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[IpeanucnoBue

Lenuu npuHumnel ctaHgaptMaaumi 8 POCCURCKOI denepaunn ycTaHoBneHsl PegepansHbIM 3aKoHOM
oT 27 pekabpsa 2002 r, Ne 184-03 «O TexHU4ecKoM PErynnupoBardi», a npasuna npUuMeHeHna HaUUoHanbHbIX
cTargapros Poceuitckon ®@epepaumm — FOCT P 1.0—2004 «Crasgaprusauun 8 Poccuitckon ®epepaumm. Oc-
HOBHBIE NOMOKEHUAY

CeegeHusi o cTaHgapte

1 PASPABOTAH OTKpbITeIM aKUMOHEpHEIM OBLUECTBOM «Hay4Ho-muccnefoBaTeribCKUMn ¥ KOHCTPYKTOP-
CKUU MHCTUTYT XMMUHECKOTO MALUMHOCTPoeHUs» (OAD HUMXUMMALLLY; 3akpbiTbiM aKLMOHEPHBbIM 0BLLIECTBOM
«[leTpoxum NHxuHMpuHr» (3AO MeTpoxmm NHRHMPUHT), OTKPBITEIM aKUMOHEPHBIM 0BLLIECTROM «Bcepoccuin-
CKMIM HayuHO-UCCreqoBaTenbCKuili n n POEKTHO-KOHCTPYKTOPCKAN UHCTUTYT HedTAHOM MaLLUUHOCTPOEHUA
(OAO BHUMHESTEMALL); deaepantHoii cnyx6oii no KONOTUHECKOMY, TEXHOTIOMYECKOMY ¥ aTOMHOMY Ha/l-
3opy (PoctexHaazop)

2 BHECEH TexHu4eckum komuTeToM no crangaptvaauum TK 260 «ObopynoBaHne xumuieckoe u HedbTe-
rasonepepabateiBaroLee»

3 YTBEPXIEHW W BBEAEH B AENCTBUE lMpukaszom degepalnbHoro areHTCTBA Mo TEXHUYECKOMY pery-
NKpoBaHWIo N MeTponorun ot 27 nekabps 2007 r, Ne 503-cT

4 B HacTOsLLEeM cTangapTe yYTeHb OCHOBHbLIE HOPMAaTUBHLIE NOMCKEHNS] CreayrWwmrx MexayHapoaHbIX K
eBPONENCKNX ctangaptos: [upexTussl 97/23 EC Esponeiickoro [Mapnamenta n Coserva ot 29 man 1997 r. no
CONUXKeHWIO 3aKoHOAATENbCTB [OCYAaPCTE-YNEHOB, kacawuenca obopynosanus, paboTatolero nosa narne-
Huen; EH 13445-3:2002 «Cocygpl, paboraowyve noa aasnedvem. Hacts 3. Pacuets (EN 13445-3:2002 «Unfired
pressure vessel — Part 3: Design»)

o> BBEAEH BI1EPBbLIE

VIHQOpMALUS 06 UBMEHEHUSX K HAcCmosuwemy cmanoapmy nybnukyemes 6 exe20dHo uidagaemom ukH-
POPMAYLICHHOM yKazamerne «HauuoHansHeie cmaH0apmMbly, & IMEKCIM U3MEHEHU U MONDasgoK — & EXEMECYHO
u3dasaembix UHGHOPMaYUOHHSIX Ykaszamenax «HautoHanbHbie cmaHdapmei», B ciyyae nepecmompa (3ameHsi)
Ly OmMMEHsI Hacmosweao cmandapma coomegemcemasylowee yeedomneHue 6ydem onybnuKo8aHo 6 eXxemMe-
CAYHO u3dasaemMom uHOPMALLIOHHOM YKa3amere «HayuoHaneHble cmaHdapmei». Coomsememasyrowas uH-
cbopmauus, yaedomMneHue U mMeKcmb! pasMelalomcs matoke 8 UHGDOPMAaLUOHHOLT cucmeme o6LWez0 nons308a-

HUA — Ha oQuyuansHomM catime ®edepanbHo20 a2eHmenmeaa no MEeXHUYECKOMY DE2YTUPOBAHUID I MEmpono-
2UU 8 cemu VinmepHem

© CrangaptnHdopm, 2008

HacToawmid ctaHaapT He MOXeT BbITb NOAHOCTLIO UAW YaCTUYHO BOCNpPOU3BEAEH, TMPaXKUPOBEH U pacrpo-
CTpaHeH B Ka4ecTse ouLmnansHoro usgaqus Gea paspeleHus PegepansHoro areHTeTsa no TEXHUYECKOMY
PENYNUPOBAHUIO K METPOIOMN
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FTOCT P 52857.2—2007

HAUUWOHANbHBIW CTAHOAPT POCCUUCKOW OQELQLEPALUWUY

Cocyakl M annapars!
HOPMbI K METOAOBI PACHETA HA [IPOYHOCTb

PacyeT UATTHHOPHYECKNUX H KOHHNYReCKHUX OSE‘IEEK, BbINMYKNbIX
U NNCCKUX OAHULY U KPbilUeK

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

IlaTta BBegeuna — 2008—04—01

1 Obnacte NnpuMeHeHUs

Hacroawun ctangapT yeTaHaBnuBaetT HOPMb! M METOAbI pacydeTa Ha NPOoYHOCTE LWITUHIPMHECKUX 0Devask,
KOHWUYECKUX 3MEMEHTOB, BhINYKNbIX OHULL U NNOCKMX KPbILLEK COCYAO0R W annapaTtos, MPUMEHAEMbIX B XMMUYEC-
KOW, HeDTeXMMUYEeckon, HedTenepepabaThiBaroLen U CMEXHbBIX OTPaCcNAX NMPOMBbILLITEHHOCTH, paboTaouvx B
YCNOBUAX OOHOKPATHLIX T} CTATUHECKUX Harpya0K NoA BHYTPEHHUM N3EbITOMHBIM AABNEHUEM, BAKYYMOM Uit Ha-
PYKHbIM AaBNeHUeM, NoA AeNCTBUEM OCEBLIX U MONepeYHbIX YCUNuK 1 narnbaoimx MOMeHToB. HOpMbl 1 MeTo-
[ibl pacyeTa Ha NPoYHOCTL NPUMEHUMBIL, eCITU OTKNOHEHUE OT reOMETPNHECKON (DOPMbI M HETOUHOCTM M3rOTOBNE-
HUA PACCYUTEIBABMbIX AMTEMEHTOB COCYI0B HE NPeBbIWAT AONYCKOB, YCTAHOBNEHHbLIX HOPMaTUBHBIMW 0Ky-
MEHTaMM.

Hacroawni ctadHgapT npuMerum cosmectHo ¢ T OCT P 52857.1.

2 HopmaTuBHLIE CCLINKM

B HacTos wem CTaHaapTe NCNorb30BaHbl HOPMaTUaHbIe CChINKW Ha crenyrwiie CTaHaapThl.

[OCT P 52857.1—2007 Cocyap! M annapaTbl. HopMbI ¥ METOAL! pacyeTa Ha NpoYHocTk. Oblme TpeboBa-
HUA

[OCT P 52857.3—2007 Cocyat! 1 annapaTtsl. HopmMbl U MeTOAbI pacyeta Ha NPOYHOCTb. YKpenneHuwe
OTBepcTMA B obevarkax v gHuwax Npy BHYTPEHHEM WM BHELUHEM AaBneHuax. PacyeT Ha NpoYHoCTL obeyvaek 1
OHULL NPW BHELIHWX CTaTUYECKMX Harpyakax Ha LUTyLep

[OCT P 52857.6—2007 Cocyawk v annapartb!l. Hopmbl M METOLE! pacyeTa Ha NPoYHOCTb. PacyeT Ha npo-
HOCTE NPpY ManoyuKNOBbIX HArpy3Kax

[OCT P 52857.8—2007 Cocyapl v annapartsl. HopMb! M MeToakl pacdeTa Ha npoYHoCTs. Cocyabl U annapa-
Thl C pybalukamu —

Mpumeuanne — [Ipn NONL3IOBAHUKM HACTOAWMM CTAHAAPTOM LenecooBpasHo NPOBEePUTL AeAcCTBUE
CChINIOYHBIX CTAHOAPTOB B MHPOPMaLUMOHHOW cucTemMe obilero nonL3oBaHus — Ha oduumansHoM cante degepanbHo-
[0 areHTCcTea MO TEXHUYECKOMY PErynupoBaHvio 1 MeTPONoTun B ceTi VIHTepHeT Wnu no eXeroaHo uigasaeMomy
UHPOPMaUMOHHOMY yKa3aTeni «HauuoHanbHble CTaHAapTbIY, KOTOPLIA ONYBIVKOBaH MO COCTOAHMIO Ha 1 AHBAapA Teky-
LWero roaa, U no CooTBETCTBYIOWNM eXeMEeCAYHO uifaBaeMbIM UWHROPMAaLUKMOHHBIM yEA3aTenam, onybnuKkoBaHHbLIM B
Tekywem roqy. Ecnu cceiNoYHbIA cTasaapT 3amMeHeH (MaMeHeH), TO NPUY NoONL30BaHWK HACTOALLNMM CTaHAapTOM chegyer
PYKOBOACTBOBATLCA 3AMEHROWMM (M3MEHEHHbLIM) CTaHaapToM, ECnK CChINOYHLIA cTaHAapT OTMeHeH Ge3 3aMeHbl, TO
MojIoKeHWe, B KOTOPOM JaHa CChINKa Ha Hero, NPUMEHAETCA B YacTu, He 3aTparvsatollen 3Ty CCbInkKy.

1} Hopmel v MeToasl pacdeta NPUMEHAIOTCH Taloke NPy MHOMOKPATHLIX HArpy3Kax npy YCroBuu, YTO KOMUMECTBO

LMKIIOB M pasmax Harpy3ok He rnpesbilainT 3HavyeHuH, npn koTopbix No FOCT P 52857.6 Heobxoaumo npoBognTb pacyeT
Ha ManouwKioBYiO NMPOYHOCTb.

UipaHue othuymanesHoe
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3 Obo3HaJveHus

B HacTosILLieM CTaHaapTe NpuMeHeHbl crnegytolmne obosHayeHus:

A, — NNOWadk NONEepesHONo CE4eHNA KOrbLia XeCTKOCTH, MME;

Ay— 10 Wanb Nonepe4Horo cevyeHna pebpa KecrTkocTy, MM

7 — LUKPVHA KOMbLA XKECTKOCTY Y CHepUYeCKoro AHNLLA UITA KDBILLIKW, MM;

A1 82p™ pacyeTHble ANWHBI NepexXoaHbIX qaCTeMUoﬁeqaeK, MM;

a,, @y— HaKTUHECcKUe AnvHbI NEPEXOAHbIX HacTen obevaek, MM;

B4, By, Ba, By, Bs, Bg, B; — 6e3pa3smepHble KoadhpULMEHTHI;

b — PACCTOAHMWE MeXAY ABYMS CMEXHBIMW KOMbLEAMU KECTKOCTH, MM;

b (i=1,2 3, ... M) — ONUWHBL XOp4 OTBEPCTUN B AHULLAX, MM,

¢ — cyMMa NpubaBoK K pacyeTHbIM TOMNLLWHAM CTEHOK, MM,

¢, — nipubaBKa [ina kKoMNeHcaUuun Koppo3ui ¥ 9p03AK, MM;

¢, — npnbaska [ins KoMneHcauun MUHYCOBOTO AONYCKAE, MM;

Cy— TEXHOMOrN4ecKas npnbaBKa, MM;

D — BHYTPEHHWI AMaMeTp cocyaa unu annapara, M,

D, ,—— CpeaHui puameTp NPoKNaaku, Mm (cm);

D — atheKTUBHBIN AnameTp KOHW4YECKO A 0beYaiky npy BHELUHEM AaBNeHWH, MM,

Dg — 3thheKTBHbIA [iUaMETP KOHWHECKOU oBeyarik npy OCeBOM CXKaThy U Uarkbe, Mm;

D,— pac4eTHbIN AUameTp rNagkoi KoMU4eckon obeqanki, Mm;

D,— pac{eTHbiit AnameTp AxvLa (KPBILLIKW) M KOHWYEeCKoW obeqaltkin, MM,

D, — HapyXHkIA AMAMETP COCYAA WitM annapara, a Taioke ANameTp MeHbLUEro OCHOBaHWA KOHWYEeCKon 0bevanku, Mm;

D, — HaWUMEHBLLLINIA ANaMETP HapyKHOM YTOHEHHOW HaCTV KDbILLKK, MM;

D, — anaMeTp HONTOBOW OKPYKHOCTU, MM;

d — auamMeTp OTBEPCTUA B MHULLE UMK KPLILIKE, MM;

dg — ANaMETP OTBEPCTUA NoA BONT (LUNUIbKY), MM,

d,— HapyXHblA AUamMeTp LeHTpanbHoN BTYIKA, MM,

d; (i=1,2,3,..n)— gvameTp OTBEPCTUH B OHULLAX, MM;

E — Moy NpoAcnbsHON ynpyrocTu Npu pacyeTHoi TeMnepatype, Mlla;

€ — PaCCTOSTHUE MEXY LIEHTPOM THKECTH NONEPEYHOIO CRHEHWS KOSbLA XKECTKOCTY U CPEMHHOW NOBEPXHOCTHIO
obevanky, MMm;

6, — PACCTOAHKME OT LIEHTPa TAXECTH NMONEpeyHOro ceueHun pebpa KecTKoCTH 0 ero OCHOBaHUSA, MM;

€, — PACCTOSIHWE OT TOHKU NepeceveHsl CpeaHen fIMHUK CTEHKK CHEPUYECKOro CerMmeHTa C KOnbLOoM A0 TOpU30oH-
TanbHOW OCH, TIPOXOAALLEN Hepea UeHTP TAXKECTU Konbla, MM;

€, — PACCTOAHKE OT OKPY>KHOCTU pacnonoxerns 60NToB A0 BHYTPEHHEro Anamerpa KonbLia, MM;

€3— PACCTOsIHUE OT OKPYXHOCTH PACMONKEHUA BONTOB A0 NMHWK ASUCTBKA PeakLUi NMPOKNanku, Mm;

8, — PacCTOsHWE OT CPeanHHOR NOBEPXHOCTU MNAcTuHbl KpeILLKW ¢ pebpamn A0 HedTpansHOW NOBEPXHOCTH, MM,

F— pacueTHoe 0CEROE PacTATMBAILLES NN OKUMaloLiee younue (6e3 yueTa Harpy3ku, BOSHUKAIOULEH 0T BHYT-

peHHero NabbITOUYHOIO UK HapYKHOro fAasnenvs), H;

— AonycKaemoe pacTarnsatolles unu cxxumaoLee ycunue, H;

£ — [ONYyCKagMOe 0CEBOe GKMMAIOLLe. YCunie U3 YCroBUs YCTOWUMBOCTH B Npeaenax ynpyrociu, H;

, — OONYyCKaeMOe 0CEBOE CHUMAIOLLEe YCUIne 13 yCrnosna NPoHHOCTA Npr ¢ = 1, H;

£ — [ONYCKAEMOE OCEBOE CHUMaIDLLEE YCUnue, ONpeaenaeMoe U3 yCroBus MeCTHON yCTOMYMBOCTU B Npe-
aenax ynpyrocTtu, H;

Fle,— AONYCKaeMoe OCEBOE CKUMAIDLLEE YCUITUE, Onpeaensemoe U3 ycrnoaus obLlen yCTOM4MBOCTU B Npeae-

nax ynpyrocru, H;

H — BhicoTa BbIMYKNOW YacTk AxvLLa Bea yveTa UWINHAPUHECKON HacTh, MM;

ha — pDacCTOSAHNE OT HWKHER NOBEPXHOCTY KPLILLIKKA (AHULLIA) OO HWKHETO TOPL@ BTYIKK, MM;

H, — BbICOTa BTYNKW, MM;

h— BhicoTa KonbLia, MM;

hy— onuHa BMNMHAPUYECKOR YacTy OTBOPTOBKU AHULL, MM;

h, — BLICOTA CEHEHWS KOMbLA XKECTKOCTH, M3MepsiemMasi OT CPeKHHOI MOBEPXHOCTH 0DeHalnKi, MM;

hy — paccTOAHNE OT HWKHEW MOBEPXHOCTW KPbIWKA (AHVLLA) OO HWKHErO TOpUA BTYIKA, MM;

[ — achheKTUBHBLIA MOMEHT UHEPLIMW PACHETHOr NONEPEYHOro CeHeHWA KoNbLUa XXeCTKOCT!, Mm;

I N i
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{— MOMEHT UHEPLWN NOMNEPEYHOro CEHEHNs KOMbLA KECTKOCTU OTHOCUTENBHO OCK, NPOXOASLLER Yepes LeHTp
TFBKECTW NONEPEMHOro CeHEHWA KOMbLa (OTHOCUTENBHO ook X — X), Mm*:

/,— pacqeTHbl 3thheKTUBHBI MOMEHT MHEPLIMK PACHETHOTO NONEPEYHOrO CEYeHUA KOMbLA KECTKOCTH, MM4

K — KOO PULNEHT KOHCTPYKLMY NNOCKMX OHWLL W KDBILLEK;

Ky Ko, Ka, Ky, Ky, K, K; — BeapaamepHble koahduleHT b,

K — KO3 MULIMEHT XeCTKOCTH obeualikv, NoAKPenneHHON KONbLamm KeCTKOCTU,

Ko— KoadhbulmeHT ocnabneHns NNOCKNX AHUL (KpLILLEK) OTBEPCTUEM;

K, — NOMpPaBOoYHbIA KOIDOULMEHT;

Ky — KOS(DMOULIMEHT NPUBEAEHUA PaanyCa KPYBU3HDI SITMUNTUHECKOTO AHULLA;

Ke— KO3 DPULIMEHT TOHKOCTEHHOCTYU ChEpUIECKAX AHMLLY,

L — pac4yeTHas [nHa UNMHAPUHECKol 06edaiiki, YKpenneHHON KoNbLamMn XecTKOCTH, MM;

[ — pacueTHas onvHa rnagkon obevakn, mm;

{=— ahhexTuBHAR ANVHA KOHUYECKOW 0BeYaiku, MM;

le— 3thdekTBHas AnvHa cTeHikn obevaliki, yYUTLIBaEMast ipy onpeaeneHnn ahhekTUBHOID MOMEHTa MHep-
LIV, MM;

lnp— npuBegeHHas grnHa, MM,

[;— paccTosiHue Mexay AByMs KOMNbLAMMU KEeCTKOCTY 10 OCAM, NPOXOAALLMM Yepes LISHTP TSUKeCTU NoNepeYHoro
CEUBHUSA KONELU XKECTKOCTN, MM

I, — paccrosHne mexay KparHiMU KONbLEMM XeCTKOCTH Y CRERYIOWMMN 3 DEKTUBHBIMIN NeMEeHTaMM HKeCTKO-
CTW, MM; |

l3— ANVHA NPUMbIKAIOLLIEr0 3NEMEHTA, YYUTLIBAEMAS NPU ONPELENEHUN PACHETHOW ANWHBl [ Uk L, MM:

M — pacueTHhIN narudarolnin MomeHT, H - Mm;

[M] — gonyckaemulit narnbaounin MomeHT, H - MM;

1— YUCno pagnansHbix pedep;

[M]=— nonyckaemelid M3rmBaLLMii MOMEHT K3 YCNoBUs1 YCTOMYMBOCTY B PeAenax ynpyrocty, H - mm;

[M],,— gonyckaemblii Warubaiowmi MOMeHT 13 YCNOBUA NpoYHOCTU NP o =1, H - MM;

11, — kO3 ULIMEHT 3anaca YCTONYUBOCTY;

 — pac4eTHOe BHYTPEeHHEee U3bbiTouHoe UNKu HapyxHoe gasrexue, MMa;

Pr — 3KBUBANEHTHOE AaBneHue NPU HarpyXeHum oceskiM younnem, MlMa:

Py — SKBMBaNeHTHOE AaBINEHWE NPKU HarpyXeHu narubamm MomerTom, Mia:

— AonyckaemMoe BHyTpEeHHEe U3DLITOUHOE UK HapykHoe nasneHue, MlMa:

£ — HONyCKaeMoe HapyXHoe faBrieHne U3 YCroBuA YCTOWYUBOCTH B Nnpeaenax yrnpyroctu, Mla;

n — AOTYCKaeMoe HapyxHoe gaBrneHue 13 yCcroBua npodHocTy npu ¢ =1, MMa;

1 — AOMNYCKaemMoe BHYTpeHHee U3BbITouHoe AaBneHne unu HapyxHoe, ONpeaenseMoe K3 yCoBYs NPOYHOCTY

WM yCTOMYMBOCTU BCce  oBeyaliku ( ¢ konbLiamu xectrkocty), MMa;
[p]1g— Bonyckaemoe HapyKHOe AaBNeHWe U3 YCNOBUA YCTORYMBOCTH BCeil o6evaiikum (c KONbUAMW XECTKOCTH)
| B Npefenax ynpyroctu, MMa;

[Pl — DONYCKaEMOoe HapyXHOE [AABFIEHWE W3 YCITOBUS NPOYHOCTM Beell  obevalikg npu ¢ =1, Mlla;

p],— Aonyckaemoe BHyTpeHHee M3bbITOUHOE AaBNEHUE UMK HAPYKHOE, ONPeAenAeMOoe U3 yCroBus NPOYHOCTU

MK YCTOMYUBOGTH 0BeYaikym Mexay [ABYMS COCEIHUMM KOSbLAMM XKecTKocTH, MMa;

[Q]z— AonyckaeMoe NnonepeyHoe ycunue U3 ycnosus YCTONUMBOCT B Npeaenax ynpyrocth, H:

Q] — Aonyckaemoe NONEPeYHOe YCUIUE U3 YCIoBUA NpoYHOCTH npu @ = 1, H:

Q — pacy4eTHoe nonepeyHoe ycunue, H;

(Jg — DONOMHUTENBHOE YCUNWE, ASNCTRYIOWLE Ha LGHTPaNbHYK HacThb KPLILKK C pebpamu, H;

[Q] — ponyckaemoe nonepeyHoe ycunue, H;

R — paguyc KpUBU3HLI B BEPLUMHE AHULLA MO BHYTPEHHER NOBEPXHOCTH, MM;

R, — paanyc KpUBHUaHkI CHepUMEcKoro CerMEHTa No BHYTPEHHEN NOBEPXHOCTY, MM;

r— BHYTPEHHUW paanyc oTOOPTOBKM KOHWYECKOH oBevainku (AHULLA), MM;

Rg— boritoBan Harpyska, H;

R,— peakuus npoknagku, H;

fo— Paanyc BeITOYKN, MM;

r1— HAPYXXHbIY pagnyc oTOOPTOBKM TOPOCHEPUHECKOTO AHULLA, MM;

S — UCMNOMHUTENBHaA TONWWHA CTeHKW obevaiky, Mm:

KSINSINSINS)
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5, — VICMOMHWTENRHAS TOMLMHA CTEHKM KOHWYECKOW OBeYanky, mm;

5, — TONLUYNHE KPLILLIKA B MECTE YNNOTHEHNS, MM;

Sp— pacueTHas ToMtMHa CTeHK obevanku Unu Hua, Mm,

Smp _— pacyeTHast TOMNLMUHA CTEHKW KOHUHECKOW 0be4anku, MMm;
S1p— pacyeTHas TONWWHa CTEHKU AHWLLA (KPbILUKU) MW NepexoaHON HacTi KOH MYECKOH 0Devanky, Mm;
Sop— pacHeTHasn ToNWuUHa CTeHKN nepexcOHON YacTu 0DeYankn, MM;

5, — WCTNOMTHUTENBHAs TONLUMHA CTEHKN TOPOUAAMEHOTO NEpexoaa KOHW4YECKOW 00&e4anku, MM;

5’ — MCTIOMHNTENbHARA TOMLUMHA CTEHKU NONOTOro KOHMYECKOTO AAHNLLE, MM,

5, p — PacHeTHas TonnHa CTEHKW NepexoaHon YacTy C TOpoudanbHbIM NEpexogom, MM,

Sqq; S25 aphEKTVBHLIE TONWMHL! CTEHOK NEPEXCAHON HacTu obevaek, Mm;

§;— WCMOSHATENbHASA TOMWUHA CTEHKN AHULLE (KPBILLKW) MK NepeXoiHON YacTh KOHNHEeCcKon obevankn, MMm;

S, — UCMOTHUTENBHAS TONLMHA CTeHKN nepexoaHoy Yactu obeyankn, Mm;

S — TOMUMHA KPBILLKW BHE YINOTHEHUS, MM,

54— TOMLMHA YTOHEHHOW YacTyh iHULLE B MECTE KOMbLEBOWU BbITOYKM, MM;

Sg— WUCMOMHUTENbHAA TOMWKHA BbICTYNAOLLEN Bbille AHULLA YacTy oDevankn, MM;

{ — LWMPYHE NONEPEYHOT0 CEHEHWA KObL@ ECTKOCTV B MECTE €10 NpUBapku K obeyanke, M,

t, — TOMNUiHa BTYIIKW, MM;

t — Hecylyas LIMpUHAa KOSbLEBOIO CBAPHOTO LWBa, MM,

a 04} Oy — MOSIOBWHA YIMa pacTBopa Npu BEPLUMHE KOHUHECKON 00eYanku, rpaz;

B1. P2s B, Bs. Bs, Bg. B7. Bss By Bos B Pys Ba — KOS DMULUEHTSI (POPMbI;
[o] . [ch.[ols. [ol.

— OTHOLUEHWE [IoNYCKaeMblX HanpsXeHnn , ) ; ,
X Aony P [6)y [0]2’ [o]’ [oh

A —MBKOCTL SREMEHTA;

W — Yron Mexay KacarefbHOW K CRepuqeckomy CermeHTy B KPaEeBOW 30HE W BEPTUKaNbHON OCLID, rpag;

0] — gonyckaemMoe HanpsxeHne npu pacHeTHOW TemnepaType, MMMa;

0],p — BOnyckaemoe Hanpsxenune npy Temneparype 20 °C, Mila;

], — ZAonyckaeMoe HanpsbkeHue Ans pebpa »ecTKocTu NpY pacqeTHON Temneparype, Mla;

o). [0, [O]s — AonyckaeMoe HanpsikeHe ANs YacTeid cocyaa (WWNMMHAPUHECKUX, KOHUHECKUX, Cqie PUYECKNX)

npv pac4eTHon Temnepatype, Mlla;

6], — AonycKaeMoe HanpsikeHme Ans pebpa xectkocty, MlMa;

0], — Aonyckaemoe Hanpsprexne ans stynkv, Mlla;

Td; — MakevmansHas Cymma AnuH Xopa oTBepCTii B Hanbonee ocnabneHHoM AMamMeTpanbHoM CeHeHUl AHn-

LA UMY KPEILWKA, MM;

¢ — KO3PDUUMEHTE! NPOYHOCTU CBapHbIX LUBOB;

0, — K03 PULMEHT NPOYHOCTY CBAPHDIX LLBOB KONbLIA XXECTKOCTH,

@, — KOS(PHULMENT NPOYHOCTA NPOAONMBHOIO CBAPHOTO LB,

P, — k03hhUNEeHT NPOYHOCTU KOMBLIEBOro CBAPHOIO LB,

(¢ — KO3DPDOULMEHT CHIKEHWA AOMYCKAEMbIX HANPKEHUIA NPK pacyeTe Ha YCTOWYMBOCTE U3 YCNoBUs MECTHOW
YCTONYMBOCTW MPKW OCEBOM CXKaTWUu,

02— KO3DMULUEHT CHNKEHUS A0NYCKAEMbIX HANPSXKEHWIA NpU pacqeTe Ha yCTOMYUBOCTEL U3 YCTOBUS oblen
YCTOWYUMBOCTU NPK OCEBOM CKATUW,

03— KOIPULIMEHT CHUKEHWA [I0MYCKAEMBIX HANPSUKEHWA NpU pacyeTe Ha YCTOMHUBOCTL U3 YCII0BUA MECTHOW
YCTOWHMWUBOCTM NPy Marube.

4 Qowmne nonoXxeHUs

4.1 MNpueefeHHbIt B HacTosliem cTaHgapre pacyeT MPUMEHUM NPy BbiNONHEHUY TpeboBaHun
FOCT P 52857.1.

4.2 B 0CHOBY pac4eTHbIX hopMyr, NpUBeAeHHbIX B HACTOsALLEM CTaHAapTe, Npl OLeHke NpoYHOCTW NoNo-
XeH MeToqd nNpeAenbHbIX Harpy3ok. [py pacdeTte Ha YCTOWYMBOCTE OT BHELHEro AaBneHus, npu Bakyyme, a
TaloKe OT APY X Harpyaok, BbI3bIBAIOLWMX CKMMAIOLLES HAaNPXKeHWe, B Ka4eCTBE NPeAenbHOIO COCTOAHWA NpK-
HATO QOCTUXEHNE HKHUX KPUTUYECKUX HaNPSXEHUN.

4.3 MNpu OAHOBPEMEHHOM AEHCTBMN HECKOMBbKMX HArpyaoKk (faBneHus, OCEBOTO CATUA U T. n.} ycnoeue
NPOYHOCTY (YCTOMYMBOCTM) NPOBEPSIOT Ha OCHOBE NMHENHOTD CyMMUPOBaHNSA NoBpeXaeHun, 3a UCKMIoYEHNEM
Cry4aes, Korga UMeroTca Bonee TouHbie peleHus.
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4.4 B HacTosLleM cCTaHAapTe npuBeAeHs! (hopMynbl ANs onpeaeneHus UCNONHUTENLHBIX Pa3MEpPOB ane-
MEHTOB COCYAOB U annapaToB NPU NPOSKTUPOBOHHOM PACHETE U ONpeaeneHuy A0NYCKaeMblX Harpy3ok npu nose-
POYHOM pacueTe.

5 PacyeT umnuHapuyeckmnx obevaek

5.1 Pac4yeTHble cxeMbl
5.1.1 PacueTHble cxemb! yurnuHgpuyeckix obevaek npusefieHbl Ha pucyHkax 1—4.

! oy - °}
. ra ] - T 1
) ! i »'4 A - | X
3 ‘ EQ R:] =
- - - | m— ) H _
I 13 ) 3] AT {3
J i E I ﬂj B
N J
g = |--I i
ﬂ d- — 3 - I =
a g
a — obevalika ¢ dnaHueM WrK C NIOCKUM SHULLEM; a — obeyanka ¢ ocTOOPTOBAHHbIMY OHULLEMK, O — obeyaid-
6 — obevakka C XeCTKUMK Neperopoakamm Ka ¢ HeoTbopToBaAHHLIMW AHWLLAMMN
Pucyrok 1 — 'nagkve uunmnapuyeckiue obeyanku FucyHox 2 — [ nagkue obevaiky ¢ BeiNyKnbIMW WK

KOHWY2CKMMKW OHWULL aMA

H

t . “1:-- .-.;’-.-.--"--‘
* > ‘!!l
s )
S = _

LF

|,
el E o

PucyHok 3 — [nagkme obedaiku ¢ pybawkoi PucyHok 4 — LlunuHapudeckas obevanka, nogkpen-

JIeHH&aAd KoreUaMKW KeCTKOCTH

MpuMeyaHne—PuCcyHKM 1—4 He onpefensanT KOHCTPYKLIMIO M NPUBEAEHbLI TONbKO A YKa3aHUA PACHETHbBIX
pa3Mepos.

5.2 YcnoB#s MpUMeHEeHUA pacieTHbIX hopMyn
5.2.1 PacueTtHble dhopMynbl NPUMEHMME MPY OTHOLUEHWUY TONWWHBLI CTEHKW K JUaMeTpy:

3—5650,1 ang obevaekn Tpyb npu D = 200 mm;

§—C
D

5.2.2 dopmynkl, npruBegeHHbie B 5.3.2; 5.3.4—5.3.7 n 5.4.2, cnenyeT npUMEHATL NMPpK YCIOBUK, UTO pac-
YeTHble TeMAepaTyphl HE NPEBLILLAIOT 3HAYEHWIA, TIPY KOTOPLIX YYUTLIBAETCS NON3YYeCTs MaTepuanos, T. e. Npu
Takux TeMnepaTtypax, korga gonyckaemoe Hanpsi:KeHUe ONPEAENRIT TOMbKO Mo Npeaeny TEKYHECTU MITM BpeMeH-

<03 pgnaTpyb npu D <200 mm.
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HOMY COMPOTUBIEHNIO (npeaeny npoyHocT). Ecnu HET TOYHBIX AaHHBLIX, TO OPMYIb! AONYyCKAETCH NPUMEHSTL
riph YCNIOBIWY, YTO pacHeTHan TeMnepatypa cTeHku obevainky ua yrnepoaucTon cranu He npeselwaeT 380 °C, us
nuakonermpoBadHow 420 °C, a us aycreHmTHOR 525 °C.,

~ 5.2.3 Ans obevaek, noakpenneHHbIX KOMbLamy XKeCTKOCTH, JONONHUTENLHO K TpeboBanuam 5.2.1 1 5.2.2
crenyeT BbINOMHATL CNeayime orpaHnyeHus:

h
- OTHOLWIEHWUE BbICOThI CEMEHMS KOMbLA XECTKOCTU K ANaMeTpy %50,2;

- pacHeTHbIe POPMYILI CNEAYET NPUMEHATE NPU YCIIOBUH PABHOMEPHOIC PACMONOMEeRNA KONeL, e CTKOCTH;

- B TeX Criydasix, Korga Kornbla XeCcTKOCTU YCTAaHOBIIEHbHl HepaBHOMEPHO, 3HavyeHns b u /; Heobxoammo
NOACTABNATh AfA TOTO YHaCTKa, Ha KOTOPOM PaCcCTOAHUE MEXAY ABYMst COCEAHUMU KOFbLAMM HECTKOCTU MAKCU-
MalbHOE,

- ecry I, > [}, TO B Ka4eCTBE pacHeTHOW ANVHBI NPUHUMAIOT /sy,

5.2.4 Pac4eTHble diopmynel Ans obevaek, paboTaiomx nog AeACTBMEM 0CEBOT0 CUMAIOLWEro YCUnus,
npueeaeHHble B 5.3.4, 5.4.3, NnpUMeHNUMbI NP CNeayioLLEM YCIoBWA:

L b
D21,[) Ann 5 =10,

[na oBedael, y KOTOphbIX % MK % < 1,0, npu oTcyTcTBUKM BONee TOMHbIX PACHETOB, A0NYCKaeTCA NONb3o-

paTbCA hopmynamm (15w (17).
5.3 Nnagkuve uMnNMHApPMYecKUe obedankm
5.3.1 Obeuyanku, HarpyeHHble BHYTPEHHUM M30LITOYHLIM QaBreHuem
9.3.1.1 Tonwmry cTeHKU BLINUCTISIOT No hopmyne

§28§,+¢, (1)
rae pacqeTHYH TONWKWHY CTEHKK BbIMKUCHAOT No hopmMyne

___ pD
P _Q[U]{Fp_p‘ (2)

S

3.3.1.2 Jonyckaemoe BHyTpeHHee n3DbITOYHOE AaBeHne BoIMMCNaT Nno opMmyne

2[c}¢p (s~C)
[p]= D-i-?S—C) . (3}

5.3.1.3 Ipu narotosneHnn obe4ank U3 NUCTOB PasHOR TONUMHEI, COEANHEHHLIX NPOAONbHBIMA LUBaMM,
pacyeT ToSLUKWHbLI obevankn NPOROAAT AN KaW0ro NMCTa ¢ Y4eTOM UMEHOLLMXCS B HUX ocnabneHuni.

5.3.2 Obeuanku, HarpyxeHHble HapyXHbIM OaBNeHUeM

5.3.2.1 TonumHa CTeHKn

TonwuHy cTeHKkn npeasapuTensHO BelYUCAT 1o dopmynam (4) 1 (5) c.obAazaTensHON nocneayiowen
nposepkoi no opmyne (7)

szs,+c, (4)

p

rae pacyeTHyH TOMIUMHY-CTEHKX BEIMUCISIOT No dopmyne

iy .
107D
S, =max 1,086 B [1 —

KoadhdpmymnedT B suiuvenaoT no dopmyne {6)

. 0,067
~ ' 2 ( l.)ﬂ,4
B =max11; 0,47( e EJ \D} | (6)
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5.3.2.2 [lonyckaeMoe HapyXHoe AaBneHne BLIYUCAKIOT no hopMyne

o] [2)n _ o

T
\/1 ¥ ([P]E]

rae gonyckaemoe gapneHine 3 yCnoBuA ripoydHOCT BEIHUCIAKT NO d:)t::-pmyne

2 —
) o

a onyckaemMoe LlaBrncHUe Wa yCIiOBUH YCTDH‘-IHBDCTH B npeienax ynpyroct BolHMUCNAKT Mo cbopmyne

208 -10"°E p[100(s -¢) T°
Q[ (s C)i| | ©

[Ple = n, By i 0

- B, =min{1,0; 9,45%J1UD(DS_C) } (10)

[pu onpegeneHuyu pac4eTHOW AnNuHbLI obeqaliku [ unu L anvHy nNpuMbIKalowWero anemMeHTa /3 cnegyer
BbIMMCMIATE N0 hopMmynam

[ = % — [N BbINYKNbIX AHWL;

D
ly = Btgo — A KOHNHECKKX obevaek (oHUW) 6e3 oTOOpTOBKM, HO He Donee ANUHLI KOHWMYECKOro ane-

MEHTA,

. D -
[y = max(r sin, & tgc::) — Ans KoHudeckux obevaek (ZHn) ¢ oTBOpTOBKOK, HO He 6onee ANWHbI KOHNYEC-

KOro anemeHTa.
5.3.3 OBeYyankn, Harpy)XeHHbIe OCeBbIM PACTRAMBAKLWMWUM YCUIITMEM
5.3.3.1 ToNWwmHY CTEHKN BLIMMCAKIOT MO hopmyre

$Z8§,*0C, {(11)

e pac4eTHYR TONLWWHY CTEHKWU BLIYACMAIT No hopmyrie

F
Sp = (78] [o] [0 P (12)

5.3.3.2 Jonyckaemoe oceBoe pacTarvsalollee yocunue Bel4YUCNAT rno popmyne

Fl=mD+s—-o)s-lcle. (13)

5.3.4 ObeydakM, HarpyXeHHbie OCEBbIM CKUMAIOLWKM YCUITHEM
5.3.4.1 JonyckaeMoe 0CeB0e CRUMAaKILee yCunue BLIMUCIAIOT No popmMmyne

[Fla
Flo ¥ (14)
\{1 ¥ ([F]E)

rAe pgonyckaemMmoe oceBoe c¥uMatouiee ycunme 13 ycnosus NpoYHOCTH BEIMKUCIAKDT MNo cbopmyne

[Fl=

[Fl, = (D + s - ¢)(s - c)[a], (15)
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a ﬂgnyCKEEMDE GCEBOE CXXUMalOLLee YCUNWe B Nnpegenax ynpyroct u3 YCINoBUS YCTOH‘-{H BOCTH BbIMWUCNAKT MO

hopmyre .
[Fle = min {[Fle1; [Flgz}- (16)

MpuMeYvyaHue—B cnydae ecnu -é; < 10, dopmyna (16) npuHuMaeT BUG (Flz = [Flz-

B doopmyne (16} gonyckaemoe oceBoe CrumaloLiee YCUINE BhIMUCTISIOT U3 YCIIOBMSt MECTHOM YCTORYMBO-
cTW B PEAeNax ynpyroctu no popmyne

310 - 10‘55D2[100(s—c) T-S

[Fles = m 5 (17)

a j0NyCcKaemoe OCEBOE CUMaIoLLER YCUNKE BLINUCNAIOT M3 yenosua obLlei yCTORYMBOCTY B npegenax ynpyro-
cTv No POpMynie

n{D+s-c)(s—¢) E {x}?
Fle, = = B2 (2] (18)
[MBKOCTE A BbIMUCNADT O dIOpMyIe
2,831
= Drs—c (19)

[pBEASHHYI0 pacHeTHyI ANURY [y, NpUHUMAaLOT No Tabnuue 1. [ing cxem, He NpuBEAEHHbIX B Tadnuue 1,
fp ONPEAENAIOT C NOMOLLEHD CeLIalbHbIX METOAOB pacyeTa.

Tabnwi a 11— lpruBeaeHHas pacyeTHas 4vHa fnp

"--..|"ﬂ-.

Facuerdaa cxema p

l E L — !
% F
- - e —
. PP

4 — 2/

3 -

E ¢ %' _ 0,7/
F
- ————
s
1
E ‘| — 0.5/
F
—_ +
‘ 7

Lt 0 2 007
- 02 1731

- 0.4 1.47/
0,6 1,231

0.8 1,06/

1.0 1.00/

0 200/

0,2 1,70

0.4 1,407

06 111}

08 0,85/

1.0 0,70/
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2.3.4.2 [ina pabounx ycnosuia (n, = 2,4) ponyckaemoe CKUMAKLLEE YCUITME MOXHO BbIMMCHATL Ao
dhopmyne

[Fl =D +s —¢) (5 —¢) [o] min {4; @}, (20)
Koathd@uuMeHTbl ¢4 U @, CNegyeT onpeaenaTb No rpapvkam, NpuBeaeHHbIM Ha PUCYHKaxX 5 1 6.

5.3.5 Obeyvalkn, HarpyxeHHbie K3arnbariMM MOMEHTOM
2.3.5.1 lonyckaembii M3rnbaownii MOMEHT BbISYKUCNSIIOT No hopmyne

oo ()" @

rae gonyckaemolid narnbawmn MOMEHT U3 YCNOBUST NPOYHOCTH BEIYUCASIOT Mo hopmyre

M, =5 D(D+s~c)(s -c)[o]="g [Fln (22)

a AonyckaeMblid N3rnbatoLmn MOMEHT U3 YCNOBUA YCTOMHMBOCTH B Npeaenax ynpyrocTy BbIMUCAART Mo dopmy-
ne

89-10%E 100(s —¢) ]*°
e e e ] (23

9.3.5.2 inst paboumnx ycnoeuia (n, = 2,4) fAonyckaembiii narnbaioimin MOMEHT MOXHO BLIMMCNATL MO hop-
Myne

[M]ﬂ%D(D+s—c)(s—c)[cs]cp3. (24) -
KoathpuuneHT @3 cnedyet onpelensaTs no rpaduky, NpyBeAeHHOMY Ha PUCYHKE 7.

9.3.6 OBeuanku, Harpy>xeHHbie nonepe4yHbIMU YCUNNAMM
AonyckaeMoe nonepeyHoe yocunue BelHUCNAINT No thopmyne

Q) = ——
J 1+

2 2
( [G]n) (25)
rae oonyckagmoe nonepevHoe ycunume U3 yernopnia NnpoYyHoCTH BbIMUCNAIOT NO cbopmyne

[Qle

[Q],, = 0,25 [o] D (5 — ¢}, (26)
a AONYyCKaeMoe NonepeyHoe YCUnne U3 ycnoausi yCTOMYMBOCTY B NPefesiax yNpyrocT BeIMUCASIOT No hopmyne

2
Qle =27 Er(i_c) [0,18+ 3,3 D(fz_c)} (27)

5.3.7 Obeuvankn, paboTarwowme nog COBMECTHLIM AEACTBUEM HAPYKHOTIO 4aBNIEHUA, OCEeBOro CHu-
Marolllero ycunusi, narnbarLiero MOMeHTa U NonepevyHoro ycunus

Obevaitku, paboTtaowme nog COBMECTHEIM ASUCTBUEM HArpyaku, NPOBEPSIOT Ha YCTOMYMBOCTE no ¢hop-
Myne

2
P - M Q
Pl TR T M T (ﬁ) =10, (28)

roe [p]-— ponyckaemoe Hapy)}XHoe AasneHne no dopmyne (7);
[F] — nonyckaemoe oceBoe cxumatowee ycunue no dopmyne (14);
[M] — ponyckaembin narnbawowmin MomeHT no dopmyne (21);
[Q] — Bonyckaemoe nonepeyHoe yeunue no coopmyne (25).
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3.4 Unnurapuryeckune obevaitky, noakpenneHHsie KONbLUAMK XKECTKOCTH

5.4.1 OBeyakm C KONbLUAMM KECTKOCTH, HarPYHKEHHbIE BHYTPEHHUM HM3OBITOYHbLIM faBrneHuem
5.4.1.1 OnpeneneHue pasmepos KOMEL XeCTKOCTY MpY BHYTPEHHEM QaBneHuy

Hns 3afaHHBIX PACYETHOro AABNEHWA P U TONWNHBLI CTEHKA S KoahpuumeHT K, creayeT BhlYUCTIsTL N0

dopmyne

p(D+s-c)
K4 = 2000Tts—c) ~

(29)

Ecnn Ky <0, T0 ykpenneHue konbLamu KecTkocTu He TpebyeTces. B auanasone O <Ky {27 — 1 paccros-

HUE Mexay ABYMS KONbLUaMU XECTKOCTH BLIMUCTISIOT no dopMyne

iJD(s—c)[Ki - ii[‘! ¥ ,%4” (30)

HAOWaab NnonepeyHoro ce4yeHus KOIbUa XEeCTKOCTH BbIYUCIAKDT MO CprM}’I'IB

[c1p,
(Gl Pk

A 2l (s-c) K,. (31)

Py
Ecnu Ky 225; = 1, TO TONWWUHY CTeHKN HEOBXOAMMO YBENUYUBATS [0 TAKOro pasmMepa, 4ToOb! BbINOMAHSA-

NOChL CNeAyHoLLIEE YCINOBUE:
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¢
0{K4¢:2E-;-—1.

" MpumeyaHue—IlIpyonpenencHum NNoLWaav NoNepeHHoOro Ce4eHUs KobLa KeCTKOCTH A, cnepyer yuUTbIBaTh
- puGaBky 4 ANA KOMMEeHcaUmsM Koppoanu.

5 4.1.2 Nonyckaemoe BRyTPEHHEeE U3DbITOMHOE JaBNeHne BbIMUCIAOT U3 YCIIoBUA

[p] = min {{p]+; [pl2}- (32)

[onyckaeMoe BHyTpeHHee nabsiTouHOoe AaBNeHne, OnpeaenAemMoe 13 YCIOBWIA NPOYHOCTM BCENW ODeHankn,
gbIHUCIIANT NO dopmyne

A
2[a]op (S‘C)'{'z“fr[ﬁ]x Py

[Pli= D+ (5=c) : (33)

 [lonyckaemoe BRYTpEHHeE U3BbITOMHOE AaBneHne, Onpeaensaemoe U3 ycrioBUU NPOYHOCTH obevankn mexx-
ny ABYMS COCEHMMU KOMbLUAMU KECTKOCTU, BbIMUCNSIOT NO dopmyne

2[clgs(s-c) 2+3

[Pl2= - ,
2 D+ (s-c) 1+(P19~n (34)
Pp

- 2
2__ b
roe An =Dls—c)
5.4.2 OBevyalku ¢ KONbLLAMUW XECTKOCTH, HarpyXXeHHbL!e HapyXXHbiM JaBneHnem
5.4.2.1 PacyeTHble napaMeTpbl NOAKPENNeHHoR obeYarku
AhheKTMBHYIO AMUHY CTEHKW 0Beyaliki, y4uTbIBAEMYIO NPy onpeaeneHny 3eKTUBHOO MOMEHTA KHEP-
LiMW, ONPELensioT M3 YCNOBUA

lo = min{h; t+1,1 ,/D(s—c)}. (35)

SthheKTUBHBIA MOMEHT NHEPLIMU PACHETHOTO NOMEPEHHOTO CE4EHMA KOMbLIA KECTKOCTU BEIMUCHAIT N0 (Op-
MyIie

(s—c) 5 Axle(s—0)
1t g & 2 5 ey (36)

ko5 hULIMEHT KECTKOCTW oBevaliku, NoAKperneHHO! KoNbUamn KeCTKOCTH, BEIHUCTIAIOT O hopmyne

o | 1081
Y h(s-c) (37)

Mpumeyatmne—Ipu ONpeaeneHus MOMEHTa UHEPLMK KONbLIA XKECTKOCTH CreflyeT yuuTeiBaTe Npubasky ¢4 AN
KOMMNeHCaL M KOPpPo3nn.

5.4.2.2 Noryckaemoe Hapy>XHoe AaBSieHre onpeaensioT U3 ycnoBus

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

5.4.2.2.1 [lonyckaeMoe Hapy:kHOE AaBreHne, onpeaenaemMoe UCXOAst U3 YCrIoBui yCTOMUNBOCTH BCEN 0be-
“YankK, BbIMUCNAKT No dopMyne

[pli — [p]‘ln _

2
14 [[—p—]"—”) (39)
[Ple
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LonyckaemMoe HapyXHOE AaBneHve [p]i, A0MMKHO COOTBETCTBORATEL BENUYUHE [p]4, onpedeneHHon no op-
Myne (33) npu aHa4eHuax kospduymerTos ¢, = 1,0n 9, =1,0.

donyckaemMoe Hapy»KHoe AaBneHue [Pl U3 yCnosui YCTOMHUBOCTU B Npeaenax ynpyroctn cneagyeT pac-
CUMTEIBaTL NO dJopMyne

208.107°E pl100k(s—¢c) "
e =200 B[ 10EE=A [ (40)
o , D D
rae Bz—mm{w, 9’45LJ1OOk(s—c)}' (41)

[onyckaemoe Hapy:xHOe AaBneHve [p],, onpeaenaemMoe UCXo4s U3 YCIOBUIN YCTONYMBOCTH OBBYanky MeXxay

t
KONBLAMY KECTKOCTU MNPy 3HaYeHnn gnvdbl { = max {b; [y —5}, BOMKHO COOTBETCTBORATH AABIIEKUIO [p]

(cm. 5.3.2.2). BmecTo [p],,, onpeaeneHHore no hopmyne (8), gonyckaerca ripuHumarts [p], no popmyne (34) npu
aHaudeHnn KoadpuumenTa ¢, =1,0.

5.4.3 ObevyalKn C KONbLAMMU XXECTKOCTH, HAarpyXeHHble 0CEBbLIM PacTRrMBawMM UNKU CKUMaKD-
LLIAM YCUIIMEM, M3rHOaloluM MOMEHTOM UK NMonepeYHbIM YCUITUEM

[lonyckaeMble Harpyaku CneayeT paccynTbiBaTh NO pacqHeTHbIM diopmynam (13), (14), (21), (25) npul=b5b.
pw onpeneneHny NpMBEAEHHON pacHeTHOW AnuHbl [, no Tabnuue 1 Bmecto [ cneflyeT NpUHUMATL ODLLYHO
ANWHY L. |

5.4.4 Ob6evanku ¢ KonbLaMW XeCTKOCTHU, HArpyXeHHbIe COBMECTHO eNCTBYKILLMMA Harpy3kamMmm

Pacuer cneayer npoBoAWTE aHanorM4Ho pacdeTty no 5.3.7, npyv 3ToM gonyckaemoe HapyxXHoe naBrnesue
crieqyeT onpegensTs No 5.4.2.2.

6 PacyeT BbiNnyKIbIX AHUL] U KPbIWEK

6.1 PacuyeTHbIe CXeMbl
6.1.1 Ha pucyrke 8 npuBefeHbl PacHEeTHbIE CXeMbl INTMNTUHECKUX, NOSYCepUHEcKnX U TORoCHepUYec-

KX IHWLLL.

ﬂ\
4 A ’
W &
€T | Qe &
; : ;
of |2 & z
- LDy . Dy -
a d
o
::j % KS
I}
]
= N/
y/7
~enllf -

a — annunTudeckoe gHuule; 6 — nonycdepudeckoe gHULLE; 8 — Topocdiepudeckoe gHuLle

NMpuMeyaHue-—PUCYHOK He ONpeaAenAeT KOHCTPYKLWIO OHULL M NPUBEAEH TOMbKO [N YKasanua HeobXoanmblX
PacYETHLIX Pa3Mepos.

PuUcyHOK 8 — Bbinyknble gHMULA

13 44
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Ha pucyHkax 12—17 npuBefeHbl pacHeTHbIE CXeMbl ChepUHEeCcKnX AHULL, N KPbILLEK.
6.2 YCNOBKUA NTpUMEHEHMA pacyeTHRIX hopmMyn

B6.2.1 DopMynbl NpUMEHUMbI MNPV BLINCIHEHWW YCIIOBUNA;

- O4NA SNNUNTUHECKUX GHULLY

54— C

0,002 =< < 0,100,

H .
02< 3 <05

- ANs TopocdrepUHecKnx aHULL

0,002 <2 - “ <0100.

- [Ina Topocthepu4ecknx AHYLL B 3aBUCHMOCTU OT COOTHOWEHWA NapamMeTpes R, Dy, ry NpuHATLI Crnedyowme
TUlbl AHWLL:

-TUN A R=D,, r; 20,095 Dy;
-TMn B R=09D, riz01700Dy;
-Tun C R=0,8D,, riz0,150 D;.

Nna cthepudeckux HeoTEOPTOBaHHBIX AHWLL W KPbILLEK POpMYNbI CneayeT NpuMeHaTs Npu (s,—c¢) / R<0,1
n 0,80<R<D.

ns HeoTEOPTOBaHHBIX AHULL, (CM. PUCYHKM 12— 15), HarpyeHHbIX BRYTPEHHUM H3DbITOYHBIM OaBneRrem,
pacueTHble GOPMYTbl CriegyeT NPUMEHATbL NPU AONOSIHUTENBHOM YCHOoBUM (§1—¢) / R 20,002

dopmynil Anst HeoTOOPTOBAHHBIX AHWULL W KPbILLEK NPUMEHSIOT NPU YCNOBUY BbINONHEHWSA YTNOBbLIX LUBOB C
ABYCTOPOHHUM CNNOLLHbLIM NPOBAPOM.

QopMyIbl HE YHUTLIBAIOT HArpyXeHue Koriell AoNONHUTENbHLIMI Harpyskamu, Hanpumep ONopHeIMU ane-
MEHTAMM.

6.2.2 Gopmyiibl, NpuBeAeHHbIE B 6.3.2 1 6.4.2, npyUMeHUMbl NpKU YCNIOBWUK, €CINK pacHeTHbie TemnepaTypbl
He MPeBLILLAIT 3HAUEHWIA, NPU KOTOPbIX YYMTHIBAETCA NON3Y4YECTb MATEPUANOB, T. €. NPU TakMX TeMnepatypax,
KOT[a AoNycKaeMoe HanpsikeHue onpeAensioT TONbKo NO Npegeny TEKYYeCTH Ny BpeMeHHOMY CONPOTUBIICHUIO
(Npegeny nNpoYHOCTH).

Ecnu HeT TOYHbIX JaHHbIX, TO A0NYCKaeTCH XOpMYIibl TPUMEHSTL NMPYM YCNOBKK, UTO pacyeTHad Temnepary-
pa CTEHKW AHULLA M3 YINEepoaNCTON CTanw He nNpesblluaeT 380 °C, ua HU3KkonernpoBaHHok He rpesluaet 420 °C,
a U3 ayCTeHMTHOW He npesbiluaeT 525 °C.

6.3 AnnunTuyeckne n nonycdepuyeckie gHKILA

6.3.1 3nnunTHUueckMe W nonycdeputeckre HULWA, HarpyKeHHble BHYTPeHHUM U30bITOYHLIM AaB-
neHnem

6.3.1.1 TomuunHy CTEHKM BEIYMCNAOT NO opmMyne

S 231p+ C, (42)

PR
rAe Sip = 20[0]- 0.5p " (43)

6.3.1.2 [lonyckaemoe BHyTpeHHee M3belTOYHOE AaBneHue BlMMCNsAoT No dopMyne

2(s1 —c)p(o]
Pl = R+ 05(s, - ¢ (44)

6.3.1.3 Paguyc KpyB13Hbl B BEpLUMHE OHULLE PABEH:

2
- fﬁ, (45)

rAe R =D — gns annuntuydecknx gy ¢ H, pasHeim 0,25 D;
R = 0,5 D — ana nonycdepnyeckux gHuly ¢ H, pasHeim 0,5 D.

45 14
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6.3.1.4 Ecnm anvHa yunnHapuqeckoi oTbopToeaHHol YacTu gHvwa f, > 0,8 ,jD(&, — ¢} ANA SNIUNTUYec.

KOro gHvwa vnuv Ay > 0,3 JD(S1 — C) AnA nonycepuHeckoro AHULLA, TO TOALWMHA AHWLLE A0MKHa BbiTh He

MeHkLUE TONMHLL 0DeUankn, paccHUTaHHOW B COOTRETCTBIMM € 5.3.1 npw ¢op=1.

6.3.1.5. [ina AHWLL, NSrOTOBMEHHBIX U3 OOHOM 3aroTOBKM, KoaddULMEHT @ = 1.

6.3.2 AnnunrTudeckne U nonycdepuieckue QEULLA, HarPyXeHHbIe HAPYXHbLIM GaBNeHNeM

6.3.2.1 TonuwnHy CTeHK nNpeasapuTentHO BLIMUCIAIOT No dhopmynam (46), (47) c obasaTensHol nocne.
AyoLen nposepKoi no doopmyrne (48)

S42 8y, +C, (46)

_ KBR nyp . 1,2pR
rae Stp =MV 6T V1085’ 2[0] [ (47)

Ana npefiBaputensHoro pacyeta K, npUHMMaIOT paeHeiM 0,9 Ana annunTtudeckux aHuwt v 1,0 — ans
nonycdepudeckux gHuLL.
6.3.2.2 [lonyckaemoe Hapy:xHOoe AaBneHue BhIYUCIAT No dopmyne

LD] — [p]ﬂ —
[P]n ? 48
J1 + ([P]E] (48)

rae qonyckaemoe gasneHue U3 yCnoBuUA NPOYHOCTH

2[a]l(s1—c)
Pl = Ry 05520 (49)

a ONMYCKaeMOoe AaBneHWe U3 YCroBWA YCTOWUMBOCTI B Npeaernax ynpyrocTy

405 PR v
2,610 5[100(31 c)} | (50)

[Ple = ny K, R

6.3.2.3 KoadhtpnumeHT K, onpegensiioT no rpachuky, npuBeaeHHoMy Ha pucyHke 9, wnm no chopmyne (51) B
3aBUCUMOCTK OT OTHoWeHuA D/ s, —c n HID:

K= e 5010 (51)

rae x=108150[2%_23]‘ (52)
KB
1,00
0,96
0,92
0,88
0,84
0,80

10 50 150 250 350 Disy-c

FPrcyHok 9 — padink ana onpepenedus koaddgmunenta K,

15 46
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.- 6.4 Topocthbepryeckrne gHULLA
... 5.4.1 TopocdepnuecKkre AHULIE, HArPyKeHHbIE BHYTPEeHHUM U36bITOYHLIM AaBNeHueM
o B.4.1.1 TONWMHY CTEHKM B KpAeBOM 30HE BEIMUCTIADT No dhopmyne

S12 81+, (53)
- P04 B4
rAe S1p = 20[0] - (54)

. [InA cBapHbIX AHWLY, CReayeT JONOMHUTENLHO NPOBEPUTE TOMMLMHY CTEHKW B LIEHTPaNsHOMN 30He no dhaop-
myrie

5y2 S1p + C, (55)

I i
ne *1p 29[l - 05p" " (56)

3a pacyeTHOe 3HaqeHne NPUHUMAKT BonbLliee M3 3HaYeHNIA, NonyYeHHsIX No hopmynam {(53) u (55).
6.4.1.2 [lonyckaemoe U3bbITOHNHOE AaBAeHUE 13 yCNoBUS MPOYHOCTY KPAEBOW 30HbI BLIMUCNSAIOT Mo dop-

Myrie

2 —_
o] = (31D1 El‘l’ [5] (57)

[lns cBapHbix AHULLY HEOBXOAUMO [ONONHUTENBHO NPOBEPUTE AOMYCKaeMoe U3bbITOYHOE NaBrieHne U3 yc-
NOBUS MPOYHOCTYM LIEHTPANbHOM 30HkKI Mo hopMyne

2(s1 —¢)olo]
[Pl1= & +:'J,5(s1 —¢) (98)

- 3a goryckaemMoe AaBneHne NpUHUMaeTCs MeHbLIee 13 AaB/ieHud, onpeaensiemsix No dopmynam (57),
(58).

| 6.4.1.3 KoathdnumeHT 34 onpeaenstor no rpaduky, npueeaeHHOMY Ha pucyHke 10, a §, — no rpacbuky,
npusegeHHOMY Ha pUcyHKe 11, iy BeIYNCNAKT No QopMynam:

B
24

2,0

0’83 2
10° 2 3 4 5678910 2 3 4 595

D

PucyHok 10 — padmk ans onpegenedna koadpdmunenta By

47 16
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Bo
2,8

24

2,0

1,6

107 2 3 4 56 789107° 2 3 4 520~

PucyHok 11 — Mpadmk ans onpeneneHns koaduumeHTa B,

™I A Bz=max{1,25; 0,25(3 s o +1,00ﬂ;

o

™Mn B (5, =max| 1,00; 0,12(3 —C+3,75H;

(59)

™mn C B, =max| 090; 0,12[3 2 +3,20”.
—

o

6.4.1.4 [ing QHWLL, U3roTOBNEHHLIX M3 Lenoit 3aroTosKY, KoaghrumeHT © = 1.

6.4.1.5 Ecnu anvHa unnvngpudeckoin otbopToBaHHOR YacTu gruwa b, > 0,8 ,jD1 (8 — ¢), TO TONWMHA

LMIIMHAPUYECKOW YacTy OHWWA AOIMKHE BbiTh HE MEHbLUE TONWMHBLI oBedaiku, paccHMTaHHOW no hopmy-
nam (1), (2) npy @ =1.

6.4.2 Topocthepuyueckue qHULLA, HArpyXeHHbIe HapyXHbIM gaBrneHUem

6.4.2.1 Topochepudeckme AHMLLAE, HATPYKEHHEIE HAPYKHbLIM [JABNEHUEM, CrieayeT paccyuTblBats o op-
Mynam (46), (47) u (48} npn K, = 1.

Kpome TOro, HapyxHoe AaBneHue He AOMKHO NpeBbIWAaTh AONYCKaeMoe 4aBneHme, onpegensemoe no
dopmyne (57).

6.5 Cdepuyeckne HeoTOOPTOBaHHLIE OHUILA U KPBLILLKWA

6.5.1 Cobepuyeckre HeoTGOpPTOBaHHbIE AHULUA W KPLILWKW, HarpyXeHHble BHYTPEHHWUM N3b6bIiTOY-
HbIM AaBNeHueMm

6.5.1.1 TontumHy CTEHOK KPbILLEK M QHUIL| ONPeAensiioT METOA0M NOCHenoBaTeNbHbIX npubnwkeruid. MNpen-
BAPUTENLHO TOMLLMHY CTEHKW BbINUCAAIOT 0o hopmyne

, _ PR
*R = 2[ch 0=p (60)
a 3aTem no gopmyrnie
» __ PDP
SR = 20T 9P (©1)

PacqeT nposoasT 40 TeX Nop, Noka pasHuLia MEXAY NOMYYEHHbIM 3HAYEHUEM Sik W NIPUHSATHIM Sq Npu
onpefenern koadulnenTa B no dopmyne (66) He Byner npesbiwaTth 5 %.

17 48
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| B KaUECTBE PaCHeTHON TONWMHSLI CTEHKY AHMLLE UNK KPLILIKW NPUHUMALIOT Donblilee 13 ABYX 3HaYeHUH,
npeﬂenﬂeru'lh[)( no dpopmynam (60} n (61).

MCHDHHHTEHI:HEH TOIMUMHAa CTEeHKU
81 :_;'81R+C. (62}

... 6.5.1.2 Jonyckaemoe U3bLIToOYHOE AaBAEHWE

[p] = min {[p4]; [P2]}; (63)

| r.U.B '[p1] — aonyckaemoe v3bbIToYHoe AaBNeH1e 13 YCHoBMA NPOYHOCTY KpaeBOoK 30Hb!

S1 o C) Py [U]

Dj1] ~ DP+(sy-c) (64)

" [ps] — Bonyckaemoe M3bbIToUHOE AaBMEHUE N3 YCNIOBUA NPOHHOCTU UEHTParNbHOW 30HbI

2 —
py) = St (65)

6.5.1.3 [ npu M < [M] sbiqmncnawT no dopmMmyne

=05+ tgw

175 - S 21372 8 — ¢ 327

6.5.1.3.1 Ipn 3anaHHbIX reOMETPUYECKMX pa3mepax AHWLL TpUroHoMeTpuyeckue dyHKLUK BEIMMCAAT Mo
chopmynam:

2
2R
COSVY = Egc; tgw = J( Dc) - 1.

6.5.1.3.2 OTHOWEHNE NONYCKaeMblX HaNMPSPKeHVA BhIMUCIAIOT MO POopMySiaMm:

L Iok, [o] []s
A = To) *

6.5.1.3.3 Benuunne! A, M, [M] onpegensoT no dopmynam, npuserieHHsiM B Tabnvue 2.

Tabnuuya 2

PacdetHas Mogens M [M] A

PucyHok 12 - — —
2 2
PucyHok 13 plf.QH e tg Hf‘ ﬂ[‘:‘]; ah ah
Pucynok 14 0 _ — (@+s5)h
n[ol (a — dg) h° _

PucyHok 15 —HD2 A (6, — 6, tgy) + Ry e X 5 (a—dg) h

7—1559 | 49 18
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2
o
Lt
D
I{'-']l:.f‘l
PucyHok 13 — Cdepudeckoe He- PucyHok 14 — Cdpepuueckoe He- PucyHok 15 — Cdhepudeckas HeoTbop-
OTOOPTORAHHOE AHKLE C yKpen- OTOOpPTOBAHHOE OHULLE C KONBLLOM TOBaHHAA KPbIWKA

NAKIUNM KORBLOM KeCTKOCTH Ha obeuvaike

[IpenBapuTene-HO pasmMephl KOrbLa a 4 i nogbuparoT na yCrnoBui:

2
Ans MoAenel no pucyHkam 13, 14 A = SFES],{ tgw;

No pyUCyHKY 15 M < [M];

MO PUCYHKY 13 HeobXoauMOo, HTODLI €4 UMENO MUHUMANLHOE 3HAYeHUE,

[lpn HapyxHOM gaBneHun Ha KpblWwky (CM. pucyHok 15) B diopmyne npv onpegenenvn M naenexve p
cnenyeT NPUHUMAaTE CO 3HaKOM MUHYC. |

Ecnu npoxnaaka NexvT Ha BCel NPUBanoyHOW NOBERXHOCTH, B (hopMyIe Npu onpeaeneHuy M ang Kpbliui-
KW (CM. pucyHok 15) e; = 0.

6.5.2 Chepuyeckne HeoTOOPTOBAHHBLIE AHULLA Y KPLIWKKY, HATPYXEHHKLIE HAPYXHbIM AaBIlIeHUEeM

6.5.2.1 TonwuHy CTeHKN CPEPNHECKOTO CermMmeHTa JHULLE UK KPbILKW NpeaBapuTenbHo BLIYUCIAIOT No
dopmynam (60)—(62) c nocneayoLwei npoeepkoit no gopmynam (67)—(69).

6.5.2.2 [lonyckaeMoe Hapy:KHOe gaBneHue BEIYUCAAKT No hopmyne

[p]
[p} = —,
[P)p (67)
1+ =
[ple:
rae [p], — oonyckaeMoe HapyKHOoe AaBneHne U3 yenosus NPOYHOCTY B LieHTPanbHOW 30He.
_ 2(51 = ¢)[c];
[Pl =R T - o) (68)
[P]z— OonyckaeMoe HapyxHoe A4aBneHue 13 yCnoBusa YCTORYMBOCTH B Npeaenax ynpyrocTy:
K. (s - c)\*
[Ple = ,,—:E[ yoa ) . (69)

19 50
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6 5_2_3 KosthtbuumeHT K, onpeaensiioT no Tabnuue 3 B 3aBUCMMOCTH OT napameTpa R/ (s —c).

Tagnuud 3
e 3radeHue koadiuyueHTa K. npu oTHoweHu R/ (s, — c)
PacueTHbIe
Mopenu 25 50 75 100 150 200 250 300 350
; 1 Bonee
e (proya12—14) | 033 | 019 | 047 | 045 | 013 | 042 | 042 | 011 | 011
m (pucyHok 13) 0,46 0,30 025 | 0,22 0,19 0,17 | 0,16 0,13 0,42

" 7 PacueT NIOCKUX KPYrhbiX AHKULL U KphILLex

- 7.4 O6nacTb NPUMEeHEeHUs1 pac4eTHbIX (hopMyn
 7.1.1 dopmynsl NpUMEHUMEI QNS pacyeTa NIOCKUX KPYTbiX [IHULL ¥ KpbILIEK NPy YCROBUIA

51— C
D

<011
p

S1—¢C

7.1.2 JonyckaeTcs NPOBOAVTE PacHeT npw > 0,11, Ho 3HaYeHWe AonycKaemoro AasneHus, pacc4ym-

p
TauHoro no chopmyne (75) unv (84), cneayet yMHOXKaTL Ha NOMPaBOYHbIA KOIPMULMEHT:

K - 22

p 2
- J* ; [s S~ C] (70)
p

Ecnv npy onpenensHnin ToNMWKuHeD gHyla no 7.2.1 wnu 7.3.1 B peaynbTarte pacqeTa OKaXeTcs, HTo

S9—C
D, > 0,11, To HeoBXoaMMO AOMNONHUTENLHO ONPEAenaThb oNyCKaeMoe AasneHne rno 7.2.7 unn 7.3.8 1 yMHO-
XaTb €ro Ha koadpuymenT K, -

Npu K [p] < p TOoNWwmHy ,D,HMLua creaAyeT yBenu4uBath Tak, 410061 ObIMo BbINONHEHO YCIoBHeE:

Kyl z p.

7.1.3 dopmynibl ANA pacueTa MIoCKUX KPyrmibiX OHULL U KpPbIieK ¢ pagvanbHbivi pebpamiu KecTkocTH
MPUMEHUME] NPKW CNeayiownX YCroBUsX:

D, —d nAp [G]p 4190
e 70 . . <10; <10.

7.2 PacyeT NNOCKUX KPYrNbIX OHUIL W KpbILIEK

7.2.1 ToNWMHY NMNCCKMX KPYTrNbIX OHWL 4 KPbILLeK COCYA0B W annapa‘roa paboTaowmnx nog BHYTPEHHUM
M3BLITOMHBIM UM HaPYXKHBIM AaBfIEHMEM, BLIMUCAAIOT M0 opmynam

§12 Sy, + G, (71)

| p
e 51 = KK, Dy o157 (72)

7.2.2 KoathdprumeHT K 8 3aBUCMMOCTH OT KOHCTPYKLIUW AHWLL 1 Kpbitek onpeaenstoT no tabnuye 4.

e 51 20
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Tadbnuua 4
Tun PUCyHOK YcnoeuAa ;313:EE|TS::HH SHMLY K
1 az=17s 0,53
Dp= D
2 a = 0,85s (0,50
Dp= 0
2 $-¢
3 e < 0,25 0,45
S I 5=
D S = ¢C > 0,25 0,41
Dp =D
4 @ S-C _4s 0,41
81 —¢C ’
S { $—-¢
> 0,38
3 84 —C 20,0
Dp= D
5 B _
! 70 <025 0,45
CA kB 5—C
\ P D 31—020’25 0.41
Dp= D
a > (0,85s
6 DD=D 0,50
7 5—-¢ 05 0,41
5{—C ’
S—-¢C 05 0,38
51 -c
Dp= D
8 S -C <05 0,41
s —¢C '
°"% 505 0,38
S4—C
D =D

21
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Oxorarue mabnuus! 4

— Yenosusi sakpenneHusa JHuLLY
~ Tun PrucyHok W KPblLLeK K
max {s; 0,235} £ r < min {s,; 0,10}
hyzr K = max 0,41(1 _ 233" C); 035
D,=D-2r S1 €
5—-0C
§—-2¢C
=09
S4-¢C (0,38
Dp =0
025s,€r<s;—5,
30°sy< 9
Dp = D3 0,40
Dp =0 0,41

7.2.3 K, ANA OHWWL W KpbILLEK, MMEIOLLIMX OOHO OTBEPCTUE, BLIMUCNAIOT No hopMyne

2
Kﬂ=\/1+~§;+[0i] | | (73)

p

7.2.4 K, ANA QHULW, W KPbILUEK, UMEKLLIMX HECKONBLKO OTBEPCTUH, BIMMCNSIOT no dhopmyne

aEE)
DP

KoadidhmunenT K, onpefensioT ans Hanbonee ocnabneHHoro cedeHms. MakcumansHyo cyMMy O SSMH
X0pA oTBEpCTUIA B Hanbonee ocnabneHHoM AMaMeTparnbHOM CEMEHUU AHMLLA MMV KPLILLKK ONpeaensiioT Cornac-
HO pucyHky 19 no dopmyne Zd; = max {{dy + dy); (b, + b3)).

OCHOBHbIE pacqeTHble pa3mepbl OTBEPCTUHA yKasaHbl Ha pucyHkax 16, 17.

33 22
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PucyHok 16 Pucydok 17

7.2.5 K, Ans AHULL W Kpbillek 6e3 0TBepCTUI NPpUHUMAIOT paBHbiM 1,0,

7.2.6 Bo Bcex cny4anx npucoeavHeRua Axuia Kk obevaiike MUHUMansHas TONWKMHA NAOCKOro KpYrnoro
AHULLE J0MKHA ObITb HE MEHEE TONMWKWHLI 0Beqaiiki, BbIMUMCNEHHON B COOTBETCTBIMK C 5.3,

7.2.7 onyckaemoe fgasrneHne Ha nrockoe AHULLE WNW KPBILLKY BbMUCIAKT No dhopMyne

2
[p] = ( kKD, ] [o]g. (75)

7.2.8 Tonuwmny s, anst tunos coeaunHeHns 10, 11 1 12 (cm. Tabnuly 4) BblMMCAAOT Mo hopMynam:

- anAa tvuna 10:
S1—C
S, 2 max| 11s; D, - 2r + C
- ana Tunoe 11, 12: i 1+12(31 "G)SIM_ 8
N 76
(Dp - D2)D2 { )
S, 2max|0,7(sy —¢); {51 —¢).{2 o2 + ¢
i p

7.3 PacuyeT nNOCKMUX KPYrMbIX KPbILWEK C AONOTHUTENbHLIM KpaeBbIM MOMEHTOM
7.3.1 TonuwHy nNockKuX KPYrabIX KPbILWEK G AONONHUTENBHBLIM KPaeBbiM MOMEHTOM (pUcyHoK 18) noa aeii-
CTBUMEM BHYTPEHHEro AaBNeHUsA BbIMUCAAKT Mo hopmMynam

S12 Sy, *C, (77)

f o
roe S, =K, K D, ofo]- (78)

7.3.2 KosnuueHT K BeMUCTAT no diopMyne

3

1+ 31[1(DC3” - 1)
Ky = 0,41 \ D, ' (79)

DE n

Wnu NO rpadhuky, NpUBEAEHHOMY Ha pucyHKe 19, B 3aBMCUMOCTW OT OTHOWEHWA Dy / D, 1 .
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Kg AW =35
0,80 3.0
//_,..-' 2.5
0,70
/ 2,0
o 1,6
0,60 e '
by
r=1,0
0,50 ¥
==
0,40 D,
1,0 1.1 1.2 1,3 1.4 155
c.n
FPucyHok 18 PucyHok 19
3HaueHne | BoIYMCNAKT No (hopMyne
i
V=7, 80
Q, (80)

_r.ﬂé Q,=0,785pD2,,, PR, P¥ — onpeaensiot no FTOCT P 52587.4 anis paGounx yCroauii v YCIoBuit MOHTaXA.

7.3.3 KoathcpuyueHt K, BoiuucnsaroT no coopmyne (73) unu (74), ecnu =g, < 0,7Dy; npn 3TOM OTBEPCTUsA AN5
- BONTOB B PACHET HE NPUHUMAHDT.

7.3.4 [Ing KpbILKY, UMEIDLWENA NA3 ANA Neperopofky (HanpumMep, kaMep TennooBMeHHUKa), 3HaYeHUe Ko-
atppuLeHTa Kg Ansa onpegenetns ToNWKHLl B MECTE Naaa (CM. pUcyHOK 186) BLIMNCASIOT C YHETOM YCUIIUS OT
CXATUA NPOKNaaku B nase no chopmyne

D3 D3 34
1 + 31].1' D - 1 + 9,5 D D
K _ 041 c.n cn c.n
6 = Dy - (81)
M Dﬂ.ﬂ

7.3.5 TonwmHy nnocko# KpYrnon KPLILLKK C A0NOSNHUTENBHBIM KPaeBbIM MOMEHTOM B MECTE YNNOTHEHNUA S,
(pucyHok 18a) BbiuncnawT no dopmyne

ks
Sy = max{h’? Jo, *gcn cD} + C, (82)

P
Me & = max{ & 5
(6] (ol }

B dhopmyne (82) npu onpegeneHnu $ MHAEKC «p» yKa3biBaeT Ha To, HTO BenMuMHa cyMmapHoro 6onTosoro
yeunus Fg, M AONYCKAeMoro HanpskeHus Ans Matepyana KpbllKWM OTHOCUTCSA K pabovemy COCTOSHMIO Unu
MCNbIT2HWAM, @ MHOEKC «M» — COCTOSHMIO MOHTaXKa.

- 1.3.6 KoaphnumeHT K5 BRIMUCIADT Mo dhopMyrne

K; =08 iz*ﬂ 1 (83)

Hnn OonNpeAenaioT no rpadonky, NpUBEAEHHOMY Ha pyucyHke 20 B 3aBUCUMOCTH OT OTHOLLIEHUS ANEMETPOB.

7.3.7 TonuyHy Kpas NMOCKOR KPYTIoH KPbILLKW C JONONHUTENBHbIM KpaeBbiM MOMEHTOM BHE 30HLI yNNoT-
HEHWA 55 (CM. pUCYHOK 18) BbiumcnaloT no chopmyne (82), npu 3Tom B dhopmynax (82) u (83) smecto D, , cneayeT
HpUHATE D,

7.3.8 [lonyckaemoe gapneHue [J1s NNOCKOW KpYINon KPbILLKK C 4ONOMHUTENBHSLIM KpaeBbIM MOMEHTOM Npu
NOBEpOYHbIX pacHeTax BblHUCHSIOT No hopmyne

2
(] -(KS‘KG ) [o]g. (84)

55 24
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Ky
0,5
0,4
0,3
0,2
0,1

U,O - D3
1011121314 LEI)

c.n

PucyHoxk 20

7.4 [IHUIa U KpLILKK NNocKue Kpyrnbie ¢ paAManbHbIMY pebpamMiu eCcTKOCTH.
7.4.1 Pac4yeTHble cxemp! AHUL NpuBeaeHkl Ha pucyHKkax 21 — 24.

i
£

)

Sole
PricyHok 22
S
dD
~ — d,

_:* r:-:r\ i = ' _
u = i @
! i ESSZ%

I | o

S % mt
L
D

D

_ p

sl DD—D
PucyHok 23 PUCyHoK 24

7.4.2 Ins onpegenexuvs ACMYCKaeMOro U3BbITOYHOro AasreHus NPeABapUTENLHO ONpenensiaT cneayto-
LLKe napameTpel:

- PaCHeTHOe pacCcToaHue oT MOBEPXHOCTU NNACTUHKM 80 HKKHEro TOopUa BTYIIKK;

h, = min{h3; 027.J(d, — £, )rﬂ}; (85)
- pacHeTHanA BLICOTa BTYMKM:
Ho =min {H;; (h + s; + h)); (86)
-~ OTHOCUTENbHLIW PaanyC BTYNKM:
dﬂ .
Po = E)"p" (87)

- PacCTosiHNe 0T CPEeAUHHON NOBEPXHOCTM NNACTUHLE A0 HEWTPaNbHON NOBEPXHOCTH;

nAg [o]
©a = 27D, [G‘F:]l ' (88)

25 a6
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- 7 4.3 Viarmbatownia MOMEHT A BTYTKWU BbIMUCASIOT M0 cropMyne

2 2
S S
(Hp—e4—hp—+2—1) +(e4 +hp+§1J :| (89)

7 4.4 Narubaotuil MOMeHT 4N NNacThHbl BbIYUCTIAT NO hopmyne

_ gl 9({ts — ©)
M, = d,:—tE+c

(s1 — )*
M. = [U][ef . (90)
7.4.5 VarubBatowmin MOMEHT Arist opeBPEHHON NNACTUHLI BLIMUCNAIOT NO opMyne

(o], enA —
. "(en — oy + 25 C]. (91)

7.4.6 OBoBLEeHHBIA JonycKaeMbli narnbatoLlvii MOMEHT cneayeT Buldupate HauMeHbLUUM U3 MOMEHTOB
M1 U M2:

Mz =MT+

- M, = min {My; Mo}, (92)
o 1

7.4.7 CyMMapHbIiA MarnbaroLinid MOMEHT BbIMUCNIAIOT No dpopmyne
MC = MT (1 _ po} + anﬂ' (93)

Ecrv LeHTpansHaa BTynka oTeyTeTByeT (p, = 0), a pedbpa nepecekaloTca B LeHTpE Wk BMECTO BTYIIKU
UMeeTCs CNNowWwHasi GOBLILLKA, TO CYMMAapPHbI N3rMbBaioLLIMiA MOMEHT BbIMUCTIAIST 110 XopMyne:

_ [c]p 974, L5 -C
M.=M, + D, (en — 8y t—— ] (94)

7.4.8 [lononHUTeNsLHoOE yeunve, AeRCTBYIOLEE Ha LEHTPanksHYIO HacTh KPbilkU (4HULLA), AOMPKHO COOTREeT-
CTBOBAThL YCMOBMIO!

2nM.
1-Dg°

Q, <09 (95)

7.4.9 JonyckaemMoe w3bsITOYHOE AABeHWe, ASUCTBYIOUIEE HA KPBILUKY (QHWLLE), BEIYUCTIAIOT NO doopmyne

[} = min {[p4]: [pol}, (86)
_12[2nM; + Qp (11— pg)l
roe [p1] - . T[Dg (1 _ng} ' [:9?)

Ecriv HanpaeneHne aeicTans yeunus Qg COBNazasT ¢ HanpasneHuem 4eicTBUA AaBNeHns, To B (DOPMY-
ne aAng onpepenendus [p4] nepes Q HaA0 NMOCTaBUTL 3HAK MUHYC.

12[0](sq - c)* {1+ sin =)
T ' (98)

n

P21 = TEDS sin

8 PacyeT KOHMYeCKUX obevaek

8.1 PacuyeTHble cxeMbl U pacHeTHbIe NapaMeTphl

8.1.1 Ha pucyHkax 25 — 30 npusefeHbl pacyeTHbIe CXEMbI Y3roB KOHUYECKUX obevaex.
8.1.2 Pac4yeTHble napaMeTpb!

8——1559 57 26
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8.1.2.1 PacyeTHbIe ANUHbLI NePEeXogHbIX YacTel BEIMUCTIAIOT No dhopMmysIam:
- AN KOHUHeCKUX 1 yunvHapudeckux obevaek (CM. pucyHok 25a, 6):

1,
Ay = 0,?\/005 o (s — ¢},

- A5 KOHUHECKUX U unuHapudecknx obevaek (CM. pucyHOK 26):

D
Bp = UJ—J COS 0Ly (8; =€),

ay, =05,/D(s, - ¢);

- ANA UunuHapudeckon obevaink unu wtyuepa (CM. pucyHok 258):

82p = 1,25 '\/D‘I (52 - C) .

& — CoefuMHeHne KOHUYeCKON W LKUNMHApUYeckol obevaek, 6 — CoequHeHUe KOHWYSCKOR M BUIuHApUdeckod obevaek ¢
YKPENMNAIOUMM KOMBLOM, 8 — COEAMHEHNEe KOHWYecKoW obeqalikv ¢ YUNMHAPUYECKOR MeHbLIEro AuameTpa

PucyHok 25 — CoeauHerune oBevaek 6e3 TopouaanbHOro nepexoaa

27 a8
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D
i
|
|
AH
1) 1
AH
1
D,
i ——
PucyHok 26 —Coefue-  PucyHok 27 — Oc- PycyHok 28 — CoefvHeHune KococuM- PucyHok 29 — KoHundeckas
uue obeyaek ¢ ToOpo- HOBHbLIE pasMephbl METPUYHBIX oDevaex obeyalka ¢ KonbUamMu KecT-
ynantHbIM Nepexoaom KOHWYEeCKore nepe- KOCTH

xoaa

S.l

B

@ — AHVLYE C TOpoMAaNsLHLIM NepexXoioM, 6 — JHUWE C YKPennAKLWUMM KoMbLOoM, 8 — AHWILe Ge3 TopoMAansHoro nepexona u
yKpennsiowero koneua

Pucyrok 30 — MNonorue KoHu4yeckue aHuLLa

8.1.2.2 PacueTHuill gnameTp rnafkon KoHUHecKoit obe4ainky BYUCSIOT No opmyne:
- ANA KoHWYeckon obevalkn Oea TopovnaanbHOro nepexoaa (CM. pUCYHoK 25):

D =D-1,4asino.;
- ANA KOHWYEeGKoK obevanku ¢ ToponaaneHbIM NEPEXOAOM (CM. PUCYHOK 26):
D=D-2[r(1-cosca)+0,7c, sin o]

ANs KoHu4eckux obeqaex co CTyneHYaTblM N3MEHEHWEeM TOMLLUH CTEHKU 1A BTOPO U BCEX nocnegyrunx
HaCTel 3a pacyeTHbIN AuaMeTp D, AaHHON HacTu oBeqaiiKy MPUHKMEIOT BHYTPEHHWI AnamMeTp BonbLuero ccHoea-
HUs,

8.2 06nacTe ¥ yecnoBus npMMeHeHnn pacyeTHbIX hopmyn

8.2.1 PacueTHbie hopMynbl NpUMEHUMBI NPY COOTHOLUSHMN MEXKTY TOMLLMHOW CTEHKM Hapy»HOo obevaikn
M anameTpom B npenenax

0001 < 22> < 0,050,

BbINONHEHWe Takoro yenoBma Ans NONororo KOHW4eckoro Axuwa (o > 70°) He TpebyeTcs.

a* 58 28



FOCT P 52857.2—2007

8.2.2 PacyeTHble dhopmynsl, npusedeHHbie B 8.3.10, 8.4.2 1 8.5.1, N(pUMEHUMbI IPY YCAOBUHK, 4TO pacder.
HblEe TeMNepaTypel He NPEeBLILAKOT 3HAaYEHWR, NPKM KOTOPLbIX A0IKHE YHUTbIBATLCSA MNON3YyYeCTh METAIMOB, T. @
Npu TEMNepaTypax, Koraa JonyckaeMoe Hanpsxerve ornpeaenaeTes TONbKo No Nnpeaeny TeKy4ecT MNu BpeMey.
HOMY COMPOTUBIIEHUIO (Npeaeny Npo4KoCTW). ECNY ToOYHBIX AaHHBIX HE UMEETCA, TO IOPMYIbI TPUMEHWUMbLE Mpy
YCNOBWK, YTO pacd4eTHas TeMnepaTypa CTeHKU obedakm 13 yrrnepoaucTon cranu He npesbllaeTt 380 °C, ua
Hu3konernposadHon cranu — 480 °C v na ayctenutHon — 525 °C.

8.2.3 Popmynel HACTOAWETO CTaHAAPTA HE NPUMEHNMB! [IN151 PACHETA HA NPOYHOCTE KOHWYECKMX NEPEXo-
00B B MECTax KpenrneHus pybaluku K Kopnycy.

B sToM cny4dae pacyeT npoeoaaT no FOCT P 52857.8.

8.2.4 ®opMynbl HE NPUMEHUMbI, €CNW PACCTOAHNE MEXAY ABYMS COCEAHUMMW y3namy obedaex MeHee
CYMMbl COOTBETCTBYIOWNUX pacUeTHLIX ANWH obedaexk unu ecnu pacCToOAHKUE OT Y3NOB 40 ONOPHBIX 3NEMERTOR
cocyna (3a uckHeHmemM bovHbIX Orop Y ONOPHLIX KOMeL) MeHee yABOEHHOW pacyeTHOM S NUHLI 0DeYaliki rio
8.1.2.1.

8.2.5 PacyeTHble (hopmMynsl NpUMeHUMBI NPY YCNOBUK, YTO UCNIONHUTENbHbIE ANMWHBI NEepeXoaHbIX YacTel
obeyaek He MeHee pacqeTHbIX ANUH a4 U a,.

Ecnn 9To ycrioBme He BINONHEHO, HYXKHO NMPOBECTHU NPOBEPKY AONYCKAEMOTro AaBNEHUs, NpU4em BMECTo
S4 W S NOACTABNAIOT,

- OANA coequHeHusn obevaek He3 ToponaanbHOro nepexona

G
Sqg = max{ggs,l, SH}, S5, = Max {asz, S},

- OnAa coegnHeHust 0beyaek ¢ TopouaanbHLIM Nepexo4om Npu onpegenerum koadduuymerTa P no bopmy-
ne(114)

S, = Max {;—LST; SK}; Soy = max{——sT; 3};

S, S =~ PaKTUYECKME TOSNLUWHBLI CTEHOK NMpUGoeaAuHEHHEIX 0DeYdaek (CM. puCyHKK 25, 26).

8.2.6 PopmMynbl yaroB KOHUYECKUX Y LIMINHAPUYECKUX oBedaek Dea ToponaansHora nepexona npuMeHME|
NPY YCNOBMY BbINONTHEHUA YIMOBOTO WWBA C [IBYCTOPOHHUM COLLHbIM NPOBAPOM.

8.2.7 \cnonHUTENBHYIO TONMWWHY CTEHKKM KOHUYECKOro 3anemMeHTa B MecTe CoeanHEHNA AByX 0bevaek sy, 5,
UNu S; Bcerga npuHUMaloT He MeHee TONWKHLI S, onpefensemov no 8.3.1vwnn 8.3.2, 8.4.1 inm 8.4.211 8.8.1, ana
COOTBETCTBYHILUUX Harpy3ok.

HcnonHuTensHasa TOALWMHA CTeHKM LWNNMHAPUYECKOrO 3rieMeHTa B MecTe coeiuHeRnsa aayx obedaek Nom«-
Ha DbITb HE MEHEE MMHUMANBHOW TONWMWHEI CTEHKK, onpeAenaemMon no dopmMynam pasgena 5.

8.2.8 Pac4eT ykpenneHuna OTBEPCTUMH KoHu4eckux obedaek npoeoaaT B cootsetcTeun ¢ TOCT P 52857.3.

8.2.9 PacueT ToNWWHLI CTEHOK NepexogHon 4yacTi obeyaek npoBogaT nnbo METOAOM NoCrenoBarTefibHbIX
npuBnwxeHWA Ha OCHOBaHUW NpeaBapuTenbHOre noabopa U NocnenyoLwwei NPoBepKA Anst BbIBpaHHbIx 3HaYeHWH

D S~ C
s,-¢c M 5 —¢

nWubo cpaay C NOMOLLLIY Avarpama,

Ecnu ponyckaemble HanpsKeHWs MmaTeprManos YacTen Nnepexoda oTnu4YanTea Apyr OT APyra, TO pacyeT no
avarpaMmmam NpeBOLAT NPU UCNONE30BAHUN MEHLLUETO U3 HUX.

3a gonyckaemoe gasneHne, OCEBYH CAMNY W UAarnbaroLL i MOMEHT 4NA KOHWYeCKoW obeYyalku npuHuMaioT
MeHbLIee 3HavYeHWe, NoMyYeHHOe W3 YCIIOBUS NPOYHOCTM UMW YCTOWYNMBOCTM MMAaAKoN KOHWHECKoW obedaliki 1 U3
YCNOBUSA NPOHHOCTU NEPEXOAHON HYacTu. |

8.2.10 Pac4yeT NpUMeHUM Takeke AR KOCoOCUMMETPUYHbIX 0Bedaek, COeqUHEHHLIX C LUNMUHOpUYeCKUMY
obeyarikamu. PacueTHbie BennuuHbl o, D U Dy NpusefieHbl Ha pyucyHke 28.

8.3 KoHnuyecKkue obevyarkn, HarpyxeHHble DaBNeHHUEM

8.3.1 F'napgkwe KoHMYeckue 06eyalku, HarpyeHHble BHYTPEHHWM U30bITOUHLIM OaBNEHUEM

8.3.1.1 ToNnuwWHyY CTeHKM [T1aaKon KOHUYECKoN obevaikv BLIMUCOAT No popMyne

S, 2S,,+C, (99)

K.p
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RO _ DDH 1
e Scp T B¢, [0] - p cos oy (100)
g.3.1.2 [lonyckaemoe BHyTpeHHee U3BbIToHHOE AaBneHue BbINUCAAIT No hopmyne
2[s]pp(s, — ¢}
[p]= D S . 101
o CHE) (101)

COS 04

- 8.3.2 Nmajikue KOHWUYeCKUe obeyankn, HarpyeHHbie HapyXHbIM AaBNeHUeM
"8 3.2.1 PacueTHble hopMynbl TPUMEHUMbI NPK yCNoBun a4 < 70°.

s 8.3.2.2 TONLWMHY CTEHKW B NEPBOM NPUBITMKEHUN BLIMMCISIEOT NO (hopMynam ¢ BBeaeHUeM acbdeKTUBHBIX
'pféémepoa ¢ nocnenyioLLei nposepkoi no doopmyne (104).

S = S¢p T G, (102)
| 1072 D Y 12 pD |
S _ E P E . ’ K 1
rne Sgp. = Max 106 B, [10—55 DE] ’ 2(pp [c] - p cosOq | (103)

~ [Npv NpeaBapyTensHOM OnpeaeneHn TOMWWHLI CTEHKW B KaYecTse pacHeTHulX /g, Dg , By npunnmMmaior
pefM4UHEL, onpedensiemsle no gopmynam (107) — (109).
| 8.3.2.3 [lonyckaeMoe HapyKHOe AaBneHue BeIMUCNAIOT Ao hopmyne

[Pln

Pl [l }*
Jrany (104)
J 1+ ([plg]
-”r;'[_e QDHYCKBGMOG AaBlerHne N3 yCIroBWA HDOL{HOCTHZ
2[0](8, - ©)
[p]n = D

W goriyckaemoe fJaBneHue U3 yenosusi yCTOWYUMBOCTA B Npeaenax ynpyroctu:

208 - 105 F Dg [100(s, - ¢) T-S

[Ple = n, B; = [ D - (106)

SdheKkTUBHEIE pa3amepbl KOHUYECKOK 0BeHank BLIHUCTIAKT Mo hopmynam

_D-Dy
E ™ 2sinoy’ (107)
~ D+Dy . p D + Dy
De = max{2cosa1’ =Ty 031D + D.I)J = tg{:rq}. (108)
3HadyeHue koaddnunerTa B BEIMMCNAT No hopmMmyne:
L D Dg

B, = min11,0; 9,45 = \100(s, = o) | (109)

8.3.3 CoeniuHeHune oBevaitky He3 TopormagansHOro nepexoaa (CM. puCcyHoOK 25a)
8.3.3.1 Pac4eTHble hopmynbl TPUMEHKMbB! IPY YCNOBUSX

oq <70°% (s1—c}=(8,—0C).
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rae f onpegensioT ro hopmyne (114)

Ecnu (s; —¢) < (s, —C), TO TPU NOBEPOYHOM pacyeTe criefyeT NPUHAMAaTL

S4—~C=8,~—C.

8.3.3.2 TonLnHy CTEHKN M3 YCITOBUS NPOYHOCTH MEPEXOOHON 30HbI BLIMUCASIOT Mo dhopmynam;

___ pDp;
p = 2[':F]‘.‘Z(pp ~p'

S

82282[) + C.

(110)

(111)

Mpu onpegenexnu B, KOO DULMEHT B BLINMCHAIOT Mo cbopmyne (114) unu onpegensior no anarpamMmme
(cm. prcyHok 31).
PacyeT ToNWMHbL! CTEHKN KOHUYECKOTO 3/TeMEHTA NEPExona npoBoaAT G NOMOLUbIO OTHOLUEHWA TOMLUUH

cteHok [ S1°6 ) -
32 -

S; —C
8y 2 s, =¢ S * C.
8.3.3.3 KoaghthmumeHT hopmMbl BLIMUCASIOT Mo thopmyne

B4 2 max{0,5; B},

(6] = min ([o];; [o],).

31

12 10987 &8 5 4 3 2 1080307 06 051

p=—

(112)

(113)

Wil NO pUCyHKam 31 — 32 npu s, — ¢ = S2p Y AOTIYCKAEMOM HANPSKEH UK

Pucyrok 31— Quarpamma gns oripeaenenva xoadduumerTa B npy pacuete TOJLMH CTEHOK nepexosoe obevyaek
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B f D 19y
B _0’4 S2 —C 8 —C 2 B 0’25
1+x[52 Hc} x(& —c] (114)

2C0S Oy S5, —C

1_+
§.3.3.4 [Jonyckagmoe BHyTpeHHee 13BbITOYHOE NN HAPYXXHOE JaBNeHne [p] U3 yCroBua RPOYHOCTU Nepe-

xoAHOM HacTu Bbl MCNAIOT Mo hopmyne

2[ol ¢p{Sy - ©)
lp} = DB12+F}S‘22— c) | (115)

rgé ko3 PULMEHT [34 ONPEAensT No 8.3.3.3.
~ 8.3.4 CoeanHEHNE KOHMYECKON obevaiky C YKPernnAoLLKMM KONbLOM (CM. pUCYHKU 256, 29)
8.3.4.1 Popmynbl MPUMEHUMbI NPY YCNOBUAX:
oq=70°
npy COBAMHEHWA C UMNUHAPUHecKon obedaitkon (CM. pUCYHOK 256):

(81—¢) > (52 —9).

Ecnu (s, —¢) < (Sy —C), TO NPW NOBEPOYHOM pacyeTe CnefdyeT NPUHUMaTh §4 — 6 = S, —C.
~ PacqeT NpUMEHUM TOMNbKO NpK OTCYTCTBUY MarnbatoLLero MoMeHTa Ha KonbLie.

Q RN
NS, 0=
\eq\e \\\
Y\ 800
5 él |
) \k o
S 450
\hfoﬂ'
\ e ANE
?SI \?Q‘
\ P
"?l "~ eﬁ}a
oSl .
| | RIgs
; ) = l .
| s
| i \‘\Ej
v A I ~
12 1098 7 6 5 4 3 2 108 0,706 051 12814 16 1,8 2.0
51-0
- —{32}

PucyHok 32 — Ouarpamma ans onpegenerva koadduumnenTa I npu BeINONHEHKW NOBEPOYHOrO pacyeTa

8.3.4.2 MNnowanbs nonepevHoro CeHeHnA yKpennawLLero Kombia BbIMUCAIT No hopmyne
- IPY COeAMHEHUW NO PUCYHKY 258,

_ pD?tgos, [1 _Bat 0,25)

< = "8 lol, 0 B+ 025 (116)
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2 (S ~ C)
roe Ba =( [Ui_;g Py _ ,]J ED ' (11?

Koachdpuument § onpenensiior niubo no dopmyrie (114), nubo no auarpamme (CM. pUcyHoK 32).
Itpn A, <0 ykpenneHue KonbLOM XecTKoCcTH He TpebyeTcs;
- NPY COEaNHEHUM NO PUCYHKY 29:

3 pD? tg Oy

Ax = 8[olk 9y - (118

B cny4asix [edcTBUA Harpyaku 0T HAPYXHOTO 0aBreHWUs UM OCEBOM CXUMAIOLLIEH Gk, M narnbariye
0O MOMEHTA CBapHON LUOB CTLIKOBOIO COEMHEHUSI KOMNbLia A0MKeH BbITh NPpOBapPeH HeNpPepLIBHLIM LUBOM. Mp
ONPEEneHun NNowaaun nonepesHoro cevenns A, Creayer y4nTbiBaTh TAKKE CEHeHWe CTeHoK oBevaek, pacnong

KEHHOE MeX Ay HapyXHbIMK LLBAMU KONbLA W obeyaek.
8.3.4.3 [JonyckaeMoe BHYyTpeHHEee M3bbIToYHOe U HapyxHOe [aBNeHNe 13 YCroBus NPOYHOCTI Nepexoy

HOW 4aCTy BLIMUCASIOT N0 hopMynam:
- [Py coequHEHUN o pUCYHKY 256:

2(cl pp(S2 — ¢}

P1="Dp, + (s, =) (119)
- NPU COEAMHEHNM MO PUCYHKY 29:
_ 8[o]y ¢«
[p]=A Y g o : (120)
8.3.4.4 O6wmiA koacbdmUmueHT hopMEl ANS NepexoaHoR YacTy paseH:
P, = max{0,5; B}, (121)
S1 —€
D - 1+X(SZ—CJ x[s-l—-c)
04 53 ~C 9%~ % 2c0os 04 S, —C
Bo = - = > 7 }
Sy —C
1 1+x(82 _C) s, _G] (122)
By |1+ 2C08s 04 % S —C
By W B, BLIMUCHISIOT Mo hopMynam:
16 A [C]k ¥«
B = K K , -
? (85 —6)yD(s, ~c) [0]29; B3 =0.25. (123)
8.3.4.5 Mposepka NPOYHOCTU CBAPHOIO WBA YKPENNALLEero Konsua
4 A,
Xty 25", (124)
rae th — CyMMa BCexX apPeKTUBHbIX LUMPUH HECYLMX CBapHbIX WBOB MEXAY YKPEnnsowmmm Koneuom #

oBeqalikoi (cMm. pucyHok 256).
Y NPEepLIBUCTOrO CBapHOIO LIBA AefCTBUTENbHASA €70 LLMPUHA YMEHBLLIAETCS B OTHOLLEHNN ANUH CBapHOro

LBa # BCEro nepumeTpa obevaiku. PaccToaHue mMesxy KOHLaMU NPepbIBUCTLIX CBAPHBLIX LWBOB AOMKHO BhiTh HE
Qoriee BoCkMY TONLLWH CTEHKK OBeuaiiky 1 CyMMa BCEX A4NUH CBAPHbIX WBOB HE MEHEE NONOBUHbI ANWHL! KOHTY-

pa KonbLia.
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'g.3.5 CoeanHenne obevaek c TopouaansHbIM Nepexo/ioM (CM. pUCYHOK 26)
8.3.5.1 PacyeTHble (hopMyrbl NPUMEHUMbI APK YCNOBUAX:

o £70° 0< 5 <03.

8.3.5.2 TONWUHY CTEHKW NEPEXOAHON YaCTV BLIMUCNSIOT NO (PopMyrie

S128p*+C, (125)
. __ pDpB;
e Sep = 79 o1 P (126)
/
0Ly = 7[]"'
e 1 180°
S L 11{150°
= . 45°
> 40°
.
30°
R EsEs 20°
|
E
| 15
|
! |
| ! |
I / | 1 10°
_ | 1
| I
/ | |
Iy A/ | |
| I
i 09 08 07 08 05 04 03 02 0,001 0,005 0,01 005 0,1 02
BT-I——' —_— ,Uﬁ

[clp,

PucyHok 33 — [luarpamma 004 onpesenenun kosdgduuuedta B npy paciete TOMUWH CTEHOK — NEpexXoaos obevyaer

B4 onpegenatot no 8.3.5.4.

8.3.5.3 [Jonycxaemoe BHyTpeHHee 13BbiTeHHOE UNk HapyKHoe AaBneHune U3 yCnoBWs Npo4HOCTU NePexXol-
- HOW vacTy

2[c}ep (5t — C)
[p] = D[Ea ey (127)

KoatbdmumerT 5 BbMmucnsioT no diopmyne (128), B u B, — no copmynam (114) 1 (129) unu onpenenstoT no
anarpaMmam, NprBeaeHHbIM Ha pucyHKax 32, 34.
8.3.5.4 B; paeeH:

By = max {0,5; B By}, (128)

rae B seidncnsot no dhopmyne (114) nin onpeaensawoT no AuarpaMmme, NPUBELIEHHOW HA PUCYHKE 32.

=11 (32 _C)-—'L
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—é? oy =707
_q GUG
e 50:3?} )
45°]
;’ 40°
f A
/
{
e
Vi

i, A%A 20°
'f” P
/ 7, 15°

10°

A4
|
I

|
|
|
t
|
109 08 07 06 05 04 03 02 20 40 60 80100 200 2 400 6001000

BT — )
§.-C

PucyHox 34 — [Ouarpamma ans onpefeneHus koadduumeHTa 3. npu BLINOMHEHWN NOBEPOYHOIO pacyeTa

KoadhdpunmenT B, BuiMucnsioT no cpopmyne (129) unm onpegensioT No AanarpaMme, npUBeAeHHOW Ha pu-
CyHke 34:

KOHW (pUCYyHOK 258)
8.3.6.1 ®opMyItLI npUMEHUMbI NPW BLINONHEHWM YCIIOBUS

oy < 70°.
8.3.6.2 TonwuHy cTeHKM BbIYMCHAOT Ao hopmyrne

S3 2 8y + €, (130)

_ pDyPBy
2~ 2¢p[c]-p-

rae 5 (131)
KoatbdbuumenT B, onpepensiot no 8.3.6.4.
PacyeT TonLwmmel cTeHku KoHWdeckoro INEMEHTA NEPEXOAHON HaCTU NPOBOLSAT C NOMOLLBID OTHOLLEHWS
TOMUUH CTEHOK

51 ~C
Sy 2 s, —¢,S2p T C. (132)
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8 3.6.3 [lonyckaemoe BHyTpeHHee M3BbITOUHOE WA HAPYXHOE AaBNeHMe U3 YCIIOBUA NPOHHOCTY Nepexon-

| 'H}jﬁ 4aCTiA BEIMVCASIOT NO chopmyne

2[’3]2 Pp (32 - C)

[P1="D, + (s, - o)

o 8 3.6.4 KoathdrumeHT (bopMbl paBeH

B-ﬂ- = ma)({1 10: ﬁH}:

Ba=P+0,75

éi_;v-mcnmo*r no dopmyne (114} c aameHoin D Ha Dy:

2
npw x(j‘ _E) >1,

D tg &
B, =04 ~ — ——= + 0,5
H S —C 1 (81 _0]2

Sy —C §q4—C TX Sa —C

S; —¢ )Y (s, —cC)cos a1 2

(133)

(134}

(135)

(136)

B,, MOxxHO B 060UX CNy4aax OMPeAENNTE TAKKe No nuarpaMmmam, NPUBELEHHDBIM Ha PUCYHKEX 33 1 36 npw
D=DynS;—C= Sy,

N

i

P d \\

0,008 iis — —f—— S

1 ' 1A | 1 ¥ ‘!?Oﬂ
0,006 \ |

o 1L

0,004 [{1H . ‘ 750
0,002% ,ﬁ’f A | —

| I (| all #,_.-"" \ ; —
0,001 ra -1 | |

1 1 IJ.-P ..-"'"r p \ i ?’on
0,0008 = & e

"ol -*‘""1 | "Jl < |
0,0008170,0004 T I TN \ [ ™~
AR N A

1098 7 6 5 4 3 2 105 06 0,708409 1 12 14 16 1,8 2

Py "

—»(5,-C
S,-C

PucyHok 35 — Ouarpamma Arisi onpefgnedns koathdmumnenTa B, Npu pacdeTe TOMUWH CTEHOK Nepexoaos obevaek
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o 8.3.7 Monoroe KOHUYECKOEe AHULLE C TOPOUAANTLHLIM NEPEXOROM (CM. PUCYHOK 30a)

8.3.7.1 QopmyIib PUMEHUMBI 4TS AeICTaNS BHYTPEHHErD U3BbITOMHOro AaBNeH s MPU BLINONHEHIM Yo,

~ BuR oy > 70°
| 8.3.7.2 TONLWMHY CTEHKU NPUHUMAKT

s’z min {max{s,; s.}; S, + c}; (137)

’ U P
S5 = 03(D ~ 1) g5 a1 (13

rAe S, onpeaensiTno8.3.1 npu D, =Duns. no 8.3.5.

RERNEN
&3}3& quf’:m‘\
’ i
;L.,—

| 2

10071 A J*_
00T W

4007 7

001 CiT
00 1

1000]

R
,
\

X

LS

—-,_-—-u—..u—-—h-‘u-——-—-.n_—

[

|

!

| S
I

l

\
10987 6 5 4 3 2 10,5 ‘kﬂ,? 0808 1 12 14 1,6 1,8 2
BH-I-—-— ———:--{31-(;}

82-0

Pucyrok 36 — Quarpamma ANA onpeneneHua kosdbduymeHTa By NPM BbINONHEHUN NOBEPOYHOrO pacyeTa

6.3.7.3 Jonyckaemoe BHyTpEeHHee n3abbiTouHoe aasnetve NPMHUMAEKT Kak bonblilee U3 aHayeHus

, )12
[p] = o[o] [Uf;@ 2 % J (139)

M MEHBLUETO U3 3HaYeHni [p], onpesensemMsx no 8.3.1 pn s, =s'nB835npus,. =g’

8.3.8 Nonoroe Kohnyeckoe AHULLE C YKPennAowWmuM KonbLoM (CM. pucyHok 306)

8.3.8.1 Gopmynbl fIpUMEHNMBI ANs JEUCTBNS BHYTPEHHETO MaBbITOYHOM AaBIEHUA NPU BINOAHEHNW YCro-
BN

a,>70% s'=3,.

8.3.8.2 TonumHy cTeHku KoHMyeckoro Adklia onpenensaTno 8.3.1.1 npu D, = D.
8.3.8.3 MNriowapb NONEPEYHOro ceverun yrpennsolLero KenbUa onpenenatoT no 8.3.4.2, B kotopom Npu

npu D,=Duana yRpennatouiero konsla no 8.3.4.3, 5 KOTOPOM Npu onpegenexnu 3, cnegyet npuHsTs (81—0¢)=0.
Pacuer npumeHm npu cobnogernn Tpefosanuii 8.3.4.5.
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;_;"-‘_ﬂ 3.9 [onoroe KoHU4ecKoe AAHULe Ge3 TopouOanbHOro nepexona U 6e3 ykpennsouwero Konbua

e B 3.9, 1 dopMyribl IPUMEHIMEL 7151 ABICTBURA BHYTPEHHETO N3BLITOYHONO AABMNEHUS IPH BEINOTHEHMI YCrO-

‘9.2 Tonmey CTEHKW NMPpUHUMaOT:

s'z min {max{s; sq}; $,’ + ¢}, (140)

‘5, BLIMMCSIOT 110 8.3.3.
74 -g.3.9.3 [lonycKaeMoe BHYTpeHHee 3BLITOMHOE fAaBeH1e NPUHUMALOT kak 60MbLUIee 3 3Ha4eHS o], onpe-
| ji&enﬁemorﬂ no doopmyre (138) npu r = 0, u MeHbLUEe U3 3HadeHuid [p], onpeaensembix no 8.3.1 npu s, = 5" 1
“;-DMHUBBB

8.3.10 [Nonoroe KOHX4YeCKoe OHHULE, HAaIrPY)XeHHOE HAPYXHbLIM AaBrieHUem
C78.3.10.1 opmynsl NpUMEHWMB! AN ABUCTBUA HAPYXXHOMO JaBNeHusA Npy ycnosui:

g > 70°.

__ B 3.10.2 JonycKaeMoe HapyxHoe gasneHune BelumcnsanT no dopmyne (104), nonyckaemoe aBneHve B
,npep,enax nnacTu4HocTH no doopmyne (105) u gonyckaemoe Jasnexve g npegenax ynpyroctu BbMUCNAT NO

hopmyne

.
[ple = - \: Du } COS™ Ctq, (141)
rf.l& K= min{O,BB; max {Eﬁ—zs; 0,1 2}}: (142)
DK
& = 3(¥ “cjcos oy (143)
8.4 KoHuueckue o6eyanku, HarpyXeHHbIe CCeBLIMK YCUNTHAMM
8.4.1 CMaakve KOHUYecKue o6eyaiky, HarpyXeHHble OCeBOW PacTArMBaoLlen cUnom
8.4.1.1 TonwmHy CTEHKW BEIMUCNIRIOT NO qropmyne
Sy 2 Sp G (144)
].. " = E 1
Ae Skp = by @, [6] coscly” (145)
8.4.1.2 [lonyckaeMylo PacTArvealoLLyo CUITY BLIMUCNSIOT NO hopmyne
[F] = D4 (s, — ¢) ¢, [a] cos a. (146)
8.4.2 'mapgkue KoHUYeckne obeuainku, HarpyXXeHHble 0CeBOr CXKUMAIOLWEN CUITON
8.4.2.1 PacyeTHble (hopmyIibl NPUMEHMMb! NPY YCNOBUN
o < 70°
8.4.2.2 [Jonyckaemylo OCEBYH CXUMALLYID cury [F] BeIMUCIIAIOT No PopMmyne
[~]
F]=min L F1 ¢t
[F]= ﬁ\( [F]nzo[]n 147)
1
L ([F]E)
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rae Jonyckaemyto OCeBylo CUIY U3 YCIOBUS NPOYHOCTU BEIYUCHSIIOT Mo hopmyne

[F.In = ﬂDF (SI-{ — c)[o] cos Oy (148)

M A0NYCKaeMyto OCEBYIO CUY M3 yCNOBUA yCTOWHMBOCTU B Npeaenax ynpyrocTy BbIYNUCIAT Mo hopMyne

_ 310-1075%E 2 [100(s, — ¢) T
Fle = X705 (D cos o7 105 =9 [ (1a4g)
09D + 01D,
rae De = =55 o (150)

8.4.3 CoepuHenme ofeyaek 683 TOpOMAANLHOro Nepexoaa (CM. PUCYHOK 25a)
8.4.3.1 DopMyribl NPUMEHUMEI NPK BbINOMHEHWK yerosuii 8.3.3.1.

8.4.3.2 lonycxaemyto oceayto pacTArvBaOLWLYIO U CRKUMAROLLYHO CUNY [F] W3 ycrioBusa NnpodHOCTU Nepe.
XOA4HOW YacTu BLIMUCTIAIOT No dopmyrne

[F] = 1D (52 _EL[G]E(I)T' (151)

rae Bs = max {1,0; (2B +1,2)}. (152)

B BerumcnaoT no chopmyne (114) unu onpeaensoT no guarpaMme, npuBeaeHHOW Ha pucyHke 30.

8.4.4 CoeaAMHEeHMe KOHMYECKOW ¥ LMNUHAPKYECKON obeyaek ¢ yKpensIsolWmM KONbLoM (CMm. pucy-
HOK 256). -

8.4.4.1 Qopmynst NPUMeHUMBI NpK BLINOAHEHRWN yorioewis 8.3.4.1.

8.4.4.2 [lonyckaemyto 0CeByIo pacTAriBaloLLyO Ui CRUMAIOLLYHO cuny [F] 13 ycnosusa npoYHOCTY Nepe-
XOAHOW YacTh BLIMUCTISIIOT No hopmMyne

F] = np 2=k 0r (153

roe (g = max {1,0; 2B} (154}

KoabduuueHT 3 onpepenstioT no chopmyne (122), B KOTOPO cneayeT mpuHATh B;=-0,35.

8.4.4.3 [1poBepky CBaApHOTC LUBa YKPENASAIOLLErO KOMbUA BEIROAHAT No 8.3.4.5.

8.4.5 CoeauHenue obeuaek ¢ TOpOUAAIILHLIM NEPEXOA0M (CM. PUCYHOK 26)

8.4.5.1 GopmyIibl NPUMEHUMBI NPY BRINOMHEHWKW yCNoBuii 8.3.5.1.

8.4.5.2 lonyckaemyro 0CEBYI0 pacTAMMBAIOLLYIO UMK CKUMAIOWYIO cUATY [F] U3 yenosus NPOYHOCTH Nepe-
XOOHOW 4acTK BbIMNCNSIOT Mo opmyrie

[F] — TED (ST - gz [U]{ﬁT , (155)
rae By = max {1,0; B, (2p + 1,2)}. (156)

KoadpduumenTsl 31 B, BbucnsaioT no popmynam (114) u (129) unu onpenensioT no avarpamman, nprBe-
AeHHbIM Ha pUcyHKax 32 n 33.

8.4.6 CoeanHeHMe wWTylepa MNKU BHYTPEHHEro LUMNMHAPUYECKOro KOPRYCa C KOHMYECKoN obeyali-
KOW (CM. PUCYHOK 258)

8.4.6.1 ®opMynb! NPUMEHUMBI NPY BLINOMHERWW yCnoeus 8.3.6.1.

8.4.6.2 HonyckaemMyio ocesyto pacTsirnBatolLyio HITM CXUMAIOLLYIO Ty [F] U3 yCNoBUS NPOYHOCTY Nepe-
XOAHOW YacTH BbIMUCNAOT N0 hopMyrie

(32 — E)B[U]Z Py ’ (,1 57)

[F] = =D,
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[ By = max {1,0; (28, — 1)} (158)
B, BEIHHCHAAOT NO dhopmynam (136) nnu (135) unu onpeaensiioT No gnarpamMMe, NpuBeAeHHON Ha pUcCyH-
e 36.
Ke 8.5 KoHn4yeckue oBeyalky, HarpyXeHHble u3rndarLM MOMEHTOM
17+ g.5.1 [lonycKaeMbli n3rubarowuit MOMEHT BbIYUCARIOT No hopMynam
T 43 YCIOBWSA MPOYHOCTH

O

[M] = —1F]. (159)
'-.rﬁe D, = Dy ANS KOHWHECKOro Nepexoaa (pycyHoK 27);
[ BBIMMCTIAOT 10 hOpMye (146).
57 -3 YCMOBUS yCTORYMBOCTW
Ml
[M] = ?
J [ vy ] (160}
[M]e
- Dr
e Ml = 5 [Fln; (161)
Dr
Mg = 55 (Fle (162)

W DE BuMUCTIAIOT No hopmyne (1560).

Ooriyckaembie oceBble cunbl [F], u [Flg BbiunenisiioT no 8.4.2.2.

8.5.2 CoeguHeHWA obevaek

8.5.2.1 Jonyckaemblil U3rnbatoLii MOMEHT U3 YCIOBUS NPOYHOCTU NEPEXOAHOM YacTy BEIHMCARAT No

@meyne
M1 = 21F, (163)

rae 4onycKkaemyio 0ceBylo cuny [F] BeluncnsoT no dopmynam (151), (153), (155) n (157). Tpn  BbiMuCnennu [F]
no cpopmyrie (157) B dopmyne (163) cneayeT npuHsaTs Dy BMecTo D.
- 8.6 CoyeTaHuA Harpys3okx

8.6.1 YcnoBusa npumeHeHUA chopmyn

Ecnu koHvueckas obevaitka Harpy>keHa faBneHuem, 0CeBor CUNon u nsrnbarowmnm MOMEHTOM Y CYMMa
AKBMBANEHTHBIX 4ABIEHNA OT 3TUX Harpy3oK, BbIYUCNAEMbIX MO (POpMYyam:

4F . . _16F
nDZ' M T D3 (164)

Pr =
-cocTaeniset MeHee 10 % paGodvero AaBneHns], TO KOHUMYeCcKylo o6eqaliky pacCuuTeIBaKOT TONbKO Ha AeCTBre
Naenenva. Takyio NPOBEPKY CNneayeT rNpoBOAWTL Kak AnA rNaakok KOHMYecKon obeyakku, Tak u Anst ee TOpou-
-AanbHeIX NepexoaHbIX YacTen y BonbLIero Ui MeHbLIero 0CHoBaHNA, eCn OHK eCTb.
8.6.2 PacyeT npy COBMeCTHOM OeACTBUK HArpy3okK
Ecnv ycnoBue 8.6.1 He BLINOMHEHO ANs rnaaxoi odevyainku Ui XoTk OJHOK U3 NEePexXo/iHbIX YacTen, TO
-ponzsoaAT pacyeT NPy COBMECTHOM AeHCTBUM Harpysok 1o 8.6.2.1 n 8.6.2.2. Tlpn npoBepke NPpOYHOCTH UMK
YCTOMYMBOCTM 4R COBMECTHOMO AeACTBUA Harpy3ok B dpopmynax ( 165) u (167) gna pac4eTHOro HapyXHoro
- fi@BrieHus NOACTaBNSAOT MUHYC P, a ANsi OCEBON OKMMaoLLei cunbl MURYC F. Marnbatowui momeHT M Bceraa
NPUHUMAIOT CO 3HAaKOM NIOC.
. 8.6.2.1 mankue xoHW4eckue obevanku
B cnyyae coBMecTHOro AefCTBUA Harpy3ok HeoBXogUMO NPOBEPATL YCIOBUA YCTOWHMBOCTY MO POPMYNE

P F M
EEGEE (165)
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Kpome Toro, fonkHa ObITh BLINOMHEHA NPOBEPKA NPOYHOCTU U YCTORUMBOCTY OT OTASbHBIX Harpysox

Pl < [p); IFI< [F]; M < [M]. (166)

Honyckaemblie Harpyaku [p], [F], [M] onpenensiotno 8.3.2.3, 8.4.2.218.5.1. [poBepky NpoBOAAT, eCrin g
BbINONHeHo ycrosue 8.6.1 xoTsa B! N5 04HOTO N3 pacHeTHEIX ANaMETPOB KOHKWYEeCKoW obevaliky.

[pu BHYTpEHHEM AaBneHun B chopmyne (165) cregyeT NpUHATE p=0.

2.6.2.2 TepexofHble yacth koHu4eckux obevaek

Kpome nposepku yCroawii OT 0T/emnbHbLIX HArpy30K Mo dhopmynam (166), HeoEx0AUMO NPOBEPUTE BLINONHA.
HWE YCNoBUS

P Fl. M
‘[p] ¥ [F]‘ tm st (167)

rae [p], [F], [M] — nonyckaemMbie Harpyaku aAns NepexofHon YacTu obevaitkn. [poBepKy NPOBOAAT, 8CNU He
BeInonHeHo ycnoene 8.6.1 npu D, = D.

YK 66.023:006.354 OKC 71.120 (02 OKM 36 1500
75.200

Kniouesbie cnosa: cocyfibl U annapatbl, HOPMbI U METOAR! pacHeTa Ha MPOYHOCTL, UKNUHAPNYECKUE, KOHUHECKWUE
0beYarkK, BuINYKILIE, MIOCKUE AHWULLA 1 KPbILLIKKY
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