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Mpepncnosue

Llenn, oCHOBHble MPUHUMUNLI U OCHOBHOW NOPALOK NpoBeAeHnA paboT Mo MeXrocyAapCTBEHHON CTaH-
paptunsauyumn yctaHossieHbl B TOCT 1.0—2015 «MexrocygapcTtBeHHasa cuctema crtaHgaptusaumm. OCHOBHble
nonoxeHua» n FOCT 1.2—2015 «MexrocygapcTteeHHasa cuctema ctaHgaptusauuu. CtaHgapTsl mexrocyaap-
CTBEHHblE. NpaBuia U pekomMmeHaaunm No MexrocyfapcTBeHHOW cTangapTusauun. Mpasuna pa3paboTku, Nnpu-
HATUA. OGHOBMEHNA U OTMEHbI»

CeefgeHusa o ctaHgapTe

1 PABPABOTAH MexrocyaapCTBeHHbIM TEXHNYECKUM KOMUTETOM No cTaHgapTusaunm MTK523 «TexHu-
Ka U TeXHoNorum fo6blum 1 nepepaboTkn HedTH 1 raza»; 3akpbiTbiM akLMOHEPHbIM 06w ecTBOM «METPOXVM
MHXWHUPUHI» (BAO «MXW»); AKUMOHEpPHbIM obuecTBoM «Bcepoccuincknii Hay4yHo-uccnegoBaTenbCKuii
M NPOEKTHO-KOHCTPYKTOPCKNIA MHCTUTYT HedTAHOro mawmnHocTpoeHus» (AO «BHUMNHE®TEMALL»); O6uwe-
CTBOM C OrpaHW4YeHHOW OTBETCTBEHHOCTbI0 «HayuHo-TexHuyeckoe npegnpuatue LEHTPXVUMMALL» (OO0
«HTMN LEHTPXVMMALL»): AKLMOHEpPHbIM 06LW,ecTBOM «HayuyHo-uccnenoBaTesibCknii U KOHCTPYKTOPCKUIA UH-
CTUTYT XMMUYECKOro MawmnHocTpoeHusa» (A0 «<HUNXUMMALL»)

2 BHECEH ®epepanbHbiM areHTCTBOM MO TEXHUYECKOMY PerympoBaHuio 1 MeTposiornm

3 MPUHAT MexrocyfapcTBeHHbIM COBETOM MO CTaHAapTu3auum, meTponorun n ceptudumkauyum (npo-
Tokon ot 14 nona 2017 r. Np 101-)

3a npuHATME nporonocosasnu:

Kpartkoe HammeHoBaHWe CTpaHb! Kosi ctpaHbl o MK CokpalLieHHoe HavMeHOBaHMe HaLMOHa ILHOTO opTaHa

no MK |ICO 3166} 004-97 <UCO 3166) 004-97 1o CTaHgapTVaaLyim

ApmeHns AM MuH3aKOHOMUKM Pecnybnkn ApmeHust

Benapycb BY locctaHgapt Pecny6nvikv Benapycb

KazaxcTtaH Kz locctaHgapt Pecny6nukn KasaxcraH

Kuprususa KG KbiprbiscTaHaapt

Poccus RU PoccraHgapT

Y36ekncTaH uz YactaHgapt

YkpavHa UA MWH3KOHOMPa3BUTUA YKpPauHbl

4 Mpuka3om degepanbHOro areHTCTBa N0 TEXHUYECKOMY perynpoBaHuio n meTponorum ot 14 nekabps
2017 r. No 1991-cT mexrocygapcTBeHHbIli ctaHgapT FTOCT 34233.3— 2017 BBeJeH B AelicTBME B Ka4yecTBe Ha-
LMoHanbHoro ctaHgapta Poccuiickoin depepauumn ¢ 1 aBrycta 2018 1.

5 B HacTosiweM CTaHAapTe yuTeHbl OCHOBHbIE HOPMATUBHbIE NOMOXEHUS CNEAYIOLNX MEXAYHAPOLHbIX
CTaH4apToB:

- ISO 16528-1:2007 «KoTnbl u cocyabl, paboTatwme nog fasneHvem. Yactb 1. TpeboBaHus kK paboumm
xapaktepucTukam» («Boilers and pressure vessels — Part 1: Performance requirements», NEQ);

- ISO 16528-2:2007 «KoTnbl 1 cocyabl, paboTawuwume nos gasnexHvem. Yacto 2. MNMpoueadypbl BbiNnoa-
HeHusa Tpe6oBaHmit 1ISO 16528-1» («Boilers and pressure vessels — Part 2: Procedures for fulfilling the
requirements of ISO 16528-1». NEQ)

6 MoproToBneH Ha ocHoBe npumeHeHns TOCT P 52857.3—2007 n TOCT P 52857.9—2007*

7 BBEJEH BINEPBbIE

* MNpukaszom PeaepasibHOr0 areHTCTBa N0 TEXHWYECKOMY peryniMpoBaHuio 1 meTtponorum ot 14 gekabps 2017 r.
Ne 1991-ct FOCT P 52857.3—2007 1 FOCT P 52857.9—2007 oTMeHeHbI ¢ 1 aBrycta 2018 .
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WNHdopmaumsa 06 nsMeHeHnsax K HacTosLeMy cTaHfapTy Ny6aMkyeTca B eXerogHoM nHopMaLnoH-
HOM ykasaTene «HauuoHanbHble CTaHAapThl», @ TEeKCT W3MEHEHUA U NONPaBOK — B €XEMeCAYHOM WH-
hopmaLnoHHOM yKasaTene «HaunoHanbHble CTaHAapThi». B cnyyas nepecMoTpa (3aMeHbl) UM OTMeHbI
HacTosLWero craHfapTa CooTBeTCTBYLWee yBefom/eHe OyaeT onyb/IMKOBaHO B €XeMeCAYHOM WH-
opmaunoHHOM ykasaTene «HaunmoHanbHble cTaHfapTbl». CooTBeTCTBYWLWAA VHpopmauus, yBeLom-
NleHne 1 TeKCTbl pasMeLialnTCcsa Takke B MHPOPMALMOHHON cucTeme obLiero nonb3oBaHnsa — Ha odu-
UunanbHoM caliTe ®eaepasbHOro areHTCTBa N0 TEeXHNYECKOMY PeryanpoBaHuio U MeTposornum B ceTu
NHTepHeT (Www.gost.ru)

© CrtaHpapTuHdopm. 2018

B Poccuiickoii ®egepaunn HacTOAWMNA CTAHAAPT He MOXEeT 6biTb NO/IHOCTHIO WU YaCTUYHO BOCNPOU3-
BEJEeH. TUPaXNPOBaH ¥ pacnpocTpaHeH B kKauecTBe ohuLMuanbLHOro n3gaHusa 6e3 paspeleHns degepanbHoro
areHTCTBa N0 TEXHUYECKOMY PErysiMpoBaHuio U MeTposiorum
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M E X IO CVY 4L AP CTUBEHHUGbB ” C T AHAOAPT

Cocyfabl 1 annapartsl
HOPMbl N METO/Abl PACYHETA HA NMPOYHOCTb

YKkpenneHvne oTBepcTuii B o6evaiikax n gHULaX NP BHYTPEHHEM U HAPYXHOM AaB/IEHUAX.
PacyeT Ha MPOYHOCTb 06e4Yaek M AHULL NPV BHEWHUX CTATUYECKUX HArpy3Kax Ha WwITyuep

Vessels and apparatus. Norms and methods of strength calculation.
Reinforcement of openings in shells and bottoms under internal and external pressure.
Strength calculation of shells and bottoms under external static loads on the nozzle

Jata BBefeHuns — 2018—08—01

1 06nacTb NpUMeHeHuns

HacToswunii ctaHfapT ycTaHaBnuBaeT HOPMbl M MeTOAbl pacyeTa Ha NPOYHOCTb YKPEnseHus oT-
BEPCTUIA B LUNUHAPUYECKUX W KOHMYECKMX obeuvalikax, KOHUYECKMX nepexogax, BbIMYyKAbIX AHULLAX ©
KpbIWKax COCyA0B 1N annapaTos, paboTawwmnx nog AelicTBUEM BHYTPEHHETO N36bITOYHOTO NN HAPYXHOTO
[aBNeHNs, NPUMEHSAEMbIX B XMMUYeCcKol, Hed)TerazonepepabaTtbiBalolen n Apyrux oTpacnax NpombiLl-
NeHHoCTH.

B HacTofleM cTaHfapTe Takxe npusefeH MeToj pacyeTta Ha NPOYHOCTL o6eyvaek v AHULLL NPU COBMECT-
HOM AelCTBUN BHYTPEHHErO M36bITOYHOrO AaBMEHUA U BHELWHUX CTAaTUYECKUX HAarpy3oK Ha WTyLep u Harpy-
XEHWS. BbI3BAHHOIO CTECHEHHOCTbIO TeMnepaTypHbIX gedopmaLunii.

HacTtoawuii ctaHgapT npumMeHsieTcst coBMecTHO ¢ TOCT 34233.1 u feiCcTBUTENEH NPU YC/IOBUU, UTO
TO/ILWMHBI CTEHOK 06e4aeKk, NepexofoB U AHUL, OTBEYaKT YCNOBUSAM MPOYHOCTU U YCTOWNYMBOCTM B COOTBET-
cteumn ¢ TOCT 34233.2.

2 HopMaTuMBHbIE CCbIMIKK

B HacToswem cTaHgapTe UCNosb30BaHbl HOPMAaTMBHbIE CCbIIKW Ha cnepytoline ctaHgapThl:

FOCT 34233.1—2017 Cocyabl n annapatbl. Hopmbl 1 MeToAbl pacyeTa Ha NpPo4YHocTb. Obuwmne Tpebo-
BaHuUA

FOCT 34233.2—2017 Cocypabl 1 annapartbl. HoOpMbl 1 MeToAbl pacyeta Ha NPOYHOCTbL. PacyeT uManH-
APUYECKUX N KOHUYECKNX 06evaek, BbINYK/bIX U MNJOCKUX HULL U KpbILIEK

FOCT 34233.6—2017 Cocyabl n annapatbl. HOpMbl 1 MeTOoAbl pacyeTa Ha NPOYHOCTb. PacyeTt Ha npou-
HOCTb MNPV MasioLNKNOBbLIX Harpyskax

MpumeuaHne — T[lpu NONb30BAHWN HACTOSALWM CTAHAAPTOM LiE/IECO06pa3HO NPOBEPUTL AEACTBUE CCbINOY-
HbIX CTAHAAPTOB B MH)OPMAaLMOHHOI cucTeMe 06LLero Nosb30BaHns — Ha ouLMasbHOM caiite deaepasibHOro areHT-
CTBa MO TEXHWYECKOMY PEry/IMPOBaHNI0 U METPOSIOMU B CETU VIHTEPHET UMM MO EXEroAHOMY WH(OPMALIMOHHOMY YKa3a-
Teno «HauyoHaslbHble CTaHAapTbI», KOTOPbIK ONy6IMKOBaH MO COCTOSIHMIO HA 1 SiHBaps TEKyLLero roaa, 1 no Bbinyckam
€XEeMeCSYHOro MHGIOPMAaLMOHHOTO yKasaTens «HaluoHa/bHble CTaHAaPTbI» 3a TEeKYLWUA rof. ECn CCbiIoUHbI cTaHaapT
3amMeHeH (M3MeHeH), TO NPU NoJIb30BaHNM HACTOSALLYWIM CTaHAAPTOM C/ieAyeT PYKOBOACTBOBATLCS 3aMEHSIIOLLUM (U3MEHEH-
HbIM) CTaHAAPTOM. EC/M CCbIIOYHBIN CTaHAAPT OTMEHEH 6e3 3aMeHbl, TO MOJIOXeHVe, B KOTOPOM AaHa CChifka Ha Hero,
NPUMEHSIETCS B 4aCTW, He 3aTparMBaioLLei 3Ty CCbKy.

M3paHue ouymansHoe
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3 0O603Ha4yeHus

B HacTosiWeMm cTaHAapTe NpUMeHeHbl cneaytoume 0603HaUYeHUS:

A — pacyeTHas nnowagb Bblpe3aHHOro cevyeHus obevalikm nnam gHuwa, noanexaliero KomneHca-
umm (cM. pucyHok A.1 npunoxeHus A), MmM2;

A, — nnowaAb YKPenaaioLwwero ce4eHunst BHelLHel yactu wrylepa (CM. pucyHok A. 1 npunoxenuns A), MM2;
A2 — nsiowajb NONEPeYHOro CeYeHNs HakNagHoro Kosbla, MM2;
A3 — nnowajb YKpennawlero ce4YeHns BHYTPEHHeNn yacTu wTyuepa (CM. pucyHok A.l npunoxe-

Hua A), MM2;
a0, a,, a2. a3. a4 — koacppuyuneHTbl pa3noxeHUs B CTENEHHOW pag;

b — MWHMMaNbHOE PacCTOsHUE MeXAy HapyXXHbIMW NOBEPXHOCTSIMU BYX COCEAHMX WUTYL,EPOB, U3Me-
psieMoe No NOBEPXHOCTU YKPEnasiemMoro afieMeHTa (CM. pucyHkn A.8 n A.9 NpunoxeHns A), MM.

c — cymMa npubaBoOK K pacyeTHOW To/lHe CTeHkM obeyvalikn, nepexoja wuav gHuuia, Mwm;

C,, C2, Cy C4 — napameTpsbl:

cs.C ;» — cymma npnm6aBoK K pacyeTHbIM TO/ILLMHAM CTEHOK LITYL,EepPoB, MM;

c. 1 «* cj, — npnbaBka N5 KOMNEHCALUN KOPPO3NN CTEHKU BHYTPEHHE! YacTu WTyLlepa, MM;

D — BHYTPEeHHut AnamMeTp LUANHAPUYECKoi obeyaiikn unu BbIMyKIOro gHUWa, MM;

Dv — BHYTPEHHWt AnamMeTp KOHWYeCKoi o6eyvalikn No LeHTPY YKpenasemMoro oTBepcTus, M;

Dp.Dp O£ — pacyeTHble BHYTPEHHUE ANaMeTPbl YKPenasaeMbiX 3/1IEMEHTOB, MM;

Dc — AnameTp CpeAnHHOI NOBEpPXHOCTN obeyaiiku y 0TBEPCTUS, MM;

D2 — HapyXHbIl AnameTp HakNagHoro Konbua, MMm;

d. (.49 — BHyTpeHHUWe AVaMeTpbl WTYLEPOB, MM;

do — Haub0/bLWNiA JONYCTUMbIWA AnaMeTp O4MHOYHOTO OTBEPCTNSA, He Tpebylolwero 4ONoAHNTEbHO-

ro ykpenneHusa, npn Hanndmum N36bITOYHOM TOJIWMHbI CTEHKM Ccocyda, MM;

dop — pacuyeTHbIli AnameTp OTBEpPCTUSA, He TpebyloLwero ykpenaeHus, npu oTCyTCTBUU U3ObITOYHOW
TOJIWMHBI CTEHKM cocyfa (CM. pUcyHOK A.1 npunoxeHusa A), MMm;

of, — MakcumasnbHas 0Cb CUMMETPUM OTBEPCTUA HEKPYTOW opmMbl MAKM 60MblIAA OCb OBASIbHOTO
oTBepcTusa (CM. pucyHkn A.1la n A.16 npunoxeHus A), MM;

d2 — MUHMManbHas 0Cb CUMMETPUN OTBEPCTUSA HEKPYrn1oi hopMbl MAM Manas oCb OBa/iIbHOrO OT-
BepcTua (CM. pucyHkn A.1la n A.16 npuaoxeHusa A), mwm;

dp — pacueTHbIl guameTp OTBEPCTUSA, MM;

dc — AnamMeTp CPeANHHON NOBEPXHOCTU WTyuepa, MM;

dmeK — MaKCMMasbHblii fuameTp OTBEPCTUSA, MM;

e — paccTosHue OT HapyXHOl NOBEPXHOCTU LWTyLepa A0 BHELWHEro kpasa AHuwa (CM. pucyHok A. 13

NpuUNoXeHns A), MM;

Fz, FX, Fy — BHelwwHAa oceBas W BHeLWHNWEe NonepeyHble CUIbl B MecTe nepecevyeHWs ocu wTyuepa c
obpasywwen umnuHagpunyeckoin obevaliku uan BbINYKNOro AHuuwia (cm. pucyHok B.1 npu-
noxenunsa b). H;

(GG} — gonyckaemas ckumarlias ocesas cuna, onpegenseMas U3 yca10BMA NPOYHOCTM ob6evaiiku
wryuepa. H;
[FJ — [Jonyckaemoe oceBoe ycunve Ha wtyuep, H;

[FJ; [Fzly, [F/2] — ponyckaemble oCeBble YCUNNA U3 YCIOBUSA NPOYHOCTU o6evalikn 1 BbINyKAbIX AHUL,. H;

H — BbICOTa BbII'IyKI'IOVI 4acTn anannTnyeckoro aHnuia oo BHyTpeHHeVI NOBEPXHOCTN, MM;
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Kv K*, Kr.K. — BcnomoraTtenbHble KO3 PULNEHTbI;

Kn — 3(hPEKTUBHbLIN KOIPPULMEHT KOHLEHTPALUN HANPSHKEHWUN;

LO — WKUPKHA 30Hbl YKPENIeHNs OTBEPCTMA (CM. pUCYHOK A.1 npunoxexus A), Mm;

Li — paccTosiHMe OT Hapy>XXHOW NOBEPXHOCTH WTyuepa A0 6anxaliliero Hecywero KOHCTPYKTUBHOTO

anemeHTa (CM. pUCYHOK A.14 NpuaoxeHus A), MM;

L2 — pacyeTHas WUpuHa 30Hbl YKPENnIeHUs Npu Hanuumy o6Lero HaknagHoro Konbua ansa gByx oT-
BEPCTUNA. MM;

| — UCNOSIHUTENIbHAS WMPUHaA TOPOO6pa3HOoli BCTaBKM UM BBAPHOTO KO/bLa (CM. pUCYHOK A.7 npu-
noxexuns A), MM;

Ip — pacyeTHas LWMpUHA 30Hbl YKPEneHus B cTeHke obeyvalikv, nepexoga Wau AHuLLa B OKPECTHO-
CTU WTyuepa unm Topoo6bpasHoil BCTaBKU, MM;

1,,U.1y. B.i3.13 — ucnonHuTenbHble A4AUHbI NAaTPy6KOB WTyLepoB (CM. pucyHkn A.1—A.9. A.11—A.14 npu-
noxenua A), Mm;

/1pl 13p — pacyeTHble ANUHbI WTyuepa (CM. pUcyHok A.1 npunoxeHus A), Mwm;
pacyeTHble A/IMHbI B3aUMOBIUAIOLWMX WTYLEPOB, MM;

— MCMNONHUTENbHAA WUPUHA HakNagHbix konewy (cM. pucyHkun A.2. A.4. A5. A.8. A.11—A.14 npwu-
noxexus A), Mv;

12p — pacyeTHas WKWPMHA HakNaAHOro Konbla, Mm;

¥ — paccTosiHne OT LeHTpasibHOW Ocu BbIMYKAOro AHULA A0 Hanbonee yAasneHHOW TOUYKM KPOMKM
oTBepcTua (cMm. pucyHok b6.16 npunoxeHns b), mwm;

Mb — BHELWHWNIi n3rnbarLwmnin MOMeHT B MecTe nepecevyeHnss ocu WTyLepa c o6pasytoLeii BbINyk1oro
AHuwa (cM. pucyHok 5.16 npunoxeHusa B). H mMMm.

Mx — BHELWHUA n3rnbaroLmnini MOMEHT B OKPY>XHOM HanpaB/ieHUn B MecTe nepecevyeHunss ocu wryLlepa
c obpasyoLei uunmHapuyeckoin obevainkn (cM. pucyHok b.la npunoxenuns b). Hmm;

My — BHELWHUA n3rnbarLmnini MOMeHT B NPOAO/bLHOM Hanpas/ieHUN B MeCTe nepeceyeHns ocu WTy-
Luepa c obpasywLei umunuHgpuyeckoli obevaikn (cMm. pucyHok b.1la npunoxeHua B). H mm;

Mr — KpyTAWMIA MOMEHT B MecTe nepecevyeHns ocu wTyuepa ¢ obpasywlieit obevalikn (cMm. pucy-
Hok B.1a npunoxeHua B), HMMm;

[M] — pgonyckaeMblii n3rnbawoLwmii MOMEHT, onpegensiemMblii U3 yCo0BUSA NPOYHOCTK obevaiikn wTyue-
pa. Huwm;

[MX\ [Mal]; [Mx2); [My]\ [MyX; [M./2] — ponyckaeMble n3rnbaroLime MOMeHTbl 13 YC0BUSA NPOYHOCTU oGeuvaii-
Kn. Hmm;

[M6]; [Wh1J [Mb2] — ponyckaemMble usrméarle MOMEHTbl U3 YC/I0BUS MPOYHOCTY BbINYK/bIX AHAW,. H MM;

p — pacyeTHOe faBfieHune B cocyfe nan annapate (BHyTpeHHee n36bITOYHOE UNKN HapyxHoe). MMa;

ppn — pacyeTHOe HapyxHoe faBfieHune A1 onpefesieHus TOJLWMHbI CTEHKM cocyga wau annapara
C OTBEPCTUEM, He TpebyloL MM AO0MNONHUTENIBHOTO YKpenneHusa. MMa;

[p] — ponyckaemoe gaBfieHne B afileMeHTe. MMMa,

[pl, — Jonyckaemoe gaBfieHue B npegenax naacTuyHoCTn u3 ycnoBua npoyvHocTtu. MMa;

[pIf — ponyckaemoe gaBfieHue B npegenax ynpyrocTu us ycaoBusi ycToiumMBocTH, onpegensiemoe ans
cooTBeTCTBYOWMNX o6evalikn n gHuwa 6e3 oteepcTtuii no FOCT 34233.2, MMNa;

R — Hanb6OoNbLWNI BHYTPEHHWNI paAnyc KpUBMU3HbI BbINYKIOT0 AHULLA, MM;

Rc — pajmnyc KpMBU3HbI CPEeAUHHON NOBEPXHOCTU BbIMYKNOro AHULWA Y OTBEPCTUSA, MM;

Rn — paguyc KpyroBoro Hak/iafHOro kKojiblia npu COBMECTHOM YKPEenjeHWuW OTBEpPCTUA (CM. pucy-

HOK A.9 npunoxeHusa A), Mwm;



FOCT 34233.3—2017

R* — pagnyc HeCMMMETPUYHOro HakiagHoro Kosbla 0KOM10 OTBepCcTua aAnameTtpom tf' (CcM. pucyHok
A.9 npunoxeHusa A), mm;

a" — paAnyc HECUMMETPUYHOTO HaKNaAHOro KosibLia OKOJI0 OTBEPCTUS AnameTpom 4“ (CM. pUCYHOK
A.9 npunoxeHusa A), mm;

r — paguyc oT60OPTOBKM NO BHYTPEHHE NOBEPXHOCTW YKPENIAEMOro 3/ieMeHTa Uy TOpoBoit Yactu
TOpo0o6pasHoin BCTaBku (CM. PUCYHKM A.6 n A.7a npunoxeHns A), MM;

s — WCNoNIHMTesNIbHasA TOMWMHA CTeHKM obeuvaliku, mepexoja WU [HWLLA B 30HE PacnoIoKeHus
WwTylepa, a Takxe TosMHa TOpoo6pas3Hoil BCTaBKM UM BBAPUOTO KOJbLA, MM:

sO — ncnofiHMTesnbHasA TOMWMHA CTEHKN 06evaiikn, nepexoAa uiv gHula 3a npegenamMv Topoobpas-
HOVi BCTaBKW WM BBAPHOTO Ko/bLa (CM. PUCYHOK A.7 NpuaoxeHns A), Mm:

sp — pacyeTHasa TO/WMHA CTeHKW obevaiiku, nepexoja WM AHUWA, a TaKkKe pacyeTHas TO/MLWMHA
TOpoOo6pa3Holl BCTaBKN MM BBAPHOTO KO/bLA, MM;

SS — 3KBUBa/IeHTHaA TOoJilWMHa CTEHKN, MM;

— pacueTHas To/lIlMHa CTeHKU o6eyaiiki, nepexoa Uau AHuwa 41a onpefesieHns guaMmeTtpa oT-
BEPCTUS. He TPeBYIOLLErO AONONHUTENBHOTO YKPENNEHUS, MM;

s,, " — WCMOJSIHNTE/bHbIE TO/LWMHbLI CTEHOK WTYLEPOB, MM;

s,p. — pacyeTHble TOMLWUHbI CTEHOK WTYLLEPOB, MM;

S2.  Sj — WCNONHUTENbHblE TOMLWMWHbLI HakNaAHbIX Konew, MM;

s3. — WCMOJSTHNTENbHbIE TOMLWMHbBI BHYTPEHHMUX YacTeil WTyLepoBs, MM:

t — A/INHA OTBEPCTUS B OKPY)XXHOM HanpaBsieHUn (CM. pUcyHOK A. 12 npunoxeHunsa A), mm;

\% — pacyeTHbIl KOAPPULNEHT CHKEHNA NPOYHOCTU CTEHKN LUANHAPUYECKON N KOHMYecKoi obe-

yaek naun BbINYKAbIX AHULL, 0CNnab/eHHbIX OTBEPCTUSMU, NPU 4EeACTBUN BHYTPEHHEr0 N36bITOY-
HOTO UK Hapy>XHOTo AaB/NeHUA;

X — paccTosiHWe OT LieHTpa YKpenasiemMoro oTBEPCTUS f,0 OCU INNUNTUYECKOTO AHULLA, MM;
op, az,aM — KO3 (ULMEHTbI KOHLEHTPaLNUM HANPsHXKeHUn 0OKOMO WTyuepa:
a — MO/I0BMHA yrna npu BepLUMHE KOHWYeckolt o6evalikv, rpag;

P — Yron Mexay NvMHueir, coefuHALWeR LeHTpbl 4BYX B3aWMOBINAIOLWMNX OTBEPCTUl, N obpasyto-
uieli obevalikm (cMm. pucyHok A.KOa npunoxeHus A), rpag;

Pi, 32 — YIbl MeXAY TUHUSAMU, COeANHALWMMN LEeHTPbI ABYX B3aUMOBAUSAIOLWNX OTBEPCTUiA, n obpasy-
touielt o6evanku (CM. pucyHok A.17 npunoxeHus), rpag;

y — Yron MexAy OCbl Hak/IOHHOTO WTyLepa M HOpMasibio K MOBEPXHOCTM 06eyvaiiku unu gHuuia B
TOUKEe MepeceyeHns ocu WTyLepa ¢ BHELWHEeN NOBEPXHOCTbO o6eyvaliku unu gHuwa (CM. pUCyH-
k1 A.116. A. 13a npunoxeHusa A), rpaa:

of . -f — YIbl MEXAY OCAMU HAK/OHHbIX WTYLEPOB N HOPMasnsaMnU K NOBEPXHOCTU obevaek Unu AHUL, B
cnyyae B3aUMOBNUSIOLWMX OTBEPCTUIA (CM. pucyHOK A.8B npunoxeHusa A), rpag;

KC — reoMeTpuYeckuii napameTp ANS LUIUHAPUYECKOW ob6eyvaiiku;

XB — reomeTpuyeckuii napameTp 415 BbIMYKJ0r0 AHWLIA;

R — amnauTyga HanpsxeHuii. MMa;

ap. aF. am, aMx, oMy. AT — pacyeTHble HanpsxeHus. MMa:

Oap, AoP, Aaar Anw . AaMy — pasmaxu HanpsxeHuii. MMMa;

[9] — pgonyckaemoe HanpsbkeHue gns maTepuana obevaikm, KOHUYECKOro nepexofa Uaun BbINyKI0ro
OHULLA Npu pacyeTHo TemnepaType. MMNa;

[a], — ponyckaemoe HanpshkeHue A1 maTepuasna BHeLWHel YacTu wTylepa npu pacyeTHol Temnepa-
Type, MMa;
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[on — [Jonyckaemoe HanpsxeHue ANA maTepuana HaknajHoro Konbla npu pacyeTHoOW TemnepaTtype,
MMa;
ns3 — [JonyckaeMoe HanpshkeHue A5 mMaTepuana BHYTPEHHel yacTu wTyuepa npu pacyeTHOn Tem-

nepatype. MMMa;

na — [Jonyckaemoe HanpshkeHue Ans matepuana Topoo6pa3Hoil BCTABKM WKW BBAPHOTO KO/bLa npu
pacuyeTHoli TemnepaTtype. MMMa;

Pdp, de — OTHOLWEHNA Harpysok;
P — KO3 PUUMEHT NPOYHOCTM CBAPHOTO COEANHEHNS;
— KO3 PULUMEHTBI MPOYHOCTU NPOAOJbHBIX CBAPHbIX WWBOB LWTYLEPOB;

XV x2' X3' X4- JEt %2 Xj- X* Xa X3 — OTHOLWEHNA A0oNyCKaeMblX HanpsXeHuii;

L/ — Yron Mexgy n/ocKoCTbio, Npoxogsalleli yepes oCb MPOAO/BLHONO LWBA WTyLepa U 0Cb 3TOr0 WTY-
uepa. u NN0CKOCTb NPOAOSABLHOIO OCEBOr0 CEYEHUS LUAUHAPUYECKOW MM KOHMYEeCKol obe-
yaiiku, npoxoasueii yepes LEeHTP 0TBEpPCTUA (CM. pucyHok A.15 npunoxeHus A), rpag;

ryr — YIbl ME@XAY N0CKOCTSIMU, MPOXOASLLMMM Yepes3 OCK Y NMPOAO/bHbIE WBbI LUTYLEepPoB, W NI0CKO-
CTbl0. NpoxoAlLei uepes ocu WTyLEPOB (CM. pucyHOK A.15 npunoxeHus A), rpag;

«© — yron mexay 60sblueli 0Cbl0 0Ba/IbHOrO OTBEPCTUA U Npoekuueli obpasyLleil obevaiiku Ha nno-
CKOCTb NPOJ0/IbHOrO OCEBOro ceveHnsa cocyaa (CM. pucyHku A.1la u A.16 npunoxeHusa A), rpag,.

4 O6wWwmne NONOXKEHNSA

4.1 CsoiicTBa MmaTepunanos, Tpe6oBaHNA K KOHCTPYKLUW, N3TOTOBIEHMIO Y KOHTPOJIIO AO/DKHBI OTBEYaThb
TpeboBaHUSIM HOPMAaTUBHbIX OKYMEHTOB Ha COCYyAbl 1 annapaTsbl.

4.2 PacueT ykpenseHus oTBepcTuii B obevaiikax v AHULLAX OCHOBAH Ha Teopun npefesibHbiX Harpy3ok.
B HacTosAlWeMm cTaHAapTe npuBefeHbl YCNOBUA MPOYHOCTU LUIUHAPUYECKUX 0Oeyaek, KOHNYECKUX nepexo-
[l0B 1 BbINYK/bIX AHNULY, OCNab/eHHbIX KPYT/IbIMU N OBa/IbHbIMU OTBEPCTUSIMU. Teopus npefenbHbIX Harpysok
npegnonaraeT, YTO MaTepuan B yCA0BMAX aKCnayaTaunm naacTuyeH.

4.3 PacueT ykpenneHns oTBepcTuii B obeyvalikax u gHuLWax noj AeicTBMEM BHYTPEHHEro N36bITOYHOTO
WAV HapyXHOro AaBfieHns npeAcTasneH B pasgenie 5 B popme MoOAUMLMPOBAHHOTO MeToAa 3ameLlieHuns
nnowagei.

4.4 TMpepensl NPUMEHEHNA pacyeTHbIX (HOPMYN HACTOsLLEro cTaHAapTa orpaHMynBalTCA YCN0BUSAMU,
npueefeHHbIMKN B Tabnuue 1. Kpome TOro, meToguka pacyeTa Ha NPOYHOCTb 06evaek 1 AHULL, NPU BHELIHUX
cTaTMyecKknx Harpyskax Ha LWTyLep npMMeHuMa npu BbINOSHEHUN YCNOBUIA, npuBeAeHHbIX B 6.1.1 n 6.2.1.

Ta6nuuya 1— Mpegenbl NPUMEHEHNSI pacyeTHbIX (PoOpMyI

IMpenerb! npyMeHeHnst hopMy/ Ay1st pacyeTa YKperyieH!st oTBepcTui

HavveHoBaHve
napameTpa B LWMHOPUHECKNX G B KOHHECKix a 3/VMIMTUHECKNX B Cihepueckix
obeuatikax obevaiikax, nepexonax AHVLLEX (KDBILLKAX) 1 TopocdhepryeCKIX
W SHALLEX (KPbILLKaX) OHALLAX (KPbILLIKaX)
OTHoweHne Aname- d X
TpoBl> -2--eem £1
>,
OTHolleHne ToNWw-
Hbl CTEHKM 06eyaiikn
WM gHUWa K auame- COfa
Tpy”"
1) Mpu pacyeTe Ha NPOYHOCTL O6EYaeK 1 AHULL, NPy BHeuJHMXfCTaZTAquCKMx Harpyskax Ha Wwryuep Ans uuamHapu-
r —F
yeckux obevyaek —-----S 0,6, 4715 BbINYK/bIX AHWLL U KpbllleK — —-------£ (6
o] B
2) flonyckaeTcs BbINO/IHATL pacyeT yKpenieHus oTBepcTuii B Tpybax gnametpom D < 200 mm npwu £«4j 0,3
no pasgeny 5. (6]
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4.5 PacyeT Ha NPOYHOCTb 0604YaEK U AHULLY MO COBMECTHbIM AENCTBMEM AaBNEHUSA, BHELWHNX cTaTnye-
CKMX Harpy3KoK Ha WTyLUep U HarpyxeHus, BbI3BaHHOTO CTECHEHHOCTbIO TeMNepaTypHbIX Aedhopmaunii, npea-
cTaB/fieH B pasfene 6. B ctaHgapTe npuBeAeHbl YCA0BUSA NPOYHOCTU LUANHAPUYECKUX 06eyaek U BbIMyK/bIX
OHUL, B 30HaX BPE3KW LWITYLEPOB C KPYr/bIM MONEPeYHbIM CeYeHNeM, HOpMasibHO PacnoIOXEHHbIX K NOBEPX-
HOCTW.

Mpu BbINOIHEHMMN pacyeTa B COOTBETCTBUM C pa3fesiom 6 o6s3aTenibHbIM ABAAETCSA Takxe NpoBefeHne
pacueTa yKkpenneHus oTBepCcTuiA Npu AeicTBUN TONbKO AAaBEHNS B COOTBETCTBUUN C pasfenom 5.

4.6 Ecnu cocyf paboTaeT B yC/10BUAX MasIOLUKNOBOIO Harpy>XXeHusa, To B JONO/IHEHWE K pacuyeTy y3/10B
BpE3KM WTYLEPOB MO HACTOAWEMY CTaHAaPTY BbINOJIHAT pacyeT Ha MasioLUKI0BY NMPOYHOCTL B COOTBET-
ctBun ¢ FOCT 34233.6.

4.7 B Tex cnyyasx, Korga COOTHOWEHNA pa3MepoB NpeBbillalT npejensl, ykasaHHole B Tabnuue 1 nam
B 6.1.1 n6.2.1, uan korga matepuan He o6nagaeT AOCTATOYHOW NNACTUYHOCTLIO, UM KOrda No Kakum-nn6o
ApYyrMM napameTtpam K yCNOBUSAM 3KCMjlyaTauun He BbINOJHAITCA YCNOBUSA NPUMEHEHUA HACTOSLLero cTaH-
papTa. gonyckaetca NpUMeHATb Apyrue meToAbl pacyeta. MeTogbl onpefeneHns HanpskeHwd mMoryT 6biTb
YMCNEHHbIMW, aHAIUTUYECKUMU UK IKCMepUMeHTanbHbIMU. [1/15 KAYECTBEHHOTO onpeAeeHns HanpsKeHui
peKkoMeHAyeTCs UCNoNb30BaHWe NPOBEPEHHbIX M 06LWenpu3HaHHbIX MeToa0B. OTBETCTBEHHOCTb 3a BblOpaH-
HYl0 MEeTOAMKY pacyeTa u NPaBUNbHOCTb pPe3ybTaToB pacyeTa HeceT opraHusauuns, BbIMOMHABLIASA pacyerT.

MpoBepKy BbINO/THEHWSA YCNOBUIA MPOYHOCTM NPOBOASAT B cooTBeTCTBUU ¢ TOCT 34233.1 (NyHKT 8.10).

5 PacuyeT yKpenseHus 0TBEPCTUA Npu feicTBUN faB/ieHUs

5.1 YcnoBus NnpyuMeHeHns pacyeTHbIX dopMyn

5.1.1 PacyeTHble pOpPMYbl NPUMEHUMbI NPU OTHOLIEHUAX AUaMETPOB OTBEPCTUI U pacyeTHbIX TONLLUH
CTEHOK YKpPensieMblX 3/IEMEHTOB K BHYTPEHHEMY AnamMeTpy LUINHAPUYECKUX o6evyaek, KOHUYeCKUX nepexo-
[0B 1 BbINYKNbIX AHULW, NpeAcTaB/ieHHbIX B Tabnuue 1.

PacyeTHble cxeMbl y3/10B COeMHEHNA WTYLEepOoB Cc obevalikaMn u AHULWAMUN NPpUBEAEHbl B NpUIoxXe-
HUM A.

PuCcyHKn HacToAwero ctaHgapta He onpefenstoT KOHCTPYKLUKN, a ABNAITCA CNpaBOYHbIMU A1 yKa3a-
HUSA HEeO06XOANMbIX pacyeTHbIX pa3mepos.

OcCHOBHas pacyeTHas cxema COeMHEeHNs LWTyLepa co CTEHKOW cocyaa unvu annaparta npejcraBfieHa Ha
pucyHKe A.2 npunoxeHusa A.

PacuyeT ykpenneHua oTBepcTuii npu AeliCTBUN BHYTPEHHEro AaB/€HNA MOXHO NPOBOAUTL Kak OTHOCU-
TeNIbHO BEIMYUHBI JOMYCKAEMOro gaB/ieHNs — B COOTBETCTBUM C 5.3.2. Tak U OTHOCUTENILHO HEOOXOAUMbIX
nnowagen ykpennsawLwmx 31eMeHTOB — B COOTBETCTBUM C 5.3.4.

PacueT ykpenneHuss oTBepcTuii Npu AeliCTBUWN HaPYXHOro AaBneHWs crnefyeT NPOBOAUTb B COOTBET-
cTBum ¢ 5.3.3.

YyeT B3aUMHOro BANSIHUA OTBEPCTUI B cocyaax U annapartax npu pacyete yKpenseHus oTBepCcTUil npo-
N3BOAUTCA B COOTBETCTBUU C 5.4.

5.1.2 MNpwn ycTaHOBKE HAK/IOHHbIX WTYLEPOB C KPYroBbIM MOMNEPEYHbIM CeHeHNeM Ha LUIUHAPUYECKUX U
KOHMYecknx obeualikax MeToA pacuyeTa yKkpenaeHus oTBepCTUii Ha OCHOBE TeOpuUM NpeaebHOro paBHOBeECKS
npuMeHuMm, ecnu yrony (cMm. pucyHok A.11 6 npunoxeHus A) He npeBbiwaeT 45e, a OTHOLWEHNE OCe OBasibHO-
ro otBepctusi d, n d2(cm. pucyHok A.11a npunoxeHusa A) yA0BNeTBOPSIET YCIOBUIO

(1)

OTW OrpaHnMYeHuns He pacnpoCcTPaHATCA Ha TaHreHunanbHble WTylepbl (CM. PUCYHOK A. 12a npunoxe-
HMA A), Ha HaK/IOHHbIE WTYLEepbl, 0Cb KOTOPbIX /TEXUT B NJIOCKOCTW MONEPEYHOro ceyeHns obeyvaliku (cM. pu-
CYHOK A.126 npusioxeHus A).

[na cMelleHHbIX WTYLEpPOB Ha 3/I/IMNTUYECKUX AHULLAX Yron 'y (CM. pucyHok A.13a npunoxeHusa A) He
OOKeH npesbiwaTb 60e.

[Na cMmellleHHbIX WTYLepoB Ha cpepnyecknx n Topocheprnyecknx gHuLax yrony He perfiameHTupyeTcs.

5.1.3 PaccTosiHme oT Kkpas WTyLepa A0 Kpas BHelWHell NoBepPXHOCTU chepuyeckoro HeoT6opTOBAHHOIO
1 Topochepuyeckoro gHuiia, n3MepsemMoe Mo npoekunn obpasywLieil AHMLLA HA N10CKOCTb €0 OCHOBaHMA
(cMm. pucyHok A.13a npunoxeuuns A), JO/IKHO 6bITb He MeHee e = max{0,1(0+2*); 0,090 + *}.

6
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[JlonyckaeTcsi pa3melyaTb B KpaeBOil 30HE BbINYK/bIX AHULY, 63 cnelnanbHblX PACHETHbIX UMW 3KCepu-
MeHTaslbHbIX 060CHOBaHWII Masble 0TBEPCTUSA, AnaMeTp KOTOPbIX YA0B/I€TBOPAET YC/I0BUIO

SIMK{*- c}; Q.zjD{s-c)y )

5.1.4 MNpu pasmeLleHny 0TBEPCTUI B KPAEBOI 30HE LIUJIMHAPUYECKNX N KOHNYEeCKNX obeyaek He06x04UMm
yuyeT orpaHuyeHunii, ykasaHHbix B 5.2.6.4.

5.1.5 B kpaeBOil 30He INNUNTUYECKUX U NONyCcdepuyecknx AHUL, JonyckaeTcs pasMelleHne oTBepPCTuUi
6€e3 orpaHnYeHuii.

5.2 OCHOBHble (hOopMYynbl pacyeTa yKkpenseHus oTBepcTuii

5.2.1 PacyeTHble guameTpbl YKpenasieMblX 3/7IeMEHTOB
PacuyeTHble gnameTpbl YKpenasaeMblX 3/1eMeHTOB BbIYUCAAKT No hopMynam:
- ONS UWAUHAPUYEeCcKon obevaiikn

DP=D; 3)
- 015 KOHMYeCKol obeuvalikn, nepexoga unun gHuwa
=3 _:
coBa’' @)

- ANAa 3aNANNTUYECKUX AHULL U KPblekK

®)

- ANa anaunTuyeckux guunw, npu H = 0.25D
)

- 4ns chepuyecknx AHULL, a Takke TOpocqepuyeckux AHULL BHE 30HbI OTGOPTOBKU
Dp = 2R. (7

rae R — gns Topocdepunyeckux gHuu, onpegensatoT no FOCT 34233.2.

5.2.2 PacueTHble gnameTpbl OTBEpPCTUi

5221 PacueTHbIl AuameTp OTBEPCTUS B CTEHKE LUWAMHAPUYECKO oGeuaiikm, KOHMYECKOro nepexoga
UAN BbINYKIOTO AHMLLA NPU HANUYMKM WTyLepa c KPYr/ibiM nonepeyHbiM cevYeHnemM, oCb KOTOPOro coenagaet
HOpManblo K NOBEPXHOCTU B LLEHTpe oTBepcTusa (cM. pucyHkn A.1. A.2—A.5. A.8a, A.86. A.9. A136. A. 14 npu-
noxeHuns A), UNN KPyrosoro oTeepcTus 6e3 wryuepa, BbIYUCAAIOT No hopmyne

dp=d*2cs. (8)

5.2.2 2 PacyeTHblli fuameTp OTBEPCTUA B CTEHKE LUINHAPUYECKON obevaliku unn KoHMYeckoi obeyvaii-
KW NPW HANMYUM HAKNOHHOTO WTYLepa, 0Cb KOTOPOTrO /IEXUT B MIOCKOCTU MONEPEYHOTO CeYEHMs YKpenasemoi
o6eyvaiikn (CM. pucyHoK A.12 npunoxeHus A), BbIYUCAAKT No opmyne

ap 0,» }+ 20k 9)

5.2.2.3 PacueTHblil AuamMeTp OTBEPCTUA B CTEHKE 3//IMNTUYECKOr0 AHUWLA NPU HANWYUU CMELLEHHOTO
WwTyyepa, oCb KOTOPOro napasniesibHa ocu gHuwia (CM. pUcyHok A. 13a npuaoxeHus A), BbIUUCASIOT No ¢op-
myne

(10y
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5.2.2.4 Mpy HaNMYMWM HaKNOHHOTO WTyLepa C KPYribiM MOMEpeyYHbIM CeYeHneM, Korga MakcumasnbHas
0Cb CUMMETPUN OTBEPCTUS HEKPYT10i (DOPMbI COCTaABASAET Yros W c obpasyoweil LMAnHApPnYeckoin obevanku
(cM. pucyHok A.11 npunoxeHus A) Wam c npoekuueli obpasytoLleil KOHMYecKkoli ob6eyainkm Ha NI0CKOCTb NpPo-
[ONBHOTO cevyeHns obeyvaiikn, pacyeTHbI auamMmeTp OTBEPCTUSA BbIYUCASAKT No hopmyne

rfp - (</+2c,)(1+ T-0»*B). (11

5.2 2.5 Ana umnuHApUYeckoit n KoHnYeckoli o6evaek, kKorga ocb Hak/IOHHOTO WTylepa (CM. pUucyHok A.116
npuNoXeHns A) NexuT B NJIOCKOCTU NPOAOSILHOTO ceyeHnss obevaiikm (0> = 0). a Takke ANs BCEX OTBEPCTUI
B chepnyeckom 1 TopochepmnyeckoMm AHuLWax Npyu HaAMYnMU CMELLEHHOrO WTyLepa pacyeTHblli agnamMeTp OT-
BEPCTUA BbIYUCAAT No hopmyne

(12)

52.2.6 PacueTHblii AuaMeTp 0Ba/ibHOr0 OTBEPCTUA AN NEePNeHANKYNAPHO PacnosOXEHHOro K NoBepx-
HoCTM o6eyvaiikn WTyLepa ¢ oBasbHbIM NONEPEYHbIM CeYeHneM (CM. PUCYHOK A. 16 npuioxeHus A) BblUUCS-
10T no hopmyne

»P-{yr*to (13)
2(<2+2c)

Ansa BbINYKAbIX AHWLW, Ww = 0.

5.2 2.7 PacueTHblli fuameTp 0TBEPCTUA ANA NMepneHANKYNSPHO PacrnosioXXeHHOro K MOBEPXHOCTU obe-
Yyaiikn nam gHula wryuepa ¢ KpyrfibiM NonepeyHbiM ceYeHneM npu Haanyinm oT60pPTOBKM MM TOPOO6Pa3HOi
BCTaBKM (CM. pUCYHKM A.6 1 A.7a npunoxeHusa A) npu yCnoBUU rii sp BbIYUCNAKOT no hopmyne

dp=d+\6(r-~)+ 2c, (14)

€C/IN I< sp. pacyeTHblii AnaMeTp 0TBEPCTUS BbIYUCAAIT No chopmyne (8).

5.2.3 Koah(p1MUMEHT NPOYHOCTU CBAPHbIX COEANHEHWIA

Ecnv oCb CTbIKOBOTO CBApPHOTO LWBa 06evaikn uam gHuia yaaneHa oT Hapy)XHON NOBEPXHOCTU WTylepa
Ha paccTtosHue 6onee YeM TpuW TONLWMHBI yKpennsemoro anemeHTa 3s, To KO3 UUNEHT NPOYHOCTHN 3TOrO
CBapHOro CoefMHEHUsI NpK pacyeTe YKpenaeHns oTBepCcTuil cnegyet npuHumatb o= 1.

B ncknountenbHbIX cayvyasx, Korga CBapHOi LWOB nepecekaeT OTBEPCTWE UM PACNONIOKEH OT HapyX-
HOW NOBEPXHOCTHM LWITYyLepa Ha pacCcToOAHUN MeHee 3S. NPUHUMAKT PS 1 paBHbIM 3HAYEHUO, NPUBEAEHHOMY B
FOCT 34233.1 (npunoxexue [l), B 3aBUCMMOCTM OT TMa wWBa U o6bema ero KOHTpons.

Ecnn nnockocTb, Npoxogsaiias Yepes NpoAO/ibHbIN LWOB Ba/bLLOBAHHOIO WTYyLlepa 1 0Cb 3TOrO WTyLepa,
o6pasyeT yron U He meHee 60ec NIOCKOCTbIO NPOAOABHOIO OCEBOrO CEYEHUA LUANHAPUYECKOW UK KOHNYe-
cKoli o6eyaiikn (cM. pucyHok A.15 npuaoxeHusa A), TO NPUHUMAIOT <, paBHbIM 1.

B octanbHbix cnyyasax ¢, S 1 B cootBeTcTBUM ¢ TOCT 34233.1 (npunoxenue A).

5.2.4 PacuyeT TONUWMNHbI CTEHOK

5.2.4.1 PacyeTHble TOJIWMHbI CTEHOK YKpPEen/afaeMmbiX 3/7IEMEHTOB onpeaensanT B cootseTcTBum ¢ NOCT
34233.2. AnA anAunTMYecknx AHuLW, paboTalwwmx nof BHYTPEHHMM M36bITOYHbIM AaB/IEHUEM, pacyeTHYIo
TONILWLMHY CTEHKW SP BbIYUCAAKT No hopmyne

(:5)
roe koacppuuneHt chonpegenstot no 5.2.3.
5.2.4.2 PacuyeTHyl0 TO/LLMHY CTEHKN WTyuepa C KPYribiM NonepeyHbiM CeYeHUEeM, HarpyXXeHHoro kak
BHYTPEHHUM, TaK U HAPYXHbIM faBfeHNneM, BbIYNCASAKT No opmyne

% 2*M -P '
roe koachpuuneHT b, onpegensatoT no 5.2.3.
[nsa wTyuepa c oBaNbHLIM NOoNepeyYHbIM ceuyeHnem B popmyne (16) d
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5.2.5 PacueTHble 4/INHbI WTYLEPOB

PacueTHble ANMHbI BHELIHER M BHYTPEHHel yacTel wTylepa ¢ KPyr/biM nonepeyHbiM CeyeHnem, yya-
CTBylOLLME B YKPEN/EHNN OTBEPCTUIA 1 yUnTbiBaEMble Npu pacyeTe (CM. pUCyHOK A.1 npunoxeHua A), Bbluuc-
NALT no opmynam:

A, -™Mu{A;rad +n1uM »,-«,)}e 47>

4» = 0,(uli<n2C,)(«5-C,-£,1}]. (18)

[na wTyyepa c 0BasibHbIM NONepeyYHbIM ceyeHnem (CM. pucyHok A.16 npunoxeHuns A) B aTux popmynax
d=d2.

B cnyuyae npoxogsuiero wryuepa (cM. pucyHkn A.6. A.8.A.9. A.13 n A.14 npunoxeHus A) s3=s,.

5.2.6 PacyeTHble 3HAYeHUA WUPUHDBI 30HbI YKPEN/IeHns

5.2.6.1 WwnpurHy 30HbI YKpenaeHns oTBepcTus B obevaiikax, nepexofax v AHuLWax BbIYMCNAT No dop-
myne

Lir i M 09)

5.2.6.2 PacyeTHy0 WMPUHY 30HbI YKPENEeHUA OTBEPCTUS B CTEHKe obevaiiku, nepexoga wnu gHuwa B
OKPECTHOCTU WTyLepa c 0T6OPTOBKON (CM. pUCYHOK A.6 npunoxeHnsa A), a Takxe npu oTCyTCTBUM Topoobpas-
HOV BCTaBKM UN BBAPHOrO KO/bLa BbIYUCAAT Mo hopmyne

4>=1 - (20)

5.2.6.3 PacueTHyI0 WUMPKHY 30Hbl YKpENaeHUs oTBEPCTNA B CTeHke obevaiikn, nepexoda wiu fHulia B
OKpPEeCTHOCTHM WTyLepa npu Hannynun TopoobpasHoil BCTaBKM UM BBAPHOTO KO/bLa (CM. PUCYHOK A.7 mpuso-
XeHna A) BbIUMCAAIT no dhopmyne

4,-mInJ* Ld}. (21)

5.2.6.4 PacuyeTHyI0 WNPUHY HaKIa4HOTo Ko/ibLa BbIYMCASAOT N0 hopmye
Zp- min{"; +*-«)}. 22

5.2.6.5 [lna oTBEPCTUiA, pacnonoXeHHbIX OT APYTUX KOHCTPYKTUBHbIX 3/1EMEHTOB Ha paccTosHum 1x < LO
(cM. pucyHOK A. 14 npuioXeHnsa A), pacyeTHYI0 LWWMPUHY 30Hbl YKPENEHUs /p U pacyeTHYI0 WWNPUHY HaKnagHo-
ro konbla 12p onpeaensoT cnegyowmum obpasom.

- ANS 30HblI COeANHEHNA ob6eyvaiikn C KO/IbLLOM XeCTKOCTU, TPY6OHOI pelieTkoi (CM. pucyHok A.14a npu-
noxexuns A) — no coopmynam (20) nnum (21) un (22);

- ANA 30HbI CoeAMHeHWA ob6euvaliku C NAOCKUM, KOHWYECKUM WAW BbINYK/IbIM AHULWEM, ANA 30HbI CO-
eMNHEeHNs KOHNYeCKOoi obeyvaiikn c Apyroit obeuaikoii, a Takke ANA 30HbI COeANHEHMA ob6eyvaiikn 1 gHua c
hnaHuem nnmn ceanoBoit onopoi cocyaa (CM. pucyHkn A.146, A.14B. A.14r npunoxeHna A) — no popmynam:

Ao =L A1 > (D

5.2.7 Y4yeT NpMeEHEHNs pa3/IM4HOro maTepuasibHOro NCNOJTHEHUSA
MpumeHeHNe pa3nnyHbIX MaTepuanosB Npu pacyeTe yKpensaeHns oTBEpPCTUN yUnTbIBAOT BBEAEHNEM Na-
pamMeTpoB. 3aBUCUMbIX OT OTHOLUEHUS AONYCKAaeMbIX HaNPsKEeHWU:

- Ans BHewHeli yact wrtyyepa® Tl

- AN HAKNaAHOTo Konbla  mmh

{1i

- ANS BHYTPEHHel yacTn wrtyuepa =
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- Ansa Topoo6pa3Hoil BCTABKM UM BBApPHOTo Konba  =mh
B C/lyyae UCMosib30BaHus APYrnxX cnoco6oB ykpensieHus = 1.
5.2.8 PacueTHbIli guameTp OTBEpPCTUSA, HEe TpebyloLWero ykpenaeHua npu oTCyTCTBUM U36bITOY-

HO TONLWMHbLI CTEHKM COCYyAa U NPU HaNMuuKM WTyuepa

PacueTHblii AnaMeTp OTBEpPCTUs, He TPeBYILWEro YKPENIEHUS B CTEHKE LUUHAPWYECKON o6euaiiku,
KOHMYECKOro nepexoga Wiy BbINYKIOTO AHWLLA NPWU OTCYTCTBUM U3GLITOYHOW TOMLWMHBI CTEHKM cocyfa v npu
Ha/IMUMK WITyLepa, BbLIYUCASIOT No hopmyne

(24)

5.3 OpfuMHO4YHbIE OTBEPCTMA B cocyfax U annaparax

OTBeEpCTUE cYMTAeTCss OAUHOUYHLIM, ecN GAMXKailee K HEMY OTBEPCTME HEe OKa3biBaeT Ha Hero BAus-
HWS, UTO UMEeT MEecCTO, KOrf4a MUHUMa/IbLHOE PACCTOSHNE MEeXAY HapYXHbIMWU NOBEPXHOCTAMU COOTBETCTBYIO-
WUX WTYLepoB (CM. pUCyHkn A.8 1 A.9 npunoxeHus A) yL0BNETBOPSET YC0BUIO

(25)

5.3.1 PacyeTHblil AuaMeTp OANHOYHOTO OTBEPCTUSA, He TpebyloL ero 4ONOHUTENBHOTO ykpense-
HWSA NPU HaNM4YUM N36bITOYHON TONWUHBI CTEHKN cocyaa

5.3.1.1 Hanbonblunii ONYCTUMbIN guameTp OA4UHOYHOTO OTBEPCTUSA, He TpebytoLwero 4ONOHUTENBHOTO
yKpenneHus npu Hananuum n36bITOYHOM TOMLLUHBI CTEHKU COCYyAa, BbIYUCNAIOT No hopmysie

(26)
D — pna oraepentif m LrnHApYBCIOK otomtfcax;
DK — ans otBepCcuii BT T 4 9CKIK OBOHAKIAC (27)
OAO — ans omBpCT>A B BbIMyKIOe AHMMIO:
ft — B C/Ty4YM BHYTPEHHEero AasfieHVs;
(28)
—B C/ly4VB HapYXHOro [aBneHns
K, =1 — ana unnnHApPNYeCcKUX n KOHM4YeCcknx obevaek;
K, =2 — ansa BbINYKAbIX AHULL:
(29)

[p]E — monyckaemoe HapyxHoe faB/fieHne U3 yC/noBuUS YCTONYMBOCTU B npejenax ynpyroctun, onpegens-
emoe no NOCT 34233.2 gNnAa cooTBETCTBYHOLWMNX 06eyankn n gHuwa 6e3 oTBEPCTUIA.
5.3.1.2 Ecnu pacyeTHblii AuaMeTp O4MHOYHOTO OTBEPCTUA YA0BNETBOPSIET YC/I0BUIO

£pSdO (30)

M Ha y3e/n BPe3KW He AeNCTBYHT HMKaKMe Harpysku, KpoMe faBfieHus, To fafibHENLW X pacyeToB YKpenaeHus
OTBEpCTUii He TpebyeTcs.

B cnyuyae HeBbinonHeHunsa ycnosusa (30). a Takxe ecnu OTBEPCTUE HeNb3s paccMaTpuBaTh Kak 0AUHOY-
HO€ UMM ecNin HEO6XO4MMO YUUTbIBAThL APYTUEe Harpysku, Kpome AaBneHus, TO pacyeT YKpenaeHns oTBepCcTuii
nposoaAT B cootBetcTBumn ¢ 5.3.2. 5.3.3, 5.4,6.1.1—6.1.5 1 6.2.1—6.2.5.

10



rOCT 34233.3—2017

5.3.2 YKpenneHue ofUHOUYHLIX OTBEPCTUIA B cocyfax M annapaTtax, HarpyXeHHblX BHYTPEHHUM
M36bITOYHBIM faBNEHUEM
5.3.2.1 Jonyckaemoe BHyTpeHHee M36bITOYHOE [aBfIEHUE 3/IEMEHTA cocyfa C y4eToMm ocnabneHus

CTEHKM OTBEPCTUEM BbIYNCIAIOT N0 hopmyne

Y M (,-C)Y
LPJ  Dp+<#-c)V f

roe K, =1 — ana umnuHapuyeckux U KOHMYecknx obeyvaek;
K1=2 — gnsa BbINYyKAbIX AHULL.
KoathhnLMEHT CHMXKEHUA NPOYHOCTM CTEHKM cOoCyAa, 0cNab/ieHHOW OANHOYHbLIM OTBEPCTUEM, BbIYUCSA-
10T no hopmyne

V - min 109 (32)

(e-«r

27bl W

Lna oBanbHoOro wtyluepa B atoli popmyne d =d,.

53.2.2 Mpun oTcyTCTBMMU BBAPHOrO Kofbla nanm TopoobpasHoii BcTaBku B hopmyne (32) cnegyet npu-
HUmMaTb sO=s. Xa - 1e

Mpu OTCYTCTBMM HaKNagHOro KoMblia U YKpenaeHun oTBepCTUSA WTyLepoM pacuyeT cnegyeT NpoBOAUTL
no cpopmyne (32), B kotopoih s2=0,s0=s, =1

Mpu OTCYTCTBUM WITYLEPA W YKPEN/IEHUN OTBEPCTUSA HakNa4HbIM KOMbLOM pacyeT cfegyeT NpoBOAUTh
no copmyne (32), B koTopoit /1p =/3p = 0, sO=s. X1 ~ 1- PV 3TOM WCNOMHUTENBHYIO WNPUHY HaKIAAHOTO
KOMbLAa OTCYMTBLIBAIOT OT Kpas OTBEPCTUSA.

5.3.3 YKpenneHue o4WHOYHbIX OTBEPCTUI B cocypax n annapartax, Harpy>eHHbIX HapyXHbIM gaB-
nexHvem

[lonyckaemoe HapyxHoe gaB/ieHne BblYUCNAIT No hopmyne

roe [p]n— ponyckaemoe HapyxHoe faBfieHue B Npefenax naacTUYHOCTM onpegensietca no gopmyne (31)
Kak fonyckaemoe BHYTpeHHee U36bITOYHOE AaBfieHue ANA cocyfa Wau annapata ¢ 0TBepcTuem
npu <p paBHoM 1;
(PJE — ponyckaemoe HapyXHoe gaBfieHue M3 ycnoBusa YCTONYMBOCTU B Npejenax ynpyrocTtu, onpegens-
emoe no FOCT 34233.2 4N COOTBETCTBYHOLLMX 06evaiiky 1 gHULLa 6e3 OTBEPCTUIA.
5.3.4 Ycnosune ykpenaeHUss O4UHOUYHbIX OTBEPCTUi
5.34.1 Mnowaab ceveHnii yKkpennawwmx 31eMeHTOB Npu yKpenseHun WTyLepoMm paBHa CymMme nno-
wageii NonepeyYHbIX CeYeHN BHELWHER 1 BHYTPEeHHeR (MponyLLeHHoR) yacTu wryuepa (CM. pucyHok A.1 npu-
noxexus A). MNpu 3TOM J0/1KHO BbINO/HATLCA YyC/I0BUE

n,+p,rtA=on(«(>(/4,)". (34)

3pecb nnowaam A, nA3onpegensTcs 6e3 yyeta npubaBoOK C, CSU pacyeTHbIX TOMLUH CTEHOK WTyLe-
pa slp n cocyga sp.

OnuHbl WTyuepa, yuuTbiBaeMble npu onpegeneHun nnowageii A, n A3, BblYNCNAOT cnegywowmnm obpa-
30M: /, — no dopmyne (17), /3p— no chopmyne (18).

Ecnn no KOHCTPYKTUBHBLIM COOOpPaXeHWsIM BbIMOJIHEHWE yCnoBUA (34) HEBO3MOXHO, TO A4NA yKpene-
HUA OTBEPCTUS UCNONbL3YIOT HakNajHble KoNbla, 0TOOPTOBKN MM MECTHbIE YTOMLWEHNS CTEHKU obevaek unm
OHVW,. Tpy yBENUYEHUN TONLWMHBI CTEHKM YKPEenasemMoro anemeHta msmeHsietca dQ u ymeHblaeTcs nno-
wajb BblIpe3aHHOIo ceyeHus, noanexatiero KOMneHcauuu.

un



FOCT 34233.3—2017

5.3.4.2 B cny4yae ykpensieHus OTBEPCTUSA YTO/LWEHNEM CTEHKM COCyAa WK WTyLepa, Win HaknagHbIM KOJlb-
LOM, W1 BBApPHbIM KO/IbLOM, UM TOPOO6GpPa3HOoit BCTaBKOM, UM OTGOPTOBKOI pacyeT NPOBOAAT No hopmyie

Mpu OTCYTCTBUM BBAPHOTO KO/ibLA WaM TOpooGpasHoil BcTaBku B popmyne (35) cnegyeT npuHuMath
74 =1

5.3.4.3 Pacuet yKpensieHus 0TBEPCTUSA C NOMOLLbIO HAKNaAHOTO Kofblia Npu HEO6XOAMMOCTU oNpejerie-
HUS NJoWagmn 3TOro KobLa NPoBoAAT No hopmyne

Al * -« M p(*1-*1P -« *)* -%p(%-c« -v K }' 136)

roe A2 =/2p « S2— nnowajb HakNagHoro Konbua.

Ecnu s2 > 2s, To HaknajHble KONblLa PEKOMEeHAYeTCa yCTaHaBNWBaTb CHAPYXW W U3HYTpKU cocypa wunm
annapara, NpMyYem TOJILLMHA HapPYXHOro Konbua npuHumaetcs (0.5s2), TonwmuHa BHYTPEHHEro KofbLa npu-
Humaetcs (0,5s2 +c).

5.4 YyeT B3aMMHOTO B/IUSHUS OTBEPCTWiA B cocyfax u annaparax

5.4.1 flonyckaemoe BHYTpeHHee M36bITOYHOE fJaBfieHWe Npu Haanyum B3aMMOB/IUAHUA OTBEp-
cTui

5.4.1.1 PacuyeT no 5.4 He NPUMEHUM, €CN OAHO W3 B3aUMOBANSAKOLWMNX OTBEPCTUI BbINOTHEHO B COOT-
BETCTBUU C PUCYHKOM A.7 NpuioxeHusa A.

5.4.1.2 B cny4yae HeBbINO/IHEHUS yCNoBUs (25) pacyeT B3anMOBANAIOLW X OTBEPCTHI (CM. pucyHkn A.8—A. 10
npunoxeHnsa A) NpoBoAAT cneaylolnm o6pa3om: BHavane paccuUnTbiBalOT YKpenaeHus AN Kaxaoro us atux
OTBEPCTUI OTAENbHO B COOTBETCTBUM C 5.3. 3aTeM NpoBepPAT OCTATOYHOCTb YKPENeHUA NepeMblukn Mexay
OTBEPCTUAMU, A1 YEro BbIYUC/IAT AONYyCKaeMoe AaB/ieHne A4/ NepeMblykn no copmyne

(37)
0.5(cE+££)+(4-¢) /

rae
V= I+ y — Ji38
«al ii{a-0) )

Mpn COBMECTHOM YKpPEN/eHUn ABYX B3aWMOB/IUAIOLWUX OTBEPCTNIA 06 UM HaKNaAHbIM KObLOM (CM. pu-
CYHOK A.9 npuiioxeHuns A) KO3 PULUEHT NOHMKEHUA MPOYHOCTN BbIYNCASAIOT N0 hopmysne

- 39
V-mln« 1+ b{w-0) | (39)

raeL2=m h{*(~+5 )}
[ns oBanbHoro wtyuepa B popmynax (38) n (39) 0* = LW, n d w= df.
5.4.1.3 KoadhduuneHt K2 B hopmynax (38) n (39) BbiuncnsaoT no chopmyne

(40)
roe KoadppuumneHT K340 LUNNHLPUYECKUX U KOHUYECKMX 06eYaek BbIYUCSAOT No popmyne
N
" I+og P . (41)

yron p onpefensertca B COOTBETCTBUM C PUCYHKOM A.HOa npunoxeHusa A.
[nsa BbiNnykNbIX gHNW, K3 = 1.

12
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5.4.1.4 Ecnu ocb CBapHOro wBa o6evainky unu gHulLa yaaneHa 0T HapyXHbIX NOBEPXHOCTER 060ux
WTyuepoB 60/1ee YeM Ha TpU TOMLWMHbI CTEHKW YKpenasaemMoro afemeHTa (3s) v He nepecekaeT Nepembluky, TO
KO3 PULMEHT MPOYHOCTM 3TOro CBApHOro wea B popmynax (37). (38). (39) n (40) cnepgyet npuHumatb p= 1.
B octanbHbIx cnyyasx S 18 cootsetcTBum ¢ FOCT 34233.1 (npunoxexune [1).

KoathuumeHTbl NPOYHOCTM NPOAOSbHbLIX CBAPHbIX LIBOB LWTYLEPOB " paBHbl 1, ecnun ueH-
TpanbHble yrabl Yf ny* mexay nnockocTaMu NpoAoNbHbIX CEYEHUI WTyLepoB, NPOXOAALWNX Yepes 3TU
CBapHble WBbl. N IMHWEN, CoOeAUHAIOW e LeHTPbl OTBepCTuii (CM. pucyHok A.15 mpunoxeHus A), co-
CTaBNAT He MeHee 60* B ocTanbHbIX CAy4Yasx £1n B cooTBeTcTBUM ¢ NOCT 34233.1 (npwu-
noxexune f).

5.4.1.5 Mpwu ykpenneHnn aByx 6113KO PacnosioXeHHbIX OTBEPCTUIA APYTMMU CNoco6amMmn HYXHO, Y4TOOGbI
nosioBUHa naowagn, Heo6xoaMMol ANA yKpenneHus B MPOAO/IbHOM cevyeHun (CM. pUCYHOK A.8 mpunoxe-
HUA A), pasmeljanacb Mexay 3TUMu OTBepCcTUsMU. Ans paga oTBepcTuin (CcM. pucyHok A.17 npunoxeHus A)
KO3 PUUNEHT MOHWKEHUA MPOYHOCTU BbIYNCAAIT No hopmyne

(42)

5.4.2 [lonyckaemoe HapyXHoe AaBfieHUe Npu Hann4Yum B3aMMOB/IMAHUS OTBEPCTUIA

Jlonyckaemoe HapyxHoe faBneHune BbluncasaoT no popmyne (33). rae [plnonpegenseTca aHanormyHo [p]
no 5.4.1 onsa Kaxaoro oTBEPCTUS B OTAENLHOCTU U ANsi NEPEMbIUKM, a 3aTEM W3 MOJIyYEeHHbIX 3HAYEHUI npu-
HMUMaeTCs MeHbluee.

Ons o6eyaek Uan AHULL C KOMbLAMM XECTKOCTU pacyeT NPoBOAAT OTAENbHO A5 KaXA0ro yyacTka ¢ oT-
BEPCTUAMU MEeXAy COCeAHUMU KOMbLaMm.

6 PacyeT Ha NPOYHOCTb MPU BHELHUX CTATUYECKUX HArpyskax Ha WTyuep

6.1 LunuHapruueckme o6eyvainkun nof noKanbHbIM BO3AEWCTBMEM, Bbl3BAHHBIM BHELWHUMM
cTaTUYeCcKUMM Harpyskamum Ha wTyuep

6.1.1 YcnoBua NnpuMeHeHUss pacyeTHbIX hopmyn

6.1.1.1 PacuyeTHasa cxema npuBegeHa Ha pucyHke b.la npunoxeHus b.

6.1.1.2 MeToa pacuyeta NpUMMeHUM A1 COCYA0B U annapatoB, paboTatoLwux noj BHYTPEHHUM U36bITOY-
HbIM AaBneHneM.

6.1.1.3 PacueTHble hOpMY/ibl NPUMEHUMbI MPU BbINOSHEHUW C/EAYIOLNX YCOBWIA:

a) yc/ioBUE TOHKOCTEHHOCTU UnanHapuyeckoii o6evaiiku: 0.001Z {«-c YEN £0,1 rge Oc=D ¢ s;
tj
6) orpaHMyeHne 3Ha4YeHs reomeTpnyeckoro napameTpa: Xc - " £ 10.

rae s3— 3KBMBAJIEHTHasA TO/WMHA 06eyalikn ¢ HakNnagHbIM KOJbLLOM;
B) paccTosHMe A0 N60ro Apyroro wylepa, Harpy>XeHHoOro BHeLWHel NoKanbHON Harpyskoli B N11060M

Hanpas/ieHWUN, [O/DKHO ObiTb HE MeHee )

r) MCMNoMHUTENIbHAA TOJIULMHA WTyluepa S, A0/IKHA COXPaHATLCA Ha A/IHe He MeHee -Cf).

13
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6.1.2 OnpegeneHne 3KBMBANIEHTHON TONWWHbI CTEHKN 06evaiiky okono wTyuepa

OKBUBANEHTHYIO TOJLWMHY CTEHKM 06eyaliku 0Kono WwTyuepa, To eCTb B MeCTe ero Bpesku, BblYUCASIOT
no chopmynam:

a) ecnn HaknagHoe Ko/bLo He NpefycMOTpPeHo, To s3= (S - ¢);

6) ecnu ycTaHOBNEHO HaknagHoe KonbLo, To

nP mry{*-m *-0)

MmMPUN *< # A =*4-mh L —— <N 2-C-

6.1.3 OnpepgeneHve gonyckaemblX Harpy3ok

6.1.3.1 JlonyckaeMble 3HAYEHUA faBNeHns, 0CeBOW Harpy3ku n n3rnbarwwmnx MOMEHTOB Ha y3/bl BPe3Ku
WwTyuepa onpefensanT He3aBMCUMO gpyr OT gpyra.

6.1.3.2 lonyckaemoe gasneHue A7 O4MHOYHOro OTBEPCTUA onpeaensatoT no 5.3.2.

6.1.3.3 ANs BblUNCMIEHUI fonycKaeMblX Harpy3oK onpegensitoT BcnoMmoratenbHble napameTtpsl C,. C2. C3,

3aBucsALIMe OT reoMeTpMyeckoro napametpa c I un oT koathppuyneHtos al*a4, NnpuBeeHHbIX B
Tabnuue 2. vV '%

Tabnuuya 2— KoadhduumeHTbl ans onpegenenns napametpos C,. C2, C3

KoadhchmumeHT f/151 onpeaeneHis napameTpos

Mapavetp
»0 a2 »3

c, 0.60072181 095196257  0.0051957881  -0,001406381 0
c2 4526315 0.064021889 015887638  -0.021419298  0.0010350407
cs 4.8844124 -0.071389214 079991259  -0.024155709 0
c3

6.3178075 -3.6618209 45145391 .0.83094839  0.050698494

npunt”*ruys

K

6.1.3.4 lonyckaemoe oceBoe ycunve Ha wryuep [FJ 13 ycnoBusa npoyHocTn obeyalikm npu oTCyTCTBUN
HaknafHOro Konbla BbIYUCAAKT No hopmyne

MW -M (B-c)2tax{c,; 1,81}, (43)

rge C, onpedensioT B 3aBMCUMOCTM OT Ac Mo rpadpuky, nprBeseHHOMY Ha pucyHke B.2 npunoxeHusa B. unn
BbIYMCNAIOT NO opmyne

C, fa4)

rae napameTp Jic onpegensaT npu s3 = (s - ¢), koadhpuuymeHTbl aO+ad NpuHMMalT MO COOTBETCTBYIOLLEN
CTpoke Tabnuupl 2.
6.1.3.5 lonyckaemoe oceBoe ycuaume Ha wTtyuep [FJ 13 ycnoBua NpPOYHOCTU ob6eyvaikm npu Hanmumu

HakfagHoro Kofbua v npu ycnosun a 0,5 onpeaensoT no opmyne

)

14
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Jonyckaemoe oceBoe ycunue [Frl] u3 ycnosusa npo4yHocTn obeyaiiku B MecTe nepecevyeHns wryuepa
c obevaliikoli BbluncnaT no hopmyne

[F*1] - «2 **x{0$ 1,9}, (46)

rae C, onpefensioT B 3aBUCUMOCTM OT 2C No rpadpmky, NpuBejeHHOMY Ha puUcyHke B.2 npunoxeHusa B. nau
BbIYNCNAT N0 hopmyne (44). rae napameTp /. onpeaensaoT Npu sa, Bbluncasemoi no 6.1.2. koauLneHTb
a0*a4 npuHuMaloT No COOTBETCTBYIOWEN CTpoKe Tabnuubl 2.

Jonyckaemoe oceBoe ycunue [Fz2] n3 ycnoBus npo4yHOCTU 06Gevaiiku y BHELHe KPOMKU HaknagHoro
KOfibLia BbIYMCAAOT N0 opmysne

[Ft] =W (*-e?raax{Cj: 1.81}. <7)

rae C, onpegensawT B 3aBUCMMOCTU OT JIc no rpaduky, npuBefeHHOMY Ha pucyHke b.2 npunoxexnus b. nnu
BblUMCNAKT no popmyne (44), rae napameTp >c onpegenstoT npu s3=(s- ¢) n dc = D2. koahuuneHTsl aOrad
NPUHUMalOT NO COOTBETCTBYIOWE CTpoke Tabnuupl 2.

6.1.3.6 [lonyckaeMmblii nsrnbatownini MmomeHT (AfJ, gelicTByoWwnii Ha WTyLep B NI0CKOCTU, NepneHAnKy-
NAPHON ocu cocyfa, Npu OTCYTCTBUM HaKNafHOro KosbLa BblYMCAAIT N0 hopmyne

[Ma] - [o](a-c)2 4,9} (48)

rae C2 onpepgensioT B 3aBMcMMOCTM OT Jic no rpadiviky, npuBeeHHOMY Ha pucyHke B.3 npunoxenuns b. nan
BbIYMCNAOT N0 PopmMyne

(49)

rae napameTp fic onpeAensiT npu = (s - c), koatphunyneHTol 30*a4 npuHMMalOT NO COOTBETCTBYHOLLE
CTpoke Tabnuupbl 2.

6.1.3.7 fonyckaemblii nsrnbarowmnii MmomeHT [MK npyv Hanuuuu HaknagHoro Konbla W Npu ycnoBuu
L —cC
—— - 20,5 BbluncnaioT no popmyne

K]-n4n{[«AM m A} (50)

Jonyckaemblii n3rnbawLwnii MOMeHT [J¥x1] n3 ycnoBua NPOYHOCTM B MeECTe NepeceuyeHus WTyuepa c
o6eyvalikoli BbIUMCAAKT Mo hopmyne

[*«i]" W * + * a « a (51)

roe C2 onpefensoT B 3aBUCMMOCTY OT XC No rpaduky, NpuBefeHHOMY Ha pucyHke B.3 npunoxexnuns b. nnu
BblUMCAAOT No hopmyne (49). rae napameTp fic onpeaensitoT Npu sa, Bbluncnsemoli no 6.1.2. koadpuymeHTol
30*a4 npMHMMaloT No COOTBETCTBYIOLLEN CTpoKe Tabnuubl 2.

[Jonyckaemblii usrnbawowmit MomeHT [MX2] U3 ycnoBmMa NPOYHOCTH Y BHELLHEW KPOMKN HaK1agHOro KoJb-
La BblUMCNAT No hopmyne

[*n]= (52)
roe C2 onpefensioT B 3aBUCUMOCTM OT Jic no rpadpmky, npuBefeHHOMY Ha pucyHke B.3 npunoxeHus B. nau
BblUNCNAT no hopmye (49), rae napameTp fic onpegenstoT npu s3=(s- ¢) u dc = D2, koappuyneHTol alad
NPUHUMAT N0 COOTBETCTBYIOL el CTpoke Tabnuubl 2.

6.1.3.8 fonyckaeMmblii nsrnbawwmnini MmomeHT [My], AecTBYOLWNIA Ha WTyLep B NJ0CKOCTW, coBnagato-
el c ocbio cocyfa, Npu OTCYTCTBUM HaKNaAHOTO KO/bLa BbIYMCASAIOT MO hopmMyne

[O =Ne 49 (52)

roe C3onpefensioT B 3aBUCMMOCTM OT Xe No rpadiuky, NpuBeAeHHOMY Ha pucyHke 5.4 npunoxexnus B. unm
BLIYUCAAIOT NO popmye

Ca-4a-»ftr 4 +V il +V A +V ~ (54)

15



FOCT 34233.3—2017

roe napameTp Jic onpegenstoT npu sa = (S - ¢), koagppuumneHTsl ald*an nprHUMalDT N0 COOTBETCTBYIOLLEN
cTpoke Tabnuubl 2. - _cC

Ecnn oTHoweHne
NVHEWHOW MHTepnonALun.*»

6.1.3.9 [onyckaeMblii nsrnbawwmii MomeHT [My] npu HannumMu HaknNagHoOro KonbLa paBeH

- Haxogutcs mexay 0.2 n 0,5. To koadppuumeHT C3 onpesensaoT ¢ NOMOLLbH

(55)

[onyckaemblii nsrmbawowmnini momeHT [Myl] 3 ycnoBuss NMPOYHOCTVM B MecTe MepeceyeHusa LWTyLepa c
o06eyvaiikoil BblYnCcNaT No chopmyne

[M,i] - ' « r 4,9}, (56)

rae C3 onpeAensoT B 3aBUCMMOCTM OT Aj. no rpaduky, NnpuBeAeHHOMY Ha pucyHke b.4 npunoxeHusa b. um
BbluMcnAT no chopmyne (54), rae napameTp ficonpeaensoT npu s3, Bbluncasemoin no 6.1.2. koapuuneHTsl
a0*an npMHMMalrT No COOTBETCTBYOW el CTpoke Tabnuubl 2.

Jonyckaemblii n3rnbawwmnii MomeHT [My2] 3 ycnoBusi MPOYHOCTU y BHELWHEN KPOMKM HAK1afHOTO KOJlb-
ua BblYMCAAT No popmyne

[“yI]- M («-C)27 4.9}. (57)

rae C3 onpeaensoT B 3aBUCUMOCTM OT /.e no rpaduky, NnpuBeeHHOMY Ha pucyHke b.4 npunoxeHua b. nan
BbluMcnaoT no popmyne (54). rae napameTp aconpegensoT npu sa= (s - ¢) n dc= D2, koadpuumnenTsl al*ai
NPUHMMAlOT MO COOTBETCTBYIOL e CTpoke Tabnuubl 2.

6.1.4 CoBMeCcTHOe feiicTBUE Harpysok

MpepBapnTeNbHO NPOBEPSAIOT BbIMOSIHEHME YCA0BWI NPOYHOCTY A1 KAXKAOW HArpy3km B OTAEMbHOCTU:

Kpome TOro, onpegensitoT BbIMO/IHEHWE YC/TOBUI NPOYHOCTM NPU COBMECTHOM AEeNCTBUM HArpy3ok

Ecnun Harpy3ka 6blna onpejeneHa c y4yeToM CTECHEHHOCTY TemnepaTtypHbiX gedopmaumii, To koaddu-
umeHT C4paBeH 1,1. B ocTanbHbiXx cnyyaax C4 = 1.

OTHOWeHMe Harpysok onpeaensoT ¢ yueToM HanpaB/ieHus oceBoli cunbl. Ecnn oceBasd cuna sB-
nseTca pacTtArusawoleli (HanpaBneHa HapyXxy OT MOBEPXHOCTU CTEHKM cocyfa uau annapara), To B hopmy-
ne (61) ®r cnepyet NnpuHMMaTh CO 3HaKoM natc. Ecnu oceBas cuna sBnseTca ckumalwowein (HanpasneHa B
NPOTUBOMOJIOXHOM HanpasieHuun), To B hopmyne (61) @, cnegyeT NnpUHUMAaTb CO 3HAKOM MUHYC.

6.1.5 [lMpoBepka NMPOYHOCTM WTyUepa

MakcumManbHble NPoAOo/bHbIE pacTArMBalLLme HanpsXXeHnsa B WTyLepe A0/XKHbI YA0BNEeTBOPAThL YCN0-
BUIO
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Ecnun oceBas cuna Fz co3gaet cxumatrouiee HanpskeHune, To B hopmyne (62) Fz cnepgyeT NpuHATbL paBs-
HOIi Hynt0.
Kpome pacueTa Ha NPOYHOCTb NPOBOAAT pacyeT Ha YCTOMYMBOCTL LWITYyLepa no gopmyne

(63)

roe \M\ n [F] — ponyckaemblii n3rnbatoLmii MOMeHT 1 gonyckaemas CxumMalolas oceBasi Cuna CooTBETCTBEH-
Ho. onpegensemble no FOCT 34233.2 gnsA obevalikm wTyuepa.

Ecnu oceBas cuna Fz cosgaeT pactarupaiuiee HanpshkeHue (HanpassieHa HapyXy OT MOBEPXHOCTM
CTEHKM cocyfa unu annaparta), To B hopmyne (63) Fz cnegyeT npuHMMaTth paBHOM Hyno.

6.1.6 OnpegeneHve MakCuMasibHbIX pacyeTHbIX HaNpPsXeHWNi

6.1.6.1 C uenbio NpoOBEPKM MPOYHOCTM y3na Bpe3kn WTylepa npu AeiiCTBUN MOBTOPHO-CTATUYECKNX Ha-
rpy30K JONOMHUTENBHO K 6.1.1—6.1.5 onpefensaoT pacyeTHble HaNps)XeHUsa B MecTe nepeceyvyeHuns LWAnH-
fApuyeckoil o6evaiikn co wWTyLepom. PaccmaTpuBatoT WTYLEP C KPYI/1bIM MONepeyHbIM CeYeHneM, HopMasibHO
pacnofioXeHHbI K MOBEPXHOCTU, NOA feliCTBMEM BHYTPEHHEro M36bITOYHOTO AaBJ/IeHUS, BHELWHUX Harpysok
Ha WTyLep U HarpyXeHui, Bbl3BaHHbIX CTECHEHHOCTbIO TeMnepaTypHbIX AedopmaLuii.

6.1.6.2 MakcMMasibHOe pacyeTHOe HanpsiXeHne OT BHYTPEHHErO JaB/ieHUs P BbIYUCAIOT No hopmyse

(64)

6.1.6.3 MakcumasnbHOoe pacyeTHoe HanpshkeHue OT 0CeBOI cunbl FZ BbluncnsAT nNo hopmyne

(65)

roe napametp C, onpefensiT no rpaduky, NpuBeLeHHOMY Ha pucyHke B.2 npunoxeHna B. unm BblumcnsawT
no cpopmyne (44).
6.1.6.4 MakcumanbHOoe pacyeTHOe HanpshkeHne oT n3rnbawLwero MomeHTa MNBbIYMCAAIOT No hopmyne

(66)

roe napametp C2 onpefensiwT no rpaduky, NpuBefeHHOMY Ha pucyHke B.3 npunoxeHnsa b. unm BblumcnsawT
no cpopmyne (49).
6.1.6.5 MakcumanbHoe pacyeTHOe HanpshkeHne oT nsrnbawLwero MomeHTa My BblunMcnaoT no popmyne

(67)

roe napametp C3onpefensaT no rpaduky, NpuBefeHHOMY Ha pucyHke B.4 npunoxeHnsa B. unm BblumcnsawT
no cpopmyne (54).
6.1.6.6 Mpu HaANUMM Harpy>XeHns, BbI3BAHHOTO CTECHEHHOCTbIO TeMMNepaTypHbIX gedopmaLuii B MecTe
nepeceyeHns UMNMHAPUYECKON obeualikm co WTyLepoM, crefyeT onpefensaTb TeMnepaTypHble HanpsXXeHns
0T cneynanbHbIMW MeToAamun pacyeTa.
6.1.7 YcnoBusa NPOYHOCTMU MPWN COBMECTHOM AENCTBUMN HArpy3ok
[Ana nnactTuyHOro B yCNOBUAX aKCnayaTaunum matepuana yc/ioBUs MPOYHOCTU BbINOJIHAKOTCA, ec/in

(68)

Ecnun oceBas cuna Fz sBnsetca pacTarnBawLweii (HanpasneHa HapyxXy OT MOBEPXHOCTU CTEHKM cocyaa
nnun annaparta), To B popmyne (68) oF cnegyeT npuHumMaTb CO 3HAKOM NJIOC.
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Ecnu ocesas cuna Fz aBnaetcs cxumarwoweil (HanpasneHa B NPOTMBOMO/IOKHOM Hanpas/ieHuun), TO B
opmyne (68) aFcneayet npuHuMaTb CO 3HAKOM MUHYC.

Ecnu matepuan He o6n1agaet 4OCTaTOYHOM NNACTUYHOCTbLIO, TO AONyCKaeMOoe HanpskeHue onpegensioT
Ha OCHOBaHWUW cneuunanbHbIX UCCEeL0BaHUIA.

6.1.8 YcnoBus NPOYHOCTW NMPU MaNOLMNKIOBO Harpyske

YCcnoBua MPOYHOCTU MPU LUKINYECKOM HarpyXXeHun gabfieHUeM, BHEWHWMU U TeMnepaTypHbIMU Ha-
rpyskamu nposepstoT no FOCT 34233.6.

[na Harpy3kn Kaxgoro suga BblUMCAAIT pa3maxu HanpsxeHuin Aap, Acy, AoMy AoJi> Nar.

Mo pa3maxam HanpsXeHuin onpefensaT aMnANTYAY HaNPsSXeHUn oan NPoBepsAT YC/I0BME NPOYHOCTH
no gonyckaeMblM amnauTyAam HanpskeHuid, onpegensiembiM no FOCT 34233.6 gNnsA 3afaHHOro yucna uu-
K10B HarpyXXeHui.

6.2 Bbinyknble AHULWA N0/ 10KA/IbHBIM BO3A4ENCTBMEM, BbI3BAHHbLIM BHELWHUMMN CTATUYECKUMMN
Harpyskamu Ha wTyuep

6.2.1 YcNnoBuS NpUMeEHeHNs pacyeTHblX (hopmMyn

6.2.1.1 PacueTHas cxema npusegeHa Ha pucyHke. 6.16 npunoxenus b.

6.2.1.2 MeTopg pacyeTa NpMMeEHUM /19 COCYA0B 1 annapaTos, paboTalLmx noj BHyTPEHHUM U36bITOY-
HbIM faBfeHneM.

6.2.1.3 MeTop pacyeTa NPUMEHUM NPU PaACNONIOXEHNUN WTYLEPOB BHYTPU LLeHTPasIbHOWN YacTu BbINykK/10-
ro AHuWLa, orpaHnyeHHoi 0.4 HapyxHoro guametpa gHuwa (cM. pucyHok 5.16 npunoxenus B), rae /5— pac-
CTOSIHME OT LleHTpasibHOl OCK BbINYKNOro AHUL A A0 Hanbosee yaaneHHON TOUKUM KPOMKN OTBEPCTUSA).

6.2.1.4 Pagnyc KpMBW3HbI CPEANHHO NOBEPXHOCTY AHMLLA RCNpuHrMaeTcs paBHbIM pajguycy B BEpLUN-
He BbIMYKN0ro gHuuia.

6.2.1.5 dopmynbl NPUMEHUMbI NPY BbINOSIHEHUN CNEAYIOLLNX YCNOBUIA:

a) ycnosua ToHkocTeHHocTu Bbinyknoro grnwa: 0,001 4 40,lrpeR TR +-,

4-C a° 2
fonyckaeTcsi NMPUMEHATb MeTOAUKY MNP W ------- < 0,001. ecnn oTk/sIOHeHMe (MOPMbl MOBEPXHOCTU AHuULiA OT

naeanbHol chepmyeckoii hopMbl He NpeBbIlaeT NOMOBUHbLI TONLWUHBI €70 CTEHKN;

6) orpaHMyYeHne 3Ha4YeHUs reomeTpuyeckoro napameTpa X = mc 4 10.

roe s3— 3aKBMBaA/SIEHTHAA TOMWMHA AHWLLA C HAKNAAHbIM KO/bLLOM;
B) paccTosiHue A0 N60ro Apyroro wWTyLepa, Harpy>XeHHOro BHeLWHel NoKasnbHOW Harpy3koin B no6om

Hanpas/ieHUN, JO/HKHO 6bITb HE MeHee -4n,

r) WTyuep pacnosioXeH nepneHaukynsapHO NOBEPXHOCTW BbINYKNOro AHulia (B npegenax No3uULUOH-
HOr0 OTK/IOHEHWS OCK WTyuepa OT NepneHAnKynsapa K NOBEPXHOCTU AHULLA B pagMyCHOM U3MEPEHUN He
6onee 10 mm);

L) cnonHuTeNnbHas To/LWMHA WTylepa s, O0/MKHA COXPaHATLCA Ha A/IMHE He MeHee - »)

6.2.2 OnpepeneHne 3KBUBaANEHTHOU TONLWMNHBLI CTEHKN BbINYKAOT0O AHULLA OKONO WTyuepa

OKBMBANIEHTHYIO TO/NLMNHY CTEHKM AHULLA OKOMO WTyLepa, TO eCTb B MeCTe ero Bpeskun, BbIYNCAAT No
hopmynam:

a) ecnn HaknajHoe Koblo He npeaycMoTpeHo, 1o s3= (S - C);

6) ecnu yCcTaHOB/NEHO HaknagHoe KobLo, TO

npu N <L («+«2 -€) «3-e+min

6.2.3 OnpepgeneHune gonyckaeMblX Harpysok

6.2.3.1 [lonyckaeMble 3HaYyeHWs AaB/E€HWUS, OCEBOI Harpysku u nsrnbarlnx MOMEHTOB onpeaensoT
He3aBUCUMO Apyr OT apyra.

[N oueHKN NPOYHOCTM y3na BPe3ku WTylepa npu COBMECTHOM AeNCTBUM HArpy3oK UCNOMb3YOT BbiNy-
KNYy0 NOBEPXHOCTbL NPefesibHOro COCTOSAHMUSA.

6.2.3.2 lonyckaemoe faBfieHne 414 O4UHOYHOro 0TBEPCTUS onpeaensatoT no 5.3.3.
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6.2.3.3 BcnomorartesibHble napaMmeTpsbl:

2[o]|(»i-c,
ka =mp 2lN0Gi-c)
y M\
6.2.3.4 [lonyckaemoe oceBoe ycunve Ha wtyuep [FJ npu oTCyTCTBMU HakNagHOro Kosbla onpefenstor

no rpaduky, NpMBEAEHHOMY Ha pucyHke 5.5 npunoxeHus 5. an BbIYMCASIOT Mo hopmyne

bl U °K « -c)a(l.<n+2.485+ ** K «-0.**KA \i), (69)

roe As v K4 BbluncnsawT npu s3= (s- C).
6.2.3.5 [lonyckaemoe oceBoe ycunune Ha wTyuep [FJ npu Hanuumym HaknagHoro KonbLa onpeaensoT no
dopmyne
(70)

roe gonyckaemoe oceBoe ycuauve [Prl] U3 ycrioBusi NPOYHOCTU B MECTE MepecevyeHus WTyLepa C AHULEM
onpegensioT no rpaduky, NPUBELEHHOMY Ha PUCYHKe B.5 npunoxeHus B. uamn BblUUCAAT No hopmyne

[F*]- [ + X3 «2-¢c)2(ra2+2,410+x 7\ +0,91K4 Xj), (71)

rae 15un K4 BbluncnaioT npu s3. onpegensemoii no 6.2.2.
JonyckaemMoe oceBoe ycunune u3 yc/10BUS MPOYHOCTU Y BHELIHER KPOMKM HAKTaAHOTo KO/bLa BblY4UCAS-
10T no hopmyne

(72)

raen5sbluncnsaT npus) = (s-c)ndc= D2, a napametpK4=1.
6.2.3.6 lonyckaeMblii nsrnbatrowmii MomMmeHT [IWJ npu oTCYTCTBUM HakNafHOro Konbla onpeaensawT no
rpacuky, npuBeeHHOMY Ha pucyHke 5.6 npunoxenna b. uam ebluncnsioT no opmyne

»0,9XKnanar), (73)

roe N5n K4 BbluncnawT npn = (s- c).
6.2.3.7 lonyckaeMblii n3rnbarouimii MOMeHT [MJ Npu Ha/IMuMM HaKNa[HOro Ko/bLa BbIYMCAAKT No hop-
myne

[(**1=min{|>y;[**]}, (74)
roe [Mill] — onyckaeMblii M3rnbawlwimii MOMEHT M3 YCNOBUA NPOYHOCTU B MeCTe nepecevyeHus wTyuepa
C AHUWEM onpefenawT no rpaduky, NpuBefeHHOMY Ha pucyHke B.6 npunoxenus b, nnm BblunMcnAwT no
topmyne

[«M] - Xr -ofA(MM-30°"-Y "-0,51% +Xi}. (75)

roe Xsu K4 sbluncnsawT npu s3. onpegensemoii no 6.2.2.

[onyckaemblii nsrnbarowmnii momeHT (Mb2] U3 ycnoBUA NPOYHOCTU Yy BHELWHE KPOMKU HaknagHOro
Ko/ibLa onpeaensitoT no rpaduky, NpuBeLeHHOMY Ha pucyHke 5.6 npunoxeHus B. uam BblYUCASIOT NO pop-
myne

[**]=M (- +2.0.0+014< +0.9UW, . (76)
rae XsBbluncnsawT npu s, = (s- ¢) ndc=02.a napametp K4=1.

19



FOCT 34233.3—2017

6.2.4 CoBMecCTHOe felicTBUe Harpysok
MpefBapuTenbHO NPOBEPSIOT YC/I0BME NPOYHOCTU A1 KaXKAOW Harpy3ku B OTAeNbHOCTU:

77)
M

ce. P SL (79)
ra

Kpome Toro, onpeaensiioT BbINOSIHEHWE YCN0BUI MPOYHOCTY NP COBMECTHOM AeliCTBUM Harpy3ok

Tax{|®p+ar|, (“af [*p-0,2*1[H+*H*1. @

MapameTp ®r onpefensioT C y4eTOM HanpaBfieHUs 0CeBOW cunbl. Ecnu oceBasi cuna Hanpas/sieHa Ha-
PYXy OT NOBEPXHOCTU AHULWA, TO B dopmyne (80) ®r cnegyeT npuHuMaTh CO 3HaKom natoc. Ecnm oceBas cuna
Hanpas/fieHa B NPOTUBONOMOXHOM HanpasfieHnun, To B popmyne (80) dr cnegyeT NpUHUMATbL CO 3HAKOM MUHYC.

6.2.5 TlpoBepka NpoyYyHOCTM WTyLeEpa

MakcumarnbHble pacyeTHble NPOAOJIbHbIE pacTArMBalwlme HanpsHKeHns B WTyLepe A0/KHbl ya0BNeT-
BOPSATb YC/10BUIO

Ecnu oceBas cuna Fz cosgaeT cxumarouwee HanpsxeHue, To B hopmyne (81) Fzcnepnyet NpuHATL paB-
HOM HynNI0.
YcToiumBoCTh WTYyLepa AoMKHa 6GbiTb NpOBepeHa no gopmyne

M U S1. (82)

Ecnu oceBas cuna Fz co3paeT pacTarnsatolee HanpsxeHue, To B opmyne (82) Fz cnegyeT NpuHATL
paBHOI Hy”O.

[Jonyckaemblii usrnbawwmii MomeHT [M] 1 gonyckaemy cxumatolyto oceByto cuny [f) gna obeuaiiku
wTyuepa onpegensatoT no FTOCT 34233.2.

6.2.6 OnpegeneHne MakCMMasbHbIX pacyeTHbIX HanpsHKeHni

6.2.6.1 C uenbio NPOBEPKM NPOYHOCTM y3/1a BPe3kn WwTyLepa npu geiicTBUM NOBTOPHO-CTATUYECKMX Ha-
rpy30K AOMOMIHUTENBbHO K 6.2.1—6.2.5 onpefensanT pacyeTHble HaNpsHXXeHUss B MecTe nepeceyeHns BbIMyK10-
ro iHMWa co Wryuepom. PaccmaTpuBaeTtcs WTyuep C KPYr/ibiM NonepeyHbiM CE4EeHNEM, HOpPMasibHO pacnoJsio-
XXEHHbI K NOBEPXHOCTU, MPN HArpy>XeHu BHYTPEHHUM W36bITOYHBIM AaB/IeHMEM, BHELWHUMMN Harpyskamm Ha
WTyLep U HanpsHXXeHNAMU, BbI3BAHHbIMW CTECHEHHOCTbIO TeMnepaTypHbIX gedopmaLuii.

6.2.6.2 MaKkcMmasibHOe pacyeTHOe HanpskeHne B MecTe nepeceyeHuns BbIMyKA0ro 4HuLLa CO WTyLepom
OT BHYTPEHHero AaB/ieHust BbIYNCNAOT No hopmye

(83)

roe ap — kKoahuumeHT KoHLeHTpaLumn, onpegensaemolii no rpadrkam, NnpMBefeHHbIM Ha pucyHkax 6.7 n 6.8
npunoxeHusa b.
6.2.6.3 MakcumManbHOe pacyeTHOE HanpsXKeHUEe OT OCEBOW CU/Ibl BbIYUCNAKT N0 popmyne

(84)

rae ar — KoaduUNEHT KOHLLEHTpaL UK, onpejensemblii no rpadukamM, NpuBeAeHHbIM Ha pucyHkax 6.9 n b6.10
npunoxexusa b.
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6.2.6.4 MakcMmanbHOe pacyeTHOe HanpsXXeHue OT U3rnbarLero MoOMeHTa BbIYNCASAT No popmyne

(85)

roe an — Ko PUUUEHT KOHLEHTpauum, onpeaensieMblii no rpacdukam, npuBeAeHHbIM Ha pucyHkax B.11 n
B.12 npunoxexuuns b.

6.2.6.5 Mpu HaNUUMM Harpy>XeHns, BbI3BAHHOTO CTECHEHHOCTbIO TeMNepaTypHbIX gedopmanmnii B MecTe
nepeceyeHns BbINYKNOro AHULLA CO WTYLEPOM, ClneayeT onpeaesnisaite TeMnepaTypHble HaNPsXXeHUs oT cneuu-
anbHbIMW MeToAamu pacyeTa.

6.2.7 YcnoBus NPOYHOCTU MPU COBMECTHOM LENCTBUMN HArpys3ok

[Ns nnacTuyHbIX B YCNOBUAX 3KCnayatayuy maTtepuasoB YC/I0BUSA MPOYHOCTU BbINOSHAKTCA, ecnn B
MecTe nepeceyvyeHns BbINYKAOro AHULLA CO LWTYLEePOM

(86)

Ecnn maTtepvan He o6nagaeT 4OCTATOYHOW NNACTUYHOCTbLIO, TO flONYyCKaeMoe HanpsxeHve onpesensaoT
Ha OCHOBaHWW cneunanbHbiX UCCnefoBaHuii.

6.2.8 YcnoBus NPOYHOCTU MPWU MaNOLUKIOBOW Harpyske

Ycnosua MpoYyHOCTU MNPU LUKIUYECKOM HarpyXXeHuu fasfieHVeM, BHEWHUMW 1N TeMnepaTypHbIMU Ha-
rpyskammn nposepstoT no FOCT 34233.6.

[na Harpyskv KaxAoro Bufa BblUMCAAIOT pasmaxu HanpskeHuid fop, fasa, fam. [aT.

Mo pa3maxam HanpsxeHuii onpefensanT amMnNauTyay HanpsXXeHuii oa n NpoBepsaIoT YC/I0BME NPOYHOCTH
no gonyckaemblM amMnanTygam HanpskeHuid, onpegensembiMm no FOCT 34233.6 gna 3afaHHOro yucna um-
KNOB HarpyXeHuii.

6.3 AnbTepHaTWBHbIe YNC/IEHHble MEeTOAbl pacyeTa

[JlonyckaeTcs BMeCTO pacueTa y3/ioB BPe3ku LWTYLEepOB Ha COBMECTHOe [eliCTB/e Harpy3ok B COOTBET-
cTBuM c 6.1 1 6.2 BbINONHATL pacyeT YACAEHHbIMW MeToAamun, Hanpumep, MeToA0M KOHEeYHbIX 3/IeMEeHTOB, C
nocneayLei oLeHKon NonyvyeHHbIX pe3ynbtaToB B cooTBeTcTBUM ¢ TOCT 34233.1 (nyHKT 8.10).

Mpu 3TOM, €CNN COOTHOWEHNSA PasMEPOB 3/IEMEHTOB paccMaTpuMBaeMblX Y3/10B He MpeBbIlatT npeje-
NoB. yKasaHHbIX B Tabnuue 1. a tTakke B 5.1.2 n 5.1.3, B JON0O/IHEHNE K YNC/IEHHOMY pacyeTy A0/IKEH OblTb
BbINOJ/IHEH pacyeT yKpenseHns OTBEpPCTUI B COOTBETCTBUM C pasgenom 5.
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Mpunoxexve A
(o6si3aTenbHOE)

PucyHkun Kk pasgeny 5

PucyHok A. 1— KomneHcauus BbIpe3aHHOIo CeHeHNs LTyLLepom
NpPOV3BO/IbHON hopMbl

PrcyHok A.2 — OCHOBHas pacuyeTHas cxema CoefIMHeHus LWTyLepa
CO CTeHKoIi cocyaa
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PucyHOK A.3 — YKpenneHue 0TBepCTUil yTONLEHEM CTEHKM COCYAa MW WTyLepa

PucyHok A.4 — YkpensieHne OTBEPCTUIA HaknaaHbIM KOMbLOM

PucyHok A.5 — YkpenneHue oTBepCTUil HakNagHbIM KObLIOM
NPy HaIMYMKU NPOXOAALLIETO LUTYLIepa
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PucyHok A.6 — YKpensieHne oTBEPCTUIA OTGOPTOBKOIA

PucyHok A.7 — YkpensieHne oTBepcTuii TopoobpasHoil BCTaBKoM
UMY BBAPHBIM KOJTbLIOM
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PucyHok A.8 — YKpenneHue B3aMMOBNVAIOLLMX OTBEPCTUI
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a— YKpEryieH1e KPYroBbIM HaKMaaHbIM KObLOM; 6- - YKperyieHne HECUMMETPUYHBLIM KOJIBLIOM

PucyHok A.9 — CoBMecTHOe yKpenseHue B3aMOBNUSIOLLMX OTBEPCTUIA
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PucyHok A. 10 — O6Lwwii cnyyaii pacnonoXxeHust B3aMmoB/IUSIIOLLIMX OTBEPCTUIA
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PucyHok A.11 — Hak/1oHHbIe LWTYLepbl Ha obevaiike
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PucyHok A.12 — HaknoHHble WTyLepbl Ha o6eyalike B N10CKOCTU NONEPEYHOr0o CeveHuns
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PucyHok A.13 — CMeleHHble WTyLuepbl HA BbIMYKIOM AHULLE
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PucyHok A.14 — YkpenneHue oTBEpPCTUIA NPU HANMUYMKU 6NN3KO PACNONOXEHHBIX
KOHCTPYKTUBHbIX 3/1EMEHTOB
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PucyHok A.15 — Yuer BAWSAHNSA CBAPHbIX LWBOB
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PucyHok A.16 — OTBepcTve 415t 0BA/IbHOTO WTyLepa, nepneHAUKYIsipHOTO NOBEPXHOCTU 06eyvaiiku
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MpunoxeHue b
(o6a3aTenbHoe)

PucyHkn n rpadukum Kk pasgeny 6

a— UunuHapuyeckas obeuvaiika Npu BHEWHNX CTATUYECKNX HArpyskax Ha WwTyyep

6 — cthepuyeckoe HuLLe NPN BHEWHUX CTATUYECKUX HArpy3kax Ha wTyuep

PucyHok b.1 — BHelHMe cTaTuyeckme Harpysku
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PucyHok 6.5 — lpaduk gna onpegenenus [FJ
(BepxHASA kpuBas npu K4 = 1; HUKXHAS KpuBas — MUHUMaNbHOe 3HauvyeHue npu K4 < 1)

PucyHok 5.6 — Tlpaduk gns onpegenenuns [MJ
(BepxHAA kpuBas Npu K4 = 1; HUXHAA KpUBas — MUHUMasbHOe 3HayeHne npu K4 < 1)
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PucyHok 5.7 — KoahnLmMeHTbl KOHLEeHTpaunmu ap B MeCTe NepeceyeHus WwWryyepa
co cthepuueckoii 060104KO NPU BHYTPEHHEM AAB/IEHWM B 3aBUCHMOCTM OT XS 1 OTHOLW eHUs 6'/s?

PucyHok 5.8 — KoahthuLyNeHTbl KOHLEHTPaLMn Up B MecTe nepeceveHns NpoxoAsauLero wWryyepa
co cthepuueckoii 060/104KON NPU BHYTPEHHEM AAB/IEHWW B 3aBUCUMOCTM OT AS U OTHOLWEHNA s”sa
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PucyHok 5.9 — KoadhhULMeHTbl KOHLLEHTPALWUN az B MECTe NepeceyeHns WTyLuepa co chepuyeckoii 060104KOI
npu 0CEBOM YCUIUU Ha WITyLep B 3aBUCUMOCTU OT 151 OTHOLW EHNA

PucyHok 5.10 — KoadhdnuymeHTbl KOHLEHTPaLWUM NZ B MeCcTe NepeceyeHnss NpoxoasaLlero wrylepa
co chepuyeckoii 060/104KOM NPY OCEBOM YCUAMMN Ha WTyLep 8 3aBUCUMOCTN OT /.S 1 OTHOWeEHNA S,/s3

PucyHok B.11 — KoahpuumeHTbl KOHLEHTpaLum am B MecTe nepeceyeHuns wrylepa
co chepuyeckoih 060104KOM NPM HAFPYXXEHUN WTyLepa n3rmbarwuMm MOMEHTOM
B 3aBUCMMOCTWN OT U OTHOWEHUA S,/ss
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PucyHok 5.12 — KoahhuLumMeHTbl KOHLEHTPaLUM aM B MecTe NnepeceyeHns nNpoxogaliero wrylepa
co cthepuyeckoii 060/104KOM NPU HATPYXeHUK WTyuepa narnbatowmm MOMEHTOM
B 3aBUCMMOCTU OT kS 11 OTHOLWEHUS
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YK 66.023:006.354 MKC 71.120 roz OKIM 36 0000 NEQ
75.200

KnoueBble CnoBa: COCyAbl U annapartbl, HOPMbl ¥ METOAbl pacyeTa Ha MPOYHOCTb, YKPEnseHue OTBEpCTUi,
WTyuepbl, JONycKaeMble Harpy3ku, onpegenieHne HanpsxeHuii
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