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1 PASPABOTAH <deaepanbHbiM rocyaapCTBEHHbIM YHUTAPHbIM npeanpuatTuem «Bcepoccuinckui
Hay4YHO-UCCNeaoBaTENbCKMI UHCTUTYT CTaHdapTusauum u ceptudukaumu B malumHoctpoeHun» (BHUWH-
MALL), OAO «MpKyTCKMii Hay4HO-UCCNENOBATENLCKUA N KOHCTPYKTOPCKUN UHCTUTYT XUMUYECKOTO U HedTS-
Horo mawumnHoctTpoeHusn» (OAQ «MpkyTckHNUxmumMmMaLLy)

2 BHECEH TexHuuyeckum KOMUTETOM No craHaaptusauum TK 023 «TexHuka u TexHonorum 4o6uium u
nepepaboTku HedpTH U rasay

3 YTBEP>XOEH W BBEOEH B JEWCTBWE [pukasom deaepanoHOro areHTcTea no TEXHUYECKOMY
perynmpoBaHunio U1 MeTpornorumn ot 6 ceHtsops 2013 r. Ne 889-cT.

4 B HacTosiLueM CTaHdapTe yYTeHbl OCHOBHbIE HOPMATUBHBIE MOMOXEHMA Creaylowmx MexayHapoa-
HbIX, €BPONENCKUX U POCCUINCKMX CTaHaapToB: Oupektusbl 97/23 EC EBponerickoro [NapnameHTta n Coseta
oT 29 Mas 1997 r. no cGnMXeHMI0 3aKOHOAATENLCTB rOCYyAapCTB-4YNEHOB, KacatLlelcs 060pyaoBaHus, pa-
Gotatowero nog aasneHveMm; EH 13445-3—-2009 «Cocyabl, paboTtaowume nog aasneHuemy» (EN 13445-3-
2009 «Unfired pressure vessel — Part 3: Designy), FTOCT P 52857.3-2007 «Cocyabl n annapatbl. HOpMbI 1
METO/bl pacyeTa Ha NPOYHOCTb. YKpenneHue oTBepcTuii B obevaiikax v AHMLLAX Npu BHYTPEHHEM U BHELU-
HeM aaBneHun. PacyeTt Ha NPOYHOCTb 06evaek U AHULL NMPU BHELUHMX CTaTMYECKUX Harpy3Kax Ha LuTyuep».

5 BBE[JEH BMNEPBbIE

lMpasuna npumeHeHus Hacmosweeo cmaHdapma ycmaHoeneHsl 8 FTOCT P 1.0—2012 (pa3den 8).
UHhopmauus 06 UMEHEHUSX K HacmosuwemMmy cmaHO0apmy ny6rnukyemcs e exe200HOM (N0 COCMOSHUIO Ha
1 aHsaps mekyuieeo eoda) UHhOPMaUUOHHOM yKasamene «HayuoHasibHble crmaH0apmbi», a oguyuasbHbll
MEKCM U3MEHEHUU U ronpasoK — 8 EXEMECAYHOM UHhOPMAUUOHHOM yKkasamerne «HayuoHanbHble cmaH-
Oapmei». B cnyyae nepecmompa (3ameHbl) unu ommeHbl Hacmosuwieeo cmandapma coomeememeyiouiee
ysedomneHue 6ydem onybnukosaHo 8 bnuxalitueM 8binycKke UHhOPMaUUOHHO20 ykasamens «HayuoHarnb-
Hble cmaHOapmbl». Coomeememsyrowas UHgopmayus, yeedomneHue u mekcmbl pamewiaomes makxe e
UHGbopmayuoHHoU cucmeme obuiezo rosib3oeaHuss — Ha oghuyuanbHoMm calime ®edeparnbHo20 azeHmemea
10 MEXHUYECKOMY peayiupoeaHuro U Memposioauu e cemu ViHmepHem (gost.ru)
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HALULMWOHANBbHbBIN CTAHOAPT POCCUMNCKON ®EAEPALUUMN

cocybl N ANMAPATbI BbICOKOIO JABNEHUA.
HOPMbI U METOAbI PACHETA HA NMPOYHOCTb

YKpensneHue oTBepCcTUI B 06e4anKkax u gHUILAX NPU BHYTPEHHEM OaBJIEHUN.
PacueTt Ha NpOYHOCTb NPU AENCTBUU BHELWIHMX CTaTUMECKUX Harpy3oK Ha wTyuep

High pressure vessels and apparatus. Norms and methods of strength calculation.
Reinforcement of openinys in
shells and heads external pressure. Strength calculation
under external static loads on the nozzle

Hata BBegeHna — 2014—05—01
1 O6nactb NnpUMeHeHusA

Hacroswumii ctaHgapT ycTraHaBnuBaeT HOPMbl U METOAbl pacyeTa Ha NPOYHOCTb YKPenneHua oTeep-
CTWUIA B OAHOCHONHBIX U MHOFOCMOWHbIX LIMNMHAPUYECKMX obeyarikax, BbINyKMbIX AHULLAX U KPbILLKAX COCY-
[OB W annapaToB BbICOKOro AaBMEHUS, NPUMEHAEMbIX B XMMWUYECKOW, HedTerazonepepabaTbiBatoLLEn 1
CMEXHbIX 0TPaCnaAX NPOMbILLIIEHHOCTH, paboTatowmx Nog AeNCTBMEM BHYTPEHHETO AaBMEHUS.

B craHgapte npuBedeH METOA pacyeTa Ha NMPOYHOCTb 06eyaek U AHWLL NPU BHELUHUX CTaTUYECKMX
Harpy3kax Ha wTylepa.

Hactoswumii craHgapT npuMmensaeTca coeMmectHo ¢ FTOCT P 54522, TOCT P 54803.

,ELI'IFI cocyaoB, HaxoadLmnxca B akcnnyartauuun, B npouecce MOHTaXa, U3rotoBneHuss UM OKOH4YEeHHbIX
NPOEKTOB A0 BBEAEHUSA HACTOALUMX HOPM, nepeodopMieHne pacyeToB HA MPOYHOCTb B COOTBETCTBMU C
JaHHbIM CTaH4apPTOM He TpebyeTcs.

CTaHaapT He pacnpoCTpaHAETCA Ha cocyabl, paboTalowme nog BHELUHUM AaBlEHUEM.

2 HopmaTtuBHbIe CCbLIIKU

B HacTosLem ctaHaapTe UCnonb3oBaHbl HOPMATUBHBIE CCLINKKU Ha cneaylowue cTaHaapThbl:

FOCT P 54803—2011 Cocyabl cTasnbHble CBapHbIe BbICOKOrO aasneHusa. Obwme TexHuyeckue Tpebo-
BaHuA

FOCT P 54522-2011 Cocyabl U annapartbl BbICOKOro AasneHus. Hopmbl u MeToabl pacyeTa Ha nNpoy-
HocTb. Pacuet uununapuyeckux obevaek, AHUL, hnaHues, Kpbiwek. PekoMeHaaumMm no KOHCTPYUPOBAHMIO.

FOCT P 52857.1-2007 Cocyabl u annapatbl. HOpMbl U METOABI pacdeTa Ha NPOYHOCTL. O6wme Tpe-
6oBaHus.

FOCT P 52857.3—2007 Cocyabl U annapatbl. HOpMbl 1 METOAbI pacyeTa Ha NPOYHOCTL. YKpenneHue
oTBepcTUi B 06evaikax u gHULLAX NPU BHYTPEHHEM U BHELWHEM AasneHusax. PacyeTt Ha npoYHOCTL obevaek
M OHULL NPU BHELLUHMX CTaTUYECKMX Harpy3kax Ha wwryuep.

FOCT P 52857.9-2007 Cocyabl n annapatbl. HOpmbl 1 METOALI pacyeTa Ha NPoYHOCTL. Onpeaene-
HUEe HanpshHKeHUI B MECTaxX NepeceveHnn WryLuepos ¢ o6evankammn U gHULWAMM NPU BO3AEWCTBUN AaBNeHUs
M BHELUHWUX Harpy3oK Ha Lryuep.

MpumedyaHue— pn Nonb3oBaHUW HACTOALMM CTaHAAPTOM LienecoobpasHo NPoBEpUTL AeNCTBUE CChINOY-
HbIX CTaHHapTOB B MHCOPMALMOHHOW cUCTeMe OBLLEero Monb3oBaHWA — Ha oduuuanbHom calite defepansHoro
areHTcTBa NO TEXHUIECKOMY PEryriupoBaHUI0 U METPOSOTUN B CETU VIHTEPHET WU NO €XerogHOMY UH(POPMALIMOHHOMY
ykasaTenio «HauuoHanbHble cTaHfapThi», KOTOpbIi onyGnukoBaH No COCTOAHWIO Ha 1 SHBaps TekyLero roga, u no Bbl-
fnyckam exeMecsiyHoro UHMOPMaLMOHHOTO ykasaTens «HauuoHanbHble CTaHAapThl» 3a Tekywmid rog Ecnu 3ameHeH
CCHINOYHBLIA CTaHAapT, Ha KOTOPLIA faHa HefaTUpoBaHHAs CCbifka, TO PEKOMEHAYETCS UCMONb30BaTh AeWCTBYHOLLYIO
BEPCUI0 9TOrO CTaHjapTa C Y4eTOM BCEX BHECEHHLIX B JaHHYI0 BEPCUIO U3MEeHEHU. Ecnu 3aMeHeH CCbINOYHbIA CTaH-
AapT, Ha KOTOpLIA JaHa AaTupoBaHHas CCbinka, To PeKOMEHAYETCA UCMONb30BaTh BEPCUIO 3TOMO CTaHAapTa C ykasaH-
HbIM Bblllle FOAOM YTBEPXAEHUA (MpuHATWUS). Ecnu nocrie yTBepXAEHWs HacToALWEero ctaHfapTa B CChINOYHbLIA CTaH-
[apT, Ha KOTOpLIii JjaHa AaTUpOoBaHHas CCbiNka, BHECEHO W3MEHEHWe, 3aTparuBatoLiee MonoXeHne, Ha KOTopoe gaHa
ccbinKa, TO 3TO MOSMOXEHUe peKOMEeHAYETC NPUMeHSITL 6e3 yueTa AaHHOTO W3MeHeHUs. ECnu cehiNouHbIi cTaHaapT oT-
MeHeH 6e3 3aMeHbl, TO MOMoXeHWe, B KOTOPOM AaHa CChifka Ha Hero, pekoMeHAYeTCsl MPUMEHSTL B YacTu, He 3aTparu-
BaOLWLEid 3Ty CChIIKY.

U3panue opuumansHoe
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3 O603HavyeHun

B HacToALIEM CTaHAapTe NPUMEHEHbI Crieaytolme 0603HaYeHus:

Ck— cymma npubaBoK K pacyeTHON TonwuHe obevankn (QHULWa), Mm;

Cu — CcyMMa npuBaBOK K pac4ETHON TOMNLUMHE LITYLepa, MM;

D- BHYTPEHHWUI AnamMeTp COcyaa Unu annapara, Mm;

Dp— pacyeTHbIN AUamMeTp YKPENnaemMoro afneMeHTa, Mu;

d- BHYTPEHHUI AUAMETP LUTyLEPa, MM;

do— pacyeTHbIN AuaMeTp OTBEPCTUSA, MM;

do— HaMBOoNbLUMIA AUaMETP OAUHOYHOTO OTBEPCTUS, He TPeByIoLLEero ykpenneHusi, MM;
F- nnowasab ceveHusn cteHkn obevaiku (QHULWA), nognexallas KoMneHcauun, Mm?;

Fx, Fo  nnowagb ceveHusi cTeHkn obeyaiiku (aHULWA), y4acTBYIOLASA B YKPENNEHUU, MM?;

Fu, Fut, Fuz =  nnowjajb CEYEHUsI CTEHKU LUTYLIEPA, Y4aCTBYIOLLAA B YKPENNeHun, Mm>;

Fs - nnoLiasb ceveHns ykpennsowero nosca (6aHaaxa), HaknagHoro KosbLia U BCTaBKH,
y4acTBYIOLLAS B YKPEMMEHUN OTBEPCTUSA, MM,

h- BbICOTA CBAPHOrO LUBA NPW HE CNMOLUHOM COEAWHEHUM LWTYLIepa U obevariku (QHULLA), MM;

H- BHYTPEHHASA BbICOTA SNMUMNTUYECKON YacTu OHULLA, MM;

Ib— pacuyeTHas AnuHa Yactu obevaiku (QHULLA), y4acTBYIOLLEN B YKPENNeHUn OTBEPCTUS, MM;

Ju - ANUHA YacTu WTyLepa, y4acTBYIOLWEN B YKPENNEHUM, UCNONMHUTENbHAS, MM;

Jwp — ANUHA YacTu LWTyLepa, y4acTBYIOLLEN B YKPEMNIEHUM, pacyeTHas, MM;

Is — ANWHa ykpennsowero nosica (6aHaaxa), HaknagHoOro KonbLa WU BCTaBKU UCNONHUTENb-
HadA, MM;

Iep — ANuHA ykpennswowero nosca (6aHaaxa), HaknaaHOro KOrbL@ WM BCTaBKU pacyeTHas,
MM;

k- ANMHa nepexoja yKpenssioLero nosaca, HaknagaHoro KonbLa unu BCTaBkM K KOPNyCy, MM;

- pac4yeTHoe aasneHue, MMa;
rs () paguycel nepexoga BHYTPEHHEW (HApY>XHOI) MOBEPXHOCTM LUTyLepa BO BHYTPEHHIOW
- (Hapy>kHyI0) MOBEPXHOCTbL 00evaliku (aHWLWa), Mm;
R- HanGOMbLUMIA BHYTPEHHUI PaguyC KPUBW3HLI BbIMYKIOrO AHULLA, MM;

Sr—- TOMLWMHA CTEHKN 0Beyankn pacyeTHas, MMm;

S - TOMLWMHA CTeHKM 06e4ankm UCMIONHUTENbHASA, MM;

Sir—  TOMNWMHA CTEHKM AHULIA PACYETHas, MM;

Si - TOMLWMHA CTEHKM AHULLA UCTIONTHUTENbHASA, MM;

Swr—  TONWMHA CTEHKM LUTYLIEpa pacyeTHas, MMm;

Sw - TOMLWMHA CTEHKM LUTYL|epa UCMIOSTHUTENbHASRA, MM;

Swr—  pacyeTHas TONLWMHA MHOTOCIIONHON LIMAIMHAPUYECKON 06evainku, MM;

S6 — TONLMHA yKpennsowero nosica (6aHaaxa), HaKNagHOro KOMbLIA UMK BCTaBKU, MM;

t— paccTosiHue OT KPOMKU OTBEPCTUS B BbINYKNOM AHMULIE A0 BHYTPEHHEW MOBEPXHOCTU LU-
nuHapuyeckoro bopra, uamepsiemoe nNo NPOEKUMM Ha NornepevHoe CevyeHue Kkopnyca co-
cyaa, MM;

fo— yAaneHue KpoMKuW OTBEPCTUS OT KPOMKM APYroro Gnmkailuero oTBepCcTUs UM UHOTO KOH-
CTPYKTMBHOIO KOHLEHTPATOPa HaNPsXXeHUn, MMm;

th - MUHUMarbHOE pPacCTOsIHME OT BHYTPEHHEW NOBEPXHOCTU cocyaa A0 pe3bboBOro rHesaa
nozj LUMUIbKY, MM;

- paccTosiHue Mexay KPOMKamu AByX COCEAHUX OTBEPCTUI B MITIOCKOM U BbINYKIIOM AHULLAX,
n3MmepsiemMoe Mo Xopae, Mm;

B- KO3(PPULMEHT TONCTOCTEHHOCTH;

Br— pacyeTHbIN KOIPDULIMEHT TONCTOCTEHHOCTH;

X- paccTosiHue OT LieHTpa yKpennaeMoro 0TBepcTus 0 OCU SASNUNTUYECKOrO AHULLA, MM

Y - Yrosn Mexay OCbi0 HaKMOHHOMO LWTyLepa u HOpPMarnbio K MOBEPXHOCTU UUNHAPUYECKON
obeyanku unu BbINYKIOro AHUWA, °;

Y OTHOLUEHUE [0MyCKaemoro HanpsbkeHuss marepuana wryuepa (6aHpaxa, HaknagHoro

(x6)—- KOMbLiA NN BCTaBKW) K AONYCKAEMOMY HaNPsDKEHMIO MaTepuana Kopnyca;

[o] - JonyckaeMble HanpsbkeHnsa Ana Matepuana kopnyca (AHULWA) Npyu pacyeTHON Temnepary-
pe, Mla;

[clu— AONycKaemble HaNpPsKeHUA ANA MaTepuana LUTyLlepa npu pacyeTHon Temneparype, MIa;

[cle—  Zonyckaemble HaNPsHKeHUs Ana matepuana 6anHpaxa (HaknagHoOro KonbLia UM BCTaBKM)
npu pacyeTHou Temnepartype, MMa;

®- KO3(PPULMEHT NPOYHOCTU CBAPHOTO COEANHEHMUSI.
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4 O6wme NOMOXeHUA

4.1 W3noXeHHble B CTaHJapTe MeTOAbl pacyeTa OCHOBaHbl Ha MPUHUMMNE Teopun Npefe/bHOro pas-
HoBecua (MpefefibHbIX Harpysok), Tpebyroliero KomneHcaumn martepuana, yaaneHHoOro oTBepcTueM B KOp-
nyce. Teopusi npefenbHOro paBHOBECUA MpenosiaraeTt, YTo marepuan B YC/IOBUAX 3Kcnyartaumm nnactum-
yeH. NMepeyeHb mMatepuanoB nTemnepaTypbl NpumMmeHeHns npusefeHsl B TOCT P 54522.

B cnyvae npumeHeHns yTEPOBOK M LeHTPanbHbIX 06evaek U3 ayCTEHUTHbIX CTanen uam us ctanei c
NJaKUPYOLWKMM C/IOEM, 3/1eMeHTbl, BbIMOMHEHHbIE M3 ayCTEHUTHbIX CTanel, NpyM pacyeTHOl Temnepartype
200 °C u BbllEe B pacyeTe KOMMEHCUPYHOLWMX MIOLWAAENA He YYUTbIBAKOTCS.

4.2 Mpegenbl NpUMeHeHNs pacyeTHbIX (QOPMYN OrpaHNYMBalOTCA YCNOBUSMU, NPUBELEHHbIMU B Tab-
nmue 4.1.

Tabnuuyadl - YcnoBusa NPUMEHEHUS pacyeTHbIX PopMyn

HaviveHoBaHve napameTpoB YCnoBusi NpuMeHeHust popmyn

OTHoOLLEHVe AnameTpoB d - 2¢
p " <06
D

OTHOWeEHMe TONWMHbI CTEHKN LWUIMHAPW-

ueckoit obeuvaiikn K guameTpy S E)CK <04
OTHOLIEHME TONLWMHBI CHEPUYECKOTO 1
3NIMNTUYECKOTO JHMULA KanameTpy SlE)"K <0,15

[N HaKNOHHBIX LUTYLLEPOB OTK/IOHEHME OcU OT HOPMa/ K MOBEPXHOCTU He AO/HKHO npeBbiwatb 15°.
4.3 YKpenneHue LiTyLepa MOXeT NPOM3BOAUTLCA MOSICOM ycuneHus (6aH4aKoM), HaKNagHbIM KOfb-

B - YKpenjeHue HaknagHbiM KONbLOM; 3 - yKpensieHne BCTaBKOM.
PucyHok 4.1 - Cnocobbl ykpenneHus oTBepcTuii B obevaiike (gHuLLe)

Buabl coegnHeHns WITyuepa M 06evankn, a Takke BO3MOXHbIE BapuaHTbl YKPenjeHns B 3aBUCMMOCTU
OT Tuna wTyuepa (Maioro, cpefHero wav 60MbWOro AnameTpa) npeactasieHbl B Tabnuue 4.2 U Ha PUCYH-
kax 4.1 - 4.3.

4.4 OTBEpCTME CUMUTAETCH OAMHOYHBLIM, EC/IN PACCTOSHME OT €ro KPOMKU A0 KPOMKW Gvkalillero oT-
BEPCTUA WM MHOTO KOHCTPYKTMBHOIO KOHLEHTpaTopa NpeBbIlaeT BefIMYnHy

i0=2~(D +S\S-cK). @.1)

Ansa gHuwa B popmyne (4.1) npuHAaTL S= Si.
4.5 PaccTosiHMe OT OCV OTBEPCTUS [0 rPaHuLpl KOMbLEBOrO LWBa JO/MKHO ObiTb HE MeHee BeNYMHbI
max{0,9d; Sr}.



FOCT P 55597 — 2013

Tabnuua4.2-Knaccudbukauums WTyLEPOB, BUAbl COEAUHEHUSA U CNOCODLI YKPENneHust 0TBEPCTUs

Tun wryyepa B
3aBUCUMMOCTM OT
avnameTpa

Bua coegnHeHua
LWTYyLepa u obevaiiku

CnocoBbl yKpenneHus oTBEpCTUS

cnnoLHoe"
(c nonHbIM
npoBapom)

He cnnoLu-
Hoe™
(c Henon-

HbIM NPOBa-
pom)

6e3 ykpen-
nexus

MeTanmn
wTylepa

MeTann
kopnyca

HaKnagHoe
KOnbUuo unn
BCTaBKa

OaHpax

— Manoro gua-
MeTpa
d<do-2cu

+

— cpeaHero
auamertpa
do—2cu < dp <
2,500 — 20w

— 6onbLuoro
AvamMeTtpa B Lu-
nuHApU4YecKne
obevaiiku
2,5do—-2¢0u < dp
<06D

— 6onbworo
Avnametpa B
chepuyeckue n
ANAUNTUYECKNE
AHuwa
2,5do-2cu<dp
<0,6D

*x

CM. pucyHkn 4.1 n 4.2.
CM. pucyHok 4.3.
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Heo6xoAumo, 4To6bl paccTosHMe MeXxay KpoMKaMu [BYX OTBEpCTUl B LIMMHAPUYECKON ob6evaiike
66110 He MeHee 1,4 NONyCyMMbl AVaMeTpOB 3TUX OTBEPCTWI. B MAOCKOM M BbIMYKIOM AHMLLAX PacCTOAHUE
fr MeXXAy KPOMKammn ABYX COCefIHMX OTBEPCTUIA, M3MepsieMoe Mo XOpAe, JO/MKHO ObiTb He MeHee gnameTtpa
HaVMeHbLLEro 13 HUX.
PaccTosiHMIO t OT KPOMKV OTBEPCTUS B BbINYKAOM [HWLIE 4O BHYTPEHHEN MOBEPXHOCTU LMIMHAPUYe-
ckoro 6opTa, M3MepseMOMY MO MPOEKUMM Ha MOMepeyHoe CeYeHue LMAMHAPUYECKOrO Kopryca, cnefyet
6bITb He mMeHee 0,1D.
4.6 B cnyyae npuMeHeHWs KOHCTPYKUWI C YKPEnAsoLWmMM Noscom (6aHfaXoM), HaknagHbIM KOMbLOM
WM BCTaBKOW TONLWMHA GaHAaXa, HaknagHOro KosnbLa W YKpenasoLweli YacTu BCTaBKU JO/MKHA 6biTb He 60-
flee VCMOHNUTENbHOM TONLWWHBI CTEHKN 06eYaiikn

Se<s. (4.2)
B aTom cnyyae gnvMHa KOHMYECKOro nepexofa fOMKHA ObiTb He MeHee BeMYMHbI

/k >3S6. 4.3)
TpebyeTcs, YTObbI NPY NPUMEHEHUN MHOFOCMIOMHOIO YKPeNnIsoLWero nosica BbiNOMHANOCL YCIOBUE

7
h -~ +x (4'4)
roe fe - AnuHa 6aHfaxka B COOTBETCTBUM C PUCYHKOM 4.1a.

4.7 Paguyc nepexoga OT HapyXXHOW MOBEPXHOCTU 06evaiiky (AHMLA) K Hapy>KHOW MOBEPXHOCTM LUTY-

uepa m (PUCYHOK 4.2) LO/MKEH Y 0B/IETBOPATL HEPABEHCTBY

m> Y (45)

HO He MeHee 15 mMm.
Paguyc nepexofa OT BHYTPEHHe NOBEepXHOCTU obeyvalikv (fHWLLA) K BHYTPEHHEA MOBEPXHOCTU LUTY-
Lepa Jo/mKeH COOTBETCTBOBATb HEPaBEHCTBY

r <—— HO He MeHee 10 mm.
! 3

4.8 HeoBXOAMMO, UTOGbI CMELLEHME rPaHULbl CBAPHOTO LLUBA LITYLLEPa OTHOCUTENbHO HAYaIbHOTO
3aMbIKAIOLErO MPOAO/bHBIX LWBOB PY/IOHUPOBAHHOI 06eYaiiki 66110 He MeHee 30° Mo Ayre OKpYXKHOCTU Lini-
JIMHAPNYECKOTO KOpyCa.

4.9 [Ins COefMHeHNs LWTyLepa U 06eYaliki, BbIMOMHEHHOMO B COOTBETCTBUM C PUCYHKOM 4.3, MUHU-
Ma/lbHasi BbICOTA CBAapHOTO LuBA LWTyLepa h 4O/mKHA YA0BNETBOPSTL YCIOBIO

h>15S4 (4.6)

a- WTyuep, NpuBapeHHbIli K HapyXXHOW NOBEPXHOCTW 06euaiiku (TONIbKO ANt KOBAHOro Kopnyca),
6 - LWTyLep, BBAPEHHbIN B CTEHKY obevaiku;
e- LWTyuep, BBAPEHHbIA No BCeli TONLWMHE MHOTOC/OWHON 06evaiku

PUCYHOK 4 2 - CXeMbl NPUBapK/ LUTYLLEPOB NPX CMJIOLIHOM COEAMHEHUN LWTyLepa 1 o6eyaiiku
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PucyHok 4.3 - Cxema npuBapky WTyLepa Ha HENOoJIHY TOJWMHY obeyaliku
(HecnnowHoe coeguHeHue)

4.10 [ns o6eyaek, MMEIOLWMNX OAUHOUYHbIE OTBEPCTUS Manoro AuameTpa, He TpeGYLLUX AOMOAHU-
TE€NIbHOTO YKpenaeHna, A0/HDKHbl BbIMOJ/IHATLCA yCN10OBUA

S>Sr + Qs Sui>Sujr+Cu 4.7)

411 Mpu pasMelLeHUN B CTEHKaxX O4HOCMOMHbIX 06euaek (GHULL) Pe3bOOBbIX FHE3A AN KPenexHbIX

3/1eMeHTOB MUHUMAaNbHOE paccTosiHue U OT BHYTPEHHEN (Hapy>HOU) MoBepxXHOCTU 06eyaiiku (PUCYHOK 4.4)

OO/HKHO 6bITb HEe MeHee AnameTpa 3T0ro rHesga
(4.8)

fi >3+ Ck
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PUCYHOK 4.4 - PasmellieHne pe3b6OoBbIX THe3 AN KPEneXHbIX 3/1EMEHTOB

5 PacueT yKkpen/sieHns oTBEepPCTUA Npu BHYTPEHHEM AaBieHnn
5.1 PacuyeTHble fjnameTpbl

5.1.1 AvnameTpbl YKpPenaseMbiX 31eMEeHTOB ONpeaensatoT no gopmMynam:
a) 4NS UMAMHAPUYECKO obeyaiikm

Dp=D; (5.1)

6) 4NA ANANNTUYECKUX AHULL,

op=EL L 4112> 5.2)
2H V D4
B) B Clyyae aNNNTUYECKUx gHuw npy H = 0,25 D

Dp = 2D.

(5.3)
r) ansa cpepudecknx gumu, D = 2R.

5.1.2 PacuyeTHblli guamMeTp OTBEPCTMA B CTEHKe oGevaiiku, nepexoga Wan gHuwa npyu Hamummn wty-
Lepa C KpyribiM MonepeyHbIM CeYeHMeM, OCb KOTOPOro coBrnajaet ¢ HOPMasiblo K MOBEPXHOCTU B LIEHTpe
OTBEPCTUS WU KPYroBOro oteepctusa 6e3 wryuepa, onpegenatot no popmyne

7
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dp =d+2c,. 54)
5.1.3 PacyeTHbIl gMaMeTp OTBEPCTUA B AHULLE ANSA CMELUEHHOro LiTyLepa, OCb KOTOpPOro napan-

nenbHa ocu cocyaa, onpeaensioT no dhopmyne

d :%_ (5.5)

14 2
1[2]
DI’

5.1.4 [nsi HAKNOHHOrO WTYLEpa C KPYrNbiM NonepeYHbiM CEYEHnEM B LMNUHAPUYECKON obevalike, Ko-
r4a oCb LUTYLiEpa NeXuT B MAOCKOCTWU NPOAONBHOIO cevyeHus obeyanku, u Ans Bcex OTBEPCTUI B cdepuye-
CKMX AHULLAX paCYETHbIA AnameTp onpeaenstoT no dpopmyrne

d+2c
d = —2’“ (5.6)
cos” ¥

5.1.5 Haubonblumii gnameTp do OAUHOYHOTO OTBEPCTUS, HE TPebyIoLLEero yKkpenneHus CTeHKu, onpe-
JenseTcs PaBeHCTBOM

d, =0,25,D(S —c). 5.7

Ons gHuwa B popmyne (5.7) npunsate D = Dp, S = S1.

5.2 KoadhcpmumneHTbl NPOYHOCTU CBAPHbIX COeAUHEHUN

B ucKnIounTENBHLIX Cry4YasX, KOrga CBAapHOM LUOB yAaneH OT HApY>XHOW MOBEPXHOCTU LUTyLiepa Ha
paccTosHue MeHee 3S, npu pacyeTe YKPENEHUA OTBEPCTUI TOSILLMHY YKPENNAIOWUX SNEMEHTOB NPUHUMAa-
10T C KOAPDULUEHTOM ¢ < 1 B 3aBUCMMOCTU OT BUAA U Ka4eCTBA CBAPHOIO LLBA.

5.3 PacueT TONWMHbI CTEHOK

5.3.1 PacuyeTHble TONLWMHbI CTEHOK YKPEnnseMbiX 9NeMeHTOB onpeaenstoT B cootsetcteumn ¢ FOCT P
54522.

Ona annunTuyYeckux AHULLY C OTBEPCTMEM, CMELLUEHHBIM OTHOCUTENbHO OCU AHULLA, PACUYETHYIO TOr-
LLMHY CTEHKM OnpeaensoT no chopmyne

pD,
—r (5.8)
Aol o-p

SIR =

rae ¢ HasHadawt no FOCT P 54522.
5.3.2. Pac4eTHy0 TOMLLMHY CTEHKM LUTYLiepa onpeaensior no gopmyrne

Sz =0,5(d+2c,)(Br -1,

rae = exp( [0] ] 5.9)

KoadpduumeHT @ onpegenstor no FOCT P 54522.
5.4 OTHOWEHNA [ONYyCKaeMbIX HaNpPsXKeHUIA

OTHOLLEHUS! LOMYCKaeMbIX HaNPSDKEHNIA:

— ANS BHELUHEN YacTu wryuepa
Xu = mln{l 0; [[O_]’j‘} (5.10)

— Anda nosica ycuneHus, HaknagHoro Konbsua 1 BCTaBKU

Ko = min{l 0; [[G]i } (5.11)

5.5 PacyeTHble pa3mepbl 30HbI YKpenneHus

5.5.1 PacyeTHy0 ANMHY BHELLUHEN YacTu LITYLIepa, Y4acTBYIOLLYIO B YKPENNEHUU OTBEpPCTUA (PUCYHOK

5.1), onpeaenswT no dopmyne
l,, =min(/,; Jdp(Sm -c,))- (5.12)

5.5.2 LLInpuHy 30HbI yKpenneHus B obeyvaikax u AHULLAX onpeaensoT no opmyne
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Ip=jDp(S-c..)-, (5.13)
Ons gHrwa B hopmyne (5.13) npuHATL S =S?.
BennunHa P He fo/mKHa NpeBbiWaTh PaccTosHMA A0 6avkalieil KOHCTPYKTUBHON HEeOLHOPOAHOCTU
CTEHKMN O6evalikn (aHWULWA).
55.3 PacyeTHyI0 LUMPUHY Mosca YCWU/IEHUS, HaKNafHOro KO/bLa WM BCTaBKW OMNpefenstoT rno gop-
mMyne
/™minfe~D/S-0); (5.14)

Ana gHywa B popmyne (5.14) npuHate S = Si.

PucyHok 51 - Cxema kKomneHcauuy nnowagei npu ykpensaeHum oTsepcTusi

5.5.4 Ykpennsiowme nnowagn onpegenatoT no gopmynam
- wTyuepa Puw

Pw =2 L p(S u—S lur —Qv/ 1y (5.15)
- obevankn (gHMWA) PK

Fk=2/p(S-S r- Ck\ (5.16)
- nosica yCU/IeHUs,, HaKMagHoro KosbLa uan BcTaBku P6

P6= (2fep - Ip)-S6-/6. (5.17)

[ns MHorocnoliHol o6evaiikv B popmyne (5.16) NPUHATL Sr =Smr, 4N8 AgHUWA S =Si,  Sr =Sir.
5.5.5 lMpu pasmeLleHnM B CTEHKaX OAHOCMOMHbIX 06eyaek (AHWLL) Pe3bOOBbIX FHe3d ANA KPeneXHbIX
3/IeMeHTOB YKpenaswoLwue naowagn rk, P6, BbluncneHHble Mo dopmynam (5.16) - (5.17), [OMKHbI ObITb
YMeHbLUEeHbl Ha BENNYMHY MOLWAAM CEYEHUS THe3[, MOoMajaloLwWwmux B paccMarpuBsaeMoe ceveHue.
5.5.6 Mnowanb cevyeHna oTBepcTUsA P, nognexkallyto KOMNeHcaunn, onpesenstoT no hopmyne
P= dp-Sr; (5.18)
[na mHorocnoliHoin o6eualikn B popmyne (5.18) NPUHATL Sr =Smr, ANS AHULA Sr =Sir.

5.6 YcnoBusa ykpenneHus oANHOYHbIX OTBEPCTUNA
5.6.1 [na oaHOCNOIHbIX 06eYaek (AHMLY) 6e3 NpuBapHbIX WTYyLEpOoB (PUCYHOK 4.4) 1 ansa WTyLepoB C
HeCnIOoWHbIM COeAUHEHNEM LITYLlepa 1 obevaiikn (gHWLWA) (PUCYHOK 4.3), JO/MKHO BbIMONHATLCA HepaBeH-
CTBO
Fk+ P6>P. (5.19)
5.6.2 1N KOHCTPYKUMIA C NpMBapHbIM LWTYLEPOM (pUcyHkun 4.2, 4.3) cpefHero gnamerpa Heobxoanumo
BbINOJ/IHEHVE HEPABEHCTB

Pw + Pk + Pe >P, (5.20)
PLL>0,35P. (5.21)
5.6.3 1N KOHCTPYKUMIA CO WTyuepammn 60/bLOro gnameTpa AOMKHbI BbIMOMHATLCA HepaBeHCTBa
Pw + Pk + P6 >P, (5.22)
Pk+P6>0,35P, (5.23)
PLL>0,35P. (5.24)
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5.7 YcnoBuA yKpenaeHus oTBEPCTUIA, HEe ABAAIOLLUXCA OLNUHOYHbLIMM

5.7.1 Tpn yKpenneHun OTBEPCTUI, HE ABASIOWMXCA OAMHOYHLIMK, KPOMe TPpe6GOoBaHWM, yKa3aHHbIX B
nyHktax 5.6.1 - 5.6.3, 4O/MKHO BbIMOMHATLCA ALOMNOAHUTENBHOE: HE MEHee MOJMIOBMHbLI BCell naowagmn, Heob-
XOAMMOI ANA yKpenneHus Hambonee ocnabneHHOro ceveHusi, cneayeT pasmeliaTb MeXAy OTBepCTUEM U
COCefHMM KOHLIEHTPaTopoM.

5.7.2 Tpu pasmeLleHnn nnowagn yKpenasaoLwero ce4eHnsa 4OMKHO BbIMOMHATLCS YC/I0BUE

+N10 +FU2- ~(Ni+ )m (5.25)

Cxema pa3meLlleHus nnowageli YKpenaawLwero Mmetanna npy yKpenieHun B3auMOBAUAIOLLNX OTBEpP-
CTU NpuBeAeHa Ha pUcyHke 5.2,
\

PucyHok 5.2 - Cxema ykpensieHnsi B3aMMOBAVSAIOLLNX OTBEPCTWIA

6 PacueT Ha NMPOYHOCTb LUIMHAPUYECKMX 06edaek U Chepuyeckux AHULL, NPV BHELIHUX cTaTu-
YecKMx Harpyskax Ha WTyuep

6.1 [ns KOHCTPYKUWIA, yAOBMETBOPAIOLWMX ycioBre p< 1,2, pacyeT Ha MPOYHOCTb 30HbI NepeceyeHuns
LMANHAPUYECKNX 06eYaeK M chepnyecKnx QHULL CO LWITYLlepaMn NpyM BHELUHUX CTaTMYECKUX Harpyskax npo-
BOAAT B COOTBETCTBMU C TpeboBaHuasmu FTOCT P 52857.3 (pasgen 6).

KoathumeHT TONCTOCTEHHOCTM P ONpefenstoT rno popmyne

p’—_i)_"_'_l(_s___df) 6D

[na cocyfoB un annapartoB, HaxO4ALWMXCA B 3KCMayatauMyM Ha OTKPbITOM BO3fyxe 6e3 Tenson3ons-
uuy, paboTalolmx B LMKINYECKOM PeXMMe € Ynciom umkios 6onee 1000, co cpefoii, Mpu KOTOPOA BO3-
MOXHO OXpynuuBaHue matepuana (Hanm4yve B cOCTaBe Cpefbl BOAOPOa, CEPOBOAOPOAA), a TakXke B ApYyrnx
cny4yasx, Mo PEeLUeHWI0 NPOEKTHON opraHv3auuy, He06XOAMMO NPOBOAUTL PacyeT HarpsHXKEHHOTrO0 COCTOAHUSA
B cooTBeTcTBUN ¢ TOCT P 52857.9.

PacueT Hanps»KeHHOrO COCTOSAHUS KOHCTPYKUMIA UUAMHAPUYECKMX 0Geyaek M chepuyecknx AHUL, B
30He LWTYLEPOB C YYETOM BHELUHUX CTATMYECKMX Harpy3oK BO3MOXHO MPOBOAUTL YMC/IEHHBIMW MeTOAamMu C
NPUMEHEHMEM CMeumManbHbIX MPOrpamMMHbIX KOMMIEKCOB, WUCMOMb3YHOWMX OOGBLEMHbLIE 3M€MEHTbl. 3aTem
NPOBOAUTL OLEHKY MPOYHOCTM MO KaTeropusam HanpsbkeHuii B cooTBeTcTBum ¢ TOCT P 52857.1.

MporpammHbIA KOMMIEKC, UCNOb3YHOWNA 06beEMHbIE 3/1EMEHTbI U CEPTUPULMPOBAHHBIA B YCTAHOB-
NIEHHOM rnopsaake, BbibpaeT pa3paboTymK NpoekTa Mo CBOEMY YCMOTPEHUIO.

PacyeT Ha MPOYHOCTb MPU BHELUHWX CTATUYECKUX Harpyskax MpUMEHUM NS LWTYLEpPOB, HOPMaibHO
pPacrnonoXeHHbIX K MOBEPXHOCTU Ob6evaek Uan AHULL,

6.2 AN KOHCTPYKUWIA, YAOBNETBOPAIOLWMX YCnoBMe p=> 1,2, OuUeHKY HanpsXXeHHOro COCTOAHUA LWANH-
ApUYecknx obeyaek n cthepnyecKknx AHULYL B 30HE LUTYLLEPOB C YYETOM BHELLUHUX CTaTMYECKUX Harpy3okK mnpo-

10
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BOAUTb YUCNEHHbIMW MEeTOoAaMWU C MPUMEHEHUMEM crneynanbHbIX NPOrpamMmHbIX KOMMIEKCOB. Mpu atom
AOSMKHBbI BbINONTHATLCA YCNOBUA NPOYHOCTU

(o o, )+o, <150c],

(o, umc,,)+o, +o, +o,+0, <lol,. 6.2)

R
rae [J]M:min 2,5—%2” ‘15-[o]; 3:-[c]t,

mlt
O ,; = MECTHble MEMOPaHHbIE HaNPSHKEHUS;
O, — obLine n3rnbHbIe HaNPsHKEHNS,
O,, — MECTHbIE N3rUOHbIE HAaNPSXKEHUS;
O, —o0ume TeMnepaTypHbIe HaNpPsHKeHUS;
O, — MECTHbIE TEMNEPATYPHbLIE HANPSHKEHNS.

6.3 [ononHWTENbHO K OLIEHKE HanpsKEHHOr0 COCTOSHUS HEOGXOAWMO BbIMOSHUTL OLIEHKY repme-
TUYHOCTU Pa3bLEMHOI0 COEAMHEHMs LITyuepa C NPUCOEAMHEHHbIM TPYOonpoBOAOM MOA AEWCTBUEM BHYT-
PEeHHEro AaBMeHUs U BHELUHUX CTaTUYeCcKMX Harpy3ok. Mpu aTom aosbkHa BbiTh yuTeHa paboTocnocoBGHOCTbL
pasbeMHbIX COEAMHEHUI C Pa3NUYHBIMK TUNAMU YINOTHEHWUM, NPUMEHAEMbIX ANS LITYLEepOB COCYA0B BbICO-
KOro AaBneHus (C BOCbMMWYTOSbHbIM KOMbLIOM, MIIOCKOW NPOKNaaKow, NMH3on). Kpome Toro, Tpebyetca npo-

BECTU pacyeT Ha NPOYHOCTb (raHLa LWTyLepa U LWNUeK ¢ y4eTOM BHELUHMX CTaTUYECKUX Harpy3ok no me-
TOAMKe, npuBeaeHHow B [1].

11
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