CI 16.13330.2017 CtanbHble KOHCTPYKLUUM C 28.08.2017 pevictByeT, B3ameH

C16.13330.2017

cBO[ NMPABUN

CTAJIbHbIE KOHCTPYKLIUA

Steel structures

AxTyanuampoBaHHas pepakuua CHwull 11-23-81*

OKC 01.080.10
[ata BBegeHus 2017-08-28

Mpeaucnosue

CBepeHunsA o cBOAe NpaBun
1 UCNOJTHUTENU - AO "HUL, "Ctpoutenscteo” - LLHUNCK nm.B.A. Kyseperko, MITCY, CMN6rACY
2 BHECEH TexHnyeckum koMuteToM Mo ctaHgapTmsauum TK 465 "CTtpoutenscteo”

3 TMOArOoTOBNEH «k yrBepxgeHwo [enapTaMeHTOM _FpagoCTpOUTENbHOM AESATENbHOCTM W apxuTekTypbl  MuHucTepcTBa
CTPOUTENBLCTBA U XKUIMLLHO-KOMMYHanbHOro xo3srctea Poccunckon ®eaepaumm (MuHcTpor Poccun)

4 YTBEPXXOEH npukasom MuHucTepcTBa CTPOUTENBCTBA. U XKUMMLLHO-KOMMYHarbHOro xo3siictea Poccuiickon ®epepauum ot 27
deBpans 2017 r. N 126/np v BBeaeH B aenctaue ¢ 28 aBrycta 2017'T.

5 BAPET'MCTPUPOBAH deneparnbHbIM areHTCTBOM MO TEXHUHECKOMY PEeryrpoBanmio n meTpororum (PocctangapT). Mepecmotp Cr
16.13330.2011 "CHwuI 1-23-81* CTanbHble KOHCTPYKLUMM'

B cnysae nepecmompa (3aMeHbl) unu OmMMeEHbI Hacmosiuwe2o ceoda Mpasus _coomeemcmeyrwujee ysedomieHue 6ydem
onybnukosaHo 8 ycmaHosreHHoM nopsioke. Coomeemcemeytowast UHGhopmayusi, yeedoMIieHUe U MeKcmbl pasMewarmcs makxe 8
UHghopmayUoHHOU cucmeme obujeeo ronb308aHus - Ha oghuyuanbHom catime paspabomyuka (MuHcmpou Poccuu) 8 cemu MlHmepHem

BHECEHbI: nonpagka, onybrmkoBanHas B8 UYC N 10, 2018 rog; nonpaska, onybrmkoBaHHas B UYC N 7, 2021 rog; nonpaska,
onybrmkoBaHHas B YC N 4, 2023 rog, BBeaeHHas B genctaue ¢ 28.02.2023

rlOI'IpaBKVI BHECEeHbI n3rotoButenem 6asbl AaHHbIX

BHECEHbI: WameHenve N 1, yTBepOoeHHOe W BBeAEHHOE B AEWCTBME MpuKka3oM MuHUCTEPCTBA CTPOUTENbCTBA W KUMMLLHO-
KOMMyHarnbHoro xosswcTtea Poccuiickon ®enepaumm (MuHctporn Poccum) ot 16 asrycta 2018 r. N 530/np ¢ 17.02:2019; N3meHeHne N 2,
yTBEpXOEHHOE M BBeJeHHOe B AeWicTBue npuka3oMm MuHUCTepcTBa CTPOUTENbCTBA M KMIMLLHO-KOMMYHarbHOro xo3smctea Poccuiickon
Pepepauvm (MuHcTpon Poccum) ot 4 gekabpsa 2019 r. N 769/np ¢ 05.06.2020; NaveHeHve N 3, yTBepaeHHoe 1/ BBedeHHOe B AelCTBUE
npukasoM MuHUCTEPCTBa CTPOUTENLCTBA W XKUIMMLLHO-KOMMYHarbHoOro xosamnctea Poccuickon ®epepauum (MuHctpon Poccun) ot 15
nekabpsi 2021 r. N 946/np ¢ 16.01.2022; V3aveHeHne N 4, yTBepXOeHHOe W BBeAEHHOe B [eWwicTBMe npukazom MuHucTepcTBa
CTPOUTENBCTBA U XUMMLLHO-KOMMYHanbHoro xossnctea Poccuiickon ®epepaumm (MuHctpon Poccum) ot 31 masa 2022 r. N 434/np ¢
31.05.2022; W3meHenne N 5, ytBepxgeHHOe W BBedeHHOe B [JeWCTBME npuka3oM MwuHMCTepcTBa CTPOUTENBCTBA M XKUMLLHO-
KOMMyHarnbHoro xossinctea Poccuiickon ®epepauym (MuHcTpoin Poceun) ot 27 monst 2023 r. N 448/np ¢ 28.07.2023

Namerennst N 1, 2, 3, 4, 5 BHeceHbl usrotosuternem 6asbl AaHHbIx no Tekcty M.: CtaHgaptuHdopm, 2019; M.: CtaHgapTtuHgopm, 2020;
M.: drBY "PCT", 2022; M.: dI'BY "PCT", 2023
BseneHue
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CI 16.13330.2017 CtanbHble KOHCTPYKLUUM C 28.08.2017 pevictByeT, B3ameH

HacTtosiupw ceoa npaBun paspaboTtaH B cootBeTcTBUM ¢ PeaepanbHbiM 3akoHoM oT 30 gekabps 2009 r. N 384-03 "TexHundeckui
perfnameHT o 6e30MacHOCTU 30aHWIA U COOPYXEHWIA".

MepecmoTtp CIM 16.13330.2011 BbINONHEH aBTOpPCKMM KomekTeoM AO "HUL, "Crtpoutenscteo” - LUHUNCK um.B.A KydepeHko (a-p
TexH. HayK U.U.Bedsikos, Ao-p TexH. Hayk [1.[].00ecckul; kaHa. TexH. Hayk M./.[ykosa, kaHA. TexH. Hayk [].B.KOHUH, KaHO. TexH. Hayk
M.P.Ypuukud;, kaHg. TexH. Hayk M.U.@apcpens, kaHa. TexH. Hayk 6.C.LiemnuH; wix. C.B.['ypos); HAY MI'CY (a-p TexH. Hayk A.P.TyCcHUH);
3AO "3OpkoH" (g-p-TexH. Hayk .U.Benbili); APCC (vHx. [.C.Epemees, nix. A.A.Cockos).

NameHeHve N 1k HacTosiemy cBody npaBun paspabotaHo aBTopckum komnektusom AO "HUL "Crtpowutensctso” - LIHWNCK
mm.B.A.KyuepeHko  (pykoBoautenb - O-p TexH. Hayk U.U.Bedsikos; wcrnornnuterm - O-p TexH. Hayk [1.[.00ecckull, kaHg. TexH. Hayk
M.N.l'ykoea, kaHa. TexH. Hayk [.B.KoHUH, kaHa. TexH. Hayk M.P.Ypuuykud, kaHg. TexH. Hayk M.U.@apgbernib, kaHa. TexH. Hayk [].B.Conoenes,
C.B.l'ypos).

Namernene N 2 «k CI 16:13330.2017 paspabotaHo aBTopckum komrektmeom AO "HWL "Ctpoutenbcteo" - LHWNCK
um.B.A.KyuepeHko (pykoBoautenb - O-p TexH. Hayk U.U.Bedsikos; vcnomnnuterm - O-p TexH. Hayk [1.[.00ecckull, kaHg. TexH. Hayk
M.U.l'ykosa, kaHa. TexH. Hayk [J.B.KoHuH, xaHg. TexH. Hayk M.P.Ypuukul, kaHg. TexH. Hayk M.U.@apcpenb, kaHO. TexH. Hayk
E.P.MauenuHckuti; C.B.['ypos); 000 "HUMWN" 3PKOH" (a-p TexH. Hayk [.U.Benwiti); OO0 "MO "OHeproxene3obeToHHBeCT"
(K.I".Pomaros); OO0 "dupma YHUKoH" (kaHa. TexH. Hayk B.B.KamowuH).

MaveHenne N 3 k CI 16.13330.2017 - paspabotaHo aBTopckum korektmBom AO "HUL "Crtpoutenscteo" - LIHWNCK
um.B.A.KyuepeHko (pykoBoauterns - A-p TexH. Hayk U./.Bedsikos; UCNONHUTENM - KaHa. TexH. Hayk M.U.[ykoea, [.B.KoHuH, [.B.Conosbses,
M.P.Ypuukut, M.U.®@apgensb, C.B.[ypos), OO0 "HUMN" SPKOH" (o-p TexH. Hayk [.M.Benbil, kaHg. TexH. Hayk [1.A.[lamkuH,
A.A.CmupHos); TAY HO "YnpaBneHve rocakcneptusbl” (kaHg. TexH. Hayk A.E.CesimoweHKo).

Mavenenne N 5 k CI 16.13330.2017 'paspabotaHo asTopckum komektvBom AO "HWUL "Crtpoutenscteo" - LHWNCK
um.B.A.KyuepeHko (pykoBoguTerb - AO-p TexH. Hayk-U.M.Bedsikos; vcnonHuterm - kaHg. TexH. Hayk [.B.KoHuH, A.P.Onypombu; wvHX.
1.B.HaxearnbHo8).

(NameHeHHas pegakums, Mam. N 1, 2, 3, 5).

1 O6nactTb NpUMeHeHus

1.1 Hactosiumii cBog npaBun ycTaHaBrmMBaeT TpeboBaHMA W pPacrnpoCTpaHsieTCsl Ha MPOEKTUPOBaHME W pacyeT CTallbHbIX
CTPOUTENbHBIX KOHCTPYKLUA 30aHUA U COOPYKEHWUA PasfM4HOro HasHadeHus, paboTatouyx npyu Temnepatype He Bbiwe 100°C n He Hwke
MuHyc 60°C.

HacTtosiuwit cBop, npaBun He pacnpoCTpaHseTCs Ha NPOEKTUPOBAHME CTarbHbIX KOHCTPYKLMIA MOCTOB, TPaHCMOPTHLIX TOHHENEN U TpyD
MOA, HACbIMSIMU.

1.2 Mpun NPOEKTUPOBAHUM KOHCTPYKLWIA, HAXOAALWMXCA B OCOObLIX YCrOBUSIX SKCNyaTaumy. (Hanpumep, KOHCTPYKLUMIA JOMEHHBIX NeYel;
MarucTparsbHbIX U TEXHOMOMMYECKMX TPYOONPOBOAOB; Pe3epByapoB ChELMANbHOrO Ha3HAYeHWs; KOHCTPYKUWIA 34aHUIA, NOABEpPraloLLyXcs
CeCMUYECKUM  BO3OEVCTBUSIM, WHTEHCMBHbIM BO3OEWCTBMSIM  OFHA, TemnepaTypbl, paguaumv, arpeccuBHbIX Cpef; KOHCTPYKLUN
rMOPOTEXHUYECKUX Y MENMOPATUBHBIX COOPYKEHW), KOHCTPYKLUWIA YHUKANbHBLIX 30aHUA U COOPYXEHWI, 3AaHUA aTOMHbIX 3MEKTPOCTaHUMA, a
TaKkKe  KOHCTPYKUMA  cneumanbHblX — BWOOB  (Hanpumep, nNpeaBapuTernbHO — HanpsKeHHbIX,  MPOCTPaHCTBEHHbIX,  BUCSYMX,
cTanexene3obeToHHbIX, CTamnbHbIX TOHKOCTEHHbIX W3 XONIOAHOMHYTbIX OUMHKOBaHHLIX MPOUIEn M rodpuvpoBaHHbIX JMCTOB C
caMoHape3alowmMn BUHTaMm), criegyeT cobniogaTte TpeboBaHus, NpegyCMOTPEHHbIe COOTBETCTBYHOLWIMI HOPMaTUBHBIMU AOKYMEHTaMW, B
KOTOPbIX OTPaXKeHbl 0COBEHHOCTM PabOoTbl 3TUX KOHCTPYKLMA.

(N3meHeHHasn pegakums, Mam. N 2).

2 HopmaTuBHbIe CCbIIKN

B HacTosiwem cBoge npaBwvIn Ncnosib30BaHbl CChIJIKX Ha crieayloupme HOpMaTUBHbIE OOKYMEHTbI:

OCT 839-2019 MpoBoga Heu3onupoBaHHble AnA  BO3AYLWHbLIX FWMHUIA - AniekTponepeaayun.
TexHu4yeckue ycnosus

FOCT 23118-2019  KoHCTpyKuuM cTanbHble cTpouTenbHble. Obwme TexHNYeckne ycrnosusi

FOCT 3822-79 MpoBonoka GumeTannuyeckas cranemeaHas. TexHuyeckme ycrnosus
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FOCT 19425-74
FOCT 27751-2014

[FOCT 27772-2015

FOCT 28548-90
FOCT34017-2016

FOCT P 54864-
2016

FOCT P 57837-
2017

FOCT P 58064-
2018

FOCT P 58904-
2020/1SO/TR
25901-1:2016

FOCT P 58905-
2020/ISO/TR
25901-3:2016

roct P UCO
17659-2009

Cl114.13330.2018
CIl120.13330.2016
Cl122.13330.2016

Cl128.13330.2017

ClM35.13330.2011
Cl143.13330.2012

Cl170.13330.2012

cn
131.13330.2020

cn
260.1325800.2016

cn
266.1325800.2016

cn
294.1325800.2017

Mpumeyanve -

CI 16.13330.2017 CtanbHble KOHCTPYKLUUM

Bankun ABYTaBpPOBbIE U LBENnepbl CTanbHble cnelnanbHbie. COpTaMeHT

HapgeXHocTb  CTpoUTENbHbIX  KOHCTPYKUWA U1 ocHoBaHui. OCHOBHblE
NonoXeHus

MpokaT AnNs CTpOUTENbHBLIX CTarnbHbIX KOHCTPYKUMii. OOlme TexHuyeckue
ycrnosusi

Tpy6bl cTanbHble. TepMUHbI 1 onNpeaeneHus
KpaHbl rpysonogbemHble. Knaccudmkaums pexxmmon paboThbl

Tpybbl cTanbHble GecluoBHble ropsyefedOpPMUPOBaHHbIE ANt  CBapHbIX
CTarlbHbIX CTPOUTENbHbIX KOHCTPYKLUUIA. TexHn4eckne ycrnosus

D,ByTaprl CTalnbHble ropda4yekataHble C napannefibHbIMWU TrPpaHAMU MOJIOK.
TexHnveckme ycnosua

Tpy6bl cTanbHble CBapHble AMs CTPOUTENbHbLIX KOHCTPYKUUIA. TexHudeckue
ycnosus

CBapka ' poAcTBeHHble npouecchl. CroBapb. YacTb 1. Obwme TepMuHbI

CBapka 1 poacTBeHHble npouecchl. Crnoapb. YacTb 3. CBapoyHble npoLecchbl

CBapKa. TepMVIHbI MHOTOA3bl4HbIE A5A CBAPHbIX coeavHEeHUN

"CHuIM II-7-81* CTpouTENLCTBO B ceiicMmnyeckunx panoHax" (¢ nameHeHusmu N
2,N3)

"CHwuIM 2.01.07-85* Harpy3ku n Bo3aenctens” (¢ nameHenmamm N1, N2, N 3, N
4)

"CHuIM 2.02.01-83* OcHoBaHwus 34aHni 1 coopyxeHuin" (c namernennamm N1, N
2,N3,N4)

"CHuM 2.03.11-85 3awmTa cTpoUTenbHbIX KOHCTPYKUWUIA OT Kopposuun”" (c
nameHeHmamm N1, N2, N 3)

"CHwuIM 2.05.03-84* MocTbl 1 Tpy6bl" (¢ uameHeHnssMm N1, N2, N 3)

"CHulM  2.09.03-85 CoopyxeHuss  NPOMBILAEHHbIX  NPeAnpuUATUiA
nameHeHmamm N1, N2, N 3)

(c

"CHuIM 3.03.01-87 Hecywwme v orpaxgatrolume KOHCTPyKUuK" (C nameHeHnsmm N
1, N3, N4)

"CHuM 23-01-99* CtpoutenbHas knumaTonorus" (¢ namerHeHnem N 1)

KOHCTpYKUMM CTanbHble TOHKOCTEHHbIE W3 XONMOAHOTHYTbIX OLMHKOBaHHbIX
npodwmnen un rodpupoBaHHbIXx nuctoB. [paBuna npoekTupoBaHusa (c
nameHeHnamm N1, N 2)

KoHcTpykumm  crtanexenesobeToHHble. [lpaBuna  npoekTuposanns  (c
nameHeHuamm N1, N 2)

KoHcTpykumun ctanbHble. MpaBuna npoektupoBaHus (¢ nameHeHnsammu-N 1, N 2,
N 3)

C 28.08.2017 pevictByeT, B3ameH

Mpun nosb3oBaHMM HACTOSALYIM CBOAOM MpaBWi LENecooGpasHo MPOBEPUTL OENCTBUE CCbINOYHBIX AOKYMEHTOB B

MHOPMaLIMOHHON cucTeme OOLLEro MoNib30BaHMs - Ha oduumanbHOM cainTe deaepanbHOro opraHa UCNonHUTENLHOW BriacTu B cdpepe
cTaHOapTM3aumm B CeTu VIHTepHET Uiv No exerogHoMy MHAOpMaLMOHHOMY ykasaTernto "HaunoHansHble cTaHgapThl”, KOTOPbIN onybrMkoBaH
MO COCTOSIHMIO Ha 1 AAHBAPA TEKYLIEro roga, 1 no BblMyckam exeMecsa4Horo nHpopmaumoHHoro ykasatensa "HauuoHarnbHble ctaHgapTel” 3a
Tekyum rod. Ecrm 3ameHeH CCbINIOYHbIN JOKYMEHT, Ha KOTOpbIA AaHa HedaTVpOBaHHasi CCbifka, TO.-pekoMeHAyeTCcs MCrofb3oBaTb
OECTBYIOLLYIO BEPCUIO 3TOTO JOKYMEHTa C Y4ETOM BCEX BHECEHHbBIX B JAHHYIO BEPCUIO M3MEHEHWA. ECIM 3aMEHEH CCbINOYHBIN JOKYMEHT, Ha
KOTOpbIA [aHa [[aTMpOBaHHAs CCbifka, TO PEKOMEHAYeTCs MCMOofib30BaTb BEPCUMIO 3TOMO OOKYMEHTa C yKasaHHbIM Bbile 040M
yTBEPXOEHMS (NpuHATUA). Ecrv nocrne yTBep»XaeHnst HacTOSLero CBOAa NpaBwun B CCbINOYHBIV JOKYMEHT, Ha KOTOpbIM faHa AaTUpOBaHHas
CChlfika, BHECEHO U3MEHEHME, 3aTparvBatoLLee MOJIOXKEHNE, HA KOTOPOE AaHa CCbISiKa, TO 3TO MONIOXEHWE PEKOMEHOYETCS MPUMEHATL 6e3
yyeTa [aHHOro M3MeHeHus. Ecrm CCbINMOYHbI LOKYMEHT OTMEHeH 6e3 3aMeHbl, TO MOMOXeHWe, B KOTOPOM.JdaHa CChifika Ha Hero,
peEKOMEHIYeTCA NMPUMEHATb B YaCTu, He 3aTparuBaroLLen aTy cebinky. CBeaeHns 0 AeNCTBMM CBOAOB NpaBur LiefiecoobpasHo npoBeputb B
depepanbHOM MHOPMAaLIMOHHOM (hoHAE CTaHAapPTOB.

(N3meHeHHas pegakums, am. N 2, 3, 4, 5).

3 TepMuHbI M onpeaeneHns
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CI 16.13330.2017 CtanbHble KOHCTPYKLUUM C 28.08.2017 pevictByeT, B3ameH

B HacTosiem cBofe npasun npymeHeHbl TepMuHbl no FTOCT P 58904, TOCT P 58905, TOCT P NCO 17659 nTOCT 28548.

(MsmeHenHas pepakums, Mam. N 4).

4 O6lKue nonoxeHus

4.1 OcHOBHble Tpe6GoBaHMA K KOHCTPYKLUAM

4.1.1 MNpun NPOEKTUPOBAHMN CTarbHbIX CTPOUTESbHbIX KOHCTPYKLMIA CrieayeT:

npuHUMaTb KOHCTPYKTUBHbIE CXeMbl, obecneuvBatoLme NPOYHOCTDb, yCTOVI"IMBOCTb N NPOCTPAHCTBEHHYID HEU3MEHAEMOCTb 30aHUA U1
COOpy)KeHMﬁ B LleJIOM U nX oTAeSIbHbIX 3JIEMEeHTOB NMPU TPAHCMOPTUPOBaHUX, MOHTaXe U aKkcniyaTauuu;

cobnogaTe TpeboBaHus Cl128.13330 B YacTu 3aLmThbl CTPOUTENbHBIX KOHCTPYKLIMIA OT KOPPO3WM;

cobnogate TpeboBanus [1];

YYUTBIBATb UX OFTHECTOMKOCTb M 06EeCNeYrBaTh UX OrHE3aLMTY B COOTBETCTBUM C CUCTEMOW NPOTMBOMOXAPHON 3aLLUTLI OOBEKTOB;
NPUMeHsTb aTMOCepPOCTOVKME (KOPPO3UOHHO-CTOMKUE ) U OTHECTONKUE CTarmnm;

060CHOBbIBaTb YBEMMYEHE pacHETHON TONLLMHBL-NPOKaTa U CTEHOK TPyD TpeboBaHWsIMU 3aLLyTbl OT KOPPO3WK 1 MOBbILLEHVST Npeaerna
OrHECTOMKOCTM KOHCTPYKLIWIA;

cobnogaTb TpeGOBaHMFl HOPMAaTUBHBLIX JOKYMEHTOB Ha KOHCTPYKLM COOTBETCTBYIOLLETro B1Aa;

BbIMOJHATL pacyeT TOYHOCTU pa3mMepoB KOHCprKLI,I/IIZ N UX 3NieMEeHTOB MNMpU TEXHNYECKOM 000CHOBaHUM COrrnacHo HOPMaTUBHbLIM
OOKYMEHTaM.

He ponyckaeTtca npefdycmaTpuBaTbh UCMOMb30BaHME BOCCTAHOBMEHHbIX CTambHbIX TPYG M Apyrux, GbiBLUMX B yNoTpeGreHun BugoB
MEeTasrloKOHCTPYKUMIA, B MPOEKTHOM M paboyert AOKYMEHTaLWM Ha CTPOUTENbCTBO, PEKOHCTPYKUMIO U KanuTarkbHbl PeMOHT 3haHvin 1
COOPY)KEHUI MOBLILLEHHOMO M HOPMarbHOrO YPOBHEN OTBETCTBEHHOCTW, @ TakKe MpW CTPOUTESbCTBE M 3KCyaTaumm ocoB0 OnacHbIX,
TEXHUYECKM CIOXKHBIX U YHVKaTbHbIX 06 BEKTOB.

(N3meHeHHasn pegakumst, Mam. N 1).

4.1.1a lMpu NpoeKT1poBaHMM CTaskbHbIX TOHKOCTEHHBIX KOHCTPYKLUMA M3 XOSOAHOIHYTBIX OLMHKOBaHHBIX Npodhunen n ropprposaHHbIxX
JmcToB Heobxogmmo cobrnopgate TpeboBanua CIT 260.1325800. MNpu npoekTUpoBaHUM cTarnexene3obeToHHbIX KOHCTPYKUMA criegyeT
cobnogaTe Tpeboanua Cl1266.1325800.

(BBeaeH gononHutensHo, Mam. N 2).

4.1.2 CTtanbHble KOHCTPYKUMM OTKPbITbIX (JKCMIyaTUpyemblX Ha OTKPbITOM BO34yxe, TO €CTb He3aWMLLEHHbIX OT aTMOCHEpPHbIX
BO30ENCTBUIN) COOPYXEHWA (KpaHOBbIX acTakad, ormop J13M, onop TpybonpoBOAOB M eMKOCTEN, MIOWAAO0K OBCMyKMBaHUSA, 3TaXepOoK,
HaBECOB M T.NM.) OOIDKHbI OblTb AOCTYMHbIMW Ot HAGMOAEHWS, OLEHKU TEXHUYECKOTO COCTOSIHYS, -BbIMONHEHWS MNPOUNaKTUHECKUX Y
PEMOHTHbIX paboT M He OOSPKHbI 3afepXKuBaTh Briary v 3aTpyaHsTb NpoBeTpuBaHue. [aHHble TpeboBaHWs He pacnpoCTPaHsTCs Ha
KOHCTPYKLMKW, 3aMypOBaHHble B GeTOHE WM B KMPNMYHOW Kragke, wiv Apyrumu cnocobamu, o6rmuoBaHHble NMCTOBLIMKU MaTepuanamu v

JKCnnyaTupyemblie BHYTPU oTanimBaemMoro 3gaHuA.

Topubl KOHCTPYKUMIA U3 3aMKHYTOTO MpOurs SOMDKHbI MMEThb 3arflylky, KPOMEe 3SIEMEHTOB KOHCTPYKLWN, MOASeXalyX ropsyeMy
LIMHKOBaHWIO.

(N3ameHeHHas pegakuus, Mam. N 2).

4.1.3 Pabouve 4epTexu KOHCTPYKLMIA AOMMKHbI COOTBETCTBOBATL TPeOOBaHNAM HOPMATUBHbBIX JOKYMEHTOB MO U3rOTOBIIEHWIO, KAYECTBY
1 moHTaxy (CIM 70.13330) cTanbHbIX CTPOUTESbHBIX KOHCTPYKLMIA.

B pabounx yepTtexax kKoHCTpyKumin (KM n KMA) 1 B JOKyMeHTaLumM Ha 3aka3 MaTepuaros criefyeT ykasbiBaTb:

cTarmun Tpe6OBaHVI9| K HAM, NpeyCMOTPEHHbIe HaCcTOoALLMM CBOAOM NpaBurT;
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cnoco6 BbIMOSHEHUSA CBapHbIX COeMHEHWA, TUM (CI'IOCOG) CBapKu; TUNbl, MapKK, gMamMeTpbl 3NeKTpoaoB, NOJIOXXeHne LWBa npu ceBapke,
TUN NOAKNAAKM AnA CTbIKOBbIX LLBOB;

Kraccbl NPO4YHOCTU N TOYHOCTU 0osoB; npu ncnosnb3oBaHun 6oroB ¢ KOHTpOJMpyeEMbIM HaTAXeHWeM - ycunve npeanBaputesibHOro
HaTaXeHns ¥ cnocob KOHTPOJ1A HATAXEeHUA borra;

Croco6 NoAroTOBKM KOHTAKTHbIX I'IOBerHOCTeIZ anda (pr/IKLMOHHbIX COeIMHEHWI;

pacnorioXXeHne W.pas3mMepbl CBapHbIX, OOJTTOBLIX U (prIKLI,VIOHHbIX CoeavHeHn ¢ YKa3aHneM BbIMNOJIHEHNA UX B 3aBOACKUX UM
MOHTaXHbIX YCIIOBUAX U, B OTAENbHbIX CllydasX, nocrnegoBateslibHOCTb HalloXXeHNA LWBOB N YCTaHOBKN 0osToB;

crnocobbl M 06beM KOHTPOSA kKayecTBa NPU U3rOTOBIIEHUN N MOHTaXE;
TpeboBaHus K 3aLLyTe KOHCTPYKLIMIA OT KOPPO3uy;
TpeboBaHus Nno orHesalpTe.

(N3meHeHHas pegakums, Mam.N 2).

4.2 OcHOBHble pacyeTHble TpeboBaHNA

4.2.1 CTanbHble KOHCTPYKLIMM 1 MX pacyeT OOIPKHbI YAOBNETBOPSATL TpeboBaHMaAM no HagexHocTn FTOCT 27751.

PacueTt cTanbHbIxX KOHCprKLI,MIZ cregyeTt  BbINOJ/HATL C  y4eTOM  Ha3HayeHudA KOHCprKLlVIﬁ, ycnosvu7| nx KU3roToBlieHU4,
TPaHCNOPTUPOBAHUA, MOHTaXa 1 3KCnJlyaTauun, a TakKke CBOWCTB MaTtepuaros.

B pacyeTHbIX cxemMax LOrpkHbI ObITh Y4TEHbI A4eOPMAaLMOHHbIE XapaKTEPUCTUKM OMOPHBIX 3aKPEnneHUi, OCHOBaHMUA U (OyHAAMEHTOB.

4.2.2 Mpw pacyeTe KOHCTPYKLWA 3HAYEHUS HArpy3ok W-BO3AEWCTBUIA, a Takke MpeferbHble 3HAYeHUst NpornboB M nepemMeLLeHui
3MIEMEHTOB KOHCTPYKLMI criegyeT npuHuMaTh cornacHo CI120.13330, ClN.43.13330 v pasgenam 16 n17.

(N3meHeHHasn pegakumst, Mam. N 3).

4.2.3 3a pacyeTHyl0 TemnepaTtypy B pavioHe CTpouTernbCTBa criedyet NpuHMMaTb TemnepaTypy HapykHOro Bo3gyxa Hauboree
XON0AHbIX CYTOK obecneyeHHocTbio 0,98, onpeaenenHyto cornacHo CIM 131.13330.

PacueTHasi TexHonornyeckas Temnepartypa ycTaHaBivMBaeTCs B 3afaHnv Ha pa3paboTKy CTPOUTENbHOM YacTu NpoekTa.

424 PacyeTHble CXeMbl U OCHOBHblE MPEANOCHIKM pacyeTa AOIDkHbl OTpaXaTb AEWCTBUTENbHbIE YCroBus paboTbl CTarnbHbIX
KOHCTPYKLIMIA.

PaCCManVIBaI'OTCFl crnegywoupe pacyeTHble Mo4eriv HeCyuyx KOHCprKLl,VIVIZ

OTAEmNbHbIE KOHCTPYKTMBHbIE CTEPXHEBbIe 3reMeHTbl (pacTsHyTble, CXaTble, BHELEHTPEHHO CxaTble, CxaTo-u3rmbaembie WU
narnbaemsie);

Nrockue WM NPOCTPaHCTBEHHbIE CUCTEMBI, packpenrneHHble (HeCBOBOAHbIE - PUCYHOK 1, @); pacyeT Takux KOHCTPYKLMIA BbIMOSHSAETCS
nyTem pacyeTa OTAESbHbIX 3NEMEHTOB C YH4ETOM UX B3auMoAeNCTBUSE Mexay coboit 1 ¢ ocHoBanuem no CIM22.13330;

MrOCKVe WM MPOCTPAHCTBEHHbIE CUCTEMBI, HEpacKpeneHHble (CBOBoAHbIE - PUCYHOK 1, 6); MpU pacyeTe Takux KOHCTPYKLWIA, Hapaay ¢
NPOBEPKO OTAEMbHbIX 3MEMEHTOB, CrieAyeT YYUTbIBATb BO3MOXHOCTE LOCTUKEHWS NPeAeNbHOrO COCTOSIHUS CUCTEMBI B LESIOM;

JMCTOBbIE KOHCTPYKLMM (0B0SI0YUKM BpaLLEHWs ).
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CI 16.13330.2017 CtanbHble KOHCTPYKLUUM

crrd

6)

PucyHok 1 - Cxembl CUCTEM, pacKpenrieHHbIX (a) M He pacKpensieHHbIX OT NnepemMeLLeHni (6)

=2, e=
=G a2
R

Mpy ModenMpoBaHWM HerMHenHon paboTbl cTanu Af9 pacyeToB MO MEpPBOW rpynne npeaeribHbIX COCTOSHUA criedyeT WUCMorb3oBaTb
i g

= ——, NpeacTaBrfieHHyl0 Ha pucyHke B.1
Rpm o Sy

pacuyeTHylo Auarpammy paboTbl cTanen B OOOOLUEHHbIX MapameTpax
(npurioxxeHue B). 3HaueHne COOTBETCTBYIOLLMX KOOPAVHAT XapaKTepHbIX TOYEK Avarpammel creyeT npuHumaTts no Tabnmue B.9. PacueTsl

BbIMOMHAKT MO OgHOMY M3 Tpex BapuaHToB kpuson: OBD, OACD, OACDEF B 3aBMCMMOCTM OT KaTeropum noctaBku MpokaTta M Kracca

3MeMeHTOB KOHCTPYKUMI (4.2.7).

(M3ameHenHas pegakums, Mam. N 1, 3).
4.2.5 MNpocTpaHCTBEHHbIE CTamnbHble KOHCTPYKLIMM CrieayeT pacCuUTbIBaTh Kak eayHble CUCTEMbI C yHeTOM (haKTOpOB, OMnpeAensoLmx

HanpsiXeHHoe 1 AePOPMUPOBaHHOE COCTOSIHWSI, COBMECTHOM paboThbl 3NeMEHTOB KOHCTPYKLIMIA Mexay coBoW 1 C OCHOBaHMEM.
Mpy pacyeTe NPOCTPAHCTBEHHLIX KOHCTPYKUMIA (MeMBpaH, NacTUHOK, 000SIOYEK), a Takke KOHCTPYKUWIA C 3fIEMEHTAMMU C HENMMHEHON

Avarpammort AeopMUPOBaHUS, CrieflyeT YUUTbIBaTh BISIHAE FEOMETPUYECKON U (OM3UYECKON HENMMHEMHOCTH.

(N3meHeHHasn pegakums, Mam. N 1, 2).
4.2.6 Hecywasi cnocoGHOCTb M XECTKOCTb KapkacoB MPOW3BOACTBEHHbIX 3h4aHuii-o6ecrneunmBaeTcs Monepek 3aaHvst nornepeyHsiMu

pamamu, COCTOSILMMMK U3 KOSIOHH (CTOEK paMbl) 1 purernen B Buae GepM WM CroLLHOCTEHYAThIX cedeHwn (6anok), a BAOMb 34aHus -
aremMeHTaMu Kapkaca (MOAKPaHOBbLIMW KOHCTPYKUMSIMK, MOACTPOMUIbHbIMKU hepmMamMy, CBSA3SIMU Mexdy KONoHHamMuM U chepmamu,

KPOBEMbHbLIMU NPOroHaMU UM peBGpamMu CTarnbHblX KPOBESbHbIX NaHesneil).
OueHvBaTb OBLLYI0 YCTOMYMBOCTL Kapkaca Mo HeaedopMUPOBaHHOW CXeMe CriedyeT AnS: PaMHON (C KeCTKUMU y3rnaMu coeanHeHVs
purerei ¢ KofoHHaMu), paMHO-CBA3EBOI (PaMHbI Kapkac C BepTuKarbHbIMU AvadparMami ecTKOCTU UM XKeCTKUMU BCTaBKaMu) Wi

CBsI3eBOM (C LAPHUPHBbIMU y3rMaMn coeunHeHuA ereneVl Cc KOJ'IOHHaMVI) CUCTEM, Y KOTOpPbIX €CTb B -CBOE€M COCTaBe NnpoaoJSibHble U

nonepeyHbie pamMmbl U CBA3N, YCTAHOBJIEHHbIE B COOTBETCTBUA C 15.4.
B paMHO-CBﬂ3eBOl7I W B CBSI3EBOW cucteme, korga y3Ilbl CBA3€BOro Onoka He coBnagawT C y3namu Kapkaca, pacyeT cneayet

BbINOSHATL MO A4ePOPMUPOBAHHON CXEME (C YHETOM FreOMEeTPUYECKOW HENMHENMHOCTU CUCTEMBI ).

(N3meHeHHasn pegakums, Mam. N 2).
4.2.7 DreMeHTbl KOHCTPYKUWA, paccMaTpuBaeMble B HACTOSILLEM CBOAE NpaBwsl, B 3aBMCMMOCTY OT HanpsXXeHHO=4ehopMMPOBaHHOTO

coctosiHua (HOC) pac4eTHOro ceveHvst NoapasfenatTcs Ha Tpu Krnacca:
1-i1 knacc - HOC, npu KOTOPOM HaNPsKEHWst MO BCEMN NMoLAaM CEeYEHVs He MPEBbLILAKT pacveTHOro COMPOTMBREHMS CTanm |0|5RJ,

(ynpyroe cocTosiHve ceyeHvst);
2-n knacc - HAC, np1 KOTOPOM B 0[HOI YacTh ceveHns |l < Ry, aBgpyron o= Ry (ynpyro-nractuyeckoe CoCTosiHMe ceverms);
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3-i1 knacc - HOC, npu KOTOpOM MO BCel MrowRaan ceveHus |G|=RJ, (NnacTnyeckoe COCTOSIHME CEYEHMs!, YCMOBHbBIA MIAaCTUHECKMA
LLAPHYP):

4.2.8. EyKBeHHbIe 0003HaY4YeHUs BEMMYUH, NCMONb30BaHHbIE B HACTOSILLEM CBOAE npaswn, npueeaeHbl B NpUoXxeHnum A.

4.3 Y4yeT Ha3Ha4eHUA N yCrnoBun paboTbl KOHCTPYKLUN

4.3.1 B 3aBMCUMOCTU OT HasHa4eHusl, YCroBUiA PaBoTbl U HaMMYMA CBApHLIX COEOMHEHWA KOHCTPYKUMM CrieqyeT noapasgernsTtb Ha
YyeTbIpe rpynmbl COrMacHo NpurioxeHwo B.

4.3.2 MNpu pacyeTe KOHCTPYKLMIA N COEQVHEHU CrieayeT YYUTbIBaTb:

KO3(hpULIMEHTLI HAAEXHOCTN MO OTBETCTBEHHOCTY Y, , MPUHMaeMble cornacHo Tpebosanuam FOCT 27751;

KO3 ULMEHT HaZeXHOCTU %, =1,3 ANA 3MeMeHTOB KOHCTPYKUWA, PacCUUTLIBAEMbIX HA MPOYHOCTb C WUCMOSb30BAHMEM PaCYETHbIX
COMPOTUBIIEHNN &, ;

K03hpuLmeHTbI ycrioBuin paboTbl AfIEMEHTOB KOHCTPYKLMUA U COEAVMHEHUA Y., Y. W Yy, NpUHMMaemble no Tabmue 1; nyHkTy 7.1.2;
Tabrmue 45 v pasgenam 14, 16,17 n 18.

OTHOLLEHME KPUTMYECKOW Harpy3km K pacyeTHOM ANA CTEPXKHEBbIX KOHCTPYKUMA, pacCYMTbiBAEMbIX KaK WaeanM3MpoBaHHble
NPOCTPAHCTBEHHbIE CUCTEMbI C WUCMOSb30BaHUEM CepTUMLIMPOBAHHBLIX BbIYUCIMTENMbHBLIX KOMMIEKCoB (cornmacHo 4.2.5, 4.2.6), JoimkHO
6bITb He MeHbLLe Ko3thULIMEHTa HAAEXHOCTU MO YCTOWYMBOCTU CUCTEMBI B Lieriom 7, =1,3.

4.3.3 Mpy NPOEKTUPOBAHUMA KOHCTPYKLIWIA, MOABEPTAOLLMXCS HEMOCPEACTBEHHOMY BO3AEUCTBUIO MOABMKHBIX, BUOPALIMOHHBIX U APYTMX
nepeMeHHbIX Harpy3okK, Bbi3blBAOLLYX YCTaNloCTb MeTanna, credyeT. MpUMEHsATb Takue KOHCTPYKTUBHbIE peLleHUsl, KOTOpble He Bbi3blBalOT
3HAYUTENbHOM KOHLIEHTPALIMM HANPSKEHWIA, a B CIydasX, ykadaHHbIX B HACTOSILLEM CBOAE MPaBW, BbINOMHATL pacyeT Ha ycTarnocTb.

Tabrmua 1
OneMeHTbl KOHCTPYKL 1A KoadhdmumneHTsl
ycnosun
paboThbl ¥,
1 Banku cnnowHoro cevyeHus U cxaTble 3MeMeHTbl (hepM MepekpbITUA NoA 3anaMu TeaTpoBs, KiyboB, KMHOTeaTpoB, Noa 0,90

TpubyHamm, Noa NOMELIEHUSIMU MarasvHoB, KHUTOXPaHUIIULL U apXVMBOB M T.M. NpWU BPEMEHHON Harpyake, He MpeBbiuaroLen
BEC NepeKkpbITUN

2 KonoHHb!

06BLLECTBEHHbIX U XWUMbIX 30aHUIA NPU NOCTOSIHHOW Harpyske, paBHoON He MeHee 0,8 pacyeTHoW; 0,95
MHOFO3TaXHbIX 34aHUIN BbicOTOM A0 150 M BKMHOYUTENLHO; 0,95
[BYTaBPOBOIO CEYEHUsi MHOTO3TaXHbIX 3AaHuii BeicoTon 6onee 150 wm; 0,90
KOpoBYaTOro ceyeHUsi MHOrO3TaXHbIX 34aHui BbicoToln 6onee 150 m; 0,87
onopbl BOAOHAMNOPHbIX GalleH 0,95

3 KonoHHbI 0AHO3TaXHbIX NPON3BOACTBEHHbIX 30aHUA C MOCTOBBIMU KpaHaMu 1,05
CxaTble OCHOBHble 3fIeMeHTbl (KPOMe OMOPHbIX) PeLUeTKM COCTaBHOTO TaBPOBOrO CeYeHWs M3 OBYX YrONKOB B CBApHbIX 0,80
depmax NOKPbITUIA U NEPEKPLITUIA NPU pacyeTe Ha YCTOMYMBOCTb YKa3aHHbIX ANIEMEHTOB C rMOKOCTbIO #,>60

5 PacTsHyTble aneMeHThl (3aTSKKU, TAMM, OTTSKKU, NOABECKW) NPU pacyeTe Ha NPOYHOCTb NO HeocnabneHHOMY CeyYeHuto 0,90

6 OnemMeHTbl KOHCTPYKLMIA U3 cTanu ¢ npeaesiom Tekyyectn Ao 440 H/MMZ , Hecywme ctaTuyeckylo Harpysky, npu pacyete Ha 1,10

NPOYHOCTb NO CeYeHunto, ocnabneHHoMy oTBepCTUAMM ANs 6ONTOB (KpOMe MPUKLIMOHHBLIX COEANHEHNI)

7 CxaTble aneMeHTbl pelleTki NPOCTPAHCTBEHHBIX peLlleTyaTbiX KOHCTPYKLMIA N3 OAMHOYHBIX YTOSIKOB, NMpUKpennsieMsle OAHOM
noskow (Ans HepaBHOMOMOYHbIX YTrONKOB - 6 4NbLUel NOnKomn):

a) HemocpeACTBEHHO K MosicaMm CBapHbIMU LBaMu NMbo Asyms 6onTamu u 6onee, yCTaHOBNEHHbIMW BOOMb Yrosika:

packocbl Mo puUcyHKy 15, a n pacnopku no pucyHky 15, 6, 8, e 0,90
packocbl No pucyHky 15, 8, g, 0, e 0,80
6) HenocpeaCTBEHHO K NosicaM OfHUM GONTOM Unu Yepe3 PacoHKy HE3AaBUCUMO OT BUAA COeAUHEHUS 0,75
8 CxaTble 3NeMeHTbl U3 OOAMHOYHbIX YrOfiKOB, MPUKPENsSeMblX OAHOW MOMKOW (ANS HepPaBHOMOMOYHbIX YFOfIKOB - MEHbLEN 0,75

MOJIKOM), 3a WCKIOYEHNEM BMEMEHTOB MOCKUX (DEPM U3 OAMHOYHBLIX YFOMKOB W 3NIEMEHTOB, YKa3aHHbIX B no3vuuun 7
HacTosiLen Tabnuubl, packocoB MO PUCYHKY 15, 6, NpUKpennsieMbIX HEMOCPEACTBEHHO K MOsicCaM CBapHbIMY LUuBamMu nM6o
ABymMs 6onTamu v 6onee, yCTaHOBMNEHHbIMW BAOSb Yrorka, U MIOCKUX hepM U3 OAMHOYHBIX YTONKOB
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9 OnopHble NAUTbI U3 CTanu ¢ npefernom Tekydectv o 390 H/mMmM 2, Hecylume cTaTUYeckylo Harpysky, TONMWMHOW, MM:

a) no 40 1,20
6) cB. 40 oo 60 1,15
B) " 60 " 80 1,10
[MpumeyuaHns

1.KoathdmLimeHTsl ¥, <1 npyu pacyeTe COBMECTHO y4MThbIBATL HE crieayer.

2 [pn _pacyeTe Ha NPOYHOCTb MO CeYeHuto, ocrnabneHHOMy OTBEpCTUSMM ANnsi 60NTOB, KOIULMEHTHI YCNoBU paboThbl, NpMBeAEHHbIE B
nosanuusax 6 un 1;6 n2; 6 n 3 cnegyet yuntbliBaTb COBMECTHO.

3 lMpu pacyeTe OROPHBIX NUT KO3PPULMEHTLI, NpUBEAEHHbIE B No3numax 9 n 2, 9 n 3, cnegyeT yuuTbiBaTb COBMECTHO.
4 KoadhpnumeHThbl ANs 9NEeMeHTOB, NPpMBEAEHHbIX B N03MLMAX 1 1 2, crnedyeT yuuTbiBaTb Takke Npu pacyeTe nx CoeauHeHun.

5 B cny4asix, He OroBOpeHHbIXB-HacTosWen Tabnuue, B popmynax crnegyet npuHumath ¥, =1.

4.3.4 Tpn NpOEKTUPOBaHNN KOHCTPYKLIMIA, BO3BOAUMbIX UMM AKCTIyaTUPYEeMbIX B YCMOBUAX HU3KMX TemnepaTyp ({<-45°C), npu KOTOpbIX
MOBbLILLAETCH BO3MOXHOCTb XPYMKOFO paspylleHus, criegyeT yuuTblBaTb TpeboBaHWs K MaTepuarly, KOHCTPYVPOBAHMIO M TEXHOMOrv
U3roTOBIIEHNSI.

4.3.5 Npun NpoeKTUpPOBaHMN CBAPHbLIX KOHCTPYKLIMIA CriefyeT CHWKaTb BpedHOe BIMsiHME OCTaTOYHbIX AedhopMaLi 1 HanpSXXeHWn, B TOM
yucre CBapoOYHblX, a@ TaKke KOHUEHTpauuu-HampsiKeHu, npegycMaTpuBas COOTBETCTBYHOLWME KOHCTPYKTUBHbIE pelleHust (C Hauboree
paBHOMEPHBLIM pacnpefeneHeM HanpskeHUn B/ afleMeHTax u getanax, 0e3 BXOAALMX YrroB, peskux MepenagoB CeYeHus U Opyrux
KOHLIEHTPATOPOB HAMpPsiKEHUI) M TEXHONOrMYeCckue meponpusitua (Nopsaok cOOpKM U CBapkW, NpeABapUTenbHbIA BbITMO, MeXaHU4eCKyo
06paboTKy COOTBETCTBYIOLLYIX 30H NyTEM CTPOXKN, hpe3epOBaHMst, 3a4MCTKN abpasvBHbIM Kpyrom v ap.).

5 MaTepuanbl AnA KOHCTPYKLUNA U COeAUHEHUN

5.1 dusnyeckre xapakTepuCTVKU MaTepurarioB, NPMMEeHsIeMbIX 4151 CTarb HbIX KOHCTPYKLMIA, criedyeT NpuHMMaTh cormnacHo Tabmvuam b.1
n b.2 (npurnoxenve b).

5.2 MMpwv Ha3HayeHuM cTarm Ons KOHCTPYKUMA criegyeT yuuTbiBaTb rpynny. KOHCTPYKLMIA, pacyeTHyio TemnepaTypy, TpeboBaHus no
yOapHOM BSI3KOCTM M XMMWYECKOMY COCTaBY COINacHoO npwioxeHwo B. O o6bHEeKTOB PEKOHCTPYKUMM CriefyeT PYyKOBOACTBOBATLCS
TpeboBaHusAMK pa3gena 18.2.

(NameHeHHas pegakums, Mam. N 3).

5.3 [1ns1 KOHCTPYKUMIA CrieqyeT UCMosb30BaTh (PaCOHHbIN (YronkuW, ABYTaBpbl, WBEMNEPHI), JIMCTOBOW, LLUPOKOMOMOCHbIV YHUBEPCATlbHbIN
npokaT W rHyTble Npounv; TOHKOIMCTOBOW NPOKaT U3 YrNepoAVCTON CTarnM 1 U3 cTan NMoBbILLEHHOW MPOYHOCTY; XONIOAHOTHYThIe Npodhuny;
NpodunM rHyTble 3aMKHyTble KBagpaTHble U NPSIMOYrofbHble; COPTOBOW NpoKaT (Kpyr, KBagpart, noroca) B COOTBETCTBUM C AEUCTBYIOLLYMUA
HopMaTUBHbIMW AokymeHTaMu (HL); anekTpocBapHbie 1 ropsideaeopMmnpoBaHHbie 6ecLUoBHbIE TPYBbI - B COOTBETCTBMM C Tabrmuamm B.1
1 B.2 (npurnoxenve B).

ﬂpyrme maTepuanbl, C CepTM(*)VIKaTOM COOTBETCTBUA yCTaHOBJ'IeHHOVI (*)OprI, cnegyeT mucnosib3oBatb NpuU yCrioBUU BbINOJHEHUA
TpeﬁOBaHMI;I NpuUnoXxexHua B k MexaHu4eckum CBOMCTBAM U XUMNHECKOMY COCTaBy.

B 3aBucvmocTy oT ocobeHHocTewn KOHCprKLI,VIVI M1 y3510B Npu Ha3Ha4YeHun CtTanu cneayeT yduTblBaTb KJ'IaCCMCt)VlKaLI,VII'O JIMCTOBOIO NpokaTa
B 3aBUCUMOCTU OT 3HAYEHUA OTHOCUTESIbHOIO CY>KeHUA 1, (CM. 13.4) B COOTBETCTBUM C ,D,el;ICTBy}OLIJVIM CTaHOapPTOM.

(N3meHeHHasn pegakums, Mam. N 3, 5).

5.4 [1na oTriMBOK (OMOPHbIX YacTel 1 T.MN.) crieayeT NPUMEHATb CTarb, YAOBIETBOPSIOLLYO TPeGOBaHMAM OENCTBYIOLWYIX CTaHAAPTOB 4SS
rpynnbl Il (OT/MBKM OTBETCTBEHHOrO HasHaueHwss AN AeTarnel, paccuUTbiBaeMblX Ha MPOYHOCTb, paboTalolpx  Mpu-CTaTudeckux U
nepemeHHbIX Harpyskax) um lll (oTrmBKM 0CcO60 OTBETCTBEHHOIO HasHaYeHUs1 Ana AeTarnew, paccuMTbiBaeMblX Ha MPOYHOCTE, paboTarowyx
npv AvHaMUYeCKuX Harpyskax). PacyeTHble COMPOTMBIIEHNS OTIMBOK U3 CEPOro YyryHa crieflyeT npuHumMaTh no Tabnmue B.8.

(N3meHeHHas pegakums, Mam. N 1).

5.5 [ns cBapku cTanbHbIX KOHCTPYKLWIA CrieflyeT MPUMEHSITb: 3NeKTPoAb! Ans PYYHOI AYroBOW CBapKuW; CBApOYHYO NPOBOSIOKY; (hritoCh!;
MOPOLLKOBYIO NMPOBOJSIOKY AJ11 aBTOMAaTUYECKON Y MEXaHU3MPOBaHHOW CBapkM B COOTBETCTBMM C Tabrmuen .1 (npunoxenue M), a Takke
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yFJ'IeKVICJ'IbIVI ra3 naproH e cooTBeTCcTBuMM C ,D,GI;ICTByIOIJ.MMI/I CTaHOapTamMwu.

MpumeHseMblie cBapOYHbIe MaTepuarbl U TEXHOMNOMUS CBaPKM AOIDKHbI obecneyrBaTb 3HaYeHWe BpPEMEHHOro ConpoTmBIieHNA MeTasria
wBa He HWKe HOpMaTMBHOIO 3Ha4YeHua BpPEeMEHHOro conpoTuBlieHUA Run OCHOBHOrro MeTaria, a Takke 3Ha4deHuAa TBepaoCTw, y,uapH0|7|
BA3KOCTU WU~ OTHOCUTESTbHOIO YyAIMHEHUA MeTalvlia CBapHbIX coeIMHEHVN, YCTaHOBJIEHHbIE COOTBETCTBYHOLLMMU HOPMaTUBHLIMU

JOKYMEeHTaMu.

5.6 [1ng 6oATOBbLIX COeAnHEHWN crieayeT NPUMEHSTb CTanbHble 00T, ravikv 1 Wanbbl, yaoBreTBopstoLme TpeboBaHNAM OeNCTBYOLWX
CTaHOapToB, a Takke GOsTbl B KOMMSIEKTaX C rakamu 1 wavibamu, ykasaHHble B 5.7.

Bosbl cnegyeT npumMeHaTe cornacHo Tabnmue IM.3.

Mpu paboTe GOMATOB HA pacTsixeHUe Kracchl MPOYHOCTY Fraek criedyeT NpyHUMaTb B COOTBETCTBMM C KMAccoM MpoYHocTH GormoB: 5 -
npn5.6 n5.8; 8 -npn8:8; 10 -npn 10.9; 12 - npn 12.9.

Mpw paboTe 60STOB TOMBKO Ha CPE3 MPVMMEHSIIOT Kacc NPOYHOCTY raek npu Knacce npoYHocTy 6orroB: 4 - npn 5.6 n5.8; 5 - npn 8.8; 8 -
npn 10.9; 10 - npn 12.9.

a6l criefyeT NPUMEHSITh: KpYrible, KOCble M NMPYXUHHbIE HopMaribHble B COOTBETCTBUM C AEVCTBYIOLLMMUM CTaHAapTaMu.
(N3ameHeHHas pepakums, Mam. N 2,.3):

5.7 Ona puKUMOHHBLIX 1 dhriaHLEBbLIX COeAVHEHWA criegyeT NpUMeHsTe 6omTbl knaccoB npoyvHocTy 8.8, 10.9, 12.9, raikm u waiibbl
COOTBETCTBYIOLLYX KIACCOB, KOHCTPYKLMEN U pa3mvepamu, yAOBMETBOPSOLLMMUN AENCTBYIOLYM CTaHOapTaMm.

(MameHenHas pegakums, Mam. N 2).

5.8 borrbl U-06pasHbie (B TOM Yucrie A5A KPenneHns OTTSKEK aHTEHHbIX COOPYKEHW CBA3W), a Takke pyHaaMeHTHble 6oSTThl (B TOM
yucrie 4ns ornop BO3AYLLHbIX JMHWYA 3rieKTponepeaayYn u pacnpeaenmrerbHbIX YCTPOMCTB), X KOHCTPYKLMIO U pa3Mepbl crieayeT BbioupaTh B
COOTBETCTBMM C AENCTBYIOLLYIMM CTaHdapTaMu 1 TpeboBaHusMu, npuBeaeHHsIMY B Tabrmue I.4.

AHkepHble 6ol criegyeT NpUMeHsTb cornacHo TpeboBanuam CI143.13330.

(N3meHeHHasn pegakumst, Mam. N 3).

5.9 Tlamkm ana dyHaameHTHbIXx 1 U-o6pasHbix GOMTOB criedyeT MpUMEHATb MO COOTBETCTBYIOLMM TpeboBaHMAM [AeNCTBYHOLLMX
CTaHOapToB.

Ona dyHoameHTHbIX GomroB u3 ctarm C245 wm C255 gvametpom go-48 MM criefyeT MPUMEHATb Farku Knacca MpOYHOCTU 4,
AvaMeTpom CBbllLe 48 MM - U3 MaTepwuarna He Hwke rpynnbl 02 no COOTBETCTBYIOLEMY CTaHAAPTY.

Ons dpyHaaMeHTHbIX 60/ToB AMaMeTpoMm A0 48 MM 13 CTarm C pacHeTHbIM CONPOTUBINEHMEM HEe MeHee 355 H/Mm 2 crieayeT NpUMeHaTb
raviku Kkracca npoYHOCTM He Huxe 5-ro, AnameTpom cBbille 48 MM - U3 MaTepvana He Hipke rpynnbl 05 no CooTBETCTBYIOLLEMY CTaHAAPTY.

(NameHeHHasn pegakums, Mam. N 1, 3).

5.10 Ons wapHupoB, kaTkoB u 6orroB, paboTalumx B KayecTBe LAPHMPOB, a Takke nodkradHblX SMCTOB MOA KaTku, cregyeT
npumeHsiTb nokoku no CI 35.13330.

5.11 [1na Hecywyx 9NeMeHTOB BUCAYMX NMOKPbITUI, OTTSXEK ONOP BO3AYLLHLIX MHUI 3rieKTponepeaayun, pacnpenenmrensHblX yCTPOWCTB,
KOHTaKTHbIX CeTel TpaHcrmopTa, MayT u GalleH, a Takke HamnpsaraemblX 3NeMEHTOB B MPeABapUTENbHO HaMPSKEHHbIX KOHCTPYKUMAX B
COOTBETCTBMM C AENCTBYIOLLMMY CTaHAapTamMu criedyeT NpUMeHsTb:

KaHaTbl CivpanbHble;

KaHaTbl ABONHOW CBUBKMY;

KaHaTbl 3aKpblTble HeCylye,

NyuKy U NPSIAM NapaniienbHbIX MPOBOJIOK, (DOPMUPYEMBIX U3 KAHATHOW MPOBOJIOKU.

6 PacyeTHble XapaKTepucTtukmn matepuanoB u coeguHeHUNn

6.1 PacuyeTHble COMPOTMBMEHWsI MpokaTa, FHyTbIX Npodurien n TpyG Ans pasfMyHbiX BUOOB HaMPshKeHHbIX COCTOSIHWIA criegyeT
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onpeaensaTb No hopmyram, NpueeaeHHsIM B Tabrmue 2, rae HopMaTuBHbIE CONpOTUBIeHus Ry, u K, CrieayeT npuHumaTth corniacHo HI.

Tabma 2

HanpsixeHHoe cocTosiHue

PacyeTHble conpoTvBreHus npokaTa u Tpyo

PacTsixeHue, cxaTue, narnb:

no npepeny Teky4ecTun

no BpEMeHHOMY CONPOTUBMEHUIO

Cosur

CmaTue

TOpL,EBOV NOBEPXHOCTU (MPW HanNU4MM NPUrOHKN)
MEeCTHO€ B LiUNMHApUYecKnX wapHupax (Luandax)

npu NNOTHOM KacaHun

[vameTpanbHoe cxaTue kaTkoB (NpW CBOGOOHOM KacaHUM B KOHCTPYKLUMWSIX C OrpaHuyveHHoi
NOABUXHOCTbIO)

Ry = R_JJ?‘J Hfm
By = By Ffy
R = 0,58}2}” Yo

Rp = B I
R;p =058, /Yy,

R.g =00258,, I,

3HayeHVst k03 DVLIMEHTOB HAAEXHOCTU MO MaTepuarny *,, MpokaTta, FHyTbiX npodunen

Tabrmua 3

n Tpy6 cregyeT NpuHUMaTh Mo Tabmmue 3.

YCnoBusi KOHTPOSIA CBOMCTB NpokaTa

Koadphdpuument
HaJeXHOCTMW Nno
maTepuany v,

npe6biBaHMEM B HUX NMIOAEN (LUMYHTOBbIE OrpaXaeHWsi KOTIIOBaHOB, BpEMEHHbIE OMOPLI U T.1.)

[Ina npokaTa npu CTaTUCTUYECKOM NpoLeaype KOHTPOns ero CBOWCTB 1,025
[ns npokaTa, He UCNOMNb3yHOLLEro CTaTUCTUYECKYO NpoLueaypy KOHTPOMs ero CBOMCTB, C NpeaenomM Tekyyectyu cebiwe 380 Hmm 1,100
2; ans ropsivenedopMmMpoBaHHbIX TPY6; Ans npokaTa u Tpy6 3apybexHOro npou3BoACcTBa, NOMYYMBLUMX AOKYMEHT OLeHKU

COOTBETCTBUS At POCCUINCKOTO pbiHKa

[nsa ocTtanbHOro npokaTa v Tpy6, COOTBETCTBYOLIMX TPEOOBaHUSIM HacTosILEero cBoga npasun 1,050
Ons npokaTa v Tpy6, ncnonb3yemblx B coopyxeHusix knacca KC-1 (TOCT 27751) ¢ orpaHU4eHHbIM CPOKOM Cryx0bl 1 1,000

Tabmmua 3 (M3meHeHHast pegakums, Mam. N 1, 2, 3, 5).

3HaueHust HOpMAaTUBHbLIX W pacyeTHbIX COI'IpOTI/IBﬂeHI/IVI NpU pPacTaXeHUn, - exatum u u3rnbe JMCTOBOrO, LLMPOKOMOJIOCHOIro

yH/BEpCarnbHOro npokara v Tpyb npmeBeeHsl B Tabmmue B.3, dhacoHHoro npokata= B 1abnm

Lax B.4 n B.5 (npurnoxeHue B).

3HauyeHust pacyeTHbIX COI'IpOTI/IBJ'IEHI/IVI npokata CMATUO TOle,eBOI;I NOBEPXHOCTU, MECTHOMY CMATUIO B UWIMHOPWUYECKUX LLapHMpax U

AvamMeTparbHOMY CXaTuio KaTKoB npuseaeHsl B Tabnmue B.6 (npunoxeHue B).

6.2 PacyeTHble CONpPOTUBJIIEHUA THYTbIX I'IpOCbVIJ'leVI cnegyeT npyuHiMaTh paBHbIMU pacHeTHBIM CONPOTUBIIEHUAM JIMCTOBOIO npokaTta, 13

KOTOPOro OHU U3roTOBJIEHbI.

6.3 3HayeHVs1 pac4eTHbIX COMPOTYBIIEHUIA OTIMBOK U3 YrIIepoaMCTOi cTarnm criedyeT npuHivaTth o Tabavue B.7 (npuroxeHve B).

6.4 PacuyeTHbie ConpoTuBIIEHMA CBapHbIX COeVHEHWA Anst COeAVHEHWN pas3nMyHbIX BUOOB U HANpAXXeHHbIX COCTOSIHUI cnenyet

onpeaernaTe No opmMyram, NpreBeaeHHsIM B Tabnumue 4.

Tabrmua 4
CBapHble HanpsixeHHoe cocTosiHne XapakTepucTuka PacueTHble
coeMHeHns pacyeTHOro COMPOTUBIEHUSI CBAPHbIX
CONPOTUBREHUS COEANHEHUN
CTblkOoBblE CxaTtwue, pacTsikeHne u n3rmb npu aBTomMaTUYeckon, MeXaHU3NMpPOBaHHON UNu Mo npepeny TekyvecTu Rwy = RJJ
PYYHOW CBapKe Npu KOHTPOe Ka4yecTBa LiBa HepaspyLuaLyMm meToaamm
o BpemeHHOMY Ry =R,
CONPOTUBMNEHNIO
PacTsaxeHue 1 n3rmb npu aBToMaTUYECKON, MEXaHN3MPOBAHHOW MU PYYHOWN Mo npegeny TekyvecTn Rwy = fJ,E%SRJJ
cBapke
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| Cosur Ry = R,
C yrroBbiMu | Cpes (YCroBHbIit) Mo meTanny wea _ 0,558,
wBamm W= ¥
Mo meTanny rpaHnLibl R, =0458,,
CnnaeneHus

MprmeYdaHve - BHaueHNs1 KOIPPULIMEHTOB HAAEXKHOCTU MO METasy WBa Yy, CneayeT npuHUMaTth paBHbiMu: 1,25 - npu &, =490 Hmm2; 1,35 -

2590 Himm 2 .

Wun —

npu &

Tabmmua 4 (M3meHeHHast pegakums, Mam. N 1).

PacuyeTHOE conpoTuBieHNe CBapHOro CTbIKOBOro coeauHeHnA 3J1ieMEeHTOB U3 cTanenm c pPa3HbIMMN HOPMAaTUBHBbIMU COMNPOTUBJIEHUAMU
cnegyeT npyuHMMaThb Kak aiid CTbIKOBOro coegmnHeHuna 13 ctanv ¢ MeHb LM 3Ha4YeHUeM HOPMaTMBHOIO CONPOTUBIIEHUA.

3HaYeHs! HOPMATUBHBIX Ry, M PACYETHBIX &y COMPOTUBIIEHUA METAITIA YITIOBbIX WBOB NpuBeeHbl B Tabmvue .2 (npunosxerue I).

6.5 PacyeTHble COMPOTMBIIEHUS OQHOBOTOBOrO COeANHEHNS criedlyeT onpeaensTe no hopmMynam, MpuBeaeHHsIM B Tabrmue 5.

Tabrmua 5
HanpsixeHHoe Ycnos- PacyeTHble conpoTuBneHus ogHO60NTOBLIX COEANHEHUI
COCTOSsIHME Hoe cpesy 1 pacTsXeHuto GoNTOB KNAaccoB MPOYHOCTH CMATUO
o60- 5.6 5.8 8.8 10.9 12.9 coeaunHs-
3Have- eMbIX 3NIEMEHTOB

Hue

Cpes Ry, 0,42Ry,,, 0,41Ry,,, 0,40R;,,,, 0,35Ry,, -

PacTtsxeHne Ry, 0,45R;,,, 0,41R;,, 0,54R;,,, 0,7Ry,,, -

CwmsaTne:

a) 6onTbl knacca TO4HOCTH A Ry, * - 1,60R,

6) 6onTbl KNacca To4HocTU B - L,35R,

* Rbp crnepyeT onpeaensTe Ans COeAUHSIEMbIX 3NIEMEHTOB U3 CTanu ¢ npeaeniom Tekydectu go 450 Himm 2.

Tabmmua 5 (M3meHeHHast pegakums, Mam. N 3, 5).

3HayeHVsi HOPMAaTUBHBIX Y PACYETHBIX COMPOTUBEHUI CPE3Y U PaCTSHKEHUIO CTarny GOSTTOB B 0AHOGOMTOBLIX COeAVHEHUSIX NMPVBEEHI
B Tabrmue .5, a cMATUIO 3NeMEeHTOB, CoeauHaeMbIX Gorramu, B Tabrmue .6 (npurnoxerue T).

6.6 PacuyeTHoe CONMpOTHBIIEHNE PACTSXKEHWIO (OYHOAMEHTHBIX U aHKEPHBIX GOITTOB &y, CriedyeT onpedensiTb no dopmyre

Ry =038, . (1)

3HayveHus pacyeTHbIX COMPOTUBIIEHWIA pacTsXeHuo hyHaameHTHbIX 60/ToB npvBeaeHsbl B Tabmmue .7 (npurnoxerue ).
PacueTHoe conpoTvBrieHne pacTsxeHno U-o6pasHbix 6orroB Ry, ykasaHHbix B 5.8, criegyeT onpeaensTs no-gopmyrne

Rytr = 085R,y, . 2)

6.7 (MckmoyeH, Nam. N 2).

6.8 PacuyeTHOe COMpOTUBIIEHNE PACTSXEHMO BbICOKOMPOYHOWN CTarnbHOM NPOBOJSIOKN Ry, NPUMEHSeMon B BUOE TYHKOB UM Npsaen,

crieqyeT onpeaenaTh Mo popmyrie

Rgp =0,638,, . (4)

6.9 3Hauenve pacyeTHOro conpoTuBIieHNA (YCVIJ'II/IH) pacTaXeHUo CTallbHOro KaHata cnegyet npuHMMaTb paBHbIM  3HAYEHUH
Pa3pbIBHOIO yCunma KaHata B LeJioM, yCTaHOBJIEHHOMY H[ Ha cTanbHble KaHaThl, OerneHHOMY Ha KOS(*)(*)MLI,VIGHT HaAeXHOCTU No MmaTepuary

¥m=1,6.
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7 PacueT afleMeHTOB CTalNbHbIX KOHCTPYKLMIA NPU LLeHTPasNlbHOM PacTSXKEeHUM U CXKaTum

7.1 PacyeT 3nileMeHTOB CMNJIOLLHOIo cevyeHus

7.1.1 PacyeT Ha Npo4HOCTb 3rIEMEHTOB W3 CTarm C HOPMaTUBHLIM CONPOTUBIIEHNEM Ry, =440 H/MM2 npu ueHTparbHOM pacTsikeHun
WU cxaTmm cunon N-crieayeT BbINOSHATL Mo dhopmyre

W
— =1
A”Ryvc ’ ©)

Pac4yeT Ha NPOYHOCTE/ PaCTSHYTbIX ANIEMEHTOB, SKCNIyaTaumsi KOTOPbIX BO3MOXHA U MOcrie AOCTWKEHNA MeTasrrioM npeaerna TekydecTy,
a TaKke PacTsiHyTbIX UMK CXKATbIX 3MIEMEHTOB 13 CTar C HOPMaTUBHBIM COMPOTUBIIEHWEM &, >440 H/MMZ crieflyeT BbINOMHATB Mo hopmyre

(5) ¢ sameHoit sHaveHnsA Ry Ha R, L) .

7.1.2 PacyeT Ha NMPOYHOCTb CEYEHUIN B MeCTax KperrieHWst pacTSHYTbIX 3NEeMEHTOB M3 OfVHOYHbIX YTONKOB, MPUKPENsieMblX OOHOW
nosikon 6orramu, criegyeT BbINOMHATH Mo _chopmyrie (5), a ceveHuin pacTsiHYTOro OAMHOYHOIO Yrosika U3 ctarm ¢ npeaesiom Tekydecty o 380
H/MM2, npuykpennsemMoro ogHoM Nonko-6omTamuy, NOCTaBNEHHBIMU B OOWH PSIA MO OCW, PACMONOXEHHOM Ha paccTosiHim He MeHee 0,5b (b -
LLMpYHa NOrKku yrosika) oT obylka yroska u-He meree 1,2d (d - aameTp oTBepcTMs Ana borra ¢ y4eToM MoSoXUTENbHOro Jgonycka) oT nepa
yrorka, no coopmyrie

i M =1, (6)
AARH Yal
roe v, = (OLIA?!]. JfAn +O£2:I[3.
3pech An - nrowiab ceYeHus yrornka HeTTo;

A, - Nrowab YacTu CeveHust MPUKPENIIEMOi NOMKKM Yrosika Mexay Kpaem oTBEpPCTUs U NEPOM;

o, ¢, B - K0 ULMEHTbI, MPUHUMaeMble no Tabnuue 6.

Tabrmua 6
KoadhdumumeHt 3HaueHns KoathMLINEHTOB cy , iy U B
npu ogHOM GOMNTE U PacCTOSHUN &, PAaBHOM npy =154 v g= 24 npu unicne GonTos B psay
1,350* 1,5d 2d 2 3 4
) 1,70 1,70 1,70 1,77 1,45 1,17
oy 0,05 0,05 0,05 0,19 0,36 0,47
B 0,65 0,85 1,0 1,0 1,0 1,0

* TonbKo Ans 3NEMEHTOB peLleTokK (packocoB M pacnopok), KPOMe NOCTOSAHHO paboTaloLWMX Ha PacTsHKeHUE, Npy TOMWUHE NOMKU 40 6 MM.
O603HayveHus, npuHsimsie 8 mabnuue 6:
"@" - paccTosiHMe BOOMb YCUNMA OT Kpasi AnemMeHTa Ao LeHTpa bnvxaiiiero oTBepcTus;

"s" - paccTosiHue BAOMb YCUIIUA MEXIy LeHTpamn OTBEPCTUN.

Mpu pacyeTe Tar 1 nosicoB Tpasepc, anemeHToB onop BJ1, OPY n KC, HenocpeACTBEHHO MPYMbIKAOLLMX K y3riamM KperneHyst NpoBoAOB,
a TaKkke 3MIeMEHTOB, COEAMHSIIOLLMX B CTOMKaX y3rbl KpenneHus TAr U pacTsHyTbIX NOSICOB TpaBepc, KOIMULIMEHT ¥, CHIEAYET yMeHbLLaTb

Ha 10%.

7.1.3 PacyeT Ha yCTOMYMBOCTb 3MIEMEHTOB CMIMOLLHOTO CEYEHVS MPU LIEHTParnbHOM cxaTtum curon N 1 yaoBneTBOPSIOLMX Tpe6oBaHMsaM
7.3.2-7.3.9, cnegyeT BbINOMHATL MO hopmyre
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N
=
pARyy, )

rae P - ko3t PULMEHT YCTOMIMBOCTM NPY LIEHTPASEHOM CxXaTuW, 3HaYeHre koToporo npu & =0,6 criegyeT onpeaensTb no dopmyre

p=0,5(5— /5% — 39 487%) /T2 (8)

3HauveHme koahdumumeHTa & B hopmyrne (8) crieQyeT BbIYUCTATL MO hopmyrie

B=937(1- i+ PR+, 9)

roe A= l,f'RJ, !E - ycnoBHas r’MbKoCTb CTEPXHS;

un B - koadppuumeHTbl, onpeaensiemMble no Tabnmue 7 B 3aBUCUMOCTM OT TUMOB CEYEHWIA.

3HaueHust koachpuLmeHTa & BblUnCTeHHbIe Mo hopMyrie (8), crieayeT NpuHUMaTh He Goree 7,6/ MPY 3HAYEHVISIX YCIIOBHOM rMBKOCTY
cBbile 3,8; 4,4 15,8 ona TMNOB cevYeHun a, b 1 ¢, COOTBETCTBEHHO.

Mpw 3HaueHnax 7.<0,6 aAns TMNOB.ceYeHWn a u b cnegyeT NpuHmaTthb P =1.

BblurcrneHHble no chopmyre (8) 3HaueHust koachdmumeHTa ¥ npvBeaeHs B Tabmmue .1 (npunoxenwve ).

Tabrmua 7
Tun ceYyeHus 3HaveHune koaduumeHTa
0603HaueHne dopma o B
a 0,03 0,06
R
() )
b | L q 4 ¥ 0,04 0,09
= X — X X —X - -—-1 T
[ 1] <
| y
L ‘/\, Ny
! ¥
c . : f 0,04 0,14
x D:H x x L x [I__H |£| '.J‘L.‘
Mpumeyarmns
1 3HaveHuns K03pdMLMEHTOB ANst NPOKaTHbIX ABYTaBPOB BbICOTON cBbile 500 MM Npu pacyeTe Ha yCTONYMBOCTL B MOCKOCTM CTEHKU crieayeT
NPUHMMAaThL MO TUMY CeYeHUs a.
2 Ha pucyHkax HacTosen Tabnuubl ocn "x-X" 1 "y-y" 0603Ha4YeHbl B CeYEHMAX, HOPMarnbHO K KOTOPbIM pacnonaraercs-pacyeTHas NockocTb Ans
onpegeneHus © no cdopmyrne (8); B ocTanbHbIX cEYEHUAX KOIDULIMEHTBI HE 3aBUCAT OT pacyYeTHOW NIIOCKOCTH.

Tabmvua 7 (M3meHeHHast pegakums, Mam. N 1, 2).

7.1.4 PacyeT Ha YCTOMYMBOCTb CTEPXKHEN U3 OOMHOYHbIX YrOSIKOB CrieyeT BbINOMHATL C y4eToM Tpebosanun 7:1.3. Mpv onpeaeneHm
rMOKOCTM 3TUX CTEPXKHEW paauyC MHEPLIMM CEYEHMS YrorKa U pacyeTHYI0 AnuHy creayeT npuHumMaTth cornacHo 10.1.4 1 10.2.1.

Mpu pacyeTe NOSICOB M ANIEMEHTOB PeLLETKM MPOCTPAHCTBEHHBIX KOHCTPYKLWIA U3 OAMHOYHBIX YTOSIKOB CrieAyeT BbIMONHATL TpeGoBaHs
16.12.

7.1.5 CxaTble 3MeMEHTbI CO CMIOLLHbIMK CTEHKAMW OTKPbITOro -06pasHoro ceveHus (PUCYHOK 2) criedyeT YKpenrsiTe NiaHKkamy uim
peLLETKOW, NMPW 3TOM LOSKHbI OblTb BbIMOMHEHLI TpeboBanua 7.2.2;7.2.3;7.2.7un7.2.8.
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2) 5) E)
¥ y U
_|ﬂr X_EJFX x_ﬂv
| | |
y __'FL - i

a) - oTKkpbITOE; 6), B) - YKPEMIEHHbIE MIaHKaMu WM peLueTkaMmm

PucyHok 2 - [-06pasHble CeYeHVst ANIEMEHTOB

Mpun oTCyTCTBMM NMAHOK WK, PELLETOK TaKWe 3reMEHTbI, MOMUMO pacyeTa no cpopmyrie (7) B rmaBHbIX MIIOCKOCTSX X-X U Y-y, creayeT
NPOBEPSITb HA YCTOMYMBOCTL MPU N3rMOHO-KPYTUIbHOM (hOpMe NMoTepr YCTOMYMBOCTM MO hopmyre™

* MucbMom MuHcTposi Poccum o1 23.07.2019 N 27525-0I/08 cooblipeTcs creaytoliee: B COOTBETCTBMM C MO3ULMEN UCTIONHUTENS MO
akTyanmsauum ceoga npaswn B-gopmyre 10 oneyaTka otcytcTByeT. OTBET COCTaBIiEH Ha OCHOBaHUN NPeACTaBreHns popmMyrbl B TEKCTE
u3gaHua ceofa npasur, pa3MeLLeHHOro Ha cavte MuHcTpos http://www.minstroyrf.ru/docs. - MNpumeyanue nsrotosutens 6a3bl AaHHbIX.

A
——=1 (10y°
MR_bec

* B odwmumansHoMm um3gavum -  M.: CtaHgaptuHdopm, 2017 roa, B chopmyrne gonyweHa onedatka. Popmyna 10 gorvkHa umeTb
crefyroumi Bua:

LS
w0, ARy,

- I'IpmmeanMe msrotoButens 6asbl AaHHbIX.

30€eCb i, - KOAPPULIMEHT, MPUHIMaeMbI paBHbIM

P, = npupy =085,

0, = (0.68+0.21p =1 rpn g = 0.85,

roe 3HavexHve gy crieqyeT BblYUCTATL Mo cbopmyne

=2
=7 6Cmar 15 - 11)

B copmyre (11) koadbpuumeHT z,,,, cregyet onpegensTb No npurioxeHuo M.

7.1.6 CoeauHeHne nosica CO CTEHKOW B LIEHTParkbHO CXaTOM 3/IEMEHTE COCTaBHOMO CMMOLLHOIO CeYeHusl crefyeT paccyuTbiBaTh Mo

copmyram Tabmmupbl 43 Ha COABUr OT YCIOBHOM MonepeyHon curbl g, , onpeaensemon no topmyre (18), npu aTom koaduumeHt ¢
cregyeT NpuHUMaThb B MIIOCKOCTU CTEHKM.

7.2 PacyeT 351eMEHTOB CKBO3HOIO Ce4YeHus

7.2.1 PacyeT Ha NpOYHOCTb 3NIEMEHTOB CKBO3HOMO CEYEHMS MPY LIEHTPaNbHOM PaCTSKEHUM U CXaTum crieayeT BbINOMHATL No dopmyrie
(5), rae A, - nrowaAb CeveHns HeTTO BCEro CTEPXHS.

7.2.2 PacyeT Ha YCTOMYMBOCTb CXaTbIX CTEPXKHEN CKBO3HOIO CEYEHMs, BETBU KOTOPbIX COeAMHEHbI MIaHKaMW Ui peLieTkamu, crieqyeT
BbINOMHATE Mo dopmyre (7); Npu 3TOM KOIPUUMEHT F OTHOCUTENBHO CBOGOAHOM OCU (NMEepnEHAMKYNMAPHOW K MAIOCKOCTM-MIAaHOK WM
peLLeToK) crieayeT onpeaensaTb no chopmynam (8) v (9) Anst ceveHwii Tuna b ¢ 3aMeHoM B HAX . Ha Lf . 3HaueHve ng criegyeT onpenendTb
B 3@BUCHMMOCTY OT 3HAYEHUA Lyr , MPUBEAEHHBIX B TAGMUE 8 Ans CTEPXKHEN C YMCIIOM MaHerien He MeHee LLeCTU.

PacueT Ha yCTOW‘II/IBOCTb CKBO3HbIX CTep)KHeﬁ C YMCIIOM MaHesien MeHee LecTu crenyeT BbINOSHATbL:

Nnpu NNaHKax - Kak pac4yeT paMHbIX CUCTEM;
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npu peLLeTkax - cornacHo TpeboBanusam 7.2.5.

7.2.3 B CKBO3HbIX CTEPXHSIX C MiaHKaMu ycrioBHasi TMGKOCTb OTAENbHON BETBU Ay, Apy WM Az (CM. Tabrmuy 8) Ha ydacTke mexay
CBapHbIMM LLBAMM U KpavHMMKM 6orTTaMu, NPUKPENsioLLMMI NiTaHKW, AOoSkHa BbiTb He Boree 1,4.

Mpw Ham4um B 0QHOM M3 NIIOCKOCTEN CMSIOLLHOMO fIMCTa BMECTO MilaHOK (CM. PUCYHOK 2, 6) 1 8) rMbKOCTb BETBU crieayeT BblYNCATEL MO
paauycy VHepLMn NosyceyYeHUs OTHOCUTENbHO ero LieHTparibHOM 0cy, NeprneHanKynsipHOM K MIIOCKOCTM MITaHOK.

7.2.4 B CKBO3HbIX CTEPXHSIX C peLieTKamy MOMMMO pacyeTa Ha YCTOMYMBOCTL CTEpPXHS B LIErioM criedyeT NpoBepsiTb YCTOWYMBOCTb
oTAemNbHbIX BETBEW Ha 'y4acTkax Mexay yanaMmu. BriusHie MOMEHTOB B yanax criefyeT Y4uTbiBaTb, HanpuMep, OT PacLEeHTPOBKM 31eMEHTOB

peLeTKn.

B ckBO3HbIX CTEePXXHAX C peLlleTKaMu ycrioBHaa rMOKOCTb OTAENbHbIX BETBEN Mexay y3rnamu OoJpkHa ObITb He Goree 2,7 U He JOIPkHA
npeBbIWaTh YCIIOBHYIO NpBeaeHHY0 rMbKocTb i‘ef CTEepPXXHA B LesioM.

MpyHmaTh Gonee BbICOKUE 3HAYEHMS YCIOBHOM rMBKOCTU BETBEN, HO He boree 4,1, creayeT Npu yCrioBWY, YTO pacyeT Takux CTEPXKHEN
BbINOSHEH cornacHo TpeboBaHuam.7.2:5.

(N3ameHeHHas pepakuus, Mam. N1):

7.2.5 PacyeT CKBO3HbIX CTEPXXHEN C peLLeTkamm C YH4eTOM YKa3aHHOro B 7.2.2 1 7.2.4 criedyeT BbIMOMHATL NMo dhopmyre (7) ¢ 3amMeHow B
Hemn sHauenust K, Ha Ry =R, .

Mpyn 3TOM KOIPMULMEHT YCTOMMMBOCTY ¢ AN _OTAENbHOM BETBU MpU Ay =2,7 criefyeT NpuHumath paBHbiM 1,0, a npyu Ay 23,2 -
onpenensiTe no hopmyrie (8) Npu pacyeTHoM AmmHe fye = 0,71, , rae I, - AnvHa BETBU (Ha pUcyHKe 3, a ArvHa BeTBN - 273 ).

B vHTepBare yCroBHbIX TMBKOCTEN 2,7 < Ay < 3,2 3HaYEeHVe ¢y CcrieflyeT onpeaensTb JMHeHON MHTepronauven mexay 1,0 v 3HaueHvem
@ npu A, =3,2.

a) 6) B) r)

21,

L
4

a) - TpeyrornsHasi; 6) - TpeyrornbHas ¢ pacropkamy; B) - KpeCToBasi; I) - KpecToBasl ¢ pacnopkamu

PucyHok 3 - CxeMbl peLLeTok CKBO3HbIX CTEPXKHEW

Tabrmua 8

Tun Cxema ceveHns MpuBeAeHHan MBKOCTL A, CTEPXKHS CKBOSHOTO CEYeHNs
ceve-
HUA

C nnaHkamu C pewieTkamu

i Gy = PR 10820y, (12) hy = 13+ [ 1s)
A

NormaCS 4.x® (NRMS10-16269) www.normacs.ru 14.11.2023 ctp. 1513 138


kodeks://link/d?nd=551727742&point=mark=000000000000000000000000000000000000000000000000007D60K4

CI 16.13330.2017 CtanbHble KOHCTPYKLUUM C 28.08.2017 pevictByeT, B3ameH

L 3
menz_g roe oa:l[]d_
sth szb
2 Ay = A2, +0820(1+2) 33 + (144903341, (13) A A
of max T 1) n3 )Mol Rer = Wy +| 0 +ary AL | = (16)
! Fyob 2 Ay
e = Iblfl dchbn ai a3
st ¥ roe OE,1:102—1, 052:102—2
iy &l
(dl 7] dz OTHOCATCA K CTOpOHaM COOTBETCTBEHHO
by 1 y)
3 ¥ .2 2 14 3 4
e Ay =Koy + 08201+ Bz (14) M = Py +0§7a-. (1)
AN a3
X —F" \ x Iz roe ou:lO—sz
/ : \) roefz = ——— B
+ fsfb
y
b

O603HaveHus, NpUHATbIE B Tabnuue 8:
J'L}, - TMBKOCTb CKBO3HOIO CTEPXHS B LLENOM B MAIOCKOCTU, NepneHANKYNSPHON K OCK y-Y;
Ay - HAMBOMbLLIASA U3 TMBKOCTEl CKBO3HOTO CTEPXHS B LIEIOM B NIIOCKOCTSIX, NePreHANKYNAPHBIX K OCAM X-X UMK y-Y;

Api s Apa, Ap3 - TMOBKOCTM OTAENbHLIX BETBENW Npu n3rnbe B MMOCKOCTAX, NepneHanKyNApHLIX K 0CSIM CooTBeTcTBeHHO 1-1, 2-2 1 3-3, Ha yyacTkax
MeX[y CBapHbLIMM LBAMU N KpaHUMM GONTaMu, NPUKPENALLMMU NFIaHKK;

b, (&, &) - pacctosHue Mexay ocaMu BeTBel;
d, I, - paamepbl, onpegensieMble No pucyHkam 3 u 4;
A - nnowaab Ce4YeHUs1 BCEMO CTEPXKHSI;

A1, Ag2 - Nnowaan ceveHnit packocoB peLLeTok (MPU KPecTOBOW peLLeTKe - [AByX PAacKOCOB), PacMosIOXKEHHbIX COOTBETCTBEHHO B MIOCKOCTSX,
nepneHanKynsapHbIx Kk ocam 1-1 un 2-2;

Ag3- nnowaab ceyeHus packoca pelleTkn (Mpu KPecTOBOW pelueTke - AByX PAcKOCOB), MeXallei B MIIOCKOCTU OAHOI rpaHn (4nsi TpexrpaHHoro
PaBHOCTOPOHHETO CTEPXHS);

f&l , 553 - MOMEHTbI UHEPL MU CEYEHUS1 BETBEN OTHOCUTENbHO ocel cooTBeTCTBEHHO 1-1 1 3-3 (Ans ceyeHwit Tunos 1 u 3);
I51, Iy - TO e, ABYX YronKkoB OTHOCUTENBLHO OCei COOTBETCTBEHHO 1-1 1 2-2 (AN ceveHus Tuna 2);
Is- MOMEHT MHEePLMN CeYEHUS OAHOW NNaHKu OTHOCUTENbHO COBCTBEHHOM OCK X-X (PUCYHOK 4; Ansa ceveHmin Tunos 1 u 3);

I, {57 - MOMEHT MHepL MK ceueHUst OAHOM U3 NNAHOK, PACMONOXKEHHbIX B MIIOCKOCTSX, NePNeHANKYNsiPHbIX OCM COOTBETCTBEHHO 1-1 1 2-2 (ans
ceveHus Tuna 2).

Mpumeyanue - K Tuny 1 Takke creflyeT OTHOCUTb CEYEHUS!, Y KOTOPbIX BMECTO LUBESINEPOB NMPUMEHEHbI ABYTaBpbI, TPyGyaTthie 1 Apyrue npohunm
AN oaHoN unn obenx BeTBeW; Npu 3TOM ocu y-y U 1-1 AOIKHBI NPOXOAUTL Yepe3 LieHTPbI TSHKECTU COOTBETCTBEHHO CeYeHUS B LIENOM U OTAeNbHOM
BETBY, @ 3HAYEHUs N U Ay B chopmyne (12) AomkHLI 0GecneunTs HanGorbLuee HadeHne Ay .
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PucyHok 4* - CkBO3HOM CTEpPXEHb C NMiaHKamu

* iameHeHHas pegakuus, Mam. N1,

7.2.6 Pac4eT cTepxHel COCTaBHbIX CEMEHUA U3 YrOSIKOB, LWBEMTEPOB U ApP., COeAMHEHHbIX CTEHKaMW BMIIOTHYIO Ui Yepes3 MpOoKIaaku,
crefyeT BbIMOMHATL KaK CNMOLLHOCTEHYaThIE MPU-YCHOBUW, YTO YHaCTKN MeXOY COeAMHAIOLLMMM CBapHbIMY LWBAMW UM LIEHTPaMu KpamHmUX
60JTTOB He MPEBbLILLIAIT Ars cxaTbix arnemeHToB 40/ n ana pacTaHyTbix 80i. 3aecb paguyc MHepLMM ceveHust | yrornka unn LWBennepa criegyeT
npyHUMaTb Ans TaBPOBbIX WM OBYTaBPOBbLIX CEYEHUI OTHOCUTENbHO OCK, NapasviensHOW MIIOCKOCTW PacrofioXeHss NPOKadok, a And
KPEeCTOBbIX CEYEHUI - MUHMATTbHbIA.

Mpv 3TOM B Npeenax AfHbl CKaToro afiemMeHTa crieayeT npedycMaTprBaTh He MeHee ABYX NPOMEXYTOUHbIX CBA3eN (NPOKIadok).

7.2.7 PacyeT CoeavHUTENbHBIX MTaHOK U 3NIEMEHTOB PELLETOK CXaTblX CTEPXKHEN CKBO3HOTO CeYeHsl CriedyeT BhbIMOSHATEL Ha YCIOBHYO
rnonepeyHyto cury (. , NPUHMMaEMYt0 NOCTOSIHHOM MO BCei AnMHe CTepXHs 1 onpeienaemyio no dopmyrne

Qg =7.15-107°(2330- E/R, )N I, (18)

raoe N - npoaornbHoe yourivie B CKBO3HOM CTEPXKHE;
- KO3(PDPULMEHT YCTOMHMBOCTU MPU LIEHTPArbHOM CxXaTum (4rA CeYEHUS - TUNA 8), MPVHUMAEMbI MPU pacyeTe CKBO3HOIO CTEPXHS B
MOCKOCTY NIaHOK U pELLETOK.

YCrioBHyto nonepeyHyto curly 'z CrielyeT pacrpeaensiTb:

MpU HamMyYMM TOMbKO COEAMHUTENbHBLIX MIAHOK (PELLeTOK) - MOPOBHY MeXOy fraHkamu (peletkamu), fexawymy B MroCKOCTSIX,
nepneHanKyrspHbIX K OCU, OTHOCUTESTEHO KOTOPOI MPOU3BOAUTCSA NPOBEpKa YCTOMYMBOCTY;

MPW HaMMYUM CISIOLLHOMO NIMCTa Y COEAUHUTENbHBIX MITAHOK (PELLETOK) - MoMosiaM MeXay fMCTOM U NijlaHkaMu (peLueTkamm), nexalyiMm B
MIIOCKOCTSIX, NapannerbHbiX JUCTY;

Mpu pacyeTe paBHOCTOPOHHNX TPEXIPAHHBIX CKBO3HbIX CTEPXHEN - paBHOM 0,8 g ANA KaXAOh CUCTEMbI COEAMHUTENbHBIX MITAHOK
(peLLeToK), pacrnosioXXEHHOW B OQHOW rpaHu.

7.2.8 PacuyeT coeAvHuTENbHbIX MNAHOK M UX MPWKPEnneHWi (CM. pUCYHOK 4) AOMKeH BbIMOMHATLCH, KaK pacyeT 3MeMeHTOB
6e3packocHbIX hepM, Ha COBMECTHOe AEeNCTBME CUMbl &, , CPe3blBatoLLel MraHKy, 1 MOMeHTa Af,, n3rnbaroLLero-nmaHKy B ee MrocKocTw,
3HaYeHVst KOTOPbIX CriedyeT onpeaensaT No opmMynam:

F5=Q5.fg,ff:'; (19)

M, =042, (20)

roe . - ycrioBHasi mornepeyHas cura, NnpuxoasiLasicsl Ha NiiaHKy OfHON rpaHu.

7.2.9 PacuyeT 3MeMeHTOB COeAMHUTESNbHBIX PELLETOK COCTaBHbIX CTEpXHel criedyeT BbIMOMHATL Kak pacyeT 3fieMeHTOB peLUeTOK
nrockux dpepM. Mpm pacyeTe packocoB PELLETOK N0 PUCYHKY 3 yCUIME B packoce crieayeT onpeaensTb no opmyne
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Nd =C61Q5d.lrb, (21)

roe ci-=KoappuLmeHT, npuHimMaemblin paBHbIM: 1,0 Ana peLeTkn no pucyHkam 3, a, 6 1 0,5 - no pucyHky 3, ;
(; -'YCrIoBHasA nonepeyHas cura, NpUXoAsLLAACS Ha OAHY NMOCKOCTb PELLETKM.

Mpy pacyeTe PackoCOB KPECTOBOW peLLeTKM C pacropkamu (pucyHok 3, ) criefyeT yuuTbiBaTb [OMOSHUTENbHOE ycuve N,;,
BO3HVKalOLLEE B KaXOOM packoce OT o6xaTus BETBEN 1 onpeaenseMoe no gopmyre

Mg = cipdlydy 1 4y, (22)

roe oy =dif (2% +d%) - &/ Iy, d - pa3mepel, ykasaHHbIe Ha PUCYHKE 3;

Ny - ycurivie B ogHOV BETBU CTEPXHS;
Ay, A, - nnowaab ceyeHus OJHOTO packoca U OfHOW BETBU COOTBETCTBEHHO.

7.2.10 PacueT cTepxHen, npeaHasHavYeHHbIX A58 YMEHbLLIEHUS pacyYeTHOW AMvHbI CxXaTblX 3NIeMEHTOB, AOTKEH BbINOMHATLCA Ha ycunve,
paBHOE YCIIOBHOWN NOMepeYHoi cure B 0CHOBHOM CXXaToM arieMeHTe, onpeaernsemon no coopmyne (18).

PacyeT pacnopok, npegHasHayeHHbIX A7 YMEHbLLEHUS pacYeTHOM ANMHblI BETBEWN KOMOHH B MIIOCKOCTU, NePNeHaVKYNspHON K NMOCKOCTH
nonepeYvHbIX pam, npu HamM4yum Harpy3ok OT MOCTOBbIX WM MOABECHbIX KPaHOB, CriedyeT BbIMOMHATbL Ha YCMOBHYIO MOMEpeYHyto Cury,
onpegensemyto no copmyne (18), roe 3HayeHve N criegyeT MPUMHAMAThL paBHbIM CyMME MPOAOSbHbIX CUM B [ABYX BETBSIX KOJIOHH,
CO€IMHEHHbIX PACMOPKON.

7.3 MpoBepKa yCTOMUMBOCTU CTEHOK M MOSACHLIX IMCTOB LIeHTPaNbHO CXaTbIX 35IeMEHTOB CMJIOLHOIO
ceuveHus

7.3.1 Mpu npoBepke YCTONUMBOCTN CTEHOK PACHETHYIO BLICOTY A, CrielyeT NPUHIMATB N0 PUCYHKY 5:

hot
4

of
Bgr
=
hat

f = = "
 Bar | Pw bar Dot
, 1 i
=| ) o
2 [T <
T 2l 1 T - v |
b L Dgr bt Bt

flar
'y
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PlllcyHOK 5* - PacuyeTHble pa3mMepbl CTEHOK, CBECOB MOJIOK, NOACHbLIX JIMCTOB B NPOKATHbIX, COCTAaBHbIX U THYTbIX I'IpO(bI/IJ'lﬂX

* MisaveHeHHas pegakums, Mam. N 5.

MNOJIHYHO BbICOTY CTEHKN - B CBAPHbIX 3JIEeMEHTaXx;

paccTosaHue - Mexay OrvkamumMy K OCu 3remeHTa KpaAMN MOACHbLIX YroJyikoB - B 3JieMeHTax C q)pVIKLWIOHHbIMI/I NOACHbIMU
coegNHEeHNAMU;

paccTosiHie MeXay Hayanamm BHyTPEHHUX 3aKPYrTeHU - B NpoKaTHbIX NPOUIAX;
paccTosiHie MeXay KpasiMU BbIKPYKEK - B THYTbIX MPOOUITSIX.

7.3.2 YCTOMUMBOCTb CTEHOK LIEHTParnbHO CXaTbiX 3NIEMEHTOB CMIOLLHOrO CeYeHVst criegyeT cuutaTb obecrneyeHHoW, ecrm ycrnoBHas
TMBKOCTb CTEHKN A, = (lryy f:w).I-'RJ, fEHe NpeBbILAET 3HAYEHWIA NpeferbHOW YCIOBHOW TMBKOCTU Ry, , ONpeaensembiX no ¢opmMyram

Tabrmubl 9. Bonee rvbkue cTeHKuU CreayeT MPUMEHATL NPY MOATBEPXKOEHUN MX YCTOMYMBOCTU (TEOPETUIECKUM UMM OMBITHBIM NyTEM).

Tabrmua 9
CeueHue YcnoBHas rMbkocTb anemMeHTa ), MpeaenbHas ycrosHas rMBKOCTb CTEHKU qu
; <2 1,30+ 0,15%2 (23)
ity
>2 1,20+ 0,351 < 2,3 (24)
! —_— = <1 1,2 (25)
____! ___|____.i___
! | 4
>1 L,0+021 <16 (26)
<0,8 1,0 (27)
>0,8 0,85+0,19% < 1,6 (28)
08<) <4 (0.40+0,072)(1+0,25.2—= b/ [,y ) (29)
i I

O603HayeHus1, NpUHATLIE B Tabnuue 9:
2 - ycrnoBHas rMBKOCTb anemMeHTa, NpMHMMaemasi B pacyeTe Ha YCTONUYMBOCTb MPU LIEHTParnbHOM CXaTuu;

bf - LUMpUHA MOrKV Taspa.

MpumeyaHns

1 B kopo64yaTOM ceveHumn 3HayeHne qu criegyeT onpefensiTe AN NNACTUHOK, PacnonoXeHHbIX NapannensHO NI0CKOCTH, B KOTOPOI NpoBepsieTcst
YCTOWYMBOCTb 3MIeMeHTa B LieSIoM.

2 B TaBpOBOM CeYeHUn JormkHO cobnoaatbes ycnosne 1< bf /he/- <2;npu ) <0,8 vunn ) >4 B dopmyne (29) crieayet npuunmatb ) =0,8 um 3 =
4 COOTBETCTBEHHO.

3 3Hak "<" B hopmynax o3HavaeT, YTO 3HaYeHue qu B Clyyae ero npeBbileHUs Npu pacyeTe no dopmyrne creayet NpMHUMaTh. paBHbIM yKa3aHHOMY

B NPaBOMN 4acTu.

Tabmmua 9 (M3meHeHHast pegakums, Mam. N 1).

7.3.3 CTEHKM LEHTParbHO CKaTbiX 3MEMEHTOB CMIOWHOTO CeuyeHust (KOSIOHH, CTOeK, onop W T.M.) npu i, =2,3, 3a UCK/YeH1eM
paccuUnTaHHbIX C y4eTOM reOMEeTPUHECKON HEMMHEMHOCTIN KOHCTPYKLMIA, CrieayeT YKpenrsaTh nonepeyHbiMy pebpamm XecTKOCTH C Larom ot
2,5 k%f' ao 3}2%{ .

B cnrowHocTeHYaTbiXx BETBSX KOMOHH CKBO3HOTO CeveHust pebpa »eCTKOCTW crieflyeT ycTaHaBiMBaTb TOMbKO B yanax KpensieHvs
COeaVHUTENbHbIX PEeLIETOK (MNaHoK).
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B cTeHKke, yKpenreHHoN ToMbko nonepeyHsiMi pebpamu, WApUHa UX BbICTYNAOWEN YacTu &, AOIPkHA ObiTh He MeHee (%, /30+40) MM -
A8 TIapHOro cUMMETpUIHOro pebpa, He MeHee (%, /20+50) MM - Ans ogHOCTOpoHHero pebpa; TonuwHa pebpa &, [orkHa ObiTh He MeHee
2[RI E .

Mpu yKperirieHM CTEHKU OOHOCTOPOHHUMMW MONepeYHbIMU pebpamm XeCTKOCTU OAMHOYHbIE YTOMNKkM CredyeT MpuBapuBaTh K CTEHKE
nepom.

7.34 B UeHTparbHO CxaTbiX SreMeHTax ABYTaBPOBOTO CEYEHWUS C PacyYeTHON BbICOTOW CTEHKW %, B Crydae YKPEnieHust CTEeHKW

Irl' -
NPOAOTbHEIM PEBPOM-KECTKOCTH, PACMONOXEHHbIM MocepearHe U C MOMEHTOM MHepLuM cedenust [.;, npu Py Z6, 3Hauenve T,
af “w
yCTaHOBIEHHOE B 7.3.2, cregyeT YMHOXUTb HAa KO3 puLMEHT

Iy Iy
| 1-012 | (30)

B=1+04
hopt hopt

I'IpM pacnosioXxeHun pe6pa C-OAHOM CTOPOHbI CTEHKN, €r0 MOMEHT NUHepUun crneayeT BblYUCTIATL OTHOCUTESTBHO OCWH, coBnagatoLen c
Onvwkanwen rpPaHbO CTEHKU N OH OOJDKEH ObITb He MeHee, YeM ansi NapHOro CMMMeTPU4HOIro pe6pa.

B cryqae BbINOSHEHMA NPOAOSbHOTO pebpa B Buae rodpa CTEHKU MPU BblYUCTIEHMM %, CriedyeT yuUTbIBaTb PasBEPHYTYIO ArMHY
rogppa.

I'Iponoanble pe6pa XEeCTKOCTU crielyeT BKIllo4aTb B pac4eTHble Ce4YEeHUA NIeMEHTOB.

MuH/MarnbHble pasmepbl BbICTYMaloLWe 4acTu NpoAorbHbIX pebep KecTKoCTU criefyeT MpuHUMaTh Kak Ans rnorepeyHbix pebep
cornacHo TpeboBanusim 7.3.3.

7.3.5 lMpu pacyeTe UeHTparnbHO- K BHELLEHTPEHHO CXaTbiX CTEPXHEN CMroLLHOr0 CeYeHVst B Crydasx, korga daktudeckoe 3HauveHvie
YCTOBHOW TMBKOCTU CTEHKN My, = (fagy fzw)m npeBbILLAET (MPY-LEHTParnbHOM cxaTum He Boree Yem B 2 pasa) 3HaueHue npeaernsHon
YCIIOBHOW MMBKOCTY CTEHKN I, , MOMyYEHHOE corriacHo TpeGoBaHuam 7.3.2, a Tawke 9.4.2 1 9.4.3, B dhopmyrax (7), a Tarke (109), (111),
(115), (116), (120) 1 (121) NPUHAMAIOT paCcHETHYIO YMEHbLLEHHYIO NMOLWAAL CeYeHus 4; B3aMeH A.

(N3meHeHHas pegakums, Mam. N 1).
7.3.6 3HaveHve A; criedyeT BbIYUCIATL MO hopMymam:

Ona AByTaBpOBOro v LWBesviepHoro ceyeHun

Ay = A= Urp, —hig M, (31)
AN KOpobYaTOro ceveHmst:
MPU LieHTpanbHOM CxaTim
Ag=A= 20k —hg )ty =2byy —Bglip; (32)
MPW BHELIEHTPEHHOM CXXaTim
Ay = A= 2k — Ry, (33)

roe kg W k; - pacdeTHas W yMeHbLUEHHAs BbICOTA CTEHKM, PAaCriONoOXEHHOW MapasrienbHO MoCKOCTU, ‘BT KOTOPOW, MpoBepsieTcs
YCTOWYUBOCTb;

br1 W By - pacyeTHasi M yMeHbLUeHHas UMpUHA Mosica KopoGYaToro CeyeHwsi, PacriorioXeHHOro NeprieHANKYNAPHO K TIoCKOCTY, B
KOTOPOW NPOBEPSAETCH YCTONYMBOCTb.

3HauyeHve kd B LeHTPalibHO CXaTbIX 3fleMeHTax creyeT BblYUCIATb Mo tbopmynaM:

Ona AByTaBpOBOro cevYeHua
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fg =t gy — R P Ry — D (R — 12 0;151)]“'3 ! R_y ,

roe npu 3.>3,5 criegyet npyHumaTth 3.=3,5;
Ans kopobyaToro ceyeHus

by =ty [Ty — (B Ty = 1) (R — 2.9 - 0,28+ 0,78, [ETR,

roe npv .>2,3 criegyet npyHumaTth 3,=2,3;
0N LUBEITIEPHOro ceveHus

hg =ty wfEIR, -

* dopMyria COOTBETCTBYET OpUriHary. - MpuMedaHre 13rotoBuTens 6a3sbl AaHHbIX.

(34)

(39)

(36)"

3HaueHust T U &, B hopmynax (34)-(36) Ana LeHTparbHO CxaTbiX 3NIeMEHTOB crieayeT NpuHUMaTh corracHo TpeGoBaHusaM 7.3.2. Mpu
BbIYMCIIEHWM 3HAYEHUs &; ONA KopoBYaToro ceueHus no popmyre (35) BMECTO %y, £y, , Ay U A, CIIEOYET NPUHAMATb COOTBETCTBEHHO &  ,

ir, Tuf,l N Rpy=(byry/tp) R, /£, NPUSTOM 3HAUEHNE fﬂﬂl criegyeT onpefernsTb cornacHo Tpe6oBaHusim 7.3.9.

3HaveHve }zd AnAa BHEUEHTPEHHO CXXaTbiX 3JieMeHTOB OBYTaBpOBOro u Kop06anoro ceyeHun cregyeT BbIYUCIIATL MO cpopmynaM

COOTBETCTBEHHO (34) 1 (35); NPy 3TOM B 3TUX (DOPMYFAX 3HaYeHUst L= L, v &, CrieayeT npuHIMaTh cornacHo 9.4.2.
7.3.7 Tpy NpoBepKe YCTOMYMBOCTU MOSICHBIX JIMCTOB 3@ PACHETHYIO LLMPUHY CBECA &y CrieAyeT NPUHAMATL PaCCTOsIHYE:
OT rpaH1 CTEHKN A0 KPasi MOSICHOMO SMCTa (MOJKM) - B CBaPHbIX ArieMeHTaXx;

OT OCM KpalHero 6osra B nosice 0 Kpasi MOSICHOIo JmcTa -~ B-9XIEMEHTax C (PPUKLMOHHBIMM MOSICHBIMU COEAMHEHVSIMU;
OT Hauara BHYTPEHHEro 3aKpyrreHusl 4o Kpasi MOJKM - B MPOKATHBIX MPpodurisx;

OT Kpasi BbIKPYXKKW [0 Kpasi MOSKM - B THYTbIX MPOGUIAX (CM. pUCYHOK 5).

7.3.8 YCTOMIMBOCTb MOSACHBLIX NIMCTOB (MOJIOK) LIEHTPASIbHO CXaTblX 3IEMEHTOB CMMOLLHOrO CeYeHus crieqyeT cumtaTb 06ecnedeHHoN,
€CIM yCrioBHas rmbkocTb cBeca nosica (noskm) if =(by /27]. /R, /' E He NpeBbILLAET 3HAYEHUA NPe/iersHON YCIIOBHOI TMBKOCTM CBeca nosca

(norkm) iuf , onpegernsemblix no hopmynam Tabnmubl 10, B KOTOPbIX NpY 3HaYeHnsax # <0,8 wm 7. >4 crnefyeT NpyHYMaTb COOTBETCTBEHHO

%=0,8 urm 3. =4.

(N3ameHeHHas pegakuus, Mam. N 2).

Tabrmua 10
CeueHve MpenenbHas ycnoBHas rmbKoCTh CBeca nosica (MOsku) Xuf
npun ycnoBHOW rmbkocTh anemenTa 0,8 < 3, <4
S ':Ilr_" 0,36 +0,101 (37
==
= 0,43+ 0,08% (38)
. e i A
T=T ﬁ_ -1
| i b e
Ay 0,40+ 0,071 (39)
.
|
0,85+0,19% (40)
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0O603HayeHne, npuHsaToe B Tabnmuye 10:
2 - ycrioBHas rMbKoCTb anemMeHTa, NpMHMMaeMasi B pacyeTe Ha YCTONYMBOCTb MPU LIEeHTParnbHOM CxaTuu.

MpumeyaHue - [ing ceecos nosica (NOskW), okaMneHHbIX pebpamu, npeaenbHbIe 3Ha4YeHUs YCNOBHOM rMBKOCTN Xuf, BblYMCNEHHbIE NO hopMynam
(37) n (38), ciegyeT ymHOXaTb Ha KoadpdmumeHT 1,5, a no dopmyne (39) - Ha 1,6.

Tabrmua 10 (M3merHeHHasn pegakumst, Mam. N 1,2,).

7.3.9 B ueHTpanbHO CxaTbiX arieMeHTax KopobyaToro ceyeHust npefenbHyl YCMOBHY MMOKOCTb MOSICHOTO JmcTa iﬂf,l cregyet

npvHMMaTh no Tabrmue 10*, Kak A4St CTEHOK KOpoBYyaToro ceyeHust: Tﬂf,l =l fip) n'RJ, IR

* MucbMmom MuHcTpos P® 01°02.08.2023 r. N 20700-OI'/00 pasbsacHsaeTcs, 4to "B nyHkTe 7.3.9 CI1 16.13330.2017 "CHuI1 1-23-81*
CranbHble KOHCTPYKUMK" OonyleHa TEXHUYeckas owmbka. B LeHTpanbHO cxXaTbiX afieMeHTax kopob4yaToro ceveHust NpeaenbHyto YCroBHYO
rMOKOCTb MOSICHOTO NCTa crieqyeT NpyHUMaTh no Tabnmue 9". - MNMprmeyvanue nsrotoBuTens 6asbl AaHHbIX.

7.3.10 BbicoTa oTruba g, cBeca nosca (nosku)-no-pucyHky 5 v BbiCoTa OKkaimraowero pebpa, npy ero Hamm4mm, JorvkHa biTe He
meHee 0,3 b, B anemeHTax, He YCWneHHbIX fraHkamu, u 0,2 b, - B aremeHTax, YCWnenHbIX nraHkamu (cm. Tabruuy 10). TonupHa

okanmrstoLero pebpa forvkHa BbiTe He MeHee 2ay 4R, / E-

(N3ameHeHHas pepakuus, Mam. N 2).
7.3.11 B cnyyae, ecrm npoBepka Mo npefernbHON rMbkoctTn B ABYyx nrockoctax (paspen 10.4) aABnseTcs onpepensiowen npu
Ha3HaYeHUN CEYEHUA LIEHTPamnbHO CXKaTblX 3MEMEHTOB, 3HAYeHWA MPEederbHbIX YCIOBHBIX TMOKOCTEN CTEHKW ). W MOSICOB ) ¢ (Rut1),

BbIUMCTIEHHbIX N0 Tabmmuam 9 1 10 COOTBETCTBEHHO, CriedyeT YBeMMYMBaTh YMHOXEHUEM Ha KO3PULMEHT \[pAR, /N , HO He Boree Yem Ha
1,25.

(N3ameHeHHas pepakuus, Mam. N 3).

8 PacueTt anieMeHTOB CTaJibHbIX KOHCTPYKLUIA Npu nsrnde

8.1 O6bwue nonoxeHNA pacyeTta

B 3aBMCYMOCTM OT Ha3Ha4YeHUs 1 YCrOBMIA SKCMTyaTaLmMmM KOHCTPYKLMIA pacyeT narmbaemblX arieMeHToB (6anok) cregyeT BbINOSHATL 6e3
yyeTa WM ¢ y4eTOM NracTuieckux gedopMaLmii B COOTBETCTBUM C NOApa3AeneHneM aieMEHTOB Ha TPU Krnacca cornacHo 4.2.7.

Barku 1-ro kriacca crieqyeT NpUMeHsITb AMs Harpy3ok BCeX BUOOB U paccunTbiBaTh B Npedenax ynpyrvx gecopmauuii; 6anku 2-ro u 3-
ro KMaccoB criedyeT NPUMEeHsTb A CTaTUYECKVX HAarpy3oK 1 paccumuTbiBaTh C YYETOM PasBUTUS MacTUeckux AedopMaLiui.

Barnku kpaHoBbIX NyTer nog kpaHbl rpynn pexumon pabotbl 1K-8K no CIM20.13330 npu pacyeTe Ha NPOYHOCTL' criefyeT OTHOCUTL K 1-
My Kriaccy.

BuctanbHble 6anku creayeT OTHOCUTb KO 2-My KIaccy v paccyutbiBaTb C y4ETOM OrpaHNYeHHbIX NacTUHeCKMX nedopmauni B CTEHKe,
3Ha4YeHuA KOTOpbIX crieayeT onpenesidte Npu OOCTWXKEHUUM pacYeTHOro conpoTuBIieHUA R}.f B Mnosicax, BbIMOMHEHHBbIX U3 _6onee NpoYHON

cram.

(N3meHeHHas pegakums, Mam. N 2).

8.2 PacueT Ha NMPOYHOCTb M3rmbaeMbIX 35IeMEHTOB CMNJIOLUHOIO ceYeHus
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8.2.1 PacueT Ha npoyYHoCTb 6arnok 1-ro knacca cregyeT BbIMONHATL Mo hopmyram:

npv 4eCTBUM MOMEHTA B OZAHOW U3 rMaBHbIX NIIOCKOCTEN

M
=1, @1)
Wn,min R_y Ye
LEeNCTBUN B-CEHMEeHWM MonepeyHon curbl
Ry
o, “2)
ff.sz"frc
npv AeVACTBUM MOMEHTOB B ABYX MMABHbIX MIOCKOCTAX (M NPY Har4mMm GumMomeHTa)
M M B
Lyt x+ =1, (43)
‘rmR_y"?'c IynR_ch ‘rconRch
rae X Uy - pacCTosiH/S OT rMaBHbIX OCEW A0 paccmaTpyBaeMOon TOUKM CeYeHus, a
@ - CeKTopuanbHasi KoopayHaTa STOW TOUKM;
NPy 04HOBPEMEHHOM LENCTBUN B CTEHKE Barku MOMeHTa 1 nonepeyHomn curbl
087 3 2 2
e ﬂ'}‘r;sx—r;ixoj.+r;$j,+3"cjgIJ 51,Tp-fRsYc51, (44)
Py

roe o, = Mxyf f;m - HOpMaribHOEe Hanps>XeHne B Cpe,Cl,VlHHOﬁ MJIOCKOCTU CTEHKK, NapasresibHoe I'IpO,D,OJ'IbHOVI ocm b6anky;

Gy, - TO e, NepreHAVKYIIIPHOE K NPOAOITbHOM OCU Barnkil, B TOM YKCTe Oy, , Opeaensiemoe no gopmyrie (47);
Ty = 08 1z, ) - KacaTenbHOE HanPSXXEHNE B CTEHKE.

Hanpskenua , n G, , npuHuMaemble B chopmyre (44) co cBOMMM 3HaKamu, a Takke Ty CrepyeT onpeaendtb B OJHOW 1 TON Xe TOouYKe
CTeHKM barku.

Mpw npoBepke NPOYHOCTM Ha AeNCTBME NMOMEpPEYHON CUrbl Ha onope Anst-paspes3Hbix 6arnok dopmyny (42) cnegyeT ucnosb3oBaTb 6e3
ydeTa paboTbl NOSICOB.

B 6ankax, paccuntbiBaemblx Mo dpopmyre (43), 3HaueHUs HanpsxeHun B cTeHKe-6askm JomkHbl ObiTe MpoBepeHbl Nno dopmyre (44) B
ABYX rMaBHbIX MIIOCKOCTSIX U3ruba.

Mpu ocrabrieHnn cTeHk 0TBEPCTMAMM AnA BOITOB NeBylo YacTb hopmyrbl (42), a Takke sHaveHue T, B dopmyne (44), creayet
YMHOXaTb Ha KO3hUUMEHT <, onpeaensemblii no opmyrne

c=slls=d), (45)
roe s - Wwar oTBepCTUii B O4HOM BepTUKarksHOM psiay;
d - puameTp oTBEPCTYUS.
(M3ameHenHas pepgakums, Mam. N 3).

8.2.2 PacyeT Ha NpPOYHOCTb CTEHKU Barku, He yKpenneHHon pebpamm XecTKOCTH, NpU AENCTBUM MECTHOrO HaNPSXKEHWa op,, B MecTax
NPUIoXeHUs Harpy3kun Kk BEpPXHEMY MOSICY, a Takke B OMOPHbIX CeYeHusX 6anku, criegyeT BbINOMHATL MO hopmyrie

Sloe <1
- =1 46
R_y"f'c (46)
roe
Cpoe = Hlgptyy) . (47)

3aeckb F - pacyeTHOe 3HaYeHue Harpysku (curbl);
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L4 - YCrIOBHAsA ArvHa pacnpeerneHns Harpysku, onpeaenaemas no gopmyram:

Ars Cry4aeB Mo pUCYHKY 6, a) u 6)

Iy =b+2h; (48)

Ans cryyas no-pucyHky 6, 8

ly =3I, /1, (49)

a) e 6) £ lF B)

lF

e

| P o
Suilh G

-

e ) |
| ef \ f ef |
t-.. . / tw ‘ ‘ tw
|
/ |
|' I'. L 1

a) - cBapHas 6arka; 6) - npokaTHasi 6arnka; B) - cBapHas unm npokatHas 6arnku npu Harpyske oT Koreca KpaHa

PucyHok 6 - Cxembl pacnpefenienns cCocpeoTOUeHHOM Harpysku Ha CTeHKy 6arnku

rae h - pasvep, paBHbI CyMMe TOMUWHBI BEPXHEro nosica 6ankn 1 kaTeTa NosiCHOro LUBa, ECIM HWKHAS Garka csapHas (CM. puUcyHok 6, a),
MBO PACCTOSHWIO OT HAPYXKHOW FpaHW NOSKM [0 Hadana BHYTPEHHErO. 3aKpYrIeHs CTEHKW, eCIM HKHAS Garka npokaTHast (CM. PUCYHOK 6,

6);
W- koathdmUmMeHT, NpuHMMaeMbIv paBHbIM: 3,25 - And cBapHbIX U-MPOKaTHbIX 6arok;

4.5 - nns 6anok ¢ PPUKLMOHHLIMU NOSACHBIMU COEAUHEHVSIMIA;

Ilf - CymMma COBCTBEHHLIX MOMEHTOB nHepLmn nosaca Banku n KpaHOBOro- penbca i MOMEHT NHepLnn ceYeHnd, COCTOALLETO U3 nosdca

1 perbca B crydae NpyBapku penbca Wweamu, oGecneymBatoLyMi COBMECTHYIO paboTy nosica 1 perbCea;

b - WMpWHa OMMpaHUA BEPXHErO 3NeMeHTa.
(Monpaska. NYC N 7-2021), (M3meHeHHas pedakuus, Nam. N 3).

8.2.3 PacyeT Ha NpOYHOCTb pa3pesHbix 6anok 2-ro u 3-ro KraccoB ABYTaBPOBOIO. M-KOPOBYATOro CeYeHun (PUCYHOK 7) 13 cTamm C
HOPMaTMBHbLIM COMPOTUBIIEHNEM K, =440 H/mm2 npu cobmopeHnm TpeGosanui 8.4.6,.8.5.8,,8.5.9 n 8.5.18 n npu kacarenbHbIX

HanpsXeHuax T, = &, £ 4, =0.9&, (KpoMe OMOpHbIX CeYeHuI) criefyeT BbIMOMHATL Mo opMyriam:

6)
|—y‘—| -
M, g |Qx
T Q,
X |. 0. x
A |l S A
2 | — 3
|—'—'x A,
Y

PucyHok 7 - Cxembl ABYTaBpoBOro (a) u kopobyaToro (6) ceveHwin 6arnok ¢ AEVUCTBYIOLLMMUN HA HUX YCUWTISIMU
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npy 3rube B NIIOCKOCTU HAMBOTbLLEN KECTKOCTM (£, = [/ ! )

M
S E—Y (50)
oy Wm,m:’nR_y Ye

npu n3rube B-ABYX rMaBHbIX NMMOCKOCTAX U HAMPSKEHNSIX T, = Q}, f(2Af) =058,

M M,

X

=1, (51)
CXBWm,mJ'nR}IVc C}, W_’}ln,mmR_yvc

3neck M, M, - abcomoTHble 3HaueHNst M3rnbatoLLyx MOMEHTOB;
Cyy €y - KO3(hhMUMEHTBI, MPpUHUMaeMble no Tabnmue E.1;

B3 - k03hDMLIMEHT, MPMHUMAEMbIA PaBHbIM:

npu T, <058, pB=1;

npu 058, <1, =098

4
p=1- 0,20 [T_X] , (52)
a;+025| &,

roe ap =Ag {4, - OTHOLeHVe nrowaau ceveHust nosica K MIOWAAM CeYeHUst CTEHKU (Arsl HECUMMETPUYHOTO ceveHnst Ay - nroupnp
MeHbLLEro nosica; Ans kopobyaToro ceveHust A, - cyMmmapHas nrogb Ce4YeHUn ABYX CTEHOK).

Npm 13rnbe B NIOCKOCTN HAMBOTbLLEN KECTKOCTY ({4, = 1y, ) WCTECHEHHOM KPYHEHM CUMMETPVYHBIX ABYTABPOB

M B
X + <1, (53)
CxB Wxn,minRch C(»I/Vnon,minRch

roe ¢, - onpedenseTcs NMHeHon nHTepnonsauven no Tabnmue 10a:
Tabrmua 10a

M, 0 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9 0,99

Cme,nan}l Ye
Ca 1,470 1,636 1,845 2,054 2,263 2,472 2,681 2,890 3,099 3,308 3,496

Mpwu pacuyeTe ceueHusi B 30He 4mncToro usruba B dpopmynax (50) n (51) criesyet npuHuMate £=1-1 BMECTO KOIPANLIMEHTOB ;. 1 ¢,
COOTBETCTBEHHO

Can=05(146,); €y =05(14¢,).

PacueT Ha NPOYHOCTL B OMOPHOM CceueHun 6arok (mpu M, =0 u M, =0) criegyeT BbINOMHATL N0 hOpMYyriam:

o .

—* =1

AWRSYC 1 (54)
&

——=1, 55

2Af Rs'}rc ( )

Mpwn ocrabrneHwm cTeHkn oTBepcTuaMM Ans OormmoB neByto vacte dopmyn (54) mn (55) crnegyeT yMHOXaTb Ha KO3PMUUMEHT <,
onpegensembl no opmyre (45).

Ona YCTaHOBIIEHUA pa3MepoB MUHUMalbHbIX CeyeHun cocTaBHbIX Banok KOSd)CbMLIMeHTbI cy W ¢y Creayet npvHMMmaTb MeHbLue
3HaYEHWN, npmBeOeHHbIX B Tabmmue E.1, Ho He meHee 1,0. MeToauka nop,60pa MUHUMATbHbIX CEYEHUIN U3rbaeMblX 3NIEMEHTOB npuveBeneHa

NormaCS 4.x® (NRMS10-16269) www.normacs.ru 14.11.2023 cTtp. 25 13 138



CI 16.13330.2017 CtanbHble KOHCTPYKLUUM C 28.08.2017 pevictByeT, B3ameH

B NpaBwuriax no NpOeKTUPOBaHUIO CTarlbHbIX KOHCTPYKLIWIA.
(UameHeHHas pegakuus, Mam. N 1).
8.2.4 PacyeT Ha NpOYHOCTb paspe3Hblx Ganok MepemMeHHOro ceyeHus cormacHo 8.2.3 C yyeToM MracTudeckux aedopmauui

BbIMONHSIETCS. TOJIbKO B OAHOM CEYEHUM C Hauboree HebnaronpusTHeIM codeTaHueM yeunuii M 1 Q; B ocTarnbHbIX ceveHusix 6anku pacyeT
CrieAyeT BbINOMHATDL MPY 3HAYEHUAX KOSPULIMEHTOB ¢, U £, MEHbLMX, Yem B Tabmue E.1 (npurioxenve E), urm cornackHo 8.2.1.

8.2.5 PacyeT Ha-MPOYHOCTb Hepa3pe3sHblX U 3aLeMIieHHbIX 6anok NOCTOSIHHOTO ABYTaBPOBOro M kopobyaToro ceveHwii ¢ ABYMS OCsiMU
CUMMETPUK, U3rmnbaemMblix B MIIOCKOCTU HAanBOMbLLEN XECTKOCTU, CO CMEXHbIMY NporieTamu, oTrmyarommMmca He 6ornee vyem Ha 20%, npu
cobniogeHumn TpebosaHuii 8.4.6, 8.5.8, 8.5.9 n 8.5.18 creayeT BbINonHATbL No cpopmyre (50) Kak pacyeT aneMeHTOB 2-T0 Kracca C y4eToM
YaCcTM4HOrO NepepacnpeaeneHns ornopHbIX U MPONETHBIX MOMEHTOB.

B aTOM crydae pacyeTHOE 3HaueHe MOMEHTa crieflyeT onpefensTb no dopmyre

M=05M ey + My, (56)

roe M, - HauborbLmii U3rvbaoLLMiA MOMEHT B MPOTIETE UM Ha OMope, onpeensieMblii U3 pacyeTa HepaspesHoin 6arnku B NPeAnonoXeHUA

ynpyrov paboTbl cTany;
My - yCrIOBHbIN U3rGAIOLIN MOMEHT, PaBHbII:

a) B HepaspesHblx 6arkax ¢ LWapH1PHO OMEPTbIMI KOHLaMU 66 rbLLEMY U3 3HAYEHMIA:

— 1 . *
My =marf P (57)

Mg = 0,507, (58)
roe CUMBON #ax O3HAYaeT, YTo criedyeT HauTh MakCMyM BCETO CREAYIOLLENO 3a HAM BblpaXkeHust;
M, - viarmbaroLLMin MOMEHT B KpalHeM NporieTe, BbIYMCIEHHbIN KaK B LLAPHUPHO ONepTOo OAHOMPONeTHoM barke;
@ - PacCTOsIHME OT CeYeHust, B KOTOPOM AeVCTBYET MOMEHT M, 40 KpavHen onopbl;
I - ANvHa KparHero nporeTa;
M5 - MaKcManbHbI M3rMbatoLLU MOMEHT B MPOMEXYTOYHOM MporieTe, BEIYMCMEHHbBIM KaK B LLAPHVPHO OMepTOoM 04HONPOneTHoOM barke;
* dopMyna v 3KCNIMKaLmUs K HEM COOTBETCTBYIOT opuruHarny. - lNpumeyanne n3rotoButens-6asel AaHHbIX.
6) B OQHOMPOJIETHBIX U HEPa3PesHbIX Barkax ¢ 3aLeMIIeHHbIMU KoHuammn M = 0,503,

roe M - HaUBOTbLLMIA U3 MOMEHTOB, BbIUMCTIEHHBIX Kak B 6arkax ¢ LLapH1pamm Ha onopax;
B) B 6arke C 0OAHMM 3aLLEMIIEHHBIM 1 IPYTMM CBOBGOHO OMEpPThLIM KOHLIOM 3HavueHue M, crieayeT onpeaensTe no dopmyne (57).

3Havenve T, B copmyre (52) crieayeT BbIUUCIATL B CeYeHWM, rae denctsyeT M,...; eCrm M .; - MOMEHT B nporeTe, cregyet
NpoBEPUTL OMOPHOE ceyeHre Harnku.

(N3ameHeHHas pepakuus, Mam. N 1).

8.2.6 PacuyeT Ha MpOYHOCTb HepaspesHbiX W 3alemrieHHbix 6amnok, yaoBrnetsopsiioumx 8.2.5, B criydae u3rmba B OBYX MaBHbIX
NrocKoCTAX crieayeT BbINonHATL no copmyne (51) ¢ ydyeTom nepepacnpefeneHss OnopHbIX U MPONeTHbIX MOMEHTOB B ABYX FMaBHbIX
MNrocKoCTSX cornacHo 8.2.5.

8.2.7 PacyeT Ha NpOYHOCTb HepaspesHbiX U 3alleMIieHHbIX 6arok, yaosneTeopsitomx TpebosaHusim 8.2.5, 8.4.6, 8.5.8, 8.5.9.1 8.5.18,
crneqyeT BbINonHATL No cpopmyre (50) kak pacyeT aneMeHTOB 3-rO kracca C ydeToM nepepacrpegeneHns usrubarolyx MOMEHTOB U
06pasoBaHNs YCMOBHBIX NMACTUHECKUX LLAPHUPOB, @ TaKke BIMSHWA KacaTerbHbIX HAaNPs>KeHWd T, B COOTBETCTBMM C 8.2.3 B CEYEHMsAX C

MaKkcuMarbHbIM U3rnbatoLLyimM MOMEHTOM.

(N3meHeHHasn pegakumst, Mam. N 1).
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8.2.8 PacyeT Ha NpO4YHOCTb BUCTanbHbIX pa3pesHbix barnok ABYTaBpOBOro M KOpPOOYATOro CeYeHWn C ABYMSi OCSIMU CUMMETPUM Npu
cobrogeHnm TpebosaHuii 8.4.4, 8.5.9 1 8.5.17 1 Npm KacaTerbHbIX HANPAXEHNAX T, = 0,98, 1 T, =0,58; (KpOME OMOPHbIX CeYeHuin) crieayeT

BbIMOJIHATL KaK pacyeT 3fieMeHTOB 2-ro knacca no dJopmynaM:

npuusrnube B 0aHOM rmaBHON NIOCKOCTH

npu n3rvbe B OBYX TIaBHbIX NNTOCKOCTAX

B cdopmynax (59) n (60):

rae = Apldy r=Ryef Ry
By - KOO DULMEHT, NPUHUMAEMbIN PABHLIM:

npu T, = 0,58, B=1;

R.SW

npu 058, <1, <098, ab [ D T
B X .

40,25

€yp = KOIPULMEHT, NPUHAMAEMbIN PABHBIM 1,15 - gna AByraBpoBoro cevenus u 1,05/r - ana kopobyaToro ceyeHus.

M, ‘1.

P o R_}lec o

M, S =1,
CnﬁerR}lec Cerf}lnRyfVc

ey = (opr+0,25- 0,0833/r%) K{oep +0,167),

(59)

(60)

(61)

(62)

PacueT GuctanbHbix 6anok npv HanMU4MnM 30HbI YACTOIo m3rvba n.8 OMNOPHOM CeYeHnn, a Takxke C ydeToM ocrnabneHus ceyeHnst cnegyet
BbINOSHATL cornacHo 8.2.3 n npaBwn NPOEKTUPOBaHUA CTalbHbIX KOHCprKLI,VIﬂ.

(N3ameHeHHas pegakuus, Mam. N 1).

8.3 PacueT Ha NpoOYHOCTbL 6aNOK KpaHOBLIX NyTeN CMJIOWHOr0 ceYeHuns

8.3.1 PacueT Ha NnpoYHOCTb Barok KpaHOBLIX NyTel crieayeT BbINONHATE COrnacHo 8.2.1 Ha aevicTBMe BePTUKAIbHbIX U FOPU3OHTaSbHbIX

Harpysok, onpegensembix no CI 20.13330.

8.3.2 PacyeT Ha NpoYHOCTL CTEHOK Barnok KpaHOBLIX NyTeN (3a MCKMoYeHneM Barok Aris KpaHoB rpynn pexvimoB paboTbl 7K B uexax
MeTasnyprudeckmx npoussoacte v 8K) criegyeT BbINOMHATE Mo oopmyrie (44), B KOTOPOM NPpU. pacyeTe CeYeHWUn Ha onopax HepaspesHblX

6arnok BMecTo koadhduumeHta 0,87 cneayeTt npuHMMmaTh koadduumeHt 0,77.

(N3ameHeHHas pegakuus, Mam. N 1).

8.3.3 lNMpu pacyeTe Ha NPOYHOCTb CTEHOK Garok KpaHOBbLIX MyTel U3 cTarm ¢ npeerioMm TekydectT He Gonee 440 H/mm2 ana kpaHoB

rpynn pexvMoB pa6oTbl 7K (B Lexax MeTannypruyieckux npoussoacts) v 8K AorpkHbl GbiTb BbINOMHEHbI YCIOBYS:

P ] 2
R_J(Gx +Gioc,x) - (Gx + Gioc,x)ofoc,}l + Glgoc,}l +3(Tjgu +TIoc,JgJ:' =1 ;

4

NormaCS 4.x® (NRMS10-16269)

(o, +Gd’oc,x)’{R_y =1,
(GIOC,JJ +Gﬁ)fR}, 51,
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roe B - koadpdurUMeHT, NpHMMaeMblii paBHbIM 0,87 ans pacyeTa paspesHbix 6anok 10,77 s pacyeTa CeyeHuin Ha onopax HepaspesHblX
6arnok;
Sy = MJ‘Wm, Gfoc,x = 0’256506,_;0; Gfoc,_}l = "{f’}’len Jr(ffgf:l, Gﬁ/ = M,ta/(0,751fhw),
Ty =R S Tioe gy = 03000 5 Ty = 0.2504 . (67)

B dopmyrax (67):

M v Q - n3rubatoLlLyin MOMEHT ¥ NornepeyHast cuna B ceveHnn Garky COOTBETCTBEHHO OT pacyeTHOM Harpysku, onpeaensiemoi CornacHo
CMn20.13330;

¥ - KOAPULMEHT HAAEKHOCTU MO HArpy3ke A KPAHOBbLIX HArpy3oK, NpuHUMaemelii cornacHo CIM20.13330;

Y1~ KOIMPPUUMEHT /YBENMMYEHNS COCPEAOTOMEHHOW BEpTUKarbHOW Harpysky OT OAHOrO Koneca Kpasa, MpuHUMaeMblid CornacHo
pononHutensHomy koadbdmumeHTy no CIM 20.13330;

F, - nonHoe HopmaTvBHOE 3HaYeHne Cocpea0TOUEHHON BEPTVKarbHOW Harpyskn OT OAHOrO Koreca KpaHa;

.ng - yCroBHas AnvHa, onpegensemMasi corfiacHo 8.2.2;

a- paccTosiHue Mexay BepTuKkanbHeIMU pebpamu cTeHku 6anku;

M ;- MECTHBIN KPYTALLWIA MOMEHT, onpeaensemMsiii no opmyne

My =5 e Fpe + 075040, (68)

roe e=0,2b, (3aeck b - UMpUHa NoaoWBbI penbca);

(% - pacyeTHasa ropusoHTarnbHas Harpyska, HanpaBrieHHasi Monepek KpaHoOBOro MyTw, Bbi3biBaeMasi mepekocamyt MOCTOBbIX KPaHOB U
HernaparresbHOCTbIO KPaHOBLIX MyTew 1 MpuHuMaemas cornacHo CRl 20.13330;

}ar - BbICOTa KpaHOBOIoO peJibCca;

!f =1 +bfz;f3- cymma COBCTBEHHLIX MOMEHTOB MHEPLMM MPU KPYyYEeHUM pefbca W nosica, rae bf Wty - COOTBETCTBEHHO LWMpWHA U

TOMUKMHA BEPXHEro rnosica 6arnku.
Bce Hanpsixenus B popmynax (63)-(67) cneayeT npyHMMaTh CO 3HakoM "nmroc”.

(N3ameHeHHas pegakuus, Mam. N 1).

8.3.4 PacyeT Ha NpOYHOCTb NMOABECHBLIX Bariok KPaHOBLIX NyTel (MOHOPEbCOB) CEAYET BbIMOMHATL C Y4ETOM MECTHbIX HOpMasibHbIX
HanpsXeHW OT AaBrieHVs Koneca KpaHa, HanpaBsreHHbIX BAOSb U nonepek ocu 6anku.

8.3.5 PacueT Ha NpoYHOCTb BrcTanbHbix Ganok KpaHoBbIX NyTEN ABYTaBPOBOro CEYEHUS C ABYMS OCSAMU CUMMETPUM A1 KpaHOB rpynn
pexumoB paboTbl 1K-5K npu = &y / &y, =15 criegyeT BbINOMHATL cornacHo Tpebosanuam 8.3.2 unno hopmyre (60), B KOTOPOIA:

M

'y - M3rnbaIoLLMIA MOMEHT B rOPM3OHTarbHOW NMOCKOCTU, MOMHOCTLIO NEPeAatoLLNC Ha BEPXHU MosAIC 6arku;

Wm = Wm - MOMEHT CONPOTUBIIEHNA CEYEHUA BEPXHETO NoAca OTHOCUTESIbHO OCU Y-y,

€y = KOAPULIMEHT, NMPUHAMAEMbIii paBHbimM 1,15.

8.4 PacueT Ha o0Lly0 yCTONYNBOCTb U3rMbaeMbiX 35IEMEHTOB CIMJIOLIHOIO Ce4YeHuns

8.4.1 PacuyeT Ha yCcTOMYMBOCTb ABYTaBPOBbLIX 6anok 1-ro knacca, a Takke OGucTanbHbIXx 6anok 2-ro kracca, ygoBIETBOPSHOLWX
TpeboBanuam 8.2.1 1 8.2.8, cnegyeT BbINOMHATL MO hopmynam:

npu n3rnbe B MIIOCKOCTM CTEHKM, COBMaAAIOLLEN C MIOCKOCTbI0 cMMMeTpun ceveHua
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<y, (69)
P o By Ve

npu n3rube B ABYX rMaBHbIX NIOCKOCTSX (M NP HamM4Mm GUMoMeHTa)

My o M B =1, (70)
R, Wy By Wy,

B dopmynax(69) u (70):

iy, - KOS(PPULIMEHT YCTONMUMBOCTM Npu n3rmbe, onpeaensemMsii no npuroxeHnio XK arns 6anok ¢ onopHbIMU CeHEHNAMU, 3aKpenneHHLIMM
OT GOKOBbIX CMELLEHW U.MOBOPOTA;

W::x - MOMEHT CONpPOTUBIIEHNA CEHYEHUA OTHOCUTETTBHO OCU X-X, BbIYMCIIEHHbIN 115 Haunboriee CXaToro BOJIOKHa CXaToro rnosica;

Wy - MOMEHT COMPOTUBIIEHNSA  CEYEHMS OTHOCUTENBHO OCK Y-, COBMaAAloLLEeN C MIOCKOCTbIO M3riba, BbIYMCTIEHHbIN AN Hanboree

CXaToro BOJIOKHa CXaToro nosca,

W;::a' CeKTOpVIaﬂbeIVI MOMEHT CONpPOTUBJIEHNA CeYeHnd, BbIYUCIEHHbIV ANst HAMbosiee CXKaToro BOSIOKHA CXaToro nosica.

3Hak "+" y BTOpOro u tpetbero uneHoB B copmyne (70) npyHMMaeTcs, ecim B paccMaTpvBaeMoln TOUKE COOTBETCTBYHOLLEE ycunme
BbI3bIBAET CXaTMe.

Ans GuctanbHeix 6asok B gopmynax (69) n(70),a Takxke npu onpepeneHnm o , &, criefyeT 3aMeHaTb Ha Ry .

(N3meHeHHasn pegakums, Mam. N 2, 3).

8.4.2 Tpu onpefenieHnn 3Ha4eHNs @y 3a PACUETHYIO [FMHY Barku Ly criedyeT NpuHUMaTh PaccTOsiHUE Mexdy TOUKaMM 3aKpensieHuil
CXaToro rosica OT MonepeyHbIX CMEeLLEHWIA (y3namm NpoAoSbHLIX UMK, MONepeYHbIX CBA3EN, TOUKaMM KPEmeHUs KeCTKOro Hactura); npu
OTCYTCTBUM CBAI3eN iy =! (rge ! - nporneT 6arku); 3a pacyeTHYIO ArvHY KOHCOIM CrieflyeT MPUHUMATL: f,r =I MpW OTCYTCTBWM 3aKpensieHus
CXaToro nosica Ha KOHLIe KOHCOMW B FOPU3OHTaNbHOM NMOCKOCTM (30eCk { - ArMHA KOHCOIM) Ui pacCTOsHUE MeXay TOYKaMM 3aKpenreHus
CXaToro rnosica B ropusoHTasibHOW NMOCKOCTU - NP 3aKpenneHnn NMosica Ha KOHLE 1 Mo AFMHE KOHCOMM.

8.4.3 PacyeT Ha ycTOM4MBOCTb Basiok KpaHoBbIX MyTel ABYTaBPOBOIO CEYEHIS CrieayeT BbINosHATL ro dopmyre (70), B koTopoit: 3, -
U3rvGaloLMin MOMEHT B TOPU3OHTAlbHOW MIIOCKOCTU, MOSHOCTBIO MEpeAaloumiics Ha BepxHuA nosic Garku; W, =W, - MoMeHT
COMPOTMBIIEHWSI CEYEHMSI BEPXHETO NOSICA OTHOCUTENBHO OCU Y-y .

8.4.4 YcTondusocTb H6arnok 1-ro krnacca, a Takke 6ructanbHblx 6arnok 2-ro krnacca npoBepsTb He TpebyeTcs:

a) Npu nepefaye Harpysku Ha Garky Yepes CrrioLLHON XECTKUM HACTUN (Kene30BeTOHHbIE MMUTbI U3 TSHKENOro, Nerkoro U S4YeucToro
6eTOHOB, NMOCKUA 1 NPOCUIMPOBAHHBIA METarrMYeCKUA HAacTU, BONHUCTasA CTamb W T.M.), HeMPEPBLIBHO OMMPAaIOLLMICA HA CXaTbll Mosic
6arnku 1 CBA3aHHbI C HUM C MOMOLLBI0 CBapKK, GOMTOB, CaMOHaPE3aoLMX BUHTOB U AP:; TIPWU 3TOM CUMbl TPEHUS YUUTLIBATL HE CrieayeT;
NPUMEHEHVE TPEXCIOMHOM CIHABWY-NaHeN B Ka4eCTBE CIOLLHOrO KECTKOro HacTurna AoJTkHO BbiTb-060CHOBaHO pacyeToMm;

6) Npy 3HaYeHNsX YCroBHOI rMBKOCTU cxaToro nosica 6anku A, =(lyr /b)\|Rr/ E, He MPEBLILAIOLMX ee NpeferbHbIX 3HaUYeHu Tt

onpegensieMblix no dopmyrnam Tabmmubl 11 4na 6anok CUMMETPUYHOTO ABYTABPOBOro CEYEHUS] UM acMMETPUYHOIO - ¢ Goriee pas3BuUTLIM
cKaTblM MOSICOM, paccunTbiBaeMblx Mo chopmyre (69) 1 MMeroLyX OTHOLLEHWE LLMPWHBI PaCTSIHYTOFO fosica K LMPWHE CXaToro nosica He
meHee 0,75.

(NameHeHHasn pegakums, am. N 2, 3, 5).

Tabrmua 11
MecTo NpunoxeHus Harpysku YcnoBHas npefenbHas rmbKOCTb CxaToro Nosica MpoKaTHOWM
Wnm ceapHoil Ganku 7
K BepxHemy nosicy 0,35+0,0032b/t+(0,76-0,02b/t) b/h (71)
K HmxHeMy nosicy 0,57+0,0032b/t+(0,92-0,02b/t) b/h (72)
Hes3aBnCMMO OT ypOBHSI NPUMOXEHUSI HAarpy3ku Mpu pacyeTe yvactka Gankv mexay 0,41+0,0032b/t+(0,73-0,016b/t) b/h (73)
CBSA3SIMU UMW NPU YUCTOM U3rnbe
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O6o3Ha4eHus1, NpuHsTbIE B Tabnuue 11:
b v t - COOTBETCTBEHHO LUMPMHA M TOMNLIMHA CKaTOro Nosica;
h'-'paccTosiHne (BbicoTa) MeXay OCSMU MOSCHbLIX IMCTOB.

MpumeyvaHus

1 3HayeHus Iub onpepeneHsbl npu 1=<h/b=6 n 15=<b/t<35; ona 6anok ¢ oTHoweHnemM b/t<15 B hopmynax Tabnuubl 11 cnegyeT npuHUMaThb
b/t=15.

2 [Ons 6anok ¢ pUKLMOHHBIMU NMOSACHBIMU COEANHEHUSIMU 3HAYEHUS] Iub crnepyeTt yMHOXaTtb Ha 1,2.

3 3HaueHust R, cneayer NoBbiwaTh YMHOKEHNEM Ha KoatduULINeHT fR},f fo,roe o=M W) .

8.4.5 TMpuKpenneHnss K CXaToOMY. MOSICY KECTKOro HacTura, MPOAOSbHBIX UM MonepeyHbiX CBA3EN, KoTopble A0IkHbI obecrieumBaTth
YCTOWYMBOCTb U3rMBGaeMoro afieMeHTa;. CrieayeT paccuMTbiBaTb Ha (DaKTMYECKYH WM YCIIOBHYIO MonepeyHyio cury. Mpu 9TOM YCroBHYHO
nonepeYHyto Cuny crieyeT onpenensTh:

npu 3akpenneHum 6anku B 0TAeNbHbIX ToYkax - no chopmyne (18), B koTopon ¥ criegyeT onpeaensTe Ans ceveHus Tyna b (cm. Tabnmuy
7) npu rubkocTn A=Ay {i (roe i - pagmyc MHEPLIMN CEYEHNS CXaToro Mosica B ropUOHTarlbHOM MiockocTu), a N - BbIMMCIATL Mo hopmyrie

N=(dr +0254,)R,,, (74)

rae Af n Aw - nnowaan cevyeHna CxxaToro nosaca n CTeHKM COoTBeTCTBEHHO,
= =10
r= Ry iRy, =10;

L
R}'f n R.}'w - pac4yeTHble CONPOTMUBIIEHNA CTalM CXKaTOro noAca U CTEHKM COOTBETCTBEHHO;
npu HenpepbIBHOM 3aKpensieHnn - nNo d)opMyne
gﬁc :3Qﬁc’r£: (75)
roe ‘Eﬁc - YCrNoBHagd nonepe4yHas cuna Ha egnHiLy OnnHbl nosica 6aJ'IKI/I;

(5. - ycroBHasi nonepeyHasi curna, onpegersiemas no opmyre (18), B kotopon ®=1,a N crienyet Bbl4nCIATL Mo hopmyrie (74).

8.4.6 YcTomumsocTb 6anok 2-ro u 3-ro Knaccos crnegyeT cyutaTb ob6ecneyeHHoN NpU-BbINONHEHUN TpeboBaHW nepeyncrieHns a) um 6)
8.4.4 npvi yCrioBMM YMHOXEHWS 3HAYEHWIA 1, , ONpedernsiemMblx no dpopmynam Tabnmubl 11,Ha keadrumeHT

B=1-06(c, = 0ie, -1, (76)

roe cp, - KoadduUmeHT, onpeaensemMblii o HanbLiemy 3HaYeHno 13 opMyI:
o1y = My (W RyY.) v gy = Pey (77)

n M3MeHsiioLLmincs B Npeaenax 1 <z, =c, .
3pecb M, - n3rnbatoLLmin MOMEHT B CeYEeHUM;
f- koadhbcpuumeHT, NprHUMaemsIii no dopmyre (52);
¢, - KO3 PULIMEHT, NpUHMMaeMbIn cornacHo Tabmmue E.1.

Mpy 3TOM 3Ha4YeHUs YCIIOBHOM NpeaeribHOM r’MBKOCTM nosica H6arnku, NpyHUMaeMble:

§M,; - HA Y4aCTKE ArMHbI B6arnku, rae yuuTbIBaKTCS NiacTUieckue aedopManmm;
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Ryup - HA YHACTKAX ANMHBI 6arKM C HAMPSXKEHUAMM B CEUEHNAX O = M Iy < Ry,

YueT nnactuieckux AecopmMaLiii OCyLECTBSIETCS NpW pacyeTe Ganok Co CxaTblM MOSICOM, MEHEE Pa3BUTbIM, YEM PACTSHYTLIN, -
TOMbKO MPK BbINOSHEHUM TpeboBaHUi nepevncreHns a) 8.4.4.

(N3meHeHHasn pegakumst, Mam. N 1).

8.5 MpoBepKa yCTOMYMBOCTU CTEHOK U MOSACHBLIX IMCTOB U3rnbaembiX 3/IeMEHTOB CMNJIOLWHOI0 Ce4YeHus

8.5.1 YcTomumBocTb cTeHOK 6anok 1-ro knacca npoBepsTb He TpebyeTcs, ecrm BbinonHeHbl TpebosaHua 8.2.1, 8.3.1-8.3.3, 8.4.1-8.4.5
1 yCIIOBHasi TMGKOCTb CTEHKN

Ry = Uy 1 2,),/R, | E (pUCYHOK 5) He MPEBLILLAET 3HAYSHA Ty, :
3,5 - Mpu OTCYTCTBUM MECTHOTO HanpsikeHnst ( oy, =0) B 6arkax ¢ ABYCTOPOHHAMM MOSICHBIMM LUBAMM;

3,2 - T0 e, B 6arnkax ¢ 04HOCTOPOHHUMMU TIOSICHbIMU LLBaMU;

2,5 - Npy HaMM4MM MECTHOTO HaNPSXKEHUA Gy, B Barnkax ¢ ABYCTOPOHHUMM NOSICHBIMM LUBAMMU.
Mpw aTOM criegyeT ycTaHaBIMBaTh NMornepeyHblie (M onopHblie) pebpa xecTkocTn cornacHo 8.5.9 um 8.5.11 1 8.5.12.

(M3ameHenHas pegakums, Mam. N 3).

8.5.2 MNpoBepKy YCTOMYMBOCTM CTEHOK Barnok 1-ro kracca criegyeT BbINOMHATb C Y4ETOM HanbOoMbLIEro CXUMAIOLLENO HAMPSHKEHWS T Y
pacyeTHOW rpaHuLbl CTEHKU, MPUHUMAEMOro CO 3HaKoOM "Mmoc”, CpeAHero kacaTerbHOrO HanpsXXeHWUst T U MEeCTHOTO HanpsikeHus <, B

CTEHKe Mo/, CocpejOTOMEHHON HarpysKomn.
Hanpsixennst G 1 T criegyeT BblYMCIATb MO POpMyram:

c=Myll; (78)

= Q"r(f’whw) ’ (79)

rae M v Q - cpeaHve sHadYeHWs M3rnbatoLLero MOMEHTa U NomnepeYHoi CiMblCOOTBETCTBEHHO B Mpeperiax oTceka; ecrim AnHa oTceka
(paccTosiHMe Mexy ocsMU nonepeyHbIx pebep xecTkocT) 6orbLie ero pacHeTHO! BLICOTbI 4y , TO 3HaueHns M 1 Q crielyeT BbIYMCTATH

Kak cpegHve anst 6oree HanpsiKEHHOrO ydacTka C ANMHOW, PaBHOW kgf ; €CIM B npefefax orceka MOMEHT UM nornepeyHasi curia MeHsoT
3HaK, TO UX CpefHMe 3Ha4YeHus creayeT BblYMCISITb Ha y4acTke OTCeka C OAHMM 3HaKoM;
kgf - pacyeTHas BbICOTa CTEHKM, NpyHMMaemas no 7.3.1;

J,,- NONHAsA BbICOTa CTEHKN.
MecTHoe HanpsKeHWe Gy, (T, ) B CTEHKE MOA COCPEAOTOUEHHON HArpy3Kkoy criedyeT onpeaerndrs.no 8.2.2 n 8.3.3.

B oTcekax 6arku, rae cocpefoToueHHas Harpyska NpurioxeHa k pacTsiHyTOMY MosiCy, OAHOBPEMEHHO [OIDKHbI OblTb YHTEHbI TOMBKO & W
T WM Gy UT.

8.5.3 YcTonumBOCTb CTEHOK Garnok 1-ro krmacca CYMMETPUYHOTO CeYeHus, YKpenreHHbIX TOMbKO nonepeyHbiMU pebpamm XecTkocTu
(PVICYHOK 8), MPY HANYMM MECTHOTO HANPSXKEHNS ( Gy, 7 0) U MPW YCTIOBHOMN TMBKOCTU CTEHKU Ty = 6 |'RJ, /5 cnegyeT-cuntaTh 0GecneYeHHoN,

€CIn BbINOJHEHO yCcrioBue

\{(Ofgcr + Cige "foit:).c,cr)2 +(D{Tcr)2 Iy, =1 (80)°

* dopMyria COOTBETCTBYET opuriHary. - MpuMeyaHme nsrotosuTens 6asbl AaHHbIX.

T, Oj,, T - HANPSKEHVS, ONpeaensemMble cornacHo Tpebosanmam 8.5.2;
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T, - KPUTUHECKOE HanpsikeHue, BbluncrsieMoe no dopmyre

Cor = By 172, (81)
raoe <y - KO3hdrUMEHT, onpeaensemslii cornacHo 8.5.4-8.5.6;
Tioe cr = KPUTUMECKOE HAMPshKEHWe, BbluncriseMoe no hopmyre
Olog,or = CICER}J IIQW‘ (82)
roe ¢; W ey - KoadppulmeHTbl, onpeaensemble cornacHo 8.5.5;
T, - KPUTVHECKOE HaMnpsiKeHue, Bbluncrisemoe rno dhopmyre
T,=103(1+0,76/u¥IR, /75, (83)

30ecb H - OTHOLLEHWE GorbLUel CTOPOHbLI OTCEKA CTEHKM K MEHbLLEN;
hy=d J‘zw).ln'RJ. fE; d-MeHbLLAsA U3 CTOPOH OTCEKA CTEHKU (#yr UM @ ).

N/

|
fqu

a) - Npy NPUIIOXXEeHUN COCPeaO0TOUEHHOIN Harpy3ku K CXaToMy nosicy; 6) - To e, K pacTsHYTOMY NMosicy

PucyHok 8 - Cxema yqacTka 6anku, ykpenneHHon nonepeyHsIMu-pedpamm xeCcTKoCTH
8.5.4 inqa 6arok no 8.5.3 npu oy, =0 koadduumeHT ¢, B dopmyrne (81) crieayeT onpefensTb no Tabmmue 12 B 3aBMCMMOCTU OT BUAa
MOSACHbBIX COeAMHEHWA U 3HaYeHUs KoaddpuumeHTa &, BblYMCASeMOro no hopmyre

&= Blhs gty 16,07 (84)
roe B - koadpuumreHT, npuHMMaemsiii no Tabnmue 13;
Ly, Ly - LMPVYHA M TOSILMHA CXKATOro Mnosica Garku, COOTBETCTBEHHO.
Tabrmua 12
MosicHble coeauHeHns 6anok 3HaueHne ¢, npu &, paBHOM
=0,8 1,0 2,0 4,0 6,0 10,0 =30,0

CBapHble 30,0 31,5 33,3 34,6 34,8 35,1 35,5

PPUKLNOHHbIE 35,2
Tabrmua 13

| | I
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Banku Ycnosusi paboTbl CxaToro nosica
KpaHoBbIx nyTen KpaHoBble penbCbl He NpUBapeHsbl 2,0
KpaHoBble penbcbl npuBapeHb! o0
[Mpoune [Mpn HenpepbIBHOM ONUPaHUN NAUT 0
B npounx cnyyasx 0,8

MpumeyaHue - [ns oTcekoB 6anok KpaHOBbIX MyTeW, rae cocpefoTOYeHHas Harpyska MpurioXeHa K pacTsHYyTOMY MOSiCy, NpW BblYMCNEHUU
koachdpuLimeHTa & cnegyet npuHumath [3=0,8.

8.5.5 [Mpu BLIYUCTIEHNN 3HAYEHN Ciyp o MO cOPMYTIE (82) NMpU Gy, # 0 CriedyeT NPUHUMATL:

1 - no Tabnmue 14'B 3aBUCYMOCTY OT OTHOLLEHUS @ f hgf M 3HaYEHUS [ = 1,04£gf { kgf (3pecb 3HauveHve .ng crnegyeT onpeaenaTe CornacHo

TpeboBaHusim 8.2.2);

£5- 1o Tabrmue 15 B 3aBUCMMOCTU.OT OTHOLLBHUS @ { e 1 3HAYEHWS &, BbIYMCTIIEMOTO Mo chopmyrie (84); Ans Basiok ¢ PPUKLMOHHBLIMM

NOSICHBIMW COEAVHEHUSIMU CrieayeT NpuHuMaTh &=10.

Mpw Gy, # 0 NPOBEPKY CTEHKU MO hopmyrie (80) criedyeT BbIMOMHATE B 32aBUCUMOCTU OT 3HAYEHUS & f Ayy !

a) Npn oTHoOWeHUN a ! ke 0,8 3HaveHne G, criegyeT onpeaendaTs no dhopmyre (81) ¢ yuetom 8.5.4.

Ecnm cocpeioToueHHasi Harpyska NpuroxeHa K pacTsiHyToMy nosicy (prUcyHok 8, 6), To Npy NPOBEPKE CTEHKW C Y4ETOM TOSNbKO Gy, U T

npu onpefeneHnn koadpduumenta & no cdopmyre (84) sa &y u iy criepyeT MpUHAMATL LWMPUHY U TOSILMHY PAaCTSHYTOTO rosica

COOTBETCTBEHHO.
Tabrmua 14
P 3HaveHuns ¢y npu a;’kqf (alf}aqf ), PaBHOM
0,50 0,60 0,67 0,80 1,0 1,2 1,4 1,6 1,8 2,0
0,10 56,7 46,6 41,8 34,9 28,5 24,5 21,7 19,5 17,7 16,2
0,15 38,9 31,3 27,9 23,0 18,6 16,2 14,6 13,6 12,7 12,0
0,20 33,9 26,7 23,5 19,2 15,4 13,3 121 11,3 10,7 10,2
0,25 30,6 24,9 20,3 16,2 12,9 111 10,0 9,4 9,0 8,7
0,30 28,9 21,6 18,5 14,5 11,3 9,6 8,7 8,1 7,8 7,6
0,35 28,0 20,6 17,4 13,4 10,2 8,6 7,7 7,2 6,9 6,7
0,40 27,4 20,0 16,8 12,7 9,5 7,9 7,0 6,6 6,3 6,1
Tabrmua 15
& 3HaueHus koabdnuneHTa oy Npu as’hef (als’hef), paBHOM
0,50 0,60 0,67 0,80 1,00 1,20 1,40 =1,60
=1 1,56 1,56 1,56 1,56 1,56 1,56 1,56 1,56
2 1,64 1,64 1,64 1,67 1,76 1,82 1,84 1,85
4 1,66 1,67 1,69 1,75 1,88 2,01 2,09 2,12
6 1,67 1,68 1,70 1,77 1,92 2,08 2,19 2,26
10 1,68 1,69 1,71 1,78 1,96 2,14 2,28 2,38
=30 1,68 1,70 1,72 1,80 1,99 2,20 2,38 2,52

6) npw oTHoOLEeHMM ¢/ A, >0,8 npoBepky no dopmyrie (80) criesyeT BbINOMHATL ABAXABI: MPY 3HAYEHUM T, , BBIYVICTIEHHOM MO hopMmyrie

(81) c yueTom 8.5.4, 1 NP TAKOM 3HAYEHUN Ty, o MO pOpMyre (82), Koraa Npu onpeaerneHn KO3MULMEHTOB ¢ U &3 BMECTO pasMepa
NpuHsIT @y = 0,52 npn 0,8=af i,y 1,33 M ay = 0,67k, npu @ fhy >1,33; NPU 3HAYEHUAX Cg U Opoe p , BBIYUCTIEHHBIX MPU.PAKTUHECKOM

3Ha4YEeHU @ ”%gf
onpegenaTb no Tabmmue 16.

Tabrmua 16

(ecrm alky,>2, B pacyeTe criegyeT NpuHMMaTh alky,e =2); Npu 3TOM KOSMMUUMEHT &, B bopmyre (81) crepyet
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3HaueHue ¢, Npu afhgf unm @ i(2%,), paBHOM

=0,8 0,9 1,0 1,2 1,4 1,6 1,8 22,0
Mo Tabanue 12 37,0 39,2 45,2 52,8 62,0 72,6 84,7

3HauveHve T, BO BCEX ChydaaXx crieayeT BblYUCIIATDL NO (baKTVI‘-IeCKMM pa3Mmepam oTceKka.

8.5.6 YcTOm4MBOCTb CTEHOK Garok 1-ro krnacca acMMMETPMYHOro OBYTABPOBOroO ceyeHust ¢ Goree pasBuTbIM CKaTbiM MOSCOM,
YKpPEMIEeHHbIX TONBKO MonepeyHbiMyn pebpamMm XeCcTKOCTW, criegyeT cuutatb obecneyeHHon, ecrm ycrioBue (80) BbIMOMHEHO C y4eTOM
creyroLLmX USMEeHEHW:

NPV BbIYMCTIEHN 3HAYEHUA O, MO popmyriam (81) 1 (84) BMeCTO 3HaueHust ke MPUHATA YOABOEHHAS BbICOTA CXKATOW 30HBI CTEHKN 2/, ;

npu Hzef >0,8 n.g,;; # 0 BbINOMHEHbI ABE NPOBEPKK, NprBedeHHble B 8.5.5, B KOTOPbLIX Npu onpeaeneHnn ¢, no Tabmmue 16 n . - no
hopmyrie (81) BMECTO 3HAYEHNS] 2yr MPUHSTA YABOEHHAS BbICOTA CKATON 30HbI CTEHKU 24, .

3HauveHust Ty W O er CNEAYET ONPEAEndaThb Nno CbaKTVHeCKVIM pa3mepam OoTCeKa CTEHKWU.

8.5.7 YCTOMIMBOCTb CTEHOK Barok-1-ro knacca acMMMETPUYHOIO ABYTABPOBOIO CeyveHust ¢ 6ornee pas3BuTbIM PacTSHYTbIM MOSICOM,
YKpenrneHHbIX TONbKO NonepeyHbIMy pebpamu XeCTKOCTW, MPpU OAHOBPEMEHHOM AENCTBUM HANPSXXEHWA G U T 1 OTCYTCTBMM HaNPSXKEHWNA
Gy, CriegyeT cuutaTb 06ecneyveHHON, €Cru BbIMOMHEHO YCroBme

0’5—61[2—05+q|'|052+4[32)51, (85)

OC ¥ '}‘C

roe c=(oy — )i oy B=(0, o) (T/T,); G, -nogopmyne(81).
3pech G U Gy - CKMMaloLLEe M pacTArvBaloLee HanpshkeHnst y pacyeTHbIX FPaHuL, CTEHKM, MPUHMMaeMble COOTBETCTBEHHO CO 3HAKOM
"nroc” 1 "MuHyc" 1 onpegensemelie no opmyrne (78);

T N T, - KacaTembHble HanpsxeHus, onpedensemslie no dopmynam (79) n (83) cooTBETCTBEHHO;

£z - KOBDULMEHT, ONpeaensembii no Tabrmue 17 B 3aBUCUMOCTU.OT .

Tabmua 17

&% 1,0 1,2 1,4 1,6 1,8 2,0
10,2 12,7 15,5 20,0 25,0 30,0

CC?‘

8.5.8 YcTonumBoCTb CTEHOK 6arnok 2-ro u 3-ro Knaccos 13 0OAHOPOAHON CTarm 1 BUCTanbHbIX NPY OTCYTCTBMM MECTHOTO HanpsixeHus (
Tp,, =0) 1 ¢ cobrnopeHnem Tpebosanuii 7.3.1, 8.2.3 1 8.2.8 criegyeT cuntatb o6ecneyeHHON NPy BbIMOMHEHUN YCIOBWIA:

a) ons 6anok 4BOSAKOCMMMETPUYHOIO ABYTaBPOBOro 1 KOPOBYATOro ceyveHun

MR Y bt (Fop+a)] <1, (86)

rae © - koaduLMeHT, onpeaensiembii no Tabmiue 18 (mpu t= 2/ 4, u &, no 8.5.1);

Tabrmua 18
T/ Ry 3HaueHns L npu Ak, , paBHOM
2,2 2,5 3,0 3,5 4,0 4,5 5,0 5,5
0 0,240 0,239 0,235 0,226 0,213 0,195 0,173 0,153
0,5 0,203 0,202 0,197 0,189 0,176 0,158 0,136 0,116
0,6 0,186 0,185 0,181 0,172 0,159 0,141 0,119 0,099
0,7 0,167 0,166 0,162 0,152 0,140 0,122 0,100 0,080
0,8 0,144 0,143 0,139 0,130 0,117 0,099 0,077 0,057
0,9 0,119 0,118 0,114 0,105 0,092 0,074 0,052 0,032
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r- criegyet onpegenaTb no 8.4.5;

0) ans 6arnok acMMMeTPUYHOro ABYTaBPOBOrO ceyeHus ¢ Goree pasBUTbIM CXaTblM MOSICOM, YKPEMNMEHHbIX TOMbKO MonepeyHbIMm
pebpamu,

M {1 Apydy + 03 Apy (ny — ) + A1, Ry, + eyt Uy — 20y), [Rpy, — 3T /207,} 51, (87)

roe o, Oy - HanpsXKeHWsl B CXaTOM M PacTAHYTOM Mosicax COOTBETCTBEHHO, eCrM Gy =Ry wwm Oy = Ky, TO criegyeT npuHuMaTh
COOTBETCTBEHHO Ty =Ryr M Gy = Ky .

B BbipaxeHun (87) BbICOTY CXaTOW 30HbI CTEHKU &y CriedyeT onpeaendTtb no gopmyne

By = 4y F(26,)+ (4200 = Ap10p) (28, 4Ry = 3T) . (88)
3HayeHns M 1 Q crienyeT BbIUNUCTATL B OAHOM ceyeHum barku.
(N3meHeHHasn pegakums, MamN 2).

8.5.9 CteHkun Ganok cnegyeT yKpensaTe nonepeyHbIMu pebpamm XecTKoCTH:

B Garkax 1-ro Kracca, ecrv 3HauyeHNe YCIIoBHOM rTMBKOCTU CTEHKM A, MPEBbILAET 3,2 - NPy OTCYTCTBUM MOABWKHON Harpysky Ha rnosice
Barnku nnm 2,2 - Npy HanMM4MM Takon Harpy3Ku;

B Gankax 2-ro m 3-ro KraccoB - npu foBbix 3HaYEHUAX YCIIOBHOW MOKOCTM CTEHKM Ha ydacTkax OfMHbl Garku, rge ydutbiBatoTcs
nracTudeckue gedopmMaLn, a Ha ocTarbHbIX y4acTkax - kak B 6arkax 1-ro knacca.

PaccTosH1e Mexay nonepeqHbiMu pebpamu He AOITKHO MPEBbILATL 2k, Mpu 12321 2,5k, npn h, <3,2.

Ons Barok 1-ro kracca ysermumBaTb 3T PACCTOAHWUA A0 3HAYEHNUS 3%, CriedyeT Mpu YCrioBUM, YTO YCTOMYMBOCTL Garku 1 CTeHKM
obecneyeHa BbINonHeHnem TpeboBaHuii nepeuncrienns a) unn6) 8,4.4, ecrim He NpeBbILLAET 3HAYEHUI, onpeaensemblx no gopmyne (71).

MonepeyHble pebpa XeCTKOCTM criedyeT yCTaHaBMBaTb B MECTaxX NPUoXKeHUs HENMOABWKHBIX COCPeOTOYEHHbIX HAarpy3oK U Ha ornopax
6arok.

OtcyTcTBME NonepeyHbIX pebep XeCcTKOCTU AOIPKHO OblTb 060CHOBAHO pacyeToMm no 8.2.2.

B cTeHke, ykpenneHHow Tonbko nonepeyHsiMu pebpamu, LMprHa Ux BbICTYNaloLLe Yactv &, AorkHa ObiTe He MeHee (k,, 30+ 25) MM -
Ana napHoro pebpa, He MeHee (A, / 24+40) MM - Ans 0gHOCTOPOHHero pebpa; TonupHa pebpa ¢, AorkHa ObITb He MeHee 2k, ERJJ rE.

Mpwn ykpenneHm CTeHKM OOHOCTOPOHHUMM MOmepeyHbiMU pebpamm XeCTKOCTU U3-OOWHOYHBIX YTONKOB, NMpYBapviBaeMbIX K CTEHKe
nepoM, MOMEHT MHEPLIMM Takoro pebpa, BbIUUCIIAEMbI OTHOCUTENBHO OCH, COBMaJatoLLEN C-Brikanle k pebpy rpaHblo CTEHKM, JOITKEH
ObITb HE MeHbLLE, YeM Ana napHoro pebpa.

8.5.10 MonepeyHoe pebpo KecCTKOCTH, PacronoXeHHOe B MecTe MPUIIOXKEHIUsI COCPEA0TOMEHHOM HAarpy3Kku K BEpXHeMy Mosicy, crieayeTt
NPOBEPATL PAcCYeTOM Ha YCTOMUMBOCTb: ABYCTOPOHHEE PEBPO - KaK LiEHTparkbHO CxaTylo CTOMKY, a OAHOCTOPOHHEE - Kak CTOMKY, CxaTyio C
3KCLIEHTPVCUTETOM, PaBHbIM PACCTOSIHUIO OT CPEAMHHOM MIOCKOCTM CTEHKM [0 LeHTPa TAKECTU PacyeTHOro ceyeHus CToiiku. Mpu aToM B
pacyeTHOe CeueHwe CTOVKM HeOBXOANMO BKIoYaTh ceyeHne pebpa XeCTKOCTM 1 MONOCk CTeHKM LnpiHoin 0,65t [/ R, ¢ KkaXaoil CTOPOHbI

pebpa, a pacyeTHY0 ANMHY CTOMKM CrieayeT NPUHMMATb PABHOM PACUETHOMN BbICOTE CTEHKM g .

8.5.11 CteHkn Banok 1-ro krnacca, y KoTopbiX Npu AEVCTBUM HOPMarSibHbIX HamnpsXkeHUn S OT n3rmba yCToMUMBOCTb He obecreveHa, a
TaKKe MpU 3HAYEHNAX YCTIOBHOM MMBKOCTU CTEHKN Ay, = 5.5 IR,/0 (rme © - HanpsxeHe B CXaToM rnosice Garku), creayeT YKpennaTh

NPOAONbHBIM PEBPOM XKECTKOCTH, YCTaHaBMMBAEMbIM JOMNOMHUTENLHO K MonepeyHsiM pebpam.
8.5.12 B cTeHke Garnkv CUMMETPUYHOrO ABYTaBPOBOro ceyeHus 1-ro Kracca, yKpenneHHon, kpoMe nonepeydHbix pebep, 04HoWM napow

NPoJonbHbIX peGep KeCTKOCTU, PACTONIOKEeHHON Ha PACCTOSIHUM A OT rpaHuLbl CKATOro oTceka (PUCYHOK 9), obe NMacTuHKW, Ha KOTopble
3T0 pebpo pasaernseT OTCeK, criedyeT PacCuUTbiBaTh MNOPO3Hb:
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a) - 6barnka co cxaTblM BEPXHM MosicoM; 6) - 6arnka ¢ pacTsiHyTbIM BEPXHUM MOSICOM

PucyHok 9 - Cxema 6arku, ykpenneHHow nonepeyHbiMu (3) 1 npoaonibHbIMK (4) pebpamu ecTkocTn
a) NracTuHKY 1, pacrnosioXeHHyo Mexay CxxaTbiM NosCOM U NPOAObHLIM pebpom, Nno dopmyre

1
_}‘r_[(—”f Tgr 1+ Cloe ’fGIoc,cr,l + (T’ftcr,l)z] = 1, (89)
[

3[€eCb 3HaYeHus 5, Gy, , T CriefyeT onpeaernaTs COrnacHo TpeboBaHusam 8.5.2, a 3HaYEHUS Ty | W Cjpe o 1 - MO ChOPMYyraM:

npu cj,. =0
o 476 B (90)
or 1 l—hlfhgf 112 ;
rae A& = (/)[R 1B ;
npv Gy, # 0 My =afl =2 (Npw 1y >2 cnegyeT NpyHUMaTh [y =2)
119y R
Gcr,]_:i'__}l; (91)
1=l iy X
By
Clagerl = 24 + 0:4?6“-1)? ’ (92)
=
roe
W=y +1)? MR, = (el Ry TEY (93)

Ty 1 - KPUTMYECKOE HampsikeHue, KOoTopoe crieayeT onpeaendTts no gopmyre (83) ¢ noacTaHOBKOM B HEE pasMepoB MpoBepsieMon
NracTuHKY;

6) NNacTUHKY 2, PacroNoXXeHHY0 Mexay NPoLoNbHLIM PEBPOM U PaCTAHYTLIM MOSICOM, - MO hopMyrie

2 2
1 {G(l-MJ’hg)Jr Stoe,2 } { T ] £ (94)
Ye G 2 Sloc,er,2 T2
roe 0 U T - HanpshKkeHus, onpegernsiemble no 8.5.2;
543 R
O 2 %1 (95)

T 05— mihg) B
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npwu

Tow = Uy 16,) JRTE ; (96)

Ty, 2~ HAMPSHKEHME, B 3@BMCMMOCTM OT TOTO, K KAKOMY MOSICY NPUIOXEHa Harpyska: K CaToMy (CM. PUCYHOK 9, @) NPUHAMAETCs paBHbIM
0,4 5y, (30€cb oy, crieqyeT onpeaerndaTb cornacHo 8.5.2); K pacTaHyTOMY (CM. PUCYHOK 9, 6) - Sipp 3 = Sige ;

Cog er,2 - HANPSKEHVE, ONpeaenaemoe no dopmyre (82), rae ¢; 1 ¢ crieayeT onpeaenaTb COOTBETCTBEHHO no Tabmmue 14 npu =04

nno Tabrmue 15 Npu &=1, 3amMeHas 3Ha4YeHne kgf 3Ha4yeHnem (hsf —h);
Ty, 2 - HANPSXKEHME, oMpeensaemoe no dopmyre (83) ¢ NoACTaHOBKOW B Hee pasMepoB NPOBEPSEMON NMACTUHKI.

8.5.13 MNpomexyTouHbie pebpa, pacnonoxeHHble Ha MracTuHKe 1 Mexagy cxaTbiM MOSICOM M NPoAoNbHLIM pebpom, cregyeT 4OBOAUTL
[0 npopaoreHoro pebpa (pucyHok 10).

B atom cryqae pacyeT nnacTvHkK 1-criegyeT BbINOMHATL no dhopmyrnam (89)-(93), B KOTOPbIX BEMMYUHY @ CriedyeT 3aMeHsiTb BEMUUYMHOM
@ , TAe @& - PaccTosiH/e MexXay OCSAMMU COCeOHUX MPOMeXyTouHbIX pebep (cM. pucyHok 10). PacuyeT nnacTuHkm 2 crieqyeT BbINOMHATE MO

8.5.126).

(N3meHeHHas pegakums, Mam. N 1).

F GI mﬂ r-c
i rd 1 fj | — |
% o 6y \ EB i
4 a, l [/ §] m -
3 @ [1? h 3
Uz N G!
i ——d
| a N

G’Gbﬁz = 0;4%'1'[

PucyHok 10 - Cxema 6anku, ykpenneHHon nonepeyHsiMu (3), NpoaonbHsIMu(4) % npoMexyTouHbIMu (5) pebpamMm KeCTKoCTH
8.5.14 TlpoBepKy YCTOMYMBOCTM CTEHOK Garok acMMMETPUYHOro ceveHus (C 6omee pasBUTLIM CXaTbiM MOACOM), YKperreHHbIX
nonepeyvHbiM1 pebpamm 1 napHeIM NPOAOSbHBIM PEBPOM, PacnofioXXeHHbIM B CXaToW 30HE, crieyeT BbINOSHATL no dopmyrnam (89) n (90);
— G
npu aToMm B hopmyrax (90), (91) v (94) crieayeT 3ameHUTb OTHOLEHUA i [y Ha % % a B chopmyre (95) (0.5- 4 /ky ) crepyet
1 of

3ameHuTb Ha [G {5y — o) —hy FByr |, ThE oy - KpaeBoe pacTArvBaloLLee HanpsixeHre (Co 3HakoOM "MUHYC") y pacyeTHO rpaHmLibl oTceka.

8.5.15 lNpu ykpenneHum CTEHKM nonepeYHbIMy pedpamm u napHbIM NPOAOSbHBIM PEBPOM XKECTKOCTY MecTa PacrofioXXeHNs U MOMEHTbI
MHEpPLM CeYeHW 3TUX pebep A0ITkHbI yO0BNEeTBOPATL TpeboBaHuam 8.5.9 n hopmynam Tabmmupl19.

Tabrmua 19
) MomeHT nHepuun pebpa
by
nonepeyHoro (1, ) npoAonbHOro (. )
Tpebyemoe npegensHoe
MWHUMarbHOE MakcMmansbHoe
0.20 2 3ty (25-05albe)a’ty g 150ty Tty
0.25 (L5-0Aaihygda'ty /iy 150ty 8, 5hyety
0.30 15kt - /
Mpumeyarue - Mpy BbIMMCIIEHNN £,; MPOMEXYTOUHbIE 3HAYEHNSI Iy Hz%f cnepyeT onpeaensTb MMHENHOW MHTepnonsaumnen.

NormaCS 4.x® (NRMS10-16269) www.normacs.ru 14.11.2023 ctp. 37 n3 138


kodeks://link/d?nd=551727742&point=mark=000000000000000000000000000000000000000000000000007DE0K7

CI 16.13330.2017 CtanbHble KOHCTPYKLUUM C 28.08.2017 pevictByeT, B3ameH

Mpu pacnoroxeHu NPoaONbLHOIO ¥ NonepeyHbIX pebep XeCTKOCTU C OAHOW CTOPOHbI CTEHKU MOMEHTbI MHEPLIUM CEYEHUI KaXaoro 13
HUX CrieflyeT BblUUCISTb OTHOCUTENBEHO OCU, COBMaatoLLell ¢ Grivkaiiiei k pebpy rpaHbio CTEHKM.

8.5.16 [PV 3HaueHMsIX YCHIOBHON TMGKOCTU CTEHKM A, =6, [R,/C 6arkv CUMMETPUYHOTO [BYTABPOBOTO CEYEHMsI MPOEKTUPYIOT Kak

Barku 2-ro kracca ¢ rubkuMm (HeyCTOMIMBbIMI) CTEHKAMM COTMacHO MpaBuiamM NpoeKTUPOBaHMUS CTaslbHbIX KOHCTPYKLWIA,

8.5.17 YuacTok cTeHkM 6arnku Hag onopoi crefyeT paccuUTbiBaTb HA YCTOMYMBOCTL MPU LIEHTPArbHOM CXaTuM U3 MIOCKOCTY Barkm kak
CTOWKY, Harpy>KeHHyK OMOPHOW peakumen.

Mpy ykpenreHn1 CTEHK Basikn OnopHLIMW peBpamu XeCTKOCTU C LLMPUHON BbICTyNalowwen Yactm &, (& He meHee 0,524, snech &g -
LLMpVHA HWKHEro nosica 6anku) B.pacyeTHOE ceyeHne 3ToM CTOMKM CriefyeT BKIoYaTh CeYeHme OnopHbIX pebep 1 Nonochl CTEHKW LLMPUHOW
He 6ornee 0,63z, [E/ R, CKaXaomn CTOPOHs! pebpa.

PacueTHyto AfMHY CTOMKM CIIEAYET NPUHAMATL PaBHO PACYETHO BbICOTE CTEHKM Barkm Ay .

HwkHue Topubl onopHbIx pebep (pucyHok 11) AorpkHbl ObiTb OCTPOraHbl SO0 MMOTHO MPUrHaHbI UM NPUBAPEHbI K HIDKHEMY NOsiCy
Garku. HanpsikeHnss B 3TUX CeYeHVsiX - NpU OeiCTBUM OMOPHON peakumn He OOIDKHbI MPEeBbILATh PacYeTHOro COMPOTMBIIEHWSI CTarM: B
nepBoM criy4ae (CM. pUCYHOK 11, &) - cMATHIO- Ry Npu @ =1.% nokatmio &, npu a = 15£; BO BTOPOM criydae (cM. pucyHok 11, 6) - cMaTHio

Ey.

a) 6)

a) - B TopLie C NPUMEHEHMeM CTPOXKY; 6) - yaaneHHoro oT Topua ¢ ANOTHOM NPUrOHKOW UM NPUBAPKOW K HYXKHEMY MOSICY
PucyHok 11 - Cxema onopHoro pebpa >xecTkocTu
CBapHble WBbI, NpUKpennaoLLye onopHoe pebpo K HKHEMY Nosicy 6arnku, CneayeT paccunTbiBaTh HA BO3AEVCTBUE OMOPHOMN peakLmm.

Mpy OTCYTCTBMM OMOPHBLIX pebep XKeCTKOCTU (B MPOKaTHbIX Barkax) pacyeTHOE CeYeHUe CTOVKM - NMoroca CTEHKU LLMPUHOW, paBHOM
ONvHe ydacTka onupaHus 6arnku.

(N3ameHeHHas pepakuus, Mam. N 3).

8.5.18 YcToMumMBOCTL CXXaTbIX MOSICOB CriedyeT cuutatb obecrneyeHHON, ecrm ycrioBHas rmbkOCThb CBeca nosica Ef = (bef fs f) fRyf B
WM MOAICHOTO cTa Lyy = (by fip). R, [ E Ganok 1-ro knacca, a Taioke 61cTanbHbix 2-To Kracca npu BINOAHeHM TpeGosaHwii 7.3.7, 8.2.1 u

8.2.8 He npeBbIWAET NpeaesbHbIX 3HaYEHUN Idf (qu,l ), onpeaernsaembix no popmynam:

Ans cBeca nosnku (6e3 okanmneHus 1 oTrvba) ABYTaBpOBOro CeYeHs

Ty = 0.5 By 15, (©7)

OnA NOACHOro Jimcta Kopo6anoro cevyeHnda

T =15Fy /o, . (98)
3pech ©, - HAaMPsXKEHVe B CXaToM rosice, onpeaensdeMoe no popmynam:

Oa O AHOPOAHOro cevYeHusa
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T, = M AW Y.) wm G, = Mx ’f(Wchc)J"My Jf(%n'}rc) )
Oris BucTanbHOro cevyeHust
Oy = Rypy /301 4c) WM G, = Ry,, [4[301- 400 + 34, 1,7,
roe o' - 3HaveHus <13 Tabmmupl 18 npu T =0;
€CIM G, > Ryr ,TO CriedyeT NpuHUMaTh 5, = Ryr .

8.5.19 YcTomumBOCTL CXaTbix MOACOB CriedyeT cuntatb ob6ecneyveHHo, ecrnm yerioBHas rmbkocTb CBeca CaToro nosica UM NosiCHOro
ymucta 6arnok 2-ro u 3-ro KraccoB M3 O4HOPOOHOW CTarm npu BbINoNHeHWM TpeboBaHui 7.3.7, 8.2.3 1 8.5.8 He npeBbIaeT npefesbHbIX
3HaueHnn Ay (R 1), Onpepensemsix npu 2,2 = &, 5,5 no hopmyram:

Ana ceeca nosku (6es okanmneHns n otrnéa) ABYTaBPOBOro CeveHs

Tyr =017 + 0,067y, (99)
AnNs NOSICHOro NcTa Kopob4aToro cevyeHus

Rypy = 0,675+0,15hy, . (100)
Mpu A, <2,2 wm i, >5,5 cregyeT npuHUMAaTh A, =2,2 WM A, =5,5.

8.5.20 B criyyae okaiiMrieHusa Ui oTrba nosikn (CTEHKN) CeHeHNs (PUCYHOK 5), pasmMepoM @, = 0,35,y 1 TONMUMHON & = Zage  [Rye [ F
3HaYeHVst ivf , onpegensiemble no copmyram (97) n (99), yBenmumsatoT B 1,5 pasa.

(N3ameHeHHas pepakuus, Mam. N 1).

8.6 PacuyeT onopHbLIX NAUT

8.6.1 Mnowaab cTansHOM ONOPHON NIMUTLI A0JDKHA YAOBMNETBOPSATh TPeBOOBaHUAM pacyeTa Ha MPOYHOCTb pyHOaMeHTa.

Mepenaya pacyeTHOrO YCWMS Ha OMOPHYIO NIUTY MOXET OCYLLECTBNATLCA Yepe3 hpe3epoBaHHbI TopeL, Ui Yepes CBapHble LBbI
KOHCTPYKLIUW, ONUPAIOLLEICS Ha NimTy.

8.6.2 TonuwHy ornopHoW NiuTbI cneayeT OnpeaensTe Pacy4eToOM Ha U3rvb NnacTUHKA-MO dhopmyrie

t= [ M ar IRy Ve (101)

roe M., - HaMbormbLLMA 13 U3rMbatoLyX MOMEHTOB M, OeVCTBYIOLLMX HA NOSI0CEe €AVHUYHON LLMPUHBI Pa3HbIX Y4aCTKOB OMOPHOW NMuTbl U
onpegenaemMbix no hopmyram:
AnNA KOHCOSbHOTO y4acTKa NrmTbl
My =05¢5%; (102)
AnA y4acTka MiuTbl, ONepToro Ha YeTblipe CTOPOHbI B HANpaBrieHU KOPOTKOM 1 ANIMHHON CTOPOH COOTBETCTBEHHO
= 2 = 2 103
M, =oqga”; M, = caga”, (103)
AnA y4acTka NiuTbl, ONepToro no Tpem CTOpoHaM

My = ogg(d)? (104)

Anst ydacTka NivTbl, ONepToro Ha ABE CTOPOHbI, CXOAsILMECS oA Yrriom, no dopmyne (104), npyHuMasi npu 3ToM &, - AuaroHans
NPSIMOYronbHUKa, a pasmep a; B Tabmmue E.2 - paccTosiHve OT BEpLUHbI Yriia A0 AvaroHasm.
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30ech C - BbIIET KOHCOJTbHOTO y4qacTKa nimThbl;

Oy, ¢y, O3 - KO3(PpULMEHTBI, 3aBuCALLYE OT YCIIOBUIM OMMPaHUA M OTHOLLEHUS pa3MepoB CTOPOH ydacTka MiMTbl U MPUHMMaeMble
corracHo Tabnmue E.2 (npurioxenue E);

g - peaKkT1BHbIN OTMOP beH,D,aMeHTa noa paccMmatpuBaeMblM yHaCTKOM MinTbl HA e AUHULLY Nnowiaauv NinnThbl.

9 Pac4yeT 311eMEHTOB CTallbHbIX KOHCTPYKLMWA NPpU AeCTBUN NPOAOSIbLHOWN CUIbI C U3rMOGOM

9.1 PacuyeT Ha NMPOYHOCTbL 3JIeMEeHTOB CNMJIOLWWHOIo ce4YeHus

9.1.1 Pac4yeT Ha MpOYHOCTb BHELIEHTPEHHO CXaTblX (CXKaTO-M3rMbaembix) M BHELEHTPEHHO PaCTSHYTbIX (PacTsHYTO-M3rnbaembix)
ANeMEeHTOB U3 CTa/M C/HOPMAaTUBHbIM COMPOTUBIEHEM &, 440 H/MMZ2, He nofBepralouyxcsi HermocpeaCcTBEHHOMY BO3AEUCTBUIO

AVHAMUHECKIX HArpy3oK, NPY HanpspkeHuax T < 0,58, u o= N{4, = 018, cregyeT BbINOMHATL Mo popmyrie

n
il + M + My + 5 <1, (105)
AR e R p— Ry Yo Cp W}m,mz’n R}, Yoo Wemmn Ry Te

roe N, M, n M b B - abconoTHble 3HAYeHUsl. COOTBETCTBEHHO MPOAOSbHON CUMbl, U3rMbaloLLyX MOMEHTOB M BUMOMEHTa Npu Hauboree
HebGraronpPUSTHOM MX CoYeTaHUM;
n, ey, £y - KOAPMUUMEHTBI, MPUHIMaEMbIe corracHo Tabmmue E.1 (mpuroxerve E).

Ecrm o= /4, =0,1R,, bopmyny (105) crieqyeT npUMeHsATL NPy BbINONHEHUM TpeGosarmil 8.5.8 1 8.5.18.

PacyeT Ha NpOYHOCTb 3fIEMEHTOB B Criyuasix, He MPEAyCMOTPEHHbLIX pacyeToM Mo dopmyrie (105), criedyeT BINOMHATL MO dhopmyrie

(V) Ay £ 2,91 Ly £ M1 Ly & B Ly YR, Y,) <1, (106)

rae X, y - paccTosiHvS OT MaBHbIX OCEV 40 paccMaTpUBaEMOM TOUKW CeYeHMs.

(N3ameHeHHas pepakuus, Mam. N 3).

9.1.2 PacyeT Ha NPOYHOCTb BHELIEHTPEHHO CxXaTbIX (CKaTo-un3rnbaembix) arnemeHTos no cdpopmyrne (105) BeINONHATE He TpebyeTcs npu
3HAYEeHUM NPUBEAEHHOTO OTHOCUTENIbHOMO AKCLEHTPUCUTETA #iy =20 (9.2.2), otcytCTBIMM OCrabneHns CeYeHVst U OAUHAKOBbIX 3HAYEHNAX
u3rubatoLLyIXx MOMEHTOB, NPUHUMAaEMbIX B pacyeTax Ha MPOYHOCTb U YCTOMYMBOCTb.

9.1.3 BHeUeHTpeHHO CxaTble (CKaTo-usrMbaemble) dMiEMEHTbl W3 CTarm C HOPMAaTUBHLIM COMPOTUBIIEHMEM Ry, >440 HimMmZ, ¢

HECYMMETPUYHBIMU CEYEHUSMW OTHOCUTESTEHO OCK, MEPMNEHAVKYMSAPHON K MIIOCKOCTM u3rmba (Hanpumep, cevenns Tvnos 10, 11 no Tabnmue
[.2), cnepyeT NpoBepsiTb HA NPOYHOCTb PACTSIHYTOrO BONOKHA CEYEHMSI B NIMOCKOCTU AENCTBUS MOMEHTa Mo hopmyrie

Y g_i
R, |4, Bl

roe Wm - MOMEHT COMNPOTUBIIEHUS] CEYEHUS], BbIYUCTIEHHbIN A1 pacTAHyTOro BOJIOKHA;

=1, (107)

& - KO3hhMLMeHT, onpedensaemblii No opmyne

5=1- 01N /(4R,) . (108)

N cregyeT npyMHMaTL CO 3HaKoMm "+".

(N3ameHeHHas pepakuus, Mam. N 1, 5).

9.2 PacyeT Ha yCTOMYMBOCTb 3JIEMEHTOB CIMJIOLWHOIO ceYeHuns

9.2.1 PacyeT Ha YCTOMYMBOCTb BHELIEHTPEHHO CXaTblX (CKaTO-U3rnbaembix) SMEMEHTOB NpU AENCTBUM MOMEHTa B OOHOWM U3 FNIaBHbIX
NMOCKOCTEW CrieayeT BbIMONHATb Kak B 3TOW MIIOCKOCTM (nnockas chopma noTepu YCTOMYMBOCTM), TaK M U3 3TOM MIIOCKOCTM (U3rMbHO-
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KpyTUnbHas doopma noTepu yCTOMNMBOCTH).

9.2.2 PacyeT Ha YCTOMYMBOCTb BHELIEHTPEHHO CXaTblX (CXaTo-M3rnbaeMblx) 3MeMEHTOB NMOCTOSHHOrO CeYeHUs (KOSIOHH MHOMO3TaXHbIX
30aHvA - B Npefenax aTaxa) B MoCKOCTY AecTBUA MOMEHTa, COBMadatoLLel C NMOCKOCTbI0 CUMMETPWK, CrieAlyeT BbINONHATL Mo hopmyre

N ARy, =1, (109)

B copmyrie (109) koadhduLMEHT YCTOMYMBOCTM NPU CKaTum C M3rmbom i, criedyeT onpefensTb no Tabmvue .3 B 3aBMCMMOCTU OT
YCIOBHOM r'MBKOCTU. A U NMPUBEAEHHOTO OTHOCUTENBHOIO SKCLEHTPUCUTETA #5,¢ , ONPEAENIAeMOro Mo hopmyrie

g =M, (110)

roe N - koadbpuumreHT BrvsiHUSE popMbl cevenmst, onpeaensiemblin no Tabrmue [.2 (npurnoxerve O);
m =24, - OTHOCUTENbHBIN SKCLEHTPUCUTET (30EChb ¢ = M [ A - SKCLIEHTPUCUTET, NPY BbIYMCTIEHUM KOTOPOro 3HadYeHns M n N crieayet
npvHMMaThb corracHo TpeboBanuAm 9.2.3;

¥, - MOMEHT COMPOTUBIIEHNA CEYEHUSA, BbIYVCIIEHHBIV A1 HAMBoMee CKaToro BOJIOKHA).
Mpw 3HaueHnsIX 1, >20 pacyeT credyeT BbINONHATL Kak Ars narubaemblx arieMeHToB (pasgen 8).

9.2.3 PacyeTHble 3HayeHVst NpodosbHOW-curibl-N 1 usrmbatoero MomeHta M B aneMeHTe criefyeT NpyvHUMaTth Ans O4HOro U TOro xe
COYeTaHMst Harpy3oK 13 pacyeTa CMCTEMbI MO HeAE(OPMMPOBAHHOM CXxeMe B NpeanosioXKeHun ynpyrux aecdopmauuin ctanum.

Mpw aTOM 3HaYeHus M cregyeT NpUHMMaTh PaBHbIMU;
AnS KOTOHHbBI MOCTOSIHHOTO CEeYEeHUs PaMHOW CUCTEMbI = HauborbLLEMY MOMEHTY B NpeAerniax AfMHbl KONOHHbI;
Ana CTyNeHYaToN KOMOHHbI - HaNBOoIbLLEMY MOMEHTY Ha [NMHE Y4acTKa MOCTOSIHHOIO CEeYeHUs;

ONA KOJIOHHbI C OOHMM 3alleMIieHHbIM, a Opyrum CcBOGOAHBIM-KOHUOM - MOMEHTY B 3ajesike, HO He MeHee MOMEHTa B Ce4YeHuy,
OTCTOALLEM Ha TPpeTb AJMMHbI KOJIOHHbI OT 3a4eSIKu;

ANs OKaTbIX MOSICOB (DEPM U CTPYKTYPHBIX MIUT, BOCMPUHAMAIOLMX BHEY3MOBYIO MOMEPEYHYI0 Harpyaky, - HaubombLeMy MOMEHTY B
npeaernax cpegHer TpeTy AnvHbI NMaHesv nosica, onpeaensiemMoMy U3 pacyeTa riosica Kak ynpyroi HepaspesHom Garnku;

AMNA CKaToro CTepXHs C LLAPHMPHO OMepThbIMU KOHLEAMM U CeYEHMEM, VMEIOLLMM-QIHY OCb CMMMETPUM, COBMaAatoLLylo C NIOCKOCTbIO
usrvba, - MOMeHTY, onpefendemomy rno cdopmyrnam Tabnmupsl 20 B 3aBUCUMOCTIA OT OTHOCUTENBHOTO 3KCLEHTPUCUTETA #iyy,, = My AN, )
1 NPpVYHMaeMOoMy paBHbIM He MeHee 0,50, ..

Ta6brmua 20
OTHOCUTENbHBIA 3KCLLEHTPUCUTET iy, MomeHT M npu ycroBHOW rMBKOCTN CTEPXKHS
<4 rz4
Hipgy =3 M = M gy —0,25% (M e — M) M =M
3 < gy 220 M = My + (#gy = 3 Mypgy — M) 117 M= My + (g — (Mg, — 13117

Ob6o3HayveHus, npuHamsie 8 mabnuye 20:
Mmm- HanbonbLwmin nsrnbatoLwmii MOMEHT B npeaenax AnvHbl CTEPXKHS;
Ml - HanBonb LKA M3rMGaIOLLMIN MOMEHT B Npefenax cpegHel TPeTu ANMHbI CTEPXKHS, MPUHUMAaeMbIi paBHbIM He MeHee 0,5 M aq

My - narnBaroLmit MOMEHT, NPUHMMaeMblit paBHbIM M npu #2,,,. =3 n J <4, Ho He MeHee 0,5 M, .

(Monpaska. MYC N 7-2021).

Ons cxaTblX CTEpXHEN ABOSIKOCMMMETPWUHYHOTO CMMIOLLHOMO CEYEHWSI C LUAPHUPHO OMEPTHIMM KOHUAMKM, Ha KOTOPbIX OEWUCTBYIOT
u3rubaloLLyie MOMEHTbI, 3HAYEHWE #1,r , HEOBXOAMMOE Ars ONPEeAereHus &, , CrieayeT NpuHuMaTs corrnacko Tabrmmue .5 (npurioxerve 1),
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9.2.4 PacuyeT Ha YCTOMYMBOCTb BHELIEHTPEHHO CXaTbIX (CXaTo-U3rnbaembiX) CTEPXHEN CMrOLHOro MOCTOSAHHOTO CeYeHus, Kpome
KOpOB4aTOro, U3 NIOCKOCTU AGNCTBIUA MOMEHTA MPK U3r1be X B MIIOCKOCTU HanbombLUe xecTkocT (I, = ), coBnagatoLei C NrocKoCTb0

CMMMEeTPUN, a Takxke LBEJUiepoB crieayeT BbINOJHATL MO q)opmyne

W iep, AR, ¥,) <1, (111)

roe ¢ - KoaUUMEHT, onpeaenseMbI cornacHo TpeboaHuam 9.2.5;
Py, - KOIPPULMEHT YCTONIMBOCTM NP LIEHTPaNbHOM CxaTum, onpeensiemblii cornacHo Tpebosanmam 7.1.3.

9.2.5 KoadpdomupmeHT ¢ B hopmyne (111) criegyeT onpegensaTb:
npw 3Ha4YeHusaX #, =5 no dopmyre

c=Bi(l+om,) =1, (112)

roe o, B - koadhuumeHTbl, onpeaensiemMble o Tabnmue 21;
npwy 3HaveHuax =, = 10 no dopmyrie

=1l +myp, igy), (113)

roe gy, - KO3AMULIMEHT YCTOMYMBOCTU NpU U3rube, onpeaensemMblii cornacHo TpebosaHvsm 8.4.1 v npunoxkeHnto XK kak ans 6ankv ¢ ABymst 1

6oriee 3aKkpenneHus M1 CXaToro nosica;
npw 3HaveHnax 5<:, <10 no dopmyre

c=eg(2—02m, ) +ep(0.2m, - 1), (114)

roe creqyeT onpedenstb: ¢; - no dopmyrne (112) npu #2,=5; 15 - no _dopmyne (113) npu #=,=10. 3gecb m, = (M, I NAIW,) -
OTHOCUTESbHbIN AKCLEHTPUCUTET, rae M, cregyeT npuHuMaTh no 9.2.6.
Mpwn rmbkocTn ij, >3,14 KOa(PPULMEHT C He AOIMKEH NPEBLIWATL 3HAYEHUN oy, , ONPEAENAEMBIX MO NpUrioXeHno [; B criydae, ecrm

£ > Cypar» B OpMyrax (111) n (117) BMecTo ¢ crieayeT MPUHAMATD Ty, -

3HauyeHve ¢ cregyeT npuHumMaTh He meHee 0,3.

(NameHeHHas pepakuus, Mam. N 3).

Tabrmua 21
Tun ceyve- Cxema ceyeHusi N aKCLeHTpUCUTET 3HaveHus koapruneHToB
HUsA
L npu £ npu
w, =1 1<m, 25 iysa,m iy >3,14
1 o i N 0,7 0,65+0,05, 1 [w, F1py
X—I-
4
¥
2 ¥ y
W wu
X x

3 I_E?ulr
¥
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4 ¥ ¥ 1-03511 | 1-(035-0,05m,) 5/ ] 1 1= (U=, 1, (2051 1 - 1),
x— Eh]—l hl_\;
T ¥

B=tnpn Iy/i <05

Ob60o3Ha4YeHus, npuHsmsie 8 mabnuuye 21:

[1 n fz - MOMEHTbl UHepLUnn 6Gornbluel U MeHbLUEN MNONIOK OTHOCMTENBHO OcU CUMMETPUN ce4eHna y-y COOTBETCTBEHHO;

1§, - 3HaueHue Py NPy iy =3,14.

9.2.6 lpw onpeperneHn OTHOCUTENBHOrO 3KCueHTpucuteTa e, B dopmynax (112)-(114) 3a pacyeTHbll MOMeHT A, crepyet
npyYHAMaTb:

09 CTEePKHEN C KOHLaMK, 3aKpernneHHbLIMU OT CMELLEHUS nepneHavKyrnAapHO NiOCKOCTU OEenCcTBMS MOMEHTA, - MakCcumaribHbli MOMEHT B
npeaenax Cpeﬂ,HeVl TpeTu ANMnHbl, HO He-MeHee NoJIoBUHbI HanborbLIEro MOMEHTa Mo AnvHe CTepPXHA,

ana CTep)KHeI;I C OOHUM 3alleMIieHHbIM,; a OpYyrm CBOGOLLHI:IM KOHLUOM - MOMEHT B 3adelike, HO He MeHee MOMEHTa B Ce4YeHun,
OTCTOALLEM Ha TPeTb AINMUHbI CTEPXKHA OT 3a[erKun.

9.2.7 PacuyeT Ha YCTOMYMBOCTb BHELIEHTPEHHO CXaTblX (CXaTo-U3rMbaemMbix) 3MEMEHTOB ABYTAaBPOBOIO CEYeHUsl, HenpepbiBHO
noaKpeneHHbIX BAOMb OAHOW 13 MOSOK, creayeT BbiNonHATe no dopmyne (111) ¢ yuetom copmynel ([.4) npurnoxenus .

(N3ameHeHHas pepakuus, Mam. N 2).
9.2.8 BHEUEHTPEHHO cCxaTble (CxaTo-u3rmbaemble) dreMeHTbl. NMOCTOSTHHOrO ceyeHusi, marmbaemble B MIIOCKOCTM HauMEHbLUen
xectkoctn (I, <I, n e, #0), cregyet paccuntbiBaTe no ¢opmyre (109), a npu rubkoctu A, =X, - Tawke NPoBepsATb pacyeToM Ha

YCTOMYMBOCTb M3 MIIOCKOCTM OENCTBMS MOMEHTA KaK LIeHTparibHO CXaTble 3NeMeHThI Mo hopmyrie
Nf((prRyycjsl, (115)
roe g, - KO3AMULMEHT YCTOMUMBOCTU NPU LIEHTParnbHOM CxaTuu, OnpeAensieMblii cornacHo TpebosaHusam 7.1.3.

Mpu A, =X, NPOBEPKM YCTOMUMBOCTU U3 MIIOCKOCTM AEVCTBMA MOMEHTa He TpebyeTcs.

9.2.9 PacueT Ha YCTOMYMBOCTb CTEPXKHEN CMIOLLHOrO MOCTOSIHHOTO ceyeHns (Kpome Kopob4yaToro), NoABEPXKEHHbIX CXXaTUO N M3rvdy B
ABYX [MABHBIX MMOCKOCTAX, MPU COBMNAAEHUM MNIIOCKOCTY HaUBOombLLe KECTKOCTH ({, = Ly) C MNOCKOCTBI0 CUMMETPUM, @ TaKKe NPY CeYeHUn
™vna 3 (cm. Tabrmuy 21) criegyeT BbINOMHATE MO hopmyrie

NI( @y ARy, 1 =1, (116)
roe
Doy = Py (0632 +0472) | (117)
3pech criepyeT onpefensThb:
gy - COrmacHo TpeboBaHusam 9.2.2, npuHrMas B oopMyriax BMECTO # U ) COOTBETCTBEHHO #%, U Ays
C - cornacHo TpeboBaHusim 9.2.5:

TPy BBIYUCTIEHUN 3HAYEHUS #1yr o, =T|5, LN CTEPXKHEN ABYTABPOBOIO CEYEHNs C HEOAMHAKOBbLIMU NOSKaMM KOIMUUMEHT. TI-crieayeT
onpefenaTb Kak ans cedenvs Tvna 8 no tabnmue 0.2 (npuroxenuve ).

Ecrm #2y , <, , TO KpOMe pacyeTa o dopmyre (116), crienyet NnpomsBeCTv AOMONHUTESbHYIO NpoBepKy no dopmyriam (109)m (111),
npuHumas 2, =0.
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Ecrm i, =4, , To Kpome pacyeTa no copmyrie (116), criefyeT NPON3BECTM AOMONHUTENLHYIO MPOBEPKY Mo dhopmyrie (109), npuHrman

3HaYeHVst OTHOCUTETbHbIX 9KCLIEHTPUCUTETOB CrieflyeT BbIUUCITE MO hopMyram:
wy =, AW, (118)

iy =, AW, (119)

roae W, v ¥, - MOMEHTHI CONPOTUBIIEHMA CeYeHMA A Hamboriee CKaToro BOSIOKHA OTHOCUTENbHO OCEW X-X U Y-y COOTBETCTBEHHO.
Ecrm nrockocTb: HanboribLLIeN XEeCTKOCTI CeHeHmMs CTepxHs (£, > I, ) He cOBNaAaeT C MNOCKOCTLI0 CUMMETPUM, TO PacHeTHOE 3HaueHe
m, CriedyeT yBernmuvBaTh Ha 25% (kpome cevenus Tvna 3 no Tabrmue 21).

(MameHenHas pepakumst, Mam. N 1).

9.2.10 PacyeT Ha yCTOMYMBOCTL CTEPKHEN CMIOLLHOMO MOCTOSIHHOTO KOPOBYaTOro CeYeHu st Mpu CXaTum C U3rMbom B OOHON WM B ABYX
rriaBHbIX NIOCKOCTSIX CriedyeT BbIMOMHSATL. N0 dhopMyram:

Nf(cpgyARJ,yc)+Mx J‘(.:XBXWXM-HRJ,VC) =1; (120)
N’r(tpsxAR_y"f{c)J"M_y -'r(c_ya_yW_}l,mmR_ch)El, (121)
A€ gy , Pgy - KOIPPULMEHTBI YCTOMUMBOCTY MPU CxKATUM € M3rMBoMm, onpefernsemMsle no Tabnvue [1.3 (npunoxerve [);
€y, €y - KOIPDULMEHTLI, MPrHUMaeMble no Tabmue E.1-(npunoxerve E);
By, BJJ - KO3athpuUmeHTBI, onpeaensemMslie no popMyram:
5, =1- 01NF2 {(AR,) 1B, =1-0,10/%3 /(AR,) (122)
N criegyeT NpyHUMaThL CO 3HaKoM "+";
U npuHUMaemble pasHsiMu 1,0 npu &, <1 1 Iy =1 COOTBETCTBEHHO.
Mpw n3rnbe B NIOCKOCTY HANGOTbLLEN XECTKOCTH (I, = 1, ; M, =0) BMECTO iy, CreAyeT MpuHuMaTh 4, .

(N3ameHeHHas pegakums, Mam. N 1, 5).

9.3 PacueT Ha yCTOMYMBOCTb 3JIEMEHTOB CKBO3HOIO Ce4YeHUs

9.3.1 Npw npoBepke Ha YCTOMYMBOCTb BHELIEHTPEHHO CXaTblX (CKaTO-U3rnbaemMblx) CTEPXKHEN CKBO3HOTO CEYEHUS C COEAUHUTESTbHLIMU
nraHkaMm Uy peLLeTkamum crielyeT BbINOSHATb Kak pacyeT CTEPXHS B LIENIOM, Tak U OTAENbHbIX BETBEW:

9.3.2 Npwu pacyeTe CTEPXHSI B LLESIOM OTHOCUTENbHO cBOBOAHOM ocu (y-y) no cdoopmyre (109), koraa mnaHku 1 peLueTkn pacnosioXeHbl B
MIIOCKOCTSIX, NaparnnenbHbIX MIoCKOCTY AeWCTBUA MOMeHTa, KoadpduumeHT i, crieqyeT onpeaendTts no Tabmmue .4 B 3aBMCUMMOCTM OT

YCIOBHOW NpuBeAeHHO rMBKOCTH Rf (e - o TAbMMLE 8) M OTHOCUTENLHOIO 3KCLIEHTPUCHTETA M, Onpeaendemoro no copmyre

m=edall, (123)

roe e = M { A - 9KCLLEHTPUCUTET, MPY BblYMCIIEHUM KOTOPOro 3HadveHnss M n N cnegyeT npuHumathb no 9.2.3;
& - PACCTOSAHME OT rNAaBHON OCU CEYEHVsI, NEePNEHAUKYIAPHOM K NMOCKOCTN AEUCTBUA MOMEHTa, 4O OCY Hauboree CXaTol BETBU, HO He
MeHee pacCTOsIHUS O OCU CTEHKM BETBY;

{ - MOMEHT UHepLuun cedeHnss CKBO3HOIMo CTEepXKHA OTHOCUTESTbHO cB0obOaHOW OCK.

Mpw 3HaueHusx 2 >20 pacyeT Ha YCTOMYMBOCTb CTEPXHS B LIENOM He TpebyeTcs; B 9TOM Crydae pacyeT CriefyeT BbINONHATb KaK 1S
n3rnbaemblX arIeMeHTOB.
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9.3.3 Npun pacyeTe oTAEMBbHLIX BETBEW CKBO3HbIX CTEPXKHEN C peLueTkamu no chopmyrie (7) NPOaONbHY0 CUy B KaX4ow BETBY criegyeT
onpeaensTb C y4eTOM AOMNOMHUTENLHOIO yeunma IV, ; OT MOMeHTa. 3HaveHWe 3Toro yeunusa crnefyeT BblYMCAThb No opMynam:

Nog =2, /B - npn usrnbe cTepkHs B MIOCKOCTY, NEPNEHANKYNAPHON K OCK Y-y, AN cedeHui Tunos 1 u 3 (cm. Tabruy 8);

Noa =030, I}y - TO e, Ana ceveHun Tuna 2 (cm. Tabrmuy 8);

Nz =116M /b-npun n3rnbe cTepxHsi B MIIOCKOCTW, NEPMEHAVKYMAPHON K OCY X-X, AN cedeHun Tuna 3 (Tabrmua 8);

Nog =0,5M, /by -To Xe, s ceveHni Tuna 2 (cM. Tabrmuy 8),

roe &, &y, by - pacCTOSAHWA Mexay OCsMM BeTBel (CM. Tabrmuy 8).
Mpu n3rnbe cTepxHa CKBO3HOro ceveHus Tvna 2 (cMm. Tabrmuy 8) B ABYX MIIOCKOCTAX yeunme I,; criegyeT onpefensTb no dopmyre

Nog =05(M 18 + M, I8) . (124)
9.3.4 Npwu pacyeTe oTaernbHbIX BETBEW CKBO3HbBIX CTEPXHEN C NnaHkamu B doopmyrie (109) cregyeT yunTbiBaTb OOMOSNHUTENbHOE YCuUive
M,3 OT MOMeHTa M 1 MeCTHbIN 13rMb BETBEN OT PaKTUHECKOW U YCIIOBHOW NOMepeYHo Curbl (Kak B nosicax 6e3packocHom hepmbl).

9.3.5 PacuyeT Ha YCTOWYMBOCTb BHELIEHTPEHHO CXaTblX (CKaTO-M3rnbaemblX) TPEXTPaHHbIX CKBO3HbIX CTEPXKHEN C peLleTKamu u
MOCTOSIHHBIM MO ANMHE PaBHOCTOPOHHMM CEYEHVEM CriefyeT BbIMNOSHATL COrnacHo TpeboBaHuam pasgena 16.

9.3.6 PacuyeT Ha YCTOMYMBOCTb CKBO3HbIX CTEPXHEN M3 ABYX CIIOLHOCTEHYAThIX BETBEW, CUMMETPUYHBIX OTHOCUTESEHO OCU X-X
(pvicyHok 12), ¢ pelLeTkamy B ABYX MaparriesibHbIX MIOCKOCTSIX, MOABEPXKEHHbIX CXATUIO U 13rnby B 06eux rraBHbIX MNOCKOCTSX, crieayeT
BbIMNOMHATb:

OA CTEePXKHA B LLEJTIOM - B MII0CKOCTH, napanneanon MIIOCKOCTAM pPEeLLeTOK, COornacHo Tpe6OBaHVIFlM 9.3.2, npuHUMas e, =0;

Onst OTAENbHbIX BETBEN - KaK BHELLEHTPEHHO CXaTbiX aneMeHToB no dopmynam (109) u (111); Nnpn 3TOM NPOAOIbHYIO CUIY B KaXdom
BETBU CrieayeT ONnpeaenaTb ¢ y4eTOM JOMOMHUTENBHOIO YCUrus oT MoMeHTa A v (9.3.3), a MOMeHT M, pacnpepenaTb Mexay BeTBSAMM KaK
M, = Nye, (CM. pucyHoK 12); ecrim MOMeEHT A, [eWicTBYeT ‘B MFOCKOCTU OOHOW M3 BeTBEW, TO crefyeT cuHuTaTb ero MoSHOCTbIO

nepefatwoLumMcst Ha 3Ty BeTBb. [Mpu pacyeTe no cdopmyrne (109) rubkocTb OTAEMLHOM BETBY CrieayeT onpeaenaTb ¢ yd4eToM TpeboBaHui
10.3.10, a npu pacyeTe no dopmyre (111) - 1o MakcmarnbHOMY PacCTOSTHUIO MEXY Y3raMm peLLeTKN.

PucyHok 12 - Cxema CKBO3HOIo CeYeHus CTepXHSA 13 ABYX CNMOLLHOCTEHYaTbIX BETBEN
9.3.7 PacuyeT coeovHUTENbHBLIX MIAHOK WM PELLETOK CKBO3HbIX BHELEHTPEHHO CXaTblX (CKaTo-usrubaemblix) CTepxHen cregyet
BbIMOMHATL COrfacHo 7.2.8 1 7.2.9 Ha nomnepeyHylo Cury, paBHylo Oa&nblieMy M3 ABYX 3HaYeHW: (hakTudeckon nonepevHon curie Q,
onpegerneHHol Npy pacyeTe CTEPXHs Kak driemMeHTa 6e3packocHo (hepMbl, Ui YCIIOBHO NOMEPEYHON curte 5. , BbIUMCIIAEMOI COracHo

TpeboBaHusim 7.2.7.

B cny4yae, Koraa d)aKTVI‘-IeCKaH nonepe4yHaa cuna GornbLle yCJ'IOBHOl7I, cnefyeTt coeunHATb BETBU CKBO3HbIX BHELIEHTPEHHO CXaTblX
ANEeMEHTOB peLleTKaMu.

9.4 MpoBepKa yCTOM4YMBOCTU CTEHOK U NOSACOB

9.4.1 PacyeTHble pasmepbl NPOBEPSEMbIX HA YCTOMYMBOCTb CTEHOK M MOSICHBIX MMCTOB (MOJIOK) criedyeT NpuHMMaTh cormacHo 7.3.1 m
7.3.7.

9.4.2 YCTOMYMBOCTb CTEHOK BHELIEHTPEHHO CXaTbIX (CKaTO-M3rnbaembix) aeMEHTOB criedyeT cumMTaTtb 06ecrneyeHHON, ecrim yCroBHas
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TMBKOCTb CTEHKN My = (i It,,) /R, [E He MpeBbllL@ET 3HaYeHW i NpeaerbHOM yCrioBHOW TMBKOCTU A, , onpeaenseMbix no gopmynam
Tabmbl 22.

Tabrmua 22
Twn ceve- Cxema ceyeHUsi N IKCLEHTpUCUTET Ycnosus npyMeHeHnst opmyn MpeaenbHas ycroBHas rmbKOCTb CTEHKM Iuw
HUA
1 ¥ _.}r_ y:i 1= m, =10; A,<2 o = ot = L3+ 0,1532 (125)
|
X -——i-——- X
¥
Ans iByTaspa iyz2 R = Pt = L2+0,35%, <31 (126)
oy =
2 = & Py =0y R = Aoy =
— x Cop Ry Ve (127)
1=ax=2 =142 =07+24
o Jol(z—awa%%?)
3 H 1= =2 Ry = 075000 50,52 +18¢ (128)
R i
4 lE_ 1Sbfl‘hgf =2, T = (04 40,071, (140,23 |'2—bffh%f) (129)
— x
08=%, <4
H
5 y, e_..1 }'ﬁ =y Mo = 2,J ARy Y AN 255 (130)
X I X Lli X
¥ y

O6o3HayveHus, NpuHamble 8 mabnuye 22:

A, - yCroBHas rMBKOCTb CTEPXHS B MIIOCKOCTW AENCTBNASA MOMEHTA;
Cop - KO3DDULIMEHT, OMpeaensiemMslii no Tabnuue 17 B 3aBUCUMOCTM OT Cf;

a={o -G (smecb o) - Hanbornbluee CKAMAKOLLEe HANPSXKEHWe Y PaCYeTHON rpaHULbl CTEHKW, NMPUMHMMAaeMOoe CO 3HaKkoM "nnoc" u
BBIMMCTIEHHOE 63 y4eTa KOAMMULMEHTOB &y, cPy U [y ; Ty - COOTBETCTBYIOLIEE HANPSKEHUE Y NPOTUBOMOMOKHON PACHETHON rPaHNLIbI CTEHKN);

B=015,1T/c; (smecb T=(/f,%,) - cpedHee kacaTenbHOe HamnpsbkeHMe B paccMaTpUBAEMOM CEYEHWM; ANS KOpoGYaTOro CeyeHus
T=C2,0,0, bf - LUMPUHA NOMKu Taepa).

MpruMeyvaHus

1 [insa ceyeHwnin Tuna 1 npu 3HaveHnax 0<#z, <1 nnm 10 <, =20 sHaveHna™ cnegyeT onpeaenaTb MMHENHON MHTepnonsaLmnen Mexay 3Ha4eHUAMM

Iw, BbIYMCIIEHHbIMK cornacHo 7.3.2 (#z, =0) unn 8.5.1 (#2, =20) n no chopmyne (125) nnm (126) cooTBeTCTBEHHO.

2 [Ins ceveHnsa tuna 2 npu . =0,5 3HaveHne Iuw crnegyeT onpefenaTb ABaxabl; COrnacHo 7.3.2 1 ¢ ucrons3oBannem gopmyn (125), (126); npn
0,5< <1 - NIMHENHOW MHTEepNoNsLNen Mexay 3Ha4YeHUsIMn Iuw, BblYMCHEHHbIMY NpU &:=0,5 1 =1

3 [Ansa ceveHus Tuna 4 npu Ix< 0,8 nnmn Ix >4 B chopmyne (129) cnegyeT npuHUMaThb Tx =0,8 unu Tx =4, COOTBETCTBEHHO.

4 [Ins ceyeHut Tuna 5 npu 3Ha4YeHUaX O<mJJ <1 3HayeHus iuw cnepyeT onpeaensTb NMMHENHOW MHTepnonsaunen Mexay.-sHayeHnsaMu Iuw,
BbIYMCMNEHHBIMU cornacHo 7.3.2 (m}, =0), n no popmyne (130).

* TeKcT JOKYMEHTa COOTBETCTBYET OpuruHany. - MNpuveyanue nsrotoButens 6asbl AaHHbIX.

9.4.3 Mpu BbINOMHeHM ycrioBua 0,8 = N/, ARy v, ) =1 npedenbHylo YCroBHYIO rMOKOCTb A, BbIYMCTIEHHYIO MO hopMynam. (125)
(126), ysenmumBatoT NyTem onpeaerneHyst ee no hopmyne
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— — — — N
1ﬂw:1ﬂwl+5(luw2_1ﬂwl)[l_m]a (131)

A€ Tt W Ay - 3HAYEHNS T, , BBIUMCTIEHHBIE MO dhopmyriam (125), (126) n (127).

MpuBbinorHeH yerosus N (@, AR, v, ) <08 sHaueHme R, crieflyeT NPUHAMATL PABHBIM Ry,;.

9.4.4 YkpennaTts nonepeyHbiMn pedpamm XeCTKOCTM CTEHKM BHELIEHTPEHHO CXaTbIX (CXaTO-M3rmbaemblX) 3IEMEHTOB CMIIOLLHOMO
ceyeHus (KOJIOHH, CTOEK, orop U T.M.) Npu &, = 2,3 criefyeT B COOTBETCTBMM C TpeGoBaHusaMm 7.3.3.

9.4.5 lNpwn ykpenneH CTEHKM BHELLIEHTPEHHO CXaToro (CxaTo-m3rnbaemoro) arneMeHTa npoaosibHbIM pebpom XeCTKOCTU (C MOMEHTOM
vHepUMm [ ; :_)6hgfzfu ); pacnonoxeHHbIM nocepeanHe CTeHKW, Hanboriee HarpyXeHHylo YacTb CTEHKU MeXay MOSICOM M OCblo pebpa cregyeT

paccmaTtpvBaTb kak CaMOCTOATENbHYH0 NMacTUHKY U NpoBepATb No dhopmyrnam Tabmmupl 22. Mpy 3TOM pacyeT 1 NpoekTupoBaHue pebpa u
3reMeHTa B LUenoM criegyeT BbINOMHAThL € y4eToM TpeboBanui 7.3.4.

9.4.6 B cryyasix, korga (akT4eCKOe 3HaUYEHE YCIOBHOM MMBKOCTU CTEHKM L, MPEBbLILAET MpeferibHOe 3HaueHue i, , BblUMCTIEHHOE

ansa ceveHur Tvna 1 no oopmyrnam Tabnuubl 22, a ofa cedeHun TMnoB 2 u 3 ¢ ydeToM npumedanus 2 Tabmmupel 22 (npu «=0,5), npoBepky
YCTOMYMBOCTU CTepxHa no copmyram (109), (115) n (116), a Takke npn ==0,5 no dopmyne (111), cnegyeT BbINOMHATE C y4eTOM
pacyeTHOW yMeHbLLIeHHOW nrnowaan A B'cootBeTCcTBUN C 7.3.6.

9.4.7 YcTOMUMBOCTL MOACOB (MOMOK) BHELEHTPEHHO CXaTbiX (CXaTo-M3rnbaembix) CTepxHeil ¢ rmbkocTbio 8= A, (iy)sdl crenyet
cuutatb obecneyveHHoONn, ecrm ycroBHasi rMbkocTk cBeca nosica (Mosku) if =By ! zf).liR}. fE wm nosicHoro rmcta Kfl =(by /2] He

npeBbILLAET 3HaYeHWA NpeaerbHOW YCIIOBHON rMbKocTu Tuf (iuf,l ), onpegensieMbix No opmyram Tabmmubl 23.

(N3ameHeHHas pegakuus, Mam. N 1).

Tabmmua 23
Tun ceve- Cxema ceyeHus 1 aKcLeHTpUcUTeT Ycnosusinpuve- MpeaensbHas ycrnosHas rMBKOCTb cBeca nosica iuf UMM NOSICHOTO
Hus HeHus cbopmyn — = -
nucta jl'uf,l npu rmbkocTu cTepxHa 08 < A, (?L},) =4
! 05m, £5 T = T = 0.01(L5+ 0,78, ), (132)
X

2 Tt = g — 001053+ 138, ), (133)
3 - R = 0,36 +0,10%, (134)
4 hp = T 135

R =03640,10%, (135)

Ob6o3HaveHue, npuHamoe 8 mabnuye 23:

iﬂﬁ' npenencHoe 3HayeHue YCroBHOWM MMBKOCTM CBECa Nosica UMM MOSICHOTO NMCTa LLeHTParibHO CXKaToro afieMeHTa; OnpeaensieMoe CorfacHo

TpeGosaHusim 7.3.8 n 7.3.9.

MpumevaHus

1 Mpn 5 <me, =20 3HaYeHus I-uf (iﬂf 1) CrneayeT onpeAensiTe NIMHENHOW UHTEePNonsALUer Mexay 3HaueHUsMU iﬂf (qu 1)» BbIMUCAEHHBIMM MO
dopmynam HacTosLwen Tabnuubl, u cornacHo 8.5.18 n 8.5.19 (npn m=20) COOTBETCTBEHHO.

2 lMpy rMBKOCTM CTEPXHSA Ix (i},) <0,8 unu Ix(iy 1>4 cnenyet npuHumats 0,8 1 4 COOTBETCTBEHHO.
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9.4.8 [1na nonok (CTEHOK) ¢ oTrnbamu (CM. PUCYHOK 5), 3HaueHUs nMpeaeribHOW YCIIOBHOM rMbKoCTH Iﬂf (Tﬂf,l ), onpegenseMble Mo
dopmyrnam Tabmmubl 23, cnegyeT yMHOXaTb Ha koaddpuumeHt 1,5.

Pasmepbl otrvba creayet onpegensatb cornacHo 7.3.10.

9.4.9'B cnyyae, ecrm npoBepka Mo npegernsHon rmbKocTu B ABYX MrockocTax (pasaen 10.4) senseTca onpefensatowe npy HasHavyeHum
CeYeHuin BHELIEHTPEHHO CXaTblX 1 CXaTO-U3rmbaeMblX 3MeMEHTOB, 3HaUYeHVsI NpeaerbHbIX YCNOBHbIX TMOKOCTEN, BblYMCHEHHbIE OISt CTEHKM

e MO pOpMymamiTabnmubl 22, a Takke AnA MOSICOB Xuf (Xuﬂ) no dopmynam Tabmmubl 23 1 cormacHo 9.4.8, criegyeT yBenuuvBaTb

MHOXEHWEM Ha - KoadhpuumeHT AR,/N (3p0ecb - MeHbllee M3 3HayeHun , Cops Pexy, WCMOMb30OBAHHOE MpU MPOBEpPKE
Pm y Pm Pe @ )
YCTOM4MBOCTU 3fIEMEHTA), HO He Bornee yem B 1,25 pasa.

(N3meHeHHas pegakumst, Mam. N 3).

9.4.10 lpoBepKy MECTHOWM YCTOMYMBOCTU CTEHOK W MOSICOB BHELIEHTPEHHO PacCTSAHYTbIX (PaCTAHYTO-U3rMbaemblix) dfiEMEHTOB Mpu
HarmM4Mn B HUX CXVMAIOLLUX HAMPSXKEHWA CriefyeT BbINOSHATL Kak A4St U3rnbaeMblX 35ieMeHTOB.

(BBeaeH gononHutensHo; Mam.-N.3).

10 PacyeTHbIe ANVHBLI N NpeAenbHble TMOKOCTU 3NNeMEeHTOB CTallbHbIX KOHCTPYKLUN

10.1 PacuyeTHble ANNHbI 3/1IeMEHTOB NNOCKNX thepM, BeTBEN KOJIOHH U CBA3eN™

* iameHeHHast pegakuus, Mam. N 2.

10.1.1 PacyeTHble ArMHbI CXaTbIX SMEMEHTOB MIOCKUX (PepM 1 CBS3EN B WX MIOCKOCTU fyr U U3 MIOCKOCTU Iy 1 (pUCYHOK 13, a), 6), B),
r), 3@ UCKIMOYEHVEM 3NEMEHTOB, ykasaHHbix B 10.1.2 n 10.1.3, crieayeT npuHmaTh no Tabmmue 24.

Il

" i 7’?,' m—
v L
N % 57/,

6) I a) I

N

a) - TpeyrornksHast co cTovikamu; 6) - packocHast; B) - TPEYrofbHas Co LUNPEeHrensiMu; T) - NorypackocHas TpeyrosibHast; 4) - lepekpecTHas

PucyHok 13 - CxeMmbl st onpeaeneHyst pacyeTHbIX ASIMH CXaTbIX 3NieMeHTOB (0603HaYeHVst NpyvBeaeHsl B Tabrmue 24) pelletok depm
10.1.2 PacueTHble QfMHbI f,r U {1 BEpXHEro nosica (hepmbl (HEPA3PESHOTO CTEPXKHSA) MOCTOAHHOMO CEYeHMA C Pa3ndHbIMK

CK/MAKOLMMN UMM pacTSArMBaloLMMK YCWIMSIMKM HA ydacTkax (YMCro Y4aCTKOB PaBHOW OJWHbl 1 =2) B MPEANOOXKEHUN LLIAPHUPHOFO
conpsixeHus (pUCYHOK 14, a) aNeMEHTOB peLLETKM 1 CBSI3EN, CrieyeT onpeaenaTb no hopmynam:
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B MIIOCKOCTM nosica hepmebl
le =017 + 0,830 2081, (136)
rae o - OTHOLLEHME yCUrmsl, COCeIHEro C MakCcMmarbsHbIM, K MakcuMarbHOMY YCUIIO B MaHenax depMsl; Npyu 3ToM 1= o= —055;
13 NrOCKOCTM nosica epmel
L1 = (0.75+0.25[Bx — 1% i 20,54, (137)
roe B - oTHOLeHVe CyMMBbI YCUIMA Ha BCEX ydacTKax (paccMaTpyBaeMol ArvHbl Mexay TOUKamu 3aKkpenreHysi mosica 13 nNrockocTH), Kpome

MaKCMMarbHOro, K MakcuMarnsHomy ycurnvio; npu atom (x — 1) = B=-0,5 . Mpu BeluncneHn napameTpa B cbopmyne (137) pactarvsaiouye
YCUIS1 B CTEPXKHAX HE06X0AUMO MPUYHUMATL CO 3HAKOM "MUHYC".

Tabrvua 24
HanpasneHve npogosibHOro uarnba anemeHTa gpepmol PacueTHble AnuHbI Ief 7 jef 1
nosicos OMOPHbIX npo4mnx
packocoB n 3NeMEeHTOB
OMNOPHbIX CTOEK peLeTkn

1 B nnockoctu depmbl fsf :

a) anst pepm, KpoMe ykasaHHbIX B nosvuuu 1, 6 ! ! 0,8}
6) ana epm 13 OANHOYHbBIX YIONKOB 1 (DePM C NPUKPERIEHNEM SNIEMEHTOB PeLUEeTKM K nosicam i i 0,9/
BMPUTBLIK

2 B HanpaBneHuu, NeprneHankynspHOM K NoCKOCTH (epMmbl
(3 nnockocTn depmbl) Jyr g :

a) Ans pepm, KpoMe ykasaHHbIX B No3vumu 2, 6 4 4 4
6) Ans dpepm ¢ NpuKpenneHmem aneMeHTOB peLUeTKY K nosicaMm BnpuTbIK 4 4 0,94
3 B nio6oM HanpaeneHnm fyr =y i ANS hEPM 13 OAMHOUHBIX YTOMKOB NPY OAMHAKOBbIX 0,85} { 0,857

pPacCTOSTHUAX Mexay TOYKaMUn 3aKpeneHnst aNeMeHTOB B NITOCKOCTU U U3 NIOCKOCTU dhepMbl

O603HayeHus], NpuHsiMble 8 mabnuye 24 (cM. pucyHok 13):
[ - reomeTpuyeckasl AnnHa anemeHTa (paccTosiHue Mexay LeHTpamu 6nmkanlumx y3nos) B NIOCKOCTU hepMbl;

J|- paccTosHvne Mexay ysnamu, 3aKpenreHHbIMM OT CMeLeHWs U3 MIOCKOCTU (hepMbl’ (Mosicamn depm, crneuunanbHbIMU CBASAMM, KeCTKUMM
NAUTamMy NOKPbLITUIA, NPUKPENMEHHbIMU K MOSICY CBapHbIMM LWBAMU U GonTamu, U T.n.).

PacueTHble ammHbl [y 1 lyr 1 BETBU CKBO3HOW KOJOHHbBI MOCTOSHHOTO CEYEHNs! (HEPa3PEHOro CTEPXKHA) C PasIMYHBIMM CKAMAKOLMMM

YCUrMAMW Ha ydacTkax (4MCrio Yy4acTKOB PaBHOM AfMHbI  =2) C FPaHUYHLIMWU YCIIOBUSIMUW, KOFAa OAVH KOHEL, CTEPXHS (HWKHWIA) XKEeCTKO
3aKpenreH, a Apyrov - WapHWPHO OMepT B MIOCKOCTU peLleTKM NPU LAaPHYPHOM KPEMIeHMM K HEMY 3IIEMEHTOB peLeTku (pucyHok 14, 6),
criegyeT onpefensTb No hopmMynam:

B MNJIOCKOCTU BETBU

Iy = 1+J0,36+0,59¢ 2 0,614, (138)*

roe o - OTHOLLeHWe ycunng, cocegHero ¢ MakCcMmarbHbIM, K MakcumMaribHOMY YCUInMio B MeCTe 3aderiku, Npu 3ToM 12a@=0;

* opmyria cCooTBETCTBYET OpuruHany. - MNpumeyanue nsrotoButens 6asbl AaHHbIX.

13 NNIOCKOCTN BETBU

L1 = (0,64 +054p) % >0,51], (139)
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roe {2 - oTHOLLeHVe CYyMMbl YCUIMiA Ha BCeX ydacTkaX, KpOMe MaKCUMarbHOro, K MakCumaribHOMY YCUIvio B MecTe 3afernku; npu aTom
(K= Dz=p=0.

B.06oux cnyyasix / - arvHa ydactka (CM. pyucyHkn 13 1 14); # - paccTosiHvie Mexay TouKamm CBA3el U3 MNOCKOCTU CTEPXHS (CM. PUCYHOK
14), M pacyeT Ha yCTOMYMBOCTb CriefyeT BbINONHATL HA MakcMMarnbHoe ycurivie.

a) 0)
| _CBA3b
:—:oj/
9: * -~
1-1 - ? l.-'\‘";
B.M.hepmbl / CBAsM l’\ =N
/ -
: T
B.M.epmbl L L

a) - nosica goepmbl; 6) - BETBM KOSIOHHbI

PucyHok 14~ Cxembl 4na onpeaeneHyst pacyeTHOWM AMvHbI 3fIEMEHTOB
10.1.3 PacueTHble ArmHbl s (KOTA@ OHW HE 3aBUCAT OT COOTHOLLEHMS YCWAI) SIEMEHTOB NEPEKPECTHON PELLETKM, CKPEmnrieHHbIX

mexay cobow (cM. pucyHok 13, A), crieayeT npuHUMaTh no Tabrmue 25. OnpeaensTe pacyeTHbIe AnMWHbI NepeceKkatoLLmxcsi CBA3en (CM. BUA,
1-1 pucyHka 14, a) criegyeT B COOTBETCTBUM C NMpaBUIaMm NO_NPOEKTUPOBAHMIO CTasbHbIX KOHCTPYKLIMNA.

Tabmmua 25
KoHCTpyKuMs y3na nepeceveHns aneMeHToB peLUeTkn PacueTHas anuHa .ng 1 M3 NNOCKOCTU hepMbl
(cBsi3n) Npu NoaaepXuBatoLLEM 3rIeMeHTe

pacTaHyTOM | HepaboTatolem cxaTom

O6Ga anemMeHTa He NpepbiBaloTCA I 0,74 i

MopaepxuBaoLWMIn 3NEMEHT NpepbiBAETCA U NepeKkpbiBAETCA (aCOHKOW:

paccmaTpuBaeMblil aNeMeHT He npepbiBaeTcs 0,74 4 144

paccmaTpuBaeMbIi ANEMEHT NpepbiBaeTCs U NepekpbiBaeTcs haCoHKOM 0,74 - -

Ob603HayveHus], npuHsamsle 8 mabnuye 25 (cM. pucyHok 13, 0):
] - paccTosiHne OT LieHTpa yana depMbl (CBA3M) 4O TOYKW NepeceyveHnst aNieMeHTOB;

fl- nonHasa reomeTpudeckasa aofnMHa srnemMeHTa.

10.1.4 PaguyCbl MHEPLUWM | CE4YEHUIN 3NIEMEHTOB 13 OAMHOYHBIX YTOJIKOB NpU onpeaeneHum rubkocTy creayeT NpMHAMAaTh:
npv pacyeTHoW ArvHe arnemeHTa He meHee 0,85/ (roe ! - paccTosiHve Mexay LieHTpaMu GrvpkaivX Y3rioB) - MUHUMATbHBIMU (5 =1, );

B OCTarbHbIX Cryqasx - OTHOCUTESIbHO OCW Yrorika, MeprneHAVKYIAPHOM WM napasvienbHON niockocTu hepmbl (i=i, wm i=:i,), B
3aBUCYMOCTM OT HanpaBneHusl NPOAONLHOIo n3ruba.

10.2 PacueTHble ONWUHbLI 371IEMEHTOB NPOCTPAHCTBEHHbLIX pelleT4yaTbIX KOHCTPYKUWUK, B TOM uucne
CTPYKTYPHbIX

10.2.1 PacyeTHble ArmMHbl I,y 3MIEMEHTOB CTPYKTYPHBIX KOHCTPYKLMIA CriedyeT npuHumaTh no tabrmue 26 (! - reomeTpudeckas Arvka
3MEMEHTa - PacCTOSIHUE MEXY LIEHTPaMM Y3r10B CTPYKTYPHbBIX KOHCTPYKLIWN).
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Tabrvmua 26
OnemMeHTbl CTPYKTYPHbIX KOHCTPYKL U PacueTHas
anuHa qu
1 KpoMme ykasaHHbIX B No3vumsax2 u 3 {
2 HepaspesHble (He npepbiBalolmecs B y3nax) nosica, a Takke 3fIeMeHTbl MOSICOB U pPeLUeTokK, NPUKPennsieMbIX B y3ax cBapKow 0,857

BNPUTBIK K LIAPOBbLIM UMW LIUINHAPUYECKUM Y3OBbIM 3rieMeHTam
3 V13 0OANHOYHBIX YTONIKOB, MPUKPENSAeMbIX B y3nax O4HOW NOSKOW:

a) cBapHbLIMUA-LIBaMN Unu GonTamu (He MeHee ABYX), PACMONIOXEHHBIMW BAOMbL 3NEMEHTA, NPU { [y, |

0o 90 i

cB. 90 oo 120 0,907
cB. 120 go 150 (TONBKO ANSt SNEMEHTOB peLUeTKn) 0,75}
cB. 150 po 200 (TonbKo ANsi 9NEMEHTOB peLLeTKn) 0,707

6) oaHUM GONTOM NPU / {ip,

no 90 i

cB. 90 oo 120 0,95}
cB. 120 po 150 (TonbKo ANst 3NeMEHTOB peLLeTKn) 0,857
cB. 150 go 200 (Tonbko ANs 3MeMeHTOB peLleTKu) 0,80;

10.2.2 Paguycbl MIHEPLWM CEYEHUN | IFIEMEHTOB CTPYKTYPHbLIX KOHCTPYKLIMIA MPW OnpeaeneHum rmbkocTu creayeT npuHMMaTh:

AM8 CKaTO-M3rMBaeMbIX SfIEMEHTOB - OTHOGUTESTBEHO OCU, NEPNEHAVKYNAPHON K W NapasviersHOM NilockocT usrvba (i =i, wimi=:, ), B
OCTasbHbIX CIydasX - MUHUManbHbIMU (i = i,y ).

10.2.3 PacueTHble ArMHbl [y 1M paguychbl UHEPUMM CEYEHUIA i CKaTbIX, PACTSHYTBIX Y HEHArPYKEHHBIX 3MEMEHTOB MPOCTPAHCTBEHHBIX
KOHCTPYKLMI (PUCYHOK 15) M3 OAMHOYHbBIX YrONKOB Npu onpeaerneHumn rubkocTu crieqyeT NpyHUMaTh no Tabnmuam 27, 28 1 29.

10.2.4 [Ina onpepeneHus pacyeTHbIX OJMH PackoCOB Mo pucyHky 15, B, npu npukpenneHm nx 6e3 ¢acoHOK K pacrnopke u rnosicy
CBapHbIMW WBamy um Gormamun (He MeHee ABYX), pacnonoXeHHbIMU, BAOMb packoca, 3HayeHne KoadhduLMeHTa pacyeTHON AMMHbI |ig

criegyeT npyHMMaTh Mo Tabrmue 29 nmpu 3HaveHw n "[o 2". B cnydae mpukpenneHus UX KOHLOB OAHMM OOMTOM 3Hadvenve | crepyet
npuHMMaTh no Tabrmue 29 ana npukpenreHnst "OpHum Bosrom 6e3 hacoHKKM", @ Npu BbIYUCTIEHAM 3HaYeHNS e NO Tabrmue 27 BMECTO |ig
crnepyet npuHumaTtb 0,5(1+;).

10.2.5 PacyeTHble AmvHbI f,r U PaaMyChbl UHEPLUWUM | 3rIEMEHTOB U3 TPYS M MapHbIX YrorkoB criedyeT npuHumaTts cormacHo 10.1.1-
10.1.3.

e

r}
)

B

a), 6), B) - C COBMELLEHHbIMW B CMEXHbIX IPpaHsaX yanamy; r), 4) - C HECOBMELLEHHBIMMW B CMEXHbIX FPaHsiX yarnamu; e) =€ YacTU4HO
COBMELLEHHBIMY B CMEXHBIX IPpaHsaX y3namu

PucyHok 15 - Cxembl NPOCTPAHCTBEHHbIX peLLeTHaTbIX KOHCTPYKLIA

Tabmua 27

OnemMeHTbl NPOCTPaHCTBEHHbIX KOHCTPYKLL NI CxaTble ¥ HeHarpyXeHHble 3neMeHTbl PacTtaHyTble anemMeHThbl
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| lye i Ly i
Mosca:
no pucyHky 15, a), 6), B) . Eypyin . Iin
no pucyHky 15, 1), 1) 0,734, Eynin 0,731, .
no pucyHky 15,.e) 0,641, Eypin 0,64/, Typgin
Packocel:
no pucyHky 15;-a), a) Mg f e Tyin Lata) I
no pucyHky 15, 6),8), ), e) Kty Eyin i Typain
Pacnopku:
no pucyHky 15, 6), e) 0,80/, Tyt - -
no pucyHky 15, B) 0,73/, Eyrin

Ob6o03HayveHus, npuHsamsie 8 mabauye 27 (pucyHok 15):
-fdc - yCroBHas AnvHa, npuHuMaemas no tabnuue 28;
Ll - KO3PULIMEHT pacHeTHOW ANMUHbLI-Packoca, NPUHUMaeMbln no Tabnuue 29.

MNpumeyvaHus

1 Packocbl No pucyHky 15, a), A) B ToUYkax nepeceveHmns AomkHbI ObITb CKpenneHbl Mexay CoBow.

2 3HayeHue !gf Onsi pacrnopok no pucyHky 15, B) npvBeaeHo Ansi paBHOMOMOYHbIX YIOSKOB.

3 B ckobkax npueeeHbl 3Ha4YeHnaA ‘Eef nipgna PaCKOCOB U3 MITIOCKOCTU rPaHN KOHCTPYKL NN,

Tabrmua 28
KoOHCTpyKL WS y3na nepeceyeHnst 3N1eMeHTOB peLLeTKu YcrnoBHas AnvHa packoca iy, npu
noaaepXuBatoLLEM drIEMEHTe
pacTsiHyTOM HepaboTatoLem cKaToM
O6a cTepxHs He NpepbIBaTCA g 1,314 0,845
MoanepxvBaloLLMin SNeMeHT NpepbIBaeTCs U NepekpbiBaeTcs acoHKOW; paccMaTtpuBaeMblit
3MeMEHT He MpepblBaeTCs:
B KOHCTPYKLMSX N0 pUCyHKy 15, a) 1,344 1,614 Ia
B KOHCTPYKLMSIX NO pucyHky 15, o) (1,75-0,15n) i4 (1,9-0,1n) i la
Y3en nepecevyeHns aNeMeHTOB 3aKpensieH OT CMeLLEeHUs U3 NIOCKOCTU rpaHu (auadparmon u i lq 4
T.M.)

Ob6o3HayveHue, npuHsamoe 8 mabnuuye 28 (pucyHok 15):
1= o rin g g indm) s
rae L uin M £d min - HAUMEHBLLME MOMEHTbI UHEPLIUM CEYEHMS MOSICa N packoca COOTBETCTBEHHO.

Mpumeyanue - Mpu n<1 n n>3 B bopmynax Tabnuubl cnegyet npuHUMaTh n =1 1 n =3 COOTBETCTBEHHO.

Tabrvua 29
MpukpenneHne packoca k nosicam 3HaueHue n 3Hauenve [Ly npu /i ;. , PABHOM
no 60 cB. 60 go 160 cB. 160
CBapHbIMU WBamK, 6onTamu (He MeHee [BYX), PacroNOXeHHbIMMN Ho 2 1,14 0,54+36;‘mjn il 0,765
BOMb packoca
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Cablwe 6 1,04 0,54+28,87,,;, /{ 0,740
OpHuMm 6onTom 6e3 dhacoHku Mpyn NMOBLIX 1,12 0,64+28,81,; /7 0,820
3HaYeHNsIX

0603HayeHus, NpuHsamsie 8 mabnuue 29:

n -no Tabnuue 28;

I - ANvHa, NpuHNMaemas paBHOW: {; - ANst packocoB Nno pucyHky 15, 6), B), r), e); iz, no Tabnuue 28 - AnNs packocoB No pucyHky 15, a), A).
MpyuMeyaHus

1 3HaueHue [Ly Npn 2= 2 =6 cneayeT onpeaenaTb MUHERHOW NHTEPMonsaLne.

2 TMpv nNpukpenneHMn oaHOro KoHLa packoca K nosicy 6e3 dacoHok ceapkow unu Gontamu, a BTOPOro KoHUa - Yeped hacoHKy KoapduLneHT
pacyeTHOW ANMHbLI packoca criedyeT. npuHUMaTh pasHbiM 0,5(1+ g ); Npu npukpenneHun o6onx KOHL0B PackocoB Yepes dhacoHkm - |l =1,0.

10.3 PacyeTHble ANMUHbI KOMOHH (CTOEK)

10.3.1 PacyeTHble OrWHbI fef KOMOHH.(CTOEK) MOCTOSAHHOTO CEeYeHUs WM OTAESbHbIX Y4aCTKOB CTYMeH4YaTbiX KOJIOHH criegyet
onpefenaTb No opmyne

Iy =1, (140)

roe ! - AnvHa KOMOHHbI, OTAENbHOMo yHacTKa ee Unv BbiCoTa 3Taxa;
K- koadhhULMEHT pacyeTHOW OSHbI.

10.3.2 Mpu onpegeneHn KO3IPULMEHTOB PACHETHOW ANMMHbL-KOMOHH (CTOEK) 3HAYEHWsI MPOAOSbHBIX CUIM B 3riEMEHTax CUCTEMbI
crnegyeT NpuHUMaTb O TOrO COYeTaHUs Harpysok, AN KOTOPOro.-BbIMONHAETCA MpoBepka YCTOMYMBOCTM KOJIOHH (CTOEK) COrfacHo
pasgenam 7 n 9.

3HauyeHust KOS(beVIU,I/IeHTOB pvaeTHon OfHBl K AN KONOHH NMOCTOSIHHOIO CeYEHUA M OTAENbHbIX Y4aCTKOB CTyMNneH4YaTblX KOJIOHH npu
TNIOObIX CoYeTaHMsX Harpysok npmHMMalroTCA KakK AnAd KOJIOHH MOCTOAHHOINO ceYeHuA U oTAesibHbIX Y4aCTKOB CTyneH4YaTblX KOJIOHH B
paCCqMTbIBaeMOVI KOHCTPYKL MM NP COYEeTaHUM Harpy3ok, Jatolwem HanbosbLLME 3HAYEeHUs npoAoJIbHbLIX CUM.

Mpwn aTOM HeobXxoAMMO pasrmyaTb HecBOBOAHbIE (pacKpenmeHHble) paMbl, Y KOTOPbIX Y3l KPEMNneHVst purerie K KOroHHaM He UMetoT
cB0OOOAbI NEpEeMELLEHVS B HAanpaBIieHW, NeprneHavKyrapHOM K OCY KOJIOHHbI B NIOCKOCTU paMbl, 1 CBOBOAHbIE (HepacKpenrieHHbIe) pambl, y
KOTOPbIX Takue nepemeLLeHNst BO3MOXHbI (CM. PUCYHOK 1).

10.3.3 KoathbdmumeHTbl pacyeTHOM AmvHbl K KOMOHH (CTOEK) MOCTOSIHHOrO CeYeHusi CreayeT onpeaensTb B 3aBMCUMOCTU OT YCMOBWIA
3aKpenneHns X KOHLOB M Buaa Harpysku. [ns onpefeneHHbIX CXeM 3akpenrieHusi KOHLOB U BuAa Harpysku 3HadeHus H npuseneHsl B
Tabrmue 30.

Tabmmua 30

Cxema 3akpen- N N

JIEHUS KOFIOHHbI (CTOMKM) U BUA, p ,i-(
Harpysku / :
{ /

/

/

f

H 1,0 0,7 0,5 2,0 1,0

KoadhdpuupmeHTbl pacyeTHOM ArvHbI KOMOHH (CTOEK) MOCTOSIHHOTO CEYEHUs! C YNpYruM 3akpensieHMeM KOHLOB CrieflyeT onpenensite. rno
hopmyram, NprBeAeHHbIM B CBOE NPaBUr Mo NPOEKTUPOBAHMIO CTarlbHbIX KOHCTPYKLWIA.

10.3.4 KoadppmumeHTbl pacyeTHON ArMHbI M* KOMOHH MOCTOSIHHOMO CeYeHVst B MIOCKOCTU CBOGOAHBIX UM HECBOOOAHLIX pam npu
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OAMHAKOBOM Harpy)xeHu yaroB, pacrionioXeHHbIX B O4HOM YPOBHe, criedyeT onpefernsTb no dopmyram Tabmmusl 31. B cBo6GoaHbIX pamax

Npu XECTKOM KpenneHnn ocHoBaHui koJtloHH (0,03 = p =50) 1 LwapHUPHOM KpenrneHu pureniei K BEpXHUM KOHLAM KOJIOHH B chopmyrnax (142)
n (143) crepyeT npuHumaTh N=0.

*TekcT LOOKYMEeHTa COOTBETCTBYET opuruHany. - I'Ipmmeanme n3rotoBuTens 6a3bl AaHHbIX.

Tabrmua 31
Cxema pambl MapameTpsbl KoadbdmumeHT pacyeTHOM AnnHbI
p n
CeoboaHble pambl
p=0 Lste 0,38
e - ; 141)*
11 B=2 4.1+ . (141)
k(.’ﬂl +.’32) .
E+1
k=2
N N p=@ I r
I i ;; = #+0,56 (142)
¢ n+014
L Ll =
r A ! L
N In N N
L A I
b oo L ke I N
el +ug),
k1
k=2
BepxHun atax
| k(p +p3) 2k(y +mg) Mpu » =0,2
A A 7 . 7 k+1 k+1 +0.68). 2+ 022
NIV YN VS "= 068(p 09)\ sogom
Y L4 dLiyl:y J0.68p(p +0.9)( +0.08) +0,1n
L| L Il I & =
~
I I 1
ﬂ ‘
CpepnHuit aTax npu n>0,2
ki +pal Kny +a)
k+1 k+1
HwkHMI aTax
2kip) +p3) kG +a9) (p+063)fz+028 (144)
k1 k+1 W o 10900
YacTHble cnyvau
p=0 010,03 000,2
L=215 w4022
Eed
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Cs. 0,2
L=20 n+0.28
]

0,03 p =50 w0 _ (p+053)

u_«fp(p+0,9)+0,1

p=® 070,03 70 0,2 n+0,22
=121 ’
n+0,08
Cs.0.2 n +0,28
b=y

HecBoGoaHble pambl

BepxHun atax

[ 0,507 +p3) a +ay _ [+046(p +x) +0,18p (145)
’;\' N ’,N N ,ﬂl;\o...‘* 1+093(p+a)+071pn
v I, N Jr My L!J [N
k |3 o
I 1 IL| | I =
3 [
k
-l
I; In| In
I A
CpepnHui aTax
0.5(p, +p3) | 0,505 +n3)
HxHUI aTax
(i +p) | 0,50, +23)

YacTHble criyqamn

p=0 I L= 1+ 0,46
1l 1+0,93

?
—
R =em

_.
-
¥ o=

£ L5l (140,35
L W2 15

2
7

-
+r

-

L wen mem

8
#
E
]_ i

O o S Y W W

O6o3HayveHus, NpuHamble 8 mabnuye 31:

Iq, I v Iy, ;7 - MOMEHTbI MHEPUWUM CeueHUst purenei, NPUMbIKAOLLMX COOTBETCTBEHHO K BEPXHEMY U HUXKHEMY KOHLY MpoBepsieMoi

KOJTOHHbI;

I,, !, - COOTBETCTBEHHO MOMEHT WHEPLIUU CEYEHNS U ANIMHA NMPOBEPSIEMOMN KOSIOHHbI;
¢, 1}y, I - nponeTbl pambl;

k - 4acno NponeTos;

= I.51'41-3 D Hg = j52*Elc C P = I1‘1'41-3 . 11'210 ]
14 1,4, L I

Mpumeyanmne - Onsa kpaHeh KONOHHbI cBOBOAHOW MHOroNponeTHol pambl koadduumeHT H cnegyet onpeaensTb NpW 3HAYEHUSIX P U N-Kak Ans
KONTOHH OAHONPONETHOW pambl.
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*PopMyria COOTBETCTBYET opuriHary. - MpuMeyaHme nsrotosuTens 6asbl AaHHbIX.

10.3.5 Mpun oTHOWeHW H[B=+% (roe H - normHas BbicOTa CBOGOAHOW MHOrO3TaXHOW pambl, B - umpuHa pambl) OoipkHa ObiTb
npoBepeHa 0bLas yCTOMYMBOCTb pambl B LIENIOM Kak COCTaBHOMO CTEPXKHS, 3aLLeMIIEHHOrO B OCHOBaHMM 1 CBOBOHOrO BBEPXY.

10.3.6 Tpy HepaBHOMEPHOM HarpyXeHuM BEPXHUX Y3IIOB KOMOHH B CBODOOAHON OAHO3TAXHOW pame W HamMyuMm XeCTKOro Aucka
MOKPLITUS WM MPOLOTLHBIX CBSI3EM MO BEPXYy BCEX KONOHH KOIMMUUMEHT PaCcYETHON ArMHbl |k, HauBoriee Harpy)KeHHON KOMOHHbI B

NMOCKOCTW paMbl criefyeT onpeaenaTb no opmyre
Hf =uq/—‘r“ZNi =07, (146)
Nc Z-I:'

roe K - koadpuumneHT pacyeTHOM OfMHBIL NPOBEPSAEMON KOJIOHHbI, BbIYNUCTIEHHBIV N0 dhopMyrnam (141) n (142);
I,, N, - MOMEHT UHepLImN CeYeHVs N ycurive B Hamboree HarpyKeHHOW KOJIOHHE paccMaTpuBaeMol pamMbl, COOTBETCTBEHHO;

>N, T I - cyMMa pacyeTHbIX YCUIviA U MOMEHTOB UHEPLIMM CEYEHUI BCEX KOMOHH PacCMaTpMBaEMON pambl U YETbIPEX COCEAHNX Pam

(No ABe ¢ Kagon CTOPOHbI) COOTBETCTBEHHO; BCE YCWMS CrieayeT OnpenensTb Mpu TOM e COYeTaHUM Harpysok, KOTOpoe Bbi3biBaeT
ycunne &7, B NPOBEPSIEMOI KOTIOHHE.

10.3.7 KoadppmumeHTbl pacyeTHON AmvHbl M ‘OTAenbHbIX Y4acTKOB CTyreH4YaTbiX KOMOHH B MMOCKOCTW paMbl criedyeT onpeaenaTb
COrfacHo MpurioXxeHno M unm Ha ocHoBe pacyeTHOW CXeMbl, yuUTbIBatoLLEN dakTUIeCKue YCroBUMs 3aKpenneHus KOHLOB KOJIOHH C y4eToM
10.3.1110.3.2.

Mpu onpeaeneHnn KO3DOULMEHTOB pacyeTHOW AfHbl H A CTyNeHYaTbIX KOSIOHH paM OAHOSTaMHbIX NPOU3BOACTBEHHBIX 3AAHWA He
YYUTBLIBAETCA BIMSTHUE CTEMEHWN 3arpyXeHnst N XeCTKOCTU.COCEAHMX KOSTOHH; AnA MHOronposieTHbIX pam (C yY1criom nporeTtos Asa u 6oree)
NPV HanmM4MM KECTKOTO [JAucKa MOKPbITUS WM MPOAOSbHBIX CBA3EW, CBA3bIBAIOLMX MOBEPXY BCE KOMOHHbI UM OGecrneuvvBaioLLyX
MPOCTPaHCTBEHHYIO PaboTy COOPYXEHUSA, pacyeTHble AMMHbI_KOJIOHH CriedyeT OonpefendTh Kak A CTOeK, HeMOABWWKHO 3aKpemnmeHHbIX Ha
YPOBHe purenen.

10.3.8 KoadhdpuuwmeHTbl pacyeTHoOM ArmHbl H, onpeaerneHHble A KONoHH CBOBOAHbIX OAHOITaXHBIX (MPU OTCYTCTBUM XECTKOro Avcka

MOKPbITUS) U MHOTO3TaXHLIX paM, MPU Yy4eTe BIMSHWUS XxapakTepa. AeopMupoBaHWS CUCTEMbI MOA HArpyskoW, criegyeT YMeHbLLaTb
YMHOXEHMEM Ha KO3UUMEHT ¥ , onpeaenaemblii no popmyre

w=l=al-(o/ 5P, (147)

roe o=0,65-0,95+0,2507 ;
w=RiT+m=5-

3pecb 0603HaveHo:
B=1-M /M =02; m=M A (NW,);
.- YCrOBHasi MTMOKOCTb KOJIOHHbI, BbIYKCTIEHHAS C y4eTOM TpeboBaHuii 7.3.2 n 7.3.3.

PacuyeTHble 3HadeHust npogonbHon cunbl N 1 narmbatoero momeHta M B paccuntbiBaemor cBOGOAHOM pamMe crieqyeT onpeaensitb
cornacHo 9.2.3.

3HaveHue usrubaroLero MoMeHTa Af; crieflyeT onpeaendTb ANA TOro e COYETaHUs Harpy3ok B TOM 3Ke CEYEHUM KOTIOHHbI, rae
JevicTByeT MOMeEHT M, paccmaTpuBas paMmy B AaHHOM pacyeTHOM Criydae Kak HeCBOGOAHYIO.

(N3meHeHHas pepakums, Mam. N 3).
10.3.9 PacyeTHble AMHbI KOJIOHH B HampaBneHun BOOMb 34aHWs (M3 MIIOCKOCTM paMbl) criedyeT NpuHUMAaTh paBHbIMU PacCTOSAHUSIM
Mexady 3aKpenneHHbIMU OT CMELLEHUS U3 MMOCKOCTM pambl TOYKamuy (OMopamMu KOMOHH, MOAKPAHOBbLIX Barnok v MoACTponuibHbIX hepm,

y3namMmu KpenneHusa CBA3EN U pmrene|7| n T.I'I.) nwm onpenendaTtb Ha OCHOBe paC‘-IeTHOI7I CXEMbl, y‘-IMTbIBaIOLLBﬁ CbaKTI/I‘-IeCKI/Ie ycrosus
3aKpenrneHua KOHUOB KOJIOHH.
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10.3.10 PacueTHyto AnvHy BeTBEW NMOCKMUX ONOP TPAHCMOPTEPHbIX ranepen criegyeT NPUHUMaTh paBHOM:

B NPOJOISIbHOM HanpaBrieHUy rarepem - BbicoTe onopbl (0T HU3a 6asbl 40 OCK HKHEro nosica pepmbl Uik Ganku), YMHOXEHHOW Ha
koatpbcpuumeHT K, onpedensiemblil kak A CTOEK MOCTOSIHHOTO CEYEHst B 3aBMCMMOCTU OT YCIOBUIA 3aKPENIIEHNS MX KOHLOB;

B MOMepeyYHOM HamnpaBlieHum (B MroCKOCTY OMOpPbI) - PACCTOSIHUIO MeXay LieHTpamu y3roB; Npy 3ToM JorkHa ObiTe NpoBepeHa obLas
YCTOWYMBOCTH OMOPbI B LIEJIOM Kak COCTaBHOMO CTEPXKHS, 3aLLEMIIEHHOrO B OCHOBAaHUM 1 CBOGOAHOIO BBEPXY.

10.3.11 Onpepernenne pacyeTHbIX OJMH KOJIOHH (CTOEK), B T.Y. CXaTbIX 3NIEMEHTOB MPOCTPAHCTBEHHbIX peLleTYaThbiX KOHCTPYKUWIA, C

UCMOob30BaHEM CEPTUMDPULMPOBAHHBIX NMPOrPaMMHbBIX BbIUUCTMTENMbHBIX KOMMIIEKCOB BhIMOSHAETCA B MPEAMNOSIOXEHUN Yrpyron paboThbl
cTanm no HegedOopMNPOBAHHOW CXeMe.

10.4 MpepenbHbie TMOKOCTU INIeMEHTOB

10.4.1 'MbKOCTN 3rIEMEHTOB J'L:.ng {i He [OITKHbI NPeBbIWATL MpefernbHbIX 3HAYeHWA A, , MPUBEAEHHbIX B Tabmmue 32 Ana coxaTtbix
ariemeHTOB 1 B Tabrmue 33 - Ars pacTaHyTbIX.

10.4.2 [1na anemMeHTOB KOHCTPYKLWIN, KOTOPblE COrMacHO NpUroXeHnio B oTHoCcATCS K rpynne 4 B 30aHUSIX M COOPYXEHUAX BCEX KMAacCOB
no FOCT 27751, 3Ha4yeHve npeaensHOn rnbkocTu nosbiwaeTcs Ha 10%.

Tabrmua 32

OneMeHTbl KOHCTPYKL Ui MpenenbHas MbkocTb
CXaTbIX ANIEMEHTOB A,

1 MNosica, onopHble packockl 1 CTONKK, NepeAatoLume onopHble peakuuu:

a) NNocknx epm, CTPYKTYPHbIX KOHCTPYKLUIA U MPOCTPAHCTBEHHbIX KOHCTPYKU WA U3 TPYD Mnu napHbIX YronkoB BbICOTOW A0 180-60
50 m
6) NpOCTPaHCTBEHHbIX KOHCTPYKLUIA M3 OAMHOYHbLIX YrONIKOB, @ Takke NMPOCTPaHCTBEHHbIX KOHCTPYKUUIA M3 TPYD 1 napHbIX 120

YronkoB BbICOTON ¢B. 50 M

2 DnemeHTHl, KpOMe yKa3aHHbIX B NO3ULNAX 1nt7:

a) Nnockux pepM, CBapHbIX MPOCTPAHCTBEHHbIX U CTPYKTYPHBIX KOHCTPYKLUMNA U3 OAUHOYHBIX YrONKOB, MPOCTPAHCTBEHHbIX U 210-60 cx
CTPYKTYPHbIX KOHCTPYKL I 13 TPY6 1 NapHbIX yromkos

6) NPOCTPaHCTBEHHBIX U CTPYKTYPHbIX KOHCTPYKLUIA U3 OANHOYHBIX YTONKOB C 60NTOBLIMU COeANHEHNSMU 220-40
3 BepxHue nosica depm, He 3aKkpenneHHble B NpoLecce MOHTaxa (npedenbHyto rMBKoCTb nocrne 3aBepLUeHUs MOHTaxa 220
cnepyeT NpUHMMaTh No noavuum 1)

4 OCHOBHblE KOMOHHbI 180-60 ct
5 BTopocTeneHHble KOMOoHHbI (CTOWKN daxBepka, hoHapen 1 T.n.), dNeMeHTbl PeLIeTKN KOFIOHH, dNeMeHTbl BepTUKanbHbIX 210-60 cx

cBsi3elt Mexay KOnoHHaMu (Huxe 6anok kpaHOBbIX MyTen), 6anku 1 NPOroHbl, ¢ y4eToM paboTsl Ha CxaTue
6 OnemMeHTbl CBA3EN, KPOME yKa3aHHbIX B NO3MLMK 5, a Takke CTEPXHU, criyxalme Ans YMEeHbWEHNs pacyeTHON ANUHbI 200
CXaTbIX CTEPXHEN, U APYrMe HeHarpy>XeHHble 3MEeMEHTbI, KPOMe yKasaHHbIX B No3vuum 7
7 CxaTble W HeHarpyXeHHble 3fIeMeHTbl MNPOCTPaHCTBEHHbIX KOHCTPYKUWA TaBpOBOrO M~ KPECTOBOIO CeYeHWUNn, 150
noABep>XeHHble BO3OENCTBMIO BETPOBbIX HAarpy3oK, Npu npoBepke rmbKoCTN B BEPTUKaNbHOM NNOCKOCTU

O6o3HayeHue, npuHsmoe 8 mabnuue 32:

= ————- koadhhNLINEHT, NPUHUMAEMbI He MeHee 0,5 (B COOTBETCTBYIOLLMX Clyyasix BMecTo ¥ cnegyeT npuHuMaTh i, ).

QA& Y,

Tabmmua 32 (MameHeHHas pegakumst, Mam. N 2).

Tabmmua 33

OnemMeHTbl KOHCprKLI,VIVI I'Ipe,qeanaﬂ MbKocTb PaCTAHYTbIX 3JIEMEHTOB j'Lu
npu BO3OENCTBUN HA KOHCTPYKU MO Harpy3ok

AUHAMUYECKUX, cTaTuyeckux-| oT KpaHoB
NPUNOXEeHHbIX (cm.
HenocpeacTBEHHO K npum4)u
KOHCTpPYKL UK XenesHo-

[OPOXHbIX
COCTaBoB
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1 MNosica n onopHble packoCkl NIIOCKUX hepM (BKMOYaA TOPMO3HbIE hepMbl) U CTPYKTYPHbIX 250 400 250
KOHCTPYKL U

2:0nemeHTbl hepM 1 CTPYKTYPHbBIX KOHCTPYKL WA, KPOME YKa3aHHbIX B no3nuum 1 350 400 300
3 HwxHne nosica 6anok n pepm KpaHoOBbIX NyTewn - - 150
4 OrieMeHTbhBEepPTHKarbHbIX CBA3EN MeXay KONOHHaMU (Huke 6arnok KpaHoBbIX NyTewn) 300 300 200
5 Mpoune anemeHTbl cBA3EN 400 400 300
6 lNMosca v onopHble packockl CTOEK N TpaBepc, TSArM TpaBepc Onop NMHUIA aneKkTponepeaayu, 250 - -

OTKPbITbIX pacnpeaenuTenbHbIX yCTPOUCTB U KOHTaKTHbIX CETeN TpaHcrnopTa
7 OnemeHTbI-onop NIMHUIA aneKTponepeaayn, OTKPbITbIX pacnpeaenuTenbHbIX YCTPONCTB U 350 - -
KOHTaKTHbIX CeTel. TpaHcnopTa, KpoMe ykadaHHbIX B NO3ULMsIX 6 1 8
8 OnemeHTbl MPOCTPAHCTBEHHbIX KOHCTPYKL U TaBPOBOIO 1 KPECTOBOTO CeYEHUI (a B TArax 150 - -
TpaBepc Onop NMHUIA-3NeKTponepeaayun 1 N3 OANHOYHbIX YTONKOB), MOABEPKEHHbBIX

BO3[ENCTBUI0 BETPOBbIX HArPy30K, Npu NpoBepKe MBKOCTU B BEPTUKANBHOWM NNOCKOCTH

MpyuMeyvaHus

1 B KOHCTPYKUMUSX, He NoABEpralolumxca AMHAMWYECKMM BO3AEWCTBUSM, MMOKOCTb pacTsHYTbIX 3NeMEeHTOB crieayeT NpoBepsATb TOMbKO B
BEPTUKanNbHbIX MIOCKOCTAX.

2 [ns anemeHTOB cBsA3en (nosnumsa 5), y koTopbix Nnpormbd nog AencTeBuem cobCTBeHHOro Beca He npesblwaeTt [ /150, npu BO3gencTBUM Ha
KOHCTPYKLIMIO CTaTUYECKUX Harpy3ok npuHumatoT A, =500.

3 TMBKOCTb PacTSAHYTbIX 31IEMEHTOB, MOABEPTHYTHIX NPeABaPUTENIbHOMY HaNpPsHKEHMIO (TSXXU C TanpenamMu), He orpaHUYnBaeTCs.

4 3HaveHus npedenbHbIX TMOKoCTen cneayeT MpUHMMAaTh NPy KpaHax rpynn pexumos paboTol 7K (B Lexax meTannyprinyeckux nponseoncts) n 8K
B cooTBeTcTBUM ¢ Cl120.13330.

5 [Inst HUXHMX NosicoB 6anok 1 hepM KpaHOBbIX MYTEN NPW KpaHax rpynn pexumos paboTbl 1K-6K npuHumatot A, =200.

6 K aHamunyeckMm Harpyakam, NpunoXeHHbIM HEMNOCPEACTBEHHO K KOHCT PYKLUM, OTHOCATCS Harpy3ku, nNpuH1UMaemble B pacyeTax Ha ycTanocTb
UNN € y4eToM KoahuLMeHToB AMHaMmuyHocTn no Cr20.13330.

11 PacyeT NMCTOBbIX KOHCTPYKLUMA
11.1 PacyeT Ha NPOYHOCTb

11.1.1 Pac4yeT Ha NPOYHOCTb JIMCTOBbLIX KOHCTPYKLMIA (060M0YEK BpalleHUst), HaXo4ALWMXCA B 6E3MOMEHTHOM HaMpsiXeHHOM COCTOSTHUW,
criegyeT BbINOSNHATL Mo chopmyrie

1
By,

Joﬁ = 0,0, +0; +315, =1, (148)

roe -, n G}. - HOpMarbHbl€ HanpAXeHua No AByM B3aMHO NepneHankynapHbIM HanpaBrieHUAM;

¥, - KOadhpULIMEHT ycrioBUiA paboThbl KOHCTPYKLWA, HA3HAYaeMbI B COOTBETCTBIUM C TpeboBaHuammu CM43.13330.

I'IpV| 3TOM abCOSOTHLIE 3HAYEHVS TMaBHbIX Hal'lpﬂ)KeHI/IIZ OOJDKHbI ObITb He Bonee 3Ha4YeHUNn pac4eTHbIX COI'IpOTI/IBJ'IeHI/IVI, YMHOX€EHHbIX Ha
Ye -

11.1.2 HanpsikeHust B 6€3MOMEHTHbIX TOHKOCTEHHbIX 060rioYKax BpaleHus (pUcyHok 16), HaxoO4swwXcs' nog AaBfIEHWEM XXUOKOCTW,
rasa wunm cbinyyero Matepvana, criefyet onpeaenaTb no opmyrnam:

F
oj=——— 149
! 2Mricos B (149)
oy =(plt-oin)n, (150)

rae o W Gy - COOTBETCTBEHHO MEPUAMOHAIEHOE U KOMbLIEBOE HaMPsKeHUs;
F - npoeKuust Ha oCb z-Z 060I04KM NOMHOTO PacYeTHOro AaBeHusl, AeVCTBYIOLLEro Ha YacTb 060MOYKM ks (CM. pUCYHOK 16);

rv B - paguyc 1 yron, nokasaHHble Ha puUcyHke 16;
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t~ TonumHa 000NoYKY;
p= pacyeTHOE JaBEHVE HA NOBEPXHOCTb 060MOYKY;

A, " - pagnycbl KPUBM3HbI B MMaBHbIX HANpaBrieHNAX CpeﬂVIHHOVI NnoBEepPXHOCTU obornouku.

PucyHok 16 - Cxema 060m04ky BpaLleHus
11.1.3 HanpsixeHus B 3aMKHyTbIX 6€3MOMEHTHbIX TOHKOCTEHHBIX 060I04KaxX BPaLLEHUS, HAXOAALMXCS N0 BHYTPEHHUM PaBHOMEPHbLIM
AaBrieHveMm, creyeT onpeaensaTb no opmynam:

AN ULMHapuyeckix oborovek

Gy =pri(2t);, cy=prit,; (151)
ana cepudecknx oborovek
T =0 = pri(2t); (152)
A5 KOHUYECKUX 0boroyek
= g 2 (153)

; G2= ,
2tcosp icosf
rae p - pacyeTHoOe BHYTpEHHee JaBrieHne Ha eavHULY NoBEPXHOCTW 060II0uKY;

r- paguyc cpeavHHON NOBEPXHOCTY 060M0YKN (PUCYHOK 17);

B - yron mexay obpa3sytoLLer KOHyca 1 ero ocbto z-Z (CM. PUCYHOK 17).

PucyHok 17 - Cxema KOHM4ecKor 060rioYkm BpaLLeHUs!
11.1.4 Tpw npoBepke NPOYHOCTU OBOMOYEK B MECTaX U3MEHEHUS MX POPMbl UM TOMWWHBI, @ TaKke U3MEHEHUS. Harpysku criegyeT
YYUTbIBATb MECTHbIE HanpsXeHusi (kpaeBon ahdeKT).

11.1.5 HanpsixeHust n ycurina B oboroukax mobon KoHdurypaumm cregyeT BbINOMHATbL B COOTBETCTBUM C¢ TpeboBanmsmn 11.1.2-11.1.4,
a Takke C UCMosb30BaHeM cepTUdOULMPOBAHHBIX MPOrPaMMHbIX KOMMMEKCOB NPY pacyeTax Mo NpoCTPaHCTBEHHOW pacyeTHOW CxeMe.

11.2 PacyeT Ha YyCTOMYNBOCTb

11.2.1 PacyeT Ha YCTOWYMBOCTb 3aMKHYTHIX KPYrOBbIX LWIMHOPMYECKMX OBOSIOYEK BpaLLEHWsl, PaBHOMEPHO CXKaTbIX MapasnesbHo
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obpasyoLym, crieyeT BbINOMHSATL Mo dhopmyrie

!

=1, 154
Gcr,lyc ( )

roe Gp.~pacyeTHoe HanpsikeHue B 06OouKe;
Ger 1 - KPUTMHECKOE HAMPSKEHWE, PABHOE MEHbLLEMY U3 3HAYEHUA YRy WM & [~ (30ECh I - paanyc CPEeAMHHOM NOBEPXHOCTU 06OMOHK,
t - TonupHa 060m04KkM) Mpu # £+ = 300; Npw # /¢ = 300 Oy g =cBiir.

3HaueHua koadpuueHTos W npun 0 <~/ =300 crieayeT onpeaenaTb no opmyrne

W= 097000025+ 0,958, 1 E)rit. (155)
3HaueHust koahhrLmMeHTa ¢ CreayeT onpeaendaTb no Tabmvue 34.
Tabrmua 34
rit 100 200 300 400 600 800 1000 1500 2500
c 0,22 0,18 0,16 0,14 0,11 0,09 0,08 0,07 0,06

B cryyae BHELIEHTPEHHOrO CxaTusl MaparriesibHo 0GpasylolyM UM YACTOro u3ruba B AvamMeTparibHOM MIIOCKOCTY MPW KacaTemnbHbIX
HaMpsKEHVSIX B MeCTe HambombLLEr0 MOMEHTA, He MPEBbILLAIOLYX 3HAYEHMS O,UTE(gfrjm, HanpsHkeHne G 1 AOIPKHO ObITb YBENMYEHO B

(1,1-0,1 gifq) pasa, rae o] - HauMeHbLLee HanpsKeHve (PacTArvBaloLLMe HaMpPsXKeHWs cYMTaTe OTpuLaTenbHbIMN).

11.2.2 B Tpybax, paccumTbiBaeMbix Kak CxaTble UM BHELIEHTPEHHO CXaTble CTepPXHWU MPU YCIOBHOW MMBKOCTM A=A R,/E 20,65,
AOIDKHO GbiTh BLIMONHEHO YerioBue /¢t <. [E/R, . Takue TpyObl crieflyeT paccunTbiBaTh No hopmyrne
N2R?
s <1, (156)
A(ac —V4 _bc )

rae a; = Pccr,b +(m+ I)R},:r[2 y by = 4Ry($c,,,bx21'c2 ;

o 1-m
30eCb G, = ‘g’l -(9fm} - KpUTUYECKWE HanpskeHuss TpyG mpu-usrmbe. Mpu aToM He TpebyeTcs BLIMOSHATL MPOBEPKY Ha OBLLYO

YCTOMYMBOCTb B COOTBETCTBUM C TpebGoBaHVsiMu pasgernoB 7 1 9.
o T
PacuyeT Ha yCTOMUYMBOCTE CTEHOK BECLUOBHBIX UM 3N1EKTPOCBapHbIX TPy He TpebyeTcs, ecrm r/tSE [E/ R, . Takve Tpybbl criepyeT
NpoOBEPSATb TOMbKO Ha OOLLYH0 YCTOMYMBOCTL B COOTBETCTBUM C TpeboBaHnaMy pa3genoB.7-1 9.
(Monpaska. NYC N 4-2023), (M3meHeHHasn peagakums, Mam. N 5).
11.2.3 UwwmHgpuyeckas naHenb, oneptasi Mo ABymM obpasylouyMm 1 ABYM [Oyram HaripaBlidloLen, paBHOMEPHO cxaTas BOOMb
06pasyloLLyX, My 52 f(»£1=20 (TAe b - LMPWHA NaHemv, M3MepeHHas Mo Ayre HanpasaioLLeil) 4OrkHa BbiTb paccumTaHa Ha yCTOMIMBOCTL

Kak nracTuHka no popmymnam:

npwv pac4eTHOM HanpskeHu G = L’J,SRJ,

b/t <19VEIG) (157)

Nnpu pac4YeTHOM HanpsXeHun <= Ry

Aie =37 |'l+5OURJJJ’E, (158)

Mpn 088, <o <K, Hauborbluee OTHOLEHWE b/t crieflyeT onpeaernsTb JIMHEMHON MHTEePoSsiLmMe.
Ecrm g;.?,f(r £)=20, TO NaHerb criefyeT paccuMTbiBaTh Ha YCTOMMMBOCTbL Kak 060rouKy cornacHo Tpebosanmam 11.2.1.

11.2.4 PacyeT Ha yCTOMYMBOCTb 3aMKHYTOWN KPYroBOW LIMIMMHAPWYECKOI 0OO0SI0YKM BpaLLEHMS, NPU AENCTBUM BHELLHErO PaBHOMEPHORO
AaBIieHVs p, HopMarnbHOro k 6OKOBOW NOBEPXHOCTH, CrieayeT BbIMOSHATL Mo hopmyre
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G (G 2¥, )21, (159)
roe co= p!‘fﬁ - pac4yeTHOe KoJbLeBO€e HanpsXxeHe B OGOJ’IO‘-IKG;
O 2~ KPUTMHECKOE HampskeHue, onpeaensemoe rno dopmynam:
npn 05284 =10
Gopg = 0.55E(r 1) ¢1 12 (160)
npuif==20
Gun = 01TE (11 (161)

NPy 10 <1/ r < 20 HAaNPsKEHWE Ty 5 CriedyeT ONPeAensiTb JMHEMHON UHTepProNsILMEIA.

3aechb ! - ArvHa LMHAPUYECKon 00004k,

Ta e oboroyka, HO YKpenneHHasi KonMbLeBbiMM pebpamu, pacrnonoXeHHbIMW C LWAarom s=0,5~ MeXay OCSMW, AOIpkHa OblTb
paccuuTaHa Ha yCTon4MBOCTL Mo chopmynam (159)-(161) ¢ noACTaHOBKOWM B HVX 3HAYEHWS S BMECTO [ .

B atom cnyyae gospkHO GbiTh YOOBIETBOPEHO YCMOBME YCTOMYMBOCTU peGpa B CBOEN MIIOCKOCTM KaK CKaToOro CTEePXHsI COrfacHo
TpebosaHuam 7.1.3 npu N=prs 1 pacyeTHON ArmHe CTEPXHA 1,y =157 ; npn aTOM B CeveHne pebpa crieayeT BKIOYaTb yHacTkM 060NoqKN

LLMpWHOW 65 £ ,}EfRy C KaXKI0 CTOPOHLI OT OCcM pebpa, a YCrioBHas TMBKOCTb CTEPXKHA A= A |'R}, { E He porrkHa npesblwaTh 6,5.

Mpy 0OHOCTOPOHHEM pebpe KECTKOCTU €ro MOMEHT MHEPLIMM CriedyeT BbIUUCIATb OTHOCUTENbHO OCW, COBMagatoLen ¢ brimkanen
NMOBEPXHOCTbH 0OOSOUKN.

11.2.5 PacyeT Ha YyCTOMYMBOCTb 3aMKHYTOW KPYrOBOW LAMHOPMYECKOW 0BOMOoYKM BpalLeHUsl, MOABEPXKEHHON OLHOBPEMEHHOMY
OEeNCTBUIO HarpysokK, ykasaHnHbIx B 11.2.1 1 11.2.4, criegyeT BbINONHATL T0-popmyrie

(Gl Jro-::r‘,l +02’r0cr,2)’i¥c 51: (1 62)

rae Gy 1 AOIPKHO ObITh BbIUUCTIEHO cormacHo TpebosaHmam 11.2.1 u o, 5 < cornacHo Tpebosanusam 11.2.4.

11.2.6 Pac4yeT Ha yCTOMYMBOCTb KOHMYECKON 060M0YKM BpaLLeHUst C YriioM KoHycHocTu [=60°, cxaTon cunoi N BOOMb OCK (PUCYHOK
18), cnegyeT BbIMOMHATL MO hopMyre

WAV =1, (163)

roe M, - KpuTudeckas cuna, onpegensemas no popmyre

Ny = 6,280,417 cos2 B (164)

3pech t - TonuyHa 060roYKY;
Ty 1 - 3HAYSHME HANPSXKEHMS, BbIYMCIIEHHOE CornacHo TpeboBaHuaM 11.2.1 ¢ 3ameHoii paguyca + pagnycoM 7, , PaBHLIM

By =095 40170 cosp. (165)
11.2.7 Pac4yeT Ha yCTOMYMBOCTb KOHMYECKON 0600YKM BpaLLEHUA MpW AENCTBUM BHELLHETO paBHOMEPHOrO AaBIieHUst p, HOPMarbHOro K
6OKOBOW NMOBEPXHOCTW, CrieayeT BbINONHATL No hopmyne

09 /(Cp 0¥, ) =1, (166)
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£ 1N

PucyHok 18 - Cxema koHM4eckon 060M04KM BpaLLeHs noa AeVCTBMEM NPOAOSbHOMO YCUIMS CxXaTust
30eCb Gy = pry, [{ - Pac4eTHOe KomMbLieBOe HamnpsikeHne B 060104Ke;

T 2 - KDUTMHECKOR HAMPSIXKEHVe, onpeaersieMoe o chopmyrie

oz = 0558y 11 (81 7,) 7%, (167)

roe n», - paguyc, onpegensemMsii no opmyne (165);
h - BbICOTa KOHN4ECKOI 0BOMOYKM (MEXKOY OCHOBAHUAMM).

11.2.8 PacyeT Ha yCTOMYMBOCTb KOHUYECKOW 0BOOSIOYKN BpaLLEHWs!, NOABEPKEHHOM OOHOBPEMEHHOMY AENCTBUIO HArPY30K, YKasaHHbIX B
11.2.6 n11.2.7, cnegyeT BbINOMHATL N0 popmyrie

(Nt N,y + 030 G )iy, 21, (168)

rae sHaveHua I, u S g criegyeT BblUMCTATL No dhopmynam (164) n (167).

11.2.9 PacyeT Ha YCTOMYMBOCTb MOSMHON ChepnyecKon -OBOSIOYKM (UM ee cermeHTa) npu »{: =750 W OENCTBMM BHELLHErO
paBHOMEPHOro AaBMEHUA p, HOPMarkbHOro K ee NOBEPXHOCTW, CrieAyeT BbIMNOMHATL Mo hopMyrie

Gia, ¥, )51, (169)

roe o= pri(2t) - pacyeTHoOe HanpsKeHVE;
T, = 0,18 r - KpUTMHECKOE HaMPsXKeHVe, MPMHMMaeMoe paBHbIM He 6onee £y,

30€eCb r- paguyc CpeauHHOM NOBEPXHOCTM CAhepbl.

12 PacyeT anleMeHTOB CTallbHbIX KOHCprKLIVIﬁ Ha yCcTanocCTb

12.1 O6wme NONOXeHUA pacyeTa
12.1.1 TMpun NpoeKTUpOBaHUM CTallbHbIX KOHCTPYKLMIA U UX SIEMEHTOB (Oankm KpaHoBbIX NyTew, B6amku paboumnx NrowaaokK, arieMeHTbl
KOHCTPYKLMIA BYHKEPHDBIX 1 pa3rpy3oyHblX acTakag, KOHCTPYKUMM noj ABUraTerm v Ap.), HenocpeacTBEHHO BOCNPUHUMAIOLLMX MHOTOKPaTHO

[eVCTBYIOLUME MOABWKHbIE, BUOPALMOHHBIE UMM APYroro BUAA Harpysku C KONMMYECTBOM LMKMOB HarpyxeHuin 105 u Goree, npvBoasume K
ABMIEHAIO YCTamnocTW, criedyeT MPUMEHATb TakuMe KOHCTPYKTVBHbIE PeLLeHVs, KOTOpble He Bbi3blBAT. -3HAYUTENBHON KOHLEHTpaLmm

Haﬂpﬂ)KeHMﬂ, N npoBepATb pacyeToM Ha yCTarnoCTb.
KornmyecTtBo LuKIioB Harpy>KeHM171 crnegyeT npyHMMaTb Mo TEXHOSOrM4YeCKnum Tpe6OBaHI/IF|M aKcnnyatauun.

PacueT KOHCTpYKUWIA Ha yCTarnocTb criedyeT NpousBoauTb Ha AENCTBYE HAarpy3oK, ycTaHaBmBaemblx cornacHo CM20.13330.

PacyeT Ha ycTarnoctb Takke criefyeT BbIMOMHATb AN KOHCTPYKLUMUA BbICOKMX COOPYXEHU (Tuna mauyT, GalleH 1 T.n.), KoTopble
noaBepralTCs BO3AENCTBMAM PE30HAHCHOIO BUXPEBOrO BO30yxaeHus cornacHo CIM 20.13330.

12.1.2 Pac4eT Ha ycTanocTb criegyeT NnpousBoaAmnTb Mo hopmyrie

=1, (170)
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T0€ Gpyaye-- HAMOOMbLLEE MO AaBCOMOTHOMY 3HAUEHMIO HAMPSXKEHVE B PACCHUTLIBAEMOM CEYEHUN SMIEMEHTA, BbIUMCIIEHHOE MO CEYEHUIO HETTO
6e3 yueTa koadduLMEeHTa ANHAMUYHOCTU N KOS DULMEHTOB ', iy, o, ;

R, -pacyeTHOe COMPOTMBIIEHME YCTanoCTH, MpMHMMaeMoe no Tabrmue 35 B 3aBUCUMOCTM OT BPEMEHHOTO COMPOTUBIIEHUA CTaM &, U
rpynn 3fIEMEHTOB 1 COEAMHEHUIN KOHCTPYKLMIA, NpyBeAeHHbIX B Tabrmue K.1 (npurnoxerue K);

- KOAMULIMEHT, YHUTBIBAIOLLWIA YMCTIO LIMKITOB HAarpy>XeHun n,

npu = = 3,9-105 MpyHUMaeMbIi paBHbIM %=0,77;
npu n<3,9-10%, “BbIYMCISEMbIN MO hopmMyrnam:
Ans rpynn anemexTos 1m 2
o= 00640/ 1052 — 05(r10%) +175; (171)

Ans rpynn anemeHTos 3-8

=007 11052 - 0,640 /10%) +2,25 (172)

¥, - KOadduuveHT, onpedensemblin no.tabmiue 36 B 3aBUCUMOCTU OT HampsiKeHHOro COCTOSIHUA W KO3dULMEeHTa acUMMETPUM
HaMPSYKEHWA P = Gy { Gypr (30€CH Gy, - HAMMEHBLLIEE MO @6COMIOTHOMY 3HAUYEHWMIO HAMPSXKEHVE B PACCUUTLIBAEMOM CEYEHUM SrieMeHTa,
BbIYVCIIAEMOE TaKxkKe W MPU TOM Xe 3arpyKeHW!, Kak'n ;. ). [py pasHo3HauHbIX HANPSXKEHUAX &, U Opy 3HAYEHWE KoddhdULMeHTa P
cregyeT NpuHYMaTh CO 3HAaKOM "MUHyC".

Mpu pacyeTe no cpopmyrie (170) AOPKHO BbITb BLINONHEHO YCIOBUE R, ¥, =5, /7,

Tabmua 35
lpynna anemeHTOB 3HayeHve £, Mpu HOPMATUBHOM 3HAYEHWUM BPEMEHHOTO CONPOTUBIIEHUS CTann &y, , H/Mm
2
0o 420 cB. 420 no 440 cB. 440 po 520 cB. 520 oo 580 cB. 580 oo 675
1 120 128 132 136 145
2 100 106 108 110 116
3 [ns Bcex mapok ctanm 90
4 To xe 75
5 v 60
6 y 45
7 - 36
8 y 27

12.1.3 CranbHble KOHCTPYKUMMN U UX 3NeMeHTbl, HenocpeacTBEHHO BOCNPUHUMAKLWME Harpy3km C. KOnnM4eCTBOM LMKIIOB Hal'py)KeHMIZ
MeHee 1075, cnegyeTt npoektMpoBaTtb C NPUMEHEHMEM TaKuUX KOHCTPYKTUBHBLIX peLueHvu7|, KOTOpbl€e He Bbl3blBaAKOT 3HAYMTENBHON
KOHLEHTpaLmM HanpsixeHun. B AOpyrnx cnydaax ctanbHble KOHCTPYKUUMM U UX 3rneMeHTbl crieayeT NpoBepAaTb pacyeToM Ha MaliouMKIioByrtOo
YCTanocCTb No npaswuram npoeKkTMpoBaHuA.

Tabrmua 36
HanpsxeHHOe COCTOsIHME (AN gy ) KoabchnLimeHT acummeTpum HanpsbkeHnin P ®opMynbl ANA BbIMMCHEHA KoSddrLmMeHTa ¥,

PacTsixeHve -1=p=0 25
15-p.

Dep=08 2,0
12-p

08 <p<l 1.0
1-p
CxaTue -l=zp=<l 2.0
1-p
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12.2 PacueT 6anok KpaHOBbIX NyTEeN

Pacyet Ha ycTanoctb 6arnok kpaHOBbIX MyTew credyeT BbIMOMHATL cornacHo TpeboBaHmsam 12.1.1 un 12.1.2 Ha gencTBMe KpaHOBbIX
Harpysok, onpegensemsbix corriacHo CI120.13330. Mpu atom criegyeT npuHumatb <=0,77 npu kpaHax rpynn pexvmos paboTtbl 7K (B uexax
MeTasyprudeckmx mpoussoacte) u 8K n «=1,1 - B ocTarnbHbIX crnydasix. PacyeT Ha ycTanocTb BEpXHEW 30Hbl CTEHOK COCTaBHbIX 6anok
KpaHOBbIX MyTEN NoA AeVCTBMEM KPaHOBbIX HAarpy3ok, onpeaensemMblix cornacHo CIM20.13330, crieayeT BbINOMHATL Mo hopMyre

(0,5,/0% +0,36T2, +0.40y, , +0,564)/ R, =1, (173)

roe R, - pacyeTHoe COMPOTMBMEHWE YCTarocTW, MPUHMMaeMoe AN BCEeX MapoK cTarneil, paBHblM Ans 6anok Co CcBapHbIMKU K
PPUKLMOHHBIM MOSICHBIMW COEAMHEHVSIMW COOTBETCTBEHHO:
AnA CXaToW BepXHeN 30Hbl CTEHKM (CeYeHus B nporneTe 6arnku)

R,=75H/MM2 n96 Himm2;

0N pacTAHYTOW BEPXHEW 30HbI CTEHKW (OMOpPHbIE CeYeHNs Hepa3pe3Hbix 6asok)

R,=65H/MmZ n89 Himm=.

3HaueHust HanpsxeHw B hopmyre (173) cneayeTt onpeaensTs no hopmynam (67).

(N'ameHeHHas pepakuus, Mam. N 1).

13 MNpoekTnpoBaHMe cTanbHbIX KOHCTPYKLMIA C Y4€TOM NpeaoTBpaLLeHUs XPYnKoro paspyLueHus

13.1 TMpu NpOEKTUPOBaHUM CTarbHbIX KOHCTPYKUMIA criedyeT UckroyaTb BO3MOXHOCTb XPYNKOrO pPaspyLLeHUs, BO3HUKAMOLLYO
BCINEeACTBME HEGNAronpusTHOrO BIMSIHUASI COYETaHVS CrieayoLLMX (haKTopOoB:

MOHVKEHHOW TemnepaTtypbl, Npu KOTOPOW CTarb B 3aBUCMMOCTM OT €€ XMMUYeCKOro CocTaBa, CTPYKTYPbI 1 TONWKMHBI NpoKaTa nepexoant
B Xpyrnkoe COCTOAHMeE;

OEencTBUSt NOABPKHBIX, AUHAMUYECKUX 1 BVI6paLlVIOHHbIX Harpysok;

BbICOKUX MECTHbIX Haﬂpﬂ)KeHI/IVI, BbI3BaHHbIX BO3AENCTBUEM COCpe0TOYEHHbIX HAarpysok mnm ,qeq)opmau,w?l Jetanen coegvHeHns, a
TakKXke CBapPOYHbIX N OCTATOYHbIX Hal'lpﬂ)KeHI/IVI;

KOHLIEHTPATOPOB HaNPs>KEHUI, OPUEHTUMPOBAaHHBIX MOMEPEK HAMPaBIieHN AEUCTBUSA PACTAMMBAIOLLUX HAMPSDKEHWNA.
(N3meHeHHasn pegakums, Mam. N 1, 2).

13.2 [ina npeooTBpaLLEeHMst XPYMNKOro paspyLLeHns KOHCTPYKLWIA criegyeT:

BbIOVpaTh cTanb cornacHo TpeboBaHusam 5.2 n Tabmmue B.1 (npunoxerwve B);

npu pacnosyioXXeHnn cBapHbIX LWBOB B 30HaX nevcTeus pacTtarmsaroLpyx HaﬂpFI)KeHI/IIZ, npesbIWaoWwmx 0,4Ry, cregyeT Ha3HavaTb
NoBbILLEHHbIE 06 BEMDI Hepas3pyLakoLWyX MeToO0B UX KOHTPOJIA;

NPVYHAMaTb Mepbl MO CHWKEHMO HeBraronpusiTHOro BIMSIHWSL KOHLEHTpaUMM HanpsiKeHWA U Haknena, Bbl3BaHHbIX KOHCTPYKTUBHBIM
peLLeHVEM U BO3HUKAIOLLWX NPU PasfvyHbIX TEXHOMNOMMYECKMX onepauusx (NpaBka, rmbka, runboTUHHas peska, NPoAaBIvMBaHue OTBEPCTUA
nT.N.);

usberaTb NepeceyeHuin CBapHbIX LLBOB;

NPUMEHATb BbIBOAHbIE NITaHKKU 1 Hepa3pylakuye MeToAbl KOHTPOJIA KadeCTBa LWBOB - ANA CBapHbIX coeVHeHWN;

y4nTbiBaThb, YTO KOHCTPYKL MM CO CMOLLHOM CTEHKOW MMEIOT MEHbLLIE KOHLEHTpaTOpOB Hal'lpﬂ)KeHVIVl, 4yeM pelleTyaTtble;
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He O0BOAMTb (PriaHroBblEe LBbI 10 OCU CTbiKa HE MEHEE YeM Ha 25 MM C KaXKOoW CTOPOHbI - B CTbiKaxX 31IEMEHTOB, NepeKpbiBaeMblX
Haknagkamu;

NPU TUABOTUHHOM Pe3Ke KPOMOK M NPOAABIMBaHUM OTBEPCTUA NPUMEHATb HAUMEHBLLME TOMLULWHBI ANIEMEHTOB CEYEHVS;
KpenuTb hacoHKM CBA3eN, BCoMoraTerbHbIX U APYruX BTOPOCTENEHHbBIX SNIEMEHTOB K PacTAHYTbIM 3fieMEHTaM KOHCTPYKLWA Ha Gorrax.
(NameHeHHas pegakums, Mam. N 1, 2, 3).

13.3 lNpu NpUMEHEH B CBapHbIX COEOMHEHUAX MpoKaTa TOSWMHOM s >25 MM u3 cTanen C245 u Bbile B TaBPOBbIX U YIMOBbIX
COEQIMHEHVAIX, @ TaKkKe Yy CBapHbiX LUBOB C MOMHbIM MPOMIaBIiEHMEM, OAVH M3 3MEMEHTOB B KOTOPbIX MCMbITbIBAET pacTsrvBaroLme
HanpsXeHWs1 MO TOMLLMHE TIMCTa, U OCTanbHOro mpokata TonumHow Goree 40 MM BO3HMKAET PUCK MOSIBMEHUS CMOUCTOrO paspylleHust
(nedbekta B npokaTe, obpasyrollerocsi Noa AeWCTBYEM CBapKW, B BMAE CMOUCTbIX TPELWH, napasrienbHbiX MrockoCTy mpokaTta). Takow
AedbekT obHapyxvBaeTCs NpW yrbTPa3ByKOBOM KOHTPOSE KavyecTBa LLBOB.

Bo3HVKHOBEHWE CMOUCTOrO pas3pyLLeHnst CYLLECTBEHHO 3aBUCUT OT DOPMbl COeAMHEHUIN U PACMOSIOXEHUS CBapPHbIX LLBOB, OT pa3Mepa
LLBa, TOMUMHbI CBapMBAaeMblX.3MIEMEHTOB, CTEMEHN XECTKOCTU COeAMHEHUS UM TEXHONOTUM CBapkW, a Takke OT KaTeropwy ChroLLHOCTU
npokata no FOCT 27772, TOCT P.54864, [OCT P 57837, TOCT P 58064.

(NameHeHHasn pegakums, Nam. N1, 2,3).

13.4 CKMOHHOCTb npokata K CJIOMCTbIM- pa3pylleHnAM cregyeTt onpenendatb Npu UCNbITaHMAX Ha pacTaXedHue Nno 3Ha4YeHuo
OTHOCUTEITBHOIO CyXeHua W, Ha o6pa3uax, OCb KOTOPbIX HOpMalibHa K NOBEpPXHOCTU NpoKaTa.

(N3ameHeHHas pepakuus, Mam. N 5).
13.5 BO3MOXHOCTb CMOMCTOrO pa3pyLLEHVs UCKIIoYaeTCs COBMIOAEHEM YCIIOBYS
Y, < Y.,
roe Y, - cymmapHbii doaktop pucka, %;

¥, - Hopmupyemoe, %, 3HaveHve hakTopa pucka Ans npokaTa B .COOTBETCTBMM C AeNCTBYIOWWM cTaHgapTtom; ¥, =15, ¥, =25, ¥,
=35 cOOTBETCTBEHHO A9 rpynn kavecTBa npokaTa Z15, 225, Z35.

Mpwn atom npokat no 13.3 QorkeH yaoBMNEeTBOPSATh: AN KOHCTPYKUMIA rpynnbl 1 no npurioxeHuto B (ans coopykeHuin knacca KC-3 no
FOCT 27751), a Tarke ana draHueBbix coeavHeHui no 15.9.10 n B cnyvae, korga ycwunMe HOpMmarbHO K MOBEPXHOCTW fmcTa, -
TpeboBaHWsIM rpynnbl kavecTBa Z35; Ans Apyrux KOHCTpyKumn rpynn.1,-2,"3 no npuroxeHnio B (ana coopyxeHun knacca KC-2 no FTOCT
27751) - TpeboBaHuaM rpynnbl kavecTBa Z25; Ans KOHCTPYKUMIA rpynnbl 4 no npuroxenuto B (ana coopyxenui knacca KC-1 no NTOCT

27751) - TpeboBaHusim rpynnbl kavecTtsa Z15.

PacueTHoe 3HaveHre Wz, CriefyeT onpenensTb no hopmyre
Wep = Wap FWep + Way + Wog + Wy, (174)

rae Yoy - (hopMa CoeAnHEHUA 1 PaCTONOXEHNE CBaPHbIX LUBOB;

W/ - TOMLMHA CBapMBaEMOro NpokaTa;

Yoy - KATeT WBA;

Y, - CTeNeHb >XeCTKOCTU COeAMHEHUS;

Y, - BIMSTHME TEXHOSOMVM CBapKm (CyMMapHbIi hakTop OT Y1cia NpoxodoB, NocnedoBaTeNbHOCTM HASIoXeHs LWBOB 1 NOAOrpeBa).

3HAYEHNS Wop, Wi s Wy » Wag » Wae NPEACTABIIEHb! B TABrmue 37.

PacueTHoe 3HaueHMe Wy, MOXeT ObiTb ymeHblleHo Ha 50% B criyyae paboTbl MaTepuarna Ha cTaTudeckoe Ckatve Mo TOMuMHe W
yBermyeHo Ha 10% - B criydae AefcTBUS Mo TOMLLWHE AMHAMUYECKIX Ui BUBPALIMOHHBIX Harpy3oK.

(N3ameHeHHas pegakuus, Mam. N 1, 2, 3).

Tabrmua 37
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dopma COeMHEHMS! 1 PACTIONOXEHWE CBAPHOTO LIBA, Yoy
XapaKTepuCcTHKnN CBapHbIX COeaVHEHUI dakTop pucka, %
CoeaunHeHne 6e3 HanpsikeHWid B HanpaeneHun Z
o1, Mo Wap =25
E: _5.4:_] :u: Ly~ :D
. -Ii
Yrnosoe coeavHeHne ¢ CUMMETPUYHO PACMONOXEHHbIM LLUBOM
0,58 WZQJ =10
CoeaviHeHVe C MPOMEXYTOUHbIM HaMnnaBneHHbIM Coem
’_L‘ ’_L ,_L‘ =
O6blHHOE TaBpOBOE COeANHEHUE C YITOBLIMU LWBaMU
I_LI I_D_I =
TaBpoBoe coeMHEHWE C YrNoBbLIMUY LBAaMU C NOMHBLIM UMW YaCTUYHBIM NPOBaPOM
ol il Il il g
[ | | [ ] ]
CoefvHeHuWe ¢ yrioBbIMU LIBAMMU, PacMoNoXeHHbIMI BONM3M cBo6oAHOMO TopLua nucTa
|_l- ﬂ Q_l Wagy =+5
[ 1\ /I ]
YrnoBble COEAMHEHNS C NOMHbLIM NPOBAaPOM
| Hl I F_l Woy =+8
TonuwwHa nvcTa, S, MM, paboTatollero B Z HanpaeneHnu, i, Yo =025
BenuunHa kateTa yrroBoro wea, @, MM, Wy
9 m v Wy = 0,32
| I
CTeneHb eCTKOCTU COeANHEHUS, 1, .
Hu3skas - Bo3moxHa cBoboaHas ycaaka Y, =0
CpepHsis - YaCTUYHO BO3MOXHbI ycaaka LWBa U AedopMaLns KOHCTPYKLUK Yo, =+3
Bbicokasi - xxecTkoe 3akpenneHue 6e3 ycaaku LuBa Yy =+5
TexHonorns ceapku, W

Yicno npoxoaos OpuH Wy, =0
Heckonbko W, =-2

MocnepoBaTenbHOCTbL HANOXEHUS LIBOB [MonepeMeHHO C OAHON 1 C APYTON CTOPOHbLI COEANHEHNSA WY, =2
BHauane c ogHol, 3aTeM C Apyroi CTOPoHbLI CoeAuHEHUS! Y, =0

Moporpes Be3s nogorpesa Wy, =0
C noporpesom Wy, =8

14 MNMpoeKkTUpoBaHne coegUHEHUN CTalNbHbIX KOHCTPYKLUN

14.1 CBapHble coegunHeHuUs

14.1.1 Mpu NPOEKTUPOBAHWM CTarbHbIX KOHCTPYKLUIA CO CBAPHLIMU COEANHEHUAMU CrieayeT:

Ha3HauaTb pa3Mepbl CBapHbIX LLBOB C y4eTOM TpeboBaHuin 14.1.2, 14.1.4-14.1.6, a Takke NpUMEHsITb HEOOXOAMMOE HYMCIO pacyeTHbIX

N KOHCTPYKTUBHbIX CBAPHbIX LLBOB;

obecneurBaTb CBOGOAHLIN AOCTYN K MeCTaM BbINOJIHEHNA CBAPHbIX coeaiMHeHWN ¢ ydeTom Bbl6paHHOFO BUOa U TEXHOJIOTUKU CBapKn.

(N3meHeHHasn pegakumst, Mam. N 1, 3).
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14.1.2 OCHOBHbI€ TUMbl, KOHCTPYKTUBHBIE 3NIEMEHTLI U pa3Mepbl CBapHbIX COeAMHEHWI CrieayeT NpuHuMaTh no aevicteyowym H.

14.1.3 Tpu BbIGOpEe 3MEKTPOOOB, CBAPOYHON MNPOBOSIOKM M hrioCOB creayeT yuuTbiBaTb TPYMMbl KOHCTPYKUWMA WM pacyeTHble
TEMMEPATYpPbI, ykadaHHble B NpurioxeHusax B ul.

14.14 Tipy NPOEKTUPOBaHUN CBAPHbIX COEAVHEHWIA CreflyeT UCKMYaTb BO3MOXHOCTb XPYMKOrO pPaspyLLEeHUs] KOHCTPYKLMIA COrMacHo
TpeboBaHuaM pasgena 13.

14.1.5 Tlpy APOEKTMPOBaHMM TaBpPOBbIX W YITOBbIX CBapHbLIX COEAVHEHUN 3NIEMEHTOB CTarbHblX KOHCTPYKLUUW C pacTAarMBaroLLmmMu
Hanps>KEeHVAMW B HarnpasfieHM TOMWYHBLI NpoKaTa A UCKITIOYEeHUS1 BO3MOXHOCTM CIIOMCTOrO paspylleHust MeTarnra rnoj CBapHbIM LLBOM

crnegyert:

NPUMEHATL CTanM _Afs 'KOHCTPYKUWMIA rpynnbl 1 COrmacHO NpUroXeHuio B ¢ rapaHTMpoBaHHbIMKM MEXaHU4EeCKMMU CBOMCTBaMU B
HanpaBrieHUM TOSLWHBI IpOoKaTa B cooTBETCTBMM C 13.5;

NPUMEHATb CBapO4Hble MaTepualbl C MOHVDKEHHOM NPOYHOCTbIO U MOBbILLEHHOW MMACTUMHOCTbBIO; TEXHOSIOrMYECKmEe npuembl CBapkKu,
HanpaseJieHHble Ha CHWKeHMe OCTaTOYHbIX CBApPOYHbIX Harlpﬂ)KeHVII;l;

0TKa3aTbCs OT NPUMEHEHWST OQHOCTOPOHHETO YIIIOBOTrO LLBA M NEPENTU K ABYCTOPOHHEMY;

3aMEHATb YITOBble COeaVHEHNSI TaBPOBbIMU M 06ecneunBaTh B HAX OTHOLLEHME LLMPVHBI CBECA K TOJLLWHE SNEMEHTOB HEe MeHee 1;
NPUMEHSTL Pa3ferku KPOMOoK, obecneurBaloLLMe CHKEHE 06 beMa HanaBNeHHOro MeTasia.

(N3meHeHHasn pegakumst, Mam. N 1).

14.1.6 CBaprIe CTbIKOBblE COEOVHEHUS JIMCTOBbIX—~AeTanemn cneayet npoektupoBaTtb MNpAMbIMM C MOJHBIM NpoBapoM U C
npuMmeHeHneM BbiBOOHbIX NSIaHOK.

B MOHTaXHbIX YCrIOBUAX NMPUMEHSIETCA OAHOCTOPOHHASA CBapKa. € NnoABapKon KOPHS 1 CBapKa Ha OCTaloLLencs CTarnbHOW Noakrnagke.
14.1.7 Pa3amepbl CBapHbIX YITOBbIX LLBOB Y KOHCTPYKUMS COeAUHEHNSA [OIKHbI YAOBIETBOPATL CrieaytoLmM TpeboBaHNaM:

a) kaTeT YIIoBoro WBea &y He JOIIKEH NpeBbiLaTh 1,2t rae - HaUMeHb AN U3 TOMNLMH CBapVBAEMbIX 3NEMEHTOB;

KaTeT LUBa, HAaNOXEHHOro Ha 3aKpyrieHHy KpOMKY haCOHHOro npokaTa TOMLLMHON §, He JorTkeH npesblwaTs 0,9¢

6) kaTeT yrroBoro Wwea &, [OrpkeH yAoBMNeTBOPSATL Tpe6oBaHNAM pacieTa Ui ObiTb He MeHbLLE yka3aHHoro B Tabmmue 38;

Tabmmua 38
Tun coeanHeHns Bug ceapku MuHumMansHbIA KaTeT WwBea kf, MM, Npu TonwmnHe Gonee
TOJICTOr0. M3 CBapMBaeMbIX ANEMEHTOB T *, MM
4-5 6-10 11-16 17-22 23-32 33-40

TaBpoBoe C ABYCTOPOHHUMM YITOBbIMU LUBAMU; PyyHasa gyrosasi, aBTomaTuyeckas n 3 4 6 10 12 16
HaxnecTo4Hoe 1 yrnosoe MeXaHW3npoBaHHas
Yrnosoe n TaBpoBOe C OOHOCTOPOHHUMMU 3 5 8 12 16 22
YrNoBbIMU LUBaMU

* Mpu ycnosuu ¢ > 0,67 , rae ¢ - TonwmHa 6onee TOHKOTO U3 CBap1BaeMbIX ANIEMEHTOB.
MpnmevaHus

1 B KOHCTPYKLMSAX U3 CTanu ¢ npeaenom Tekyyectu cebie 590 H/MM 2 MUHUMarbHbIN KaTeT WBOB creayeT NpUHMMaTb MO TEXHOMOrMYeCcKkUm
pernaMmeHTaM Ha U3roToBneHue.

2 [Ina Bcex cTaneu npv TonwmHe anemeHToB 6onee 40 MM MUHMManbHbIA KaTeT CBAapHOTO LIBa k,- cnegyeT NpUHMMaTb MO pacyeTy.

3 Mpu TonwwmHe 6onee TOHKOro U3 cBapuBaeMbix aneMeHToB t<0,6 T, MUHUManbHbIN KaTeT CBapHOrO LUBa kf crnefyeT NnpYHUMaTh No pacyeTy, HO He
6onee 1,2 t.

Tabrmua 38 (MameHeHHas pegakums, Nam. N 2, 3).
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B) pacyeTHas AnvHa yrrioBoro LBa AOSMKHA ObiTb HE MeHee 43:f 1 He meHee 40 mwm;

r) pacyeTHas AnvHa (hriaHroBoro Wwea [ospkHa GbiTb He Goree 85 rky , 3@ UCKIIOYEHNEM LUBOB, B KOTOPbIX YCUIME AENCTBYET Ha BCEM
NpoTsikeHM LLBa (30eCh fy - KOSPULMEHT, MPUHMMaeMbIi no Tabrmue 39);

[) pasmep HaxrecTkn JOIPKEH OblTb HE MEeHee NATM TONLMH Hanboriee TOHKOro U3 CBapuUBaEMbIX TIEMEHTOB;

€) COOTHOLleHVEe -PasMepoB KaTeTOB YITOBbIX LIBOB credyeT npuHumath 1:1; npu pasHbix TOMUWHAX CBapvBaeMbiX 3IEMEHTOB
AomnycKaeTcs NPUHUMATh LWBbI C HEPaBHbIMUW KaTeTaMu; MPY 3TOM KaTeTbl, NPMMbIKatoLLKe K 6oriee TOHKOMY Ui 6onee TONCTOMY SrEMEHTY,
[OOIDKHBI YOOBNETBOPSATE TpeboBanuam 14.1.7 a) unm 6) COOTBETCTBEHHO;

X) YrmoBble LWBbl_CledyeT BbIMONHATL C MMaBHbIM MEPEXOAOM K OCHOBHOMY MeTaruly; B KOHCTPYKUMSIX, BO3BOAUMbIX B pavioHax ¢
pacyeTHbIMK TemnepaTtypamu Hwke MuHyc 45°C, a Takke B Criydasix, Korga nrnaBHbIi nepexon obecneyvBaeT MOBbILEHWE PaCyYETHOro

CONPOTUBIIEHUA YCTANIOCTU CBaAPHbIX COEaVHEHVN.

(N3meHeHHas pegakums, Mam: N 1,2, 3, 5).

Tabrmua 39
Bua ceapku npu gnameTpe cBapoYHOW NPOBOMOKM MonoxeHwue wea Koadbdpm- 3HaueHne koapduLeHToB Bf u B, npu
CrMOLIHOTO CeveHmst d, MM UMeHT HOpMaJsibHbIX PeXMMax CBapku U kateTax
LIBOB, MM
3-8 912 | 14-16 cs. 16
AsTOMaTU4eckas npu d=3-5 B nopouky ﬁf 1,1 0,7
B 1,15 1,0
HnxHee Bf 1,1 0,9 0,7
Bs 1,15 1,05 1,0
ABTOMaTUYECKasi U1 MeXaHU3MpOBaHHas Npwu B nopouky Bf 0,9 0,8 0,7
d=1,4-2
B 1,05 1,0
HwxHee, ropusoHTanbHoe, Bf 0,9 0,8 0,7
BepTUKarbHoe
By 1,05 1,0
PyuyHasa n mexaHuavpoBaHHas npu d<1,4 nnum B nopouky Bf 0,7
NOPOLLKOBOW NMPOBOJIOKOMN
HwxHee, ropnsoHTanbHoe, [32 1,0
BEpPTUKaNbHOE, NOTOMNOYHOE

14.1.8 [Ins yrnoBbiX WBOB, pasmepbl KOTOPbIX YCTAHOBMEHbl B COOTBETCTBMM C PACYETOM, B 3reMeHTax U3 cTarm C npeerioM
Tekydectn oo 290 H/Mm2 crneayeT NpUMEHATb CBapOYHble MaTepuasbl, yA0BeTBOPSIOLME YCIIOBUSIM:

R,r > R,,. - DU MEXAHMBMPOBAHHOW CBapKe;

LIR,, <R,r <R,.B./B - npu py4Hoii cBApKe;

R, <R,r <R,.B./B,-npnasTomaT3NpOBaHHON CBapKe.

(B n B, - koathprumeHTl, 3aBUCALIME OT TEXHONIOMMM CBAPKM M KaTeTa Lsa 1 onpeaensaemsie no tabrnuue 39).

(N3meHeHHas pegakums, Mam. N 2, 5).

14.1.9 OOHOCTOPOHHVE YrMoBble LWBbI B YIMOBbIX W TaBPOBbIX COEOMHEHUSX 3IIEMEHTOB criedyeT MPUMEHSITh. B KOHCTPYKLIMSX
HOPMarbHOrO W MOHWKEHHOrO YPOBHS OTBETCTBEHHOCTU Mo kraccudukauum TOCT 27751, akcnryaTvpyeMblX B HearpecCMBHOW Wi
cnaboarpeccusHol cpege (knaccudmkaums no CrM 28.13330) B oTanmBaeMblX MOMELLEHUSX:

ANS NpUKpenneHns NPOMEXYTOUHbIX pebep eCTKOCTU v Aradparm;

A7t NOSICHBIX LLBOB CBAPHbIX BYTABPOB - B KOHCTPYKLMSAX Py 2 1 3 (KpoMe 6ariok ¢ YCIIOBHOM IMOKOCTbIO CTEHKN &, =, 16 Ryfoy *)
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NPV TOSLLWMHE CTEHKU &, B KOMOHHAX M CTOMKax Ao 12 MM 1 B 6ankax Ao 10 MM, Npy 3Tom criedyeT BbINonHATL Tpebosanma 15.3.3 n 15.5.5;

* PopMyria COOTBETCTBYET OpuruHasy. - lNpumeyaHue usrotosurens 6asbl AaHHbIX.

OA BCEX KOHCTPYKTUBHBIX 3JIEMEHTOB - B KOHCTPYKUMAX rpynnbl 4.

OLQHOCTOPOHHWE YITOBble LWBbI He credyeT MpUMEHATb ©e3 AOMONHATESbHBIX KOMMEHCHPYIOLWMX TEXHONOMMYECKUX CBapOYHbIX
MepOnpUATHA, FapaHTVPYIOLLKX MOSHOE NPOoMNTaBfieH e B KOHCTPYKLMAX 30aHUiA 1 COOPYXKEHIA:

knacca KC-3(FTOCT 27751);
BO3BOAMMbIX B paioHax ¢ CeNCMNYHOCTLI0 8 6arroB v BbilLe;
B pavioHax C pacyeTHOW TEMNepaTypo Hwke MuHyc 45°C;

B KOHCTpyKUmsix rpynn 1, 2, 3 B 34aHusX C kpaHamu pexumoB paboTel 7K (B uexax MeTamnyprudeckvmx npoussoacts) v 8K no
knaccudukaumm CIM 20.13330;

B Barkax u purensix paMHbIX KOHCTPYKUUIA, paccUUTbIBAEMbIX COrmacHo Tpebosanmsim 8.2.3,8.2.6 n8.2.7.

B kavecTtBe JOMOSHUTENbHBIX KOMMNEHCHPYIOLLMX TEXHOSOTMYECKUX CBAPOYHBIX MEPOMPUATUIA, rapaHTVPYIOLLYX MOSHOE MpOnnaBrieHe
KOpHS1 LBa, crieyeT MPUMEHSTb CKOC CBapUBAEMOWN KPOMKW COBMECTHO C OCTaKOLYMUCSA MOAKIMAAHLIMW SiEMEHTaMu B BUOE CTalbHbIX
nractvH (Monoc) unm kepamudeckumn opmoobpasoBaTensaMu obpaTHOro (OT JMLEBOW MOBEPXHOCTM) BarMka LBaA. YKa3aHHble LBbI
HeO6XO,C1VIMO BbIMOJIHATL B COOTBETCTBUM C TEXHOSIONMYECKUM perrnamMeHToM Ha BbIMOJIHEHME CBapPHbIX COG,D,VIHeHI/IVI C noareepXxgeHnem
KayecTBa LLBOB NPOTOKONAaMM UCMblTaHWA B cOOTBETCTBUM € TpeboBaHuamm FOCT 23118.

(NameHeHHasn pegakums, Mam. N 1, 2, 3, 4).

14.1.10 lMNpepbIBUCTbIE YIIIOBbIE CBAPHbLIE LBbI NPU-CTATUYECKOM HAarpyske 1 n30bITOYHOW HECYLLEW CMOCOOHOCTU HENPEpPbLIBHOIO LWBa
MUH/MarbHOro pa3Mepa criefyeT NPUMEHSITb: A1t COEAVHEHWIA B_KOHCTPYKLUMSIX FPYMMbl 4; B PEKOHCTPYMPYEMbIX KOHCTPYKLMAX rpynnbl 3 BO
BCEX paWioHax (KpoMe MMEeIOLLMX pacyeTHYI0 TeMnepaTypy Hwke MUHyc 45°C); akcnnyaTupyeMbIiX B HEarpeccuBHbIX U criaboarpeccuBHbIX
cpepax.

Pa3mepbl cBapHOro WBa A0SPKHbI COOTBETCTBOBAThL TpeboBaHuAM 14.1.7.

PaccTosiHve s mexay ydacTkamum CBapHbIX LWBOB (PUCYHOK 19) He JOIMKHO MpeBbIWaTh OAHOMo 13 3HadeHun: 200 MM, 124, B CKaTom
3MeMEHTE ({py, - TOMWMHA CaMOrO TOHKOTO U3 COEAVHSEMbIX 3reMeHTOB), 16+, B pacTsaHyTOM anemeHTe. B KOHCTpyKuusx rpynnbl 4
paccTosiHve s yBenmumBatoT Ha 50%.

a) Tl 141

FITTTTIT

f —“—_4
i =

a - B HAXNeCTO4MHOM coeuHeHw; 6 - B TaBpOBOM coeMHEHUN

PucyHok 19 - Cxema npepbIBUCTbLIX YrIOBbIX CBAPHbIX LLBOB

Mpn HanoXxeHW NPEpPLIBUCTONO LWBa crenyeT npeagycMaTpuBaThb LLOB MO KOHUAM coeguHAeMblX yacTen areMeHToB; AJmHa ‘Ewl 3TOro
LLBA B 3riEMEHTaxX COCTABHOrO CeYeHust U3 NacTuH AospkHa ObiTb He meHee 0,75b, roe b - LLMpnHa bornee y3K01;1 13 coeanHAEeMbIX NNacTuH.

(N3ameHeHHas pepakuus, Mam. N 1).

14.1.11 YrrnoBble CBapHble LBbI, PaCMoOfioXeHHbIe MO NepuMeTpy OTBEPCTUA UM Npopesew, criegyeT NPUMEHSATb B HaXIeCTOYHbIX
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CoeavHeHVAX B criydasx, npeaycMoTpeHHbix 14.1.10, Ana nepefayum yCUuin B MIOCKOCTU HAaXIECTKM, MPeaoTBPaLLeHNs TOTepPU YCTOMYUBOCTM
3rIEMEHTOB HaXIeCTKMN UM KOHCTPYKTUBHBLIX COEAUHEHWIA SNIEMEHTOB.

14.1.12 TNpoboyHble WBbI, 3anofHALYE HamnaBfieHHbIM MeTarvyioM BCHO MrolRaAb KpyribiX WM LUEneBbIX OTBEPCTWR, crieayeT
NMPUMEHSITL B. HAXIECTOYHbIX COEAMHEHUSIX B Crydasix, NpedycMoTpeHHblX 14.1.10, Torbko Ans NpefoTBpalLeHUs NoTepu YCTOMYMBOCTU
3MIEMEHTOB HaXIIECTKM UK A7 KOHCTPYKTUBHbLIX COEAMHEHWIA 3NIEMEHTOB.

TonuyHa Npo6eYHOro WBa A0STkHA OblTh: HE MEeHee TOSLMHLI t NPOCBEPSIEHHOTO UM NMPOPE3aHHOT0 3NlEMEHTa, HO He Goree 16 MM; He
meHee 0,1 grmHbl npopean wm 3Havenun 0,45d wwm 0,45b (rge d v b - guameTp OTBEPCTUS U LWMPUHA NPOPE3K, paBHble & =:+8 MM U
Bz t+8 MM).

PaccTosiHne Mexay ueHTpaMm 0TBEPCTUN Ui NPOLOSTbHBIMU OCAMU NPOpe3ei A0ITKHO OblTb He MeHee 4d nrm 4b.

14.1.13 KoMOVHUPOBaHHbIE COEAMHEHMS, B KOTOPbIX YaCTb COBUraloLero yCumsa BOCMPUHUMAETCst (OPUKLMOHHBIM COeaMHEHVEM, a
YacTb - CBapHbIMU LLBAMW,  TPUMEHSIIOT MPU YCINOBWUW, YTO CBapka BbIMOMHEHa MOcrie 3aTskku BGONTOB Ha pacyeTHoe ycure U c
nocreaytoLen Nx OTSXKKON MPY HEOBX0AMMOCTN.

Pacnpe,ueneHl/le ycunma mexay (pr/IKLIMOHHbIMI/I M CBapHbIMKU coeauHEHUAMU criedyeT NpUHMMaTb NponopuUMOHarbHO WX HeCylym
CrnocobHoCTAM. anMeHeHVIe B KOM6I/IHMpOBaHHbIX coeanHeHusax 6osroB 6e3 KOHTPOJIMPYEMOIro HaTAXeHUA, a TaKke WUCNoJib3oBaHue
CpPe3HbIX coeanHeHVN, He AonyckaeTcd.

14.1.14 PacuyeT cBapHbIX CTbIKOBbIX COEAVHEHUA NPy AeNcTBUM OoceBOW cwuibl N, NPOXoAsLIEn Yepe3 LIEHTP TSXEeCTU COoeauHeHUs,
criefyeT BbIMNOMHATL Mo hopmyre

Wit ly Ry ¥e) <1, (175)

roe t- HaMMeHbLLAs U3 TOMWWH COeAMHAEMbIX AIEMEHTOB;
l,- pacyeTHaa O/mHa CBApHOro LiBa, paBHas MOSHOW €ro AfvHe, YMEHbLUeHHOW Ha 2f, WM MOSHOW ero AnvMHe, ecriv KOHUbl LwBa
BbIBeeHb! 3a npefernb! CTbika.

Mpy pacyeTe CBaAPHBIX CTLIKOBLIX COEAMHEHUIA BNIEMEHTOB U3 CTasM C OTHOWeHWEM R, [, =R, , aKcrryataums KOTOpbIX BOSMOXHA 1
rnocrie OCTUXEHIs MeTasriomM npesera Teky4ecTy, a Takke u3 CTam CNpeserniom TekyyecTn Ry, =440 Himm2 B dopmyre (175) BmecTo
Ry criepyeT npuHuMaTh Ry, [, .

(N3ameHeHHas pepakuus, Mam. N 2).

14.1.15 CBapHble CTbIKOBblE COEAUHEHUS], BbIMOSHEHHbIE B OTCYTCTBME CIIOLLHOLO KOHTPOMS KayecTBa HepaspyLLaoLyMn MeToaamu,
npy OAHOBPEMEHHOM [EVCTBUM B OQHOM M TOM Xe CEYEHUN LLBA HOPMarmbHbIX Oy W Sy, W KacaTembHbIX Ty, HaNpshkeHwd crnepyet

npoBepsiTb Mo chopmyre (44), npuHMmas B Hew

o O,

wrs Op = Oy, T

= Tup Ry=RwJ,.
14.1.16 Pac4yeT cBapHOro CoeanHeHNs C YrioBbIMUK LUBAMU, Npu AeNCTBUM curbl N, MPOXOASALLEN Yepe3 LEHTP TSHKECTU COeauHEHUS,

creyeT BbINOSHATE Ha cpe3 (YCIOBHbIN) N0 OAHOMY M3 ABYX ceveHnn (pucyHok 20) no dopmyriam:

3=

B Fur l

npm —— <1 nomMetamnyuBa ——— - = 176

P Bszz i Bfkf;wafVc ( )
B Fur N

npm ———— =1 No MeTasuy rpaH1Lbl CrraBrieHust 77)

—_— =1
szz ﬁzkf‘;wazYc
roe /,, - pacyeTHas AnvHa LWBOB B CBapHOM COEAMHEHMM, paBHas CYMMapHOWN AfMHe BCEX ero y4acTKOB 3a BLIYETOM MO 1 CM Ha KaXaom
HenpepbIBHOM y4acTKe LLBa;
By, B, - KO3(DUUMEHTBI, MPUHUMaeMbIe Mo Tabrmue 39.

2724
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1-no MeTanny uwBa; 2-1no MeTasny rpaHuulbl crnnaBlieHNA

PucyHok 20 - Cxema pacyeTHbIX CeYEeHW CBapHOTo COeAMHEHUS C YITIOBbIM LLBOM
14.1.17 Pac4yeT cBapHbIX COEAVHEHU C YITIOBLIMY WBAMW NPU AEACTBMM MOMeHTa M B MIOCKOCTW, NepneHauKyrnsipHOM K MrioCKOCTU
pacronoXeHns LWBOB, criedyeT BbIMOSHATL HA CPe3 (YCIOBHbIN) MO OAHOMY M3 ABYX CeYeHU (CM. pucyHok 20) no hopmynam:

no meTasury wBea

MW Ry, ) S1; (178)

no MeTasruy rpaHuubl cnnaBrieHuA

MW, R,y 021, (179)

roe Wf n W’z - MOMEHTbI COMPOTMBIIEHNA Ppac4YeTHbIX CeveHun CBapHOro coegmHeHusa No meTarny wBea 1 no MmeTaruy rpaHvubl cnfiaBlieHUA

COOTBETCTBEHHO.
14.1.18 PacyeT cBapHOro coeavHeHus C. yrnoBbiMu1 LWBAMW MPW AENCTBUM MOMEHTa M B NNOCKOCTU pacrornioXeHus 3TuX WBOB criegyeT

BbIMOMHATL Ha cpe3 (YCIoBHbIN) MO OAHOMY M3 ABYX Ce4eHWi (CM. pucyHok 20) no hopmynam:

no meTtasry wBa

2 2
A (180)

(g +1g)RyYs

no MeTasruy rpaHuubl cnnaBrieHuA

M2 7 B

< (181)
sz + 32_}' )RWZYC

raoe X ny - koopamHatbl TOYKM CBAPHOIro CoeanHeHUd, Hanbonee y,ClaJ'IeHHOVI OT LeHTpa TAXeCTn (0] pac4YeTHOro ce4YyeHna 3Toro coeguHeHuA

(pucyHok 21);
I, {5 - MOMEHTBI MHEPLMM PACHETHOTO CEYEHs CBAPHOrO COEAVHEHMA N0 METAITY LWBA OTHOCUTENbHO €rO raBHbIX OCel X-X 1 y-Y,

COOTBETCTBEHHO;

sz , jzy - TO Xe, No MeTasuly rpaHuubl cnnaBlieHUA.

Y

|
- “xx_;r.--_%__,--%
o
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PucyHok 21 - PacyeTHasa cxema CBapHOro coeanHeHns
14.1.19 lNpu pacyeTe cBapHOro COeAVHEHVS C YrNoBbIMU LLBAMU HA OAHOBPEMeEHHOe AevicTBMe npodornsHon N v nonepeyHon V cun n
MoMeHTa M (cM. pucyHOK 21) AOIDKHbI ObiTb BbIMOMHEHD! YCIOBUSA

T Ry ) ST M T, R,y ) <1, (182)

roe Tf N T, - Hafps>XeHna B TOYKE pacHeTHOro cevYeHusd CBapHOro coeauHeHusa rno Metarvly Wwea U Nno MeTasuly rpaHuubl cnnaslieHus
COOTBETCTBEHHO, onpeaendemMble no cbopmyne

I=J(IN+1MX)2+(IV+IMJ,)2 . (183)

14.1.20 MNpw BBINOMHEHAN HAXIECTOYHLIX COEQUHEHWA 3NIEMEHTOB TOMNMWWMHOW A0 4 MM TOYEYHbIM LLBOM [YrOBOW CBApKW CKBO3HOMO
NponiaBreHusi, HECYLLYIO CIOCOBHOCTL OAHOM TOYKM CriefyeT NPUHYMAaTL PaBHON MEHbLLEMY U3 ABYX NPEeAeSbHbIX 3HAYEHWIA:

npu cpese

N, =0284°R (184)

Wun '
npw BbipbIBE
Ny = PRy, (185)
roe d - gyameTp TOYEYHOrO LWBA B MIIOCKOCTU COEANHSIEMbIX 3TIEMEHTOB, NMPUHUMAEMBIN Mo AevcTByowmm HL;
3=1,1 npu cBapKe 3rIEMEHTOB paBHOW TONWMHbI;

B=1,9 npu cBapke 3MEeMEHTOB C pasHbIMWU TOMLMHAMMU, OTIMHalOLMMNUCA B 2 U Gornee pasa; npyv MeHbLeM OTMMYMMA B TONLLYHAX
3HayeHve | criegyeT NpuMHMMaTh MO MHTEPNONALWK;

t - MeHbLAas 13 TOSLLWMH CBapUBaEMbIX SIEMEHTOB.

(N3meHeHHasn pegakumst, Mam. N 1).

14.2 BonToBbLlIe coeaAUHEHUA

14.2.1 [Ona 60nToBbIX COEAMHEHW SMIEMEHTOB CTaslbHbIX KOHCTPYKUMIA criedyeT ApuMeHsTb 6ommel cormacHo Tabmmuam M.3-1.7, .9
(npurnoxenve ).

(N3meHeHHasn pegakums, Mam. N 2).

14.2.2 Bommbl criegyeT pasmelwaTtb cormacHo TpeboBaHusaM Tabmmubl 40, npy STOM-B CTblKax M B y3fax - Ha MUHMMarlbHbIX
pPacCTOsIHUSX, @ COeAMHUTESTbHbIE KOHCTPYKTMBHbIE GOITTbI - HA MaKCUMaribHbIX PACCTOSHUSIX.

Mpw NnpyKpenneHWn yronka ofgHon noskon 6orramu, pasmewiaeMbiMy B LLAXMATHOM Nopsigke, OTBEPCTUE, Hauboree yaaneHHoe OT ero
KOHLIa, criefyeT pasmeLaTb Ha pucke, Grivkanen K ooyLLKY.

14.2.3 bonTbl Kracca TOYHOCTU A criefyeT NPUMEHATb NS COeQUHEHWA, B KOTOPbIX OTBEPCTUSI NPOCBEPIIEHLI HA NMPOEKTHLIN AMameTp B
CcOoBpaHHbIX ArieMeHTax, Ui No KOHAYKTOpaM B OTAEMbHbIX ArieMeHTax v getarnsx, v npocBeprieHbl Ui NPpoAaBieHbl Ha MEeHbLLMIA AuaMeTp

B OTAesbHbIX AeTarndax c nocneuyrou.\elh paccaepnoskoﬂ 00 NPOEeKTHOro gnameTpa B CO6paHHbIX AneMeHTax.

Bosrbl knacca To4HOCTN B B MHOro60TOBbLIX COeAUHEHMSIX CrieayeT NPUMEHSITb ANt KOHCTPYKLIMIA M3 CTanm € NMpeaesiom Teky4ecTu 4o
540 H/mm2 .
B coeauHeHusx, roe 6osrbl paboTaloT NpeMMyLLECTBEHHO Ha pacTsxeHue, creayeT NnpumMeHsaTb 6oIThbI Knacca To4HOCTW B unn 6osmbl ¢

KOHTPOJIMPYEMbIM HaTAXEeHUEeM.

(N3ameHeHHas pegakuus, Mam. N 5).

14.2.4 BonTbl, UMetoLLMe MO AfMHE HEHAape3aHHON YacTu YHaCTKN C PpasnvyHbIMU AvaMeTpamu, He criedyeT NPUMEHSITb B COeONHEHMSIX,
B KOTOpPbIX 3TN 6OMTLI paboTatoT Ha cpes.

14.2.5 Pe3bba 6osra, BOCNPYH/MALOLLETO CABUraloLLee ycunme, B drieMeHTax CTPYKTYPHbIX KOHCTPYKLIMIA, OMOP JIMHUIA 3rieKTponepeaayn
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N OTKPbITbIX pacnpeaenmrerbHbiX YCTPOMCTB, a Takke B COEAUHEHUSIX MPY TONLMHE HAPYXHOTO 3rieMeHTa 40 8 MM, JOTKHA HAXOAUTLCS BHE
nakeTa CoedMHsIEMbIX ANIEMEHTOB; B OCTarbHbIX Criydasx pe3bba Gosra He fortkHa BXoAuTb Briybb oTBEpCTUSt Goriee Yem Ha MosioBMHY
TOSILLWHBI KpaHero aremMeHTa CO CTOPOHbI Faliku Win CBbILLe 5 MM.

14.2.6 YcTtaHoBrmBaTh Wanbbl Ha 6osrel cneayeT no CI170.13330.

B pacueTtHbIx coegnHeHusix ¢ 6onramm KrnaccoB TOMHOCTU A 1 B (3a uckrtodeHreM KpenneHus BTOPOCTENEHHbIX KOHCTPYKLMIA) crieayeT
npegycmaTtpuBaTs Mepbl MPOTYB CAMOOTBUHUMBAHUA raek. PelieHns no NOCTaHOBKE NPYXWHHBIX LWAarb, BTOPbIX raek uim Apyrmx crnocobos

3aKpenrneHua raek OT-caMoOTBUHYMBAHUA OOJSTPKHbI ObITb YKa3aHbl B pa6qu|x YyepTexax ctagun KM.

(N3meHeHHas pegakums, Mam. N 2, 5).

14.2.7 Ha cKoLLeHHbIX MOBEPXHOCTSIX COeaMHAEMbIX AeTanen U anemMeHToB (BHYTPEHHWE rpaHu MOMOK ABYTAaBPOB U LWBEMNEPOB) NoA
rofioBkv 6OMTOB UK raviku cregyeT ycTaHaBMBaTh KOChle Laibbl.

14.2.8 uameTp oTBEPCTUA Ans BOSTTOB B 3fIEMEHTaXx U3 NpokaTa JOfMKEH COOTBETCTBOBATL NpumeyaHuo 1 Tabrmupl 40.

Tabmmua 40

XapaKkTepucTuka pacCcToOSHUS U NpeAena TEKYYeCTU COeANHSIEMbIX SNTEMEHTOB PaccTosiHve npu pasmeLleHun
6ontoB

1 PacctosiHne MexXxay LeHTpamu OTBepCTVIVI ana 6onToB B no6om HanpaeneHuu:
a) MUHUMalnbHOE!

npu R, <540 Hmm2 2,5d
npu Ry, =540 Hmm 2 3d
6) MakcumanbHoe B KpanlHWX psaax npu oTCYTCTBUM OKaNMASIOLLMX YTONKOB NPU PacTSXEHUN U CxaTun 8d vunn 12t

B) MakCUManbHOe B CPeAHNX PSAAX, a Takke B KPanHWUX pAAax npy HanmuMm okanMnaoLWwmx yronkos:
npw pacTsxeHun 16d unu 24t
npu cxatum 12d wnn 18t
2 PaccTtosiHne OT ueHTpa oTBepcTusi Ans 6onta Ao kpasi anemeHTa
a) MUHVMManbHoe BOOSb YCUMUSE:

npv Ry,, <540 Hmm 2 2d

npuv Ryn =540 H/mm 2 2,5d

6) TO e, nonepek ycunusi:

npu 06pesHbIX KPOMKax 1,5d
npv NPoKaTHbIX KpOMKaXx 1,2d
B) MakcumarsnbHoe 4d vnn 8t
r) MUHUMarnbHoe Bo OPUKLMOHHOM coeanHeHun npu ntoboi kpomke 1 NioboM HanpaBneHnn yecunms 1,3d

3 PaccTosiHne MMHUManbHoe Mexay LeHTpaMu OTBEPCTUI BAOMb yeunusa ans 6ontos, pasmeliaemsix B u+1,5d

LiaxmaTHOM nopsake

O6o3HayveHus, npuHamsie 8 mabnuye 40:

d - anameTp oTBepcTUs ans 6onra;

t - TonwmHa Haubonee TOHKOTO HAPYXXHOTO AMEMEHTA;

U - paccTosiH1e MonepekK yCunus Mexay psaaMu OTBepCTUi.

MpuMeyvaHns

1 OnameTp OTBEPCTUI CriedyeT NpUHUMaTh: Anst GONTOB Knacca TOUHOCTH A - & =dj,; Ans 6ONTOB Knacca TOYHOCTU BB KOHCTPYKLMsiX onop B,

OPY nKC - & =dfy +1 mm, B ocTanbHbIx cnyyasx - ¢ =dy + (1; 2 unm 3 Mm), rae - anameTp Gonta.

2 B 0gHOGONTOBLIX COEANHEHNSX ANEMEHTOB PeLIeTKN (PackoCoB M Pacrnopok), KPOMe MOCTOSIHHO paboTalolwmx Ha pacTskeHWe, Npyu TonmHe
aneMeHToB A0 6 MM u3 cTamu ¢ npegenom Tekydectu Ao 375 H/mMm2 paccTosiHie OT kpasi anemMeHTa [0 LieHTpa OTBEpPCTMS. BAOJSb YCUNUS
npuHumatoT 1,35d (6e3 gonycka npu U3roTOBMEHUM AMEMEHTOB B CTOPOHY YMEHbLLEHMS!, O YeM [IOMMKHO ObIThb YKa3aHo B MPOeKTE).

3 I'Ipm pasMmelieHnumn 60NnTOB B LUAXMaTHOM nopagke Ha pacCctodAHUU, HE MEeHee YKa3aHHOro B nosvuuu 3, ceyeHue anemeHTa .An cnenyet
onpenenaTtb C y4eToM ocrnabnexus ero 0TBEepPCTUAMMU, PACNOSIOXKEHHbIMU B OOHOM CeYeHunn nonepek ycunma (He no 3v|rsary).

4 Ina OpUKLMOHHBIX COEAUHEHWIN C OOHOW MMOCKOCTbIO TPEHUS MUHMMAalbHOE paccTosHue Mexay bontamu cnegyet npuHumath 3d Ans cranen
C npegenom Tekyyectu cabiwe 375 Hmm 2.

5 B coeanHsieMbIx aneMeHTax U3 ctanu ¢ npefenom tekydectu go 540 H/mm 2 gonyckaeTcs yMeHbLUeHUE pacCTOsHUS OT LeHTpa 6onTta o kpas
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3MNeMeHTa BAOSb YCUIIUS U MUHUMAnbHOMO PacCTOSHUSI Mexay LieHTpamu GonToB B criydae pacyeTa C y4eTOM COOTBETCTBYHOLMX KoadduLeHTOB
ycnoBunin paboTbl coeAuHeHU cornacHo TpebosaHuam 14.2.9.

Tabrmua 40 (MiameHeHHast pegakuus, Mam. N 5).

14.2.9 PacyetHoe ycurme, KOTOpoe MoXeT ObiTb BOCMPUMHATO OA4HMM GOJSTTOM, B 3aBMCMMOCTM OT BMOA HAMPSXKEHHOro COCTOSIHWS
creqyeT onpeAensTb no hopmMyram:

npu cpese
Nys = Bpsdpnns e s (186)
npu cMATUN
Nyp = Rppdp 22V Ye S (187)
npuv pacTaXxeHmn
Ny = RygHpm Ve (188)

roe Ry, Fay, Ry - pacyeTHble ConpoTUBIIEHUS OOHOBOITTOBBIX COEANHEHMIA,

A, v 4, - nrowaam ceveHun ctepxHsa 6orra 6pyTTo 1 pe3bboBOI YacTU HETTO COOTBETCTBEHHO, MPUHMMAaeMble cornacHo Tabrmue I.9;
2, - YUCTIO pacyeTHbIX CPe3oB oHOro Gora;

&, - HAPYXKHbIV AvameTp cTepxHs 6osra;

3 f- HaMMeHbLLIAs CyMMapHas TOJLLWHA COeAMHAEMbIX 3MeMEHTOB, CMMHAEMbIX B OAHOM HanpaBrieHny;

¥, - KO3dhdpuumeHT ycrioBumii paboTel, onpeaensemelii no Tabrmue.1;

¥ - KO3hpuLmeHT ycrioBumin paboTbl GOTOBOro CoeAnHEHVs, onpeaensemMsiin no Tabnmue 41 1 npyHMMaeMslii He 6onee 1,0.

Tabrmua 41

XapakTepucTvka coeanHeHns KoadhdpuumeHT ycnosuii paboThbl
coeanHeHus v,

1 MHoroGonToBoe B pacyeTax Ha cpe3 U cMaTue npu bonTtax:

a) knacca To4YHocTn A 1
6) knacca To4HocTH B 0,9
2 OpgHoGonToBoe 1 MHOro6onToBoe B pacyeTe Ha cMaTue nNpu a = 1,5d u s = 2d B aneMeHTax KOHCTPYKL MU 13 0,8

cTanu c npegenom Tekyyectu o 540 Himm 2

Ob6o3HaqeHus, npuHsmsie 8 mabnuue 41:

a - paccTosiHve BOOSb YCUNWA OT Kpasi anemMeHTa Ao LeHTpa bnuxainiero oTBepcTus;
d - guameTp oTBepcTus Ans Gonta;

S - paccTosiHMe BAOMb YCUIUS MeXay LLeHTpaMu OTBEPCTUN.

MpymevaHus

1 KoachcpnumeHThl, ycTaHOBMNEHHbIE B NyHKTax 1 1 2 HacTosiwen Tabnuubl, cnegyeT yuuTbiBaTb OA4HOBPEMEHHO.

2 lNpu 3HaYEHNAX PACCTOAHUMN & U S, MPOMEXYTOYHbIX MEXAY YKasaHHbIMU B MYHKTE 2 HacTosALel Tabnuubl n B Tabnuue 40, koaddUUNEHT v,
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cnepyeT onpeaensATb MMHENHOW MHTepnonsauunen.

Tabrmua 41 (NameHeHHas pegakums, Nam. N 3, 5).

14.2.10 MNpwu gencteum Ha GormroBoe coeamnHeHve curbl N, NPOXoAALLEN Yepes LIeHTP TSHKECTU COeaVHEHWsI, pacnpeaerieHe 3TN Curbl
mMexay 6onramu criegyeT NpYHUMaTL paBHOMEpPHbIM. B 3ToM crnydae yvcrio 6osToB B coeavHEHWM crieyeT onpeaensiTb no oopmyre

72NNy (189)

roe Mymm - HAUMEHbLLEE U3 HAYEHWA Ny, , Moy U Ny , BbIUMCTIEHHOE CorracHo TpeGosanuam 14.2.9.

B cnyvasx, korga-B-CTblke pacCTosiHue | Mexay KpavHiMu GormamMu BOOSMb CABUraloWwero ycurmsi npesbiwaeT 16d, 3HaveHve n B
opmyre (189) creqyeT yBenmumBaTh NyTeM AereHus Ha koadpdpuumeHT f=1-0,005({/d -16) , npuHuMaembln paBHbIM He MeHee 0,75. 310
TpeGoBaHWe He YUUTLIBAETCS) NPU OEVCTBM YCUIIS N0 BCEMN ASIMHE COeaMHEHVS (HanpuMep, B MOSICHOM COeAMHEHUN Bariku).

14.2.11 lNpun gencteum Ha 6OATOBOE COeaAMHEHNE MOMEHTA, BbI3bIBAOLLErOo CABUM COEaVHAEMbIX 3NIEMEHTOB, pacnpeaeneHe yeunui
Ha 6osTTbI crieayeT NpUHMMAaTh NPOMNOPLIMOHANBHO PACCTOSIHMSIM OT LIEHTPa TSXKECTU COEAMHEHMS [0 paccMaTpusaeMoro 6ora.

Yourve B Hanboree HarpyxeHHOM 60ITe’ Vy pyay HE AOMKHO MPEBbILATL MEHbLUIEro U3 3Ha4YeHUA 1, U My, , BBIUMCIIEHHBIX COTIacHO
TpeboBaHusim 14.2.9.

14.2.12 MNpn 0gHOBPEMEHHOM AEVCTBUM HA BOMTOBOE COEAMHEHME CUTbl 1 MOMEHTA, AEVCTBYHOLLYIX B OAHOW MIIOCKOCTM M Bbi3biBaOLLYX
CABUI COeaVHSIEMbIX 3reMeHTOB, BOJTTbI CriefyeT NMpoBeEPsATbL Ha paBHOAENCTBYOLEE ycunve. B Hanbonee HarpyxeHHom 6osre, OHO He
AOITKHO MPEBbILLATE MEHBLUETO W3 3HaYeHW My, i Ny, | BbIUMCTIEHHbIX corriacHo Tpebosaruam 14.2.9.

14.2.13 Tpu oQHOBPEMEHHOM AEWCTBMM Ha OOITTOBOE COEAVHEHME YCWIMIA, Bbi3blBAlOLLMX CPE3 U pacTskeHue 6omroB, Haubonee
HanpsiXeHHbIM 6O, HapsiAy ¢ nposepkor nNo chopmyne (188), creqyeT NnpoBepsAThL No opMyrne

SO M0+ 0 WP <1 (190)

roe W, n N, - yourmsi, oeicTBytolLyie Ha GOIT, cpe3sbiBaloLLEe 1 pacTsrvBatoliee COOTBETCTBEHHO;

M., My - pacyeTHble ycurms, onpefensiemMble cornacHo Tpeboarusam 14.2.9.

14.2.14 B kpenneHusax ogHOro arnemMeHTa K ApyroMy Yepes NpoKagku Un-mHble MPOMEXYTOYHbIE 3rIEMEHTbI, @ Takke B dfieMeHTax ¢
OOHOCTOPOHHEN HaKragKow YMcro 6OSTOB MO CpaBHEHMIO C pacyeToM criegyeT yBermumeatb Ha 10%.

Mpu KpenneHUsix BbICTYMAKOLYX MOMOK YrONKOB WM LLBEJUIEPOB C MOMOLLBH KOPOTHILLIEN YMcrio GOTTOB, NPUKPENTAIOLMX KOPOTbIL K
3TOI MOrKe, Mo CPABHEHMUIO C pe3ynbTaToM pacyeTa crieayeT yBenmumBath Ha 50%.

14.2.15 ®yHoameHTHble (aHKepHble) 6omThl criegyeT NPoBepsTh cornacHo Tpebosanmsim CM143.13330.

14.3 ®pUKLMOHHbIE COeAMHEHUSA (Ha BONTax C KOHTPONMPYeMbIM HaTAXKEeHUE M)

14.3.1 ®pUKUMOHHBIE COeaVHEHNS, B KOTOPbIX YCUNa nepeaatoTcs Yepes TpeHWe, BO3HUKAIOLEE MO CONprKacatoLLMMCsi MOBEPXHOCTSAM
COEQIMHAIEMbIX 3rIEMEHTOB BCIEACTBUE HATsKEHU GOITTOB C KOHTPOIMPYEMbIM HATSXKEHUEM, CrieayeT NPUMEHSITh:

B KOHCTPYKUMSIX M3 CTarm C npedernom TekydecT cBbile 375 H/MM2Z M HenocpeACTBEHHO BOCMPUHUMAIOLYX MOABWKHbIE,
BUOpaLWOHHbIE U ApYrye AUHAMUYECKME HarpysKu;

B MHOTOGOSTOBbLIX COEAMHEHUsX, K KOTOPbIM MNPeAbsBIAOTCA MOBbllLeHHble TpPeGoBaHMs B  OTHOWEHUW OrpaHMYeHVs
AedopMaTUBHOCTW.

(N3meHeHHasn pegakums, Mam. N 2).

14.3.2 BOo (bpvKUMOHHBIX COEAMHEHMAX criedyeT NpuMeHaTb GOMTbl, raikv v Wanbbl cornacHo TpeboBaHuaM 5.7 C yBenmMyYeHHbIMU
pasmMepamMu rofiloBOK M raek ¢ COOTBETCTBYIOLLMMMU LLaibamu.

Borbl cnegyeT pasmew@aTb cornacHo TpeboBaHuam Tabmmubl 40.
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(N3meHeHHas pepakuus, Mam. N 2, 5).

14.3.3 PacyeTHoe ycurime, KOTOpOe MOXeT ObiTb BOCMPUHSATO KaXOOW MIOCKOCTbIO TPEHWSI 3MEeMEHTOB, CTAHYTbIX OfHUM Gorrom ¢
KOHTPOMVPYEMbIM HaTsXKEeHVEM, crieflyeT onpeaensTe no dopmyre

Cpp = RorApnhh ¥ (191)
roe Ry, - pac4eTHoe COMpOTVBIIEHVE pacTsXeHV0 OAHOBOMTOBOro CoOeAnHEHS, onpeaensaemoe cornacHo Tpebosanuam 6.5;
A, - nrowaak cevyerns 6osra no pesbbe, NpuHMMaemas corrnacHo Tabnvue .9 (npuroxenue IM);
H - KOatbhMUMEHT TPEHWS, NTPUHUMAEMBII Mo Tabnmue 42;
¥ - KO DULMEHT, MPUHAMaeMbIii no Tabnmue 42.

(NameHeHHasn pegakumst, Mam. N2,5).

Tabrmua 42
Cnocob 06paboTkM (O4NCTKM) COEAMHAEMBIX NOBEPXHOCTEN KoathpuLMeHT TpeHust | KoathduUNEHT ¥; MpU KOHTPOSE HaTsKeHWst 6oNnToB
NO MOMEHTY 3aKpy4vMBaHUsi NPU Pa3HOCTU
HOMWHanbHbIX AUaMeTpoB OTBEPCTMI U BONTOB §,
MM, MpU Harpyske
AOuHaMmu4yeckon & =3-6; OnHaMmuyeckon &=1;
cTatnyeckon 5=5-6 cTatuyeckon &=1-4
1 OpobemeTHbIn nnu apobecTpyiiHbli ABYX NoBepxHocTen 6e3 0,58 1,35 1,12
KOHcepBaLum
2 MNa3onnameHHbI AByX NOBEpPXHOCTEN 6e3 KoHcepBaLum 0,42 1,35 1,12
3 CTanbHbIMM LWeTKamu AByX NoBepxHocTen 6e3 koHcepBaLum 0,35 1,35 1,17
4 be3 obpaboTku 0,25 1,70 1,30
Mpnmevanue - Mpy KOHTPoONe HaTsXeHWs BONTOB MO Yriy NOBOPOTAa ravikn 3HaYeHus ¥, cnedyeT ymHoxaTtb Ha 0,9.

14.3.4 TMpw pencTBMM Ha PPUKLMOHHOE coeduHeHue curbl N, Bbi3biBAKOLE CABUM COeQMHAEeMbIX SNIEMEHTOB M NMPOXoAsLlen Yyepes
LIEHTP TSXECTU COeAUHEHNS, pacnpeaernieHne 3Tom curbl Mexxay 6orramu criegyeT NPUHYMaTL paBHOMEPHbIM. B aTom criyvae uucrio 6osros
B coeavHeHWV criegyeT onpeaendTb no dopmyrne

HEN;(QEJ.HKYEJYC) ’ (192)

roe %y - pacyeTHoe ycurive, onpegernsiemoe no copmyrie (191);

K - YMCIIO MSI0CKOCTEN TPEHUA coeaunHAEMbIX AJIEMEHTOB;

v, - KO3hpuLMeHT ycroBumin paboTbl, MPUHMMaeMbIi No Tabnuue 1;

¥y - KO3MMULMEHT yCrioBuin paboTbl PUKLMOHHOTO COEAMHEHWs, 3aBUCALLMA OT yucra n BorToB, -HE0BXoAUMbIX AN BOCMPUATUS

pac4yeTHoro ycunmsa, n I'IpI/IHI/IMaeMbIVI paBHbIM:

0,8 npwu # =5;
0,9 npubs=4n <10;
1,0 npu 2 =10.
14.3.5 lMpun genctBuM Ha PPUKLNOHHOE COEAMHEHME MOMEHTa WM CUrbl U MOMEHTA, Bbi3biBAKOLLWMX COBUM COEAMHAEMBIX SNIEMEHTOB,
pacnpeeneHve ycunui Mexay 6onramu cnegyeT npyHumMaTh cornacHo 14.2.11 1 14.2.12.

14.3.6 lNpu penctBuM Ha PYKLMOHHOE coeauHeHve MomMumMo cwrbl N, Bbi3blBalOWEW COBUM COeAVMHAEMbIX 3reMEHTOB, cwiibl F,
BbI3bIBalOLLEN pacTskeHne B 6orrax, 3HadyeHne koadhdumumeHTa v, , onpeensemoe cormacHo TpeboBanuam 14.3.4, criefyeT ymHOXaTb Ha
koadbduumeHT (1- ;7 5, ), roe M - pacTarMeaioliee ycurve, NpuxoasLLeecst Ha oauH 6orr, 5, - younue HaTskenuss Gorra, npuHuvaemoe
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paBHbIM 5, = Ry, .
(NameHeHHasn pegakums, Mam. N 2).

14.3.7 OuameTp 6omrra BO PPUKLUMOHHOM coeavHeHUM criedyeT MpuUHMMAaTb Npu YCroBuM i =4dy, roe ¢ - CyMMapHas TonuyHa
CoeIMHAEMbIX 3fleMEHTOB, CABUraeMbIX B OAHOM HanpaBrieHw, d; - ouameTp borra.

Bo (bpMKLI,VIOHHbIX coeavHeHVsIX ¢ 6051b LM Yucriom 6oITToB KX AnameTp cregyeT Ha3HavYaTb BO3MOXHO GankwimM .

14.3.8 B npoekTe OorvkHbl OblTb yKa3aHbl Mapku cTarm U MexaHudeckue cBoicTBa 6ormoB, raek u wawb n obosHayenus HL, no
KOTOPbIM OHW AOIDKHbBI-MOCTaBMATLCH, CNocob 06paboTkun CoeAnHAEMbIX MOBEPXHOCTEN, OCEBOE yeurve &, , MpuHumMaemoe cornacHo 14.3.6.

14.3.9 lMpu npoekTMpoBaHMM OPUKLMOHHBIX COeAVHEHU crielyeT obecneyrBaTe BO3MOXHOCTb CBOOGOAHOIO AOCTYMa Al YCTaHOBKM
00JTTOB, MIIOTHOMO CTSATMBAaHYS NakeTa 6orraMm 1 3aKpy4dMBaHUsA raek ¢ NPUMEHEHVEM OVHAMOMETPUYECKIMX KITtOYEW, raikoBepTOB 1 Ap.

14.3.10 Ons 60/TOB C KOHTPOSMPYEMbIM HaTSKEHMEM C YBEMMYEHHBIMU PasMepamMu rosioBOK M raek U npu pasHoCTU HOMUHAIbHbIX
AMameTpoB oTBepCTUs 1 Gonra-He Goree 3 MM, @ B KOHCTPYKLMSIX U3 CTarM C BPEMEHHBIM CONPOTUBIIEHNEM He HWke 440 Himm? - He Gornee
4 MM, ycTaHaBnMBaeTCs oaHa Lwaiiba noa ravky.

(N3meHeHHasn pegakums, Mam. N 5).

14.3.11 PacyeT Ha NpPOYHOCTb COEAMHAEMbIX. 3NIEMEHTOB, OCMabrieHHbIX OTBEPCTUAMWU BO (PPUKLMOHHOM COeavHeHwW, criegyet
BbINOMHATL C Y4ETOM TOrO, YTO MONIOBUHA YCUIMS, NMPUXOASLLErocs Ha kaxabli 6orm, nepefaHa curamu Tpexusi. [py 3ToM npoBepky
ocrnabreHHbIX ceuyeHwid crieflyeT BbINOMHATL: NPU MOABWKHbLIX, BUOPALMOHHBIX U APYIMX AVMHAMUYECKUX Harpyakax - Mo NroLaay ceyveHus
HETTO 4, ; Npu CTaT4eCKMX Harpyskax - No nrowaamn ceveHnst 6pytTo A (npu 4, = 0.35.4) 6o no ycrosHoW nriowaan Ay = 1184, (npu
A, =0,854).

14.4 MNosicHble coeaAnHEeHUA B COCTaBHbIX 6ankax

14.4.1 CBapHble 1 (PPUKLMOHHbIE MOSICHblE COEAMHEHUS COCTaBHOW ABYTaBPOBOMW Garku credyeT paccuuTbiBaTb MO opmyram
Tabrmupsl 43.

|_|pl/l OTCYTCTBUW NonepeYHbIX peGep XEeCTKOCTH AnA nepenayn HenoaBWwkKHbLIX COCPenOTOYEHHbIX HAarpy3okK, NpUnoXeHHblX K BepxHemy
NoACYy, a TaKkke npu NPpUoXxXeHum HEMOABWOKHOW COCpe/J,OTO‘-IeHHOVI Harpy3ku K HWKHEMY NOACY HE3aBUCUMO OT Hannuna pe6ep XXeCTKOoCTun B
MeCTax NPpUroXXeHna Harpy3ku noACHble CoeguHeHua crenyeT pacCynTbiBaTh Kak aAnd NMOABVDKHOM Harpysku.

CBaprIe LBbl, BbINOJIHEHHbIE C MPOBAPOM Ha BCIO TONWMHY CTEHKU, CriefyeT CHYMTaTb PaBHOMPOYHbIMU CO CTEHKOW.

Tabrmua 43
XapakTep Harpysku MosicHble coeanHeHnst dopmynbl Ana pacyeTa NOsiCHbIX COeAMHEHUIA B COCTaBHbIX 6ankax
HenopeuxHas CsapHble Tf(xﬁfﬁcfﬂwf}fc) =1 (193)
TH(npyks Ryg¥,) £1 (194)
®PUKLUOHHbIE Tl oy 0 =1 (195)
MoasmxHas CBapHble (ABYCTOPOHHME LUBbI) [ 2
i =1 (196)
2Prkp R,
2 2
K ) Y (197)
2Py R
DPUKLMOHHBIE SW
SNE FEE 21 (198)
Oon ke
Ob6o3HayveHus, NpuHsmsie 8 mabnuue 43:
T= (% /I - copuratowee nosic ycunue Ha eavHWLY AVIHbI, Bbi3bIBAEMOE NonepeyHoii cunon (! (3gecb S - cTaTuyeckuii MOMEHT BpyTTo rnosica
6anky OTHOCUTESIbHO LLeHTpanbHOM ocu);
N - YACIO YITIOBbIX LUBOB: NP ABYCTOPOHHUX LIBAX N =2, NPY OAHOCTOPOHHUX N =1;

NormaCS 4.x® (NRMS10-16269) www.normacs.ru 14.11.2023 ctp. 77 n3 138


kodeks://link/d?nd=564556508&point=mark=000000000000000000000000000000000000000000000000007DS0KD
kodeks://link/d?nd=1302426777&point=mark=000000000000000000000000000000000000000000000000007DC0K6

CI 16.13330.2017 CtanbHble KOHCTPYKLUUM C 28.08.2017 pevictByeT, B3ameH

i, ¥ - napameTpbl, onpepensiemble no 14.3.3, 14.3.4;

V:",’f}'ﬂFn ffsf— [iaBrneHne OT COCPEOTOYEHHOrO rpy3a &, Ha eAVHWLY ANWHbI, onpefenseMoe ¢ yyeTom TpeGosanuit 8.2.2 u 8.3.3 (ans

HenoABMWKHBIX rpy30B ¥ ¢ =1);
YWY - KOOPULINEHTBI HaIeXHOCTU MO Harpyske, npuHMaemele no CIM20.13330;

S - Lar fosicHbIX 60NTOB;

- KO3(hPULMEHT, NPUHUMaEMbI paBHbIM: =0,4 nNpu Harpyske No BepxHemy nosicy Ganku, K KOTOpOMYy MpuUcTporaHa cteHka, U %=1,0 npu
OTCYTCTBUW NPUCTPOXKKA CTEHKU U NPU HArpy3Kke Mo HKHEMY MosCy.

14.4.2 B 6ankax ¢ PUKLUVOHHBIMU MOSICHBIMU COEAVHEHUSMW C MHOTOJIMCTOBBIMU MOSICHBIMW MakeTaMu MPUKPENNEHMe Kaxaoro 13
JMCTOB 32 MECTOM CBOEFO TEOPETMHECKOro obpbiBa criedyeT pacCcuUTbiBaTb Ha MOJIOBUHY YCWIMSI, KOTOPOE MOXET ObiTb BOCMPUHSTO
ceyeHem rwmcTa. [pukpenrieHve Kaxaoro nMcTa Ha yvacTke Mexay AeNcTBUTENbHbIM MecToM ero obpbiBa U MecTom obpbiBa
npeablgyLLero ymcTa criedyeT paccuuTbiBaTb Ha NONHOE YCUIMe, KOTOPOE MOXET ObiTb BOCMPUHATO CeYEHNEM fCTa.

15 TpeGoBaHMA NO NPOEKTUPOBAHMUIO 30aHNNA, COOPYXKEHMN U KOHCTPYKLIMN

15.1 PaccTosiHMA Mexay TeMrepaTypHbIMA LUBaMX

PacctosiHmna | mexay TemnepaTypHbIMU WBaMWU CTarbHbIX KAPKACOB OAHOSTAXHbIX 30aHUA N COOPYXEHWA He OOSPKHbI MPEeBbILATbL
HanborbLULMX 3Ha4eHUN [, , NpuBEeAEeHHbIX B Tabrmue 44.

Mpw npeBblLLeHM Goree YeM Ha 5% npuBefeHHbIX B Tabmviue 44 pacCTosHWI, a Takke NP yBEIMYEHUN XEeCTKOCTU Kapkaca CTeHaMu
WM OPYrYMU KOHCTPYKLUMSIMM B pacyeTe crieyeT YuUThbIBaThb KMmaTudeckue TemnepaTypHble BO3OeWCTBUS, Heyrpyrvie aecbopmanum
KOHCTPYKLIMI M NOAaTIMBOCTb Y3r0B.

Tabrmua 44
XapakTepucTtuka Haunbonbluee paccTosiHue 7, ,
M, MPY pacyeTHOM
Temnepartype Bo3ayxa, °C,
(4.2.3)
30aHNS 1 COOPYXeHUs HanpasreHns t=-45 t<-45
OTannveaemoe 3naHve Mexzay TeMmnepaTypHbIMy LWBaMmn Baonb 6rioka (Mo AnviHe 3paHust) 230 160
no wrpuHe 6noka 150 110
OT TeMnepaTypHOro LBa WM Topua 3haHua 40 .Ocu OGnuxainwen 90 60
BEPTUKANbHON CBA3M
HeoTtannueaemoe 3gaHue v ropsauunin | mexay TemnepaTypHbIMU LWBaMu BAONb 6noka (No AnvHe 3gaHns) 200 140
uex
no WwrpuHe Groka 120 90
OT TeMmnepaTypHOro LBa WM Topua 3AaHua [0  ocu Brvxanwen 75 50
BEPTUKaNbHON CBA3N
OTKpbITasi 3cTakaga Mexay TemnepaTypHbIMUY LWBaMu BOOSb 6roka 130 100
OT TemnepaTypHOro liBa uWNM Topua 34aHWa [0 ocu  Bnvxailen 50 40
BEPTUKaNbHON CBA3N
MpumeyaHve - Mpyu HanuuMu mexgy TemnepaTypHbIMU LUBaMU 30aHUS UMM COOPYXEHWSA [OBYX BepTUKanbHbLIX CBA3EW pacCTOsHUE Mexay
nocnegHNMM B OCSX He AOSMKHO Mpesblwath: Ana 3gaHun - 40-50 M n Ans oTKpbITbIX acTakad 25-30 M, npy 3TOM /AnA 34aHWA N COOPYXEHWUN,
BO3BOAMMBIX MPU pacyeTHbIX TeMnepaTtypax t< MuHyc 45°C, AOMKHbI NPUHUMATBLCS MEHbLUME U3 YKa3aHHbIX PACCTOSHUIA.

15.2 ®epMbl U CTPYKTYpPHbIE NNUTbI NOKPbLITUN

15.2.1 Ocu crepxHeln hbepM u CTPYKTyp criedyeT LeHTpMpoBaTb B Y3rax Ans CBapHbIX depm Mo LEeHTpam TSXeCTU CeueHuin (C
OKpyrreHvem o 5 Mm), a Ans 60MTOBbIX - MO PUCKaM YrorkoB, GribkanLmx K OOYLLKY.
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Ecrm cmeleHne ocelt nosicoB hepM Mpu U3MEHEHUM CeYeHun He npeBbiwaeT 1,5% BbICOTbI MOSICA MEHbLUENO CEYEHUsi, OHO He
yyuTbiBaETCS.

MNpu-HaANYMN SKCLEEHTPUCUTETOB B Y3riax afieMeHTbl hepM U CTPYKTYP CrielyeT pacCuUTbiBaTb C YY4ETOM COOTBETCTBYIOLLMX U3rnbatoLLmX
MOMEHTOB:

Mpy NPUNOXEHWM Harpy3oK BHe Y3roB epM nosica OOrpkHbl OblTb paccyuTaHbl HA COBMECTHOE AeViCTBUE NPOAOSbHBLIX YCUIA 1
M3rnbaoLLX MOMEHTOB.

(MameHenHas pegakups, Mam. N 5).

15.2.2 Mpw pacyeTe NAOCKUX hepm CoeaMHEHMS1 ANIEMEHTOB B y3rax (oepM NPYHUMAIOTCS LLAPHUPHBIMMU:

Npy CEYEHUIX ANEMEHTOB M3 YroJIKOB UIv TaBPOB;

npv ABYTaBpoBbIX, H-06pasHbix ¥ TpyGUaThIX CEHEHMAX SNIEMEHTOB, KOra OTHOLLEHVE BbICOTbI CEYEHUs! h K ANWHE aneMeHTa | Mexay
y3ramwu He npeBbiwaeT: 1/15 - Ans KOHCTPYKLMIA, SKCITyaTUPyeMbIX B paioHax C pacyeTHbIMWU TemnepaTypamu Hwke MuHyc 45°C; 1/10 - gna

KOHCTPYKLIUIA, SKCMIyaTUPYeMbIX B OCTaMbHbIX paroHaXx.

Mpy NPeBbILEHUN YKa3aHHbIX OTHOLLEHW & (i CieflyeT yuMTbIBaTb OOMOSHUTENMbHbIE M3rMBatoLLyie MOMEHTbI B SfIEMEHTaX OT XECTKOCTU
y3rioB.

(N3meHeHHasn pegakumst, Mam. N 1).

15.2.3 PaccTosiHve mexay KpasMu aieMeHTOB peLLeTKU 1 nosica B y3rax cBapHbix doepm ¢ dhacoHkamu a criegyeT npuHumaTth 6f - 20
MM < g <80 MM (34echb { - TonwmHa PaCoHKN, MM).

Mexay TopLiamu CTbIKyeMblX 31ieMEHTOB MOsiICOB PEPM, NMEPEKPbIBAEMbIX HAaKINaaKkamu, crneayeT OCTaBMATb 3a30p He MeHee 50 MM.

®driaHroBble CBapHble WBbI, MPUKPENnSoLye arieMeHTbl pellieTku epm k dpacoHKam, criefyeT BbIBOAUTL Ha Topel, 3afieMeHTa Ha AnvHy
He meHee 20 mMm.

(N3ameHeHHas pepakuus, Mam. N 5).
15.2.4 B y3nax depm ¢ nosicamu u3 TaBpoB, ABYTAaBPOB U OAVHOYHBIX YFOFKOB KpernreH/st hacoHOK K Morikam MosicoB BCThIK crieyeT
OCYLLECTBMATL C NPOBAPOM Ha BCHO TOMWMHY pacoHKW. B KOHCTpyKUMAX rpynnbl-1, @ Takke aKCnryaTMpyeMbiX B pavioHax Mpu pacqeTHbIX

TemnepaTypax Hwke MuHyc 45°C npumMbiKaHue y3roBbiX haCoHOK K MosicaM criedyeT BbIMONHATbL corracHo npuroxenno K (tabmmua K.1,
nosvuus 7).

15.2.5 lMpu pacyeTe y3rnoB pepM CO CTEPXHSMM TPYD4YaToOro u OBYTABPOBOrQO CEYEHWA W MPUKPENIEHNEM 3NIEMEHTOB pELLETKU
HenoCcpeACTBEHHO K nosicy (6e3 hacoHOK) B COOTBETCTBMM C NPaBUramMun NPOEKTUPOBaHMS CrieQyeT NPOBEPSATh HECYLLYIO CMOCOOHOCTb:

CTeHKM nodaca npun mectHomMm u3rvnbe (I'IpO,D,aBJ'IVIBaHVIVI) B MeCTax NPUMbIKaHUA 3NEMEHTOB PELUeTKU - ONA KPYrIbiX U NPAMOYTroJibHbIX

TPYG;

BGOKOBOW CTEHKM Mosica B MECTE MPUMbIKaHWS1 CXXaToro afieMeHTa peLLeTku - Ans NpsiMoyronbHbIX TPYO;

MoJsioK nosica Ha oTrvb - Ans ABYTaBPOBOro CEYEHMs:;

CTEHKM Nosica - Ans ABYTaBPOBOro CeYeHNs;

3MeMEHTOB peLLeTKM B CEYEHUN, MPUMbIKAIOLLEM K MOSICY;

CBapHbIX LLBOB, MPUKPENNAOLLYX STIEMEHTbI PELLETKU K MOSICY.

Kpome Toro, criepyeT cobrnoaaTte TpeboBaHMs Mo NpeaoTBPALLEHMIO CIIOVMCTOrO paspyLueHus nosicos doepm (13.5):

15.2.6 lMpwn npornetax cdepM MOKPbITUA CBbie 36 M criegyeT npedycmaTpuBaTb CTPOUTESbHBIA MOALEM, PaBHbLIA TPOrMby oT
NMOCTOSIHHOW W A5MTENbHON HOPMATVBHBIX HAarpy3oK. Mpy MIOCKUX KPOBISIX CTPOUTESbHBIN NMOABEM CreAyeT nNpeaycMaTpmBaTh HE3aBUCUMO

OT pa3mepa nporieTa, NpUHMMas ero paBHbIM NPOrndy OT CymmMapHOW HoOpMaTMBHOW Harpysku nioc 1/200 nponeTa.

15.2.7 ®epmMbl C CeYEHUAMU BCEX ANEMEHTOB M3 FHyTOCBAPHbIX MPSAMOYrofbHbIX (KBagpaTHbiX) npodunert ¢ HenocpeacTBEHHbIM
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NMPUMbIKAHUEM PELLETKU K MOSICaM U C HACXOASILLMM OMOPHLIM PackocoM AoMnyckaeTcs MPUMEeHTh B 34aHUAX U coopykeHusix knacca KC-3
(no TOCT 27751) c nponetamu He 6onee 30 M 1 BLICOTOW 40 H3A KOHCTPYKUMA Ao 18 M. B nposieTax ¢ pepMamMm C HUICXOAALLMM OMOPHBIM
packocom krnaccoB KC-3 n KC-2 (no FOCT 27751) gonyckaeTcs kpaHoBoe obopyaoBaHue ¢ pexumom pabotel 1K-6K (mo CIM 20.13330),
€ro rpy3omnoabLeMHOCTb He JOIPkHa NpeBbiwaTh 50 T, noaBecHoro obopyaoBaHus - He 6ornee 5 T.

(BBeaeH pononnutensHo, Mam. N 2), (M3ameHeHHas pepakums, Mam. N 3, 5).

15.3 KornoHHbI

15.3.1 OTnpaBoYHble 3MeMeHTbl CKBO3HbIX KOMOHH C pelleTkamMuM B ABYX MIOCKOCTAX CriedyeT YKpennaTb Avadparmamu,
pacnonaraemMbIMU Y-KOHLIOB OTNPaBOYHOro 3MeMeHTa.

B ckBO3HbIX KOMOHHAX € COEAMHUTENBHOM peLLeTKOW B OAHOW NIMOCKOCTU AvadparMbl criedyeT pacrnosiarate He pexe, YeM yepes 4 M.
15.3.2 B KOMOHHaXxX ¥ CTOMKax C OOHOCTOPOHHMMMW MOSICHBIMMK LWBaMu cornacHo 14.1.9 B yanax kpennenus cBsser, 6arok, pacnopok u

APYrvX arieMeHTOB B 30HE Mepefadn ycurmsi criefyeT NpUMEHsITb ABYCTOPOHHME MOSICHBIE LLBbI, BbIXOASILME 32 KOHTYPbl NPUKPENIsieMoro
anemeHTa (yana) Ha armHy 30 & € KadkIOM CTOPOHBI.

15.3.3 YrrnoBble WBbl, NPUKpennaouye hacoHku COeAMHUTENBbHOM PEeLLeTKN K KOFIOHHAM BHaxIeCTKy, crieqyeT Ha3HavaTb Mo pacyeTy u
pacnonaraTb C ABYX CTOPOH (DaCOHKM BAOSb KOMOHHbI B BUAE OTAESNbHbLIX YH4aCTKOB B LLAXMATHOM MOpPSAKE; NMPU 3TOM paccTosiHie Mexay
KOHLl@aMV TaKux LLBOB HE AOJPKHO MPEBbIWATE 15 TOMWwWH haCcoHKN.

B KOHCTpYKLUSIX, BO3BOAUMBIX B palioHax C pac4yeTHbIMM TeMrnepaTypamm Hoke MyuHyc 45°C, a Takke npy NpYMEHEHUM PYYHOIN AyroBow
CBapKu, YrroBble CBapHbIe LLBbI JAOSPKHb! ObITb HEMPEPbIBHLIMM MO BCEN AfMHE (haCOHKM.

15.3.4 MoHTaxHbl€ CTbIKW KOJIOHH CreayeT BbIMOSHATL ¢ dpe3epOoBaHHbIMM TOPLAMIW, CBApPEHHBIMU BCThIK, HA HAaKMaZKkax co CBapHbIMU
LBaMK U1 BOSTTOBBIMM COEOMHEHVSIMM, B TOM Yucrie OpUKLIMOHHBIMW. [pu NpvBapke Haknagok CBapHblie WBbI He criedyeT AOBOAUTL A0
CTblKa Ha 25 MM C Ka)gow CTOPOHbI. Mpy NPOEKTUPOBaHUN COEANHEHUI, NOAOOHBIX hriaHUEeBbIM, CriedyeT yuuTbiBaTh TpeboBaHus 15.9.

(N3meHeHHasn pegakums, Mam. N 1, 2).

15.3.5 B ckBO3HbIX KONIOHHaXx, BETBU KOTOPbIX COeAVHEeHbI NaHKamu, creayeT NpuHiMaTh:

LLMPUHY &; NPOMEXYTOYHbIX NMaHokK - oT 0,56 Ao 0,75b (3geck b - rabaputHas LMpYHA KOMOHHbI B MIIOCKOCTY NMAHOK);

LLMPWHY KOHLEBbIX NraHoK - oT 1,34, oo 1,7 4;.

15.4 CBA3mn

15.4.1 B kaxgom TemnepaTypHoM Orioke 3gaHus criegyeT rnpegycmaTtpuBaTb CaMOCTOSTENbHYO CUCTEMY CBA3EW OOBbEeAVHSIOLLWX
MrockMe 3MeMeHTbl B MPOCTPAHCTBEHHYIO CUCTEMY, CMOCOOHYH BOCMPUHUMATL Harpysku, -OerCTBYIOLWME Ha COOpYXeHue B I1obom
HanmpaBrieHUn, a Takke packpensTe M obecrneyvBaTb YCTOMYMBOCTb 3MIEMEHTOB, YMEHbLIATb pacyeTHble OfMHbl 3MEeMEHTOB BEPXHMX
nosicoB purenen (doepm), KOJIOHH 1 APYryX SNEMEHTOB Kapkaca.

Mpy NPOEKTUPOBAHWM COOPYXEHUI B CEMCMUYECKMX palioHax cUcTema CBS3el Kapkaca JOJDkHa COOTBEeTCTBOBaTh TpebosaHuam Cll
14.13330.2018 (nyHKT 6.9).

Mpun NpoeKTUpoBaHUN COOPYXKEHUIN Ha NoapabaTbiBaeMbIX TEPPUTOPUSX U MPOCAA0YHbIX FPYHTaX, @ TakkKe B KaYECTBE KOHCTPYKTUBHBIX
NPOTMBOKAPCTOBbLIX MEPONPUSATUN, HEOGXOAMMO PYKOBOACTBOBATLCS COOTBETCTBYIOLLYMM HOPMATVBHLIMU JOKYMEHTaMU,

(N3ameHeHHas pepakuus, Mam. N 2).

15.4.2 HwkHve nosica 6anok u doepM KpaHoBbIX MyTeN NPOSIETOM CBbille 12 M CriefyeT YKpPenrsiTe roOpM3oHTarlbHbIMU CBSA3SMMU.

15.4.3 Ans 3paHuii ¢ Barnkamm kpaHoBbIX MyTEN BepTUKarnbHble CBA3M Mexay OCHOBHBIMU KOJIOHHaMM pacroraratoTcs B ABYX YPOBHSAX
no BbicoTe. Hivke ypoBHs Barok kpaHOBbIX MyTel CBA3N CrieAyeT pacrnofiarate B cepeavHe Wi OKOMo cepeauHbl TeMnepaTypHoro broka;

CBA3U BblLLie YPOBHSA barnok KpaHOBbIX I'IyTeVI pacnonaratoT no Topuam 34aHuA U B LWarax KOJioHH, NPUMbIKaLWKX K TeMnepaTypHbiM LWBaM, a
TaKkKe B Tex Warax, rae pacnosio’keHbl CBA3N HWKHEro YpoBHS.
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CI 16.13330.2017 CtanbHble KOHCTPYKLUUM C 28.08.2017 pevictByeT, B3ameH

Mpy HeJOCTATOYHOM >KECTKOCTVM BETBEW KOSIOHH B MPOAOSIbHOM HampaBfieHun 34aHvisl, criedyeT yCTaHaBIMBaTb AOMONHUTENbHbIE
pacropku, 3aKpenneHHbIe B y3riax CBA3EM.

Mpy OBYXBETBEBbLIX KOMOHHAX, €CIM paccTosiHe Mexay BeTBsaMM Gornee 500 MM, BepTvKanbHble CBS3M criedyeT pacrorarate B
NNOCKOCTU K2KOOM U3 BETBEW KONOHHbI. BETBM ABYXBETBEBbLIX CBA3EN CreayeT COeanHATbL Mexay COOoM.

(N'3meHeHHas pegakuus, Mam. N 2, 3).

15.4.4 Cuctema cBsi3eli MOKPbITUSI 3aBUCUT OT: TWMa Kapkaca (CTanbHOW WM CMELLAHHBIN); KOHCTPYKTUBHBIX OCOBEHHOCTEN dhepM
MOKPbITUSA; HaMMYMA  NOACTPONUIbHBIX PepM, KOJIOHH (haxBEPKOB M WX KPENMeHWd K HECYLWM 3feMeHTaM Kapkaca; Tuna noKpbiTus
(NporoHHoe wrm 6eCNPOroHHOE); HanMYMs UM OTCYTCTBUS XECTKOrO AMCKa MOKPbITUSA; HamMuus MOABECHOrO NoAbEMHO-TPAHCMOPTHOrO
06opyaoBaH/s; rpy3onoaAbLEMHOCTY KpaHOB U pexvma nx paboThbl.

(N3ameHeHHas pegakuus, am. N 2).

15.4.5 B 3gaHuaX C NporoHamy, B YPOBHE HWKHMX MOSICOB CTPOMUIbHLIX (DEPM C BOCXOOALWMU packocamu, OnvpalroLyMucs Ha
KOFOHHbI HKHUMM NMosSicamu, criegyeT npegycMaTpusaTh nonepeyHsie U NPOAOSbHbIE FOPU3OHTarNbHbIE CBA3M:

nonepeyHble ropu3oHTarbHbIE CBA3M CrieayeT npeaycMaTpuBaTh B KaXKIOM NposieTe 34aHus y TOPLOB, a Takke y TemnepaTypHbIX
LWBOB 3[aHVs; NpW AnvMHe TemnepaTypHoro 6rioka 6ornee 144 m 1 npu KpaHax rpysonogbeMHocTbio >50 T criegyeT npegycMaTpuBaTh
NPOMEXYTOYHbIE NOMNepeYHble ropu3oHTarkHble CBS3N C LwaroM He 6onee 60 Mm;

NPOAOIbHbIE FOPU3OHTaSbHbIE CBA3M, 0Gpa3yloLe COBMECTHO C MONepeYHbIMU CBSA3SIMU XECTKUA KOHTYP B MIIOCKOCTU HWKHUX MOSICOB
hepMm, B MHOrOMPOSIETHBIX 34AHMAX CO CTarnbHbIM KapkacoM, 060pya0oBaHHbIX MOCTOBBIMM KpaHamu rpy3onogbeMHocTeio 10 T v Gornee, 1B
30aHUsIX C MOACTPONUIbHbIMKU hbepMamu, criedyeT -npeaycMaTpuBaTte MO KPaMHUM MAHENAM HWKHUX MOSICOB CTPOMUIbHBLIX (DEPM; B
O[HOMPOMETHbIX 30aHNSX NMPOAONbHBIE FOPU3OHTaNbHbIE CBSA3M MO HIKHUM MosicaM hepM crieflyeT HasHayaTb BAOSMb 060MX psoB KOJIOHH.

B MHoOronponeTHbIX 34aHMsSX MpU KpaHax rpy3onogbeMHOCTbio <50 T, ¢ rpynnamu pexumoB pabotel 1K-6K (no CIM 20.13330)
npoaosibHbIE TOPM3OHTalNbHbIE CBA3M CriedyeT pacrnofiarate BAOMb KpawHWX KOMOHH M 4epe3 OoAuH psn BOOMb CpPefHUX KOMoHH. B
MHOrOMNPOSIETHLIX 30aHKSIX C KpaHaMmm rpy3onogbeMHocTso->50 T, c.rpynnamu pexvimoB paboTel 7K-8K, a Takke B 3gaHusax ¢ nepenagamu
BbICOTbI CriegyeT Ha3HayaTb Gornee YacToe pacrofioXeHVe NPOAOSbHbIX CBA3EN MO HWKHUM nosicaM bepM C BOCXOOSLLMMMW OMOPHbLIMU
packocamu. [pogornbHble ropu3oHTanbHbIE CBA3M BAOSb CPEeOHWX PSAOB KOMOHH MPW OAMHAKOBOW BbICOTE CMEXHbIX MPOneToB criedyet
NPOEKTMPOBaTb TakUMK e, KaK U BOOMb KPaHUX pSAO0B KOSOHH.

B cnyyae, ecnn rubKoCTb B rOpM30OHTarnbHOWN MIIOCKOCTM MaHeNel HBKHUX NOSICOB (hepM, HaXOASLLMXCA MeXay ABYMSI NonepeyHbIMu
cBsizeBbIMM hepmamu, He yposretBopsieT 10.4, To oHa JorpkHa OblTe oBGecneveHa MOCTAHOBKOW PaCTshKeK, 3aKpenrieHHbIX B y3rax
CBs13eBbIX hepMm.

Mexay CTponurbHLIMU (hepMamim C HUCXOASILLWIM OMNOPHBLIM PACKOCOM, Y KOTOPLIX HUKHWA MOSIC HE OMMPAETCS HA KOMNOHHbI, NPY HANYUm
HEWN3MEHSIEMOTO XEeCTKOro AMCKa B y3rax BEPXHUX MOSICOB, B Y3rax HWDKHUX MOSICOB CriedyeT yCcTaHaBnMBaThb pacriopku, npuxoasiume B
BepTMKalbHble CBA3W (YCTaHOBIIEHHbIE B CBSI3eBbIX Oriokax no AnvHe 3gaHua B cootseTcTBum ¢ 15.4.10). B Topuax 3gaHus ¢ pepmamm ¢
HUCXOASILLMM OMOPHBLIM PACKOCOM CrieAlyeT yCTaHaBIMBaTb HAKIOHHbIE CBSA3EBbIE ANIEMEHTLI MEXay BEPXHUMU NosicaMmn TopLEBBIX (DEPM 1
y3riamu HDKHUX MOSICOB BTOPbIX (COCEAHNMX) OT TopLa hepM C NPUXOAALLYMM K HAM pacropkami.

(N3meHeHHasn pegakums, Mam. N 1, 2).

15.4.6 Mo 8epxHUM rosicam CTPOMUMbHLIX (DEPM MOMepPeYHbIe FOPU3OHTarbHbLIE CBSA3M NP MOKPLITM C MPOroHaMu crieayeT HasHavaTb
B N060M OHOSTAKHOM MPOMBILLIIEHHOM 3AaHuK. MNonepeyHsble CBsi3eBble hepMbl MO BEPXHUM W HIDKHIM MOSicaM paLyoHaribHO COBMELLATD
B nnaHe.

MpOroHb! MOKPLITUSA, BbIMOSHAEMbIE MO Pa3pesHoi CXeme, C LLAaPHUPHBLIM KpenneHneM K doepmam NOKPbITUS CBepXy (Kor4a OAuH KoHew,
Barky Ha OMOPHOM CeYeHUM He UMeeT BO3MOXKHOCTU MOCTYNaTesbHOro nepemeLLeHus, a Apyron koHew, GankiiHa. OMOpHOM CEeYeHUM ero
[OMyCKaeT) HeMb3s CYATaTb 3MEMEHTOM CBA3W UMM PACTIOPKOA.

BkrloyeHue MPOroHOB B CBA3EBYI CUCTEMY OCYLLECTBIAETCS B MPOEKTHLIX PeLleHWsIX Mo pesyrbTaTtam MPOBEepOYHbIX pacyeTos,
YUUTbIBaOLLWX PaboTy MPOroHOB Ha BOCMPUSATME MPOLOSbHLIX CUM, U NPU BbIMOSHEHUN COOTBETCTBYIOLLMX KOHCTPYKTVBHLIX MEPOMPUATUI MO
KPEenneH o MPOroHOB K HECYLLYIM KOHCTPYKLIMAM MOKPLITUS.

(N3meHeHHasn pegakums, Mam. N 2, 3).
15.4.7 Tpw HanNM4YMM eCTKOro AMCKa KPOBIM B YPOBHE BEPXHMX MOSICOB (hepM B MOKPLITUAX C YKIMOHOM KpoBrm He Bonee 10° 6e3
MPOroHOB (B KOTOPbIX KPYMHOpPa3MepHble Xene306eToHHbIe NMUTbI NPMBapEeHb! K BEPXHUM Nosicam Ui NpodUivpoBaHHbIA AMCT MOKPLITUS

(no CIM 294.1325800) npvKpenneH B KaXaoM HWKHEM rocdpe) nonepeyHbie CBA3M Mo BEPXHMM Mosicam hepM criedyeT ycTpavBaTh TONbKO B
TOpUax 34aHvsi Uy TemnepaTypHbIX LWBOB. B ocTanbHbIX Wwarax HeobxoayMbl pacnopky y KOHbKa 1y Ornop CTPONUIbHbIX dhepm.
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CI 16.13330.2017 CtanbHble KOHCTPYKLUUM C 28.08.2017 pevictByeT, B3ameH

B nokpbiTrsix 6€3 NPOroHOB ropu3oHTanbHbIe CBSA3U MO HUKHAM rosicaM dpepm crielyeT CTaBUTb HE3aBKCUMO OT TUMa MOKPbITUSI TONMbKO
B 3[aHMSX C KpaHamu rpy3onoabemMHocTbo >50 T, ¢ rpynnamm pexxvumoB paboTbl 7K B Liexax meTannyprudeckmx npoussoacts v 8K (mo CrIl
20:13330).

Mpy. Hamm4m NoACTPONUIbHLIX PEPM B OAHOMPONETHBIX MOKPbITUAX 6€3 NPOrOHOB U MHOTOMPOSETHBIX NOKPbLITUAX, PACMONOXEHHbIX B
0OHOM YPOBHe, Heo6X0AMMO YCTPOMUCTBO MPOAOIbHbLIX FOPU3OHTArbHBIX CBS3EW B MIMOCKOCTY BEPXHMX MOSICOB (DEPM B OAHOMN U3 KpaHMX
naHeneun cepm.

(N3meHeHHasn pegakums, Mam. N 1, 2).

15.4.8 MNMpy HaMM4MM-KECTKOro OMCKa KPOBIM B COOTBETCTBMM C TpeGoBaHnusmu 15.4.7 B ypoBHE BepxHWX MosicoB depm criegyet
npegycmaTpvBaTh MHBEHTaPHbIE CbeMHbIE CBA3M ANA BbIBEPKU KOHCTPYKLMIA 1 06ecneyeHus nx yCTOMYMBOCTM B NPOLIECCE MOHTaxXa.

(N3ameHeHHas pegakuus, am. N 2).

15.4.9 TMpwn pacnosioXeHnn NOKpbITUA B PasHbIX YPOBHSAX HEOOX0OMMO npedycmaTpvBaThe MO OA4HOW NPOAONbHOW CUCTEME CBS3EN B
KaXkaoMm ypoBHE.

B npenenax dpoHaps, rae NporoHsi. No BepxHeMy nosicy oepm OTCYTCTBYIOT, He06X0AUMO NpeaycMaTpyBaTh pacnopku. Hanmdve Takmx
pacropok Mo KOHbKOBLIM yaram hepM SBIAETCA 06a3aTebHbIM.

CBA3n no coHapsAM criefyeT pacnonarate B NIOCKOCTM BEPXHUX MOSICOB (pureneil) y TopuoB doHapss UM ¢ oBeux CTOPOH
TeMnepaTypHbIX LLBOB.

(N3meHeHHas pegakums, Mam. N 2).

15.4.10 B mecTtax pacrosfioxeHusi nonepeydHbix CBA3er MOKPbITUA credyeT npedycMaTtpuBaTtb YCTaHOBKY 8epmuKaribHbIX cesidel
mexoy hepmamul.

B MOKpbITUAX 30aHWA M COOPYXKEHWUI, 3KCTIyaTUpyEMbIX B paioHax C pacyeTHbIMW Temnepatypamu Hwke MmuHyc 45°C crnepyet
npegycmaTtpvBaTh (4OMOMHUATENBHO K 0ObIYHO NPUMEHSIEMbIM) BEPTUKASbHbIE CBA3M NOCEPeaVHE KaXaoro nponeta BOOMb BCEro 3aaHus.

BepTI/IKaﬂbele CBA3U crieagyeT pacnonaraTtb B MIOCKOCTAX OMNOPHbBIX CTOEK CTPOMUIbHbIX cbepM, ele OAHy B MNMOCKOCTAX KOHbKOBbIX
cToek - ana depm npornetom Ao 30 M 1 He MeHee ABYX CBA3eW - And depm nponetom Gonee 30 M, a Takke B NMOCKOCTAX CTOEK,
HaXOOALLWMXCS NOA, Y3IIOM KPenreHUst Hapy»KHbIX HOT poHapsi. PackpenneHue BepXHUX U HIBKHUX Y3roB hepM U3 NMoCKOCTU, HE COeOMHEHHbIX
BepTVKambHbIMW CBA3SIMU, BEINOMHAETCS C MOMOLLBIO PACMOPOK U PACTSXKEK COOTBETCTBEHHO.

(N3ameHenHas pegakuus, Mam. N 1, 2, 3).

15.4.11 Topu3oHTaneHble CBA3M MO BEPXHUM M HWKHUM MosicaM paspesHblX (hepM-fporeTHbIX CTPOEHU TPaHCMOPTEPHbLIX ranepen
cregyeT npeaycmaTtpusaTh pasfernbHO AN Kaxaoro nporeTta.

15.4.12 lMpn NpYMEHeHWM KPECTOBOW peLLeTKU CBHA3EW MOKPbITUW, 32 WUCKIIOYEHWEM YHUKanbHbIX 34aHWA U COOPYXEHWW, pacyeT
NPOU3BOANTCS MO YCMOBHOMN CXeMe B MPEeANOioXeH!H, YTO PacKoChl peLLeTKn CBSA3eN BOCAPVHUMALOT TOSbKO pacTAaruBaloLLpe ycurms.

Mpw onpeaeneHum ycunni B aremMeHTax cBsdel obxaTvie nosicoB hepM yuuTbiBaTb He crieayerT.
(N3meHeHHas pegakums, Mam. N 2).

15.4.13 B BMCAYMX MOKPLITUSAX C MIIOCKOCTHBIMU HECYLLYMUN CUCTEMAMMU (ABYXNOSACHbIMUW, M3rMOHO-KECTKUMM BaHTaMu U T.M.) cregyeT
npeaycMaTpvBaTth BepTUKaIibHbIE U FOPU30OHTarbHbIE CBSI3V MEXOY HECYLLIMM CUCTEMaMM.

15.4.14 KpenneHve cBA3el OCyLLECTBNAOT Ha borrax knacca TouyHocTv B.

B 3paHusix, 06opyaoBaHHbIX KpaHamy O0rbLUIOK rpy30nogbeMHOCTM U pexuMoB paboTel 7K 1 8K, a Takke B crnydae 3HaunTernbHbIX
YCUIMin B ariemeHTax cBsi3ert (BeTpoBble hepMbl U T.M.) KpenreHne arieMeHTOB CBSA3el CrieAyeT OCYLECTBIATL Ha MOHTa)KHOW CBapke Wim Ha
PPVKLMOHHBIX COEAMHEHMAX, @ B OTAEbHbIX Crydasx U Ha 6orrax knacca To4HOCTU A.

(N3ameHeHHas pegakuus, Mam. N 3).

15.4.15 Taxu B KayecTBe ANIEMEHTOB CBA3eN JOSTKHbI UCTOMb30BATLCA B HECYLLWMX KOHCTPYKLIMAX A 30aHUA U COOPYXEHUA TOMbKO

kraccoB KC-2 nKC-1 (no FOCT 27751), rpynn KOHCTpyKuui 2, 3, 4 (npuroxeHve B). [na co3gaHns B TsxKax NnpeaBapuUTeNnbHOro HaTsKeHus
criegyeT NpefycMaTtpvBaTh CrieumarnbHble ycTpoicTBa ¢ obecneyeHreM JOCTyNa K HAM Y BO3MOXHOCTU MOATSXKU NPU SKCyaTaLuu.
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(BBeaeH gononHutensHo, Mam. N 2).

15.5 banku n pamMHble KOHCTPYKLUMN*

* NameHeHHas pegakumst, Mam. N 3.
15.5.1 MakeTbl FINCTOB AJ19 NOSICOB CBAPHbIX ABYTABPOBLIX Gariok NPpUMEeHsITb He crieyeT.

[na nosicoB 6anok ¢ d)pI/IKLI,VIOHHbIMVI coegnHeHnAMU crieayeT NPpUMEeHATb NakeTbl, CoCToAlmMe He bornee yem u3 TPEeX MMCTOB; NP 3TOM
nrowaab ce4vYeHna NOACHbIX YroJikoB criegyeT npuHumMmaThb paBHOIZ He meHee 30% Bcew nrowaam ceveHns nosica.

15.5.2 MNosicHble LWBbI CBApHbIX Barok, a Takke LWBbl, NPUCOEAVHSAIOLLME K OCHOBHOMY CEYEHMIO Barku BCrioMoraTesibHble 3reMeHThl
(Hanpumep, peGpa XecTKOCTW) criedyeT BbINOMHATL HenpepbiBHbIMU. [MonepeyHblie pebpa KecTKOoCTW A0IpkHbl GblTb C Bhipe3amu Ans
Npomnycka MOsICHbIX LLBOB.

B purenax pamMmHbiX KOHCprKLIMIZ Y OMOPpHbIX Y3roB credyeT NpUMeHATbL OBYCTOPOHHUE NOACHbIE WBbI, MPOTAXEHHOCTb KOTOPbLIX A0JDKHA
ObITb HE MEHEee BbICOTbI CeYeHMst purena.

(N3ameHeHHas pegakuus, Mam. N 1).

15.5.3 MNpw NpyMeHeHUM 04HOCTOPOHHMX NOSICHBIX LWBOB B CBaPHbIX ABYTaBPOBbIX 6ankax 1-ro knacca, HeCyLLX CTaTUYECKYI0 HarpysKy,
crieflyeT BbINOMHATL crieaytolpe TpeGoBaHus:

pacueTHasi Harpyska 4orrkHa ObiTb NPUOXeHa CUMMETPUYHO OTHOCUTENBHO NMOMNEPEYHOro ceveHns 6arnku;
YCTOMYMBOCTb CXaToro nosica 6anku fosrkHa 6biTb 0b6ecneyeHa B COOTBETCTBUM C nepeuvcrieHvem a) 8.4.4;
pacyeT YCTOMYMBOCTM CTEHOK Ganok foitkeH ObITb Npou3BeaeH B-cooTBETCTBMM C TpeboBaHusimm 8.5.1 1 8.5.2;

JOIPkHbl ObITb YCTaHOBrEHb! MonepeyHble pebpa XeCTKOCTU B MecCTax MPUIoXeHWst K nosicy Garnky cocpefoTOYeHHbIX Harpysok,
BKIOYasi Harpysku oT pebpucTbixX xere3obeToHHbIX MIWT; nonepeyHblie pebpa XecTKoCTW He criedyeT ycTaHaBnMBaTb NpW NpoBeAeHWn
NPOBEPKN MECTHOW YCTOMYMBOCTU MO 8.2.2.

15.5.4 Pebpa xeCcTKOCTU cBapHbIX 6anok AOSTkHbI ObiTh yAaneHbl OT CTbIKOB CTEHKM Ha paccTosiHve He MeHee 10 ToruwH cTeHku. B
MecTax nepeceyeHust CTbIKOBbIX HM30B CTEHKM Ganku C NpoAorbHbIM pebpoM KeCTKOCTU LWBbI, MPUKPEnnsiouye npoaonbHoe pebpo
XECTKOCTU K CTEHKE, He CrealyeT JOBOAMUTL [0 CThIKOBOIO LUBA CTEHKM B MECTaX UX nepeceyveHust Ha (6£-20) Mm.

15.5.5 B cBapHbIx 4BYTaBPOBbIX Harnkax KOHCTPYKLWIA rpynn 2-4 NpUMEHSIIOTCA OGHOCTOPOHHME pebpa XKEeCTKOCTM C pacnosioXXeHneM ux
C O1HOV CTOPOHbI Harnku 1 NprBapkom 1x k nosicam Garnku.

B 6arnkax c OOHOCTOPOHHUMW MOACHBLIMA LLIBAMU pe6pa XEeCTKOCTU Ha CTeHKe crefyeT pacriofiarats CO CTOPOHbI, I'IpOTVIBOI'IOJ'IO)KHOIZ
PacnosioXXeHN OAHOCTOPOHHUX NMOACHBIX LLIBOB.

PacueT ycToM4nmBoCTM O4HOCTOPOHHETO pebpa eCTKOCTM creayeT NPOM3BOAUTL cornacHo TpeboBaHuam 8.5.9 1 8.5.10.
(N3ameHeHHas pegakuus, Mam. N 1).

15.5.6 Pama - ynpyras HeusmeHsiemas cuctema, CocTaBrieHHas U3 MPSMOSIMHEVHBIX UMM KPMBOJSIMHEMHBIX ONIEMEHTOB, CBA3aHHbLIX MeXay
cobOoM KEeCTKO WM LApHMPHO B yarnax (B MecTax MNepeceyveHusi 3MeMeHTOB) U C OCHOBaHueM. Pambl M3rOTaBnMBalOT MMOCKUMU U
NPOCTPAHCTBEHHLIMW, COCTABIIEHHBIMW 3 NIOCKUX PaM.

PacueT pambl cocTouUT 13 onpeaerneHns BHyTPEHHUX YCUIUIA: MOMEHTOB, MoNepPeYHbIX U NPOAObHBLIX (HOpMarbHbIX).cui Ana nogoopa
CeYeHUn NpU NPOEKTUPOBAHUN.

OnemeHTbl CMMOWHbIX PaM BbINOSHATCA M3 CBApHbIX M MPOKAaTHbIX ABYTABPOB (CMMOLHbIX, NEPOPUPOBAHHBIX,C FMOKOM W
BOJHWCTOWN CTEHKAMMW CEYEHUIA U ApP.), U3 THYTOCBAPHBIX 3aMKHYTbIX Mpoduren (MpsMOYrosbHbIX, KBagpaTHbIX U KPYrIbiX TPYD), AN nerkmx
KOHCTPYKLIMIA, COCTOALWX U3 NPOCUIMPOBAHHBLIX JMCTOB, OOBbEAUHEHHBIX MPOKATHLIMU LUBEIUIEPaMU B 3aMKHYTOE CeYeHue; U 13- Opyrux
COBpeMeHHbIX Npodurien. NpUMEHAIOTCA CKBO3HbIE CMIIOLWLHBLIE paMbl U3 TEX e CeYEHUN 1 YTIoBbIX Npodunen.

B coctaB kapkaca pamMHON KOHCTPYKUMW BXOAOST MNMAOCKME pambl, CUCTEMa FOpPU3OHTamnbHbIX CBA3eW, pacroraraeMas . no. BepxXHum
nosicam pwurenen, U BepTUKarnbHble CBSA3M MO CTOMKaM pam. [opusoHTanbHble CBA3M MOKPbITUS pacrofiaralTcsa B Topuax 34aHus
(TemnepatypHoro 6roka). Mpu anMHe TemnepaTypHoro 6rnoka Gonee 96 M criegyeT ycTaHaBMBaTb NMPOMEXYTOUHbIE CBSA3eBble depMbI
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Yepes kaxable 42-60 M. Mpu NPOroHHbIX peLLEHUAX NMOKPLITUS MPOrOHbI YCTaHABIIMBAKOTCS MO pacyeTy.

TpeboBaHusi N0 yCTaHOBKE CBA3EW N0 BEPXHUM NosicaM 6arnok aHanormyHbl TpeboBaHusaM, npueseaeHHsIM B 15.4.6.

BepTukanbHble CBA3M MO CToVkam B TeMnepaTypHom Orioke, ormHon meHee 120 M, pacnonaraloTcsi B cepeavHe 61oka, npy 6onbLiei
ArvHe - B cooTBeTcTBMM € 15.1.

(BBeageH pononHutensHo, Mam. N 3).

15.6 Banku KpaHOBbIX nyTen

15.6.1 BepxHvie nosicHble LWBbI B Garkax KpaHOBbIX MyTel Ans KpaHOB rpynn pexumoB pabotbl 7K (B uexax MeTaryprudeckmx
npownssoacTs) 1 8K (no C120.13330) crieayeT BbINOMHATL C NPOBAPOM Ha BCH TOMLLMHY CTEHKM.

15.6.2 CBoboaHble ' KPOMKM pacTAHyTbIX MOSICOB 6arnok KpaHoBbIX nyTenm u 6anok pabounx nrowaaok, HenocpeacTBEHHO
BOCMPVHMALOLLKX HArpy3Ky OT MOABWKHbLIX COCTABOB, AOMKHbI ObiTb NPOKAaTHLIMW, CTPOraHHbIMM Uik 06pe3aHHbBIMM MaLLMHHOW KUCTIOPOAHOW
WM NNa3MeHHO-AyroBov pe3kon.

15.6.3 Pa3wvepbl pebep xecTKOCTV Barok KpaHOBLIX NyTEN OOMKHbI YAOBNeTBOpPsATL TpeboBanusim 8.5.9, 8.5.10 n 8.5.17, npu aTtom
LLMpWHA BbICTYNaKLLE YacTn ABYCTOPOHHELO NPOMEXYTOUYHOro pebpa aorrkHa 6biTb He MeHee 90 mm. [IBYCTOpPOHHME nonepeyHblie pebpa
XKECTKOCTU He criegyeT npvBapvBaTh K-fiofgcam Harnku; npu aToM Topubl pebep XeCTKOCTU A0SmkHbl OblTb MMOTHO MPUrHaHbl K BEpXHEMY
noscy 6anku. B 6ankax noa kpaHel rpynn pexumon paboTsl 7K n 8K (no CI 20.13330) Heobxoanmo cTporatb TOpLbl, MpUMbIKaloLme K
BEPXHEMY NOsICY.

anMeHﬂTb OHOCTOPOHHKE nonepeYyHble pe6pa YKECTKOCTW M3 NOJSIOCOBOW CTasm WM OAMHOYHbIX YrosikoB C anBapK0|7| MX K CTEHKE U K

BEpxHeMy MosiCYy M pacnosiokeHmem corrnacHo 15.5.5 criegyeT Tonbko B Gankax nog Kpadbl rpynn pexumoB pabotbl 1K-5K (no CI1
20.13330).

15.7 JluctoBble KOHCTPYKUMU
15.7.1 KoHTyp nonepeyHbIiX arieMEHTOB XeCTKOCTN 060M04eK CriesyeT NpoeKTMpoBaTh 3aMKHYTbIM.
15.7.2 MNepenayy cocpefoTOYEHHbIX HArPY30K Ha NMCTOBbLIE KOHCTPYKUMM CrieayeT npedycMaTpuBaTh Yepes SrieMEeHTbI XKeCTKOCTM.

15.7.3 B mecTax conpsikeHun obonoyek pasnmyHon hopmMbl crieayeTt MpUMEHATb MiiaBHble nepexoabl AN YMEHbLUEHUS MECTHbIX
Hanps>KeHWA.

15.7.4 BbINnomnHeH1e BCeX CTbIKOBbIX LUBOB CrieAyeT npeaycmaTtpyBaTh ABYCTOPOHHEN Ui OOQHOCTOPOHHEN CBApKOW C NoABapKOW KOPHS
WM Ha noaKnagKax.

B npoekte cregyeT ykasbiBaTb Ha HeoOXoOAMMOCTb obecneyveHns MIOTHOCTU COEAUHEHUN KOHCTPYKUMA, B KOTOPbIX 3Ta MMOTHOCTb
TpebyeTcs.

15.7.5 B nnCTOBbLIX KOHCTPYKUMSX CriedyeT NPUMEHSITb CBapHble COeAUHEHVSI BCTbIK; COEAVHEHNS MMCTOB TOSMLMHOM 5 MM U MeHee -
BHaXIeCTKy.

15.8 Bucsiume nokpbIiTusi

15.8.1 [1na KOHCTPYKUUIA U3 HATEN CriefyeT NPUMEHATL KaHaTbl, NPSAM U BbICOKOMPOYHYKO MPOBOSIOKY (M- MpoKaT).

15.8.2 KpoBriA BUCAYEro NoKpbITUS AOSKHA ObiTh pacronioXeHa HeMocpeaCTBEHHO Ha HECYLLYIX HUTSIX M MOBTOPSATL 0BpasyemMyto umu
dopmy. Ecriv cpopma KpOBMM OTImMYaeTCs OT POPMbl MPOBUCAHUSA HUTENW, KPOBMIO MOAHUMAIOT Hag HUTSIMUM, OMIEPEB- Ha  crieuuarbHyo
HAACTPOEYHYHO KOHCTPYKLMIO, U MOABELLMBAIOT K HUTSIM CHU3Y.

15.8.3 OuepTaHusi OMopHbLIX KOHTYPOB CrielyeT Ha3HayaTb C YY4ETOM KPUBbIX AaBrEHUs1 OT YCUIAA B MPUKPEMNEHHBIX K HUM-HUTSIX MPpU
pacyeTHbIX Harpyskax.

15.8.4 [na coxpaHeHust CTabunbHOCTM (POpMbl, KOTOpas AoripkHa obecneuvBaTtb repMETUMHOCTb MPUHSTOW KOHCTPYKLWN KPOBMM,

BUCSIUME MOKPbITUS CredyeT paccuUTbiBaTb Ha OEUCTBME BPEMEHHbIX Harpy3ok, B TOM 4ucrie BeTpoBoro otcoca. [lpu atom crieayer
NPOBEpPSATb UBMEHEHME KPUBW3HBI MOKPLITUS MO ABYM HanpaBIieHWsIM - BAOMb U nonepek HuTel. Heobxoavmas cTabunbHOCTb JOCTUFRAETCS C
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MOMOLLBI0 KOHCTPYKTUBHBIX MEPOMPUATUIA YBESIMYEHMEM HATSHKEHUS HUTW 3@ CYET Beca MOKPLITUS UM NPeaBapUTENbHOMO HaMPSHKEeHUs;
co3faHnem creumanbHoi CTabUnMaMpylolwet KOHCTPYKLMM, MPUMEHEHWEM W3TMBHO-KECTKUX HUTEW; MpPeBpalLeHeM CUCTeMbl HUTEN K
KPOBEMBHBIX MIUT B €4UHYI0 KOHCTPYKLMIO.

15.8.5"CeyeHre HUTU JOIKHO BblTb PACCYUTAHO MO HaMBOMbLUEMY YCUIMIO, BO3HMKAIOLLEMY MPU PAcYeTHOM Harpyske, C y4eToMm
M3MEHeHUs 3aaHHON reoMeTpun NoKpbLITUS. B ceTyaTbix cUCTEMAXx, KpOME 3TOr0, CeYeHVe HUTU AOSTKHO BbiTb NMPOBEPEHO Ha ycurive oT
LEeNCTBUS BPEMEHHOM HArpysKki, PacrosioeHHON TONMbKO BAOMb AaHHOW HUTK.

15.8.6 BepTukanHble U ropu3oHTasbHbIe NePEMELLEHISI HATE 1 YCUIIMA B HUX CrieayeT onpeaeriitb C y4eTOM HESIMHENHOCTM paBoTbl
KOHCTPYKLMIA MOKPbITHS.

15.8.7 lNpw pacyeTe HUTEW M3 KAHATOB M WX 3aKpenneHun KoadpguUMeHTbl YCrioBuiA paboThl criegyeT NpvHUMaTth B COOTBETCTBMU C
pasgenom 17. Ana cTabunnsvpyoLyx kKaHaTOB, ECIM OHW He SIBIIIKOTCS 3aTshkKamu Af1si ONMOPHOro KOHTYpa, koadhdUUMEHT yCrioBuUin paboThl

v, =1.

15.8.8 OnopHble y3rbl HUTEW U3 NPOKaTHBIX NPoduner crieayeT BbIMONHATE LLAPHUPHLIMMU.

15.9 dnaHueBbIe coegUHEeHUs

15.9.1 K dornaHueBomMy coeamHeHnto (OC). CTanbHbIX CTPOUTESNbHBIX KOHCTPYKLUWIA criedyeT OTHOCUTL COEAMHEHVE, B KOTOPOM MMeEEeTCs
x0T Obl OfHa nrockast getarns NPSIMOYrOfbHOW, KPYrIo UM MHOM ¢hopMbl (dhriaHel), COeAMHEHHas C TOPLIOM OAHOMO W3 SreMEHTOB Ha
cBapke, C OTBEPCTMSIMU Anst 60TOB rMBO Ans LLAKIIEK.

Mepenaya ycunmii Bo C (NpoaonbHbIX cun, M3rmbarowyx MOMEHTOB Y NMOMNEPEYHbIX CUIT) OCYLLECTBIIAETCSA Yepes draHeLl.

draHueBble coeayHeHust NPUHMMAIKOT XECTKUMU, LLapPHUPHBIMU Ui KOHEYHOW 3a4aHHOW XeCTKOCTU B 3aBUCMMOCTM OT UX I'IOBOpOTHOVI
XECTKOCTM And paCCManVIBaeMOVI pambl.

(N3meHeHHasn pegakums, Mam. N 5).

15.9.2 MNpumeHsaoT ®C B MOHTaXHbIX CTbIKax hepM 1 MPOCTPAHCTBEHHBIX KOHCTPYKLUIA C 3fiEMEHTaMM PasnMyHOro odepTaHus, onopax
J13MN, GaLleHHbIX 1 aHTEHHO-MaYTOBbIX COOPYXEHUSIX, CTbikax 6arokK, KOJIOHH, arieMeHTOB paM [ABYTaBPOBOro MM KopobyaToro ceveHusi, B
yarnax npumblkaHus 6anok K KoroHHaM Ui Apyrum Garnkam.

15.9.3 Knaccudmumpyrotca OC no criegytoLmm npmsHakam.

| - no ycnoBusim pa6oTbli:

a) ®C KOHCTPYKUMA rpynnbl 1;

6) ®C KOHCTPYKLMIA rpynnbl 2 1 3;

B) PC KOHCTPYKLMIA rpynnbl 4.

"pynna KoHCTpyKumMi onpegenseTcs no 4.3.1 v npuroxeHnio B.

Il - no gencTByOWMM HanNpsXXeHUsAM B okonodnaHueBon 30He (pUCyHOK 21a):

a) C 0AHO3HAYHOW 3MOPOW CKUMAIOLLMX HOPManbHbIX HAMPsikeHul (Cxatoe OC);

©) C 04HO3HAYHO 3MOPOW PACTATMBAOLLUX HOPMarbHbIX HAMPSKEHWI (pacTsiHyToe OC);

B) C ABY3HAYHO 3MHOPOI HOPMarbHbIX HAMPSIKEHWIA (CKaTO-M30rHyTOE U usrnbaemo-pactsiHytoe ©C).
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1 - okosnodpraHueBas 30Ha; 2 - 6oTbI

PucyHok 21a - Knaccudukaumsa ®C no AenCTBYIOLLMM HAaNPSHKEHWSIM B OKOJIOIIaHLIEBOW 30He

Ill - no npegBapuTenbHOMy HaTsbkeHUIo 6onToB Bo PC:

a) 6e3 npeaBapUTENbHOrO HaTSXXEHNsT GOMTOB;

©0) c npeaBapuTEnbHBIM HaTsKeHMeM OOITTOB.

IV - no cnocoby nepena4n nonepeyHbix cun Bo ®C yepes:

a) 6ornbl, paboTatoLme, B TOM YuCrie Ha cpes;

©) curbl TpeHWA Yepes KOHTaKTUPYIOLLME MOBEPXHOCTM Ha CxaTbiX ydacTkax ®C;
B) creumarnbHble MPOTUBOCABUIOBbLIE YNOPbI (ONOPHbIE CTOMMKKM, pebpa nT.4.).
Mpw oTcyTcTBMM NonepeyHon cunel, ®C no npusHaky IV He knaccuduumpyeTcs.

15.9.4 Ha ocHoBaHuM pacyeToB B MPOEKTHOM AokymeHTauum ®C crepyeT knaccudmumpoBaTb B cooTBeTcTBMM ¢ 15.9.3 no Bcem
npvisHakam.

15.9.5 ®naHueBble coeavHEHVst KOHCTPYKUMA rpynnbl 1 (I, a) cregyeT npoekTvpoBaTb TOMbKO Ha Oosrax ¢ npeaBaputenibHbIM
HaTsxkeHueM (lIl, 6);

KOHCTpyKUMiA rpynnbl 2 1 3 (1, 6) - ¢ yseTom nonoxernun 15.9.6-15.9.13;

KOHCTpYKUM rpynnbl 4 (I, B) - no 14.2 3 ctamm (pasgen 5) 6e3 yyeTta gOMONHUTENbHBLIX TPeB60BaHUN MO OTHOCUTENBHOMY CYKEHUIO B
HanpaBneH! TOMLLWMHBI MpokaTa.

15.9.6 ®raHueBble COEOMHEHUS, MOABEPXKEHHbIE CXaTUIO WM COBMECTHOMY [JelcTBMO cxaTtus ¢ umsrbom (I, a), cregyet
npoekTMpoBaTh M paccunTbiBath Mo 14.2. Mpu nepenade nonepeyHbix cuyepes nosepxHoctv Tperust (L6 + IV,6), yantbiBaOT NONOXEHUS
14.3.

15.9.7 ®dnaHueBble coeanHeHus, OTHeCeHHbIe Mo knaccudukaumm K I, 6 u ll, B, cnegyeT paccuutbiBaTh MO MNPOCTPAHCTBEHHOW CXeMe
paboTbl MNacTvHbl C MCMONb30BaHWEM anpobupoBaHHbIX METOAWK, WM METOAOM KOHEUHbIX 3IIEMEHTOB C Y4eTOM reoMeTpu4eckomn u
h13N4ECKON HENMHEHOCTW paboTbl COEAVHEHVIS, UM METOAOM NpeAen-HOro paBHOBECHS B.COOTBETCTBUM C AevicTBytowmmMu HA.

Mpw Harmuun HavarnbHbIX HecoBepLueHCTB PC B Bae rpuboBUOHOCTY, UCTONb3yeMble pacdeTHble Moferm ®C AoIPkHbI YUUTbIBATh, UTO
6onTbl paboTaloT Ha pacTseHue U Ha U3rnb, BO3HUKAOLWA Npy AedOpMUPOBaHUM PUBOBUAHLIX OMaHLEB NOA Harpyskom wunm m3-3a
OTCYTCTBVS NapasnnenbHOCTM OMOPHbLIX MOBEPXHOCTEN roNoBKM 6OMTa 1 raiiku, BO3HUKaIOLLEN Npu dopesepoBKe TPrbOBUAHBIX riaHLEB.

15.9.8 Npwu npoekTpoBaHum PC crieqyeT NpoBepsAThb:

a) MPOYHOCTb U MECTHYI0 YCTONYMBOCTL COEAMHAEMbIX ArieMEHTOB B OKOMOMIaHLEeBON 30HE;

©) HecyLLyto CNOoCOBOHOCTL CBApPHbIX LWBOB KpenneHusa driaHua K arieMeHTaM KOHCTPYKLIMM B COOTBETCTBUM € TpeboBaHuammn 14.1;

B) MPOYHOCTb hriaHua B pacTsiHyTol 3oHe PC, 0THeCEHHbIX No krnaccudukaumm k 11,6 n li,;

r) HECYLLYIO CMOCOBHOCTL BOISTTOB B pacTsiHyTon 30He PC, oTHeCeHHbIX No krnaccudmvkaumm K 1,6 n ll,B;

[) HecyLuyto cnocobHocTb Ha cagwr: ana OC I6 + IV,6 - B cootBeTcTBMM € TpeboBaHuamn 14.3; ans @C llla + IV,a - B coOTBETCTBUN C
TpeboBaHvsimn 14.2; ans ©C IV,B - HecyLLyto CNOCOBHOCTb Ha CABUI crieLuarnbHOro ynopa (onopHoro ctornuka, pebpa n .4.).

15.9.9 ina ©C 1,6 n II,B y3en npumbiKaHWs 6anku K norke KOOoHHbI, AOMOSHUTENLHO K TpeGoBaHuam 15.9.8, creayeT npoBepsiTh Ha:
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a) NPOYHOCTb N MECTHYHO yCTOI7I‘-WIBOCTb MOJIKN KOJIOHHbI;

6) NPOYHOCTb N MECTHYHO yCTOIZl-IMBOCTb CTEHKN KOJIOHHbI (B TOM 4ucre OoT COBMECTHOro Ll,eIZCTBI/Iﬂ B KOJIOHHE NpPOAOJibHbIX CWI,
MOMEHTOB, CABUratoLmx CI/IJ'I).

15.9:10 MNpwn npoektnpoaHum OC ana draHueB crieqyeT NPUMEHATb CTalb B COOTBETCTBMM C pasgerniom 5 n npunoxenvem B; ons ®C,
OTHECEHHbIX Mo Knaccudvkaumm K IL,6 n Il B, - ctane ¢ gononHUTenbHeIMKM TpeboBaHUSIMM MO OTHOCUTENBLHOMY CYXXEHWO At 06pasuoB B

HanpasneH TOMUMHbL NpokaTa v, He MeHee 35% ¢ yqeTom noroxeHnii 13.3 n 13.5.

15.9.11 TNpu_npoektvpoBanmm ®C I,6+1,6+NV,6 n lI,B+IIL,6+IV,6 cregyeT npumeHaTb Gormbl knaccoB npoyvHoct 8.8, 10.9, 12.9 un
COOTBETCTBYIOLLME UM raviku 1 wandsl. [ns octaneHeix ®C 6osThl cneayeT BbiOvpaTh no 5.6 n 14.2.

OtBepcTtus 1 6orrbl criegyeT pa3meLaTb ¢ ydeTom TpeboBaHun Tabmmubl 40.

"ankn 6orroB, ycTaHaBrMBaeMblx 6e3 npeasapurensHoro HatsxeHus (PC I, a)), 4oPKkHbI ObiTh 3adMKCMPOBAHbI OT PacKpy4MBaHNS
KOHTprankamm, Npy>XMHHbIMW LLabamn 1 T.4.

(N3ameHeHHas pepakuus, Mam. N 5).

15.9.12 TpeboBaHua No HaTAXeHWO BOITOB M K KOHTPOIIO NMOTHOCTU KOHTaKTa Mexay noBepxHocTsMu draHues ana ©C 6 + IV,6
npuseaexsl B CIM 70.13330.

15.9.13 Mpuremka B akcryataumo ®C Npu HanMuMM HayarnbHbIX HECOBEPLLEHCTB B BWUAE IPUOOBMOHOCTY OOSPKHA OCYLLECTBMATHCSA
nocne nosly4eHNs NOJSIOXKUTENbHbIX Pe3yrbTaTOB MPW BbINOMHEHUN AONOMHATENbHBIX PaCYeTOoB.

Pacuer ©C llla+V,a ¢ Henrnockumn hraHuamMu. (MpU-Ham4mmM 3a30pOB MeXAY KOHTaKTHbIMW MOBEPXHOCTSIMU), BbIMOSHAIOT, Kak
coeavHeHW ¢ nriockummn dornaHuamm (cM. 15.9.5-15.9.9) 6e3 3a30poB, NpuHMMasi pac4eTHOE CONPOTMBIIEHNE OAHOBONTOBOrO COeanHEHNS
Ry; =0,54R,,,, , HE3ABMCMMO OT Krlacca NPOYHOCTM GOJTTOB, 1 MOHWKAIOLLMIA KO3 ULIMEHT ycrioBuii paboTsl draHua, pasHelin 0,7. Mpu aTom
3a30pbl MeXQy CoeanHIEMbIMU ANeMEeHTaMm C HENMOCKMMW dOfiaHUaMM 0SPKHbI YAOBETBOPATL Criedyrouym TpeboBaHuAM:

a) 3a30pbl B 30He LWawibbl - He 6oree 1,2 MM BKIMOYUTESbHO;

©0) KpaeBble 3a30pbl N0 NepuMeTpy draHua - He 6ornee 4 MM BKIIOYUTEBHO;

B) 3a30pbl Mexay riaHuamu rno ueHTpasbHbIM JIMHWSIM CKaTblX MOJSIOK U CXKaTblX 30H CTEHOK - He Bonee 0,1 MM; MO LEHTpanbHbIM
TMHUSM PaCTSIHYTbIX MOMOK M PaCTSHYThIX 30H CTEHOK - He Goree 1,2 MMm.

(M3ameHenHas pegakums, Mam. N 5).

Mogpasnen 15.9 (M3meHeHHasn pepakums, Mam. N 1, 2).

15.10 CoeanHeHnsA c cppe3epoBaHHbLIMM TOpLaAMMU

B coeanHeHusx anemeHToB C (bpe3epOBaHHblMVI Topuamu (B CTblkax u 6asax KOMOHH u T.I'I.) CXUMalLLyo cuny crneayet cyutaTtb
NOJIHOCTbIO nepe,u,aromeﬁcn vyepes Topubl.

Bo BHELIEHTPEHHO CXXaTbIX (C)KaTO-VISI'VI6aeMbIX) AneMeHTax cBapHblie WBbl 1 BosTbl YKa3aHHbIX CoeINHEeHW creayeT paccynTblBaTb Ha
MakCumalsibHoe pacTtdarvBarouee ycurme ot OEeNCTBMS MOMEHTa U I'IpO,D,OJ'IbHOVI Cunbl Npu Haubonee He6J'IaFOI'IpVI$|THOM nx covyeTaHun, a

TaKkKe Ha CABUraloLLee yeuwe oT AeUCTBUS NMONepeyHOn CUmbl.

(N3meHeHHasn pegakums, Mam. N 3).

15.11 MoHTaxHble KpenneHus

15.11.1 MOHTa)xHble KPEMMEHWst KOHCTPYKLMA 30aHWIA 1 COOPYKEHWUI C Barkamu KpaHOBLIX MyTEW, pacCCYUTbIBAEMbIMU Ha YCTanoCcTb, a
TaKKe KOHCTPYKLUIA MOJ XeNe3HO40POXHbIE COCTaBbl AOMMKHbI OblTb CBAPHLIMU UM (PPUKLMOHHBIMMU.
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B MOHTa)HbIX COeAUHEHNSX ATUX KOHCprKLI,MIZ cregyeT NpUMeHATb Oorbl Kracca ToudHocTu B:

ONs-KpenrneHus NporoHoB, 3NeMeHTOB (POHAPHOWM KOHCTPYKLMKM, CBA3EN N0 BEPXHUM nosicaM hepm (MpY HanmymMm CBA3eN Mo HWKHUM
riosCaM Unm XeCcTKoM KpOBIM), BEPTVKasbHbIX CBA3eN Mo hepmam u oHapsiM, a Takke aneMeHToB haxBepka;

AN KpenreH/st CBSI3en MO HIDKHUM Mosicam (hepM Mpy Hanuummn KeCTKOWM KPOBIM (MPUBAPEHHBLIX K BEPXHUM MOSICaM Kerne306eTOHHbIX
UM apMUpPOBaHHbIX MIUT U3 AYEUCTBIX GETOHOB UMM NMPYKPENIEHHOIO B KaXAyH BONHY NPOUIMPOBAHHOMO HacTWna 1 T.M.);

AN KpenneHust CTPONUIbHbIX U MOACTPONUIbHBIX (DEPM K KOMOHHAM U CTPOMUIbHBIX hepM K MOACTPONUIbHBIM NMPU YCHOBMM Nepeaaydm
BEepPTUKarbHOIo ONOPHOIo AABINEHUS Yepes CTOSK;

Ona KpenneHna pas3pes3HblX barnok KpaHOBbIX I'IyTeVI mMexay coboii, a Takke AnAa KpenneHna X HWKHEro nosca K KOJrioHHaMm, K KOTOpbIM He
KpenaTca BepTuKalibHble CBA3N;

AN KpenneHust 6anok paboynx nroLwaaok, He NoABEPralLLYXCs BO3AEVCTBUIO AUHAMMYECKUX HArpy30K;

st KpEMSIEHNsT BTOPOCTEMEHHBIX KOHCTPYKLIMIA.

15.11.2 [na nepepacnpegeneHns usrmbaoyx MOMEHTOB B 3MEMEHTax paMHbIX CUCTEM KapKacCHbIX 34aHWi B yarax COedVHEHMs
purenen ¢ KOfIOHHaMM NPYMEHSIIOTCSA' CTarsHbIE Hakrnazky, paboTatolye B NracTM4eckorn cTagun. Haknagky crieqyeT BbINOSHATL U3 cTanen ¢

npegernom Tekydectv 4o 345 Himm2 .

Yewrvs B Hakrnafkax criegyet onpefernsiTb Npu MUHUManbHOM Npeaene TEeKYMeCTU Tymm = £y 1 MakCUMarbHOM npejere TekydecTu
S ymax = Ky +100 Himm2

I'Iponoanble KPOMKU HaKrnaaok, pa60TaI'OLLMX B NMacTU4eCcKo cTaamm, JOIDkHbI ObiTh CTPOraHHbIMU rm d)pe3epOBaHHblMVI.

15.12 OnopHbIe YacTn

15.12.1 HenoaBwxHbIE LLAPHVPHBIE OMOPbI C LIEHTPUPYIOLLWMU TIPOKNA[KaMK, TaHreHUManbHble, a Npu BecbMa GomnbLMX peakuysix -
GanaHcupHbIe OMopbl crieyeT NPUMEHsITb NMPW HE0GXOAUMOCTU CTPOFO- PaBHOMEPHOIO pacnpefeneHVst AaBneHrst Moz, Oropo.

Mrockve WM KaTKoBble MOABWKHbIE OMOPbLI CriedyeT MPUMEHATb B Crydasix, KOrha Hwkernexalash KOHCTPYKUMSt OOoivkHa ObiTb
pasrpy)xeHa OT rOpM30OHTarbHbIX YCUIUIA, BO3HMKAKOLLWX NPU HEMOABWWKHOM OnupaHum 6anku uiv pepmbl.

KoadhdmumeHT TpeHns B NrocKkunx NoABWKHBIX OMopax criegyeT npuHimMaTh paBHeiv 0,3, B kaTkoBbix - 0,03.

15.12.2 PacyeT Ha CMsTVE B LWIMHAPWUYECKUX LIApHUPaX (Landax) 6anaHcupHLIX-0rop crieayeT BbIMOMHSATE (MPU LEHTparkbHOM yrie
KacaHus MOBEPXHOCTEN, paBHOM wWriv 6orbLiem 90°) no hopmyre

FI(1,250 1Ry, 121, (199)
roe F - gasrneHue (cura) Ha onopy;

r,{ - pagnyc 1 AnvMHa WwapH1pa, COOTBETCTBEHHO;

Ry - pacyeTHOE CONpOTUBIIEHE MECTHOMY CMATUIO NP MNIIOTHOM KacaHum, NpuHMMaemoe CorrnacHo Tpebosaquam 6.1.

15.12.3 PacueT Ha gnameTparnbHoe cxaTve KaTkoB crieayeT BbIMONHATL Mo hopmyre

Filnd i Rzv, =1, (200)

roe # - Y/CHo KaTKoB;

d , ! - AMameTp 1 ArvHa KaTka, COOTBETCTBEHHO;

R, - pacyeTHOe COMNpOTUBIEHVE AMaMeTparibHOMY CXaTuio KaTKoB Npu CBOGOOHOM KacaHuy, MpuHMMaemoe COornacHo TpeboBaHusM
6.1.
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16 Tpe6GoBaHuA NO NPOEKTUPOBAHUIO KOHCTPYKLUUMA ONOp BO3AYLHLIX JIMHUM 3neKkTponepenayu,
OTKPbITbIX pacnpeaenuTenbHbIX YCTPONCTB M KOHTaKTHbIX CeTel TpaHcnopTa

161 [N KOHCTPYKUMIA MU COEOMHEHUA OMOop BO34YLLHbIX MMHUIA anekTponepedadn (BJ1), oTKpbITbIX pacnpeaenmresibHbIX YCTPOWCTB
(OPY) n-koHTakTHbIX ceTelt TpaHcnopTa (KC) crieqyeT npyMeHsTe MaTepuarksl B COOTBETCTBMM C TpeboBaHUsIMM pasgerna 5 v npunoxeHus
B.

16.1a B 3aBMGMOCTM OT Ha3HaYeHUs1 U TUMa UX COeMHEHWU KOHCTPYKLIMM OMNop NOAPa3aensitoTCs Ha rpynmbi:

rpynna 1«=cBapHble cneumarnbHble ornopbl 60rbLLMX NEPeX0A0B BbICOTON CBbiLe 60 M;

rpynna 2 - ceapHbsle onopbl BJ1, kpome ykasaHHbIX B rpynne 1; cBapHble Onopbl OLMHOBKM 1 nod Bbikoyaterm OPY HesaBucuMo OT
HanpsiXeHWsl, cBapHble -0nopbl noad obopyaosaHne OPY HanpsikeHnem cBbiwe 330 kB; koHcTpykumm u anemeHTtol KC, cBS3aHHble C
HaTsXXeHMeM NPOBOAOB (TAMW, LTaHI, XOMYTbl), @ TakKe OMnopbl, ykasdaHHbIe B rpynne 1, npy OTCYTCTBUM CBAPHbBIX COEAVHEHWIA;

3 - cBapHble v 6orroBble onopkl nog obopyaosaHne OPY HanpsxeHnem o 330 kB, kpome onop noa BbikIOYaTENM; KOHCTPYKLMM U
3MeMeHTbl HeCyLMx, noaaepxvBarolmx. un dukcrpytoumx yctponcts KC (omopbl, purenm XecTKMx MonepeydrH, MPOXEKTOPHble MaudTbl,

dukcaTopsbl), a Takke KOHCTPYKUN.rpynnbl 2, kpome KC, npu 0TCYTCTBUM CBAPHBIX COEAVHEHWI;

4 - cBapHble U GOMTOBblE KOHCTPYKUMM KabenbHblX KaHaroB, AeTanv MyTeil nepekatku TpaHchopmaTopoB, Tpanbl, NECTHULbI,
orpaxaeHusi u gpyrue BcnomoratesibHble KOHCTpyKUmn 1 anemeHTsl OPY, BJT n KC.

16.1, 16.1a (M3meHeHHas pegakums, am. N-1,2).

16.2 bormbl knaccoB ToyHocTM A 1 B ans onop-BJ1 BbicoTo ao 60 M u koHcTpykumi OPY u KC cregyeT npuHUMaTb, Kak Ans
KOHCTPYKLIMIA, HE pacCUUTbIBAEMbIX Ha YCTaroCTb, a Ans driaHUeBbIX coeanHeHui 1 onop B BbicoTon 6onee 60 M - kak Ans KOHCTPYKLIMA,
paccuuTbiBaeMbIX Ha ycTanocTb, no Tabmmue .3 (npuroxerwe.l).

dnaHueBble coeanHeHust 6e3 KOHTPONMPYEMOro  HaTseHus OOSTTOB MPUMEHSIOTCS AN COEAMHEHUS] KOHCTPYKUMMA, yKasaHHbIX B
HacTosILLEM pa3sgene, BHe 3aBMCMMOCTY OT KnaccudmKaumi HanpsikeHnin B okornodriaHueso 3oHe llno 15.9.3.

Ons ®©C, nogBepKeHHbIX CxXaTUIo (CKaTUo ¢ U3rmbom), ¢ borramm.6e3 KOHTPOIMPYEMOTO HATSXKEHUS CrieayeT NPUMEHATL B6OMThI, ravku
1 warbbl B cooTBETCTBUM C 5.6.

(N3ameHeHHas pepakuus, Mam. N 2).
16.3 (MUckmoyeH, Nam. N 2).

16.4 IMpu pacyeTax onop BJ1, koHcTpykuuin OPY n KC criegyeT npuHMMmaTh KoahdpuumeHTbl ycrnoBuii paboTsl, ycTaHOBIEHHbIE B 7.1.2,
pasgenax 4 n 14 v no Tabmmue 45.

Ana onop BJI, OPY n KC 3HayeHue koadduLMeHTa HagexHOCTU Mo OTBETCTBEHHOCTU y, CriedyeT npuHumaTtb B COOTBETCTBMM C
TpeboBaHuamn TOCT 27751.

PacueT Ha MPOYHOCTL PaCTAHYTLIX 3MIEMEHTOB OMOp Mo chopmyrie (5) C 3aMeHON B Hell 3HadeHna R, Ha &, /v, He JomyckaeTcs.

(N3ameHeHHas pepakuus, Mam. N 2).

Tabmmua 45

OneMeHT KOHCTPYKL Ui KoadhduuimeHT ycrnosuii paboTsl 7,

1 CxaTble nosica U3 OAMHOYHbIX YronkoB CTO€K cBoboaHO cTosiLwen onopbl B nepBbIX
AByX NaHenax ot balwmaka NpKn y3noBbIX COEAUHEHUAX:

a) Ha cBapke 0,95
6) Ha 6onTax 0,90

2 CxaTbl 3nMeMeHT MIIOCKOM pelleTyaTon TpaBepcbl U3 OOMHOYHOrO PaBHOMOJIOYHOMO
yrornka, MpukpensisieMoro ogHoN Nonkomn (PUCYHoK 22):

a) Nosic, MpUKpennsieMbIii K CTOMKe onopbl HEMOCPEACTBEHHO ABYMst bonTamu n 6onee, 0,90
nocTaBMeHHbIMW BAOMb Nosica Tpaeepchl

6) nosic, npuKkpennsieMbIi K CTONKe onopbl 0gHUM 6ONTOM Mnn Yepes dhacoHKy 0,75
B) pacKkoc 1 pacrnopka 0,75
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3 OTTSKKa M3 CTaNbHOMO KaHaTa UMM Nyyka BbICOKOMPOYHOW NPOBOMOKM:
a) Ansi NPOMEXYTOYHOM ONOpbl B HOPMarnbHOM pexume paboThbl 0,90
6) Anst aHKepHOW, aHKEPHO-YIIOBOW 1 YrNOBOW OMnop:

B HOpMarnbHOM pexumMe paboTbl 0,80

B aBapvnHOM pexumme paboTbl 0,90

MpuMeyaHue - YkasaHHble B Tabnuue koadduLMeHThbl yCroBuin paboTbl HE PacnpoOCTPaHSIlOTCS HA COeAUHEHUS ANeMEHTOB B y3nax.

16.5 lMpw onpeneneHn nNpMBeaeHHON rmbkocTn no Tabrmue 8 HamborblLyo MMOKOCTb BCEro CTEPXHA M., CredyeT BblYUCIATbL MO
dopmyrnam:

ONA YeTblIPeXrpaHHOro.CTepPXXHA C naparviesibHbIMU NoACcaMu, LLIAPHUPHO ONepTOoro no KoHUam,
Mgy = 2018 (201)
OnA TPpexXrpaHHOro paBHOCTOPOHHEIO CTEPXHA C NaparviesibHbIMU NoACaMK, LLAPHUPHO ONepToro no KoHuam,

Amay = 251 b (202)

Onst cBOGOHO CTOSILLEN CTOMKW NpamMugansHon hopmel (pUcyHok 15)

R = 218y (203)

roe ! - reomeTpudeckas ArvHa CKBO3HOIO CTEpPXHS;
b - paccTosiHue Mexay 0CsIMU NOSICOB HaMGOoIee y3KOM rpaHy CTEPXHS C MaparrienbHblMy NMosicamy;

h - BbIcOTa CBOOOIHO CTOSALLEN CTOVKY,

W=125(8, /8,02 — 2,75(b, { ;) + 3,5 - KOIPDULMEHT 1151 ONPEAETIEHUS) PACHETHOM AMMHBI, TAE &, W & - PACCTOSIHIAS MEXY OCAMM MOSICOB

nupamMuaansHom ornopbl B BEPXHEM U HKHEM OCHOBaHUSIX Hanboriee yY3KOM rpaHM COOTBETCTBEHHO.

2-2

e

AN~ A

—2_-1 -!rmn‘

-1 A
T
IR '%/\ }d
X 7
)

PucyHok 22 - Cxema TpaBepChl C TPEYroSibHOM PELLETKOMN
16.6 PacyeT Ha yCTOMYMBOCTb MpU CXaTuM C M3rMOOM CKBO3HOIO CTEPXKHS C pelueTkaMmu NOCTOSIHHOrO MO AfMHE CeYEHVst creayeT
BbINOSHATL MO pasgeny 9.

Ona PaBHOCTOPOHHEro TpPEeXrpaHHOro CKBO3HOIo CTEepXHA C peleTkaMn MNOCTOAHHOro no AfMHe CceYeHudA OTHOCUTENbHbI
QKCUEeHTpUucuTeT crnegyeT BblYUCTATL Mo (bopmynaM:
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fipy n3rvbe B NMOCKOCTH, NePreHANKYNAPHOM K OQHOM U3 rpaHen,
= 3A6PM [ VB) ; (204)
nNpuunsrnbe B NrocKoCTy, NaparresibHON OAHOM U3 rpaHen,
we = 3BM (V) (205)
roe b - paccTosiHie MeXay OCSMU NOSICOB B MIIOCKOCTY rpaHy;
B3 - koachbhrLMEHT, paBHbI 1,2 Npy 6OMTOBbLIX coeanHeHusX 1 1,0 - Npy CBapHbLIX COEAMHEHMUAX.

16.7 TMpu pacyeTe Ha - yCTOMYMBOCTb MNPU CXaTuM C M3rMOOM CKBO3HOrO CTepxHs ¢ pewwetkamu no 9.3.1 u 9.3.2 3HayeHue
3KCLUEHTpUCUTETa ¢ NpY BOSTTOBLIX COeQMHEHVSIX ANEMEHTOB CreflyeT YMHOXaTb Ha KoapdumumeHT 1,2.

16.8 lNpu npoBepke YCTOMYMBOCTU OTAENbHBIX MOSCOB CTEPXHSI CKBO3HOMO CEYEHWsI OMOpP C OTTSKKaMK NpU CKaTun C U3rmbom,
MPOAOMbHYI0 CWy B KaXdOM Mosice, crieayeT onpefenaTb C y4eTOM [OMOSHUTENbHOro ycurma H,; OT usrubarolero mMomeHta M,
BblYMCIAEMOro no AePopMMPOBaAHHON CXeMe.

[ns wapHMpHO onepTor No KOHUAM PELUeTYaToN CTOVKM MOCTOSIHHOMO NO AfMHE NPSMOYrofbHOro ceveHns (Tun 2, Tabrmua 8) onopsl ¢
OTTSXKKaMM 3HaYeHVe MOMeHTa M B cepeauHe OrvHbl CTOMKM Npu mn3rnbe ee B OOHON U3 MIIOCKOCTEN, X-X WM y-y, credyeT onpeaendTtb no

dopmyre
M= My +(BNIB (f,+ 1), (206)
roe 3, - nsrubatoLLmin MOMEHT B cepeiHe ArvHbl CTOVKM OT NonepeYHo Harpyski, onpeaernsieMbin kak B 6ankax;
B - k03thhMLIMEHT, MPMHMAaeMbI cornacHo 16.6;
N - npogornbHas curna B CTOVIKE;

Jg- Nporub CTOVKM B cepeauHe AfMHbl OT MOMEPEeYHON HAarpysku, onpefenAembil kak B OBbluHbIX Harkax ¢ uCnonb3oBaH1em
NPUBEAEHHOTO MOMEHTA UHEPLIMN CEHEHUA o ;

F =0,0013/ - HaYanbHbIA NPOrud CTOMKM B MIIOCKOCTU U3rnba;

5=1-01M*/(El) .

. M — 29,2 *
3pech: ! - ArvHa CTONKK; for= A 1< [ 327,

* dopMyria COOTBETCTBYET opuriHary. - MprMeyaHme 1srotosuTens 6asbl AaHHbIX.

roe A - nnowpab CeYeHns CTOVKY,
ks - NpUBEaEHHas rMBKOCTL CTOMKY, onpesersiemas no Tabmmue 8 AnA ceveHnst Tuna 2 ¢ 3ameHoit B oopmyrie (16) Ay, Ha L, nm i,
COOTBETCTBEHHO MIIOCKOCTM U3rmba.

Mpw n3rnbe cToVikM B ABYX NMOCKOCTAX yourve V,; criefyet onpefensTb no dopmyne (124); npu aTom HavarsHelAnpornd 7, creayet
Y4MTBIBATbL TOMBKO B TOW MIIOCKOCTM, B KOTOPOW COCTABIIAOLASA YCUMA N,y OT MOMeHTa A, win M, uMmeeT Hanbombluee sHajeHve.

16.9 MNonepeyHyto cury Q B LLAPHUPHO OMEPTOM MO KOHLAM CTOMKE C peLLeTKaMmn MOCTOSHHOIO MO AfMHE MPSIMOYFOfBHOr0. ceveHns (Tvn
2, Tabrmua 8) onopbl € OTTSKKAMU MPU CXaTum ¢ U3rMbom B OOHOW M3 MIIOCKOCTEN X-X WM y-y criedyeT NpuHUMaTh NMOCTOSIHHOWM MO ArvHe
CTOWKW 1 onpefenaTb no dopmyre

3,14

Q:Qmax+ &

(fy+Fad, (207)
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r0€ Ghuex - MaKCUMarbsHas norepeyvHasl cua oT NonepeYHon Harpysky B MOCKOCTY narnba, onpeaensemas kak B 6ankax.

OcTtanbHble 0603HayeHus B hopmyne (207) criegyeT NPYHUMAaTL TakuMu e, Kak B chopmyre (206).
1610 Ona wapHMpHO OMEpPTOM MO KOHLAM pelueTyaToOn CTOWKM MOCTOSIHHOTO MO AfMHE TPEYrofibHOrO CKBO3HOrO cedeHus (Tvn 3,
Tabmmua-8).0nopbl ¢ OTTSXXKAMM NpY CXaTUM C U3rMBOM B OOHOW M3 MIIOCKOCTEN X-X WUNK Y-y 3Ha4YeHWe MoMeHTa M B cepeavHe ee AIWvHbI

crefyeT onpenenatb no dopmyrne (206), a npvBeaeHHy0 rMbKOCTb - No Tabnmue 8 Ans ceverus Tvna 3.

Mpu u3rbe CTOMKM B ABYX MMOCKOCTAX 3HaveHwe ycurmst N,; criedyeT npyHMMaTth G4MblmM 13 OBYX 3HAYEHUI, onpeensieMbiX Mo
dopmyre

Ny = L16M, (b W Nog = 05834, 15+, 15, (208)

Mpn yuete oboux-MomMeHTOB i, u M), BO BTOpON (hopmyre (208) HauasbHbIN NPOTMG CTOVKM 7, B KaXOOW U3 ABYX MOCKOCTEN
crnegyet npuHuMaThb pasHbiv 0,001 .

16.11 MNonepeyHyto cury Q B NIOCKOCTY MPaHW B LLAPHWMPHO ONEepTON MO KOHLaM peLLeT4aTon CTOMKe TPEYrofibHOrO CKBO3HOMO CeYeHus
OMopbI C OTTSHKKAMU MPY CKaTUM CM3FMBOM crieflyeT onpefersTe no opmyre (207) ¢ y4eToM npuseaeHHOM r1BKoCTn Ly , OnpeaensieMoit

no Tabrmue 8 Ana ceyerus Tyna 3.

16.12 PacyeT Ha YCTOMYMBOCTb CXATbIX 31IEMEHTOB KOHCTPYKLUA U3 OAUHOYHBIX YrOJKOB (MOSICOB, peLLeTky) crieayeT BbIMOMHATL C
Y4E€TOM SKCLEEHTPUYHOIO NPUIOXEHNs NPOAOAEHOW CUTTbI .

Kak ueHTpanbHO cxaTtble no ¢opmyre (7) 3T aneMeHTbl criefyeT pacCyvTbiBaTb MPWU YCIOBUM YMHOXEHWS] MPOOONbHBLIX CUM Ha
KOS MULNEHTDI &y, U Gy , TPUHUMAEMble He MeHee 1,0.

B npocTtpaHcTBEHHbIX BOSTTOBBIX KOHCTPYKLMAX MO PUCYHKY 15 (Kpome pucyHka 15, B) 1 KOHLEBbBIX OMOP) NpW LLEHTPMPOBaHWM B yare
3MEMEHTOB U3 OAUHOYHbIX PAaBHOMOSIOYHbBIX YrOKOB MO WX pUcKaM Mpu OOHOPSAHOM pacrorfioxeHun GOSToB B 3rieMeHTax peLleTku U
MPVIKpEenreHM packocoB B y3re C ABYX CTOPOH MOMKM Nosica 3HaveHMs KoaMULMEHTOB o, U Ciy CrieayeT onpeaenaTb:

ansa nosicos npu %, =3,5 (npu %.>3,5 cregyeT npyHumaTh %.=3,5) no bopmyrnam:
npu 0,55= ¢ /& 0,66 1 M,/ M,, =07
Gy = 142/ B— 0,55+ A(0,2— 0,058 Mg / Ny (209)
Mpn0,4< c/d <0,55 U N,y /N, =(2,33c/b—058)
Oy = 0,95+ 01075 +[034 - 0620/ 5+ 0(0,2 - 0,05 N,g £ M., 5 (210)
AN packoCcoB, MPUMbIKaIOLLYIX K paccyMTbIBaeMoi naHesm nosica, no oopmMyrnam:

npn0,55= ¢/ 20,66 n N5 ! Wy, <07
tty =118-0,36c/ b+ (18l E=086) N, i N,y (211)

npn0,4=cfb <0551 N5/ Ny, =(2,330/ 5 -0,58)
g =1-00d4c/b+(0,36— 041/ BYN, ;I IV, . (212)

s npocTpaHCTBEHHbLIX GOSTTOBbLIX KOHCTPYKLMIA MO pUcyHKY 15, 1), ) B dhopmyrnax (210) n (212) cnepyeT npuHumats 0,45 < ¢/% «0,55.

B chopmyrax (211) n (212) oTHOLLEHVE PaCcCTOSIHWSI MO MOJIKe Yrorika packoca oT 0byLlka [0 PUCKK, HAa KOTOPOW YCTaHOBIEHb! 6OMThI, K
LLMPWHE NOJIKM yrosika packoca npuHaTo ot 0,54 o 0,6; npu oTHOLeHun, paBHOM 0,5, KOAPPUUMEHT ; , BbIYMCTIEHHBIN IO dhopmyriam (211)
1 (212), norrkeH 6bITb yBermyeH Ha 5%.

B npocTpaHCTBEHHbIX CBAPHbLIX KOHCTPYKLMAX U3 OAUHOYHBIX PABHOMOSIOYHBIX YTOMKOB MO pUCyHKY 15, 6), T) (KpOME KOHLEBBIX OMOp) C
NpUKpensieHneM packocoB B y3rie TOMbKO C BHYTPEHHEN CTOPOHbI MOSIKK nosica Npu i, { W, =07 3Ha4YeHVs KOIDMULIMEHTOB oy U Cig

cnegyetT npyuHiMaThb:

Nnpu LeHTPUPOBaHUM B y3I1ax 3N1eMEeHTOB MO LIeHTpaM TAXECTU ceyeHun
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Oy = Oy = 1,0;
NPU-LEHTPMPOBAHMM B y3riax OCel packoCcoB Ha 00YLLOK nosica
by = 0ty = L0+ 012N, 4 I M, .

Mpun pacyeTe KOHCTPYKUMA HA COBMECTHOE OeVCTBME BepTUKalribHbIX M NMonepeyHbiX Harpy3oK U KPyTALEro MOMEHTA, Bbl3BaHHOIO
06pbIBOM MPOBOACB WM TPOCOB, NPUHUMAIOT ¢, = g = 1,0,

O6o3HayeHus, mpuHATLIe B dhopmynax (209)-(212):
C - paccTosiHMe MO MOJIKE Yrorika nosica oT obyLLKa A0 PYUCKM, HA KOTOPOI PaCcMOmNOXeH LeHTp Y3na;
b - WMpuHa NorKu yrosika nosica;

Nm - NpoAoJibHaA Ccura B NaHE M NoACa;

de- cyMmma npoeKu,vu7| Ha OCb rosca yCVlJ'IVIVI B packocax, NpuUuMbIKaloupyx K OJHOW MosKe nosica, nepefaBaemMasd Ha Hero B ysrne u
onpepgendemMmaa npu ToM Xe coYeTaHUM Harpy3okK, Kak and Nm; npu pacyeTe nodca crieayet npuHMMaTb fonbliee U3 3HAYEHUIA de,
NOJTydeHHbIX A5A Y3510B MO KOHUAaM NaHenn, a npu pacyeTe packoCoB - A54 y3ra, K KOTOPOMY NpUMbIKaeT pacKoc.

(N3meHeHHasn pegakums, Mam. N 1).

16.13 PacueTHble AmmHbl s W PagnyChbl VHEPLMA-CEHYEHUA | NPW ONpeaerieHn rbKoCTM SMIEMEHTOB MIIOCKMX TpaBepe ¢ nosicamm 1
PELLETKOW U3 OAUHOYHBIX YTONKOB (CM. PUCYHOK 22) crieflyeT NpuHMMaTh paBHbIMU:

AN8 N0ACA Loy =Ly, izl , dor =dm1, i=1,;

AT PaCKOCa lyr =1, i =iy

ATS PaCropkU fgr =4, i =iy,
roe i, - paguyc MHepLN CeYeHnst OTHOCUTESTEHO OCH, MapanneribHOWM NNOCKOCTN peLLeTKN TpaBepChbl.

16.14 'vbKoCTb NEpBOro CHU3Y packoca U3 OAMHOYHOrO Yrorka peluetyaTon ceobogHo cTosien onopbl BJT He gorkHa npesbiwaTb
160.

16.15 OTKNOHEHNS BEpXa onop v Npornbbl TpaBepc He AOIPKHbI MPEBbILLATE 3Ha4YeHN, NpuBeAeHHbIX B Tabrmue 46.

16.16 B cTanbHbIX NPOCTPaHCTBEHHbLIX KOHCTPYKLMAX orop BJT n OPY 13 oguHOYHBIX YrONKoB criedyeT npeaycMaTpuBaTh B NOMEpeYHbIX
ceyeHuax amadpparmbl, KOTOpble AOIDKHbI pacroriaraTbCs B CTOVKax CBOGOAHO CTOSILLMX OMOP He pexe, YeM vepes 25 M, 1 B CTONKax onop
Ha OTTSXKKaXx He pexe, Yyem Yepes 15 M. [lnadparmbl JOSTKHBI TaKke yCTaHaBMMBaTLCA B MECTAX NPUOXKEHUS COCPeAO0TOYEHHbIX HAarpy3oK v

neperioMoB NOACOB.

16.17 lMpu pacyeTe Ha CMATUE COEAUHAEMbIX NIEMEHTOB PELLEeTKN B OAHOOOMTOBbLIX COEANHEHNAX C PACCTOSIHUEM OT Kpas aremeHTa
[0 LeHTpa OTBEepCTMs BOOSb yeurmsa MeHee 1,5d cnefyeT yunTbiBaTh NpumeyaHme 2 k Tabrmue 40.

B 04HOGOMTOBbIX COEAVHEHUSIX ANIEMEHTOB, MOCTOSIHHO paboTaloLLKX HA PacTsKeHVe (TAr TpaBepe, AMEMEHTOB, MPVYMbIKAIOLLMX K y3ram
KpenneHusi NPOBOAOB M TPOCOB, U B MecTax KpemnreHusi obopynoBaHusl), paccTosiHue OT Kpasi 3ieMeHTa [0 LeHTpa OTBEPCTUS BOOJb

ycunvs cregyeT npuHMMmaTth He MeHee 2d.

16.18 Packocbl, npukpennsemble K nosicy 6osramv B 04HOM Yarie, AOMKHbI ObiTb PacnonioxeHbl C ABYX CTOPOH-MOJSIKN MOSCHOIO Yroska.

Tabmua 46
KoHCcTpyKumMst n HanpaBneHue OTKINOHeHUst OTHOCUTENBHOE OTKIMOHEHWE OTHOCUTENbHbIN Npornd Tpasepchl U Banku (k nponeTy
Bepxa onopbl (K BbICOTE OMNopbI) UKW OAnMHE KOHCONM)
BepTukanbHbIN [opusoHTanbHbLIN
B nponeTe Ha KOHCoMn B Ha KoHcoMn
nponete
1 KoHuesas n yrnmosast onopa BJ1 aHkepHoro Tuna 1 1 1 He orpaHunuvBaetcs

BbiCOTON A0 60 M BOOMb NpoBOAOB 120 200 70

NormaCS 4.x® (NRMS10-16269) www.normacs.ru 14.11.2023 cTtp. 93 u3 138


kodeks://link/d?nd=551727742&point=mark=000000000000000000000000000000000000000000000000007E20KF

CI 16.13330.2017 CtanbHble KOHCTPYKLUUM C 28.08.2017 pevictByeT, B3ameH

2  Onopa BJ1 aHkepHoro Tuna BbicoTol 4o 60 m 1 1 1 To xe
BAOMb NPOBOJOB 100 200 70
3~ TMpomexyToyHas onopa BJ1 (kpome He orpaHu- 1 1 "
NEepexofHo) BOOMb U nonepek NpoBoAoB yMBaeTcs 150 50
4 TlepexoaHble onopbl BJ1 Bcex TMNOB BbICOTOM 1 1 1 "
cBbilwe 60 M BOONb NpoOBOAOB 140 200 70
5 Onopa-OPY eaonb nposoaos 1 1 1 1 1
100 200 70 200 70
6  To xe, nonepek NnpoBoAoB 1 He orpaHu- He orpaHu- He orpaHuunBaeTtcs
70 unBaeTcs ynBaeTcs
7  CroWka onopbl nog obopynosaHme 1 - - - -
100
8 bBanka nog o6opynosaHue - 1 a1 - -
300 250
MpyvMeyvaHus
1 OtknoHeHne onop OPY nTpaeepc onop BJ1 B aBapniAHOM 1 MOHTaXHOM peXmmax He HOpMUpPyeTCs.
2 OTKMOHEHUS 1 NPOrnbbl-No-No3uUuamM 7 n 8 A0MmkHbl ObiTb YMEHbLUEHbI, ECIM TEXHUYECKUMU YCIIOBUAMU Ha 3KcnnyaTauuo obopyaosaHus
yCTaHoBreHbl 6onee xectkue TpeboBaHus.

Tabrmua 46 (N3meHeHHasn pegakums, A3m.-N-2).

16.19 B 60MToBbIX CTbIKax MOSICHLIX PaBHOMOMOYHbLIX YTONKOB YMCIIo GOSTTOB B CThIKE CrieayeT HasHayaTb YETHLIM 1 pacrpeaeraTb
BOSTTBI MOPOBHY MEXAY NOMKaMu yrorka.

Yucrno Gosmros npu oaHopAAHOM U LWAXMATHOM KX PaCnoSIOXKeHUN, a TakKXXe YMUCIo nonepeyYHbiX paaoB borroB npun OByXpAOHOM KX
pacnornoXxeHuu crieyeT Ha3Ha4aTb He Ooree NATW HA OAHOM Morke yrosnka c KaXKOoW CTOPOHbI OT CThIKa.

YkazaHHoe yucrio 60ToB 1 nonepeyHbIX psaaoB criedyeT yBernuvBaTe 4O CEMU NMPU YCIIOBUN YMEHbLLEHVS 3HAYeHUA KoadpdpuumeHTa vy
, onpegensemoro no Tabsmue 41, ymHoxeHvem Ha 0,85.

16.20 PacyeT Ha YCTOMYMBOCTE CTEHOK OMOP M3 MHOTOrpaHHbIX TpyO npuuucne rpaxHev ot 8 0o 12 criegyeT BbINONHATL MO hopMyrne

Gl’{(ocr'}rc)il’ (213)

roe oy - HanborbLuee cxuMmaroLee HanpsaXeHue B ce4eHun onopbl Npu ee pacyeTe no ,D,eC*)OpMVIpOBaHHOVI cxeme;

T, - KOUTMHECKOE HanpsXeHue, BblYncrnaemoe no ¢)0pmyne
ocr=([3—q|'|62—3,8figw)wRy =R, (214)

B=0,58+181/ 1
Ry = (815 JRJ. { B - ycrioBHas rmMbKOCTb CTEHKW rpaHu LLUPUHOWM b 1 TONWLWHOWM f;

w=140,033L,(1- o3 /o),

roe iw crnegyeT npuHUMaThb He Gonee 2,4;
T - HAVMEHbLLIEE HaMPSXKEHNE B CeYEHUN, NPUHUMAaEMOe MPu PacTSXEHUN CO 3HaKOM "MUHYC".

MHororpaHHble TpyObl 4OSKHBI COOTBETCTBOBATL TpeboBaHmuam 11.2.1 n 11.2.2 ana kpyrnbix Tpyd ¢ paguycom OMMCAHHOM OKPYKHOCTM.

17 Tpe6oBaHMs NO NPOEKTUPOBAHNIO KOHCTPYKLIUIA aHTEHHbLIX COOPYXXEeHUN CBA3M BbiCOTON A0 500 m

17.1 nsa cTanbHbIX KOHCTPYKLUUIA aHTEHHbIX coopyxeHunn (AC) cnegyeT NpUMEHATb CTamm corflacHo npwioxenuto B (kpome ctanen
C390K, C590, C590K), a Takke cBapHble MPSIMOLLOBHbIE M GecloBHble TPyObl u3 ctarm C245, C255, C345, C355. MNpu atom crieqyet
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MpYHAMaTb pacnpeaeneHme KOHCTPYKLMIA Mo rpynnam:

1 - OTTSKKM U3 CTambHbIX KaHATOB W LiEnei pasnmMyHon KOH(Urypauum, HeCyllMe BaHTbl aHTEHHbIX MONIOTEH U aHTeHHble NMPOBOAA;
arieMeHTbl (MexaHU4eckue AeTanm) OTTSXKEK MaYT U aHTEHHbIX MOJIOTEH, AeTarm KpenreHus oTTsbkek K chyHIamMeHTaM M K CTBOaM CTanbHbIX
ornop; craHubl 1 oriaHUeBble CoeaVHEHVS 3rieMEHTOB CTBOSOB MaYT 1 BalLeH, BKIoYasi ornopHble doraHLbl 1 6alumaky;

2 - CAMOLWHOCTEHYATbIE U pelleTyaTble CTBOSbI MayT U BalleH, pelueTka, Avadparmbl CTBOJSIOB GalleHHbIX ornop;

3 - neCTHMLbI, nepexogHbole Nrowaaku; MeTasvTOKOHCTPYKUUU KpenreHUAa aHTeHHOTo OGOpy,D,OBaHVIFI.

MaTepuvanel Ans CoeguHeHWn criegyeT NpyHUMaThb COrfacHo pasgerny 5, HopMaTuBHbIE M pacyeTHble COMPOTMBEHNS MaTepuaros u
COeIMHEHW - COFAacHO pasgeny 6 v npuroxeHuam B n .

(N3meHeHHasn pegakupns, am. N 2).

17.2 05 OTTSKEK U 3MEMEHTOB: aHTEHHbIX MOSIOTEH CrieflyeT NMPUMEHsSITb CTallbHble KpYrible KaHaTbl OLyHKOBaHHble no rpyrnne CC,
rpy30Bble Hepackpy4dMBaloLWECS /OOVHAPHOW CBUBKW (CMMparnbHble) WM HepackpyyuBaloLyecs [BOMHOW KPECTOBOW CBMBKM C
MeTasriM4eckuM CepaeyHKOM (KpyrionpsaHbIie), Npyu 3ToOM crivparbHble KaHaTbl criedyeT NpUMeHsiTb Npu pacyeTHbiX yeunmusax ao 325 kH. B
KaHaTax cregyeT MpUMEHsITb < CTarkbHyl0 KPYIIylo KaHaTHyl0 NpOBOJSIOKY Hauborbuwmx OuvameTpoB Mapku 1. [Ona cpegHe- U
CUIbHOarpeccuBHbIX Cpea - NPMMEHsITh KaHaTbl, OLIMHKOBaHHbIE Mo rpynne XXC, ¢ Tpe6oBanuamu ans kaHaTos rpynnbl CC. Mpu yBermyeHm
OIVHbl  OOBSI30K M3 MSATKOW OUMHKOBAHHOW MPOBOJIOKM, PACMONIOKEHHbIX MO KOHUaM KaHaToB, Ha 25% cregyeT MNpUMeEHsTb
packpy4MBaloLKMecs KaHaTbl.

Ons oTTsbkek co BCTPOE€HHbIMU M30JIATOPaMU OpPELLKOBOro Tuna cregyet NpUMeHATb CTallbHble KaHaTbl C HemMeTalvim4eCKUmMmu
cepaeyHnkamMmu, ecim 3To AonyckaeTca paguoTexHU4eCKkumMin Tpe6OBaHI/IFIMVI.

Ons oTTsikek ¢ ycunmamu, npeBbllalouLyMn HeCYLLYH CMocobHOCTL KaHaToB U3 prl'ﬂOVI NPOBOJIOKK, crieayeT NPUMEHATb CTallbHble
KaHaTbl 3aKpbITOro Tuna nu3 3eTO6pa3HbIX W KNMHOBWAHbIX OLIMHKOBAHHbLIX MPOBOJIOK.

17.3 KoHubI CTanbHbIX KaHAaTOB B CTakaHax Wn mydtax-creyeT 3akpennaTb 3arvMBKON UMHKOBbLIM cnnasoM LIAM9-1,5]1.

17.4 [N 3remMeHTOB aHTEHHbIX MOSOTEH crieayeT NMpUMEHSTL NpoBofa corracHo Tabrmue b.2. MpumeHeHne MeaHbIX NPOBOJIOK
[OOMYyCKaeTCs TOMbKO B Cryvasix TEXHOSIOrMYECKO HEOOXOAMMOCTMU.

17.5 3HayeHue pacyeTHOro COMPOTUBIIEHWS (YCWUNUSI) pacTsKEHWUIO MPOBOLOB M MPOBOMOK CrieayeT MpUHUMAThL PaBHbIM 3HAYEHUIO
pa3pbIBHOMO YCUIUsl, YCTAHOBIIEHHOMY roCcyAapCTBEHHBIMM CTaHAapTamu, AeNeHHOMY Ha KO3MULIMEHT HAAEXHOCTV Mo MaTepuarny v, :

NS arnoMUHUEBBIX U MeHbIX MPOBOAOB ¥, =2,5;

ana crtanealtoMMHMEBDBIX NPOBOAOB NMPU HOMUHATBHbLIX CEYEeHUAX, MMZ

16125 - Y =2,8;
35-95 - Yy =2,5;
120 n 6onee - Y =2,2;

Ana umeTanM4eckunx ctaneMeHbIX NPOBOMoK ¥, =2,0.

17.6 MNpwn pacyeTtax koHCTpykuun AC cregyeT npuHMMaTb KOIdMUMEHTbI YcroBuin paboTbl, ycTaHoBseHHble B 4.3, pasgene 14 u
Tabrmue 47.

Tabrmua 47
OnemMeHTbl KOHCTPYKL U KoadhcmumeHT ycnosmin- paboTtsl ¥,
MpepBapuTenbHO HaMpPsKEHHbIE 3ANIEMEHTbI PeLLeTKN 0,90
dnaHubl:
KONbL,EBOro TUNa 1,10
ocTanbHbIX TUMOB 0,90
CranbHble KaHaTbl OTTSXKEK MAYT UMN 3IEMEHTbI @aHTEHHbIX MOJIOTEH MPU UX KONUYECTBE:
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3-5 OTTSXEK B IpyCE UMM 3NEMEHTOB aHTEHHbIX NONIOTEH 0,80

6-8 oTTsXeEK B ipyce 0,90

91 Gonee OTTAXEK B sipyce 0,95
3ajenka KOHLLOB Ha KoyLlie 3aXvMaMmn Unv To4e4YHoe onpeccoBaHune BO BTYIIKe 0,75
OnrieTka kaHaTta Ha koyLle unun n3onsaTope 0,55
OneMeHTHl KPemneHWsl OTTSKEeK, aHTEHHbIX MOMOTEH, MPOBOAOB, MOLKOCOB K OMOPHbLIM 0,90
KOHCTPYKLMSIM U @aHKEPHBIM dyHAaMEHTaM
AHkepHble TAxu-6€3'pe3bb0oBbiX coeanHeHUA Npu paboTe KX Ha pacTskeHue ¢ M3rnbom 0,65
MpoywmnHbl Nipy paboTe Ha pacTsxeHne 0,65

D,eTaJ'IVI erl'lﬂeHI/IIZ 1N COeQUHEHUN CTanbHbIX KAHATOB:

MeXaHn4eckne, Kpome ocel LLapHUpoB 0,80

OCM LLIapHMPOB NpU CMATUN 0,90

17.7 OTHOCUTESbHBIE OTKIMOHEHUS OMOp (K BbICOTE) HE AOSDKHbI MPEBbIWATH 3HAYEHW (KPOME OTKIIOHEHWM Orop, A/ KOTOpbIX
TEXHWYECKVM 3aaHVEM Ha MPOEKTVPOBAHNE YCTAHOBIIEHbI MHbIE 3HAYEHWS):

1/100 - npn BETPOBOW WM FONOSIEAHOM Harpyske;

1/300 - Npn 0QHOCTOPOHHEN NOABECKE @HTEHHbI K Onope npw OTCYTCTBUM BETPA.

17.8 MoHTaxHble coedVHeHVsI| SrieMeHTOB KOHCTPYKUMIA (B TOM uucrie, driaHueBble), nepedatolpe pacyeTHble ycunus, criegyeT
npoekTupoBaTtb Ha Gomrax krnacca To4MHocTU B-u knaccoB npoyHoct 8.8 n 10.9. lNpu 3HaKoNepeMeHHbIX yCunusix cregyet npuHMMaThb
coepvHeHua Ha 6orrax knaccos NpovHocTn 8:81 10.9 ¢ obsA3aTensHBIM HaTseHneM 6o5ToB Ha yeurive P, (no 14.3.6) unm Ha MOHTa>KHOM
cBapke.

MpVYMeHeHMe MOHTaXXHOW CBaPKU UM GOJTTOB KItacca TOYHOCTM A JOIDKHO ObITb COrMacoBaHO C MOHTUPYHOLLEN OpraHu3aLmei.

(N3meHeHHas pegakums, Mam. N 2).

17.9 Packocbl rubkocTbto 6onee 250 npu nepekpecTHon peLLeTke B MeCTax nepeceyeHnin AomkHbI ObiTb CKpenrneHbl Mexay co0on.

Mporubbl pacnopok avadparm 1 areMeHTOB TEXHOMOMMYeCcKX MIoWLAA0K B BEPTUKANbHOM M rOPU30OHTarbHOWM MIIOCKOCTAX He JOSDKHbI
npesbiwaTtb 1/250 nponeTta.

17.10 B KOHCTPYKLMSAX pelleTdyaTbiX OMop Avadparmbl OOSDKHbI YCTaHABIMBATLCA Ha PacCTOSHUM Mexdy HuMmK He Goree Tpex
pa3MepoB CPeAHEero MornepeyHoro CeuveHst CeKLMM OMopbl, a TakKe B MEeCTax MPUIOXeHWs COCPEAOTOYEHHbIX HArpy3oK U neperoMos

NoACOB.

17.11 Bosrbl criaHueBbIX CoeanHeHUn Tpyo credyeT pasmMew@aTb Ha OAHOW.-OKPYKHOCTU MUHMMArbHO BO3MOXHOro AvameTpa Ha
paBHbIX PACCTOSHUSIX MeXay COBOWA.

17.12 DremeHThbI peLeTkn hepmM, CxoasiLMecs B OQHOM y3re, criegyeT LeHTPMpOBaTh HAKOCh Mosica B TOUKE nepeceveHns nx ocen. B
MecTax NpUMbIKaHUS PackocoB K driaHLaM UX pacLeHTpoBKa 4OJTkHA OblTb He Goree TpeTu pasMepa nonepeyHoro ceveHust nosica. Mpu

pacueHTpOoBKe Ha BosbLLMIn pa3mep anemMeHTbl A0JTKHbI ObITb paccyuTaHbl C y4eTOM Y3JI0BbIX MOMEHTOB.

B npopesHbix chacoHkax Ans KpenrieHst packoCoB U3 KPYrIion CTanm KOHeL, Npopesan crnedyeT 3acBeprmBaTb OTBEPCTUEM AMAaMETPOM B
1,2 pa3a 6ornblLe gameTpa packoca.

17.13 OTTskkM B MauTax C pelleTtyaTbiM CTBOSIOM CriedyeT LEHTpUpoBaTb B TOYKE NEepeceyeHus.-ocel MosicoB M pacrnopok. 3a
YCIIOBHYH OCb OTTSXKEK CIeAyeT NpUHMMaTh Xopay.

JlvcToBble NpoyLUmHbI AN KPENIEHUs OTTSKEK AOIPKHbI NOAKPENNATLCH pebpamu XXeCTKOCTH, NPpeAoXPaHSIOLLMU UX OT M3rmba.

KOHCprKLI,VII/I Y3rioB KpenneHusa OTTAXEeK, KOTOpble He BMNUCbIBAKOTCA B TPAHCMOPTHbIE ra6apmbl CeKuyn CTBOMa MauT, crenyet
NpoeKTupoBaTh Ha OTAENbHbIX BCTaBKax B CTBOJSIE B BUAE XKXEeCTKUX FaGapVITHbIX p,vlaq)parM.

17.14 HaTspkHble ycTporcTBa (MydThl), Cryxalme Onst peryrmpoBaHns OJMHbI U 3aKpenrneHus OTTSKEK MauT, OOIDKHbL KpenuTbes K
aHKepHbIM YCTPOWCTBaM rMOKOW KaHaTHOW BCTaBKOW. [fMHa KaHATHOW BCTaBKM Mexay Topuamu BTYNOK OOfkHa ObITb He meHee 20
AvameTpoB kaHaTa.

17.15 Onst anementoB AC criegyeT NPUMEHSITb TUMOBbIE MEXaHNYECKME AeTarnu, NPoLLeLLME UCTbITAHUSA HA NPOYHOCTb U YCTarnocCTb.

Pe3b0y Ha pacTsHyTbIX aNieMeHTax criegyeT NpUHUMaTh CornacHo AencTayowmmM HI (McronHeHve BnaguHbl peabbbl ¢ 3aKkpyriieHeMm).
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17.16 B oTTshkkax MauyT, Ha NpoBOAaX M KaHaTax rOPMW3OHTamNbHbIX aHTEHHbIX MONIOTEH AN raweHuss Bubpauwm cregyeT
npegycmatpuBaTb MOCreoBaTeSlbHY0 YCTAHOBKY MAapHbIX HU3KOYACTOTHbIX (1-2,5 ') M BbICOKOYACTOTHbIX (4-40 L) BMOporacutenewn
peccopHoro Tvna. HuskovacToTHble racurerm criegyeT BblGupaTb B 3aBMCMMOCTUM OT YacTOTbl OCHOBHOTO TOHA OTTSKKW, MPOBOAA W
kaHaTa.PaccTosiHue s OT KOHLEBOW 3a[eNK1 kaHaTa 0 MecTa NoABECKV racuTternei criedyeT onpeaensTte no opmyre

s=041.102dPlm (215)

rae d - auameTp KaHata, NpoBoaa, MM;
m - Macca 1 M kaHaTa, NpoBoaa, Kr;

P - npeaBapuTenbHOE HaTshXeHe B KaHaTe, nposoae, H.

BblcokoyacToTHble racutenm crieayeT yCtaHaB/mMBaTb Bbllle HU3KOYACTOTHbIX HA PACCTOAHUA S. anI nponeTtax npoBoAoB N KaHAaToOB
aHTEHHbIX NOJIOTEH, NPpeBbILLALINX 300 m, racuterm crnegyetT yCtaHaB/mMBaTb HE3AaBUCMMO OT pacyeTa.

[Ons rawenuws konebaHui Tuna "rasionypoBaHue” crieqyeT U3MeHsTb CBOGOAHYIO AMvHy KaHaTa (MpoBoAa) MOBOAKaMW.

17.17 AHTEHHBIE COOpPYXeHua paanocBA3nN HeO6XOLI,I/IMO OKpaumBaTb CornacHo Tpe6OBaHl/IFIM Nno MapKMpoBKe N CBETOOrpaXaeHuo
BbICOTHbIX I'IpeI'IﬂTCTBVIVI.

17.18 MexaHndeckue aetanm OTTSKEK, apMaTypbl U30SIATOPOB, A TaKKe METU3bI AOJPKHbI ObITb OLMHKOBAHHBIMMU.

18 Tpeb6oBaHMA NO NPOEKTUPOBAHWUIO KOHCTPYKLMIA 34aHUIA U COOPYIKEHUN NPU PEKOHCTPYKLUU

18.1 O6LwiKMe nonoxeHus

18.1.1 OcTaTouHbIV PECYPC KOHCTPYKLMIA 30aHWIA U COOPYKEHWN CliedyeT OLEeHVBaTb Ha OCHOBAHWM aHarm3a UMERLLENCS TEXHUYECKOMN
OOKYMEHTaLuy, BW3yalbHOrO, WHCTPYMEHTANbHOrO OCBWAETENMbCTBOBAHWMA, MNPOBEPOYHbIX PAacYeTOB  HeCylen CcrnocobHoCcTM 1
AeopMaTVBHOCTN KOHCTPYKTVBHBIX 3MEeMEHTOB, UMEIOLLWX AedeKThI Ui NOSyYMBLLKX MOBPEXAEHWe B npolecce akcnnyatauw. B urore
OCBUOETENBCTBOBAHUA TEXHMYECKOE COCTOSIHME JNIEMEHTOB 34aHWIA W COOPYXEHWA [OMKHO ObiTb OMpPedeneHo B COOTBETCTBUM C
OENCTBYIOLLYIMY HOPMaTUBHBIMU JOKYMEHTaMM Kak:

HOpMaTuBHoOEe - 1Mpu OTCYTCTBUM ﬂ,e(beKTOB n I'IOBpe)KEI,eHVIVI N COOTBETCTBUN BCEX Tpe6OBaHVIl7I I'IpOGKTHOVI OOKyMeHTauum,
,D,eIZCTBy}OLLIVIM HOpMaM 1 HauuoHalbHbIM CTaHOapTaMm;

pa60Tocnoc06Hoe - NP HAanM4un ,D,ed)eKTOB n I'IOBDE)KEleHVIVI JIOKarnbHOro xapakrepa, KoTopble npu nocrieayrowem passutum He MoryTt
OKas3aTb BIMAHUA Ha HeCyLyto CMocobHOCTb Opyrnx aNieMeHToB U KOHCTPYKUMU B LEJIOM, - HE OrpaHndmBaloT B KOHKPETHbIX YCIoBUAX
HOpManbHyH 3KCcnnyaTauuio 3aHnAa Ui COOPYXeHUA;

orpaHuM4YeHHO pa6oTocnocobHoe - Mpu HamMuuu OedEeKTOB M MOBPEXOEHWN, He TPEACTaBIALMX OMNAaCHOCTM BHE3arnHoro
paspyLeHUss Ui NMoTepyU YCTOMYMBOCTU KOHCTPYKLMIA, HO MOTYUMX B AarbHeilem Bbl3BaTb MOBPEXAEHUS OPYrX 3IEMEHTOB U Y3rioB
KOHCTPYKUMIA, WM (NpW pasBUTAM MOBPEXOEHWS) MepeiT B KaTeropuio onacHblX, Korga Ans--obecrneyeHus aKcniyaTauuu 3paHvs
(coopyxeHusi) HeoGXOAUM KOHTPOMb 3a COCTOSIHUEM KOHCTPYKLMA, 3@ MPOLOIDKUTENEHOCTBI0 MX 3KCMiyaTauuu, 3a napameTpamu
TEXHOJIOMMYECKUX MPOLLECCOB (HanpUMep, orpaHUdeHne rpy3onogbEMHOCTM MOCTOBbIX KpaHOB) Ui TPEBYETCS YCUIEHUE KOHCTPYKLIWIA;

aBapunHoe - Mpu Hammuum AedeKTOB WU MOBPEXOAEHUN, CBUMOETENbCTBYIOLWMX 00 wucHepnaHMm HeCylwew crnocobHoctn ocobo
OTBETCTBEHHbIX 3MEMEHTOB W COEAMHEHWN, MPEeACTaBMAOLMX OMNAacHOCTb PaspylLeHUs KOHCTPYKUMM -~ MOFYUWX Bbl3BaTb MNOTEPHO

YCTOMYMBOCTU OOBbEKTA B LIENOM.

18.1.2 lMpu ycuneHnmm wurm U3MEHEHUM YCIOBMIA pPaboTbl COXpaHSiEeMbIX KOHCTPYKUMA crnegyeT obecrneuvBate Kak MUHUMYM KX
paboTocnocobHoe coCTosIHME.

Ha nepvioq oT npoBefeHuss obcreoBaHns OO YCWIEHUS KOHCTPYKLIMKM, HAXOAAWMECS B OrpaHMYeHHO paboToCnOoCOBHOM COCTOSIHWM,
OOJTKHbI ObITb 00ecneyeHbl HEOOXOAUMbLIM KOHTPOSIEM.

Mpu yourneHum KOHCTPYKUMIA crielyeT npedycMaTpuBaTh KOHCTPYKTUBHBIE peLLeHUs U MeToAb! Npor3BoacTBa paboT, obecrnevvBatoLme
MraBHOE BKIMOYEHME SIIEMEHTOB W KOHCTPYKLWIA YCUIIEHUS] B COBMECTHYIO paboTy C COXpaHSeMbIMU KOHCTPYKLUUSIMUW, B TOM YuCrie npu
UCMOMb30BaHUN UCKYCCTBEHHOTO PEryrMpoBaHu1s YCUrviA U BPEMEHHON Pasrpy3ku KOHCTPYKLWIA.

(N3ameHeHHas pepakuus, Mam. N 1).
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18.1.3 [N KOHCTPYKLMIA, 3aNpOeKTUPOBAHHBIX MO paHee AeMCTBOBABLLMM HOPMaM U TEXHUYECKMM YCIOBMSIM, NMPOBEPOYHbIN pacyeT He
crieQyeT MpOBOAMTb B Criydasix, €Crm 3a nepuod 3KCrryatauum He meHee 15 neT B HWX He BO3HWKIM AedbeKTbl U NnoBpexaeHus, He
M3MEHUMMCb YCIOBWSI AarnbHenen SKCniyaTaumy, Harpyskm 1 BO3OENCTBMS, a MPU UX UBMEHEHUN He YBENMYWINCL YCWUIMSE B OCHOBHbBIX
3MeMEeHTax.

18.2 PacueTHbIe XapaKTepPUCTUKN CTalniM U COeAUHEHNN

18.2.1 OueHnBaTbL Ka4eCcTBO MaTepmana KOHCTPYKUMIA criedyeT no AaHHbIM 3aBOACKMX CEPTUMKATOB UM MO pe3yrbTaTtam UCMbITaHWA
obpasuoB. WcnbiTaHua criegyeT BbINOMHATL MPWM OTCYTCTBUM MCTMONHWUTENBHOW [AOKYMEHTauMM WM cepTUdMKaToB, HEAOCTaTOYHOCTU
UMEIOLLYIXCS B HUX CBEAEHUIA UMM OBHaPYXEHWM MOBPEXAEHWIA, KOTOPbIe MO ObITb BbI3BaHb! HA3KMM Ka4eCTBOM MeTarra.

18.2.2 Mpw uccriefoBaHUM U UCTIbITaHUM MeTaria crieayeT onpeaenaTb cneaytolpe rnokasatenu:

XUMUYECKUIA COCTaB - MacCoBYH' OO 3rieMeHTOB Mo Tabnmue B.2 (npunoxenue B);

npepgen Teky4ectn, BpemMeHHoe CornpoTmBrieHne U OTHOCUTESbHOE yANMHEHWE NMPU UCMbITaHUAX Ha pacTaAXeHue (cne,qyeT nposoauTb
UCNbITaHUA C NOCTPOEHWeM AanarpamMmmbl pa60TbI CTaJ'II/I);

yOapHyo BA3KOCTb ANst TemMnepaTyp, COOTBETCTBYIOLLMX rpyrne KOHCTPYKLMIA U pacyeTHON Temnepatype no Tabrmue B.1 (npunoxeHue
B):

B OTAESbHbIX CIy4asX Makpo- U MUKPOCTPYKTYPY CTasmm (B YaCTHOCTK, NS KOHCTPYKUWA 1-1 1 2-1 rpynn npuroxeHuws B.

YpapHyto BSI3KOCTb He criefyeT OLeHUBaThb B Clydae KUnsaumx u 6eccemMepoBCKUX CTarnen, a Takke APYrux YriepoaucTbix cTtanew ¢
copepxaHvem cepbl S>0,55% nnm dpoccopa P>0,050%.

Mecta otbopa npo6 ans onpeferneHnss nepeyncrieHHblX nokasaternen, Yncrio npob M HeoBXoAMMOCTb YCUMEHUS] MECT BbIPE3KU
yCTaHaBIvBaeT opraHusaLuus, NpomsBoasLLAs obcrefoBaHNe KOHCTPYKLIWA.

(N3meHeHHas pegakums, Mam. N 2).

18.2.3 ViccnegoBaHua 1 UCMbITaHUS MeTasvia KOHCTPYKLMIA, U3roToBreHHbIx Ao 1950 r., cnegyeT NpoBoAuUTb B CneLmanM3vpoBaHHbIX
Hay4HO-MCCIeAoBaTENbCKUX MHCTUTYTaX, e, KpOMe CBOWCTB MeTasra, yCcTaHaBrmBaeTcsi crocob npousBofcTBa CTanv: NyanMHroBasi,
KOHBEPTEPHAs C NPOAYBKOW BO3ayxOM (GeccemepoBckas WM ToMacoBCKas), MapTEHOBCKas WM 3riekTpocTasb.

(N3meHeHHas pegakums, Mam. N 2).

18.2.4 PacueTHble COMpOTMBIEHUA MpoKaTa, FHyTbIX Npoduren n Tpyd CoxpaHsiEMbIX, KOHCTPYKUMA CriefyeT HasHayaTb COrnacHo
TpeGoBaHuAM 6.1, MPY STOM 3HAUEHUA Ry, Ry W ¥y CIEAYET NPUHAMATD:

Ona meTanna KOHCTPYKUMWA, n3roToBreHHbix Ao 1950 r., - no nomyYeHHbIM NpU UCMbITaHMSX MYHUMarbHbIM 3HAYeHUsaM npegerna
TEKY4eCTU Y BPEMEHHOTO COMPOTUBIEHUS, f,, =1,2;

R, Ans nyArvHroBow CTanm [orekHo GbiTb He Goree 170 H/MM2 , Anst KOHBEPTEPHOW, MapTEHOBCKOW W-3riekTpocTarm - He Goree 210 H/
MMZ ;

Ona MeTaria KOHCTPYKUMIA, M3roToBneHHbIx nocrne 1950 r.:

a) Mpu HamMuMM cepTudmKaTta - N0 MUHUManbHbBIM 3HaYEHVsIM Mpederna TEKyHeCTU U BPEeMEHHOTO COMPOTUBMEHUs, YCTaHOBIIEHHbIM B
H[, no KoTopbIM U3roTOBIIEHA JaHHaa meTanronpoaykuus; v,,=1,15 - ana npokara, usrotosneHHoro ao 1982r.; y,,=1,1 - ona npokarta,

usrotosrieHHoro nocrie 1982 r.; vy, =1,05 - ana npokata, usrotoeneHHoro nocrie 1988 r. no HJ, ncnosne3yloLLen CTaTMCTUYECKYo npoLeaypy
KOHTPOMsi CBOWCTB NpoKaTa;

©) npu oTcyTcTBUM cepTudmkaTa (Mo pesyrbTaTtam Uccre4oBaHWi MeTasra cornacHo 18.2.2, a Takke No cBegeHusM O Buae npokarta u
BPEMEHU CTpouTeNbCTBA CriefyeT onpefdernsitTe MapKy CTanM WM HOPMaTUBHbIA [JOKYMEHT, MO KOTOPOMY MW3roTOBREHa AaHHast
MeTannonpoayKuust) - N0 MUHMMAIbHbIM 3HAYEHUSIM Npefena TeKyYeCcT U BPEMEHHOTO COMPOTUBIIEHUS, YCTAHOBIEHHBIM B HOPMATVIBHOM
[AOKYMeHTe AN AaHHOW NpoayKuun, v, =1,15;

B) B Clyyasix, Koraa uaeHTMhuUumMpoBaTh CTalb He YAaroch, - M0 MUHAMarbHOMY pesyrbTaTy UCrbITaHud, 1, = 1,15; &, AOrmkHO-ObiTh
He Gonee 210 Himm?2 .
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(N3meHeHHas pepakuus, Mam. N 2).

18.2.5 PacyeTHble COMPOTUBIIEHNS CBAPHbIX COEAMHEHUA COXPaHSAEeMbIX KOHCTPYKLIMA, MOANEXaLyx PEKOHCTPYKLMM UMM YCUNEeHUO,
criegyeT Ha3HayaTb C y4eTOM Mapku CTanm, CBapOYHbIX MaTepuarioB, BWOOB CBapKW, MOSIOXEHVS LLBOB M CMOCOOOB WX KOHTPOS,
NPUMEHEHHbIX B-KOHCTPYKLIUSIX.

Mpu OTCYTCTBUN YCTAHOBIIEHHLIX HOPMaMM HEOBXOAMMbIX AaHHbIX CrieayeT MPUHUMATb:

AN YTTOBBIXIBOB R,r = &y, = 044 R,,; B7=0,7 n B, =1,0, cuuras npn aTom 7, =0,8;

ONA pacTSHYTbIX CTbIKOBbIX LLBOB Rwy = 0,55;‘2} B KOHCTPYKLMSIX, U3rOTOBMEHHbIX 40 1972 1., n Rwy = 0,8532), - nocrne 1972 r. YTO4YHATb
HECYLLYIO CMOCOBHOCTL CBAPHbLIX COEAMHEHUIA CriedyeT Mo pesynbTaTaM WUCTblTaHU 06pasLoB, B3ATbIX M3 KOHCTPYKLIMM.

18.2.6 PacyeTHble COMPOTUBIEHVSI CPe3y M pacTskeHUo OOMTOB, a Takke CMSATUIO 3NeMEHTOB, coeauHAeMbix Oorramu, criegyet
onpegenaTtb cornacHo 6.5. Ecrm HEBO3MOXHO YCTaHOBWUTb KracC MNPOYHOCTM OGOSTOB, TO 3HAYEHUs] pacYeTHbIX COMPOTMBIEHMUI
0HOBOTOBLIX COeAVHEHWIA CrieayeT NpuHMMaTh: &y, =150 HiMm2 n Ry, =160 H/mm=.

18.2.7 Pac4yeTHble CONPOTUBIIEHUS 3aKIEMOYHbIX COEQUHEHW crieayeT NpuHmaTh no Tabmmue 48.

Ecrm B MCMOMHUTENbHOWM LOKYMEHTALMM OTCYTCTBYIOT YKasaHus O crocobe obpasoBaHusi OTBEPCTUA U MaTtepuarne 3akrienok u
YCTaHOBWTb UX MO UMEIOLLMMCSI AaHHbIM HE MPEACTABSETCS BO3MOXHbLIM, pacyeTHbIe CONMPOTUBIIEHNS CriedyeT NpuHMMaTh no Tabnmue 48,
KaK Ons coequHeHWn Ha 3akrnenkax rpynnbl C ua.ctam mapkun CT2.

PacueT 3aKrernodHbix Coef HeHWA CrieayeT BLINOSHATL corriacHo dopmyram 14.2.9, npubuman Ry, = Ry Rpp = Ryps Ry = Ry
Ay =y, = A =0785d2; v, =1, dy =d,.

Tabrmua 48
HanpsixeHHoe cocTosiHMe YcnosHoe o6o3HayeHue | pynna coegnHeHus PacuyeTHOe COnpoTUBMEHUE 3aKNENOYHOTO coeanHeHns, Hmm2
cpesy 1 pacTsXeHUo CMSITUIO COENHSEMBbIX 3NIEMEHTOB
3aKnenok 13 ctanu Mapok
C12, C13 09r2
Cpes Ros B 180 220 -
Cc 160 - -
PacTsixeHune (OTpbIB ronoskm) Ry B C 120 150 -
CwmsaTne Rrp B e - R,p = 2R_JJ
C - - Rrp = l,T"R},
Mpumeyvanmns

1K rpynne B crnefyet OTHOCUTb COedUHEeHUA, B KOTOPbIX 3aKnenku nocTtaBfieHbl B OTBEPCTUA, CBEpPJIeHHble B COGpaHHbIX AnemMeHTax unn B
AeTanax no KOHAyKTopam; K rpynne C - coeanHeHus, B KOTOpPbIX 3aKMenkn noctaBfieHbl B OTBEPCTUA, NPpOAaBNEHHbIE NN CBEPIEHHbIe 6es KOHAOYKTOpa
B OTAeSNibHbIX AeTansax.

2 I'Ipm NPUMEHEHNN 3aKnenok c noTaHbIMKU Un I'lOJ'lyI'IOTaIZHbIMI/I rofIoBKaMu pacyeTHble CONPOTUBNEHUA 3aKNENOYHbIX coeanHeHnn cpesy u
CMATUIO cneanyeT NOHWXaTb YMHOXEeHUeEM Ha KOSd)(*)MHMeHT 0,8. Pabota YKa3aHHbIX 3aKnenok Ha pactaXeHue He JonyckaeTca.

18.3 YcuneHune KOHCTPYKUMMA

18.3.1 KoHCTpykuum, aKcnnyaTvpyemble Mpu pacyeTHoW TemnepaTtype f>-45°C M M3roToBfIEHHbIE M3 KWUMSLLEW MarnoyrnepoancTomn
cTanM, a Takke M3 Apyrux cTarnei, y KOTOpbIX MO pe3ynbTaTtaM WCMbITaHWiA 3HAaYeHWst yOapHOW BSI3KOCTU HWKE rapaHTUPOBaHHbIX
rocygapCcTBeHHbIMU CTaHgapTaMu Mo cTansiM Ans rpynn KOHCTPYKUMA B COOTBETCTBMM C TpeboBaHnusMu mpurioxeHuss B, He moanexar
YCWIEHUIO UMM 3aMeHe MPpUW YCIOBWM, YTO HampsbkeHusl B 3rieMeHTax W3 3TUX cTanel He OyayT npeBbiwaTb 3HAYeHUn, UMEBLLMXCS [0
pPEeKOHCTPYKUMW. PelleHne 06 UCMOMb30BaHWM, YCUIIEHMM UM 3aMeHe KOHCTPYKLWIA, ecrM aKcrryaTtauus ux He OyaeT cCOOTBETCTBOBATh
yKa3aHHOMY YCIOBUIO, CrieyeT MPUHAMAaTh HA OCHOBaHWM 3aKITHOHEHMS.
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(N3meHeHHasn pegakums, Mam. N 2).

18.3:2 PacyeTHyl0 CxeMy KOHCTPYKUWMM criedyeT NpuH/MaTb C y4eTOM OCOGeHHOCTel ee AelCTBUTENbHOM paboTbl, B TOM yuche ¢
YHeTOM haKTU4ECKUX OTKIIOHEHWIA reOMeTPUYEeCKO (DOPMbI, Pa3MEPOB CEYEHWI, YCIIOBWIA 3aKpenreHns 1 BbIMOSHEHUS Y3MOB COMPSKeHs
areMeHTOB.

MpoBepoyHble pacyeTbl 3MEMEHTOB KOHCTPYKUWA M WX COEAMHEHWA CriefdyeT BbIMOMHATL C Y4eTOM OBHapyKeHHbIX AedEeKTOB U

NOBPEXOEHNA, . KOPPOIVNOHHOIO M3HOCA, (PaKTUHECKUX YCMOBMWMA COMpsbkeHns n omvpanus. MpuHumasa ans nosvuun 4 n 5 1abnmubl 1
KoapbpuumeHT yeriosun paboTsl ¥, =1,0, pacyeT aneMeHToB crieyeT BbINONHATL Mo AedOPMUPOBAHHON CxeMe.

18.3.3 KoHcTpykumy,-He yposreTBopsitoume TpeboBanmam 15.7.1-15.7.5, 17.2 n pasgernoe 7-9, 11-14, a Takke TpeboBaHuam CIl1
20.13330 Mo orpaHu4eHuo BepTUKarbHbIX MPOrMboB, AOIKHbI ObiTh yCUNeHbl UM 3aMeHeHbl, 3a UCKIIOYEHMEM CrydaeB, yKasaHHbIX B
HacTosILLEeM Moapasaerne:

OTKIMOHEHMS1 OT reoMeTpuYeckon OpMbl, Pa3mMepoB SMEMEHTOB W COEAVHEHWA OT HOMWHAmbHbIX, MPEBbILANLME AONyckaemble
pevicteytowymmn ctaHgaptamm n CI1 70.13330, HO He NpPensaTCTBYIOLLME HOPMAaSbHOW 3KCMfyaTauumn, He YCTPaHsTCs Mpu yCroBuM
obecneyeHmns HecyLLE CNOCOBHOCTU KOHCTPYKLWIA C y4eTOoM TpeboBaHuin 18.3.2.

18.3.4 He crnengyeT ycunmBaTb 9ME€MeHTbl KOHCTPYKLWNA, €CI:

WX BEPTVKamnbHbIE Y FOPU30HTasbHbIe NPorubbl M NepeMeLLeHNA NPEBbILAIT NpeaerbHble 3HaveHus!, yctaHoBreHHble CIM20.13330, Ho
He NpenaTCTBYIOT HOPMaribHOM 3KCMyaTaLmi, UCX0As U3 TEXHOMOrMYeckux TpeboBaHwii;

UX rMBKOCTb MpeBbILAET NpeAenbHble 3HAYeHUs!, ycTaHoBreHHble B 10.4, HO OTKIIOHEHUS! MOJIOXEHUST KOHCTPYKLUMIA He NpeBbILAoT
3HaYeHWi, ycTaHoBreHHbIX CIM 70.13330, n ycunvsi B aneMeHTax He OyayT Bo3pacTtaTb B Mpouecce farnbHelnwen akennyataumm, a Takke B
TEeX Cryyasx, Korga BO3MOXHOCTb MCMOSb30BaHMWs Takvx alEMEHTOB NPOBEpeHa pac4eToM U UCTIbITAHWSIMUA.

18.3.5 lMpu ycurneHum KOHCTPYKUMIA crieyeT YYuTbiBaTb BO3MOXHOCTb MPEeABapUTENbHOrO HaMPSXKEHVSI M aKTUBHOMO PeryrnpoBaHus
ycwmi (B TOM YMcrie 3a CYeT CBapKu, M3MEHEeHW KOHCTPYKTMBHOM M pacyeTHoW CxXeM), a Takke ynpyronractudeckyto paboTy cramm,

3aKpUTUHECKYO pa60Ty TOHKOCTEHHbIX 31IEMEHTOB N OBLLMBOK KOHCprKLl,VIVI B COOTBETCTBUM C ﬂ,eVICTByIOLIJVIMVI HOpMaMW.

18.3.6 KOHCprKLI,VIVI ycuredma un Metodbl ero BbINOJHEeHWA. AOJDKHbl npegycMaTtpuBaTb Mepbl MO CHWKEHUKD HeXenaTelbHbIX
OONOJHUTENbHbIX ,qecbopmauvuh ANeMeHTOB B npolecce ycurneHnsa B CooTBeTCTBuMn C 4.35.

HecyLuaﬂ CMocoBHOCTb KOHCprKLI,VIVI B npouecce BbINOJIHEHNA pa60T Nno. yCUneHno OoJokHa obecneuvBaTtbCca C ydeToM BJIMAHUA
ocrnabneHun ceveHun JONOSHUTE b HbIMU OTBEepPCTUAMU No4 ©0rTbl M BIMSIHUS CBapku.

B 3aBMCMMOCTU OT CTEMEHM HArpy)XeHHOCTU 3NIEMEHTOB YCWNEHUe KOHCTPYKLMW. IOIDKHO MPOM3BOAMTLCS MOA MOMHOW Harpyskow, ¢
YaCTMYHOW Pasrpy3KON Uk C MOJSHOM pasrpy3Kou.

18.3.7 lNpepbiBUCTbIE (hriaHroOBbIE LWBbI MPUMEHSIIOTCS B KOHCTPYKUMAX 3-11 U 4- rpynn (cornacHo npunoxeHuo B), akcnmyatupyembix
npu pac4yeTHOM TemnepaTtype He Hwke MuHyc 45°C B HearpeccrBHOM Win criaboarpeccuBHovi Cpeae, Ana obecneyeHnss COBMeCTHOM paboTbl
AeTanen yCUreH s U CyLLECTBYIOLLEA KOHCTPYKLIMM.

Bo Bcex cnyyasix MpUMEHeHUs1 YrIoBbIX LIBOB CrieyeT HasHauyaTb MUHUMArbHO Heobxofumble kaTeTbl. KOHUEBble y4acTku LUBOB
criegyeT MPOEKTMpoBaTb C KaTeToM GaMbLmM, YemM KaTeT MPOMEXYTOYHbIX Y4aCTKOB, U yCTaHaBIMBaTb UX pa3Mepbl B COOTBETCTBUM C
pacyeTom.

(N3ameHeHHas pegakuus, Mam. N 1).

18.3.8 lpu ycuneHnm 3aneMeHTOB KOHCTPYKLMIA MPUMEHSIOT KOMOUHMPOBaHHbIE COeAMHEHVS: 3aKhernoyHbie . C OPUKLMOHHBIMU WUIn
3akrenoyHble ¢ 6orramu knacca TouHocTU A.

18.3.9 B anemeHtax rpynn koHcTpykumi 1, 2, 3-4 (cormacHo mpuroxeHno B), mpu ycurneHum noasepKeHHbIX HarpeBy BCreACTBYE
CBapKK, pacyeTHOEe HanpsixXeHne G, He [OIPKHO NpeBbllaTh 3HavyeHnn 0,2 R, ;0,4 R, ; 0,8 R, COOTBETCTBEHHO.

(N3meHeHHasn pegakums, Mam. N 3).
18.3.10 OCcHOBHbIMY CMIOCOGAMM YCUTEHWS KOHCTPYKLIMIA ABRAIOTCA:
yBEIrMYeH1e NoLLaAM NMonepeyHoro ceYeHns OTAeNbHbIX ANIEMEHTOB KOHCTPYKLWW;

nU3MeHeHue KOHCprKTI/IBHOI;I CXeMbl BCEro Kapkaca unm otgersibHbIX 3fieMEHTOB €ro;
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PErynMpoBaHue HanpsXXeHWi.

Kaskap!n 13 aTx cnocoboB NPUMEHSETCA CaMOCTOATENLHO UM B KOMOUHALIMM C APYrUM.

18.3.11 [pn pacyeTe SreMEHTOB KOHCTPYKUWA, YCWUIEHHbIX MyTEM YBEINMHEHUS CEYEHWsI CriedyeT YJuTbiBaTb pasHble pacyeTHble
COMPOTUBTIEHUA MaTepuarioB KOHCTPYKUMM U yeurieHust. CriegyeT NpyMHAMaTh OJHO pacyeTHOE COMPOTMBIEHME, PABHOE MEHbLLEMY U3 HUX,
€CIM OHW OTA4AatoTCA He boree Yem Ha 15%.

18.3.12 PacyeT Ha NPOYHOCTb W YCTOMYMBOCTb SMIEMEHTOB, YCUINEHHBIX CMNOCOBOM YBESNMUEHUS CEYEHWN, CIIEAYET BhIMOSHATL C Y4ETOM
HaNPSKEHWA, CYLLECTBOBABLLMX B 3NiEMEHTE B MOMEHT YCUNEHUst (C Y4eTOM pasrpy3ku KOHCTpykuwi). Mpu aTOM cregyeT yuuTbiBaTb

Ha4arbHble UCKPUBIIEHUA ATIEMEHTOB, CMELLEHME LUeHTpa TAXEeCTU YCUNEeHHOro ceYvyeHnsa 1 UICKpUBIeHUA, Bbi3BaHHbIE CBapKOI7I.

VCkpvBreHVst OT CBapKWU.Mpu NPOBEPKE YCTOMYMBOCTMN SIIEMEHTOB MPUY LIEHTParNbHOM CXaTuh U CXaTuM C U3rMboM creflyeT yuuTbiBaTb
BBE[EHNEM [IOMNOINHUATENBHOrO KO3t dULIMEHTa YCroBUiA paboThl ¥, .4 =0,8.

[MpoBepKy Ha NPOYHOCTL. ONEMEHTOB, AN KOTopbIX cornacHo 18.3.11 npuMHATO OOHO pacyeTHOe COMPOTMBIEHWE, KPOME pacyeTa Mno
dopmynam (50), (51) n (105), creayeT BbINOMHATL Ha MOMHOE pacyeTHoe ycurve 6e3 yueTa HanpsXXeHW, CyLLeCTBOBaBLLMX OO yCUrieHus!, a
NPy NpoBepKe CTeHOK 6arok Ha MeCTHYK YCTOMYMBOCTbL CriedyeT UCMOMb30BaTh AOMOMHUTENbHBIN KOIMULIMEHT YCroBUN PaboTbl ¥, a4
=0,8.

18.3.13 PacyeT Ha NpPO4YHOCTb JrIEMEHTOB KOHCTPYKLWIA, YCUrMBaeMblX METOOOM YBESMHEHVS CeYeHul, credyeT BbIMOSHATL Mo
dopmynam:

a) Ans LeHTparbHO pacTsHYTbIX CUMMETPUYHO, YCUMMBAEMbIX SrIEMEHTOB - (5);
6) AnsA LeHTparnsHoO CxaTbiX CUMMETPUYHO YCUIMBaEMbIX 3IEMEHTOB
NICARy Yy, ) =1, (216)
roe v =0,95 - KoaddUUMEHT, MPUHUMAaEMbI NP ycurieHUn 6e3 UCToNb30BaHUA CBapKu;
Y = 0.95-0,25 64/ &y - KOS DULMEHT, MPUHIMAEMBbIIA NPY YCUTIEHM C CTIONb30BaHNEM CBaPKY,

B) 0N HECUMMETPUYHO yCUIMBaEeMbIX LEHTParIbHO PACTAHYTbIX, LEHTParbHO CXaTbIX N BHELLEHTPEHHO CXKaTbIX 3rieMeHTOB

1 N M M
S Nt 3 v 23 VS (217)
R}lVMVc A 'Ex f}l

roe vy =0,95 - kKoathPULMEHT AnA KOHCTPYKLMIA rpynnb! 1;
¥ir =1 - KO3 DPULMEHT NS KOHCTPYKUMA rpynn 2, 3 n 4;

npu Ni(AR, ) 20,6 criepyeT NpuHAMaTL Yy = Yy, 30€Chb Y CriedyeT onpeaenaTs no gopmyre (216).

M3rmbatome MOMEHTHI Mx n M}. crnegyet onpenenaTb OTHOCUTENbHO MaBHbIX ocen YCUINEHHOTo ceveHus.

(N3meHeHHasn pegakumst, Mam. N 2).

18.3.14 Pac4yeT Ha YCTOMYMBOCTb CXaTblX 3NIEMEHTOB CMSIOLLHOMO CEYEeHUst B MIIOCKOCTUM AEeNCTBUS MOMEHTOB BbIMNOSHAETCA MO
dopmyrne

WK AR, ¥, =1, (218)
rae A - nrowaab YCUNEHHOro ceveHus:;

v, - KO3hpuLmeHT ycroBuin paboTbl, NPUHMMaeMblii He 6onee 0,9;

i, - KO3 DULMEHT, onpefensembli no Tabnmue [1.3 (npuroxeHrve [1) B 3aBMCMMOCTH OT YCHOBHOW r’MBGKOCTH YCUMEHHOIO arieMeHTa 7 1
MPVBELEHHOrO OTHOCUTENBHOTO SKCLIEHTPUCHTETA #ye = T7otg |

1 - k03hPULMEHT BIMAHNSA hopMbl ceyveHnst no Tabrmue [.2 (npuroxenue [);
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mp=ep (AITF,), (219)

34ecb W; = MOMEHT CONpOTMBIIEHNA ONA Haunboriee CXXaToro BOJSIOKHa;

2 - 3KBMBASIEHTHbIN OKCUEHTpUCUTET, yHI/ITbIBaIOLLMIZ 0COBEeHHOCTH paﬁOTbI YCUINEHHOIo CTePXXHA U onpe,u,enﬂeMbM no cbopmyne

o= e+ foeHhoy Sy, (220)

rge € - SKCueHTpucureT ﬂpO,D,OJ'IbHOVI CUInbl OTHOCUTETTbHO LI,eHTpaJ'IbHOVI OCU YCUINeHHOro ceYeHusa nocrie yCuneHusa; B Tex crydasax, koraa
AKCUeHTpucuteT npop,oan0|7| CUINbl OCTaeTCA HEeU3MEHHbIM, ero 3Ha4eHue onpenenaeTca BblpaXeHnem =g, —24, Fae 4 - CMeLleHne

LIeHTpa TSHKECTU CeYEHUs NPM YCUNeHWW, NpUHMMaemMoe CO CBOMM 3HaKoM (pUCyHok 23, a) 1 6);

B OOLEM Cryyae CxaTusi _c-u3rubom, a Takke B Crydae MPUIOXEHUST OOMONHUTENbHBIX MPOAOSbHLIX UMM MOMEPeYHbIX CUn nocrne
yCWUIEHUs1, BENMYMHa | OMPEAENAeTes BbIpaXeHWeM ¢ = M, rae M - pacyeTHbll MOMEHT OTHOCUTENbHO LiEHTParibHOW OCU YCUMEHHOTO
CeYeHVIst; MPU HECYMMETPUYHOM YCUNEHUW LIEHTParbHO CXaToro (NepBoHaYvarbHO) arieMeHTa B KavecTBe gy CrydaviHbli SKCLeHTpUCUTeT

YUUTBLIBAETCS C TAKUM 3HAKOM, YTOGLI YHeCTb Haubornee HeGnaronpuUATHbI Criydar;

al 8
% AR - s—y

By

[

x*

EP‘U
8 =
%
=0l N
S

4

PucyHok 23 - K onpefeneHuio akCLeHTpucuTeTa NPpoAoSIbHON CUMbl NPY MOSIOXUTENBLHOM (a) 1 oTpuLaTernbHOM (6) 3HaYeHUAX

Fae- ONpEAENSeTcs no opmyrne

fx=fu(1—0ﬂ3\r%} (221)

30ecb f - HaYarbHbI Nporud ycurMBaeMoro aneMeHTa; B pacyeTax CxkaTbIX CTEPXKHEN HA YCTOMYMBOCTb 3HAYeHWe f; onpepernsiercs ot
pacyeTHbIX Ha4arbHbIX Harpys3okK; B pacyeTax Ha 4eOpMaTMBHOCTb - OT HOPMATVBHbLIX Ha4asbHbIX HAarpysok;

> i,- CyMMa MOMEHTOB MWHEPLMM JIIEMEHTOB YCUIEHUSl, MPUCOEOMHAEMbIX” OOHOBPEMEHHO, OTHOCUTENbHO WX COBGCTBEHHbLIX
LieHTparbHbIX OCEW, MePNeHAVKYISPHbIX K NIOCKOCTH M3rnba;

gy = M, A, — M) - KOS DULMEHT, YUUTLIBAIOLLWIA BAIMSIHUE NPOAOTLHON CUSbl:
npv pacyeTe nsrvbaemblX areMeHTOB iy =1;
npy ManbIX 3Ha4EHUAX COOCTBEHHBIX MOMEHTOB UHEPLIMM ArieMeHTOB yeunennst (T 5, /1 <0,1) necbopmauum He yunTbIBaOT U 1. = f7;

npv NpMcoeauHeHNN ANEMEHTOB YCUMEHUA K NIIOCKUM MOBEPXHOCTAM YCUNMBaeMoro aremMeHTa, Hanpumep, napasnrienbHbiM NiocKoCTH
u3ruba, NnpuHUMaeTcs f,. = f;;

JFp - BOMOSHATE b HbIA OCTATOYHbI NPOrMG, BO3HVKAOLLMIA BCIIEACTBME NPUBaPKU SNIEMEHTOB YCUNeHUsT, onpeaensieTcs no popmyre

2
fo= e Ty, (222)

30€ecCb @ - CpeaHUn KO3 MULIMEHT NPEPLIBHOCTY LUMOHOYHOTO LWBA C Y4ETOM MPOTSXKEHHOCTM KOHLIEBbLIX €r0 Y4acTKOB (MPU CIfOLLHbIX LBaX
a=1); V:0,04ﬂcf2 - NapameTp NPOAOJSIbHOrO YKOPOYEHUS 3ArieMeHTa OT HarioXXeHUst OAMHOYHOrO LWBa; kf - KaTeT CBA3YIOLKX WBOB, CM;
iy =1y - pacuyeTHas [ymHa arieMeHTa B MIoCKOCTM narmba (4ns o4HOMPOneTHbIX 6arok iy - nporet 6arku); y; - paccTosiHWe OT /-ro Wea Ao
LieHTparbHOW OCK YCUNIEHHOTO CEYEeHUs!, MPUHUMAaeMoe CO CBOUM 3HAKOM; #; - KOS(MULUMEHT, YUMTLIBAIOWMIA HAYabHOE HaRPSKeHHO-
AeOPMUPOBAHHOE COCTOSIHME 3IIEMEHTA W CXeMy €ro YCUMEHWs U 3aBUCALMA OT & = Og; /Ry - KO3(PPUUMEHTa, XapaKTepusyloLLero
YPOBEHb HayasbHbIX HAMPSXXEHWUA B 30He /-TO WBa B HAaubomee Harpy>xeHHOM CeYeHUM areMeHTa (PUCYHOK 24).
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1 - B pacTsiHyTOM 30HE CeYeHust; 2 - B CKaTo 30He, B-pacyeTax Ha YCTOMYMBOCTb; 3 - B CXaTOW 30He B pacyeTax Ha AePOpMaTUBHOCTb; 4 - B
PacTsIHYTOM U CXaTOW 30HaX CEYEHS MPU CXeMaX YCUIEeHNs1, CBSI3aHHbIX C HaNoXeH1eM ABYCTOPOHHUX LLBOB

PucyHok 24 - 3aBucumocTtu #(E) npu wBax
Ecrv cBapouHbiin nporub 1, ABMSeTC pasrpyxalouyM dakTopom (3Hak f, He coBnagaeT Co 3HAaKOM CyMMbI (C+ f..)) ¥ MPMBOAUT K
YMeHbLLEHNIO aBCOIIOTHON BENMHMHBI SKBMBATNEHTHOTO 3KCLIEHTPYCUTETa, TO 3HayYeHue ik,, NpvHumMaeTcs paBHbiM 0,5; B NPOTVBHOM cryvae

K, =1.

18.3.15 Npu pacyeTe Ha YCTOMYMBOCTb ANIEMEHTOB NPY LIEHTPASIBHOM, CXXaTuM 1 CXXaTum C U3rnbom criegyeT NpyHUMaTh A9 YCUIEHHOTO
CeyeHus B Lerom nprBeeHHOE 3HaYeHe pacyeTHOro ConpoOTUBTIEHUS, BblUMCTIieMoe No opmyrne

Ry = By lE. (223)

roe R}, - pac4yeTHOe conpoTuBIieHe OCHOBHOIo MeTasuia, onpeaenaemMmoe cornacHo Tpe6OBaHI/IF|M 18.2.4;

k:{iy* [1—ij+i“£i[1—i}ri}. (224)
o Aa Au R}I Ia !a

k - KO3(PPULMEHT, BbIUUCTIAEMBIN MO opmyrie

3pech R_;ua - pac4yeTHOEe ConpoTuBIiIEHNE MeTasUla yCUneHus,
A, [ - COOTBETCTBEHHO MrolaAb U MOMEHT MHepuum HeyCUneHHoro ceYyeHusa areMeHTa OTHOCUTESIbHO OCHU, nepneH,uVlenﬂpHon K
NJIOCKOCTU NPOBEPKU yCTOI7Il-II/|BOCTI/I;

A:z , a{ﬂ - TO XXe, YCUINEHHOIro ce4yeHunsa arnemMeHTa B LieJioM.

18.3.16 He TpebytoT ycuneHnsi CyLLeCTBYIOLLME CTallbHbl€ KOHCTPYKLIMM, BLIMOSHEHHBIE C OTCTYMNNeHeM oT TpeboBanuii 14.1.7, 14.1.10,
14.2.2,15.1,15.2.1,15.2.3,15.3.3-15.3.5,15.4.2,154.5,15.5.2,15.5.4,15.11.1, 16.14, 16.16, 17.8-17.11, 17.16, npuycrosum, 4To:

OTCYTCTBYIOT BbI3BaHHbIE 3TVMW OTCTYMIIEHVSIMU NMOBPEXAEHVS SNIEMEHTOB KOHCTPYKLIMIA;
MCKITIOHEHBI M3MEHEHUSI B HEOIAronpusiTHyt0 CTOPOHY YCIOBUWIA SKCTyaTaLmn KOHCTP YKL,
HecyLRas cnocobHOCTb U KeCTKOCTb 0OOCHOBaHbLI pacyeTom c ydeTom Tpebosanui 18.3.2, 18.3.4, 18.3.9;

BbIMOMHAKTCA MEpPONpUATUS MO MPEeaynpeXOeHUo  YCTaroCTHOrO U XPYNKOro  paspylleHWst  KOHCTPYKUWMIA, Ha KOTopble
pacnpocTpaHsitoTcsa Tpeboanus 12.1.1, 12.1.3 u pasgena 13.
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Mpw BLIMONHEHWMM 3TUX YCMOBMWA AN NPOBEPOK YCTOMYMBOCTU LEHTPAaribHO CXKaTbiX SMIEMEHTOB criefyeT npuHuMaThb Tun ceveHus "b"

BMmecTo Tvna "c¢" (cm. Tabmmubl 7 n .1 (npunoxerue [)).

(N3meHeHHas pepgakuus, Mam. N 1).

Mpurioxenve A
OcHOBHblIe 6yKBEeHHbIe 0603Ha4YeHUA BeNU4uH

A -‘nnowanb ceyeHus 6pyTTo;
Ay, Co-Trowans ceveHus GonTta HeTTo;
Ay -nnowiafs ceveHus packocos;
Af - nnowages ceyveHust nonku (nosica);
A, - nnowaps ceveHns HeTTo;
A, - nnowags ceveHns CTeHKu;
Awf - Nnowaab CeYeHusi No MeTansy yrnoBoro LUBa;
A,, -nnowans ceveHnsa NMo mMerTassly rpaHuLbl CasneHus;
B - BUMOMEHT, U3TMBHO-KPYTALLMA BUMOMEHT;
E - mopynb ynpyrocTu;
F -cuna;
G - moaynb casura;
- MOMEHT MHepuum ceveHnsi BPYTTO;
Iy - MOMEHT MHEpLIUM CeYeHus BETBU;
f: I3 - MOMEHTbI MHEpPLUM CEeYeHNst Nosica U packocos epmbl;
i, - MOMEHT MHepLuu cedeHusi peGpa, nnaHku;
{,; - MOMEHT MHepLU\ Ce4eHUs NPOAOMLHOMO.pebpa;
I; - MOMEHT UHepLun npu CBOGOAHOM KpYy4eHUM;
I [y - MOMEHTbI UHEPL MU CeYEHUSI BPYTTO OTHOCUTENBHO-OCEN X-X U Y-y COOTBETCTBEHHO;
I ij - TO XXe, CEYEHUS HETTO;
I, - CeKTOpuanbHbIi MOMEHT MHEPLUN CEYEHMS;
Tam - TOXe, CEeYEeHNs HeTTo;
M - MOMEHT, n3rmbatoLmii MOMEHT;
M, My - MOMEHTbl OTHOCUTENBHO OCEeW X-X U Y-y COOTBETCTBEHHO;
N - npoponbHas cuna;
N,; - AOMOMHUTENbHOE ycunue;
Ny, - MPOJOMbHAs curna OT MOMEHTa B BETBU KONOHHbI;
) - nonepeyvHas cuna, cuna caBura;
Qﬁc - YCrOBHas nonepeyHas cuna ansi CoeanHUTENbHbIX 3NeMEHTOB;
{J, - ycrioBHas nornepeyHas cuna, NPUXoAsLIAscs Ha CUCTEMY MNaHOK, PACMOMNOXEHHbIX B OAHOW MIOCKOCTY;
Ry, - PacyeTHOE COMPOTUBINEHNE PACTSIKEHNIO PYHAAMEHTHBIX 6OMNTOB;
Rbp - pacyeTHOE COMPOTUBIEHNE CMSATUIO OQHOBONTOBOIO COeANHEHNS;
Ry, - pacyeTHOe COmMpoTUBMEHNe Cpesy OAHOBOMNTOBOTO COeAMHEHNST;
Ry - pacyeTHoe CoNpoTUBIEHNE PACTSKEHIIO OAHOBOMNTOBOMO COEAMHEHNS;
Ry, - HOpMaTUBHOE COMPOTMBMEHWE cTanu 6oMTOB, NPUHMMaeMOe paBHLIM BPEMEHHOMY COMPOTMBIEHNIO |G, MO HaLMOHAMbHLIM
cTaHgapTaM M TEXHUYECKUM YCIOBUSIM Ha 6onThl;
Ry, - PpacyeTHOe conpoTuBreHne pactsikeHuio U-o6pasHbix 60MToB;
Rb},n - HOPMaTMBHOE COMPOTUBIEHWE CTanm GoNToB, NPMHUMAEMOoe PaBHLIM NPeaeny TeKy4ecT G, Mo HaUWOHAMbHLIM CTaH4apTaMm u
TEXHUYECKMM yCrnoBusM Ha 6onThbl;
R,; - pacyeTHOe COMPOTMBIIEHWE AMAMETPanbHOMY CKaTWio KaTkoB (MpW CBOGOAHOM KacaHUM B KOHCTPYKUMSIX C-OTpaHU{eHHOM
NOABWMXHOCTbI0);
Ry, - PpacyeTHOe COMpPOTUBIEHNE PACTSKEHWUIO BbICOKOMPOYHON NPOBOIOKY;
pr - pacyeTHOE COMPOTUBIIEHNE MECTHOMY CMSITUIO B LIMIMHAPUYECKUX LapHUpax (Landax) npu nioTHOM KacaHuu;
Rp - pac4eTHOEe COMpPOTUBIEHNE CTanNU CMATUIO TOPL,EBOW NOBEPXHOCTM (MPU HANMMYUM NMPUFOHKN);
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£
Ru - pacyeTHOEe COoNpoTUBNEHUE CTanu pacTaXeHuto, cxaTuto, I/I3Fl/l6y Nno BpEMEHHOMY CONPOTUBNEHUIO;

Run - BpeéMeHHoe conpoTuneneHne cranu, NnpyHMMaemoe paBHbIM MUHUMaNbHOMY 3HA4YeHWUO < NO HauWOHanbHbIM CTaHAapTam U
TEXHUYECKMM YCrnoBUAM Ha CTallb;
- pac4yeTHOE conpoTuBNEeHne CTtanun yctanocTu;

wa - pacyeTHOe COMpOTUBMEHNE YITIOBbIX LUBOB CPe3y (YCIIOBHOMY) MO MeTanny LiBa;

Rwu % pacyeTHOE ConpoTUBNEHNE CTbIKOBbIX CBAPHbIX coeavHeHUn pacTaAXeHuto, cxaTuto, I/I3FI/I6y no Bpe€MEHHOMY COMNPOTUBMNEHUIO;

R, - HOpPMaTWBHOE COMPOTMBIIEHWE METarnNa Wsa Mo BPEMEHHOMY COMPOTMBIIEHMIO;
R,,.  -/PacyeTHoe COMpOTUBNEHNE CTbIKOBbIX CBAPHbIX COEAMHEHWA CABUTY;
R -pacyeTHOE COMPOTUBMNEHNE CTHIKOBbIX CBAPHbIX COEANHEHWUI PACTSKEHMIO, CKATUIO, U3rMbY No Npeaeny TeKy4YecTy;

R,; < pacyeTHOe CONpOTUBNEHE YrMOBLIX LUBOB CPE3Y (YCMOBHOMY) MO MeTarny rpaHuLbl CNNasneHus;
- pacYeTHOE COMPOTUBIIEHUE CTaNM PaCcTSXKEHMIO, CKATUIO, U3rMby No nNpeaesny TeKy4ecTu;

R_yf - TO e, 4ns-nosku (nosica);

R},w - TO Xe, ANsA CTEHKU;
R},n - npefen Teky4yeCTu CTanu, MpUHUMaeMbli PaBHbIM 3HAYEHUIO Mpefena TekyyYecTu o, MO HaUWOHaNbHLIM CTaHaapTam u

TEeXHUYECKMM YCrnoBUAM-Ha cTanb;
& - cTaTUYecKnin MOMEHT CABUraeMon YacTu cedeHusi BpyTTO OTHOCUTENBHO HeWTparbHOW| ocK;
W, - MOMEHTbI CONMPOTUBIIEHUSA CeYeHNs BPYTTO OTHOCUMTENBHO OCEN X-X U Y-y COOTBETCTBEHHO;
W,; W, - MOMEHTbI CONPOTUBIEHNS CEYEHNS NS CKATON U PACTSIHYTOM MOMKM COOTBETCTBEHHO;
W W_’yn - MOMEHTbI CONPOTUBIEHNSA - CEYEHUS HETTO OTHOCUTENIbHO OCEN X-X U Y-y COOTBETCTBEHHO;
W~ - CekTopuanbHbIi MOMEHT CONPOTUBEHNS ceveHns bpyTTo;
- CeKTopuarnbHbI MOMEHT COMPOTMUBIIEHNS CEeYEHUS HETTO;
W,,; Wy - CEKTOpUAnbHBI MOMEHT COMPOTUBIEHMS) CEYEHMs ANsi HanGoree CKaTon 1 PACTSHYTON TOYKW CEYEHWUSt COOTBETCTBEHHO;
b - wupwuHa;
bqf - pacyeTHas LUMPUHa;
bf - lWUMpWHa norku (nosica);
br - LUMpWHa BbICTYNatwLen Yactn pebpa, ceeca;

- KO3((PULMEHTbI ANs pacyeTa C y4eTOM pasBUTUS- TINAcTUYeckux Aedopmauuii Npu uarmbe OTHOCUTENbHO OCelt X-X, y-y
COOTBETCTBEHHO;
d - anameTp oTBepcTust bonta;

d; - HapyXHbIi AuameTp cTepxHs 6onra;

€ - 3KCLLEeHTPUCUTET CUMbI;
k- BbICOTA;

kgf - pacyeTHas BbICOTa CTEHKM;
h, - BbICOTA CTEHKM;

i - pagnyc MHEpUUM CeueHuns;
fpiy - HAMMEHbLUMIA PAfMYC UHEPLIMW CeYeHMS;
iy;i, - PamMyChl NHEPLUN CEYEHNS OTHOCUTENHO 0CeN X-X, Y-y COOTBETCTBEHHO;
kf - KaTeT YrnoBoro LWBa;

[

! - AnuHa, nponer;

- ANVIHA CTOWKM, KOTNOHHbI, PacropkKu;
{3 - AnuHa packoca;

qu - pacyeTHas AvHa;

4y - ANVHA NaHenm nosca hepMbl UM KOMOHHbI;
i, - AnvHa nnaHku;
I, - AnVHa CBapHOrO LBa;
4 fy - pacyeTHble AfMHbI ANIEMEHTA B MOCKOCTSX, MEPMNEHAUKYNSAPHbLIX OCSIM X-X, ¥~y COOTBETCTBEHHO;

™ OTHOCMTENbHbIN aKcLeHTpucuTeT, w=ad! ¥, ;
P - pagnygc;
i - TonwuHa;

gf - TONLWMHa norku (nosica);

f,w - TONLWMWHA CTEHKU;

Cty - OTHOLUEHMe nnowaae cevyeHnit Nonku (Nosica) U CTEHKK, Cp = Af A,
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ﬁ’f DB - KO3(PULLMEHTBI AN pacyeTa YrnoBoro LWea COOTBETCTBEHHO MO MeTarnny LWsa 1 No MeTanny rpaHuLbl CNnaBneHus;
¥y - KOIDULIMEHT yCroBui paGoTkl 60MTOBOrO COeAMHEHNST;
¥, - KO3(PDULMEHT ycrnoBuii paboThi;
Yro- KO3(PDULMEHT HAOEXHOCTHU MO Harpyske;
Yo, - KOMMOULIMEHT HA[eXHOCTU MO MaTepuarny;
¥, - KOIMPULNEHT HaAEXKHOCTM NO OTBETCTBEHHOCTH;
Yy~ KOADMULMEHT HAAEKHOCTN B pacyeTax no BpeMEHHOMY COMPOTUBIEHNIO;
v, = KOIULINEHT HALEXHOCTU MO YCTOWYMBOCTN CUCTEMI;
- KO3(hhMLMEHT BNUAHUS (HOPMbI CEYEHWS;
=TmbKocTb, A= ,ng i1
R ycrioBHas rmbkocTb, =" JRJ, IR

A - MpuBEAeHHaS TMBKOCTb CTEPXKHSI CKBO3HOIO CEYEHMUST;

}'L.ef - YCMOBHas NpuBedeHHas MBKOCTb CTEPXKHSA CKBO3HOTO CeYeHMs, I'L.ef = ?Lsf R}, TR
I'Lf - ycroBHas rMbKoCTk cBeca nosica, J'Lf = (bgf J‘f,f)‘llRy 1B

Ef,l - YCroBHas IMBKOCTh MOACHOTO NIUCTA, Kf,l =(hy 1870 JR) L E

Ry - YCIOBHAs MBKOCTb CTEHKY, Ay = (kg- FEy) |'RJJ &

lﬂf - NnpedenbHas ycnoBHas rmMbKkocTb cBeca nosica (MOsICHOro nncTa);

l’uw - npedenbHas ycnoBHasl IMOKOCTE CTEHKU;

Ayihy - pacueTHele rMGKOCTM BMeMeHTa B MIOCKOCTSX, MepreHaNKysiPHbLIX OCSIM X-X U Y-y COOTBETCTBEHHO;
|5| - abcomoTHas BenuuMHa HOPMABHOTO HAMPSIKEHWS,;
Gp,e - MECTHOE HanpsikeHue;
Oy; Oy - HOPMAMbHLIE HAMPSXEHIS, NApAIesibHBIE OCHAM X-X 1 y-y COOTBETCTBEHHO;
T; T, - KacaTerlbHoe HanpsxeHve;
T,; T, - KacaTenbHbie HaNPSXEHNs, NapassesnbHeIe OCSN X-X 1 y-y COOTBETCTBEHHO;

P - KoadHUUMEHT YCTONUMBOCTM MPU LIEHTPanNbHOM CKaTum;
Pyp) - KO9PULIMEHT YCTONYMBOCTU MpPU CXaTUW;
i, - KOIPDULMEHT YCTONUMBOCTM NpH narnbe;
p, - KOI(PULNEHT YCTONINBOCTY NpU CXaTun ¢ n3rnbowm;
oy " KO3(PULMEHT YCTONYUBOCTHU NPU CKATUU C UrMBGOM B ABYX MNOCKOCTSIX;

W - cekTopuanbHas KoopauHaTa.

Mpuroxenve A (M3meHeHHas pedakums, Mam. N 2).

Mpurioxenve b
Pusnyeckme xapakTepuCcTUKM MaTepmanoB Ans CTasibHbIX KOHCTPYKLUMA

Tabrmua B.1 - dusndeckre xapakTepmCTUKU MaTeEpPUAnoB Ans CTasllbHbIX KOHCTPYKLMIA

XapaKkTepucTukm 3HauyeHune

MnoTHocTb P, Kr/m3 :

npokarta u cTanbHbIX OTIIMBOK 7850

OTNMBOK U3 YyryHa 7200
KoathpuLMeHT nuHenHoro paclumpeHus ., °C-1 0,12:10
Mogynbe ynpyroctu E, Himm 2

NpoKaTHOW CTanu, ctanbHbIX OTIMBOK 2,06:103

OTNIMBOK U3 YyryHa Mapok:

CY15 0,83410%

CY20, CHY25, CH30 0,98:103

Ny4YKoB 1 NpAAen napannenbHbIX NPOBOMOK 1,96-105

KaHaTOoB CTanbHbIX:
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CnparnbHbIX U 3aKPbITbIX HECYLLUX 1,67-105

[BOVIHOW CBUBKU 1,47-103

[BONHOW CBUBKW C HEMETAINMYECKM CEPOEYHNKOM 1,27-103
Mogyrib_cagira NpokaTHOM CTanu 1 cTasnbHbIX OTAMBOK G, Himm 2 0,79:-105%
KoadhdpmumeHT nonepeuron gecdopmanmm (MyaccoHa) v 0,3

Mpumevyanue - 3HaveHUss MOZYNst YNpyrocTw NPUBEAEHbI ONSl KaHATOB, MPEABApUTENbHO BLITAHYTHIX YCUIMEM, paBHbIM He MeHee 60%
paspbIBHOTO YCUAMS \ANIsA KaHaTa B LesioM.

Tabmmua b.2 - dusnyeckue xapakTepuCTUKM NPOBOAOB Y MPOBOSIOKM

HanmeHoBaHne maTepuanos Mapka 1 HoMnHanbHoe Moaynb KoadhdpmumneHT nuHenHoro
ceyeHune, Mm2 ynpyroctu E, H/ pacwmpenus , °C-1
MM 2
AntoMuHueBble nposoga no FOCT-839 A, AHIT; 16 = 800 0,630-105 0,23-10¢
MegHble npoeoga no FOCT 839 M; 4 + 800 1,300-103 0,17-10%
CraneantomuHeBble nposoga no FOCT 839 npu OTHOWEHWUM AC, ACK;
nnowaaev antoMUHNUA K CTanu, paBHOM: ACKIN, ACKC
6+6,25 10 n Gonee 0,825-105 0,192:104
0,65 95 1,460-105 0,139-104
4,29-4,39 120 n 6onee 0,890-103 0,183-10—4
7,71-8,04 150 n 6onee 0,770-103 0,198-10 4
1,46 185 n 6onee 1,140-105 0,155-10 4
12,22 330 0,665-10> 0,212-104
18,2+18,5 400 1 500 0,665-107 0,212-10 4
BumeTtannuueckas ctanemegHast nposonoka no [OCT 3822 BCM 1
ANaMeTpoM, MM:
1,6+4 2,0+12,5 1,870-105 0,127-104
6 28,2 1,900-105 0,124-104
MprMeyaHue - 3HaveHns maccbl NPOBOAOB M NPOBOMOKM criegyeT npuHumaTts no FOCT 839 n TOCT 3822.

Mpurioxenve B
MaTepManbl AnA CTanbHbLIX KOHCprKLlMVI U NX pacyeTHble conpoTuBrieHuA

Mpynnbl cTanbHbIX KOHCTPYKUUMA

Fpynna 1. CBapHble KOHCTPYKLMU® UK VX SNieMEHTbI, paboTatolme B 0cob0 Tsxerbix yeroBusix (cornacHo FTOCT 34017), B ToM yucne
MaKCVMarbHO CTECHSIIOLWMX pasBUTWE MracTuydeckux aedopmauui, WM noABepraloupecs HernocpeacTBEHHOMY BO3AEUCTBUIO
AMHAMUYECKMX™™, BUOPALMOHHBLIX U MOABWKHBIX Harpy3ok [Barnku KpaHoBbIX MyTew; 6ankv paboumnx nrowaaok; 6anku nytei noaBeCcHOro
TPAHCMOPTA; ANIEMEHTBI KOHCTPYKLMIA BYHKEPHBIX U Pa3rpy304HbIX 3cTakaz, HEMOCPEACTBEHHO BOCMPMHUMAIOLLMX Harpyskn OT MOABWKHbLIX
COCTaBOB; rMaBHble Barkv n purerm pam npu aMHaMuU4eCcKon Harpyske; NporieTHble CTPOEHUS TPAHCNOPTEPHBIX raneper; acoHku gepm;
CTEHKM, OKpaWKn OHWLL, KOJbLia JXECTKOCTW, MiaBatolye Kpbllw, MOKPbITUS pe3epByapoB U rasronbaepoB; OyHkepHble 6arnku; 06osouku
napabornmyeckmx OyHKepoB; cTarnbHble 0605104k CBOBOAHO CTOALWMX AbIMOBbIX TPYD; CBapHbIE CreumanbHble 0nopbl 60sbLMX NEPEXOaoB
nvHWiA anekTponepeaayn (BJ1) BbicoTor 6ornee 60 M; arieMeHTbl OTTSXKEK MayT U OTTSHKEYUHbIX Y3rioB].

* KOHCTpyKUMS WM ee 3rieMeHT CHMTAeTCsl VIMEIOUMM CBapHble COEdUHEHVsi, eCIM OHM PacronoXeHbl -B. MecTax [evcTBus
3HAYUTEbHBIX PACYETHBIX PACTATMBAOLLMX HAMPskeHwn (= 038, ;&= 0,3,y wm o= 0,3R,,) 6o B MecTax, rae BOSMOXHO paspyLueHve
CBapHOro CoeauHeHus, Hanpumep, 13-3a 3Ha4UTENbHbIX OCTATOYHbIX HAMPSKEHWA, YTO MOXET MPUBECTU K HEMPUrOOHOCTU K SKCrUTyaTauum
KOHCTPYKLIMM B LIESIOM.

** KOHCTPYKUMM OTHOCATCS K MOABEPralouyMCcs BO3AEWCTBUIO AMHAMUYECKUX HArpy3oK, ecrM OTHOLLeHWe abCorioTHOrO - 3HaueHus
HOpMaribHOrO HaMpPsXKEHWS!, BbI3BAHHOMO AUHAMMYECKOW Harpy3kom, K CyMMapHOMY pacTsrMBatoLLEMy HaNpsHKeHUIo OT BCEX HAarpy3oK B TOM
xe cevenumn <>0,2 - cm. popmyny (170).
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(N3ameHeHHas pegakuus, Mam. N 5).

Fpynna 2. CBapHble KOHCTPYKUMM JMOO WX 3reMeHTbl, paboTalolupme npu CTaTUMECKOW Harpyske Mpu HamMumm pacTarvBaroLLmx
HanpsXEHWA [dhepmbl; puremm pam; 6arnkv nNepekpbITUA U NMOKPbITUIA; KOCOYPbI JIECTHUL,; 060MNoYKM CUNocoB; ornopbl BJ1, 3a ucknoueHuem
CBapHbIX _onop 6orbLmMX nepexodoB; OMopbl OWMHOBKM OTKPbITbIX pacnpedenmrensHbiX ycTpoucTs noactaHuun (OPY); onopbl
TPaHCAOPTEPHbIX ranepen; NPOXEKTOPHbIE MayTbl; ArieMeHTbl KOMOVHUPOBAaHHBIX OMOP aHTEHHbIX coopyxeHw (AC) u gpyrue pactsaHyTble,
pacTAHyTO-u3rmbaemMble 1 usrmbaemble aNeMeHTbl], a Takke KOHCTPYKLMM U UX 3rieMeHTbI rpynnbl 1 Apy OTCYTCTBUM CBApHbIX COeaVMHEHWA U
Oarnku noasecHbIx nyten n3 asyraspos no FOCT 19425 npu HAaNMUYMM CBaPHbBIX MOHTaXHBIX COEAVHEHUIA.

Fpynna 3. CBapHble KOHCTPYyKUMM MbO uX anemeHTbl, paboTarouye Npu CTaTUYeCcKoW Harpyske, MpevMyLUecTBEHHO Ha CxaTue
[KONOHHbI; CTOVKM; OMOPHbIE NMWTLI; ANEMEHTBl HAaCTWINa NEPEKPbITUM; KOHCTPYKLMW, NOAAEPXVBAIOLYE TexHonorndeckoe obopyaoBaHve;
BepTVKaribHble CBSA3U-MO KOJIOHHAM C HanpsiKeHUsMM B pacHeTHbIX cedeHusx casen cabiwe 0,4Ry; aHkepHble, Hecyuwe 1 rKCupytoLme
KOHCTPYKLIMM (OMOPbI; pUrenn XecTkux nonepeymrH, ukcatopbl) KOHTAKTHOM CETU TpaHCNopTa; onopkl noa obopyaosaHve OPY, kpome onop
noA BblKIoYaTeNM; 3aneMeHTbl cTBoMoB U GaleH AC; kornoHHbl 6eTOHOBO3HbIX 3CTakaz; NMPOroHbl MOKPbLITUA U Apyre cxkaTble U CxXaTo-
u3rnbaemble aremMeHTbl], @ Takke KOHCTPYKLMN U UX ANEMEHTbI FpynMbl 2 Npy OTCYTCTBUM CBAPHBIX COEAVHEHMIA.

Fpynna 4. BcnomoraTerbHble KOHCTPYKUMWM 30aHWA U COOPYXeHU (CBSI3W, KPOME YKa3aHHbIX B rpynne 3; anemeHTbl haxBepka;
NECTHWLbI; Tparbl; NNOLRAAKY; OrPaXXOEHNs; MEeTarroKOHCTPYKLUMM KaberbHbIX KaHanoB; BCNOMOraTenbHble 3NIEMEHTbI COOPYXXEHUA 1 T.M.);
coopyxeHust knacca KC-1 (TOCT-27751) - Tennuubl; NapHUKK; 30aHus, B KOTOPbIX HE NpegycMaTpmBaeTcsa NOCTOSAHHOE NpebbliBaHve noaen

(MOBUrbHble CBOPHO-Pa3BOPHBIE U KOHTEMHEPHOTO TUMNa, BPEMEHHbIE CKIaabl Y COOPYXEHUS C OrPaHUYEeHHbIM CPOKOM Cry)XObl, LLMYHTOBbIe
orpakaeHusi KOTNOBaHOB, BPEMEHHbIE OFOPbI M T.MN.), @ TaKKe KOHCTPYKLUW U UX 3TIEMEHTLI rpyrnbl 3 MPU OTCYTCTBUM CBAPHbIX COEAUHEHUIA.

Mpumeyanms

1 Mpw Ha3HayYeHUM cTamm Ana KOHCTPYKUMIA 3aaHui u coopykeHun knacca KC-3 (TOCT 27751) Homep rpynnbl KOHCTPYKUWIA criegyeT
yMeHbLIaTb Ha eavHULy (Ans rpynn 2-4).

2 lMpu TonuwmHe npokata >40 MM HOMep rpynnbl-KOHCTPYKLUWIA cCneayeT yMeHbLLaTh Ha eauHuuy (ans rpynn 2-4); npu TonwpHe npokaTa
¢ =6 MM - yBenmuvBaTh Ha eguHuly (4ns rpynn 1-3).

(N3ameHeHHas pepakuus, Mam. N 2).

Tabrmua B.1 - HopmypyeMble nokasaternm yaapHom BA3KOCTU NpokaTta v Tpy6 D

PacyeTHas pynna HopmaTueHoe conpoTtusnexue ctranu, H'mm 2
Temnepatypa, °C KOHCTPYKL 1A
Ry =290 290= Ry, <390 390 Ry, <440 440= Ry, <540 Ry 2540
MokasaTenu yaapHow saskoctu KCV, x/cm 2 3, 61
npv TeMnepaType UCnbITaHui Ha yaapHbIi usrmb, °C

+20 0 -20 -20 -40 -40 -60 -40 -60 -60

t>-45 1,2,3 - 34 + 34 + 34 + 66/34 4) 40 66

4 +2) 343) + + + + + + + -

-45>t>-55 1 - - - - 34 34 + 66/34 4) + 66
2,3 - 34 34 34 + 34 + 66/34 4) + 66

4 - 34 + 343) + + + + + -

t<-55 1,2,3 - - - - 34 - 34 - 66/34 4) 66

4 - - - 34 + + + + + -

O6o3HaveHus, NpuHATbIE B Tabnuue B.1:
3Hak " - " 03HavaeT, YTO NPUMEHEHNEe CTanu C TakuMu rapaHTUsIMK He JonyckaeTcs;

3HaK " + " - JONyCKaeTCs UCMOMNb30BaTh (haKTUYECKMe Pe3yNbTaTbl MEXaHU4ECKUX CBONCTB B NOCTABNEHHO NapTuUM NpokaTa Apu HOPMaTUBHbIX
aHavermuax kv 20, gV, ke > 34 [kicm2 n ans ctanedt ¢ Ry, 2440 Hmm2 npu gy, gy > 66/34 Di/em 2.

1) Hopmbl ycTaHaBnMBalTCA Ha OCHOBaHWUMW UCMbITaHUIA Ha yaAapHbIA n3rnb obpasuos ¢ ocTpbiM V-06pasHbiM Hagpe3om npokarta ¢ TONWUHON He
MeHee 5 MM 1 Tpyb € TONWMHON CTEHKN HEe MeHee 5 MM. B cnyyae TonwmHbl anemeHTa MeHee 5 MM, NpoBeAeHUe UCNbITaHWUi He TpebyeTcs.

2) Mpumensitotcst ctanu C235 6e3 rapaHTWin NO yAapHON BA3KOCTH.

3) [nsi COOpY>XEeHWI C OrpaHUYEHHbBIM CPOKOM Cry6bl 1 NpebbiBaHNeM B HUX NoaeN.
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CI 16.13330.2017 CtanbHble KOHCTPYKLUUM

cnnaeneHus.

B Tpy6ax 1 RPodunsax - NonepeyHble U NPOAoIIbHbIE.

C 28.08.2017 pevictByeT, B3ameH

4) YncnuTtenb - HOPMaTUBHbIE 3HAYEHUS AN NUCTOBOW cTanu TonwmHon 6onee 40 Mm 1 Tpy6 € TONWMHOW cTeHkn 6onee 40 MM; 3HaMeHaTenb - Ans
hacoHHOro npokaTta, a Takke Ans NMCTOBOW CTanu ToNWwmMHoOM A0 40 MM BKIOYMTENBHO U TPYO C TONWMHOWM CTEHKM A0 40 MM BKIMOYMTENBHO.

5)"B nuctoBom npokaTe UCNbITbIBAOTCA NonepeYHble 06p63L|bI, B LUMPOKOMOJZIOCHOM yHMBEpPCalibHOM, CbaCOHHOM, COpPTOBOM NpokKaTe - NpoaosibHbIe,

6) B aneKkTpocBapHbIX TpyGax HOPMbl PACcNpPOCTPaHATCS Ha yAapHYI0 BA3KOCTb OCHOBHOIO MeTarnna, MeTansna CBapHOro LWBa U rpaHuubl

Tabrmmua B.1 (MameHeHHas pegakums, Mam. N 1, 2, 3, 5).

Tabrvua B.2 - TpeboBaH/st IO XUMUYECKOMY COCTaBy

HopmaTuBHblE CONPOTMBNEHUS CTanu,

CopepxaHue anemeHToB*, %, He bonee

., %, He Gonee

Himm 2 C P S
R,, <290 0,22 0,040 0,025 -
290<R,, <390 0,14 0,025 0,025 0,46
390<R,, <540 0,12 0,017* 0,010* 0,47
540<R,, <590 0,13 0,015 0,010 0,48
R,, 2590 0,15 0,015 0,004 0,60

MpumevaHns

i, _o M B O W Gy

** §S+P<0,020% .

V+MNb Mo T
+——+

40 13 14 4 2

)

24 5

yrnepoga go 0,17%.

OO0NOJIHUTENbHO yrnepoAHbIM 3KBUBANIEHTOM.

1 YrnepopaHbin akBuBaneHT L, %, crneayeTt onpeaensaTs no dopmyre

roe C, Mn, Si, Cr, Ni, Cu, V, Nb, Mo, P - maccoBble nonv anemeHToB, %.

* MNpepenbHble OTKIIOHEHWS MO XMMUYECKOMY COCTaBy B rOTOBOM NpokaTe NpUHMMalTCA Mo AEACTBYOLWEMY CTaHaapTy.

2 [ins cTanei ¢ HopMaTuBHLIM conpoTuBneHnem 290 < R, <390 H/mm 2 B cooTtBeTCcTBUN ¢ TOCT 27772 NpUHAMAlOT NOBLILLEHUE COAEPXaHWs

3 [ina oByTaBpoOB C NapannenbHbiMU rpaHsMy NOMOK MPUHMMALOT NOBbILLEHWE coaepXXaHus yrnepoaa ansa ctanen C345 n C355-1 - po 0,17%; ans
ctanm C390 - o 0,14%.

4 MapaHTus cBapMBaeMoCTy nNpokaTa us ctanm ¢ R, <290 H/mm 2 obecneunBaeTcsi XAMUYECKAM COCTaBOM, MPOKaTa 13 cTanm Ry,, 2290 Hmm 2 -

Tabmmua B.2 (M3meHeHHas pepakumsi, Mam. N 1, 2, 3).

Tabmmua B.3 - HopmaTuBHble M pacyeTHble COMPOTUBIIEHUS MPU PACTSHKEHWM, CKaTM M u3rMbe IMCTOBOFO, LUMPOKOMONOCHOIO
YHMBEPCAasibHOTro, COPTOBOrO NpokaTa 1 Tpyo

NormaCS 4.x® (NRMS10-16269)
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Cranb TonwyHa npokaTa, Mm HopmaTuBHOe conpoTuBneHve* npokata u | PacyeTHoe conpoTusneHne** npokata u
Tpy6, Hmm 2 Tpy6, Hmm 2
Ryﬂ Run R_)/ Ru
C235 Ot 2,0 go 4,0 Bkntou. 235 360 230 350
C245 Ot 2,0 go 20 Bknou. 245 370 240 360
C255 or 2,0 no 3,9 BKIHOM. 255 380 250 370
" 4,0 " 10 " 245 380 240 370
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CI 16.13330.2017 CtanbHble KOHCTPYKLUUM

C 28.08.2017 pevictByeT, B3ameH

Cs. 10 no 20 BKITHOM. 245 370 240 360
" 20 " 40 " 235 370 230 360
C345K OT 2,0 go 10 Bkstou. 355 470 350 460
C355 or 2,0 no 16 BKITHOY. 355 490 350 480
» 16 " 40 " 345 490 340 480
" 40 " 60 " 335 490 330 480
" 60 " 80 " 325 490 320 480
" 80 " 100 " 315 470 310 460
" 100 " 160 " 295 285 460
" 160 / 200 " 285 470 280 460
" 200 " 260 " 270 450 265 440
" 260 " 300 " 260 450 255 440
" 300 " 360 " 245 440 240 430
C355-1; or 2,0 o 16 BKITH0Y. 355 490 350 480
C355-K " 16 " 40 " 345 490 340 480
" 40 " 50 " 335 490 330 480
C3550M or 2,0 oo 16 BKIHOM. 355 490 350 480
" 16 " 40 " 345 490 340 480
C390; or 5,0 oo 16 BKITHOM. 390 520 380 505
C390-1 " 16 " 40 " 390 520 380 505
" 40 " 60 " 385 520 375 505
" 60 " 80 " 375 510 365 500
" 80 " 100 " 365 510 355 500
" 100 " 160 " 360 510 350 500
c390M ot 2,0 oo 40 BKITHOY. 390 520 380 505
C440 or 5,0 oo 16 BKITHOM. 440 540 430 525
" 16 " 40 " 440 540 430 525
" 40 " 60 " 430 540 430 525
" 60 " 80 " 425 530 415 520
" 80 " 100 " 415 530 405 520
" 100 " 160 " 405 530 395 520
C550 Ot 8,0 go 50 Bkntou. 540 640 525 625
C590 Ot 8,0 no 50 Bkstou. 590 685 575 670
C690 Ot 8,0 go 50 Bkntou. 690 785 - -
* 3a HOpMaTUBHOE COMPOTUBIEHNE NPUHATLI 3HAYEHUS Npeaena TEKY4YeCTU U BPEMEHHOTO CONPOTUBIEHUS, npusoaumble B FOCT 27772,
** 3Ha4YeHUs pacyeTHbIX CONPOTUBMEHWNIA NOMyYeHbl AeNeHneM HOPMaTUBHbBIX CONPOTUBNEHUI Ha KO3IDULMEHTI HAAEXKHOCTU NO MaTepuany,
onpegeneHHble B COOTBETCTBUM € Tabnuuen 3, ¢ okpyrneHmem go 5 H/mm 2. B Tabnuue npvBeaeHbl 3Ha4eHUSI pacyeTHbIX CONPOTMBEHUI NpokaTa no
FOCT 27772.
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CI 16.13330.2017 CtanbHble KOHCTPYKLUUM

Tabmmua B.3 (M3meHeHHas pegakumst, Mam. N 2, 3, 5).

C 28.08.2017 pevictByeT, B3ameH

Tabrmua B4 - HopmaTtuBHblie U pacyeTHble COMPOTUBIIEHNS MPU PACTSKEHUM, CKaTum 1 n3rnbe acoHHOro npokaTa B BuAe ABYTaBPOB C

napanriensHbIMU rpaHAMU NMOJIoK

NormaCS 4.x® (NRMS10-16269)

www.normacs.ru

Cranb TonwwmHa nonkv npodunen, Mm HopmaTumBHoe PacyeTHoe conpoTuBneHune
conpoTueneHune npokarta, H/ npokata, H/mm 2
MM 2
Ryn Ru" Ry Ru
C255B; C2556-1 <10 255 380 250 370
Cs. 10 no 20 BKIOY. 245 370 240 360
" 20 " 40 " 235 370 230 360
" 40 " 60 " 235 370 230 360
" 60 " 80 " 225 370 220 360
) 80 " 100 " 215 370 210 360
>100 200 360 195 350
C345b <10 345 480 335 470
Ce. 10 no 20 BKITHOM. 325 470 315 460
" 20 " 40 " 305 460 300 450
" 40 " 60 " 285 450 280 440
C345b6-1 <10 345 490 335 480
Cs. 10 no 20 BKIIHOY. 325 470 315 460
" 20 " 40 " 305 460 300 450
" 40 " 60 - 285 450 280 440
C355b <20 355 470 345 460
Cs. 20 0o 40 BKITHOY, 345 470 335 460
" 40 " 60 " 340 470 325 460
" 60 " 80 " 325 460 315 450
" 80 " 100 " 315 460 305 450
>100 295 460 290 450
C355b-1 <20 355 470 345 460
Cs. 20 no 40 BKIOY. 345 470 335 460
" 40 " 60 " 335 470 325 460
C390b <30 390 520 380 505
Cs. 30 no 60 BKIOY. 370 490 360 480
" 60 " 80 " 360 480 350 470
" 80 " 10* " 350 480 340 470
>100 330 470 320 460
C440b6 <20 440 600 430 585
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CI 16.13330.2017 CtanbHble KOHCTPYKLUUM C 28.08.2017 pevictByeT, B3ameH

Cs. 20 no 30 BKIOY. 430 560 420 545
" 30 " 80 " 420 520 410 505
" 80 " 100 " 400 520 390 505
>100 380 500 370 490
MpumevaHne - Lindpa 1 B nepsoii rpade o3Ha4aeT BapnaHT XMMUYECKOro cCocTaBsa.

* TeKCT AOKYMEHTa-COOTBETCTBYET OpuruHany. - MNpuveyanue nsrotoButens 6asbl AaHHbIX.

Tabrmua B.4 (M3meHeHHas peaakums, Mam. N 1, 3).

Tabrmua B.5 - HopmaTtuBHbIe 1 pacyeTHbIe CONMPOTUBIEHWS NPU PACTSXXEHUM, CXaTUM N n3rmbe hacoHHOro npokaTa

Cranb TonwwmHa npokara*, Mm HopmaTuBHOe conpoTuBneHne* npokata, | PacuyeTHoe conpoTuBneHne** npokaTta,
H/mm 2 H/mm 2
Ryn Run Ry Ru
C245 ot 4,0 o 20 BKITIOM. 245 370 240 360
" 20 " 40 " 235 370 230 360
C255 ot 4,0 o 10 BKIHOY. 255 380 250 370
" 10 " 20 " 245 370 240 360
" 20 " 40 " 235 370 230 360
C345 ot 4,0 o 10 BKIHOY. 345 480 340 470
" 10 " 21 " 325 470 320 460
" 20 " 41} " 305 460 300 450
C345K OT 4,0 po 10 Bkntoy. 345 480 340 470
C355 or 5,0 o 16 BKITHOY. 355 490 350 480
" 16 " 40 " 345 480 340 470
" 40 " 60 " 340 470 330 460
C355-1 oT 5,0 o 16 BKITHOY. 355 490 350 480
" 16 " 40 " 345 480 340 470
" 40 " 60 " 340 470 330 460
C390 or 5,0 o 10 BKITHOY. 390 520 380 505
" 10 " 20 " 380 500 370 480
" 20 " 40 " 370 490 360 480
" 40 " 60 " 365 485 350 475
C440 ot 5,0 o 10 BKIHOY. 440 600 430 585
" 10 " 20 " 440 580 430 565
" 20 " 40 " 430 550 420 535
" 40 " 60 " 420 520 410 505
* 3a TonwmHY hacoHHOro npokaTa credyeTt NPUHUMaTh TOMLWMHY MOMKU.
** 3a HOpMaTMBHOE CONPOTUBIIEHME NPUHATLI rAPaHTUPOBAHHbIE 3HAYEHUS Npeaena TEKy4eCTU U BDEMEHHOO CONPOTUBMEHUS, NPUBOAUMbBIE B
HaLMWoHanbHbIX CTaHAapTax Uu TEXHUYECKUX YCIoBusix. B Tex criyyasix, koraa aTv 3HayeHusi B HaLMOHarbHbIX CTaHAapTaxX Ui TEXHUYECKUX YCIOBUSIX
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CI 16.13330.2017 CtanbHble KOHCTPYKLUUM C 28.08.2017 pevictByeT, B3ameH

NpUBEAEHbI TOMBKO B OOHOW CUCTEME eaMHUL, - KIc/MM 2, HOPMaTUBHbIE CONPOTUBNEHMUS, H/MM 2, BbIUCNEHBI YMHOXEHMEM COOTBETCTBYHOLLMX
3HaveHun Ha 9,81 c okpyrneHnem go 5 Hmm 2.

** 8Ha4yeHnsa pacyeTHbIX CONPOTMBIIEHNI NONyYeHbl AeNeHMeM HOPMaTUBHbBIX COMPOTMBIEHNI Ha KOAMULIMEHTBI HAAEXKHOCTM MO MaTepuany,
onpegeneHHbie B COOTBETCTBUM € Tabnuuen 3, ¢ okpyrneHmem go 5 H/mm 2. B HacToswel Tabnuue npuBeaeHbl 3Ha4eHUs pacHeTHbIX CONPOTUBNEHNIA
npokara (3a ncknioYeHnem AByTaBpoB C NapannenbHbIMuU rpaHsiMu nonok) no FOCT 27772.

1) TekCT JOKYMEHTa COOTBETCTBYET opuruHany. - lNpumeyaHve nsrotoButens 6a3bl AaHHbIX.

Tabmmua B.5 (M3meHeHHas pegakums, Mam. N 2, 3).

Tabrmua B.6 - PacuyeTHble CONPOTUBNEHNST MpokaTa CMATUMIO TOPLEBON MOBEPXHOCTW, MECTHOMY CMATUIO B LMIMMHAPUYECKMX LLAPHUPAX,
avameTpanbHOMY CXaTuio KaTKoB

BpemeHHoe PacueTHoe conpoTuenexue, Himm 2
conpoTueneHue,
Himm 2
CMSATUIO OmameTpanbHOMY CXaTUI KaTKoB (Npu CBOGOAHOM
KacaHUu B KOHCTPYKLMSAX C OFPaHUYEHHON NOABUMXHOCTbHO)
R
TOpLeBON NOBEPXHOCTH MECTHOMY B LiUNMUHAPUYECKMX
(NpW HaNUYUU NPUTOHKN) LwapHupax(Landax) npu NIoTHOM
Rp KacaHuu R;p

360 351/343 176/171 9/9

370 361/352 180/176 9/9

380 371/362 185/181 9/9

390 380/371 190/185 10/10

400 390/381 195/190 10/10

430 420/409 210/204 10/10

440 429/419 215/209 11/11

450 439/428 220/214 11/11

460 449/438 224/219 11/11

470 459/448 229/224 11/11

480 468/457 234/228 12/12

490 4781467 239/233 12/12

510 498/486 249/243 12/12

540 527/514 263/257 13/13

570 556/543 278/271 14/14

590 576/562 288/281 14/14

Mpumevanne - B Tabnuue npueeneHbl 3HAYEHWUs pacHeTHbLIX COMPOTMBMEHWIA, BblMMCNEHHbIE MO hopMmynam pasgena 6 npu v, =1,025 (B
uncnmtene) n ¥, =1,050 (B sHameHaTene).

Tabmmua B.7 - PacyeTHble CONPOTUBIIEHNS OTIMBOK W3 YrIiepOAUCTON CTanm

HanpsixxeHHoe cocTosiHve YcnosHoe PacuéTHble conpoTusnexus, H/Mm 2, oTAUBOK U3 yrnepoancTomn
obosHaueHne cTanM mMapok
15N 250N 3501 45711, 40XPA

PacTsixeHue, cxatue n usrmé R, 150 180 210 250
Cpsur R 90 110 130 150
CMATUe TopL EeBOW NOBEPXHOCTHM (MPU HANMUYUM MPUFOHKM) Rp 230 270 320 370
CMATNE MeCTHOe B LUNMHAPUYEcKUX apHupax (Landax) npu Ry, 110 130 160 180
NMOCKOM KacaHum
[nameTpanbHoe cxaTue KaTKoB npu cBO60AHOM KacaHuu (B R., 6 7 8 10
KOHCTPYKLUSIX C OFPaHNYEHHOM NMOABUXKHOCTbIO)
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CI 16.13330.2017 CtanbHble KOHCTPYKLUUM C 28.08.2017 pevictByeT, B3ameH

Tabmmua B.7 (M3meHeHHas pegakums, Mam. N 3).

Tabmuua B.8 - PacyeTHble CONPOTUBNEHMSI OTIIMBOK U3 CEPOTO YyryHa

HanpsixeHHoe cocTosHue YcnoeHoe 0603Ha- PacueTHble conpoTueneHusi, HmMm2 , oTnNMBOK 13 ceporo
“eHne YyryHa Mapok
CYy15 C4y20 CY25 CY30
PactsxeHne ueHTpanbHoe n n3rnb B 55 65 85 100
CxaTue LeHTpansHoe n uarnb R, 160 200 230 250
Cnosur R, 40 50 65 75
CMsATUe TopL eBOo NOBEPXHOCTYM (MPU HANMMYUM MPUTOHKK) Rp 240 300 340 370
ay
¥ E
] \{:
E
q ..
qﬂ{
0 &1 & &, g, E F

PucyHok B.1* - O606LUeHHas pacyeTHas gvarpamma paboTbl CTPOUTESbHbIX CTaren Ha pacTsKeHUe 1 cxaTne

(o=0/ R, - BespasmepHas KOOpANHATA HOPMATEHOTO HAMPSHKEHNS;

e=¢E/R,, -6espasvepHas koOpAMHATA OTHOCUTENLHOI AedopMaLym)

* NameHeHHas pegakums, Mam. N 3, 5.

Tabrmua B.9 - XapakTepucTukuy ctaner Ans 0606LLeHHO pacyeTHoV anarpaMmel paborbl (CM. pucyHok B.1)

MapameTp O6o3HaveHne Cranb

auarpammebl - 6e3pasmepHas koopamHaTta C245, C255, C345, C345K, €355, C355-1, C3550, C390, C440, | C550,

C255B, C345b, C345b-1, G355b, C3556-1 C390-1, C440b6 | C590

C255B6-1 C390b,

c390n

OTHocuTenbHas gedopmaus, a 0,8 0,8 0,9 0,9 0,9
COOTBETCTBylOLIAs npeaeny
NponopunoHanLHOCTH
HopmanbHoe HanpsikeHue, Om 0,8 0,8 0,9 0,9 0,9
COOTBETCTBYlOLLEE Npeaeny
nponopunoHanbLHOCTH
OTHocuTenbHas gecdopmayus, ; 1,7 1,7 1,7 1,7 1,7
COOTBETCTBYyIOLLAs Havany Teky4ecTu
HopmanbHoe HanpsixkeHue, G_r 1 1 1 1 1
COOTBETCTBYHOLLEE NPEeAEny TEKYYeCTu
OTHocuTenbHas gedopmanms, ; 14,0 16,0 17,0 17,0 18,0
COOTBETCTBYHOLLAS KOHLLY TEKYy4YeCTu
OTHocuTenbHas gecdopmayus, g 141,6 88,3 67,1 49,6 26,2
COOTBETCTBYHOLLIAS BPEMEHHOMY
COMpPOTUBMEHWIO
HopmanbHoe HanpsixeHue, G_B 1,653 1,415 1,345 1,33 1,16
COOTBETCTBYHOLLEE BPEMEHHOMY
COMPOTUBMEHWIO
OTHocutenbHas gecdopmauums, E_ 251 153 115 87,2 51,1
COOTBETCTBYylOLLAS pa3pbiBy P
HopmanbHoe HanpsixeHwue, 1,35 1,26 1,23 1,20 1,10
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CI 16.13330.2017 CtanbHble KOHCTPYKLUUM C 28.08.2017 pevictByeT, B3ameH

Mpumeyanme - MNMpy OTCYTCTBUM B NapTUAX NpoKaTa U3 BbICOKOMPOYHbIX cTanein (ot C390 n 6onee) nnowagku Tekydyectn CD B 0606LeHHO
Anarpamme Ha pucyHke B.1 cneayeT ncnonb3sosaTh kpusyto OACEF.

Op

COOTBETCTBYyKOLLEE pa3pbiBY

Tabmmua B.9 (M3meHeHHas pegakumst, Mam. N 2, 3, 5).

Mpunoxerue I
MaTelea.ﬂbl ansa CoepMHeHMﬁ CTanbHbLIX KOHCprKLI,VIﬁ

Tabmmua .1 - MaTepwvans! Arsi CBapKy, COOTBETCTBYHOLLYE CTanm

[vanasoH Mapka maTepuana onsi ceapku Tun
pacyeTHbIX CBapO4HOV MPOBOMOKOW ANs aBTOMaTU4eCKon 1 dnroca NOPOLLKOBOW aneKkTpoaa npu
COMPOTMBNEHNI CTann MEXaHU4YeCKOW CBapKM NPOBOJIOKOMN py4HOM CBapke
B YrMEKUCNOM rase uimn B ero cMecu noa cnocom
CaproHom
R,,, <290 H/mm 2 Cs-08I2C, CB-08['CHT, Cs-08A AH-348-A Mr-AH-3 042*, D42A*
Cg-08'CMT Cs-08r'A AH-60* Mr-AH-8 046*, D46A*
MNeK-56C *4
UF-02; UF-03*5
290 Himm 2 < R, <440 Ce-10rA** AH-17-M 350,
' 350A
Himm 2 Ce-10I"2**, AH-43
Cs-10HVA
AH-47
AH-348-A***
MdK-56C*4
UF-02; UF-03*5
440 Hmm 2 < R, <590 Cs-08I2C, Cs-08I'CHT, Cs-10I2**, MPK-56C *4 MM-AH-3, 350A,
Himm 2 CB-08I'CMT, Cs-10HVA Mr-AH-8 360
Cg-08XHM UF-02; UF-03 *5
R,,, 2590 Hmm 2 CB-08XI'CMA Cs-10HMA AH-17-M, MM-AH-3, 3960
Mr-AH-8
Ce-10XI"'2CMA Ce-08XH2I MO MN®K-56C *4 370
UF-02; UF-03*5
* OnekTpoabl TMNOB 342, D42A, 346, 346A, cdntoc mapkn AH-60 cneagyeT NpYMeEHNATb AN KOHCTPYKLMIA Fpynn'2, 3 ApM pacyeTHbIX TemnepaTtypax t>
-45°C.
** He npumeHsiTb B coveTaHum ¢ conocom Mapkm AH-43.
*** Ona cpntoca mapku AH-348-A TpebyeTca AONONHUTENbHbIA KOHTPOSb MEeXaHNYeCKNX CBOWCTB MeTarnna LBa npu CBapke CoeAMHEHUN 3N1eMeHTOB
BCEX TONLUMH NpW pacyeTHbIX TemnepaTypax {<-45°C 1 ToNLWmH cBbie 32 MM - MPU pacyeTHbIX TeMnepaTtypax t>-45°C.
*4 Kepamunyeckuii coritoc mapku MNOK-56C no cooTBETCTBYOLMM TEXHUYECKUM YCIOBUSIM.
*5 Kepamwunyeckuit drnitoc cBapoYHbIn arnomepupoBaHHbii Mapok UF-02 n UF-03 no cooTBETCTBYOLIMM TEXHUYECKUM YCITOBUSIM.
Mpumeyarme - MNpy COOTBETCTBYIOLEM TEXHUYECKOM 0BOCHOBaHMM ANSi CBAPKN KOHCTPYKLUIA MOTYT NMPUMEHSATLCS CBapOYHble MaTepuarnsl (MpoBOMoKy,
chbntochbl, 3alUMTHbIE ra3bl), HE yka3aHHble B HacTosiwen Tabnuue. Mpy 3TOM MexaHMYeckme CBOMCTBa MeTanna LWBa, BbINOHAEMOro C UX
NPUMEHEHNEM, AOMKHbI BbITb HE HUKe CBOMCTB, 0becneynBaembiX NPUMEHEHNEM MaTepuarnos, NPUBEAEHHbLIX B HAacCTosALen Tabnuue.
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CI 16.13330.2017 CtanbHble KOHCTPYKLUUM C 28.08.2017 pevictByeT, B3ameH

Tabmmua M1 (M3meHeHHas pegakuus, Mam. N 3).

Tabrmua -2+ HOpMaTI/IBHbIe N pacyeTHble CONPOTUBIIEHNA MeTallna LWBOB CBapHbIX COefIMHEHW C yrnosbiMu LLBaMn

CBapouyHble maTepuarnsl Ry s R,
TUN anekTpoaa Mapka NpoBOSIOKM H/mm 2 H/mm 2
042, 342A Cge-08, Cs-08A 410 180
346, D46A Cs-08I'A 450 200
350, 350A CB-08I'2C, CB-10lA, CB-10I2, MM-AH-8, MMN-AH-3 490 215
360 Cs-08I2C*, CB-08I'CHT, CB-08CMT, CB-08XHM, CB-10HMA 590 240
370 CB-10X"'2CMA, CB-08XH2IMIO 685 280
385 - 835 340
* Tonbko ANs WBOB C KATETOM kf <.6'MM B KOHCTPYKUMSIX U3 cTanu ¢ npegenom tekydyectu 440 Hmm 2 n Gonee.

Tabmmua .2 (M3veHeHHas pegakuus, Viam. N 3).

Tabmmua .3 - TpeboBaHus k 6osram Npu PasInYHbIX YCHOBUSIX UX MPUMEHEHMS

PacueTHasa Temnepartypa t, °C Kriacc npoyHocTy 60NTOB U TpeBoBaHWs K HAM MO AEUCTBYIOLMM CTaHAapTaM B KOHCTPYKLMSIX NpU
paboTte 6onToB Ha
pacTsikeHue cpes
>-45 5.6 5.6
5.8 5.8
8.8 8.8
10.9 10.9
12.9 12.9
-45>t>-55 5.61) 5.6
8.81) 8.8
10.9D 10.9
129D 12.9
<-55 561 5.6
8.81) 8.8
10.9D 10.9
129D 12.9
1) C TpeboBaHMeM UCMbITaHUS Ha pa3pbiB Ha KOCOW Lwanbe.

Tabmmua IM.3 (M3meHeHHas pegakums, Mam. N 2, 3).

Tabrmua .4 - Ctamm oyHaaMeHTHbIX 6OSTTOB M YCIIOBUS MX MPUMEHEHUS!

KoHcTpykuun Crtanu npu pacyeTHon Temnepatype, t, °C

>-45 -45>t>-55 <-55

KoHcTpyKuun, kpoMe onop BO3AYLUHbLIX IMHWIA AnekTponepeaayun, pacnpeaenmutenbHbiX C245, C245, C355
YCTPOWCTB 1 KOHTaKTHOW ceTn C255 C255,
C355

[Ons U-o6pasHbix 60NnToB, a Takke dpyHAaMeHTHbIX 6G0NTOB ONOp BO3AYLUHbLIX TMHWIA C245, C355 C355
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C255

okpyrneHuwem o 5 Hmm 2.

MpumeyaHue - PacyeTHble conpoTmerneHust 6onToB U3 apyrux ctanei ¢ R, =390 Hm

yn =

M2 criegyeT BblMMCNATbL NO dpopMynam nyHkTa 6.6 ¢

Tabmmua .4 (M3meHeHHas pegakuus, Mam. N 3).

Tabrmua .5 - HopmaTtvBHble comnpoTuBrieHust ctarm GOMmoB U pacyeTHble COMPOTMBIIEHUS OOHOOONTOBLIX COEAMHEHUIA Cpesy U

pacTsikeHuto, Himm2

Knacc npouHocTu 6ontos Boun Eopn Rps Ry
5.6 500 300 210 225
5.8 500 400 210 -
8.8 830 664 332 451
10.9 1040 936 416 728
12.9 1220 1098 427 854

Tabmmua .5 (M3veHeHHas pepakums, Mam.

N.2).

Tabmmua .6 - PacueTHble COonpoTUBJIEHUA CMATUIO ANIEMEHTOB, COeANHAEMbIX Gosramu

BpemeHHOe CONpoTUBIEHWE CTanu coeanHseMblX NIEMEHTOB &, , Hmm2 PacueTHble CONpoTUBNEHUst Ry, , HiMM2, cmsiTuto
3MEeMEHTOB, CoeMHAeMbIx GonTamu knacca TOYHOCTU
A B
360 560 475
370 580 485
380 590 500
390 610 515
430 670 565
440 685 580
450 700 595
460 720 605
470 735 620
480 750 630
490 765 645
510 795 670
540 845 710
570 890 750
590 920 775
MprmeyaHue - 3HaueHUst pacHeTHbIX CONPOTUBIEHUN, YkasaHHbIe B Tabnuu e, BblCHEHbI Mo (popmynam pasaena 4 ¢ okpyrnenmem ao 5 Hvm2 .

Tabmmua .7 - PacyeTHble COMPOTUBMEHUS PACTsKEHMIO (DYHOAAMEHTHbIX 60TOB

NormaCS 4.x® (NRMS10-16269)

HomuHanbHbIn anameTtp 60nToB, MM PacueTHble conpoTuenenmna R, , Hmwm 2
npv HOPMaTUBHOM COMPOTMBIIEHUU cTanu 6onToB, H/MMm 2
R_m <290 290 < Ry,, <390
12, 16, 20 200 265
24,30 190 245
36 190 230
42,48, 56 180 230
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64,72, 80 180 220
90, 100 180 210
110, 125, 140 165 210

MpumedaHna
1 (NckmoyeH, Mam. N 5).

2 PacyeTHble conpoTuBneHusi 6onTos us apyrux cranei ¢ R,
2,

2390 H/mm 2 cnepyeT BblYMCNSATL No dhopmynam nyHkta 6.6 ¢ okpyrneHvem go 5 Hmm

Tabmmua .7 (M3veHeHHas pegakums, Mam. N 3, 5).

Tabmmua .8 (Ucknodera, N3m.-N-2).

Tabrmua .9 - Mrowaan ceveHus borTos

d, MM 16 (18) 20 (22) 24 (27) 30 36 42 48
A, cm2 2,01 2,54 3,14 3,80 4,52 5,72 7,06 10,17 13,85 18,09
Ay, o2 1,57 1,92 2,45 3,03 3,53 4,59 5,61 8,16 11,20 14,72
MpyuMeyvaHns

1 Mnowaau ceyeHus 6ONTOB AMameTpoM CBbille 48-MM creayeT NpuHMMaTb No AeWCTBYOWMM CTaHaapTaM.

2 Pa3mepbl, 3aKnoyeHHbIe B CKOOKW, crieayeT NPUMEHSTh TOMBKO B KOHCTPYKLMax onop BT u OPY.

Mpurioxxexve [
KOS(*)CI)VILIVIGHTbI AnA pacyeTa Ha YCTOﬁHMBOCTb LUeHTpaNbHO U BHELEHTPEHHO CXaTbIX 3JIEMEeHTOB

Tabmmua 0.1 - KoadburumeHTbl yCTONYMBOCTM NPU LIEHTParibHOM CXaTum

YcnosHas rmbkocTb KoadhdpmumeHTsl - Ans Tuna ceverHns
a b c
0,4 1000 1000 984
0,6 994 986 956
0,8 981 967 929
1,0 968 948 901
1,2 953 927 872
1,4 938 905 842
1,6 920 881 811
1,8 900 855 778
2,0 877 826 744
2,2 851 794 709
2,4 821 760 672
2,6 786 723 635
2,8 747 683 598
3,0 704 643 562
3,2 660 602 527
34 616 562 493
3,6 572 524 460
3,8 526 487 430
4,0 475 453 402
4,2 431 422 375
4.4 393 392 351
4,6 359 329
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4.8 330 308
5,0 304 289
5,2 281 271
5,4 261 255
5,6 242 241
5,8 226
6,0 211
6,2 198
6.4 186
6,6 174
6,8 164
7,0 155
7,2 147
7.4 139
7,6 132
7,8 125
8,0 119
8,5 105
9,0 094
9,5 084
10,0 076
MpumeyaHune - 3HayveHns koadhduuneHToB 4 B Tabnuue ysenuueHsl B 1000 pas.
Tabmmua .2 - KoadbduumeHTbl BMsaHUA dopMbl cedenmns Tl
Tun Cxema ceyeHUsi 1 aKCLeHTpucuTeT Af 3HayeHua T npu
o A
0=zh=5 =5
0,1=m=5 5<m=20 01=m=5 | Sam=
20
1 - - 1,0 1,0 1,0
X
N
2 WA | - 0,85 0,85 0,85
\}\, 7 0,25
3 - 0,75+0,027% 0,75+0,02 %, 0,85
e W
N
4 o i - | (1,35-0,05m)-0,01(5-m) 1,1 1,1
{D N _I_H_“’] L -02s T
= I s
i )
5 A, © g Ar.ﬁ' 0,5.4,? Aro — 0,25 (1,45—0,05mi)—0,01(5-m) 1,2 1,2
oy | ! L
—_— — o3 o
A (el 0054, Ly [Mosa.,
= a ' -
= <015
0,5 | (1,75-0,1m)-0,02(5-m) 1,25 1,25
.
= | (1,90-0,1m)-0,012(6-m) 1,4-0,027, 1,3
1,0 x
6 A b © sl 1-035-m) 2L s s
5 N _l u a, i} k
' : I A <0.15
A B = [
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7 ? ? - ( =] ] [ [} ] y
| 1-08— 1-08— 1-08—
El‘ll } |__| wl s P s P “ﬂs[ P ]
= —
| | 1 i
I 1 i
5 <015
8 T T 0,25 | (0,75+0,05m)+0,01(5-m) 1,0 1,0
Ay _I_l— _II_— .
0547 1| —lll_ —||
0,5 | (0,5+0,1m)+0,02(5-m) 7, 1,0 1,0
=1 | (0,25+0,15m)+0,03(5-m) 1,0 1,0
n
9 0,5 | (1,25-0,05m)-0,01(5-m) 1,0 1,0
0,54 ,I | | i
=1 (1,5-0,1m)-0,02(5-m) % 1,0 1,0
10 0,5 1,4 1,4 1,4 1,4
1,0 1,6-0,01(5-m) %, 1,6 1,35+0,05m 1,6
2,0 1,8-0,02(5-m) %, 1,8 1,3+0,1m 1,8
11 0,5 1,45+0,04m 1,65 1,45+0,04m 1,65
Ay
/l : |
0.5A4,
1,0 1,8+0,12m 2,4 1,8+0,12m 24
1.5 2,0+0,25m+0,1 % - - R
2,0 3,0+0,25m+0,1 % - - -
MpumeyaHns
1 Ana TMNOB ceYeHnn 5-7 Nnpu NoacHeTe 3HavYeHun Af { A, nnowanp BepTUKANbHEIX 9IEMEHTOB MOMOK He CeAyeT YYuTbIBaTh.
2 Ina TMNOB ceYeHunit 6-7 3HaveHus f|5 cneayeT NpUHUMAaTh PaBHbIMU 3HAYEHUAM T ANa Tuna 5 Npu Tex e 3Ha4YeHnax Af fA,.

Tabrmua .2 (Monpaska. NYC N 10-2018).

Tabrmua [.3 - KoadumeHTbl ycTOMMBOCTM i,
MOMeHTa, COBMafatoLLeli C NMOCKOCTbI CUMMETPUA

npu BHEUEHTPEeHHOM CXXaTun CnroLUHOCTEeHYaTbIX CTep)KHel7I B MNSOCKOCTU AEUCTBUSA

NormaCS 4.x® (NRMS10-16269)

www.normacs.ru

YcnosHas mbkocTb 3, 3HayeHne o, Npu NpUBEAEHHOM OTHOCUTENbHOM 3KCLeHTpUcuTeTe Pyr

0,1 0,25 0,5 0,75 1,0 1,25 1,5 1,75 2,0
0,5 967 922 850 782 722 669 620 577 538
1,0 925 854 778 711 653 600 563 520 484
1,5 875 804 716 647 593 548 507 470 439
2,0 813 742 653 587 536 496 457 425 397
2,5 742 672 587 526 480 442 410 383 357
3,0 667 597 520 465 425 395 365 342 320
3,5 587 522 455 408 375 350 325 303 287
4,0 505 447 394 356 330 309 289 270 256
4,5 418 382 342 310 288 272 257 242 229
5,0 354 326 295 273 253 239 225 215 205
55 302 280 256 240 224 212 200 192 184

14.11.2023 cTp. 120 n3 138


kodeks://link/d?nd=551493926&point=mark=000000000000000000000000000000000000000000000000007D20K3

CI 16.13330.2017 CtanbHble KOHCTPYKLUUM C 28.08.2017 pevictByeT, B3ameH

6,0 l 258 ‘ 244 ‘ 223 210 198 190 178 172 166
6,5 223 213 196 185 176 170 160 155 149
7,0 194 186 173 163 157 152 145 141 136
8,0 152 146 138 133 128 121 117 115 113
9,0 122 117 112 107 103 100 098 096 093

lNpodomxeHue mabnuusi .3

YcrosHas mbKocTb 3HaueHue @, Npy NPUBEAEHHOM OTHOCUTEITEHOM SKCLEHTPUCHTETE M2,

2,5 3,0 3,5 4,0 4.5 5,0 5,5 6,0 6,5
0,5 469 417 370 337 307 280 260 237 222
1,0 427 382 341 307 283 259 240 225 209
1,5 388 347 312 283 262 240 223 207 195
2,0 352 315 286 260 240 222 206 193 182
2,5 317 287 262 238 220 204 190 178 168
3,0 287 260 238 217 202 187 175 166 156
3,5 258 233 216 198 183 172 162 153 145
4,0 232 212 197 181 168 158 149 140 135
4.5 208 192 178 165 155 146 137 130 125
5,0 188 175 162 150 143 135 126 120 117
55 170 158 148 138 132 124 117 112 108
6,0 153 145 137 128 120 115 109 104 100
6,5 140 132 125 117 112 106 101 097 094
7,0 127 121 115 108 102 098 094 091 087
8,0 106 100 095 091 087 083 081 078 076

OkoHny4yaHue mabnuupi 1.3

YcnosHas rmbkocTb 7, 3HaueHne @, Npn NPUBEAEHHOM OTHOCUTENbHOM SKCLIEHTPUCUTETE #zyp
7,0 8,0 9,0 10 12 14 17 20
0,5 210 183 164 150 125 106 090 077
1,0 196 175 157 142 121 103 086 074
1,5 182 163 148 134 114 099 082 070
2,0 170 153 138 125 107 094 079 067
2,5 158 144 130 118 101 090 076 065
3,0 147 135 123 112 097 086 073 063
3,5 137 125 115 106 092 082 069 060
4,0 127 118 108 098 088 078 066 057
4,5 118 110 101 093 083 075 064 055
5,0 111 103 095 088 079 072 062 053
55 104 095 089 084 075 069 060 051
MpnuMeyvaHns

1 3HaueHus koadduLmeHTos i, B Tabnunue ysenmyeHsl B 1000 pas.

2 3HayeHus i, cnegyeTt NpuHUMaTh He Bonee 3HaveHun .

Tabrmua .4 - KoadbduumeHTbl YyCTOMYMBOCTU i, NPU BHELIEHTPEHHOM CXaTuM CKBO3HbIX CTEPXHEN B MMOCKOCTU JEUCTBUA MOMEHTa,
CoBMajaloLLEl C MIIOCKOCTbH CUMMETPUA

YcnosHasa npuBeaeHHas rmbkocTb Iﬂf 3HaueHne i, Npy OTHOCUTENbHOM 3KCLEHTpUCUTETE 2
0,1 0,25 0,5 0,75 1,0 1,25 1,5 1,75 2,0
0,5 908 800 666 571 500 444 400 364 333
1,0 872 762 640 553 483 431 387 351 328
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1,5 ‘ 830 ‘ 727 ‘ 600 517 454 407 367 336 311
2,0 774 673 556 479 423 381 346 318 293
25 708 608 507 439 391 354 322 297 274
3,0 637 545 455 399 356 324 296 275 255
35 562 480 402 355 320 294 270 251 235
4,0 484 422 357 317 288 264 246 228 215
45 415 365 315 281 258 237 223 207 196
5,0 350 315 277 250 230 212 201 186 178
5,5 300 273 245 223 203 192 182 172 163
6.0 255 237 216 198 183 174 165 156 149
6,5 221 208 190 178 165 157 149 142 137
7,0 192 184 168 160 150 141 135 130 125
8,0 148 142 136 130 123 118 113 108 105

lNpodomxeHue mabnuupi 1.4

YcnosHas npueegeHHasa rmbkocTb ]_Lef 3HaveHne Py NMPU OTHOCUTENbHOM 3KCLeHTpUCUTETE M2

2,5 3,0 3,5 4,0 4,5 5,0 5,5 6,0 6,5
0,5 286 250 222 200 182 167 154 143 133
1,0 280 243 218 197 180 165 151 142 131
1,5 271 240 21 190 178 163 149 137 128
2,0 255 228 202 183 170 156 143 132 125
2,5 238 215 192 175 162 148 136 127 120
3,0 222 201 182 165 153 138 130 121 116
3,5 206 187 170 155 143 130 123 115 110
4,0 191 173 160 145 133 124 118 110 105
4,5 176 160 149 136 124 116 110 105 096
5,0 161 149 138 127 117 108 104 100 095

OkoHy4yaHue mabnuusi [1.4

YcnoBHas npuBeaeHHas rmbkocTb Igf 3HaueHue P, NPy OTHOCUTENbHOM SKCLEHTpUCUTEeTE 2
7,0 8,0 9,0 10 12 14 17 20

0,5 125 111 100 091 077 067 058 048
1,0 121 109 098 090 077 066 055 046
1,5 119 108 096 088 077 065 053 045
2,0 117 106 095 086 076 064 052 045
2,5 113 103 093 083 074 062 051 044
3,0 110 100 091 081 071 061 051 043
3,5 106 096 088 078 069 059 050 042
4,0 100 093 084 076 067 057 049 041
4,5 096 089 079 073 065 055 048 040

MpumeyvaHns

1 3HaveHus koadmuneHToB i, B Tabnuue ysenuueHsl B 1000 pas.

2 3HayeHns , cnegyeT nNpuHMMaTh He Bonee 3HaveHun .

Tabrvua [.5 - MpuseaeHHble OTHOCUTENbHbIE BKCLEHTPUCUTETBI #%,y A BHELEHTPEHHO CXaTblX CTEepXHei C LLApHMPHO OmepTbiMu
KOHLaMu

Onopbl MOMEHTOB % 3HaueHne #e,e NPU My |, PABHOM
0,1 0,5 1,0 1,5 2,0 3,0 4,0 5,0 7,0 10,0 20,0
5=-1,0 1 0,10 0,30 0,68 1,12 1,60 2,62 3,55 4,55 6,50 9,40 19,40
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M @‘: 2 0,10 0,17 0,39 0,68 1,03 1,80 2,75 3,72 5,65 8,60 18,50
] M;
3 0,10 0,10 0,22 0,36 0,55 1,17 1,95 2,77 4,60 7,40 17,20
4 0,10 0,10 0,10 0,18 0,30 0,57 1,03 1,78 3,35 5,90 15,40
5 0,10 0,10 0,10 0,10 0,15 0,23 0,48 0,95 2,18 4,40 13,40
6 0,10 0,10 0,10 0,10 0,10 0,15 0,18 0,40 1,25 3,00 11,40
7 0,10 0,10 0,10 0,10 0,10 0,10 0,10 0,10 0,50 1,70 9,50
5=-0,5 1 0,10 0,31 0,68 1,12 1,60 2,62 3,55 4,55 6,50 9,40 19,40
Ml b 7/ 2 0,10 0,22 0,46 0,73 1,05 1,88 2,75 3,72 5,65 8,60 18,50
=, M:
3 0,10 0,17 0,38 0,58 0,80 1,33 2,00 2,77 4,60 7,40 17,20
4 0,10 0,14 0,32 0,49 0,66 1,05 1,52 2,22 3,50 5,90 15,40
5 0,10 0,10 0,26 0,41 0,57 0,95 1,38 1,80 2,95 4,70 13,40
6 0,10 0,16 0,28 0,40 0,52 0,95 1,25 1,60 2,50 4,00 11,50
I 0,10 0,22 0,32 0,42 0,55 0,95 1,10 1,35 2,20 3,50 10,80
5=0 1 0,10 0,32 0,70 1,12 1,60 2,62 2,55 4,55 6,50 9,40 19,40
2 0,10 0,28 0,60 0,90 1,28 1,96 2,75 3,72 5,65 8,40 18,50
l‘HI| b—. M:
3 0,10 0,27 0,55 0,84 1,15 1,75 2,43 3,17 4,80 7,40 17,20
4 0,10 0,26 0,52 0,78 1,10 1,60 2,20 2,83 4,00 6,30 15,40
5 0,10 0,25 0,52 0,78 1,10 1,55 2,10 2,78 3,85 5,90 14,50
6 0,10 0,28 0,52 0,78 1,10 1,55 2,00 2,70 3,80 5,60 13,80
7 0,10 0,32 0,52 0,78 1,10 1,55 1,90 2,60 3,75 5,50 13,00
5=0,5 1 0,10 0,40 0,80 1,23 1,68 2,62 3,55 4,55 6,50 9,10 19,40
2 0,10 0,40 0,78 1,20 1,60 2,30 3,15 410 5,85 8,60 18,50
M, M,
3 0,10 0,40 0,77 1,17 1,55 2,30 3,10 3,90 5,565 8,13 18,00
4 0,10 0,40 0,75 1,13 1,55 2,30 3,05 3,80 5,30 7,60 17,50
5 0,10 0,40 0,75 1,10 1,55 2,30 3,00 3,80 5,30 7,60 17,00
6 0,10 0,40 0,75 1,10 1,50 2,30 3,00 3,80 5,30 7,60 16,50
7 0,10 0,40 0,75 1,10 1,40 2,30 3,00 3,80 5,30 7,60 16,00
O6o3HayeHus, NpuHaTbie B Tabnmue [.5:
My oA My
=7—"—; 5 = 4
of 1 =11 N W, M,
KoacddumumeHT =, Ans pacyeTa Ha YCTONYUNBOCTb CXKATbIX CTEPXKHEN OTKPbITOro ceYeHus
1 KoatbuumeHT c,,,, Ana cevennn Tunos 1, 2, 3, npuBeaeHHbIX Ha pucyHKax B Tabrmue [1.6, criegyeT BbluMcaTb Mo dhopmyre
2
[ >
, A
1+5B+\j(1—53)2+ﬁ[a—€_"] @1
L h
B=dpiu,
B=14+2(p/p)e, I 1Y,
m (Bfple, B (0.2)

W= 8-+ 0,1564 X, 1(4R°),;

=, f%2- OTHOLLEH/E PACCTOAHUA @, MEXOY LIEHTPOM TSXKECTU U LIEHTPOM U3rnba ceveHmns K BbicoTe ceveHus h;
x p x y p p

2, =M,/ N - 9KCLEHTPUCUTET NPUIIOKEHUS CXXVMaIOLLEN CUMbl OTHOCUTENBHO OCU X-X, MPUHAMAaeMbI co CBOUM 3HakoM (B Tabrvue 1.6

npvBeAeH co 3Hakom "nroc");

A - nrowaab ceveHus.
- 2 2.
p=(dy +1) ARy + o
=1, f(!yhz) - 30ecb {,, - CeKTopuarbHbI1 MOMEHT MHEPLIMM CeYeHUs;

jf =(,b‘3)2§;1.31.3 - MOMEHT UHepuum ceveHna npm cB0o6oaHOM KpydeHuy,

& W & - LLMPUHA W TOSLLMHA JMCTOB COOTBETCTBEHHO, 06pAa3yIoOLLKX CeYeHe, BKIoYast CTEHKY; k=1,29 - Ans ABYTaBPOBOrO CeYeHUs C
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ABYMsi 0CsiMu cummeTpun; k=1,25 - Ana OBYTaBpOBOro CeYeHUs C 0O4HON ocbio cummeTpum; k=1,20 - Ana TaBpoBoro ceyenus, k=1,12 - ana

weesnepHoro (M-o6pasHoro) ceveHus.

2 KoatpcpuumeHt ¢, MpM pacyeTe Ha YCTOMYMBOCTb CTepxHs [1-06pasHoro ceyeHus Ha LeHTpanmbHoe oxatue (Tun 4 npu
o6osHauYeHnsx, NpuHATLIX B Tabrmue 0.6, n I, = I,) crepyeT BoluvcrATe no coopmyrie (O.1) npu ¢, =0 n =0 (torpa B=1), yuutbiBas npu

9TOM, 4YTO

A= htf (240,

Iy =t W5 GH20)12(6+1)] = 4B (3+20) 1126 +1)(2+1)];

I, = ht B (6 + M) 122 A8° (6+m) 122+ 1)];

I, = k(14 200/ 32+ )= AR (1 + 232 +m)% .

3 (M3meHeHnHas pegakuus, M1am.-N2), (UckroveH, Nam. N 5).

Tabmmua .6 - KoadbpuumeHTbl @ *, &> nf*

CeveHune W a* b
™n cxema
1 0,25 0 0
2 Il Ithy =gk Mo copmyne (XK.12) npunoxenuns X
2
I Tyh
3 0 By To xe
b
|
Y
4 . 3421 A(Z4+7) 0
i - ra— P
sl L s (6+n) (2+m(6+n)
o
e
»!
b
5 (McknioyeH, Mam. N 5).

0OGo3Ha4eHUst, NpuHATLIe B Tabnuue [1.6:

v Iy - MOMeHTbI MHepu M 6oMbLIEro N MeHbLLEro NOSICOB COOTBETCTBEHHO OTHOCUTENbHO OCU CUMMETPUN CEYEHUS Y-Y.
n=>bt,/(hty), n =bt,/(ht,), rae &, - TONLMHA CTEHKY; fg - TOMILMHA NOMIOK.
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* O603HaueHVst k03 DULIMEHTOB COOTBETCTBYIOT OpuriHany. - MpumeyaHve nsrotoButens 6a3bl AaHHbIX.

Tabrmua .6 (MameHeHHasa pegakums, Nam. N 5).

4 PacyeT HayCTOMIMBOCTb BHELEHTPEHHO CXaTblX SreMEHTOB [BYTaBPOBOIO CEYEHWsI C ABYMSI OCSIMWU CUMMETPWW, HenpepbiBHO
nogKpenseHHbIX BAOb: OAHON M3 nosok (pucyHok [.1), creayeT BbINonHATL no dopmyrie (111), B KOTOPON KOIDMPULNEHT & = &y, CriEOYET

BbIYUCIATL MO -hOpMYyrie
I+ 1,00, +af9,87
= 3 3.3 . (0.4)
1+4[(7 +ip M A® +e, (k]

Cnax

PucyHok [1.1 - Cxema ceyeHvst aneMeHTa, NoaKpensieHHoro BAOSb MOSKM

KoadhduumeHT & cregyet onpedenatb no chopmyne (XK.4) npunoxkeHus XK.

|_|pl/l onpegereHmmn < 3HadeHue fgf creoyeT npuHMMaTb paBHbIM PACCTOAHUIO \MeXOYy CeYeHUAMU drnemMeHTa, 3akpenreHHbIMU OT

NOBOPOTA OTHOCUTESIbHO MPOAOSLHOWM OCH (PACCTOSIHME MEXAY Y3riamu KpenmneHus CBA3eN, pacropok 1 T.M.).

OKCUEHTpUCUTET ¢, = M, N B cpopmyrne (0.4) cuvTaetcs NOSOXKUATENbHBLIM, ECTIM TOYKAa MPUIOXKEHWS CUMbl CMELLEHa B CTOPOHY

cB060OAHO NOSKY; AN1A LIeHTParbHO CxaTblX 3NeMEHTOB e, =0.
Mpu onpenereHn =, 3a pacyeTHbIi MOMEHT Af, criedyeT MpUHMMaTh HauBombLMiA MOMEHT B Mpefernax PacyeTHoON ArMHbI g

AneMeHTa.

Mpurioxenve E
KoadduumeHTbl ANA pacyeTa 35IeMEHTOB KOHCTPYKLUM C yHETOM pa3BUTUSA NnacrTuyeckux gecopmauum

Tabmmua E.1 - KoadbpuumreHTsl ¢, €, N
Tun ceve- Cxema ceyeHusi Af HaunbonbLlumne 3HaueHnst Koath1LMeHTOB
HUA E
£y cy n npu-2, =0*
0,25 1,19 1,47 1,5
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¥ ¥
_|_" Af
X— X x— —X
A1
oA
I
¥ ¥y
0,5 1,12
1,0 1,07
2,0 1,04
2 0,5 1,40 1,47 2,0
1,0 1,28
2,0 1,18
3 y y 0,25 1,19 1,07 1,5
= A
P.:_ .
0,54 =
|y 4
0,5 1,12 1,12
1,0 1,07 1,19
2,0 1,04 1,26
4 Ly A, 0,5 1,40 1,12 2,0
1,0 1,28 1,20
2,0 1,18 1,31
5 ay |y 6) | ¥ - 1,47 1,47 a) 2,0
x_%_x x_"__x 6)3.0
y y
6 ¥ 0,25 1,47 1,04 3,0
A o
f
A ;M; — X
K\‘\
0,547, 0,54,
y
0,5 1,07
1,0 1,12
2,0 1,19
7 - 1,26 1,26 1,5
8 - 1,60 1,47 a) 3,0
6) 1,0
9 a) | 6) |y 0,5 1,60 1,07 a) 3,0
YA
XX X 6) 1,0
I y 054, Iy
1,0 1,12
2,0 1,19
*TMpn M}, # (0 cnepyet npuHumaTth n=1,5, 3a UCKIIOYEHMEM ceueHus Tuna 5 a), ans koToporo n=2, u Tuna 5, 6), ans koToporo n=3.
MNpumeyaHus
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1 KoadhpnumeHThbl Ans NpOMeXXyTOYHbIX 3HaYeHU Af /A, cnenyeT onpefensTe NMHEWHON UHTEPNONSALUEN.

2 3HayeHne KoaPULINEHTOB &, €y Cneayet NpuHUMaTh He 6onee 1,15}'f, rae Yy - KO3hULMEHT HAOEXHOCTM NO Harpyske, onpeaensiemMbii

Kak OTHOLLUEHNEe pac4yeTHOro 3Ha4YeHUS 9KBMBANEHTHOMN (I'IO 3HaYeHuto narnbatoLlero MOMeHTa) Harpysknm K HOpMaTUBHOMY.

Tabrmua E.2 < KoadpbuumeHTbl oy , oy, oy AN pacyeTa Ha u3rvb NpsiMoyrosbHbIX NIMT, OnepTbiX Mo YeTbIPEM U TPEM CTOpoHaM

MU Mpv bia
1,0 1,1 1,2 1,3 1,4 1,5 1,6 1,7 1,8 1,9 2,0 >2
OnepTble NO YeTbIPEM (7) 0,048 0,055 0,063 0,069 0,075 0,081 0,086 0,091 0,094 0,098 0,100 0,125
CTOpOHaM

sy 0,048 | 0,049 | 0,050 | 0,050 | 0,050 | 0,050 | 0,049 | 0,048 | 0,048 | 0,047 | 0,046 | 0,037

OnepTble No Tpem o Mpu e Idl
CTOpOHaM

0,5 0,6 0,7 0,8 0,9 1,0 1,2 1,4 2,0 >2

0,060| 0,074 | 0,088 | 0,097 | 0,107 | 0,112 | 0,120 | 0,126 | 0,132 | 0,133

O603HayYeHus1, NpuHATLIE B Tabnuue E.2:

b - ANMHHAsA CTOPOHA; & - KOPOTKasi CTOPOHa; df - AMMHA CBOBOAHOM CTOPOHSI; @y - ANMHA CTOPOHbI, NEPNEHANKYNIAPHON K CBOGOAHON.

Mpunoxexue XK
KoaddnumneHt yctonumBocTtu npu nsrmnbe o,

XK1 KoadbbmumeHT oy, Ans pacyeTa Ha YCTOMYMBOCTb M3rMbaemblX 3rEMEHTOB ABYTaBPOBOro, TaBPOBOrO W LLBEMEPHOrO CeYeHs

crieqyeT onpefendTh B 3aBUCUMOCTM OT pacCTaHOBKM CBA3EN, PAaCKPEMNAIOLLMX CxaTbll Nosic, BUda Harpy3ki 1 Mecta ee npurnoxeHnus. Mpu
3TOM MpefrionaraeTcs, YTO Harpyska AeiCTBYeT B MNOCKOCTW Hamborblueil XecTkocTh (£, > {,), a OnopHble ceyeHus 3aKkpemnneHbl oT

BOKOBbIX CMELLEHWI 1 NMoBOpOTa.

XK.2 [Ina 6anku v KOHCOMM ABYTaBPOBOrO CEYEHUS C AABYMSI OCSIMM CUMMETPUM KOIPULIMEHT &y CrielyeT NPUHAMATL PaBHbIM:

npu ¢ =0,85
Ty =) (K1)
npu i »0,85
@ = 0,68 +021gy =1, 0K2)
roe 3HaveHve gy creayet BblYUCATbL No (bopmyne
IR
o = wi[_fJ & 0K.3)
Ly ) &

roe W - koadhUUMEHT, BbIYMCIIIEMbIN corniacHo TpeboBaHusam XK.3;
h - nonHas BbICOTa CeYeHMs NPOKaTHOro ABYTaBpa WM PaccTOsiHUE MEXAY OCAMMU MOSICOB (MakeToB MOSICHbIX JIMCTOB) COCTABHOIO

fByTaBpa;

Igf - pacyeTHas ArvHa 6anku unm KOHCom, onpeaensemas cornacHo 8.4.2.

K.3 3HaueHve koacpdmumeHTa ¥ B hopmyne (K.3) cregyeT BbluMCIATL Mo dopmyrnam Tabnmy XK.1 1 2XK.2 B 3aBMCMMOCTU OT vucra
3aKpenneHnin cxaToro nosica, Buaa Harpyskun n koaduumeHTa o paBHOro:

a) Ansl NpokaTHbIX BYTaBpOB
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2
a:kﬁ{@{, PK4)"

roe Jf - MOMEHT nHepuum npn cBobogHoOM Kpy4deHuu, onpe,u,enﬂeMbM COrriaCHO NPUIoXXeHuro 0,

h-=T0MHasn BbICOTa CeYeHVs;
k = KoadbpuLmeEHT, 3aBUCALLMA OT pacKpernrieHnss CKaToro nosica B nporiete M npuHMmaemsii B popmyne (XK.4) paBHbim: 1 - 6e3
3akpennenuit; 1,54 - npy HaMM4uM 3aKpenneHuis;

* d)opmyna N-3KCIIMKaLUma K Hen COOTBETCTBYIOT OpUrnuHarny. - I'Ipvlmeanme usrotoBuUTena 6asbl AaHHbIX.

©0) onst cocTaBHbIX ABYTABPOB U3 MCTOB CO CBAPHbLIMU M (OPUKLIMOHHBIMU MOSICHBIMWU COeANHEHUSIMMN
[Lgfj-jz 0.5h,13
o=kl 2| | 1+=—22 1, (K.5)
by bty

rae Ans CBapHbIX ABYTAaBPOB!

h,, - pacyeTHas BbicoTa NPOCUIA, 3aBMCALLAS OT packpenreHus CxKaToro nosica B NporeTe 1 NpuHMMaemas paBHoOW: BbicoTe npodurns
h - 6e3 3aKkpenneHuin; PacCTOSTHUIO MEXOY OCAMM NOAICOB /11— ¢ - NPU HANAYMM PaCKPENTeHus;

b s - uMpUHa NMCTOB nosca;

{7 - TOMUYHA NMCTOB Nosca;

t,,- TONULWMHA JIMCTOB CTEHKW;

k - KO3(hULMEHT, 3aBUCALLMIA OT PACKPENSIEHNs CXaToro nosica B mporeTe u npuHumaembin B copmyne (XK.5) paBHbiM: 4 - 6e3
3aKpenneHun; 8 - Npy HamMM4um 3aKkpensieHnn.

B crydasax, Kkorga y KoHcomm Garnku cxaTbli nosic 3aKpernrneH oT 6okoBoOro nepemMeLLeHns B KOHLUE WM Mo ee OJMHe, 3HayeHve W
npuHMMaeTCcA paBHbIM:

npy COCPeAOTOMEHHON Harpyske, MPUIoXEeHHOW K PacTAHYTOMY MOACY Ha KOHUEe KOoHcorm, w=175yy, roe sHadvenve 1wy cregyet
NpUHAMaTL COrfacHO NpyMeYdaHunto K Tabrmue XK. 1;

B OCTallbHbIX CIyMasix - Kak At KoHConm 6e3 3akpenneHuii.
(M3ameHenHas pegakums, Mam. N 1, 3).

K4 ins pa3pesHon 6arnku AByTaBpOBOro CeYEHNs C OOHOM OCbo CUMMETPWKM (pUcyHOK XK. 1) koadbdmUMEHT tp;, criedyeT onpeaensTb Mo
Tabrmue XK.3, rae 3HaveHusa @y, p; U N criedyeT BbIUCIATL Mo hopMyram:

I, ok B
- &

P == —— (K8)

1, géf R,

Iy ohky E
(P2=Wa[—'T'R—; (K.7)

x fgf “
0= x.8
Th+ R (K 8)

B cdopmynax (K.6)-(XK.8) o603HaueHo:

1Y, - KO3 PULIMEHT, BblUUCTIIEMbI MO POpMYrie
wﬂ=[3+432+cja; (K.9)

h- pacCcTodaHMne mexay OCAMU NOACOB;

By W}y - paccTosiHe OT LieHTpa TSHKECTU CeyeHust 4o ocy Goriee pasBUTOro M MEHEE Pa3BUTOrO MOSICOB COOTBETCTBEHHO;
L, - pacyeTHas ArvHa 6anku, onpeaernsiemMas corracHo 8.4.2;

fl n fg - MOMEHTbI UHepuun ce4veHns boree Pa3BUTOro N MeHee pa3BUTOrO NMOACOB OTHOCUTESIbHO OCU CUMMETPUMN ceveHusa barnku
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COOTBETCTBEHHO.

Tabrmua 7K.1 - KoadbcpuumeHT ¥ anst 6anok 4BYyTaBpOBOro CEYEHUS C ABYMS OCSIMU CUMMETPUN

C 28.08.2017 pevictByeT, B3ameH

Ynucno 3akpenneHni Bua Harpy3ku B Ontopa M, Ha y4acTke Zef C, C, Mosic, k KoadbdmumeHT ¥ npu 3HayeHusx o
ckKaToro nosca B nponete KOTOpOMY
npornete -- npunoxeHa 0,1<a<40 40<a <400
Harpyska
Be3s 3akpennexun 12 [= 1,37 0,55 | Cxatbii P _
1=l | Cp 085 +6,09C5 + 578 F 2,470,
o ~ —-Y 7
PacTtaHyTbIn
114, Ip W 1,49 0,41
“f?lp |p W 1,1 0,5
2 p Mon_:‘ Mo 1,73 1.4
g S L S—-
[T W 1,13 0,46
P S—
(T =
P Ty Mon = My 1,25 1,01
52 D:.WAI
-S— Y 1111111111 I - V0954578
C o S IR 1111
s fa M 2,77
gz 4
| IDF' -M
[sa n 6onee, Mo6as Q MioGon 2,25+0,07a | 36+0.040—3.5107> 0.2
nenswue nponet / /
Ha paBHble YacTu of
OkoHuyaHue mabnuypi XK. 1
Yncno 3akpenneHun Bua Harpy3sku B Oniopa M, Ha ydyacTke Zef C, C, Mosic, k KoadbdmumeHT ¥ npu 3HaveHusax o
cxaToro nosica B nponete KOTOpOMY
nponete npunoxeHa 0,1<a<40 40< . <400
Harpyska
OpfHo B cepeanHe CocpeoToveHHas! ] Nio6oit 1,75,
B cepeauHe lor
CocpefoToueHHast 'WJ]I[U]]IF" Cxarbiin L14'¥,
B YeTBepTU !
of 4 1,60'%
PacTaHyThIn
PaBHoMepHO Cxarblit L14\¥|
pacnpeneneHHas los — L30%
: 1

PacTaHyThIN

MpumevaHusa

2 Onoprle ceyeHust 6anok packpenneHbl OT ONPOKMAbIBAHUA.

[ins cxem 6e3 3akpenneHuns cxaToro nosica B nponeTe B dopmynax ans ¥ npuHUMaTh: 3HaK
- NpY OeiCTBUAN HArpy3kn Ha HMXKHEM Mosice.

1 3HayeHue \Pl cnepyeT NpuUHMMaTh paBHbIM P Npu ABYX 1 Bonee 3akpenneHusix cxaToro nosica B nponeTe.

-" - Npu AeNCTBUM Harpy3kn Ha BepxHEM nosice; 3Hak "+"

Tabrmua XK.1 (M3ameHeHHas pepakuus, Nam. N 3).

Tabrmua XK.2 - KoadduumeHT ¥ Ans eCTKO 3afenaHHbIX KOHCOMNen ABYTaBpOBOro CeYeHUs C ABYMS OCAMU CUMMETPUM

Bua Harpy3sku

NormaCS 4.x® (NRMS10-16269)

Mosic, kK KOTOPOMY NPUIIOXKEHA Harpy3ska

www.normacs.ru
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4<0<28 28<a <100
CocpenoToyeHHas Ha KOHLe KOHCOMM PacTtaHyTbI 1,0+0,16a 4,040,050
Cxatbint 6,240,085 FO0+0,05c¢

PaBHoMepHO pacnpeneneHHas PacTaHyTbIN 1,42\/5

Mpumeyarue - KoacpdmumneHT o cnegyet npuHumMaTth no copmynam (XK.4) n (XK.5) npu 3HayeHnsax k, kak Anst CXem C packpensneHusamMm cxaToro
nosica s nponete (k=1,54 n k=8 npu h,, COOTBETCTBEHHO).

Tabmmua K2 (M3meHeHHas pegakums, Mam. N 3).

PucyHok XK.1 - Cxema gBYTaBpOBOro CEYEHUSI C OQHOM OCbIO0 CUMMETPUN

Tabrmua XK.3 - KoadbdumumeHT o,

CxaTbIh nosic KoadhdnUMeHT Py, Npu 3HAYEHUM iy
no0,85 ceblle 0,85
Bonee pa3suthbIi =1 -
(p{o,zl + 0,68{i +1—’9H51
P P
MeHee passuTbii iy DEE+0,21py =1

K.5 3Hauenms B, C u D B dpopmyre (XK.9) onpeaensatoTt no Tabrmuam XK.4 nK.5 B 3aBUCMMOCTM OT KOS DULIMEHTOB:

B=n+0734p: 0K.10)
Ww=n+11456; K1)
aY,. 4 nY
p= (2;9—1){0,47—0,035(3]{1+;—0,072(5] } 0K12)
L (1 )
M= (1—;3){9,8?n+0,385—1[i] } OKA13)
I\ h

roe 3Ha4veHua n, bl , h, 12 , f%f crnegyeT npyuHMMaTh COrfaCHO HAaCToALLEMY NPUNOXKEeHUHO, a II - COrMacHo nNpuroXxeHuro a.

* dopmMyra v aKCIMKauus K Hell COOTBETCTBYIOT opuruHany. - Mprveydarve narotoButesst 6a3bl AaHHbIX:

KoadpdmupmeHT <t B Tabrmue XK.5 cneayet onpegensTe no hopmyne (K.4).

(N3meHeHHasn pegakums, Mam. N 2).

Tabmmua XK.4 - Koaddpuumert B

Cxema ceYeHUst 1 MecTo MPUNOXEHMUS KoadbdmumeHT B npu Harpyske
Harpysku
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cocpeaoTOYEHHON B cepeaniHe paBHOMEpPHO BbI3bIBaKOLLEN YNCThI
nponeta pacnpeaeneHHom narn6

T —I— 3 He B

l l &-1 =1 B

:[ 1-5 - -B

t - - f

Tabmmua XK.5 - Koadduumertsl C u D
Bug Harpy3sku KoadbdmuneHT C npu ceveHnm KoadbdmuneHt D
aByTaBpoBoMm (i =0,9) TaBpoBoMm (# =1,0)

CocpenoToyeHHas B cepeuHe nponeTa 0,330 0,0826 cx 3,265
PaBHOMepHO pacnpegeneHHas 0,481 0,1202 . 2,247
BbisbiBatoLwwasi YACTbIN U3rMG 0,101M 0,0253 . 4,315

X6 Ona peyraBpoBoro ceuveHus npu 0,9<n<1,0 koadbdmUueHT 1, criedyeT onpeferndTb MMHEMHON WHTepronsauven mexay
3HAYeHMsIMU, NoSlydeHHbIMM No cbopmyre (XK.9) ana asyraBpoBoro cevenus npu n =0,9 n ans TaBpoBoro npu n =1.

[lna TaBpOBOro ceveHns Npu COCPeAOTOUEHHON UM PaBHOMEPHO pacnpeerieHHon Harpyske un <40 koadduumeHTbl 1y, crieayeT
ymMHOXaTb Ha (0,8+0,004 ).

B Garikax ¢ MeHee pasBUTbIM CXaTbiM MOSICOM Mpu n>0,7 n 5=l,p /8y =25 3HaveHne koapduumeHTa @; HeoO6X0AMMO yMeHbLAaTh
ymHOXeHveM Ha (1,025 — 0,015 /5 ) v criepyeT npuHumaTh npu aTom He Boree 0,95. 3Hauenus iy /5 =25 B Takux Garkax He goryckaoTtcs.

(N3ameHeHHas pepakuus, Mam. N 5).
K.7 Ons 6anku WeernrnepHoro ceveHns KoadUUMEHT oy, criedyeT NPUHMMaTh paBHbIM iy = 0,7y, rae ¢y crefyeT onpeaensTb Kak Ans

6arnok ABOSIKOCMMMETPUYHOTO ABYTAaBPOBOIO ceyeHusi, ncnornb3yst dopmyrel (K.3) n (K4), roe-sHadenms 7, , f y» {; criefyet npuHUMaTh
Ons WBennepa.

Mpunoxxenve N
KoadcdmumeHTbl pacyeTHOM ANUHBLI H YY4aCTKOB CTYNEHYaTbIX KONMOHH

.1 KoadhduumeHT pacyeTHOM ASMHbI [y A9 3aleMMEHHOrO B OCHOBAHWM HWKHEroO y4dacTka OAHOCTYNeH4YaTOW KOMOHHbI criegyeT
npUHUMAaThb:

Npu BEPXHEM KOHLIE KONOHH, CBOOOAHOM OT 3aKpenneHui, - no Tabnmue A.1;
Npu 3aKpenieHuM BepXHero KoHLUa oT MOBOPOTa, HO BO3MOXHOCTU ero cBoGOAHOro cMelLeHust - no Tabrmue N.2;

NpU 3aKpenneH BEpXHEro KoHLAa OT CMELLEHVS N0 dhopmyrie

2 ]
Wy = {l-l12+|-1-[131(5_1), W:1)
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roe Hyz W Hyg - KOSPULMEHTLI pacyeTHOM AMMHbI HIXKHErO yHacTKa KOMOHHLI Mpu Harpyskax & =0 n =0 cooTBETCTBEHHO, Onpeaensiemble
npw WapHUPHOM ONUPaHWM BEPXHETO KOHLa no Tabrmue W.3, a npu 3akpenneHum ot noBopoTa - no tTabmmue M.4.
B Ttabrmuax U.1-M1.4 o6o3HaueHo:

e Ty
4N Bl iy

roe fi, Iy, 4, {3/~ MOMEHTbI MHEPLN CEYEHWI N ATMHBI HXKHErO U BEPXHErO YHacTKOB KOSIOHHbI COOTBETCTBEHHO;
B= (R +E)1Ey.

N.2 KoadhuupeHT pacyeTHOM AnnHbI Ly A9 BEPXHEro ydacTka OOHOCTYNEHYaToN KOSIOHHLI BO BCEX Cydasix crieayeT onpenenaTb no
dopmyre

Ha=H /o =3. n.2)
N.3 KoathrLMeHT pacYeTHOWM AMWHbI |y AA 3aLeMIIEHHOro B OCHOBaHUM HKHEro ydacTka ABYXCTYNEeH4YaToN KOMOHHbI (pucyHok .1,
a) Npw YCroBusaX 3aKpenneHusl BepxHero KoHUa, ykasaHHbIx B Tabrmue W.5, cnegyeT onpeaendatb no dopmyrne

y - Baki + (Bl + g+ 1+ 80y [y M3y
1+B +B

*TMucbmom PAY "®LIC" ot 29.09.2023 1. N Mcx-6946 pasbsicHsaeTcs, uto chopmyna (M.3) Ana BblumcrieHrst koaduumeHTa pacyeTHON
ANVHBbI  3aLLEMIIEHHOTO B OCHOBA@HUM HIDKHETO ydacTka ABYXCTYMEHYATOW KOFOHHbI MPY YCIIOBUSIX 3aKpenreHnsi BepxHero koHua uveet

2 2 2 2
crieyloLUWiA BT 4 = Iﬁ“’:ml +032“m12 +;’”3;(1+52) EELTI MpuMmeyaHmre nsrotosutens 6asbl AaHHbIX.
+htHg

rae |31=Pi.'fF3, |32 =F2.{F3; 52=;2”1;
Fomt > Homa» Kz - KOS(PpULIMEHTLI, onpeaensemble no Tabnmue V.5 kak Arns ogHOCTyneHYaTbIX KOMOHH no pucyHky W.1, 6, B, r);

T = (hdy + Toig) (] +14) - n(pMBeAeHHOE 3HaYeHVe MOMEHTA VHEPLN CeYEHNS yHacTka ArmHON (4 +13).

3pecb A, B, F; - NpOAonbHbIe CUrbl, MPUIOXEHHbIE K BEPXY HDKHErO, CPeAHEro U BEepXHEro y4acTkoB KOJIOHH C MOMEHTaMu UHEpLn
I, Iy, Iy npwHamn &, 15, I3 COOTBETCTBEHHO.

MpuBeaAeHHOE 3HaYeHVie MOMEHTa VHEPLIMM CeYeHUs ydacTka ArvHoM (45 +5) Ha pucyHke W.1, 6 criegyeT onpenenste no hopmMyne

I =gl + 5R) My +8) .

E Ej

Ny I, <l o~ I
=2 +E| |5
; E +, L E }';
~ b
=~ E L E"‘E"ﬁl
-_T? Im] ‘f IMI

ey I I, =~ ~

Errd by 77 7777 N

PucyHok N.1 - CxeMa ABYXCTYMEHYATOW KOJOHHbI (a) 1 YCMOBHbIE CXeMbl 3arpy>XeHUin Npu NPUIoxXeHU cun &, & 1 & COOTBETCTBEHHO K
HkHeMmy (6), k cpegHemy (B), K BEpxHeMy (r) ydacTkam
N.4 KoadhuumeHTbl pacyeTHON AfMHbI: [y ANS CPeAHero ydacTka ABYXCTYNEHYaToM KOMOHHbI ANMMHOM {5 U Wz A7 BEPXHero ydactka
KOMOHHbI NMHON /5 criedyeT onpeaenaTb rno hopmynam:

Ha =Ky fotg; (1.4)

Hy=Hpfaz =3, (n.5)
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(e 052:‘2' him+H)
AR+ P+ )
o = 3 i
S FATET YA

Tabruua N.1 - KoadhduruueHTbl pacieTHON AMWHbI 1L ANA OAHOCTYNEeHYaThlX KOJIOHH C BEPXHUM KOHLIOM, CBOBOAHLIM OT 3aKpensieHui

PacuetHas | oy KoathpuumeHT |y npw sHaveHwun n
cxema

o{014]02|03)|04)|05|06)|07|08|09(|10)|12]|14 |16 |18|20] 25|50 ]100]20,0

0 [20f20/20 (20| 20]|20(|20]20(20]|20]|20(|20]20(20]20]|20(20]20{|20]20

o0y

0,2 20201202 203|204 |205]206 206|207 |208]209 (210|212 214|215 |2,17| 2,21 | 240 | 2,76 | 3,38
04 [20(204|208|211|223|218|221|225|228|232|235|242|248|254|260|266]|280] - - -
0620211220 (228|236 2441252 |259|266|273|280|293|305|317|3,28[339]| - - - -
08|20 [225|242|256|270|283|296|3,07|317 (327|336 355|374 - - - - - - -
1,0 (20250 | 273|294 |313|3,29 | 344359 |3,74|387| 40 | - - - - - - - - -
15(3,0](343 (377|407 |435]|461|4,86]505/ - - - - - - - - - - - -
2,0 |40|444]|490(529|567[603] - - - - - - - - - - - - - -
2550555608 |656|7,00] - - - - - - - - - - - - - - -
30|60|665]|725|782]| - - - - [ - - - - - - - - - - -

Tabrmua WN.2 - KoadpdpuumeHTl pacyeTHoW ASWHbI Ly ANA OAHOCTYNEHYaTbiX KOMOHH C BEPXHWM KOHLIOM, 3aKpenmneHHbIM TOSbKO OT
nosopoTa

PacuetHas | oy KoadppmuneHT |y npu 3HaveHum n
cxema

o(01)02(03)04|05|06)|07|08]09 (10121416 ]|18]|20]25]|5,0]10,0]20,0

I_F; 0 |20(192|186(180|176|1,70|167|1,64(1,60]|157(1,55]|150|1,46|143|1,40(1,37|132|1,18]1,10| 1,05

02(20(193|187 (182|176 |1,71|168|1,64 (162|159 |1,56]|152|1,48(1,45|1,411,39]|1,33|1,20(1,11 -
04]20(194|188 (183|177 (1,75]|172|169 (166|162 (1,61]157|153]|150]1,481,45]|1,40 [ - -
06|20(19 191|186 (183(179|177|1,76|1,72(1,71(169|1,66|1,63|1,61]|1,59 - - - - 5
08]20(197|194 (192190 (188|187 |186(185|183(1,82]1,80|1,79 - - - - - ; -
1,012,0]2,00 (200|200 |(200]200]200|200]200|200]200 - - - - - - - Q -
1,5(120]212(225(233|238|243|248| 2,52 - - - - - - - - - - - -
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| | 2,0 ‘ 2,0 l 245 I 2,66 ‘ 281|291|300]| - - - - - - - - - - - - - -

2,5
3,0

2,5
3,0

2,94
3,43

3,17
3,70

3,34
3,93

3,50
4,12

Tabrmua W.3 - KoadduumeHTsl pacyeTHOWM AMWHbI [y; W [ ANS OAHOCTYNEHYaTbIX KOMOHH C HEMOABWKHBIM LLAPHUPHO-ONEPTLIM BEPXHUM
KOHLIOM

PacueTHas cxema I KoatbpuumeHTbl L5 W Ly Npy Iy 1)

0,1 02 | 03 0,4 0,5 0,6 0,7 0,8 0,9 1,0 1,2 1,4 1,6 1,8 2,0

KoadbpnumeHT iy g
0,04 1,02 (184|225 | 2,59 | 2,85 | 3,08 | 3,24 | 3,42 | 3,70 | 4,00 | 455 | 5,25 | 5,80 | 6,55 | 7,20

0,06 091 | 1,47 | 1,93 | 2,26 | 2,67 | 2,74 | 3,05 | 3,05 | 3,24 | 3,45 | 3,88 | 4,43 | 490 | 543 | 5,94
0,08 0,86 | 1,31 ] 1,73 |2,05 (231 249 | 268 | 2,85 | 3,00 | 3,14 | 3,53 | 3,93 | 437 | 485 | 5,28

0,1 083 1,21 | 157 | 195 (214 | 2,33 | 2,46 | 2,60 | 2,76 | 2,91 | 3,28 | 3,61 | 4,03 | 443 | 4,85
0,2 0,79 | 098 | 1,23 | 1,46 | 1,67 1,85 | 2,02 | 215 | 2,28 | 2,40 | 2,67 | 2,88 | 3,11 | 3,42 | 3,71
0,3 0,78 [ 0,90 | 1,09 | 1,27 (1,44 [ 1,60 | 1,74 | 1,86 | 1,98 | 2,11 | 2,35 | 2,51 | 2,76 | 2,99 | 3,25
0,4 0,78 1088|102 | 117 | 132|145 (158 169 | 1,81 | 1,92 | 2,14 | 2,31 | 2,51 | 2,68 | 2,88
0,5 0,78 | 086|099 | 1,10 | 1,22 [ 1,35 | 1,47 | 1,57 | 1,67 | 1,76 | 1,96 | 2,15 | 2,34 | 2,50 | 2,76
1,0 0,78 085|092 099 (1,06 (| 1,13 41,20 | 127 | 1,34 | 1,41 | 154 | 168 | 1,82 | 1,97 | 2,10

KoadbpuumeHT |iyg
0,04 0,67 | 067|083 | 125 | 143 | 155 (165|170 | 1,75 | 1,78 | 1,84 | 1,87 | 1,88 | 1,90 | 1,92

0,06 0,67 | 067|081 ] 107 (127 141 | 151|160 | 164|170 | 1,78 | 182 | 1,84 | 1,87 | 1,88
0,08 0,67 | 067 (075 | 098 | 119 | 132 (143|151 | 168163 | 1,72 | 1,77 [ 181|182 | 1,84

0,1 0,67 | 067|073 ] 093 (111 125 | 136|145 | 152 | 157|166 | 1,72 | 1,77 | 1,80 | 1,82
0,2 0,67 | 067 | 069 | 0,75 [ 0,89 | 1,02 | 1,12 | 1,21 | 1,29.]1,36 | 1,46 | 1,54 | 1,60 | 1,65 | 1,69
0,3 0,67 | 0,67 | 0,67 | 0,71 (0,80 ( 0,90 | 0,99 | 1,08 | 1,15 | 1,22 1,33 | 1,41 | 1,48 | 1,54 | 1,59
0,4 0,67 | 0,67 | 0,67 | 0,69 [ 0,75 | 0,84 | 0,92 | 1,00 | 1,07 | 1,93/}1,24 | 1,33 | 1,40 | 1,47 | 1,51
0,5 0,67 | 0,67 | 0,67 | 069 (0,73 | 0,81 | 0,87 | 0,94 | 1,01 | 1,07 | 1,17 | /1,26 | 1,33 | 1,39 | 1,44
1,0 0,67 | 0,67 | 0,67 | 0,68 | 0,71 ( 0,74 | 0,78 | 0,82 | 0,87 | 0,91 | 0,99 |- 1,07 | 1,13 | 1,19 | 1,24

Tabrmua N.4 - KoadbpuumeHTbl pacHeTHOM AfMHbl Ly W [y AN OAHOCTYNEHYaTbIX KOSIOHH C HEMOABWKHLIM BEPXHUM KOHLIOM,
3aKpenneHHbIM OT NoBOpOTa

PacuetHas cxema I KoadbdpmumeHTsl L4 1 Ly npu iy /4
i

0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9 1,0 1,2 1,4 1,6 1,8 2,0

KoadppmumeHT |-
0,04 0,78 | 1,02 | 1,53 [ 1,73 | 2,01 | 2,21 | 2,38 | 2,54 | 2,65 | 2,85 | 3,24 | 3,70 | 4,20 | 4,76 | 5,23
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|5
y

s Iz
== I,
A
i

0,06 0,70 | 0,86 | 1,23 | 1,47 | 1,73 | 1,93 | 2,08 | 2,23 | 2,38 | 2,49 | 2,81 | 3,17 | 3,50 | 3,92 | 4,30

0,08 068 | 0,79 (1,05 131 | 1,54 | 1,74 | 1,91 | 2,05 | 2,20 | 2,31 | 2,55 | 2,80 | 3,11 | 3,45 | 3,73

0,1 0,67 | 0,76 | 1,00 [ 1,20 | 1,42 | 1,61 | 1,78 | 1,92 | 2,04 | 2,20 | 2,40 | 2,60 | 2,86 | 3,18 | 3,41

0,2 064 | 0,70 | 0,79 [ 0,93 | 1,07 | 1,23 | 1,41 | 1,50 | 1,60 | 1,72 | 1,92 | 2,11 | 2,28 | 2,45 | 2,64

0,3 062 | 068 (0,74 (085 | 095 | 106 | 1,18 | 1,28 | 2,39 | 1,48 | 1,67 | 1,82 | 1,96 | 2,12 | 2,20

0,4 0,60 | 0,66 | 0,71 ( 0,78 | 0,87 | 0,99 | 1,07 | 1,16 | 1,26 | 1,34 | 1,50 | 1,65 | 1,79 | 1,94 | 2,08

0,5 0,59 | 0,65 | 0,70 | 0,77 | 0,82 | 0,93 | 0,99 | 1,08 | 1,177 | 1,23 | 1,39 | 1,63 | 1,66 | 1,79 | 1,92

1,0 0,55 | 0,60 | 0,65 | 0,70 | 0,75 | 0,80 | 0,85 | 0,90 | 0,95 | 1,00 | 1,170 | 1,20 | 1,30 | 1,40 | 1,50

KoadbpuunmeHT |uyy

L. 0,04 0,66.| 068 (0,75 (0,94 | 1,08 |[1,24 [1,37 1,47 | 1,55 | 1,64 | 1,72 ( 1,78 | 1,81 | 1,85 | 1,89
~l |5
K

[y

1,
7
kg

0,06 0,65 | 0,67 | 0,68 | 0,76 | 0,94 | 1,10 | 1,25 | 1,35 | 1,44 | 1,50 | 1,61 | 1,69 | 1,74 | 1,79 | 1,82

0,08 0,64 | 0,66 | 0,67 (068 | 0,84 | 1,00 | 1,12 | 1,25 | 1,34 | 1,41 [ 1,563 | 1,62 | 1,68 | 1,75 | 1,79

0,1 0,64 | 065 | 0,65 | 0,65 | 0,78 | 0,92 | 1,05 | 1,15 | 1,25 | 1,33 | 1,45 | 1,55 | 1,62 | 1,68 | 1,71

0,2 062 | 0,64 | 0,65 | 065 | 0,66 {0,73 | 0,83 | 0,92 | 1,01 | 1,09 | 1,23 | 1,33 | 1,41 | 1,48 | 1,54

0,3 0,60 | 0,63 | 0,64 | 0,65 | 0,66 |0,67 | 0,73 | 0,81 | 0,89 | 0,94 | 1,09 | 1,20 | 1,28 | 1,35 | 1,41

0,4 0,58 | 0,63 | 0,63 | 0,64 | 0,64 | 0,66 | 0,68 | 0,75 | 0,82 | 0,88 | 1,01 | 1,170 | 1,19 | 1,26 | 1,32

0,5 0,57 | 0,61 | 0,63 | 0,64 | 0,64 | 065 | 068 | 0,72 | 0,77 | 0,83 | 0,94 | 1,04 | 1,12 | 1,19 | 1,25

1,0 0,55 | 0,58 | 0,60 | 0,61 | 0,62 | 0,63 |-0,65 | 0,67 | 0,70 | 0,73 | 0,80 | 0,88 | 0,93 | 1,01 | 1,05

Tabrmua .5 - KoahdUUMEHTDI Ly, Mopd s Fea

Ycnosvie 3akpenneHust BepXHero KoHLa KOJIOHHbI 3HaveHns koapdrLneHToB
Homt Hmz Moz
npy YCROBHOW CXeMe 3arpyxeHusi N0 PUCYHKY
n.1, 6) N1, s) nA1,r)

CBobopeH OT 3akpenneHui 2,0 2,0 4
I3 |im
(g --no-Tabmmue N.1 npu cy = faticy
§+ Y i

3akpenreH oT NoBopoTa, AonyckaeT CMeLleHne Hy Hy Ly
i im
(py - no rabrvue N.2 npu oy = LS
b +iy | Is

(|,1_1 - no Tabnuue WU.2 npu e} =0)
3akpenreH WapHUPHO, He AonyckaeT CMeLleHUs Hi | Hi Hiz
(Hyy - no Tabnuue U.3) (Hq7 - no Tabnvue N.3)
3akpenneH OT NOBOPOTa M CMELLEeHUs Hig | Hig Hiz
(K41 - no Tabnuue UN.4) (Hyq7 - no Tabnuue U.4)
Mpunoxerue K
K pacyeTy 3yieMEeHTOB Ha YCTanocCTb
Tabrmua K.1 - [pynnbl 3aneMeHTOB 1 COeaAMHEHWUIN NMPU pacyeTe Ha yCTarnocTb
CxeMa anemeHTa 1 pacrornoxeHue XapakTepucTuka anemeHTa [pynna
pac4yeTHOro ceyveHus 3reMeHToB
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OCHOBHOI MeTansn ¢ NpokaTHbIMU Un 06paboTaHHBIMU MEXaHUYECKUM MYyTEM 1
1 KpOMKaMm
To xe, C KpOMKamu, 06pe3aHHbIMU MALLMHHOW ra3oBo Pe3kom 2
OcHoBHOM MeTann ¢ 06paboTaHHbIMU MEXaHNYECKUM NMYyTEM KPOMKaMU, Npu pasHomn
2 LUMpUHE 1 paguyce nepexoaa r, MM:
200
10 4
OCHOBHOVI MeTans Bo (PUKLNOHHBLIX COEANHEHUSX
3
OcHoBHol MeTann B 60nToBOM (60NThI KnNacca TOYHOCTU A) COEAMHEHWUN B CEYEHUAX
N0 OTBEPCTUIO:
4
a) NpW NapHbIX Haknagkax
6) NpY.OAHOCTOPOHHMX Haknaakax
Mepexon w 3akpyrneHne (KNacc YMCTOTbI ra3oBoi pesku 1 unu cpesepoBka) Npu =
72°, r = 0,5k
5
DaCoHKM NPSAMOYronbHON hopMbl, NPUBAPEHHbIE BCTbIK UMW B TaBp K 3neMeHTam 7
KOHCTPYKL M 6e3 MexaHn4yeckol obpaboTkn nepexona oT PacoHKU K ANeMeHTy
6
dacoHku, nprvBapeHHble BCTbIK WUMK-B TaBp K CTeHkaM M nosicam 6anok, a Takke K 4
aneMeHTam gepm npu o = 45°
7
PacoHkM NpPSAMOYronbHOM WnM TpaneuveBUaHON HOPMbL,- IPUBApPEHHbIE K nosicam 7
6anok BHaxnecTky ¢ 06Bapkoi No KOHTYpy HaxnecTku-6e3 mexaHudeckon obpaboTku
LUBOB
8
CTbIKOBOW HeoOpaboTaHHbIM LWWOB; Harpyska nepneHaukynspHa CBapHOMY.  LUBY; 4
9 CTbIKyeMblE 3MEMEHTbI OANHAKOBOW LUMPUHBI U TOMLMHBI
s
< CTblkoBOW HEOBpPabOTaHHbIN LIOB; CThIKyeMble 3NIEMEHTbI PA3HOW LUMPUHBI UKW Pa3HoW 5
215
TOMLWWHBI
10
b
OCHOBHOI MeTanm B MecTe rnepexofa K CTbIKOBOMY LUBY CO CHSITbIM MeXaHW4eCKUM
cnocobom ycuneHmem Lusa:
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LRt -
la
11 5
I= I= .’\"
la la
a) Npy CTbIKOBaHWM 3N1EMEHTOB OAMHAKOBOW TOMNLMHBI U LUMPUHBI
0) TO e, pa3HOW TOMLWMHBI U LUMPUHBI
*r CBapHble CThIKOBbIE COeANHEHNS:
12
NMCTOBOrO 3reMeHTa Ha NOAKNaAHOM MUCTE (Harpyska nepneHaukynsipHa k cBapHOMy
LuBY)
Tpyb Ha nogknagHoOM KorbLe
NPOKaTHBLIX NPOodUNel B CTbIK
12 | CBapHble Cce4YeHus [BYTaBpOBOro, TaBPOBOIO W APYIMX TWMOB, CBapeHHble
HenpepbiBHLIMW NMPOAOSIbHBIMY LBAMMW NPU AACTBUN YCUINUS BAOMb OCU LUBA
13
AL L LS it L L,
la
OCHOBHOM MeTasn co BCnoMoraTesibHbiM 3MEMEHTOM, NPUKPENEHHbIM NPOAOIIbHbLIMU
LuBaMM, Npu %
14
no 45°
90°
|E O6pbIB NosicHoro nucta 6e3 MexaHuveckon o6paboTkm nonepeyHoro (NMo6oBoro) wea
15 lz
wm+
I |
OCHOBHON MeTann € NonepeyHbIM LIBOM; CBapHOW LIOB ABYCTOPOHHUIA C MaBHbIM
a nepexofoM K OCHOBHOMY meTansny
16
a
OcHoBHOWM MeTann pacTsHyTbIX NOSiCOB 6anok 1 anemMeHToB depm B6nM3n anadparm n
pebep, NpUBapEHHbIX YIMOBbIMY LUBAMU
17
OcHOBHOI MeTann B MecTe nepexoAa k nonepe4yHomy (1obosomy) yrnosomy LBy
18
OcHOBHOM MeTann B COeAuMHEHMsX C hnaHroBbiMKU WBaMu (B MecTax nepexoga oOT
3reMeHTa K KoHLaM (braHroBbIX LUBOBY):

www.normacs.ru

14.11.2023 cTp. 137 13 138



CI 16.13330.2017 CtanbHble KOHCTPYKLUUM C 28.08.2017 pevictByeT, B3ameH

i
9
i
19 dj
——
e
a) ¢ ABONHbIMM (hnaHroBbIMK LUBaMU 8
0) c donaHroBbIMK 1 NOBOBBLIMY LLBAMMU 7
B) MpX Nepegaye ycunusi Yepes OCHOBHOW MeTann 7
r) Lekn aHKepoB AN KpenneHns cTanbHbIX KaHAaToB 8
OcHoBHOM MeTann TpyGbl pPacTSHYTOro packoca MNpu OTHOWEHWU TONWMHBLI K
HapyXHOMY AvameTpy TpyGbl nosica
20
bl dpy 21714 7
1an=¢, ld, <1714 8
OcHoBHoOI MeTann Tpy6bl pacTsHYTOro packoca Npu OTHOLLEHUW AMaMeTpoB packoca u
nosica g fcf,, =0,4+ 071 OTHOLWEHNN TOMLWMHBI K HAPYXXHOMY AuameTpy Tpy6bl nosica:
21
a = 45-60°
g fdy 21714 6
Wan=s, ld, <1714 7
135 i, fd, <1720 8
Bubnuorpacusa
[1] ®enepanbHbiv 3akoH oT 22 nona 2008 r. N 123-D3 "TexHudeckuii pernameHT o TpeboBaHusax NoXxKapHon 6e3onacHocT'”
YOK 69+624.014.2.04 (083.74) OKC 01.080.10

KnioyeBble crioBa: cTarnbHble CTPOUTENbHbIE KOHCTPYKLMWU 30aHWUI U COOPYXEHWN, 0cobble YCMOBUSI 3KChiyaTauuu CTambHbIX KOHCTPYKL WA,
pacyeTHble XapaKTepuUCTUKM MaTepuanoB W COeAMHEHWN, dnaHueBble COeAMHEHUs, dpe3epoBaHHble TOPLbl, HanpsKeHHO AetopMUpPOBaHHOE
COCTOSIHWE 3MEMEHTOB, Ynpyrasi, ynpyro-nnactuyeckas M nnactuyeckass pabora, meToguka, YCTOWYMBOCTb, MPOYHOCTh, KOIMPULUEHTHI, Y3nbl,
CTEPXHW, LeHTParnbHO WM BHELLEHTPEHHO CXaTble, u3rnbaemble 3MEMEHTbI, NPOEKTUPOBaHME CTallbHbIX KOHCTPYKLWIA, NpeaoTBpaLieHne Xpynkoro
paspyLleHusi, rpynnbl CTanbHbIX KOHCTPYKLMIA, 3NEMEHTbI KOHCTPYKL WA, KOMOHHbI, CTONKK, hepMbl, CBA3W, NPOroHbl, 6anku, 6anki KpaHoBbIX NyTewn,
JIMCTOBbIE KOHCTPYKLUW, BUCSYNE KOHCTPYKLIMW, KOHCTPYKLUIA OMOP BO3AYLUHBIX NIMHWUIA 3NeKTponepeaayn, OTKPbITbIX pacnpeaenuTenbHbIX YCTPONCTB 1
KOHTaKTHbIX CETEN TpaHCnopTa, aHTEHHBIE COOPYXEHUS
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