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FOCT 34233.9—2017

MNpepgucnosune

Llenn, ocHOBHble NpUHLMNbI 1 06LWMe npaBuna npoBefeHns paboT Mo MeXrocyfapCTBEHHOW cTaHaap-
Tn3aunm yctaHosneHol TOCT 1.0 «MexrocygapcTeeHHaa cucrema craHgaptnsaunm. OCHOBHbIE MOJSTOXEHNA»
n roCT 1.2 «MexrocygapcTBeHHaa cucrema craHgaptusaunn. CtaHgapTbl MeXrocygapcTBeHHble, npasuna

N pekomeHAauum no MexrocyaapcTBeHHOW cTaHgapTusauun. NMpasuna paspaboTku, NPUHATUSA, 0B6HOBMEHUS
N OTMEHBbI»

CBefeHusa o ctaHpapTe

1 PABPABOTAH MexrocygapCTBeHHbIM TEeXHUYECKMM KOMWUTETOM no cTaHgaptmsaynm MTK 523
«TexHuka W TexHonorum [o6blun n nepepaboTkm HedTy u rasa», 3akpbiTbiM akUMOHEPHbIM O06L,EeCTBOM
«METPOXUM VIHXWHUPUHI» (BAO «MXWM»), AKUMOHEPHbIM o06UecTBOM «Bcepoccuiicknini  Hayu-
HO-uccnepoBaTenibCKMiA M NPOEKTHO-KOHCTPYKTOPCKUIA  MHCTUTYT HedTAHOro MawunHocTpoeHus» (AO
«BHUVMHE®TEMALL»), O6wecTtBOM C OrpaHWYeHHON OTBETCTBEHHOCTbIO «Hay4yHO-TexHuuyeckoe npepnpu-
atne LEHTPXUMMALL» (OO0 «HTM LUEHTPXUMMALL»), AKLMOHEPHbIM 06LWecTBOM «Hay4yHo-uccrnegosa-
TENbCKUIA N KOHCTPYKTOPCKUIA MHCTUTYT XMMUYECKOro MawmnHocTpoeHus» (A0 «<HUUXUMMALL»)

2 BHECEH ®epgepaibHbIM areHTCTBOM NO TEXHWYECKOMY peryMpoBaHuio 1 MeTponornm

3 MPUHAT MexrocygapCcTBeHHbIM COBETOM MO CTaHgapTu3auuu, MeTpoaorum wun ceptudukauunm
(npotokon oT 14 uiona 2017 r. Ne 101-M)

3a NpuHATNE NPOorosiocoBasu:

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

ApmeHua AM MuH3akoHOMUKM Pecnybnvkn ApmeHust

Benapycb BY FoccTaHpapT Pecnybnvkn bBenapycb

KazaxcrtaH Kz lFoccTraHpapT Pecny6nvkm KasaxcTtaH

Kuprusns KG KblpreisctaHgapT

Poccusa RU PoccraHgapt

Y36ekucTaH uz Y3ctaHaapt

YkpavHa UA MwH3aKoHOMPpa3BUTUA YKpaviHbl

4 Tpuka3zom PefepanbHOro areHTCTBa Mo TEXHUYECKOMY perynmpoBaHuio n metponorum ot 14 nekabps
2017 . Ne 1997-cT mMexrocygapcTBeHHbln cTaHgapTt FOCT 34233.9—2017 BBeAeH B AeiCTBME B KayecTBe
HauunoHanbHoOro ctaHgapTa Poccuiickoin depgepayun ¢ 1 aBrycta 2018 r.

5 B HacTofAlWwem cTaHgapTe yYTeHbl OCHOBHblE HOPMAaTMBHbIE MOJIOXEHNA CNefyLWwmnx MexayHapoaHbiX
CTaHOapTOB:

- ISO 16528-1:2007 «KoTnbl 1 cocynbl, paboTalwme nog fasneHnemM. Yactoe 1. TpeboBaHus K paboynm
xapakTtepuctukam» («Boilers and pressure vessels — Part 1: Performance requirements», NEQ);

-ISO 16528-2:2007 «KoTnbl 1 cocyabl, paboTawlwme nog AasneHnem. YacTtb 2. MNpouenypbl BbINOA-
HeHua TpeboBaHuii ISO 16528-1» («Boilers and pressure vessels — Part 2: Procedures for fulfilling the
requirements of ISO 16528-1», NEQ)

6 HacTosAwwmiA cTaHgapT NOAroTOB/EH HAa OcCHOBe nNpuMmeHeHuss TOCT P 51274—99*
7 BBEJAEH BIMEPBbBIE

8 NMEPEV3OAHVE. Anpenb 2019 1.

* [pukasom defepasbHOro areHTcTBa Mo TEXHUYECKOMY peryMpoBaHuio U meTposorui ot 14 aekabps 2017 r.
Ne 1997-ct FOCT P 51274—99 otmeHeH ¢ 1 aBrycTta 2018 1.
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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-
CTBYIOLLNX HALMOHA/bHLIX OPraHoB MO CTaHAapTu3auumm.

B cnyvae nepecMoTpa, W3MEHEHWSs WAM OTMeHbl HacTOosWero cTaHjapTa COoOTBeTCTByKLWas
MHpopmauma 6ygeT onybankoBaHa Ha ohuuManbHOM MHTEpHeT-caliTe MexXrocygapcTBEHHOrNo cogeTa
no cTaHjapTusauun, MeTposornm u cepTudrkaunm B KaTanore «MexrocygapcTBeHHble CTaH4apTbl»

© CtaHgapTuHdopm, odpopmaeHne, 2018, 2019

B Poccuiickoit ®eaepaunn HacTosILMA cTaHAapT He MOXET GbiTb MOMIHOCTLIO WK
YaCTMYHO BOCMPOU3BE/EH, TUPAXMPOBAH M PacnpocTpaHeH B KayecTBe ouuMaibHOro
nsfaHnsa 6e3 paspelleHna degepanbHOro areHTCTBa Mo TEXHUUYECKOMY peryiMpoBaHuio
U MEeTponorumn
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M E X T O C Y A4 AP CTDBEUHUH bl W C T AHAAPT

Cocyabl 1 annaparbl
HOPMbl N METOAbl PACUETA HA NMPOYHOCTb
AnnapaTtbl KOJIOHHOTO Tuna

Vessels and apparatus.
Norms and methods of strength calculation. Apparatus of column type

Jata BBegeHus — 2018—08—01

1 O6nacTtb NpUMeHeHUs

HacTtoswwmin ctaHgapT ycTaHaBnMBaeT HOPMbl M METOAbl pacyeta Ha MPOYHOCTb annapaToB KO/IOHHOTO
TMMNa Ha LWIMHAPUYECKUX WU KOHMYECKUX onopax, paboTawlimx nog AelicTBMEM BHYTPEHHETO0 M36bITOYHOTO
UM HaPYXXHOrOo AaB/ieHns, CO6CTBEHHOW MacCbl U MacCbl COAEPXMUMOro, yCUAnii n n3rnbarumx MOMeHTOB OT
BETPOBbIX HArpy30K AN CeCMMUYECKUX BO3AENCTBUI, OT 3KCL,EHTPUYECKM MPUTOXEHHBIX BECOBbIX Harpysok,
Harpy3oK, Bbi3BaHHbIX CTECHEHHOCTbIO TeMMepaTypHbIX gecopmaunii n 4pyrux BHELWHNX Harpy3ok.

HacTosawmii ctaHgapT npumeHsawT coBmecTHo ¢ NTOCT 34233.1 — TOCT 34233.4, TOCT 34233.6,
FOCT 34233.10, TOCT 34233.12, TOCT 34283 n FOCT 34347.

2 HopmaTtuBHbIE CCbI/IKU

B HacToAWeM cTaHAapTe UCMoIb30BaHbl HOPMAaTUBHbLIE CCbINIKM Ha cnefylolwmne ctaHgapThbl:

FOCT 535 [lMpokaT copTOBOW M (DACOHHbI M3 CTann yrnepoancToin o6blIkHOBEHHOrO kavecTtBa. Obuwune
TexXHn4yeckne ycnosus

FOCT 19281 [lpokaT NOBbIWEHHON NPOYHOCTU. O6LWME TEXHNYECKME YCIOBUS

FOCT 24379.0 bonTbl thyHAaMeHTHble. ObLmne TeXHUYecKne ycnoBus

FOCT 34233.1—2017 Cocyabl 1 annapatbl. Hopmbl 1 MeToAbl pacyeTa Ha MPOYHOCTbL. O6WMe Tpebo-
BaHUA

FOCT 34233.2—2017 Cocygabl v annapartbl. Hopmbl 1 MeTOAbl pacyeTa Ha MPOYHOCTb. PacyeT UWNWH-
APVYECKMX N KOHMYECKMX ob6evaek, BbINMYKAbIX W NIOCKUX AHUL, U KPblLEK

FOCT 34233.3 Cocyabl u annapaTtbl. HOpMbl 1 MeTOAbl pacyeTa Ha NPOYHOCTb. YKpPenaeHne oTBepcTuii
B 06eyvalikax u gHuWax npu BHYTPEHHEM WM HApPYXHOM AaBneHusax. PacueT Ha NpPoOYHOCTbL 06evaek N AHULL Npu
BHELHMX CTaTUYECKNX Harpyskax Ha wryuep

FOCT 34233.4 Cocypbl 1 annapatbl. HoOpMbl 1 MeTOAbl pacyeTa Ha NMPOYHOCTb. PacyeT Ha NPOYHOCTb U
repMeTMYHOCTb (h/1aHUEBbLIX COeANHEHWNA

FOCT 34233.5 Cocyabl u annapatbl. Hopmbl 1 MeToAbl pacyeTa Ha NPOYHOCTb. PacueT ob6evaek u
OHWL, OT BO3AENCTBUSA ONOPHbIX Harpy3ok

FOCT 34233.6 Cocyabl 1 annapartbl. HopMbl U MeToAbl pacyeta Ha MPOYHOCTb. PacyeT Ha MPOYHOCTb
npy ManounKIOBbIX Harpyskax

FOCT 34233.10 Cocygbl 1 annapatbl. HopMmbl 1 MeTOoAbl pacyeTa Ha npo4vHocTb. Cocyabl M annaparhl,
paboTaloLme ¢ cepoBoOPOAHBIMU CpefamMn

FOCT 34233.12—2017 Cocygbl 1 annapatbl. HoOpMbl 1 MeTOAblI pacyeTa Ha NPOYHOCTbL. TpeboBaHuA K
hopMe npeAcTaB/eHUss pacyeToB Ha MPOYHOCTb, BbINOMHAEMbIX HA OBM

M3pgaHve ochuumanbHoe
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FOCT 34283 Cocygabl 1 annapaTbl. HopMbl U MeTOoAbl pacyeTa Ha MPOYHOCTb NPW BETPOBLIX, CEACMUYE-
CKMUX M APYTUX BHELLUHUX Harpyskax
FOCT 34347—2017 Cocyabl 1 annapaTbl CTasbHble cBapHble. O6LMe TEXHMYECKNE YCNOBUSA

MpumMmeyaHue — [lpy NOMb30BAHUM HACTOSALLMM CTaHAAPTOM LEeecoobpasHo NpoBEpUThL AENCTBUE CCblIoy-
HbIX CTaHAAPTOB M KNaccuMMKaTopoB Ha othuLMaibHOM MHTEPHET-caiiTe MeXrocyapcTBEHHOr0 coBeTa Mo cTaHAapTu-
3aumn, MeTposiorum 1 ceptTuchmkauum (Www.easc.by) v no ykasatensMm HauMoHasIbHbIX CTaHAapPTOB, M3JaBaeMbiM B
rocyaapcTBax, ykasaHHbIX B MPEAUCIOBUM, WM Ha OhULMasIbHBIX caliTaXx COOTBETCTBYIOLMX HaLMOHA/IbHLIX OpPraHoB Mo
CTaHaapTu3aumn. Ecim Ha OKYMEHT JaHa HelaTMpoBaHHas CCblika, TO ceflyeT UCNoMb30BaTh AOKYMEHT, AecTBY LM
Ha TEKYLUMIA MOMEHT, C Y4YETOM BCEX BHECEHHbLIX B HEr0 U3MEHEHWA. Ec/v 3aMeHEH CCbIIOYHbIA JOKYMEHT, Ha KOTOPbIi
[laHa faTupoBaHHasi CCblka, TO CnefyeT MCMOMb30BaTh yKasaHHY BEPCUKD 3TOro AoKyMeHTa. Ecnm nocne npuHSATMS
HaCTOSILLErO CTaHAapTa B CCbIIOYHbIA AOKYMEHT, Ha KOTOPbIA AaHa AaTMpOBaHHas CCblka, BHECEHO M3MEHEHWe, 3aTpa-
rMBaroLLee NosoXeHNE, Ha KOTOPOE JjaHa CCblIKa, TO 3TO MOJSIOKEHNE NPUMEHSIETCA 6GE3 yyeTa JaHHOro U3MeHeHus. Ecnm
[LOKYMEHT OTMeHEH 6e3 3aMeHbl, TO MOJIOKEHUE, B KOTOPOM i@aHa CCbISIKa Ha HEero, NpPUMEHSIETCSt B YacTu, He 3aTparvea-
IOLLIe 3TY CCbIKY.

3 O6o03HauyeHuda

B HacTodAWwem cTaHgapTe NpUMeHeHbl cneayouune 0603HavYeHuns:

A — naouwaab Hambonee ocnab/iEHHOrO NONEPEYHOro CEYEHNS ONOPHONM obeualiku, MM2;

AG — naouwagb NONepPeyvyHoro cevyeHnss yHA4aMeHTHOro 60aTa N0 BHYTPEHHEMY AnamMeTpy pe3bbbl, MM2;
a — KaTeT CBapHOro WBa B MeCTe NpuBapKu OMNOPHOIK o6euvalikn K Koprycy, MM;

al — KaTeT CBapHOro WBa No ONOPHON obevyaiike B MecTe NPUBAapPKN K HMKHEMY OMOPHOMY KOJbLY, MM;
a2 — KaTeT CBapHOro LWWBa Mo HMKHEMY ONMOPHOMY KOJbLY B MeCTe NpuBapku OMOPHONM obeyaiku, mwm;
bl — LWKMpVHA HWKHErO OMOPHOTO KosbLa, MM;

b2 — BbICTyMawwas WupuHa HUXHEro ONOPHOTO Ko/bLa, MM;

b3 — [ANVHa BEPXHEro OMOpPHOro 3/1EMEHTa, MM;

b4 — BbICTyNawwas WupruHa BEPXHEro ONOPHOTO 3/1IEMEHTa, MM;

b5 — MUWHMMa/IbHOE pacCTOSIHUE MexXAay ABYMS CMEXHbIMU pebpamu, MM;

b6 — MaKkCuMasibHOEe paccTosiHME MeXAy ABYMS CMEeXHbIMU pebpamu, MM;

b7 — WMpYHa ycunuealwLwen nnacTnHbl, NpUBapMuBaeMoin K BEPXHEMY OMOPHOMY KOMbLYy, MM;

c — cymMma Bcex npubaBOK K pacuyeTHOW TO/MWMHE CTEeHKW, onpegensemMas OTAENbHO A18 Kax-

[Or0 M3 paccyMTbiBAEMbIX 3/IEMEHTOB KOJIOHHOrO annapara W Oonopbl B COOTBETCTBUM C
FOCT 34233.1—2017 (pa3gen 11), mwm;

cB — cymMapHas npubaska Ha KOppO3u K guameTpy pyHAaMeHTHOro 6onta, mw;

D — BHYTPEHHUIT AnaMeTp annapaTta B pacY4eTHOM CEYEHUU, MM;

DO — BHYTPEHHUIT gnameTp UWUIVMHAPUYECKOW OMOPHOW ob6evainkm nnn BHYTPEHHUI gnameTp KoHu4e-
CKOli onopHoii o6eyvalikn B pacyeTHOM CEYEHUU, MM;

D6 — prameTp OKPYXHOCTU yHAAMEHTHbIX 601TOB, MM;

d — [grnamMeTp OKPYXHOCTW, BMMCAHHOW B LUECTUTPAHHUK rainky pyHaamMeHTHOro 6onta, mMm;

d6 — BHYTPEHHUIT gnamMeTp pe3bbbl hyHAaMeHTHOro 6onTa, MM;

e — paccTosiHMe OT ocuM (PyHAAMEHTHOro 60sTa A0 ONOPHOI o6evaiku, Mu;

F — pacueTHas oceBas Cxumawuwasa cuia, 4eicTBylllas Ha NOJIHYK Nouafb CevyeHus obevanku B
pacyeTHOM ceyeHumn (6e3 yyeTa Harpysku, Bo3HuKatollelh oT gaBnenus), H;

F1 — cuna F B pabounx ycnosusx, H;

F2 — cuna F B ycnosuax ucneitaHna, H;

F3 — cuna F B ycnosuax MoHTaxa, H;

[F] — ponyckaemas ocesas cuna, H;
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[FIEL — ponyckaemoe oceBoe CxMMallee ycunue, onpefensieMoe 13 yC/I0BMS MECTHOM yCcTouMBOCTU B
npegenax ynpyrocTtu, H;

[FIE2 — ponyckaemoe oceBoe cxumaloliee ycunue, onpegensemoe u3 ycnosus obuieii yctoliumsocTu B
npegenax ynpyroctu, H;

Gl — BecOoBas Harpyska B pac4eTHOM CeyeHun B paboyumx ycrioBMsAX OT COBCTBEHHON macchl annaparta
C yyeTOM Macchbl pabouyeil cpefbl, Maccbl BHYyTPEHHUX YCTPOWCTB, Macchbl NpUcoeanHeHHoro obo-
pyfoBaHusa, maccbl obcnyxusawlmx nnowanok 6e3 obcnyxusalouwiero nepcoHana, maccbl n3o-
NAUMKU, Macchbl OrHesawuThbl, a TaKkke yCunuii B HanpaBieHMn Ocu annaparta OT NpucoefuHsAeMbIX
Tpy6onposogos, H;

G2 — BecoBasd Harpys3ka B pacy4eTHOM ce4dyeHUn B YC/NOBUAX TUapaBAN4YeCKOro UCnbiTaHnAa OT COOCTBEH-

HOW Macchl anmaparta C y4eTOM MaccChbl XWAKOCTW, MAacCbl BHYTPEHHUX NPUBAPHbIX YCTPOWCTB W
Macchl 06CNyXMBaWLWMX NolWaaok 6e3 o6cnyxumBatLULero nepcoHana, H;

G3 — BecOoBasl Harpyska B pacyeTHOM CEYEeHMM B YC/IOBUSX MOHTaXa OT COGCTBEHHOI Macchl annaparta
C y4eTOM MaccCbl BHYTPEHHUX MpuUBapPHbIX YCTPOWCTB M Macchbl o06CnyxuBawwmx niouianok 6es
ob6cnyxumBarLLero nepcoHana, H;

h — BbICOTa ONOPHOTO Yy3/1a, MM;

H — o6uwas BbicoTa annaparta OT NOBEPXHOCTU 3eM/IU, MM;
K — BCMoOMOraTe/bHblii napameTp;
M

— pacyeTHblii M3rmbarLwWwnini MOMEHT, AEACTBYHOLWNIA Ha NOSHYK MNouWajb ceyeHus obevalikm B pac-
YeTHOM ceyeHuun, H « mm;

M1 — MOMeHTM B pabouunx ycnosusix, H e« mm;

M2 — MOMeHTM B ycnoBusix ucnbitanus, H «mwm;

M3 — MOMEHTM B ycnoBusAX MOHTaxa, H ¢ Mwm;

WG — n3rnbarwuwmini MOMeHT B paboumnx ycrioBusAX OT AENCTBUSA SKCLEHTPUUYECKUX BECOBbLIX Harpysok, B
TOM 4ncsie OT MpucoeauHsemMblix TPyb6onpoBoLoB 1 o6opygoBaHns, H ¢ Mm;

MQ&2 — un3rnbarwumnii MOMEHT B YC/IOBUSIX UCMbITAHUSA OT AENCTBUSA SKCLLEHTPUYECKUX BECOBbIX Harpy3ok, B
TOM 4ncse OT npucoefmnHaemblx TpybonpoBoLoB 1 o6opynoBaHns, H ¢ mMm;

MB3 — N3rnbarwmnin MOMEHT B YC/IOBUAX MOHTaXa OT AENCTBUSA SKCLEHTPUYECKUX BECOBbIX HArpy3ok, B
TOM 4nucnie OT NpPUcoeuHAEeMbIX TPY60NpoBOA0B U 060pyaoBaHus, H ¢ MM;

MR1 — un3rnbarwnini MOMEHT B paboyunx yCNOBUAX OT CENCMUYECKMX BO3AENCTBUIA, H ¢ MM;

MR? — n3rnbarowmii MOMEHT B YC/TOBUSAX MOHTaXa OT CeliCMUYeCcKUX Bo3aeicTBuii, H « mm;

Mvm — n3rnbarwnin MOMEHT B paboyunx yC/IOBUAX OT AeliCTBUS BETPOBbIX Harpy3ok, H ¢ mm;

Mv2 — n3rnbarwmini MOMEHT B YC/IOBUAX UCMbITAHUA OT AEACTBUSA BETPOBbLIX HArpysok, H ¢ MM;

My3 — n3rnbarLwmnini MOMEHT B YC/IOBMSIX MOHTaxa OT AEeNCTBUSA BETPOBbIX Harpy3ok, H Mwm;

MVR — wusrnbawwmnii MOMEHT B pabounx yCNnoBMsX OT PE30HAHCHOIO BUXPEBOro BO36yxAeHus, H ¢ Mm;

[M] — ponyckaeMbliA M3rnbarwmuii MOMeHT, H ¢ MM;

N — BCNoMmoraTe/ibHblii napameTp;

n — YUCNo PyHAAMEHTHbIX 6ONTOB;

nb — 3anac npo4YyHoCcTM 6eToHa no npegeny NPoOYHOCTU Ha cxaTtue;

p — pacyeTHoe gaBsieHne (BHYTpPeHHee M36bITOYHOE WM HapyXXHOEe) B pacyeTHOM ceyeHuun, MMa;

pl — pacuyeTHoe gaBneHue p B pabounx ycnosusax, MMa;

p2 — pacuyeTHoOe AaB/ieHuEe P B yCNOBUAX ncnbiTaHus, MMa;

Q — pacueTHas nonepeyHas cuna, AeicTByklas Ha NOJIHYK Nnjouwajb cevyeHus obedvaikum B pacuyet-
HOM ceyeHun, H;

Q1 — rnonepeyHas cuna, paBHas HanmbonblIeh 13 BETPOBOWN M CeEiCMUYECKOIN Harpy3ok B paboyunx ycro-
BuAX, H;
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q2 — nonepeyHas cuna, paBHas 60 % BeTPOBOW Harpysku B YC/IOBUSX UCMbITaHus, H;
Q3 — nonepeyHas cuna, paBHas Hambonblieli N3 BETPOBON U CEAICMUYECKON Harpy3oK B YC/TOBUAX MOH-
Taxa, H;
Rpo,2120 — NPEAEN TekyYecTn matepuana npu Temnepatype 20 °C, MMNa;
Rm2i20 — NPeAen npoyHocT 6eToHa Npu OceBOM cxatuu npu Temnepartype 20 °C, MMa;
s — WCNOMIHUTEeNIbHAasA TOJILWLMHA CTEHKM annaparta B pacYeTHOM CeYeHuu, MM;
<o — MWCNONHWUTEeNbHas TOMWMHA CTEHKM ONOPHONM o6Geyaliku, MMm;
sn — WCNOJMIHUTEe IbHAsA TOJIWMUHA HWKHEro OMOPHOro KOoJibLa, MM;
s2 — MWCNONIHUTEe IbHAsA TOJIWMHA BEPXHEro ONMOPHOro Kosibla, MM;
s3 TO/WMHA YCUAUBalLWen nnacTuHbl, NPMBapnBaeMoin K BEPXHEMY ONOPHOMY KO/bLy, MM;
s4 — WCMONHMUTENbHAA ToNWUHa pebpa, MMm;
W — HaMMEHbIIMA MOMEHT CONpOTUBNEHNA Haubonee ocnabMeHHOro ceYeHWs ONOpPHON obeuvaii-
KN, Mm3;
Y KOOpAMHATa LeHTpa TAXecTn Hanbonee ocnabneHHOro CeYeHns onopHoOW obeyaliku, MM;
al — TMOJI0BMHA yr/fla pacTBOpa Npu BepLlMHE KOHMYEecKol obeyaikn, rpag;
ge — 3KBMBaJIeHTHOe HanpsaxeHue, MMa;
GE1 9KBMBA/IEHTHOE HanpsXeHWe B pacyeTHOM CeYeHWW annapaTta Ha CTOpPOHe, rae m3rnbawwmini mo-
MEHT BbI3blBaeT pacTaxeHue, MMa;
2 — 9KBUBAJIEHTHOE HaMpsHKEeHMe B pacyeTHOM Ce4YeHWW annapaTa Ha CTOpPOHe, rae msrnbawwmnim mo-
MEHT Bbl3blBaeT cxatune, MlMa;
— ob6uee membpaHHOEe MepuanoHanbHoe HanpshkeHue, MMa;
I7*1 — MembpaHHOe MepuaunoHasibHOE HanpsXeHue B pacyeTHOM CeyeHUW annaparta Ha CTOpoHe, rae
n3rnbarwLimii MOMEHT Bbi3blBaeT pacTsxeHue, MMa;
sz MeM6paHHOe MepuanoHanbHOe HanpshkeHue B pacyeTHOM CeyvyeHuu annaparta Ha CTOpOHe, rae
nsrmbarwLmii MOMEHT Bbi3biBaeT cxatune, MMa;
ng oblee membpaHHOe KoMbUeBOoe HanpsxeHue, MMa;
M N — [onyckaemoe HanpsiXeHue s MaTtepuana 3/1eMeHTa OMOopHOro y3fa npu pacyeTHOW Temnepa-
Type, MMa,
M e — [onyckaemoe HanpshkeHue Ansa oyHgamMeHTHbIX 60nToB (CM. nmpunoxeHune A), MMa;
[al — [onyckaemoe HanpshkeHue Ana MaTepuana koprnyca annapaTta npu pacyeTHOW TemnepaType B
pacyeTHOM ceyeHuun, Mlla,
No — [Aonyckaemoe HanpshXeHue Ana maTtepuasa OnopHOI obeyalikm Npu pacyeTHOl Temneparty-
pe, MMa;
M B — ponyckaemoe HanpshkeHne 6eToHa Ha cxaTtue, onpejensemoe B 3aBMCMMOCTM OT Mapku 6eToHa
no cTpouTesibHbIM HOpMaMm Wu npasunam*, Mlla.
o — KO3(hnyMEHT NPOYHOCTN CBAPHOrO LWBA;
cpi— ®3 — KoaphuumMeHTbl, onpegensembie no dopmynam (9);
1— us — KO3dhpuuMeHTbl Kk pasgeny 7.
* B Poccuitckoin depepaummn gericteyet CIl 43.13330.2012 «CHwulM 2.09.03—85 CoopyXeHns1 MPOMbILLIEHHbIX
npeanpusaTuii».
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4 O6wWure nonoxeHus

4.1 PacyeTHble napameTpbl annapartoB KOJIOHHOro Tuna

4.1.1 K paccmatpvBaeMblM annapataM KOJIOHHOIO TUna OTHOCATCHA BepTUKasibHble LUAMHAPUYEeCcKue an-
napatbl, onuMpalnLmecs Ha LesibHOCBapHble KOHCTPYKLUN, COCTOALLME U3 LUINHAPUNYECKUX U/MNN KOHUYECKNX
obeyaek, ONOPHbIX KOMewl, U YKPenaaLwmx 3N1eMeHTOoB.

4.1.2 OCHOBHble pacyeTHble napameTpbl A4/ annapaTtoB KOJIOHHOro TUna NPUHUMAalTCA B COOTBETCTBUM
c NOCT 34233.1.

PacueT Ha cTaTMyeckyld MNPOYHOCTb M YCTOWYMBOCTbH annapaToB KOJIOHHOrO TuMa BbINOJIHAKT MO
FOCT 34233.2 — 'OCT 34233.4, TOCT 34233.10.

4.1.3 Ana annapatoB, paboTalwmx Npu NepemMeHHbIX Harpyskax, NpoBOAAT OLEHKY MasioLuKI0BOW
npoyHoctn no NOCT 34233.6.

4.1.4 PacueTHble cuibl 1 nsrmbarwuie MOMEHTbI OT BETPOBbIX, CEACMUYECKUX U APYITUX BHELIHUX Ha-
rpy3ok onpegensawTt no FOCT 34283.

PacueTy Ha BeTpOBYI0 Harpysky nognexar annapartbl, ycTaHaB/IMBaeMble Ha OTKPbITOW niowiajke.

PacueTy Ha celicMuyeckoe BO3geiicTBME nognexar annapaTbl, npefHa3Ha4yeHHble A1 YCTaHOBKM B
celicMnyecKknx paioHax Ha njouiagkax ceicmmyHocTblo 7, 8 1 9 6annoB no wkane MSK-64.

4.1.5 PacuyeTHble cubl 1 nsrnbarowme MOMeEHTbl OT NPUCOeANHSAEMbIX TPYyO6ONpPoOBOAOB OnpeaensioT 13
pacyeTa Ha NPOYHOCTb TPY6ONPOBOAHON 06BA3KM annapara.

Ecnu Harpysku oT npucoefmHAemblix TPy6OnpoBOAOB nNpefcTaBfieHbl B BWAE YCNOBHbIX Tabnuuy, TO
UX paccMaTpuBalT TONIbKO Kak MEeCTHble Harpys3ku v yYUTblBAIOT NPU pacyeTe y3N0B BpPe3KM LWTYLEPOB MO
FOCT 34233.3 u pacueTe hnaHueB no N'OCT 34233.4.

4.1.6 PacyeT Ha NMPOYHOCTb U YCTOWYMBOCTb NPV COBMECTHOM AEWCTBMN HArpy3oK BbIMOSTHAKT Npu pas-
JINYHOM COCTOSIHMM annapatoB (MOHTaxe, UCMbITaHUKU, aKkcnayaTauun).

4.2 Pac4yeTHble CeYeHUA N pacyeTHble Y3/bl

Mpu pacuyeTe annapaToB KOJIOHHOTO TMNa NPOBEPSIOT CAefylouine pacyeTHbIe CeueHus:

-nonepeyHoe cevyeHue Kopnyca B MecTe NMPUCOEAUHEHWUs OMNopHoli oGeuaitku (CM. pUcCyHOK 1, cede-
Hne B—B), nonepeyHbie ceyeHus kopnyca, oTaMyalumecs no gnameTpy W/wam TonwuHe, NO PasfINYHOMY
mMaTepuanbHOMY UCMNOMIHEHUIO, pacyeTHol TemnepaType W/vnu gaBfeHuto U T. A.;

PucyHok 1 — PacueTHble ceyeHus Kopnyca annapara
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- nonepevyHoe ce4yeHWe OMOPHON obGeuvaikm B MecTe NpucoefuHeHUs K kopnycy (CM. pPUCYHOK 2, ceue-
Hue M—T), a Takke A/19 COCTABHOW ONOPHOM Oo6Gevyalkm — MnonepeyHoe cevyeHue B 30HE COEAUHEHUA LWAVH-
OPNYECKON N KOHMYECKON obeuvaek;

- nonepevyHoe ceyeHne ONOPHOI obBeyalikn B MecTax pPacnosioXeHWsa OTBEPCTUl (CM. PUCYHOK 2, ceye-

Hue 1—[);
- monepevyHoe cevyeHne OMNOpHOI obevalikm B Mecte NPUCOeANHEHNS HMKHEr0 ONOPHOro Kosbua (CM. pu-
CYHOK 2, ceyeHne E—E).

a— uunMHapuYeckas onopa

PucyHok 2 — PacueTHble ceyeHusi ONopHoi obevaiiku

[na npoBepku 3/1IeMEeHTOB ONOPHOro y3na (CM. PUCYHOK 5) n dhyHAaMeHTHbIX 60NTOB MCNOMNbL3YIOT pac-
yeTHble Harpysku cevyeHuss E— E (cM. pucyHok 2).

OUuEeHKY NOKaslbHbIX HANPSHXXEHU OT MECTHbIX Harpy3oK NPOBOAAT B pacuyeTHbIX y3nax, rae npuaoXeHsl
3TN Harpysku (cM. pucyHok 1, ceveHnas A— A n b—B).

5 PacuyeTHble Harpysku

5.1 PacyeTHble gaBneHus
[NA Kax[oro pacyeTHOro CeYeHWs annaparta ycTaHaB/MBalT pacyeTHble faBfeHns B paboynx ycnosu-
ax plw Bycnosusax ncnoitanusa p2no NOCT 34233.1.

5.2 PacueTHble oceBble CU/bI

Mpu onpefeneHun pacyeTHOW oceBoli cunbl EANS KaX[0ro pacyeTHOro CEYEHUs annaparta yuuTbiBaT
BecoBble Harpy3ku G.,, G2, G3, a Takke Apyrre BHELHWE CUJbl, elicTBYOLNE B BEPTUKAIbHOM HanpaBieHum
Ha MOJIHYI0 Njowanb cevyeHus.

5.3 PacyeTHble nonepeyHble CUSbI

Mpw onpegesnieHNN pacyeTHO NONepeyvyHon cunibl Q ANS KaX[O0ro pacyeTHOro CeYeHMs annapara yyYuTbl-
BalOT Harpyskum Q.,, Q2, Q3, a Takke Apyrme BHeELWHMUE CU/bl, AeACTBYHOWME B TOPU30OHTAIbHOM Hanpas/ieHUun
Ha MOMIHY nJowajb ceyeHns.

5.4 PacueTHble n3rnbaroume MOMEHTbI

Mpn onpefeneHnn pacyeTHOro M3rnbawlero MomeHtTa M ana Kkaxaoro pacyeTHOro cevyeHus annaparta
yunTbIBaKOT criegyowmne nsrnbawwme momeHtel: Mgh, MG , MG, MR, MRg, My, My® Myg> MVR, a Takxe

apyrne BHewHune |/|3r|/|6arou.|,l/|e MOMEHTHbI, ,qeﬁCTByiOLIJ,VIe Ha NOJIHYyK naowanb CeyeHns.
6
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5.5 CHeroBble Harpysku

Mpy pacyeTe annapaToB KOJIOHHOTO TUMA CHEroBble HAarpy3ku He yYUTbIBAlOT.

5.6 TemnepaTtypHble Harpysku

5.6.1 Mpun HannumMm B 3anemMeHTax KOHCTPYKLMK annapaTa KOJIOHHOTo Tuna, BKtoYasa ero ornopHbie vyacTy,
3HauYNTe NbHbIX TEMNEPATYPHbIX NepenajoB, HEPABHOMEPHOro U HecTabuNbHOrO pacnpegeneHua Temnepa-
TYp, COeANHEHUA MaTepuanoB C pas/iMyHbIMKU KO3 ULMEeHTAMN IMHENHOTO pacliMpeHus, HapyXHbIX Kosel,
XXEeCTKOCTW, y3/10B BBOAA ropsaYvero npoAykra B XONI04HbIA annapar WK X0/I04HOr0 NpoAyKTa — B ropsynii u T. 4.
cnepfyet AONONIHUTENBHO ONpefesniaTb MeCTHble TeMnepaTypHble HanpskeHus.

Ecnu pabouyas TemnepaTtypa kopnyca annaparta B MecTe npuBapku onopbl npesbiwaeT 360 °C, cnegyet
BbIMOJIHATL OLEHKY HanpshKeHWin OT CTECHEHHOCTU TeMnepaTypHbIX dedopMalunii B 30He COMPSHXXeHUa Kopny-
ca annaparta C ONOpHON o6evaikoii.

5.6.2 TemnepaTypHble Hanps)XXeHns onpefensoT cneunasnbHbIMU MeTofamMu pacyera.

MeTopg pacyeTa TeMnepaTypHbIX HaNpsHKeHui cnepyeT BblbnpaTtb B cooTBeTcTBMU ¢ TOCT 34233.1—2017
(nyHKT 5.7).

OueHKy pe3ynbTaToB pacyeta HanpsXXeHHo-AedopMUPOBAHHOIO COCTOSAHUA C YyYeTOM TeMnepaTypHbIX
HanpsxeHuin NposBoAAT B cooTBeTcTBMM ¢ TOCT 34233.1—2017 (nyHKT 8.10).

5.6.3 19 yMeHbLIeHNss TeMnepaTypHbIX HanpsKeHWii B MecTe COeAMHEHNs Kopnyca C ONOpPHOI obeuvarikoi
NPUMEHAIOT cneyuanbHble KOHCTPYKTUBHbIE PELLEHUA, HanpuMep npeagycMatpuBaloT KOHCTPYKTUBHYIO He U30/1U-
POBaHHYI0 U3HYTPWU BO3AYLUHYK MOMOCTb — «TOPSAYYI0 KaMmepy» (CM. pUCYHOK 3) A5 MHTEHcMdmKaLmm Tennoos-
MeHa M3NlyyeHneM Mexady KOprnycoM annapata M BepxHeli 4yacTbio OMOpHOW obeuvalikn. Heobxogumble pasmepbl
3/1IEMEHTOB cneumnanbHbiX KOHCTPYKTUBHbLIX PeLlleHnii ycTaHaBIUBaKT Ha OCHOBE aHa/n3a TemnepaTypHbiX Ha-
NPSXEHWIA.

Ob6evalika Kopryca

PucyHok 3 — lopsiuast kamepa B MecTe CoefMHEHUs1 koprnyca annapara C OMnopHO 06evalikoi

5.7 MecCTHble Harpyskmu

PacueT nokasibHbIX HanpshkeHuii B 3/ileMeHTax annapaTta oT AeACTBUS MeCTHbIX Harpy3ok, Bbi3biBaeMbIX
npucoegnHsieMbIM1 TpyGoNpoBogaMu, naouagkamMmu, KpoHWwTeinHamMmm u T. 4. (CM. pUCyHOK 1, ceueHuss A—A,
B—B), npoBogAaT no FOCT 34233.3, TOCT 34233.4, TOCT 34233.5.

Ecnv He BbINOSIHAKTCSA YCNOBUS NMPUMEHUMOCTM HOPMATUBHbBIX PacyeTHbIX METOAWK, TO pacyeT MpoBO-
AST cneunanbHbIMU MeToAaMuU.

Mpy pacyeTe MeCT KpenneHus o6CnyxXnBaWwmx naowaaok cnegyet yunTbiBaTb MakCMMasibHO BO3MOX-
HYI0 Harpy3ky Ha HUX, BK/loYasi Harpy3Ky oT Macchl 06CyXUBalLLEro nepcoHana, onpeaensieMyto B COOTBET-
CTBUM C TPe6OBaHUAMMN CTPOUTESIbHLIX HOPM U MpaBua*.

* B Poccuiickoin ®epepaumu gericteyet CI 20.13330.2016 «CHwuIM 2.01.07—85* Harpy3ku 1 BO34eiCTBUSI».
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5.8 PacuyeTHaa Temnepartypa

PacueTHylo TemnepaTtypy [AN8 KaXOro 3jieMeHTa annapata KOJ/IOHHOro Tuna YycTaHaB/vMBawT Mo
FOCT 34233.1.

PacueTHylo TemnepaTypy ANS YC/NOBWIA UCNbITAHUS M MOHTaXa annapata KOSIOHHOro Tuna npuHumatoT
paBHon 20 °C.

5.9 CoueTaHunsa Harpysok

5.9.1 Pac4yeT annapaTa KO/IOHHOTO TMna NPoBOAAT A4S pabounx yCnoBuUi, YCAOBUA UCMIbITAHWIA U MOHTaXa.
CoueTaHusa Harpysok Ana 3Tux ycrioBuii npuBefeHsl B Tabnuue 1.

Tabnuya 1— CoyeTaHuss Harpy3oK

PacueTHas oceBas o o
PacueTHoe paBne- PacueTHas nonepeu- PacyeTHbIli n3rnbawowmii MOMeHT M
cKnmawuwasa cnna

Ycnosue hue p, MMa F H Haa cuna Q, H HMMm
’

Pab6oune ycnosus
ML=4Ys, + Tax{Ur,; WR}

pn F=G Ql [nsa celicMuyeckmx palioHoB
L =74 + max s MVRUITLL J

Ycnosusi ucnbiTa-
i P2 f2=9g2 G2 M2=mg2+0-w y2

YCnoBusi MOHTaXa m3 =L 33+ my3

s N y
0 &6 Q3 [lnsi ceficMMyeckux paiioHoB

MT =m63 + max{Mv3’ MR3}

6 Kopnyc annaparta KO/IOHHOTo Tuna

6.1 NpoBepka NPOYHOCTU

CTeHKM annapaTta KOJIOHHOrO Tuna, paboTawuwero noj AelicTBUEM BHYTPEHHEro M36bITOYHOrO MU Ha-
PY)XHOr0O AaBneHus, A0/KHbI 6bITb MPOBEPEHbLI HA MPOYHOCTH NPV COBMECTHOM AENCTBUW AaB/IEHNSA, PACUHETHbIX
CW U pacyeTHbIX N3rnbarwwnx MOMEHTOB OT BECOBbIX, BETPOBbIX, CEMCMNYECKNX U APYTUX BHELIHUX Harpy3oK.

lMpoBepKy NPOYHOCTU CTEHKM KOpryca annaparta NpoBOAAT BO BCEX PACUYETHbIX CeYEeHUAX, NepeyuncrieH-
HbiX B 4.2.

OKBUBANIEHTHbIE HaNPSHXKEHUS OT COBMECTHOr0 AENCTBUSA OABNEHUS, pacyeTHbIX CUM U pacYeTHbIX W3-
rméarwLLmMx MOMEHTOB OT BECOBbIX, BETPOBbIX, CECMUYECKUX N APYTUX BHELHWX HArpy3ok paccyuTbiBalT C
MCMOMb30BaHNEM KPUTEPUSA MaKCUMaJsibHbIX KacaTe/lbHbIX HaNpPsXeHNiA.

lMpoBepKy NPOYHOCTM KOopryca annaparta NpoBoAAT ANA paboymx yCc/noBuiA U yC/IOBUIA NCNbITAHWIA.

PacueTHOe faBneHune p, pacyeTHylo oceByt cuny F un pacuyeTHblli nsrnbawowmni MOMeHT M gnsa Kaxgoro
pacyeTHOro ceyeHus NpuHMMakT no Tabnuue 1.

6.1.1 PacueT HanpshKeHNin OT COBMECTHOIO AENCTBUS Harpysok

6.1.1.1 O6wme mMembpaHHble MepUANOHasIbHble HAMPSXXEHUS OX B LUNNHAPUYECKMX 0bevaikaxX KOMOoH-
HOro annaparta, BK/Al4as onopy, BblYMCAAKT NO dOpMynam:

- B pacyeTHOM CeyeHWM annapara Ha CTOpPOHe, rae M3rnbawLlunii MOMEHT Bbi3biBaeT pacTshKeHue,

p(D +s) F AM

xi  4(s-c) jr-D(s-c) a<D2(s- c)’ @

- B pac4eTHOM ce4dYeHun annapata Ha CTOPOHe, rae I/I3FI/I6a}0LU|I/II7I MOMEHT Bbi3blBaeT cCxatune,
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6.1.1.2 O6wune membpaHHble KOMbLEBbIe HANPsHKEHUA Oy BbIYUCAAKT No opmyne

p(D +s)

y 2(8-0) )

6.1.1.3 na TOro 4to6bl NOYYnUTb 06 ME MeMOpPaHHbIE MEPUANOHANIbHbIE U KONbLEBbLIE HAaMPSXEHUS
OX M 0y B KOHMYECKMX O0bevalikax KOJIOHHOro annapaTa, BK/Al4Yas Onopy, 3HA4YEHUs HanpshXKeHW, paccuuTaH-
Hble no popmynam (1), (2) n (3), cnegyet yMHOXUTb Ha l/cosa.,.

6.1.1.4 SkBMBasieHTHble HanpsxeHnsa aE no Teopun HaMboONbLWNX KacaTeNbHbIX HAMPSHKEHWIA BblYUCAA-
10T No chopmynam:

- B pacyeTHOM CeyeHun annapaTa Ha CTOpPOHe, rae n3rnbarwlmnii MOMEHT Bbi3biBAET pacTsXeHue,

a - max (4)

Ly

- B pacyeTHOM CeYeHMM annapaTa Ha CTOpOHe, rae U3rnGarlnii MOMEHT Bbi3biBAET cxaTtue,

aez = max (5)

6.1.2 Ycnosusi NpPpOYHOCTMU
Ycnosma NPOYHOCTU annaparta KOJIOHHOro Tuna npu COBMECTHOM [elCTBUM Harpy3ok NpoBepsiT Mo
dopmyne
max{afi;ae2}< 1,2[cr<p, (6)

roe ¢ — KoahuLUMeHT NPOYHOCTM cBapHoro wea no NOCT 34233.1.

Ecnu B cTeHKe annapata B MecTe COeAUHEHWA C Onopoli BO3HUKAKT LOMOMHUTESNIbHbIE HaNPsXeHus,
BbI3BaHHble CMELLEHNEM HelTpasibHbiX OCeli B y3/le COeAUHEeHNS OMopbl C KOPNycoM (CM. PUCYHOK 4), n/nnn
OOMO/THNTE IbHbIE HaMPS)XEHWS, Bbl3BaHHble CTECHEHHOCTbI TemnepaTypHbiXx gedopmauyuin (cm. 5.6), cne-
AyeT BbIMOMIHUTb OLEHKY 3TUX HaMpshHKeHW COBMECTHO C HaMpshHKeHUssMM OT AeliCTBUSA AaBfieHUs, 0CEeBOWA
CXMMalLWen cunbl, n3rnbarwero MomMmeHTa U nepepesbiBatowen cuabl (cM. Tabauyy 1). OueHKy NPOYHOCTU
BbINOMHAT B cooTBeTCcTBUMN ¢ TOCT 34233.1—2017 (nyHKT 8.10).

6.2 lMpoBepka yCTOWYMBOCTU

YCcTOYMBOCTb annapara KOJIOHHOro Tuhna npu COBMECTHOM [AeNCTBUM Harpy3ok nposepstoT B pabo-
Ynx YCNoBUSAX U YCNOBUAX UCMbITaHMsA. MpoBEpKY Ha yCTOWYMBOCTb CnepyeT MPOBOAMTb B COOTBETCTBUM C
FOCT 34233.2—2017 (nyHKT 5.3.7). MNpun atom:

- AOMyCKaeMOe O0OCEBOE CXuMawuee ycunue, onpegenseMoe M3 ycnoBU MECTHON yCTONYMBOCTM B
npegenax ynpyroctu [F\E , cneayeT paccuntbiBaTb B cooTBeTcTBUM ¢ TOCT 34233.2—2017 (pa3gen 5) ons
unnuHapunyeckmnx obevaek n NOCT 34233.2— 2017 (pa3gen 8) — AN KOHMYECKUX obevaek;

- AONyCKaeMoe OCEBOE CXMMalwllee ycunane, onpeaessieMoe U3 ycroBuii obuein yctonunsocTu B npe-
penax ynpyroctu [F\E , cnegyeT paccunTbiBaTb, UCNOJb3Ysl pacyeTHYH CXeMY 3alleM/IEHHOW B HXKHEM ceue-
HUKM 6asikm Jiinepa NEPEMEHHOr0 KOJbLLEBOr0 CEYEHNSA C COCPEAOTOYEHHBIMU B y3/1aXx Maccamu.

[na annapata NOCTOSIHHOTO CEYEHUs C PaBHOMEPHO pacnpefesieHHOl No BbiCOTE CXUMAatLWen Harpys-
Kot ponyckaeTcs onpegenaTb [FJE B cootBeTcTBMM ¢ TOCT 34233.2—2017 (noanyHKT 5.3.4.1).

PacueTHyt oceByl cuny F, pacueTHblii nsrnbawwmnin MmomeHT M, pacueTHyl nonepeyHyw cuny Q ans
KaX4oro pacyeTHOro ceyeHuss NpuHUMaloT no Tabnuue 1.

7 OnopHasa obevyaika

7.1 MNMpoBepka NPOYHOCTMU

7.1.1 OnopHyto ob6eyaiiky NPOBEPSAIOT HA NPOYHOCTb AN PaboyYUX YCNOBUIA M YCIOBUIA UCMBITAHNS.

MpoBepKy NPOYHOCTM ONOPHOI obeyvaiku no popmynam (1)— (6) NPOBOAAT B pacyeTHbIX ceveHusax —I
n E—E (cMm. pucyHok 2). Ecnn onopHas obeuvalika COCTOUT U3 HECKOJIbKMX YacTel, OTIMYalLLLNXCA TOMALUHOW,
KOHCTPYKTUBHbIM (BEPXHAS YacTb — LUIUHAPUYECKAS, HUXKXHAA — KOHW4YeckKas) WauM mMartepuanbHblM MCNon-
HeHveMm, cnegyeT Takke BbIMOSHUTL MPOBEPKY MPOYHOCTM B MecTax COeAMHEHUS YacTeil ONopHON o6eyvaiku.

PacueTHyt oceByto cuny F 1 pacuyeTHblii nsrnbawwmnin momeHtT M npuHumatroT no taénuue 1.
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7.1.2 B cnyvyae cmeleHnst HeliTpanbHbIX OCeli B y3/1e COeAMHEHNA OMopbl C KOPMNYCOM Yy4MUTbIBAOT 40-
MOJIHUTE/IbHbIE HANPSXXEHNS 13-3a CMELW,eHNs 3TUX oceil (CM. PUCYHOK 4).

PucyHok 4 — ¥Y3en coefvHeHUs1 ONOPHOI o6eyvaliki 1 AHWLLA annapaTa

OueHKy 3TUX HanpsXXeHWin COBMECTHO C HanpsHKeHUsAMU OT AENCTBUA OCEBOI CXMMaKLWehn Cunbl, n3-
rmbawLero MoOMeHTa u nepepessiBakoleid cunel (CM. Tabnauuy 1), a Takke C HanNpPsXeHUsIMU, Bbl3BaHHbIMU
CTECHEHHOCTbI TemMnepaTypHbIX gedopmauuin (cm. 5.6), npoBoaAaT B cooTBeTcTBUM ¢ TOCT 34233.1—2017
(nyHkT 8.10).

7.1.3 MpoBepKy MPOYHOCTM CBApPHOro LWBa, COEAMHSAILLEr0 KOpnyc annaparta C OMOpHOl o6edvaikoit
(cM. pucyHok 2, ceyeHune —T), npoBoaAT no popmyse

..... +£ " 0,8min{clo:[o]}. 7)

7.2 NpoBepka yCTONYMBOCTU

7.2.1 OnopHyt o6euvailky NPOBEPSIOT HA YCTONUYMBOCTb B Paboymx YyC/NOBUAX M YCNOBUSAX UCMbITAHUSA.
MpoBepKy Ha yCTOWYMBOCTbL crefyeT NPoOBOANTbL B cooTBeTcTBMM ¢ TOCT 34233.2.

PacueTHyto oceBylo cuny F, pacyeTHblil nsrnbawwmnin MomeHT M 1 pacyeTHy0 nonepeyHyto cuny Q npwu
NPOBepPKe Ha YCTOWYMBOCTb MPUHMMALOT No Tabnuue 1 AN Tex e pacyeTHbIX CEYEHUI, YTO U MpU NpoBepKe
Ha Npo4YHocTb (cm. 7.1.1).

7.2.2 TpPOYHOCTb U YCTONYMBOCTb ONOPHON 06eyaiikyn B 30HE OTBEPCTUI (CM. PUCYHOK 2, ceuyeHue —/)
BblUMCAAKT N0 hopmyne

F M+dB3 P

(8)
b M | I

roe cp® 42, 3 — ko3ahPULUMEHTHI, BbIYNCISEMbIE COOTBETCTBEHHO MO hopMynam:
4w
*1 = (9)
nDo(H~&Y b *D(SH~Y

roe A, W, Ys— nnowagsb, HaMMeHbLW NN MOMEHT conpoTuBNeHNA N KoopAuMHaTa LUeHTpa TAXEeCTU Hanbonee
ocnabneHHoro nonepeyHoro ce4eHmAa CoOoTBeTCTBEHHO.

MpumevaHune — OTBepcTMA anameTpom MeHee 0,04Do npu pacuete no dopmynam (8) u (9) He yunTbIBatoT.

8 3OnemeHTbl ONOPHOTO y35a

8.1 PacueT 3/1eMEHTOB OMOPHOroO y3na (CM. pUCYHOK 5) cnegyeT npoBoAuTb AN paboymx yCroBUA ©
YC/0BUIA UCMbITAHUA.

10
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b5

PucyHok 5 — OnopHbIin y3en

PacueTHble oceBble cunbl F 1 nsrnbarwwme momeHTol M npuHMMaoT no Taénuue 1 Ans pacyeTHOro ce-
yeHnsas E—E (cm. pucyHok 2).
8.2 TO/WMHY HMXHEro ONOPHOro Konblia Sl BbIMMCASAIOT No hopmyne

si (10)
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roe Xi — koapumumeHT, onpegensemblit N0 pucyHky 6 A4ns 0NopHbIX Konew ucnonHennii 1,2 n 3 (CM. pucyHok 5)
Ny BbluMCAAeMbIli No hopmyne

)i
1+181 2
X1= ve) (11)

iv 3
14297 —

16
X| = 1— anAa onopHbIX Konew UcnosiHeHns 4 (CM. pUCYHoK 5).
PekomeHayeTcs NpuHUMaTh M3 KOHCTPYKTUBHbIX cOobpaxeHunin s1 > 1,5s0.
JONONHNTENbHO 471 OMOPHbLIX KONewl UCMNOSIHEHUSA 4 (CM. PUCYHOK 5) TO/WMUHY HUXHErTO ONMOPHOIo KOJlb
ua sl nposepsoT nNo popmyne

[ 4M AB

1*
« \°o n Dol\/.h|

Ecnv no chopmyne (10) nnm (12) 6yget nonyvyeHo 3HadyeHue sl > 2s0, cnegyeT NPUMEHATb KOHCTPYKUWU
HMXXHEro ONOPHOro y3na ucnonHeHunin 1,2 nam 3 (CM. pUCYHOK 5).

+C (12)

X1

PucyHok 6 — KoadbdpmupmeHT x1

8.3 LUMpurHa HUXHErO OMOPHOTO Kosbua bl onopbl annaparta, ycTaHaBAMBAEMOro Ha 6eTOHHOM (hyHAa-
MeHTe, [0/KHA OTBeYaTb YC/IOBUIO

AV,
k 0s MO 3
8.4 ToNLWMHY BEPXHErO OMOPHOT0 Kosiblia S2 BbIYUCAAT No hopmyne
sza*zF [qB' (14)
roe X2 — koadhpuymeHT, onpegensieMblii N0 PUCYHKY 7 WAW BblYUCASEMbIA No doopmyne
(15)

*2

1+

12
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PekoMmeHayeTcs NpMHUMaTh U3 KOHCTPYKTUBHbIX coobpaxeHuin s2” 1,5s0.

w2

Mpu HanUuMn ycunuearLield NNacTUHbl TONLMHOK S3, NPUBAPEHHON K BEPXHEMY ONMOPHOMY KOMbLYy, pac-
yeT NpoBoAAT No dhopmyne

[4? M n
s2+ X3 s37X2dc.

roe X3 — KoahuUMEHT, onpesesisemblii N0 PUCYHKY 8 WK BbluMcasieMblii no dpopmyie

(17)

PucyHok 8 — KoadhdhmuymeHT 98
8.5 TonuwuHy pebpa s4 BbIUNCAAKT No hopmyne
4> , (18)
~ JT Mg

13
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roe X4=2 — ana onopHoro ysna ucnonHeHuin 1 un 3 (CM. pucyHok 5);
X4 =1 — A1 ONOPHOro y3na UCNOSIHEHUA 2 (CM. PUCYHOK 5).
PekomeHayeTca NpuHMMaTh U3 KOHCTPYKTUBHbIX coOO6paxeHnin s4 > 0,4s.,.
Pebpa c cooTHoweHnem (b2/s4) > 20 Heo6Xx0ANMMO AONOMHUTENBHO NPOBEPATb HA YCTONYNUBOCTD.
8.6 TpoBepky NpPOYHOCTN OMOPHOW obeualikn B 30He BEPXHEro OMOPHOrO KOJbLa NpoBOAAT Mo popmyre

65 1M B® ,-, , [Tl
— S15HC. (19

(sO-c) h
roe x5— koadhpuymeHT, onpegensieMblii N0 PUCYHKY 9 UAnM BblYUCASAEMbIA NO hopmynam:

% = —0,0248ilnf——1 - Inf-~-1  +2,628 * K, (20)
5 Anooy V][ uiooj.

r . 4205
roe N =
2k -c) Do Y
npn N <104,
0,002In(w-10_4)J npn N >104;
b3 = B4 — [O/19 ONOPHOro y3/1a UCNOSTHEHNUSA 2 (CM. PUCYHOK 5);

b3 = (b5 + b6) — Ana onopHoro ysna ucrnosHeHns 3 (CM. pucyHok 5).
8.7 MpoBepKy NPOYHOCTW CBAPHOrO LIBA NPUBAPKN HWXHEr0 ONOPHOr0 KO/bLa MCNOHEHUA 4 (CMm. pucy-
HOK 5) K onopHoli obeyvalike NpoBOAAT MO hopmyne

AM F

) <0,5[c] (21)
3tD0WAmin{aLaz} /.

[ns onopHbIX Konew ucnosHeHuin 1,2, 3 (cM. pucyHok 5) npoBepky no chopmyne (21) He npoBoAsAT.

%6

20 30 40 60 100 200 400 600 1000 DD/2(sO-c)

PucyHok 9 — KoachdmumeHT X6
14
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9 dyHAaMeHTHble 60NTbI

9.1 PacueT (hyHaMeHTHbIX 6G0/ITOB HEOGXOAMMO NPOBOAWUTL A7 pabouux YC/OBUA W YCNIOBUIA MOHTa-

Xa, ecim M > 0,44F mDg.

PacueTHble oceBble cunbl F 1 V|3r|/|6a|oume MOMEHTbI M NnPpUHNMaKT Nno Ta6]'IVILI.e 1 ona pacyeTHoro ce-

yeHusa E—E (cm. pucyHok 2).
Korpa M < 0,44F mDg, amameTp 1 4nucno 601TOB NPUHUMAKT KOHCTPYKTUBHO.
9.2 BHYTpeHHW anameTp pe3bbbl ¢6 hyHAAMEHTHbIX 6ONTOB BbIYMCAAIT N0 opmyne
M -0,44 F D6
d6 & X6. *Cp>
B°6

roe X6 — koadpdhuuneHT, onpeaensieMslii o pucyHky 10 nnm BbluMcnseMblil no hopmyne

F.O, FD'
2,25+0,3 npu <05
M
3B
FD, FDL r F-D-
272701 437 FDe g 40,651 o ~>05.
M M A M V M M
%

0O 025 050 0,75 100 125 150 1,75 200 2,25 FD"M

PucyHok 10 — KoadhumumeHT X6

(22)

(23)

15
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MpunoxeHve A

(cnpaBo4HOe)

Jonyckaemble HanpsXeHUa PyHOaMeHTHbIX 601TOB 1 6eTOHa

A.l flonyckaemble HanpshkeHns yHOAMEHTHbIX 60/1TOB

Jonyckaemble HanpsXxeHusa ona (*)yH,lJ.aMEHTHbIX 60nTOB NpUHAMaKT B 3aBUCUMOCTU OT AnamMeTpa 6onTta no Tabnu-

ue Al nnm BbIYMCNAOT NO hopmyne

[fbs-‘ *0,220

roe Rp02/20 — npepen TekyyecTn matepuana npu temnepatype 20 °C;
nt=1,65 — 3anac npoyHocTn pyHAAMEHTHOro 601Ta No npeaeny Teky4ecTu.

Tabnuuya Al — Jlonyckaemble HanpsHkeHWs A8 PyHOAMEHTHbIX 60/1TOB

HomuHanbHbI gpametp
60/Ta, MM

12, 16, 20
24, 30
36
42, 48, 56
64, 72, 80

90, 100

C13

148

142

142

136

136

136

(A

[Jonyckaemoe HanpsixeHue [o]e Npu Temnepatype 20 C, Mra,

15 6ONTOB U3 MapKy CTasn

o9rac

197

184

172

172

166

160

1oraci

203

197

197

197

178

178

[JonyckaeTcs npuHuMaTb AN yHOAMEHTHbIX 60/ITOB 3HAYEHUS AOMYCKaeMbIX HanpsXKeHWin MeHblue paccyu-
TaHHbIX Mo dopmyne (A.1) n npuBefeHHbIX B Tabnvue A.l. MNpu 3TOM A1 BHOBb YCTaHABNMBAEMbIX annapartoB Ko-
JIOHHOTO TUMa credyeT ykasblBaTb 3HAYEHUE Harpy3kun Ha 60NTbl NPU 3aTSXKE WM 3HAYEHUE KPYTALLEro MOMEHTa Tak,
YyTOObI pacyeTHble HanpPsHKeHNs B PyHAAMEHTHbIX 601Tax MNPy MOHTaXe He MPEeBbICU/IN BHOBb MPUHATLIX AOMyCKaeMbIX

Hanps>KeHWA.

A.2 HWxHWIA Npegen NPUMEHUMOCTU (PYHAAMEHTHBLIX GONTOB

B cootBeTcTBUM € TpeboBaHusamu TOCT 24379.0 onst oyHAAMEHTHbIX 6ONTOB MPUMEHSIOT Martepuasbl, Npej-
CTaBNieHHble B Tabnuue A.2, B 3aBUCUMMOCTW OT aBGCO/IHOTHON MUHUMAa/IbHON 3UMHE TeMnepaTtypbl Bo3fyXa B paiioHe

YCTaHOBKM.

Ta6nuuya A.2 — HwkHuii npegen npuMeHMMOCTN (DyHAAMEHTHbIX 60/1TOB

Mapka ctanu

Ct3nc2, Ct3cn2
Crt3nc4, Cr3cn4
09rac-4
09r2c-6
10r2C1-6

16

Homep cTaHgapTa

FOCT 535

FOCT 535

FOCT 19281

FOCT 19281

FOCT 19281

HWXHWiIA TemnepaTypHbIiA npeaen
npumMeHeHus, °C

-20
-30
-40
-70

-70
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A.3 JonyckaeMble HanpsXXeHns 6eToHa Ha cxaTue

Jonyckaemble HanpshkeHUsi 6ETOHA Ha cxxaTue crefyeT NPUHUMATh B 3aBUCMMOCTU OT Mapku no tabnuue A.3 wim
BbIUMC/ISITL MO popmyne

M B= R (A-2)
%

roe Rm20 — npepgen npouHOCTU GETOHA NpU OCEBOM CXatuu npu Temnepatype 20 °C;
nb=2,5 — 3anac npo4HocTV GeToHa Mo npeaesny NPoYHOCTY Ha CxaTue.

Tab6nunya A.3 — [lonyckaemble HanpspKkeHUst 6ETOHA Ha cxaTne

Mapka 6eToHa Mo Knaccy NpoYHOCTM Jonyckaemoe HanpshkeHve [CTB

Knacc npoyHoCcTn Ha cxaTtue

Ha cxaTve npu Temnepatype 20 °C, MMa
M150 B10 6
M200 B15 8
M250 B20 10
M350 B25 14
M400 B30 16

17
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YK 66.023:006.354 MKC 71.120 NEQ
75.200

KnoyeBble cfioBa: annaparbl KOJIOHHOTO Tuna, HOPMbl U MEeToAbl pacyeta Ha MPOYHOCTb, COYEeTaHUEe Harpysok,
CTeHKa annaparta, onpeaeneHune Haﬂpﬂ)KEHMﬁ, onopHasa obeuvalika, yCTOVILIMBOCTb
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