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MHpopmauma 6ygeT onybankoBaHa Ha ohuuManbHOM MHTEpHeT-caliTe MexXrocygapcTBEHHOrNo cogeTa
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M E X T OCVYAAPT CTUBTEHHB 1 CTAHOAPT

Cocyabl v annapartbl
HOPMbl N METObl PACYETA HA NMPOYHOCTb

PacueT o6e4yaek 1 AHULL OT BO34ENCTBUSI ONOPHbLIX Harpysok

Vessels and apparatus. Norms and methods of strength calculation. Calculation of shells and bottoms under Influence of
support loads

Jata BBegeHna — 2018—08—01

1 O6nactb NPUMEHEHUS

HacToswmii cTaHgapT pacnpocTpaHseTcs Ha cocyfbl M annapaTbl, NPUMeHSieMble B XUMUYECKOW,
HedpTexnmunueckoii, HeTenepepabaTbiBalOLWein U ApyrnX OTpacnsax NPOMbIWIEHHOCTU, U ycTaHaB/vBaeT
HOpMbl M MeToAbl pacyeTa Ha MPOYHOCTb M YCTOMYMBOCTb COCYZAOB M annapaToB, paboTalwlmx B yCNOBUAX
ctatnyeckmnxl) Harpysok nog, BHYTPEHHUM M36bITOYHLIM AaBfieHneM, BakyyMOM, Hapy>XHbIM faBfieHueM Wiun
6e3 faBneHus, 0T BO3AENCTBUSA NOKaNbHbIX HArpy3oK B MecTaxX KpenjeHusi HecyLimx YLekK, OMOpHbIX far,
cenJ/10BbIX OMop, OMOpPHbIX CTOEK W Ap.

Hopmbl 1 MeTOoApl pacyeTa Ha MPOYHOCTb NPUMEHUMbI NPU YCNOBUK, YTO OTKIOHEHUE OT reOMeTpUYEeCcKoi
(QOpPMbl U HETOYHOCTW U3rOTOB/IEHUA PACCUYUTbIBAEMbIX 3/1EMEHTOB COCY[OB He MpeBbIlalT AOMYCKOB, ycTa-
HOBMEHHbIX HOPMAaTUBHbLIMWN OOKYMEHTaMu. HacTtoswmii ctaHgapT npumeHseTcs coBMecTHO ¢ TOCT 34233.1
n rOCT 34233.2.

2 HopMaTUBHbIE CCbISTKA

B HacTodAweM cTaHAapTe UCMOo/b30BaHbl HOPMATUBHbIE CCbIJIKM Ha crefylowme ctaHgapThbl:

FOCT 34233.1—2017 Cocyapl 1 annapatbl. Hopmbl 1 MeToAbl pacyeTa Ha NPoYHOCTb. ObLme TpeboBaHUS

FOCT 34233.2 Cocypgpl 1 annapartbl. HopMbl 1 MeToAbl pacyeTa Ha NPOYHOCTb. PacueT yunuHgpude-
CKMX N KOHUYECKMX 06eyaek, BbIMYK/bIX U MAOCKAX GHULL U KPbILWEK

FOCT 34233.6 Cocyapl n annapatbl. HopMbl 1 MeTOAblI pacyeTa Ha MPOYHOCTbL. PacyeT Ha MPOYHOCTb
NPy MasiouMK/IOBbIX Harpyskax

FOCT 34283 Cocygpbl 1 annapatbl. HopMbl 1 MeToAbl pacyeTa Ha NPOYHOCTb NPU BETPOBbLIX, Celicmuye-
CKUX U APYrnX BHELUHUX Harpyskax

MpumeyaHne — lMpu NOMb30BAHWM HACTOSLLYM CTaHAAPTOM LENIecoo6pasHo NpoBepuTb AelCTBME CCblIoY-
HbIX CTAHZAPTOB W KNacCcUdhrKaTopoB Ha ochLMasibHOM VHTEPHET-calite MexrocyAapCTBEHHOMO CoBETA MO CTaHAapPTU-
3auun, METposorn 1 cepTucukaumn (Www.easc.by) wim no ykasatensm HauyoHasIbHbIX CTaH4APTOB, M3AaBaeMbiM B
rocyfjapcTBax, ykasaHHbIX B MPeaucsioBun, WM Ha orumanbHbIX caiiTax COOTBETCTBYHOLLMX HALMOHAUTbHBIX OPraHoB Mo
cTaHgapTM3aumn. Ecim Ha JOKyMEHT JaHa HeaaTupoBaHHash CCbika, TO CiefyeT UCMOMb30BaTh AOKYMEHT, AeCTBYOWMI
Ha TEKYLLWIA MOMEHT, C YYETOM BCEX BHECEHHBIX B HEFO M3MEHEHWIA. EC/M 3aMeHEH CCbIIOUHBIA [OKYMEHT, Ha KOTOPbIl
[laHa faTvpoBaHHas CCblka, TO C/ieAyeT MCMOMb30BaTh YKasaHHYH BEPCUIO 3TOrO AOKyMeHTa. Ecnm nocne npuHSTUS
HaCTOSILLEro CTaHAapTa B CCbIIOYHbIV AOKYMEHT, Ha KOTOPbIA JaHa AaTUpOBaHHas CCbUIKa, BHECEHO M3MEHEHVe, 3aTpa-
rMBatOLLIEE MOJIOXEHVE, HA KOTOPOE JaHa CCbIIKa, TO 3TO MOSIOKEHVE NPUMEHSIETCS Ge3 yueTa AaHHOro U3MeHeHus. Ecrm
[IOKYMEHT OTMEHEH 6e3 3aMeHbl, TO MOJIOKEHVE, B KOTOPOM AaHa CCbUTKa Ha HEro, NPMMEHSIETCS B YacTu, He 3aTparvmea-
FOLLIEA 3TY CCbUTKY.

1) Ecrm uncno umkioB NOBTOPHOIO CTATUYECKOrO HarpyeHus 1 pasmMax Harpy3oK NpPeBbILLAOT 3HAYeHUs, Npu Ko-
TopbIx Mo MOCT 34233.6 He NPOBOAAT pacyeT Ha MasIOLMK/IOBYHO MPOYHOCTb, HEOBXOAMMO AOMOHUTESIbHO K pacyeTy Mo
HacTosILLeMy CTaHZapTy NPOBECTV NPOBEPKY COCYAa Ha MaslIOLVK/IOBYHO MPOYHOCTb B MECTaX KpPEnseHns onop.

M3paHne odmumansHoe
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3 O603HayveHns

B HacTosiLieM cTaHgapTe NpUMEHeHbl creayloume 0603HaYeHUs:

[ANIMHA OMOpHOI MANUTLI Cef/I0BOV OMopbl B MOMEPEYHOM HanpaBfIEHUWM TOPU3OHTASILHOMO CO-
cypa, M,

nnowanb NONEpeyvyHoro ceyeHms PyHAaMeHTHOro 60nTa N0 BHYTPEHHEMY AMaMeTpy pesb-
Obl, MM2;

njowaZb NMonepeyHoro ceyeHusa Kosblia XecTKoCcTu, MM2;

MUHUMaNbHaA naowagb ropu3oHTa/IbHOIo ce4dYeHus ce,qnosoﬁ onopbl, a Takke MWHUMasibHasA
naouwanb nornepevyHoro cevyeHma n1aCTuHbl OI'IOpHOI7I CTOKK, MM2;

pacuyeTHasi nowajb YrnoBoro CBapHOro LBa NpuBapkM OMOPHOrO y3na W/unm noaknagHoro nu-
cTa. OnpegensieTca Kak Npov3BefeHVe A/IMHbI CBapHOro Wwea Ha 0,7 BbICOThbI MeHbLUero kareTa
CBapHOro Wwea, MM2;

naowajb NonepeyHoro ceveHnst ce/10Boi onopbl C y4eTOM NOAKAALHOMO NNCTa U NPUMbIKaKoLLe-
ro yyactka obeuvaiiky annapara o6uiei gavHoi NNiD (s-¢), MM2;

AnnHa BbICTyI'IaI-OU.I.eI‘/‘I LLI/IJ'II/IH,CI.DI/I'—IECKOVI 4yacTu cocyga, BKo4dasn OT60pTOBKy AHnla, MM;

paccTosiHue Mexay (yHAaMEeHTHbIMW GONTamy HEMoABWXKHOW CeasioBOM OMopbl B MOMNEPEYHOM
HanpaBfeHNn ropU3oHTaNILHOTO COCyaa, MM;

LUMPUHA CeANIoBOV OMOopbl, MM;

ANVHA NAWTbl OCHOBaHWS OMOPHOI CTOIKM, a Takke A/iMHA HEeCyllero ylllka Ha pucyHkax
5u 6, mm;

[A/TMHA HeCyLEero yuika B OCHOBaHWUMW, MM;
LUMPUHA NOAKNAAHOro /iMcTa, MM;

[ANVHa NoAKNafHOro NNCTa, MM;

WMpMHA NSIUTLI OCHOBAHWUSI OMOPHOV f1arbl, a TaKkKe LUMPUHA KOJbLA XEeCTKOCTU, MM;
paccTosiHue mexay peépamy OnopHOI nanbl, MM;

MakcvuMasibHasi A/iMHa pebpa onopbl, MM;

cymMma Bcex NpubaBoK K pacyeTHOW TOMWMUHE CTEHKU, MM;

BHYTPEHHWI AMameTp LuavHApuYeckoii o6edaliku unm BbIMyK/I0r0 AHWLLA, MM;

BHyTp6HHl/Iﬁ anameTp KOHWYECKO ob6eyalikm B cevyeHun, COOTBETCTBYHOLLEM NOJSIOBUHE JTUHUN
KOHTaKTa OMOPHOro y3sa, MM;

pacueTHbIli guameTp, MMm;

AVaMeTp OKPY>XHOCTU (PYHAAMEHTHbIX 60/1TOB, MM;

AnameTp OKPY>XHOCTW, BNUCAHHOW B LUECTUTPaHHMWK raiiku chyHAaMeHTHOro 6onTa, MM;
AVaMeTp OKPY>XHOCTW OMOPHbIX CTOEK, MM;

HapYXXHbIA AMaMeTp ONOPHOI CTOIKKN, MM;

AvameTp noAknagHoro nncta, M,

AMamMeTp OMOPHOI OKPY)XHOCTM (AMAaMEeTp CeueHusl, NPOXOAsLLEro Yepes cepenHy IMHUM KOHTaK-
Ta OMopbl C AHULLEM), MM;

3hhekTUBHbLI gMaMeTp ONOPHOI CTONKU, MM;

MOy b YNPYrocTu martepuasa onopbl, Mra;

LANTMHa cBOGOAHO BbICTYMAlOLWEN YacT 3KBMBAJIEHTHOTO cocyaa, MM;

paccTosiHUe MeXAy TOUKOW MPUNOXEeHWUA ycunus 1 obeyainkoin unu nogknagHbIM IMCTOM, MM;
paccTosiHMe Mexzy OCbio OTBEPCTUSI U CPeAHEel NMMHMEeR ywka,  MM;

paccTosiHue Mexay TOUKOW NPUIOXKEHNUA YCUINS N HENTPasIbHOM OCbO KOMbLA XECTKOCTU, MM;

paccTosiHNEe MeXay CTEHKOI cocyga M HEeATpasibHOM OCbI0 KOJbLA XXECTKOCTU MpU NaacTUYeckom
n3rnbe, Mm;
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els — 3KBUBAJIEHTHOE MJ/1e40 Harpy3ku, Mw;

— pacuyeTHas oceBasl pacTsarupawllas WK cxumarowas cuna (CxvMMarlas cuna co 3HaKoOM Mu-
HyC), AecTBylOWaa Ha NOSHYI NJowaib CeYeHUs obeyaliky B HanpasBfeHWM Ocu LUanHApu4e-
CKOW 1M KOHMYecKoin obeuvalikn (6e3 yuyeTa Harpysku, BO3HMKatoWweli OT BHYTPEHHEro N36bITOYHO-
ro WM HapY>XHOro AaB/ieHNs) B YC/IOBUSX MOHTaXa, 3KcnayaTauum Wan UchbiTaHus, H;

F1 — pacuyeTHOe ycunue, AeCTBYIOLLEE Ha Hecyllee YLIKO, Ha ONOPHYH nany Wiy ONOopHYH CTOiKy, H;

Fj — pacuyeTHoe ycunue, geiicTeyrollee Ha /-0 cegnosyto onopy (/= 1,2, ..., n/2, ..., n), H;

Fs — pacnopHas Harpyska, AeiicTByloLas B pacieTHOM NONepeyHoM CevyeHun cepn/ioBoi onopbl BepTU-
Kas/IbHOM NMOCKOCTbO, NpoxoAsuleil yepes ocb annapaTa, H;

Fon — pacyeTHas HopMasbHasa cuna, AelicTByloLWas No HOPMaau K Kopnycy annapara B Mecte npuBapku
OMnopHoro y3na, H;

Fmax  — MakcumanbHasi pacuyeTHas BepTuKa/nbHas cuna, AeicTBylLlas Ha cea/ioBble onopbl, H;

Fmin — MUHMManbHasa pacuyeTHas BepTukanbHas cuna, AelCTBYloLas Ha cef/ioBble onopbl, H;

[F] — fonyckaemoe OCeBOE yCuave U3 ycnosus ycToumsocTtu, H;

[F]L — [onyckaemoe ONnopHOe yCuve Ha Hecyllee YLIKO, AoMyCKaeMoe BepTuKanbHOe ycunaune Ha onop-

HYI0 flany ¥ OMOPHYI UWIMHAPUYECKYID CTOlKy, a Takke Aonyckaemoe HOpMaslbHoe ycuive Ha
OMOPHYI0 NIACTUHYATYH CTOWKY, H;

[F]2 — [JornyckaeMoe OMopHOe yCWive Ha Onopy B NPOAO/SILHOM HanpasfieHuu, H;

[F]3 — [Jonyckaemoe ONopHOe ycuave Ha CeAfIoBY0 OMopy B OKPYXXHOM HanpasfieHuu, H;

[F]On — JonyckaeMoe BepTuKa/lbHOE CXuMarllee ycunve, geicTeytollee Ha onopy, H;

[Fle — [Jonyckaemoe cxumatoliee ycunave 13 ycnoBuil ycTOMUMBOCTM B nNpegenax ynpyroctu, H;

[FIn — [JonyckaeMoe CcXumaroliee ycunme u3 ycroBuii NpoYHocTu, H;

fTp — KO3 (PULMEHT TPEHUSA MeXy OMNMopoii 1 OCHOBaHUEM;

G — COOCTBEHHbIN BEC C COAEPXKMMbIM B YC/TOBUSAAX MOHTaxa, 3KCnayartaumm uiym ucneitaums, H;

a — paccTosiHMe MexAay CpefHUMU JIMHUAMU pebep, MM;

H — BbICOTa BbINYK/OM YacTW AHULWA MO BHYTPEHHEW MOBEPXHOCTU 6e3 yuyeTa LWAVHAPUYECKON OT-
6OPTOBKM, MM;

h — paccTosiHMe OT LeHTpa TSHXKeCTU OMOPHON Nanbl, NPUBAPEHHON K CTOliKe, A0 BepxHero obpesa
yHOaAMEHTa, MM;

1 — BbICOTa OMOPHOW Nanbl, MM;

p — MakcumasibHas BbicoTa pebpa, MM;

hc — paccTosiHMe OT OCU FOPU30HTA/IbHOTO annapara Ha CeAJ/10BbiX 0nopax A0 OCHOBaHWUSA, MM;

Jon — MWHMMaJIbHbI MOMEHT WMHEPLMU TOPU3OHTA/IbHOTO CeYeHWs Cef i0BOl OMopbl, a TakKe MUHM-

Ma/lbHbIiAi MOMEHT UHEPLWU NAACTUHbI, MM4;
K.|—K23 — koadhduumeHTsl;

K — CKOC pebpa OMOpHOI NAacTUHYaTol CTONKK, MM;

e, I2 — ko3appuUMEeHTI;

L — OJIMHa UWIVHAPUYECKOM YacTu cocyaa, BKIYas ANVHY LWIUHAPUYECKO OTGOPTOBKM AHMLA,
MM;

/ — AJIMHA NIHMMW KOHTaKTa Onopbl C AHULLEM, MM;

/1 — [OJ/IMHA OMOPHON Nanbl (CM. PUCYHOK 7), a Takke pacCTOsiHMEe MeXAay CcensioBbIMU ornopamu Ans
cocya, onvparoLLerocs CMMMETPUYHO Ha Tpu 1 6onee onopbl (CM. pUcyHOK 106); mm;

/ — ANVHa NonepeYvyHoro cevyeHus pebpa cepsioBoOi Onopbl, MM;

i) — 3bpeKkTMBHaA Hecyllasa A/IMHA CTEHKM cocyfa, MM;

lj — paccTosiHMe Mexay ABYMsi COCeAHUMU CeAsIoBbLIMU OrNopamMu, MM;
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M — pacyeTHbIn N3rnbarLWmnin  MOMEHT, AENCTBYOWMNIA Ha ob6euvailky B CeYeHUW, A€ PacnosiOXeHbI
OMNOPHbIE Y3/bl, B YC/IOBUAX MOHTaXa, aKcnsyaraumm Wam ucneitaius, H-mwm;

MO — pacuyeTHbllii N3rnbarLLnii MOMEHT, AEACTBYIOLWNIA HA KOHCOMbHYK YacTb o6eyalikun, H mw;

Mcx — un3rnbaroWwmii MOMEHT, AEACTBYHOLLNA HA HUXHIOK YacTb ceanoBoli onopbl, H MM;

M/ — pacueTHbIii n3rnbatownin MoMeHT Hag, /-ii cegnooii onopoii (/'= 1,2, ..., nl2, n), Hwmm;

My — pacueTHblii M3rnbarLmii MoOMeHT mexay /-t ny-in onopamu (/= 1,2..., nl2, ...my=/+1, ..,
n- 1), H-mm;

Mon — pacyeTHbIl n3rnbaoLwmnii MOMEHT OTHOCUTENBHO OCK, MEepneHAVKYAPHOM K HOpMasi K Kopnycy
annaparta B MecTe NpuMBapkyM OMOPHOro y3na, H-mm;

[M] — [AonyckaeMblil n3rnbatowmin MOMEHT M3 YC/I0BUSA YCTONUMBOCTU, H-MM;

[M]L — [0NyCKaeMblil U3rnbatoLmin MOMEHT ANs ONOPHON CTOMKKW, H-MMm;

M — [onycKkaemblii n3rnbarowmii MOMEHT AN Ko/bLa XecTKocTu, H-mm;

N — [ONoJSIHUTENbHAsA TOPM3OHTaNlbHAsA CWla, HanpaBfieHHash BAO/b OCU annapaTa, Hanpumep cuna

npu ceiicMMYeckom BO3LENCTBUM WM Harpyska, BO3HMKaKLWLAA Npu MOHTaxXe-AeMOHTaxe
TPYOHOrO nyuyka KOXyxoTpybyatoro Tensi006MeHHOro annapaTta C naasalolwei ronoBkoW unv
U-o6pasHbimu Tpy6amn, H;

n — KOMN4YecTBO Onop;

neé — KO/INYECTBO aHKEepHbIX MAN oyHAAMEHTHbIX 60NTOB B KaxAol onope;

ny — KoahppuymeHT 3anaca yctonumsoctu [cm. FTOCT 34233.1—2017 (pasgen 9)];

p — pacyeTHOe BHYTpPEHHee M36bITOYHOE WM HapyXHOoe AaBfieHue (HapyXHoe [aB/ieHMe CO 3HaKOM
MWHYC) B YCNOBMAX 3KCMyaTauum uam ucnbitanms, MMa;

[p] — [onycKkaeMoe BHYTPEHHee U36bITOYHOE WU HapyXHoe AaBneHue, MMa;

Q — pacyeTHas nonepeyHas cuna, AencTByoWaa Ha NosHy naowaib cevyeHns obevaliky B Hanpas-

NeHUn, NeprneHanKyNsapHOM K OCM LUMHAPUYECKOW WMAM KOHWYecKoi obeuaiiku (6e3 yuyeta Ha-
rPy3Kk1, BO3HMKAIOLLEN OT BHYTPEHHETO M36LITOYHOTO UK HAPYXXHOTO AAB/IEHUS), B YCMIOBUAX MOH-
Taxa, aKcnayatauuu uim ucnbitanusi, H;

Q1 — rOpu3oHTasIbHOE YCuune, AeicTByolee B OCHOBaHNM OMOPHOW Narbl UM B OCHOBaHWUMW CTOlKK, B
C/lyyae npuBapku K Heli onopHoii nansbl, H;

QH — [encTByOWaa Ha onopy pacyeTHas ropumsoHTa/IbHas nepepesbiBalllias cuna, nepneHaukynsp-
Has K Oocu annapaTa, Bbl3BaHHasi BETPOBOW, CEACMWYECKON W/uny ApYruMu BHELIHWMU Harpys-
kamu, H. B cnyvyae annapaToB Ha cefjioBbix onopax cusia QHnpuioxeHa B TOUke nepecedvyeHuns
N/I0CKOCTX OMOpPbI C OCbK annapaTta;

Qon — pacuyeTHas casurawouias cuna, AeicTByolas B NA0CKOCTN, NepneHAnKYSpHOM K HopManu K Kop-
nycy annapara B MecTe NpuMBapku ONOpHOro ysna, H;

Q — MakcumasnbHas nonepeyHas cuna, AelicTBylowian B cevyeHun Hapg /- cegnosoii onopoit (/'= 1,
2, ..., n/2, ..., n), H;

[Q] — ponyckaemoe nonepeyvHoe ycunwue, H;

q — pacnpegeneHHas BecoBas Harpyska ans 6anku, H/mwm;

R — paguyc cgoepuyeckoii obevaikm U cpepmnyeckoro cerMeHTa Topocepmnyeckoro gHuwa, Mw;

r — pajuyc HeTpanbHOro BOJIOKHA KOJbLA XECTKOCTU (CM. PUCYHKM 3 1 9), MM;

rm — pagunyc KpBMU3HbI CPEAUHHON NOBEPXHOCTM AHMLLA Y OMOPHOM OKPYXXHOCTU, MM;

] — WCNOSIHUTENbHAsA TOMNLWMHA CTEHKN obeyvaiikn, MM;

sl — UCMNOJSIHUTENbHAaA TOMLWMUHA CTEHKN BbINYKIOrO AHULLA, MM;

s2 — UCMNOJIHUTENIbHAsA TO/WUHA NOAKIaAHOro NncTa, MM;

s3 — ToNwWurHa pebpa cefsi0BOi OMNOPbI, MM;

s4 — TONLWWMHA NOMKN KOMbLa XeCTKOCTU, NepneHAUKYISIPHON K CTeHKe cocyaa, MM;

s5 — TOJILMHA MOJIKU KOMbLA XECTKOCTU, NapasfieNlbHOW CTEHKe cocyaa, MM;

s6 — TOJILMHA HDKHEl NOJIKA OMOPHOW nanbl, MM;
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— TO/LMHA BEPTUKANLHOTO pebpa OMopHON nanbl, MM;

— apekTuBHas ToNWMHa 06evaikm C KOMbLOM XECTKOCTU, MM;

— 3dhpekTMBHaA TO/WMHA obeyalikm ¢ NogKNagHbIM AINCTOM, MM;

— LUIMPMHA yyYacTKa KOMbLa XeCTKOCTU B MeCcTe MpUBapKu K CTeHKe obeuvaliku, MM;

— MOMEHT YNpyroro conpoTUBJ/IEHNST KOJIbLA XECTKOCTHU Npu M3rnée, Mm3;

— MOMEHT YNpyroro conpoTUB/EHUS KOMbLA XXECTKOCTW MpU KpyYeHun, Mm3;

— MUWHVMMasbHbIA MOMEHT CONPOTMB/IEHUS] TOPU30OHTA/ILHOTO CeYEeHUs1 CeA/10BOl OMopbl, MM3;

— NacTUYecKii MOMEHT COMPOTMB/IEHUS NOWaAN MONEPEYHOro CevyeHnsl Kosbla XXecTKOCTU C
BK/IIOUEHMEM Npuierawoweii K HemMy 4acTv obeyvaiku, MM3;

— MOMEHT COMNPOTUB/IEHUSA CEYEeHWUs CBapHOro LWBa (paccuuTbiBaeTca AN cedeHus, copma u pas-
Mepbl KOTOPOro COBMNaAalT ¢ hOPMOI 1 pasmepamMun nepumeTpa CBapHOro LWBa, a LUMpUHa paBHa
0,7 BbICOTbI MEHbLLUEro kaTeta CBapHOro wea), Mm3;

— MOMEHT COMNpPOTUBJ/IEHNA NONEepevyHOoro ce4vyeHud Ce,lJ.I'IOBOVI onop.bl BepTVIKaJ'IbHOVI NJTOCKOCTbHO,
I'IpOXO,CI,FILLI,ef;I yepes OoCb annaparta, C y4eToMm noaknagHoro ancta v npuMbliKkarowero ydyactka obe-

Yyaiky annaparta obuiein gnnHon 1, -C), MM3;

— paccTosiHne MeXAy OCblo 3N/IMNTUYECKOro AHMLLA U CepefMHO ONOPHOro y3na, MM, a Takke na-
pameTp ansa onpegeneHnsa koagguuneHtos K5, K7 n K8;

— Yyron mexay HanpabJsieHNEM YCUTNA N HOPMaJiblo K CTEHKEe obeuvaiiku, rpan;
— YroJ1 HakK/1oHa MepVI,EI,VIOHaﬂbHOI\/’I KacartesibHOW Yy OHOpHOVI OKPY>XXHOCTW, rpan;
— Yrosa mexay ocCbio OI'IOpHOVI CTOWMKM 1 BeEpPTUKa/IbIO, fpan,;

— Yros1 oxeata Ce,EU'IOBOVI onope.bl, rpaa;

— Yrojs1 oxeata cocyaa nogknagHbiM /IMCTOM, rpag;

— KO3(h(PMLUMEHT MPOYHOCTM CBAPHbIX LIBOB 06euaiiku, PacnofioXeHHbIX B 06/1aCTV OMNOPHOro
y3na;

— KO3(h(PULMEHT MNPOYHOCTM CBAPHbLIX LUBOB MPMBAPKM OMOPHOMO y3/ia K NOAKNALHOMY JINCTY WM
Kopnycy annapaTa 1 nofknagHoro imcra K Kopnycy;

— KO3(I(OULMEHT, NpeAcTaB/sAOWMA OTHOWEHNE MECTHbIX MEMBpPaHHbLIX HaMNPsHKEHUA K MECTHbIM
HanpskeHUsiM KU3rnba;

— KO3(PULMNEHT, YUUTbIBAKOLLNIA CTEMEHb HArpy3kmM o6LwMMN MeMOpPaHHbIMU HaNPsHXKEHUAMN;
— 3KBUBAJIEHTHOE HanpshkeHue B oyHAaMeHTHOM 6onte, MIa;

— HanpsbkeHue msrmba B cefioBoi onope, MMa;

— HanpsbkeHue cxaTtusi B cefoBoit onope, MMa;

— pacyeTHOe HOopMmasibHOe HanpsxeHue B cBapHOM LwBe, Mla;

— HanpsbxeHue pacTsxeHus B (yHLaMeHTHOM 6onte, Mla;

— 06wWune membpaHHble HanpsxeHus, Mla;

— 0obwWume membpaHHble MepuanoHasbHble HanpskeHus, MIa;

— 06wme membpaHHble KosbLeBble HanpsxeHus, MMa;

— [JonyckaemMoe HanpsbkeHwe npu pacyeTHoW Temnepatype, MMa;

— [JonyckaeMoe Hanps)keHue ansa yHAameHTHOro Win aHkepHoro 6onra, Mlla;
— [onycKkaeMoe Hanps)keHue A1 maTtepuasna Konbla xectkoctu, Mra;

— npefenbHoe HanpshkeHue usrmba, MMa;

— [ornycKaemoe HanpshkeHue O/ marepuasia onopHoro ysna, MMa;

— CpefiHee pacyeTHOe HanpsXeHue casura B cBapHom LWBee, Mlla,;

— HanpsbxeHne casura B dhyHAaMeHTHOM 6onTe, MMa;

— KO3(hhnLMEHT.
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4 O6Lpe NoNoXeHnst

4.1 TMpuHUUN pacyeTa

Mpn pacuyeTe cocyfoB U annapaTtoB Ha MPOYHOCTb B MecCTax KpensieHWss ONopHbIX Y3/10B MpoBepke nog-
nexart NPOYHOCTb Kopryca B MecTe KpernsieHUsA ONOpPHbIX Y3/10B U NMPOYHOCTb CBAPHbLIX LUBOB NpPUBapKM onop-
HbIX Y3/10B K KOpnycy.

PacueTHble Harpysku, AeCTBYIOLME Ha COCyA, WK annapart B MecTax KpenneHus onopHbIX Y3108, onpe-
[ensaT B COOTBETCTBUU C HacTodawmm ctaHgaptom n TOCT 34233.1.

Ons obeyalikM, HarpyXeHHOW OMOpHbIMW peakuusMy B MecTax KpensieHUst HecyLiux yulek, OMOPHbIX
nan uau cefnioBbIX OMop, OMPefenstoT MecTHble gonyckaemsble ycunusi [F]v [F]2, [F]3 B ocHoBy pacueTa
060/104€eK, HArpy>XeHHbIX JIOKa/IbHbIMU YCUIUAMU, MOJIOXKEHO NpefesibHOe HanpshkeHue usrmba, onpegense-
MO€e W3 YCNOBMWA OOCTUXKEHUS NpefenbHOro COCTOAHWS YCNOBHON 6asku-noaockM NpsiMOYroflbHOro ceveHus,
nmerLeli eaMHUYHY LUMPUHY 1 Bbipe3aemMoil U3 060/104KM ABYMS NnapassiefibHbIMU cevyeHuamun. Metoguka
onpegeneHns npefesibHoro HanpsXxeHua musrnba npusegeHa B 4.2,

Ons gHUW, yCTaHOBNEHHbIX Ha OMOPHbIE CTOWMKWU, MCNOMb3YHIOT peLleHne no onpeAenieHnio npeaenbHow
Harpysku aToro ysna.

MeToaukM pacyeTa Ha NPOYHOCTb KOpnyca B MecTe KpensieHUs HecyLmx ywek, OonopHbIX fan, ceasioBbIxX
onop, ONOPHbIX CTOEK NpuBeAeHbl B pasgenax 5—9.

MeToauka pacyeTa Ha MPOYHOCTb CBAPHbIX LUBOB NPMBAPKM OMOPHbLIX Y3/10B K KOPMycy npuBeAeHa B
pasgene 10.

Ecnun oTHOLWEHWE TOMLWUHBI CTEHKN K pacyeTHOMY AMaMeTpy Wan Apyrue COOTHOLUEHWUS pasMepoB afe-
MEeHTa cocyfa BbIXOAAT 3a Mpefenbl rpaHuy, NpYMeHeHUs pacyeTHbIX hOpMyJi, YCTAHOBJ/IEHHbIX B pasje-
nax 5—9, gonyckaeTcsa MCNonb3oBaTh 419 onpejeneHns HanpsXeHHo-AedOopMUPOBaHHOIO COCTOSIHUSA KOp-
nyca B MecTe KpenjeHWs OMOpPHbIX Y3/10B YMC/IEHHbIE WX Apyrue creuuasnbHble MeToAbl pacyeTa. [pu aTom
OLEeHKY NPOYHOCTN 06eyvaek B MecTax KpensjeHWs Hecylimx ylek, OMopHbIX nan v ceasloBbiX 0Nop npoBOAsT,
ncxoas M3 NpefesibHOro HanpshkeHus uarnba wam AOCTWXKEHWUS NPefesibHOro COCTOSHUSA OMNWCaHHOW Bbllwe
YC/IOBHOWN 6asKM-N0N0CKN MPAMOYTrO/IbHOTO CEeYEeHUs, UMeIoLen eANHUYHYIO WWPUHY U Bbipe3aemMoii 13 060-
NOYKM ABYMSA napasnesibHbIMU CeYEHUAMMN.

4.2 TpegenbHoe HanpsiXeHue narnoéa

MpepenscHoe HanpshkeHWe u3rmba B MECTE KpernsieHWs onop BbIYMCASAT No opMyse, KoTopasi orpa-
HUUMBAET MECTHble HanpsKEHUs u3rmba B 3aBUCMMOCTM OT MECTHbIX MEMG6PaHHbLIX HanpshkeHWi U cTeneHu
Harpysku o6LMMN MeMOPAaHHBIMU HaNPSHKEHUAMM

[0,] =Kr K2[cT], (D

roe Kn=-

oL, ci e (*1A

_ |1,25 — pnsi paboumx ycnosui,
- [1,05 — ans ycrnoBuiA UCMbITAHNA U MOHTaXa;
[0] — monyckaemoe Hanps)keHue afieMeHTa cocyfa Win annapara, K KOTOpoMYy Kpenutcsa onopa, onpegense-
Moe no MOCT 34233.1 gna paboumx ycnoBuii 1 gns ycnoBuii UCMbITAHUS Y MOHTaXa.
KoadhdprumeHT 9., npeAcTaBnsoOWmMiA OTHOWEHNE MECTHbIX MeMOpPaHHbIX HaNPSHXXEHUA K MECTHbIM W3-
rMOHLIM HanpPsHKEHUSIM B MecTax KpensieHns ONoOpHbIX YCTPOIACTB, npuBedeH B 5.4.4, 6.4.4, 6.4.8, 7.1.7.3.
KoathpmumeHT 92 BbluMCASOT No hopmyrne

a — m 2
2 K2[odp @)

Mpn 92 < 0 npuHUmatoT 92 = | A2 1»a 3HaK koadhdpmuymeHTa 91 MeHsI0T Ha o6paTHbIA.

Ecnu pacctosiHue Mexay ONOpHbIM Y3/10M U 6/MKailuUM CBapHbIM LWBOM 6osiee "D p S, TO NPUHUMAIOT
® paBHbIM 1. O6UMe MembpaHHble HanpsHXKeHUa OoT onpefenswT B cooTBeTcTBun C 4.3, 5.4.4, 5.4.5, 6.4.4,
6.4.8, 7.1.7.2.

6
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4.3 0O6wwne MmembpaHHble HaNpPsXXeHUs

43.1 O6wee MembpaHHOE MepuaMoHasIbHOE HanpshKeHue B LUUAMHAPMYECKON obGeualike BbIYMCASAT
no dpoopmyne
PA 1 (F+ AM )
ATx o . -
4(s-c) it-D (s c)\ DPJ
4.3.2 O6buwee mMembpaHHOe MepuaMOHasIbHOE HanpshkKeHWe B KOHWYECKOli obeuvailke BbIYMCNAKT MO
dopmyne
PO, 1 (F + n 4
TX -
4(s-c) 4a-0 (s-c)cosa DP J
4.3.3 O6uwee MembpaHHOE KOMbLEBOE HampshKeHWe B LUWINHOPUYECKOW M KOHMYECKOl obeuvalikax Bbl-
ynCcnSAT Mo opmyse
) 5
°TY 2(s-c) ®)
4.3.4 O6uwee membpaHHOe HanpshkeHne B chepunyeckoli obevalike, cchepmyeckom cermeHTe Topocde-

PUYECKOro AHMLLA U SMIMNTUYECKOM AHWLLE BbIYUC/SIIOT No dhopmMyne

rs = E|Dp
m 2(s-c)' )

4.3.5 PacuyeTHblii guameTp Dp BbIMMCASKOT No hopmynam:
- ANS UMNUHAPUYEcKon obeyvaiiku
DP = Db (7
- AN KOHUYECKON 06evaikm
8
H cosa ®)

- AN cpepuryeckoit obevalikn 1 chepuyeckoro cermeHTa Topocepuyecknx AHNL
op = 1, 9)
- Ang 3/I7IMNTUYEeCKOro gHnuia
D2 (D2- AH2)
a 1-4x2 10
P AH . D4 (10

- NS anAunTuyeckoro gHuwa ¢ H/D = 0,25

D.=DJ1-3|A (11)

5 Hecyuwme yLiku

5.1 PacueTHble mogenu

OCHOBHbIe pasMepbl HECYLWIMX YWEK npuBeaeHbl Ha PUCYHKax 1—4, npnyemMm Hecyuime yukun npnmMmeHs-
IOTCA KaK C noaknagHbIM JINCTOM, TaK U 6e3 Hero.

5.2 YcnoBusi NpMMeHeHnNst pacyeTHbIX QOpMysl

5.2.1 ®opmysnbl npumeHstoT, Korga (s - ¢)/Dp< 0,05.

Mpu HanMyMM NoAkKNagHoro mcta opmysbl NPUMeEHsIOT, korga b3 < 1,5b1, s2 s.

5.2.2 Harpyska F1 gelicTByeT B N/I0CKOCTU HECYLLEro YLUKa.

5.2.3 KTopocthepunyecknm AHMLLAM Hecyllee YLIKO AO/HKHO 6bITb NprBapeHo B 06/1aCTN chepuyeckoro
CerMeHTa, K afiIATUYeckum gHuwam — B obnactn 0 < x < 0,4D.
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5.2.4 Mpy onpefeneHnn Harpyskn F1 ans cocyaoB 1 annapaToB ¢ HECYLMMM YILKaMU BETPOBbLIE U celic-
MUYecKre BO3AEWCTBUSI HE YUNTbIBALOT.

PucyHok 1— Hecyliee yLIKO ¢ NOAKNaAHbIM KOMbLOM, NPYBApeEHHOE B MEPUAVOHA/IbBHOM Hanpas/ieHn
UWIMHAPUYECKOA 06EYaiiky, He YKPEM/IEHHOW KOMbLIOM XXECTKOCTU

PucyHok 2 — Hecyluee KO ¢ NoAKaaHbIM KOMbLOM, MPYBapEHHOE B OKPY)XXHOM Hanpas/ieHum
K LMHAPUYECKOA 0bevaiike, He YKPENIEHHOM KOJbLIOM XEeCTKOCTU

a— B OKPY)XXHOM Hanpas/ieHuu 6 — B NPOAONBLHOM HanpasfeHun

PucyHok 3 — Hecyluee yLiko, NpyBapeHHoe K YKPernsieHHOW KOMbLIOM XeCTKOCTU
LUMNMHApUYECcKoi obevaiike
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PucyHok 4 — Tpumepbl NPUMEHEHUSA HECYLLIMX YLLIEK

5.3 Pacuert ycunnua

Harpysky F*, aelicTByloLLyl0 Ha Hecyllee YLIKO, OnpeAensioT no cneunanbHbiM MeTofam pacyeta.
ONs CMMMETPUYHOIO cocyaa, 3aKpemnsieHHOro Ha ABYX CUMMETPUYHO PAacnosIOKEHHbIX HECYLLUMX YLIKaX,
HarpysKky Ha Hecyllee YLIKO BbIYUCASIOT No popmyne

Fl=T-A—m (12)

5.4 NMpoBepKa Hecyller Cnocob6HOCTM ob6eyairikn, He NOAKPEN/IEHHOM 3/IEMEHTAMMN XECTKOCTU

5.4.1 Hecywas cnoco6HocTb o6eyaiikm B MecTe MpuBapkuM Hecyllero ywka 6e3 noAknagHoro nucra
[l0/KHa YAO0BNETBOPSITL YC/I0BUIO

bl (*-c )2
M N 1= ( ) (13)
1, .
K coso, + KAsina, CoBOL|,
e
54.2 Hecywan cnocobHoCTb obevaikm B MeCTe MpPMBApPKU Hecyllero ylka ¢ nogknagHbiM INCTOM

[l0/KHa YA0BNEeTBOPSITH YC/I0BUIO

K5 [°i](S- C)2 (14)
S
Kcosou, » <l 2% A sinn - cosa
+sn
5.4.3 KoadhcpmumeHTbl K31 K4 onpegensioT no rpadgukam, nprvBeaeHHbIM Ha pucyHkax 5 1 6, B kauecTse

[/MHbI HECYLLEro ylka B MecTe npuBapku k o6evaiike b0 npuHumatoT:

N — ANna Hecywux yuwek 6e3 noaknagHoro nncra;
b0~ hj — ansa HecywMx yWeK ¢ NOAKNaAHbLIM, SIMCTOM.
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PncyHok 5 — KoadhdomupeHT K3

PucyHok 6 — KoadogouupmeHTt K4

10



FOCT 34233.5—2017

KoadthdhmuymeHT K5 Bbluncnstot no popmynam:
-AN15 HECYLLNX YL EK, NPUBAPEHHbLIX B NPOAOSILHOM Hanpas/ieHuu

K5 =min{exp (1,0882-1,4216x+0,26544Inz +1,111nx) +1; 2,0};
-AN15 HECYLLUX YW EeK, MPUBAPEHHbIX B OKPYXXHOM Harnpas/ieHnK
K5 =min{exp(1,0848-2,0892x +0,32775Inz+1,09Inx) +1;, 1,8},

a
7=
2(s-c)'

5.4.4 Mpu onpeaenerun [a,] no chopmyne (1) koadhcpuymeHT K1 BbIUMCASIOT CO Cneayowumm 3HavYeHu-
amu 91 n $2:

- AN HECYLUMX YLIEK LUINHAPUYECKUX U KOHMYECKUX obeyaek, NPYBApPEHHbIX B MPOAO/LHOM Hanpas/ie-
HK, &l npuHMmatoT paBHbiM 0,2; 02 BbIUMCAIAIOT Mo chopMmyrie (2), 0T, paBHoe aTy, BblUUCAsSOT no dopmyne (5);

- ANS Hecywmx yuwek LWAVHAPUYECKMX U KOHWYECKMX obevaek, MpuMBapeHHbIX B OKPY>XHOM Hanpasne-
Hun, 01 npuHumatoT paBHbIM 0,3; 02 BbIUUCASIOT No hopmyne (2), CT, paBHoe 0T X, BbIYACAAT Mo popmyne
(3) nnn (4) cooTBETCTBEHHO.

5.4.5 AnA HecyLmX ylleK, NpMBapeHHbIX K BbIMYKbIM AHULLAM, pacyeT cneayeT NPoBOAWTL OTAENbHO AN1s
HecyLlero yuika, NpuBapeHHOro BAOMb 06evaiikn, 1 4718 HECYLLEro yLika, NPUBAPEHHOr0 B OKPYXXHOM Hanpas-
NeHnn obevaiikv, BblMMCAAA B 060Mx cyyasx aT no dpopmyne (6). Pewatowmm 6yaeT MeHbluee 3HadeHue [/,

5.4.6 Ina ycnoBWiAi MOHTaxa Npu OTCYTCTBUM OOLUMX MeMOpaHHbIX HanpshkKeHwuin oT npefefibHoe Ha-
npsbkeHne usrnba NnprHUMAaT:

-ANA HECYLWMX YL eK, MPUBAPEHHbIX K LWINHAPUYECKUM N KOHUYECKUM
obeyalikam B NpPoOLOJ/IbHOM Harnpas/ieHun

[>( =2,09[cT];
-0 HECYLLMX YLLIEK, MPUBAPEHHbIX K BbIMNYK/IbIM GHULLAM WUAN K LANHA-
PUYECKM UM KOHMYECKMM obeualikam B OKPY)KHOM HamnpaB/ieHUU

[c1(] = 1.92]0].

(15)

rae napaMmeTpbl

(16)

5.5 NMpoBepka Hecylle CNOCOBHOCTN LUUAUHAPUYECKOH ob6evariku, NogKpenaeHHOM KObLOoM
XECTKOCTU, PacrosioXeHHbIM HENOCPEACTBEHHO MO HECYLUUM YLIKOM

5.5.1 Mpn pacuete 1, €3, W n WKyuntbiBaloT 3(phEKTUBHYIO HECYLLYH AJIMHY /e obevaiikn, Bbluncnse-
My no cpopmyne
/B =r +11"D (s-c). a7

5.5.2 Hecyllass cnoco6HOCTb A0/IKHA Y/A0B/ETBOPSTb YCOBUIO

18
Ker =m (18)
KoathdpuumeHT K6 BbluMCASAT No chopMynam:
-ANA HECYLWMX yLIeK, MPUBAPEHHbIX K LWINHAPUYECKUM N KOHUYECKUM
oGeyalikam B NpoAo0/IbHOM HarnpaB/eHWN
4B \2
K6 =.cos2a + H sin2 oc,
Vv ve Y%y
-ANA HeCyLWUX yLllek, NpuBapeHHbIX K BbIMYK/bIM AHULWAM WX KUUNNHA- (19)

PUYEeCKMM N KOHNYECKUM obeuvaiikam B OKPY>XHOM Hanpas/1iEHNN

0,5+ 10— licosou +isina,,

K6 = max cosa- +2— since,,;
I 1 r il B,

4+10—

Ecnn [a]k > [0], TO BMecTO [0]k noAcTasnaioT [0].
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6 OnopHble nanbl

6.1 PacueTHble MO4eNn OMOPHbLIX fian

6.1.1 OCHOBHble pa3mepbl OMOPHbIX fan NPUBeAEHbl Ha PUCYHKE 7, NpUYeM OMopHbIe fanbl NPUMEHSAT
Kak ¢ nogknagHbIM IMCTOM, Tak 1 6e3 Hero.

PucyHoK 7 — OCHOBHbIE TUMbI OMOPHbLIX farn

6.1.2 Cocyabl 1 annapartbl C ONOPHbLIMK fanaMmn yctaHasnsaloT nmn6o Ha cneynasibHble CTpoOuUTesibHbIEe
MEeTas1INOKOHCTPYKLU NN, NGO Ha MeXaTaxHble nepekpbITnA.

6.2 YcnoBusi NPUMEHEHNA pacyeTHbIX hopMyn

6.2.1 OnopHble Nanbl NPUCOEANHEHDbI K LUANHAPUYECKMM WM KOHUYEeCKUM obGedvaiikaM. HanpasrieHue
OencTBUA ycunusa nNnpuHUMaloT napasnsiefnibHo ocu obevaliku.
6.2.2 PacueTHble hopMybl NPUMEHSIOT NPU YCNOBUAX:

— <0,05,
Do

g>0,2fy

0,04 <— <05,

0,04 <— <0,5,
*p

0,04 <— <08,
D

12
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b2 > 0,6b3,
bz <1,5hv
>S

6.3 PacueT ycunui

6.3.1 BepTukanbHoe ycunue, AeiiCTBYIOLEE Ha OMOPHYI Nany, BbIMUCAAIT No hopMyne

6 M

—+ —pAan=2unn=4

2 Dp+2(AL+S+<«Q) 20)
G M

—+ — ona 2=3.
3 0,75[Dp+2(e,+s+s2)]

Ecnn Hen3BeCTHO TOYHOE 3HAYEHME PACCTOSAHUA MEeXAY TOUKOW NPUIOXKEHNUS yCunusa n obevarikon unm
noaknagHbIM UCTOM, To el NpuHUMatoT paBHbIM 5/6/1.

6.3.2 Mpu Hannumm BHellHero mnsrnbatowero MmomeHTa M gonyckaeTca ycTaHaB/AMBaTtb annapar Ha ABe
ONopHble nansl Npy ycnoBun, YTO MOMEHT AeNCTBYET B NJIOCKOCTA OMop.

6.3.3 Mpu N, paBHoM 4, obecneyrBalLLEM paBHOMEPHOe pacnpefesieHne Harpysky mexay BceMu onop-
HbIMV nanamu (TOYHbI MOHTaX, YCTaHOBKa MPOKNafokK, NoAvMBka 6eTOHa U T. 4.), BEPTMKa/IbHOe yCume Bbl-
4yncnAT No dopmyne

G| M

T4 [Dp+2(ei +s +52)

" (21)

6.3.4 Ecnv HEOGXO4MMOE YMC/IO OMOPHLIX flan MpeBbilaeT 4, peKOMeHAYETCS NMPUMEHSITb KOMbLEBYHO

onopy.
6.3.5 Fopu3oHTaNIbHOE ycunve, AeiiCTBYOLLEE B OCHOBAHWM OMOPHOW Nanbl WX B OCHOBAHWMU CTOMKM,
B C/lyyae NpuBapKM K HE OMOPHOI Narnbl BbIYMC/SAOT MO hopMyse

0,-4 (22)
n
6.3.6 OKBMBaNIEHTHOE M/IEYO Harpysku €13 B ciyyae NpuBapku OMOPHOW Nnanbl K CTOVKE BbIYMCASKT MO
dopmyne
Q h
B =e + (23)

6.4 MNpoBepkKa Hecyllen cnocobHOCTM obeyaikn

6.4.1 Hecywas cnocobHOCTb obGeuaiiku B MecTe NpuBapku OMopHoi nanbl 6e3 nofgknagHoro sucra
[O/DKHA YA0BETBOPSTL YC/IOBUIO

_foM s-C)2 (24)

b* H
VvV *13

6.4.2 Npn — < 0,53HauveHune [F].,, nonyyeHHoe no copmyne (24), He06X0ANMO YMHOXNUTb Ha 0,5+ —

\Y Jl
6.4.3 KoathchbmumeHT K7 BbluncAaoT no popmynam:
- AN KOHCTPYKUMM OnopHoi nanbl TunoB A n C (CM. pUCYHOK 7)
K7 =exp[(- 5,964-11,395x-18,984y - 2,413x2- 7,286xy - 2,042y2 + (25)

+0,1322x3 +0,4833x2y + 0,8469xy2 +1,428y3) 10°2];
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- ANS1 KOHCTPYKUMM OMOPHOW Nanbl Tuna B (CM. puUcyHoK 7)

exp[(- 26,791 - 6,936x - 36,330y - 3,503x2 - 3,357xy +2,786y2 +
+0.2267X3 +0,2831x2y +0,3851xy2 +1,370y3) 10-2];
K7 = mincK (26)
exp[(- 5,964 -1 1,395x-18,984/ - 2,413x2 - 7,286xy - 2,042y2 +

+0,1322x3+0,4833x2y + 0,8469xy2 +1,428y3) 102];

- ANS1 KOHCTPYKLMM OMOPHOIA Nanbl Tna D (CM. pUCYHOK 7)

K7 =exp[(- 29,532-45,958%x-91,759z-1,801x2-12,062xz-18,872z2 +
+0,1551x3 +1,617x2z+3,736x22 +1,42523)10“2],

(27)

6.4.4 MNpepenbHoe HanpsxeHve usrnba [a,] BbluMCNAT No popmyse (1).

Mpn atom K1 BbluncnsitoT npu 9., paBHom 0,3, 92 — no copmyne (2), rae at, paBHoe aTy, — no ¢op-
myne (5) AN KOHCTPYKUMIA onopHbIX Aan Tunos J1, B n C n crm, paBHoe aTx, — no gopmyne (3) nam (4) ans
KOHCTPYKLMM ONOpHbIX fan Trna D.

6.4.5 Hecywasa cnocobHoCTb 06eyvaliky B MecTe NpvBapKy OMOPHOW Nanbl ¢ NOAKNAAHbIM JIMICTOM [,0/1K-
Ha y[0BNETBOPATL YC/I0BUO

p _h> 3(S-C)2 (28)

6.4.6 [lpu b2/b3 < 0,6 3HauyeHne [F]1( nonyyeHHoe no copmyne (28), HEOOGXOANUMO YMHOXWUTbH Ha
(0,4 + b2/b3).
6.4.7 KoachchuumeHT K8 BbluncnisitoT no coopmyne
rexp[(- 49,919-39,119x-107,01y1-1,693x2-11,920xy1-39,276/f +

+0,237x3 +1,608x2y1+2,761xy” -3,854y B)IQ-2];
K8 = min (29)

- 2,0M2/2 +0,1322x3 + 0,4833x2/ +0,8469xy2 +1,428y3)10-2],

6.4.8 MNpepfenbHoe HanpsxeHwe nsrnba [a,] BbluMCNAKT No popmyse (1).
Mpu atom K1 BbluncnsitoT npu 91( paBHom 0,4; 92 BblUMCASAOT Mo chopmyse (2), rae aT, paBHoe aTy, Co-
rnacHo dpopmyne (5).

7 Cepnosble onops.l

7.1 PacueTHble mogenun

7.1.1 PacueTHble MOAE/IN COCYA0B Ha ceAsloBbiX ornopax npuBeaeHbl Ha pUcyHkax 8 u 9.

14
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a— COCy/, ONMPALOLLNIACS CUMMETPUYHO 6 — COCy/, ONMPAIOLLMIACA CUMMETPUYHO
Ha ABe cefyioBble onopbl Ha TpK W Goree onopsbl

PricyHoK 8 — CxeMbl pacrio/Io)eHVs1 Cef/I0BbIX Orop /11 COCyOB annaparos

a— uymHapnyeckas obevalika, He NoaKpen/IeHHasA a/ieMeHTaMn XXECTKOCTU

PuvcyHOK 9 — PacyeTHasi cxema CeffI0BOiA onopsb!
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7.1.2 YcnoBua NpUMEHEHUA pacyeTHbIX hopmyn
PacueTHble hopmy/nbl NPUMEHUMbI MPW BbINOSIHEHWUW YCOBWIA:

60° < 5" 180°,
—_ <0,05,
D

S27 S,
52 ~ 51+ 20°,

K 2 (s-0)p(s-c).

7.1.3 PacueTHasa cxema onpefesieHnsa ycunumi

B kauecTBe OCHOBHOli pacyeTHON cxeMbl A1 onpefesieHNs ONOPHbIX YCUNNA, MOMEHTOB Y NOMNEpPeYHbIX
ycunuii NnpuHMMaloT 6anky nepemMeHHOro KoMbLeBOro CeYeHus, WapHUPHO ONepTyro B MeCcTax pacrnofioXeHus
OMop M HarpyXeHHylo B 06LieM crydyae pacnpefesieHHbIMA U COCPeaoTOUYEHHbIMU YCUNUAMMN B 3aBUCUMOCTU
OT KOHCTPYKUMK cocyfa. PacueTHble yCunus 1 MOMeHTbl onpefensiioT MeToaamu CTPOUTESbHON MeXaHWKK.

Ha pucyHke 10 npefcTtaB/ieHbl BO3MOXHbIE pacyeTHble CXeMbl ANA LUNMHAPUYECKOTO cocyaa MOCTOSAH-
HOro CeYeHns € ANANNTUYECKUMU OHULLAMM, CUMMETPUYHO ONEpTOro Ha ABe, Tpu 1 6onee onopsbl.

A

a— ofHonporeTHas basika

MO0

PricyHok 10 — PacyeTHble CXeMbl SKBUBA/IEHTHOTO cocyaa
[Ns1 onpeaeneHns yeusuii

ECny NPUMEHSIIOTCSI CUMMETPUUYHO PAacnofioXeHHbIE OMopbl, TO HAarpyskKy OT MaccChl cocyda W ero co-
[epXMmMoro NpYHUMaIOT pacnpefefnieHHoli paBHOMEpPHO, JaXe ec/iM oAHa onopa AAcT GO/bLUY0 0caKy, Yem

apyrasi.
BecoBble Harpysku ans npuBefeHHoi Ha pucyHke 10a 6a/iku BbIUMCAAIOT N0 QOpPMY/iam:
A= (30)
3
Mo (31)

MpumeuvaHne — lMpn onpeaeneHn MO gonyckaeTcs yuuTbiBaTb TOMBKO BEC XUAKOCTU B cocyde 6e3 ydeTta
COBCTBEHHOI Macchl cocyaa.

16
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7.1.4 OnpepgeneHve peakuun ornop

OnopHoe BepTukanbHoe ycunue F, B 06leM cnyyae onpefenserca MeTofamm TeXHUYECKON MexaHUKu
N yunTbiBaeT CyMMapHyl0 Maccy cocyfa U ero coaepKumMoro.

[na cMMMeTPUYHBIX CXEM PacrofIoKEeHUA Onop, NPUBEAEHHbIX HA pucyHke 10a, onopHoe BepTUKaibHoe
ycunve 6e3 yyeTa LOMOJSTHUTENbHBIX BHELHUX CU ONpeaensoT no opmyne

Fi =]

7.1.5 N3rnbarowme MOMEHTbI 1 MonepeyvHble ycuavsa

M3rnbatoime MOMeHTbI crieflyeT BbIUMCNATL B CeYeHMAX obevaliku Hag onopamu M, n mexay onopamu My
B CeYeHUsX, rAe OHU MMEeIT Hanbosblue 3HaYeHus.

MonepeuHble ycunus cnegyet BbIUMCAATL B CeYeHNaX obeyalikn Hag onopamu Q;.

B obwem cnydae nsrnbatolie MOMEHTbI M NOMepeYHble YCUInMa onpeaensoT MeTogamMmn CTPOUTeNbHOM
MexaHuku. Ecnv onopbl pacnosioXeHbl HECUMMETPUYHO (CM. pUcyHOK 8c), To nonepeyHsble ycunua Q,-cnepyet
onpenenaTb B ceYeHUsAX obeyaliku Hag onopamMu Mo anope fnonepeyHbIX YCUiuii ¢ 06enx CTOPOH OT onopbl U
BblGpaTb HanbonbLume.

7.1.5.1 [nsa cxembl 6askn, NpUBELEHHON Ha pucyHke 10a:
- OMOPHOE yCcuane BbIYUCAAT Mo dhopmyne

F=F2=f; (33)

U3rnGaroLmnii MOMEHT Hag onopamy BbIYMCASIOT Mo dopmyse

WL=W2=~ — MO (34)

MaKCUMMasibHbIA U3rnbaroLnii MOMEHT MEXy onopamu BblUUCAAIOT Mo popmye

MI2=MO+FI(f-a)-f(f+8&8Hj; (35)

nonepeuyHoe ycuave B ceueHun 060104k Haf OMopoit BbIYUC/SIOT N0 dopmMyne

Q =Q2=12z|1Fi (36)
|_+-3H

7.1.5.2 [ns cxembl, NpuBeAEHHON Ha pucyHke 106:
- n3rmbatowme momeHTel M1 n Mn Hag 1-i1 1 N-ii onopamun BbIYUCASIOT NO YopmMyie

ML= Mn = max @7
K 2 0 8
- narnbawowwmii MomeHT M) Hag onopamu (/ =2, 3, ..., N - 1) BblUMCASIOT MO hopmysie
a&
M; (38)

nonepeyHoe ycusave B CeUYeHUn 060JI0UKM Haf onopamu BbIYMCASAIOT Mo opmyne
QI :015I\' (39)

MakcuMasibHbIi MOMEHT My Mexay ornopamu A1 CXEeMbl PacrofiOXeHUs onop, NpefcTaB/IEHHOW Ha
pucyHke 106, onpefenaTb He Tpebyetcs.

7.1.6 TlpoBepkKa Hecyllen CNOCOBHOCTM 06eYaiikn B CEYEHUN MEXAY Onopamu

Hecyuyyto cnoco6HocTb o6evalikn B ceyeHun Mexgy ornopamu [cMm. Touky (1) pucyHok 8a] cnegyeT npo-
BEPSATb NpU ycnosun

max J >maxjiw,-}. (40)

17
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7.1.6.1 Cocygabl, paboTatolime noj BHYTPEHHUM U30LITOUHLIM AABMEHWEM, U COCyabl 6e3 AaBneHus
YcnoBue npoYHOCTY:
_PA_ Wl J'K9 <

(41)
4(«-c) %D2(s-c) L

roe Mjj— narmbarowmii MOMEHT, BbluMcsieMsblin no 7.1.5;
K9— ko3athpmuneHT, yunTbiBaloLWmMii YacTUYHOE 3anosIHEHUE XUAKOCTLI, BbIYMCASAIT No qpopmyne
1,6- 0,20924(x -1) +0,028702x(x -1)+
+0,4795 10 “3 y(x-1)- 0,2391-10“¢ x y(x-1)-
K9=Tax< - 0,29936-10~2(x -1)x2- 0,85692 +10“®(x- 1)y2 + 1 (42)
+0,88174 -0 ~*x2(x- 1)y - 0,75955 0 "y 2 (x - 1)x +
+0,82748 10" (X - 1)x® +0,48168 *10~9(x - 1)y3

Ec/m paccTosiHne Mexay pacyeTHbIM CeYeHVEM W GAvKaLLMM KOMbLEBLIM CBapHbIM LWBOM 6osee AD-s,
TO B popmysie (41) npMHMMAIOT @ paBHbIM 1
Ycnosue ycTon4MBOCTU:
Ma

S
No
7.1.6.2 Cocygabl, paboTalLme nog HapyXHbIM faB/fieHNeM
Ycnosue ycTonymBoCTHU:

t (43)

Mo <1
M ™
rae [M] — gonyckaemblii u3rmbarowmii MOMEHT;
[p] — ponyckaemoe HapyxHOe faBrieHue.
B cnyyae o6euaiikn, yKpensieHHON KonbLamm XXeCcTKOCTH, flonyCckaeMoe HapyXXHoe faBfeHne onpegens-
10T B 06/1aCTU MexXAy ABYMS COCEAHVMMMU KOSibLaMmn XEeCTKOCTU.
7.1.7 MpoBepKa Hecyllel CNocCOOHOCTM 06evaiikn, He YKPEMNJIEHHOW KOMbLAMWU XECTKOCTU
flacT ONOpPHOro y3na
Hecyluyto cnocobHOCTL 06evalikn criefyeT NPOBEPATh Y KpaeB ONOPHOro y3/a, rae BO3HWKAT Hanbosib-
LUMEe MEeCTHble HanpsXeHus:
- B MEPUAMNOHA/IbHOM HanpaBAeHUN B HMXXHEN TOYKe onmpaHus [CM. Touky (2) pucyHok 9a];
- B OKPY)XHOM HanpaB/ieHUn y rpebHein ceanoBoi onopbl [cM. TOuKy (3) pucyHok 9a].
Mpy CUMMETPUYHOM PAaCMONOXEHMUN OMOP NPOBEPKY MPOBOAAT TO/ILKO B 0611aCTU HEMOABWXHON ONopbl.
[na HeCMMMETPMYHOTO OnMpaHusa cocyda NPoBEPKY NPOBOAAT B 06/1aCTh BCEX OMOPHbIX Y3/10B.
7.1.7.1 BcnomoratesibHble napameTpbl U KO3PPNLUNEHTDI
MapameTp, onpefensiemblli paccTosiHUEM OT CEpeuHbl ONopbl A0 AHWLLA, BbIYACASAIOT Mo hopmyne

(44)

(45)
MapameTp, onpegensiemMblli LUIMPUHOW NOsica OMOpbl, BbIYUCASAOT Mo hopmyse
b
Pi =0,91- (46)
< (s- ©)
KoadhpmumeHTbl, yunThiBaoWme BAUSHNE LUMPUHBI NOSca ONopbl, BbIYUCAAIOT MO hopmynam:
exp(-pYsinpl
C0= max. &*PCPYIPL o5 @7)
Pi
l-exp(-plcospl
11 = (48)

H
18
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KoathpuLMeHTbI, yunTbiBaloLWne BAUSIHWE Yrla 0XBaTa, BbIYMCASIOT Mo dopMyiam:
1,15-0,14325,

49
i sin(ab&,) (49)
(50)
1,45-0,438,
. (51)
sin(0,55,)

KoadhhrMeHTbI, yunTbiBatoLWME BAUSIHAE PACCTOSIHUSI OT CepeArHbl OMopbl 40 AHULLA U yria oXBata,
BbIYMCAIAOT N0 chopMynam:

0,8-yly+6y|

K 15 =min<1,0: (52)
0,65
*16=1- (53)
1+ (6yY
KoadhthmumeHT, yunTbiBaOWKNA BANSHUE LWIMPUHBI NOSICa OMOPbI U Yr/1a 0XBaTa, BbIYMCASAT Mo oopmyse
1
7 = (54)

He N>
Mpu BbluMcneHMn koadpgpuuneHToB K12—K 17 pasmepHocTs yrna 5, B dpopmynax (49)—(54) npuHumatot
B paguaHax.
7.1.7.2 0O6lee membpaHHOoe MepuaMOHaNbHOE HanpsXXeHne
O6uwee MmembpaHHOE MepUAMOHA/IbHOE HanpsiXeHWe n3rmba OT BECOBbLIX HArpy3okK, AeicTByloLee B 06-
NacTu OMOpPHOro y3na, BbIYMCASAT No dpopmyne
M

(59)
~1t-02(s-c)’
roe Mi— m3rnbaroLnini MOMEHT, BblYUCISEMbIRA no 7.1.5.
7.1.7.3 UunuHapnueckas obeuvaiika 6e3 noaknagHbliX MCTOB B MecTe onopsbl
Ycnosue NpoYHOCTU:
E <min|[F]2;[F]3}, (56)

roe [F]2— ponyckaeMoe onopHoe ycunve OT HarpyXeHus B MepUAMOHa/IbHOM HanpaBfieHun [Touka (2) pucy-
HOK 9a], BbluMcnsaemoe no dopmyne

°7[a;]2(s*“cWD(s" ¢
2 *0 *12

[F]3 — monyckaeMoe OMopHOe ycusmMe OT HarpyXXeHusi B OKPY)XXHOM HanpassieHun [Touka (3) pucyHok 9a],
BbluMCcsieMoe no popmysie

(57)

0.9[o(] 3(s- c)7d(s- ©)

N3= (58)
Knnielnr

roe [a”, [0"3 — npepenbHble HanpshXeHUs M3rmoba [aj\ B MepuanoHanbHOM [Touka (2) pUcyHoOK 9a] 1 OKpYyXHOM
[Touka (3) pucyHoK 9a] HanpaBAEHUAX COOTBETCTBEHHO, BbluMcisieMble no popmyse (1).
KoadpchmumeHTsl 91 n & ans BbluMcneHus koadpdouumenTa K1 npuBedeHsl B Tabnvue 1.
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Ta6nuua 1— KoadpdpmupmeHTol &1 v §2

Hanpasnexue n3rnba n21 n22
BMfgré”?z“)a”bHoe 0.23K13.K 15 1 rpo _ 11
(cm. pricyHOK 9a) *120 0 | 4(s-c) dT™K[a]
e ; o
(cm. pucyHoK 9a) K,e K.7s4 °.56) 2(s-c) K2[o]

Ana $2 npuHumaloT oaHo u3 3HauveHunii $2 1 unmn 2 2>0na KOTOP® 0 npeaenbHoe HanpsxeHue usrnéa
6yaeT HaMMeHbWUM. KoadpdmumeHT K2 BbIMMCAAOT Tak Xe, kak B popmyse (1).

HanpshkeHne 0TX BbluMCNAOT No dpopmyne (55).

MpoBepKy YCTONUMBOCTM MPOBOASAT MO hopMyie

2
M +W +fel+f~L (59)
PP M N
roe p — pacyeTHOe HapyxHoe faBfeHue (413 cocyfoB, paboTaloLwmx nog BHYTPEHHUM U3ObITOUYHLIM AaBe-
HVEeM, NpuHUMatoT p paBHbiM O);
[p] — ponyckaemoe HapyxHoe gaBrieHue (4N obeuvaiku, yKpensieHHON Ko/fbLaMu XeCTKOCTW, Aonyckae-
MO€e HapyXHoe faBfieHne onpeaenstoT B 061acTy mexay ABYMS COCeAHUMU KOJbLaMu XeCTKOCTK);
Fe— adppekTMBHOE OCeBOe ycunme OT MECTHbIX MeMOpPaHHbIX HanpshkeHwi, AencTByrWmMx B 0651acTh
onopsbl, BblUUCSIEMOE MO hopMysie

Fe =FijKi3 KK (60)
S-C

7.1.7.4 UunnuHgpnyeckasa obevalika ¢ NoAKIagHbIMW IMCTaMy B MECTE OMopbl

MpoBepKy NMPOYHOCTU U YCTOMYMBOCTM CTEHKM COCyZa NpoBoAsAT no 7.1.7.3, npuHuMas cnegywoujme no-
NOXeHUs:

- NoAKNaAHOW NIMCT paccMaTpyBatoT Kak ce/IoBYt0 ONopy LMPWHOW b2 ¢ yrnom oxeata 52;

- BO Bcex hopmMynax BMecTo 6 cnenyeTt npuHuMath b2, BMecTo 51 cneayeTt npuHumath 52, TONWMHY NOA-
KN1a[HOro NNCTa He y4yuTbIBaloT;

- NOAKNAaAHON NUCT paccMaTpmBaloT Kak YCW/IEHWE CTEHKM cocyAa, BO BCex hopmynax BMecCTo (S - C)
cnepyet noactaBnAtb sef, Bbluncasemyto no opmyne

sef (s-C) (61)

7.1.8 TpoBepKa HecyLleii CNOCOBHOCTM 06eYvaiikn C KOJIbLLOM XEeCTKOCTN B 06/1aCTU OMOPHOro y3na
7.1.8.1 TllpoBepka NPOYHOCTU M YCTOMUYMBOCTUN CTEHKM cocypaa:

a) cocyabl, paboTalolme nog BHYTPEHHUM U3ObITOYHLIM AaBAEHWEM, NPOBEPSIOT:

- M0 YC/I0BUIO NPOYHOCTYU

P-o , Ll
4(s-c) n-D2(s-c)T (62)

roe Mi— marmbarowmini MoOMeHT no 7.1.5;

- N0 YCNOBUWIO YCTONUMBOCTM criegyeT nposepsaTk no opmyne (59), npuHuMmas p u Fe paBHbiMU O;

6) cocyapl, paboTatoLLme Noj HapyXXHbIM AaBneHneM, NPOBEPSAIOT MO YCN0BUIO YCTOMUYMBOCTU NO DOPMY-
ne (59), npuHnumasn Fe paBHbIM O.

7.1.8.2 Konbuo XeCcTKOCTU A0/IKHO YA0BMETBOPATL YC/IOBUIO MPOYHOCTU

' (63)
' (0,5Dxe4)’
roe K18 — koadhdpuumeHT, npuBeaeHHbIn B Tabnuue 2;
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3HaueHus [M;, ed onpegensioT no Tabnuue 3 (e4 > 0 Bo Bcex cnyyasix).
Mpy 3TOM NapameTpbl Se U /e BbIYUCAST Mo hopMy/iaM:

s.=(s-c) L IpID M (64)
2(s-c)[o] K
le=t+4jD (s-c). (65)

3HaK «+» B (hopmyne (63) NpuHUMAIOT 415 KOMEL, PacnosioKEHHbIX CHapyXWu cocyda, 3Hak «-» — Ons
Kosiel, pacnoJsioXeHHbIX BHYTpY cocypa.
B cnyyae npumeHeHusa npodouns, He npeacTtaBneHHoro B Tabnuue 3, [M1 cnefyeT BbIUUCAATbL MO

topmyne
[MT]=u/p[alk, 66)
roe Wp— nniacTMYeckuii MOMEHT CONpPOTUB/IEHUS N/OLLAAM NOMepeyYHoro ceveHnst Npoguns, BkAYas nso-
waab /e mse. HelitpanbHas ocb (a5 onpeaenexHus ed) pasgensieT nnowagb NonepeyHoro ceyeHus
npochnna Ha ABe paBHble YacTu.

Ta6nuua 3— OnpegeneHve BenvuvH [M; 4 B 3aBUCKHMOCTY OT CeUeHst KoMbLia
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8 OnopHble CTOWKN LNIMHOPUYECKME

8.1 PacueTHble MOAe/ N OMOPHbIX LWINHAPUYECKUX CTOEK

OCHOBHbIE pa3mepbl LUIMHAPUYECKUX OMOPHbLIX CTOEK NMPUBEAEHLI HA pUcyHke 11

a— BepTUKa/lbHaA cToifika

PucyHok 11 — LinnmHapuyeckmne onopHble CTONKN

8.2 YcnoBus NMPUMEHEHUS pacyeTHbIX hopMy/i

8.2.1 MeTog pacuyeTa AHMWL,, YCTAHOBMEHHbIX HA HAK/OHHbLIX OMOPHbLIX CTOMKaX, MPUMEHSIOT, €C/in UX
B3aMMHOE MnepemeLleHne UCKIIYEHO.

8.2.2 MeTop pacuyeTa NPUMEHSIOT TOMbKO A4/151 COCYA0B M annapaTos, paboTalowmnx nog BHYTPEHHUM U3-
ObITOYHLIM AaBIEHNEM.

8.2.3 ®opmysibl NPUMEHSAIOT Npu cobnoaeHun ycnoeus b3 < 1,6b2.

8.2.4 K TOopoctepunyeckmm gHulam OMOPHble CTOMKN AO/MKHbI 6biTb NMPUCOEAUHEHBI B 06nactn cdepu-
YecKoro cerMeHTa, a K 3a/IIMNTMYeckMum gHuuwam — B o6nactm 0 < x < 0,4D.
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8.3 Pacuert ycunus

8.3.1 BepTuKanbHOE ycunue Ha OmMopHYH CTOIKY BbIUMCAAIOT MO dhopmyrie

G M

—+ oansg n=3,

3 0,75dA 67)
G M

—+— ana n=4.

2 *4

8.3.2 Mpwu n, paBHOM 4, B c/lydyae obecrneyeHnss paBHOMEPHOro pacnpefesieHns Harpyskum mMexagy Bcemu
ONOPHbLIMK CTOMKaMU (TOYHBIA MOHTaX, YCTaHOBKa MpPOKNafokK, nognmeka 6eToHa U T. 4.), yCuame BblUUCNSAIOT
no copmyne -

fij = —+—. (68)
1 4 d4

8.3.3 [leiictBne momeHTa M gonyckaeTcs TO/IbKO B TOM C/lydyae, €C/iM ONOpHbIe CTOWMKM CBSA3aHbl MexXay
Cco6O0W XeCcTKOM pamoi, NPenaTCTBYIOWEN B3aMMHOMY NEPEMELLEHNIO CTOEK.

Mpn aTom cnepyeT BbINOAHUTL YC/IOBUE:

M
E>— ona n=4
(69)
G > M an=3
3 0,754 A
8.4 NpoBepka Hecyller CNOCOBHOCTN BbIMYK/IOro gHua
8.4.1 Hecywas cnocobHOCTb BbINYKNOro AHULLA OO/DKHA YAOBNETBOPATb YCI0BUAM
nd*
F,-P
—+— <1 (70)
n [P]
<1, (71)
un

roe [F]1 — ponyckaemoe oceBoe ycunue, BbluncnseMmoe no gopmyne (72);
[p] — monyckaemoe BHyTpeHHee M3ObITOUMHOE [aBfieHVWEe B LEHTPasibHOM 30HE BbINYK/IOr0 AHMLLA MO
FOCT 34233.2;
de paBHO d2 onA onNopHbIX cToeK 6e3 NoAkIafHoro aucTa.
8.4.2 [onyckaemMoe oceBOe yCuave BblYUCASAIT No chopmyse

cosjS
[FI"\57[c](S-cf _ 72
cos(a2 -fj) (s,-c)’ (72)
8.4.3 Paguyc KpyBK3HbI CPEAVHHON MOBEPXHOCTV AHUWA Y OMOPHON OKPY>XHOCTWU T W Yron Hak/ioHa

MepUAMOHasIbHON KacaTenbHONM Y OMOPHOI OKPYXHOCTW a2 onpeaensioT cornacHo taénuue 4.

Tab6nnuya 4— OnpeaeneHne 3HaYeHW I u a2

SNAMNTUYECKOe AHULLE Topoctpepueckoe AHnLLe THna
dopma gH1LWA (H=0,250) A B ¢
2D .ll-—
vV 46
. A D 0,9D 08D
A
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OKoHuaHVe Tabnuubl 4

Gopa LA SNAUNTUYECKOE AHNLLE Topocgiepuyeckoe AHULLE Tvna
(H=0,250) A B c
d4
sina2 N < Dt
2DJ1--f-0 2D 1,80 1.6D
\% 4U J

9 OnopHble NacTUHYaTble CTOMKA

9.1 PacueT a/1IMNTUYECKOro AHULWA B MECcTe KPensieHUsi OMOPHON CTONKMK

9.1.1 PacyeTHasi cxema
OcCHOBHble pa3mepbl OMOPHbLIX MAACTUHYATLIX CTOEK NpuBeAeHbl Ha pucyHke 12.

PucyHok 12 — OnopHas CToiKa Ha 3NMNTUYECKOM JHULLEe

9.2 YcnoBus NPUMEHEHUs pacyeTHbIX PopmMyI

9.2.1 MeTop pacyeTa NPUMEeHSIOT TONbKO ANS 3NAUNTUYECKUX OHULL, paboTaloWmX nog BHYTPEHHUM 13-
GbITOYHBIM AAB/IEHUEM.

9.2.2 ®opMy bl NPUMEHSIIOT NPU COB6/TI0AEHNN YCOBUIA AN SNAUNTUUYECKUX LHULL

0,003£"60,02,

n. >0,7,
D
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01<-<0,35,
D
*3>1,2/,
B2 >0,6b3,

S2 >sv

9.3 PacuyeTHble ycunuda

9.3.1 BepTukasbHOE yCu/iMe Ha OMOPHYI CTOWMKY BbIYUCAKT MO popmyse

G M
— be npy n =3

3 0,75d4
(73)
G. M
— b npu n=4.
2 d.
9.3.2 Mpn n, paBHOM 4, o6ecrneymBaloLLEeM paBHOMEPHOE pacnpefesieHne Harpysku Mexay scemu onop-

HbIMW CTOMKaMMu (TOYHbIA MOHT&X, YCTaHOBKa NPOKNafoK, noanveka 6eToHa U T. 4.), YCUIME BbIYUCASAIOT MO
topmyne
- G M
A= —t—. (74)
4 dA

9.3.3 M3rnbarowmini MOMEHT, NepegaBaemblili ONOPOI Ha AHMLLE, BbIYMCASAIOT NO hopmyie
AN
y = M (75)

9.4 MpoBepKa Hecylleli cNoCO6HOCTM SN/IUNTUYECKOTO AHULLA

9.4.1 Hecywyl CNOCOBGHOCTb AHULA B MECTe MpMBapKM OMOPHOM nanbl cregyet NpPoBepsATb Mo
topmyne
n
—_- +——+— £1 (76)

roe [p] monyckaemMoe BHYTpPEHHee W36bITOYHOE [AaBfieHWE B LEHTpasibHOV 30HE BbINYKIOr0 AHUWA Mo
FOCT 34233.2, yron a2— cornacHo tabnuue 4.

9.4.2 lonyckaemoe HopMasibHoe ycunue, AelicTBytolee no HoOpManm K HEMNOAKPEN/IEHHOMY 3/1NMNTUYe-
CKOMY [HULLY, BbIYUCAKT Mo popmyne

[F1,=0,25K20[0](S - ¢) 10,2+ (77)

roe d4 — gmuameTp ceyeHusi, MPOXOASALLErO Yepe3 cepeanHy SIMHUN KOHTakTa Onopbl C AHULLEM, BbIYMCNAKOT
no goopmyne
d4 = cf+2¢1-K -i> Imex. (78)
9.4.3 [lonyckaemblil n3rnbarowmii MOMEHT A1 HEMOAKPENNEHHOIO 3A/IMNTUYECKOTO AHMLLA BbIYUCAAIOT
no dpopmyne

[M]1=0,25/C21[a](s1-c)2D 02+-% (79)

9.4.4 KoadpcbnumeHTsl K20 n K21 onpegensitoT no rpadukam, npuBefeHHbIM Ha pucyHkax 13 u 14 cooT-
BETCTBEHHO, B 3aBUCMMOCTW OT OTHOCUTE/IbHOW TONWMHLI AHuwa (sl - ¢)/D v OTHOCUTENbHOW AJIMHbI INHUK
KOHTakta onopsbl ¢ gHuwem //D.
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9.4.5 ANIHY NINHUN KOHTaKTa Onopbl C HULLEM BbIYUC/IAT Mo hopmyie

| _ fymax ~K (80)
COosocC.
9.4.6 Jonyckaemoe HopmasibHOe ycunuve, AeicTBylowee No HopMaan K NoAKpenIeHHOMY NoAKnaaHbIM

JINCTOM 3/1/IMNTUYECKOMY AHULLY, BbIYUCASAIOT Mo dhopMyne
f

[F\=0,25K20 K22[a\(s,-cf 0,2+—D (81)
9.4.7 Jonyckaemblii n3rnbatowmii MOMEHT 415 NOAKPEN/IEHHOIO NOAKNaAHbIM INCTOM 31/IMNTUYECKOTO
OHVLWA BbIYMCAAIOT No hopmyne
y ( dn
[M], =0,25K21K23[c](s,-c) O 0,2+ D (82)
9.4.8 KoadbdpmumenTsl K22 1 K23 onpepenstoT no rpadukam, NnpuBefeHHbIM Ha pucyHkax 15 un 16 coot-
BETCTBEHHO.
K22
16
14
12
10
0,1 0,2 0,3 IID PucyHok 15 — KoadhhmumeHT K22
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0,005
0,02

PucyHok 16 — KoadpchmumeHT K23

10 PacueT Ha NPOYHOCTb CBapPHbIX LLIBOB MNPMBapPKM OMOPHbLIX Y3/10B
K KOprnycy cocyaa

PacueTy Ha NPOYHOCTb NoAexaT Yr/10Bble CBapHble LWBbI NPUBapKM ONOPHOro y3/1a K Kopnycy unv nog-
KnagHoOMy SIMCTY U LWBbI NMPUBaPKM NOAKNALAHOIO /IMCTa K KOprycy cocyfa win annapara.

PacueTHyt0 HOpMasibHYO culy Fon, pacyeTHyo cABuraroLlyo cuny Qon un pacuyeTHbl n3rnbarowmin mo-
MeHT Mon onpefensT No npasuiaM MeXaHWKW, PYKOBOACTBYACh pe3y/ibTataMu pacyeTa Harpy3ok Ha ane-
MEHTbI OMOPHOro y3na, npuBegeHHbIMU B pasgenax 5—9 n B FOCT 34283.

PacueTHoe HOpMasibHOE HanpsiXeHue B CBAPHOM LLUBE pacCuMTbiBalOT No popmyne

FOI'l.i MEFI (83)

Cr,
w W.

Ecnu pacyeTHoe HOpMasibHOE HamnpshKeHWe B CBAPHOM LUBE SIBASETCS HanpshkeHuem cxatusa (aw < 0),
€ro He yuMTbIBalOT MpPU pacyeTe NPOYHOCTM CBapHOro Wwea. CpeaHee pacyeTHOE HanpshkeHuWe caBura B cBap-
HOM LLUBE BbIYUCAAIOT Mo hopMysie

T~ Qon (84)
\Y
Ecnn Ha cBapHOWi LIOB OAHOBPEMEHHO AelCTBYIOT MOMEHTbI W/MNN CABUraloLLMe CUMbl B ABYX B3aUMHO

nepneHanKyspHbIX HanpaBneHuax, Pe3ynbTUPYoLMe 3HAUYEHUS HOPMasibHbIX HAMPSHKEHWIA U HanpsKeHui

cABUra onpegensioT no npasuiaM MexaHUKu.
YcnoBue NPOYHOCTM YI/IOBbIX CBApHbIX LUBOB MPUBAPKM OMOPHOrO y3sia K KOpnycy Wau noakIagHoMy
NINCTY ¥ LUBOB NPWBAapKX MOAKNAAHOTO NUCTa K KOpMycy cocyaa WM annapara:

7°w+41w S Yeumin{M ;M on} (85>

[ONs YINoBbIX CBApHbIX LWBOB KO3(MMULMEHT NPOYHOCTY ol MPUHAT paBHbIM 0,65.
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MpunoxeHve A
(pekomeHAayeMOE)

PacueT Ha Nnpo4yHOCTL onop

B HacToALEeM NPUIoKeHUN NPYBELAEH PacyeT Ha MPOYHOCTb OMOP Pas/IMYHbLIX TUMNOB U (DyHAAMEHTHbLIX 60MTOB OT
[OENCcTBMSA Macchbl annaparta 1 BHELLHNX Harpy3oK, onpeaensieMblx B cootBeTcTBum ¢ FTOCT 34283.

Al PacyeT Ha NPOYHOCTb HECYLLUMX YLLIEeK

MpoBepKy Ha NPOYHOCTb HECYLLMX YLLEK NPOBOAAT B ABYX CEYEHUAX: B MECTE Pacro/iOKeHNss OTBEPCTUSA U MecTe
npuBapky K obevaiike, AHULLY WM NOAKIaAHOMY JSIACTY.

A.11 Hecywpme ywKkn B MeCTe pacrofioKeHUA OTBEPCTUS LO/HKHbI ObITb MPOBEPEHbI HA YC/I0BUSA MPOYHOCTU
Mpu pacTshkeHun 1 casure. pu 3TOM cpefiHee pacTArMBaloLLee HanpshKeHWe B CEYEeHUM YLLIKA, NeprneHanKynsspHoOM
K HanmpaBneHuio AelicTBUSA cunbl FV He JO/MKHO MpeBbllaTh A0MNYCKAEMOro HanpskeHWss ANs matepuana HecyLuyx
yuiek [o]on, a cpegHee capuratoLLee HanpshkeHrie B CEUEHUM YLLKa, napasiiesibHOM Harnpas/eHno AelicTBUA CUflbl He
[JO/KHO npesbiwatb 0,5[a]on.

A.1.2 TpoBepKy HECYLLMX YLIEK B MECTE MPUBAPKN K obevaiike, AHWLLY Wi NoakIagHOMY SINCTY cneayeT Bbinos-
HATb B COOTBETCTBUM C dhopmyiamu (83)—(85), noacrasnsas B chopmysibl (83) 1 (84) BMECTO MIOWAAN Y MOMEHTA COMpo-
TUB/IEHVS CBAPHOTO LUBA MOWW@Ab Y MOMEHT COMPOTUB/IEHNA CEYEHNS HECYLLIETO YLlKa B MeCTe NpuBapku Y CpaBHMBas
pacyeTHOe HanpsbkeHue, nosyvyeHHoe o chopmyne (85), € JonyckaeMbIM HaMPsHKEHVEM AN MaTepuasia HeCyLLyX YLleK

Won-
A.2 PacyeT Ha NPOYHOCTb OMOPHbIX J1an

A.2.1 TpoBepky OMOpPHbLIX slan B MEecTe MpMBapky K obevaiike win NoakiagHoMy IMCTY CeayeT BbINOSHATL B CO-
oTBeTCTBUN C cpopmynamm (83)—(85), noactasnifs B HUX BMECTO M/IOWaaM U MOMEHTa COMPOTUB/IEHUS CBAPHOrO LUBa
niowaab M MOMEHT COMPOTUB/IEHNS CEYEHUS OMOPHON Narbl B MECcTe NPUBapKU 1 CpaBHMBAs PacyETHOE HarnpshkeHue,
nony4eHHoe no chopmyne (85), ¢ AoMyckaeMbIM HanpshkeHMeM /1 MaTepuaia onopHoi narbl [ajon. 8 KOHCTRYKLmN
ONopHbIX slan Tvna C (CM. pUCYHOK 7) cnepyeT AONOSHUTENbHO BbIMOMHUTL aHauIorMyHyHo NPoBEPKY B MECTe MprBapKu
BEPTUKa/TbHbIX pebep K ropu3oHTasIbHOM MiacTUHE OMopbl 1anbl.

A.2.2 Kpome cnyyas HarpyXeHusi ornopHbIX flan BEPTUKa/IbHbIM CKMMAIOLLMM YCUIMEM, ONpefesiseMbIM no doop-
mynam (20) n (21), cnepyeT pacCMOTPETb BO3MOXHOCTb AEVCTBUA Ha OMOPHYH slarny BEepTUKa/IbHOMO pacTsArvBaroLLEro
yewnua. na 3Toro Hago noactasutb B chopMynbl (20) 1 (21) 3HadeHre usrmbarowero MomeHTa J14co 3Hakom MyHyc. Ecrm
3HaYeHMe BEPTUKA/TBHOIO YCUnS, AECTBYIOLLIEro Ha OMOPHYO flany, Noy4nTcs OTpuLaTeIbHBLIM, €ro criefyeT y4ecTb npu
pacueTe onopHbIX 1an TunoB A, B, C (CM. pUCyHOK 7) 1 hyHAAMEHTHBIX WM aHKEPHbIX 6OITOB.

A.2.3 Ecrm F1 < 0, MHUMasibHast TO/LLMHA HWKHEN NOsKv OnopHOiA flanbl TUnoB A, B, C (cM. pyUcyHOK 7) s6aomkHa
oTBeYarb YC/10BUIO

S6- X2 (A2)

rae %2 — koadhchyumeHT, onpeaesnsiemblii o doopmyse

2 - 2 a2

W o pucyHky 7 FOCT 342339 npu A=/, - s2nbb=p- s7.
A.2.4 Ecrv BepTVKaslbHOE yCunvie, AelicTBytoLLee Ha onopHyto narny, F1 > 0, aHkepHble 60NTbl CefdyeT NPoBEPUTL
Ha cpe3 o chopmyse

3>

Ecrm BepTuKasibHOe ycunve, AeicTBylolee Ha onopHyto nany, F1 < 0, aHkepHble 60/Tbl CiefyeT NpoBepuTb Ha
COBMECTHbIE [IECTBUS PaCTSHKEHWSI 1 capura ro chopmyre

a6=>al +47?2 * M6- (A4)
rae 0S— HanpshxeHne pacTtsXeHnsa B aHKepPHOM oonTe
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(A5)

T — HanpsbkeHune casura B aHkepHoMm 6onTe onpegensitoT no chopmyne (A3).

A.3 PacueT Ha NPOYHOCTb CeA/I0BLIX OrMop

A.3.1 Ycunus, geicTeytoLme Ha ce/10Bble OMnopbl, ONpeaesistoT, UCXOAS M3 pacueTHOM CXeMbl, OnucaHHol B 7.1.3,
N paccuMTbIBaOT MO NpaBu/iaM CTPOUTE/TBHOM MEXaHVKN.

A.3.2 [lonyckaeTca MUCMOMb30BaThb YNPOLLEHHbIE CXEMbI OMNPEAENEHNS PaCYETHLIX HAarpy3oK, AEMCTBYIOWMX Ha ces-
J10Bble OMopbl, JatoLime pesynbTarbl, uayLime B CTOPOHY 3anaca. [/1a cocyfa Ha AByx onopax (CcMm. pucyHok 10a) makcu-
MaUsibHast U MUHMMasIbHas pacyeTHbIE BEPTUKasIbHBIE CWMbI, AEACTBYHOLLME Ha KadKayHo M3 orop, OyayT paBHbI:

N h
Fmsx=FIl +max <L-2a D+2s . S (A6)
_Sn_
M3
F.=F -~
: HE (A7)

mn

Ecrm Ha cocyf, AelicTBYIOT Kakue-nimbo foNoSHUTENbHbIE Harpy3sku, KOTopble B cootBeTcTBUM ¢ FTOCT 34283 cnepy-
€T Y4ecTb MPW pacyeTe annapara B LEesioM, HanpumMep Harpysku OT NpucoeanHEHHbIX TPyBonpoBOAOB, VX Takke HEOOXO0-
OVIMO y4YecTb MpU onpeaenieHnn Harpy3oK, AeCTBYIOLLMX Ha Onopbl.

A.3.3 Ecrm Frex > Fr Heo6XoauMo [OMOSHATESBHO BbINOSHATE pPacyeT OMOPHOro y3/ia B COOTBETCTBUW C pasje-
IomM 7, noAcTasuB B popMysibl BeNMUuHY Frrex BMecTo F(

A.3.4 PacueTHoe monepeyHoe ceveHne Ccef/ioBoli Ornopbl BEPTUKAUTEHONM NIOCKOCTbIO, MPOXOASALLEl Yepes ocb an-
napata (CM. pUCyHOK 9), BK/IHUatOLLee ceveHne camMoii onopbl, MOAKMAAHOrO ICTa 1 ydacTka obevaiikv annapara o6LuUel
LUMHOMA 1, (s-C), AOMKHO BbITb MPOBEPEHO Ha AENCTBME PaCrOpPHON Harpysku:

2- 2cos

s = (A.8)

5l—sin5l
180

Ycnosvie NPOYHOCTU Mpy AEACTBUM PACMOPHOI Harpysku:
max <min{[a];[d]on}. (A9)

A.3.5 Onopa fo/mkHa GbiTb NpOBEpPEHa Ha MPOYHOCTb M YCTOWUMBOCTL OT AENCTBUS CKMMAOLLMX HarpshKeHWii 1
HanpshKeHWiA nsrmba.
PacueTHoe CXMMAaroLLEee HanpshkeHue B OMope:

acx ="T - (A-10)
Non
PacueTHoe HanpsbkeHre 1srméa B orope (1-9 oropa CUMTAETCA HEMOABWKHON):
[ n 1
TaxX< n -7 V j  Aphmax e

o,=m - =2 (A.11)

Ycnosuve nNpo4YHOCTM OMopbl:

Ocx +~"Mon (A‘ 12)
Jonyckaemoe cxumaltoLlee ycunve:
- U3 ycnosus ynpyr0|7| yCTOVILIIABOCTVI Oropb! B LEIOM
9,87"%; (A 13)
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- U3 YC/IOBVWS YNpPYroii YCTOMUMBOCTM pebpa oropbl C OAHUM BEPTUKA/TbHBIM LLIBOM
Esl
1

(A.14)

- U3 YCMOBYS YNPYroit YCTouMBOCTU pebep (UacTu pebpa) ornopbl ¢ ABYMS BEPTUKA/TbHBIMIK LBaMMK (MeXay AByMs!

Apyrvimm pebpamu)

y P
3HaueHns 6e3pa3mepHbIX KoaddmumeHToB kv K2 npuBegeHbl B Tabmuax A.1—A.2.

Ta6bnunya A.1l— KoapdmupeHt/o,

%

y 08 1,0 1,2 14 1,6 1,8 2,0 2,2 24 3 4 5
156 154 192 241 308 393 500 635 766 11,10 1920 30,00

* Jp— paccTosiHue oT cBOHOAHOrO kpasi pebpa A0 LwBsa.

Tab6nnya A.2— KoadhdmupeHT K2

K

y 04 05 06 08 1 1,2 14 1,6 2 3 4 5
K2 137 174 230 422 69 932 1250 16,70 2530 5800 101,00 158,00

* [p — paccTosiHie mexay pebpamu.

JonyckaeMoe CxVMaroLLee yeusvie 13 YCIoBYst YNPYroii YCTOMYMBOCTM ONopbi:
[FIE =min{[F]E]; [F]*; [FIEJ.
JonyckaeMoe cxumalroLLee ycunme U3 YcrioBuiA NPOYHOCTM OMNopbl:

W n™rnKn

JonyckaeMoe CxvMaloLLiee ycunme, AeiCTBYIOLLEE Ha oropy:

YcrioBve ycToiiuMBOCTY OMOpbI:

A.3.6 PacyeT Ha NPOYHOCTb (PYyHAAMEHTHbIX 60MTOB
M3rnbatoLpmini MOMEHT, AECTBYIOLLMIA Ha HYDKHIOK YacTb OMnopbl:

[nHa oxatoli 30HbI Nof, OMNopoii:

F.
A
64X +a
+
n Fn mr

BNk

30

(A.15)

10

120,00

10

634,00

(A.16)

(A.17)

(A.18)

(A.19)

(A.20)

(A-21)
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PacctosiHve oT LieHTpa TsxecTu CXaToW 30HbI A0 OCKh annapara:

a A.22
c 2 3 ( )
PaccTosiHMe OT LieHTpa TSKECTU CKaToi 30HbI A0 Ocv yHAAMEHTHOro GosTa;

B (A.23)

HanpsbkeHne pactsikeHus B (oyHAAMEHTHOM 6osTe:
as = Tax< Mex “minae.Qi (A.24)

HanpsbkeHne casura B oyHaameHTHOM 6onTe (1-9 oropa cuMTaeTcs HernoABYKHON):

n 1
Tax« /=2 1/\.I.Id\|ax [
b -m (A.25)
A5

YcroBue MpoYHOCTY CpyHAAMEHTHBIX GOJTOB:

<B=yal-+x("a]6- (A.26)
A.4 PacyeT Ha NPOYHOCTb OMOPHbLIX CTOEK
A4.1 PacuyeT UMIVHAPUYECKON OMOPHON CTOMKM Ha AENCTBIE CXMMALOLLETo yeuusl F1 BbINO/HSIOT B COOTBETCTBUM

¢ MOCT 34233.2.
A.4.2 PacyeT Ha NpoYHOCTb (hyHAAMEHTHbIX 6O/TTOB annapaToB Ha Onopax-CToliKaxX BbINOHAT ro dopmyne (A.3).

A.5 PacyeT Ha NpPOYHOCTb MJIaCTUHYATbLIX OMNOPHBLIX CTOEK

A5.1 PacueT JonNycKaemMoro CxMMAaIOLLLEro YCUnus, AeiCTBYIOLLEro Ha Kadkayto M3 NAacTUH NIacTUHYATOR OnopHOI
CTOViKK, BbINONHAKT no chopmynam (A.13), (A.16), (A.17) n (A.18). Mpn 3TOM Mog, hp NOHMMAIOT MaKCUMaslbHYH BbICOTY
MNacTyHbl, MoA Jon — MYHUM&UTbHBIA MOMEHT MHEpLMM MAacTUHbI, a nog, Aal— MUHUMaUTBHYKO M0Wab NonepeyHoro
CEeYeHVs MNIacTUHbI. YCoBME MPOYHOCTU U YCTONUYMBOCTY AJ151 ONOPHOMA CTOMKMW, COCTOSILLER M3 ABYX NIACTUH:

0,SF,S[F]on. (A.27)

A.5.2 PacyeT Ha NpoYHOCTb (oyHAAMEHTHbIX 60TOB annapaToB Ha MAacTUHYaTbLIX OMopax BbIMOSHSAKT TaK Xe, Kak
pacyeT goyHAaMEeHTHbIX 60TOB annapaToB Ha ornopax-fanax, B COOTBETCTBUM C A.2.4. PacTarusatoLlee ycunve, geincTy-
foLLiee Ha N1acTVHYaTYIO OMopy NPy YCTaHOBKE YeTbIPeX Orop, Kak B C/lydae 0ObIYHOro, TakK U B C/lydae TOUHOrO MOHTaXa,
cnepyet onpeaensTb no doopmyne (74), NOACTaBUB B HEE BEMMUMHY U3rMOAKOLLIErO0 MOMEHTA CO 3HAKOM MUHYC.
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