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M E X T TOCYOAUPCTBTETHH B H CTAHQALAPT

Cocyabl u annapaTthbl
HOPMbI U METOAbI PACYETA HA NMPOYHOCTb
Pacuet o6eyaek M AHULY, OT BO3AeACTBUSA OMOPHbIX HAarpy3ok

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

Nara BBeaenunna — 2018—08—01

1 O6bnacTb NnpMeHeHusn

Hacrosiwuii ctaHgapT pacnpoCTpaHSAETCA Ha cOocyAbl M annaparbl, NMPUMEHSEMbIE B XMMU4YECKOMH,
HedTeXMMUYECKON, HedTenepepabarbiBalOLLE U APYrMX OTPacnsax NPOMbLILUNEHHOCTU, U YyCTaHaBNUBaeT
HOPMbI U METOAbI PacyeTa Ha NPOYHOCTb U YCTOWYMBOCTL COCYAOB U annapatos, pabGoTalowmx B yCNOBUAX
cratnyecknx!) Harpy3ok Nog BHYTPEHHUM M3OLITOUHBIM JaBMEHUEM, BAKYYMOM, HAPYXXHbIM AABNEHUEM UK
6e3 gaBneHusi, OT BO3AEMCTBUA JNOKaNbHbLIX HAarpy30K B MeCTax KPEenneHua HecyLmx yLlek, OnopHbIX nan,
CeAnoBbIX OMOP, OMOPHLIX CTOEK U Ap.

Hopmbl M MeTOABI pacyeTa Ha MPOYHOCTb NPUMEHUMbI NPU YCIIOBUU, YTO OTKIOHEHUE OT reOMETPUYECKON
POPMbl U HETOYHOCTU U3rOTOBMEHUSI PACCUMTLIBAEMbIX ANIEMEHTOB COCY/I0B HE NPEBLILLIAIOT A40NYCKOB, YCTa-
HOBJTEHHbIX HOPMaTUBHbLIMK AOKYMeHTaMu. HacToAawmin craHgapt npuMmeHsietca coemectHo ¢ FOCT 342331
n roCT 34233.2.

2 HopmatuBHbIe CCbINKU

B HacTofALLEM cTaHAapTe UCMONbL30BaHLI HOPMATUBHbLIE CChIIKWM Ha ChneayioLme CTaHaapThl:

FOCT 34233.1—2017 Cocyabl 1 annaparbl. HOpMbl 1 METOA LI pacdeTa Ha NPOYHOCTL. ObLme TpeboBaHus

FOCT 34233.2 Cocyabl n annapatbl. Hopmbl 1 METOABLI pacyeTa Ha NPoOYHOCTL. Pacuer yunuHapuye-
CKUX U KOHUYECKUX 00eyaek, BbINYKMbIX U NAOCKUX AHULL U KPbILLEK

FOCT 34233.6 Cocyabl M annaparbl. HopMmbl 1 MeTOAbI pacyeTa Ha NPOYHOCTb. Pacyer Ha NPOYHOCTb
npu ManoLMKNOBbLIX Harpyskax

FOCT 34283 Cocyabl n annapatbl. HOpMbl 1 METOALI pacyeTa Ha NPOYHOCTb NPU BETPOBLIX, CEHCMUYE-
CKUX U APYTUX BHELLHUX Harpy3kax

MpumeyaHune — lNpn NONb3OBaHUKN HACTOALMM CTaHAAPTOM Lienecoobpa3Ho NpoBepUTb AEWCTBUE CCbINOY-
HbIX CTaHAapTOB W KNnaccuUKkaTopoB Ha oULMansHOM UHTEpHET-caiiTe MexrocyaapcTBeHHOro coBeTa No cTaHaapTu-
3auumn, METpoNorMn u cepTudukaumn (www.easc.by) unu no ykasaTensM HalUWoOHanbHbIX CTaHAapToB, U3faBaeMbIM B
rocyfiapcrsax, ykasaHHblX B MpejucnoBum, U Ha oUuLMansHbIX caiTax CoOTBETCTBYHOLUX HaLMoHanbHbLIX opraHos no
CcTaHfapTusayun. Ecnv Ha JOKYyMeHT JaHa HelaTupOoBaHHas CCbinka, TO crefyeT UCMob3oBaThk AOKYMEHT, AeACTBYIOLLMIA
Ha TeKyLUA MOMEHT, C Y4Y€TOM BCeX BHECEHHbIX B HEr0 U3MEHEeHU. ECrn 3aMeHeH CCbINOYHbLIN [OKYMEHT, Ha KOTOPLIN
[laHa jaTupoBaHHas ccbifka, TO crefyeT UCNoMb3oBaTb yKazaHHY BEpcuto 3Toro JokymeHTa. Ecnu nocne npuHATMA
HacTosLlero ctaHfapTa B CCbINOYHbIA JOKYMEHT, Ha KOTOpPbLIA faHa AaTupoBaHHas Cchinka, BHECEHO W3MeHeHWe, 3aTpa-
rvBaoLLee NnoroXeHne, Ha KOTopoe iaHa CCbifika, TO 3TO MONOXeHWe npumeHseTcs 6e3 yyeTa faHHOro M3MeHeHus. Ecnu
JOKYMeHT oTMeHeH 6e3 3aMeHbl, TO MONoXeHWe, B KOTOPOM JaHa CChlfika Ha Hero, MPUMEHSIETCA B YacTu, He 3aTparuea-
FOLLIEIA 3TY CCbINKY.

1) Ecriv 4ncro LMKIOB MOBTOPHOIO CTATUMECKOrO HArpy)XEHUs 1 pasMax Harpy3oK NpeBbILLaroT 3Ha4eHWs, Npn Ko-
Topbix No MOCT 34233.6 He NPOBOAAT pacyeT Ha ManoLUKNOoBYIO MPOYHOCTb, HEOBXOAUMO LOMOSNHUTENBHO K pacyeTy no
HacToslleMy cTaHAapTy NPOBECTU NPOBEPKY COCYAa Ha ManoLMKNOBYO MPOYHOCTE B MECTaX KpernneHnus onop.

M3paHue ocpuumanoHoe


https://mosexp.ru#
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3 O6o3HaueHus

B HacToALIEM CTaHAapTe NPUMEHEHbI CriegytoLme 0603HaYeHNS:

A — ANWHa ONOPHOW NNUTbI CEANOBOM OMNOpblI B NMOMNEPEYHOM HanpaBneHWW FOPU3OHTANBLHOrNO CO-
0
cyaa, MM;
As — nnowaab nornepevyHoro cevyeHns PyHAaMeHTHOro GonTta nNo BHYTPEHHEMY AUAMETPY pesb-
Bbl, MM2;
A — NnoLaAb NOMEPEYHOTO CEYEHUS KOMbLIA KECTKOCTH, MMZ;
Ao — MWHMMAanbHas NNoWaab roOpM3OHTANbHOIO CEYEeHUs1 CearioBOM OMOpbl, a TaKkkKe MUHUMMAnbHas
NoLLaab NONEPeYHOro CeYEHUs MNACTUHbI OMOPHOI CTOMKK, MM?;
AL — pacdeTHas nnowaab YrinoBoro CBapHOro LWBa NPUBAPKU OMOPHOIO y3na u/wnm noaknagHoro nu-
cta. OnpeaenseTcs Kak npou3BeAeHne AMMHbI CBAPHOTO LWBa Ha 0,7 BbICOThI MEHbLUEro KaTera
CBapHOrO LLUBA, MM2;
Ag — nnowajb NoNepeyYHoro CE4EHUs CeanoBoi Onopbl C YYETOM NOAKNAAHOIO NMCTa U NPUMbIKatoLLe-
ro yuacTka oevaitku annapara o6Luei AnuHoi 1,1,/D(s - ¢), MM2;
a — AfMHA BbICTYMNAOLWEN UMITMHOPUYECKON YacTn cocyaa, BKMYas oTOOPTOBKY AHULLA, MM;
y w L
By — paccTosiHue Mexagy dyHAamMeHTHbIMU GonTamn HENOABMXKHOW CEeAnoBOK OMOpLl B MOMNEPEYHOM
HanpasneHNK roOpM3OHTaNbLHOrO cocyaa, MM;
b — LUMpUHA CeanoBO ONOpbl, MM;
by — ANWHA NNUTbI OCHOBAHMA OMOPHOM CTOWMKW, a TakXe ANMHA HECYLLEero ylika Ha pUCYHKax
516, mm;
by — ANMHA HEeCYLLEero yLuKa B OCHOBaHUU, MM;
b, — LUMpPUHA NOAKMaAHOro NICTa, MM;
by — AfMHAa NOAKMaAHOro NMCTa, MM;
by — LUMPUHA NAWTLI OCHOBAHUS OMOPHOI Nankl, a TaKKe LWMPUHA KONbLA XXECTKOCTU, MM;
b — paccTosiHue Mexay pebpami ONOPHOMN Narbl, MM;
5
b — MakcuMmarnbHas gnuHa pebpa onopbl, MM;
1max
c — cyMmMa Bcex NpubaBoK K paCHETHOMN TOMLIMHE CTEHKU, MM;
D — BHYTPEHHWUI ANAMETP LUNUHAPUYECKON 06eyaiKku Unu BbiNyKNoro AHULLA, MM;
Dy — BHYTPEHHUI AWaMeTp KOHMYECKOW obeyaiiku B CeYEHUU, COOTBETCTBYIOLLEM NOMOBUHE MUHUM
KOHTaKTa OMOPHOrO y3na, MM;
Dp — pac4yeTHbI ANaMEeTp, MM;
d — ANaMETP OKPY>KHOCTU (PyHAAMEHTHbLIX BONTOB, MM;
d — AnaMeTp OKPY>XHOCTH, BNUCAHHON B LUECTUIPAHHUK ranku oyHAaMEHTHOro 6onra, mMm;
a — OUaMETP OKPY>KHOCTU ONOPHbIX CTOEK, MM;
d, — Hapy>Hbl AUAMETP ONOPHON CTOWKKN, MM;
d; — AnaMeTp NoAKNagHoro nUCTa, Mm;
a, — [MaMETP OMOPHOW OKPYXHOCTU (AUaMETP CEYEHUSA, MPOXOASALLETO Yepe3 CepeanHy NMHUN KOHTaK-
Ta Onopbl C AHULLEM), MM;
d, — 3 eKTUBHBIN ANaMETP ONOPHON CTONKKN, MM;
E — MOAYNb YyNpyroctu Marepuana onopsl, Mra;
e — ANUHA cBOBOAHO BLICTYNAOLWEN YaCTU 9KBUBANEHTHOIO cocyla, MM;
€ — paccTosiHUe Mexay TOYKOW NPUNOXKEHUs yeunusa n ob6e4anikon unu noaknNaaHsIM NUCTOM, MM;
&, — paccTosiHUe MeXAy OCblo OTBEPCTUA U CPEAHEN SIMHUEN YyLUKA, MM;
e3 — paccTosiHMe Mexay TOUKOW NPUNOXEHNS YCUITMA U HEUTPArbHOW OCbIO KOMbLIA XXECTKOCTU, MM;
e, — paccTosiHue Mexy CTEHKON COCyAa U HEWTPANbHON OCbIO KOMbLIA KECTKOCTU NPU NNACTUYECKOM

n3rnbe, Mm;
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€, — 3KBMBANEHTHOE MNEY0 Harpy3ku, Mwm;

F — pacyeTHas oceBasd pacTArMBaloLLas unu CXXMMaroL@as cuna (CxkuMaioLwas cuna co 3HakoMm Mu-
HYC), AENCTBYIOLLAA Ha MOJIHYIO NJoLaab ceveHnss obevaiku B HanpaBneHun ocu LMIMHApUYe-
CKOIi Unn KoHMueckon obevaiikn (b6es yueta Harpy3ku, BO3HUKaKOLLEH OT BHYTPEHHEro N3BbITOMHO-
ro UMM HapPY>XHOTO JaBNeHus) B YCIIOBUAX MOHTaXa, aKkcnnyaTauum Unm ucneltaHus, H;

Fi — pac4yeTHoe ycunue, enCTBYIOLLEE Ha HECYLLIEE YLUKO, HA OMOPHYIO flany Unu ONOpPHYIO CTOWKY, H;

F; — pac4yeTHoe ycunue, Je1CTBYIOLLEe Ha i-10 ceanosyto onopy (i=1, 2, ..., n/2, ..., n), H;

F — pacnopHas Harpyska, AeiCTBYIOLLAs B paCHETHOM NOMEePEYHOM CeYEHNUN CEeanNOBOI ONOPbLI BEPTU-
KarnbHOW NMIOCKOCTbIO, NPOXOAALLEN Yepes ocb annaparta, H;

Fon — pacyeTHas HopMarnbHas cuna, AeNCTBYIOLLIASA N0 HOPMAanK K KOpNycy annapara B MeCTe NpUBapKu
OnOpHOro y3na, H;

Fmax ~ — MakcumanbHas pacyeTHasi BEpTUKarnbHasa cuna, AencTByioLlas Ha CeANoBble onopsl, H;

Frnin — MWHUManbHas pacyeTHas BepTUKanbHas cuna, 4encTByoLLasa Ha ceanoBbie onopbl, H;

[F] — [onyckaemoe 0CEBOE yCUnue U3 yCrnoBus yCTOMYMBOCTH, H;

[Fl — [0Myckaemoe ONMopHOE YCUIUE Ha HECYLLEE YLLIKO, AOMYCKAaeMOe BEPTUKANbHOE YCUIIUE HA ONOp-
HYI0 nany 1 OMOPHYIO LUMUHAPUYECKYIO CTOIKY, a Takke AOMYyCKaemMoe HOpManbHOE yCunme Ha
OMOPHYIO NNACTUHYATYIO CTOMKY, H;

[Fl, — [onyckaemoe ONnopHOe ycunue Ha onopy B NPoAoSibHOM Hanpasnexuu, H;

[Fl5 — JonyckaeMmoe OrnopHoe ycusnime Ha Ceanosyio ONnopy B OKPY>KHOM HanpasneHum, H;

[Flon — JonyckaeMoe BepPTUKarnbHOe Cxxumalowee ycunue, AencTeyiowee Ha onopy, H;

[Fle — JonyckaeMoe cxuMaloLLlee yeunue U3 ycnosuin yCTOMYMBOCTU B Npeaenax ynpyroctu, H;

[Fl, — JonyckaeMoe cxxuMaloLee yeunue U3 ycnosuin NPpodHoCTH, H;

pr — KO9(PPULUMEHT TPEHUS MEXAY ONOPON U OCHOBAHUEM;

G — COBCTBEHHbIN BEC C COAEPKUMbBIM B YCIOBUSIX MOHTaM)a, 3KCnyaTauumn unu ucnbitauus, H;

g — paccTosiHue Mexay CpeaHuMKn nuHusiMu pebep, Mum;

H — BbICOTA BbIMYKIOW YaCTWU AHULLA MO BHYTPEHHEW MOBEPXHOCTU Ge3 yyera LuunMHAPUYECKON OT-
GopToBKM, MM;

h — paccTosHue OT LIEHTPA TSDKECTU OMOPHOW nanbl, MPUBAPEHHON K CTOMKE, A0 BepxHero obpesa
cyHaaMeHTa, MMm;

h, — BbICOTA OMOPHOI Nanbl, MM;

hp — MakcuManbHasi BbicoTa pebpa, MM;

h, — paccTosiHne OT OCM FOPU3OHTANBLHOIO annapara Ha CeAnoBbIX ONOpax 40 OCHOBAHUS, MM;

Jon — MWUHUMAnbHbLIA MOMEHT UHEPLMM TOPU3OHTANBLHOTO CEYEHUSA CEANOBOM OMOPbI, A TAKKE MUHU-

MarnbHbIN MOMEHT MHEPLMU NNACTUHBI, MM%;
Ki—Ky3 — k0adhpnumneHTsl;

K — cKoc pebpa onopHOI NNACTUHYATON CTONKKN, MM;

Ky, ky — xo3cpchuumenTsl;

L — ANWHA UUIMHAPUYECKON YaCcTu COCyAa, BKIMIOYAs ANMHY UMAMHAPUYECKON OTOOPTOBKM AHMLLA,
MM;

1 — ANUHA NUHUKN KOHTAKTa ONOPbI C AHULLEM, MM;

I — ANMHA ONOPHON nanbl (CM. PUCYHOK 7), @ TaKKe PacCTOsiHUE MeXay CeArnoBbIMM OnopaMmu ans
cocyaa, OnuparoLLEeroca CUMMETPUYHO HA Tpu u Bonee onopbl (CM. pUCyHOK 106); MM;

lp — ANWHa NOonepeyYHoro ceveHns pebpa ceanoBoi Onopbl, MM;

Ig — ahbdeKkTMBHaA HecyLan ANMHA CTEHKN COCyaa, MM;

A — paccTosiHne Mexay ABYMsi COCeHUMMU CEASIOBLIMU ONOPaMu, MM;
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M

Mo

pacyeTHbIN U3rnbaroLLmMii MOMEHT, AEeNCTBYIOLLMI Ha obeyaiiky B CEeYeHUU, rae pacnosoXeHbl
OMOPHbIE Y3ribl, B YCIIOBUSIX MOHTAXa, SKCMyaTaLumm unm ucnbitTaHus, H-mMu;

pacyeTHbIN U3rndaoLLmii MOMEHT, AEUCTBYIOLLMI HA KOHCOSbHYIO YacTb obevaiiku, H-mum;
narnbatowmii MOMEHT, AEWCTBYIOLLUIA HA HUXKHIOK YaCTb CeAnoBoi onopsbl, H-MM;

pacyeTHbIN u3rnbaroLmini MOMEHT Hag i-in ceanoson onopon (i=1, 2, ..., n/2, ..., n), H-MmMm;
pacyeTHbIN M3rnbatowmin MOMEHT Mexay i-i u j-in onopamun (i=1,2, ..., n2, ..., n;j=i+1, ...,
n-1), Hwmm;

pacyeTHbIN U3rnbatoLwmii MOMEHT OTHOCUTENBHO OCU, NEPNEHAMUKYIIAPHOW K HOPManu K Kopnycy
annapara B MeCTe npuBapkyu ONopHOro ysna, H-mm;

[0MyCKaeMblin N3rnbaioLLMii MOMEHT U3 YCNOBUSA YCTOWYMBOCTU, H-MM;

A0MyCcKaeMblin N3rnbaroLLmMin MOMEHT ANA ONOPHON CTOWKK, H-MM;

AonycKkaemblii 3rnbaroLmii MOMEHT NS KONbLA XKeCTKoCTH, H-MMm;

aononHUTenbHaa ropun3oHTanbHasa cuna, HanpasneHHasa BAONb OCU annapara, HanpuMmep cuna
npu CenCMMYECKOM BO3AENCTBUM MMM Harpy3ka, BO3HUKAKOLWIAS MPU MOHTaXe-AEMOHTaXe
TPyOHOro ny4yka KOXyxoTpyBuaroro TennooOMEHHOro annapara ¢ nnasaroLleli rOfoBKON Wi
U-o6pasHbivu Tpy6amu, H;

KONM4ecTBO OMnop;
KONUYECTBO aHKEPHbIX KU PyHAAMEHTHbLIX OONTOB B KAXXA0MN OMNope;
KOahpurumeHT 3anaca ycronumsoctu [cMm. FOCT 34233.1—2017 (pasaen 9)];

pacyeTHOe BHYTPEHHEE U3ObITOMHOE UMK HAPYXXHOE AAaBMNeHue (Hapy>KHOE JaBMEHUE CO 3HAKOM
MWHYC) B YCNOBUSAX 3KCNyaTaumm unm ucnoitanus, MrMa;

Zlonyckaemoe BHYTPEHHee U3BbITOYHOE UNn Hapy)kHoe aaenexue, Mra;

pacyeTHas nonepeyHas cuna, AENCTRYIOLLASA Ha NOSHYIO NnoLaab ced4eHnst obevankm B Hanpas-
NeHnn, NepneHanKYNSPHOM K OCU LMAMHAPUYECKON MIM KOHMYecKon obevariku (be3 yyeta Ha-
rPy3Ku1, BO3HUKAIOLLEW OT BHYTPEHHETO U3BbITOMHOIO UM HAPYXKHOTO AABIIEHUS), B YCIIOBUSAX MOH-
Taxka, aKcnsyataumum unu ucnbitanus, H;

ropu3oHTanbLHoOE ycunue, AeiCTByIOLLEE B OCHOBAHMKM OMOPHON Nanbl UK B OCHOBaHUW CTOWKHU, B
crny4vae nNpuBapKun K Hel ONOopHOI nansl, H;

[JENCTBYIOLLAS Ha OMOPy pacyeTHas ropu3oHTanbHas nepepesbiBarwas cuna, nepneHankynsp-
Haa K OCKM annapara, Bbi3BaHHad BETPOBOW, CEWCMUYECKON M/MAN APYTMMU BHELLUHUMWU Harpys-
kamu, H. B cny4ae annapatoB Ha CEANOBbLIX ONOpax cuna Q,, NPUIoXeHa B TOYKE NepeceveHns
NMoOCKOCTH OMOPbI C OCLIO annapara;

pacyeTHas caBuraroLlas cuna, 4eMCTBYIOLLAs B MIOCKOCTH, NEPNEHANKYNSPHON K HOpManu K Kop-
nycy annapara B MECTe NPMBapPKK OMOPHOTO yana, H;

MakcumanbHas nonepeyHas cuna, 4encTByloLlas B Ce4eHnn Haa i-u ceanosoun onopown (i = 1,
2,...,n2,..,n,H,

Jonyckaemoe nonepeyvHoe ycunue, H;

pacnpeaeneHHas BecoBas Harpyska gns 6anku, H/mm;

paaunyc cepuyeckon obevanku unm chHepuyeckoro CermeHTa TopocepuyecKkoro gHuLLa, Mu;
pagnyc HENTPanNbHOro BONOKHA KOMbLA XKECTKOCTU (CM. PUCYHKMU 3 1 9), MM;

paavyc KpMBMU3HbI CPEAUHHON MOBEPXHOCTU AHULLA Y ONOPHOW OKPYXHOCTU, MM;
UCMONHUTENMbHASA TOMLUMHA CTEHKN 0Bevaiiku, MMm;

MCMNONMHUTENBHASA TOMNMHA CTEHKM BbIMYKIOrO AHULLA, MM;

UCMNONHUTENbHAA TOMNLWMHA NOAKNAAHOrO NUCTa, MM;

TonwmHa pebpa ceanoBoi onopsl, MM;

TOJLLMHA NOSKK KOMbLIA XXECTKOCTU, NEPNEHANKYAPHON K CTEHKE cocyaa, MM;

TOMLWMHA NOSKW KONbLA XECTKOCTU, NapanmnenbHONn CTEHKE cocyaa, MM;
TOSLLMHA HUXKHEW MOJSIKM ONOPHOW Nnanbl, MM;
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TOSLLMHA BEPTMKANbLHOTO pebpa OnopHo nanbl, MM;

achbchekTuBHAA TONWMHA 06eYarkn C KONbLOM XECTKOCTU, MM;

achdekTMBHAs TonwMHA 0Beyanky ¢ NoaAKNaAHbIM MMUCTOM, MM;

LUMPUHA y4acTKa KOMbLA XECTKOCTM B MECTE NPUBAPKU K CTEHKE obevaiiku, MM;
MOMEHT YNPYroro CONPOTUBEHUS KOMbLIA XECTKOCTH Npu narnbe, Mm3;
MOMEHT YNpPYroro CONPOTUBIEHUS KOMbLIA XXECTKOCTU MPU KPYYEHNN, MMS;
MWUHUMATbHbIA MOMEHT CONPOTUBIEHUS FOPU3OHTANBHOTO CEYEHUA CeANOBOI ONOPbI, MMS;

3

NNacTu4eckuii MOMEHT COMPOTUBMEHUA NNOLIAAM MOMEPEYHOTO CEYEHUS KOMbLA XECTKOCTU C
BKITIOYEHUEM MPUMEraoLLen K HEMY 4acTh obevaiiku, MMS;

MOMEHT COMPOTMBIIEHUA CEYEHU CBAPHOro LWBa (paccyMThiBAeTCH ANs ceveHus, hopma u pas-
Mepbl KOTOPOro COBMaAaloT ¢ OPMOit U pa3Mepamu NEPUMETPA CBAPHOTO LUBA, a LUMPUHA paBHa
0,7 BLICOTBI MEHBLLErO KaTETa CBAPHOTO LUBA), MMS;

MOMEHT COMPOTUBMEHUA MOMEPEYHOr0 CeYeHUs CEANOBOM ONOpbl BEPTUKANbHOW MMOCKOCTbIO,
NpoXoAsLLeN Yepes OCb annapaTa, C y4eToM NogKMNagHoro NUCTa N NPUMbIKAIOLLETO y4acTka obe-

variku annapara o6Lyeit AnuHoi 1,1,/D(s —c), Mm3;

paccTosHMe Mexay OCbIO AMMUNTUYECKOrO AHMULLA U CEPEAMHON ONOPHOTO y3na, MM, a Takke na-
pameTp Ans onpeaeneHna KoadhduumenTos Ks, K, 1 Kg;

Yyron mexay HanpaeneHMem yCunms U HoOpManbio K CTeHke obevariku, rpag;
yron HaknoHa mepuanoHanbHOW KacaTenbHON Y OMOPHOWM OKPYXXHOCTH, rpag;
yron Mexay OCbl0 ONOPHONM CTOMKM M BEPTUKAMbIO, rpag;

yron oxsarta cefsfioBOn ONopsbl, rpaa;

yron oxsara cocyga nogknagHblM nMCTOM, rpaj;

K03h(PULMEHT NPOYHOCTU CBapPHLIX LUBOB OGevaliku, pacnonoXeHHbIX B 06nactu OnopHOro
yana;

KOS(PPULMEHT NPOYHOCTU CBAPHBIX LLBOB MPUBAPKM OMOPHONO y3na K noAKnagHoMy MUCTY UMK
Kopnycy annapaTa u noaknagHoro nucra K Koprycy;

K03(hbhnUMEHT, NPeaCTaBnALWMNIA OTHOLUEHNE MECTHbIX MEMOpPaHHbIX HANPSHXKEHUIA K MECTHbIM
HanpskeHUsaM narnba;

KOIMMDULIMEHT, yUUTLIBAIOLLMIA CTENEHb HATPY3KKU OBLLMMU MEMOPAHHBIMU HANPSHXKEHNAMMY;
9KBMBArEHTHOE HanpshkeHue B pyHaaMeHTHOM BonTte, MMa;

HanpsbxeHne narnba B cegnosoi onope, Mra;

HanpsXeHWe cxkaTus B ceanosoun onope, Mlla;

pacyeTHOe HOopMarbHOe HanpshkeHue B cBapHoOM Liee, MMa;

HaNpsXeHWe pacTsxeHus B pyHaameHTHOM BonTte, MIMa;

o6ume membpaHHble HanpsxkeHus, MIMa;

obwme meMOpaHHbIe MeEpUANOHANbHbIE HanpsbkeHus, MIMa;

obwme membpaHHble KonbLeBble HanpskeHus, MIa;

JOMyCKaeMoe HanpsXeHne npu pacdeTHon Temnepartype, Mla;
Zonyckaemoe HanpsbkeHue ansa coyHAaMeHTHOro Unm aHkepHoro 6onta, MMa;
JonyckaemMoe HanpsbKeHue Ansa matepuana Konbua xectkoctu, MMa;
npeaenbHoe HanpshkeHue narnba, Mra;

AOMyCKaeMoe HanpsxeHue ans marepuana onopHoro yana, MMa;

cpefiHee pacyeTHOe HanpsbkeHue casura B cBapHoM Lwee, Ma;

HanpsxeHue casura B pyHaameHTHom 6onte, MMa;

KO3 PULMEHT.
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4 O6wWwmne NonoxeHus

4.1 MpuHuMn pacyeta

Mpu pacyeTe cocyaoB 1 annapaToB Ha NPOYHOCTb B MECTaXx KPEMneHUs OnopHbIX y310B NpOBEpKe noa-
nexar NPOYHOCTb KOpMnyca B MeCTe KpenreHUs OMOPHbIX Y310B U MPOYHOCTb CBAPHLIX LUBOB NMPUBapKW OMop-
HbIX Y3110B K KOpNycy.

PacuyeTHble Harpy3ku, AENCTBYIOLUME HA COCYA UMK annapart B MeCcTax KPEenneHus ONopHbIX y310B, onpe-
OEensiT B COOTBETCTBUM C HAcToAwmM ctaHgaptom u MTOCT 34233.1.

Ona obevanky, Harpy>eHHON OMOPHBIMU PEaKUMUsIMU B MECTax KpenneHUsi HeCyLUMx yLueK, OMOPHbIX
nan unu CearnoBbIX OMop, ONPeaensioT MeCTHble aonyckaemslie ycunus [Fly, [Fl,, [Fl; B ocHoBy pacuera
060Mn04eK, Harpy>XEHHbIX NOKanNbHbLIMU YCUNUMSAMMU, MONOXEHO NpefAenbHOe HanpsbkeHue usruba, onpegense-
MO€ U3 YCIOBUS AOCTWKEHUS NPEeAenbHOr0 COCTOSAHUS YCITOBHOW Banku-nonocku NpsiMOYrofibHOrO CeYeHus,
UMEIOLLEN €AUHUYHYIO LUMPUHY U BbIPE3aeMon u3 060onoYku AByMS napannenbHbiMu cedeHusiMu. Metoauka
onpeaeneHus NpeaensHoro HanpsbkeHus uarnba npueeaeHa B 4.2.

Ona AHWL, YCTAHOBMNEHHbLIX HA OMOPHbIE CTOMKM, UCTIONL3YIOT PELLEeHME NO ONpeaerneHuio npeaernbHO
Harpyskmu 3Toro y3na.

MeToaukm pacyeta Ha NPOYHOCTb KOPMNyca B MECTe KPENNEeHUs HECYLLMX YLLIEK, ONMOPHBIX Nnan, ceanoBbIX
onop, ONOPHbIX CTOEK NPUBEAEHbI B pasaenax 5—9.

MeToauka pacyeta Ha MPOYHOCTL CBAPHLIX LLUBOB MPUBAPKU OMOPHLIX Y3MOB K KOPMYyCy MpUBEAEHA B
pasagene 10.

Ecnu OTHOLIEHUE TONLWMHBI CTEHKM K pACHETHOMY AUAMETPY UMM APYrne COOTHOLLEHUSA pa3MepoB arne-
MEHTa COCyAa BLIXOAAT 3a npefernbl rpaHul, NPUMEHEHUs pacyHeTHbIX POPMYI, YCTAHOBIEHHbLIX B pasje-
nax 5—9, gonyckaerca MCnonb30BaTh ANs onpeaeneHnss HanpsXKeHHO-4eDOPMUPOBAHHOTO COCTOSTIHUST KOP-
nyca B MeCTe KpenneHusi ONOpPHbIX Y3II0B YMCTIEHHbIE UMK Apyrue cneuunanbHble MeToabl pacyeTa. [pu aTom
OLIEHKY NMPOYHOCTM 0Bevaek B MeCTax KpenmneHusl HeCYyLUMX YLLUEK, OMOPHbIX Nan u ceAnoBbIX ONop NpoBOAST,
UCXOAA M3 MPEeAenbHOro HanpsHkeHus u3rmba unu JOCTUKEHMSA MPEefernibHOr0 COCTOSIHWUSA OMUCAHHOW BbILLe
YCNOBHOW 6anku-nonocku nNpsiMoyroribHOr0 CEYEHUs, UMEIOLLEN eAVHUYHYIO LUMPUHY K Bbipe3aemoi U3 060-
TNOYKU ABYMS NapanmnenbHbIMU CE4EeHNUAMM.

4.2 NpepgenbHOe HanNnpsXeHue nrnoa

MpenenbHoe HanpsbkeHue marnba B MecTe KPemnreHus onop BbIMUCHSIOT No dopMyne, kotopas orpa-
HUYMBAET MECTHbIE HanpPsHKeHWUsA u3rnba B 3aBUCUMOCTU OT MECTHbIX MEMBPaHHbLIX HANPSHKEHUI U CTENEHU
Harpysku o6LWUMn MEMOPaHHBIMU HaNPSHKEHUAMM

[0;]=K;-Ky[o] (1

1- 93
rae K, = 2 :

2
1 1 2\ a2
(5+ﬁ1.192)+ [§+1§}1-‘62) +(1-3)03

{1,25 — ons pabounx yCroBwiA,
2 —

1,05 — onsa ycnoBuiA UCMLITAHUS U MOHTaXa;
[c] — monyckaemoe HanpshkeHue anemMeHTa cocyaa Wnu annapara, K KOTOPOMY KpenuTcs onopa, onpeaense-
moe no MOCT 34233.1 ana pabounx ycrnosui n 4nNs yCNOBUIN UCMbITAHWUA U MOHTaXa.
KoadpchmumeHT 84, NnpeacTaBnsaioLni OTHOLLEHWE MECTHBIX MEMOPAHHbIX HAMPSXXEHNUI K MECTHBIM 13-
rMOHbLIM HANPSHKEHUAM B MECTax KPEMNNeHMa ONOpHbIX YCTPOUCTB, NpuBeaeH B 5.4.4,6.4.4,6.4.8, 7.1.7.3.
KoadhduumeHT 3, Bbiuncnsaiot no dopmyne

9y =—m @
2 K, [G](P.
Mpu 9, < 0 npurumatot 3, = | 9, |, a 3HaK KOS DULMEHTa J; MEHSIOT Ha OGPATHBIIA.
Ecnu paccrosiHme Mexxay OnopHbIM Y3NoM 1 Grnimkaiumm cBapHbIM LUBOM 6onee /D, - s, TO NpuHUMaltoT
¢ pasHbiM 1. O6WMe MeMOPaHHbIE HaNPsXXeHUs Gy, ONPEAENAIOT B COOTBETCTBUMU 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 O0wme MeMOpaHHbIe HaNpsKeHUA

4.3.1 O6wee membpaHHOe MepUANOHANbHOE HaNPSPKEHUE B LMIMHAPUYECKON obevaiike BbIYUCNSAIT

no hopmyne
p-D
= P [F + M ) ®3)

G =
MX 4(s-c) =-D,(s-c) D,

4.3.2 O6uee membpaHHOE MEPUAMOHANbHOE HanpshKEHME B KOHMYECKON OOevalke BbIMUCHSAIOT MO

dopmyne
_ p-D, 1 4M
= + F+r—| 4

Omx 4(s-c) =-D, (s—c)cosa[ D, J )

4.3.3 ObLiee memBpaHHOE KOMbLIEBOE HAMPSHKEHUE B LUMMHAPUYECKON U KOHMYeCKOol obevarikax Bbl-
4ncnaT No opmyne

o L
my " 2(s-c)

4.3.4 O6uwee membpaHHOe HanpsbkeHne B cdhepudeckon obevaiike, cchepuyeckom cermeHTe Topocde-
pVYECKOro AHULLA W SNMANNTUYECKOM AHULLE BLIMUCTISAOT No chopmMyne

®)

5, = Do
m~ 2(s—c)

4.3.5 PacyeTHbI gnameTp Dp BbIYUCNAIOT N0 hopMynam:
- ANA UMNuHAPUYECKONn obevariku

®)

D, = D; Q)
- NS KOHU4YecKkon obevanikm
D
D, =< ®)
coso

- Ansa cdepuyeckor obevankn u chepuyeckoro cermeHTa Topocepudecknx gHuLL

D, = R; ©)

D2 (D? - 41?)
D =—,/1—4 24 10
P 4H X p* (19

- 4N annuntuyeckoro gHuwa c H/D = 0,25

2
X
Dp=D,/1—3(E) . A1)

- Anga AaNAMNTUYeCcKoro AHuLua

5 Hecyuwue ywkn

5.1 PacyeTHble Mmogenu

OCHOBHblE pa3Mepbl HECYLLMX YLUEeK NpUBeAEHbl HA pUcyHkax 1—4, npuyem HecyLume YLIKU NpUMeHs-
l0TCA KaK C NoAKNaAHbIM JIMCTOM, Tak u 6e3 Hero.

5.2 YcnoBusi npuMeHeHuA pacyeTHbIX popmyn

5.2.1 ®opmynbl NPUMEHSIOT, Koraa (S — c)/Dp <0,05.

Mpwn Hanuuum nofgknagHoro nucta hopMyrnbl NPUMEHSAIOT, koraa by < 1,5b, S, 2 s.

5.2.2 Harpyska F; feiCTBYET B NMOCKOCTW HECYLLIETO YLLUKA.

5.2.3 K Topocthepuyecknm gHULLAM HecyLlee YLIKO AOIMKHO ObiTb MPUBapeHo B 06nacTn chepuieckoro
CermMeHTa, K annunTuYeckum aumwam — B oonactn 0 < x < 0,4D.
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5.2.4 Mpu onpeaeneHumn Harpyskn £y Ans cOCya0B U annaparos C HECYLUUMU yLLKaMU BETPOBbIE U Celic-
MUyeckue BO3J:|eI7ICTBVIFI HE Y4YUTbIBAIOT.

e

Lokl b ok b b L L N L L LN LLLLLLLLU LLY L

by/2 b,

7 AF

AF,

€4

by
by

QQ.

PucyHok 1 — Hecyluee yLIKo ¢ nogknagHeM KoMbLOM, MpuBapeHHoe B MepUANOHaIbHOM HanpaBneHun
LMnmHapudeckoit obeqaiikn, He YKpenneHHo KOMbLIOM XEeCTKOCTH

% F, AF
/
& 7 S
y A oy, S
b2 ! b, !
b1 \
by aQ

PucyHok 2 — Hecyuee yLIKO ¢ NOAKNaAHbIM KOSTbLIOM, NPUBApPEHHOE B OKPYXXHOM HanpasBneHuu
K UnnuHapuyeckoit oGevaiike, He yKpenneHHo KonbLIOM )KeCTKOCTH

aA

AR RN

& — B OKpPY>XXHOM HanpaBrneHuu 6—B npoAoJyibHOM HanpaBfieHUn

PucyHok 3 — Hecyllee yuiko, npuBapeHHOe K YKPEreHHOR KOMbLIOM XXeCTKOCTH
LunuHgpu4deckoil obevaiike
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PucyHok 4 — MNpuMepbl NPUMEHEHWUSA HeCcyLLMX YLIeK

5.3 Pacuet ycunusa

Harpysky F,, Ae1CTBYIOLLYIO HA HECYLLEE YLUKO, ONPeaensioT no cneynanbHeiM MeToAam pacyeTa.
[ns CMMMETPUYHOIO COCyaa, 3aKpPEemnneHHOro Ha ABYX CUMMETPUYHO PACNOMOXKEHHbIX HECYLLMX YLUKAX,
Harpy3ky Ha HecyLlee yLLKO BbIMYMCHISIOT 1Mo dhopmyne

_ G
2cosa,

Fy (12)

5.4 Mposepka HecyLWen cnocoOGHOCTU 06eYankn, He NOAKPENSIEHHOW 31eMEHTaMM XKeCTKOCTU

5.4.1 Hecywasn cnocoBHOCTL obevaliku B MECTE MPUBAPKU HECcywero ywka 6e3 nogknagHoro nucra
JOJDKHA YAOBMNETBOPSATL YCIOBUIO

[ci](s —c)2
2
b, 4

F <[Fl=

(13)
|6K3 cosa1‘ +

- e2
sino., ——2cos .
1 1

&

5.4.2 Hecyujas cnocobHoCTb 06evaiiku B MECTe NMPUMBapKWM HECYLLEro ywika ¢ NOAKIMaAHbIM IIUCTOM
[IOIKHA YAOBIETBOPSITL YCINOBMIO

Ks[o; ](s- cy

12(e +8 )
|6K3 oosa1| +%K4

3

Fs[F, - (14)

)

sina1 -

cos al

91 +32

5.4.3 KoahdhuumenTsl Kzu K, onpeaensioT no rpadmkam, npueeaeHHLIM Ha pucyHkax 5 u 6, B kauecTse
ANWHBI HECYLLIETO YLLIKa B MECTe NpuBapku kK obeyanke by NPUHUMAIOT:

b by — ana Hecywmx ywek 6e3 NOAKNAAHOTO. NNCTa;
0~ by — Ans HecylMX yLeK C NOAKNEAHBIM. NCTOM.
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PucyHok 5 — KoadppmuymneHT Ky
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PucyHok 6 — KoathuumneHT K,
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KoadhuumeHT Kg BbIMUCTAIOT Mo hopmynam:
- ONSTHECYLUMX YLLIeK, MPUMBapPEeHHbIX B NPOAOABHOM HanpasBAeHun

Ky = min{exp(1,0882 -1,4216x +0,26544Inz +1,1 1Inx)+1; 2,0};

- AN HECYLLMX YLIEK, MPUBAPEHHbIX B OKPY>XHOM HanpasieHnn (15
K =min{exp (10848 - 2,0892x +0,32775Inz+1,09Inx)+1; 1,8},
2b, Dp
rae napamerTpbl X = D—p, z= 2(s —c)'
5.4.4 Tpu onpeaenenun [c}] no popmyne (1) koahPUUNEHT K| BBIMMCAAIOT CO CNEAYIOLIUMU 3HAYEHU-

amm 3, n9.:

112

- ANSl HECYLLMX YLLIEK LMNUHAPUYECKMX U KOHMYECKNX 0Devaek, NpUBapeHHbIX B NPOAOSIbHOM Hanpasne-
HUW, 8, NPUHUMAIOT paBHbLIM 0,2; 8, BLIMMCNAIOT NO dhopmyne (2), G, paBHOe Oy, BBEIMMCTAIOT MO cdopmyne (5);

- ANS HECYLLMX YLUEeK UMAUHAPUYMECKMX N KOHUYECKux obevaek, MpMBAPEHHbIX B OKPY>XHOM Hamnpasse-
Huwn, 8, npuHMMaloT pasHeIM 0,3; 3, BLIMMCRAIOT NO hopmyne (2), Gy, PaBHOE Gy, ,, BLIMUCASIOT N0 hopMyre
(3) unu (4) COOTBETCTBEHHO.

5.4.5 [Ina HeCywWwmX yLeK, NPMBaPEHHbIX K BbINYKbIM AHULLAM, pacyeT cneayeT NPOBOAUTL OTAENbLHO ANs
HECYLLIero yLuKka, NPpMBapeHHOro BAoNbL obevaiiku, n AN HECyLLEero yLuka, NPUBApEHHOro0 B OKPY>XKHOM Hanpas-
nexnn obeyanku, BblUcnaa B 060mux cryyasix 6, no cpopmyne (6). Pewsaioumm Gyaet meHbLuee 3HaveHune [F],.

5.4.6 [Ina ycnoBuit MOHTaXKa NpU OTCYTCTBUK 0BLIMX MEMOPAHHbLIX HaNpPsHkeHWi Gy, NpeaenLHoe Ha-
npskeHne nzrmba NPUHUMAIoT:

- DNSTHECYLUMX YLUEK, TPUB2PEHHbIX K LIMIMHAPUYECKUM U KOHUYECKUM
o6eyaiikaMm B NPOAONLHOM HaNpPaBneHUn

[0;]=209[c];
- ANSIHECYLLMX YILIEK, TPUBAPEHHBIX K BbIMYKNbIM AHULLIAM WA K LIMAUHA-
PUHECKVM 1 KOHUYECKVM 0BevaiikaM B OKDYXHOM HanpasneHum

[0;]=192[c].

(16)

5.5 Mpoeepka Hecywen CNOCOGHOCTU LIMITMHAPUYECKON 06evaliku, NOAKPENnneHHON KOmMbLIOM
KECTKOCTM, PacnorioXeHHbIM HENOCPEACTBEHHO NOA HECYLIUM YLIKOM

5.5.1 MNpu pacuete r, 3, Wy n W, yuuTbiBaioT 3chpeKTUBHYIO HECYLLYIO AnMHY [, 0GeYalik1, BbIMUCTIsE-
MYI0 o popmyne
I, =t+11/D(s-c). 7

5.5.2 Hecywias cnocoBHOCTb J0IKHA YAOBNETBOPATL YCMOBUIO
4[c] W,

Fy<[F]y= Ky-r

(18)
KoathdhmumeHT Kg BLIMMCRAIOT Mo chopmMynam:

- ANSIHECYLUMX YLLEK, MPUMBAPEHHbIX K LMJIMHAPUHECKUM U KOHUYECKUM
oGeuaiikam B NpoaosbHOM Hanpas/ieHUU

2
4e, W,
Kg = /cos2 a1+[—3-—1] sin? o,;
r w,

- IJISTHECYLLMX YLLIEK, NPUBAPEHHBIX K BbIMYK/bIM AHALLAM UAW K UMINHA-
PUYECKUM U KOHUYECKMM 06eyalikaM B OKPYXXHOM HanpaB/ieHUn

[ (19)

€3 .
(0,5+10 : )‘cosa1| +[sina|

Kg =max ]cosa1|+29r—3\sina1

4+109—3
r

Ecnu [o], > [o], TO BMECTO [o], noAcTaBnAioT [o].
11
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6 OnopHble nanbl

6.1 PacuyeTHble Moaenu onopHbIX nan

6.1.1 OCHOBHbIE pasmepbl OMOPHLIX fan NPUMBEAEHLI HA PUCYHKE 7, MPUYEM ONOPHbIE Nanbl NPUMEHSIOT
KaK ¢ NOAKNaAHbIM MUCTOM, Tak u 6e3 Hero.

h

(m / ] I
g g
- i Sy _ - Sy | -
Q < < <
Iv‘,g ép |
Sy T 4
! A ! A
\____ 2. F A
b, b,
b, by
A C
C : —
I 1 y | fl ——
=S
S7= S ” @ Il s,
ey < Y <
"“D i
s [ s
- J 2 A [ J %2 . ¥
by Fq by Fy
by b,
B D

PucyHok 7 — OCHOBHbI€ TUMbI OMOPHbIX Nan

6.1.2 Cocyabl 1 annapatbl C ONOPHLIMMK NanaMy yCTaHaBnMBatoT NGO Ha cneunanbHble CTPOUTENbHbIE
METAaNMOKOHCTPYKLUMMU, MO0 HA MEXITAXKHbIE NEePEKPbITUS.

6.2 YcnoBusl npMMeHeHus pacyeTHbIX popmyn

6.2.1 OnopHbie nanbl NPUCOEANHEHBI K LMNUHAPUYECKUM UMM KOHWYECKUM oBevaiikaMm. HanpaBneHue
OelCTBUSA YCUNMa NPUHUMAIOT napannensHO 0cu obevaiiku.
6.2.2 PacyeTHble hopMyIibl MPUMEHSIOT MPW YCIIOBUAX:

$-C < 0,05,
b,

g>0,2h,

h1
0,04<—-<0,5,
D
p
b,

0,04 <2 <0,5,
Dp

b3
0,04<-2<0.8,
DP

12
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by 20,6,
by <15h,,

S, 28

6.3 Pacuet ycunum

6.3.1 BeptukanoHoe ycunue, AeiCTBYIOLLEE HA ONOPHYIO nany, BLIYUCAAT No hopmyne

G M

—t——F————— — aan=2unn=4
2 Dp+2(e1+s+sz)

F = (20)

e, m
3 0,75[Dp +2(e1 +s+sz)

] — ana n=3.

Ecnun HeM3BeCTHO TOYHOE 3HAUYEHME PACCTOSAHUA MEeXAY TOUKOM NPUIOXKEHUA YyCUIMA U 0Gedankon unu
NOAKNaAHbLIM NIUCTOM, TO €, NMPUHNUMAIOT PaBHbIM 5/67,.

6.3.2 Mpu Hanu4uMmM BHELLHETO n3rnbaioLero MOMeHTa M onyckaeTcs yCTaHaBnuBaTh annaparT Ha aBe
ONOPHbIE Nanbl NPU YCIOBUMW, YTO MOMEHT AEWUCTBYET B NNOCKOCTM ONOP.

6.3.3 NMpwu n, paBHom 4, o6ecneunBaloLLIEeM PpaBHOMEPHOE pacnpeaeneHue Harpy3ku mexay Bcemmu onop-
HbIMM nanamm (TOYHbIM MOHTAX, YCTAHOBKA NMPOKNaA0K, noanueka 6eToHa u T. 4.), BEPTUKANbLHOE YCUnue Bbl-
4YUCAIAKT Mo popmyse

G M

F=8, M
1 4+Dp+2(e1+s+sz)

1)

6.3.4 Ecnu HeoBxoaMMoe YUCO OMOPHBLIX Nan NPeBbILAET 4, PEKOMEHAYETCA NPUMEHATL KOMbLEBYIO
onopy.

6.3.5 NopusoHTanbHoe ycunme, AeicTayiollee B OCHOBaAHMM ONOPHON Nanbl UM B OCHOBAHWUMW CTOWKY,
B CMy4ae NpMBapKK K HEM ONOPHON nanbl BLIYUCAAIOT NO hopmyne

Q
Q=— (22)
n
6.3.6 OKkBMUBANEHTHOE NINEYO HArpysku €, B Cry4ae NPUBapk1 OMOPHOI Nanbl K CTONKE BbIMUCASIOT NO
¢dopmyne
Q-h
e, =6+ ? (23)

1
6.4 Mposepka Hecylwen CNOCOGHOCTN 06evalku
6.4.1 Hecywjan cnocoGHOCTL 0Geuaiikn B MeCTe MpuUBapku ONOPHONM nanbl 6e3 noaknagHoro nucra
NOIMKHA YAOBIIETBOPATH YCIIOBUIO

ey
F, < [F, = [0,-71';1.(; o (24)

6.4.2 Mpu hi < 0,5 3HaueHue [F];, nony4eHHoe no chopmyne (24), HEOGXOAMMO YMHOXUTb Ha [0’5+h£}
1 1

6.4.3 KoachuuneHT K, BIMUCTIAOT N0 hopmMynam:

- AN KOHCTPYKLUM OMOpHO# nans! Tunos A u C (CM. PUCYHOK 7)

K, = exp[(— 5,964 —11,395x — 18,984y — 2,413x2 — 7,286xy — 2,042y2 + (25)
+0,1322x3 +0,4833x2y +0,8469xy2 +1,428y3) 102 ;

13
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- ANS KOHCTPYKUMKW ONOPHOM nanbl Tuna B (CM. pucyHok 7)

exp [(— 26,791— 6,936 — 36,330y — 3,503x2 — 3,357xy +2,786y2 +
+0,2267x3 +0,2831x2y +0,3851xy2 +1,370y3) 102 |;

K; =min (26)
exp[(— 5,964 —11,395x — 18,984y — 2,413x2 — 7,286xy — 2,042y2 +
+0,1322x3 +0,4833x2y + 0,8469xy2 + 1,428y3) 1072 ] ;
- ANS KOHCTPYKUUK ONOPHON nanbl Tuna D (CM. pUCyHOK 7)
K; =exp [(- 29,532 - 45,958x — 91759z — 1,801x2 - 12,062xz - 18,87222 + @)

+0,1551x3 +1,617x2z + 3,736 x22 +1,425z3)10-2],

h b
r,uex=ln( P ); y=Ih—; z=In%,
2(s-c) D, D,

6.4.4 NpepenbHoe HanpsxeHue nsrnba [o;] BbramcnaloT no copmyne (1).
Mpu a1om K, BbIMCAAIOT Npu 34, pasHom 0,3, 3, — no copmyne (2), e G, paBHoe Gy, ,, — NO ¢Hop-
myne (5) ANA KOHCTPYKUMIA ONOPHLIX nan Tunos A, B u C n G, paBHoe G,,,,, — Nno copmyne (3) unu (4) ans
KOHCTPYKLMW OMOPHBIX flan tuna D.
6.4.5 Hecyujas cnocoBHOCTL o6evariku B MecTe NpMBapku ONMOpPHOMN Nanbl C NOAKNAAHLIM NUCTOM AO0SMK-
Ha YAOBMNETBOPATb YCIIOBUIO
[o; 185 (s—c)”

F1 . [F]1 - Ka (e1s +s2)

(28)

6.4.6 Mpu by/bs < 0,6 sHaueHue [F],, nonyuyeHHoe no hopmyrne (28), HEOGXOAUMO YMHOXMUTL HA
(0,4 + by/by).
6.4.7 KoadhdpuLMeHT Kg BbIMUCTIAKOT MO hopmyne
exp[ (- 49,919 - 39,119x — 107,01y, —1,693x2 - 11920xy, — 39,276y +
+0,237x3 +1,608x%y, +2,761xy? - 3,854y3 }102 |;

Kg =min (29)
exp[(- 5,964 —11,395x — 18,984y — 2,413x2 — 7,286xy —
- 2,042y? +0,1322x3 +0,4833x2y +0,8469xy2 +1428y%)102 ],
D h b.
rne x = In[2 B ]; y=lh-L; y,=In2,
(s-¢) D, D,

6.4.8 MNpepenbHoe HanpsxeHue narnba [o;] BbrMCnAIOT No copmyne (1).
Mpu 3T0M K, BBIMMCAAIOT Npu 94, paBHom 0,4; 3, BLIMMCAAIOT NO chopmyne (2), rae G,,, paBHoe Emy, co-

rnacHo cpopmyne (5).

7 CepnoBble onopbl

7.1 PacuyeTHble mogenu

7.1.1 Pac4eTHble MOAENU COCYAOB HA CEANOBbLIX ONOpax NPUBEAEHbl HA PUCYHKaX 8 u 9.

14
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23H ,, L2

i R F: A A A

a — cocyp, onvparoLMACA CUMMETPUYHO 6 — cocypn, onNuPaloLWMACA CUMMETPUYHO
Ha OBe cearnoBbie onopbi Ha Tpu unu Gonee onopbl

M

Fy TFz

8 — cocyAl, ONUPaIOWUACA HECUMMETPUYHO

PucyHok 8 — Cxembl pacrnonoxeHUa ceanoBbIX ornop ANA COCyA0B annapaTos

6 — unnuHapuyeckas obevaiika, NogKpenneHHasl KonbLaMn XeCTKOCTH

PucyHok 9 — PacdeTHas cxema cefioBoii onopbl

15
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7.1.2 YcnoBuA NpMMeHeHUA pacyeTHbIX opmyn
PacueTHble dhopMynbl NPUMEHUMBI NMPU BBINMOMHEHWUWN YCIOBUIA:

60° < 8, <180°,
2=° <005,
D
5,28,
8, 28, +20°,

A 2 (s—c)yD(s-c).

7.1.3 PacueTHasa cxema onpegesieHus yCunum

B ka4yecTBe OCHOBHOW PaCcyYETHON CXeMbl ANA ONPEeAeneHus ONoPHbLIX YCUITUIA, MOMEHTOB U MOMEPEYHbIX
yCounuii NpUHUMAIOT Banky NEPEMEHHOrO KOMbLEBOr0 CEYEHUS, LUAPHUPHO OMEPTYIO B MECTaX PaCrONOXKEHNS
OMOpP W HAarpy>XeHHy0 B 00LLEeM Criyvae pacnpeaeneHHbIMA U COCPeAOTOYEHHbIMUA YCUITUSIMU B 3aBUCMMOCTH
OT KOHCTPYKLMM cOCyaa. PacyeTHble YCUIMA U MOMEHTbI ONpeaensioT METodaMn CTPOUTENbHOW MEXaHUKM.

Ha pucynke 10 npeacraBneHbl BO3MOXHbIE PACHETHbIE CXEMbI AMNA LUIIMHAPUYECKOTO COCyaa NOCTOSH-
HOro ce4yeHua ¢ annuntun4eckuMmn gHuamu, CUMMETpPU4YHO onepToro Ha aAse, TpU U Bonee onopeol.

q
r
YYVYVYVIVVVVVIVVYVIIVVVVIVY

Wt N

F1 L F1

a — opHonponeTHas 6anka
q

OO SO T
Mo( Mo

9%11%11% %’1?&

IF, IF, IF, IF,

6 — MHoronponeTtHasn 6anka

PucyHok 10 — Pac4eTHble cxeMbl 3KBUBaNEHTHOro cocyaa
ANA onpepeneHns ycunui

Ecnu NnpUMEHSAIOTCA CUMMETPUYHO PACNOSNIOXKEHHbLIE OMOPbI, TO HArpy3Ky OT Maccbl Cocyaa W ero co-
JAEpXUMOTo NPMHUMAIOT pacrpeaeneHHoN paBHOMEPHO, AaXe eCnU 04Ha onopa AacT GonbLuyio 0CaaKy, YeM

Apyras.
BecoBble Harpy3ku ansi npuseaeHHON Ha pucyHke 10a 6anku BbIMMCNAIOT NO hopmynam:
G
q=—7\ (30)
L+—H
3
D2
M, =q9g—. 31
0=9 16 (31

MpumeyvaHue — MNpu onpeneneHun My aonyckaeTcs y4uTLIBaTL TONLKO BEC XUAKOCTU B cocye Ge3 yyerta
coBGCTBEHHOM Macchl cocypa.

16
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7.1.4 OnpegeneHue peakuum onop
OnopHoe BepTukansHoe ycunue F; B oGuiem criyuae onpeaensietca MeToaamm TEXHUYECKOH MEXaHNKH
M YYUTBIBAET CYMMAapHYIO Maccy COCyAa U ero COAepXMMOro.
[ns CUMMETPUYHBIX CXEM PacMoOnNOXeHUs ONop, NPUBEAEHHbIX HA pucyHke 10a, ONOpHOEe BEPTUKANbHOE
ycunue 6e3 yyeta fONONMHUTENbHLIX BHELLHUX CUN onpeaensioT no hopmyne
G

F=2 (32)

7.1.5 U3rubaromme MOMEHTLI U NONEpPeYHble YyCunus

M3rmbaroLme MOMEHTBLI CRIEAYET BLIMUCIATL B CEHEHMAX 00edainku Haa onopamu M; n mexqay onopamu M,j
B CEYEHUSX, I1€ OHU UMEIOT HaMbOornbLUNE 3HAYEHUS.

MonepeyHble ycunua cneayeT BbIYUCAATL B CEYEHUsIX 06evankn Haa onopamu Q;.

B obwem cnyyae usrubaioLme MOMEHThbI U NONepeYHble YCUnua onpeaensiioT MeToaammu CTPOUTENbHON
MexaHuku. Ecnu onopel pacnosoxeHbl HECUMMETPUYHO (CM. PUCYHOK 8C), TO nonepeyHble yeunusa Q; cneayer
onpeaensTb B ce4eHusix obeyaikm Hag onopaMu no antope NonepeyHbIX yeunuim ¢ 06enx CTOPOH OT ONopbl U
BbIOMparsL HanbonbLuKne.

7.1.5.1 ina cxembl 6anku, npuBeaeHHON Ha pucyHke 10a:

- ONMOPHOE YCUIME BLIMUCTIAIOT N0 hopMyne

G
Fi=Fy=. (33)
- n3rubaioLmi MOMEHT Haj OnopamMmu BbIMMCAAIOT NO hopmyne
ge?
M1 = M2 = T —Mo; (34)
- MaKCUMAanbHbI M3rmbaloLLMi MOMEHT MeXay ONOPaMU BbIMUCAAIOT NO hopmyne
L a(L 2,Y
M12 =M0+F1 E—a —E E+§H X (35)
- nonepeyHoe ycunue B ce4eHnn 060NoUKM HaZ ONopOo BbIMMCASIOT o hopmyne
L-2a
Q=Q=—"F (36)
L +§H

7.1.5.2 Anqa cxemebl, NpuBeaeHHON Ha pucyHke 106:
- usrubatoume momeHTol M; u M, Haa 1-i 1 n-it onopamm BbIMUCAAIOT MO chopmyre

2 12
M, =M, =max| I _mp; T1 | 37)
2 8
- nsrnbaroLmin MoMeHT M; Hag onopamu (i =2, 3, ..., n — 1) BbIMMCNAIOT No chopmMyne
9
M, =—; 38
=% (38)
- MONEPEYHOoe ycunue B ceveHun o60noYku Haa onopamu BbIMUCARAIOT No hopmyne
Q =05F, (39)

MakcuManbHbIi MOMEHT M,j Mexagy onopamu Ansi CXeMbl PacronoXeHWst onop, NPeacTaBneHHON Ha
pucyHke 106, onpeaensite He Tpebyercs.

7.1.6 MpoBepka Hecylei cnocOOHOCTU o6evyaliku B CeYeHUM Mexay onopammn

HecyLyto cnocoBHOCTL 0bevariku B cedeHun Mexay onopamu [CM. Touky (7) pucyHok 8a] cneayeT npo-
BEPATb NpU yCnoBun

max{Mi.} >max{M;}. (40)

17
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7.1.6.1 Cocyael, paboTaloLme NoA BHYTpeHHUM M3BLITOUHLIM faBneHrem, cocyabl 6es gaBnenus
Ycnosue NpoYHOCTH:
p-D  4M;-K,

4(3\‘C)+1:-D2(s—c)s[c](p’ @1

rae M,-j— U3rnGaloLLMit MOMEHT, BbIMUCHISIeMbIii 1o 7.1.5;
Kg — KO3(hULMEHT, YyUMTLIBAIOLLMI YacTUYHOE 3anNONHEHNe XWAKOCTLIO, BBIMUCTISIOT N0 chopmyne

1.6 -0,20924(x - 1) +0,028702x (x — 1) +
+0,4795-1072 . y (x—1) —0,2391-108 . . y (x — 1) -

Kg =max4(-0,29936-102 (x - 1)x2 - 0,85692.106 (x—1)y2 + ;1 42)
+0,88174-105x2 (x - 1)y - 0,75955. 1082 (x —1) x +

+0,82748-104 (x — 1) x® +0,48168 - 10~9 (x — 1) 3
b . _L

raey = H .
nys—c D

Ecnu paccrosiHue Mexay pacHeTHbIM CeueHreM 1 GIIVKaNLLUM KONbLIEBbIM CBAPHBIM LUBOM Gonee ,/D«s,
TO B (popmyne (41) NPUHMMAIOT @ paBHLIM 1.

Ycnosue ycTOMYMBOCTH: |M

A
—=<1 43
7.1.6.2 Cocyabl, paboTaioLLme Noj HapyXHbIM AaBNeHnem
Ycnosue ycTon4nBOCTHU:
1ol M

—+ <1, 44
1" o
rae [M] — ponyckaembliin U3rnbaiowmini MOMEeHT;
[p] — oonyckaemoe HapyXHOe AaBfneHue.

B cnydyae o6evaiiku, ykpenneHHON KosbLiaMm XeCTKOCTH, JONYCKaeMoe HapyXHOe AaBneHue onpeaens-
10T B 06N1acTu Mexay ABYMSI COCEAHUMMU KOMNbLIAMM XKECTKOCTH.

7.1.7 MNpoBepKa Hecylwen CNOCOGHOCTU 06e4aiku, He YKpenneHHON KosibLlaMU XKeCTKOCTU B 06-
FlacTH OMOPHOrO y3na

HecyLiyio cnoco6HOCTL 0beyvaliku cneayet NpoBepsATh Y KpaeB ONOPHOTO y3na, re BO3SHUKAIOT Hanbonb-
LUME MECTHBIE HaNPSHXKEHUA:

- B MEpPUAMOHANLHOM HanpaBneHUN B HUXKHEN TOUKE ONUPaHUA [CM. TOUKY (2) pUCYHOK 9a];

- B OKPY>XKHOM HanpasneHuu y rpebHen ceanoBoii onopbl [CM. TOUKy (3) pucyHok 9a].

Mpu CMMMETPUYHOM PaCMONOXEHUW ONOP NPOBEPKY NPOBOAAT TOMLKO B 061acT HENOABWUXXHON OMNOPbI.

[ns HeCUMMETPUYHOTO ONMPaHUA cocyAa NPOBEPKY NPOBOASAT B 06MAacTU BCEX ONMOPHbIX Y3I10B.

7.1.7.1 BcnomorarenbHble napameTpbl U KOIPMULIMEHTbI

Mapamerp, onpeaensiemblit paCCTOAHUEM OT CEPeZiMHbI ONOPbI 40 AHULLA, BLIYUCHSIOT N0 popmyne

a ’s—c
=283—,—. 45
Y o\ b 45)

MapameTp, onpeaenseMblii LLUPUHONM NOsica ONopbl, BLIMMCAAIOT No dopmyne
b

=0,91——. (46)
P JD(s-¢)
Koadp(hnLMeHTbI, yUMTHLIBAIOLLME BIIMSIHWE LUIMPUHBI NOACA ONOPbI, BLIYUCASIOT NO hopmynam:
exp(-P,)sin
Ky = max{m; 0,25}; @
1
Ky = 1-exp(=py)cospy 48)
By

18



FOCT 34233.56—2017

KoadphuLMeHTbl, Y4UTLIBAIOLLME BAMSIHUE Yrna OXBATa, BbIMUCHAIOT N0 (hopMynam:
115-0,14323,

" anfoss) 0
max{1,7 - 2’181 ; 0}

Kis = W; (50)

_ 145-0,435, 1)

47 sin(0,58,)

KoahduuneHTbl, yunTbiBaoLMe BAUSHUE PacCTOsIHUS OT CepeauHbl ONopbl 40 AHULIA U yIma oxBaTa,
BbIMUCTIAOT N0 POPMynam:

K, = min{1,0; 0'87_”37}; (52)
61
065 |m
1+(67)% V3%

KoathdpULMEHT, yuuTbIBAIOLLMIA BIIMSIHUE LUMPUHBI NOSICA ONOPbI U YINa 0XBaTa, BbIMUCAAIOT Mo (hopmyne

1
K, = —. (54)
1+0,6 i/— (—)81
s-¢ \D

Mpu BbluMCNEHUN KOIDPULINEHTOB K ,—K,7 pasMepHOCTL yrna &, B chopmynax (49)—(54) npuxumaror
B paZvaHax.

7.1.7.2 O6Lwee memBpaHHOE MepuaAMOHANbHOE HaNpsXXeHUe

O6Liee MeMBpaHHOE MepUAMOHaNbLHOE HanpshkeHUe u3rnGa oT BeCoBbIX HArpy3oK, eicTByloLlee B 06-
nacTu OMOPHOTO y3na, BbIYUCHSAIOT Mo (opmyrne

Ky =1- (53)

4M.
Omx = (55)
n-D?(s-c)
rae M; — nsrnbatoLLnii MOMEHT, BbIYMCASAEMBINA N0 7.1.5.

7.1.7.3 UunuHapuyeckas obevaiika 6€3 noaknagHbiX NMCTOB B MECTe ONOpbI
Ycnosue npoYHOCTH:

Fy <min{[F,:[F5}. (56)

rae [Fl, — Aonyckaemoe OnopHOE YCUIME OT HArpy>XeHus B MEPUANOHaNLHOM HanpasneHnn [Touka (2) pucy-
HOK 9a], BbluMcnsiemoe no chopmyrne

~ 0,7[0,.]2 (s-c)yD(s-¢c)

(57)
K1o : K12

[F],

[Fl; — Aonyckaemoe onopHOe YCUNME OT HArpy)XeHUs B OKPYXXHOM HanpasneHuu [Todka (3) pucyHok 93],
BblYMcnseMoe no cpopmyne

0,9[c;],(s~¢c)yD(s-¢)

[F] = (58)
3 K14 'K1s 'K17

rae [o],, [0]s — npeaenbHble HanpsbreHus u3rnba [c;] B MEPUANOHANEHOM [TOYKA (2) PUCYHOK 98] U OKPYXKHOM
[Touka (3) pucyHok 9a] HanpaBneHUsiX COOTBETCTBEHHO, BblMUCNAEMbIE MO hopmyne (1).
KoadbduumenTsl 84 1 3, Ansa BblumcneHns koadduuneHTa K npuseaeHsl B Tabnuue 1.
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Ta6nuua 1— KoschuuyneHtsl 9, 1 9,

HanpasneHue narnéa 9, 94 922
MepuauoHaneHoe 0,23K,, - K, 5 1 [ p-D  _ } 1
B TOYKe (2) e “Omx 7 11
(cM. pucyHok 9a) KizKio K, [o] 4(s-c) ™ |K,[o]
OkpyxHoe 0,53K,, p-D
B ToYKe (3) 0

_K14 Kig Kiz Si"(0'551)

(cM. pucyHok 9a)

Ans 9, NpMHMUMAIOT 0AHO U3 3HaueHuii 8, 4 unn 9, ,, ANA KOTOPOro NpeaenbHoe HanpsxeHue uarnba
Oyaet HanmeHbwnM. KoapdnumneHt K, BEIMUCNIAIOT Tak e, kak B opmyne (1).

HanpskeHue 6,,, BbluncnsoT no gopmyne (55).

MpoBepky yCTOWYMBOCTM NPOBOAST NO hopmyne

2
M+|ﬂ+‘i+[&] <1 (59)
(] [M] [F] \[@
rae p — pacyeTHOE Hapy>XHOe fJaBneHue (4na cocyaos, paboTaloLwwmx nog BHYTPEHHUM M30bLITOYHBIM AaBne-
HUEeM, NPUHUMALOT p paBHbIM 0);
[p] — nonyckaemoe HapyxHoe aaBneHue (ans obevaiiku, YKPEnneHHOW KomnbLamu XeCcTKOCTU, aonyckae-
MO€ Hapy)XXHO€e JaBMeHne ONpeaensoT B 00nacTn Mexagy ABYMA COCEAHUMU KOMbLIAMMU XKECTKOCTH);
Fy — 3(pdheKkTMBHOE 0CEBOE YCUMUE OT MECTHBIX MEMOPAaHHbLIX HAMPSHKEHWIA, AENCTBYIOWMX B oBnacTu
0nopsbl, BbIYUCHIAEMOE MO hopmMyre

T D
Fe =FizK13'K15\f;- (60)

7.1.7.4 Uunungpuueckas obevarnka ¢ noaknagHbiMu nUCTaMu B MeCTE ONnopbl

[MpoBepKy NPOYHOCTU U YCTOMYMBOCTU CTEHKM cocyaa npoBoasaT no 7.1.7.3, npuHumas cneayiome no-
NOXEHUSA:

- NoAKNagHoM fIMCT paccMaTPUBAIOT KaK CeAnoBYI0 ONOPY LUMPUHOIA b, C YINOM 0XBaTa J,;

- BO BCeX ¢popmynax BMECTO b cneayeT NPUHUMaThL by, BMECTO &1 CNEeAyeT NPUHMMATD O,, TONLUMHY NoA-
KNagHoro NUCTa He YyYUTLIBAIOT;

- MOAKNAAHON NUCT PaccMaTpUBAIOT KaK YCUNEHME CTEHKU cocyaa, BO BCeX (hopmynax BMECTO (S — C)
crneayet NOACTaBNATh Sy, BLIMMCAAEMYIO NO hopmyne

s 2
et =(5-¢) 1+(s—2) . 61)

-C

7.1.8 Nposepka Hecywen CNOCOGHOCTU 06e4aNKK C KOSNIbLIOM XECTKOCTU B 06nacTu OnopHoro ysna
7.1.8.1 Npoeepka NPOYHOCTU U YCTONUUBOCTU CTEHKMU cocyaa:

a) cocyabl, paboTalome Noa BHYTPEHHUM U3ObITOUHLIM AABIIEHUEM, NPOBEPAIOT:

- MO YCNOBUIO NPOYHOCTHU

4(s—c)+1|:.D2(s—c) <[} ©2)

rae M; — narnbaiowmi MOMEHT no 7.1.5;

- N0 YCNOBMIO YCTOWYMBOCTM CREAyeT NpoBepATb no chopmyne (59), npuHumasn p n F, pasHbimm 0;

6) cocyabl, paboTalome noa HapyY>XHbIM AaBEHUEM, NPOBEPAIOT MO YCNOBUIO YCTOMUMBOCTH MO hOpMy-
ne (59), npuHumasn F, pasHbim 0.

7.1.8.2 KonbLo eCTKOCTU AOMKHO YAOBNETBOPATL YCNOBUIO NPOYHOCTH

> Kig[M, Jo
""" (05Dte,)
rae Kg — k0athhuuneHT, NpuBeaeHHbI B Tabnuue 2,
20
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Ta6bnunua 2— 3HaveHne koathdpuumeHTa Kyg
3HaueHue koadduLmeHTa K g ANA yrna oxBaTa oy
HeiTtpanbHas
/\ ocb
3HaueHune AnAyrma oxeaTta 61 \ /
'
60° 14 —
90° 21 20
120° 33 28
150° 56 50
180° 103 —
3HaueHus [M,], e, onpeaenatot no Tabnuue 3 (e, > 0 BO BCex crny4asx).
Mpu 9TOM NapameTpbl S, U /, BLIMUCTAOT MO POpMynam:
D c
s, =(s-¢) 1—L u (64)
2(s-c)[s]][s],

I, =t+4,[D(s—c). (65)

3Hak «+» B popmyne (63) npuHMMalOT ANS Konew, pacnonoXeHHbIX CHAPYXXM cocyaa, 3HakK «—» — Angd
KOrevy, pacrnonoXXeHHbIX BHYTPU cocyaa.

B cnyvae npumeHeHnss npodunsa, He npeacrasrieHHoro B tabnuue 3, [M.] cneayer BbMUCIATL MO
dopmyne

[M, =W, o], (66)

rae Wp — NIacTUYECKUI MOMEHT COMPOTUBIIEHNSA NMOLLAAN NONEPEYHOrO CEYEHUA NPoduns, BKNOYasa nno-
wagab /, - s,. HeiirpansHas ocb (ans onpeaeneHns e ) pasaenser niowaab NonepeyHoro ceHeHust
npocunsa Ha ABe PaBHbLIE YacCTH.

Tabnuua 3— Onpegenexve BenuinH [M,], e4 B 3aBUCMMOCTY OT Ce4eHUsI KonbLia

CeyeHue Konbla €y [M,]
t
/]
¢ S t-h-1 -s 2
& __§ ﬁ 0,5[t(h—e4) +te§+(2e4+se)le-se][(5]K
NN
le
b,
4 &
NN\ )
5 - b, -sg+h-s, 1 -s, 0,5[54(h—e4) +5,02 +(2h—26, +55)b, - S5+
e “’:f 2s,
+(2e, +s,)l, s, ||o
SNNNN NN ( 4 e)e e][ ]K
le
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OKOHYaHue mabnuubi 3

CeueHme KkonbLa ey ]
t
7
s,
4 ,4 & ;_: 2s,-h-1,-s, 0,5[234(h—e4)2+2s4e§+
s Y = a
47 4 +(2e4+se)le-seJ[G]K
SRLNININNNINMRTINNG
Ie
t 0
»
.
. 7 5 o] < h-s4=1ls-8, °v*"[“"4(”‘94)2+2t""'5'(”“"'5)+
- (7]
@S ¢///| 28, +(2e4+se)le-se:|[c]K
IRV
le

8 OnopHble CTONKN LMINUHAPUYECKUe

8.1 PacuetHble moaenu OnOpPHbIX LIMAMHOPUYECKUX CTOEK

OCHOBHbIe pa3mepbl UMITMHAPUYECKUX ONOPHLIX CTOEK NPUBEAEHb! Ha pucyHke 11.

D
Sz
do,
S4 O
=~
d,
d4 = d1 é-—'l
—_—
A
F
a — BepTuKanbHas CToika 6 — HaKIOHHAaA CToWKa

PucyHok 11 — Liunungpuyeckue onopHele CTONKK

8.2 YcnoBua npuMeHeHun pacyeTHbixX popmyn

8.2.1 Metoa pacyeta AHULY, YCTAHOBMEHHbIX HA HAKIMOHHbIX ONOPHbLIX CTOMKAX, NPUMEHSIOT, €Cnu UX
B3aUMHOE NepeMeLLEeHUe UCKMIOYEHO.

8.2.2 Metoa pac4yera npumeHsIOT TONbKO AN COCYAOB U annapaTos, paboTaloLmX No4 BHYTPEHHUM U3-
ObITOYHLIM AABNEHUEM.

8.2.3 ®opmynbl NpumeHsIoT nNpu cobniogeHum ycnoeus bs < 1,6b,.

8.2.4 K Topocthepuyeckum gHULLAM ONOPHLIE CTOMKMU AOMKHLI ObITh MPUCOEANHEHBI B 0Bnactu cdepu-
YECKOro CerMeHTa, a K annunTuyeckum agHuwam — B obnactu 0 < x < 0,4D.
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8.3 Pacuer ycunus

8.3.1 BepTukanbHoe ycunume Ha ONOPHYIO CTONKY BbIYMCNAIOT No hopmMyne

G
3 orsa, MO N3
F = 754, ©67)
G M
—+— ana n=4.
2" d,

8.3.2 MNpwu n, pasHoMm 4, B cnyyae obecnevyeHUs paBHOMEPHOTO pacnpeaeneHusi Harpy3ku Mexxay BCemu
OMOPHLIMM CTOWMKAMM (TOYHBI MOHTAX, YCTAHOBKA NPOKNAaAO0K, noanuBka 6eToHa U T. A.), yCUNUE BbIMUCNAIOT
no

dhopmyne G M
F=—+—. (68)
4 d,

8.3.3 fdeinctBne momeHTa M gonyckaeTcsa TONbKO B TOM Crlyyae, eCrnn ONOPHbIe CTOMKN CBA3aHbl Mexay
€060l >keCTKON paMou, NPENATCTBYIOLLEH B3aUMHOMY NEPEMELLEHMIO CTOEK.

Mpun 3TOM CneayeT BbINONMHUTL YCIOBUE:

G M
Z > d_ ana n=4
4 (69)
6 > anan=3
3 0,75d,
8.4 NpoBepka Hecywen CNOCOGHOCTHU BbINYKIIOro AHUILA
8.4.1 Hecywaa cnoCOOHOCTb BbINYKNOrO AHULLA AOMKHA YAOBNETBOPATL YCNOBUAM
nd?
F-P b
———+——<1 (70)
[Fl,  [el
A <1 71)
[Fl, "

rae [Fly — nonyckaemoe 0CEBOE yCUIMe, Bbluncnsemoe no cpopmyne (72);
[p] — mnonyckaemoe BHyTpeHHee u3ObITOMHOE AaBrieHUe B LEHTparibHOW 30HE BbIMYKIOro AHULIA MO
FOCT 34233.2;
d, paBHO d, ANsA ONOPHLIX CTOek 63 NOAKNAaAHOro NNUCTa.
8.4.2 [lonyckaemoe 0CeBOE yCUIMe BbIYUCIAIOT NO hopMyne

_ _ 2 cosp a2
[F],=1.57[c](s, - ¢c) P 1+5rm G (72)

8.4.3 PaanycC KpUBU3HbI CPEAMHHOI NOBEPXHOCTM [IHWLLA Y OMOPHON OKPYXHOCTM I, M YrON HaKrnoHa
MEPUAMOHANLHOM KacaTerbHO Y OMOPHON OKPYXXHOCTH ¢, ONPEAENsIOT cornacHo Tabnuue 4.

Tabnuua 4— OnpeaeneHue aHaueHuii r,, 1 o,

Gopvia AHALE BnnUATUYECKoe AHULLE Topocdepuyeckoe AHuULLe TUNa
(H=0,25D) A B c
’ 2

d

2D 1—§(—4J
4\ D

I 1 1 D 0,9D 0,8D
1_3(1.)2
4\ D
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OkoHyvaHue mabnuupi 4

Gopua gL BANANNTUYECKOE AHMLE Topocgepuyeckoe AHULLE TUNA
(H=0,25D) A B c
d,
sin 3fd, V 9y /S LS
%2 2D,(1- " (;4) 2D 18D 16D

9 OnopHble NnacTUHYaTble CTOUKU

9.1 Pacyert annunTU4eCcKOro AHUILA B MecTe KpenneHua onopHoﬁ CTOWKKN

9.1.1 PacyeTHan cxema
OcCHOBHbIE pa3mepbl ONOPHbLIX MMACTUHYATBLIX CTOEK NPUBEAEHLI HA PUCYHKe 12.

PucyHok 12 — OnopHas cToika Ha annUMNTUYecKoM AHuLLe

9.2 YcnoBua npuMeHeHus pacyeTHbIX Ppopmyn

9.2.1 Metog pacyeTa NPUMEHSIOT TONBbKO ANS ANNUNTUYECKMX AHULY, paboTaloLWmMX NO4 BHYTPEHHUM U3-
ObITOYHBLIM AaBNEHNEM.

9.2.2 dopmynbl NPUMEHAIOT NpU coONI0AEHUN YCNOBUI AN SNAUMTUYECKUX JHULL:

$—C

0,003 < <0,02,
d
—2>0,7
D
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9.3 PacueTHble ycunus

9.3.1 BepTukansHoe ycunue Ha ONnopHY CTOMKY BbIYUCNAIOT NO hopmyne

G
3 0750 npu =3,
F = T4 (73)
G M
—+— npu n=4.
2 d,

9.3.2Mpu n, pasHoM 4, 06ecneymBaloLLEM paBHOMEPHOE pacnpeaeneHme Harpy3km Mexay BceMu onop-

HbIMW CTOWKaMM (TOYHBIN MOHTaX, YCTAHOBKA NMPOKNAaAoK, NoAnuBka 6€ToHa U T. A4.), yCunue BblIMUCHSAIT No
dopmyne
G M
F=—+—. (74)
4 d,

9.3.3 M3rnbatoLumn MoMeHT, nepegaBaeMblii ONOPON Ha AHMLLE, BbLIMUCTAIOT No hopmyne

F, (b, -b, +K
| = 1( 1max2 0 ) (75)
9.4 MpoBepka Hecywen CNOCOGHOCTU ANITUNTUYECKOTO AHULLA

9.4.1 Hecywyto cnoCoOHOCTbL AHMLIA B MeCTe MpPUBAPKM OMOPHOM manbl crieayer npoBepsitTb Mo
opmyne
bopiy Fcosa, M, p
——=+—+-—=<1, (76)
[F]1 [M]1 [P]

rae [p] oonyckaemoe BHYTPEHHEE W3ObITOYHOE AABNEHWE B LIEHTPanNbHOM 30HE BbIMYKNOr0 AHWLLA MO
FOCT 34233.2, yron o, — cornacHo Tatnuue 4.

9.4.2 [lonyckaeMoe HopMarnbHOe ycunue, AencTBytoLee No HoOpManu K HENOAKPENMEHHOMY INnuNTUYe-
CKOMY AHULLYY, BLIMUCAAKOT NO hopmyne

[F], = 0,25Ky [6](s, - )’ (0,2 + ‘;’;J, 77

rae d, — ANameTp CEYEeHUs], NPOXOAALLErO Yepes CepeiMHy NMUHUKM KOHTAKTa OMopbl C AHULLEM, BbIMUCHAIOT
no copmyne
dy=d+2c,—-K—byp. (78)

9.4.3 [lonyckaemMbliin U3rnbatoLmin MOMEHT AN HENOAKPEMMEHHOO SMMMNTUYECKOr0 AHULLA BbIYUCNSAIOT
no copmyne

[M], =0,25K,,[o](s, —c)zD[0,2+%4). (79)

9.4.4 KoadhdpuumeHntsl Kyq U K5y ONpeaensioT no rpadukam, npuseaeHHbIM Ha pucyHkax 13 n 14 coort-
BETCTBEHHO, B 3aBUCUMOCTW OT OTHOCUTESILHOW TOMLLMHBI AHULIA (S; — C)/D 1 OTHOCUTESNILHOW ANWUHBI SIMHUY
KOHTaKTa onopsbl ¢ gHuwiem //D.
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Koo [ T T 1 K[
220 15 =0,003,2 2
26
200~ r/ i 8-¢ 10,004
/| 0,004 24 5= =0,003 7/
- 4 L
180 / 99 / / Jooos
L // /' -1 / "4
0,005 4 L / 0.006
1601 ‘/ 4/ / P 20 Y. LA
C A 000 - / / // 0,008
A 18 A/
140 L T - e/ 0,01
C 77T 700 A /) v
A Y 2| A 7 16 7
C 7177 1T A | 7] I V74V
y / 1 '/ 0,015
120 7 - EI% 14 //7///// A
r V. _ L
C 11 7 F501s 1] 12 NN A 0.02
100—/£ 3/ - 7 // <
AN ANA T AL A i A A
7V, > 0,02 A 10 77
80— L / L~
7// 7 L~ 8 v/ d
f, Za A" r Z /, 7|
WL . .
= 7 ‘/ i ;/
v, 2 d 4 727
=
7o) NI I I N N I A B I R AR 2
011 0,2 0!3 1D ol 1 1 1 1 1 1 1 1 1 1 1
0,1 0,2 0,3 1D
PuncyHok 13 — KoadbpmumeHT Kyq PucyHok 14 — KoappuumeHT K,
9.4.5 [INMHY NMHUM KOHTAKTaA ONOpPbI C AHULLEM BbIYUCAAIOT N0 hopmyne
b, -K
] = —1max ) (80)
cos a,

9.4.6 [lonyckaemoe HopMarnbHOE ycunue, 4eNCTBYOLLEE MO HOPMAanK K NOAKPENIEHHOMY NOAKMaAHbIM
TNIUCTOM SNMUNTUYECKOMY AHULLY, BbIMUCASIOT N0 hopmyne

[F], = 0,25Kyq - Kpp [6](s; - c)’ [0,2 + %4). @1

9.4.7 Jonyckaemblil U3rubatoLLmMin MOMEHT ANst NOAKPENEHHOro NoAKNaAHbIM IMCTOM SMNIMNTUYECKOTO
OHULLA BbIYUCNAIOT MO dhopmyrne

[M], = 0,25K, - Kyg [0](s; —¢)* D (0,2 + %4). (82)

9.4.8 KoadbcpuumeHTbl Ky, 1 Ky5 ONpeaensior no rpacukam, NpuBeeHHbIM Ha pucyHkax 15 u 16 coor-
BETCTBEHHO.

Koo
1.6 $1-C - 0,003
“ D0
i I
1.4 /,// 0,005
S 0,01
1,2F — — | _—TT02
2 == —
1’0 1 1 1 1 1 1 1 1 1 1 1 1
0,1 0,2 0.3 1ID PucyHok 15 — KoadpdpuumeHT Ky,
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Kas[
1.6 §-¢C
[ 122 = 0,003 =]
N s
1,4 —_ 0,005
[ — _ 110,01
.
=0,02
N — ’_/ s — 0,0:
12#&’% —
1,0f 1 | 1 N 1 1 1 1 1 1 1 1 1
0,1 0,2 0,3 1ID

PucyHok 16 — KoadhpuuneHT Kys

10 PacueTt Ha NPOYHOCTb CBapPHbIX WBOB NPUBaPKN OMOPHbLIX Y3I0B
K KOpnycy cocyaa

PacueTy Ha NpOYMHOCTb NOAMNEXAT YroBble CBapHbIE LLBbI NPUBAPKM OMOPHOTO y3na K KOpnycy unu noa-
KnagHoOMYy NUCTY W LUBbI MPUBaPKKU NOAKNAAHOMO NUCTa K KOpNycy cocyga unu annapara.

PacuyeTHyio HopmarnbHylo cuny F ., pacHeTHYI0 CABUTaKOLLYIO Cuiy Q. M PaCHeTHbIA n3rnbatoLwnii mo-
MeHT M, onpeaensioT no npasunam MexaHuku, PyKOBOACTBYSACH pesynbTatamu pacyera Harpysok Ha ane-
MEHTbI ONMOPHOrO y3na, NpuBeaeHHbIMKU B pasaenax 5—9 u B FOCT 34283.

PacyeTHoe HopMmaribHOe HanpsikeHne B CBAPHOM LLBE PacCYUTBLIBAOT MO dhopmyne

E M
o, =ﬁiﬁ. (83)
w

Ecnu pacyeTHoe HOpMankbHOE HarpshHkeHWe B CBAPHOM LLBE ABMAETCA HaNpshkeHuem cxarus (o, < 0),
€ro He y4uTbIBalOT Npu pacyeTe NPoYHOCTU cBapHOro wWBa. CpeaHee pacyeTHOe HanpspkeHue caBura B CBap-
HOM LUBE BbIMUCAAIOT N0 hopmyne

Q
— _on
= ®4)

Ecrnu Ha cBapHOM WOB 0AHOBPEMEHHO AEWCTBYIOT MOMEHTbI /UMK CABUAIOLLIME CUJlbl B ABYX B3aUMHO
nepneHanKynsapHbIX HanpaBneHunx, PesynsTUpyIoLmMe 3HaYEHUs HOPMarbHbIX HANPSXKEHWI U HaNPsYKEHUN
cABura onpeaensioT No NpasunamM MexaHuku.

Ycnoeue NpoYHOCTU YrNOBbIX CBAPHbLIX LUBOB NPUBAPKU ONOPHOrO y3na K KOpnycy unu noaknagHomy
NUCTY U LLIBOB NPUBAPKK NOAKNAAHOIo NUCTa K KOpnycy cocyaa unu annapara:

(o2 +412 <@, min{[o];[c]on}. (85)

[ns yrnoBbIX CBaPHbIX LUBOB KOSAPUUMEHT NMPOYHOCTU @, NPUHAT paBHbIM 0,65.

27



FOCT 34233.5—2017

MpunoxeHue A
(pekoMeHayemoe)

PacyeTt Ha NPOYHOCTb Oonop

B HacTosLLeM NpUnoXeHUU NpuUBELEeH pac4eT Ha NPOYHOCTL OMOp Pa3nnYHbIX TUMOB U dyHAaMeHTHbLIX 6onToB OT
[leicTBMA Macchl annapata W BHeLLHWX Harpysok, onpefensemMbix B cootsetctsum ¢ FOCT 34283.

A.1 PacyeT Ha NPOYHOCTb HECYLUMX yLIeK

[MpoBepKy Ha MPOYHOCTb HECYLLUMX YLLIEK MPOBOASAT B ABYX CEYEHUAX: B MECTE pacrofioXXeHUss OTBepCTUS U MecTe
npuBapk1 K obevaiike, AHULLY UAW NMOAKNAZHOMY JNIACTY.

A.1.1 Hecylime yLUKM B MecTe pacriofioXeHUs OTBEPCTUS AOMKHLI ObiTb NMPOBEPEHLI HA YCNOBUSA NPOYHOCTU
npu pacTaxeHun n casure. Npu 9TOM cpefjHee pacTaArMBatollee HanpsXXeHne B CeYEHUU yLlKa, neprneHaukynapHoM
K HanpaeneHuto AeUCTBMA CUNbl F4, HE LOMXHO MpeBbillaTb JOMNyCKaeMoro HanpsbkeHus Ans matepuana HecyLiux
yuiek [6],q, @ cpeaHee caBuratoLee HanpskeHne B ce4eHU yiLlika, napannenbHOM HanpaeneHuto IeAcTBuA cunel Fq, He
A0MmkHo npesbiwats 0,5[6],,.

A.1.2 TpoBepKy HecyLMX yLUeK B MecTe npuBapku k obevaiike, AHULLY MW NOAKITAAHOMY NUCTY CrieayeT BhINOM-
HATb B COOTBETCTBUU ¢ hopmynamm (83)—(85), nogctaenssa B hopmynsl (83) u (84) BMecTo nnoiaan 1 MOMeHTa cornpo-
TUBMNEHWA cBapHOro LBa Nnowaab 1 MOMEHT CONPOTUBMEHNA CEYEHUS HECYLLIErD YLlIKa B MecTe NpuBapku U cpaBHUBas
pacyeTHoe HanpshxkeHue, nonyyeHHoe no gpopmyne (85), ¢ AonyckaeMbIM HanpsHKeHWEM Ans Matepuana HecyLmx yliek

[Slon-
A.2 PacyeT Ha NPOYHOCTb OMOPHLIX Nan

A.2.1 TpoBepKy ONOpHLIX fan B MecTe NpuBapkn Kk obevaiike Unu noaknagHoMy NUCTY crneayeT BLINOMHATL B CO-
oTBeTCcTBUM ¢ hopmynamu (83)—(85), noacTaBnss B HUX BMECTO MIOLWaAn U MOMEHTa COMPOTUBIIEHUSI CBApHOro LLUBa
nnowaab U MOMEHT COMPOTUBIIEHWUA CEYEeHNS ONMOPHOW Nankl B MecTe NpuBapku U cpaBHUBas pacyeTHOE HanpsikeHue,
nony4eHHoe no copmyre (85), ¢ AonMyckaeMbiM HanpshkKeHMeM LA MaTepuarna onopHoii nansl [c],,. [Ans KoHCTpyKumu
onopHeIX nan Tuna C (CM. pUCyHoK 7) crneayeT AOMOMHUTENbHO BbIMOMHUTE aHanoryHylo NpoBepKy B MecTe npusapku
BepTUKaNbHLIX pebep k ropu3oHTanLHON NNacTMHE onopkl Nansi.

A.2.2 Kpome criyyasn HarpyxeHus OnopHbIX Nan BepTUKanbHbIM CKUMAIOWWUM yeunueMm, onpeaensieMbiM no ¢op-
mMynam (20) n (21), cneayeT paccMOTPETb BOSMOXHOCTb AENCTBUS Ha OMOPHYIO Nany BepTUKANbHOro pacTAaruBarowwero
yeunua. ina aToro Hago nogctasuTs B popmynbl (20) n (21) sHadeHne uarnbatowero MomeHTa M co 3Hakom munyc. Ecnm
3HaveHne BepTUKanbHOro yeunusa, 4eiCcTBYOLLEro Ha OMOPHYHO Nany, Nony4uTCa OTpULUaTENbHBIM, €70 CNEAYeT y4ecTb NpK
pacyeTe onopHbIX nan Tunos A, B, C (cM. pucyHOK 7) U yHLaMEHTHbBIX U aHKepHbIX 6onToB.

A2.3 Ecnun Fy <0, MUHUManbHas ToNLWMWHa HUKHER NONKK onopHoi nankl Tunos A, B, C (CM. pUCYHOK 7) Sg AOMKHA
0TBeYaTb YCNOoBWUHIO

SGZXZ W (A1)

rae Yo — KoahULMeHT, onpeaensemslii no opmyne

X2 = (A.2)

unu no pucyHky 7 FOCT 34233.9 npu by = [; — s, U bg =g —s5.
A.2.4 Ecrv BepTUKaibHOe ycunuve, AeiCTBYIOLee Ha ONopHyto nany, £y 2 0, aHkepHble 6ONTbI CeAYeT NpoBepuTh
Ha cpe3 no opMyne

QoG

'
= <0,5[c]. (A3)
A
Ecnu BepTukanbHoe ycunue, AelicTytowlee Ha onopHyto nany, £ < 0, aHkepHble 60nTel creayeT NpoBepuTL Ha
COBMECTHbIE AeWCTBUSA pacTAXEHUA U caBura no copmyne

O = /02 +41? < [c]6, (A4)

rAe 64, — HanpsxXeHue pacTaXeHUsA B aHKepHOM GonTte
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0-3 %»

T¢— HanpshkeHue caBura B aHkepHOM GonTe onpeaenstor no cpopmyne (A.3).

IF,
= (A.5)

A_3 PacueTt Ha npo4YyHOCTb ceAnoBbIX onop

A 3.1 Yeunus, geicTeytolue Ha ceanoBble onopbl, ONpPeAensioT, UCXOASA U3 pacHeTHOW CXeMbl, ONUCaHHOW B 7.1.3,
W paccUUTLIBAIOT MO NpaBuiiaM CTPOUTENBHON MEXaHUKN.

A.3.2 [JonyckaeTcs UCMONb30BaTh YNPOLLEHHbIE CXeMbI OMNpeAeneHns pacHeTHLIX Harpy3ok, AeicTBYOLWMX Ha cea-
JI0BbLIE OMOPEI, AatoluUe pe3ynbTaThl, UaYLWMe B CTOPOHY 3anaca. [nsa cocyaa Ha AByx onopax (cM. pucyHok 10&) Makcu-
ManbHas ¥ MMHUManbHas pacyeTHble BepTUKanbHble CUMbl, JeACTBYOWLME Ha Kaxayto U3 onop, OyAyT paBHbI:

N-h Qon'hc

F. .. =F +max c. : A6
max =T L-2a D+2s . & (A.8)
sin—+
2 2
N-h
Foin =Fi ~ o (A7)

Ecnu Ha cocyp felcTBYIOT Kakue-nnubo AononHUTENbHBIE Harpysku, koTopele B cootBeTcTBuM ¢ TOCT 34283 cnepy-
€T y4ecTb MNpW pacyeTe annapaTa B LENoM, HanpuMep Harpyaku oT NpUcOeAnHeHHbIX TpybonpoBogoB, UX Takke Heobxo-
LWMO y4ecTb Npu onpefeneHnm Harpy3ok, AeNCTBYIOLWUX Ha Onopel.

A.3.3 EcnU Fp,y > Fj, HEOBX0AMMO [OMONTHUTENBHO BBIMOMHUTL pacyeT OMopHOro yana B COOTBETCTBUW C pasje-
noM 7, NoAcTaBue B pOpMynbl BENUYUHY £, BMeCTO F.

A.3.4 Pac4eTHOe nonepevHoe ceveHne ceffoBOM onopel BEPTUKaNbHOW MNOCKOCTbLIO, MPOXOASALLENR Yepes ochb arn-
napara (CM. pUCyHOK 9), BKItoYatoLee ceveHrne camoil onopel, NOAKNaAHOro ucTa 1 y4acTka obevaiikv annapara obLlei
AnNVHON 1,1,/D(s—c), JOMKHO BbITb NPOBEPEHO Ha AelicTBUE pacnopHOR Harpysku:

)
2—2cos(—‘)—sin2 3,
2

F= - Frnax: (A.8)
— 38, -sing,
180
YcrnoBre NPOYHOCTU NpU AeACTBUM PacropHOi HarpyaKku:
E Dsin (;1)
max AW x Smln{[o],[c]on}. (A.9)
180 '

A.3.5 Onopa pgomkHa GblTe NpoBepeHa Ha NPOYHOCTb U YCTOMYUBOCTL OT AENCTBUA CKUMAIOLUMX HaMpsKeHWA 1
HanpsiXeHWiA nsrnba.
PacuyeTHoe cxuMatoLLiee HanpsixeHue B ornope:

Oy = T (A.10)
on

Pac4eTHoe HanpseHune narnba B onope (1-A onopa c4UTaETCA HEMOABUXKHOM):

n
max{|:N_ Z prFI:|: trmeax}hc
G, = '=2w : (A11)

on

YcroBuWe NPOYHOCTU OMOpbI:

Oex +0, S [0]o (A12)

Jonyckaemoe cxumMatoLLee ycunue:
- U3 YCroBWS yNpyroil yCTOWYMBOCTM OMOPEI B LIENom

E-J
Flg =9,87——o
Fle =887 52

(A.13)

29



FOCT 34233.5—2017

- U3 YCNOBWSA YNPYroi yCTonunBoCTM pebpa onopel ¢ 04HUM BepTHUKarbHbIM LUBOM

Es?2
F = 3 .
[Fle, ki— 5 Aoni (A14)
y'p
- U3 YCroBWs yNpyrow ycToiumnBocTu pebep (4acTu pebpa) onopbl C ABYMS BepTUKaNbHbIMU WBaMK (Mexay ABYMS
Lpyrumu pebpamm)

Es?
- 3
[F]Ea =k, e Ao (A.15)
y'Pp
3Ha4eHns Bespa3MepHbIX KOIMDULNEHTOB Ky, K, NpuBeAeHs! B Tabnuuax A 1—A.2.

Tabnuya A1—KoachduumeHr K,

' 0,8 1,0 1,2 14 1,6 1,8 2,0 2,2 2,4 3 4 5 10

kq 1,56 1,54 | 1,92 | 2,41 3,08 | 393 | 500 | 635 | 766 | 11,10 | 19,20 | 30,00 | 120,00

* I, — paccTosHue ot csobogHoro kpasi pebpa go LBsa.

Tabnunua A2— KoahduuneHT K,

hy
I’ 0,4 0,5
b

0,6 0,8 1 1,2 1,4 1,6 2 3 4 5 10

ky 1,37 | 1,74 | 230 | 422 | 6,96 | 9,32 | 12,50 | 16,70 | 25,30 | 58,00 | 101,00 | 158,00 | 634,00

* lp — paccTosiHue mexgy pebpamu.

[onyckaemoe CxnMaroLLlee ycunve U3 yCrioBusi yrpyroid ycToW4uBOCTH ONopbI:

= i M - A16
[Fle =min{[Fle; [Fle,i [Fle, } (A16)
[Jonyckaemoe cxuMaroLLiee ycunme n3 ycrioBuid NpOYHOCTU ONopbi:
[F]n = Aon [o]on' (A1 7)
Jonyckaemoe CxumaroLLee ycunve, eicTBYoLLEE Ha OMopy:
[F]
[Flon=T—"— (A18)
(]
[FIe
YcnoBue yCTOWYMBOCTH OMOPbLI:
Finax < [Flow (A.19)

A.3.6 Pacuet Ha npouHOCTb pyHAAMEHTHbIX 6GonToB
MNarnbaroLynii MOMEHT, [eACTBYIOLLMIA Ha HWKHIO YacTb OMopsbl:

M, =Q,h, (A.20)
OnuHa cxaToi 30HbI No4 ONOPON:
Acx +Fmin AO
R (A.21)
6M 6M
°x+Fmin +Fmin_ Anx
0
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PaccTosHue oT UeHTpa TSKeCTU CXaTow 30HbI o OCU annapara:

A _C
a,=—r-—"2. A.22
=7 "3 (A22)
PaccTosiHWe OT LieHTpa TSXKECTU CKaTol 30HBI 40 ocu hyHAaMeHTHoro 6onTa:
B
Ye =ac+?o‘ (A.23)
HanpsxeHue pacTsbkeHus B byHfamMeHTHOM BonTe:
M, -F . a
G = max{w; 0;. (A.24)
0,5ngAcY .

HanpsxeHue casura B pyHgameHTHOM 6onTe (1-A onopa cYMTaeTcst HEMOABUXHOM):

n
max{[N > prﬁ]: prFmax}
i=2
"4

T, = (A.25)

Ycnosue MPO4YHOCTH qDyH,D,aMEHTHbIX 6onToB:
g =\J02+412 < [o]s: (A.26)

A.4 PacueT Ha NPOYHOCTb ONOPHbLIX CTOEK

A.4.1 PacyeT LMNNHAPUYECKO ONOPHOI CTORKN Ha [JeCTBIE CKUMALOLLEro yCUusa £y BbINOMHSIOT B COOTBETCTBUN
c MOCT 34233.2.

A.4.2 PacyeT Ha NPOYHOCTb PyHAaMEHTHEIX 6ONTOB annapaToB Ha ornopax-cToikax BLINOMHAT Mo dgopmyne (A.3).

A.5 PacueT Ha NpoYHOCTb NNacTUHYaTbIX ONOPHbIX CTOEK

A.5.1 PacueT fonyckaeMoro CxXMMartoLLero yeunus, AeicTByoWero Ha Kaxayto W3 MnacTuH NNacTUHYaToNn ONOPHOM
CTOMKK, BbINOMHAT No dopmynam (A.13), (A.16), (A.17) n (A.18). MNpwn 3TOM oA hp NMOHUMAIOT MaKCUManbHYO BbICOTY
NNacTUHBl, NOA Jo, — MUHUMANbHbLIA MOMEHT MHEpLN MNacTUHL, a Nof A,, — MUHUMaNbHYH NAowaab NONEPEHHOro
CeYeHNs NNacTUHLI. YCNoBMe NPOYHOCTU U YCTORYMBOCTM A51S ONMOPHON CTONKKM, COCTOSALLEN U3 ABYX NNaCTUH:

0,5F, <[F] (A27)

A.5.2 PacyeT Ha npoYHOCTb hyHAaMeHTHBIX 6ONTOB annapaToB Ha NnacTUHYaTLIX ornopax BeINOMNHAKT TaK Xe, Kak
pacyeT chyHAaMEHTHbIX GONTOB annapaToB Ha onopax-nanax, B cooTBeTcTBMU € A.2.4. PacTArusatowiee ycunue, AeicTBy-
foLLiee Ha MnacTMHYaTyo Ornopy NpU yCTaHOBKe YETHIPEX ONop, Kak B cnyvae obbIYHOro, Tak U B Cy4Yae TOYHOrO MOHTaxa,
cnepyeT onpefensaTe No opMyne (74), nogcTaBuB B Hee BENUYMHY U3rnbatoLero MoMeHTa co 3HakOM MUHYC.
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