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MNpepgncnoBne

Llenn, OCHOBHbIe MPUHLMMNbLI 1 06WMe nNpaBuia NpoBeAeHNs paboT Mo MeXrocyaapCTBEHHOW cTaHaap-
Tu3aumm yctaHosneHol FOCT 1.0 «MexrocynapcTBeHHas cuctema ctaHgapTusaumm. OCHOBHbIE NOMOXEHUA»
n FOCT 1.2 «MexrocyfapcTtBeHHasa cuctema ctaHgapTtusaunun. CtaHgapTbl MeXrocyfapcTBeHHble, npasuia
N pekoMeHZauuy Mo MeXrocygapcTBeHHON cTaHgapTusauun. MNMpaBuna pa3paboTku, NPUHATUSA, 0GHOBEHUS
N OTMEHbI»

CBefeHusa o ctaHpapTe

1 PABPABOTAH MexrocyfapCTBeHHbIM TEXHUYECKMM KOMWTETOM no cTaHgaptusaumm MTK 523
«TexHuka u TexHonorum [obbluv 1 nepepaboTkm HedTM W rasa», 3akpbiTbiM aKUMOHEPHbIM 06LLEeCcTBOM
«METPOXUM  UVHXWHUPUHI» (BAO «IMXW»), AKUMOHEpHbIM 06WecTBOM «BCepocCuiicknini  Hayu-
HO-UCCefoBaTeNbCKUA M NPOEKTHO-KOHCTPYKTOPCKUA  UHCTUTYT  HEMTSAHOTO  MaluHOCTpoeHns»  (AO
«BHWMHE®TEMALL>»), O6lWecTBOM C OrpaHWYeHHON OTBETCTBEHHOCTbIO «HayuHO-TexHuyeckoe npeanpu-
atme LEHTPXMMMALL» (OO0 «HTM LEHTPXMMMALL»), AKUuMoHepHbIM 06wecTBoM «Hay4yHO-uccnegoBa-
TEeNbCKUA N KOHCTPYKTOPCKUIA MHCTUTYT XUMMNUYECKOTO MawWnHOCTPoeHus» (AO «HUNXNMMALL»)

2 BHECEH ®epepanibHbiM areHTCTBOM MO TEXHUYECKOMY pPEerympoBaHuU0 1 MeTposornm

3 MPUHAT MexrocyaapCTBeHHbIM COBETOM MO CTaHAapTu3aluu, MeTposiorum u ceptudpmkaumm (npo-
TOKO/ OT 14 ntona 2017 r. Ne 101-)

3a npuHATME nporosiocoBanu:

KpaTkoe HavMmeHoBaHue CTpaHbl Kopg, cTpaHbl no MK CokpaleHHoe HanMeHOBaHVe HalMOHaNbHOIo opraHa
no MK (MCO 3166) 004—97 (NCO 3166) 004—97 no ctaHgapTmsauuu

ApmeHns AM MuHaKoHOMVKM Pecny6nvkn ApmMeHus

Benapycb BY loccrangapt Pecnybnvkn Benapycb

KasaxcraH Kz loccraHgapt Pecnybnvkm KasaxcTtaH

Knprusums KG KbipreisctaHgoapt

Poccus RU PoccraHgapt

Y36ekuctaH uz Y3ctaHpoapt

YkpanHa UA MWH3aKOHOMPas3BUTUA YKpavHbl

4 Tlpuka3zom defepasbHOro areHTCTBa No TEXHUYECKOMY PEerympoBaHuio 1 meTposiorum ot 14 nekabps
2017 r. Ne 1991-cT mexrocygapcTtBeHHbili ctaHgapT FOCT 34233.3—2017 BBefeH B AeiicTBME B Ka4ecTBe Ha-
LuMoHasbHOro ctaHgapTa Poccuiickoli ®epgepaunn ¢ 1 asrycta 2018 .

5 B HacTosileM cTaHAapTe yyTeHbl OCHOBHbIE HOPMATUBHbIE MOJIOXKEHUS C/EAYIOLNX MEXAYHAPOAHbIX
cTaHAapToB:

- 1SO 16528-1:2007 «KoTnbl 1 cocyabl, paboTarowume nog gasneHmemM. Yacte 1. TpeboBaHmsa K pabounm
xapaktepuctukam» («Boilers and pressure vessels — Part 1: Performance requirements», NEQ);

- 1ISO 16528-2:2007 «KoTibl 1 cocyapl, paboTawwme nog AasBneHunem. YacTtb 2. Mpoueaypbl BbINOA-
HeHns Tpeb6oBaHuin 1SO 16528-1» («Boilers and pressure vessels — Part 2: Procedures for fulfilling the
requirements of 1ISO 16528-1», NEQ)

6 HacToswumii cTaHgapT NOArOTOB/EH Ha OCHOBe npuMeHeHus T[OCT P 52857.3—2007 wu
FOCT P 52857.9—2007*

7 BBEJEH BIEPBbIE

8 MEPEN3JAHWE. Anpenb 2019 r.

* TMpuykasom PefepasibHOro areHTCTBa Mo TEXHWYECKOMY PerysiMpoBaHuio U mMeTponorun ot 14 aekabps 2017 r.
Ne 1991-ct FOCT P 52857.3—2007 n FOCT P 52857.9—2007 oTmMeHeHbI ¢ 1 aBrycta 2018 r.
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WHdopmaunsi o BBefeHUn B AelicTBMe (NpekpalieHun AeicTBuUS) HACTOSWEro cradgapTa 1 nsme-
HEHWI K HEMY Ha TeppuTOpUM YKasaHHbIX Bbllle rocyfapcTB NybanKyeTCS B yKazaTenax HalMoHaNbHbIX
cTaHjapToOB, M3jaBaeMblX B 3TWUX rocygapcTBax, a Takke B ceTu VHTepHeT Ha caliTax cooTBeT-
CTBYIOLLMX HALMOHANbHbLIX OPraHoB MO CTaHAaapTu3auumm.

B cnyvae nepecMoTpa, W3MEHEHWS WAM OTMeHbl HAacTOsAWEro craHjapTa COOTBeTCTBYyWLWAd
MHpopmauma 6ygeT onybankoBaHa Ha ohuuManbHOM MHTEpHeT-caliTe MexXrocygapcTBEHHOrNo cogeTa
no cTaHjapTusauun, MeTposornm u cepTudrkaunm B KaTanore «MexrocygapcTBeHHble CTaH4apTbl»

© CraHgapTuHgopm, odopmneHune, 2018, 2019

B Poccuiickoilt defepaunm HacTosILMii cTaHAapT He MOXET GbiTb MOSIHOCTBLIO W/
YacTU4YHO BOCMPOM3BE/EH, TUPAXMPOBAH U pacnpocTpaHeH B KauecTBe oguLmasibHOro
u3naHus 6e3 paspelleHuss PegepasibHOrO areHTCTBa No TEXHUYECKOMY pPerynpoBaHuio
N METPOIOrnn



FOCT 34233.3—2017

CopoepxaHue
1 OOBIACTD MPUMEHEHMS . ..ccetiiite ettt ee ettt a et b e sae e eh bt e bt sh et eh e e et e b e she e eh bt e bt e eh et ah e e et enbeesaeeeb et e nbeesneennne e A
2 HOPMABTUBHBIE COBITKM .. uuetiiutieeautetaauieeataeaautteeasteeeaeeeeeseseeaaeeeesaseeeaaseeeamseeeameeaeaseeeamseeeamseeenneeeanneeeamneeesnneaeanseesannens A
R @ [oTe LT = =T L PR PRPP 2
@ Lo TNT L=y (o] 1 o D q=T T < F PSP RR 5
5 PacueTt ykpenneHns OTBEPCTUN MPU LEACTBUM LABIEHMS .ccccuieiieeeiieeesieeeeieessteesssresssseessssesssssessnseessnsessneees .6
5.1 YCnoBus NPUMEHEHUA PACHETHBIX GIOPMY ST .uuuiiiieiiiiieeesiireeeeesstireeesasreeeessssbeeeesansbeeeesssteeeesansseeeessnssneeess .6
5.2 OCHOBHble (hopMy/ibl pacyeTa YKPEMAEHNA OTBEPCTUM.cccccuiieeeiiiieieeeeiiieeeesiiieeeeestiieeesssisaeeaeessraeeesssnnneas 7
5.3 OAMHOYHbIE OTBEPCTUS B COCYAAX M AMMAPATAX eeiuueireerreereesseesueaseesseesseessseaseessesssasssssessesssessessssessseens 10
5.4 Y4yeT B3aUMHOIO B/INSHUSA OTBEPCTUN B COCYAAX M AMMAPATAX.c.ccciurrreeeirurrrreeeinrrreesssssrreesasssnseessnsnseessnnes 12
6 PacueT Ha NMPOYHOCTb NPY BHELIHUX CTATUUYECKUX HATPY3KAX HA LUTYLLEP ..ueirirreereerreireeseesseessesseessesseseesseases 13
6.1 LnnuHppuyeckne obevaiikn nof NokasbHbIM BO34EACTBMEM, Bbl3BaHHbIM BHELLUHUMMW CTaTUUYECKMMN
HATPY3KAMMU HA LU TY LLE P tuvtttteeetrureesaausreeesssssnesesaasssesassssssesssansssesssssssssssanssseeesstsseessansssseesnnssssessnnssseessansnees 13
6.2 BbiNnyknble AHWLWA NOA /TIOKa/IbHbIM BO34ECTBUEM, Bbl3BaHHbIM BHELUHUMWU CTaTUYECKUMUN
e L 02T ez L I = BT Y PP PRPPPTPPON 18
6.3 ANbTEPHATUBHbBIE YNC/IEHHBIE METOMABI PACUE T ueeiiurieiitreeiauureaueeaaseeeateeeanteesaseeeanseeeaseeeanseeanseeeanseessnees 21
MpunoxeHre A (06A3aTENTbHOE) PUCYHKM K PASAEIIY 5 .oiiiiiiiiiii ittt ettt st e e s eee s 22
Mpunoxexve b (06583aTeNbHOE) PUCYHKN U TPAMUKN K PASLAEITY 6 .ovoiviieiieciieceee ettt e 32



MonpaBka kK NOCT 34233.3—2017 Cocyabl 1 annapaTtbl. HOpMbl U MeTOAbl pacyeTa Ha MPOYHOCTbL.
YKpensieHne oTBEPCTUA B obevaikax v HUWAX NMPU BHYTPEHHEM U Hapy>XHOM AaBreHusax. PacuyeT Ha
NPOYHOCTb O0b6eyaeKk U AHUL, NPU BHELWHUX CTATUYECKNX Harpyskax Ha wryuep

B kakoM mecTe HaneuaTtaHo [0onXHO 6bITb
Mpeancnosne. Tabnmua corna- - TypKMeHs ™ Fnasroccnyx6a
coBaHus «TypKMEHCTaHAapTNapb»

(NYC Ne 12 2021 1)



MonpaBka Kk NOCT 34233.3—2017 Cocyabl n annapatbl. HOpMbl 1N MeTO4bl pacyeTa Ha MPOYHOCTH.

YkpenneHne oTBepcTuii B o6evalikax U gHULLaxX NpU BHYTPEHHEM U HApPYXHOM AaBfieHusiX. PacueT Ha
NMPOYHOCTbL 06€eYaek U AHULL NPU BHELWHUX CTATUUYECKMX Harpyskax Ha WTyLep

[Aata BBegeHuna — 2021—08—23

B kakom mecTe HaneuwaTtaHo [lo/KHO 6bITb

Mpegucnosue. Tabnuua corna- — Asep6aiimpkan AZ [zeTaHnapr
coBaHus

(MYC Ne 1 2022 1)
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M E X T O C Y A4 AP CTDBEUHUH bl W C T AHAAPT

Cocygabl 1 annapatbl
HOPMbl N METOAbl PACYHETA HA NMPOYHOCTb

YkpensneHue oTBepcTuii B o6eyainkax u gHULAX NPU BHYTPEHHEM U Hapy>XHOM AaB/ieHUsIX.
PacueT Ha NPOYHOCTb 06e4Yaek 1 AHUL, NPU BHELWHUX CTAaTUUYECKUX Harpyskax Ha wTyuep

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 BBegeHus — 2018—08—01

1 O6nacTb NpUMeEHeHUs

HacTosuwmnii ctaHgapT ycTaHaBnMBaeT HOPMbl M MeTOAbl pacuyeTa Ha NPOYHOCTb YKpenneHus oT-
BEpCTUi B LUWINHAPUYECKMX U KOHUYECKMX obeualikax, KOHMYEeCcKUX nepexofax, BbINYK/bIX AHULLAX WU
KpbILIKax cocyoB v annapaTos, paboTalowmx nof AeliCTBUEM BHYTPEHHEr0 U36bITOYHOIO WU HAaPYXHOIo
JaBneHns, NpUMEHSEMbIX B XMMUYECKON, HedpTerasonepepabaTbiBaloLleid 1 gpyrux otTpacnsax npombiLl-
NeHHoCTHU.

B HacTosileM cTaHAapTe Takke NpuBefeH MeTo[ pacyeTa Ha MPoYHOCTb 0bevaek 1 AHULL NPy COBMECT-
HOM OEWCTBUWM BHYTPEHHErO M3ObITOYHOrO AaB/IEHMSA U BHELUHWX CTATUYECKMX HarpysoK Ha LWTyuep u Harpy-
XEHUS, BbI3BAHHOIO CTECHEHHOCTbIO TemMnepaTypHbIX AedopmaLmii.

HacTosawmin ctaHgapT npuMmeHsieTca coBMecTHO ¢ FTOCT 34233.1 v gelcTBMTENEH MPWU YCNOBUKU, YTO
TO/IWMHBI CTEHOK 06evYaek, NepexofoB W AHWULL OTBEYAKT YC/I0BMAM MPOYHOCTM M YCTOWYMBOCTU B COOTBET-
ctBum ¢ FOCT 34233.2.

2 HopmaTrBHbIe CCbI/IKA

B HacTodlWem cTaHgapTe UCMO/b30BaHbl HOPMATUBHbLIE CCbIIKM Ha criefytolime cTaHaapThbl:

FOCT 34233.1—2017 Cocygbl 1 annapaTbl. HopMbl 1 MeToabl pacyeTa Ha NpoYHocTb. Obume Tpebo-
BaHuA

FOCT 34233.2 Cocyabl 1 annapaTbl. Hopmbl 1 MeToAbl pacyeTa Ha NPOYHOCTb. PacyeT umnuHppuye-
CKMX W KOHUYECKMX 06eyaek, BbINYK/bIX W MJIOCKUX OHULLL U KpbILEK

FOCT 34233.6 Cocyabl 1 annapartbl. HopMbl 1 MeToAbl pacyeTa Ha NMPOYHOCTbL. PacyeT Ha MPOYHOCTb
npyv MasiouMKNOBbLIX Harpyskax

MpumeyaHne — lpu MOMb30BAHWM HACTOSLLYM CTaHAAPTOM Le/Iecoo6pasHo NpPoBEpWTb AelCTBUE CCblIoY-
HbIX CTaHZAPTOB W KNacCcUthrKaTopoB Ha ochnLMasibHOM VHTEPHET-calite MexXrocyapCTBEHHOMO COBETA MO CTaHAaPTU-
3auyn, METposorn 1 cepTucukaumn (Www.easc.by) wim no ykasarensim HauoHasIbHbIX CTaHAApTOB, M3AaBaeMbIM B
rocyfjapcTBax, ykasaHHbIX B MPeAMCIoBUM, WM Ha oprUmManbHbIX caiiTax COOTBETCTBYHOLLMX HALMOHA/TbHBIX OpraHoB Mo
CTaHgapTM3aumn. Ec/m Ha JOKYMEHT faHa HeaaTupoBaHHas CCbiKa, TO CeayeT UCNo/b30BaTh AOKYMEHT, AeACTBYOWMI
Ha TEKYLLWIA MOMEHT, C YYETOM BCEX BHECEHHBIX B HEFO M3MEHEHWIA. EC/M 3aMeHEH CCbIIOUHBIA AOKYMEHT, Ha KOTOPbIl
[JaHa faTvpoBaHHas CCblka, TO CIEAyeT MCMoMb30BaTh YKasaHHYH BEPCUIO 3TOrO AOKyMeHTa. Ecnm nocne npuHsTUs
HaCTOSILLEro CTaHAapTa B CCbIIOYHbIV JOKYMEHT, Ha KOTOPbI faHa AaTUpOBaHHas CCbUIKa, BHECEHO W3MEHEHVe, 3aTpa-
rMBatOLLIEE MOJIOXEHVE, HA KOTOPOE JaHa CCbIIKa, TO 3TO MOSIOKEHNE NPUMEHSIETCS BE3 yueTa AaHHOro U3MeHeHus. Ecrm
[IOKYMEHT OTMEHEH 63 3aMeHbl, TO MOJIOKEHVE, B KOTOPOM AaHa CCbUTKa Ha HEero, NPUMEHSIETCS B YacTu, He 3aTparvmea-
FOLLIEA 3TY CCbUKY.

M3pgaHve ochuumnanbHoe
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3 O603HayveHns

B HacTosILEM CTaHaapTe NPUMEHEHbI creaylolline 0603HaYeHus:

A — pacyeTHas M/olWajb BbIpe3aHHOro ceveHuss obeyvalikyu Wam gHuLLa, Noasiexallero KoMneH-
caumm (cm. pucyHok A.1 npunoxeHuns A), Mm2;

jin — naowaab YKPEnnsaLWero ce4eHnss BHELLHen yactu wryuepa (CM. pucyHok Al npunioxenns A),
MM2;

A2 — nnowaab nonepeyHoro ceyeHnsa HaknagHoro Konbua, MmM2;

A3 — nowanb yKpenasoLero ceyeHuss BHyTPEHHen yactu wryuepa (cM. pucyHok A1 npunoxe-
HUs A), MM2;

a0, av a2, a3, ad — Koah(PULMEHTbI pPa3fIoOXeHNsI B CTENEHHON psg;

b — MWHUMa/IbHOE PacCTOsiHUe MexAy Hapy>XHbIMW MOBEPXHOCTAMMU [BYX COCEAHMX LWITYLLEpOoB,
n3MepsieMoe Mo NOBEPXHOCTU YKPEN/ISeMOro afieMeHTa (CM. pucyHkn A.8 n A.9 NpunoXxeHus
A), MM;

c — cymma nprbaBOK K pacYeTHOW TOMLLMHE CTEHKM ob6eualiky, nepexoja Wam AHULLA, MM;
G|>C2, C3,C4 — napameTpeil,

cs' Cs G5 — cymMMa nprubaBOK K pacHeTHbIM TOJLLMHAM CTEHOK LUTYLLEpPOB, MM;

Gveslcsl  — Nprbaska Ana KOMMNEHcaLMU KOpPo3umM CTEHKU BHYTPEHHER yacTu wTyuepa, M,

D — BHYTPEHHUWI1 AMaMeTp UUNuHApUYeckol obeyalikm uiav BbINyKI0ro AHULLAE, MM;

DK — BHYTPEHHUWI1 AMaMeTp KOHMYECKOW obeyaiikm no LEeHTPY YKPENIseMoro 0TBepCTUs, MM;
°pNl op — pacyeTHble BHYTPEHHWE AMaMeTpbl YKpenaseMbiX 3/IEMEHTOB, MM;

Dc — AvameTp CpeAMHHOl NOBEpPXHOCTM 06evaiiku y OTBEPCTUS, MM;
d2 — HapyXHblii guameTp HakKIaLHOro KofbLa, MM;

d,d,d" — BHYTPEHHMe gmameTpbl WTYLEepPOB, MM;

— Hau6onbLlNii AoNyCTUMbI/ AnamMeTp OMHOYHOTO OTBEPCTUS, He TPEBYIOLWEro 4ONONHUTE b-
HOro YKpenaeHus, Npu Hann4nm M36bITOYHOI TOMWMUHBLI CTEHKM COCYAa, MM;

:0p — pacueTHblit AuaMeTp OTBEPCTUS, He TPEBYIOLLEro YKPEnIeHNUs, Npyu OTCYTCTBUM U3BbITOYHO
TOJILLMHBI CTEHKM cocyfa (CM. PUCYHOK A.l NPUMOXeHUst A), MM;

— MakcumasibHasi 0Cb CMMMETPUK OTBEPCTUS HEKPYTIoi chopMbl MM 60/bLLAS OCb 0Ba/IbHOTO
oTBepcTua (CM. pucyHkn A.lla n A.16 npuioxeHusa A), Mw;

— MUHVMMasnbHas 0Cb CMMMETPUU OTBEPCTUA HEKPYr/oi opMbl AW Manas oCb OBa/IbHOMO
oTBepcTua (CM. pucyHkn A.lla n A.16 npuioxeHusa A), Mw;

— paCHETHbIVI anameTp oTBepcTud, MM,
— AnameTp Cpe,ql/IHHOI‘/ll NOBEPXHOCTN WTYyUEepa, MM;
— MaKCuMMasbHbIi AnameTp OoTBepPCTUA, MM;

— paccTosiHMe OT Hapy>XHOW MOBEPXHOCTM LITyLepa A0 BHELWIHero kpas gHuwa (CM. pucy-
HOK A.13 npunoxeHusa A), Mm;

Fz, Fx, Fy — BHELHAS 0ceBasl M BHELWHWEe MOoMNepeyvHblie Cufbl B MecTe MepecevyeHuss ocu wTyuepa
C obpasyolei unanHgpuyeckoin obevamkm unu BbINyKNOro AHuwa (CM. pucyHok bB.1
npunoxenusa b), H;

[F] — [Jonyckaemasi CxXumarwliass oceBas cuna, onpegenseMasi M3 YCMNOBUS MNPOYHOCTU
obeuvaikn wTyuepa, H;

[FZ] — [onyckaeMoe OCceBoe ycuave Ha wryuep, H;
[FZ); [Fz1]; [F~] — ponyckaemble OCEBbIE YCUNMA W3 YCIOBUS NPOYHOCTU 0beyalikm 1 BbINyKNbIX gHULW, H;
H — BbICOTA BbINYK/I0/ YaCTU 3/I/IMNTUYECKOTO AHMLA A0 BHYTPEHHEN MOBEPXHOCTU, MM;

2
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Kv K2, K3, K4 — BcrnomoratenbHble KOIMULMEHTI;

Ka — 9 EKTUBHDBIN KOI(PPULMEHT KOHLEHTPALMN HANPSHKEHNA;

ZQ — LUMPKHA 30Hbl YKPErneHs OTBepCTUsS (CM. PUCYHOK Al npunoxeHusa A), Mwm;

/K — paccTosiHMe OT HapyXXHOW NOBEPXHOCTM LWTyLepa A0 Gamkaillero HecyLero KOHCTPYKTUB-

HOro anemMeHTa (CM. pUCYHOK A.14 npunoxeHus A), MM;

2 — pacyeTHas WMprHA 30HbI YKPENAEHNUS NPU HAIMUYMKM OBLLLEr0 HakKIagHOro Kosbla Ana ABYX
OTBEPCTUIA, MM;

/ — WCNOJSIHUTENbHAA WNPMHA TOPO06pPa3HOoli BCTaBKM UM BBAPHOTO Konbla (CM. pUCYHOK A.7
NPUNoXeHNs A), MM;

Ip — pacueTHasi WMpKHA 30HbI YKPENeHns B cTeHke obeualiku, nepexoaa Wiu AHULLA B OKpecT-
HOCTU WTyLlepa WIn Topoo6pasHoli BCTAaBKU, MM;

M, U, /3,/3,/3 — ucnonHuTenbHble ANVHbI NaTPy6KOB WTYLEpPoB (CM. pucyHkn A.1—A.9, A.11—A.14 npu-
noxeHus A), Mm;

/1p, I3p — pacyeTHble 4/IMHbI WTyuepa (CM. pUcyHok A.l npunoxeHua A), Mm;
Up Up I'zo Wb — pacyeTHble ANVHbI B3aMMOBAUAKOLWNX WTYLEPOB, MM;
12,8 % — UCNOSIHUTE/IbHAA WMPUHA HaknagHbIX Kosew, (M. pucyHkm A.2, A.4, A.5, A.8, A.11—A.14

NPUNOXeHNUa A), MM;
— pacueTHas LMPUHA HAKNaAHOTO KOMbLaA, MM;

— paccTosiHMe OT LieHTpasibHOW OCK BbINYKMNOro AHULLA A0 Hanbonee yaaneHHON TOUKN KPOM-
Kn OTBEepCTUA (CM. pUCyHOK B.16 npunoxexunsa b), mwm;

Mb — BHeLWHWli n3rnbarlwmii MOMEHT B MecTe nepecevyeHuss ocy LiTylepa ¢ 06pasytoLleid Bbl-
nyknoro gHuwa (cM. pucyHok 6.16 npunoxeHusa B), H-mm;

M X — BHELWHWA un3rnbarownin MOMEHT B OKPY)XXHOM HanpaBfeHUW B MecTe fepeceyeHus ocu
WTyLepa ¢ obpasyllleli LunuHapuyeckolr obeyalikm (CM. pucyHok B.la npunoxeHus B),
H-mm;

My — BHeLHWIA 13rnbaroLlmii MOMEHT B NPOAO/IbLHOM HanpasfeHny B MecTe nepeceyeHusi ocu
WwTyLepa c obpasyowen uuamHapuyeckolii obevaikn (cM. pucyHok B.1a npunoxeHus b),
H-Mmm;

Mz — KpYTALWUIA MOMEHT B MeCTe nepecevyeHunss ocu LWTyuepa ¢ obpasylolleii obevaiiku (cMm. pu-

cyHok B.la npunoxeHus B), H-mwm;

[M] — [onyckaeMbllii M3rnbalroLlnini MOMEHT, ONMpeAensemMblii U3 yCnoBMA MNPOYHOCTU obeuvainkm
wTryuepa, H-mwm;

[MxX]\ [Mx1]; [Mx2\ [My]\ [My1]; [My2] — gonyckaemble nsrnbaroLime MOMeHTbI 13 YCNOBUSA NPOYHOCTU obevaii-
Ku, H-mMMm;

[Mb]] [MBL]; [MBA — ponyckaemblie usrnbarolme MOMEHTbl U3 YCI0BUA NPOYHOCTU BbINYK/bIX AHUL,, H-MM;

p — pacyeTHOe faB/ieHne B cocyfe unm annaparte (BHyTpeHHee U36bITOYHOE UM HapyXHoe),
Mla;

ppn — pacyeTHOe HapyXHOoe AaBrfieHne Ans onpefeneHus TOMLWMHbI CTEHKU cocyfa wan annapa-
Ta C OTBEPCTMEM, He TPebyLW MM A0NOSTHUTE NbHOTO ykpenneHus, MMa,;

[p] — Jonyckaemoe faBrieHue B anieMeHTe, Mla;

[pIn — [Jonyckaemoe faB/ieHne B npegenax naacTM4yHoCTU K3 YCNoBUSA npovHocTn, Mra;

[pIE — Jonyckaemoe faBfieHue B npejenax ynpyroctum us ycroBusi yCTONYMBOCTU, onpegense-
MOe AN18 COOTBETCTBYOLMX 06evalikn n gHunwa 6e3 otsepctuii no NOCT 34233.2, MIMa;

R — HaubONbLUNA BHYTPEHHWIA pagnyc KPMBU3HbLI BbIMYKAOrO AHULA, MM;

Rc — pajuyc KpMBWU3HbI CPeSMHHOM NOBEPXHOCTU BbIMYKIOrO AHWLLA Y OTBEPCTUSA, MM;

RH — paguyc KpyroBoro HaknagHoro kosbla npy COBMECTHOM YKPEN/eHUn oTBepCTuil (M. pu-

CYHOK A.9 npunoxeHunsa A), Mm;
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SO

°p

s3

spn

s, sj, &
slp, Lp, sfp
s2, $2>52
s3, 3, 3

t

\%

P> P2

YY

pagnyc HeECUMMETPMYUYHOIO HakIaAHOro Kosiblia OKOMo OTBEPCTMS AMaMeTpoM d* (CM. pUCYHOK
A.9 npunoxeHunsa A), MM;

paguMyc HeCUMMETPUYHOIO Hak1afHOro KofbLa OKO10 OTBepCTUA anameTpom d" (CM. pUCyHOK
A.9 npunoxeHusa A), MM;

paguyc oT60pPTOBKU MO BHYTPEHHEN MOBEPXHOCTU YKPENAseMoro ajfieMeHTa Wanm TOpoBOR 4a-
CTU TOpOooGpa3Holi BCTaBkM (CM. pUCYHKM A.6 1 A.7a NpuUioXxeHua A), MM,

UcnosiHMTe IbHast TOMWMHA CTeHKM oGeuvalikv, nepexoja WM AHWUWLA B 30HE PacrosioKeHUs
WwTyuepa, a Takke To/llMHa Topoo6pa3Hoit BCTaBKM UM BBAPHOIO KO/bL@, MM;

NCnosiHUTeNbHaa TOJMWMHA CTeHKu obeualiky, nepexoja Wiv AHuUia 3a npejenamu Topo-
06pa3Hoil BCTaBKM WM BBAPHOTrO KoMbLa (CM. PUCYHOK A.7 NPUNOXEHNS A), MM;

pacueTHasl TOMWMHA CTEHKU o6evaiiku, nepexoja WM AHWLLA, a Takke pacuyeTHas To/WMHA
TOpPOOGPA3HOW BCTABKM WM BBAPHOTO KOMbLA, MM;

JAKBUBaJIEHTHaA TOJILLIMNHA CTEHKN, MM,

pacueTHasi To/ILMHA CTEHKM o6eyaiiku, nepexoda WM AHWLLA 478 onpefeneHus guameTpa
O0TBEPCTUS, He TPeBYHOLLEro [0MN0/THUTE TLHOIO YKPEN/IeHNUs, MM;

NCNOJIHUTENDBbHbIE TOJILLNHBI CTEHOK LUTYLEPOB, MM;
pacyeTHble TOJIWLNHBI CTEHOK LWITYLEPOB, MM;
NCNOJTHUTEJIbHbIE TOJIWWHbI HaKnagHbIX KoJsiel, MM;

NCNOJTHUTEJIbHbIE TOJILLWHbI BHYTPEHHUX yacreii WTyLepoB, MM;

— A/IMHa OTBEPCTUSA B OKPYXXHOM HarnpassieHUn (CM. pUCYHOK A.12 npusioxeHus A), Mm;

pacueTHbIli KO3(hPULMNEHT CHUKEHUS NPOYHOCTW CTEHKW LMAMHAPUYECKOW U KOHUYeCKoi o6e-
yaek UM BbINYK/bIX AHULL, 0C/1ab/eHHbIX OTBEPCTUSIMU, NPU AeliCTBUM BHYTPEHHEr0 U36bITOU-
HOTO WM HapYXXHOTO AAaBNEHUs;

paccTodaHMe OT LEeHTpa YKpensiaemMoro oTtBepCctna A0 OCU 3NJIMNTUYECKOro AHULLA, MM;

— KO3(hPMUMEHTBI KOHLEHTPaLMUM HanPshKEHWIA OKOO LWTYyLepa;

NosioBMHA yrna npu BeplUMHe KOHUYeCcKoi oGeuaiiku, rpag,;

Yron Mexnay NuHueld, coefuHAWeR LEeHTPbI ABYX B3aUMOBUSIIOLWMX OTBEPCTUA, U 06pasyto-
e obevaiikn (cm. pucyHok A.10a npunoxeHus A), rpag;

YIbl MEXAY NMUHUSMU, COEANHSIIOWMMMN LEeHTPbI ABYX B3aVMOBAUAIOWMX OTBEPCTUN, 1 06pasy-
owen obeyarkn (CM. pUcyHok A.17 npunoxeHus), rpag;

Yyron Mexay OCbl0 HaK/MOHHOrO LWTyLepa M HOpPMasbio K MOBEPXHOCTU obevairiku unu gHula B
TOUKe NnepeceyvyeHuss ocu LWTyuepa C BHELWHel NMOBEepPXHOCTbI0 obevaiku unn gHuua (cMm. pu-
CyHKkM A. 116, A. 13a npunoxeHns A), rpag;

YIMbl MeXy OCSMU HaK/IOHHbIX LTYLEPOB M HOPMasIsIMI K MOBEPXHOCTU o6eyaek Uan AHUL, B
Cnyyae B3aMMOB/IMSIOWMX OTBEPCTUIA (CM. pUCyHOK A.8B npunoxenus A), rpag;

reoMeTpuyecknii napameTp 48 UWIMHAPUYECKON obevainku;
reomMeTpuyeckuin napameTp 4158 BbINYKI0ro AHULLA,;

amnauTyga HanpsbkeHuin, Mra;

ap, CF aM amx’ °My' °T — pacyeTHble HanpsxeHusa, MMa;

Aap, ap, Aam, Aam , ACM — pasMaxu HanpsbkeHuid, Mla;

o]

[o]1

— [AonycKkaemMmoe HanpsaxeHue anda marepuana obevaiikn, KOHMYeCcKoro nepexona wnn BbINyKNoro

AHVLWa npy pacyeTHoli Temnepartype, MMa;

— [0MyCKaemMoe HanpshkeHue AN matepuasnia BHeLIHel 4acTu LWTylepa npu pacyeTHoi Temne-

patype, Mlla;
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M 2 — [OMNyCKaeMoe HamnpsbkeHue Ans matepuana HaklagHoro Kosbla Npu pacyeTHOW TemnepaType,
MMMa;
M3 — [OMNyCcKaeMoe HanpshkeHne Ans matepuana BHYTPEHHEe:R yacTu wTyuepa npy pacyeTHon TeM-

nepatype, Mrla;

M 4 — [oMyCcKkaemoe HanpshkeHue Ans Matepuana Topoobpas3Hoil BCTaBKM WM BBAPHOTO KOsbLa npw
pacuyeTHoli Temnepatype, MMa,;

®. b, — OTHOLLEHNS Harpy3ok;
— KOI(P(PULMEHT NPOYHOCTU CBAPHOIO COEANHEHUS;
1, — KO3(h(PpULUMEHTbI MPOUYHOCTU MPOAOSbHbIX CBAPHbIX LUBOB LUTYLEPOB;

X-XR-X3 Xh 3O W' 9B %2 53 ~ OTHOLUEHUS JOMYCKAEMbIX HaMpPsHXEHW;

\i — Yron Mexay M/0CKOCTbH, NPOXoAsiLeil yepes oCb NPOAO/LHOTO LWBA LTYyLepa 1 0Cb 3TOro LWTY-
uepa, ¥ NA0CKOCTbO MPOAOSIbHONO OCEBOr0 CeYeHUs LWUANHAPUYECKOW WM KOHUYeCcKol obe-
yalikn, NpoxoAasaLen yepes LUeHTP 0TBepCTUSA (CM. pucyHok A.15 npunoxeHusa A), rpag;

X, — YI[Ibl MeXAy NAOCKOCTAMU, MPOXOAALMMU Yepe3 OCUM W NPOAO0JIbHbIE LWBbI LWTYLLEPOB, 1 NJoc-
KOCTbl0, Npoxoaslueil yepes ocu WTyLepoB (CM. pucyHoK A. 15 npunoxeHuns A), rpag;

@® — yron Mexgy 6onblueil 0Cbio OBaNbHOIO OTBEPCTUSA W Npoekuuein obpasyowein obevarku Ha
N/I0CKOCTb NPOAO0/ILHOTO OCEBOr0 ceyveHus cocyda (CMm. pucyHkn A.lla n A.16 npunoxeHus A),
rpag.

4 O6Lwme NooXeHns

4.1 CgoiicTBa MaTepuasnos, TPe6OBaHNA K KOHCTPYKLMMW, U3TOTOBIEHUIO M KOHTPOSIKO AO/MKHbI OTBEYaTb
Tpe6oBaHNAM HOPMAaTUBHbIX LOKYMEHTOB Ha cocyAbl 1 annaparbl.

4.2 PacueT yKpenjeHusi 0TBepCTUiA B o6evaiikax v AHWLLAX OCHOBAH Ha Teopuu npeaesibHbIX Harpysok.
B HacTosilwem craHgapTe NpuBeAEHbl YCMOBUS NPOYHOCTU LMIMHAPUYECKUX 06evaeK, KOHUYECKUX Mepexo-
[0B 1 BbINYK/bIX AHWLL, OCMab/IEHHbIX KPYTbIMA 1 OBa/IbHbIMW OTBEPCTUAMU. Teopust NpefenbHbIX Harpy3ok
npegnonaraeT, YTo Matepuasl B YCNOBUSX 3KCNyaTaumm naacTuyeH.

4.3 PacueT ykpenneHus oTBepcTuii B obevaiikax 1 AHULAX Nof AeACTBMEM BHYTPEHHEro U30bITOYHOTO
WU HapyXHOTo AaBfieHusl NpefcTasfieH B pasgene 5 B hopmMe MOAMMDULUPOBAHHOIO METoAa 3ameLleHust
nnowaaei.

4.4 Tpegenbl NPUMEHEHUSI pacyeTHbIX DOPMysT HaCTOSILLEro cTaHgapTa OrpaHW4yMBalTCS YC/I0BUSIMU,
npuBedeHHbIMU B Tabnuue 1. Kpome Toro, MeTofuka pacyeTa Ha NMPOYHOCTb OGeyaek W AHULL, NP BHELLHUX
CTaTMYeCKNX Harpyskax Ha WTyLep NpMMeHMMa npv BbINOSIHEHUW YCNOBUIA, NpuBeaeHHbIX B 6.1.1 1 6.2.1.

Tabnnuya 1— lMNpegenbi NPUMEHEHUS pacyeTHbIX dIopMys

Mpeaensl NpyMeHeHnsa OpMyn AN pacyeTa YKpensieHus OTBEPCTUiA
HaumeHoBaHue

B LUNHAPUNYECKNX B KOHMYeckwx obevai- B 3/I/IUNTUYECKUX OHU- B Cthepueckux
napamerpa 4 APy Kax, nepexogax wim A 1 Topocepuyecknx
obevaiikax wax (Kpblwkax)
aHUWax (Kpblwkax) AHuwax (Kpbllwkax)
OTHOLEHNe Aaname- - -2c - . - o
TpoBY) 4p-2Cos A dn- 25 <1 9" 2% A s dB- 265 en iz
D D D
OTHOLWeHVEe TONMWM- o1
~ S —¢C N ,
Hbl CTEHKM obeyalikn S~C<0,1 S-C<0.1 S-C<0,1
WNn gHUWa K gname- D DK  cosa D (e}
TPY2»
1) Mpwn pa%que Ha NPOYHOCTb 06GeYaek 1 AHULY, Npy BHEIJJHI/I)aCTaTVI‘-IeCKI/IX Harpyskax Ha WwTyuep gna umnuHapm-
D- 2c. -2c
Yyeckux obevaek p < 0,8. 4NnA BbINYK/bIX AHUL, U KPbILEK------ p <0,6.

2) fonyckaeTcsi BbINOMHATL pPacyeT YKpensieHWsi 0TBEPCTMA B Tpy6ax gnametpom D < 200 mm npu s~c <0,3
no pasgeny 5. D
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4.5 PacyeT Ha NpOYHOCTb 06eyvaek n AHUL, Nof COBMECTHbIM AelCTBUEM AaB/fiIeHUS, BHELWHUX cTaTtuye-
CKMX Harpy3KoK Ha LUTYyLep W HarpyXXeHus, BbI3BAHHOrO CTECHEHHOCTbIO TeMnepaTypHbIX fdedopmaunii, npes-
cTaBfieH B pa3gene 6. B HacTosiLeM cTaHfapTe NpYBEAEHbI YC/I0BUSA NPOYHOCTM LUANHAPUYECKNX 06eYvaek 1
BbINYK/bIX AHULL B 30HaX BPE3kW LUTYLEpPOB C KPYr/biM MONepeyHbiM ceyeHneM, HOpMasibHO PacnosioXeHHbIX
K MOBEPXHOCTU.

Mpu BbINOSIHEHWM pacyeTa B COOTBETCTBMU C pa3gesioMm 6 06s3aTenibHbIM SIBNSETCSA Takke NpoBefeHne
pacuyeTa ykpenneHus oTBepcTUil Npu AelCTBUMN TONbKO AaBMIeHUS B COOTBETCTBUM C pasgesioMm 5.

4.6 Ecnu cocyg paboTaeT B YC/I0BUAX MasIOLUKIOBOr0 HarpyXXeHus, To B JOMNOJ/IHEHNE K pacyeTy y3/10B
BPE3KM LUTYLEPOB MO HACTOALLEMY CTaHAAPTY BbINOHAKT pacyeT Ha MasloLMKNOBYHO MPOYHOCTb B COOTBET-
ctBun ¢ NOCT 34233.6.

4.7 B 1ex cny4yasx, korga COOTHOLLEHUS pa3sMepoB MNpeBbIWaloT npegesibl, ykasaHHble B Tabsmue 1 unm
B 6.1.1 n6.2.1, nn korga matepnan He o6nagaeT AOCTATOYHOW NMNACTUYHOCTLIO, UM KOraa No KakuM-1n6o
ApyrMMm napameTpaM U YC/I0BUAM 3KCM/lyaTauny He BbIMOJIHAKTCA YCNOBUSA NPUMEHEHUS HacTosLWero cTaH-
AapTa, oonyckaeTcs MPUMEHATb Apyrye MeTodbl pacveTa. MeTogbl onpefeneHns HanpskeHuint MoryT ObiTb
YNCMEHHbIMU, aHA/IUTUYECKUMUN WIN IKCNepUMeHTaNbHbIMW. [Na KayeCTBEHHOrO onpefesieHns HanpsxeHui
pekoMeHAyeTCs MUCMNO/b30BaHWe NPOBEPEHHbIX U 0bLenpu3HaHHbiX MeTofoB. OTBETCTBEHHOCTL 3a BblOpaH-
HYI0 METOAMKY pacuyeTa M NpaBuIbHOCTb Pe3y/ibTaTOB pacyeTa HeceT opraHv3auns, BbINONHABLUAA pacyeT.

MpoBepKy BbLINOMHEHWUST YC/OBUIA MPOYHOCTM MNpoBOAAT B cooTBeTcTBUM ¢ [OCT 34233.1—2017
(nyHkt 8.10).

5 PacueT yKpernsieHUss OTBEPCTUIA Npu AeCTBUM AaBeHUs]

5.1 YcnoBua NnpuMeHeHNsa pacyeTHbIX hopmMyn

5.1.1 PacueTHble hopMybl MPUMEHMMbI NPU OTHOLUEHUAX AMaMEeTPOB OTBEPCTUIA U pacyeTHbIX TOALWMH
CTEHOK YKpenasembIX 3/1eMEeHTOB K BHYTPEHHeMY AuaMeTpy LuAVHAPUYECKUX obeyaek, KOHUYeCKUX nepexo-
[OB U BbINYKbIX AHWULL, MpeacTaBieHHbIX B Tabnuue 1.

PacueTHble cxeMbl Y3/10B COeMHEHNS LWITYLLEepPOB € obevankamMn v gHULLAMW NPUBEAEHbl B NpUIoXe-
HUK A.

PucyHkn HacTosiwero ctaHgapra He onpefensitoT KOHCTPYKUUKW, a ABMASAITCA CnpaBOYHbIMU A5 yKasa-
HVS HEOOXOAMMbIX pacyeTHbIX pasmMepos.

OcHOBHas pacuyeTHas cxeMa CoefMHeHWs LWTyLlepa Co CTEHKON cocyfa Wau annaparta npefcraB/ieHa Ha
pucyHke A.2 NpunoxeHusa A.

PacueT ykpenneHus oTBepcTWii Npy AeCTBUN BHYTPEHHEro AaBfEeHUS MOXHO NPOBOAWTbL Kak OTHOCK-
Te/IbHO BEe/IMYMHbI J0NYyCKaemMoro AaB/ieHns — B COOTBETCTBUM C 5.3.2, TaKk U OTHOCUTE/IbHO HEeOobXOoAMMbIX
nnowagei ykpennsaoLwmx aNeMeHToB — B COOTBETCTBMU € 5.3.4.

PacueT ykpenneHus OTBEpPCTUIA Npu AEeWCTBMU HapPYXXHOro AaBneHus crefyeT NpoBOAWTb B COOTBET-
cTBuM ¢ 5.3.3.

YueT B3aMMHOrO B/VUAHWA OTBEPCTMI B cOCydax W annapaTtax npu pacyeTe ykpennaeHus oTBepCTUin npo-
U3BOAUTCA B COOTBETCTBUM C 5.4.

5.1.2 MNpu ycTaHOBKE HaKMOHHbLIX LUTYLEPOB C KPYrOBbIM MOMEPEYHbIM CeYEHUEM Ha LNIUNHAPUYECKUX U
KOHMYeckux obeyaiikax MeTof pacuyeta ykpennaeHus oTBepCTUil Ha OCHOBE Teopwun NpefesibHOro paBHOBECUS
NPUMEHNM, ecnu yrony (CM. pucyHok A. 116 npunoxeHns A) He npeBbiwaeT 45°, a OTHOLWEHMe Oceli 0BasIbHO-
ro otBepctmsa ol n d2 (cm. pucyHok A.1la npunoxeHus A) yaoBNeTBOPSIET YC/I0BUIO

1

OTW orpaHUYeHns He PacnpoCTPaHAKTCA Ha TaHreHumasbHble WTyuepbl (CM. pUCYHOK A.12a npuioxe-
HMS1 A), HA HaK/IOHHbIE LUTYLEPbl, OCb KOTOPbIX NIEXNUT B N/IOCKOCTM MONEPEYHOro CevyeHns obevaiku (cMm. pu-
CYHOK A.126 npunioxeHus A).

[Na CMeLLeHHbIX WTYLepoB Ha 3NIMNTUYECKUX AHULWAX yron y (CM. pUcyHOK A.13a npuioxeHusa A) He
[0/DKeH npesbiwaTth 60°.

[N cMeleHHbIX WTYLepoB Ha cdhepuveckmx n Topocdepudecknx HULLAxX yroay He pernaMmeHTupyeTcs.

5.1.3 PaccTosiHne oT kpas wTyuepa 40 Kpasi BHELHEN NOBEPXHOCTM Chepmnyeckoro HeoTbopToOBaHHOIO
1 TOpoCcepmnYecKoro AHuLa, U3MepsiemMoe no npoekuum obpasyowein AHMLA Ha MI0CKOCTb €r0 OCHOBaHUS
(cm. pucyHok A.13a npunioxeHus A), [O/MKHO 6bITb He MeHee e = max{0,1 (0+2s); 0,09D+s}.

6
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JonyckaeTcsi pasMellaTb B KPAeBOi 30He BbINYK/bIX AHWLL 63 crieunasnbHbIX pacyeTHbIX UK aKcrnepu-
MEHTa/IbHbIX 060CHOBaHWI Masible OTBEPCTUS, AMaMETP KOTOPbIX YAOBNETBOPSET YCNOBUIO

dp <maxj($-c); 0,2~D(s-c)}. 2)

5.1.4 MNpwn pa3meLleHn OTBEPCTUI B KpaeBOli 30HE LLUNHAPUYECKNX U KOHUYECKNX 06eyaek HeobXxoanm
y4yeT orpaHuyeHuid, ykasaHHbix B 5.2.6.4.

5.1.5 B KkpaeBoWi 30He 31ANNTUYECKUX U NoNychepnyecknx AHNULL AoNycKaeTca pasmelleHne oTBepCTUil
6e3 orpaHuyeHuii.

5.2 OcHOBHble hopMynbl pacyeTa yYKpensieHnst OTBEpPCTUit

5.2.1 PacueTHble guamMeTpbl YKPENNAEMbIX 3/1EMEHTOB
PacueTHble gnameTpbl YKpeniseMblX 3/IEMEHTOB BbIYUCNAIOT N0 hOpMy/iam:
- ANa UMNMHAPUYECKoin obevaikm
Dp = D; 3

- ONA KOHMYEeCcKon obeuvaiiku, nepexoga wunm gHuwa

° P = tosa “)
- A5 ANINNTUYECKUX SHULL U KPbILWEK
(D2-4H2)
D =—J1-4 (5)
p 2HV D4
- ON4 anaunTuyeckmx aHuw, npy H = 0,25D
(6)
- ONA chepuyecknx OHUL, a Takke Topocdepnyeckux AHULL, BHE 30HbI OTOOPTOBKM
Dp = 2R, )

rae R — gns Topocdpepuyeckux gHuu, onpegenstot no FOCT 34233.2.

5.2.2 PacyeTHble gnameTpbl OTBEPCTUiA

5.2.2.1 PacuyeTHbIil guameTp OTBEPCTUA B CTEHKE UWAWHAPUYECKON obeuyalikM, KOHMYECKOro nepexopa
WY BbIMYKIOrO AHWLLA NPU HANU4YMKU WTyuepa ¢ Kpyr/ibiM nonepeyHbiM cevyeHneM, OCb KOTOPOro coBnajaet C
HOpPMasiblo K MOBEPXHOCTU B LieHTpe oTBepcTust (cMm. pucyHkm A.1, A.2—A.5, A.8a, A.86,A.9, A136, A.14 npu-
noxeHns A), Un KpPYyroBoro oTBepcTus 6e3 Wryuepa BbIYUCAAIOT Mo hopmyne

dp=d + 2cs. ®)

5.2.2.2 PacueTHbIn AnameTp OTBEPCTUSA B CTEHKE LWANHAPUYECKON 06edvalikm uam KoHM4Yeckon obeuvaii-
KU NPU HAIMYMM HAK/TOHHOTO LWITYLlepa, OCb KOTOPOTO JIEXMWT B M/IOCKOCTY NMOMEPEYHOro CeUYEeHUst YKpennseMoi
obeualikn (cM. pucyHOK A.12 npuioxeHus A), BbIUNCAAIOT No hopmyne

dp = max{cf; Q,5t}+ 2cs. 9)

5.2.2.3 PacueTHblil gnameTp OTBEPCTUSA B CTEHKE 3//IMNTUYECKOro AHUWA NPV Ha/IMYMM CMELLLEHHOrO
LWITYUEepa, OCb KOTOPOro napasnfenbHa ocu gHuuia (CM. pUcyHoK A.13a npunoxeHus A), BblUMCNAOT No dop-
myrse
d+2c.
Vv (10)

N N
1 2x 2
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5.2.2.4 Tlpy Ha/IMUYUM HAKMOHHOFO WTYyLEepa C KPYr/biM MOMEepPeyYHbIM CEYEHUEM, KOrfa MakcumasibHas
OCb CMMMETPUM OTBEPCTMA HEKPYI/I0i hOPMbl COCTAB/AET Yron @C 06pasylowen LUIMHAPUYECcKoin obeyaiikm
(cm. pucyHok A.1l npunoxeHua A) Uam C NpPoekumein obpasylollein KOHNYEeCKon obeyalikim Ha NI0CKOCTb Mpo-
[ONIbHOTO ceyeHnn obeuvaliki, pacyeTHbIi guaMeTp OTBEPCTUA BbIUMCASAIOT N0 popMyie

fp =(d + 2cs)(l + tg2y-cos2 ca). (12)

5.2.2.5 NS uyMNMHOPNYECKON N KOHUYECKON obevaek, Korga ocb HaKMOHHOMO WwTylepa (CM. pUcyHok A.116
NpuaoXeHNs A) NexunT B NAOCKOCTU MPOAOJSIbLHOrO cevyeHuss obevaliku (co = 0), a Takke A1 BCeX OTBEPCTU
B cchepuyeckom 1 TOpocdiepnyeckom AHULLAX NPU HaIMYMM CMELLLEHHOro WTylepa pacyeTHbIl gnameTtp OT-
BEPCTUA BbIYUCAAIOT NO hopmyne

(12
cos2y
5.2.2.6 PacueTHbIil guameTp OBa/IbHOIO OTBEPCTUSA AN NEPNeHAUKYIAPHO PacnosIOKEHHOIO K MOBEpX-
HOCTV o6euaiiku WTyLepa C OBa/lbHbIM NOMEPEYHbIM CeYEHUEM (CM. PUCYHOK A.16 nNpuioxeHus A) BblYUCAS-
10T No goopmyne

. +2c)(dl+d2+4c 9
< =(d2+2<g sin2 ro+(—OIO ------ ’2(— A-cosZro)

2(d2 +2cs)

(13)

Ana Bbinyknbix gHuw, w = 0.

5.2.2.7 PacueTHbIi auameTp OTBEpPCTUA ANSA NepneHAMKyNspHO PacnosiOKEHHOI0 K NOBEpXHOCTU obe-
yaikn nnv gHuLa WTylepa ¢ Kpyr/ibiM nonepeyHbiM CeYeHneM npyu Hannmuuy 0T60PTOBKU UM TOPoobpasHoi
BCTaBKM (CM. pucyHKkM A.6 1 A.7a NpunoxeHnss A) nNpu ycroBun r> sp BbIYNCASAIOT No chopmysie

dp =cf+1,5(r-sp)+2cs, (14)

€CNN r< sp, pacyeTHbI gnameTp OTBEPCTUS BblUNCAAIT No dpopmyne (8).

5.2.3 KoahpnuMeHT NpOYHOCTM CBapPHbIX COeAVUHEHNN

Ecnn ocb CTBIKOBOrO CBapHOro LBa obeyvaliky uiv gHuUWa yaaneHa oT HapyXXHOM NOBEPXHOCTY WwTylepa
Ha paccTtosiHue 6onee Yyem Tpu TOJLWMHBI YKPENseMoro anemeHTa 3s, TO KOI((UUNEHT MPOYHOCTU ITOrO
CBApHOro COeAMHEHMUsI Npy pacyeTe yKpenaeHuss oTBepcTuii crepyeT npuHuMaTb = 1.

B ncknounTesnbHbIX Cy4dasx, Korga CBapHON LWOB nepecekaeT OTBEPCTUE WM PachosiOXEH OT HapyxX-
HOI MOBEPXHOCTU LUTYyLlepa Ha paccTOAHUN MeHee 3S, NpUHUMAalOT < 1 paBHbIM 3HAYEHUIO, NPUBELEHHOMY B
FOCT 34233.1—2017 (npunoxeHue ), B 3aBMCUMOCTK OT TUnNa LwBa 1 o6bema ero KOHTPOnS.

Ecnun nnockocTb, Npoxoasawasn yepes npoAosbHbI/ LWOB Ba/lbLLOBAHHOIO LWITYLIepa W 0Cb 3TOr0 WTyuUepa,
obpasyeT yron y He meHee 60° ¢ NNOCKOCTbIO NPOAOSILHOIO OCEBOr0 CeYeHUs LUWAUHAPUYECKOW WU KOHWUYe-
CKoOV obeyaiikn (CM. pucyHoK A.15 npunoxeHus A), To npuHumMatoT dil paBHbiM 1.

B ocTanbHbIx ciyyasx ¢l < 1 B cootBeTcTBMM ¢ TOCT 34233.1—2017 (npunoxexuve ).

5.2.4 Pac4eT TOJ/ILWNHBI CTEHOK

5241 PacueTHble TOJLWWHbI CTEHOK YKPEerJiiembiX 3/1EMEHTOB OnpefensaAlT B COOTBETCTBUM C
FOCT 34233.2. Ana anAannTUY4ecKnX AHULL, paboTatolmx nog BHYTPEHHUM U36bITOYHbIM AaB/IEHNEM, pacyeT-
HYO0 TOMLLUUHY CTEHKU SP BbIYUCASAOT MO hopmyrie

40[<y]-p
rae koadpdpuumeHT oonpegenstot no 5.2.3.

5.2.4.2 PacueTHyl0 TO/LMHY CTEHKM LITYLEepa C KPyr/bIM MOMepeyHbIM CeYeHWEM, Harpy>eHHOro Kak
BHYTPEHHUM, TaK U HapyXXHbIM AaB/IEHWEM, BbIYMCASIOT MO dopmyse

p(d+2c,)
P 2u> [«],-P°

(16)

rae koadpdpuumeHT dil onpegenstoT no 5.2.3.
Ans wTyuepa c oBa/lbHbIM NonepeyHbiM ceyeHnem B dpopmyne (16) d = dl
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5.2.5 PacyeTHble A/1MHbI WTYLEPOB

PacueTHble ONUHbI BHELIHER U BHYTPEHHEeR yacTeil wTyuepa C KpyrnbiM nonepeyHbiM CeYeHueMm, yda-
CTBYIOLLME B YKPEN/EHUN OTBEPCTUIA 1 yuuTbiBaeMble Npu pacyeTte (CM. pucyHOK A.1l npunoxeHus A), Bbluuc-
NAT no dopmynam:

/,p=min(/1; 1,25"(cf+2cs)(s1-c s)J, a7

/3p=min(/3; 0,5"(cf +2cs)(s3-cs-csl}. (18)

[na wryyepa ¢ oBasibHbIM MOMEpeyHbIM ceyeHnem (CM. puUcyHok A.16 npunoxeHusa A) B aTux hopmynax
d=d2.

B cnyyae npoxopswero wryuepa (cMm. pucyHkn A.6,A.8, A.9, A.13 n A.14 npunoxenua A) 53 = 5n

5.2.6 PacyeTHble 3HAYEeHNA LWNPUHbI 30HbI YKpenJeHus

5.2.6.1 LWnpurHy 30HbI YKpPeNAeHUs oTBepcTusa B obevaikax, nepexofax v gHULLAX BbIYUCNAOT MO op-
myrne

LO=jD p(s-c). (29)
5.2.6.2 PacuyeTHyto LUMPUHY 30HbI YKPEMNMEHUS OTBEPCTUSA B CTeHke obeualiky,nepexoja Wv gHWLLA B
OKPECTHOCTU WTyLepa ¢ 0T6OPTOBKOW (CM. pUCYHOK A.6 NpunoxeHust A), a Takke npu oTCyTCTBUM Topoobpas-
HOI BCTaBKM MM BBAPHOIO KOMbLA BbIYMCAAIOT MO hopmyrne
lv=Y>-

5.2.6.3 PacyeTHyI0 LUMPUHY 30HbI YKPENIeHns OTBepcTus B CTeHke obeualiku,nepexoja wnu gHvLLA B
OKPEeCTHOCTU WTyLlepa Npu Hannuum Topoobpas3Hoi BCTaBKU MM BBAPHOrO KosbLa (CM. pUcyHOK A.7 npunio-
XeHunsa A) BblUMCAAKT Mo hopmyne

/p =min{/; LO}. 1)

5.2.6.4 PacyeTHyI0 LUMPUHY HaKNaAHOTO KOJbLa BbIYMCASIOT NO hopmyne
/12p = min{/2; +s-c)}. (22)

5.2.6.5 [ns oTBEpCTUiA, pacnofioXEHHbIX OT APYIMX KOHCTPYKTUBHbIX 3/1IEMEHTOB Ha paccTosiHum /K < LO
(cMm. prcyHOK A.14 npunoxeHnsa A), pacyeTHYH LUMPUHY 30HbI YKPENIEHUs /p U pacyeTHYIO LUMPUHY HaknagHo-
ro Konbla /2p onpefenstoT cnegyowum obpasom:

- ANs 30Hbl COeAMHEHNs1 06eyaiikn ¢ KObLLOM XEeCTKOCTU, TPyOHOW pelueTkoli (cM. pucyHok A.14a npu-
noxexnns A) — no copmynam (20) nam (21) n (22);

-ONSA 30Hbl coeAnHeHUss obeyaiikm C NNOCKAM, KOHUYECKUM WU BbINYKAbIM AHULLEM, AN 30HbI COeaun-
HEHMs1 KOHMYECKOlW obeuvaikm c Apyroii obeuvaikoi, a Takke A75 30Hbl COegMHEHUs 06eyvailkm u gHuwa c
dnaHuem uny ceanoBoit onopoi cocyga (cMm. pucyHkn A.146, A.14B, A.14r npunoxeHns A) — no popmynam:

/Ip=r-kl 4p=min{/2' Lk}- (23)

5.2.7 YdeT NpUMeHEeHUA pas/IMYHOITo mMatepmanbHOro UCNONIHEHUSA
MpumeHeHe pasNnYHbIX MaTeprasioB Npu pacyeTe yKpenseHns OTBEpPCTUA yunTbiBaloT BBEAEHMEM Na-
pamMeTpoB, 3aBMCUMbIX OT OTHOLUEHMS A0MNYCKaeMbIX HaMpPsHKEHWA:

- ANA BHELWHeW Jyactn wryyepa ™ =min

- AN HaknagHoro Konbua %2 - Tbl 1;

- ANst BHYTPeHHel yactn wryuyepa 3 =T1bl 1;
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- ANa Topoo6pas3Hoii BCTaBKM WM BBApHOro kosbua %4 =min

B C/ly4ae UCnosib30BaHUsi APYyrMx cnoco6oB ykpennexnmsa ya=1.

5.2.8 PacueTHblii AnamMeTp OTBEPCTUS, He TPeBYIOWero yKpenseHus npyM oTCyTCTBUM U36bITOU-
HOV TO/IWMHBI CTEHKWU cOCyda W NPy HanMuum wryuepa

PacueTHbIl AnameTp OTBEPCTUS,, He TPeOYIOLLEro YKpensjeHuss B CTEHKE LMAMHApPUYEcKol obeuvaiiku,
KOHMYECKOro nepexoga Wav BbiNyK/I0ro AHWLLA MPKU OTCYTCTBUM M36bITOYHOM TOMLWMHBLI CTEHKU cocyAa W npw
Ha/IMuuM WTyLepa, BbIYUCASIOT No hopmyne

rMfOp=0.4"Dp(s-c). (24)

5.3 OauvHOYHble OTBEPCTMA B cocyaax M annaparax

OTBepcTMe cumTaeTcs OAMHOYHBIM, ecnv Gavxaiilee K HeMy OTBEPCTME He OKa3blBaeT Ha Hero Baus-
HVA, Y4TO MMEeT MECTO, KOrfa MUHUMaNbHOE PacCTosiHUE MeXAy Hapy>XXHbIMW NMOBEPXHOCTAMU COOTBETCTBYIO-
WX WwTyuepos (cM. pucyHkn A.8 n A.9 npunoxeHns A) yooBneTBOpsieT yC/10BUIO

b>~(s~c)+" ( S~c). (25)

5.3.1 PacueTHbI gnameTp O4MHOYHOIo OTBEPCTUSA, HEe TPebytoWwero 4ONOAHUTENBHOIO yKpense-
HUSA NPU HaNM4YNM N36bITOYHONM TOJWMHBLI CTEHKM cOocyaa

5.3.1.1 Hambonblinii gonycTMMblini guaMeTp OAMHOYHOIO OTBEPCTUSA, HE TPeOyloLero AoN0SHUTEIbHOro
YKpenneHna npun Haan4dumn N306bITOYHOI TONWWHBbI CTEHKM CcOCyaa, BbIHNCAKT MO cpopmyne

. s-C
20= min<2 (26)
spn
(@] — AN OTBEPCTUN B UWIMHAPUYECKUX 0bevalikax;
rAe d max=< — [N OTBEPCTUIN B KOHNYECKMX obevarikax; (27)

[0,60 — pns oTBepcTuii B BbiNyKIbIX AHMLLAX;

— B CJ/lydae BHYTPEHHEero pgaBJieHUA;

pn = 4 Ppn Dp — B C/ly4ae Hapy)XXHOro [JaB/ieHUS; @9
2*1M -P pn
K1l=1— ana uunuHaprnyecknx 1 KOHMYECKnx obevaek;
IC, = 2 — ans BbINYK/bIX AHWL;
29
| (o 2 (29)
¢ lwd

[P]JE— ponyckaemoe HapyXHOe faB/ieHne 13 yCnoBus yCTONYMBOCTU B Npefenax ynpyroctu, onpegense-
moe no MOCT 34233.2 oA COOTBETCTBYHOLWMX 0b6evalikn 1 gHuwa 6e3 oTBEpPCTUiA.
5.3.1.2 Ecnu pacueTHblli guameTp OAMHOYHOIO OTBEPCTUSA YA0BETBOPSAET YCNOBUIO

dp < dQ (30)

N Ha y3en BPe3KU He AeNCTBYHT HMKaKMe Harpysku, KpOMe AaBNEeHUs, TO AasibHELMX pacyeToB YKpenieHus
OTBEpCTUiA He TpebyeTcs.

B cnyuyae HeBbInonHeHusA ycnosus (30), a Takke ecnn OTBEPCTUE Hesb3s paccMaTpmBaTtb Kak O4MHOY-
HOe WM ecnu HeobXoAUMO YYMUTbIBATb APYrne Harpysku, Kpome AaBneHusl, To pacuyeT YKpensieHnss oTBepCTuii
nposogAT B cootBetctBuu ¢ 5.3.2, 5.3.3, 5.4, 6.1.1—6.1.5 n 6.2.1—6.2.5.

10
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5.3.2 YKpenseHne OAWHOYHbIX OTBEPCTUN B cocygax M annapartax, Harpy>XeHHbIX BHYTPEHHUM
N30bITOYHbLIM AaBneHunem
53.2.1 Jonyckaemoe BHyTpeHHee W30bITOYHOE [aBfieHMe 3feMeHTa cocyja C yyeTom ocriabnenus

CTE€HKMN OoTBEPCTMNEM BbIYNCAAKT NO (i)opmyne

2K, [,1(.-0)Y
11 Dp+(S-c)V
roe K1 =1 — pna uunueapryecknx n KOHMYECKnx obevaek;
K., =2 — onda BbINYKNbIX AHALL,.

KoathhrLMeHT CHMXKEHUS MPOYHOCTM CTEHKM COCYAa, 0cNabneHHOW OANHOYHbIM OTBEPCTUEM, BbIUUCAS-
10T No dpopmyne

H(g-.)*, +  V *2+1 (- "0*3
X .+ N
(so-°). (s-c) (32)

d +2c
14 0,5——A" 4 oo 5 *)ro

V = min-

[na oBanbHOro wTtyuepa B atoi oopmyne d = dv

5.3.2.2 Mpn OTCyTCTBMM BBAPHOro KOSibL@ WM TOpooGpa3Holi BCTaBku B popmyne (32) cnepyeT npu-
HUMaTb S0 =S, Y4 = 1.

Mpy OTCYTCTBMM HaKNaAHOro KoMbLAa W YKpenjeHun OTBEpPCTUS LUTYLLEpPOM pacyeT crieayeT NpoBOAUTb
no chopmyne (32), B kotopoit s2=0, sO=s, -1, = 1.

Mpy oTCYTCTBUM LITYLEpa U YKpenneHun oTBepCTUSA HaknafHbIM KOMbLOM pacyeT cnegyeT NpPoBOAWTb
no dopmyne (32), B koTopon /1p = /3p = 0, sQ='s, Xg = 1, Npn 3TOM WUCMNOHUTENIbHYIO LUMPUHY HaKIa[HOro
KO/bLia OTCUMTLIBAKOT OT Kpasi OTBEPCTUS.

5.3.3 YKpenneHve oAUHOUYHbIX OTBEPCTUI B cOCyaax 1 annaparax, Harpy>XeHHbIX HapyXHbIM AaB-
NneHnem

Jlonyckaemoe HapyXHoe AaB/ieHue BbIUMCAKT No hopmye

[p]= (33)

rH "V
1+
]lVle

roe [p]Jn— ponyckaemoe HapyXHoe AaBfieHve B npefesiax naacTUyHOCTM onpegensietcs no dopmyne (31)
Kak fonyckaemoe BHyTpeHHee M3OblITOYHOe AaBneHwe AN cocyda Wiau annapata C OTBepcTueMm
npu dy paBHom 1;
[P]JE— ponyckaemoe HapyxHoe AaBfieHMe U3 YCNI0BUS YCTOWUYMBOCTU B Npefesiax ynpyroctu, onpeaense-
Moe no MOCT 34233.2 g/19 COOTBETCTBYHOLWMNX 06eyaiikn 1 gHuLa 6e3 0TBEPCTUIA.
5.3.4 YcnoBue yKpenjieHns o0gMHOYHbIX OTBEPCTU
5.3.4.1 rMnouwafb CeYEHWn YKPEennsoLWmx 3/1EMEHTOB NPU YKPEN/IEHMN LWITYLLEepOM paBHa CyMMe MJo-
Wageii nonepeyHbIX CeYEHNA BHELIHEN 1 BHYTPEHHEe! (NPonyLeHHOR) YyacTn wryuepa (CM. pucyHok A.1 npu-
noxenus A). MNpu 3TOM JO/HKHO BbINOJIHATLCS yC/10BME

A, +7 3>7 = 05(cfp-d Op)sp. (34)

3pecb nnowaam Al n A3 onpegensitotca 6e3 yyeta NpubBaBOK C, CS U pacUHeTHbIX TONWMUH CTEHOK LWTyL,e-
pa slp n cocyga sp.

ONuHbl WTyuepa, yunTbiBaeMbie npyu onpegenenHnn nnowagen Al n A3, BbIYMCASAIOT ceaylolwmm obpa-
30M: /Hp — no dpopmyne (17), /3p— no cpopmyne (18).

Ecnn no KOHCTPYKTUBHbLIM COOBpPaXKeHMUsIM BbINO/IHEHWE YyCcnoBusA (34) HEBO3MOXHO, TO AN yKpensie-
HUSi OTBEPCTUS MUCMNONb3YHOT HaknagHble KoMbua, OTOOPTOBKM UM MECTHbIE YTO/ILEHNS CTEHKM o0bevaek um
AHUW,. TMpu yBenn4yeHnn TOJIWMHBbI CTEHKM YKPENn/IAeMoro asiemeHTa mameHsetrca d0p v ymeHbluaeTcs nio-
WwaZb Bblpe3aHHOro ceyeHus, noasexallero KomneHcayluu.

n
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5.3.4.2 B cny4ae yKpenieHust OTBEPCTUA YTO/LIEHNEM CTEHKM COCyAa WAM LITYLUepa, WM HakIadHbIM
KOJIbLIOM, WU BBAPHbLIM KOJIbLIOM, U/IM TOPOOGPA3HOI BCTaBKOW, Uy OT60PTOBKOI pacueT NpoBoAsAT no dpop-
myne

Ap(«l- «lp- cs)xi+/2p V X 2+,3p(s3- cs- csl)x3+'p(s- - c)x4 2 0,5(dp- dpp)sp. (35)

Mpu OTCYTCTBUM BBAPHOr0O KosfbLia WM Topoo6pasHoii BcTaBku B dhopmyne (35) cnegyeT NpUHUMAaTh
X4 = 1-

5.3.4.3 PacueT yKpen/ieHnst 0TBepPCTUSA C NMOMOLLbIO HaKNagHOro KosbLa npyu Heo6XoaUMOCTM onpeaene-
HWSI N/IOLWaAM 3TOro KosbLa NpoBoAsT Mo dhopmyrie

A2r -40,5(dp-d Op)sp-Zp(s-sp-c)-i, (S,-s1p-CS)Zl-~3p(s3-cs-cslx3}, (36)
"R
roe A2=12p ' s2— nnowagb HaknagHoro Konbla.
Ecnm s2 > 2s, TO HaklagHble KoMbLa PEKOMEHAYETCS YCTaHaBMMBATb CHapYXW U U3HYTPU cocyga um
annapata, npuyem TOMLWMHA HApPYXHOro konbua npuHumaeTcs (0,5S2), ToNWMHa BHYTPEHHero konbua npu-
HumaeTcsa (0,5s2 + ¢).

5.4 YuyeT B3aMMHOIO BAMSIHUS OTBEPCTUII B cocypax U annapartax

5.4.1 Jonyckaemoe BHYTpeHHee W36bITOYHOE [faB/ieHWe Npu HaanyMu B3aNMOBAUNAHUSA
oTBepCcTUin

5.4.1.1 Pacuet no 5.4 He NPUMEHMM, €C/IM O4HO U3 B3aUMOB/INAIOLLMX OTBEPCTMIA BbINOSIHEHO B COOT-
BETCTBUU C PUCYHKOM A.7 npunoxeHus A.

5.4.1.2 B cnyyae HeBbINOSHEHUST YC/10BUS (25) pacyeT B3anMOB/MSIOLLMX OTBEPCTUIA (CM. pucyHkn A.8—A.10
nNpuaoXeHua A) NpoBoAAT cnenylowumM 06pa3om: BHaYasle paccuuThiBalOT YKpPenaeHUs AN Kaxaoro u3 atux
OTBEpCTUii OTAENBbHO B COOTBETCTBMU C 5.3, 3aTEM NPOBEPSIOT AOCTATOYHOCTb YKPENIEHUA NePeEMbIUKA MeXay
OTBEPCTUAMU, O/19 Yero BbIYUCAOT A0MycKaeMoe AaBneHue A1 nepemMblyku no dopmyrne

2K, (p[a](s-c)V (31)
0.5(op+D")+(s-c)V
roe

*» («;-< )X i+*2P

V =min\%K2 U n(38)

b($-c)

Mpy COBMECTHOM YKpPEN/IeHNN ABYX B3aVMOBUAIOLLMX OTBEPCTUI OOLMM HaKNagHbIM KObLOM (CM. pu-
CYHOK A.9 npunoxeHust A) Koa(ULUMEHT NMOHWKEHUSI MPOUYHOCTU BLIYMCAAIOT N0 hopMmye

V = mim L K2 1+*1p(s1~05)%1+|_2'52'A2+|Zp(33~cc,~ Cs1)%3 + *Ip (S1~ °8) tf + ~ Gs ~ Cs1)%3 (39)
b(s-c)
roe /.2=min(b; (/jp+" ,)}m
[na osanbHoOro wryuepa B hopmynax (38) n (39) clr =W nd" =cff.
5.4.1.3 KoadhdpuumeHT K2 B hopmynax (38) n (39) BblUMCNAIOT No oopmynie
cli+c?:N d' + s d"+2cs/ VO
*2 4 %3 O,8+I +K,, , ( ® " _CD (40)
2 Dp A" by
rae koadppuumeHt K3 a4na uMnnHapuyeckux n KOHMYecknx obevaek BbIYUCIAKOT Mo oopmyrie
K3=1 4+~ (41)

yron @onpegensetca B COOTBETCTBUU C pUcCyHKOM A. 10a npunoxeHus A.
Ans BbINYKMbIX AHUL, K3 = 1.

12
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5.4.1.4 Ecnu oCb CBapHOro LWBa obevyanky WNn AHWWAa yAasieHa OT HapyXHbIX NOoBepXHOCTeill 060umx
LWTYUepoB 60siee yeM Ha TPU TOJILWMHBI CTEHKM YKPENnIsaemMoro afiemeHTta (3s) 1 He nepecekaeTt nepemMblyky, TO
KO3hPULMEHT NPOYHOCTN 3TOro cBapHoro wea B popmynax (37), (38), (39) un (40) cnepyeT npuHumMaTb = 1
B ocTtanbHbIX cnyyasax < 1 B coorBeTcTBMM ¢ TOCT 34233.1—2017 (npunoxeHune [).

KoadhunumnmeHTbl NPOYHOCTU MPOAOSbHLIX CBAPHbIX LWBOB LWITYLEPOB n " paBHbl 1, ecnn uUeH-
TpanbHble yrabl ' 1 " Mexay NJA0CKOCTAMM MPOAOJIbHBIX CEeYEeHUI LWTYLEepoB, NPOXOoAAWNX vYepes aTu
CBapHble LWBbl, U JINHUEN, COeAUHSAWEN LeHTpbl OTBEPCTUn (CM. pucyHok A.15 npunoxeHus A), co-
CTaB/aAl0T He MeHee 60°. B ocTasibHbIX cnydyasax <1 n @"<1 B cooTBeTcTBUMN Cc TOCT 34233.1—2017
(npunoxexune ).

5.4.1.5 Mpu yKkpensieHnn AByx 6/IM3KO pPacnosiOXeHHbIX OTBEPCTUIA APYrMMY CnocobamMu HYXHO, YTOObI
NosoBMHa Nowaan, HeobXoauMoi ANs YKpenneHuws B NPOAOJIbHOM ceyeHun (CM. pucyHok A.8 npunoxe-
HUs A), pasMellanacb Mexagy 3aTumu oTBepcTusamMu. Ona psga oTBEPCTUn (CM. pUCyHOK A.17 npunoxexHus A)
KO3(QPULMNEHT MNOHMXKXEHNSA NPOYHOCTU BbIYUC/IAKOT MO hopmyrie

i

M iIGHA

V = min. (I + cos2pl)(0,8S,+rf+2cs)+4Z)pr ~ (42)

v i

(I + cos2p2)(0,8b2 +cf+2cJd + 4/lp~  2C°

5.4.2 JonyckaeMoe HapyXHoe AaBJfieHVWEe MPU Ha/IMuuM B3aMOB/IUSHUSA OTBEPCTUIA

[onyckaemoe HapyxHoe AaBneHune BbluncasoT no cdopmyne (33), rae [p]nonpegensercsa aHanornyHo [p]
no 5.4.1 anA Kaxaoro oTBEPCTUS B OTAE/IbHOCTU W AN NepeMblukv, a 3aTeM U3 NOJIyYeHHbIX 3HaYeHuii npu-
H/UMaeTCs MeHbLuee.

[ns obevyaek v gHULLY, C KOAbLAMW XECTKOCTU pacyeT NPOBOAAT OTAENbHO ANS KakAOro yyacTka ¢ oT-
BEPCTUAMM MeXAy COCefHVMMU KOonbuamu.

6 PacuyeT Ha MPOYHOCTb MPU BHELLUHMX CTAaTUUYECKNX Harpyskax Ha LTyLep

6.1 UnnuHgpunueckne obeyaiky nog fnokasbHbIM BO34eNCTBUEM, Bbl3BaHHbIM BHELWHUMM
CTaTUUYeCKMMUM Harpyskamu Ha WTyuep

6.1.1 YcnoBusa npuMeHeHNsa pacyeTHbIX (hoOpMYSl

6.1.1.1 PacueTHasi cxema npvBefeHa Ha pucyHke B.la npunoxeHus b.

6.1.1.2 MeTopg pacuyeTta NpUMeHUM 419 COCYAOB U annapartos, pa6oTatolmx nog BHYTPEHHUM U36bITOY-
HbIM [ aBJIEHNEM.

6.1.1.3 PacueTHble hopmMysibl MPUMEHUMbI MPU BbIMNOSIHEHWUUN CELYIOLNX YCNOBUIA:

a) yc/oBMe TOHKOCTEHHOCTU uMnnHapudeckol obevariku: 0,001 < (s-c)/Dc <0,1, rge Dc=D + s

6) orpaHMyeHne 3HayeHuss reomeTpuueckoro napameTpa: XC- , ¢ <10, rae s3 — aKBUBasieHTHas
TONWMHA obeyaikm ¢ HaknaaHbIM KO/bLIOM; Vc 3
B) paccTosiHme Ao nboro Apyroro wtyLepa, Harpy>XXeHHOro BHELUHEN /I0Ka/ibHOW Harpyskoi B 1t060M
ldc

HanpaB/eHunn, AOJ/HKHO 6biTb HE MeHee )

I WUCMOMHUTE IbHAA TOMLWMHA WTyuepa sl Ao/mkHa COXPaHATbLCSA Ha A/IMHE He MeHee Yicfc (s, - ¢ S).
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6.1.2 OnpepesieHNe 3KBNBAJIEHTHOI TOMWMUHBLI CTEHKN OGevailikm OKoao wWTyLlepa

OKBMBANEHTHYIO TOJILUHY CTEHKM 06evaikm OKOMOo WTylepa, TO eCTb B MeCTe ero Bpesku, BblUUCASAT
no dopmynam:

a) ecnv HaknagHoe KosbLo He NpefycMoTpeHo, To s3= (S - C);

6) ecnn ycTaHOB/IEHO HaknagHoe KosbLo, TO

6.1.3 OnpepgeneHne gonyckaeMbliX Harpysok

6.1.3.1 [lonyckaemble 3HaYeHus AaB/feHNsl, OCEBOI Harpyski1 1 N3rnbatoLmx MOMEHTOB Ha Y3/ibl BPE3Ku
WITYyLLepa onpeaensioT He3aBUCKMO Apyr OT Apyra.

6.1.3.2 lonyckaemoe gaBsieHne ans OAMHOYHOIO OTBEPCTUA onpegenstoT no 5.3.2.
6.1.3.3 [1ns BblUMCMIEHUIA O0MNYyCKAeEMbIX Harpy3oK onpegenstoT BcroMoratesibHble napameTpbl Cb C2,
a

C3, 3aBUcCsILLME OT reOMeTpuUYeckoro napametpa Xc = , i -u oT koagphpuuymneHtToB al+ad, npuBeaeHHbIX
B Tagnmu,e 9 ye

Tab6nnuya 2— KoadchyupeHTbl Anst onpeaeneHus napamerpos C.,, C2, C3

KoadhcoULmeHT Ans onpeaesieHrs napameTpoB

MapamveTp
ao al a2 a3 a4
cl 0,60072181 0,95196257 0,0051957881 -0,001406381 0
c2 4,526315 0,064021889 0,15887638 -0,021419298 0,0010350407
cs 4,8844124 -0,071389214 0,79991259 -0,024155709 0
npu SI_C®" 0,2
«3
C3
6,3178075 -3,6618209 4,5145391 -0,83094839 0,050698494
npm 5:0,5

*3

6.1.3.4 [lonyckaemoe oceBoe ycunve Ha wTyuep [Fz] U3 ycnoBusi NpoYHoOCTM o6evaiiku npyu oTCyTCTBUM
HakKNagHoro Kosbla BblYUCAAT No opmyne

[Fz H aKs~c)2max{ci>1'81}" (43)

roe Cl onpefensioT B 3aBUCUMOCTU OT XC MO rpaduky, NpMBeAeHHOMY Ha pucyHke B.2 npusioxenus B, uau
BbIYMCAAOT N0 popMye

Cl=z=a0+al'K +a2 4 +a3*4 +a4'K> 44)

rae napameTtp “onpegensT npu s3=(S- c), koahuumeHTbl al+ad NpUHMMAlOT N0 COOTBETCTBYIOLLEN CTPO-
Ke Tabnmupl 2.

6.1.3.5 [lonyckaemoe oceBoe ycunive Ha wTyuep [FZ] u3 ycnoBusi NpoYyHOCTM 0Gevaiiku npy Hanmuum

S—¢
HaknagHoro konbua u npu ycnosum — - > 0,5 onpegenstoT no copmyne

[Fz] = min{[F2I];[Fz2]}. (45)
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Jonyckaemoe oceBoe ycunue [Fz1] u3 ycnoBus NPoYHOCTU o6eyaiikn B MecTe nepeceyvyeHns wtylepa
€ 0beyvaiikoii BblUNCNAIT Mo popmyse

[/z1] =[a](s + X2-$2" c)2max{C1»1'81}> (46)
roe Cl onpegensioT B 3aBUCUMMOCTU OT XC no rpadiky, NpUBEAEHHOMY Ha pucyHke B.2 npunoxeHusa B, nnn
BbIUMCNAKT No hopmyne (44), rae napameTp Xc onpeaensatoT npu s3, Bbluncasemoin no 6.1.2, KoagpuumneHTbl
a0+ad npuHMMaloT No COOTBETCTBYHOLLEN CTPOKe Tabnuubl 2.

Jonyckaemoe oceBoe ycunue [Fz2] n3 ycroBrsi NPOYHOCTU ObGevaiiki y BHELUHEN KPOMKM HakiafHoro
Ko/bLa BbIYUCASOT Mo dhopmyne

(Nr] =[o](s-c)2max{C,; 1,81}, (47)

roe Cl onpepgensitoT B 3aBUCUMMOCTU OT XC No rpadinky, NpuMBEAEHHOMY Ha pUcyHke B.2 npunoxeHus B, nnn
BbIUMCNSIOT No hopmyne (44), rae napameTp XconpenenstoT npu s3=(s- ¢) n dc= D2, koadppuumeHTsl al+ad
NPVHUMAIOT N0 COOTBETCTBYIOLWEN CTpoke Tabmupl 2.

6.1.3.6 flonyckaeMmblil n3rnbawowmin MoMeHT [Mx], Ae/iCTBYOLWNIA Ha LWTYLEP B NJIOCKOCTU, NeprneHamnKy-
NSApHOW ocu cocypa, Npy OTCYTCTBUM HaKNaAHOro Ko/bLa BbIYUCASAKT MO hopmyne

[Wx] =[a](s-c)2-|-max{C2;419}J (48)

roe C2 onpefensitoT B 3aBUCMMOCTM OT MO rpadomky, NpUBELEHHOMY Ha pucyHke B.3 npunoxeHus B, um
BbIYMCIAOT MO (hopmMysie

C2=80+al*C+a2'll +33  +ad K’ @)

roe napametp Xc onpegensatoT npy s3 = (s - ), KoachgpuuneHTbl al+ad npuHMMaloT No COOTBETCTBYHOLLEl
CTpoke Tabnmupl 2.

6.1.3.7 [lonyckaeMblii usrnbawoumii MoMeHT [Mx] NpyM HaAMuMM HakNaAHOro KoMbLa W MpU YC/I0BUK
«,-C
------- - S0,5 BbluMCNAT No popmyne
«3

[Mx] = min{[Mx1];[M x2]}. (50

Jonyckaemsblii narnbawowmii MomeHT [J/ix1] 13 ycnoBus MpPOYHOCTM B MECTe MepecedeHus LwTyuepa C
obeyvalikoii BbIMMCAAOT N0 hopmyne

[M=M (8 + &~ O -fmax{c2;4,9}, (51)

roe C2 onpepensioT B 3aBMCMMOCTM OT XC Mo rpadivky, NpuBefeHHOMY Ha puUcyHke B.3 npunoxeHus B, wuau
BbIYNCIAKT Mo chopmyne (49), rae napameTp Xc onpeaenstoT npy s3, BblMCASIEMON Mo 6.1.2, KOadhPULUNEHTBI
a0+a4 npuHMMAatoT MO COOTBETCTBYIOLLEN CTpOoKe Tabnmupl 2.

Jonyckaemsblii n3rméarowmnii MomeHT [Mx2] 13 yCcrioBUSA NPOYHOCTY Y BHELLHERN KPOMKM HaknagHOro Kosb-
La BblUMCAAKT No chopmyne

[Mx2] =[a](s-c)2"max{C 2; 4,9}, (52)

roe C2 onpefensitoT B 3aBUCUMOCTU OT XC Mo rpadivky, NpuBeAEHHOMY Ha pucyHke B.3 npunoxeHus B, nnu
BbIUMCASIOT No chopmyne (49), rae napameTp AconpegenstoT npyn s3=(s- ¢) ndc= D2, koagpdpuumeHTsl aCrad
MPUHMMAIOT MO COOTBETCTBYIOLEN CTPOKe Tabnmupl 2.

6.1.3.8 Jonyckaemblii narnbatrowmii MomeHT [M ], AeicTBylOWMA Ha WTyuep B MJOCKOCTWU, coBnaga-
loLeli ¢ OCblo cocyaa, Npy OTCYTCTBMU HAKIa[HOTO KOJblia BbIYUCASOT No dopmyne

[My] =[0](s - c)2m”eTax{C3;4,9}, (53)
roe C3 onpegensitoT B 3aBUCUMOCTU OT XC Mo rpadivky, NpuBEeAEHHOMY Ha puUcyHke B.4 npunoxeHus b, nnn
BbIYNCAIAOT NO hopmyse

C3=30+31""C +32 +a3 + a4 54)
15
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rae napameTp XconpegensoT npy s3=(s- ¢), KoaduumeHTbl a0+a4 NPUHUMAIOT Mo COOTBETCTBYIOLLEH CTPO-
ke Tabnmupl 2.

Ecnu oTHOLlEeHne — Haxogutcst Mexay 0,2 v 0,5, To KoadpcpuumeHT C3 onpeaensoT ¢ NOMOLb0

NIMHEVHOW MHTEpPNONALMM.
6.1.3.9 [onyckaemblii usrnbatowuii MOMeHT [My] Npy HaIMUMKU HaKTagHOro KosibLa paBeH

[My] = min{[My1];[ftfy2]}. (55)

Jonyckaemblii nsrnbaowmnini MoMeHT [Myl] u3 ycnoBus MPOYHOCTM B MECTe MepeceyeHus LwTyuepa ¢
o6eyalikoil BbIMMCAAT No hopmyne

[Myi] = [<j](s+22 32-0)2-(}m ax{C3;4,9}, (56)

roe C3 onpedensioT B 3aBMCMMOCTM OT XC Mo rpadiky, NpuBeLeHHOMY Ha pucyHke B.4 npunoxeHus B, wunm
BbIUMCAAT Mo popmyne (54), rae napameTp ~onpefenatT npy s3, BbluMcasemoi no 6.1.2, koadhPuuneHThbl
a0"a4 npyHMMaloT Mo COOTBETCTBYHOLLEN CTPOKe Tabnuubl 2.

Jonyckaemsblin narnbarowmii MOMeHT [My2] n3 ycnoB1sl MPOYHOCTM Y BHELUHEN KPOMKN HaKNagHOro KoJslb-
La BblYMCAAT No popmyne

\My i\ =H (s —¢)2~ Tax{C3;4,9}, (57)

roe C3 onpegensitoT B 3aBUCUMOCTU OT AC no rpadiuky, nNpuBefeHHOMY Ha pucyHke B.4 npunoxexus b, nin
BblUMCASOT No chopmyne (54), rae napameTp Xc onpeaensaioT npu s3= (s-c)ndc= D2, koadpduumeHTsl a*ad
MPUHMMAIOT MO COOTBETCTBYIOLEN CTPOKE Tabnuupl 2.

6.1.4 CoBMeCTHOe fgeiicTBMe Harpysok

MpeaBapuTesibHO NPOBEPSIOT BbINOMHEHME YCNOBWIA NPOYHOCTU A8 KaXKAON Harpy3ku B OTAENbHOCTU:

W st (58)
or = M st (59)
M *
b = £1 (60)

R1 K ]
Kpome Toro, onpefensioT BbINOMHEHWE YCNOBUIA NPOYHOCTU MPU COBMECTHOM [AENCTBUM Harpy3ok

[ fo. 2o e <1 -
max<—+q>_-hjk| 200 |+ <1,
1 z e |J
Ecnn Harpyska onpefeneHa Cc y4eTOM CTECHEHHOCTM TemnepaTtypHbix gedopmanuii, To KoapuuneHT
C4 paBeH 1,1. B ocTanbHbix cnyyasax C4 = 1.
OTHoLWeHMe Harpy3ok dronpeaensoT ¢ y4eTOM HanpaBneHus oceBoli cunbl. Ecnn oceBas cuna sABnseT-
CA pacTarMeaiolLeli (HanpassieHa HapyXy OT NMOBEPXHOCTM CTEHKM cocyda wuav annaparta), To B goopmysne (61)
®2 cnepyeTt npuHMMaTb CO 3HaKOM M/oc. Ecnm oceBast cuna siBAsieTcs Cxumatolleli (HanpasieHa B NpoTUBO-
NOSIOXHOM HanpasneHun), To B hopmyrne (61) ®r cnegyeT NpUHUMAThL CO 3HAKOM MUHYC.
6.1.5 [lMpoBepka NPOYHOCTU LWITYyLEpa
MakcumarsibHble NPoAO/ibHbIE pacTArMBaloLne HanpskeHns B LWTyUepe LOJ/DKHbI  YO0BNETBOPATb
YC/I0BUIO
p(d+s}) 4yiMi +M}
(62)
4(si~cs) n(d+s/f(s}-cs) ~(rf+si)(si“ cs)
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Ecnu oceBas cuna Fz co3gaeT cxumatollee HanpshkeHue, To B coopmyne (62) Fz cnegyeT npuHATL pas-
HOIi HynI0.
Kpome pacyeTa Ha NPOYHOCTbL MPOBOAST pacyeT Ha YCTOWYMBOCTL WTyLEepa no opmyne

S1, (63)
Ml > ]
rae [M] u [F] — gonyckaemblii n3rnbatowmii MOMEHT 1 AOoMNyCKaeMasi CxMMmarolas oceBasi cuia CoOOTBETCTBEH-
Ho, onpegensiemblie no FOCT 34233.2 ana obevaiky WwTyLepa.
Ecnn ocesas cuna Fz co3gaeT pacTArvBarollee HanpskeHwe (HampasiieHa HapyXy OT NOBEPXHOCTU
CTEHKM cocyga wan annapara), To B oopmyne (63) Fz cnegyeT npuHMMaTb PaBHOR Hy/to.
6.1.6 OnpegeneHne MakCMMalibHbIX pPacYeTHbIX HaNpPsHKeHWM
6.1.6.1 C uenbio NpoOBEpKU MPOYHOCTM y3/1a Bpesku LUTyLepa npu 4eicTBUN NMOBTOPHO-CTATUYECKMX Ha-
rPy3oK AOMNOSIHUTENbHO K 6.1.1—6.1.5 onpefendaioT pacyeTHble HanpsaXeHua B MEeCcTe nepeceyvyeHus UunaunH-
Apunyeckoli obedaliki co WTyLepoM. PaccMaTpuBaloT LWTYLEP C KPYI/IbIM NOMepeyvHbiM ceyeHneM, HopMasibHO
pacnonioXeHHbIA K NOBEPXHOCTW, NoA AeliCTBUEM BHYTPEHHEro M36bITOYHOrO AaBNEHWS, BHELUHWX Harpy3ok
Ha WTYLUEep W HarpyXeHWuid, BbiI3BaHHbIX CTECHEHHOCTbLIO TEMMNepaTypHbIX AgedopmMaLmii.
6.1.6.2 MakcumasibHOe pacyeTHOe HanpshKeHue oT BHYTPEHHEro AAB/IEHUA P BbIYUCASIOT No hopmyne
cL

24+ 92— .de(«l-C

+1,25dc 'K

Dc % Dc \4
fp'°c] °” ¢ (64)

2»3 J >F
+

6.1.6.3 MakcumanbHoe pacuyeTHOe HanpsiXeHue OT OCEBOW CW/bl Fz BbIMUCANAT Mo popmysie

_ 225 (65)

4®6 J

roe napametp Cl onpegenstoT no rpadky, NpuBeAEHHOMY Ha pucyHke B.2 npunoxeHus B, nnu BbluMcasOT
no dpopmyne (44).
6.1.6.4 MakcumasibHOe pacyeTHoe HanpshkeHue oT usrnbarLwero MoMmeHTa MX BbIYUCAKOT No hopmyne

2,25 4N0r
' (66)

c2 ucJ

roe napameTp C2 onpegensitoT no rpadhuky, NpuBeAeHHOMY Ha pucyHke B.3 npunioxenus B, nnu BblYMCASAOT
no dpopmyne (49).
6.1.6.5 MakcMMasibHOe pacyeTHOe HamnpsKeHWe OT u3rnbarLlero MoMeHTa My BblUMCAT NO hopmysie

2’25( aM.. \

<*M = (67)
3 Ks* 'acJ

roe napameTtp C3 onpeaenstoT no rpaduky, NpuBegeHHOMY Ha pucyHke 5.4 npunoxeHusi B, unn BblUMCAAIOT
no dpopmyne (54).
6.1.6.6 Mpy Ha/IMuMM HarpyXXeHusl, BbI3BAHHOIO CTECHEHHOCTbI TEMMNEpPATYPHbIX AediopMaunii B MecTe
nepeceyeHnss LUIVHAPUYECKON o6eYaiiky co LITYLEepOM, credyeT onpeaensiTb TeMnepaTypHble HanpsXXeHus
OT crneynasbHbIMM METOAaMWN pacyeTa.
6.1.7 YcnoBusi MPOYHOCTM NPU COBMECTHOM AeCTBUN Harpysok
[Ona nnacTtmyHoro B yC/I0BUAX 3KCMlyataunm matepuana yc/ioBUA NPOYHOCTU BbINOJIHAKOTCA, €Cc/n

<7+ <3[<r]. (68)
Ecnn oceBas cuna Fz aBnsietca pactArnBarowen (HanpaBneHa HapyXy OT NOBEPXHOCTU CTEHKU cocyha

unu annapara), To B popmyse (68) gf cnegyeT NnpuHMMaThL CO 3HAKOM MJIHOC.
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Ecnn oceBas cuna Fz ABnsetcs cxumaroweli (HanpaBseHa B NPOTMBOMO/IOKHOM HanpaB/ieHuu), TO B
chopmyne (68) oF cneayeT npyHMMaThL CO 3HAKOM MUHYC.

Ecnun maTepman He obnagaet 4OCTATOYHOI NAACTUYHOCTLIO, TO AOMYCKAEMOE HanpshKeHNe onpeaensaoT
Ha OCHOBaHMM cneynanbHbIX NCCnenoBaHNii.

6.1.8 YcnoBusa NpPOYHOCTM MPU ManOUUK/IOBOI Harpyske

Ycnosua NpPOYHOCTU NPU UMKINYECKOM Harpy>XXeHun [aBfieHMEeM, BHELWHUMW K TemnepaTtypHbIMU Ha-
rpyskamu nposepsatoT no FOCT 34233.6.

[Nnsa Harpysku Kakgoro Buga BbIYUCAAKT padmaxy HanpsbkeHuin Aap, Acp Log”, Oom , AarT.

Mo pasmaxam HanpskeHWin onpeaensnT amMnanTyay HanpshkeHwii oa v NpoBepsitoT yCoBMe NPOYHOCTU
no AonyckaemMblM aMnanTygam HanpshxeHui, onpegensiemolm no FOCT 34233.6 Ansa 3a4aHHOro Ynucna LMKIoB
Harpy>XeHuii.

6.2 Bbinyk/able AHULWA NOA4 N1OKaNbHbIM BO3AENCTBUEM, BbI3BaHHbIM BHELWHUMU CTATUYECKUMU
Harpyskamu Ha WTyLep

6.2.1 YcnoBusa nNpuUMeHeHUsa pacyeTHbIX QOpMY/

6.2.1.1 PacueTHas cxema npuBedeHa Ha pucyHke. 5.16 npunoxexus B.

6.2.1.2 MeTop pacyeTa NpMMEHUM A1 COCYAOB M annaparos, paboTatllimx nogd BHYTPEHHUM U36bITOY-
HbIM AaBJ/IEHNEM.

6.2.1.3 MeTop pacyeTa NPUMEHUM MpY PaCMONIOXEHUN LUTYLLEPOB BHYTPW LEHTPaNbHON YacTu BbINykK/0-
ro AHWLLA, orpaHnyeHHoi 0,4 HapyXHoro gvameTpa gHuua (cM. pucyHok B.16 npunoxenus B), roe /5— pac-
CTOSIHME OT LeHTPasIbHOl 0CY BbIMYK/0r0 AHWLWA A0 Hanbonee yAaneHHOl TOYKU KPOMKM OTBEPCTUS.

6.2.1.4 Pagunyc KpMBU3HbI CPEAVHHOM NOBEPXHOCTU AHULLA RC NpUHMMAaETCS paBHbIM paguycy B BepLUM-
He BbINYK/10r0 AHULA.

6.2.1.5 ®opMy/ibl NPUMEHUMbI MPW BbINOTHEHUW CIEAYIOLLMX YC/I0BWIA:

a) YC/10BMSA TOHKOCTEHHOCTW BbINyKoro gHuwa: 0,001 < --|-?---< 01, rae Rc = R h—;
2

S—c
Jonyckaetcss NpUMeHATb MeToauky npu R < 0,001, ecnn oTk/IOHEHWE (OPMbI MOBEPXHOCTU AHWLWA OT

naeanbHoli chepuyeckoii hopMbl He NpPeBbIWaeT MNOMOBUHbLI TOLLMHBLI €r0 CTEHKK;

6) orpaHnyYeHne 3HaYeHUss reOMeTpPUYecKoro napamerpa Xs = 510,
C s3
rae s3— aKBMBaJIEHTHaAs TOJWMHA AHWLLA C HAKMaAHbIM KOJbLOM;

B) paccTosiHme Ao nt6oro gpyroro wTyyepa, Harpy>XeHHOro BHELUHER /I0KaNbHOM Harpyskol B NH060M
HanpaB/fieHnn, AO/MKHO GbITb He MeHee YjRc $3;

M WwTyLep pacnonoxeH nepneHAnKynspHO NOBEPXHOCTU BbINyKA0ro AHuia (B npeaenax no3uvuMoHHOro
OTK/TOHEHUA OCK LUTyLepa OT neprneHAuKynspa K NOBEPXHOCTW AHULLA B pajMyCHOM M3MepeHun He Honee
10 mwm);

[l) UCMofHUTENbHAS TONWMHA WTyuepa sl Ao/mKHa COXPaHATLCA Ha AuHe He MeHee Mjdc (sl-c s).

6.2.2 OnpegeneHne 3KBUBA/IEHTHOW TONWMHBI CTEHKN BbIMYKAOro AHULWA OKONO WTyuepa

OKBUBAIEHTHYIO TOJILLWHY CTEHKM AHMLLA OKOMO WTyLepa, To eCTb B MecTe ero Bpe3ku, BbIYUCAAIT Mo
dhopmynam:

a) ec/iM HaknafgHoe KoMbLo He npeaycMoTpeHo, To s3= (S - C);

6) ecnn yCTaHOB/IEHO HakMagHoe KofbLo, TO

npu/2> ~ T A~ ) $5 =S+ %2-C,

npwl2 <Jrc(s+s2- c) s3 =s +minJs2 iV ;s2U2-c.
I V*c(s+2-0Q J

6.2.3 OnpepgeneHve gonyckaemMmbiX Harpysok

6.2.3.1 [lonyckaemble 3HaYeHWs OAaBNEHMs, OCEBON Harpy3ks v M3rnbarwlmx MOMEHTOB OMpeaensioT
He3aBMCMMO [pyr OT Apyra.

[na oueHKn MPOYHOCTM y3na BPe3KkU LUTyLepa npy COBMECTHOM AENCTBMU Harpy3oK MCMOMNb3YHT BblMy-
KNy NOBEPXHOCTb NpPeAesibHOro COCTOAHUSA.

6.2.3.2 [lonyckaemoe faBneHue Aj1si OAMHOYHOTO OTBEPCTUS onpeaenstoT no 5.3.3.
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6.2.3.3 BcrnomoraTesibHble napameTpsbl:

n
1.

r2[gli(si-cs)
[« K I o ° J

XS *4

6.2.3.4 lonyckaemoe oceBoe ycunme Ha wtyuep [Fz] npy oTCyTCTBMM HakNafHOro Kosbua onpegenstor
no rpadpviky, NnpMBegeHHOMY Ha pucyHke B.5 npunoxeHusa b, nnn Bbl4MCNAIOT No popmyne

[Fz] = [a](s - c)2(I,82+2,471 + K4 Xs+0,91K4 Xf). (69)

rae Xs n K4 solumcnstoT npy s3= (s - ¢).
6.2.3.5 [lonyckaemoe oceBoe ycuave Ha wryuep [FZ] npu HannmuMm HaknagHoro Konbla onpefenstoT no

dopmyne
[Fz] = min{[Fzl];[Fz2]}, (70)

roe gonyckaemoe oceBoe ycunve [Fzl] u3 ycrnoBUst MPOYHOCTM B MECTE NMepeceyeHus LTylepa C AHULLEM
onpeaensoT no rpadivky, NpUBEAEHHOMY Ha pucyHke B.5 npunoxeHus b, unmn BbluUCAAOT No yopmyne

[Fzi] = [<jl(s+x2 2 - e f (1,82+2.4"1+K4 +Xs + 0,91K4 i f), (71)

roe Xs n K4 sbluncnsaoT npy s3, onpegensiemoit no 6.2.2.
Jonyckaemoe oceBoe ycunme U3 ycsioBUs NPOYHOCTM Y BHELLIHEN KPOMKM HakIaAHOro Konbua BblYMCASA-
10T No dpopmyne

[Fz2] = [0](s-¢€)2(1,82+2,4"1+ K4 +Xs+0,91K4 «X|), (72)

rae Xs BblumcnsaioT npu s3=(s- ¢) u dc= D2, a napameTp K4 = 1.
6.2.3.6 Jonyckaemblii urnéarownii MOMeHT [Mb] Npu OTCYTCTBUM HAKNAZHOrO Kosfbla onpeaensioT no
rpadvky, NpUBELEHHOMY Ha puUcyHke B.6 npunoxeHus B, unu BbIYUCAAIOT No hopmyse

[MiA] =M (s-c)27 (4,9 +2,00NiTK7-a.5 +0,91K4 +*§), (73)
rae Xs n K4 sbluncnsiot npu s3= (s - c).
6.2.3.7 [lonyckaewmblii mn3rmbarowmnii MomeHT [Mb] Npy Ha/MuMM HakKNa[HOrO KOMbLA BbIYUCASAT MO
topmyne
[M6] = min{[Mb1];[/W62]}, (74)

roe [Mbl] — onyckaemblil U3rnbatoLmii MOMEHT U3 YC/TI0BUSI MPOYHOCTU B MECTe NMepeceyeHns WTyuepa ¢ 4HK-
LWem onpefensitoT no rpaduky, NpuBeAeHHOMY Ha pucyHke 5.6 npunoxeHnus B, Uan BbIUMCASAIOT MO hopmyrie

[MM]=[c](B+%x2es2-cf"-(4,9+2,071" mXs + 0,91K4 «Xf), (75)

rae Xs n K4 BblumcnsaioT npu s3, onpegensiemoi no 6.2.2.
Jonyckaemblii usrnbaowmin MoMmeHT [Mb2A 13 yCnoBusA NPOYHOCTU Y BHELUHE KPOMKM HaKNagHoOro KoJsib-
La onpegenstoT no rpaduky, NpuBeAeHHOMY Ha pucyHke B.6 npunoxeHus B, unm BbIMUCAAOT N0 hopmye

[Mb2] = [crl(s- c)2y (4'9+2.0°+*4  +0,91K4 X|), (76)

rae Xs BblumcnatoT npu s3=(s- ¢) u dc= D2, a napameTtp K4 = 1.
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6.2.4 CoBMEeCTHOe felicTBUE Harpysok
MpeaBapuTesibHO NPOBEPSAIOT YCNOBUE MPOYHOCTU AN KaXKAO0W Harpy3ku B OTAE/bHOCTU:

<1 (77)
®2 = <l (78)
n
dOb = <l1. (79)
[*»]
Kpome Toro, onpeAensitoT BbIMO/IHEHNE YC/IOBUI NPOYHOCTU NPV COBMECTHOM AEWCTBMM Harpysok
Tax||hp+P2|;, |Pr]; |dp-0,2dr|}+|Pb|< 1L (80)

MapameTp ®2 onpefensoT ¢ y4ETOM HanpaBfieHUsi OCEBOW cunbl. Ecny oceBas cuna HanpaBneHa Ha-
PYXy OT NOBEPXHOCTN AHWLLA, TO B hopmyse (80) 2 cnesyeT npuHMMaThL CO 3HAKOM n/itoc. Eciv oceBast cuna
Hanpas/ieHa B NPOTMBOMNO/IOXHOM HanpasfieHuu, To B hopmyse (80) ®2 cnesyeT NpUHUMATL CO 3HAKOM MUHYC.

6.2.5 [lpoBepka NPOYHOCTU WITYyLEpa

MakcumasibHble pacyeTHble NPOAOJIbHBIE PacTArMBaloLMe HanpsXXeHWs B LWTyuepe AO/DKHbI yAOBeT-
BOPATbL YC/0BUIO

p(d + sA 4Mh F_ r.,
B S —— A (81)
4(si cs) + (~-c™)  Tr(d+s,)(«, cs)

Ecnu oceBasn cuna Fz co3gaeT cxumarlowee HanpshkeHue, To B hopmyne (81) Fz cnegyeTt npuHATL pas-
HOI Hy”IO0.
YcTolumnBOCTh WITYyLEepa Ao/MKHA ObITb MpoBepeHa no opmyne

ve Koog (82)
M +U
Ecnn oceBas cuna Fz cosgaet pacTtaruBarolee HanpshkeHue, 10 B popmysie (82) Fz cnepyeT NpuHATL
paBHOI Hynto.
Jonyckaemblii nsrnbarowmin MoMeHT [M] 1 gonyckaemylo Cxumatowyro ocesyto cuny [F] gna obeualikm
wryuepa onpegensiot no NOCT 34233.2.
6.2.6 OnpepenieHVe MakCUMasibHbIX PacyYeTHbIX HaMpPsXeHUMn
6.2.6.1 C uenbio NpoBepKkM NPOYHOCTU y3/1a Bpesku LuTyLepa npu AelicTBUM NOBTOPHO-CTATUUYECKUX Ha-
rPy30K [OMONHUTENBHO K 6.2.1—6.2.5 onpefensioT pacyeTHble HanpsXXeHWs B MecTe nepeceyeHus BbINyKNo-
ro AHWLLA co WTyuepomM. PaccmatpmBaeTcs WTyUep C KPYr/bIM NonepeyYyHbIM ceyeHnem, HopMasibHO pacrnosio-
XEHHbIN K MOBEPXHOCTU, NPU HArpyXXeHNn BHYTPEHHUM WU3ObITOUYHLIM AABEHUEM, BHELUHUMU Harpyskamu Ha
WITYUEep ¥ Hanps>keHWsMU, BbI3BAHHbIMW CTECHEHHOCTbIO TeMnepaTypHbIX AedopmaLinii.
6.2.6.2 MakcrManibHOEe pacyeTHOE HamnpshkeHne B MecTe NepeceyeHmnst BbiMykIoro AHvLLa co WTyLepom
OT BHYTPEHHEero AasfieHNs BblYUCNAIT No dpopmyse

P*Ac

Gp aP 2s, (83)

rae ap — KoahULUMEHT KOHLEHTpauuu, onpeaensiemMblii no rpagvkam, NpvBeAeHHbIM Ha pucyHkax 5.7 n 6.8

npunoxexus b.
6.2.6.3 MakcyMasibHOe pacyeTHOe HamnpsikeHWe OT OCEBOW CW/bl BbIYMCAAOT Mo dhopmysie

ar (84)

roe a2— KoahULMEHT KOHUEeHTpauumu, onpegensembslii no rpadukam, npuBefeHHbIM Ha pucyHkax 6.9 n 6.10
npunoxeHusa b.

20



FOCT 34233.3—2017

6.2.6.4 MakcuManbHoe pacyeTHOe HanpshkeHue oT M3rnbaiollero MoMeHTa BbIYUCAAIT No hopmMyse

(85)

rae am — Koa(puLMEHT KOHUEHTpauumn, onpeaensemMbiii no rpagpukam, NpuBEAEHHbIM Ha pUcyHkax 5.11 u
b.12 npunoxeHusa b.

6.2.6.5 Mpn HanIMuun Harpy>eHus, BblI3BaHHOIO CTECHEHHOCTbLIO TemMnepaTypHbIX gecdopmauunii B
nepeceyeHns BbIMyK/0ro gHULWA CO WTYLEepoMm, cregyeTt onpeaenats TemnepaTypHble HanpsaxeHnsa at cneun-
asibHbIMW MeTogamMu pacyeTa.

6.2.7 YcnoBus NPOYHOCTU NP COBMECTHOM AENCTBUU Harpy3ok

0N nnacTuyHbIX B YCNOBUAX 3KCrjlyarauuy matepuasioB YC/I0BUA MPOYHOCTU BbIMOJSIHAKTCA, ecfiv B
MecTe nepeceyeHnsa BbINYKIOMO AHULLA CO LWITYLLEepOoMm

(86)

Ecnn maTepuan He o6nagaet 4OCTaTtovyHOM NAacTUUYHOCTBLIO, TO AONyCKaeMoe HanpshkKeHne onpeaensioT
Ha OCHOBaHWW creunasibHbiX UCcneoBaHuUi.

6.2.8 YcnoBus NPOYHOCTU NPU MasIOUMK/IOBOWM Harpyske

YCNnoBua MPOYHOCTM MPU LUKINYECKOM HAarpy>XXeHun faB/ieHWeM, BHEeLWHUMW U TeMnepaTtypHbIMU Ha-
rpyskamu nposepsatT no NOCT 34233.6.

[N Harpysku Kaxaoro Buga BblUUCAAT pasMaxy HanpshkeHuii Aop, Aop Acwm, JorT.

Mo pazMaxam HanpsHKeHUn onpedensarT aMnaAnTyay HanpsKeHuid aa u NPOBEPSOT YC/I0BME NMPOYHOCTM
no gonyckaembiM amnauTygam HanpsbkeHuin, onpegensembim no FOCT 34233.6 gns 3agaHHOro ymcia uu-
KMOB Harpy>XeHuii.

6.3 A/bTepHaTUBHbIE YNC/IEHHblIE METOAbl pacyeTa

JlonyckaeTca BMeCTO pacuyeTta y3/10B BpPe3ku LITYyL,epoB Ha COBMECTHOe [eliCTBMe Harpy3ok B COOTBET-
ctBuM ¢ 6.1 1 6.2 BbINOMHATL pPacyeT YUC/IEHHBIMWU MeTofamu, Hanpumep MEeTOLOM KOHEYHbIX 3/1IEMEHTOB, C
nocneyoweii OLEHKON NOMyYeHHbIX pe3ynbTatoB B cooTBeTcTBUN ¢ TOCT 34233.1—2017 (nyHKT 8.10).

Mpwn 3TOM, €Cc/iM COOTHOLIEHNS pa3MepoB 3/IEMEHTOB paccMaTpuBaeMblX Y3/10B He MPeBbIWAaloT npeje-
0B, yKa3aHHbIX B Tabnuue 1, a Takke B 5.1.2 1 5.1.3, B AONO/IHEHNE K YUC/IEHHOMY pacyeTy AO/IKEeH ObiTb
BbIMOSIHEH pacyeT YKpenneHns oTBepCcTuii B COOTBETCTBUM C pasfesiom 5.
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MpunoxeHve A
(ob6s13aTeNIbHOE)

PucyHkn Kk pasgeny 5

PucyHok A. 1— KomneHcaumsi BbIpe3aHHOrO CeYeHUs LUTYLIepOM
NPOV3BO/IbHON POPMbI

PucyHok A.2 — OCHOBHas pacyeTHas Cxema CoefMHeHUs LTyLepa
CO CTeHKOl cocyaa
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PucyHok A.3 — YKpenneHue O0TBEpPCTUIA YTO/LWEHNEM CTEHKM cCOocyha unu wtyuepa

7777 w w

PucyHok A.4 — YkpenneHue OTBEPCTUIA HaKNaAHbIM KOJIbLOM

27277

a 5)

PucyHok A.5 — YkpenneHne oTBEPCTUA HaKNagHbIM KOMbLLOM
npv HaNIMyYnM NPOXoAALLLEero wryuepa
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PucyHok A.6 — YkpenneHne oTBepcTuii 0T6OPTOBKOWA

PucyHok A.7 — YkpenseHne O0TBEPCTUII TOPOOGPa3HOI BCTaBKOW
WU BBApHbIM KOJIbLIOM
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PucyHok A.8 — YkpenneHue B3aviMOB/IMSIOLLMX OTBEPCTUIA
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a— YyKpenneHune KpyroebiM HaknagHbIM KO/1bLLOM; 6 — yKkpenneHne HeCMMMeTpPUYHbIM KOJIbLLOM

PucyHok A.9 — CoBMmecTHOe yKpensieHne B3auMOBANAOLLNX OTBEPCTUIA
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PucyHok A. 10 — O6LwmiA crlyyail pacnonoxeHns PucyHok A. 11 — Hak/oHHble LwTyLepbl Ha obevalike
B3a/IMOB/IUSIOLLIX OTBEPCTUIA
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6

PucyHok A.12 — HaknoHHble LTyLEepbl Ha obevaiike
B M/1I0CKOCTV MOMNEPeYHOro cevyeHmns
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PrcyHok A. 13 — CMelleHHble LUTYLEpbl Ha BbIMyK/IOM JHULLE
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PuicyHok A. 14 — YKpensieHne OTBEPCTMIA MpK HanuumM 6/IM3KO PacriosioKeHHbIX
KOHCTPYKTMBHbIX 3/1EMEHTOB
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PucyHok A. 16 — OtBsepcTve s OBaylbHOrO
PucyHok A. 15 — Y4YeT BnaAHUSA CBapHbIX LLIBOB wTyuepa, nepneHankynspHoro noBepxHoCcTu
obeyaiiku

PucyHok A. 17 — Psgbl oTBEpCTUIA
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MpunoxeHve b
(ob6s13aTeNIbHOE)

PucyHkn v rpadoukn Kk pasgeny 6

a— unnmnHgpunyeckas obevaiika npu BHELWHNX CTaTUYeCKMX Harpyskax Ha wryuep

PucyHok B.1 — BHelUHMe cTtatnyeckme Harpysku
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PucyHok B.4 — Tpadmk gns onpegenexHns C3
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PucyHok B.5 — padmk ons onpegenexns [FJ
(BepxHss kpuBas Mpyt K4 = 1, HWKHAS KpUBasi — MUHUMasIbHOE 3HadeHue npy K4 < 1)

PrcyHok B.6 — Ipadouk gnst onpegenexuns [Mb)
(BepxHss kpvBas npy Kn= 1, HWKHAA KprBast — MUHMMaUTbHOE 3HadeHue npu K4 < 1)
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S”"Sg=0,0

PricyHOK B.7 — KoaththmLmeHTbl KOHLEHTpaLWM ap B MECTe NepeceqeHst LTyLepa
€O chepuueckoii 060/104KOl MpY BHYTPEHHEM JAB/IEHUM B 3aBMCUMOCTM OT XS 1 OTHOLLEHWA SMs3

ap S-j/SgZO,O

PricyHoK B5.8 — KoathomUmMeHTbI KOHLIEHTpaLW ap B MECTe NepeceqeH st NMPoXoAsLLIero Wwrylepa
co cdpepryeckoii 060/104Kol MpK BHYTPEHHEM AAB/IEHUN B 3aBUCUMOCTM OT XS M OTHOLLEHUS S{Is3
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PurcyHok B.9 — KoathdmumeHTbl KOHLEHTpaUum az B MECTE NepeceyeHust LTyLiepa co cchepryeckoii 060/104KOM
NPy OCEBOM YCW/IMM Ha LUTYLIEP B 3aBMCMMOCTY OT XS 1 OTHOLLEHUS SY/S3

ar

PucyHok B. 10 — KoathhyLIMEHTbI KOHLIEHTPaLMK az B MECTe NMepecedeH st NPOXoAsLLIEro LWTylepa
Co cdpepryeckoin 060/104KOl MPY OCEBOM YCUIMM Ha LUITYLIEP B 3aBUCUMOCTM OT XS U OTHOLLIEHUS S7Ys3

PucyHok B.11 — Ko3aththmUmMeHTbI KOHLEHTpaLUuM am B MeCcTe NepeceyeHrs WTyLepa
CO cthepuyeckoin 060/104KOM MPU HArpyXKeHWN LITyLepa U3rnbarowyiM MOMEHTOM
B 3aBMCUMOCTU OT XS 1 OTHOLLIEHUs sMs3
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PrcyHok B. 12 — Koath(puLmMeHTbI KOHLEHTpaLMM av B MecTe MnepeceyeHrs NpoxoasLlero wrylepa
CO cdhepryecKoin 06010UKOM MPY HarPYXXEHUM LUTYLepa M3rbatoLLyIM MOMEHTOM
B 3aBMCKMOCTM OT XS 1 OTHOLLEeHMS S"Sg
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