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Mpeancnoeue

1 PASPABOTAH AkunoHepHbiM obecteom «OpaeHa JleHuHa Hay4Ho-uccneqoBaTenbCKUn U KOHCTPYK-
TOPCKWUIA MHCTUTYT 3HeprotexHukn umenn H.A. Jonnexans» (AO «HUKWN3T»)

2 BHECEH TexHW4ecKuM KOMUTETOM Mo cTaHaapTusaumn TK 322 «AToMHaa TexHUKa»

3 YTBEPXJEH 1 BBEOEH B AEWNCTBWUE Mpukazom PenepansHOro areHTCTBA Mo TEXHWYECKOMY pe-
rynupoBaHuio u metponorum ot 20 oktabpsa 2021 r. Ne 1172-cT1

4 BBEJJEH BIMNEPBbIE

5 ®egepanbHOe areHTCTBO Mo TeXHU4eCKOMY peryrnmpoBaH1UO N MeTPONorMnm He HecetT OTBETCTBEHHOCTU
3a NATEHTHYH YUCTOTY HacToAlWero crtaHaaprta. MaTteHTOOGNagaTenbs MOXeT 3asBUTb O CBOMUX npaBax n Ha-
NnpaBnTb B CDe,u,epaanoe dreHTCTBO NO TEXHWYECKOMY pPErynMpoBaHUiD M MeTponornun aprymeHTMpoBaHHoOe
npegnoXxeHwe © BHeECEHNN B HacToALWNA CTaHOapT nornpaeBkn OnAa yKasaHuA VIHCbOpMaLI,I/IVI O Hanm4nn B CTaH-
naprte 00BLEKTOB NaTEHTHOTo npaea u naTeHTooﬁna,anene

MNpasuna npumeHeHUss Hacmosweao cmaHdapma ycmaHoeneHsl 8 cmamse 26 @edepanbHO20 3aKOHAa
om 29 uwoHsa 2015 2. Ne 162-®3 «O cmandapmu3sayuu 8 Pocculickol ®edepayuu». MHgpopmayus ob u3-
MeHeHUSX K HacmosduwieMy cmaHO0apmy nybrnukyemcs e exes00HOM (0 COCMOAHUK Ha 1 AHeaps meKyuwieao
2o0a) uHghopmayuoHHOM yKazamene «HayuoHansHble cmaHOapmsbi», a oguyuanbHbil MeKcm usmMeHeHul
U ronpasoK — 8 eXeMecayHoM UHOPMayUOHHOM ykaszamerne «HayuoHanbHbie cmaHdapmel». B ciyvae
rnepecMmompa (3aMeHbl) unu ommMeHbl Hacmosuie2o cmaH@apma coomeemcmsyrouwee ygedomneHue bydem
onybnukoeaHo 8 b6ruxalweM ebINyCcKe eXeMecsyHO20 UHGOPMAaUUOHHO20 ykaszamens «HayuoHanbHble
cmaHOapmsi». Coomsememaeyiow,asi UHGhopMayusi, ygedoMIeHUE U MEeKCmbl Pa3Mewalmcs makxe 8 UH-
gopmayUuoHHOU cucmeme 06wez0 Noab3osaHuUss — Ha oghuyuansHoM calime PedepanbHO20 azeHmcmea fno
MexHUYeCcKoMY peaynuposaHuro U Mempoioauu 8 cemu MiHmepHem (www.rst.gov.ru)

© OdopmneHue. ®IeBY «PCT», 2021

HacToawwmin ctaHgapT He MOXeT ObITb MOMHOCTLIO MMM YACTUYHO BOCMNpPOU3BEOEH, TUPaXXMNPOBaAH U pac-
NMPpOCTpaHeH B Ka4vecTBe OC*)MLI,MBJ'II:HOFO n3naHua bes pa3peleHunsa <De,qepaanoro dreHTCcTBa no TeXxHNn4ecko-
MYy perynmpoBaHvMi 1 METPOJIOTUA
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BeegeHue

HacTtosawwumin CTaHOapT B3aMMOCBA3aH C OPYrMMU CTaHAapTaMy, BXOAALWMMM B KOMNIEKC CTaHOapToB,
pernamMmeHTupyrLwmnx obocHoBaHue MPOYHOCTHU OSODyQOBaHVIFI n pr60]’IpOBO,EI,OB dTOMHbBIX 3HEepPreTU4ecKmnx
YCTaHOBOK.

v
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OKC 27.120.99

Monpaeka k TOCT P 59115.8—2021 O6ocHoBaHWe Nnpo4yHOCTU o6opyaoBaHUA U Tpy6onpoBOogOB aTOM-
HblX 3HEePreTUYeCcKMX YCTaHOBOK. PacyeT no BbIGOPY OCHOBHbIX pa3mMepoB

B kakom mecte

HanedaraHo

[omkHo ObITb

MyHkT 6.1.20. Tabnuua 6.1. Npada «B umMnuHapuveckmx
obevankax» Ons HaMMeHoBaHMA napameTtpa « OTHoLeHne
TOMNWMHBI CTEHKW oBevankn unn gHULa K AMaMeTpy»

(MYC Ne 8 2025 r.)
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HAUMWOHANBbHBIA CTAHOAPT POCCUUCKON OEOEPALUMN

OBOCHOBAHUE NMPOYHOCTU OBOPYOOBAHUA U TPYBOMNPOBOOOB
ATOMHbIX 3HEPTETUYECKUX YCTAHOBOK

PacuyeT no BbIGOpY OCHOBHLIX pa3MepoB

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

Oarta BeegeHnsa — 2022—01—01

1 O6nacTb npuMeHeHus

1.1 HacTtosAwmi ctaHgapT pacnpocTpaHaeTcsa Ha obopyaoBaHMe 1 TpyBonpoBoabl aTOMHbIX 3HEPreTu-
YeCKUX YCTaHOBOK, NPOEKTUPYeMble U KOHCTPYUMPOBaHHLIE B COOTBETCTBUM C pefeparnbHbIMWU HOpMaMK U rnpa-
BUNaMK B 06NacTu UCNonb3oBaHWsA aTOMHOM aHepriu [1].

1.2 HacTosawwmi ctaHgapT yctaHaBnvBaeT TpeboBaHus K pacyeTy no BbI6OpPY OCHOBHLIX pa3mepoB obo-
py4oBaHusi 1 TpyBonpoBOOOB aTOMHbIX 9HEPreTUHeCKUX YCTaHOBOK NPWU KOHCTPYWPOBaHUN (MPOEKTUPOBAaHUN).

2 HopmaTtuBHbIE CChINIKN

B HacToAweM cTaHgapTe MCnonb30BaHbl HOPMaTUBHBIE CChINKW Ha CNeaylLlmMe cTaHaapThl:

FOCT P 59115.1 O6ocHoBaHue npo4HoCcTU 06opydoBaHusa 1 Tpy6onpoBOAOR aTOMHbIX 3HEPreTUYECKNX
YCTaHOBOK. TEPMMHbI M ONpedeneHus

MOCT P 59115.2 O6ocHoBaHWe NpoYHOCTM 000pydoBaHus M TpyOONpPOBOAOB aTOMHbLIX IHEPreTUYECKUX
ycTaHoBoK. Mogynb ynpyroctu, TeMneparypHbii KO3 dUUNEHT NUHEWHOTo pacluMpeHns, KoadduuneHT ly-
accoHa, Mogynb caBura

FOCT P 59115.3—2021 ObocHoBaHWe Npo4HOCTU 0BopyaoBaHUA U TPyOONPOBOAOB aTOMHLIX SHEPreTu-
YECKWUX YCTaHOBOK. KpaTKkOBpPEMEHHbIE MEXaHUYeCKMe CBOMCTBA KOHCTPYKLMOHHbBIX MaTtepuanos

MOCT P 59115.4—2021 OBocHoBaHMe NPOYHOCTU 000pyd0BaHKs 1 TPYDONPOBOAOB aTOMHbIX 3HEepreTu-
YeCKUX YCTaHOBOK. [nuTencHble MeXaHU4ecKkMe CBOMCTBA KOHCTPYKLMOHHBLIX MaTepuUanos

FOCT P 59115.7 O6ocHoBaHWe NpoYHOCTY 0DopydoBaHus 1 TpyOoNpoOBOAOB aTOMHbLIX 3HEPreTUYeCcKuX
yCTaHOBOK. MpnbaBKu K TOMNWMHE CTEHKN Ha CMOLIHYI0 KOPPO3WMIo

FOCT P 59115.9—2021 ObocHoBaHWe Npo4HOCTU 0BopyaoBaHUA U TpyOONPOBOAOB aTOMHbLIX SHEPreTu-
YEeCKMX YCTaHOBOK. [TOBEPOYHbIN pacyeT Ha NPOYHOCTb

MOCT P 59115.16—2021 OBocHoBaHWe npo4HocTh obopyaoBaHus v TpyGonpoBodoB aTOMHBIX aHepre-
TWUYECKUX YCTAHOBOK. Pac4eT Ha NPOYHOCTL Pa3beMHbIX COEAUHEHWIA

MOCT P 59115.17—2021 OBocHoBaHue npo4HocT obopygoBaHus 1 Tpy6oNpoBodOB aTOMHbLIX 3Hepre-
TWYECKMX YCTAaHOBOK. PacyeT Ha NpoYHOCTb NepdOpMpPOBaHHbIX NANT

MpumedaHue — [py NoNb30BaHKM HACTOSALLMM CTaHAAPTOM LenecoobpasHo NpoBepUTh AeMCTBUE CCbINoM-
HbIX CTAHOAPTOB B MHCOPMALIMOHHOMA cucTeme oBLero nonb3oBaHna — Ha oduumansHoM caiTe ®enepansHOro areHT-
CTBa Mo TEXHWYECKOMY PEryrnvpoBaHUI0 U METPONOTAM B CETU VIHTEPHET UMK NO eXerogHoMy MHhopMaLUoHHOMY ykasa-
Tenio «HaunoHanbHbIe CTaHOapTLI», KOTOPLIA ONYGINUKOBAH MO COCTOAHWUIO Ha 1 SHBaps TEKYLLEro roga, v no BbiNyckam
EXEeMeCAYHOro MH(POPMALIMOHHOIO yKkasatena «HauuoHansHbie CTaHaapThl» 3@ TeKyLIWiA rog. Ecnn 3amMeHeH CebInoYHbIN
CTaH4apT, Ha KOTOPbLIA gaHa HegaTUPOBaHHAA CChINKa, TO PEKOMEHOYETCA WCMOMb30BaTh OEWCTBYIOLYIO BEPCUIO 3TOTO
CTaHdapTa C Y4eTOM BCEX BHECEHHBIX B JaHHYK BEPCUI0 U3MEHEeHWIA. ECni 3aMeHeH CCbINOYHbIA CTaHOapT, Ha KOTOPbIi
[aHa OaTWpOBaHHas CChIMNKa, TO PEKOMEHOYEeTCA UCNOMNb30BaTh BEPCUIO 3TOr0 CTaHAapTa C yKa3aHHbIM Bbille rodoMm yT-
BepXOeHUs (MpuHATUA). ECnun nocne yTBep:KOeHUsl HACTOSLLEro CTaHAapTa B CCbINMOYHbIA CTaHAapT, Ha KOTOPLIA daHa

MapaHune ochbuumnansHoe
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AdathpoBaHHadA CCbiNika, BHECEHO M3MeHEeHWe, 3aTparmBaroLLee nonoxXeHnme, Ha KOTopoe daHa CCbINKa, TO 3TO NnonoxeHune
pekoMeHOyeTCcA NPpUMEHATb bes y4vyeTa 0aHHOro U3MeHeHunA. Ecnu ccbinoyHbIn CTaHOapT OTMeHeH 6e3 3ameHbl, To nono-
XeHune, B KOTOPOM OaHa CChiNnKa Ha Hero, pekoMmeHayeTca NpuMeHATbL B 4acTu, He 3anaFMBaPOLLI,EIZ 3TY CCbINKY.

3 TepMuHbI, onpeaeneHna n obo3HavYeHUs
3.1 TepmuHbI U onpeaeneHuA

B HacToswem ctaHdapTe npuMeHeHsl Tepmubbl no FTOCT P 59115.1, a Tawke cnegytowme TepMUHbI C
COOTBETCTBYIOLMMK OnpegeneHnamu:

3.1.1 otBoA; (koneHo): KomnoHeHT TpybonpoBoaa, B KOTOPOM M3MEHSIETCS HanpaBneHue notoka pabo-
4yen cpenbl 6e3 pasgeneHnsa NoToKa Ha HeCKOSbKO MOTOKOB MINKW CNUAHWS HECKOMNbKUX MOTOKOB.

3.1.2 cpeaHnAn TeMnepaTypa no ceveHuro <T>: TeMmnepaTtypa CTEHKM KOMMNOHeHTa 06opygoBaHus Uiu
TpybonpoBoga, paBHas MakCumManeHoOMY cpegHeapvdMeTYeCKOMY 3Ha4YEHMIO TEMNEePaTyp Ha ero Hapy»XHow
W BHYTPEHHEN NOBEPXHOCTAX B OJHOM CeYeHUU B paccMaTpuBaeMOoOM PEXUMe HarpyXeHusi HopmarbHbIX yC-
NOBUKM 3KCNNyaTaumm.

MpumeyvaHnn

1 [Ina YacTel KOpnycoB PpeakTOpoB CPEAHIO TEMNEPATYPY MO CEYEHMWIO ONPEAENSAOT C YHETOM BHYTPEHHEMD TENSO-
BbIJENEHUS Kak cpedHenHTerpansHoe 3Ha4eHre pacnpefeneHus TemnepaTyp no TONWKuHe CTEHKKU Kopryca.

2 Ons wnunek n BoNToB CPedHIo TEMMEpaTypy MO CEYEHUD ONpemenstoT Kak cpeaHeuHTerpanbHoe 3HavyeHue
pacnpegeneHusa TeMneparyp.

3.2 Obo3Ha4eHuA

B HacTosiwem CTaHOapTe NnpuMeHeHbl cneyuue yCrnoBHbIe obozHayeHus:

D, — HOMMHanNbHLIA HAPYXHBIA gUamMeTp LUIUHAPUYECKOW YacTu Kopnyca, AgHuwa unu Tpy6onpo-
BOAA, MM;

D — HOMMWHAanNbLHLIA BHYTPEHHUA AUaMeTp UMNUHOPUYECKOW YacTu KOpnyca, KpbILWLKNW, OHULE UNn TpY-
bonpoeoga, MMm;

B — CpegHun AuameTp LUMNWHOPWMYECKOM YacTu Kopnyca, KpbIWKW, AH1wWa, TpybonpoBoga unn npo-
Knagkv (Mpy pacyeTe pasbeMHOro COeqUHEHUS), MM;

Dp — pacuyeTHbIN AUaMeTp KPYrnoro NNoCKoro AHWLLA UMK KPBILIKK, MM;

R — BHYTPEHHMWIA paguyc BbINyKMOro AHMLA, MM;

Ry — paauyc ocu 0TBOAa, MM;

s — HOMMWHanbHaaA TOMNWWHA CTEHKKU, MM;

Sp — pac4eTHas TOMLUHA CTEHKA, MM;

S¢ — hakTnyeckas TONWMHA CTEHKW, MM;

c — cymMapHas npubaBka K TOMWMUHE CTEHKU, MM;

Cqq — npubaBka K TONWMHE CTEHKW, PABHAA OTPULATENBHOMY OOMYCKY, MM;

Cqo — npubaBka K TONWWHE CTEHKM, KOMNEHCUPYIOLLAA BO3MOXHOE YTOHEHWE CTeHKM nonydabpukaTa
npw U3roTOBNEHUN, MM;

Cyp — npubaBka K TOMNWKMHE CTEHKW, YYMTLIBAKOLWLAA YTOHEHUE CTEHKWU BCMeACTBUE KOPPO3WMM 3a CPOK
CNy>Obl KOMNOHEHTa, MM;

B, — paccTosHMe OT TOYKK NepecedeHust OCU OTBEPCTUS UMK LUTYLEepa ¢ ockio o6evyaitkn 0o YCroBHOM

TOYKM NepecevyeHnss ocu OTBEPCTUSA C BHYTpeHHel obpa3sytolei obevaiiku, Mm;

H — HOMMWHanbHasA BbiCOTA BbIMYKMNOW YacTW AHULA 00 BHYTPEHHEW NOBEPXHOCTHU, MM,
H, — BbICOTa BbIMYKNOW YacTu AHULA 00 CpegUHHOW NOBEPXHOCTH, MM,
(0] — pac4yeTHbIN KO3 PULUNEHT CHUXKEHWS NPOYHOCTH;
Q. — KO3 ULMEHT CHUXKEHMS NPOYHOCTU obevaeKk UMM OHULL C YKpenIneHHbIM OTBEPCTUEM;
Qq — KO3 ULMEHT CHUXKEHMA NPOYHOCTM obevaek N OHWULL C HEeYKPENMNEeHHbIM OTBEPCTUEM;
Qy — KO3 DULMEHT CHUMKEHWS NMPOYHOCTU CBAPHOIO LWBA,
Jo] — paBnenue, MMa;
<T> — cpegHaa TeMnepartypa no cevenmio, K (°C);
2
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i — Temnepartypa, Npy OOCTUXEHUW KOTOPOW HEOOXOAMMO YYUTLIBATbL XapaKTepUCTUKN ANUTENbHON
t
NMPOYHOCTU, NIacTMYHocTy 1 nonaydectu, K (°C);
RT — MWHMMAarnbHOe 3HaJYeHWe BpeMeHHOro COMpOoTUBMEHUS (Npegen npoYHocTW) npu Temnepatype T,
m MMa;
RT — MWHMManbLHOe 3HadeHWe npegerna TekyyecTtu npu Temnepartype T, Mla;
p0,2
=y — MWHMMAanbLHOE 3HavyeHue npeaena ANUTENbHOW NPOYHOCTK 3a BpemMs t npu TemnepaTtype T, MlMa;
mt
[o] — HOMMWHanbHOoe gonyckaemoe HanpsikeHue, Mla;
[0], — HOMMHanbHOE Aonyckaemoe HanpsikeHue ans 6onToB u wnunek, Mla;
[0l — HOMMHanbHOE JoMycKaemoe HanpsKeHne And KOpnycoB CTPaxOBOYHbLIX M 3alNTHLIX 0Bomnoyexk,
MMMa;
Ngo — K03 dUUKMEHT 3anaca NpoYHOCTY Mo Npefeny TeKy4YecTy;
N, —  KO3(hDULMEHT 3anaca NpPo4YHOCTH MO BPEMEHHOMY COMPOTUBMEHWID;
s —  Ko3hUUMEHT 3anaca NpoYHOCTH Mo npefeny ANUTENbHON NPOYHOCTU.

4 OOwmMe NonoxeHnnA

4.1 OcHOBHbIe NPUHLUMNLI

4.1.1 lNpwn BLINONHEHUM pac4eTa No BbIBOpY OCHOBHbLIX pa3mepoB 0bopyaoBaHusa u TpybonpoBOAOR He-
00X0OMMO y4YnTEIBaTb 4EHCTBYIOLLEE HA KOMMOHEHTLI B PEXMMax HopMarbHbIX YCNoBuiA akcnnyatauun (HY3)
Jaenexve, a ana 6onTtoB v WwWnunek — ycunve 3artara. [pyM pacyeTe KOMNOHEHTOB pPa3beMHbIX COeAMHEHWA
Heobxoanmo y4MTbiBaTh aBNEHWE UCTbITaHWiA.

B cny4anx, korga KOMANOHEHT OAHOBPEMEHHO HarpyXeH BHYTPEHHUM 1 BHELLHWUM AaBNeHWeM, B pacyeTe
crnefyeT MCMONb30BaTh 3HavYeHue U3bbITOYHOrO JaBMEeHNA — Pa3HOCTb BHYTPEHHENO 1 BHELUHETO AAaBNEHWNA.

[na paccunTbiBaeMbiX KOMNOHEHTOB AOMKHbI BbITh NPEeayCMOTPEHbl MepbI MO 3aLnTe OT 3PO3UOHHO-
KOPPO3MOHHOIO M3HOCAa B COOTBETCTBUM C TpeboBaHusamu [1].

4.1.2 B ocHOBY hopMYyI, UCNOMNb3YyEMbIX NMPKU pacyeTe No BbIOOPY OCHOBHbIX PA3MepPOB, MONOXEH METO
npegernbHbIX Harpy3oK, COOTBETCTBYHOLUMX CneayowmnM npegenbHbiM COCTOSAHUAM: BA3KOE paspylUeHune, ox-
BaT nnacTu4eckon aedopmMalunei BCEro ce4eHns kKomnoHeHTa obopynosaHua unu TpybonpoBoaa (ganee —
KOMMOHEHTAa) 1 OOCTWXEeHWe npedensHol gedopmMaun.

4.1.3 OnpegeneHne pacyeTHOW TOMLLMHbLI CTEHKW KOMMOHEHTa crefyeT NpoBOAWTbL Ha AeWCcTBue pac-
YeTHOro JaBreHusl Npy pacyeTHOW TeMmnepaType.

B cnyuasx, korga npu akcnnyatauuy KOMMNOHeHTa MMeeT MecTo fiBa u Bonee pexuma HarpyxeHust HY3,
BKIIHOYasn nepexogHole, OTNUYarLmnecs nNo AaeneHuto, Temnepartype <7> u (Unu) onUTenbLHOCTW, AONycKaeT-
CHl pacyeToM Mo BbIBOpPY OCHOBHBIX pa3MepoB OMpPefenTh PacyeTHYH TOMLLMHY CTEHKM Kak MakcuMmanbHoe
3Ha4YeHue cpedn BCcexX coYeTaHWW OAaBMNeHWs W TeMnepaTtypbl BO BCEX PAaCCMOTPEHHbIX peXumax, BKMYas
nepexoaHbie.

4.1.4 Tpw onpegeneHnn pacyeTHON TOMWUHLI CTEHKM KOMMOHEHTa TONWMHY aHTUKOPPO3MOHHOIO Ha-
NfaBneHHOoro UNW NNaknpyoLwero 3alMTHOMO CHos He YYUTLIBAKOT.

4.1.5 PacyeT no BbIOOpPY OCHOBHbIX pa3mMepoB NepdopupOBaHHbIX MAUT peKOMeHAYeTCs MPOBOOMTL B
cooteetcTBmn ¢ FTOCT P 59115.17—2021 (pa3gen 5).

4.1.6 Ona KOMMNOHEHTOB, ONA KOTOPbLIX B pa3genax 5 u 6 He npvBedeHbl pacyeTHble dOpMYrbl, UMK
€CNn HapylawTCcAa Npenenb NPpUMeHUMOCTN NpUBeLEeHHbIX opMyI, BbIBOp OCHOBHBIX pa3MepoB AOMNycKa-
€TCA NPOBOAUTL METOA4AMM MOBEPOYHOTO pacyeTa Uinu, Npu TeMnepartypax, He NpeBbllakWmx T, pacyeTom
no npegencHon Harpyske. PekomeHayemas metoguka Bbibopa TOMWMH CTEHOK KOMMOHEHTOB NpUBEAEHA B
NpUNoXxeHun A.

4.1.7 JonyckaeTcs NpMMEHeHWEe METOOOB, M3NOXEHHBIX B HACTOSALWEM cTaHaapTe, aAna oBocHOBaHUSA
OCHOBHbIX pa3mMepoB KOMNOHeHTOB obopyaoBaHusa 1 TpybonpoBOAOB Mocne N3roTOBMEHUS.

4.1.8 OKkoH4aTenbHy MPOBEPKY KOMMOHEHTOB Ha MPOYHOCTbL M YCTOWYMBOCTb U KOPPEKTMPOBKY, Npu
HeobXoOMMOCTHU, onpeaeneHHbIX Mo HACTOALLEMY CTaHAAPTY TOMWMWH CTEHOK KOMMOHEHTOB BLIMOMHSAKT NpU
NoBepo4YHOM pacuyeTe, NposogMMom B cooTBeTcTeBuM ¢ TOCT P 59115.9.

4.2 HoMMHanbHbIe gonycKaeMble HanpsXeHUs

4.2.1 HoMmuHaneHsle AonyCKaeMble HanpsaXeHua Arnd KOMNOHEHTOB crieayeT onpefenAaTb No 3Ha4eHUAM
MeXaHUYECKUX XapaKTepPUCTUK KOHCTPYKUWUOHHBIX MaTepuanos npu temMmnepartype <T>.
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4.2.2 HomuHanbHbIe OonycKaeMble HanpsKeHWsa BbIYUCAAIOT MO 3HAYEHUAM KpaTKOBPEMEHHbIX WU Anu-
TerNbHbIX MEXaHWYECKUX XapaKkTepPUCTUK KOHCTPYKLIMOHHbLIX Martepranos, onpegensemMbsiM cornacHo Tpebosa-
Huam FOCT P 59115.3—2021 (pasgen 4) u FOCT P 59115.4—2021 (pa3sgen 4).

PacueTHble 3Ha4YeHUsI MeXaHUYeCKUX XapaKkTepUCTUK KOHCTPYKLWOHHbLIX MaTeprManoB KOMNOHEHTOB, Ha-
XOOALMXCA B KOHTAKTE C HATPUEM peaKTOpPHOM YnNCcToThl, onpegensatwT cornacHo FOCT P 59115.4.

4.2.3 lNoBbiWeHWe Npeaenos NPOYHOCTU W TEKYHECTH, a Takke npegenos AnNUTenbHOW NPoYHOCTHU MaTe-
puanos nog gencTemem obrny4eHusi B pacyeTe He YYUTbIBALoT.

4.2.4 Ecnu Temnepartypa <T> KOMMOHEHTa B paccMaTpuMBaeMOM pPeXWMe HarpyeHus He npesbillaeT
T, TO pacuyeT no BLIGOPY OCHOBHLIX PasMepoB CreayeT NMpoBOAUTL 6e3 yyeTa xapakTepucTWK OnUTenbHOM
NpPOYHOCTK MaTepuana.

Temnepartypy T; cneqyeT npuHumars cornacHo NOCT P 59115.4.

4.2.5 HomuHanbHoe gonyckaemoe HanpsikeHve [0] Ans KoMnoHeHToB 0bopyaosaHua 1 TpybonpoBoaos,
3a uckrnoYeHnem 6onTos U WNKUNEK, C TemnepaTypoi <T>, He NpeBbiluatLlen T, paccynTbIBaOT No dopmyne

R o)
[6]=min ﬂ;ii ! (4.1)
0,2 m

rae ngo = 1:5;

n,=206.

[onyckaeTcst ANs KOMMNOHEHTOB, HArpyXeHHbIX HAPYXXHbIM OaBrNeHWEM, NMpPeBbIlallNM BHYTPEHHEE,
npUHUMaThL Ny 5 = 2.

HomuHanbHoe gonyckaemoe HanpspKeHwe NSl KOMMOHEHTOR KOHCTPYKLMK, 3a UCKNoYeHneM BonToB U
Wwnunek, ¢ TemnepaTtypon <T> Bbiwe T, criedyeT paccuuTbiBaThb No gopmyne

[o]=min| —P%2."m _."mt | (4.2)

rme ng,=1.5;
n, =26,
Ny = 1,5
4.2.6 HoMuHanbHoe JonyckaeMoe HanpsbkeHue Ans GonToB W LWNWNEK OT AaBMeHWs W YCUnus 3aTtara
crnegyeT paccyUThIBaTh Mo hopmyne
R
p0,2
(o], = ; (4.3)
n
0,2

roe ng o, = 2.
HononHutensHo Ana 60nNToB v WNUNEK, TeMnepartypa <T> KOTOpbIX Bblwe T, yCTaHaBNvMBaeTCA HOMM-
HanbHOE J0MYyCKaeMoe HanpskeHue oT JaBNeHKs, KOTOpoe criefyeT paccyuThIBaTh No dbopmyne

AT
[0],, = 2L, (4.4)

nmt

roe N = 3.
4.2.7 [Ina KopnycoB CTPaxOBOYHbIX W 3aLLUTHbIX 060MNOYEK HOMWHANbLHOE OOMYCKaeMoe HanpsXeHue
paccyuTbIBalOT No dropmyne

R<T> R<T>
[06] =min|£2%2,_m | (4.5)
¢ n n
0,2 m
rae ngo,= 1,07;
n,=185.
4
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4.2.8 [Ina pacyetHoro pexuma HY3, npoxogsiiero NonHOCTLD MMM YAacTUYHO NpW TeMmnepartype <T>

T "
Bbllle Tp npun onpepgeneHnn sHa4vyeHuns Hinﬁ BpemMsaA t OOMKHO ObITb PaBHO CyMMapHOW ONUTEINbHOCTU Harpy-

KeHWA KOMMNOHEeHTa Npu TemMnepartype Bbllle Ti B paccMaTpmnBaeMomM pexnme B Te4eHWe CpoKa Cﬂy){{ﬁbl.

429 I'Ipm TeMrnepartypax, npeeblllakowmnx T, BTex cnyydasx, Korga npu skcninyataum KOMNoHeHTa nMme-
€T MeCTO OBa Unun bonee pexunmMa HarpyxeHua Hya, OTNMHaLKMXCA No TeMneparype <T>wu (VIJ'IVI) OaBneHuko,
OCHOBHbIe pa3Mepbl JOIMKHbI YOOBNETBOPATL CnefyruwemMy YCNnoBUKO NMPOYHOCTW MO HakonneHHoMy ONUTENb-
HOMY CTaTU4eCKOMY NoBpeXaeHu

o, (4.6)
1],
I i
roe t.,- — MNpOoaOIKUTEINBHOCTb paﬁoTbI KOMMOHEHTAa Ha i-Mm peXunmMe HarpyxeHus;
[l‘].,- — [OO0onyCcKkaemMoe BpeMsA HarpyxeHud, onpegendaemoe no KpueBbiM WUINAN Taﬁnuu,am MWHWManbHbIX

- - T
3Ha4YeHun npegena OnnMTeribHOW NMPOYHOCTU U COOTBETCTBYHLWEeEe 3Ha4YeHU Hr<m>, BbIYUCTIEH-

HOMY o copmyne

{T) _
Hmt =T (4.7)

rne o; — 3Ha4deHue HanpaxKeHns B i-M PeXumMe HarpyxeHusa npu BblﬁpaHHbIX pa3mepax KOMMOHeHTa.
4.2.10 KomnoHeHTel 060pynoBaHus 1 TpyBoNpoBoaos, 3a UCKMoYeHnem 6oNnToB v LWnunek, ¢ TeMmnepa-
Typoit <T>, npeBsbllwatolei T, Ans KOTOpbIX 3afaHo orpaHu4eHre aecopmalni nonsyyectu, cnegyet [o-

T T
NONHWUTENLHO PaccYUTLIBATL NO Npedeny nonsyvectu Hér ). B aToM crny4ae npuHUMaloT [o]= Hir ). 3naueHns

npenenos nonsyyectun onpegenstot no FTOCT P 59115.4. Mpu oTcyTCTBMM 3TUX AaHHbIX OOMYyCKaeTca onpege-
neHKe 3Ha4YeHWin Npegenos Non3y4ecTi No M30XPOHHBIM KPMBbLIM, MpuBeAeHHbIM B TOCT P 59115.4.

4.3 CymmapHas npMbaBKa K pacyeTHOW TONWMWHE CTEHKN

4.3.1 CymMapHyo npubaeky K pacyeTHOW TOMWMWHE CTEHKW KOMMNOHeHTa oBGopyaoBaHnus 1 Tpybonpoeo-
[OB crnegyeT onpenenaTs no gopmyne

C=Cy*Cy, (4.8)

rae ¢4 = Cqq * Cyo.

MpuBasky c,4 cnenyert onpeaenaTb No KOHCTPYKTOPCKOW AOKYMEHTaLUKU U NPUHKUMaTL PaBHOW OoTpuLa-
TEeNBEHOMY AOMYCKY Ha TOMLWMHY CTEHKM.

Mpubaska c,, ABNAETCA TEXHOMOrMHYECKoW, NpeaHasHa4eHHON AN KOMMNEHCAaLM BO3MOXKHOIO YTOHEeHU
nonydgabpukaTta npy M3roToBneHUn. 3HaveHuWe 3ToM NpubaBKW yCTaHaBMMBAETCS KOHCTPYKTOPCKOW opraHuaa-
LMel Nno cormacoBaHWI0 C OpraHn3aunein-u3roToBuTeneM n AOMKHO yKasblBaTbCs B pabovei JOKyMeHTaumu.
3HadeHue npmbaekn ¢4, Npu pacyeTe Tpy6oNpoBOAHLIX OTBOAOE AOMYCKAETCs OnpeaensiTb No NpUnoxeHuo b.

MNpubaska ¢, y4nTLIBAET KOPPO3NOHHOE BNUAHNE pabo4vmx cpea Ha maTepuan KOMMOHEHTa B YCMNoBUAX
aKkcnnyaTaumu. 3HadeHne npubaskn ¢, cnegyeT ycraHasnueatk B cooTeetcTeum ¢ FOCT P 59115.7.

MNpn 0BYCTOPOHHEM KOHTAKTE CTEHKM KOMMOHEHTa G KOPPO3WOHHOWM cpefon 3HaveHue npubasku ¢, cne-
AyeT NPUHUMaTh PaBHbIM CYMMe 3Ha4YeHWin NpubaBoK ANS KaX 40N U3 CTOPOH.

4.3.2 MNpw BbINOMHEHUN pacdeTa Nocne W3roToBMeHWs cnegyeT WCMNoMb30BaTh (PaKTUYECKYH TOMLUHY
CTEHKM (Sf = C5p).

TonuwnHy cTeHKN (S; = C,) ANA UMNUHAPUYECKMX 1 KOHUYECKMX KOMIMOHEHTOB MPUHUMAIOT PaBHOW cpea-
HEeMY 3Ha4YEeHMWI0 YeTbipexX U3MEPEeHUN TOMNLWKHBLI CTEHKN MO KOHLaM ABYyX B3auMHO NepneHaWKynspHbIX ana-
METPOB B OQHOM CEYEeHUW NPW YMCNEe NPOBEPSEMbIX CEHEHMI HE MeHee OOHOrO Ha Kakable 2 M AnuHbl. [Ons
KPYrMbIX MAOCKWMX AHWLL M KPbILLEK U3MEePEHUS NPOBOAAT B LLEHTPE U B YeTbipex TOYKax Mo OKPYXHOCTU B ABYX
B3aMMHO NepneHaUKYNsSpHbIX HanpaeneHusax U cpefHee 3HauyeHue NPUHUMAKT PaBHbIM (Sf = Cp).

Ona annunTudeckux, Topocdepruyecknx 1 nonycdepuyecknx OHWL W KpbILLEeK U3MEepeHWUs MPOBOAAT B
LEHTPE W B YETbIpex TOYKaXxX Mo KoHUaMm HaubonblIUX OBYX B3aWMHO MepneHauKynspHbIX AMaMeTpoB W cpes-
Hee 3Ha4eHne NPUHUMaIOT PaBHbLIM Sy
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Ecnv KOMNOHEHT MMeeT MecTHoe YTOHEeHWe, BO3HUKalwLwee nNpn N3aroToBneHnn (UJTaMFlOBKa OHWILL, rmbka
pr6 n ,D,p.) nnn BcriegcTene KOppo3nun, To 3Ha4eHne (baKTM‘-leCKOI?I TOINWWHbI CTEHKW YCTaHaBNMBAT B 3aBU-
CUMOCTU OT pacnonoxeHud N pasMmepoB YTOHEHHOIO y4acTKa.

5 OHPEAEHEHHG TONWWH CTEHOK KOMMOHEHTOB OGOpy,qOBaHHﬂ

M TpybonpoBoaoB

5.1 UlunuHgpuyeckne, KOHMYeckue oGevailku cocyaoB U BbINyKibie gHULWA, paboTalowuye nog
OaBneHuem

5.1.1 PacueTHyto TONWMHY CTEHKW CrieayeT onpenensaTtb no dopmyne

,t:va3

°8 ~ (mglol-p)m,

(5.1)

3HauyeHus KoaPPUUNEHTOB My, My, My U Npeaens NPUMeHMMOCT (hopMyn NpueedeHsl B Tabnuue 5.1.
O603Ha4yeHUs1 TeEOMETPUYECKUX pasMepoB obeyaek npuBeaeHsbl Ha pucyHkax 5.1—5.4 (Ha pucyHke 5.2 npu-
BEeOEH OAWH U3 BAPUAHTOB UCMOIMHEHUS KOHUYeCcKoM oBeyvaliku ¢ OTBepcTUEM).

5.1.2 MNpuHMMaemasi HoMUHamNbLHasa TONWKUHA CTEHKWU AOMKHA YOOBNETBOPATL YCINOBUIO S 2 Sp + C.

5.1.3 [lonyckaemoe gaBneHuWe nNpy NpoOeKTUPOBaHUKM 1 MOCNe U3roTOBNEeHUA COCYL0B cnenyeT onpeae-
NATH No popMynam:

- MPU NPOEKTUPOBAHWUM

B (s-c)mm,glo]

[p]= . 5.2
Dm, +(s-c)m, (5.2)
- Nocne U3roToBNeHns
o] =2l mimattel (53)
Dm3 +(sJ= —02)m2
Tatnuuya 51— 3HadeHns KO3EPULMEHTOB My, My, My WU Npeaerbl NPUMEHNMOCTI dropMyrn
UunuHgpuye- 3nnunTudeckoe unu
BenuuuHa ckasi obevarika KoHudeckas obevatika (pucyHok 5.2) Topocdepuyeckoe Eany:((b?dgw:iﬁ'(gi)
(pucyHok 5.1) AHuLLe (pucyHoK 5.3) AHue (pucy ’
my 2 2 4 4
my 1 cos a 1 1
D
m 1 1 — 1
. 2H
0,002<2-C 201 npu a < 45°; s—c
0,002 = =0,1
0,002 <22 20,01 npu 45° < a < 60°; npu
H
Mpenensi D 02 <—=<0,5;
B [ 1- D s-c
NpUMEHN- P D & 0,002 < =01
MoCTH =03 0,002 < <0,01
( s- c) s-cC
-2 |1+ X
D D npu
’ H
x sina 0,155550,5
ecosa
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D S — -

PucyHok 5.1 — LUnnuHgpuyeckas obedanka

Dy
Bk
P oo S
]
oy /_/-
1
D

PucyHok 5.2 — KoHuveckasn obevaiika
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=R

D

PwucyHok 5.4 — lMonycdepuyeckoe gHuwe

5.2 UunuHgpuyeckne KONNeKTopsbl, WTyluepbl, TPyGbl U 0OTBOALI

5.2.1 PacyeTHyto TOMNWKWHY CTEHKM LIMNMHAPWYECKOrO KONNEKTopa, Wryuepa u Tpybsl cnenyeT onpege-
naTh No opmyne

D
P (5.4)
R 2¢la]l+p
s-c
®opmyna (5.4) npuMeHMa Npy yCrioBuK =0,25.

a
522 anHMMEEMEH HOMUWHarnbHadA TONWKUHa CTEHKM UNITMHOPWMYECKOro KonneKkTopa, wryuepa m pr6b|
[OIMKHa YOOBNETBOPATL YCIOBUIO S 2 SR +0.

i =1
5.2.3 [ina oTBOAOE, paboTalowyx NOA BHYTPEHHUM AaBMEHMeM, C COOTHOLIEHNeM T (cm. pucy-
a

HoK 5.5, ceveHne A—A), pacyeTHyl0 TOMLWMHY CTEHKW crieqyeT onpedensaTe no dopmMynam:
- 0N BHeLHen CTOPOHbLI 0TBOAA

LAY
A1 2glal+p’
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- anga BHyTpEHHEI;I CTOpPOHbI OTBOAA
_PD, YK, .

*r2 " 2qfalep’ 85

- Onsi HeWTpanbHOW (cpeaHen) YacTu oTBoAa (B ceveHun A—A Ha pucyHke 5.5, B npegenax £15° ot ro-
PW30HTaNbHOW OCK, ONpPeAensiowen HelTpanbHY NMUHUI0 cevyeHns)

pD Y K
Spg = 5222, (5.7)
2¢[o]+p
roe Ky, Ky, K3 —  TOpoBble KO3(MMULMEHTSI;
Yq. Yo, Y3 —  KO3(hWLUMEHTHI hOpMBbI.
TopoBble koaULMEHTI Ky, K5, Ky cnedyeT BblYMCNATL No popMynam:
4HS +Da 5 g
1 4R +2D° (5-8)
s a
4F?s —Da
2~ 4R__2D_’ (8.8)
5 a
Ky =1. (5.10)

A-A )
A
! SR
Ve -

/ Sga Sgrs
3 1

PucyHok 5.5 — OTBOf,

KoadhdpuumeHTsl opmbl Y4, Ys, Y5 cnefyer BbYUCTATE Mo (hopMynam:

a) Ans OTBOAOB, TemnepaTtypa CTeHKW KOTopbIX He npeBbiwaeT 350 °C — gns yrnepoducThiX U nerupo-
BaHHLIX KpeMHeMapraHuoBucTeix ctanei, 400 °C — onsa nerMpoBaHHbIX XpOMOMONMUMOOeHBaHAAWEBLIX CTa-
nen, 450 °C — gn#A cTtanen ayCTEHUTHOTO Knacca:

a
Y, =0,12(1+ /1+0,45q), (5.11)

Y, =Y, (5.12)
9
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a -
Y, =o,12(1+ /1+0,45], (5.13)

6) ons OTBOLOB M3 TEX XKe cTanen, Temnepatypa CTEHKM KOTOpbIX paBHa unu npesbiwaet 400 °C, 450 °C

1 525 °C cooTBETCTBEHHO:
a
\/1 =0,4(1+ {1+0,015bq), (5.14)

Yo=Yy, (5.15)
| a
Y3=0,4(1+ 1+0,0155J, (5.16)
rje a — OTHOCWTENbHAas OBanbHOCTL MOMEPeYHOro cevYeHns oTeoda B NpoueHTax;
R B KO3 PULMEHT;
2[o]l+p
R
q= ng75+0’5 — KO3 PULMEHT.

a

Ecnu BbluMCNEHHOE 3Ha4YeHWe q NpeBbIllaeT equHULY, TO g cnegyeT NpMHMMaTh paBHbIM eUHULE.

3HayeHna KoadhdULNEHTOB hOPMBbI Yy, Y5, Y3 ONs OTBOAOB, TEMMNEpaTypa CTEHKU KOTOPbIX HaxoauTces
MeXAY YKaszaHHbIMUY BbllUE rPaHWYHbIMK 3HA4YeHWAMM, crieqyeT onpeaensite NMHEAHbIM UHTEPNONUPOBAHUEM
no TemnepaType Mexay 3HadeHmsamu Yy, Yo, Y,, COOTBETCTBYIOLMMM IPaHUYHBIM 3HAYEHUAM Temnepartypbi.

B cny4ae, koraa nony4eHHsle sHaveHus Yy, Yy, Y, MeHbLIe eAVHNLBI, UX CNIEAYET NPUHUMATL PaBHLIMK
egvHuUe.

MNpu b < 0,03 3Ha4yeHnsa Yy, Yo, Y; cnegyet NpuHUMaTh paBHBIMUW 3HA4EHUAM, nonyveHHbIM npu b = 0,03,

3HayeHne OBanbHOCTW criegyeT NPUHUMATE MO AaHHbIM KOHCTPYKTOPCKOW OOKYMeHTaumMu nubo TexHu-
4Yeckum ycnosuam Ha nonydgabpukart. [lonyckaeTcs BbIYUCMATL 3HAaYEeHWe OBaNbLHOCTU No popMyne

Dmax - Dmin 200 % ( )
Qw2211 o, 517
D +D .
max min
roe Dmax, Dmin MaKkcUManbHbIM 1 MUHUMaIbHbLIA HapyXHble OnamMeTpbl NonepeyYHoro cedeHna oteoda

COOTBETCTBEHHO.
5.2.4 3Ha4eHna cymmapHoi npnbaBkn K TOMWMHE CTeHKN 0TBOAA Crq, Cro, Cry ONPEAensioT ANs BHeL-
Hel, BHYTPeHHen CTOPOH U ANSA HeiTpanbHON YacTu 0TBoAa COOTBETCTBEHHO. PekoMeHauum no onpegene-
HUI TEXHOMOrMYECKoW NPUMBABKK K TOMLLMHE CTEHKW OTBOAOB NPMBEAeHb! B NpunoxeHun b.
5.2.5 MpuHuMaemMas HOMWHanNbHaA TOMNUMHA CTEHKW 0TBOAA AOIBKHA YOOBNETBOPSATL YCNOBUIO

s= man({(sﬁ.1 + cm);(sﬁ,2 +cR2);(sR3 +cm)}. (5.18)

5.2.6 3HaueHue (sg; + Cr;) (=1, 2, 3), No KOTOpPOMY OnpeaeneHa cornacHo 5.2.5 HoMuHarnbHasa TonuwKHa
CTEHKW, OMYCKAETCS OKPYIMsSiTb B MEHbLUYH CTOPOHY, HO He Gonee yem Ha 3 % OT 3HAYEeHWS HOMWHAaNbLHOW
TONLLUHBI CTEHKW.

5.2.7 Ha Topuax npsaMbIX y4acTkoB GeCLIOBHbIX TPYD, pacTadmMBaeMblx Nof CThIKOBYH CBapKy, 4oMycKa-
eTcsl yToHeHue cTeHkr Ha 10 % pacyeTHON TOMWMHbI BCNEACTBME PACTOYKW NPWM YCAOBWUM, YTO CymMMapHas
ANWHA PaCcTOYEHHOrO y4acTka CThIKyeMbiX CTEHOK He NPEeBbICUT MeHbLUIEro 3HavyeHus ua 5sp 1 0,50,

5.2.8 Jonyckaemoe AaBneHne Ans LMNUHAPUYECKOro KonnekTopa, Wwryuepa, Tpybbl v oTBOAa cneayet
onpenensATb no opmynam:

- MPY MPOEKTUPOBaHWM

2(s-c)glo]
[p]:#; (5.19)
KD_-(s-c)
a
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- Nocne U3roToBneHms

) 2(Sf—c:2)(p[0]
KDa _(Sf _02)

[P]

(5.20)

KoadhdwuneHT K cnegyeTt npyHUMaTh NO crnegyoLluM npasunam:

- ANS UMNMHOPWYECKOro KonnekTopa, wryuepa u Tpybbel K = 1;

- ANsi 0TBOAA NPpU NPOEKTUPOBaHUM CriedyeT NpoBecTn pacyetsl npu K = K.Y, ¢ = cg; (i = 1, 2, 3). To-
poBble KOIPPUUNEHTbI K; N KOIPPULMEHTBI (DOPMbI Y; ONpeaensitoT cornacHo 5.2.3, 3Ha4eHUsi CyMMapHoK
npubaBku — cornacHo 5.2.4. [lonyckaemoe AaBneHve cnegyert NpMHUMAaTh HAMMEHBLUM U3 TPeX 3HaYeHWi;

- ANs 0TBOAA MOCre U3roTOBINEeHWs CneayeT NpoBecTy pacyeTsl npu K = K, Y, Ana s; onpeneneHHomn no
BHELIHEW cTopoHe oTBoAda, K = K2Y2 ANs S onpegeneHHon No BHyTpeHHen cTopoHe oTeoda, n K = K3Y3 ans
MEHbLLIETO M3 3HaYeHWn S; ONMpefeneHHbIX Mo HeTpanbHON (CpeaHeit) YacTn 0TBoAa. TopoBbie Ko duLneH-
Thl K; 1 k0athpMUMeHTBI POpMbI Y; ONpeaensAT cornacHo 5.2.3. lonyckaemoe JaBrneHne cneayeT NpuHUMaTh
HaVMeHbLIMM M3 Tpex 3HadeHwi. [lonyckaetcs npuHumMate K = max {K,Y,; K, Yy, K3Y3) Ana HaumeHbliero
3Ha4YeHUs sy

5.3 Kpyrnble nnockue AHULLA U KPbILWKK

5.3.1 PacyeTHy0 TONLWMUHY KPYTTbIX NIOCKUX AHULL U KPbILLEK S4 5, HArPYKEeHHbIX AaBNeHUeM, CXeMbl CO-
eIMHeHUs KoTopbIx ¢ oBedaikoi npeacTasneHsl B Tabnvue 5.2, cnegyeT onpeaensaTts No popMmyne

_ P
Sig = K4DH ﬁ' (5.21)

®opmyna (5.21) npumMeHuma npy ycnosmu 57¢ =02
R

5.3.2 HomuHanbHas TOMWMHA KPYrMbiX MNAOCKUX OAHWULL M KPbILIEK, HAarpyXeHHbIX OaBNeHWeM, SOMmkHa
YOOBNETBOPATL YCMOBUI Sy 2 S5+ C.

5.3.3 Bo Bcex cnyyasax nprcoeavHeHns N0CKOro Kpyrnoro gHuila K obevaike TonwmnHa gHAwa 4omkHa
ObITb paBHa unu GonblUe ToNWKMHbI 00evaiiky, paccinMTaHHOW B cOOTBETCTBUM C 5.1.

3Ha4eHue koappuumerTa K, B hopmyne (5.21) onpefensiior B 3aBMCMMOCTU OT KOHCTPYKLIMM OHUALL 1
Kpbilwek no oopmMmyne

K, = Ko, (5.22)

rae koaduumMeHT K NpuHUMaloT B COOTBETCTBUM C Tabnnuewn 5.2.
KoathdMUMEHT X, y4NTBIBAKOLL WA XXECTKOCTE COEAUMHEHUSA NNOCKOTo AHMLA (TUMbl KOHCTPYKUMKM 1—3 no
Tabnuvue 5.2) ¢ yuunuHapuyeckow obevankoi, cnenyeT onpefensTs no popmyne

x=05+ [0,25-228 [9lo] (5.23)
Ke DH o]

roe S — HOMUHanbHas ToMNWWHA CTeHKN LIMNMUHOAPWUYECKON obevaiiku.

Ecnu npu pacyete 3HadeHue x < 0,8, To cnegyet npuHumath x = 0,8. [pu oTpuuatenLHoOM 3Ha4YeHUN
NOAKOPEHHOTO BbipaxeHus B popmyne (5.23) cnegyeT npuHATb x = 0,8.

[na kpbiwek (TUNbl KOHCTPYKUKMK 4 1 5 no Tabnuue 5.2) cnegyeT npuHuMmate x = 1,0.

YkazaHHbIA B Tabnuue 5.2 paguyc 3akpyrneHus r cnegyeT nNpyMHMMarb B COOTBETCTBUM C KOHCTPYKTOP-
CKOW JOKyMeHTauunen.

5.3.4 HomuHaneHas TONWWHA KPYrMoKn NOCKOW KPbILWKW UMK AHWLLA C YYETOM BEITOYKU Sy [OMKHA YA0B-
neTBOPATL YCNOBUAM:

- OnA TMNOB KOHCTPYKUMK 3 1 5 no Tabnuue 5.2

[P, .
s, 20,350 o] *c (5.24)
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- Ons TMnNa KOHCTpyKuMuK 4 no tabnuue 5.2
8,2 0,75s,. (5.25)

5.3.5 [lonyckaemoe AaeneHuWe Ans KPYrhbiX GHULW, U Kpbiliek, paboTarwux nof BHyTPEHHUM U HapyX-
HbIM AaBrneHueM, crieqyert onpefensaTb No opmynam:
- NpW NPOEKTUPOBAHUA

2
R
[P1=| e 5| #lot (5.26)
4R
- nocne U3rotToBlneHusA
S C a
[P1=| 52| ool (5.27)
4~R

rae Sqf— CbaKTI/I'-IECKaFI TOMWMWHA CTEHKW MAOCKON KPbILWKKA NN OHWLLA.

Tabnunua 5.2 — 3HadeHna pacdeTHoro auametpa Dp 1 KoadiduumeHTa Ky B 3aBUCMMOCTM OT CXEMbl COEOMHEHMS
KpbIWKK (OHULWA) ¢ obevainkon

Twvn KOHCTPYKUKUK Cxema coeguHeHWs PacuyeTHblld guameTp Ky
N i
It
| N\ _
y ] Do=D 0,53
N -
§ \ D I
AN
0,44 npu
12 J(D+8)s
“ Bp=o-t 0,47 npw
I<J(D+s)s
¥ !
w
3 Dp=D 0,47
@' a
N0,
4 N N D, : Dp=D 0,6
N i R < )
\ B il
N/
Dy
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OkoHYyaHue mabnuusl 5.2

Twun KoHCTPYKUMK Cxema coeguHeHuns | PacueTHbili guametp Ky

Dp =D, 0.45

6 KoadpcpmumeHTbl CHUXEHUA NPOYHOCTU U YKpenneHue oTBepcTum

6.1 CHMmxeHue NPoO4YHOCTU OOMHOYHLIM OTBEepCcTUEM

6.1.1 OJZI,I/IHD‘-IHI:IM oTBEpCcTMEM Ccnenyetr CHMTaTb OTBEpPCTUE, KPOMKa KOTOPOro ygarneHa OT KPpOMKW
Gnwxkanwero OoTBEPCTHUA MO Cpe,ElMHHDFI NnoOBEPXHOCTH obono4vkn nnu KPbILLKKM Ha pacCcTtoAaHWe Sonee 4em

2 fDm(S—c) , rae D, onpenensioT Kak:

a) D, = D + s, ecnn HOMWUHaIbHBIM ABMAETCA BHYTPEHHUIA AuameTp;

6) D, = D, = s, ecnv HOMUHaNbHBLIM SBIAETCA HAPYXHbIN AVaMeTp;

B) D, = 2B, + s ons KoHu4eckux obornoyek, roe B, — pasmep, NokasaHbli Ha pucyHke 5.2.

6.1.2 HeykpenneHHbIM OTBEpPCTUEM cnefyeT cHUTaTb OTBEPCTUE, He UMeroLee HU OOHOro U3 creayto-
LKX YKPENIeHUNA:

- WTyUepa C pacyeTHOM TOMNLWWHOW CTEHKW, NMPeBbILLaoLeil HeobxoguMyo No pacyeTy Ha AaBneHue;

- NPUBAPHOW HaKnagku;

- MECTHOTO yTonweHnsa obevanku BOKPYr OTBEPCTUS;

- 0TOOpPTOBAHHOIO BOPOTHMKA (BbICAXXEHHOW rOPNOBUHEI).

OTBepcTyrA, B KOTOPLIX pa3BanbLOBLIBAKTCA TPYOLI, TaKKe criedyeT CUMTaTh HeYKpeneHHbIMU.

6.1.3 KoatppULMEHT CHUXKEHUS MPOYHOCTU @ ; LUITMHAPUYECKMX, KOHUYECKUX 1 chepudecknx oGornouex,
ocnabneHHbIX HeYKPEeNneHHbIM OAUHOYHBIM OTBEPCTUEM, CrefyeT onpeaenaTth no dopmyne

2

Pa = d (61)

/Dm(s -c)

Ecnu BbiMUCIIEHHOE 3HaYEHNE @, NPEBBILIAST eAUHNLY, TO CNeayeT NpuHUMaTh @4 = 1.
Ana nnockux AHULW, U Kpblwek npu d < 0,505 3Ha4yeHne ¢4 cnegyeT onpefensts no gopmyne

+1,75

1
Yg=— 3 (6.2)
1 d d
+— 4+ =

R DR

[OunameTp oTBepcTuil d B pacyeTax cnegyeT NpUHUMATh!

a) AN Kpyrnbix 0TBEPCTUN NOA pa3BanbLOBKY TpyD, Moa NPUBAPKY LUTYLIEPOB K MOBEPXHOCTWM KOMMOHEH-
Ta W ONs OTBEPCTUN, 3aKPbIBAEMbIX KPbILLKON, — paBHbIM AMaMeTpy OTBEPCTUMIA B KOMMOHEHTAX;

6) ANA HEeKpPYrMblx OTBEPCTMI C OTHOLWEHWEM pa3MepoB Mo ocsiM cummeTpun He Bonee 2:1 — paBHbIM
HawbornbllemMy pasmepy B CBETY B NPOAOSNLHOM HanpaeneHum obeqanku ans OTBEPCTMIA B LUMUHOPUYECKMX 1
KOHMYecKx obevalkax u paBHbIM HanbonbLlemy pasMepy B CBETY B KaXKAOM HanpaeneHun ans cchepuHecknx
obeyaek 1 BbINYKNbIX AHWLW,. [lonyckaeTcs NpuHUMaTh d paBHbIM 3HAYEHUIO PACYETHOMO AuameTpa dp, onpe-
geneHHomy cornacHo 6.1.20 n 6.1.21;

B) 4N KPYrMbIX OTBEPCTUA C NPOMYLLEHHBLIM LWTYLIEPOM, COeQUHEHHBIM ¢ 00e4alikol CBapHbLIM LBOM C
NOMHBLIM NPONMABNEeHNEM CTEHKM 0Deqaikn, — paBHbIM BHYTPEHHEMY AMaMeTpy LWTyLepa;

13
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r) ANs OTBEPCTWIA C pasHbIMW AMaMeTpamMy Mo TOMWKWHE CTEHKW — paBHBIM YCNOBHOMY AUaMETPY, onpe-
[erneHHomy no hopmyne

4 (:l1s1 + d232 +...+dnsn
s

, (6.3)

rae N — KOMWYECTBO CTYMeHew;
dy, 4o, Oy, Sq, S5, S3 — pasmepbl, NokasaHHble Ha pUCyHKe 6.1.

A) Ana TPOMHMKOB C 0TOOPTOBAHHLIM BOPOTHUKOM (BbIC2XXEHHOM FOpPrIOBMHON) — pPaBHbLIM YCIOBHOMY
AuamMeTpy, onpegeneHHoMy no dopmyne

d=d,+0,5r (6.4)

rae dq, r— pasmepbl, NoKasaHHbIe Ha PUCYHKe 6.2.
3HaueHune anametpa Dy crnefyeTt NpUHUMaTh B 3aBUCUMOCTH OT KOHCTPYKUMK AHMLL U KPbILLEK B COOT-
BETCTBUM ¢ Tabnuuen 5.2.

d

ds

PucyHok 6.1 — Cxema onpegeneHus yCrnoBHOMo guaMeTpa OTBepCTUs
(ANs cTyneH4YaToro OTBEPCTUS NPU HaNMYuK TPEX CTYMNeHEen)

PucyHok 6.2 — Cxema onpegeneHus yCrnoBHOTO AuamMeTpa OTBEPCTUSA B TPOWHKUKE C OTBOPTOBAHHBLIM BOPOTHUKOM
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6.1.4 Hanbonblunin fgonyckaembll AuameTtp dy HeyKpenrneHHoro OAMHOYHOro OTBEPCTUSA B LUMMUMHAPWYE-
CKMX M KOHWYeckux obevaikax 1 BbINYKNbIX HULLAX CnedyeT onpenensaTs no popMyne

dy = 2 475 [D_(s-o0), (6.5)

%o

1 p(Dm3 +(s- c)mz)

m.m, (s-c)[o]

3Ha4eHusn ko3 PUUMEHTOB M4, M,, M3 AnA obevaek v AR NpuBeaeHsbl B Tabnuue 5.1.

6.1.5 Mcnonkayemoe B pacuyeTax 3HadeHWe HaubonblIero JonyckaeMoro Auamerpa HeyKpenrneHHoro
oTBepcTUaA d, cneayet NpuHUmaTk no gopmyne (6.5), Ho He Bonee:

- Ana UMnUHAPUYECKUX KOMMNOHEHTOB — BHYTPEHHEro AuaMeTpa;

- Ana seinyknoro gHuwa — 0,61 BHyTpeHHero gnameTpa;

- ONS KOHWYECKOrO KOMMOHEHTA — BHYTPEHHEro OMAaMEeTpa MEeHLLIErNO OCHOBAHUSA KOHUYECKOro KOMMO-
HEHTA.

6.1.6 Ecnu guameTp oTBepCTusA d NpesbiluaeT HanbonbLKUn AoNyCKaeMbli AUaMeTp dy, onpefeneHHbIi
no copmyne (6.5), To Takoe oTBEPCTUE HEOBXOANMO YKPENUTb C MOMOLLbK YTOMWEHHBIX WTYLIEPOB, NpwU-
BapHbLIX HAKNagoK, MeCTHOro yTorneHMs 0DONMoYKN BOKPYr OTBEPCTHUS MM KOMDUHALUMKM M3 yKasaHHbIX. [pu
3TOM NfolWaib CeYeHU YKpenneHusa crnenyet NpUHUMaTh paBHOW CyMMe nrollagein nonepedHblX cevyeHun
WTYLEPORB U HAKNaZAOoK, UCNIONbL3YyeMbIX AN YKPENneHWi, a TakKe HannasneHHoro MeTanna npuBapku, To ecTb

e @, =

A=A+ A+ A, (6.6)

rme A, A, A, — nNnouwaan ceveHnii ykpennaulero WwTylepa, NpUBapHO HaKNaakn U HannaesneHHoro
MeTanna cBapHbiX COeAMHEeHUA COOTBETCTBEHHO.

6.1.7 MNnowaab ce4eHnn ykpenneHna AormKHa yA0BNeTBOPAThL YCMOBUIO
ZA 2 (d-dp) sp (6.7)

rae Sp— MWHUManbHasa pacyeTHas ToMWyHa CTeHKW KOMNoHeHTa, onpeaensemas npu ¢ =1 un ¢ = 0.

B cnyuyae, ecnu 310 ycnoBue He BbINOMHEHO, CrieyeT YBenuYnTb TOMLWMHY CTEHKM 0D0N0YKKM, YTO Npu-
BedeT K COOTBETCTBYIOLMM V3MEHEHUAM 3HAYEHWUA Qg U dy U YMEHbLUEHWIO HEOBXOAMMON ANs YKpenneHus
nnowagn ZA.

MecTHOe yBenuyeHue TomnwuHel 060No4KkM BOKPYr OTBEPCTUA CBEPX HOMWHAaNMbHOW (HanpuMep, BBapka
CEeNOBWHbI B LMNUHAPUYecKyto obeyanky) cnenyeT paccMartpyuBaTth Npy onpegeneHny nNnowaamn yKpenneHus
Kak Haknagky.

6.1.8 Koath(ULUMEHT CHUXEHUSI NPOYHOCTU @, CTEHKW LMIIMHAPWHYECKOW, KOHUYECKON U ChepuHeckon
obevaek (obonoyek) unu BeIMyKNoro gHuLa, ocnabneHHbIX OOMHOYHBIM YKpenneHHbIM 0TBEPCTUEM, crieqyeT
onpefenaTe no dopmyne

A
2(s —C)\/Dm(S—C)

P = @g|1+ (6.8)

rae @, — KoapuumeHT, onpeaensemslii no dopmyne (6.1).

6.1.9 MNMpu HeoBXoAUMOCTH YKPENNEHUA OQUHOYHOIO OTBEPCTUSA A0 384aHHOM0 3Ha4YeHus koadduymeHTa
CHWDKEHWUS NPOYHOCTY @ NoLWadb YKpennawLwmx KOMMNOHEHTOB Ce4eHnsl MOXeT DbiTb onpegeneHa 6e3 BolHnc-
neHWs oNyCTUMOro guameTpa OTBEPCTUSI COMMAacHoO YCMOBMIO

P—Pyg
——9 (s-c)d, 6.9
21—0,875%( ) (6.9)

rae @, — KoadUUMEeHT, onpeaenexHsiin no gopmyne (6.1).
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6.1.10 Ecnu ykpennsoLwmnin KOMNOHEHT U3roTOBIEH M3 MaTtepuana ¢ MeHbLUUM 3Ha4eHUeM HOMUHAaNbHO-
ro 4OMNyckaeMoro HanpsxeHus [0], 4yem y MaTepuana obono4dky, To onpefeneHHyo pacHeTom Nnowanb 3Toro
YKpenneHus crieqyeT YMHOXWUTL HA OTHOLLEeHWe [0] MaTepuana yKpenneHus K [0] matepuana obonoyku.

Bonee BbicOKoe 3HauyeHWe [0] MaTepuana yKpenneHus no cpaBHeHWto ¢ [0] maTepuana obonoykn B pac-
yeTe YYMThLIBATb He cnegyer.

6.1.11 Mnowagb cevyeHnst ykpennsawLwero wryuepa (cM. pucyHok 6.3) cnegyeTt onpenensTs o hopmy-

nam:
- INA y4acTKa, PacnornoXeHHOro G HapyXHOW GTOPOHLI 060NoYKM (aHULLA)
A.=2h (S, — Sp.—Cp), (6.10)
rae Sp. — MUWHAManbHas pacyeTHas TOMUIMHA CTeHKU WTyuepa;
¢, — npubasKa K TOMWMHE CTEHKN LWTyLepa;

- Y NpONyLWeHHbIX WTYLEePOB AA y4aCTKa, pacnorioXeHHOro ¢ BHyTpeHHePI CTOPOHbI obonoykn (,EI,HMLLla)
A, =2h(s,-c,), (6.11)

rae pasmep h, crieqyeT OTCYUTLIBATL OT BHYTPEHHEe! NoBepXHOCTM 060MOYKM (AHULLA), @ 3HaYeHne npubasku
C, B COCTaBe C, Cneayer y4UThIBaTh CyMMAapHbLIM Mo HaPYXHOM 1 BHYTPEHHEN NOBEPXHOCTAM LWTYLepa.

CxeMbl YKpPennsaAwLWMUX CEYEHUA U LUBOB LWITylLepa M NpUBApHOW HaKnagku NpUBEAEHbl HA PUCYH-
kax 6.3 n 6.4.

A
S. /S
b,
- . g,
7 <
% Z
i

2 d,
¥
PucyHok 6.3 — Cxema yKpennsaioLwmx ceveHnin
16
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.

|/

K -t

a) lWos wryuepa 6) LLiBbl Haknagku

PucyHok 6.4 — Cxema LUBOB LWUTYUepa U NPUBapHOA HaKnagku

6.1.12 BeicOTy yKpennawLlero y4acrtka wryepa h, (CM. pucyHok 6.3) cneayeT npuHumare He Gonee

hr::\/(dac_sc"'cc)(Sc—Cc)- (6.12)

HomMuHanbHbIe TOMWWHEI CTEHOK 000MOYKM M WTyLepa s U S, Cnepyet onpenensaTb no hopmynam, npu-
BedeHHbIX B 5.1 1 5.2 cooTBeTCTBEHHO. MUHUMaNbHBIE PACYETHBIE TOSLLMHBI CTEHOK 060M04KM 1 WTylepa s,
W S CneayeT onpenensaTsb No Tem xe opmynam, nonarasa @ =1 u ¢ = 0.

6.1.13 lNMpuBeneHHbIe B HACTOSLLEM noapasfene pacyeTHbIE COOTHOLUEHWSA AOMYyCKaeTcs NPUMEHATb
ANS WTYUEepOoB, HOMUHaNbHAA TOMLWMHA CTEHKM KOTOPbLIX He Bonee HOMWHANMbHOW TOSNLWMHEI CTEHKN 0D004KH.

6.1.14 MNnowaab ce4eHna yKpennsoLen npMeapHon HaknagkM crnegyeT onpenensarts rno gopmyne

A =9b s (6.13)

6.1.15 WnpuHy Haknaoku b, (cM. pucyHok 6.4) cneayeT NnpuHMMaTh B pacyeTte He bonee
bn = Dmsn. (6.14)

6.1.16 TonwuHy Haknagkn s, pekoMeHayeTcs npuHumaTth He bonee s. Ecnu s, > s, To pekomeHayeTcs
YCTaHOBWTbL HaKMagKy CHapyxw (S,,) U BHYTpH (S ,) cocyna. Mpuyem s, + s, > 2S He gonyckaercs.

6.1.17 Pa3amepbl CBapHbIX LIBOB HakNagku [cM. pucyHoK 6.46)] AOMKHbI YOOBMETBOPATL YCMOBUIO

A Da —2bn ‘ 2,1bnsn
Amin + D A2min 2 D
a a

6.1.18 Pa3amepbl cBapHbIX LUBOB LWITYLEPOB (CM. pPUCYHOK 6.3) OOMKHbI YOOBNETBOPATH YCMOBUAM
hs
c C
d

ac

Amin=2,1

UA LR 2 Se
6.1.19 MNnowanb ykpennaLero ce4eHnsa 04HOro CBapHOro Wea (CM. pucyHkn 6.3, 6.4) cneagyet onpe-
genate no oopmyne

A=l (6.15)

6.1.20 MNMpurBeaeHHbIe B HACcTOALWEM nogpasaene MeTofbl pacdeTa AONycKaeTcs NPUMEeHsITb ONs onpe-
AeneHns pa3mepoB YKPENMALWNX 3IEMEHTOB LMIUHAPUHECKUX M KOHMYECKMX obevaek, BbIMyKMbiX AHWLL W
KpbILLEK C KPYTfbIMU U OBanbHbIMW OTBEPCTUSIMM.

Mpenensi NPUMEHMMOCTH pacUeTHBIX POPMYN OrpaHUYMBAOTCA COOTHOLLEHUAMMN PA3MepPOB, NPUBEAEH-
HbiMW B Tabnuue 6.1.
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Tadtnuua 6.1 — MNpeaensl NPUMEHUMOCTH pacyeTHbIX PopMYyn

HauMeHoBaHWe NapamMeTpos B unnuHapuseckix B koHudecknx B annunTnueckmx v
obevankax obevankax nonycgepu4eckmx H1LLax
OTHoWweHWe ouaMeTpoB d d d
—R <10 B <10 _B <05
D Dk D
OTHOLWEHWE TOMWWHbLI CTEHKM obe- T 0.1 &
- e BN 2 - <
YarKK UNK JHULLA K JnameTpy D ’ D = ST 5 = 0,1
K

B 1abnuue 6.1 Dy o6osHauyaet BHYTPEHHUI AnaMeTp KOHUYeckor obevarku B MOnepeyHoM CeyveHuw,
npoxofsiem Yepes 0TBepcTue, a dg — pacyeTHbIN AuameTp OTBEepPCTUS.
PacueTHbIn AvameTp 0TBepCTVs di CreayeT onpeaensaTs no hopmynam:

- ONa Kpyrnoro oTeepctus 6es wTyuepa Unu onsa wTylepa, oCb KOTOPOro cosnagaeT ¢ HopManbk
K obonoyke

dy = d: (6.16)
- 40na wryuepa, OCb KOTOPOro NneXxuT B nonepeyvyHomM 1 npogosibHOM CeHeHUAX KOHUYeCcKo obeYvalnku

d

d_= ;
cos®a

R

(6.17)

- ANS HAKMOHHLIX WTYLEPOB B LIMNUHOPWYECKUX U KOHUYecKuX obeyalikax 1 Ans Bcex LWTYLEepos B Nony-
chepuyecknx gHULLaXx

d

d,= ’
cos?y

R

(6.18)

roe y — Yron Mexgy OChio LTyliepa M HOpManbk K MOBEPXHOCTM 06evaiiku Unu gHuwa (cM. pucyHok 6.5);
- AN OTBEPCTUS HAKIIOHHOTO LWTYLepa, korga Gonblian ocb OBanbHOM OTBEPCTHUSA COCTABMAET Yron w ¢
obpasyloLlein MoBepXHOCTLIO obevyankm (CM. pucyHok 6.5)

d, =d(1+1g%ycos’ w); (6.19)

- 40nA OTBEPCTUA CMELLEeHHOIo WTylepa Ha aniMnTu4eCKkoM OHULLEe (CM. PUCYHOK 66)

, (6.20)

2 2 2
roe DH = 2DH \/1— 4('07:”-,)&2 — pacYeTHbIN BHYTPEHHWIW AMaMeTp 3NMUNTUYECKOro AHWLLA.
D
6.1.21 MNpuBegeHHble MeToAbl ONpedeneHns NoLaan YKpennsiowmx ceveHin 4onycKkaeTcs NpUMeHsTb
npwu yCrnoBusXx:

- Yyron y Mexay OCbi LITyuepa W HOPManbi K MOBEPXHOCTM 0BOMOYKM He AOIKeH mpesblwatb 15°
(cm. pucyHok 6.5);

- 0N CMELLEHHbIX LWTYLLIEPOB Ha BbINYKIbIX AHULLAX YION ¥ HE AOMKEH NpeBbIWaTth 45° (cM. pucyHok 6.6);

- paccTosiHWe OT Kpas OHWLLA 00 OCW WTylepa, U3MepsieMoe Mo NPOEKUMKM, OOMKHO ObiTe HE MeHee

d
01D+ —=.
2
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6.2 CHMXXeHUe NPOYHOCTHU Npu ocnabneHun pagoM OoTBEPCTUIA
6.2.1 Micnonb3yemble B popmynax HacToOdLWero nogpasgena 3HadeHus guameTpa W wara oTBepCcTui
cnenyeTt onpefensTb N0 CPEAUHHOW NOBEPXHOCTHM 060M0YKN.

Ecnu BblMUCNIEHHOE MO NpUBEOEHHBIM HMKE (DOPMYyNaM 3HaYeHue ¢, NpesblillaeT equHULy, To crneayeT
NpUHUMaTE @y = 1.

6.2.2 Kak psig OTBEPCTUIA criedyeT paccMaTpyuBaTbk OTBEPCTMS, PACCTOAHME MEXKOY KPOMKaMU KOTOPbIX

He MpeBbllLaeT 3Ha4vYeHnsa 2 ,‘Dm(s—c) .

a) B npogonbHoM ceveHuM obonodku 6) B nonepeyHoM cedeHun obonoYkm

PucyHok 6.5 — HaknoHHble WTyuepsl

PucyHok 6.6 — CmeLLeHHbI/ WTyLep Ha annunTU4eckom JHuLLe
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6.2.3 Koa@1UMEHT CHIKEHNSA NPOYHOCTKU @4 NPY NMPOAOINbHOM PAAE OTBEPCTWI C OOMHAKOBbLIM LUIArom
(cM. pycyHok 6.7) B LMNMMHAPUYECKUX Y KOHMYECKUX oBonoykax unu pagomM noboro HanpasneHusa B annMnTu-
yeckux 1 ccpepuyeckux obonodkax onpenensioT no opmyne

'

Py /

(6.21)

6.2.4 KoathWUNEHT CHWKEHMS MPOYHOCTU @4 MPY OKPYKHOM (MONepe4HOM) psige OTBEePCTUI C OAMHAKO-
BbIM LLIAroM (CM. pucyHok 6.8) B LMNMHAPUYECKOW M KOHWYECKo obonoydke onpenensatoT no dopmMyne

I,~d
Pg=2-— (6.22)

QOcb 06onoyKkn

PucyHok 6.7 — lNpoaoneHbIid psg oTBEPCTUIA C OOWHAKOBbLIM LLArom

Ll Il

‘l

A

f

Ock obonoyku
by : {

PucyHok 6.8 — lNonepeyHblid pag oTBepCTUIA C OAUHAKOBbLIM LLAroM
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6.2.5 lNpun WwWaxmaTHOM pacnofioXeHUn OTBEPCTUIA (CM. PUCYHOK 6.9) B UMNUHOPUYECKON N KOHUYECKON
obonoykax cnegyert onpenenaTb TPW 3Ha4YeHWUs KO3 PULMEHTA CHUXKEHWMS MPOYHOCTM NO hopMyrnam:
- B NpOAONLHOM HanpaeneHun

_ 2a-d . 5.5%
- B OKPYXHOM (rMonepe4yHoM) HanpasneHuu
2b-d
Pg=—p (6.24)
- B AMaroHarnbHoOM HanpaBneHun
.4
a 1+(b/a)
§y = ( i > (6.25)
j—fip|- A
1+(b/a)

B kayecTee pacyeTHOro 3HaYeHus KoadMUUMEHTa CHKEHUA NPOYHOCTU @, criedyeT NPpUHUMaTh Hau-
MeHbLUEee M3 NonyYeHHbIX No hopmynam (6.23) — (6.25).

QOck oBonodim

PucyHok 6.9 — LllaxmaTHoe pacnonoxeHue oTBepCTUI
6.2.6 [Insa KOpUOOPHOro pacrnonoXeHWs oTBepcTui (cM. pucyHok 6.10) 3HauyeHue KO3 PULIMEHTA CHU-

KEHUS MPOYHOCTM @4 CrieayeT NPUHMMATL HaMMEHbLLLMM U3 MOMYyYeHHbIX 3HaYeHUi AN NPOAOMNLHOro 1 Mo-
nepevyHoro psaaoB OTBEePCTUM.
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Ocb oGono4ku

NI A S —
4

4

PucyHok 6.10 — KopuaopHoe pacnonoxeHue oTBepCcTuii
6.2.7 MNpW HEOOMHAKOBLIX Llarax Mexay OTBepCcTUsiMK (CM. pMCYHOK 6.11) n/unn HeogMHaKoBbIX AWa-
MeTpax OTBEPCTUIA KO3 DULMEHT CHIKEHUA MPOYHOCTH @ 4 CNefyeT NPUHUMAaTL PABHLIM HaUMEHbLUEMY 3Ha-

YEHWKO KOSCbeVILI,VIEHTOB CHUXXEeHWA NPoOYHOCTW OnA Kaxgon napbl COCeaHMUX DTBepCTI/II;'L ,Elmar\neTp oTBEpPCTUA
cnenyet NnpUuHUMaThb paBHbIM c:pe,u,HeapmcbmequeCKomy 3Ha4eHWK anamMmeTpoB COCeaHMX OTBepCTMIﬁ B pandy.

f |

ooy
-l

o
et

PucyHok 6.11 — Pag oTBepcTUiA C HEOAWHAKOBLIMW OTBEPCTUSIMU W LLaramu

6.2.8 [1nsa nnockux OHWLL U KpbILLeK, UMEeKLLMX HECKONBbKO OTBEPCTUA, MakCMMarnbHbIM OMaMeTpoOM He
npesbiwatoumx 0,5Dp, cneqyeT onpegenst MUHUManNbHOE 3Ha4eHne KO3 ULNEHTa CHIDKEHNA NPOYHOCTM
@, No dhopmyne

1
bg = 5 (6.26)
2d, (24,

Dr \Dg

1+
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MakcumansHyo cyMmmy OnvH Xopd oTBepcTuin Zd,; B Hanbonee ocnabneHHom auameTtpansHOM CeHeHum
NMOCKOTO OHULLLA UNK KPbILWKK (pucyHOK 6.12) onpegenswT no dopmyne

Zd; = max{(d, + dj); (b, + b3)}. (6.27)

PucyHok 6.12 — [JHWLLE W KpbIlKa C HEOAMHAKOBLIMIW OTBEPCTUAMM W LUAraMu

6.2.9 Ecnn HECKONBKO OAMHOYHLIX OTBEPCTUI PACMNONMOXKEHbI B OQHOM HanpasneHun ¢ psaomM OTBEPCTUN
(LEHTP OOMHOYHOrO OTBEPCTUSA HAXOAWUTCH HA OCW psaa), cnenyet NPpUHUMAaTh HAUMEHbLLEee 3Ha4YeHWe Koad-
(hULMEHTa CHWKEHNS MPOYHOCTU @y M3 3HAYEHWUI ANS OOAMHOYHOIO OTBEPCTMS U PAAa OTBEPCTUN.

6.2.10 Ecnu ocb pAaga oTBepCTUIA He nepeceKkaeT LeHTp OTBEPCTUS M Yron Mexay OCbio paga U NpsiMon,
COeOVHSAOLWEeN LeHTP 3TOro OTBEPCTUS C LLEHTPOM COCefHero, OTHOCALLEerocs K psay, He npesbiwaeT 15°, npu
onpefeneHnn KO3 ULUNEeHTa CHMKEHNUA NMPOYHOCTU @, ITO OTBEPCTHEe CneayeT OTHOCUTL K paady.

6.2.11 Ecnu ock paga npoxoguT Yepes3 Hekpyrrnoe OTBepcTue, 3a AWaMeTp 3TOro OTBEpPCTUSA creayeT
NPUHUMAaTE HAMBONLLUMIA pa3Mep, onpedenseMblil OCbK PAAa UMK NMPAMOK, NPOXoAsLLEN Yepes3 LIEHTD HEKPY-
rMoro OTBEPCTUSA C OTKIIOHEHMEM OT OCU paga Ha yron go 15°.

6.2.12 Ecnu kaxkgoe M3 0TBEpPCTMIA, 00pasyoLLmX psag, UMEeT pasfinyHble YKpenneHus, T KoauumneHT
CHUWXEHWs NPOYHOCTU TaKoro paga crefyeT onpefensiTh Kak MUHUManbHoe U3 3HauyeHuid, onpegensemblx As
KaxKOOW napbl CoOcedHUX OTBEPCTUI No chopmMyre

A

I (6.28)

Pe =‘Pd+(1_‘9d)

rae ¢, onpegensietcsa no gopmynam (6.21) — (6.25).

Mnowanb ceyeHUn A yKpennawwmMx WTyLepoB paccMaTpyBaeMon napbl OTBEPCTUIA cCrefyeT onpefe-
NATb cornacHo 6.2.15.

6.2.13 Ecnwn gns ogHoro u3 oTeBepcTuid, obpasywmx psag, no dopmMyne aona pacdeta KoaduumeH-
Ta CHUKEHUS MPOYHOCTU @y OAMHOYHLIM OTBEPCTUEM MOMYHYEHO 3HAYEHWME HUXKE, YeM ONs PsAa OTBEepPCTW,
cnenyet NpuMHUMaTh 3HadeHWe Ko3MULMEHTA CHWKEHUSA MPOYHOCTU, pacCYMTaHHOE Kak Ans O4WHOYHOro
OTBEpPCTUSA.
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6.2.14 Tpwu HeobxooMMOCTKU YKpenneHua OTBEPCTUA B pAdY A0 3a4aHHOT0 3Ha4veHus koadpduumeHTa
CHWXEHWS MPOYHOCTM @ NroLLlaab CeYeHU yKpenneHusa criegyeT onpenensatb COrmacHO YCNoBMD

SA=2"%dg(s_c), (6.29)
1-g4

rae @, onpegaensierca no cdopmynam (6.21) — (6.25).

6.2.15 MNnowwaab ceyeHUin yKkpennsawLux WTyLepoB Ana obedvainku nubo BeIMYKNOro AHWLLa, ocnabnex-
HbIX PAOOM OTBEPCTUI C pa3NUYHbLIMU MO pasMepy WTyLepamu, cnegyet NpUHUMAaTh!

- 4N y4acTka, pacronoXeHHOro CHapy»n 0b60noYkm

Ay =h (S =801 =Coq) + P55 (S5 = Sp0p = Co )i (6.30)
- ANA y4acTka, pacnonoXeHHOro BHYTpU 06onoqkn
As= hc1(sc1_cc1) +hc2(sc2_cc2)’ (6-31)

rae MHAEKCh! €y U C, OTHOCATCA K IBYM COCeHWUM OTBEPCTUAM, YKPEMIeHHbIM WTyLlepamMu.

6.2.16 B cnydae ecnu psg Ha UMNMHOPUYECKOW U KOHWMYECcKo obevainke unu chepu4eckom, annunTu-
4YeCKOM U TOpOChePUYECKOM [HULLE COCTOWUT TOMBKO M3 ABYX OTBEPCTUI, KO3 ULNEHT NPOYHOCTU cnenyeT
onpegenste no copmyne

§y= 2(1- Pgmin) + ¥ Pamin
2(1+y)-(2+ ¥)94min

(6.32)

e Qg min — KOIMMPUUMEHT CHUXKEHWS MNpOYHOCTW Ansd  psga, onpegenseMbin  no  gopmy-
nam (6.21) — (6.25) ¢ yuetom TpeboBaHuii 6.2.13;

d
/Dm(s—c)'

Ecnu BbluncneHHoe no dopmyne (6.32) 3HadeHne @, MeHblue, Y4eM @y ..., CNeayeT MpuHMMaThb

o= Py min:
6.2.17 MNpu NnponaBonsHOW hopMe YKpenneHus Ny WTyLepoB BbiGpaHHbIe pa3mepbl OOMKHBI yOOBMNET-
BOPSATb YCNOBUIO

A
p Aﬂ+o,5 =[o], (6.33)

ol

roe Api — NpoeKunAa noBepxHOCTWU, Ha KOTOPYH QEHCTByeT AaBrneHne p, orpaHn4deHHasd no OCK N OKPYX-

HOCTKM 0BONOYKM BENMUYMHON D = /Dm(s—c) 1 NO OCW WTyLepa — BENWYMHOW h,, 3Ha4YeHue
KOTOpOW orpaHu4eHo dpopmynoin (6.12) (cMm. pucyHok 6.13);

A — Trouwanb CeYeHus, orpaHuyeHHas senuuuHamm b u h,, Hanbonee HarpyxeHHoW Yactu meTan-
na (cm. pucyHok 6.13).

6.3 KoadhhmumMeHT CHUXKEeHUA NPOYHOCTH CBAPHBLIX COeaUHEeHUN

6.3.1 KoaththnUMEHT CHUKEHUS NPOYHOCTM CTLIKOBbIX, YIMIOBbLIX M TABPOBLIX CBAPHLIX COBANHEHWUA @,
cnegyet BbiIbupaTh B 3aBUCMMOCTU OT 06bema AeeKTOCKOMMYECKOro KOHTPOIsA NpW M3roToBneHun no tTabnu-
Lue 6.2.

6.3.2 [na KOMNOHEHTOB U3 XPOMOMONMBAEHOBaHaAWEBLIX M BbICOKOXPOMMKCTLIX CTanen npu temnepa-
Type fo 510 °C sHauyeHue @  crienyeTt npuHuMaTs no Tabnuue 6.2, a npu temnepartype 530 °C u 6onee —
@, = 0,7 HesaBmcumo oT obbema koHTponsa. MNpw sHaveHusx Temnepatypel oT 510 °C go 530 °C sHaveHve ¢,
cnepyeT onpefenaTb NMMHEeNHbIM UHTEPNONMPOBaHUEM.
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S-C

[a]

|
\
\

PucyHok 6.13 — Cxema pacyeTHbIX NNowanen yKkpennexus

Tabnuya 6.2 — 3HavyeHna koapOULMEHTOB CHUKEHWUS NMPOYHOCTN CBAPHbIX COEAUHEHWIA

Obbem paguorpaduyeckoro MNu ynsTpaseykoBoOro KoHTpons, %

MakcumanbHoe 3HavYeHue KO3 hULMEHTa CHMKEHNA
NPOYHOCTH @,

100 1,0
50 0,9
25 0,85
He meHee 10 0,8

6.3.3 Ecnu cBapHoe coedVHEHWEe KaTaHHbIX UMW LEHTPOBEXHO-NUTbIX C MexaHudeckn obpaboTtaHHoR
BHYTPEHHEW MOBEPXHOCTbIO TPYO, M3rOTOBNEHHLIX U3 XpPOMOMONUBOeHOBaHAOWEBLIX CTane, HarpyXeHo us-
rMbarLWmUmMn Harpyskamu npu pacdeTHon Temnepatype go 510 °C, To HezaBUCUMO OT o6bemMa KoHTpons cre-
AYET NpUHUMaTL Ans KaTaHHbix Tpy6 ¢, = 0,9 n MexaHudyeckn 06paboTaHHbIX LEHTPOBEXHO-NUTBLIX TPYS —
¢, = 1,0. MNpn Temnepatype 530 °C n 6bonee — 0,6 n 0,7 cootBetcTBeHHO. [pn Temnepatypax ot 510 °C go
530 °C 3Ha4eHune @,, crieayeT onpeaenaTb NMMHeHbIM MHTePNoNMpPOBaHNeM.

6.3.4 KoathhnLUMEHT CHMKEHNSA MPOYHOCTU KOMbLUEBbIX CBAPHbLIX COEAUHEHWA LNNUHOPWUHECKUX U KOHU-
yecknx obevaek, Harpy>XeHHbIX JaBrieHuem, criedyet npuHumate @, = 1,0.
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6.4 PacyeTHbIW K03 (hMLUMEHT CHMKEHUA NPOYHOCTH

6.4.1 B cnyyae, ecnu pacctosiHue [, oT Kpas noboro oTBepcTA 40 OCM CBApHOTO WBa (KpoMe KomnbLe-
BbIX CBapHbIX coeguMHeHnn no 6.3.4)

I, =max {0,5 ID_(s-c);50 MM } (6.34)

TO pacyeTHbIA KO3(OUUMEHT CHIKEHUA MPOYHOCTN cneayeT onpefenaTh Kak npousBeneHe koadduumneHTa
CHWXXEHWS! MPOYHOCTY CBAPHOTO COEAUHEHMUS 1 KO3 MULMEHTA CHUKEHNA MPOYHOCTU OTBEPCTUS @ = @, ° @,
WM Q =@, @,.

B ocTanbHbIX crnyyasix 3a pacyeTHbIA KOA(MUUUEHT CHUXEHWUS MPOYHOCTU cnefyeT NpUHUMaTh Hau-
MeHblUuee 3HaYeHne U3 @, P 1 @,

6.4.2 [InA 6eCLIOBHBLIX KOMMOHEHTOB @ = Q4 NN @ = Q..

6.4.3 [Ins cBapHbLIX KOMMOHEHTOB, HE MMEIOLLIMX OTBEPCTUR, @ = @,

7 ®naHubl, HAXXWMHbIE KONbLA U KpeneXHble AeTanu

PEKOMBHﬂyEMaH MEeTOoOQMKa pacdeTa no Bbl60py OCHOBHbIX pa3mepoB CbJ'IaHLI,EB, HaXXMUMHbIX Koneu w
KpeneXXHblX getaneu npueedeHa B NpUNoXxeHmm B.
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MpunoxeHune A
(cnpaBo4Hoe)

BbIGOp OCHOBHbLIX pazMmepoB MeTOAaMM NOBEepPOYHOTO pacyeTa U pacy4eTomM no npe.qenbl-loﬁ Harpyike

A.1 ns komnoHeHTOB 060pyaoBaHns 1 TpyboNpoBOA4OB, HArpy»KeHHbIX AaBNeHUeM, Ans KOTOpbIX B pasgenax 5 v 6
He NpyBeLeHbl pacHeTHble hopMyrnbl ANd BeiBopa OCHOBHbIX pa3MepoB, MO0 He BLIMONHAKTCH YCNOBWUS NPUMEHUMOCTH
dopmyn, NpUBEOEHHbIX B pa3genax 5 u 6, Boibop pacyeTHbIX TOMWMWH CTEHOK PEKOMEHOYETCA NPOBOAUTE METOAAMU MO-
BEPOYHOTO pacyeTa Ha CTaTUYECKYH U ANWUTENbHY CTAaTMYECKYH NPOYHOCTL UMK PacyeToM Mo NpPefefibHOW Harpyske B
cooTBeTcTBUY € TpeboBaHuaMu A.2 — A.4 B nopsigke, onpefensiemom A.5.

A.2 PacuyeTHaa Mofenb KOMNOHEHTa MOXET COCTOATbL U3 oaHOW Uy Bonee YacTen, OnA Kax oW U3 KOTOPbIX OOIK-
Hbl BbITh ONpefeneHsl:

- pacyeTHas TemnepaTtypa unu Temnepartypa <T> (B cooTBeTCcTBMM C 4.1.3);

- pac4eTHOE OaBMeHUe UK JaBreHre Npu Temneparype <T>;

- HOMUHanNbLHOE JonyckaeMoe HanpsbkeHwe [0], onpegensemoe no dopmyne (4.1);

- 3HauyeHWe Modynsa ynpyrocTu matepuana E<7>, npunumaemoe cornacHo MOCT P 59115.2.

A.3 HanpsxxeHHO-0ethopMUpoBaHHOE COCTOSHWE B KOMMOHEHTE NpU OEACTBUM OABNEHWS ONpeaensieTcsa yrnpyrum
pacy4eToM. 3Ha4eHUsA pacHeTHbIX rPYNM KATEropWid HANPSHKEHWIA (T)4 1 (0), ONpeaenseTcsa B COOTBETCTBMM C NOMOKEHNAMM
[OCT P 59115.9—2021 (pasgenbl 6 1 7).

A.4 B cnyyasx, Korga HEBO3MOXHO OJHO3HAYHOE ONpederneHne 3Ha4eHUA HanpsHKeHWA pacyeTHBIX TPynn KaTero-
pui (a)4 1 (T),, NpW TeMNepaTtype Hike T, OONYCKaeTcsa NPOBOAWTL pacyeT No NpedenkbHo Harpyske B COOTBETCTBUM CO
cnegyrowmmm TpeboBaHUaMI:

- YACMEHHBIM METOAOM, HANPUMEP METOAOM KOHEeYHbIX anemeHToB (MK3), pelwaeTtca 3agava cTaTU4ecKoro pagHo-
BECWSA B YMPYroniacTMYecKon noctaHoBke. Ecnu pelleHne ypaBHEHWIA paBHOBECKSA BLIMUCIIEHO (OOCTUrHYTa CXOOAMMOCTb),
TO KOMMOHEHT HAXOAMTCHA B PABHOBECUM MO, NPUIOXKEHHBIM OABMNEHUEM;

- NOBEAEHUE MaTepuvanoB COOTBETCTBYET MAEANLHO YyNpyronnacTudeckoin mogenu. [lnarpamma pactsKeHusa nae-
ankHO YNpYronnacTUYecKoro Matepuana B koopauHatax gedopMauns—HanpsKeHue cxeMaTUYeCcKM NoKasaHa Ha pUcyH-
ke A.1;

- pacYeTHbIA Npeden TeKY4ecT 0y NPUHUMAKT PaBHbIM

-
Oy =%y 'q;(}o%z’ (A1)

rae ¢, ONpeaensioT B COOTBETCTBUM C MONOXeHnaMn 6.3;
- UCMNONb3YeTCA TEOPWUA NNACcTUYECKOro TeYeHUa. Havano TekydyecTn maTepuana onpegensaeTca ycnoevem Museca;
- pacyeT criedyeT BbIMOMNHATL C YYETOM NPUHLMMA HEM3MEHHOCTU HayanbHbIX PasMepoB (T. e. B «Manbix» nepe-
MelLLeHMAX).
ok

arcigE

£

PucyHok A.1 — [uarpaMmMa pacTsKeHWs aeanbsHOro ynpyronnacTM4eckoro Mmatepuana

A.5 Beibop pacyeTHO TOMLWMHBI CTEHKN KOMMOHEHTA HAYMHAETCA C NMPUHATMSA HA4YanbHOTO 3HAYEHWUA S, KOTOpoe
3ateM JOMMKHO BbiTe NOATBEPXKAEHO pacqeToM.

3Ha4eHne pacHeTHON TOMMHLI CTEHKN Sp CHMTAETCA NOATBEPMHAEHHBIM PAcHETOM B TOM Cry4ae, ecnu.

- onpefeneHHble YNpyriM pacyeToM 3HaYeHUa HanpsxeHU pacyeTHbIX TPYNN Kateropui (a), v (d), yA0BNeTBops-
0T YCMOBWUAM CTaTUYECKOW U ANUTENBHON CTaTMYeCcKOW NpoYHocTu, npusedeHHsiM B TOCT P 59115.9—2021 (pasgens! 8
1 14 COOTBETCTBEHHO).
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- pacyeToM No NpefernbHOW Harpy3ke NoKasaHo, YTO KOMMOHEHT B LienoM M nbas ero 4acTb Haxo4aTcs B paBHO-
BECUW NOA NPUNOXEHHBIM AaBMNEHWEM, PaBHbIM AaBneHuio HY3, ymHoxeHHOMY Ha koadpduumenT 1,5.

Ecnu paccmaTpuBagMoe 3HaueHue Sp He NOATBEepPXAEeHO PAcUYeTOM, OHO AOMKHO BbiTh yBenuueHo, NGO B KOH-
CTPYKUMIO KOMMOHEHTA A0MKHBI BbITe BHECEHE! U3MEHEHWS.

Ecrnun paccmatpyeaemoe 3Ha4yeHue Sp NOATBEPKAEHO PACYeTOM, PACHETHAsA TOMLIMHA CTEHKW KOMMOHEHTa cuuTa-
eTca BblbpaHHoNM.

A.6 lMNpw npoeegeHnn pacyeTa Mo NpedenbHON Harpyske B criydae, eCnu pacyeTHas Mogdelb KOMMNOHeHTa COCTOWT
13 ABYX UNK Bonee YacTel ¢ pasnuyalUMIMCa 3Ha4YeHNAMN pacHeTHOro Npeaena Teky4yecTu Oy , 3HaYeHue Sy cneayet
noaATBEPANTL ABYMSA pacyeTamu:

- C OfIHNM 3Ha4YEHWEM Oy, MPUHATBIM ONA BCEX YacTeil pacHeTHON MOAENM, PaBHbIM HAMMEHBLLLIEMY 3HAYEHUIO Oy
cpeam Bcex vacTen,

- C pasnnUYHbIMK 3HA4YEHNAMUN Ty [ANA KBKO0N U3 YacTel pacyeTHON MoAenn.

A.7 HoMmrHanbHas TonwuHa CTeHKW S KOMMOHEHTa OMKHa YAOBMNETBOPATE YCIOBUIO

5Zsp+c. (A.2)
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MpunoxeHune b
(cnpaBo4Hoe)

PekomeHaauuu no onpeneneHuro TeXHONOrn4yeckKomn HpHSﬂBKIﬁ K TONnwKnHe CTeHKM oTBOAA

B.1 Pekomengaunn HAcTOALWErO NPUMOKEHWU MOTYT BbiTe MCMOMNb30BaHbI, ECNK B TEXHUYECKNX YCIIOBUAX Ha 13-
rOTOB/IEHWE OTBOAOB OTCYTCTBYHOT yKa3aHWA No ONPEAeneHuio TEXHOMOrM4eckon npubasku.

5.2 B HacToALWEM NPUNOKEHUN UCMOMb3YIOTCA 0003HaYeHNs pasMepoB OTBOAOB, NPUBEAEHHbIE Ha pucyHke 5.5.
®opMynbl ANa oNpeaeneHns TONWKNH CTEHOK S, Spq, Sgo, Spa NPUBEAEHbI B 5.2.3.

5.3 [ins oTBOAOB, U3rOTOBNAEMbIX Ha TPYGOrMGouHOM 060pyA0BaHUM METOAOM HaMaTLIBAHWA Ha CEKTOP, TEXHOMO-
rU4ecKyto Npubasky C;, CNedyeT NPUHUMaTL TOMBKO K TOMLWMHE CTEHKKN Spy:

a) ana Tpyb noBepxHoCTelr Harpesa

1
Cpp =S B.1
12 1+2,5R_/D, &
©) ons ocTanbHLIX TPYO
| T s. (B.2)

c
2 {1+2R_/D,

B.4 [1ns wtamMnoBaHHbIX OTBOAOB, M3rOTOBNAEMbIX B 3aKpbITbIX WUTamMnax, nnv OTBOOOB, N3roTOBNAEMbIX Ha CTaHKax
C Harpeeom TOKamMun BbICOKOW YacTOThbl M OCEBLIM NOJKATHEM, TEXHOIMOTMYECKYH anGaBKy cneayeTt NpUHUMaTh TONbKO K
TONWKWHE CTEHKA Spq

0,058 < ¢y =0,1s. (B.3)
B.5 [Ina oTBOAOB, M3rOTOBNAEMbIX Ha porooBpasHblX cepagyHUKaXx, NPUHUMAIT ¢y, = 0.
B.6 [Ins CeKTopHbIX OTBOOOB CHATAKOT Cqp = 0.
B.7 [ns wramnoceapHbiX OTBOOOB C PACMONOXKEHMEM ABYX MPOAONbHBIX CBAPHLIX LUBOB MO BHYTPEHHEW U BHELLIHEN
CTOpOHaM OTBOAA TEXHOMOrMYECkyo Npubasky cneayeT NPUHUMATE TOMBKO K TOMLIMHE CTEHKM Sqy

0,055 < 1, < 0,15. (5.4)

b.8 Onsa WTaMnocBapHbIX OTBOAOB C pacnonoXeHuwem CeBapHOro wea B HeﬁTpaanoﬁ 30He 0TBOOA TeEXHOoMnork4ye-
CKYHO I'IpVIGEIBKy cneayet NpuHUMaTe TOMNbKO K TONLWWHE CTEHKN Sppq

0,055 < ¢, < 0,1s. (5.5)
5.9 Ecnn onpegeneHne I'IpMsaBKVI 012 NnpoBOAWUTCA 40 OKOHYaTeNbHOIo Bbl60pa HOMMWHanbHOW TONWWHBbI CTEHKW OT-
BOAA, TO pEKOMEHOQYETCA OPUEHTUPOBOYHO 3HA4YEHNE HOMUHansHON TONWWHBI CTEHKKW OTBOA4A NPWUHATE PaBHbIM 3HAa4Y€HWHO

HOMWHAanNbLHOW TONWMKHbI CTEHKK l'lpﬂMOﬁ prﬁb[ C nocnegywwmnm yTO4HEHUEM MO OKOHYaTENbHO BblﬁpaHHOMy 3Ha4YeHunw
HOMMHAaNbHOW TONLWWHBI CTEHKK OTBOAA.
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MpunoxeHune B
(cnpaBo4Hoe)

MeToguka pacyeTta no Bblﬁopy OCHOBHBbIX pasmepoB (pnaHueB, HAXXUMHBLIX Konew,
U KpeneXHbIX geTanen

B.1 YcnoBHble 0603Ha4YeHUA

Fy — ycunue, HeoBGxoaoMMoe ANA HadansHoro otxarTna npoknagku, H;

F, — ycunue B UMNMHAPUYECKOM y4acTke donaHua oT AeicTBMA BHYTPEHHEro AaBneHns, H;
Fy  — ycunue Ha nNpoknaaky, obecnednBaloLLee NNOTHOCTL NPKY KCrnyarauuy, H;
Fy, — younue Ha Npoknagky, obecneunsalollee NNoTHOCTL NPY MMAPOUCTLITaHUK, H;
fF3  — ycwunue OT AedcTBUA AaBlEeHWsA cpebl Ha BHYTPEHHMA y4acTok dinaxua, H;
FJ0 — rugpocTaTuyeckoe ycunuve B pabodnx pexumax, H;

th — TMOpPOCTaTMMECKOE YCUITME MPU rMopouncneiTanni, H;

F, ~— pacTarMsaolliee ycunue B Wwnunekax (bontax), H;

p — paBneHve B pabounx pexunmax, MMa;

p, ~ — QOaeneHue npu ruapoucnsiTaHun, Mra;

gy — MUHUMArbHOE JaBneHne obxarus NPoKNaakk Npu satsxke coeamHeHns, MlMa;
m — MpoKNagoYHbli KoadUUKUEHT;

Rpr — CcpenHui paguyc NpoKnagkun, MM;

hp-  — pacyeTHas BeICOTa NPOKNazK1, MM;

b — athdeKTBHAaA LWMPUHA NPOKNaaKn, Mum;

by  — WMpKMHa NpoKnagku, MM;

b,  — wWwupWHa rHesna nod NPoKNaaKy, M;

b, — rabapuTHas WMpuHa cnpanbHOW NPoKNagku, MM;

e} — TOMWMHA NPOKNaaKu, MM;

dy — [MamMeTp CKBO3HOTO OTBEPCTMSA MOA WNUMbKY BO dnaHLe, MM;

d, — HOMWHanbHbIA BHYTPEHHWA anameTp pe3bbbl WNUMBKA, MM;

d, — MWHUMANbBHLIA 4UAMETP CTEPXKHS WMUMLKU, MM;

d. — AvameTp LeHTPansHOTO OTBEPCTUA B LUMWUILKE, MM;

D — BHYTPEHHWW AMaMeTp naHua, MMm;

D, — [uameTp OKPYXHOCTWU PacnonoXeHWst LEHTPOB LUNWIEK, MM;

D, — HapyxHblil AnameTp draHua, MM;

D, — HapyxHblil QuameTp NpoKnagku, Mu;

Dpr — pacyeTHbIA AUaMeTp NPoKNaaky, Mm;

hpr — BbICOTa MPOKMagKu, MM;

h, — BbICOTaA LUMMUHAPUHECKOI YacTu Tapenkyatoro cnaHLua TONWWHOR Sy, MM;
h,  — BbICOTa KOHYCHOW Y4acTui Tapens4aToro nadua, Mm;

hy — BbicOTa chnaHua 1 onopHoro dbyprta, MM;

hy  — BbiCOTAa HAXMMHOIO KOMbLA, MM;

54 — HOMMWHarnbHas TOMLWMHA CTEHKU UUMMHOPUYECKOrO yYacTKa hraHua, MM;
Sy — HOMUWHanbHasi TOMLWMHA CTEHKM KOHUYECKOrO NepPexona y OCHOBaHWUS, MM;
l, ~ — wWar wnunek, mm;

[c] — HomwuHanebHOe gonyckaemoe HanpskeHue Bo dnaHue, MlMa;

[0], — HOMuMHanbHOE OOMyckaemoe HanpsweHwe B Wnunbkax, MMa;

M —  MakcMmanbHbIA M3rnbanwmMn MomeHT, H-mm;

e; — nnedv OeicTBUA CUn, MM;

—  KOIMM4eCTBO WNUNekx.

B.2 O0wue nonoxeHus

HacTosiwan meToaMka pacnpocTpaHaeTcs Ha naHLeBble coeAuMHeHWs, paboTarlve nog BHYTPEHHUM AaBneHneM
npu TemMnepaTtype Hke T,.
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B.3 Bbibop ynnotHeHUA

B.3.1 ¥YnnotHeHwne cdnaHueBbix coeguHeHuid obopynoeaHua, TpybonpoBOAOB W KpbILWWEK cnedyeT BelbupaTts B 3aBU-
CUMOCTM OT TUNa W KOHCTPYKUMUK hnaHLeBOro coeanHeHnsa cornacHo puvcyHky B.1 v Tabnuue B.1. [ina Beibopa matepuana
Npoknagku AoMycKaeTca MCNonb3oBaTe peKoMeHgaummn, nprveegeHHsle B Tabnuue B.2.

Tabnuya B.1 — PekoMeHayeMble 3HAYEHWUS LUMPWHBI NPOKIaaKu

Twvn npoknagku Ouamerp cdonadua D, mm WnpuHa npoknagku by, Mmm QbnacTe NPUMEHEHUS
D <1000 10 — 20
lMnockas 1000 < D < 2000 15— 30 [Mnockue ynnoTHAWWME
HemMeTannMyeckas NOBEPXHOCTU rMagkue
D > 2000 =25
D <1000 10 —25 Mnockue ynnoTHAWLWMe
lMnockas
MOBEPXHOCTW MMagakue unm
MeTannuy4eckasa D> 1000 >15 C KpOMKaMu
lMnockas D <2000 10 — 20 Mnockue ynnoTHAWLWMe
KOMBUHUpOBaHHasnA MOBEPXHOCTW MMagkue
3ybuaTtasn D > 2000 > 15 Mnockune ynnoTHAOWME
MeTannuyeckasn NOBEPXHOCTU FMagKkue
D <400 =5
MpoduneHas 400 <D =700 26 MpodunbHble Npoknagkn
pi G- Ml 700 < D < 1000 28 B masa
D > 1000 =10

Tabnuya B.2 — PekomeHagyeMble pacHeTHble NapaMeTpbl YNNOTHEHUS

MaTtepuan npoknagku PacuyeTtHoe pasnenue, MlMa PacuetHas Temnepartypa, °C

PeauHa TBepaas 10 Ot -30 go +60

®ToponnacTt 20 Ot -75 go +250
MapoHuT 15 Ot 0 po +400

AnNOMWHWIA K ero cnnasbl 50 OT1 -196 go +250
Menob 1 ee cnnasbl 70 OT1-196 go +350
[MepnuTHas ctanb 70 Ot -30 po +450
AycTeHWTHaa cTanb 100 Ot -253 po +600
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B.3.2 HapyxHbli grameTp nNpoknagky onpenensatoT no dpopmyne
Dy=D+2by + 2u, (B.1)

r0e U — paccTosiHME OT BHYTPEHHEl KpOMKW chriaHua A0 BHYTPEHHero anaMeTpa NpoKnagku; B 3aBMCMMOCTWU OT TUMa
maTtepuana npoknagki 1 ee BblCOTbl 1‘7pr pekoMeHAYeTCA NpMHUMaTh U B COOTBeTCTBMM ¢ Tabnuuen B.3. 3HadeHne hpr
crnenyeT onpefenaTs U3 KOHCTPYKTOPCKON JOKYMeHTauum.

Tabnuya B.3 — 3Ha4yeHMs pacCTOAHWA U ANF PasfMYHbIX TUNOB NPOKNanok

Twun npoknagku v matepuana U, MM, HE MeHee
KomBuHMpoBaHHbIE 1 3ybyaTble hpr
MpoduneHbie 3hpr
[nockune markue 2hpr
[Mnockne metannuyeckue hpr

B.3.3 PacyeTHbIn AnameTp NpoKnagku onpegenstoT no opmyne

D, = Dy — by (B.2)

B.4 OnpegeneHMe MMHMManNbLHOro guaMmeTpa 60NTOB M WNWUNEeK

B.4.1 MeTogunka pacnpocTpaHseTcs Ha pa3beMHble COeQUHEHWS] C OKPYKHbIM pacrnonoxeHnem 60onToB vnwW Lwnn-
neK, KonbUEBLIMW NpoKNaakaMu Nbo KonbLUEBOW KOHTAKTUPYIOLLER NOBEPXHOCTBLIO thnaHuEeB.
B.4.2 Yeunue F, Heobxogumoe Ansa o6xatna Npoknaaky, onpeaensioT no hopmyne

Fyq=mD,bq,, (B.3)

rae gp — MWHUManbHOE AaBneHne obxaTva NpoKNaaKu Npy 3aTskKe COBAVHEHNS,
b — addeKkTUBHasa WKUpUHA NPOKMAaAKK.
3HayeHus gy 1 b cneayet npuHumare cornacHo MOCT P 59115.16—2021 (nogpa3saen 8.4).

B.4.3 MuHMmansHoe younie Ha npoknagky F,, obecneynsaroLlee NNOTHOCTL COEAMHEHNS Mo AaBNeHUeM Npu 3Kc-
nnyaTtauuu, onpedenstoT no dopmyne

F2 = nDprbmpn, (B.4)

rae m — TNPOKNagoYHbIA KO3MULIMEHT;

N — Ko3(UUMEHT, Y4UTLIBAIOLIWIA NPOYHOCTE NPOKNAA0K B paboynx YCrOBUSX.
MuHUMansHoe ycunue Ha npoknaaky F,,, obecnedmaiollee NNoTHOCTL COEAMHEHUS NOA AaBMNEHUEM NPY MCNbITa-
HUEX, OMPEAENSIOT Mo opMyne

Fop = 7D, bmp,, (B.5)

roe p,, — OaBMeHWe B PEXUME NCTIbITaHWIA.
[ns MeTannuyeckux NPoKnagoK n creayeT NpUHUMAaTb paBHLIM equHULE, a AN MATKUX M KOMBMHUPOBaHHLIX NMPo-
KnaJok n BeIBUpaloT B 3aBUCMMOCTU OT TeMnepaTypsl cpedbl no tabnuue B.4.

Tabnwuuya B.4 — 3HaveHun koadhduumeHTa n

PacyetHas Temnepartypa, °C 20 200 300
n 1,0 1,5 2,0

3HadeHua m cnegyet npuHUmath cornacHo MOCT P 59115.16—2021 (nogpa3zaen 8.4).
[ns pazbemHbIX COEAVHEHWIA C KOHTaKTUPYIOWUMK hriaHuamun, a Takke ¢ KIMHOBOW CaMOyNMOTHALENCA Npo-
knagkon F, = 0, Fpp, = 0.
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B.4.4 T'mgpoctaTudeckue ycununs F,O OT AecTBKNA paboyvero gaBrneHus onpenenstoT no dopmyne

F,=%02p (8.6)
rVI,ELpOCTaTVILIECKVIe ycunuma th oT ﬂeﬁCTBMﬂ AaBneHnd rmaporcnbiTaHNA onpegenanT no cbopnnyne
Fon = %D;grph‘ (B.7)
B.4.5 MakcumanbHoe pactAarmearollee ycunue B LUNUNbKax onpeaensdaT U3 yCrnoeua
F, = max{Fd; R (" +th)}. (B.8)

[onyckaeTca yTO4HeHHOe ornpefeneHne yeunuin F,, 0ercTeyoWuX B BoNTax Unn WNUNbKax Npy 3aTskke, aKcny-
ataumm 1 ucnbelTaHuax, cornacHo MOCT P 59115.16.
B.4.6 MyHUManbHbBIA gMaMeTp CTepKHA BonTa Uny WNWnbKW BEIMWUCHSAIOT no dopmMmyne

4 F 5
d == —w g%
s Aln 2[0]w+ € e

B.4.7 HapyxHblA guameTp cTepxHa ©onTa Mnu WnvunbkKn BelDMpaloT ¢ y4eTom Tabnuuel B.5 B 3aBMCMMOCTH OT MU-
HUManbLHOTO AWameTpa cTepxHsa BonTa unu wnunekn d,. BHyTpeHHUiA anameTp pesbbbl d; OomkeH BbiTb He MeHee d,
YTOYHEHME 3TOro AuameTpa ocyLlecTBnseTca npu Beibope Wwara peabbbl.

Ta6nuua B.5— lNapameTpbl Ans Boibopa pe3bbbl HONTOB 1 WNUNEK ¥ pasMepoB onaHues

Peabba wnunek M16 M20 M22 M24 M27 M30 M36
d, 13,55 16,93 18,93 20,32 23,32 25,70 31,10
dy 18 23 25 27 30 33 40
e 28 35 39 42 47 53 64
a 9 10 10 1 12 12 14
2a, 6 6 8 10 10 10 14
OkoHyaHue mabnuusi B.5
Peat6a Wnnnek M42 M44 M48 M52 M56 M60 M64 M68
d; 36,15 36,50 41,87 45,87 49,25 53,25 56,64 60,64
dy 46 48 52 58 62 66 70 75
e 75 75 87 93 98 104 110 116
a 15 15 16 17 18 19 20 21
2a, 15 15 15 15 15 15 15 15

B.5 OnpegeneHve paaMepoB LMITUHAPUYECKOro y4YacTka donadua

B.5.1 TonwumHa cTeHKK §4 UMNUHOPUYECKOTro y4acTKa cbnaHua C KOHMYeCKUM nepexogoM, a TakKke ToNnwnHa CTeHKU

NNoCcKoro cbnaH ua J0omKHbl BbITh HE MeHbLLE CbaKTVI‘-IECKOﬁ TONWMHbI CTEHKW NpHUBapmnBaemMoro KOMNoHeHTa. ﬂpm 9TOM BO
BCEX Cny4asnx Sq AOIKHA ObITb HE MEHEE 5 MM.

B.5.2 BbicoTy hy UMNUHAPUYECKOTO yHacTKa dnaHua ¢ KOHMYECKUM NepexoaoM crefyeT NpMHUMaTL paBHOM Sy, HO
He MeHee 10 Mm.
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B.6 OnpeneneHue pasaMepoB KOHM4YECKOro nepexona
B.6.1 TonwmHy KOHMYECKOrO Nepexoda y ocHoBaHuA raHua onpegenaoT no dopmyne

S, =0 sy, (B.10)
roe o — koadpdUUUEHT NPONOPLMOHANBHOCTH, onpeaensemMeli no Tabnuue 3.6 ¢ UCNonL30BaHWEM NMUHENHOW UHTEPMONALUIA.

Tabnuua B.6 — 3HavyeHus koadpduLmeHTa a

p,MMa | 0,10 —0,25 0,6 1,0 1,6 2,5 4,0 6,4 10,0 20,0
a 1,3 1,4 1,5 1,6 1,8 2,0 2,2 2,4 2,8

B.6.2 YKknoH koHn4eckoro nepexofa aormkeH beiTe B Npegenax 2 </ < 4, rae

h
j=—2
B.11
55, B.11)
B.7 OnpegeneHve avameTpoB Tapenku conaHua
B.7.1 QuameTp OKpY>KHOCTK LUNUNEK U HAPYHBIA AnaMeTp dnaHua onpefensioT no crefyowmum dopMynam:
a) ons dnaHua ¢ KOHMYeckuM nepexogom
DWzmax{(D+252+2a+e);(Dd+d0+10)}; (B.12)
D, =D, +e+2a,; (B.13)
6) ona nnockoro naHua
Dwzmax{(D+2s1+2a+e);(Dd+do+10)}. (B.14)
D, onpegenstor no dopmyne (B.13);
B) ANS NMAOCKOro npusapHoro cdnaHua
DWzmax{(o+4s1+2a+e);(od+d0+10)}. (B.15)

D onpegenatoT no gpopmyne (B.13);
r) ANs HakMmMHOrO Kombua D onpefensior no dopmyne (B.14), a BHYTPEHHWI M HAPYXKHbIV AMAMETPbI — MO cre-
aytowmm chopmynam:

D,=D+2s, +2a, (B.16)
D,=D, +e+2a,; (B.17)

4) ons onopHoro Bypta
Df=Dw—d0—(2+8), (B.18)

rae reoMeTpU4eckme pasmepsl d, €, a, a4, B COOTBETCTBUM C pucyHkoM B.1, onpeaensaioT no Tabnuue B.5 B 3aBMCMMOCTH
OT BbIBPaAHHOIO HAPYXHOMo AMaMeTpa LWNUMbLKA.
B.7.2 War wnvnek onpegensoT no opmyne

l,=nD, !z (B.19)
roe z — KONMMYECTBO LUMUMEK, KOTOpoe BblBMpatoT M3 COOTHOLLEHUS
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z=aD, /[(4+5)d,] (B.20)

I'IonyquHoe 3HavYeHune zZ pekoMeHayeTcA NpUHUMaTh KpaTHbIM YeTbIpeM.

B.8 OnpegeneHuve uarnbawwmx MOMeHTOB Bo (hnaHuax

B.8.1 Uarnbarowme MomMeHTEl BO hriaHuax oT yeunua obxatua npoknagkv Fy v ycunuin, OedcTeyowmx B paboyem
cocToaHun, Fy, F; n Fy (pucyHok B.2) onpepensioT crieqytowmm obpasom:
a) oT ycunusi obxaTus npoknagkv £, — no dopmyne

M,=Fe,, (B.21)
roe
e, =(DW —Dm)/2; (B.22)
B) oT ycunui, gercTeyowmx B pabovyemM cocTosHuKM, — no popmMmyne
M, =Fe+F.e,+Fe,, (B.23)
roe
2
F,=0,785D"p, (B.24)
2 2
F,=0,785(D2 -D?|p, (B.25)
e1=0,5(DW—D—s1), (B.26)
e,-0,5D,-(D,,+D)/2]. (B.27)

F4 v F, cneayet onpenenats no dopmynam (B.3) n (B.4), e, — no chopmyne (B.22).

B.8.2 Marnbaioime MOMEHTBI B HAXXMMHOM KOMbLE ONpeaensoT criegyowum obpaszom:
a) oT ycunus obxatusa npoknaakn Fy — no dopmyne

M, =Fqe, (B.28)
roe
e,=05[D, -(D,+D;)/2] (B.29)
B) oT ycunui, gericTByoWNX B pabovyeM cocTosiHUKM, — no opMyne
Mp:(ﬁ+F2+F3)e4. (B.30)
Marnbatowime MoMeHTEI B ONOPHOM BypTe onpeaensoT cnedytowmm obpaszom:
a) ot ycunus obxarus npoknagkw £, — no dopmyne
My =Fyes: (B.31)
roe
36
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e, =0,5(Df—Dm); (B.32)

6) oT ycunuia, geAcTByOLWKMX B pabovyeM cocTosiHuK, — Mo dopMyne

M, =Fes+Fye5+Fyey, (B.33)

roe
e, =0.5(D,-D-s,), (B.34)
e,=0,5[D,-(D,,+D)/2]. (B.35)

i

R
" ; jj ¢F1+F2+F3
apy B
(] 8
/// [l <
i I T Dy AT \ < TA
B & A N v
Y F
d
I DP’ I
Dy - N Fy +F2
i _— - 62 es
?Fz €3 >
i - - P 96 _
p, F * *Fd ' o
= D

a) ®naHew, ¢ KOHWYECKUM NMepPexoaoMm 6) Mnockuin donaHey

Pucyrok B.2 — PacuyeTHas cxema hnaHues

F, cnenyet onpegensts no popmyne (B.24), F, — no dopmyne (B.4), F; — no chopmyne (B.25), e5 — no dopmyne
(B.32).

B.8.3 Marnbatowime MmomeHTbl M, BO dinaHuax, HaXKUMHOM KOMbLUE U onopHoM BypTe OT AaBneHus rmapasnMyeckoro
UCMBITAHWUA Dy, ONPEAEnAT no cdopmMynam, npusedeHHsim B B.8.1—B.8.2. Mpwn atom B dopmynax (B.24) n (B.25) emecTto
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pacyeTHOro AaBMeHWs p NOACTAaBMAT AaBneHne rmapaBMYecKoro UCNbITaHWA P, a YCUnue OT pacHeTHOrO JaBneHus F,
onpegensaemoe no copmyne (B.4) sameHsaioT aHavennem F,,,onpegensemsim no gopmyne (B.5).

B.8.4 MakcumanbHbIN (pacyeTHbIN) U3rnbaroLin MOMEHT OT YCUMUKA, AEWCTBYHOLWUX Ha hnaHLbl, HBKUMHOE KOMbLO
1 onopHbIR BypT, onpegenaoT no gopmyne

M=max{Md;Mp;Mh}. (B.36)

B.9 OnpegeneHuve BbICOThLI Tapenku chnaHua
B.9.1 BeicoTy Tapenku nnockoro cnaHua, HaXMMHOTO Konbla 1 onopHoro Bypta onpeaensatT no gopmMyne

(B.37)
roe BenuuuHel X 1 Y onpegensioT cnegyowmMM obpasom:
a) ansa nnockoro dgpnadua
X=(s12—s§/4)(D+s1), (B.38)
Y=D,-D-2d,, (B.39)
roe
a P8, (B.40)
0 2[0]
©) anga onopHoro BypTta
X=(s12—s§/4)(D+s1), (B.41)
Y=D,-D. (B.42)
B.9.2 BelcoTy HaskuMHOro Konbua hyy onpegenatot no dopmyne (B.37), rae
X =0, (B.43)
Y=D,-D,-2d, (B.44)

B.9.3 Ecnn hy < s, unu nogkopeHHoe BblpaxeHue B hopmyne (B.37) MeHblue Hyna, TO NS ONpeaeneHins BblCoThl
Tapenku nnockoro conaHua n onopHoro BypTa no dopmyne (B.37) npuHumaroT:

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

B.9.4 BeicoTy Tapenku braHua ¢ KOHMYEeCKUM Nepexo4om nepeoHayarnsHO onpenensawT no dopmyne

D 0,14
h-s|FP—| ;
. 32(1000) (B.47)

HO He MeHee 0,8s,.
MpuHATOE 3Ha4YeHue hy YTOYHAIT B NPOLECCe pacyeTa HanpsKeHHOro cocToAHUA driaHuya B ceveHnax A—A, b—b
1 B—B, kak nokasaHo Ha pucyHke B.2a).
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B.9.5 MomeHTbl conpoTuBneHust dnaHua ¢ KOHMYeCKUM NepexogoM B pacyeTHbIX CeY4eHUsaX onpedensioT crneayto-
winm obpasom:
a) B cedeHun A—A

£ |omm

W, =|(D,~D~20,)n +(D+s, |2 ; (B.48)

6) B ceveHun b—b

WE=TI:

(D, -D-2d;)y?+0,25(D+s,)| 7 -

&l

ﬂ (B.49)

]l (B.50)
ecnu y > hy.

Opannary y ueHTpa TAXeCTV nonepedHoro ceverns dnadua [C ., Ha pucyrke B.2a)] onpegenatoT no dopmyne

ecnmys hyun
5,-5

3h,

W5=2r:

- |omm

O (h +hy-y) +5, (1, +h, - y) +0.125(D+s,)| 52 -

B (s1 +32)hfh2 +0,33h2 (2s1 +52)+0,5hf D, —D—2d0)_
¥= (s1+32)h2+(Df_D_2d0)hf : (B.51)

B) B ceveHun B—B
g 2
W, =—(DIr —2d0)hf, (B.52)

ecnu he < so.

Ecnu h; > s,, To NnpouHoCTb hriaHua B cederunn B—B obecneueHa u Wi; He onpegensior.

B.9.6 MomeHTbl conpoTUBneHns naHua ¢ HaXXMMHBIM KOMbLOM OnpefensoT B cedeHun A—A cnegyowum ob-
pasom:

a) Ans onopHoro BypTta

2
w 2 2 So ||
W, =5 |(0-D)h7 +(D+s,) s —TH, (B.53)
©) ona HaXKMMHOIO KonbLa
£l 2
w, :Z(Df -D, —2d0)hﬁ. (B.54)

B.9.7 YcnoBus NpoYHOCTU B pacyeTHbIX cedeHusax A—A, b—b n B—B nposepsitoT no copmyne

0=max[
|

ﬂ;ﬂ;ﬂl <[67] (B.55)
W, Wy WB,[

Ecnun pacyeTHble HanpsKeHWa O NPEBLILAOT AONyCKaemoe 3HajveHue [a], To 3Havenns by, S, 1 h, cneayeT yBenu-
ynTk. Mpu aTOM NpeaBapUTENbHO HEOBXOAUMO YBEMMYUTE KOHYCHOCTG /.
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MpuHUMaeMble 3HaYeHUs hg U S, pekoMeHayeTcs yBenuuuTe B /o /[o] pas. MNpu npuHATEIX pasmepax dnaHues
pacuyeTbl cnegyeT NoBTopATe No dopmynam (B.10) — (B.55) oo tex nop, noka aHa4yeHWs pacyeTHbIX HanpseHun o He
ByayT paBHbl (C NorpewHocTbio He Bbonee 5 %) v MeHblUe JonyckaeMblX 3HaqeHun [a].

B.9.8 Korga koHTpOnb 3aTsKKK WNWMEK ¢ NpuMeHeHnemM Be3MOMEHTHOIo YCUnna He NpedycMOoTPeH, TO BbICOTY Ta-
penku chnaHues, MCXoAsa M3 MakcMManeHO 4OMYCTUMOrO YCUWSA B LUMUMbKaX, onpeaenstoT no dopmyne

D,-D D,
h., =d (V-v]f 14—t - _f] (B.56)
w s 1 2 D -D-s D
w 1 w
roe V1 7] V2 — BCnomorarternbHble BENMNMYUHLIL. V1 ond cbnaHu,ea C KOHWYeCKMM nepexonom M nNinocknx CbJ'IaHLI,EB onpe-
OensawT no hopmyne
e D>
v, 0,38 2%21% , 0,7 P | (B.57)
1 e, [o] [o]dS
roe
e D+s e
p=[1--2 1 +1|+0,2-2. (B.58)
e, Dm e
V5, nna (pnaHues ¢ KOHMYECKUM NePexoaom onpefensioT no popmynam:
Ds? s?
V, =1 14y| 21| npuy <1, (B.59)
29192 s;
2
v 2% nonyz1, (B.60)
2 2ed?
roe
2h,
V= (B.61)
D (52 '51)
[nsa nnockux onaHUes BCNOMOraTerbHYH0 BENUYUHY V., onpeaendioT no dopmyne
v Ds; B.62
2 29163' (B.62)

Ecrm V; = V,, To BbiCOTY Tapernku dnaHua nNpuUHUMalT paBHOW 3Ha4YeHWo hy nomnydYeHHOMY Mo chopmynam
(B.37) — (B.47).

[na npoBepkun BeICOTLI onopHoro Bypta ucnoneaytoT dpopmynel (B.56), (B.57) n (B.62), B koTopbIx Heobxogumo 3a-
MEHUTb €4 Ha g 1 &, Ha €.

B.9.9 OkoHuyaTenbHyo BbICOTY hraHua BeibrpatoT No HanborbLemy 3HadeHno hy unu hg,, nony4eHHsIM no dop-
mynam (B.37) — (B.47) n (B.56).

Ecnu 3a okoHYaTenbHYI0 BLICOTY hnaHua NpuHaTa hg,, To pacyeT AN graHua ¢ KOHUYECKUM NepexoaoM Heobxo-
AMMO MOBTOPUTL MO (PopMynam, NpMBeaeHHsIM B B.5—B.9, nponopumoHarnsHo yBennune 3HaveHuns s, n h,.
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