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[lpeancnoBue

Llenu n npuHUMnbl cTaHaapTusauum B Poccunckon depepaunn yctaHoeneHbl ®egepanbHbIM 3aKOHOM
oT 27 pekabpsa 2002 . Ne 184-®3 «O TexHU4YecKkoM perynnpoBsaHun», a npasuna npuMeHeHUsa HauloHanbHbIX
ctaHaapToB Poccuickon @epepaunm —OCT P 1.0—2004 «CtaHgapTunsauna B Poccunckon eagepaumn. Oc-
HOBHbIE NOJIOXKEHUA»

CBegeHnd o cTaHaapTe

1 PASPABOTAH OTKpbITEIM akUMOHepHbIM 0bllecTBOM «HayuyHo-1UccnegoBaTenbCKUN U KOHCTPYKTOP-
CKU MHCTUTYT XMundeckoro mamHoctpoeHus» (OAO HUMXUMMALLY; 3akpbITbiM akKLMOHEPHLIM ODLLECTBOM
«lMeTpoxum UHXUHUPUH» (BAO MNeTpoxum UHXUHUPUHT); OTKPbLITEIM akUWMOHEPHBLIM 0bLecTBOM «Bcepoccui-
CKMW Hay4vHO-UccneaoBaTeNnbCKUM U MPOEKTHO-KOHCTPYKTOPCKUA UHCTUTYT HeddTAHOIo MallUHOCTPOEHUSI»
(OAO BHUMHE®TEMALL); ®egepanbHOU CNy>XKO0W NO 3KOSTOrMYECKOMY, TEXHONOTMYECKOMY U aTOMHOMY Haf-
3opy (PocTtexHaasop)

2 BHECEH TexHn4yeckum komuteTom no ctaHgapTusayum TK 260 «ObopyaoBaHne xmummdeckoe U HedoTe-
rasornepepadarbiBatoLLee»

3 YTBEP>XOEH VM BBEOEH B OEMCTBUE Mpukazom degepansHOro areHTcTsa no TEXHUYECKOMY pery-
nupoBaHuo U meTponorin ot 27 gekabps 2007 r. Ne 503-cT

4 B HacTodlwem cTaHgapTe y4TeHbl OCHOBHbIE HOpMaTUBHbIE NMONOXEeHUA criegyioLWmnx MexxayHapoaHbIX U
eBponencknx ctaHgapToB: Aupektubl 97/23 EC EBponenckoro NMapnamedta n CoBeta oT 29 mad 1997 r. no
cONnMXKeHUO 3akoHodaTenbCTB rocyaapcTB-4Y/IeHOB, Kacarwllencs obopyaoBaHus, paboTatollero noa gasse-
Huem; EH 13445-3:2002 «Cocyabl, paboTatowme nog aasneHnem. Hacte 3. Pacuet» (EN 13445-3:2002 «Unfired
pressure vessel — Part 3: Design»)

5 BBEOEH BINEPBbIE

VIHgpopmauusa ob usMeHeHUSaX K HacmosuweMy cmaHoapmy rnybriukyemcs 8 exXe200H0 u3dagaeMOoM UH-
chopMallIOHHOM yKazamerse «HauuoHanbHbie cmaHOapmbl», @ meKkcm UaMeHeHUU U rorpagok — 8 eXKeMeCsyHOo
u3dasaeMbiX UHQOPMaUUOHHBIX yKkazamenax «HauuoHarbHble cmaHoapmsbl». B criyyae nepecmompa (3aMeHbl)
Uunu ommeHbl Hacmosaweao cmaHoapma coomeememasyroujee ysedomreHue byoem onybriukosaHo 8 exeme-
CAYHO U30asaeMoM UHGOpMaUUOHHOM yKkalzamere «HauuoHarnbHble cmaHoapmely. Coomeemcemasyroujas UH-
coopmalus, yeeOoMrieHUe U meKcmhkl pazMellaromcs makxe 8 UHopMaluUOHHOU cucmeMe obuie20 nosb3osa-
HUS — Ha opuyuarnbHoM caume ®eldeparibHo20 a2zeHmemaa rno mexHU4ecKkoMy peaynuposaHuio U Memposio-
a2uu 8 cemu ViHmepHem

© CraHgaptuHgdopm, 2009

HacTtosawmin ctaHgapT He MOXKeT ObITb NOMHOCTLIO UMM YacTUYHO BOCMPON3BEAEeH, TUpaXnpoBaH U pacnpo-
CTpaHeH B KadyecTBe odumumanbHoro nagaHna 6e3 paspelleHns PegepanbHOro areHTcTBa Mo TEXHNYECKOMY
perynmpoBaHuio U METPONOTNK
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HALULUWOHANBbHBIN CTAHOAPT POCCUUNCKOWNW OEOEPALULUNMN

Cocyabl M annaparhbl
HOPMbl U METOObl PACYETA HA NPO4YHOCTDb

PacuyeT uMmnuHapu4ecknx n KOHM4YeCcKnx obevaek, BbINMYyKrbIX
M NNOCKUX AHULY U KpbILeK

Vessels and apparatus. Norms and methods of strength calculation.
Calculation of cylindric and conic, shells convex and flat bottoms and covers

[laTta BBegeHna — 2008—04—01

1 O6nacTb NpUMeHeHUS

HacTosawunn cTaHaapT ycTaHaBNMBaET HOPMbI M MeTOdbl pacyeTa Ha MPOYHOCTE LUMNnHApUYecKx obevaex,
KOHUYECKNX 3NEMEHTOB, BbINYKMbIX AHULL WU NITOCKMUX KPbILLEK COCYAO0B U annapaToBs, MPUMEHSIEMBIX B XUMUYEC-
KON, HepTeXnMmnyeckomn, HeptenepepabaToiBalOLLEN N CMEXHBIX OTPacNAX NPOMBbILLNEHHOCTH, paboTaloLlmx B
VCINOBUSIX 0OAHOKPAaTHBLIX!) cTaTUYEeCKMX Harpy3ok nog BHYTPEHHUM N3DLITOUHLIM AaBNeHUnem, BakyyMoM UITN Ha-
PVKHBIM AaBfieHneM, Nog AeCTBMEM OCEBLIX U MONepeYyHbIX YCUITUIA U U3rnbatoLllux MOMeHTOB. HOpMbI 1 MeTO-
Obl pacyeTa Ha NPOYHOCTb NPUMEHUMBI, €CITU OTKITOHEHKWE OT reoMeTpUiYeckon popMbl U HETOYHOCTW U3rOTOBME-
HUA paccuUnTbiBaeMbIX 3J1IEMEHTOB COCYA0B HE NPEBbILLAT AOMNYCKOB, YCTAHOBMEHHbLIX HOPMaTUBHLIMWU O0OKY-
MEHTaMMU.

Hactosawunn ctaHgapt npumeHum coBmectHo ¢ TOCT P 52857 .1.

2 HopmaTunBHbIEe CCbINKKU

B HacTosAleM cTaHOapTe UCNOJIb30BaHbl HOPMAaTUBHbLIE CChINTKM Ha cregytollne ctaHaapThl:

[OCTP 52857.1—2007 Cocyabl 1 annapaTtbl. HoOpMbeI 1 MeToAdbl pacyeTa Ha NpodHoCcTh. ObLne TpeboBa-
HUSE

[[OCT P 52857.3—2007 Cocyabl 1 annapaTtbkl. HopMbl 1 MeTOoAbl pacyeTa Ha NPOYHOCTb. YKpenneHue
OTBEPCTUN B obevankax U gHULLax Npyu BHYTPEHHEM N BHELLHEM AaBneHUsaxX. PacyeT Ha NpoYHOCTE obevaek U
OHWLL MPY BHELWHUX CTaTUYeCKUX Harpyskax Ha LTyuep

[[OCT P 52857.6—2007 Cocyabl n annapaTtbl. HOpMbl U MeTOAbl pacyeTa Ha NPOYHOCTL. PacyeT Ha npou-
HOCTb NP ManOLWKIMOBBLIX Harpy3kax

[OCT P 52857.8—2007 Cocyabl M annapathkl. HopMbl 1 MeToAbl pacyeTa Ha NpodHoCTh. Cocyabl U annapa-
Thbl C pyballkamm

MTpumeyaHnune — [py NONb30BAHUU HACTOSALWMM CTaHA4ApPTOM LenecoobpasHo NpoBepuTb AEeNCTBUE
CCbINMOYHbIX CTAHAAPTOB B MHDPOPMALMOHHON cucTemMe obLlero nonb3oBaHusa — Ha oduumnanbHom cante PegepanbHO-
rO areHTCTBa No TEXHUYECKOMY PEeryrimpoBaHuUiO U METPONormm B cetn VIHTepHeT unm no exerogHo n3gaBaemMomy
MHPOPMALUNOHHOMY yKasaTent «HaunonanbHble cTaHAAPTLI», KOTOPLIN ONYONMKOBAH MO COCTOSAHMIO HA 1 AHBaPS TEKY-
Lero roga, n no COOTBETCTBYHWUM €XEMECAYHO n3gaBaeMbiM MHPOPMAUNOHHBLIM yKa3aTensam, onybnmkoBaHHLIM B
Tekywem roay. Ecnn cecbinovHbin cTaHaapT 3aMeHEH (M3MEHEH), TO NPU NMONb30BAHUN HACTOSALWLMM CTaHAAPTOM crneayer
PYKOBOACTBOBATLCH 3aMEHSAWNUM (M3MEHEHHBIM) CTaHAAPTOM. ECnn CCbINOYHbLIN CTaHAAPT OTMEHEH 6e3 3aMeHbl, TO
NONOXEHWE, B KOTOPOM AaHa CCbINIKa Ha HEro, NPUMEHSETCH B YacTu, HE 3aTparmBalowen 3Ty CCbINKy.

1) HopMbl 1 MeToabl pacHeTa NPUMEHSIIOTCH TaKKe NMPU MHOMOKPaTHbBIX Harpy3kax npv yCroBuW, YTO KONWYECTBO
LMKITOB N pa3mMax Harpy3oK He npeBbIWwanT 3HaveHnn, npu kotopeix no FOCT P 52857.6 Heobxoanmo nNpoBOoaAUTb pacyeT
Ha ManouuKNoOBYIO MPOYHOCTD.

U3pgaHne ochbulmanbHoe
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3 O6o3HauvyeHusA

B HacToswem cTaHgapTe NpuMeHeHsbl cnegyrolmne o6o3HavYeHns:

A ,— nnowagb nonepeyHoro cevyeHnsa KonbLa »XeCcTKOCTH, MM
A,— NnoLiaab NonepeyHoro ceveHnss pebpa KecTkocTu, Mm

2.
2.

a — LUMPUHAa KoJibLa XXeCTKOCTU Y chepundeckoro gHuLLa U KpbILLKKA, MM;
81p, 82— PacYeTHble ANMHbI NepexodHbIX YacTen obevaek, MM;

a, a,— pakTudyeckme AnnHbl nepexogHbix YacTen obevaek, MM;

B4, B,, B3, By, Bs, Bg, B, — be3pasmMepHble KO3 PULNEHTHI;

b — paccTosiHe MeXay ABYMSA CMeXXHbIMU KONbLaMM XXECTKOCTU, MM;
b;(i=1,2,3,..n)— AnnHbl Xopa OTBEPCTUA B AHULLAX, MM:;

¢c — CyMMa NpnbdaBoK K pacyeTHbLIM TOMNLWHaM CTEHOK, MM;

c,— NpubaBka gnsa komne

HcaLMn KOPPO3UK N 3PO3UN, MM:

c,— npubdaska ansa kKoMneHcauumu MUHYCOBOIC 4OMNMyCcKa, MM;

C;— TexHonornyeckada npndaska, MM;

D — BHYTpeHHUN AnamMeTp cocyda Unu annaparta, MMm;

D. . — cpeQHU gnameTp Npoknagky, MM (CM);

D — 3(pPpekTUBHLIA gUuaMeTp KOHUYeCKoU obevankm npu BHeLLHeM gaBTIeHUU, MM;

Dr — apdpekTUBHLIV gnamMeTp KoHUYeCcKon cbeYvanky npu 0CEBOM CXXaTu U N3rnbe, M,

D, — pacyeTHbIV AnamMeTp rnagkon KOHUYeCckon obeYyalnkn, Mm;

D,— pac4yeTHbIM gnameTp AHMLLA (KPbILLKM) 1 KOHUYECKOW 0beYalrikin, MM;

D — HapyXHbIN AnamMeTp cocyada UK annaparta, a Takke AMamMmeTp MeHbLLEero OCHOBaHWA KOHUYeCKOM obevalrkn, MM;

Dy, — HanMeHbLWNK gnameTp Hapy>XHOU YTOHEHHOW YacTU KPbILLKU, MM;

D> — anameTp OONTOBOU OKPYXXHOCTU, MM;

d — anameTp OTBEPCTUA B AHULLE UNU KPbILLKE, MM;

ds — OVamMeTp 0TBepCTMA Nod 60NT (LWNWUNLKY), MM;

d,— HapyXHbl AnamMmeTp LeHTpanbHOW BTYIIKK, MM;

d: (i=1,2,3,..n) —anamMmeTp OTBEPCTUM B AHULLAX, MM;

E — mogynb npoaosieHOM YNpyrocT npu pacyeTHoU Temnepartype, Mla;

e — paccTosiHMe MeXay LeHTPOM TSXKeCTU NonepeyHoro cevyeHus KonbLa XXecTKoCTU U cpeaUHHOW MOBEPXHOCTLIO
obevyankn, MMm;

e, — PaccToaHME OT LleHTpa TAXKECTU NOoNepeyHoro cevyeHuna pebpa KecTKoCTn 40 ero OCHOBaHUA, MM;

e — paccTosiH1e OT TOUKM NepeceyeHns cpegHei MIMHUN CTeHKN cdheprnyecKoro cermeHTa ¢ KofbLOoM 40 FrOPU30H-
TanbHOW OCK, NPOXoasiLlen Yyepes LeHTP TSHKeCTU Konbua, MM:;

e, — PacCTosAHNE OT OKPYXK

e;— paccTos
e, — paccTos

HUE OT OKPYX

HOCTW PacrnonoXeHnst 60NToB A0 BHYTPEHHEro AnameTpa Konbua, MM;

HOCTW pacnonoXxeHnsa 6o01ToB A0 NMMHUN ASACTBUSA peaKkuum Npoknagkm, MM

HKe OT CpeaAVHHOW NOBEPXHOCTU MNACTUHBI KPLILLKK ¢ pebpaMi A0 HEUTPalbHOU NOBEPXHOCTU, MM:;

F — pacyeTHOe 0CeBOe pacTArMBatoLLee Un okuMatoLLee yeunue (6e3 yueTa Harpyski, BOSHUKAIOLLER OT BHYT-
pEeHHEero N3BLITOYHOTO UMK HapPYXXHOro AaBneHust), H:

F] — nonyckaemoe pacTarvsatoLlee Unn cxxmMmatroLLiee ycunve, H;

F]= — nonyckaemMoe oceBoe CxXMMaroLLiee ycunme 13 ycroBusa yCToMYNBOCTI B Npedenax ynpyroctu, H;

F], — ponyckaemoe oceBoe CxXUMatoLee ycunme 13 ycnosus npodHoctm npn ¢ = 1, H;

Flg1 — DonyckaemMoe oceBoe CXMmatoLlee ycunue, onpegensemMoe 13 ycroBus MECTHOW YCTOWYNBOCTU B Mpe-

genax ynpyroctu, H;
[Fl=, — AonyckaemMoe 0CeBOe CXuMMaltoLLee ycunue, onpegendemoe U3 ycnosuna obLen yCTOMYMBOCTU B nNpeae-
nax ynpyroctu, H;
H — BbICcOTa BbINYKNOW YacTu gHWLLA 6e3 ydeTa UnnHapu4ecKon YacTu, MM;
ha — pacCTOsAHNE OT HUXKHEN MOBEPXHOCTU KPLILLKK (OHMLLA) A0 HUXKHEro TopLa BTYKA, MM;

H, —BbICOTa

BTYKN, MM;

h — BbICOTa KonbLUa, MM;

h,— OnuHa Lnur
h, — BbICOTa ceuve

OpUYeCcKon YacT OTOOPTOBKN AHULL, MM;
HUS KOJibLUA XXeCTKOCTU, naMmepsemad oT cpeauHHOM NOBEPXHOCTU 0beYankn, MM;

h, — paccTosiHNEe OT HMXKHEN NOBEPXHOCTU KPbILLKA (AHWLLA) A0 HUKHEro TopLia BTYIKU, MM;
[ — 3hdEKTUBHBLIA MOMEHT UHEPLMI PACUYETHOrO NOMepedyHoro ceYeHmst KonbLia )XecTKoCTU, MMm*:

2
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I, — MOMEHT HepUKXN NONEePEeYHOro ceveHUs KoMbLia XKeCTKOCTU OTHOCUTENBHO OCK, NPOoXoasillen Yepes LEeHTpP
TSHKECTU MonepeYvHoro ceyeHns KonbLa (oTHocuTenbHo ocn X — X), MM*:

1,— pacyeTHbIN 3PPEKTUBHBIA MOMEHT MHEPLIMI pac4eTHOTo NoNepeyHOro ceYeHNs KorbLa XXeCTKOCTU, MM

K — KOapPUUMEHT KOHCTPYKLU MW NNOCKUX AHULL U KPbILLEK;

Ky, Ky, K3, K4, Ks, Kg, K; — De3pasmepHble KOS ULMEHTHI,

K — KO3 dMUMEHT XKEeCTKOCTK obevalki, nogKkpenieHHOW KonbLaMU )KECTKOCTH;

K, — KO3 PnUMeHT ocnabneHnsa ninockux gHUL (KpblilLlek) OTBepPCTUEM;

K, — NonpaBoYHbIN KOIDULIMEHT;

K, — KO3 pULMeHT NpuBeaeHUa paguyca KpUBMU3HbI 3NUNTUYECKOro AHULLA;

K.— KOO MPULMEHT TOHKOCTEHHOCTU ChepuYecKnxX QHNLL;

[ — pacdeTHas gnvHa umnnHgpudeckon obevyankn, ykpenneHHoM KoNbLUaMKy XXeCTKOCTU, MM;

[ — pacyeTHasa AnvHa rnagkon obevyankn, Mm;

[ — ahbhekTnBHAA ANMHa KOHUYECKOW 0Bevalrkn, MM;

[.— adbpekTnBHAA ANMHA CTEHKKM obevankK, yduTbiBaemMas npu onpeaeneHnn aomeKTMBHOIC MOMEHTAa UHEP-
LN, MM;

l,p — NpUBeaeHHasa AnvHa, Mw;

[, — paccTosiHNe MeXay ABYMSI KONbLaMU XXeCTKOCTU MO OCAM, NPOXOAALLNM Yepes LeHTP TSHKeCTU NonepeyHoro
cevYeHUs] KoneL, XXeCTKOCTU, MM;

[, — paccTosiHne MexXay KpanHUMK KONbLaMU XXeCTKOCTU U cneayowmmmn 3 eKTUBHBIMU 3fIEMEHTaMM XKECTKO-
CTU, MM;

[,— ONVMHA NPUMbIKAIOLLEro af1eMeHTa, y4uThiBaeMas rnpu onpeaeneHnn pacyeTHOW anuHel [ nnu L, Mm;

M — pac4yeTHbIV U3rndaroLmm MOMeHT, H - MM;

[M] — ponyckaeMbIn U3rndarowm MOMeEHT, H - MM;

n — YUCNOo pagnanbHbIX pebep;

‘M]z— ponyckaeMbl U3rndaroLl i MOMEHT 3 YCIOBUA YCTOMUUMBOCTU B Npedenax ynpyroctu, H - Mm;

‘M].,— ponyckaeMbl N3rndbarLwmn MOMeHT U3 ycnoBusa npodHoctu npu ¢ =1, H - Mm;

N, — KO3(PPULNEHT 3anaca yCTOMYNBOCTH;

p — pacyeTHOe BHYTpeHHee U3DbIToYHOEe UK HapyKHoe gaBneHune, Ml a;

pr — 9KBUBANEHTHOE AaBMeHMe Npu HarpyxeHun oceBbiM ycununem, Mlla;

p,, — SKBUBANEHTHOE aaBfeHne Npu HarpyXeHuu narndarwoLiyum momeHToMm, Mra;

p] — AonyckaemMoe BHYTpeHHee 1n3bbIToUHOE UNU HapyXHoe aasneHue, Mla;

Pl — gonyckaemMoe Hapy)XHOe AaBlieHUe U3 YCNOBUA YCTOMYMBOCTU B npeaenax ynpyroctu, Mla;

p], — Aonyckaemoe HapyXHoe gaBlieHue U3 ycnosusa npovHoctu npu ¢ = 1, Mlla;

p]i— AonyckaemMmoe BHyTpeHHee U3DbbITOYHOE AaBleHne Ui HapykHoe, onpegensaemMoe U3 yCroBUs NPpoYHOCTA

TN YCTOUYMBOCTU BCeW o0beYalku ( ¢ Konbuamu xxecTkocTti), Mla;
[p]1=— AonyckaemMoe Hapy)XHoe gaBlieHne U3 yCIoBUA YCTOMYMBOCTU BCe obevankm (C KONMbLaMK XXeCTKOCTW)
B Npegenax ynpyroctu, Mla;
pli,— AonyckaemMoe Hapy)KHoe daBlieHne U3 yCIOBUA NPOYHOCTU Bce obevauku npu ¢ = 1, Mlla;
pl,— ponyckaemoe BHYTpeHHee U3DbLITOUHOE AaBneHe UMK HapyXXHoe, onpegenaemoe U3 yCnoBUs NPOYHOCTU
MW YCTOUYUBOCTU 0beYvankm mexay AByMA coceaHUMU KonbLamu xxecTkocTn, MIa;

‘(Q]g— ponyckaemMoe nonepevyHoe ycuiue U3 ycrioB1UA YCTOUMYMBOCTU B Npegesiax ynpyroctu, H;

'Q],— aonyckaemMoe nonepevyHoe ycunune U3 ycnosusi NpodHocT npn ¢ =1, H;

(QQ — pac4yeTHoe nonepeyHoe ycunue, H;

Qo — OoNoNHUTEeNbLHOE yeunme, AeUCTBYIOLLEee Ha LleHTpanbHYH YacTb KPbILWKK ¢ pebpamu, H;

[Q] — ponyckaemoe nonepevHoe ycunue, H;

R — pagaunyc KpMBU3HbLI B BEPLLUMHE AHULLLA NO BHYTPEHHEW MOBEPXHOCTU, MM;

R.— pagnyc KpyBU3HbI cheprnyeckoro cermeHTa no BHyTpeHHe NoBepPXHOCTU, MM;

r— BHYTPEHHWN pagnyc OTOOPTOBKN KOHUYECKOW obevalku (QHuLa), MM;

Rs — bonTtoBas Harpyska, H;

R — peakuua npoknaaku, H;

r.— pagnyc BbITOUKN, MM;

1 — Hapy>XXHbIW pagnyc oTObopTOBKM TOpocdepnyeckoro gHuLLa, MM;

S — VUCTIONHUTENbHAA TONLLWHA CTEHKM 0beYankm, MM;

4,
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S, — WUCMONHUTeNbHaa ToNWKMHa CTEHKU KOHUYeCKoW obevanky, MM;

S, — TONUWWHAa KPbILWKK B MecTe YNNOTHEHUS], MM;

S, — pacyeTHasi TofLWMHa CTeHKN 0bevanky unu gHua, M;

Sk p— pacyeTHas ToNLMHa CTeHKM KOHNYeCcKon obevankun, Mm;

S1,— pacyeTHasd ToNnHa CTeHKN AHULLA (KPLILLKW) UNKX NepexoaHon YacTi KoHUYeckon obevankm, Mm;
S,,— pacyeTHad ToJLWMHa CTEHKN NepexogHoW YacTh obedankn, MM;

S;— UCNONMHUTENbHas TONWMHA CTEHKU TopouaanbHOro nepexoga KoHn4deckon obevank, Mm;

S'— ncnonHUTenbHas TonwmMHa CTEHKN NMonororo KOHUYeCckoro AHULLAa, MM:;

S, p — PacyeTHas TonLunHa CTEHKN NePEXOAHON YacTy C TOponaarnbHbIM Mepexoaom, MM;

S15, So; — 3PPEKTUBHbIE TONLWMHBLI CTEHOK NepexogHou YacTu obevaek, MM;

S1— UCMONHUTENbHAaA TONMLWIWHA CTEHKK AHULLA (KPbILLKWA) UMK NEePEXOaHON YaCcTh KOHUYECKOU 0bevankn, MM;
S,— UCNONMHUTEeNbHas TOJILLUMHA CTEHKM NnepexoaHon Yactn obeyankin, Mm;

S3— TOMNLWMHA KPbILWKK BHE YNIIOTHEHUA, MM;

S4— TONUWMHA YTOHEHHOW YacTy gHULLa B MeCcTe KOJTIbLIEBOW BbITOYKA, MM;

S — UCMONHUTENbHAaaA TONLWMHA BbICTYNaloLWen BbllLe aHULLA YacTu obevankn, MM;

{ — LWMPpUHa nonepevyHoro cevyeHus KomnbLa XXeCTKOCTU B MeCcTe ero npuesapku kK obevanke, Mm;

t, — TONWWMHa BTYNKN, MM;

[;— HecyLlas LWWMPMHA KONbLIEBOro CBApHOTo LIBA, MM;

o, O; O, — MOJIOBUHA yrna pacTBopa Nnpu BepLluHe KoOHUYecKon obevankin, rpaj;

B1, B2, Bss Bas Bs, Be, Bz, Bss B, Bo, Brs Bry Pa — K03 ULneHTHI hopMbl;

M- ﬂ @ [o] .
6]y’ ol [o];’ [oly

Y — OTHOLLEeHWe aonycKaeMbIX HanpsXkeHUn

A —MBKOCTb 3nemMeHTa:

\y — YroJl MeXxay KacaTeSIbHOW K cipepuieckoMy CerMeHTY B KpaeBOW 30He U BepTUKanbHOW OChio, rpag;

6] — aonyckaemoe HanpshkeHue nNpu pacyeTHou TemnepaTtype, Mla;

6], — Aonyckaemoe HanpsxkeHne npn Temnepartype 20 °C, Mla;

©],— gonyckaemMoe HanpshkeHne ans pebpa XXecTkocTU Npu pacdeTHOU TeMmnepaTtype, Mla;

6]4, [C]», [0l — Aonyckaemoe HanpsikeHWe Anga vYacten cocyaa (LWNMUHAPUYECKUX, KOHUYECKUX, chepUndecKnx)

npu pacyeTHoOU Temnepatype, Mlla;

©],— Aonyckaemoe HanpsbkeHne ans pebpa xectkoctu, MlMa;

©],— gonyckaemoe HanpsixeHue ans BTynku, Mlla;

>0, — MakcumManbHada cyMmma AJIMH Xop4 OTBepCTU B Hanbonee ocnabsieHHOM gnameTpanbHOM cevYeHUN gHN-

LA WU KPbILWKW, MM;

@ — KOSPPULUNEHTBLI NPOYHOCTU CBaPHLIX LUBOB,

¢, — KO3 PULMEHT NPOYHOCTU CBaPHbLIX LLUBOB KOJbLA XXECTKOCTU;

P, — KOIPPUUNEHT NPOYHOCTM NPOAOSIEHOTO CBAPHOTO LLBA;

O, — KO PULUUEHT NMPOYHOCTU KOJBLEBOIO CBapPHOTO LUBA;

01 — KOSPMPULMEHT CHUXKEHNA A0NYCKAEMbIX HAMPAXKEHUN NMPKY pacdeTe Ha YCTOWYNMBOCTb U3 YCIOBUA MECTHOU
YCTOUYMBOCTU NMPU OCEBOM CXKaTUMU;

P, — KOSIPMPULUNEHT CHUXKEHUA A0NYCKAaeMbIX HAMPSPKEHUW NpU pacdeTe Ha yCTOMYUBOCTL U3 YCIIOBUSA ODLLEN
YCTOWYMBOCTU NPU OCEBOM CXKaTUM;

(3 — KOS PULMEHT CHUXKEHUS AoNYyCKaeMbIX HanpsKeHU npu pacyeTe Ha YCTOUYMBOCTL U3 YCITOBUSA MECTHOW
YCTONYUBOCTU NPU U3rnbe.

4 O0LWMe NonoXeHun

4.1 TlpuBeaeHHbIN B HacTodlwemM cTaHgapTe pacdeT nNpuMeHMM  NpuU BbINOJIHEHUU TpeboBaHUA
[OCTP 52857.1.

4.2 B OCHOBY pacdeTHbIX popMyIl, NpUBeAeHHbIX B HAaCTOSALWEM cTaHgapTe, Npu oLeHKe NPOYHOCTU NONo-
XeH MeTo npeaenbHbIX Harpy3ok. [pn pacyeTe Ha YCTOUYMBOCTL OT BHELLUHEro gaBneHusd, nNpu Bakyyme, a
TakXe OT APYIrnX Harpysok, Bbi3blBAKOLUX CXKMMalOLLee HanpskeHne, B KadecTBe NpeaesisHOro COCTOAHUSA NMpu-
HATO AOCTMXKEHUE HUXKHUX KPUTUYECKNX HANPSHXKEHNN.

4.3 INpn oAHOBPEMEHHOM AEUCTBUW HECKONBbKUX HAarpy3oK (QaBneHUsl, OCEBOro cxXaTths U T. N.) ycroBue
MPOYHOCTU (YCTONYUBOCTU) MPOBEPSIOT HA OCHOBE NUHEWHOrO CYMMUPOBAaHUSA NOBPEXAEHUIN, 38 UCKITIOYEHNEM
cllydaeB, korga nmetotcs bosiee ToYHbIe peLlleHus.

4
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4.4 B HacTosleM cTaHgapTe npuBegeHbl opMynbl AN onpegeneHnda NCNONHUTENBHBLIX pa3MepoB 3ne-
MEHTOB COCYAO0B M annapaToB NPU NPOEKTUPOBOYHOM pacdeTe 1 onpegefieHnn gonyckaemMblxX Harpy3ok npu nose-
DOYHOM pacyeTe.

5 PacuyeT umnuHapuyeckmx odevaek

5.1 Pac4yeTHble cXeMbl
5.1.1 PacyeTHble cxeMbl ULMNMHApUYecknx cbedyaek npuBedeHsl Ha pucyHkax 1—4.

a — obevanka ¢ pnaHuem nmnu ¢ NIOCKUM OHULLIEM; a — obevanka ¢ oTbopTOBaAHHBIMKM OHULWAMKU, 6 — obevaun-
6 — obevanka ¢ XKeCTKUMU Meperopoakamm Ka ¢ HeoTOOpPTOBAHHBIMU OHULLAMMU
PucyHok 1 — Tnagkue unnmHapuyeckune obevamkm PucyHok 2 — nagkue obevankm ¢ BbINyKIbIMU UMK

KOHNYEeCKMMU AdHNWLaMW

NN
WEHie

il w rF- iy 5 N 1F
A a4 W .;;- [ L F o

PucyHok 3 — [ nagkmne obevankn ¢ pybdallkon Pucynok 4 — LimnnHapuyeckasa obevanka, nogkpen-
NEHHas KoNbUaMWN XXECTKOCTU

[TpnmeyaHwne —PucyHkn 1—4 He onpeaensaoT KOHCTPYKUMIO 1 NPUBEAEHBLI TONMBKO ANA YKA3aHUA pacHeTHbIX
Da3MepPOB.

5.2 YcnoBuda npumMmeHeHUA pacueTHbIX hopMyn

5.2.1 PacueTHble doopMynbl NPUMEHUMbI NPY OTHOLLEHWUW TOJLLUHBI CTEHKU K ANaMeTPy:

S—¢C
D

SBC <03 AanaTtpyb npu D <200 Mm.

5.2.2 GopmMynbl, NpuBegeHHbIE B 5.3.2; 5.3.4—5.3.7 1 5.4.2, cneayeT NPUMEHSTbL NMPU YCIIOBUK, UTO pac-
YeTHble TeMnepaTypbl HE NPeBbLILLAT 3HAaYEeHUN, MPU KOTOPLIX YYUThLIBAETCA NON3y4ecTs MaTepuanos, T. e. NMpu
TakuUX TeMnepaTypax, korga gornyckaemoe HanpskeHue onpeaensatoT TONbKO Mo npeaeny Teky4ecTy Ui BpeMeH-

< 0,1 anga obevaek n Tpyb npn D > 200 Mmm;

5
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HOMY CONPOTUBEHUIO (Npeaeny NPoYHOCTU). ECNM HET TOUHLIX AaHHbLIX, TO POPMYIIbl A0NYCKAETCA MPUMEHSATL
1PU YCIIOBUK, YTO pacdeTHad TeMnepartypa CTeHKM ocbevakn 13 yrinepoancTon ctanu He npesblllaeT 380 °C, 13
Hn3konernposaHHon 420 °C, a n3 aycteHuUTHon 525 °C.

5.2.3 [1ns obevaek, nogKkpenneHHbIX KoNnbLaMW XXECTKOCTU, AONONTHUTENbHO K TpeboBaHUAM 5.2.1 1 5.2.2
cneayeT BbINONHATL clieayoLllne orpaHuyeHns:

h
- OTHOLLIEHWNE BbICOTbl CEYEHUSA KOMbLA XXeCTKOCTU K AuamMeTpy 52 <0,2;

- pacyeTHble popMynbl cnegyeT NPUMEHSATL NPKY YCNOBUM PAaBHOMEPHOIO pacnonoXXeHWs KoNeL XXeCTKOCTN;

- B Te€X cryyasix, Kkorga KonbLa XXeCcTKOCTU YyCTaHOBIEHbl HEPaBHOMEPHO, 3Ha4YeHUs1 b 1 [, HeobxoanmMo
NoACTaBNATL ANA TOro y4acTka, Ha KOTOPOM pacCTosAHMEe MeXay ABYMSI COCeAHUMU KOMbLLaMM XKeCTKOCTU MaKCK-
ManbHOE;

-ecnun l, > [,, TO B Ka4ecTBe pacyeTHOW ANNHbI NPUHUMAT /.

5.2.4 PacueTHble oopMynbl Ans obevaek, paboTaolmnx noa AeUCTBUEM OCEBOT0 CXKMMaKLLEero ycunug,
npuBeaeHHble B 5.3.4, 5.4.3, NpUMeHUMbI NpU cnegyoLllem YCNoBUN;

A b
5 > 10 nnu 5 >1.0.

[ns obevaek, y KOTOPbIX % al’ % < 1,0, npu oTcyTCTBMM BONee TOYHbIX pacyeToB, AoMNycKaeTcs NoNb3o-

BaTbCsl hopmynamm (15) u (17).
5.3 NMagkne uMNUHApPUYeckne odbevyanmku
5.3.1 Obeyvyanku, HarpyxeHHble BHYTPEeHHUM U3ObITOUYHbLIM AaBlNeHUueMm
5.3.1.1 TONWMHY CTEHKN BLIMUCIIAOT NO popmMyne

s2s,tc, (1)

rAe pac4yeTHYH TONWMHY CTEHKN BbIMUCANAOT No popmyne

____ pD
>~ 2[cle, P (2)

S

5.3.1.2 [lonyckaemoe BHYTpeHHee N30bIToYHOE AaBrieHne BbIYUCTIAOT No hopmMmyne

2[c]e, (s —C)
Pl = s 3)

5.3.1.3 I'lpn narotoBneHun obevyankm N3 JIMCTOB PasHOW TONLWMHbI, COeANHEHHbIX NPOACIbHLIMUY LLUBaMMU,
pacyeT TOSILWKMHBI obeYvalky NPOBOAAT ANA KaXXaoro nucTa ¢ y4eToM UMerLLMXCS B HUX ocrabneHun.

5.3.2 O6evyaurku, HarpyxeHHble HapyXXHbIM AaBrNeHUueMm

5.3.2.1 TonwmHa CTeHKM

TonwuHY CTeHKN npeaBapuTensHO BelMMCASAT No dpopmynam (4) n (5) ¢ obszaTtensHOW nocneayroLlen
npoBepkow no gopmyne (7)

§28,+0C, (4)

rAe pacHeTHYHO TOMLLNHY CTEHKN BbIMUCAAT No doopMyne

=max;1 061020 [ _p 1) 12pD |
| B (10°e D) Z2lol-p| ()

. -

S

KoadbdmumeHT B BbliuncnsitoT no doopmyre (6)

r.'

/ \0,067 )

o < | p L o =
B = maxq 1,047 | Sh— (L)t (6)

. -
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5.3.2.2 [lonyckaemoe HapyXHoe AaBlieHue BbIMUCIAT No popMyne

[p] = ——Po (7)

i ([p]n)2

[Ple
rae gonyckaemoe gaBneHue U3 yernoBus NMPoYHOCTU BIMUCTAIOT Mo doopmMyrie

_ 2[cl{s - ¢)
[Pl = Dt (s_c) (8)

a gonyckaemMmoe AaBneHne N3 yCnoBus yCTOWYMBOCTU B Npeaenax ynpyrocTi BbIMUCAAT No popmyne

© 208-10°E p[100(s - ¢)*°
[Pl = B I D (9)
i o arD D
rne B, = mln{1,0, 9,45 l \/100(3 — C)}. (10)

[Mpwn onpegeneHnn pacyeTHOW anuHbl obevarkn [ vnu L anvHy npyMbIKarowero anemMenTa /; crnegyer
BbIYMCNATL NO hopmMyiam

[y = % — AN BbINYKNbIX OHULL;

__D
by = Btgq — Q19 KOHUYECKMX obedaek (AHULLY) 6e3 0TOOPTOBKM, HO He bonee ANUHbLI KOHUYECKOro 3re-

MEHTA,

._ D
' olga

ly = max(r sino ) — AN KOHUYecKkux obeYaek (QHWULL) ¢ OTOOPTOBKOW, HO He Bonee ANUHbI KOHKUYeC-

KOIo SJ1IEMEHTA.

5.3.3 Ob6evyaunku, HarpyxeHHble 0CeBbIM pacTArMBaroLMM yCcUnuem
5.3.3.1 TONWWHY CTEHKN BEIMUCTIAOT Mo popmyne

§28§,%*¢, (11)

i€ pacyeTHY0 TONLWMHY CTEHKN BbIMMCAAT No dopMyne

__F
>0 = 7Dlo]o, (12)

5.3.3.2 [lonyckaemoe oceBoe pacTarnparollee ycunme BbIMUCNAKT No popmyne

[F] = (D + s —c)(s — ¢)[d] or. (13)

5.3.4 ObeyvyankKu, Harpy>xeHHble 0CeBbIM CXXMMAKOLLUM YCUNUEM
5.3.4.1 Jonyckaemoe oceBoe CXMMarLlee ycunume BolYMcnawT No popmyne

[F] _ [F]n

| ]

(e 1

rae AonyckaeMoe OCeBoe CXKUMatoLLee ycunue U3 ycroBus NpoYHOCTU BbIMMCAAT No ddopmMyne

[Fla =n(D + s - ¢)(s - ¢)[o], (15)
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a Jonyckaemoe 0CeBoe CxMMatoLLee ycunune B npeaenax ynpyroct U3 ycnosus yCTOMUMBOCTU BLIMUCASAIOT MO

dopmyne

[Fle = min {[Flg; [Fleot-

/

[TpnumeyvyaHwune—B cnyvyae ecnu S 10, dbopmyna (16) npuHumaet Bua [Flz = [Flz,.

(16)

B doopmyne (16) gonyckaemoe oceBoe CXKMMatoLLee yeunme BelHUCNSIKOT U3 YCITOBUSA MECTHOW YCTONUNBO-

CTU B Npegenax ynpyrocty no dpopmyne

310 -10°E

2,5

[F ]E1 —

N2 ' 100(s — ¢)

n, i D |

(17)

a onyckaeMoe 0CEeBOE CXKMMatoLLLee YyCUnme BeIYUCTIAT U3 YCNoBUs 0bLLIEN YCTOMYMBOCTI B Npeaenax ynpyro-

CTU No popmyne

[F ]E2 =

[MOKOCTb A BbIMUCISOT N0 opMyne

n(D+s—c)(s—c)E(n)2_

n A

¥

2,83/,

" D+s-c¢

(18)

(19)

[1lpnBEeAEHHYIO pacyeTHYIO ANTUHY Zr,p npuHUMaeT no Tabnunue 1. Anga cxem, He npuBeaeHHbIX B Tabnuue 1,
lp ONPeaensatoT ¢ MOMOLLIbIO crielnarnbHbIX METOAOB pacyeTa.

Tadbnwuua 1 —TllpuBegeHHas pacHeTHasa ANMUHa lnp

PacyeTHaa cxema

np

_ 2]
_ 0,71
_ 0.5/
L 0 2.00]
. 0.2 1.731
- P 0.4 1.47]
— 0.6 1.23]
0,8 1,06/
> 1,0 1.001
L 0 2.00]
- 0.2 1.701
- F 0,4 1,40/
0,6 1,111
0,8 0,85/
> 1.0 0,70/
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5.3.4.2 [ina pabounx ycnosun (n, = 2,4) Aonyckaemoe CXMMatolee ycunme MOXHO BbIMMCNATL MO
dopmyne

[F]=m(D + s —c¢) (s —c) [c] min {@4; §,}. (20)

KoapbdpuumeHTsl @4 U @, cregyeT onpeaenarts No rpadpukam, npuBegeHHbIM Ha pUCYHKax S 1 6.
5.3.5 Obevyankun, HarpyxeHHble narudoarol M MOMEHTOM
5.3.5.1 donyckaeMbln N3rnbaroLLMi MOMEHT BbIYUCIIAOT Mo popmyne

M1,

e () -

[M] =

rae gonyckaemblid U3rndato i MOMEHT 13 YCIOBUS MPOYHOCTU BbIMUCAAT No hopmyne

[M], = ZD(D + s - c)(s - ¢)[o] = 2[Fl. (22)

oo
4
a gonyckaembiii n3rnbaroLLii MOMEHT N3 YCNOBUS YCTONYMBOCTY B Npeaeniax ynpyrocTy BeIMUCNAT o popmy-
ne

89-10°FE ~3[100(s — c)T?°
s D3 (g C) :%[F]H- (23)

Mg =

5.3.5.2 [ing paboumx ycnosun (n, = 2,4) gonyckaembli N3rndoaroLMin MOMEHT MOXHO BbIMUCIIATE NO hOop-
Myne
[M]=4D(D +s - c)(s - c)lo]o;. (24)
KoabpmumneHT @5 cnegyet onpeaendats No rpaguky, NpusegeHHoOMY Ha PUCYHKe 7.

5.3.6 O6evanlku, HarpyXeHHble nonepevyHbIMU YCUNUAMIA
Ldonyckaemoe nonepevHoe ycunme BblHUCIAKOT Mo popMyne

Q= ——2h

1+ (15 @)

rae gonyckaemoe nonepevHoe ycunme 13 yenoBusi NIpoYHOCTU BbIMUCAAT No dopmyne

[Q], = 0,25 [c] D (s — ¢), (26)

a Jonyckaemoe rnornepeyHoe ycunme 1n3 ycrnoBus yCTORYNMBOCTM B Npeaenax yrnpyrocTu BeIMUCAAT No ddopmyne

0,18 + 33221 (27)
y _

24E(s — ¥
I

[Q]E =

5.3.7 Obevauku, padboTarwLme nog COBMeCTHbIM AeNCTBUEM HAPY)XXHOIo AaBrieHUs, 0CEeBOro CXu-
MarLwero ycunumsa, narmdoarLwero MOMeHTa 1 nonepeyvHoro ycunus

Obevaliku, paboTatoliye nog COBMECTHbIM AEUCTBMEM Harpysku, NPOBEPAOT Ha YCTOMUYUBOCTL NO POp-
Myne

P
P L.F .M. [Q
[m+TH'[M]'“m)E”ﬁ' (28)

roe [p] — aonyckaemoe Hapy)XHoe aaBfieHne no dpopmyne (7);
[F] — ponyckaemoe oceBoe Cxumatolee ycunue no oopmyne (14);
[M] — ponyckaemMblv U3rnbatroLLmii MoMeHT no dpopmyne (21);
[Q] — ponyckaemMoe nonepeyHoe ycunune no popmyne (25).




[OCT P 52857.2—2007

P+
1,0 S ——
b NP 0.4
- 1 NI 103
| i N 0%l
0.6 I .‘t‘ = 0,2
| i A\
0,5 AN,
o - RN 0,37
e 17 RN
03T RN AN NNANES
o2t T RN
NN R\
’ B HAV\~Z 4 ANS

AN

A% B Y
YV
LW\

\\

\

0,02
001

s
40 608

— 10,5 TEARRN S
l W EIA\\AMN
’ NANA

il LT D

1
00 1000 2000 (s-0)

-
[e
o
|
CE T T o

100 200 300

o)

PucyHok 5 — [ pacuk ansa onpeaeneHnst KosgopuumeHTa ¢,

T =

1 B

T -

:: =

i L

1A B

IR B

"‘ |

—--------!!—-LI------!I

O e I I I O N A Y O

0,06 =-_--.l==-_r_ll=

ol N

0,03

’ il B

003 T TN

;.-llllll--l-“lll

001 LN LIN

0,008 T T T T T T TN

EEnsn s

0,004 \
0,003 LEL I i | HH LEL I LLLELIINNE ] 1] H 103[6]

10 20 304050 80100 200300 500 1000 A E

"UCYHOK 6 — ['padmk ansa onpegeneHns kosmuuneHTa @,

10



FOCT P 52857.2—2007

O
1.0 |
.IINQS‘ 5
0,81 i .
07F 1,21 P \ ,3103
0 6 \‘ \\ L [G] —_ 0 2
ooF oS NNVWYNK E_-°
04F NN
535 =I-II ZINNNNRRRXTN O, 2
~“=1 [ ] l--- - ANN NANNY N
0.2E .I 12 AVAGRNNANNN
’ - 10 l\\‘\\\\\
ST ERIIRREEN O
0 -----_------ 0 6 l‘\‘{a&‘\“
0,08E !.I-I=-.“ 5 w\;‘w"-&\
- ;l \ h |
008 T b2
0,04E1— — T
0.03F .

N WIMMI
0,01k D

40 60 80100 200 400 600 1000 2000 (s-C)

PucyHok 7 — ['pacouk ans onpegeneHns koadguumeHTa @,

5.4 UlunnHapunyeckne obevyamku, nogkpenrieHHble KONbLaMU XXeCTKOCTH

5.4.1 O6evanku ¢ KONbLUaMM XXKECTKOCTU, HarpyXeHHble BHYTPeHHUM U30bITOYHbIM AaBNeHUeMm
5.4.1.1 OnpegeneHne pasmepoB KoneL, XXeCTKOCTU NpY BHYTpeHHeM gaBNeHUN

[lna 3agaHHbIX pacyeTHOro AaBneHus p U TONWKWHBbI CTEHKN S KO3 PULIMEHT K, cleayeT BbIMUCNATL Mo

doopmyne

- p(D+s-c)
Ka = 2¢[c](s - ¢) E (29)

P
Ecnn K, <0, To ykpenneHune konbLamn XXecTKoCcTn He TpebyeTtca. B ananasoHe 0 < K, < 20—T — 1 paccTo-
p

AHNE MeXay ABYMS KOMbL@aMU XXeCTKOCTU BbIMUCNSKOT NO hopmyne

bS\D(S_C) K24 " [1 K14]_’ (30)

A 21l(s—-c)

Ks - (31)

Ecrm K, > 2 Pr 1, TO TONLWMHY CTEHKN HEOBX0AMMO YBEeNMUMBaThL 0 TaKOro pasmepa, YToObl BbIMNOHSA-
Pp

nock crneayoulee ycrnosue:

11
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0 <Ky <22 -1

[TpumeyaHune—IlpuonpeaeneHnm NNoLwaau NONEPeYHOro CeHEHNs KonbLa XeCcTKOCTn A - crneayeT yunTbiBaTh
npubaBKy ¢, AN KOMMNEeHcaUum KOppo3uN.

5.4.1.2 [Jonyckaemoe BHyTpeHHee U3bbITOYHOE AaBlieHUE BbIMUCIAT U3 YCITOBUS

p] = min {{ply; [plo} (32)

[onyckaemoe BHYTpeHHee N3DbITOUHOE AaBieHne, onpeagensemMoe U3 yCIToBUU NPOYHOCTU BCe obevanki,
BbIYUCNSAOT N0 popMyne

2[5](pp (s —C)+ 2/‘2'([‘3]}( Ok (33)
[p) = D+ (s —c) |

Lonyckaemoe BHyTpeHHee U3bbITOUHOE AaBeHne, onpegensaemMoe U3 yCnoBuUm NpoYHOCTN 0bevankm Mex-
Oy ABYMSA COCEAHUMU KOMbLAMW XXEeCTKOCTU, BbIMUCNAIOT NO popMyIie

_ 2[cle (s —c) 2+
e s 0

Pp

(34)

2
2 b
rae An = .
A T D(s-c)
5.4.2 O6eyvyanKu ¢ KornbLaMM XXeCTKOCTU, HarpyXXeHHble HapyXXHbIM AaBneHneMm
5.4.2.1 Pac4yeTHble napamMeTpbl NogKpenneHHoWn obeyanku

2P PEKTUBHYIO ANUHY CTEHKM 0beYalKK, yduTbIBaeMyto Npu onpegeneHnn appekTMBHOro MOMeEHTa UHep-
UK, onpeaenstoT N3 YCIOBUS

/[, = min {11; t+1,1 JD(S—C)}. (35)

O heKkTUBHBIA MOMEHT MHEPLMX pacdYeTHOro NMonepeYHoro cevYeHns KonbLia XXeCTKOCTW BeIMUCIAT No dop-
Myne

o L(s - c) 2 Al(s-c)
I'=1+ 59t A +L(s-c) (36)

KO3 dDULIMEHT XKecTKOCTK obevainki, MogkpenneHHO KonbLamm XXeCTKOCTH, BbIMUCTIAOT Nno doopmyne

. _ 1097
V(s -c) (37)

[TpnmeyaHnune—IlpnonpegeneHnn MOMEHTa MHEPLUW KOMbLIA XECTKOCTU cnegyeT yunTbiBaTb Npubasky ¢, Ans
KOMMEeHcaUun KoOppo3umn.

5.4.2.2 [lonyckaemoe HapyXXHoe aaBJieHne onpeaenaT U3 yCIioBUA

p] = min {ply; [pl2s- (38)

5.4.2.2.1 lonyckaemoe Hapy>XHoe AaBneHune, onpeaenaemMmoe ncxogsa U3 ycnoBui yCTOUYMBOCTU BCel 0De-
YalKn, BeIYUCNAKT No popmyne

[P]15

e o

[P]y =
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[lonyckaemoe Hapy)XHoe gaBlieHune [plq, AOMKHO COOTBETCTBOBATL BeNMYMHe [p]q, onpegeneHHoM no
copmyne (33) npu 3HavyeHNax koadpguumentTos ¢, = 1,0 n ¢, =1,0.

LHonyckaemoe Hapy)XHoe gasneHue [p]z U3 YCITOBUU YCTOUYMBOCTI B Npeaenax ynpyroctu cnegyet pac-
CYUTbIBaATbL Mo popmMyne

 208-10°E p[100k(s - ¢)]*°
[Ple kB, 1, f_ 7 | (40)
o an D D
e B, - mln{1,0, 9,45C \/100,((8_6)}. (41)

[onyckaemoe HapykHoe aasneHune [pl,, onpegensiemMmoe UCXoas N3 yCrnoBniA yCTOMUYMBOCTM 0bevaiku mexay

KONbLAMW XECTKOCTU NpU 3HaYeHUW ANUHbL [ = max {b;fg — %} OOIMKHO COOTBETCTBOBATbL AaBNeHUo [p]

(cMm. 5.3.2.2). BmecTo [p]., onpeaeneHHOro no doopmyne (8), gonyckaetca npuHumMmaTth [p], no doopmyne (34) npw
3HaveHuu koagpdpuymeHta ¢, =1,0.

5.4.3 O6e4yarku ¢ KOnbLUaMUn XeCTKOCTU, Harpy>xeHHble 0CeBbIM PacTArMBarvLWMUM UMK CKUMAKO-
LM YCUN1em, M3aruéarowum MOMeHTOM UNK nonepeYvHbIM YCUINUeEM

[lonyckaemble Harpysku cnegyeT paccuduTbiBaTh Mo pacdeTHeIM chopmynam (13), (14), (21), (25) npul=>b.

[Tpn onpeaeneHun NpuBeaeHHOW pacHeTHOW AnNuHGI [, no Tabnuue 1 BMecTo / cneayeT NpuHUMaTh 06LLYHO
ONnHY L.

5.4.4 O6evalnky ¢ KONbLaMM XXeCTKOCTU, Harpy>xeHHble COBMeCTHO AeUCTBYKLUMU Harpy3kamu

PacyeT cnegyeT NpoBOAUTL aHaNIOrM4YHO pacyeTy no 5.3.7, Npu 3TOM gonyckaeMoe Hapy)XHoe gaBlieHune
cnegyet onpeaendate no 5.4.2.2.

6 PacueT BbINYKNbIX AHULY U KPbILeK

6.1 PacuyeTHble cXeMbl
6.1.1 Ha pucyHke 8 npnBeaeHbl pacHeTHbIE CXEMbl SNNUNTUYECKUX, Nonycdepudecknx n Topocdepunyec-
KX OHWLLL.

a — 3NnUNTu4Yeckoe Huuwe; 6 — nonycdepudeckoe gHulle, 8 — Topocdhepudeckoe gHULLE

1punmeyaHune—PucyHok He onpeaensieT KOHCTPYKUUIO AHULL, M MPUBEAEH TONBbKO ANSA YKa3aHus He0bX0aNMbIX
pPACYETHbIX pa3mMepoB.

PUCYHOK 8 — Bbinyknble gHuuLa

13
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Ha pucyHkax 12—17 npuBegeHbl pacyeTHble CXeMbl cdhepUniecknx AHULL U KpbILLEeK.
6.2 YcnoBusa npuMeHeHUsA pacyeTHbIX (hopMyn

6.2.1 PopmMynbl NPUMEHUMbI NPW BbINMOTHEHUN YCITOBUN;

- ANS 3NNUNTUYEeCKNX AHULLL

S —C

0,002 < 5

< 0,100,

Q2§%£05;

- ANg Topocdeprnyecknx aHN1LL

S —C

0,002 < < 0,100.

[.nsa Topoctepryecknx AHWLL B 3aBUCMMOCTU OT COOTHOLLIEHWS NapamMeTpoB R, D, r, NPUHATLI creayoLLme
TUMbI AHWULLL

- TN A R=D4 ri=0,095 D;;
-Tnn B R=09D, r,>20,170D,;
-TN C R=08D,, ri>20,150 D;.

[ns cipepuyecknx HeOTOOPTOBAHHbLIX OHULL 1 KpbilLeK opMy bl cneayeT NpUMeHsiTe Npu (s;—¢)/ R <0,1
m 0, 85D<R<D.

[dna HeoTOOPTOBaHHBLIX AHULL, (CM. PUCYHKK 12— 15), Harpy>eHHbIX BHYTPEHHUM N30bITOUHLIM AaBNEHUEM,
pacyeTHble opMyibl crneayeT NPUMEHATbL NPU AONONHUTENBHOM yenoBun (s.—c¢) /R >0,002.

Gopmynbl ANA HEOTOOPTOBAHHBLIX AHWULL W KPbILLEK NPUMEHSIIOT NMPY YCIOBUU BbINMOJTHEHUS YITIOBbLIX LLIBOB C
OBYCTOPOHHWM CMMOLLHLIM NPOBapPOM.

PopMynbl HEe YYUTBIBAIOT HarpykeHne Konew AononHUTeNbHbIMW Harpyskamm, Hanpumep OnopHbIMU ane-
MEHTaMW.

6.2.2 Popmynbl, NnpuBedeHHble B 6.3.2 1 6.4.2, NnpUMeHUMbI NMPpU YCIOBUK, eCNU pacyeTHbIe TeMnepaTypbl
He NpeBbILarT 3Ha4YeHUIN, NMPU KOTOPbLIX YYUTbIBaeTCA NoN13y4ecTe MaTepuranos, T. . NpU Takx TeMmnepartypax,
Korga gonyckaemMoe HanpshkeHue onpeaenaroT TOMbLKO No npeaeny TekydecTt U BpeMeHHOMY CONMPOTUBNEHUIO
(Npegeny NPOYHOCTU).

Ecnu HeT TOUYHbLIX AaHHbIX, TO gonyckaeTca GopMynbl NPUMEHSITE NPU YCNOBUUK, YTO pacyeTHasi TeMnepary-
pa CTEeHKW AHULLA K3 yriiepoancTon ctanu He npeBbillaeT 380 °C, N3 HU3KoiernpoeaHHOU He npeBbillaeT 420 °C,
a N3 ayCTeHUTHOW He npeBbilaeT 525 °C.

6.3 InnunTndeckue n nonycdepuniyeckne gHuja

6.3.1 InnunTuvyeckne n nonycdepudeckme AgHMLWA, HarpyxXeHHble BHYTPeHHUM U30bITOUYHbIM AaB-
neHnem

6.3.1.1 TONWWHY CTEHKN BEIMUCIIAIOT Mo popmyne

81 2 S'Ip T C, (42)

_ PR
rae Sp = 20[{c] - 0,5p (43)

6.3.1.2 [lonyckaemoe BHYTpeHHee N30bIToYHOE AaBreHne BhIYUCTIAKT No hopmMmyne

_ _2(81 = ¢)9[o]
Pl = R 05(s, - o) (44)

6.3.1.3 Pagunyc KpMBU3HbI B BepLUMHE OAHWULLA PaBeH:

2
R =27 (45)

rae R =D — anga annuntndeckux gHunLl ¢ H, paBHbIM 0,25 D;
R = 0,5 D — ana nonycgepundecknx aHuw, ¢ H, pasHeim 0,5 D.
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6.3.1.4 Ecnun annHa unnnHapuyeckon otbopToBaHHOW YacTu gHuwla h,> 0,8 \/D(s1 — C¢) Anaannuntuyec-

KOro gHuia unu h, > 0,3\/D(S1 — €) ang nonycdepuyeckoro AHuLLA, To TONWMHA AHULWA AOMKHA BbiTh He

MeHbLLE TONLWMHBI 0beYvalnku, paccuMTaHHOW B COOTBETCTBUMM € 5.3.1 npn @, = 1.

6.3.1.5. Ana AHWLL, N3roTOBJTEHHbLIX U3 O4HOW 3aroTOBKMU, KO uuneHT ¢ = 1.

6.3.2 InnunTtudyeckne U nonycdepnieckne gHULa, HarpyxeHHble HapyXHbIM gaBneHuem

6.3.2.1 ToNWWHY CTEeHKN NpeaBapuTenbHO BbIMUCTAT No doopmynam (46), (47) c obsizaTenbHOW nocne-
aywoLlen nposepkoin no dopmyne (48)

Sq2 S1;::. +C, (46)
B KSR nyp _ 1,2pRﬁ
rae Stp = max{ 161 {10 5" 2[o] - (47)

[na npegBapuTensHOro pacdyeta K, npuHUMaroT paBHbIM 0,9 anga annuntudeckux gHuw, n 1,0 — angd
nonycdpepuie<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>