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Mpepgncnosue

Llenn, oCHOBHbIE NPUHLUMbLI U OCHOBHOW NOPSAOK NPOBEAEHUSA PaboT N0 MEXrOCyAapCTBEHHOM CTaH-
AapTtusaumm yctaHoBneHsl B FOCT 1.0—2015 «MexrocygapcTBeHHas cuctema ctaHgapTm3aumum. OCHOBHble
nonoxexusa» n NOCT 1.2—2015 «MexrocyapcTBeHHas cuctemMa ctaHgaptusaunn. CtaHgapTel mexrocygap-
CTBEHHbIE. MpaBuia U peKOMEHAAL MU N0 MEXTOCYAaPCTBEHHOW cTaHaapTusaumn. Mpasuna pa3paboTku, npu-
HATWSA. 0GHOB/IEHUS N OTMEHbI»

CBefieHusi o ctaHgapTte

1 PABPABOTAH TexHuuyeckum KOMUTETOM Mo cTaHfjaptudaumm TK 244 «O6opyfoBaHue 3HepreTu-
yeckoe cTauyvoHapHoe». OTKPbITbIM aKLMOHEepPHbIM O6LLeCTBOM «TaraHpOrckuii KOT/I0CTPOUTESbHBIA 3aBOf,
«KpacHblii koTenbwuk» (OAO TK3 «KpacHbIi KOTesbLLNK»)

2 BHECEH ®epepanbHbiM areHTCTBOM M0 TEXHUYECKOMY perysiMpoBaHuio 1 MeTpoorum

3 MPUHAT MexrocyfapcTBEHHbIM COBETOM MO CTaHAapTM3aunm, METPOAOrUN 1 ceptTudukaumm (npo-
TOKON OT 27 ceHTsA6ps 2016 r. N9 91-)

3a NpUHATME NporosocoBasin:

KpaTkoe HauMeHoBaHue cTpaHbl Ko cTpaHbl CokpaljeHHoe HauMeHoBaHne
no MK (MCO 3166) OM- 97 no MK (MCO 3186 OM- 97 HaluMOHaNbHOrO opraHa no craHgaprTusayuu
ApMeHus AM MunH3aKoHOMUKM Pecny6nvkn ApmeHus
Benapycb BY locctanpgapT Pecny6nukn Benapycb
Knprusns KG KbiprbiactangapT
Poccus RU PoccraHgapt
TagxvukucTaH TJ TagxukctaHgapt

4 Tpukazom ®eaepasbHOr0 areHTCTBa Mo TEXHUYECKOMY peryimpoBaHuio 1 MeTponorum oT 14 mapTa
2017 r. Ne 128-cT MexrocygapcTBeHHblli ctaHgapT FOCT 33965—2016 BBefeH B AeiicTBME B KauyecTBe Ha-
LuuoHanbHoro ctaHgapTa Poccuiickoli ®epepauum ¢ 1 nions 2018 r.

5 BBEJEH BINEPBbIE

MHdopmaumsa 06 nsMeHeHNsaxX K HacTOosAWeMy CTaHAapTy nybnukyeTCca B eXerogHoMm nHdopmalm-
OHHOM yKa3aTene «HaunoHanbHble CTaHgapThi» (N0 COCTOAHMIO HA 1 SHBapA TekKyLllero roga), a TekcT
M3MEHEeHNI 1 NOMpPaBoOK — B €XeMeCAYHOM MHopMaLMoHHONL yka3aTene «HaunoHanbHble CTaHAapTbi».
B cnyyaB nepecmoTpa (3aMeHbl) UK OTMEHbI HACTOALLEro cTaHfapTa cooTBeTCTBYylLllee yBejomIe-
Hue 6yneT ony6/1MKOBaB B €XeMeCcsYHOM MHOPMaLVOHHOM yKasaTene «HaunoHanbHble cTaHaapThi».
CooTBeTCTByLWan nHchopmaums, ysegoMneHne n TeKCThbl pasMeLianTCcsa Takke B MHpopmaLoHHO
cucTeme 06LLEro Nosb3oBaHNa — Ha oduumanbHOM caiiTe dPefepasibHOro areHTCcTBa N0 TEeXHNYECKOMY
perynmpoBaHvio U MeTPONOrMn B ceTH MIHTepHeT (www.gost.ru)

© CraHgapTuHdgopm. 2017

B Poccuiickoil ®efiepauumn HacTosLWmii cTaHAapT He MOXEeT ObiTb MOJIHOCTBIO UM YACTUYHO BOCTPOU3-
BE/IEH. TUPAXVNPOBaH W PacnpoCTPaHEH B KaYecTBe 0(hMLMaNbHOMO M3faHus 6e3 paspelleHus deaepanbHo-
o areHTCTBa Mo TeXHUYECKOMY PerysimpoBaHuio 1 METPOOTK
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M E X T OCUY 4 APCTUBEHHB 1 CTAHOAPT

KOT/bl CTALUMOHAPHbBLIE BOAOTPYBHbLIE

PacuyeT no BbIGOPY OCHOBHbLIX pa3MepoB 3/ieMeHTOB. Koadh L MeHTbl MPOYHOCTH
1 yKpenneHue oTBepCTuil

Stationary water-tube boilers.
Calculation for the component basic dimensions selection. Strength factors and hole reinforcement

Jata BBegeHns — 2018—07—01

1 O6nacTb NpUMEHEHUSA

Hactoswwmin cTtaHgapT ycTaHaBnvMBaeT TPebOBaHWA K pacyeTy Ha NPOYHOCTb CTaLMOHapHbIX KOT/I0B U
Tpy6ONPOBOAOB Napa M ropsiyeil Bofbl, pacnpocTpaHAeTcs Ha napoBble KOT/bl M NaponpoBoAbl ¢ pabounm
faBneHvem 6onee 0.07 MMa 1 Ha BOAOrpeliHble KOT/bI M TPyOGONPOBOAbLI ropsyell Bofbl C TeMNepaTtypoii
cebiwe 115 °C:

- Ha KOT/Ibl C TOMKOM, KOT/bI-yTUNIN3ATOPbI, S3HEPrOTEXHOI0TMYecKe KOT/bl U Ap.;

- BCTPOEHHbIE W aBTOHOMHbIE MaponeperpesaTesin U 3KOHOMai3epbl:

- TpybonpoBoApbl napa v ropsyelt BoAbl B npegenax Kotna, BKoYas onyckHble TpyObl, coenHNTE IbHble
Tpy6bl 1 CTOAKK;

- TpybonpoBoAbl Napa u ropsyein Bofbl 1060r0 Ha3HaYeHWs;

- cocyfibl, MOAK/IOUYEHHbIE K TPAKTy KOTna (napooxnagutenu, cenapaTtopbl 1 ap.).

2 HopmaTuBHbIE CCbIJTKU

B HacTosLem cTaHAapTe UCMOMb30BaHbl HOPMATUBHbIE CCbISIKM Ha criegylowme ctaHaapTbl:

FOCT 2601—84 CBapka MeTanoB. TepMUHbI 1 ONpeseneHnsi OCHOBHbIX NOHATUIA

FOCT 14249—89 Cocygabl 1 annapatbl. HopMbl 1 MeTOAbl pacyeTa Ha NPoYHOCTb

FOCT 23172—78 KoT/ibl cTaunoHapHble. TepMUHbI 1 onpeaeneHns

FOCT 33962—2016 KoTnbl cTaunoHapHble BOAOTPY6OHbIe. ObLme nonoxeHus. MaTtepuansl U 4ONyCTU-
Mble HanpsxeHusa ansa getanei koTnoB, paboTaloLlmx noj gaBneHnem

FOCT 33964— 2016 KoTnbl cTaunoHapHbie BOAOTPYOHbIE. NMoBEpPOUHbIA pacyeT. PacyeT Ha cTaTuyeckyto
NPOYHOCTb. PacyeT Ha LMKINYECKYH0 NPOYHOCTb. PacyeT Ha ConpoTUBIEHNE XPYNKOMY pa3pyLUeHunto

NMpumeyaHue — MNpu NOMb30BAHUM HACTOSLWMM CTAHAAPTOM LieN1ecoo6pasHo NPoBepuThL AeiiCTBME CCbIIoY-
HbIX CTAHAAPTOB B MH(OPMALMOHHO cucTemMe 06LLEro Nosb3oBaHUs — Ha oduumansHOM caiite deflepasnibHOro areHT-
CTBa MO TEXHUYECKOMY PETY/IMPOBAHUIO U METPOIOTMM B CETU VIHTEPHET UM NO EXErofHOMY UH(DOPMALMOHHOMY yKa3a-
Ten «HaunoHanbHble CTaHAaPTbI», KOTOPbIA ONy6AMKOBaH MO COCTOSHUIO Ha 1 SHBaps Tekyliero roga, u no Bbinyckam
€XeMeCs4YHOro MHOPMALMOHHOTO yKazaTens «HaunoHanbHble CTaHAapThl» 3a TEKYLWWIA rod. ECNuM CCbiNoYHbI cTaHgapT
3aMeHeH (M3MeHeH), TO NpW No/Ib30BaHWN HACTOSALWMM CTaHAAPTOM C/iefyeT PyKOBOACTBOBATHCA 3aMEHSAIOWNM (M3MEHeH-
HbIM) CTaHAAPTOM. EC/M CCbINOYHBINA CTaHAapT OTMEHEH 63 3aMeHbl, TO NOJIOKEHME, B KOTOPOM fiaHa CCblfika Ha HEero,
pekoMeHAyeTCsi NPUMEHSITL B YacTu, He 3aTpar1uBarLLeil 3Ty CCbiky.

3 TepMuUHbI U onpeaeneHnda

B HacToswWweM cTaHgapTe npuMeHeHbl TepMuHbl no FTOCT 23172.

M3paHne oguymansHoe
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4 O603HauyeHns

Tab6nuya 1— YcnoBHble 0603HaYeHns
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CpefHuii gnameTp getanm
[nameTp oTBEpPCTUSA
[viameTp rHesfa nog WwTyLep Ui KpbILWKy Sl04Ka B geTanm

PaccTosHne mMexAy LeHTpaMu cOCefHUX OTBEPCTUIA B NPOAOSbHOM {ANSA BbIMyK/bIX
AHWL, B N060M HanpasfieHnn) 1 NONepeyYHoM HanpasneHnsX, NpUHNUMaemoe no cpes-
Hell OKpPYXXHOCTWN

Fny6uHa rHespa nog WTyLep Wan KpbILLKY ftouka

PaccTosiHne OT KPOMKM OTBEPCTUIA O LleHTpa CBapHOro LWBa

PacueTHbIli KO3hULNEHT NPOYHOCTM AeTanmn

Koah(p1LUMEHT NPOYHOCTN CBAPHbIX COEAUHEHMI Npn aw =0

KoaghpuumeHT npoyHocTn aeTaneii, ocnabneHHbIX HeYKpeneHHbIMU 0TBEPCTUSAMU

KoahpuumneHT npoyHoCTH AeTasnell, ocnabneHHbIX OTBEPCTUSIMU C yYeTOM YKpensie-
Hns

KoadhpMLMEHTbI MPOYHOCTM OAMHOUYHOTO HEYKPENIeHHOTo W YKPenaeHHOro 0TBEPCTUs
COOTBETCTBEHHO

KoathhmumeHT, onpeensiolinii oTHoOWEHME AuaMeTpa OTBEPCTUS K 30HE ero B/IUSIHAS

CymMMa KOMMEeHCHpYLWmMX naowagein ykpennsowmx getanei

[MPOTAXEHHOCTb 30HbI BAIUAHUA OTBEPCTUSA MO CEYEHUIO pacquHoﬁ Aetanu, ydyntbiBa-
emMas B yKpenneHuum

MPOTSHXKEHHOCTb 30HbI B/IMSIHUA OTBEPCTUSI MO CEYEHMIO LITyLepa, yuyuTbiBaemasi B
yKpenneHuu

MUHUMabHbIA 1 MakCUMasnbHbIi KO3 MULMEHTbI NPOYHOCTU NPU PA3HBIX PACCTOSHU-
AX MeXay 0TBEPCTUSMU psAja

HapyxHblil fuameTp pacyeTHOi getanu

BHYTpeHHW1 fuameTp pacyeTHOW geTanu

HoMmuHanbHas ToNLWMHA CTeHKN

dakTuyeckas TosLMHA CTEHKN

CymMapHas npubaska K TONLMHE CTeHKN
3kcnnyaTaunoHHas npubaBka K TOMLWMNHE CTEHKN
HomuHanbHoe gonyckaemoe HanpsbkeHue

PacueTHoe faBneHune

HapyxHbiil fuameTp wtyuepa nav Tpy6bl (0TBETBAEHNSA)
BHYTpeHHW1 gnameTp wTyuepa uav Tpyobl (OTBETBIEHNSA)

YCNoBHbIii AnameTp 0TBEPCTUS, UCMO/b3yeMblii B pacyeTax Npu pasnnyHbix guame-
Tpax pacTouky OTBEPCTUS MO TOSLLMHE CTEHKM

OKBMBA/IEHTHbIV ANAMETP OTBEPCTUSI, UCMOJb3YEMblii B pacyetax npu 0T60pTOBaHHbIX
KpOMKax O0TBEPCTUS BHYTPb U HAapyXy pacueTHO! AeTanu

MuHUManbHasa ToNWNHA CTEHKN 6e3 yyeTa I'Ipl/lﬁaBOK 1 ocnabneHuy oTBepCTUAMU UK
CBapHbIMW COegNHEHUAMMU

Yron mexpy HanpaBfeHWeM CBapHOro wwBa M pacyeTHbIM Hanpas/eHvem, T.e. npo-
[ONbHBIM HanpasfeHneM Ans LUAVHAPUYECKNX feTaneil npu pacyete Ha BHyTpeHHee
[JaBneHne n nonepeyHbIM HanpasieHnem npu pacyete Ha ocesoe ycunue (0 £ ow£E 90)
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Mpogomkernne Tabnuybl 1
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HassaHue

Yron mexgy pacueTHbix/ (MPOAO/bHBLIM) HampaBfeHuex/ U HanpasleHWeM Mexay
LieHTpax/m paccMaTpyBaeMblX COCeHUX OTBEPCTUIA (0 £ ad< 90)

Mnowaab MeTanna Mexay KpoMKkaMu oTBepCTuii

MonHas nnowagb Mexay LeHTpamu oTBepcTuii

MpefenbHOE MUHYCOBOE OTK/IOHEHWE MO TOMLWMHE CTEHKU AeTanu
JonycTumoe pa6ouyee faBreHue

Temnepatypa pabouyeii cpefbl (415 HACbILLEHHOTO Napa NPUHYMAaeTCa Mpu pacyeTHOM
naBneHunn)

MpeBblWeHWe TeMnepaTtypbl pa6oyeit cpefbl, NocTynawLleil B KONNEKTOP U3 OTAe b
HbIX 3MEEBWKOB, Haf CpeAHell ee TemnepaTypoii; 3TO NpeBblILLEHNE CBA3AHO C PEXUM-
HbIMMW U TMAPOANHAMWNYECKUMU YCNOBUAMU Pa6oThbl KOTNa

Pafmnyc KpMBU3HbI OCW KPUBOIMHEHHOTO KONekTopa
MpuBefeHHOE HanpPshXKeHNE OT BHYTPEHHETO AaBMEeHUs

PacueTHas To/LMHA CTEHKU KONEHA Ha BHELWHEeN, BHYTPeHHel 1 HeliTpasibHOl CTOopo-
He COOTBETCTBEHHO

MakcMManbHblii 1 MMHUMasbHbIN Hapy)KHblﬁ AnameTp cevyeHUsa KosieHa COOTBETCTBEHHO

OBasibHOCTb MONEPEYHOro ceyYeHus KoneHa:

a 2 °amax ~ °a m,n 100
Da max + Du mm
TopoBbIit KO3thhULMEHT KoneHa
KoathdhuumneHT hopmbl KoneHa

BbicoTa BbINYK/OW Y4acTW 3//IMNTUYECKOTO MAW Noaycdeprnyeckoro (nosyLuapoBoro)
[LHMLLA MPU HOMUHA/ILHOM BHYTPEHHEM AnameTpe

BbicoTa BbINYK/IOW Y4acTy MOMyCGEpUUEcKoro AHWLA NP HOMUHAMBHOM HapyXHOM
auameTtpe

OnvHa LuunvHapryeckoro 6opTta BbIMYKIOro AHMLA WA PACCTOSIHWE OT OCK CBAapPHOTO
WwBa A0 NI0CKOro AHULA

HomuHasibHas ToMLMHA NAOCKOTo AHULLA UM KPbILLKK (3aryLKM) B NAOCKON YacTy
PacueTHasi TO/ILLMHA NAOCKOT0 AHMULLA UAN KPBILLKA B NIOCKOM YacTu

TonwWmMHa NNOCKOro AHMLA B MeCTe KOJ/bLEBOW BbITOUKM Y Nepexofa K LununHapuye-
CKoli yactmn

To/nWMHa KPbILKX N0 y4yacTKy feACTBMA YCUInsa oT 601TOB (LLNusek)
PacueTHbIli AnameTp KpbiLLKu

[inameTp OKPYXHOCTU LLeHTPOB 60ATOB KPbILLIKN

CpefHuii gnameTp nNpoknagku ynaoTHEHNA KPbILLKN

BHYTpeHHWIA paanyc 3akpyrneHums

[nviHa B cBeTy 60/blUero guaMeTpa 0BasibHOl NAOCKOM KPbIWKYU Uan 6onblueli cTopo-
Hbl B CBETY MPSIMOYTO/IbHOTO AHULLA WU KPbILLKMA

[nvHa B CBETY MeHbLUEro AnamMeTpa oBasIbHOW M0CKOW KPbILIKM UV MEHbLUER cTopo-
Hbl B CBETY MPSIMOYTONIbHOTO AHULLA U/ KPbILLKM

KoathpnumeHT, yuutbiBallWmii OTHOLUEHUE CTOPOH OBasbHOW WU NPSMOYTOfbHOM
KPbILLIKM

KoathpmumeHT, xapakTepuayoLwmii TN KpbILWKN

KoadhthnumeHT, xapakTepusyowmii Tun gHULa

EgvHuua
n3MepeHus
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OkoHuaHue Tabnuubl 1

EavHuua
n3mepeHus

Cumeson HassaHune

KoadbpmumeHT, yunTbiBawowmii ocnabneHne gHuwa oTBepcTusamu —_

Cymma juaMeTpoB OTBEPCTUI UK UX XOPA B ANaMeTPanbHOM CEHEHWUMN KPYTOro Nio- MM
CKOro JHuLia
MpumeuvaHns
1 B cnyyae He06X0AMMOCTU NpuBeAeHHble 0603HaYeHUA cnefyeT [ON0HUTL UHAEeKCaMun S. N 1 b, oTHOCAWMUMUCSA
COOTBETCTBEHHO K LITyLepamM, Haknajkam 1 BOPOTHUKaM, & TakKe K BbITAHYTbIM rOp/ioBMHaM.
2 Bce 3HayYeHns UCnosib3yeMbiX B pacyetax Be/IMUKH ciedyeT NpuHMMaTh HOMUHaNbHLIMK 6e3 yyeTa fonyckaeMblx
OTK/TOHEHWIA.

5 MeToabl onpeaeneHns ToNWNHbI CTEHKU 3/IEMEHTOB, patoTalolmx nosa
BHYTPEHHUM [AaB/IEHNEM

5.1 LUunuugpuyeckne 6apabaHbl U KONEKTOPbI

5.1.1 PacyeTt TONWWNHbI CTEHKMN
5.1.1.1 HomuHanbHas To/WwuHa CTeHKU o6eyvaek 6apabaHa (kopnyca KoTna) Win LAAVHAPUYECKONR Ya-
CTU KOJI/IEKTOPA A0/MKHa OblTb HE MEHee onpeaesieHHol no chopmyne

S Sp ec.
D
roe sR L . €C/IN pacyeT BbINOMHAETCS N0 HAPY)XXHOMY AnamMeTpy, U

D
-~ 8H>[ F--E' €C/In pacyeT BbINO/IHAETCA N0 BHYTPEHHEMY ANaAMETPY.

ol
®opMy/ibl NPUTOAHBI NPY COBMIOAEHNN CReyHOLLMX YCNOBHIA:
-4ns 6apabaHoB 1 KOJIEKTOPOB, COAEPXKALLMX BOAY, NAPOBOASHYI CMECh UM HACBILLEHHbIA nap:

- 415 KONNIEKTOPOB, COAEPXalLLUX NeperpeTsiit nap:

U,

[ns KPpMBOMMHEVHBIX U TOPOBbLIX KOMINIEKTOPOB Npw —R £5 pacueT TONWMHBI CTEHKN [OMKEH NPOBO-
n
ONTbCA € yyeToMm 5.2.2.

5.1.1.2 PacueTHble k03dhPMLMEHTbI NPOYHOCTU Y>0b6euyaek 6apabaHoB ¥ LUANHAPUYECKON YacTu KO-
JIEKTOPOB C OTBEPCTUAMU 1 (U/1M) CO CBAPHLIMU COeiMHEHNAMI CreflyeT onpeensTb coriacHo pasaeny 6.

5.1.1.3 Ansa 6apabaHoB, N3roTaBIMBaEMbIX U3 IMCTOB Pa3MOVi TONLMUHBI U COeANHAEMbIX MPOAO/bHbIMU
LUBAMU MPY CTbIKOBKE JINCTOB MO COBMNAaJEHNI0 CPefHUX AMamMeTpoB, pacyeT TO/IWMHbI CTEHKM LO/DKEH NPOU3-
BOAWTLCH A5 KaXKAOro IMcTa € yYETOM UMEIOLLUXCS B HEM 0cnabneHuii.

Mpu CTbIKOBKE INCTOB Pa3HOI TOJLWMHbLI N0 BHYTPEHHEMY AnameTpy TpebyeTcs [JONONHUTENbHO NpoBe-
pYTb MECTHbIE HaMpPsHXKeHNs1 B MeCcTe CTblka /IMCTOB N0 METOAVKE pacyeTa Ha NPOYHOCTb, COrTacoBaHHON CO
crneunanu3mpoBaHHbIMU HayUYHO-MUCCef0BaTeIbCKMMU OpraHn3aLusMu.

5.1.1.4 CymmapHas npubaBka ¢ Ao/DKHA NpuHUMaTbesa cornacHo MOCT 33962.

[nsa obevyaek 6apabaHOB 1 KO/INEKTOPOB, CBApMBaEMbIX U3 /INCTA, @ Takke KOBaHbIX C nocneaytoLlein
MexaHnyeckoin 06paboTKo MpuM HOMUHA/IbHOW TOMLWMHE CTeHkn 6Gonee 20 MM JonyckaeTcs NpUHUMATb
cn = 0. Ecnn Hanborsbllee MUHYCOBOE OTK/IOHEHME MO TOJWUHe nncTa npesbiwaeT 3%. To B npubaske cl(
criefyeT yyecTb 3TO MpeBbilleHne.

4
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[lns KONnekTopoB, M3roTaBAuMBaeMbIX U3 Tpy6, npubaska ¢, 4O/HKHA OnpeaensATbesa no hopmyse

€C/In Hen3BeCTHa HOMHa/IbHas ToJ1WWHa CTEHKN, U MO cpopmyne

0,1" w s-
€C/IM HOMWHAabHAasA TOJILMHA CTEHKM M3BECTHA UMY NpeaBapuTesibHO MpUHATA.
[Ons obevaek 6apabaHOB U npﬂmonMHeMHfbtm Konnekropos ¢12=0.

[Ns KPMBOMHENHbIX KONNIEeKTOPOB Npu — 5 3HaueHue NpuGaBku c12 JOMKHO NPUHUMATLCSA Tak Xe,

KakK 4Nns Konex.

Lns obevaek 6apabaHOB 13 CTanM NOBbLILIEHHOW NPOYHOCTK Npu aB > 550 MMa n pa6oyem faBneHun
6onee 8 MlMa npubaBka c2) fo/mKHa NpeAycMaTpuBaTb BO3MOXHOCTb YAaneHnst KOPPO3MOHHO-YCTaN0CTHbIX
fedekToB 6e3 3aBapku; OHa NPUHYMAETCS B 3aBUCMMOCTU OT YCNOBUWIA 1 OMbITa 3KCNayaTaun Kotna 4aHHoro
TMNa, YTo [O/IHKHO COrNacoBbIBaATLCA CO CNELNaM3NPOBaHHbIMU HayYHO-UCCef0BaTe/IbCKUMU OpraHm3aums-
MU; 3Ha4YeHne nNpubaBku [OMKHO ObiTb HE MeHee 5 MM. MMpubaBka MeHee 5 MM J0/IXHA COrNacoBbIBaTLCS CO
cneunanm3npoBaHHbIMU Hay4YHO-MUCCeA0BaTeNbCKUMI OpraHu3aLmsamu.

5.1.1.5 Tlpwn BbIGOPE HOMUHAJIBHOW TOMLLMHBI CTEHKUM HEOBXOAUMO YUUTbIBATH CriedytoLlee:

- HOMVHaNbHas To/LWMHA CTEHKM 6apabaHa unv KoNnekTopa, n3rotaBavBaeMbiX U3 McTa, Ao/HKHA 6bITbh
He MeHee 6 MM; JonyckaeTcs 415 KOT/10B Naponpov3BoAMTeNIbHOCTbI0 MeHee 1 T/4 npu paboyem gaBneHun
He 6onee 0,5 MMa NpUHUMATL HOMUHA/IBHYIO TOJILLMHY CTEHKN HE MEeHee 4 MM;

- HOMUHaNbHasa TOJLWMHA CTEHKN KOJIJIEKTOpa NPW U3roTOBIEHUUN U (paKkTuyeckas TOJLMHA CTEHKU KOJI-
nieKkTopa npu aKcnayarauum omkHbl 6bITb HE MEHee 3HauYeHWi, yka3aHHbIX B Tabnuue 2. HO He MeHee 3Hade-
HW, NONTYYEHHbIX B pe3y/ibTaTe pacyeToB Ha NPOYHOCTb:

- TO/IWUHY CTEHOK 6apabaHOB M KOM/EKTOPOB, K KOTOPbIM NPUCOEAUHAITCS Tpy6bl Npu NMoMoLLM pas-
Ba/IbLIOBKN. PEKOMeHAYyeTCs MpuHMMaTb He MeHee 16 MM; MpUMEeHeHMe CTEeHOK TOMNLWMHON MeHee 13 MM He
jonyckaeTtcs,

- TO/IWUHA CTeHOK oborpeBaeMbix 6apabaHOB M KOM/IEKTOPOB 6e3 M30MAumMM fo/MKHa ObiTb He 6onee
cnegytwoulei:

a) 22 Mmm — anAa 6apabaHos 1 10 MM 415 KOSINEKTOPOB, PACMONOXEHHbIX B TOMKE;

6) 30 MM — ans 6apabaHoB 1 13 MM 4715 KO/I/TIEKTOPOB, PACMNO/IOXEHHbIX B ra30Xo4ax npu temneparype
rasoB He Bbile 900 °C;

B) 50 MM — ansa 6apabaHoB 1 20 MM A1 KONNEKTOPOB, PacnofiOXeHHbIX B razoxogax npu remnepatype
rasoB He Bblilwe 600 °C.

Tabnunuya 2— TOMWMWHBI CTEHOK KO/I/TIEKTOPOB

Oon mm
3, MM
<51 £70 £90 £108 > 108
Mpw nsrotosneHnn 2.5 3.0 4.0 4.5 5.0
Mpwu akcnnyaTtaymmn 2.0 2.4 3.2 3.6 4.0

YKazaHHble TOJILLMHbLI MOTYT GbITb YBE/IMUEHbI, EC/IU 3TO GyAeT 060CHOBAHO COOTBETCTBYIOLMMI pacye-
Tamu, CornacoBaHHbIMU CO CMELVaIM3MPOBaHHbIMU HayYHO-UCCIE[0BATETLCKUMU OPraHn3aLmsiMm, ¢ y4eToM
MECTHbIX TeMNepaTypHbIX HANPSXKEHWUA Ha BHYTPEHHEN 1 HAPYXXHO NOBEPXHOCTH.

5.1.1.6 [N KONNeKTopoB, U3roTaBMBAEeMbIX U3 OA4HON WM HECKOMbKMX GECLIOBHbIX TPY6, Ha KOHLAX
NPsIMbIX Y4acTKOB, pacTauvBaeMbIX MOJ CTbIKOBYHO CBapKy, A0MYCKAeTCsH YTOHEHUe CTEHKU [0 MUHUMAsbHOW
pacueTHOI TO/LLMHBLI CTEHKM NPAMOIA TpyGbl, onpeaensemMoi no gopmyne

o

0 2(p[o]+p’
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PaccTosiHme mexay BbIXOAOM pacTouku (06TOUKM) MoA CBapKy M KPOMKOUM 6Gamxaiilero oTBepcTusi no

NPOAOJIbHONM OCK KOsisiekTopa A0/MKHO 6biTb He meHee IDm(s-c). Ecnu ato ycrnosue He co6niogaetcs (HO
BbINOSHAOTCA TpeboBaHMA Mpasun FocropTexHagsopa no pacnosioxeHuto oTeepcTuii), To BmecTo sO cnegyeT
npuHATL SR. KoadhduumeHT npoyHocTv g B 3TOM cyyas gonyckaeTcs onpefenatb cornacHo 6.3.3.10, rge
nonHas nowaab A0/KHA NPUHUMATLCA Ha A/VHE, PaBHOW PacCTOSHUIO MeXAy LeHTpamMu OTBEpCTMii npu
[BYX OTBEPCTUSIX C pPaCMO/IOKEHUEM CBApPHOTO COEAMHEHUS MeXAY HUMMW, WM Ha AJ/IMHEe, paBHOM

"Dm(s-c) »0.5d oTocux 0TBEPCTUS MO HAMPaB/IEHMIO K OCM CBAPHOrO LIBAa NpU pacnosioxeHun B6113n ceap-
HOro coefMHEHNSA OAHOr0 OTBEPCTUS.

5.1.2 [onyctumoe gasrieHune

5.1.2.1 flonycTuMoe paboyee gaBneHve B 6apabaHax u KonnekTopax npy KOHTPOSIbHbIX pacyeTax fOK-
HO 6bITb He 60/1e€ 3HAUYEHWIA, NOJTYYEHHbIX MO OAHOI U3 cneayoLWmx opmyn:

. 2(s - c)gpleT]
IP)- Da-(s-c)’

€C/I1 pacyeT BbIMOHAETCS N0 HapY>XXHOMY AnameTpy;

2(£ -c W
Cef(s-c)’
€C/N pacyeT BbINOJIHAETCSA N0 BHYTPEHHEMY AnameTpy.

MpumeuvaHunsa
1 KoadhpmumeHT npoyHocTn pcnegyeT npuHUmMaTh B cooTBeTcTBum ¢ 5.1.1.2.
2 3HauyeHvie npubaBku c cnedyeT NpUHMMaThb B cooTBeTcTBUM € 5.1.1.4. npn atom ¢, = (4100)a.

5.1.2.2 Mpw BbINO/IHEHNN KOHTPOJ/IbHbIX PACYeTOB MO AaHHbIM U3MEPEHW TONLMHBI CTEHKM BMECTO S - C
cnepyet npumeHaATb sf- ¢2. BennunHa sf go/mkHa NpMHUMATLCSA PaBHON HAMMEHbLLEMY 3HAYEHUIO U3 YeTbIpex
M3MEePEeHW TONLLMHBI MO KOHLaM ABYX B3aUMHO NepneHAuKyNspHbIX AMamMmeTpoB B O4HOM CeYeHun npu uncne
npoBepseMbIX CeYeHWn He MeHee OHOro Ha Kax/ble fBa MeTpa A/InHbl 6apabaHa (Konnekropa), Ho He MeHee
yeM B Tpex ceveHusx Ansa Bcero 6apabaHa (konnekropa).

5.1.2.3 BenmunHa npo6HOro gasfieHuns npu rupasnnyeckomM UCNbITaHUM He [O/KHA NpeBbllaTh 3Have-
HWS, NoflyYyeHHoro cornacHo 5.1.2.1 1 5.1.2.2 npu 3ameHe AomnyckaeMoro HanpshkeHus [o] Ha [o)n.

5.1.2.4 BenunuuHa gonyckaemoro paboyero uam nNpo6HOro AasfneHus B 6GapabaHe Wan KOMIeKTope He
[O/MKHA NpeBbIlaTh COOTBETCTBEHHO paboyero nam NnpobHOro AaBneHns, AONYyCKaeMoro no ycioBUsIM npoy-
HOCTW 15 OCTasIbHbIX feTaneli faHHoro 6apabaHa unv Konnekropa, B YaCcTHOCTU 415 AHULL,.

5.1.3 MNpuBeaeHHOe HanpsxeHune

5.1.3.1 lNpuBefeHHOe HanpsbkeHue B 6apabaHax W KOMMeKTopax fO/MKHO OnpefenaTbCsa Mo OAHOW 13
cneayoLwmx hopmyn:

A P[°n-($-C)]
20>(s- ¢)
€C/IM pacyeT BbINOSHAETCA MO HAPYXHOMY AMAMETPY;

p[Pa~*(s-c)]

€C/I1 pacyeT BbINOJSIHAETCA N0 BHYTPEHHEMY AnameTpy.

Mpwn BbINONHEHNN KOHTPOJ/IbHbIX PACHETOB MO AaHHbIM U3MEPEHWI TOMLMHBI CTEHKM BMECTO S - C Clle-
nyeT npumeHsTb Sf—c2 cornacHo 5.1.2.2.

3HayeHusa KO3 MLMEHTOB NPOYHOCTU PU Npubdaskn ¢ cnegyet npuHUMaThL cornacHo 5.1.1.2un 5.1.1.4
COOTBETCTBEHHO.

5.1.4 PacyeTHasa Temnepartypa CTeHKU

5.1.4.1 PacueTHylo TemnepaTypy CTEHKM 6apabaHoB U OX/axgatowmnx TOMKY C/I0EBOr0 CXuUraHusa na-
Henei n3 yrnepoaucToli UAn TenaoycToiunMBoi cTanu, cogepxalinx sogy, NapoBOASHYI0 CMeCb WU Hacbl-
L eHHbI nap, gonyckaeTcs onpefensTs 6e3 TennoTeEXHUYECKUX pacyeToB Mo YNPOLLEeHHbIM thopMynamM ans
cpegHen TemnepaTypbl CTEHKM:

-Ansa 6apabaHoB, BbIHECEHHbIX M3 ra30x0A4a, HaAEeXHO M30/IMPOBAHHbLIX UM 3alULLEHHBIX A4PYTMM Ha-
LEeXHbIM Cnoco6oM OT oborpesa U3BHE:

6
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- ANA Hen30/MpoBaHHbIX 6apabaHoB, PacnosioXeHHbIX B KOHBEKTUBHbIX razoxojax:
a) npu TemnepaType rasos He Bbiwe 600 °C

f=fm+ 1.2s ¢ 10 eC,
6) npu Temnepartype rasos 6onee 600 °C, HO He Bbiwe 900 °C

t=tme 2.5s ¢ 20 eC:

- AN HEM30/IMPOBaHHbIX 6apabaHoB M OXNAaXAAWNX NaHesneli, NogBEPXKEHHbIX ydencrnyckaHuio ga-
Kena Uan ropsiero c1os Tonavea:

trtme As * 30 CC.

5.1.4.2 PacueTHyto TemnepaTypy CTEHKM KOJI/IEKTOPOB 3KPAHOB, 3KOHOMAali3epoB 1 neperpesaTesneli Ao-
nyckaeTcs onpefensitb No ynpoweHHbIM hopmMynam:

- AN HeoborpeBaeMbIX (BbIHECEHHbIX U3 ra30X04a UM HaAEeXHO N30/IMPOBAHHbIX) KOJI/TIEKTOPOB 3KOHO-
Mai3epoB 1 3KPAHOB M KOJI/IEKTOPOB HACLILEHHOr0 napa KOT/10B C €CTECTBEHHOW U NPUHYAUTENbHON LUPKY-
NAuMeid. a Takke BXOAHbIX KOJI/IEKTOPOB 3KOHOMAa3epoB NPSAMOTOYHbIX KOT/10B

- AN HeoborpeBaeMbIX KOI/IEKTOPOB (38 MCKIIOYEHUEM BXOLHbIX) 3KOHOMAa3epoB NPSMOTOUHbIX KOT-
OB 1 KO/IEKTOPOB NeperpesaTeneli (KPOMe HacbILLeHHOro napa) KoT/10B BCeX TUMOB

t=tm+XAf:

-Ana oborpeBaeMblX KO/IEKTOPOB M3 YIr1epoAnCTOi U TEN0yCTONUYMBOI CTanu, codepxaliunx Bogy,
NapoBOASAHYI0 CMECH WN HACbILLEHHbIV nap:
a) npu Temnepartype B razoxoge He Bbiwe 600 °C

t-tm*s*x A t* 10 °C.
6) npu TemnepaTtype B razoxoge ot 600 go 900 °C

t=tm* 2s « xAf + 20 °C.
B) Npw TemnepaType B rasoxoge sbiwe 900 °C

t=tp* 3s ¢ xAt+30 “C.

BennunHa t He Jo/mkHa MPUHMMATLCA BbIWE PacYeTHON TemnepaTypbl ra3oB B CEYEHWM rasoxopa, B
KOTOPOM PAacrosioXXeH KOMNEKTOP.

TemnepaTypy cpefbl tm npu onpefeneHuy pacyeTHOW TemnepaTypbl CTEHKW A5 KO/TIEKTOPOB 3KOHO-
malizepoB (KpOMe BXOAHbIX), 3KPAHOB KOT/IOB C €CTECTBEHHON W NPUHYAUTENbHON LUPKYNAUMen n Konnek-
TOPOB HaCbILLEHHOro napa cnegyeT NpMHUMAaTh PaBHOW TemnepaType HacbIWEeHHOro napa npu pacyeTHOM
[aBneHnn B faHHOM Konnektope. 4na BXOAHbIX KONEKTOPOB 9KOHOMa3epoB KOT/I0B C eCTECTBEHHOI 1 Npu-
HYAUTENbHOW UMpKynsaumeli TemnepaTtypa cpefbl 4O/MKHA NPUHUMATLCA paBHO TeMnepaTtype BoAbl Ha BXoge
B 3KOHOMali3ep (C yyeToMm nofgorpesa B Napooxnagutene B cllyyae Bo3Bparta BoAbl NOC/e napooxnaguTens Ha
BXOJ, B 3KOHOMal3ep 1 CMeLIeHUs Npu peunpkynaumMm Bogsl). s KonnekTopoB 3kOHOMali3epoB U nepexos-

HbIX 30H NPAMOTOYHbIX KOT/IOB, @ TaKkke ANS KOMEeKTOPOB neperpeBatesieil KOT/I0B BCeX TMMNOB OHa A0/KHA,
NPUHUMATLCA paBHON Temnepartype cpefpl.

BenvunHa passepku Temnepartyp BO BK/IHOUYEHHOM B KOJI/IEKTOP Mydyke At JO/HKHA MPUHUMATLCA Mo Te-
NA0BOMY pacyeTy WUau no AaHHbIM UCMbITAHWIA, HO He MeHee 10 °C. KoadithuumeHT X, yunTbiBaoWwuii nepe-
MellMBaHWe cpefibl [0 BXOAa B KOJ/UIEKTOP WM B HEM. [O/DKEH NpUHMMAaTLCA paBHbIM 0.5. 3a UCKIYeHneM
c/y4aeB, Korfja cpefia noABoANTCA K TOPLY KOMIEKTOpa: B 3TUX Cyyasx gonyckaeTcsa npuHumarts X = 0.

5143 [ns o6orpeBaeMbIx KOIJIEKTOPOB 13 ayCTEHUTHOW CTa/In pacyeTHas Temnepartypa CTEHKU 40/XK-
Ha NpuMHMMAaTbLCA cpefHei U3 3HauyeHnin TemnepaTyp Ha BHYTPEHHEN 1 HapyXXHOW NOBEPXHOCTSAX.

5.1.5 Tpeb6oBaHMA K KOHCTPYKL UK

5151 BapabaHbl 1 KOMNEKTOpbl, UMeloLMe OTBEPCTUSA, AO/MKHbI YA0BNETBOPATb COOTBETCTBYIOLLM
TpeboBaHUAM K KOHCTPYKLWW, U3/T0XEHHbIM B pa3gerne 6.
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5.1.5.2 B 6apabaHax, WM3roTOBJ/IEHHbIX M3 SINCTOB CTa/I Pa3HO TOMNLWMHBI, CPpeAHME NUHUN obeyaek
[O/MKHbI coBnagathb.
[JlonycxaeTtcsa coBmellatb o6evalikn No BHyTPEHHeMY AnaMeTpy, eCnn BbinonHAeTca ycnosve 5.1.1.3.

5.2 Tpy6bl noBepxHoOCTell Harpeea n Tpyb6onpoBoaoB

5.2.1 PacueT TO/LWUHbI CTEHKN MPAMbIX TPyO
5.2.1.1 HoMuHanbHas TONLWMHA CTEHKM NPAMON TPyObl MOBEPXHOCTU Harpesa nav Tpy6onposoAa AOSXK-
Ha 6bITb He MeHee onpejeneHHoli no dopmyne

s=sR+c.
roe sk -

dopmyna npurogHa npu cobnogeHun ycnosus (s - c)lOai 0.25.

KoadhpmumeHT NnpoyHoCT NPOAOABHOMO MU CNUPAanbHOT0 CBApPHOrO coeAvHeHus L1 AO/HKEH NPUHU-
MaTbCs B COOTBETCTBUM C pasfeniom 6. [na 6eclioBHbIX TPY6 KoadhduumeHT npoyHocTn gH, = 1.0. Koadpdpu-
LIVEeHT MPOYHOCTM MOMepeyHbIX CBapHbIX COEAVMHEHNI B pacyeTe Ha BHYTPEHHee [aB/fieHVe Y4uTbiBaTb He
cneayert.

5.2.1.2 BenmumHa npmbasku € fo/MKHA NPUHUMAaTLES B cooTBeTcTBUmM € 5.1.1.4.

5.2.1.3 HomunHanbHas To/WmMHa CTEHKN TPY6 Npu U3roToB/IEHUM U (hakTMYeckas TO/ILWMUHA CTEHKM TPYy6
npu aKcnayartaummn 4o/xHbl ObiTb HE MeHee 3HaYeHWi, yKasaHHbIX B Tabnnue 3, HO He MeHee 3HauyeHwuit, nosny-
YeHHbIX B pe3y/bTaTe pacyeToB Ha NPOYHOCTb.

Tab6nuuya 33— TONWMHBI CTEHOK TPY6

O, Mm
Bmv
>33 S51 S70 490 s 108 > OB
Mpw n3rotoBneHnn 1.80 2.00 2.50 3.00 3.50 4.00
Mpwn akcnnyatayuu 1.45 1.60 2.00 2.40 2.80 3.20

HomuHanbHas ToslwmMHa CTEHOK Tpy6, o6orpeBaemMbix rasamu ¢ Temnepatypoii Bbie 900°C, fomkHa
6bITb He 6os1ee 8 MM. a Npu HeNOCPeACTBEHHOM BO3AECTBMM Iy4ncTOro Tensaa Tonku — He 6onee 6.5 M.

[onyckaeTcsa npuMeHeHne o060rpeBaemMbix TPY6 ¢ 60siblieli TONWMHOW CTEHKM, ecnn 3To GyaeT o6o-
CHOBaHO COOTBETCTBYHOLUMMI pacyeTamu, COriacoBaHHbIMW CO CNeLuann3npoBaHHbIMI Hay4YHO-UCCNe0Ba-
Te/IbCKMMW OpraHu3auusiMu, C yYeTOM MECTHbIX TeEMNePaTypPHbIX HaMPsXXeHWd Ha BHYTPEHHeN U HapyxHOW
NOBEPXHOCTY.

5.2.1.4 Ha koHLax NpsiMbIX y4acTKoB 6eCLIOBHbIX TPY6, pacTaynBaeMbiX N0 CTbIKOBYIO CBapKy, A0MnycKa-
€TCs YTOHEeHWE CTEHKN [0 MUHUMaJIbHONM pacyeTHOW TOMLWMHbI NPsSMOi Tpy6bl, onpegensiemoli no hopmyne

© PP
2[o)+ p

[lonyckaeTcs yMeHbLUEeHNe TOMLWMHbI CTEHKM B MECTe pacToukM Npsambix Tpy6 nog ceapky Ao 0.95 sO npu
yCNoBMU, 4TO CyMMapHasa AJ/IHa pacTOYeHHOro yyacTka No NpoAosIbHON ocu Tpy6bl nMocse ceapku He byaeT
npesblWaTe MeHbLUYO U3 BeniynH: 5s nam 0.5Dg.

5.2.2 PacyeT TO/NWMNHbI CTEHKN KONEH U 3MEEBUKOB

5.2.2.1 PacueTHas To/LWMHA CTEHKN Ha BHELLHeN, BHYTPEHHel W HeliTpasbHON CTOpoHax (y4yacTkax)
KoNeHa v 3meeBMKa [0/KHA ObITb HE MeHee onpegeneHHol no chopmyne

sr, - srkX 'V -1 2-3).
PacueTHasa TonuwmHa CTEHKM NPSIMOI TPYGbl SR fo/MKHA onpeaensiTecs cornacHo 5.2.1.1. [ns yyacTtka
KoneHa, rae NpoAo/ibHbIA CBAPHOI LOB OTCYTCTBYET, KO3A(hULMEHT NPOYHOCTN CBAPHOrO LBa =1.0.

PacueTbl Ha NPOYHOCTL KOJIEH MO NPUBEAEHHON HUXE MEeToAUKe ABNAIOTCS 06A3aTe/lbHbIMW NpU yyeTe
M3MEHEHWS1 HanpaB/ieHUs OT NPsIMOSINHeliHOro 6onee Yem Ha 15'.
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5.2.22 TopoBblii KO3hULMEHT ANS BHELIHel, BHYTPEHHEN U HeNTpasibHOW CTOPOH KO/leHa AOSHKEH
onpefensiTbca COOTBETCTBEHHO MO (hOpMynam:

4-5.41
K, -% — m X2 Ks-1.

HeliTpanbHas CTOpOHa KOofieHa COCTaBAEeT yyacToK KOleHa, pacnosioxXeHHbI nog yrnom 15° B o6a Ha-
npas/ieHnst OT NPOAO/ILHOTO CPeHEro CeyeHnst KoneHa.

5223 [na KoneH n3 yrnepoancToi, NerMpoBaHHON 1 ayCTEHUTHON cTasneld, Temnepartypa CTEHKN KOTo-
pbix He npesbiwaeT 350. 400. 450 “C cOOTBETCTBEHHO, 3HAYeHUS KO3ahhnLMeHTOB hopmbl crnegyeT onpeae-
NATb NO hopmynam:

A 012(1% 14047 ). Y2AY,  Y3-0.12(1

rae a - —-——-T1-7— | 2a— t-.
A Da 2|a]+p Q o, 2

5.2.24 [ns KkoneH v3 yrnepoaucToi, NerMpoBaHHON U ayCTEHWTHON cTanei, Temnepartypa KOTopbIX
Bbiwe 400. 450. 525 °C coOOTBETCTBEHHO, 3HAYeHUs KO3hDULNEHTOB DOPMbI CreayeT onpeaenats no dop-
Mynam:

Vv, V-V, Y3e04

3HayeHus a 1 g AO/IKHbI NPUHUMATLCA cornacHo 5.2.2.3 ¢ yyetom 5.2.2.6.

5.22.5 [ns koneH, pacyeTHas TemnepaTtypa KoTopbix 6051ee yka3aHHol B 5.2.2.3. HO MeHee yKa3aHHOW
B 5.2.2.4. koadhpuupmeHTbl Y,, Y2, Y3 40/KHbI ONPeAenaTbCa MHEHbIM MHTEPNoIMPOBaHNEM B 3aBUCUMOCTM
OT 3HayeHua Temneparypbl. [pn 3TOM B KA4YeCTBE OMOPHbLIX BENNUYNH AO/DKHbI NMPUHUMATLCA 3HAYEHUS KO3M-
PMLUMEHTOB. COOTBETCTBYIOLME YKa3aHHbIM rPaHYHbIM TeMnepaTypam.

5.2.2.6 Mpv BbINOSIHEHUK pacyeToB No opmynam, npueegeHHbiM B 5.2.2.3 1 5.2.2.4. A0/KHbI BbINON-
HATLCA criefylolne ycnoBus:

- ecnv 3HaveHua koadduymeHTos Y; (/' = 1. 2. 3) nonyyaloTcs NO pacyeTy MeHee eAViHWLbl, TO cnegyeT
npuHumarts Y = 1,

- €C/IN BbIYMC/IEHHOE 3HAYeHNe ( NpeBbIaeT eAvHULY, TO creayeT npuHuMaTs q= 1,

- npu « < 0.03 3HaueHns KoadhpuLMeHTOB QOPMbI Y, 1 MONPaBOYHOrO koadduuneHTa q cregyeT npu-
HUMaTbL paBHbIMKU KX 3Ha4veHuto npu a = 0,03;

- ponyckaeTtcs npuHMMaTh Y;= 1 ans Tpy6 noBepxHocCTel Harpesa, ecnm Oa5 76 MM 1 a it 10%:

- ecnim B ykasaHHOM cniyqae D3i 51 mm. To gonyckaeTcs npuHumath Y'=0.95.

5.22.7 HOMWHanbHY TOJLLMHY CTEHKN KONleHa cregyeT NpMHUMaTh Hanbosblieil N3 3HavYeHnid, nony-
YeHHbIX A1 YKa3aHHbIX TPex y4acTKOB KOJieHa, corfiacHo ycnosuto stE sR+c (/* 1. 2,3).

3HauyeHVe pacyeTHOW TO/WWMHbI CTeHkn sRicnegyeT npuHuMaTth no 5.2.2.1—5.2.2.6.

[na ceKTOpHbIX KONEH, N3rOTOB/EHHbIX U3 BECLUOBHbLIX TPY6, HOMUHA/IbHYIO TOMLWWUHY CTEHKN cnegyeT
BblGMpaTb N0 BHYTPEHHEN CTOPOHe KOMeHa, rae S>Ssw +C.

Ecnun cekTOpHOE KO/IEHO M3roTaBnMBaEeTCs U3 CBAPHbIX TPY6 1 KOIPPULMEHT NPOYHOCTY CBAPHOTO LUBA

<1, To cnefyeT NPoOBEPUTb 3HAYEHUE HOMUHA/IbHOW TOJLLMHBLI CTEHKM N0 YHaCTKy pacnosioXeHUsi CBapHOro
LBa.

5.22.8 3HayeHune npubasku ¢ crnegyeT onpeaenaTb coriacHo n. 5.2.1.2. a npubasky c12 Ans kaxgon u3
yKasaHHbIX B 5.2.22 Tpex CTOpPOH criefyeT NpYHUMaTh No TexHnyeckum ycnosuam (TY) Ha usgenuve, cornaco-
BaHHbLIM CO CneuMannu3npoBaHHbIMU HayYHO-UCCef0BaTeNbCKUMY OpraHn3aLusaMu.

B cnyuyae otcyTcTBMA B TY Ha M3roToB/fIEHVE KOJIEH JaHHbIX MO TEXHO/IOTMYECKOMY YTOHEHUIO CTEHKU
KOMeH npu onpegenexHnn npubasky ¢12 AN KOMeH, 3rotaBNnBaeMbiX YKa3aHHbIMY LUMPOKO U3BECTHLIMU CMo-
cobamu, He06X0AMMO YUeCTb cnefytoLlee:

-4na rmbos 13 Tpy6, n3roTaBMBaeMbix Ha TPy6orM604HOM 060pyAOBaHUN METOAOM HaMaTbiBaHUA Ha
cekTop, npubaska c12k sRL Ao/mkHa BbITb HE MeHee onpeeneHHol No chopmynam:

015 HeoborpeBaembIx Tpy6
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c,2

AN Tpy6 nosepxHocTell Harpesa

-ANSA WTaMNoBaHHbIX KOMEH, N3roTas/IMBaeMbIX B 3aKpbITbIX WITamMnax, Wi Ans rubos, nsrotasivsae-
MbIX Ha CTaHKax C HarpeBOM TOKamW BbICOKOW 4aCTOTbl U OCEBbIM NogkaTuem, npubaska c12 Kk sRI gomkHa
npuHMMaTbes B npegenax ot 0,05s go 0,1s; B 3TuX ABYX cny4daax (418 rubos u3 Tpy6, U3rotaBnnBaeMbIx Ha
Tpy6orn6oyHom o60pyfoBaHMM METOAOM HamaTbiBaHWA Ha CEKTOpP, U AN WTaMNoBaHHbIX KOMeH) npubaska
c,2 k Sfn paBHa Hyno, a pacyeT No BHyTPeHHel cTopoHe rmba He NPOn3BOANTCS:

-ANS KOMEH, N3roTaB/IMBaeMbIX Ha poroobpasHom cepfeyHuke, npubaska C paBHa Hynio;

-4,N19 CEeKTOPHbIX KoneH npubaska c12 paBHa Hy”nio;

-4 WTaMNOCBapHbIX KOJIEH C PaCMONOXeHWeM ABYX NPOAO/bHbIX CBAPHbIX LUBOB MO BHYTPEHHEW n
BHELLHeli CTOpOHe KosieHa npubaska c12 k sR3 fo/mkHa npuHuMaTeesa B npegenax ot 0.05s go 0.1s c yueTom

€C/In ero 3HayeHne MeHee eMHULbI:

-ON1A WTaMnocBapHbIX KOSIEH C PacnosioKeHnem NonepeyHoro CBapHoro LWea B cepefuHe ANINHbI Kone-
Ha npubaska c12Kk s paBHa Hysto, a npubaska c12K s,,, A0/HKHA NpUHUMAaTLCS B npegenax ot 0,05s go 0.1s,
B 3TOM C/ly4yaB pacyeT no BHYTPEHHe CTOPOHe KOoMeHa He MpOou3BOAMTCA, Tak Kak Ha 3TOli CTOPOHE KOMieHo
UMeeT yTOJILLEHNE CTEHKM 6onee 3HaunTeNbHoe, YeM BesmunHa KoapduuneHTa K2.

Ecnu onpegeneHve npubasku c12 npou3BOAUTCS, KOr4a OKOHYATEIbHO He BbibpaHa HOMUHasIbHas ToN-
LMHa CTEHKW KOMleHa, TO cnegyeT 3afaTbCsA ee 3HayeHWeMm, Hanpumep, paBHbIM 3HAYEeHWUI0 HOMWHAabHOM
TOMLWMHbI CTEHKV NpsiMO Tpy6bl cornacHo 5.2.1.1—5.2.1.3. ¢ nocneaytlLLeil NpoBepKoi No okoHYaTeNIbHO
BbIOPaHHOMY 3HAYEeHWI0 HOMUHANBbHOM TOJILLMHBI CTEHKWN KOJleHa.

5.2.2.3 lonycTumas ToMLWMHaA CTEHKM [S] fomKHA ObiTb HE MEHee onpegesieHHOW Mo hopmynam:

Ans konex [s] = sRI + c2,

ANsA npAMbIX Tpy6 [s] = sR * c2.

Mpy onpepenexHun (S) B yCNOBUSIX aKCMyaTauuu 3HaveHvue npubaBku c2, onpefensiemMoe CornacHo
FOCT 33962. gonyckaetcst yMeHbLUUTbL NPONOPLNOHAILHO NAaHMPYyEeMOMY pecypcy 3aKcnayartauun o 3ame-
Hbl fleTann unu 40 o4epesHOro KOHTPO/IA TOMWUHBLI CTEHKN.

[N TOHKOCTEHHbIX KO/IeH NaponpoBOA0B, TPYOONPOBOAOB U HAPYXHbIX NEePenyckHbIX TPY6 AnameTpom
6o0nee 200 mm npu a 14 0.03 npubaBky c2 cregyeT NpuHUMaThL B npegenax oT 1 Ao 3 MM B 3aBUCUMOCTU OT
onbITa aKcnyarauuu. MpumeHerne npnbaBkn MeHee 3 MM A1 TPY6 HapyXHbIM AvameTpom 500 Mm 1 6onee
[OJ/DKHO 6bITh COrTacoBaHo CO CneunanM3npoBaHHbIMU Hay4HO-UCCNeA0BaTENbCKUMI OpraHn3aunsamMm.

5.2.3 [JonycTumoe gasneHune

5231 [Jonyctumoe paboyee gasneHne B KoneHax TPy6 KOTMI0B U B NpAMbIX Tpy6ax Tpy6onposoAoB
cnepyet onpefensatb no hopmyne

. 2rM  s-c
iPl- .
D .-irWwW

Mpu BbINOSIHEHUN KOHTPOJIbHLIX PACYETOB MO AAaHHLIM U3MEPEHUI TONLWUHBI CTEHKU BMECTO S - C Cce-
ayeT npumeHaTb Sf- c2

KoathpnuymeHT npoyHoCTH «* cnegyeT npuHumaTh cornacHo FOCT 33962.

KoachdouumeHnTol Ktn Y cnepyet onpefensitb cornacHo 5.2.2.2—5.2 2.6.

PacueT no npueefeHHbIM thopmynam crefyeT Npou3BOAWTb A5 BCEX XapakTepHbIX y4acTKOB Ko/eHa
(/= 1, 2, 3). 3HayeHne npubaBkn c cregyeT NpuHUMaThL cornacHo 5.1.1.4 n 5.2.2.8. MNMpu atom npubaska c,
[OMmKHa onpefensaTbCa N0 HOMUHAIbHON TOMLWMHE CTEHKN.

B kayecTBe AONYCTVMOrO AaBNeHUs JO/MKHO MPUHUMATBCA MUHUMATbHOE U3 BbIYUCIEHHbIX 3HAUYEHWIA.
Ona npameix Tpy6 K, = = 1.

10



FOCT 33965—2016

5.2.3.2 Mpu BbINOAIHEHUMN KOHTPOJILHbLIX pacyeToB (pakTUyeckas ToNWMHA CTEHKM AN NpsAMbIX TPyo6
OO/MKHA onpefensaTbcs cornacHo 5.1.2.2: Ana KoneH crnefyeT BbisIBUTb HauMeHblUee 3HavyeHwe TOSLUHbI
CTEHKM B K&XAOM XapakTEpHOM y4YacTKe KO/ieHa, T. €. Ha BHeLUHel, BHYTPEHHEe CTOPOHE 1 Mo HeliTpasibHOM
NNHWUK. VI3MepeHus cnefyeT Npou3BoAUTbL HE MEHee YeM B TPEX MOMepeyHbIX CeYeHUAX KoMeHa, OfHO U3 KOTo-
PbIX OMXKHO AeINTb KOJTIEHO Ha iBE paBHble YaCTU; Ha KaXA0M 13 y4acTKOB cneayeT Npon3BOANUTb U3MepeHus
He MeHee YeM B YeTblpex ToYkax.

5.2.3.3 BennunHa npo6bHOro AaBneHns npu ruapaBanyeckoM UCIbITaHUN KOSIEH U NMPSAMbIX TPY6 KOTM0B U
Tpy60npoBOAOB He A0/HKHA NpeBbllaTh 3HAaYeHUs, NoYYEeHHOro cornacHo 5.3.3.1 npu 3ameHe Aonyckaemoro
HanpsbkeHus [o] Ha [o]/1.

5.2.3.4 BenmuuHa gonycTvmoro paboyero uamn npobHoro AasneHns B Tpybe nnm TpybonpoBoge A0/MKHA
NPUHUMATLCSA PaBHOW MUHUMa/IbHOMY 3HAUYEHWI0 COOTBETCTBEHHO paboyero Wau NPo6HOro AaBfeHus, nony-
YEHHOro AN1A NPSAMOro yyacTka Tpy6bl AN paccMaTpyMBaeMbIX YH4aCTKOB KaX0ro 13 UMeLWNXCH KOMEH.

5.2.4 PacyoTHasa TemnepaTypa CTeHKU

5.2.4.1 PacuyeTHass TemnepaTtypa CTEHKM Tpy6 NOBEPXHOCTEW HarpeBa KOT/IOB BCEX CUCTEM AOJ/IKHA
onpeaensATbca N0 HOPMaTUBHLIM MeToAam TENsI0BOro U rmApaB/IMYecKoro pacyeToB KOTN0B. [Mpy 3TOM [0K-
Hbl ObITb PacCMOTPEHbI pPas3/iMyHbie YYacTKU MakeTa, MMelLme Kak HauBbICLLYK TemrepaTypy napa, Tak v
Hanbo/bLUYIO TEMIOBYIO Harpysky, a Takke y4yacTKu, KOHCTPYKTMBHbIE OCOBEHHOCTM KOTOPbIX MOryT 06ycro-
BUTb Hanbosiee BbICOKYO TemMnepaTtypy CTeHku. Mpun ycTaHOBKe 3a NakeToM, A8 KOTOPOro onpeAensercs TeM-
nepatypa CTeHKW, NapooxnaauTens cneayeTt BBECTU NpubaBKy K pacyeTHOM TemnepaTtype cpefpl, y4uTbiBato-
LLYI0 BO3MOXHOE NOBbILLEHVE hakTYecKoro TenI0BOCNpUATMA NakeTa Hag, pacyeTHbIM. BennumHa npnbasku
[OMXHa BbIGUpaTbCA KOHCTPYKTOPCKOM opraHu3auumeid B npegenax ot 0 go 10 °C.

5.2.4.2 flonyckaeTca onpefeneHve pacyeTHOW TemnepaTypbl CTEHKU Tpy6 NOBEpXHOCTelW Harpesa no
YMpPOLLEeHHbIM dhopMy/iam:

-ANA BEPTUKaNbHbIX U cnaboHaknoHHbIX (40 30e OT BepTuKanun) KOTeNbHbIX TPYO KOT/I0B C eCTeCTBEH-
HOl W NpVHYAUTENbHOW uuMpkynsuvein npu paboyeM gasneHun He 6onee 16 MMa u npu MakcMMasibHbIX
yAENbHbIX TEM/I0BOCNPUATUSX MOBEPXHOCTM HarpeBa MO HapYXHOIN noBepxHoCcTW Tpyb qmex < 407 kB1/mM2
(350103 kkan/(m2u))

t= +60"C;

-ANns Tpy6 KOHBEKTUBHbLIX NeperpesaTeneli KOTNOB ¢ paboyum gasneHmem He 6onee 2.5 MMa n Temne-
paTypoli napa He Bbiwe 425 “C npu MakcUMasbHbIX YAeNbHbIX 3Ha4YeHNUAX TeNI0BOCNpuAaTUS qmexii 70 kBt/m2
(60 103 kkan/(m24))

r=fp+70 °C.

-4na Tpyb yyacTKOB NepBUYHbIX Neperpesartesieil, pacrnosioXeHHbIX B 30He Temnepartyp rasos MeHee
650 LOC. He3aBMCKMMO OT paboyero faB/eHns KoTnoB (ecnn Ko3thULMEHT rMapaBInYeckoii pasBepkn He me-
Hee 0.95)

t=ty50 "Cy

-ana 3KOHOMaI7I3epoB Heknnauwiero Tuna KoTsoB C €CTeCTBEHHOW © I'IpVIHyp,VITeI'IbHOI?II LI,I/IpKy}'IFILI,VIeVI
t= [+ 30 °C;

- ANA KOHBEKTUBHbIX 3KOHOMaVI3ep0B NPAMOTOYHbIX KOT/10B
t=tm+40 X .

Temnepatypy cpefpl crnegyeT NpUHMMaTb PaBHON onpefeneHHol U3 TENOBOrO pacyeta Temneparype
Ha BblXo4e U3 nakeTa npun HOMWHa/IbHO npon3BoANTENbHOCTI KOTNA.

5.2.4.3 ins HeoborpeBaeMbix Tpyb pacyeTHy TemnepaTypy CTEHKM cneayeTt NpUHUMaTb PaBHON TeM-
nepartype cpefbl Ha BXxoAe B TPyOy.

[ns HeoborpeBaembIx NapannenbHO BKIKUYEHHbLIX TPY6 (KONn4ecTBo Tpyo ABe M 601€ee) yunuTbiBaemyto
pas3Bepky TemnepaTyp Ha BXoZe criefyeT NpuHUMaTh Tak Xe, Kak A5 Kossiektopos (cm. 5.1.4.2).

5.2.4.4 PacyeTHyto TemnepaTtypy CTEHKM TPy6 NOBEPXHOCTEN Harpesa napoBOASAHbIX TEMNI006MEHHNKOB
(napooxnaauTteneii n ap.) cnegyet NPUHUMATbL:

-ANA oxnaguteneiil, pacnosioXeHHbIX B KO/IJIEKTOpaxX HacCbIWEHHOro napa, paBHOlM TemnepaTtype Ha-
CbILLEHNS;

1n
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-ANS oxnaguTenieil, pasmeLleHHbIX B KOMJIeKTopax neperpeToro napa, paBHOl Temnepatype neperpe-
TOro napa B fJAHHOM KOJ1/IEKTOpE;

-4NA oxnaanTenei, pacnosiokeHHbIX B BOAAHOM NpocTpaHcTBe 6apabaHa koTna, a Takke 41a Tenno-
06MEHHMKOB ABYXKOHTYPHbIX KOT/I0B paBHOl TeMnepartype 6onee ropsyeit cpefbl, onpefeneHHoi no Tenso-
BOMY pacyery.

5.2.4.5 PacueTHylo TemnepaTypy CTeHku TPyO NoBepxHOCTeli Harpesa NapoBOAAHBLIX W ra3onapoBbiX
Tenn006MeHHNKOB criedyeT onpeAensTb no o6Leli MeToAvKe TeNI0BOro pacyeTa.

5.2.5 TlpuBepeHHOe HanpsxeHue

5251 MprBegeHHOEe HanpshkeHue OT AeCTBUS BHYTPEHHEro AaBfIeHNs B KOleHax Tpyb U B NpsAMbIX
Tpybax kOT/10B 1 TPy6ONPOBOAOB CedyeT onpeAensaTb N0 O4HON 13 ciegyoLwmx opmyI:

No HOMWHA/IbHON TONLWMHE CTEHKU

no hakTNYeckol TOMLLUMHE CTEHKN

o J-[n S~ 4 K'Y
“200 a KY, )s,-c7

[na xoneH cnegyeT NpuHMMaTh Hanbosbluee 13 NONYYEHHbIX TPEX 3HauYeHuit a.

3HaueHusa BenuunH @, Kt, Y 1 ¢ cnegyet npMHumarb cornacHo 5.2.3.1.

5.2.6 Tpe6oBaHWa K KOHCTPYKL UK

Tpy60onpoBoabl, MMEIOLLME HeYKPEeNIEHHbIe UMW YKpeneHHble 0TBepCTus (TPOHNKOBbIE COeANHEeHUS
W T. N.), 4O/IKHbI YA0BNETBOPATL COOTBETCTBYIOLMM TPEBOBAHNAM K KOHCTPYKLMK, N3NI0XEHHBIM B pasgene 6.

5.2.7 oNoNHNTENbHbIE HANPSXeHUs

JononHutenbHble HanpskeHWsa OT AelCTBMSA BHELLUHUX Harpy3ok (0CeBOW Cunbl, U3rnbatoLwmx n KpyTa-
LLMX MOMEHTOB) M CaAMOKOMMEHCcaL Wil TENIOBOrO paclUMpeHns fO/MKHbI ONpeAenAaTbCsa U orpaHnyYMBaTbCcs Co-
rnacHo FOCT 33964.

5.2.8 NoBEpPOYHbIli pacyeT Ha ycTanocTb

MoBepoyHbIli pacyeT Ha MasioLMK/I0BYIO YCTanocTb criedyeT npom3BoauTb cornacHo MOCT 33964.

5.3 KoHuuyeckne nepexopfsbl

5.3.1 PacyeT TO/ILWNHBbI CTEHKK
5.3.1.1 HomuHanbHasA TO/LMHA CTEHKA KOHMYECKOro nepexoja Ao/hkHa 6blTb He MeHee onpeaenieHHoN
no OAHOW U3 cnegyowmnx opmyn;
AN 6eCLOBHbIX (TOYEHbIX, WTaMNOBaHHbIX, 06CaXEHHbIX U3 TPy, KOBaHbIX U AP.) KOHNYECKUX nepe-
X008
S p-Q ----------- (C.
2|o]cosa-p

A1 KOHNYeCKnX nepexo[os € NpoAo/sibHbIM CBapHbLIM LLIBOM

2[o]pu.cosa-p

roe D — BHyTpeHHWii guameTp 60/bLUero 0OCHOBaHMSI KOHUYECKOTo nepexoaa, M,
a — Yrosl KOHyCHOCTW, pPaBHbI NMOSIOBUHE Yrna y BEPLUMHbI KOHUYECKOro nepexoaa, rpagychl (pUcyHok 1).
dopmynbl NPUroaHbI NPU COBAEHNN CreayIOLWNX YCOBUIA,
ansa a i 15°

0.003 <?—£.<50,35.
D
ona 15* <a £45°

0,003 £-——£0.15 n 1-2- s-¢
D D Jcosal\l D) ~5~"

roe DO — BHyTpGHHMVI AnameTp MeHbllero oCHoBaHMA KOHUYECKOro nepexoga, Mm.

12
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PucyHok 1 — Cxema KOHWYEeCKOro nepexofHoro yyacTka

5.3.1.2 KoathhnuMeHT NpoYHOCTH < NPOAO/SILHOTO CBApPHOro COeAMHEHNS [O/HKEH NPUHUMATLCH CO-
rnacHo pasgesny 6.

5.3.1.3 BenununHa npmbasBku C fO/KHa onpefenaTbcsa cornacHo 5.1.1.4. NpousBoacTBEHHAA NpubaBka
€, A0/HKHA NPUHMMATLCS PaBHOIA:

- 4NA 6eCLOBHbIX KOHUYECKUX NEepexofoB — 3HAYEHWI0, YCTaHOB/IEHHOMY COOTBETCTBYIOLLUMU TEXHU-
YeCKVMMN YCNOBUAMMW A1 NPUHATON TEXHONOTUW U3TOTOBIEHUSI KOHUYECKMX NepexoaoB:

- AN KOHUYECKMX NepPexXofoB € NPOAO/bHbIM CBAPHBLIM LLUBOM, U3rOTOBJIEHHBIX U3 INCTa — Hanbosblue-
MY MWHYCOBOMY OTK/TOHEHWIO MO TOJILMHE NINCTA.

5.3.1.4 PacyeTbl N0 NpMBEAEHHON MeToAMKE MPUMEHWUMbI /1 KOCOCUMMETPUYHbIX KOHUYECKUX nepe-
XOA0B, Yy KOTOPbIX YI/bl HaK0Ha obpasyoLei K guaMmeTpanbHOW 0CM CUMMETPUM B Pas3fIMyHbIX MIOCKOCTAX
pas3nnyHbl (B TOM YMc/e OAWH U3 HAUX MOXET 6biTb PaBeH Hy/H0).

B pacueTHbIx hopMynax cnegyeT UCnonb3oBaTb Hanbosbliee 3HaYeHne yrna KOHyCHOCTU.

5.3.2 [JonycTtumoe faBrieHue

5.3.2.1 flonycTmoe paboyee fasreHne npy KOHTPO/bHbIX pacyeTax N3roTOBMIEHHbIX KOHUYECKNX nepe-
XO[L0B O/IKHO onpefensaTbes no cneaytoLleil opmyne

2(s-c)|o]«pw cosa
I/I De(s-c)

[na 6eclwosBHbIX nepexogos = 1

3HayeHve npubasBkn C 4O/HKHO NPUHMMATbLCA cornacHo 5.3.1.3.

5.3.2.2 BenmumHa npobHOro AaBfeHns npy rmapasanyeckoM UCMbITaHWW He AO/KHA NpeBbIwaTh 3Have-
HYA, NOlyYeHHOro cornacHo 5.3.2.1 npu 3ameHe fonyckaeMoro Hanpsbkenus [o] Ha [0),.

5.3.2.3 BenuunHa npuHaToro paéouyero nau npobHoro AasneHns B TpybonpoBoge He JO/MKHA MpeBbl-
lwaTb HaMMeHbLUero AONyCTMMOrO 3HayeHus ANS KaxkAol 13 getaneii Tpyb6onposoda W. B YaCTHOCTW, AN
KOHNYECKUX Nepexopos.

5.3.3 TlpuBefeHHOe HanpsxeHne

MpuBefeHHOe HanpsiXeHue OT BHYTPEHHEro AaB/ieHUsA B KOHMYECKOM Nepexoe AO/IKHO OnpeaenaTbes
no cnegytouieii chopmyne

P[P +(s-c)j
2(s-c)tpwcosa’

3HayeHne KoahPuymeHTa NPpoYHOCTH [,0/DKHO NpUHUMAaTbLCA cornacHo 5.3.1.2.

5.3.4 PacyeTHasa Temnepartypa CTEHKN

PacueTHas TemnepaTypa CTEHKM KOHWYECKOro nepexoga [o/hKHa MPUHUMAaTbCA paBHOM Hambosnbluei
pacyeTHOW Temnepartype CTeHKW NpsiMoii TPyObl, K KOTOPOI Nepexos, nprBaprBaeTCs.

5.3.5 Tpe6oBaHNA K KOHCTPYKL MUY

5.35.1 Mpwu yrne koHycHocTn a £ 15° No KOHLaM KOHMYeCKOro nepexoAa, NpuBapeHHbIM K Tpybonposoay
1-/4 kaTeropuu, pekomeHayeTcst o6ecneynTb LUINHAPUYECKME yYacTKu A/IMHOW He MeHee ABYKpPaTHOW ToNwWwm-
Hbl CTEHKV nepexoaa.
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5.35.2 ConpshKeHNs KOHUYECKOW U LMAUHAPUYECKON YacTeli Mo BHYTPEHHEN 1 HapyXHOW NoBEepXHO-
CTAM KOHMYECKOro Nepexoja, BbIMOMHAEMble MexaHN4yeckoit 06paboTKoi, AO/MKHbI 6biTb NNaBHbIMK (N0 pa-
Anycy He meHee 3 MM), 3a UCK/TIOYEHNEM NepexofoB 0T KOHNYECKON K MeHbLUuel LWINHAPUYECKO YacTu no
BHYTPEHHEel NOBEPXHOCTW W OT KOHWYECKON K 60MbLuel LUINHAPUYECKON YacTy NO HAPYXXHOW NMOBEPXHOCTY.

5.3.6 [MoBepoOuYHbI pacyeT Ha ycTanocTb

[MoBepoOYHbIA pacyeT Ha ManoLMKIOBYHO YCTasloCThb criefyeT npoBoauTb cornacHo FOCT 33964.

5.4 Bbinyknble gHuwa

5.4.1 PacyeT TONLWMHbI CTEHKWA 3NTMNTUYECKOTO M Nonycepuyeckoro gHua

a— rnyxoe a//MNTUYecKoe AHuLLE; 6 — rTyxoe nonycdepnyeckoe AHNLLE:
B — 3/IIMNTUYECKOE AHULLE C Na30BbIM OTBEPCTUEM
PucyHoK 2 — Bbinyk/ible AHMLLA

54.1.1 HoMWHanbHas TONWMHA CTEHKW AHWULL, 3UNTUYECKOl unn nonycdepuyeckoin popmbl B COOT-
BETCTBUM C PUCYHKOM 2 [O/MKHA ObITb HE MEHee onpefesieHHoW nNo hopmyse

s-sR*c.

rae npw pacyeTte nNo BHyTPEHHEMY AvameTpy
5 pD 0
*  A<plo]- p 2/
npu pacyeTe N0 Hapy>XXHOMy AnameTpy
D, A,
PR D
4tp(o) +p 2ha
dopmynbl NPUrOAHbI NPU COBMAEHUN CNeyoLLMX YCTOBUIA:
0.5£bHO£0.2; 0.5ShJDa20.2; 0.12>(s- c)ID<:0.0025.

5.4.1.2 KoathhUuneHT NPOYHOCTY pAO/HKEH ONpeaensaTbCsa cornacHo pasgeny 6.

5.4.1.3 3HauyeHWe NpmbaBKM C JOMKHO onpeaensaTbcs cornacHo 5.1.1.4.

TexHonornyeckas npubaska €12, KOMNeHcHpyloLWas yToHeHe NUcTa Npyu WTaMnoBKe BbIMYKI0ro AHU-
wa. Ao/HKHa NPUHUMATBLCA MO AaHHbIM HT/, Ha U3rotosreHne gHuLa.

Ecnn HoMMHanbHasA TOMLWMHA MCTa HeM3BEeCTHa, TO A1 NpefBapuTesibHON oueHkn npubasky c12 fo-
nyckaeTcs onpefenaTb no opmyne

cl2

EC/iM HOMUHaNbHaA TO/LIMHA NNCTa U3BECTHA UM NpeaBapuTesibHO NPUHATA, TO NpubaBka ¢ 12 Ao/mkHa
onpegenaTbcs no hopmyne

c12

rae J112— yToHeHve BbINyK/0ro AHMLLA NpY WITAMMOBKe, NpuHUMaemoe no HT Ha uzgenve.
[lonycKaeTcsi He yuMTbiBaTbh YTOHEHVE AHMLLA, €CMV OHO HE NPEBbIWAaeT 5% HOMUHA/IbHON TOMLLMHBI
nucta. Ecnim yToHeHne 6o/blie 5%. To npu onpeaeneHun npuéaskn ¢ 12 yunTbiBae€TCS pPasHOCTb MeXAy yTo-
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HeHnem [112 n yToHeHueM f. paBHbIM 5% HOMUWHa/IbHON TOMLWMHbI AMcTa. COOTBETCTBEHHO hopMynbl ANns
onpegeneHus npubaskm c12 uMeroT BUA:

€C/In HOMUHa/lbHas To/lWKMHa NINCTa Hen3BeCTHa, n

a2 -

€C/In HOMHa/IbHas ToJIWKMHa INCTa N3BECTHA UK npeaBapuTesibHO NpuHATa.
Mpu pacyeTax MakcMmasibHOE YTOHEHNe cnefyeT yunuTbiBaTh B Cpe,quI7I 4acTu BbINYK/0ro AgHuLLa {He3a-

BMCMMO OT ero hopmbl) Ha naowaamn, onpegensiemMoii No BHyTPEHHel NOBEPXHOCTU BeNNUnHOn "Dm(s - ¢)

OT KPOMKM Ma30BOro 0TBEPCTUSA WM OT LLeHTPasIbHOWM TOYKM TIYXOro AHMLLA, a Takke Ha yyacTke nepexoja oT
LUMIMHAPUYECKON YacTu K BbINYKAOM ANA 3NIMNTUYECKNX U TOpocheprnyecknx AHULL. Y4YacTok nepexoda [os-
XEH paccmaTpmBaTbCs N0 BHyTpeHHel noepx140cTv fHULLA Ha A/IMHE HE MeHee onpeaensemMoin no hopmyne

1-0.55kr,

roe r=0.0950 Ans AHULY, 3NMNTUYECKOW 1 TOpoctheprnyeckoin hopmsbl.
[onyckaeTcs yuacTok nepexofa paccmarpuBaTh N0 HAPY)XXHOW NOBEPXHOCTW BbINyK/0Oro Axuwa. B atom
cnydae chopmyna nmeeT BuUg

fig=0.55ng,

raemBr+s{uwmrg=r+s,).

Ecnn no npuHATOW TEXHOMOTMW WM3rOTOB/IEHUS AHMWLLA BO3MOXHA MOTEPS Ha OKa/uHy, TO ee cnepyeT
yyecTb Npu BbIGOpe TOMLWMHbI N1CTa NpU TOMLWMHE okanvHbl 6onee 0,5 Mm.

5.4.1.4 HomvHanbHasa TOMWMHA CTEHKN AHMLLA AO/MKHA NPUHUMATbLCA HE MEHEe HOMUHA/IbHOW ToAWwum-
Hbl CTEHKV LUMAMHApUYeckoro 6opTa, onpeAenieHHol No pacyeTHOW TonwwmHe npu Pp= 1.

HomuHanbHas ToMWMHa CTEHKN AHULA AO/KHA ObiTb HE MeHee 6 MM.

[Ona gHWW, ¢ BHYTPEHHUM guameTpomM MeHee 500 MM gonyckaeTcs To/IWMHA CTEHKM HEe MeHee 3 MM.

5.4.1.5 IHMWa C NepeMeHHOl TOJLMHON CTEHKM U3 yrnepoaucToil ctanm (pucyHok 3.3.) O/MKHbI pac-
CuMTbIBaTLCA COrNacHo 5.4.1.1, npu aTOM pacyeTHas TO/ILMHA CTEHKM [O/DKHA NPUHUMATBLCSA PaBHOW cpefHe-
apuMeTMHEeCKOMY 3HAUYEHMIO N3 HAUMEHbLUEN N HanboNbLUEW TOMALWMHBI:

s 70.5(s, *s2).

dopmyna npuMeHumMa npu s2>s,, npu aTom s2< 2s,.

Mpu Hannuum B AHWLWE nogpesa A1 YNJOTHEHMS Na30BOro 3aTBopa ocTawlascs B MecTe nogpesa
TO/MHA CTEHKM S3 fo/kHa OblTb HE MeHee s.

5.4.1.6 ins AHWLL C NOCTOAHHOW TOJILMHON CTEHKA MWHUMasibHasA TO/ILMHA CTEHKM B MecTe nogpesa
AN ynnoTHEHUs Na3oBoro 3areopa s3 (CM. pUCyHOK 3) A0/HKHA ObITb HE MEHee pPacyeTHOW TOMLWMHbI CTEHKN
[OHuWLWa, onpefesnieHHol cornacHo 5.4.1.1 npu <p= 1.

Ona gHVLW, C NOCTOSAHHOM U NepeMeHHON TOJILLMHON CTEHKW yKa3aHHOe 3HayeHue TOJILMHbI CTEHKN S3
[ONyCcKaeTcs yMEeHbLUNTb, €C/N 3TO NOATBEPXAEHO NOBEPOYHLIM PACYHETOM Ha MPOYHOCTb C 06OCHOBaHWEM
pecypca aKcnayaTtauum.
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PucyHok 3 — Ma3oBoe 0TBEPCTUE B BbINYK/IOM [JHWLLE NEPEMEHHONR TOMLLMHBI

5.4.2 PacyeT TO/WUHbI CTEHKN TOpOCdEepnYeckoro gHuuia

5.4.2.1 TonwyHa CTeHKM TOpocheprUUeckoro AHMLLA BbINOMHAETCS No dopMynam s 3IUNTUYECKNX
[HULL HacTosILUX Hopm.

[onyckaeTca pacyeT Ha NPOYHOCTb TOPOCHEPMUECKOTO AHKLLLA NPOM3BOAUTL MO dhopmynam FOCT 14249.
5.4.2 2 KoathpMuMeHT NPOYHOCTY AHULA YA0/DKEH ONpefensaTbCsa cornacHo pasaeny 6.

5.4.2.3 BenmumHa npubaBku gHMLA C O/DKHA onpefensaTbes cornacHo 5.1.1.4.

5.4.3 [JonycTumoe faBneHune

5.4.3.1 [onycTumoe paboyee faBneHne npu KOHTPOSIbHbIX pacyeTax U3roTOBJIEHHbLIX ANIUNTUYECKUX,
nonyccepmnyecknx 1 TopoctheprUecKNX AHNL, AOMKHO ObIThb HE MeHee onpefeneHHoro no opmynam

[p1- *(8-Q<plo| 2h

€C/M HOMUHa/IbHbIM ABNAETCA BHyTpeHHI/IVI AnameTp;

(P), 4|s fM gl 2h°

€C/IN HOMUHASIbHLIM SIBNAETCS HaPYXHbI gnameTp.

3HaueHue koappuLMeHTa NPOYHOCTM <P U 3HAUYEHWe NPUBaBKM C AO/MKHbI ONpeAensTbCs COracHo
5412 wnb5413.

5.4.3.2 lonycTumoe pabouee faBneHue A5 Topochepnyecknx AHULL, MOXET onpeaensitbCA CornacHo
FOCT 14249.

5.4.3.3 BennunHa ﬂp06HOF0 AaBNneHna npu rnapassindeckoMm UCnblTaHUM He A0JKHa NpeBbllaTb 3Ha-

YeHus. NoslyyeHHoro cornacHo 5.4.3.1 n 5.4.3.2 npu 3aMeHe B pacyeTHbIX hopMynax AonyckaeMoro Hanps-
XeHus (a] Ha [a]1

5.4.4 TlpuBefeHHOe HanpsXXeHne OoT BHYTPEHHEro gaBneHuns
MpuBeAeHHOe HanpsXXeHne OT BHYTPEHHETO AaBNeHNs 3NANNTUYECKMX, NONycdepryeckmnx n Topocde-
pYYecKnX AHULL, AOMKHO onpeaensaTbes no hopmynam:
D *($C¥) 8§ «
4<p(s-c) 2h'

€C/M HOMUHa/IbHbIM ABNIAETCA BHyTpeHHI/IVI anameTp;

4tp(s - ¢) 2ha*
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€C/IN HOMVHAJIbHbLIM SIBMISIETCA HapyXHbIl AgnameTp.

3HaueHns KoahuLMeHTa MPOYHOCTUM P U BeNUUMHbI NMPUGaBKN C AO/HKHBLI ONpPefensaTbCa COrnacHo
54.12 n5413.

5.4.5 PacuyeTHaa Temnepartypa CTEHKMN

5.4.5.1 PacyeTHaa TemnepaTypa CTEHKM HEOOOrpeBaemoro AHUWAa f0/MHKHA NPUHUMATLCA PaBHOW TeM-
nepaTtype CTEHKM fieTanu, K KOTOPOI AHULLEe NpuBapuBaeTCcs.

5.4.5.2 Ana oborpeBaemoro AHuwa Temnepatypa CTEeHKM AO/HKHA MpUHUMAaTbCA cornacHo 5.1.4.1 u
5.1.4.2, HO He Ao/MmKHa 6bITb MEHee TemnepaTypbl CTEHKM AeTanun, K KOTOPOi AHULLEe npuBaprBaeTcs.

5.4.6 TpeboBaHne K KOHCTPYKLUK

5.4.6.1 Hanb6onblunii gnameTp OTBEPCTMSA B BbINYK/IbIX AHWLAX OO/KEH YLOBNETBOPSATb YC/IOBUIO
dID 1 0.61. ecnu HOMUHa/bHLIM SIBASAETCA BHYTPEHHWI AnameTp AHuwa, u ycnosuto d!Daii 0.6. ecnn HoMK-
HaslbHbIM ABNSETCA HapYXHbIN AnameTp.

5.4.6.2 na BbINYKAbIX AHUL, TOMALWMHA CTEHKU LWAVHAPUYECKOTo BopTa [O/KHA ObliTb HE MeHee pac-
YeTHOl TOMLWMHbI CTEHKN 06eyaiikn, paccumTaHHo B cooTBeTcTBuM ¢ 5.1.1.1 nnmn 5.2.2.1 npu = 1.

Ecnu gnvHa umnnHapruyeckoin oTbopToBaHHOW YacTu fHMLLA YAOBNETBOPSET YCI0BUIO

/>0 .8"(s-c) — [na SNIUMNTUYECKOrO0 W Topochepuyeckoro AHuULa WM YC/IOBUIO

/> 0.3jD,|s - c) — Aana nonyctepuyeckoro gHuuia, To ToNWmMHa LMAnHapuyeckoro 6opra fomxHa 6biTb He

MeHee TO/LMHbI CTEHKWN 06evaliku, paccuntaHHoli B cootBeTcTBuM ¢ 5.1.1.1 unan 5.2.1.1 npu ¢p= 1.

Ecnv gnvHa unnuHgpuyeckoro 6opta paBHa ykasaHHbIM Be/IMUMHAM WAW MeHee uX. TO fonyckaeTcs
TOMLWMHA CTEHKM LUMHAPUYECKOTro 6opTa, npuHaTas cornacHo 5.4.1 n 5.4.2.

5.4.6.3 [lonyckaeTcs npumeHeHne nonycdepnyecknx gHuLy, 6e3 uunmHgpuyeckoro 6opTa, T.e. npu | = 0.

5.5 Tllnockue gHuwa

5.5.1 PacyoT TO/WMHbI KPYTAbIX NOCKUX OHULL
5.5.1.1 HoMuHanbHas ToMLWMHA KPYr/10ro AHULA A0/MKHA OblTb HE MEHee onpefesieHHoi no opmyne

s,=sl?+c.

Ons gHWUW, c oT6OPTOBAHHOM LMANHAPUYECKON YacTbio, KOTOPbIe COOTBETCTBYIOT PUCYHKY 4.e. BMecTo O
B hopMyny cnegyet noAcTasnaTb Benuumuy (D - ).
KoahpuumeHT K cnepyet npyHMMaTth paBHbIM:

- ANS AHULY, KOHCTPYKLUMSA KOTOPbIX MpUBEAEHa Ha pUCyHKe 4. a. npu /2: ,fD,,,S K =0,42KI" HO He MeHee
0.35;

- ANS [HWLL TOR e KOHCTPYKUMKW, HO npu / < , & TaKKe AN AHUL, KOHCTPYKLUIA, MpUBEAEHHbIX Ha
pucyHkax 4. 6. B. K = 0.45K,, Ho He meHee 0.35;

- 0119 OHWLL, KOHCTPYKLMSA KOTOPbIX NpUBEAEHa Ha pUCyHKe 4. T, Npy NOJIHOM NpoBape TONWMHbI AHKLA
0fHOCTOPOHHUM wBoM K =0.55 K, 1 AByCTOPOHHUM wWwBOM K = 0.45KV

- ONA [HULLL, KOHCTPYKLUUA KOTOPbIX NpuBeaeHa Ha pucyHke A.4, K= 0.53;
- ANA OHUL, KOHCTPYKUKUA KOTOPLIX NpuBefeHa Ha pucyHke 4. e. K =0,35.
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nr*

Iy, 20,7a
« o

&2*0,79

PucyHok 4 — Tunbl NAOCKUX SHWULL

KoachdpuumeHT Kn cnegyeT onpegenaTb no hopmyse

K, «0.5+.10.25-Fmme— -l :
1 4 So 2\a\z -p

roe [a]2— HoMuHanbHOE gonyckaeMoe HanpshkeHue Ans MeTanna UinuHapuyeckoi getanu, MMa.
[onyckaeTtca koadhdumumneHT K, onpegensats no HOMorpamme (CM. pucyHok 5), ecnm [0]7 = [o].
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PucyHok 5 — Homorpamma ans onpegenexusi koapguumneHta K, npu pacyete KpyribiX NAOCKUX AHULL

3HauveHve koathduumeHTa KngomkHo 6biTb He meHee 0.76.
Mpu oTpyuaTensHOM 3HaYeHUU NMOAKOPEHHOrO BblpaXeHus cnegyeTt NpuHaTh /C=0,76. MuH1uManbHas
TO/LWMHA cTeHKu sO fo/MmKHaA onpeaensaTbes no gopmyne

pD

TonwmHa CTEHKU LUMHAPUYECKOl AeTanu B MecTe NPUCOeAVNHEHUS MIOCKOTO AHULLA UK LUIMHAPUYe-
CKO¥i YacTy NJI0CKOTo AHULLA A0/KHA 6biTb He MeHee sO.

KoadhpuuymneHT KQcneayeT NnpUHMMATL paBHbIM C/IEAYIOWNM 3HAYEHUSAM:
- ana gHnwa 6e3 oteepctus KO = 1,0;
- ANA AHULL C OTBEPCTUEM

- AN8 AHULLA C ABYMSA U 60M1ee OTBEPCTUAMM

Ko
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PucyHok 6 — BbI60p MakCMManbHOW CyMMbl 4UaMETPOB OTBEPCTUIA 1 UX XOPA B AUAMeTPasibHOM CeYEeHUN AHULLA

BenuuuHa Id, go/mkHa NpUHMMATLES Kak MakcMmasbHas cymMa AuameTpoB OTBEPCTUId WNW UX Xopa B
Hanbonee ocnabneHHoOM AnameTpasibHOM CceyvyeHun gHuLa {PUcyHok 6):

2 463 « A

Ad ~
} ~ max dt

MpubaBka ¢ fomKHa NpuHUMaTtbes cornacHo MOCT 33962.

5.5.1.2 NS [HWLW, CBApeHHbIX M3 ABYX YacTell, Ko3(ULMEHT NPOYHOCT CBAPHOTO COEAMHEHUS W
cnepyet onpefenaTb cornacHo pasgeny 6.

5.5.1.3 TonuwwHa Naockoro fHuwa Ao/mkHa OblTb HE MeHee TOMWMH CTeHKV LWINHAPUYECKOW 4acTw,

onpegeneHHoit cornacHo 5.2.1.1.
5.5.1.4 NS AHULL, KOHCTPYKLUUA KOTOPbIX M306paxeHa Ha pucyHke 4, 6 1 B, TOMWUHA AHMLWA B MecTe
KO/IbLIEBOI BbITOUKM [O/MKHA YAOBNETBOPAThL YCNOBUIO

4C.

YkazaHva no BbI6OPY BeNNUMHBI I NPpMBEAEHbI Ha pucyHke 4, 6.
5.5.2 PacyeT TONWMNHbI KPYTbIX NMIOCKUX KPbILeK
5.5.2.1 HomuHanbHaa TO/LWMHA KPYIONA KPbILLKM AO/MKHA ObiTb HE MeHee onpegeneHHol no gopmyne

Si * 4cC,
rae SR - KmDk

N5 KpbilLeK, KOHCTPYKLMS KOTOPbIX COOTBETCTBYET PUCYHKY 7, pacueTHblii anameTp Dku koachdmumeHT

KT cnegyeT npuHumaTth cornacHo Tabnuue 4.
Mpubaska ¢ fomKHa npuHumatbes cornacHo FOCT 33962.
5.5.2.2 ToNWyHa KpbILWKY MO KOMbLLEBOMY YHaCTKy [eCTBUA yCuamsa oT 601TOB J0/KHA YA0BNETBOPATL

yC/I0BUIO
s3>0.7s,.
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PucyHok 7 — KpyTble niockue KpbILwKK (3ar/1yLuKu)

5523 KOHCTPYKUUA KPbILWKW, NOoKasaHHasa Ha puUcyHke 7, r. npu Du> 500 Mbl K NPUMEHEHUIO HE PEKO-
MeHayeTcs.

Tabnuya 4 — 3HaveHve koadpdmumerTa KT ans Kpyr/ibiX KpbILLek

Tun KOHCTPYKLM KPBILLKA no PUCYHKY 7 (0]4 K,n
a o 0.5 Dbl DU
6 ou 041
B Du 0.53
r Du 125
i) Db 041
55.2.4 [Nns Kpbiwek, KOHCTPYKUMS KOTOPbIX COOTBETCTBYET PUCYHKY 7. A. ycwuniue 3aTsara 60NTOB He

[O/MKHO NpeBbIWaTh ABYKPATHOIO YCUINA OT BHYTPEHHErO faBneHus.

5.5.3 PacueT TONLWMNHbI OBas/ibHbIX Y MPAMOYTFOMbHbIX KPbILleK

5531 HoMuWHanbHas ToAWMHa 0BaslbHOW UAWM NPSMOYTO/IbHON KPbILWKX (PUCYHOK 8) fo/mKHA OblTh He
MeHee onpefeneHHon no dhopmyne

* «K? +C-

rage slR- KmYm

KoathdpuumneHt KT cnegyet npuHuMmatb cornacHo n. 5.5.2.1.
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PucyHok 8 — OBasibHas (MpsAMOyrosibHas) naockas Kpbllika

KoathdouumeHT Y cnegyeT onpefenaTb no gopmyne

Y, 141
W

Mpubaska c go/mkHa NpuHUMaTbes cornacHo MOCT 33962.

55.3.2 [N 0BasibHbIX U NPAMOYTO/IbHbIX KPbILWEK A0/HKHbI BbINO/IHATLCA Ycnosusa 5.5.2.2—5.5.2.4. npu
3aTom B 5.5.2.3 BMecTO cpegHero gnameTtpa npoknagkm Du cnegyet npuHuMarth n + b. rae b— wvpuHa npo-
Knagku.

5.5.4 JonycTtumoe faBfieHno

554.1 JonycTumoe pabouee faBfeHNe U3roTOBMEHHbIX AHULL W KPbILEK NPU KOHTPO/IbHbIX pacyeTax

cnepyeT onpefensiTb N0 OAHOI U3 cneayoLmx hopmyn:
[ONS KPYTbIX GHULL,

A8 KPYTbIX KPbILWeK

ANA OBa/ibHbIX N NPAMOYTO/1IbHbIX KPbILLIEK

Mpun BbINOTHEHUN KOHTPO/bHbLIX pacyeToB NO AaHHbLIM U3MEPEHW TONLWMHbI CTEHKM BMECTO S, - C Cre-
AyeT NpUMEHATbL Su - Cc2.

5.5.4.2 BenmunHa npo6HOro gasneHuns npy rngpasnnyeckoM UCNbITaHUM He A0/KHA NPeBblllaTh 3Have-
HMA. nony4YeHHoro cornacHo 5.5.4.1 npu 3ameHe (o) Ha (o]h.

5.5.4.3 BenuunHa npuHATOro paboyero wan nNpobHOro JaBfeHuss B PacyeTHOM afieMeHTe (Hanpumep,
KO/I/IEKTOPE) He JO/MKHA MNpeBbllaTh HaVMeHbLUEero AOMYyCTUMOrO 3HAYeHUs A8 MAOCKAX OHULL, KPbIWeK K1
LUWIMHAPUYECKOW YaCTN pacyeTHOro aiemMeHTa.

5.5.5 PacueTHaa Temnepartypa CTeHKU

PacueTHan TemnepaTypa CTEHKM MIOCKOTO AHULLE WIN KPbILWKX A0/HKHA MPUHUMATLCA Tak Xe. Kak ans
BbINYK/bIX AHWLL. CM. 5.4.5.

5.5.6 TpeboBaHMs K KOHCTPYKLUN

5.5.6.1 Paguycbl 3aKpyrnieHus, rnybrHa BbITOUKW, CEYEHNE CBAPHbIX LUBOB U ApYrve Be/IMYUHbI A5 KpY-
INbIX MIOCKUX AHULL, [O/DKHBI YAOBNETBOPATL TPE60BaHNAM, YKa3aHHbIM Ha PUCYHKE 4.

5.5.6.2 PaccTosiHne mMexay KpoMKamu cocefiHUX OTBEPCTWI B M/IOCKOM [HULLE [O/HKHO ObiTb HE MeHee
nosycymMMbl AUaMeTpoB 3TUX OTBEPCTUIA; paccTosiHMe OT KPOMKM OTBEPCTUSA A0 BHYTPEHHEN MOBEPXHOCTM
LUWIMHAPUYECKOW YacTW AHULWA AO/HKHO 6biTb HE MeHee 2T ANSA AHWLL KOHCTPYKLMU NO PUCYHKY 4. e. 3r ans
[OHWLL, KOHCTPYKLUMW NO pUCyHKY 4. 6 1 0.1 D Ans oCTasibHbIX KOHCTPYKLUUIA AHULY,.
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5.5.6.3 MpUMeHeHUe KpYr/bIX NIOCKAX AHULL, N3 ayCTEHUTHOI CTann AONYCKAeTCA TO/IbKO NPW BbINOSHE-
HUM X NO TUNY, N306paXeHHOMY Ha pucyHke 4. a n 6. ¢ cobnogeHnem ycnosusa /> jDms.

5.5.6.4 Pasfenka KpoOMOK LUTyLepa Nnof ceapky Ao/HKHa ob6ecneynTb COeAnHEHMEe ero ¢ MA0CKUM AHU-
Lem no Bceli TonwmHe wrylepa. MNMpuBapka WTyLepa 0AHOCTOPOHHMM YI/10BbIM LUBOM 6€3 pa3fesnikm KpoMoK
[JonyckaeTcs TONbKO Npu TOMLWMHE CTEHKN WTyuepa He 6onee 10 MM; MUHMMaIbHOE CEYEHME CBAPHOTO LUBA
npvBapkn WTyLepa K AHULLY AO/HKHO 6biTb HE MEHEee TOJWUHBLI CTEHKY LWTYyLepa.

5.5.6.5 TONLWMHY CTEHOK OHULL, K KOTOPbIM MPUCOEAUHAOTCA TPYObl NPU MOMOLLM pa3BasbLOBKA, Crie-
AyeT NpuHMMaTh He meHee 13 MMm.

5.5.6.6 [19 OHWLY, KOHCTPYKUWUS KOTOPbIX COOTBETCTBYET PUCYHKY 4. 0. pafuyc 3akpyrieHus Oo/IKeH
NPVHUMAaTbLCA B COOTBETCTBMM C Tabnuueli 5. HO He meHee T 5 s/3.

Tabnwunuya 5— Pagnycel 3aKkpyrneHuns

D, mm [, MM. He MeHee
Ao 500 30
OT 500 fo 1400 35
OT 1400 go 1600 40
OT 1600 o 1900 45
Cs. 1900 50

6 OnpepeneHne KOSPPULNEHTOB MPOYHOCTU

6.1 O6Lwume nonoxeHms

6.1.1 CpegHuii AMamoTp LUAVHAPUYECKON AeTanun Unv BbiNykaoro AHUWa

6.1.1.1 ECnv HOMWHaNbHLIM ANaMETPOM AeTann ABNAETCH HapYXHbIi AnameTp, TO cpefHuii anameTp
cnepnyeT onpefenaTe no gopmyne Dm= Dg- s.

6.1.1.2 Ecnn HOMWHA/IbHBIM AMaMeTpPOM AeTanu SABMSETCS BHYTPEHHUA AnameTp, TO CpeaHuii gnameTp
cnepyet onpefensitb no popmysie Dm= D3 ¢ s.

6.1.2 PacueTHblii KO3(hPULNEHT MPOYHOCTH

6.1.2.1 PacueTHblli KO3(IHNUMEHT MPOYHOCTM <P NpeAcTaBNsAeT COO0N OTHOCUTESIbHYIO BENYMHY, UC-
nonb3yemyto B hopmynax ans onpefeneHns ToNWUHbI CTEHKM PacUeTHON feTanu 1 yunTbiBatoLLyto ocrnabne-
H/ie O0TBEepPCTUAMW U CBAPHBLIMWU COEANHEHNAMMU.

6.1.2.2 KoahnUMEHT NPOYHOCTMN CBAPHbIX COEANHEHNIA npeacTasnseT coboil OTHOLWEHVe npeaenb-
HOI Harpysku, AeiicTByIOLW e B HanpaBneHUn, NepneHanKyapHOM K HanpasfieHUI0 CBapHOro COeAvHEHUs
(1. e. npy aw= 0). K NpefencHoi Harpy3ke 6ecLIOBHON AeTanu.

6.1.2.3 KoahuUMeHT NPOYHOCTM WK 4T. yunTblBaAKOLLNI OTBEPCTUSA, NpeAcTaBNseT cCo6oi OTHOLLe-
HVe npefenbHON Harpysku feTanu c 0TBEPCTUAMU K NpesefibHOW Harpy3ke feTtanu 6e3 0TBEPCTUiA.

YKa3aHHOe OTHOLLEHNE Harpy3oK [onyckaeTcs 3aMeHATb OTHOLLIEHNEM CpeHEero HanpsXXeHus B geTasnm
6e3 OTBEPCTUIN K cCpefHeMY HanpsHKeHUo AeTann C OTBEPCTUSAMM UM OTHOLUEHWEM COOTBETCTBYHOLMX NO-
waaei Tex xe caMblx ceveHuii (cMm. 6.3.3.10). Mpy 3TOM paccMaTpuBalOTCA HANPSHXKEHNUA UM CEYEHNSA MeXay
OTBEPCTUAMU WY NO OTBEPCTUIO, NEPMEHANKYIAPHbIE HANPaBAEHNIO AeiCTBUSA pacyeTHON Harpy3ku unm npu-
Be/leHHble K 3TOMY HanpaBs/IeHuIo0.

6.1.2.4 PacyeTHblii KO3(OPMLNEHT NPOYHOCTU AeTanu <prnprHUMAaETCA paBHbIM IM60 MUHUMANbHOMY 13
3HaYeHUii ko3aPPULIMEHTOB NPOYHOCTN CBAPHbIX COEANHEHUI 1 OTBEpCTUii 6o nX Npov3BeAeHunio B
3aBMCMMOCTM OT PAcCTOAHMA MEXAY KPOMKOW 6avxaillero K CBapHOMY LUBY OTBEPCTUS U LLEHTPOM CBapHOro
wea/,. n

6.1.2.5 Ecnn pacctosiHue Ilw paBHO nam meHee 0,5"Dm(s-c), unnm meHee 50 MM. UM KpOMKa OTBEp-

cTusA nepecekaeT (MOMHOCTbIO UM YACTUYHO) CBAPHOW LIOB (PUCYHOK 9). TO pacyeTHbIi KO3thULNEHT NpoY-
HOCTW crieflyeT onpefensaTtb no opmyne

- _ -
JI-0.75sindaw
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B ocTasibHbIX CyYasix ANsi pacyeTHOro KoagpuumeHTa NPOYHOCTU LOIKHO BbINOIHATLCA YC0BUE

«p - min~<pd ;-

N1-0.75sindawJ

Mpy HANUYMK yKpeneHHbIX 0TBEPCTUiA B hopMynax cnefyeT NpuHMMaTh T B3ameH .

/— | — pacuyeTHoe HanpaBneHue (4NA LNAUHAPUYECKOI AeTanu nNpu pacyeTe Ha BHYTPEHHEE JaBNeHne — NpoAo/ibHaA OCb);
Il— Il — cpeanss nunns ceaproro coeannenns; lll—Ill — nanpasnenve pacuetHoit narpysku

PucyHok 9 — leomeTpuyeckne XxapakTepuUCcTUKL ANsi pacyeTa KoahnLMEHTA NPOYHOCTY NPU NEPECEUYEHUN CBAPHBIM
LUBOM

6.1.2.6 ins 6ecloBHbIX AeTaneli pacyeTHbIN KO3thULMEHT NPOYHOCTY qocnesyeT NPUHUMaTL pPaBHbIM
KO3(hhMLMEHTY NPOYHOCTM AeTasnei, ocnabeHHbIX 0TBepCTMAMU: ipd Unu 4.

6.1.2.7 Ons pgetaneil, He UMEKLWNX OTBEPCTUA, WM C OLMHOYHBLIM OTBEPCTMEM, pasMepbl KOTOPOro
[O/MKHBI YA0BNETBOPATL YC/I0BUIO

d - 0.25<]Dm(s - c).
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AN C pAgamu NOSTHOCTbIO YKPEensIeHHbIX OTBepCTUl (dc=1), pacuyeTHbll KO3IhULNEHT NPOYHOCTU P

cnefyeT NpUHMMAThL PaBHbIM KO3 (ULMEHTY NPOYHOCTM CBAPHOrO COEAMHEHUS W
A-O.TSsin4daw

6.1.2.8 Bo Bcex cnyyasax KoaghumumeHTbl NPOYHOCTY b, dr. a Takke He [0O/TKHbI
- 0.75sin4 ow

npuHUMaTbCs 6osee eanHNLbI.

CBapHble coeiMHEHNS € KO3(P(PULMEHTOM NPOYHOCTM ipw MeHee 0,5 He JonyckatoTcs.

6.1.2.9 /InHeiHbIM psaoM oTBepcTuid (KOTOpPbIV ANS YNPOLEHMS Ha3biBaeTCs psAoM OTBEPCTUiA) ABMS-
0TCS1 OTBEPCTUSI B KONIMYECTBE ABYX U Bosee, pacnosioeHHble B OAHOM HanpassieHun (Mo OfAHOW NUHWUK) Ha
noBEPXHOCTU aeTann. OTBEPCTUSA, LLeHTPbl KOTOPbIX OTCTOST OT yKa3aHHOro HanpaBfieHus Ha 15e n meHee,
MOTYT CUMTATbLCS BXOAALMMU B PSS OTBEPCTMIA (PUCYHOK 10).

OTBepcTVie A B HaNpaB/ieHUM CieBa HaNpaBo BXOAUT B Psif OTBEPCTUIA, Tak Kak yrosl a<15\ 1 pacuyeT AonyckaeTcs
NpoM3BOANTL 6€3 yueTa yr/ia Kak /15t NPOA0/ILHOMO Psiaa.

OTBepcTVe A B Hanpas/eHun oTpasa HasleBO He BXOAWT B NPOAO/bHbIN psg OTBEPCTUN, Tak kak yrony> 15"
1 pacyeT Mpon3BOAAT Kak [i/11 KOCOro psifa.

PucyHok 10 — JIMHeliHbI psif 0TBEPCTHIA

6.1.2.10 PfOM O4VHOYHBIX OTBEPCTMIA Has3biBaeTCs Psif OTBEPCTUIA, PACCTOSHWS MeXay KpoMKamu Ko-
TOPbIX COCTAB/SAOT HE MeHee 2

6.2 KoadduumeHTbl MPOYHOCTM CBAPHbIX COEANHEHN

6.2.1 KoathpMLMEeHTbI NPOYHOCTU CTbIKOBbIX COEAUHEHNI
6.2.1.1 KoathuUMEHT NPOYHOCTU CTbIKOBbIX CBAPHbIX COEAUHEHWIA, BbINMOJIHEHHbIX I0OLIM AOMYLLEH-
HbIM CNOCO6GOM (aBTOMATUYECKON, NosyaBTOMATMUYECKOW MM PYyYHOI AYroBOW CBapKoi), ob6ecneymBaroLLum
NONHbI NpoBap NO BCEN ANMHE CTbIKyeMbIX 3/1IEMEHTOB, NpW NPOBELEHUN KOHTPONA KayecTBa LiBa pagmo-
rpacueli Wam ynbTpasBykoM Mo BCE ANMHE LBa AN NPOAO/LHOIO LWBa Noj AaBfIEHMEM Y MONEPEYHOro LBa
Npu pacTsXXeHUn JO/MKEH MPUHMMATLCA CleayoLwyMm:
-0NA  YINepoaucToi, HU3KONerpoBaHHOW MapraHLo0BUCTON, XpOMOMONU6GAEHOBOW (B TOM uucne
HOCrMo3H0) n aycTeHuTHOI cTanei ®x=1.0:
- ANa XxpomomonunbaeHoBaHaAMeBOM N BbICOKOXPOMUCTON cTanei npu pecypce fo 2105u:
a) Npv a/1eKTpoLLIakoBoli ceapke <p*=1,0;
6) Npu py4HOIA AyroBoli cBapke, KOHTAKTHOI CTbIKOBOI CBapke, aBTOMAaTMYECKOW CTbIKOBOW CBapke nopg
hnocom:
- AN pacyeTHol Temnepatypbl 510 °C 1 MmeHee giNe= 1,0.
- onsa pacyeTHol Temnepatypbl 530 °C 1 6onee ¢N= 0,7;
B) MpW 3/1EKTPOHHO-TY4EBOW CBapkKe;
- AN pacyeTHoli TemnepaTypbl 510 GC 1 MeHee do1 = 1.0.
- 4N pacyeTHol Temnepatypbl 530 GC 1 6onee ¢pN= 0,9.
Mpwn pacyeTHoit Temnepatype oT 510 °C go 530 °C 3HavyeHue KoapuumneHTa NPOYHOCTN CBAPHOrO CO-
eanHeHus dilYonpeaenseTca NMHERHbIM UHTEPNONNPOBAHNEM MeXAY YKa3aHHbIMY 3HAYEHUSIMU KO3huL M-
eHTa MPOYHOCTH.

25



FOCT 33965—2016

6.2.1.2 Koadp(pnuMeHT NPOYHOCTU CTIKOBOTO CBAPHOTO COEANHEHWS, KOHTPO/Ib KayecTBa koToporo Y3/
nnu pagpuorpadmeli fonyckaeTcs NpoM3BoAMTb He MO BCel A/IMHe KaXAoro Wea. crefyeT NpUHUMaTh PaBHbIM
3HayeHuo, NpusefeHHoMyY B 6.2.1.1 1 YMHOXEHHOMY Ha BennumHy: 0.8 — npu BbIGOPOYHOM KOHTPO/IE HE Me-
Hee 10% AnuHbI AaHHOro wsa: 0.7 — npyu OTCYTCTBUM KOHTPOA UK NpU BbIBOPOYHOM KOHTpOsie MeHee 10%.

6.2.1.3 Mpu HaNNuUM CMeLLLEHNSA KPOMOK CBapHbIX TPY6 KO3(hULMEHT NPOYHOCTU CBAPHOIO CoefuHe-
HUSI. onpejesieHHbIN B COOTBETCTBUM € 6.2.1.1 1 6.2.1.2. fO/KEH ObiTb yMEHbLUEH NPONOPLNOHA/IBHO CMeLLle-
HUIO KPOMOK; Hanpumep, npu cMeLLeHnn KpOMoK Ha 15% 3HauyeHne KoahduumneHTa fOMKHO 6bITb YMHOXEHO
Ha 0.85.

6.2.1.4 Ecnn HanpaBfeHWe Harpyskum coBnagaeT C HanpasfieHWEM CBApPHOro LWBa WX OT/IM4aeTca oT
Hero Ha yron He 6onee 15° (90 - £ 15€), TO KO3(hPULMEHT NPOYHOCTN CBAPHOrO COeAMHEHUS NpU pacyeTe
Ha JaHHYI Harpysky He yumtbiBaeTcs. Tak, Mpy pacueTe Ha BHYTPeHHee AaBneHne LUAnHAPUYecknx getanei
He yunTbiBaeTCs NonepeyHblii LWOB, a NpY pacyeTe Ha OCEBOE YCU/IME He YYUTbIBAeTCS NPOAO/IbHbINA LUOB.

6.2.1.5 YcuneHve cBapHoro wsa npu onpegeneHnn KoapmuumneHTa NPoOYHOCTU He yunTbiBaeTCs.

6.2.1.6 Ecnn cBapHOe COefiMHeHVe HarpyxeHo n3rnbaroLwymm Harpyskamm, To npu onpegeneHun narné-
HbIX HaNpsHXeHWUi, [eiCTBYIOLLMX B NONEPEeYHOM HanpasfieHUN CBAPHOTO COEAMHEHWS, JO/MKHbI MPUMEHATLCA
KO3(DULMEHTLI NPOYHOCTI CBAPHOMO COEAMHEHUs Npu u3rnée diAl. 3HaUYeHNA KOTOPbLIX A/ KATaHbIX U KO-
BaHOCBEPJ/IEHbIX WK LLEeHTPOBEXHONNTLIX TPYD C MexaHuyeckn o6paboTaHHOlN BHYTPEHHEeR NOBEPXHOCTbIO
OO/KHBI NPUHUMATLCA He 6onee NpuBefeHHbIX B Tabnuue 6.

Tabnuuya 6— 3HavyeHus koadpduunerHta

Tpy6bl
Cranb
(aTamble MexaHuyeckn o6paboTaHHble

AyCTeHUTHaa XpOMOHUKeNeBas U BbICOKOXpoMUCTas 0.6 0.7
XpomomonubaeHoBaHaaneBasi Npy pacyeTHO TeMnepaType:

510 X u meHee 0.9 1.0
530 ®C n 6onee 0.6 0.7
YrnepogucTasi, MapraHuoBucTas u XxpomomonnéaeHosas 0.9 1.0

MpumeuaHune — lNpu pacyeTHoit Temnepatype oT 510 :'C go 530 "C ko3aphULMEHT NPOYHOCTN CBAPHOTO CO-

efINHEHUS NpW U3rnée onpepensieTcs NMHeRHbIM UHTEPNONNPOBAHUEM MEXAY YKa3aHHbIMU 3HAUYEHUSMU.

Ecnun pacueTHaa geTanb M3roToB/sieHa U3 IMCTA, TO 3HAYEHUSA KO3(MPULMEHTOB NMPOYHOCTU CBApPHOrO
coeauHeHVs npu n3rnbe JonyckaeTcs NpUHMMAaTh No Tabavue 6 Kak 4718 MexaHu4eckn o6paboTaHHbIX Tpy6.

Mpwv n3roToBeHnn getasnen n3 nonydabpukaToB C NOEM AOMYCKOB TOMLWMHbI CTEHKM 6o1ee 10% koad-
PULMEHTLI NPOYHOCTN CBAPHOIO COEAUHEHUS NpU U3rnbe creayeT NpuHMMaTh No Tabnuvue 6 Kak 4N KaTaHbIX
Tpy6.

6.2.1.7 [ns xpomomonubaeHoBaHaANeBbIX U BbICOKOXPOMUCTBIX CTasleil Mpu pacyeTHoOW TemnepaTtype
6onee 510 °C u pecypce 3 105 4 3Ha4yeHUss KOI(PULNEHTOB NPOYHOCTU AO/KHbI OblTb YMeHbLueHbl Ha 0.1
n coctaeat 0,6 1 0.8 Bmecto 0.7 1 0.9 cornacHo 6.2.1.1 n 0.5 n 0.6 Bmecto 0.6 1 0.7 cornacHo 6.2.1.6. Ang
pecypca ot 2 105 go 3105 4 3Ha4yeHns koadhPMLUMEHTOB NMPOYHOCTU CBAPHOrO COeAUHEHUS OnpeaenstoTcs
JNIVHENHBIM MHTEPNONIMPOBAHUEM MEXAY YKa3aHHbIMU 3HAYEHNAMU.

6.2.2 KoahpMUMeHTbl NPOYHOCTY YI/10BbIX CBAPHbIX COEAVHEHWUI N COEAUHEHU BHaXNECTKY

6.2.2.1 Mpu pacyeTe yrA0BbIX U TABPOBbIX CBAPHbIX COEAUHEHMNI Ha BCe BUAbI HArpy30kK (Kpome cxatus)
KO3hhnUMEHT NPOYHOCTMN cnepyeT npuvHUMath He 6onee 0.8 npu koHTpone paguorpadgueit nnm ¥Y3K no
BCell AnnHe wBa 1 He 6onee 0.6 Npy BbIBOPOYHOM KOHTPOJSIE UK MPU OTCYTCTBMMN KOHTPONS.

6.2.2 2 MNpwn pacyeTe CBapHbIX COEANHEHNI BHAX/IECTKy Ha BCe BUAbI HArpy3ok koadunumeHT npoYHo-
ctm oNcnegyet npuHumatb He 6onee 0.6.

6.3 Koa(huuMeHTbl NPOYHOCTU, yUnThbIBAIOLWME HANUYNE OTBEPCTUi

6.3.1 [unamoTp OTBEpPCTUSA

6.3.1.1 Mpwu onpegeneHnn KoahOULMEHTOB NPOYHOCTU Il UM 4T guameTp OTBEPCTUA AN KaXAoro
pacyeTHOro cevyeHus cnegyet NPUHUMATL:

-AN19 OTBEPCTUiA, B KOTOPbIX TPYObI pa3BasibLoBaHbl UV NpUBapeHbl K HAPYXXHOV NOBEPXHOCTY AeTanu
6e3 pacTouku rHesga unu ¢ yrnybneHnem Ans ycTaHoBKU WTyLepa MeHee 30% TO/LWMHBI CTEHKWU UK C Yry-
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6nexnnem 30% n 6onee, Ho c o6ecneyeHnem NOIHOrO NPONAAaBAEHNS TOMLWMUHBI CTEHKU LWITYLLEpa 1 3ano/iHeHn-
eM rHe3fja HannaBfIEHHbIM METasI/IOM, a Takke A5 NII0YKOBbIX 0TBEPCTUI — paBHbIMU AnameTpy 0TBEPCTUA
B COOTBETCTBUMN C pUCYyHKOM 11,

-ansa OTBepCTMVI, nMewLwmnx no ToNwnHe CTEHKM PacTOYkM C HECKO/IbKMMU pasHbIMW AnamMeTpamu, Ha-
npumep ¢ TpeMA uamMmeTpamMun COrfnacHo pUCYHKy 12 — paBHbIMU YCNOBHOMY AnameTpy, onpeaeneHHoMy Mo

thopmyne

roe/=1.2.3....n. B cnyyae, ecnv wtylep yctaHaBAnBaeTCa B rHe3fe € MoIHbIM NPOoniaB/eHnemM Ha rnybu-
Hy HEe MeHee by pacueT ycnoBHOro guametpa oTBepcTus dy AonyckaeTcs Npou3BOAUTb MO 3HAYEHUSM ABYX
pactouek (dv /1, n d2, h2);

- ANSA OBasIbHbIX OTBEPCTUI — paBHbIMU pa3Mepy OTBEPCTUA B HaNpaB/ieHUN pafa, paccmaTpruBaemMoro
npu onpeaeneHnn KoapuumneHTa npoyYHoCTY;

- ANSA cocefHMX OTBEPCTUIA pada, MMeL X pasHble AuameTpbl. — paBHbIMY cpegHeaprudMeTuyeckomy
3HaYeHUIo ANameTpoB;

-0N8 LUWIMHAPUYECKNX AeTanei 1 BbINYK/bIX HWLL C OTOOPTOBAHHLIM BHYTPb UV HAPYXXy BOPOTHUKOM
W1 C BbITAHYTOW rOpPSI0BMHON — paBHbIMU 3KBMBAJIEHTHOMY AuameTpy, onpegenieHHoMy no dopmyne

d, - d. 0.25r.

rae r— paguyc 3akpyriieHus BOPOTHMKA WKW TOPAIOBMHBI NO BHYTPEHHE NOBEPXHOCTM {0 OTHOLUEHWIO K OT-
BepcTuio), MM (pucyHku 13 1 14); HO/IKHO 6bITb TK5 MM;
- AN OTBEPCTWI, UMEILLNX pe3bby. — paBHbIMU CpegHeEMY AnaMeTpy pe3bobl.

B

a — OTBEpCTUE C 3aBaNbLO0aHHON rpy6oii (WTyuepom); 6 -m oTBEPCTUE C NPUBApPHbLIM WTyLepoM (Tpy6oii) 6e3 noNHOTo nponnaBnexHuns
TONWMHBI CTEHKN WTylepa (KOHCTPYKTUBHbLIN 3a30p): B — OTOEpPCTME C NpUBAPHLIM WTyLepom (Tpy6oii) Npu NOAHOM NponaasneHnmn
TONUWWHbI CTEHKM WTYylepa; a — OTBEpPCTUe C NpuMBapHbIM WTyLepoM (Tpy6Goil) Npu NONHOM NponaaBaeHUn TONUUHbI CTEHKU pacyeTHoM
Aetann

PucyHok 11 — Tunbl coegnHeHmns Tpy6 (WTyLepoB) C pacyeTHOl AeTanbio

PucyHok 12 — OTBepcTue C pas/inyHbIMK AUaMeTpaMmn no TOSLLMHE CTEHKN
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6.3.1.2 CHATUE pacoK WM CKPYr/IEHWE KPOMOK C BHYTpeHHeli MOBEpXHOCTU AeTanu fonyckaeTcs He
YumnTHIBATD.

6.3.1.3 Ecnu oaMHOUHOE OTBepcTue B 6apabaHe, KONEKTOPE UM KOHUYECKOM nepexoje MMeeT qopmy,
OT/INYAIOLLYIOCS OT KPYTOBOIi C MakcMMasibHbIM pasmMepoM dv pacnosioXeHHbIM Nof, YI/IOM «OK NpoAo/bHOMY
HanpaefeHWo, TO NPU pacyeTe KO3IMPUUMEHTA NPOUHOCTU UM YKPENIEHUSI OTBEPCTMS 3@ pacyeTHblil ana-
MeTp OZMHOYHOrO OTBEPCTMUS [O/IKHO MPUHUMATLCA HAMBO/bLUee N3 CEAYIOLMX 3HAUEHWIA:

- pa3mepa, pacnosioXeHHOro B NPOAO/IbHOM HanpaBieHuy;

- pa3mepa, NPUBEAEHHOrO K NPOA0/ILHOMY HaNpaB/eHNo 1 ONpeaesieHHoro no gopmyse

d - 1-0.75sin4 0>

Mpy 3NAUNTUYECKONR (MW GNKU3KOI K Hell oBanbHOI) hopmMe OTBEPCTUS C MaKCUMaslbHbIM pasMepom
d, ¥ c MUHUManbHbIM d2 (pUCYHOK 15) 3a pacyeTHbIil AuaMeTp OAMHOYHOTO OTBEPCTUSI AO/HKHO NPUHUMATLCS
Hambosbluee K3 CeayoLyX 3HaYeHUiA, onpeaensiemMblx No opMynam:

d=dtcos2co +csin2counnd =d/\ - 0.75 sin4 cw.

[N 0AMHOYHBIX OTBEPCTUIA HEKPYTOBOI (hOPMbI, PACMOMOXEHHbIX B BbIMYK/bIX AHUWAX, 3a pacyYeTHbI
AvameTp 0TBepCTus crnefyeTt NpvHUMaTh HanboNbLUNA pa3mep HE3aBUCKMO OT ero HanpaB/eHus.
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PucyHok 15 — OTBepcTMe 3nIMnTUYeckoi hopmbl
6.3.2 KoadppuumeHT NpoYyHOCTM AeTaneli C O4UHOYHBIM OTBEPCTUEM
6.3.2.1 OgMHOYHbIM CrefyeT cuMTaTb OTBEPCTME, KPOMKA KOTOPOro ygaseHa OT KpOMKM 6avkaliero
OTBEPCTUS Ha paccTosiHie He meHee 2f t m(s-c).

6.3.2.2 Koagh(pMLMEHT NPOYHOCTY LUIMHAPUYECKON AeTasiM UK BbINYKOrO AHULA, 0CNA6EHHbIX 04M-
HOUYHbLIM HeyKpen/ieHHbIM OTBEPCTMEM, c/lefdyeT onpeaenaTb no opmyne

2
qo# " z *1.75
roe z->
w o -
6.3.2.3 KoathpmumMeHT NpoYHOCTY LMIMHAPMYECKON AeTasin UK BbIMYKA0ro AHULWA, 0CNabneHHbIX 0am-

HOUYHbIM YKpen/ieHHbIM 0TBEpCTUEM, CreflyeT onpeaensatb no opmyne

doc -»d<m _I
2{s-c)jDm(s-c)

Benuunny koadhuumneHTa cregyeT onpefensatb cornacHo 6.3.2.2.
CymMMy KOMMeHCcUpyLwmx niowaaei cnepyet onpepfensaTtb cornacHo 6.3.6.

6.3.2.4 Ecnu geTtanb ocnabneHa psagom O4VHOYHbLIX OTBEPCTUIA, TO 3a pacyeTHbI KO3UUNEHT NPoY-
HOCTM cnedyeT NPUHUMaTb HauMeHbllee M3 3HavyeHuni Ko3PULMEHTOB NPOYHOCTM AN1S OAUHOYHOTO OTBEp-
cTus cornacHo 6.3.2.2 n 6.3.2.3, a 419 paga oTBepcTuii cornacHo 6.3.3—6.3.7.

6.3.3 KoathhnumMeHT NpOYHOCTM LMAMHAPUYECKMX AeTanel, ocnabaeHHbIX HeYKpeneHHbIMU
0TBEPCTUSMU
6.3.3.1 KoathcpmuueHT npoyHoCcTH geTanei, ocnabneHHbIX NPoA0/bHbIM PAAOM WU KOPUAOPHLIM MO-
nleM OTBEPCTUIA C OAMHAKOBbLIM LIAroM, cieayeT onpeaensTb no gopmyrne
t-d
@ * t "
6.3.3.2 KoachhmLMeHT NpoYHOCTY LNAVHAPUYECKON fieTanun, ocnabieHHo nonepeyHbIM psgoM Uam no-
nieM OTBEPCTUIA C 0OAMHAKOBbIM LLAroM, crefyeT onpefensTb No opmyrne
—d
w2
6.3.3.3 Mpy WwaxmaTHOM paBHOMEPHOM PacnofIOXEeHUV OTBEPCTUI AO/KHbI GbiTb BbIYMCIEHBI TPU 3HA-

YeHunsa KoahuumneHTa NpoyYHoOCTH:
B NPOAO/IbHOM Hanpas/fieHun (4ns warat = 2a) — no 6.3.3.1;

B MONepeyHoOM HanpasneHun (ansa warat, =2b) — no 6.3.3.2;
B KOCOM Harpas/ieHun — o copmyne
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rge T =bla.
OKOHYaTeNbHbIM AO/HKHO MPUHMMATLCS HAUMEHbLLIEE N3 TPeX Hal4eHHbIX 3HAYEHWIA.
6.3.3.4 Ecnn geTtanb ocnabneHa psifjoM, COCTOSLUMM U3 ABYX HEYKPEN/IEHHbIX OTBEPCTUIA C pacCTOSIHU-

em Mexay Ux KpoMmkamu meHee 2p m(s-c) , TO KO3(hPULMEHT NPOYHOCTU CeadyeT NpuHMMaTh no hopmyne

2(1—tin) +29mm
“ 214 2z2)-(2

Ona paga u3 yeTblpex OTBEPCTWI (PUCYHOK 16). B KOTOPOM MWHUMasIbHOE 3HayeHue KoahduuneHTa
MPOYHOCTM IMN MMEET MECTO y CPeHen napbl OTBEPCTUIA, a N0 060MM HanpasfeHNAM OT 3TUX ABYX OTBep-
CTWin pacnonaralTca 0TBEPCTUA HA PACCTOSHUAX, onpeaensieMblx KoadhLmeHTaMn NPOYHOCTK (p, U ¢ 2. 3Ha-
YeHWS KOTOpbIX Y,0BMNETBOPAIOT YCNOBUIO «, > 422 dOii. pacyeTHbI k0adhhnLMeHT NPOYHOCTH JonyckaeTcs
onpegenaTb No popmyne

) (PN®2)(1-dT ) A<pT N
d (b +P2 +22)-(<p, t<p2 » 2)cprrin

PucyHok 16 — Psag 13 yeTbipex 0TBEPCTUI C HEPABHOMEPHbIM LIArom

MpumeyvyaHune — pu pasHbIX 3HAYEHUAX AUAMETPOB COCEHNX OTBEPCTUIA, pas3/IMuHoi nx hopMe UM Hanuuum
pacTtoyek cnefyeT pykosogcteoBartbca n. 6.3.1.1.

Ansa paga u3 Tpex OTBEPCTUiA, pacnonoXeHne KOTOPbIX YAOBMETBOPSET yKasaHHbIM Bbille YCNOBUSM
qmMn< % d u 2 90" pacyeTHbI KO3 ULUEHT NPOYHOCTU AoNycKaeTcsa onpeaenaTb no gopmyne

(1i )(L-pTin)«2¢pT N
d (L4+22)- (14pa*)dTT

Ecnun ycnosue ana KoauuneHToB npoyHocTn ), 1 2 nnv Ana ogHOro U3 HUX He cobnofaeTcs, T. e.
®, 1 g2 < dOY, ToO pacyeTHblt KO3hPULMEHT NPOYHOCTY CreyeT onpeaensATb N0 MUHUMaIbHOMY 3HAUYEHWIO C
y4eToM ykasaHwuii 6.3.2.4. 6.3.3.1—6.3.3.3, 6.3.3.6. 6.3.3.7.

KoadhcpuumeHT npoyHocTu dorln Ans psga c TeM Xe LwaroM cnegyet onpegensts no 6.3.3.1—6.3.3.3 co-
OTBETCTBEHHO.

6.3.3.5 na getaneil, ocnabneHHbIX OTBEPCTUAMU C HEPABHOMEPHbLIM LLAroM, pacyeTHbIl koadduLm-
€HT MPOYHOCTMN i AO/MKEH NPUHUMATLCA PABHBbIM MUHUMAaNIbHOMY 3HAUYeHNI0 KO3PuLeHTa NPOYHOCTH, Bbl-
Y/CIEHHOMY MO OTBEPCTUAM AAHHOIO psja.

6.3.3.6 Ecnu getanb U3 yrnepogncTtoii ctanm ocnabneHa pagaom U3 Tpex HeyKpensieHHbIX OTBEPCTUiA ©
HepaBHOMEPHbIM LIArom, To KoachuuUMeHT NPOYHOCTU AoMycKaeTCcs NpUHUMaTh paBHbIM cpegHeapudmMeTn-
YeCKOMY 3HauYeHuIo 13 KO3(hULMEHTOB NPOYHOCTY ANA KaXAOro Lara:

®ii - 0,5(dpT1|M »DdTax).
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[Mpn KOCOM HECMMMETPUYHOM PacroIOXEHUN OTBEPCTUI KOIh(PULMEHTLI MPOYHOCTY <aMin 1 Gre)( SOK-
Hbl BbIUMCNATLCA NO hopmye, NpuBeAeHHON B 6.3.3.3 COOTBETCTBEHHO Npu @ = a, U a = a2. Kpome Toro, Aos-
XEeH ObITb BbIUNC/IEH KOIMMULMEHT NPOYHOCTU B NPOAO/ILHOM HanpasfeHnn ANs wara t=a, ¢ a2 n Jo/MKHO
OblTb OKOHYATE/IbHO MPUHATO HAMMEHbLUEE U3 3HAaYeHWli AN NPOAOJILHOTO LWara Uan AN HECUMMETPUYHOTo
Kocoro psiga.

MpviBeeHHbIA KO3 MULMEHT NPOYHOCTU 418 PsAfA C HEpaBHOMEPHbLIM LIAroM, BblUMCNEHHbIN No dop-
My/fie [laHHOro MyHKTa, He AO/DKEH MpuHMMaTbes 6onblie KoaduuneHTa NpoYHOCTM ANs paga U3 AByx oT-
BEPCTWiA. onpefesieHHoro cornacHo 6.3.3.4.

6.3.3.7 Ecnu geTanb M3 yrnepoaucTol ctann ocnabneHa psafom C HepaBHOMEPHbLIM Nepuoanyeckn
NOBTOPSAOLWMMCS Warom, To0 KO3ULMEHT NPOYHOCTY creayeT onpeAensaTb Kak HaMMeHbllee U3 AByX 3Ha-
YeHwuii: cpegHeapudMeTYeckoro KoaduureHTa NpoYHOCTM cornacHo 6.3.3.6 Ans HauxyAwero covyetaHus
[BYX COCeHMX Laros n KoaduumeHTa NPOYHOCTUN ANA LBYX CMEXHbIX OTBEPCTUI C MUHUMAa/IbHBIM LIArom
cornacHo 6.3.3.4.

6.3.3.8 Ecnu fetanb ocnabneHa psgoM OTBEPCTMIA OAMHAKOBOTO AnaMeTpa, YacTUUYHO YKpenseHHbIX
npuBapeHHbIMU LWTyLlepaMmn, To BeNnyrHa KoapuueHTa NpoYHOCTH AO/KHA onpeaensTbes no popmyne

Benuunny koadhduumneHTa npoyHocTy qu cnefyet onpefensTtb cornacHo 6.3.3.1—6.3.3.5.

CyMMy KOMMNEHCHpYoLWUxX naowaanein £7, 0THECEHHYIO K OAHOMY OTBEPCTUIO psaAa, crefyeT onpeAensth
cornacHo 6.3.6.

6.3.3.9 KoathpnumeHTbl NPOYHOCTU AeTanu C OTBEPCTUAMU PaBHOMEPHOro MU HepPaBHOMEPHOro psaga
He [O/DKHbI MpeBblIlaTh 3HaYeHNA KoauueHTa NPoYHOCTHU, ONpeaeneHHoro 418 O4UMHOYHOIo OTBEPCTUS
[aHHoro paga.

6.3.3.10 Ec/in mexay OTBEPCTUSAMY B pacHeTHOM CeYeHUM MMeeT MecTO pacToyka Uaun BelGopka MeTas-
Nna. a TaKkke U3MeHeHVe TOJILWMHbI CTEHKM 3a CYET CKOCa BHYTPEHHEN UM HapYXHOW NOBEepXHOCTU, Koadhdu-
LMEHT NPOYHOCTM cnegyeT onpefenaTb No o6lemMy npaBuy Kak OTHOLIEHWE Naowaan MeTtanaa B ceveHun
Mexay Kpomkamu oTBepcTuii FO K NOAHOW naowaan mexgy LeHTpamu oTBepcTuii Fr B oblem cnyyae pac-
YeTHbI KO3 hMLMeHT NpoyHoCcTK < cneayeT onpefensaTb no gopmyne

A N~1-0.75sindad

6.3.3.11 KoathnumMeHTbl NPOYHOCTU LMANHAPUYECKO AeTann Npu pa3nyHbIX BapuaHTax pacnosoxe-
HWS1 OTBEPCTUIA cnefyeT onpedenaTb no Tabnuue 7 ¢ yuetom TpebosaHuii 6.3.3.9.

6.3.3.12 [1n5 KPMBONMHEVHbIX KO/IIEKTOPOB pacyeT PacCTOAHUA MexXay LLeHTpaMu coceHuNX OTBepCTUii
Kak B NMpofo/ibHOM, Tak U B NONepeyHoM HarnpaBieHUsaxX AO/KEH NPOU3BOAUTLEA MO cpefHemy paauycy no-
NepeyHoro ceyeHuns KosneKTopa.

6.3.3.13 1A KPMBOMHENHbIX KONINEKTOPOB C KpUBU3HON R/Da<5 crnepfyeT BbISIBUTL 3HAUEHUE pacueT-
HOro koathULMeHTa NPOYHOCTU, ONPeAenALLEro HAMMEHbLUYIO BEIMYMHY HOMUHAbHON TOMLWMHBI CTEHKM C
yyeTom TpeboBaHwuii 5.2.
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6.3.4 KoahMUNEHT NPOYHOCTU BbINYKAbIX JHULL
6.3.4.1 [Nns BbINyKbIX AHWLL, MMEIOLLMX KPOME Na3a gpyrve oTBepcTus, KoadhULMUEHT NPOYHOCTH f0-

nyckaeTcs onpefensatb No AguameTpy /1a30BOr0 OTBEPCTUSA, eC YAO0BNETBOPSOTCS YC/I0BUSA:
paccTosiHie OT KPOMKM GvKalillero oTBepCTus 40 KPOMKM /1a30BOr0 OTBEPCTUSA

Vi
! z
paccTosiHie Mexay KpoMKamu o6bIX Apyrix oTBepcTuit
* N
2r 2
z
rae z — Ko3thULMEHT, BbIYMCNSEMbIN 4719 Na30BOT0 OTBEPCTUS B BbIMYKOM JHULLE:
d

roe d,. d2 — gnameTpbl OTBEPCTUIA B AHNMLLE, KDOME OTBEPCTUSA 415 Nasa. MM.
6.3.4.2 KoahhmumMeHT NpOYHOCTN 3AANATMYECKOTo, TOPOCHEepMYEecKoro 1 nosycepmyeckoro gHnwa,
ocnabnieHHOro o4HWM HeyKpenjeHHbIM Na3oBbiM OTBEPCTUEM, WU NPU HAIMYUK OPYTUX HEYKPEeNeHHbIX OT-
BEPCTWIA. eCnn BbINOMHATCA ycnosus 6.3.4.1 cnepyeT onpefensTb cornacHo 6.3.2.
6.3.4.3 KoahhnuMeHT NPOYHOCTN 3ANNTUYECKOTo, TOPOCHEPUYECKOro U Noayctepmnyeckoro gHuwa
6e3 nasa, a Takke c Na3oBbiM OTBEPCTUEM, €C/IN HE BbIMOJIHAKTCA ycrioBus 6.3.4.1 ocnabneHHoro AByms unm
HECKOJIbKMMU OTBEPCTUAMU, LOJ/KEH ONPELENATLCA Tak Xe. Kak A1 NPOAO/IbI-I0ro HanpasieHus LuanHapu-

4yeckoi geTanu, He3aBMCUMO OT HanpaB/eHWss OTBEPCTUI B AHULLE.
6.3.5 Haubonblwnini LONYCTUMbI/A AMaMeTp HeYyKpPEenJeHHOro oTBepcTUs
6.35.1 Haunbonbwunii fonycTuMbIV gnaMeTp HeYKpensieHHOro OTBEPCTUS B LIW/TMHAPUYECKUX feTansax n

BbINYK/bIX AHULLAX cneayeT onpegensTe no oopmyne

"o

roe [qd] — MMHUMManbHoe [OMYyCTUMOE 3HaueHue Ko3dhhuLMEeHTa NMPOYHOCTY feTanu, ocnabneHHoi oTeep-
CTUSIMU; ONpefiensieTcs No COOTBETCTBYOLE hopMyne ANA BbIUACAEHUS TOMWMHBI CTEHKU KOH-

KpeTHoOI aetanu.
AN umnnHapuyecknx getanei, y KOTopbiX HOMUHabHBIM SABNAETCA HAaPYXHbI grameTp:

P{Da-s +c)

J" 2(s-c)M

€c/y pacyeT NPoU3BOAUTCSA NO HOMUHANLHON TOMLWMHE CTEHKU:
p(Pa-s, »c2)
J" 2(sl-c2)[aj '

€c/In pacyeT NPoM3BOAUTCA MO PAKTUUYECKON TOMLWMHE CTEHKM.
ONs UMNMHAPUYecKUX feTaneil, y KOTOpbIX HOMUHA/IbHLIM SIBMISETCS BHYTPEHHWIA gnameTp:

p(D +s-c)
M 2(*-¢c)[ad’
ecnn pacyeT nponssoanTca no HOMMWHa/IbHOW TONMWNHE CTEHKU;
p(PfS -c2)
* 2«i-c2)[o)

€c/iM pacyeT Npou3BOAUTCA MO PAKTUUECKON TOMLWMHE CTEHKM.
[ONs1 3aNAUNTUYECKNX, TOPOCEPUIECKNX U MONYCEPUYECKNX AHNLL,
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D2 ,

LVrfd 4(s —¢)[c|

rage ¢, C2— cymMmapHasi v akcnjayaTtaunoHHas npubasku, onpegensemMble pasgenom 5 n FTOCT 33962.

6.3.5.2 Mcnonb3yemoe B pacuyeTax 3HayeHvWe HavbosbLiero AoNyCTUMOro AgnaMeTpa HeykpensieHHOro
0TBEPCTUA cneayeT NpuHUMaTh (He3aBnCKMMO OT pe3ynbTaToB pacuyeTta no opmyne 6.3.5.1):

- ANA UMNMHAPUYECKO AeTanun He 60n1ee BHYTPEHHEro guameTpa ¢ y4eToM ykasaHusa 6.3.8.7;

- ANA BbINYKIOro gHuwWa — He 6onee 0.61 BHyTpeHHero guameTpa;

- NA KOHWYeCKol fleTany — He 60/51ee BHYTPEHHEro ArameTpa MeHbLLEero 0OCHOBaHNA KOHUYECKOro afe-
MeHTa.

6.3.6 YkpenneHue pagmanbHbiX OTBEPCTUNA

6.3.6.1 MpuBoauMas mMeToAMKa pacyeTa YKpensjeHus oTBepCTUii NPUMEHVWMA, eC/N OTK/IOHEeHMe ocu
wTylepa ot nepneHAnKynsapa K NoBepxXHOCTn AeTasim He npesbilaeT 15e.

6.3.6.2 Ecnin guameTp OTBEPCTMA NpeBbIaeT HavboMbLINA ONYCTUMbIN AuaMeTp HeyKpenaeHHoro oT-
BEpPCTUSA. OnpefesneHHblit cornacHo 6.3.5. To Ao/mkHa 6biTb yBEMUEHa TOJLWMHA CTEHKN feTanun nn ykpensne-
HO OTBepCTME MPU MOMOLLM YCUIEHHBIX LITYLLEPOB, HaklafoK, OTOOPTOBOK WM pasHbIMK crocobamu OfHO-
BPEMEHHO.

HeykpenneHHbIM creflyeT cuMTaTb OTBEPCTHE, HE MMeloLiee YCUIMBalLWKX geTaneli B Buge wrylepa
nUnn Tpy6bl C TONLWMHOW CTEHKW, NPEeBbILAKLLEeli HEO6X0AMMYIO N0 pacyeTy Ha NPOYHOCTb Ha BHYTPEHHee AaB-
NeHVie. NN NPUBAPHON Haknagkun, BbITSHYTOW ropnoBMHbI UM OTOOPTOBAHHOTO BOPOTHUKA. Vicnonb3oBaHve
ApYrux cnoco60B yKpenieHnss MOXeT ObITb AONYLLEHO MO COr1acoBaHWIO CO CNeLnasm3vpoBaHHbIMI HayYHO-
ncenenosaTeIbCKUMM opraHnsaunsaMmu.

6.3.6.3 Cymma KOMMNEHCUpYyHOLWMX naouwiaaei yKpennswlwnx netaneil oos/mkHa yAoBNETBOPSTh
YCNOBUIO

£ "W n4/w;>(d-</0)s0.

rae fs — komneHcupyoLaa naowags Wwrylepa, MM2;
fn — komMneHcupyoLas naowanb Haknagku, Mm2;
fw — komneHcupytoLasa naowanb HannasneHHOro MeTasl/ia CBapHbIX LWBOB, MM2;
sO0— MUHMMasIbHasA pacyeTHasa TOo/LWMHA CTEHKM geTanu npu = 1u ¢ = 0. MM; onpegenseTcs no dop-
Mynam pasgena 5.

[ns oTBepcTuA, yKpeneHHOro oT60pTOBKOW, B dopMynax, onpefensowmx Cymmy yKpenasowmx nio-
wager "Zf, BMecTo komneHcupytoLiein naowaan wrydepa fscnegyet ncnonb3oBaTb KOMNEHCUPYOLLYIO N/10-
Wwaab otbopToBaHHoro anementa fb unu fbs.

6.3.6.4 MNpwn yKpenneHun 04MHOYHOT0 OTBEPCTUA AeTann A0 3a[aHHOro 3Ha4yeHus KoadhuumeHTa Npoy-
HocTK i0c cymMMa KOMMNEeHCUpYoLWMX naowagei ykpennsowmnx getaneli Jo/mkHa y40BNeTBOPATb YCI0BUIO

rae »d — koadhPuLUMEeHT NPOYHOCTY AeTanu, ocnabneHHoW HeyKpen/ieHHbIM OAVHOYHbIM OTBEPCTMEM: OMnpe-
fensieTca cornacHo 6.3.2.
6.3.6.5 Mpun ykpenneHun oTBepcTuii B pagy C OANHAKOBbIMU AnamMeTpamMu A0 3a4aHHOro 3Ha4YeHus Ko-
appmumeHTa NPOYHOCTM diIc CyMMa KOMMEHCUPYIOLWKX Nolagei yKpennawLwmx getanei 4omkHa yLosneT-
BOPATb YC/I0BUIO

o -4d
rae qd— Ko3adhPUUMEHT NPOYHOCTU feTanu, ocnabieHHO! PALOM HEYKPEN/IEHHbIX OTBEPCTUIA: onpefensieTcs
cornacHo 6.3.3 n 6.3.4.

Ecnu 13 AByx coceHUX 0TBEPCTUIA NMPU paBHbIX 3HAYEHUSIX AMaMEeTPOB YKPensieTcs 40 3a4aHHoro 3Ha-
YeHunsi dc TOSIbKO 04HO OTBEPCTUE, TO CYMMa KOMMEHCUPYHOLWMX nowaseii Lo/kHa 6bITb YABOEHA.

6.3.6.6 BenunuuHy KOMMeHCcHpyoLWmx naowanei ykpennsowmx getaneii cnegyeT onpefensats no gop-
Mynam.
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-0N5 HAPYXHbIX LWTYLLEPOB, KOHCTPYKLMA KOTOPbIX COOTBETCTBYET PUCYHKY 17. a:
fs=2 h,I(ss-c)-Sos]
-0J151 NPONYLLEHHbIX LITYLEPOB, KOHCTPYKLMSA KOTOPbIX COOTBETCTBYET PUCYHKY 17. 6:
fs=21,I(s,- c)- sOs] +2 flal (ss- c);
-0J151 HaKNafoK, KOHCTPYKLMSA KOTOPbIX COOTBETCTBYET PUCYHKY 17. B:
'o=2bnsn;

-4 OTOOPTOBAHHOIO BHYTPb BOPOTHUKA B BbIMYK/IOM [HULLE, KOHCTPYKLUUA KOTOPOro COOTBETCTBYET
pUCYHKy 14:

fs=2hb, [(0,7 sb-c)-s ObL
roe MMHUMasibHas pacyeTHad To/1WMHa CTEHKM BOPOTHUKA A0/DKHA 6bITb onpegerneHa no d)opmyne
P
2[o] p
-ansa OT60pTOBaHHOr0 HapyXxy BOPOTHUKa B BbINYK/IOM AHULLE v oNna BblTﬂHyTOVl rop/a0BUHbI LWNNH-
JApVYecKolt AeTanu, KOHCTPYKLMA KOTOPLIX COOTBETCTBYET PUCYHKY 17, I
3 * 2/ - hb)[(s5 - c) - Sosdu 2hb[(sb - ¢) - sObJ.

151 CBapHbIX LUBOB, COEAMHSIIOLMX LITYLEpa WIN Haknagku ¢ YKpenisieMoi feTasiblo, KOMMNeHCupyio-
was nnaowaab fwnpuHumaeTcs pasHoli cymMme niowjajeli BbICTyNaloLWmnxX y4acTKOB HanlaBeHHoro Metanna
6e3 ydyeTa ycuieHus LIBa B COOTBETCTBUM C PUCYHKOM 18. a. 6. B.

KomneHcupytoLias niowasb WBa HakIafk1, yAaJIEHHOTO OT Kpasi OTBEPCTUSI Ha paccTosiHWe, NpeBbl-

warwowee b1 - *"Dm(s-*s, - €), He [O/MKHA YYNTbIBATLCA B pacyeTe.

Mpu 0AHOBPEMEHHOM WCMOJ/Ib30BaHUM ABYX LUTYLEPOB (HApPYXXHOrO 1 BBAPEHHOMO C BHYTPEHHeN cTo-
POHbI) UM ABYX HaKNafoK (HapyXHOW U BHYTpeHHeil) komneHcupytowasa niaowanas 3Tux AeTaneil fo/mkHa
CYyMMUpOBATLCS.
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fl 6

a — yKpenseHue HapyXHbIM WTyLepoM. 6 — yKkpenseHne NpoxXoAHbIM WTYLEPOM; B — yKpenneHue HaknapKkoii;
I — yKpenjeHue BbITAHYTON ropnoBuHoii; s, ® sOs Npu 04NHAKOBOI Mapke cTanu

PucyHok 17 — YkpenseHue oTBepcTuii

Vcnonb3yemoe nNpu pacyeTe 3Ha4YeHne BbICOThI WTyLepa hsA0/MKHO NPUHMMATLCA PaBHbLIM pasmepy no
YepTexy Ha KOHKPETHbIN WTyLep, HO He 60/iee onpeaesieHHOro no hopmyne

hs - hbs - 1,25"d a -ss){ss-c).

Mpy 04HOBPEMEHHOM YKpenieHur OTBEpCTWs LUTYLLepPOM W HakNafkol BbicoTa YKpenjeHHoW 4acTu
wryuepa hs npuHrmMaeTcs 6e3 yyeTa TOMWMHbI HaKNaaKu.
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a— WOB HapyXHOro WTyluepa; 6 — WOB YTONNEHHOrO WTylepa; B — LWOB NPOXOAHOTO WTylepa

PucyHok 18 — PacueTHas BbicoTa yrnosoro wea ([ ")

Mcnonb3yemoe npu pacyeTte 3HayeHue BbICOThI WTyLepa /Sl nnn BbICOTbI BOPOTHMKA hb} cO CTOPOHBbI
BHYTPEHHel NOBEPXHOCTY AeTanun [0/KHO NPUHUMATLCA pPaBHbIM pasMepy Mo YepPTeXY Ha KOHKPETHbIN LTY-
Llep un BOPOTHUK, HO He 6oriee onpegeneHHoro no popmynam:

Nikd - 0.57'da -s s)(ss - ¢).

hb, . 0.57d-sb){sb-c).

Vicnonb3yemoe npu pacyete 3HaueHWe LWWPUHbI HaKNagku bh 4O/MKHO NPUHUMATLCS PaBHLIM pasMepy
Mo YepTexy Ha KOHKPETHYIO HaknafKy, Ho He 6onee onpesenieHHOro no opmMye

b, -- yjDm(sisn-c).

Ecnn meTtann ykpennswowen getanm (WTyuepa wiv Haknagkv) obnagaet MeHblleli MPOYHOCTbIO, YEM
MeTann ykpennsemoi getanun (6apabaHa, Konnektopa, Tpybbl, BbINyKI0r0 AHULLA), TO KOMMEHcHpyoLias
nnowaab yKpennsLlen aetany fo/mxHa 6biTe yBEIMYEeHa NPonopLnOHasibHO OTHOLLEHMIO A0MNMYCKAeMOro Ha-
NpsHKeHNs yKpenasemoi getanu K 4onyckaeMoMy HanpsKeHUIo YKpennsLiein getanu.

Bonee BbicOKkasi NPOYHOCTb YKPeNAaoLeid AeTanu B pacyeT He Ao/MKHA NpYHUMaTbCs. M36bITouHas Ton-
WKMHa Wwryuepa (Tpy6bl) MOXET y4YMThIBATLCS B KOMMEHCUPYOLLEe naowaaun wryuepa fsTonbko B TOM cryyae,
ecnn WTyuep npvBapuBaeTcs LWBOM C NOSHbIM NPOBApPOM TOJIWMHBLI CTEHKU BapabaHa (konnekTopa, AHuwa
WAN caMoro wTyuepa).

3HauvyeHNss MYHUMaSIbHbIX PacyYeTHbIX TOMWMH WTylepoB sO, npu <p=1 un c=0 cnepyeT onpeaensitb no
pasgeny 5.

6.3.6.7 Mpu pacueTe yKpenaeHusi 4ByX OTBEPCTUIA, UMEIOLLMX pasHblie pasmepbl YKpenasolux getanei,

koMneHcupytowwe nnowaau fs. fnn focnegyet onpegensTs no hopmynam 6.3.6.6 Ans KaKAOKA KPOMKK OTBEp-
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CTUIA. Npuyem KO3 PULNEHT 2 B yka3zaHHbIX hopMynax cnegyeTt 3ameHuTb Ha 1. Mpu onpegeneHuy cymmbl
KoMMNeHcupyowmx nnowageii £ / cnegyeT ncnonb3oBath cpegHeapudmeTmyeckoe 3HaueHue nnowagei, Bbl-
YNCMEHHBIX 418 KaXA0W KPOMKW.

6.3.6.8 MuvHUMasnbHble pa3mepbl ceveHus cBapHbix Wweos AT|M, Almn, Aj,™ (no NOCT 2601 — pacueT-
Hble BbICOTbI YI/10BOTO LUBA), COeAUHALWNX NMPUBapHbIe LWTyLepa WM Haknagkm ¢ pacyeTHbIMU AeTaniaMu,
[OJIXHbI YA0BNETBOPATL CNEAYIOLWUM YCIOBUAM:

-ANA WTyLepoB B COOTBETCTBMM C PUCYHKOM 18. a. 6

Amn>21% ;

BO BCeX cny4yasx Amn2 ss;
BbicOoTa wWTyuepa hs— no 6.3.6.6;
- AN Haknagok B COOTBETCTBUM C PUCYHKOM 17. B

5 Z'bnsn
Dn

LLnpuHy Haknagkm bnu ee HapyxHbIi gnameTp Dn cnegyeT npuHMmaTh CoriacHo pucyHky 17. 6. B chop-
Myfnax WCNonb30BaHbl 3HAYEHUS KO3V MEHTOB NPOYHOCTY CBAPHbIX COEAVHEHWNI, 3HAYEHNS — COrNacHo
6.2.2.

6.3.7 KoathdhnumeHT NpoOYHOCTM KOHMYECKNX aeTanen

6.3.7.1 KoadhhmumneHT NpoYHOCTN KOHNYECKOW AeTann, ocnabneHHol OAVHOYHbIM OTBEPCTUEM, cneayeT
onpefenaTb cornacHo 6.3.2.6.3.5 1 6.3.6 npu ycnoBuu, 4To cpegHuii guameTp AeTanu AO/HKEH NPUHNMATbCA
N0 CeYeHnto, Mo KOTOPOMY NPOXOAUT NMPOAOSIbHAA OCb OTBEPCTUS Uu wTyuepa. CornacHo pucyHky 19 ycnos-
HbIi AnamMeTp KOHUYEeCKol feTanu cnefyeT onpeaensitb no opmyne

2min

Dm* 2BK ¢ s.

roe BK— paccTosiHue OT TOUKM nepecedeHnst NPoAo/bHbIX 0Cell 0TBEPCTUS UK WTYyLEepa C OCblo AeTanu Ao
YC/IOBHOI TOUKV MepeceveHns NpoAos/ibHON ock OTBEPCTUsS C BHYTPEHHE o6pasytolleil aetanu.

PucyHok 19 — KoHunueckas getanb

6.3.7.2 KoadhpmuMeHT NPOYHOCTM KOHMYECKOW feTanun, ocnabneHHoV nonepeyHbIM psaoM OTBEPCTUi,
cnefyeT onpefenstb cornacHo 6.3.3.2. 6.3.3.8 1 6.3.3.9.

6.3.7.3 Koadh(hmLmeHT NPOYHOCTM KOHMYECKOW AeTanun, ocnabneHHoW NpoAobHbIM UAN KOCbIM PALOM
oTBepCTuUiA, cnefyeT onpefenstb cornacHo 6.3.3.1. 6.3.3.3. 6.3.3.8 n 6.3.3.9 npy ycnosuu, 4To BO BHUMaHMWE
NMPUHUMAIOTCA [iBa COCeAHUX OTBEPCTUSA, HAXOAALMECA HA yYacTKke C HanboIbWNMKN 3HAYEHNAMU AMamMeTpoB
fetanu.

6.3.7.4 Hanbonblunii grameTp HeykpensjeHHOro OTBEPCTUS KOHWYECKO feTanu cnepyeT onpeaenstb
cornacHo 6.3.5 c yyetom 6.3.7.1.

MuHMManbHoe fonycTMOoe 3HaueHre koadhdmumeHTa NPOYHOCTM KOHUYECKOM feTany [0MXHO onpeje-

NATBLCS MO hopmyse
p(Pk 4S-C)
M - 2(s-c)[o]cosa’

rAe a — yrosl KOHyCHOCTW, paBHbIii NOIOBUHE yrna y BEPLUMHbI KOHUYECKON feTanu, rpagychl;
Dk — BHyTpeHHWIA AnameTp HanbosbLLEero OCHOBaHUSI KOHUYECKOW AeTasnmn, MM.

6.3.7.5 YkpenneHnne paguasnbHbiXx OTBEPCTUM KOHWUYECKOW AeTanu AO/HKHO paccuUuTbiBaTbCS COrMacHo
6.3.6 ¢ yyetom 6.3.7.1.
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6.3.8 TpeboBaHMA K KOHCTPYKL UK

6.3.8.1 PacueTHble feTanu, UMeloLL e HeyKpensieHHble W/UAN YKpen/eHHble OTBEPCTUSA, a Takke OTBeT-
B/IEHNA 1 TPONHUKOBbIE COeANHEHNSA Tpy6onpoBOA0B, AO/KHbI YA0BNETBOPATL TPEOOBAHNAM K KOHCTPYKLMK
AeTtanu, 06yCnoBIEHHbIM UCMOb3YEMbIMW METOAAMN pacyeToB U NpUBEAEHHbIM B pasgene 5.

6.3.8.2 PaccTosiHne Mexay LLeHTpaMu ByX COCeHNX 0TBepPCTUii 04MHAKOBOrO AnamMeTpa, u3Mepsemoe
no NOBEPXHOCTW CPefHero AnameTtpa pacyeTHON fetanu, f0/HKHO ObiTb He MeHee 1.4 anameTpa pacyeTHOro
oTBEpCTUSt NN 1.4 NONyCyMM pacyeTHbIX AMamMeTpOB OTBEPCTUiA, eC/iv AnameTpbl pasHble.

Mpun pacnonoxeHnn 0TBEPCTUIA B OAUH NPOAO/bHbIV UM NONEpeYHbI psag AonyckaeTcsa ykasaHHoe pac-
CTOsiHME yMeHbWwUTb f0 1,3 gnameTpa. MNpu ycTaHOBKe B 3TOM psfy TPy6 rasonnioTHol MemobpaHHol naHenu
C NPUBApPKOI K NOBEPXHOCTY KOMI/IEKTOpPaA TPY6 M MPOCTABOK MEXAY HAMU (UM NIABHUKOB) NO BCE NPOTSKEH-
HOCTW CTbIKyeMOli C KO/11IeKTopamu NaHenn paccTosstHue Mexay 0TBepCTUAMM AoNyckaeTcs yMeHbLwnTb 4o 1,2
AvnamveTpa OTBEPCTUA.

PekomeHAyeTCsi BbINOMHATL NOBEPOYHbI/ pacyeT Ha NMPOYHOCTL C 06OCHOBAHMEM pecypca 3KcnyaTa-
LuK, ecnin pacyeTHoe 3HavyeHne KoahduLmeHTa npoYyHocTn 0.3.

PaccTtosHue mexay KpoMkamu ByX COCeHUX OTBEPCTUI Ha BHyTpeHHel noBepxHocTy 6apabaHa, Kon-
nleKkTopa U gHuua AO/HKHO 6bITb HE MeHee 5 MM.

6.3.8.3 To/iWMHa CTEHKN WITYUepa UNn Haknagkv He JoJKHa NpeBblwaTth TOWMWHBLI CTEHKM geTtanu. [lo-
MycKalTCA ABYXCTOPOHHWE HaKIaaKu.

[LonyckaeTcsa npuMeHeHue WTyLepa Uiy Haknagku TONWMHON A0 ABYX TOMLMH feTanu, ecnv 3To onpe-
JenseTca TexHonorneli 3roToB/EHUS, HO B YKPENIEHUM OTBEPCTMSA 3TO YTOLWEHNE HEe JO/MKHO YYNTbIBATHCS.

6.3.8.4 [1na BbINYK/bIX AHULY PACCTOSIHWE OT KPOMKW OTBEPCTUS A0 BHYTPEHHEl NOBEPXHOCTW LUNH-
Apvyeckoro 6opTta, n3mMmepsemoe no NpoekLmmn, AoMKHO ObiTb He MeHee 0.1D. [lonyckaeTcs yMeHbLUEeHe 3To-
ro paccTosiHUA NO COrNacoBaHUI CO CneLnann3vpoBaHHbIMU Hay4YHO-UCCef0BaTe/IbCKUMMU OpraHn3aLnsamm.

TpeboBaHne He pacrnpocTpaHsaeTca Ha nonycdepuyeckme AHnLA ¢ pagnasbHbIMU WTYyLEepamu.

6.3.8.5 PaccTosiHme OT KpOMKM OTBEPCTUSA B AHMLLE A0 Hayana 3akpyrneHms oTbopToBaHHOIO BOPOTHU-
Ka. nsmepsiemoe o npoekyun, JOo/HKHO OblTb He MeHee TOJILWNHbBI CTEHKWN AHULLA.

6.3.8.6 PaccTosiHMe OT KPOMKV OTBEPCTUS KOHUYECKOW fieTanu 40 6anmkaiwero LamHAPMYecKoro 0CHO-

BaHMA MO NOBEPXHOCTW cpeaHero amameTtpa AO0J/1KHO 6bITb HE MeHee (S - C), roe Cpep,HVIVI anameTp

onpefenseTtcs cornacHo 6.3.7.1.
6.3.8.7 MakcMmasibHOe 3HauYeHne guamMmeTpa OTBEPCTUS B LIUIMHAPUYECKON AeTanu AOKHO YA0BIETBO-

pATb YCNOBUIO 5a~2
3TO orpaHuyeHne He OTHOCUTCS K KOJI/IEKTOpaMm U TPOWHWKOBLIM COELAMHEHUSIM, Y KOTOPbIX OTBEpcTUe
ABNSAETCA BbITAHYTON rOPMOBKHON C BbICOTON BbICTyNatLWen yactn He meHee 10 mMm.

[lns cBapHbIX TPONNWNKOBBLIX COEAVHEHWI U3 YINEPOAUCTbIX U HU3KONETMPOBAHHbIX MapraHUoBUCTbIX 1
KpeMHEMapraHLUoB1CTbIX CTanei, paboTalwux npy Temneparypax, Npu KOTOPbIX AONyCKaeMble HanpsKeHns
He 3aBUCAT OT BE/IMYMHbI pacyeTHOro pecypca cornacHo NOCT 33962. ponyckaeTcs yBesiMyeHue auameTpa
0TBEPCTUS, ONpefensiemMoro 3 COOTHOLIEHNS

— S0.75.
%

d

1>
0,-2%

> 0.75.
Mpu aTOM cnepyeT BbINOMHUTL MOBEPOYUHBIA pacyeT 4aHHOMO 3/1eMEHTa Ha AOMO/IHUTE/IbHbIE Harpy3Kku
cornacHo NOCT 33964.

6.4 YueT BAUAHUSA HepaAMnasbHbIX OTBEPCTUIA

6.4.1 O6wme NonoxeHns

6.4.1.1 Mopf HopaguanbubiMU OTBEPCTUAMW WIN OTBETB/IEHUAMU cnedyeT NoHUMMaTb OTBepCTUs Wnu
wryuepa (Tpybbl) pacyeTHOW feTanu, Hanpas/eHWs NPOLOJIbHON OCK KOTOPbIX OT/IMHAOTCA OT pagunasibHoOro
HanpaBneHus 6onee yem Ha 15°.

6.4.1.2 B gaHHOM pasfene paccMaTpuBaloTC KOHCTPYKUUW AeTaneil, y KOTOpbIX Yroa OTKNOHEHUS Npo-
[ONbHOW ocKn 0TBEpPCTUA (OTBETB/IEHNSA) OT paAnanbHOro HanpaB/eHns y He npesbiaeT 45°.

6.4.1.3 PacyeTHblii grameTp OTBEPCTUA cnefyeT NpMHMMAaTh coriacHo 6.3.1, T. e. Tak Xe. Kak Ansa pa-
AvanbHbIX 0TBEPCTUIA.
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6.4.1.4 30Hy yKpenneHns oTBepcTusi credyeT NpUHUMAaTh No CpefHeil NOBEPXHOCTY AeTann OT Hapyx-
HOI MoBepXxHOCTY WTyuepa (B 1t060M HanpasneHun). INvHy yka3aHHOR 30HbI b cnegyeTt onpeaenaTts no cop-
myne
b-jD m(s-c).

6.4.1.5 30HYy yKpenaeHns oTBEPCTUSI HAPYXHbIM LUTYLLEPOM UM HAPYXXHOW YacTbio NPONYLLEHHOTO LWTY-
Luepa cnegyeT NpuHMMaTh NO CpefHeli NOBEPXHOCTM LWTyLepa OT HapyXXHOV NOBEPXHOCTM AeTanun (TouyHee —
OT YC/NIOBHOW NIMHWM NepeceyeHns ykasaHHbIX NOBepPXHOCTeW). [InHy yka3aHHON 30HbI hsX cnegyeT onpege-
NnATb No hopmyne

v o-(10 ts,)(s,-c).

6.4.1.6 30HY YKpen/sieHust 0TBEPCTUA BHYTPEHHEN YacTbio NPONYLLEHHOTO WTyLepa cneayeT npuHuMaTthb
no cpefHeli NOBEPXHOCTU WTyLepa OT BHYTPEHHEW NOBEpPXHOCTW AeTann (TOYHee — OT YC/IOBHOW NIMHUK
nepeceyeHns ykasaHHbIX NOBepxHOCTe). [ AnHy ykasaHHOW 30HbI hs] cnegyeT onpefensite no oopmysie
hsX- 0.5J(ds <ss)(ss-c).

6.4.2 TpoBepka TOJLMNHbI CTOHKW TPONHUKOBBLIX COeAUHEHWN
6.4.2.1 BbibpaHHble pasmepbl TPOMHWKOBbIX COEAVWHEHWUM C HepaguasibHbiM OTBETB/IEHWEM [OJIKHbI
y[0BNETBOPATL YC/I0BUIO

J— R < -)X -

[N HaK/TOHHOTO WITyL,Eepa, KOHCTPYKLUA KOTOPOro COOTBETCTBYET pPUCYHKY 20. creflyeT npoBOpUTL Bbl-
noJiHeHMe JaHHOTO YC/IOBUS A1 060MX YYaCTKOB AeTasiun (eBas 1 npasasi CTOPoHa Ha pucyHke 20).

PucyHok 20 — Cxema feTtanv C Hak/IOHHbIM WTYLEepPOM

[na TaHreHUManbHOro WTyLepa, KOHCTPYKUMS KOTOPOro COOTBETCTBYET PUCYHKY 21. LOCTATOYHO Mpo-
BEPWTb BbIMNOJIHEHVE YKA3aHHOTO YC/IOBUS TOIbKO Ha OZHOM yyacTke (MpaBasi CTOpoHa Ha puUcyHke 21).
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PucyHok 21 — Cxema feTtanu ¢ TaHreHunasibHbIM BBOAOM LWTYyLEepa

6.4 2.2 Mnowafpb HarpyxeHus Ap n niowaaun conpotmenenuns (40ana getann. Asans wryuepa v An—
ONA Haknagku) cnepyet onpefensitb cornacHo pucyHkam 20 u 21.

ECnn HaknoHHBINA WTyLep pacnonaraeTcs B M10CKOCTU NOA YIAIOM K NPOAO/LHON NAOCKOCTW fetanu (B
KOTOPOi HaXoAMTCS MPOEKLUMA NPOAO/LHON OCK WTyLuepa), To criedyeT NPOBEPUTb BbINO/THEHWE YCNOBUS, NpU-
BEEHHOro B 6.4.2.1. AN KaXA0M NPOEKUMMN CeYEHUS Ha NPOAO/IbHOE 1 MoMepeyHoe ceYeHns getanm.

PucyHoKk 22 — Cxema KOBaHOro TPOlHMKa

6.4.2.3 1Nl TPOMHMKOBbIX COEAUHEHWUI, KOHDUTYPaLMa KOTOPbIX XapakTepusyeTcs naasHbIMK Nepexoja-
MV OT NMOBEPXHOCTU AeTasn K OTBETB/IEHUIO N KOTOPbIE, Kak NMpaBwio, U3roTaB/MBAOTCA KOBKOW (PUCYHOK 22)
UM NuTbem (PUCYHOK 23), AonyckaeTcs BblYMCNEHWEe nolageli ConpoTMBAEHNS NMPOU3BOAUTL MO YCPeAHEeH-
HbIM MOLWaAAM NPAMOYrONbHOM KOH(UIrypaLymn npy yCI0BHOMN TOJILLMHE CTEHKU S - C U OTBETBJ/IEHUS SS- C.

6.4.2.4 Mpun yKpenneHun aeTann Hapy>XHOW Haknagkol B ycrnoBuu, npuBefeHHoM B 6.4.2.1. cnepyet
npuHUMaTb KoaduumeHT p=0.7, ANa BHYTpeHHel Haknagkm p=0.3.
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D

PucyHok 24 — Cxema pasBunku

6.4.3 TlpoBepKa TOMLWNHBLI CTEHKU pa3BUIOK

6.4.3.1 Mopg pa3suikamn cnegyeT NoHMMaTb TPOMHMKOBOE coeAviHeHne Y-06pas3moro Tuna, npegHasHa-
YeHHOe ANA pasfeneHns noToka cpefbl B Tpy6e Ha ABa CMMMETPUYHbIX NOTOKA, Hanpas/ieHne KOTopbIX pac-
nonaraeTca NOA yriom p K NPoA0IbHOMY Hanpas/ieHW0 OCHOBHOW TPYObl.

B HacToALlem nogpasgesnie paccMaTpmMBaloTCs KOHCTPYKLUKU pa3Busiok ¢ yrnom 30asp<60a

6.4.3.2 BblbpaHHble pa3mepbl pasBUIOK, KOHCTPYKLMS KOTOPbIX COOTBETCTBYET PUCYHKY 24. [OSDKHbI
YA0BNETBOPATL YCNOBUIO

Ycnosue npoBepseTca OTAENbHO AN1A KaXKAOro M3 yKkasaHHbIX Ha yepTexax yyacTtkoB Aplu A?T n
As2- A>1 n A)2-
[nvHa ykpennsoLwmx 30H onpegensercs cornacHo 6.4.1.4, 6.4.1.5, 6.4.2.3.
6.4.3.3 [OnAa cBapHbIX pasBu/IOK TOJIWMHA CTEHKM MO CBAPHOMY COe[MHEHUI0 A0/IKHA MpeBbiwaTb To/-

LLMHY CTEHKU OCHOBHOIO MeTaJlia Mo faHHOMY yYacTKy (CEeUYEHU0) pa3Buki He MeHee Yem Ha 20%.
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