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HALUWOHANbHbBIN CTAHAOAPT POCCUWCKOW SEALEPALUNMN

OBOCHOBAHME MPOYHOCTU OBOPYOOBAHVA N TPYBOIMPOBOAOB
ATOMHbIX SHEPTETUYECKNX YCTAHOBOK

PacueT No BbI6OpPY OCHOBHbIX pasMepoB

Rules for strength assessment of equipment and pipelines of nuclear power installations. Basic sizes determination

Jata BBepeHuna — 2022—01—01

1 O6n1acTb NpUMeHeHns

1.1 HacTosiwuii cTaHAapT pacnpocTpaHseTcs Ha o60pyAoBaHWe U TPy6GONpPOBOAbl aTOMHbIX 3HEpPreTu-
UecKMX yCTaHOBOK, NPOEKTUPYEMble U KOHCTPYMPOBaHHbIE B COOTBETCTBUM C (pefepasibHbIMU HOpMaMu 1 npa-
BUMaMy B 06/1aCTU MCNOMIb30BaHNSA aToOMHOl aHeprum [1].

1.2 HacTosiwmii ctaHfapT ycTaHaB/MBaeT TpeboBaHUs K pacueTy Mo BblGOPY OCHOBHbIX pa3MepoB 060-
PyZAOBaHUS M TPY6GONPOBOAOB aTOMHbIX 3HEPTreTUYECKNX YCTAHOBOK NMPY KOHCTPYMPOBaHUM (MPOEKTUPOBaHUN).

2 HopMaTUBHbIE CCbIJIKU

B HacToAWwem cTaHAapTe UCNO/b30BaHbl HOPMATUBHbLIE CCbINIKU Ha cnefylolwme cTaHgapThl:

FOCT P 59115.1 O60cHOBaHue NpoYHOCTM 060pyAOBaHMA U TPy6ONPOBOAOB aTOMHbIX 3HEPreTnyecKmnx
yCTaHOBOK. TEPMUHBI U onpefeneHns

FOCT P 59115.2 O60CcHOBaHMe NPoOYHOCTM 060pyAOBaHUA U TPYOONPOBOAOB aTOMHbLIX 3HEpPreTuyeckux
yCTaHOBOK. MoAynb ynpyroctu, TemnepaTtypHblii KO3 UuMeHT NMHENRHOTO paclwupenus, koadduumeHT My-
accoHa, Moaynb casura

FOCT P 59115.3—2021 O60cHOBaHMe NpoyYHOCTM o06opyAoBaHUs 1 TPy6ONPOBOLOB aTOMHbIX HEpPreTn-
Yeckux yCTaHOBOK. KpaTKOBpEMEHHble MexaHW4YecKne CBONCTBA KOHCTPYKLMOHHbIX MaTepuanos

FOCT P 59115.4—2021 O60cHOBaHWe NpPOYHOCTM 06opyaoBaHnsa 1 TpybonpoBOAOB aTOMHbIX 3HEpreTu-
Yeckux YyCTaHOBOK. [lnnTenbHble MexaHn4yeckne CBONCTBA KOHCTPYKLMOHHbIX MaTepuanoB

FOCT P 59115.7 O60CHOBaHMEe MPOYHOCTM 060pyAOBaHUA M TPyO6ONPOBOAOB aTOMHbIX SHEPreTuyecknx
ycTaHoBOK. Mpu6aBKN K TOMLLMHE CTEHKM Ha CN/IOLWHYI KOPPO3nIo

FOCT P 59115.9—2021 O6o0cHOBaHMe NpoYHOCTM 06opyAoBaHUs 1 TPy6ONPOBOLOB aTOMHbIX dHEpreTu-
YecKkux yCTaHOBOK. [MOBEPOYHbIN pacyeT Ha NPOYHOCTb

FOCT P 59115.16—2021 O6ocHOBaHMWe nNpovyHOCTU obopynoBaHnsa 1 TpybonpoBOAOB aTOMHbIX 3Hepre-
TUYEeCKUX YCTAHOBOK. PacyeT Ha MPOYHOCTb pPasbeMHbIX COeANHEHNN

FOCT P 59115.17—2021 O60CHOBaHMWe NpPOYHOCTU 06opyaoBaHUA 1 TpybonpoBOAOB aTOMHbIX 3Hepre-
TUYECKNX YCTAHOBOK. PacyeT Ha NpOYHOCTb NepdopnpoBaHHbIX NAUT

MpumedyaHue — [Mpu NOMb30BaHWM HACTOSILLMM CTAHAAPTOM Lie/Ieco06pa3Ho NpoBepUThb AeiicTBUE CCbIou-
HbIX CTaHAAPTOB B MH(pOPMALIMOHHOW CUCTEME OBLLETO NO/Ib30BaHUS — HAa OPMLMAIbHOM caiiTe deaepasibHOTO areHT-
CTBa MO TEXHUYECKOMY PEry/IMPOBaHUI0 1 METPOJIOTUM B CETU VIHTEPHET WU MO EXEerofHOMy MH(OPMaLMOHHOMY yKa3a-
Teno «HauyoHasbHble CTaHAApTbI», KOTOPbIA ONy6G/IMKOBaH MO COCTOSIHUIO Ha 1 siHBapsi TEKYLLEero rofa, W no Bbinyckam
€XeMeCcsIHHOr0 MHhOPMALMOHHOTO YKasaTens «HauyoHaslbHble CTaHAapTbk» 3a TEKYLUMIA rof, ECnm 3aMeHeH CCbINOYHbIi
CTaHOapT, Ha KOTOpbIii faHa HeJaTWpOBaHHAs CCblKa, TO PEKOMEHAYETCS UCMO/b30BaTb AECTBYIOLLYI0 BEPCUIO 3TOMO
CTaHZapTa C yY4eTOM BCEX BHECEHHbIX B aHHYH BEPCUIO M3MEHEHWA. EC/m 3aMEHeH CCbIMIOYHbIN CTaHAapT, Ha KOTOpbIii
[laHa AaTMpPOBaHHAasH CCbifka, TO PEeKOMEHAYETCS MCMo/b30BaTh BEPCHIO 3TOTO CTaHAapTa C YKas3aHHbIM BbilLe FOf0M YT-
BepxaeHust (NpuHsATUs). Ecnm nocne yTBepXAEHWSI HACTOSILLETO CTaHAApTa B CCbUIOYHbIA CTaHAAPT, HA KOTOPbIA AaHa

M3gaHne opuuynanbHoe
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[laTUpoBaHHas CCbIfka, BHECEHO M3MEeHeHMWe, 3aTparuBaioLLee MNosiokeHe, Ha KOTOpPoe [laHa CCbika, TO 3TO MOJIOXKeHne
pekomeHayeTcs NPUMEHATL 6e3 yyeTa JaHHOrO0 M3MeHEHWsI. ECNM CCbINOYHbIA CTaHaapT OTMEHeH 6e3 3ameHbl, TO NoJo-
XEHVe, B KOTOPOM fiaHa CCblfika Ha HEro, PEeKOMEHAYETCS NPUMEHSTb B YaCTW, He 3aTparmBaioLLeli 3Ty CCbIKy.

3 TepMuHbI, onpeaeneHnss n o603HaYeHus

3.1 TepMUHbI 1 onpeaeneHus

B HacToAwem cTtaHfapTe npuMmeHeHbl TepMmuHbl no TOCT P 59115.1, a Takxe cregyluime TEPMUHLI C
COOTBETCTBYIOLWUMN ONpefeneHnsamm:

3.1.1 oTBOA,; (KO/NEeHO): KomMnoHeHT TpybonpoBoaa, B KOTOPOM M3MEHSIETCS HanpaB/ieHue notoka pabo-
yeli cpefbl 6e3 pasgeneHns NOToka Ha HEeCKONIbKO MOTOKOB WAW C/AUSIHUS HECKOJIbKMX MOTOKOB.

3.1.2 cpegHAda TeMmnepaTtypa no cevyeHuto <7>: TemnepaTypa CTeHK/ KOMNOHeHTa o6opyfoBaHUA nnu
TpybonpoBoja, paBHas MakCuMasibHOMY cpegHeapndMeTUYeCcKOMy 3HaUYEeHUI0 TeMNepaTyp Ha ero HapyxHoi
N BHYTPEHHEN NMOBEPXHOCTAX B OJHOM CEYEHMU B paccmMaTpMBaeMOM pPeXuMe HarpyXeHuss HopMmasbHbIX YyC-
NOBWI aKkcnayataunm.

MpumeyvaHusa

1/1nA YacTeli KOPNycOB pPeakTOpPOB CPEAHIO TeEMNEPATYPY M0 CEYEHMIO ONPeAeNnsiioT C yHeTOM BHYTPEHHErO Ternsio-
BblAE/IEHNA KaK CpefHenHTerpasibHoe 3HayeHue pacnpefesieHns TemnepaTyp no TOMLWMHE CTEHKN Kopryca.

2 na wnunek n 60TOB CPedHIo TeMnepaTypy MO CEYEHWIO OMPedensioT Kak cpefHevHTerpasibHoe 3HayeHve
pacnpefeneHuns Temneparyp.

3.2 0O603Ha4veHusa

B HacTosiLleM cTaHAapTe NPUMEHEHbI Crefytoline yCNoBHbie 0603HaAYEHUS:

Da — HOMWHa/bHbI HaPYXHbIR gnameTp UWINHAPUYECKO YacTu kopnyca, gHuwa unm Tpyéonpo-
BOoAa, MM;

D — HOMWHasbHbIA BHYTPEHHWUA AnaMeTp LUUANHAPUYECKON YacTu Kopnyca, KpbIWKW, AHULW A UNn Tpy-
6onpoBoga, MM;

Dm — CcpefHuil gnameTp UWUAMHAPUYECKOW 4YacTu Kopryca, KpblWKW, AHWLWA, TpybonpoBoga wunm npo-
Knagkn (Npn pacyete pa3beMHOro COeAUHEHMUS), MM;

Dr — pacyeTHblii guameTp KPYraoro naockoro AHuLa WUav KpbIWKW, MM;

R — BHYTPEHHWII paanyc BbINYKAOro AHuLLA, MM;

Rs — paguyc ocu oTBoAa, MM;

s — HOMWHasNbHasa TOJLMHA CTEHKN, MM;

SR — pacueTHas TONUWMHA CTEHKW, MM;

sf — (hakTnyeckas ToNUMHA CTEHKN, MM;

c — cymMapHas npubaBka K TOJILMHE CTEHKMU, MM;

— npubaBka K TOMNLWMHE CTEHKW, paBHas oTpuuaTenbHOMY AOMNYCKY, MM;

cl2 — npubaBKa K TOJILMHE CTEHKN, KOMMEHCHPYOLLas BO3MOXHOE YTOHEHUE CTEeHKM nonydabpukara
npyv U3roTOB/IEHUN, MM,;

c2 — npubaBKa K TONUUHE CTEHKMW, y4uTbiBaloLLast YTOHEHWE CTEHKM BCNEACTBME KOPPO3uMW 3a CPOK
CNyX6bl KOMNOHEHTA, MM;

Bk — paccTosiHMe OT TOYKM MepPeceyvYeHuns ocu OTBEPCTMA UK WTYLEepa C OCbio 06eyvaiikn 0o YC/TOBHOWA
TOYKM MepeceyeHns ocum OTBEPCTUS C BHYTpPeHHel obpasytouiein obevaliku, mm;

H — HOMWHanbHasa BbiCOTA BbINYK/OM YacTu AHULLA A0 BHYTPEHHEN NMOBEPXHOCTU, MM;

HT — BbicOTa BbINYKAOW YacTu AHuMLWA 40 CPEANHHON NOBEPXHOCTU, MM;

O] — pacyeTHblit KO3PUUNEHT CHMKEHUST NPOYHOCTY;

&c — KO3 PULUMEHT CHUXEHUA NPOYHOCTM o6eyaek Wan AHULL C YKPEeNn/eHHbIMOTBEPCTUEM;

(O — KO3 MPULUMEHT CHUXEHNA NPOYHOCTU 06evaek Unm AHUL, C HEYKPEN/IEHHbIM OTBEpPCTUEM;

(ol — KOO (PULMEHT CHMXKEHNS NMPOYHOCTU CBAPHOrO LLIBA,

p — pasneHne, Mla;

<T> — cpeaHas Temnepatypa no ceyeHuwo, K (°C);
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Tt — TemnepaTtypa, npu AOCTUXEHWUU KOTOPOI HEOBXOAMMO YUMTbIBATb XapaKTepPUCTUKN ANUTENbHO
NPOYHOCTU, NAACTMYHOCTU K nonsyyectu, K (°C);

MUHUMa/IbHOE 3HAuYeHWe BPEMEHHOro CONpPOTUB/IEHUS (Npeden NPo4YHOCTM) npu Temnepatype T,

R
MMa;
MWHMMaJIbHOE 3Ha4yeHne npegena TekyyecTu npu Temnepartype T, MMa;
nT — MUWHMManbHOEe 3HauvyeHue npegena ANUTeNbLHON NpoYHOCTM 3a Bpemsa tnpu Temnepatype T, MMMa;
Mmt
[o] — HOMMWHa/bHOE Aonyckaemoe HanpshxeHue, MMa;
[o]lw — HomMMHanbHoe gonyckaemoe HanpshkeHue ana 60nAToB W wnunek, MMa;
[o]c — HOMMHaNbHOE Aonyckaemoe HanpsXeHwe A9 KOPNyCcOB CTPAXOBOYHbIX U 3alUTHbIX 060104eK,
MMa;
102 —  KO3(h(PMUMEHT 3anaca NPOYHOCTM MO Mpenesy TeKydYecTy;
nT —  KO3(h(PMUMEHT 3anaca NPOYHOCTU MO BPEMEHHOMY COMPOTUBMEHUID;
nmt — KO03(h(PMUMEHT 3anaca NPOYHOCTU MO Npeaeny ANUTENbHOW NPOYHOCTH.

4 O6uwme NnonoxeHuns

4.1 OCHOBHbIE MpUHLUNBI

4.1.1 Mpwn BbINOSIHEHMM pacyeTa Mo BbIGOPY OCHOBHbIX pa3MepoB o60pyAoBaHuA 1M Tpy60NpoOBOAOB He-
06X04AUMO yunTbiBaTb AeliCTBYOLLEE HA KOMMNOHEHTbl B peXnMax HOpMasibHbIX YCnoBuii akcnayatauyum (HY3)
JaBneHue, a Ana 60nToB W wWnunek — ycunuve 3artara. Mpu pacyeTe KOMMNOHEHTOB pa3beMHbIX COeAMHEHUN
HE06X04MMO YUYUTbIBATb AaBMIeHNE UCNbITAHWNA.

B cnyyanax, korga KOMNOHEHT O4HOBPEMEHHO Harpy>XeH BHYTPEHHUM W BHELHUM JaBfIeHUEM, B pacuyeTte
cnefyeT MCNoOMb30BaTh 3HAYEHUEe N36bITOYHOTO AaBNeHNss — Pa3HOCTb BHYTPEHHErO M BHELLUHEro AaB/IEHUA.

[nsa paccunTbiBaeMblX KOMMNOHEHTOB A0/KHbI 6bITb NPEeAYyCMOTPEHbI Mepbl MO 3aluTe OT 3PO3NOHHO-
KOPPO3MOHHOrO M3HOCa B COOTBETCTBMU C TpeboBaHuamMmM [1].

4.1.2 B ocHOBY (hopMy/, MCNOMb3yeMbIX MPU pacyeTe no BblIOGOPY OCHOBHbIX pasMepoB, MOMOXEH MeTo[
npenenbHbIX Harpy3ok, COOTBETCTBYHOLWMUX CNefylowWwnumMm npefenbHblM COCTOAHUAM: BA3KOe paspylleHue, ox-
BaT njacTmyeckoin gedopmanueil BCero ce4eHMs KOMNoOHeHTa o6opyfoBaHua unu Tpybonposoga (panee —
KOMMOHEHTA) U AOCTUXEHNE MpenesbHOW AedopmMaymn.

4.1.3 OnpegeneHne pacyeTHOl TOMLWMHbI CTEHKM KOMMNOHEHTa cnefyeT NpoBOAMTb Ha AelicTBue pac-
YeTHOro faB/ieHNsa Npu pacyeTHOW Temnepartype.

B cnyuasx, korga npv akcnayatauum KOMMNOHEHTa UMEET MEeCTO ABa U 6osiee pexuma HarpyxeHus HY3,
BK/MlOYAA nepexogHble, oTAnyawLwmecs no gasneHuto, Temneparype <T> u (M1un) oNANTENBHOCTU, AONycKaeT-
CA pacyeToM Mo BbI6OPY OCHOBHbLIX pasMepoB OMpPeAeNMTb PacUEeTHYH TOJILLMHY CTEHKM Kak MakcumabHoe
3HayeHWe cpean BCEX COYeTaHuii faB/ieHWs U TemnepaTypbl BO BCEX PAacCMOTPEHHbIX pexumax, BK/yas
nepexogHsole.

4.1.4 Tpn onpefesieHNN pacyeTHON TOJMLLMHBI CTEHKM KOMMOHEHTA TOJ/IWWHY aHTUKOPPO3MOHHOTO Ha-
naB/IEHHOr0 UKW MAakUpyroLero 3aWnTHOrO C/N0A He YYnTbIBalOT.

4.1.5 PacyeT no BbI6GOPY OCHOBHbIX pa3mMepoB NepopupPoBaHHbLIX MJAUT PeKOMeHAyeTCcsa NPoBOAUTL B
cooTBeTcTBUM ¢ TOCT P 59115.17—2021 (pa3gen 5).

4.1.6 Ana KOMMNOHEHTOB, A/ KOTOPbIX B pasfeniax 5 nm 6 He npuBefeHbl pacyeTHble QOpPMYybl, UK
ecnu HapywawTcs npefenbl NMPUMEHUMOCTU MPUBELEHHbIX QOPMY/, BbIGOpP OCHOBHbLIX pasmMepoB AoMycka-
eTcs NpoBOAMTL MeTogaMu MOBEepOYHOro pacuyeta wunu, npu Temnepartypax, He npesbiwarwwmnx Tt, pacyeTom
no npefenbHoin Harpyske. PekoMeHayemas metoauka Bbibopa TOMWMH CTEHOK KOMMOHEHTOB MpuBefeHa B
npunoxeHuu A.

4.1.7 fJonyckaeTcs NpUMeEHEHWe MeTOAO0B, WU3J/I0XEHHbIX B HacToflWweMm crtaHaapTte, A8 060CHOBaHUA
OCHOBHbIX pa3MepoB KOMNOHEHTOB o6opyaoBaHunsA U Tpy6oNpoBOAOB NOC/E U3rOTOB/IEHNSA.

4.1.8 OKOHYaTes/IbHY0 MPOBEPKY KOMMOHEHTOB Ha MPOYHOCTb W YCTOWYMBOCTb WM KOPPEKTUPOBKY, Mpu
Heo6X0ANUMOCTHW, ONpeAeNIEHHbIX MO HACTOAWEMY CTaHAapTy TO/WMUH CTEHOK KOMMOHEHTOB BbIMOJIHAKT MNpu
NnoBepoOYHOM pacueTe, nposoammom B cooTBeTcTBUM ¢ TOCT P 59115.9.

4.2 HoMuHanbHble goMnycKaeMble HanpshkeHus

421 HoMuHanbHble foNnyckaeMble HanpsXeHWs /19 KOMNOHEHTOB ClieAyeT OonpeaesiaTh N0 3HAUYEHUSIM
MeXaHU4YeCKNX XapakTepucTuK KOHCTPYKLUMOHHbIX MatepuasnoB npu TemnepaType <T>.
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4.2.2 HoMuMHanbHble gonyckaemble Hanps)KeHUs BbIYMC/SAT MO 3HAYEHUAM KPATKOBPEMEHHBLIX U A/TN-
TeNbHbIX MEXaHUYECKNX XapaKTepUCTUK KOHCTPYKLMOHHbLIX Matepuanos, onpejensemMbiM cornacHo TpeboBa-
Huam FOCT P 59115.3—2021 (pa3gen 4) u FTOCT P 59115.4—2021 (pa3gen 4).

PacueTHble 3Ha4YeHNSA MEexXaHUYeCKUX XapaKTepPMCTUK KOHCTPYKLMOHHbIX MaTepruasioB KOMNOHEHTOB, Ha-
XOAALWNXCS B KOHTAKTE C HAaTPMEM peakTOPHOI YMCTOTbI, onpedensawT cornacHo NOCT P 59115.4.

4.2.3 MNoBblWeHVe NpeaesioB NPOYHOCTU U TEKyUYECTU, a Takke Npefenos ANTENIbHON NPOYHOCTU MaTe-
puanoB nopg AelicTeMem 06/lyYeHNs B pacyeTe He yuYuTbiBatoT.

4.2.4 Ecnn Temnepatypa <7> KOMMNOHEHTa B paccmMaTpuBaemMOM pexunme HarpyXeHusa He npesbliwlaeT
Tp To pacyeT no BbIGOPY OCHOBHbIX pasmMepoB c/lefyeT MPoOBOAMTbL 6e3 yyeTa XapakTepucTuk ANUTENbHON
NPOYHOCTM MaTepuana.

Temnepatypy TtcnegyeT npuHumatb cornacHo NOCT P 59115.4.

4.2.5 HomuHanbHOe gonyckaemMoe HanpshxeHue [0] 4Nnsi KOMNOHEHTOB 060pyA0BaHNsA U TpPyb6onpoBOA40B,
3a UCKNtYeHMeM 60NTOB M WNWUMEK, C TeMNepaTypoil <>, He npeBblwatoweli Tp paccunMTbiBalOT No QopmMye

'hég,z.?ﬁ{f (4.1)
n

[a] = min
Moo

rpe n02=15;

nT=206.

JonyckaeTca ANA KOMMOHEHTOB, Harpy>XXeHHbIX HapyXHbIM AaB/ieHUWEM, MpeBblllalwWwnumM BHYTPEHHEE,
npuHumats nN02 = 2.

HomMmunHanbHoe gonyckaemoe HanpsXeHwe AN8 KOMMNOHEHTOB KOHCTPYKUMU, 3a UckiyeHnem 60NTOB U
wnunek, ¢ Temnepatypoii <> Bbiwe Tp cnegyeT paccunTbiBaTb No opmyne

n (0 ft(T)
[a] = min R&%@ Rmo o mt 4.2)
V. 'nm mt
rpe n02=1,5;
nm= 2,6;
nmt= T5.
4.2.6 HomuHanbHoe gonyckaemoe HanpshkeHue ana 60/TOB W WNWNEK OT AaBJ/IEHUS U YyCUINA 3aTara
cnepyet paccuyuTbiBaTth No popmyrne
fgo-
[alw i (4.3)

roe n02 = 2.
JononHnTenbHo Ana 601TOB W wWnuaek, Temnepartypa <T> KOTOPbIX Bblle Tp ycTaHaBNMBaeTCs HOMU-
Ha/nbHOEe JonyckaemMoe HanpshkeHue OT gaBneHus, KoTopoe cnegyeT paccunTbiBaTb No popmyne

qQ0
mt
roe nmt =3.
4.2.7 [na xopnycoB CTPaxOBOYHbIX M 3aLWMTHbIX 060/104€K HOMWHA/IbHOE A0MNyCcKaeMoe HanpshkeHue
paccumTbiBalOT No hopmyne
r 'g') n (1)
. 02.MT
[alc =min (4.5)

0,2

rae  7p2 ¢ 1>07,
nT=1,85.
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4.2.8 Ina pacyeTHOro pexmma HY3, npoxogsuiero nosHOCTbIO WM 4YacTUYHO Npu Temnepartype <T>

Bbie Tt, Npu onpefenieHun 3HadeHns R A Bpemsi t 4O/MKHO GblTb PABHO CYMMAapHOW ANUTENIbHOCTU Harpy-

XEHNS1 KOMMNOHEHTa Npu TemnepaTtype Bblille TtB paccMaTpuBaeMOM pPeXuMe B TeUYeHUe cpoka C/yxX6bl.

4.2.9 Mpu Temnepatypax, NpeBbiWawwWwux Tp B TEX cyvanx, Korga npu akcnjayaTaunn KOMNOHEHTA UMe-
eT MecTo [iBa unu Gosiee pexuma HarpyxeHuss HY3, oTauvarowmxcs no temnepatype <T> u (unu) AasjieHuto,
OCHOBHble pa3mMepbl AO/MKHbI Y40BNETBOPATb CAEAYIOWEMY YCNO0BUIO NPOYHOCTH MO HAaKOM/IEHHOMY ANNTEb-
HOMY CTaTUYECKOMY MOBPEXAEHUIO

y -~1, (4.6)
r Vi
roe f — nNpoao/IXUTENIbHOCTb PaBGoTbl KOMMNOHEHTA Ha [-M pPeXUMe HarpyXeHus;
[ — ponyckaemoe BpeMsi HarpyxeHusl, onpefeniieMoe Mo KpWBbIM WAM Tabnuuam MUHMMabHbIX

3HauYeHui npeanena ,Cl,]'lVITe]'IbHOVI MPOYHOCTM N COOTBETCTBYHKLLIEE 3HaAYEeHUK RA), BbIYNC/TIEH-

HOMY no dhopmyne

R() =n_.0, 4.7)

rae o, — 3HavyeHue HanpsHKeHusa B [-M peXUMe HarpyXeHus npu BbiGpaHHbIX pasmepax KOMMOHEHTA.
4.2.10 KoMnoHeHTbl o6opyfoBaHMs U Tpy6ONpPOBOLOB, 3a UCKIOYEeHMEM GONTOB U LWNW/EK, C TeMnepa-
Typoli <7>, npesblwatwein Tp ANa KOTOPbIX 3af4aHO orpaHuyeHne pgecopmauum nonsyyectu, crnegyet [0-

NOIHNTENIBHO paccyMTbiBaTb MO npegeny nonsydyectn RA' ¢« B atom cnyyae npuHumarT [0]= R . 3HaueHus

npegenos nonsyyectn onpegenatoT no FOCT P 59115.4. lMNpwu oTCyTCTBMN 3TUX AaHHbIX AOMNycKaeTca onpege-
NeHne 3Ha4vyeHuii npeaenoB NoOA3y4ecTn MO M3OXPOHHbLIM KpUBbLIM, nNpuBegeHHbiM B TOCT P 59115.4.

4.3 CymMmmapHas npu6aBKka K pacyeTHOW TO/MHE CTEHKM

43.1 CyMmmapHy npubaBKy K pacyeTHOWN TO/NUMHE CTEHKM KOMNOHEeHTa 060opyaoBaHuMsa u Tpyb6onpoBo-
[OB cnepyeT onpefensatb no opmyne

0 =04i+c2, (4.8)

ropo o — c12*

Mpubasky cnepyert onpefenaTb MO KOHCTPYKTOPCKOW AOKYMeHTauun u NnpuHUMaTbh paBHON oTpuua-
TeNIbHOMY [0MNYCKY Ha TOMLMHY CTEHKN.

MprnbaBka c12 ABNAETCA TEXHONOTMYECKONM, NpeHa3HaYeHHOolM A1 KOMNeHcaLunnm BO3MOXHOIO YTOHEHUs
nonygpabpukarta npuM U3roToBAeHUN. 3HayYeHne 3Toi NpubGaBKM yCTaHaB/MBAETCA KOHCTPYKTOPCKONM opraHusa-
Uueil Mo corniacoBaHU C OpraHu3aumeii-u3roToBMTENEM W AO/DKHO yKasbiBaTbCsA B pabouyei foKyMeHTauuu.
3HauyeHne npubasku €12 npu pacyete TPYO6ONPOBOAHbLIX OTBOAOB AONyCKaeTCs onpefenaTb No NpuaoxeHuo b.

MpubaBka C2 yunTbiBaeT KOPPO3MOHHOE BNMsHUE pabouunx cpep Ha matepman KOMNOHEeHTa B YCNO0BUSAX
akcnnyatauum. 3HadyeHne npmbaBku c2 crefyeT yctaHaBnmBaTb B cooTBeTcTBUM ¢ TOCT P 59115.7.

Mpn ABYCTOPOHHEM KOHTaKTE CTEHKM KOMMOHEHTA C KOPPO3MOHHON cpefoi 3HayeHne npubasku c2 cne-
AyeT NpuHMMaTb paBHbIM CyMMe 3HaYeHUin NnpmbaBOK AN KaXXAO0W M3 CTOPOH.

4.3.2 Mpu BbINOSIHEHMM pacyeTa MNOC/e U3rOTOB/EHUSA clefdyeT MCNob30BaTh (PAKTUUYECKYH TOJWUHY
cteHkn (sf- c2).

TonuwmnHy cteHkn (sf- ¢2) ona uMAMHAPUYECKUX U KOHWYECKMX KOMMOHEHTOB NPUHUMAlOT paBHOW cpepg-
HEMY 3HAYEHMWIO YeTbIpeX WU3MEPEHMUI TOMLIMHBI CTEHKM MO KOHLAM ABYX B3aMMHO NeprneHAuKynspHbIX gua-
METPOB B OAHOM CEYEeHWW MNPV Yucne NpoBepseMblX CeYEeHUii He MeHee O[HOro Ha Kaxpable 2 M ANuvHbl. OnA
KPYrAbIX NOCKUX AHULL U KPbIWEK N3MepeHnUs NPOBOAAT B LLEHTPE U B YETbIpeX TOYKaX N0 OKPYXXHOCTU B ABYX
B3aMMHO NMepneHAUKYNSPHbIX HanpaB/eHUsX U cpefHee 3HaYeHne NpuUHMMatoT paBHbIM (sf- c2).

[na anauntuyeckux, Topocdepruyecknx u nonycepnyecknx AHULW, U Kpbilek U3MEpPEHUs NpoBOAAT B
LEeHTpe 1 B YeTblpex ToYKax Mo KOHUAM HanbonblnxX ABYX B3aMMHO NepneHAuKYNsapHbIX AnaMeTpoB U cpeg-
Hee 3HauyeHue NpPUHMMalT paBHbIM Sf.
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ECnn KOMNOHEHT UMeeT MecTHOe YTOHeHMe, BO3HMKAOLWEE MPU U3rOTOBMEHMM (LUTaMMNOBKa AHULLY, TMbKa
Tpy6 v gp.) wan BCNeacCTBME KOPPO3UKU, TO 3HaYeHne PakTMYEeCKOl TOJLWMHbI CTEHKN yCTaHaB/MBaKT B 3aBU-

CMMOCTM OT PacrosIoXeHUs 1 pa3MepoB YTOHEHHOTO yyacTka.

5 OnpepeneHve TONWWMH CTEHOK KOMMOHEHTOB 060pyA0BaHNA

n TpybonpoBoaoB

51 UmnuHapuyeckue, KOHUYeCKMe o6euyalikm cocyZloB U BbiMykK/ble AHULLA, paGoTatolime noj

AaBfieHnemM

5.1.1 PacuyeTHyl TONLWMWUHY CTEHKM cnenyeT onpeaenstb no opmyne

pOT3
Sr~(T"al]-p)T2

(5'1)

3HayeHus koadpchuymeHtToB T T 2, T3 u npegensl NpUMeHNMOCT hopMyn npuBefeHsbl B Tabnuue 5.1.
O603HauYeHnss reoMeTpuyeckmx pasmepoB obeyaek npuBefeHbl Ha pucyHkax 5.1—5.4 (Ha pucyHke 5.2 npu-
BEeJEH OAMH M3 BapMaHTOB MCMNOJSIHEHUSA KOHMYECKOl obeuailiku ¢ oTBepCcTMEM).

5.1.2 MpuHMMaemasi HOMUHalbHas TOJUMHA CTEHKU A0MXHA YA0BNETBOPSATL YC/I0BUIO S > SR+ C.

5.1.3 lonyckaemoe faBneHne Npyu NPOEKTMPOBaHMM W MOC/e U3rOTOBJ/IEHUA COCYAO0B clefyeT onpepe-

NATb No hopmynam:
- NpU NPOEKTUPOBAHUN

(E-c)ny7~cp M -
Dm3+(s-c)m2’

- nocse n3rotoeneHns

8T ) T T 2cp[0]

[P1= Dm3 +(Sf"' CZ\\T2

Ta6nunya 51 — 3HayeHnsa koachmumneHToB T, T2, T3 1 Npeaesibl NPUMEHNMOCTY hOpMy/

LunnnHgpnue-
BennunHa ckas obeuvaiika KoHuueckas obeyvaiika (pucyHok 5.2)
(pucyHok 5.1)
Thn 2 2
T7 1 cos a
Tb L 1
0,002 s Ssz 0,1 npu a <45°;
0,002 s SDC <0,01 npu 45° <a <60°
Mpepensl A
npumMeHu- 8'5 5_1 -
S _Cs0,3
MOCTU D .
sina 1
X \E65ExR J

dnnunTuyeckoe nm
Topocdhepuueckoe
aHuue (pucyHok 5.3)

4
1

D
2H

0,002s S_C s0,1
D
npu

0,2 <—s0,5:
D

0,002s S_Cs 0,01
D
npu

0,15s —s0,5
D

(5.2)

(5.3)

Monyccepuueckoe
aHuwe (pucyHok 5.4)

4

0,002sS_Cs0,1
D
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PucyHok 5.1 — LinnmHgpuyeckas obeuvarika

PucyHok 5.2 — KoHnyeckast obevaiika
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PucyHok 5.3 — SnaunTuyeckoe v Topocepuyeckoe AHULLE

PucyHok 5.4 — TMonycdepunyeckoe gHuLLe

5.2 UunuHapudeckre KONMeKTopbl, WTYLepbl, Tpy6bl 1 0OTBOAbI

5.2.1 PacuyeTHyl0 TO/LWMHY CTEHKM UWMHAPUYECKOrO KOMJieKkTopa, wTyuepa u Tpybbl cnepyet onpepge-
nATb no copmyne

P°s

R o] +p ©4)

s-c
®opmyna (5.4) npyMeHMMa nNpu ycrioBum D <0,25.
a
5.2.2 MprvHUMaemasi HOMVUHaNbHas TOMWMHA CTEHKN LUMUHAPUYECKOTO KOMekTopa, wryuepa u Tpy6bl
[lOJIXHA YA0BeTBOPSITL YC/OBUIO S > SR+ C.
R

5.2.3 ns oTBOAOB, paboTallmnx Noj BHYTPEHHVWM [aBfiEHWEM, C COOTHOLEHUEM ' (cm. pucy-
a

HOK 5.5, ceueHne A—A), pacyeTHy TONLWMHY CTEHKU cnefyeT onpeaenatb no opmynam:
- 411 BHELHeN CTOpPOHbI 0TBOAA

RD,Y K.

5.5
T 2glal+p ©9
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- ans BHyTDEHHeVI CTOpPOHbI OTBOA4A

P°aY2K2 m

"2 2pj0] +p o

- AN HeWTpanbHON (cpepHeii) yacTn oTBoAa (B ceyeHun A—A Ha pucyHke 5.5, B npegenax +15° ot ro-
pU30HTaNbLHOI ocu, onpefenstwen HeNnTpanbHYIO JIMHUIO CeYeHns)

B 4 3,
s
R3 2cplal+p (5.7)
rge /IC,, K2, K3 — TopoBble KOIPMPULNEHTHI;
ya> N — KO3 PULMNEHTBI HOPMBbI.
Toposble koathuuymentol K», K2, K3 cnegyet Bbluncnatb no hopmynam:
44 +D
S a (5.8)
4R_+2D_"
S a
K 4Rs'Da
2 4R_-2D (-9)
S a
/<3=1. (5.10)

KoathpuumeHTbl chopmbl Y.,, Y2, ¥Y3 cneayeT BblUNCNATL N0 hopMynam:

a) ONA 0TBOAOB, TeMNnepaTtypa CTEHKN KOTOpPbIX He npesbiwaeT 350 °C — ANng yrnepoaucTbiX 1 nermpo-
BaHHbIX KpeMHeMapraHuoBuCTbIX cTanei, 400 °C — ansa nernpoBaHHbIX XpOMOMOMbaeHBaHaAMeBbIX CTa-
nein, 450 °C — pna crtaseil ayCTEHUTHOrO Kiacca:

YI=0 ,J n f~ fq (5.11)

Y2=Yv (5.12)
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v oo W04 (5.13)
0) 0N 0OTBOLAOB M3 TEX XEe CTanen, TemnepaTypa CTEeHKN KOTOpbIX paBHa wuau npesBbiwaet 400 °C, 450 °C
n 525 °C cCOOTBETCTBEHHO:
~"=0,4"1+721+0,015~" (514)
Vo= Y«, (5.15)
v3 = o4 1¥J1+0,015%, (5.16)
rje a — OTHOCMTesibHaa OBas/IbHOCTb NOMEPEYHOro CeYeHns oTBOAAa B NPOUEHTax;
b=— — —  KO3(PPUUMNEHT;
2[o] +p
a=26— +0,5 — koadhpuuUeEHT.

w
a

Ecnu BbluMcneHHoe 3HayeHue ( npesblilWaeT efuMHuLy, TO  cnegyeT NpuHUMaTb PaBHbIM efuHuLE.

3HayeHuna KoapduruneHToB QOpPMbI Y2, ¥3 ona oTBOAOB, TeMnepaTtypa CTEHKM KOTOPbIX HaxoAuTcA
MeXAy YKa3aHHbIMW Bbllle TPAHUYHbIMU 3HAYEHUAMU, CriefyeT onpefenaTb NMHEHbIM UHTEPNOonpoBaHneM
no Temnepartype mMexay dHadyeHusamu YV Y2, ¥3, COOTBETCTBYHOLWMMU TPAHNYHBIM 3HAYEHUAM Temnepartypbl.

B cnyuae, korga nosnyyeHHble 3HadyeHnsa YV Y2, Y3 MeHblUe eAuHULbI, UX cnefyeT NpUuHMMaTh paBHbIMU
efunHuLe.

Mpu b < 0,03 3HaueHusa Y1 Y2, Y3cnegyeT NpUHMMAaTh PaBHbIMU 3HAYEHUAM, NonyyYeHHbIM npu b = 0,03.

3HayeHne oBaNbHOCTU cnefyeTt NpUHMMAaTb MO AaHHbIM KOHCTPYKTOPCKONM AOKyMeHTauun nubo TexHu-
YecKnM YC/ioBMAM Ha nosnydabpukat. [lonyckaeTcs BblYUC/IATb 3HAYEHME OBasIbHOCTU Mo hopmyne

D -D .
a=_Tax—-nT.200%, (5.17)
D __+D .
max min
roe Dmax, Dmn —  MakcuMasibHbIl U MUHUMabHbIA HapyXHble AnaMeTpbl NONEPEYHOro CevYeHus oTeoga

COOTBETCTBEHHO.
5.2.4 3HaueHnss cyMmMapHoOil npubaBKkn K TOMWMHE cTeHkn oTBoga cR1, cR2, cR3 onpegensioT ANa BHeL-
Heli, BHyTPEHHel CTOPOH WM ANA HelTpasbHO YyacTn 0TBOAA COOTBETCTBEHHO. PekomeHpauuu no onpejene-
HUIO TEXHO/I0TMYECKOW NpubaBKM K TO/IWMHE CTEHKM OTBOAOB NpuBeAEeHbl B NPUioxeHuu b.
5.2.5 lMNMpuHMMaemas HOMUHa/IbHasA TOJILLMHA CTEHKM OTBOAA AOJDKHA YAOB/ETBOPATb YC/0BUIO

s>T1a*{{sm+cm);{sR2+cR2y,{sR3 + cR3)}. (5.18)

5.2.6 3HayeHue (sRj+ cR)) (/= 1,2, 3), N0 KOTOpPOMY OnpeAenieHa cornacHo 5.2.5 HoMuHanbHas ToWwmnHa
CTEHKM, A0NycKaeTCsl OKPYI/IATb B MEHbLUYI CTOPOHY, HO He 6osiee Yyem Ha 3 % OT 3HAUYeHUss HOMUHAasbHO
TO/TUUHbI CTEHKN.

5.2.7 Ha Topuax npsiMbIX y4acTKOB GECLIOBHbIX TPY6, pacTaumBaemblX Moj CTbIKOBYH CBapkKy, A0OMycKa-
eTcs YTOHeHue cTeHkM Ha 10 % pacyeTHOIl TOMLUMHbLI BCAEeACTBME PacTOYKM NPW YC/IOBMM, UTO CymMMapHas
[ONIMHA PACTOYEHHOTO y4YacTKa CTbIKyeMbIX CTEHOK He MPEeBbICUT MeHbliero 3HadeHus u3 5sRu 0,5Da.

5.2.8 flonyckaemoe faBfieHue AJs UMAMHAPUYECKOTO KOJ/IlekTopa, wTyuepa, Tpyobl M oTBOAA cnegyet
onpeaensaTs nNo popmynam:

- NpU NPoeKTUpoBaHUU

10
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- nocne n3rotossieHNA

[P] = (5.20)

£ )7
-(2

KoathpuuyneHT K cnegyeT npuHuMaTth No cneaywwmm npasuiaam:

- AN UWAMHAPUYECKOro Konniektopa, wryuepa u Tpybol K - 1;

- Ans oTBOAA NpW NpPOeKTMpoBaHuUWM cnepyeT npoBecTu pacuyeTbl npu K =KY), c=cRi (= 1, 2, 3). To-
poBble KoadhdpuyneHtol K, n koadppuuneHTsl popmbl Y) onpegensarT cornacHo 5.2.3, 3HayeHnss cymMmapHoii
npu6aeBkn — cornacHo 5.2.4. [lonyckaemoe faBfieHne cnepyeT NpuHUMaTb HAUMEHbLLINUM K3 TPeX 3HaUYeHWUi;

- AN oTBOAAa NocC/fe W3roToBfeHusa cnepyet npoBecTu pacdetbl npu K = K1Y1ans sf, onpegeneHHoli no
BHelWHen cTopoHe oTBoda, K = K2Y2 gns onpefesneHHol No BHYTPEHHEN cTopoHe oTBoda, n K = K3Y3 ansa
MEHbLUEro 13 3Ha4YeHum onpefeneHHbIX No HelnTpanbHOW (cpegHeli) yacTn oTBoga. TOpPoBblIe KO PULMEH-
Tbl K) 1 KoadhpurumneHTbl hopMmbl ¥Y) onpepensatoT cornacHo 5.2.3. lonyckaemoe gaBfieHne crieayet NnpuHuMaTth
HaVMMeHbLW MM M3 Tpex 3HauvyeHuin. flonyckaetca npuHumate K = max {/C,Y.,; K2¥2; K3¥3} N HaMMmeHblIero
3HauyeHus sf.

5.3 KpyTble n/ockue AHULWA U KPbILIKK

5.3.1 PacuyeTHy TOMLWMHY KPYI/bIX NAOCKAX AHUL, U KpblWeK SMR, HArpy>XeHHbIX AaBeHUEM, CXEMbI CO-
eVHEeHUs1 KOTOPbIX C o6eyaiikoii npefcTaBneHbl B Tabnuue 5.2, cnegyeT onpefenste no popmMyne

IEHLIS - &)

S—C
®opmyna (5.21) npumeHuma npu ycnopum —+----<0,2.

5.3.2 HoMunHanbHasa TOMAWMHA KPYrAbIX MAOCKUX AHULL U KPbIWEK, Harpy>XeHHbIX AaB/ieHUneM, AOJ/DKHA
y40BNEeTBOPATL ycnoBuio s1>sl1R + c.

5.3.3 Bo Bcex cayyasx NpucoeAnHEHUs NJIOCKOTr0 KPYrnoro gHuwa K obevaike ToflWMHa gHALLA AO/KHA
OblTb paBHa WM 60/blIe TONLWMHbI 06eYyailkn, paccunTaHHOn B cooTBeTCcTBUM C 5.1.

3HauveHune koathdhuymneHta K4 B cdhopmyne (5.21) onpenensaoT B 3aBUCMMOCTU OT KOHCTPYKLUN AHULW, U
KpblWwek no gpopmyne

K4 = KOx, (5.22)

roe koadhuuymeHt KO npnuHMMaloT B COOTBETCTBUM C Tabauuen 5.2.
KoathpuumeHT X, y4nTbiBalOLWMIA XECTKOCTb COEAMHEHNS MNOCKOro AgHnwa (TUMbl KOHCTPYKUUKM 1—3 no
Tabnuue 5.2) ¢ uMAMHQpPUYECKOn obeuaikoii, cnepgyeTt onpedensTb No gopmyne

02 S |t
X =05+ |picr (5.23)
KO °a4y P

rae s — HOMUHaNbHasA TOJLWMHA CTEHKU LUMHAPUYECKO obedainku.

Ecnu npn pacyeTte 3HavyeHue x < 0,8, To cnegyet npuHumatb X = 0,8. Mpu oTpuuaTeslbHOM 3HaYEeHUN
NoaKOPEHHOro BbipaxeHus B qpopmyne (5.23) cnegyeT npuHatb x = 0,8.

Ona kpblwek (TUnbl KOHCTPYKUMKU 4 1 5 no Tabnuue 5.2) cnegyeT npuHumatb X = 1,0.

YKa3aHHbIl B Tabnuue 5.2 paguyc 3akpyrneHus rcnegyet npuHMMaTtbh B COOTBETCTBUMU C KOHCTPYKTOP-
CKOI fOKyMeHTauunei.

5.3.4 HoMunHanbHas ToWMHA KPYI/10i NAOCKOW KPbIWKX UAW AHMLWA C yYETOM BbITOUYKM S2 AO/KHA YA0B-
NeTBOPATL YC/IOBUAM:

- ANs TUNOB KOHCTPYKuun 3 n 5 no tabnuue 5.2

s, 0,35D c; (5.24)
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- ANS TUNa KOHCTpyKuun 4 no tabnuue 5.2
s2>0,75sl. (5.25)

5.35 Jonyckaemoe gaBfieHue Ans KPYMbIX AHWLL W KpbileK, paGoTallnx noj BHYTPEHHUM U HapyX-
HbIM AaB/IEHUEM, c/ieAyeT onpeaensitb no opMynam:
- NPV NPOEKTUPOBAHMUU

Pl kg, * (5-26)

- nocne nU3rotoBneHunA

[p]- K,0@ , ®1 (5.27)

roe sM— dpakTuyeckas TonUMHA CTEHKU MIOCKOW KPbIWKX UAN AHULLA.

Tabnuya 5.2 — 3HadyeHus pacueTHoro anameTpa DR u koadhdpmuymenta KO B 3aBMCMMOCTU OT CXeMbl COeAMHEHUsI
KpbIWKN (gHMLWA) ¢ o6evalikoi

12
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OkKOHuaHne Tabnmupl 5.2

6 Ko3athduumeHTbl CHMKEHUS NPOYHOCTU U YKpensieHne oTBepCTuid

6.1 CHMWKeHVe NPOYHOCTN OANHOYHbLIM OTBEPCTUEM

6.1.1 OAMHOYHbLIM OTBEpCTUEM cfeayeT cuuTaTtb OTBEPCTME, KPOMKA KOTOPOro yhasieHa OT KPOMKM
6nmxkalilero oTBepCTUS MO CPefUHHON NOBEPXHOCTM 060/I04KM WAN KPbIWKM Ha paccTosiHMe 6onee 4yem

2"Dm{s - c) , rae DmonpegensawT Kak:

a) Dm=D + s, ecnu HOMWHaNbHBLIM ABNSAETCA BHYTPEHHUI AnamMmeTp;

6) Dm= Da- s, ecnm HOMUHaNbHbIM ABMSIETCS HAPYXHbLIA gnameTp;

B) Dm= 2Bk + s gnsi koHnyecknx obonouvek, rage BK— pasmep, nokasaHblii Ha pucyHke 5.2.

6.1.2 HeykpenneHHbIM OTBEPCTMEM ClefyeT cuutaTtb OTBEPCTME, HE MMelLWee HU OA4HOro U3 cnepyto-
WKNX YKPENIeHWIA:

- WTyyepa C pacyeTHOM TOJWMHOM CTEHKM, NpeBblWaKLWei HE0OGX0AMMYI0 MO pacyeTy Ha AaBJ/ieHUE;

- NpUBaAPHOI Hakmaaku;

- MECTHOrO yTo/WeHnsa obeyaikm BOKPYr OTBEpPCTUS;

- OTGOPTOBAHHOIO BOPOTHMKA (BblCaXXEHHOW FOP/IOBUHDI).

OTBeEpPCTUSA, B KOTOPbIX pa3BasblLOBbIBAOTCA TPYObl, TaKKe cnefyeT cunTatb HEYKPEMJIEHHbIMU.

6.1.3 Koah(hMUuMEHT CHUXEHNSA MPOYHOCTM qud LMANHAPNYECKMX, KOHUYECKMX N CheprnyecKnx 060/104eK,
ocnabfieHHbIX HEYKpen/ieHHbIM OANHOYHLIM OTBEPCTUEM, CrieAyeT onpenenaTb no gopmyne

7) Q+ 1,75
Ecnu BblunCceHHOe 3HavyeHne g npeBbillaeT eanHuLy, To cneayeTt npuHumath qd = 1.
Ans nnockux gHuw, n kpbiwek npu d < 0,5DR 3HaveHne cnepyeT onpefensATb No gopmyne
1
o = 2 (6.2)
HA +

°n

LvnameTp oTBepcTuii d B pacueTtax cneagyet NpuHMMaTh:

a) AN KPYrAbiX OTBEPCTUI NoA pas3BasbLOBKY TPy6, NoA4 NPMBapKy LWTYLEPOB K MOBEPXHOCTU KOMMOHEH-
Ta 1 ANs OTBEPCTUIA, 3aKpbiBAEMbIX KPbILWKOW, — paBHbIM AMaMeTpy OTBEPCTUN B KOMMOHEHTAX;

6) ANA HEKPYr/bIX OTBEPCTUIA C OTHOLWEHNEM pa3MepoB MO OCAM CUMMETpPUU He 6osiee 2:1 — paBHbIM
HanbonblleMy pasmMmepy B CBETY B NPOAO/IbHOM HanpaBneHun obeyaiiku Ans OTBEPCTUN B LUANHAPUYECKUX U
KOHM4yeckux obeyvaikax 1 paBHbIM HanbonblIEMY pa3Mepy B CBETY B KaXAOM HanpaB/ieHUn ans cepryeckmx
o6evaek M BbINYKNbIX AHKLL. [onyckaeTca npuHuUmaTtb d paBHbIM 3HauYeHU pacyeTHoro gnameTpa dR, onpe-
AeneHHOMY cornacHo 6.1.20 n 6.1.21;

B) O/1 KPYI/bIX OTBEPCTUIA C MPONYLW,EHHbIM LWITYLLEPOM, COEAMHEHHbIM C 06e4Yaiikoil CBapHbIM LUBOM C
NO/IHbIM NPOMJIaB/IEHNEM CTEHKN 06evalikn, — paBHbIM BHYTPEHHEMY AMaMeTpy WTyuepa;

13
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r AN OTBEPCTUI C pasHbIMK AMaMeTpamMu Mo TOJWMUHE CTEHKM — pPaBHbIM YC/TOBHOMY AnameTpy, onpe-
AeneHHomy no copmyne

d= c/I_sL.+ a&59+ +dnsn

(6.3)
roe N — KOJIMYEeCcTBO CTyneHeld;
dj,d2,d3,Sj,s2,s3 — pasmepbl, NOKa3aHHble Ha pUCyHke 6.1.
o) 0N TPOMHUKOB C OTOGOPTOBAHHLIM BOPOTHWKOM (BbIC2XXEHHOW TOP/IOBUHO) — pPaBHbIM YC/OBHOMY
AnameTpy, onpegeneHHoOMYy no opmyne
cf=cfl+ 0,5r, (6.4)

roe d\, r— pa3mepsbl, NOKa3aHHble HA pUcyHke 6.2.
3HauveHne guameTtpa DR cnepyet npuHUmMaTtb B 3aBUCMMOCTU OT KOHCTPYKUMWU AHWLL, W KPbIWEK B COOT-
BeTCTBUU ¢ Tabnuuei 5.2.

PucyHok 6.1 — Cxema onpefenieHns yc/I0BHOro gnametpa o0TBepCcTus
(ana cTyneHuyaToro OTBEPCTUA NPU HaMUUM TpeX CTyneHelh)

PucyHok 6.2 — Cxema onpefienieHns YC/I0BHOro AMameTpa OTBEPCTUSI B TPOWHUKE C 0TGOPTOBAHHbIM BOPOTHUKOM

14
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6.1.4 Han6onbwuii fonyckaemblii guameTp &0 HEYKPENIEHHOTO O4MHOYHOIO OTBEPCTUSI B LUJIMHAPUYE-
CKMX U KOHMYEeCKnX oGeyalikax v BbINYK/bIX AHULWAX clefyeT onpegensTb no popmyne

\
do= -175
\*0

TS- Q) (6.5)

/
(s-c)la]

3HayeHus KoahpuumeHToB TN T2, T340 obedyaek u gHuLW, NnpuBefeHsl B Tabnuye 5.1.

6.1.5 Vcnonb3yemoe B pacuyeTax 3HauyeHue HaumbonblIero AONyckaeMoro guameTtpa HeyKpensieHHOro
otBepcTua dOcnegyeT npuHUmMathb no cpopmyse (6.5), HO He 6onee:

- 09 UMAVHOPUYECKUX KOMMNOHEHTOB — BHYTPEHHEro gnaMmeTtpa;

- Ans BbINyknoro gHmwa — 0,61 BHYTpPeHHero anameTpa;

- AN KOHWYECKOro KOMMOHEHTAa — BHYTPEHHEro gnameTpa MeHbLIero 0OCHOBaHWS KOHMYECKOro KOMMO-
HeHTa.

6.1.6 Ecnu gnameTp oTBepcTus d npeBbllwaeT Hanbonblinii gonyckaemsblii gnameTtp dO, onpeaeneHHbIn
no gpopmyne (6.5), To Takoe OTBEpPCTUME HEOBXOAMMO YKPENUTb C MOMOLLbI YTOJUEHHbIX WTYLEPOB, NpU-
BapHbIX HakKMafoK, MeCTHOr0 yTo/iWeHns 060/104KM BOKPYT OTBEPCTMA WUAU KOMOGMHALUW U3 yKasaHHbIX. Mpu
3TOM nnouiafb CeYeHnit ykpenneHus cnepyet NpuHMMaTb PaBHO cymMme naouwafeil nonepeyHbiX cedyeHui
WTYLEepPOoB U HaKMaAoK, NCNOJIb3YyeEMbIX AN YKPEN/IEHWUI, a TakKe HamnaaB/eHHOro MeTanna npuBapku, To ecTb

101 =Ac+An+A,, (6.6)

rge Ac, An, Aw — nfaowagn CevyeHuii yKkpennswuwero wryluepa, NpMBapHO/ Haknagku 1 HanaaB/AE€HHOro
MeTasina cBapHbIX COeANHEHNI A COOTBETCTBEHHO.

6.1.7 Mnowaab cevYeHnin yKpenneHust A0/HKHA yAO0BAETBOPSATb YC/AOBUIO
IA > (d- dO) s0, (6.7)

raoe sO— MWHUMMasibHasA pacyeTHas TO/LMHA CTEHKM KOMMOHEHTa, onpegensiemas npy o= 1wmnc = 0.

B cnydyae, ecnu 3TO yCN0OBME He BbINOSIHEHO, CrieAyeT YyBENYNTb TOJILLUHY CTEHKM 060/104KN, YTO Npu-
BeAeT K COOTBETCTBYHLMM U3MEHEHUAM 3HavyeHuii d0 n 0 N yMeHbLIEHNI0O HEOBXOAMMON ANA yKpenneHus
nnowann 1/4.

MecTHOe yBennyeHue TOMWMHbI 060/104KM BOKPYr OTBEPCTUS CBEPX HOMMUHAaNbHOW (Hanpumep, BBapka
cefN0BUHBI B LNNMHAPUYECKYO 06eualiky) cnefgyeT paccMmaTpvMBath Npu onpefeneHny naowann ykpensaeHus
Kak Hakmagaky.

6.1.8 KoathpuumeHT CHUXEeHUA NPOYHOCTM ¢IC CTEHKM LMMHAPUYECKOWN, KOHMYECKON 1 cdhepuyeckon
ob6eyvaek (060/104eEK) AN BbINYKNOrO AHULWLA, OC/TabGNEeHHbIX OAMHOYHbLIM YKPEN/EHHbIM OTBEpPCTUEM, cneayeTt
onpefenaTb no hopmyne

N b4
2(s-c)*Dm(s-c)\

oc=ag 1 (6.8)

raoe " — Ko PuuneHT, onpeaensemslii no popmyne (6.1).

6.1.9 Mpn Heo6X04MMOCTHN YKPENn/eHNsa OLUHOYHOTO OTBEPCTUSA A0 3afaHHOIo 3HavyeHus KoaduumneHTa
CHVXXEHUSA NPOYHOCTM () nowanb YKPEenaaoLWwmx KOMNOHEHTOB CEYEHNA MOXET BbiTb onpegenieHa 6e3 Bblymnc-
neHus AonycTMMOro gnameTtpa OTBEPCTUS COT/1acHO YC/I0BUIO

®- % (s-c)d,

(6.9)
1-0,875h0

roe P~ — Ko3agPuUNEHT, onpeaeneHHbli no popmyne (6.1).

15
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6.1.10 Ecnu ykpennsowmnii KOMNOHEHT U3rOTOB/IEH M3 MaTepuasna ¢ MeHbWMWUM 3HAYEHNEM HOMMUHAIbHO-
ro fonyckaemoro HanpsbkeHus [0], yem y maTepuana 060/104k1, TO ONPEAENEHHYI0 pacyeTom njowaib 3Toro
YKpenneHnsa cnegyet YMHOXMWTb Ha OTHOWeEHUe [0] maTepuana ykpensieHus K [o] maTepunana 060/104KN.

Bonee BbicOKOe 3HaueHWe [0] maTepuana yKpenseHua no cpaBHeHuto ¢ [cT] maTepuana 060104kM B pac-
yeTe yunTbiBaTbh He cnegyert.

6.1.11 MNnowadb cevyeHuns ykpennasawuwero wryyepa (CM. pucyHok 6.3) cnegyet onpegenstb no oopmy-

nawm:
- NS yyacTka, pacnosioKeHHOro ¢ Hapy>XHOM CTOPOHbI 060/10UKKN (AHKLLA)
Ac=2hc(sc - Dc-@) (6-1°)
raoe sOc — MWHUMasbHas pacyeTHas TOJWMHA CTEHKW WTyuepa;
cC — npubaBka K TO/ILLMHE CTEHKU WTyLepa,;

-y NPONYyLWEHHbIX WTYLEPOB AN y4yacTKa, pacnosIOKEHHOro C BHYTPEHHEN CTOPOHbI 060104KN (AHULLA)
Ac = 2hc(sc~ cc), (6.11)

roe pasmep hccnegyeT oTcunTbiBaTbh OT BHYTPEHHE NMOBEPXHOCTU 060M104KM (AHULLA), a 3HAYEHUE NPUGABKU
C2 B COCTaBe CCcneayeT yunTbiBaTb CyMMapHbIM MO HapPYXHOW 1 BHYTPEHHE NOBEPXHOCTAM LWTyLepa.

CxeMbl YKPEnnsawUnX CeYEeHWn W LWBOB WTyLepa W NpuBapHO Haknaaku nNpuBefeHbl Ha PUCYH-
Kax 6.3 n 6.4.

PucyHok 6.3 — Cxema yKpennsiowmx ceyeHui

16
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PucyHok 6.4 — Cxema LWBOB LUTYL,Epa 1 NpUBapHOi Haknagku
6.1.12 BbicOTY yKpennastouwero yyactka wTryuepa hc (cm. pucyHok 6.3) crieayeT npuHMMaTth He 6oree
he = yj(dac ~ Sc + Cc){Sc~ Cc)- (6.12)

HoMMHanbHble TONWMHLI CTEHOK 060/104KM 1 WITYLEepa S U SCcneayeT onpefensatb no popmynam, npu-
BefeHHbIX B 5.1 1 5.2 cOOTBETCTBEHHO. MUHMMaA/IbHbIE pacyeTHble TOJLWMHbI CTEHOK 060/104kM 1 WTylepa sO
n sOc cnepyet onpefenATb No TeM xe copmynam, nonarad @=1uc=0.

6.1.13 TlpuBefeHHble B HacTofAleM nogpasfenie pacyeTHble COOTHOLWIEHMA [onyckaeTca MNPUMEHATb
ONS WTyuepoB, HOMUHa/IbHAsA TOJLWMHA CTEHKM KOTOPbLIX He 60/1e€ HOMUHA/IbHOW TOMLWMWHLI CTEHKN 060M0UKN.

6.1.14 Mnowafb ceyeHus yYKpensswLLed NnpuBapHoOi Haknaaku cnegyet onpenensaTtb no gpopmyne

An = 2bnsn. (6.13)

6.1.15 WunpuHy Haknagkn bn (cm. pucyHok 6.4) cnegyeT npuHMMaTth B pacyeTe He 6onee
(6.14)

6.1.16 TonwuHy Haknagky sn pekoMmeHayeTcs npuHumaTtb He 6onee s. Ecnm sn> s, To pekomeHayeTcs
YCTaHOBUTb Haknagky cHapyxu (snl) n BHyTpu (sn2) cocyga. MNMpuyem snl + sn2 > 2s He gonyckaeTtcs.
6.1.17 Pa3mepbl CBapHbIX LIBOB Haknaiku [CM. PUCYHOK 6.46)] AO/KHbI YAOBMETBOPATb YCNOBUIO
D -2b 21b s
Amin + a n A2min * N T
a a
6.1.18 Pa3mepbl CBapHbIX LWBOB WTYyLepoB (CM. PUCYHOK 6.3) AO/DKHbI YAOB/ETBOPATb YC/OBUAM

hs
Amin's 2,1 NA mjn > SC.

ac
6.1.19 Mnowaab yKpenaswLwero ce4eHns ogHoOro cBapHoro wea (CM. pucyHku 6.3, 6.4) cneayet onpe-
nenaTtb no doopmyne

Aw= li/2- (6-15)

6.1.20 MprBefeHHbIe B HACTOALWEM nogpasgene MeToAbl pacyeTa fonyckaeTcs NMPUMEHSATb Ans onpe-
OEeNeHns pasMepoB YKPENIALWNX 3/IEMEHTOB LUANHAPUYECKX N KOHMYECKUX 0beyvaek, BbIMYKbIX AHUL, 1
KpbILWEK C KPYI/bIMA U OBaflIbHbIMW OTBEPCTUSMMU.

Mpegensl NPUMEHUMOCTU pacyeTHbIX POPMY OrpaHUYNBAKOTCA COOTHOLEHUSAMW pa3MepoB, NpUBEAEH-

HbIMK B Tabnuue 6.1.

17
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Tabnuuya 6.1 — MNpegensi NPUMEHUMOCTU pacyeTHbIX HOpPMY

B unnuHapuyecknx B KOHUYecknx B annuntuyeckux un
HanmeHoBaHMe napameTpoB o o
obevaiikax obevaiikax nonyctepmyeckux gHuuiax
OTHoOLlEeHVe auameTpoB .
/R <10 ZR n10 <0,5
D DK D
OTHOLLEHNE TOJLWMHbI CTEHKN 06e- s 01
M £ <10 g —<0,1
Yaku um gHuUWa K anameTpy D DK cosa D

B Ta6nuue 6.1 DK o6o03HauyaeT BHYTPEHHUI AMaMeTp KOHMUYecKoii o6euyailkm B NonepeyHoM CceuyeHuwu,
npoxoasiiem yepes oTBepcTue, a dR— pacuyeTHbIl guameTp OoTBEpPCTUS.
PacueTHbli1 guameTp oTBepcTus dRcneayeT onpenensTs nNo oopmynam:

- AN KpYyrnoro otBepcTua 6e3 wWTyuepa WM ANa WTyluepa, oCb KOTOPOro coBnajaeT C HOpMasblo
K 060/104Ke

dR=d (6.16)
- ANS WTyuepa, ocb KOTOPOro JIeXXUT B NONEPEeYHOM M NPOAOSILHOM CEeYEeHUSX KOHMYECKOW obeyvaiiku

d

(6.17)
cos?al

"R
- ANS1 HAKMOHHbIX WTYLEPOB B LUIVHAPUYECKNX U KOHUYECKMX oBeyaiikax 1 4fs BCex LWTYLEepoB B Mosy-
cpepnueckux AHuULLax

d

d , 6.18
R szy ( )

rae y — yroa Mexay ocbio LWTyliepa M HOpMaJsibio K NOBEPXHOCTW 06evaiiku unm gHuia (CM. pucyHok 6.5);
- AN OTBEPCTUSI HAK/IOHHOTO WTyLepa, Korga 6onblias oCb 0Ba/lbHOTO OTBEPCTUSI COCTAB/ISAET Yron W C

obpasytouleli NOBEPXHOCTbIO ob6eyaikn (CM. pUCyHOK 6.5)

dR =d(1+tg2ycos2co); (6.19)

- A1 OTBEPCTUS CMELLEHHOro WTyLepa Ha 3/1/IMNTUYECKOM AHuLLE (CM. PUCYHOK 6.6)

d
dR= (6.20)
2x Vv
\°R>
D2 (D2- AH2) . N
rape Dr oH — pacyeTHbI BHYTPEHHUA AnamMeTp 3N/IMNTUYECKOro gHuLa.
D4
6.1.21 MpuBeaeHHbIE METOAbl ONpeAesieHns nNaowaan yKpenasmwmnx ce4eHunii gonyckaetcss NpUMeHsTb

npyu ycroBUsix:

- YIoNl y Mexay OCbik LWTyuepa M HOpMasbi K NMOBEPXHOCTW 060MOYKM He AOJSIKEH npeBblwaTb 15°
(cM. pucyHok 6.5);

- 0151 CMELLEHHbIX WTYLLEPOB Ha BbIMYK/bIX AHULLAX YTON Y HE JO/IKEH NpeBbiwaTth 45° (CM. pucyHok 6.6);
- paccTosiHMe OT Kpas AHula A0 OCM WTyuepa, M3mMepsieMoe Mo MNPOeKuuu, AOMKHO 6biTb He MeHee

0,10 +—.
2

18
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6.2 CHMWXEHWe NPOYHOCTM Npu ocnabsieHnn psiioM OTBepcTuii

6.2.1 Vicnonb3lyemble B hopMynax HacTosiLero nojpasjena 3HauyeHust guameTpa UM wara oTBepcTwuii
cnepyeT onpeAensAtb Mo CPeAUHHON MOBEPXHOCTU 060OUKN.

Ecnu BblUMCNEHHOE NO NPUBELAEHHBIM HUXe popmynamM 3HayeHune g npeBbilaeT eanHuLy, To cnegyeTt
npuHnmats ¢t = 1.

6.2.2 Kak pag oTBepCTWil cnefyeT paccMmaTpuBaTb OTBEPCTWSA, PacCTOSHUE MeXAy KPOMKaMu KOTOpbIX
He npeBbllaeT 3HavyeHna 2°Dm(s- c).

PucyHok 6.5 — HaknoHHble LWTyuepb!

PurcyHOK 6.6 — CMeLLEeHHBIA LWITYLEep Ha 3/1/IMNTUYECKOM OHMLLE
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6.2.3 KoahhrLMeHT CHUXEHNS NPOYHOCTM qud Npy NPOAO/ILHOM psiie OTBEPCTUIA C OAUHAKOBBLIM LIATOM
(cM. pUCyHOK 6.7) B LUNTMHAPUYECKUX U KOHUYECKUX 060/104KaxX My psifom Nio6oro Hanpas/ieHns B 31IUNTU-

Yeckux n chepuyecknx obonoukax onpegensarT no gopmyne

I-d
=— m (6.21)

6.2.4 KO3 (hMLMEHT CHUXEHMSA NPOYHOCTM g MPU OKPYXXHOM (MoMnepeyHoM) psiie OTBEPCTUIA C 0fMHAKO-
BbIM LIArom (CM. PUCYHOK 6.8) B LUMNNMHAPUYECKOW M KOHUMYEeCKon obonouke onpenenstoT no dopmyne

L-d
®d=2J-j~ - (6.22)

PuicyHok 6.8 — NonepeyHblil psig 0TBEPCTUIA C OAMHAKOBLIM LLIArom

20



FOCT P 59115.8—2021

6.2.5 Mpu WwaxmaTHOM pPacnosiOKeHUN OTBEPCTUIA (CM. PUCYHOK 6.9) B LUANHAPUYECKON U KOHWYECKOW
o60n04YKax cnegyet onpeaenstTb TPU 3HaAYEHUS KO PULMeHTa CHMMKEHNST MPOYHOCTM No hopmyiam:
- B MPOAO/IbHOM HanpasieHun

2a-d 6.23
ad= (6.23)
- B OKPY)XXHOM (nonepevyHoM) HanpaB/ieHUu
2b-d 6.24
10| £r~: (6.24)
- B AgnaroHas/ibHOM Hanpas/1€HUN
1 d 1
. adg +{bla)2 (6.25)
1-0.75 (blaf
1+(b/ a)2

B KkauecTBe pacuyeTHOro 3HavyeHuUs KO3adhdULMEHTA CHUXEHUS MPOYHOCTM cp* cnepyeT NpUHUMATb Hau-
MeHbLUEe M3 MOJIyYEeHHbIX No dpopmynam (6.23) — (6.25).

PucyHok 6.9 — LllaxmMaTHOe pacrnonioxeHne oTBepCTUl
6.2.6 [ONns KOpnMAOPHOro pacnosioXeHWss OTBEpPCTUn (CM. PUCYHOK 6.10) 3HauyeHne KoahuumeHTa CHu-

XEHUS1 MPOYHOCTM ¢’ crieyeT NPUHMMATh HaVMEHbLUM U3 MOJIyYEeHHbIX 3HAYEHWI ANS NPOAOJILHOIO W No-
nepeyHoro psiioB OTBEPCTUIA.
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PucyHok 6.10 — KopuaopHoe pacnonioXXeHne OTBEPCTHiA

6.2.7 Mpu HeoAMHAKOBbLIX WAarax Mexay oTeepcTuaMu (CM. pUCyHOK 6.11) n/mnu HeoAMHaKOBbLIX Auna-
MeTpax OTBEPCTUN KOIDMDULNEHT CHUXEHNS NPOYHOCTH cnefyet NpUHUMaTb PaBHbIM HaVMeHbLUEMY 3Ha-
YEHNI0 KO3 (PULMEHTOB CHMXEHMNS MPOYHOCTU AN KaX[OW napbl cOCefHUX OTBEPCTUIA. JnameTp oTBEpCTUSA
cnepyeTt NpMHMMaTh paBHbIM cpefHeapuMeTMYeCKOMY 3HAYEHUI0 AMaMeTpPOB COCeHUX OTBEPCTUI B psay.

PucyHok 6.11 — Psig, oTBEPCTUIA C HEOAMHAKOBLIMU OTBEPCTUSAMU U LLAramm

6.2.8 ANs NNOCKMX AHWLW, U KPbIWEK, UMELWMUX HECKONbKO OTBEPCTUIA, MaKCMMasibHbIM AMaMeETPOM He
npesbiwatowmx 0,5DR, cneayet onpefenaTb MMHUMaNbHOE 3HAYeHWE KO3 ULMEHTA CHMXKEHMUS NMPOYHOCTU
no cpopmyne

1
Id. ‘'id:
+

Dr bl

(6.26)
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MakcuManbHyto CymMMy ANMH XOp4 OTBEPCTUIA 2¢) B Hanbonee ocnabneHHOM gnameTpasibHOM CEYEHUM
MI0CKOro AHULWA UM KpbIWKKN (PUCYHOK 6.12) onpepenstoT no popmyne

W = max{(dl+ &B8); (b2 + b3)}. (6.27)

PucyHok 6.12 — [JHULLE Y KpbILKa C HEOAMHAKOBLIMW OTBEPCTUAMMU U LLAramm

6.2.9 Ecniv HECKONbKO OAWHOYHbBIX OTBEPCTUI PacnosioXeHbl B OAHOM HanpaB/ieHUun ¢ pAfoM OTBEPCTUiA
(UeHTp O4MHOYHOIO OTBEPCTUSA HaAXOAUTCHA Ha ocu psAfa), cnefyeT NPUHMUMATb HaMMeHbllee 3HavyeHue Koad-
muneHTa CHMWKEeHNs NpoYyHoCcTU qud M3 3HaAYEeHUli ANA OAWHOYHOrO OTBEPCTUS U psfa OTBEPCTUNA.

6.2.10 Ecnun ocb psaga oTBEpPCTUII He nepecekaeT LLeHTP OTBEPCTMS M YIoN MexXAy OCbio psga v NpsiMoi,
COeAMHSAOWEN LEHTP 3TOr0 OTBEPCTUSA C LLEHTPOM COCEAHEro, OTHOCALLErocs K psay, He npeBbiwaeT 15°, npu
onpegeneHun KoapduuneHTa CHMKEHNA NPOYHOCTM g 3TO OTBEpPCTUE criefyeT OTHOCUTb K psay.

6.2.11 Ecnu ocb paga nNpoxoauT yepe3 HeKpyToe OTBepcTue, 3a AMameTp 3TOro OTBEpCTUA cnepyert
NpUHMMaTb HanbonblWKiA pa3mep, oNpeaenseMblil OCblo pAga UM NPSAMON, NPOXoAsleli Yepes LeHTP HEKpY-
r10ro OTBEPCTMA C OTK/IOHEHMEM OT OCU psfa Ha yron go 15°.

6.2.12 Ecnu Kaxpoe 13 0TBEpPCTUA, 06pasyowmnx pag, MMeeT pasfimiHblie YyKpenaeHus, 10 KoauumeHT
CHUXEHUS NPOYHOCTM TaKOro psga cnegyet onpefenaTb Kak MUHUMalbHOE M3 3HAaYEeHU, onpeaensaembix Ans
KaXK [0/l napbl cocegHUX OTBEPCTUiA no opmyne

(6.28)

roe onpegensietca no coopmynam (6.21) — (6.25).
Mnowagb cevyeHnin A ykpennswwmux WTYyLEepOB paccMaTpuMBaeMoli napbl OTBEpPCTWUIl cnegyeTt onpege-
NATbL cornacHo 6.2.15.

6.2.13 Ecnn gns opgHoro m3 oTtBepcTuii, obpasywwux psg, no cdopmyne ans pacveta koadduyneH-

Ta CHUWXEHWS NMPOYHOCTU OAMHOYHbLIM OTBEPCTMEM MOJIyYEHO 3HAUYEHME HUXKe, YeM A/s psifa OTBEPCTWUiA,
cnefyeT NpUHMMATb 3HauyeHVWe KO3((UUMEHTA CHUXEHUS MPOYHOCTU, paccuynTaHHoe Kak A1 Of4MHOYHOTIO
OTBEpPCTUS.
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6.2.14 Mpu Heo6Xo4MMOCTU YKPENeHUss OTBEPCTUI B psfy L0 3a4aHHOr0 3HA4YeHus Ko3adhpuuueHTa
CHWXEHMWS NPOYHOCTU @ N/IOLWaAb CEYEHNI YKpenneHns creayeT onpefenstb COrlacHO YC0BUIO

j Azl1Z Id d{s_c)i (6.29)
Y-cpbd
roe gd onpegensetca no opmynam (6.21) — (6.25).
6.2.15 Mnowaab cevyeHuii ykpennsowmnx Wwryuepos Ans o6evaitkn NM60 BbINYKIOro AgHWWA, ocnabreH-

HbIX PSAOM OTBEPCTUI C pa3/IMYHbIMK MO pasMepy wTyuepamu, ciegyeT NpuHUMaTh:
- NSt yyacTKka, pacnosioKeHHOro CHapyXun 060/104KK

- JICI<BCL- SOd - Cd> +'W Sc2 - S0C2 %'30>
- AN yyacTKa, pacnonoXeHHOro BHyTpM 060/104UKU
As - h] Scl- CCL>+ ftc2<Sc2 - CC2>- (6.31)
roe MHAeKcbl clu c2 OTHOCATCA K ABYM COCEAHUM OTBEPCTUSIM, YKPEMJIEHHbIM LITYLEPaMU.
6.2.16 B cnyyae ecnu psag Ha UMMHAPUYECKOW UM KOHWYECKO o6euvaiike unm cdpepuyeckom, anannTu-

4eckoM 1 TOpochepnyeckoM [HWLLE COCTOMT TONbKO M3 ABYX OTBEPCTUI, KO3 MULMEHT NPOYHOCTM cnegyeT
onpegenATb no gpopmyne

2(1~dartln) + Ydartiln 6.32
* 2(1+y)-(2 +y)epdmn ( :

rae mn — KO3((PUUMEHT  CHMXEHWUA  MNPOYHOCTM ANs  psaga, onpegensiemMblin no  dopmy-
nam (6.21) — (6.25) c yuetom TpeboBaHuin 6.2.13;

\Dns- &

Ecnu BbluucneHHoe no dopmyne (6.32) 3HavyeHune (pd MeHble, 4eMm min, cnegyet nNpuHMMaThb
Ad~ Admirv
6.2.17 Mpu Npou3BOILHOW hopMe YKpenseHUs Wan WTyLepoB BblGpaHHble pasMepbl A0MKHbI Y40BAET-

BOPSATb YC/I0OBUIO
M . N
P 10,5 (6.33)
A .

\ ol

roe Apj — Npoekuusi MOBEPXHOCTU, HA KOTOPYK AeiCTBYET AaB/fieHUe P, OrpaHWyYeHHas Mo OCY U OKPYX-

HOCTM 060/104KM BenumuuHoli b ="Dm(s-c) 1 no ocu wWTyuepa — BeANYMHOI hc, 3HaueHne

KOTOpoi orpaHmyeHo dopmynoii (6.12) (cm. pucyHok 6.13);

Aoi — nnowanb cevyeHus, orpaHMyeHHas BesiMunHamu b 1 hc, Hanbonee Harpy>XXeHHOW yactTu meTan-
na (cMm. pucyHok 6.13).

6.3 Koap(pULUMEHT CHMKEHNS NPOYHOCTU CBapPHbIX COeANHEHWIA

6.3.1 KoahpnUMEHT CHMKEHUS MPOYHOCTU CTLIKOBbIX, YI/TOBbIX M TABPOBbIX CBAPHbIX COEAVNHEHU W
cnepyet BblbUpaTb B 3aBUCUMOCTM OT 06bemMa AedheKTOCKONMYECKOro KOHTPOAA Npu U3roToB/IEHMM NO Tabnu-
ue 6.2.

6.3.2 N KOMNOHEHTOB M3 XPOMOMO/INGAEHOBaHAAMNEBbLIX U BbICOKOXPOMUCTLIX CTasieil npu Temnepa-
Type o 510 °C 3HauyeHue gw cnegyeTt npuHMmaTb nNo tabnuue 6.2, a npu temnepatype 530 °C u 6onee —
oqw = 0,7 He3aBMCMMO OT 06beMa KOHTpons. MNpu 3HadeHnax Temnepatypbl oT 510 °C go 530 °C 3HauyeHue qw
cnepfyet onpeaenstb IMHEHbIM MHTEPNONPOBAHNEM.

24



FOCT P 59115.8—2021

PucyHok 6.13 — Cxema pacyeTHbIX naowagein ykpenieHns

Ta6nuuya 6.2 — 3HauyeHVs1 KO3DULIMEHTOB CHIDKEHWSI MPOYHOCTU CBApPHbIX COEAMHEHWIA

MakcnmanbHoe 3HavyeHue KOG(*)(*)I/ILMGHT& CHWXeHuA

O6bem paguorpacmyeckoro UnmM ynbTpPasBykoBOro KOHTpoNns, % NPOUHOCTM
100 1,0
50 0,9

25 0,85

He meHee 10 0,8

6.3.3 Ecnm cBapHOe cOoefMHEHMEe KaTaHHbIX WAN LEeHTPOBEXHO-INTbIX C MeXaHW4yeckn obpaboTaHHON’
BHYTPEHHEWN NOBEPXHOCTbLIO TPYO, M3rOTOBAEHHbLIX N3 XPOMOMOINGAEHOBAHAANEBbLIX CTasieli, Harpy>XeHo u3-
rmbarwWmMmn Harpyskamy npu pacyeTHoli TemnepaTtype Ao 510 °C, To He3aBUCMMO OT 06beMa KOHTPOSS cre-
AyeT nNpuHUMaTh ANA KaTaHHbIX Tpy6 cp® = 0,9 1 MexaHMyeckn 06paboTaHHbIX LEHTPOOEXHO-NUTbIX TPYO6 —
qwv = 1,0. Mpu Temnepatype 530 °C n 6onee — 0,6 n 0,7 cooTBeTCTBEHHO. lMpn Temnepatypax ot 510 °C go
530 °C 3HauyeHue v cnegyet onpeaenstb TNHEWHbIM MHTEPNOINPOBAHNEM.

6.3.4 Koath(pULMEHT CHUXEHNA NPOYHOCTU KONbLEBBLIX CBAPHbIX COEANHEHUI UUNUHAPUYECKUX N KOHU-
yecknx obevaek, HarpyXXeHHbIX AaBrieHueMm, criegyet npuHumats (pw= 1,0.
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6.4 PacueTHbI KO3(ODUUNEHT CHUXEHUSA MPOYHOCTU

6.4.1 B cnyyae, ecnn pacctosHue !woT Kpast 11060ro 0TBEPCTMS A0 OCY CBApHOro wea (Kpome Konble-
BbIX CBapHbIX coefunHeHnA no 6.3.4)

Iw” max | 0,54/D”(s” c) ;50 Mm \], (6.34)

TO pacyeTHbll KO3 PUUMEHT CHMKEHNSA NPOYHOCTU criegyeT onpefenaTb kak npovussegeHne koaduymeHTa

CHUXEHUS NPOYHOCTU CBAPHOIO COEAUHEHNSA U KO3 (ULMEHTA CHUXKEHUSI NMPOYHOCTY OTBEpPCTUS @ = qud * qw
W & = g ey W.

B ocTanbHbIX c/yyasx 3a pacyeTHblii KO3(h(PUUNEHT CHWKEHWUS MPOYHOCTU CrefyeT MPUHUMATL Hawu-
MeHbLIEE 3HAYEHUE U3 d”, dc U ™.

6.4.2 Ana 6eCOBHbIX KOMNOHEHTOB ¢ = ™ WK ¢ = dc.
6.4.3 na cBapHbIX KOMMNOHEHTOB, HE UMEKLWNX OTBEPCTUN, ¢ = .

7 ®naHubl, HAXMMHbIE KO/lbLia U KpeneXHble geTanu

PekomeHgyemasi mMeTofuka pacyeta Mo BbIGOPY OCHOBHbIX pa3mMepoB h/iaHLeB, HaXUMHbIX Konew v
KpenexHbIX Aetaneli npuBefeHa B NpUIoXeHun B.
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MpunnoxeHue A
(cnpaBo4HOE)

Bbl60Op OCHOBHbIX pasMepoB MeToAaMy NOBEPOYHOro pacyeta M pacyeToM Mo NpeaesibHOW Harpyske

A.1 ,na KOMNOHEHTOB 060PYyAOBaHNS 1 TPYHONPOBOAOB, HarpyXXEHHbIX AaBAeHNEM, A5 KOTOPbIX B pasgenax 5 n 6
He MpviBefeHbl pacyeTHble HOpMYysibl A1 BbIGOPa OCHOBHbIX PasmMepoB, NN6G0 He BbINOMHAIOTCSA YCI0BUA MPYMEHNMOCTH
chopmys, NpuBeLEeHHbIX B pasgenax 5 v 6, BbI6op pacyeTHbIX TO/LWWH CTEHOK PEeKOMeHAyeTCcs NpoBOAMTL MeTodaMu no-
BEPOYHOrO pacyeTa Ha CTaTUYEeCKYH W L/INTESIbHYI0 CTaTUYECKYH MPOYHOCTb WM PacyeToM Mo NpefesbHOW Harpyske B
COOTBETCTBUM € TpeboBaHuaMn A.2 — A.4 B nopsake, onpeaensemom A.5.

A.2 PacyeTHasAs mogesib KOMMOHEHTA MOXET COCTOATb U3 OAHON MM 6onee vacTeid, NS KaKAON M3 KOTOPbIX 40K-
Hbl 6bITb ONpeaeneHsbl:

- pacuyeTHas Temnepartypa wiam Temnepartypa <> (B cootBeTcTBUM C 4.1.3);

- pacyeTHOe faB/ieHne U AasfieHve npu Temneparype <7>;

- HOMUHa/ILHOE Jornyckaemoe HanpshkeHue [o], onpefensemMoe no popmyne (4.1);

- 3HaYeHne Moaynsa ynpyroctn marepvana E<t> npuHumaemoe cornacHo MOCT P 59115.2.

A.3 Hanps»keHHO-4ehOpMMPOBaAHHOE COCTOSIHME B KOMMOHEHTE Npu AEeCTBUMN AaBfieHVs onpeaensieTcs ynpyrum
pacyeToM. 3HauyeHns pacyeTHbIX FPynn KaTeropuin HanpskeHuii (0)1m (0)2 onpegensieTcs B COOTBETCTBUAN C NOSIOKEHNSMU
FOCT P 59115.9—2021 (pa3genbl 6 u 7).

A.4 B cnyyasnx, Korga HEBO3MOXHO OfHO3HAYHOEe onpefesieHne 3HaYeHWn HanpskeHWn pacyeTHbIX TPynn Kartero-
puii (0)1wn (0)2, npn Temnepatype HWxe Tt AonyckaeTcA NPOBOAUTL pacyeT Mo NpeAesibHON Harpyske B COOTBETCTBUM CO
creyoLwmMmn TpeboBaHNAMU:

- UUC/IEHHBIM METOAOM, HanpyMep METOAO0M KOHeuHbIX anemeHToB (MKD), peluaeTtcs 3afada ctaTuyeckoro paBHo-
BECVS B yNpyronaiacTMyeckoin noctaHoBke. ECnv pelueHne ypaBHeHuUlii paBHOBECUS BbIYMCIEHO (JOCTUMHYTa CXOAMMOCTb),
TO KOMMOHEHT HaxoAWUTCA B PABHOBECUW MOA, NPUIOXEHHBIM [aB/IEHNEM,;

- NoBeJeHVe MaTepnasioB COOTBETCTBYET MAea/IbHO YNpYronsiacTMYeckoin mogenv. AuarpamMma pacTskeHus mnae-
a/IbHO YNPYronaacTuyeckoro Marepvasia B KoopauHatax feopmMaums—HanpsbkeHne cxeMaTnyeckn nokasaHa Ha pucyH-
Ke A.l;

- pacyeTHbIli Npeden TekyvyecTy Oy NPUHUMAOT PaBHbIM

ay-"»4A$2" A'l>

rae gqwonpeaensioT B COOTBETCTBUM C NOSOXEHUAMM 6.3;
- NCMNOSb3yeTCa Teopusl NIacTUYECKOro TeveHns. Hayano Tekyyectn matepuana onpegensiercsa ycnosmem Museca;
- pacyet cnefyeT BbINOMHATbL C YYETOM MPUHLMMNA HEM3MEHHOCTV HauvaulbHbIX pa3mepoB (T. €. B «Mabix» nepe-
MELLLEHNSAX).

PucyHok A.1 — [narpaMma pacTshkeHUsi UAeasibHOro ynpyroniacTMyeckoro marepuana

A.5 BbI6Op pacyeTHOW TOMLLMHBI CTEHKM KOMMOHEHTA HAaUYVMHAETCA C NPUHATUA HavaslbHOrO 3HaveHns SR, koTopoe
3aTeM [0/DKHO ObITb NOATBEPXKAEHO PACUYETOM.

3HaueHne pacyeTHOW TO/LLMHBI CTEHKN SR cunMTaeTcs NoATBEPXKAEHHBIM PacyeToM B TOM Crlyyae, ecru:

- onpegesieHHble yNpyrMM pacyeToM 3Ha4YeHUsi HanpshkeHuid pacyeTHbIX rpynn kateropuid (0)1un (0)2 yooBneTsopsi-
tOT YC/IOBUSIM CTATUYECKON M A/IUTENbHON CTAaTUYeCKOol NMPoYHOCTK, npuBedeHHbIM B FTOCT P 59115.9—2021 (pa3genb! 8
1 14 COOTBETCTBEHHO).
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- pacyeTom Mo NpefesibHON Harpy3ke nokasaHo, YTO KOMMOHEHT B Le/IOM 1 fitobasi ero 4acTb HaxofsdaTcs B paBHO-
BECUM Mo, NPUNOXKEHHbIM AaB/ieHNeM, paBHbIM AaBneHutio HY3, yMHOXeHHOMY Ha koaddpuumeHT 1,5.

Ecnn paccmaTpuBaemoe 3HaueHue SR He noATBepPXAEeHO pacyeToM, OHO LO/MKHO ObITb YBE/IMYEeHo, NGO B KOH-
CTPYKUMIO KOMMOHEHTA JO/MKHbI ObITb BHECEHBI N3MEHEHNS.

Ecnu paccmatpuBaemMoe 3HauveHve SR NoATBepXAeHO pacyeToM, pacyeTHas TO/WMHA CTEHKM KOMMOHEHTa cumTa-
eTcs BbIOpaHHOW.

A.6 Mpn npoBedeHUn pacyeta Nno nNpefesibHON Harpyske B criyyae, ec/im pacyeTHast MOAe/lb KOMMOHEHTa COCTOUT
U3 ABYX Wi 6osiee yacTeld ¢ pasnmyaroyM1Mcs 3HaYeHsIMY pacyeTHOro npegena TekyyecTn oy , 3HadeHne sRcnepyet
NoATBEPANTb ABYMS pacyeTamu:

- C OQHVM 3HauyeHueM OY, NPUHATbIM A/19 BCEX YacTeil pacyeTHOl MOoAEeNnn, paBHbIM HaUMEHbLUEMY 3HAYEHWIO OY
cpegy BCex yacTel;

- C pas/IMYHbIMM 3HAYEHUSIMU OY [/ K&KOON 13 YacTeli pacyeTHON Moaenu.

A.7 HoMVHas1IbHasA TOJILWLMHA CTEHKN S KOMMOHEHTAa [0/IKHA YA0BNETBOPATL YC0BUIO

s>sR+c (A2)
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MpunoxeHvie b
(cnpaBo4HOE)

PekomeHgaLMn Nno onpeaenieHnio TEXHOMOTMUYECKor NpuGaBkn K TO/LMHE CTEHKN OTBOAA

B.1 PekomeHpauuy HaCTOALLErO NPWIOKEHWUS MOTYT ObiTb MUCMOMb30BaHbIl, €CNM B TEXHUYECKUX YC/IOBUAX Ha W3-
rOTOB/IEHME OTBOZOB OTCYTCTBYHIT YKasaHUsi No OonpeAeneHnto TEXHOIOTMYECKOl NprubaBku.

B.2 B HacTosILLEeM MPUIOXKEHUM UCNOMb3YOTCA 0603HAYEHUS Pa3MepOB OTBOAOB, MPUBEAEHHbIE Ha puUCyHke 5.5.
dopmynbl 4N onpeaeneHnst TONWKMH CTeHoK s, sR1, s”, SR3 npuBegeHsbl B 5.2.3.

B.3 [lns 0TBOAOB, N3roTOBASIEMbIX HA TPY6OrnéoyHoM 06opyLoBaHUM METOLOM HaMaTbIBaHWUA Ha CEKTOpP, TEXHOJ0-
rmyeckyto npmbasky c12 cnefyeT NpUHUMAaTh TOMbKO K TOMWUHE cTeHkn SR1:

a) Ana Tpy6 noBepxHOCTel Harpesa

(6.1)

a2 142,59 1D,

6) Ana ocTaslbHbIX TPY6

s (6.2)
Cl2: 14
1+24 s T a)
B.4 AnA wramnoBaHHbIX 0TBOAOB, U3rOTOBMSEMbIX B 3aKPbIThIX LUTaMNax, Wi 0TBOAOB, U3rOTOB/IEMbIX HA CTaHKax
C HarpeBOM TOKaMM BbICOKOW YacTOTbl U OCEBbIM NOKATVEM, TEXHOMOTMYECKYHO NMpubasky crieflyeT NPpUHUMATh TOSbKO K
TONWMHe cTeHkn SRL

0,05s <c12<0,1s. (B.3)
B.5 [1nst 0TBOAOB, M3roTOB/SIEMbIX HA POrO06pPa3HbIX cepaevHukax, npuHuMaroT cl12 = 0.
B.6 1A ceKTOpHbLIX 0TBOAOB cuuTaot 12 = 0.
B.7 ins wTamnocBapHbIX 0TBOAOB C PAaCMONIOKEHNEM ABYX MPOLOSbHBLIX CBAPHBIX LUBOB MO BHYTPEHHEN 1 BHELLHEN
CTOpOHaM OTBOAA TEXHONOTMYECKyto Npubasky crieflyeT NPUHUMATh TOMbKO K TOMLWMHE CTeHKU SR2

0,05s <c12<0,1s. (6.4)

B.8 [lns wramnocBapHbIX OTBOAOB C PacrnofIOKEeHWEM CBApHOrO LUBa B HETPaslbHOW 30He OTBOAA TEXHOMOornYe-
CKyt0 MpubaBKy cnegyeT NpuMHMMaTb TONbKO K TOWMHE CTeHKM SR3

0,05s <¢c12<0,1s. (B.5)
B.9 Ecnu onpeaeneHue npnbaekn ¢12 NpoBoAMTCA A0 OKOHYATE/IbHOrO BbiGopa HOMUHASIBHOWM TOMLWUHBI CTEHKM OT-
BOJA, TO PEKOMEHYETCS OPUEHTUPOBOYHO 3HAUYEHNE HOMUHABHON TOMLWMHBI CTEHKM OTBOAA MPUHSATL PaBHbIM 3HAYEHUIO

HOMWHA/bHOI TOMLWMHBI CTEHKM NPsIMOlA TPYy6bl C NOCNEAYHOLMM YTOYHEHWEM MO OKOHYATESIbHO BbIGPAHHOMY 3HAYEHWHO
HOMMWHa/IbHOI TOMLLMHBI CTEHKN OTBOZAA.
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MpunoxeHve B
(cnpaBo4YHOE)

MeToguMka pacyeTa Nno BbIGOPY OCHOBHbIX pa3mepoB o/1aHLEB, HAXUMHbIX KoJel,
N KpenexHbIX getanei

B.1 YcnoBHble 0603HaYeHUS

ycunme, HeobxoanmMoe A1 HauaslbHOro 0GXaTus NPoKnagky, H;
ycUnve B LMAMHAPUYECKOM yyacTke oiaHua oT AeliCTBUS BHYTPEHHErO AaBfeHus], H;
ycunve Ha npoknafky, obecnedvBaiolLee Na0THOCTb MpY aKkchiyaTauuu, H;
% ycunve Ha npoknafky, obecneumsaiolee naoTHOCTb NpU TMAPOUCTbITaHN, H;
yCunve ot AeiiCTBUS AaBNEHNSI cpeabl HAa BHYTPEHHMIA yyacTok donaHua, H;
rMapoCTaTUUecKoe ycuame B pabounx pexumMax, H;
rMapocTaTMyeckoe ycunme npu rugpoucnbitaHuy, H;

r ph

FF\JN pacTarysatoLlee ycunme B WNubkax (6onrax), H;

=] JaBneHvie B pabounx pexmmax, MMa;

Ph JaBneHvie npu rugponcnsiTadnm, MMa;

=8} MWHUMaU/TbHOE faBrieHne o6XaTtua npokKnagkn npu 3atsxke coegnHeHus, Mra;
T NPOKMAJ0YHbIA KO3PULIMEHT;

Npr cpegHuiA pagnyc Npoknagkv, MM;

pacuyeTHas BblCOTa MPOKNALKA, MM;

appekTnBHAA WIMpPUHA NPOKIALKN, MM;

bn LUMPUHA NPOKIaAKA, MM;

LUIMpVHA THe34a Mog, NPoKNagky, M

rabaputHas LUMpVHa CNYPasbHOW NPOKIaaKA, MM;
TOMWMHA NPOKNaAKUA, MM;

AvameTp CKBO3HOro OTBEPCTUA NOA, WNUALKY BO dhiaHue, MM,
HOMVHa/bHbI BHYTPEHHWI AMaMeTp pe3bObl WNWIbKK, MM;
MUHUM&J/TbHBIA fUaMeTp CTEPXHS LUMUIBKA, MM;

AnamMeTp LEeHTPaIbHOTO OTBEPCTMS B LUMUIbKE, MM;
BHYTPeHHWIT AvameTp dnaHua, MM;

AnameTp OKPY>XXHOCTU PAaCnOIOXEHNA LEHTPOB LUMUIEK, MM;
Hapy>XHbI anameTp hnaHua, MM;

HapY>XHbIA AnameTp NPoKIagku, MM;

pacyeTHbIA AnameTp NpoKIagk1, M;

rpprr BbICOTa MPOKIaAKN, MM;
BbICOTa LM/IMHAPUYECKOW YacTu Tapenbyatoro dpiaHua TOAWMWHOMA S.,, MM;
BbICOTa KOHYCHOW YacTy Tapesibyartoro naHua, mMm;
BbICOTa h/1aHLa 1 OnopHoro 6ypta, MM;
BbICOTA HaXXMMHOTO KOMbLA, MM,
HOMUWHaJIbHasA TOMLLMHA CTEHKN LWIMHAPUYECKOTO yyacTka dhnaHua, Mw;
HOMUWHaJ/IbHasA TOMLMHA CTEHKM KOHMYECKOrO Mepexoia y OCHOBAHUS, MM;
W war LWnuiek, Mw;
[a] HOMUHaNbHOEe AonyckaeMoe HanpshkeHve Bo doiaHue, MMa;
Mur HOMWHa/IbHOE fonyckaeMoe HanpsXXeHue B wnuibkax, Mra,;
M MakKCUMaJIbHbI n3rnbarowmii MOMeHT, H Mm;

nneun ,D,EVICTBVIFI cun, Mv;
KO/TN4eCTBO LUMUNeK.

B.2 O6Lwme nonoxeHus

HacTosilas meToauka pacnpocTpaHseTcs Ha (hiaHUEeBble coeivHeHs], paboTatolye nog, BHYTPEHHUM AaBfeHNEM
npy Temnepatype Huwke Ti.
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B.3 Bbl6op yn/0THEHWS
B.3.1 YnnoTHeHne dnaHLEeBbIX COeauHEHUI 060py0BaHMs, TPYOONPOBOAOB M KPbILLEK CriedyeT BblbupaTb B 3aBU-
CMMOCTUM OT TMa M KOHCTPYKUMK hNaHLEBOro COeANHEHUsT COr/lacHO pUcyHKy B.1 1 Tabnuue B.1. s Bbibopa maTepuania

NPOK/IaAKM AOMYCKAeTCs UCMO/b30BaTh PeKOMEeHAauMW, NpuBeaeHHble B Tabnmue B.2.

Tab6nunya Bl — PekomeHayeMble 3HAYEHUS LUMPUHBI NPOKIaAKN

Tun npoknagku

lNnockaa
HemMeTaimyeckas

Mnnnkna
MeTanmyeckas

Mnockas
KOMOUHMpPOBaHHas

3ybuyatas
MeTa/limueckas

MpodhunbHas
p > 6,4 MNa

OnameTp cdnanya D, mm
D< 1000
1000 < D<2000
D > 2000
D< 1000

D> 1000

D <2000

D > 2000

D <400
400 <D< 700
700 <D< 1000

D> 1000

WnpuHa npoknagku b0, Mm
10— 20
15— 30
>25
10— 25

>15

10— 20

> 15

>5
>6
>8
> 10

Tabnuuya B.2— PekomeHgyemble pacyeTHble napameTpbl YNJI0THEHUS

Matepuan npoknagku

Pe3vHa TBeppan
dToponnact

MapoHut

ANOMUHWIA 1 €ro cnnasbl
Megnpb v ee cnnasbl
MepnutHasa ctauib

AyCTeHUTHasa cTaslb

PacueTHoe faBneHue, MMa

10
20
15
50
70
70
100

FOCT P 59115.8—2021

O6nacTb NPUMEHeHNs

[nockme ynnotHAwwme
NOBEPXHOCTU rnagkve

Mnockue ynnoTHsOLWME
MOBEPXHOCTY TNafKue un
C KpOMKamu

[nockne ynnoTtHAwwme
NMOBEPXHOCTU rnagkve

[nockue ynnoTtHAwowme
NOBEPXHOCTU rnagkve

MpodonnbHbIe NPOKNaaKY
B nasax

PacueTHas Temnepartypa, °C

Ot -30 go +60
Ot -75 po +250
Ot 0 go +400
Ot -196 go +250
Ot -196 go +350
Ot -30 go +450
Ot -253 pgo +600
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B.3.2 HapyxHblii guaMeTp Npoknagkim onpeaensoT no gopmMyne
Dd=D + 2b0 + 2u, (B.1)

rae W — paccTosiHUE OT BHYTPeHHel KpoMKM hiaHua A0 BHYTPEHHEro AvMamMeTpa MpoKIajkv; B 3aBUCUMOCTU OT Tuna
mMaTepuana npoknafkM 1 ee BbICOTbI hpr pekoMeHAyeTcs NMpuHUMAaTL WU B COOTBETCTBUM € Tabnuueli B.3. 3HaueHwe hpr
crnepfyet onpesensitb U3 KOHCTPYKTOPCKOW AOKYMEHTaLuu.

Ta6nuuya B.3 — 3HaueHUs1 paccTosiHUA W A1 Pas/IMYHbIX TUMOB NPOKIAA0K

Tun npoknagkn n marepuana N, MM, HEe MeHee
KombrHupoBaHHble 1 3ybuaTble ~pr
MpocdhunbHbie 3V
[Mnockne msarkme 2V
lMnockne meTtannmyeckne hpr

B.3.3 PacueTHblil AyamMeTp NpoKiadku onpeaenstoT no gopmyne

Dpr=Dd -b Q (B-2)

B.4 Orlpe,qeneHme MUHUMa/TIbHOIo AnamMeTpa 60/1TOB 1 LUNWUJIEK

B.4.1 MeTogyka pacnpocTpaHseTcs Ha pasbeMHble COeAMHEHUSI C OKPYXXHbIM PacnosioKeEHUEM GOMTOB WM LINW-
NEeK, KOMbLEBLIMU NPOKNaAKamu MG0 KosbLEBOV KOHTaKTUPYHOLLEN NOBEPXHOCTLIO dhnaHLEeB.
B.4.2 Ycunue Fd, Heobxoanmoe ansi oGxatna Npokiagku, onpeaenstot no dopmyne

pUY ~n°prb% ’ B'3>

roe 90 —  MUHUMaSIbHOE AaBfieHVe 06XaTusi NPOKIaAKM MPU 3aTsKKe COeaNHEHWS;
b — addhekTMBHasA WMpMHA NPOKIALKN.

3HaveHusa qQu b cneayet npuHumartk cornacHo MOCT P 59115.16—2021 (nogpasgen 8.4).
BA3 MuHuManibHOe ycunmne Ha npoknagky F2, obecneunsatoLiee na0THOCTb COeQUHEHNS MO AaBNeHUeM Mpu 3KC-
nayarauuy, onpeaenstoT no dopmyne

F2 - nDpbmpr), (B.4)

rae T — NpOKIaf0uHbIA KO3hMLUNEHT;

M — koadhhnuMeHT, yunTbiBaOLWMIA NPOYHOCTL NPOKNAA0K B paboumnx yCrioBusiX.
MuHuMasibHOe yeuve Ha npoknagky F2h, obecneumBatollee NAOTHOCTb COEAMHEHUS MOA AABIEHWEM MPU UCMbITa-

HUSIX, OMPEAENSIOT Mo hopmyne

FQH :nopr bmpT ’ (B.5)

roe ph— paBneHue B pexviMe UCTbITaHWiA.
[Jns MeTannmueckrx npoknajfok 1) creayeT NPUHUMATL PaBHbIM efyHULEe, a A/1st MSTKMX U KOMGVHUPOBAHHbIX Mpo-
KNafoK M BbIGUPAOT B 3aBMCMMOCTM OT Temnepatypbl cpedpl no Tabnuue B.4.

Tab6nunuya B.4— 3HayeHusa koadhbdumumeHTa 1)

PacueTtHasa Temnepartypa, °C 20 200 300
n 1,0 15 2,0

3HauyeHua T cnepyeT npuHumaTth cornacHo MOCT P 59115.16—2021 (nogpasgen 8.4).
[N pasbeMHbIX COeAVMHEHWI A C KOHTaKTMPYHOLWMMU doflaHLamm, a Takke C KIMHOBOW caMoynnoTHSWECA npo-
knagkoii F2=0, Fzh=0.
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B.4.4 I'vapocTaTtnueckve ycunusa Fp oT geiicTBrsi paboyero AaBneHnst onpeaenstoT no opmyne
Fp=7DgP. (B.6)
MapocTaTtuueckme yeunus Fph ot gelicTBust faBneHus ryapoucnbiTaHns onpeaensioT no dopmyne

Foh =726 nh (B-7)

B.4.5 MakcumasibHoe pacTtdarnearowiee ycunne B Wnubkax onpeanensdarT 13 ycnosua
Fw max{Fd;(F2+Fpy,(F2 (B-8)

JonyckaeTcsa yTOYUHEHHOE onpegeneHne ycunuii Fw aeiicTByowmx B 60ATax WK LWINUbKaxX Npu 3aTshkKe, IKChy-
ataumm n ucnbltaHuax, cornacHo NOCT P 59115.16.

B.4.6 MMHUMaU/IbHBIA AMaMeTp CTePXHSI GOITa WA LWNWMBKYA BbIYUCASIOT Mo chopmyne

4 F L
—— —rfif2, (B-9)
* Z[°L ¢

B.4.7 HapyxHbllii AvameTp CTepxHs 60/Ta WM LWNUALKA BbIGUPatOT ¢ y4eTom Tabnuubl B.5 B 3aBUCMMOCTM OT MU-
HMMa/IbHOrO AMameTpa CTepXHsi 60/1Ta WK WNubkM ds. BHyTpeHHWUIA anamveTp pesbbbl d, Ao/mKeH GbiTb He MeHee ds,
YTOYHEHWE 3TOro AMamMeTpa OCYLLECTB/ISIETCA MPU Bblbope Lwara pesbobl.

Tab6nunya B.5— MapameTpbl 4Ns Bbibopa pe3bbbl 60TOB U WINWAEK 1 pa3mMepoB hnaHLEB

Pesbba Luniek M16 M20 M22 M24 mM27 M30 M36
di 13,55 16,93 18,93 20,32 23,32 25,70 31,10

do 18 23 25 27 30 33 40

e 28 35 39 42 47 53 64

a 9 10 10 n 12 12 14

24, 6 6 8 10 10 10 14

OKOHYaHve Tabnmupl B.5

Pe3bba Lwnnniek M42 M44 M48 M52 M56 M60 M64 M68
dl 36,15 36,50 41,87 45,87 49,25 53,25 56,64 60,64
0 46 48 52 58 62 66 70 75
e 75 75 87 93 98 104 110 116
a 15 15 16 17 18 19 20 21
2a, 15 15 15 15 15 15 15 15

B.5 OnpegeneHve pasmepoB LWIVHAPUYECKOrO ydacTka doniaHua

B.5.1 TonuwpyHa CTeHkM S1 unIMHAPUYECKOro yyacTka osiaHua ¢ KOHUYECKM NepexosoMm, a Takke TOJILLMHA CTEHKM
N/1I0CKOr0 hN1aHLa AO/MKHbI ObITb HE MEHbLUIE (DAaKTUUECKON TOMLLMHBI CTEHKN NPVMBapMBAEMOro KOMMOHeHTa. Npy aTom BO
BCEX C/y4asix S1A0/MKHA ObITb HE MeHee 5 MM.

B.5.2 BbIcOTy /21 unnMHAPUYECKOro yyacTka dhnaHua ¢ KOHMYECKUM NepexogoM criedyeT NpuHMMaTh paBHOM SV HO
He MmeHee 10 mm.
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B.6 OnpepneneHve pa3mepoB KOHMYECKOTO nepexoa
B.6.1 TO/LWMHY KOHMYECKOTO Nepexosa y OCHOBaHMSA (h/iaHua onpeaensioT no opmysne

s2=0s], (B.10)

rae a — KoaghMLMEHT NPOMNOPLMOHASLHOCTY, onpesensemblii no Tabmuue 3.6 ¢ 1Cno/b30BaHMEM JIMHEHOM VHTEPMONSLMN.

Tabnuuya B.6 — 3HaveHus koahduumeHTa a
p, MMa 0,10 — 0,25 0,6 10 1,6 2,5 4,0 6,4 10,0 20,0
a 13 14 15 1,6 18 2,0 2,2 24 2,8

B.6.2 YK/IOH KOHMYECKOrO nepexoda A0/MKEH ObITb B Nnpegenax 2 </ <4, rae

B.7 OnpegeneHve anaMeTpoB Tapesiki duiaHua

B.7.1 AnameTp OKPY>XHOCTU LUNWAEK N HAPYXXHBIA gnameTp dhnaHua onpegenstoT no craegyrowmm opmynam:
a) Ana onaHua ¢ KOHMYECKUM nepexonom

Dw>max|(D +2s2+2a+e);(Dd +c/0+10)|; (B.12)
Df =Dw+e+2av (B-13)

6) ons niockoro chnaHua
Dw>max{(D +2s1+2a +e); (Dd +dQ+10)}. (B.14)

Df onpegensitot no coopmyne (B. 13);
B) 1711 M/I0CKOTO NpUBapHoro donaHua

Dw>maxj(D +4s1+2a +e); (Dtf+c/Q+10)}. (B.15)

Df onpegensitot no coopmyne (B. 13);
r 0N HXMMHOTO konbua DwonpegenstoT no cdopmyne (B.14), a BHYTPEHHWUIA 1 HAPYXXHbIA AnameTpbl — Mo crie-
AylowpmmM doopmMynam:

D1=D+2s1+2a, (B.16)
D§=D,, te+2a4 (B.17)

4) Ana onopHoro 6ypta
Df =Dw-d 0- (2 +8), (B.18)

rae reometpuyeckne pasmepsbl dO, €, @, av B COOTBETCTBUM C pUCYHKOM B.1, onpesensioT no Tabnuue B.5 B 3aBUCMMOCTY
OT BbIGPAHHOr0 HapY>XHOro AvameTpa LUNUIbKA.
B.7.2 LWar wnunek onpegenstot no dopmyne

/W=nDW lz (B.19)

rae Z — KOn4ecTBO LUNWekK, KoTopoe BbI6VIpaPOT M3 COOTHOLUEHNA
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z-nD w/[(4 +S)dO0]. (B.20)

Mony4yeHHoe 3HaYeHne Z pekoMeHAyeTCsl MPUHUMATL KPaTHbIM YeTbIpeMm.

B.8 OnpeaeneHvie N3rnéaroLLyiX MOMEHTOB BO (onaHLIaxX

B.8.1 M3rmbatolime MOMEHTbI BO dhniaHLax oT ycunust o6xatusi npoknaakvi Fd v yeunuii, aeiicteytowmx B paboyem
coctosiHnM, FV F2 u F3 (pucyHok B.2) onpepensiioT cnegyowpmm 06pasom:
a) oT ycunusa obxartust npoknagkn Fd— no dhopmyne

Md =Fde2’ (B-21)
roe
e0=(o -D )/2; (B.22)
6) OT yCunAuii, encTBYOWMX B paboyem COCTOSHMKN, — Mo popMyie
Mp =Flel+F2e2 +F3e3, (B.23)
roe
A =0,785D2p, (B.24)
F3=0,785(0"-0 2)p. (B-25)
(B.26)
(B-27)

e3-°'5K - K +0)/2]

Fd n F2 cnepyet onpegaensite no choopmynam (B.3) u (B.4), e2— no copmyne (B.22).

B.8.2 N3rnbaroLipie MOMEHTbI B HXKMMHOM KOJIbLIE OMNpeaensiioT cneayowym obpasom:
a) oT ycunust obxatus npoknagkm Fd— no dopmyne

(B.28)
roe
e4-0,5[D,-(D, +D))/2]; (B.29)
6) OT ycunuid, AelicTBYOLLMX B paboyem COCTOsIHUM, — Mo chopmyne
Mp - (P1+P2+ /3 K - (B.30)
M3rnbarome MOMEHTbI B ONOPHOM BypTe onpegensioT cneayowmm o06pas3om:
a) oT ycunusa obxatust npoknaakm Fd— no chopmyne
(B.31)
rae
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eg=0”5\(Df,-DT); (B.32)

6) OT ycunuia, [eNCTBYOLLMX B paboyeM COCTOsIHUM, — No dhopmysie

Mp * Fie6 +F2e5+F3e7' (B.33)

rae
e6-°'5(0r b SN, (B-34)
e7 = ° 4 Df- (Dm+D)/2\ (B.35)

PucyHok B.2 — PacueTHasn cxema onaHueB

F1cnepyet onpepgensats no oopmyne (B.24), F2— no dopmyne (B.4), F3— no dopmyne (B.25), e5— no popmyne
(B.32).

B.8.3 M3rubatowpme momeHTbl Mh Bo dpriaHuax, HaXKMMHOM KOJIbLE M OMOPHOM GypTe OT AAaB/IeHUs TMaPaB/IMYECKOro
ucnbiTaHust ph onpeaenstoT no dopMynam, npuBeaeHHbIM B B.8.1—B.8.2. IMpu atom B chopmynax (B.24) u (B.25) BMeCTo
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pacyeTHOro faB/fieHUsi p NOACTAB/MSIOT AaBMEHNE TMAPAB/IMYECKOTO MCNbiTaHusa ph, a ycunme oT pacyeTHoro gasneHus P2,
onpegensemMoe no chopmyne (B.4) 3ameHs0T 3HadeHnem F2h,onpegensiemsim rno cpopmyne (B.5).

B.8.4 MakcumasibHbIin (pacyeTHbIn) n3rnbatowmii MOMEHT OT YCUUIA, AEACTBYIOLWMX HA doNaHLUbl, HXKMMHOE KOJbLO
1 ONopHbIA BypT, onpeaenstoT no dopmyne

M =maxj/\Wd; Mp, M. (B.36)

B.9 OnpegeneHve BbICOTbI Tapesikv thnaHua
B.9.1 BbICOTY Tapesiku Nockoro goiaHLa, HaXXMMHOTO KoJlbLia M OMopHOro Gypta onpeaensioT no hopmysne

1,27[—] -X
o]
hf = y (5'37)
rae BenMunHbl X 1Y onpefensoT creayowmm o6pasom:
a) 4N1A M10cKoro onaHua
14)(0 +4 (B.38)
Y=Df-D-2dQ (B.39)
roe
PD.. (B.40)
2[cr]
6) An18 onopHoro GypTta
X "(s2- s0/4)(D +si)’ (B.41)
Y =Df-D. (B-42)
B.9.2 BbIicoTy HaxXumMHoro Konbua hn onpegensitot no cdopmyne (B.37), roe
X =0, (B-43)
Y=D2-D 1-2c/0. (B.44)

B.9.3 Ecrm hf < s1wam nogkopeHHoe BbipaxeHue B oopmysie (B.37) MeHbLue Hynsi, TO 471 onpefesieHnst BbiCoTbl
Tapesiky nnockoro thniaHua n onopHoro 6ypta no cpopmyne (B.37) npuHumatoT:

X =0, (B.45)
Y=D+2sr (B.46)

B.9.4 BbicoTy Tapenku thriaHua ¢ KOHUYECKMM NEPEXOAOM MepBOHaYa/IbHO ONpeaenstoT no opmyne

HO He MeHee 0,8s2.

MpuYHATOE 3HaYeHVe  YTOYHAIOT B MPOLECCE pacyeTa HanpPsXKEHHOro COCTOAHMA daHua B ceveHnsax A—A, b—b
n B—B, Kak nokasaHo Ha pucyHke B.2a).
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B.9.5 MomeHTbI conpoTuBAeHus hnaHua ¢ KOHMYECKUM NEepPexofoM B PacHETHbIX CEUEHMSIX ONpeaensiioT cneayto-
LM 06pasom:
a) B ceveHun A—A

021

"(D,-D-2d0)hf+(D+s2) 4-73- (B.48)
4 2 4
v /.
6) B ceuyeHun b—b

2\

p=n D ,-0-2¢gy2+0.25(0+SK - f (B.49)
ecmy < hf, n
<
we =2jt 27SO(hf+h2- y)3+s1(% +h2- y)2+0,125(D +s1) ~2 8’ (B.50)
3/7_ \Sl ' 4/

ecmy >
OpamHaTy y LeHTpa TSHKeCcTU nonepeyHoro ceveHns donadua [CT Ha pucyHke B.2a)] onpegensiioT no chopmyne

(s1+s2) hfh2 +0,33/7|(2s1+52) +0,5hf [Df - D- 2dQ

Yy
(S +s2)rt2+(D ,-0 -2do)h,

(B.51)

B) & ceyeHun B—B
VA (B-52)

ecnm hf < s2.

Ecnm hf > s2, To npoyHocTb dhnaHua B cevyeHnn B—B o6ecneyeHa u WB He onpeaensitor.

B.9.6 MomeHTbl conpoTuBneHus dnaHua C HaXXMMHBbIM KOSbLOM onpefenstoT B cedeHun A—A cnegyrowmym o6-
pazom:

a) An1s onopHoro Gyprta

Wh-~4 (D,-D)h? +(D+s,) 511‘-32- (B.53)

6) ANA HOKUMHOTO KosbLa

_ (B-54)
WA -j(Df-DI-2do)h,

B.9.7 YcnoBusi NpOYHOCTM B pacyeTHbIX cedeHnsix A—A, b—b n B—B nposepstoT no ghopmyne

) :Tax<l<—M MM <Ial. (B.55)
yy

Ecnm pacyeTHble HanpshXeHWs O NPEeBbILAOT Aonyckaemoe 3HadeHwue [0], To 3HaueHus hf ,s2 wWh2 cneayet yBenu-
unTb. Mpy 3TOM NpesBapUTeNIbHO HEOBXOAVMMO YBENNYUTL KOHYCHOCTD /.
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MpuHMMaemMble 3HadeHust hf n s2 pekomeHayetca yBenuunts B AJo/ [a] pas. Mpy NpUHATBIX pasmepax doiaHueB
pacyeTbl cnegyeT noeTopsitb no chopmynam (B.10) — (B.55) Ao Tex nop, noka 3Ha4eHMs1 pacyeTHbIX HaMpPshKeHWli 0 He
OyayT paBHbl (C NOrpPELLHOCTLI0 He 6onee 5 %) WM MeHblue AoMNyCKaeMblX 3HaYeHuit [cT].

B.9.8 Korga KOHTPO/Ib 3aTsKKU LUNUIEK C NPUMEHEHNEM GE3MOMEHTHOIO YCU/INSE He NPeayCMOTPEH, TO BbICOTY Ta-
penku pnaHueB, UCXOAA U3 MakCMMaslbHO JOMYCTUMOrO YCUINA B LUNWIbKaxX, ONPeAEenstoT no dopmysne

h»-dsh-v2)'* 5 p.s. D (B.56)
w 1 w /
roe VI u V2 — BcriomoratesnibHble BennumHbl. \/1408 hnaHLEB C KOHMYECKM NepexofoM 1 NIoCKux hiaHLes onpe-
AensoT no dopmyne
PD2 \
Il,=0,33 2L W07 7 (B.57)
e”a] [a]ld
s/
roe
‘D +s
p='1-27 +1+0,2- (B.58)
v &\ Pra
V2ans cnaHLeB ¢ KOHMYECKUM MepexofoM onpeaensioT no (opmMynam:
Ds: s2
v, = 1+ Y(% .1 My <l (B.59)
2 re& st )\
Ds%
=2\ nmuy> 1 (B.60)
2 2eld§
roe
Y= (B.61)
[lnsi nnockux conaHLEB BCMOMOraTeslbHyl0 BenmunHy V2 onpeaensioT no copmyne
v =23 (B.62)
2 2e.|e],§ '

Ecrm \7] < V2, TO BbiCOTy Tapesku hiaHua NpUHUMAaOT paBHOl 3HadeHuto hf, nonyuyeHHomy no dhopmynam
(B.37) — (B.47).

[ns npoBepkn BbICOTbI ONOPHOro BypTta ncnonb3ytoT hopmysbl (B.56), (B.57) u (B.62), B KOTOpbIX HEOBXOAUMO 3a-
MeHUTbL elHa e6u e2 Ha eb.

B.9.9 OkoHuaTesbHyt0 BbICOTY (h/iaHua BblGMpatoT no Hanbonbluemy 3HadeHuto hf nnm hfw, nonyyeHHsIM no dpop-
mynam (B.37) — (B.47) n (B.56).

Ecnu 3a okoHYaTenbHyo BbICOTY hriaHua npuHsata h  To pacuyeT ans cnaHua ¢ KOHUYECKMM NepexofoM HeobXo-
[MMO NOBTOPUTL MO hopMynam, NpuBefeHHbIM B B.5—B.9, nponopLmoHaibHO yBENUMB 3HaveHns s2um h2.
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