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MpeanucnoBue
CBepeHus o cBofe npaBun

1 NCMONHNUTEJIN - LeHTpanbHbin Hay4YHO-UCCNEeAoBaTENbCKUA UHCTUTYT CTPOUTENbHBIX KOHCTPYKLUMN MMEHU
B.A.Kyuepernko (AO "HWUL, "Ctpoutensctso" - LUHUUNCK um.B.A.KyuepeHko), 3akpbiToe akuMoHepHoe OO6LecTBO
"LleHTpanbHbii  opaeHa Tpyposoro KpacHoro 3HameHW Hay4yHO-MUCCNeaoBaTENbCKUM U MPOEKTHbIN  UHCTUTYT
CTpouTEnbHbIX MeTannokoHcTpykumi um.H.MN.MenbHukosa" (3A0 "UHWMUMCK um.H.N.MenbHukosa"), ®egepansHoe
rocygapctBeHHoe  OwogkeTHoe  obpasoBaTenbHOe — yypexaeHue  Bbicwero  obpasoBaHus  "HaumoHanbHbIN
nccriegoBaTenbCckui  MOCKOBCKMI  TOCYLAPCTBEHHbIA  CTPOUTENbHBIN  yHUBepcuTeT" (®PFBOY BO HWUY MICY),
depepanbHoe  rocygapctBeHHoe — OwogkeTHoe  obpasoBaTenbHOe — yyYpexaeHue  Bbicllero  obpasoBaHus
"CaHkT-lNeTepOyprckunii rocyaapCTBEHHbLIN apXUTEKTYPHO-CTpouTENbHbIN yHUBepcuteT" (PrEOY BO "CIr6rACY")

2 BHECEH TexHuuyeckum kommuteToM no ctangaptusaumm TK 465 "Ctpoutensctao”

3 TOOrOTOBJIEH k ytBepxgeHuto [enapTameHTOM rpagoCTPOUTENBHON AeATENbHOCTU WM apXUTEKTYpbl
MuHucTepcTBa CTpPOMTENBLCTBA M XKUNULLHO-KOMMYHanNbHOro xo3ancrtea Poccuickon ®epepauun (MuHctpon Poccum)

4 YTBEPXAEH [Mpukazom MuHucTepcTBa CTPOUTENBLCTBA U XUIMULLIHO-KOMMYHarnbHOro xo3sncrea Poccuinckon
®epgepaumm ot 31 mas 2017 r. N 828/np v BBegeH B gencteue ¢ 1 gekabpsa 2017 r.

5 SBAPEMMCTPUPOBAH ®epepanbHblM areHTCTBOM MO  TEXHWYECKOMY PErynupoBaHuMIoO W METPOoriornu
(Pocctanpapr)

6 BBEJJEH BINEPBbIE

B crniydae nepecmompa (3amMeHbl) uiu OmMeHbl Hacmosuw,e2o ceoda ripasusli coomeemcemaeyrujee yeedomieHue
6ydem onybnukogaHo 8 ycmaHoerieHHoM ropsidke. Coomeemcmeyrowas UHopMayus, yeedoMrieHUe U meKcmbl
pasmew,aromesi makxe 8 UHGhoOpMayUOHHOU cucmeme obwiez2o nonb308aHUs - Ha oghuyuanbHoM calime pa3pabom4yuka
(MuHcmpou Poccuu) 8 cemu lHmepHem

BHECEHbI: NameHeHune N 1, yTBepXaeHHOE 1 BBEAEHHOE B AeNCTBUE NpukazoM MuUHMUCTEPCTBA CTPOMTENBLCTBA U
XUMULLHO-KOMMYHarnbHoro xo3sictea Poccuiickon ®enepauun (Munctpon Poccun) ot 24 pnekabps 2018 r. N 852/mp ¢
25.06.2019; NameHeHne N 2, yTBepXxaeHHOe W BBeJEHHOe B JAeWcTBuMe npukasoMm MuHUCTepcTBa CTpouTenbCcTBa U
XUMULLHO-KOMMYHarnbHoro xo3sictea Poccuiickon ®enepauun (Munctpon Poccun) ot 14 pekabps 2020 r. N 780/mp ¢
15.06.2021; N3meHeHue N 3, yTBepxAeHHOe W BBeAeHHOe B AelcTBume npukasom MuHUCTepcTBa CTpouTenbCTBa U
XUMULLHO-KOMMYHarnbHoro xosanctea Poccuiickon ®epepaumm (MuHcTpor Poccun) ot 19 gekabpsa 2022 r. N 1073/np ¢
20.01.2023

NameHeHnna N 1, 2, 3 BHeceHbl msrotoButenem 6asbl gaHHbix Mo Tekcty M.: CrtangapTtuHdopm, 2019; M.:
CrangapTtuHdopm, 2021; M.: dIBY "PCT", 2023

BHECEHA nonpagka, onybnukoBaHHasi B UYC Ne 2, 2025 roa, BBegeHHasi B gencteune ¢ 12.12.2024

MonpaBka BHeceHa nsrotosutenem 6asbl AaHHbIX

BBeneHune
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HacTtoswuin ceog npaBui BbINOMHEH AN MOBLILWEHUS YPOBHS 6€30MacHOCTM Ntogen B 30aHUSIX U COOPYXEHUSIX U
COXPaHHOCTM MaTepuarnbHbIX LleHHOCTen B cooTBeTcTBUM ¢ PenepanbHbiM 3akoHoM oT 30 gekabps 2009 r. N 384-93
"TexHnyeckun pernameHT O 6Ge30MacHOCTW 30aHUN U COOPYXEHURN", rapMOHM3aLMM HOPMAaTMBHbIX TpeboBaHui C
€BpONENCKUMN 1N MEXOYHAPOAHbIMA HOPMaTUBHBIMU [OOKYMEHTaMM, MPUMEHEHUS eOuHbIX METOAOB OnpederieHus
3KCMITyaTaUMOHHbBIX XapaKTEPUCTUK U METOLOB OLEHKM.

Hactosiwun ceog npasun paspadotaH AO "HUL "Ctpoutenbcteo” - LIHMCK vm.B.A.KyyepeHko (O-pa TexH. Hayk
U.N.Bedsikos, I1.[].0O0ecckud, I1.I.Epemees, KaHA. TexH. Hayk M./.'ykoea, [.B.KoHuH, E.P.MauenuHckud, M.P.Ypuukud,
M.U.®apgpens, b6.C.LlemnuH, nhx. C.B.l'ypos), OO0 "LUHNNMNCK nm.H.M.MenbHukoBa" (kaHg. TexH. Hayk O.J1.AlpymsiH),
HNY MICY (a-p TexH. Hayk A.P.TycHuH), 3AO "OpkoH" (O-p TexH. Hayk [.U.beneild), KITY (O-p TexH. Hayk
A.N.lMpumbikuH) Npyn yyacTum kaHa. TexH. Hayk A.A.Humnoesa, A.A.MapmsiHioka, M.B.JTasHoka.

UameHeHne N 1 k CI1 294.1325800.2017 paspaboTtaHo aBTopckum konnektnsom AO "HWL| "CtpoutenbctBo” -
LUHUNCK wum.B.A KyyepeHko (pykoBoauTenb - A-p TexH. Hayk W.U.Bedskos; wCNONHUTENW - A-p TEXH. Hayk
r1.4.0d0ecckul, kaHa. TexH. Hayk M.U.[ykoea, kaHA. TexH. Hayk [].B.KoHuH, kaHa TexH. Hayk M.P.Ypuukul, kaHg. TEXH.
Hayk M./.®apgbenb, C.B.l'ypos) npu ydyactum 3A0 LUIHUUMCK nm.MenbHukoBa (kaHg. TexH. Hayk B.®.6enses); Coto3
npoussoauTenen n NOCTaBLUUKOB KpPeNexXHbIX cuctem (Banbmep bepaep).

MameHeHne N 2 Kk HacTosiiemy cBogy npaBuil paspaboTaHo aBTopckum komnektusom: 3A0 "UHUUICK
um.MenbHukoBa" (H.I.Cununa, E.A.[loHyposa); ®IBOY BO "CubAOWN" (kaHg. TexH. Hayk JI.B.KpacomuHa);
HayuHo-nccnegoBsaTensckasd u npoekTHo-cTpoutensHaa cdupma "YHUKOH" (kaHa. TexH. Hayk B.B.KamwowuH); TOO
"UMHctutyT MNpoekTcTanbKoHCTpyKuma" (KaHa. TexH. Hayk FO.C.Makcumos).

NameHenne N 3 k CI1 294.1325800.2017 paspabotaHo aBTopckum konnektusom AO "HUL "Ctpoutenscteo" -
LUHUNCK wm.B.A.KyyepeHko (pykoBoguTenb - A-p TeXH. Hayk U.M.Bedsikos; WCNOMHUTENW - KaHA. TEXH. Hayk
A.B.llomanos, kaHa. TexH. Hayk M.U.[ykoea, kaHA. TexH. Hayk [.B.KoHuH, kaHf. TexH. Hayk M.U.®apgpens), TAY HO
"YnpaBneHue rocakcneptuabl” (kaHd. TexH. Hayk A.E.CesimoweHKo).

(N3meHeHHasn pepakuus, Mam. N 1, 2, 3).

1 O6nacTb NnpuMeHeHusA

1.1 Hactoawuin csop npaswun ycTaHaBnveaeT TpeboBaHMSA 1M pacnpoCTpaHsaeTCs Ha MPOEKTMpOBaHWe u pacyet
CTanbHbIX CTPOUTENbHBLIX KOHCTPYKLMIN 30aHUA U COOPY>XEHWUI Pa3fUYHOro HasHaveHus, paboTarowux npu TemnepaType
He Bbiwe nntoc 100°C n He Hke MuHyc 60°C.

HacTtoswue npasuna He pacnpoCTPaHAOTCS Ha NPOEKTUPOBaHME CTarnbHbIX KOHCTPYKLWUA MOCTOB, TP@HCMNOPTHbIX
TOHHenen n Tpyb noa HacbinamMu.

2 HopmaTuBHbIe CCbISIKK

B HacTosLwem cBoAe NpaBun NCMOMb30BaHbl CCbISIKN Ha Creayolmne HopMaTBHBIE JOKYMEHTI:

FOCT 977-88 OtnuBkmM cTanbHble. ObLme TeXHNYecKne ycrnoBusi

FOCT 1050-2013 MeTtannonpodyKums U3 HenermpoBaHHbIX KOHCTPYKUMOHHbBIX Ka4YeCTBEHHbIX WM creuuanbHbIX
ctanen. Obme TeEXHNYECKME YCINOBUS

FOCT 1497-84 MeTtannbl. MeToapbl UCNbITAHWIA Ha pacTsXKeHne

FOCT 3062-80 Kanat oanHapHou ceuku Tuna JIK-O koHCTpykumu 1x7 (1+6). CopTameHT

FOCT 3064-80 Kanat ognHapHoun ceuku Tuna TK koHCTpykumn 1x37(1+6+12+18). CopTtameHT
FOCT 3066-80 Kanat asoriHomn ceuku Tuna JIK-O koHCTpykummn 6x7 (1+6)+1x7(1+6). CopTameHT

FOCT 3068-88 KaHat ctanbHow gBowHom cBuBkM Tuna TK koHCTpykummn 6x37 (1+6+12+18)+1x37 (1+6+12+18).
CopTtameHT

FOCT 3081-80 Kanat asownHon cemsku Tuna J1K-O koHCcTpykummn 6x19 (1+9+9)+7x7 (1+6). CopTameHT

FOCT 3090-73 KaHaTtbl cTanbHble. KaHaT 3akpbITbll HECYLUUW C OOHWUM CMOeM 3eToOGpas3HOW NPOBOMOKM U
cepaeyHunkom tuna TK. CoptameHT



FOCT 3822-79 lNpoBonoka bumeTtannuyeckas ctanemegHas. TexHu4eckune ycnosmus

FOCT 5264-80 Py4yHas ayroBas cBapka. CoeanHeHusi cBapHble. OCHOBHbIE TUIMbl, KOHCTPYKTUBHbBIE 3NIEMEHTbI U
pasmMepsbl

FOCT 6402-70 Lanbbl npy>xMHHbIE. TEXHUYECKMEe YCnoBMUS
FOCT 7372-79 NpoBornoka cTanbHas kaHaTHas. TexHM4YecKkne ycroBusi
FOCT 7669-80 Kanat asonHomn ceusku Tuna J1IK-PO koHcTpykummn 6x36 (1+7+7/7+14)+7x7(1+6). CopTameHT

FOCT 7675-73 KanaTtbl cTanbHble. KaHaT 3akpbITbll HECYLLUMA C OOHMM CMOEM KNMWUHOBMOAHOW U OOHWM CIOEM
3eTobpasHor NnpoBonoku n cepaedHnkom tuna TK. CoptameHT

FOCT 7676-73 KaHaTbl cTanbHble. KaHaT 3akpbIThbil HECYLUMI C ABYMS CIOSIMM KITMHOBMAHOW WU OOQHUM CIIOEM
3eTobpa3HoM NPOBOSIOKM U cepaeyHnkomM Tuna TK. CoptameHT

FOCT 8050-85 [IByokuch yrnepoaa rasoobpasHas 1 xuakas. TexHu4eckne ycrnoeust

FOCT 8713-79 Csapka nog dniocom. CoeamHeHns capHble. OCHOBHbIE TUMbl, KOHCTPYKTUBHBIE 3NEMEHTHI U
pa3mepbl

FOCT 9087-81 dntocbl cBapoYHbIe NNaBneHble. TeXHN4eckne ycnosus

FOCT 9454-78 Metannbl. MeTto mcnbiTaHUA Ha yaapHbIA U3rnb Npu NOHWXKEHHbIX, KOMHATHON U MOBbLIWEHHbIX
TemnepaTypax

FOCT 9467-75 3OnekTpoabl MNOKPbITblE MeTannMyeckMe Onsi PYYHOW [OyroBOW CBapKUM KOHCTPYKUMOHHBIX W
TEennoycTonymBbIX ctanen. Tunbl

FOCT 10157-2016 AproH razoobpasHbiin U XUOKUn. TexHU4YecKkne ycrosusi

FOCT 10605-94 laiiku wecTUrpaHHble ¢ AMaMeTpoM pe3bbbl cBbiwe 48 MM knacca TodHocTu B. TexHuuveckme
ycrosusi

FOCT 10706-76 Tpy6bl cTanbHble 3NeKTPOCBapHble NPSAMOLLUOBHbIE. TexHn4eckne TpeboBaHms
FOCT 10906-78 LLanbbl kocble. TexHUYeckme ycroBus

FOCT 11371-78 Laibbl. TexHN4Yeckme ycnoBus

FOCT 11474-76 MNMpodunu ctanbHble rHyTble. TexHUYeckne ycrioBus

FOCT 11533-75 AsTOMaTMyeckas 1 nonyaBToMaTtudeckas gyrosas cBapka nog dntocom. CoeanHeHUs cBapHble
no4 OCTPbIMU U TynbiMU yrnamn. OCHOBHbIE TUMbl, KOHCTPYKTUBHbIE ANIEMEHTbI 1 pa3mepbl

FOCT 11534-75 Py4Hasa pyroBas csapka. CoegvHeHUs CBapHble nofd OCTpbIMU U TynbiMU yrnamu. OCHOBHblE
TUMbIl, KOHCTPYKTMBHbIE 3NIEMEHTLI U pa3Mepbl

FOCT 14771-76 [Oyrosasa cBapka B 3aliuMTHOM rase. CoeamHeHus cBapHble. OCHOBHbIE TUrMbl, KOHCTPYKTUBHbIE
3NeMeHTbl 1 pa3mepsbl

FOCT 14776-79 [dyrosaga cesapka. CoeanHeHus cBapHble ToveyHble. OCHOBHbIE TUMbI, KOHCTPYKTUBHbIE 3NEMEHThI
1 pa3mepl

FOCT 14954-80 Kanat gBowviHon cBuBkm Trna JIK-P koHCcTpykuum 6x19(1+6+6/6)+7x7(1+6). CopTameHT

FOCT 16523-97 [lNpokaT TOHKONMCTOBOW W3 YIMEepOAMCTON CTann KayeCTBEHHOW M OObIKHOBEHHOrO KavecTBa
obLero HasHayeHusi. TexHn4eckme ycnoBus

FOCT 17066-94 lNpokaT TOHKONUCTOBOW U3 CTanNM NOBbLILLIEHHOW NPOYHOCTU. TEXHUYECKNE YCNOBUA



FOCT 18126-94 BonTbl 1 rankm ¢ guameTpom pesbdbl cBbille 48 mM. ObLLme TeXHUYeCcKMe YCnoBus

FOCT 18901-73 Kanatbl cTanbHble. KaHaT 3akpbiTbii HECYLWMA C OBYMS CrosiMv 3eTobpasHOr NPOBOMOKM U
cepaeyHunkom Tuna TK. CopTameHT

FOCT 22727-88 NMpokaT nuctoBoi. MeToapbl yNbTpasByKOBOrO KOHTPOSS
FOCT 23118-2019 KoHcTpyKuum cTanbHble cTpoutenbHble. ObLIne TEXHUYECKNE YCIOBUS

FOCT 23518-79 [yroBas cBapka B 3alUMTHbIX rasax. CoeguHeHWsa cBapHble Nog OCTPbIMU U TYMbIMU yriamu.
OCHOBHbIE TUMbI, KOHCTPYKTUBHbLIE 3NIEMEHTbI U pa3mephl

FOCT 24045-2016 lMpodunu ctanbHble NUCTOBbIE THYTbIE C TpaneuueBuMaHbIMK rodpamu Ons CTPOUTENbLCTBA.
TexHuyeckme ycrnosus

FOCT 24379.0-2012 BonTtbl oyHAaMeHTHble. ObLNe TEXHUYECKNE YCIOBUS
FOCT 24379.1-2012 BonTtbl oyHAaMeHTHble. KOHCTpYKUNS 1 pa3mMepsbl

FOCT 26271-84 lNpoBoroka MopoLUKoBas Ans OYrOBOW CBapKU YrnepoaucTbiX U HU3KOMErMpoBaHHLIX CTanen.
O6wwme TexHn4yeckme ycnosusi

FOCT 27751-2014 HageXHOCTb CTPOUTENbHBIX KOHCTPYKLMI 1 OCHOBaHUN. OCHOBHbIE MONOXEHMWS

FOCT 27772-2021 lNpokaT ons cTpouTenbHbIX CTanbHbIX KOHCTPYKUMI. OBLme TeXHUYEeCcKMe yCrnoBus

FOCT 28548-90 Tpy6bbl cTanbHble. TEPMUHBI 1 onNpeaeneHus

FOCT 28870-90 Ctanb. MeToabl UCMbITAHWUSI HA pacTsKeHWe TONCTONMMCTOBOrO NpokaTta B HanpaeneHn TOMLWMHbI

FOCT 30245-2003 lMpodunu cTanbHble THYTble 3aMKHYTble CBapHble KBagpaTHble W MpsIMOYrofibHble OIS
CTPOUTESNbHbLIX KOHCTPYKUMIA. TEXHUYECKNE YCNOBUSA

FOCT 32484.1-2013 BonTokoMMMeKTbl BbICOKOMPOYHbIE ANS NpeaBapuUTENbHOro HaTSXKEHUS KOHCTPYKLUMOHHbIE.
O6wume TpeboBaHusA

FOCT 32484.3-2013 BonTokoMMMeKkTbl BbICOKOMPOYHbIE ANS NpeaBapuUTENbHOro HaTSKEHWUS KOHCTPYKLUMOHHLIE.
Cunctema HR - kOMNnekTbl LeCTUrpaHHbIiX 60NTOB M raek

FOCT 32484.5-2013 BonTOKOMMNMNEKTbI BbICOKONPOYHbIE ANS MpeaBapuUTenbHOro HaTSXEeHUS! KOHCTPYKUWOHHbIE.
Mnockue wanbsbl

FOCT ISO 898-1-2014 MexaHun4eckne CBOWCTBA KPENEeXHbIX U3aenuin u3 yrnepoancTbiX U NermpoBaHHbIX cTanemn.
YacTb 1. BonTbl, BUHTbI U LWMNWIBbKA YCTAHOBMEHHbIX KNACCOB MPOYHOCTU C KPYMHBIM Y MENKMM LLAromMm pesbobl

FOCT ISO 898-2-2015 MexaHu4eckne CBOMCTBA KpenexXHbIX U30enuin u3 yrnepoancTbiX U NerMpoBaHHbIX cTanen.
YacTb 2. Mankn yCTaHOBMEHHbIX KNAacCoB NMPOYHOCTM C KPYMHBIM Y MEMKUM LLAarom pe3bobl

FOCT ISO 4032-2014 amkn wecturpaHHble HopmMarnbHble (Tun 1). Knaccel TouHocTn A n B

FOCT ISO 4759-3-2015 WN3pgenusa kpenexHble. Oonycku. Yactb 3. Wanbel nnockne ans 60nToB, BUHTOB U raex.
Knaccbl TouHocTM An C

FOCT ISO 8673-2014 lanku WwecTurpaHHble HopManbHble (Tun 1) ¢ Menkum warom pesbobl. Knaccbl TO4HOCTM A 1

FOCT P 54864-2016 Tpybbl crtanbHble 6eclwoBHbE ropsyededOopMMPOBaHHbIE AN CBapHbIX CTanbHbIX
CTPOUTENbHbLIX KOHCTPYKUMI. TeXHUYECKNe ycrnoBus

FOCT P 57837-2017 [ByTaBpbl CTasflbHble ropsidekaTaHble C napannefibHbIMKM TPaHAMKU MOSMOK. TexHu4eckme
ycrnosusi

FOCT P 58064-2018 Tpy6bl cTanbHble cBapHble AN CTPOUTENbHbIX KOHCTPYKUMA. TeXHUYECKMe yCnoBusi
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FOCT P 58904-2020/ISO/TR 25901-1:2016 Csapka un poacTtBeHHble npouecchbl. Cnoeapb. Yactb 1. Ob6ime
TEPMUHBI

FOCT P 58905-2020/ISO/TR 25901-3:2016 CBapka 1 poAacTBeHHble npouecchl. CrioBapb. YacTb 3. CBapoyHble
npoLecchl

FOCT P UCO 4014-2013 bonTtbl ¢ WecTurpaHHomn ronoekon. Knaccel TouHocTn A n B

FOCT P UCO 4017-2013 BuHTbI C LWIeCTUrpaHHon ronoskon. Knaccel TouHocTn A 1 B

FOCT P UCO 8765-2013 bonThbl C LUECTUTPAHHOWN FONOBKOW C MEMKMM Luarom pesbbbl. Knaccel TouHoctn A n B
FOCT P CO 17659-2009 Ceapka. TepMUHbI MHOTOA3bIYHbIE ANt CBAPHbLIX COeANHEHNI

CI 14.13330.2018 "CHwuIT 1I-7-81* CTponTenscTBO B cerncmmnyecknx panoHax" (¢ uameHeHnsmm N 2, N 3)
CI116.13330.2017 "CHwuI1 11-23-81* CtanbHble koHCTpyKunn" (¢ nameHeHuamm N 1, N 2, N 3, N 4)

CI 17.13330.2017 "CHulT 11-26-76 Kpoenun" (c nameHeHmsamm N 1, N 2, N 3)

CIM 20.13330.2016 "CHwul1 2.01.07-85* Harpy3sku 1 Bosgenctausa” (c uameHeHnamm N 1, N 2, N 3, N 4)

CI 28.13330.2017 "CHwuIT 2.03.11-85 3awmTta cTpouTenbHbIX KOHCTPYKUMI OT koppo3un" (¢ nuamerHeHuamu N 1, N
2,N3)

CI 43.13330.2012 "CHwl1 2.09.03-85 CoopyxeHust npoMbllnieHHbIX npeanpusatuin” (¢ nsmeHenmamu N 1, N 2, N
3)

CI 63.13330.2018 "CHwul1 52-01-2003 BeToHHbIE U Xene3006eTOHHbIE KOHCTPYKUMU. OCHOBHbIE MOMNOXeHUs" (C
nameHeHnamm N 1, N 2)

CI 70.13330.2012 "CHwuI1 3.03.01-87 Hecywme n orpaxgatoLime KoHCTpyKumm" (¢ uameHennsmm N 1, N 3)
CIM 131.13330.2020 "CHwI1 23-01-99* CtpoutenbHas knumatonorusa" (¢ namexHennem N 1)

CIN 260.1325800.2016 KoHCTpyKumMM cTarnbHble TOHKOCTEHHbIE M3 XOMOAHOMHYTbIX OLUUHKOBaHHbIX Mpodunen u
rodpmnpoBaHHbIX NUCTOB. [NpaBuna npoektuposaHus (¢ nameHeHnsmm N 1, N 2)

CIN 266.1325800.2016 KoHcTpykumm ctanexenesobeToHHble. [paBuna npoektnpoBaHus (¢ nameHeHuammn N 1, N
CIM 267.1325800.2016 3paHua u KOMNNeKebl BblCOTHbIE. MpaBuna npoektupoBaHus (¢ usmeHeHnem N 1)

MpumeyaHue - MNMpu NONb30BaHUM HACTOSLLMM CBOAOM MpaBwun Lenecoobpa3Ho NpoBepuTb AENCTBME CCbINIOYHbIX
OOKYMEHTOB B MH(OPMALMOHHOW cucTteme obLllero nonb3oBaHWs - Ha odumumanbHOM cante depepanbHOro opraHa
WCNONHUTENBHOW BRacTu B cdepe cTaHgapTusaumm B cetu WHTepHeT unuM no exerogHomy WHgopmaunoHHoOMY
ykazatenio "HaumoHanbHble cTaHgapTbl', KOTOpbI onybnvkoBaH NO COCTOSHWIO Ha 1 sHBapsa TeKywero roga, 1M no
BblMyCKkaM eXeMeCAYHOro MHGPOPMaLNMOHHOIo yKkasatensa "HauuoHanbHble cTaHgapThl" 3a Tekywun rog. Ecnu 3ameHeH
CCBbIMNIOYHbIA AOKYMEHT, Ha KOTOpbIN [JaHa HeJaTUpOBaHHAs CCbINKa, TO PeKOMeHAyeTCs UCNoNb3oBaTb AEWCTBYOLLYIO
BEPCUI0 3TOr0 JOKYMEHTa C YYeTOM BCeX BHECEHHbIX B [aHHYI0 BEPCUI0 U3MeHeHWh. Ecnn 3ameHeH CCbINOYHbIN
OOKYMEHT, Ha KOTOpbI fAaHa AaTUpOoBaHHas CCbllka, TO PeKOMeHOyeTCs UCMOofb3oBaTb BEPCUI0 3TOr0 AOKYMEHTa C
yKa3aHHbIM BbILLE rooM YTBEPXAEHUS (NpuHATKA). Ecnn nocne yTBepXAeHUs HacTosILWEro cBoAa Npasui B CCbINOYHbIN
OOKYMEHT, Ha KOTOpbIM daHa AaTMpoBaHHas CCblfka, BHECEHO W3MEHEeHWe, 3aTparuBalollee MOMoXeHWe, Ha KoTopoe
AaHa ccbifika, TO 9TO MOSIOXKEHWEe peKoMeHAyeTCA MNpuMeHATb 6e3 yyeTa OaHHOro u3ameHeHus. Ecnu ccbinouHbIn
AOKYMEHT OTMeHeH 6e3 3aMeHbl, TO NOMNoXeHWe, B KOTOPOM JaHa CCblfIka Ha Hero, PeKOMeHOyeTCs NPUMEHsSITb B YacTu,
He 3aTparuBaioLlen 3Ty ccbinky. CBegeHVUs 0 AeWCTBMM CBOAOB Mpasui LenecoobpasHo npoBepuTb B PeaepanbHOM
NMHPOpPMaLMOHHOM DOHAE TEXHUYECKUX PerfnaMmeHToB U CTaHOapTOB.

(N3meHeHHas pegakuus, M3m. N 1, 2, 3).

3 TepmuHbI U onpegeneHus
B HacTosiwem cBoge npasun npumeHeHbl TepmuHbl no FTOCT P 58904, TOCT P 58905, TOCT P NCO 17659,

5



FOCT 28548, a Takke crieytoLLme TEPMUHbI C COOTBETCTBYIOLLMMU OnNpeaeneHnsamu:
(M3meHeHHas pegakuus, M3m. N 3).
3.1 rocbp: MNpogonbHas nnu nonepedHas purypHasa cknagka ctanbHOro nmcTa.

3.2 rodpupoBaHHas CTeHKa:
TpeyronbHon hopmMor roppos.

OnemeHT CBapHOro paBytaBpa C CVIHyCOVI,EI,&IJ'IbHOVI, TpaHeLl,VIeBMﬂHOVI mnn

Pasgen 3 (M3ameHeHHas pepakuug, N3am. N 1, 2).

4 OCHOBHbI€e NOJI0XeHUA pac4yeTa

4.1 O6LwwKre nonoxeHns
4.1.1 PacyeT cTanbHbIX KOHCTPYKLWIA CrieayeT BbINOMHSATL N0 METOAY NpenerbHbiX COCTOSIHUIA B COOTBETCTBUM C
FOCT 27751.

lpedernibHble cOCMOsIHUS KOHCMPYKUUU - Takne COCTOSHUS, NPW NPEBbILIEHNW XapaKTepHbIX NapameTpoB KOTOPbIX
aKCnnyaTaums CTpoUTENbHbIX OO LEKTOB (34aHUN 1 COOPYXKEHWI) HegonycTnuma.

41.2 HopmanbHas aKkcnnyamayuss - SKCNnyaTauusi KOHCTPYKUMA B COOTBETCTBMM C  YCMOBUAMM,
NpegyCMOTPEHHbIMU B CTPOUTENbHbIX HOPMax WNW 3agdaHWM Ha MPOEKTUPOBaHME, BKIOYas COOTBETCTBYIOLLEE
TeXHn4eckoe obcnyxmBaHue, KanuTanbHbIi PEMOHT U PEKOHCTPYKLMIO, KOTOpas ocyllecTBnseTca 6e3 orpaHnyeHun B
COOTBETCTBMU C TEXHOMOMMYECKMMN 1N BbITOBLIMW YCMOBUSIMUY; yunTbiBaeT 6e3onacHyto paboTy niogent B COOTBETCTBUM C
[1]; 6esonacHyto paboTy 060pya0BaHUS U COXPAHHOCTb OrPaKaaoLLNX KOHCTPYKLIMA.

4.1.3 B cootBetcTBUM C TpeboBaHuamn OCT 27751 npwm pacuyeTax cCTaslbHbIX KOHCTPYKUMA Ha AeWCTBUE
COOTBETCTBYIOLUMUX Harpy3ok HEOOXOAMMO YUYUTbIBATb MX NPeAenbHbIE COCTOSIHUS, NPUBEAEHHbIE B Tabnuue 1.

Tabnuua 1

Mpynna npeaensHoro MpenenbHoe cocTosiHWE

KOTOPbIX HapyLLaeTcs HopMarbHas
3KCnNyaTaunst KOHCTPYKLWNA,
ncyepnbiBaeTcsa pecype
AONroBEe4YHOCTU UMW HapyLuarTCs
yCroBusi KOMOPTHOCTH

COCTOSHUS
Bug XapakrepucTtuka
Mepsas MoTeps HecyLwen cnocobHOCTM M - PaspyLueHve nioboro xapaktepa (Hanpumvep,
BO3HWKHOBEHWE aBapUAHON nnacTnyeckoe, Xpynkoe, ycTanocTHoE);
cuTyaumm
- NoTeps yCTONYMBOCTH
MonHas HenpurogHoCTb K - UpeamepHble gedopmaumm B pesynbtaTe
aKkcnnyataumm Jerpagauumu® CBOWCTB CTanu;
- HEYNpyrun cOBUr B COEANHEHNSX;
- Ka4eCTBEHHOE U3MeHeHWe KOHdUrypauum
BTopas CocTosHUs, Npu NpeBbILLEHNN - [locTuxeHve npefenbHbIX Aedopmaumnn

KOHCTPYKUMM (NpeaenbHbli Npormb, yribl NOBOpoTa,
ocagka);

- OCTMXKEHUWE NpefenbHbIX YPOBHeEN konebaHui
KOHCTPYKUUIA, HapyLLAKLWNX HOpMarbHy paboTy
obopyaoBaHusa unm ouanonormieckuin komopT AN
nogen;

- obpasoBaHune TPELLVH, HEe HapyLLaoLWux
HOpMarnbHy0 3KCMnyaTaumio o6bekTa;

- 06pasoBaHMe MECTHbIX BOSH MOTEPU YCTONUMBOCTU
N MECTHbIX NOKanbHbIX 0BMATUI, He HapyLUaLWmX
HOpPMarbHYH0 3KCMyaTaLUuio KOHCTPYKLUMN;

6




- cOABUI B COEQUNHEHUAX;

- Apyrve siBneHusi (Hanpumep, KOPPO3UOHHbIE
noBpexaeHns)

Ocobeble npegenbHbie|Ocobble BO3aencTBuA U cutyauun  |lMpeBbilleHne Takux BO3AENCTBUA NPUBOAMUT K
COCTOSIHUS pa3pyLUEeHNo KOHCTPYKLMI C KaTacTponyeckuMm
nocneacTBUAMM

* lerpagaums CBOWCTB CTanu BO BPEMEHW - MOCTEMNEHHOE MOHMXKEHNE YPOBHS SKCMITyaTaUMOHHbIX XapakTepucTuK
cTanu, NPoLecc NX U3MEHEHNS B CTOPOHY YXYALUEHUSI OTHOCUTENBHO NPOEKTHBLIX 3HAYEHWA.

(M3meHeHHas pegakuus, M3m. N 1).

4.1.4 HopmaTuBHble 3HA4Y€HUs Harpy3ok, KO3MPUUMEHTbI HaAEXHOCTM MO Harpyske Yy WM KOIDPULMEHTI
coYeTaHW HarpysoK Ansl onpefeneHust UX pacyeTHbIX 3HavyeHun crnegyeT npuHumatb cornacHo CIM 20.13330. Mpu
NpoBepKe KOHCTPYKUMI MO MNpefenbHbIM  COCTOSHUAM NepBoW rpynnbl  Heobxoaumo npuHumate Yy >1,0 (3a

WCKINIOYEHMEM YCTanoCTHOro pa3pyLUeHUst U TeX CNyyYaeB pacdeTa, Koraa yMeHbLUeHNe NOCTOAHHOW Harpysku yxyglaet
ycnoBust paboTbl KOHCTPYKLMIA). [pyn NpoBepke yCTanoCTHOro paspyLlleHus (BbIHOCIMBOCTU) U NpeneribHbiX COCTOSIHUN

BTOpOW rpynnbl ¥ ¢ =1,0.

PacuyeTHble Harpysku, NMpuMMEHsieMble B pacyeTax Mo MNepBOW rpymnne npeAeribHbIX COCTOSHUW, HasblBalTCA
npegenbHbLIMK, a B pacyeTax no BTOPON rpymnne 1 Ha BbIHOCMMBOCTb - 3KCMyaTaunoHHbiMu cornacHo CI 20.13330.

Mockonbky npu ¥y >1,0 pacyeTHble npefernbHble Harpy3ku NOBTOPSIOTCA Peako (Hampumep, OT OAHOrO KpaHa -

oavH pa3 B 20 neT; BeTpoBasi - oauH pa3 B 10-15 neT; cHeroeas - B cpegHem oauH pa3 B 10-12 neT; Ha nepekpbiTus -
oguH pa3 B 15-20 mneT), cTanbHble KOHCTPYKUWM MpU MPOBEPKE MO MpedefibHbIM COCTOSIHUSIM MepBOW rpynnbl (3a
WCKIMIOYEHMEM YCTANOCTHOIO pa3pyLUeHnst) crieqyeT paccunTbliBaTb HA OOHOKPATHOE AENCTBME STUX HArpy3oK.

4.1.5 Lenb pacyeTa - He O0ONyCcTUTb C OMpeferieHHoW 06ecneyeHHOCTbI HACTYMNMEHUs] NpeaenbHbIX COCTOSIHUIA
nepBOK rpynnbl UMK Nepexoaa 3a npefenbHble COCTOSIHWS BTOPOW rpynnbl B TEYEHWE BCErO CPoKa 3KCnnyaTauum 3gaHui
MW COOpYXEHW, a Takke B MNpoLecce WX BO3BEAEHUS MPU MUHUMArNbHOM pacxofe MaTepuanoB UM HauMeHbLUen
TPYOOEMKOCTU U3rOTOBIEHMUS, TPAHCMIOPTUPOBAHUS U MOHTaXa KOHCTPYKLIMIA.

4.1.6 lNpu pacyeTe Hecyllen CNOCOBHOCTM CEYEHWUS UMM dNeMeHTa KOHCTPYKUMM Hanbonbluee BO3MOXHOE 3a
BpeMms aKcnnyaTauum (Mnu Bo3BeAeHus) yeunue F B anemeHTe OT pacyeTHbIX npedernbHbIX Harpy3oK U BO3OENCTBUN He

OOMKHO MpeBblllaTb COOTBETCTBYIOWEN HauMeHblUuen npenenbHOW Hecylen CnocoBHOCTM S anemMeHTa C y4eToMm
HayarbHbIX HECOBEPLLUEHCTB

Fzg. (1
Ycunue F (npogonbHass v nomnepevHas Cunbl; M3rnbarowmi, KpyTAWMA MOMEHTbI) crnegyeT onpegensdtb no
dopmyne

=7 a!'Fm'Tﬁ ) (2)

roe ¥y - k0adUUNEHT HagexXHOCTH No HasHadveHuo (CI120.13330);

f; - KO3 PMLUMEHT Nnepexoaa OT HOPMaTMBHOW HarpysKku K yCunuio;

A

i - HOpMaTUBHasi Harpyska;

Y i - KO3(DULMEHT HAAEKHOCTU NO HarpysKe.

MpenenbHyo HecyLLyo cnocobHOCTb S, COOTBETCTBYIOLLYIO BUAY YCUMUSA (CXKaTUIO, PacTshXKeHUI0, COABUTY, U3rmoy,
Kpy4eHuio 1 T.4.), HeobxoamMmo onpenenaTs No hopmyne

o= B':I)anc "rTm7 (3)
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roe |3- KOSd)(*)I/ILl,I/IeHT, y‘-II/ITbIBaPOLIJ,I/IVI BMO ycunua, npenernibHoe COCTOAHME U pa60Ty CTanu 3a npenernomMm ynpyroctu

(P @y P cunT.O);
& - reomeTpuyeckas xapakrepuctuka cedenust (A; W);

Rn - HOpMaTMBHOE COMNPOTUBIIEHME MaTepuana;
¥. - KO3OPMUMEHT yCcrnoBuin paboThl;

¥y - KOIMPDULMEHT HAAEKHOCTM NO MaTepuany.

HavyanbHbIMM HECOBEPLLUEHCTBAMU CTallbHbIX KOHCTPYKLUWUA SABMSKOTCA COBOKYMHOCTb FEOMETPUYECKUX OTKMOHEHUN
¢dopMbl 1 pa3MepoB, (HaKTOPOB, BMAUSAIOLLMX HA CBOWCTBA CTanu, W OTCTYMNSNIEHUA OT MPUHATON pacyeTHOW CXEeMbl,
BO3HMKAIOLLMX NPY U3rOTOBMIEHUN, TPAHCMOPTUPOBAHUUN N MOHTaXe KOHCTPYKLNNA.

OcHOBHOE HEpaBEHCTBO MeToda MpederibHbIX COCTOsHUIA (1) MoXeT ObiTb NMpeacTaBneHo B hOpMe CpaBHEHMWS
YUMTbIBAEMbIX B pacdeTax HanpsKeHUn ¢ ux npegenbHbiMU 3Ha4YeHusIMK1, yctaHaBnueaembimn CIT 16.13330.

4.1.7 Tpu pacyeTe KOHCTPYKUMA MO npedefbHbIM COCTOSHUSIM MOMHOW HEMNPUrogHOCTM K 3KCnnyaTauuu,
nepemMeLleHnsa (gedopmauun), COOTBETCTBYHOLUME PACYETHBIM 3HAYEHUAM NpeneribHbiX Harpy3oK U BO3OEWCTBUNA, He
OOMXKHbl MpeBbIWaTh MPedenbHbIX 3HAYeHWW nepemelleHni (gedopmMauuin), ycTaHaBnvMBaeMblX B HOPMAaTMBHbIX
OOKYMEHTax Mo ycroBusM HeobxXxoAMMOCTM MpeKpalleHus 3KchnfyaTtauum B CBSA3M C Ka4YeCTBEHHbIM HapyLleHUeM
reoMeTpuyeckon opmbl.

YcnoBusi pacdeTa no npegenbHbIM COCTOSIHUSIM MOSTHOW HENPUIOAHOCTM K SKCnyaTaumm cnegyeT NpeacTaBnsTh B
chopMe MpPOBEPKU YCUIUI UNWU HanpsbkeHW (Kak Mpu pacyeTax Hecyllen crnocoOHOCTW), onpedensieMbiXx C y4eToMm
Heynpyrnx gedopmauunin; ata dopma npuHaTa B CI1 16.13330.

4.1.8 lpu pacyeTe KOHCTPYKUMWN NO npefenbHblM COCTOSHWSIM BTOPOW rPYNnbl NepeMeLleHud, napameTpbl
konebaHuin U M3MEHEHUS MOSTOXKEHUS OT pacyeTHbIX 3KCMyaTauMOHHBIX Harpy3ok ("HopmatusHbiX" no CI1 16.13330,

nockonbky B GonblimMHCTBe cnyyaeB 7Yy =1,0) He AOMXKHbI NpeBblaTh NPeAenbHO AOMYCTUMbIX 3HAYEHUA ITUX
nepeMeLLeHnn Unu ykasaHHblX napameTpoB, ycTaHoBreHHbIX B CI1 16.13330 v B gpyrMx HopMaTUBHbIX AOKYMEHTax, T.€.

J = M), (4)

roe f - nepemelueHns unu napameTtpbl KOMeGaHWii M M3MEHEHWS! MONOXEHWS, BO3HWKAIOWME B KOHCTPYKLMAX OT
OEeNCTBUSI pacHeTHbIX SKCMIyaTalUMOHHBIX HAarpy3okK;
¥ - KOIMOUUMEHT HaOEXHOCTUN Mo oTBeTcTBeHHOCTM no FOCT 27751;

fu - npegenbHO AOOonNyCTUMbIE 3Ha4YeHuda ITUX nepemeu.l,eHwZ nnn napameTpoB, pernaMmeHTnpyemblie
Tpe6OBaHMﬂMI/I Hopmaanoﬁ aKcnnyaTtauyunun.

MpU yCTaHOBNEHUM HOPMATUBHBIX 3HAYEHUN 5, YUMTLIBAIOTCA HOPMaribHble YCroBus Ans npebbiBaHusa noaeil,
paboTa TexHonornyeckoro 060pyaoBaHusi, COXPaHHOCTb OrpaXKAatoLLMX KOHCTPYKLIWIA.

4.1.9 BblIGOp pacyeTHbIX CXEM, WCXOAHbIX MPeanocbIoK U OOMNyLWeHWA Heobxoaumo onpenensaTb Ha OCHOBE
npUMMeHsieMoro Metofa pacyeta. [lpM  MCMNOMb30BaHUM  BbIYUCIIMTENBHOW TEXHMKM HEOOXOOUMO  yuuTbiBaTb
OEeNCTBUTENbHbIE YCMNOBUSA paboTbl KOHCTPYKUMIA M paccynTbiBaTh MX Kak €AuHble MPOCTPAHCTBEHHblE cucTeMbl. [pu
OonbLUMX NponieTax UM BbICOTE 34aHWUS N COOPYXEHMUS, NMPU MeMOPaHHbLIX MOKPbLITUSIX U T.M. YYUTbIBAKOTCS Heynpyrne
pedopmaunn ctann, 4edopMNpoOBaHHbIE CXEMbI N TEOMETPUYECKAS HEMNHENHOCTb.

an/IGJ'II/I)KeHHbIe MeToAdbl pacyeTa U bonee NPOCTbl€ pacHeTHble CXeMbl, OCHOBaAHHblE Ha pa3gefieHnn eaunHbIX
NPOCTPAHCTBEHHbIX CUCTEM Ha NJNIOCKME KOHCTPYKUMN WU OTOeslbHble 3NeMeHTbl, cleayetr NpuMeHATb Npu yyete
0COoBGEHHOCTEN B3aMMOLENCTBUS SNIEMEHTOB CTalnbHbIX KOHCprKLI,I/IVI Mexay cobon n c OCHOBaHMWEM. I'Ipe/:l,nhoeHme
cnenyet otaaBaTb MeTo4aM pacyeTa CTallbHbIX KOHCprKLI,I/IIZ KaK eanHbIX NPOCTPaHCTBEHHbIX CUCTEM.
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4.1.10 MNpwu ynpyrux gedopmauusax ctanu Ans ctaTtudeckn HeonpeaenumblX CTEPXKHEBbLIX KOHCTPYKUUA pacyeTHble
ycunusa cnegyeT onpefensTb No HegedopMUPOBaHHOW cxeme. PacyeT Ha yCTOMUYMBOCTb OTAENbHbLIX CTEPXHEW npwu
OEeVCTBUM 3TUX YCUMNWIA criefyeT BbINOMHATb N0 4eOpPMMPOBAHHON CXEME C YY4ETOM Heynpyrmx gedopmMauuin.

Mpu yyeTe uranyeckon HENMMHENHOCTN paboTbl CTanm Npy aHanUTUYECKMX UMM YMCIIEHHBIX pacyeTax, guarpammy
ee paboTbl cnegyet npuHUMaTb no Tabnuue B.9 u pucynky B.1 (npunoxenune B) CI1 16.13330.2017. B ykasaHHom
Tabnuue npuBedeHbl 0OOOLLUEHHbIE AaHHblE AN BCEX WCMONb3YIOLNXCA B CTPOUTENbCTBE CTanen. Y4yeT pasBuUTUS
nnacTnyecknx gedopmaumii BbINOSTHAETCSA B COOTBETCTBUN C 4.4.

4.1.11 PacyeTbl 9NEeMEHTOB CTEPXKHEBbBIX U BanOYHbIX KOHCTPYKLUWIA, @ Takke MNacTUHOK, 00pasylolmux ceveHue,
npu ydete Heynpyrux gecdopmauuii ctanu cnegyet BbINOMHATb (MPM ManocTu nepemMeLleHnin) ¢ MUCnonb3oBaHnem
NPUBNMKEHHOIO BbIPaXEHUS A51S KpMBU3HBI (T.€. Ha OCHOBE reOMeTPUYECKN NIUHENHON Teopun).

Mpu 3TOM crnegyeT NPUMEHSITL TEOPMIO MarlblX ynpyronnacTuyecknx gedopmMan i Npu NPOCTOM HarpyXeHUn unm
MCronb3oBaTb MOAENb XKECTKOMacTUYECKOro Tena.

4.1.12 o cBoen mnsnyeckon npupoae CTPOUTESbHbIE CTanu ABNANOTCA YMNPYronnacTM4eckum martepuanom C
pasnuYHbIMA 3aBUCUMOCTSAMU Mexay AedopmMauusiMM n HanpsikeHusMyu npu Harpyske u pasrpyske. OgHako npwm
NpoBepKE KOHCTPYKUMI MO npedenbHbiM COCTOSIHUAM NEpPBOW Tpynnbl Ha OOHOKPATHOE [OEWCTBME pPacyeTHbIX
npegenbHbIX Harpy3oK NpUMEHsieMble CTanu paccMaTpuBaloT Kak HENMMHEWHO YNpyrui maTtepwuar, XapaKkTepusyowmnincs
OQHOW N TOW X€ HENUHENHOW WNWN KYyCOYHO-FIMHEVHOW 3aBUCUMOCTBIO Mexay AedopmaumsMn U HanpsKeHUsIMU npuy
Harpyske u pasrpyske (pucyHok 1, kpuas OBAB).

g A

0 £

PucyHok 1 - 3aBncnmocTb Mexay HanpsxeHusmu n gedpopmauusamu npu HarpyxeHun OA v pasrpyske ans
ynpyronnactudeckoro matepuana AC, ans HeNnnMHenHo ynpyroro matepuana AB
Ecnn B npouecce gedopmMupoBaHMa KOHCTPYKLUMUM B HEKOTOPbIX €e 4acTsaxX MOABUTCHA YacTudHas pasrpyska, To
XECTKOCTb CUCTEMbI B LIENIOM [OIKHa yBenuunuTbcsa. B CBA3M C 3TUM NpUHATas 3aBUCUMOCTb NMPUBOAUT K HEKOTOPOMY
3anacy Hecyllen CnocobHOCTU, YTO MO3BOMSET B NPaKTUYECKMX pacyeTax HageXXHO MoNb30BaTbCA MOOENbIO HENMMHENHO
ynpyroro matepwuana.

4.1.13 Tpn BO3MOXHOM yObIBaHUM HarpysoK, a Takke Mpu NOBTOPHO-NEPEMEHHON Harpy3ke aHanv3 noBedeHus
CTanbHbIX KOHCTPYKUMA 32 Mpederiom  YNpyrocT [OOfKeH OCHOBbIBATbCA HA  WMCMONb3OBaHMM  MoAenu
ynpyronmnacTUyeckoro mMartepuana € pasfMyHbIMW 3aBUCUMOCTAMWU Mexay AedopmauvsMyv U HanpskeHUsamu npu
Harpyske u pasrpyske (pucyHok 1, kpusass OBAC).

4.1.14 PacyeT cTanbHbIX KOHCTPYKUMIA U NX 3NIEMEHTOB Ha YCWUMNMS OT AENCTBMS BHELLUHMX Harpy3ok Heobxogumo
BbINONHATL C WCMONb30BAHUEM TEOMETPUYECKUX TMNOTEe3: MMOCKUX CEeYEeHUW, CeKTopuanbHbIX nnowagen U npsambixX
HopManen.

4.1.15 |_|pl/l pac4yeTe cTalibHbIX KOHCprKLI,I/IVI N X 3NeMeHToB C y4YeTOM BINAHUA COBCTBEHHbLIX OCTATOMYHbIX
Harlpﬂ)KeHl/IVI Ty (OT CBapKu, NpokaTKu, XONoAHON npaBKn wn T.JJ,.) cnenyet NpuUMEeHATb rmnoTesy 00 anreramquKOM

CYMMMPOBaHWM YCOBHbIX Aedopmaumin £, = &, /& ¢ pedpopmaumsmm oT BHeLwHen Harpy3ku (E - Mogyrnb ynpyrocTw).

4.1.16 HapexHoCTb U SKOHOMWYHOCTb CTalbHbIX KOHCTPYKLWA AOMKHbI ObiTb obecneveHbl OAHOBPEMEHHLIM
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BbIMOJIHEHNEM Tpe6OBaHMI7I K Bbl60py mMaTtepuanos, pac4eTtamMm U KOHCTPyMnpoOBaHUKO (a TaKkkKe U3rotoBreHno n MOHTa)Ky).

4.1.17 Tlpn NpOEKTUPOBaAHUU CTanbHbIX KOHCTPYKUMA noabop ceyeHun HeoBXOAMMO BbLIMOMHATL C Y4eTOM
TEXHUKO-3KOHOMMNYECKOro 060CHOBaHMSA NPUHMMAEMOrO NPOEKTHOIO peLLeHns, 4ENCTBYIOLLEro CopTamMmeHTa, NPMMEHEHNS
3hPEKTUBHLIX MapPOK cTanen, npodunen, yHMPULMPOBaHHbLIX TUMNOBbLIX UM CTaHAAPTHbLIX KOHCTPYKUUKI, a Takke OpYyrnx
TpeboaHui CI 16.13330.

4.2 MNpepenbHble COCTOAHUA CTaNbHbIX KOHCTPYKLMNA

421 MeTogbl NpPOBEPKU CTamnbHbIX KOHCTPYKUWMA MO nNpedefibHbiM COCTOSIHUSIM, Knaccudukaumsi KOTOpPbIX
npueegeHa B Tabnuue 1, paspaboTaHbl C y4€TOM CBOWCTB CTanemn, Ha3HayeHns 1 ycrioBUI SKCNyaTaumm KOHCTPYKLWNA,
BMaa nx paboTbl, XxapakTepa BHELLHMX Harpy3ok 1 BO34EeNCTBUN, a Takke TEXHONOMN N3rOTOBNEHNS U MOHTaxXa.

4.2.2 Tlnactuyeckoe paspylleHWe 3MEeMEHTOB W KOHCTPYKLMKA COMPOBOXAAETCA 3HauuTenbHbIM pPa3BUTUEM
nnactudeckmx aecdopmaumi, T.e. ctanb pabotaet B obnactu gechopmmpoBaHus.

MpY BbINOMHEHMN pPacyYeTOB KOHCTPYKLMIA Ha OCHOBE MAaeanvaupoBaHHOW ynpyronnactudeckoi (MpaHatns) vnu
)KeCTKonnacTuyeckon gmarpamm o6nacts AedopM1MpOBaHMs CTanmn He YYUThIBaeTCS.

B cootBetctBuM ¢ CI1 16.13330 npoBepKy NnacTU4ECKOro paspyLlleHUst HEOOXOAUMO BLIMOMNHATL MNpY pacyeTe Ha
NMPOYHOCTb CREAyKLNX INEMEHTOB M3 MMACTUYECKMX CTanen C OTHOLUEHWEM Gufﬁy >1,3 (roe 7, - BpeMeHHoe

conpoTueneHune, ob6o3Havaemoe G-EJ Nno HauuoHallbHbIM CTaHOapTaM Ha CTallb, G}, - npeaen TeKky4yecTu, 0603Ha4YaeMbIN

& N0 HauMOHamnbHbIM CTaHAapTaM Ha CTaJ'Ib), HECYLLNX CTaTUYECKYIO Harpya3ky:

a) pacTsHyTbIX, HOpMarbHas 3KCNyaTauusi KOTOPbIX BO3MOXHA W Mocne AOCTUXEHWS MeTansiom npeaena
TEKy4YeCTU (HEKOTOpblE TUMbl JINCTOBbLIX KOHCTPYKLMIA, B OCHOBHOM, C PaBHOMEPHbLIM pacnpeaeneHmeM pacTarmBatoLLmx
HanpsKeHWU: NIMCTOBbIE HACTWIbI, OTAENbHbIE BUAbI TPYOONPOBOAOB 1 pe3epByapoB C Y4ETOM OfbiTa UX 3KChnyaTauum);

0) ceveHun, ocnabneHHbIXx oTBEPCTUAMU ANs 60nTOB, B BOMTOBLIX KOHCTPYKUMSIX, @ TakKe B MeCTax CTbIKOB,
BbINOMHEHHbIX Ha BonTax (KPOMe KOHCTPYKLUIA Ha BbICOKONPOYHbIX BonTax);

B) pacTAHYTbIX OQUHOYHbIX YTONKOB, NMPUKPENAeMblX 04HOW Nonkoi 6onTamu;
r) CTeHOK NepdopUpPoBaHHbIX Garok.

Mnactnyeckoe paspyweHne yuutbiBaetca cornacHo CI1 16.13330 Takke npu yCTaHOBMNEHWUM pacyeTHbIX
COMPOTUBIEHMWI CBAPHbIX 1 GONTOBLIX COEANHEHUN.

K nnacTtnyeckomy paspylleHuto crnegyeT OTHOCUMTb NpedernbHble COCTOSHUSI KOHCTPYKUUIA NPY NOBTOPSIOLLMUXCS
Harpyskax no ycrioBusim nepeMeHHOM TEKYYECTU 1 NPOrPECCUBHOIO pa3pyLUEHUsI.

4.2.3 Xpynkoe paspyLleHne NPoOUCXOAMT NMPW HOMUHAmbHbLIX HaMNpsHKEHUsX, MEHbLUMX YeM Mnpeden TeKyyecTu B
3MemMeHTax 3Ha4YUTENbHOW TOMLWMHBI (S>10 MM), NPU KOHUEHTPaLMN HaMNPsKEHWUIA, HU3KUX TeMnepaTypax Unv yaapHbIX
BO3AEWCTBUSIX, NN NPU OAHOBPEMEHHOM AEACTBUM YKa3aHHbIX (haKTOpOoB.

B cootBetctBMM ¢ CI1 16.13330 cnocobGHOCTb CTanbHbIX KOHCTPYKUWUA MPOTUBOCTOSATb XPYMKOMY paspyLUEHMIO
cnepyeT obecneunBaTb BbINOMHEHNEM TpeOOBaHUI K BbIOOPY cTanemn, NPUMEHEHUIO COOTBETCTBYHOLLNX KOHCTPYKTUBHbIX
peLleHunin, TexHonornm obpaboTkm geTtanern n obpasoBaHusi OTBEPCTUI.

4.2.4 YcTanocTHoe paspylleHne COonpoBOXAaeTcsi obpa3oBaHMEM W pas3BUTMEM TpewwuH B pesyrbTaTe
MHOroKpaTHO MOBTOPAOLWUNXCA CUIOBbLIX BO3p,eI7ICTBVII7I OT NOABWXHbIX, BVI6paLLVIOHHbIX N Opyrux nepemMeHHbIX Harpysok,
NPUNOXeHHbIX HenoCcpeaCTBEHHO K KOHCTPYKUNAM.

lMpoBepka aTOro npegenbHoro coctosHusa cornacHo CI 16.13330 BLINONHAETCA pacyeToM 3MIEMEHTOB
KOHCTPYKUMI Ha ycTanocTb B Mnpegenax ynpyrux gedopmaumii ctanu npu OeWCTBUM pacyeTHbIX 3KCMyaTauMOHHbIX
Harpy3ok C y4eTOM XapakTepUCTUK cTanew, BuAa HanNpPsHKEHHOrO COCTOSIHUS, KOHCTPYKTMBHOM CXeMbl y3na Wnu
COeOUHEHUS, TeXHOMNorMn obpaboTkn AeTanu, BUAa Harpy3ku U YMcna LMKIIOB HarpyxeHun.

4.2.5 MoTeps yCTOMYMBOCTM (DOPMbl UMM MOTIOXKEHUA XapakTepuayeTcsi TeM, YTO KOHCTPYKUMS UM 3feMeHT

yTpaumBaloT CrnocoBGHOCTb COXpaHsATb CBOE pPaBHOBECHOE COCTOSIHME, COOTBETCTBYHOLIEE AEMCTBYIOLWWMM MpU 3TOM
BHELLUHWUM Harpyskam v BO3AEWNCTBUSAM.
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I'IpOBepKy yCTOVI‘-IMBOCTI/I (bOprI nnn nonoxeHua crnenyet BbIMONHATbL AnAd CUCTEMbl B LENoOM U OnA ee
OTAENbHbIX 3NTEMEHTOB.

B cootBetctBum ¢ CI1 16.13330 npoBepka noTepu YCTOMYMBOCTM (DOPMbI 3aKMOYaEeTCsl B YCTAHOBMEHUU
MaKCMMamnbHOrO 3Ha4YeHuUsl Harpysku, koTopass MoXeT OblTb BOCMpUHATA 3M1EMEHTOM, WMEKLWMM HavanbHble
HeCcoBepLUEHCTBA, NpPK pacyeTe ero no AeopMmnpoBaHHON CXEME C y4eTOM Heynpyrnx gedopmauui ctanu.

PacueT Ha yCcTOMYMBOCTb MaeanbHOM CUCTEMbI UK ANEMEHTOB B Npeaenax ynpyrmx gedopmadmi MCnonb30oBaH B
CIM 16.13330 npu onpegeneHun pacyeTHbIX ANWH CXaTbiX CTEPXXHEW, YCTAHOBMEHMU NPUBEAEHHON MOKOCTU CxXaTbiX
CKBO3HbIX CTEPXHEN, NpoBepKke 6anok Ha obLLy0 YCTOMYMBOCTb U T.4.

4.2.6 MNepexon KOHCTPYKLMM B U3MEHSIEMYIO CUCTEMY XapakTepusyeTcs npeBpalleHVeM ee B KUHeMaTU4eCKUM
MEeXaHu3M, Y KOTOPOro BO3MOXHOCTb U3MeHeHUs (popMbl B HanpasneHnn AeUCTBUSA Harpy3ku He orpaHuyeHa HUKakumm
CBA3AMMN.

4.2.7 TpenencHoe COCTOSHWE B pesynbTaTe TeKyyecTW maTepuana, Heynpyrux CABWUMOB B COEAMHEHMSIX,
KaYeCTBEHHOIro M3MeHeHUs KOHUrypaLun o3HavyaeT Nepexod KOHCTPYKUMI B Takoe COCTOsIHME, KOrda Mpy COXpaHeHUu
obLelt Hecyllei CrnocoGHOCTY HeoGXOAMMO MPeKpPaTUTb JKCMIlyaTauulo KOHCTPYKUMA B CBSI3U C  CYLLECTBEHHbLIM
HapyLleHNeM reoMeTpnYeckoin POpPMbl U BbIMOSTHUTL PEMOHTHbIE PaboThl MO 3aMEHE MINN BOCCTAHOBIIEHWUIO KOHCTPYKLIWIA.
YKkazaHHOe npefenibHoe COCTOsIHME, KaK U NOTepst HecyLlel cnocoGHOCTM, OTHOCUTCS K NEPBOIA rpynne v NpoeepsieTcs Ha
[AeNCcTBME TeX Xe pacyeTHbIX NpedernbHbIX Harpy3ok.

B oTtnnume oT Hecyllen cnocoBHOCTW, KOoraa KpUTepusamMmn npegenbHbIX COCTOSTHUIA ABNSATCS CUMoBble dhakTopbl
(MM Harpysku) M BbINOMHAETCA MPOBEpPKa YCUMWWA UMW HanpsKeHWn, AN MOMHOW HEenpuUrogHoCTM K 9Kcnfyatauun
npegenbHble COCTOSHNUA KOHCTPYKLUMIA NPY COXPaHEHUM MX HecyLlenl CNOCOBHOCTM NO CyLLECTBY AOIMKHbI OLEHNBATLCS Ha
ocHoBe AedOpPMaLMOHHBIX KPUTEPUEB - OrpaHNYEeHUn nepemeLteHin unu gedopmaumin KOHCTPYKUUA, paboTaowmx 3a
npeaenom ynpyrocrtu.

MpoBepka paccmaTpuMBaeMoro npefernbHOro COCTOSIHUS BbIMOMHAETCH B TpaguUMOHHOW opMe CpaBHEHUS
HanpsHXeHUn (ycunun).

4.2.8 lNpegenbHble COCTOAHWSA MO OrpaHNYeHUIo NepeMeLLeHNiA, COBUIOB B COEANHEHUSX, KonebaHuin n n3aMeHeHus
MOMOXEHNS KOHCTPYKLUMI N 9NEMEHTOB (BTOpas rpynna) XxapakTepusyoTcs TeM, YTO HapyLLalTCsa YCNOBUSA HOPMarnbHOW
aKcnnyaTaumu, CBsi3aHHble C npebbiBaHMeM nogen, paboTon TexHONormyeckoro obopyaoBaHUA W COXPaAHHOCTLIO
orpaxaatoLmnx KOHCTPYKLUNN.

3HaveHus ykasaHHbIX AedOopMaLMOHHBIX BEMNWYUH, ONpeaensiemble pacyeToMm B npegenax ynpyrux gedopmauui
cTanu, He JOJKHbI NMPeBbiaTh NpeAenbHbiX 3HaYeHun, yctaHosneHHbix Cl 20.13330.

B oTnunumne oT npepenbHbIX COCTOSHWIA MEPBOW TPYMMbl, BO3MOXHOCTb HACTYMNIIEHWUS KOTOPbIX HE AOoMnycKaeTcs
CUCTEMOW YaCTHbIX KO3 PULNEHTOB MeToaa npedenbHbIX COCTOSIHUN, ycTaHoBneHHble Cl1 16.13330 anga BTopon rpynnbl
npegenbHble 3Ha4YeHUst NepPEMELLEHMI UNN NapameTpoB KonebaHuin u N3MEHEHMsT NOMNOXEHUS KOHCTPYKLUIA JOCTUraloTCs
(HO He NpeBOCXOAAT) B NpoLiecce paboTbl KOHCTPYKLUMIA NPU AENCTBMU pacHeTHbIX SKCMyaTaLMOHHbIX Harpy3ok.

4.3 YyeT ycnoBui paboTbl U Ha3HaYeHUA KOHCTPYKLUMn. KoadbduumeHTbl HapeXXHOCTU N ycrnoBuin paboTbl
4.3.1 JdocTuxeHne maTepuanom BpPeMEHHOro COMPOTUBMEHUA O3Ha4aeT MNOMHOe paspylleHWe ero Co BceMu
HeJoNnyCTUMbIMWU NOCNeAcTBUsAMU. NO3TOMY HeHacTynfeHne 3TOro0 COCTOSIHUSA OOIMKHO MMETb OTHOCMTENbHO GONbLUYHO

obecneveHHocTb, 4To pgocturaetca B CI1 16.13330 BBegeHvem koadpduumeHTa HagexHoctn 7, =1,3. 3T0T
KO3(PPULMEHT nmeeTca B pacyeTHbIX dopmMynax A MNPOBEPKN 3MEeMEHTOB KOHCTPYKUWUW, pacCyYUTbiBAEMbIX Ha
MNPO4YHOCTL C MUCMNOJIb3OBaHMEM pacyeTHbIX COI'IpOTVIBJ'IeHI/IVI Rﬂ , a TaKkKe Yy4yTeH npu Ha3Ha4YeHUn pacyeTHbIX
COMPOTUBIEHWI NSl CBapHbIX U BONTOBLIX COEANHEHWIA.

an/IHﬂToe 3Ha4vyeHune KOS(b(bMLI,MeHTa '}"u obecneynBaeT BO3MOXHOCTb HAOEXHO WCMNonb3oBaTh B pacyeTax

avarpaMmbl  paboTbl cTanei B 30Hax 6Gonblumx aedopmauunii. Mpu atom ans HauGonee pacnpoCTpPaHEHHbIX
MarnoyrnepoaucTbiX NNacTUYHbIX cTanei auarpamma paboTbl MpY 3TOM WUCMOMb3yeTcs A0 3HAYEHWUA OTHOCUTENbHbIX
YANMUHEHWUIA £ =4-5%, YTO XOPOLLIO COrMnacyeTcsl C 3KCNepUMeHTanbHbIMW OaHHbLIMU.

4.3.2 [Insa y4eTta CcTeneHW OTBETCTBEHHOCTU 30aHUMMA U COOPYXEeHWn BBeAeH KOIPPUUMEHT HaOEXHOCTU Mo
OTBETCTBEHHOCTU %, . 3HayeHue koadpuumeHTa onpegenseTcs B 3aBUCUMMOCTU OT YPOBHSA OTBETCTBEHHOCTU 3[4aHMSA
unu coopyxernsi. B TOCT 27751 npuHSTbI TpU YPOBHS OTBETCTBEHHOCTW, ANS KOTOPbIX MUHUMANbHOE 3HayeHue
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Y PaBHO: ANs NOBbILLIEHHOro YPOBHSA - 1,1; Anst HopmaneHoro - 1,0; Ans NoHWxeHHoro - 0,8.

Ha koaduumneHT HagexXHOCTM NO OTBETCTBEHHOCTU 7Y, cnefyeT YMHOXaTb pacyeTHble 3HaYeHUs Harpysok,

YCUNUA WKW MHbIX BO3AencTBur [cMm. dopmyny (2)] M genuTb NpefenbHble 3HaYeHUs nepemeLLeHun napameTpos
konebaHui N 3MeHeHNs1 MOMNOXEHUS KOHCTPYKUUA [cM. dpopmyny (4)]. NpeaensHble 3Ha4YeHMsa HecyLlen cnocobHocTn S,

onpegensiemon no popmyne (3), cnegyet AennUTb Ha KOIMPULNMEHT Yy, .

4.3.3 OcobeHHOCTM OencTBUTENbHOW paboTbl CTanu, 3MEMEHTOB KOHCTPYKUMW U UX COEOMHEHWUA, MMetolme
CUCTEMATUYECKUI XapakTep, HO He OTpaxaeMble HEeMNOCPeACTBEHHO B pacyeTtax, yuutbiBawotcs B CIT 16.13330

koadpduumMeHTamn ycrnosum paboTtbl 7, Ang yyeta:

a) YMNpOLWEHUs pacyeTHbIX CXeM Tpu pacyeTax Ha oOLyl YCTOWYMBOCTb CHJIOWHbIX ©6anok, KkoTopble
PaccUMTbLIBAOTCA Kak uaearnbHO yrpyrme CUCTEMbI, a Takke CKaTblX 3NIEMEHTOB U3 OAUHOYHBIX YIOSIKOB, NPUKPENISeMbIX
OOHOW MOSMKON N PacCcYUTbIBAEMbIX Kak LIeHTparnbHO CXaTble, XOTA cXema WX paboTbl COOTBETCTBYET BHELIEHTPEHHOMY
cKaTtuio;

0) dhakTMyeckux 3HaYeHW HavarnbHbIX WCKPUBIIEHWA CXaTblX COCTaBHbIX 3M1IEMEHTOB TaBPOBOrO CEYEHUs U3
YrOfiKOB, B KOTOPbIX B CBA3U C HECMMMETPUYHBLIM PACMONOXEHNEM LLBOB MpK NpuUBapKe MPOKMagoK MEXAy Yronkamu
HayanbHbIE UCKPUBMNEHWS NPEBLILAKOT YYUTbIBAEMbIE B pacyeTax;

B) BO34EeNCTBMS Ha KOHCTPYKLUUN OONbLIMX MOCTOSIHHBLIX W ANUTENbHO ﬂeVICTByPOU.LMX BPEMEHHbIX Harpy3ok,
npmnBoadalmnx B npouecce akcniyataunun K BbICOKOMY YPOBHHKO Haﬂpﬂ)KeHMVI, HEe3Ha4dYunTelibHOE npeBbllUEHNE KOTOPOro
Bbl3blBae€T OMAaCHOCTb HACTYrJieHnda npegeribHbiX COCTOSIHMI nepBoﬂ rpynnobl;

) NOKanbHOro MOBbLIWEHWS NMPOYHOCTHBLIX CBOMCTB CTanu BO3Ne OTBEPCTUN MpU pacyeTe Ha NMPOYHOCTb CEeYEHUN,
ocnabneHHbIX oTBepCcTUaMM Ans 6onTos.

MoapobHble pasbacHeHWs aTUX TpeboBaHu NpuBeAeHbl B pasgene 7.
4.3.4 MNpwn pacyeTax 6ONTOBLIX COeAMHEHUI KOADDULMEHTBI YCNoBUA paboTbl ¥y BBEAEHbI ANS:

a) yyeTta HepaBHOMEPHOCTU pa60TbI OONnTOB B MHOro6ONITOBbLIX coeanMHeHNAX Ha donTtax knacca To4yHocTn B
(¥»=0,9);

0) UCKMOYEHMS BO3MOXHOCTU paspyLUEHUS COEAMHSIEMbIX 3NIEMEHTOB MPU YMEHbLUEHHBLIX PACCTOSHUAX MEXAy
GonTamu 1 OT Kpasd anemeHTa Ao 6nuxanwero otsepcTus (¥ =0,80 n ¥y =0,75).

Mpu pacyeTax GONTOBLIX COEAMHEHWI (BKMOYasi o4HOOONTOBLIE) crieQyeT yuuTbiBaTh KOIMMULMEHTBI YCIOBUI
paboTtbl %. B cooTBeTcTBMM C CIT 16.13330.

4.3.5 KoathpuumeHTbl ycriosuit paboTtsl ¥, (Y] <1 0AHOBPEMEHHO yuuTbIBAThL B pacyeTax He criedyer.

4.4 Oco6eHHOCTH pacyeTa CTalbHbIX KOHCTPYKLMI C y4eTOM Heynpyrux gecgpopmauum
4.4.1 YyeT Heynpyrmx gedopmauun 3a cHeT UCNonNb30BaHUA ABYX BUOOB pacyeTHbIX CONPOTUBIIEHUI CTanm R}. ,

£, M yCrioBUs orpaHmnyeHns nnacTuieckux AedopMaumii B CEHEHUAX MMeeT CBOM 0COBEHHOCTM MO CPaBHEHMIO C paHee
NMPUMEHSIBLLMMUCS METOA4AMMW pacyeTa CTarnbHbIX KOHCTPYKLWIA.

4.4.2 BeegeHve B pacyeTbl KoadpduuMeHTa HagexHocTn 7, =1,3 B 3HaunTenbHOM Mepe orpaHnyuBaeT obnactb
ncnonb3oBaHusa agnarpamm paboTsl cTanen.

[inst ManoyrnepoAnCcTbIX NNacTUyHbIX cranen [ <, =220-240 MMa (2450 krc/cm 2)] ¢ oTHoWeEHVeM Ty fGJ, =1,5-1,7

npn pacyeTe pacTAHYTbIX 3NIEMEHTOB cliegyeT YyYuTbiBaTb 3HAYUTESNIbHOE pa3BUTUE Heynpyrunx p,ecpopmau,mﬁ n aaxe
nepexon B CTaguio CamMOyNpoYHEeHns 0o 3HavyeHun £ =4-5% (cm. 4.3.1).

12



[na ctanen BbICOKON NPOYHOCTU [GhJJ >600 Mrla (6100 Krc/CME)] C OTHOLLUEHueM Ty fG}, =1,15-1,20 BBeaeHne

koadbduumeHTa 7, =1,3 NpuBOAUT K TOMY, YTO B CBA3M C BNIN3OCTLIO 3HAYEHUA Ty, U G}. pacdeT ByaeT BbINOMHATLCS B
npeaenax ynpyroctu. [Mpn 3Tom yyeT Heynpyrux geopmanmii npu pacyetTax pacTaHyTbiX 31IeMEHTOB He JOonyCcKaeTcs.

4.4.3 BpemeHHOe COMPOTMBMNEHWE NPU paCTKEHUU XapakTepusyeT MnonHoe paspylleHue ctanu. [pu ocesom
cXkaTum CcTanb paspylwuTb TpyaHee, MO3TOMY B UCKMOUYMTENbHbLIX cryvyasx paboTbl CTanm Ha cxatve B pacdeTtax
NOSIBNSIIOTCA BbICOKME HanpsbkeHusi, 6nuskMe K BpPEeMEHHOMY COMNPOTUBAEHMIO (Hanpumep, MNpyv CMSATUU TOpPLEBOW
NMOBEPXHOCTM NP HaNNYMUN NPUFOHKN).

B ocTtanmbHbIX criyyasix OCeBOro cCxaTusi pacyeT Ha MpPOYHOCTb IJNEMEHTOB M3 CTane’d C OTHOLUEHMEM
Ty fGJ, =1,5-1,7 cnegyeT BbINOMHATb TakK Xe, Kak NpU pacTsHKeHUn.

B TO ke BpeMs Ans cxaTbIX 3N1IEMEHTOB U3 CTanen ¢ OTHOWEHNEM <, fG}. =1,15-1,20, B OTNIM4ME OT PaCTSIKEHWS,

pacyeT BbINOSHAETCS C Y4Y4eTOM Heynpyrux gedopmaumin, 4to obecrneumBaeT 0Oonee MoOfHOE WCMNONb3oBaHME
NPOYHOCTHbIX CBOMCTB CTanemn.

4.4.4 VcyepnaHue Hecyllel cnocoBGHOCTM GOmbLIMHCTBA CXKaTblX (C YY4ETOM HayvallbHbIX HECOBEPLUEHCTB) U
CKaTo-U3rnbaemblx 31EMEHTOB NMPOUCXOAUT M3-3a NOTEPU YCTOMYMBOCTU DOpMbI, KOTOpasi onpeaenseTcs napameTpamu
ANMUHBI 1 KECTKOCTU ceYeHust. MoCKoMbKy KEeCTKOCTb M3MEHSIETCA C pas3BUTUEM MacTMYeckux dechopmMaumii, NpoBepKy

noTepy yCTOMYMBOCTU (POPMbl HEOOXOAMMO BbIMOJIHATL Ha OCHOBE PACYETHOrO COMPOTMBIIEHMS Ry ONsl BCeX Mapok
CTpOUTENbHbLIX CTanewn, 4To peanmsosaHo B CI1 16.13330.

4.4.5 OcobeHHOCTM yyeTa Heynpyrux gedopmaunii npu NPOCTOM PACTSKEHUN U CXKaTUM PacrnpOCTPaHSIOTCH Ha
nsrnbaemble dMNeMeHTbl AMs PacTAHYTOM U CxaTonW obnacTen ceyeHus COoTBeTCTBEHHO. [lpn atom Anda cranen ¢

OTHoweHnem Ty fGJ, =1,5-1,7 B pacyeTax Ha NPOYHOCTb NP N3rmbe yunTbiBaeTCs 3HaYNTENbHOE Pa3BUTUE HEYNPYrnx
Aedopmaumii n nepexo B 30Hy CamMOyNPOYHEHNS.

Ona wn3rmbaembiX 3SNEMEHTOB U3 BbICOKOMPOYHbLIX CTanewn (%ftj;IJ =1,15-1,20) Heynpyrve pedopmaymm

YUYUTBIBAKOTCH TOMBKO B CXATOW 06nacTy ceYeHus; B pacTsAHYTONM - pacyeT criefyeT BbIMOMHATbL B nNpedenax ynpyroctu.
CornacHo CI1 16.13330 pacyeT Takux arnieMeHTOB cnefyeT BbiNONHATL 6e3 yyeTa pasButus nnactudecknx gedopmavmi.

4.4.6 TpyMeHeHVe yCroBMS OrpaHMYEeHUs MnnacTuyeckux gedopmauuii B CedeHusiX npu pacyeTe usrmbaembix
anemeHToB obecneymBaeT Honee NOMHOE MCNOMb30BaHWE NMPOYHOCTHLIX CBOWCTB CTanu AN anemeHTa B uenom. lpu
3TOM C YyBenuMyeHuMem nnactuyeckux pedopmauuii cunoBble (akTopbl B CEYeHWM BO3pacTaloT, HO CHUXaeTcs
3P (PeKTUBHOCTb KOMMOHOBKM CeYEeHUI Mo YCroBMAM ObLLEe N MECTHOW YCTONYMBOCTH, @ TakKe XeCTKOCTW 3NIEMEHTOB B
Lenom, 4YTo HeobxoOuMO YyuuTbIBaTb Npu noabope ceyvyeHWn MuHMManbHOW nnowaaun. bonee addeKTUBHBIM
OKasblBaeTCd pacyeT C Y4eTOM MeEHbLUMX 3HAYeHWW nnacTudecknx pgedopmaunii, onpepernsemblX HasHayeHuem
KOHCTPYKLMI, YCNOBUSMU UX 3KCMNyaTauuu, a Takke NpUMeHsemMbiMmn ctansamm n npounamMm nonepeyHbix Ce4eHun.

4.4.7 Tpn BbINOMHEHMU pacYETOB CTalbHbIX KOHCTPYKUMW C Y4ETOM M3MOXEHHbIX OCOBEHHOCTEW pacyeT Ha
MPOYHOCTbL MO YCMOBMIO MIIACTUYECKOro paspylleHns cregyeT BbINOMHATbL € UCMNOMb30BaHMEM  pPacyeTHOro

COMPOTMBREHNUS i, 1 XapaKTePUCTUK CeYeHnst "HeTTo".

Mpu pacyeTe KOHCTPYKUMIN Ha MPOYHOCTb MO YCIOBUIO OrpaHUYeHnss nnactnyecknx gedopmaumii Heobxogumo
ncnonb3oBaTb pacyeTHOEe CONpoTUBMEHUE R} N TeOMeTPUYECKNE XapaKTepucTuku cedveHns "OpyTtTo" (nogpobHble
pa3bsACHEeHNs 3TOro MeToda pacyeTa npuseeHsl B pasgene 7).

4.4.8 N3noxeHHbI noaxoa K pacyeTy CTalibHbIX KOHCprKLI,l/IVI B LEJIOM XapaKTepunsyeTtcd TeM, 4TO Nnpu pacyeTe Ha
OCHOBe RH OonblUMHCTBA KOHCprKLI,MVI N3 cTanen ¢ OTHOLEHUEM Gu -'f':jy >1,3 3HaunUTENbHOE pa3BuTne nracTtn4eckmnx

AecbopMaumnin (Ana NNacTUYHBLIX ManoyrnepoAucTbiX cTaneil Jaxe Nepexod B CTaguio CamMoynpOYHEHUs) NMPOUCXoauT
nMWb Ha HebonblUoW AONnvHe (Hanpumep, B Npedenax OTBEpPCTM) M He OydeT conpoBOXAaTbCA POCTOM OGLLMX
nepemMeLlLieHNii CUCTEMBI.

Mpu pacyeTax KOHCTPYKUWMA U3 cTanen C OTHOWeHuem Ty fGJ, <1,3 pasBuTME nnacTuyeckux gedopmaumin B
pacTAHYTbIX 3fieMEeHTax UM 30Hax pacTaXeHUst n3arnbaeMblX 3IEMEHTOB He A0MYCKaeTCsl; OrpaHUYEeHHbIE NnacTuyeckme

aedopmaumm MposBAIOTCA B CKaTblX OMEMEHTax WM B 30HAX ©Xatusa u3rnbaemblx SNEeMEHTOB MNpu  YCroBUMU
obecneyeHnss MECTHOM 1 OBLLEN YCTONYNBOCTH.
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449 Tpu cywecTBylOWMX KpMBbIX pacnpefeneHns  akTUYecKmx 3HadeHurn npefena TekyyecTu
7y obecneyeHHOCTb ycTaHoBneHHbIXx CI1 16.13330 pacyeTHbIX CONPOTMBNEHWI R} Boie 0,98, B €BA3UM C 4yem

pakTieckne nepemelLeHns 1 Aeopmannmn B KOHCTPYKLMSX NpU pacyeTHbIX npedenbHbix (Y >1,0) Harpyskax B Lernom

OyayT MeHblue onpefenseMblXx MO pacyeTy, a 4YacTb KOHCTPYKUMM npu 3TOM OyaeT pabotatb B npegenax ynpyrux
nedopmaumni.

(M3meHeHHas pegakuus, M3m. N 1).
5 Matepmanb! AnNs KOHCTPYKUUIA U cOeaUHEHUN

5.1 OCHOBHbI€e NONOoXeHus
B HacTosillem cBoge npaBun npuBedeHbl HOBbIE MOJIOXKEHWUS, HanpaBlieHHble Ha obecnevyeHne BbICOKON
HaOEeXHOCTU NpY AKCNyaTauum CTanbHbIX KOHCTPYKLUA MPU MUHMManbHbIX BECOBbIX NokasaTtensx. K HUM oTHocaTes:

- BBEAEHVEe B NepeyveHb MmaTtepuanos Ans CTanbHbIX KOHCTPYKUMUIA NMCTOBOrO, YHUBEPCANbHOrO LUNMPOKOMOSIOCHOMO
M acoHHOro npokaTtoB, a Takke Tpyd wu3 9ddEKTMBHBIX CTanen, W3roTOBIEHHbIX B MeTannypruyeckomn
NMPOMBILLIIEHHOCTM MO HOBEWLIMM TEXHOMNOMMAM, ¢ TpeboBaHuAMK B COOTBETCTBMM C Tabnuuamu B.1 n B.2 (npunoxeHune
B) CI 16.13330.2017;

- onddepeHLMpoOBaHNE Ha3Ha4YeHUs cTanen U Mx pacyeTHbIX XapaKTepucTuk Mo Buaam npokarta [Tabnuvupl B.3,
B.4, B.5 (npunoxenwne B) CI1 16.13330.2017] ¢ y4eTOM HOBbIX BO3MOXXHOCTEN COBPEMEHHbIX TEXHONOMMIA B METanNypruu;

- BBEE€HNE HOBbIX HAMMEHOBAHMWI CTanemn NoBbILLEHHOM 1 BbICOKON npoyHocTu (C355, C550, C690);

- BBeJeHne HOBbIX cTanem C noBblLLEHHbIM conpoTtueneHnemMm KOPPO3NOHHBIM U OrHeBbIM BO3£I,el7ICTBI/IF|M npu
noxape (C355K n C355l1 cooTBeTCTBEHHO);

- OTOENbHO BBEAEHME HOBbIX CTanen aAng AByTaBpoBbIX 6anok ¢ napannenbHbIMyU rpaHsaMuy Mook (34eCb BBEOEHbI
HoBble cTanu Bblcokon npoyHocTn C3906 1 C4406 n cylecTBeHHO pacluMpeHbl COpTaMeHT U TOMLWMHAa npokarTa).

(M3meHeHHas pegakuus, M3m. N 1).

5.2 OcHOBHbIe TpeboBaHUsA K NpoKaTy

5.2.1 MNpokaT, npyMeHsieMbIi B KOHCTPYKUMSAX, OOSMKEH cooTBeTcTBoBaTh TpebosaHuam OCT 977, TOCT 1050,
FOCT 1497, TOCT 7268, TOCT 9454, TOCT 11474, TOCT 16523, TOCT 17066, TOCT 22727, TOCT 27772, TOCT
28870, FTOCT 30245, TOCT P 54864, TOCT P 57837 n TEXHNYECKMM YCITOBUSIM Ha €ro NocTaBKy.

(N3meHeHHas pegakuus, Nam. N 1).

5.2.2 Mpu BbIGOpPE cTanu criefyeT Yy4uTbiBaTb CTEMEHb OTBETCTBEHHOCTU KOHCTPYKUWA 34aHUA U COOPYXKEHWN
(rpynny KOHCTPYKUMI B cCOOTBETCTBMM C npunoxeHnem B CIM 16.13330.2017), a Takke TpeboBaHmsa MTOCT 23118 no

nsrotosneHuto, moHTaxy (CI 70.13330) n akcnnyaTtauumu.

5.2.3 Mo xumMmyeckoMy cocTaBy W XN1aAOCTOMKOCTM MeTarn npokata [OfKeH COOTBETCTBOBaTb TpeboBaHMsM,
yka3aHHbIM B Tabnmuax B.2 n B.1 (npunoxenne B) CIN 16.13330.2017 cOOTBETCTBEHHO.

5.2.4 B cnyyae, ecnu anemeHTbl CBapHbIX KOHCTPYKUWMA UCMbITLIBAIOT pacTAarMBarLwmMe HanpsXXeHus no TosuHe
npokata (Sz 25 MM), nnM NpuM NPUMEHEHUN OCTaNbHOrO Mpokata TonwmHOM cBbiwe 40 MM crnegyeT MONb30BaTbCHA

ykasaHuamu 13.3 CI1 16.13330.2017.
(M3meHeHHas pegakuus, M3m. N 1).

5.2.5 dusnyeckne xapakTepmucTuKM CTanbHOro npokata cnegyet nNpuHUMaTh C Y4eTOM UX U3SMEHEHWS B Auana3oHe
KnuMaTuieckux Temneparyp, kak ykasaHo B Tabnuue 2.

Tabnuua 2
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XapakTepuctuka cTarbHOro npokaTa 3HaueHne xapaKTepUCTUKU
npu £=20°C npu KNumaTuyeckon £

MnoTHoCTb, Kr/m3 [ =7850
Koathh1LMEHT NuHerHoro paciumpetust, °C 1 0£=0,12-10~4 o, = [ 1+ 00204 — £)]
Moaynb ynpyrocti, MMa (krc/cm < ) E=2,06-107 (2,1-10%) B = E[1+0,27. 1_0‘3 (2 —£3]
Mopgynb casura, MMa (krc/cm 2) G=O,78-1O5 (0,8-10‘5 )
KoahdumumeHT nonepeyHon gecopmauum %' =0,3
(MyaccoHa)

5.3 bonToBble coeAUHEHUs
5.3.1 BonTbl U ranku ans coeaguHeHUN

5.3.1.1 BonTbl cnenyeT HasHa4vaTb B cooTBeTcTBUM ¢ TOCT 6402, TOCT 10605, TOCT 10906, TOCT 11371, TOCT
18123, TOCT 18126, TOCT ISO 898-1, TOCT ISO 4032, TOCT ISO 8673, TOCT 32484-1, TOCT 32484-3, TOCT
32484-5, TOCT ISO 898-2, TOCT P NCO 4014, TOCT P NCO 4017, TOCT P UCO 4759-3, TOCT P NCO 8765 un no
Tabnuue .3 CI 16.13330.2017 ¢ y4yeTOM YCMOBWUWA UX MPUMEHEHUSA - KnumaTuyeckux ycnosuin no CI1 131.13330,
XapakTepa OenCTBYOLLMX Harpy3okK, yCroBui paboTbl B COEAMHEHUAX (PacTshkeHue unm cpes).

(N3meHeHHas pegakuus, Nam. N 3).

5.3.1.2 lNokpbITUe KpenexHbIX U3genui 4OIMKHO cooTBeTCTBOBaThL TpebosaHmam CI1 28.13330.

(M3meHeHHas pegakuus, M3m. N 3).

5.3.1.3 3anpelaeTcs ucnonb3oBaTb 60NThl 6€3 KNema 1 MapKUpPOBKU.

5.3.1.4 Tpwn 3anucuK ycnoBHbIX 0603HAYEHWUI KpEMneXHbIX M3Oenuii AOMONHUTENbHLIM TpeboBaHneM MoxeT BbiTb
0bo3HaveHne anuHbl 60nToB B YepTexax KM.

5.3.2 dyHaamMeHTHbIe 6ONTbI
5.3.2.1 Mo ycnosusm akcnnyaTtauuy 6onTbl NoApa3gensoTcs Ha pacyHeTHbIE U KOHCTPYKTUBHbIE.

K pacdyemHbiM 6onmam OTHOCATCA OOnThI, BOCNpuUHMMarwLwime Harpysky, BO3HUKawLWmMe npu aKkcniyataunm
CTPOUTENbHbIX KOHCprKLI,MI7I.

K KoHcmpykmueHbiv 60nimam OTHOCATCA OonTbl, nNpegycMaTpyBaemble Afs  KPenneHus CTPOUTENbHbIX
KOHCTPYKUMIA, YCTOMYMBOCTb KOTOPbIX MPOTUB OMPOKMAbIBAHUS wnu caBura obecneynBaeTcd COOGCTBEHHbIM BECOM
KOHCTPYKLMN.

KOHCTpyKTVBHbBIE GONThI NpeaHa3Ha4yalTCs ANS PUXTOBKM CTPOMUTENbHbBIX KOHCTPYKUMI BO BPEMS MX MOHTaxa,
obecneyeHns ctabunbHON paboTbl BO BpeMs 3KCMilyaTauuyM KOHCTPYKUMMI, a Takke Ans nNpefoTBpalLeHus CryyYamHbIX
CMELLEHNIN KOHCTPYKLNN.

5.3.2.2 Ctanu gnsa pacyeTHbIXx 6GONTOB, NpeaHa3HaYeHHbIX ANA KPenmneHust CTPOUTENbHbIX KOHCTPYKLUMIA, cnenyet
HasHauyaTb no FOCT 24379.0, a ux KOHCTPyKLMIO 1 pa3mepbl - no FTOCT 24379.1 n no tabnuue .4 (npunoxexue IN) CI
16.13330.2017 ¢ y4eTOM KNMMaTUYECKNX YCNOBUMN.

AHkepHble B6onThbl cneayeT npuMmeHaTb B cootBeTcTBMM ¢ CI143.13330.
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Mankv ans dyHoameHTHbIX U U-obpasHbix 6ontoB cnegyet npumeHsats no NTOCT 10605, TOCT 18126, TOCT
19281.

5.3.2.3 LUNMnbKkn KOHCTPYKTMBHBIX GONTOB AN BCEX KNMMMaTUYECKUX palioHOB crieqyeT NPUMEHSITb 13 CTanu MapKku
BCt3nc2.

Cranu wnunek KOHCTPYKTUBHbIX 6onToB, ecnu oHWU nognexar npoBepkKe Ha cencMmnyeckne BO3gencTeug, cnenyet
NPUMEHATL KaK AnA wnunek pacyeTHbIX 6onToB.

5.3.2.4 laiku n mydTbl PyHAAMEHTHbIX OONTOB cneayeT NPUMEHATb U3 TEX Xe CTanemn, YTo U LUMNUMNbKK.

6 Pac4yeTHble XxapakTepucTUKn matepmanoB U coeguHEeHUn

6.1 O6wue nonoxeHus
6.1.1 OCHOBHOW WHTErpanbHOW XapakTEPUCTUKOM COMPOTUBMEHUS CTanuM AedOopMUPOBaHMIO NpU OencTeum
Harpy3ku SBMSIeTCSl 9KCMEPUMEHTamNbHO MoryYyaemasi 3aBUCUMOCTb MexXay HanpsbkeHueM & =N/A 1 OTHOCUTENbHbIM

yanuHeHueMm g = Aff] - guarpamma paboTtbl (4edopMMpoBaHUs) cTanuM NpuM OOHOOCHOM pacTsbkeHun (rae N -
pacTarnsaloLas cuna; A - nnowaab cevyeHnss obpasua; j- pacyeTHas onuHa obpasua).

3HayeHne HanpsXeHusi, COOTBETCTBYHOLLEro HaubonbLUen Harpyske, NpefllecTByHOWEN paspylleHutio obpasua,
Ha3blBaeTCA BpeMEeHHbIM CONPOTUBIIEHNEM Gu .

Mpw 3HAYEHNAX HAMPSPKEHWUIA, PaBHbIX (OU3NYECKOMY (ANS CTanel ¢ SBHO BblpaXKEHHO NroLaakon TEKY4eCcTH) nnm
yCrNoBHOMY Npeaeny Teky4ecTu (pUcyHok 2), paboTa cTanu ConpoBOXAAETCS TEKYYECTbIO UMW pasBUTUMEM 3HAUMTESbHbIX
ynpyronnactnyeckux gedopmauuii 6e3 ee paspyLleHUsi COOTBETCTBEHHO.

OCHOBHbIMU napamMmeTpamMmun OnAa OoueHKn pa6OTbI cTanum npu OencTemm Harpy3kun ABnAOTCA 3Ha4YeHUA BPpEMEHHOIo
conpoTueneHnA Gi'..! N npepena TeKy4dYecTn Ty, yCTaHaBMBaeMble B HaUMOHallbHbIX CTaHOapTax W TEXHUYEeCKunXx
YCnoBuAX Ha NocCcTaBKy MeTarnnonpokara.

o
gl ___ =<
q___
!
]
!
gl _
[
/
!
/
!
00002 I3

1- npun Hann4nm ABHO Bblpa)KeHHOIZ nrowanky Teky4ecTu; 2- npun OTCYTCTBUWM NNoLwankn TeKy4ecTu

PucyHok 2 - narpaMmmbl paboTbl cTanu
6.1.2 3HayeHsi BpEMEHHOrO COMPOTUBIIEHUS Ty, U Npeaena Tekyyect =y Ans MeTansnonpokara, BbifyCKaemoro

MeTannypruieckon MPOMBbILLNIEHHOCTBIO, WMEKT HekoTopbii pa3bpoc. C y4eToM Cry4yalHOW W3MEHYMBOCTU 3TUX
xapaktepucTtuk B CI 16.13330 ycTaHOBMNEHbI 3HAYEHUA HOPMATUBHBLIX CONPOTUBIIEHUI NO BPEMEHHOMY CONPOTUBMEHMUIO

Ry =0y (Cp) v no npeneny Tekyuectn Fyy = Ty (O7) cooTBeTCTBEHHO, OBECNEYEHHOCTH KOTOPLIX MPY MOCTaBKe

MeTannonpokata MO HauMOHamnbHbIM CTaHdapTaMm W TeXHUYEeCKMM YCNoBusiM cocTaBnsieT He MeHee 0,95, uto
cooTtBeTcTBYeT TpebosaHusam [OCT 27751.
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6.1.3 BO3MOXHble OTKMOHEHWs COMPOTMBIIEHUN CTanem B HeBRaronpusiTHylD CTOPOHY OT WX HOPMAaTMBHbIX
3HaYeHWI y4TeHbl C MOMOLLbIO KO3(PULMEHTOB HAAEXHOCTU MO MaTepuany %y, , KoTopble yctaHoBneHsl B CI1 16.13330

B 3aBUCMMOCTM OT 0BecnevyeHHOCTU HOPMaTUBHbIX COI'IpOTI/IBJ'IeHI/II7I, FapaHTMpyeMOVI MeToJaMn KOHTPONA KayecTBa
MeTannonpokKkaTta Ha MeTannyprum4ecknx npeanpunaTmuax.

Yem Bblwe 06ecneyeHHOCTb HOPMATMBHBIX COMPOTUBMEHUA MOCTABNSEMOro npokara, TeMm 6onee HU3KMMU
NPUHATBI KO3 PULMEHTBI HAAEXHOCTK No MaTepuany (cm. CI 16.13330).

6.2 PacyeTHble cONpOTUBIIEHUA CTallbHOro Npokara

6.2.1 PacyeTHble COMPOTMBNEHWUS MpokKaTta ANs pPasnNUuYHbIX BUOOB HAMNPSDKEHHbIX COCTOSIHUM NpuBEAEHbl B
Tabnuue 2 CI1 16.13330.2017 B COOTBETCTBUM C HALMOHAmNbHbIMW CTaHAapTaMu C UCMONb30BaHNEM KO3(DULNEHTOB
nepexoda OT OCHOBHbIX pacyeTHbIX COMPOTUBMNEHUI. XOTA MeXxaHudecKkse CBOWCTBA Npokata BOOMb M Mnonepek
HanpaBfeHnsa NpoKaTKM HECKONbKO OTMnMYalTcs, pacdeTHble conpoTtmerieHus B CIT 16.13330 npuHATLI 0gUHAKOBLIMMA
He3aBUCMMO OT HanpaBfeHUs NPOKaTKN.

6.2.2 B n3rmbaembix anemMeHTax KOHCTPYKUMIA (TUNa MnacTuH, NnuT, dpriaHueB) Manol BbICOTbl COMPOTUBIIEHUE
npokarta nepexody B ynpyronnacrnyeckoe coctosHve (M3-3a Hannyiust 60nbLUIMX rPAgUEHTOB HaNpPsXEHUA) CyLLIECTBEHHO

NpPeBbILLAET pacyeTHbIE CONPOTUBNEHUS R, npueeaeHHble B CIM 16.13330.

B cBssm ¢ atum B CI1 16.13330 npegycMoTpeH y4eT MOBbIWEHHbIX 3HAYEeHWU COMPOTMBIIEHUS MeTanna npu
onpegeneHn BbICOTbl CeYeHUs (TOMWMHBLI) SMEMEHTOB KOHCTPYKUMI TWMa OMOPHbIX MAWT BBEAEHMEM ONSA HUX

ko3 dUUMEHTOB ycrnoBun pabotel ¥, >1.

6.3 PacuyeTHble conpoTUBNEHUsi CBapHbIX COeAUHEHUN

6.3.1 ®Popmynbl ANS OnNpeaeneHuss pacveTHbIX COMPOTMBIIEHWMI CBAapHbIX COeAuMHEeHWn, npuBedeHHble B Cll
16.13330, npeanonaraloT, 4TO MNOArOTOBKa MaTepuanos, cOOpKa KOHCTPYKUWUW, CBapka W KOHTPONb KavecTBa
ocyuwiectBnseTca B cootBetcTBun ¢ TpebosaHmammu CI1 70.13330 u apyrMx HOpMaTMBHLIX OOKYMEHTOB; CBapoO4Hble
mMaTepuanbl COOTBETCTBYIOT MPOYHOCTW CBApMBAEeMOM CTann 1 yCNnoBMAM 3KCMnyaTaunm KOHCTPYKUUA U NPUMEHSIOTCH B
cootBeTcTBMU ¢ CI1 16.13330.

6.3.2 Pac4yeTHble COMPOTMBIEHUSA CTbIKOBbIX COEOWHEHUN, BbIMOMHAEMbIX BCEMU Buaamy LYroBOW CBapKw,
NPUHUMAIOTCA PaBHBIMW pPacyYeTHBIM COMPOTMBIIEHMSAM CTaNbHOrO NpokaTa Npw ycrnosuu cobniogeHus TpebosaHuin 14.1.6
CMn 16.13330.2017 o nonHOM MpoBape COoeAMHSEMbIX 3NIEeMEHTOB, ObecneyMBaeMoM CBapkamu: [OBYCTOPOHHEN,
O[HOCTOPOHHEN C NOoABaPKOM KOPHS LUBA, Ha Nodknagkax, a Takke npy unsmyeckoM KOHTPOSe KayecTBa LUBOB.

B cnyuasx, Korga B CTbIKOBbIX COEAMHEHMSX HEBO3MOXHO 06ecneunTb MOMHbIi NPOBap 3MEeMEHTOB, criedyeT
npuHuMaTts Ry, = 07K,

6.3.3 Hecywasa cnocoBHOCTb CBapHbIX COEOWHEHMM C YrMoBbIMM LUBAMW 3aBUCUT OT OpUEHTauum LWBa
OTHOCWTENBHO HanpasfeHuns ycunus, AencTBylowero Ha coeguHeHue. OgHako pacyeTHble CONPOTMBIIEHNS COEANHEHUN
¢ yrnosbiMu wBamu B CIM 16.13330 ynpoLyeHHO NpuHATbLI ANS HaMMeHee 6naronpusaTHON opueHTaummn - pnaHroBoro wea
N HE3aBUCMMbIMW OT yrna mexzay npogoSibHON OCbHO LLBa M HanpaBneHNneM Cunbl, 4ENCTBYIOLLEN Ha HEro.

6.3.4 MNpenenbHbIM COCTOSTHUEM [J151 CBAPHbIX COEAUHEHUI C YIMOBLIMU LUBaMK ABMsieTCA paspylleHue. B cBsasu ¢
3TUM KX pacyeTHble conpotuereHus B CI1 16.13330 yctaHoBMneHbl MO BPEMEHHOMY COMPOTMBNEHWIO MeTanna: Ans

MeTanna uwea - B 3aBUCUMOCTU OT €ro HOpMaTuUBHOINO COMNpPOTUBIIEHUA Rl—uf =f(Rwun} , Ana Metanna rpaHulbl

cnnaelieHnd - B 3aBUCUMMOCTU OT HOPMATUBHOIO COMpoOTUBIIEHNA OCHOBHOIO MeTara sz = f':Run:' .

Yucnosble 3HaYEHWUS PacHETHbIX COMPOTUBIEHUA CBaPHLIX COEAMHEHWUI C YrmnoBbIMK WBamMu npuseneHsl B Cll
16.13330.

6.4 PacuyeTHble cCONpOTUBIEHUSI OQHOOONTOBLIX COEAUHEHUN
6.4.1 PacueTHble conpoTmereHus 6ontoB B CI1 16.13330 HazHayeHbl B 3aBUCMMOCTU OT KITacCoOB NMPOYHOCTMW.

Knacc NMPOYHOCTN 3aBUCUT OT MapKm ctanum u”n cnocoba marotoBneHns 6ontoeB n o603HaYeEH OBYyMA 4Yucnamu.
I'IepBoe YUCNO, YMHOXEHHOEe Ha 10 - 3Ha4yeHMe MMHMMaIbHOro BPEMEHHOIO COMNPOTUBIIEHUA, Krc/mMm 2, BTOpoOE
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(yMHO)KeHHoe Ha 10) - OTHOLWleHMe npenernia Tekyd4eCtn K BpeMeHHOMY CONpPOTUBIEHUIO, %; npounsseageHne 4ucen -
3Ha4YeHne npenerna Teky4vyecTu, Krc/mm 2.

6.4.2 PacyeTHble CONpPOTUBIEHMUS pacTskeHnto 6onToB kraccoB npovHocTh 4.8 1 5.8, no cpaBHeHuto ¢ Gontamm
ApYrux Knaccoe, ansi obecneyeHns HagexxHoctu pabotbl NpuHATLI B CI 16.13330.2017 noHWKeHHbIMW BBUAOY TOrO, YTO
OHWM N3rOTOBMSAKTCA METOAOM XONIOAHOM BbiCadku ©e3 nocnegyowien TepmoobpaboTku, BCneacTBME YEro CTEPXKEHb
6onTa xapakTepmnsyeTcs MOHWKEHHbIMW MIIACTUYECKMMM CBOMCTBAMM U3-3a CUIIBHOMO HakMnena matepuana.

6.5 XapakTepuMcTUKM CTanbHbIX KAaHaTOB

6.5.1 PacueTHoe ycunuve pacTtaxeHusa kaHata N B pacyeTax Ha NPOYHOCTb CTalbHbIX KAHATOB (BMTbIX 3aBOACKOMO
N3roToBneHna M u3 napannensHelix nposonok) no NOCT 3062 - TOCT 3064, NOCT 3066 - TOCT 3068, TOCT 3081,
FOCT 3090, NOCT 7372, TOCT 7669, NOCT 7675, TOCT 7676, NOCT 14954, TOCT 18901 ¢ BpeMeHHbIM

COMPOTUBIIEHNEM MPOBOJSIOK Runj- no 1800 Mrla (180 KFC/MMZ) npu aHTUKOPPO3NOHHOM 3awmTe cornacHo CI1 28.13330

(ONsi COOpPY)XEHU Ha OTKPLITOM BO3AyXe) UM OPYrMMUM MEeTOL4aMW, COOTBETCTBYIOLLMMWU CPOKY CIyXObl M YCNOBUSIM
paboTbl COOpPYXXEHWs, MpU OuameTpax MNPOBOSIOK He MeHee 2,4 MM B BUTbIX KaHaTax M 3 MM Mpu napannenbHbIX
NpoBosiokax AOMKHO YAOBNETBOPATL HEPABEHCTBY

N Yo'l
ootk ~
A Y Y " | Ho He Bonee 0,7 Run ) ()

roe A - cymMmMapHasi HoMyHarbHas nnowaab CeYeHUsl BCeX NPOBOMOK KaHaTa;
R, - HOpMaTVBHOE COMPOTMBIEHME KaHaTa No BpeMeHHOMY COMPOTMBIEHUIO, ONpeaensemMoe B COOTBETCTBUAM C
6.5.2;

Yy =1,3 - Koa(pdUUMEHT HAOEXHOCTU AfS SMNEeMEHTOB KOHCTPYKUMIW, pacCYMTbiBAEMbIX MO BPEMEHHOMY

COMPOTVBIEHMIO pa3pbiBY, YYUTLIBAKOLMUIA OCOOYH OMACHOCTb MPEeOEnbHOr0 COCTOSIHWUS (Bsi3koe paspylueHue) no
CPaBHEHUIO C NPeAeribHbIM COCTOSIHUEM - YpEe3MEPHbIM Pa3BUTUEM MracTUYECKUX AedopmaLinii;

m =1,2 - KOS(*)(*)I/ILI,I/IGHT HaOeXHOCTU CTallbHbIX KaHAaTOB MNoO MaTtepuany, y‘-IVITbIBaIOLLI,I/Iﬁ Hapdagy Cco

CTaTUCTUYECKNM pa36p000M BPEMEHHOIo COonpoTMBIIEHUNA OOMNYCKU Ha pa3mMmep npoBOJIOK, Haln4vune fonbliero yucna
NPOBOJIOK B Nnonepe4yHoM ce4vYeHnn KaHarta, 60]'IbLLIyPO ONMNHY KaHaTHbIX 31IEMEHTOB, cneumpmqecme ycnosusa nNpuemMKkn n
OT6paKOBKI/I NMPOBOJIOKN N KaHATOB,

"}l"n- KOS(*)(*)I/ILI,I/IGHT HageXHOCTU no OTBETCTBEHHOCTH, y‘-II/ITbIBa}OLLI,l/IIZ cTeneHb HageXHOCTU N KanutalJibHOCTU

COOpPYXeHna n I'IpI/IHVIMaeMbIVI no Tabnuue 3; Ans cTanbHbIX KAHATOB '}"n OTpaxaeT CpPpOoK CJ'Iy)K6bI COOpYyXKeHusa B oonbLuen

CTeneHu, 4Yem [Ans OPYrMX SNEMEHTOB, @ TakkKe TO, YTO creuuarnbHbii KO3MMULMEHT AMUTENbHOM MPOYHOCTU U3
opMyrbl NPOYHOCTU CTarnbHbIX KAHATOB UCKITIOYEH;

¥. - KO3(pPUUMEHT ycnoBum paboTbl KaHATHOTO 3MeMeHTa, MpUHUMaeMbln Mo Tabnuue 4 M yuuTbiBaKOLLUA

HepaBHOMEpPHOe pacnpederieHne YCunuin Mexay HeCKONbKMMU KaHaTaMu, BXOOSLUMMWU B COCTaB OOHOMO 3NIeMEeHTa,
pa3Hble CTEMEHW OMaCHOCTU CIyYalHbIX MEXaHWYeCKMX MOBPEXAEHWI KaHaToB, nepepacnpegerieHne ycunuiin nepeg
OOCTVKEHWEM NPeAenbHOro COCTOSIHWS B NMPOCTPAHCTBEHHBIX U NpeABapuUTeNibHO HaNPsKEHHbIX KOHCTPYKLUUSX, a Takke
OMacHOCTb YCTanoCTHbIX pa3pyLUeHUiA OT BETPOBLIX BO3AEWCTBUN [Nl KAHATOB, HE PACCUUTLIBAEMbIX HA BEIHOCIMBOCTH;

¥i - K03hhMUMEHT ycnoBuUi paboThl, yUUTLIBAKOWMIA BUSHUE HA MPOYHOCTb KAHATa MECTHbIX KOHLEHTPaTOpOB
HanpsHKEHWIA U NPpUHMMaeMblid No Tabnuue 5.

Tabnuua 3

KaTeropus 3gaHuii U COOpy>KeHuin KoadpchmuwmeT 7,
1 TpyGonpoBOAHbIE MOCThI NMOBLILUEHHON OTBETCTBEHHOCTH 1,1
2 30aHunsa 1 COOpPYXEHNS MOBLILLEHHOMO YPOBHSI OTBETCTBEHHOCTH, SKCMyaTaLms KOTOPbIX 1,0
CBsi3aHa C NOCTOSIHHLIM NpebbiBaHWEM B HUX NOAEN;
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adHTEHHO-Ma4TOBbIe COOPYXEeHNA NOBbILLEHHOIO YPOBHA OTBETCTBEHHOCTHU;

TpyGONpPOBOAHbIE MOCThI, KPOME YKa3aHHbIX B NO3vLmn 1

3 3oaHua n COOpYXeHnA NoBbILLEHHOIo YpoBHA OTBETCTBEHHOCTN;

@HTEHHO-Ma4YTOBbIE COOPYXXEHUS, KPOME YKa3aHHbIX B MO3MLMK 2

0,95

CBsi3aHa C HanuuMem B HUX Noaen;

net

34aHNA N COOPYXKEHUA MOHMXKXEHHOIo YpoBHA OTBETCTBEHHOCTU CO CPOKOM CJ'Iy)K6bI cBbllwe 5

4 3aaHns 1 COOPYXEHNs NMOBLILLEHHOTO YPOBHS OTBETCTBEHHOCTU, 3KCNNyaTauns KOTOpbIX He 0,90

5 3gaHus n COOpPYXeHNA NOHMXEHHOIo YpoBHA OTBETCTBEHHOCTU CO CPOKOM CJ'Iy)K6bI 0o 5
net

0,85

Tabnuua 3 (M3meHeHHas pegakuums, Mam. N 3).

Tabnuua 4

OnemMeHTbl KOHCTPYKLMI

KoadbduumeHnt ™,

KOHCTpYKLUuiA cornacHo CI 16.13330

1 Kabenu, BaHTbI, LUNPEHTenu 1 Apyrue KaHaTHble aneMeHTbl IMHENHO-MPOTSKEHHbIX 0,85
KOHCTPYKLMIA, KpOME yKa3aHHbIX B no3numn 3

2 KaHaTHble anemMeHTbl MPOCTPaHCTBEHHbIX BUCAYNX U BAHTOBbLIX NMOKPbLITUI, KpOME 0,95
yKasaHHbIX B Mo3numm 3

3 BeTpoBble nosica, 3aTsbkKn, OTTSHKKKM, obpaTHble kabenu u gpyrne kaHaTHble 1,0
3MNeMEeHTbI, NPeABapUTENbHO Hanpsraemble YyCUNMamMu, NPeBbILLALWUMK YCUNUst oT

BHELLHWX Harpy3okK

4 OTTSIKKM MauT M HECYLLUE 3NIEMEHTbI KaHaTHbIX NOMOTEH aHTEHHO-MAYTOBbIX 0,80-0,95

Tabnuua 5

Y3nbl 1 geTtanun KaHaTHbIX 311IEMEHTOB

Koacpdpuument

KoHueBble KpenneHus ¢ 3anmMBKOW LIMHKOBbIM CMaBoOM:

a) 3aKpbITbIX KAHATOB 0,95
6) cnuparnbHbIX U MHOTOMPSAAHBIX KAHATOB M3 KPYTTbIX MPOBOIOK 1,0
KoHLeBble KpenneHns ¢ XOrnoAHON 3anMBKOM CMEChI0 "3anoKCUAHbIN KoMnayHA + 1,0
LIMHKOBBIM NMOPOLUOK + cTanbHas ApoOb" B COMETAHMM C BbICAAKON UMW CMMHOLLUBAHNEM

KOHLIOB MPOBOMOK

KoHueBble KpenneHus co cTanbHbIMU KIMHbSIMU B KOHUYECKMX CTakaHax, C 1,0
antOMVHUEBBLIMU NPOKaAKaMu U 3anosIHEHWEM NYCTOT 3MNOKCUAHBIM KOMMNAyHAOM

Mepernbbl KaHaTa BOKPYT XXECTKOTO OCHOBAHWUS MO KPYroBOW KPUBOWA:

a) Npu oTHoWweHun ¢ | (rae # - paguyc KpMBOW, d - AMaMeTp KaHaTa) He MeHee: 1,0
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30 - ans 3akpbITbIX, 25 - A4Na cnMpanbHbIX U3 KPYrnbiX NpoBoriok, 20 - ans
MHOrOMNpPsiAHbBIX KaHATOB

6) Npu oTHOLWEHUN F | 4 He MeHee: 20 - Ans 3aKpbITbIX, 15 - AN cnupanbHbIX U3 0,90
KPYIMbIX MPOBONOK, 12 - ANst MHOFONPSIAHbLIX KAHATOB

Y3anbl ¢ nonepeyHbIM 06KaTreM 3aKpbITbiX KAHATOB YCUNNEM q, HE NpeBbiwarLwmum 25
kH/cm (2500 kr/cm):

g =(NIr)+ (2 Ny /1),
rae N - pacyeTHOe ycunve pacTsXeHUs KaHaTa;

> My - cymmapHoe pacueTHOe ycunne pacTsikeHIst BCeX MpuKUMHbIX 6ONTOB B yarie,
OTHECEHHOE K O[HOMY KaHaTy;

I - ONvHa KOHTaKTa KaHaTa C OCHOBaHMeM 1,0
KoHueBble KpenneHus rmnb3o-KIMHOBOro Tmna 0,90
MpumevaHus

1 YkasaHHble B Tabnuue koadpduumeHTsl i (B TOM uYvcne u Ans APYrMX TUMOB aHKEPOB MPU MEHbLUMX # U

GOoMbLUMX WHTEHCUMBHOCTSIX @) ClieAyeT KOppeKkTUMpoBaTb MO CTaTUCTUYECKM OBOCHOBaHHbIM pesynbTatam
MCnblTaHU 06pa3LOB Y3MOB U KaHATHbLIX 3NIEMEHTOB.

2 3anpeliaeTcsi NPUMEHATb B MOCTOSIHHBIX COOPYXEHUSIX KOHCTPYKTMBHbIE pelleHusi, Tpebylouime BBeaeHUsi
Wi <0,85, kpome OTAenbHbIX Y3MOB aHTEHHbIX COOPYXEHWA CBA3W, KOHCTPYKLMSA KOTOPbIX oOnpedensercs
TEXHOOIMYECKMMN TpeboBaHMAMM.

(N3meHeHHas pegakuus, Nam. N 1).

6.5.2 B 3aBuCMMOCTM OT CBefeHW, NPUBEAEHHbIX B HALMOHaANbHbIX CTaHgapTax (cMm. 6.5.1), HopmaTuBHOE
conpotuenexve K, crneayert onpeaenst O4HUM U3 CNOCOBOB:

a) ecnn Onda OaHHOro Tuna KaHaTta npuBedeHbl 3Ha4YeHUA pas3pbiBHONO yCUInMA KaHaTta B LEJIOM NHJ‘! nnn

Nun onpepgenaeTca CTaTUCTU4eCKun 000CHOBaHHbLIM cnocobom ¢ O6pa6OTKOVI JKCNepUMeHTalbHbIX AaHHbIX:

Run = Nun {4 (6)
6) €CIlTn 3Ha4YeHWe pa3pbiBHOINO yCUIMA KaHata B UesloM He npumBeneHO, HO YyKa3aHO CyMMapHOe€ pa3pbiBHOE
ycunume BCex npoBOJIOK B KaHaTe EI'-';;:

By = kM 1 4, (7

roe j - koadpULMEHT arperaTHOM NPOYHOCTWM KaHaTa, onpeaensiemMblidi B 3aBUCMMOCTU OT KOHCTPYKUMWM KkaHata Mo
Tabnuue 6;

B) €CNN YKa3aHO TOJbKO BPeMeHHOe COMpOoTMBIIEHNE Runj MPOBOJIOKM:

By = kﬂunj ; (8)
r) €CIT1 YKa3aHO TOJIbKO BpeMeHHOe CconpoTuBIieHME MPOBOJIOKMU, a KaHaT COCTaBJieH U3 MPOBOJIOK C pa3HbIMU

BpeMeHHbIMN COoNpPOTUBIIEHNAMN Runj N B Kaxgomn roynne HOMWHalnbHaaA nnowaib Ce4YeHud oAHoMn NPOBOJIOKN qu n

YNCIO OANHAKOBbIX MPOBOJIOK C_j" .
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Run = ':k-'fﬂ:'zchunjﬂj .

Tabnuua 6

Twn kaHaTa (nyyka)

KoachpuumeHT i

V13 napannenbHbIX NPOBOOK 1,00
CnuvpanbHbI 3aKpbITbI 0,90
CnupanbHbI U3 KPYribIX MPOBOMOK 0,85
MHoronpsgHbIi 0,80

©)

6.5.3 Mogynu ynpyroctu E BUTbIX CTarbHbIX KAHATOB M My4KOB MapannesnbHbIX NPOBOSOK crieayeT NpuHMMaTh no
Tabnuue 7. Ina BUTbIX CTanbHbIX KAHATOB 3HAYeHWs E faHbl nocre npeaBapuUTenbHON BbITSKKY.

Tabnuua 7

KOHCTDYKLI,VIH CTalnbHbIX KaHaTOB

E, MMa (krc/cm 2 ), MPU pacyeTe Ha Harpyskn

BPEMEHHbIE

NOCTOAHHbIE

nyLIKVI napannesfbHbIX NPOBOJIOK CNJIOWHOIo nnn
pr6anoro ceYyeHunsa

BuTtble kaHaTbI:
cnuparnbHble (3aKpbITble U U3 KPYTbIX MPOBOMOK)
npu KPaTHOCTU CBUBKU:

a) 7-10

6) 12-14

MHOronpsaaHblie Npu KpaTHOCTU CBUBKU:

a) npsigen 1 kaHatoB MeHee 7,5

6) npsigen 14-16 n kaHaToB 10-12

C opraHmn4yecknm cepaev4HMKom

2107 (1,96-10%)

1,5-107 (1,47-10%)

1,7-10% (1,67-10% )

1,3:10% (1,27-10% )
1,5-107 (1,47-10%)

1,1-107 (1,08-10% )

2107 (1,96-10% )

1,2:10% (1,18-10%)

1,4-10% (1,37-10%)

1,010 (0,98-10% )
1,2:10% (1,18-10%)

1,0-10% (0,98-10% )

7 PacyeT anileMeHTOB Ha oceBble CUJbl U N3rnod

71 LIeHTpaano pPacTAHYTbIe U LUeHTPaNbHO CXaTble 3JIEMEeHTbI
711 B pac4yeTax cTalibHbIX KOHCprKLI,MI7I NCNONb3yKTCA ABa BuOaA pacHeTHbIX COFIpOTI/IBﬂeHMVIZ no npeaeny

TeKy4eCTun R} M no BpemMeHHOMY CONnpoTUBIIEHUIO Rﬂ an 9TOM B pacyeTax HeobxoaMmMo y4nuTbiBaTh 3Ha4YeHUA

OTHOLLIEHUN Ru fRJJ , KOTOopble M3MeHsTCa B npegenax ot 1,17 go 1,70. Cnenyet Takke pasnuyatb 3MeMeHTbl, He

ocnabrneHHble 1 ocnabneHHble oTBEPCTUAMU Ans 60nToB. 3TN ocobeHHOCTU paboTbl ctanu yuTeHbl B CM 16.13330 npwu
pacyeTe Ha NPOYHOCTb, a UX pas3bACHEHUs npueedeHsl B 7.1.2-7.1.4.

7.1.2 MNpw npoBepke MPOYHOCTU LieHTPanbHO PacTAHYTbIX 3/IEMEHTOB C OCrnabrieHneM ceYeHuin OTBEepCTUAMI AN
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6onToB He 6ornee 15% AOMKHbI BbITb BLINOMHEHBI CreAYLINE YCIOBUS:

My

AR, (10
L

AR, (1)

roe 'y, - koacpdmumeHT, npuHumaemsln no CI1 16.13330;

- koacpduLmeHT, npuHUMaembilii >1,0;
A, - nnowaab ceuenus "HeTTO";

E,on R} - pacyeTHble conpoTuBneHus, npuHnmaemsle no Cl1 16.13330;

A - nnowagb ceveHus "6pyTTo".

YcnoBue paBHonpo4HocTu no dpopmynam (10) n (11) ons LeHTpanbHO pacTAHYTbIX ANIEMEHTOB
Ry IRy =7, {af), (12)

roe =4,/ 4.

N3 copmynbl (12) cnepyeT: ecnu £, f% =y, o) pellalolen saenseTca nposepka no dopmyne (11); B
NPOTUBHOM criyyae - no popmyne (10).

Mpu %, =13, ©¢=0,85nu F=1,1 cneayeT, 4To npw £, fﬁy >1,39 JoCTaTOYHO BbINOMHUTL NPOBEPKY NO hopmyre

(11), ecnin R, fRJ, <1,39, T0 Heobxoamnma nposepka no gopmynam (10) u (11).

7.1.3 Mpw ocnabnexum cBbiwe 15% ceveHun otBepcTuamn ans 6ontoB copmyna (10) octaeTtca 6e3 uameHeHus, a
copmyna (11) nonyunt Bug

_ N 4
L18AR, (13)

roe 1,18 x4 - ycnoBHas nnowiagb, BBOAMMAs B pacyeT npu ocnabneHmm cevenns cebiwe 15% (cm. CIM 16.13330).
W3 ycnosust paBHOMPOYHOCTU npu nposepkax no opmynam (10) n (13) nmeem

Ry IRy =118y, /p=139. (14)

(M3meHeHHas pegakuus, A3m. N 1, 3).

7.1.4 ins ynpouleHus npaktuyecknx pacyetoB B CIT 16.13330 pacyeTHble dhopmynbl (10), (11) u (13) npuBeneHsl
K ogHOM dhopMyne C BBeAeHWeM COOTBETCTBYOLEro KoadduumeHTa ycnosui pabotbl 7, :

N g
A’.’!TCR}I ’ (15)

KoadhdpumumeHnT ycnosum pabotbl %, onpegeneH n3 conoctasnenus dopmyn (10), (11) n (13) ¢ dopmynon (15).
[nga 6onblIMHCTBA Hanboree WMPOKO NPUMEHSIEMbIX YINEPOANCTBIX CTanen ¢ OTHOLLIEHNEM R, ff?-y >1,39:

npn x=0,85 V. =1/;
22



npn 0,75 = ¢ < 0,85 7. =1,18.

[ns cTanei ¢ oTHoWweHueM &%, ff?-y <1,39

Y, = PR, f"}fuf?.}, = 0,8458, IR},_
Mpn Haubonee BepoATHOM ocnabneHuu ceyeHus oTeBepcTuaMmn ans GontoB ot 8 go 25% ( o =0,92-0,75) um
Rufﬁy >1,39 %¥. =1,09-1,18. TNpwu RHIR} <1,39 %, =0,99-1,18; npu 3TOM MeHblLUee 3HayeHue 7. COOTBEeTCTBYyeT

By fRy =117

B CI 16.13330 npuHaTel ¥, =1,1 Ans ctanen ¢ npeesnom Tekyyectn Sy =440 MMa (4500 krc/em 2); ¥. =10 -

Ans cTaneu c npepenom tekydectn <, >440 Mla (4500 krc/cm ),

[ns ynpoLieHnss pac4eToB Ha NPOYHOCTb CEYEHUI, OCNabeHHbIX OTBEPCTUSAMU Ans BONTOB, yKasaHHble 3HaYeHns
KOSPMOULMEHTOB Y. NPUHATLI WM ANsS  APYrUX BUOOB  HaNpPsXXeHHO-Ae(OPMUPOBAHHbLIX COCTOSHUIM  3NEMEHTOB
KOHCTPYKUMI (CKaTue, n3rnb, cxatme nnm pactsxeHue ¢ nsrubom).

(N3meHeHHas pegakuusa, Mam. N 1).

7.1.5 Mpu pacyeTe Ha NPOYHOCTb LIEHTPasIbHO CXKaTblX 3/IEMEHTOB HEOOXOAMMO Y4YNThIBaTb OCOGEHHOCTM PaboThbl
cTanu Ha cxaTue. B 4acTHOCTM, pacyeT Ha MPOYHOCTb LEHTPAsIbHO CXaTblX 3fIEMEHTOB C COeAUHEHUSIMU Ha GonTax
Kracca TOYHOCTU A BbIMNOSHAETCS Kak AN HEOCNabneHHbIX 31eMEHTOB.

7.1.6 B oTAenbHbIX NUCTOBbLIX KOHCTPYKUMSIX C PaBHOMEPHbLIM pacnpedeneHnem HanpskeHun (Hanpumep,
NNCTOBbIE HACTUIMbI, HEKOTOPbIE BMAbLI TPYOONPOBOAOB 1 pe3epByapoB M T.M.), KOrga npu 3HaduTenbHbIX gedopmaunsx
KOHCTPYKUMIN HEe HapyllaeTcs MX HOopMarnbHas JKcnnyatauus, pabota pacTsHYTbIX 3MEMEHTOB CTarnbHbIX KOHCTPYKLWIA

NpoMCXoanT Nocne AOCTUXKEeHNs MeTannom npeaena Tekydectn (npu R, fR._\, >Yu: Y,=1,3). YantbiBaTh paboty cTtanm

nocrie LOCTWKEHUS npeaena Teky4yecTy B KaXAoM KOHKPETHOM cryvyae HeobGX0AMMO Ha OCHOBE OMbiTa NPOEKTUPOBaHNS
M 3KCNIyaTaumm KOHCTPYKLMIA COOTBETCTBYIOLLLErO TUNA.

(N3meHeHHas pegakums, Nam. N 1).

7.1.7 TpeboBaHuMsA NO NPOBEPKE YCTOMYMBOCTU LIEHTPAIbHO CXKaTbIX CTepXHeln yctaHoBneHbl B CI 16.13330 Ha
OCHOBE pacyeTa BHELIEHTPEHHO CXaTbIX CTEPXKHEN C YYETOM BMNUAHUS POPMbl CEYEHUS, HAYaNbHOIO NCKPUBMEHUS OCH,
CMy4YamHOro 3KCLLEHTPUCUTETA CXUMAIOLLEN CUMbl, @ TaKKe COEOUHUTENbHbIX ANTIEMEHTOB (41151 CKBO3HbIX CTEPXHEN).

HavanbHble WCKpMBNEHUS WNW ChyyYalHble 3KCLEeHTPUCUTETbl MPUHATBI B COOTBETCTBMM C [OOMycKaemMbiMu
OTKMNOHeHnaAMM, yctaHoBneHHbimMn B TOCT 23118 n CI1 70.13330.

Mpu peweHun nocTaeneHHOMW 3adayn Obinl PacCMOTPEH BHELEHTPEHHO CXaTbli CTepXeHb, CXema KOTOpOoro
npvBedeHa Ha pucyHke 3 a). lNpu 9TOM pelleHve BbINOMHANOCh B MPEeanonoXeHUn MarnocTu MepemeLlleHni no
0eopMNPOBAHHON CXeMe C y4eToM nractuyeckux gedopmauuii, a 3HayeHue pacyeTHOW Hecylen CnocoBGHOCTU

MPUHATO PaBHBLIM NPeAenbHOMY 3HAYEHUMIO CKUMatOLLen Cunbl v, KoTopasi BOCMPUHUMAETCS 3NIEMEHTOM [PUCYHOK 3 6)].
dopma U30rHyTon ocK NpMHMMarnach rno nonyBosHe CUHYcOoMabI.
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a) 6) g)

N N
N, -
ViLé
! 0 v, v
N 00 20 40 BN 80 00 120 _ 140

b

a) - pacyeTHasi cxema; 6) - KpMBas COCTOSIHUSI paBHOBECKS; 8) - rpadunk koacbduumeHTa J ana TMnos ceveHun a, b, ¢

PucyHok 3 - K pacyeTy cxaTblx CTepXXHEN
7.1.8 B CI1 16.13330 meToguka NpaKkTUYECKMX pacyeToB LIEHTpanbHO CXaTblX 3JIEMEHTOB MNpuUBEAEHA C
ncnonb3oBaHMeM KO3 ULMEHTOB YCTOMYMBOCTM NMPU LEHTpanbHOM cxatumn P (koacpduumneHToB npogoneHoro narnba),

KOTOpble BbI4YMUCI1EHbI C Yy4YE€TOM 7.1.7 B 3aBMCUMOCTWN OT yCJ'IOBHOI7I rmbkocTun h= ?I"»-,ER_].I"IIE N NPUHATbBI paBHbIMU

=N, I(4R,).

Mpu BbluMCNEHMM 3HaYeHUn koadduumeHToB F' ana pasHbix TMNOB (a, b M C) MONepeyvHbIX CeyeHun B
cooTtBeTCcTBMM € Tabnuuen 7 CI 16.13330.2017 HavyanbHble HECOBEPLUEHCTBA £jNPUHMMANNCL No oopmyre

i
=4+
=00 750 (16)

roe i- paguvyc uHepuumn ceyeHus ansa COOTBeTCTByPOU.leVI NJTOCKOCTWH;
[ - reomeTpuyeckasa onvHa anemMeHTa.

[aHHble HecoBepLUEHCTBA WMMEIOT CNyvarHblA Xapaktep M MOAYMHSAIOTCSH CTaTUCTUYECKMM 3aKOHOMEPHOCTSIM,
MO3TOMY 3HayeHVe HavarnbHbIX HECOBEPLUEHCTB CredyeT MPUMHUMaTb Ha OCHOBAHWM CTaTUCTUYECKUX WCCrenoBaHWuin
CryYawHbIX BENMYMH OTKIMOHEHWI, MONyYeHHbIX M3 ONbITHbIX AaHHbIX. B dopmyne (16) nepBoe cnaraemoe yuntbiBaeT
HenpaBUIbHOCTb LIEHTPMPOBKW, @ BTOPOE - HaYanbHOe UCKPUBIIEHNE CTONKM (Mornbhb).

Mpu HopMupoBaHuK koaduumneHToB ' onpegenanack Takke KpuTUYeckas cuna ynpyrux ngeanbHblX CTEpXKHEN
no metoay dwunepa.

OkoH4YaTenbHble 3Ha4YeHus1 ko3PMPUUMEHTOB I NMPUHATHI HAMMEHBLLUMMWU M3 [OBYX: BbLIYUCMEHHBLIX C Y4YETOM
HayamnbHbIX  HECOBEPLUEHCTB WM No  MeTody Odinepa €  BBeAeHMEM  KO3hduUMEHTA  HAOEXHOCTM

v, =13 (p=N, f(ﬂf?j, Yol = T fﬂﬁiz) [N OrpaHWYeHnst NPorMBoB CXaTbIX CTEPKHEW NMpU OTHOCUTENBLHO GOMbLLMX

rMMOKOCTSIX, Korga BRMSIHME HadanbHbIX HEeCOBEepLIEHCTB, onpeagendaemMmboliXx no (bopmyne (16), CTaHOBUIIOCb
HeCyLleCTBEHHbIM.

MonyyeHHble TakMM 0O6pa3oM 3Ha4YeHus ko3 ULMEHTOB ! ANst pa3nuMyHbIX TUMOB NOMNEPEYHbIX ceveHuii (a, b 1 ¢)

ObINM annpoKCMMMpPoBaHbI ¢ nomoLlbto popmynel (8) CIM 16.13330.2017, Ha ocHOBaHMKM KOTOPOW COCTaBneHa Tabnvua
0.1 (npunoxenuve O) CI 16.13330.2017.

[na pacyeta KOHCTPYKUMIA KONMOHH MHOTOSTaXHbIX 34aHui BbicoTor 6onee 100 m cnegyeT yunTbiBaTh BIMSIHUE
XapakTepHblX ANA HUX AONOMHUTENbHBLIX SKCLEHTPUCUTETOB, BbI3BAHHbLIX HEnpaBUIibHbIM LIEHTPUPOBAHWEM B CTbIKe
KOMOHH, OTKNOHEHUI SNEMEHTOB KOMOHH OT NPOEKTHOro nonoxeHus. MNpaBuna ydyeta JONONHUTENbHBLIX HECOBEPLUEHCTB
npuBeneHsbl B pasgene 25.
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7.1.9 B ocHOBY npoBepKM U3rMOHO-KPYTUNBbHON hOPMbI NOTEPU YCTONUMBOCTU TOHKOCTEHHLIX CTEPXHEN MpUHATA
Teopus B.3.Bnacosa.

B obwem cnyyae ycrioBMe nNOTEPU YCTOWYMBOCTM LUAPHUMPHO OMEPTOro LEHTparnbHO CXKaToro Yrpyroro
TOHKOCTEHHOIO CTEPXKHSA UMEET BU

(M, = MW, = (N, - N)r? - NP (W, - M) - NP (N, - ) =0, (17)

e Ny =TCEL 1Y Ny =T EL IR N, = (L 112+ GL )

re = [, +f})fﬁ;]+c13 +n::t~;,2J , 31eCb @, W @y - KOOPAMHATHI LiEHTPa W3rMba OTHOCUTENBHO OCeN X-X W y-y
COOTBETCTBEHHO.

[ins cTepxHsi C 04HOW OCbio CUMMETpUK (y-y) Npu &4 =0 copmyna (17) nmeeT Bug,

(M, = NNy — Wy —aiN? =0, (18)

Mocrie Aenenms Beex uneHos Ha IV, Nmrg ypasHeHue (18) npeobpaxaeTcs

(1= NI N1 = N1 Ny — (s 1PN TN, ) = 0. (19)
C yuetom oGosHavenmin ¢ = N/ N, ; &= N, [ M, dopmyna (19) ynpowaetcs

(1=&)(1-e8) —c B = 0. (20)

Mpu [32 = .::J‘?‘Elfrz 13 ypaBHeHus (20) nonyunm

(148 +4J(1- B +4p°
ECEE @)

nnn

2

o=
2
(148 + J{l — 87+ 453* . (22)
F

Ons BHELEHTPEHHO CXaToro WapHUPHO ONepToro CTepXXHA OBYTABPOBOro ceYvYeHuda ¢ AByMA OCAMU CUMMETPUN,

n3rbaemoro B NIIOCKOCTU CTEHKW Npu &y = &y = 0, ycrioBne notepy yCTOMYMBOCTM MEET BUA

(1= N1 W) (1= NI )= (er 1) T D)W, I ) =0, (23)

roe 2y- 9KCLEHTPUCUTET NPUMOXKEHUS CKUMAIOLLEN CUMbl OTHOCUTENBHO OCK X-X.
B npaktuyeckux pacuyetax y4uumTbiBA€TCA YaCTUYHOE CTECHEeHWe AennaHauuu OMOpHbIX CEeYEHUN BBeAEHUEM
KoaghpuumeHTa 2 B Nepsblil YneH yncnutens gopmynbl Ang Nm [cm. cbopmyny (17)], yeM NPUBAMKEHHO OLEHUBAKOTCS

dakTnyeckue ycrnoBusi B y3nax CTEPXXHEBbIX KOHCTPYKUWUA. B OKOHYaTenbHOM BuAe C UCNONb30BaHUEM Oe3pa3mMepHbIX
BENMYUH popMyIbl AN onpeaeneHus ¢ npueeaeHsl B npunoxerHun [ CI 16.13330.2017.

®opmynbl B CIM 16.13330 ocHoBaHbl Ha NPEANOSIOKEHWUM, YTO COOTHOLUEHWE KPUTMYECKMX cun npu paboTte
arneMeHTa 3a NpeaenomM ynpyrocTy NPUHATO TakMM e, Kak Npu paboTe ero B npeaenax ynpyrocrtu.

7.1.10 BnuaHne nogaTnMBOCTU COEOAMHUTENbHbLIX 3M1EMEHTOB Ha CHMXXEHUE >XECTKOCTU CKBO3HOMO CXaToro
CTEePXHA B pacyeTax ﬂpMGJ'IVI)KeHHO y4nUTbiBa€TCA BBELAEHUNEM ﬂpVIBeJJ,eHHOVI rmokocTn -?'-%f‘, I'IpeBbILIJaI'OLIJ,eﬁ rMoBKoCTb

crepHs Ay =1y [I, | BbIMMCTIEHHYIO MO reomMeTpUYEeCKol ANMHE U papMycy MHepLun y = JEp A (rpe Iy - momeHT
NHEPLINN CEYEHNS CKBO3HOTO CTEPXHS OTHOCUTENBHO CBOBOAHOI OCH y-Y).
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[Mpu 4ncne naHenen cBbille BOCbMU U3 peLleHns 3agadn YCTOMYMBOCTU LUAPHUPHO ONEepTOro naeansHO ynpyroro
CKBO3HOIO CTEPXHS (PUCYHOK 4) K03(bDULMEHT NpMBEaEHHON ANUHBI NOSyYeH B cneaytoLlem suae

T E]

= |1+ —‘}I

roe T =&/, - yron casura, 3aBUCALLMIA OT TUNA COEANHUTENbHBIX AIEMEHTOB.

PucyHok 4 - LLlapHUpHO onepTbIi CKBO3HOW CTEPXKEHb
®opmynbl agna onpegenenus Tl v K npu pasnmMyHbiX cXxemax COEeAMHWUTENbHbLIX 3NEMEHTOB, MOMYYEHHblEe MO

npasuiam onpeneneHna ﬂepeMeLIJ,eHVIVI B paMHbIX N CTEPXKXHEBbIX CUCTEMAX, NMpuBeaOEHbl B Tabnuue 8.

®opmynbl Tabnuubl 8 Gonee cTtporue, 4yeM npubnukeHHole cdopmynbl CIT 16.13330, npyMeHeHWe KOTOpbIX,
OAHaKo, CyLLEeCTBEHHO HE BNUSIET HA KOHEYHbIE Pe3ynbTaTbl.

7.1.11 Tpn onpegenennn f"'-%-r ONS YeTbIPEXTPaHHOro CKBO3HOrO CTEPXHS hopMynbl Tabnuubl 8 ncCnonb3yTcs ¢
MOACTAHOBKOW B HMX COOTBETCTBYHOLUMX FEOMETPUYECKMX XapaKTEePUCTMK BCEro CTEPXKHSA W ero oTAerbHbiX BeTBeW.
OpHako pesynbTaTbl 9KCNEepPUMEHTarbHbIX UCCNEeN0BaHUN YeTbIPEXTPAHHBLIX CTEPXHEN C rMbkocTaMM 4, =20-40 13 ctanu
C npepenom Tekydectn =y =250-278 Mla (2550-2830 Krc/cM 4 ) nokasbiBaloT, YTO Takoii pacyeT B CBS3U C HanMumMeMm

HayarnbHbIX HECOBEPLUEHCTB NPUBOANT K 3aBblLUIEHHbIM 3HAaYEHNAM BblYMCIIEHHbIX NpeaenbHbIX Harpysok. B CIT 16.13330
npegnaratTcs ycroBHble QOPMyIbl, B KOTOpPblE OOHOBPEMEHHO BXOAAT reOMeTpuUYecKMe XapaKTEPUCTUKN 3NIEMEHTOB
CTepXHA Anst obenx MNrocKocTen MoTepu yCToOM4MBOCTU. CpaBHEHWE TEOPETMYECKUX U SKCMEPUMEHTAamNbHbIX OaHHbIX
nokasbiBaeT B 3TOM Cliy4ae AOCTAaTOYHO YAOBIETBOPUTENBHOE COOTBETCTBUE PE3YILTATOB.

7.1.12 ®opmynbl Tabnmubl 8 CIM 16.13330.2017 (Tvn cedveHus 3) Ons onpegeneHus ?'-%f Ona TpexrpaHHbIX

CKBO3HbIX CTep)KHel7| OCHOBaHbl Ha pPacCMOTPEHNN UX NOTEPU yCTOVI‘-IVIBOCTI/I B MJTIOCKOCTAX X-X U y-y B npeanofioxXeHun
HEen3MeHHOCTHU paCCTOFlHI/IVI Mexay BeTBAMU CTepPXXHA Npun narube.

7.1.13 ®opmynbl Tabnuubl 8 HacTosLLEro ceBoga nNpasun nony4veHol 6e3 yyeta BANSHUA Ha 3HayYeHWe yrna casura
T| HaYanbHbLIX HECOBEPLUEHCTB M MpoAonbHbIX cun B BetBax. B CI1 16.13330 BBegeHbl OrpaHU4eHMst Ha 3HaYeHus
rmMokocTeln oTaenbHbIX BETBEN.

Ona cTepXxHen C nnaHkamu TMOKOCTb ?LE, OTAENbHOW BETBW, NMPU KOTOPOW BIMSIHWE YKa3aHHbIX (haKkTopOoB
HecyLlecTBeHHO, cocTaBnseT 40.

Mpu 6onbluem 3HadeHun Ay cbopmynbl Ans T L HeoBX0AMMO YTOUHSATL 3aMEHON BbipaxeHun (1+2n) u (1+n)
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cootBeTcTBEHHO Ha (l/P+2uiwn (L/B+x), roe [3:1—[],12@1532 (3mecb P - KO3PUUMEHT, BbIMUCAAEMbIN [Ns

CTEPXXHS MO NMPUBEAEHHOM TMOKOCTU l%-r ).

Tabnuua 8

Cxema coeagnHUTENbHbIX 3NEMEHTOB

dopmynbl ans onpeaenenns Tlu Hnpu yicne nnockocteit
COEeAVHUTENBHBIX 3NIEMEHTOB

ﬁ?
L= 1+D,82?—L£’—(1+2;z)

ogHomn OByXx
1 4 %,
- 14+ 20 = 14+,
U 24&%{ 7). U 245&( "

?LE
L= 1+D,82§5’_(l+m_

ﬂ:E_fﬂdsmgﬁcosB;

.\ T2 A +sin” B)

] i)
Mpu 2 =0,2 Mpu 2 =0,2
2

A ¥
= [1+115— n= |1+1,1522

?LJ, 32

i

* CDopmyna COOTBETCTBYET opurmHany. - I'Ipmmeanme n3rotoBuTens 6asbl AaHHbIX.
2 . _
1+ sin B 1450 B

M= .
2EA; sin? Prosp’

\/1+ TEA( +3in - B)

H:\jl"‘ ] 7[213
E?L}Adsm Prosp

k=1 K=
\j X Ay sin* Beos B 20, Ay sin Pros b
3 " 1 N 1

Edy sin 2 Beosp 2EA; sin 2 Prosp

e by 4 e by A

1, Ay sin Pros p 20, Ay sin  Bros
4 0 1 N 1

2EA sin? Prosp 44 sin? Beosp

M:\/l‘l' ] 75243
4?Lyﬂdsm Pros B
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1 1
M= | n= .
Edysin? Peos B 2EA; sin? Brosp

T4 A

1, 4y 5in* Pros p 200, g sin * Pros

MpuMeyaHue - B HacTosLLen TabnuLe NPUHATLI cneaytoLine 0603HaYeHUs:

B noamum 1: Ay =Lpla ;= Lbl 1Ly Iy - MomenT nHepumm ceuvenmns mosica; f; - MomeHT uHepumn
CeUEHMS OfIHON NNaHKN.

B noauumax 2-5: Ay fA; =1, 4; coss Bl =0, A=24; A; - nnowaab cedenms opHoro packoca; A -
NNoLLaab CEYEHNS! BCETO CTEPXKHSI.

7.1.14 Tlpn pacyeTe CKBO3HbIX pelleTyaTbiX CTEePXKHEN HadvanbHble HECOBEPLUEHCTBA Y4YMTbIBAKOTCS
koadpdumumeHToMm ' Ha cTagum noadbopa ceyveHust BCEro CTEPXKHSA U NPOBEPKM YCTOMYMBOCTM €ro oTAernbHbIX BeTBen. B

TO XXe& BpEeMsi Ha HEecyLlyl CNoCOOHOCTb CKBO3HOIO CTEPXHS C pelleTKamMu CyLECTBEHHOE BIUSIHNE OKa3blBaOT
yBenmyeHne rmbkoCcTy NaHenu, a Takke HadanbHble UCKPUBMNEHUSI CTEPXKHS U OTAENbHbLIX NaHenen. B cesa3m ¢ atum B CI1
16.13330 BBEAEHbI OrpaHMYEHNsT Ha 3HAYEeHUS! TMOKOCTEN OTAENbHBIX BETBEN MeEXAY y3namu.

Onsa CHATUS 9TWX OrpaHMdeHnin npu  Ap = 120 TpebyeTcsi BbINOMHUTL pacyeT CKBOBHOrO CTEPXKHS MO
AecbopMUpoBaHHO cxeMe, KoTopast y4UTbIBaeTCs NpUBIMKeHHbIM NpakTMYeckuM cnocobom pacyeTa.

KoadbdpmumeHT pacyeTHon anuHbl Ky =0,7 npu Ay NpubnvmkeHHO yunTbiIBaeT B3aMMOLENCTBIE BETBU KOMOHHbI C

reMeHTaMn peweTkn, a TakKke BepoATHOCTb OAHOBPEMEHHOro coBnageHuda pacyeTHbIX 3HAYEeHUN Ha4varnbHbIX
HeCcoBepLUEeHCTB OJ14 BCEero CTepXxXHa u OTAEeNbHON NaHenu BeTBW.

7.1.15 CoeguHeHne COCTaBHbIX CTEPXHEN BMIOTHYK UNU Yepe3 Npoknagky obecrnevrBaeT COBMECTHYHO paboTy
COCTaBIAOLLNX €r0 3NIEMEHTOB N PpaBHOMEPHOE pacnpeaeneHme Mexay HUMU NpoaoSibHOM CUFbl.

[nsi cxaTbIX CTEPXHEN ANMHA ydacTka mexay coeanHeHusiMy paBHa 40/, YTO COOTBETCTBYET rMOKOCTH i'l.,;, =40 B

CKBO3HbIX CTEpPXHAX C nNNaHKaMw. I'IpM 3TOM BlnAHKNE I'IpOD,OJ'IbHOVI Cunbl Ha ﬂ,e(bole/IpOBaHl/le 9IIEMEHTOB,
COCTaBIAKLWNUX CTEPXKEHb, HECYLLIECTBEHHO.

7.1.16 YcnoBHas nonepedHasa cuna Qﬁc onpeaensieTcsl Kak Npoekumsi NPoAoNIbHOM CxuMatoLwen cunbl N Ha ocCb,
nepneHanKynspHY0 K U30rHYTOW OCK LUApPHUPHO OMEePTOro BHELEHTPEHHO CXaToro C 3KCLUEHTPUCUTETOM &j CTepXKHS

CKBO3HOIO CEYEHUs, C HayarnbHbIM UCKPUBNEHWEM Y, B €ro npeaeflbHOM COCTOSHUM (PUCYHOK 5) 1 BbluMcnsieTcst no
dopmyne

Qﬁc :Nu s Cﬂ%Nuﬁ- (25)
ﬂ,ﬂﬂ CMHyCOMﬂ,aﬂbHOlZ (bOprl Ha4yalibHOro UCKpUBIiEHNA N l/|30rHyT0|7| OCU CTEPXKHA

T,
Cpe = —f%(‘-’d V) (26)*

* CDopmyna COOTBETCTBYET opurmHany. - I'Ipvlmeanme n3rotoBuTens 6asbl JaHHbIX.
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a) - N30rHyTas oCb CTEPXHS; 6) - naeanm3npoBaHHOE ceveHne

PucyHok 5 - K onpegeneHnto ycrioBHON NonepeyHomn cunbl
Ons Bbluncnenns My,u Wy, nomkHbl BbITh onpeaeneHbl NpeaenbHbIE NapamMeTpbl BHELIEHTPEHHO CaTOro CTEPXHSA
ONsl naeanM3npoBaHHOIO CEYEHUsl, COCTOALLEro U3 ABYX OOAMHAKOBbLIX MOJIOK, CBA3AHHbIX MEXAY COOOW XEeCTKOW CBA3bIO
[cM. pycyHOK 5 6)]. BnusiHue pelueTku Ha npefenbHoe 3HaudeHne M,yuuTbiBaeTcst BBEAEHMEM NPUBEAEHHON MMBKOCTM

?L%f" no CI 16.13330.2017.

lMonyyeHHble 3Ha4YeHus Qﬁc ONs pasfiMyHbIX RJJ n 3. annpokcumupoBaHbl B CI1 16.13330 npubnukeHHoWM
3aBMCMMOCTbIO

(g =kNIp, (27)

KOTOpasi yuuTbiBaeT BO3MOXHOCTb HeAOHAanpsKeHUs CKBO3HOIMO CTEPXHS B MIIOCKOCTW COEAMHWUTESbHbIX 31IEMEHTOB;
snecb k=7,15-10-9(2330- B/R, ).
3HavYeHus MHOXWUTENS j B MpaBoOn YacTu dopMynbl (27) ANS pasnuMyHbIX 3HAYEHUW pacHeTHbIX COMPOTUBIEHWN

Kynpn £=2,06-107 , MMa, npuseaeHs! B Tabnuue 9.

Tabnuua 9
£ Mna 210 230 250 270 300 330 350 370 400 500
A (2150) | (2350) | (2550) | (2750) | (3050) | (3350) | (3550) | (3750) | (4100) | (5100)
(krc/cm 2 )
ki 0,0097 | 0,0103 | 0,0108 | 0,0112 | 0,0118 | 0,0122 ( 0,0125 | 0,0127 | 0,0130 | 0,0137

(M3meHeHHas pegakuus, M3m. N 1).

7.1.17 Ons onpepeneHuns OOMONMHUTENbHBLIX YCUIMMIA B packocax MEPEKPecTHOW peLleTkn AN yyeta BhAWSHUA
06XaTns NOsICOB B CKBO3HbIX CTEPXHSAX paccMaTpuBaeTcs OAMH pa3 CTaTUYecku HeonpedenvMmasl cuctema, cxema
KOTOpOW NpvBeAeHa Ha pucyHke 6 a). Paspes ogHOro n3 packocoB A4aeT OCHOBHYH CUCTEMY, CXEMbl HArpy>KeHUs KOTOPOW
nokasaHbl Ha puUcyHkax 6 6) u e).
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a) - pacyeTHasi cxema; 6) - OCHOBHasi CUCTEMA; 8) - LONOSNIHUTENBHOE YCUNNE B packoce

PucyHok 6 - K pacuyeTy nepekpecTHON peLueTku
M3 pewieHnsa paccmaTtprvBaemMon 3agaydm NonyYyeHo JOMNOMHUTENBHOE yCUnve, BO3HMKAaOLLEE B packocax,

_ﬁlp _ Ncoszﬁ

it 24 2 A

= —'E’{1+£smg[3+—dn::t::s3 BJ, (28)
Ay A; Ay

®opmyna (22) CM 16.13330.2017 nonyyaetcs npu Az {4, =1 A5 cos Bl =0.

Nd=

MpuHuman Sgg = Nz fAzun o, = Ny 4 = N A nonyvaetca

Cad _ 8248 +1
On  a4qfa 4t (29

* Ppopmyrna cooTBeTCTBYyEeT opurnHany. - lNpumevaHune narotosutens 6a3bl 4aHHbIX.

3HaueHns oTHOWeEHUSI Tgg f Ty ANs pasnuuHbix © =& /& npusegensl B Tabnuue 10.

Tabnuua 10
& 0,5 0,6 0,8 1,0 1,2 1,4 1,6 1,8
O ! Ty, 0,082 0,117 0,200 0,293 0,396 0,475 0,554 0,620

lMony4yeHHOEe AOMONHUTENBHOE yCUne B packocax OT 0bXaTus NOSICOB CTEPXKHA CXKUMAtOLLIEN CUITON HEOBX0aNMO
NpnbaBnTb K yCUIMIO B packocax OT YCHOBHOM (M hakTUYECKOiA) MonepeyHon cunbl L .

7.1.18 Pacuetr cTepxHen, npegHasHayeHHbIX [OMS YMEHbLUEHUS pacyeTHOM ANUHbI CXaTbIX 3NEeMEHTOB,
Heob6X04MMO BbINOMHATL HA yCUnve, paBHOE Qﬁc n onpegensemoe no cgpopmyne (27) B 3aBMCMMOCTU OT NPOLOSIbHON
cunbl N 1 koachdmumeHTa NpoaonbHOro n3rba ' Anst oOCHOBHOro NOAKPENSISIEMOro afieMeHTa.

PacueT pacnopok, npeAHasHa4YeHHbIX Ans YMEHbLUEHUS pacyeTHON AJSIMHbI KONOHH B HaNpaBieHun BAOSb 34aHus
(M3 NNoOcKoCTM pam), NPW HarnMYMKM Harpy3oK OT MOCTOBbLIX KPaHOB BhIMOJSIHSOT Ha ycunve, onpegensieMmoe no hopmyre
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(27), B KOTOpOI7I 3HayeHne N NPUHUMAaETCA paBHbIM CyMMe NpoaoSibHbIX CUIT B ABYX COCEeAHUX KOJIOHHaX.

7.2 U3rnb6aemble 3N1eMEeHTbI

7.2.1 Tpn ogHOBPEMEHHOM OENCTBUM MOMEHTOB M MOMEepeYHor cunbl B Gankax, paccuMTbiBaeMblX B npegernax
ynpyrux gedopmaunii, HeoOXo0AMMO MPOBEPSATb MPOYHOCTb CTEHKM MyTeM onpegerneHnsi 0600LEeHHOro HanpsikeHns
(MHTEHCMBHOCTU HanpshkeHun) no dopmynam (44) CIT 16.13330.2017 Ha OCHOBE 3HEPreTM4ecKkon TeOpUU MPOYHOCTMU.
HopmanbHoe HanpshkeHue, BblUMCNSieMoe Mo 3ToW opMyrie, CpaBHUMBAETCA C pPacYeTHbIM COMPOTUBIIEHUEM,
yBenu4yeHHbIM Ha 15%, 4To NpegnonaraeT pa3BMTUE fOKanbHbIX HEYNPYrMx Aedopmaunii B CTEHKeE.

PacueTr HeobxoamMmo BbINONHATL ANst NpOBEPKMN CTEHOK OBYTaBpPOBbIX 0©anok B MeCTe COEeOWHEHUSs1 CTEHKU C
BEPXHUM MOACOM. I'IpM 9TOM B CTE€HKaX pa3pe3HbIX ©anok Hanps>xxeHuna GJ.’ n G}, MMEeKT OANHaKOBble 3HakKu, B CE4YEeHUAX

y onop HepaspesHbix 6anok 3TN HanpsKeHUss UMEIOT PasHble 3HAKW, YTO HeoBXOAMMO Y4YMTbiBaTb MPU MOMb30BaHWM
yka3aHHOW hOopMyIoN.

7.2.2 [Ona onpeneneHnsa KpUTUYECKUX HanpspkeHun Py R}. npy notepe YCTOMYMBOCTM Banok [BYyTaBPOBOrO

ceyeHus C OBYMS OCAMW CUMMETPUM, U3rmbaembiX B MMAOCKOCTU CTEHKW, MCNONb30BaHbl pe3ynbTaTbl UCCNedoBaHUn
naeanbHo ynpyrux 6anok. na pacyeta peanbHbIX CTanbHbIX 6anok BMAHME HavanbHbIX HECOBEPLUEHCTB (B YaCTHOCTM,
HayanbHOro MCKPMBIEHNs ocu Bankn B NIIOCKOCTM HanMeHbLuen xecTkocTn) yuteHo B ClM 16.13330 npwm BoiBoge dhopmyn

ans koadpduumenta Yu BBegeHnem koadpduumeHTa ycnosui pabotbl . .

KoadbpmumeHTbl W npuBefeHbl AN cnyvas LAPHUPHOrO OMNMpaHUs B MIIOCKOCTW HaWMEHbBLUEN >XECTKOCTU U
cBoOOAHON fAennaHauuyM KOHLOB pacyeTHOro yyactka 6Ganku. 3HaveHuss W BbluMcneHbl B NPeanonioXeHuu, 4To

fJJ {1, <<1. Ecnu oTHoweHve fJJ f1, <1, 10 3Hauenus WcnemyeT yMHOXaTb Ha 1/,,|I1— {y fIy

7.2.3 [Onsa cnyyas, Korga KpUTMYECKUE HanpspkeHUst Npu rnoTepe ycToiumBocTM Garnok npesbillalT npegen
NponopLUMoHanbHOCTM, METOAMKA pacyeTa paspaboTaHa Ha OCHOBE WCCMEeAOBaHWUs COOTHOLUEHUSI MeXOy KPUTUYECKUM

HanpshkeHMEM HEOTPaHUYEHHO YMPYroro LEHTPanbHO CXKaToro CTepXHS .. WM OEUCTBUTENbHBIM  HAMPsXKEHUEM
¥ cnepytoLlero Buaa:

o} 0317

—=1204 - ———

Gy (G {0y - (30)
B dopmyne (30) npegen nponopumMoHanbHOCTU MpuHAT paBHbiM 0,85 Ty | a oTHOWweHne GfG}, =1 npu

o fGJ, =2,42, 4TO 3KBMBANIEHTHO OTHOLIEHMIO Sy { G, = H. /2 =0412 (rme #,- npuBeaeHHbIN Moaynb).

Ons 6anok OBYTaBpoOBOro ceyYeHuna C [OByMA OCAMU CUMMETPUMN KPpUTUYECKUE HanpaxXeHua npumMepHo

nponopuuoHarnbHbl 3HaveHuo .f &, (7, rae G=const. Ha 3ToM OCHOBaHWW MPUHATO, YTO Ty fG}. = /2,42 =155 npu
Gfﬁy =1. B uHTepBane 0,85 iG.;,-fG_y 1,55 3HaveHne O Ty n3veHsieTcs nuHerHo u Py =0,68+0,21 iy npw
iy >0,85.

[na Ganok gBYyTaBPOBOrO CEYEHUS C OOHON OCblO CMMMETPUWN MPUHATA Ta Xe MeToauka, YTO U Afsl CEeYEHWUn C
OBYMSI OCSIMW CUMMETPUWN, HO 3HAYEHUS] OTHOLLEHUS .-‘E',. { B npuHATBI pasnuyHbIMK ANS BEPXHErO U HWKHEro MosiCoB
oanku.

(N3meHeHHas pegakuus, Mam. N 1).

7.2.4 TpeboBaHMe HAOEXHOW CBSA3M CXKaTOro nosica 6anku Co CMIOWHBLIM XXECTKUM HACTUIIOM, KOrga He HyXHa
npoBepKa yCTOMYMBOCTM Barnok, 4OMKHO ObITb NPegyCMOTPEHO B NPOEKTaX CTPOUTESbHBIX KOHCTPYKLUUIA U MPOM3BOACTBA
pabor.

Mpw yCcTpoONCTBE 3aKpenneHun CxaToro nosica B OTAeNbHbIX TOYKax (y3rbl NPOAOSbHbLIX MW NONepeYHbIX CBA3EN,
TOUKM KpEensieHWnsi )XeCTKOro HacTurna) ux crnegyeTt paccyMTbiBaTb Ha (PaKTUYECKY UMW YCINOBHYIO MOMEPeYHyo cuny B
rOpM30oHTanNbHOM NNOCKOCTU. MNpKn 3TOM Kaxkaas ToYKa 3akpenneHun npegHasHavyeHa Ans yMeHbLUIEHUS pacyeTHOW AnuHbI
cxaToro nosica 6anku (cm. 7.1.18).
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I'Ipvl HenpepbiBHOM MPUKpPENeHnn cCXXatoro nosca 6ankn « XEeCTKOMY HacTuny 3TO npuKkpenrneHune cnenyet
paccynTbiBaTb Ha MaKCMMalibHOE 3HayeHune 3KBUBANEHTHON nonepequﬁ Harpysku, D,eI7ICTByI'0IJJ,eIZ Ha MnoAc B
FOpM3OHTaJ'IbHOl71 NIOCKOCTU

:n:gj'ﬁf

oy =f—2(\"d—vu), (31)*

roe N - npoaoJyibHaA CxKnmMarwaa cuna;
V/}- Ha4alibHOE UCKpUBIIEHNE NOACA;

"'.-'u - NCKpUuBJieHne nosdaca npu OencTBmm cxmmatowlen cunol N,

I- nponet 6anku.

* <Dopmyna M SKCNnKaums K Hen COOTBETCTBYIOT OpUrnHany. - I'Ipwmeanme narotoButens 6asbl JaHHbIX.

C yuetom dopmynbl (26) popmyna (31) npumeT Bua:

e 3¢
Froa = fﬁc%%. (32)

I'IpM NJI0OCKOM " I'IpO(bVIJ'IVIpOBaHHOM MEeTasnIMYecknux HacTunax Unn BOSTHACTON CTanun HadeXHOW CBA3bIO ABNAETCS
COeQIHEHME UX CO CXXaTbiM MNOSICOM Barnku CBapKOVI, Ha 6onTax unu grobdensx.

Ons co3gaHusa 3alemMneHusl HacTuna CnroLWHON NPOCEYHO-BbITSXKHON HACTUN crieflyeT npvBapuBaTb K CXaToMy
nosicy 6anku. Mpu aTom NUCTBI HAacTUMa Heo6xoAMMO pacnonaraTe NPOCEYKON Monepek nponeta (NepneHauKynspHoO K
ocu 6ankm).

Ona cOOopHbIX Xene3obeTOoHHbIX MNUT W3 pasnuyHbiXx OETOHOB MNOA HaOEeXHOW CBSA3bK crnegyeT MoHMMAaThb
KpenneHve 3aknagHbix AeTanemn nnuT Kk cxaTtomy nosicy 6ankv ceapkon unm Ha 6onrax.

[Ona MOHONMUTHBIX Xene3o0eTOHHbIX MAUT HAAEXHOMW CBA3bK CNYXMWT MNpyvBapka apMmaTtypbl MnvM chneumanbHbIX
3aKnagHbIX geTanen K cxaTomy nosicy 6ankv unm 3aMoHONMYMBAHWE 3TOrO nosca B crioe 6eToHa TOMWMHOW HEe MeHee
20 mm.

I'IpM YCTPOV’ICTBG I'IpVIerFIJ'IeHVIIZ HeobxoaMmo y4nTbiBaTb KOHCTPYKTUBHbIE Tpe60BaHVIFI ana npyuMmeHAaemMmoro smaa
COeUHEHUN (MVIHMMaJ'IbeIe pa3mMepbl WBOB, PACCTOAHUA MeXay dontamu 1 oT Kpaa anemMeHTa n T.D,.).

(N3meHeHHas pegakuus, Nam. N 3).

— .-:’gf
7.2.5 Hanbonblumne 3Ha4YeHnst yCNOBHOM MOKOCTU BEPXHEro nosica 6anku ?'“ﬂf = ? “'JR.J‘ IE, npwn KOTOpbIX He

TpebyeTcs BbINOMHATL pacyeT Ha YCTOMYMBOCTL 6anok, onpeaensatotcsa no opmynam CI 16.13330, KoTopble NONy4YeHbI
Ha OCHOBE METOAMKU, U3MNOXEHHOW B 7.2.3, Npy BbINOMNHEHUW ycnosus iy =1. 3HayeHus ?'Lgf ONS PasnnYHbIX 3HaYEeHUN
b/t n hit npuBeneHbl B Tabnuue 11.

Ons nonyyvyeHua 3Ha4YeHun -E%f‘ fhb 3Ha4YeHunA iﬂf’ npmeegeHHbIE B Ta6n|/|u,e, cnefnyeT YMHOXUTb Ha a-,||"§‘|"II Ry .

Tabnuua 11
MecTo npurioxems Harpyakm bit HaunbGonblune 3HavyeHuns igf npv 3HaveHusix h/b, paBHbIX
1 2 3 4 5 6
K BepxHemy nosicy 15 | 0,858 0,628 0,551 0,513 0,490 0,475
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20 | 0,774 | 0,594 | 0,534 0,504 0,486 | 0,474

251 0,690 | 0,560 | 0,517 0,495 0,482 | 0,473

30 | 0,606 | 0,526 | 0,499 0,486 0,478 | 0,473

35| 0,522 | 0,492 | 0,482 0,477 0,474 | 0,472

K HvxHemy nosicy 15| 1,238 | 0,928 | 0,825 0,773 0,742 | 0,721

20 | 1,154 | 0,894 | 0,807 0,764 0,738 | 0,720

25| 1,070 | 0,860 | 0,790 0,755 0,734 | 0,720

30 [ 0,986 | 0,826 | 0,773 0,746 0,730 | 0,719

35| 0,902 | 0,792 | 0,755 0,737 0,726 | 0,718

He3aBMCMMO OT YPOBHS MPUINOXKEHUS HArpyskn 15 | 0,948 0,703 0,621 0,580 0,556 0,540
npu pacyeTe yyacTka Mexay CBA3SMM UNn npu
4yncTOM U3rnde

20| 0,884 | 0,679 | 0,611 0,576 0,556 | 0,542

25 0,820 | 0,655 | 0,600 0,572 0,556 | 0,545

30 [ 0,756 | 0,631 | 0,589 0,568 0,556 | 0,547

35| 0,692 | 0,607 | 0,579 0,564 0,556 | 0,550

7.2.6 lpu wn3rmbe Oankm B [OBYX [MaBHbIX MFIOCKOCTAX MOTEPS YCTOMYMBOCTM BbIpaXaeTcs [AOCTMKEHUEM
npenenbHon Harpysku (MakcMMyma Ha KpYMBOW COCTOSIHUIA paBHoBecusl). B aTom cnydae n3rmb B obGenx nnockoctax u
Kpy4YeHue BO3HMKAIOT C CaMOro Hayana HarpyXeHusi W, NOoCTeneHHO BO3pacTasi, MPMBOAST K Pa3BUTUIO MIIACTUYECKUX
aedopmaumii 1 ncHeprnaHno HecyLen CnocobHOCTY.

Ons aByTaBpoBbIX 6anok, paccunteiBaemblx no coopmyne (70) CIM 16.13330.2017 npu OTCYTCTBUMN CEKTOPUATbHBIX
HanpsXeHUn, npoBepka YCTOMYMBOCTM MpU OBYXOCHOM M3rnbe BbINOMHAETCS Kak YacTHbIA Crydah u3 ypaBHEHUS
B3aUMOAEWNCTBUS AN CTEPXKHS, CKATOro C ABYXOCHbBIM 3KCLIEHTPUCUTETOM.

Mpy NpuUnoXeHUn Harpysku, OEUCTBYIOLWEN B MNIOCKOCTW, napannenbHOM MfOCKOCTU X-X, TOMbKO K OAHOMY
(BepxHemy) nosicy 6ankun Bo BTopom uneHe dopmynsl (70) CM 16.13330.2017 cnenyeT npuHUMaTh N3rnbaroLwmnmn MOMeEHT

M, ¢ v momenT conpotuenerusi W), ¢ (BepxHero) nosica 6arnku COOTBETCTBEHHO.

(M3meHeHHas pegakuus, M3m. N 1).

7.2.7 Pac4yeT cTaTuyeckn onpegenumbix n3rnbaemMbix aNeMEHTOB, HECYLLMX CTaTU4eckyto Harpysky, B CIM 16.13330
BbIMOSIHAETCA MO OrpaHUYeHHbIM nfacTuyeckum AedopmauusM, peanu3oBaHHbIM B Buae KO3IUUMEHTOB &y >1,

BBOOAMMDBIX K ynpyrum MOMEHTaM CONnpoTUBIEeHUA CEeYEHUN. I'Ipvl onpeaeneHun KOS(bd)MLI,I/IeHTOB ©; B KayecTBe

KONMNYECTBEHHOIrO KPUTEPUS MPUHATO OrpaHuyeHne nractuyecknx pgedopmMauui =3 (roe =<, Ef Ry ;S -

ocTatodHasi gedopmauuss B cedeHMM Mocrie MOfHOW ynpyron pasrpysku). B obwem cnyvyae npu Takom noaxone
YMEHbLUEHNE MpeaenibHbiX MOMEHTOB MO CPaBHEHWIO C MOMEHTaMW, COOTBETCTBYHOLUMMMW MOSHBbIM MNaCTUYECKUM
LIapHMpam, cocTaBnseT He bonee 3-5%, a onsa ABYTaBpOBbIX ceYeHun - 1%.

Mpn aTOM 3HauyeHue KoadUUMEHTa &y He OOIMKHO ObiTb MeHblle eAMHWUbI; B MPOTUBHOM Cry4vae pacyeT
Heo6Xx04MMO BLINOMHATL B NpeAenax ynpyrov paboTtel ctany no dopmynam (41) n (42) CM 16.13330.2017.

Mpn Hanuuum B Ganke NPOTSXKEHHOM 30Hbl YMCTOro M3rMba, korga pasBUTUE MNacTUYECKMX aedopmMauni
npeanonaraeTcsad He B OOHOM CEYEHVMM, @ Ha OMnpenerieHHOM y4yacTKe €€ [OJIMHbl, C LEeNbl OorpaHuyeHns obLmx
nepeMeLLeHnin, 3HadeHne npeaenbHOro MOMEHTA YMEHbLUAETCS U MPUHUMAETCs pPaBHbIM MONTyCyMMe npenesibHbIX
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MOMEHTOB MNpn pa60Te ceyeHuda B npegenax 1 3a npenernom yrnpyroctu.

B meToguke pacuyeta 6anok ¢ y4eTom orpaHuMyeHHbIX nnactudeckux gegopmauun B CI1 16.13330 npuHumatotca
MeHbLUVE 3HaYeHUs KOIPMULIMEHTOB C;, COOTBETCTBYIOLLME MEHbLUUM 3HAYEHUSM MnacTudecknx gedopmaumn. 3710

MO3BOSISIET paccyMTbiBaTb Ganky Npy pasnmyHbiX 3HA4YEHUSX OrpaHUYeHHbIX AedopMaLmi, YTO NPaKTUYECKU BaXXHO Ans
Nnofny4YeHnst ONTUMArbHbIX CEYEHWA C Y4Y4EeTOM Ha3Ha4YeHMs1 SNeMeHTa, YCMOBMIW 3KChfyaTauun, KOHCTPYKTMBHOIMO
peLueHunsi, PopMbl CEYEHNS] U COOTHOLLEHUI ero pasmMepoB U T.4. [Mpu 3TOM NpPOBEPKY MPOYHOCTU CEYEHUS, MECTHOWM
YCTOMYMBOCTU MMACTMHOK 3TOr0 CeYeHus, oblen yCTOMYMBOCTM Gankm M ee XeCTKOCTM credyeT BbIMOMHATL B
3aBUCUMOCTM OT 3HaYeHUsi NpuHMMaemon gedopmMalmu, NpaBuUIbHbLIA BbIOOP KOTOPOM 00ecneynT MUHMUMYM nroliagun
ceyeHnsi. Takum 00pa3oM, OCHOBHOW 3ajayell pacdeTa C Y4YETOM OFpaHWYEHHbIX gedopmaunin  saBnsieTcs
nNpoekTnpoBaHne 6anok MMHUManbHOMW MaccChl.

7.2.8 MeTtognka pacyeTta CTeHOK 6anok Ha yCTOMYMBOCTb C y4eTOM MnacTU4ecKkMx Aedopmauui ocHoBaHa Ha
pesynbTatax peleHus 3agadn o6 yCTOMYMBOCTU MMAACTUHKU NPU COBMECTHOM OENCTBUM HOPMAanbHbIX U KacaTenbHbIX
HanpsbkeHun. lNMpoBepka YCTOMYMBOCTU CTEHKWM 3aKknoyaeTca B CpaBHEHUM msrmbaroero MOMeHTa [nsi pacyeTHoro
OTCeKa, BbIYUCNEHHOrO B COOTBETCTBUM C YKadaHusmn 8.5.2 CIT 16.13330.2017, ¢ KpUTMYECKMM MOMEHTOM AN BCEW
Ganky Npu U3BECTHbIX KacaTerbHbIX HanpsbkeHnsx. B kayecTBe KpUTUYECKOro NMPMHUMAETCS MOMEHT, COOTBETCTBYIOLLUN
notepe YCTOMYMBOCTM CTEHKM MpW ONPELENieHHOM HanpsPkeHHO-0eOPMUMPOBAHHOM COCTOSIHUM U YCIIOBUK, 4TO
YCTOMYMBOCTb MOSICHBIX NNCTOB obGecneyeHa. [pu 3ToM C yBenNMYEHWEM nfacTudeckux gedopmauui CTeneHb
3alUEMMEHNss CTEHKM B Mosicax YyMeHbwaeTtcs. [lpu  3HaunTenbHOM pasBUTUM  NnacTUYecknx aedopmauuin,

COOTBETCTBYIOLUMX KPUTUYECKON MMBKOCTU CTeHKN A, =2,2, adeKT 3alleMneHnss CTeHKM B Mosicax He YYMTbIBAeTCs.

3akpenreHne nonepeyHbiX CTOPOH PacYeTHOro OTCeka CTEHKM NPUHMMAETCst LUApPHMPHBbIM HE3aBUCUMMO OT CTerneHu
pa3BUTUS MIACTUYECKUX AeopMaLnii.

PacueT Ha ycTOM4YMBOCTb CTEHOK 6Ganok OBYTaBpOBOrO MOMEPEYHOro CeYeHWs C OBYMSA OCAMU CUMMETPUM,
YKPEnMeHHbIX TONbKO nonepeyHbiMyu pebpamu KecTKocTu, cnegyeTt BbiNonHaTb no dopmyne (86) CIl 16.13330.2017,
KOTOpas yCTaHaBNMBaeT 3Ha4YeHNe KPUTMYECKOrO MOMEHTa Ans Bcen banku.

7.2.9 CteHkn Banok acMMMeTPUYHOro ceyeHust (C Bonee pasBUTbIM CXKaTbiM MOACOM), YKPEMNIEeHHblEe TOMbKO
nonepeyHbiMu pebpammu XecTtkocTu, paboTaroT B YyCMOBMAX COBMECTHOIO AEWCTBUS BHELEHTPEHHOro pacTsKeHus U
casura. NiccnegosaHusi paboTbl TakMx CTEHOK 3a Npedenom ynpyrocTy nokasanu, YTo Npu NpoBepKe MX YCTOMYMBOCTM
pacyeTHyl0 BbICOTY criedyeT MpuHMMaTb paBHOW YOBOEHHOW BbICOTE CXaTOW 30Hbl, TaK Kak BWSHWE OCTarbHON
pacTAHYTOM 30Hbl CTEHKM Ha €€ YCTONYMBOCTb HE3HaUUTENbHO.

7.2.10 PacyeT Ha yCTOMYMBOCTb MOSICHBIX JIMCTOB (MOJIOK) Oanok ¢ y4eTOM pasBUTUSA MacTU4eckux aedopmaumn
BbINOMHAOT B NPEANONIOXKEHUMN UX LWAPHUPHOrO ONMpaHMs Mo NINHUM COEANHEHNSI NMOSICOB CO CTEHKOW NPW YCroBuU, YTO

ANvHa NoMyBOJSIHbI NNACTUHKN paBHa 353'@;' (roe fi'g_f - pacyeTHas LUMpUHa ceeca).

7.2.11 Ona 6anok, narmbaembix B MAOCKOCTU HaubOmMbLUEN XEeCTKOCTU M pacCYUTbiBAEMbIX C YY4ETOM pPa3BUTUS
nnactuyeckmx gedopmauun, Heobxoammo obecneunTb Ux oBLLYH YCTOMYMBOCTb M3 NIIOCKOCTM n3rmba. MNpu atom Gonee

BbICOKWUI YPOBEHb Pa3BUTUA MracTuyeckux Aedopmaumin B 6ankax (4To CBA3aHO C yBenuyeHneMm KoapmuLMeHToB <)

TpebyeT Gonee 4acToi pasBA3KM CXKaTOrO Mosica B FOPM3OHTANbHOW MMOCKOCTU BMMOTb [0 HEMNpPepbiBHOMO €ero
3aKpenneHus >XeCTKUM HaCTUIIOM.

Tp66OBaHMﬂ 7.2.1 oTHOCATCA K Ccny4ar 4ucToro nsrnba um COOTBETCTBYHOT NMPUHATOMY 3HaYeHUKO OrpaHU4eHudA
nnacTn4ecknx p,e(bopmau,mﬁ B Ce4YeHunu.

I'Ipvl DencTemm COCpeLI,OTO‘-IeHHOVI cunbl B cepeaunHe 0anku 3HayeHns1 OTHOLLEHWUI fgf fh cnenyert yBenuymBaTtb Ha
25% no CpaBHEHUIO C NX 3HAYEHUAMU NMPUN YNCTOM narnbe.

7.2.12 Pac4yeT Hepa3spe3HbiX M 3allemMreHHbix 6anok no CI 16.13330 BbINOMHSAETCA C O4HOBPEMEHHbLIM Y4ETOM
paboTbl cevYeHun 3a npedenom YNpyroctTu U COOTBETCTBYIOLLErO nepepacrnpeneneHnss OMopHbIX W NPONETHbIX
n3rmbaroLLMx MOMEHTOB.

dopmyna (56) CIM 16.13330.2017 nonyyeHa u3 ycroBus orpaHMyYeHNsi MakCMMarbHbIX OCTaTOYHbIX AedopMaLmi B

CeUEHUN 3HaYEHNEM S max =3 (rOe T, max =r max 2/ &y ).

7.3 dnemeHTbI, NOABEpPXEHHbIe AeCTBMIO OCEBOM CUNbI C U3rM6om
7.3.1 CornacHo CI1 16.13330 pacyeT Ha YCTOMYMBOCTb 3MIEMEHTOB MpU AEWCTBMM OCEBOW CUIbl C U3rMOOM
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BbINOMHAETCA C Y4YeTOM pasBuUTUA nnactuyeckux paecdopmaumii. pu atom npubnmxkeHHas dopmyna (105) CrIl
16.13330.2017 ana npoBepkU MPOYHOCTU CEYEHUs CHUTaAETCA NpefernbHbIM YCNOBMEM pacyeTa Ha YCTOMYMBOCTb Mpu
2.=0. Mpwn ykasaHHbIiX B 9.1.1 CI1 16.13330.2017 ycnoBusix, pacyeT orpaHn4MBaeTCs TOSIbKO MPOBEPKOW YCTONYMBOCTU

no copmyne (109) CIT 16.13330.2017. B aTtom cny4ae npu My =0 n B=0 ycnoeusa cdopmynsl (105) CIT 16.13330.2017
yAOBMNETBOPSAOTCS aBTOMaTUYECKUN (PUCYHOK 7).

Urto kacaetca cdopmynsl (106) CIT 16.13330.2017, TO npoBepka MNPOYHOCTM CeYeHuss B npedenax ynpyrux
aedopmaumii MOXET MNPMBECTM K MEHbLUMM 3HAYEeHUSIM MpedesibHbIX Harpysok, Yem npoBepka YCTOMYMBOCTU MO
¢opmyne (109) CIM 16.13330.2017, ocobeHHO Ans KOPOTKMX CTepKHen. [1oaToMy npoBepKy NPOYHOCTM CeYeHust Mo
¢opmyne (106) CI 16.13330.2017 Heo6X0AMMO BbINOMHATL MOMUMO NPOBEPKN YCTOMUYNBOCTU C y4ETOM yKasaHHbIX B CI1
16.13330 ycnoBui NpUMEHeHNs aTon opMyIbl (CM. PUCYHOK 7).

g | ChiR,

1 - Ha npo4yHocTb No dopmyne (105); 2 - Ha npoyHocTb No dhopmyrne (106); 3-4 - obnacTn BO3MOXHbIX 3HayYeHun N n M
npv nNpoBepkKe yCTOMYNMBOCTHU

PucyHok 7 - K pacueTy BHELEHTPEHHO CxaTblX anemeHToB no popmynam CI1 16.13330
Koadbdpumumentol &; B popmyne (105) CI 16.13330.2017 ycTaHOBMEHbI C YY4ETOM PA3bSACHEHUN, U3MOXEHHbIX B

7.2.7; KO3(pDUUMEHT n XxapakTepusyeT "MOMNHOTY" MOBEPXHOCTEW KPMBLIX B3avMOAENCTBMA ONA PasnuMyHbiX TUMOB
ceyeHun (PUCYHOK 8).

PucyHok 8 - 3aBncnmocTb "NoNHOTLI" KPMBLIX B3aVMOAENCTBUSA OT 3HAYEHU KoadbduumeHTa n
Mpu yctaHoBRNeHUN 3HadeHun koadpduumeHToB <, B Tabnuuye E.1 (mpunoxenne E) CIT 16.13330.2017
npegnonaranock, YTo M3rnMb 3NemMeHTOB NPOUCXOAUT B MIOCKOCTU Y-y, @ Harpy3ku BO BCEX Crydasx AENCTBYIOT CBEPXY
BHUM3. py yCTaHOBNEHWN 3HAYeHWt KOIPULMEHTOB y MPUHUMANOCH, YTO U3rMG 3MIEMEHTOB MPOUCXOAMUT B NIOCKOCTU

x-x. KoacbdpuuuneHtel n (npwm My =0) Heo6x0OMMO MPUHUMATL C YYETOM TOrO, UYTO IKCLLEHTPUCUTETbI MPUMOXKEHUS
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Harpys3kM BO BCEX Cry4vasix pacronioXeHbl CBEPXY CXEM CedeHus, T.e. TaK Xe, Kak 3TO nokasaHo B Tabnuue [.2
(npunoxenue [) CIM 16.13330.2017. OT0 BaXxXHO Npy pacyeTe HECUMMETPUYHbBIX CEYEHUIN OTHOCUTENBHO OCU X-X.

Mpn HebOoMblWMX 3HAYEHUAX OCEBON CUMbI Nf(ﬂﬂ%) =0,1 paccmaTpvBaemble 3MemMeHTbl MPUBNKaTCH K
n3rnbaembiM, NOITOMY MpPK UX pacyeTe HEOOXOANMO YYUTLIBATbL COOTBETCTBYIOLLME YCIOBUS U TpeboBaHus.

7.3.2 PacyeTbl Ha yCTOVI'—IVIBOCTb BHELEHTPEHHO CXKaTbIX U CXKaTo-n3rnbaemMbix 311IEMEHTOB B MITOCKOCTU OENCTBUS
MOMEHTa, coBnagaroLwen C MIoCKOCTbIO CUMMETPUN CeYeHUd, BbINOJTHAKTCA COrnacHo 71.7. I'Ile 9TOM Ha4allbHble
HecoBepLlleHCTBa B CBA3N C Manom BEPOATHOCTbIO CcoBNnageHunA NX MakCMalibHbIX 3Ha4YeHun ¢ pacyeTHbIM 3HAa4YEHUNEM
JQKCUeHTpucutTeTa e=MIN B pacyeTax He y4YUTbIBakoTCA.

PacyeTbl BbINOMHAITCA C MCNOMb30BaHWEM KO3MMULMEHTOB YCTOMYMBOCTM i, NPU BHELEHTPEHHOM CXaTuw,
KOTOpble MONyYeHbl B COOTBETCTBUM C pacyYeTHOW CXEeMOW, NpuBEAEHHOW Ha pUCYHKe 3, B 3aBUCMMOCTU OT
OTHOCWTETBHOTO SKCLIEHTPUCUTETA #ig U YCIIOBHOW MMOKOCTH .

I'IpM 3TOM Ha pPUCyHKe 3 BMECTO HavanbHOro JKCcUueHTpucuteta #&p cneayet nNpuHUMATbL pacquan?l

akcueHTpucuteT e. Ecnu g >e, To BMecTo k0adhULNEHTOB Py, HEO6XOAMMO NPUHUMATE KOIPUUMEHTLI P .

B tabnuue .2 (npunoxenue [) CIN 16.13330.2017 npuBegeHbl kO3 PUUNEHTLI BNMAHUSA POpMbl cedeHuns T, ¢
MOMOLLIbIO KOTOPbIX YYUTbIBAETCH pasBUTME Nnactuyeckmx gedopmauui n, Takum obpasom, CTEPXKHM pPasnnyHbIX TUMOB
CeYeHWi1 Mo 3HaYeHMIo NpeaesbHbIX cun W, NpUBOAATCS K CTEPXHIO NPAMOYTONbHOMo ceveHns (ans kotoporo 1 =1) npu
O[HOWM U TOW Xe r’mMbkocTn ..

7.3.3 Pac4yeTHble 3HauyeHus wsrnbaroero MOMEHTa M NPOJOSIbHOW CuMbl B 3NEMEHTe [AMfs BbIYMCINEHUS
3KCLUEHTpUCUTETA € ONpeaensitoTCs U3 pacyeTa ynpyron cuctemMbl N0 HegedOpMUPOBAHHON CXEME U NMPUHMMAIOTCA Npu
OAHOM M TOM e COYEeTaHWWM Harpy3ok C y4eTOM M3MEHeHMs u3rmbarolero MOMeHTa no ANUHE 3neMeHTa U yCrnoBun
3aKpenneHnst KOHLIOB 3reMeHTa.

YBenuyeHve nporndoB % BHELEHTPEHHO CXaTbIX ANIEMEHTOB Npu n3rnbe y4yTeHo B pacyeTe OTAENBbHOMO CTEPXKHS
no nedopMUPOBaHHOM CXeMe Mpu onpeaeneHun npegenbHoi cunbl M, (cM. pucyHok 3) U, crnegoBaTenbHo,

kosdhdPuUMeHToB i, .

7.3.4 Tlpn pacyeTe BHELEHTPEHHO CXaTblX CTEPXHEW C Pe3KO HECUMMETPUYHbIMU TUMaMK CEYEHUN BO3HMKaeT
ONacHOCTb MOSIBNEHUS 3HaYUTEnNbHbIX Aedopmaunii CO CTOPOHbI PacTAHYTOro BOMIOKHA. OTOr0 Henb3d AONYyCTUTb AnS

CTepXHeil U3 cTanen, y KOoTopbIX BENMUMHA OTHOLeHNns G, /G, coctasnseT 1,17 n MeHee. B CBS3M ¢ 3TUM ANS Takwx

CTEPXHEN Hapsgy C MPOBEPKOW UX YCTOMYMBOCTM MPEedyCMOTpPEeHa MpoBeEpKa MPOYHOCTU PACTSAHYTOrO BOJSIOKHA MO
¢dopmyne (107) CIl 16.13330.2017, B KOTOpOM wu3rMbAOLLMIA MOMEHT MPUOMMKEHHO oOnpefenseTca C y4yeTom
0edopMnpoBaHHOM CXEMBI.

(N3meHeHHas pegakuus, Nam. N 3).

7.3.5 Tpn n3rmbe BHELEHTPEHHO CXaTblX 3MEMEHTOB B MIMOCKOCTU HaMOOMbLUEN XECTKOCTU X-X (fx > fy ),
coBrnagarwlwen C MNMIOCKOCTbI0 CUMMETPUKM, CTAaHOBUTCHA BO3MOXHOW MOTEPA YCTOMYMBOCTM M3 MSIOCKOCTU OEUCTBUS
MOMEHTa MPU W3TMBHO-KPYTUIBbHLIX AedopMaumax paHblue OOCTUXEeHWs npegenbHoi cunbl iV, , npuHumaemoin B
KayecTBe KpuTepus npu nnockom popme notepmn yCTomInNBOCTM (CM. PUCYHOK 3).

B atom Ccny4yae npoBepkKy yCTOIZ‘-II/IBOCTM cnefnyeT BbINOJIHATL B MJIOCKOCTU HauMeHbLUEN XXECTKOCTH Y-y Kak
LeHTpalibHO CXaToro 3anemMeHTa C BBedeHUEM KOS(b(bMLI,I/leHTa C, y4duTbiBawLlero BlinaHUe narnbatoLLero MomMeHTa

A . Ha NpocTpaHCTBEHHYI0 NOTEPI0 YCTONYMBOCTM CTEPXKHS.

7.3.6 Tlpn mbkocTtn ?'"y >h, =314 E'III‘R_}I noteps YCTOMYMBOCTUM BHELEHTPEHHO CXaTbiX CTEpXHEeW npu

N3rnMBHO-KPYTUNBHBIX AedopMaumnsax NpomMcxoouT B npegenax ynpyrux gedopmauuin. B atom cnyvae gnst onpegenexHnst
KoadpbmLmMeHTa ¢ Mcrnonb3oBaHa TeopUst YCTOMYMBOCTIN TOHKOCTEHHBIX CTepxHel B.3.Bnacoea (cm. 7.1.9).

7.3.7 I'Ipvl pac4yeTe CKBO3HbIX BHELLEHTPEHHO CXKaTbIX CTep)KHeVI HeobXxo4MMO BbIMOMHATL npoBEepPKy yCTOIZ‘-II/IBOCTM
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BCero CTepXxHa C y4eToMm 7.1.14, a Takke OTOENbHbIX BETBEWN KaK B MIOCKOCTM u3rnba B npegenax naHesmnu, tTak n u3
NMnockocTn uarmba Bcen BeTBU C y4eToM e€ee packpenneHna B HanpasleHun, nepneHgukynapHoM K MIOCKOCTU
coeaNHUTEerNbHbIX 3J1IEMEHTOB.

I'IpM onpegeneHnn pacquHon ONWHBbI BeTBEW B 00enx MNIoCKOCTAX cnegyet ydutbiBaTb MNepemMeHHOCTb
l'lpO}J,OJ'IbHOVI CWIbl NO OJfIMHE BETBU 3a CHET M3MEHEHUS N3rnbatoLero MomeHTa (CM. pasgen 8).

(M3meHeHHas pegakuus, M3m. N 1),

7.3.8 YCTOMYMBOCTb CTEPXKHS, CXKaToro C M3rmbom B ABYX [MaBHbIX MMAOCKOCTSIX, CBOAUTCA K onpeaeneHuto
npeaensHON TOYKM Ha KPMBOW COCTOSHWI paBHOBeCUs C yd4eToM paboTkl cTanu 3a npegenom ynpyroctn. B cesaAsm co
CNOXHOCTbIO peLleHnst 3aayn pesynbTaTtbl, NPUrogHble ANs NPaKTUYECKOro WCMOMNb30BaHWs, MOMyYeHbl NUlb And
onpeaeneHHbIX TUMOB CEYEHMI C OQMHAKOBbIMM 3KCLEHTPUCUTETAMM Ha KOHLIAX.

7.3.9 [Ona cTepxHeW 3aMKHYTOrO WM CSIOWHOrO CeYeHus € AByMs ocaAMun cummeTtpun (Tpybbl, Bpychbs
NPSAMOYroflbHOr0 CeYEeHNs) BNWSHME KpyYeHWs Ha npedenbHyl Harpysky HecyllecTBeHHO. B cBfAsn ¢ aTum nposepka

YCTOMYMBOCTY TakMX CTEPXKHEW, CKaTbIX C U3rMOOM B ABYX MMaABHbIX MSIOCKOCTSX, Mpu A, = 0,65 BbINOMHAETCA Mo
dopmynam:

A NR * N - =l
P K
gty i 1_Fx WxCxR_ch
A ﬁ; * ” =l (33)
q:'gx ch N ’
1_Fy Wyey Ry,

e N, = (N2 EL; Ny = (/1B

7.4 Nop6op cevyeHUn LeHTPanbHO CXaTbIX, CXXaTo-U3rnéaemMbixX U NU3rnéaemMbix 31IeMEHTOB

7.4.1 O6wKre NnonoxeHns

7.4.1.1 Nopbop nonepeyHbIX CeYEHUI CTanbHbIX 3NIEMEHTOB BbIMONIHAETCSA B TpW 3Tana:

repenbili - NpeABapUTENbHbIN pacyeT, BbISBAIOLLMA OPUEHTUPOBOYHBLIE NApPaMETPbl 3IEMEHTOB CEYEHNS;

8mopoli - KOMMOHOBKA CEYEHNS U BblYUCTIEHME ero reOMEeTPUYECKUX XapaKTepUCTHK;

mpemud - NPOBEPOYHBIN pacyeT CeYeHUs arieMeHTa U yTOYHEHMe ero napaMeTpoB.

(M3meHeHHas pegakuus, M3m. N 1).

7.4.1.2 OCHOBHbIM 3marioM, ONpedensLMM Ka4yeCcTBO BCEro pacyeTa, sessgemcss nepebiti. OT Hero 3aBuUCUT,
Hackonbko 3adekTMBHbIM OydeT OKOHYAaTeNbHO MPUHATOE CeYeHMe JdNeMeHTa M KakoBa TPyAOeMKOCTb pacyeTa.
KomnoHoBka ceyeHusi npu obecnevyeHnn Bcex HOpMaTMBHbIX TpeboBaHWMI OOMMKHA NPOM3BOAMTBECA NpeaBapuTenbHbIM
pacuyeToMm 3a oauH pa3s. OH BbINOMHAETCHA NPW ABYX YCNOBUSAX, MpeabsBnseMbIX K rabaputam ceveHus:

nepBoMm - rabapuTbl 3agaHbl UK NPUHATLI U3 KOHCTPYKTUBHBIX COOOpaXeHWN;

BTOPOM - rabapuTbl OMKHbI ObITb OnpeaeneHbl U3 KpUTeEPUEB ONTUMANbHOCTMY.

Mpy NepBOM yCNoBUWM pacyeT BbINOMHAETCA OObIYHBIM MOPSIAKOM, UCXOAs U3 OPUEHTUMPOBOYHBIX 3aBUCUMOCTEN
pacyeTHbIX NapaMeTpoB OT pPasMepoB CEYEHUS; MPU BTOPOM - C UCMOMb30BaHWEM MPAMOro Metoda nogdbopa ceyeHus,
no3BonsAloLLEro Hambonee NPOCTO NOMNyYUTb ONTUManbHOE pelleHne (OOCTMKEHWE MUHUMyMa MacChbl UM CTOUMOCTWU

anemMeHTa).

7.4.1.3 Bmopot aman nogbopa BbINOSHAETCS C LEeNbo YBA3KM pacyeTHbIX NapameTpoB C pasMepamMyn 351IeEMEHTOB
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COCTaBHOIo ceyeHunda B COOTBETCTBUU C Tpe6OBaHI/IF|MM KOHCTpyupoBaHua “ (baKTI/I‘-IeCKMMM pasMmepamn 3NeMeHTOB,
YKa3aHHbIMM B COpTaMeHTe. OTOT 3Tan fABNAeTcs BCMOMOratefibHbIM, He onpeagendawwnMm pa3mMepbl nonepe4yHoro
CceYyeHud, a Nmlb BHOCALLNM HEKOTOPYH KOPPEKTUPOBKY, YYUTLIBAKOLLYIO pealibHOe NPpOoeKTupoBaHue.

7.4.1.4 Tpemudli amar - 3aBepLueHne noabopa ceyeHnsi NPOBEPOYHbIM Pac4yeToOM B COOTBETCTBUM C TpeGoBaHUSMU
HOPMaTMBHbIX JOKYMEHTOB. Ha aTOM 3Tane npousBOAWTCS HECYLLECTBEHHOE YTOYHEHWE MapaMeTPOB U XapaKTepUCTUK
CEYEHWS, HEe BbI3bIBAOLLMX HEOOXOAMMOCTY NepepacyeTa.

7.4.2 LeHTpanbHO cXaTble 35IEMEHTbI
7.4.2.1 Tpebyemasn nnowiaab nonepeyHoro cedeHnss A npu 3agaHHbIX rabaputax onpegensieTca us gopmynbl (7)
CI116.13330.2017.

KoadhdumumeHTbl npogonsHoro usrnba Y crnenyet onpenenate B cootseTcTBum ¢ 7.1.3 CIM 16.13330.2017.

YcnoBHas rmbKOCTb CTEPXKHS A= ;"uﬁf%- I B (roe A =fgf fl‘) onpegenseTca C UCMNOMNb30BaHUEM NPUBIIMKEHHBIX

3HAYEHUN paguyCcoB WHEPLMU CEYEHWN OTHOCUTENMBbHO TNaBHbIX OCEN i, , I'J, , NpyHMMaembix no tabnuue 12 (x -
ropu3oHTanbHas ocb, y - BEpTUKanbHas ocb).

[ns CKBO3HbIX CTEPXKHEN MPU BbIYMCIIEHUN * OTHOCUTENbHO CBOGOAHON OCU BMECTO A, MPUHUMAETCH ;ILgf ,
onpegensiemas no Tabnuue 8 CI1 16.13330.2017. [ns cocTaBHbIX CTEPXHEW CKBO3HOMO CEYeHWs C MraHkamu npu
Uy [ 8) 2 (2000} roe J- wupvHa nnadky; b - paccTosiHne B ocsix BeTBeW, criedyeT cuntate J.4 f(1pb) =5,

7.4.2.2 OnTumanbHoe cevyeHne CTepXHsa 3agaHHoN (POpMbl JOIMKHO YAOBNETBOPSATL ABYM YCIOBUSAM:
- PABHOYCTONYMBOCTH, T.6. My = Ay

- NpegerbHON TOHKOCTEHHOCTM 3IEMEHTOB CeYeHWss (CTEHKU M MONku) B cooTBeTcTBMM € Tabnuuamu 9, 10 un
nogpasagena 9.4 CI1 16.13330.2017.

Tabnuua 12
Paguyc . i .
WHepLIA MpnGnKeHHble 3Ha4eHNst paAnyCcoB HEpUNM Ty 1 Iy ANs cedeHui
@ h | b N\
s I L
= £
AN 1 =|
i 0,35d 0,29h 0,43h 0,30h 0,20h 0,20h
jy 0,35d 0,29h 0,24b 0,206 0,206 0,40h
h b b b b b
-— —-— -— ] -—| f—|
' I L =
o = ‘“I l=|| [= F: | —"
" 3
i 0,32h 0,32h 0,32h 0,30h 0,32h 0,28h
:";y 0,49b 0,58b 0,40b 0,22b 0,20b 0,24b
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bﬂ;&
3
L=

by | ke | b
1[] {

0,40h 0,40h 0,40h 0,43h 0,21h 0,41b

i 0,51b 0,44b 0,60b 0,43b 0,21b 0,41b

BerHFIF-I rpaHuula paLlMOHaHbHOVI obnactm npuUMEeHEeHNA cTanmn NOBbILLEHHOM M BbICOKOM NPOYHOCTU onpeaendaeTca
N3 yCrnoBud CHMXEHUA MacCCbl CTEPXKHA (I'IJ'IOUJ,&I,CWI nonepevyHoro cevyeHund A) C POCTOM pacCHeTHOro conpoTuBIiEHNUA, T.€.

cfﬂfd‘% = 0, koTopoe BbINOMHsAeTca npu # = 3,9. [MO3TOMy CTEpXHW C YCMOBHOW MBKOCTbIO T >3,9 AOSKHbI
BbINOMHATBLCA M3 ManoyrnepoancTon ctanu, Tak kak npu H,>120 npumeHeHne cTanu C pacyeTHbIM COMPOTUBIEHNEM

Ry>225 MrMa (2294 krc/cm 2 ) HepeHTabenbHo.

MpVMeHeHWe cTany NOBbILLEHHON U BbICOKOW MPOYHOCTM 3KOHOMMUYECKU 3chbdpeKkTUBHO (HabnogaeTcs He TOSbKO
CHWXEHME MacCbl, HO U CTOMMOCTM KOHCTPYKUMK) Npu . = 2,5.

7.4.2.3 lpamon meton nogbopa MONEpeyHOro CevYeHus CTEPXKHS NO3BONSAET MofyyYnTb 3HadveHue Tpebyemon
YCMOBHOM rMBKoCcTM 7}, 3a oauH pas. [ins atoro dopmyny (7) CM 16.13330.2017 cneayeT npeobpasoBatk B (DOPMYTy

roe # =BC;
N E 5
8= & R_ o . napameTp UCXOAHbIX AaHHbIX;
y e Sy ’

[

I
C= ﬂj = "4 - KBaApaT ynenbHOro pajnyca MHepLMM NonepeyHoro CeYeHnst OTHOCUTENbHO OOHOWN M3 rnaBHbIX

Ons Havbonee pacnpoCTpaHEHHbIX COWHOCTEHYATLIX CeYeHuW 3HadeHus napametpa C MoryT ObiTb
onpegenexsl no Tabnuue 13.

B tabnuue 13 ykasaH Takke pasmep OT Gnwkanero kpas OO LEHTpa TSHKEeCTU CeYeHUsl, HECUMMETPUYHOIO
OTHOCUTESNBHO OCK X-X:

,\E ‘\.E _ u
da = — k. iy = —h =
6 4 2(1+u)
Tabnuua 13
Mapa- NonepeyHoe ceveHne
MeTp
b b )
) ' e 5
: f - A - 1 | J
21 e o
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o 14 1k 14 uGtu) utu) o 4 (4+u) u’
o 36 ¢ 43¢ 24+ " PR T ™
S 14 1k 1k 1+ 3u LY LY LY
37 ¢ 36 ¢ 12¢ 24(1+u)? 7 2A(1+u)? 2+ 7 1201+ 2

MpuMeyaHue - B HacTosLLen TabnuLe NPUHATLI creaytoline 0603HaYeHUs:

Aw Hy ?L‘f 2 .

w= . = e £* - cooTHowweHNe Nnowjaaei BePTMKarnbHbIX (CTEHOK) M FOPU3OHTarbHbIX (MOSOK) 3NIEMEHTOB CeYeHus;
ARG

7y VI 7y - COOTBETCTBYIOLEE HMCIIO SNEMEHTOB B COCTaBE CEYEHNs:;

h b
A =ﬁ—, Ay = g- rMMOKOCTb CTEHKM U MONKNU COOTBETCTBEHHO;
H

k
= . COOTHOLLEHMe pa3MepoB (rabaputoB) ceYeHUs - BbICOTbI K LUMPUHE.

[N ABYTaBPOBOIo CEYEHUsI C HEYCTOMYMBON (paboTaloLlein B 3aKpUTUYECKOM COCTOSIHUM) CTEHKOW (popMyIibl S
onpeaeneHus napameTpa C npvBeneHsl B Tabnvue 14.

Mpu ueHTpanbHOM cxatum B cootBeTcTBUM ¢ 7.3.5 CI1 16.13330.2017 npuHumaetcs Ay 51,5;353;' fiy . Ons
OBYTaBpPOBOro ce4veHus 2/3 Eu%-rfui 1, npu koTopbix &= 1. Torga Mpu pacyeTe [BYTaBPOBOTO CEYEHUsI C

HeyCTOIZ‘-IMBOVI CTEHKOW B KQ4eCTBE MCXOAHOro 3Ha4YeHNs cnegyet npyuHMMaTb u@f =2ul3 .

MonHasa nnowaab cevyeHus, BKNyas HeyCTOVI‘JMByIO YacCTb CTEHKKN, paBHa

14w
Ay = 4
1 +H%f' .
Tabnuuya 14
CeueHune dopmyna Ans onpegeneHns napameTpos
o o },
g w3+ .
oo MO oo
te B 12(14‘&'@}:'] 2411 +H%f':|
£ 0T
. S
r
[ =)
MpumMeyaHue - B HacTosILelt Tabnnue NpuHATLI cneaytoLLme 0603HaYeHNs:
B
'32 )
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i

w3

5

[nsa cocTaBHbIX CeYeHUIn U3 NpokaTHbIX Hanbonee TOHKOCTEHHLIX Npodunern 3HavyeHus napameTpa C npuBedeHbl
B Tabnuue 15.

Tabnuua 15
MapameTp CeueHne
LS £ el
<] T <
mi = s
—id
C;r 0,36 0,50 0,16 1,3-2,0
c, 0,75 0,35 1,2 b2/4A

Mpn rMBKOCTM LLUMPOKMX MOSIOK YrOMKOB ?Lf = (/2/£) <15 3HaueHnss C [OMKHbI BbITb YMEHbLUEHb! B ?Lf /15 pas;
HWKHME U BEpXHUE 3HayeHus C ans AByTaBpOB U LUBENNEPOB COOTBETCTBYIOT MarbiM M GonblUMM HOMepam nNpodunei.
[17151 CKBO3HOIO TPEXTPAHHOTO CUMMETPUYHOTO Ceverms &y = &y =2/ 6.A(rpe b - paccTosiHne mMexay ocsiMu BeTBeN).

7.4.2.4 OnTumanbHble COOTHOLLUEHUSI OCHOBHbIX pa3mepoB (rabaputoB) NonepeyHbIX CeYEHU CxKaTblX dNeMeEHTOB

npu obecnevyeHnm nx paBHOYCTONYMBOCTM ONPeaenstoTCs U3 BblpaXKeHUs

roe W= C, fo onpepgensieTcsa no Tabnuue 16.
Y

(8] = Wiyrr fdyry,

Tabnuua 16
MapameTp Ceuenne
O I | T TIC] €23
— T
i 1+ 3u 1 T+ 1 125./1_¢ 1
ER Y. NER e w4 +u) i

nog yrnom 45°, nnowaabio NONepeyHoro ceveHns .rﬂd .

3
Mpumeuanue - &= (11 "Il?l-%f', x:' , roe ?Ll = Dsﬁlgf, x =40, B Crlyyae coeMHeHWs1 BETBEN CKBO3HOWM KOJOHHbI

nnaHkamy, MMELWMMU  LUNPUHY 335, EEDbfll , B 3TOM CIlly4yae OHW CYMTalOTCA abCOMIOTHO KECTKUMU;

=144/ Adn2 " " ; "
= %;I",x - B Cllydae coeqnHEeHnA BeTBen TpeyroribHoOU peLlieTkon C AnaroHanbi, HakKioHeHHOU K BEeTBU
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I'Ipvl HEBO3MOXHOCTM YyOOBIETBOPUTbL COOTHOLLEHUE [E_.] No KOHCTPYKTUBHbIM COO6pa)KeHMF|M pacyeT Ha
yCTOI?I‘-IVIBOCTb BbIMOJTHAETCA TOJIbKO B OAHOM HanpaBlieHUWN. Ons aBytaBpa npu (E:, =1 pacyeT Ha YCTOVIHMBOCTb

7
*f B tu =18

npon3BoaAnNTCA TOJIbKO B MNJTOCKOCTU NOJ10K (OTHOCVITeJ'IbHO ocun y-y) npu -{ygf

7.4.3 Cxato-usrn6aembie N BHELLEHTPEHHO CXaTble 3JIEMEeHTbI
7.4.3.1 lpu 3agaHHbIX rabapuTtax cedveHuss Tpebyemas (pacueTHas) nfowagb CTepxHs A onpegensietca us
dopmynel (109) CIMT 16.13330.2017.

KoadpdbuumeHT ycrtonumsocTn i, onpegensieTcs B COOTBETCTBMM C TpeboBaHuamn 9.2.2 CI1 16.13330.2017;
OTHOCMUTESbHbIN SKCLLEHTPUCUTET M onpeaensoT no opmyne

m=mh, (36)

roe W= (ec -'fquﬂ'ﬁfE-'f R_y - napameTp MCXOOHbIX OaHHbIX, ABMSWMACA 6e3pasMmepHOn BENUYMHOWN, 3aBUCSLLEN OT

OTHOLWWEHWN akcueHTpucuTeTa e=M/N K pacyeTHON ANNHE CTEPXKHSA fgf W {7, a Takke OT XapakTepucTuk maTepuana E
n &y
¢t - PACCTOsiHME OT LEHTpa TSHKECTU CeYeHWs OO €ero pacyeTHOro CXKartoro BOMOKHA. [nd cvMMeTpu4HOro B

rpy30BOW NITOCKOCTM CMOLHONO ceyveHuns i =h/2; ons HECUMMETPUYHOTO CEYEHUSI HEKOTOPbIE 3HAYEHUs ¢ MPUBEOEHBI B
Tabnuue 13.

3HauyeHuns paguyca UHepumn i NnpyuHMUMaroTca no Tabnuue 12.

7.4.3.2 na cxaTto-u3rmbaembix 3NEMEHTOB C CEYEHMEM, HECUMMETPUYHLIM B TPYy30BOM MMOCKOCTU, YCIOBMEM
KayeCTBEHHOrO BbIMOMHEHWS NpeaBapuUTENbHOIO pacyeTa sSiBNSeTCA npaBunbHoe HasHayveHve (C gonyckom He 6onee 2%
BbICOTbI CEYEHUST) MONOXEHMS LieHTpa TsxecTu. [Ins AByTaBpoBOro 06006LLEeHHOro cevyeHnst (pUCYHOK 9) NonoxeHue ero
LeHTpa TSKeCTM U paguycbl MHEPLUUKM ONpeaenstoTes No criedyowmm dopMynam:

Myth+Co)- M0 Nyp—-M 2
»= + I,:
Ml +M2 M1+M2

. Sttiyg ey} 1, = 0.4
Tt VYT g

roe My, My; My, M5- pacyeTHble koMGMHaLMKM NPOAONBHON CUMbl U U3rMBAOLLEro MOMEHTa COOTBETCTBEHHO ASIS

bl (37)

nepsown U BTOPOW BETBEWN UNW MOSOK CXaToro anemeHTa.
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¥,

PucyHok 9 - Cxema aByTaBpoBOro o606LLEHHOr0 CeYEHNsI C HEYCTOMYMBOWM CTEHKOMN
— — ,ng,w
Mpu ycTonumBomn cTeHke ':*Eﬂqf =;3:'u*‘f TH= A+4

T bot
;z%f=_h;g-:;z ugf=ﬂ
o 4y

npwu HEYCTONYNBOW CTEHKE [

TpebyeMble nnoLwaam NoscoB (NOMoK) oNpeaensTcs no popmynam
24u B
A= Ay g4=|R__TF |y
201 +u%f-]| h ; h 2{1+u%.,~} ; (38)
roe A=4 + .4, +';ggj'z - pacyeTHas nnoLaab NonepeyHoro ceyeHusl.

Mpn (L7 Ay ) = {2y /1) < 1nonHas nnowiane nonepeyHoro ceuenms anemeHTa pasHa

14w A

Ay =

1 +H%f'
[ns yacTHbIX cny4aes:

a) npu ckBoaHoM ceuerum (L = C'g = Mgp = )

6) Npu CMOLIHOM CeYeHuUn ¢ nepsoi BeTsblo M3 nucta (Z=0; & +T9 = 11k)

ﬂ& i o= z_uﬁff +2.}’1i
314y 25 Y

7.4.3.3 [lByTaBpOBOe ceveHue credyeT MNPOEKTUPOBaTb C HeycTondMBOW (paboTawlwen B 3aKpUTUHECKOM
COCTOSIHMWN) CTEHKOWN UMW CO CTEHKON, YKPENNEHHOM NpoAoibHbIM peEBPOM C BKIIIOYEHNEM €r0 B COCTaB CEYEHUS.

Tpebyemble pasmepbl pebpa, obecrneymBaroLLero ycToMYMBOCTb CTEHKU, ONpeaenstoTcs U3 YCIOBUIA:

— E B
by = 34N, —t, =— +50 .
R} 24 MM - LWMpMHa pebpa, NOCTaBMNEHHOrO C OQHOM CTOPOHbI CTEHKY;
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bh2ﬁ4iw£zw2£+40

Ry a0 MM - LUMPUHA (C KaXJ0W CTOPOHbI CTEHKM) ABYCTOPOHHEro pebpa;
— E B
by =2, —t, = — .
R} 0 MM - LUMPUHA (C KaXKOoW CTOPOHbI CTEHKW) ABYCTOPOHHEro pebpa,*

* TekcT JOKYMeHTa COOTBETCTBYEeT opurnHany. - lNpumedyaHvne narotosmutens 6asbl AaHHbIX.

roe A, - ycrioBHas rmbKOCTb CTEHKM;

Ry- pacyeTHOe COMpOTUBIEHNE CTanu pebpa;

X
b
ts 2 2hy g - TonwmHa pebpa, npMHUMaemas He Gonee TONWMHbI CTEHKUN &y

7.4.3.4 OnTumanbHoe ceveHMe 3adaHHOM OpMbl AOSHKHO YAOBNETBOPATb YCIOBMIO PaBHOYCTOMYMBOCTU, U3
KOTOpOro onpegenseTcs onTumarnbHOe COOTHOLLEHME pa3MepoB (rabapmnToB) NONEPEYHOro CEHEHHUS:

foo N
S
['i_'.]—uJ——i ,

Lhgr (39)

roe W- napameTp ans Hanbornee YacTo BCTpeYatLwmMxXcs ce4YeHn, nprBeaeHHbIn B Tabnmue 16.
3Ha4yeHns OTHOLWIEHWA TMbKocTel MoryT ObiTb onpegerneHbsl no dopmynam (npu 5< #; <10 oTHOLIEHUEe

?LJ, flonpep,enﬂeTc;l NNHENHON UHTepnonaLMen Mexay rpaHUYHbIMU 3HAaYEHUSIMU OTHOLLEHUIN NpU #Ex=51n #,=10):
npu e, =5
A
—'}I —_
A

npu i, =10

roe wu ?LJ, - YCrOBHasi MMBGKOCTb CTEPXHSI B rPY30BOM MMOCKOCTU (OTHOCUTENBbHO OCU X-X) U B NEpPneHaUKYNspHOM
HanpaBJlieHUN COOTBETCTBEHHO;
(p= (p( A} - KOadhPULMEHT NPOJOSILHOMO M3rnba;

f.- kK03 PUUMEHT, NpMHUMaemMbin no Tabnuue 21 CI1 16.13330.2017.

Bulpaxenue [ L ] aBnsetcs onTumanbHbIM ycrosrem nuwb npu L = 3(1+m)/(3-2 £ )m (roe L npuhumaetcs B
COoOTBETCTBMU C 7.4.2.3); B MPOTMBHOM Crly4ae KOMMOHOBKY OMTMMAIlbHOMO CeYeHMs crnegyeT BbINOMHATb C y4EeTOM
KOHCTPYKTUBHbIX COOBPaxeHuit (Mpu € yor /{per 1 >3 1 m>5).

7.4.3.5 MNpamon metog nogbopa ONTMManbHOrO CeYEHUs CXKaTo-n3rmbaeMoro N BHELLEHTPEHHO CXaToro CTEPXHEN
CBOAMTCS K pacyeTy LeHTPanbHO CKaToro CTePXKHS Ha YCroBHY0 npoaonbHyto cuny M, = {1+ o)A Torga

npu &, 0,03
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Tt 4= e [y, 00
Jha 40040 T Ryl A, ) (41)

N, = 1+m¢m i
Ae (hy +0,04) ,

npwm 0,03> 4, >0,0036

= 154 0,14 N,

T B @

me N, = (1+ 4,40, N .
5 <Mey
N

3pecb onpeaenseTca nocneaoBaTtenbHbIM NPUBNMKEHNEM C UCXOAHbIM 3HadveHnem i, = & = BC.

Mpouecc cxoanMocTu o4eHb BbICTPBIN, TaK YTO AOCTATOYHO 3-4 UTepauuu.

MpubnmKeHHoe 3HaYeHne

YKasaHHbIN MeToq AaeT TOUHbIN pe3ynbTaT AnsA A U 3aBbllUaeT PacyeTHYI MMollaib MNonepeyvyHoro cedyeHus o
5-15%.

7.4.3.6 Crtporun meTond npsiMoro nogbopa ceyeHusi CTEpPXHsi OCHOBbIBAETCS Ha onpegeneHun Tpebyemon
YCNOBHOM TMBKOCTU ., BbIpaKeHWe KOTOpOM nonyyeHo npeobGpasoBaHuem dopmynsl (109) CM 16.13330.2017 B

A=, fA
,D,J'Iﬂ nonyyeHunsa pelweHna ncnonb3yrT cneayrowme annpokCuMmpyrouime 3aBucCMMOCTn ansa tpg .

npu M =0,03

©, = L Y v
1+ km;} ;

npu A <0,03

o R
A
rae Wer =T W (cm. 7.4.3.1).

3Ha4veHnsa kKoadpdULMEHTOB I 1 ".ff onpegenswTcsa no Tabnuue 17.

Tabnuua 17

Tun ceveHus 3HaveHus k& npu Tf
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£>0,1 0,1= A =0,03 £, <0,03
CnnoluHoe T4 A 0,84 0,51+11 A 0,8
0160 3+4
CkBo3sHoe 244+ M 1,25 0,65+20 0,75
0,35 0.6+28

=2
C yyetom i, =AA" TpeGyemble (pacueTHble) NMOWaAM MOMEPEYHOro CEYEHUS CTEPXHSI OnpenensoTcs Mo

dopmyne (109) CI1 16.13330.2017, B kOTOPOW Npun onpeaenexHun i, HEOBX0ANMO NPUHMMAT:!

= ! npu & = 0,03
SO+ el (4 +0,035)
L= Lo7 npudy <003 | (43)
SO+ iy
E 1

OTctoga npu 1+k®:f =1,03-1,05 (4TO cooTBETCTBYET g "~ 750) AMPUHAMAETCS KaK ANA LEeHTPanbHO CXaTblX

CTEPXKHEN.

7.4.3.7 Ona cxato-u3rnbaeMbix 3IEMEHTOB BEPXHSA rpaHuua obnact pauuMoHanbHOro MPUMEHEHWS cTanu

MOBbLILUIEHHOW U BbICOKOW MPOYHOCTU AOMKHA CHMXXATBLCA MO Mepe BO3pacTaHWs OTHOCUTENbHOIO 3KCLIEHTpUCUTeTa m BO

nsbexxaHne BonbLINX NonepeyHbIX nepeMeLleHnin ocu. YCTaHOBMNEHO, YTO NPy AENCTBUM SKCLEHTPUYHO NPUMOXKEHHOM NO
oy = Sy A

KOHLaM LLApHUPHO OMNEepPTOro CTEPXHS MPOAOSIbHOM CUIbl C HOPMATUBHOW BENUYUHON “¥n = —n , rae KoadhduuneHT

neperpysku n=1,2, oTHocuTenbHbI Nporné 7 /{ npu annpokcumaumm anarpammel paboTsl cTanu guarpammon MpaHaTns

OyaeT nMmeTb 3HaYeHus, ykasaHHble B Tabnuue 18.

Wexoas na yenosua f f1 £0,01, nonyyeHsl cneayowme orpaHnyeHns Ans OCHOBHbIX CXaTbiX 31IEMEHTOB:

00358 55
_—2_
(L+ka ) R, (44)
unm
i)
— R = _
hR=35npn Y _D’Dgﬁ}f%}, 1:
- 112 Fi)
A ——q— R:co;} = 0,08 £—1
1+mz} Rj, npw R} :
Tabnuua 18

R /210
3HauyeHusa 100 [ Ry npv m, paBHOM
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0,5 1,0 2,0 4,0 6,0 10,0 20,0
1 0,12 0,17 0,22 0,26 0,28 0,30 0,31
0,08 0,20 0,32 0,37 0,40 0,46 0,57
2 0,28 0,36 0,44 0,52 0,56 0,60 0,62
0,19 0,30 0,41 0,50 0,55 0,65 0,80
3 0,44 0,55 0,67 0,77 0,82 0,88 0,93
0,31 0,42 0,54 0,62 0,69 0,79 0,97
4 0,61 0,74 0,88 1,01 1,09 1,17 1,23
0,43 0,52 0,67 0,76 0,83 0,94 1,15
Mpumeyanue - Hap yepTton npuBedeHbl pesynbTaTbl ANS CKBO3HOrO CEYeHWs, MoA YepTon - ANA ChfoLHOro
NPSMOYrOfIbHOIO CeYeHUs.

B cnyyae cobniogeHus ykasaHHbIX HEpaBeHCTB criefyeT NPUMEHATb CTarb NOBbLILEHHON U BbICOKOW MPOYHOCTH, B
NPOTUBHOM Crny4ae HeobxoaAMMO nepexoauTb K ManoyrnepoanucTon ctanm ¢ pacyeTHbIM CONpPOTUBMEHUEM Ry =225 MMa
(2294 krc/cm ). Takum 06pasom, Bce CXaTo-M3rMbaemble aneMeHTbl rMBKOCTbIo A, >120 [OMKHbLI BLIMOMHATHCS W3
ManoyrnepoancTon ctanm.

7.4.3.8 PacyeT Ha YCTOMYMBOCTb CTEPXXHEW LUBESINIEPHOINO CEYEHUs, MOABEPKEHHbIX CXATUO U M3rMby B OBYX
NIoCKOCTAX, cregyeT BbINoAHATE no dopmyne (116) CIM 16.13330.2017. lMpu 3ToM 3Ha4YeHUA KO3IPPULMEHTOB

Pey: cnepyeT onpefensaTb no tabnuue 18a B 3aBUCMMOCTW OT YCMOBHOW TMGKOCTM ly. 3HaveHnss pacyeTHbIX AMVH

crnepyeT onpenensitb B COOTBETCTBUM C pasgenom 8.
Tabnuua 18a

YcrnosHasi CxeMa NpunoXeHus Harpysku

rMobKoCTb Harpy3ska cneBa ot ocu Y Harpy3ska cnpaBa ot ocn Y

&

T y
"’“_1-‘ = )» v V ? Y Y
8y i :AF my= s 8, I_ . m, = &

I X Wie .
Smy N WATETL o
By [ ¥ wyc Ie*.? ¥ Wrc

g a b c d e f g

[\
o
o
Q
()
-

w =

A4, <10

2 >l
- =igebh.-m 4 £y, 4 .:i-m;,’].[l be.om w Fomy 4 g-Jn_P’]

1,08 895,0 |-117,58| 1448, [-440,57| 0,293 (0,108 | 2,50 821 16 1,98 [ 0,156 | 0,73 (0,058 0,486
0

217 830,0 |-195,60( 1325, [-366,70| 0,061 {0,070 | 3,05 746 31 20 -0,39 | 0,74 |0,083| 0,627
0

2,53 813,2 |-160,20| 1227, (-339,80| 0,121 (0,079 3,10 | 726,3 | 236 | 37,2 | -1,48 | 0,69 | 0,09 | 0,723
6

2,89 796,6 |-162,50( 1182, -322 | 0,123 (0,060 | 3,26 677 | 28,2 | 2825 | -0,72 | 0,61 | 0,11 0,7
1

3,25 758,8 |-115,70|1014,| -277 | 0,155 (0,087 | 3,125 | 619,3 | 29,7 | 11,2 0,35 0,54 (0,106| 0,6
0
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3,61 700 -94 |885,7|-240,6 | 0,141 | 0,094 3 567,4 | 23,5 | 14,1 0,19 0,43 (0,123| 0,6
3,97 633,34 | -47,14 | 685,5| -185,6 | 0,144 (0,135 2,7 510,6 | 12,84 | 4,52 0,74 0,34 (0,105 0,522
4,33 558,8 | -3,98 |500,7|-134,9| 0,133 [0,192| 2,3 4516 | 13,8 | -10,8 1,5 0,27 0,1 0.4
Qo =(@+b-m +c-my)/(l+d-m, +eme +fomy,+ g-m_,:.]
4,70 4543 | -66,8 |376,6| -0,07 | 0,127 | 1,51 | 0,79 | 4152 | 22,1 -21 0,26 0,11 04 | -0,03
5,06 393,6 |-40,45|3759|-0,087 | 0,181 [ 1,56 | 0,8 | 3706 | 11,1 [ -6,3 0,13 | 0,136 | 0,4 | -0,02
5,42 340,85 | -35,1 |347,3(-0,087 | 0,185 | 1,52 [ 0,754 | 335 |[-0,47| 10,9 | 0,07 | 0,147 | 0,43 0
6,50 233,14 | 27,82 (199,7| 0,11 | 0,294 | 1,2 | 0,485 | 237 |-17,3| 355 | -0,04 | 0,148 | 0,44 | 0,028
7,22 194 76 179,7| 0,32 0,5 1,256 | 0,43 | 1932 |-369| 472 [-0,125| 0,09 | 0,48 | 0,04
7,95 159,1 | 52,3 [ 914 | 0,25 | 0,456 (0,844 0,226 | 160,4 |-32,17| 40,4 | -0,13 | 0,093 | 0,45 | 0,034
8,67 132 15,6 56 | 0,062 [ 0,33 (0,623 | 0,147 | 134,1 |-23,28| 34,4 | -0,13 | 0,136 | 0,41 | 0,032
9,39 1146 | 8,26 |38,25| 0,086 | 0,28 05 | 0,118 | 1142 | 0,19 | 24,8 |-0,045| 0,27 | 0,35 | 0,023
Al 4,210
P =la+b-m, +c-m, -:'.!'-Jn_sﬁ-[l- m o+ fomy e gomy)
1,08 882,2 | 166 | 1672 |-423,35| 0,73 |0,373| 2,96 850 | 9,26 | 18,7 -0,9 0,81 |0,053| 0,53
217 857,2 | 11,7 1720, -415,7| 05 (0,258 4,1 779 |35,31 40 -0,94 | 0,83 | 0,11 | 0,72
2,53 860,8 | -4,68 1759, -386 046 | 0,29 | 441 761 |23,18| 67,36 | -2,84 | 0,81 0,1 0,86
2,89 8354 | 53,5 14:6335, -317,2 | 0,454 (0,375 4,22 | 7234 | 18,9 | 7474 | -3,18 | 0,73 | 0,11 | 0,91
3,25 793,4 | 48,6 | 1202 | -249,1| 0,382 (0,374 | 3,93 678 |19,64| 77,54 | -3,05 | 0,66 (0,128 0,95
3,61 716,65| 76,6 | 813 |-156,9 | 0,267 (0,438 3,2 | 614,55 | 175 | 67,3 | -255 | 0,55 (0,142| 0,9
3,97 621,2 | 87,31 [431,2| -74,6 | 0,188 | 0,44 | 2,25 551 |12,54| 50,8 | -1,07 | 0,42 | 0,14 | 0,82
4,33 534,1 | 66,48 |272,8| -43,6 | 0,111 | 0,41 1,73 | 484,4 | 494 | 23,44 | 0,87 0,29 (0,144 | 0,66
Pop =@+ b-m +e.m)/+d-my 4 Jnf fom,+g m_ﬁ’]

4,70 458 -9,85 1398,2|-0,094 | 0,383 | 1,81 0,5 430,4 (28,42 -2,68 | 0,255 | 0,197 | 0,54 | -0,026
5,06 388,9 | 439 |2958| 0,113 | 0422 | 14 0,43 | 3786 (32,77 2,73 0,2 0,26 0,5 |-0,017
5,42 341 | 56,44 | 281 | 0,176 | 0,468 | 1,36 | 0,43 | 334,3 | 7,43 | 36,64 | 0,108 | 0,255 | 0,55 | 0,019
6,50 240 |138,15|146,2| 0,529 | 0,77 | 1,01 | 0,24 | 232,6 |-2,03 | 47,38 | 0,17 | 0,158 | 0,52 | 0,033
7,22 190,55 137,21 | 70,4 | 0,638 | 0,842 (0,646 0,14 | 179,3 | -30 | 34,08 | 0,028 | 0,034 | 0,4 | 0,025
7,95 158,6 | 93,15 |42,13| 0,552 | 0,744 {0,488 | 0,1 155,7 |-22,27| 42,24 | 0,024 | 0,133 | 0,48 | 0,033
8,67 130 61 23,5 0,5 0,6 |0,317| 0,076 | 133,1 | 17,3 | 37,55 | 0,22 | 0,378 | 0,46 | 0,034
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9,39 110 62 8,18 0,5 0,7 0,15 | 0,066 | 113,3 |39,64| 24,68 | 0,26 | 0,625 | 0,37 | 0,021

MpumevaHus

1 MNony4yeHHble 3HaYeHns o, yBenuyersl B 1000 pas.
2 3Ha4yeHus m W #i, IPUHAMAKOTCA CO 3HAKOM "+" He3aBMCUMO OT 3HAKOB AKCLEHTPUCUTETOB.

3 KoahpnumeHTbl i NPOMEXYTOYHbIX 3Ha4YeHUM IvcneuyeT onpeaensTb NMMHENHOW MHTepnonsaunen.

(BBemeH gononHutensHo, Mam. N 3).

7.4.4 U3rnbaemble 3anemMeHTbl

7.4.4.1 BbicoTa cTeHkn Ganku #, = 0,96k  rne h - BbicoTa 6anky CUMMETPUYHOMO CeYeHus, HasHavaemas u3
KOHCTPYKTMBHbLIX COODOpakeHu (CTpouTenbHas BbiCOTa), AOIDKHA pacrnonaraTbCs B WHTEpBane 3HadYeHun Mexay
MUHUManNbHOM U ONTUMANbHOMN BbICOTAMU iy =y = Eﬂopf .

MuHuManbHas BeicoTa 6anku #y,i, onpeaenseTcs no popmyne

_ et L2

_

rpe o = # - Hopwma npormba ansa 6anku;

¢ 2- nrowaab anopsbl narnbaroLLero MOMeHTa Ha anMHe 6ankm | ot HOpMaTMBHOVI I'IOI'IGpG‘-IHOVI Harpy3ku;

M

W=——
CIRy %, - MPUHMMaeTcs B cooTseTcTaum ¢ CI1 16.13330.

OnTumanbHas BbiCOTa onpegenseTcs Takke U3 e4MHOro BblpaxeHus Ansa nobbix criyyaes (banka NOCTOAHHOMO U
nepemMeHHOro ceyeHun, buctanbHasa 6anka n 6anka, paccunTbiBaemas C y4eTOM OrpaHMYeHHON NIacTUYHOCTM), Tak Kak
HeKoTopoe ee U3MEHEHNe NPaKTUYECKN He BNUSET Ha OLEHKY MUHMMYMa MacChl UM CTOMMOCTU KOHCTPYKLNK:

(46)

Mpn ops =gy = 1,255, npunumaetcs Ay, = Ay , NPU KOTOPOM OMPESENSETCH MaKCUMAnbHO BO3MOXHOE

3Ha4YeHne pac4eTHOro conpoTmnBIieHNA MmaTepuana Ganku (HOFICOB oucTtanbHomn 6an|<v|) Ry.

(M3meHeHHas pegakuus, M3m. N 1).

_ P

7.4.4.2 TUBKOCTb CTEHKM W £,, ONPEAENATCA 13 YCroBYUA €€ NPOYHOCT Ha Cpes:

2
WPLLL

Tk 0 R}'Yﬂ (& =1,0 npu yyeTe nnactnyeckux gedopmauuii B OMNOpHOM ceveHun Ganku; ik =1,2 npu

pac4deTe no ynpyrown cragum).

06 M 0,6Y M*

Mpu %y = opt , €CNN NpUHATL W _?E nony4yaeTcs HepaBeHCcTBO ~ W 2 Q3 R.P""rc (B yacTHoCTM,
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3
L IR R
npu AeicTBUM Ha Garky paBHOMEPHO pacnpeAerneHHON Harpy3kn C MHTEHCUMBHOCTLIO P 3HaYeHust ““w = pa ; w¥en

0,15 1 1

W i J'il). Tak kak Py =(§_E] , YCNOBWE MpPOYHOCTU He OydeT NMMUTUPOBATb MMOKOCTb CTEHKM Ganku ¢

#

ONTUMAarbHOW BbICOTOW NPU y4eTe ynpyronnactu4eckorm crtagumm paboTbl ONMOPHOro CeYeHus, U B Criydyae npYMeEHEHMUs
cTanun NoBbILLEHHOM U BbICOKOW MPOYHOCTMU.

7.4.4.3 TuBKOCTb YNpyron CTEHKU M, NUMWUTUPYETCA CBEpXy YCrOBMEM €€ MECTHOM YCTonYMBoCTM. [Mpu
YKPEneHun CTEHKM TOrMbKO nonepeyHbIMn pebpammn MmakcmManbHas rmbKoCTb CTEHKM onpedenseTtcsa n3 hopmynbi:

n, [F RiEANE
O Y 5o
M—ag”‘w”[mmj )|

roe i_:i, ;'L.::u - MakCMMarlibHbl€ YCJ10BHbIE rMOBKOCTUN CTEHKM npu OEencTBMU TOSMbKO HOpMarsbHbIX (B TOM 4Yucne n T, ) n

2

TOJNMbKO KacaTellbHbIX Hal'lpﬂ)KeHI/IVI COOTBETCTBEHHO B pacyeTHOM ceYeHun npun cpegHemMm Ux 3Ha4YeHuu T:_Rsﬁrﬂ,

3

Bblyucnsemble B cootBeTcTBUM ¢ CI 16.13330:

2
3 R
oy = | e — 2,25[%6]35;32 Y N L W

Hof S npu T
2 2
_ ) 3 3 A
o % || © o+ C e — 225t 202 e 5
=7 1-| — — | | : —=0, i
?Lw & (GIDGJ ﬂ T & "quf T npu ;c 3"1;
S
U G
i}l
PU o

Ons cTeHkn 6anku, YKpenmneHHoM Kpome MnomnepeyHbiX OCHOBHbIX pebep OAHUM MNpOoAOoSibHbIM pebpom Ha
1 1

PacCToAHUN OT CXaToro nodca '331 (3_ E]kw , €eé yCnoBHas rMoKoCTb ;"..w yBennynBaeTcd oo ~,'|'|§ pa3 no cpaBHEHUO

¢ Ay, ana cteHku 6anku ¢ nonepedHbIMM pebpamu.

7.4.4.4 YcnoBHas rmOKOCTb CTEHKM YNpyronnactudeckon 6anku npy obecneyeHnn ee NnpoBEPKN Ha YCTONYMBOCTb
JOIMKHa HaxXoAMUTbCA B MHTepBane 3HaYeHUH:

3

3
2.2 <, =22+ 285-| 2L T | I-g1+12 2L | =
Ay A ) ) (47)

[ns pacnpocTpaHEeHHOro COOTHOLUEHMS! MIoLafelt CeYEHUs MOSIKU U CTeHKM (Gankv nepemMeHHOro CceyveHusi)
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2
— T
A 14,2067 okaxeton, &4 = Mw < &2F2.5,1- 35(3?5} ,T.e. My 2451 T/ R, £05.

CooTBeTCTBEHHO Ans GucTanbHoi 6anku ycTaHOBMEHO, YTO YCIOBHas MMOKOCTb YMNpYronsacTUYeckoi yCTon4YMBOM
CTEHKU JOJKHA ObiTb B OPUEHTUPOBOYHBIX Npeaenax:

22 <X, £22+32. || 2 —n::11—1?i2
’ TR R (48)

roe R; o Ry_
7.4.4.5 CpegHsas no anviHe (ansa 6ankm nepemMeHHoOro cevyeHus) nnowans nonepeYyHoro cevyeHns A CUMMeTPUYHON
Banku onpeaenseTcs U3 BblpaXKeHns

(49)

cz_fﬂzgpf N 3,2::5:E — iy |k,
oy By Aoy lr:-pf

Cf 1 Chy - KOHCTPYKTUBHBIE KO3DPULIMEHTI AN NOSKN U CTEHKM;

roe E—' =11

—183— -

"Pf y - oNTUMarbHas BbicoTa 6asiku C YCrOBHOIM TMBKOCTbIO CTEHKU Ay, =5,8;
J-' 4

£1 - KoadduumeHT, onpeaensembin no dopmynam Cll 16.13330.

Mpu 3TOM 3HaYeHus koadduLmeHTa & 6yayT crieayoWwmuMi:

5.8
&=141 I_ - Ans ynpyroii 6anku nepemeHHoro cevenus ( %y =0,85; O, =1,10) 1 onTMManbHON BbICOTbI
H

"Egapf _qu ;ILI; opf;

S8
&=153 E - ANst ONTUMArnbHOW ynpyron 6anku noctosiHHoro cevenns Sty =1; Ch, =1,10).

Mpn yyeTe OrpaHM4EHHON MNacTUYHOCTM (£1>1) 3HaveHus & ans Ganku NepeMeHHOro CEeYeHWsi, MpKU KOTOPbIX
obecneynBaeTcs BbINOMHEHME NMPOBEPKN MECTHON YCTONYMBOCTM CTEHKM Npy T =0, npuBeaeHsbl B Tabnuvue 19.

Tabnuua 19
I-w 3HaueHust & npu 1, paBHOM
1,04 1,06 1,08 1,10 1,12
3,0 1,77 1,69 1,67 1,67 1,69
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3,5 1,66 1,60 1,54 1,60 1,63
4,0 1,56 1,54 1,55 1,59 1,64
4,5 1,50 1,54 1,60 1,67 1,76

MWUHUMarbHbIM 3HAYEHUSIM &, cooteetcTByeT «1=1,22-0,04 iw .

ConocTaBneHne MUHUManbHbIX 3HAYEHUI & ANs yNPyroii 1 ynpyronnacTuyeckoii 6anok nokassIBaeT, YTo npu:

I

>4,5 MyHUManbHoOM No macce ByaeT ynpyras 6anka;

=

=4,5-4,0 yyeT orpaHMyYeHHOM NNAacTUYHOCTMN NPUBOOUT K CHUXKEHUIO Maccbl 6ankn Ha 2-3%;

I.H. =3,5-3,0 achbcpexT oT yyeTa nnactudeckmx gecdopmaumii coctaBnseT 3-5%;

A, <3,0 acppekT B cpeaHeM paseH 5-10% v MoxeT gocturatb 15% npu I.H. <2,2.

Tak kak KO3MUUMEHT & yMeHbLuaeTcs C pocToM M, , TO ynpyras 6Ganka senseTcs Hauboriee 3pdeKTUBHOMN
(3mecb He npvHUMaeTCcs B CpaBHeHMe OuctanbHad 6anka). JKoHOMMYeckun aPdeKkT OoT ydeTa NIacTUYecKnX
AedopMaumii MoOXeT BbITb MosydeH npu A, <4,0, KOraa UCKIOYeHa BO3MOXHOCTL KOMMOHOBKM ONTUMASTbHOTO CEYeHNs

ynpyron 6ankv (Hanpumep, M3-3a CHVWXEHWS CTPOUTENbHOW BbICOTbI) MMM KOrga TOSMLWMHA CTEHKM onpegenserca u3
YCNOBUSA MPOYHOCTU Ha CPe3 M NpMHUMaeTcs 6onblie Tpebyemorn TONWMHBI U3 KOHCTPYKTUBHBLIX COOBPaXKEHNI.

(N3meHeHHas pegakuus, Nam. N 1).
7.4.4.6 CooTHOLLEHWe NnoLazen ce4eHNs Nosku U CTeHKU onpegenseTcsa no dopmyne

RN I
"qf_ opt Ay
A Ly s PN 50
Ay iy ) 58 - (50)

Tpebyemas nnowaab ceveHus Nonku onpeaensieTcs no opmyne

W
Af:a—[],lﬁﬂw’

2
T
me 4 =t =3 T

TonwuHy HeokarMMeHHOW CxXaTon Nonkx 6ankv ans obecnedyeHns ee yCToOMYMBOCTM crieqyeT NPUHNMAaTh PaBHON:

£

E - ons ynpyron (v ansa uctanbHoOM ¢ 3aMeHomn Ry Ha R;) Banku;

i 2 i 7 “F - Ans Garky ¢ orpaHniYeHHON NNacTUYHOCTLIO MPK 27= i,,,, 4,5,

TonwwmHy nonku criegyeTt npuHuMmaTtb He 6onee 20 MM, Tak Kak Npy 3TOM BO3pacTaeT pacyeTHOe COMPOTMBIIEHNE
ctarnu £, 3a cyeT Yero MoxeT 6biTh nonyyeH AOMOMHUTENbHbBIA S3KOHOMUYECKNA 3PEKT.

7.4.4.7 Korga 3agada nopbopa oOnTMMarnbHbIX CEYEHWUA CXKaTo-M3rmbaembiX SMEMEHTOB He YCIOXHSEeTCs
TpeboBaHMEM MOJTYYEHNS PABHOYCTONYMBOIO CEYEHNS SfIEMEHTa U KOrfa Mo KOHCTPYKTMBHBIM COOBpaXeHusM 3agaeTcs
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TOHKOCTEHHOCTb CEeYEeHUs!, NpeaBapuTenbHbIi pacyeT BbiNoMHAeTCs B ABa aTana:
nepBbIi - No pekoMeHaaumsam 7.4.3.5 onpeaenstoTcsa pacyeTHble NapameTpbl;

BTOPOW - N0 pekomeHAaunam 7.4.3.6 NpoBepSItOTCS Y KOPPEKTUPYIOTCS pacyeTHble NapaMeTpbi.

7.5 I'IpOBepKa yCTOFI‘IVIBOCTVI CTEHOK U MOACHbIX JINCTOB U3rMbaeMbIX U CXKaTbIX 3JIEMEHTOB

7.5.1 O6wue nonoxeHus

7.5.1.1 Tpn pelweHnn BOMNPOCOB YCTOMYMBOCTM MNIIACTUHOK, OOpPa3ylOLUX CEeYEHUS SMEMEHTOB CTalbHbIX
KOHCTPYKLMI, paccMaTpuMBalOTCA MPSAMOYrofibHble MNMAacTUHKM MO4 OEWCTBUMEM BHELUHEW Harpy3km B CpeauHHOW
NNOCKOCTW NNACTUHKK. B LOKPUTUYECKOM COCTOSAHUMN NNACTUHKM CYUTAOTCA naeanbHO NNocknumm (pucyHok 10).

3a KpUTUYECKOEe COCTOSIHNE MIACTUHKM NMPUHMMAETCs MOMEHT Gudypkauun (pasBeTBreHnst) hopm ee paBHOBECUS,
KOrZja OHOBPEMEHHO C MIIOCKOW hOpMOii paBHOBECKS CyLLECTBYET hopma, BO3HUKAIOLLAS NMPU BbiMyYMBaHUKN NNACTUHKU.

oy ! x Oy
| \L
1
o’ Ty
: J
Y ..r

PucyHok 10 - Cxema 3arpykeHus nnacTuHKu
7.5.1.2 PelweHve 3agayn yCTOMYMBOCTU MMACTMHKA COCTOMT M3 ABYX 3TanoB. Ha nepBoM 3Tane BbIMUCIIAIOTCS
KOMIMOHEHTbI HanpsXXeHHO-4ePOPMNPOBAHHOIO JOKPUTNYECKOrOo COCTOSIHUA B npefenax ynpyroctv unu ¢ npumMmeHeHuem
OAIHOM M3 Teopwui nnacTnyHocTu. MNpn 3TOM paccmaTprBaeTcs U30NUPOBaHHAA MMNacTUHKa, 3arpy>KeHHasi o KOHTYpy, U
Ansi Nobon TOYKN C KooOpAUHATaMU X, y BbIYMCMSIOTCA KOMMOHEHTbI HanpsxeHun 1 gedopMainii.

OpHako, Ha aTom 3aTane cnenyet uccnenoBsatb pa60Ty CTepXHA, B COCTaB KOTOpPOro BXOAUT MJ1aCTUHKa, U
onpegennTb And Hee KOMMNOHEHTbI Hal'lpH)KeHHO-D,e(bOpMVIDOBaHHOFO COCTOAHUA.

Ha BTopoM aTane onpepensieTcsi KPUTUYECKOE COCTOSIHME MnacTuHKK. [py npsiMom Xxofe pelueHust 3adauv Ans
33JaHHON MOKOCTU NNACTUHKM W BbIMUCINEHHBIX KOMMOHEHTOB  HanpsiKeHHO-Ae(POPMUPOBAHHOIO  COCTOSIHUS
onpeaensieTcsl BHELUHSIS Harpyska, COOTBETCTBYHOLIAS KPUTUYECKOMY COCTOsiHMIO. lMpu obpaTHOM xode pelueHus Ans
3a0aHHON BHELLUHEeN Harpysku BbIYMCHSETCSH FMOKOCTb MMacTUMHKM, COOTBETCTBYHOLLAS €e KPUTUYECKOMY COCTOsiHMIO. B
ynpyronnacTM4yeckux 3agadvax valle npumeHsieTcs obpaTHbIl XO4 PeLleHusl, Tak Kak 3a npenerioMm yrnpyroctu CBsidb
Mexay napameTpoM Harpysku U gedopMauusiMy NNacTUHKN CTAHOBUTCS HEOQHO3HAYHOWM, YTO 3HAYMTENBbHO YCINOXHAET
npouecc ornpeaeneHns KpUTUYECKOW Harpysku Anst NNacTUHKU 3agaHHON rnbkocTn. OcoBeHHO TPYAOEMKUM CTaHOBUTCS
3TOT NPOLECC NPU HANNYUN HECKOSBKUX KOMMOHEHTOB HaNpPsiKeHWUN.

7.5.1.3 lMpu nocTaHoBKe 3afdauu, BKMoYawllen oba aTana pelleHns, Ha NepBOM 3Tare onpeaenseTcs Harpyska,
COOTBETCTBYIOLLAA NPUHUMAEMOMY MNpedenbHOMY COCTOSIHUIO CTEPXKHS. OTO MOXeT OblTb TOUKa MakcMMyma Ha KpuBOW
PaBHOBECHbLIX COCTOSIHWUM (pUcyHOK 11) unu apyras Touka, COOTBETCTBYOLAA NpefernbHOMY COCTOSHUIO CTEPXHSA. M3
peLueHus 3agaun ans npegenbHOro COCTOSIHMSA BCEero CTEPXHSA BbIYNCASIOTCA KOMMOHEHTBI
HanpsXXeHHO-0ePOPMMPOBAHHOIO COCTOSHUSA, KOTOPbIE ABMISIOTCSA UCXOAHBIMU OAHHLIMU AF1S onpeaeneHns KpUuTu4eckon
rMBKOCTUN NNACTMHOK, COCTaBMSAOLLMX NONEepeYHoe CevYeHne CTEPXKHS.

Takoit noaxon MO3BOMNSIET peanu3oBaTh NMPUHLMM PAaBHOYCTOMYMBOCTHM, CYLLHOCTb KOTOPOrO 3aKIlo4aeTcsl B TOM,
YTO npenenbHOe COCTOSIHME BCEro CTEPXKHS M 3NIEMEHTOB CeYEHUsi (MNacTMHOK) COOTBETCTBYET OOHOMY 3HAYeHWH
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BHELLHEN Harpy3ku. OnuncaHHasa cxema peann3oBaHa B pacyeTax yCTOW—IMBOCTM CTEHOK N NOACOB UEeHTpaJibHO U”
BHELIEHTPEHHO CXaTbIX CTep)KHeI7I, Korga HaI'Ipﬂ)KeHHO-,CI,e(bOpMI/IpOBaHHOG COCTOAHME B OnacCHOM cCeYeHuun
onpenenAanochb n3 peleHnda COOTBeTCTByIOLLI,eIZ 3agayn ona Bcero CTepxxH4.

(M3meHeHHas pegakuus, M3m. N 1),

P - napameTp Harpysku; - xapakTepHoe nepemeLleHne CTepXHS

PucyHok 11 - KpuBas paBHOBECHbIX COCTOSIHUI CTEPXKHSA
7.5.1.4 Tlpn pelweHnn 3aga4y AN 3MEMEHTOB CEYEHWU CTEpXXHeW noslydyeHa obuwas 3aBUCUMOCTb KPUTUYECKOM
rMOKOCTW NITACTUHKKN OT 3Ha4YeHus aedbopmaunii U 3aKOH UX pacnpeaerneHust.

B o6uem cnyyae ycnoBHasi rMbKOCTb MAACTUHKM I-|.u = (f?f-f:'a,fﬁ_y ! B gpiuncnsiecs no cdopmyne

0,934

T, =
S8y +h (B - 5,00 (51)

roe v - koadpdpuumneHT lNyaccoHa;
E'D , ﬁ'cl— KoahpmLmeHTbl, NnpuBeaeHHble B Tabnuue 20 ana anarpammel MNpaHATns B 3aBUCUMOCTM OT napameTpa

oy =1-83 [ &, XapaKTepusytoLlero pacnpeaerneHve gedopMaumii No LWMpUHe NNacTUHKK;

1, E2- fedopmaLmm Ha NPOAOTbHBIX KPOMKAX NAacTuHku ( 1 €2 );

gp,- - AecbopmaLmsi, COOTBETCTBYIOLLAA Npedeny nNponopuMoHansHOCTH.

3nece =6 EiR,; G=¢; Ei R, T,=¢,, EIR,

Tabnuua 20
yr;g:ggf: KoadppmumenTsi 3HayeHus E'IZI " fcl npu ., paBHOM
0 0,5 1,0 1,5 2,0
Il E'EI 0,167 0,127 0,0896 0,0523 0,030
.-;'cl 0,361 0,249 0,1600 0,0898 0,0498
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II{ By 0,250 0,187 0,1290 0,0750 0,0419
.-?Cl 0,345 0,239 0,1520 0,0855 0,0475
13 BEI 2,320 1,730 1,1700 0,8900 0,8650
l,i'('-1 3,540 2,500 1,3300 1,1100 0,9280
14 BEI 2,320 1,450 0,5770 0,0800 0,0422
’?Cl 3,540 3,320 1,0800 0,1280 0,0690
Iﬁ BEI 2,320 2,100 1,7400 1,4400 1,1600
’?Cl 3,540 2,640 2,6200 1,3200 1,1700

MpumeyaHue - B HacTosALweln Tabnuue NpUHATLI criegytolne 0603HauYeHus:

?Ll - YCrnoBHasi rTMOKOCTb CTEHKM ABYTaBpa WM MPSMOYroflbHOro KopoG4yaToro CeveHust ¢ y4eToM 4acTUYHOMo
3alemMneHmst B nosicax;

Ay - ycnoBHasi ruGKOCTb CTEHKM LUBENMEpa MMM KBaApaTHOTO TPYBYATOro CeueHWs Mpu  LapHUPHOM
3aKpenneHMn NpoaorbHbIX CTOPOH;

.?Lg - yCnoBHada rMMBKOCTb MONKK OByTaBpa Uim KpeCTtoBOro cevYeHud;
?Lq- ycnoBHasa rmbKOCTb OAMHOYHOrO cBeca, Hanbornee HanNPsKEHHOro NO 3aKpPEenseHHON KPOMKE;

;".5 - ycnoBHas rmbKoCTb OOMHOYHOrO cBeca, Hanboree HanpsXXeHHOro No CBOOOAHON KPOMKE.

B Tabnuue 21 npuBegeHbl 3HAYEHUS YCMOBHOW TMOKOCTM ;".!'B 3aBMCMMOCTM OT MakCMMarnbHOW NiacTU4ecKomn

nedopmaumy €11 napameTtpa . [pu 3TOM yunTbIBaNoch nameHeHne KoadduumeHTa MNyaccoHa, BIUSHME HavarbHbIX
HEeCOBEPLUEHCTB MNAaCTUHKM U YMeHbLUeHVe addhekTa 3alleMneHmst Npu pasBuTUM NacTUYecknx AedpopmaLuii.

Tabnuua 21
o ;'_l, 3HayeHus ?_l,-npm T, paBHOW
1,0 1,5 2,0 2,5 3,0 4,0 5,0 6,0
0,0 11 1,822 1,471 1,162 1,155 1,040 0,891 0,805 0,746
12 1,644 1,356 1,204 1,109 0,938 0,882 0,800 0,745
13 0,523 0,433 0,379 0,343 0,317 0,278 0,252 0,233
1«4 0,523 0,433 0,379 0,343 0,317 0,278 0,252 0,233
I5 0,523 0,433 0,379 0,343 0,317 0,278 0,252 0,233
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0,5 Il 2,297 1,775 1,515 1,371 1,240 1,069 0,964 0,894
12 1,976 1,625 1,436 1,316 1,117 1,051 0,955 0,891
13 0,639 0,519 0,451 0,408 0,378 0,329 0,299 0,278
14 0,694 0,508 0,425 0,375 0,345 0,296 0,266 0,246
Iﬁ 0,576 0,484 0,426 0,387 0,361 0,316 0,287 0,252
1,0 11 2,900 2,223 1,889 1,698 1,536 1,327 1,198 1,112
12 2,467 2,029 1,785 1,627 1,387 1,306 1,189 1,110
13 0,808 0,683 0,601 0,569 0,509 0,451 0,411 0,384
14 1,151 0,866 0,730 0,647 0,594 0,511 0,462 0,428
I5 0,662 0,524 0,448 0,402 0,369 0,323 0,292 0,267
1,5 Il 3,366 2,996 2,527 2,248 2,036 1,762 1,592 1,179
12 3,353 2,733 2,385 2,256 1,841 1,735 1,881 1,477
13 0,967 0,790 0,689 0,624 0,572 0,502 0,457 0,427
iq 3,326 2,467 2,118 1,864 1,691 1,467 1,327 1,234
iﬁ 0,760 0,646 0,584 0,526 0,485 0,430 0,394 0,361
2,0 Il 5,489 4,085 3,414 3,004 2,723 2,359 2,133 1,983
12 4,644 3,735 3,225 2,890 2,468 2,327 2,121 1,981
13 1,002 0,842 0,736 0,664 0,612 0,540 0,494 0,463
14 4,628 3,456 2,892 2,547 2,310 2,002 1,811 1,683
Iﬁ 0,883 0,725 0,632 0,569 0,524 0,462 0,423 0,382

MpumeHeHne B pacyeTax 3HadeHun Tabnuubl 21 No3BONsET BbIMUCNATL HanbOMbLY MMOKOCTb SMEMEHTOB
ceyeHnss (CTEHOK M MOSACOB) B 3aBUCMMOCTM OT BuAa HarnpskeHHO-Ae(OpPMUPOBAHHOIO COCTOSIHUS U YPOBHS
HanpsbkeHun. NMpumMeHeHne Takon METOAMKMN LienecoobpasHo, Korga BHELUHWE Harpy3ku MeHblUe npefenbHbIX ANns BCero
CTEPXHS, TaK Kak B aTOM cny4yae pacyet no popmynam CIl1 16.13330 npnBoanT K U3NULLIHUM yxecToveHuaMm. OaHako ans
nonb3oBaHusa Tabnuuer 21 HeobGXoOUMO BbIMOMHWUTL pacyeT BCEro CTEPXHA ANd onpegeneHvs gedopmauun B
Hanbonee onacHOM cevyeHun ¢ yyetom TpeboBaHum CI1 16.13330.

7.5.2 CTEHKU 1N NOACHbLIE NUCTDbI UeHTparbHO U BHEeLUeHTPeHHO CXaTbliX, cXKaTo-u3rnbéaemMbix U N3rmdéaembix
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3M1eMeHTOB

7.5.2.1 MNpoBepka YCTOMYMBOCTN CTEHOK M MOSICHbIX JIMCTOB U3rMGaeMblX MU CKaTblX SNIEMEHTOB BbINOMHAETCA Ha
OCHOBE TEOpUW YCTOMYMBOCTU NPAMOYTOMbHbIX NNacTUHOK, paboTaloLWwyx B yNpyroi craguv unv 3a npeaenom ynpyrocTtu
M VMMEIOLWMX COOTBETCTBYHOLUME TPaHUYHble ycroBusi. OCTaTOYHble HaMNpsPKEHWs, 3akpuTuyeckas cTagusi paboTbl U
HayasbHble HEeCOBEpLUEHCTBA MIAacTUHOK, 32 UCKIIOYEHNEM CTEHOK TOHKOCTEHHbIX Gariok, y4TeHbl KOCBEHHbIM MyTeEM -
KOPPEKTMPOBKON pe3ynbTaToB, Nofy4YeHHbIX 6e3 yyeTa aTUX hakTopoB.

CTeHkn 6anok, B KOTOpbIX [OEWCTBYIOT BCE KOMMOHEHTbI HamnpshkeHHoOro coctosHust (( F , T U T ),
paccYMTbLIBAOTCA B MPEANONOXEeHUN yrpyroi paboTel MaTepuana.

B crteHkax 6anok, B KOTOPbIX OTCYTCTBYIOT MECTHble HanpsxeHus ( Jj,. =0), yyeT pasButusa nnacTuyecKkmx
aedopmaunii ocywectensietcs no Cl 16.13330.

7.5.2.2 YcTaHOBMEHHblE OrpaHU4YeHUs YCMOBHOW rMOKOCTU CTEHOK npuBedeHbl Ans 6anok, pabortalowux B
npeaenax ynpyrux gedgopmauun. Hambonee onacHbiM Hanpsi>KeHHbIM COCTOAHMEM ANSA YCTOMYMBOCTU CTEHKM SIBNAETCSH

UNCTBIN COBWI, KOr4a KacaTeslbHble HarpsikeHUst B CTeHKe paBHbl £;. MpuHumas B aTom cnyyae B dopmyrne (83) CI

16.13330.2017 T, = Rs n H=2 (ycpegHeHHOEe 3HA4eHME), NOMy4um ?"w =3,5. 1N ceyeHuin 6anok, HaxoasaLWmMXcs noa
aencTtBneM usrmba, 3TM OrpaHUYeHnst MoryT ObiTb HECKONbKO yBenuyeHbl B cooTBeTcTBMM C cdopmyrnon (81) CIl
16.13330.2017 npu Tp = &

Ons 6anok C OAHOCTOPOHHUMU MOSICHLIMM LIBAMW yKa3aHHOe 3HadeHue M, CHukeHo Ha 10% B CBSaM C
YMEHbLUEHNEM CTEMNEHN 3aLLEMIEHNSA CTEHKM Banku B Nosicax.

7.5.2.3 lNMpn ogHOBpEMEHHOM OeVCTBUM B ceveHun Banok, paboTawwmx B ynpyrom obnactu, HopManbHbIX &,
KacaTenbHbIX T W MECTHbIX Tj,. HANPsXKeHU NpoBepKa YCTOMYMBOCTU CTEHOK BbIMOMHAETCS Ha OCHOBE 3aBMCMMOCTM
ONsi NpeAenbHbIX NOBEPXHOCTEN B3aUMOAENCTBUS MEXAY YKa3aHHbIMU HaMNpPshKeHUAMMN.

YCTOMYMBOCTb CTEHOK Hanok npoBepseTcsi C y4eTOM UX YaCTUYHOTO 3aLLeMIeHNs B Nosicax, CTeneHb KOTOPOro npu
ynpyroi paboTte 6ankm 3aBUCUT OT COOTHOLUEHUSI XECTKOCTEM Mosica M CTeHKU. IPAEKT 3alEeMIIEHUA CTEHKU
nonepeyvHbiM1 pebpamm XeCTKOCTM He YYUTbIBAETCH, U B MeCTax UX MOCTaHOBKM MPUHMMAETCHA LWapHMPHOE onupaHue
KPOMOK.

®opmyna (81) CIM 16.13330.2017 gaeT MMHUMAnNbHOE 3HAYEHME KPUTUYECKUX HaNpPSHKEHUA Npu 4YMcTom msrnbe
CTEHKMN, KOTOPblE COOTBETCTBYIOT OTHOLUEHMWIO AMMHbI OTCEKa K ero BbICOTe ﬂf;ﬂ@f =0,667. Ecnn oTHOLIEHWe ﬂf;ﬂ@f He

KpaTHO 0,667, TO kpUTMYEeCKMe HanpshkeHus 6yayT Beiwe. KoahpuumneHT, yunTbiBaOLWMIA YNPYroe 3allemMrneHme CTEHKN B
nosicax, nameHsietca B npegenax ot 1,39 go 1,65.

3Ha4YeHne KPUTUYECKMX KacaTemnbHbIX HaNpPsKEHWIA 3aBUCUT OT OTHOLUEHMS CTOPOH pacyeTHOro oTceka, rmMbKocTu
CTEHKWN U YCIOBUS 3aKpenneHnsa ee npoaonbHbiX cTopoH. @opmyna (83) CI 16.13330.2017 gaeT 3Ha4YeHUs KPUTUYECKUX
KacaTesNbHbIX HanpsbkeHU C HEKOTOPbLIM 3anacoMm, KOTOPbI COOTBETCTBYET MUHMManbHbIM 3HAaYeHUAM KoadhduumneHTa
& , XapaKTepuayoLero COOTHOLLEHWE KECTKOCTEN Nosica U CTEHKMN.

7.5.2.4 3Ha4YeHns KPUTUYECKOrO FIOKanbHOro HanpskeHns o, cr , BoluMcnsieMble no Cr 16.13330, npuHmumatoTcs

HEe3aBMCUMbIMK OT ONMHbI pacnpeneneHuss JaBfeHust Koreca KpaHa f@f . Bonee TouHo 3HayeHue Sjog,cr C yYETOM
ANUHbI pacnpegenexHuns AaBneHns Koneca crneayeT onpeaensts no gopmyre

2
5 Mog+opt oo K,
ipe,er = = (52)
PAg, !

rme Ay, = (@l )[Ry T B L ay = ay +ap(aihy) +apialie)?.

3HaveHus @y NpuBeeHb! B Tabnuue 22.

Tabnuua 22
57



I 3HaveHus ':IE:i" npw j, paBHOM

1 2 3
0 -0,815 4,577 -1,02
1 9,467 -25,50 16,93
2 1,011 22,84 -19,70

Bnaverns Xnpu 1=08=(Fall,y +0.5) somcnsiores no dopmyre

Y =16-0,06—=+01]| 675 —3|(5-1)-| 0,233 — 0,055 |(5— 1) 53
Rs Rs Rs '

Mpu © = (Vaf e +0.5) sHaueHnst ¥ NPUHAMAIOTCSH MOCTOSIHHBIMM, PABHBIMU 3HAYEHUIO X., BBIYUCIIEHHOMY MpK

O=(a -"Ir;?%f +0.5). Mpn 0= & <1 3HayeHuss X BbIYMCNAOTCA NMMHEMHON MHTEpnonsuuen mexay 3HaveHumamum Y.=1un

Y=16-006allk,

(N3meHeHHas pegakums, Nam. N 1).

7.5.2.5 pu pacueTe cTeHok H6anok, paboTaroLwmx 3a npegenomM ynpyroctu, pacnpegeneHne Hanps>keHUn B CTEHKe
BbIYMCIAETCH C MPUMEHEHNEM 3aBUCUMOCTEN TEOPUM NNACTUYHOCTU. BenuumHa HanpspkeHWst Ha KpoMKax He SIBMseTcs
OCHOBHOWN XapaKTEepPUCTMKOW WX B3aMMOLEWCTBMS Kak B ynpyron obrnactu, no3atoMy B JanbHEMWUX pacyetax Mpu
NpoBepKe YCTOMYMBOCTU CTEHKM UCMOMb3yeTCA BENNYMHA M3rnbatoLero MOMEHTA, a He KpaeBOro HanpshkeHUs.

r|0D,p06HbII7I aHanmia pacyeta yCTOVI‘-II/IBOCTVI CTEHOK W NOSICOB N3rnbaeMbiX 35IEMEHTOB, pa60Ta}ou.|,|/|x 3a npenenom
ynpyrocTtu, npneeneH Bblille.

7.5.2.6 Pasmepbl CTEHOK 1 MNOSACOB LEHTPanbHO CXaTbiX 3NIEMEHTOB YCTAHOBIEHbI 13 YCNOBUSA PaBHOYCTONYMBOCTHU
CTEPXHA WU 3NemMeHTOB ero ceveHus. [lpefernbHOe COCTOsIHME CTepXHs M fedopmauunm B pacyHeTHOM CeyeHun
onpegerieHbl C y4eTOM CrlyYanHbIX 3KCLEHTPUCUTETOB BHELLHEN Harpy3ku 1 HavarbHbIX HECOBEPLLUEHCTB CTEPXHS.

Cny4yanHble 9KCLEHTPUCUTETBI NPUHATBI OTHOCUTENBHO OCK, NEPNEHANKYNAPHON K NOACaM CeyveHuns (PUCYHOK 12).

N £
e, _& .
Am Tl T
— [ i AI
. & h

a) - cxema CTepxHs; 6) - cxeMa ceyeHuns 1 anpbl gedopmanunin

PucyHok 12 - K pacyeTy Ha yCTONYMBOCTb CTEHKWN CXATOro CTEPXHS
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MpY BbIMUCIIEHUN KPUTUYECKOA TMBKOCTU CTEHKM B pacyeTHble hopMyrbl HEOBGXOAMMO MOACTaBMATb 3HaYeHue
TMOKOCTM CTEPXKHSI ., KOTOpPOE MCMOSIb30Basiocb Npu NpoBepke o6LLeN YCTOMYMBOCTU CTEPXKHS. B CKBO3HBLIX CTEpPXKHSIX

CTEHKM Kaxnon BeTBM NnpoBepAKTCA Ha yCTOVI'—IVIBOCTb B npepgenax y4yacTtka Mexnay Yy3naMu peleTkn C y4eTom
pac4yeTHOro 3Ha4yeHusa rmMBKOCTN BETBM Ha 3TOM y4qacTKe.

7.5.2.7 ®opmynbl B CI 16.13330 nonyyeHbl U3 pacyeTa YCTOMYMBOCTM MMAACTUHKK, KOTOpas SBNSETCA CTEHKOMW
LeHTparnbHO CXKaToro CTepXHsi n pabotaeT no cxeme (CM. pucyHok 12). MNMpu 3ToM yunTbIBaETCS YacTUYHOE 3allemMreHne
CTEHKN B Mnosicax, KOTOpPOe 3aBUCUT OT YPOBHS CXMMalWMX edopmauni U OT COOTHOLUEHMUS >KECTKOCTEN CTEHKU U
NnosicoB B ynpyron obnacTtu. YeenuyeHme nnowaan nosiCoB HECKONbKO yryyllaeT ycrnoBus paboTbl CTEHKM, OOHAKO 3TO
BNUsiHWE He3HauyuTenbHo 1 B CI1 16.13330 He yumTbIBaETCS.

Ins cTepXHel LUBENNEepHOro 1 Kopob4yaToro cevyeHuii Npyu O4MHAKOBOW FMMOKOCTM CTEpXKHS HeobxoauMbl Gornee
TONCTbIE CTEHKW, YeM OJ1s AByTaBpa. OT0 OBBbACHAETCA TeM, YTO B CTEHKaX TakMX CTEPXKHEW BO3HMKAOT 3HAYMTESBLHO
Gonbluve aedopmauun cxaTusl, Yem B CTEHKe AByTaBpa (pUCYHOK 13), a achbdpeKkT 3aLlleMeHNst CTEHKM B MOJIKax Takux
CeYeHUin NpaKTUYECKn OTCYTCTBYET.

Ycnosua paboTbl CTEHKM AByTaBpa GnaronpusiTHee, YeM MMAAcTUHKK, LUAPHUPHO ONEPTOM MO KOHTYpY, KOoTopas
npuHsaTa B kavecTtBe pacyeTHoun B Cl1 16.13330, NoaTOMy HWKHUIA Npeden KpUTUYeCKon rmbKoCTU CTEHKM NOBbIWaeTCs A0

1,3 ﬁfEfRy . Tlpy 3TOM BEPXHIOK TpaHULY KPUTUYECKOW TMOKOCTU cTeHKku, npuHATyio B CIT 16.13330 paBHoOM

2,9 i R}, , He0BXOANMO CHU3UTb, TaK KaK B TAKUX NITACTUHKAX MMEKT MECTO 3HAYUTENbHbIE HeCOoBepLUeHCTBa, a Takxe
Ha yCTOI7ILII/IBOCTb ycunmeaeTcqa oTpuuaTtesibHoe BIIMAHNE OCTaTOYHbIX Haﬂpﬂ)KeHMVI.

Ycnosue yCTOIZ‘-WIBOCTVI CTEHOK LeHTparibHO 1 BHELEHTPEHHO CXXaTblX CTep)KHeI7I npeacrtaBsiieHO HepaBEeHCTBOM

Py = Aoy, (54)

roe I'|—u = ':’ggg_f fﬁw:'ﬁfiqyfgi

Iuw - npegenbHble (HambonbluMe) 3HAYEHUs TMOKOCTM YCTOWYMBOWM CTEHKM MpuBedeHbl B Tabnvue 9 CI
16.13330.2017.

3Ha4veHns ;I'-Hw ABNAKOTCA (*)YHKLlVIeVI pacquHon rmbkocTun CTEPXHA N 3aBUCAT OT YPOBHA HaI'IpFI)KeHVIﬁ B CeYeHunun
CTEepPXHA. |_|pl/l Mx BO3pacTaHnn YypoOBEHb HaI'IpFI)KeHVIl7I B CTEpPXHE CHUXaeTCd, YTO No3BOJidEeT NPUHUMATb oonblune
3Ha4YeHnA ;II"HHI . Ecnu ycnosue (54) HE BbINOJIHAETCA, TO CTEHKA HeyCTOVIHMBa M B pacyeT BBOOAUTCA 4HaCTb €€ BbICOTbI

h ya4 , KOTOpPaAs BblUMCNIAETCHA B COOTBETCTBMM C TpeboBaHusammu CI1 16.13330.

al 0/

&

&

a) - Tpybuatoe ceyeHue; 6) - WwiBennep; 8) - TaBp
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PucyHok 13 - Ontopbl gedopmMauun cxaTbiX CTEPXKHEN

7.5.2.8 CTeHKM BHELEHTPEHHO CXaTbiX CTEpPXXHEei paboTaloT B YCIOBUSIX CKaTuUs C M3MMBOM, M KX TMBKOCTb
onpeaensieTcs BUAOM HanpsPKeHHO-AeDOPMUPOBAHHOIO COCTOSIHUSA B 3aBUCUMOCTM OT 3HAYEHUIA M3rmbatoLLero MoMeHTa

W NPOAOSBHON CUMbl B NPeaenbHOM COCTOSHUM CTEPXHS (CM. pUCYHOK 11). He3aBMCUMOCTb TMBKOCTU CTEHKM A, TaKmX

CTep)KHeIZ OT 3Ha4YeHuAa OTHOCUTEIIbHOro I3KCUueHTpucuteTta m 006bsACHAETCA TeMm, 4TO BOo3pacTtaHne m npuBoaAuUT K
YBEJINYEHUI0 MaKCUMallbHbIX ,Ele(*)OpMaLl,VIVI Ha KpPOMKe CTEeHKu, npum I3TOM BO3pacTtaetT HepaBHOMEPHOCTb WUX

pacnpefeneHus no BbiCOTe (PUCYHOK 14). YBenuveHnne 73 nNpuMBOAUT K YMEHbLUEHWNIO T.w a BOo3pacTaHue rpagueHTa
nedopMaumin - K ee yBenuyeHuio. BsavMHoe BRvsHWE 3TUX (PAKTOPOB, 3aBUCALLMX OT 3HAYEHUA m, U ﬂ_f fA,
NpUBOAMT K TOMY, YTO TMOKOCTb CTEHKM I.H. npakTU4eckn He M3MeHsieTcs ¢ Bo3pacTtaHuem m. Ha pucyHke 14 nokasaHo
n3MeHeHve gedopmauun ana AByTaBpOBOro cedeHus npu ﬂf fA,=05; 11 =1,5 B 3aBNCMMOCTM OT BO3pacTaHus m oT

0,1 po 10, Nnpn 3TOM 3Ha4YeHNE ?Lw M3MEHSIETCSA B HE3HAUUTENbHbIX Npegenax ot 1,77 oo 1,86.

Mpu m<1,0 3HauyeHne A, crienyeT onpeaensTb NUHENHON MHTEPNONALUMEN MEXAY 3HAYEHUSIMM, BbIMUCTIEHHBIMY
dopmynam tabnumusl 9 CI 16.13330.2017 Ans UeHTpPanbHO CXKaToro U BHELEHTPEHHO CXaToro CTepXHSa npu m=1 un

no
T=T7,.

17 23 339 402

T m=01 =1 = m=5 m=10

-

— 06t 023 158 272

PucyHok 14 - Ontopbl fedopmMauun B CTEHKE ABYTaBPOBOro Ce4YeHUs Npu BO3pacTaHUM 3KCLeHTpucuTeTa
7.5.2.9 PacyeT yCTOMYMBOCTU CTEHKM MPU CKATUKN C U3rMOOM BbIMOSTHAETCA B TOM Clyvae, eCnv CTEPXXEHb TepsieT
00LLYyI0 YCTONYMBOCTb MO M3rMBHO-KPYTUNBHON hopMe B npeaenax ynpyrux gecdopmauui. 3ta dopmyna nonyyeHa Ans
YCTONYMBOCTU U3ONMPOBAHHOW YMNPYron MAacTUHKX Npy COBMECTHOM OeNcTBUM n3rmba, cxkatua u casura. lNpu atom He
YUUTbIBANMCh AOMOSTHUTENbHbIE HOPMaribHbIE HaMPSHKEHWS, BO3HMKaoLWme npu geopmMmpoBaHim anemMeHTa.

Pacuet yctonumBoctn cteHkm npu 0,5 < ¢ <1 ABAsSeTcAa NpuMBNWXKEHHbIM, MO3BOMSIOWMM OnpenensTb Eﬂgf ftc
HEKOTOPbIM 3anacomMm, Tak Kak opmyrnbl 7.5.2.7 npegnonaraioT HanuumMe nnactTu4eckux gechopmaunii B cCe4eHnN.

7.5.2.10 CHmxeHne rmbkocTn CTeHKN ANns Opyrnx GOpM NOMepeyvHOro Ce4YeHUs yYnTbiBaeT YMEHbLUEHNE YNPYroro
3alLEeMIEHUs CTEHKM NOsICaMn B 3TUX CEYEHUSAX.

Onpe,qeneHMe pa3mMmepoB 3J1EMEHTOB TaBpPOBOro cCe4YeHuA BbINOJIHEHO Ha OCHOBaHWMW pe3ynbTaToB pelueHusa
3agayu, yLII/ITbIBaPOLLI,eIZ COBMECTHYH pa60Ty CTepXHA W nNNacTUHOK, o6pa3ylou.|,mx ce4vyeHune. an/l BblHUCITEHNN

KpMTVILIeCKOl7| r’MOKOCTU CTEHKM TaBpa ;3@}" it NPUHATO NpennonoXeHune, 4YTo 3KCUEHTPUCUTET € HanpaslfieH B CTOPOHY

cBobogHom kpoMmku (cMm. pucyHok 13). CTeHka TaBpa paccmaTtpuBanacb Kak nnacTMHka co CBOOOAHBLIM Kpaem U
YaCTUYHbIM  3allemMreHneM Apyrod npoaofibHOM CTOPOHbI. [puHATadA cxema 3arpyxeHus sBnsetcsa Haubonee
HEeBbIFOAHOW AN YCTOWYMBOCTU CTEHKM TaBpa. [onyyeHHble pe3dynbTaTtbl 6e3 yyeTa 3aliemMneHns KPOMKU MPpUMEHUMBI
ONs onpederneHns pasMepoB CBECOB PaBHOOOKMX YrOSKOB, KOTOpble TEPST YCTOMYMBOCTb MO W3TMOHO-KPYTUITBHON
dopme, YTO NPMBOOUT K HEKOTOPOMY 3amnacy yCTOMYMBOCTM, Tak Kak gedopmauum B Havboree HanpsbkeHHOW Morke
yrosfika MeHblle, Yem B CTEHKe TaBpa.

7.5.2.11 Tlpn NpoOeKTUpOBaHUN LIEHTPASIbHO U BHELIEHTPEHHO CXaTbiX CTEPXHEW pacyeT CTEHOK BbINOSIHAETCS
TakuMm 006pas3oM, 4YTO NpW OEWCTBMM PaCHETHOW Harpy3kum OHU COXPaHSAHT YCTOMYMBOE COCTOSIHME WM 4acTUYHO
BbINYy4YMBaLOTCS.
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YacTuyHoe BbiNy4YMBaHWe CTEHKU He O3HayaeT MoSfiHoe McyeprnaHue Hecyllel CnocoBGHOCTM cTepkHsA. B aTom
cryyae npu onpedeneHnn Hecyllei CnocoGHOCTU CTEpXKHS B MornepeyHoe cedeHue (puUcyHok 15) BkrovyaeTcs Tak

Ha3blBaeMasi peayLMpOBaHHas BbICOTA CTEHKM #,4 .

B 3aBMCMMOCTM OT COCTOSIHUS CTEHKMK (yCTOVI'«-IVIBOE‘ nnn HeyCTOVIHMBOG) npoBepKa BbINOJIHAETCA B ABa 3Tana. Ha
nepeom 3aTane, KOTOprVI HeobX0AMMO  BbIMOMHATL BO  BCEX cnyyasx, OencTeBuTenbHass TMOKOCTb  CTEHKM

iw=(;3qf”:'ﬂ'£yf5 CpaBHMBaeTCcss C HambonbuMM [ONYCTUMbIM  3HAYEeHMEM iuw , KOTOpoe CcOOTBeTCTBYeT
npeaensHoMy coctosiHuio no Tabnuue 9 CI 16.13330.2017.
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PucyHok 15 - PacyeTHble ceyeHns cTepXXHeNn C TrmbKummn cTeHkamu
Ecrm A, <A, , CTeHka ycToMuMBa M npoBepka Ha 9TOM 3akaHumBaeTcs. Ecnm Ay, > A, , HeoBxogumo

onpeaennTb HecyLlylo CMoCOBHOCTbL CTEPXHSI C YY4ETOM pedyLMpOBaHHOW BbICOTbI CTEHKW, KOrga pacyeTHas nrolaib
CeYeHNs MeHblle reoMeTPUYECKON.

Mpr NpoeKTUpoBaHUM CXKaTbIX CTEPXKHEN C TMOKUMU CTEHKaMK HeobxoaMMO, YTOObI peayLMpoBaHHas BbICOTA h pad

COCTaBIIsiNa HE MEHEe MONIOBUHbI MOMHON BbICOTbI ( Myey 2 U,Shef- ). B NpoTvBHOM criy4ae B CBSI3W C YMEHbLUEHUEM

pacyeTHON MMoLWanm Ce4YeHms HecyLlasi CoCOBHOCTb CTEPXKHEN MOXET CHMKaTbCA Ha 25% u 6onee, YTO SKOHOMUYECKM
HeuenecoobpasHo.

(N3meHeHHas pegakuus, Nam. N 1).
8 PacyeTHble ANuHbI U NpeaenbHbIe TMGKOCTU

8.1 O6wume nonoxeHus
8.1.1 PacuyeTHylo (3chdekTuBHy0) ONuvHY crnegyet nNpuHMMaTb ANS pacyeTa CTEePXKHEBbIX KOHCTPYKUMWA npu
NpOBEpPKe HecyLLen CNOCOOHOCTN NX OTAENBbHbLIX CTEPXKHEN.

Mcnonb3oBaHMe MOHATUSA pacueTHon ONWHbL NpegnonaraeT pasfefieHne CTepXHEeBbIX CUCTEM Ha OTAellbHble
ANeMeHTbl, Npu 3TOM HeO6XO,D,I/IMO y4nUTbiBaTh B3amMmogencramne paccmaTpmuBaeMoro afieMeHTa ¢ OCHoBaHMEM U ApYyrmMun
arneMeHTaMu, NpuMbIKakloLMMKn K HEMY B y3nax.

PacueTHble OnuHbI cXxaTblX, BHELEHTPEHHO CXaTbiX U cXKaTo-n3rmbaembix 3MeMeEHTOB CTEepPXHEBbLIX N PaMHbIX
cucTeMm Heobxoaumo yCTaHaBnmBaTb B CllydadXx, Korga BbIMNOJIHATbL pacyeTt KOHCprKLI,I/IVI KaK eguHblIX CUcTtemM no
D,e(*)OpMVIpOBaHHOVI CXeMe C y4eToM NnacTtndeckmnx p,ed)opmau,vlﬁ He npeacrtaBnAaeTcsda BO3MOXHbIM.

8.1.2 Nopg pacyeTHOWN ANWUHON CTEPXKHSA MOHMMAIOT YCIOBHYIO ASIMHY O4HOMPOMETHOMO CTEPXKHSA, KpUTUYeckas cuna
KOTOPOro Npu LWApHWPHOM 3aKpemnieHNn ero KOHLIOB Takas e, Kak AN 3a4aHHOro CTEPXKHS.

Mo cusnyeckoMy CMbICIy pacyeTHas ANMHA CTEePXHS C MPOW3BONIbHBIMK 3aKPEnieHUsIMU KOHLOB SIBNSieTCSs
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HanGonNbLIMM PacCTOSHMEM MeXAy ABYMSI TOYKaMu nepernéa M3orHyToil ocu, onpeaenseMbiM U3 pacyeTa 3TOro CTEPXKHS
Ha ycToMuYMBOCTb Mo MeTody Oiinepa. CornacHo 3ToMmy onpedeneHulo Ans YCTAHOBMEHUS pacyeTHOW ASUHBbI
Heo6XxoaMMO MPUMEHATb METO/ pacyeTa Ha YCTOMYMBOCTb CUCTEM C MPSAMbIMU CTEPXKHAMM NPY NPUIIOXKEHUN HArpy3oK B
y3nax B MpeanonoxeHun ynpyrmx gecopmaumii. Mpu aToM criegyeT yuuTbiBaTb NPOAOSbHBIE YCUMUSI B CTEPXKHAX U
UCKIIOYaTb M3 PaCCMOTPEHUS MOMNEPEeYHbIe Harpysku 1 3KCLLEHTPUCUTETDI, Bbi3biBatoLne U3rné CcTepxHeN.

NS NNOCKNX CTEPXKHEBbIX CUCTEM pacyeTHYO AJIMHY CKaTbiX CTEPXKHEW credyeT onpenensiTb Kak B MIIOCKOCTY,
TaK U U3 NSIOCKOCTU CUCTEMbI (MEPNEHANKYNSIPHON K HeW).

8.1.3 Tlpu nogbope ceyeHWr CTEpPXKHEWN BBLINOMHAETCA MO3ANEMEHTHbIV pacyeT, Tpedbywwunn onpegeneHus
pacyeTHOM ANuWHbI AN Kaxaoro crepxkHdA. Mpn 9ToM Heobxoaumo npuHMMAaTb TakMe pacyeTHble CXEMbl, KOTopble
OTpaXkalT OEeNCTBUTENbHbIE YCMOBUSA HArpyXeHWsi CTEPXKHEN M 3aKpernneHusl UX KOHLUOB C YY4EeTOM HepaBHOMEPHOCTU
pacnpegeneHnss Harpy3ok MeXay CTEePXHAMW W pasnnyumsl UX XXECTKOCTEMW, Hanuyme KOHCTPYKTUBHbIX 3NEMEHTOB,
obecneunBaoLUX Ty UK MHYO OPMY NOTEPU YCTONYNBOCTM 34aHUSA NN COOPYXKEHUS.

I'IpM npakTn4eckom onpeaeneHnmn pacquHon AOJMMHbI CTOEK MHOro3TaXXHbIX paM B HOPMATUBHbLIX OOKyMEeHTax
ncnonb3yeTca I'IpVI6]'IVI)KeHHaFI pacyeTHaA cxemMa B Buae HpOCTeVILueV'I SYEeNKN He3aBMCUMO OT 4ucra aTaxen WU
COOTHOLWEHNA NpoAoJibHbIX CUIl B CTOMKax. anMeHeHMe Takoun pacquHon CXemMbl He npegnonaraet
nponopunoHarnibHOro so3pacrtaHna Harpy3oK Ha CUCTEMY B LIEJIOM.

8.1.4 B CI1 16.13330 3Ha4eHUs pacyeTHbIX ANMH CTEePXHEN AN pasnuyHbiX CUCTeM MpuBEeAeHbl ANng Hamwbonee
HebnaronpuATHLIX CriyYaeB HarpyxeHust u paboTbl cucTeMbl, T.e. C HEKOTOPbIM 3anacom. B HacToswem csoge npasun
nNpuMBeAEHbl pacyeTHble CXeMbl ANA ONpedeneHuss M YTOYHEHUS 3Ha4YEeHUW pacyeTHbIX ANMH Ha OCHOBeE YyyeTa
OeNCTBUTENbHON PaboTbl CUCTEMbBI 1 CXEMbI 3arpyXeHUs.

PacueTHas gnvHa cTepXHENW OOHOW W TOW >Xe CUCTEeMbl pasfnMyHa Mpu pasHbIX COYMETaHUsX Harpysok. [pwu
MPOEKTMPOBAHMN 3HAYeHMEe pacyeTHON ONWHbI criefyeT YTOYHATb B COOTBETCTBMM C TEM COYETaHMEM Harpysok, npu
KOTOPOM BbINOMHAETCH NOAOOP CeYeHU CTEPXKHEN.

8.2 OnpepeneHue pacyeTHbIX ANIUH 3NIEMEHTOB
8.2.1 KoachbdpuumneHTtol H ansa onpeageneHnst pacHeTHOWM ONMHBI 31IEMEHTOB MOCTOSIHHOIO CEYEHMs1 B 3aBUCMMOCTU

OT YCNOBWIA 3aKPENEHMS KOHLIOB U XapaKTepa Harpy>xeHusl criegyet npuHumaTte no tabnuuye 30 CIM 16.13330.2017.

B Ttabnvue 23 npuBedeHbl 3HaYeHUs1 KOIMPMDUUMEHTOB PaCYETHOM [OfUHbI CTEPXHS MNpyU HepaBHOMEPHOM
HarpyXeHuu.

Tabnuua 23

PacueTHasa cxema cTepxHs Koadpdpmument H | PacyeTHasi cxema CTepxHs Koadpdpmument H

1,12 - 0,6

J""rfl I

FELE

0,73 0,56

8.2.2 KoahpumumeHTbl pacyeTHOM ANUHbBI 3NIEMEHTOB NOCTOAHHOIO CeYeHUs C ynpyrmmu 3akpenneHus MM KOHLLOB
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cnepyet onpeaensatb no dopmynam Tabnuupsl 24.

B Tabnuue 25 npuseaeHsl hopMyrbl Ans onpeaeneHns koadduuneHTos xectkocTn L, 1 L', KONOHH (CTOeK) npu
Pasnmn4YHbIX 3aKPENNEHNSIX B paMHbIX CUCTEMAX.

Tabnuua 24

O606LeHHas
pacuyeTHasi cxema

dopmynbl 4ns onpegenexHus
KoappuumneHTa H

YacTHble cnyyau

Pac4yeTHble cxembl

®opmynbl Ans
onpegeneHus
koadppuumeHTa H

b #0252 +12) +54(n+4) | 0=m =00 n=0 ! ny + 18
mln+ 24 +540:+1) ‘_(Ej 2oy +4.5 0
- 5
o 5 | 0,5=1L =20 2,0=L=0,7
n=co 3 0,25 +5.4
py a +54 (n
4 5]
1,02 1L=0,5
I:I =m0 -7‘31=0 NI ?3+4
: T“ ; any
B | #+1
-~ 4
2,02 1210
#=00 N nt 43
03y pt+24: (V)
0,5< 1L=0,7
Ie \, (72 +4.8)(ype +4.8) m=eo; | WE®
3 P e+ 2,40 ym + 2,4) N
0551 =1,0
¢
=~ I
®
WCn
=1 IR n+4.8
on+ 48 V)
. ¢
® 1,02 1L=0,5
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MpumeyaHue - B HacTosAweln Tabnuue NpUHATHI criegytolne 0603HauYeHus:

Ol o,
= — [;gl = .
EI Bl
Yy - KOBMDMULIMEHT XKECTKOCTM YNPYroro 3alleMNIeHUsl, PaBHbIi 3HAYEHUI0 PEeaKTUBHOrO MOMEHTA, BO3HMKAOLLEro B OMOPHOM

ceyeHunn Npy NOBOPOTE ero Ha yron, pasHbin 1,0;

)y - KOSMPUUMEHT XKECTKOCTW YMNpYron Onopbl, PaBHbIi 3HAYEHUID PEaKTWBHOW CWIlbl, BO3HMKAOLLEN B OMOPHOM CeYeHWU npu
cMelleHun ero Ha 1,0.

Tabnuua 25
Pac4yeTHas cxema pambl Homep dopmynsl ans 3HaueHus
onpegenexus Hno T O,
Tabnuue 24
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8.2.3 Koadbcpuumentbl Ky [la Ana ycTaHOBNEHWS pacyeTHOW ANWHBbI fgf =W, fg‘,z = Mol nepecekatoLmxcs

3M1IEMEHTOB MOCTOSIHHOIO CEYEHUs1 B 3aBUCMMOCTM OT KOHCTPYKTMBHOW CXEMbl y3na nepecevyeHus crnegyeT onpenenstb
no dhopmynam Tabnumupl 26.

Tabnuua 26

KoHcTpykuua y3na nepecedeHusi| PacueTHas cxema KOHCTPYKLUMK y3na KoacpcouumerTsl Hu [y
U 3arpyxxeHue
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1 O6Ga anemeHTa He
npepbiBaloTCS,
noaaepkvMBatoLLMn aneMeHT
cxaT

|_,L= i:_:-l:],ﬂ*
e n

o = M+ ) o5
8] (P?E + .?Egjl ’
2 Oba anemeHTa He
npepbIBaloTCS, \ﬁ"l- N L= mr— 0,750, 505
NoAAePKUBALOLLNIA 3aNeMeHT ol 2+ 1y A
pacTsaHyT N u £
Cfy = 0
Nz
L2 L2
3 PaccmatpuBaembii anemeHT N
He npepblBaeTcs, \:EJ' 2 W= /1+082 S =05
NoaAepXnBatoLLMIA NEMEHT tay) e
CXaT, npepbiBaeTCAM N \:ILI-:L el N
nepekpbIBaeTCa (HacoHKOM
Ny
L2 L2
e &%
ho= =% 1408222 | 05
CEQ e ’
Ha = 0,5
3
Ao L 1
El=22 141212
pu 121, oty
4 PaccmaTpuBaeMbli anieMeHT N
He npepblBaeTcs, ,‘E" 2
noaaepXuBatoLLniA aNeMeHT Vv, (‘}1 L= .- D,T"ﬁﬂ =05
pacTsHyT, NpepbiBaeTcs 1 N £l N 92 ;
nepekpbiBaeTca hacoHKon A%
Ty = 0
Nz
L2 L2
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5 PaccmatpmBaeMbliin aneMeHT KL=105
npepblBaeTCs U NepekpbiBaeTcs
¢acoHKoN, NoaAepKMBAOLLNIA 5
3NEeMeHT PacTsHyT U He P Nin 1 iy
npepbiBaeTcs 2= |7
pep npun 121] e
¥
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MpumeyaHue - B HacTosALweln Tabnuue NpUHATLI crieaytolne 0603HaYeHus:

Lo 34 M,

= mzz—@'_’,:—
e Ty

* GPopmyrnbl COOTBETCTBYIOT OpUrMHany. - lNpumeyarHme nsrotosutens 6a3bl 4aHHbIX.

Ha pucyHke 16 npuBegeHo corocTaBreHne 3HaveHun koadduumeHtoB H un |L; nepecekalolmxcss CTepxHen,

onpegerneHHblx Mo dopmynam Tabnuubl 26 M no Tabnuue 25 CI 16.13330.2017. Kak cnegyet 13 pucyHka 16,
KoadpdmumeHTbl, cornacHo CI1 16.13330, He 3aBUCAT OT COOTHOLUEHUS YCUIUIA B CTEPXKHSAX M COBMNagatoT C TOYHbIMU
3HaYeHNAMM TOMbKO NpY HepaboTatoLweM NOAAEPKUBAIOLLEM CTEPXKHE.

My Mg
16 %

14 I1 \ /
L‘I &
12] B
-
-

L 4

—_— ___f
/ /'5’.5
/b s

0,4
0,3
-01 =05 0 05 10 15 20
Ny
I' 2

YenoeHele 0f03HAUEHUA:
------ no Tatnuue 25 CN 16.13330.2017
_________ no cxemam 1 W 2 Tabnuukw 26
no cxemam 3 1 4 Tabnuuw 26

PucyHok 16 - N'padmk onsa onpegeneHus 3HavyeHni KoapduumneHToB pacyeTHbIX ANMH NepeceKatoLLMXCa CTepXHeN (npu
paBHbIX AMNMHAX U XECTKOCTHAX) NPU PasfnnUyHbIX YCUIMSAX B HUX
8.2.4 KoadhpmumeHTbl pacyeTHoW AnvHbl HKONMOHH NMOCTOAHHOIO cevyeHust cBOBOAHbIX UM HECBODOOHBIX paM B

MMOCKOCTU pamMbl NPV OAMHAKOBOM Harpy>XeHuUM BEPXHWUX Y3MOB cregyeT onpenensite no cgopmynam tabnuubl 31 CI1
16.13330.2017.

8.25 I'IpM Hann4nm XecTkoro Ancka nokpbiTua Ui npoaosibHbIX cBs3en no BE€pXy KOJIOHH B paC‘-IeTHbIﬁ onok
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cnenyet BKNK4YaTb NO ABE paMbl C Kaxgom CTOpPOHHI, I'IepI'IeH,EI,I/IKyJ'IFlpHOIZ K MJ1IOCKOCTU paCCManI/IBaeMOﬁ pambl. I'Ipvl
3TOM KOG(*)C*)I/ILI,I/IGHT Heypa pacquH0|7| OnvHbl  Haubonee Harpy>|<eHHO|?1 KONMOHHblI MOCTOAHHOIO CeYeHunda B

NMPOVN3BOACTBEHHOM 3[aHWM C KpaHamyu (MOCTOBbLIMW MM NOABECHbLIMW) NMPY HEPABHOMEPHOM pacnpeaernieHMn Harpy3ok
OT KpaHa crnegyeT onpegenaTb no opmyne

i H S Al S
Hpgay = Zf’:il- Zj=1 = fo;T Zj-=1 By =070, (55)

roe K - koadpduumeHT pacyeTHOM AfMHbI paccMaTpUBAEMOW KOMOHHbI OAHO- W MHOFOMPOMETHOro 34aHust npwu
paBHOMEPHOM HarpyXeHun y3roB, onpeaesieHHbIn cornacHo 8.2.4;

O = f"fy- f Nyay s 30ech Ny - yoUNMe B Hanbornee HarpyxeHHoOM KOTIOHHE paccMaTpUBaeMoil NMOCKOM pambl;

Ny - ycunus Bo Bcex KOMOHHaX (B TOM YucCrie B paccMaTpuBaeMoii) pacHeTHoro 6:oka;

=y :fcgr‘”c,max; 34ecb fc,rmx - MOMEHT WHepuun Hambonee Harpy>KeHHOW KOMOHHbI paccMaTpuBaemomn

MIIOCKON pambl; fﬂ{f - MOMEHTbI MHEPLIMM BCEX KONOHH pacyeTHOro 6r1oka;

i=1,2, ..., #;+1-HOMep KOMOHHbI B MAIOCKOCTM pambl ( A - YUCNO NPoOneToB);
j=1, 2,3, 4,5 - HoOMep pambi.

8.2.6 KoadhduumeHTbl [Lj pacyeTHOW [ANWHbI HDKHEro YyyacTka OJHOCTYMNeHYaTblX KOMOHH Mpu pasfiM4yHoOM

KPENnmneHnn ux BEPXHWX KOHLOB CriedyeT onpefensiTb B 3aBUCUMOCTM OT MPUIOXKEHWSI Harpy3ok, AMUHbI U )KEeCTKOCTEN
BEPXHEr0 W HWXKHEro Yy4yacTkoB no copmynaMm Tabnuubl 28, B KOTOpOW NpvBeAeHbl KOHCTPYKTUBHbIE CXEMb
MPOM3BOACTBEHHBIX 34aHUIA, COOTBETCTBYIOLLME Pa3fINYHbIM Pac4eTHbIM CXEMaM KOMOHH no Tabnuue 27.

Tabnuua 27
PacueTHas cxema| Ycnoswue .
COMOHHLS HarpyKeHWs dopmynbl AN onpegeneHns koadduumeHTa iy HKHEro y4acTka KONOHHbI
KOMNOHHbI
. F, Fg =0 Hi1=2,0
ﬂ‘_
-J\ F, I
3]
3 I,
TF‘ i-Fz'
f=0 " 2 5.2
w66m — [ (2 20 + 1)+ 20]+| 16,6 - 0,515 [(1, 3% + 20)
b
I_L =
12 [ 0.18a(66% — ) + 3.6(2,3% + 3,60
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=0 0,67(5%+n)
ML = —— 7
n+1

=0 Mpn ofeeizn =12

[0,?5— D,IBJE}[K»:(S,BM +1)+2(5.34+1)]
A2

nin+1

npu ofmfam =172

{0,55 + D,U39ﬁ}[m(5,3m 1+ 1053 +2)]
M

M1z = a4 1)

Hiz

_-.Q

=0 e e (n+1,5)+0,22n
N0 dltn+ ) + Bumlm+ 1]

£ =0 _ mipm+D(n+1,9) + 0,228 +[;-?z2 +1,1n(m—1)]mq,n'f?_z
12 0.4+ m2) + 3wl +1)]
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F. Fy=0
. fl 4 . 3,5m° +0,260m° +0,4m +D(n+6)(n+0,15)
11 =
3 F |, %+ nt dnlm® +1,5m+1)
3 I
1
Fivh
Fl =0
2.5m% +(m® +0,4m + 1| 0,260 + 6301 +0,15) + m j=+1
M
K1 =
wt 0% +An(m + 1 5m+1)

MpumeyaHue - B HacTosiwen Tabnuue NpuHATLI cnegyowime obo3HaveHus:

Ly, b

L Al

roe fl , fz, Ll IQ - MOMEHTbl WHEepUMM CEYEHUN W ONMHbI HWKHEr0 W BEPXHEro Y4acTKOB KOMOHHbI

COOTBETCTBEHHO.
Tabnuua 28
KOHCprKTVIBHaﬂ cxema PacyeTHa CDOpMyJ'IbI ana onpegeneHna KOG(b(bI/ILI,MEHTa 8] HWXHEro y4YacTtKka rpaHVILI,bI
npon3BoACTBEHHOIO 30aHNA A CXemMa KOMOHHBbI N3MeHeHnA
KOJTOHHbI napamMeTpoB
F
. : nof (66 — o of (2,20 + 1)+ 2]+ (16,6 — 0,504 (1, 308 +2) Mpn o 1,0
[ T Ry 0180 (66— of) +3.6(2.3 +0f) ) s
27135,
I 051«,{071 '
N3
Aok
. Fa Mpn oy =12 npu oy =1,0
= i, F,
\/(0,7‘6— 0130) [0 (532 + 1+ (5.3 +1)] . n=135- 0350
= h n+1 ' :
i ] mpu oy = 1,2 OEEELO;
Fiohy
2
0,56 — 0,039 [ (5,3 + 1) +(5,3+
$ Dl 5,31+ D +(5,3+)] ooaslero.
#+1 I ’
01 =m=2,0
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Keerionh e F
C |k=L—_==--=2=--_——_-_:=I[___ v m(;'s+1,5)(p+:»:*¢)+0,22?3+[m2 +1,1.>9(m—p)]mphf?; 05151,0
Ky’ ’
ik i 0.4 +02) + Imnlom+ 1] b
IRk 0042210,
: il ’
AR
% 01=m=20
N -
:.:,EF‘ | = = ) [ |_ W]
|r:'."13,5—p']+lr:l."+lfl,4r:'.'+l] D,Ji‘l_l?+|3]lj?+|:|,l5]+r?lp{ |,_+l]
I | AR
—] H mT+R +H4nimT + Lim+1)
Fi+h

MpumeyaHue - B HacTosiwen Tabnuue NpuHATLI cnegyolime obo3HaveHus:

L il A+ F
m:_z;nzz_Ll;p:l; = L 2;@51223_
Iy Iiip ] I afp

Tabnvua 28 (M3meHeHHasa pepakums, Nam. N 3).

8.2.7 OrpaHuyeHus rubkocten cxatbix ctepxHen (10.4 CIT 16.13330.2017) BBOASATCA ANA MNOBbIWEHWSA
9KOHOMWYHOCTU M HAAEXHOCTWU CTamnbHbIX KOHCTPYKUWMA. OTO peanu3yeTca 3a cyeT Gornee nonHOro UCrnosb30BaHus
MPOYHOCTHbLIX CBOMCTB CTanu Kak maTepuana, NOCKOMNbKy C yBeNMYeHneM rmbKoCTn CTepXXHEN YpoBEHb MCMNONb30BaHUSA
MPOYHOCTU CTanu YyMeHblaeTcs. [lpyMeHATb BbICOKOMPOYHbIE CcTann npu  BOMbWKUX FMOKOCTAX 3KOHOMWYECKU
HeuenecoobpasHo. OrpaHnyeHns rMbKocTen CrnocoBCTBYIOT TakkKe YMEHbLUEHWIO WCKPUBIIEHWI CTEpXHEeW npu
N3roTOBMEHNMN, TPAHCNOPTUPOBAHNM U MOHTaXe.

9 PacueT NUCTOBbIX KOHCTPYKLUMA. PacyeT Ha ycTon4yMBocTb
9.1 WN3BecTHas cdopmyna A KPUTUYECKOTO HanpshKeHUs YMpyrom KpyroBon LMNMHAPMYECKON OOOMo4YkM npu

OCeBOM CxXaTtuun

G, = 0,605E¢/ r (56)

nony4yeHHaa Ha OCHoBe NIMHENHON Teopuun, naet 3aBblleHHble 3HaYeHUdA GC?‘ no cpaBHEHWUI C IKCnepunMeHTarbHbIMU

AaHHbIMU. JTO 0b6bsACHAETCA OGONbLUOW YYyBCTBUTEMNbHOCTBIO Takux OBOMOYeK K HavarnbHblM HEeCOBepLUeHCTBaM U
OCTaTOYHbIM (CBapOYHbIM) HAMPSXKEHUAM.

Mockonbky amnnuTyda v gopma HayarnbHbIX WUCKPUBMAEHUN - CnyyaHble BenuuuHbl ((PyHKUMM), KpUTUYeckoe
HanpshkeHne ynpyrow KpyroBoW UunuMHApuYeckon obonodku npu oceBom cxatum B CIT 16.13330 onpepensetca no
dopmyne (56), B koTopyto BmecTo 0,605 BBOAUTCHA KO3 ULMEHT C, ABNsSIOWMIACA yObiBatowen yHKUMEN napameTpa
# ¢ (tabnumua 34 CI1 16.13330.2017).

9.2 B cTpouTENbHBIX KOHCTPYKUMAX MPUMEHSIOTCS OBOMOYKM, HaMpPsKEHWS B KOTOPbIX OnM3KM K pacyeTHOMY
COMNpOTUBNEHNO. TakMe O0BONOYKM PacCUUTLIBATCA C YY4ETOM BIIUSIHUS HayalnbHbIX HECOBEPLUEHCTB W pasBUTUS
nnactnyecknx gedopmaumin. HesbirogHenwen opmon HavyanbHOro UCKPUBIEHNS SBNSIETCS OcecuMMeTpudHas dopma,
nogobHasi nepBov COOCTBEHHON (DYHKLMM naeansHOM 060MoYKN.

YyeT ocecMMETPUYHOrO HavyanbHOro UCKPUBIIEHNS U PasBUTUS NnacTUYeckux AedopMaLnnii CBOAUTCS K pacyeTy
3a npefernoM ynpyrocty BHELEEHTPEHHO CXKaToro CTEPXKHS, NeXallero Ha yrnpyroMm OCHoBaHuM. [nsi o6onovek marnou u
cpefHei rMBGKOCTU y4eT Heynpyroit paboTbl MaTepuana okasbiBaeT CYLLECTBEHHOEe BrUsiHWE Ha MpenenbHYo Harpysky
npu notepe yCTOMYMBOCTM. [N npakTUYeckux pacyeToB 0BOnoYek npu OOCTATOMHO MarnblX # i 3HAYEHMSIX MorydeHa

pacdeTHas dopmyna (155) B CI 16.13330.2017.

9.3 ®opmyna (156) CIT 16.13330.2017 oTHOCKTCS K CNny4vato, KOrga Ha cxkaTtblid Unu CxXaTo-u3rmnbaembln TpybyaThin
CTEPXXEHb OENCTBYEeT pacdeTHas Harpyska, onpepensiemMasi B COOTBETCTBMM ¢ pasgenom 7 CI1 16.13330.2017. Ecnm
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nposepka no aTum TpeboBaHuAM gaeT 3anac Hecyllen cnocobHocTu, npesbiwatowmnn 20%, To orpaHuyeHne no gopmyne
(156) CIT 16.13330.2017 cHumaeTcs, 1 0BOMOYKY B 3TOM Crnyyae HeobXxoOuMO pacCUMTbIBaTb Ha YCTOMYMBOCTb MpwU

oxkatum ¢ usrnbom cornacHo TpebosaHusam 11.2 CIM 16.13330.2017, a pacuyeTHoe HanpsikeHue O onpenensitb no
copmyne

Fs
-9+ (57)
L TR

roe o = M) A - pacyeTHoe oceBoe HarnpsaxXeHue;
= 2efr - OTHOCUTENbHLIN 3KcueHTpUcutet [e=M/N; M - pacyeTHbli MOMEHT; B Cllydae OCEBOro CxaTus
3HadeHue e crniegyeT NpyHMMaThb no dopmyne (16)];

"= AR {F - ycnosHas rubkocTb Tpy6uaToro cedenns (=7 /7).

9.4 TpeboBaHue NpPOBEPKM YCTOMYMBOCTU KOMbLEBbLIX pebep B CBOEN MIIOCKOCTM KaK CXaTbIX CTEpPXHEn wu
nonyyaemMble Npu 3TOM MX pa3mepbl UCXOAAT U3 TOro, YTo pebpa ABMAITCH XKEeCTKUMU aneMeHTamu, obecnevmsaroLwmnmm
obpasoBaHWe y3noBON NNMHMUU MO OKPYXXHOCTU 0BONOYKMN.

10 PacueT anemMeHTOB CTallbHbIX KOHCTPYKLIMA Ha YCTanocTb
10.1 MeTogmka pacyeTta Ha yctanoctb B CI1 16.13330 ucxoguT M3 TOro, YTo SIBNEHMS YyCTanocTu B 3MeMeHTe

BO3HMKAIOT Noj BO3AENCTBUEM MaKCUMarbHbIX HANPSXKeHUA CTya..

CyuiecTByeT 1 Apyroi Noaxod, COrnacHo KOTOPOMY OCHOBHOE BIIMSIHWE Ha YCTanocTHOE paspylUeHue okasbliBaeT
aMnnuTyga HanpsbkeHuin uvkna Cp = {Cpy — Cpein ) 2 . Mockonbky 06e METOAMKM OMMPaloTCst Ha OOHM M Te Xe

JKCNepnmeHTalibHble OaHHble U FABIAKTCA UX annpOKcmmaumeVl, KOHEeYHble pe3ynbTaTtbl, MoJiyd4aemMblie Npu ux
ncnosib3oBaHuUn, marno oTnn4arTCAa opyr OT Apyra.

10.2 lNMpumeHeHne cTanewn MNOBbILEHHOW W BbICOKOM MPOYHOCTM B KOHCTPYKUMSAX, MOABEPKEHHbIX LIMKINYECKUM
BO30EWNCTBUSAM, SABMNSETCA onpaBAaHHbIM TOMbKO MPU OTCYTCTBMU B HWUX CYLLECTBEHHbIX KOHLEHTPAaTOPOB HanpsXXeHun
[1-9 n 2-a rpynnbl anemeHToB no tabnuue K.1 (npunoxexue K) CIM 16.13330.2017].

10.3 lMopaensiowee GOMBLUIMHCTBO CTPOUTENbHBIX KOHCTPYKUMIN, paboTalowmx Ha nepemMeHHble BO3OenCTBuS,
HaxoOuTCA B YCMOBUAX U3MEHYMBOCTU HAMpPSHKEHUN BO BPEMEHU (aMnnuTyda HanpsbkeHUn BO BPEMEHWU He sBNSAETCHA
NOCTOSIHHON), T.€. PEXUM Harpy3ok (U Hanps>KeHUN) He ABNAETCH CTauMOHapHbIM.

Ona Bcex rpynn 3NeMeHTOB BfMAHME HECTaUMOHapPHOCTU MPUBMAMKEHHO YYTEHO NPV Ha3HaAYeHWM YUCMOBbIX
koappumumeHToB B chopmynax (171) n (172) CI1 16.13330.2017.

10.4. JOkcnnyatauus KOHCTPYKUMW Npu Temnepatype A0 MuHyc 40°C He CHWXaeT BbIHOCMUBOCTU CTanbHbIX
KOHCTPYKLMN.

Mpn ©Gomee HM3KMX TemnepaTypax 3dKcnnyatauum TpebyrTca cneumanbHble MeponpuaTiS MO MOBbILIEHUIO
BbIHOCINMBOCTW KOHCTPYKLMI: MPUMEHEHWE CTanen, yaoBneTBopsoLWmx TpeboBaHnsamM no yaapHoW BA3KOCTU; UCKITOYEHne
coeguHeHun ¢ Havbonee OCTPbIMM KOHUEHTpatopamu HanpsbkeHun (7-W m 8- rpynn 3NeMeHTOB); NpUMEHEHue
TEXHOMNOrMYECKNX MEpPONPUATUIA MO MOBLILLEHWNIO BEIHOCIIMBOCTW CBApHbIX COeANHEHUI (MexaHuveckast obpaboTka LUBOB,
onnasrieHne ux B CTpye aproHa u T1.n.).

11 PacyeT Ha ManouMKNoBYy NPOYHOCTb

11.1 PacyeT mMeTannmMyecknx KOHCTPYKLUMIA Ha ManoLMKIOBYIO NPOYHOCTb BEAETCH Ha NepemMeHHble YCUrusa npu
HamMuMM  CnekTpa  9KCMyaTauMOHHbIX  Harpy3oKk W pacnpoCTpaHsieTCsa Ha  MeTamnnmyeckue  KOHCTPYKLUUW,
aKCnyaTUpyoLwmnecs Npm NOHMxXeHHbIX (40 MuHyc 40°C), HopManbHbIX U NOBbIWeHHbIX (80 250°C) TemnepaTtypax.

11.2 Cpok akcnnyaTauum MeTarnnmMyeckmx KOHCTPYKUMA WM CNEeKTp AEWCTBYHOLMX 3KCMfyaTauMOHHbLIX Harpysok
OOMKHbI ObITb 3adaHbl Npy KX MNpoekTupoBaHun. B Tabnvue 29 npuBedeHbl CNeKTpbl MEpPeMEHHbIX Harpy3ok Ans
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rasronbAepoB, asapoanHamudeckmx Tpyd u T.n. npu koadcuumneHte acummetpun [ =0.

Tabnuua 29

[asnenue, % ot P

Yucno HarpyxeHun

YacToTa HarpyxeHui, %

100 2 0,01
85 21 0,1
70 299 1,5
54 881 4,4
37 897 4,5
28 17930 89,5
NToro N=2-104 100,0

Ons BO3D,yXOHaneBaTeJ'Iel7I OOMEHHbIX NevYen UMK U3MEHEHUS BHYTPEHHEero pgaslieHnA OT 0 go [ octaetcs

NOCTOSIHHLIM 1 3a 20 neT akcnnyaTauum coctaenseT 5-10 4.

MarucTpanbHble raso- U HedTenpoBoabl 3a 20 MeT akcnnyaTauuy UCTbITbiBaloT 7-103 LMKMOB ¢ M3MeHeHUeM

pasneHussiot 0 go .

11.3 I'IpOBepKa ManoumMKoBomn NMPOYHOCTN OCHOBHOIO MeTassia 3J1IEMEeHTOB UIn coefMHEHNI Ha cBapke, b6onTax

UK WTblpax ans 5-102  uuknos nponsBoauTcs No dopmyre

Gy = CER Yy (N I D™

roe 23=5-107 - 6a30BOE YMCNO LIMKIOB HArPYXXEHWS NPU pacyeTe Ha ManoLMKIOBYIO NPOYHOCTb;

N - manouuknoBasi 4ONrOBEYHOCTb 3fIEMEHTA MeTannn4eckom KOHCTPYKUUN (I'Ipl/l N:N,u_‘.] OaHHbIN pac4yeT n pacyert

Ha ycTtanocTb no pasgeny 12 CI1 16.13330.2017 cosnagator);

m, ¥ - napamMeTpbl, XapakTepusyruime yron HakrnoHa KpVIBOIZ MarnoumnKIIoBOn YCTanocTu;

M= HQC; B - npuHUMaeTca no Tabnuue 30;

C - KO3(hPMLMEHT, NpMHMMaeMsbii no Tabnuue 31.

Tabnuua 30
HopmaTtusHoe BpeMeHHoe o 390 Cs. 390 Cs. 450 Cs. 490 Cs. 540 Cs. 590
B (4000) (4000) (4600) (5000) (5500) (6000)
conpoTueneHne ctann i,y , MMa 110 450 110 490 110 540 110 590
(krc/em 2 ) (4600) (5000) (5500) (6000)
Mapametp #2) 0,16 0,18 0,20 0,22 0,24 0,26
Tabnuua 31
pynna anemeHTOB Mo 1 2 3 4 6 7 8
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Tabnuue K.1
CI 16.13330.2017

KoadbduumeHT ¢ 1,0 0,90 0,80 0,75 0,72 0,68 0,65 0,62

OcrtanbHble 0603Ha4YeHns npuHUMatoTca no pasgeny 12 CI 16.13330.2017.

Mpwn N:i.""f,;,=5-10j ansa 1-n v 2-i rpynn anemeHToB £=1,52, aona 3-8 rpynn anemeHToB ¥*.=1,85.

Mpu pacyeTax Ha MarnoLMKIOBYIO MPOYHOCTb Mo copmyne (58) 3HaueHWe npousBeaeHus Cil, Y, (A AT he

[OMKHO NpeBbiwath &, {7, .

12 MpoeKkTupoBaHne coeaNHEHUN CTaNbHbIX KOHCTPYKLMUIA

12.1 NMpoeKkTUpoBaHMe CBapHbIX COEaUHEHUN

12.1.1 Tpn NpOEKTMPOBaHNM CBapHbIX COEAMHEHUIN criegyeT BbinonHaTb TpebosaHma TOCT 3822, TOCT 5264,
FOCT 8050, NOCT 8713, NOCT 9087, NTOCT 9467, TOCT 10157, TOCT 11533, TOCT 11534, TOCT 14771, TOCT
14776, TOCT 23518, TOCT 26271 v pasgena 14.1 CI1 16.13330.2017.

12.1.2 Tpn nNpoekTMpoBaHMM CBapHbLIX Y3MOB, OAWH W3 3NEMEHTOB KOTOPbIX WCMbITbIBAET pacTarMsatoLme
HanpsXXeHus Mo TONWWHEe NMcTa, BO n3bexaHne BO3HWMKHOBEHMWS CIOUCTbIX TPELMH B OCHOBHOM MeTarnne npuHMMaroT
KOHCTPYKTMBHbIE pELUEeHNS TaBpPOBbIX W YIMOBbIX COEAWHEHUA C YMEHbLUEHHbIM PWCKOM BO3HWKHOBEHWS CIOUCTbIX
TPeLWH, ANs 3Toro Heobxoammo:

- OTKasaTbCA OT MPUMMEHEHWS OOHOCTOPOHHErO YINOBOrO LIBa W NEpenTu K OBYCTOPOHHEMY CO CBeAEHMEM K
MUHMMYMY KOHLUEHTpauun AedopmMaLMin B BEPLUMHE CBAPHOTO LBa [pUcyHoK 17 a)l;

- MO BO3MOXHOCTU nsberatb npumeHeHus V-obpasHon pasgenku, npumeHsas K-obpasHyto pasgenky [pucyHok 17,
6)l;

- BO BCEX CNny4asix, korga 3To BO3MOXHO, MPUMEHSITb TaBPOBbIe COeANHEHWUsI BMECTO YIMoBbIX [pUCyHOK 17, 8)];

- ONSA CHWKEHUs] pacTArMBaloLUX HaMpsHKEHUA MO TOSLUMHE NIUCTa NMPUMEHATH HETUMOBbLIE PELUEHUS pa3fernku
KPOMOK B YrroBbIX COeaUHEHUsIX [pUcyHok 17, &)];

- B YITIOBOM COEAMHEHWM C OABYMSsI NMPUKPENNSEMbIMU 3NIeMEHTaMM NUCT-NPOKNaAKy NepekpbiBaTb CBApHbLIM LLIBOM
00 NOMOBUHbI TOMLWMHBI MPUKPENNSEMbIX 3NeMeHTOB [pUcyHOK 17, A)].

(N3meHeHHas pegakuus, Nam. N 1).
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Cnesa ot CTpenokK: ¢-C O0aAHOCTOPOHHUMU LWLBaMn 6e3 ckoca KPOMOK; 6-2-c OOHOCTOPOHHMMU LLIBAMK CO CKOCOM oAHon

KPOMKW; 0-c OBYMA npukpennaemMbiMn Yepes NNCT-NPOoKNaaKy aneMeHTamMmu. CnpaBa OT CTPENIOK NOoKa3aHbl
npeanoyTuTerbHble TUMbI coeguHeHun
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i
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i NN

PucyHok 17* - TaBpoBble M YrnoBble COeAUHEHNS!, B KOTOPbIX BO3MOXHO BO3HUKHOBEHMWE COUCTbIX TPELLMH B OCHOBHOM
meTanne

* NameHeHHast pegakuus, Mam. N 1.

12.2 NpoekTUpoBaHMe 60NTOBbLIX COeANHEHUN

12.2.1 B cTpouTenbHbIX CTanbHbIX KOHCTPYKUMSIX MPUMEHSIIOTCA pacyeTHble COoeduMHeHMs Ha 6ontax kak C
KOHTpONMpyeMbIM, Tak U 0e3 KOHTPONMPYEMOro HaTsbkeHust 6onToB. K coeguHEHUsIM C KOHTPONMPYEMBIM HaTsXKeHUEM
6oNTOB OTHOCATCS:

- (OpPUKLMOHHO-Cpe3Hble Ha bonTax, MpuM pacyeTe KOTOPbIX YYMTbIBAETCS BCSH COBOKYMHOCTb COMPOTWBIEHWUIA
TPEHUIO, CMSATUIO U CPesy;

- conaHueBble, NP pacyeTe KOTOPbIX YYUTLIBAIOTCA CONMPOTUBIIEHUS PACTSXKEHNIO GONTOB.
dnaHuUeBble coeIMHeHUs Ha GonTax, paboTalLne Ha pacTsKeHue, paccMoTpeHbl B 12.3.

B coeanHeHusix 6e3 KOHTPOJTIMPYEMOIO HaTAXeHUA UCNOJIb3YHTCA 6onThbI pPa3JyInd4HbIX KraccoB MPOYHOCTU. B
pacyeTax Takmx COeauHEHNI Y4YUTbIBAKOTCA CONPOTUBIIEHUA PACTAXEHUID, CMATUIO U Cpesy be3 y4yeTa Ccui TpeHus.

(N3meHeHHas pegakuus, Mam. N 3).

12.2.2 TpoekTupoBaHue 1 pac4eT 6ONTOBbIX COEAMHEHWI CrieQyeT BbIMOMHATL B COOTBETCTBMU C TpeboBaHMAMHM
pasgena 14 CI116.13330.2017.

12.2.3 B 60MnTOBbIX COEOUHEHUSAX C KOHTPOMMPYEMbIM HaTsXKeHMeM AN OPUKLUOHHBIX COeAMHEHMI Ha Gontax
npu 06paboTke KOHTAKTHbIX MOBEPXHOCTEN POTALMOHHLIM CMOCOOOM CTanbHbIMW LWAPUKAMK crnedyeT MpUHUMaThb
koadppuumeHTt TpeHus H =0,50, a npuM nNeckocTpymHOM, OpoOeMeTHOM unuM ApobecTpyWHoOM crnocobax OfHown

NMOBEPXHOCTU U CTanbHbLIMU LLIETKaMK - ApYro noBepxHocth - H.=0,42.

(N3meHeHHas pegakuus, Mam. N 3).

12.2.4 lpepycmatpuBaeTca OBe CTENeHW COBUrOYCTOMYMBOCTU COEAMHEHUS - MOBbIWEHHas WU HopmarbHas.
Tpebyemas cTeneHb CABUrOYCTOMYMBOCTM 3aBMCUT OT PasHOCTM HOMMHAaINbHBIX AnaMeTpoB OTBEPCTUN 1 6onToB & OT

XapaKTepa Harpy3ok - AMHaMUYeCKOM (eCnv Hapsigy CO CTaTUYECKMMU BOCMPVHUMAIOTCS TakkKe yYuTbiBaeMble B pacyeTe
NOABWXHbIE, BUOpALMOHHbIE, yOapHble Ny Opyrie OAMHaMU4Yeckue Harpysku) uim TONbKO cTaTuyeckon. oBbilleHHas
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COBUIOYCTOMYMBOCTL TpebyeTca Ans &= 2 MM - NPU OUHAMUYECKOM U F=5 MM - npu CTaTMYEeCKOW Harpyskax, a
HOpManbHas CABUIOYCTOMYMBOCTb ANA & = 1 MM - NpY ANHAMUYECKON 1 & = 4 MM - NpU CTAaTUYECKOMN Harpys3kax.

PasHocTb AMameTpoB OTBEPCTUI U BONTOB B 3HAYUTENBHOW CTEMEHM ONpeaensieT 3Ha4eHne CMELLEHUI B LEHTpax
COEAVHEHUI Mocne NPeoaoNieHNst CUM TPEHNS U OOLLMX MEPEMELLEHNA B KOHCTPYKUMU, @ Takke nepepacnpeneneHne
YCUMUI B CTaTUYECKN HEONPEAENUMBIX KOHCTPYKUMSAX. HebGonblume caBUrM MoryT HapyllaTb reOMETPUIO KOHCTPYKLMKN U
CTPOUTEMbHLIA MOABEM, M UX CreayeT paccmaTpuBaTtb Kak npedenbHoe cocTosiHve |l rpynnbl, xapaktepusyemoe
3aTpygHEHUsIMU ANt HOpMasibHOW SKchnyaTauun. 3HauuTEnbHbIA COBUI yCTaHaBNMBAeET npeden SKcrsyaTauMoHHOWM
NPUrogHOCTM KOHCTPYKLMW U SIBMNSIETCSA KpUTEPMEM NpeaenbHOro coctosHus | rpynnbl. 3HadeHust npegenbHbIX CMEeLLEHWUI
npv OUHAMUYECKON Harpy3ke MeHbLUe, YeM NMpPU CTaTUYECKON.

MNoBbilLeHHasn CLI,BVIFOyCTOIZ‘-II/IBOCTb cCoeMHEeHUA rapaHTupyeT OT nodasneHna npenenbHOoro CoOCToAHUA | rpynnbl 1
COOTBETCTBYIOLWMIA KO3 pMUMEHT ¥y co3gaeT obecrnevyeHHOCTb B TpW CTaHdapTa OT HacTynneHws npeaenbHoro
COCTOsIHUA. HopmanbHasi CABUrOyCTOMYMBOCTb COEAWHEHMUSI rapaHTupyeT OT npedenbHoro coctosiHusa |l rpynnel, a
koadhdpuUmMeHT ¥pco3gaeT obecneyeHHOCTb B ABa CTaHAapTa OT HACTYNNEHUs NPpeaenbHOro COCTOSHUS.

KoadhpmumeHTbl HagexHocTn %y 3aBucaT OT cnocoba perynupoBaHus ycunusa HaTshkeHus 6Gonrtos. [lpu

perynvpoBaHnK Mo yriy NoBopoTa ravikv ycunue HaTskeHust 6onTa nonydyaeTcst B cpeaHeM Ha 20% Gonblue yeunusa P,
COOTBETCTBYHOLLENO pacyeTHOMY, T.e. MpUMepHo Ha 10% Gonblue, Yem Npu peryriMpoBaHnn No MOMEHTY 3aKpy4MBaHUs.

O6pbiBbl GONTOB MpY 3TOM WCKIOYalOTCs BereacTBue addoekta camoperynmpoBaHusi. COOTBETCTBEHHO MNpu
perynupoBaHuy Mo yriy noBopoTa ramku koadduumeHT ¥y Ha 10% MeHblue, YeM NpU PerynvMpoBaHUM MO MOMEHTY
3aKpyuMBaHus.

B cnyyae HeBO3MOXHOCTU obecneveHns HaTskeHust 6ONTOB Mo yrny NoOBOpPOTa perynvpoBaHWe ycunui cnepyet
Npou3BoaAUTbL MO MOMEHTY 3akpy4mBaHus. [1py 3TOM pacyeTHbIN MOMEHT 3aKpyunBaHNs JOSMKeH BbiTb yBenvyeH Ha 10%.

12.2.5 MNpoBepKy NPOYHOCTH MO YCNOBMIO NpeaynpexaeHns cpesa 6ontoB Ansg MPUKLMOHHO-CPE3HBIX COeANHEHNN
Ha ©onTax BbINOMHAT, Kak U ANg coeanHeHun Ha GonTax 6e3 KOHTpOonMpyemoro HaTsxeHus, no dopmyrne (186) Crl
16.13330.2017. Npw nonagaHumn pe3bbbl B MIOCKOCTbL Cpe3a B pacyeTe crefyeT yyuTbiBaTb Miowadb cedeHus bonta
" "
HeTTO".

PacyeT ocHOBaH Ha Ucnonb3oBaHUM OedopMaLMOHHBLIX KpUTEPUEB npedenbHOro coctosaHusA. Cnocob o6paBoTku
(OYNCTKM) KOHTAKTHBLIX MOBEPXHOCTEN MNPUHMMAETCA CTanbHbIMKU LeTkamu Ge3 KoHcepBauuu, koraa KoaddUUUeHT
Tpenns H.=0,35.

[MpoBepKy NPOYHOCTU NO YCMOBUIO NpeaynpexageHns Ype3mMmepHbiX nepemMeLleHni casura u gedopmMaunin CMATUSA B
COeOUHEHUN BLIMOMHAKT, MCXoas u3 ycrnosus dopmMynbl (59), B KOTOPOM MepPBbIA YNeH OTBEYaeT TPEeHWIo, BTOPOW -
CMATUIO:

T = Oy o = Lopity + ¥ Ny 113, (59)

roe T - caBuraroulee ycunme OT yYuUTbiBaeMblX paCHeTHbIX Harpya3ok, npuxogduleecda Ha O4UH 6onrT, BOCnpnHMmMmaemoe
TpeHnem wun OOHOBPEMEHHO CMATUMEeM COoeOUHAEeMbIX J3N1eMEeHTOB; MeXay JdNleMeHTaMun CTblka Wunn yana ycunua
pacnpegendaroT B npeanosioXXeHnn ynpyr0|7| pa60TbI CTtanu, HO C y4eToM noaatsimBoCTU coeguHEeHNn B npenefibHOM
COCTOAHUN;

QEJH - pacyeTHOe caBuraruiee ycurnune, KOTopoe MOXeT ObITb BOCMPUHATO KaXK[OW KOHTaKTHOW NOBEPXHOCTbIO
coegnHAeMbIX 3rieMeHTOoB, CTAHYTbIX OOHUM oontowm;

iy - KOO(PMULIMEHT, YyUNTLIBAKOLNA YMEHbLUEHMe HayanbHOro HaTsxeHus 6onTosB nocne obuiero casura B
COeAMHEHUN N NPpUHMMaeMbIi no Tabnuue 32;

T - KO3(PPMUMEHT UCMONb30BaHWUA HOPMATMBHOTO YCWUMMSA CMSATMSA MPU YCMOBMM OrpaHuyeHns Aedopmauiu
cvmaTusa. Ona coegmHeHun ¢ npegBapuTenbHOM Bblibopkow 3as3opoB o =1; 6e3 npeaBapuTenbHOW BblGOPKM
f. MPUHUMaeTcsa no Tabnuue 33;

TP - KOSd)d)I/ILI,MeHT yCJ'IOBI/Il71 pa6OTbI, y‘-II/ITbIBGIOLIJ,I/IIZ Nn3MeHeHne pasHOCT HOMUHaIbHbIX ANaMeTpPOoB OTBepCTMIZ n
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6onToB, HEpaBHOMEPHOCTb pacnpefeneHus ycunui mexay 6ontamu n npuHnMmaemsin no tabnuue 33;

Ny, - HOpMaTVBHOE ycunve cMaTUS Ons paccMaTpuBaemMoro cpesa 6onTta (6ONTOKOHTaKTa), Bbi3blBalOLLEE
aedopmaumio CMATUS cOBUraeMblX 3MEMEHTOB, PaBHYD HOPMaTMBHOW Aedopmauum CMATUSA ﬂp , NpvHUMaeMoun
paBHOW 1 MM npu AMHamuyeckux U 1,5 MM npu cratuyeckux Harpyskax. Mg, onpepensietca no Tabnuue 34 B

3aBWCMMOCTU OT TOJMLLUMH U f5 COEONHAEMbIX 3MIEMEHTOB.

Tabnuua 32

PacuyeTHoe conpoTuBneHne ctanu coeamnHseMbix 3nauenns Ppnpu Harpyake
3MNEeMEHTOB R}. , MMa (krc/mm 2)

AVHaMn4yeckown cTaTUyeckown
[o 260 (27) 0,90 0,90
Cs. 260 (27) 0,85 0,80
Tabnuua 33
KoadhdomumeHt Harpyska PasHOCTb HOMUHanNbHbIX Yumcno 6onToB B COEANHEHUN
OnamMeTpoB &, MM
1-4 5-9 10 n 6onee
' OunHamunyeckas 1 1,00 1,00 1,00
3 0,45 0,55 0,60
CraTtunyeckas 1 1,00 1,00 1,00
3 0,60 0,65 0,70
Yy Niobas 1 0,85 0,95 1,00
3 0,75 0,90 1,00
Tabnuua 34
£y, MM 3Hauenuna My, , kH, Ans anemenTos u3 ctanm
yrnepoancTon HW3KONErMpoBaHHOM
npu & , paBHOW, MM
5 10 15 20 25 5 10 15 20 25
5 40 50 54 55 55 48 60 64 65 66
57 61 62 63 63 65 80 86 89 90
10 50 75 85 89 90 60 86 103 110 112
61 98 110 114 118 80 115 125 133 137
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15 54 85 95 98 100 64 103 115 120 125

63 110 126 133 140 86 125 145 158 168

20 55 89 98 107 110 65 110 120 135 138

63 114 133 145 152 89 133 158 175 180

25 n 6onee 55 90 100 110 115 66 112 125 138 140
63 118 140 152 153 90 137 168 180 182

MpuMeyaHne - 3HayeHus Hag 4epToV - NpyU AMHAMMUYECKOWN (f_'ap =1 MMm), nog 4epTOM - NpU CTaTU4ECKOMN

(f_'ap =1,5 MM) Harpyskax. [py NpOMEXYTOuYHbIX 3HAYeHWsiX & U £y 3HaYeHus Ng,n onpeaensoT NUHENHON

MHTEpnonsaumen.

B OQHOCpEe3HOM coeanHEHNN 51 n 52 paBHbIl OEeNCTBUTENbHON TOMWMHE COeANHAEMbIX 3fIEMEHTOB; B ABYXCpPE3HOM

coeanHeHun ffl - TOJNWwMHa HaKnagaku, fg - NoJioBMHa TOJILWWHbI CTbIKyeMOro JincTa.

(N3meHeHHas pegakuusa, Mam. N 3).

12.2.6 OpUKUMOHHO-CpE3Hble coeauHeHns Ha 6ontax (C KOHTPONMMPYEMbIM HaTSXKEHWeM), MpPUMEHsAEeMble B
KOHCTPYKUMSAX, B KOTOPbIX MEepeMeLleHUs cABUra B COEOUHEHUSX He OrpaHuyeHbl, pacCyMTLIBAlOTCA Ha CMSATUE Kak

coeanHeHne Ha GonTax 6e3 KOHTPONMPYEMOro HaTSKEHMUS, eCNN BOCMPUHUMaeMoe casurarowee yeunue 2y npu Takom
pacueTe nony4aetcs bonbLue, Yem npu pacyeTe no gedopmaunoHHomy kpuTteputo (cm. 12.2.5).

[Mpn pacyeTHON OLEHKE BNUSHUS NEPEMELLEHUIA COABWUra B COEQUHEHUSIX HA pacnpeneneHne yCunmm B ctatmyecku
HeornpeaenMMbIX CUCTEMaXxX pacyeTHOE 3HayYeHne nepemelleHns (cosura) &5 B KaXXOOM COeANHEHWMU NPUHUMAETCS:

[Ans 0gHOBONTOBOroO CoeamnHeHus

g =(5+D,5ﬁp}05; (60)
Ans coeguHeHus ¢ uncnom 6ontos 10 1 6onee

Ao =055+ D,5ﬁp}0£; (61)
npu 4ncne 6onToB cBbiwe 1 o 10 - No NMHEHON NHTepnonsAunKM Mexay dopmynamm (60) n (61).

(M3meHeHHas pegakuus, M3m. N 3).

12.2.7 PacyeT Ha ycTanocTb COeAMHEeHW Ha BonTax C KOHTPONUPYyeMbiM HaTsXXeHueMm criegyeT BbINOMHATb B
cooTBeTCcTBMU C pasgenom 12 CI1 16.13330.2017, oTHOCA (PPUKLUUOHHbIE COEAMHEHUS K 1-W, (PPUKUMOHHO-Cpe3Hble
coeguHeHus Ha 6onTax M3 HU3KONErMpoBaHHOW CTamnu - KO 2-1, U3 yrnepoamMcTon ctanu - K 3-i rpynne 3remMeHToB Mo
Tabnuue K.1 (npunoxexne K) CI 16.13330.2017.

(M3meHeHHas pegakuus, M3m. N 3).
12.2.8 MpoYHOCTb 311IEMEHTOB, O0CNabneHHbIX OTBEPCTUSMU BO (PPUKLMOHHO-CPE3HbIX COeANHEHMSIX Ha BonTax, n B
COeOUHeHUsAX ©6e3 KOHTPONMPYEMOrO HaTsbkeHWst OONTOB, MPOBEPSIIOT C YYETOM MOJSIHOrO oOcrabneHns cedeHun

6onToBbIMK OTBEPCTUAMMN.

Ons coeanHeHnn Ha BonTax (knacca nNpoyHocTu He Hwke 10.9) 6e3 KOHTPONMPYeMOro HaTsbkeHus Heobxoguma
npoBepkKa KpanHew 30HbI Ha BbIpbIB MaTepuana no dopmyne

Ny < Ry la—di 20Tk, (62)

raoe a - paccTosiHie BAOMb YCUIUA OT Kpas aNieMeHTa [0 LeHTpa Gnvkanwero oTBEPCTUS.
(M3meHeHHas pegakuus, M3m. N 3).

12.2.9 [Ina 6onToB ycTaHaBnMBaeTca oAHa wWwanba TONbKO nof BpallaeMbiM 3feMEHTOM (rofioBkon Gonrta unu
ravkomn) npuv pasHOCTU HOMWHAambHbLIX ANMAMETPOB OTBEPCTUA M GonTa, He npesblwakollen 4 MM, B KOHCTPYKLMSX,

79



N3rOTOBMNEHHbIX U3 CTamnM C BPEMEHHbIM COMpOTUBNeHneM He Hke 440 MIMa (4500 krc/cm ).

(M3meHeHHas pegakuus, M3m. N 3).

12.2.10 Pe3bba GonTta AoimkHa pacnonaratbCsi BHE MITIOCKOCTEN cpe3a M OTCTOATb OT Onwkanwen M3 HUX He
MeHee 4eM Ha 5 mm. [onoBku 60NTOB cneayeT pacnonaratb CO CTOPOHbI Goiee TOHKOro aeMeHTa.

12.2.11 Tlpn pasmelleHun OG0NTOB, NPUKPENMSIOWMX OAMHOYHBLIA YrOfiOK, B LUAaXMaTHOM MOpsigKe OTBEPCTUS,
Hanbornee yaaneHHble OT KOHLA yrorka, criegyeT pacnonaratbe Ha pucke, 6rivkanwen k obyLuky.

12.3 ®dnaHueBble coeaMHEHUA Ha bonTax, paboTalowme Ha pacTsKeHne™*

* NameHeHHas pegakuus, Mam. N 3.

12.3.1 ®naHueBble COEOVHEHUS 3fIEMEHTOB OTKPbLITOro npodunsa (OByTaBpOB, TaBPOB, LUBEMSEPOB M T.M.)
NCMOMNb3YyTCS B CTalNbHbIX KOHCTPYKUMSAX, MOABEMKEHHbIX PACTSHKEHUID, PACTSPKEHUIO C U3rMOOM Mpu OOHO3HAYHOW

anope pacTArMBaloWMX HanPsXeHUn ( Spin ! Cpax = 0,5), @ TakKe OENCTBUMIO MECTHbIX MOMepeqHbIX YCUMUA, U He
MCNOMb3YIOTCH B 3NIEMEHTaX CTaslbHbIX KOHCTPYKLWIA:

- BOCMPVHMMAIOLLMX 3HAKOMepeMeHHbIe Harpy3ku; MHOrOKpaTHO AeNCTBYOLME NOABMXKHbIE, BUOPaALMOHHbIE UNn
[PYroro BuAa Harpysk1 C YMCHOM LMKMOB cBbie 107 npu KoadhULMEHTE aCUMMETPUM HAMPSHKEHUI B COEANHAEMbIX

anemeHTax 2= Cyin { Cpay =0,8;
- 9KCNNyaTMpyeMbIX B CUMbHOArpeCcuMBHOM cpeae.

12.3.2 ®naHueBble COeaWHEHWsI crnefyeT BbIMOMHATb TOMBbKO C NpeaBapuUTEnbHO HanpsbKeHHbIMU GonTamu.
3HaueHne npeaBapuUTENbHOIO HaTsHkeHMs 6oNToB Bnp,nﬂ pac4eToB crneayeT NpMHUMaTb

By =035, = 03R4,
rae &p- pacuetHoe ycunve pactskenust Gonta.

(M3meHeHHas pegakuus, 3m. N 3).

12.3.3 [na dnaHueBbIX COeAUHEHUA crnedyeT NpPUMeHATb GONTbl U3 CTanu KNaccoB MPOYHOCTM He Hwke 10.9,
ramkm n Wwamnbbl K HAM.

(N3meHeHHas pegakuus, Nam. N 3).
12.3.4 Cranb dnaHueB gomkHa 6biTb C355 n C390 ¢ rapaHTUMpOBaHHLIMW MEXaHUYeCKMMW CBOMCTBaAMW B

HanpaBneHWn TOMLMHbI NpoKaTa (OTHOCUTESbHLIM CyXeHveM ctann i, =35%).

BpeMeHHOe COMPOTUBIIEHWE B HanpaBfieHUy TOMWMHLI NpokaTta y driaHueB AOIMKHO 6biTb fy, = 0,85, (roe

RE,M- HOpMaTUBHOE 3HayYeHMe BPEMEHHOro COMPOTUBMNEHUS AN OCHOBHOIO MeTarnna, NpMHMMaeMoe MNo HauuoHanbHbIM
cTaHgapTam).

I'IposepKy MeXaHW4YeCKMX CBOMCTB CTanu B HanpaBlieHn TONLWWHbI NpoKaTa OCyLWeCcTBAeT 3aBo - U3roToBUTEI b
MEeTanmnoKOHCTPYKLNNA.

12.3.5. Oedbektbl ctanu gna dnaHueB (BHYTPEHHUE paccrion, rpybble LUNakoBble BKYEHUS U T.M.) OOIDKHbI
yaoBneTBopsTb TpeboBaHuaM, ykasaHHbiM B Tabnuue 35. KoHTponb kadecTBa cTanu MeTodamu yrbTpa3BYKOBOM
OedeKToCKoNMM OCYLLLeCTBNSET 3aBOA - M3rOTOBUTESb METaNOKOHCTPYKLUNNA.

Tabnuua 35

30Ha XapakTtepuctuka gedekra
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nedekrockonum Nrnowaas, cm 2 YacToTa Onuna PaccrtosaHune
Jonyctumas MaKkcumarnbHO mexay
MWHMManbHO MakcMmMmarnbHO gonycTtumasi, cMm aedexkramum
yumTbiBaemasi aonycTumasi MUHMManbHO
JonycTnmoe, cMm

Jlnctel pnaHues 0,3 0,5 10m=2 2 20

MpukpomoyHas 0,5 1,0 3m-l 4 10

MpumevaHuns

1 [JedekTbl, pacCTOAHMA MEXOY KPasiMu KOTOPbIX MEHbLLE NPOTAXKEHHOCTN MUHUMAarbHOIo U3 HUX, OLEeHNBaOTCS

Kak oguH AedekT.

2 Tlo yCMOTPEHUIO WM3rOTOBUTENS METarNIOKOHCTPYKUMIA OedEKTOCKONMYECKUA KOHTPOmNb MaTtepuana dnaHues

crnefyeT BbINOMHATL MOCIE NPUBAPKM UX K 3NeMEHTaM KOHCTPYKLIMIA.

(N3meHeHHas pegakuusa, Mam. N 1).

12.3.6 dacoHku, yxxecTovatowme dpnaHubl (pebpa KecTkocTn), cneayeT BbIMOMHATbL U3 CTanm TeX e MapokK, YTO U
OCHOBHble Npodunu.

12.3.7 [Ona mMexaHM3MpoBaHHOW CBapkuM (OriaHUEBbIX COEAWHEHWIA cnefyeT MPUMEHSITb CMSOLWHY0 CBapOYHYHO
MPOBOJIOKY UITM NMOPOLLKOBYIO MPOBOSIOKY B COOTBETCTBUM C npunoxeHvem [T CIM 16.13330.2017.

12.3.8. Tpn KOHCTpyupoBaHuMM naHueBbiX coeanHeHun 6onTbl cregyeT pacnonaratb  6e3MOMEHTHO
OTHOCWUTENbHO LEHTpa TSKECTU CeYEeHUs COeaMHSIEMOro 3rieMeHTa C Y4eTOM HEepaBHOMEPHOCTU pacnpeperneHus
BHELUHUX YCUIUIA Mexay OonTamy Hapy>XHOW W BHYTPeHHeW 30H (pucyHok 18) B cooTBeTcTBuM C Tabnuuen 36.

MpenenbHoe ycunue Ha oavH GONT BHYTPEHHeN 30Hbl MV = [:',93;;. .
el 4
do, o
=7 | 4y 49
S : |
| NEE B - o
f i 1% f | g * e
t et Lo - A—| ¢
E BRYTDENNET JONB! = p——
A=t ] i~ i Hainall
R i E—}L £ <
SHE T3 T e petefeet? [ ‘
L) L‘ L] !_* -a A { H
. - =Y 7 ] | -
EEEERSIE ~—H— | LT
' £ | W TEr oL
c tli'l +r_' a J:
| LA i Bl -+
a) - U3 LUMPOKOMOJIOYHbIX TaBPOB; 6) - M3 NapHbIX PABHOMOMOYHbIX YrOJIKOB
PucyHok 18 - Cxema dpnaHueBbIX COeAUHEHUIA CTPONUIbHBIX (bepM C nosicamu
Tabnuua 36
ﬂmameTp Tonu.lea OTHOLLEHNE BHELLHETO ycunua Ha oaunH oonTt BHyTpeHHeVI 30HbI K BHELLHEMY
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GonTa, MM cbratua, Mm YCUIMIO Ha OAMH 6onT HapyxHoit soHbl & = A [ A,
24 20 2,6
25 1,8
30 1,5
40 1,1
27 25 2,1
30 1,7
40 1,2

Bontel cnegyeTt pacnonaraTb 6nvke K aneMeHTaMm NpucoeanHIemMoro npoduns, Npyu aTom (CM. pucyHok 18).

kp+dy/2+ 25k £3,5d

az08d,;

roe d ;- HapyXHbI AuameTp Wwanbbl, MM;
d - HApPYXXHbIV AnameTp CTepxHA bonTa, MMm.

12.3.9. Yucno 6ontoB BHYTPEHHEN 30HbI ONpedenseT KOHCTPYKTUBHas dhopMa COeaUHEHUs, a Hapy>XHOW 30HbI -
npegBapuTeNbHO Ha3Ha4YaeTCst U3 yCcrnoBus

EI o E—ni

’

-
roe #g, #y-4mncno 60NTOB HAPY>KHOW U BHYTPEHHEWN 30H COOTBETCTBEHHO;
N - BHelWHee ycunue Ha dnaHueBoe CoeMHEHNe.
12.3.10 dnaHueBble COeaUHEHUS PACTAHYTbIX 3IEMEHTOB KOHCTPYKLMI MPOBEPSIOT pacyeToM Ha NPOYHOCTb!
- 6onToB;
- cbrnaHueB Ha n3rnb;
- coeauHeHus Npy BO3OENCTBMM MOMNEePEYHbIX YCUNUN;

- CBapHOro coeanHeHNs dnaHua ¢ npodgunem.

12.3.11 lMpo4HoCTb hnaHua 1 6oNToB, OTHOCALLMXCS K BHYTPEHHEN 30HE, criegyeT cumTatb obecnevyeHHoNn, ecnu
TonwuHa cpnaHua Haxogutcs B npegenax ot 20 go 40 mm, 6onTbl pacnonoXeHbl B cOoTBETCTBUM € 12.3.8, a Harpyska Ha

OOnT OT EeNCTBUS BHELLHMX YCUITMIA HE NPEeBbIWAeT 3Ha4YeHus, paHoro 0,9 BP'

12.3.12 Tpun pacyeTe Ha NPOYHOCTb OOMTOB M (hriaHua, OTHOCALUMXCS K HAPY>XHOW 30HEe, BbIENSOT Y4YacTKu
draHua, KoTopble paccMmaTpuBatoT kak T-obpasHble dhnlaHUEBbIE COEAUHEHUS LUMPUHON W (CM. PUCYHOK 18).

MpoYHOCTbL coeanHEHUs crieQyeT cunTaTb obecrneyeHHo, ecnv

né‘
N=n, + ZINJ-
J =

’
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roe f"{i.-- pacyeTHoe ycunue Ha j-i 6onT HapyXHOWM 30HbI, paBHOE

I, = min( Ny, Ng) |

34ecb Ngj- pacdeTHoe ycunue Ha j-i 6onT, onpegensemoe u3 ycrnoBusi NPOYHOCTU coeauHEHNs no 6ontam
Ny = (ct— plgX ;) B,

0%, P- koadbduLmMeHTsl, NpUHMaeMble no Tabnuue 37;

Xj- napameTp ecTKocTu 6onTa, onpeaensiemMblit no dopmyre

3
PO
Fo dyl ¢
Wil i+ — ;
2
bj' paccTosiHne OT ocu j-ro 6onTa go Kpas CBapHOro LWBA;

Wi WnpuHa j-ro yyacTtka gnaHua (CMm. pucyHok 18);
t - TonwwmHa dnaHua;

Ng :13%3

Ly P - pacyeTHOe ycunuve Ha j-1 6onT, onpegensemoe U3 ycrnoBusi NPOYHOCTM donaHua Ha n3rmob;

_ 2ABby

H; - napameTp, onpeaensemMsii no dopmyrne Hi= R, wj-.fz ;

{ ;- napameTp, onpeaensiembli no Tabnuue 38 unm n3 ypasHeHus!

15 3.2 nr fnp =0-
1, vil.l: vil. 1) u-il. u-il. u-il.l: vil. 1) ’
*'-;E}l- pac4yeTHOE conpoTuBneHne ctanun ¢)naHu,a.

Tabnuua 37
OTHoLeHVe TonWmHbI chnaHua k anameTpy 6onTa t/d KoadppmumeHThl
o B

0,83 0,336 0,207
1,04 0,388 0,257
1,25 0,425 0,278
1,46 0,470 0,270
1,67 0,527 0,239

Tabnuua 38
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MapamMeTp KecTKoCTM 3Hauenus Tnpu H
6onta X
1,4 1,6 1,8 2,0 2,2 2,4 2,7 3,0 4,0 5,0

0,02 3,252 | 2,593 | 2,221 | 1,986 |1,826| 1,710 | 1,586 | 1,499 | 1,333 | 1,250
0,06 2,960 | 2,481 | 2,171 | 1,962 |1,812| 1,702 | 1,582 | 1,497 | 1,333 [ 1,250
0,1 2,782 | 2,398 | 2,130 | 1,939 (1,799 | 1,694 | 1,578 | 1,494 | 1,332 | 1,249
0,5 2,186 | 2,036 | 1,908 | 1,776 [1,711| 1,636 | 1,545 | 1,475 | 1,327 | 1,248
1,0 1,949 | 1,860 | 1,780 | 1,707 | 1,643 | 1,586 | 1,514 | 1,454 | 1,321 | 1,246
2,0 1,757 | 1,704 | 1,653 | 1,607 | 1,564 | 1,524 | 1,470 | 1,424 | 1,312 | 1,242
3,0 1,660 | 1,621 | 1,584 | 1,548 [1,515| 1,483 | 1,440 | 1,402 | 1,303 | 1,238
4,0 1,599 | 1,568 | 1,537 | 1,508 [1,480| 1,454 | 1,417 | 1,384 | 1,296 | 1,235
5,0 1,655 | 1,529 | 1,503 | 1,478 |1,454| 1,431 | 1,399 | 1,370 | 1,289 | 1,232
6,0 1,622 | 1,498 | 1,476 | 1,454 |1,433| 1,413 | 1,384 | 1,357 | 1,283 | 1,230
8,0 1,473 | 1,454 | 1,436 | 1,418 [1,401| 1,384 | 1,360 | 1,337 | 1,273 | 1,224

10 1,438 | 1,422 | 1,406 | 1,391 [1,377| 1,362 | 1,341 | 1,322 | 1,264 | 1,219

15 1,381 | 1,369 | 1,358 | 1,346 |1,335| 1,324 | 1,308 | 1,293 | 1,247 | 1,210

12.3.13 MpoyHOCTb (pnaHUeBoOro coeanHeHUs Ha OEeNCTBUE MECTHOW MomnepeyHon cumbl criegyeT npoBepsTb MNo
dopmyne

n
QI-:--: =H _ZiRJ'
J=

rae n - 4ucno 6oNToB Hapy>KHOW 30HbI ANA ornaHUEeBbIX COEAMHEHWI 3NIEMEHTOB OTKPbLITOro npodunsa unun obuiee Yncno
6onTOB ANA COeAMHEHNI dNEMEHTOB 3aMKHYTOro NPouns;

Rj— KOHTaKTHbIE yCUnns, MpUHUMaeMble paeHbiMi 0,1 Snana dnaHuesbix coeaMHEHN 3NeMEeHTOB 3aMKHYTOro
npoduns, a AN aNneMeHToB OTKPbITOro Npoduns, onpeaensemMblie No opmyre RJ- = BP - LENEH ;

K- koadhmumneHT TpeHnss coegnHsaemblX NOBEpXHOCTeN hnaHues, NpuHUMaemMbln B cootBetctBun ¢ 14.3.3 CI1
16.13330.2017.

Mpu OTCYTCTBUN MECTHOMN NONEPEeYHOI CUMbl B pacyeT BBOAWUTCA YCHOBHOE 3HaueHne &, = 01 .

12.3.14 TlpM M3roTOBNEHUN KOHCTPYKUMN C naHUueBbIMU COeanHEHUsIMU COOpKYy 3nemeHToB cnegyet
OCYLLECTBMNATb TONBbKO B KOHAYKTOPaX.

Csapky hnaHua v npucoeanHAeMoro anemeHTa crnegyet BbINOMHATE MEXaHW3UPOBaHHbIM CNOCO6OM, Npu 3TOM
TEXHOMOrMsa CBapkuM OOimkHa obecnedvBaTb MWHMMAarbHblE CBapouyHble dedopmaumun craHueB. locne BbINOMHEHWA
CBapKku BHELUHWE MOBEPXHOCTWU (prnaHueB AOMKHbl OblTb OTdpesepoBaHbl. TonwmHa ¢naHueB nocne pes3epoBku
OOMmkHa bbITb He MeHee ykasaHHou B YepTexxax KM nnn KM,

TOYHOCTb W3roTOBMEHUS OTNpaBoO4HbLIX 3IIEMEHTOB KOHCprKLI,I/IIZ Cc (*)ﬂaHLl,eBbIMI/I coeguHEeHnAMMN OO0JDKHa
COOTBETCTBOBATh ClieyLinm Tpe6OBaHI/IﬂMZ

- TQHreHc yrna oTKMoHeHns ope3epoBaHHON NOBEPXHOCTU hNaHLEB He AOMKeH npeBbiwaTh - 0,0007;
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- NnpeaenbHble OTKIMOHEHUS HE AOMKHbI NPEBbIWATL CreaYLWMX 3HaYeHNA, MM
0,3 - 3a30p Mexay BHELUHEN NITOCKOCThLI0 hriaHua 1 pedpoM CTarlbHON JIMHENKY;
11,5 - cmeLleHne dnaHua OT MPOEKTHOIO NOSIOXKEHNST OTHOCUTESNBHO OCEN CEYEHMS MPUCOEANHAEMOrO d1IEMEHTA;

- Aonyckaemoe OTKITIOHEHWE OJIMHbI 3J1eMEeHTa C Cp]'laHLl.eBblM coegnHeHnem npu I'IpOGKTHOVI ANMMHE 3NneMeHTa, M.

cB. 4,5 oo 9-#2;

CB. 9 oo 15-+25.

Kannbp amameTpom, paBHbIM HOMWHANbHOMY AvameTpy GonTa, AOMMKEH NpW KOHTPOSbHOW cOopKe NMPOXOAUTb BO
BCE OTBEPCTUSA COEANHEHMS.

12.3.15 TlpegBaputenbHoe HaTshkeHne 60NTOB MNpyM MOHTaXHOW cbopke dnaHUeBbIX COeAVMHEHWN cnegyet
NPOM3BOAUTL 3aKPyYMBAHUEM raek [0 3HaYeHuss MoMeHTa 3akpyumnsaHusa My, onpeagensemoro no opmyse

M; = nkBod |

roe n - koddUUNEHT, NpMHUMaeMbIn paBHbiM 1,06 nNpu HaTsbkeHun 6onToB, 1,0 NpU KOHTPOME YCUIUS HaTsKEeHUs

6onTos;
I - cpegHee 3HadeHue koahdMUMEHTa 3aKkpyuvMBaHWSA ONS KaXOonm napTum ©onToB NO cepTudukaTty unum

npuH1uMaemoe pasHbiM 0,18 Npu OTCYTCTBUM TaknX 3HAYEHWUI B cepTudukare;
Bj- younue npesaputensHoro Hatsxenus 6onTo., TC, onpeaensemoe B COoTBeTCTeMM ¢ 12.3.2;

d - HOMVHanbHbIV AnameTp 6onTa, M.
(M3meHeHHas pegakuus, M3m. N 3).

12.3.16 KOoHTpOmnb ycunusa HaTshkeHus cnedyeT OCYLIeCTBMSATb BO BCEX YCTAHOBMEHHbIX BonTax TapMpoBaHHbIMU
AVHaMOMETPUYECKMMM KIoYaMn He paHee Yem vepes 8 4 nocre BbINOMHEHNst HAaTSKeHUS BCeX BONTOB B COeAMHEHNN.

KoHTponb crnegyeT ocyLecTBnATb MO MOMEHTY 3aKpy4uBaHus, onpegensemMomy B cootseTcTBuu ¢ 12.3.15.

OTKNOHEHME (aKTUYECKOrO0 MOMEHTa 3akpydMBaHMS OT pacyeTHOro AormkHO ObiTb oT 0 go 10%. Ecnn npwm
KOHTporne obHapyxaTcs ©onTbl, HE COOTBETCTBYIOLLME ITOMY YCMOBUIO, TO YCUMME HATSXKEHUS Takmx OOMTOB LOIMKHO
ObITb AOBEAEHO OO TPebyeMOoro 3Ha4YeHNs ¢ NocneayroLWmMM KOHTponem vyepes 6 u.

(M3meHeHHas pegakuus, M3m. N 3).

12.3.17 Tocne BbINOMHEHWNS MOHTaXKHOW COOPKM KOHCTPYKLUN OTKITOHEHUSA OT MPOEKTHbIX JIMHENHbIX Pa3MepoB U
reomeTpuyeckon hopmbl riaHLEeBbIX COeaUHEHUA He OOMKHbI MPeBbIlWaTh Creayrowmx 3Ha4eHU, MM:

0,2 - npoceeT mexay dhnaHuamm nnm riaHLeM 1 NOJTKOW KOSTOHHbI MOCIe NpefBapuTEeNbHOro HaTsXKeHnss 6onToB
Mo SIMHMM CTEHOK 1 NONOK Npocuns;

0,6 - TO ke, No kpaaMm cnaHueB Npu TonwmHe dnaHues 4o 25 mMm;
1,0 - TO Xe, NO Kpasim chnaHueB nNpu TonwmHe naHues cB. 25 Mm;
LWyn TonwmHon 0,1 MM He JOMKEH NPOHUKATL B 30HY paanycom 40 MM OT ocu GornTa.

(N3meHeHHas pegakuus, Mam. N 3).

12.4 Oo6enbHbIe coeaguHeHuUs
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12.41 [ioGenbHble coeanHeHUs1 credyeT MpPUMEHATb NpU  NPOEKTUPOBAHUU  CTarbHbIX  KOHCTPYKLMA,
M3roTOBIEHHbIX M3 CTaNM C HOPMaTMBHLIM BPEMEHHbLIM ConpoTuBreHnem oT 355 go 590 MMa (ot 36 go 60 kre/mm 2), u
atobenen, N3roToBrneHHbIX N3 CTanu ¢ HOPMaTUBHBIM BpeMeHHbIM conpoTusnexHnem ot 210 go 1500 MMa (ot 21 go 150
krc/Mm 2 ), paboTalolmx B YCMOBUAX CTATUYECKOrO HarpyKeHWsi M 3KCMiyaTMpyeMblX B panoHax C pacyeTHOM

TemnepaTypon 0o MuHyc 65°C.

lMpMeHeHue KOHCTPYKUMA Ha A0ernbHbIX COeAMHEHUSAX He [OO0MyckaeTCcs B CWUlbHOArpeccuBHbIX cpefax 6e3
obecneyeHnst 4ONONHUTENBHOM 3aLUNTLI Y3ra KpenneHus.

Oiobenn gomkHbI COOTBETCTBOBATL TpeboBaHMSAM OENCTBYIOLLMX CTAaHOAPTOB UM UX NPUrOAHOCTb AOSMKHA ObiTb
noaTBepXxaeHa Anst NPUMEHEHNS B CTPOUTENBCTBE B YCTAHOBNEHHOM 3aKOHOAATENBCTBOM MOPSAKE.

O6nacTb NpUMEHEHUSs, MEXaHUYECKNE XapaKTEePUCTUKM U YCTaHOBOYHbIE MapamMeTpbl Aobenen NpuUHUMaloTCa B
COOTBETCTBUM C UX TEXHUYECKUMM NACNOPTaMN MEXAHUYECKMX XapaKTePUCTUK MO AEMCTBYIOLLUM CTaHaapTaMm.

Mpuctpenka Aw6ensaMm TOHKOCTEHHbIX Mpodunen u HaCTUMOB OCYLLECTBASETCS K HECYWWUM CTarbHbIM
KOHCTPYKLMAM TonwmHon ot 3 o 40 mm.

(M3meHeHHas pegakuus, M3m. N 1),

12.4.2 KpenneHus KOHCTPYKTUBHbLIX 3M1EMEHTOB M3 CTanu TonWwuHoOM {<1,5 MM K MeTannn4yeckomy OCHOBaHUIO C
ncnonb3oBaHneM OrbenbHbIX coeanHeHnin paccumTbiBatoT B cootBeTcTBUM ¢ 10.1 11 10.2 CI1 260.1325800.2016.

PacyeTHble conpoTueneHus oaHoabenbHbIX cCoeauHEHU cnegyeT NpUHUMaTh no Tabnuue 39.
PacueTHoe conpoTvBneHue Ha cpe3 R aoobens B Tabnuue 39 onpenensieTcsi B 3aBUCUMOCTU OT HOPMaTUBHOIO

3Ha4YeHnA conpoTtumneieHusa (npe,qena I'IpO‘-IHOCTVI) crTanm Rrhm’ npumBeaeHHoOro B TexXxHM4eCkoM nacnopte arbens,

AeneHHOM Ha KoadULIMEHT HaAeXHOCTN No matepuany awobena Y,,;=1,25.

Tabnuua 39
HanmeeHHoe COCTOSAHME 3NnemMeHToB coegunHeHunsa PacueTtHoe conpoTtueiieHne
PacTtaxeHue CmMsATME M OTPLIB COeAMHSAEMbIX 3/1IEMEHTOB R =R/
u — “tun Ym
BbiaeprueaHne arobens 3 onopHOro anemeHTa —
P P Rdo = D=3Runo ;de
Cpes cTepxHsa arobens _ i
P P Rch‘ - O*SRdrm / ¥ md

MpumeyaHue - 7Y, - KOIMPMULIMEHT HaALEXKHOCTU MO MaTepuarny OCHOBHOrO MeTanna, npuHumaemsii no Crl
16.13330.

(N3meHeHHas pegakuus, A3m. N 1, 3).

12.4.3, Tabnuua 40 (UckntoveHsl, N3am. N 1).

12.4.4 TonoBka grobens gomkHa ObiTb pacnonoxeHa Hag 6oree TOHKMM U3 COeAMHAEMbIX JIUCTOB.
(N3meHeHHas pegakuus, Mam. N 1, 3).

12.4.5 PacueTHble ycunus, KOTopble MOryT ObiTb BOCMPWMHATBHI OAHUM Awobenem, crnegyeT onpegensaTtb No
cdopmynam:
- Ha cmaTne npucoegmHseMbix areMeHTOB B KOHTaKTe ¢ Albenem:
J’Vdp = R“(jZf?b'}"C ,
roe ¢ - omameTp grbens;
Zr - HaVMeHbLUas cymMMapHas TomLwWMHa CoeAHAEeMbIX S1IEMEHTOB;
R,, - pacyeTHOE CONpOTMBREHME CTaNM NPUCOEANHSIEMbIX 3NIEMEHTOB MO NPOYHOCTY;

¥ - KO3 buLmeHT ycnosuin paboTel 6onToBoro coeanHeHus no tabnuue 41 Cr 16.13330.2017;
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Y - KO3(hdDULMEHT ycrnoBuin paboTbl COeANHAEMbIX 3NTIEMEHTOB, NPUHMMAaEMbIN (B COOTBETCTBUN C TpeboBaHUAMU
CI1260.1325800) no tTabnuue 40a.
Tabnuua 40a

OMeMEHT KOHCTPYKLN KoacbduumeHT ycrniosui pabotsl Y .

CoeavHenusi, paboTatolme Ha cpes Ha arbensix:

- cMATUE NucTa TonwmuHom Ao 0,7 MM BKITHO. 0,8

- CMATUE NCTa TONWKUHOM A0 2,0 MM BKITHOM. 0,85

- Ha cmsATne metanna onopHoro anemeHTa npyu 3.2+/¢/d <2.1:

N,;=32R,dtNt/d]y,,,

roe f - HoMMHanbHbIN avameTp abens;
- TonLmMHa 6onee TOHKOro U3 CoeaMHSAEMbIX 31EMEHTOB;

ij. - HOpMaTmnBHOE COMpPOTUBIIEHNE CTalrIM ONMOPHOIro afieMeHTa Nno NPo4YHOCTH;

Y i - KOIMMDULMEHT HAAEKHOCTU MO MaTepuany oNopHOro afieMeHTa.
- Ha cpes awobens:

Ny =R A% Y Vg  Ema

* popmyna cooTBeTCTBYyeT opurnHany. - lNpumevaHne narotosutens 6a3bl AaHHbIX.

it )
roe Ay =md” /4 - pacyeTHas nnowans ceyeHus aobens;

M, - YACNO pacyeTHbIX CPe30B O4HOro arobens;

R - pacueTHOe conpoTuBneHue Ha cpea Atobens no Tabnuue 39 npu cobnioperum yenosuin Nyg < LSN 4, nnm
> N, <1,5SNy;

Y; - KO3MMULMEHT, YUYUTLIBAIOLMIA BEPOATHOCTL MNOTEPU HECYyLel CMOoCOBHOCTN COoeAMHEHNUs MO CMATUIO,
onpegensemsin No opmynam:

Y, =10 npu t = 3,0 mm;
Yt =1 _2(]_‘?\}7dp’(" d.s')(l_”’3)

npu 1,5 <1 < 3,0 mm;

Y; - KOAPDULMEHT, yUUTbIBAIOLLNIA TUN COEAUHEHNS, onpeaensembln no Tabnuue 41;

e e —
i O — ——
[ -

KoadpdpuumeHt ; 1.0 0.8

Tun coeamHeHus - -~
J— i
—— R—
=
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Tabnuua 41

Twvin coeanHeHns




KoadpdpuumeHt ; 0.7 0.6

V...~ HOpMaTUBHOE 3HAYeHWe paspylualollen Harpyskv Ha cpes Atobens no pesynbTaTtam WCMbiTaHWii Y3roB B

COOTBETCTBUN C TEXHNYECKMM NacnopToMm.
- Ha BblpblIBaHME TOHKOrIo JINCTa nog rofioBkON Arobens:
- AnAa CtTaTn4eCkKnx Harpysok

N dp = Rﬂ dw! )
- ONsl BETPOBbIX (MMM NPY COMETaHUM BETPOBBIX U CTATUYECKUX) HAarpy3oK
Ndp =0,5R,d,, 1,
roe d,,- amametp ronosku gobens;
{- TonwmHa 6ornee TOHKOro U3 COeAMHSAEMbIX 3IEMEHTOB;
R,, - pacueTHoe conpoTMBREHUE CTanm NpUKpenseMoro afieMeHTa no BpeMeHHOMY COMPOTUBIEHMIO.
- Ha BbigeprueaHue grobensi:
‘Nda = Rdr} AZ <N rec / Y
rae A, = ndt,,- pacdeTHas nnowaab Npu BbligeprusaHnm aobens;
d - AvameTp arbens;
1o, - 3 DEKTUBHAS TOMNLLMHA ONOpHOTo anemeHTa, fy, = 0,67,;

R,, - pacuyeTHoe conpoTuBneHue Ha BbigepruBaHve fAwobens no Tabnuue 39, roe R, - HopmaTtuBHOE
COMPOTVBIIEHME CTasnu OMOPHOro 3fIEMEHTA Mo MPOYHOCTH;

N .. - HOpMaTUBHOE 3HaYeHWe paspyLualoLLlei Harpy3ku Ha BbipblB AKGens No peaynbTaTtaM UCMbITaHUI Y3NoB B
COOTBETCTBUM C TEXHUYECKUM NacrnopToM.

(N3meHeHHas pepakuus, Mam. N 1, 3).

12.4.6 Yucno grobenen # 4 * B coegnHeHun npy genctemm cunel N cnegyeT onpegensrtb U3 yCrnoBus

nz NN -

roe ijn- MUHUMalnbHOE 3Ha4YeHne pac4eTHOro ycununa ana ogHoro atobens, BblYMCNEHHOE B COOTBETCTBMM C 12.4.5.

* O6o3HaueHne 1 cbopmyna COOTBETCTBYKT OpUrnHarny. - I'Ipmmeanme narotoBuTens 6asbl AaHHbIX.

12.4.7 B pgrobenbHbIX COeAMHEHUSIX NMpU AEWCTBMM MPOAONbHOM cumnbl N, npoxogsilen 4Yepe3 LUEHTP TSHKeCTU
CcoeOuHeHUs, pacnpegernenne ee mexay aobensamm criegyeT NPUHUMAaTbL PaBHOMEPHBIM.

Mpn QOencTBMM Ha COeAMHEHME MOMEHTA, BbI3bIBAKOLLEro CABUI COEAMHSEMbIX 3MIEMEHTOB, pacnpeaeneHve
ycunun Ha arobenu crnegyet MpuUHUMATb MPOMNOPUMOHANbHO PaCCTOSAHUSIM OT LieHTpa TSDKECTU COeAMHEHUsT [0
paccmartpuBaemoro atobens.

(N3meHeHHas pegakuus, Mam. N 1).

12.4.8 [Owbenn, paboTalowmne OOHOBPEMEHHO HA COBUI W  pacTsbkeHWe, crnegyet NpoBepsATb Ha
paBHOAENCTBYIOLLEE YCUIUE.

12.4.9 PacuyeTHble CeYeHUsi 3MeMEHTOB MpWU COeAMHEHUWM UX AtobGensmu criegyeT onpedensts 6e3 yyeta
OoTBEpPCTUN, 06pasyemMbix arodensmu.

12.4.10 MNpwn gnameTpe (B munnumetpax) agobens 2,6 < < 6,4 MMHMMarbHbIE pacCTOsIHUSA OT LieHTpa Abens oo
Kpas anemeHTa U mexagy ueHTpamu giobenert nNpuHMMAKTCA B COOTBETCTBUM C TpeboBaHuamu Tabnuupl 10.2 CI
260.1325800.2016 paBHbIMKM 4,5 do (3mecb do - OnameTp OTBEpCTUs) unuM B COOTBETCTBUU C AEeUCTBYIOLLMMU
cTaHgapTamum Unm TeXHUYEeCKMMN nacnopTamu, HO He MeHee 2d He3aBUCUMO OT HarnpasneHus yCunun.

(M3meHeHHas pegakuus, M3m. N 1).
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13 Pepmbl U3 OANHOUHbIX YrOJfIKOB

13.1 O6wme nonoxeHus

13.1.1 Tllnockne depmbl C nosicamnm U pPeLeTKon Uu3 OAMHOYHLIX YroSiKOB, MNPUKPennsemMblXx B yanax
NPeuMyLLECTBEHHO OOHOW MOSKOW (BHAxXMeCTKy), BbIMOSHSATCA CBapKOMW YrNOBbIMU LUBaMW, OYrOoBON TOMEYHOW CBapKOW
(B TOM uncrnie nponnaeneHmeM) unu Ha 6ontax (B TOM 4YnNCIe BbICOKOMPOYHbIX).

13.1.2 Tnockne epmbl U3 OAMHOYHBLIX YrONKOB MPUMEHSIIOTCS B MOKPLITUAX 34aHUA BMECTO TPagULUOHHbBIX dhepm
13 NapHbIX Yrorkos, TaBPOB M T.M. kak 6onee TeXHONOrNYHbIE.

XapaktepHasi 0OCOBEHHOCTb OHOYrONnKOBbIX epM - acCUMMETPUS CeYEHUA U MPUKPENMEHUN 3SMNeMEHTOB
OTHOCMUTENbHO MNJIOCKOCTU (pepMbl, Bbi3biBalOLLAs CMELLEHME MNPOAOSbHbIX CUIT C OCEW YrOMKOB B CTOPOHY MOMOK,
napannenbHbIX MAOCKOCTU ¢hepMbl (B CTOPOHY OOYLUKOB). 3TO CMeELleHMEe 3aBUCUT OT psga (pakTOpoB: XKECTKOCTU
CeYeHUs MOSICHOIO Yrosika Ha KpyYyeHue, CTEMEHW 3alleMIIEeHUs1 ero OT CKPyYMBaHMUSA, U3MMOHOM XEeCTKOCTM ero Morok,
TMNa yana (Hanmums 1 pasmepoB (HaCOHKWU, HANMMYUSA MPUKPENSIEHWIA MO BTOPOW MOMKe, YUCNa CXOOSALWMXCHA B y3ne
3MNEMEHTOB peLLEeTKM, 3HaKa U 3HAYEHUS YCUITUIA B HUX, YITIOB NPUMbIKAHWUS K MOSICY) U APYTUX.

N3rmbatome MOMEHTBI B Yronkax BO3HUKAKOT OT HEOAHOPOOHOMW XeCTKOCTU npuKkpenneHni. PacyeTHble 3HaveHus
9KCLIEHTPUCUTETOB NPOAOSIbHBIX CUM U3 MIOCKOCTU hepMbl ("9KCLIEHTPUCUTETOB MPUKPENMEHUs") £y, OTHECEHHbIX K
reomMeTpUYeCKon XxapakTepucTuke ceveHns z, npuesedeHsl B Tabnvue 42.

Mpu >eCTKMX NpUKpenneHmax OOUHOYHBIX YFOMKOB NO OOHOW Morike (cBapkow unu 6onee yem ogHWM 6onTom) B
HMX BO3HUKalOT AobGaBOYHblE (MOMMMO MOMEHTOB OT BHEY3MOBOW Harpysku, PacLEHTPOBKW Y3IOB U XECTKOCTU Y3NoB)
nsrmbarome MOMEHTbI Takke M B MNNOCKOCTU depMbl. [10 3HaKy 3TM MOMEHTbl TakvMe, YTO BbI3bIBAlOT CMELLEeHne
NPOAOSbHLIX CUIT B CTOPOHY NMepbeB Yronkos, a N0 abCoNOTHOW BENMYMHE COCTaBMsAT Okono 60% COOTBETCTBYHOLUMX
MOMEHTOB M3 MnockocTn depmbl. OTHECEHHbIE K Z 3MNUPUYECKME 3HAYEHUS "OKCLEHTPUCUTETOB MPUKPENSEHNs B

NnockocTn epmbl” ., (COOTBETCTBYIOLMX YKa3aHHLIM 406aBOYHLIM MOMEHTaM) TaKkke NpuseaeHs! B Tabnuue 42.

Tabnuua 42
OnemeHTbl peleTkn hepm M3 PaBHOMOMOYHbBIX YTONKOB OTHOCUTENbHbIE 3KCLEHTPUCUTETI
npukpenneHns

B NITOCKOCTN 13 NNOCKOCTN
depmbl Efm depmbl E{}.

MpukpennsemMble N0 OOHON NOJKe:

- pacTsHyTble 0,36 -0,6

- cXKaTble 0,48 -0,8

- pacTaHyTbIE U CXKaTble, NpuUKpennsemble ogHUM 60nToM (a— ZD);Z -1,0

Mpukpennsemble No ABYM NOSIKaM:

- pacTsiHyTble 0,12 -0,2

- cKaTble 0,24 -0,4

MpumevaHue - B HacTosien Tabnuue NpUHATBLI cneaytoLime 0603HavYeHns:

& - paccTosiHue oT obyLuKa yrornka 4o ocu bonta (pucka yronka); £, z - cm. 13.2.1.

13.1.3 B oTnuume OT MPOCTPAHCTBEHHBIX PELUETYATLIX KOHCTPYKUMA M3 OL4MHOYHLIX YronkoB Tuna onop JIOT
nnockne depmbl MOKPBLITUI XapakTepuayloTcs: G6onee BbICOKMMW COOTHOLUEHUSIMU YCUIUA B 3fieMEHTax peLlleTkn u
MOSICOB U COOTBETCTBEHHO MEHbLUEN pa3HULENn ceYeHUn 3TUX INEMEHTOB; HanMunem pacTaHyTbiX U Npu 6ecnporoHHbIX
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peweHnax n3rmbaembix NOSICOB, 3aKkpenneHnem cxartbiX nosacoB (I'IpOFOHaMM B y3nax mnun Hacturnom no BCEN ,EI,J'IMHe) oT
CKpy4nBaHUA. YkasaHHble 0COBEHHOCTH onpegennnn ncnonb3oBaHnMe Ona nioCKux cbepM ocobori MeToauKu pacyeTa,
OCHOBaHHOW Ha npAMomM y4yete BHELEHTPEHHOCTU yCI/IJ'II/Iﬁ B CTEPXHAX (bepM.

13.2 Pacuet
13.2.1 Pac4yeT anemMeHTOB (bepM U3 OAMHOYHBLIX YIOfKOB CrneayeT BbINOMHATbL C Y4eTOM M3rMdarowmx MOMEHTOB B

nnockocTvt pepmbl M, 11 3 nnockocTn hepmbl My, onpeaensieMblx No popMynam:

Mx:Mp-l'emNz; Myzey}"rz, (63)

roe MP = Mg + M, +Mf ; Mg , M, Mf - n3rnbarolime MOMEHTbI OT BHEY3NOBOW Harpysku, OT PacLEHTPOBKM
CTepPXKHEN B y3nax 1 OT NepeMeLLeHN CUCTEMbI (OT KECTKOCTM Y3rI0B) COOTBETCTBEHHO;

N - npogonbHas cuna, NpMHMMaemasi CoO 3HaKOM, COOTBETCTBYHOLMM 3HaKy ycunus ("mroc” - Npy pacTskeHuu,
"MUHYC" - Npu cxaTun);

z=2(1-0,5d - paccTosiHue OT LeHTpanbHOM ocK A0 cepeanHbl TOMLMHBI MOSKA YronkKa;

Zj- pacCTosiHME OT LieHTpanbHOW OCU A0 HapY>XHOW rpaHu NosKn yroska;

S Efy - OTHOCUTESIbHbIE IKCLIEHTPUCUTEThI NMPUKPENIeHWs, onpeaensemblie no Tabnuue 42 (ans nosicoB goepm

S = E:y =0).

Marmbatome MoOMeEHTbI Mlij' s Mg s Mf , Mp cnegyet npuHMMaTb NOJIOXKUTESIbHbIMU, €CJTIM OHW BbI3blBAKOT
pacTaXXeHne Ha nepe yrosika, n otpuuaTtesibHbiIMA - B 06paTHOM cny4yae.

MOMEHTbI OT XXECTKOCTU Y3rOB Mf Mpy pacyeTe pacTAHYTbIX 3MEMEHTOB, @ TaKkKe NPU OTCYTCTBUM MOMEHTOB
Mg. n A, yautbiBaTh He cneayer.
13.2.2 PacuyeT Ha MNpOYHOCTb BHELEHTPEHHO CXaTblX, CXKaTO-U3rMGaeMblX, BHELEHTPEHHO pPaCTAHYTHIX U

paCTFIHYTO-VI3FI/I6aeMbIX 3NIeMEeHTOB M3 OAMHOYHbIX YrOoJyiIKOB, HEe noaBeprarwmnxcAa HenocpenCcTtBeHHOMY BO34ENCTBUIO
OVHaMUYeCKNUX Harpya3ok, criegyeT BbINOJIHATb Mo cbopmyne

N
- e, (64)

roe V- koappuLmMeHT, onpeaensiemblii no Tabnuue 43 B 3aBUCUMOCTH OT YCIIOBHbIX OTHOCUTESbHBIX KCLIEHTPUCUTETOB
ST

¥. - kK0adhMumneHT ycnosun paboTel, onpegensiemsii no Cl 16.13330.

Tabnuua 43
YCROBHBI OTHOCUTENLHBIN KoadhpuLmeHT %' npy yCrnoBHOM OTHOCUTENLHOM 3KCLIEHTPUCUTETE U3
3KCLIEHTPUCUTET B NIOCKOCTU e
MIockoCTN hepmbl =y, paBHOM
depmbl =y

0 -0,2 -0,4 -0,6 -0,8 -1,0

-1,0 0,60 0,56 0,52 0,48 0,44 0,41

-0,8 0,67 0,62 0,57 0,52 0,48 0,44




-0,6 0,74 0,68 0,62 0,57 0,52 0,48

-0,4 0,82 0,75 0,68 0,62 0,57 0,52

-0,2 0,90 0,82 0,75 0,68 0,62 0,56
0 1,00 0,90 0,82 0,74 0,67 0,60

0,05 0,93 0,93 0,84 0,76 0,68 0,61

0,10 0,90 0,90 0,85 0,77 0,70 0,62

0,15 0,87 0,87 0,87 0,78 0,71 0,63

0,20 0,83 0,83 0,83 0,80 0,72 0,65

0,25 0,81 0,81 0,81 0,81 0,74 0,66

0,30 0,77 0,77 0,77 0,77 0,76 0,67
0.4 0,71 0,71 0,71 0,71 0,71 0,70
0,6 0,63

0,8 0,55

1,0 0,50

1,2 0,45

1,4 0,41

3HayeHus £, crnegyeT onpeaensts no gopmyrie

£, =e,flz,

(65)

roe €y - 9KCLEHTPUCUTET NPOLOSIbHOM Cumibl B mrlockocTu depMbl (&€, = M, F A7), Bblumcnaembii ¢ yyeTom 3HakoB

n3rnbaroLLMx MOMEHTOB U NPOAONBHOM CUMbl (MONOXUTENBHOMY 3KCLIEHTPUCUTETY COOTBETCTBYET HarnpaBsrieHue K nepy,

a oTpuuaTenbHOMY - K OBYLLKY yroska).

OKCUEHTpUCUTET MNPOAOMBHON CWUMbl M3 MNOCKOCTU )epMbl COBNagaeT C IKCLEHTPUCUTETOM MNPUKPEnneHus
(8y =M, /N € =e,/z; )-cm 13.2.1).

B ocTanbHbIX cnydadax pacyeT cneayert BbIMOJIHATb No cbopmyne

roe “0u Y- koopamHaThl paccmMaTpMBaeMOM TOUYKM CEYEHUS Yronka OTHOCUTENbHO ero rmaBHbIX ocen (pUucyHok 19).

N3rnbatoLime MOMEHTbI Mxnw

N

An

M, =M,cosct— M, s o,

My, =M,mo+Mycosct

+ My

i

Xght

i

Jo

Jon

MJ"D cneanyert onpenendatb no cbopmynaM:

i = R},"}-’c

(66)

(67)

(68)

roe (é- Yron HakrnoHa rnaBHbIX OCEN CeYEHUst Yrorka K Nonkam, OTCYUTbIBAEMbI OT FOPU3OHTaNbHON ocu (pUCyHoK 19).
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PucyHok 19 - CeveHunsi 3nemMeHTOB 13 OAUHOYHBIX YrOJKOB
Warnbatowme momenTtol M yu MycnenyeT noacraenAtb B hopmMynbl (67) n (68) co cBoumu 3Hakamu (cm. 13.2.1).

MomeHThI MHEPLNN CeYeHnd f.xn n f.}'lil Ona paBHOMOJIOYHbLIX YrOJIKOB cliefyeT onpenendatb nNo COpTaMeHTy. Ons

HepaBHOMOMOYHbIX YroNKOB MO COPTaMeHTy Obo3HayeHue fyu cooTBeTCTBYeT 0603HaYeHNIo Dymin , a fxu cnepyet
onpegenatb nNo hopmyne

g = It iy =iy (69)

13.2.3 Pac4eT Ha NpOYHOCTb BHELIEHTPEHHO CXaTbIX U CXKaTO-U3rnbaemblx BEPXHUX NOSICOB hePM U3 OAMHOYHbIX

YrOnKkoB, HEMNpPepbIBHO pPackpensieHHbIX W3 MNNOCKOCTU epMbl KECTKMM HacTUIOM W He MOABepralwLmxcs

HenocpeacTBEHHOMY BO34ENCTBUIO QUHAaMUYECKMX Harpy3ok, criegyeT npoeepsTb no gopmyne (105) CIM 16.13330.2017,

paccmaTpuBasi cedyeHue Mnosica Kak TaBpoBOe, MpuM 3TOM KOIMMUUMEHT N Mpu IKCUEHTPUCUTETE B CTOPOHY MOMKK
(obywwka) cnegyet npuHMMaTh paBHbIM 3,0, @ Npu 3KCLEHTPUCUTETE B CTOPOHY CTEHKM (nepa) - pasHbim 1,0.

13.2.4. PacyeT Ha yCTOMYMBOCTb BHELIEHTPEHHO CXaTbIX U CXXaTo-u3rnbaemblx 31EMEHTOB U3 OAMHOYHBIX YTrOfKOB,
He MMeLWUX MPOMEXYTOYHbIX 3akpenneHu B OOHOM HarnpasneHwu, crnegyeT BbINOMHATL no copmyne (109) Crl

16.13330.2017, B KOTOpOW KOS PUUUNEHT ift, onpedensieTcsa no popmyne

1

g, =

1 1

- 1
+(2- 02T, )| — - ——

('pﬂl_}' i} I"'pﬂ.ru f-px,;, A

(70)

B dopmyne (70) koapduumeHtsl Pery m Fep, cnemyer onpenensTb B cooTBeTcTBUM C TpeGosaHusmu Crll
16.13330 B 3aBMCUMOCTM OT YCMOBHOWN rMBKOCTU ?'"x,:, i U ?'-_}I,:, max (BbIYUCMIAEMON COOTBETCTBEHHO OTHOCUTENBHO OCcew

Xy — Xgw Yg — ¥y ) v NpuBEOEeHHOro OTHOCMTENbHOrO SKCLeHTpucuteTa Mufy, n i, , ANA paBHOMOMOYHBIX YrOMNKOB
onpegensemoro no opmMynam:

Mg, = LOGE, . (71)

Moy = 212 €50 (72)
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me  SnT T (73)"
e =m "
Jo = My (74)

* Gopmyrbl COOTBETCTBYET OpurMHany. - lNpumeyarnme nsrotosutens 6asbl AaHHbIX.

[na paBHOMOMOYHbLIX YrOMKOB Mpu E:.P =-0,8 (T.e. oNa CxKaTbIX 3MEMEHTOB peLleTKX, NpUKpennsaemMbiX No OAHOM

nonke cBapkom unm ogHum 6ontom n bonee) sHadeHusa i, cnegyeT onpenensats no Tabnuue 44.

Tabnuua 44
Si/(?:l—lgl-?:pbljlﬁcI/?':—:'I?(B;MFTJ'?S:KZ%‘?M KoadbdpuumeHnt o1, npm E{}. =-0,8 1 Npu yCnoBHOM rMBKOCTN B NNOCKOCTU
depmbl £, HaMMeHbLLEN XECTKOCTU Yyrornka iyu Inax , PaBHOW
0 0,5 1,0 2,0 3,0 4,0 5,0
-1,0 0,44 0,43 0,42 0,40 0,32 0,26 0,22
-0,8 0,48 0,46 0,44 0,40 0,32 0,26 0,22
-0,6 0,52 0,49 0,46 0,40 0,32 0,26 0,22
-0,4 0,57 0,51 0,47 0,40 0,32 0,26 0,22
-0,2 0,62 0,54 0,49 0,41 0,33 0,27 0,22
0 0,67 0,57 0,51 0,42 0,34 0,28 0,22
0,2 0,72 0,59 0,52 0,43 0,36 0,29 0,23
0,3 0,76 0,60 0,52 0,44 0,37 0,30 0,23
0,4 0,71 0,61 0,53 0,45 0,38 0,31 0,23
0,6 0,63 0,58 0,53 0,46 0,39 0,32 0,24
0,8 0,55 0,53 0,51 0,45 0,38 0,31 0,23
1,0 0,50 0,48 0,46 0,42 0,36 0,30 0,22
1,2 0,45 0,43 0,41 0,38 0,33 0,27 0,21
1,4 0,41 0,39 0,37 0,34 0,30 0,25 0,20

3Ha4yeHnsa n3rndbarLwmx MOMEHTOB qu n M.}'IZI , HeobxoauMmble AN BbIYUCHEHUS YCNOBHbIX OTHOCUTESIbHbIX
OKCLUEHTPUCUTETOB E}.’D n E_].Iu npu pacyeTte Ha yCTOIZLII/IBOCTb, cnenyet npuHuUMatb AOnd CeYeHun ¢ HambonblUMM U

HaMMEHbLUNM 3Ha4YEeHUAMU MxB npepenax cpe,u,He|7| TpeTn ANMNHbI CTEePXHA.

Koadhpmunent (F'x,;,mx cnenyet onpefenate B cootBetctBuu ¢ 7.1.3 CI1 16.13330.2017 gns HauMmeHblUen
rMOKOCTU CTEePXKHA (OTHOCUTENBHO OCKn & — X7 ).
13.2.5 PacdeT Ha YyCTOMYMBOCTb BHELIEHTPEHHO CXaTbIX W CXaTo-usrmbaemblXx BEpXHUX MOSICOB depMm un3

OAMNHOYHbIX YrOJIKOB, HEeNnpepbIBHO pacKpenneHHbIX U3 Ni10CKOCTU (beprI XEeCTKMM HacCTUIoM, a TakKxe yCTOI;I‘-II/IBOCTb
OPYrnux aneMeHToB, C NPOMEXYTOYHbIM 3aKpenneHnem mexny ys3namm B OOHOM HanpaslieHun, crenyeT BbINONHAThL B
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cooteetcTBUM ¢ 9.2.2 CI 16.13330.2017, npvHMMan B KadyectBe 1., € U W COOTBETCTBYIOLIME XapaKTepUCTUKU B
NAOCKOCTU, NEPNEeHOUKYNSIPHOW K MIIOCKOCTU 3aKpensieHuns!.

13.2.6 PacyeTHble gnuHbl fg_;' anemMeHToB hepM M3 OOMHOYHLIX YIOMKOB CrieAyeT NpuHuMaTh no Tabnuue 45.

Tabnuua 45

SnemenTe! depm PacuyeTHas anvHa -'»'1@;'
CxaTble 1 pacTsiHyTble Nnosica, ONopHbLIE PAcKOChl M OMOPHbIE CTOWKM 0,9;
Cxaro-nsrmbaemble nosica (B NNOcCKOCTV hepMbl) 0,8}
Packocbl 1 OCHOBHbIE CTOWKM (NepedatoLue nonepeyHyto cuny) 0,8.'!11
JononHuTenbHble CTOWKN (BOCMPUHMMAIOLLME TONBKO MECTHYHO Harpy3ky) 0,9;1

MpumeyaHue - B HacTosiwen Tabnuue NpuHATLI cneyolime obo3HaveHus:

I- reomeTpuyeckada arnnHa anemMeHTa (paCCTOﬂHVIe MeXay UeHTpamMu y3nos; Npu He LEeHTPUPOBaHHbIX y3nax -
paccToaHmne Mexay To4kamMmu nepeceyeHnsa reoMmeTpmn4eckmnx ocen SJ'IeMEHTOB) B MS10CKOCTN (bepMmbl;

.!-?1 - paccTodaHne mexay onvxanwmmm y3namu no AglnHe anemeHTa.

13.2.7 lMpun BeccacoHOYHbIX y3nax cnegyet NpoM3BOAMTbL pacyeT MOSICHbIX 3MIEMEHTOB B y3nax Ha y4dacTkax
Mexay MPUKPenneHMsaIMn 3aNeMeEHTOB peLlleTkM Ha casur no dopmyne (42) CI 16.13330.2017, npuHumas B kavectee Q
pa3HOCTb MepneHAMKYIAPHbIX K OCM MOsica COCTaBMSOWMX YCUMMIA B 3NIeMeHTax pelleTkn, a B kadectBe [, Su t -

reoMeTpuyecKne XxapakTepuCTUKN CeYEHNS Yrofika OTHOCUMTENbHO OCK X-X.

13.2.8 Pac4yeT cBapHbIX TOYEYHbIX COEAMHEHMIN B MPUKPENNEHUSX INIEMEHTOB M3 OAMHOYHbIX YrOSiKOB (PUCYHOK
20), Ha penctBvMe NPOAOSMbHOM CWUMbl U MOMEHTa B MIIOCKOCTM pPacriofioXeHnss Todek cregyeT npov3BOAWTbL MO
dhopmynam:

- Ha Cpe3 To4eEK

W (73)

1
_ n 2 2
roe 9= ;Z:‘=1 (a; +07),
- Ha CNOXHOe pas3spyLueHue (cpes 1 pa3pbiB UMK CXKaTUe) OCHOBHOMO MeTarna, OKpy»KatoLero TOYKu:

a) B NPUKPENNSIEMOM 3IIEMEHTE:

non g =0,58(F +1)

i =0.8R8,. 76
[L160F +1+ d + ) ; (76)
npu g <0560 F+1)
id =088, . 77
[058(F+0) +0.5d +m+ gt , (77)

©0) B MOSICHOM 3MneMeHTE:
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npu t29=0,58 (& =30°)

h
[L16( + hisin 6) +d +mlt

<08R, . 78)

npn t28<0,58 (& <30°)

N
[(0,58 +tg &) + 0,5 +m + 20/ cos 8¢

=088, (79)

PVlcyHOK 20 - Cxema CBapHOro To4e4YHoro coeanHeHna OByx afieMeHTOB U3 OOMHOYHbLIX YroJ1KOB

13.3 KoHcTpyupoBaHue

13.3.1 lNpn npoekTupoBaHMm depM M3 OOMHOYHBLIX YrONKOB criegyeT CTPeMUTbCH K BbINOMHEHUO y3noB 6e3
acoHOK, AnA Yero npuHUMMaTb pa3mepbl NMOMOK YrOMKOB B MNIIOCKOCTM depMbl BO3MOXHO O0mnbwvMKM ANs NOSICOB U
BO3MOXXHO MEHbLUNMW AF1S 3[IEMEHTOB PELLETKM.

13.3.2 TonwmHa nNpuKpennsieMbIX 3NEMEHTOB PELUETKU He LOIPKHA MpeBbilaTh TOMNWMHbI nosicoB. CymmapHas
TOMNWMHA nakeTa geTanew, CoeAMHSIEMbIX OYyroBOW TOYEYHOW CBAPKOW CO CKBO3HbLIM MPOMMaBfieHWEM, HE [OMKHa
npesbiWaTb 26 MM.

13.3.3 PaccTosiHns mexagy KpasiMym CMEXHbIX 3N1IeMEHTOB peLLeTKN B y3rax criegyeTt npuHuMaTtb He MeHee 5 MM, a
pacCTOAHUS MeXAy KpasMu SNEeMEHTOB PeLLeTKM U BHYTPEHHEW CTOPOHOW BbICTynaroLllen MOMKW yrorika nosica - He
MeHee paguyca 3aKpyrrieHus Mexay nosikamm 3Toro yrorka.

13.3.4 [Insa obecneyeHns pasmeLLeHns CBapHbIX LWBOB UM BONMTOB B Npedenax Nosiok MOSICHbIX YrofikoB 0e3 ux
ylmpeHuss B yanax (6e3 cacoHok), a Takke Ons obecrneyeHusi pe3ku YronkoB pelleTku 6e3 ckoca Monok criegyeT
CMellaTb TOYKM MepecedeHnss Oocer SMEMEHTOB pelleTkn B y3fnax C OCel MNOSICOB B CTOPOHYy OOyLIKOB (C

COOTBETCTBYIOLLUM YHETOM BO3HUKAIOLLMX NPU 3TOM M3rMbatoLLMX MOMEHTOB B CTEPXKHSAX M, cm. 13.2.1 )-

13.3.5 B cny4yae HeOoCTaTO4YHOro pasmMepa MoJIOK MOACHbIX YronkoB AnA NpUKpenneHunAa K HUM 3fieMeHTOB
peweTkn B OTAENbHbIX y3nax (bepM cnenyetT npeaycMatpuBaTh yWLMPEeHUe 3TUX NnoJioK anBapKoﬁ K HUM CbaCOHOK BCTbIK
C 3a4MCTKOW LLUBA C BHyTpeHHeIZ CTOPOHbI MOACHOIO yrosika 3anognuuo ¢ NOBEPXHOCTbIO MOJIKN.
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13.3.6 CBapHble TOYKU B NPUKPENTIEHUAX SNEMEHTOB 13 OAMHOYHBIX YrorkoB crieflyeT pasMelLlaTb B COOTBETCTBUM
C BO3MOXHOCTAMU WMeloLeroca o00opyaoBaHUA And cBapku. Touku criegyet pacnonaraTb Ha MakKCuUMarbHbIX
paccTosiHUSIX Opyr OT gpyra B OOAWH WNW gBa psida napannenbHo ocu yronka. Kaxgbii koHeu, anemeHTa crnegyet
NPUKPENNATbL He MeHee YeM ABYMsS Touykamu. PaccTtosiHusa mexay UeHTpamm Todek B NtoboM HanpaBneHuu crnepyet
npuHMMaTtb He MeHee 1,5d, a pacCcTosiHMSA OT LEHTpa TOYKM OO KpaeB anemMeHTa (nepa unuv Topua yrosika) - He MeHee
1,2d, rge d - HOMVYHanNbHbIM AnaMeTp TOYKU B MNIOCKOCTU Cpeaa.

13.3.7 3a oceByl NNockocTb epmbl (COBMELLAEMYO C pa3bUBOYHOM OCbIO B MflaHE U C LEHTPOM OMOPHOro
pebpa) crnegyeT nNpuHUMaTb MNNOCKOCTb, yAaneHHyl OT obyllka yromnka BEpXHero nosica Ha paccTosiHWe, paBHOEe
pPacCTOSHWIO A0 LIEHTPa TAXKECTU CeYEeHUS BEPXHEro Nosica C OKPYrneHnem 4o 5 MM B MEHbLLYK CTOPOHY.

13.3.8 CxxaTble onopHble PackoChbl U CTOMKU U Apyrue CUNbHO HarpyXeHHble 3NEeMEHTbl peLleTkn U3 OOUHOYHbIX
YrOfnkKOB criefyeT BbIMOMHATbL C MPUKPENfieHMeEM MX B y3nax MO ABYM MNonkam, T.e. C MPUKPENSIEHMEM MOk,
nepneHamKynapHONn K NnockocTn hepmbl, K COOTBETCTBYHIOLLUM MOSKaM NOSICHbIX YrOMKOB UMK K ONopHoOMy pebpy depmbl
(HenocpeacTBEHHON NPUBaAPKOW BAPUTBIK UM C MOMOLLIbIO MPUBAPEHHOW MITaHKM UMW MPOKNaaKu).

14. ®epMbl U CBA3U U3 THYTOCBapPHbIX Npodunen

14.1 MaTepunanbl

14.1.1 Matepuan npocunen HasHadaetcd B cootBetctBum ¢ [OCT 30245 wn CI1 16.13330. MMNpodpunm
N3roTOBMSAIOTCSH U3 NMCTOBOW ropsvekaTtaHoW cTanu, MOCTaBAsSeMOW B pyfioHaXx: YrnepoavcTon oblero HasHavYeHus
TonwuHon 4 mm n 6onee no NOCT 14637 n TonwuHon 3 mm no NOCT 16523; HM3KONErMpoBaHHOW TOMLWMWHON 4 MM 1
6onee no NOCT 19281 n TonwwmHon 3 mm no FOCT 17066.

14.1.2 1N MOHTa)XHbIX pnaHLEBLIX Y3510B pacTAHYTbIX NOSICOB NpumeHstoTcs 6ontel no FTOCT 32484.3.

(N3meHeHHas pegakuus, Mam. N 3).

14.1.3 Ona cnaHueB pacTaHyTbIX MOSICOB MPUMEHSETCA TONCTONMCTOBas ropsiiekaraHas TepMoobpaboTaHHas
cTanb, pacyeTHoe COMPOTUBNEHUE KOTOPOW B HanpaBneHUu TOMWMHbI NpoKaTa NPUHUMAaeTcs paBHbIM g =275 MMMa
(2800 «krc/cm 2 ). WaroToneHve bnaHUEB W3 [OPYrMX MapoK HU3KONErMpoBaHHbIX CTaneil, NPUMEHsIeMbIX NS
CTPOUTENBLCTBA, OCYLLECTBMASETCA TONBKO C NPOBEPKON MEXAHUYECKMX CBOWCTB CTanu B HanpaBfeHUN TOMNLWMHbI NpokKaTa.

(N3meHeHHas pegakuus, Nam. N 3).

14.1.4. PacuyeTHble CONPOTUBIEHUS THYTOCBapHbIX npodunen cregyet npuHumatb no CI 16.13330. Crneayet
yuuTbIBaTb NOBLILLEHWE Npeena TeKy4ecTn Matepmnana 3a cHeT yNpoYHEHNs1 30H 13rnba.

14.1.5 TlpounupoBaHHbIN HacTWUI OOMNycKaeTcs MNPUKPEnnATb K MosicaM  caMoHapesalowumu  Gontamu
M6-8gX20.56.099 [4], ToueuHOW cBapkon nnu grodensavnm [2].

14.2 MecTHasi yCTOWYMBOCTb CTEHOK NPU COCPEAOTOYEHHbIX Harpy3kax

14.2.1 MNpun coBnageHUn NIIOCKOCTU OEUCTBUS Harpy3ku C NSIOCKOCTbIO CTEHKM [onMpaHue no Tuny, ykazaHHOMY Ha
pucyHke 21 6)] Hambonbluee 3Ha4YeHNe COCPEAOTOYEHHOM Harpy3ku U peakuumn B ONOPHOM CeYeHWUU, AENCTBYOWEN Ha
Kaxxayto CTEHKy, criefyeT onpegensTb:

a) peakumo KpamHeln onopbl, Harpy3ky Ha KOHLle KOHConu K Ha y4yacTtkax 1,5h’ [rae h'=H-2t, Ha pucyHke 21 a)],
npunerawLwmux K onopam, no gopmyne

2 z
B <e'Ryye| TA+093,7 | (30)

0) peakuuio NPOMEXYTOYHOW OMOPbl U OMOPbl KOHCOMNW, Harpy3Ky Ha y4acTKax, PacrnoNOXEeHHbIX Ha pacCTOSHWUM
6onee 1,5h’ o1 onop, no dopmyne
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B E:ER}%[I 11+ 2,4J§J

o/ F, |P, P,
B 7 2 28 ISS S 2 1 P
1) 1 15 P17 15 15
A A
dl
. -1

a) - CXxema Harpysok u peakuuii; 6) - onupaHue Yyepes Npoknagky; 8) - HeNocpeACTBEHHOE OnvpaHue

PucyHok 21 - K pacyeTy MeCTHOIN YCTOMYMBOCTU CTEHOK 3NIEMEHTOB U3 rHYTOCBapHbIX Npodunen

(81)

14.2.2 lNMpwn HecoBnageHn NIOCKOCTU OENCTBUSA Harpysku ¢ NOCKOCTbIO CTEHKWU [onvMpaHue no Tuny, ykazaHHOMY

Ha pucyHke 21 8)];

=5 10_3523}.'}‘6(980 +42§— 0,225’;— 0,11%] o1
z H

B 55.10-3;23}%(3050+23§—0,09?§;—5%J P2,

=[115-015~ 133—0333_-?
e AL T )

r R,
Py =|106-006—122-0,22 =
£ 230 )

B dopmynax (80)-(85):
t - TonwwHa cTeHkn npodouns;

Z - YCrOBHas AJIHa pacnpeeneHunsi CocpefoTOYEeHHOro rpy3a, He NpeBbillatollast BbICOTY CTEHKU h
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# - BHYTPEHHUI pagunycC 3aKkpyrneHusl, He nNpeBbllaoWnii 4t;
Ry- Mna;

Fn F-kH.

14.3 Yanbl hepm ¢ HenocpeacTBeHHbIMU NPUKPENSIeHUSIMUA 3NIEMEeHTOB peLleTKU K nosicaM

14.3.1 O6wume nonoxeHus

B y3nax depm C HenocpeaCTBEHHbIM MPUKPENSEHVEM 3NEMEHTOB peLleTku K nodcam (pUCyHoOK 22) cnefyet
npoBepATb (cornacHo 15.2.5 CIN 16.13330.2017):

- HECYLLY0 CNOCOBHOCTbL CTEHKM (MOIKN) Nosica, K KOTOPOW NPUMbIKAET dNEMEHT PELUETKY;

- HECYLLYIO CMIOCOBHOCTb anemMeHTa peLleTkn B6nmM3n npuMbIKaH1s K MOSACY;

- MPOYHOCTb CBapPHbIX LUBOB.

B npvBeaeHHbIX ganee dopmynax npuMeHsaoT 0603HavYeHns:

N - ycunue B NpyMMbIKaloLLEM 3NIeMeHTE (peLLeTKn);

M - n3rmbaroLmn MOMEHT OT OCHOBHOIO BO3AEMCTBMS B MPMMbIKAIOLLIEM 3fIEMEHTE B NIIOCKOCTU (DepMbl B CEYEHMM,
coBnagaoLLemM C NpuMMbIKaloLen CTEHKON (MONKon) nosica (MOMEHT OT >KECTKOCTM Y3MOB criegyeT yyYnTbiBaTb COrfacHo
15.2.2 HacTosiwero CI1; ana cdepm n3 Kpyrmnbix Tpy6 - aHanornyHbIN MOMEHT B pacCMaTpuBaeMoM 3fIEMEHTE B CEYEHUN,
npoxoasilem Yepe3 TOYKy NepeceveHns ocu 3Toro anemeHTa ¢ obpasytoLlelt nosca);

F - npogonbHas cuna B Nosice CO CTOPOHbI PacTAHYTOro afieMeHTa peLleTKy;

A - nnowagb NonepeyHoro ceYeHns nosca;

R}I' pacyeTHOE conpoTuBieHne cTarm nodca,

t - ToNwKHa CTeHKM (MOMKK) Nosica;

£~ Yron npMMbIKaHWsl 3NeMeHTa PeLLEeTKU K NosCy;

A’d - nnowanb nonepevyHoro ce4eHusa aremMeHTa peLLleTKH,
f’d - TOJNIWWMHA CTEHKHN (I'IOJ'IKI/I) ANieMeHTa peLUeTKH;

Ryd - pac4eTHOoe conpoTuBIieHne CTann anemMeHTa peLlueTKn;

E - NONoBMHa PacCTOAHUA MeXAY CMEXHbIMU CTEHKaMU 3r1eMEHTOB PELLETKN UNnu nonepeHHon CTEHKOM packoca n
OMOpPHbIM perOM; paccTtoaHne gOoJNKHO ObITb 4OCTATOYHbLIM ANS1 HANOXEHUs ABYX CBaApPHbIX LLUBOB.
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a) - K-obpasHbii Npy TpeyronbHoM peLueTke; 6) - TO e NMpU PaCKOCHOW PELLETKE; 8) - ONMOPHbIN; 2) - Y-00pasHbliii; 0) -
X-06pasHbiig; €) - T-obpasHbIi

PucyHok 22 - Y3nbl (hbepm 13 rHyTocBapHbix npodunen

14.3.2 PacuyeT y3noB ¢hepM 13 rHyTOCBapHbIX npodunen

14.3.2.1 Y3nbl bepm M3 3aMKHYTbIX THYTOCBapHbIX Npodunen NpSAMOYronbHOro ceyeHus (PUCyHoK 22) cnegyet
npoBepaTb cornacHo TpeboBaHuaM 14.3.1, a Takke YuMTbiBaTb HeCyLlyl CrnocobHOCTb OOKOBOW CTeHku nosica
(mapannenbHOM NNOCKOCTM y3ra) B MECTE NPUMbIKAHUSA CXAaTOro afieMeHTa peLleTku.

14.3.2.2 B cnyyae OOHOCTOPOHHErO MPUMbIKAHWUSI K MOSICY ABYX UNu Gonee 3reMeHTOB peLLeTKM C YCUIMSIMU
pasHbIX 3HAKOB [CM. PUCYHOK 22 a), 6)], a Takke O4HOro anemMeHTa B ONOPHbIX y3nax [cM. pucyHok 22 g)] npu d/D=0,9 un

£/5% 0,25 Hecyllyo cnocoBHOCTL CTEHKW nosca crnedyeT NpoBepsTh ANA KaXAOro NPUMbIKAIOLEro 3nemMeHTa no
copmyne

15AF (04 +18g/8) faih o
N+ 5 =1
dp "?rc"fd"fDRyf (& +g+¢2Df) ’ (86)
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roe Y4 - KOOMMUUMEHT BIUSAHUS 3HaKa YCUNUS B MPUMbIKAIOWEM 3MeMeHTe, MNpuHMMaeMblil pasHbiM 1,2 npu
pacTtskeHun 1 1,0 B ocTanbHbIX Ciy4vasx;
Y - KO3(pUUMEHT BNUAHMSA NPOJOSNbHOM CuMbl B MOsce, onpeaensieMbin Mpu cCXaTum B NOsICe, ecnu

|F|IEHR}) >0,5, no dopmyne

vp=15-|F|/(AR,),
B OCTarbHbIX crnyyasx % =1,0;

b - ONHa y4vacTKa JNIMHUKN nepeceveHna npuMblkarwero anemMmeHTa ¢ noacomMm B HanpaBlieHMM OCU NodAca, paBHasA
dy i sin ot

7 =(D-d)/2.

14.3.2.3 Hecyulyto crnocoBHOCTb CTEHKM nosica B Y-06pasHbiX yanax [cMm. pucyHok 22 2), d)], a Takke B yanax,
yKasaHHbIx B 14.3.2.2, npu g/b>0,25 cneayeT npoBepaTh no dopmMyne

W +1LTM i dy) fsin e
Yo ¥aYpRyt (B +2./2DF) (87)

dopmyna (87) oTHocuTes K T-, Y- n X-o6pasHbiM y3nam, a Takke Npu 4oCTaToqyHO 60MbLUO pas3aBUXKKE packocoB -

K y3anam K-obpasHoro Tuna. B mocnegHem crnydae yCrnoBHOW rpaHuuen obnacten npumeHeHus dopmyn (86) u (87)
sBnsieTcsa 3HadeHne g/b=0,25.

14.3.2.4 Hecyulyto cnocobHOCTb BOKOBOW CTEHKU B NIIOCKOCTM y3Mna B MeCTe NMPUMbIKaHUS CXaToro anemMeHTa npwm
d/D>0,85 cnegyeT npoBepsiTb No hopmyne

Min % o ‘1
Y YkRytdy (88)

roe ¥ - KOSdPUUMEHT BMUAHUSA TOHKOCTEHHOCTU nosica, AN OoTHoweHun Dy /t= 25, npuHumaemsbii pasHeiM 0,8, B

ocTtanbeHbIX cnyyasx - 1,0;
k - k09 PULMEHT, NPUHMMAaEMbIN PaBHBIM (PUCYHOK 23)

npn (¢ Dy)* — R, [ E <0 ke =360/ D) EIR,;
npu 0 <4t/ Dy)2 - R, 1 E <6107 ke =09+ 6700t/ Dy)* — 170R, [ B,
B OCTallbHbIX Cry4asx k=1,0.

KoadpduumeHT k yumTbiBaeT BO3MOXHOE CHWXKEHME Hecyllen CMoCOOHOCTM yvacTka CTEHKM MOosica Kak CxKaTon
NNacTVHKM, paboTaloLlei B yNpyroi UnM ynpyronnactuyeckoii cragum (& = J,, fR}.; Tap - KPUTUYECKOE HanpsikeHue);

k=1,0 ansi craneri ¢ &, =400 MMa (4100 krc/cm 2) npu oTHowenusix Dy 1 £ = 40.

14.3.2.5 Hecyuyo cnocobHOCTb anemeHTa pelleTku BONM3n NpuMbikaHus K NOSICy criefyeTt NPoBepsiTh:

a) B y3nax, ykasaHHbix B 14.3.2.2, no popmyne
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(W +0,5M {dy)(14+0,018D/t)sin ¢ _

YeVd kRyd A ’ (89)

roe k cnepyet onpenensitb, kKak B 14.3.2.4, HO C 3aMeHOM XapaKTepPUCTUK NOsiCa Ha XapaKTePUCTUKU SNIEMEHTa PeLLETKN:
Dy va Gonbluee 13 sHaveHni d unn &y, tha f3n Kyna Ky

[ns snemeHTa pelleTkn HeKBagpaTHOro CeYeHus B feBylo YacTb hopmynbl (89) crnegyeT BBOAUTbL MHOXWTESb
31+ didy)

22+didy)

©0) B y3nax, ykasaHHbix B 14.3.2.3, no hopmyne

{N+ U,5MJ[1+D,01(3 +5d 1 D= 0dyft5) Ditlsin ot _,

YeYakfyady (%0)

&y
BbIPaXXeHUS B Kpyrnbix ckobkax popmyrbl (90) He AomkHbI ObiTe MeHee 0.

[N anemMeHTOB pelleTkn HeKBagpaTHOrO CeYeHus B NeBytlo YacTb dopmMynbl (90) crneayeT BBOAWTb MHOXUTENb
(1+d fdy) /2.

14.3.2.6. NMpOYHOCTb CBaApPHbIX LUBOB, MPUKPENSOLWLMX SfIEMEHTbI PELLETKN K NOSICY, criegyeT NpoBepATh:

a) B y3nax, ykasaHHbix B 14.3.2.2, no dopmyne

0,20 1 (LO6+0,01407 ) sm o
N+ =
dEJ Eﬂfkfﬁfchf(EciE,fsm o+ ) J (91)

roe Bf, "?cf ) wa cnenyet npyuHMMaTb CcorinacHo Tpe6OBaHMF|M pasgena 12;

©0) B yanax, ykasaHHbix B 14.3.2.3, no popmyne

0,50 \[140,01(3+5d / D — 0,1d, { £) D/ £]sin &
N+ =1
d& 4Bfkfdfﬂ'|?rc£wf ; (92)

B) CBapHble LLIBbl, BbINOMHEHHbIE MPU HanWyMM YCTaHOBOYHOrO 3asopa, pasHoro (0,5-0,7) £7 , C nonHbIM
nponmnaBneHnem CTEHKM Npoduns, crnegyeT pacCynTbiBaTb KakK CTbIKOBbIE.
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PucyHok 23 - 'padomk onsa onpegeneHuns 3HavyeHni koappuumneHTa k B 3aBUCMMOCTU OT TOHKOCTEHHOCTU Mosica
14.3.2.7 ®opmynbl (86)-(92) yunTbiBalOT HepaBHOMEPHOE pacnpefeneHve HanpsXXeHun Mo nepumeTpy Topua

ANeMeHTa peweTkn U npm OTHOCUTEJIbHO BbICOKOWN HecyLu,e|7| cnocobHocTn nosica MOTyT JIMMUTUPOBATb pacHeTHYHo
NPOYHOCTb Yy35a.

14.4 PacueT y3noB cBA3eWn
14.4.1 Y3nbl cBs3eN U3 rHyTOCBapHbIX Npocunen (PUCyHOK 24) NpoBEPSIIOT:

a) Ha NPOYHOCTb U YCTOMYMBOCTb IIEMEHTOB Y3na M NpUMbIKatoLLEN K Y31y 30Hbl Npoduns;

©) Ha NPOYHOCTb CBAPHbIX COEOMHEHUI.
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a - TUNbl XBOCTOBUKOB; 6 - coeguHeHne C PacoHKOW; 1 - MMHNS LeHTpa TSHXeCTU ceveHnst hacoHKn CBA3N ¢ pebpom; 2 -
OCb (haCoHKM (hepmbl; 3 - oCcb Npodnns

PucyHok 24* - Y3nbl cBA3e U3 rHyTOCBapHbIX Npodunen

* \ameHeHHas pegakums, Nam. N 3.
14.4.2 Hecyuyto cnocoBHOCTb NPy pacTSXXEHUN 3NIEMEHTA CBSI3N MPOBEPSIIOT:

a) Ans yanos Tuna <& [pucyHok 24 a)] - no opmyne
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NiRyt3D 1 Hdy =3t ) + Rygtady | <1,

roe N - ycunume B 3J1IeMeHTE CBA3N;
R}f - pac4yeTHoe conpoTuBieHne ctanun cpnaHu,a;

Df - ANVHa dnaHua BOoNb PacoHKM CBA3W;

Ryd - pac4yeTHOoe conpoTuBIieHne cTalnn afieMeHTa CBA3N;

(93)

dopmyna (93) nonyyeHa Ha OCHOBe [AONyLEHUs o6pa3oBaHWA B MiacTvHe draHua BOOMb (PACOHKMA CBSA3M

JIMHENHbIX NacTUYECKMX LapHNPOB;

6) ans yanos tuna Ty, [cM. pucyHok 24 a)] - no dopmyne (93), Ho ¢ 3ameHoit fg Ha £y + 0,68, roe £ - TonwmHa

HaKnaaku,

B) ons ysnos tuna B [cm. pucyHoK 24 a)] - no ycrnosuio
Nf(ﬂﬂj,d"}ff) =1,

roe A - nnowaab NonepeyHoro CeYeHns dNeMeHTa CBA3su;
T - KOIPUUMEHT BNUAHUS rNYOUHBI BPE3KU, NPUHUMAEMBIN:

npn 0,850 fdy, <16 ¥y =05 /dy +0,18;

npm fl .l"ffb 1,6 T_Jf‘ =1,0.
14.4.3 HecyLuyto cnocoBHOCTb NpuY CXaTum 3NeMeHTOB CBSA3en criegyeT NpoBepsTh:
a) ansa yanos tuna < [CM. pucyHok 24 a)] - no coopmyne (93) 1 no hopmynam:

A MNe
+ =1
Hﬁ Ryd Wﬁ Ryd ;

M MNe =1

+
ﬂRyd";’f WR}d"?rf )
©) ons y3noB TMnoB < u Bp- no cpopmyne (96) n no opmyne

N Ny

+ <1
ApRy Wik

B dpopmynax (95)-(97):

(94)

(95)

(96)

(97)

e, € - pacCTosiHNSA OT ocu (DACOHKM 3aKPEnNsSeMon KOHCTPYKLMM OO OCK 3feMeHTa CBSI3VM U A0 LieHTpa TSXKecTu

TaBPOBOro cevyeHusi hacoHKM CBA3U C pebpOoM COOTBETCTBEHHO [CM. PUCYHOK 24 6)];

A, W - nnowagb ceyeHMss U MOMEHT COMpOTMBAEHUS Mpouna OTHOCUTENBbHO OCU (PACOHKM CBA3U

COOTBETCTBEHHO;

ﬂﬁ, ch - nnowagb M MOMEHT COMPOTMBIIEHUS (PACOHKM CBS3M C yvyeToM pebpa (npy ero Hanuyuu)

COOTBETCTBEHHO;

"%"f - KO3UUMEHT ycrnoBun paboTbl, NPUHUMaEMbIA B 3aBUMCUMOCTM OT HaubomblUeh YCNOBHOW MBKOCTH

npoduns:
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npn % =0,45 Yy =0,6;
npu %>0,45 Y7 =0,54+0,157, Ho He Gonee 1,0.

dopMysibl CripaBeasIvBbI MNPy COOTHOLIEHUM Pa3MEpOB MOMepPeYHOro ceveHns anemeHTa cesasun 0,75 = dj fd =1,1
1 oTHoWeHWK BonbLuero paamepa npocuns K TonwmHe He 6onee 45.

14.4.4 Pac4eT cBapHbIX coeguHeHnn npocuns n acoHKn CBA3WN ¢ dnaHuem y3nos Tunos 'iIf'H, '*I:'P cnenyet

nponssoauTb B cooteeTcTBUM ¢ 14.1 CI 16.13330.2017 c y4eTom koabpuumeHTa ycnosui pabotel Y =0,8,

YUMTbIBAKOLLEro HEPABHOMEPHOCTb Nepeaayn yCunun, 1 no metanny rpaHuubl cnnaeneHus ¢ pnaHuem B HanpasnieHuu
TOMLWWHBI NpokaTa no opmyne

N’f(kffwﬂfh Tszq}":' =1 (98)

14.5 NMpoekTupoBaHue
14.5.1 PacuyeTHass AnuHa naHemnen BepXHUX MOsiICOB depM OBecnporoHHbIX MOKPbITUNA fgf onpegenseTca no
dopmyne

EE_!}" = |JA? y (99)

roe - AnvHa naHenu;
H.- koadhprLmMeHT pacHeTHOW ANVHbI, NPUHUMaEMBbIN:

w100 41
m103 +|:|,43 - Anga naHenun nosAca, He rpaHnydawen C WapHUPHbIM y3J'IOM (Hanpmmep, cbnaHu,eBoe

W= 0,65

coefiMHeHne Ha 6onTax), U Npu HaNU4YUM PaBHOMEPHO pacrnpeneneHHoN Harpy3kM Ha CoceaHUX NaHensXx;

2107 +1

=035 _?z- 103 +0 55 ~ AN nadenu nosica, rpaHuyaLLlein ¢ lWapHUPHbLIM Y3rIOM UNU C NaHernblo, He 3arpyXeHHon

pacrnpegeneHHOn HarpysKowu;

3gecb n=qH/2N - napameTp pacnpefeneHHON Harpysku ( - Lz

q - pacnpenerieHHaa Harpy3ka Ha nosc;
N - npoaosibHaaA cuna;

H - BbIcOTa ceyveHus nosca;
H; - BbicoTa (hepMbl N0 OCAM MOACOB;
L - nponet depmsil.

14.5.2 OTHOLLEHME BbICOThI MOSACOB K TOSILLMHE CTEHKU CreayeT NpMHUMaTh He bonee 45, aneMeHTOB peLUeTkn - He
6onee 60.

14.5.3 Pa3vepbl aN1eMeHTOB peLleTky Mo LWnpuHe (M3 NIOCKOCTU KOHCTPYKUMMW) He criedyeT NpuHMMaTh CBbille
L= 2({£+£;3) ana ynobcTBa HANOXEHUS CBAPHbIX LLIBOB.

14.5.4 [1ns anemeHTOB peLueTkn pasmep d crieqyet npuHumaTb He MeHee 0,6 nonepeyvHoro pasmepa nosica D.
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14.5.5 PaccrtosiHue Mexay CMeXHbIMU CTEeHKaMu (HOCKaMI/I) packocoB OOJTKHO ObiTb MMHUMAanbHLIM 13 ycnosus
HanoxeHnd OBYX CBapHbIX LLUBOB.

14.5.6 3aBofcKkMe CThIKM 31EMEHTOB crieayeT BbINOJTHATL CBApKOW BCThIK HA OCTaloLlencsa nogknagke. Pasmelwars
3TU CTbIKW B PACTSIHYTbIX 3fIEMEHTax C HanpshkeHusimm cBbiwwe 0,9 RJJ He criegyer.

14.5.7 (WckntoyeH, M3m. N 3).
15. ®epMbl ¢ NOSiIcaMu U3 LUMPOKOMONOYHbIX ABYTaBPOB

15.1 O6wme nonoxeHus
15.1.1 ®epmbl NOKPLITUIA C NosicaMmn 13 ABYTABPOB C NapansenbHbIMX FpaHsMmM NOSIOK (LUMPOKOMNONoYHbIX) Tvna K
unn W ¢ peweTkoh M3 3aMKHYTbIX THYTOCBapHbIX MPOMUIENn U LIMPOKONOMOYHbLIX ABYTaBPOB, HEMNOCPEOCTBEHHO

NPYMbIKAOLWMX K MOJIKaM MOSICOB, criedyeT 3aKCniyaTupoBaTb B paiioHax C pacyeTHon Temnepatypoii muHyc 40°C u
BbILLE.

[nsa ykasaHHbIX bepm crneayeT ncnonb3oBaTb CTalb C RJ,H <390 MnMa (3980 krc/cm 2) 1 cBapoyHble MaTepuars
¢ R, =490 MMa (5000 krc/cm 2).

(N3meHeHHas pepakuus, Mam. N 1, 3).

15.1.2 Mpu pacyete epm npu &/ Ly =1/10 (rae LY, - BbicOTa cedeHns nosica; e - paccTosiHUE OT TOYKM
nepeceYvYeHnst ocen aNemMeHTOB PELLUETKM 40 OCU NMosiCa) Y3OBble AKCLLEHTPUCUTETLI (PUCYHKN 25 1 26) He y4nTbiBatoT.

al o/

- D
| ———
gl e — — —|— ----- — -1’—”1-
1 S |
||||:'|rr ty T ||'i

6 1 Piki

1""{
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a) - K-obpasHoe; 6) - T-obpasHoe; 8) - onopHoe

PucyHok 25 - Tunbl conpsikeHnin ByTaBpoB C MPSIMOYrofibHbIMU FTHYTOCBapHbIMU NPpodunamm

a) - K-obpasHbIin Npy TpeyronbHON peLueTke; 6) - TO XXe Npu PpackoCHOW peLleTKe; 8) - ONOPHbIN

PucyHok 26 - Y3nbl hepm 13 ABYyTaBpOB
15.1.3 Narnbatowime MOMEHTbl OT Y3MOBbIX 3KCLEHTPUCUTETOB W KECTKOCTU Y3NOB B 3fiEMEHTax qepm C
MOCTOSIHHLIM 3HAKOM HOpPMarbHOro ycunus (NpyM OTCYTCTBMM MOMEPEYHOW Harpy3km Ha CTepXKeHb) Y4YMTbIBAKOT MO

dopmyne

M, b

ARy, Ry, : (100)

roe Nu M - pacyeTHble HOpMalibHOe ycunmne n MOMeHT COOTBETCTBEHHO;
Aun W - nnowaab nonepe4yHoro ce4eHmna 1 MOMEHT COMNMPOTUBIIEHUA CTEPXKHA COOTBETCTBEHHO.

I'Ip|/| 9TOM 3Ha4Y€eHNUA MOMEHTOB OT Y3J/10BbIX SKCLLEHTPUCUTETOB ME,D,OJ'I)KHbI yAOBNETBOPATb YyCIOBUKO

M, <W(R, - N1 4), (101)

roe W, A, R,- MmomeHT COMPOTUBNEHUA, NIOLWLAaAb CEYEHUA U pacyHeTHOe COMPOTUBIIEHWE CTanu OAHOW K3 naHenen

nosica pacLleHTPOBaHHOIO y3/1a COOTBETCTBEHHO.
®dopmyna (100) yuntbiBaeT nnactuyeckne gedopmMaLmm Metanmna B KOHLEBbIX CEYEHUSIX CTEPXKHEN.

15.1.4 [na pacTAHYTbIX 3MEMEHTOB PELLUETKW, paccyMTbiBAaeMbix 6e3 yyeTa M3rnbarolimMx MOMEHTOB, crnegyet
npuHMMaTh koadpdumumeHT ycnosuii pabotel 7, =0,85.

15.1.5 Pac4yeT yCTOMUMBOCTM CXKaTbIX CTEPXKHEN MPU OTCYTCTBUM Ha HUX MOMEpPeyvHOn Harpysku BbiMonHsietcst 6e3
yyeTa marmbarowmx MomeHToB. PacyeTHble anuHbel npuHumatoted no CIT 16.13330. nsa depm, npu pacyeTe KOTOPbIX
yUuTbIBAKOTCA N3rnbarLwme MOMEHThI, credyeT YMeHbLUaTb pacyeTHbIe ONTUHbI 3NIEMEHTOB PeLLeTKN B MIIOCKOCTU hepMbl
C Y4ETOM MX YNPYyroro 3aiiemrieHnsi B 0boux nosicax.

Mpn oTCcyTCTBUM B y3nax CXaToro nosica anemMeHToB ycunenus (cm. 15.3.2) B pacuyeTe ero Ha yCTOMYMBOCTb
crnegyeT NPpUMEHSATb Ko durumeHT ycnosun pabotel . =0,85.

OrneMeHTbl, packpennsiowme cxaTbid NOSC U3 NIOCKOCTU hePMbI, U UX KpenneHns AOMKHbI OblTb paccynTaHbl No
¢opmyne (18) CIM 16.13330.2017.
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15.2 PacueTt y3noB

15.2.1 HenopgkpenneHHble y3nbl ¢epM (CM. pUCYHkM 25 u 26), cocTosiume M3 [OBYTaBpPOBOro mnosica MU
NPUMbIKAIOLLMX K HEMY SMIEMEHTOB PELLETKN, crneayeT NpoBepsaTh:

- Ha oTrMb yyacTka MOJSIKM Nosca, KOHTAKTUPYIOLLEN C SIEMEHTOM PELLETKY;

- HECYLLY0 CNOCOBHOCTb yYacTKa CTEHKU Nosica, COOTBETCTBYIOLLIETO CKaTOMY 3IEMEHTY peLLeTKy;

- HECYyLLy0 CNocoBHOCTb NOMNEPEYHOro CeYeHMs Nosica;

- HECYLLY0 CNOCOBHOCTL 3NeMeHTa peLleTKN B 30HE NPUMbIKaHUS K NOACY;

- MPOYHOCTb CBApPHbIX LLUBOB NPUKpenieHna anemMeHTa peLleTkn K NoAcy.

15.2.2 B HenogkpenneHHbIX NPUMbIKaGHUAX K MOSICY NPAMOYrofbHOro rHytocBapHoro npocdunsa B K-obpasHbix u
ONOpHbIX y3nax [cM. pucyHkn 25 a), 8)] npu ¢=15 MM (C - NONOBNHA PACCTOAHUSA MeXOy HOCKaMu 3NEeMEHTOB peLLETKN)
HecyLLUyl0 CMOCOGHOCTb Mosica Ha OTrMO MOMKM criedyeT NpoBepsiTb ANS KaXOoro NpUMbIKaHWA B OTAENbHOCTM MO
dopmyne

2.5«,(_

|7+ |M|i dy =, | YDR, £ HJF +Rygtgd | (102)

roe N - ycunue B anemeHTe peLleTku;
M - wn3armbawowmii MOMEHT B MNPUMbIKAIOLLEM 3feMEHTE B MMIOCKOCTM y3na B CeYeHuu, coBnagawolem C
NMPUMbIKaIOLLIEN NOMKOW NOSACa;

Y. - KOahULMEHT ycrnosuin paboTsl, npuHMMaemslin no CI 16.13330;

¥ [ - k03thpULMEHT, paBHbiii (1,5- T/ &y ), ecnin nosic cxat npu =/ K, >0,5, 1 1 - B ocTanbHbIX Criyuasix;
- NPOLIONIbHOE HarpshKeHNe B NaHEeNM Nosica Co CTOPOHLI PACTSIHYTOTO PacKoCa;

R}I' pacyeTHOe conpoTueIrieHNne CTanm nosca;

R}.d— pacyeTHOe COMPOTMBIEHNE CTann afeMeHTa peLleTKu.

(Monpaska. NYC Ne 2-2025).
15.2.3 B HenogKpenmneHHbIX MNPUMbIKAHUSAX K MNOSICYy MPSIMOYFOflbHOro rHYTOCBapHOro npoduns B y3nax

T-obpasHoro Tuna [cM. pucyHok 25 6)], a Takke B K-06pasHbIX M OMOPHbIX y3nax, npu ¢>15 MM HecyLlyo cnocobHOCTb
nosica Ha oTrnG Morku criedyeT NPoBepAThb Mo dopmyne

L 2DN2+d,
||+ 34|y =097, | YRt - — — T Ryatad | (103)

Mpu &y = d - no hopmyne

N+ M| dy <. |3 —szzﬂ Roisdd
+ < + Rt
| | | | =Y | 2TD o sitL ot e *d (104)

15.2.4 ¥Y3nbl bepMm 13 ABYTaBPOB C NapanfenbHbIMU rPaHaAMW MOMOK (CM. PUCYHOK 26) criefyeT NpoBepsiTb
cornacHo 15.2.1, a Takke y4uTbiBaTb:

- HEeCyLLlyto CMOCcoBbHOCTb y4acTKa CTEeHKN nosAca, COOTBETCTBYHOLWErNo CXXaToOMy 3J1IEMEHTY pPeLUEeTKU;

- HECYLLYIO CMOCOBGHOCTL MOMNEePEeYHOro CeYEHUS MOSICa Ha CABW.
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15.2.5 B cny4yae ogHOCTOPOHHEIO NPUMbIKaAHWUS K ABYTaBPOBOMY MOSICY ABYX Mnu 6onee ABYTaBPOBbIX 31EMEHTOB
peLLeTKN C YCUNMAMN pasHbIX 3HAKOB [CM. PUCYHOK 26 a), 6)], a Takke OAHOro 3fieMeHTa B OMOPHbIX y3rax [CM. PUCYHOK
26 8)] npu g =15 MM HecylLLyo CNocOBHOCTL MOMKK Mosica CrneayeT NpoBepAThb AN KaKAoro NpUMbIKaoLWEro aneMeHTa
no cpopmyne

R, e 2
O F i e S B EQ"E + Ry Ay —tsd) | =1
dEJ i gity oL ':fEJ s O s ) (105)

roe - koadpduumeHT, onpeaensembin no 14.3.2.2.

15.2.6 Hecyulyto cnocoGHOCTb y4acTka CTeHKU [ABYTaBPOBOro Mnosica Nof AeMCTBMEM CXKATOro afieMeHTa peLLeTku
13 NPSAMOYrONbHOMO FHYTOCBAPHOro NPOMUNS crieayeT NpoBepsATb No dopmyne

Wsin o[ 10Y, ¥ pRy b, (£ +£4) <1, (106)

Hecyyto cnocobHoCTb yyacTka CTEHKM OBYTaBPOBOro Mosica rnof AEWCTBUEM CXaToro [BYTaBPOBOIrO 3rieMeHTa
peLleTku crieqyeT NpoBepsaTb No hopmyne

Nsin® auf(1,5y,¥ pRydyty ) <1, (107)

roe fy- TOMNWMHA CTEHKM nosca.

(N3meHeHHas pegakuus, Nam. N 1).

15.2.7 Hecywyo cnocobHOCTb MONEPEYHOro CeYeHns AByTaBpPOBOro nosica noj BO34eVCTBUEM NOMEPEYHOW CUrbl
B y3ne crnegyeT NpoBepsiTb Mo hopmyre

CHY, R A= (2= 1108 +(t, + 200} =1, (108)

roe L' - nonepeyHas cuna B yane, paBHasi MeHbLLeMy 13 npousseaeHuin N sin ot ;
K- pacyeTHoe CONpOTMBNEHWe CABUTY CTanm nosica;

v =11+ 16(g% 13,

15.2.8 Hecywyto cnocobHOCTb [OBYTaBPOBOrO 3feMeHTa peweTkn BOMM3W npumbikaHus K NOScy crnegyet
nposepATb No popmyrne

# - paguyc 3akpyrneHus npoduns nosica.

N{1+0,05d Fe) /0y, g Ryg Az ) =1, (109)

roe ¥4 - KoapduuMeHT, npuHumaemsiv no 14.3.2.2.

MHoxutenb y oTHoweHus d/t B uncnutene dopmynsl (109) Ans npumbiKaloWwUx 311EMEHTOB U3 MPAMOYrOfbHOro
rHYTOCBapHOro npodunsa crnegyet npuHUMaTh B y3nax:

- K-obpasHoro tna paeHbiM 0,14;

- onopHsbIX - 0,06;

- T-o6pasHoro tuna - 0,10.
(M3meHeHHas pepakums, Mam. N 1).

15.2.9 CeueHns CBapHbIX LWBOB, MPUKPEMNMSIOWMNX 3NEMEHTbl pelWeTkM K Moscy, cregyeT MpuHMMaThb
COOTBETCTBEHHO NPOYHOCTU YHaCTKOB (MOSIOK, CTEHOK) ABYTaBPOBOro 3fieMeHTa peLLeTKu.

15.2.10 B y3nax depM™, YCUMEHHbIX HaKMOHHbIMU MnaHkamu (pUCyHOK 27), cnefyeT MNpOBEPSTb HECYLUYIO
CMOoCcOBHOCTb y4YacTKa CTEHKN ABYTABPOBOro Nosica, COOTBETCTBYIOLLIErO ANIeMEHTY peLleTky, no opmyne

109



[P+ 2417 dy = 24,4 ¥ pRytd Jsin . (110)

, i1

o I

[ ———— p— 1
e
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1:/0ts /r\ ’fﬂE; gL yse
- L e i E

PucyHok 27 - Y3en depMbl, yCUNEHHbIN HAaKMOHHBbIMY NITaHKamMm
Kpome Toro, crnegyeT npoBepsTb HECYLLYH CMOCOBHOCTb HAKMOHHBIX MAaHOK, onpeaenss OeNCTBYIOLLYI0O Ha HUX
CUMy Kak pasHOCTb Mexay ycunuem B anemMeHTe peweTtkn N M Hecyllel CNoCOBHOCTBIO 3MeMEHTa, BbIYMCIEHHON B
cooTBeTcTBMU C 15.2.8.

15.2.11 ®opmynbl (102)-(105) nocTtpoeHbl Ha [ONYLIEHUN OOHOBPEMEHHOIO Pa3BUTUS MACTUYHOCTM B MOMKe
nosica M KOHTaKTUPYHOLLEM C HEN y4acTKe CTEHKW MOMKku anemeHTa pewetkn. Popmynsl (106), (107), (108) n (110)
OCHOBaHbl Ha YMNPOLLEHHbIX MPeACTaBeHusX O paboTe MOSICHOW CTEeHKM B 30He y3na. Pacuyer nmo dopmyne (109)
NPUMbIKAHUA 3IEMEHTOB PELLETKN N3 THYTOCBapPHbLIX Npodunen MMMUTUPYET HECYLLY CMOCOBOHOCTbL HENOAKPENMEHHbIX
Yy3MOB B [AOBOSIbHO LUMPOKOM [Mana3oHe NapameTpoB, 3HAYUTENbHO CHMXas KO3(MUUMEHT MUCMONb30BaHUS CeYeHUs
3TUX 3NEMEHTOB peLLeTkn U Tpebysa TeM caMbiM NOAKPENTIEHNS NMOSOK NOSICHLIX ABYTaBPOB.

15.3 KoHcTpynpoBaHue

15.3.1 lNprMbIKaHUSA 3NEMEHTOB peLLETKM K noscam cnegyeTt NpoekTnpoBaTb 6ecacoHOYHbIMM CBAPHBIMU.

15.3.2 ina obecneyeHnst HecyLLen CNocobHOCTN y3roB MoK/ ABYTaBPOB B MECTE MPUMbIKAHUS K HUM 31IEMEHTOB
peleTkn cregyeT MNOAKPENnATb MPOAONbHLIMUA HAaKMOHHLIMW MfaHkamMy (CM. puUcyHok 27). B mMecTax npumbikaHus
3MEeMEHTOB peLleTKN M3 OBYTaBPOB, a Takke B T-00pasHbiX y3nax CO CTOMKaMW MpU Hanuuuv BepTUKanbHbIX haCoHOK

ana KpenneHna cBs3en Tpe6yeTc;| YCTaHOBKa MapHbIX pe6ep XXEeCTKOCTHU.

15.3.3 YKpynHuTENbHbIE CTbiKM pepM criegyeT MNpoekTupoBaTb OONTOBbIMU (praHUEBbIMU: B YPOBHE CXaToro
nosica - Ha 0b6bIYHbIX, B YPOBHE pacTAHYTOro nosica - Ha BbICOKONPOYHbIX bonTtax (cm. 12.3).

15.3.4 TopusoHTanbHble CBA3W MO hepmaM crnegyeT KpenuTb K HapY>KHbIM MofkKam nosicoB.
15.3.5 B coeavHeHnn C KOMOHHaMu (HaAKONOHHMKaMu) HeOOXOAMMO MCKNoYaTb BepTUKamnbHble NepemMeLLeHns

KOHLa BepxHero nodaca um obecneunBaTtb ero ropn3oHTanbHylO NOABMXXHOCTb Ha BeJIMYMHY CMelleHUA OTHOCUTESIbHO
OnopHOro yana.

15.3.6 Yrnosble WWBbLI Ha "HOCKax" 3MEMEHTOB PelleTKn U3 FHyTOCBapHbLIX npodwunei npu I3>5 Mm cnegyet
BbINMOSHATL C NPeaBapUTENbHON NOArOTOBKOM KPOMOK (PUCYHOK 28).

15.3.7 PaccTosiHe mexay MonepeyHbIMU LBaMy Ha MOfKax MOsSICOB (y HOCKOB 3NIEMEHTOB PELLETKU) crnegyer
NPUHUMAaTb HE MeHee:

5 MM - B ONOPHbIX y3nax U CTbIKOBbIX Yy3J1aX CXXaToro rnosdca,

20 MM - B ocTarnbHbIX cryyYasx (CM. £ Ha pUcyHke 27).
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% 2—3 MM

Zf |3 S, MM
35-45° 90° 2-3
46-60° 75° 3-4
61-90° 55° 3-5

PucyHok 28* - [leTanb npmBapky "HOCKOB" rHyTOCBapHbIX Npodunen

* IameHeHHas pegakums, Mam. N 1.

16 KoHCTpYKLUMM U3 Kpyrnbix Tpy6

16.1 O6wme nonoxeHus

16.1.1 PewweTyaTtble KOHCTPYKUUM W3 TpyO crnegyeT NpOeKTMpoBaTb C HEMnocpeacTBeHHbIMM (6e3 dhacoHOK)
CBapHbIMN COEAMHEHUAMM CTEPXKHEN B y3nax, npegycMaTpuBas BbINONHEHNE UIYPHOW pe3kuM 1 pasgerku KpoMok Tpyo
ONS TakMX COeAMHEHMI Ha crneumnanbHbIX rasopesaTerbHbIX MalUMHax.

16.1.2 B pelweTyaTbix KOHCTPYKLUMSAX, OCOBEHHO NpU 3KCNnyaTaumMm UX B arpecCMBHON cpeae, cneayeT BbIMOMHATb
n3 Tpyb Kak cxaTble, TaK U PacTAHyTble CTEPXXHU, MPU 3TOM Haubonee HarpyxeHHble (CxaTtble - Npu rMbkocTn He Gonee

60) BbINOMHSATL U3 CTaNM C Npeeriom Tekydectn 440 MIMa (4500 krc/cm 2 ) n Gornee.

16.2 PacueT
16.2.1 MNpwn pacyeTe cBapHbIX CTLIKOBLIX COEAUHEHWUI TPyOYaTbIX 3NIEMEHTOB NpW cBapke 6e3 nogknagHoro Konbua

crnedyeT BBOAWUTb KO3(hULMEHT ycrnoBuin paboTtbl . =0,75, a coeguHeHuin BNPUTLIK (TaBPOBbIX) C YrIOM PackpbITUs

wea 6onee 30° (paccunTbiBaeMbIX Kak CTbIKOBbIE) Npu cBapke 6e3 noaBapku KOpHA - . =0,85.

16.2.2 Pac4yeTHble ANUHbI fgf 3M1EMEHTOB peLleTyaThbiX KOHCTPYKUUA u3 Tpyb c¢ GecdacoHoYHbIMK y3ramu, 3a
UCKIMOYEHMEM 3NIEMEHTOB NEPEKPECTHOM peLLeTku, crneayet NpuHMMaTh no tTabnuue 46.

Tabnuua 46

HanpaBneHnue n bHOIO U3rn
anpasneHue NpofioNbHoro naruba PacueTtHasa gnvHa f%f

NoACOB, OMOPHbIX NMPOYUX ANTIEMEHTOB pPELUETKU
pacKkocoB u
OMOPHbIX CTOEK
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Ges CO CNMIoLLMBaHNEM KOHLIOB
CrnioLLMBaHNSA
KOHLIOB

OOHOro Unn ABYX B | ABYX B O4HOM
pasHbIX NIOCKOCTAX|  nnockocTu

B nnockocTtu peLueTtku ] 0,85; 0,9} 0,95
B HanpaBneHuu, nepneHamkynsipHoM K ;1 0 8531 0 9;1 0 9531
MMOCKOCTU peLleTku (M3 MnockocTu ’ ’ ’
peLueTkm)

MpumeyaHue - B HacTosiwen Tabnuue NpuHATLI cneyoLlime o6o3HaveHus:

I- reomeTpuyeckasa grnnHa anemMeHTa (paCCTOHHVIe Mexay ueHTpamm y3J'IOB);

j]_ - pacCToaHMne Mexay y3namu, 3akpenneHHbIMU OT CMeLLEeHNA N3 NITOCKOCTU PeLLEeTKA.

16.2.3 PacyeT Ha MpOYHOCTb 3MNeEMEHTOB u3 Tpyd avametpoM D u TOMNWMHOM f CO CMSMIOLEHHBIMU KOHLaMMU,
NOABEPXKEHHBIX LEHTpanbHOMY CXaTulo, crnegyeT BbINoNHATL no ¢opmyne (5) CIM 16.13330.2017 c yyeTom

koapcpuumeHTa ¥ , onpenensemMoro:

a) npu cBo6o4HOM HhOPMUPOBAHUN NEPEXOLHOIO y4acTka OT KPYrroro CeYeHUst K CnnioleHHOMY (C HenmnaBHbIM
nepexogom) no popmyrne

v = 1= 0,01500/¢ (111)

Ho He 6onee 0,7 1 He meHee 0,3;
©) npy NpuHygMTENbHOM (POPMMPOBaHUN NMEPEXOLHONO y4acTka [C MnaBHbIM MepexofoMm Ha anvHe (2,5-3)D] no

dopmyne

v, =13-0015D/¢, (112)

HO He 6onee 1,0 1 He meHee 0,4.
16.2.4 Pac4eT cBapHbIX CTbIKOBbIX COEAWHEHWU 3NeMeHTOB M3 Tpyb Ha LeHTpanbHOe pacTskeHWe Unu cxartue
cnegyeT Npov3BoAuTb No popmyre

N HTDt Ry o ) £, (113)

rae L), - cpenHun (paBHbIN NOSYCyMME HapYXXHOTO W BHYTPEHHET0) AMameTp TPYGbl C MEHbLUE TOSMLUMHON CTEHKY;
t - HaMMeHbLIasA TOSLWMHA CTEHKN CoeaNHAEMbIX TPYO;

Rw_ym Ywe - PacyeTHoe COMpPOTMBMEHNE U KOIPUUMEHT ycrnoBui paboTbl CBApHOrO CTbIKOBOTrO COEAWMHEHUS
COOTBETCTBEHHO, NMPUHUMAEMBbI B cOOTBETCTBUM C 16.2.1.

PacueT cBapHbIX CTbIKOBbIX COEOUHEHU He TpebyeTcs BLIMOMHATbL B Cllydae CBapKM Ha MOAKMAAHbIX KOMbLax C
npuMeHeHneM cBapo4Hbix matepuanos no Cl1 16.13330 1 n3n4eckoro KOHTPOIS KayecTBa pPacTsHYThIX LUBOB.

16.2.5 PacyeT cBapHbIX COEAVHEHNI B NMPUKPENIIEHNAX NIEMEHTOB 13 TPYO BNPUTLIK K APYTMM AeTansiM (PMCYHOK
29) ¢ UMNUHAPUYECKON UMW NIIOCKON MOBEPXHOCTBIO (FOMOBHBLIM AeTansdam) nNpy encTeumn npogonbHow cunbl N cnegyet
BbINONHATL NO hopMynam:

N = 0,85(Sup + St ) (114)
N =28, (115)
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N=28,,, (116)

roe Swhl/l Swf- HecyLllada CMOCOOHOCTbL MATOYHOW U HOCKOBOW YacTell COOTBETCTBEHHO CBapHOro wea (HaCTeVI LiBa,

OTHOCSILLMXCS K MOJSIOBMHE CEYEHUSI packoca CO CTOPOHbI OCTPOro M TYMOro YrrioB COOTBETCTBEHHO, NMEpPeceyeHns ocu
TpyObl C MOBEPXHOCTLIO FONIOBHOW AeTanu), onpeaensemas no opmynam:

Swh = (fdfwath‘y?wc +kffwjh Rwd:'ﬁ‘rc ) (117)

St = {f'd"‘?wawa_}l Twe +kf£wﬁRwd:'?c ; (118)

30ecb RW.P' pacyeTHOE COMPOTUBIIEHWE CBAPHOIO CTHIKOBOrO COEAMHEHUS PaCTSKEHWUIO UMM CXKaTuo, NMPUHMMAaeMoe B
cootBeTcTBMK ¢ CI1 16.13330;

K4~ MeHbliee n3 aByx 3HaueHui: 0,7 wa nwm R

wa n K, - pacyeTHble COMPOTMBIEHNS YINOBOMO WBa Cpe3y (YCrOBHOMY) MO MeTansy wsa v no Mmetasnny
rpaHuLpbl CNNaBneHnst COOTBETCTBEHHO;

i4 - TONWMHA CTEHKN NpuKpennsemon Tpy6bsl;
kf - KaTeT (BblCOTA) YrNoOBOroO LUBA;

fwah M fyge - CyMMapHble AnMHbI Y4acTKOB LUBA, PACCMaTPUBAEMbIX KaK CTbIKOBbIE LUBbI, B "MATOYHOM" U
"HOCKOBOM" YacCTAX LBa COOTBETCTBEHHO;

fw_;}! " fwﬁ - CyMMapHble AfMHbI Y4acTKOB LUBa, paccMaTpuMBaeMbIX KaK yrnoBble LWBbI, B "NATOYHON" 1 "HockoBon"
YacTAX LWBa COOTBETCTBEHHO;

Ve - KO3 MUMEHT ycrnoBuin paboTbl CBApHOro COeAMHEHUSI BNPUTBLIK, MPUHUMaeMbIl B COOTBETCTBUM € 16.2.1.

B kauyecTBe yrnoBbiX WBOB criegyeT paccMmaTpmnBaThb:

a) Npu peske KOHUa npukpennsemon Tpybbl 6e3 ckoca KPOMKM [CM. pUCYHOK 29 8)] - yyacTku LwBa, Ans KOTOPbIX
Yron packpbITvs WBa &, onpegensemsin no gopmyne (119), cocraBnsaet meHee 30° unn 6onee 60°;

6) npu peske KOHUA NpUKpennsaemoln TpyObl CO CKOCOM KPOMKM MO, NOCTOSHHBIM UMW NepPeMeHHbIM YoM (i [CM.
pucyHok 29 e), d)] - yyacTku, Ansa KoTopblx 3HadeHue &, BblduucreHHoe no dopmyne (119), coctaBnaet meHee 15° nnu
Gonee 60°;

B) Npv pes3ke KOHUa NpuKpennsemon Tpyobl dpe3ont [CM. pUCyHOK 29 e)], a Takke B COEOUHEHUSIX C MPOMYCKOM
npukpennsaemon Tpybbl Yepes OTBEPCTUE B FONIOBHOW AeTanu - BCKO ANVHY LLBA;

r) NpyM MepeceyeHnn packocoB Mexay cobon, ecrnv paccMaTpuBaeTCsl MpuKpensieHne "mponyLlieHHoro" (He
NMPEpPBaHHOIO Ha JIMHUK MepeceyeHnsl) packoca k gpyromy ("nmpepBaHHOMY"), - BCH [OfMHY Yy4yacTka B3auMMHOro
nepeceyeHnss packocos.

OcTtanbHble y4acTKu WBa cneayeTt pacCMaTpuBaTh Kak CTbIKOBbIE LUBDI.

Yron &cnegyet onpenenstb No opmyne

8= arcsinl By, sin g +coscocosy xayl— ng s g ), (119)*

* dopMyna COOTBETCTBYET OpurkHany. - lNpumeyanune nsrotontensi 6asbl JaHHbIX.
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roe [y =d,, /L) - oTHOWeHMe BHyTpeHHEro AuvameTpa NpUKPennsieMon TPybbl K HapyXHOMY OMaMeTpy rOfOBHOM
aetanu (Npy NPUKPENeHNn K NIOCKON NOBEPXHOCTU [y, =0);

if,y - yrmoBas koopauHaTta npukpennaemon Tpybbl ANs paccMaTpyMBaeMoOn TOYKW LIBa, OTCYMTbIBaemas oT
obpasyowen.

"HockoBoOM

MonHyto AnuHy "nsatouHon" £..; u "Hockosol" i, yacTel wBa cneayeT onpedensTs Mo rpaduvky pucyHka 30, a
y y wh Wi

OTHOCHTETbHYIO ANMHY YYACTKOB YINOBOTO WBa fyfh i L /s - no rpachukam pucyrka 31.

D,J'II/IHI:-I Y4aCTKOB CTbIKOBOIO LLIBa PaBHbI: fwah = fwh _fwjh ) fwaf = -'wa - fwﬁ .
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a) - pa3BepTka npukpennaemomn Tpybbl (A - HOCok; B - 6opT; C - nsaTtka); 6) - antopa yrna packpbITUsi CBApHOTO LUBa Npu
pe3ke 6e3 ckoca KpOMKM; 8) - CedeHus WBa nNpu peske 6e3 ckoca KPOMKM; 2) - TO Ke CO CKOCOM KPOMKU Mo, MOCTOSHHbIM
yrnom i ; @) - TO XXe CO CKOCOM KPOMKM Mo, NEPEMEHHBLIM YITIOM i ; €) - TO Xe chpeson

PucyHok 29 - CxeMbl ceveHun CBapHOro LIBa B y3/1I0BOM COEANHEHUN ABYX TPyO
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PucyHok 30 - Mpaduku Ans onpeaeneHns nofHom AnnHbl "MATOYHOMO" £y, U "HOCKOBOrO" £, yHaCTKOB CBApHOrO LUBA B
coeguHeHun AByx Tpy6
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a) - 6e3 ckoca KpoMKM; 6) - CO CKOCOM KPOMKM

PucyHok 31 - 'padpmku ons onpegeneHnsa koapuLneHToB fwjh ffwh 7] fwﬁ ”wf npu peske Tpy6
16.2.6 Pacuet y3na peluetyaTton TpyGUaToOn KOHCTPYKLMM (NNOCKOW UM MPOCTPaHCTBEHHOW (hepMbl), COCTOSALLENO
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n3 ogHoro [pucyHok 32 6) n 8)] He NpepbiBatoLLIErocsi B y3re TpybyaToro anemeHTa, ¢ TOHKOCTEHHOCTbIO (&= [1f# ) He
mMeHee 20 n He 6onee 60, N N NPUMbIKAKOLWUX 31EMEHTOB (PUCYHOK 33), Ha MECTHbIN 13rnb (NPoOMATNE) CTEHKM nosica

criefyeT NpousBoAWTb OJ1st MPUMbIKAHUS KaXKAOTO (j-ro) anemeHTa (cfj- = 1,200} npu Bcex pacyeTHbIX COYETAHNSAX YCUTUIA
B 9NieMeHTax yana no opmynam:

n
Eﬁyuiﬂﬂ- sin CEJ 1 ‘f("r’g-“r‘gﬂ') =Lt o (120)

|7 Jsin cx; Ay 28) =1, (121)

roe i - HOMEDP NPUMbIKaAKOLEro 3J1ieMeHTa;
j- HOMEP paccMmaTpunBaemMoro rnpMbiKarolero ayfieMeHTa;

N, NJ-- ycunme B NpUMbIKalOLLEM 3NeMeHTe, NpYHUMaemMoe ¢ y4eToM 3Haka ("nnc” npy pacTsxeHun, "MuHyc"
npu cxaTum);

L - koatbduLmMeHT, npu = onpeaensemsii No gopmyne

ML
Yo N;'fqr' i) L
npu @ # j Hy=1.

3pecb Vi - KOAPMUUMEHT BIIMSIHUSA 3HAKa yCUUS B pacCMaTpryBaeMoM NpUMbIKaoLLLEM dMeMeHTE, NPUHUMaeMbIi
pasHbiM 0,8 npu pactskeHun n 1,0 - B ocTanbHbIX Criyvasix;

f-?,-}' - ANrHa y4acTka npuMbiKaHUa pacCcMaTpuBaemMoro afnieMeHTa (D,J'Iﬂ pr6‘-IaTbIX 3N1IeMEeHTOB fg:jn = dj' {sm CI'J' );

Ty - KOIMPUUMEHT BIUSHUS AMNMHBI MPUMbIKAHUS PAcCMaTpUBAEMOro dMemMeHTa, AN HeuUrMHAPUYEecKUX
nNpUMbIKaHWA onpeaensieMblin No popmyne

Ly =8y

=14 - L
Ty 202D —b;)

ANS UWATIMHAPUYECKUX NPUMbIKaHUR (TpyB) ¥gi =1;

Byvnm £ - vpnHa npuMbIKaKoLLEro anemenTa (ans Tpy6uaToro anemenTa & =dyunn &3 =d;);

S - xapakTepucTuKka HecyLen cnocoGHOCTM nosica, onpeaensiemMast no opmyre
S§=13(1+0,028) R, (122)

30ecb b= [ ff - TOHKOCTEHHOCTb Mosca;

f Dy - KO3(PPULMEHT BAMAHNA NPOAOIBHOI CUMbI B NOSCE, ONpeAensaembIii Npu cxaTun B nosice no (hopmyne

Yoy =1- 05(F; 1 AR)?, (123)

B OCTarnbHbIX cnyyasx Yry=1;

3aecb F_j" - NpoaosibHad cuna B NosAce CO CTOPOHbI PACTAHYTOIO 3JIieMEHTa pPEeLLEeTKU,

frj - KOBPPUUMEHT BNNSHNA MOAKPENIIEHNS CTEHKM NoACa B y3ne nonepeyHbiMu pebpamu, avadparmamu u T.0.,
npyHUMaeMblii paBHbIM 1,25 npu pacnonoxeHuu noakpennswolero pebpa B npedenax yyacTtka paccmaTpyMBaeMoro
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NPUMbIKAHNA N 1 - B ocTanbHbIX cny4vadax;

%_,i' - KOSCb(bI/ILI,I/IeHT BIMNAHNA pacnonoXeHua Kaxaoro M3 CMeXHbIX NMPUMbIKALWNX 3N1EMEHTOB MO OTHOLUEHUK K
paccmaTpuBaemomy (j-my), onpegensemMsbiii no Tabnuue 47;

npu isj S =1; Wy = arcsin [y,

npu Py =0,7 Wy = LO5E (B om. Tabnuuy 47),
npu f>07 Wy = L0568, (140,150,

Frag =By 1 D

&1 - LUMPVHA OXBaTa Nosica NPUMBIKAIOLMM 3IEMEHTOM Mexay KpoMkamu ceapHoro wea (npu By =0,7 By, = B,
npu B>0,7 &by =8 —£4).

a) - K-o6pasHbii; 6) - X-06pa3sHbliii; 8) - ONOPHbIW

PucyHok 32 - Yanbl doepm 13 Kpyribix Tpyo
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A - natka; B - 6opT; C - HOCOK

PucyHok 33 - Y3en npocTpaHCTBEHHOW peLleTyaTon KOHCTPYKLMKN N3 Tpyo

Tabnuua 47
PacnonoeHune ocu cMexXHoro Tvin S £
NPUMbIKAIOLLLErO 3rIeMeHTa y3na ¥ ¥
OTHOCUTENbLHO OCU paccMaTpUBaemMoro
C 1O e CTOpPOHbI Nosica K - 1 3@_ (1 +10 025]
1_ E I‘jl £l

140,048

C NpoTMBONONOXHOM CTOPOHbLI Nosica X

095 <0 | oy | 3ys(1+0,028)
2D )| 1+5,4p; + 5,68

=D 0

MpumeyaHue - B HacTosiwen Tabnuue NpuHATLI cnegytowwme 0603HavYeHus (CM. pucyHok 32):

£y - HanMeHbluee paccTosiHWe BAOMb OCW MOsica MexAy CBapHbIMU LWBaMU, MPUKPENIAWUMK K MOsicy
paccMmaTpuBaeMblii U CMEXHbIV ANeMeHTbI peLleTkn (NPOoAoNbHbIN NPOCBET):

B, B
sy G sl g |

R L
Ey = E+é'1-i.- (l:tgc:c!-+|:tgt1j-]—§ :
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Sy - paccTosiHue BAOSb Nosica Mex/ay 6opTami paccMaTpUBaEMOro U CMEXHOTO MPUMbIKAIOLUNX 3NIEMEHTOB:

D 3 L
5 = [E“Il_ B +ey ]ctgos!- +[E 1- |3wj +ey ]n::tgcﬂj-;

By =& f D) - oTHOWeHMe WMPWHLI NPUMBLIKAHNS CMEXHOTO 3rieMeHTa K AuameTpy nosca (ans Tpy6uaTbix

anementos [ =/ L)),

3HauyeHus 'gg'}' criefyeT NpMHUMaTh PaBHbIMM:

npn Ey =0 lgy =0,6;
npn 0< gy <D Cy=1-0401-gz/ D)%,
npn gy =D lgy =1.

16.2.7 Hecyuyto cnocobHOCTb CTEHKU TpybByaTbiX 3NEMEHTOB peLleTKM BOMU3N MpUMbIKAHWUS K MOsicy cnegyet
NpoBepsATb Mo popmyne
Ni+=8) _
VeV Yed Ryd-’qd ’ (124)

roe & - koachduumeHT, npuHuMaeMsin paesHbiM: 0,008 - ona packocoB B K-o6pasHbix y3nax, npu pacyeTe NpuMbIKaHWUI
KOTOpbIX 3Ha4YeHue KoaddpuumeHTa Ql'i" , onpegensaemoro no tabnuue 47, coctaenset meHee 0,85; 0,015 - B ocTanbHbIX
cnyJasix;

¥.d - KO3 MLUMEHT ycrnoBmin paboTbl, NnpyHUMaembli pasHbiM: 0,85 - ona anemeHToB, nepecekarLwmuxcs B yane ¢
OBYMS pYrMMU SNeMeHTaMu, UMeLWNMN pasHble 3HaKM YCunuin; 1 - B ocTarnbHbIX Criyyasx.

16.2.8 lpu nogkpenneHnn CTEHKM Mnosica B y3ne (B MecTax NpMMbIKaHWSA paccMaTpyMBaemMoro npuMbIKaloLLero
aMneMeHTa) npunerawLlen u NpuMBapeHHON K MOsiCy Haknagkow TOnwmMHoOW £, BMecTo RJ, B dopmyne (122) cnegyet
npuHMMaTb pacyeTHOe COMPOTUBIIEHVME MaTepuana Haknagku RM , BMECTO t - NpuBEAEHHYI TONMWWMHY Igf |
MPUHMMaEMy0 paBHOW: ANS PacTAHYTbIX MNPUMbIKAOLWKWX 3nemMeHToB £, , HO He OGonee 1,5f pna coxartbix -

Ly T 0,258,050, ro€ fyay - 66 NbWwas, @ Ly, - MEHbLUAS U3 TOMWMH t 1 £, .

16.2.9 MNpoYHOCTL CBapHbIX LUBOB B Crly4ae pe3kn Tpyd Co CKOCOM KpOMKM criedyeT NpoBepsiTb No doopmyre

1,05N{1
ARy T, (125)

roe Rwy - pacyeTHOE CONpPOTMBNEHNE CBAPHOIO CTbIKOBOIO CoeauHeHuns, npuHmMmaemoe no Cl1 16.13330.

16.2.10 B cnyvae, ecnu paccMmaTpuBaeMblii 3NIEMEHT peLleTKU nepecekaeTcsl B 30He y3na C M CMeXHbIMU
anemeHTamu (puCyHok 34), pacnosioXeHHbIMW B TOW Xe MNnockocTM npuMmblkanua (g =0), BMmecTO
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Ny s o = N sin iy 8 popmynax (120) u (121) cneayeT npuHumaTh npusefeHHoe yeunne fuj, onpepensiemoe no
dopmyne

m
roe Ph- 3Ha4YeHnsA AE; Ana KaXxagoro N3 CMeXXHbIX 3J1IEMEHTOB, NepeceKkarnxcd ¢ paccMmaTpmnBaemMbiM (j-M);

E_.ja - gona nepuMmeTpa cedeHusda CMEeXHOro JaJieMeHTa, COOTBeTCTByluWaA Y4YacTKy e€ero nepecedyeHusa C

paccMmaTpvBaembiM (Ana TpyGyaTbiX SNIEMEHTOB E_.jg.- = fjg-fﬂcf;; );

3aecCb fja, Cfl;:- ONnHa y4YacTka nepunMmeTpa Ce4YeHusa CMEeXHOro aryieMeHTa, COOTBETCTBYHOLWaa nepece4yeHuo C
paccmaTpnBaemMbiMm, U Hapy>|(HbI17I AnamMeTp CMEeXHOro aJieMeHTa COOTBETCTBEHHO.

/"

a) - c ABymsi anemeHTamu peleTku (I - passepTtka TpyObl 1; Il - pa3BepTka Tpybbl 2); 6) - C TPEMSA ANIEMEHTaMMN peLLETKM
(co cnniowmBaHuem cTorkn); 1 - "NpepBaHHbLIN" 3EMEHT pelleTky; 2 - "NPonyLLEeHHbIR" aNeMeHT peLueTkn; 3 - y4acTok
B3aUMHOI0 NepecevYeHns aN1IEMEHTOB peLLeTKM

PucyHok 34, nucT 1 - BechaCcoHOYHbIE y3rbl C MepeceYeHeM SNIEMEHTOB pPeLLETKN Mexay cobow
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Kemanme mpydar 4

Tpui, f = Fhen, S

PucyHok 34, nuct 2

Ecnun cBapHOii WWOB He oxBaTbiBaeT BCEro NepuMeTpa CMEXHOro arieMeHTa [pucyHok 34 6)], To E_.jgf crnegyet
NPUHUMaTb paBHbIM

B (3 et Fiow)

W .
roe Ew=13kw - CyMMa Yy4acCTKOB NnepumMeTpa CMEXHOro 3JieMeHTa, COOTBETCTBYHOLWMX y4YaCTKaM HalloXXeHuA CBapHbIX

LLIBOB.
Ecnn Y 3NieMeHTa peLeTKN, nepeceKkaroeroca ¢ aApyrumMmm B 3oHe yana, npmBapka K rnodacy OoTCyTCTByeT uinn mana

(€0 <0,25, roe & - pons nepuMeTpa CeuYeHWst aneMeHTa, COOTBETCTBYIOLAs y4acTKy €ro npuBapku K nosicy), To
OencTBMe Takoro anemMeHTa Ha Mnosic He criedlyeT yuuTbiBaTb, T.€. 3HaYeHue PJ unn & ana Hero B chopmyny (120) He
NoACTaBNATb, a MOMHOCTLIO pacnpenenaTb AobaBneHem E_.;gﬁg MeXAYy CMEXHbIMU 3fIeMeHTamu.

16.2.11 [na Kaxxgoro anemMeHTa peLueTku, nepecekaroLerocs B ysne ¢ ApyrMMu anemeHTamu, cnegyeTt NpoBepsThb

COBOKYMHYI MPOYHOCTb CTEHOK BCEX 3NIEMEHTOB (Mosica M peLueTkn), C KOTOPbIMW MepecekaeTcs paccMaTpuvBaeMbli
anemeHT, no opmyne

Y o Wy
N, 215y, 9 SH P TR Dp ity
I T p-1 gt Chy; (127)

roe f"{i-'— ycunue B paccmaTpMBaeMoM 3f1EMEHTE;

SP' XapaKkTepmucTmka Hecyllen CnoCoBHOCTU KaXKAoro 13 rofioBHbIX (MrparoLux ponb nosica) areMeHToB (nosca u
CMEXHbIX 3MIEMEHTOB peLleTKN, Nepecekalonxcs ¢ paccmaTpmMBaeMbim), onpegendemas no dopmyne (122), B kotopon
B KayecTBe &, tun R}ll‘lpl/IHl/lMaIOTCFl COOTBETCTBYIOLLME XapaKTEPUCTUKU FOSTOBHOIO 3NEMEHTa;

Y D - KO3(PULMEHT BNWSIHWS NPOLOMBLHON CUMbl B KaXAOM TONIOBHOM 3MEeMeHTe, onpeaensiemblii no opmyne

(123), B kOTOpPOW B KavecTBe F, A n R}ll‘lpl/lHl/lMaIOTCFl COOTBETCTBYIOLLUNE XapaKTEPUCTUKN FONIOBHOMO 3J1EMEHTA;

E—'P..i" - [Oons nepumeTpa CeYeHUs paccMaTpUBAEMOro 3rieMeHTa, COOTBETCTBYHOLLAS NIMHUU €ro nepeceyeHust ¢
KaXKablM FOfIOBHLIM 31eMEeHTOM, onpeaensiemasi no dopmyrne

Cp =i (7],

3aecb -'*?Riu'- ONHa y4vacTKa nepuMeTpa cevYeHunsa paccMaTtpuBaeMoro anemMeHTa, COOTBETCTBYHOLWaA NMNMHUN nepeceveHnd
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C NoJ1I0OBHbIM 3J1IEMEHTOM;

Wy - yron nonyoxeaTta Kaxoro TrONIOBHOTO 3rieMeHTa MPUMbIKaHWEM pPaccMaTpUMBAEMOro  3NeMeHTa,
onpegensemsin No dopmyne

Wy = arcein bw_,i" IDP) :

30ecb DP- Hapy)KHbII7I AnaMeTp royioBHOro afieMeHTa;

':'LPJ' - Yyron npuMbIiKaHUA paccMaTpmnBaeMoro afieMeHTa K KaXxaomMy rorioBHOMy arieMeHTy.

16.3 KoHcTpyupoBaHue
16.3.1 TonwmHy cTeHOK TpyD, NPUMEHAEMbIX Sl OCHOBHbIX HECYLUMX SMEMEHTOB KOHCTPYKLMA (MOSICOB U
OMOPHbIX PacKOCOB, BETBEW KOMOHH U T.M.) CNeAyeT NPpMHUMaTh He MeHee 3 MM, A58 MPOYMX - HEe MeHee 2,5 MM.

16.3.2 lMpn HenocpeAcCTBeHHbIX (6echaCoHOYHbIX) COeAMHEHUAX B y3rax TOHKOCTEHHOCTb §& MOSICOB criegyet

npuHMMaTb He ©Oonee 3HavyeHun, MNpuUBEAEHHbIX B Tabnuvue 48, TOHKOCTEHHOCTb MNPUMbIKAKOLWMX 3EMEHTOB -
MakCuManbHOW, HO He Gornee 3HayeHWW, NpuMBeAEHHbIX B Tabnuue 48. TOMWUHY CTEHOK MPUMMbIKAOWMX 3NEMEHTOB
cnegyeT NpMHUMaTh He Gornblue TOMWMHBLI CTEHOK NOSCOB.

Tabnuua 48
Mpepen Teky4ecTn ctanu A yn , MMa (kre/em 2 ) TOHKOCTEHHOCTE
nosicoe NPUMBbIKaOLLMX 3NIEMEHTOB
8=Dit By =dity
cxarblx pacTsHYTbIX

o 295 (3000) 30 90 90
Cs. 295 (3000) oo 390 (4000) 35 80 90
Cs. 390 (4000) 40 70 90

MpumeyaHuns

1 Yka3aHHble B HacTosiLen Tabnuue 3Ha4eHus Euﬂﬂﬂ NnoACOB ABNAKTCA OPUEHTUPOBOYHbIMMN N HE UCKMKOYakT
HeobxoaumocTn npoBepKn NPpO4YHOCTN Y3I10B.

2 [Ina cxaTbiX NPUMbIKAKOLLMX 31EMEHTOB Mpu YKa3aHHbIX B HacTosilen Tabnuue 3HayYeHusX E‘d He Tpe6yETCF|
NPOBEPKN X CTEHOK Ha MECTHYHO yCTOVI‘-IVIBOCTb.

16.3.3 lMpu GecdacoHOUHbLIX y3nax AuameTpbl TpyO pelleTku cregyeT npuHMMaTb paBHbiMM He MeHee 0,3
OnameTpa nosicoB u He bonee gMameTpa NosicoB.

17 depmMbl C NosicaMy U3 LLMPOKOMNOSIOYHbIX TaBPOB M NePEeKPeCTHON peLleTKON U3 OAUHOYHbIX YrOJIKOB

17.1 O6wme nonoxeHus
17.1.1 Ha pucyHke 35 npeacraBsneHa pepma ¢ nosscamm n3 LUMPOKOMNONOYHLIX TaBPOB M NEPEKPECTHOW peLleTKon
N3 OANHOYHBIX PABHOMOMOYHBIX YIOSIKOB At NOKPbITUI MPOU3BOACTBEHHBLIX 30aHUN.
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A i=15% i15%
2. ek - ——==

0.2m |

L=1824 u 301

PucyHok 35 - Cxema u y3en cdepmebl

17.1.2 OcobGeHHOCTb METOOUKN pacyeTa pPacKOCOB NMEPEKPECTHOWN peLleTKU U3 OOUHOYHBLIX YrOMnKOB AN depm C
nosicamu M3 LUMPOKOMOMOYHBLIX TaBpOB 3akMioyaeTcss B TOM, YTO pacyeTHas ANuMHa CXaTtoro packoca M3 MroCKOCTU
depMbl onpefenseTcsa Kak Ans LUeHTpanbHO CXaToro CTEepXHA C MPOMEXYTOYHOW YMpyrom Onopon C Yy4eToMm
BHELEHTPEHHOCTU nepefadv ycunus B noggepxmsatowiem packoce. Mockonbky npu paboTe B NepeKkpecTHOW peLueTke
CXXaToro packoca C pacTsHyTbIM (OCHOBHOW Crydai) cCOBCTBEHHbIN Npornd pacTsAHYTOro packoca M3 MocKoCTU depMbl
(6e3 yyeTa coBMeCTHON paboTbl packoCOB) HaMpaBreH B Ty XXe CTOPOHY, YTO U CXKaToro, BMMSIHAE pacTAHYTOro packoca
Kak NoadepKMBalOLLEro CTEPXKHS YMEHbLUAeTCa. OTO NPOSBMASETCA B YBEMWYEHMU pacHETHOW ANMHbI CKaTOro packoca
nepeKkpecTHon pelueTku. [NpegycMaTpyBaeTCs, YTO Packochbl MMEKT paBHble ANVHLI, a y3en nepecevYeHus Oenut ux
nononam.

17.2 PacueT 3/1eMEeHTOB peLUueTKn
17.2.1 PacyeTt cxaTtbix packocoB npoussogutca no cdopmyne (7) CI 16.13330.2017 ¢ yyetom KoadhdpuumeHTa

¥, =0,75.

PacueTHaa gnuHa f%;' CXKaToro packoca B NIIOCKOCTM pepMbl MPUHMMAETCA PaBHOMN MOMOBMHE FEOMETPUYECKON

AnuHbl L7 packoca.

PacueTHasa anuHa f%;' CXKaToro packoca 13 nnockocTn dpepMbl onpegenseTcs No gopmyrne

.Eg- =
: (128)

roe Q- nonepeyHaa cuna B y3ne nepece4vyeHuna packocoB, onpependemMaa B 3aBUCMMOCTU OT XapakTtepa ycununa B

noadepxuBatolLLiem packoce no dopmynam:
npu pacTsHkeHUn

— 6[Mcfh(1+nh:' _thcﬂ_ncj]

S 0 a) +L,0-n)] (129)
npv HYNEBOM yCUInnuu
0= M, I
Lalip+ 1, (=n.)] (130)*

* CDopmyna COOTBETCTBYET opurmHany. - I'Ipvlmeanme n3rotoBuTens 6asbl JaHHbIX.

npu cxatum

_ 6[Mcfh (1- '?gh:' +MF1"-F-: (1 _Hc:']
Q= ; 131
L= m)+ L (A=n)] (131)
y - Npormb y3na nepeceyeHnst packoCcoB M3 MIIOCKOCTY (pepMbl, ONpeaensieMblil No opmyrie
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_IF(6M, - Dlg)
4881, (1-n,) (132)

I, {p* - MOMEHTbI UHEpLMM CeYeHUs1 YromKoB OTHOCUTENBHO OCK X-X CXAaToro U MoAAepKMBaIOLLErO PacKkoCOB

COOTBETCTBEHHO;

* popmyna cooTBeTCTBYET opurnHany. - lNpumedvaHne narotosutens 6asbl AaHHbIX.

Mc , Mh- narnbaroiye MOMEHTbI COOTBETCTBEHHO B CXaTOM U nogaepXxuBarowlemMm packocax, onpengendemble

KaK npomun3sengeHune ycunua Nc n Nh B CXaToM M pPaCTAHYTOM packoce COOTBETCTBEHHO, Ha 3HaydyeHue Z[ YyronkoB
PacKoCOB;

2y , M. - 6Gespa3MepHble napameTpbl AN NOOAEPKMBAOLIEFO M CXKATOr0 pPaCKOCOB COOTBETCTBEHHO,
onpeaensieMble no dopmynam:

2
= 1 id

El, =T (133)
0,1V
S TEL =T (134)

Pap,myc nHepunmn i ceyeHuns Yrosika cXatoro packoca npnHMMaeTCa:

- NPV PacyETHO ANMHE B MAIOCKOCTU (DepMbl - MUHUMaNbHbIN (E = iynm );

- NPY pacyeTHO ANMHE N3 NMOCKOCTU (hePMbI - OTHOCUTENBHO OCK X-X (I =1,).

17.2.2 PacyeT pacTsiHyTOro nogaep>KuBaroLLero packoca Ha npoYHOCTb BbINONHAETCHA N0 hopmyne

2
Ny +k(Mh—Nhy+ﬂ,25Q£d)51

ARy Ah70R, : (135)

roe - nnowaak cevenus yronka packoca;
I - KoadhbmumMeHT, paBHbIN A4S packocos: onopHoro - 0,9, pagosoro - 1,0.

18 MNokpbITUA U3 NepeKPecTHbIX 3IeMEHTOB

18.1 O6wme nonoxeHus

18.1.1 TlokpbITUS M3 NEPEKPECTHbIX 3MEeMEHTOB (Janee - MOKPbITUSA) OTHOCATCA K MNPOCTPAHCTBEHHbLIM
KOHCTPYKUMSAM, KOTOpble 0Opas3oBaHbl M3 NMHEWHBLIX B MflaHEe HECYLMX SMEMEHTOB, OPUEHTMPOBAHHLIX MO ABYM
HanpasneHnsiM 1 6onee. AnNemMeHTbl coeanHEHbI Mexay cobol B MecTax nepeceyvennsi U nog BHELUHUMW BO3OENCTBUAMU
paboTaloT coBMeCTHO. [Mpy MpsMOYronbHOW unu KeagpaTtHoOW hOpMe MOKPbITUS BHYTPEHHUE 3MEMEHThI Yalle BCEero
pacnonaralwTCs napansfenbHO CTOPOHaM MfaHa Ha pPaBHbIX PACCTOSHUSAX Mexay cobor un npu nepeceyeHnn obpasytoT
PErynsipHyto ceTyaTyto CUCTEMY C NMPSIMOYTOSIbHbIMU UITK KBaZAPaTHbIMU A4enkamm (PUCYHOK 36).
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PucyHok 36 - [MokpbITUe 13 NepekpecTHbIX 3f1IEMEHTOB
Mo dopme NoKpbITUSE MOTyT BbITb NMMIOCKMMM UMK BCNapyLUEHHbIMU OTHOCUTENBLHO FOPU3OHTarNbHOM NMOBEPXHOCTMU.
BHyTpeHHME aneMeHTbl NOKPbITUSA ONUPAIOTCA Ha KOMOHHbI, PACNOSIOXKEHHbIE MO NEPUMETPY MOKPLITUA UMM Ha KOHTYPHbIE
3MNeMeHTbI, KOTOpble, B CBOK O4Yepedb, pacrnoniaraloTcs Ha CMIIOWHbIX CTEHAX, Ha psgax OTAENbHbIX KOMOHH UK Ha
KOMOHHAaX Mo yrrnam NOoKPbITUS.

18.1.2 MNoKpbITUA NPUMEHSATCS ANS 0BLEeCTBEHHbIX U MPOU3BOACTBEHHbLIX 3A4aHUN MPOMbILLIIEHHOCTU U CEMbCKOro
xosanctea. Npu KBagpaTHON UM NPAMOYTrOfbHON Pa3pPEXeHHON CETKE KOMOHH C LaroM He MeHee 12 M NOKPbITUS UMELOT
pasmepbl: 12x18, 18x18, 18x24, 24x24, 30x30 m u ©Gonee. lMpyM 3TOM MNOKPLITUA OENATCA HaA OTAENbHbIE OMnOKM,
COOTBETCTBYIOLUME CeTKe KOMOHH. [ns MoOHTaxa nokpbiTuA ©Gnokamyn uMcnonb3yeTcd KoHBeWepHas cbopka u
KPYNHOBMOYHbIA MOHTaX.

18.2 KoHCTpyKUMM NOKPLITUNA

18.2.1 Hecywime anemeHTbl NOKPLITUS (CM. PUCYHOK 36) pasgensoTcs Ha KOHTYPHbIE - 3; BHYTPEHHUE OCHOBHbIE -
1, 2 1 BHyTPEHHWNE JONONHUTENbBHbIE - 5. B cocTaB NOKpLITUA BXOAAT TakkKe 3NeMeHThI orpaxaeHus 4, KoTopble BMECTe C
OOMNONMHUTENbHLIMU 3NIEMEHTaMN COBMELLaT (YHKUMIO Hecylwmnx anemMeHToB. KOHTYpHble M BHYTPEHHWE Hecylune
anemMeHTbl BbINOMHATCA B Buae 6anok unu depm. MNokpbiTve ¢ anemeHTamn u3 Ganok GygeT OOHOCMOWHBLIM, a C
anemMeHTamu n3 epMm - OBYXMNOACHbIM. [JONOMHWTENbHbIE 3MNEMEHTbl BbIMOMHAT (PYHKUMIO NPOrOHOB, PaCcroOpoK,
wnpeHrenev n np. OCHOBHbIM BUAOM OrpaxkaatoLLmMX 3NIEMEHTOB SIBNAETCA CTanbHON NPOMUNMPOBAHHbBIA HacTun. Takke
NMPUMEHSITCA CTanbHble UMW anioMUHUEBBLIE MITOCKME NUCTbl - MeMOpaHbl. [Mpu TenmbiX KPOBMASX MO HACTUIy WIu
mMembpaHam yknagpiBaeTcs 3eKTUBHbIN yTennuMTenb ¢ Naponsonsaumen n pyrioHHbIM KOBPOM.

MaTtepunanbl AnA KOHCTPYKUMA MOKPbLITUS U coeAuMHeHWn BbibupaloTca B cooTBeTcTBUM C TpebosaHnusmu Crl
16.13330.

18.2.2 lMpumeHsieTcs npeaBapuUTENbHOE HanpsikKeHUe OTAESbHbIX 3MEMEHTOB WM MOKpbITUA B uenom. [pu
HECTECHEHHbIX MO BbiCOTE rabaputax u onupaHuM No yrram UCMosib3yeTcs MOKPbITUE, Y KOTOPOro OCHOBHbIE HECylune
3M1eMEHTbl HampaefieHbl MO AuaroHansiM MfiaHa M BCNapylleHbl B LeHTpe. KecTkme unu rubkue [OnONHUTENbHbIE
Hecyliue 3reMeHTbl pacrnonaratTcs Mexay AuaroHasnbHbIMM OCHOBHbIMM U OPUEHTUPOBaHbl B KaXOOM W3 4eTbipex
CEKTOPOB napasnsefibHO COOTBETCTBYHLLUM CTOPOHAM MOKPbLITUSA.

18.2.3 MaBHON KOHCTPYKTUBHOM OCOOEHHOCTBIO MOKPLITUIA SIBMSIETCS MEepeceyeHne Hecylmx anemeHTtoB. OHo
OCYLLeCTBMSAETCS B OAHOM MINY B [ABYX YPOBHSAX Kak noadTaxHoe. B cnyvyae depMeHHbIX MOKPbITUI NOHATUE "B OAHOM
ypoBHE" nnun "noataxHoe" OTHOCUTCH K nepecedeHuto nosicoB hepMm MpOTUBOMOMOXHLIX HanpasneHun. MNepeceyeHus
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BHYTPEHHNUX 3NEMEHTOB MeXxay cobon, a Takke COeOUHEHuEe UX C KOHTYPHbIMW 3neMeHTaMn LOJIKHbI obecneunBaTtb
COBMECTHYIO u,eq)opmau,mo 3NeMeHTOB B Yya3rne. an NPOEeKTpoBaHNN npeanycMaTpmBaeTCA XeCTKad pa60Ta y3na
nepece4yeHusA ©e3 AONONHUTENBbHOW NOAATINBOCTM.

18.2.4 TlokpbITUst 3a CYEeT CBOEW MNPOCTPAHCTBEHHOCTM paboTalT Ha BOCMPUSATME HEPABHOMEPHbLIX WUNK
COCpPEenoTOYEHHbIX Harpy3oK. YCnoBHasl SKBMBallEHTHAs Harpyska Ha MOKpbITME OT MOABECHbIX KpaHOB MpW KBagpaTHbIX
nnaHax B 1,5-2 pasa MeHbLUe, YEM Ha aHaNOrMyHble NMOKPLITUSA U3 NOCKMX depM munu bGanok.

18.2.5 XKecTKoCTb U HEM3MEHSEMOCTb MOKPbITUS 0GecneynmBalTcs CUCTEMON NepEKPELLMBAIOLLNXCS SNIEMEHTOB U
CBSI3EN, a TaKKe 3a CYET KPEemnneHusl K BEPXHWM MosicaM MOKPbITUS MPOroHoB, NPoMAMPOBAHHOIO HacTuna wunm
MembOpaH. JnemMeHTbl OrpaXZeHusl y4acTBYHOT B BOCMPUSITAM COBUratoMX YCUINWUA, OENCTBYIOLUMX Ha MNOKPbITME B
FOPM3OHTANbHOM NITOCKOCTU, U UX KpensieHMe K HeCcyLMM 3remMeHTaM [OJPKHO obecrneuvBaTth nepefady 3TUX YCUIUNA.
KpenneHune Hactuna unn memobpaHbl OCYLLECTBIISETCS HA CaMOHapes3atoLwmx 6ontax unu gbensx, yctaHaBNMBaemblx B
Ka)xgow BonHe HacTtuna c warom He meHee 300 mMmMm.

18.3 PacueTt

18.3.1 lNMokpbITMA Npy M3rMbe OT BHELLHEN Harpy3ku B CBOEWN MIIOCKOCTU UMK M3 MIOCKOCTU SIBNSIIOTCS CTaTUYECKU
HeonpeaenMMbIMU cucTeMamn. PacyeT mx criedyeT BbINOMHATbL Kak yNpyron CTEPXXHEBOW CUCTEMbI C UCMOSb30BaHMEM
cTaHOgapTHbIX nporpamm. CoeguHeEHNsI B y3nax crnegyeT NpMHUMaTh LWapHUPHbIMK U HegedopmupyeMbiMu. B pacueTte
cnegyeT yunTbiBaTh BO3MOXHYHO NOAATNIMBOCTE COEAMHEHUN.

HopmaTtuBHble TpeboBaHUSA K NOKPLITUSAM U OTAENbHBIM 3NIeMEHTaM B YacTu npefernbHbiX Nporbos, gedopmaLi,
rmbkoCTeln 1 Np. ycTaHaBNMBAKOTCS B COOTBETCTBUM ¢ TpeboBaHmamm CI 16.13330.

18.3.2 TlpM HEBO3MOXHOCTM McCNoONb3oBaHWsA Ana pacdeta OBM pacdeT nokpblTUs criegyeT BbIMOMNHATL
npubnmkeHHbIMM cnocobammn - Kak CUCTeMbl, COCTOsILLER M3 HepaspesHbix 6anok Ha ynpyro ocefarolimx Onopax,
OCHOBbIBasiCb Ha criedyloLWwmnx Npeanochinkax:

a) NoKpbITUE YCMOBHO pasGuBaeTcs Ha [ABE CUCTEMbl B3aUMHO MEpPrneHaMKYNSPHbLIX TMaBHbIX M BTOPOCTENeHHbIX
6anok (pucyHok 37). Mpu 3TOM ecnv 3reMeHTbl OOHOro W3 HanpaBfeHuin o6nagalT Gonbluel XKeCTKOCTbIO, TO OHM
CYMTaIOTCS IMNaBHbLIMU, HANpUMep, aNemMeHTbl Gorbluei ANMWHBLI NMPU NPAMOYToNbHOW chopMe nnaHa (CM. pucyHok 37).
Toraa aneMeHTbl NepneHanKynapHOro HanpasneHnsl CYATalNTCA BTOPOCTENEHHbIMU. B NOKpLITUAX C aneMeHTaMun pasHOM
YKECTKOCTU rMaBHbIMU NPUHUMAIOTCA 3NeMeHTbl NoBoro HanpasneHus;

©) B OCHOBHOM pacyeTHOW cCuUCTEME, B MeCTax MnepeceyvyeHuss BTOPOCTENEHHbIX Ganok C rnaBHbIMW, MPUHATHI
YCINOBHbIE LWIAaPHWPbI; rMaBHble Banku (HepaspesHble) ABMAAITCH YNPYrmmMmn onopamMm A58 BTOPOCTENEHHbIX (CM. PUCYHOK
37). Bnusaxue kpyyeHus Ha paboTy 6anok He yumTbiBaeTCs;

B) KOS(beI/ILI,VIeHTbI noaaTiiMBOCTM ynpyrnx onop onpenenAarTcAa B 3aBUCUMOCTU OT reOMeTpU4eCKnxX napameTpoB
rmaBHbIX 6anoK n mecTta ux nepece4yeHna ¢ BTopocTeneHHbIMn Oankamu;

F) nsrnbarowme MOMeHTbl B MecTe YCINOBHbIX LWapHUPOB onpenendrTcd Ucxogda M3 paBeHCTBa HYJIKO YIToB
NOBOPOTa Ha KOHLUaX BTOPOCTENEeHHbIX ©anok.

§
P——
O
—%
i

PucyHok 37 - Pa3buBka nokpbITMS Ha rNaBHble Y BTOPOCTENEHHbIE HGanku
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18.3.3 Ons kBagpaTHbIX MNOKPLITUMN, Y KOTOPbIX BHYTPEHHME 3NEMEHTbl OAMHAKOBOW XECTKOCTU Mpu nepeceveHum
0bpa3yloT perynspHylo KBagpaTHyl CeTKy C YMCIOM Si4eeK Ha CTOpoHe OT 4 A0 6, HarpyXeHHbIX paBHOMEPHO
pacrnpegeneHHon Harpy3kon 1 UMeLnX CroLHOEe OnupaHne No KOHTYPY (pPUCYHOK 38), yeunus Bo BHYTPEHHUX Bankax
onpegenaTca no dopmMynam:

MaKCMMarbHbIA N3rnbatoLnn MOMEHT

M= apal®, (136)
Harpyska Ha 1 M AnuHbl 6ankm

g =Ppa, (137)

roe o, - koadduumeHTsl, onpegensiemble no Tabnuue 49;
D - MIHTEHCMBHOCTb Harpy3kv Ha 1 M 2 MoKpbITUS;

[ - CTOpOHa NOoKpbITUSA, M;

1

&= 5 - Pa3vep AYENKU, M;

n - YACINO A4YeeK Ha CTOPOHE MOKPbITUA.

Ae
=3
o A
o Tl
A,
o <
L=
£ |

PucyHok 38 - KBagpaTHOe nokpbITMe U3 NepekpecTHbIX 3NIEMEHTOB C PerynsapHon KBaapaTHOW CETKON

Tabnuua 49
Yucno sueek Ha | KoadpduumeHTsl 4
CTOPOHE NOKPLITHA 3HauveHus koadhhLMeHTOB (vaeJ'II/I‘:IeHHbIe B 10 E)aa) ans BHvyTpeHHI/IX
6anok, Haxogawmxcs oT GrvkanLien napannensHON KOHTYpPHON 6ankn Ha
paccTtosHUn
i 2at 3

4 L 520 703 520

B 4150 5620 4150

5 5 395 686 686

§ 3160 5550 5550
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6 5 366 654 794

§ 2930 5230 6350

18.3.4 lNMpn paBHOMEPHOW Harpyske Ha MOKPbITUE BHYTPEHHUE OCHOBHbIE 3MEMEHTbI, PACMOMNOXEHHbIE Bnimke K
cepeavHe TMOKPbITUS, 3HAYMTENbHO MEperpyXeHbl MO CPaBHEHUIO C 3feMeHTamu, OnuM3kMMn K KOHTypy. [ns
BbIPaBHMBaHWSA YCUIMMI C LeNblo nocrneayowen yHUOUKauum ce4eHnin BHYTPEHHMX 3MIeMEHTOB AN KBagpaTHbIX MM
OnM3KMX K KBagpaTHbIM MOKPLITUIA, OMEpTbIX MO yrram nof OEencTBMEM PaBHOMEPHOW Harpyskm (CM. pucyHok 38),

OTHOLLEHME NoLwagemn cedeHni KOHTYPHbIX Ag N BHYTPEHHUX A:‘ 3NIEMEHTOB MNpu 4Yncne d4eek n Ao0JMKHO HaxoOguTbCA B
MHTEpBAane:

AP A =052..05(n+2). (138)

18.4 KoHcTpynpoBaHue
18.4.1 TokpbiTMa 06pasylTCsa M3 KOHCTPYKTMBHBLIX 3rnemMeHToB - 6anok, ¢epm, NporoHoB M 3NeMeHTOB,
aHanorMyHbIX BXOASALMM B COCTaB NOKPLITUN N3 NITOCKNX 3NIEMEHTOB.

Pac4yeT 1 npoekTnpoBaHue 3neMeHTOB MOKPbITUN N COEAUHEHMIA NPON3BOAATCS B COOTBETCTBMM C TpeboBaHUAMMU
CI116.13330.

(N3meHeHHas pegakuusa, Mam. N 1).

18.4.2 banoyHble NOKPbLITUA MCNOMb3YKTCA NPW NpofieTax B ABYX HanpaBneHusax no 18-24 M mn Harpyskax Ha
nokpbITue Ao 4 kH/m 2 (400 KFC/ME). BHyTpeHHME 3NIEMEHTBI Y HMX NPUHMMAOTCS ASIMHOW Ha NPOSIET MOKPbITUS U He

JensiTca Ha OCHOBHble N OOMONHUTENbHbIE. B (*)epMeHHbIX NOKPbITUAX pa3nn4aldT OCHOBHbIE q.)epMeHHble ANEeMEeHTbl U
OonoNHUTEenbHbIE - TNa NPOroHoOB.

18.4.3 B 6anoyHbIX NOKPbLITUAX BHYTPEHHWUE 3MEMEHTbl MPUHUMAlOTCS B BUAE ABYTaBPOB: NPOKaTHbLIX OBbIYHBLIX U
LLUMPOKOMOMOYHbIX, CBApPHbIX C OObIYHBIMWU W TOHKMMU CTEHKaMu, COCTaBHbIX OBUCTanbHbIX, C nepdopnpoBaHHBIMA
cTeHKaMn M Apyrux. KOHTypHble anemeHTbl npu nporetax Ao 18 M Takke npuHMMatroTcs 6anoyvHbiMu, a npu
Bdnk WKx nponeTax - B BUAE LUNPEHrENbHLIX CUCTEM MU DEPM.

18.4.4 B bepMeHHbIX NOKPLITUAX MAOCKOCTU BHYTPEHHUX U KOHTYPHbIX (DePM OPUEHTMPOBaHbI NEPNEHONKYNSPHO K
NAOCKOCTUN NOKPbITUA. PepMbl MPUHUMAIOTCA TpaneLMeBUAHOIO O4YEePTaHUA UnNn ¢ napanmnenbHbIMU NOsICaMu, a Ce4eHns
MOSICOB U peLUeTKM MPUHUMAOTCS OTKPbLITOrO UMM 3aMKHYTOro npodumns. 3aMkHYTbI Npoduib Yalle NpUMeHsieTca u3
TOHKOCTEHHbIX FHYTbIX Npodunen.

18.4.5 KpenneHne KOHTYPHbIX )epM K KONIOHHAM, a Takke BHYTPEHHUX (hepM K KOHTYPHbIM OCYLLECTBISeTCs C
NCMONb30BaHMEM HUCXOASALIEro packoca. [lepecedeHne BHYTPeHHUX dhepM Mexay cobon, a Takke MNpuUMbIKaHue K
KOHTYPY OCYLLLECTBNSAETCS B y3nax.

18.4.6 [ononHuTenbHble MNPOroHbl B (epMEHHBbIX MOKPLITUAX MPUHUMAIOTCS CMMOLWHOMO CeYeHUs UM Cco
LnpeHrenem. YneHeHune KpynHbix S4eeK NPOroHaMu yBA3bIBAETCA C OpUeHTauuer rodpoB NpodunmMpoBaHHOro HacTuna.
[Mpn nepneHavKynspHON OpWMEHTauMM NPOrOHOB M rodpoB Hactuna (CM. pucyHok 38) JocTuraeTcs Hawunydwee ux
ncnonb3oBaHWe And MpuAaHUA MOKPLITUIO KECTKOCTM B TFOPU3OHTaNbHOW MIIOCKOCTU, pPasBA3KM BEPXHUX MOSICOB
BHYTPeHHUX depM 1 obecrnedeHuns paboTbl NPOUNMPOBAHHOIO HACTMUMIA Ha ANVHE AYENKN NO ABYXNPOMETHOW CXeMe.

18.4.7 B mecTtax nepece4yeHna BHYTPEHHUX SNEMEHTOB U B MeCTaX NPUMbIKaHUA UX K KOHTYPY OCYLLECTBIIAETCA UX
CcoBMeCTHad pa60Ta, BblpaXawwiadacaA B COBMECTHOCTU ,u,ecbopmau,wﬁ, a TakKkKe B nMnepepadye BepTUKallbHbIX WU
rOPU3OHTAJbHbIX yCMJ'II/II7I C anemeHTa Ha anemeHT. CoeOuHeHWe 3NeMEeHTOB BbIMONHsieTcs BGontamm Hopmaanoﬁ
TOYHOCTH, BbICOKOMPOYHbIMU (CprIKLI,I/IOHHbIMI/I), CBapKOI7I nnn pasnn4HbiIM 3aMKOBbIMU COYJTIEHEHUAMMN.

18.4.8 Y3nbl nepeceyeHns - 3aBOACKME WMN MOHTaXHble - OMNPedensioTCs MPUHATONM TexHororven cOopku u
MOHTaXka MoKpbITUA. [logaTnNMBOCTL y3roB 3aBUCUMT OT Aed)opMaTMBHOCTM AeTanen u coeguHeHun. CoeguHeHust Ha
BbICOKOMPOYHbIX BonTtax unu ceapkon HegedopMupyeMmbl, @ Ha 6onTax HOpMarnbHOM TOYHOCTM UX AedOPMaTMBHOCTb
onpegenseTcsa Heynpyrmmmn noaBimkkamMm 3a cHeT pasHoOCTM AMaMeTpoB 60NTOB M OTBEPCTUN.

18.4.9 [nsi GanoyHbIX MOKPbITUA Y3Nbl COEAUHEHUS] aHAIOIMM4YHbl COEOMHEHUSAM B OanoyHbix knetkax. [pu
NMO3TaXXHOM COMPSXEHUM COBMECTHOCTb paboTbl 0OecneuynmBaeTcsi COeAMHEHUEM COMpuKacarLMXCa MosiCoB Garnok Ha
BbICOKOMPOYHbIX 6onTax. CoeanHeHns B OJHOM YPOBHE BbIMOMHAIOTCA 3a CHET nepefayv BepTUKarnbHbIX YCUMUMKA Yepes
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CTOJNMNKKN, @ TOPU3OHTAlbHbIX - Yepe3 pe6pa - CBapuBaeMble U Ha donTtax.

18.4.10 B nokpbITuaX ¢ dpepmamMu MCNONb3YITCH NnepecevyeHns B 0OHOM ypoBHe. [py 3TOM MOHTaXHble CTbIKU
pacnonaralTCs HernocpeacTBEHHO B MecTax MepeceyeHuss unu B Opyrux Mectax. [lpu kBagpaTHbIX siverkax wu
PacnofioXXEHNUN MOHTaXHbIX CTbIKOB B Yy3Mnax MnepeceyvyeHusi OTMpPaBOYHblE MapKM BHYTPEHHUX ¢epM NpUHMMaoTCs
OAMHAKOBOW ANVHLI, PaBHOW pa3mMepy siYeek.

18.4.11 B nokpbITUsIX ¢ bepmamMm U3 NapHbIX YrOSIKOB Y3Mbl NepecevyeHns u NpUMbIKaHNSA K KOHTYPY peLuarTcs no
TUMNY NPUMbIKAHWI MIIOCKMX CTPOMUITbHBIX bepm K noacTponuibHbiM. OHM BBIMNOMHAKTCA Ha acoHKax unu dnaHuax.
Mpn BonbwKX ycunmsx B nosicax, a Takke npu 3aMkHyTbIX U H-06pasHbix Npodumnsx B cxkaTble CTbIKM BEPXHUX NOSCOB
BBOAATCA OOMNOSMHUTENbHbIE 3aMKOBble 3MNeMeHTbl Ha BonTax Tuna XecTkux TymO, a pacTsHyTble nosica npu 3TOM
coeovHATCA Mexay cobon uepes MMocKMe Y3MoBble KPEeCTOBUHbI, O0beauHsioLMe nosica Mo Tpem-yeTbipem
HanpaBneHnaMm.

18.4.12 Ona depm M3 NPAMOYrofibHbIX U KBagpaTHbIX 3aMKHYTbIX TOHKOCTEHHbIX npodunen npu noaTaKHOM
nepecevyeHnn MosICOB UCMOMb3yeTcsi pelleHne (pucyHok 39), npu KoTopoM cepmbl ogHoro HanpasneHus (1) umeroT
MONHYI 3aBOACKYD FOTOBHOCTb, a bepMbl OPYroro HanpasrneHus (2) nocTynalwT Ha MOHTaX C OTCOEAWHEHHbIMU
HWXHUMKU nosicamn. pu cbopke GNOKOB MOKPLITUA OTCOEAMHEHHBIN NosIC hepM BTOPOro HampaBleHMs NMpornyckaeTcs
yepes pelleTky doepm NepBoro HanpasfeHMs U NPUCOEAMHSIETCA K y3nam BeEpXHen YacTu hepM CBOEro HanpaerieHns Ha
b6onTax, paboTalLmx B OCHOBHOM Ha caBur (pucyHok 40).

PucyHok 39 - Y3en nepecedeHus depm 13 NpsiMOyroribHbIX 3aMKHYTbIX npodunen

PucyHok 40 - Y3en depmbl C OTCOEANHSIOLLUMCS HWKHUM NOSCOM

19 CTPYKTYpPHbI€ KOHCTPYKLUU NOKPLITUIA U3 NPOKaTHbIX Nnpodunen

19.1 O6wme nonoxeHus

19.1.1 CTpyKTypHble KOHCTPYKUMU M3 MNpOKaTHbIX Npodunen npegHasHadeHbl ONA MOKPbITUA OOHO3TaXHbIX
NPOV3BOACTBEHHbLIX 3[4aHMW MacCOBOro MNPUMEHEHUs, a Takke 30aHUN N COOPY>KEHWW TPaxdaHCKOro W CeribCKoro
cTpouTenbcTBa. OHM NpeacTaBnsloT cO6ON OBYXMOACHYK NPOCTPaHCTBEHHYIO CTEPXKHEBYIO CUCTEMY C OrpakaaloLwmmm
KOHCTPYKUMAMMU MOKPbLITUSA, ONUPAIOLLMMNCA HA BEpXHUE Mosica, KOTOpble BbIMOMHAITCA Hepa3pesHbIMU 13 OBYTaBpOB
nnu apyrux npodunent, ahdekTmBHO paboTaLwmx Ha cxaTne ¢ nonepeyHbiM narnbom. OctanbHble 3NeMeHTbl CUCTEMBI
BbIMOSTHAOTCH U3 OOUHOYHBIX YrOSKOB, NMPUKPENIAeMbIX B y3nax OOHOW NOMKON HeENnocpeACcTBEHHO Unu Yyepesd hacoHKy, C
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coeauHeHuaMM Ha bonTax Hopmaanon TOYHOCTU UNn CBapKOVI.

KoHCTpyKUUA ¢ perynsapHon (kaxaas ayenka 3anofnHeHa packocamu) Unv HeperynspHou pelueTkon (B paae sdeek
pacKoCbl OTCYTCTBYIOT) MPeACTaBreHa Ha PUCYHKe 41.

(M3meHeHHas pegakums, M3m. N 1),

19.1.2 PacyeT CTPYKTYPHOWM KOHCTPYKLMM NPOU3BOAUTCS MO HegedopMmMpoBaHHON cxeMme 6e3 yveTta dhusanyeckon
HenMHeMHOCTN paboTbl cTanu.

19.1.3 B kayecTBe pacyeTHOM MOLENU KOHCTPYKUUW MPUHMMAETCS MNPOCTPAHCTBEHHbIN CTEepXHEBOM OOk,
OnNUPatLLMIACA Ha YeTbipe KONMOHHbI, BOCNPUHUMAIOLLMIA BEPTUKaNbHbIE Harpy3ku, a Takke ropu3oHTarnbHble BO30ENCTBUSA
OT NPUMBbIKAIOLLUX SNEMEHTOB 34aHUsA nnu obopyaoBaHns ¢ yHeTOM OCODEHHOCTEN UX NMPUIOXEHUA N KOHCTPYKTUBHOIO
pelieHns ys3noB (pucyHok 42). PacuyeTHad MoAenb BKMYaeT HepaspesHble MOSCHble 3fEeMEHTbl, B TOM u4uchne
NPOAOIbHbIE N3rMOHO-XECTKNE 3NIEMEHTbI BEPXHErO MNOsiCa, 3arpyXeHHble N0 CBOEN AfMHE NonepeyHOn Harpy3Kom.

19.1.4 [na KOHCTPYKUWA C peryndapHon peleTkon cnegyetr nNpUHMMAaTh LUAPHUPHO-CTEPXKHEBYID pPacYeTHYIo
MoZ€enb C Y3r0BOW Nepefaden Harpysku.

Marubatowne momeHTol M B NpoAOoJIbHbIX CXaTO-N30rHYTbIX NoACax onpenenArTCA CIOXXEeHNeEM ankop:

Ona BHYTPEHHUX noAacoB

M=M,+M;,

roe Mq, le - MOMEHTbI A1 MHOrOMponeTHoOM Hepaspe3Hon 6anku Ha XeCTKMX onopax U MOMeHTbl B Ganke ot

npornba Bcen CUCTEMbl COOTBETCTBEHHO;
ANsi KOHTYPHbIX (KpanHKX) NosicoB

M:Mg+Mf+Me+Mﬁv

roe M, My - MOMEHT OT 3KCLEHTpPUYECKOro KpemnmneHus BepxHero nosica [CM. pucyHok 42 a), 6)] U MOMEHT oT

rOpM30OHTanNbHOW Harpy3ku, NnepegaBaemMon KONOHHON Ha onopy 6noka COOTBETCTBEHHO.
(N3meHeHHas pegakuus, Nam. N 1).
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YcnosHeie 0003HaYeHUA:

——  BCDXHWAE NOACA = s = = DACKOCH ———  HDEHWE NOACA

1 - GanoyHble aN1IeMeHTbl BEPXHEro Mosica; 2 - BepxHue nosica TopueBbix hepm; 3 - pacropku BepxHero nosca; 4 -
cXaTble pPackochl MPUOMOPHOI 30HbI

PucyHok 41 - CxeMbl CTPYKTYPHbIX KOHCTPYKLMIA U3 NPOKaTHbLIX Npodunen
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2-7

{nodepwyma wa 1%

a)-8) - BEPXHUX MOSACOB; 2)-K) - HUXKHUX NOSACOB; J1)-M) - pacnopok

PucyHok 42 - Y3noBble coegnHEHNst ANEMEHTOB U3 NPOKaTHbIX Npodunen

19.2 PacueT anemeHTOB

19.2.1 BepxHuMW nOSIC Npu YCTPOWCTBE KPOBMW MO CTafnbHOMY MPOUIMPOBAHHOMY HacTuny cnegyet
paccyMTbiBaTb Ha YCTOMYMBOCTb KaK CXaTO-U30THYTYH Hepa3pesHyk Ganky TONbKo B MIIOCKOCTM AENCTBMS MOMEHTA.
KoHCTpyKUUS KpenneHust HacTuna K nosicy AormkHa obecneynBaTb ero yCTOMYMBOCTb M3 NNIOCKOCTU OENCTBUS MOMEHTA, O
yem crnegyet ykasaTb B npoekte. [NpyM HeagoCTaTOMHOM KpenneHun npounmMpoBaHHOro HacTuna K noscam wunuv npwu
orpaXKgarLmnx KOHCTPYKUMAX MOKPbITUS 6e3 npodmnmnpoBaHHOrO Hactuna (Hanpumep, acbecToLueMEHTHble MAuThI,
OEepeBSIHHbIE LWUTLI U T.4.) BEPXHME NosAca creayeT paccynTbiBaTh HA YCTOMYMBOCTb Kak B MAOCKOCTU, Tak U N3 NMITOCKOCTU
JEencTBUS MOMEHTA.

Pacyet Ha yCTOI7NVIBOCTb cXaTo-n3rmbaemMbliX 3NIEMEHTOB MOACOB MOCTOAHHOINO CeYEeHUA B MIOCKOCTU ,El,eI7ICTBI/I$|
MOMEHTAa, COBMagarLLen C MIIOCKOCTbI0 CUMMETPUM, criegyeT npom3soanTb B cootBeTcTBUM ¢ CI1 16.13330.

3HayeHne marmbatowero momeHta M npn onpeaeneHnn aKCUueHTpucuteta e=MIN cnenyet NnpuMHMUMaTb pPaBHbIM
HaI/I6OJ'IbLIJeMy 3Ha4YeHuto B npepgenax cpep,HeVl TpeTn ANnHbI NaHenun.

19.2.2 KoHTYpHble BEpPXHUE CXaTO-U30THYThle Mosica KpOMe pacyeTa Ha YCTOMYMBOCTb B LIEHTparibHbIX NaHeNnsax ¢
Hanbonbllen nNpPoAONbHOW CWUMOW crnedyeT MNpPOBEpSATb Ha YCTOMYMBOCTb B MEPBOM U BTOPOM MaHEnsx OT Onopbl.
3HayeHne n3rmbaroero MoMeHTa criefyet NpUHMUMaTh PaBHbIM HavbOMbLUEMYy 3HAYEHUIO B Npedenax onwkanwen k
ornope TpeTu ASIMHbI NaHernu.

19.2.3 KoHTypHbIE ABYTaBpOBLIE NOsiCa B KpaiHENW U BO BTOPOW OT OMOpbl NaHensx n ux KpenrneHue B OMNOpHOM
y3ne crieqyeTt npoBepsTb Takke Ha npodHocTb B cootBeTcTBUM ¢ CIT 16.13330. Mpm atom B dopmyne (105) CIl

16.13330.2017 3HaueHust narnbaowmx MomeHtos M, un My cnegyeT nNpuUHUMaTb C Y4ETOM BCEX Harpys3ok U yCrioBum
3aKpenneHus nosica: Ans KpavHewm naHenu - B Ce4YeHUn y onopbl, A9 BTOPOW NaHenu - y NepBoro y3na oT onopbl 6r1oka.
Mpu pacyeTe nosica BO BTOPON NaHenun BrAusiHue narnbaroLiero MoMeHTa My yuuTblBaTh HE Crieayer.
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19.2.4 PacyeTHylo OnvHY fgf CXKaTo-U30rHyThiX ABYTaBPOBbLIX MOSCOB crneayeT npuHuMmatb pasHou 0,857 (roe |-
reomeTpuyeckasa AnnHa naHenm).

19.2.5 PacyeT Ha yCTOMYMBOCTb BEPXHMX KOHTYPHbIX MOSICOB M3 OAMHOYHbLIX YrOMKOB MpU OeNCTBUM Y3rNOBOW
Harpysku crnegyeT BbINOMHATb KaK LleHTpanbHO cXXaTblX anemMeHToB B cootBeTcTBumM ¢ 7.1.3 CIM 16.13330.2017.

B npuvonopHon naHenu cnegyeT MpoOM3BOAWUTbL pPacyeT MOSICOB Ha YCTOMYMBOCTb B MIIOCKOCTU HaUMEHbLUEN
XKECTKOCTW Npv AeNcTBUM nNpoaornbHon cunbl N 1 nsrmbarowero momeHta M oT BHELLEHTPEHHO nepegaBaeMon Ha onopy
CTPYKTYpPbl FOPU30OHTanbHOM Harpy3ku. PacueT cnegyeT BbINOMHATL B cooTBeTCTBUM € 9.2.2 CI1 16.13330.2017. MNpn aTOM
3HauyeHne M crnegyeT nNpvHMMaTb paBHbIM HaubonblLUEMYy 3HAYEHWIO B npedenax AfMHbl MaHenu, a pacyeTHy ANUHY

fgf - paBHoi 0,85] npw pagnyce MHEPUUN F = Iy -

YCTONYMBOCTb Mosica M3 MNAOCKOCTM OEWCTBUA MOMEHTa npu OTCYTCTBUN BHey3J'IOBOI7I Harpy3km npoBepATb He
cnepyer.

(M3meHeHHas pegakuus, M3m. N 1).

19.2.6 Pac4eT Ha NPOYHOCTb INIEMEHTOB HWXHEro nosica HeobxoAMMo NPOM3BOAUTL B OCMaBMEHHbIX CEYEHUsIX
CTbIKOB 1 Y310B.

PacueT Ha NpOYHOCTb 9MEMEHTOB, MPUCOEAVHEHHbIX B y3nax ABYMsi MofikamMu Ha 6Gontax C CUMMETPUYHBLIM
pacrnonoXeHnemMm OTBEPCTUM Ha NOJSIKax Ha pPaccTosiHUKM OT obyllka, paBHOM 2 &, criefyeT BbINOMHATb KakK LeHTpanbHO
pacTsAHYTbIX B COOTBETCTBMM C 7.1.1, @ B OocTasnbHbIX cny4dasix - B cootBetcTBum ¢ 7.1.2 CI1 16.13330.2017, npu 3TOoM
3HayeHus koadpduumeHta %, B dopmyne (6) CIl 16.13330.2017 cnepyeT npuHuMaTb no Tabnvue 50, a nnowagb

ceyeHus anemeHTa A, B dopmynax (5) u (6) CM 16.13330.2017 npw HeBbiNonHeHun ycrioun 14.2.2 CIM 16.13330.2017
- onpepensiTb ¢ y4eToM ocnabneHus ero oTBEPCTUSMU, PACMONOXEHHBIMW B 3Ur3aroobpa3HoOM CeYEHUN NONEpPeEK YCUnus.

Mpu ocnabneHun ceveHnss meHee 4Yem Ha 5% B dopmynax cnegyetr npuHMMaTb Nowagb ceyeHuss A u
koadduumeHT ycnosun pabotel . =1,0.

19.2.7 PacyeT CTbIKOBbIX HaKMagoK HWKHUX MOSICOB MpU pasMeLLeHUn cpedHuX OTBEPCTUI Ha MPOLONbHOM Ocu
crnepyeT Npou3BOAMTb Ha LeHTparnbHoe pacTsxeHue no dopmyne (5) CI 16.13330.2017, a npu cmeLeHnn ¢ ocu - Ha
BHELIEHTPEHHOE pacTshKeHMe.

19.2.8 PacyeT Ha NpOYHOCTb PACTAHYTbIX 3NIEMEHTOB U3 OL4MHOYHbLIX YrOSIKOB, MPUCOEAMHAEMbIX B y3nax ABYMS
MofkaMmy CBapKOM, a TaKkKe HWKHUX MOSICOB B CBapHbIX TOPLEBbIX yepmax, CriefyeT BbINOMHATb KakK LEeHTpanbHO
pacTaHyTbix B cooTBeTcTBMM ¢ CI1 16.13330. KoadhpmumeHT ycriosuin paboTbl 418 ONOPHOrO packoca, NpUKpenssieMoro
CBapkow, cneayeT npuHumaTh paBHbiM 0,9, B ocTanbHbIX cny4vasx - no tabnvue 1 CM 16.13330.2017.

19.2.9 PacTsHyTble anemMeHTbl M nosca U3 OAMHOYHBLIX YrorikoB, MPUKPEnfeHHbIX OOHOW MOMIKOM Ha cBapke,
crnegyeT paccunTbliBaTbh Ha MPOYHOCTb Kak BHELLEHTPEHHO pacTaHyTble B cooTBeTcTBUM ¢ 9.1.1 CIN 16.13330.2017. Mpwn

9TOM 3Ha4eHUst KOIPAULIMEHTOB C ., Ty B chopmyne (105) CI 16.13330.2017, yunTbiBaloLMe pasBuTUE NNACTUHECKUX
aedopmaunin, cnegyet npuHMMaTth paBHbiMu 1,25, a koadpdumumeHTa n - paBHbiM 1,5.

3HayeHVe M3rMbarowero MoOMeHTa Npu OTCYTCTBUM Ha 3NeMeHTe MomnepeyHoi Harpysku cnegyeTt NpuHUMaTh B
MIMOCKOCTSX: nepneHanKynspHoii K NpUKpenneHHo rnorke My =g, N , napannensbHom -
M, =¢?_.,N (8y=2p ;%) =2) —&; rAe a - paccTosHWe OT ObyliKa yrofnka [0 UeHTpa TSXECTU CBapHbIX LUBOB).

O603Ha4veHus U OopueHTauna ceveHnd npmeeaeHbl Ha pUCyHke 19.

Mpu pacnpegeneHn cBapHbIX LWBOB Ha 00yLUKe 1 nepe yronka B cooTHoweHun ot 0,5:0,5 go 0,65:0,35 BnusHnem
MOMEHTa, [AEeNCTBYIOLEro B MNMOCKOCTW, MapannenbHOW MPUKPEnneHHOW norke, crnepyeTt npeHebpeyb. JnemeHTbl C
TakMM KpenmneHneMm crnegyetr pacCcyuTbiBaTb Ha MPOYHOCTb KaK LEHTpanbHO pacTaHyTble no dopmyne (5) CI1

16.13330.2017 ¢ koacppuumeHToM ycnosum pabotbl ¥, =0,75.

Tabnuua 50
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OneMeHTbl KOHCTPYKLIMI

KoadhdpuumeHT ycrnosui

pabotbl ¥,
1 HepaspesHble cxaTo-M30orHyThle (anemeHTbl 1 Ha pucyHKe 41) n paspesHbie 1,00
nosica 13 nNapHbIX YronkoB, CoeanHEHHbIX 6onTaMmu uny cBapkomn B pacyeTax Ha
YCTOMYMBOCTb
2 CxaTble KOHTYpHbIE NOsiCa N3 OAMHOYHBIX YTOMKOB (3NeMeHTbI 2 Ha pUCYHKe 41), 0,95
coeAuHeHHble bonTamu nnm cBapkon B pacyeTax Ha yCTONYMBOCTb
3 PaspesHble cxaTble nosica (anemeHTbl 3 Ha pucyHKe 41) N3 OAMHOYHBIX YIOMKOB,
NPUKPENsIEHHbIX B Y3M1ax O4HON MOJIKOW, a Takke HepaspesHble nosica ¢
npukpenneHnemMm dacoHok 6ontamv unn cBapKkowu:
OfHVM [CM. pUCYHOK 42u)-Mm)], a Takke OBYMSA BonTamy Unu cBapkow [CM. pUCYHOK 0,75
42,K)];
ABymsa 6ontamu n 6onee unu ceapkow [CM. pUCyHOK 42 u), 1), M)] U HE3aBUCUMO OT 0,85
KpenneHus [cM. pucyHok 42 u)]
4 CxarTble packoCbl U3 OAUHOYHBIX YTOMKOB, NPUKPenisieMble O4HON MOSKON:
cBapkov unun aAsymsa bontamm n 6onee, ycTaHOBMEHHLIMY BAOMNb OCU 3NIEMEHTa [CM. 1,00
pucyHok 42 a)-g), 9)]
cBapkou unu apyms 6ontamu n 6onee Ha 0OAHOM KOHLIE SfieMeHTa [CM. PUCYHOK 42 0,85
a)-8)], ooHMM GONTOM HEMNOCPEACTBEHHO K NOSACY UK GonTamm Yepes pacoHKy Ha
OPYrom KoHue [cM. pucyHok 42 e)]
ofgHMM BonTom Ha 06oUX KOHLAxX aneMeHTa, 6ontamum Yepes bacoHKM [CM. PUCYHOK 0,75
42 x)], a Takke packocbl 4 (CM. pucyHok 41) He3aBMCMMO OT BUAA KpenneHus
CBapKoW Yepes hacoHKu (B TOM YMCIe CBAPHbIM KpenneHnem pacoHku K noscy), 0,90
[cm. pucyHok 42 X))
5 PacTaHyTble HUXHME nosica M3 OAMHOYHBIX PABHOMOMOYHBIX YFOMKOB C
CMMMETPUYHbIM pacronoxeHnem 6onTos B 0benx nonkax:
npu b/t=12-13; d/b=0,21-0,24:
¢/b=0,3 0,75
¢/b=0,4; c/b=0,7 0,80
¢/b=0,5; c/b=0,6 0,90
npu b/t=15-16; d/b=0,125-0,18:
¢/b=0,3; c/b=0,7 0,85
c/b=0,4 0,90
¢/b=0,5 0,95
npu b/t=15-16; d/b=0,10-0,12:
¢/b=0,3; c/b=0,4 0,90
¢/b=0,5; ¢/b=0,6; c/b=0,7 0,95

MpumeyaHue - B HacTosiwen Tabnuue NpuHATLI cneaytowme 0603HavyeHus (CM. pucyHkn 41 n 42):

b, t - WUMPUHA 1 TOMLLMHA NOJIKN Yrorika COOTBETCTBEHHO;

d - ApnameTp OTBEPCTUS;
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C - pacCctosaHue ot O6yLLIKa 00 UeHTpa OoTBepCTuUA.

Mpn NPOMEXYTOYHbIX 3Ha4YeHusIX ¢/b koadduumneHT ¥, onpeaenseTcs NMMHENHON MHTEPNONALUMEN.

(M3meHeHHas pegakuus, M3m. N 1).

19.2.10 PacuyeTtHasa HecyLlas cnocobHOCTb 9NEMEHTOB N3 OOUHOYHbIX YrOMNKOB, MPUKPENSEHHbIX OOHOW NOSKOW Ha
bonTax, onpegenseTcsa N0 NPOYHOCTU, YCTOMYMBOCTHN, CMATUIO MeTansa anemMeHTa 1 no cpesy 60nTos.

19.2.11 PacTsHyTble 9NeMeHTbl W3 OAWHOYHbIX YrOSfIKOB, MPWUKPENIIEHHblIE OOHOW MONKOM Ha OonTtax,
paccynTbIBAOTCA KaK LieHTpanbHO pacTsaHyTele B cootBeTcTBuM ¢ CI1 16.13330. Mpn aToM koapduumeHT 7. ycrioBun
paboTbl B popmyne (6) CI 16.13330.2017 cnegyeT npuHmMmaTth no tadnuue 1 CI 16.13330.2017.

19.2.12 CxaTble 31IEMEHTbl U3 OAMHOYHbIX YrOJIKOB, NMPUKPENSIEHHbIE B y3Ne OAHOWM MOJSIKOW CBapHbLIMU LLUBaMK C
LEeHTPOM TSDKECTM LWBOB unu 6ontamm ¢ puckon Ha paccrtosiHum 0,45-0,55b ot obywka (rge b - wupuHa nonku yrosnka),
cnegyeT paccuuTbiBaTb Ha YCTOMYMBOCTb KakK LeHTpanbHO cxaTtble B cootBetctBum ¢ 7.1.3 CIM 16.13330.2017. Mpwn

onpegeneHn rmbKoCTM 3TUX 3MEMEHTOB PadnyC UHEpPLUMM | CEeYeHMs Yrosika NPUHMMAeTCs PaBHbIM Iyiy, @ pacyeTHas

nnvHa lr =W rae Honpenensietcs no pucyHKy 43 B 3aBUCMMOCTY OT Ay = £ /iy -

KoadpduumeHTsl ycnosum paboTel . npuHMMatoTca ans GrokoB: C perynspHon pelwieTtkon - no tabnuue 50, ¢
paspexeHHOW - He3aBMCKMMO OT MeCTa YCTaHOBKM 3fieMEeHTa B KOHCTPYKLUMW 1 YCIOBWUIA 3akpenneHus B yanax 7. =0,75.

19.2.13 CxaTtble anemMeHTbl U3 OAMHOYHbIX YrONKOB B Cly4vasix, He OroBopeHHbix B 19.2.5 n 19.2.12, cnegyet
paccunTbiBaTb Ha YCTOMYMBOCTb B cooTBeTCTBUM € 9.2.9 CI1 16.13330.2017.

Mpy BbIYMCNEHUM MPUBEOEHHOTO OTHOCUTENBHOIO JKCLUEeHTpucutetTa =T|¥y ona ceyeHun U3 OOMHOYHBIX
2 s

yronkoB koadduumeHT T| cnegyeT onpedensTb kKak And ceveHuy tuna 11 no tabnuue [.2 (npunoxenue [) CrI1
16.13330.2017.

B pacyeTax cnegyet npuHMMaTb 3Ha4YeHUsa narnbarowero momeHta M u paanyCa wunHepumn ceveHud i
OTHOCUTESBbHO rMaBHbIX OCEN CeYEHUS.

[l
——

a7

¢ U 0 #1800 180 200 280 &G

A= L min
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1 - ogHuM BonTom; 2 - AByMSA BonTamu 1 6onee (BOOMNb ANIEMEHTOB) UM CBapPKOW

PucyHok 43 - 'paduk ona onpegeneHns 3HadeHmn K ana packocoB U paspesHbiX NOACOB, NPUKPENIEHHbIX B y3nax
O[JHOW MOJIKON

I'IpM onpeaeneHnn rmbkocTn BEPXHUX KOHTYPHbIX NOACOB B 06eunx MnocKocTsax pacyeTHaa OJnHa E%;f‘ = 0,854? .

PacueTHoe 3HaueHune uarnbaromx MOMEHTOB B KaXKAOW MIOCKOCTH NPUHNMAaETCA paBHbIM Hal/l60ﬂbL1JeMy B npegenax
naHesnu noaca.

19.2.14 PacyeTHyl0 Hecyllyl CrnocoOHOCTL OOMTOBOro coeguMHeHUs criegyeTt onpeaensatb B cootBetTcTBuM ¢ CI1
16.13330; koadbpmumeHT ycnosu paboTbl 7, NpuHMMaeTca pasHbiM 1,0, a koadduumeHT ycnosui pabotbl Yy ANA

COeIMHEeHMI NPOKaTHbIX 3NIEMEHTOB 13 CTanu ¢ Npeaenom Tekydectn Ao 380 MMa (3900 krc/cm 2 ), ocylecTBnseMbIX Ha
6ontax HopMarnbHOW TOYHOCTK, - No Tabnuue 51.

Tabnuua 51
Bua pacyeTta u reomeTpuyeckne xapakTepUCTUKU CoeaUHEHUs! KoahehMLMEHT YCrIoBuii paBoThi ¥ ANS
COoeguNHEeHUNn
ogHobonToBOro MHOro60nTOBOroO
Ha cpes 1,00 0,90
Ha cmaTne npu paccTosHuAX:
ax2d,b>=25d 1,00 0,90
a=1,63d; b= 2,32d 0,90 0,80
a=1,5d; b>2d; v a>1,5d; b=2d 0,85 0,75
az2d, b=2,32d 1,00 0,85
a=1,35d; a1 =1,35d npw TonuwmHe nonkn 4o 6 mm 1 ai =1,25d npu 0,65 0,60
TOJLUMHE NOJIKM CBbiWwe 6 MM, b= 2d (TONBKO ANs PACKOCOB U
pa3pesHbIX NOsICOB)
Ha cmATne anemeHToB, paboTaloLmx TOMNbKO Ha cxaTtue (packochl
1 paspesHble nosca), npu a=aj =1,25d.
b=2,5d 1,00 0,90
b=2,3d 1,00 0,85
b=2d 1,00 0,75
MpumMeyaHusa
1 B HacTosiLelt Tabnuue NpuHaTbI crnegytolime o603HaYeHUs:
a - pacCcTosiHME OT Kpasi areMeHTa A0 LeHTpa bnvxailiero oTBEPCTUSi BOOMNb YCUNNUS;
al - paccTosiHWe OT kpas ckoca Ao LieHTpa bnvkaiLiero otsepcTus;
b - paccTosiHMe Mexay LeHTpaMu OTBepCTui;
d - ouameTp OTBEPCTUA.
2 3HayeHusi koadpULMEHTOB " OTHOCSTCA K aneMeHTaM K3 yronkoB 6e3 ckoca MNosku ¢ OTBepcTMEM [pUCYHOK
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44 6)].

3 Ckoc Monku C OTBEPCTUEM B PacTAHYTbIX 3NeMeHTax crneayeT BbINOMHATb MO PUCYHKY 44 6)-2), npyu 3TOM
a1:_"1,35d npuv TOMNLWMHE MNOMKWU, PaBHON UNN MeHbLUe 6 MM, 1 a121,25d - NpV TOMLWMHE NOMKK cBblwe 6 mm. B

CXKaTbIX 3MeMeHTax CKOC crieflyeT BbIMOMHATb NO pucyHky 44 9) npu a = 1,25d. Ckocbl Npu W3roToBNEHUU
BbINOMHATCA 6€3 fonycka B CTOPOHY YMEHbLUEHNS, O YeM AOIKHbI ObITb AaHbl yKasaHus B NPOeKTe.

4 Tpn NPOMEXYTOYHbIX 3HaYeHUsAX a u b koapduumeHT 7h onpeaenseTcs NMHeNHoOW wnHTepnonauven. Mpu

O[HOBPEMEHHOM M3MEHEHUV a U b B coeauHEHWUn cnegyeT NpuHMMaTh 3HavyeHne koaduumMeHTa, Nony4eHHoro
MHTepnonauuen ons a npu b=2,5d v gna b npun a=2d.

a) - 6e3 ckoca nNonku; 6)-0) - Co CKOCOM MNOJKU; e)-u) - pa3BEPTKU A1 a)-8) U 2), ) COOTBETCTBEHHO;
1-1, 2-2, 2-2’, 2-2" - pacyeTHble CeyeHus

PucyHok 44 - PacnonoxeHve oTBepcTui Ans 60NToB B Yronikax CTPYKTYPHbIX KOHCTPYKLUA

19.3 KoHcTpyupoBaHue
19.3.1 lNMpun NPOEKTUPOBAHUUN CTPYKTYPHbIX KOHCTPYKLUIA U3 NpoKaTHbIX Npodunen kpome TpeboBaHui pasgena 12
CIn 16.13330.2017 cnegyet cobntogaTe AONOMHUTENBbHbIE TPeOOBaHUS, NPUBEAEHHbIE B HACTOSILLIEM pasaerne.

19.3.2 OnemeHTbl CTPYKTYPHbIX KOHCTPYKLUUIA N Y3NOBbIX COEAUHEHUI cneayeT KOHCTPyMpoBaTb C MakCUMarbHOW
yHUdVKaLmen aNemMeHToB, AeTanen U TEXHOOIMYECKMX onepaumi C y4eTOM U3roTOBIIEHNS UX Ha aBTOMAaTU3UPOBAHHbIX
MOTOYHBIX TEXHOMNOrMYECKUX NMNHUAX. [INs Kaxxgoro Homepa npoduns cnegyeT NpUHMMaTh OOHY TOMLWMHY U OAHY MapKy
cTanm.

[leneHne KOHCTPYKUMM Ha cOOpOYHblE 3MeMeHThbl CrnedyeT Npou3BoauTb C y4EeTOM UCKMYEHUs Ans 6onbLIMHCTBA
3MNeMeHTOB onepaumin c6opkM 1 cBapku, COCPEAoToYMBAs UX HA MUHUMATbHOM YKcre TpaHcnopTabernbHbIX CTEPXKHEBbIX
1 NNOCKOCTHbIX 3/IEMEHTOB.

KOHCprKLI,I/IFl 3aBOACKUX, MOHTaXHbIX WIN KOM6I/IHI/IpOBaHHbIX Y3n0OBbIX coeguHeHnn onpependeTca Wux
Ha3Ha4YeHnem u I'Ipl/lHFlTOVI TEXHOIOrMEN N3roToBNEHUS, C60pKM N MOHTaXa MOKPbITUA B COOTBETCTBUM C NpaBuiamMmun
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M3roToBJ1IEHNA N KOHTPONA Ka4eCTBa CTallbHbIX CTPOUTES1bHbIX KOHCprKLI,I/IIZ.
3aBofckue coeHeHus cnenyeTt BbINOJTHATb CBAPHbIMU, MOHTaXHble - Ha donTtax.

19.3.3 Y3noBble COeaNHEHS YIONKOBbLIX 3JIEMEHTOB CrneayeT KOHCTpyupoBaTb 6e3 hacoHoK. [Mpu KOHCTPYKTUBHON
HEBO3MOXXHOCTU pa3mMeLleHns 6onbLIoro Yvicna 6onToB B y3ne crnegyeT NPUMeHATb HaknagHble (MU NPUCTBIKOBaHHbIE K
nepy NOSICHOIO yrorika CBapKom) hacoHKU Mpu yCroBUM 3aBEeAEHWS YTOJIKOB PELLETKN Ha MOJIKy NMOSICHOTO Yrosika.

Ons obecneyeHust pa3mMelleHna CcBapHbIX LWBOB WUIUN oontoB B npegenax nMnoJiok MNMOACHbIX YroJiIKOB crenyert
cMellaTb TOYKM nepeceyeHnd ocen 3N1eMEHTOB peweTkn B y3nax c ocen nosicoB Ao 06yLIJKOB yronka.

19.3.4 [Ina coeguHeHUs anemMeHTOB criegyeT NpuMHMMaTtb 60NnTbl HOPManbHOW TOYHOCTW, a AMaMEeTp OTBEPCTUS
HasHayaTb Gonblue avameTtpa G6onta Ha 1,5 mm. CoeanHeHue SNeMeHTOB, B KOTOPbIX BO3HUKAKOT 3HaKOMNepeMeHHble
ycunus, criegyeT NpoeKkTMpoBaTh CBapHLIMU UMM Ha BbICOKOMPOYHbIX BonTax.

bonThl cneagyet npyuHMMaTb OQHOro gnameTpa un He Oonee yem TpexX pa3mMmepos Mo ArinHe.

19.3.5 CgsuroBble gedopmaumn B COeQMHEHMAX M3-3a pas3HOCTW B AMaMeTpax oTBepcTus m Gonta cneayer
YUnTbIBaTb MPU Ha3Ha4YeHWM CTPOUTENBHOrMO MogbemMa U KOHCTPYMPOBAHUWM COEOUHEHWI CTPYKTYPHOW KOHCTPYKUMMK C
HenogaTnvMBbIMU 3MeMeHTamy 34aHui u obopydoBaHus (dhaxBepkoM, CTeHamu, neperopogkamu, Tpybamu u T.0.).
CoeamHeHns BCeX 3NeMEHTOB KOHCTPYKUMW AOIDKHbI MMETb OAMHAKOBblE KOHEYHble cABurosble aedopmauummn. [pu
pa3HoW NOAaTNMBOCTM 3IEMEHTOB B pacyeTe crnegyeT yyuTbiBaTh NepepacnpeaeneHne ycunun, Kotopoe onpegensercs
MpW pacyeTHON Harpyske.

[ns komneHcauun caBurosbix Aedopmaunii B ABYXCKATHLIX KOHCTPYKUMUSX CTPYKTYPHbBIX NOKPbITUIA nponeTtoMm 18 n
24 m npu paspaboTke AeTanMpoBOYHbIX YepTEXen cnegyeTt yBenuMUMBaTh NPUHATHIA B MPOEKTE YKIMOH NosicoB Ha 1%.

19.3.6 OTBepcTMs nod GonTbl B CTbiKaxX HWPKHUX MOSICOB cCriedyeT pasMellaTb B oOWH psd WM B LUAXMaTHOM
nopsiake, MpyM 3TOM PUCKY WNW UEHTp rpynnbl BONToB cregyeT pa3mellatb Ha paccTtosHun 2 Zp oT obylka ¢
OKpYrieHneM 4o 5 MM B MEHbLLYIO CTOPOHY.

Mpu oOHO- M MHOrOPsSIAHOM PacMnonOXeHWn OONMTOB B KaXAOM psady WX He AOMKHO ObiTb Oonee nstu. Mpwu
pacrnonoxeHun OONTOB B LWAXMaTHOM Mopsinke Haubornee yAdaneHHbld OT y3na 6GonT crnepyeT pacnonaraTb Ha
HauMeHbLUEN pUCKe.

B anemeHTax pelleTkn U3 OOMHOYHBIX YroSikOoB, NMPUKPENIIEHHbIX OOHOW MOJSIKOW M MOABEMKEHHBIX PACTSXKEHUIO,
oTBepcTus nog 6ontel (MpU OAHOPSAHOM PACMONOXKEHWUW) U LEHTP rpynnbl (MPY MHOTOPSIAHOM pacnonioXeHun) criegyeT
pasmellatb Ha pacctosiHum 0,35-0,45b ot obylika, a B aneMeHTax, noaBepxeHHbIx oxatuno - 0,45-0,55b (b - wupuHa
nonku yronka). lNpu kpenneHnn Taknx 3MEMEHTOB CBApKOW LUBblI criedayeT pacnpedensTb mexay oOyLKom u nepom B
cooTHoweHuu oT 0,5:0,5 no 0,65:0,35. B anemeHTax 13 napHbIX YronkoB, COCTaBEHHbIX B TAaBPOBOE CeYeHne, 0TBepCTus
nog OonTbl M LEHTP TSXKECTUM CBapHbIX LIBOB CriefyeT pa3Mellatb Ha pacctoaHum ot obyuwka 0,35-0,45b u 0,3-0,4b
COOTBETCTBEHHO.

MuHUManbHoe pacCcTosHWE OT Kpas afeMeHTa A0 LeHTpa bnvxalnlero oTBepCcTusi BOONb YCUNNUSE B PACTSIHYTbIX
anemMeHTax crnegyeTt HasHavaTb He MeHee 1,5d n He meHee 1,35d nNo Hopmanu 4O ckoca Nosnku 6e3 Jonycka B CTOPOHY
yMeHbLUEHNS Npu usrotoBneHun (rge d - gnameTp oteepctus). [pu 3TOM NMHMA cKOca OOJMKHA nepecekaTbCcs C OCAMM
OTBEPCTUA 3a npegenamm nosiku [CM. pucyHok 44 6)-2)]. B anemeHTax, NoABEPXXEHHbIX TONIBKO CXaTUI0, pacCTOsIHNE OT
LeHTpa Onmxanwero OTBepCTUS A0 CKOca MO Hopmanu criefyet HasHavaTb He MeHee 1,25d 6e3 gonycka B CTOPOHY
YMEHbLUEHNS MpU M3roToBneHmn. Hecyuwas CnocoBGHOCTb COeAMHEHMS B 3TOM Cryyae He cHwkaetcs. [lepeceyeHue
NIMHMK CKOCa C KpasiMn areMeHTa JonycKaeTcs B npegenax Nonku [CM. pucyHok 44 0)].

19.3.7 BepxHue nosica u3 OByTaBpOB NpWU nepefaye Harpysku OT KPOBMWM 4vepe3 cTanbHOW npodunMpoBaHHbIN
HacTun criegyeT packpennsaTb B MIOCKOCTU HaMMEHbLUEW >XEeCTKOCTM MOCTAHOBKOM camoHapesallwmx O6onToB unm

atobenen B Kaxaon BOSHe. I'Ipvl KpenneHunn arbenamm ycunnuma B 3reMeHTax KOHCTPYKUunM cnenyet onpenendatb C
Y4€TOM BKIMIOYEHUA HacTuna B pa60Ty CUCTEMBbI.

20 Banku

20.1 O6wwme nonoxeHus
20.1.1 ns nogbopa MUHMMANbHOIO ceyYeHnst Danku pacyeTHbIMM pa3mepamMu U napameTpamn sIBrsOTCS:
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/- nponer;
M - pacueTHbIl n3rnbatoLLmMii MOMEHT;
n - napameTp, onpeaensLLmi npeaensHbIn npornd ( f, = £ 1 # ) n npuHumaemsiin cornacro CIM 20.13330;

' - napameTp, paBHbI 9,6 - NpM paBHOMEPHO pacnpeaeneHHon Harpyske, 12 - npu cocpegoTOYEHHON Harpyske B
cepeauHe nponeta, 10 - B oCTanbHbIX cny4asx;

fr - KOIPMUUMEHT HaAEKHOCTU MO Harpyske, ONPeaensieMbll Kak OTHOWEHWE pPacYeTHOro  3HaYeHus
3KBUBANEHTHON (MO 3HaYeHMI0 M3rMbaloLLero MoMeHTa) Harpy3ku K HopMaTUBHOMY;

B=3IMIEy,): w=I/B: 8= #I(Y¢ ] - napameTpsl, MCMONb3yeMble B pacHeTHbIX (hopMyrax.

20.1.2 CeyeHve Oanku, NPUHATOE C Y4eTOM [OEeNCTBYHOLUMX COpPTaMeHTOB, TpeboBaHWA W  OrpaHuyYeHun,
npeabsaBNAeMbIX K MPOEKTY B KaXKAOM KOHKPETHOM cny4vae, cnegyeT nposepsaTe cornacHo 20.2 (ans 6anok ¢ ycTon4mMBom
ctenkon) unm 20.4 (ans 6anok ¢ rmbKom CTEHKON).

20.2 bBanku U3 ogHOPOAHOro MaTepuana ¢ yCTOMYMBOW CTeHKOMN
20.2.1 Pasmepbl ceuveHuit (cMm. pucyHok 5 CIM 16.13330.2017, rae #,, 0603Ha4eHo Kak 'Eggj', a fi'_f - Kak E:'%f')
OBYTaBPOBbIX 6anok 1-ro knacca cnegyet onpeaensaTs no dopmynam:

by = 03678 k=556, [v, 1 £y = 1666, By =0,302h, (139)
Sq)(*)eKTl/lBHoe 3Ha4YeHne pac4eTHOro ConpoTmBneHna ctanm Ry,%fCﬂeﬂyeT onpenendartb no (*)Opmyne

E 1

R, o= —
P 3we)? (140)

20.2.2 Pa3mepbl ceveHuii AByTaBpoBbIX 6anok 2-ro knacca npu 1 < § =5 cnegyeTt onpegensite no popmynam:

£y =126B 13 @i, ; by = Tptavi v, ; (141)

£ =071, mwcxifiﬂf . be =142A, fﬁﬂfr:zlfiw ,

2
rme @y =1+1/382 + 08¢/ R (1= 14g );
oy = 0,253 — 2) .

MapameTp T cneayeT onpeaensTb No goopmyne

£= 0,29/ f0,0833— (o1, - Doy +0,167) (142)

roe oy, - koadpdwmumeHTt, onpegensembin no dopmynam (77) CIl 16.13330.2017 n wusmeHsoWMNCA B npegenax
10, 20, Dif ZHffﬂw_
Ansa 6anok kopobyaToro ceveHns KOaPUUNEHT i, B dpopmyne (142) cnegyet ymHoxaTb Ha 0,5.

B cdopmynax (141) 3HaueHne iuw cnegyeT onpeaensTtb no Tabnuvue 52 B 3aBUCUMOCTM OT &, a 3Ha4YeHne iﬂf -

140



no 8.5.18 CI 16.13330.2017. B tabnuue 52 un B ¢opmynax (141) cpegHee kacaTenbHOe HanpsikeHue T cnegyet
npuHuMaTh pasHbiM T =} A, .

Tabnuua 52
T R_g MpenenbHble 3Ha4YeHus Iuw npu &, paBHOM

1,0 1,5 2,0 25 3,0 3,5 4,0 4,5 =50
0 5,50 4,00 3,42 3,00 2,72 2,52 2,37 2,27 2,20
0,5 4,50 3,70 3,13 2,75 2,51 2,35 2,26 2,20 2,20
0,6 4,25 3,52 2,98 2,64 2,42 2,28 2,20 2,20 2,20
0,7 4,00 3,34 2,84 2,53 2,34 2,20 2,20 2,20 2,20
0,8 3,75 3,04 2,62 2,37 2,26 2,20 2,20 2,20 2,20
0,9 3,50 2,73 2,39 2,20 2,20 2,20 2,20 2,20 2,20

3Hauyenna M n Q cnepyet onpedensaTe B OAHOM ceveHumn Garnku.

AP PEKTUBHOE 3HAYEHUE PACHETHOTO COMPOTUBIIEHNS CTann 4 .ef° cnefyeT onpeaensiTs no dopmyne

(143)

rme My = (18w — 0.8) /(@ 3fay ).

20.2.3 Mpu Hanuuuu 30HbI YnCTOro mM3rmba pasmepbl cedeHun Ganok 2-ro knacca u adeKTBHOEe 3HayeHue
pacyeTHOro CONpOTUBNEHUS CTanu cnegyeT onpedensTts no copmynam (141) n (143) cOOTBETCTBEHHO MNP NOACTaHOBKE
B HUX 3HaYyeHns E=1,42.

20.2.4 Pa3mepbl ceyeHun AByTaBpoBbix 6anok 3-ro knacca (npwu iuw =2,2; iﬂf =0,3) cnegyeT onpegensTtb No
dopmynam:

£, =07458 3wy ; by, =228, 14y, ty= 1.92¢,.fcts By = 0,525k, .jCo |, (144)

rae ;= 1+0,80t/ &)%;
Gty = 0,253, — 2.

S(b(*)eKTVIBHOG 3Ha4YeHne pac4eTHOro ConpoTmBIiIeHNA CcTanun Ry,quﬂeﬂyeT onpenenaTtb Nno d)opmyne

(145)

rae Tg = (1,809 —0,8) a3y ).
20.2.5 lMpwn BbIGOpe cTann pac4eTHOE COMpPOTMBIIEHNE RyCHeﬂyeT NPUHUMAaTb BNN3KUM K Ry,g_;', BblYMCNEHHOMY

no copmynam (140), (143) n (145); npn 3TOM AOMKHO BbITb BLIMNONHEHO YCIOBUE Ry = Ry,qf.
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20.2.6 Ona 6anok 2-ro n 3-ro Knaccos npu ogHOBPEMEHHOM AencteBum B cedeHun M n Q B copmynax (141),
(143)-(145) cnenyeT NpUHMMAaTL: B NepBoM npubnwkeHn T =0; B nocrneayowmx npubnmwkennsx T = L2, 5,0 .

20.3 BucTtanbHbIe 6anku
20.3.1 B pacuyeTtax npo4yHOCTM BUcTanbHbIX 6anok, B KOTOPbIX CTEHKA BbIMOSIHEHA U3 MEHEee MPOYHON CTanu, Yem
nosica (UnM oguH NOSIC), NPUMEHSIOTCA cneayoLwme rmaBHble KpUTEPUN:

a) npepgenbHbIX (OrpaHWYeHHbIX) MacTUYeckux Aedopmaunii, BblpaXalowWwmincss B OrpaHMYeHun Hauborbluer
WHTEHCMBHOCTU NnacTudeckux Aedopmaunii Sx B CTEHKE HOPMOW NpederibHON  WHTEHCUBHOCTM  NIlacTUYECcKUX

Aecopmaumii S lim, NpyU 9TOM B pacyeTax YYWTbIBAIOTCS MnacTuyeckme AedopmaLmn He TONMbKO B CTEHKE, HO U B
nosicax;

6) npefenbHbIX HaNpsKEHUIA (pacyYeTHbIX COMPOTMBIIEHUIA) B nosice Ganku npu ynpyroi ero paboTe, Npu 3ToM B
pacuyeTax yunTbiBaloTCs Nrnactnyeckme gedopmaum TONbKO B CTEHKE.

20.3.2 Ina pacyeTa Ha NMPOYHOCTb YCTaHaBMMBAIOTCS criedytolime rpynnbl GUcTanbHbIX 6anok, oTnuyarolmecs
KpUTEPUEM MPOYHOCTM U HOPMOW NPefEeNnbHbIX MHTEHCUBHOCTEN NAcTUYeckux aedopmaumii Sip fim:

1 - pacyeTbl NPOYHOCTU BLIMOMHATCA MO KPUTEPUIO NpeaernbHbIX HanpshKeHun B nosice Gankm npyu pacvyeTHOM
COMPOTUBMEHUN CTanu MNOSICOB Rf =R, /Y | MeHblueM pacyeTHOro COMpPOTWBAEHUS! MO Npederly TeKyyYecTw; Garnku
KpaHOoBbIX NyTewn ¢ pexnmamm pabotbl 1K-5K cornacHo CI120.13330;

2-4 - pacyeTbl MPOYHOCTU BbIMNOJTHAKTCA MO KPUTEPUIO OrpaHNYEHHbIX NNAaCTUYECKNX /J,ecpopmau,vm, B YaCTHOCTW:

2 - Epiim=0,1% - 6ank1, HenocpeACTBEHHO BOCMPUHMUMAIOLLME MOABWXHBIE N BUGPALMOHHbIE Harpysku (6anku

pabounx NnowaaoK, GYHKEPHbIX M pasrpy30YHbIX 3CTakad, TPaHCMOPTEPHbIX ranepewn, nod KpaHbl rMapOoTEXHUYECKUX
COOpPYXXEeHUIN U T.M.);

3 - B Em=0,2% - 6anku, paboTalolyme Ha cTaTUieckue Harpyskv (6ankvm NepekpbITUA U MOKPLITUIA; pUrenn pam,

dhaxsepka; Garnku, noagepXxuBalolMe TexHororndeckoe obopydoBaHWe; pureny actakag W gpyrue usrmbaemble,
pacTAHYTO-U3rnGaemble 1 cxaTo-usrnéaemble 6anoyHble aNemMeHTbl);

4 - Eipim =0,4% - Ganku paGoTalolMe Ha CTaTMYECKyl Harpysky, HO He WMelowMe NpoAonbHbIX pebep
XEeCTKOCTH, He BOCNpMHUMawLine MeCTHbIX Harpy3ok un oTnunyaruimecsd MOBbILLEHHOMN o6u.|,e|7| yCTOI7I‘~II/IBOCTbI-0 n

YCTOMYMBOCTBIO CTEHOK M CBECOB MOSICOB aHanormyHo Oarnkam, paccyuMTbiBaeMbIM Ha MPOYHOCTb B COOTBETCTBMM C
pasgenom 7 CI 16.13330.2017.
(M3meHeHHas pegakuus, 3m. N 3).

20.3.3 Pac4eT Ha npoYHOCTb BrcTanbHbIX Ganok Bcex rpynn criegyeT BbIMONHATL N0 hopmynam:

npuv n3rnbe B OAHOW M3 MMaBHbIX MIIOCKOCTEN

M o
Oy win Rp¥e (146)
npu narnbe B ABYX rMaBHbIX MIIOCKOCTSAX
My vyt My =1 147
foxR_ch C.}II.}IR_}‘"?-: ’ ( )

npv OCEBOW Curie C U3rnbom
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N

+

M

X

+

M)

+ yx
Rf?c[ﬂ_iia(l_gwfﬁf)] CNxfofﬂi‘rc CI‘@{}IRJ"T-:

x=1

(148)

20.3.4 KoatppuumeHTbl <, 1 ©y onpeaenstotcs no Tabnuuam 53 n 54 B 3aBUCUMOCTU OT TPYNMbl KOHCTPYKUUIA,

NPUHATbIX 3Ha4YeHun pac4eTHbIX COI'IpOTVIBJ'IeHVIl7| nosAcoB Rf N CTEeHKU Rw, a Takke OT OTHOLIEHWA nnowagen
3NIEMEHTOB CeYeHu4.

Tabnuua 53
Howmep CeueHne R, Ry 3HaueHue koapuumeHTa -, Ans rpynn 6anok
ceveHuns
MMa (krc/cm2)
npu Ag /A, paBHbIX
025 0,5 1 2 025 0,5 1 2 0,25 | 0,5 1 2
1 Yy 230 300 097 | 098 |099(0,99]|1,02( 1,01 |1,01]1,00| 1,05 | 1,03 | 1,02 | 1,01
A | (2350) | (3050)
— L
X X
HAW
——
Ae
y
330 095| 097 | 098099098 099 (099|100 1,01 | 1,01 (1,01 ] 1,00
(3350)
370 093] 098 | 097 (099|094 09 (098|099 097 |0,98 (0,99 | 0,99
(3750)
400 091 094 | 097 (098|091 094 (097|098 | 094 | 0,96 | 0,98 | 0,99
(4100)
455 0,88 | 0,92 | 0,96 | 0,98 - - - - - - - -
(4640)
260 330 098 | 098 | 099 |1,00]|1,02| 1,02 [ 1,01]1,00| 1,06 | 1,04 [ 1,02 | 1,01
(2650) | (3350)
370 095| 097 | 098099098 099 (099|099 1,01 | 1,01 | 1,00| 1,00
(3750)
400 093] 09 | 09809909 | 097 (098|099 098 |0,99 (0,99 | 1,00
(4100)
455 0,90 | 0,94 | 0,97 | 0,98 - - - - - - - -
(4640)
300 370 098 | 099 |099|1,00]|1,03]| 1,02 |(1,01]1,00]| 1,07 | 1,05 1,03| 1,01
(3050) | (3750)
400 09| 0,98 | 099 (099|099 | 099 |1,00|1,00| 1,03 | 1,02 [ 1,01 | 1,01
(4100)
455 0,94 | 0,96 | 0,98 | 0,99 - - - - - - - -
(4640)
330 400 098 0,99 | 099 |1,00]|1,03| 1,02 |1,01]1,00| 1,08 | 1,06 | 1,03 | 1,01
(3350) | (4100)
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OnvXKanLLIMX 3HaYEHUI EM Rf.

TOrO, MO Egp iy -

455 | 096 | 0,97 | 098|099 - - - - ] ] ) ]
(4640)
2 y | 230 300 |097] 097 |097|098|1,10| 1,09 | 105|103 1,16 | 1,18 | 1,17 | 1,10
- Ar | (2350) | (3050)
X | x
Ay
0,54;
'y
330 | 094 | 09 |096|097|103]| 103 |1,02]1,01] 1,11 [ 1,14 |1,12| 1,07
(3350)
370 | 0,91 | 093 | 095|096 |09 | 097 |098]098]| 104 |1,09 107 1,04
(3750)
400 |0,88| 091 [094|096 |09 | 093 |095]|097]| 1,00 |1,06|1,04| 1,00
(4100)
455 | 084 | 088 | 082|096 - - - ; ; ] ) ]
(4640)
260 330 |097] 097 | 097 |098|1,10| 1,09 | 105|103 | 1,17 | 1,19 | 117 | 1,20
(2650) | (3350)
370 |094| 096 | 0,96 |098|1,02| 1,02 [ 100|100 1,11 | 1,14 | 112]| 1,07
(3750)
400 |092| 094 [095|097 |09 | 097 |098|098]| 1,06 |1,10 | 1,08 | 1,04
(4100)
455 | 088 | 091 | 094|096 - - - ; ] ] ) ]
(4640)
300 370 | 0,98 | 098 098|099 |111]| 1,09 |1,05]|1,03]| 1,19 [ 1,20 | 1,18 | 1,10
(3050) | (3750)
400 |096| 095 |097|098|104]| 1,03 |101]|1,01]| 1,16 | 1,16 [ 1,13 | 1,07
(4100)
455 [092| 094 | 095|097 ]| - - - ; ; ] ) ]
(4640)
330 400 |0,98| 098 |098|0,98|110| 1,08 |1,04|103]| 1,18 |1,20|1,17| 1,10
(3350) | (4100)
455 | 095| 096 |396|098]| - - - ; ; ] ) ]
(4640)
MpumeyaHusa

1 KoathpuumeHTsl - onpeaensioTcs NMHEeHON UHTepronsaumein no Ap /4, NO COOTHOLLEHMIO nnowiagen nosicCoB Npu MPUHATUK

2 ing 3-1 rpynnbl 6anok koat@UUMEHTbI ¢, ONPeaensaoTCs NIMHENHON NHTEPNoNALUE B COOTBETCTBUM C NpuMedaHmemM 1 u, kpome

Tabnuua 54
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pynna 6anok

3HaveHve koaduumeHTa C}. Mpu pacyeTHbIX COMPOTUBMEHUSAX Rf, MMa (krc/cm 2)

300 (3050) 330 (3350) 370 (3750) 400 (4100) 455 (4640)
1 1,00 1,00 1,00 1,00 1,00
2 1,33 1,31 1,30 1,28 1,00
3 1,41 1,40 1,39 1,38 1,00
4 1,47 1,46 1,45 1,44 1,00

20.3.5 KoapduumeHT & 35 onpegensetcs no popmyne

S = Fu ! Re +nle, — Ry IR)), (149)
rae N =" +1230M3(Ry — Ky) /& 3peck M1 T3- koathdULMEHTEI, NpUHUMaeMble No Tabnuue 55.
Tabnuua 55
Homep| Ceuyenuve N ut up Homep| CeueHne N ull P
ceyeH a4 0 14 0 ceyeH T o o -
s 2AfRf +4,5, s Af (I,SRf +8,]
+ - + -
1 . _{_,A_. 0 1 1 2 . _L,Ar 0 1 1 1 1
A Al .
~— 1
0,54,
0,1 1,63 | -0,57 0,1 0,67 1,13 0,33 -0,13
0,2 247 | -1,35 0,2 0,54 1,25 0,84 -0,39
0,3 3,20 | -2,08 0,3 0,74 1,32 0,51 -0,38
0,4 3,49 | -2,39 0,4 1,07 1,34 0,12 -0,43
0,5 3,57 | -2,54 0,5 1,35 1,31 -0,14 -0,52
0,7 3,05 | -2,17 0,7 1,66 1,17 -0,42 -0,82
Mpumevanue - lNpu OOMHAKOBLIX 3HAKaX HampsbkeHUn <, B Gonblwem nosce oT ycurmin M u N cnegyeT npuHumMath rpady,
0003HayeHHy0 3HakoM "+", a Npu pasHbIX 3HaKax - rpadyy, 0603HavYEeHHy 3HaKoMm "-".
Ans ceveHus T|| NPUHMMAETCA HE3ABMCMMO OT 3HAYEHUS OENCTBUTENbHOW acuMMeETpUM (cuutas, 4To oba nosca
uMeroT nnowaib 6onbLuero nosica —"'51_}").
KoatbdpuLmeHT < pjonpeaensietcs no opmyne
e3p =14M1(c, — 1) (150)
Mpu HanM4MM 30HbI YNCTOrO M3rnba KOIPAPULNEHTBI 4 1  p onpeaensaTcs no dopmynam:
ey =Ryl Re +(c; = Ry / Re)(1-05vi1); (151)
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Ly =1+(r:~:'IJ —L(1-05-wi ), (152)
roe v - AnuHbl NnponeTa 6anok 1 30HblI YACTOro N3rmba CoOOTBETCTBEHHO;

i f . .
Ey M Ty - KOS(PDULMEHTBI =, U €y , NpUHUMaemble no Tabnuuam 53 u 54 B 3aBUCMMOCTM OT E:p,.!‘:m ]

pacyeTHbIX CONPOTUBIIEHNI wa K, cooTBETCTBEHHO.

20.3.6 PacueTt Ha yctanoctb GucTanbHbix 6anok crneayeTt BbINOMHATbL Ha JKCMnyaTaluMOHHbIE Harpysku ¢ y4eToM
obwmx TpeboBaHuii CIM 16.13330 kak MOHOCTarbHbIX U3 MaTepuana nosica, pacrnosioKeHHOro y npoepsieMon omopsbl.

20.3.7 XectkocTb buctanbHon 6ankm (nog HOPMAaTUBHBIMU Harpy3kamu) NPOBEPSIOT B NPeAnonoXeHnn ynpyron
paboTbl Oanku, BKMYasi criydyam, B KOTOPbIX BbIMUCIIEHHblIE B 3TOM MPEANOSIOKEHUN OT HOPMATMBHbLIX Harpy3ok

HanpAaXXeHunAa B CTEHKE NpeBbIlLIaT R}.

20.3.8 O6Lwyto ycTon4mBocTb buctanbHoM 6ankm JonyckaeTcs NpoBepsiTb Kak AN MOHOCTarbHOW, BbINMOMHEHHOM
13 cTanu, NpMMEHEHHON B CKaTOM nosice buctanbHom 6anku.

20.3.9 YcTon4mBOoCTb NOSOK NOACOB B BucTanbHbIX 6ankax 1-i rpynnel npoBepsieTcs n obecnevmBaeTcs CornacHo
CI 16.13330 B npegnonoxeHnn ynpyron paboTtbl cTanu.

20.3.10 B 6uctanbHbix 6ankax 2-4-i rpynn ABYyTaBPOBOrOo CEYEHUNs] OTHOLUEHNE PaCYETHON LUMPUHBLI CBECa CXaTown

nonku nosica kK ee TonwuHe iynpu Jj,. =0 He gormkHO npesbiwats 0,35 ,HlEf Rf .

20.3.11 B 6ucTtanbHbIX Bankax gByTaBpOBOro CEYEHUs, YKPENeHHOro TONbKo nonepeyHbiMu pebpamm XKecTkocTw,
npn .. =0 yCTONYMBOCTb CTEHKM NpoBepseTcs No hopMynam:

Ona CUMMEeTPUYHbIX ceyeHun

MERohzt,(W+aR, IR, (153)

ana aCMMMeTpUYHbIX ceyeHun ¢ bonee Pa3BUTbIM CXaTblM NOACOM

M = Gy + Oy gy = ) + Ay 0R + 00 Gy~ 2)YRE= 3T 15y

rae W=bris l{byty), Ho He menee 0,25;
ce=0,24- 045t/ R,)* -85 107 (%, - 2.20°;

?L.w - OTHOCUTENbHAs MOKOCTb CTEHKMU;
T - cpefHee kacaTenbHoe HanpsikeHue (He Gonee 0,5 Ky, );

Ty U O3- HaNPSHKEHUSI B CKATOM U PaCTSIHYTOM MOSICaxX COOTBETCTBEHHO; ecrim O £ Rf , NpuHUMatoT T = Rf ,

ecnn T3 2 Ky | npuHumator O3 = Ky ;
ﬂl, A3 - nnowaan cedeHns 6onbLIero N MeHbLUIEero nosica GuctanbHON 6ankM COOTBETCTBEHHO:

.331 - BbICOTa C)XXaToW 30HbI CTEHKW, onpependemas n3 yCﬂOBl/II7| paBHOBECUA.

(W3meHeHHas pegakuus, M3m. N 1).

20.3.12 lNMpoBepka yCTONYMBOCTU CTEHKM BbINONHAETCH no dopmynam nogpasgena 8.5 CI1 16.13330.2017, ecnu
KOMMOHEHTbI HaMNpsbKEeHW, BbIYUCIIEHHbIE Afsl  pacyYeTHOro OTceKka CTEeHKW, YyaoBneTBopsitoT pasgeny 7 CI
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16.13330.2017.

20.3.13 Pasmepbl ceyeHun OuUcTanbHbIX ABYTaBPOBbIX 6Ganok 2-ro knacca C YCTOWYMBOW CTEHKOW Mpwu
Ryp { Rypy = 7 cnienyet onpenensite no dpopmynam:

Iy = 1263'{3 '::C'Eigﬂw; 'ng = i'uu;w""'w"r Ve r’f =1y '.,liuwﬁ?'"lr; ;

by N (155)

e @3 = 2r — 1+ 13 + 080T B, ) 1- 1772
ctg = 0,25(3m3 /7 — 2);

v, = JEI R, .

B copmynax (155) sHauveHune My, cregyeT npuHMMaTh no Tabnuue 52 B 3aBMCMMOCTM OT napameTtpa E ,
onpegensemoro no gopmyne

= 1+(1,3— D,E@f}l(qr —1) , (156)
roe Slr- koadpbuuneHT, onpeaensemMbli no opmyne
cip = My W Ry Yo Junn e, = Brcyy (157)

W n3meHsitomiics B npeaenax 1 <cy, = ¢y,

3pecb [ U Cxe- kO3 PULUMEHTBI, ONpeaensieMblie cornacHo 8.2.8 CIM 16.13330.2017.
Onsa 6anok kopobyaTtoro ceveHus koadpdumumeHT S1rB chopmyne (156) cnegyeT ymHoxaTb Ha 0,5.

OdhekTuBHOE 3HAYEHUE pPACHETHOrO COMPOTMBIIEHUSA CTanM CTEHKM Barnku Ryw,qf crnegyet onpegendatb no
dopmyne

(158)

roe Tz = (LBwsfr— UE)J’(%%).

I'Ipvl Bbl60pe cTanu A0MMKHO ObiTb BbINOMHEHO ycnosue Ryw = R}w,qf.

Mpn ogHoBpeMeHHOM aencTeum B cedeHnn M Q cnegyet yuuteiBaTb 20.2.6.

20.4 Banku ¢ rn6kon CTeHKOMN
20.4.1 PaspesHble 6ankm C rMOKOM CTEHKOW CMMMETPUYHOIO [BYTABPOBOIO CEYEHWsl, HEeCyLue CTaTUYECKYHo
Harpy3ky M wusrmbaemble B MNIOCKOCTU CTEHKW, CrNedyeT MPUMEHSITb MpU Harpyske, 3KBMBANEHTHOW pPaBHOMEPHO

pacnpegeneHHor o 50 kH/m, n npoekTnposaTb U3 cTanu ¢ Npeaenom Tekyyectu 0o 345 H/mm 2

20.4.2 YcTtomumBocTb Oanok ¢ rmbkow CTeHKoW crnegyeT obecneynBaTb uUnu BbinonHeHnem TpebosaHuii 8.4.4 CIl
16.13330.2017, nnn 3akpenneHMeM CXXaToro nosica, nNpu KOTOPOM YCIoBHasi rTMOKOCTb nosca jllu,E;u = 'ifg_f ”?'f]'ﬁ.'Ry T B e

npesbiwaet 0,21 (roe fﬁ'f— LUMpPKMHa CXaToro nosica).
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20.4.3 OTHOLLIEHVE LWMPUHBI CBECA CXATOrO MOSICa K €ro TONLLMHeE CrieflyeT npuHnMaTh He Gonee 0,35, fE/ K, .

20.4.4 OTHOLLUEHWEe nroLlafen cedeHun nosica U CTEeHKU 05_;' = ﬂf f{ﬁw}&w) He OOJMPKHO MpeBbiwaTh NpeaenbHbIX
3HaYeHun C{;ﬁg , onpeaensieMbix Mo dopmyre
10°

N =ﬁ(l,34—4123yfﬁj_ (159)

20.4.5 YyacTok cTeHKu Ganku Hapg onopow criefyeT yKpennsaTb ABYCTOPOHHMM OMOPHbIM pebpoM XKeCTKOCTU n
paccunTbiBaTb cornacHo 8.5.17 CI116.13330.2017.

Ha paccTosHumM He MeHee LuMpuHbLI pebpa 1 He 6onee 1%, ./ 2/ R}. OT onopHoro pebpa cneayeT ycraHaBnvBaThb
JonNonHUTENbHOE ABYCTOPOHHEE Pebpo KecTKoCTn pasmepom cornacHo 20.4.11.

20.4.6 MecTtHOe HanpsikeHue Jj..B CTeHke Ganku, onpegeneHHoe no ¢opmyne (47) CIM 16.13330.2017.2017%,

[I0IDKHO 6bITb He Gonee 0,75 &y, npu 3TOM 3Ha4YeHune fgf cnegyeT BbluMCnATL No opmyne (48) CIM 16.13330.2017.

* BeposaTHO, owwnbka opurnHana. Cnegyet uutate: CI 16.13330.2017. - lpumeyaHune wusrotoButens 6asbl
OaHHBbIX.

20.4.7 Tpu onpeneneHun npormba 6anok MOMEHT MHepuMK MOoMepedHoro cedeHus GpyTTo Ganku crneayet
yMHOXaTb Ha koadppuument c=1,2—0033A ana 6Ganok ¢ pebpamn B nponete M Ha KO3PMULMEHT

o =1,2-0,033%,, — k/I- ona Ganok 6e3 pebep B NporeTe.
20.4.8 lMpoyHOCTb pa3pesHbix Hanok CMMMETPUYHOrO OBYTABPOBOIO CEYEHMS, HECYLUUX CTaTMYECKYI0 Harpysky,

n3rnGaembiX B MIOCKOCTU CTEHKWU, YKPENieHHOW TONMbKO MonepeyHbiMy pebpamMm KecTKOCTU (PUCYHOK 45), ¢ yCNOBHOM
MMBKOCTLIO CTeHKN 6 = A, = 13 criegyeT npoBepsiTb No opMmyre

(MM (0o =1, (160)

roe M v {}- 3Ha4eHnst MOMEHTa 1 MONepeYHOIt CUMbl B paccMaTpMBaeMoM ceveHun 6anku;
M,,- npenensHoe 3HaueHNe MOMeHTa, BbluMCrsieMoe Mo hopmyne

My = Ryt el s feyia,) + (0851 T (1= 1R (161)

{, - npeaenbHoe 3HauYeH1e NonepeyHoi CUsbl, BLIMUCTIIEMOE MO PopMysie
2
Ly = Byt [T AR 330U — T, PR +%)], (162)
rae £, #,- TONWMHA U BBICOTA CTEHKN COOTBETCTBEHHO;

ﬂf - Mrowaab ceveHus nosica 6anku;

Tar , H- kpuTMyeckoe HampsikeHWe M OTHOLUEHWEe pasMepoB OTCEKa CTEHKM COOTBETCTBEHHO, Onpeaensiembie
cornacHo 8.5.3 CI1 16.13330.2017;

- koahPULMEHT, BbIMMCTISEMBIN MO hopMyre
B= 0143 =015, (163)
3neck L= B, (b2 + o it 2o )% e =0,1;
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* CDopmyna COOTBETCTBYET opurmHany. - I'Ipvlmeanme narotoBuTens 6asbl AaHHbIX.

W iin - MUHUMAIbHBIA MOMEHT COMPOTUBIIEHUS (OTHOCUTENBbHO COBCTBEHHOM OCW, NaparnsenbHon nosicy 6asku)
TaBPOBOIO CEYEHWsl, COCTOSILLEro M3 CxaToro nosica Oankym v NpUMbIKaKLWEro K HeMy yvactka CTEHKM BbICOTOM

0.5t [EIR,

¢t - Wwar pebep XXeCTKoCTHu.

— -]

‘ -

PucyHok 45 - Cxema 6anku ¢ rubKon CTEHKON
20.4.9 3niopbl NpefenbHbIX MemMbpaHHbIX HanpspkeHun &, Ans 6anku CUMMETPUYHOrO ABYTaBpPOBOIO CEYeHUsI

npu 4nCcToM M3rmbe MoKasbIBalOT, YTO B 30HE paCTsXKEHUs anopa 6nuska K NUHENHOW, HO KpaeBoe HamnpshkeHue He
gocturaet npegena TekyydecTtu. [Ing npaktuyeckmx pacyetos B CIT 16.13330 npuHsTa ynpoLeHHas cxema npeaernbHoro

COCTOSIHWS, B KOTOPOIi CXaTas 30Ha CTEHKM NpeACTaBnsieT coboi NPAMOYrOMbHUK BLICOTON #|C HaNpshKeHUEeM, paBHbIM

pac4YeTHOMY COMNPOTUBIIEHUIO Ry(pmcyHOK 46).

KpaeBoe pacTtdarmBarollee HanpsxxeHne npuHATo paBHbIM MO abcontoTHOM BenuunHe R}I. |_|pl/l Manon TonwmHe

MOSICOB MO CPaBHEHMWIO C BLICOTON CTEHKU U (/ fﬁ)ﬁfﬂy ME =0,85 nonyyeHa cdopmyna (161), koTopass AaeT HECKOSbKO

npeysenuyeHHble (0T 1 g0 3,6%) sHaueHus M, , nockonbky B AENCTBUTENLHON 3MHOPe HamnpsKeHUn B PacTaHYyTOM
nosice pacyeTHOe CONPOTUBIEHNE He AOoCTUraeTcs.

20.4.10 MonepeyHas cuna i, , BOCMPUHMMaeMasi CTEHKOW, criaraeTcs W3 ABYX YacTemn: Curnbl Lo :T.:p;?f-,

OTBEYaloLLE KPUTUYECKON Harpyake, W [OOMNOMHUTENbHOM cunbl (L) | BO3HMKaKOWed B 3aKpPUTUHECKOW CTaavu

BcreacTBMe obpasoBaHUsl OMaroHanbHOW WM BNM3KOM K Hell pacTsHyTOW nonockl. PasnuuyHble Modenu oTnvyaloTcs
YINIOM HaKMoHa W LUMPUHOM 3TOW MONOChbl, a TakkKe 3HAYeHWem npedenbHOro pacTArvBaloWEro HanpskeHus
(pacnpegeneHne HanpsKEHUn CYMTaAETCs paBHOMEpPHBLIM), OCb MONOChbI COBNadaeT C AvaroHanbio (pucyHok 47), a
LUMpUHA TOSOCkl ONpeaenseTca MofoXeHMeM MIacTMYECcKoro LuapHUpa, BO3HMKaloLero BcreacTeue uarmba nosica. B

ceYvyeHune nodca BKIr4YaeTCcd nojioca CTEHKU IJJVIpI/IHOI7I ot 0 po 30t B 3aBUCMMOCTM OT T.gp -'IIRy . I'Ipep,eanoe HanpsxeHne

pacTtaxXeHna B OuaroHanbHOW Mnofloce HaxoauTcs U3 ycnosud, 4TO WUHTEHCUBHOCTb Harlpﬂ)KeHMVI paBHa npeneny
TeKy4ecCTu.
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a) - ceyeHue 6anku; 6) - anpa HanpsHKeHun

PucyHok 46 - Cxema npeenbHOro CoOCTOSIHUA cedeHust Garnku npu narnbe

PucyHok 47 - Cxema oTceka cTeHkun 6anku npu casure
20.4.11 TlonepeyHble pebpa XeECTKOCTW, CEYEHWUS KOTOPbIX MPUHATHI He MeHee YykasdaHnHbix B 8.5.9 CIl
16.13330.2017, cnenyeT paccumTbiBaTb Ha YCTOMYMBOCTD Kak CTEPXHU, cxkaTtble cunon N, onpegensiemon no oopmyne

I = 33R Yoty by P — Ty / RI1H12) (164)

roe Bce obo3HauveHus criegyeT npuHumath no 20.4.8.
3HadeHue N cnegyeT NpMHUMATb PaBHbIM HE MEHEEe 3HaYeHUss COCPEeAOTOYEHHOW Harpy3ku, pacronoXeHHOW Hag
pebpom.

PacueTHYI0 i HY CTEPXKHSI CIEAYET NPUHUMATL PaBHON L = #y (1= B) | Ho He meHee 0,7 .

CvMMeTpryHOe [OBYCTOpOHHee pebpo credyeT paccuvTbiBaTb Ha LEHTpanbHOe ckaTue, OOHOCTOPOHHEe - Ha
BHELIEHTPEHHOE CXaTuhe C 3KCLLEHTPUCUTETOM, PaBHbIM PacCTOSHUIO OT OCW CTEHKM [0 LEHTpa TSXKEeCTU pacyeTHOro
CEYEHUS CTEPXKHS.

B pacyeTHOE Cce4eHue CTepXHA cnenyeTt BKK4YaTb ceYeHune pe6pa XECTKOCTU U NOJNOCbl CTEHKU UJMpI/IHOﬁ

0,652 &y ¢ kaxpoit cTopoHsl pebpa.

20.4.12 B Gankax no puUCYHKYy 45 c yCrNOBHOW TMOKOCTbIO CTEHKM 721,,,, =10 npu AEWCTBUM pPaBHOMEPHO

pacnpeneneHHon Harpysku unm npu 5 n 6onee cocpeaoTOYEHHbIX OOMHAKOBLIX Harpy3kax B NMpPOJSieTe, pacrooXeHHbIX
Ha paBHbIX PacCTOSIHUSIX APYr OT Apyra U OT Orop, CTEHKY B NMPOJSieTe He YKPenmsioT nornepedHsiMu pebpamu, npyu 3Tom
Harpyska fOJhKHa OblTb NPUOXeHa CUMMETPUYHO OTHOCUTENBHO MITOCKOCTU CTEHKN.

Mpo4YHOCTb TakMx 6anok credyeT NPoBepATb No hopmMyne

150



Ae 140 1
Mgl 22 o5
A Ty [ ;LJ , (165)°

H H

* popmyna cooTBeTCTBYET opurnHany. - lNpumedvaHune narotosutens 6asbl AaHHbIX.

roe & - Ko3(PUUMEHT, yUNTbIBAIOLLMIA BIIMSIHWE MOMEPEYHON CUMbl HA HECYLLYH CMOCOOHOCTb BGanku u onpeaensemblii
no coopmyne ©=1- 5,6ﬂfﬂzf(ﬂw£j .
Mpu aTOM crieflyeT NpuHUMaTh TonwmHy nonok £ = 0,36, 11 0,025= ( Ak f 4,01 =0,1.

20.4.13 Pa3amepsbl cedeHuit ABYTaBpOBbIX Hanok ¢ rubkon cteHkon n pebpamu, yaosnetsopstowme ycnosuto (160),
cnepyeT onpeaensTtb No opmynam:

by = (0194 29R, V B)B by =8, Ay Vihy; Bp =076k, 0 Ly £ =ty (166)

rae Mo, =129 2060R, /B .

C] €KTUBHOE 3HaYeHNe pacyYeTHOro ConpoTMBIIEHUS CcTanun Ganku R gf cnenyet onpenendrtb no qoopmMyne
F.

B 1,065 1
el = '
Yo ryo? - (167)

Ons ynoBneTBopeHus ycroeus (160) criegyeT yBenuUMBaTh YUCHO pebep KECTKOCTVM UMK TONWMHY CTEHKU B
oTcekax 6anku, pacnosnioXeHHbIX Y onop.

Mpu BbIGOPE cTanu creayeT BbINOMHATL YCIoBYE R}- = Ry,qf.

20.4.14 CeapHble OBYTaBpoBble Garnku CO CTeHKaMW, He YKpemnmneHHbIMU NnonepeyHbIMu pebpamm KecTKocTH, 3a
NCKIMIOYEHMEM OMOPHbIX YHaCTKOB MMBKOCTbIO 7 = Ay, =10, criegyeT NpoeKTUpoBaTh U3 CTanM ¢ Npeaenom TekyyecTu 40

430 MMMa (4400 krc/cm <).

Ons nonyyeHna paBHOMPOYHOIo nonepe4yHoro ce4vYeHnda B ﬂpOﬂeTHOVI N OMOPHbIX 30HaXx Oanku 3HayeHus

_ Ay R

hd Jqf k Ryj‘ cnepyet Ha3HavaTtb B npeaenax 22 =) £26.

20.4.15 Mpo4vHOCTb ceveHun 6anok, Harpy>keHHbIX HepaBHOMEPHOW Harpy3Kkom, crefyeT NpoBepsATh No hopMynam:

UMM, 205 cro, =1
U 05< MM, < Q1 Q, - 0.5° + (MM, —0,57% =025
npu- AL A, =1 L, =05,

roe Mw Q- MOMEHT U nonepeyHad cuna B paccmaTpmBaemMomM cevyeHmnum ©ankn cooTBETCTBEHHO;

M, - npenenbHbI MOMEHT, BbiUMCASEMbIN N0 PopMyne
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5ﬂ_f+%_1’"§. _§
Ay Ry A % ) |(3mece A =4, 0¢1);

{}, - npepensHas nonepeyHas cuna, H, Bbluncnsiemas no opmyne

104 + 0,254 R
Gy = ot 232 431 o £y NEEL
3 A, ] 210, 4w MMa.

(M3meHeHHas pegakuus, M3m. N 1),

M, = Ryp A h,| 0.9

20.4.16 lMpn nepepaye HarpyskM Ha BEPXHUW NOSAC credyeT npedycMaTpuBaTb KOHCTPYKTMBHbIE MEPOMNPUATUS,
UCKMoYaloLwme NosiBIeHNE SKCLEHTPMCMTETa, NPEBbILIAoLWLEro NonoBUHY TOMNLWMHbI CTEHKW.

20.4.17 HavanbHble npornbbl CTEHKM Ganok OTHOCUTENbHO BEPTUKANbHOMW MMOCKOCTU HEe AOMKHbI MpeBbIaTh

3Hauenns L, - 10~ cm.

20.4.18 3aBoACKON CBapHOW CTblK CTEHKM CriefyeT pacronaraTb Ha paccTosiHUM He MeHee 3, OT OnopHOro
pebpa.

20.5 Banku ¢ nepdopupoBaHHON CTEHKOWM
20.5.1 bankn ¢ nepcopMpoBaHHON CTEHKON CreayeT NPoeKTMpoBaTh U3 NPOKaTHbIX AByTaBpoB ( > | 20) us ctanu ¢

npeaenom Teky4yecTu, npuHMMaeMbiM no Tabnuue B.5 CIM 16.13330.2017, nnun cBapHOro ce4yeHnss U3 NIMCTOBOro npokaTta
N3 cTanu ¢ npegenom TeKy4ecTu, NnpuHnmaemsimM no tabnuue B.3 CI1 16.13330.2017.

CrteneHb pa3BUTMA NPOKATHOrO Npodunsa (OTHOLIEHMEe BbICOTbl Pa3BUTON Ganky K BbICOTE MCXOOHOrO AByTaBpa)
cnenyet npuHnmatb =1,5.

CBapHble coeMHEHWS CTEHOK cnefyeT BbIMOSHATL CThIKOBbIM LUBOM C MOJIHbIM NMPOBAPOM.
(N3meHeHHas pegakuus, Nam. N 3).

20.5.2 PacyeT Ha npo4HOCTb Ganok, m3rnbaembix B MIMOCKOCTU CTEHKM (PUCYHOK 48), criegyeT BbINOMHATE MO
dhopmynam:

Ona To4eK, HaxogAawnxca B Bblpe3aHHbIX OTBEPCTUAX, OnvXKanLWKMX K Nosikam TaBpoB
M + Qa' < Ru?c

W:\: 4W’min Yu ; (168)
and 6J-||/|)Ka|7|L|J|/|X TO4eK, Haxogdawnxcd Ha BerHelZ nOBerHOCTVl MOJOK TaBpOB Hag Bblpe3aHHblMV| OTBepCTI/IHMI/I
M a
Wr 4J/Vmax ’ ’ ( )
N
LY <py,
twahy " (170)

roe M - nsrmbatoLmini MOMEHT B ceveHnn Garnku;
t,,- TONLIMHA CTEHKN;

{J - nonepeyHasn cuna B ceyeHnn 6anku;
{); - To e, Ha paccTosHUM (c+5-0,5¢ ) OT ONopbI (CM. PUCYHOK 48);

Wx- COBCTBEHHLI MOMEHT CconpoTuBIieHNA pa3BUTOro AsytaBpa B ce4eHnun Oankn c oTBEpPCTUEM (cequMe HeTTO)
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I, _ I

=— W.
OTHOCUTEJIbHO OCU X-X (I'Ipl/l pac4yeTe cevyeHnda no To4Kke 2: x dl , Npn pac4yeTe ce4vYeHnda no To4Kke 4. x d4 , rae

dz, d4- PAaCCTOAHUA OT LUEeHTpa TAXeCTU CeYeHNA OO0 TOYKU 2 N TOYKM 4 COOTBeTCTBeHHO);

Wm , Wm - HaMBONbLINIA N HAUMEHbLLUNIA MOMEHTBI ConpoTmMBIIEHNA TaBpPOBOIro ce4eHu.

(M3meHeHHas pegakuus, M3m. N 3).

a)
£ 1
£ by, a ; b a f—
1
2
E Ll
. 2
-~
Y &
£ i
4

a - CTEeHKa C LecTuyronbHon nepdopaumeint; 6 - CTeHka ¢ Kpyrrnomn nepdgopavmen

PucyHok 48* - Cxema y4yacTtka 6anku ¢ nepdopupoBaHHON CTEHKOM

* \ameHeHHas pegakums, Nam. N 3.

20.5.2.1 MNpwu onpegeneHnmn HecyLLen cnocobHocTn 6anku ¢ nepdopupoBaHHON CTEHKOW B TOYKaX 2 U 4:
Mdy, Ga N _Ry.
Ix 215"Vl,min A;: Tu
M-dy Qa N _Ry.
I 2WrE,min An Tu

roe M - narnbaroLmn MOMEHT B CeYeHUN Banku;
Q] , Q2 - NonepeYHbIe CUIbl, BOCMPUHMMAEMbIE BEPXHUM U HUKHUM TaBPOBbIM CEYEHMEM COOTBETCTBEHHO;

(170a)

(1706)

X

N - npogonbHas cuna B cedeHnn 6anku;
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[_\.- MOMEHT NMHEPL N Pa3BUTOro AByTaBpa B CE4YEeHUU Gankn ¢ OTBEPCTUEM (cequMe HeTTO) OTHOCUTEJIbHO OCU X -

X;

A, - nnowaab ceveHust pasBMTOro AByTaBpa B CeYeHWUn Ganku ¢ 0TBepCcTMEM (CEYeHMe HETTO);

Wimin » W2min - HanMeHbluMe MOMEHTHI COMPOTUBNEHUSI AN BEPXHETO U HWKHEro TaBpOBOMO CEYeHUs
COOTBETCTBEHHO;

a - WnpunHa nepemMbi4kn B CTEHKE Oanku;
dz, d4' PacCTOAHUA OT LieHTpa TAXXeCTU ceveHnda 00 TOYKU 2 1 TOYKN 4 COOTBETCTBEHHO.

(BBemeH gononHutensHo, Mam. N 3).

20.5.2.2 Npun onpegeneHnn HecyLlen cnocobHocTn 6ankm ¢ nepdopupoBaHHON CTEHKOM B Toukax 11 3:

M-d, Qa N
L= —+—<Ry, (1708)
I_"( 2]W1,max An ’
M-dy O,a N
4+ =21+ —<Ry, (1700
[_r 2W2,max An ’

roe M - narnbarLmmn MOMEHT B ceYeHnn Banku;
Q] , Q2 - nonepeYHbIe CUMbl, BOCMPUHMMAEMbIE BEPXHUM U HUKHUM TaBPOBbIM CEYEHMEM COOTBETCTBEHHO;
N - npogonbHas cvna B cedeHumn banku;
I .- MOMEHT MHepLMK pa3BUTOrO AByTaBpa B CeYeHWUW Ganku ¢ OTBEPCTUEM (CeYeHMe HETTO) OTHOCUTENbHO OCH

X-X;
A, - nnowaab ceveHust pasBMTOro AByTaBpa B CeYeHWUM Ganku ¢ 0TBepCTMEM (CEYeHMe HETTO);
Wl,nmx , Wz,nmx - HambonbliMe MOMEHTblI COMPOTMBIIEHUS BEPXHEr0 W HWKHEro TaBpOBOrO CeYeHUus
COOTBETCTBEHHO;

a - lWwmpuHa nepemMbidKn B CTEHKEe Oanku;
dl ) d3 - PacCCTOAHNA OT LUEeHTpa TAXEeCTU CeHeHUA OO0 TOYKMU 1 N TOYkM 3 COOTBETCTBEHHO.

(BBegeH gononHutensHo, Nam. N 3).

20.5.3 PacueT Ha yctomumBocTb 6anok crnegyeT BbINOMHATL cornacHo 8.4.1 CIM 16.13330.2017; npn aTom
reomeTpuyeckne xapakTepucTuku 6anok criegyeT BblYUCHATb Afs CeYeHNs C OTBEPCTUEM. YCTONYMBOCTb Banok cneagyet
cunTatb obecnevyeHHoON, ecnv BbiNonHeHbl TpeboBaHns 8.4.4 n 8.4.5 CI 16.13330.2017.

20.5.4 B oOnopHbIX CeYEHUsAX CTEHKYy OGankv npu 'Eggj' ft, >40 cnegyeTt ykpennatb pebpamu KeCcTKoCTU U

paccuntbiBaTb cornacHo 8.5.17 CIN 16.13330.2017; npu 3TOM Yy ONOPHOro ceveHus criegyeTt npuHuMaTthb ¢z= 250 MM (cMm.
pucyHok 48).

20.5.5 CteHky 6anku B 30He NepemMblykn HEOOXOAMMO NPOBEPATL HA YCTONYMBOCTb MO hopMmyrie

T<1T,,. (170p)
KacaTenbHble HanpskeHUs B CTEHKE NepeMblUKM BbIYACTSIOT MO (hopMye
Qs
T2
Lyt (170e)

roe Q - nonepeyHas curna B CEe4YeHMM paccMaTpMBaEeMOn NEPEMbIYKH;
I~ TONMHa CTEeHKMU;

a - WMpuHa nepemMblYKn B CTEHKe Banku;
S - War nepdopauunn CTEHKU;

he’f' paccToAaHne Mexay ueHTpamMm TAXeCTUN TaBpOB.
KpI/ITI/I‘-IeCKoe KacaTteribHOoe HanpsXeHne Bbl4HUCNAT No (bopmyne
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2

4 {a - EJh c
Ter = —2 < Rshf(c
3tg[0¢. - ;J : (170x)

roe ¢L- yron nepdopaumm CTEHKU (CM. pUCyHOK 48);
G .- HOpMarbHOEe KpUTUYECKOe HanpskeHne, BbluMcnsemoe no dopmyne
Oy = (pRJ_,yc, (170n)
3gecb (P - koachbdumumeHT npogonbHOro usrnba, onpegensiembin cornacHo 7.1.3 CI1 16.13330.2017 npu rmbkoctn

!

A= 0,2897,, sin . » A€ I = I, + I, - BbicOTa nepcopaLmm cTeHkn 6anku (CM. PUCYHOK 48).

Mpw pacyeTe cTeHkn nepdoprpoBaHHoOW 6ankm ¢ KpyribIMn NGO OBanbHbBIMU OTBEPCTUSAMU B 30HE NEPEeMbIYKM
MCMONb3YyIOT reomMmeTpnyeckne pasmepbl BMMCAHHOIO B OKPY)XHOCTb AMAMETPOM 2a PaBHOCTOPOHHErO LUECTUYrofibHUKa
(cm. pucyHok 48, 6).

CocpepnoToyeHHble rpy3bl criegyeT pacnonaratb TOMbKO B CeYeHMAX 6ankm, He ocnabneHHbIX OTBEPCTUSMMU.

BbicoTa CTeHKM CKaToro TaBpOBOro CEeYEeHUs OOoImkHa yaoBneTBopATb TpebosaHuam 7.3.2 CI1 16.13330.2017, B

copmyrne (29) koToporo criegyeT npuHuMaTh ), = 1,4.

COCpe,D,OTO‘-IeHHbIe rpy3bl crneayetT pacnonaratb TONMbKO B CEYEHUAX 0anku, He ocrabneHHbIX OTBEPCTUAMMN.

BbicoTa CTEHKM CXXaToro TaBpOBOro CeYEHUs1 AOIMKHA yAoBNeTBopsATb TpeboBaHusam 7.3.2 CI1 16.13330.2017, B
copmyre (29) KoToporo crieayeT npuHUmaTb # =1,4.

(N3meHeHHas pegakums, Nam. N 3).

20.5.6 Onpegenexne npornboB nepcgopmpoBaHHbIX 0anoK C LWeCTUYronbHbIMK Bbipe3amu BbicoTon d=0,667h u
OTHOLLEHMEM -'11”3@;' =12 (rae - nponet 6anku) cneayeT NponssoanTs No hopmyne

Woarr = WL (141,30 dA cor(mI(1+2/1)/ £,0%) (171)*

* Mucemom MY ULHUNCK mm. B.A.KydepeHko ot 03.12.2024 Ne 6-2134 pasbsacHseTcs, uto chopmyne (171) CI1
294.1325800.2017 ponyuieHa oneyatka. B popmyne nocne C(T)JHe AOMKHO 6bITb ABOMHOM CKOBKM. - MprmedaHne
nsrotoBuTens 6a3bl 4aHHbIX.

o Sqlt
rne ¥ T Zaims - 6 6anku:
ae 384Efm nporu allku,

nnowaab TaBpOBOro nodca Hag Bbipe3oMm ﬂf BblHUCAETCA KakK

J":lf :ﬁfbf+fw(0,5(}2—cf)—ff); (172)
1= 2f{s/a—1) - oTHoCcUTENbHAs WMPVMHA NEPEMBIYKM; & - LUMPUHA NEPEMbIYKM Ha YPOBHE HENTPArbHON OcK; S -

Lar Bblpe3oB (CM. pUCYHOK 48);

c(n) ==2.430% +4,541 +0,586. (173)

MOMEHT MHEpUMK ceueHunsn 1y, BbluMcnsieTcs no opmyne

Lp=bets(h=ts) 1248, (=2t 112-£,d7 124 (174)

20.6 AnemeHTbI CBapHOro AByTaBpPOBOIro ce4eHUs ¢ roppupoBaHHON CTEHKOW™

* NameHeHHast pegakuus, Mam. N 2.

20.6.1 O6wWwuMe nonoxeHus
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20.6.1.1 B anemeHTax CBapHOro ABYTaBPOBOrO CEYEHUs ANis NOBbILUEHUS YCTOMUYMBOCTU UX CTEHOK N CHUXKEHUSA
MEeTannoeMKOCTU KOHCTPYKUMA MNPUMEHSIOT ropupoBaHHble CTEHKM C MonepeydHbiM pacrnonioxeHnem rodpoB no
OTHOLLIEHMIO K MPOAOSIbHOM OCKU anemeHTa. B pasgene paccmoTpeHbl ropuMpoBaHHbIE CTEHKM C CUHYCOMOAIbHOW U
TpeyronbHom doopmMoi rodppoB (pucyHkn 49, 49.1, 49.2, 49.3).

20.6.1.2 CpapHble OBYTaBpbl C NoNepeyvyHo-ropupoBaHHbIMU CTEHKAMM MOTYT ObITb MOCTOSIHHOM WM NIiaBHO
N3MeHsIoLWencs nNo anvHe npoduns BbICOTbl M MCMNOMNb30BaTbCs B KOHCTPYKUMSIX 34aHUA U COOPYXXEHUN B KayecTBe
Ganok, KOMoHH, pam, apokK U T.4.

20.6.1.3 Knacc anemeHTOB KOHCTPYKLUWMA M3 CBapHbIX ABYTaBPOB C MNOMNEpPEeYHO-roppMpoBaHHbIMKU CTEHKaMM
cnepyet HasHayaTb no CI1 16.13330.2017 (nyHKT 4.2.7) B 3aBUCUMOCTM OT HanpsikeHHO-Ae(POpPMMPOBAHHOIO COCTOSAHMUS
pac4yeTHOro ceveHus Ansi Harpy3oK BCeX BMAOB, BKMOYAsA CENCMUYECKNE.

20.6.1.4 B cBapHbIX AByTaBpax C CUHycouaanbHbIMU U TPEeyroribHbIMU NonepeyvyHo-roppmpoBaHHbLIMKU CTEHKAMMU
peKkoMeHayeTCst NPUMEHSTh:

a) CMoLWHble OQHOCTOPOHHME MOSICHbIE LUBLI - NPY TOSLLMHE CTEHOK A0 5 MM BKMHOUUTENBHO;

©) cnnowHble ABYCTOPOHHME MOSICHBIE LUBbI OKOSI0 MOHTaXHbIX U OMOPHBLIX pebep, B MecTax NpuoXeHus K nosicam
COCPEOOTOYEHHbBIX HArpy3oK OT BhILLIENEXaLIMX UNN NPUMbIKAIOLWNX CHU3Y KOHCTPYKUWUIA, B y3nax KPenneHus CBS3en u
OPYrMX 9NEMEHTOB; ABYCTOPOHHME MOSICHbIE LUBbI CNEAYET BbIBOOUTL 3@ KOHTYPbl MPUKPENNsSeMoro arnemeHTa (yana) Ha

anvHy 30 kf ( kf - KaTeT NOSICHOrO LWBA, MPUMbIKaIOLLMI K CTEHKE);

B) ABYCTOPOHHME CMNJIOLHbIE NMOACHbIE LWBbI NPU TOJILLMHE CTEHOK 6onee 5 mm;

F) ABYCTOPOHHME CMJIOWHbIE NOACHbIE LWBbl HE3ABUCUMO OT TOJIWWUHBI CTEHOK NMpPWU 3Kcnyataunn KOHCTPYKLI,I/IIZ B
NMOMELLIEHMAX C BNaXXHOCTbIo 6onee 60% unu B arpeccumBHbIX cpenax.

KaTeTbl NOSICHbIX LLBOB B CBapHbIX AByTaBpax MOryTt ObITb HepaBHbIMU, NMPU 3TOM KaTeT, I'IpMMbIKaIOLLI,I/IIZ K CTEHKe,

pomkeH OblITb He Gonee 1,2 fw, a KaTeT, NpUMbIKAKLWMIN K MOACY, OO0JPKEH cooTBeTcTBOBaTh TpeboaHuam CI1

16.13330.2017 (Tabnuua 38). [Npn ycnosun npumeHeHns ABYCTOPOHHMX MOSICHLIX LWBOB CrieayeT BbIMONHATL TpeboBaHus
CI 16.13330.2017 (nyHkT 14.1.7, nepeuncnexue 6).
Onsa rodprpoBaHHOW CTEHKN TOMLIMHOW MeHee 4 MM, KaTeT YrfioBOro LWBa cregyeT NpuHMMaTh no pacyeTy, HO He

MeHee 1,2 kf .

lMpumeyaHune - lNMosicHble LWBbI BLINONHAKTCA aBTOMaTUYECKOW UIK MOoNyaBTOMAaTU4eCcKon CBapkoW B 3aBOLCKUX
YCINOBUSX.

20.6.1.5 [Ons OCHOBHbIX HECYLIMX 3NIEeMEHTOB KapKkaca, BbIMONIHEHHbIX W3 [OBYTaBpOB C rOpUpPOBaHHbIMU
cTeHkamu, paboTawwmx B ynpyroh craguum, maTepuan KOHCTPYKUMIA MosicoB HasHayaetca no CIT 16.13330.2017
(Tabnuua B.3), ons rodpprpoBaHHbIX CTEHOK cTanu HadHadvaeTca no FOCT 16523, TOCT 19281, TOCT 27772.

20.6.1.6 [Onsi 3neMeHTOB CENCMOCTOMKMX METamfMYECKMX KapKacoB MHOrO3TaXHbIX 3O4aHui, paboTarwmx 3a
npegenamu ynpyroctn (2- knacc no CI 16.13330.2017, nyHKT 4.2.7), pekoMmeHayeTcs MPUMEHATb KOHCTPYKUUU U3
CBapHbIX ABYTaBPOB C NOMepeyHo-roppmpoBaHHLIMU CTEHKAMW, U3rOTOBMNEHHbIE N3 NNACTUYHBIX ManoyrriepoancTbIX Um
HuM3KornermpoBaHHbIXx ctanen no NOCT 27772 ¢ oTHocUTENbHBLIM yanUHEeHWeM He Huxke 20% v yoapHOW BA3KOCTbHO,
yooBneTtBopsitowen TpedosaHuam FTOCT 27772-2021 (tabnuua 4), Ho npu ycnosun obecnedeHmns KCU He meHee 29

Ibx/cm 2 npu TemnepaType ucnbitaHui muHyc 40°C.

(M3meHeHHas pegakuus, M3m. N 3).

20.6.1.7 Pekomengyemble ctanun: C245, C255, C345, C355, C390, C440, npu 3TOM, YrnepoaHbli SKBMBANEHT A1
ctanm C440 pomkeH ObiTb He OGonee 0,46%. [pumeHeHWe Jpyrux cTanerh [OOMMKHO COrnacoBbiBaTbCs  CO
cneunanmampoBaHHON Hay4YHO-TEXHNYECKOWN OpraHu3aymnen.

20.6.1.8 MNpu pacyeTe KOHCTPYKUMA U3 [OBYTaBPOB C MONEpeyvyHO-roppupoBaHHbIMU CTEHKaMU KO3(ULMEHT
ycrnoBun paboTbl criegyeT npuHumaTh no CI 16.13330.2017 (Tabnvua 1).

20.6.1.9 B pac4yeTtax, Cc ucnonb3oBaHMEM MNPOrpPaMMHbIX KOMMMEKCOB ANs pacyeTa CTPOUTENbHbLIX KOHCTPYKLUA
METOOOM KOHEYHbIX 3fIEMEHTOB Ha NPOYHOCTb, YCTONYNBOCTb U AUHAMUYECKME BO3OENCTBUS, pEKOMEHAYyeTCs yunuTbiBaTb
aedopmaTtMBHOCTb rohpUPOBaAHHON CTEHKU BBEOEHUEM B UCXOOHble [AaHHble NPUBEAEHHOMN >XEeCTKOCTU 3MEeMEHTOB Ha
cOBwur.

20.6.1.10 MNpwu akcnnyaTaumMn KOHCTPYKUMIA U3 CBApHbIX ABYTaBPOB C NOMNepeyHo-roppupoBaHHLIMU CTEHKaMn B
YCMOBUSIX MOBbILLIEHHOW BNaXHOCTU UMW arpeccuBHbIX cpef cnefyeT npegycMmatpuBath 3allMTy OT KOppo3un B
cootBeTcTBuM ¢ Cl128.13330.

20.6.1.11 Matepuanbl KOHCTPYKLUWA MNOACOB W CTEHKM credyeT HasHayaTb B 3aBMCUMMOCTM OT YCHOBUK
akcnnyaTaumm.

20.6.2 NapameTpbl ABYTaBPOB C nonepevyHo-roppmpoBaHHbLIMU CTEHKaMMU
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lMapamempbl 08ymaspos ¢ rornepevyHo-20hpuUpo8aHHbLIMU CMeHKaMu ¢ cuHycoudaribHbIM odepmaruem (¢hopmod)
2oghpos
20.6.2.1 Pac4eTHble napameTpbl NOMNEPEYHOro cevyeHuss 4BYTaBpOB C NMonepeyHo-ropupoBaHHbIMKU CTEHKAMKU C
cvHycouganbHonm oopmoln roppoB nokasaHbl Ha pucyHkax 49, 49.1 n npmeegeHsbl B Tabnuue 56.

Maxens rodpa
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/%I |

; a, 2a,

28 — war rogpa

PucyHok 49 - Cxema cBapHOro AsytaBpa C NornepeyHo-roopupoBaHHON CTEHKOM C CUHycouaanbHom bopMol rodpa
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PucyHok 49.1 - MapameTpbl cBapHOro AByTaBpa C NonepeyHo-rodprpoBaHHON CTEHKON C CUHYcouaanbHOW (hopMon

rocgppa
Tabnuua 56
B munnumeTtpax
O6o03HayeHne HanmeHoBaHue napameTtpa 3HayeHve napameTpa
napameTpa
H BeicoTa cBapHoro asyTtaepa no pacyety
a [NonoswuHa wara rocpa 155/2
»
h [NonHas BbicOTa CTEHKU 333, 500, 625, 750, 1000,
W 1250, 1500
{ TonwmHa roppupoBaHHON CTEHKU 2,0;2,5; 3,0
W
f B a BO odpa
bICOTa BOSHbI rodpp 40 mm, npu IIw' 2.0: 2.5
43 mm, npu [,,,- 3,0
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s PasBepHyTas anvHa nonysosHbl rogpa ;1:2 f.g
§=day (l B 72) )
16a;
bf LLinpnHa nosica (BEpXHEro, HWKHero):
He MeHee 120
He Bonee 430
‘rf TonwmHa nosica (BepXHero, HMKHEro):
He MeHee 5
He Gonee 40
/ [nvHa oTnpaBOYHbIX 3NIEMEHTOB:
He MeHee 6000
He Bonee 20000

20.6.2.2 PexomeHaaumm no Belbopy napameTpoB CUHYCOMAArnbHOW NonepeyHo-roppupoBaHHON CTEHKU:

- TMBKOCTb rochpMpoBaHHbLIX CTEHOK - B Npedenax A W < 200...500;
- ycnoBHas rubkocTb naHenm rogpa K(, = S/fw\!R,, [E<23.

20.6.2.3 3HayeHusi napameTpoB rodpoB AOIMKHbI OGecneynBaTb YCroBusi, Npu KOTOpbIX Tp o 2> T0.er, TAE
Tp.cr - KpUTWYECKNE KacaTemnbHble HanpPsXKeHWst MECTHOW MOTEPU YCTOWYMBOCTU TOPPUPOBAHHOW CTEHKM (NaHemnm

rocbpa), kotopble onpeaensitoTcs no gopmyne (193.19); T, o - KPUTUUECKME KacaTemNbHbIE HaMpPskeHNs obLuer noTepu

YCTOMYMBOCTY roppMpOBaHHON CTEHKU, KOTOpble onpedenstotcs no dopmyne (193.17).
20.6.2.4 [Ona ueHTpanbHO CXaTbiX W BHELEHTPEHHO CXaTbIX 3MEMEHTOB [ABYTaBPOB C CUHYCOMAanbHOWN
nonepeyvHo-roppMpoBaHHON CTEHKOM NapameTpbl CTEHKU cnegyeT npuyHuMatb no 20.6.2.1 ¢ y4eToM TEXHONOTMYEeCKuX
TpeboBaHuWi.
lNMapamempbl 08ymagpos ¢ rnornepeyHo-2ohpupo8aHHbIMU CMeHKaMu ¢ mpeya0bHbIM odepmaHueM (¢popmoli) 2oghpos
20.6.2.5 PacuyeTHble pekoMeHOyeMble MapaMeTpbl MONepeyvyHoro CceyvyeHus [OBYTaBpOB C TPEYroflbHbIMU
nonepeyHo-ropnpoBaHHbIMIN CTEHKaMM yKa3aHbl Ha pucyHkax 49.2, 49.3 n npmBeaeHsbl B Tabnumue 56.1.
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Nanens rochpa

/
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PucyHok 49.2 - CBapHon aByTaBp C nonepevyHo-roppmpoBaHHOM CTEHKOW C TPeYyronbHon dhopmoin rocdpa
Tabnuua 56.1

O6o3HaueHne HanmeHoBaHue napameTtpa 3HadeHune napameTpa
napameTpa
a LWar rodppa:
ansa 6anok

or60/,, no80/l,

151 KONIOHH
A He Gonee 6017,
R Paguyc 3akpyrnenus rogppa B {
BEpLUMHAX Shy
h [NonHas BbICOTa CTEHKM ot 1/12 L npo 1/30 L,
W roe L - nponet 6anku
TonwuHa rodprMpoBaHHON CTEHKM
ty v rocbpip ot 1/80 1, o 1/500/1,,,,
HO HEe MeHee 2 MM
f BbicoTa BonHbl rogpa:

Ans 6anok, He MeHee f=h,/35+30, um
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[Ns KONOHH, He MeHee f — hw /30430, um

MpumeyaHue - PekomeHayemoe COOTHOLLEHME BbICOThbI CTEHKU 1 Lara rocdpa 6anku:

hylas<i).

3

T

k1

Nauens rochpa " = fl

<
<

PucyHok 49.3 - KornoHHa 13 ceapHOro ABytaBspa € nornepevyHo-roppupoBaHHON CTEHKOW C TpeyronbHon hopmMon roppos
20.6.2.6 OkoH4YaTenbHO napameTpbl TFOMPUPOBAHHBLIX CTEHOK MNPUHMUMAKTCS C Y4Y4EeTOM TEXHOMOrMu KX
N3roTOBMNEHNs.

20.6.3 PacuyeT anemMeHTOB M3 CBapHbIX ABYTaBPOB C NONepe4yHo-rodppMpoBaHHON CTEHKOMN

Pacuyem anemeHmos ripu deticmeauu rpodosibHOU Curslbl
20.6.3.1 PacyeT Ha Npo4yHOCTb ABYTaBPOB C NonepeyHo-roopmMpoBaHHON CTEHKOW NPU LIEHTPanbHOM pacTsXXeHUU

unu cxatum crnegyet BbinonHaTb no CI 16.13330.2017 (dopmyna (5)), npuHumas 3a Aﬂ nnowaab HeTTO ABYX NOSICOB
AByTaspa ¢ rodppnpoBaHHON CTEHKON

Au = Aj'ln t Aj?n ) (175)
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roe /4_;'];, , Afg,, - NnowaAb HETTO BEPXHEro M HIMKHEro NOsiICOB ABYTaBpa.

20.6.3.2 PacyeT Ha YyCTOMYMBOCTb MNpWU LEHTpanbHOM cxatuum criegyeT BbinonHATe no CIT 16.13330.2017
(cbopmyna (7)), npuHnmas 3a A nnowaab 6pyTTo ABYX NOSCOB AByTaBpa C NonepeyHo-ropmpoBaHHON CTEHKON

An :A_)’] +Af27 (176)

roe Aj] ) Afz - nnowanb 6pyTTO BEpPXHEero n HM>XHero noAacoB AsyTaBpa.

20.6.3.3 lpun pacyeTe UeHTpanbHO CXaTbIX 3MNEMEHTOB C CUHycOMAAmNbHbIMW MNONEpPeYHO-roPPUPOBaHHBLIMU
CTeHkamu Ha yctonumsoctb no CIT 16.13330.2017 (dopmyna (7)) OTHocUTENbHO OCKU Y-y (pucyHkn 49, 49.1)

koadppumumeHT P onpenensieTcs B 3aBUCUMOCTM OT YCNOBHOW rMBKOCTM NOSCOB AByTaBpa X no copmyne

roe A v = lg;' /lf , 30ecb !¢ - pagmyc nHepuumn cevyeHns ABYX NOsICOB; f@f - pacyeTHas AfiMHa Sr1eMeHTa.

Mpn pacyeTe Ha YCTOMYMBOCTb LIEHTPaAnbHO CXaTbiX 3MEMEHTOB W3 [ByTaBpa C CUHyCcOMAanbHON
nonepeyvHo-roppmMpoBaHHON CTEHKON OTHOCUTENBHO OCU X-X KO3bdUuuneHT P cneagyet onpeaensitb B 3aBMCUMOCTU OT
YCIOBHOW NpuBeAEHHOM TMBKoCcTn no dopmyne

; L (177)

2 (178)

snece (G A, - npuBeneHHas XecTKOCTb 3MEMEHTOB C rodPUPOBAHHOI CTEHKOI Ha CABWM, yYWTLIBAOLAS yBenuueHre
ONVHBbI TOPPUPOBAHHOW CTEHKM U paccymTbiBaeMas no opmyne

— ag
GA, = Ghyty, 3 (179)
Twn ceveHuns cneagyet npuHumathb b no CI1 16.13330.2017 (tabnuvua 7).

20.6.3.4 Tlpu pacyeTe Ha YCTOMUMBOCTb LEHTPanbHO CXaTblX 3MEMEHTOB W3 [BYTaBPOB C TPEYronbHbIMU
nonepeyHo-roPpUpPoBaHHbIMK CTeHKaMu koadduumneHT @ onpepensietca no CIM 16.13330.2017 (nyHkT 7.1.3, Tabnuua

[.1), B 3aBMCMMOCTU OT YCMNOBHOMW MMBKOCTN dremMeHTa.
Mpu pacyeTe yCTOWYMBOCTM IFIEMEHTOB C CMHYCOWMAANbHOW MOMNEepeyYHO-rohpMpOBaHHON CTEHKOW OTHOCUTENbHO

Ly

ocU y-y Ko3UUMEHT P onpedensieTcs B 3aBUCMMOCTU OT MMGKOCTM NOSICOB ABYyTaBpa oy = f},. , rae l'f- paguyc

WHepuMn ABYX NOSICOB.
Mpu onpegeneHnmn rubkocTn anemMeHTa pagumyCbl MUHEPLMN CEYEHNST CUMMETPUYHOIO ABYTaBpa C TPeyrosibHOW unu
CYHycouaanbHOW nonepeyvyHo-ropupoBaHHON CTeHKOM (pucyHkun 49, 49.2) cnenyet onpeaensTb:

B nnockoctu crerkn - 1, = 0,5/ ;
B nnockocT nosicos - 1, = 0,290,
rae /- paccTosHMe MexXay LeHTpamm TsHKeCTV NOSCoB ABYTaBpa,

bf - LUWMPUHa nodca AsyTtaBpa.

Tun ceveHust cnegyeT npuHumate b no CIM 16.13330.2017 (tabnvua 7).
Ona HecMMMETPUYHbIX OBYTaBPOB C TPEYroflbHOW WM CUHycouaanbHOW MOoMnepeyHo-ropupoBaHHON CTEHKOM
NpoBepSIETCS YCTONYMBOCTb KaXKAO0ro Nosica B ero niocKoCcTU.

20.6.3.5 PacyeT Ha NpOYHOCTb PaCTSAHYTbIX 3MNEMEHTOB [BYTaBPOBOrO CEYEHWs C nonepeyHo-roppupoBaHHON
CTEHKOW, 3KCnslyaTauusi KOTOPbIX BO3MOXHA MOCMNEe OOCTWXKEHUS MeTansioM MOsICOB Mpedena TeKydecTu, crneayet
BbINONHATL No CI1 16.13330.2017 (nyHkT 7.1.1).
Pacuem Ha npo4yHocmb uszubaembix 3nemMeHmMo8 d8ymaspo8o20 CeYeHUs C rornepeyHo-20¢hpupo8aHHoOl cmeHKol
20.6.3.6 B anemeHTax ABYTaBPOBOro ce4YeHUs ¢ nonepeyHo-roprpoBaHHbIMU CTEHKaMu Npu nonepeyHom narnbe
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npoucxoaunT pasgeneHune beHKLIMﬁ pa6OTb| NOACOB N CTEHOK:
- nosAca BOCNpUHUMarT nM3rnbaroLmmn MOMEHT;
- CTEHKa, NpakTn4ecku, BoOCnpnHMMaeT TOJIbKO nonepeYvHyro cuny.
Pacuet Ha NPOYHOCTb 6anok u3 AByTaBpoOB C CMHYycouaalibHbIMMU N TPEYroJibHbIMU nonepequ-rocprIpOBaHHbIMM
CTeHKaMu, cnenyeT BbINOJIHATb No d)opmynaM:
- npu AEeNncTBMM MOMEHTA B OAHOW M3 FNaBHbIX NSIOCKOCTEN
M
X
T Ry V5! 180
LBy , (180)

roe I_m - MOMEHT UHepLMn ceveHus roopobankum OTHOCUTENBHO OCU X-X Be3 yyeTa Ce4YeHMs CTEHKY;
y - KOOpAnHaTa paccmaTpnuBaeMon TOUKM CEYEHNST OTHOCUTENBHO FMaBHON OCuU.

—s 41
[lnsi paBHOMOMOYHOrO CeYeHUs JOMNYCKAaeTCH BbINOMHATL pacyeT Ha NMPOYHOCTL Mo hopmyne Aﬁ?h]qu{C ,
roe Aﬁ,. - MeHblUas nnowaab HeTTo U3 ABYX NOSICOB ABYTaBpa;
h} = hw + IJ‘ - paccTtoaHmne Mexay ueHTpamMu T4>XeCTu NoACOB;
- npu D,el?lCTBI/IVI B ceYvYeHnn nonepequVl CUINbI;
a) ana ABytaBpoB C CMHycoungaribHbIMU ﬂOI'Iepe‘-lHO-I'O(prIpOBaHHbIMI/I CTEeHKaMu
T ]
= <1 (181)
R.s'Y(_- ’
roe
Tt (182)
whwt A

3aecb r’(;,u =1,085 —O,OOBXW(an kl >1 cnegyeT NpUHMMaTh k?t =1);
XH,- ycrnoBHas rnbKoCTb ropMPOBaHHON CTEHKY;

Y ¢ - K0adhbbmumeHT ycnosuin pabotel no CIM 16.13330.2017 (tabnvua 1);
6) Ansa AByTaBpPOB C TPEYrofbHbIMU NOMEPEYHO-TOPPUPOBAHHBIMY CTEHKAMM

0 &1
I W h'lr‘.' RS Y c -\{ wco

rae Y e - KO3MULIMEHT yCnoBuii paboTbl TPEYronbHON nonepevHo-rodpprpoBaHHoN cTeHku Ha cpes, ¥ ,,-=0,9;

(183)

- npu OencTBMM MOMEHTa B OBYX MMaBHbIX MITOCKOCTAX
a) OnAa AByTaBpoB C CMHycounaalibHbIMU ﬂOI'Iepe‘-IHO-FO(prIpOBaHHbIMI/I CTeHKaMm
M, . M,

AmphR Y, B LaRY, : (184)

roe X - pacctodaHune ot rnaBHOM OCK Ao paCCManMBaeMOVI TOYKN CeYeHund;

x <]

Aﬁ,- - nnolanb NonepeYHoro ceveHns HeTTo OAHOro Mnosica AByTaBpa;

]'k'jh - CyMmMma MOMEHTOB UHEPLNN NOACOB HETTO OTHOCUTESIbHO OCU -V,
6) ONnA ABYTaBpOB C TPpeyrosibHbIMU FIOFIepe‘-IHO-FOCbpMDOBaHHbIMI/I CTEeHKaMu

M,
it -yt > __.x=l

)
]_\'h‘ R_lf Ye ]I]._'ﬁr R] b ¢ ’ (185)

roe IXPI n ]k'fh - MOMEHTbI CEYEHNS OTHOCUTESTbHO FMaBHbLIX OCEN X-X y-y oes ydyeTa cedeHUA CTEeHKNU;

= 2
}xn - I-"]” v Aflf? h + IA‘ZH + AfEﬁ Va2,
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I 4, 1,5, - coBcTBEHHbIE MOMEHTHI MHEPUMM MOSIOK OTHOCUTENBHO WX COBCTBEHHOTO LEHTpa TSXECTM,

baty, oo byat
xln — 12 ° x2n — 12
roe bf] " bfz- LUMPUHA BEPXHEN U HUXKHEN MOMOK COOTBETCTBEHHO, ff] n -ffg - TOMLWMHA BEPXHEN U HIDKHEN MOSOK
COOTBETCTBEHHO.

yl n }"2 - pacCToAHUA OT LEeHTpa TAXECTU ce4HeHnA AByTaBpa A0 UeHTpa TAXECTU COOTBETCTBYHIOLLEIO NodAca;
X Ny - KoopauHaTthbl paCCManMBaeMOVI TOYKN CEYEHMNS OTHOCUTESBbHO rIaBHbIX OCEN.

Ecnn momeHT Mp ﬂeVICTByeT B MJIOCKOCTK OOHOro nosca, crnenyet CH4nUTaTb, YTO OH NOJIHOCTbKO BOCNPUHMUMAETCA
3TUM MNMOACOM.

20.6.3.7 B cny4yae ocnabneHus CTeHkM OByTaBpa OTBEpCTMAMM At 6ONTOB, pacnofnoXeHHbIX Mo BepTUKamnw,

3HayYeHus Txy, onpefeneHHole no gopmynam (182) n (183), cnegyer ymHOXaTb Ha KO3(PULUMEHT 0L, KOTOPbIA
paccumTbiBaetca no CI1 16.13330.2017 (dhopmyna (45)).

20.6.3.8 lNpu ogHOBpPEMEHHOM OENCTBUWN B CTEHKE Gankm MOMEHTa M MOMepeYHON CUMbl OOSDKHbI BbIMOMHATLCA
ycnosusi no CIM 16.13330.2017 (popmyna (44))

0.87
R_L'YC

- Ana 6anok u3 AByTaBpOB C TPEYrofibHON NONepPeYHO-roPpMpPOBaHHON CTEHKON cneayeT npuHumats O, =0;

2

2
y +31y =1

\/ 2
c,—0,0,+0C
X ol ) txy S R.?Yf‘

- Ans 6anok 13 ABYTaBPOB C CUHycouAanbHOW nonepeyHo-rodprpoBaHHoi cteHkon O, cneayeT onpeaensiTb no

dopmyne
ag
Gy =Gf'§'k.g, (186)

2 02
PR

s

Ae 164>

Gj - HOpMarlbHble HanpsaXeHuna B COOTBETCTBYHOLEM NnosAce.

Hanpsxenus Tyy,, O,un Oy cnegyet onpefensts B O4HOM W TON Xe TOYKe CTEHKM 6arku.

20.6.3.9 Tpu npoBepke NPOYHOCTU MONEPEYHO-FOPPUPOBAHHON CTEHKU B MeCTax MPUIOXKEHUS Harpyskm K
BEPXHEMY MOACY, @ TAaKKe B OMOPHbIX CeYeHUsax Gankum, He yKpenneHHbIXx pebpamm XeCTKOCTW, crnepyeTt onpenenstb

mecTHoe HanpskeHue Oj,. no Cl 16.13330.2017 (nyHkT 8.2.2)

4

Sloc = / = R_\-’Yc
Tylef ’

roe F - pacyeTHoe 3HayeHue Harpysku (cunbl);

(187)

f@f - YCroBHasa AnvHa pacnpefeneHvns Harpysku, ornpeaensieMas B 3aBMCUMOCTU OT YCMOBUI OMUpaHus, Ans
cny4as onupaHusa no pucyHky 49.4
[ej' :h+2tf, (188)

roe ff - TONLMHA BEPXHEro nosica 6arnku ¢ nonepeyHo-roPpPUpPOBaHHON CTEHKOMN.
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PucyHok 49.4 - Cxembl ANst onpefeneHns OnuHel pacnpeneneHns Harpy3km Ha 6anky u3 cBapHoro asytaBpa C
nonepevHo-rodpMpoBaHHON CTEHKOMN

20.6.3.10 Hanpsxenus Gy, no copmyne (187) n Ty, no CIMN 16.13330.2017 (dopmyna (44)) crnepyet

onpeaenaTb B OQHON M TOM e Touke Garku.
lMpoeepka ycmoldusocmu us2ubaembix 3eMeHmo8 08ymagpo8o20 CeYEeHUs C MonepeyHo-20hpupo8aHHoU CmeHKoU

20.6.3.11 lpn pacdeTe Ha YyCTOMYMBOCTb Oanok n3 OBYyTaBPOB C MNOMNEPEYHO-rodpPUPOBaHHLIMU CTEHKaMMU,
narnbaromxcsa B MNMOCKOCTU CTEHKM M yaoBneTBopsitowmx ycrnosusam 20.6.3.6 n 20.6.3.8, BMecTo npoBepku obLuen
YCTOMYMBOCTU CriefyeT BbIMOMHATb MPOBEPKY HA YCTOMYMBOCTb CXaTbIX MOSICOB KaK LIEHTPANbHO CXAaTOro CTEPXHS,

Harpy>XeHHOro CxumMatoLLen cunom Nj' , No opmyne
N

.

orAsRyye (189)

rne A f - nnowaap 6pyTTO CKaToro nosca;
‘Pf - KO3(pPULMEHT YCTONYMBOCTM MpPU LEHTPanbHOM CxXaTuu, onpegensembli Aans coxatoro nosica no CIl

= {crf
>

onpegensietca no CI1 16.13330.2017 (nyHkT 8.4.2), l'f- paguyc MHepLUM CeYeHUs CXaToro nosica B ropusoHTanbHom

16.13330.2017 (nyHkT 7.1.3), KaKk ANS UEHTparbHO CXaToro CTEPXHS B 3aBMCUMOCTU OT , 30€ecb f@f -

MNJTIOCKOCTW.
[na cxaTtoro nosica, BbINOMIHEHHONO W3 JIMCTOBOW CTanw, pagnyc unHepumm cedeHuda cnenyet BblYUCNATb MO

|

dopmyne ij- :(),291!7;-. Cuny cxaTus B nosice crneayeT paccuuTbiBatb no dopmyne  J h - TAe M] -

MaKCUMarnbHbI U3rMBaroLLNA MOMEHT MexXxay ToO4KaMun packpenneHus.

20.6.3.12 lpu pacdeTe Ha ycTOM4MBOCTb Oanok M3 ABYTaBPOB C MOMepeyHO-roppuMpoBaHHLIMU CTEHKaMMU,
n3rnbaembix B ABYX [MaBHbIX MIIOCKOCTAX, pacyeT Ha YCTOMYMBOCTb CXATOro nosica criedyeT BbIMNOMHATbL Kak Ans
BHELEHTPEHHO CXaTblX 3NeMeHTOB (Tun ceveHns 5 no Tabnuue .2 CM 16.13330.2017) no dhopmyne

N
7f <1
(PeA_f'RyYC‘ ’ (190)

roe Nf = fwx ”31 - CXMMatoLasa cuna B nosce 6anku;
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M . - pacueTHbIN N3rMGaIOWMIt MOMEHT B MAOCKOCTY CTEHKM;
M,,- - n3rmbaroLwmnn MOMEHT B CXXaToOM MOosiCe;

P, - KoathdumumeHT, KoTopbin crieayeT onpeaenaTb no Cl 16.13330.2017 (tabrnumua [.3), Kak Ana BHELEHTPEeHHO
CKATOTO CTEPXKHSI, B 3aBUCUMOCTM OT YCIIOBHOM MMBKOCTM CKaToro nosica A = (lp /0,29bf )-ﬂ}Ri,/E (3pecb lp-

pacueTHas AnvHa nosica B ero NIoCKOCTY) U NPUBEAEHHOTO OTHOCUTENBHOTO 3kcueHTpucuteta My =TM  rpe M=1 -
6-M,
n? e
KO3 MDULIMEHT BIUAHUSA POPMbI CEHEHMS; Nf‘bf .

20.6.3.13 [na HECUMMETPUYHbIX OBYTaBPOB YCTOMYMBOCTb KaXXAOro Nosica NpoBepseTca OTAeNbHO B MNOCKOCTH
nosica npu pacnpegeneHmm NnpoaosibHON CUIbl NPONOPLMOHANBHO CEYEHNSM NOSICOB.

20.6.3.14 YcTonumBocTb Banok u3 AByTaBpOB C NonepeyHo-roopmMpoBaHHbIMU CTEHKAMKU He TpebyeTcsa NpoBepATh,
ecnu BblnonHsoTcs yenosusa ClM 16.13330.2017 (nyHkT 8.4.4), kak Anst 6anok ¢ NocKon CTEHKOWN.

Mpu onpegenennn ycnosHomn rubkocty no Cl 16.13330.2017 (nyHKT 8.4.4) 1 npu pacyeTe yCNoBHOW NONepeyHoOn

cunbl Qﬁc npu onpegenennn N no CI 16.13330.2017 (nyHkT 8.4.5), npuneratoLme K cKaTtomy NosiCy y4acTKM CTEHOK

yuuTblBaTb He criegyer.
Pacuem ceapHbix 08ymaspoe ¢ nornepeyHo-20¢hpupo8aHHoOU cmeHKol Ha delicmeue rnpodosibHOU curbl U u3aubaroujux
MOMeHmMo8

20.6.3.15 PacyeT Ha MpPOYHOCTb BHELIEHTPEHHO CXaTblX W BHELEHTPEHHO pacTAHYTbIX [ABYTaBpOB C
CMHyCOMaanbsHOW NonepevyHo-rodprMpoBaHHON CTEHKON criefyeT BbIMONHATL No hopmyne

A

il TR S TP 191

(‘qfln +‘qf2n)'R‘y"i‘rc "qﬁ! 'klgy"?rc fy_}‘.'n 'Ry"fc ’ (191)

roe N, M“., M,,- - abconoTHble 3Ha4YeHWs MNPOAONbHOW Cumnbl U M3rMbarwmx MOMEHTOB npu Haubonee

HebnaronpmMsaTHOM MX codeTaHUW, COOTBETCTBEHHO.
20.6.3.16 PacyeT Ha NPOYHOCTb BHELIEHTPEHHO CXaTbIX, CKaTO-N3rmbaemMblx 1 pacTaHYTO-U3rnbaemblX 3N1IEMEHTOB
OBYTaBpPOBOro CEYEHUS C TPEeYronbHbIMU NONepeyYHO-roPPUPOBaHHBIMIU CTEHKaMK cnegyeT BbINOMHATL No hopmyrne
N M.\' 'M ¥
+ yt——x <1
A A * . , 192
An R ¥ Ve ! _U:Rv Ve [ y}‘nR I_'.f'q{c ( )

rne A, = A;‘m + Afzn , /4_;'];, " Afzn - Nfiollaan ceYeHunii HeTTo NOSICOB ABYTaBPa;

I_m " ]yjh' MOMEHTbI UHEPLUN CEYEHUsI MOSICOB ABYyTaBpa OTHOCUTENBHO [MaBHbIX OCen x-x y-y, 6e3 y4yeta
ceyeHnst CTeHKU, kak B popmyne (185);
N, MX, M,,- - abcontoTHble 3HayeHWst MPOAONbHOW cunbl U u3rnMbarLwmx MOMEHTOB npwu Haubonee

HebnaronpmMAaTHOM UX COMETaHWUM, COOTBETCTBEHHO.

20.6.3.17 PacyeT Ha yCTOMYMBOCTb BHELEHTPEHHO CXaTblX M CXKaTo-u3rnbaembiXx 3NEMEHTOB ABYTaBPOBOro
CeyeHns C nonepeyvHoO-roPpMpoBaHHbIMN CTEHKaMW B MMOCKOCTW AEWCTBMS MOMEHTa, COBnagarwLwen C MroCKOCTbio
cuMmmeTpun, cnegyeT BbinonHATe no CIM 16.13330.2017 (popmyna (109))

N/g, ARy, <1,

PacueT Ha yCTOMYMBOCTb BHELEHTPEHHO CXaTblX W CXaTo-u3rmbaembix [OBYTABPOBbLIX 3NIEMEHTOB C
nonepevyHo-ropMpoBaHHON CTEHKOM B MISIOCKOCTU OEMCTBUS MOMEHTA BbINOSIHAETCH N0 METOAUKE CKBO3HbIX CTEPXKHEN,

TaK Kak CTeHka He y4yacTByeT B paboTe Ha cxatve n u3rmb. Koadduument @, cnepyet onpegenats no CIl

16.13330.2017 (Tabnuua [O.4), B 3aBUCUMOCTM OT YCMOBHOW NPUBEOEHHON MMOKOCTU 7&6]', KoTopasa onpegensieTcst no

MBKOCTW A, , PACCYMTAHHON MO paauycy UHepLMM cedeHust AByTaBpa I, = 0,5/, n otHocuTenbHoro aKkcueHTpUCUTETa
m, onpegensieMbIx Mo oopmynam

XZ [p & m_M’-A-a
05hVE " N

rae a - pacCTosiHWeE OT MMaBHOM OCY CEYEHMS], NEPNEHANKYSPHOM K MNOCKOCTU M3rmba, 4o ocv Hambonee cxaTow NOSKu.
3Hauenuns M n N cnegyet npuHumaTtb no CI 16.13330.2017 (nyHkT 9.2.3).
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20.6.3.18 PacuyeT Ha yCTOMYMBOCTb BHELIEHTPEHHO CXaTbiX U CXaTo-u3rmbaembiX 3MNemMeHTOB [BYyTaBPOBOrO
ceyeHmns ¢ nonepedHo-roppmnpoBaHHON CTEHKOM U3 NNOCKOCTU AENCTBUA MOMEHTA Npu n3rnbe B NNIOCKOCTU HambonbLuen

XEeCTKOCTH ( 1_\- > ]v ), coBnajawLen ¢ NocKoCTbHo CUMMETPUN, cnenyeT BbINONMHATL OJ1A Ka)XXO0ro nosdca OTAesibHO,

Kak Ons ueHTpanbHO cxaToro ctepxHsa no CI1 16.13330.2017 (dopmyna (7)) Ha NpogonbHY0 CUily, OnNpeaerieHHyo ¢
y4eTOM AONOSTHUTENBHOrO YCUNNA B NOsiCE OT MOMEHTa Mo hopmyne

Ny=M,/h, (193)
roe /?1 - paccTosiHue Mexay ocsMu NosICOB ABYTaBpa;

]Mx- narnbarowmm MoOMeHT, npuHumaembi no CI 16.13330.2017 (nyHkT 9.2.6).

20.6.3.19 PacyeT Ha YCTOMYMBOCTb BHELEHTPEHHO CXaTblX 3fIEMEHTOB [BYTaBPOBOrO CeYeHus

c
nonepeyHo-ropMpPoBaHHON CTEHKOW NpW CxaTum U u3rmbe B ABYX MJIOCKOCTAX, M, €CnW MIOCKOCTb HaubornbLuewn
XecTkocTy ( f_r > ].,- ) coBnagaeT C NIIOCKOCTbI0 CUMMETPUK, CreayeT BbINOMHATL:

- ONs 3neMeHTa B LENOM - B MJIOCKOCTU Hambonbluen KeCcTKoCTM (NNockocTu cTeHkn) no 20.6.3.17, npuHumas

- ANA NOSICOB ABYyTaBpa, Kak Ans BHELEHTPEHHO CxXaTbIX 3reMEeHTOB, cornacHo TpebosaHusam 20.6.3.12, npu aToM

npoaoJibHYKO CUIy B KaXXOO0M nodce cneayet onpeaenatb € yd4eToM AONOJNMHUTENIbHOIo ycunua j\rd OT MOMEHTa M.\' no

20.6.3.18, a MoOMeHT M,,- pacnpegenatb Mexagy noscamy AByTaBpa C TPeyrofibHoW nonepeyHo-ropupoBaHHON
CTEHKOWN NPOMOPUMOHANbBHO MX XecTKocTaM. [Ans AByTaBpa C CuHycouaarnbHOW MonepeyHO-ropupoBaHHON CTEHKOM

M,
M = N bk €y, roe e}, = N Ecrn moment M p AEWCTBYET B MMOCKOCTU OAHOro Mosica, TO crnegyeT cuvTaTh,
i ; ; ] ;

YTO OH MOSTHOCTbHO BOCNPUHMMAETCH 3TUM MOSICOM.
20.6.3.20 PacueT nonepeyvHo-roppmpoBaHHbIX CTEHOK BHELIEHTPEHHO CXaTbIX 3MIEMEHTOB [BYTaBPOBOrO CEeYEeHUs
crnepyeT BbINOMHATb Ha MONEpPEeYHyo Cuny, paBHYo Bomnbluemy M3 ABYX 3HaYEHUn: pakTMyeckon nonepeyvHon cunbl Q

WNKN YCrIOBHOM MOMepeyYHon Curlbl Qﬁc, Bblumcnsiemon no CI1 16.13330.2017 (dopmyna (18)), rae N - npogonbHoe

ycunue B cTepxkHe; O - koaddrumneHT NpoaoneHoro nsrnoba.
lposepka ycmotiyugocmu 20¢hpuUpO8aHHbIX CMEHOK U MOSICHbIX JIUCMO8 371IeMeHMOo8 08YMagp0o8020 CEeYEHUs C
rioriepeyHo-20¢hpuUpPo8aHHOU CMeHKoU
20.6.3.21 TlpAMoyronbHble OTCEKM TPeyroribHoM ropuUPOBaHHON CTEHKW (NNacTUHKKM), 3aKMIOYEHHblE MeXay
nosicaMn 1 CoCeAHNMM BepLUMHaMun rodpos, criedyeT paccunTbiBaTb HA8 MECTHYIO YCTOMYMBOCTb. [1pn 9TOM, pacyeTHbIMM

napameTpamu NPoBEPSEMON MIACTUHKM SBNSATCS a, bw, Iy, hor =h,,.

MMpsmMoyronbHble OTCEKN TPeyroribHOW ropupoBaHHON CTEHKWU (MMAAaCTUHKM), 3aKMYeHHble Mexay nosicamu u
COCeAHNUMW MOMEPEYHbIMU  OCHOBHBIMM  pebpamm  XEeCTKOCTU  (MPOMEXYTOYHbIMW MW KOHLUEBbIMM), criegyeT
paccunTbiBaTb Ha OOLyl0 yCTOMYMBOCTb. [Mpn 3TOM pacyeTHbIMM NapameTpamu NPOBEPAEMOW MNIAaCTUHKM ABNAKTCS:

hw’ bw’ Lywnf.

20.6.3.22 Pac4yeT Ha yCTOMYMBOCTb TPEYrofibHbIX roppuMpoBaHHbLIX CTEHOK 6anok cnegyeTt BbIMOMHATL C YYETOM
YKa3aHHbIX HMKE KOMMNOHEHTOB HaNpPsXKEHHOrO COCTOAHMS:

- Txy, max - MaKkcuManbHoe KacaTenbHOe HanpsKeHUe B CTEHKe Barku OT pacyeTHON Harpysku, BbIMUCTSIEMOE MO
copmyne

T _ Qmax
Xy, max — , 193.1
hwerwc ( )
roe Qmax - MakcumarnbHas nornepevHas cuna B 6arnke; Ywe =09 - koadbduumeHT ycnosun paboThbl

nonepeYyHo-ropprUpoBaHHOM CTEHKMN Ha Cpes;

Ojyec - MECTHOe HanpsbkeHWe B MOMNepevHo-ropYpPOBaHHON CTEHKE MOf COCPEAOTOYEHHOW HarpysKoid,

MPUINOXEHHON K CaToMy WUnu pacTaHyToMy nosicy; O, onpenensetcs no 20.6.3.9.
20.6.3.23 PacyeT Ha MeCTHyK YCTOMYMBOCTb NaHenu rogpa TpeyrofbHbIX NonepeyvyHo-roppmupoBaHHbLIX CTEHOK

6anok CMMETPUYHOTO CeYeHUs MPU OTCYTCTBUM MeCTHOro Hanpsbkerust ( O j,. =0) cnegyeT BbIYMCNATL No hopmyne
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T xy, max

<1

TperYe (193.2)

rae T p.cr - KPUTUYECKME KacaTesbHbIE HAaNPSHKEHWSt MECTHOW MOTEPU YCTOMYMBOCTU NaHenm rogpa.

Ons rodpoB C TpeyronbHbIM OYEpPTaHWEM HanpaBrsoWed KPpUTUYECKME KacaTellbHble HanpsikeHWsl MeCTHOW
noTepu yCTOMYMBOCTY NaHenun rogpa creayeT onpeaensts no dopmyre

_LI2C, o R,

p-CF - ) (193.3)
lc

T

roe }LC - yCrnoBHas rmbKoCTb NaHenu rodpa, KOTopyto crieayeT BblYUCNATL N0 hopmyre

— b, |R,

Ae =; £ (193.4)

y
C'p,cr - KO3(PPULMEHT, NPUHUMaEMbIn no Tabnuue 56.2 B 3aBUCUMOCTM OT COOTHOLLUEHMWS BbICOTblI CTEHKM WU

LUMPUHBI NaHenu rogpa h‘w /bw.
Tabnuua 56.2

1 2 3 5 o0
h,/b,

C 9,34 6,47 6,04 5,71 5,34
“p.cr

20.6.3.24 PacyeT Ha 0Oy YCTOMYMBOCTb TPEYrONIbHOM MOMNEPeYHO-roPPUPOBaAHHON CTEHKM ©Oanok
CYMMETPUYHOIO CEYEHNS NMPY OTCYTCTBUM MECTHOTO HanpsixeHus ( O, =0) cneayeT BbIMMCAATL NO hopmyne

Txy, max

<1 193.5
t{],cr‘}’c' ’ ( )

rae  Txy, max - onpegensietcs no dopmyne (193.1),

T, cr - KPUTUYECKME KacaTeNbHble HanpshKeHUst obLLel NoTepyn YCTONYMBOCTU FOPPUPOBAHHOW CTEHKMU.

[ns rodpoBs ¢ TpeyronbHbIM O4epTaHMeM HanpaBnsoLen KpUTMYeCckue KacaTenbHble HanpsKeHus obLen notepm
YCTONYMBOCTUN roppmMpoOBaHHON CTEHKN CrieflyeT onpenenats no popmyrne

. M2 Rs
0,cr 22 , (193.6)
w
roe A, - ycrioBHas rMBKOCTb NonepeyHo-rohpUpPOBaHHOI CTEHKM, KOTOPYIO CrieflyeT BbIUMCIATL Mo hopMyre
T h,, &y
Yoo, VE S (193.7)

C0.cr - KOI(PPULIMEHT, onpeaensembli B 3aBUCUMOCTU OT COOTHOLLUEHUS napaMmeTpoB rodpos (bw n f) no
dopmyne

_ B82-06).3— 1
CU,{_‘!‘ —5,34+(5,5 B 096) 3 4(7'32 _5) , (193.8)

34ecb B = hw / bw - OTHOLUEHWE BbICOTbI FOPPUPOBAHHON CTEHKM K LUMPUHE naHenu rodpa;

2 . .
”{=0,9l(f/t”_,) - OTHOLUEHME TIOTOHHOM >KECTKOCTM FO(PPUPOBaHHOW CTEHKM C rodpamMu TpeyroribHoro

oYepTaHus K LMANHOPUYECKON XXeCTKOCTU NITOCKOM CTEHKN TOW >Ke TOMLLMHbI.
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Mpwn 'y>4-(7-|32—5) 3HayeHna koadpcpuumenta € o He 3aBUCAT OT Y M MPOBEPKY YCTOMYMBOCTY

roprpoBaHHON CTEHKM CneayeT BbINOMHATL TOMNbKO no dopmyre (193.2).
20.6.3.25 PacyeT Ha MeCTHyK YyCTOMYMBOCTb NaHenu rogpa TpeyronbHbIX NonepeyvyHo-roppmpoBaHHbLIX CTEHOK

6anok CMMMETPUYHOTO CeYeHUst NPU HanM4unnm MecTHoro Hanpsbkeuus (O ,. 7 0) cneayeT BbINONHATL NO dhopmyse

2 2

1 Goe T xy, max
| el el <
E =1 (193.9)

Te Sloc,cr Tp.er
rae Ojyen Txy,max - cneayet onpegensts no 20.6.3.22;

T p.cr - KPUTMYECKME KacaTerbHbIE HAMPsXKEHNs MECTHOW NOTEPW YCTOWYMBOCTM NaHEenu ropa, BblYMCIIEHHbIE MO
dopmyne (193.3);

Oloc.cr - KPUTUYECKME MECTHble (HOpManbHble) HanpsKeHus ropUpOBaHHON CTEHKW Npu  AeicTBUAN
COCPeOTONEHHOI Harpy3ku, onpeaensiemMble no opmyne
i '_-O,S'CI'RJ)
loc,cr X2 , (193.10)

c

roe }LC - onpegensietcsa no gopmyne (193.4);
Cl - KO3(hPULUMEHT, NPUHMMaEMbI ANs CBapHbIX Ganok ¢ TpeyronbHoW roppupoBaHHON CTEHKOW Mo Tabnwvue

56.3, B 3aBUCUMOCTN OT OTHOLLEHNS bw / hw W 3Ha4YeHUs] () , BbIYMCIIEHHOTO Mo hopmyre
3
8 = 0,8 —_— —
h, \(t, )"
roe bf n ff - LUIMPpWHA ¥ TOSLLMHA CXaToro nosica 6anku, CoOoTBETCTBEHHO (CM. pUCYHOK 49.4).
Tabnuua 56.3

(193.11)

W

o 3HaueHve C|Ans ABYTaBPOB C rOPUPOBaHHBLIMM CTEHKaMM NPy bw / hw
<0,1 0,2 0,3 0,4 >0,5

1 7,73 8,50 9,34 10,30 11,30
2 7,67 8,50 9,50 10,60 11,80
4 7,57 8,50 9,53 10,70 12,00
>6 7,69 8,67 9,77 11,02 12,40

20.6.3.26 PacyeT Ha o0O6LWYyl YCTOMYMBOCTb TPEYrONIbHOM MOMNEPEYHO-TOPPUPOBAHHON CTEHKM Oanok

CUMMETPUYHOIo cevyeHna npu Hann4mm mecTtHoro HanpsaxxeHusa ( Gfuc iO) cnenyeT BbINOJTHATL MO d)opmyne

2 2
L Ojoc + T xy, max <1
-, (193.12)
Ye G)-‘,c‘r T0,cr

rae Ojye ¥ Txy,max cneayet onpefensits no 20.6.3.22;

TO.cr - KpUTWYECKME KacaTellbHble HanpsikeHns obLe noTepu YCTOMYMBOCTU FOPPUPOBAHHON CTEHKM,
BbluMcneHHble no gopmyne (193.6);

G y.cr - KpUTUYECKME HOpMasbHble HanpsxeHus obliert noTepu YCTOMYMBOCTM FOMPUPOBAHHON CTEHKM,
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paccynMTaHHOM Ha NPOAOSIbHbIA M3rMB U3 MMNOCKOCTU, Kak YCNOBHOW CTOWMKMW, HArpy>XXeHHOW CcOCpedoTOYeHHOW curon F,

Gy, cr CEAYET ONPEEnsiTh Mo hopmyne
Oyer= O Ry s Sioc,cr (193.13)
3gecb O - koachbduumeHT, onpegensiembin no CIT 16.13330.2017 (tabnuua [.1) ons rubKoCTU YCNOBHOW CTOWKM,
BblYMCNEHHON NO dhopMmyrie A= Z,Shw /f .
B cnyyasix, koroa Gy,c'r > Gloe.cr , NPU NpoBepke 06LLUEN YCTOMYMBOCTM rOOPUPOBAHHON CTEHKM MO hopmyre

(193.12), BMecTO G},‘U cnegyet npuHumatbe Ojpe o

20.6.3.27 lNMpwn npoBepKke YyCTOMYMBOCTM TPEYrONibHOM MOnepeyvyHo-roppmMpoBaHHON CTEHKM OOJPKHbI cobnoaaTbes
YCIOBUS:

- OTHOLWIEHWe [AEACTBYIOLMX MECTHbIX HanpskeHwin Oj,. K KPUTUYECKUM HanpshkeHUsM MeCTHON noTepu

ycTonumnsoctu naHenu rodpa Oj,e o HE JOIKHO NPEBbILLATH BEIMUMHBI, BblYMCISIEMOl Mo dhopmyne

Gy,
.!’()C. S 0,75?0 -
Sioc,cr ’
- BEMMYMHA 3KCLIEHTpUCUTETA, C KOTOPbLIM NepeaaeTcs CoOCpefoTOHEeHHas Harpyska OT BbilLenexallero anemMeHTa
OTHOCUTESNbBHO NPOAONbHOM OocK BGanku, He fomkHa npesbiwaTth 0,257,
20.6.3.28 YcToMumBOCTb CTEHOK 6anok w3 [OBYTaBpOB C CUMHycouganbHbIMW MONepeyHO-roppmpoBaHHbIMU
CTeHKaMu cnegyeT cuutatb obecneyeHHoM, ecrnuy BbIMOMHEHO YyCIoBMe

; 2 o 2

S loc Xy
— + =1l (193.15)
Te Gfoc,cr Ter

(193.14)

rae Gf’()t;’ - MECTHO€ HanpsaxXeHune B CTEeHKe OT COCpeﬂ,OTO‘-IeHHOVI Harpy3kuy, KOTopoe crieayeTt onpenendartb no cbopmyne
(187);
GO ne cr - KPUTUHECKOE HAMNpPsPKeHWe, onpeaenseMoe no dopmyre
o _08aR,
loc,cr 2, (193.16)

&
rae Cj- Ko3(pULMEHT, KOTOPLIA onpeaenseTcs no Tabnuue 56.3;

Tx}.— KacaTtenbHoe HanpsbkeHue no dopmyne (182);

Tep - MeHblUEe U3 3HAYEHUIH KPUTUHECKUX HAaNPshKeHUH MecTHOW T, v obwen T o NOTEPU YCTONYMBOCTM
rocppmpoBaHHom cteHku no cdopmynam (193.19) n (193.17).
Ans Ganok v3 OByTaBpOB C CUHycOMAASNbHLIMW MOMEPEYHO-FOPPUPOBAHHBIMUA CTEHKAMM KOI(MULNEHT (| B

dopmyne (193.16) npuHumaeTcst no Tabnuue 56.3, B 3aBUCMMOCTM OT COOTHOLLEHMS S/f?wm 3HayeHus &, KoTopoe
paccuntbiBaetca no CI 16.13330.2017 (dpopmyna (84)).
Kputuyeckue HanpshkeHus obLiert noTepy YCTOMYMBOCTM CUHYCOWMAANbHOW MONEpeyYHO-ropupoBaHHON CTEHKM

T(),cr ONpeaensioTcs no opmyne

4/ 3
324002

TO,C!’ hzr , (193.17)

wiw

roe D] n Dz- YKECTKOCTU n3rnba no rnaBHbIM HanpaBneHunam, H-mm, KOTOpbl€ pacCYnUTbIBaArOTCA No d)opmynaM:
3

Et,, a El

120-v?y s+ ag (193.18)

DI
30ecb [ - MOMEHT uHepuum rod)pa, OINMHa KOTOPOro paBHAETCA Lwwary FO(prB ﬂ‘\. .
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20.6.3.29 KpuTudeckne HanpspkeHMs MECTHOW MoTepu YCTOMYMBOCTU MaHEnuM CuHycouaansHOW rodpsbl

T p.cr paccunTbIBAIOTCS MO HOPMYIIE

s\ Ry

T =112/ 534 +——

whw ¢
Mpu npoBepke yCTOMYMBOCTU CUHYCOMAANBbHOWN NonepeyHo-rodhprpoBaHHON CTEeHKM No copmyne (193.15) AomKHbI
BbINONHATBLCS YCNOBUS:
a)

(193.19)

Oloc <0.75
YC’G:’GC,C!‘ y (19320)

6) ans 6anok ¢ cnHycounaarnbHbIMU I'IOI'Iepe'-IHO-FOCprIPOBaHHbIMVI CTeHKaMn 3Ha4eHue JIKCUeHTpucuteta e
OTHOCUTEJIbHO I'IpO,EI,OJ'IbHOVI ocn Gankm, c KOTOpbIM nepegaetcAa cocpenoTtovYeHHada Harpy3ka OT 3JiIeMEeHTa,

HaXOASLLErocs Bhille, AOIKHO 6biTb € < 0,5 1.

20.6.3.30 TpeyronbHble roprvpoBaHHbie CTeHKM Banok cnegyeT yKpennaTb nonepeydHbiMn pebpamm XKecTKOCTH,
€ecnvm B MecTax npunoxeHus 60mMblIMX HEMOABWMXHBLIX COCPEAOTOMEHHbIX rPy30B He obecneuvnBaeTcs UX NpoBepka Ha
Oo0LYyI0 M MECTHYK YCTOMYMBOCTb. LMpuHy un TomwuHy nonepedHbix pebep >XecTKoCTM creayeT HasHadaTb B
cooTBeTcTBMU C TpebosaHuamm CI1 16.13330.2017 (nyHkT 8.5.9) 1 nposepsTtb pacyetom no CI1 16.13330.2017 (nyHKT
8.5.10).

20.6.3.31 YyacTtok TpeyronbHoi rodopupoBaHHON CTEHKMN Barnky cOCTaBHOrO cedeHusi Hag Onopon NpKU yKpenneHun
ero pebpamu XeCcTKOCTW crieyeT paccynTbiBaTb U KOHCTpynpoBatb Mo CI1 16.13330.2017 (nyHkT 8.5.17).

20.6.3.32 CwuHycouaarnbHble MonepeYHo-ropupoBaHHblE CTEHKUM CcriedyeT nMNpoBepsiTb Ha MPOYHOCTb MU
YCTOMYMBOCTb MPU MPUNOXKEHUN MECTHbLIX HEMOABMKHBIX COCPEAOTOMEHHbIX HAarpy3ok 1 Ha onopax no CI1 16.13330.2017
(cbopmyna (46)) n no popmyne (193.15), cooTBeTCTBEHHO. [EOMETPUYECKNE XapaKTEPUCTUKM pebep ECTKOCTU AOMMKHbI
cooTBeTcTBOBaTb TpeboBaHuam CI1 16.13330.2017 (nyHkt 8.5.9), a wx pacyeT cnegyeT BbiNonHATE no Crl
16.13330.2017 (nyHkTbl 8.5.10 1 8.5.17).

lMpoBepKy Ha yCTOMYMBOCTb OMOPHOro pebpa 6anku u3 aBytaBpa C CUHyCcOMAanbHON nonepevyHo-rodhprpoBaHHOM
cTeHkon cnegyet BbinonHaTe no CIT 16.13330.2017 (nyHkt 8.5.17) 6e3 yyeTa nogaepxuBarowero addekra
ropupoBaHHON CTEHKM.

20.6.3.33 PacyeT Ha  MeCTHyl  yCTOWYMBOCTbL  nosicoB  6anok  ABYTaBpOBOIO  CeYeHus  C
nonepeyHo-roPpUPOBaHHBIMIN CTEHKAMW OOMKEH BbINOMHATLCS NO TOW Xe MeToAuke, YTO M ANS ABYTaBPOB C MIOCKOW

cTeHKon. lMpu onpeaeneHnn OTHOLEHUS LMPUHBI CKaToro nosica bf K TOMLUHE ff pacHeTHYIO LUMPUHY cBeca nosica
bgf crnegyeTt NpMHMMaeTca paBHON:

- C CUHycougansHomn gopmort rodpos bgf = O,Sbj- :

- C TpeyronbHoii hopmoN rodppos bgf =05 (_hf +0,7- 1),

roe bf - LUIMPWUHA NOSCa;

/- BrIcoTa rodpa.
20.6.3.34 YcTOMYMBOCTb CXaTblX MOACOB M3rnbaembix 6anok m3 ABYyTaBpOB C MNOMEPEYHO-roPpMpOBaHHBIMM
CTEeHKamu criegyeT cuutatb obecneyeHHON npu BbinonHeHun ycnosui no CIM 16.13330.2017 (nyHkT 8.5.18). MNpwn atom,

HanpsikeHune B cxaToMm nosice O, no CI1 16.13330.2017 (nyHkT 8.5.18) cneayet onpeaensTes no gopmyne

M M M,

¥

— .. a, = . + g
Afnh]'}fc mnu Aﬁﬂhlyc Wl;’ﬁ."y-? ’ (193.21)

o,

roe Ww‘j;- CyMMa MOMEHTOB CONPOTUBIEHUS NOSICOB OTHOCUTENBHO OCU V-Y.
20.6.3.35 B ueHTpanmbHO CXaTblX W  BHELEHTPEHHO CXaTblX [AByTaBpax C  CUHycOMAanbHOW

FIOﬂepe‘-lHO-FOd)pMDOBaHHOVI CTEHKOW OTHOLLEHNE LLUNPUHBbI CXKaToro nodca bf K TOnwunHe rf cnengyet npuHMMaTb no

20.6.3.33, npu atom HanpsbkeHne B cxatom nosice O, no CI 16.13330.2017 (dopmyna 97) cnepyeT onpefensts no
copmyne
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B N
(Af[n + Af:»lrr )YC v

Ge

. N M X + M Y

8] + J +
© (Appt A ARy, WoaRY, - (193.22)

20.6.4 OnpegeneHue aedopmauur 31IEMEHTOB U3 CBapHbIX ABYTaBPOB C MONepeyYHO-roppmMpoBaHHbLIMU
CTeHKaMu

20.6.4.1 MNpornbel n nepemeLLeHns ABYTaBPOB C NonepeyHO-ropnpoBaHHbBIMN CTEHKAMUN HE AOJPKHbI NPEBLILIATh
npeaenbHbIX 3HavYeHun, yctaHosneHHbix CI120.13330.

20.6.4.2 PacueT npornboe 6anok 13 gByTaBpOB C NonepeyHo-rodpmrpoBaHHbIMU CTEHKAMK CredyeT BbIMOSHATb C
yyeToM gedopmMaLMin casura npy ycrnoBun paBHOMEPHOIO pacnpeerneHuns kacaTenbHblX HanpshkeHun no hopmyne

. MM, .00, .,
= T <
‘f ‘[ E}/‘ J. GA“V__ .f."‘ ,

(193.23)

rae M Me - usrnbarolime MOMEHTbI OT €AUHUYHOIO YCWUNUs, OEWCTBYIOLLEro B HanpasneHun npornba, u oT
9KCMIyaTauMOHHOW Harpy3ku, COOTBETCTBEHHO;

Q n Q& - nonepeyHble Ccuinbl OT €OUHUYHOIO YCUInUA, ﬂeVICTByIOU.leFO B HanpaBJieHUn I'IpOI'VI63, n ot

(—; G . a_s.
AKCMIyaTaLMoOHHON HarpysKu; = , COOTBETCTBEHHO.

20.6.4.3 B cny4yae paBHOMEPHO pacnpeneneHHon Harpysku unm 6nmMskon K Hew ansa ogHonponeTHon 6anku npornt
onpegenseTtcs no opmyne

5M 1% /
ML od
48El‘f- 4GA o (193.24)

W

J

roe _f” - NpedenbHas BennyuHa nporuba, onpegensemas B cCOOTBETCTBMM ¢ TpeboBaHusmn CI 20.13330.

20.6.4.4 OnpegeneHue gedopmaunn 6anok M3 AByTaBPOB C CMHYyCOMOANbHBIMW MONEPEYHO-ropprMpoBaHHBIMU
CTEHKaMu crielyeT BbIMNOMHATL C y4eTOM Aedopmaunin casura oT nornepeyHon cunbl no opmynam:
- Npy paBHOMEpPHO-pacnpeneneHHon Harpyske q

4 2
}
;oS Hm[ ) <7

qg 3RAE] I . (193.25)
- IpU cocpeoTOYEHHOM Harpyske P nocepeavHe nponeTa
3 2
. FL h, ;
fo=—=1+77 2| £/,
48ET L ) ; (193.26)
- NpY NPON3BOSILHOWN Harpyske
« 27
h,\"
= fol1+7 2| <,
j -f(} L .flf , (19327)
roe _fg - npornb anemeHTa, onpegeneHHbl 6e3 yyeta gedopmaumn casura.
20.6.5 KOHCTpyKTMBHBbIE Tpe6oBaHuA K anemeHTam n3 CBapHbIX ABYyTaBpoB c

nonepeyvyHo-roppMpoBaHHLIMU CTEHKAMMU

20.6.5.1 Tosica AByTaBpOB C NOMNEPEYHO-rOMPUPOBAHHON CTEHKOM PEKOMEeHAYeTCA BbINONHATL OOUHAKOBOrO
nonepeyYHoro cevyeHus us nmctoBon cranu. [Npu o6oCcHOBaHUM OBYTaBpbl C NOMNEPEeYHO-TOPUPOBAHHON CTEHKOW MOTYT
BbINOMHATLCA C OOHOM BepTMKanbHOW OCbl0 CUMMETpUKU. BepTukanbHble Harpysku MOryT MpUKNagbiBaTbCst B N0OOM
cevyeHun no anuHe Gankw.

20.6.5.2 TonwuHa rodpupoBaHHON CTEHKU onpeaensieTcsa U3 ycrioBust NPOYHOCTM M YCTOMYMBOCTU C y4eTOM
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TeXHOnormyecknx TpeboBaHui.

20.6.5.3 lpu nponetax 6Ganok nokpbiTurn 18 M 1 Gonee cnegyeT npedycMaTpuBaTb CTPOUTENbHbLIN MOALEM,
paBHbIA NporMby OT MOCTOSIHHOM W ANUTENbHOW Harpy3ok. [py MNockMx KpoBRsX CTPOUTEMbHbIA MOAbeM crnenyet
npegycmaTtpuBaTb HE3aBMCMMO OT BEMMYMHBI MporieTa, NPUHMMas ero paBHbIM NMPOrMby OT MOCTOSIHHOW M ANUTENbHON
HOpMaTMBHbIX Harpy3ok nntoc 1/200 nponera.

20.6.5.4 CBapHble coejMHEHMS MOSICOB CO CTEHKOWM pacCUUTbIBAOTCS Takke Kak U B Barkax ¢ NOCKUMU CTEHKaMMW.

20.6.5.5 B cny4ae ycTaHOBKM BepTUKanbHbIX pebep XecTkocTu B 0Oankax ¢ nonepeyHo-rodopupoBaHHbIMU
CTEeHKaMW OOIMKHbI ObITb BbINONHeHb! TpeboBaHus CI 16.13330.2017 (nyHkTbl 15.5.4 n 15.5.5).

20.6.5.6 B 6Gankax c nonepevHo-roppMpPOBaHHON CTEHKOW BCe pebpa >XeCTKOCTU crneayeT COeauHATb C
rocppMpoBaHHON CTEHKOW ABYCTOPOHHMMU LLBamMU. Bce cBapHble LWBbl 6anok JoMmMKHbI ObITb HEMPEPbIBHBIMU.

20.6.5.7 B TpeyronbHbIX NOMNEpeyYHO-roPpUPOBaHHbLIX CTEHKAX paspes3HbiX Garnok, Harpy>XeHHbIX pPaBHOMEPHO

pacripefeneHHo HarpysKkoii AonyckaeTcs B npeAenax cpeaHei TpeTu nporieTa, a Takke B ceyenusix, rae TS O,SRS,

yCTpauBaTb Kpyrfble OTBEPCTUS ANsi NPOonycka KOMMYyHWKaUWUA AMaMeTpoM He Gonee NonoBuHbI BbICOTbI CTEHKN. LIeHTpbI
OTBEPCTUW criegyeT pacnonaraTb nocepeamHe BbICOTbl CTEHKM, a camMu OTBepcTusi obsisaTenbHO AOMKHbI ObiTh
OKalMIeHbl NNCTOBOW MMM YIMOBOW CTamnbil M MOAKPENnsieHbl NapHbiMK BepTuKanbHbiMM pebpamu xecTkocTn. Cxema
BbIMOSIHEHNSA OTBEPCTUSA B rOpUPOBAHHON CTEHKE NoKa3aHa Ha puUcyHke 49.5.

B cnyyae pacuyeTa HepaspesHbix 6anok NpogonbHbIe YyCUnusa B nosicax Npu OencTeun M x, crnegyet 6patb no

MaKCumasribHOMy ero 3Ha4YeHuto B Ganke wunm CXKaTO-U30rHyTOM 3J1IEMEHTE KOHCTPYKUMU MeXAY TOYKaMn KpenneHua
CXaToro nogdca.

CeueHue pebep xecTkocTn cnegyet HasHadate no CI1 16.13330.2017 (nyHkT 8.5.9) ¢ nogcTaHOBKOM hgf = hw B

ceveHun 6e3 ocnabnexus.
20.6.5.8 Npu npoBepke yCTOMYNBOCTU TPEYIONbHbIX MONEPEYHO-TOPPUPOBAHHBIX CTEHOK C KPYIIbIMW OTBEPCTUAMMU

KpUTUYECKMe KacaTerbHble HanpseHus notepm obLuen yctonumsoctn T o CriegyeT onpenensts no dopmyne (193.6)
C BBEOEHMEM B YncnmTenb KoapduLMEHTOB yCcrnoBuii paboThbi:

¥ e =0,5 - ana cTeHok ¢ otepctusamn d, < 0,250, ;

¥ e =0,3 - ansi crerok ¢ oteepctusin 0,25k, < dj, <0,5h,,.

dy- BHYTPEHHUI AMamMeTp OTBEPCTHS.

PucyHok 49.5 - Cxema pacnonoxeHus oTBepcTus B roppmpoBaHHON CTEHKE
20.6.5.9 Mpornb B cepegnHe O0OHOMNPONETHOW Oarnku, TpeyrosbHble NonepeYHo-ropUpoBaHHbIE CTEHKA KOTOPOWN

ocnabneHbl OTBEPCTUAMMU 0.25}7“,- Sd;, 50,5}?“, criefyeT BblMUCIATL B COOTBETCTBUMM C nogpasgenom 20.6.4 ¢

BBEJEeHMeM nosbiatoLero koagguumeHta k=1,3.

20.6.5.10 B anemeHTax ABYTaBPOBOro CeYeHUs C TPEYrosibHON nonepeyvyHo-roopmpoBaHHON CTEHKOW 3aBOACKUE
CTbIKM MOSACOB N rOhpnpoOBaHHbBIX CTEHOK CriedyeT BbIMOMNHATL CBapHbIMK. [lonycKkaeTcsa 3aBOACKME U MOHTaXHble CTbIKM
CTEHOK TOMLLMHON 5 MM U MeHee BbINOMHATbL BHaxXNecTky ¢ Hanyckom 50-60 MM 1 obsa3aTtenbHOW 3aBapKoOW YrmoBbIX
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LWBOB C 06enx CTOPOH cTbika. CoeanHeHne BHaxXNECTKy OOMMKHO HAaXOAMTLCA MeXay BepLuMHaMu ropos.

20.6.5.11 MoHTaxHble CTbikin 6anok ¢ nonepevyHo-ropprpoBaHHbIMU CTEHKaMN BbINOMHAKTCA Ha CBapKe UNKU Ha
BbICOKOMPOYHbIX BonTax.

20.6.5.12 PacuyeT Hepaspe3HblX W 3aWeMsieHHbIX 0anok u3 CcBapHbIX [OBYTAaBPOB C TPeYrosfbHbIMU
nonepeyHo-roPpPUPOBaHHBIMY CTEHKAMWN MOXET BbIMONTHATLCHA C YY4ETOM pa3BUTUS NacTMyeckmx gedopmaumin B nosicax
N BbIpaBHMBAHWSA PacYETHbIX OMOPHbIX W MPONETHbIX MOMEHTOB. [1pn 3TOM, ANS OrpaHWYEHUs YPOBHSI NIACTUYECKMX
aedopmaumii criegyeT co3aaBaTth B 3TUMX YYacTKax NOsICOB 30HbI PABHOTO COMPOTMBIIEHUS.

Moapasgen 20.6 (M3meHeHHas pegakums, Mam. N 1, 2).

20.7 Banku KpaHOBbIX NyTen

20.7.1 CteHku cBapHbiXx H6anok KpaHOBbIX MyTeW, Haxoddwmxca B 0cobo Taxenbix ycrnoBusx paboTel, criegyet
paccuntbiBaTb Ha yctanocTb cornacHo pasgeny 12 CIM 16.13330.2017. lMpumepHbIn nepeyeHb NPOU3BOLACTBEHHbIX
3[4aHuN, B KOTOPbIX 6anky KpaHOBLIX NYTEN AOMKHbI pacCYMTbIBAaTbCH Ha YCTanocTb, NnpueeaeH B Tabnuue 57.

Tabnuua 57

3paHus 3aBoabl

[Bopbl N3NoXHUL, MeTannypruyeckue
LLinxToBble ABOPHI
OTpeneHns pasgeBaHus CMTKOB

Ckpano-pasgenoyHble 6asbl; KONPOBbIE U LUNAKOBLIE OTAENEHUS; OTAENEHUS1 OTHEBOM
pesku

Cknagpl YyryHa v CriuTkoB
34aHuUsa 04YNCTKM U CMa3KW U3MOXKHWL

MponeTbl CKMNagoB 3aroTOBOK; OTAENOYHbIE NPOSEThl U NMPOMEThl CKNagoB roToBOro
npokaTa

3paHus HarpeBaTeslbHbIX KoJloaueB

3paHus (NponeThbl UK NPOU3BOACTBA), B KOTOPLIX 3KCMNyaTUPYHTCS rPY30No4beEMHbIE JTiobble
KpaHbl rpynn pexumMoB paboTel 7K (B Lexax metannyprinyeckmx npounssoacts) n 8K (CI1
20.13330)

Pacuet Ha YCTalnoCTb BbIMOJIHAETCA Ha BO34EeNCTBME OT HOPMaTUBHbIX HArpy30oK O4HOro KpaHa.

20.7.2 Pac4eTHbIMM ce4YeHUAMN Npu pacyeTe Ganok KpaHoBbIX MyTEN Ha YCTanocTb ABMNSOTCA:

- ONA paspesHbix 6anok - ceveHue, oTcTosilee Ha pacctosHue 0,2 @ +0,35 fq;' OoT Gnuxanwero K cepeauHe
nponeTa nonepe4yHoro pebpa XecTkocTu (B HanpaBreHWn K cepeauHe nponeta);

- ONs HepaspesHbix Banok - cedeHne, OTCTosILLeEe OT OMOPHOro pebpa ecTkocTh Ha pacctosiHue 0,2 +0,35fg_;' ,

roe - war pebep; !e?;" —YyCrnoBHasa AnvHa, Ha KOTOpYI pacnpefenseTca AaBreHue koneca kpaHa [dopmyna (49) CIl
16.13330].

(N3meHeHHas pegakuus, Mam. N 1).
20.7.3 PacyeT Ha ycTanocTb BbINOMHAETCH ANA BEPXHEN 30HblI CTEHKU B MECTE NPUMbIKAHUSA €€ K BEPXHEMY MOSCY
Gankn. B 9TOM MecTe CTeHKa HaxoguTCs B YCMOBUAX CHOXHOIO HaMpshKEHHOTO COCTOSHWSA, OnpeaensieMoro

BO34ENCTBMEM KOCOrO n3rmda, CTeCHEHHOro KpydyeHna n MeCTHbIMU BO34eNCTBNAMMU CcoCpenoTO4YEHHbIX CUIT U MOMEHTOB.

npl/l‘-II/IHOIZ YCTanoCTHbIX nospemp,eHMﬁ BEpPXHUX 30H ©anok KpaHOBbIX nyTe|7| ABMAKOTCA MHOroKpaTHble CcOBUTA,
oGycnosnmaaemue MaKCMMalibHbIMMN KacaTellbHbIMU HanpAaXeHnAaMn OT COBMECTHOIo nencTems nonepe4yHoro narnba,
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MECTHOrO CMSITUS U KpYUYEHUs mazx 3 Ty .

20.7.4 3HaveHue tnax ZT].Q C AOCTaTOYHOWN CTENEHbID TOYHOCTU onpegenaeTca cyMmmmpoBaHMeM MakCMMaribHbIX

. 2
KacaTesnbHbIX HaNpPsPKEHWIA NonepeyHoro narnba D,5a,|'0§ +4(H;g,] , MecTHoro eMATNA 0,4 Fise, 3 1 KpydeHns 0,5T g .

B oByx nocnegHux cnyyaax Anst ynpoLweHusa pacyeta 3HaueHUs MakCManbHbIX KacaTerbHbIX HanpsbkeHUn onpeaeneHbl
Yepes HopMaribHble HanpskeHusl, koTopble BbluncnstoTes no CI 16.13330.

CyMMurpoBaHMEM NpuBeaAeHHbIX BenuynH npu k=0,3 (k - yunTbiBaeT NNaBHOCTb M3MEHEHMWS 3MOPbI KacaTenbHbIX
HanpsP>KeHUN B pacyeTHOM ceyeHnmn) nonydeHa gopmyna (173) CI116.13330.2017.

21 Bucsume nokpbITUA

21.1 O6LwwKe NonoxeHns

21.1.1 Bucaummn HasbIBalOTCS MOKPbITUSA, B KOTOPbIX MPOSIETHbIE KOHCTPYKLUWUW, HEMOCPEACTBEHHO Hecyliue
HarpyaKky, NpeAcTaBnstoT COO0ON HUTK, T.€. TMOKNE KPUBOJTMHEHBIE PACTSHYTbIE CTEPXKHU, 3aKpenseHHble 3a onopbl. HUTK
MoryT obnagatbe U3rMGHOW XXECTKOCTbIO, B 3TOM Clyvae MX Ha3blBaloT XECTKMMU HUTAMU. Ecnn HavanbHaa gnuHa HUTK
paBHa WNM MEHbLUE pPacCTOSAHUS MeXdy ornopamu, TO TaKyld HWTb HasbiBalOT CTPYHOW WM npeaBapuTenbHO
Hanps»XeHHOW CTPyHOW. Ecnn CTpyHa He HeceT NonepevHon Harpy3ku, ee HasbliBatoT BAHTON USTN OTTSKKOM.

21.1.2 ToBEPXHOCTUN MOKPLITUA NpuaaT Ty opMy, KOTOpas COOTBETCTBYET paBHOBECUIO 0OpasyoLmX ee HUTEN
NoA4 NOSHOW Harpy3kow. Ecnu HUTKM pacnonoxeHbl B NiaHe napannensHo Apyr Apyry, TO NOKpbiTMe ByaeT onupaTtbcs Ha
HUX NTEHTaMWN NOCTOAHHOM LUMPUHbI, MOMHYI0 HArpy3Ky NPMHUMAIOT NOCTOAHHOM NO NPONeTy, KpMBU3HA HUTEN Toraa byaer
MOCTOSIHHOW, a o4epTaHue - napabonunuyeckum. Ecnv HUTM pacxogartcs paguanbHO M3 kakoro-nmbo ysna, To
WHTEHCUBHOCTb Harpy3kv u, CrieaoBaTernibHO, KpUBM3HA HUTKM BydeT pacTu NponopuMOHarnbHO PacCTOSHWMIO OT yana, U
eCTeCTBEHHOWN hopMon nx kpmBomn byaeT kybuueckasa napabona. NosTomy dhopma NOBEPXHOCTU HE MOXET ObITb NtodoN,
a Bypet 3aBuceTb OT POPMbI KpMBBIX HUTEW, ee obpasywmx. Ona BnaonsmeHeHns HGOpMbl CaMON KPOBNWU, MeXay
KPOBMEN U HATAMW BBOASAT CNeUmanbHy0 HaACTPOEHHYIO KOHCTPYKLMIO.

21.1.3 lNponeTHasa KOHCTPYKLMS BbINOMHAETCA B BUAe:

a) CeToK W3 HUTEW, PacnonoXeHHbIX napannenbHo ApYyr APYry, OpTOroHasnbHO, rekcaroHasbHO, KOCOYrosibHO,
pagvanbHO U T.4.;

©) NNOCKNX NN NPOCTPaHCTBEHHbIX cucTem (pucyHkn 50, 51);
B) BaHTO-6ano4YHbIX CUCTEM;
r) >kene3obeTOoHHbIX BUCAYNX 060M0Yek;

4) KOMOVHUPOBAHHbBIX CUCTEM; BO3MOXHbI ABYXMOSICHbIE NOKPLITUST (PUCYHOK 52).

a) 2)
3)

GC'@

a) - pagnanbHaa cuctemMa Ha KOHTYpe, Kpyriiom B MiiaHe,; 6) - CucTemMa napanneribHbIX HUTEN Ha NJSIOCKOM
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NPAMOYTroJfibHOM KOHTYpPE; 6), 2) - ceanosunaHble CETKM Ha KpMBOJ’IMHeI7IHbIX KOHTYpax; 6)-)/() - BUcA4nme CUCTeMbl U KOHTYPbI
34aHUN, KBagpaTHbIX B MNinaHe; 3) - BUCA4Yada CuCteMa Ha ABYyX guMaroHarnbHbIX apKax

PucyHok 50 - Bugbl cMctem 1 onopHbIX KOHTYPOB

a) 6) 8)

a) - BaHTO-6ano4vHoe; 6) - pagvanbHO-KONbLIEBOE LWATPOBOE; 8) - A4ENCTOE

PucyHok 51 - lNMokpbITusA

SO T

>a

==

a) - Buabl cuctem; 6) - npumMepbl paguanbHbIX NOKPbLITUN

PucyHok 52 - [1ByxnosiCHble NOKPbITUSA
21.1.4 HeoTbemnemomn 4acTblo BUCSYEro MOKPbLITUS SABASETCA OMopHasi KOHCTPYKLUMS, BOCNPUHUMAOLWAA YCUnms
NpUKpenneHHblX K Hen HWTeW. B kavecTBe oOnop HasHa4vyalTCs Te dMeMeHTbl 30aHWs, KOTopble YyXe eCTb B ero
KOHCTPYKTMBHOM peLleHUU (HEeCyLUMEe CTEHbl, NEPEKPbLITUSI, PpaMHble KOHCTPYKLMW MPUCTPOEK, "Horu" TpubyH u T.4.).
Kpome TOro, aTto Moryt ObiTb CheLumanbHble KOHCTPYKLMW: OMOPHble Oarnku, OMOpPHbIE KOHTYPbI, pambl, OTTSDKKW,
3aKkpenneHHble 3a aHKkepHble PyHOAMEHTbI, MUMOHbI.

21.1.5 ®opmy KOHTypa B NMPOCTpaHCTBe crieayeT BbiGUpaTh TakuMm o6pa3oM, YToObl 13rnbatoLme MOMEHTbI B HEM,
Bbl3BaHHble BO3AEWCTBMEM HUTEN, ObINM MUHMMAanNbHBIMU. B oBarnbHbIX 34aHUAX 3TO AOCTMraeTcs 3a cyeT nogbopa
KPUBOM OCW, COOTBETCTBYIOLLEN KPUBOW OaBMEeHUs. B npsMOYronbHbIX 34aHWSIX BbIFOAHEE HWTU HanpaBnAaTb B Yrbl
KOHTYpa. MpUMeHsI0TCA AnaroHanbHble apku, NoAAepXKUBaoLLMEe HUTK MOKPbITUSA. CamMy KOHTYpPbI ONMPaloTCA Ha CTEHBbI
UMK YacTble OMNopbI UMW NepeaarnT Harpy3Ky Ha OTAeNbHbIe MUMOHBI.

21.1.6 Cetn, obpasoBaHHble 13 NPOBMCAKOLWMNX HUTEN (Yawim), obrnagatoT HaubormnbLUEN HEeCyLWen CnoCOBHOCTLIO.
[Ona noBbllweHus cTabunbHOCTM B 4awleobpasHbiX M LUUIMHOPUYECKMX MOKPbITUAX He credyeT npesBpawiatb MX B
npeaBapuUTENbHO  HanpsKeHHble Xene3obeTOHHble O060MoYKkM, UYTO CUMbHO YBENMUMBAET Maccy W  YCOXHSAeT
BO3BeAeHue. Jlyylle npuMeHaTb CETKU, COCTOSILLME U3 XKECTKUX HUTEN. DTO pelleHne NOo3BOoNsieT 3HAaUYNTENbHO CHUXAaTb
Maccy MOKPbITUS, MPUMEHATb NeErkMm cOOpPHbIM HacTUN M ynpowaTtb Bo3BedeHue. [1onoXuTenbHoW 0COBEHHOCTLIO
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rekcaroHanbHbIX CETEWN, KpOMeE TOro, ABliA€TCA paBeHCTBO pacnopoB B CTEPXHAX MPU Harpy3kax npou3BOJSIbHOIo Buaa,
4YTO aenaet 0I'IOprII7I KOHTYP MNpakTn4yeckun 6e3MOMEHTHbIM. XKecTkne HUTK npolle BCero n3rotaBiiMBaTb W3 MnpokKaTta
(npe,u,nhoMTeano M3 cTanun noBbILEHHON I'IpO‘-IHOCTM).

21.1.7 PaumoHanbHO NPUMEHATbL COBMECTHO ABa BUAA HUTEN - CUCTEMY KECTKUX HUTEN N HATAHYTYI0 Ha HUX CETKY
N3 BbICOKOMPOYHbIX CTamnbHbIX kaHaToB. CeanoBuaHble MOKPbITUS 00NagaloT MeHbLUEN HeCyLeh CrnocoBHOCTbIO, YeM
YalleobpasHble, 3aTO OHK Oonee cTabunbHbl. ATKM CBOMCTBA MO3BOSIAIOT MCMOML30BaTb B KAYECTBE HUTEN CeAMOBUOHbBIX
CUCTEM BbICOKOMPOYHbIE TPOCHI U MPUMEHSITb 3JTaCTUYHbIE KPOBMW, HAanpumep, TEHTOBLIE.

an/IMeHFlI-OTCFl TaKkke MeTannn4yeckne nnn gepeBdaHHble HACTUIbI.

YeM MeHbLUe pasHuLa Mexay HavyanbHOW ANUHOW HATK U PacCTOSIHUEM MeXay onopamMu, TEM MeHbLLE BO3MOXHbIe
KMHEMaTUYeCKne nepemeLLeHns HATKM noa Harpyskon. Ho ynpyrne npornbel npyu aToMm pactyT. Micnonb3yst 3TM CBOWCTBA,
MOXHO MPUMEHSATb CTPYHHbIE KOHCTPYKUMK. [ns NpoTSXKEHHbIX MHOTOMPONETHbIX 34aHWI CTPYHbI cneayeT HanpasnsaTb B
NpOAONBHOM HanpasfeHun K cTabunuavpoBaTbh nonepeyHbiMn Gankamu. [Ona kBagpaTHbIX U OBambHbIX B MfaHe
OLHOMPONETHbIX  MOKPbITUA  34aHUA U3 CTPyH OOpasoBbIBalOT  CETKY, MO3BOMSIOWLYD  MPOCTPaAHCTBEHHOE
nepepacnpegeneHme Harpy3km Mexay CTpyHamu.

21.1.8 [dedopmMaTMBHOCTb BUCSMEro MOKPbITUSA MOA OENCTBMEM BPEMEHHbLIX Harpy3oK He AO0ShKHa MpeBbilwaTtb
npegenos, AONYCTUMbIX ANA OAHHOW MPUHSATON KOHCTPYKUMM KPOBNW, M3 YCIOBUSI COXPaHEHWUs ee repMEeTUYHOCTMW.
CnenyeT oOrpaHu4nMTb M3MEHEHWE KPMBU3HbBI MOKPbITUS Kak BAONb, Tak M MOMepek nporneta OT AeNCTBUST MECTHOW
Harpysku. Yem xpynye marepuan u KOHCTPYKLMS KPOBMW, TEM XECTYe WU HATSHYTEN OOIMKHbI ObITb HECYLLME HUTWU.
MMbkne, anacTuyHble HacTwMbl npegnoyTutTensHee. NpUMeEHss XecTkue NAUTbl U NaHenu, Hagnexut obecnednBaTb
repMEeTUYHOCTb CTbIKOB, KOTOpasi AOCTUraeTcs NPUMEHEHWEM >XECTKUX HUTEWN, YKNaaKoOW Ha HUX HacTWMOB, MIWT WUnu
naHenemn no Hepaspes3Hon cxeme, MPMMEHEHNEM HaLLLENbHMKOB, NpeaBapUTENbHbIM HaMpPs>KeHNEM.

21.2 Pacyer
21.2.1 Pac4deT oTAenbHOW HUTW Ha MPOYHOCTL criedyeT NpPouM3BOAWTb, 3a4aBasiCb MPONETOM HUTW [, LIaromM u

CTpernKoii npoBeca _f nop pacyeTHOMN HarpysKkoii.

Ins 3agaHHON Harpy3ku g pacyeTHoe ycunue pacropa onpegenseTcs no dopmyrne

!
_[gxcz’x
-0 , (194)
A +itgp
roe h - pasHuua ypoBHein onop;
i - yron HaknoHa kacaTenbHOW HUTU Y HUXKHEN onopbl (PUCYHOK 53).

||H|III]I]HIIiIlIIIIIIIIﬂIIIIII!IIIIIIIIllm||||||1nm1||1|a

PucyHok 53 - K pacyeTy HUTU Ha NPOYHOCTb
Ecnu onopbl pacnonoxeHsl Ha 0gHOM ypoBHe, dhopmyrna (194) npuobpeTeT BUA
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: (195)

raoe M - narnbaroLLmii MOMEHT OT pacyeTHOM Harpy3kn q B cBOGOAHO onepTor Banke nponeTom | .
PacueTHoe ycunune T onpegenseTcs no gopmyne

T=JH*+0%, (196)

roe - nonepeunas cuna (peakums) y 6onee Harpy>XeHHOMN onopbl.
Tpebyemoe ceyeHne HUTU A onpegensaeTtca no chopmyne

T
T.:R ’

A=

roe ¥. - koaduuneHT ycnosui paboThi;

R}I‘ pacyeTHOe conpoTuerieHne Mmetania HUTU.

PacueT no HegedopMMpoOBaHHON cxeme MO3BOJISieT NOMy4YnTb HE TONbKO pacyeTHoe ycunve u Tpebyemoe ceveHmne
HWUTW, HO MpPWU M3BECTHOM MoZyre ynpyroctu E onpenenutb pacTsKUMYHO XXeCcTKOCTb EA 1, cnefoBaTenbHO, HavanbHyo
ANMUHY HATK (3aroTOBKKM) U paccunTaTb MOHTAaXHYIO (HayarbHYl0) reoMeTpUulo HUTKU, UCXOOS M3 KOTOPOW MpU pacyeTHOM
Harpyske oHa 3aiMeT NPUHATOE pacyeTHOE MOSIOKEHME.

21.2.2 MNpwn pacyeTe Ha NPOYHOCTb CUCTEMbI UIM CETKM COMPSPKEHHBIX HUTEN cneayeT, Kak 1 Ans OTAENbHOW HUTK,
3agaTbCs CTPENKON 1N ONpeaenuTb YCUnme B HUTKU OT MOSTHOW Harpy3ku. 370 ycunue byaeT makcrmarnbHbIM (pacqeTHbIM)
TONbKO ANs TeX CeTOK, HeCyliMe HUTWU KOTOPbIX He MnepecekaloTCcs, Hanpumep, B LUUAUHAPUYECKUX UMW CEANOBUAHbIX
NoKpbITUSIX. B yalweobpasHbIX MOKPLITUAX BCE HUTKU OyayT HECyLMMW, U eCNN OHU MepecekaloTcs, TO MakcumarnbHoe
yCcunve B HUTK BbI3blBAET HE MOMHas Harpyska Ha NokpbiTUe, a Ta, KoTopas pacnonoXeHa BAONb HUTKU. OcTanbHble HUTK
Mpu 3TOM AOSMKHbI OblTb Harpy>XeHbl MUHMMArbHO - TONIbKO BECOM MOKPbITUS. PacyeT cuctem crnegyeT NnpousBoauTb Ha
KOMMbOTEPE C MOMOLLBIO CreuuanbHO pa3paboTaHHbIX BblYUCINTENbHbIX MPOrpamMmm.

21.2.3 PacyeT BuCAYEro MoKpbiTUA Ha dechopMaumn U nepemMeLleHNs NpousBoaUTCS AN MPOBEPKUM CUCTEMbI
MOKPbLITUSA Ha NPUrOAHOCTb K 3KCMyaTaLum.

[nsa rmbkmx KOHCTPYKUUIM CeTEeN CBOWCTBEHHbI MEPEMELLEHUS MO TPEM OCSIM KOOPAMWHAT: U - BOOMb OAHHOW HUTK;
% - nonepek 4aHHOW HUTU; W - B BePTUKANbLHOM HarnpasfeHUN.

Y nepemMeLlleHmna mMmoryTt OblTb GONbLWMMKN N3-3a BONbLLON pPacTAXXMMOCTU N KMHEMATUYHOCTU HUTen. Bucauve
KOHCTPYKUMK cnenyeT NpoBepATb NO nepBbiM U BTOPbIM MPOU3BOOHLIM ﬂepeMeUJ,eHVIVI.

Mony4yeHHble 3HaYeHUs NepeMeLlLUeHNiA OT MECTHbIX Harpy3ok HeobXoAuMMO cpaBHMBATbL C AONYCTUMbIMKU Ans
OaHHOWM KOHCTPYKLUMW KPOBMM C TOYKU 3pEeHUs ee repMeTudHocTu. Ecnn k kpoBne noapelunBaetcs ob6opynoBaHue,
TpybonpoBoabl, kabenu, TO HeoOXoAMMO NpOBEpUTb UX LenocTHocTb. ObecneyeHne cTtabunmsaumm MNOKPbLITUS
OOCTUraeTcsl 3a CYET BBEAEHUS MpenBapuUTENibHOrO HaMmpsKEHUs1 CUCTEMbI, MPUMEHEHUS KECTKUX HUTEN, BKMOYEHUS B
paboTy HacTunoB. [ns HeGOMbLMX NPOSIETOB NPUMEHSIIOT BUCAYME Kene306eTOHHbIE 060MOYKHN.

Pac4yeT CnoXxHbiXx BUCAYUX CUCTEM cneayet npoun3BognTb C y4eToOM NOAaTSIMBOCTU KOHTypa U HenuHenHoctn. B
HpOCTeIZUJVIX cnydyadax Aana pacyeta ﬂepeMeLLI,EHMVI OTAENbHON HUTK MCNonb3ytoT (*)OpMyJ'IbI ana  BepTUKanbHbIX
nepemeu.l,eHMVl HUTU N NX NPOU3BOOHbIX OT nencTems I'lpOI/ISBOJ'IbHOVI BepTI/IKaJ'IbHOI7I Harpyskun ;.

poMi My @ O G v 4w

T H, Hy: o Hy Hys a* H, Hy

roe M!-, Q:'- n3rmbaroLwmmn MOMEHT n nonepevyHaa cuiia CooTBETCTBEHHO B OaHHOWN TOYKe nponeTta X,

MEI’ QD, e - M3rnbarowmMmn MOMEHT, nonepe4vyHaa cuna U MHTEHCUBHOCTb Harpy3km WUCXOOHOro COCTOAHUA
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COOTBETCTBEHHO, OTHOCUTESIbHO KOTOPOIro onpenendarnTcd nepemMmeLlleHna,;

Hy, Hpj- pacnopbl Ans HarpyxeHun ¢;n g COOTBETCTBEHHO; eCrnm H; HeusBecTeH, TO ero onpeaensioT no
dopmyne

*
’

: M Al 3,12
Hi= D2 (14 };Sr—.f+{H!-—H,]jﬁ 1—E — k=il

i
2
37echb Dy = ﬁ[g dx_ XapaKkTepucTuka Harpysku;
- KO3PPMUMNEHT TEMNEPATYPHOIO PACLUNPEHUS;

{° - U3SMeHeHVe TemnepaTypbl, rpag;

S, [-OnvHa n NponeT HUTU COOTBETCTBEHHO;

iy

A= 7 - MOMpaBKa Ha KpUBM3HY;

MY, A - yOnMHeHne HUTU U YMEHbLUeHue npofieTa COOTBETCTBEHHO, Bbi3BaBLUME W3MEHEHMe pacnopa

(H; —Hy),

h - pasHuua ypoBHew onop.

* Gopmyrna 1 IKCANMKaums K He COOTBETCTBYIOT opurnHany. - NpumeyaHune narotosmutens 6a3bl AaHHbIX.
Ynpyrui npoBuc HUTU (pUCyHOK 54) onpepenseTtcs cneayowmm obpasom.

Ecnun k HayanbHON Harpy3ke NOCTOSIHHOW MHTEHCUBHOCTW £ NpubaBuTb HArpy3Ky MOCTOSIHHOW MHTEHCUMBHOCTU P,
TO HaYanbHas CTperika HUTU NoNyuuT npupallenve i/ | onpeaensemoe no chopmyne

31 [H%}p ~ng)
Af =

C128RA(1-157+ 0502 72

4

roe 'ﬂ—?_

Mpu 3arpy>keHum HarpyskonW MOCTOSHHOW WMHTEHCMBHOCTW MOMOBWHbLI MporneTa (pucyHok 55) npornb HuTM w B
YeTBEPTAX NporneTta paBeH

2
,_30T54F | pl
128 64k

roe &7 - ynpyruii nposuc.

(g +0,5p)0°
Mpwu aToM H= 27 )

rOpVI30HTaJ'IbeIe nepemMelleHna HUTKU U B TOYKEe X onpenenarTcAa Kak pa3HOoCTb AJMMHbI HATU Ha OaHHOM Yy4acTke
Ox oo n nocne 3arpyxeHua

u= (S, — &y +AS, cosp,

roe &, - yanuHeHue HUTK Ha yyacTke OX;
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P - yron HaknoHa kacaTenbHOW B TOYKE X (PUCYHOK 56).

=

x .

[
S

e . —

PucyHok 54 - K pacyeTy HUTU Ha ynpyrui npoBuc

N A

Pﬂ?___ ] 11 __.r.P
IEEE AR R -9

PucyHok 55 - K pacueTy HUTU Ha 3arpyxeHue nonynporneTa

X

PucyHok 56 - K pacyeTy HUTU Ha ropu3oHTanbHble nepemeLLeHus

22 MemGpaHHble KOHCTPYKLUU

22.1 O6LKMe nonoxeHus

22.1.1 OCHOBHbIMM 3rieMeHTaMuM MeMOpaHHbIX CUCTEM SBMSKOTCA TOHKONMCTOBAs MpONieTHas KOHCTPYKUUS,
coBMeLllaoLwas Hecylwime u orpaxgalowme GYyHKUMU W OMOPHbLIA KOHTYP, BOCMPUHWMAIOWNA LEeMHble YCUNusa c
mMembpaHbl. MNponeTHas KOHCTPYKUMSA NOAKPENseTcs CUCTEMON 3NeMEeHTOB, UCMOoNb3yeMbIX ANA MOHTaxa 0bonovku, ee
ctabunusauum, ycTponcTea NOABECHOro NOTONKA, TEXHOMNOMMYECKOro aTaxa u T.n.
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22.1.2 Tpn NpoOeKTUPOBaAHUN 3OAHUA U COOPYXEHUA C NPUMEHEeHMeM MeMOpaHHbIX CUCTEM AOMKHbl ObiTb
KOMMMEKCHO peLUeHbI:

- 0YepTaHne KOHCTPYKLUMKN B NnaHe;
- doopma NOBEPXHOCTN MemMbBpaHbl;

- cnocob cTtabunumsauum NPOnNeTHOW KOHCTPYKLNW;

- paumnoHanbHOe BOCnpusaTMe pacrnopa ¢ MmembpaHsi;

- TMAPO- M TENNOU30NALUSA OrpaxaeHunn;

- BOOOOTBO/, C MOKPbITUS;

- YCTPOWCTBO Pa3nnyHbIX MPOXOAO0K, (POHAPHbBIX U APYrMX MPOEMOB U OTBEPCTUMN.

22.1.3 MembpaHHble (TOHKOMMCTOBbIE) CUCTEMbI NOAPAa3AENATCA N0 KOHCTPYKTUBHBIM OCOBEHHOCTAM Ha:
- MeMOpaHHbIe CMNOLLHbIE 060MN0YKY;

- NNEHTOYHbIE MOKPLITUS;

- NpegBapuTenbHO HapsKeHHble 6Ok ¢ MeMBpaHHbLIMK 0BLLUMBKaMMU;

- TOHKOSMCTOBbIE CMIIOLIHbIE OOLUMBKN CTEPXKHEBBIX KOHCTPYKLUIA;

- MeMOpaHHble KapKacHble NaHenu orpaxaeHuns;

- NNEHTOYHbIe orpaxaaroLLme KOHCTPYKLNK;

- MeMBpaHHbIe KOHCTPYKLUMM cneunarnbHbIX COOPYXEHWN.

22.1.4 Memb6paHHble 0B0MOYKN BbINOMHATCA U3 OTAENbHbIX TOHKOMMCTOBbLIX MOMOTHULL, OObeauHAEeMbIX Ha
MOHTa>Ke B CMIIOLLHYIO NPOCTPAHCTBEHHYIO CUCTEMY.

Mem6GpaHHbIMM 060noYkamMy NepekpbIBATCA 34aHWUs C pasHOoOOpasHbIM OYepTaHMEM MnaHa - TPEeYrosibHUK,
KBagpaT, NPSIMOYroflbHUK, MHOIOYrofbHUK, Kpyr, OBan, 3Mnnunc, a Takke c 6ofiee CNoXHbIM KOMOWHMPOBaHHLIM
ouyepTaHuem.

Mem6GpaHHble 060MOYKM UMEIT PasfinyHyto POPMY NMOBEPXHOCTHU:

- HYNEeBOW raycCoBOW KPMBU3HbI (LLUITMHOPUYECKUE U KOHUYECKUE);

- NMONOXWUTENbHOW rayCcCOBOW KPMBU3HBI (Ccchepuyeckune, B BUAE anNnunTUyYeckoro napabonouaa, ovepyeHHble no
NMOBEPXHOCTSAM BpALLEHNSI C BEPTUKaIbHOW OCbIO);

- oTpuUaTenbHON raycCoBOW KpMBM3HbI (CEAnoBuAHbIE, B TOM 4yucne B Buge runepbonuyeckoro napabonouga,
LwaTposble);

- COCTaBHy!O - B BuAe KOMOMHaLMn 060504eKk C 0AUHAKOBOW MW Pa3fNYHON reoMeTpuein NoBEepPXHOCTH.
22.1.5 JleHTOYHble MNOKPbLITUS (M3 nNepennieTeHHbIX NEeHT U [BYXCIOWHble CeanoBUAHbIE) MOHTUPYIOTCA U3
OTAENbHbIX, HE COeAMHSIEMbIX APYr C APYroM feHT. 1o cTaTu4eckon cxeme NEHTOYHble MOKPbITUA NpubnKalTea K

paboTalomnM AUCKPETHO BAHTOBLIM CUCTEMAaM.

MoKpbITUST U3 nNepenneTeHHbIX FEHT, WMEILWMX MNPOBUCAOLLYI0O MNOBEPXHOCTb MOMOXUTENBHON ayCCOBOM
KPUBU3HbI, NpeaHa3HaveHbl ANs 30aHUIA C KPYroBbIM UMW OBarbHbIM OYEPTaHWEM MiaHa.

MOKPbLITUS U3 NEepenneTeHHbIX NEHT C NMOAKPENSIOWEN CUCTEMON UMEIOT NMPOBMUCAIOLLYH0 COCTABHYIO NMOBEPXHOCTb
1 NpedHasHaYeHbl AN 30aHUA C MHOrOYronbHbLIM oYepTaHueM nnaHa (TPeyronbHUK, NPSIMOYTONbHUK U T.4.).
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ﬂ,ByXCJ’IOIZHbIe JIEHTO4YHbIE NOKPbITUA NMEKT cennoBUaHyH (bopmy NOBEPXHOCTU N nNpedHa3Ha4YeHbl Ana 30aHUN ¢
NPAMOYToJibHbIM, OBallbHbIM UIKA bonee CrnoXxHbImM (COCTaBHbIM) o4yepTaHMeM nnaHa.

22.1.6 MNpepBapuTenbHO HanpsikeHHble NPSIMOYTofibHbIe B MiaHe GroKM MOKPLITUA ¢ MeMOpaHHbIMU OBLIMBKAMM
AMVHOW, paBHOW MNepeKkpbiBaeMoMy TMposieTy, UMEKT MPOCTPAHCTBEHHbIA Kapkac, COCTOSIWWUA U3 OBYX MNPOAOSbHbIX
MOSINroHanbHbIX epM, 06bEANHEHHBIX CUCTEMOIN MPOrOHOB U BEPTMKASIbHbIX CBSI3EM, @ TakkKe BEPXHIO U HWXKHIOH
TOHKOJNCTOBYIO OBLLMBKY.

MemOpaHHas obLmBKa No BepxHMM nosicam depM (KpoBns) npeaBaputenbHo Hanpsiraetcs. OBLwmnBKa No HKHUM
nosicam (MOABECHON NOTONOK) npumeHsaeTcs n 6e3 npeaBapuTenbHoOro HanpshkeHus. Ob6e oO6LUMBKM BKIOYaOTCH B
paboTy OCHOBHOrO Kapkaca.

22.1.7 ToHkonUcToBble OBLINBKN M3 O0ObEAMHAEMbIX Ha MOHTaXe B CMSOLHY MeMbBpaHy pYNOHHbIX NONOTHULL
pacnonaralTCs MO HWKHUM MOsiCaM CTEPXHEBbIX CUCTEM (CTPYKTYP, NEpPeKpecTHbIX W napannenbHbix dgepm) u
BKIIOYAIOTCH B UX paboTy, BbINOMHAS OAHOBPEMEHHO POfb NOABECHbLIX NOTOMKOB.

22.1.8 lNpsimoyronbHble MeMOpPaHHbIE NAHENW BKIOYAKT NPOAOSbHO-MONEPEYHbIN Kapkac, OOWNTLIA C OOQHOW UMK
OBYX CTOPOH TOHKAM FMCTOM, MpeaBapuUTENbHO HamnpshKeHHbIM unu 0e3 npeaBapuTENbHONO HanpsbkeHus, U
NCMNOMNb3YyTCS B KAYECTBE KOHCTPYKLMIA CTEHOBOIO M KPOBESBbHOIO OrpaykaeHu.

22.1.9 Orpaxgawowue neHToYHble MeMOpaHHble KOHCTPYKUMW MOABECHbIX MOTOMKOB, KPOBENb W CTEeH
BbINOSIHAOTCA U3 OTAENbHbBIX PYMOHHbIX NEHT, He OobbeaMHAEeMbIX Ha MOHTaxe Mexay cobow (monuctoBas cbopka).
LlenHble ycunua ¢ MEHT OT NOMepeyHoW Harpysku, TemnepaTypHbix gedopmauun, npeaBapuTEnbHOro HanpsXeHus
nepegatTCs HA OCHOBHOWN KapKac 34aHus.

22.1.10 TOHKONUCTOBbIE KOHCTPYKUMM MPUMEHSAIOT B CheumanbHbIX COOPYXEHUSAX Pas3fUYHOro HasHaYeHwus:
rpagupHsX, 3epHOXpaHunuLiax, cknagyartbix obonoykax, B TOM yncrne TpaHCHOpMUPYEMbIX, BOOOHAMOPHbIX BallHAX K
Ap. Vcnonb3ysi OCHOBHOW MPWMHUMM MPOCTPaHCTBEHHOW paboTbl TOHKOMO NMCTa Ha pacTsxeHue, MembpaHa B 3Tux
cMcTeMax BKoyaeTcs B paboTy OCHOBHbIX KOHCTPYKLMIA U MUCNOMb3yeTCH B KAaYeCTBE OrpaXaatoLUmX KOHCTPYKLUNIA.

22.1.11 MembGpaHHble CUCTEMbI Ha NPSIMOYIONIbHOM MMaHe NPUMEHSITCS NPU 3aMeHe YCTapeBLUNX KOHCTPYKLWIA
MOKPbITUA PEKOHCTPYUPYEMBIX MPOMBbILLIEHHbIX 3A4aHU 6e3 0CTaHOBKM NPOU3BOACTBA.

22.2 Matepuanbl Ans KOHCTPYKLUN NOKPbITUN

2221 [Ona wu3rotoBNeHUs MpONeTHOW KOHCTPYKUMU MeMOpaHHbIX CUCTEM MNPUMEHSAIOTCS YrNepoaucThble,
HM3KOMermpoBaHHble, B OCOObLIX Cry4vasx HepxaBerwLlue cTanu, BbiNyCkaemble B BMAE NMCTOB Wnu pynoHoB. BeiGop
mMaTtepuana onpegensieTcd KOHKPETHbIMW YCMOBUMAMM IKChfyaTauum MemOpaHHbIX KOHCTPYKLWUW, WX M3rOTOBMEHUS,
MOHTaxa, 3KOHOMNYECKON LieniecoobpasHOCTbHO.

MoBepXHOCTM MeTannM4yeckux MemGpaH OOMKHbI ObITb 3alUMLLEHBI OT aTMOCHEPHOI U KOHTaKTHOM KOppo3uu, npu
3TOM ocoGoe BHMMaHMWe criedyeT obpallaTb Ha aHTUKOPPO3VOHHYIO 3aLLMTY NMOBEPXHOCTM MeMBpaH CO CTOPOHbLI KPOBIN.

22.2.2 1na nponeTHOM KOHCTPYKLMN MeMBPaHHbIX CUCTEM UCMOSb3YIOTCH MOMOTHMLLA, CBOPAYMBaAEMbIE B PYOHBI.
OnuHa nonoTHMLa NpMHUMaeTCs paBHOW BCeMy NponeTy, a Ans 060no4Yek ¢ KpyrnbiM 1 OBarbHbIM MIIAaHOM U UMEOLLIMX
LUeHTpanbHoe Konbuo - nonoBuHe nporneta. LvpuHa nonoTHuwa npuvHumaeTcss He Gornee 12 M M orpaHuymBaeTcs
rabaputom nm Maccomn pyroHa, a Takke NPOU3BOACTBEHHbIMU BO3MOXHOCTSIMU 3aBofa-u3rotoButens. [pu HasHayveHum
LUMPWHBI MOMOTHMLWA AN MEMOpPaHHbIX NOKPbITUI HEOOBXOOUMO YYMTbIBATb KPUBMU3HY NMOBEPXHOCTU MOKPLITUS.

PynoHHbIE MOMOTHULLA TOMLWMHON OT 3 MM 1 Oonee M3roTOBMSITCS U3 OTAENbHbLIX NIMCTOB pasmepamn 1,56 m,
cBapuBaeMbIX Apyr C APYroM BCTbIK Ha crieumarnbHbIX BbICOKOMEXaHU3MpOBaHHbIX YCTaHOoBKaxX. CThIKOBble CBapHbIe LUBbI
OOJDKHBI 00nagaTh TOM e NPOYHOCTBH), YTO M OCHOBHOWM MeTanl.

MN3roToBneHne NonoTHULLY TOMLMHOW MeHee 3 MM criefyeT npedycmaTpuBaTtb U3 PYNOHHbIX JIEHT, NOCTaBMASEMbIX
MeTannypruyeckon NPOMbILLIEHHOCTBIO.

22.2.3 JleHTOYHbIE MOKPLITUS W Orpaxgalolmne KOHCTPYKUMM (NOABECHbIE MOTOMKW, CTEHbl) BbIMOMHAKTCA U3
PYJIOHHbIX JIEHT, MOCTaBMSAEMbIX METanypruyeckor MNPOMBILLNIEHHOCTLIO, C 0Ope3HbIMM KpoMKkamu 6e3 Kakoro-nubo
3aBOACKOro nepegena.

22.2.4 OnopHbIi KOHTYp MeMOpaHHbIX MOKPbITUA MNPOEeKTUPYIOT u3 cbopHoro, CcOOPHO-MOHOMIMTHOIO UMK
MOHONUTHOrO xene3obeTtoHa (B cootBeTcTBMM ¢ Cl163.13330), B TOM Yncne n3 TpybobeToHa.
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I'Ipvl CINOXHOW reoMeTpmm ONOPHOIro KOHTYpa, CXaTblX CpOKax BO3OENCTBMA U T.M. npu COOTBETCTBYHOLLEM
obocHOBaHUM B KavecTBe mMaTepuana onopHOro KoOHTypa MeM6paHHbIX I'IOKprTI/IIZ NnpUMeHAeTCA MeTansl.

KoHTyp MeMOpaHHbIX naHenei, obpamnsioliMe 3NeMeHTbl OrpaXxaaloWmx MeMOpaHHbIX KOHCTPYKUMIA, Kapkac
crneumasnbHbIX COOPYKEHWUI C MPYMEHEHNEM MEMOpPaH BbINOSIHATCS U3 MeTanna.

22.2.5 CTanbHble MeMbpaHbl 3KCnyaTupytoTcs 6e3 BbINOMHEHWs crneumnanbHbIX MepornpusTAI Mo orHe3aluuTe.

22.3 KoHcTpyupoBaHue
lponemHasi KOHCMpyKyusi

22.3.1 Mo cnocoby chopmoobpaszoBaHua MemOpaHHble 060N0YKN NOAPa3AensoTCS Ha NOKPbITUSA C NepBOHAYanbHO
3aJaHHON CTPEenoK NpoBuca 1 NepBoHavanbHO NIocKueE.

22.3.2 TloKkpbITUss C 3afaHHOW CTPENon NpoBMCa MOHTUPYIOTCA MNyTeM YKMadkMm Ha MOHTaXHble 3f1EMEHTbI
"nocTtenb") oTAENbHbIX MONIOTHULL, COEAMHSIEMbIX B MPOCTPAHCTBEHHYKD MeMOpaHy. 'eomeTpusi anemeHToB "nocrenn”
onpegenseT HavanbHylo (OpMy MOBEPXHOCTM MeMOpaHHOM OOOMoYKM U OOfKHa COOTBETCTBOBATb MPOEKTHOMW, YTO
JocTuraeTca perynmposaHuem AnvHbl 3neMeHToB "noctenn”.

22.3.3 lNepBoHayanbHO nnockue MembpaHHble MOKPbITUS, CoBupaemMble Ha ChraHWPOBaHHOW nrfowagke wmnm
NOAMOCTAX, MOCMe Mnoabema WM pacKpyxanuBaHus npoBucaloT nogd AevucTBneM cobctBeHHoro Beca. Popma
obpasyroLencsd npn aToM NOBEPXHOCTU M CTPena NpoBuca NOKPbITUS 3aBUCAT OT CneayoLwnx (pakTopos:

- "pbIxnocTn" membpaHbl, BO3HMKaKOLWEN U3-3a CBapOYHbIX AedopMauunin; HavanbHbIX Normbewn, ocTaBLLMXCA Nocne
npaBKW NMCTa UMM pynoHa; oCTaTouHbIX AedopMaunin, NOABASIOWNXCHA B pesynbTate CBOPa4YMBaHUSA U pa3BopavnBaHns
pyfnoHa n T7.4.;

- MOAATNMBOCTU OMOPHOIO KOHTYPA;
- ynpyrux gegopmaumin MembpaHbl.

HavanbHyto cTpeny npoBuca criegyet npvHumaTb paBHoW He meHee 1/60 MeHbluen CTOPOHbI UMM AnameTpa
MOKPbITUS.

22.3.4 TponeTHy0 KOHCTPYKUMIO MeMOpaHHbIX MOKPbLITUIA criedyeT BbINOMHATb U3 MOMOTHULL, MakCMMarbHOW
nnowaau (C y4eToM yCroBvi U3roTOBMEHWS!, TPAHCNOPTUPOBAHMS 1 MOHTaXa), MOCTaBMNSIEMbIX HA MOHTaXHYHO NIoLaaky
B pynoHax. MNonoTHWwWwa cnegyeT pacnonaratb B HAaNpaBneHWn AeNCTBUS MaKCUMaIbHbIX YCUIUIA B MOKPbLITUM.

22.3.5 lpu cywecTBEHHON HepaBHOMEPHOCTU pacnpefeneHns LenHbIX YCUNUA B NPONEeTHON KOHCTPYKUMUM Ans
CHWXEHMA pacxoda MaTepuana n obecneyeHusi paBHOMPOYHOCTU MeMOpaHbl NPUMEHSIOT NUCTbI Pa3HOW TOMLWMHBI (C
Yy4EeTOM TEXHOSIOTMN W3FOTOBMIEHMS M MOHTaXa TOHKOJIMCTOBLIX MOSIOTHMLL) UMK ycunuealT MeMOpaHy B Hamnbonee
HanpsKEHHbIX y4acTKax AOMNOMHUTENBHBIMU NIMCTAMU, KPENALLMMUCS K OCHOBHOMY MOJSTOTHUILLYY.

22.3.6 B nponeTHy KOHCTPYKUUIO MEMOpPaHHbIX MOKPbITUA B OOMbLUMHCTBE CRy4aeB BKIHOYAKOTCHA 3MEMEHTbI
NOAKPenneHns, cryxawue B Nepuod MOHTaxa "nocTenblo”, Ha KOTOPYK YKMagbiBalOTCA NONOTHULWA MeMOpaHsbl.
OnemeHThl "NOCTENM" COCTOAT N3 HANPaBMSIOLWKX U NOMNEPEYHbIX CBA3EMN.

HanpaBnsiowme pacnonaratoTcsl BAOMb MeMOpaHHbIX MOMOTHULY, LIAroM, pPaBHbIM WX LWUWpWHe. Mpy WunpuHe
MONOTHULLA CBbILLE 6 M HAaNPaBnsoLLME YCTaHABNUBAKOT LIAroM, paBHbIM NOMOBUHE LUMPUHBI MEMBPAHHOTO NOMOTHULLA.
LWar HanpaBnsitowmx Heo6xoAMMO yBSI3biBaTb C LUAFOM OCHOBHbIX KOMOHH U pa3MepoM COOPHbIX 3M1EMEHTOB OMOPHOrO
KOHTYypa.

MonepeyHble anemeHTbl "noctenn”, 06beaVHAOLWNE OTAENbHbIE HanNpaBsloWwme B MPOCTPAHCTBEHHYHO CUCTEMY,
yCTaHaBnuBalT C¢ warom 3-6 M. [pu MOHTaxe MOKPbITUA Ha NOAMOCTAX UMW BHU3Y Ha CnnaHWpOBaHHOW Mnollazke
anemMeHThl "noctenun" NpUMeHsiTb He TpebyeTcs.

22.3.7 HanpaBnsaowme BbINOMHAKT MeTannn4yeckumMmm OfIMHOW Ha NponeT W3 MOMocChl, FHYTbIX, MPOKATHbLIX UMK
CBapHbIX 3MEeMEeHTOB (TaBp, AByTaBp, OBa LIBennepa), Nerkux BUCSYMX (epM C BEepxXHEn ropu3OHTarbHOW MOSIKON
wupuHon 300-500 mm.

I'Ionepequle ANeMeHTbIl BbINOJTHAKT U3 THYTbIX UITN NPOKaTHbIX npocbvlneﬁ, nop,6|/|paeMb|x pac4eToM Ha Harpysky,
npmnxogAalyroca Ha HMX OT MacCbl NOJIOTHULLA MeM6paHbI. an 3TOM MaKCUMarnbHbI np0r|/|6 nonepeYvyHoro aremMmeHTa He
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porkeH npesbiwaTtb 1/200 ero nponeta. KpenneHne nonepeyHbIX 3M1IEMEHTOB K HanpaBnsAwoLWNM AOMKHO obecneyvmBaTb
nx paboTy no Hepa3spesHon cxeme. [lonepeyHble anemMeHTbl C MeMOPaHON CoeaUHATbL He 06a3aTenbHO.

22.3.8 lMnowaab ceyeHUss HanpaBnsAwLWMX BKIHOYaeTcs B paboTy NPONETHOW KOHCTPYKUMM NpU pacdeTax Ha
aKCMyaTauMOHHYI0 Harpy3ky. [Onsa aT1oro Heobxogmmo obecneyvnBaTb COBMECTHOCTb paboTbl MembpaHbl K
HanpaBnsOLWMX 3a CHET HAAMEXaLLEro NX CoOeaAMHEeHNs mexay cobon 1 ¢ ONOPHBIM KOHTYPOM.

22.3.9 MemOpaHHble MNOMOTHULLA COEOUHAT Mexay COoOOM U C OMOpHbIM KOHTYPOM BHaxIeCTKy CBapKon
(HenpepbIBHBIM YIIOBbIM LLIBOM, TOYEYHOW CBApKOW NPOMiaBleHneM) Uim BbICOKOMPOYHbIMYU 6onTamu. Mpu BbINONHEHMN
CTbIKOB OOHOCTOPOHHVMM CBapHbIM YIMOBbIM LUBOM Heobxoauma MOCTaHOBKA CBapHbIX TOYEK MpOnfaBneHveMm umnm
BbICOKOMPOYHBbIX BONTOB (PUCYHOK 57).
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a) - 6e3 "noctenu"; 6) - c "nNocTenbto", BHAXNECTKy MNONOTHULL, MeMbpaHsbl; 8) - C "MocTenblo", BHAXNECTKY Ha
HanpaBnsALWMX aneMeHTax; 7 - MeMOpaHa; 2 - Hanpasnsowue aneMeHThl "noctenn”; 3 - 6oNTbl UM CBapHble TOYKK; 4 -
cBapka

PucyHok 57 - MOHTaXHbI CTbIK MONOTHMLL, MeMBpaHbl
Mpn Hann4Mm MOHTaXXHOW "nocTenu" coedMHeHWe OTAESNbHbLIX MOSOTHULL, OCYLLEeCTBMASETCA Ha Hanpasfsowmx C
HaxnecTKon KPOMOK NOSTIOTHMLL,.

22.3.10 KoHCTpYKTUBHOE peLueHune y3na npucoegnHeHns membpaHbl K G0pTOBOMY aneMeHTy (CM. 22.3.24) OOmKHO
obecneunBaTb HagexXHyl nepegady 3HauYUTENbHbIX LUEMHbIX (HOPMarbHbIX WM KacaTerbHbIX) YCUNWA C MpONeTHON
KOHCTPYKUMM Ha OMOpPHbIA KOHTYp. [lpucoeamHeHne membpaHbl Kk OOPTOBOMY 3MeMeHTYy KOHTypa BbIMNOMHSETCH
CNJIOLWHBIM C UCMOMb30BaHNEM OMOPHOro CTOMMKa.

22.3.11 B cBS3M C He3HA4MTEeNbHOW W3rMOHOM XKECTKOCTbID MeMOpaHHbIX obonodek Heobxoanma KX
cTabunusauus, npegoTBpallalias notepto  obuwen yCTOMYMBOCTM  MOKPbITUS  (ero  "BbIxron" B CTOPOHY,
NPOTUBOMOMOXHYIO  MPOBWUCY), YMEHbLUAIOWAA MOBbIWEHHYH AedopMaTBHOCTL  MeMOpaHHbIX  CUCTEM  OT

HepaBHOMEPHbIX Harpys3ok U obecneunBatowas HOPpMarnbHYHO pa60Ty NOKPbITUA Ha AWHaAMW4YeCKne BO30ENCTBMUSA, B
YaCTHOCTU BETPOBLIE.

Crabvnmnsaums Heobxoguma AOnisi NpefoTBpaLLeHMsT MECTHOW MOTEpU YCTOMYMBOCTU TOHKOrO JIMCTa, KOTopas
MOXET NPUBECTU K PaCCTPONCTBY KPOBIIN.

Ctabunmsaumns TOHKONUCTOBbIX orpaxgarLmnx KOHCprKLI,I/II7I no3BoNideT MaKCMMalibHO WCNosib3oBaTb UX B
COBMECTHOM pa60Te C O6paMJ'IF|IOU.I,I/IMI/I ANeMeHTaMn OCHOBHOIo KapkacCa, noBblllaeT MUX XEeCTKOCTb U ynydllaeT
3KCryaTauyMOHHbIE Ka4eCTBa.

Crabunusaums TOHKONUCTOBbLIX MOKPbLITUA OCYLLECTBMSIETCA YBENMYEHMEM COOCTBEHHOrO Beca MOKPbITUS,
BBEJEHMEM B KOHCTPYKLMIO 3MEMEHTOB, OOnagarowmx M3rMOHOM KECTKOCTbIO M MNpefABapUTESIbHbIM HanpsikeHnem
(pacTskeHnem).
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22.3.12 Crabunusauuma nokpbiTUA 3a CYeT YyBenuyeHuss cob6CTBEHHOro Beca [OCTUraeTcsl npuMeEHEHUEM
yTennutenen C MOBbIWWEHHbIM YAENbHbIM BECOM, YKNagkon UeMEHTHOW unuM O6eTOHHOW CTSDKKW, MCMONb30BaHueM
creymanbHbiX GannacTHbIX MPUrpy3oB, NMOOBECKOM MOCTOSIHHOIO TeXHONormvyeckoro obopyaoBaHus [pucyHok 58 a)].
Takon cnocob obecneuvnBaeT pacTArvBaloLUMe HanpsbkeHust B MeMOpaHe aaxe npyu BETPOBOM OTCOCE UM yMEHbLUaeT
OO0 HEPaBHOMEPHbIX BPEMEHHbIX HArpy3okK, HO siBNsieTcs HauMeHee 3MEKTMBHBIM, TakK Kak NMPMBOAUT K YBEITMYEHUIO
Harpy3oK Ha TMOKPbITUE W HWXKenexailume KOHCTPYKUUK, MO3TOMY €ro npumeHeHne TpebyeT AOMONHUTENbHOro
obocHoBaHus.

lMpumeHsemMble B HacTosiee Bpems TpPaauLMOHHbIE KOHCTPYKUMM KpOBEnb COBMECTHO C meMbpaHon
obecneunBatoT TpebyemMbin Ana cTabunmsauumn BeC NoKpbITUS.
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a) - Npurpy3om; 6) - ¢ UICNonb30BaHUEM U3MMOHO-XXECTKNX ANEMEHTOB; T - MeMbpaHa; 2 - Npurpys; 3 - KonbLEBON KpaH; 4 -
OCHOBHble (MpoJosbHbIE UK paananbHbie) pebpa; 5 - BcnomoratenbHble (NonepeyHble unu paguansHole) pedpa

PucyHok 58 - CTabunmnsauunsa nokpbITUR
22.3.13 Crabunusumpyowime n3rnbHo->KecTkme anemeHTbl cnegyeT pacnonaraTe BAOMb MMHUNA MMaBHbIX KPUBW3H
NMOBEPXHOCTN 0DOO0MOYEK U BbINOMHATE METaNIMYECKUMUN U3 CMNOLHbBIX NPOKATHBIX UM CBapHbIX 3N1EMEHTOB U B BUAe
Buca4Mx dpepm [pucyHok 58 6)]. Ctabunuaupyowme anemeHTbl cnedyet WUCMNonb3oBaTb B KayecTBE MOHTaXHON
"nocrenn".

22.3.14 TpegBapuTenbHOe HanpsbkeHne membpaH B 3aBMCMMOCTU OT (DOPMbl MOBEPXHOCTM MOKPbLITUS (PUCYHOK
59) ocywecTBnsieTcst pasnuyHbIMKU cnocobamu:

- NpUTArMBaHMEM MeMmOpaHbl K KOHTYpy HaTsKHbIMW YCTPOMCTBAMWU WU U3MEHEHMEM TMOJIOXKEHUS OMOPHOro
KOHTYpa (ans o6onoyek oTpuUaTenbHOM rayccoBoi KpUBU3HBI, NIIOCKMX OBLLMBOK);

- HaTSXKEHUEeM HUXHEro Mosica, 3f1EMEHTOB pPeLUeTKU UMM OTTSHKEK BaHTOBbIX dhepM, BKITHOYEHHbIX B MPOMETHYH
KOHCTPYKLMIO (41159 0601104€EK HYTEBOWN 1 MONOXUTENBHOW rayCCOBOW KPUBU3HDI);

- nputarmBaHMemMm KOHLOB nonepeYvHbliX noaKkpennAarwmx 3SneMeHToB K OCHOBaHUKO (,D,J'Iﬂ UNNMHOPUYECKUX
obornoyex).
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8)

e)

a) - NpUTArMBaHMem membpaHbl K KOHTYpY; 6), 3) - UBMEHEHMEM reOMETPUN NMOKPLITUS; 8), &), 0), X) - HAaTSXKEHNEM
BaHTOBbIX bepM; e) - NpuTArMBaHnem nonepeydHbix 6anok K OCHoBaHuo; 1 - membpaHa; 2 - ctabunmampytowme BaHThbl; 3 -
LeHTpanbHbIV NPUrpy3; 4 - OTTSXKKN

PucyHok 59 - Ctabununsaumnsa noKpbITUA NpeABapUTENbHBIM Hanps>keHneM
22.3.15 Heobxogumbin ang crabunu3auum BeCc NOKPbITUS, M3rMbHasa xecTkocTb pebep, 3HauveHue
npeaBapuTENbHOrO HanpshKeHUs ONpeaensTcs pacyeTOM Ha HOPMAaTMBHbIE BPEMEHHbIE Harpy3ku B 3aBUCUMOCTU OT
HasHayeHns ctabunusauumn, a Takke nporietTa, reoMeTpum NOBEPXHOCTU MOKPbITMSA U Harpy3ok. Cnocob ctabunusauum
cnegyeT BbiOMpaTb Ha OCHOBE TEXHWUKO-3KOHOMMYECKMX OOOCHOBAHWMI C YY4ETOM apXUTEKTYPHO-TEXHOMOMMYECKMX
TpeboBaHWI U BO3MOXHOCTM YNPOLLEHUS U3TOTOBIIEHNSI U MOHTaxXa.

22.3.16 B nponeTHOW KOHCTPYKUMM MeMOpaHHbIX CUCTEM MpedycMaTpuBaloT NPoeMbl B Mpedenax pacCTOosIHUS
Mexay anemMeHTamMu NOAKPENneHnst (NP1 Hanuuun) ons yCTaHOBKU 3€HUTHbIX DOHapen, Nponycka KOMMYHUKAUWIA U T.0.
Mpoembl cnegyeT pasmeLlatb B MecTax, yaaneHHbIX OT OMOPHbIX KOHTYpPOB. NMpoemMbl Heo6x0aMmMo obpaMnATbe IMCTOM,
pPacnonoXeHHbIM B MIIOCKOCTM MeMOBpaHbl MoLwanbio NonepeyHoro Ce4eHnsa He MeHee NOMOBUHbI Nowaan ocnabnexuns
MembpaHsbl.

lMpoembl cnegyeT NPOeKTUPOBaTb KPYrfbiMU, OBaNbHbIMU UM MHOTOYTOSNbHBIMW C 3aKPYrieHUsMM YIIoB paguyCcom
He meHee 200 MMm.

22.3.17 KpenneHue TexHonornyeckoro o6opyaoBaHUs K MEMGPaHHOMY MOKPbLITUIO OCYLLECTBNSETCA Ha TMMGKMX
noaseckax. Mpu HanuuMu anemMeHToB "nocTenn" MoABEeckW KpensaTcs K 3TUM anemeHTam. MNpu KpenneHun NoaBecok
HenocpeacTBEHHO K MeMBpaHe UCNoNb3yTcs pacnpenenuTesibHble Waiibbl.

OnopHbIlU KOHMYP

22.3.18 OnopHbIN KOHTYpP BOCMAPUHMMAET UenHble YCuUnud, nepefalowmnecs C NPOMEeTHOW YacTu MOKPbITUS.
Pa3nnyaloT 3aMKHYTbIN KOHTYP, KOTOPbIN BCE MOPU3OHTalbHblE COCTaBMALWME LEeMNHbIX YCUNUA BOCNIPUHUMAET B YPOBHE
MOKPbITUSI U Ha HDKEnexalime KOHCTPYKUUM nepegaeT B OCHOBHOM BEpPTUKAlbHbIE YCWUMWS, U Pa3OMKHYThIN OMOPHbIV
KOHTYP, MpU KOTOPOM YCUNUSI C MPONIETHOW 4acTu MOKPbITUS NepedalnTCcs Ha HuKenexawne KOHCTPYKLUUKU (KOFOHHBI,
paMbl, MUOHBI, KOHCTPYKUUKU TPUOYH, BOKOBbIX NPUCTPOeK). LlenHble ycunusi ¢ MOKpbITUSE MPU pa3oMKHYTOM OMOPHOM
KOHTYpe Takke BOCMPUHMMAIOTCS OTTSKKaMMU.

BBM,EI,y nonoroctTu ﬂpOJ'IeTHOI7I KOHCTPYKUUN 3Ha4YeHne pacnopa BeCbMa 3Ha4YnTernibHO, NO3TOMY GonbLUoe 3Ha4YeHne
nMeeT paunoHaribHoe KOHCTpymnpoBaHME OMOPHOIro KOHTypa, BOCNPUHUMAKLWEro 3T CUlbl, TOy4AOEMKOCTb N3roTOBIIEHUA
n MartepnarioeMKoCTb KOTOpPOro 3aHuMaloT 3Ha4YMTENbHbIN yﬂeﬂbeIVl BeC B OOWMX MokasaTensix, BNUSIOWMX Ha
OKOHOMMUYHOCTb NMOKPbITUA.

MpYMeHeHne pasoMKHYTOro KOHTypa MOXeT ObiTb onpaBAaHo MULb NPYU HANMMYMU KOHCTPYKLUIA TPUOYH, BOKOBBLIX
MPUCTPOEK U T.M., CNOCOBHBLIX BOCNPUHMMATL pacrnopbl 6e3 CyLLeCTBEHHbIX AOMNOMHUTENbHbIX 3aTpar.

Ecnn OﬂOprIVI KOHTYP BbINOJIHEH B BNAE HECKOJIbKMUX HAKIOHHbLIX MJTOCKUX apOK UJTN NTOMaHbIX Oarnok, He nexalmx

B OAHOM MNIOCKOCTW, OH OKasblBaeTCs BHELUHe pacrnopHbiM. [na BocnpusTUA pacropa npeaycmaTpuBaloT 3aTsKKM.
MpuMeHeHne KOHTPMOPCOB MeHee paLMoHarbHO.
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22.3.19 ®opma OnopHOro KOHTypa onpeaensieTca nNMHUEn nepecevyeHns NoBEPXHOCTU MOKPLITUS C MOBEPXHOCTbIO
CTEHOBOro orpaxaeHus. Ero ocb MoxeT OblTb O4YepuyeHa MIOCKON MM NPOCTPAHCTBEHHOW KPUBOW, UM COCTOATb U3
OTPE3KOB NPSAMBbIX, MAOCKAX N MPOCTPaHCTBEHHbIX KPUBbIX. [N ynpoLLleHUs n3roToBleHNsa 3r1ieMeHTOB KPUBOMMHENHOIO
OMOPHOr0 KOHTYpa ero 3aMeHsIH0T NOSIMroHasbHbIM.

Hapy>+<Hb|17| OI'IOprIVI KOHTYP JNEeXWT Ha ChJjiolHOM OCHOBaHuu, 06pa3OBaHHOM CTeHaMun, unnm Ha OoTAelIbHbIX
KOJTOHHaXx, B TOM YKUCIEe pacnoJioXKeHHbIX TOJIbKO MO yriiam noKpbITUA.

22.3.20 B obuiem crnyyae OMopHbIA KOHTYP BOCMPUHMMAET CxXaTue C U3rmboM B O4HOW UMW ABYX MITIOCKOCTSIX B
3aBUCUMOCTM OT YCNoBWUWA ero onupaHus. Kpome TOro, B OMOPHOM KOHTYpe BO3HMKAKT KpyTALWME MOMEHTbI. [lpu
NPOEKTUPOBAHUN HEOBXOAMMO CTPEMUTbCA K TOMY, YTOObl OMOPHbIA KOHTYp Obin BHeWHe 6Ge3pacnopHbiM W
Marnoun3rnbHbIM.

HanpskeHHO-0eopMUPOBaHHOE COCTOSIHME HEMMOoCKoro (O4ennaHnpoBaHHOMO) OMOPHOrO KOHTYpa, OnepToro Ha
CTeHbl MMM 4YacTO PacrofioXeHHble KOMOHHbI U MMeloLlero Hebornblluoe OTKMOHEeHME OT MMOCKOCTW, NPUHMMALOT
3KBMBANEHTHbIM paboTe MNOCKOro ONOPHOro KOHTYpa.

22.3.21 TlonepeyHoe ceyeHMe KOHTypa Onpenenserca pacyeToM MNOKPbITUA C y4eToM €ero noAaaTSIMBOCTU.
YMeHbLUeHMe N3rMBHON XeCTKOCTU KOHTYpa NPUBOOUT K CHUXKEHUWIO B HEM 3HAYEHU N3rnbaroLLmMx MOMEHTOB.

BbicoTa ceyeHMsi OnopHOro KOHTypa NPUHUMAaEeTCs Npu OnMpaHMU Ha CNIIOWHOE OCHOBAHWE MO KOHCTPYKTUBHBLIM
coobpaxeHnsiM, a Ha OTAENbHO CTOsILME OMnopbl - MO pacdeTy. B aTom cnyvae cnegyet yuuTbiBaTb, YTO KpyyYeHue
KOHTYypa BbI3bIBAa€T B HEM [OMONHUTENbHbIE U3rMbatoLLmMe MOMEHTbI B BEPTUKANBHOM NIIOCKOCTU.

22.3.22 MembpaHHas nponetHas KOHCTPYKUMS, NMPUKPEnneHHas no BCeMy NepUMeTpy K 3aMKHYTOMY BbIMyKIOMY
OMOPHOMY KOHTYpy, obecneymMBaeT ero yCTOMYMBOCTb B MAOCKOCTM MeMOpaHbl, 33 WCKIOYEHWEM MOKPbITUA Ha
NPAMOYroflbHOM W TPEYrosibHOM MNiaHax, AN KOTopbiX HE0OX0AMMO NPOBEPATb YCTOMYMBOCTb OMOPHOIO KOHTYpa B 3TOM
MAOCKOCTU. YCTOMYMBOCTb KOHTYpa U3 MIIOCKOCTU NOKPbITUS NPOBEPSAETCA pacyeToM C y4eTOM YCIOBUIM €ro onnpaHus u
HarpyxeHus.

22.3.23 MeTannu4yecknin OMOPHbIA KOHTYP MeMOpaHHbIX MOKPbLITUA ManbliX U CpeQHMX MPONETOB BbLIMOSHAIT B
Buae 6anok M3 npokaTHbIX WM CBapHbIX npodunen. [Ons NokpbiTUA OOMbLUMX MPONETOB METamNNMYECKUA OMOPHbIV
KOHTYP BBIMOSIHAIOT KOpPOOYaTOro CeyvYeHMsl M3 JNUCTOB, YCUMEHHbIX MOMNEPEYHbIMU M MPOAOMbHBIMU pebpamu u©
anacpparmamn, obecneynBarLLMMM  MECTHYH YCTOMYMBOCTb CTEHOK, HEU3MEHSIEMOCTb MOMEPEYHOro CEeYEHUss U
nepegavy ycunum ¢ MmembpaHbl Ha BCE CEYEHMEe ONMOPHOro KOHTypa.

Mpu Gomnbwunx pasMepax MOKPbITUS W CYLWECTBEHHOW pasHULUE 3HAYeHWW YCWUMN BOOMb OMOPHOrO KOHTypa
mMeTannmMyeckme kopobyaTtble drieMeHTbl 3aBOACKOro M3roToBEHUS MPUHUMAIOT C ABYMS TUMaMy NOMEPEeYHOro ceyYeHns
(MPVONOPHBIM ¥ NPOMETHBIM), OTANYAIOLLMMUCS TOMLUHON NMUCTOB CTEHKM NMPU COXpaHeHUW rabapuTHbIX pasmMepoB.

22.3.24 OnopHbIV CTONKUK, HEOBXOAUMBIN A8 COeaNHEHUST MEMOpPaHbl C OOPTOBbLIM 3NIEMEHTOM KOHTYpa, KpenuTcs
CBapKOW K 3aknagHblM AeTansam, cTanbHow onanybke enes3obeTOHHOro KOHTypa MMM K CTanibHOMY OMOPHOMY KOHTYPY
(pycyHok 60).

Mpy npoekTnpoBaHMM Heobxoammo obpaluaTe 0coboe BHMMAHME Ha aHKEPOBKY 3akMnafHblX AeTanen u ycuneHve
CTEHKM CTarnbHOro kopoba B MecTax yCTaHOBKM CTOMMKa.

IMNOCKOCTb OMOPHOrO CTOMMKa CriedyeT BbIMOMHATb C HAKMOHOM, PaBHBIM HAKIMOHY KacaTerbHOW K MOBEPXHOCTU
MeMOpaHHON 060M0YKM B MECTE MPUMbIKAHUST K KOHTYPY MOA4 MakCMMarbHOW Harpy3kon. OnopHbI CTONMMK HEOOXO0AMMO
NOAKPENnATL BepTuKanbHbIMU pebpamu He pexe vem yepe3 300 mMm. TonWMHY nucTa OMOPHOrO CTONUKa crnegyet
HasHayaTb He MeHee 1,3 TonwmMHbl MeMOpaHbI; LWUPUHY - He MeHee 300-400 mm.
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a) - BHaxnecTky; 6) - ¢ ucnonb3oBaHneM NogknagHoro nucta; 1 - membpaHa; 2 - ONopHbINA KOHTYP; 3 - ONOPHbBIN CTONWK; 4
- nogknagka

PucyHok 60 - Y3en npucoegmHeHns membpaHbl K KOHTYpPY
22.3.25 lMpwn KeCTKOM COeAUHEHUN OMOPHOrO KOHTYpa C BEPTMKamNbHbIMW KOHCTPYKUMSIMU 30aHUSI, HA KOTOpPblE OH
onupaeTcsl (KOMOHHbI, CTeHbl), AedopMaLns OMOPHOro KOHTypa OT ero obxatus M TemnepaTypHbIX BO34eNCTBUN
BbI3bIBAET B HMKEMEXallMX KOHCTPYKUMAX M3rnbatolime MOMEHTbl, a Mpu ONMpaHUM Ha KOJNOHHbI B CaMOM KOHType
BO3HMKaET AOMNOMHUTENLHOE KpyYeHMe.

22.4 Pacyer

22.4.1 B ocHoBY pacyeTa MeMBpaHHbIX KOHCTPYKLUIN NONOXeHa Teopnst 6E€3MOMEHTHbBIX NNACTUHOK UM 060MNOYEK,
TaK Kak WX HanpsbkeHHOe COCTOsiHME OnpeaensieTcsd B OCHOBHOM LEMNHbIMU HanpsbkeHnsiMvM BBUAY BeCbMa Marnomn
XECTKOCTU MeMOpaHbl Ha uM3rmb. OgHako B MecTe NpuMblkaHus MemMbpaHbl K KOHTYpPY BO3HUKAeT ObICTpO 3aTyxarwllee
MOMEHTHOE Hanps>KeHHOEe COCTOsIHMeE.

Pacuet cnenyet npom3soauTb C y4eToM reomeTqueCKon HENIMHENHOCTN CUCTEMBI. |_|pl/l OTHOCUTENbHO BonbLUOW
Ha4anbHoOwn cTpesie nposuca MeM6paHHbIX obonoyek n PaBHOBECHbIX Harpy3kax nx paccymtbiBatoT Nno NIMHENHON TEOopUN.

22.4.2 CnepnyeT pasnuyatb ABa BMAA pacvyeToB MEMOPaHHbIX KOHCTPYKLMIA:
a) NnpeaBapuTenbHble - ANa 060CHOBAHUSA TEXHUYECKUX PELLIEHUI U BAPUAHTOB KOHCTPYKLUWNA;
©) paboume - ona obocHoBaHMA paboumx YepTexen.

MeToabl pelweHns 3agadv pacvyeta MemMOpaHHbIX KOHCTPYKLWUA pasfensioTcs Ha aHanuMTU4eCcKMe U YUCIEHHbIE.
AHanuTnyeckne MeTodbl NPUMEHUMbI ONS NpeaBapuTenbHbIX pacdeToB. MemMOpaHHble CUCTEMBbI C BOMbLIMM YMUCIIOM
KOHCTPYKTMBHbIX 0CODEHHOCTEN Ha cTaamMm paboyero NPoOeKTUPOBaHUS CreayeT paccyuUTbiBaTb YUCIEHHBIMU METO4AMM
Ha OBM.

22.4.3 TMNpwn pac4yeTe MeMOPaHHbIX KOHCTPYKLUMIA 3@ OCHOBHbIE UCKOMbIe BEMWUYMHbI MPUHUMAKOTCA HanpsbkeHus u
nepeMeLLeHNs NPONETHOW KOHCTPYKLUK, n3rnbaroLimne u KpyTawme MOMEHTbI, MPOAOSIbHbIE YCUMUS, NonepeYyHble Curbl 1
nepemeLLeHnss ONMOPHOIO KOHTypa OT CUIMIOBbIX W TeMnepaTypHbIX BO3AEWCTBUW, Onpeaensemble MeTogamm Teopuu
YyrNpyrocTm Ha OCHOBE YpaBHEHWA paBHOBECUMS UM COBMECTHOCTU AedopMauui, FeoMeTpUYecKnx u uUsnyecknx
YpaBHEHUI C y4EeTOM rpaHUYHbIX YCNOBUN.

2244 Ycnnns u NepeMelleHus Ha cTagum paboyero npoeKkTMpoBaHWUsS credyeT onpefensaTb pacyeToMm
MeMBPaHHOW KOHCTPYKLUMU Kak eOuHON MPOCTPAHCTBEHHOW CUCTEMbI C YYETOM MPOAOSbHOMW, U3MMOHOW U KPYTUIBHOW
XECTKOCTEN OMOPHOro KOHTYypa; 3MEeMEHTOB MOAKPENnfeHMs MPONEeTHOM YacTU KOHCTPYKUUKM (NPU Hanuyuu), CBS3M
OMOPHOTrO KOHTYypa C NOAAEPKUBAIOLLMMU KOHCTPYKUMAMMU; SKCLEHTPUCUTETOB MEXAY FIMHWEN KpenneHus MembpaHbl K
OMNOPHOMY KOHTYPY U €ro HEMTParbHOW OCbO MO BEPTUKANM U NO rOPU3OHTaNW; OTBEPCTUN B MeMBpaHe npu nx pasmepax
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cBbile 1/10 meHbLlero pasmepa nnaHa o60no4ku.

22.4.5 PacyeT MeMOpaHHbIX MOKPbLITUA BbIMOMHAKOT C YY4eTOM Heynpyrux aedopmalmin xenesobeToHHOro mnu
CTanbHOrO OMOPHOro KoHTypa. pu >kene3obeToOHHOM OMOPHOM KOHType criegyeT yuuTbiBaTb AedopMauun ycagku u
nonasyyectu 6eToHa.

Mpn pacyeTe NPONETHOM YacTM MeMBpaHHbIX KOHCTPYKLMI MO NMepBoW rpynne npeernbHbiX COCTOSHWUIA crieayeT
orpaHu4YMBaTbLCS YNpyrov ctaguen paboTbl MaTepuana.

23 MNMpodnnupoBaHHbIN HacTUN

23.1 O6wue nonoxeHus

23.1.1 MNMpodmnmpoBaHHble HAaCTUMbl U3 OLMHKOBaHHOW cTanu, npuseaeHHble B [OCT 24045 n [3], npyMeHsitoTcs B
MOKPBLITUSIX N OrpaxgartrLnx KOHCTPYKUMAX 34aHUA PasfIUYHOro Ha3HayYeHusl, KpOMEe HaxoAsiUXcs B OCOObIX YCNOBUSIX
akcnnyaTaumm (B 34aHUSAX, MOOBEPraltoMXCs CEeNCMUYECKMM, WHTEHCMBHBIM TemnepaTypHbIM BO3OEWCTBUSIM  UIN
BO30ENCTBUSAM arpeccuBHbIX CPeA), B YHUKANbHbIX 30aHUAX, @ Takke B creumarnbHbiX KOHCTPYKUMSAX (MpegBaputensHo
HanpsXeHHbIX, MPOCTPAHCTBEHHbIX, BUCSYNX).

23.1.2 MNMpodunepasmepbl psiaa NPMMEHSEMbIX HACTUIOB U LUMPUHA 3aroTOBOK 4S8 UX M3rOTOBMEHMUS NPUBELEHbI B
Tabnvue 58.

Tabnuua 58
Mapka HacTtuna [ Pa3amephbl 3arotoBku, Mm MonepeyHoe ceyeHve npocuns Macca m
1™ 2, Kr
WwmpvHa | TonwmHa t
HC35-1000 1250 0,6 EW\—F 6,4
| 1000 .
0,7 74
0,8 8,4
AK-44-900 1250 0,6 om 6,9
= 900
0,7 8,0
0,8 9,1
H57-750 1100 0,7 = 8,7
750
0,8 9,8
H60-845 1250 0,7 2 8,8
845
0,8 9,9
0,9 11,1
H75-750 1250 0,8 0 11,2
750
0,9 12,5
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H114-600 1250 0,8 < 14,0
=
£00
0,9 15,6
1,0 17,2
CKH157-800 1600 1,0 - 16,5
[
800
1,2 19,6
1,5 24.4
MpumeyaHue - TpebosaHna K narotoneHuto npodunen AK-44 npuBegeHbl B TEXHUHECKMX YCIOBUAX HA Npodmnm
cTanbHble NUCTOBbIE THYTble C TpaneuvweBugHbIMW rodpamu Ana ctpouTtenscTBa, a npodunen CKH157 - B [3].
OcTtanbHble NpodunM NUCTOBbIE THyTblE C TpaneuneBMaHbIMKU rodppamn ansa ctpoutensctsa - no FOCT 24045.

lMpumeHeHue npodunen ogHON MapKK1, HO Pa3HOWM TOMLWMHBLI B HACTUIE NOKPbITUS OAHOMO 34aHUS He OOoMyCKaeTCs.

23.1.3 KOHCTpyKUMSI M YKIMIOH KPOBMM MO NpOoUIMPOBaAHHOMY HacTuny npuHuMarotcs B cootBeTcTBum ¢ CIl
17.13330. B TMNOBbLIX KOHCTPYKLMAX MOKPbITUIA C NPUMEHEHNEM NMPOPUIMPOBAHHOIO HACTMUMA NPUHAT YKITOH KPOBAU He
6onee 1,5%.

23.1.4 Tpodmnn HacTuna crnegyeT M3roTaBnMBaTb M3 PYNIOHHOW OLMHKOBaHHOW cTanu Mapkun BCT3 ntobon
cteneHn packvcnenus, rpynn XM un MK ¢ LMHKOBBIM MOKPLITMEM MEPBOrO Krnacca C ABYX CTOPOH B COOTBETCTBMM C
TpeboBaHMAMY AEUCTBYIOLLMX HOPMATMBHbBIX JOKYMEHTOB.

MexaHunuyeckne xapakTepucTvku matepuana npodunei onpeaensoTcs 3aBoA0OM-U3roToBUTENEM MO pesynbTaTam
CTaHAAPTHbIX UCTILITAHWUIA N AOIMKHBI ObITb Yka3aHbl B cepTudmkaTax Ha rotoBble Npocunu.

(M3meHeHHas pegakuus, A3m. N 1).
23.1.5 [na mnsrotoBneHnsa npodgunein HacTuna UCNonb3ylTCs PYMNOHHbIE CTanu C pacyeTHbIM CONPOTUBMEHUEM

npu pactspkeHun n narnde ot 230 go 350 MlMa.

23.2 XapaKTepuCTMKM HacTUNOB
23.2.1 OcHOBHble XapaKTepUCTUKN NONEPEYHOro ceveHns psaa npodunen HacTuna npusegeHsl B Tabnuvue 59.

Tabnuua 59
O6o3HaueHne Pasmepbl |lMnowaab| Macca XapaKkTepuCTMKM ceveHns 1 M LWMPUHBLI HacTuna npu
npoduns ceyeHus, | ceyeHus 1™ cXKaTbIX nonkax
MM A, cm a OJNHBI
npoduns,
Kr
t h Y3KUX LUIMPOKNX
MOMEHT MOMEHT MOMEHT MOMEHT
MHepLMN | CONPOTUBIEHMS, | MHEPUUN |COMPOTUBIIEHUS,
I, cm3 I omd cm3
cm 4
le W-ﬂ le W-ﬂ
HC35-1000-0,6 06| 35 7,5 6,4 14,9 8,6 8,3 15,4 9,3 8,4
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HC35-1000-0,7 07| 35 8,75 7.4 17,4 9,95 9,6 17,9 10,7 9,8
HC35-1000-0,8 07| 35 10,0 8,4 19,9 11,6 10,9 20,3 12,2 11,1
AK-44-900 06| 44 7,50 6,23 22,9 8,36 10,8 18,9 7.9 7,2
AK-44-900 0,7 | 44 8,75 7,21 23,8 10,1 12,8 23,1 9,4 8,7
AK-44-900 08| 44 10,00 8,19 31,5 11,6 14,6 27,6 10,9 9,6
H57-750-0,7 07| 57 7,7 6,5 53,8 14,8 21,1 53,8 16,4 19,7
H57-750-0,8 08| 57 8,8 7,4 61,2 17,9 24,4 61,2 18,9 24,0
H60-845-0,7 0,7 | 60 8,8 7.4 62,1 14,6 24,4 59,1 16,5 18,7
H60-845-0,8 0,8 60 10,0 8,4 70,6 17,7 28,1 69,9 19,0 22,7
H60-845-0,9 09| 60 11,3 9,3 79,0 20,9 31,8 78,7 21,5 27,0
H75-750-0,8 08| 75 10,0 8,4 114,9 25,8 32,2 114,9 28,5 33,1
H75-750-0,9 09| 75 11,3 9,3 129,6 30,2 37,6 119,6 31,6 38,0
H114-600-0,8 08| 114 10,0 8,4 320,9 53,3 59,7 320,9 52,4 55,8
H114-600-0,9 09| 114 11,3 9,3 361,0 60,0 67,2 361,0 59,6 65,9
H114-600-1,0 1,0 114 12,5 10,3 405,4 67,6 75,0 405,4 67,6 75,0
CKH-157-800-1,0 1,0 | 157 16,0 13,2 723,0 95,9 79,8 723,0 85,3 92,5
CKH-157-800-1,2 1,2 | 157 19,2 15,7 862,1 116,4 | 101,4 862,1 [103,4| 1171
CKH-157-800-1,5 1,5 | 157 24,0 19,6 1069,5 | 145,2 | 128,4 1069,5 |128,4| 145,2

23.2.2 PacueTHas LWMWpMHA MMOCKMX YYacCTKOB CXaTbIX MOMOK npodwunen npuHumaetca pasHon 40t npwu
onpeaeneHn MOMEHTOB CONPOTUBIEHUst M 60f Npu onpegeneHn MOMEHTOB MHEPLIMU, MPUBEAEHHbIX B Tabnuvue 59.

KpvBonuHenHble y4yacTku, CTEHKU rohpOB M paCTAHyTble MOJSIKM HacTuna BKMOYEHbl B pacyeTHyK nnowagb
CeYeHMs NONHOCTLH.

23.3 Pacyer
23.3.1 TNpoYHOCTb M KECTKOCTb (NPorMb) NpoUNMPOBaHHbIX HACTUMOB NPWU NOMEepPeYHOM M3rnde NpoBepsaoTCS Mo
npusefeHHbIM B 23.3.2 n 23.3.3 chopmynam.

YCTONYMBOCTb MaAKUX CTEHOK rohpoB Hag cpegHMMKM onopamMm Npu HepaspesHbIX CXemMax packnagku HacTuioB
nposepsetca no 23.3.4. YCTOMYMBOCTb CTEHOK CTYNEeH4YaToro nornepeyHoro ceyeHuss B HepaspesHblX HacTunax u3
npocdunen H75-750-0,8 (0,9) n H114-600-0,8 (0,9 n 1,0) npoBepsieTca Hag cpeaHNMKU onopamm B COOTBETCTBMU € 23.3.5
n 23.3.6 ¢ yyetom TpeboBaHum CI1 16.13330 k cTeHKe CXKXaTO-U30rHyTOro 3fIEMEHTA, YKPENIEHHOW NpoAoSibHbEIM pebpom
YKECTKOCTW.

23.3.2 MNMpo4HOoCTb M3rmbaemMoro HacTuna cnegyet NpoBepsiTb No hopmyne

Wi o’ (97)

roe M - pac4yeTHOEe 3Ha4YeHune narnbaroLero MOMeHTa B paccmaTpmnBaemMoM Ce4YeHUu;
Wﬂdll - MWUHUManbHbIN pacquHbM MOMEHT COMpoOTUBIIEHNA B paccMatTpunBaemMomM ceYeHuu, I'IpI/IHI/IMaeMbIIZ no

Tabnuue 59;
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Ry- pacyeTHOe conpoTmuBneHne usrnoby;
Y - KOO MULINEHT HAAEXKHOCTUN MO HA3HAYEHMIO.

23.3.3 MNpornb Hactuna fp OT HOPMaTMBHOI Harpy3Kku, onpeaensembli Kak ans 6anku ¢ MOMeHTOM uHepun £, ,
no Tabnuue 59, cnegyeT npoeepATb No popmyrne

npv nponeTte Hactuna § =3 m

=
fP_15D, (198)
npu 3 < =6 m

;
Fp vy (198a)

23.3.4 YCTOM4YMBOCTb CTEHOK rodhpoB Hag cpegHUMKM onopammn Hepaspe3HOro HacTuia BbiCOToM He Bonee 60 Mm
npoBepsieTcst No dopmyne

8] i
(_ +ﬂ} =m (199)
Op  Og ’

roe - HopMmarbHOe HanpshkeHue oT u3rnba, onpegensemoe no dopmyne (197);
T, - MECTHOE HanpshXeHue OT peakuum cpefHert onopebl, onpeaensemoe no gopmyne (200);

T - HOPMarnbHOe KPUTUYECKOe HanpsbkeHue, onpegensemoe no dopmyne (201), MMa;

T, - MECTHOE KpUTUYECKOe HanpskeHue, onpegensemoe no cdopmyne (202);

m=1 - Npu ONWpaHUM HacTuna Ha NpPOroH M3 AByTaBpa, ABYX LWBENNEpPOB MMM FHYTOCBAPHOIO 3aMKHYTOrO
npoduns;

m=0,9 - npu onnpaHnn HacTtuia Ha NporoH n3 oANMHOYHOro LwwBennepa,

25,
Sloe =~ (200)

rae Zp- onopHas peakums Ha ofjHy CTeHKy rodpa;
Z - LUMPMHA pacyeTHOro yvacTtka CTeHku rodppa, paBHas b+2# , Ho He 6onee 1,5h;

b - LpUHa MoJikKh nporoHa wunu Apyroro anemMeHTa Hecywux KOHCprKLI,I/IIZ NOKPbITNA, Ha KOTOprVI onunpaeTcA
HacCTun,

7 - paguyc ConpsiKeHUsi CTEHOK rodpoB C NosnkaMmu npodounss;

2
100on

T =ku*‘501[

By (201)
roe 4 - KOoMULMEHT, 3aBMCALLIMI OT XapakTepa HanpshKeHUN B y4acTKe 1 NpMHMMaeMbilil no Taénuue 60;
hy =k — 2(r +£)- pacyetHan BbicoTa ropa;
Ter = AKX JEy | specy &y- 8 MMa; (202)
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A - K09hDULMEHT, 3aBUCALLMIA OT pa3mMepoB CeYEHUSA CTEHKU U onpeaensembli no Tabnuue 60;

I - k0abpULMEHT, onpegensiembin No Tabnuue 61 B 3aBUCMMOCTU OT LUMPUHBI ONOPbI HACTUIA NPU YCNOBUU, YTO

B =15k - 2r)

£ z
Iy =0%-02—-|1-245=—
01 : " [ . ;3] , (203)
E ol G'!‘i <
Ecnu & =0,9 nnu - 0,4, TOo NnpMHMMaeTcs kIIIl =1,0.
Tabnuua 60
M A
apka Hactuna kg
H57-750-0,7 23,2 3,09
H57-750-0,8 26,6 3,19
H60-845-0,7 22,9 2,94
H60-845-0,8 26,2 2,91
H60-845-0,9 29,6 2,97
Tabnuua 61
b, MM 40 60 80 120 160 200
k 0,192 0,161 0,141 0,118 0,104 0,094

MNMpumevaHue - B nHTepBane mexay 3HavyeHWAMM, npuBedeHHbIMU B Tabnuue, koadduumeHT k onpeaensieTcs
NMHENHOW MHTEePNonAuUMen.

23.3.5 Tlpn npoBepke YCTOMYMBOCTU CTEHOK CTYMeH4YaToro MornepeyHoro ceyvyeHus B rogpax HepaspesHoro
NPOUIMPOBaAHHOrO HacTUNa ycTymn Ha CTEHKE paccMaTpuBaeTCcs Kak NpogosibHoe pebpo SKBMBANEHTHOWM >KECTKOCTM
(pycyHok 61).

a/l &
'j u
-
= 3
4]
%
3
LN
y b
e+

PucyHok 61 - YyacTok cTeHku (a), paccMaTpuBaeMblii kak pebpo XeCTKOCTU, U ero pacyeTHoe ceveHue (6)
23.3.6 lNpopgonbHoe pebpo XKeCcTKOCTUM B BUAE yCTyna AenuT CTeHKYy ropa Ha [ABa pacyHeTHbIX OTCeKa, BbICOThbI
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KOTOPbIX #1 M A7 paBHbI PACCTOSIHUAM OT BBIKPYXEK YCTyna [0 HWKHEN M BEpXHEi Mook HacTuna COOTBETCTBEHHO
(pucyHoK 62).

or Ty r

HB
\I"
i

1, 2 - pacyeTHblE OTCEKN MNaCTUHOK
PucyHok 62 - PacueTHas cxema Ansi NPOBEPKN YCTOMYMBOCTY CTYNEHYATON CTEHKM

YCTONYMBOCTb KaXOOro M3 OTCEKOB CTEHKW B HaOoMoOpHbIX 30HaxX HacTuna CYUTaeTCA obecneyeHHOW, ecnu
BbIMOJTHAKOTCA YCI1OBUA!

for 2k, Aoa =k,

roe #p - Hambonblias no YCroBUSIM YCTOMYMBOCTM LUMPUHA CXaTO-M3OTHYTOM MNACTWHbLI, 3aBUCALLAS OT 3HAYEHUs
KoappuLumeHTa <, onpefensemMoro no popmMynam:

|

f =
, (onsa otceka 1);

_5 7%

OL o (ona otceka 2),

specb O, = M /¥, - HanBonbluee cxuMaloLLee HanpsxeHue B oTceke 1, NPUHMMaemMoe CO 3HaKkoM "nmc";

Oy = G, (¥ — )y - HanpshkeHne, cooTBETCTBYIOWEE T, , Y NPOTUBOMOMOXHON PACHETHOMN rPaHNLIbI OTCEKa;

y - paccTosHMe OT OMOPHOW MONKWN rodpa 40 HENTPANbHOM OCU X-X €ro CeYeHus;

C - pacCTodaHue oT OFIOpHOIZ MNOJIKKN rocbpa no FOpMSOHTaﬂbHOVI OCM yCTyna Ha CTEeHKe;

le n W-IE' MOMEHTbI CONPOTUBIIEHNA Ce4YeHnA HacTuna, NnpuHMmMmaemblie no Tabnuue 59;

T - Hanbonbluee pacTarvBalllee HanpshkeHne B HAZOMOPHOM CEYEHUU HacTuma, NPYHUMaemoe CO 3HaKOM
"MUHYyC".

S8
kg = ——t¢
Mpn cr=0,5 3HaueHne # onpeaenseTcs no gopmyne 'IG.: (3mecb T, - B MIMa).

Mpn ez 1,0 3HaveHne # onpeaenseTcs no gopmyne
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f (2e— 1B
\J@c[(z— (14 7) +-Jo (1+7)° +4sﬂ ,

by = 3,26¢

roe Y- koahpUUMEHT, yYnUTbIBAOLLMI MECTHOE CMATUE M onpeaensembl no hopmyne

v=0422¢-1)Cp,,. f O, ;
- KoapMLMEHT, 3aBUCALLMIA OT XapakTepa HanpskeHUn B HaJOMOPHOM CEYEeHUM CTEHKU U onpeaensembiii no
dopmyne

B=14(20-T)-L
&)

¢

34ecb TD = Tl - cpegHee KacaTtesibHOoe Hanps>XeHne B OTCEKe 1, onpepgendemoe no (bopmyne
258
g = i1}

oty

T’D = 1:2 - cpegHee KacaTesibHOoe HanpsXeHne B OTCEKe 2, onpependaemoe no cbopmyne

5
"I:D = _I:I
-
B unHTepsane 0,5 < ¢t < 1,0 3HaueHue i onpeaenseTca NUHENHON MHTEPronAuuen Mexay 3HaveHusMn #g npu
r.=0,5u1 x=1,0.

Ecrm #q = fgwvnv %y = Ay, yCTOMYMBOCTL CTEHOK rO(HPOB CUMTAETCS HEOBECNEUEHHON, U PACHETHYIO HarpysKy
Ha HacTUn crneayeT YMeHbLUNTb.

23.4 KpenneHue HacTunoB

23.4.1 K nporoHam MoKpbITUS U APYTUM HECYLLMM 3NIeMEHTaM OrpayKAatoLnX KOHCTPYKLMI HAacTMN NpUKpennseTca
camMoHapesawwmmn 6ontamu [4] UM BUHTAMU C YNMOTHUTENbHBIMU LWANbaMu; K HECYLLMM CTanbHbIM KOHCTPYKLUSAM
TonwuHon ot 3 go 40 mm - npuctpenkon grbenamu. MNpu npoussoacTee paboT ¢ npucTpenkon awbenamu cnepyet
npuaepxmnBaTbCca NpaBun, ykasaHHbIX B [2].

(M3meHeHHas pegakuus, M3m. N 1).

23.4.2 Hactunbl, BbINOMHAWOWNE YHKUUIO FTOPU3OHTAlNbHbLIX CBA3EN B MNOKPbITUAX 30aHUA UKW yYuUTbIBaeMble B
pacyeTe Kak OUCK, B yrnax 34aHus M Mo BHELUHEMY KOHTYpPY MOKPbITUS Ha yyacTkax wupuHown 1,5 M, a Takke npwu

pacyeTHOM OTPULIATENbHOM AaBneHun Betpa cebie 1,5 kH/M 2 (153 krc/m 2) Heobxoaumo KpenuTb K HECyLLMM
KOHCTPYKUMSAM B KaXgoM rodpe Ha BCex onopax.

23.4.3 Hactun Ha KpanHuX ornopax u B CTblKax cnegyet KpenuTb B KaXAOM rodpe, Ha npoMexyTOoYHbIX ornopax
Hepa3spesHbIX HaCTUMOoB - Yepes rodp, KPoMe HacTMnoB Mo 23.4.2.

23.4.4 Tpodwmnn HacTuna cnegyet COeOUHSATb Mexay coboi NpoAonbHbIMU KpaWHMMKM MONIKaMu BHaXMecT C
MOMOLLIbI0 KOMOUHNPOBAHHbIX 3aKMENoK N caMmoHape3atoL X BUHTOB.

Lar kOMOMHMpPOBaAHHLIX 3aKNEenoK WM CaMOHape3alLlMX BUHTOB B MPOAOSbHLIX CTblIKaX HacTuna crnegyet
npuHUmaTb He 6onee 500 MM, Kpome crnydaes, NPeaYCMOTPEHHbIX 23.4.2.

23.4.5 CTbikn HacTuna no AnvHe crnegyeT OCyLWeCTBAATb Hag NPOroHamMy UnvM ApyrvMMu HECYLLMMW SrieMeHTamMm
orpaxgatoLmx KOHCTPYKLMNA.

WnpuHy onupaHua HacTuna crnenyet npuHumMatb He MeHee 40 MM Ha KpalHux m 60 MM Ha NPOMEXYTOYHbIX
onopax.
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24 PacueT cTanbHbIX paM KaK e4uHbIX HENIMHENHbIX CUCTEM

24.1 TlpoeKTMpoBaHWE CTallbHbIX paM CO CMfIOWHOCTEHYATbIMM KONTOHHaMW, BOCMPUHMMAIOLWMX MPOU3BOJIbHYIO
CTaTU4YeCKyto HarpysKy, 3a UCKMoYeHnem Harpy3ok oT kpaHoB 7K-8K pexumon pabotbl (no CI1 20.13330), nponssogmTcs
NPV BbINOMHEHNN OQHOTO U3 CrieayHoLMX YCIIOBUIA:

szm%f Zhwwm FlR =04,

roe £- napameTp pacyeTHOM Harpysku, C TOYHOCTBIO 0 KOTOPOTO 3afaHbl PACYETHbLIE 3HAYEHUSI HAarpy3oK;

F, - napameTp nepBoOi KpUTUYECKOW Harpysku Jiinepa, onpefensiembiii U3 pacyeTa Ha YCTOWYMBOCTb YMpYroi
pambl.

24.2 lNMpoBepka HecyLer cnoCoBHOCTU paMbl NPOU3BOAMTCS NO hopmyre

B =R, (204)
roe Pu— napameTp npefenbHoON Harpysku, onpeaensieMbii no opmyrne

1+ ot
a—1 y')

I [

L =5 , (205)

HO He Gonee =, ;

F,- napameTp npefenbHON NIacTU4eckon (MpUcnocobnsioLLeil) Harpysku, onpeaensiemMblit cornacHo 24.7;

£, - napameTp Harpysku NnacTM4eckoil yCTanocTy, onpeaensieMblii cornacHo 24.6;

—E_P_}ﬂm . L 5
FoTLTT

* q)OpMyJ'IbI COOTBETCTBYIOT OpUrnHarny. - I'Ipmmeanme narotoButens 6asbl JaHHbIX.

3pecb P"y - mapameTp Harpysku KpaeBoW TeKy4yecCTu, Mpu KOTOPOM BriepBble MOSBNAETCA TeKy4YecTb matepuana,
onpegensiembln cornacHo 24.5;

b - koa(pdMLUMEHT, yuuTbiBalOWKUN cooTBeTCTBME (OopM AedopMUpPOBaHUS W MOTEPU YCTOMYMBOCTU pambl,
onpegensiemblin cornacHo 24.7.

24.3 B 3aBMCMMOCTM OT 4YMCMNa OMacHbIX COYETaHU U BUAa HArpy3oK pacyeT pambl BbINOSHSAETCA OOHUM U3
creayroLmx cnocobos:

- nNpu GOmbLIOM YMCrie OMacHbIX COYEeTaHWI Harpysok, Korga pacdeT paMbl Ha KaXkdoe codeTaHue nooyepeaHo
TpebyeT 6GonbluMx 3aTpaT MalUMHHOTO BpPEeMeHW, napameTpbl iEjJ F. n b onpegensioTcs M3 pacyeTa pambl Ha

npucnocobnsemocTb, a napameTp £, - U3 pacyeTa Ha YCTOMYMBOCTb MPU MakCUManbHO BO3MOXHOW BepTUKaIlbHOM
Harpyske Ha pamy cornacHo 24.1;

- npu HebONbLUOM YuCre OnacHbIX COoYeTaHWN Harpy3ok pacydeT pamMbl BbIMOJIHAETCA Ha Kaxaoe co4eTaHue
noo4yepenHo, a B Ka4ecTtBe napameTpa npe,qeanoﬁ Harpys3ku ‘,_Du NPMHNMaEeTCA HauMeHbLUee U3 NOJNTyYEeHHbIX 3HAYEHUN.

24.4 Tlpn ncnonbL3oBaHUN MeToAa NepeMeLLeHNn eJUHUYHbIE peakUnn CKaTbIX CTEPXHEN MPUHUMAKOTCS COrnacHo
Tabnuue 62.

Tabnuua 62

Cxema cTepxHs BblpaxkeHns eanHNYHbIX peakunm

My My R
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EI wisihv—vcosv) | Bl wiv—sin) Bl v(l-cosw)

] 2-Zcosv-vsinv | ] 2-Z2cosv—vsinV 2 2 Zrosv—viain v

Ry 4

T4 = 3 ,'j_ B v*(l-cosv) Bl v(-cosv) | B Visav
3 ) ?2—2cos‘u—‘usﬁ1‘u F_E—Ecosv—vsinv F_E—Ecosv—vsinv
N R

2

1 - -
M, ; . Bl vAsin v 0 Bl wsnw
NT { osinw—vcosy ?_sin‘u—‘umsv

‘I
-~ Bl visnwv 0 E vicosv

B 7

S W —WCosW S W — WCOosW

24.5 MapameTp Harpy3ku KpaeBow TEKy4YeCTH %HpMHMMaeTCH paBHbIM

7
H= Pe(cz | ) (206)

rae 3Hak "nnioc” nepen pagmkanom oTHocuTcs K criydato €1 <0, a 3Hak "MuHyc" - kK cnyvato ¢y >0. KoadpduumeHTsl £qu
7 BbIYMCNAIOTCA AN NONEPEYHOro CeveHus, coaepxallero Hambonee HanpshkeHHoe BOMOKHO, Mo hopmynam:
__ OTWR, . _0TR, 4R (3 + Wor)

B My +Nr 0B (Mg + Mor) (207)

€1

SE

rope T

W - momeHT COnpoTuMBIIEHNA NOMEpPeYHoro ce4vyeHnda ana Hanbonee Hanpsa>XeHHOro BOJIOKHA;

Min Ay - HopmanbHas cuna n nsrvbaroLmii MOMEHT, onpeaenseMble U3 NIMHEeNHOro pacyeTta pambl Npu P=1 [ux
3HaveHus, NnpueBeaeHHble B chopmynax (207), NpUHUMAKOTCA NONOXUTENbHbLIMU];

MI:I:‘ - n3rndarowmnin MOMEHT B OCHOBHOWN CUCTEME paMbl, onpedensieMblii U3 NMHEeNHOro pacyeTa npu P=1.

Ecnn i’l«_{m- +E_J1-r =0, To napameTp ijonpe,qenﬂemﬂ no copmyrne

BIWR
F = S
POWR, 1435, (My + Nyr) (208)

OcHoBHada cuctema pambl obpasyeTcss u3 3agaHHOW pamMbl MOCTAHOBKOW (PUKTMBHBLIX OMOP MPOTMB FMMHEWHbIX
cMmeweHmn. Ons cBobodHbIX paM OCHOBHOW CMCTEMOW OydeT cooTBeTCcTByloWas HecBobogHas pama C (OUKTUBHBLIMU
onopamum B ypoBHe purenen. [Ons HecBoboAHbIX pam (UKTMBHbIE OMOPbl CTaBATCA Takmum 06pas3om, 4YTOObl OHM
NpensTCTBOBaNu NoTepe yCTOMYMBOCTM pambl MO HU3LLMM U MO BO3MOXXHOCTW HE NMPEnsTCTBOBANM Mo BbICLIMM (hOpMaMm.

24.6 MapameTp Harpysku NacTUHecKol ycTanocTu £, onpeaenserca oT HOPMAaTUBHBIX 3HAYEHW Harpy3oK npu
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NMOBTOPHO-NEPEMEHHOM Harpy>XeHun pambl N0 opmynam, naeHTu4HbIM dopmynam (206)-(208) ans Pj;c 3aMeHoNn N! Ha
0,35 MM, ; My na 0,35 AM u My wa 0,35 AMpy; . OuanasoHsl usmeHenus yeunmin AN MM 0

&My, onpemensoTcs AnNs pacyeTHOrO MOMEPEYHOro CeYeHWs, B KOTOPOM MMEEeTCsi HambonblumMii pasmax Kpaesbix
HanpsHXeHUN.

24.7 NMapameTpbl ;1 b onpeaensioTcst NyTeM annpoKcUMaLmy 3aBUCUMOCTY Pp = Pp {11} cTeneHHoM dyHKUMEN

P,=En (8= 01), (209)

roe - napameTp npefenbHOM NAacTUYEckoi (MPUCNOCOGMsIOLLEN) HArpy3Ku, onpeaensieMslit no AedOPMUPOBAHHOI

CXeme;
T| - ycnoBHoe 6e3pa3MepHoe nepemeLLeHre pambl.

MocTpoeHe KPUBOIA MPefenbHOTO paBHOBECUS (MPUCNocoGnsieMocTh) "B Gonbiuom" I = I (1) nponssoauTcs
CTaTMYECKNM, KUHEMATUYECKUM WK APYrMU U3BECTHBIMU METOAAMM.

24.8 Cratmdeckuin mMeTod NpPedernbHOro paBHOBECUS CBOOAWUTCS K HaxOXAaeHwuwo X T (unn #ax PP ) npwm
BbINOMHEHNN CNeayLWUX OrpaHNYeHni:

Mn""ﬂ?ziPpﬂ +ED:'PPEEPI:'(Pp)a (210)

3anncaHHbIX AnA BCeX paCHEeTHbIX nonepeyHbIX ceyveHun,

roe MJ‘!" OCTaTouYHble N3rMbaemMble MOMEHTbI B i-M pacyeTHOM cedeHun, onpeperndemble Mno Heﬂe(bopMMPOBaHHOVI
cxewme;

Hz:’ = HEJ:’ - ﬂ_{EI:';

Mpf!" npepnernbHble 3Ha4YeHUs n3rnbaroMx MOMEHTOB, BOCMpUHMMaeMble i-M pacyeTHbIM ceYeHnem, onpeaendemMmbie C

y4yeToM [OencTBMSA HOpMarbHbIX CWUM B KOMOHHaxX W MonepeyvHbix cun B purenax no dopmynam CI 16.13330.
HopmanbHble 1 nonepeyHble cubl ONPEAENSOT U3 JIMHENHOTO pacyeTa pambl.

KuHematunyecknin metoq npenefnibHoro paBHOBECUA CBOOUTCA K HaxXOXAEHUKo AT (VIJ'IVI FRaX Pp ) npu
BbIMNOJIHEHUM CleayrLwnx OrpaHMHeHMVIZ

(211)

3anncaHHbIX OAnAa Kaxagoro j—FO KMHEMaTU4eCKN BO3MOXKHOIo MexaHmn3ama nnactn4eckoro paspyLieHmna KOHCTpPYKUnKn,

roe J‘Elj- n D ; - pabota nonepeuHbix (aKTUBHbLIX) Harpy3ok npu P=1 u auccunaums 3Hepru COOTBETCTBEHHO,
onpenensieMble Ha pacCMaTPUBAEMOM MEXaHU3Me MIacTUYECKOro paspyLUeHus, onpeaensemMble no opmynam:

*’_qj = Z(Eﬂi +ﬂ?z:‘ﬂ}r—pi;
r

Dj =2Mpfz'qji ; (212)
i

3[ecb /i - HOMep MonepeYyHOro ceyeHusl, B KOTOPOM oBpasyeTcs NNacTUYECKUI LaPHUP;
ify - yron noBopoTa i-r0 MNacTUYECKOTO LUAPHWUPA; 3HaK CYyMMbl PacrpoCTpaHsieTCs Ha Bce niacTtuyeckue
LUaPHMPbI.
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Ob6a meToda cBOAATCA K 3adayvyamM MaTemMaTUyeckoro nporpaMmmMmmnpoBaHuns, TNIMHENHbLIM OTHOCUTESNBHO napameTtpa
T, ons peweHna KOToOpbIX NCNOJb3YKT CUMMNIEKC-MeTo.

24.9 PacyeT Ha MECTHYH YCTOMYMBOCTb BHELEHTPEHHO CXaTbIX W CXKaTO-U30rHYTbIX 3NIEMEHTOB NPOM3BOAUNTCS B
cootBeTcTBMM ¢ CI1 16.13330 C 3aMeHOI YCNOBHOMN rMBKOCTV A Ha NpUBEAEHHYI0 MBKoCTb A, . MpuBeaeHHas rmbkocTb

j'l..r NPUHNMAaETCA Mo COOTBETCTBYHOLWMM 3HAYEeHUAM KOS(beVILI,VIeHTOB m%f‘ m 9@, , roe KOSd)CbVIU,VIEHT CHWXEHUA

pacyeTHbIX CONPOTUBNEHUI (., onpedensieTcs no hopmyne

NE,
AR, (213)

YCTOMUYMBOCTb M3 MIIOCKOCTU [OENCTBUS MOMEHTa [OOIbkHa ObiTb obecriedeHa MOCTaHOBKOM CBS3EW B TeX
norepeYyHbIX cedvYeHunax, rae O6pa3yI-OTCFI nnacTtn4yeckmne LwapHupbl npun pacyete pamMbl MeToaooM npeaesibHoro
paBHOBECUA Nno YKECTKOMNMIacTU4YeCKon cxeme.

P =

24.10 PacyeT pambl NpoOM3BOAUTCA B CreayoLeM nopsigke:
a) onpegensoTcs npeaBapuTenbHble pasmepbl aneMmeHToB pamel no CI 16.13330;
©0) npoBepseTcsa 0bnacTe NPUMEHEHNs cornacHo 24.1;

B) BbIYMCIISIETCS NApaMeTp KPUTUYECKOI Harpyskv Jiinepa &, cornacHo 24.4;
r) BblYMCNSIETCA NapameTp Harpy3kn KpaeBow TeKy4yecTn matepuana %cornaCHo 24.5;

[1) BbIMMCIISIETCA NapameTp Harpysku niacTuieckom ycranoctu £, cornacHo 24.6;

€) cTponTCH KpuBasi NpeaenbHOro pasHoBecus (npucnocobnaemoctn) "B 6onbiom" cornacHo 24.8;

) BbIUMCNAOTCA NapameTpbl £ 1 b KpyBOiA NpeAenbHOro paBHoBecus "B GonbLLOM" cornacHo 24.7;

3) BblUMCNIAETCA NapameTp NpeaenbHoN Harpyakn £, n nposepsaeTcs Hecyllas cocoBHOCTb paMbl COrMacHo 24.2;

W) NpoBepsieTCs MeCTHas YCTOMUYMBOCTb 3fIeMEHTOB cornacHo 24.9;

K) MPOU3BOAMTCH YTOYHEHHbI NOAOOP CEYEeHMI SMEMEHTOB paMbl, €cnv napamMeTp MpeAenbHOW Harpysku
£, npeBbilIaeT pacyeTHbI napameTp Fi6onee yem Ha 5%.

25 MHoroaTaxHble 1 BbICOTHbIE 30aHUA

25.1 O6LMe nonoxeHus

25.1.1 Hecylmne KOHCTPYKLUM MHOFOSTaXHbIX U BbICOTHBIX 34aHWI Bbille hyHOAMEHTaA crnedyeT NpoeKTMpoBaTh B
cootBetctBun ¢ CIT 14.13330, CIN 16.13330, CIT 20.13330, CI1 63.13330, a Takke B COOTBETCTBUM C npaBuriammu
NPOEKTUPOBAHNSA CTanexene3o0eTOHHbIX KOHCTPYKLUUIA Y NpaBui NPOEKTUPOBAHMS BbICOTHbIX 3a4aHui 1 komnnekcos (CIl
267.1325800).

(N3meHeHHas pegakuus, Mam. N 3).

25.1.2 lNpoeKkTnpoBaHue HecyLMx KOHCTPYKUMWA 34aHUK cnegyeT nNpousBOAMTb C YYETOM UMX pacyeTHOro cpoka
cnyx0bl, KOTOPbLIV onpefensieTcs B cooTBeTCcTBUN ¢ TpeboBaHusamu FTOCT 27751 B 3aBUCMMOCTHM OT KIlacca COOPYXKEHUS.

25.1.3 OCHOBHbIMMK Hecywunmmn 3nemMeHTaMmm MHOIo3TaXHOro winM BbICOTHOINO 34aHuA, nNpoekTunpyemoro cC
npuMMeHeHneMm CTtalrbHbIX KOHCprKLI,I/lVI, ABNAKOTCA:

a) KOJIMOHHbI, BOCNpUuHMmMatrLine BCo nnm 60]'IbLIJyIO 4acTb BepTI/IKaJ'IbHOIZ Harpys3kun Ha 3aHue;

6) cuctema BepTuKarbHbIX CBA3eM B BUOE OTAENbHbLIX CBA3EBbLIX MIOCKOCTEN UMK B BUAE NPOCTPaHCTBEHHbIX AQep
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XKECTKOCTW;
B) Banku nepekpbITUK;
r) NnepekpbITUs;
4) ayTpurepHble KOHCTPYKL M.

25.1.4 Tlpn NpOEKTUPOBAHMMN MHOFO3TAXKHOIO WM BbICOTHOTO 3[4aHUSA WCMONb3YKT Creaylowmne BuUabl HECYLLMX
CUCTEM: KapKaCHyl [CBA3EBYI0 unuM pamMHO-cBsA3eByk, A0 30 aTaxewn, pUcyHok 63 a)], KapkaCHO-CTBONbHy [0 46
aTaxemn, pucyHok 63 6)], "Tpyby B Tpybe" ¢ ayTpurepHbiMy KOHCTPYKLMAMMK [0 60 aTaxken, pucyHok 63 g)], kopobuaTyto n
MHOrOCEKUMOHHYI0 kopobuyaTyto cuctembl [0o 100 ataxen u Bbilwe, pUCYHOK 63 &), d), e)]. KomnoHoBKa HecyLen cucTemsl
JomkHa obecneumBaTtb pauuoHanbHyo nepegady BepTuKanbHbIX U rOPU3OHTanbHbIX BO3AENCTBUN (OT BETPA U CENCMUKN)
Ha (PyHOAMEHT.

25.1.5 Ha atane npegnpoeKkTHOM NpopaboTku ocyLLecTBseTcs Nonck Hambonee acppekTUBHOM HECYLLEN CUCTEMBI
34aHMA C Y4eTOM OCOOEHHOCTElN OOBLEMHO-MMAHMPOBOYHbIX pellueHun 3gaHus. [Ons 3gaHun BbicoTon Gonee 100 m
crnepfyeT BbIMOSNHATb TEXHUKO-3KOHOMWYECKOE CPaBHEHME HE MeHee [ABYX BapuaHToB AN pasnuyHbiX BUAOB HECYLLUX
cucTem.

100 80...100

80, 60...90

60 | |

40 | N !
20...30

20,

|
B
: | | : Sl I 1
R R R o o o N o o A
aj &) 6) 2j a) e

(I'IyHKTI/IpOM YKa3aHbl NMJ10CKOCTU BEPTUKaJIbHbIX CBFI3el7I)

PucyHok 63 - KOHCTPYKTUBHbIE CUCTEMbBI MHOTO3TaXHbIX U BbICOTHbIX 34aHUN
25.1.6 lMpu BbIGOPE KOHCTPYKTUBHOW CUCTEMbI 34aHUS CriedyeT pyKOBOACTBOBATLCA CreAyoLLUMUN MOMOXEHUSMM:

a) co3aaBaTb CI/IMMeTpI/Il-IHbIVI nnaH 3gaHuna - Hanndmne AByx Unn xoTqa Obl ogHom ocun CUMMETPpUN;

0) ynpowaTtb KOHCTPYKTMBHYIO hOpPMY 34aHus MyTem: UCMONb30BaHWUS YETKOW CTaTUYECKOW U reoMeTpuyveckomn
CXeMbl; CO34aHus perynspHon (0QHOPOAHOW) ee CTPYKTYPbl C MPOCTLIMU 3fIEMEHTaMM U COMPSHXKEHNAMU;

B) KOHCTPYKTMBHO BbIAENATb 3MEMEHTbI, BOCMPUHUMAIOLLME TFOPU3OHTAlbLHYIO Harpysky (4ns 34aHuid BbICOTOM
6onee 100 m);

F) KOHUEHTPUpOBaTb KOHCTPYKUMW 3OaHUA O5d  BOCNPUATUA FOpM3OHTaﬂbHOIZ Harpyskm nytem co3gaHusa
BHYTPEHHUX U (MJ'II/I) BHELLHNX CTBOSIOB UMW UHbIX CUCTEM CBSI3EN;

[) pacnonaraTb 3J1IeMEHTbI, BOCTIPUHMMAIOLLME FTOPU3OHTaNbHY0 Harpy3ky paBHOMEPHO Mo MiiaHy 34aHus;

€) onpedensiTb pauMOHarnbHbIA Lar OCHOBHbIX BEPTMKASIbHbIX HECYLUMX 3NIEMEHTOB [KOMOHH U (1nu)
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cranexene3obeToHHbIX CTeH], y‘-II/ITbIBaI'OLLIMI7I paBHOMEpPHOE pacnpeneneHne Harpy3ok no nnaHy 3aaHud; cnenyert
CTPEMUTBLCA K TOMY, 4YTOObI pa36|/|B|<a KONOHH 1 6anok 6bina ¢ ognHaKoBbIMU UK KpaTHbIMU pa3Mepamu;

)K) nonepeYyHble ce4eHna KOJIOHH uin 3fieMeHToB YKEeCTKOM apmMaTtypbl NPOEKTUpoBaTb C MNPUMEHEHNEM (baCOHHOI'O
n al'lp06VIpOBaHHOI'O JIMCTOBOrO npokaTta U3 N3BeCTHbIX N UCCrneaoBaHHbIX cranewu;

3) pacnonaratb B MNfiaHe LEHTP MacC 3[4aHus TakuM o6pas3oM, YToObl MMETb MUHMMAasbHbIA 3KCLEHTPUCUTET K
LIEHTPY XXEeCTKOCTU hyHOaMEHTa;

1) obneryaTb KOHCTPYKLUN NEpPeKpbITMIA 3a cHeT obecrneyeHnss COBMECTHOM paboTbl MAUT U CTanbHbIX 6anok;

K) CHWXaTb BepTUKarnbHble Harpyskum 3a CYEeT MNPUMEHEHWsT COBPEMEHHbLIX MaTepuarnioB And MNepekpbITUN,
neperopoaok, CBETONPO3payHbIX U hacagHbIX KOHCTPYKLMNA;

n) Mcnonb3oBaTb fErkne HaBeCHble HapyXXHble CTEHOBble orpaxaeHus (NonHocbopHble unu cobupaemble Ha
nnoLlagke u3 3fIeEMEHTOB 3aBOACKOro U3roTOBIEHUS).

(N3meHeHHas pegakuusa, Mam. N 1).

25.1.7 ToBblleHNE NPOCTPAHCTBEHHOWM XXECTKOCTU KOHCTPYKTUBHbLIX CUCTEM MHOFO3TaXHbIX M BbICOTHbIX 34aHWI
cnepyetT obecneymBatbe NPUMEHEHNEM:

a) pa3BnTbIX B NfiaHe U CUMMETPUYHO PacnosioXXeHHbIX BEePTUKalbHbIX CBSI3eM N CTBOJIOB XECTKOCTH;

0) kopobByaTbIX KOHCTPYKTUBHBIX CUCTEM wmnn cuctem "Tpyba B Tpybe" ¢ 4YacTo yCTaHOBMEHHbIMU CTanbHbIMM
KONMOHHaMK BAOMb HAPYXHbIX CTEH 3aaHna (ans 3gaHumn BelcoTon 6onee 100 m);

B) KOHCTPYKTUBHbIX CUCTEM C PErYNSIPHLIM PACMONOXEeHUEM HECYLLMX KOHCTPYKLMI B NNaHe 1 Mo BbiCOTE 30aHus;
r) )KECTKUX Y3JOBbIX COMPSHKEHNA MEXAY HECYLLMMU KOHCTPYKLUSMU;
[) ayTpUrepHbIX KOHCTPYKLUIMA.

25.1.8 Hanbonee ahheKkTMBHO MNPOEKTUPOBaHWE ayTpUrepHbIX KOHCTPYKLUA B YPOBHE BEPXHUX TEXHUYECKMX
aTaxen n (B 3aBUCMMOCTU OT BbICOTbl 34aHWs) CPEOHNX TEXHUYECKUX ITaxen ANA panoHOB CENCMUYHOCTLIO 6 U MeHee
6annos. [1na panoHOB CTPOUTENBLCTBA CENCMUYHOCTBLIO 7, 8 1 9 6annoB HeO6X0AMMOCTb MCMOMb30BaHUSA ayTPUrepoB U
YPOBHMW UX PaCMONOXeHNs onpeaensoTcs pacyeToM.

25.1.9 XapakTtepucTvku ctanu Ansi OCHOBHbIX HECYLUMX KOHCTPYKUMIA, a Takke npaBuna Bbibopa MaTepuarnos
cnegyeT npuvHMMaTb cornacHo pasgenam 5 u 6 CIM 16.13330.2017, a cBapHbiXx M GONTOBLIX COEAMHEHWUA COrMacHoO
pasgeny 14 CI 16.13330.2017. Matepuanbl Ons cTanbHbIX KOHCTPYKLUUW Has3HayalT B 3aBUCUMOCTU OT rpynnbl
KOHCTpyKUuMin no npunoxexuutio B CIT 16.13330.2017, npu aTtom ans 3gaHvun Bbicoton 6onee 100 M Homep rpynmbl
KOHCTPYKLMI YMEHbLUAKT Ha eguHuuy (onsa rpynn 2-4).

25.1.10 BbonTtoBble COeAMHEHWS CTamnbHbIX KOHCTPYKUWMM (CTbIKA KOMOHH, Ganok, yanbl conpsbkeHuss banka -
KONMOHHa, 6anka - 6anka) NPoeKkTUPYT B BUAe (PPUKUMOHHBIX C KOHTPONMPYEMbIM HaTsxeHunem 6onTos. bonTel cnegyet
NPMHUMAaTbL Krnacca nNpoYHocTn He meHee 8.8 (ons 3gaHvm BeicoTon 6onee 100 m - He meHee 10.9) ucnonHenusa XJ1 ¢
rarikamu krnacca npoyHoCcTu He MeHee 8 (ans 3gaHui BeicoTon 6onee 100 m - He meHee 10.9) u wanbamn.

25.1.11 Matepwuanbl N Ux pacyeTHble CONPOTUBMNEHUS ANsi CBAPKU CTanbHbIX KOHCTPYKUWUIA cneayeT npuHUMaTth B
cootBeTcTBUM C npunoxeHunem M ClN 16.13330.2017.

25.1.12 lNMpwn ncnonb3oBaHWM B KOHCTPYKLUUSAX 30aHUA CTanu U MatepuanoB COeAMHEHUN, HE UMEIOLLUX aHarnoros B
cooTBeTCcTBYOWMX pasgenax CI1 16.13330, TpeboBaHuss K HUM crnefyeT ONpeaenaTb B pamKax Hay4YHO-TEXHUYECKOro
COMPOBOXAEHMS NPOEKTUPOBAHWSI 34aHUs1 B COOTBETCTBUM C TpeboBaHuamn TOCT 27751, a Takke nytem paspaboTku
TEXHUYECKNX YCINOBUN.

25.1.13 (UckntoyeH, Mam. N 3).

25.1.14 (UckntoyeH, M3m. N 3).

25.2 KOHCTpyupoBaHMe OCHOBHbIX HECYLUUX 3/IEMEHTOB
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KonoHHbI

25.2.1 KOMOHHbI - OoHM M3 Hambonee BaXHbIX KOHCTPYKTMBHbLIX 3MEMEHTOB BbICOTHOrO 34aHus, U BbIGoOp
paunoHanbHoOM OpPMbl MOMEPEYHOr0 CeveHusi, pas3pe3ka Ha SfIeMEHTbl MO BbICOTE W MNpoune akTopbl MOryT
NONOXUTENBbHO MOBMUATH Ha OOLLY0 METaNNOeMKOCTb 34aHus B LENIOM, NPOCTOTY y3roB NpUMbIKaHMs 6anok, yaoocTBo
N CKOPOCTb M3rOTOBMNEHUSI N MOHTaXKa KOHCTPYKUMIA. Tak kak obLias macca KOMOHH MOXeT cocTaBnATb Ao 60% obuien
Maccbl 30aHUS, OKOHYaTEITbHOE peLleHMEe O KOHCTPYKLMK KOJIOHH LOIMKHO NPUHUMATLCS NMOCcre BCECTOPOHHEro aHanusa
CneayroLnX KOHCTPYKTUBHbBIX U 3KOHOMUYECKUX DaKTOPOB:

a) MUHUManbHbIA pacxod CTanu u MUHUMarbHasi 3aHMMaemMas nnoLlajb Ha dTaxe;

©) MMHUManbHas TPYA0EMKOCTb M3rOTOBMEHMS;

B) MakCMMarnbHO BO3MOXHasi TUNu3aunsi NonepeYHbIX CEYEHMIN KONOHH B Npeaenax NpoekTMpyemMoro 34aHus;

I) MPOCTbIE Y3Ibl CTLIKOBKM KOJTOHH MO BbICOTE, @ TakkKe y3Ibl U3MEHEHMS! NMOMNEPEYHOro CEeYEHNs;

4) NPOCTbIE Y3ribl MPUMbIKAHNS Banok u CBA3EN K KONTOHHaM.

25.2.2 Ha pucyHke 64 npuBefeHbl OCHOBHbIE TUMNYHbLIE MOMEPEYHbIE CEYEHUST KONTIOHH MHOMO3TaXHbIX U BbICOTHbIX

3gaHun: "cnisiboBoe" cnnowHoe (&), coctaBHble kopobyatbie (6, €), ABYyTaBpoOBbIe (8, X) N KpecToBble (2, U), NPOKaTHbIe
AByTaBpoBble (0), KOTOpble MOryT BbITb YCUMNEeHbl AONONHUTENBbHLIMU JINCTaMU.

a) 6) €) 2)

| I — l
+ + | —
I | | |
e) HC) u)
e —
+ 1T
———

PucyHok 64 - NonepeyHble ceYeHNs KONOHH
25.2.3 Pa3amepbl ce4YeHUn KOSOHH criefyeT onpefensTb Mo pesynbTaTaM pacyeToB Kak OTAENbHOro aneMeHTa
Hecyllen cucTeMbl, Tak M B COCTaBe [MPOCTPAHCTBEHHOW pacYEeTHOW CXeMbl. Pa3mepbl MOMNepeyHbIX CeyYeHun
HasHaualoTCs, Ucxoas U3 TpeboBaHMIi K UX MPOYHOCTU M YCTOMYMBOCTU, a Takke, ucxogs u3 TpeboBaHUN K XKeCTKoCTH
30aHus B LenoM. MBKOCTb CTanbHbIX KOHCTPYKLUMI KOMOHH He OOoSMKHa npesbiwaThb 80.

25.2.4 KOHCTPYKL MU KOFTOHH NPOEKTUPYIOT NPOKaTHBIMW UM COCTaBHbIMW U3 NUCTa B BUAE ABYTaBPOB, KOpob4aTbixX
CEYEHUN, KPEeCTOBbIX MIN CMSIOWHbIX MPSAMOYIOMbHbIX CEYEeHUA M3 nncta. 3aMKHYTbIX (KOpob4vaTbiX, B TOM 4ucre 13
OBYTaBPOB) U KPECTOBbLIX MONEPEYHbIX CeYEeHUn cnegyeTt nsberatb, kak Hanbonee TPygOEMKUX B U3TOTOBIEHMM, CITOXKHbIX
npu cbopke CTbIKOB KOMOHH MO BbICOTE, @ Takke Npu BbIMOMHEHUW NPUMbIKAHUA TOPU3OHTasbHbIX KOHCTPYKLWIA.

25.2.5 lMonepeyHble ceyeHUs OBYTaBPOBbIX KOMOHH creayeT BbiGMpaTb Takum o6pas3oM, YToGbl BHYTpeHHee

paccTosiHue MexZy Monkamy COoefMHSIEMbIX ABYTaBpOB ObINO OAMHAKOBbLIM MO BCEW BbICOTE 3AaHus. KoHCTpykuuu
MOHTa)XHbIX CTbIKOB NPOEKTMPYIOT Ha CBapke unun 6ontax (pucyHok 65).
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PucyHok 65* - IMpumepbl NPOeKTUPOBaHUS CThbIKa KOMOHH MO BbICOTE

* IameHeHHas pegakums, Mam. N 1.

25.2.6 [ina KonoHH cnegyeT NnpuHUMaTh cTanu:

a) NoBbILWEeHHOW K Bbicokon npodHocTh (C390, C440) ANs HUKHUX aTaXew;
©0) Hu3konernpoBaHHble ctanu (C345) anst cpegHero ypoBHS 34aHus;

B) cTanu 06bl4HOM npoyHocTn (C255) ana BepxHUX aTaxewn 3a4aHus.

25.2.7 BHyTpW 3aMKHYTbIX COCTaBHbIX CEYEHWN crnegyeT npegycMmaTpusaTh pasmelleHne gnadparm C Lwarom He
6onee 40i.

25.2.8 (UckntoueH, N3m. N 3).

25.2.9 (UckntoveH, Nam. N 3).

25.2.10 lpu NpoeKTMpOBaHWUM CTbIKOB CTarbHbIX KOMOHH CcriefyeT YyuyuTbiBaTb BO3MOXHYK MepeMeHy 3Haka
NPOAOMNBHOIO YCUMUS MPU FOKaNbHOM paspyLlUeHUU KOHCTPYKUMWA. Ycunuve pacTskeHus (Mpyu ero Hanuuuu) cnenyet
onpenenaTb No npaBuiaM pacyeta KOHCTPYKUMA Ha ocoboe coyeTaHue Mnpu YpesBbldalHoOWM cuTyaumn. bontoBoe unu
CBapHOe COedVHeHMe 3IEMEHTOB KOJOHH CrefyeT pacCyuTbiBaTb OTAENbHO Ha OBa BMAA YCIMOBHbIX Harpy3ok (Kpome
OCHOBHOTO 1 0Cc060ro codeTaHus):

a) Ha ycunue pacTsxeHus, paBHoe 25% CXXUMAaOLWEro YCUnus B CTbike NPU OCHOBHOM COYeTaHuu;

6) Ha nonepedHyr cuny, paBHyto 2% cxumatoLlero ycnnuma B CTbike Npn OCHOBHOM COYeTaHuun (He3aBl/|CI/IMO BAOOJb
0beux rnaBHbIX ocel nonepevyHoro Ce‘-IeHI/IFl).

25.2.11 (UckntoyeH, MNam. N 3).
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25.2.12 (UckntoyeH, Nam. N 3).
25.2.13 (UckntoyeH, Nam. N 3).
25.2.14 (NckntodeH, Nam. N 3).

25.2.15 Tlpn npoeKkTupoBaHNN 0BETOHNPOBAHUS CTaslbHbIX KOMIOHH A1 MOBbLIWEHUss UX Npeaena OrHeCTOMKOCTU
unu Ona yBenuYeHuWs Hecywew CcnocobHOCTM, credyeT pPyKOBOACTBOBATbCA MNpaBuiiaMu  NPOEKTUPOBaHUSA
cTanexene3obeTOHHbIX KOHCTPYKLWNA.

lMepekpbimusi

25.2.16 KoHCTpyKUUM NepekpbITUiA NepeaaloT BCIO Harpy3Ky OT Beca nogen n 06opyaoBaHMs Ha KOMOHHbI U CTEHBI,
a TaKkke cnyxar Ansa nepefavv ropuMsoHTanbHbIX (BETPOBbIX U CENCMUYECKUX) Harpy3oK Ha CUCTEMbl BePTUKasbHbIX
CBSAI3eM UnM CTeHbl CTBOMNOB. Kpome TOro, B ypOBHE KaxOoro ataxa nepekpbiTme paboTaeT Kak XeCTKUA OUCK U
obecneuynBaeT HEU3MEHAEMOCTb KOHCTPYKLUIA 30aHNsI B TOPU3OHTalNbHOM HarnpaBleHnn.

25.2.17 MoHOMUTHbIE U COOpHble NAWUTbI MNepekpbiTUA (B TOM 4Wcre MO HeCbeMHOW onanybke w3
NPOUNMPOBaHHOrO HACcTWUMa) Npu NPOEKTUPOBaHUWN criegyeT 00beAMHATb CO CTanbHbIMKM Oankamun nyTem YCTaHOBKM
rMOKUX WNM XecTkux ynopoB. B cnydyae ecnu Ganka He paccmaTpvBaeTcsl Kak KOMOWHMpoBaHHasi (COBMECTHO
paboTawwasa ¢ xene3obeToHHbIM MepekpbITUeM), MMOKMe Wnu XecTkMe ynopbl HeobxoAumO CTaBWUTb TOSbKO ANS
packpenneHus cTanbHbiXx 6anok u3 nnockoctn (Tpebyemblin Lwar packpenneHus onpefensieTcs pacdeToM CTanbHbIX
6anok Ha yctomumBocTb B cootBetcTBuuM ¢ 8.4.5 CIT 16.13330.2017), a xene3obeTOHHOE nepekpbITUE cnenyet
paccumTbiBaTh OTAenbHO OT 6Ganok nepekpbltusa. B cnyyae ecnu Ganka paccmatpuBaeTcd Kak KOMOMHUpOBaHHas,
KOHCTPYKUMIO cnedyeT paccyMTbiBaTh Kak cTanexene3obeToHHy B COOTBETCTBMU C TpeboBaHuamu pasgenos 6 n 8 CIl
266.1325800.2016.

(N3meHeHHas pegakuusa, Mam. N 3).

25.2.18 CtanbHble 6anku nepekpbiTUiA NPOEKTUPYIOT U3 NPOKaTHLIX ABYTABPOB C NapasienbHbIMU FpaHsMU MOSOK
UMK B BUAE CBApHbIX OABYTaBPOB U KOpoOYaTbiX ceyveHuid. [Ona yHUgUKaumMm Takke UCMOMb3YT YCUMEHHYI0 MOSICHLIMM
NIMCTaMK CBapHYH UINN NPOKaTHyo 6arnky.

25.2.19 OnupaHue nNnNnTbl NEPEKpPbITUS OCYLLECTBNSIOT Ha BepxHUi nosc 6anok (mpu atom obecneuymBaeTcs ero
packpenneHue OT NOTEPU YCTONYMBOCTM) U Ha HXXHUI Nosic 6anok. Mpu onnpaHnm c6OpHbIX 1 MOHOMUTHBLIX KOHCTPYKLUUA
NepekpbITUA Ha HWKHUM nosc 6Ganok crnegyeT obecneymBaTb YCTOMYMBOCTb BEPXHEr0 CXaToro nosica nyTem
OMOHOMNWYUBAHNS UMM YCTAHOBKOW [AOMNOMHUTENbHbLIX FOPU3OHTamNbHbLIX CBA3€M B MMOCKOCTW BEpPXHero nosica wumnu
yBENUYEHNEM MONEepeyHoro ceuveHus And obecnedeHns yCTOMYMBOCTU 6e3 MNpPOEKTMPOBaHWUS  OONONHUTENbHbIX
MeponpusTuin. Bankn, Ha HWKHUIA MOAC KOTOPbIX MEPEKPbITUE OMMpaeTCsi TOMbKO C OOHOWM CTOPOHbI, crnegyet
paccymTbiBaTb Ha KpyyeHue ¢ y4etoM Tpebosanumi CIT 16.13330.

25.2.20 Ha pucyHke 66 npvBegeHbl BapuaHTbl packnagku 6anok Ha arneMeHTapHoOW sSueike NepekpbiTusl, KoTopas
obpa3oBaHa KONMOHHaMW MNW KONOHHaMn u cteHamu. LLar 6anok, Nno KoTopbIM yknaapiBaeTca NPOUIMPOBAHHbIN HAaCTUNM
nepeKpbITUSA, AOMKeH BbITb cornmacoBaH CO CNOCOBHOCTLI0 HAacCTUNa HeCTU COBCTBEHHbIN BEC BETOHHON CMECU Ha MOMEHT
6eToHupoBaHus. B crniyyae cbopHoOro nepekpblTus Wwar 6anok onpeaenseTcs KOHCTPyKuuen u pasmepamu nnut. Kpome
TOro, war 6anok JOMmKeH COornacoBbIBaTbCS C A4YENKON KOMOHH M BblTb €My KpaTHbIM. [1pyn manom Lare KonoHH (okono 3
M) pauMoHanbHbIM CYATaeTCHd NpUMMeHeHue packnagkm 6amnok HemocpeacTBEHHO MO OCAM KOMOHH (a, 6, 8). MNpwu ware
KONMOHH 6 M 1 Bonee pauMoHanbHOW CYMTAEeTCs CXema C rfaBHbIMW Gankamy BAOMb KOPOTKOW CTOPOHbI A4eek (&).
PacnonoxeHne BTopocTeneHHbix 6anok BOOMNb KOPOTKOW CTOPOHbI S4erikn (6, 8, €) cunTaeTcsl HepaumoHanbHbIM C TOYKK
3peHnss MaTepuanoemMKoCTW U YBENWYEHUs Yncna CTbIKOBbIX Y3MOB. TeM He MeHee €ro MOXHO MNPUMEHsiTb, ecnu
npeacTaBreHHble Bbille BapuaHTbl HeuenecoobpasHbl. Kaxayto KONMOHHY packpennstoT 6ankamu B ABYX MIOCKOCTAX U
pasMellatoT 6anku obonx HanpaeneHu No ocsaM KONMoHH. [ns 6onbwmx nponetos (0T 9 oo 20 M) UCNOMbL3YIOTCS CXEMBbI
C BTOpoOCTeneHHbIMK 6ankamu AByx ypoBHel (0, e). [aHHble BapuaHTbl UMeIOT HanbOonbLLUYO MO CPaBHEHWIO C APYrUMHM
MaTepranoeMKoCTb U CTPOUTENbHYIO BbICOTY.
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1 - rmaBHag b6arka, 2 - BTopocTeneHHas 6anka (nporoH), 3 - 6anka HacTuna

PucyHok 66 - BapuaHTbl packnagku 6anok nepekpbiTui
25.2.21 [lpn NpoOEKTMpPOBaHUM MNEPeKpbITUM C WUCMNOMb30BaHMEM COOPHbIX Xene3obeTOHHbIX NnuT cnegyet
obecneuynBaTb X COBMECTHOCTb PaboThbl NyTeM: yCTAHOBKM CTalbHbIX KPECTOBbIX CBA3EW MEXAY Yriiamu CMEXHbIX MuT,
6eToHMPOBaHMEM LUMOHOK MexXay GOKOBbIMM TOpLaMu NAnUT, UMEIOLLMX crneunanbHble yrnybneHus.

25.2.22 [1ns1 nepekpbITUA C HECbEMHOM onanybkon 13 cTanbHOro NUcTa cnegyeTt NpMMeHsTb Npodounu, umerowne
KOHCTPYKTMBHbIE 3MEMEHTbI - BbILUTAaMMNOBKA ANS YBENUYEHWUs] CTEMEHW cuennieHuss metanna ¢ 6eToHoM wunu 6es
BbILUTAMMOBOK. [INsi M3roTOBMEHWs Mpodunen CcTanbHOro HacTuna nepekpbiTUA C HEeCbeMHOW onanybkonm cnegyet
NPUMEHSITb PYJTOHHYIO cTanb Ansi XonogHoro npodunuposanus no FOCT 14918. TonwuHa ctanu gns npodwunen - ot 0,7

no 1,5 mm, npegen Tekydyectn ctanm - ot 230 go 350 H/mm 2 npyv OTHOCUTENBHOM YANMHEHUN - OT 16 0o 22%. Pacuet

nepeKpbITUIA, rae NPodunn ¢ BbilLTAMMNOBKaMU BbINOMHAT (YHKUMIO paboyeit apmaTypbl NUTbI, crieqyeT BbIMONHATL B
COOTBETCTBUW C MpaBUiaMm NPOEKTUPOBAHUSA CTanexene3obeTOHHbIX KOHCTPYKLMIA.

(N3meHeHHas pegakuus, Nam. N 3).
BepmukanbHbie cesi3u u aympuaepbl

25.2.23 Bo3moXxHble KOHUrypauum cBA3en Ha BepTUKarnbHbIX NMOCKOCTAX 30aHUN NoKasaHbl Ha pucyHke 67. Ux
KOHdUrypaums HUYeM He orpaHuyeHa, Ho Mo BbICOTE 34aHWSA CBSA3WN He AOSMKHbI NPEepbIBATLCA U MMETb FOPU30OHTarbHbIN
nepexoq Ha Opyron psia KOMOHH, Kak nokasaHo Ha 3-M U 4-M 3CKu3ax pucyHka 67. Hecyuwue cucteMbl C BHELUHUMU
kopobkamu (o6onoyvkamu) BKNOYalT B paboTy CBS3EBOW CUCTEMbl BepTuKarnbHble U FOPU3OHTarbHble 3nemMeHTbl (5-1
3CKM3) UK BOODOLLIE MCKIIOYAKOT UCMONb30BaHUE puUrenem u KOMoHH (6- ackm3). Cxembl HUKHErO psiia pUCyHKa 67 BriekyT
MPOEKTMPOBAHME CIOXHbIX Y3MOB MPOCTPAHCTBEHHbIX KOHCTPYKUMIM U HecTaHAapTHYt OpMY OKOHHbIX npoemoB. Ha
pucyHke 68 npuBeaeHoO pasHoobpasne BO3MOXHbIX POPM BepTuKarbHbIX cBa3en. OCHOBHas CIOXHOCTb MPU KOMMOHOBKE
CBHA3EN - y4yeT Hanvyuns NpoemMoB B BepTMKalbHbIX MMOCKOCTAX. B HekoTopbIX criyyasix MCMOnb3ylT CBA3M C
9KCLIEHTPUYHBIM KpenneHneM K purento [pucyHok 68 ), d)], ogHako npu yBenMYeHUN XEeCTKOCTU pUrens KeCcTKOCTb Takomn
AYENKM CBA3WM MPAKTUYECKM paBHa XXECTKOCTU CBA3erW C MOMHbIMU TpeyrofbHukamu. [pu ucnonb3oBaHuM cxembl O
(pyicyHOK 68) anemeHTbI CBA3eln M3rMbatoT KOMOHHbI, YTO CKa3blBAETCSA Ha NOBbLILLEHWUN UX METann0eMKOCTU.
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PucyHok 67 - KoHdurypaums cessen Ha BepTUKanbHbIX MIockocTsx (popma J1-o6pasHbix CBsi3en Noka3aHa yCNoBHO)
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PucyHok 68 - ®opMbl BepTUKanbHbIX CBA3€N MHOMO3TaXHbIX U BbICOTHbIX 30aHWUI
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25.2.24 [Ona 3paHun Bbicoton 6onee 100 m (o1 30 aTaxen M Bbille), B KOTOPbIX pauUMOHaNbHO MPUMEHSTb
ayTpurepHble KOHCTPYKLMK, cnefyeT pyKOBOACTBOBaTbLCA pPeKOMeHAauMsiMu, npuBefeHHbIMU Huxke. o acTeTnyecknm
COODpaXeHUsM pacrnonoXeHne ayTpurepHbliX KOHCTPYKUMWA palMOHanbHO COBMELLaTb C TEXHUYECKUMU 3ITaxamu.
AyTpurep - cuctema nepekpeLnBaroLLmMxcs hepM 1 onosicbiBatowen epmbl MO HAPY>KHBbIM KOFNIOHHaM U BepPTUKabHbIX
CBSI3eN, CoOeauHSIOWMX epMy C LieHTparnbHbIM CTBOMIOM (CTBonamu). Takke ayTpurep MoxeT ObiTb UCMOMb30BaH ANis
N3MEHEHWS LWara BHYTPEHHUX UMM HapY>KHbIX KOJOHH.

(M3meHeHHas pegakuus, M3m. N 1),

25.2.25 Tpun ycTponcTBEe OOHOrO ayTpurepa, ero pauuoHanbHOe MOMOoXeHWe 3aBUCUT OT BbICOTbl 34aHUs U
onpegensietca Ha pacctogHum (5/6...13/14)H oT ypoBHA Bepxa ¢dyHaameHTa. PacnonoxeHue BTOpPOro aytpurepa B
HenocpeacTBEHHON 6nM30CTU OT MepBOro (Ha CMEXHOM YPOBHE) AaeT 3aMeTHOEe YMEHbLUEHWE TFOPU3OHTalbHbIX
nepemMeLleHnn Bepxa 3aaHus. [na HeBbICOKMX 3gaHunm BbicoTon 40...50 ataxen (160...200 M) 1 MeHbLUe BbirogHee
yBENMMYMBaTb MOMEHT MHEepuun fapa KeCcTKOCTW, YeM yCTaHaBNMBaTb CIIOXHYK cucTemy aytpurepos. [Ona 3gaHui
BbicoTOM 65...80 aTaxen BMeCTO ABYyX ayTpPUrepoB, PacnosioKEHHbIX HA pasHbIX YPOBHSX, LernecoobpasHo MCrnorb3oBaThb
OBYX3TaXHble ayTpurepbl (B TOM uucne ans 3deKTUBHOIO CHMXKEHUSI nepuoga nepBor opMbl COBCTBEHHbLIX
konebaHuin). B cnydvae, korga Ha HWKHUX 3Taxax 34aHust O M3MEHEHMs Lara KOJIOHH OBCTpourkm Heobxoamma
onosicbiBatolass depma, He creayeT CBs3blBaTb €€ C SIAPOM XXECTKOCTM BepTUKalbHbIMW CBA3SIMM, TaK Kak Mpu
HEe3HauYNTENbHOM YBENUYEHMUM XECTKOCTW 30aHus YBENMMYMBAETCS TPYOOEMKOCTb YCTPOWCTBA [AAaHHOWM KOHCTPYKLMW.
Takke YCTaAHOBMEHO, 4YTO ayTpUrepHble KOHCTPYKLUW He BIMSIIOT Ha YCKOPEHMSI OTKIOHEHMW Bepxa 34aHui OT
ONHAMUYECKOTrO AEWCTBMSA BeTpa, KOTOPble MOXHO MOHM3UTh MyTEM YBENWYEHUs] XKECTKOCTW sapa UMM MHbIMU
KOHCTPYKTMBHBIMU MEPOMPUATUAMMN.

25.2.26 Hanbonee paunoHanbHOE pacnofioXeHue BepTUKanbHbIX CBSA3eN ayTpurepa, Korga OHU PacronOXeHbl
paBHOMEPHO MO NnaHy 34aHus, TO eCTb MX LWar no BCeMy MnepumeTpy 34aHusd npumepHoO oguHakoB. He cnegyet
NMPUMEHSATL CXEMbI, MPU KOTOPbIX BEPTUKANbHbIE CBA3W YCTAHOBMEHbI TOMBKO NO ASIMHHON CTOPOHE 34aHus, @ 0COBEHHO -
TONbKO MO KOPOTKOW. PaumoHanbHOW OpPMON BEPTUKANbHOMW CBA3M C TOYKM 3pEeHust pacnpepeneHus ycunun B
KOHCTPYKLUMM ayTpurepa v HWKenexawmx aTaxen aBnseTcs HUCXOOSALWMUA OT CTBOMA XECTKOCTU K KOJIOHHaM OBCTPONKM

pacKoC C COOTHoOLLeHUeM cTopoH &, ;=175 (roe 5, - wnpuHa BepTukanbHoi cesian, \H,;, - BbicoTa BepTUKanbHOM

cBA3un). [na obneryeHmss KOHCTPYMPOBaHWUA Y3MOB NMPUKPENneHne packoca K KONoHHaM 06CTpolikM criefyeT BbIMOMHATh
LIAPHUPHBIM, @ K SIAPY - )XECTKMM, @ BMECTO OMOSiChIBalOLLEN hepMbl YBENUUMBATL KECTKOCTM Ha BCHO BbLICOTY 34aHuWs
TOMbKO TEX KONIOHH, KOTOpble pachofioKeHbl B MIOCKOCTW BepTMKanbHbIX CBA3el; AenaTb paspbiBbl B peLUETKe
onosicbiBatoLel depmbl, TO eCTb packochl ONosiCbIBatoOLLEN depMbl credyeT pacnonaraTb TOMbKO B HEMOCPEACTBEHHOW
6nM30CTN OT BEpPTUKarbHbIX CBA3EN.

25.2.27 Ecnv BbICOTa TEXHUYECKOrO 3Taxka, Ha KOTOPOM MpeAnonaraeTcs pa3meLleHne aytpurepa MeHee 4 M, npu
npoekTupoBaHun Hanbonee yagobeH BapuaHT ¢ nepopupoBaHHON BANKON-CTEHKOM BbICOTOW, paBHON BbICOTE 3Taxa Unm
6espackocHou chepmon Bupengens.

25.2.28 Bcnepcteve TOro, YTO ayTpuUrepHble 3TaXW pacrofiaratoTcsl COrnacoBaHHO C TEXHUYECKMMM, crepyeT
yCcTpaMBaTb ayTpurepbl Ha BepxXHEM 3Taxe W B cepeavHe 34aHusi. PaumoHanbHasi KOHCTPYKTMBHAasi Cxema, Korga
ayTpurep, pacnofioXeHHbIA B cpedHel 4acTv 34aHWs U UMEIOLLMA HEe3HA4YUTENbHOE BIUSIHWE Ha XECTKOCTb BCeW
KOHCTPYKUMMN 34aHUsi, He UMeeT onosickiBaloLen dpepmMbl, a BCE €ro y3rbl - WapHuUpHble. OTCYTCTBME OMOSIChIBaOLLEN
depmbl KOMMEHCUPYETCS MOBLILLEHHOWM >KECTKOCTbIO KOMOHH Ha BCH BbICOTY 3[4aHWsl, PacrofioXXeHHbIX B MIOCKOCTU
BEPTUKamNbHbIX CBsi3el ayTpurepa. BepxHuii ayTpurep crieqyeT BbIMOMHATL MO CXEME, NPY KOTOPOW BCe Y3rbl KpenneHus
BEPTUKAmbHbIX CBSA3Ei K s4pY KECTKOCTU M OnosichiBatoLLen (hepmbl XKeCcTKue, a KpensieHne BepTuKamnbHbIX CBS3eW K
KOJIOHHaM MepumeTpa - WapHUpHoe. Takasi KOMMOHOBKA CYLLECTBEHHO 06ner4yaeT MOHTaX MEeTanIMYeCKUX KOHCTPYKLIWIA,
MO CPaBHEHMIO CO CXEMOIA, B KOTOPOW 06a ayTpurepa UMelT orosicbiBatoLLyo hepMy U GOMbLLIOE YMCTIO KECTKUX Y3MOB
(pasHMUa B rOpU3OHTanbHBIX MEepeMeLleHnsiX Bepxa 34aHuii Mexay ABYMsSl CXeMamu cocTaBnsieT meHee 1%, a B

YCKOPEHUSX - okoro 1,5 mMm/c 2).

25.3 PacyeTr
25.3.1 PacuyeT cTanbHblX KOHCTPYKUMA MHOrMO3TaXHbIX W BbICOTHbIX 3[4aHUW criegyeT BbINOMHATL MO
NPOCTPaHCTBEHHOW pacyeTHon cxeMe ¢ ydeToMm pasgena 4 Cl116.13330.2017.

25.3.2 PacyeT no nepBon M BTOPOM rpynnam npegenbHbiX COCTOAHUA CTanbHbIX KOHCTPYKUMA, UX COeaUHEHWI
cnegyeT BbINONHATL B cooTBeTcTBUM ¢ CIM 16.13330.

25.3.3 PacyeTr Ha ycTOMuMBOCTb (POPMbI U MNOMOXEHUA BbLIMNOMNHAKT Ha AENCTBME pacYeTHbIX MOCTOSHHbIX,
ONUTENbHBIX U KPaTKOBPEMEHHbIX Harpy3oK.
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[nsa BbICOTHbLIX 30aHUIA CO CTamnbHbIM KapkacoM KO(dULIMEHT 3anaca no yCTon4MBoCTU POPMbI AOMKEH OblTh He
meHee 1,3.

25.3.4 Kak nokazaHo B 7.1.8, yuuTbiBaeMbll Mpu pacdeTe LEHTpanbHO CXaTbIX KOMOHH Ko3apduumeHT F

CﬂyanIHbIVI OKCLUEeHTpUcnTeT #5 He Yy4YuTbiBaeT B NoJSTHOM Mepe KOHCTPYKTUBHbIE OCOOEHHOCTM MHOFO3TaXHbIX U

BbICOTHbIX 34aHUN. Kpome TOFO, KOJSIOHHblI HWXHUX 3TaXenh WMeELT Manyr YyCIiOBHYHO rmbKoCcTb, M 3Ha4deHue
KOS(*)(*)I/ILI.VIGHTa lT-|:'I'I[.')VIGJ'Il/I)Ka(i‘TCFI k 1,0. K HecoBepLIeHCTBaAaM, XapaKTepHbIM AJ1A KOJIOHH MHOro3TaXHbiX U BbICOTHbIX

30aHUIN, OTHOCATCS:

a) OTKINOHEHWE OCEeN BEPXHEro M HWKHEro CEeYEeHW 3rnemeHTa OT CTPOUTENbHbIX OCEeW 3OaHus, B pesynbTaTe
KOTOPOro OTNPaBOYHbIV 3NIEMEHT pacnosiaraeTcs NoA YrioM (=) OTHOCUTENbHO BEPTUKANBHOW Oocu [pucyHok 69 a), 6)];

0) HeTOYHOE (3KCLEHTPUYHOE) COBMELLEHME OMOPHbBIX CEYEHUIN CMEXHBIX 3IEMEHTOB KOMOHH £ [pucyHok 69 8), 0)];

B) HEMJIOTHOE NpureraHne pesepoBaHHbIX TOPLIOB B CThIKE U 3anofHEHWE KX NoaKnaakaMu [pucyHok 69 2)].

a) a) 8) 2) d)

LY
O

Pperep. mopey

Mo padra

PucyHok 69 - lNorpeltHocTn, BO3HMKAOLME NPU MOHTaXe KONMIOHH MHOTOSTaXHbIX 30aHWUN
25.3.5 [Ina MacCUBHbIX KOMOHH BbICOTHbIX 3[4aHUN 3HAYEHUS HaMpsPKEHUKW, onpefdeneHHble C y4YeToM BCeX
HecoBeplweHcTB [cMm. 25.3.4 a), 6)], npucywmx nogobHOro BMAa KOHCTPYKUMAM, MpeBbiwaloT A0 7,2% HanpsXeHus,
onpegeneHHble B cootBeTcTBuM ¢ CI 16.13330. [ins obecneveHust NpoYHOCTM KOMOHH 3a4aHui BbicoTon 6onee 100 M u
ansi bornee MOMHOrO yyeTa BIUSHMS BCEX HECOBEPLUEHCTB Ha HanpsXeHHO-A4edOPMUPOBAHHOE COCTOSIHWE KOSIOHH,
HeobX04MMO yBENMYMBATL BHYTPEHHME YCUIUS B KOJTOHHAaX B MEeCTax pacnofioXeHUs CTbIKOB OTNPaBOYHbIX 3NIEMEHTOB
(n3rnbatoLme MOMEHTBI M MONepPeYHbIE CUMbl) HA CrieayoLne BENNYUHbI:

M=+, QZ@QN+EJQ, (214)

rne Mu £ - 0ononHUTENbHbIV M3rMBatoLLmMii MOMEHT U1 noriepevHas cuna B CTbIKE;
N - npogonbHasa cuna B ypoBHE CTbiKa OT OCHOBHOIO COMETaHUs Harpysok;

=SV TV 40, fi'g - KO3(h(PUUMEHTbI ANA BbIYUCIIEHNA COOTBETCTBYIOLWIMX YCUMWIA, NPUHMMAaEMble Mo
pe3ynbTaTtam CTaTUCTMYECKOro aHanusa cry4aiHblX BeNUYMH OTKIOHEHUIA B COOTBETCTBUM C Tabnuuen 63.

Tabnuua 63

[NonepeyHoe CunoBast NNOCKOCTb Ycunue, kHm, kH
cevyeHune

dys, g By, 2g
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M 0,007 -8,92
AsyTasposoe MnockocTs iy 007, e,
Q 0,006 -20,06

Mnockocts Edpin m 0,008, -9,46,

L 0,001 -2,31

KopobuaToe Jiobas M 0,014, -37,15,
Q 0,002 59,01

25.3.6 (UckntodeH, Nam. N 3).
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