTOMHbLIX 3Hepre-
TUYECKMX YCTaHOBOK. KOHCTPYKUWOHHbIE MaTepuansl. KpaTKoBpeMeHHble MexaHW4ecknue CBONCTBa KOHCTPYK-
LWOHHBIX MaTepuanos

FOCT P 59115.6—2021 ObocHoBaHWe Npo4HOCTU 060pyaoBaHUsA U TpyBONPOBOAOR aTOMHBIX SHEPTreTH-
YEeCKWUX YyCTaHOBOK. PacuyeTHble XxapakTepucTUKU TPELUMHOCTONKOCTH

rOCT P 59115.8 O6ocHoBaHMe NpoYHOCTM 0DopyAoBaHus M TpyDONpPOBOAOB aTOMHbLIX SHEPreTUYeCcKuxX
yCTaHOBOK. PacyeT no BbIOOPY OCHOBHLIX pa3mepoB

MOCT P 59115.14 ObocHoBaHue nNpoYHoCTKM 0bopynoBaHusa u TpyDOMPOBOAOB aTOMHbIX 3HepretTude-
CKWX YCTAHOBOK. PacyeT Ha ConpoTUERMNEHUE XPYMNKOMY paspyLUeHWo Kopnyca BOAO-BOOAAHOID 3HEPreTUYecKo-
ro peakTtopa

MpumedvyaHune — lNpy NONB30BaAHWK HACTOALLMM CTaH4APTOM LenecoobpasHo NpoBepuTb AEWNCTBUE CChbISIoY-
HbIX CTaHOapToB B MHDOPMaLMOHHOW cucTeme OBLLEro Nofb30BaHUA — Ha ohMuManbHOM canTe PedepanbHOro areHT-
CTBa No TeXHWUYEeCKOMY pPerynupoBaHUo M MeTponorun B ceTn MHTepHET Wnu no exerogHomy MHCbOpM&LI,VIOHHOMy yKasza-
Tenw «HauuoHanbHble CTaHdapTbl», KDTOprl?I OﬂyﬁﬂMI{OBaH no COCTOAHWUIO Ha 1 AHBapA TeKyllero roga, M no BbiNyCKam
exemMmeca4yHoro VIHCprMaLlMOHHOFO yKa3artens «HaunoHanbHble CTaHOapTbl» 3a TeKyU.LMﬁ rog. Ecnv 3ameHeH CCbINoYHbIA
cCTaHgapT, Ha KOTOpblIﬁ OaHa HeJaTupoBaHHaA CChbifiKa, TO peKoOMeHOyeTcA MCNonb30BaThb ﬂBﬁCTByIOLuyIO BEpPCU0 3TOro
CTaHaapTa C Y4eTOM BCEX BHECEHHbIX B JaHHYIO BEPCUID n3MeHeHWA. Ecnv 3aMeHeH CCbINoYHbIA CTaHOapT, Ha KOTpriﬁ
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[JaHa 0aTWpoBaHHas coblfka, TO PEKOMEHAYETCA UCMONb30BaTh BEPCUID 3TOTO CTaHAapTa C YKa3aHHbIM Bbille rofoM yT-
BepaeHWUs (NpuHATKS). Ecnv nocne yTBepXOeHWs HAcTOSALIEro CTaHAapTa B CChIOYHLIN CTAHAAPT, Ha KOTOpbIA AaHa
0aTUpOBaHHAs CChINKA, BHECEHO M3MEHEHWE, 3aTparMBaloLLee NONoOXEHUe, HA KOTOPOE AaHa CChINKa, TO 3TO NONOKEHUE
pekoMeHIOyeTcsa NpUMeHATL 6e3 yyeTa OaHHOTO U3MeHeHus. Ecnu cobiNoYHbIA cTaHaapT oTMEHEH 6e3 3aMeHbl, To Nomno-
XKEHMWe, B KOTOPOM [aHa CChIfKa Ha Hero, PEKOMEHAYETCA NPUMEHATL B YACTU, HE 3aTParnBaloLLe STy CCbInKY.

3 TepmuHbI, onpegeneHnus, COKpalleHUA N 0603Ha4YeHUs

3.1 TepMUHBLI U onpegeneHun

B HacTosdlem cTaHaapTe npumMeHeHbl TepMuHbl no FTOCT P 59115.1, a Takke cnefywoline TepMUHBI C
COOTBETCTBYIOLMMKU onpeaeneHnsmu:

3.1.1 komnoHeHT: Yacte TYK, aHanuanpyemas npu BLINOMHEHUN pacyeTa Ha NPoYHOCTb.

3.1.2 cpegHAA TeMnepaTtypa no cevyeHuto {T): TemnepaTypa CTEHKM KOMMNOHEHTA, paBHas Makcumarb-
HOMY cpegHeapudMETUHECKOMY 3Ha4YEeHW TemnepaTyp Ha ero Hapy»HOW W BHYTPEHHEN MOBEPXHOCTHX B
O4HOM CEYEeHWU B paccMaTpuBaeMoM PEeXUME HarpyxeHus.

3.1.3 ynpyronnactu4eckuin pac4yeTt: Pacuet no onpefeneHuio HanpsxeHHo-0edopMUPOBAHHOIO CO-
CTOSIHUSI KOMIMOHEHTA B NPeAnonoXeHnn ynpyronnacTu4eckoro nosegeHns matepuana.

3.2 CokpaleHus

B HacToAwWweM cTaHOapTe NpUMeHeHbl creaylolme CoKpalleHus:
AYTl — aBapuiHasa cuTyaums;

W[ — ncnbiTaHua JaBreHuem;

NN — nuHnA npuesefeHus;

MK3 — mMeToq KOHEYHbIX 3NeMeHTOB;

HOC — HanpsikeHHO-AedOopPMUPOBaHHOE COCTOSAHMUE;

OYT1 — 0Bbbl4HbIE YCIOBUA NEPEBO3KN;

CIN — ce4deHune npyveBegeHus.

3.3 ObosHaueHun

B HacTosileM cTaHgapTe NpuMeHeHbl cregytoL e o6o3HaveHus:

a — HakoMnmneHHoe ycTanocTHoe NnospexaeHue,;

AT — oTHocuTenbHoe yanuHeHne obpasua nocne paspbisa Temnepatypbl T, %;
¢ — cyMMapHas npubaBka K TOMLWUHE CTEHKN, MM;

ET— MOAYNb yrpyroctu npu temneparype T, MlMa;

D_ — cpeduui ouaMeTp UMNMHAPUYECKON YacTh KOMMNOHEHTA, MM;

m
H__ — BbiCcOTa BbINYKMOR YacTW AHULLA [0 CPEAVHHOM NOBEPXHOCTH, MM,

m

J,— KpuTHyeckoe aHaqeHne J-nHterpana, H/mm;

K| — K03(hhMUNEHT MHTEHCUBHOCTU HanpsbkeHni, Mla - m

Ko — KpUTHYECKNIA KOS DNUNEHT MHTEHCUBHOCTU HanpsixeHui, MlMa - m /<,

K, — cTatudeckas TpelMHOCTOMKOCTE, COOTBETCTBYOWAs BenuimHe J,, Mla - m'/2;

Kof— 9 eKTUBHBIA KO3 MOULMEHT KOHLEHTPaLWUK YCIOBHBIX YNPYIUX HanpsxXeHW;

K; — TeopeTnyeckuil K0aPULUEHT KOHLEHTPALIMU HANPSKEHWUH,

L — pac4yeTHasa gnvHa obonoYkn, Mm;

L, — KkpuTnyeckas AnuHa o6ono4Ykn, Mm;

ngo— KoathdmymeHT 3anaca NpoYHOCTU N0 Npefeny TeKy4YyecTw;

N, — KO3 PUUMEHT 3anaca npoYHOCTN Mo BPEMEHHOMY COMPOTUBNEHUIO;

Ny — Ko3hULMEHT 3anaca NPOYHOCTH MO YUCY LMKMNOB MpW pacyeTax Ha LMKMMYECKYH NPOYHOCTS,

N — KO3hULMEHT 3anaca NPoYHOCTA MO YCNOBHOMY MECTHOMY NMPUBEAEHHOMY HaMpsKeHWo Npu pac-
yeTax Ha UMKIWYEeCKY NPOYHOCTb;

N — 4K1Cno UMKIMOB HarpyXeHus KOMMNOHEeHTa B aKcnnyatauuu,

[N] — ponyckaemoe 4MCcrno UMKNOB Harpy>KeHWsa KOMMOHEHTa B aKcnnyaTauuu;

P, — HapyxHoe AaBneHue, MMa;

Py — KpUTUYECKOE JaBreHue, MMa;

[p,] — nonyckaemoe HapyxHoe faBneHue, MMa;

1/2.

1/2

Rgo 2 — MWHMMankHOE 3Ha4eHne yCnoBHOTO npejena Teky4ecTun npu tTeMmneparype T, MMa,;
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R; — MWHMManbHOE 3Ha4yeHne BPEMEHHOro ConpoTUBIeHNs npu Temnepatype T, Mla;
T .
Rpe — npenen nponopunoHansHocTy npu temneparype T, MlMa;

RL — npeaen BbIHOCIMBOCTH NPY CUMMETPUYHOM LMKIE OCEBOro pacTaKeHus-cxxaTua npyu TeMmnepa-
Type T, MlMa;
S — HOMWHaNbHaA TOMLWHA CTEHKN KOMMOHEHTA, MM;
t — Bpewms4, u;
T — Temnepatypa, K (°C);
(Ty — cpenHss TemnepaTypa no ceveHuo, K (°C);
ZT — oTHoCUTENbHOE CY)KeHWe NonepeyYHoro ceveHus obpasla nocne paspbiBa npu Temnepatype T, %;
ot — KO3 PULNEHT NUHEMHOTO TEMNEPAaTYPHOro paclluMpeHus, K1
£ — gedopmMauus;
o — HanpsikeHue, MlMa;
G, — amnnuTyaa HanpsikeHuin 6e3 yyeta koHueHTpauuy, MMa;
G}, — 00Lme n3rnbHele Hanpsxeuns, Mla;
Gp; — MecCTHble n3rnbHele HanpshkeHus, MMMa;
Gp,, — Hampskenue narnba B wnuneke (6onte), MMa;
G, — 0bwme membpaHHbie HanpskeHus, Mla;
O, — MeCTHble MembpaHHble Hanpsikenus, Mla;
Gy — CPEOHEe HaMpsXeHWe PacTAKeHUs No cedeHuo BonTa unu WNUMLKK, Bbi3bIBAEMOE MexaHunye-
cKumMun Harpyakamu, Mla;
o, — HanpsxeHue cxatus, Mla;
O, — KpUTUYeckoe HanpsikeHue cxatus, Mra;
o — obwue TemneparypHble Hanpskexus, Mla;
G, — MecCTHble TemrnepaTtypHble HanpsxeHus, MMMa;
G)y — rpynna npuBeAEHHbIX HaNPsHKeHWn B kKoMnoHeHTax, Mla;
G), — rpynna NpMBEAEHHbIX HaNPHKeHNn B komnoHeHTax, MMMa;
O)3,, — TPYNNa npuBedeHHbIX Hanpsxxeuunid B 6onTax u wnunskax, MMa;
G)4,, — TPYNNA NpMBEAEHHbIX HanpsxeHnuin B bonTax u wnunskax, MrMa;
)
)
)

a

, G)ij, (0) e (cs)jk — NpuBeeHHble HanpsxeHusa Be3 yyeTta KoHUeHTpauuu, MMa;
max MakKCuMManbHOE NpuBegeHHOE HanpaXxXeHue, N[I'Ia;

(e} o pa3mMmax npmBegeHHbIX Hal'lpﬂ)KEHMF'I B KOMMOHEHTAax, Ml'la;

o

Q

) — nNpuBefeHHble HanpskeHus 6e3 ydeta KoHLeHTpauuu, MMa;
0,) — amnnuTyna npuBefeHHbIX HanpsxeHuin 6ea yderta KoHueHTpauuu, MMa;
O, ) — amnnuTyaa NnpueeAeHHbIX HanpshkeHUn ¢ y4eToM KoHueHTpauuu, MMa;

(0,4F) — aMNIUTYyAa YCMOBHBIX YNPYTMX NPUBEAEHHbIX HAMPSKEHNIA C Y4ETOM KOHLEHTPaLuMn Hanpsxe-
HuR, MIMa;

(0,4F),y — a@MnnuTyna MecTHOrO YCIOBHOMO YMpYroro NpWBEOEHHOro HanpsbkeHus B GonTe (LWnunbke),
paccyMTaHHas ¢ y4ETOM KOHLEeHTpauumn HanpsxeHun B peabbe, Mla;

(0F) — MecTHOe yCnoBHOE yrpyroe NpuBeAeHHOE HanpsiKeHue, paccuuTaHHoOe C y4eTOM KOHLeHTpauuu
HanpsekeHun, Mla;

(OF)max — MakcuMansHOe yCroBHOE ynpyroe NpuBefeHHoe HanpsxkeHue pacyeTHoro uukna, Mra;

(c;:)max — MakcumansHoe YCNoBHOEe ynpyroe npueeaeHHoe HanpskeHue, Mla;

(0,) — MecTHble NpUBEAEHHbIE HaNPSXKEeHUs, PAacCYMTaHHbIe C Y4EeTOM TEOPETUYECKOTo KoadduumeHTa
KOHUEeHTpauuu HanpsxxeHun, Mla;

(04) — MecTHble MpVBEAEHHbIE HAMPSKEHWA, PACCYMTAHHbBIE C YH4ETOM YNpyronnacTMyeckoro nosege-
HuUsa maTtepuana, Mla;

[c] — HomMuMHanbHOe gonyckaemoe HanpseHue, Mla;

[6],, — HOMUHarnbHOE AOMyCcKaeMoe HanpsikeHue Ana 6onTos u wnunek, MMa;

[0.] — ponyckaemoe HanpsxeHue cxxatua, Mla;

T — KacaTernbHble HanpsKeHna cpesa B KOMNoHeHTax, Mla;

T, — HanpskeHus cpesa pe3bbbl, MMMa;
Tg — HanpsXeHUa Kpy4YeHus, paBHOMepHbIe Nno cedeHuio, Mla;
Tgy — HampsikeHue KpyyeHus B lwnuneke (Gonte), MMMa;
¢, — KO3 DWUNEHT CHIKEHWS LIMKNUYECKOW NPOYHOCTY CBAPHOTO COEAUHEHWS.

(
(
(
(
(
(
(
(
(
(
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4 O6wme nonoxeHus

4.1 PacueT Ha npo4yHocTe TYK npu gelncTBMKM CTaTUYECKNX Harpy3oK NpoBoAsAT C Lenbio HedonyLweHus
OOCTUXEHUSA KaKUMU-NMBO ero KOMNOHEHTaMK CregyloLnx npefenbHbIX COCTOSHUIA:

- BO3HMKHOBEHWE NNacTU4ecKon gedopmanmmn no BCeMy Ce4EeHWo KOMIMOHEHTa;

- KpaTKoBpeMeHHOe paspylleHue;

- BO3HWKHOBEHMWE TPELLUH NPU LUKNUYECKOM HarpyxXeHuu;

- NOTEPSA YCTOMYMBOCTH.

4.2 PacyeT Ha NpOYHOCTL BKIMOYAET B cebs OLeHKN:

- CTATUYECKON NPOYHOCTU;

- UMKANYECKOW NPOYHOCTH

- YCTOWYUBOCTH;

- COMPOTUBMNEHUS PaspyLUEHUIO.

4.3 Pacuet Ha cTaTU4ecKyr NpPOYHOCTL NPOBOAST ANA ONpedeneHnsl HanpsKeHUNn Npu BCceX 3HAYEHUSIX
Harpy3ok W TeMnepaTtyp B pernaMeHTUPOBAaHHbIX MPOEKTOM pexumax akcnnyatauum TYK u conoctaBneHus
NOMy4eHHbIX 3HAYEHWI C AOMYCKaeMbIMUW, ONpPefeneHHbIMK N0 NpefenbHbIM COCTOAHUAM KpaTKOBPEMEHHOE
paspyLueHue 1 nnactudeckas gegopmaums no BCemy Ce4eHUo KOMMOHEeHTa.

4.4 PacyeT Ha LMKITMYECKYy MPOYHOCTb BbIMOMHSAETCA Ha OCHOBE aHanm3a ObLWMX U MEeCTHbIX Hanpshke-
HWIA C UEenb UCKIIOYEHUS MOSIBNEHUSA TPeLLUH NPU HarpyXeHnn KOMMOHEHTA LIMKIMUYECKN U3MEHSIIOLWUMKUCA
Harpyskamu M TeMnepaTypHeiMy BO30encTBUAMK. [1pK OLeHKe LMKITMYECKON NPOYHOCTY 3a NpeaenamMu ynpy-
rOCTW MCMNOMb3YKT YCNOBHOE YNPYroe HanpspkeHue. 3TO HanpshKeHue OOMKHO ObiThb paBHO MPOW3BEAEHUID
ynpyronnacTuyeckon nedopmalmM B pacCMaTpUBaeMOr TOUKE Ha MOAYIb YNPYrocTu.

[onyckaemble aMNnUTyabl HANPsXKeHWn onpeaensoT UCXOAS U3 XapaKkTepUcTUK LMKMMYeCKoW NPOYHO-
CTW C BBEEeHMEeM 3anacoB NPOYHOCTU MO YACAY LUKIOB U N0 HAMPsHKeHUM.

B pesyneTtate pacyeta Ha LUKIIMYECKYH NPOYHOCTL ONpefensT AoNyckaeMoe YUCIO NOBTOPEHWIA 3KC-
NnyaTauUoHHbIX PEXMMOB NS 3a4aHHbIX MOBTOPHLIX 3KCMMyaTaLMOHHBLIX TEMMOBLIX U MEXAHUYECKUX HArpy-
30K UMK JOMNYCKaeMble TEMNIMOBLIE U MEXaHWYECKME HAarpy3Kku Ans 3a4aHHOr0 YKucna NoBTOPEHUA 3KCnnyaTawyu-
OHHbIX PEXUMOB W NPOEKTHOTO cpoka cnyxbel TYK.

4.5 Pac4yeT Ha conpoTUBNEHWE pa3pyLleHnio NPoOBOAAT ANsl KOMMNOHEHTOB C NOCTYNUPOBAHHLIMWN TPeLL M-
HOMogoOHBIMKM AedeKkTaMn Ha OCHOBE COMOCTABMNEHWS 3HAYeHWUs] PAaCHETHOW XapaKTepUCcTUKM paspyLUeHns ¢
OOMyCKaeMbIM 3Ha4YeHWeM B LieNsxX OLEeHKW BO3MOMKHOCTU HeCTabMITbHOro pocTa TPeLLMHbI.

4.6 lNpuBeOeHHbIE HANPSXKEHWS, COMOCTaBNAEMbIE C [OMYCKAEMbIMU 3HAYEHNAMU, ONPELENSHOT MO Teo-
p1K HanbonbLKNX KacaTenbHbIX HanpsxxeHnin Tpecka nnu sHepreTudeckon Teopun Museca. PacqeT Hanpsike-
HWIA Be3 y4eTa KOHUEeHTpaLuun NpoBoaAT B NMPEeanonoXeHWW NMHERHO-YNPYTroro NoBeeHns matepuana.

4.7 OueHKM NPOYHOCTH BbIMOMHAKTCA NMyTEM CONOCTaBNeHWs NOMyYeHHbIX B pe3ynbrate pacyeTa Benu-
YMH (HanpsbkeHWs, Yucia LUMKINOB, BPEMEHW Harpy>KeHWs], Harpysku, gedopMaumi unu nepemeLLeHns) ¢ co-
OTBETCTBYIOLLUMMIK AOMYCKAaeMbIMMW 3HAYEHMAMMN, 3aBUCSALLMMK OT pexumMa paboThbl M KaTEropun OenCTBYOLWNX
HanpsKeHnn.

4.8 CHMXeHNe XapakTepUCTUK NPOYMHOCTW NOA BO3OENCTBMEM 3IKCMMyaTalMOHHbIX (PakTOPOB AOMKHO
YYMTBIBATLCS B MOBEPOYHOM pacyeTe (3HaveHus U3NKO-MEXaHUYECKMX XapakTepUCTMK NPUHUMATCH B CO-
oTBeTCcTBUM C 4.14 nnm 060CHOBLIBAKTCS B MPOEKTHOW (KOHCTPYKTOPCKOW) AOKYMEHTaLNUK).

4.9 N3MeHeHWe XapaKTepUCTUK NACTUYHOCTKW, COMPOTUBIEHNSA XPYMKOMY WU YCTanoCcTHOMY paspylle-
HWIO BCNEACTBUE BITUAHUS 3KCNNyaTaUWOHHbLIX YCITOBUIW YYUTBIBAKOT NPU NPOBEAEHUW pacyeToB C UCMNOMb30-
BaHMEM 3TUX XapaKkTepUCTUK.

4.10 OBocHOoBaHWe NPOYHOCTU NMPOBOAAT C YY4ETOM BCEX PACYETHbLIX HArpy3oK W BO3OEWCTBUA, B TOM
yucne:

- BHYTPEHHEE W HapyXXHOe JaBlneHune;

- Harpysku oT 3aTtara DoNToB 1 LWNWUIEK;

- BECOBbIE Harpyaku;

- Harpys3kuW Npy TPaHCNOPTUPOBAHWK W MOrPY304HO-Pa3rpy30yHbIx paboTax;

- TemMnepaTypHble BO30eNCTBUSA,

a TakkKe BCEX pacHEeTHbIX PEXUMOB 3KCNNyaTaLun N UCNbITaHWA OaBIEHUEM.
4.11 TpeboBaHMs K OLLEHKaM MPOYHOCTK 3aBUCAT OT KAaTeropun PacyeTHOro pexmnma:

- oY,
-4,
- AYTI.
4
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4.12 OCHOBHbIMK pacHeTHbIMUK cnydYaamu pexxumo OYT1 asnsawoTcs:

- 3aT4r wnunexk n 6onTos.;

- BpEMEHHOE XpaHeHWe, Norpy3o4yHO-pasrpy3oyHbIe onepauum;

- TPaHCNOPTUPOBaHKUE;

- MOrPY304HO-Pa3rpy30YHbIe onepauyn ¢ COAEPKUMBIM.

PacyeTHeiMKn cnydaamu W[ ABnsoTcA rugpaBnuyeckme unyM nHeBMaTtuyeckme UCMbITaHUA BHYTPEHHUM
AaBNeHnemM.

PacueTHbiMu cnydasmu AYI asnswTca ycnoBus, UMUTUPYEMble ucnbiTaHusMu no 3.4.4.3, 3.4.4.4 n
3.4.4.5[1].

4.13 NMpw NnpoBeAeHUN NOBEPOYHOIO pacyeTa KOMNOHEHTOR C HanmaBneHHbIMW MOBEPXHOCTSAMM MW NNa-
KMPOBaHHBIMW CTEHKaMW, HanpsKeHWs1 B CTEHKE M HanMnaBKe paccMaTpuBalT C Y4eToM TemnepaTypHbIX Ha-
NPSPKEHWA, BbI3BAHHBIX PazHULEn KO3 dULMEHTOB MMHENHOIo pacluMpeHnst OCHOBHOIO MeTanna 1 HannasBku.

4.14 Tpw pacyeTe crnedyeT WCNOMb30BaTh 3HAYEHUA (PUBNYECKMX UM MEXaHWYeCKMX XapaKTepWUCTUK
KOHCTPYKUMOHHbIX matepuanos u3 TY, TOCT 1 apyrux 4OKYMEHTOB NO CTaHAApTU3aUMW Ha 3TU Matepuansl.
B cniyyae otcyTcTBMS HEOOXOOMMBIX 3HAYEHWI B yKasaHHbIX AOKYMEHTax Mo cTaHgapTusauuu, JonyckaeTcs
MCMNOMb30BaHWe 3Ha4YeHWsa PU3NYECKMX N MEXaHUYECKNX XapaKTePUCTUK KOHCTPYKLMOHHBIX MaTepuanos co-
rnacHo TpeboeaHuam MOCT P 59115.2—2021 (pasgen 4), TOCT P 59115.3—2021 (pa3gen 4).

4.15 MNpwn npoBegeHun pacyeTa Bce HaMNPSKEHWSA B KOHCTPYKUMW pasfensoT Ha kateropud. Hanpsxke-
HWSA, OTHOCALLMECSH K PA3NUYHbIM KaTeropusim, 06beMHSAIOT B FPYNMbl KATErOPUA HANPSXKEHNW, KOTOPbIe COoMo-
CTaBMAT C AOMYCKAEMBIMW HaMNPSKEHNSMU.

5 HoMMHanbHbIE AonyCcKaeMble HanpAXXeHUA

5.1 HomMuHanbHble gonyckaeMble HanpsKeHus cneayer onpenensTs Mo MeXaHUYecKUM XapaKkTepucTu-
Kam KOHCTPYKLMOHHLIX MaTepuanos npu Temnepatype {T).

5.2 HoMuHanbHble goMNycKaeMble HamnpsKeHWsA BbIYUCIAT MO 3HAYEHMSM KPaTKOBPEeMEHHbLIX MeXaHW-
YeCKUX XapaKTepuCTHUK KOHCTPYKLIMOHHLIX MaTepuarnos, onpedensemMsimM cornacHo 4.14.

5.3 HoMuHanbHoe OonycKkaeMoe HanpshkeHWe ANns KOMMNOHEHTOB, 33 UCKMYeHUeM GONTOB W LWNWMEK,
BLIYMCTIAOT Mo hopmyne

(1) (1)

R

[6] = min ﬁ;Rm ; (51)
Ng2 Ny

rae ng, = 1,5; F = 2,6.
5.4 HommnHaneHoe gonyckaemoe HanpsikeHue ansa 6onToB W WNUnek BeIYMCAST Mo hopmMyne

roe ng, = 2.

6 Mopsagok onpegeneHUa HanpPAXeHUN

6.1 MpuBeaeHHbLIE HANPSXKEeHUA

6.1.1 NpnBegeHHOE HaNpsKeHWe Mo TEOPUKN MaKCUManbHbIX KacaTenbHbIX HAanpshkKeHnn Tpecka BelYUC-
naAwT no dopmyne

(6) =04- o0y, (6.1)
rne 6, — anrebpaudecku HaubornbLiee rmaeHoe HanpspkeHue, Mla;

Gy — anrebpanyeckn HaumeHblUee rmasHoe HanpsikeHue, MMa.
6.1.2 NpnBeneHHOE HanpsbkeHWe No 3HepretTuyeckon Teopumn Museca BelYMCNIAKT No opmMmyne

1 2 2 2 2 2 . 2
()= E\/(gx —6, )" +(0, —0;)" +(0, —6,)" +6 (0, + 0}, +03) (6.2)
5
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nnn
_1 2 2 2
(G)_E (01-03)" +(0p —03)" +(03 —04)°, (6.3)
TA€ Gy, Gy, Oy, Gy, Oyzs G5 — KOMMOHEHTBI TEH30Pa Hanpsikenuit {c}, MMa;

G, Oy, O3 — [MaBHbIE HANPSXEHNS, MMa.

6.2 llnHeapu3auusa HaNpsXXeHUN

6.2.1 O6wmMe NonoxeHUA NMHeapM3aLMn HaNpPAXeHUN

6.2.1.1 NluHeapusauuio pacnpegeneHnsa HanpsXXeHun crieqyeTt NpoBOAUTL ANS BblAENEHWA COCTaBMso-
LMX KaTeropui HanpseHuin 13 HanpsKeHHoro coctosiHuA obwero Buaa. luHeapuaaumsa MOXKET BbIMOMHATLCH
KaK Mo BCeMy CEYeHWMHK KOMMOHEHTA, Tak U NO TOMLWHE CTEHKM (T. €. BOOMb NMHUK). Hanpumep, ANs BbloeneHus
0BLWMX U3TMBHBIX HANPSKEHUI B KOMMNOHEHTE CNedyeT BhINOMHATE NUHEApU3aUmMio Mo BCEMY CEYEHUK KOMMO-
HEHTa, a Ons onpefeneHUst MeCTHbIX MeMOpPAaHHbLIX U MECTHbIX W3MMOHLIX HanpsKeHWA crieqyeT BhIMOMHATH
NMHeapu3auuo No TonwmHe cTeHkM. CeyeHne, No KOTOPOMY MPOBOAAT NUHEAPU3ALNIO, HA3bIBAETCA CEYEHNEM
npveenenus (CM). NuHMA, No KOTOPOW NPOBOAAT NMMHEapu3aLmnio, HasblBaeTcs nuHnen npueegenus (N11).

CIN cnepyeT NpoBoAWTbL Yepe3 30HY KOMMOHEHTa, roe OXWAAaeTcsl NepBoe NOsIBIeHWe NnacTU4eckux
fedopmaunin. Ecnn KoMnoHeHT npegctaensiet cobon unnuHapuyeckyo obono4dky, To ceveHne cnegyeT npo-
BOOWTL NepneHAUKYNAPHO K CPeAWHHOW noBepxHocTy obonouku. B npotueHom cnyyae CI1 pekomeHayeTcs
BbIBMpaTh NepneHAUKYNSAPHO K OQHON U3 BHELLIHUX MOBEPXHOCTEN.

JIMN cnegoyeTt NpoBoOUTE Yepes CTEHKY KOHCTPYKLMMW, NeprneHOUKYNSAPHO K BHYTPEHHEW, BHELUHEN Unu
CPeauHHOM NoBepPXHOCTH koMnoHeHTa. Mpumepsbl Boibopa J1IM npuBegeHsl Ha pucyHke 6.1.

6.2.1.2 HanpsikeHHoe cocTosiHue B Kaxpaown Todke CIM w JIM xapakTepmnsyeTtcs TEH30POM HanpsiKeHWi
{c}. Lenbto npoueaypbl NMHEap13auun sSIBNSETCA HaxoXAeHUe NMUMHEeNHOro pacrnpefeneHnss HanpsKeHun no
CTT wnwn MMM, cTaTudeckn 3KBUMBANeHTHOrO pacnpeneneHur, nonyvyeHHoMy npu pacdete HIOC B KOMMNOHEHTe,
T. €. UMEIOLLIEr0 TAKOW Ke rMaBHbIA BEKTOP CUIbl W MMAaBHLIA MOMEHT.

Mo KOMMOHEHTAM NMUHEeApPWM30BaHHLIX HAMpPSKEHWA B COOTBETCTBUMM ¢ TpeboBaHuaMK 6.1 onpegensoT
MPVBEAEHHLIE HAMPSXXEHUSA KaTeropun G, G, (MembpaHHbie) U G, 6, (M3rMBHbIe). [INs onpeaeneHns npu-
BEAEHHbIX HanpsXeHU KaTeropui 6, ® 6, (CyMMapHbie MeMBpaHHble N M3rMBHLIE) KOMMOHEHTLI TMHeapn3o-
BaHHbIX CpedHMX 1 M3rMBHbIX HanpspkeHnn anrebpanyeckn CyMMUpYHOTCS.

6.2.2 NnHeapu3auusa HanNnpPAXeHW No CeYeHU NpUBeaeHUA

B cnyuae ecnu CI1 — nnockoe, TO HanpsKeHHOE COCTOSIHUE B KaXJOW TOYKE CEYEHWUS MOXHO npef-
CTaBWUTb Kak CyMMY CPEAHWX, U3TMOHBIX U HEMTMHENHbIX COCTABMSAIOLNX HANPSXKeHUA G, op ¥ Obopt Oniap
[Mpu 3TOM BeNMMYMHBI b 1 a, XapakTepusyoLiue CpeaHion (MembpaHHyo) u n3rnbHyo cocTaensiowme Hanps-
YKEHWI, NOCTOsAHHLI Ang Bcex Tovek CI

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

roe b u a — ko3ahpULKEeHTI, onpegensLiMe cpefHiol (MemBpaHHyo) U M3rmbHy0 CoCTaBNAKLNE;
X — pacCTOsiHWE OT LeHTPanbHOW OCK, OTHOCUTENbHO KOTOPO NPOUCXoanT o6Luii narné Crl.
CpeaHue (MembpaHHble) COCTaBNSOLIME HANPSKEHWIA NOCTOSIHHLI Ans Bcex Todek Gl v paBHbl

1
Om ap :bzzj%ﬁdA: (6.5)
A

roe A — nnowaaps CM, mm2.
M3rubHble COCTABNAOLLME HAMPSHIKEHUIA MUHENHO M3MEHSIIOTCS MO CeYEHUK W PaBHbI

Cbop :ax:%JGaﬁdi, (6.6)
A

2 _
roe | = .[x dA — MOMEHT uHepLun ClM OTHOCUTENBHO LiEHTPanbHOM 0cu, MM*.

A
HenvHenHble cocTaBnsawmne Hal'lpﬁ}KEHHﬁ crnenyert BblHUCNATL NO cbopmyne

6
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TNHus npueeneHUA

CeveHue npusegeHns

Z
/ = ~ 3 TNuHKMA npueeneHud
| | o A
NZE
dHRER
. A N
'\_\

PucyHok 6.1 — Mpumep BoiGopa CI1 w1 J1M1

6.2.3 NluHeapu3aumnsa HanpsAXXeHUN No NUHUU NpUBeOEHUSA
HanpsikeHHOe cocTosiHMe B KaxxOon Touke, nexallen Ha JIlN, Takke npegcraBnsaeTcs (CM. pucyHok 6.2) kak
CyMMa CpefHuMX, M3rMBHbLIX N HEMMHENHbLIX COCTABNAIOLLNX HANPSKEHNNA G, ap ¥ b ap * O op- Mpwn atom Koadhhu-
LMEHTbI, ONpeaensowme meMopaHHyo 1 M3rMbHYH COCTaBNALWME HAaNPSXKEHWA, NOCTOAHHBLI Ans Bcex Todek MM
O(m+b)ap = 8X * b, (6.8)

rae bw a — KoaduUMeHTbl, XapakTepuaylowme MeMbpaHHy 1 M3TMOHYH0 COCTaBMSAIOWMNE;
X — paccTofHMe 0T CPeaMHHOM NOBEPXHOCTU 40 paccMaTpyMBaemMon TOYKK, nexawen Ha J1M1.
CpepHue (MeMOpaHHble) COCTaBNALLME HANPSKEHWA MOCTOSHHLI ANA Bcex Todek J1M v paBHbI

+8/2

Omap =b== | oqpdx (6.9)
S
-s/2
roe s — gnuvda I, mm.
M3rmbHele cocTaBnsWne HanpskeHWn NMHenHo nameHsaTea no J1MN v paBHbI

x+512

Op op =ax=— [ oypxax, (6.10)

3
S° g2

roe x — paccTosiHWe OT TouKW, nexatllein Ha I, 0o cpeanHHOR NOBEPXHOCTU, MM.
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Gy

Op

(a8

s/2 s/2

71— KOMMOHEHT TEH30Pa HaNpPsKeHWA; 2 — M3rnbHas cocTaBNALLAA KOMNOHEHTa TEH30pa HanpsXKeHWH; 3— meMbpaHHas cocTaBnaLas
KOMMOHEHTA TEH30pa HANPSHKEHUI; 4 — NUHUA NpUBEeHNA

PucyHok 6.2 — PazgeneHye CyMMapHbIX HanpskeHWA Ha CpeaHion, M3rMbHy U HENMUMHenHYLo cocTaensawwme ans JI

Ha KOHUax M narnbHele HanpsaxxXeHud npUuHMMakT 3Ha4YeHNA
+s/2
Op op =t— | Op X dx. (6.11)
i -5/2

HernuHerHble coCTaBnALIne HanpsbkeHWn cnegyeT BblYUCHISATL Mo hopMyne
Oniop = Cap — O(m+b) of. (6.12)
6.3 UcTopmAa n3amMeHeHUA NpUBeLEeHHbIX HaNpPsXeHUn

6.3.1 ,[IJ'IH paccMaTpmBaemMoro KOMnoHeHTa KOHCTPYKUUKM Ha OCHOBE aHalnwvaa yCJ'IOBMF'I Kcnnyarauum,
pernamMmeHTUpoBaHHbIX NMPOEKTOM, YCTaHaBNMMBAaETCA TUMNOBaA CbMSM‘-IE.'CKVI BO3MOXHaA nocrnegoBaTtenbHOCTb
BO BPEMEHU PEXMMOB Harpy>XeHwd, BKI4YadA ycnosua NCNbITAHWUA K HapyLlweHns HopMalibHbIX YCJ'IOBMF'I 3KC-

nnayatayuu.
Onsa npyHATOW nocnefoBaTeNbHOCTU PEXMMOB HarpyXeHus ynpyrum pacyetoMm criefyeT onpefensaTb
HOC B paccmaTtpyvBaeMoi 30He KOMMOHEHTA B pac4eTHbIeE MOMEHTBI BpeMeHH f, t2, tf, tm. PacuyeTtHbie

MOMEHTLI BpeMeHW criefyeT BbIbupaTe TakumM obpa3om, YTobbl Harpysku 1 BO3OeWCTBUA (BKMoYaa TemMnepa-
TYPHbIE) HA KOMMOHEHT OOCTUIanu CBOUX 3KCTPEMAanbHbIX 3Ha4YeHWA. PacueToM OOMKHbI ObITh onpefeneHsi
3KCTpPeManbHble 3Ha4YeHNA KOMMOHEHT TeH30pa HanpsXKeHWi B paccMaTpMBaeMoi 30He B pacyeTHbIe MOMEH-
Thbl BPEMEHW.

6.3.2 PacyeT MCTOPUX NPUBEOEHHBIX HANPSHKEHWA C UCMOMNb30OBaHMEM TEOPUM MaKCMManbHbIX Kaca-
TenbHbIX HaNpsKeHWn Tpecka cnegyeT NPoBOAUTL B NOPAAKE, N3NOKEHHOM B 6.3.2.1—6.3.2.4.

6.3.2.1 lo wecT! KOMNOHEHTaM TEH30Pa HANPAKEHN BLIYUCMAKT 3HAYEHNUA MaBHbIX HANPHKEHUN G4,
O, W G4 W COOTBETCTBYIOLLME UM HaNpaBneHus rmaeHbIX nnowanok. MpusenexHsie Hanpskenus (), (o) cne-
OyeT onpefenste ANsi MOMEHTOB BPEMEHW, B KOTOpbie NMoboe U3 rMmaBHbIX HAaNPsHKEHWA NPUHUMAET 3KCTpe-
ManbHOE 3Ha4YeHue.

[Ons dukcayum rmaBHbIX NMOLWAaNoK BEIOMPAOT MOMEHT BPEMEHH, KOrAa AeNCcTBYeT HaubonbLlee 3a BCH
UCTOPUIO MMAaBHOE HanpsXeHue ¢4. B cnyyae ecnn TaknMx MOMEHTOB HECKOMbKO, BLIGUPAKOT TOT U3 HUX, KOTaa
MUHUMATILHO HanpsXeHue G5. MnasHble Nnouwanky B BbIGpaHHbI MOMEHT BpeMeHy 0603HajalT nHaeKcamu:
[ — Anf rMMaBHOTO HANPSXeHWa G4, j— ANA 6, U K — AnA 65. HanpsxeHus O Oj s O » YCOBHO OTHECEHHbIE K
3a(PMKCMPOBAHHLIM MNOLWaAKam /, f, Kk, paccu1TLIBaOT ANS BCeX OCTanbHbIX MOMEHTOB Bpemenun t, [=1,2, ..,
m — 1, B cregywLem nopsake:
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a) ©;; PABHO TOMY U3 3HAYEHUN G4, Gy, O3 B MOMEHT BPEMEHMU f), NNOLLAaAKa AEUCTBUS KOTOPOTO HAKO-
HeHa K nnoulanke i nod HaUMeHbLUM YTTIoM;

6) G; | PaBHO TOMY W3 3HAYEHWI Gy, Gy, O3 B MOMEHT BPEMEHMU {; [3a UCKNIOUEHMEM 3HaUEHNs, BbIGpaH-
HOTO ANs MMolaaky i no nepedvcrneHunio a)], nnowanka OedcTBUS KOTOPOro HakMoHeHa K Mrnowaske j noa
HaUMEHbLUMM YITOM;

B) O ; PABHO OCTaBLUEMYCS 3HAYEHWIO MEABHOTO HANPsKEHUsi B MOMEHT BPEMEHM ).

Ana HayanbHoro fy N KOHEHHOTO f,, MOMEHTOB BPEMEHU G = G; = G = 0 NN paBHSAIOTCS NOCTOAHHLIM
3HaYeHMsAM, HanNpUMep HanpsHkeHUsIM OT Beca UM MOHTaXKHOTO HaTsdAra.

6.3.2.2 NcTopuio M3MeHeHKa NpUBEAeHHbIX HAMPSKEeHWUH (O“)Ij',, (G)jk,,., () ) ANA MOMeHTa BpemeHu t 6e3

ydyeTa KOHUeHTpauunn HBI'IpFI)KQHMI;‘I BbIMUCNAKT NO CbOpMyJ'IEMI
(S)j1 = Siy— O
(G)ij - Gj,l’_ Gk,.'; (613)
()i = Giy— Ok

roel=1,2,...m-1;
O Oj s O) ) — HANPSKEHNS, YCIOBHO OTHECEHHbIE K Nnollaakam i, /, k AN MOMEHTa BpeMeHu t, paccuyu-
TaHHble be3 yyeTa KoHUeHTpauun HanpspkeHui, MMa.
6.3.2.3 VicTopuio U3sMeHeHust MpVBEAGHHbIX HanpsHKkeHun (GL)W, (GL)jk,l-(GL)ik,I ANA MOMEHTa BpeMeH! [
C YYETOM KOHLIEHTPaLUWUW HanpsikeHUi BEIYUCAAIOT No chopMynam:
(50)j1 = OLiy— Oujp
(0 ks = OLjy— Opkp (6.14)
(SP)iks = OLis= OLkp

rael=1,2,...m-1;
Opip OLjp Opk, — HANPAXKEHWNS, YCNIOBHO OTHECEHHbIE K NrlolaaKkam i, /, K ONs MOMeHTa BpemeHu t, pac-
CYMUTaHHbIE MO KOMMOHEHTaM TEH30pa MECTHbIX HanpsikeHuin, MlMa.

6.3.2.4 Paamax HanpsxeHui (6), cneayeT BbIYUCAATL MO MCTOPUM M3MEHEHNS NPUBEAEHHbIX Hanpsxe-
HWUI (G) AN NPUHATON NOCNeAOBaTENBHOCTM PEXMMOB HarpyxeHus HY3 no ¢opmyne

(G)ij,max - (G)r’j,min
(0)r =max4(0)kmax — () jkmin (- (6.15)
(G)Ik,max - (G)ik,min

rae (6)j,max (9)jkmax: (Fikmax 1 () min+ ()i min (O)ik,min — MAKCUMAMNLHBIE U MUHUMAMBHBIE 3HAYEHWS CO-
OTBETCTBYHOLMX MPUBEAEHHLIX HanpsXKeHUn
ON9 BCEAN UCTOPUN U3MEHEHMS MNPUBELEHHbIX
HanpskeHuin, MIMa.
6.3.3 PacueT nctopmmn MaMmeHeHus npneeaeHHbIX HanpsXXeHU ¢ CNONMb30BaHUEM IHEPreTUYeCcKon Teo-
puv Museca crnefyeT NpoBOAUTEL B Nopsigke, N3noxeHHoMm B 6.3.3.1—6.3.3.5.
6.3.3.1 MNpuBeaeHHble HanpsHkeHus (o), (o;) ONpedensoT No CyMMam npupaleHnin MpUBEAEHHbIX Ha-
NPSKEHWA, BbIMUCIIAEMbIX, B CBOK OYepedb, NO NpupalleHnsaM KOMMNOHEHT HanpshKeHWA.
MpupalleHna KOMMNOHEHT TeH30pa HanpskeHnn 6e3 yveta KOHLUEHTpauuM oT MOMEHTa BpeMeHu f; 0o
MOMEHTA t, BEIMUCISIOT Mo hopMynam:

ASx(tin) = Ox(y = Oxtny A%yitn) = Oy() = yiny
AG (1) = Oz = Sz(n) AOxyiin) = Sxyin) = Cxy(ny (6.16)

AGy,(1n) = Oyz() = Syz(ny AOzx(in) = Ozx(n) =~ Szx(n):
HDHDaLLEEHVlﬂ KOMMOHEHT TeH30pa MeCTHbIX Haﬂpﬂ}KeHMH OT MOMeHTa BpeMeHU t, 0o MOMeHTa tn Bbl-
YMCASAT NO hOpMynam:
AG 1) = OLxin = Orxiny AOLytn) = OLyin = OLy(ny

ASy20m) = OLz(y ™ OLzny AOLxytin) = Sixy() = CLxyiny (6.17)
ACyr(1m) T OLyz(l) = OLyz(ny AOLzx(in) = OLzx(l) = CLzx(n)
9
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6.3.3.2 lNpupalleHve NpuBedeHHbIX HanNpsKeHun 6e3 yyeTa KOHUEeHTpauun HanpskKeHWhn oT MOMeHTa
BpEMEHU t, 10 MOMEHTA t, CneayeT BblYMCNATL No hopmyre

1 2 2
A(S) 5 :ﬁ (AGX(I,n)_AGy(I,n}) +(A5y(r,n)—Aﬁz(r,n)) +
(6.18)

12
2 2 2 2
+(AGZ(I,H) —AGX(,"”)) +6(A6Xy(l',n) *Asyz(f,n)*'AGzy(l,n)):I .

MpupalleHre NpUBegeHHbIX HanpPsSXeHWn c YHETOM KOHUEHTpauun HanpsKeHWn oT MOMEHTa BPEMEHN tl
OO0 MOMeHTa tn cnenyet BbIMUCNATE NO cbopr\nyne

1 2 2
Ao )= E[ (AGLx(f,n) - AC7.Ly(/,n)) +(A0Ly(f,n) - AGLz(f,n)) +
(6.19)

) , ) ) 12
+(AGLz(1,n) - AGLx(J,n)) + G(AGny(f,n) +ACLyz(1n) + AGLzy(l,n)) :

6.3.3.3 VMicTopua M3aMeHeHWss MpuBegeHHbIX HanpshkeHun 6e3 yyeta KoHUeHTpauuun (6) opMupyeTcs B
crnegyrollem nopsgke:

- ANs HA4YanbHOrO MOMEHTa BPEMEHN {; (G)y PABHO HYIHO UMM NOCTOSAHHOMY 3HAYEHUI0, HAaNpuMep Ha-
NPSKEHUAM OT BECA UMW MOHTaXHOro HaTara. MIHaekc h MoMeHTa BpeMeHu peBepca NpPUBEAEHHOI0 HanpsKe-
HUSA NPUHUMAETCS PaBHBIM HYSIO, T. €. (G), = (0);

- ANA NepBoro pacyeTHOro MoMeHTa BpemeHu &y (npu /= 1)

(o) =(0)g + Xy - Al0)q 0 (6.20)
roe M =1;

- NA NOCneayLmnxX pacyeTHbIX MOMEHTOB f (/= 2, ..., m = 1) napamMeTp A COXpPaHAeT 3HaK A, = A _4,
ecnu BbINOMHAETCA YCnoBue

(6.21)

{A(G)I,h > A(G) 1
A(S)h 2 A(S) -1

B MPOTMBHOM Crlyyae napameTp A MeHseT 3Hak A; = —A, 4 M MHAEKC h NpuHMMaeTcsa pasHbiM h = [ — 1. 3Have-
HWe NPUBEeAEHHOTO HanNpPsHKeHUs crnegyeT BbIYUCTSATL No opMyne

MpumMep hOPMUPOBAHWS MCTOPUM MPUBEAEHHOTO HAMPSKEHWs (G) NoKasaH Ha pUcyHKe 6.3.

A0)3 5

MOss T 7 ae)a s [ ]

A(0)4, 2 A(0) o
A(0)4,5

PucyHok 6.3 — lNpumep hopMrpoBaHUA UCTOPUKM NMPUBEOEHHOTO HANpsKeHus (o) ¢ ucnons3oBaHuem Teopumn Museca

6.3.3.4 MicTopua N3MEHEHNS MECTHbIX NPUBEAEHHbIX HANPSXXEHWIA ¢ y4eTOM KOHLEeHTpauum (o, ) hopmu-
pyeTcsa B crieqyoLemM nopsake:

- ANS HAYaNbHOTO MOMEHTa BPeMeHM ty (0, ) PABHO HYIKO WK MOCTOAHHOMY 3HAY€HWI0, Harnpumep Ha-
NPSKEHUAM OT BECA UMW MOHTaXHOro HaTdara. MIHaekc h MOMeHTa BpeMeHn peBepca NpUBeaeHHOro Hanpske-
HWS NPUHUMAETCS PaBHBIM HYMHO, T. €. (G, ), = (0 )y
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- NS NepBOro pacHeTHOTrO MOMEHTa BpeMeHu £y (npu /= 1)
(6)1 = (0)g + &y~ Aloy )y o, (6.23)

A 1, ecnun AGLX('I,O) + AGL_V('I,O) + AGLZ('],O) >0
rae Aq = i
-1, ecnn AGLX(1,0) + AGL_‘,’('],O) A AGLZ(1,O) <0

- AN NocneayrLnx pacieTHbIX MOMeHTOB ¢, (/= 2, ..., m — 1) napameTp A COXpaHseT 3HaK A, = A, 4, ecnu
BbLIMOMHAETCA YCNOBME

{A(GL Jin =MoL )p (6.24)

A(S) )1p 2 AG] )1

B MPOTUBHOM Cryyae napameTp A MeHsEeT 3HaK A; = —A, 4 1 MHAeKC h NpuHMMaeTca pasHbiM h = /— 1. 3HaueHne
NpPUBEOEHHOTO HaMnpsKeHWs cneayeT BblYMCnaTh no dhopmyne

6.3.3.5 Pa3max HanpsikeHui (6)p CredyeT BblYUCTATL M0 MCTOPUN M3MEHEHUS NPUBEOEHHbIX Hanpsxe-
HWW (0) ANS NPUHATOM NOCNEeA0oBaTENBHOCT PEXMMOB Harpy:xeHus no popmyne

(G)R = (G)max - (G)min' (6-26)

rae (G)max' (G)min — aHFEGDEM‘-IeCKVI MakKCMMarbHble U MUHUMarlibHble NpUBEeOEHHbIe HanpAXXeHnA, CoOoTBeT-
CTBEHHO, N5 OLEeHWBaeMown NCTOPUN HaHDH)KeHI/H?I.

6.4 Onpep,eneHMe MEeCTHbIX YCNOBHbIX YNPYrMX npuBegeHHbIX Hanpmeruﬁ

6.4.1 MicTopnsi MI3MEHEHMS MECTHBIX YCIOBHBIX YNPYTUX NMPUBEAEHHbLIX HaNPsHKeHWu (o) hopMupyetcs
OOHWM W3 criedylowmx MeTo4oB:

- Ha OCHOBE UCTOPW N3MEHEHNA MECTHbIX NMPUBEAEHHbLIX HANPSKEeHW (G, ) C y4eTOM NONPaBKMN Ha MECTHbIE
nnacTuyeckne gedopmaunmn Matepuana npu NoMoLLM yNpoLLEeHHOro ynpyronnacTUY4ecKoro pacyeTa cornacHo 6.4.2;

- Ha OCHOBE NCTOPUM N3MEHEHWS MECTHBIX NPUBEAEHHBIX HANPsHXeHWN (G, ) C ucnonb3osaHnem addek-
TUBHOTO KoadhthuumneHTa KoHueHTpauum K, cornacHo 6.4.4;

- MPX NOMOLL M MOMHOIO YNPYronnacTM4eckoro pacyeTa cornacHo 6.4.3.

MpaBuna onpeaeneHnsi MECTHBIX YCIIOBHbIX YNPYIMX HanpshkeHun B peabbax npreeneHbl B 6.4.5.

NcTopuio USMEeHeHUsi MECTHbIX NPUBEAEHHbIX HAMNPsXeHW (c;) criedyeT paccYuTbIBaTh COMacHo Mno-
noxexumsam 6.3.

6.4.2 YnpolleHHbIA ynpyronnacTuyeckun pacyert

6.4.2.1 lNonpaeky Ha ynpyronnactuyeckoe gedopMupoBaHue cnefyet NpoBOAWTE C UCMOML30BaAHUEM
CTeneHHON annpokcuMauuu anarpaMmbl pacTsKeHUs maTepuana cnegyrollero suga

e-ET, ecnm e < gq

G = ¥ ) (6.27)
T €
Rpe (—J , BCNN E > gy
£g
y
v
-
T Rpo.2
rae Rpe = = — npeaen nponopunoHanbHocTK, MMa;
-3 T pT
(2-10 E +Rp0,2)
7
R
0,73-1g (1+1,4-1o—2-zT) L
Rpo2
V= 100 — NoKas3aTternb Ynpo4HeHnA;
2,3 IgiT
Ig 100-Z
-3 T T
2103 +Rly, /E
RT
Ee = # —_ ,qeqaopmau,msq, COOTBETCTBYHOLWad npefeny nponopuvoHanbHO-
E cTH, ea.
1"
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B cnyvae ecrnu B paccmaTpyMBaeMol 30He pacnonoXeH CBApHOW LUOB, 3HAYeHUs R};e W Vv NpUHUMAKOT
HavMeHbLINMM U3 3HA4YEeHWA ONA MeTanna Wwea 1 OCHOBHOro metanna.

[Mpyn nepemeHHOM B TeYEHWe Nonyuukna TeMmnepaType 3Ha4yeHus RT M V BbIYUCNAT ANA Makcumarnbe-
HOrO ¥ MMHMMAarbLHOIo 3Ha4YeHU TeEMNepaTypesl B NONyLUKIIe No COOTBETCTByI-OLLI,MM 3HaYeHUAM RpO 2 R , &,
ET. PacueTHoe 3HaueHue Rge NPUHUMAaKT paBHbLIM NOMYCYMMe COOTBETCTBYHOLLMX 3HAYEHUIA NPU MaKcmmanb—
HOM U MUHUMAaNbHOW TeMnepaTtypax nonyuukna. PacueTHoe 3HauyeHue v NPpUHUMatOT paBHbIM CBOEMY MUHU-
MansHOMY 3Ha4YeHUo B UHTepBarne Temnepartyp nonyuukna. [lonyckaeTcs UCNoNb30BaTh B pacyeTe 3Ha4YeHus
RT M v, COOTBETCTBYIOLME MaKcUManbHOW TemnepaType nonyu,wkna HonyckaeTca npuHumMmate v = 0 npwu
ycnosmu MCMNOMNb30BaHWA B Ka4ecTBE PacyeTHOro 3Ha4eHus R o MOMYCYMMbI 3HaYEHWUIA npe,qena TeKky4yecTu
REU 5 MPY MAKCUManbHOW U MUHUMATbHOW TemnepaTypax nonyu,wkna nnbo 3Ha4YeHnn RpO 5 NPV MakcuMarb-
HOWM TemnepaType Nonyuukna.

MNpu TemnepaTtype Bbille Temnepatypbl T, 3HaueHue R};e onpefenstoT No U30XPOHHOW KpuBOW Aedop-
MWPOBAHUA 3a BPEMS HarpyXeHus KOMMOHEeHTa B TeYeHWe paccMaTpMBaemMoro nonyuukna.

OnuTenbHOCTb MONyLMKNA paBHa BPEMEHW W3MEHEHWUs! HanpsikeHWid OT MMHMMAanbHOro (Makcumanb-
HOro) 0O MakcMManbHOro (MMHUMAanNbHOTO) 3HavYeHus. Mpu pacdeTe HanpsKeHW B NpoLecce nycka, BblXxo4a
Ha CTAaUWOHapPHLIA PEXWM Mocre Kakoro-nubo nepexogHoro pexuma v paboTbl HA CTAUMOHAPHOM pexume
A0 Credylowero NepexogHoro pexuma npy Temnepatypax Boille TemnepaTtypbl T, Heo6xoOMMo yunTbIBaTbL
cpefHee BpeMs paboThl HA CTAUWMOHAPHOM pPeXUMe MeXay COOTBETCTBYOLLMMU NEepexoaHbIMU PEXUMaMMU.

Mpu TemnepaType, NpeBbiaOWen Temnepatypy T, nokasartenb yNpoYHeHWs criefyer BbIYUCNATE Mo

dopmyne

Ig GT
=
Rpo.2t
v=— =7 (6.28)
T
€02t

roe R;O op o’ — npegen Teky4ecTu M HanpshkeHWe, COOTBETCTBYHLLEE YNpyronnacTuYeckon aedopmatium
’ e, npMHMMaeMble N0 M30XPOHHO KpWBOI AethOpMUPOBaHMS ANS ANUTENbHOCTY t 1 Temne-
patypbl T nonyuukna, Mla;
eE ot — AedopmaLysl, COOTBETCTBYIOLLAsA Npeaeny Teky4ecTm RpD op €0;
el — nedopmalms, COOTBETCTBYHOLLAA GT(He meHee 2 %), ea.

6.4.2.2 Mpadmkn nsmeHeHUs HanpsXkeHUn (G ) v (o) CTPOSAT NyTem nocregoeatensHon 0bpaboTku 3Ha-
YeHWI (G;) AN pacyeTHbIX MOMEHTOB BPeMeHU by, ty, ..., f, ..., t . [TpK 3TOM MCNONbL3YIOT BCNIOMOraTenbHble
napameTpbl &, A 1 ¥, @ TaKKe UHAEKCLE MOMEHTOB BpemeHu [, b u h. B Hayane pacyeTta npuHumatot: b = h =0,
I=1,5=Lk=7y=1,(6,)9 = (0g)y = (64)g = 0. 3Hauenusa (cg), u (o), (/= 1, 2, ..., M) paccHUTLIBAIOT B 3aBUCUMO-
CTW OT 3HA4YeHUs 6espa3M9pH0M BeNUYUHbI (GL),/RT B crefytoLLem nopsake:

a) B cnyyae ecnu GL),IR <—1npu A =1u7y=1wuHu pasy He Beina ucnonesoeaHa dgopmyna (6.29),
NPUHUMATB A =y = —1;

6) 3HayeHus napameTpoB &, A U Y, @ TAKKE WHOEKCOB MOMEHTOB BPEMEHWU b U h AN ganbHerwnx Bbl-
YUCMEeHWUA NPUHUMAIOT COrMacHo cne,qymmwm yCnoBUsAM, NpoBepsAeMbIM B nocnegosarenbHoct 1) — 3):

1)BCnyyae ecnm y- (o*,_),/R <Ay—2un anda pacyeta (G), B NPelLecTBYIOLLNE MOMEHTLI BpemeHu Obina
ncnone3oBaHa opmyna (6.29), I'IpI/IHVIMalOT £ =2,y=-y, h=b.Ycnosue 2) He npoBepsieTcs;

2) B cnyyae ecnuv vy - (GL),/Rpe > vA, napameTpsbl &, Y U UHOEKC h COXPaHSKT CBOW 3HAYEHWs, onpeaeneH-
Hble OANns NPeaLecTBYOLEro MOMEHTa BPEMEHMU;

3) B cnyyae ecnu |(0L),/R£e| NpUHANO Haubonbllee 3HAYEHWE CPegu BCEX PaHEE PaCCMOTPEHHbIX
MOMEHTOB BpeMeHM, creayet npuHumatb & =1, h =0;

B) B Cnyyae ecnu Ha aTane 0) BbiNONMHeHo XoTa Obl 04HO 13 ycrnoBuit 1) — 3) [4TO COOTBETCTBYET ynpy-
ronnacTMyeckoMy AedopMUpPOBaHMIO Ha YYacTKe HarpyxeHus t_, — t], (og), u (o,,), cneayert BbIMUCIATL MO
dopmynam:

1

v-1 -,
; — (1+v 2 1-v 2 \i4v
(6g); = sign[(c, ) — (o, )] (iR;—e)V” '[T[(GL ) = (o] +T(§R;—e) ] +(0F)y,  (6.29)
Y v
(o) = sign[(0L); ~ (0L )n] (ERBe)  I0r ) = (0F)n|" + (o4 In: (6.30)
12
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B cnyyae ecnv He BbINOMHEHO HU O4HO 13 ycroBuiA 1)—3) [HTO COOTBETCTBYET YNpyroMy aedopmuposa-
HUWIO Ha y4acTke HarpyxeHus f, , — {], npuHUMatoT:

(0) = (0,)= (0)p *+ (SE)p: (6.31)
(04 = (0,)— (0.)p * Oy (6.32)

¥ BbIMMCMEHWA NPOOOMKAITCA Ha aTane r);

r) nocre Bbi4UCrneHus (Gg), no dopmyne (6.29) cnegyet npuHumats b =1/, A = (GL)bIRI;e;

4) B cny4vae ecnu [ < m, To cnegyeT npuHumathe [ =/ +1 1 BbIYMCNEHWS NPOAOIHKAKTCH ANA crnedyoLLero
MOMeHTa BpeMeHHU t Ha atane a). MNpu [ = m pacyeT MCTOPUM U3MEHEHUSI MECTHBIX YCMOBHLIX YIPYrvX Hanpsi-
KEHWI (G) 3aBepLUeH.

6.4.2.3 YnpoleHHbIn ynpyronnactuyeckuid pacyeT no dopmyne (6.29) gonyckaeTcs BbIMONHATL Afs
30HbI KOHLEHTPAaLWUW HanpsKeHWA Npyu BeINOMHEHUW YCIOBUS

|(°‘L ).'| T
M < 2Rp0.2- (6.33)

Ko)
B cny4ae HeBbINonHeHys ycnosus (6.33) onpedeneHne yCroBHbIX YNPYrMX MECTHbIX HanpshkeHUn (Cg)
cnenyet NpoBOAWTbL MOMHbLIM YNPYronnacTU4ecknM pacyeToM KOMMNOHEHTA B COOTBETCTBUM ¢ 6.4.3.
6.4.2.4 B cny4ae, korga NpoLecc HarpyXeHWsi KOMMOHEHTAa npeacTaBnsieT cobor nepuoguyeckyto no-
CMefoBaTenbHOCTb, rpaduKM U3MEHEHNS HAMPSKEHWI (G ) AOMYCKAEeTCA CTPOUTL C UCMONb30BAHWEM NOBTO-
psrowmxca Bnokos. MNpw aToM, ecnu npu pacyete uctopumn (Gg) no 6.4.2.2 ucnonb3oeaHa xota 6bl 0AMH pa3s
dopmyna (6.29), To cnegyet paccMoTpeTb NocnefoBaTensHO ABa OQWHAKOBbLIX BNoka U3MEHEHUs Hanpsxe-
HUA (G;) U paccynTaTb NO HUM ABa Bnoka HanpsxeHun (Gg). B aTom cnydae 4Mcno nonyumknos (LUMKIOB)
KaX4oro Tuna mexay abconioTHO HaMBOMbLIMMU 3HAYEHWUSIMU (G ) MPUHUMAKOT PaBHLIM OXUAAEMOMY Mpu
3KcnnyaTauum Yncny BnokoB HarpyXeHus 3a BblYeTOM 1, YMCNOo OCTanbHbIX paBHO 1.
MprmMep UCTOPUM U3MEHEHWSI MECTHbLIX NMPUBEAEHHbIX HANPSXKEHWI (G, ) U (O ) NokasaH Ha pucyHke 6.4.

*

o)) ) N @) A [\ A

BEnok HarpyxeHus BEnok HarpyxeHus

* — NONYUMKIbI MEXay HanbonbWNMK 3HaYeHUAMK (G)
PucyHok 6.4 — paduk nameHeH1s MeCTHLIX NPUBEAEHHLIX HAaNpsxeHni (o, ) 1 (og)

6.4.3 MonHEIN ynpyronnacTU4eckUu pacyeTr
6.4.3.1 B pesynbrate nonHoro ynpyronnacTtuyeckoro pacdeta HAC ¢ y4eToM KOHUEHTpaLun HanpsKe-
HUIA NS KaXO0ro pacyeTHOro MoMeHTa BpeMeHU t onpenensioT KOMNOHEHTL! AehopMaLni B TOUKe: Ex(ly Eyily
€201y Exytty Eya(ly E2x(l)y
13
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3Ha4yeHnss KOMMNOHEHT YCMNOBHbIX YNPYTUX Hal'lpﬂ)KEHVlﬁ cnenyert BbIHUMCNATL NO cbopmynalvl:

ET .
= (1= -(1 T|; 6.34
Srx(1) (1+U)(1_2H)|:( l“L)EX(") THE () T HEZ() (1+p)o ] ( )
ET "
TG L -(1 T 6.35
SEy(l) (1+M)(1—2M)[( H)E (1) + HE (1) + HEy — (1+ )t ] ( )
ET ;
= oM -(1 T|; 6.36
OFz(/) (1+u)(1_2u)|:( H)EZ(1) + MEx(y + HEy () — (1+ 1) ] (6.36)
=
OFxy(l) = 2(1+u)8xy(;): (6.37)
7
SFyz(l) = Sq ooy vty (6.38)
2(1+ )
T
OFzx(l) = E—sz I (6.39)
() = 35 ) 20

roe 3HadeHue koadpduumeHTa lNyaccoHa U COOTBETCTBYET yNpyroMmy gedopMupoBaHuio MaTtepuana.

6.4.3.2 MicTopus n3MeHeHWa MeCTHbIX NMPUBedeHHbIX YCIIOBHBIX YPYrMX HanpsxeHun () hopmupyert-
Csl € Ucnonb3oBaHnem Teopun Museca B COOTBETCTBMM C NMpaBmMnamMn, U3NoKeHHbIMU B 6.3.3, C TEM OTIIUHUEM,
YTO BMECTO KOMMOHEHT MECTHbLIX HanpsiKeHni Oy () BOMKHbI PACCMATPUBATLCA KOMMOHEHTbI G ), PACCHNTAH-
Hble Mo hopmynam (6.34)— (6.39), npu 3TOM BMECTO NPUBEAEHHBIX HANPSHKEHWN (G, ); AOMKHbI ONpeaensaTLes
YCMNOBHbIE YNpyrue HanpsaxeHus (cg);.

6.4.3.3 HanpsikeHue (o) 4N1F MOMEHTa BpEMEHU t, onpefenstoT no Teopvuu Museca cornacHo 6.1.2 no
KOMTMOHEHTaM TeH30pa Hal'lupFlH{EHMI?I B TOHKE Gy, Oy Szt Oxyly Syz(ly Szx(ly

6.4.4 AdhdekTUBHbIN KO3(hhbMUMEHT KOHUEHTpaUumn

6.4.4.1 INpu onpefeneHnn MecTHbIX YCMOBHBIX YNPYTvMX NPUBEAEHHbLIX HANPSKEHUA (Gg) C UCTIONb30-
BaHWeM 3 PeKTUBHOTO KoathrLmMeHTa KoHLeHTpauun K BMecTo dopmynsl (6.29) cnegyeT 1cnonb3oBath

chopmyny

(o) = %[(UL)I — (o )pl+(0F)n (6.40)

nnu

(og); = Kod(o),— (0)p] + (0p) (6.41)

6.4.4.2 3dbdheKTUBHbLIN KOIDMDULNEHT KOHUEHTpaUMU K s MECTHBIX NPUBEOEHHbIX HaNpsKeHWn onpe-
OensiloT Ha OCHOBE 3KCNEepPUMEHTAaNbHbLIX JaHHbIX. [@OMETpUs, COCTOSIHUE NMOBEPXHOCTU, HOMWHArbHbIE Ha-
NPSKEHUA U rpaJWUeHTbl MECTHBIX HaMNpPsKeHWA B 30HE KOHLEHTpaLUMK UCMbITEIBAEMOMO KOMMNOHEHTa, MOOENu
mnu obpasua, ux matepuan v TepmoobpaboTka, yCrnoBUA HarpyXeHusl AOMKHbLI COOTBETCTBOBATL HATYPHOMY
KOMMOHEHTY KOHCTPYKLAW.

6.4.4.3 B pacyetax npu ycrnosuu (G ) < REO,Z 3 PeKTUBHbLIAN KO3IMULMEHT KOHLEHTPaL MK Hanpsxe-
HWIA QONYCKaeTCsl BbIYMCNATL No opmMmyne

Ker=1+q(K;—1), (6.42)
rae g — ko3 PUUMEHT YYBCTBUTENBHOCTM MaTepMana K KOHLeHTpauun HanpsbkeHu (g < 1).

KoadbdunumeHT g cnenyeT BbIMUCAATL:!
-npu (o) = K (c,) 2 RT, no chopmyne

[Ko(02)-RL]: (6.43)

= T
-npu (o, ) = Ks(o,) < RL, cneayet I:IpI/IHVIMaTb paBHIflM dg Tae gg — koacbhuuymneHT quCTBwrueanocnf
MaTepuwana K KOHLUEeHTpaLuuW HanpsikeHWW, onpeferneHHbIn Npyu aMnnuTyge MecTHbIX HAMpsKeHUn, paBHON
npegeny BbIHOCNMBOCTU RL.
KoathdmnumeHT g, BoIbUpaloT B cOOTBETCTBMM C Tabnuuen 6.1.

14

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 18 /42
Crpanuua nokymeHTa - https://GostExpert.ru/gost/gost-70419-2022



https://gostexpert.ru?utm_source=pdf&utm_medium=66642
https://gostexpert.ru/gost/gost-70419-2022?utm_source=pdf&utm_medium=66642&utm_term=page

rOCT P 70419—2022

Tabnuua 6.1 — 3HaveHns kKoad1LIMEHTa HYYBCTBUTENBLHOCTM ¢y

R;o.z"RTn | qo | 30Ha KOHUEHTPALIMK HanpshXeHA B KOMMNOHEHTaX KOHCTPYKLMA
0,4—0,8 1,0 OTBepcTUS AN WNUNEeK KPenneHUsa KPbIWEK K Koprnycam, OTBEPCTUA KpblWeK WU AHWLW, Npu
paguyce ckpyrnenus bonee 40 mm
04 0,9
0,6 0,95 Mepexogb! OT UMNUHOPUYECKUX YHACTKOB K dhnaHuamM npu paguyce ckpyrneHus ot 10 go 40 mm
0,8 1,0
0,4 0,7
0,6 0,8 CkpyrneHus B BEpLUMHAX Na3oB U ONOpHLIX BypTOB Npy paawyce ckpyrneHusa ot 4 go 10 mm
0,8 0,9
04 0,3
0,6 0,6 MeTpudeckas peabba wnunek, bonNToe, raek npu paguyce cKkpyrneHna meHee 1 Mm
0,8 0,8
Mp VIMM evyaHUe — [lpK NPOMEXYTOUHBIX 3HAYEHUAX R;Tao,z"RL 3Ha4eHWe ¢, ONpenensaeTcs MMHEeNHOW MHTEp-
nonsauuen.

6.4.5 OnpepneneHne MeCTHbIX YCITIOBHbIX YNPYrMX HanpsKeHUA B pe3bbax

6.4.5.1 MecTHoe ycrioBHOe ynpyroe HanpshkeHue (6g) B peabbe 60nTOB U WNWeK BbIMUCIAIT B COOT-
BeTCTBUM C 6.4.2. HanpsikeHune (G, ) paccumTbIBaIOT C y4eTOM KoadduumneHTa KoHUeHTpauuu K, onpeaense-
MOro A5 METPUYECKON pe3bbbl Mo hopmyne

(6.44)

S
K. =K |1+157,/~=% |,
rfieisE

rae Ky — Ko3(hMMUMEHT, 3aBUCALLMIA OT TN raiku,

S, — war pesb0bbl, MM;

R — papguyc 3akpyrneHus B OCHOBaHUW BUTKA, MM.

Ana cTaHOapTHOM ralku cxatus koadduumneHT K paBeH 1,0, a AnNA raikn pacTsxXeHusa-cxaTua npu
ANWHe pacTaHYTOW 30HLI, paBHOW AuameTpy pe3bboson Yactu, K, = 0,75.

KoadhdhuumeHT K Ana NpoMexyTOoUHbIX AMWH PacTAHYTOW 30HLI Ak PacTAXEHUA-CXKaTUA yCTaHaBMNu-
BAKOT NMUHENHON MHTEpPNONALNen.

Mpw yBenuyeHun BbICOThI ranku cxatus ot 0,8 anametpa peabboBoi yactv Ao 1,25 v Beiwe K yMeHb-

waetcs ot 1,0 go 0,9.

Mpu pac4eTe pe3bboBOR YacTy WNKUNLKK unn 6onTa, BBOpa4BaeMoi Bo onaHell, crnegyer yqynTbiBaTh
BIMsIHWE Ha K, pasnnuusa MexaHM4YecKux CBOVICTB MaTtepvana Lnunbsku unv 6onta v pnaxua. MNpu 3tom npu
ANWHE BBEPHYTON YacTu WNWIbKU, paBHon ee auameTpy u Gonee, koapuumneHt K, = 0,75.

6.4.5.2 B cnyyae pasznuuua 3Ha4yeHWi Npegena Npo4YHOCTWM MATepManoB LWNWMbKK unu Gonta RETW "

T
hnaHua R, KO3MOULMEHT KOHLEHTPAL MW criefyeT BblYMCNATL No hopmyne

s
K. = KK [1 +1,57, fﬁz] (6.45)
roe 3HaueHue koadhpuumeHTa K, cnefyeT onpefensts no Tabnuue 6.2.
Tabnuuya 6.2 — 3HadyeHus kosdchunumeHTa K,
RLIRT. 0,5 0,6 0,7 08 0,9 1,0
Ky 0,7 0,8 0,87 0,95 0,97 1,0

6.4.5.3 [lonyckaeTcsi MecTHoe HanpsixeHue (cg) B pesabbax onpeaensats ¢ UCMonb3oBaHWeM addek-
TUBHOTrO KoabMLMeHTa KoHueHTpauun K, cornacHo 6.4.4.1. B cnyyae ecnu HanpsxeHue (G, ) He BbIxoanT
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3a npepernbl YNpyroctu, To koadduumeHT K, criedyeT BbMUCNATL No opmyne (6.42). B cnyyae ecnu Ha-
npsikeHve (G, ) BeIXOAWT 3a Npeaernsl ynpyroctu, To Ana pe3s60Boro CoeqUHEHNs C MeTpuieckon peasbon ns
crtanu ¢ ZT = 30 % npwm KOHTponuMpyemom npochune peabbbl ¢ pagnycom 3akpyrneHus B OCHOBaHUKM BUTKa R
AonyckaeTtcs npuHnmaTe K= K.

[ns KOHTponMpyembIX METPUYECKMX pe3bh ¢ BNaauHow Bea 3akpyrneHus u3 cranei c ZT > 30 % 3Ha-
yeHve K= 1,2KG, roe K, — 3HadyeHue KoappruneHTa KOHLEHTPALMKY HanpsiKeHui B pe3bbe ¢ warom s, 1
paguycom 3akpyrnexnus R = 0,11s,.

6.4.5.4 Npwn pac4eTe NpUBEAEHHbLIX MECTHbIX YCNOBHbIX YMPYTMX HANPXXeHWA OT MEXaHUYECKUX U TEM-
nepaTypHbIX Harpy3oK B CBapPHbIX COEQWHEHUAX C HEMOMHbLIM NPONMAaBneHneM, BbliMOMHAEMbIX 8yCTEHUTHBIMU
3MeKTpo4aMM ¥ UCNOoMb3yeMblX ONA NPUCOEOMHEHNUsS] SNEeMEHTOB aHTUKOPPO3NOHHbIX pybaluek, adhdekTns-
HbI KO3MMULIMEHT KOHLIEHTPALMM OCEBLIX HaMpsKeHWA Nboi KaTeropuu cnegyet BbIYMWUCNATL B 3aBUCK-
MOCTKW OT amMniuTyabl U3rbHON G, U PABHOMEPHO pacnpefeneHHon G, COCTaBNAWMX HanpshkeHus 6es
yyeTa KOHUeHTpauuu no dopmynam:

25
K.=35+28-103 %—”’—0,2] [M-zwoSJ

=
¢ Gam T Cap ET
8] + G o
npu 21073 <=2 —3b < 4.407% y 02— <1, (6.46)
E Oam +Oap

Ko = 3,5 npu w <2107 yan — 22" 20,2 wnm npu G.m = 0 HE3ABUCHMO OT ;. (6.47)
E Cam * Oab
Ans konbUeBbiX MEMEPaHHLIX HaNPSHKEHUN BIWSIHWE KOHUEHTPauun He yuuTbiBaloT. BeicoTa cBapHoro
LWBa JOMKHA ObITb HE MEHbLUE TOMLLWHLI CAMON TOHKOM N3 COBAUHSIEMbIX AeTanen B mecTe ceapku. [pn Bos-
HUKHOBEHWW B CBAPHLIX COEAWHEHUAX C HEMOMHbLIM NponnasieHMeM NracTUYecKnX UMKITMYecknx geopma-
UM 3HAYEHNA YCMOBHbIX YNPYrUX HanpsxeHnin 6es yyera KOHLEHTpauun B CeYeHWU CBapHOTO COeANHEHWS
Heobxo4MMo onpeaenuTe U3 yNpyronnacTu4eckoro pacyera.
6.4.5.5 HanpsikeHune () ya, ONPEOENsoT Kak HauBomnbliee no aBCONMOTHOMY 3HAYEHWK YCTIOBHOE
ynpyroe HanpspkeHue 3a BeCb NPoLEcc U3MEHEHUA HanpskeHUN.

6.5 DopMUpoBaHMe pacUyeTHbIX LMKMOB U3MeHeHUA HanpsikeHUn

6.5.1 PopMMpoBaHMe pacyeTHbIX LMKITOB HanpshKeHW JOJHKHO NPOBOAUTLCS B COOTBETCTBUN C NMPUHLMU-
nom HanbonbLIMX Pa3MaxoB: Kaxabli M3 NOCNefoBaTENbHO BbiAENAEMbIX U3 UCTOPUKM U3MEHEHUA HanpsbKe-
HWIA LUUKIOB JOMKEeH UMETb HaUBOoNLLIMA BO3MOXKHLIA pasMax (amnnutyany).

6.5.2 Pasmax npuBeaeHHOro HanpshkeHus A(Gg) B paCYETHOM LVKINE ONpeaensioT no opmyne

Alog) = (OF)max — (F)mins (8:48)

rae (6p)max: (OF)min — anrebpanyecku makcumarnbHoe ¥ MUHUMansHOe 3Ha4YeHUs NPUBEAEHHOTO Hanpsike-
HWSA, COOTBETCTBEHHO, ANSA BbIAENEHHOro PacyeTHOro Lukna.

AMNAMTYAY NPUBEAEHHOTO HaNPSXEHUA (G,-) B PACYETHOM LIMKNe onpeaensioT Kak NonoBuHy pasMaxa.

6.5.3 [lonyckaeTcs onpefenaTk PpacyeTHbIe aMMnUTYAbl LMKIOB (G,z) Ha OCHOBE WCTOPUU U3MEHEHMS
NpWBELEHHbIX HanpskeHWi 6e3 y4eTa KOHUEeHTpauuu (G) npyv NOMOLLM YNPOLLEHHON MEeTOAMKWN, NPUBEneHON
B NpuioxeHun A.

6.5.4 ®opMUpOBaHWE LMKITOB NPUBEOEHHLIX HANpsixKeHW Be3 yyeTa KOHUEHTpPauun (G) BLINMOMNHAETCS
TaK e, Kak 1 Ans YCMNOBHbIX YNPYrUX HanpskeHUi, C TeM OTIIMYUEM, YTO BMECTO rpauKoB M3MeHeHus (Gg)
paccMmaTtpuBaroTcs rpadukm (o).

6.5.5 PekomeHayemblin anropyT™ (OpMUPOBAHUS PacYETHbIX LIMKNOB NPUBEAEHHbBIX HANPSXKEHWI, onpe-
OeneHHbIX C NPUMEHEeHWEM 3HepreTUYeckon Teopum Museca, npuBedeH B NpunoxeHun b.

7 Knaccudumkauma HanpsxeHUN

7.1 Ipw NpoBeaeHUM NOBEPOYHOIO pacyeTa HaNpsKeHUsl B KOMMNOHEHTaX KOHCTPYKLUMUK NOSpa3fensoT Ha

kateropuu. VMicnonb3ayloT crnegylLlme OCHOBHbIE KaTEropyUW HanNpseKeHWin, onpefensemMble U3 ynpyroro pacyera:
- 06mre MemMObpaHHbIe HaNPsXKeHUs G .
- MECTHble MeMDbpaHHbIe HAMPAXKeHUa o
- 06uimne N3rnbHble HanpsKeHUs G,

mL
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MECTHbIe M3rMOHbIE HAaNPSXEHNA Gy ;

- 0BLiMe TemnepaTypHbie HanpsKeHua o7

- MECTHbIE TEMMEPaTypPHbIE HAaNPSXKEHUsA Oy ;

- CpeOHWe HaMNPSKEeHUsl pacTsHKeHUs! No ceveHro 6onTa UMK LWNUNLKK, Bbi3blBAEMbIE MEXaHWUYeCKMMM
Harpyakamu, ¢,

- MakcuManbHble U3rMBHbIEe HanNpPsKeHWs rno ceveHunto BonTa Unu WNUMNbKK, Bbl3biBaeMble MexaHUYecku-
MU Harpyskamu, cp,,.

7.2 6,, — obuwe MemMbpaHHble HanpsKEeHWUs, Bbi3biBaeMble JeNCTBMeM MEeXaHW4ecKux Harpysok, Hop-
ManbHble K pacCMaTpuBaeMOMy CEYEHUI0, pacnpefeneHHbIe No BCeMY CEYEeHWUD W paBHble CpeaHeMy 3Ha-
YeHW0 HaNpsKeHWn B AaHHOM cedeHun. O6uime MeMBpaHHble HanpsikeHUsl A0MKHbI ONPeaenaThcst BHE 30H
KOHLIEHTPAaLUN HanpsiKeHW.

Mprmepamn HanpPHKeHU, OTHOCALLMXCA K KAaTEropun G, ABNAIOTCA CPEeAHME HanpsXXeHNa pacTskeHus
(Unn cxaTKa) No TONWMWHE CTEeHKW UMINMHOPUYECKON, KOHUYECKOW, aNNUMNTUYECKOoW, cchepnyeckon unm Topo-
chepryeckor 060MoYKN, Bbi3biBaeMble 4eNCTBMEM BHYTPEHHEro UMW Hapy»HOro AaBneHus.

7.3 0, — MeCTHble MeMOpaHHbIe HaMpsHKEHWA, Bbi3biBAeMble AeNCTBUEM MEXaHUYEeCKMX Harpysok.
Mem6bpaHHbIe HanpsKeHUs1 OTHOCAT K KaTEropul MecTHbIX, eCMy pa3Mephbl 30HbI, B Npeaenax KoTopoi Hanps-

}eHua npesocxogaT 1,1[c], He npeBbllwawT 0,7,[D(s—c) M 3Ta 30Ha pacrnonoxeHa He Gnuxe yem Ha

1,7,/D(s - c) K Apyron obnacTtu, rae HanpspkeHns npesbliwatoT [o].

MpumMepamu HanpPsXeHUN, OTHOCALLMXCA K KaTeropuu G, , ABMNATCA MeMBPaHHLIE HamnpsXeHUsa oT Me-
XaHUYEeCKMX Harpy3oK B 30HaX coedMHeHWs 06omnoyek 1 naHues.

7.4 6, — obwme n3rnbHble HaNPAXEeHWUs, Bbi3biBaeMble EUCTBMEM NaBIIEHUS U MEXaHUYeCKUX Harpy-
30K, MEHSAKOLUMECS OT MAKCUMarbHOMO NOMOXUTENBHOIO 3HaYEHUs 40 MUHUMATNBHOMO OTPULATENLHOIO 3HaYe-
HWSA NO BCEMY CEYEHMIO U NPUBODASALLME K M3TMBY KOMMNOHEHTA B LIEMNOM.

MprmepamMmn HanpsHKeHUN, OTHOCALLMXCA K KaTeropumn G, ABNSIOTCS:

- HanpsXeHns usruba, Bbi3biBAEMblE ASNCTBMEM MEeXaHUYeCKNX Harpy3okK, 4eNCTBYIOWNX Ha KOMMOHEHT
B Lenom;

- HanpsXeHus narnba, Bbl3biBaeMble AeNCTBUEM JaBNEHUS Ha NNOCKWE KPbILIKK;

- HanpspKkeHWsa Marnba B HaXXMMHBIX KOMbLax W naHuax pasbeMHbIX COEAWHEHWIA, BbI3bIBAEMbIE 3aTS-
rom GONTOB W LUMNWMEK.

7.5 6 — MECTHble M3rMbHbIe HanpPsKeHWs, Bbi3biBaeMble OeMCTBMEM KPAeBbiX CUM M MOMEHTOB OT
MeXaHWYeCKNX Harpysok.

MprMepoM HanpsHKEHWIA, OTHOCALLMNXCA K KaTeropun G, SBNAITCA HanpsikeHus narnba, Bbi3BaHHbIE
LeACTBMEM JaBMNeHWs, B 30HaX COEAMHEHMNS Pa3NNYHbIX KOMMNOHEHTOB (dhnaHew 1 uMnuHapuyeckas obevaiika
kopnyca, coegnHeHue obevaiki koprnyca 1 AHWLLAE 1 T. 1.).

7.6 61— obuwime TemnepaTypHble HanpsKeHWs, BO3HMKaKOLWME OT HEPaBHOMEPHOTO pacnpeaeneHns Tem-
nepatyp no o6bemy KOMMNOHEHTA UMK 13-3a Pasnnynsa Ko3MHULMEHTOB NMMHENHOMO PacLUMPEHNS MaTepranos.

MpumepamMmn HanpPsiKeHUA, OTHOCALLINXCA K KATErOpUKN G4, ABNSAOTCH:

a) HanpsekeHus, Bbi3blBaeMble nepenagomM TemnepaTyp B UMnuHapudeckoi obevaiike B oceBoMm (npo-
LOMNbHOM) HanpaBneHuu;

6) NUHenHas 4YacTb HaMpPsKEHWA B KOMMOHEHTaX B 30HaX COEAMHEHMWA (dnaHey W UMnMHApWYeckas
4acTb Kopnyca U T. n.);

B) NMMHEHAs 4acTb HANPsBKEeHWIN, Bbi3blBAEMbIX Nepenagom TEMNEpPaTyp No TOMWKWHE NMOCKUX OHULL K
KpbiLLek;

I) HaNpsHKeHUs1 B 30He CTblKa LMNUHAPUYECKUX obevaek, BbIMONHEHHbIX U3 MaTeprarnos C pasnuyHbIMK
koadhprUMeHTaMmm IMHEMHOro TemnepaTypHOro pacluMpeHus.

7.7 67 — MECTHbIe TEeMMNepaTypHbie HarnpsKeHus, BO3HWKaloLne 0T HEPaBHOMEPHOTO pacnpeaeneHus
Temnepatyp no 06beMy KOMNOHEHTA WMW U3-3a pPasnnyns KoaULMEHTOB NMHEAHOTO pacluMpeHsa MaTepu-
anoBs, KOTOPbIE HE MOTYT BbI3blBaTb HEAOMYCTUMbIX OCTATOYHbBIX M3MEHEHWNIA (DOPMbI M PA3MEPOB KOHCTPYKLMN.

MprumepamMmn HanNpPsiKeHUA, OTHOCALLUXCS K KATETOPWNA Gy, SBMSAKTCS:

- HaNpsXKeHWs B LeHTPaneHOW YacTu ANVHHbBIX LMIMHAPUYECKMX Unn cdhepuyeckmx obonoyek, Bbi3biBa-
eMble nepenagom Temnepatyp no TOMWWHE CTEHKW, 3a UCKMNKYEeHWeM NMHENHON COCTaBNsALEen Hanpsxe-
HWW, yKa3aHHOW B nepeyucnenunn 6) 7.6;

- HanNpsXXeHust Ha HeBonbLUKMX yY4acTKax Neperpesa (MNW OXNaXAEHWUS) B CTEHKE KOMMOHEHTA;

- HANPSXXEHWUs1 B aHTMKOPPO3MOHHON HaMNmnaBKe W KOPMyce, Bbl3BaHHbIE Pa3HOCTbI KO PULMEHTOB NK-
HENHOro TeMMNepaTypHOro pacluMpeHnst MaTepuarnos.
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7.8 G,,,,, — CpeOHMe HanPsKeHNs PacTAXEHNs Mo cedeHunto 6onTa UNK LWNUIMLKK, Bbi3biBaeMble MEXaH!-
4YecKMmK Harpyskamu (c ydetom unu 6e3 yyerta 3atara).

7.9 O}, — MaKcMmarsbHble U3rMBHbIE HanpPsHKeHWs Mo ceveHnio GonTa UNK WNUITbKX, Bbi3biBAEMble Me-
XaHU4YeCKMMU Harpyakamu (c yyeTom unuv 6es3 ydeTa 3artara).

7.10 1, — HanpsxeHus KpyyeHus B Gontax v WnunbKax.

7.11 6; — MECTHbIE HaNPAXEHNA C Y4ETOM KOHLEHTPALMA HanpsKeHUn.

MNprmMepamu HanpsKeHUn, OTHOCALLMXCA K KaTeropuv ¢, ABNAKTCH HANPSKEHUA B 30HAX OTBEPCTMA,
rantenen, pesbb U T. M. OT MEXaHWYeCKMX Harpy3oK 1 TeMnepaTypHbIX BO3LENCTBMIA, onpedensiemMble C Yy4eToM
adheKkTa KOHLEHTpaL UK HanpsXeHun.

7.12 N3 kateropuit HanpsbkeHWn QOpMUPYIOTCH pacyeTHbIe rpynnbl KAaTErOpUn HaNPsKEHWH, KoTopble
WMCMNONb3YHTCH AN OLEHKU NPOYHOCTU!

()4 — rpynna npuBefeHHbIX HaNpsXeHUA OT MeXaHNYecKMX Harpy3oK, onpeaensemas rno cocTasnsaw-
LWMM 0B MX MEMBPaHHBLIX HANPsHKEHWIA;

(), — rpynna npuBeAeHHbIX HAaNPSAXEeHNA OT MeXaHUYeCKMX Harpy3ok, onpegensaemas no cymmam co-
CTaBNALLMX OBLLUX UMM MECTHBLIX MEMBPAaHHBLIX 1 0BLUX U3TMBHBIX HANPSXKEHWA;

(0)3,, — rPynna npueeLeHHbIX HANPSKEHWA, onpeenseMas Kak CyMma CpeiHUX Nno ceveHuto bonrta nnm
LUMUIMBKWN HaNpPsKEHWA pacTsKeHWs, Bbl3biBaeMbIX MeXaHUYeCKMMIM Harpyskamu, BKNoYas ycunue sartsara, u
TemnepaTypHbIMWU BO3OENCTBUAMN;

(6) 4y, — TRYNMNA NPUBEAEGHHLIX HANPMKeHM B GoNTax 1 WNUMbKax OT MEXaHNYECKNX Harpy3oK, BKM4as
yCcUnue 3atara, U TeMmnepaTypHbiX BO3AENCTBMIA, onpefensemas no coCcTaBMAlWMM HanpsXKeHUn pactaxe-
HUA, n3rnba n Kpy4eHus;

(0) g — MaKkcuMMarnbHbIi pasMax NpMBeOEeHHbIX HanpPsHKeHWA, OrpedenseMbIX No CyMMam COCTaBMsALWNX
0BLMX UMM MECTHbIX MeMOpaHHbIX, 00LWUX U MECTHbLIX M3rMBHBIX, 0BLNX TEMNEepaTypHbIX HaMNpsKeHUn B
KOMMOHEHTAaX;

(0,7 — amMnnuTyaa NpUBEAEHHbIX HAaNpsXeHWW, onpeaensemMbix Mo CyMMaMm COCTaBnALWMX 0Bwmx
NN MECTHBIX MEMBPaHHbIX, 0BLLKMX U MECTHBLIX U3TMOHBIX, OBLLMX U MECTHBLIX TEMMepaTypPHbIX HANPSHKEHUA W
HanpspKeHWn KOMNeHcaUnn ¢ y4eTOM KOHLUEHTPaLWK HanpsoKeHUn.

[Mpw onpegeneHun pacyeTHbIX rPYNM KaTeropuin HaNnpsHKeHWn NpUBeAeHHbIE HaNPSXKeHWa BbIYUCIAKT No
TEOPUM MaKCUManbHbIX KacaTerbHbIX HanpskeHuin cornacHo 6.1.1. Mpu onpeaeneHuy amnnnTya (6 4) Takke
LOMYCKaeTCs BbIYMCMATL NPUBEAEHHbIE HAaNPsKeHUs No aHepreTudeckon Teopun Museca cornacHo 6.1.2.

7.13 B Tabnuue 7.1 npuBeaeHsl Npasmna no onpeaeneHuio rpynn KaTeropuin HanpsiKeHWA No KaTeropu-
SIM HaNpPsKeHWN.

3Hak ® B Tabnuue 7.1 06b03HaYaET, YTO CyMMUPOBAHWE HANPSHXXeHUA Npu (POPMUPOBaHMK NPUBEOEHHBLIX
rpynn KaTeropui HanpsXXeHU BhIMOMHAETCS C MCNOMNb30BaHMEM BbIOpaHHON Teopuun npovHocTy (Tpecka nnu
Muzeca).

7.14 MNpasuna no obpaboTke pacnpegeneHns HanpsHKeHU Mo CEYEeHWMI0 U MO TOMLWMHE CTEHKWN C Lesbi
BblOeneHusa cpedHmx (MeMOpaHHbIX) N M3rMbHbIX COCTaBNALWMX pacnpedeneHns npuBegeHsl B 6.2.

Tabnuua 7.1 — OnpeneneHune rpynn KATeropyin HAaNpPsRKEHWIA MO KATEropUsiM HanNpsKeHWM B KOMNOHEHTaX

Twn kKOMMoHeHTa | Kateropun HanpsikeHui pynna kaTeropuu HanpspKeHui
KOMNOHEHTLI, 3@ UCKIMIOYEHNEM | G, (o)
60NTORB W WNUNEK
[6,wm o, ] ® o, (0),
[cpnmo,,]®c, &0, ®or (o)r
[0, um 0, ] © 0, @ O D OTO O (O4F)
C Y4ETOM KOHLEHTpaUnKn HanpaKeHuin

BonTbl 1 WNUNbKK O ((5)1
Ow © O (6)3
Gmw @ Cr @ GDW ® Tsw (0)4w
Crw @ 07 @ 07 @ Op, D 1T, (Sar)w

C Y4€TOM KOHLEeHTpaunKn HaI'IpFDKEHVIFI
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8 PacuyeT Ha cTaTU4YeCKYH NPOYHOCTb

8.1 MNpwu pacyeTe KOMMNOHEHTOB HA CTATUYECKYHD NPOYHOCTL HEOBXOAMMO NPOBEPUTE BLINOMHEHUE YCMO-
BWUIA NPOYHOCTK cornacHo 8.2—8.7 BO BCEX pacHEeTHbIX peXuMax U YCroBUAX 3KCnnyataumMu, npeaycMoTpeH-
HbIX NpoekToM (cM. 4.12), Npy AEWCTBMK BCeX pacyeTHbIX Harpy3ok (cMm. 4.10), KpoMe gUHaMUYeckux (B TOM
4yucre cerncMuUYecKknx u BUDPaLMOHHbIX).

Mpw onpezenexHuu rpynn KaTeropui HaNpskeHun (c),, (G), CrnegyeT paccMaTpuBaTh TOMbKO MexaHude-
CKWEe pacqeTHble Harpysku (Kpome guHamudeckux). [pu onpegeneHny pasMaxoB NPUBEOEHHBIX HanpsiKeHWN
(o) CrieQyeT paccMaTpmBaTb MEXaHWYeCck1e Harpyskn (KpoMe AMHaMUYECKUX) 1 TEMNepaTypHbIe BO3AENCTBNS.

[Mpw pacyete BONTOB, LUMUIMEK U KOMMNOHEHTOB, NMpegHa3HAYeHHbIX A BOCMPUATUSA NepepesbiBaLLInx
YCUINUIA (HanpuMep LUNOHKKW, KonbLa, 6o6bIWKK) cnegyeT NpoBepsiTh YCNOBUSA NMPOYHOCTU NPU AEACTBUM Me-
XaHWYEeCKNX Harpys3ok (KpoMe AUHaMUYecKux), a Talke Npu COBMECTHOM AEeNCTBUM MEeXaHU4YeCKUX Harpysok
(KpOoMe OMHaMMUYeCKUX) N TeMnepaTypHbIX BO3AENCTBHIA.

8.2 HanpspkeHus pacqeTHbIX rpyrnn Kateropum HanpsbkeHwd, onpeferieHHble npu pacyeTe Ha cTaTtu-
YEeCKYI0 MPOYHOCTb KOMMOHEHTOB, HE AOIMKHbBI MPeBbIWaTh AOMYCKaeMblX 3Ha4YeHWA, NMPpUBEAEHHbIX B Tabnu-
uax 8.1 n 8.2.

3Ha4eHus HOMWHaIbHbIX A0MYCKaeMbIX HanpskeHun [o] v [6],, BblunenaT cornacHo TpebosaHuaAM pas-
pena 5.

Tabnuua 8.1 — [lonyckaemMbie HaNPsKEHUS 419 KOMMIOHEHTOB, 38 MCKNoYeHMeM BONTOB U LWNUIeK

Pexum (o), (o), (0)g
ovn [o] 1,3 [o] -
mind| 2.5 02 |1 opr
d RT p0,2: p0,2
m
AT 1,4 [0] 1.8 [0] —
o 1,35 [o] 1,7 [o] —

8.3 MakcumaneHoe (G), . 1 MUHUMAMbHOE (G),;, 3HA4EHNA NPUBEAEHHbIX HaNPSKEHWI, MO KOTOPbIM
onpefeneH pasmax (6)g, He AOMKHbI N0 aBCONMIOTHOMY 3HaYeHMo NpesocxoauTs RT .

Tabnuya 8.2 — [onyckaeMble HanpsKeHUs Ans 6ONTOR W WNUMEK

Pexum (o), (O)a (O) 44y
ovn [al,, 1,3 [o],, 1,7 [a],,
AYTI 1.4 [o], 1.8 [o],, 24 [c],

vn 07R%y, _ —

8.4 lNpw pacyeTe Ha CTatu4eCKyr Npo4YHOCTb bonToB 1 WNunek yCcunue 3atdara cnegyet OTHOCUTb K Me-

XaHUYECKUM Harpya3kam.

8.5 CpegHue HanpsikeHWa CMATWUS He OOMKHbl NPEeBbIlWaTh 1'5REO,2- B cny4ae, ecnu pacctosiHMe oT
Kpasi 30Hbl NPUIOXEHWSA Harpyskn 4o cBOOOOHOWM KPOMKM NpPEBbILIAET pasMepbl 30HbI, HA KOTOPOW 4eNCTBYET
Harpyaka, 4onyckaemMble HanpsSKeHNsa CMATUA MOTYT BbiTh YBENUYeHbl Ha 25 %.

8.6 CpenHue KacaTenbHble HaMNpsKeHUs cpe3a B KOMMOHEHTax, NpedHa3HavyeHHbIX AMs BOCMPUATUS
nepepesbIBaLLKMX YCUIWIA (CTPOMOBOYHBIE Y3Mbl, MPOYLWWHBI, Landbl), HE OMKHbI NPEBbILLATh AONYyCKaeMblX
3HauyeHuWi, NpuBedeHHbIX B Tabnuue 8.3.

Tabnuya 8.3 — [onyckaeMblie HaNpsKEHWS CPe3a B KOMMOHEHTAaX, 3a UcKNioYeHrem BonToB v wnunek

Pexxum i - -
OT MEXaHWYECKMX Harpys3oK 0T MEXaHW4eCKNX Harpy3oK U TemnepaTtypHbIX BO3AENCTBUNA
ovynl 0,5 [o] 0,65 [c]
AYT 0,7 [o] 0,9 [a]
na 0,68 [o] s
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8.7 Hanps»keHus cpesa B pe3bbax He OOMKHbI NPEBbLILLATE 3HAYeHWI, NpuBeaeHHbIX B Tabnuue 8.4.

Tabnuua 8.4 — [Jonyckaemble HanpskkeHua cpesa B pe3bbax

Pexunm i
OT MEXaHWYeCKUX Harpy3ok OT MeXaHW4Yecknx Harpy3oK 1 TemnepaTypHbIx BO3AEUCTBUIA
ovyn 0.25R}; » 0,32R}g 2
AV 0,35RT, 0.45R
ma 0,35R% > —

8.8 BoinonHeHue Tpebosanuin 8.3 1 Tabnuuel 8.1 no pasmaxam HanpsKeHUn (G)g He ABnaeTca obasarenb-
HbIM A5 KOMMOHEHTOR B TeX CMNy4asx, KOraa BO3MOXHOE Mpu 3KCnnyaTauun nckaxeHue popmbl KOHCTPYKLMK,
CBfI3aHHOE C HEBLINOMHEHMEM AaHHOro TpeboBaHUA, He MOXET MOBMUATE HA HOPMAaIbHYK 3KCNnyaTauu pac-
CUYUTEIBAEMOTO y3na (OTCYTCTBYHKT HAPYLUEHUA MNOTHOCTWA Pa3fMYHBIX COEAUMHEHWIA, OTCYTCTBYET 3aKITUHUBaHWE
NOABWKHBIX 3NIEMEHTOB KOHCTPYKLUN, HET HELONYCTUMbIX AedhopMaLnid CONpsKeHHbIX aeTanei).

HeobxogumocTe yaoBneTsopeHus TpeboBaHus Mo pasmaxam HanpskeHun (G)g OOrmkHa ycTaHaenu-
BaTbCA KOHCTPYKTOPCKOWN (MPOEKTHON) opraHu3auunen.

9 PacueT Ha yCTOMYMBOCTb

9.1 OcHOBHbIe NOMNoXeHusA

Pacuet Ha yCTDI:’I‘-WIBOCTb cnenyet npoBOoOWTb ONA KOMMOHEHTOB, paGOTaI-OLLMX noa HapyxHbiM OaBne-
HWEM WUIK Nog, AeACTBUEM CHUMAOLLIMX Harpy3okK.

9.2 PacyeT TUNOBbLIX KOMMOHEHTOB

9.2.1 Unnungpuyveckasn obonodvka noa AeiCTBMEM HapPYXKHOro AaBneHUs

Pacuet cnenyet npoBoaWTh ANS MMafkKuX LUNMWHAPUYECKMX 0DONoYeK, HaxodswWwmxcsa nog AelcTBUEM
BCECTOPOHHErO UM BOKOBOTO HApyXHOro AaereHus. MNpyu GokoBoOM OaBneHUU OTCYTCTBYET OCeBas Harpyska
Ha Topuax 0BonoYKH.

magkMMyu CHATaKTCS UWIMHAPMYEcKMe OBONOoYKKM, Ha pacHeTHOM ANWHE KOTOPbIX OTCYTCTBYIOT yKpe-
nneHHble OTBEPCTUS C AMAaMeTPOM, MpeBbIakW MM HanbonblniA JoMycKaeMblil guamMmeTp HeyKpemnneHHoro
0OWHOYHOrO oTBepcTUS (cnenyeT onpenensaTts cornacHo FOCT P 59115.8), konbueBble 1 cnupanbHele pebpa
ECTKOCTU Unu apyrue ykpenneHus. NpogonsHelie nubo cnupansHelie pebpa xectkocTtu ¢ yrnom go 30° k 0b-
pasylollen He paccMaTpUBaKOTCA Kak YKpEnreHne oT JeNCTBUSA HAPY>KHOTO OABNEHUS.

PaccmaTtpuBaetcsl rajkas umnuHgpudeckasi obonodka Ha pacyHeTHon gnuHe L. Ons umMnvHgpu4eckon
0D0M0YKN, 3aKPBITOW (hraHLEeBbIMM COeAMHEHUSAMMU UMM MAOCKMMY QHULLAMM, 32 PACHETHYIO ANWHY NPUHUMa-
10T ANUHY 0DOoYKK Mexay drnaHuaMm UM Mexxgy nioCKUMM OHULLEMM.

B cnyuyae ecnu unnuHgpudeckaa obonoyvka ¢ TOPLOB 3aKpbITa NPUBAPHBIMU BINYKNLIMK OHALLAMK, 33
pacyeTHYK ONUHY MPUHUMAOT OMNWHY LUMIMHOPUYECKON 000NoYKN, YBENUYEHHYID Ha ANWHY OTOOPTOBAHHOMO
UMIMHAPUYECKOrO y4acTka u Ha H, /3 kaxaoro gHuua.

PacuyeTHble hopMyInbl NPUMEHUMbI NP BbINOMHEHWW YCIOBUIA

s—-c¢C D
0,002 < <01 <3, as2%, (9.1)
. L
Da max — Da min
rpe @a = 200——————— — 0BanbHOCTb;
amax T Da min
Da - Da min — MaKCUManbHbIA U MUHUMAanbHBIA HapyXHble AMaMETpPbl, B OAHOM noneped-

HOM Ce4vYeHnn LI,VIJ'IVIH,ElpVI‘-IECKOﬁ 06 0noYKM.
KpMTMHECKy}O ONMWHY cnefyet BblMUCIATE NO CbOpMyJ'IE.‘

D

L, =12D L1118 9.2
kr m o ( )
20
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KpuTudeckoe Hanps:keHwe cnegyeTt BbIYUCTATL Mo hopMynam:
-npul =L,

2
6h :1,1ET(SD_C] ; (9.3)

m

D
—anTm<L<Lkr
15
Dy, (s-c)’
o =13ET | 2| . (9.4)
L (D,

Kputnyeckoe gaBneHue cnefyet BbIMUCIATL MO cpopmyne

Pir = 20 (SD;C ] (9.5)
,D,OﬂyCKaeMoe HapyXxHoe gaBneHue criefyet BblMUCNATE MO CbopMyne
[pal = 0.5 Epy,. (9.6)
rae &= min{O,?;%} — NonpaBoYHbIi KO3(MDULINEHT;
Okr

Ana yunuugpuyeckux obonodek ¢ D, < 25 mm v npu D/s < 12 gonyckaemoe HapyXHoe AaBneHue crne-
OyeT BbIYUCIATL No hopMyne

[0,] = 0,67 &py- (9.7)

YcTonumBocTb UMnuHapuyeckon obonoyku obecnedena, ecnu BeinonHeHo ycnosue p, < Ky[p,l, rae ko-
apcpuumeHT K, onpegensior no tabnuue 9.1.

Tabnuua 9.1 — 3Hadenuns koadduuneHTa K,

Pexum Ky,
ovri 1
AYT 1

va 1,25

9.2.2 UnnuHpgpuyeckan o6onoyka nog geicTBUEM OCEBOW CUTbI

®opmynbl NpUMeHWMBI ANS pacyeTa rMmagkux LunvHapuyeckux obonavek 6e3 npogoneHbIX pebep KecTKocTw.

CnupansHble pebpa xecTkocTu nog yrnom Bonee 60° k o6pasyLlell He pacCMaTpuBakOTCs Kak ykpe-
nneHue oT AeNCTBUSA OCEBOW CUIbI.

PopMyrnbl NPUMEHUMbI NPU BbINOMTHEHWUW YCNOBUA

0,002<>-¢

<0,2. (9.8)

m

Pac4yeTHoe oceBoe HanpaXXeHne CXXaTua cnegyet BblHUCNATE MNo cbopMyne

F

e nD,(s-c)

(9.9)

[na onpeneneHns aHa4eHns O0NYyCKaeMoro HanpsaxeHuAa cnegyer onpefendTtb ABa 3Ha4YeHUA KpDUTUHE-
CKOIro HanpsxeHuA:

- HanpsXeHue nepesoro poda — W3 ycnosua oben noTepu yCTOI?I‘-WIEIOCTM UMITMHOPWUYECKOro KOMIMNOHEeH-
Ta Kak OJTMHHOTO CTEePXKHA;

- HanpsAxeHwe BTOPOro poga — M3 yCnoBUA MECTHOM noTepu yCTOHHVIBOCTVI Ll,HJ'IHH,EI,pW-lECKDl?I TOHKO-
CTEHHOM 000MOYKN.
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FOCT P 70419—2022
Kputryeckoe HanpskeHWe NepsBoro poga criefyer BbIYUCMATL Mo hopmyrne

2
61 = 12ET [i—’i’] , (9.10)
roe n = 1,0, B cnyyae, ecnu o6a KoHUa UMNUHAPUYECKOA 060MOYKK LIapHUPHO ONepThl;
n = 0,5, B cnyyae, ecnu oba kKoHLa 060ONOYKM KECTKO 3afenaHbl;
n = 0,7, B cnyyae, ecny 0AWH KoHel, 060MNOYKM WAaPHMPHO OMNEPT, a APYroi JKecTKo 3adenaH;
n = 2,0, B cnyyae, ecnv 0AWH KoHel, 060MnoYkM cBOBOOEH, a APYroi KecTKo 3aAenaH.
KDMTMHECKOE HarnpAXeHne BTOPOro poda cnenyet BblHYUCIIATL Mo cbopmyne

S—-C
s S TZET = (9.11)

m

[onyckaemoe oceBoe HanpshkeHue CxxaTusi crnegyer BeIYUCAATE Mo hopmMyne
[6.] = min{[cJ]4; [o .5}, (9.12)

rae [0gly = 0,580
[0l = 05520k
€, &, — nonpasoyHble KO3(PULNEHTI;
T
44 R
Ei= min{0,7;1—1}, Aq = PO,z;

+ A Okr1

T
B min{O,ZS;k—z}, - Rpoz.
1+ A‘2 Oyro

YCTONYMBOCTL UUnMHApUYeckon obonoykm obecnevyeHa B criyyae, eCnv BeinonHeHo ycrnosue [o,] < Ki[o ],
roe koapuumneHT K, onpefenseTcd no Tabnuue 9.1.

9.2.3 Beinyknoe gHulle nog AeiCTBUEM HaPYKHOro AaBreHus

PacdeTHble dopmynbl NnpegHasHadYeHbl ANs pacdeTa BbiNyKMbIX OHWLW, Nonycdepruyeckon U anmnunTu-
yecko hopPMbI, HAXOOAWMNXCA No4 AeNCTBMEM AaBneHus, paBHOMEPHO pacnpegerieHHoro no HapyXHow no-
BEPXHOCTU.

HonyckaeTca npumeHeHwe OpMyn AnS BbIMYKNbIX OHULL cdhepuyeckoi dopmbl. B cdepuyecknx (Ta-
pene4aTtbix) AHMLWAax NOBEPXHOCTE UMeeT DopMy cermeHTa cdpepsbl.

PacyeTHble hopMyrbl NIPUMMEHUMbI NPWY BLINOMHEHUW YCNOBUIA

0002<3=¢

Hm
g 0.4 02 (9.13)
m Dm

KpMTMHECKOQ Hanps>XxeHuwe cnenyet BbIHYNCIATL Mo cbopmyne

7{2H, |[s-c
oy =12E" | —— : 9.14
wr ( Dm ][ Dm J ( )
KpuTuieckoe gasneHue cnedyeT BblYMCHATL Mo popmMyne
2H s—¢C
= Jigyr | —2 : 9.15
Pyr kr[ Dm )[ Dm } ( )

,D,onycxaewloe HapyXxHoe OaBrneHue cregyet BblHUCIATE No cbopwlyne
[P, = 0,5Epy, (9.16)

’ . A
rae ¢ = mln{0,15;m} — MONPaBOYHbIA KO3MMULINEHT;

.
e Rpo.2
Okr

YCTONUMBOCTL BbINYKIOrO AHWWA obecneveHa B criydae, ecriv BbiMOMHEHO ycnoewe p, < K [p.], rae
ko3athpuuneHT K, onpegensetcs no Tabnvue 9.1.
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9.2.4 KoHn4yecknit nepexon noA AeCTBUEM HAPYKHOMo AaBreHus
PacuyeTHble hopMynbl NPUMEHUMb! ANA pacyeTa Ha Hapy)XHoe AaBrieHue rmagknx KOHMYECKMX nepexo-
[OB C YIMOM KOHYCHOCTHW ¢, YAOBMNETBOPAKLLUX YCIOBMAM
s-c s-¢C
<0,1;, 0,002 <

0m m

0,002 < <0,% 10° < o < 60°, (9.17)

roe DOm n Dm — CpefHue gunamMmeTpbl MeHbLIero mn ©onblUero OCHOBAHWIA KOHWYECKOTO nepexoga cooTBeT-
CTBEHHO.

HDVI o < 10° KOHUYECKUIA nepexon AonyckaeTcd paccMaTtpuBaTh Kak UNITMHOPUYECKYH O6OHOLIKy, aonnHa
KOTDpDI;‘I PaBHa BblCOTE KOHYCa, a Cpe,ElHMI;I AnamMeTp paBeH JUaMeTpy ©onbLUero oCHoBaHMs. TOJ'ILLI,VIHy CTEeHKN
LI,MHMH,D,DVIHECKOI?I obonoykn NMPpUHUMaKT paBHOF‘I TONWwWHE CTEHKM KOHW4YEeCKOro nepexoaa.

KDMTM‘-IE.‘CKOE HanpaxeHuwe cnenyet BblHUCIATE NO q)oplvlyne

3
_o\2
Our —O,SCXETsina,}cosa(SD C] , (9.18)
m
= k-3
e Cy = X a(1-x)" 7
k=1
D
x=—"2" 0<x<0,8;
Dm
a, =1,098; a, = -0,823; ay = 16,250, a, = 6,936; a5 = —6,603.
Ha rpaHnuax pacyertHoro uxtepsana Cy = 17 u C0,8 = 38.
Honyckaetca onpegensite C, B 3aBMCMMOCTH OT 3Ha4Y€HWs X N0 rpadouky Ha pucyHke 9.1.
Cy
40 ~
35 +
30
25
-—_______.___-—-"'_
15
0 0,1 0,2 0,3 0,4 0,5 0,6 0,7 08 x
PucyHok 9.1 — padouk ana onpeanenexus C,
Kputnyeckoe gaBneHue cnegyet BblHUCNATL NO hopmMyne
s-c¢
Pur = 20, ( )coscx. (9.19)
D
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,D,OI'IyCKHE.'MOQ HapyXHoe OaBneHue crnegyet BblHUCNATL No cbopmyne

[p] = 0,5Ep,,, (9.20)
. & )
roe & =min 0,7;m — MONpaBoYHbIA KO3MMPULIMEHT;
%
\ = Rpo2
Okr

YCTOM4MBOCTL KOHUYECKOTo nepexofa obecneveHa B Criyyae, ecnv BbinonHeHo ycrnosue p, < K, [p,],
rae koapduumneHT K, onpenenaeTca no Tabnuue 9.1.

9.2.5 KoHM4YecKui nepexon nog BeVMcTBUEM OCEBOW CUIMbI

PacuyeTHble dopmynbl NPUMEHUMBI AN pacyeTa rmagkux KOHWYEeCKUX NepexofoB, HaxodsLmxXcs nog
OENCTBMEM OCEBOW CUMbI, YAOBMNETBOPSOLWMX ycrosuam (9.17).

Mpwu o < 10° KOHMYECKWIA Nepexo AoNYycKaeTCa paccMaTpyBaTh Kak LUNnMHapUYeckyto obonodky, AnuHa
KOTOpPOW paBHa BbICOTE KOHYCa, a CpeaHUA AnaMeTp paBeH gMaMeTpy BonbLluero 0CHOBaHUA. TOMLWMHY CTEHKK
LUMNUHAPUYECKON 0O0MNOYKM MPUHMMAOT PaBHOKW TOMWMWHE CTEHKWM KOHUYECKOTro nepexoana.

PacuyeTHoe oceBOe HanpsKeHWe cxatua cnegyet BblYUCIATL Mo dhopMyne

F

% = nDgm (s - c)cosa” (0.21)

KpVITM‘-IECKOB HanpaXxeHwe cnenyet BbIHUCIATL NO cbopnnyne

§-cC
Oy = ‘I,ZET( Jcosrx. (9.22)
Om
[onyckaemoe HanpskeHUe CxKaTus criedyeT BblYMCIATL No dopmyne
[6,] = 0,550, (9.23)
: . A _
roe ¢ =min 0,25;m — NoMpaBoYHbIN KO3hPULMNEHT;
-
5 = Rpo2
Okr

YCTOMYMBOCTE KOHMYECKOTD Nepexofa obecneveHa B criyyae, eciy BbINMOIHEHO YCNoBKUE [o.] = Kol
roe koapdmumeHT K, onpegenserca no Tatbnuue 9.1.

9.2.6 KoHnyecknin nepexod npv COBMECTHOM OeACTBUU HAPYKHOMO JaBMEeHUA U OCEBOW CUTbI

YCTOMYMBOCTL KOHMYECKOTO nepexoga obecneyeHa B criyvyae, ecrnu BbINOMHEHO YyCNoBWe

B BT ) (9.24)
[0c] [Pa]
roe gonyckaemoe HapyXHoe AaBneHue M OonyckaeMOoe HanpshKeHWe CxaTtua cnefyeT BbluucnaTh o 9.2.4 u
9.2.5 COOTBETCTBEHHO.

9.2.7 UnnuHgpuyeckana obono4yka npu COBMECTHOM AEWCTBUM HapPY)XHOTO AaBNEHWUA U OCEBOW
CUNbI

PacuyeT crniegyeT NpoBOAUTE 4NA rMadkux LunvHapudecknx obonoyek 6e3 KonbLeBblX, CMpanbHbIX UK
npogonbHbIX pebep KecTKOCTW UK ApYrux BUOOB yKkpenneHus (rodpbl 1 Op.), HaxogaLWKUxes nog AeACTBUEM
OCEBON CXMMAaKLLEN CUMbl U BCECTOPOHHEro nnn 60KOBOro HapykHoro naenerHus. Npu GokoBom gaBneHun
OTCYTCTBYET OCeBasi Harpyska Ha Topuax o60onoyku.

Obonoyka paccMmaTpyBaeTca Ha pacyeTHOM ANMHe cornacHo TpebosaHvam 9.2.1, Mpy BbIMOIHEHMW YC-
noeui cpopmynel (9.1).

YCTONYMBOCTE LMNMHOpUYeckoin obonoykm obecnedeHa B cryyae, ecrnv BbIMONHEHO YCNOBME

(e}
.l <10, (9.25)

+LPa_ o
[oc] [Pa]
rae gonyckaemoe HapyxHoe JaBlneHue U JonyckaeMoe HanpshKeHWe cxaTus cnegyeT BbldMcnaTb No 9.2.1 u
9.2.2 COOTBETCTBEHHO.
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9.3 PacyeT YNCNEeHHbIMM MeTog4aMu

9.3.1 MNpw nNpoBegeHUK pacyeTa KOMMOHEHTOB Ha YCTOWYMBOCTb OOMYCKAaeTCs Onpenendtbh KpUTUYecKue
3HaYeHWs Harpy3ku YMcrneHHbIMKU MeTogamu (Hanpvmep MK3) B cOOTBETCTBMM CO CNeayroLLMMKU NONOXKEHNAMM:

- 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 B cry4ae, eCnu BbIMOMHEHO YCNoBUe

Fkr

Nyr

F< (9.26)

roe f — pacueTtHas Harpyaka, H;
Fkr — KpuUTKMYeckad Harpyska, H;

2
Ny, = g — K03 pULMEHT 3anaca yCTOMYMBOCTH,

& — nonpaBo4HbIA KoadpUUKMEHT, onpedensemMblii Ha OCHOBE COOTBETCTBMA pPaccHMTbiBAEMOW
KOHCTPYKUWW TUNOBbLIM Criydasm, pacCMOTpeHHbIM B 9.2.1—9.2.6, cornacHo NOACHEHUAM K
hopmynam (9.6), (9.12), (9.16), (9.20), (9.23). [ina Bbl4MCrIEHUs Ny, NPUHUMAIOT HaVMEHb-
Lwee 3HadeHwve &.

10 Pac4yeT Ha UMKNNYECKYH NPOYHOCTb

10.1 PacyeT Ha UMKITMYECKYIO NPOYHOCTbL 3aKMYaeTcs B onpeaeneHnn AonyckaeMbiX YUCcen LIMKIOB Ha-
rPYEHUA No 3a4aHHbIM aMnNUTyaamM HanpsXeHWn Unn OonyckaeMbix aMmnnuTyn HanpsXXeHWn 4nsA 3agaHHbIX
4yucen LMKIOB W NpoBepKe YCroBUs LNKITUYECKOW NMPOYHOCTU.

10.2 MeToguka onpefeneHus JoNyCKaeMoro 4Mcrna UMKNos no 3ajgaHHon aMnnuTyae HanpsKeHun npu-
MEHMMa 4151 KOMMIOHEHTOB M3 CTanemn.

10.3 OnpepeneHve JOMycKaemoro Yucna UWMKMOB Mo 3a0aHHbIM aMMnuMTygamM HanpskeHWd unu gony-
cKaeMbIX aMnNNUTy HanpsbKeHWn ANA 3agaHHOro Yncna LMKNoB cnegyeTt NpoBOAUTbL MO YPaBHEHUAM, CBA3bI-
BalOLWKMM gonycKaeMble aMmninTyabl YCHOBHbBIX YNPYIMX HANPSXKEHWA 1 JonycKkaemble Yucna LMKoB.

10.4 AMnnuTyga aKcnnyaTauMOHHOMO HanpsbKeHWs He OOIMKHa npeBbllaTh JOMYCKaeMy aMmnnuTyay
HanpsxeHus [o g], NonydYaemylo Ona 3afjaHHoro yucna uuknos N. B crnyyae ecnv 3aflaHa amnniuTyda Ha-
NPSXEHWs, TO SKCTNyaTauMoHHOe YNCNo UMKNOB N He JOMKHO NpeBbiwaTh Jonyckaemoe Ynucno umknos [Nyl

B cnyyae ecnv npouecc HarpyxeHusi COCTOUT U3 paga UMKIOB, XapakTepusyemMblX amnnnTygamu Ha-
NPSKEHNI (G 4p); U COOTBETCTBYIOWMMU YUCNamMm LKIos N, TO AOMKHO BbIMNOMHATLCA YCIIOBME MPOYHOCTH MO
HaKONMEeHHOMY YCTanocTHOMY noBpexaeHuto cornacHo 10.9.

10.5 Jonyckaemylo aMnnuTyay YCNOBHOMO YNPYroro HanpsKeHusa unv gonyckaemoe Y1ucno LUMKNoB npu
[Nl € 1012 crnefyet BblYMCNATL MO opMynam:

[0.e ] £ o 2. R Ry
aF | — m m
(4ny[No )™ (4nn[NoT)™e -1 (10.1)
__ETe] RE-Rys |
[GaF] = 7 + s
no(41N])" g (4[] 1)

rae ng, Ny — KO3(MULMEHTBI 3anaca NPOYHOCTY MO HAMPSXKEHUAM U YMCNY LMKINOB;
m, m, — napameTpbl, onpegensemsie no Tabnuue 10.1;
RZ— XapaxkTepucTUKa NpoYHOCTKU, NPUHUMaeMas paBHOW
T=pT . 10-27T)-
R.=R(1+1,4-107<Z"); (10.2)
ez— XapakTepucTUKa NNacTUYHOCTK, 3aBucALLas OT 3HaYeHus Zg, onpefgensemas no opmyram:
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% T
F 100 (GF )max - RpO,Z .
e, =115lg - npu (6g) . > RTH 10.3
c 100 — ZZ: SET ( F/max p0.2 ( )
T 100 X
€. = 1,15|gm npu (G F)max < R£0,2' (104)

3 aByx 3HaueHwin [Ny] nnm [o,g], onpedenerHbix no gopmynam (10.1), BeibrpaioT HaumeHbLee.

MpW UCNONB30BaHUM B pacyeTe MUHUMANbHLIX 3HAYEHUI MeXaHUYECKUX XxapakTepucTuk, npu Z7 < 50 %
cnegyeTt NpMHMMATb ZZ= ZT.Npn 27> 50 % crnegyeT NpUHUMAaTh Zg= 50 %.

B cny4yae ecnun xapakTepucTuky NnacTM4HOCTU egonpe,qenmm no sHayeHuio Z7, Nony4eHHOMY Npu Uc-
NblITAHWW Ha CTaTWUYECKOE PacTsKeHWe, TO UCMONb3YIOT HOPMYbI:

*

.
(OF Jmax — Rp0,2
2"
el =0,005Z7 npn (6F)max SR0g 2. (10.6)

e, =0,005Z" -

NPV (OE)max > Rbo.2; (10.5)

Xapakrepuctuku E7, Z7, RL NPUHUMALIOT PABHBLIMKU UX HAMMEHBLLUVM 3Ha4YeHUAM B MHTepBane pabo4mx
TeMnepaTtyp C y4eToM 3KcnryaTauuoHHbix daktopoB. KoabduumeHT 3anaca npovyHOCTU NO HaNPsKeHUAM
Ng = 2, N0 Y1cny umknos ny = 10.

Ta6nuua 10.1 — 3HaveHna nokasatenen CTENEHN m 1 m, 1 Npeaena BbIHOCIIMBOCTH RL

O6o3HaueHne nokasaTenei RT, <700 MMa | 700 < RT <1200 MMa
RT, (Npy CUMMETPUYHOM LKnE) 04RT (0,54 - 2 - 104RT)RT
m 0,5 0,36 + 2 - 10‘4an

Mg

-
0,132Ig R_¢(1+1,4»10‘22T)
R4

10.6 JonyckaeMyl aMnnUTyay HamnpsXKeHWi Ana cBapHOro CoeguHeHusa [o,4g], 3a UCKNKYeHnem ceap-
HOro COefMHEeHWs C HEeMOMMHbLIM NponnaeneHuem (6.4.5.4), cnegyeT BbIMMCAATE MO hopmMyne

[GaF]s = (ps[GaF]l (107)

rae [c,£] — amnnuTyda QonyckaeMblX YCIOBHbLIX YNPYTUX HanpsbkeHul, onpefensieMas no pacyeTHON Kpu-
BOW YCTanocTu UM COOTBETCTBYIOLWEN hopMyre NS OCHOBHOIO mMaTtepuana rnpu sagaHHoM 4Yuc-
rne UMKNoB;
0, — KO3MPULMEHT, 3aBUCALLNIA OT BUAA CBApKW CBapnBaeMblx Matepuanos u Tepmoobpabotku no-
cre cBapkn ¢ < 1.
3HauyeHusa (s ANS psoa CBapPHbLIX COeAUHEHWI NpUBEdEHbl B Tabnuue 10.2. KoadhpuumeHt (g cneqyeTt
WCMOmNb30BaTb COBMECTHO C PacYeTHOWN KPMBOW YCTAanoCTW OCHOBHOIO Matepuana, no OTHOLEHWK K KOTOPOMY
onpegenex Q.
[na opyrux MeToooB CBapku, CBApPOYHbIX M CBApUBaeMbIX MaTeprManos, He ykasaHHbiX B Tabnuue 10.2,
3Ha4YeHue @, onpenensioT SKCNepuMeHTansHo.
Mpn OTCYTCTBUM AaHHBIX O 3HAYEHUU @  MOTYT BbiTb UCMOSL30BaHbI AaHHble Tabnuubl 10.3.
10.7 lNpu pacyeTax KoOpnycoB ¢ aHTUKOPPO3UOHHOW HanMaBKoW OLEeHKY UMKMUYECKOW NPOYHOCTU NPOBO-
OAT pazfensHo ANA OCHOBHOMO MeTanna M Metanna Hanmnaeku Nno KpUBLIM U pacdeTHbIM (PopMynam HacTos-
Liero pasgena ¢ y4eTom KoaduumeHTa ¢.
Koadp@uUMEHT ¢  ANA Hannasku Kopnyca UCNOoNb3yT COBMECTHO C pacHeTHOW KPpMBOW YCTanocTu oc-
HOBHOTO MeTarnna kopnyca.
3HayeHne ¢, AN PYy4YHOW CBapKW CTanu ayCTEHWTHOTO Kfacca 3MekTpogamu mapok JA-395/9 u
3A-400/10Y MOXHO NPUMEHATL NPU pacyeTe Pa3HOPOLHOIO CBAPHOIO COeAUHEHMS cTanen NepnuTHOro Knac-
ca CO CTanbk ayCTEHWTHOIO Knacca Ans CNos, HannaBneHHOro Ha cTanb NeprnuTHOrO Knacca, ¢ UCnonb30Ba-
HWEM pacYeTHOW KPUBOW yCTanocTu cTanu ayCTEHUTHOrO Knacca.
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Tabnuua 10.2 — KoahprUNEHTBI CHKEHUS LIMKIMYECKOW MPOYHOCTIM CBApPHbIX COeAMHEHWI

OcHoBHOW MeTann MeToa ceapku CeapoyHblii MaTepuan Bun TepmoobpaboTkn 0
nocne ceapku 8
Cranu Mapok | PyyHas 3Anektpoab mapok YOHW- | Bea TepmoobpaboTku; 1,0
20, 22K, 20K 13/45 YOHIN-13/45A OTNycK; HOpManwaa-
LMA 1 OTNYCK
SnekTpog Mapku | Bea TepmoobpaboTky; 0, =08
YOHW-13/55 otnyck Ao 10 4 npu (G,£) > 400 Ma;
o, =146 - 0,26 Ig(c,-)
npn 60 < (c,£) <400 MMa;
¢, =10 npu (o) <60 Ma
Otnyck 6onee 154 1,0
ApTomaTuyeckas | CBapodHas npoBono- | bea TepmoobpaboTku 0,9
nog cprnocom ka mapku Cs-08A Cs-
08ICMT 3-458 OTnyck 1,0
OnekTpownako- | CeapoyHasa npoeono- | Hopmanusauma un ot- 1,0
Bas ka mapkm Ce-10I2 Cs- | nyck; 3akanka 1 oTnyck
08IrcMT
Crtann  aycte- | Py4dHas Onektpog mapku 3A- | bes TepmoobpaboTkm 1,0
HWUTHOTrO Knacca 395/9
OnekTpodbl Mapok 3A- | OTnyck 0,8
400-10Y, 3A-898/21b,
3N0-8
AproHoayrosas CeapoyHasa nposonoka | bea tepmoobpaboTku, 1,0
Mapkn Ce-04X19H11M3 | oTtnyck
Tabnuua 10.3 — 3HadeHUs KO3 PULMEHTA CHUMEHWS LIMKNNYECKOW NMPOYHOCTH AN CBAPHOMo cCoeqUHEHUsI
(¢, ANSA CBAPHOTO COEAWHEHWA
OcHoeHoW MaTepuan (cTans)
nocne ornycka 6es oTnycka
YrnepogucTas, KpeMHeMapraHUoBUCTas, NermpoBaHHas, RL < 380 MMa 0,75 0,75
JlermpoBaHHas, 380 < RTm < 520 MlMa 0,70 0,65
JlermpoBaHHas, 520 < RTm <700 MMMa 0,60 0,50
AycTeHuTHas 0,70 0,60

10.8 Ang pe3bb0oBbIX y4acTKOB Wnuniek, DONToB M3 cTanew NepnuTHOrO Knacca UCNosb3yoT pacyeTHbIe
KpuvBbl€ yCTanocTu, Nony4yeHHble ¢ y4eToM KoadpduLUrMeHToB 3anaca Ns= 1,5n ny = 5.
10.9 YcnoBue NpoYHOCTM NPY HAMUYUKM Pa3NUYHbIX LMKITUYECKAX HAarpy3okK cnenyeT npoBepaTh no dhopmMyne

K

by

i=1[Noli
roe N! — YWUCNO UKMKIOB j-ro TMna 3a BpeMaA aKkcnnyataunu;
k — obLee YMCno TUMNOB LMKIIOB;

[Npl; — monyckaemoe 41Crio LUMKIOB i-ro TUna ¢ aMmnimTyaow (G ,45),
ay — HaKoMneHHoe ycTanocTHoe NoBpexaeHune, npeaensHoe 3HaveHme kotoporo [ay] = 1.

= ay <[ay] (10.8)

11 PacuyeT Ha conpoTuBneHne paspyLlleHnto

11.1 OGwWwMe nonoxeHunn

11.1.1 MNonoxeHus 4aHHOTO pasaesna He pacrnpocTPaHATCa Ha pacyeT Whnunek u 6onTos.
27
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Pacuet Ha COnMpoTUBNEeHWe pa3pyweHutd gonyckaeTtcda He NpoBOOWUTbL O5A KOMMNOHEHTOB M3 yrrnepogn-
CTbIX, NNermpoBaHHbIX (B T. 4. KpeMHEMapraHuoBUCTbLIX U XDOMOMOJ’IMG,E[EHBaHa,EIMBBbIX) N BbICOKOXPOMWMCTbIX

CTaJ'Iel;'I, E€CJITN BbINOINHAEeTCH yCJ'IOBVIe
112-R1mn4f0,25.10% . x5
i pO!Z H

e - <1, (11.1)

50 \>
0,52 () (10+70-exp(0,019- (Toyin — Ty +8T¢,gp))) + 20

n-8

rae ny = 2,

S — TOonuwuHa CTeHKWn, MM,
R;faj"z — 3HaueHve npeaena TekydecTu npu Temnepatype T ..., MMMa;
T nin — MUHMMarnbHas Temnepartypa skcnnyataumn, °C;

T, = T * AT — KpuTUdeckas Temnepatypa XpynkocTu martepuana ¢ y4eToM TepMUYEecKoro ctapeHusi, °C;
T — KpUTHUYecKas Temnepartypa XpynkocTu Matepuana, npuHuMaemasi CornacHo JOKYMeH-
TaMm Mo cTaH4apTM3auuK Ha KOHCTPYKUMOHHbIE maTepuansl, °C;
AT, — MaKkcumanbHoe 3HadeHue CABWUra KpUTUYECKOW TemnepaTypbl XpYnKoCTW BCheacTBue
TemnepaTypHoro ctapeHua (cm. 11.3.3), °C;
8T,,.., — 3HaueHue, npuHumaemoe no NOCT P 59115.6, °C.

11.1.2 PacuyeT Ha cOnpoTUBMNEHWNE pa3pyLUEHWIO CneayeT NPOBOOUTE ANA BCEX PEXMMOB 3KCnnyaTauuu,
Bknoyaa OYIM, M0, AYTI.

11.1.3 Pac4yeT crnegyeT npoBoanTe Ans 30H TYK, B KOTOpPbIX BO3MOXEeH HecTabuibHbIA pOCT TPeLUUHEI,
TaKuX Kak CBapHble coequHeHus (LWBbl), obnactu ¢ HanbonblWKMMK 3HAYEHNAMUW KOIPULNEHTOB MHTEHCUMBHO-
CTW HaNPsXXEHWA, C HAUMEHBLLUWMU 0MYCKAEMbIMU 3HAYEHUAMUN XapaKTEPUCTUK TPELLMHOCTOMKOCTY, a Takke
C HAUMEHBLLUMMW OTHOLUEHUAMW OOMYCKAEMbIX 3HAYEHWA XapakTEepPUCTUK TPELLUMHOCTOMKOCTU K PacHeTHbIM
3Ha4YeHWAM NapaMeTpPOB MEXaHUKKU pa3pyLLEeHus.

11.1.4 Pac4et cocTouT 13 BbiIDOpa pacyeTHbIX 30H, MPUHATUA (MOCTYNMPOBaHWA) pacyeTHOro gedekTa,
onpefeneHuns Ansi Hero napaMeTpoB MeXaHWKU paspyLleHUs 1 OLEHKW CONPOTUBRMEHWUS paspyLLUEeHUIo NyTem Ux
cpaBHeHusl ¢ JonycKkaemMbIMM 3HAYEHUSIMW XapaKTEPUCTUK TPELLUHOCTONKOCTK.

11.1.5 Pac4eTHbIn gedeKT gns OCHOBHOro MeTanna M CBapHOro LWBa LWNNUHOPUYEeCKUX, cchepuyecknx,
KOHUYECKWX, ANMUNTUYECKUX, MNOCKUX KOMIMOHEHTOR CneayeT NpMHMMaTh B BUAE NOBEPXHOCTHOW NOMy3nnun-
TUYECKOW TpeLUnHbl (prcyHok 11.1), @ B OKpECTHOCTM OTBEPCTUIA 1 B 30HAX NpucoeanHeHwWs natpybkoe — B
BME NMOBEPXHOCTHOM YeTBEepPThaNIMNTUYECKOW TpeLwmHbl (prucyHok 11.2) rmyBuHon a = 0,25s ¢ COOTHOLEHU-
em nonyocei a/c = 1/3. Mpw 3TOM AN KOMNOHEHTOB C aHTUKOPPO3MOHHOM HaMMaBKoW Mpu pacyeTe rmyouHebl
TPELUMHbI @ TOMWMHY CTEHKW S NMPUHWUMAKOT PaBHOW CyMMe HOMWHAaNbHOW TOMLIMHLI CTEHKM KOMMOHEHTa W
TOMNLWHBI HANMaBKM.

7

NG
LO
N

PucyHok 11.1 — NoBepXxHOCTHaA NoNyannunTUyecKasa TpeLlnHa
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PucyHok 11.2 — MNoBepxHoCTHas YeTBepTbannMnTU4eckas TpeLumHa

&\\\

PacueTHbIl gedekT cneayeT pacnonarate napannensHo Nrowagkam AeACTBUS MaKCUManbHbIX HOp-
MarnbHbIX HANPSXKEHWUIA.

11.1.6 KoabhuumeHT 3anaca MpoOYHOCTY NPU pacyeTe Ha COMPOTUBMEHWE Pa3pyLUEHUI0 Ny creayet
NPUHUMaTL, B 3aBMCUMOCTHM OT KaTeropMu pacyeTHOro pexuma, paBHbIM:

- ana OYN n, = 2;

-npu M ng = 1,5,

- ana AYT = 1.

11.2 YcnoBuA Npo4YHOCTHU

11.2.1 ConpoTuBneHne paspylleHWo cuMTaeTca obecneyeHHbiM, €CNK B KaXKOblA paccMaTpuBaeMblii
MOMEHT BpeMeHW ONnA KOMMOHEHTa C NOCTYNUPOBaHbIM pacyeTHbIM AedeKTOM B BUAe TPelUUHbl Ans BCex
PEXUMOB 3KCMMyaTauuu BLINOMHAETCA YCNOBKUE

K,<[K ], (11.2)
nnm
K, < [K]; (11.3)

roe K|, K; — k03pULMEHTEI MHTEHCUBHOCTU HANPSXKEHWIA, PACCUNTHIBAEMEIE B NMMHENHON U HENUHERHON
NocTaHoBKe cooTBeTcTBEHHO, MMa - m1/2;
[K\]; [K ], — ponyckaemble 3Ha4eHnsi KO3HPULNEHTOB MHTEHCUBHOCTU HANpsiKeHWIA, onpedensemMble co-
rmacHo 11.3, MMa - M”Z;
| — WHOEeKc, ykasbiBaKLWMIA Ha TO, YTO AONyCKaeMble 3Ha4yeHnsa KoadULUMEHTOB MHTEHCUMBHOCTH
HanpspKeHWA pasnuyalroTcs B 3aBUCUMOCTU OT KAaTEropvMM pacyeTHOro pexvma:

-i=1 gna OY;

-i=2ona 0,

-i=3 gna AYTI.

11.2.2 PacyeToM gOmKHO ObITb OnpegeneHo MmakcumanbHoe 3HadeHue Koadh@uUMeHTa MHTEHCUBHOCTI
K, unun K| B To4kax A u C pacyeTHOro gedekta B Kadbli paccmMaTpuBaeMblii MOMEHT BPEMEHU B KaX[aoM
pac4yeTHOM pPEeXMME C yYeTOM NepeMeHHOro BO BpeMEHU pacnpeaeneHnsa TeMneparyp 1 Hanps:eHun no Ton-
LWUKMHE CTEHKM KOMMOHEHTAa B aHanM3MpyeMon 30He, BKIYasa OCTaTOuHbIe HanpsKeHUsl B OCHOBHOM MeTanne
1 cBapHoM LBe. [lonyckaeTcs NpUHUMaTh OCTaTOMHOE HanpsikeHWe paBHbIM Npedeny TeKyyYecTu npu Temne-
patype 293 K (20 °C).

Mpw pac4dete no ycrnosuam (11.2) v (11.3) mexaHnyeckue CBOMCTBA aHTUKOPPO3VMOHHOM HaMNnaekyu Npu-
HUMaIT TOXAECTBEHHbIMM CBOMCTBAM OCHOBOrO MeTanna Wnu MeTanna LBa CBapHOro COeAVHEHEHUA B 3a-
BUCUMOCTHW OT pacnonoXeHns noctynupyemoro gedpekta. [py pacyete nong Temnepatyp ¥ HanpsSXKeHun cne-
OyeT y4uTbiBaTbh TeNNoguanveckne CBONCTBA aHTUKOPPO3MOHHOW HannaBKu.

11.2.3 KoadhdWLUMEHTEI MHTEHCUBHOCTW HanpsikeHW K| BbiuMcnaAT cornacHo 11.4. [lonyckaeTca onpe-
AeneHve napameTpoB MeXaHUkK paspyLieHus (K ) cornacHo tpeGosanuam FOCT P 59115.14,

11.2.4 Pac4eT Heob6xoaMMo NpoBoAUTbL TOMbKO 40 TEMAEpaTypbl T, Npy KOTOPOI1 BLINOMHAETCS ycrnoBue

150 -3
112-R75240,25-1073 .1t 5
B - 2 =l (11.4)

50 0,25 .
0.52-(] -(10 +70. exp(o,mg-(T Tk BTC,_Ch)))+ 20
w8
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roe Ny — KOIMPULMEHT 3anaca, onpegensemslin no 11.1.6;

Rgr;z — 3Ha4yeHue npefena TeKy4yecTn Npu TemnepaType T
S, TK, STcr-ch — OnNpegensaT CornacHo NoAcHeHUaAM kK popmyne (11.1).

11.3 JonyckaeMbie 3Ha4eHWUA K03 PULNEHTOB MHTEHCMBHOCTU HanpsiKeHUn

11.3.1 flonyckaemsbie 3HaueHus [K ]
11.3.1.1 Jonyckaemoe 3HayeHne KoaduumeHTa MHTEHCUBHOCTM HanpshkeHun K ; credyeT BblYUCNATb
no gpopmyne

K C
[K,], =j, (11.5)

rae K;. — cTatnyeckas TpelmMHoCTonKocTe, MMa - M”Z;

Ny — KO3M@UUUEHT 3anaca, NPUHUMaEeMbli No CredyioLw M npaeunam:

- ONA yrnepoaucThIX, MErMPOBaHHbLIX (B T. Y. KDEMHEMAaPTraHLOBUCTLIX M XpOMOMONWUOAeHBAHAANERLIX) U
BbICOKOXPOMMWCTbLIX CTanei npu Temnepatype T, He npeBkllwlatolwen T, n, onpegensoT no 11.1.6;

- npu Temnepatype T, npesblwawowen T, ny, = 1,1;

- ANA cTanen ayCTeHUTHOro knacca ;= 1,1.

11.3.1.2 3HaveHue K . ina cranen aycteHUTHoOro knacca onpefensatot no MOCT P 59115.6—2021 (noa-
pazgen 13.1).

11.3.1.3 3HaueHve K. ANs yrnepoaucTbiX, NErMpoBaHHbIX (B T. Y. KDEMHEMapraHUoBUCTbIX U XPOMO-
MonnMbaeHBaHaaueBbIX) U BLICOKOXPOMUCTLIX CTaneln npu Temnepatype T crnegyeT BeIMUCAATE No popmMyne

0,05 0,05
Ky (T)npn Ko (T) < K3 (T)

K(T)= , (11.6)
KE(T) npu K905(T) = KBU(T)
roe KB&OS — KpUTMYecKoe 3HavyeHue KoadpdUUMeHTa MHTEHCUBHOCTW HaNpshKeHW (CTaTUYeCKoN TPeLyuHOo-
CTOMKOCTW) NpW ANUHEe PpoHTa TPELLMHbI B'D M BEPOATHOCTU Xpyrnkoro paspywexus 0,05, pac-
cyuTbIBAEmasn no opmyne
B 14
0,05 0
K.~ {T)=0,52- B '(KJc(med)(T)_Kmin)+Kmin1 (11.7)
fo]
rae Bp — ANYHAa (PpOoHTa NOCTYNMPYEMOro pacyeTHoro agedpekra, MMm;
By =25 mm;

KJc(med) — MeguaHHoe (COOTBETCTBYIOLEee BEPOATHOCTH XPYNKOro paspyweHus 0,5) 3HadyeHne ctatnye-
CKOW TPELWHOCTOMKOCTY K ;. ANA ANWHbI (DPOHTaA TPELUWHBI, paBHOW 25 mm, Mlla - m12:

Kmin — MWHUManbHO BO3MOXHOE KPpUTWU4YeCKOoe 3Ha4deHue cTatuyveckom TDELLI,VIHOCTOFIKOCTI/I, paBHOe
20 MMa - m12,

B cnyvae ecnu Bp > 200 MM, B pacyeTe npuHMMaoT Bp =200 mm.

3HaueHus K joimed) ¥ KJe' npuHumaioT cornacHo MOCT P 59115.6—2021 (nogpasgen 13.3).

11.3.2 [lonyckaemble 3Ha4eHus [K|]

11.3.2.1 Jonyckaemble 3Ha4eHWA KOIMPULNEHTOB NMHTEHCHBHOCTH HanpsxeHni [K|]; paccunTbiBaloT Ha
OCHOBE TemnepaTypHbIX 3aBMcumocTein K|, unun K ;. MaTepuanos Ha KOHel, Cpoka Crybbl.

11.3.2.2 [Jonyckaemble 3Ha4yeHUs KO3MMOULUUMEHTOB MHTEHCWUBHOCTU HaNpsXeHWn 3aBUCAT OT MpuBe-
AeHHOM TemnepaTypsl (T — T,) n kateropuu paccMaTpuBaemoro pexvma. MismeHeHne CBOWCTB Matepumarnos B
npouecce 3KCNnyaraumn y4nTbiBalT BBEASHWEM B PACYeT CABWUIOB KDUTUYECKOW TeMNepaTtypbl Xpynkocti T,
BCNeACTBME Pa3NUYHbIX BO3AEWCTBIIA B Npouecce akcrnnyartaumn. 3asMcumMocTs [K|]; oT [T = T,] nony4yaror, kak
ornbalowan AByx KPMBbIX, OnpedensaeMbix No UCXOAHON TemnepaTtypHon 3aeucumoctut K. unun K,..OgHa us
3TUX KPUBLIX JOIDKHA ObITh MonyyYyeHa AeNeHWeM OpAWHAT UCXOAHOW KPMBOW Ha KO3MULIMEHT 3anaca NpoYvHo-
CTU Ny, Opyras — CMeLeHNeM MCXOQHON KPUBOM BAOMbL OCK abcumnce Ha 3HaveHne TemnepartypHoro 3anaca AT.

KoadhduumeHTsl 3anaca n, npuHUMatoT cornacHo 11.1.6.

TemnepatypHbIi 3anac AT npyHMMaeTCs:

-ans OYN (i=1) AT = 30 °C;
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-npu WO (i=2) AT = 30 °C;
- ana AYT1 (i= 3) AT =0 °C.
3Ha4YeHue KpUTUYECKOW TeMNepaTypbl XpynkocTu T, npuHUMaloT cornacHo 11.3.3.
11.3.2.3 lNpw onpefenexun [K|]; 3HayeHus cnoeHca F, u Temnepatypel 7 NPUHAMAIOT PABHBIMU NX 3HA-
YeHUsIM B pacyeTHOW TouKke hpoHTa TpeLUMHbI.
11.3.3 Kputnyeckan tTemnepatypa XpynkocTtu
11.3.3.1 KpuTudeckyto TeMmnepaTypy XpynkocTu MaTepuana crnegyeT BblYUCAAThL No doopmyne
T =T +ATH (11.8)

rae T)p — KpuUTW4YecKasa Temnepatypa XpynkocTu matepuana B UICXOLHOM cocToaHuu, °C;
AT} — CABWI KPUTUYECKOW TEMMEPATYPbI XPYNKOCTU BCNIEACTBUE TEMMNepaTypHoro ctapeHus, °C.
11.3.3.2 3HaveHusa T, AT+ NpyMHUMAOT N0 AOKYMEHTaM Mo cTaHdapTu3auMn Ha KOHCTPYKLMOHHbIE
k0 T

marepuansl UNK OnpefensioT 3KCrepuMeHTansHo. [lonyckaetcs MpUHUMAaTe AaHHbIE XapakTePUCTUKM Mo
FOCT P 59115.6.

11.4 Onpegenexve ko3 hruuMeHTa MHTEHCUBHOCTN HanpsixeHun K,

11.4.1 Pac4eT ¢ ncrnonb3oBaHuem KI A0NyCKaeTcAa NpoBOAUTL, eCli BbINONHAETCH yCrnoBue
H T
oH< 0,8RT; 5, (11.9)

roe c"gﬁ— 9hheKTUBHLIE HETTO-HaMNPAKEHMS.

3HaveHune G’gﬁ crnenyet BblHUCNATL NO cbopnnyne

H Ooff
Opff = ea/s (11.10)
" 2s a 01
1+__[1__)
TC S

re Ggp — 3PeKTUBHbIE BPYTTO-HANPAXKEHNS.
AhheKTnBHbIE BPYTTO-HANPSKEHUA G CNIEAYET BbIYUCATL U3 YCNOBUA

K{oem = Ko}, (11.11)

rae K{o} — makcumanbHoe 3HaueHvne KO3(UUMEHTa UHTEHCMBHOCTW HAMPSOKEHWH B TOYke A (pWUCYH-
kv 11.1, 11.2) npu gencTBUW HaNpPsKEHWIA PacYeTHOro peXxnmMa, HEpPaBHOMEPHO pacnpenenex-
HbIX MO TOMLMHE CTEHKN KoMnoHeHTa, MMa - m1/2;
K {0 — 3aBUCUMOCTL KO3 MMLUMEHTE VHTEHCMBHOCTU HAMPSKEHWIA B TOYKE A OT HaNpPSKEHUN C
paBHOMEPHO pacnpeAeneHHbIX No TOMNIMHE CTeHKN KoMnoHeHTa, MMa - m1/2,

KoadhdmuneHTsl MHTEHCUBHOCTK HanpskeHWn K| B To4ke A [0NyCcKaeTcs ONpefensiTs CormacHo rnoso-
KEHUAM HacTOoSALLEro nogpasgena.

11.4.2 B cny4ae HeBbINoONHeHUs ycnoeua (11.9) pacyeT gomkeH 6biTe NpoBeeH MeToAaMKU HENUHENHOR
MEexXaHWUK/ paspyLueHus ¢ Mcnonb3oeaHnem K (BbluncneHnem J-nHrerpana) Ha ocHose HAC B KoMnoHeHTe,
paccYMTaHHOro B YNpyronnacTuyeckon NOCTaHOBKE.

11.4.3 JonyckaeTtcs B criyyae HeBbinonHeHus ycnoeus (11.9) npoBoauTe pacyeT meTogammn NMHenHow
MEeXaHWKW1 paspyLUeHus C UCMoNb3oBaHNeM CneayrLen Nnpoueaypbl KOppekuun koaUuuneHTa MHTEHCUBHO-
CTW HanpspkeHWn K, ¢ y4eToM NNacTUYeckon 30HbI Nepes hpoHTOM pacyeTHoro aedekra.

Paguyc r, MM, NNacTM4eCcKoW 30HbI B BEpPLUMHE TPELUWHBI crefyeT BelHUCASATL No opmyrne

Z
_10°[ K

T ar | of
6m Rp0,2

r

(11.12)

roe RE{) 5 — 3HauyeHue npepgena TeKy4yecTu B BepliuHe TpewmnHbl, Mla;
K| — 3Ha4yeHune KoadduumMeHTa MHTEHCMBHOGTU HaNpPsXKeHUA B BepLIUHe TpelwrHbl, MIa - m12,
CKOppeKTMpOoBaHHOE 3HaYeHue Ko3dULNEeHTa MHTEHCMBHOCTIU HaNpseHu Klp BbIYMCIAKT Nno dopmyne

a-+r
K,pzaKl‘fT, (11.13)

rae KOQCb(bVILIMEHT oL crnegyet BbiHUCIIATE Mo crnegyrwnm rnpasuinam:
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-oo=1npur<0,05(s— a);

PSSt e - 5 e e
0,035(s-a) ) " o |

-ao=16npur>0,12(s— a).

11.4.4 Koagp(pUUMEHT MHTEHCMBHOCTM HanpskeHun K, ans BoibpaHHbIX pacyeTHbIX TpelluH criedyert
paccyYMTbiBaTh aHanuTuyeckn, YncneHHo (MK3, meTon BeCOBbIX YHKLUMIA) UMK SKCMIEPUMEHTarbHO.

11.4.5 KoathprumMeHT HTEHCUBHOCTK HanpsxeHnia K|, MIa - M2 nns unnuHOopUYeckux, cepuyeckux,

KOHUYECKUX, SNIJTUMNTUHECKMNX, MNITOCKUX KOMMOHEHTOB, Harpy>xaemblX BHYTPEHHUM OaBreHuemMm u temneparyp-
HbIMUW BO3OENCTBUSMMU, AonyckaeTcd KOHCEPBATUBHO BbIMUCIIATE MO cbopMyne

1

n(‘ijp +64Mg )[“%)2
Q

roe . — KOaULMEHT KOHLEHTpaUUW HanNpskeHWn, onpedenaemslia cornacHo 11.4.9 n 11.4.10;
G, — COCTaBfsLWas HanpskeHu pactsxeHus, MlMa;
Oq— cocTaenawLwan narmbHelx HanpskeHuin, MMa;
Mp =1+0,12(1 - alc);
Mq =1-0,64 - alh;
a — rmybuHa TpewnHbl, MM;
¢ — rnonygnuHa TpewuHbl, MM;
h — OnuHa 30HbI, B Npefenax KOTOpoW COCTaRNALLAasa N3rMbHbIX HANPSIKEHWUA COXPaHSET NONoXKNTENb-
HOEe 3Ha4yeHue, MM;
Q=[1+4,6"(al2c)"8512,
Mpwu pacuetax ons pexumoB OYT1 u W gonyckaetcs npuHumats h = 0,5s.
[Mpw pacyeTe 30H, rAe OTCYTCTBYET KOHUEHTpaUWsa HanpsxeHWin, npuHumatot n = 1.
11.4.6 CocTaBnsoWyl HanpsKeHWA pacTsaXeHWs (KOMbLEBbIX UMW OCEBbIX) criegyeT BbIYMCAATE NO

dopmyne

- a:1+0,15(

K =

: (11.14)

ojp = 3o (11.15)
S
rae o; — PYHKUMA NU3MEHEHUA HAMPSHKEHWIA No TOMNWKUHE CTEHKY,
J — koopauHaTta 6 unu Z;
0 — OKpY>XHOE HanpaeneHue;
Z — 0CceBOe HanpasneHue;
S — TOnMWMHa CTEHKU B PACHETHOM CEYHEeHUU.
11.4.7 3HaveHVe cOCTaBNAKLEN HanpsxXeHnn narnba cnegyeT BolMMCNATL N0 hopmyne

%jq = %jn ~ %jpr

roe Gjn — 3HaveHue qDyHKLI,VIM N3MEHEHWA Hal'lpﬂ}KEHI/IPI no ToniwuHe cTeHku B Touke n, Mla.

(11.16)

Touky n crnegyeT pacronaraTe Ha HapyXHOW MMM BHYTPEHHEeR NMOBEPXHOCTUM KOMMOHEHTa B 30He fel-
CTBUSA MakcMMarnbHbIX PACTAMMBAOLMX HAMPSKEHWIA.
11.4.8 [lonyckaeTcst KOHCEPBATUBHO BLIMUCIATEL K| no hopmyne

K; =n(0,865, + 0,545,) - (s/10%)"/2, (11.17)
rae G, 1 o, MMa;
S, MM;
K, MNa - m"2,

11.4.9 KoadbdbmumeHT 1 Ons 30H nepexofa KecTkocTen (coeduHeHue dnaHueB € LWIUHOPUYECKON
YyacTkHo Koprnyca, rantenu u ap.) cnegyet BbIYUCIATE MO dopMynam:

n=1+(K,—1)°%7-1,8/(s/Ry) npu 0 < sIR, < 5; (11.18)
n=1+(K;— 197 - 9/(sIR,)? npu s/R, > 5, (11.19)
roe R2 — pagnyc KPpMBU3HbI KOHLUEHTPAaTOpPa HalpAaXeHWUA (I'aJ'ITEJ'IVI) B pacCyMUTbiBa€MOM CEeYEHUN, MM,
32
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K — TeopeTnyeckuin KoaM@UUMEHT KOHLEHTpauun (4OMycKaeTcs NPUHUMaTh PaBHbIM 3HaYeHWo K
npv pacTsxeHuu).
Mpun > K cneayeT npuHuMats 1 = K.
[onyckaeTca onpedensaTs 1 Mo rpaukam Ha pucyHke 11.3.

n N
2.8
\\ K.=4 |3 [25]| 2|15[1.25
2,6 o . / ya i
24 \\

22 \

/
AN

L/
v
7

NAYIINAL

20 TS . T

1,8 74 — | —

16 M:Hh— H:'——-

” ‘\'“‘M..__ - [

1,2 T~

1’02,0 25 3,0 35 40 45 5,0 siR,
a) 2<s/R,<5

n

1,9

1,8

1,7

1.6
1,5

1.4

\\ //
NN\
i
]

1,3

1.2

H

1,1

1,0

1// ///// ;/
AN
™~
™~
™~
1
\\
<
"~

10 15 SIR,
6) S/IR,>5

PucyHok 11.3 — 3aBncrMocTs KoathduuneHTa 1 oT oTHoLweHuA /R, AnA 30H Nnepexofa KecTKocTew

11.4.10 KoadpduumeHT 1 ons 30H OTBEPCTUA (MpucoeduHeHns natpybkos, wTyLepos, Tpyb) cnegyet
BbIMMCMSATL MO opMynam:

n=[1+5(K,— 1) exp(-0,86s/R,)]"? npu s/IR, < 0,8; (11.20)
n=[1+2(K, - 1)(s/R)]"2 npu s/R, < 0,8, (11.21)
rae Ry — paguyc OTBEPCTUSA.
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HonyckaeTtca 1 onpegenaTb no rpadukam Ha pucyHke 11.4.

n n
. 28
< ;
a0 IS Ko=3 26
) T~
<] y
M 12,5
25 \z\ - 5 5 prg
[ \., o
. - \.‘____ ] 20 i
[ 2 \
e \ 18 \ 2,5
2,0 ] , N 5
“"‘--...,__ ™ Ay
15 10 ™
~1_ |1, . \\\(7@\‘/ 15
15 , _‘,
) \\7&,4‘:_:""‘-&... |
1.2 ~lz |
1,0 1,0
0 02 04 06 0.8 s/R, 0 2 4 6 8 s/R,
a) siR<1 6) /R, >1

PucyHok 11.4 — 3aBUcKUMOCTb KoathduLMeHTa 1) OT OTHOLLEeHWA s/R, ANA 30H PacnonoXeHnst OTBePCTHRA

11.5 OnpegeneHne MMHUMaNbHOW OONYCKAaeMOW TeMnepaTypbl KOHCTPYKUWA NPU rnapaBnnveckmnx
(NnHeBMaTUYECKMUX) UCMBITAHUAX

11.5.1 TwpgpaenuyeckMe (MHEBMaTUYeCKME) UCNbITaHUS! LOMKHbLI NPOBOOUTECA B TaKMX YCIOBWSIX, YTO-
Bbl MMHMManNbHasA TemnepaTypa KOHCTPYKLIMKM NPU rMapasnnyecknx (MHeBmMaTnyYecknx) ncneitanmax T, Geina
Bonblle unyM paBHa MMHMMAanNbLHO LOMYCKAaeMOW TeEMNepaType KOHCTPYKLUU [T,]. onpenensiemoii n3 pacyeta
Ha CONpOTUBINEHUE pa3pyLUEeHUIO.

11.5.2 B cnyyae ucnonb3oBaHUa B pacyeTe TemnepaTypHbIX 3aBUCMMOCTENW TPELLMHOCTOMKOCTU MO
FOCT P 59115.6—2021 (pa3gen 13) MUHUManbLHYO fonyckaeMyro Temnepatypy [T,] cnedyeT BblMMCHATE U3
YyCnoBus

Kh _ KJc
J =T

- (11.22)

roe Kf} — KO3 HULMNEHT MHTEHCUBHOCTU HAnNpsXXeHMn B pacyHeTHbIX 30Hax komnoHeHTa npu W[, paccyntaH-
HbI Mpy Temneparype T = [T,];

n=1,5.

3HaveHne Kf} crneayeT BbIMWMCNATL B COOTBETCTBMM € 11.2.2.

TemnepatypHyto 3aBncumocTb K ;.(T) Ana NocTynupyemoro pacHeTHoro fgedekra criefyer BblYMCNATL C
yyeToM ferpagaumn CBOMCTB Ha MOMEHT NPoBefeHns rmapasnuyeckux UCNbITaHUM B cooTBeTcTBuK ¢ 11.3.1.2
1 11.3.1.8.

11.5.3 B cny4yae ncnonb3oBaHWs TeMnepaTypHbIX 3aBUCUMOCTEN KO3hPMUMEHTOB MHTEHCUBHOCTU Ha-
NpsXeHun, fonyckaemylo Temnepartypy [7,] cnegyet paccynTblBaTh COTMAcHO Criedyruen npouenype.

3HauveHue [T,] cnedyeT BbIMUCTATL U3 YCNOBUS

Kl = [K],, (11.23)

roe Kf’ — KO3 PULNEHT MHTEHCUBHOCTUW HANPSXKEHWA B paccMaTpMBaEMbIX CEHEHUAX KOHCTPYKUMK npu U,
onpegensiemMblin cornacHo 11.4.

3HaueHue [K|], MpMHMMaIOT paBHbIM 3HAYEHIO K]h W C Ucronb3oBaHuemM 3asucumoctu [K|], = AT - T,]
HaxopsT 3HaveHwve [[T,] - T ]. 3atem, no onpeaeneHHoMy 3Hadenuo T, ycTaHaenusaroT 3Hadenve [T,]. T, Bbl-
YUCIIAT Ha MOMEHT NPOBeAeHWs MOpaBnMYeckMx cnelTaHnin B cooTeeTcTeum ¢ 11.3.3.

11.5.4 Ycnosue (11.22) wnu (11.23) go/mKHO ObiTb BLIMOMHEHO B TEYEHWE BLIOEPKKW MPU UCMBITAHUK
dasrneHuvem, nNpu BelIAEPXKKe ANA OCMOTPa W Npu pasorpese 4o TemnepaTypbl UCNbITAHWA.

11.5.5 Pac4eT no onpedeneHuno temnepartypbl [T,] AonyckaeTcsa He NPOBOAUTL M NMPUHATL €€ paBHOW
5 °C, ecnu BeinonHseTcs ycrnosue (11.4) npu T =5 °C, n,=1,5n snavennn Ry, npu Temnepatype 20 °C.
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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 BbIYUCTIATE aMNMUTYAb! LMKIIOB MECTHOMO YCITIOBHOTO YNPYIoro HanpsxeHwa (G,,-) Ha OCHOBE UCTO-
pUM M3MEHEHWS NMPUBEOEHHLIX HanpsbkeHwWid Be3 ydeTa KOHUEeHTpauwu (G), onpegeneHHoi no Teopun Museca cornac-
HO 6.3.3.3. [Npwn ncnonb3oBaHWM 4aHHON METOAMKK (DM3NYECKKM BO3MOXKHAsS NOCNeqoBaTenbHOCTL HarpyeHns He Tpeby-
etca. [JaHHaa meToguKa NpUMeHWMa npur yCrosum

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

"
p0,2!

rae A(G), — pasmax K-ro 3amKHyTOro LMKNa NPUBEAEHHOO HaMpsieHus (G), cchopMUPOBAHHOTO COMNACHO MOMNOKEeHU-
am 6.4.5.5;

T — makcumarnbeHas TeMmnepaTtypa umkna.

A.2 Paamaxu NpuBeOEHHbIX HaNPSHXEHUA C yH4eTOM KOHLEHTpauun A(c,) cneayeT BblYNCTATE B NPEanonoxeHm
YNpyroro noeegeHns matepuana rno gopmyrne

AG ) = KigpAMo)o k= 1,2, ..., m, (A.2)

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

K(c) NPUHUMAETCH paBHbIM Hawbonbllemy U3 3HaYeHWn koapdruneHTa KOHUEHTpaUuMM Ans MemBpaHHbIX 1 Ans
N3rMBHBIX HOMWUHANBHLIX HANPAYKEHWA. [1pU OTCYTCTBUM KOHLEHTPaLWUW HANpsKeHWI K(G) =1.
A.3 Pac4eTHble amninTydbl MECTHOIO YCMOBHOTO YNPYroro HanpsikeHWs (G,.) CreayeT BeYMCNATL No (opmyre

0.5 Ao, )y, ecnm Ao, ), <2R]g 5

(Gar )k =4([A i . k=12, ...n, (A.3)
a M, ecnum A(GL )k = 2R;—02
4R]o5 ‘

rae T — MakcumansHas TeMnepaTypa uukna.
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Mpunoxenune b
(pekomeHgyemMoe)

dopMUpOBaHME pacHeTHbIX LIMKIIOB HanpsiXXeHU

B.1 ®opmupoBaHue pacyeTHbIX LMKIOB NPpUBEAEHHbIX HanpsXXeHWi, onpedeneHHbIX ¢ NpUuMeHeHUeM
Teopuu Tpecka

DopMUPOBaHWE PacYETHBIX LUMKMOB WY NONYLUMKIOB HaMNpsKeHUA BbIMOMHAETCA HA OCHOBE MOMHOW UCTOPUK Ha-
TPY»KEeHWst 3a Nepuog oT ty Aot . PopMMpOBaHUE LWKIOB NPOBOAMTCA TakM 06pasoM, YTobbl KaXKapbIi pas Npu BelAeneHun
oYepeHoro Monyuukna U3 y4acTKoB rpachuka M3MeHeHus HanpsbkeHuin (og) Buina nonyveHa Hanbornbluas BOZMOXHAasA
amnnuTyga MecTHOro NPUBEAEHHOIO HaNPSKEHNS.

Ons hopMupoBaHna pacyeTHbIX LMKMOB (MOMYLMKNOB) HanpsxeHuid rpadnk (cg), (GF)jk, BO BPEMEHHOM [uanasoHe
OT t; 40 t,, AOMKeH BbiTh 3aMKHYT, TO 8CTh B HEM [JOMKHbI COBMNaAaTh Ha4anbHoe (B MOMEHT BpeMeHU t,) M KoHeuHoe (B Mo-
MEHT BPEMEHW {_) 3HAYEHWA HanpsXeHi. B NpoTMBHOM cnyyae rpadivk crnegyert MCKYCCTBEHHO 3aMKHYTb, BBEOA B HETO
COOTBETCTBYIOLUNIA (PUKTUBHLIA Y4aCTOK N3MEHEHWS HANPSHKEHWA B MHTEPBAIe BPEMEHW OT £,, 40 HEKOTOPOTO (PUKTUBHOIMO
3HayeHuna t .

OTOT PUKTUBHBIN Y4aCTOK MCTOPUM HArpyXXeHWs BHOCWT AOMNONHUTENbHOE YCTanocTHoe NoBpeXaeHue, YTo genaet
nocnedyLyo OLEHKY LIMKMMYECKON NPOYHOCTY KOHCepBaTUBHOW. [Npy HeoBXoANMMOCTY pesynsTaT pacyeta MOXeT BbiTe
YTOYHEH NYTEM BbIYUTaHUS BENWYMHbLI NOBPEXAEHUA OT (DUKTMBHOMO y4acTKa U3 CyMMapHOro YCTanoCTHOMO NOBPEXAEHNS.

B npouecce opMMpoBaHMs pacHeTHbIX LUMKIMOB (MONyuMKoB) npeanonaraetcs, YTo rpaduk (Gg) MHOMOKpaTHo
ocBeLllaeTca NoTOKOM CBeTa, Nly4u KOTOPOro HanpaeneHbl BAOMNb rOPU30HTaNbHON ock BpemeHn. OCBeLLeHns ABMATCS
napHLIMK; MPY NEPBOM OCBELLEHUN U3 KaXOOoW Napbl paccMaTpyBaloTCA TOMbKO Bo3pacTatolune, a Npyu BTOPOM — TOMbKO
yBbiBaloLWMe Y4aCTKM, COeaVHAIOLME CoceqHUE NOoKansHbIE MakCUMyMbl U MUHUMYMbI. CHUTAETCA, YTO CBET HE NPOXOAUT
CKBO3b paccMaTpuBaemble y4acTku rpachmkoB (BospacTatolime nubo ybbiBatoLlme), BCeACcTBUE YEro Ha KakaoMm rpadpuke
npwn KaaoM OCBELLEHNW obpasyeTcs BepTUKanbHOE NATHO TeHW.

Mopagok dhopMupoBaHWA pacHETHbIX LMKITOB CredyoLLmnii:

a) BeinonHseTcsa nepBbIv 3Tan OCHOBHOTO MapHOro OCBEeLLeHWs: Ha rpadiuke OCBeLLaloTCsa BO3pacTaroLmue y4acTKu.
O6pasyowmecs Ha rpaduke NATHA TeHW CpaBHUBAKOTCSA No BenuyuHe. B cnyyae ecnv npu oQHOM OCBELLLEHWUW Ha rpadhuke
obpasyeTcs ABa unu Gonblue NATEH, TO B CPaBHEHUW KaxKOo0e NATHO y4acTByeT HeaaBUCUMMO. M3 Bcex NsaTeH TeHu Belbnpa-
ETCH NATHO MaKCUMareHOro pasmepa.

6) Mo BeIBpaHHOMY NATHY TEHU (POPMUPYETCA PacHETHLIN BO3PACTAIOLWMWIA NONYLUUKIN HAanpaXeHWiA cnegyiowmm ob-
pa3oM: ero MMHUManbHoe U MakcuManeHoe 3Ha4yeHus NMPMHUMAaKOTCA PaBHBIMU COOTBETCTBEHHO HXXHEN WU BepxHeW rpa-
HWULaM BbIBpaHHOro NATHa.

B) BbinonHaeTcsa BTOPOI aTan OCHOBHOMO NapHOro OCBELLEeHMS: OcBeLLanTes yosiBaowme yyactku. Obpasyloleecs
npw 3TOM NATHO TEHW COBMAAAET C MATHOM OT BO3PACTAIOLLUMX YHAcTKOB M Ha TeX e NMpuHuMnax GopMupyeT pacyeTHbIN
yBbIBaAKOLNA NOMYLIMKIT.

CdhopmupoBaHHble Takmm o6pasomM Bo3pacTatoLmi U yBblBalOLWKMIA pacHeTHbIE NONYLUMKIbl MMEOT OOMHaKOBblE MU-
HUMarbHbIE W MaKCUMaribHble 3Ha4YeHusA. Takne NonyumKnbl Has3blBaloTCH NapHbLIMK PacyeTHBIMKU MOMyLMKNamu.

MapHele pacyeTHble NOMYLUMKIbI MOTYT BbiTh 00beAuHEeHb! B OOMH PACYETHbIW LMK

r) Mocne Toro, Kak BbINOMHEHO OCHOBHOE MapHOoe OCBelleHne U chOpMMPOBaHbI NapHble pacyeTHble NOMYLMKIb
HanpsbxkeHWi, rpadouk (c-) AorkeH ObiTb AN AanbHEALWero aHanusa npeobpasosaH cneayowmm obpasom: Ha rpadimke
YOANSTCA TE YYacTKW, TEHb OT KOTOPbLIX BOLUNA B BbIBpaHHbIe NATHA TEHW ANS 3TUX NONYLWKNOB.

) Mpouecc hopMrpoBaHns LMKIOB (MONYyLUMKIIOB) NOBTOPAETCA NO aTanam a) — r) 40 Tex Nnop, Nnoka He oKaxyTcs
yOaneHHsIMW BCe y4acTku rpaduka (og).

Kaxaeli u3 chopMUpOBaHHBIX pac4eTHbIX UMKMOB (MONYLMKNOB) HANPSHKEHWIA OMKeH ANS BeINONHEHWS nocneayto-
LLiero pacyeTa Ha LUMKNMYeCcKy NPOoYHOCTE CONpoBoXdaThCs nHgopmaumein 0b ycnoBmsax aKkcnnyataumu (o TemnepaType,
napameTpax cpefbl U T. M.), COOTBETCTBYIOLLMX BCEM TEM YaCTAM rpadpMKoB HanNpsKeHWIA, 13 KOTOPLIX OH ObIN COCTaBneH.

B.2 ®opmMpoBaHMe pacUyeTHbIX LUMKIOB (NONYyUMKNOB) NPpUBeAEHHbIX HanpsAXeHUN, onpegeneHHbIX
¢ npuMmeHeHUeM Teopuu Museca

PopMUpOBaHME PacHETHBIX LMKMOB (MONyUWKIOB) NPUBEdeHHbIX HANPSXXeHWA, onpeaeneHHbIX ¢ MpUMMEHEHUeM Te-
opun Muzeca, cnefyeT NpoBOAWTE aHANOMMYHO M3noxeHHoMy B B.1 anropuTMy Ans HanpsbkeHwid, onpegeneHHbiX no
Teopuu Tpecka C TeM OTIUHKEM, YTO BMECTO Tpex rpadhvkoB M3MEHEHUA (Gg) paccMaTpUBaETCS OAMH.
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Bubnuorpadcgun

[1] ®epepantHbie HopMbl 1 NpaBuna  [Npaeuna 6es3onacHOCTH NpW TPAHCNOPTUPOBAHUW PAAVN0aKTUBHLIX MATEPUanoB
B 06NacTu MCNonb30BaHUA aTOMHOM
aHepriun HIM-053-16
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