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MNpepgncnoBne

1 PASBPABOTAH denepasbHbiM rOCYfapCTBEHHBIM YHUTAPHbLIM NpeanpuaTuem «LleHTpanbHblii Hay4HOo-
nccnepoBaTesibCKMii UHCTUTYT KOHCTPYKLMOHHbIX MaTepuanoB «llpomeTein» nm. W.B. FopblHMHa HauuoHanb-
HOro mnccrefoBaTenbCckoro ueHtpa «KypyatoBckuil MHCTUTYT» (HULL «KypuatoBckuiA MHCTUTYT» — LIHUW KM
«MpomeTein»)

2 BHECEH TexHnyeckum koMuTeTOM Mo ctaHgaptusaumm TK 322 «ATOMHaA TEXHUKa»

3 YTBEPX/AEH ¥ BBEJEH B JEWCTBWE Mpukazom ®efepasibHOro areHTCTBa N0 TEXHUYECKOMY pe-
rynMpoBaHuio 1 MeTponorumn ot 27 aekabpa 2022 r. Ne 1645-ct

4 BBEJEH BIEPBbIE

5 depepanbHOe areHTCTBO MO TEXHUYECKOMY PErySIMPOBAHNI0 U METPOOTUN HE HECET OTBETCTBEHHOCTU
3a NaTeHTHYK 4YWCTOTY HacCTosWero cTtaHgaprta. MNaTeHToo6ajaTeNlb MOXET 3asBUTb O CBOMX NpaBax U Ha-
npaBuTb B ®efepasibHOE areHTCTBO MO TEXHUYECKOMY PeryiMpoBaHnio U MeTponornM aprymeHTMpoBaHHOe
npeanoXeHne o BHECEHMU B HACTOAWMI cTaHAAPT NONPaBKU AN1S1 YKa3aHUs MHpopMauumy o Hasimuymm B CTaH-
JapTe 06bEKTOB NaTEHTHOrO NpaBa U nateHToobnajartesne

MpaBuna NpMMEHEHUs HACTOSLLEr0 CTaH4apTa YCTaHOB/EeHbl B cTaThe 26 ®efepasbHOro 3akoHa
0T 29 uioHA 2015 r. Ne 162-#3 «O cTaHgapTusauum B Poccuiickoin degepaunn». NHpopmaums 06 uns-
MEHEHNAX K HACT 0slLEeMY CTaHAapTy Ny6/uKyeTCs B €XXerofHoM (Mo COCTOsHMIO Ha 1sHBaps TeKylero
roga) MHOPMaLUMOHHOM yKasaTesne «HauuoHa/lbHble CTaHAapThi», a ouLManbHblli TEKCT WM3MEHEHUi
MU NONpaBoOK — B €XeMeCAYHOM WH(OPMaLMOHHOM yKasaTerne «HauuoHanbHble CTaHjapTbi». B cnyuae
nepecMoTpa (3aMeHbl) WU OTMeHbl HACTOSLEro cTaHgapTa CooTBeTCTBYLULee yBejoMeHne 6yaeT
ony6/MKoBaHO B 6/MKalilleM BbINYCKE E€XEMECSUYHOro WH(OPMaLMOHHOTO ykasaTens «HauuoHanbHble
cTaHgapTbi». CooTBeTCTBYyWLWasas nHpopmauus, ysegoMneHme n TEKCThbl pasMew,aloTCcsd TakkKe B UH-
thopmMauMoOHHON cucTemMe 06LErO NOb30BAHNS — Ha ohuLManbHOM caliTe defepasbHOro areHTcTBa no
TEexXHUYEeCKOMY PETY/IMPOBAHUI0 U MeTposoruM B ceTu VHTepHeT (Www.rst.gov.ru)

© OdopmneHne. ®rbY «MNHCTUTYT cTaHgapTusaumm», 2023

HacToawwnii ctaHAapT He MOXEeT 6biTb MOJSIHOCTHI WU YACTUYHO BOCTPOM3BELEH, TUPAXMPOBAH W pac-
NnpocTpaHeH B kayecTBe oULMaNbHOro M3fadus 6e3 paspelleHns defepanbHOro areHTCTBa No TeXHWYEeCKo-
My PerysimpoBaHuio 1 MeTpoJsiorim
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BBepgeHne

HacToawwnii ctaHgapT B3aMMOCBSA3aH C APYTMMU CTaHgapTamu, BXOAALWMWMU B KOMMEKC CTaH4apToB,
pernaMeHTUpyloLW X o60CHOBaHME MPOYHOCTM 060OpyAOBaHMA UM TPyGOMPOBOAOB aTOMHbIX 3HEPreTUUYEecKUX
YCTaHOBOK.
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HAUWOHANBbBHBLW CTAHAOAPT POCCUMCKOMN SGEAQLEPALUNMN

KOHCTPYKLUMWN OMOPHBIE KOPIYCA
BOAO-BOAAHOIO SHEPTETUYECKOIO PEAKTOPA

PacyeT Ha NpoYyHOCTb

Supporting structures for water-water energetic reactor vessel.
Strength assessment

Jata BBefeHus — 2023—02—01

1 O6nacTtb NpUMeHeHns

1.1 HacToAwmin cTaHfapT pacnpocTpaHAaeTCss Ha OMOPHble KOHCTPYKLMMW, W3TOTOB/IEHHbIE M3 MaTepua-
nos theppuTHoOro knacca (yrnepogucTbie CTanu U UX CBapHble LWBbI), K ycTaHaBnAnBaeT TpeboBaHns K UX pac-
YeTy Ha NPOYHOCTbL MO KPUTEPUAM WUCKIIOYEHUA XPYMKOro M YCTa/IOCTHOIO paspyLleHus.

1.2 HacTtoAwwmin ctaHgapT npegHasHayeH 419 pacyeToB Ha MPOYHOCTb ONOPHbIX KOHCTPYKLWA KOPMyCcOB
BOJ,0-BOASHbIX 3HEPreTUYEeCKUX peakTopoB, NPOBOAMMbBIX Ha CTaAUAX WX MPOEKTUPOBAHUA U 3KChayaTauuu.

1.3 HacTtoAwmin ctaHfapT npefHasHavyeH A/ pacyeToB Ha MPOYHOCTb OMOPHbLIX KOHCTPYKLUWUIA, akcnaya-
TUpyembix B AnanasoHe Temnepatyp oT 0 °C go 300 °C, ona KOTOpbIX p/IIOEHC HETPOHOB Ha KOHEL, MPOEeKT-
HOro cpoka cnyx6bl coctaBnset oT 11020 go 1,1-1024 HeliTp./M2.

2 HopmaTnBHbIe CCbIIKU

B HacToAWwem cTaHAapTe UCMOMb30BaHbl HOPMAaTUBHbIE CCbINIKU Ha cnefylowmne cTaHfapThl:

FOCT P 59115.1 O60CHOBaHMEe MPOYHOCTM 06OpyAOBaHUA M TPYO6ONPOBOAOB aTOMHbIX SHEPreTuyecknx
yCTaHOBOK. TepMWHbI 1 onpegeneHuns

FOCT P 59115.2 O60CcHOBaHue NpoOYHOCTM 060pyAOBaHMS 1 Tpy60onNpoBOAOB aTOMHbIX 3HEPreTuyYecKnx
yCcTaHOBOK. Moaynb ynpyrocTu, TemnepaTypHbin KO3 PULUNEHT NIMHENHOTO paclinpeHuns, koagguuymeHT My-
accoHa, Moaynb casura

FOCT P 59115.3 O60cHOBaHue NpoOYHOCTM 060pyAOBaHMS 1 Tpy6onNpoBOAOB aTOMHbIX 3HEPreTuyYecKnx
YyCTaHOBOK. KpaTKoBpeMeHHble MexaHWyeckne CBONCTBA KOHCTPYKLUMOHHBLIX MaTepuasnos

FOCT P 59115.9—2021 O60cHOBaHMe MPOYHOCTM 060pPyAOBaHMS N TPYOONPOBOAOB aTOMHbIX 3HEPreTH-
Yyeckux yCTaHOBOK. [MOBEpPOYHbIAN pacyeT Ha NPOYHOCTb

MpumedyaHune — MMpy NOMb30BaHUN HACTOSILLUMM CTaHAAPTOM LEenecoobpas3Ho NpoBEpUTL AeCcTBME CCbiloY-
HbIX CTaHAAPTOB B MH(POPMALMOHHON CUCTEME OOLLEro nosb30BaHNWs — Ha ouumasnibHOM calite defepasibHOro areHT-
CTBa M0 TEXHUYECKOMY PEry/sIMpoBaHuMi0 1 METPOIOrUM B CETU VIHTEPHET MM MO eXerogHoMy UHGopMaLMoHHOMY yKasa-
Tento «HauuoHanbHble CTaHAAPTbI», KOTOPbI ony6/IMKOBaH MO COCTOSIHUIO Ha 1 siHBaps TEKyLWEero roga, v no Bbimyckam
eXeMecsiYHOro MHhopMaLMOoHHOTO yKasatens «HauuoHasbHble CTaHgapTbl» 3a TEKyL M rog. B cnyyae ecny 3ameHeH
CCbI/IOYHBIA CTaHZAPT, Ha KOTOPbI AaHa HeJaTMpoBaHHAas CCblika, TO PEKOMEHAYETCS MCMO/b30BaTh AENCTBYIOLLYIO Bep-
CUI0 3TOr0 CTaHAapTa C YYETOM BCEX BHECEHHBIX B [laHHY0 BEPCUIO M3MEHEHWI. B crlydae ecnv 3aMeHEeH CCbI/TOYHbINA
CTaHAapT, Ha KOTOpbLIA JaHa AaTMpOBaHHas CCblIKa, TO PEKOMEHAYETCS MCNOMb30BaTb BEPCUIO 3TOr0 CTaHgapTa C yka-
3aHHbIM BbILLE TOAOM YTBEPXAEHUS (MPUHATKSA). B cnyyae ecnu nocne yTBEPXAEHWS HACTOSLWEro ctaHgapTa B CCblIoY-
HbIA CTaHAAPT, Ha KOTOPbI faHa JaTMpOBaHHAs CCblfka, BHECEHO M3MEHEHME, 3aTparvBatolLee MOSIOXKEHNE, Ha KOTOpoe
[laHa ccblfika, TO 3TO NOMOXEHNE PEKOMEHAYETCS NMPUMEHSITb 6e3 yyeTa AaHHOro M3MEHEHWs. B criydae ecnv CCbI/TOYHBIN
CTaHAapT OTMEHEH 6Ge3 3aMeHbl, TO NMOJIOXEHME, B KOTOPOM AaHa CCblfika Ha HEro, PEKOMeHAYETCS NMPUMEHSITb B YacTu, He
3aTparuBatoLLei 3Ty CCblKy.

M3pgaHune odmumnanbHoe
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3 TepMUHbI 1 onpeaeneHvs

B HacToflwem ctaHgapTe npumeHeHbl TepMmuHbl no FTOCT P 59115.1, a Takxke cregywuime TepMuHbI C
COOTBETCTBYIOLWUMN ONpeaeneHnsamu:

3.1 maTtepuanbl peppuUTHOro knacca: Ctanu ¢ Kybnyeckoli 06beMHO-LEeHTPUPOBAHHON KpucTanamye-
CKOli peweTKoi (nepnuTHble, 6eliHNTbIe, MapTEHCUTHBIE), a TaKKe CBapHble LWBbl 3TUX cTanei.

3.2 NnpoekTHaa MofAesnb 3KcnayaTauum OMOPHOIM KOHCTPYKUuun: lMNepeyeHb, KOMNYECTBO, NapameTpbl
M nocnefoBaTelbHOCTb PEXMMOB Harpy>XeHus ONOPHON KOHCTPYKUMW, NPeAyCMOTPEHHbIX MPOEKTOM peakTop-
HOWM YCTaHOBKMW.

3.3 b/1toeHC HeliTpoHOB: KonnyecTBo 6bICTPbIX HEMTPOHOB C 3Heprueli 6onee 0,5 M3aB, koTopoe npo-
XOAUT yepes eguHuULy nnowannm B TeEYEHNE BPEMEHU 06/1ydYeHus.

4 CoKpauleHnsi 1 0603HavYeHns

4.1 CokpalweHund

B HacToAwem cTaHAapTe NPUMEHeHbl creaylowne CokpalleHnsa:
BB3OP — BOA0-BOASAHON 3HEpPreTUYeckuii peakTop;

M — rngpoucnbiTaHnsg;

KNH — ko3athpnumneHT MHTEHCUBHOCTU HaNpsHKeHWi;

KP — kopnyc peakrtopa;

MP3 — MakcumasibHOe pacyeTHOe 3eM/ieTpsaceHune;

MW — meTann (csapHoOro) LWBa;

HAOC — HanpsixeHHO-A4edopMUPOBaAHHOE COCTOSIHUE;

HH3® — HapylweHne HOpManbHON aKcnyaTayum;

H3 — HopmanbHaa akcnayartauus;

OK — onopHas KOHCTpyKuus (kopnyca BOA0-BOASAHOIO 3HEPreTUYeCcKoro peakropa);
OM — OCHOBHOI MeTasnn;

MA — npoekTHasa asapus,

M3 — npoekTHOE 3emneTpsaAceHune;

PY — peakTopHaa ycTtaHOBKa;

CXP — conpoTuB/ieHNE XPYNKOMY paspyLleHuto;

TY — TexHu4yeckne ycroBuA.

4.2 O603Ha4YeHus

B HacTosiLleM cTaHapTe NPUMEHEeHbl cnefyouine 0603HaYEHUS:

a — pasMep* Masoil nosiyocu MOMY3NJUNTUYECKOW TpewuHbl AedpekTa Wau rny6uHa Kpaesoil Tpe-
L MHBI, MM;

al,a2na3— koahduruneHTbl, XapakTepusywune Bujg TeMnepaTypHOin 3aBUCMMOCTU CTaTUUYECKON Tpe-
LWMHOCTOMKOCTN HE3aBNCMMO OT COCTOSHMUA MaTepunana, al— 6e3pasmepHbIil KO3 HPUUNEHT, KO PULNEHTHI
a2un a3B °C;

AF— Ko3p(hMumMeHT pagmaymoHHOro oxpynunesanus, °C;
B — anvHa chpoHTa TpewmHbl, MMm;
B — pedepeHcHaa anvHa cpoHTa pacyeTHOro gedekra (TpewmuHsl), paBHas 25 mwm;

C — pasmep 60/bLIOIA NOMYOCK MOY3NNUNTUYECKON TPeLuHbl UM NOSIOBUHA pa3Mepa CKBO3HOW Tpe-
LWMWHBI, MM;

CCn — maccoBas gonsa megu, %,;

* 30ecb 1 fasiee Mo TEKCTY, B C/yvae ec/iM pedb UAET O pasMepax U UX 3HaYeHUsAX, NMOHMMATCA HOMWHasIbHble
pasmepbl N X HOMUHa/TbHbIE 3HAYEHUA.

2
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CN— koachpuuyneHT ypaBHeHus lNapuca, MM/Unkn;
Cp — maccoBas fonsa gpoccopa, %;

da/dN, dcldN — ckopoCTb pocTa yCTanOoCTHOM TpewuHbl B HanpaBneHUn mManoi n 601bWwol nonyocen
NoNyanaMNTUYECKO TPELLMHbI, COOTBETCTBEHHO, MM/LMWKN;

Dyd — ycTasocTHoe noBpexaeHue komnoHeHTa OK, He KOHTaKTUPYIOLLero ¢ BOAHON cpepnoii;

DycT — ycTanocTHoe NoBpexAeHne KoMmnoHeHTa OK, KOHTaKTUPYHOLLEro ¢ BOAHON cpenoi;
E — mopgynb ynpyroctun, Mlla;

Ef — aHeprus HelTpoHOB, M3B;

F — dhntoeHc HelTpOHOB ¢ 3Heprueit 6onee 0,5 MaB, HeliTp./M2;

FO— HOpMUpYKOLWMNIA MHOXUTENb, paBHbllii 1-1022 HelTp./M2;

K, — KWH nepBoro poga, MMNa m1/2;

K|Tax — mMakcumanbHoe 3HavyeHue KVH B Tekyuwiem uuknie HarpyxeHus, MMa-m1/2;

Kjmin — MunHuMmanbHoe 3HadeHne KNH B TekyweMm uukne Harpyxenus, MMa-m1/2;
K,'’4— 3HauyeHune KVH K{B Touke A pacuyeTHoro gecekra, MMa m1/2;

K\ — 3HaueHune KWMH K, B Touke C pacueTHoro gedgpekta, MMa m1/2;

Kla— BAA3KOCTb paspylleHus no KpUTepuo OCTaHOBKU TpeliuHbl, MMa-m1/2;
K!n— 3HaueHne KNH c yyeToMm koappuymeHta 3anaca, MMa m1/2;

K|P— 3HaueHne KVMH oT mexaHunuyeckux (MepBUYHbIX) HanpsxeHuin, MMa m1/2;
K\R — 3HauyeHne KWMH OT ocTaTouHbiX CBApPOUYHbIX HanpshxeHnii, MMa m1/2;
K\T— 3HauyeHune KVH oT TemnepaTypHbIX HanpsbkeHuin, MMa-m1/2;

K j— KWH, paccumTaHHbIii Ha OCHOBaHWMU 3HayeHusa J-uHTterpana, MMa m1/2;

KJc— BA3KOCTb paspylieHua, MMa m1/2;

Kjc — 3HayeHue BA3KOCTU paspylleHus (CTaTUYecKoW TPewKnHOCTONKOCTU) AN maTepuana ¢ gedek-
TOM, UMerLWwnM POHT gauHoli B, npu Pf, paBHoi 0,05, MMNa m1/2;

K Boelf — TemnepaTtypHO-He3aBMcuMas cocTaBasiowas crtaTMyeckon TpewmHocToikocTn, MMa-m1/2;

Kmin — MWHUMasibHO BO3MOXHas cTaTuyeckas TpewnHocTolikocTb, MMa m1/2;

KpS — 3HayeHune KWH OT BTOPMYHbIX (OCTATOYHbIX CBaPOYHbIX W TeMnepaTypHbIX) HanpsXeHui,

MMa-m1/2;
Jocp — Ko3(hhMUMEHT, YyUnThIBAKOWMIA BAMSIHUE Cpedbl Ha yCTa/l0CTHOE NOBPEeXAeHMne;

L — KONMMYEeCTBO UMK/IOB W MOMYLMKIOB Harpy>XeHus 3a HasHa4YeHHbI CPOK aKchayatayuu, LT.;
M — KonM4yecTBO 6/10KOB Harpy>XeHusi 3a Ha3Ha4YeHHbI CPOK aKchayaTauuu, LWT.;

My— KONM4YecTBO LMK/IOB C padMaxom gecopmauuii Asy By-m 6/10Ke, LIT.;

np, Ns — KoapdurumneHTbl 3anaca;

NnF— KOHCTaHTa maTtepuana,

N — KOMIMYEeCTBO LUKOB Harpy>XeHus, LWT.;

Nk — xapakTepucTuka K-ro uukna unu noayuukna HarpyXeHus ¢ pasmaxom gedopmauyunii Ark, WT.;
[Nf] — ponyckaemoe KOMMYECTBO LUK/IOB HarpyXeHus ¢ pasmaxom gedopmauunin Agy, LWT.;
[Nfk] — ponyckaemMoe KONMYeCTBO LMKIOB HarpyXXeHus ¢ pasmMaxom gedopmaumin Ark, LT.;
Pf— BEpOATHOCTb XPYNKOro paspyLlueHus;

R — KO3(hMUMEHT acCMMMETPUN HarpyXeHus;

S — TOoNWMHA KOMMNOHEHTA, MM;

T— Temnepartypa, °C;

7Kk— KpuTnyeckasa Temnepartypa xpynkoctu, °C;
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70— KpuTuyeckaa temnepartypa Xpynkoctu marepuasna B UCXOAHOM cocTtoaHuu, °C;

7'«0 — HOpMaTMBHOE 3HAYeHMe KPUTUYECKOW TemnepaTypbl XpPYynKoCTu cornacHo TY Ha maTepwman, °C;

[60 — 3HauyeHMe TemnepaTypbl, NPM KOTOPON ANA TPELMHbl C PPOHTOM A/IMHON B npu BEpoOATHOCTU
paspyweHus Pf, paBHoli 0,5, 3Ha4yeHne KJc paBHo 60 MMa-m1/2, °C;

ﬁ_&t.)a\rt Tc— Olb.
— 3HayeHue Temnepatypsbl 60 gna matepuana B UICXOAHOM COCTOSHUU, ;

/go — pacyeTHoe 3HayeHue Temnepartypbl 60, C;

560 — TemnepaTtypHbIil 3anac, °C;

0 Tcr_ch— pas3HoCTb Mexay 3HavyeHnamu Temnepatyp NOm T , C;

Aey, Aek — pasmax gecopmanynii B UMKIE HarpyxeHus;

OK| — pa3max KVIH npu uuknnyeckom HarpyxeHuun, MMa-m1/2;

AT p— casur Temnepatypbl 760 BCneacTBMe HENTPOHHOro obnydvexus, °C;

N — KoappuuneHT ypaBHeHus Mapuca;

Qq2(T) — npepen TeKyyecTn matepuasa B UCXOAHOM COCTOSAHUM npu Temnepatype T, MMa;

°0 2 (>N — npepen Tekyyectn matepuasa B 06/ly4HeHHOM COCTOSHUMK Npu TemnepaTtype T v pl0eHce
HeliTpoHoB F, MMMa;

0 Cp — [JelicTByKOLME NO HOPMaNW K MJIOCKOCTU TPELLUHbl HaMpshKeHUs OT MeXaHW4YecKol Harpysku,
ocpefHeHHble no TonwuHe (6e3 yyeta TpeLUHbl) paccMaTpuBaeMoro komnoHeHta OK, MMa;

cref— pedepeHcHoe HanpsxeHune, MMa;

OR— ocTaTto4yHoe cBapoyHOoe HanpsxeHune, Mlla,

2 o
o — AeicTBylOWME MO HOPMaAN K NOCKOCTM TPELWMHbI OCTATO4YHbIE CBAPOYHblE HAMNPSXXEHUS, ocpes-
HEeHHble MO ToNwuHe (6e3 yyeTa TpeLMHbI) paccMaTpMBaemMoro komnoHeHta OK, MMa;

oy— TemnepaTtypHoe HanpsaxeHue, Mla,;

C o
o T— AelicTBylOWME MO HOPMASN K NJIOCKOCTW TPELUHbl TeMnepaTypHble HanpsHKeHUs, ocpefHEeHHbIe
no TonwuHe (6e3 yyeta TpeLWMHbI) paccmaTpnBaemoro komnoHeHta OK, MMa;

Q — napameTp, XxapakTepusywmnii Bug TemnepaTtypHoi 3aBUCUMOCTM BA3KOCTM paspylleHns maTtepua-
na B 3aBUCUMOCTM OT cOoCTOoAHUA MaTepuana, MMNa-m1/2.

5 O6upe NosiIoxXeHus

5.1 PacueT Ha npo4YHOCTb koMnoHeHTa OK cnegyeT NpoBOAMTL Kak AN OCHOBHOrO MeTanna, Tak u ans
CBapHbIX COEANHEHU 3TOT0 KOMMOHEHTA.

5.2 PacuyeT Ha Npo4YHOCTb KomMnoHeHTOoB OK cnepyeT npoBoAgvTh NOCPeACTBOM aHanuWsa peanusauun B
HUX CNeayLWmnx KPUTUYECKNX COObITUIA:

a) cTapT TPELUHbI N0 MEeXaHW3My XPYMKOro paspyLleHus;

6) OTCYTCTBME OCTAHOBKM HECTabW/bHO pa3BMBalOLLENCA TPELLNHbI;

B) MoTeps Hecyllei cnocobHOCTH;

r) 3apoXxAeHue TpewHbl MpU LUKANYECKOM Harpy>XeHuu.

6 PacueT Ha NPOYHOCTb Ha CTaAuM MPOEKTUPOBaHUS

6.1 PacueT Ha npoyHOCTb KoMnoHeHTa OK Ha cTaguy NPOEKTUPOBaHWS NPOBOASIT HA OCHOBAHWW NpPO-
eKTHol Moaenu akcnnyatauuu OK. MNMapaMeTpbl pacueTHbIX PeXUMOB onpeaenseT pa3paboTunk npoekta PY c
Yy4eTOM couyeTaHuii Harpy3ok, npefcTaBfieHHbIX B [1].

6.2 AHanu3 peanusaunnm KPUTUUYECKOTO COGLITUA «CTapT TPELLUHbI MO MexaHW3My XpYnKoro paspylue-
HUSI» NPOBOAAT B cOOTBETCTBMU € 9.1. Mpu 3TOM NpuHMMAatOT, 4To B OM U B CBApHbIX COEAUHEHUSX KOMMNOHEH-
Ta OK ecTb pacueTHble AedekTbl, TUM, pa3Mepbl ¥ OPUEHTALNI0 KOTOPbIX ONPefesnsioT B COOTBETCTBUM C 8.2.
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6.3 AHann3 peanusaunn KPUTMYECKOTo COObITUA «OTCYTCTBME OCTAHOBKM HECTabu/IbHO pa3BMBaKLEi-
CA TPeWuHbI» Ha CTagnun NPOeKTUpoBaHNA He NPOBOAAT.

6.4 AHanni peanusauum KPUTUYECKOTO COObITUA «MOTeps Hecyuleld CnocoOGHOCTM» MNPOBOASAT B COOT-
geTcTBUK € 9.3. lNMpn 3TOM NpuHMMaKT, 4To B OM 1 B CBapHbIX CoeguHEHNAX KOMNOHeHTa OK ecTb pacyeTHble
AedekTbl, TUM, pa3Mepbl 1 OPMEHTALNI0 KOTOPbIX ONpeaensitoT B COOTBETCTBMU C 8.2.

6.5 AHann3 peanusaynn KpUTUYECKOro COObITUS «3apoXAeHWe TPewuHbl Npu LUKIMYECKOM Harpyxe-
HUU» NPOBOAAT B COOTBETCTBUM C 9.4. [pn 3TOM NpUHUMAIOT, 4TO B OM U1 B CBApHbIX COeANHEHUAX KOMMNOHEH-
Ta OK pacuyeTHble gedeKkTbl OTCYTCTBYIOT.

6.6 MpoyHOoCTb KOMNOHeHTa OK Ha cTaguu NPoOeKTUpoBaHUA cyMTalwT 060CHOBAHHON, B cayyae ecnum B
TeyeHne paccMaTpMBaeMoOro cpoka akcnayatauum B HEM He peasin3yTca KpuTuyeckne cobbiTUA B COOTBET-
CTBUM C nepeyuncneHnsamu a), B) nr) 5.2.

7 PacueT Ha NPOYHOCTb Ha CTaaMu 3KChyaTauun

7.1 PacuyeT Ha npo4YyHoCTb KOMMNoHeHTa OK Ha cTtagum akcnnyatauuum npoBoAAT HA OCHOBAHUU:

- UcTopun HarpyxeHma komnoHeHta OK ¢ MOMeHTa Hayana ero akcnjyarayumm m 4O MOMEHTa nposepje-
HUA pacyeTa Ha NPOYHOCTb;

- NMPOEKTHOWN mogenu akcnayatauum OK, ncnonb3yemoli C MOMeHTa NPOBEAEHUS pacyeTa Ha MPOYHOCTb
M A0 KOHLA paccMaTpvMBaeMOoro cpoka akcnsyartayuu.

MapamMeTpbl pacyeTHbIX PEXNMOB onpeaenseT pa3paboTyunk npoekta PY ¢ yueTom couyeTaHuii Harpy3ok
npencrasfieHHbIX B [1].

B cnyyae ecnm npoyHOCTb KOMNoOHeHTa OK 060CHOBaHa Ha cTagun NPOEKTUPOBaHUSA B COOTBETCTBUM C
pasgenom 6 n uctopms HarpyxeHus komnoHeHta OK cooTBeTCTBYeT NPOEKTHOW Mogenu akcnnyaTtauum OK, To
NMPOYHOCTb 3TOT0 KOMMOHEHTA CYUTAT 060CHOBAHHOIA.

7.2 AHanus3 peanunsaymm KpUTUYECKOro COObITUS «CTapT TPEewWHbl MO MexXaHM3My XPYnKoro paspylle-
HUA» NPOBOAAT B cOOTBETCTBUM € 9.1. Mpn aTOM npuHUMatoT, 4To B OM 1 B CBAPHbIX COEANHEHUAX KOMMOHEH-
Ta OK ecTb pacueTHble gedeKkTbl, TUM, pasMepbl U OpUEHTALNID KOTOPbIX ONpeaesiaioT B COOTBETCTBUN C 8.2.

7.3 AHann3 peanusaynm KpUTUYECKOT0 COObLITUA «OTCYTCTBME OCTAHOBKM HECTabunbHO pasBuBaloLeli-
CA TpelinHbl» NPOBOAAT B COOTBETCTBUU € 9.2. Mpu 3TOM NpUHUMAKT, 4TO B OM 1 B CBapHbIX COeANHEHUAX
KoMmnoHeHTa OK ecTb pacuyeTHble gedekTbl, TUM, pasMepbl U OpUeHTaLU KOTOPbIX OnpeaensoT B COOTBET-
ctBun ¢ 8.3 unn 8.4.

7.4 AHanus peanusauuy KpUTUYECKOTO COObITUA «NOTeps Hecylleli cnoco6HOCTM» MNPOBOASAT B COOT-
BeTcTBUKU € 9.3. lNMpun 3TOM NpuHMMalT, 4To B OM 1 B CBapPHbIX CoegMHEHNAX KOMNOHeHTa OK ecTb pacyeTHblie
fedekTbl, TUMN, pasmepbl 1 OpMeHTaLUD KOTOPbIX ONpeaesniaT B COOTBETCTBMM ¢ 8.2—8.4.

7.5 AHanus peanunsauun KpUTUYECKOTO COOLITUS «3apOXAEeHVe TPeLlMHbl NpUu LUKIMYECKOM Harpyxe-
HUW» Ha cTaguy akcnayartauum He NPoBOAAT.

7.6 MpoyHOCTb KOMMNOHeHTa OK Ha cTaguu akcnayaTtauum cymtaetcss 060CHOBAHHON, B cayvyae ecnuv B
No60oin MOMEHT BPEMEHU pacCcUYMTbiBAEMOr0O CpoKa 3KCnsyaTauunm He peasiudylTcs KpuTUYeckume cobbiTuS B
COOTBETCTBUW C nepeyncneHmsamm a) v B) 5.2.

7.7 B cnyyae, ecnu peannsyeTtcs KpUTUYECKOE COObITME «CTapT TPELLMHbI MO MEXaHU3MY XPYNKOro pas-
pyLlEeHNS», HO Npy 3TOM He peasin3ylTcs KPpUTUYECKME COObITUS B COOTBETCTBMW C MEPEYUCTIEHUAMU 6) U B)
5.2, npoyHocTb kKomnoHeHTa OK Ha cTaguu akcnayatauuy Takke cunmtaeTcss 060CHOBAHHOIA.

8 PacueTHbIn aedekT

8.1 BbiGop TMNa pacyeTHOro gedekra

8.1.1 lMpu aHanuse peanusaynn KPUTUUYECKOrO COObLITUS «CTapPT TPELWMHbI N0 MEXaHU3MY XPYMNKOro pas-
pyweHusa» B kKoMnoHeHTe OK B kayecTBe pacyeTHOro gedekra paccmarpuBaloT NOBEPXHOCTHYIO NOAY3nann-
TUYECKYIO TPELLMHY (CM. pUCYHOK 8.1a).

8.1.2 Mpun aHanuile peanusaynm KPUTUYECKOrO COObLITUS «OTCYTCTBME OCTAHOBKM HecTabuibHO pas3Bu-
BallLelica TpewmnHbl» B KOMNOHeEHTe OK B kKayecTBe pacyeTHOro AepeKkta paccMaTpuMBalT CKBO3HYH TpeLu-
Hy (CM. pUCYHOK 8.16) nnm KpaeByt TpelwnHy (CM. pucyHok 8.1 B).
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8.1.3 Mpu aHanuse peanusaunmnm KPUTUYECKOTO COObLITUSA «NOTeps Hecylleil cnocoGHOCTU» B KOMMO-
HeHTe OK B kayecTBe pacyeTHOro gedyekta paccMaTpuBatT MOBEPXHOCTHYIO MOJY3ANIMNTUYECKYIO TPELUHY
(CM. pucyHok 8.1a) unm CKBO3HYK TpewuHy (CM. pUCYHOK 8.16), nnu KpaeByl TpewuHy (CM. pucyHok 8.1 B).

1— (ppOHT pacueTHOro AedekTa A/ IMHoi Bp;
a— NOBEPXHOCTHAs MOJY3/IIMNTUYECKAA TPELLUMHA; 6 — CKBO3HAsA TPELUMHA; B — KpaeBasl TpeLuHa

PucyHok 8.1 — Tunbl pacyeTHoro gedekta B kKoMmrnoHeHTax OK

8.2 lNoBepxHOCTHadA NonyasiiMNTn4eckasa TpewmnHa

8.2.1 TOBEPXHOCTHYK MOMY3NUNTUYECKYID TpPEeLiuHY XapakTepusywT AMAMHON 60MbLOK Noayocu ¢ u
ONVHOM Manoi nonyocu a.

8.2.2 OTHOLWEHNE HaYaNbHOW ANWHbLI 60NbLWOK nosyocn cO K HaYanbHOW gnunHe manoi nonyocu al no-
BEPXHOCTHOW MONY3//IMNTUYECKON TpPeWUHbl NpUHUMAalT paBHbIM 3. HavanbHyw AnuHy manoii nonyocu a0
NPMHUMAKT B 3aBUCUMOCTU OT TOMWMUHLI S kKomnoHeHTa OK, B KOTOpPOM pacnonaralwT pacyeTHblii gedekT,
paBHOW:

- 0,25S, npu S 6onblue 4 MM;

- 1mMm, npn S OT 2 40 4 MM BK/IKOYUTESIBHO.

8.2.3 Ana komnoHeHTa OK ToAwmMHON S MeHee 2 MM pacyeTHblii fedeKT He NOCTYNPYIT U cuutarT
NPOYHOCTb 3TOF0 KOMMNOHEHTa 06ecneyYeHHOI.

8.2.4 B OM NOBEPXHOCTHYIO MOMY3NIUNTUUYECKYID TPEeLMHY OPUEHTUPYIOT Tak, 4ToObl ee MIoCKOCTb
6bl1a nepneHanKynsapHa K NOBEPXHOCTM nucTa (o6eyaikn) N HanpaBeHUD MakCUMasibHbIX PaCcTArMBaloLWnx
HanpsXeHWA.

8.2.5 B cBapHbIX COeANHEHUAX NMOBEPXHOCTHYIO NOAYINNAUNTUYECKYIO TPELNHY OPUEHTUPYIOT Tak, 4ToO-
6bl ee NJ0CKOCTb Oblna nepneHAnkKynsapHa K NnoBepxHocTn nucta (obevalikn) n napannesibHa CBapHOMY LUBY.
OpueHTaums NOBEPXHOCTHbIX MONY3N/IMNTUYECKUX TPELWMH ANA TUNOBbLIX CBAPHbLIX COEANHEHMNI I KOMMOHEHTOB
OK npuBepfeHa Ha pucyHkax 8.2—8.6.
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A*1
7— NOBEPXHOCTHAasA MONY3NNUNTUYECKAA TPELLnHA;
A—A 1 B—B — ceyeHus, B KOTOPbIX pacnosiaratT NoCTynmMpyemblii gedoekt

PucyHok 8.2 — Cxematu3aumsi pacnosiokeHnst pacyeTHbIX ethekToB
B YI/I0BOM CBapHOM COEAVHEHNM

7 — NOBEPXHOCTHaA MOMY3//INTUYECKAA TPELLVHA,;
A—A, b—B, B—B n —I — ceueHusi, B KOTOPbIX pacnonaratoT NocTympyeMblin AechekT

PucyHok 8.3 — Cxemartusaums pacnosioxeHns pacyeTHbIX AedeKToB
B YI/IOBOM CBApHOM COeANHeHnn

7 — NOBEPXHOCTHAs NOY3NMNTUYECKAs TPELLMHA,;
A—A, B—B n —I— ceuyeHusi, B KOTOPbIX pacnonaratoT nocTynmpyemblii gedext

PucyHok 8.4 — CxemaTusaumsi pacrosioXeHUsi pacyeTHbIX 4eheKToB
B YI/IOBOM CBApHOM COeAVHEHWUN C NOAKNAAHbIM IMCTOM
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1— noBepxHOCTHAasA NOJy3NMNTUYECKaSA TPELLWHa,;
A—A 1 B—B — ceyeHus, B KOTOPbIX pacnosiaratoT NocTyMpyemblid AedekT

PucyHok 8.5 — CxemaTtunsauusi pacrnonoXeHusi pacyeTHbIX Aed)eKkToB
B TaBPOBOM CBapHOM COEfMHEHUN

1— noBepxHOCTHaA NOJY3NIMNTUYECKASA TPeLLVHa,;
A—A, b—b, B—B 1 [—I — ceueHus, B KOTOPbIX pacnosaratT NocTympyemblii aedoekt

PucyHok 8.6 — CxemaTtunsauusi pacrnonioXeHusi pacyeTHbIX AedeKToB
B CTbIKOBOM CBapHOM COEVHEHUN

8.2.6 Pasmepbl NOBEPXHOCTHO NONY3NAUNTUYECKOW TPELWMHbI B MpOLecce 3KcnjyaTtauun KOMNOHeHTa
OK paccuuTbiBalOT C yUeTOM €e BO3MOXHOr0 NoApocTa Mo MexaHu3My ycTasiocTu no popmynam:

¢ —Cqg+ AL, (8.1)

a—3q+ As> (8.2)

rAe C na — A/INHbI 6GONbLWOK 1 Masoin nosyocel TPELWWHbI, MM;

Acn n AaN — nogpocT TpeWMHbl B HanpaBfeHUsAX 60/blWOK 1 Manoi nosyoceli N0 MexaHuW3My yCcTanocTu
ANA paccMaTpuBaemMoro cpoka akcnayatauum, M.

3HayeHna AcN u AaN paccunTbiBalOT B COOTBETCTBUM C NPUTOXEHNEM A.

8.3 CKBO3Hasa TpewmrHa

8.3.1 B cnyvyae ecnM B TOYke A MONY3INNUNTUUYECKON TPELLMHbI peannsyeTcsa KPpUTUYECKoe cobGbiTue
«CTapT TPELWMHbI N0 MexXaHW3My XPYNKOro paspyllueHus», To BMECTO MOJY3//IMNTUUYECKOW TpeLuHbl HasHava-
0T CKBO3HYIO TPEeLyMHY Npu BbINOJIHEHWUW ABYX YC/0BUIA:

- pacyeT Ha MPOYHOCTb BbLINOMHAKT ANA cTaguu akcnnayaTtaumm OK;

- pasBuTME NONY3NNIUNTUYECKOW TPELLMHbl Ha BCH TOMULMHY KOMMoHeHTa OK He npuBOAMT K notepe
repMeTUYHOCTUN KaKuUxX-nbo eMKOCTEMN.

8.3.2 lMpun aHanmse KPUTUYECKOTO COBbITUA «OTCYTCTBME OCTAHOBKM HECTAbUNBLHO pas3BMBatoLeica Tpe-

LWWUHbI» ANIMHY CKBO3HOM TpeljuHbl BapbUpywT OT 2¢ A0 6S, rae 2c paccuuTbiBaoT no dopmyne (8.1) ansa
NoNy3aIIMNTUYECKON TPELLUHbI.

8
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8.3.3 Mpu aHanmse KPUTUYECKOTO COGbITUA «NOTEPSt HECYLLEN CNOCOBHOCTU» A/IMHY CKBO3HOI TPELLUHbI
NPUHMMaOT paBHON 2cC.

8.4 KpaeBas TpeuwmHa

8.4.1 B cnyyae ecnn Kputnyeckoe cobbiTME «CTapT TPEWMUHbl N0 MeXaHW3My XPYMNKOro paspylieHus»
He peanun3yeTtcsa B TOUKe A MONY3NNUNTUYECKON TPELMHbI, HO peann3yeTcs B Touke C 3TON Xe TpeluHbl, TO
BMECTO NOJY3//IMNTAYECKON TPEeLLMHbl Ha3Ha4yalT KpaeByl TPELUHY NPy BbINOJTHEHUN ABYX YC/OBWIA:

- pacyeT Ha NPOYHOCTb BbLINOMHAKT ANS cTagumn akcnnyatauum OK;

- pasBuTME NOJMY3INUNTUYECKON TPEeLWMHbl Ha BCKO TOMLWMUHY KOomnoHeHTa OK He npuBoanT K notepe
repMeTUYHOCTU Kaknx-nbo emMKoCTei.

8.4.2 Mpn aHann3e KPUTUYECKOTO COBObLITUSA «OTCYTCTBME OCTAHOBKM HECTabuibHO pasBumBaloLLeincs Tpe-
WWHbI» TNYOGMHY KPaeBOW TpewuHbl BapbMpylT OT a Ao 2/3S, rae a paccuutbiBaloT no dopmyne (8.2) ans
NOSTy3NUNTUYECKON TPELLUHbI.

8.4.3 lNpun aHann3e KPUTUYECKOTO COObITUA «MOTEPS Hecyleli cNoCO6HOCTU» FNYOUHY KPpaeBOl TpeLiun-
Hbl MPUHMMAOT pPaBHON a.

9 AHa/In3 KPUTUYECKUX COObITUI

9.1 AHa/IM3 KPUTNYECKOTO CcobbITUS «CTapT TPELMHbI N0 MeXaHW3MYy XPYMNKOro paspyLlleHus»

9.1.1 KpuTnuyeckoe cobblTUE «CTapPT TPELLIMHbI N0 MEXaHU3MY XPYMNKOro paspylleHusi» He peannsyeTtcsl B
KomnoHeHTe OK, B criyyae ecnv A/si pacyeTHOro gedyekta B BUAE NMOBEPXHOCTHOW MONY3NNNNTUUYECKON Tpe-
LLIMHbI BbINOJIHAIOTCA cnejyolne ycnosua:

K?*Kc, (9.1)
K,CSKC (9.2)
roe K, — 3HauyeHue KWH K\ B Touke A pacuyeTHoro gedekra, MMa m1/2;

K,c — 3HaueHue KWH K) B Touke C pacueTHoro gedekra, MlMa m1/2;
Kc — BA3KOCTb paspyleHus (cTaTnyeckas TPELWMHOCTOWKOCTL) MaTepunana, MMa m1/2.

9.1.2 3HayeHua KVH B popmynax (9.1) n (9.2) paccuntbiBaloT B COOTBETCTBUM € pasgenom 10 ¢ yueTom
KO3 PMLUMEHTOB 3anaca, NPUHATbIX B COOTBETCTBUN C NPUNOXeHUem b.
9.1.3 3HaueHue Kc B gpopmynax (9.1) u (9.2) paccunTteiBaloT no popmyne

= BT "(Kjc Kmn)+K7T, (9.3)

VSP/
roe B — pedpepeHcHas AsiMHa OpoHTa TPeLWWHbl, paBHas 25 MM;

Bp — pgnuHa cpoHTa pacyeTHoro gedekra (TpewuHbl), MM;
K — 3HauyeHue BA3KOCTM paspylieHns (CTaTMYeCcKOW TPELWMHOCTOWKOCTN) ANa matepuana c gedhekrom,
uMerwnm QpoHT AnnHoi B, npu Pf, paBHoit 0,05, MMa m1/2;
Kmn — MMWHUManbHO BO3MOXHas BSA3KOCTb paspyweHusa, Kmn paBHa 20, MMa m1/2.

3HaueHue ANMHbI (PPOHTA pacuyeTHOro AedyekTa Bp B BUAE NOBEPXHOCTHON MOY3INIMNTUUYECKON Tpewu-
Hbl paccuuTbIBAKT Mo hopmysne

B (9.4)

3HayeHue K Jc paccuuTbiBalOT B COOTBETCTBUM C NpuUnoxeHnamum B n I
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9.1.4 B cnydyae ecnu paccuyutaHHoe no dgopmyne (9.3) 3HauyeHne Kc npesbillaeT 3HaAYeHUE BA3KOCTU

AN
paspylweHnss Ha BepxHeM wenbge Kfc"”, TO 3HayYeHue Kc npuHumarT paBHbiM K Vo gHaqume K & onpepge-
NAKT B COOTBETCTBUM C nNpusioxeHnem /.

9.1.5 MNpu aHannse KPUTUUYECKOTO COBbITUA «CTapT TPELMHbI N0 MEXaHU3MYy XPYNKOro paspylleHnsa» ans
NosTlyaNIUNTUYECKON TpeLlMHbl TpebyeTcs NoATBEPAUTL, UTO AedeKTbl C ANIMHON 2C U C TNYO6UHOI, MEHbLUEN,
yem a, He yBeNMYMBAKT OMACHOCTb XPYNKOro paspyweHus. B npoTuBHOM cnydyae Heo6xoA4uMmo NpoBOAUTL
pacyeTbl AN8 TpelmnHbl, rNy6buHy KOTopoi BapbupytoT oT 0 40 a Npy NOCTOAHHOM 3HayeHun 2c.

9.1.6 B cniyyae ecnm KpUTUYecKoe cOob6biTMe «CTapT TPELWMHbI N0 MEXaHU3My XPYNKOro paspylueHus»
peanunsyeTtcsa B TOUYke A MONY3N/IUNTUYECKON TPeLLUHbl, TO BMECTO MONY3N/IMNTUYECKON TPeLWHbl Ha3HavyalT
CKBO3HYI0 TpeLuHy, Npu BbIMOSHEHUN OBYX YC/IOBWIA:

- pacyeT Ha NPOYHOCTb BbINOMHAKT ANs cTagun akcnnyatauyum OK;

- pasBuTve MONY3N/IMNTUYECKON TPEeLWHbl Ha BCHO TO/WMHY KOMMNOHEHTA, He MPUBOAUT K MOTEpPe repmMe-
TUYHOCTU Kakux-nnbo emKocTeil.

B aTOM cniyyae, BMECTO BbIMOJIHEHHOTO aHa/iM3a KpUTUYECKOro CoObITUS «CTapT TPeLMHbl N0 MeXaHu3-
MY XPYMNKOTro paspyLlleHns» BbINOHAKT aHa/IM3 KPUTUYECKOT0 COObITUSA «OTCYTCTBME OCTAHOBKM HECTabUbHO
pasBuBaKLWEenca TpewnHb».

9.1.7 B cniyyae ecnm KpUTMYEecKoe CObObiTMEe «CTapT TPELWMHbI N0 MEXaHW3My XPYnKoro paspylueHus»
He peann3yeTcs B TOUKe A MOAY3/I/IMNTUYECKON TPELWUHbI, HO peann3yeTcs B Touke C 3TOl Xe TpeLwmHbl, TO
BMECTO NOY3/IIMNTUYECKOW TPEeLLMHbl Ha3HavyalT KpaeByl TPeLLnHy, Npyu BbINOJTHEHUN ABYX YC/I0BWIA:

- pacyeT Ha NPOYHOCTb BbINOMHAKT ANs cTagun akcnnyatauyum OK;

- pas3BuTUE NOAYIISTUNTUYECKON TPELWNHbl B KOMMOHEHTE HE MPUBOAUT K NOTEpe repMeTUYHOCTU KaKux-
nmbo eMKocTel.

B aTOoM criyyae, BMECTO BbIMOSIHEHHOIO aHa/iM3a KpUTUYECKOro COObITUS «CTapT TPeLMHbl N0 MeXaHu3s-
MY XPYMNKOro paspyLlleHnsi» BbIMOMHAKT aHa/IM3 KPUTUYECKOT0 COBbITUS «OTCYTCTBME OCTAHOBKM HECTabWbHO
pasBuBaOLLENCSA TPELLUHbI».

9.2 AHann3 KpUTUYECKOro cobbiTusd «OTCYyTCTBME OCTAHOBKU HeCcTabubHO pa3BuBatkoLeiics
TPEeWNHbI»

9.2.1 AHanu3 peanusaumm KPUTUYECKOTO COObITUS «OTCYTCTBME OCTAHOBKM HECTabunbHO pas3BuBalo-
welcs TpewuHbl» NPOBOAAT NPU pacyeTe Ha MPOYHOCTb KoMNoHeHTa OK Ha cTaguu akcniayaTtauuu, npu Bbl-
NONTHEHUW ABYX YCNOBWIA:

- B paccmaTpuBaeMOM KOMMNoHeHTe OK peanusyeTcs KpuTuyeckoe cobbiTMe «CTapT TPeLwMHbl N0 Mexa-
HU3MY XPYNKOro paspyllieHuns»;

- pasBuTve NOMY3NUNTUYECKON TpeLWMHbl Ha BCK TOMWMHY KOMNoHeHTa OK He npuBoAuT K notepe
repMeTUYHOCTM Kaknx-nmbo emkocTel.

9.2.2 Kputuyeckoe cobbiTue «OTCYTCTBME OCTAHOBKM HeCcTabunbHO pasBuBalOLLENCca TPewuHbI» He pe-
anunsyetca Ana KkomnoHeHTa OK cO CKBO3HOW TpPELLMHOW, B cayyae, ecnm XoTa 6bl 158 O4HON A/INHBI TPEeLLMHbI
B Ayana3oHe A/IMH OT 2C A0 6S BbINOMIHAETCH yc/oBue

(9.5)
roe Kla— Bs3KOCTb paspylueHus (cTaTuueckas TPELWMHOCTOMKOCTb) NPy OCTaHOBKe TpeluHbl, MMNa m1/2.

3HayeHue Kla paccuyntbiBalOT B COOTBETCTBUM C NPUIOXeHneM B.

9.2.3 KpnTuyeckoe cobbiTe «OTCYTCTBME OCTAHOBKM HECTabu/ibHO pa3BMBalLLLElica TPELUHbI» HE pe-
anunsyetcsa ana komnoHeHta OK ¢ kpaeBoil TpeLWNHON, B c/iydae, ecnm XoTa 6bl 4N8 04HON TNYyOUHbI TPEeLMHbI
B AnanasoHe rnyouH a go 2/31S BbINOMHAETCA ycrioBue

(9.6)

A c
9.2.4 3HauveHusa n K, B gpopmynax (9.5) u (9.6) paccuutbiBaloT B coOoTBETCTBMM C pasgenom 10 c
yyeToMm Ko3adhpuumneHToB 3anaca, NPUHATbLIX B COOTBETCTBUM C NpuioxeHunem b.

10
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9.3 AHanM3 KpUTNYEeCcKoro cobbiTua «MoTeps Hecywel CNOCOBHOCTU»

9.3.1 AHanua peanunsaunm KpUTUYECKOro CobbITUSA «NOTepsi Hecyulelhi cNoCO6HOCTU» NPOBOAAT ANS:

- MOBEPXHOCTHOW MONY3N/MNTUYECKON TPEeLLInHbl, B C/iyyae ecnn He peanu3yetcs Kputuueckoe cobbl-
TUE «CTapT TPELMNHbI N0 MEXaHU3MY XPYMKOro paspyLlleHns»;

- CKBO3HOI TpeLu Hbl, B C/ly4ae ecnim peasn3yeTcs KPUTUYECKOe CoObiTue «CTapT TPeLwWHbl No Mexa-
HU3MY XPYNKOro paspylieHna» 1 He peannsyeTcs KpUTtuyeckoe cobbiTue «OTCYTCTBME OCTAHOBKW HecTabwuib-
HO pasBuBawLielica TpewmnHbl» cornacHo 9.1.6;

- KpaeBoOill TpelnHbl, B Caiyyae ecnin peanmsyetcsa KpUTnuyeckoe cobbiTve «CTapT TPeLWMHbl N0 MexaHus-
MY XPYNKOro paspylleHua» U He peann3yetca KpUTUYeckoe COObITUE «OTCYTCTBUME OCTAHOBKM HecTabu/bHO
pas3BMBaloLLenca TpewmHbl» cornacHo 9.1.7.

9.3.2 MNpn peannsaynmn KPUTUYECKOTO COOLITUS «OTCYTCTBME OCTAHOBKM HECTabuNbHO pa3BuBarLLeiics
TPELWMHbI» aHann3 peannsaynn KpUTUYECKOTO COBbITUA «NOTeps Hecylw,ein cnocoGHOCTM» He NPOBOAST.

9.3.3 Kputunyeckoe cobbiTue «noTeps Hecylein cnocobHOCTU» He peanusyetcs Ans komnoHeHwta OK, B
cnydae ecnv BbINOJIHAETCA yC/noBue

ra°2(r) npn 100°C<r<300°C
}a02(r',r') npm 0°C<r<100°C v 7

roe oref— pedepeHcHoe HanpsixeHue, MMa;
T — Temnepartypa, °C;
F — dontoeHc HellTpoHOB € aHepruenn 6onee 0,5 MaB, HenTp./mM2;
0°02(T) — npepen TekyyecTn matepuana B UCXOAHOM COCTOSsHMM npu Temnepatype I, MMa;

°0 2 (7>F) — npegen TekyyecTu matepuana B 06/1y4eHHOM COCTOSIHUM npu Temnepatype T v dp/itoeHce Heli-
TpoHoB F, MlMa.

3HauveHne pedrepeHcHOro HanpshxkeHus aref B coopmyne (9.7) 3aBUCUT OT TuMa pacyeTHOro gedekta
(noBEpXHOCTHasA MOMy3aNIUNTMYECKas, CKBO3HAs WM KpaeBas TpeluHa), ero pasaMepoB W HaNpsHKeHul, Bbl-
3BaHHbIX MexaHuyeckumu (NnepBUYHbLIMKN) Harpyskamu. 3HadyeHune cref onpefensaoT B COOTBETCTBUM C NPUO-
XeHunewm E.

3HauyeHus npegena TekyyecTum matepuasna komnoHeHTa OK B cpopmyne (9.7) onpenensoT B COOTBET-
CTBUMN C NpUNoXeHnem XK.

9.4 AHa/n3 KPUTUYECKOTO COGbITUS «3apoXAeHne TPelWwmuH Npu LUKINYEeCKOM Harpy>XeHumn»

9.4.1 AHanus peanusauun KPUTUYECKOrOo COObITUA «3apOoXAeHUe TpewuH MNpu LUKNIUYEeCKOM Harpyxe-
HUU» MPOBOAAT MPU pacyeTe Ha NPOYHOCTb KOMMoHeHTa OK Ha cTaguu NPOEeKTMPOBaHUA W He MPOBOAAT Ha
cTaguun akcnayatauuu.

9.4.2 AHanni peanusayunm KpUTUYECKOro cobbiTUa «3apoxieHune TpewuH nNpu LUKINYeCcKoM Harpyxe-
HUM» NPOBOAAT AN 30H KOMNoHeHTa OK ¢ MakcumasibHbIM pazMaxom gedopmauunii Ans nocriefoBaTesibHO-
CTU PEeXUMOB Harpy>eHus, YyCTaHOB/IEHHON NPOEKTHON MoAgesnblo akcnayataumm OK ¢ yyeToM MexaHU4eckKux
csolicte OM n meTanna cBapHbIX LUBOB.

9.4.3 lMpu aHanuise peanusauuv KPUTUYECKOTO COObITUA «3apoXeHue TpewmnH Npu UUKANYeCcKoM Ha-
rpyeHumn» pacyet HAC npoBoAAT B ynpyronnactuyeckoin noctaHoBke. [lonyckaeTcsa npoBoauTb pacyet HAC
B YNPYroil NOCTaHOBKe, B C/lyvyae ecnu aMnanTyfa HanpsHKeHuin oT TepMOMEXaHWUYeCKOW Harpysku He npeBbl-
lwalT npegen Tekyyectn martepuana B UCXO4HOM COCTOSHUWN.

9.4.4 Ans ynpoweHHOW KOHCEPBATMBHON OLEHKM pasmaxa gedopmaunii MexaHmyeckne cBoiicTBa Marte-
puana komnoHeHTa OK gonyckaeTtca nNpuHUMMaTh, Kak ANA matepuasa B UCXOLAHOM COCTOAHUN.

9.4.5 PacyeT Ha UMKNUYECKYD NPOYHOCTb MPOBOAAT C UCMNOJSb30BAaHWEM KPUBbIX YCTanoCTU, paccyu-
TaHHbIX B COOTBETCTBUMN C NMPUNOXEHNEM W C MaKkCMManbHON acMMMeTpUen Lukna HanpsHkKeHWn, npu 3ToM He
TpebyeTcAa y4uTbiBaTb OCTATOYHbIE CBAPOYHbIE HANPSXEHUS.

9.4.6 ®opmMMpOBaHME LUKIOB HarpyXeHus npu CMOXHOM HarpyxeHuu (onpefesieHne konumyecrtsa Uu-
K/IOB Harpy>eHus 1 COOTBETCTBYIOLNX KaXA0MY LUKy pasmaxoB gecopmaumnii) NnpoBoAAT B COOTBETCTBUMN C
npoueaypoi, NnpuBeAeHHoNn B npuaoxeHmun K.
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9.4.7 [Ona komnoHeHTa OK, He KOHTaKTMpPYHLLEro ¢ BOGHON cpefoli, ycTasniocTHoe noBpexaeHne DyCT3a
BECb Ha3HaYeHHbI CPOK aKCnyaTauuu onpegenstoT no gopmyne

D (9.8)

ycT

roe Nk — xapaktepucTuka /c-fo noayumkna HarpyxeHus c pasmaxom gedopmauymin Azk nam k-ro uukna Ha-
rpyXeHus c pasmaxom gecopmauunin Azk, wr,;
[Nfk] — monyckaemoe KO/IMYECTBO LMK/IOB HarpyXeHus npu pasmaxe gecdopmaunii Azk, wr.;
L — KO/AMYeCcTBO LMKIOB W MOAYLUNKIOB Harpy>XeHusa 3a BeCb Ha3Ha4yeHHbI/i CPOK aKcnayaTaymm, LT.

3HauveHune Nk B popmyne (9.8) NnpuHMMAOT paBHbIM:
- 0,5, B cniyyae ecnun ¢ pasmaxom Azk cywiecTByeT TO/IbKO NONYUMKS HarpyxeHus;
- 1,0 B cnyyae ecnv ¢ pasmMaxoM Ark CywecTByeT NOJHbIA LUK/ HarpyxXeHus.
3HauveHue [Nfk] B popmyne (9.8) onpefensaoT no pacyHeTHbIM KPUBbLIM YCTaANIOCTU COM/IACHO NMpuaoxe-
HUIO U € ncnonb3oBaHMEM 3HAYeHNn Aek.
3HaueHune [Nfk] B popmyne (9.8) onpenensioT No pacHeTHbIM KPMBbLIM YCTa/I0OCTM COr/1aCHO Mpuaoxe-
HMO U ¢ ncnonb3oBaHMeM 3HauveHuii As™. B criyyae ecnm amnianTyga HanpsxeHuidh aa oT TepMOMeXxaHMN4YeCcKown
Harpysky He npesblllaeT 3Ha4YeHue npejena TeKyyecTu martepuana B UCXOLHOM COCTOSIHUM, 3HayeHue Azk
NpUHMMAaKT paBHbiM 2aalE (rge aa— amnautyga HanpshkeHuii, MMa, E — moaynb ynpyroctu, Mrla).
3HayeHuna L n Aek paccuynTbiBalOT corsiacHo nogpasgeny K.2 npunoxeHua K
9.4.8 [na ynpolieHHoN KOHCepBaTMBHONM OLEHKW gonyckaeTcs NpefcTaBnATb LMKIMYECKOEe Harpyxe-
Hue B BuAe 6M0KOB, rae KaxAablii BY-i 6/10K xapakTepusylT KOIMYECTBOM LMKIOB C O4MHAKOBLIM pasmMaxom
pedopmaunii Asy. Mpn 3Tom B KayecTse - NPYHMMAOT MakCMManbHbIl pasmax gedopmauunii 3a nepmog Ha-
TPY)XXEHWS, KOTOPbIA XapakTepusyoT 3TuM 6/710koM. B aTom cnyyae ana komnoHeHta OK, He KOHTaKTMpytoLero
C BOJHOIN cpefoli, ycTasiocTHOe nospexpgeHne DYCT 3a BeCb Ha3HaYeHHbI CPOK 3Kcnayatauum onpegensor
no gpopmyne
E It (9.9)
a K/]

roe Jiy — KONM4yecTBO LMKAOB C pasmMaxom gechopmauunii AeyBy-m 610Ke, LWIT,;
[Nf ] — ponyckaemoe KONMYeCcTBO UMK/IOB Npu pasmaxe gedopmauynii Afy, wr.;
M — Konu4yecTBO 6/10KOB HArpyXXeHus 3a BeCb Ha3HA4YEeHHbI CPOK SKCnayaTauum, LT,

3HaueHune [Nfy] B bopmyne (9.9) onpenenstoT No pacyeTHbIM KPMBLIM YCTaNOCTM COr/IaCHO Mpuaoxe-
HUIO W ¢ ncnonb3oBaHMEM 3HAYeEHUl Asy.

9.4.9 [ins komnoHeHTa OK, KOHTaKTWPYHOLLEro ¢ BOAHOM cpefoli, ycTanocTHoe nospexaeHune OVYEr 3a
BECb HA3HAYEHHbI CPOK aKCnayaTauuyu onpeaensoT no gopmyne

DycPr= fcep-Dycr. (9-10)

rae Kcp — KO3 puLUMEHT, yunTbiBaloWMii BAUSIHUE CPpefbl HA YCTasloCTHOE NOoBpeXxaeHue.

B cbopmyne (9.10) npuHMMaloT KCp paBHbIM 3.

9.4.10 KpuTnyeckoe cobbiThe «3apoxaeHne TPeLMH Npu LUKINYECKOM HarpyXeHun» He peanunsyeTcs
B KOMNoHeHTe OK, B c/iyyae ec/nn BbIMOJSIHEHbI Cleayoune ycnoBus:

- pNA KomnoHeHTa OK, He KOHTaKTMpylLwero ¢ BOAHOW cpeaoi

Ayer < 1. (9-11)

- ons komnoHeHTa OK, KOHTaKTUpYlOLLero ¢ BOAHONI cpenoii;

D*< 1. (9.12)

12
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10 PacueT KOahPULNEHTOB UHTEHCUBHOCTU HamNpshKeHUN

10.1 O6wue NoNOXeHUs pacyeTa KO3 PpNUNEHTOB MHTEHCUBHOCTU HaMNpPsHKeHWR

10.1.1 Pacuet KVH cnepyeT BbINOMIHATL YNC/IE€HHBIMWU MeTOo4aMu C Ucnosib3oBaHueM J-uHterpana. lNpu
3TOM pasmep KOHTypa MHTErpupoBaHuA onpefenalnT B COOTBETCTBUU C NPUIOXKeHnem Jl.

10.1.2 Pacyet KMH BbINOMHAKT no pesynbtatam aHanusa HAC komnoHeHTa OK. 519 HecTauMoOHapHbIX
pexunmos pacyerT HOAC n KVIH BbLINONHAT A4NA BCEro UHTEpBasia BPEMEHU NPOXOXAEHUA pexuma C waromM rno
BPEMEHN, 06ecneynBaL MM HaxX0XAeHNEe IKCTPeMabHbIX 3HaYyeHnin KNH.

10.1.3 PacueT KNH BbINOMHAKT C NCNO/Ib30BaHMEM 3HAYEHUIT MEeXaHU4YeCcKknx CBOMNCTB mMaTepuasnos A/s
paccmaTpyBaemoro cpoka akcnayatauuu. [lonyckaetcs MCNoNb30BaTh 3HAYEHUS MeXaHWYeCKUX CBOWCTB, KO-
TOpble ONPeAesniAT COrnacHo nNpuioxeHunto X.

10.1.4 PacyeT KMH BbINONHAIOT € YYETOM OCTATOUYHbIX CBAPOUYHbIX M TEMNEPATYPHbIX HANPSHKEHUA.

10.1.5 1N nonyvyeHus ynpoLLeHHOW OLEHKN AoNycKaeTCcs BbiNOAHATL pacyeT KVIH meTogamu nuHeliHoni
MEeXaHWKN pa3pyleHnsa npu BbINOJIHEHUW YC/10BUIT ee NPUMEHNUMOCTU UK KoppekTuposke KNH cornacHo npu-
noxexuto C.

10.2 PacueT KOOI (PULUNEHTOB UHTEHCUBHOCTM HaNpsXXeHWii meTodamMu ANHENHON MeXaHUKK
paspylieHns
10.2.1 [nA NOBEPXHOCTHOW NONY3NAMNTUYECKOW TpewnHbl 3HaYeHus KNH B Toukax /1 n C (KA, " KC )n

. A
ANs KpaeBoit TpewunHbl B Touke A (K, ) paccumTbiBatoT N0 oopmMynam:

K? =npeK|p +ns e (10.2)

K°=np K°+ns Kg, (10.2)

rae Klp K,p — 3HaueHunss KVIH oT nmepBUYHbIX (MexaHW4Yeckux) HanpsxeHuih B Toukax J1 n C pacuyeTHoro ge-
hekTa, cCOOTBETCTBEHHO, MMa-m1/2;
— 3HayeHns K/H oT BTOPUYHBIX (OCTATOYHbIX CBAPOYHbLIX M TEMNEPATYPHbIX) HANPSXXEHWUA B TOY-
Kax A n C pacyeTHoro gedgekra, cooTBeTCTBeHHO, MMa-m1/2;
np, ns — kKoaphuumneHTbl 3anaca.

3HaueHusa K,p n K,p B hopmynax (10.1) n (10.2) paccunTbiBalOT Ha OCHOBaHUW pacnpegesieHns nepBuny-
HbIX (MEXaHNYECKMNX) HaMpPsSHKEHUN B COOTBETCTBMM C MpuaoXeHnem M.

3HauveHus K{l n K B dopmynax (10.1) n (10.2) paccuntbiBaloT No hopmynam:

= + <10-3)
Kis'K ir+K.r <10'4>
Me K*, K£ 3HauyeHusa KVH OT ocTaTouHbIX CBapOYHbIX HanpsxeHuih aR B Toukax /T u C pacyeTHoro fge-

hekTa, cooTBeTCTBEHHO, MlMa mM1/2;
K*, K & 3HauyeHusa KNH oT TemnepaTtypHbIX HanpshkeHnin o TB Toukax J1 u C pacueTHoro gedekra, co-
oTBeTCTBEHHO, MMa-m1/2.
A C
3HavyeHna KIRun KIR B popmynax (10.3) n (10.4) paccunTbiBalOT Ha OCHOBaHUW pacnpepgesieHns ocTa-
TOYHbIX CBAPOYHbIX HaNpsXXeHWii aR B COOTBETCTBMM C NPUNOXEHNEM M, npy 3TOM OCTaTOUYHble CBapOYHble
Hanps)XeHua onpefensoT B COOTBETCTBMM C pa3genom 11.

. A c
[na noaBeprHyTbiX NMocnecBapovyHOMY OTXUTY CBapHbIX coeanHeHnin OK npu pacyeTte K[Ru KRgony-
CKaeTCs 3aMeHATb pacnpejesieHne 0CTaTOYHbIX CBAPOYHbLIX HAaMPSXeHWW, AeliCTBYOLWMNX N0 HOpManun K nso-

CKOCTW TPeLLMHbl, 3HaYeHnem HanpsxeHus CrP ocpefHEHHbIM NO A/IMHE Masoli Nosyocu TpeuwuHbl a (ans
NMOBEPXHOCTHON MOAY3NUNTUYECKOW TPeLWnHbl) UAnM No rnyobrnHe TpeLMHbl a (418 KpaeBoi TpeLnHbI).

13
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Ons komnoHeHToB OK KP Tvna BB3P-440 (B-179, B-230) ¢ NOBEPXHOCTHOI MOMYy3N/IMNTUYECKON Tpe-
< o o c
LLIMHOW WM C KpaeBoW TPeLwnHON AonyckaeTcsa NMpuHMMath 3HavyeHnsa K ﬁ?m K = B COOTBETCTBUM C MPUSIOXKE-
Huem H.

3HayeHuns K ]A/-I/I K ﬁ‘ B hopmynax (10.3) n (10.4) paccunTbiBalOT HA OCHOBaHUM pacnpejeneHns Temne-
paTypHbIX HanpsXeHuii 0 TB COOTBETCTBUW C NpUoOXeHnem M.

3HayeHuns KoappuumeHToB 3anaca np u ns B popmynax (10.1) u (10.2) npuHMmMaloT B COOTBETCTBUM C
npunoxexHuvem b.

10.2.2 [Ons ckBO3HOW TpewunHbl 3HavyeHns KVH B Touke C (K, ) paccumTtbiBatoT no copmyne (10.2), npu
3TOM:

- 3HauveHue K,p paccunTbiBaloT Nno popmyne

K\p = OWP*>/«-c. 10"3 (10.5)

rae o cp— AelicTByowWMe No HOpPMaan K NJIOCKOCTM TPELLMHbI HanpshXeHna OT MexaHW4ecKol Harpysku ocpef-
HEHHble Mo ToNwKHe (6e3 yyeTa TpPeLWMHbI) paccmaTpnsaemoro komnoHeHta OK, MMa;

- 3HauyeHune K|SpaccuuTbiBaloT no opmyne
Kfs ={o%2+07?)-Jn-c- 1CI3. (K0.6)

roe Opp2 — pgelicTBylowme nNo HopMasun K NJIOCKOCTU TPELLMHbI OCTATOYHbIE CBAPOYHbIE HaMNpPsXXeHus, ocpep-
HeHHble Mo ToNwmnHe (6e3 yyeTa TpewuHbl) paccmaTpuBaeMoro komnoHeHTa OK, MMa;
0" — peicTBylOLME MO HOPMaaW K NJIOCKOCTU TPeLMHbl TeMNepaTypHble HanpsXeHus, ocpefHeHHbIe
no TonwuHe (6e3 yyeta TpeLiMHbl) paccmaTpMBaemMoro komnoHeHta OK, MMa.

OcTaTo4Hble CBapOUHble HaMNpsXeHusa onpeaenaT B COOTBETCTBMU C pa3gesnom 11

11 OcTaTouHble HanpsHXKeHUs

11.1 OcTaTO4YHbIe HaNpPsXeHUs pacCcUYUTbIBAKT C y4eTOM NPOLECCOB CBApKM U nocnegywuiei Tepmoo6-
paboTku, B C/iyyae ecnu TakoBasa npefycMoTpeHa.

11.2 lonyckaeTcs NPUHUMATb 3HAYEHUS OCTATOYHbIX CBAPOUYHbIX HAMNPSXXEHWIA N0 pe3ynbTaraMm KX onpe-
OeneHna Ha peasibHbIX KOHCTPYKLUAX.

11.3 NS TMNOBbIX CBApPHbIX COeAUHEHWNI KoMNoHeHTOoB OK gonyckaeTcsi NpUHMMAaTb 3HAYEHUs ocpepg-
HEHHbIX OCTATOYHbIX CBAPOYHbIX HANPsSXeHWI, AeACTBYOWMNX N0 HOPMaAN K NJI0CKOCTU TPELLUHbI, COr1acHo
11.3.1—11.35.

11.3.1 Ans npuBeAEHHbIX B NPUNOXEHUN H TUNOBbIX CBAapHbIX COeAUHEHUIT KoMnoHeHToB OK KP Tuna
BB2P-440 (B-179, B-230) co CKBO3HOI1 TPELWMHON 3HAYEHUEe crf2 gonyckaeTcs npuHMUMaTb paBHbiM 10 MMa.

11.3.2 Ana npuBefeHHbIX B NpUAoXeHun M TMNOBbLIX CBapHbIX coeAuMHeHnin komnoHeHToB OK KP Ttuna
BB32P-440 (B-213) ¢ NOBEPXHOCTHOI MOAY3//IMNTUYECKON UM KpaeBoil TpeuwimHol 3HavyeHne 0/ [l gonycka-
eTcsa npuHuMaThb paBHbiM 35 MlMa.

11.3.3 AN nNpuBefEeHHbIX B NpuaoxeHuu I TUNOBbIX CBApHbIX COeANHEHU koMnoHeHToB OK KP Tuna
BB32P-440 (B-213) cO CKBO3HOW TpPELMHOM 3HAYeHne op 2 40MNyckaeTcs nNpMHUMaTth paBHbiM 10 MMa.

11.3.4 Ana npuBefeHHbIX B MPUAOXEHUN P TMNOBbLIX CBapHbIX coeguHeHnii komnoHeHToB OK KP Tuna
BBOP-1000, BB3P TOW n BBOP-1200 ¢ NOBEPXHOCTHOI NOAY3AAUNTAYECKON WM KpaeBoi TpewjuHoli 3Ha-
yeHue a ™ lponyckaeTtcsa nNpuMHMMaThb paBHbiM 60 MIMa.

11.3.5 Ana npuBeAEHHbIX B NPUIOXEHUN P TUNOBLIX CBapHbIX coeguHeHuii komnoHeHToB OK KP Ttuna
BBOP-1000, BBAP TOW n BB3P-1200 co CKBO3HOI TpeLNHoi 3HaueHne oR2 gonyckaeTca NpUHUMaTh pas-
Hbim 10 MMMa.

114 Lna npuBefeHHbIX B NPUIOXKEHUN H TUNOBbIX CBapHbIX coeguHeHuid komnoHeHToB OK KP Tuna
BB3P-440 (B-179, B-230) ¢ nOBEpPXHOCTHON MOJMy3N/UNTUYECKON WAW KpaeBol TpewwuHol pacdyeT KWH no
OoCpefiHEHHbIM OCTaTOYHbLIM CBapOYHbIM HanpsaxeHnaMm He ponyckaetcs, 3HadyeHna KR un KIR npuHumawT B
COOTBETCTBUUN C NpuUnoxeHnem H.

14



FOCT P 70414—2022

MpunoxeHve A
(o6s3aTeNBLHOE)

CKOpOCTb poCTa YCTa/IOCTHOW TPeLWMHbl NPU LUKTUYECKOM HarpyxXeHuu

Al na OM 1 meTania CBapHbIX LWBOB KOMMNOHEHTOB OK CKOPOCTb pocTa YyCTasI0CTHOW TRELMHBI MPU LMKANYECKOM
Harpy>eHumn paccuyunTbIBalOT No hopmyre

da dc OK,

dAPdA/I= N (1- R)OB (A1)

roe daldN, dc/dN CKOPOCTb pOCTa yCTa/IOCTHOM TPEeLLMHbI B HANpaB/iEHUM Masioin 1 60/1bLUIOI Noyocein NoayanamnTu-
YECKOI TPeLLUWHbI, COOTBETCTBEHHO, MM/LWKT;
a, C  Tekylme pasmepbl Masioli 1 60MbLIOK Noyoceli MoAYSMNNTUYECKOA TPELLMHbI, COOTBETCTBEHHO,
MM;
N KO/IMYECTBO LMKNOB HarpyXeHus, LuT.;
CN KOa(hpuLMeHT ypaBHeHus Mapuca, MM/LMKT;
K, pasmax KV/H, paBHbiii pasHocTu (K!Tax— K|min), MMa-m1/2;
K1 ax1 Kimin MakcumasibHoe 1 MUHUMasibHoe 3HaueHne KMH B Tekyluem Lukne Harpyxenus, MMa-m12,
R KO3(hMUMEHT aCUMMETPUN HarpyXXeHusi, paBHbIii oTHowweHuto (K|min/ K|mex);
M KOah(pMUMeHT ypaBHeHus Mapuca.

Mpu pa3BuUTUM YCTaNOCTHONM TPeLMHbl Ha Bo3ayxe npuHuMaoT CN pasHbiM 1,5-10-11, Mm/upkn, KO3hdUUUEHT N
NpUHUMAIOT paBHbiM 3,1.

Mpy pasBUTMN YCTasIOCTHOW TpeLymHbl B Boge npuvHumatoT CN paBHbiM 4,5-10-11, MM/UpK, KO3QRULMEHT 1) Npu-
HUMatoT pasHbIM 3,1.

B chopmyne (A.1) npuHumatoT: B ciydae ecnm K|min meHbwe O, To K|nin paBHo O; ecnv K]Tax meHble 0, To [K,
paBHo O; ecnv R meHbLue O, To R paBHo 0; ecriv R 6onbLue 0,95, To R pasHo 0,95.

B cnyyae HEBO3MOXHOCTU YUYECTb B/MSIHUE OCTATOUHbIX HaNpshkKeHUi Ha koaddchpmumeHT A gonyckaeTtcs B hopmyne
(A.1) npuHumaTtb R paBHbiM 0,95.

PacueT 3HaueHuin K|tax n K|mn, a Takke koadduumeHTa acuMmmeTpum R BbINOMHAKOT HA OCHOBE pe3ynbTaTtoB pac-
yeTa HanpsXeHHO-4ed)OPMMPOBAHHOIO COCTOSHMSA, BO3HUKAIOLWWEro B paccmaTpmBaemMom koMnoHeHTe OK 3a uvkn Harpy-
XEHMA 1 TeKYLLMX pa3mepoB pacyeTHoro fedekta. PacueT K|tax u K|nin BbinoHAT 6e3 yyeTa koadhdmumneHToB 3anaca.
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MpunoxeHve b
(ob6s13aTeNIbHOE)

KoathhumumeHTbl 3anaca

B.1 KoathdmumeHTbl 3anaca gns pacdeta KMH npu aHanmse Ha cOnpoTMB/IEHME XPYMNKOMy paspylleHuto (CXP)
Ha cTaauy NpoekTupoBaHna OK Ans pasfiMuHbIX KaTeropuii peXxxMMoB HarpyXXeHusi (CoueTaHuin Harpy3ok) NpuHUMatoT Mo

Tabnuue b.1.

Tabnunuya Bl — KoadpmumeHTbl 3anaca Ans cragum npoeKTMpoBaHus

KaTeropuvisi pexuma (coueTaHne Harpy3ok) np ns

H3 2 2
HH3, W, H3+N3, HH3+M3 15 15
1 1

MA, H3+MP3, HH3+MP3, H3+MA+M3
MpumeuvaHue — [puBeaeHHbIe KO3ULMEHTHI 3anaca UCMosb3yKTCs Npu aHanmse Ha CXP no kpuTtepuio
cTapTa TpeLHbl.

B.2 KoathdhmumeHn Tl 3anaca ans pacdeta KVH npu aHanmse Ha CXP Ha ctagum akcnnyataumm OK anst pasinmyHbix
KaTeropuwin peXxxMmMoB HarpyXeHusl (CoueTaHuii Harpy3ok) npuHMmatoT no Tabnuue b.2.

Tabnuuya b.2— KoadpuymeHTsbl 3anaca ana cragum akcnayataumu

KaTteropus pexvma (coyeTaHue Harpysok) p ns
H3 2 1
15 1

HH3, TN, H3+M3, HH3+N3
MA, H3+MP3, HH3+MP3, H3+MA+M3

MpumeuvaHne — [lpuBedeHHblE KOIMULMEHTHI 3anaca UCMoMb3YKTCA Npu aHanuze Ha CXP, kak Mo Kpu-
TEpUI0 cTapTa TPELLMHbI, TaK 1 M0 KPUTEPUIO ee OCTaHOBKY.

1 1
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MpunoxeHve B
(o6s3aTeNnbHOE)

BA3KOCTb paspylleHnss OCHOBHOIO MeTasijia u MeTasisa wBsa

B.1 TemnepaTypHasi 3aBUCMMOCTb BSI3KOCTV Pa3pyLUeHUs]

B.11 Ana OM mn_ ML OK, M3roToBNEHHbIX 13 cTanein Mapok Ct3cn, 22K 1 09r2C, TemnepatypHyt 3aBUCUMOCTb
BA3KOCTM paspywweHusa Kjc (I paccunTbiBatoT Mo qpopmyne

KXQT) =0,52- Ki® Amin npacy ~ UthT - * (B.1)

roe Kjc — 3HauyeHue cTaTMyeckoli TPELLMHOCTOMKOCTM A1s1 pacyeTHOro AediekTa A/IMHoM (opoHTa B npu BeposiTHOCTM
Xpynkoro paspywenus 0,05, MMa-m1/2;
KT" — TemnepaTypHO-HE3aBUCUMAsI COCTaB/IAOLWAS CTATUYECKOM TpeLmMHoCcToiKocT, MMa m1/2;

Kmin — MWHUManbHO BO3MOXHas cTatuyeckast TpeELWUHOCTONKOCTb, MIMa m1/2;

Qpacd — napameTp, XapakTepusylowuii BUg, TeMNepaTypHO 3aBUCMMOCTU CTaTUYECKOW TPELYMHOCTONKOCTU B 3a-
BVMCMMOCTW OT COCTOSIHUS MaTepuana, MMa m1/2;

[ — Temneparypa, °C;
al,a2vna3 — koahhuLmeHTbl, xapakTepusytolme BUL TeMNepPaTypHOi 3aBUCUMOCTU CTaTUYECKON TPELLMHOCTONKOCTH
He3aBUCMMO OT COCTOSIHUA MaTepuana, al— 6e3pa3mepHblil kKo3addmLmeHT, koaddmumeHTsl a2 a3 B °C.

B dopmyne (B.1) npuHumatot K j*elf paHbim 30 MIMa-m1/2, Knin pasHbiM 20 MMa-m1/2.
3HayeHua KoahduumMeHToB a” a2 1 a3 NpUHUMAKOT B COOTBETCTBUM C Tabnuuel B.1 ncnonb3ysa 3HayeHvne Temne-
partypbl T.

Tab6nunya Bl — 3HauyeHus koadhduumeHToB B hopmyrie (B.1)

Temnepartypa, °C al o as
Hwxe nm pasHa 130 °C 1,00 130 105
Bbiwe 130 °C 1,99 216 157

B. 1.2 MapameTp Opaci B chopmyrie (B.1) paccunTbiBatoT o popmyne

30
oy

[ TP
1+th 11 6 f2 (B-2)

roe T — pacuyeTHoe 3HayeHue Temnepartypbl 60, °C;

T6o — 3HauyeHvne TemnepaTypbl, NPY KOTOPOIN ANA TPELMHbI C (PPOHTOM A/IMHONM B Npy BEPOSATHOCTM paspyLUeHus
Pf, paBHoi1 0,5, 3HaueHne Kjc paBHO 60 MIMa m1/2, °C.

3HaueHua KoathnUMEHTOB av a2 1 a3 NpUHUMAlOT B COOTBETCTBUM C Tabnuueli B.1 ncnonb3ys 3HayveHne temne-
-I pacy
partypbl 18~

B.1.3 3HauyeHue TemnepaTypbl TgRG! paccunTbiBaOT NO hopmyne

DRI = Tamt+ AT, +6Tc (B.3)

roe T ®@at — 3HayeHue Temnepartypbl 60 4nA marepuana B UCXOLHOM COCTOSAHMM, °C;

ATF — cpapur Temnepatypbl T60 BCnieAcTBUE HEMTPOHHOTO 06/yYeHNs 3a Bce BpeMsl akcnnyataumn OK, °C;
560 — TemnepaTypHbIii 3anac, pasHblii 29,9 °C.
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B. 1.4 BenunuuHy capura ATF B hopmyrne (B.3) paccumTbiBatoT no oopmysne
(8-4)

rge Af — KoathpUUMEHT pagraumoHHOro oxXpynumsanus, °C;
NnF — koHCTaHTa matepuana, pasHas 0,336;
FO — HopMMpYOLWNIA MHOXWTE b, paBHblil 11022 HerTp./mM2.

[ns OM n ML OK, B KOoTOpbIX MaccoBas fons gocgopa Cp He npesbiwaeT 0,04 % v maccosas gons mean CQn He
npesbiwaeT 0,30 %, 3HayeHua M6 u AF paccuntbiBaloT No hopmyiam:

-r-stsrt_-y-TY 071-60 (BS)
'60 ~ 7k0 - 0 'cr-ch’

rae TRO — 3HauYeHue KPUTUYECKOW TemnepaTtypbl XpynKOCTW MaTtepuasia B UCXOAHOM cOCTOsHMM KO cornacHo TY Ha
marepvas, AeACTBYHOLWMM Ha MOMEHT n3rotoBneHns OK, °C;

cr-ch — pasHocTb Mexay TkO u T all pasHas 83 °C;

AP =242 +1570 +(Cp- 0,005)+ 20 «(C1- 0,06). (8-6)
roe Cp, COn— maccoBas gons dpocchopa n mean, %, COOTBETCTBEHHO.

Pacuet 3HaueHnii TS 11 AF no coopmynam (B.5) n (B.6) gonyckaetcss npoBoauTb npu doitoeHce HETPOHOB F He
6onee 1,1-1024 HeiiTp./M2 n TemnepaTtype 0b6nyyeHuns oan B gnanasoHe ot 0 °C go 300 °C.

TTY
3HauyeHne ' Ko B chopmyne (B.5) npuHMMatoT B COOTBETCTBMW C NPUIOXKeHnem [
Mpw onpefeneHnn 3HaveHa koaddmLumMeHTa pagmaLmoHHOro oxXpynymBaHna Ap fOMNyckaeTCa UCNoMb30BaTb Mak-
cMasibHble 3HadeHns Cp n COn B cOOTBETCTBUM C TY Ha marepua.

B.2 TemnepaTypHas 3aBUCMMOCTb BA3KOCTM pa3pyLUEHUs MO KPUTEPMIO OCTAHOBKU TPELLVHbI

[nsa OM n MW OK, n3rotoBneHHbIX 13 ctanein mapok Cr3cn, 22K 1 09I2C, 3aBMCUMOCTb BA3KOCTU paspyLUeHus npu
aHanmse NPOYHOCTY MO KPUTEPUIO OCTAHOBKM TpeLumHbl Kla paccuntbiBatoT no hopmyne

Kia(T) = KIQT- 30°C). (B-7)
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MpunoxeHwne I
(o6s3aTeNBLHOE)

Kputnyeckas Temnepatypa XpynkoCcTU MaTepuasioB B MCXOAHOM COCTOSIHUU

Tab6nunya [1— 3Ha4yeHns KpUTUYECKOWN TemnepaTypbl XpynkocTn TBo ana matepranos OK

Marepuan TR °C
C13cn 20
22K 40
o9rac -10
CB-08IrC 0
YOH NIN-13/45 20
YOHWN-13/55 20
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MpunoxeHve [
(ob6s13aTeNIbHOE)

BA3KOCTb pa3pylleHusi Ha BEPXHEM LWerbgde

[Ans OM n ML komnoHeHToB OK 3aBUCUMOCTb BE/IMYMHBI BA3KOCTM paspyLUeHMs Ha BEPXHEM Luesbie B TepMuHax

J-uHterpana I, F) n KNH K*au(T, F) ot chntoeHca HenTpoHoB F 1 TeMnepatypbl T paccumTbiBaloT No qhopMy/iam:
‘ °02(T.F)
J™ (T,F)=J;-(\-C-AT¥-D)- ° _
(T.F)=Ji-( )" a020.F) (a-1)
™ -
KT(T,F) N™(T,F)-E 8-2)
(1-v2-103"
roe dB  KPUTUYECKOE 3HayeHue J-uHTerpana B 06/lyYeHHOM COCTOSIHWM, COOTBETCTBYIOLIEE 3HAYEHUIO Ha

BepxHeM Lenbge 3asucumoctn KIT,F), H/mwm;
KpUTMYECKoe 3HayeHune J-vHTerpana gnsi mMatepvasia B UCXOLHOM COCTOSHMM mpu Temnepatype 20 °C,
H/mm;
C napameTp marepuana, 1/°C;
D napameTp marepuana;
c02(T,F) npeaen TekyyecTn matepuana npy temnepatype I n dotoeHce HeTpoHoB F, MIa;
002209 npegen Tekydyectn marepuana npu temnepatype 20 °C u contoeHce HeinTpoHos F, MMa;

4

( 3HauyeHne BA3KOCTU paspyLleHuss Ha BepxHeM Lwesnbge 3asucumoctu KIT,F), MMa m1/2;

ATT CABWI KPUTUYECKOI TeMnepartypbl Xpynkoctu, °C;
E MoAy/ib ynpyroctu, MMa;
KoadpdpmumeHT MyaccoHa.

B chopmyne (4.1) 3HaueHne Jc npuHMMaroT paBHbiM 130 H/mMm, napameTp C npuvHUmaroT paBHbIM 2,4-10-3 1/°C,
napameTp D npuHuMatoT pasHbiM 0,14.

3HayeHve ATPonpeaensoT B COOTBETCTBUM C NPpUIoxKeHnem B.

3HaveHusa a02 (T,F) na02(20,F) onpenenstoT B COOTBETCTBUM C NpUNoXeHnem XK.

3HauveHns Moaynsa ynpyroctu u koadpdmumenTa MyaccoHa npuvHumatoT no MOCT P 59115.2, ponyckaeTcs onpege-
NATb 3HAYEHUST MOAYS YNPYrocTU B COOTBETCTBUM C NPUIOXKEHNEM XK.
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MpunoxeHne E
(o6s3aTeNBLHOE)

Mpoueaypa pacuyeta pepepeHCHOro HamnpsXXeHus
ONS aHanmsa noTepu Hecyllen cnoCO6HOCTM KOMMOHEHTa OMOPHON KOHCTPYKLUU

E.1 O6Lwme nonoxeHus
Pacuet HAC komnoHeHTa npoBoanTcs 6e3 gecthekta. B pacuetax yuntbiBarOTCS TOIbKO MEPBUYHbIE HaMpshxeHus (oT
MEXaHUYECKOI Harpysku).

E.2 Monyannmntnyeckasa noBepxHOCTHas TpeLnHa B naacTuHe

B BbIGPaHHOM [i/151 OLLEHKM CEUYEHUM KOMIMOHEHTA, B KOTOPOM pacrofiaraeTcsi NoCTy/IMPOBaHHbI fedekT (N10ckocTb

AedbekTa NexuT B N/IOCKOCTM CEYEHUs), pacHeTHbIM WM aHaIUTUYECKUM METOAOM ONpenenstoT pacnpefenieHne Hanpsi-
XeHuii an(x,t) HopMasibHbIX K NJIOCKOCTU CeYeHnst B MOMEHT BpeMeHu t (pucyHok E.1).

a — rny6vHa TPEeLUMHbI; 2C — A/IMHA OCW NOJY3/IMNTUYECKOW TPeLUHbI; S — TonwmHa
PucyHok E.1 — lMonyannuntuyeckas noBepxHOCTHasA TpeliuHa B nnactuHe
MonyyeHHoe B pacyeTe pacnpefefnieHne HanpsbkeHus on(x,t) Mpou3BOMLHOTO BuAa NPEACTaB/AT B Tekylwuii
MOMEHT BPEMEHN t B BUAE MEMOPAHHON U U3rMBHOIN CoCTaBAsOWMX, BbluncnsaemMblx no dopmynam (E.1) un (E.2), (pu-
CyHoK E.2).
Mem6paHHOe HanpshXeHUe paccyuTbIBaOT MO oopmyse
182
(o -JoW-dx. (El)
-si2
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1— HOpMaUibHOE HanpshKeHue oM; 2 — MeMOpPaHHOe HanpsHKeHMe OT ; 3 — U3MMOHOe HanpshkeHne ab

PucyHok E.2 — PacnpefeneHve no TO/LWMHE CTEHKN HaMNPSXEeHWUs CM U ero CoOCTaB/IAOLLMX
MakcrmMasibHoe 13rmbHoe HanpshxeHre paccumTbiBaloT No hopmysie

6 92
°h=S2/ aM ‘x ‘dx- (E.2)

-Sf2

OO6Llee HanpshkeHMe paccunTbIBalOT Mo hopmyne

(E.3)
PedepeHcHoe HanpshkeHne paccymTbIBatoT Mo chopmysie
158 o 3,16 o b 3,14 2
(1-?) (1-1) 0.
(E4)
asc
roe 4,=
Se(c+S)
B cnyyae ecnun ¢cT MeHblwe 0, npyHMMaloT OT paBHbIiM O.
B cnyyae ecnv ab MeHbLue 0, NpYHMMAarOT O paBHbIM O.
Pacuet no dopmyne (E.4) gonyckaetcsa npoBoauTb Npu nameHeHur a/S ot 0 go 0,8.
E.3 KpaeBas TpelmHa B M/lacTuHe, BHYTPEHHASA 1 BHELUHASA OCEBbIE KpaeBble TPELLVHbI
B LWNMHAPUYECKO 060/104Ke
FeomeTpuyeckas cxema KOMMOHEHTa KOHCTPYKUMK € AedekTOM npvBefeHa Ha pucyHke E.3.
PedhepeHcHOe HanpshkeHne paccuuTbiBarOT Mo opmyne
NeOmM+ +(1-102-c£
(E-5)
(1-102

roe £=a/S.
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a— KpaeBasi TpelyyHa B NiacTuHe; 6 — BHYTPEHHSIS KpaeBas TPeLHA B LWIMHAPUYECKOW 060/10UKE;
B — HapyxHas kpaeBas TpellMHa B LIMHAPUYecKoii 060/0uKe;
a— rny6uHa TpewyHbl; S — TO/LWMHA NIACTUHBLI/060I0UKM

PucyHok E.3 — KpaeBas TpeluvHa B NiacTvHe W LWIUHAPUYECKO 060/104Ke

Pacuet no dopmyrne (E.5) gonyckaetcs npoBoauTb Npu nameHeHun a/S ot 0 go 0,8.

E.4 BHYTpPEHHSASA 1 BHELUHAS KOMbLEBbIE KpaeBble TPELUHbI B UWINHAPUYECKOR 060/104Ke
FeomeTpunyeckasi cxema KOMMOHEHTA KOHCTPYKLUMN € AedhekToM npuBedeHa Ha pucyHke E.4.

a — BHYTPEHHSIS KO/bLieBasl KpaeBasi TPELLMHA; 6 — HapyXHasi Ko/bLieBasi KpaeBasi TPeLmHa;
a— rMy6uHa TpelmHbl; S — TOoMLLMHA 060/104KM

PucyHok E.4 — KonbLgeBble KpaeBble TpeLyHbl B LUIMHAPUYECKO 060I0UKe

PechepeHcHoe HanpshXeHre paccuUTbIBAOT Mo hopmyne

(E.6)
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napameTpbl SM, sbg 1 p HaxoasT M3 peLleHnst cUCTeMbl YPaBHEHUI

4 S

2 2S-a _.
Shg - esinp , (E.7)

®T '®g ®b’'eM ~ ®

napameTpbl SM 1 shg paccunTbiBaloT No hopMyam:

sy=1— . (E.8)

2 2S-a . n*s-a)
SHg=-'—E—Sn ,,.o 4 (E.9)

E.5 CkBO3Hasa TpelinHa B nnactuHe
FeomeTpuyecKas cxema KOMMOHEHTa KOHCTPYKUMK € AedeKTOM NpuBeAeHa Ha pucyHke E.5.

2¢c — p/vHa aedekTa; S — To/ILLMHA KOMMOHEHTA (N1acTuHbl); h — BbICOTa KOMMOHEHTa

PucyHok E.5 — CkBO3Has TpeLmHa B niacTuHe

PedhepeHcHoe HanpshkeHne paccuuTbiBatoT Mo chopmyse

h

E-HO
Orat - /1- 2¢ (E-10)

Pacuet no dhopmyne (E.10) gonyckaetcs npoBoauTb npu nameHenmmn 2dh ot 0 go 0,8.
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MpunoxeHue X
(o6s13aTENIBHOE)

MexaHn4yeckne n Tennouranyeckme CBomcTea Mmatepuasnion

XK1 Mpepen TekyyecTtun

JK.1.1 3HauyeHusa npegena Tekyyectn martepuasioB OK B MCXOAHOM COCTOSIHUM C YYETOM B/IMSAAHUS Temrnepartypbl
paccuuTbiBalOT Mo chopmyne

GO2(T) = 0° A20) + 993 sexp(- 8,74 *10r3 +(I + 273))- 77, OK.1)

rae Og2(t) — npegen TekydecTn matepuasia B MICXOQHOM COCTOsSIHMM npy TemnepaType I, MlMa;
[ — Temneparypa, °C,
a° 220) — npefen TeKkyvyecTn matepuana B UCXOAHOM COCTOsiIHUM npu Temnepartype 20 °C, MlMa.

3HaueHne Og2(20) gns marepuanos OK npuHumatoT no MOCT P 59115.3. [donyckaeTcs NpUHUMATb 3Ha4yeHus
a°2(20) no Tabnmue X.1.

Ta6nuuya X1 — MexaHnyeckue cBOiCTBa MaTepUasioB OMOPHbIX KOHCTPYKUMIA B UCXOAHOM COCTOSIHWAU

OM OK ML OK
CBolicTBO r, °c
Crt3cn 22K o9rac Cs-08IC YOHWW-13/45 YOHWIN-13/55
a°2 MMa 20 206 215 245 245 216 255
a°, Mla 20 373 430 432 431 353 431
ipO Ot 20 go 100 0,50 0,40 0,45 0,55 0,55 0,50

XK. 1.2 3HayeHus npegena Tekydect matepuanos OK B 06/1y4EHHOM COCTOSIHWUM C YYETOM BAUSHWUSA TemnepaTypbl
paccumTbiBalOT No doopmyrie

002(,P) = 602(T) + 1,85- 7>, 0K.2)

roe c02(T,F) — npefen TekyyecTu matepvana B 06/1y4eHHOM COCTOSIHUM Npu Temnepatype [ v cpntoeHce HenTpoHoB F,
Mra;
F — dontoeHc HeATPOHOB C 3Heprueli 6onee 0,5 MaB, HeliTp./M2;
ATF — caBur KpUTMYECKo TemnepaTypbl XpynKOCTW BCNEACTBME HEMTPOHHOrO 06/1yyeHuns, °C.

3HaueHve ATF onpeaensiioT B COOTBETCTBUM C NPUIoXeHnem B.

XK.2 Mpegen npo4yHoCcTU

K.2.1 3HayeHua npegena npoyHocty OM OK B McxogHOM cocTosiHuM npuHumaroT no MOCT P 59115.3. fdonycka-
€TCcs NpUHMMAaTb 3HaYeHus npegena npoyHoctn OM OK B McxogHOM cocTosiHM npuy Temnepatype 20 °C o° (20) no 1a6-
nvue XK.1.

)K.2.2 3HaueHusa npegena npoyHocTv ML OK B MCXOOHOM COCTOSIHUM NPUHUMALOT no [2]. JonyckaeTcs npuHUMaThb
3HauyeHus npegena npoyHoct MLU OK B ncxogHoM cocTosiHuM npu Temnepatype 20 °C o° (20) no tabnuvue XK.1.

)K.2.3 3HaueHuns npepena npoyHoctn martepunanios OK B MCXOAHOM COCTOSHWM MpW Temnepatypax, OT/IMYHbIX OT
ykazaHHbIx B TOCT P 59115.3 u [2], onpefensitoT MeToA0M NIMHENHOM UHTEePrnoasuum.

)XK.2.4 Tpn pacuyeTe Ha NPOYHOCTb KOMMNOHEHTOB OK B obecneyeHne KOHCEPBATUBHOCTWM pacyeTa He yuYuTbiBatoT
B/IVSIH/E HENTPOHHOrO 06/1yyYeHns Ha npegesn NpoYHocTn Matepuanos OK.

XK.3 OTHOCUTENBHOE CYy)XeHne

K.3.1 Mpu pacyeTe Ha NPOYHOCTb KOMMOHEHTOB OK B obecneyeHne KOHCEPBATMBHOCTU pacyeTa He yyuTbiBatoT
B/IMAAHWE TeMMepaTypbl Ha 3HaUYEeHUs1 OTHOCUTENBHOTO CYXXeHus maTtepuanos OK.

2K.3.2 3HayeHns oTHOCUTENBLHOIO cyxeHna OM OK B MCXOAHOM COCTOSAHUN npuHumaroT no MOCT P 59115.3 pasHbI-
MW 3HaYeHUAM, ykasaHHbIM 18 20 °C. JonyckaeTcsa NpUHMMAaTh 3Ha4eHUss OTHOCUTENIbHOTO cyXeHns OM OK B ncxogHom
cocTtosiHum y0 no Tabnmue X.1.
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>K.3.3 3HaueHusa oTHocuTenbHOro cyxeHus ML OK B MCXOAHOM COCTOSIHUM MPUHUMAIOT MO [2] paBHbIMU 3HayYeHU-
AM, ykasaHHbIM gna 20 °C. JonyckaeTcsa NpUHNMaTh 3HaYeHUss OTHOCUTESILHOIO cyxeHusa ML OK B MCXOAHOM COCTOSHUM
y0 no tTabnuue X.1.

2K.3.4 3HayeHnss OTHOCUTESIBHOTO CY)XeHusi maTepuanos OK B 06/1y4EHHOM COCTOSIHUM PACCUUTLIBAOT Mo hopmyrie

xp(F)=min(4

XK.
36 -exp(-0,0692 -/(F/Fc3§+ 0225 gra

roe yO— OoTHOCUTENIbHOE CY)XeHWe mMarepuasia B MUCXOLHOM COCTOAHUN.

X.4 Anarpamma gechopmMmpoBaHusi

Onarpammy gecopmumpoBaHua s matepuasnioB OK npu Temnepatype skcnayatauum 7 v onitoeHce HerTpoHoB F
3afaloT ypaBHeHeM

Qeg=002(T,F) +A {x p)n, 0K.4)

rae ceq — WHTEHCUBHOCTb HanpsbkeHuid, MlMa;
9% — HakonneHHasl nnactudeckas fedopmaums, xp="fdzpg
A — napameTp Aed)opMaLMOHHOro ynpoyHeHnss Mmatepvana, Mra;
n — napameTp AedOpPMaLMOHHOTO YNPOYHEHUS MaTepuana,;
dep — WHTEHCMBHOCTb NpUPALLLEHWIA NnacTUYeckon aedopmaimu.

MapameTpbl AedOpMaLMOHHOI0 YNPOUYHEHMS NMPUHUMAKOT OAUHAKOBbLIMY A9 Bcex MaTepuanioB OK no Tabnuue XK.2.

Tabnunuya XX.2— MNapameTpbl feOPMaLMOHHOIO YNPOYHEHUST MaTePasioB OMOPHbLIX KOHCTPYKLIA

®noeHc HeTpoHoB F, HelTp./M2 A MMa n
Ot 0 go T1018 Bkntou. 450 0,40
Cs. 1:1022 no T 1024 BKNtOY. 290 0,47

K.5 Mogynb ynpyroctu
Ans OM n MU OK TemnepaTypHyt0 3aBUCUMOCTb MOZY/SA YNPYroCT! paccyuTbIBatoT Mo hopmysne

E() =211-0,053-7, OK.5)

roe E— mogynb ynpyroctn matepuana, Mla.

X.6 Tennodmsnyeckre cBoicTBa MaTtepuasioB
Tennodmsnyeckme cBolicTBa NPMHMMAIOT OAMHAKOBbIMY 41151 BceX Matepunanos OK no tabnuvue X.3.

Tabnunuya X.3— Tennodumanyeckne ceoiictBa Matepranos OK

Temnepatypa I, °C 20 100 200 300
KoadhchnumeHT nnHeiHoro pacwmpexmns a-105, 1/°C 1,15 1,19 1,25 131
KoadhchuumeHT TennonposogHoctn X BT/(M-°C) 38,0 37,6 37,0 36,1
KoathdmumeHT TemnepaTyponpoBogHocTh a-106, m2/c 10,0 9,6 9,0 8,3
KoadpchuumeHT yaenbHoin Tenoemkoctu cp, Lx/(kr-°C) 487 502 527 558
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MpunoxeHve U
(o6s3aTeNBLHOE)

PacueT KpuBbIX ycTanoctu

.1 PacyeT KpMBbIX YCTUIOCTU O/19 OCHOBHOIoO MeTavlia

a02- °E
.11 PaccunTbiBalOT KPUBYHO YCTa/IOCTU C MakCMMaslbHOM acuMmMeTpuen uukna R = Ae nna OM OK
«max «o0,2
€ y4eToM KoachpdmumeHTa 3anaca no pasmaxy gegopmauymmn ne
- npu ycnoBum (2 «002- n& Ae,t(Nf) «e )> 0 no chopmyne
2-002-n t-AENQNf)-E\
ne,(A 4 Nf)n
( n-g ( ) n,-Aen (Nf)-E ".1)
- NPW YCNOBWK (2-00f2- nEAe,((/1/,)-e )< 0 MO dhopmyne
zf(F)-(4-NfYO5 2RC
peregr) = 7 () { “2)

ne n.-e-(4-n/,r*

B chopmynax (L.1) n (L1.2):
Ae.(Nf) — ponycTumbllii pa3max gedopmamii;
Nf — ponyckaemoe KONM4ecTBO LMKIOB Npu pasMaxe gedopMaumnin [f, u.;
nz — ko3dhMLMEHT 3anaca Mo pasmaxy gedopmauuy, pasHbIi 2;
£f (F) — KkpuTuueckas gedopMaums paspyLleHuss Matepuana;
Rc — nCTUHHOE HanpshkeHne B MOMEHT paspyLleHWs rnafkoro LuIMHAPUYEcKoro obpasua npu ero KpaTkoBpeMeH-
HOM pacTsxeHun, Mlla;
E — wmogynb ynpyroctn matepuana, Mrla;
Te — napameTp matepuana, KoTopblii paccumTbiBatoT no opmyne (1.7);
ogq2 — npepen TekyvyectTn matepuana, MMa.

M. 1.2 PaccuuTbIBarOT KPMBYH YCTasIoCTV C MakcuMasibHOW acummeTpueli uykna ans OM OK c yueTom koadhdpmum-
€HTa 3anaca no yucny umknos nN:

- npu ycnosun (2+002- Ae,w{Nf)e+e )>0 no dopmyne

2 -«02-Ae,N(Nf)-E\

M )- e,(F) (@4m,- Nfy05+ZJK ¢l (4+n,-N )" + NN un3)
- npu ycnosun (2 +002- [ (Nf)-E)< 0 no cpopmyne
AMN(NF) = e[IE) *(4 -nN-Nf 05+ E_(4'_'nN_Nf) (n.4)

roe nN— KoadohmumMeHT 3anaca no YMCay LMKIoB, paBHbiin 10.
1.1.3 Ana OM OK 3HauyeHusi MexaHn4eckmx CBONCTB 1 napameTpbl hopmyn (M.1)—(1.4) onpeaensioT cnegyowmm

o6pasom.
3HaueHune £ (F) ¢ yueToM BAMSHWS HEMTPOHHOTO 06/TyYeHUs paccUMTbIBAOT MO dhopmyse

e(E) = -1n(1 -'p(E)), (n.5)
roe J(F) — oTHocuTensHoe cyxeHne matepuana OK npu dtoeHce HeldTpoHoB E

3HaueHune L/(E) paccunTbIBalOT COr/TAaCHO NPUIOXEHUNIO XK.
Mogaysb ynpyrocTti E onpefensitoT B COOTBETCTBUAM C NPUIOXEHUEM XK.
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NcTuHHOEe HanpshkeHne B MOMEHT paspylueHust obpasua npy KpaTKOBPEMEHHOM PAaCTSHXKEHWU pacCyMTbIBAOT Mo
dopmyne

RO=0,-(1 +1,4V(F)), (n.6)
roe oB— npegen npoYyHocty martepuana, Mlla.
MapameTp Te paccuuTbiBaloT no hopmysie
T e=0,1324ig(2,5¢(I +1,4 «rpQ)), n.7)

rae \|/° — oTHOCWUTENbHOE CyXXeHue mMaTepuana B UICXOAHOM COCTOSIHUU.

3HaueHusa {1 Rc paccuntbiBalOT C YYETOM BIUAHUA HEMTPOHHOIO O6/TyHYEeHUS Ha BE/TNUUHY Y.

M.1.4 Ans ynpoLeHHON 1 KOHCEPBATVMBHOW OLEHKM 3HaveHust E, a02 1 oB B oopmMynax HacTOSLEro MpWIoXKeHus
MPUHUMAIOT COOTBETCTBYHOLLMMWN 3HAYEHUSAM 3TUX MapamMeTpoB /1A Marepuasnia B UCXOAHOM COCTOSIHMM Npu Temnepa-
Type I, paBHoii 100 °C, a 3HayeHue y NPUHUMAOT paBHbIM 3HAYEHWO 3TOr0 MapameTpa npu TemnepaType o06/yyeHust
0 °C < Toan < 100 °C n Temnepatype ucnbitaHuii 0 °C < vuen < 100 °C. 3HaveHusl AaHHbIX NapamMeTpoB NpVBEAEHb! B
npunoxeHun XK.

1.1.5 Kpusyto yctanoctn OM OK onpeaensitoT Kak HDKHIOK OrmbatoLlyro KpUBbIX YCTasI0CTU, PacCUMTaHHbIX C yde-
TOM KO3(phMUMEHTOB 3anaca rno pasmaxy gedopmaummn 1 no Ynmcay UmKNoB

' Nf)\
[z(Nf) =min tN) (1.8)

W.2 PacyeT KpuBbIX YCTa/IOCTUN A/1 CBApHOro LWBa
.21 Kpusyto yctanoctu gns ML OK paccunTbiBatoT Mo qpopmyne

Aew(Nf) =cps-Ae(/Vf), n.9)

roe Azw{Nf) — kpuBas yctanoctn gnsa ML OK;
Ae(Nf) — kpwBas yctanoctn gnsa OM OK;
@ — KO3MUNEHT CHUKEHUA LIMKTNYECKOWA NPOYHOCTU.

N.2.2 Ons cBapHbiX LWBOB (BbIMNO/IHEHHbLIX CBApPO4YHO MPOBOMOKOW Mapky CB-08I'C wnm anekTpogamu Mapku
YOHWW-13/55) k0ahhpnLNEHT CHUKEHMS LIMKTMYECKOW NPOYHOCTM B MPUHUMAKT paBHbIM 0,75.

.3 KpuBble ycTtanoctun

N.3.1 Ana ctaneii mapok C13cn, 22K, 9M2C 1 1x CBapHbIX LUBOB KPMBbIE YCTA/IOCTV PacCUMUTLIBAKOT COrnacHo dop-
mynam (1.1)—(N.4), (1.8) n (1.9) c yueTom npunoxeHns K.

1.3.2 Anst yNpoLUEHHOM 1 KOHCEPBaTMBHOM OLEHKM LIMK/IMYECKO/ MPOYHOCTY pacyeT KOHCEPBAaTUBHbLIX KPMBbIX yCTa-
JIOCTV C MaKcMMaslbHOM acummeTpuein umkna gns ctanein Ct3cn, 22K n 9M2C criegyeT BbINOMHATL C MCMNO/b30BaHK-
eM cnefyrLwmx napameTpos, BxogAwmx B ypaBHeHus (M.1)—(1.4); 3HayeHne cB paBHo 353 Mrlla, 3HaveHve a02 pasBHO
235 MrMMa, 3HayeHue y pasHo 0,39, 3HadeHne Te pasHo 0,082, 3HavyeHne E pasBHo 195 000 MMa.

Pe3ynbTarbl pacyeta KOHCEpPBATUBHLIX KPMBbLIX YCTa/IOCTU npuBedeHbl Ana OM Ha pucyHke W.1a, ana MW — Ha
pucyHke .1 6. MNMprBeaeHHble Ha pUcyHKe V.1 KpuBble YCTaNoCTU LOMYCKaeTCA UCNO/b30BaTh B Avanas3oHe TemMrnepaTyp
0°C<rl<100°C.
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1— vcxofHoe cocTosiHue; 2 1 3— 06/1y4eHHOe COCTosIHUE, o/II0EHC HETPOHOB C 3Heprue
Ep Bbiwe 0,5 MaB pageH: 2,2-1023 HeWTp./M2 (kpuBasi 2) n 1,1-1024 HeirTp./mM2 (kpriBast 3)

PucyHok N1 — KoHcepBaTUBHbIE KpMBbIE YCTa/IOCTU (MakCMMa/ibHast aCUMMETPUS LiMKIa)
onsa matepuanos OK B gnanasoHe Temnepatyp 0 °C < < 100 °C: a— gna OM, 6 — gns ML
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MpunoxeHuve K
(ob6s13aTenibHOE)

Mpouenypa popMMPOBaAHUS LUMKIIOB HarpyXeHusi MNpy CJ0XHOM HarpyxXeHuu
A1 KOMMOHEHTOB OMOPHbIX KOHCTPYKL WA

K.1 Mpoueaypa onpeaeneHnst Npousst LMKINYECKOTO Harpy>XeHust

K.1.1 OnpeaenstoT nNpohunib LUKINYECKOrO HarpyXXeHus, T. e. M3MeHeHue gedhopMauyun OT BPEMEHM, B paccma-
TpvBaeMoli 30He KOMMOHEHTA MPU UCCNeAyeMOM PEXUME HArpy)XeHWUs Wn rpynne PeXxuMoB HarpyXXeHusi Mo cregytolen

npoteaype.

K.1.2 PaccmaTpmBaemsblii pexxum (fpynna peXxnmMmoB) Harpy>XeHus pasbmBaroT Ha 6/10k1 TakuMm ob6pa3om, YTobbl Tep-
MOCW/I0BbIE YC/IOBUS HarpyeHusi (CUIoBble Harpysku 1 TemnepaTtypa) B Hayase U B KOHUe 6/10ka 6bin 0AMHAKOBLIMU.
OnpegeneHvie Npohuaa HarpyXeHns NPOBOASAT ANst KaKaoro 6/10ka oTAesbHO.

K.1.3 PaccunTbiBalOT 3KBUBasIEHTHYIO AediopMaLyio I(T) Ha NepBOM LUare HarpyxeHusi B TEKyLUMA MOMEHT Bpe-
MeHU T no dhopmyne (Mcnonb3yeTcs kputepuii Museca)

s(n V) (EAT)~ £y(T 2+ £2(t )2+ (BM ~ B(X))'
(K.1)

rae £(7), £y(1), £2(t), yxy(1), yyz(X), yzx(X) — KOMMNOHEHTbI AedhopmaLMmn B cUcTeMe KoopAMHATXYZ, paccumTaHHbIe C y4eToM
ynpyrov u nnactuyeckon gedopmaumu m gedopmaummn nonsyyecty;

vV — K03hchuLmeHT MyaccoHa, KOTopblii NpUHUMAKT paBHbIM 0,3.

(e

Ex
2

- E o
K.1.4 OnpepensitoT BekTop AedhopmManmii ‘ , COOTBETCTBYIOLUMIA MaKCMMaslbHOMY 3HauyeHuto e (T) npu 7= 1(13

1 paccunTbIBAIOT NpupalleHre aedopmanym Ha NepBoMm Lware no gopmyse

Ne'l)= tax fa g = ea a T1=((1), (KZ)

rae  — BPEMs, Npu KOTOPOM JOCTUraeTCsl MakCUMasibHOe 3HaueHue B (T).

3HaueHno A1) npucBamBarOT 3HaK M/IHC.
K.1.5 PaccunTbiBalOT 3KBMBa/IEHTHOE MpupalleHne gechopMannii Ha BTOPOM Luare rno coopmyne

AES(t) = 5 -(1+v)\ '((De@(1)-ALY2)(T))2+ (He@)(T)- Le®(T))2+ (a8"2)(T)- Ae@(T))'
(K.3)

m((M2W)2+ (a%2,(x))2+ (ay SSW))2,

@]

Aex(r) Ex W £x
Ay (T) £y(x) By
AB2(T) bz(t) £7
AYxy(T) Y xyM Yxy
AYyz(X) YyzM Yyz
AY zxM Y zxW Yzx.
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K. 1.6 Ha BTOpOM Luare Harpy>eHusi onpegensioT MOMEHT BpeMeHn t(2\ npy KOTOPOM AOCTUraeTcsl Makcumym e”(x),

)

£X
gy
N COOTBETCTBYIOLIMI 3TOMY MOMEHTY BPEMEHU BEKTOP MpupalleHunii gechopmaumii 1 npupawleHne aecopmaumm
Yxy
v
Yzx
[e(2) no chopmyne
[le= max AEg>(X) = Aeg>(X)| TH(Q). (K-4)

™{(2)
3HauveHno [p<2) npuceamBaroT 3HaK MUHYC.
K.1.7 OnpegensitoT BEKTOP AedhopMaunii, OTBEYAIOLWMIA KOHLLYY BTOPOrO Liara Harpy>XeHusi (MOMEeHTY BpeMeHmn t),
no doopmyne

V!

£x £X AEx '

£y £y Aey

£z e A (K.5)
Yxy Yxy AYxy

Yyz Yyz Ayyz

Yzx Yzx. Ay zx.

K. 1.8 Pacuet le” ona n-ro wara Harpy>XeHus BbINOHAT aHanornyHo K 1.5—K.1.7.
PaccuutbiBatoT 3KBUBaIEHTHOE MpupaLleHre gedopmaunii no dopmyne

[r

0, - _ ' _ A " A
M%): 2@ +v) T)- OEy)T))2+ (e (t)- adn)T)2+ (1* M " Ae~rM)2
(K.6)
+1, " (@ay$ M ) 2+ (ny[2(7))2+ (BYii(T))D) -

Aex(T) EXW £x
Aey(T) £y M £y

Aez(x) ez(x) £7

roe ;T >t(n~);
AYXY(T) Yxyw Yxy
AYyr(T) YyzM Yyz
AY zx(X) YzxM Yzx.
Ex

— BEKTOp Aedhopmanmii, OTBeUaOLWMiA KOHUY (M-1)-ro wara HarpyXeHusi.
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K. 1.9 Ha n-m ware HarpyxeHusi onpefensoT MOMEHT BpeMeHu t(n\ npu KOTOpOM JocTuraetcs Makcumym e, u

ﬂex (n)
Ary
[Jer
COOTBETCTBYOLLEE 3TOMY MOMEHTY BPEMEHM BEKTOP MpupalleHuin gechopmaumii 1 npupalieHne gedgopmamn
AYxy
AYyz
AYzx
no hopmyre
Ae” = Drrimax fell(r) = (- Ditifell(T)["®. (K-7)

K.1.10 OnpegenstoT BeKTop AedhopMauuii, oTBevatowmii KoHLYy f1-ro wara, no popmyne

£x JEx
£y ey Hey
LB e (K.8)
yxy yxy AYxy
Vv Yyz A =c
Yzx Yzx AYzx

Mpn onpegeneHnn KMHETUKM KOMMOHEHTbI gedhopMalmii cuctema KoopAnHaT 4o/hkHA ObiTh 3adhmKCnpoBaHa.
K.111 CTposiT Nponb LMKINYECKOTO HarpyXXeHus, TO eCTb 3aBUCUMOCTb OT HOMepa Lara HarpyXeHusi B co-
OTBETCTBUW C (DOPMY/IOl

B() = B(+]) + [1s(™ (K.9)

Mpy 3TOM NPUHUMAOT, YTO B HayasibHbIi MOMEHT pacCcMaTpvMBaeMOro 6/10Ka Harpy>XeHWsi 1 B KOHEYHbIA MOMEHT
e=0,Te

o) =9A>=0, (K.t0)

rae Nt— nocnegHuii LWwar paccmaTpmMBaemoro 6/10Kka HarpyXeHusl.

K.1.12 B cnyyae ecnv amnavTya HanpshkeHnii oT TepMOMEXaHUYECKON Harpysku He npeBblaeT npesen Teky4ectu
marepuasia B MICXOAHOM COCTOSIHAM (POPMUPOBAHMNE LIMKIIOB HarpyXeHust [onyckaeTcs nNpoBoAMTb MO npoueaype, npvise-
AeHHoi B TOCT P 59115.9—2021 (npunoxeHue B).

K.2 ®opmMmypoBaHme LUKNOB Harpy>XeHus rno MeToay «CTOKa»

K.2.1 ®opmupoBaH/e LMKIOB HarpyXXeHus, TO eCTb OnpefeneHne pasmaxos Aedopmanmini 1 KoMYecTsa LKIOoB,
NPOBOAAT /15 KaXXA0ro 6/10ka HarpyXeHus oTAEe/IbHO HA OCHOBaHUM 3aBUCUMOCTH

K.2.2 Liknbl Harpy>XeHnsi npyv HecTaumoHapHOM HarpyXeHun oopMupyoT Mo METOAY «CTOKa» («A0XAA»), anropuTM
KOTOPOro NPeACTaB/ieEH HKe. Bok-cxema AaHHOro asiroputMa npeacras/ieHa Ha pucyHke K.1.

K.2.3 Anroputm onpegeneHns paamaxos gecopmaumii fe, xapakrepuctuk uukna (JV = 1) mam nonyuyukna (N=0,5) ¢
pa3maxom gedopmaumii le,cyMMapHOro KonnyecTsa LMKIOB Y NOJYLMKIOB C UCMOMb30BaHNEM MEeToJa «CTOKa» COCTOUT
B C/ieflyIoLeM.

Mcnonb3yemMble 0603HaYEHUS:

X — pasmax gechopmaunn Ha Tekyllem Lare; Y — npegplaylimii pasmax, npuvMbIKalwmii K pasmaxy aedop-
Maumm X; S — Touka cTapta B Uctopum (HadasibHoe 3HadeHne S = a); N — xapakTepuctvka uukna wiv nonyuukna c
pasvaxom gedopmaumini Je (N = 1 wm N = 0,5); L — KomM4ecTBO LUKMIOB 1 NOAYLMKIOB Harpy>XeHust (KOMYeCcTBO TOUEK
Makcumyma Wiy MUHUMYMa).

1) OnpeaensioT TeKyLLy TOUKY (@, b uam ¢) makcumyma wim MMHUMYyMa Ha OCHOBaHUM AaHHbIX 3aBUCMMOCTU €T\
B cniyyae ec/im 6osbLUe faHHbIX HET, TO Nepexos K wary 6).

2) B cnyyae ecnv onpefeneHo MeHee Tpex Touek, TO nepexof K wary 1). MiHave coopMupytoT pasmaxu X u Y, uc-

nonb3ys Tpu onpefeneHHble TOUKM (a, b, 1 C) MakCMMyMOB Y MUHUMYMOB: Y = |e@- r(b); X =|eb); e(c.
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3) ConocTas/aloT abCcoNoTHbIE 3HAYEHMSA pa3MaxoB X 1 Y.

Ecnn X <Y, To nepexog K wary 1).

Ecnm X > Y, To nepexog K wary 4).

4) B cnyyae ecnim pasmax Y cofepXuT TOuKy cTapTa S, To nepexop K wary 5. MHave pasmax Y cuuTatoT Kak
OAVH umKn (JV = 1); TOUKM Makcmyma U MUHUMYMa pasmaxa Y UCKIIoHaT U3 PacCMOTPEHNSA U fasiee Nepexof, K wwary 2).

5) Pasmax Y cuntatoT Kak nonyumkn (J¥ = 0,5); nckmovatoT nepByto TOUKY B pasmaxe Y (MUHUMYM UM MakCUMyM);
TOUKy CTapTa S nepemeLLaroT Ha BTOPY TOUKY pasmaxa Y (S = b); ganee nepexop, K wary 2).

6) Kaxablii pasmax, KOTOpbIil He Bbin yyTeH, cuutatoT Kak nonyumkn (N = 0,5).

PrcyHok K1 — Bnok-cxema anroputma meTofa «CToka» (MeTOA, «A0XKAA»)
K.2.4 Mpwn pacuyete pasmaxoB gedopMaunii ge, xapaktepuctukm N ¢ pasmaxom gedopmauunii fe U KonMyecTsa

LMK/IOB Y MOMYLMKIOB HarpyxeHusi L B cooTBETCTBUM € K.2.3 criefyeT pyKOBOZCTBOBATLCS MOJIOKEHWUSIMUA HACTOSILLETO
MyHKTa, NPUBELEHHLIMU HUXE, 1 rPacMKoM 3aBUCMMOCTM NpescTaBneHHbIM Ha pucyHke K.2.
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1) S=a Y=|e@- et X = el e(]; X> Y.Y cogepxuT Touky S, T. €. Touky a. CuntaloT |e@ e(b)| Kak nonyumkn un
UCK/IKOYaloT TOUKy & S = b.

2) Y=lef) BOLX =lec e@ X < V.

3) V=lg'9—-e(© X =|s"—e(@)]; X > ¥Y. Cuutatot |e(c- e(d)| KaKk OAuH LMK 1 NCKNoYatoT Touku ¢ 1 d. Liykn doopmupytoTt
napoi pasmaxos |[ec—e(d)| n yacTblo |[e’d- e(e)l

4) Y =lelr e@F X =lefer e[n| ¥>X

5) ¥ =leler EML X =18{f)- e@| ¥Y>X.

PucyHok K.2 — 3aBucumocTb OT HOMepa Lara Harpy>eHusa n v npuMeHeHne Metofa «CToKa»
ONs onpegenexHvs pasmaxos gechopmaunii Je, xapaktepucTuk uykna n nonyumkna N
C pasmaxom gecopmaumii [le 1 cymmapHOro KoONM4ecTBa LMKIOB HarpyxeHusi L = 6

MpnmeyaHne — Ha pucyHke K.2 pacyeTHoe 3HayeHue COOTBETCTBYET N = 8, NPUHSATOE 3HadYeHne €8) = 0
cooTBeTcTBYeT n = 8.

6) Y=|er-en|; X =|er-en|; X > Y. Cuntator e”| KaK oauH umkn 1 uckmoyaroT Toukm ful a. Linkn chopmumpyrot

napoli pasmaxoB |e”N-e”|n yacTtbio |ee* - 8(f)|

7) Y=|Hire @ X =|e e|; X > Y. Y cogepxuT Touky S, T. €. Touky b. CuutatoT |e”- e(€] Kak NonyumkI u Nckto-
yaloT ToUky b; S = e.

8) Y=le e|; X=  e(* Y>X Bonblie faHHbIX HET.

9) CuutaloT |[e[@r e”| Kak noayuukn, jew- e(,)| cumTaroT Kak noayLmK.
10) KoHey, pacyeTa.
PesynbTarbl 4aHHOro pacyeTta npuseseHsl B Tabnuue K.1.



FOCT P 70414—2022

Tab6nunya K1 — Pasmax gecopmaumini Ark, xapakrepuctuka uykna wam nonyumknia Nk ¢ pasmaxom gedopmaumm Ark

N KOMMYECTBO LMKIOB M MOSYUMKIOB HarpyeHus L ans 3aBMCMMOCTHU (cm. pucyHok K.2) (K — nopsigKoBbIii HOMEp
uyKna)

K AcK Nk L K Ask Nk L

1 le(a)_£(®) =10 _ £(1) 0,5 B 4 le(b)_e@)| = [E(1)_e@) 05 B

2 lec>-e(*)| = [e@-e (34 1 _ 5 [8H _eW = |e(4)_£(7) 05 _

3 le(0_e(m)|_le®_e6) 1 _ 5 ke - e()] = | e(7)-0] 0,5 6
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MpunoxeHwne
(ob6s13aTeNIbHOE)

OnpegeneHve pasmepa KOHTypa MHTErPUPOBaHUS
Mpun YnCNeHHbIX pacyeTax J-uHTerpana ans KomMnoHeHTa OK ¢ NOMOLLbI0 METOAA KOHEYHbIX KOMMNOHEHTOB, C Lie/bio

MOJYUYEHNS1 KOHCEPBATUBHBIX W afIEKBATHbIX 3HAYEHWUI J-MHTerpana, pasmMep KOHTypa MHTErpupoBaHusi It (CM. PUCYHOK
N.1) pomkeH 6bITb GOJbLUE WM PABEH 3HAYEHWIO 4OMYCKAEMOr0 pasmepa KOHTypa UHTerpupoBaHust [rd

rc>[rd. (n.1)

KOHTYp MHTerprnpoBaHus KOHTYp MHTerprpoBaHusi

PurcyHok /1.1 — TunoBOi KOHTYP MHTErpupoBaHns «npsiMoyrosibHoro» tuna (a)
N «KPYroBoro tuna» (6) gnsa pacyeta J-uHterpana

3HaueHvie 0NyckaeMoro pasMepa KoHTypa UHTerpupoBaHus [rd, Mv, B 3aBUCHMOCTU OT BE/IMUUHLI KOadhdpuLMeHTa
WHTEHCVBHOCTM HanpsbkeHuin KJt peanndyemoii B paccMaTpMBaeMoM pexvime 3KCnlyaTauun, BbIUMCSIOT No ¢hopmMyne

(3,8-10"4-(Kj) 151+ 0,05 npuK, >40 MMa-m12
[Fcl= [0,15 npuK, <40 MMa-m12 : (2)

3aBucumocTsb [rc] oT Kj, paccumTtaHHas no dopmyne (J1.2), npeacraBneHa Ha pucyHke J1.2.

PrcyHok /1.2 — 3aBMCUMOCTb JOMNYCKAeMOro pasmepa KOHTypa WHTerpupoBaHus [rc] o1 BenmunHbl Kj

36



FOCT P 70414—2022

MpunoxeHne M
(o6s3aTeNBLHOE)

PacueT KO3 PNLUNEHTOB NHTEHCUBHOCTU HaNpPsHKEHWUR

M.1 [ns komnoHeHToB OK mpv nNpov3BONbHOM pacnpefesieHnn HanpshkeHwuii no TOMWMHE KOMMOHEeHTa Ans no-

BEPXHOCTHOV NONY3/IIMNTUYECKON TPELLMHBI U N1 KpaeBoi TpeLLmnHbl fonyckaeTcs onpeaenats K/IH B COOTBETCTBUAM C
M.2—M.3.

M.2 1N NOBEPXHOCTHON MOY3/IIMMNTUYECKOW TPELLMHBI NPY NMPOU3BOJSILHOM pacnpefeneHnn HanpshxeHuin no Ton-
LUMHe cTeHkU (cMm. pucyHok M.1) KMH B pacueTHbIx Toukax J/1 u C onpegenstot no npouenype M.2.1—M.2.5.

A, C — pacyeTHble TOUKY; a, C — Manas u 6obLIas nonyocu I'IOI'Iy3I'II'IVII'ITI/I"IECKOI7I TPELLNHbI;
S — TONLWMHA CTEHKN KOMMOHEHTa

PucyHok M.1 — CxemaTusaumsi NOBEPXHOCTHOW MOY3AIMNTUYECKOW TPELLUMHbI (a)
1 pacnpegeneHve HanpshkeHuii no ocu X B Tene 6e3 gedpekta (6)

M.2.1 BblumncnsioT koopamHaty Xy = ay/ 20, raey=0, 1,2.... 20.
M.2.2 B kaxkgoiiy'-i1 Touke ¢ koopamHaToi Xy (pucyHok M.1) onpegensitoT HanpshkeHue

Oy=Gz (X=Xy). (M.1)

M.2.3 3HaueHns1 NPMBEAEHHBIX HANPSHKEHWI B TOUke A 1 Sc B Touke C BblYUCNAIOT MO hopmynam:

Dr _ 1
SA Ipj +(a c)'Dj +X E)\-Oj, M.2)
;=0
20
So=Z(F;-0/), <M -3>
X=a-+[l-1,9 ma/c)0,75+0,9%a/c)19/S, (m'4)

roe Gy, Dy, B, By — KoachduumeHTbl, npuBefeHHble B Tabnuue M.1;

aunc — pasvepbl Maoin 1 60/bLLIOK NOMYOCH NOAY3NIMNTUYECKON TPELUMHBLI, COOTBETCTBEHHO
(a<c,a<0,79);

S — TONWMHA CTEHKMN.
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rae Snp — npuBedeHHoe HanpshkeHne B Toukax J1 u C, BblumncnstoT no popmynam (M.2) n (M.3), COOTBETCTBEHHO;
Y — koahdpuLmeHT dhopMbl TPELLMHbI, KOTOPbIV BbIYUCASIOT MO dhopmye

M.2.4 KWH BblumcnsatoT no chopmyne

Y =

K, =Snp-Y--/a ,

y *Mal(1+1,464 -(a/c)1el)
1- (0,89 - 0,57 «sia/c)3-(a/S)1!

Tabnunuya M1 — 3HadyeHus koachduumeHtos Gy, Dy, £y, F

K/H npuHumaeTcsa pasHbiM KVH B Touke J1 NOBEPXHOCTHOM NOMY3/I/IMNTUYECKON MPU OTHOLIEHWUM a/c pasHbim O,1.

38

i a

0 0,0189
1 0,0373
2 0,037
3 0,0368
4 0,0367
5 0,0366
6 0,0367
7 0,0368
8 0,0371
9 0,0376
10 0,0382
il 0,0391
12 0,0402
13 0,0418
14 0,0438
15 0,0466
16 0,0507
17 0,0571
18 0,0685
19 0,1022
20 0,1203

M.2.5 KoadpchmumeHT y ans touek J1 n C (cM. pucyHoK M.1) BblMMCASIOT Mo hopMynam:

- Ansa Touku J:

- ansd Toukm C.

D
-0,0085

-0,0165
-0,0160
-0,0155
-0,0149
-0,0142
-0,0134
-0,0125
-0,0115
-0,0105
-0,0093
-0,0080
-0,0063
-0,0045
-0,0020
0,0010
0,0051
0,0108
0,0209
0,0477
0,0781

y=1,12-0,08 m(a/c);

B
0,0278

0,0548

0,0510

0,0472

0,0431

0,0390

0,0347

0,0303

0,0257

0,0207

0,0155

0,0100

0,0042

-0,0023
-0,0094
-0,0175
-0,0273
-0,0405
-0,0595
-0,0948
-0,1527

y —(1,0+0,32 +(a/S)2)- (1,23 - 0,09 +(a/c))-"alc .

R
0,270

0,198
0,112
0,080
0,062
0,050
0,041
0,035
0,029
0,025
0,021
0,018
0,015
0,012
0,010
0,008
0,006
0,004
0,003
0,001
0,000

(M.5)

(M.6)

(M.7)

(M.8)

M.3 [nsi kpaeBoii TpeLyHbl B BepLumHe J1 (Mpy NPOM3BOIBHOM pacnpeesieHun HanpskeHuid Mo TOJILMHE CTEHKM)
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MpunoxeHve H
(cnpaBo4Hoe)

TnnoBble CBapHble COeAMHEHNST ONOPHbIX KOHCTpyKuun BB3IP-440 (B-179, B-230)
M 3HavYeHnss KoapdunyneHtTa NHTEHCUBHOCTU HaMNpsHKEHWUIA,
06yCNoB/IEHHbIE OCTATOUYHLIMU CBAPOYHbLIMU HaNPSXXEHUAMMN

H.1 Cxembl ONOPHOV KOHCTPYKLMM 1 CBapHbIX Y3/10B A1 €e KOMMOHEHTOB
Cxembl OK 1 cBapHbIX Y3/10B A1 €e KOMMOHEHTOB MnokasaHbl Ha pucyHkax H.1—H.8.

V — y3en npuBapku pebpa K BHyTpeHHel 1 BHeLLHel obevarike 6aka;

VI — y3en, 06pa3oBaHHbIii NPOAO/bHBLIM CTbIKOBbIM CBapHbLIM LLUBOM;
VIl — y3en npuBapku Hapy>XHOro onopHoro pebpa K HapyHoi obevalike 6aka;
IX — y3en npvBapKkn HWXHErO JHWLLA K BHYTPEHHEN 1 BHellHeln obevalike H6aka

PucyHok H1 — Cxema KosbLEeBOro 6aka peakropa

A—A — NNOCKOCTb BO3MOXHOI0O pa3BuTuA I'IOBerHOCTHOVI TPELWMNHbI

PucyHok H.2 — Y3en npvBapku pebpa k BHYTPEHHE 1 BHeLLHEl obeuvalike 6aka (y3en V)
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----- r lj |B
Cekuusa baka, L | |A  Cekuusa 6aka
fl Ja
Bl hS§

A—A, B—b, B—B, —I'— n/10cKOCTV BO3MOXHOIO pasBUTUS MOBEPXHOCTHOW TPELLMHbI

PucyHok H.3 — ¥Y3en, 06pa3oBaHHbIii MPOA0/bHLIM CTbIKOBbIM CBapHbIM LLBOM CBapkn cekumii 6aka (ysen VI)

A—A — n/I0CKOCTb BO3MOXHOIO PasBUTUS MOBEPXHOCTHOW TPELLMHbI

PucyHok H.4 — ¥Y3en npmBapku Hapy>XHOro OMOPHOro pebpa K Hapy)Hoii obeuaiike 6aka (y3en VIII)

Ti6

A—A, B—Bb, B—B — nnockocT! BO3MOXHOIO pasBUTUSI MOBEPXHOCTHOMN TPELLMHbI

PucyHok H.5 — ¥Y3en npuBapku HWKHEro AHULLA K BHYTPEHHER 1 BHeLLHel obevalike 6aka (y3en IX)

la

A—A — NI0CKOCTb BO3MOXXHOIO pas3BnUTnA I'IOBerHOCTHOVI TPeLWwnHbI
PucyHok H.6 — ¥Y3en npuBapku onopHoro pebpa (M-06pa3Hoit onopbl) K BHYTPEHHE o6evalike 6aka
40
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H.2 MNoBepxHOCTHaA NOAYy3NNNTUYECKaA TpeLrHa
H.2.1 Y3en npuBapku pebpa k obevarike 6aka
H.2.1.1 ¥Y3en npuBapku pebpa k obeyvaiike 6aka 0603Ha4YeH UMAIPoin «V» Ha pucyHke H.1 u npuBedeH Ha PUCYH-

ke H.2.
H.2.1.2 B tabnuue H.1 npuegeHa 3aBucumoctb KVH (MMa mM1/2) oT riny6uHbl NOBEPXHOCTHOM MOY3IMNTUYECKON

TpeLwmHbl a (c = const = 18 Mm) A4N1s y3/1a NpyMBapkn pebpa K BHYTPEHHEN 1 Hapy)XHOl ob6evaiikam Gaka: TpelumHa fNoKaiu-
30BaHa B 30He nepexoga Lwea k OM.

Ta6nuuya HI1 — 3aBucumoctb KVH oT rnyGuHbl NOBEPXHOCTHOW MOMYy3AIMNTUYECKOM TPELUMHbI B y3/1e NpuBapku pe-
6pa K BHYTPEHHEW M HapyXHOI obeyaiikam Haka

. Ceuenne A—A . Ceuenne A—A
Pasmep manoi Pasmep manoi
nonyocu a, Mm nonyocu a, Mm
< * £ <
1 17,5 4,5 4 23,6 17,4
2 21,8 9,0 5 21,7 20,9
3 24,3 13,3 6 18,4 24,0

H.2.2 ¥Y3en, o6pa3oBaHHbI NPOA0/IbHBLIM CTbIKOBbIM CBapHbIM LLBOM

H.2.2.1 ¥Y3en, o6pa3oBaHHbIi NPOAO/bHLIM CTbIKOBbIM CBapHbIM LUBOM, 0603Ha4YeH Umcpoit «VI» Ha pucyHke H.1 n
npuBeLeH Ha pucyHke H.3.

H.2.2.2 B tabnuue H.2 npueegeHa 3aBucumocts KMH (MMa m1/2) OT rny6rHbl NOBEPXHOCTHON MOMY3/1/IMNTUYECKON
TpewwHbl a (¢ = const = 18 Mm) 419 NMPOAOSILHOrO CTHIKOBOTO LUBA: TPELLUMHA SI0Ka/IM30BaHa B 30He nepexoga wsa kK OM.

Tab6nunya H.2 — 3aBucumoctb KVH oT rny6rHbl NOBEPXHOCTHOW NOAY3NAMATUYECKON TPELUMHbI B MPOAO/bHOM CTbl-
KOBOM LUBE

. CeueHne A—A CeueHne b—b CeueHne B—B CeueHne T—T

Pa3smep manoi
nosyocu a, MM

< * £ < K2r < * £ < < r

1 16,6 4.5 8,9 2,8 17,4 4,9 14,7 4,2

2 21,2 8,8 9,0 5,2 20,7 9,4 17,8 8,1

3 22,9 12,8 6,9 7,2 19,7 13,5 18,5 11,6

4 22,9 16,5 3,9 8,8 16,3 17,1 17,8 14,8

5 22,0 19,9 1,0 10,1 12,5 20,1 16,2 17,6

6 20,6 22,8 0,0 11,0 8,9 22,6 14,3 20,0

H.2.3 ¥3en npuBapku Hapy>XHOro OrNopHOro pebpa K Hapy»Hol obeyvalike Gaka
H.2.3.1 Y3en npuBapkn HapyxHOro OMOPHOro pebpa K HapyxHol obevalike Baka 0603HayveH umdpoli «VIl» Ha pu-

cyHke H.1 v npuBeneH Ha pucyHke H.4.
H.2.3.2 B tabnuue H.3 npusegeHa 3aBucumoctb KVH (MIMa mM1/2) oT ray6uHbl NOBEPXHOCTHOM NOJY3NIMNTUYECKOM

TpewmHbl a (C = const = 18 MM) 419 y3na NpUBapKU HAPY>XHOrO OMOPHOTO pebpa K HapyXHOW obeuaiike H6aka: TpewmHa
JloKaIM3oBaHa B 30He nepexoja Lwea k OM.

Tab6nunya H.3— 3aBucnmoctb KVH OT ry6rHbI NOBEPXHOCTHON NOAY3NANMNTUYECKON TPELUMHBI B y3/e NpuBapkn Ha-
PY>XHOrO OMOPHOro pebpa K HapyXHOoW obevalike 6aka

. CeyeHne A—A . CeuyeHne A—A
Pasmep manoi Pa3smep manoi
nonyocu a, Mm nonyocu a, mm
y *£ y < K?r
1 17,7 4,6 4 28,4 17,5
2 23,8 9,2 5 27,8 21,0
3 27,2 13,2 6 25,5 24,1
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H.2.4 Y3en npuBapku HWKHEro AHULLA K obevalike H6aka
H.2.4.1 ¥Y3en npuBapkn HKHETO AHMLLIA K 06evalike 6aka 0603Ha4YeH UMpoit «IX» Ha pucyHke H.1 v npuBegeH Ha

pucyHke H.5.
H.2.4.2 B tabnuue H.4 npueegeHa 3aBucumoctb KVH (MTMam1/2) oT ray6uHbl NOBEPXHOCTHON MOMY3NAMNTUYECKOI
TpewwmHbl a (c = const = 18 MM) y3/1a NpMBapKN HKHETO AHMLLA K 06evalike 6aka: TpeLlyHa okanM3oBaHa B 30He nepe-

xofa wea K OM.

Tabnnya H.4 — 3aBucumoctb KVH OT rny6uHbI NMOBEPXHOCTHOM MOY3N/IMNTUYECKON TPELMHBbI B y3/1€ NpYBapKu
HIDKHEro gHuWa K obevaiike 6aka

Ceuenvie A—A CeueHve A—A Ceuenve B—B CeueHve B—B Cevenme E—E
Pasvep manoii HapyxHoe* BHYTpPEHHee** HapyxHoe* BHYTpeHHee**
nonyocu a, Mm
< *E < *£ KT *£ < *£
1 7,0 18 12,5 35 8,0 21 18,5 52 11,7 3,7
2 10,1 3,6 15,6 6,8 111 4,2 22,9 10,0 11,5 6,9
3 11,9 53 16,5 9,9 13,0 6,2 23,6 14,4 9,8 9,5
4 12,6 71 15,2 12,6 14,0 81 21,3 18,3 7,6 11,7
5 12,1 8,6 13,0 15,0 14,3 9,8 17,5 21,7 4,3 13,5
6 10,5 10,1 10,6 171 14,0 11,5 12,3 24,6 11 15,0
* TpelyyHa NloKkaiM3oBaHa Co CTOPOHbI HapY)XHOV CTOPOHbI 06010UKN.

TpelyyHa nokann3oBaHa ¢ BHYTPEHHEN CTOPOHbI 060/104KM (CO CTOPOHbLI MOBEPXHOCTW, KOHTaKTMpYHoLel ¢
BOJOW).

H.2.5 ¥Y3en npuBapku onopHoro pe6pa (M-o6pa3Holi onopbl) K BHYTPEHHEN obevalike

H.2.5.1 ¥Y3en npuBapky onopHoro pebpa (M-o6pasHoil onopbl) K BHYTPEHHEN ob6eyvaiike npuBedeH Ha pucyHke H.6.

H.2.5.2 B tabnuue H.5 npueegeHa 3asucumocts KMH (MIMNa mM1/2) OT ray6rHbl NOBEPXHOCTHOM MOY31IMNTUYECKON
TpewwHbl a (c = const = 18 Mm) y3/1a npvBapKky onopHoro pebpa (M-o6pasHoli onopbl) K BHYTPEHHe obevalike 6aka: Tpe-
LLMHa NoKasIM3oBaHa B 30He nepexofa wwea K OM.

Tabnunya H.S5 — 3aBucumoctb K/H OT rny6uHbI MOBEPXHOCTHONM MOY3//IMNTUYECKON TPELMHBbI B y3/1e NpYBapKn
onopHoro pe6pa (I-o6pa3Hoii onopbl) K BHYTPEHHE! obeyvaiike 6aka

o CeyeHvne A—A o CeueHve A—A
Pasmep masioin Pasmep manoin
nosyocu a, Mm < *g nonyocu a, MM < g
1 17,8 4,6 4 23,4 17,5
2 21,8 9,2 5 21,6 21,0
3 24,3 13,5 6 17,8 24,2
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H.3 KpaeBble TpeLlnH

H.3.1 ¥Y3en npuBapku pebpa k obevarike 6aka

H.3.1.1 ¥Y3en npuBapku pebpa K obevalike 6aka 0603Ha4eH Lnpoli «V» Ha pucyHke H.1 1 npmBegeH Ha pucyHke H.2.

H.3.1.2 B Tabnuue H.6 npueegeHa 3asucumoctb KVH (MIMa mM1/2) OT riay6uHbl NOBEPXHOCTHONM KPaeBOWN TPELUMHBI
NS y3na npyvBapku peépa K BHYTPEHHEW 1 HapyxHoW obevailikaMm Gaka: TpelmHa flokasiM3oBaHa B 30He MNepexoja Lwea K
OM.

Tabnunya H.6 — 3aBucumocTts KVIH OT r1y6rHbI NOBEPXHOCTHOWM KPaEeBOW TPELUHbI B y3/1e NpuBapkyu pebpa K BHY-
TPEHHEN 1 HapyXHoIi obeuvalikam Gaka

CeueHne A—A Ceuenne A—A
rny6uHa TpewuHsbl Fny6uHa TpewuHsbl
a, Mm a, MM

K\R K \R
1 19,6 10 26,6
2 25,7 12 29,5
3 28,4 14 35,3
4 28,7 16 45,5
5 28,0 18 63,0
6 27,1 20 95,1
8 25,8 — —

H.3.2 ¥3en, 06pa3oBaHHbI NPOAO/IbHBLIM CTbIKOBbIM CBapHbIM LLIBOM

H.3.2.1 ¥Y3en, 06pa3oBaHHbI NPOAOSBHLIM CTbIKOBBIM CBapHbLIM LLIBOM 0603HauYeH umcpoit «VI» Ha pucyHke H1 n
npuBeLeH Ha pucyHke H.3.

H.3.2.2 B Tabnuue H.7 npueegeHa 3asucumoctb KVH (MMa m1/2) oT ray6uHbl NOBEPXHOCTHONM KPaeBON TPEeLUMHbI
[ANA NPOAO/ILHOrO CTHIKOBOTO LUBA: TPELLMHA JIOKaNIM30BaHa B 30He nepexoga Lwea K OM.

Tabnunuya H.7 — 3aBucumoctb KVH OT rny6uHbl NOBEPXHOCTHON KpaeBol TPeLLVHbl B NPOAO/IBHOM CTbIKOBOM LUBE
(«VI» Ha pucyHkax H.2 n H.4)

Fny6una CeueHne A—A CeueHne b—b Ceuetne B—B Ceuenne - T
TPewmHbl a, MM
Kir K\r K\R
1 16,3 9,1 17,7 14,7
2 20,0 9,7 22,1 17,2
3 20,6 8,4 22,9 16,6
4 20,0 6,2 21,7 16,0
5 19,4 3,7 20,1 15,4
6 19,1 1,6 18,7 15,1
8 20,3 0 17,1 15,1
10 23,0 0 17,2 16,0
12 27,5 0 18,6 18,3
14 34,7 0 21,5 22,3
16 46,3 0 28,7 30,2
18 65,9 0 43,0 43,9
20 102,2 0 68,4 70,3
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H.3.3 ¥Y3en npuBapku Hapy>XHOro OMOPHOro pebpa K HapyXXHO obevaiike Gaka

H.3.3.1 ¥Y3en npuBapku HapyHOro ornopHoro pebpa K HapyXHoi o6euvaiike 6aka 0603Ha4veH umdpoii «VIl» Ha pu-
CyHKe H.1 v npuBefeH Ha pucyHke H.4.

H.3.3.2 B Tabnuue H.8 npueegeHa 3asucumoctb KMH (MMa mM1/2) oT rny6mHbl NOBEPXHOCTHOW KPaeBoil TPELUVHBbI
[ONS y3na NpuMBapku Hapy>HOTo OMOPHOTo pebpa K HapyXHOI obevaiike Haka: TpeLuvHa 1okasiM3oBaHa B 30He nepexoja
wea K OM.

Tabnunuya H.8 — 3asucumoctb KVH oT riay6uHbI MOBEPXHOCTHON KPaEeBOM TPELLUVHbI A1 y3/1a NPUBapKu Hapy>HOro
OMNOpHOro pebpa K HapyxHoi obeyvalike Gaka

CeyveHune A-A CeueHune A-A
rny6uHa TpewmnHbl Fny6uHa TpewuHsbl
a, MM a, MM

K \R K\R
1 19,0 10 27,7
2 27,4 12 30,9
3 29,5 14 36,7
4 29,0 16 47,4
5 21A 18 64,6
6 26,8 20 96,5
8 26,5 — _

H.3.4 Y3en npuBapku HWXHEro AHuLA K obevalike H6aka

H.3.4.1 ¥Y3en npuBapkn HKHETO AHMLLA K 06evalike 6aka 0603Ha4YeH UMcpoit «IX» Ha pucyHke H.1 v npuBegeH Ha
pucyHke H.5.

H.3.4.2 B Tabnuue H.9 npusegeHa 3asucumocTb KMH (MMa m1/2) OT rny6rHbl NOBEPXHOCTHOM KPaeBoil TPELLUHbI
y3na NpuBapKku HKHEro AHWLLA K obevalike H6aka: TpelHa flokann3oBaHa B 30He nepexoda wsa Kk OM.

Tab6nunuya H.9— 3aBucumocTb KVIH OT riy6rHbl MOBEPXHOCTHON KPaAEeBOM TPELLUHbI B y3/1€ NPUBAPKM HUKHETO AHULLA
K o6eyaiike 6aka

o CmeATA ComehTh CmeeBT8 Guene®® cowmesb
TPEUUHBI
a, MM
K\r K\R K\R K\R KR

1 7,1 12,7 8,2 18,9 11,9
2 10,6 16,6 11,7 24,3 12,5
3 13,3 18,8 14,4 26,5 11,7
4 15,2 19,3 16,6 26,7 10,6
5 16,4 19,2 18,5 25,4 8,8
6 16,7 18,9 20,0 22,9 6,2
8 15,0 16,6 22,3 14,5 1,0
10 10,4 12,5 23,7 6,2 0
12 5,0 7,3 24,3 0,8 0
14 0 1,9 24,0 0 0
16 0 0 22,5 0 0
18 0 0 19,2 0 0
20 0 0 14,7 0 0

* TpeLyyHa /loKkaIM30BaHa co CTOPOHbI HAPYXXHOW CTOPOHBLI 06GOJIOUKM.
* TpeLuymHa fIoKa/IM30BaHa ¢ BHYTPEHHEN CTOPOHbI 060/104KM (CO CTOPOHbI MOBEPXHOCTY, KOHTAKTUPYIOLLIEl C BOZOIA).
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H.3.5 ¥Y3en npuBapku onopHoro pe6pa (M-o6pa3Hoii onopbl) K BHYTPEHHE 0b6euvalike

H.3.5.1 ¥Y3en npuBapkn onopHoro pebpa (M-o6pasHoii onopsl) K BHYTPeHHel obeuvalike npvBeAeH Ha pucyHke H.6.

H.3.5.2 B Tabnuue H.10 npusegeHa 3aBucumoctb KVH (MIMam1/2) oT rny6rHbl NOBEPXHOCTHONM KpaeBol TPEeLLMHbI
y3na npuBapkM onopHoro pebpa (M-o6pas3Hoii onopbl) K BHYTPEeHHel obevalike 6aka: TpeLmHa 10KasIm30BaHa B 30He nepe-
xoga wea kK OM.

Tabnunya H.10— 3aBucumoctb KVIH OT r1y6rHbl NOBEPXHOCTHOM KPaeBOM TPELLMHbI y3/1a NPYBapKy OMOPHOTo pedpa
(F-obpasHoii onopbl) K BHYTPEHHEWN 0b6evaiike H6aka

Ceuenne A—A CeueHne A—A
rny6uHa Tpeuw nHbl rny6uHa Tpeu uHbl
a, Mm a, Mm

K\R K\R
1 19,9 10 23,9
2 24,9 12 26,5
3 26,8 14 32,5
4 26,3 16 42,9
5 24,8 18 60,7
6 23,8 20 91,0
8 22,9 — _
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MpunoxeHwve T
(cnpaBo4HOE)

TunoBble cBapHble COeAVUHEHUSA A1 KOMMNOHEHTOB
OMNOpPHbIX KOHCTPYKUnin BB3P-440 (B-213)

M.1 Cxembl OK 1 cBapHbIX Y3/10B 41 €e KOMMNOHEHTOB Nnoka3saHbl Ha pucyHkax M.1—r.4.

7 — BEPXHW NnCT (CTalb Mapku 22K); 2, 8 — GOKOBblE BepTUKasIbHble pebpa (cTasib Mapku 22K);
3, 4, 6,7 — BHYTPEHHME BepTMKa/IbHble pebpa (cTasib Mapkn CT3cn); 5 — HaKIOHHbIN IMCT (CTasib Mapkn 22K);
| — yrnoBble cBapHble coeanHeHus (anektpoapl YOHNW-13/55) pebep 2 n 8 ¢ BEpXHUM /IMCTOM 7,
Il — yrnoBble cBapHble coeanHeHus (anekTpoabl YOHWIN-13/55) pebep 2 1 8 ¢ HAKNOHHLIM JIMCTOM 5;
Il — yrnoBble 1 TaBpOBblE CBapHbIe coeanHenns (3nekTpogbl YOHWIN-13/55) pebep 3 n 4 ¢ nuctamm 1, 2, 5, 8,
IV — yrnosoe v TaBpoBble CBapHble coeanHeHus (anekTpoabl YOHWW-13/55) pebep 6 n 7 c nuctamm 7, 2, 5,

PucyHok M.1 — Basika onopHoii dhepmbl
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1 — pacyeTHbIn fedekT (MTOBEPXHOCTHas MOMyaNANNTAYECKasA TPELLUMHA);
A—A, B—b, B—B, '—I'— n/10cKOCTM BO3MOXHOIO pa3BMTUS MOBEPXHOCTHOW TPEeLLMHbI

PucyHok .2 — YrnoBble cBapHble coeauHEHNST BOKOBbLIX BEPTUKasIbHBLIX pebep 2 1 8 ¢ BepxHUM siuctom 1
(y3en | Ha pucyHke IM.1) n HaknoHHbIM nuctoM 5 (y3en Il, ceyeHne B—B Ha pucyHke T1.1)

1— pacueTHbIil AedhekT (MOBEPXHOCTHASA NOMY3/IIMNTUYECKAS TPELLMHA);
A—A, B—B, I — n/10cKOCTN BO3MOXHOIO PasBMTUS NOBEPXHOCTHON TPELLMHbI

PucyHok .3 — YrnoBble cBapHble coeguHeHNss 60KOBbIX BEPTUKASIbHBLIX pebep 2 1 8 ¢ BepXHUM fictom 1
(y3en | Ha pucyHke IM.1) n HakNoHHbIM nuctom 5 (y3en I, ceueHne '—I Ha pucyHke I.1)

1— pacueTHbI AedekT (MOBEPXHOCTHAasA MOAY3NMNTUYECKas TPeLmHa), 2 — pacyeTHbIn AedekT (CKBO3HAsH TPELLMHA);
A—A, B—B — n/10cKOCTV BO3MOXHOrO pasBUTUSI MOBEPXHOCTHOW TPELLUHbI

PucyHok M.4 — TaBpoBoe cBapHOe coeAuHEHVe HapyXHbIX IMCTOB (pebep)
C BHYTpeHHUM pebpom (y3nbl Il n IV Ha pucyHke TM.1)
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.2 Yrnosble cBapHble COEAVHEHNA NPYBaPKN BEPXHEro iMcTa 1 1 Hak/IOHHOro NncTa 5 K 60KOBbIM BEPTUKaUTbHBLIM
pebpam 2 u 8 (y3en |, cedyeHne B—B u y3en Il Ha pucyHke [.1). Pa3Butne NOBEPXHOCTHON TPELUHbI B BEPXHEM UM Ha-
KMOHHOM fincTax (no ceveHuto —TI Ha pucyHke M.2) unn B pebpax 6ankn (no ceveHnto A—A, b—bB n B—B Ha pucyHke
M.2) MOXeT Np1BECTN K 06pa30BaHNI0 CKBO3HON TPELLMHBI, & ee pa3BuTVe BAO/Ib CBAPHOTO LUBA MOXET MPUBECTU K OTPbIBY
HaK/TOHHOrO M BEPXHETO SINCTOB OT GOKOBbIX pebep 6asiky U CyLLUECTBEHHO CHU3WTb XECTKOCTb U HECYLLY CMOCO6HOCTb
6asikn OnopHoO drepmbl.

MN.3 YrnoBble cBapHble COeAMHEHUS NPUBAPKN HAK/TOHHOrO Nncta 5 K 60KOBbIM BepTuKasibHbIM pebpam 2 1 8 (y3en
I, ceyeHne M—TI Ha pucyHke [.1). Pa3BuTe MOBEPXHOCTHOWN TPELUMHbI B BEPXHEM U HAK/IOHHOM siMcTax (Mo CeYeHuto
'—TI Ha pucyHke M.3) unn B pebpax 6asku (no ceveHnto A—A n B—B Ha pucyHke I1.3) MoxeT npuBecT kK 06pa3oBaHuio
CKBO3HOI TPELLMHbI, a ee pa3BuUTMeE BAO/b CBAPHOTO LLUBA MOXET MPUBECTY K OTPbIBY HAK/IOHHOIO /INCTa OT BOKOBbLIX pebep
Gasiki 1 CYLLECTBEHHO CHM3NTb XXECTKOCTb U HECYLLYH CMOCOBHOCTb Gasiky OMOPHOIN hepMbl.

M.4 Yrnosble 1 TaBpOBble CBapHble COeAMHEHUS NPUBapPKN BHYTPEHHUX BepTuKasibHbIX pedep 3, 4, 6, 7 K ropn3oH-
Ta/lbHbIM BEPXHEMY SINCTY 1, HAKNOHHOMY NINCTY 5 1 6OKOBLIM BEPTMKa/TbHLIM pebpam 2 1 8 6asiku onopHon hepmb! (y3/bl
Il v IV Ha pucyHkax M.1 n MN.4). Pa3sutne noBepXHOCTHbIX TPELMH B HAKTOHHOM W BEPXHEM NMCTax M BOKOBbIX pebpax
(ceueHne A—A Ha pucyHke [1.4) nnm CKBO3HOI TpeLLuHbl BO BHYTpeHHEM pebpe (ceueHne B—B Ha puvcyHke 1.4) MoxeT
npuBecTy K 06pasoBaHnio 1 PasBUTUIO CKBO3HbLIX TPELUMH BAO/Ib CBAPHOIO LLUBA, YTO MOXET NPUBECTN K CHUXKEHUIO XKEeCT-
KOCTW M Hecylleli CnoCOBGHOCTM Gaslkv OMOPHOI thepMbl.
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MpunoxeHve P
(cnpaBo4Hoe)

TunoBble CBaprIe coeanHeHNA ond KOMNOHEHTOB OI'IOprIX KOHCprKLI,I/IP’I
BB3P-1000, BB3P TOW, BB3P-1200

1— BEPXHWIA NINCT; 2 — HWKHWIA NCT; 3 — HAKMNOHHbIN NNCT; 4 — BHYTPEHHEE BEPTUKASIbHOE Pebpo;
5, 6 — BepTuKasibHble 6OKOBblE pebpa;
| — cTbIKOBOE CcBapHoOe coeiMHeHne NINCTOB 2 1 3
Il — yrnoBsble cBapHble coeanHeHns NMcToB 1,2 ¢ pebpamu 51 6;
Il — TaBpoBble cBapHble coeanHeHus pebpa 4 ¢ nuctamu 1u 2 n pebpamu 5 un 6

PucyHok P1 — CeueHne 6asikn OnopHoli epmbl

1— pacueTHblii AedhekT (NMOBEPXHOCTHasA NOMY3/IIMNTUYECKAsA TPELLMHA);
A—A, B—Bb — NI0CKOCTV BO3MOXHOIO PasBUTUS MOBEPXHOCTHOM TPELLMHbI

PucyHok P.2 — ¥YrnoBsoe cBapHOe coefiMHEHNE HUKHErNO 2 N HAK/IOHHOMO 3
nuctos 6ankn (y3en | Ha pucyHke P.1)
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1— pacueTHbIn gedekT (MOBEPXHOCTHASA NONY3NUNTUYECKAN TPELLMHA);
A—A, B—B, B—B, —I" — n/10cKOCTV BO3MOXHOIO pasBUTUS MOBEPXHOCTHOW TPELLVHbI

PucyHok P3 — YrnoBoe cBapHoe coefMHeHne NUCToB 1 pebep
(y3en Il B ceyeHun A—A Ha pucyHke P.1)

1— pacueTHblli gedekT (MOBEpXHOCTHAA NONY3IMNTUYECKAs TPELLMHA);
A—A, B—B, —I— niockocTv BO3MOXHOr0 pasBuTUSA NMOBEPXHOCTHOMN TPELLMHbI

PucyHok P4 — YrnoBoe cBapHOe coeuHeHve NNCToB 1 pebep
(y3en Il B ceyeHun B—B Ha pucyHke P1)

1— pacueTHbIli gedhekT (MOBEPXHOCTHAsA MOY3/I/IMNTUYECKAs TPELMHA); 2 — pacyeTHbI fgedekT (CKBO3Has TpeLymHa);
A—A, B—bBb — nnockocT BO3MOXHOrO pasBMTUS NOBEPXHOCTHOW TPELUWHbI

PrcyHok P5 — TaBpoBoe cBapHOe coefHeHue NNCTOB C BHYTPEHHUM pebpom
(y3en Il Ha pucyHke P1)
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P.2 CTbIkOBOE CBapHOE COEAMHEHWNE NPUBAPKA HUXHETO rOPU3OHTaIbHOTO INCTa 2 C HAKMOHHLIM NUCTOM 3 Gasiku
OMOpHOV hepmMbl NPMBEAEHO Ha pucyHkax Pl n P.2. Pa3BuTe NoBEpPXHOCTHON TPELUMHbI B nCTax (N0 cevyeHnsam A—A n
B—b Ha pucyHKe P.2) MOXeT npuBecTn K 06pa3oBaHnio CKBO3HOW TPELLMHDBI, a ee pa3BuTe BAO/Ib CBAPHOrO LUBA MOXET
NPVYBECTUN K OTPbIBY HWXHEro /ICTa OT HAK/TOHHOTO /INCTa U CYLLECTBEHHO CHU3UTb XECTKOCTb U HECYLLYI CMOCO6HOCTb
6asikn OMopHOI hepmbl.

P3 Yrnosble cBapHble COeAVHEHUS NPUBAPKM BEPXHEro nucta 1 v HWKHero nucta 2 K 60KOBbIM BEPTUKasIbHbIM
pebpam 5 1 6 6askm onopHoit hepmbl NprBedeHbl Ha pucyHkax P1 n P3 (y3en Il B cevyeHnn A—A Ha pucyHke P.1). Pas-
BUTUE NOBEPXHOCTHOW TPELLUHbI B BEPXHEM U HKHEM nncTax (no cevenuto I—I Ha pucyHke P3) win B pebpax 6asiku (no
ceyeHuto A—A, B—bB n B—B Ha puicyHke P3) MOXeT NprBecTM k 06pa30BaHMi0 CKBO3HOWM TPELLVHbI, a ee pa3BuTue BAO/b
CBapHOro LWBa MOXET MPUBECTU K OTPbIBY HUXHETO 1 BEPXHETO JIMCTOB OT GOKOBLIX pebep 6aslkv 1 CyLEeCTBEHHO CHU3NUTL
XKECTKOCTb 1 HECYLLYH CMOCOBHOCTb 6asiki OMOPHON hepMbl.

P.4 YrnoBble cBapHble COefMHEeHVs NPUBAPKM HAKOHHOTO sincTa 3 K BepTUKasibHbIM GOKOBbIM pebpam 5 1 6 6asku
OnopHoV dhepmbl NpuBedeHbl Ha pucyHkax Pl n P.4. Pa3BuTve NOBEpPXHOCTHOM TpeLlmHbl B 60KOBbIX pebpax 6asikm (rno
ceueHnio A—A, B—bB n B—B Ha pucyHke P.4) nnv B HakioHHOM nucte 3 (Mo cedeHnto '—I Ha pucyHke P.4) MoxeT npu-
BECTW K 06pa30BaHNI0 CKBO3HOM TPELUMHbI, & ee pa3BuTMe BAO/b CBAPHOrO LUBA MOXET NMPUBECTU K OTPbIBY HAKIOHHOIO
nmcTa oT 60KoBbIX pebep H6askv 1 CyLLECTBEHHO CHU3WTL XECTKOCTb U HECYLLYH0 CMOCOBGHOCTL 6asikv ONOPHON hepmbl.

P.5 TaBpoBble CBapHble COeANHEHUST MPUBAPKN BHYTPEHHETO BEPTMKA/IbHOTO pebpa 4 K ropu3oHTasIbHbIM BEPXHEMY
JINCTY 1, HWXKHEMY NIUCTY 2 N BEPTMKa/IbHbIM GOKOBbIM pebpam 5 1 6 6ankn onopHoi hepMbl NprBEAEHb! Ha pucyHkax P.1
n P.5. Pa3BuTne NnoBePXHOCTHLIX TPELLUMH B HUKHEM U BEPXHEM N1CTax M BOKOBLIX pebpax (Mo ceyeHnto A—A Ha puUCyHke
P.5) nnm ckBO3HOI TpeLuyHbl BO BHYTpeHHeM pebpe (no ceueHnto B—B Ha pucyHke P.5) MOXET npyBecTy K 06pasoBaHuio 1
pPasBUTUIO CKBO3HbIX TPELLUWH BAO/b CBAPHOTO LLBA, YTO MOXET MPUBECTU K CHUXKEHUIO XXECTKOCTU 1 HECYLLE CNOCOBHOCTU
6as1K OMOPHON hepMbl.
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MpunoxeHve C
(ob6s13aTeNIbHOE)

YcnoBue NpUMEHMMOCTU JIMHENHO MeXaHUKN paspylleHusi A/19 KOMMNOHEHTOB
OMOPHbIX KOHCTPYKLWA

C.1 /InHeiiHan MexaHuKa paspyLleHust MPUMEHVMA, B CllyYae eCc/vi BbIMOHSETCA YC/0BUE

o4l<0,8a0AT,F), (C.1)

roe o~Crlh, F) — npegen TekydecTun npu Temnepatype I n dontoeHce HelTpoHoB F, MIMa;

o"ff — achbdpekTMBHOE HETTO-HanpsxeHue, MMa.

3HaueHue oo 2(7, F) paccuntbiBatOT NO NPUIOXeHUHo XK.

C.2 3HaueHve 0 B1 BbluMcAsoT cneayowmm 06pas3om.
C.2.1 BblumncnsoT 3HadeHne KVIH npu HeogHOPOAHOM pacnpegeneHnn HanpshkeHuii no goopmyse

K, =Klp +Kls, (C.2)

roe Klp — 3HaveHne K/H, oT MexaHnyeckux (NepBrYHbIX) HanpsbkeHwin, MMa m1/2;

Kls — 3HauyeHne KVIH, OT ocTaTO4YHbIX CBapPOYHbIX M TeMMepaTypHbIX (BTOPUYHBIX) HaNpshKeHWi i COOTBETCTBEHHO,
MMa-m1/2.

C.2.2 BbluncnsioT adpdekTBHOE 6pyTTO-HanpshxeHue o f, paBHOMEpPHO pacnpefenieHHble Mo TONWMHE KOMIMNOHEH-
Ta, no chopmyne

(C.3)

roe Ceff — adhchekTBHOE GpyTTO-HaNpshkeHne, Mra;

K4 6\ — KVH, paccuuTaHHbIii B NpeanosiokeHMn 06 OAHOPOAHOM pacnpefenieHun HanpshKeHUA No TOLLMHE KOMIMOo-
1° eff HeHTa, MMa-m1/2.

C.2.3 Bbluucnsot Ogff no chopmyne

(C4)
rae A6 — nuowafb CeveHnst KOMMNOHEHTa, K KOTOPOMY MPWIOXKEHbI HanpskeHrns onff, Mm2;
AH — nnowasib Ce4YeHNst KOMMOHEHTA, K KOTOPOMY NPUIOXKEHbI HanpshkeHus o"ff, Mm2.
3HaueHne AH BbIYMCAAIOT Mo diopmyrie
AH =AB-Aned, (C.5)

roe Age® — nnowaas NocTyIMPoBaHHOTO AedoekTa.

C.3 B cnyyae ecnu ycnosue (C.1) BbINOMHAETCA, TO AoNyckaeTca NpoBoauTb pacyeT KVIH B pamkax vHeRHon me-
XaHUKN paspyLUeHrs MeTOAOM BECOBbIX (DYHKLUMIA UM MO aHA/IMTUYECKAM 3aBUCUMOCTSM.

C.4 B cniyvae ecnm ycnoBue (C.1) He BbinosHseTcs, To KVH BblUMCASIOT B paMKax HEeIMHEHON MexaHuku paspy-
LLUEHWA C UCMO/Ib30BaHNEM J-MHTerpana.

Kpome ucnonb3oBaHus J-wHTerpana AonyckaeTcs WCMosb30BaThb JIMHEVHYI0 MEXaHUKy paspyLUeHUs Npy ycroBuM,
yto KH koppekTupyeTtcs no npoueaype npeacrasrieHHon B C.5.

C.5 Koppektnpoeky K/H ¢ yyeTom ynpyronsiactnyeckoro 4eopmMmpoBaHis Mateprana y BepLUvHbl TPELMHbI Bbl-
nonHAKT no npouepype C.5.1—C.5.3.
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C.5.1 BbluMCAAOT paguyc naacTUYecKoi 30HbI Y BEPLLMHBI TPELWHbI Mo (hopMysie

=— o(— A2,
6. fooz(T,F)J (€6)
rae r— paguyc nNaacTUYeckoli 30Hbl Y BEPLUMHbI TPELWWHbI, MM;

K, — 3HaveHune KVH, paccuMtaHHOe MeToAaMun JIMHEHOW MexaHuku, MMa m1/2.

C.5.2 ina KkpaeBbIX TPEWMH 1 AN TOUKM A MONY3NJMNTUYECKON TPELMHbI CKOPPEKTMPOBaHHOe 3HadeHne KWH
K|Kp BbluMCASIOT NO hopMyne

(C-7)
rae KoaghULUMEHT a BbIMUCASIOT NO doopMysie
1,00 npu r<0,05-(S-a)
1+015m 005 (5= 6 05-(s-a)<r<0,12-(S-a) (C.8)
0,035 (S-a)
1,16 npu r>0,12-(S-a)
a — pasmep MasIoil Noslyocn NoayaNAMNTUYECKOW TPeLMHbI gedhekta um riaybuHa KpaeBol TpeLmHbl, MM;
S — TONwWMHa KoMnoHeHTa OK, B KOTOPOM pacnonaratoT pacyeTHbIN AedeKkT, MM.
C.5.3 Ina CKBO3HbIX TPELLUMH CKOPPEKTUPOBaHHOe 3HaveHne KVH Klkp BbluncnSoT no hopmyne
Miop —a-K|- (C-9)

rae KoadpduumeHT a paseH 1,00;
C — MO/SI0BMHA pasMepa CKBO3HOM TPELUMHbI, MM.
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Bubénnorpadusa
[1] ®PepepanbHble HOPMbI 1 Npasuia HopMbl MPOEKTMPOBaHUA CENCMOCTONKNX aTOMHbIX CTaHLWi
B 06/1aCTU MCMO/Ib30BaHNSI aTOMHOM
3Heprun HI-031-01
[2] ®epepanbHble HOPMbI 1 Npasuia Mpasuna KOHTpPONs MeTana 060pyfoBaHWA M TPybONpoBOAOB aTOMHbIX

B 06/71aCTU MCMO/Ib30BaHNS aTOMHON  3HEpreTMYecknx YCTaHOBOK MPW U3rOTOB/IEHUM N MOHTaXKE
3Heprun HI1-105-18
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