CI16.13330.2011

CBOJA NMPABUN
CTAINbHbIE KOHCTPYKLIN
Steel structures

AKTyarnmampoBaHHas pegakuus
CHuM 1-23-81*

TekcT CpaBHeHust CIM 16.13330.2011 co CHwuIM II-23-81* cm. no ccbinke.
- MpumeyaHmne narotoBuTenst 6asbl AaHHbIX.

[ara BeBegeHusi 2011-05-20

Mpeavcriosre

Llenn n npuHumnbl ctaHgapTusauum B Poccuiickon defepaumm ycTaHOBMEHbI
denepanbHbiM_3akoHoM oT 27 paekabpst 2002 r. N 184-®3 "O T1exHuyeckom
perynupoBanun’, a npaBuna pa3paboTku - mocTaHoBneHveM [lpaBuTenbciBa
Poccuiickornt Qepepaumm ot 19 Hosbpsa 2008 r. N 858 "O nopsinke pa3pabotku u
yTBEpPXaeHNs CBOAOB Npasuma”.

CBeAeHus o cBoae npasun

1 UCMONHUTENU: UHWUCK wum.B.AKyyepeHko - wuHcTuTyT OAO "HUL
"CtpoutenscTso”, LHUNMCK nm.MensHnkoBa v ap.

2 BHECEH TexHmyeckum KkomuTeTOM MO CTaHgapTm3auum TK 465
"CTtpouTenscTBo”

3 NOAIOTOBJIEH k yTBEpXaeHuto [lenapTaMeHTOM apXMTEKTYpbl, CTPOUTENbCTBA
1 rpapoCcTpPOUTENBHON MONUTUKM

4 YTBEPXOEH npukasom MuHMCTEpCTBa pernoHanbHoOro passutus Poccumnckon
denepaumm (MuHpermoH Poccun) ot 27 pekabpst 2010 r. N 791 v BBefdeH B

nencteune ¢ 20 mas 2011 .

5 SBAPETMCTPUPOBAH ®epepanbHblM — areHTCTBOM MO TEXHUYECKOMY
perynmpoBanuio 1 metpornorum (PocctaHgapr). Mepecmotp CI116.13330.2010

UHpopmayusi 06 U3MEHEHUSIX K HacmosiueMy akmyanu3upogaHHOMY C800y
npasun ny6nukyemcsi 8 exe2o00HO u3dasaeMoM UHGOPMaUUOHHOM yKa3amersie
"HayuoHarbHble cmaHOapmbl”, @ mekcm u3MeHeHUU U Mornpasok - 8 EXXEeMECSIYHO
u3fasaeMbix UHGhOPMaUUOHHbIX yKa3amernsx "HayuoHarnbHble cmaHOapmebl”. B
crlyyae rnepecmMompa (3aMeHbl) UnU OMMeHbl Hacmosiuje2o ceoda npasus
coomeemcmasywuwiee ysedomneHue 6ydem onybruUKoOBaHO 8 eXeMeCsYHO
usd0asaeMoM UHGhopMayUOHHOM ykasamene "HayuoHarnbHble cmaHdapmabi”.
Coomeemcmsytoujasi UHGhopmayusi, yeedoMiIeHUe U MeKCMbl pasmewjaromces
makxe 8 UHGbopMayUuoHHOU cucmeme obuje20 Nosb308aHUsl - Ha oguyuabHOM
catime paspabomdyuka (MuHpeauoH Poccuu) 8 cemu ViIHmepHem

BHECEHbI oneyatku, onybrmkoBaHHble B WHdopmMaunoHHom BionneteHe o
HOPMaTUBHOW, METOAUYECKON M TUMOBOW NpoekTHON AokymeHTauum N 6, 2011 1.

OneyaTku BHECEHbI U3roToBUTENEM Gasbl faHHbIX

BHECEHO WU3meHenve N 1, yTBepxaeHHoe 1 BBeeHHoe B AencTBue [Ipukasom

MuHMCTEpCTBa CTPOMTENLCTBA U XAMMLLHO-KOMMYHAILHOIO X03aicTBa Poccuickon
DPenepaumm ot 30.12.2015 N 984/np ¢ 25.03.2016

M3meHeHne N 1 BHeceHo nsrotoButenemM 6asbl AaHHbIX

BeeneHve
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Hactosiumii cBog npaBwun COCTaBMEH C LIENbH MOBLILLEHUS YPOBHSI
6e3onacHOCTU e B 34aHUAX U COOPYXEHUSIX U COXPaHHOCTU MaTepuanbHbIX
LleHHoCcTeln B cooTBeTcTBMM ¢ DeaeparnbHbiM 3akoHoMm oT 30 aekabps 2009 r. N

384-93 "TexHuuyeckuin pernameHT o 6e30nacHOCTU 34aHUN W COOPYXEHUR",
MOBBbILLEHWSI YPOBHSI rapMOHM3aLMM HOPMaTUBHBLIX TPeboBaHWiA C eBponeickumm 1

MeXayHapo4HbIMM HOPMAaTUBHBIMU [OKYMEHTaMu, NMpuMeHeHnsa eOUHbIX MeTo4oB
onpeneneHna akcnnyaTaunoHHbIX XapakTepucTuk U MeTo4oB OLEeHKW.

Axktyammdauua CHull _ 1-23-81*  BbIMOMHEHa  criedylowyMM  aBTOPCKUM
KONMnekTnBoM: LieHTpanbHbI Hay4HO-MCCNeaoBaTENbCKUA MHCTUTYT CTPOUTENBHBIX
KOHCTpyKuMA uM.B.A.KyuepeHko (LLHUNCK wvm.B.A.KyvepeHko) - uHcTutyT OAO
"HNL| "CtpoutenbcTBo" B COCTaBe CneLmanucToB: A-pa TexH. Hayk W./.Beasikos,
M.0.0pecckui, M.l.EpemeeB, «kaHaupatel TexH. Hayk [.E.Benbckui,
N.ATunbpeHropH, M.W.M'ykoea, B.H.PewetHukos, HO.H.Cumakos, M.P.Ypuukui,
M.U.®apcens, B.C.LUeTtnuH, nxeHepbl  All.Naepos,  J1.C.CowwHwuKOB3;
OnekTpocTanbCKUn NONUTEXHUYECKUA MHCTUTYT MUCUC (O-p TexH. Hayk, npod.
B..Moucees); LIHUUMCK wm.MenbHukoBa: A-p TexH. Hayk, mnpod. u4n.-Kopp.
PAACH A.B.MaBnoB, A-p TexH. Hayk B.M.lopuukwii, kaHaupaTtbl TexH. Hayk
B.B.EBookumos, E.M.Backo, VHXeHepb! I.P.WensanuHa, M.M.Ecbpemos,
B.V.MeitTuH, B.M.Babywukud; MICY (a-p TexH. Hayk A.P.TycHuH); CTMG6IACY (a-p
TexH. Hayk [.W.Benbiit); O®Y (kaHa. TexH. Hayk B.A.MywkuH), YenabuHckuii MK
(vHx. A.B.rangamako); "MHctutyt Tennoanektponpoekt" - OAO "MHXeHepHbI
ueHTp EQC" (mHx. UN.K.BuHnLKnn).

1 ObnacTtb NnpuMeHeHus

1.1 Hactosiume npaBwna cregyeT coGnioaaTtb Npu NPOEKTUPOBaHWM CTarbHbIX
CTPOUTENbHBIX KOHCTPYKUMUIA 302HWA U COOPYXKEHWI Pa3nMYHOro HasHaueHus,
pabotatoyx npu Temnepatype He Bbilwe 100°C 1 He HWxe MuHyc 60°C.

HopMmbl He pacnpocTpaHsloTCA Ha MPOEKTUPOBaHUE CTarlbHbIX KOHCTPYKLIWIA
MOCTOB, TPAHCMOPTHbIX TOHHENeN 1 TPyd nof HackINsAMM.

1.2 Tlpy NpOEKTUPOBAHUM KOHCTPYKLMIA, HaxoOsILLMXCH B OCOObIX YCIOBUSIX
aKCnyaTauum (Hanpumep, KOHCTPYKLMIA [OOMEHHbIX Meyvelr; MaructpanbHbiX U
TEXHOMOMMYECKUX TPyOOMPOBOAOB; pPe3epByapoB CreuuarnbHOro  HasHauYeHus:;
KOHCTPYKLUMA  30aHWIA,  MOABEPralolyXCA  CENCMUYECKMM  BO3AENCTBUSM,
MHTEHCWBHLIM BO3LEWCTBMSM TeMMepaTypbl, paguauun, arpeccuBHbIX Ccpepa;
KOHCTPYKLUMIA MMAPOTEXHUYECKUX U MENMOPATUBHBLIX COOPYXEHWI), KOHCTPYKLMA
YHUKanbHbIX 34aHUA U COOPYXXEHUN, 34aHWIA aTOMHbIX 3MEKTPOCTaHLMWIA, a TaKkxe
creumanbHbiX BUOOB KOHCTPYKLUWIA (Hanpumep, NpeaBapuTenbHO HanpsbKeHHbIX,
NPOCTPAHCTBEHHbLIX,  BUCSAYMX),  crieayeT  cobntogaTtb  [OMNONHUTESbHbIE
Tpe6oBaHus, npeaycMoTpeHHbIe COOTBETCTBYHOLLMMU HOPMaTUBHbLIMU
[OKYMEHTaMu, B KOTOPbIX OTPaxeHbl 0COBEHHOCTN pPaboTbl 3TUX KOHCTPYKLIMIA.

2 HopmMaTuBHbIe CCbISIKN

I'Iepequb HOPMaTuBHbIX OOKYMEHTOB U CTaHOapTOB, Ha KOTOPble UMEKTCA
CCbIJTK/ B HACTOAWMX HOpMaX, nNpueeieH B MpUnoXxeHun A

Mpumeyanmve - Mpu nonb3oBaHnn HacToswum CI1 uenecoobpasHo nNpoBepuTh
[efCTBME CChIIOYHBIX CTaHAAPTOB W KIacCUguKaTopoB B MHGOPMALIMOHHOM
cucTeme OBLUErO NOMb30BaHUS - Ha OdMLMaNbHOM CaiTe HaLMOoHarbHbIX OpraHoB
Poccuiickont degepaunmm no ctaHgapTM3aumm B CETU VIHTEPHET UM NO eXerogHo
n3gaBaemMoMy MHGOPMaUMOHHOMY ykasaTeno "HauuoHanbHble cTaHaapTbl”,
KOTOpbIN onybnmkoBaH MO COCTOSHWMIO Ha 1 sHBaps Tekyliero roga, UM no
COOTBETCTBYIOLLMM €XEMECSYHO W3[aBaemMbiM MHOPMALIMOHHBIM  yKasaTensim,
onybrMkoBaHHbLIM B TeKylleM roAy. Ecrm  cCbINouvHbIi  JOKYMEHT  3ameHeH
(M3meHeH), To npu nonb3oBaHuMM HacTosiupm Cl1 cnegyeT pykoBOACTBOBaTbLCH
3aMEHEHHbIM (M3MEHEHHbIM) AOKYMEHTOM. ECnM CChINOYHbIA AOKYMEHT OTMEHeH
6e3 3aMeHbl, TO MOMOXeHWe, B KOTOPOM [aHa CCbifka Ha Hero, NpUMeHsieTcsl B
4acTu, He 3aTparvBaroLLen 3Ty CCbIMKY.

3 TepMUHbI 1 onpeaeneHus

B HacTosiLem cBoge npasBui npumeHeHbl TepMuHbl no FTOCT 2601, TOCT P
UCO 857-1, TOCT P NCO 17659 nFOCT 28548.

(M3meHeHHas pepakuus, Mam. N 1).

4 O6wWwmne nonoxeHus

4.1 OcHOBHble Tpe6OBaHMA K KOHCTPYKLMAM
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4.1.1 Mpy NPOEKTUPOBAHUM CTarbHbIX CTPOUTENbHBLIX KOHCTPYKLMIA CriefyeT:

NpYHUMaTb KOHCTPYKTUBHbIE CXeMbl, obecneyvmBaiope MpOYHOCTb,
YCTOWYMBOCTb U MPOCTPAHCTBEHHYIO HEM3MEHSEMOCTb 3[aHWN U COOPYXeHW B
LenoM M WX OTAEMbHbIX 3MEMEHTOB MNpPU TPaHCMOPTUPOBAHUM, MOHTaXe |
aKcnnyaTaumy;

cobniofatb TpeboBaHust CM28.13330 B 4acTu 3aWmThl CTPOUTESbHbLIX
KOHCTPYKLMI OT KOppo3um 1 Tpebosanus [1];

cTanbHble KOHCTPYKLMWM CredyeT NpoekTMpoBaTh U BO3BOAUTH C YYETOM WX
OrHECTOMKOCTW, a Takxe cobnoaatb Mx orHe3awmTy B cootBeTcTBUM ¢ CI12.13130;

yBenuyeHne TomnNWwmHbl NpokaTa U CTEeHOK prﬁ C Uenbio 3anThbl OT KOppo3nn U
noBbIWEeHNA npeaena OFHECTOMKOCTH KOHCprKLWIVI AonycKkaetca TONbKOo npu
TEXHVKO-3KOHOMUYECKOM 060CHOBaHWN;

cobniogate TpeboBaHWs roCyAapPCTBEHHbBIX CTaHAAPTOB U APYrMX HOPMAaTUBHBLIX
[OKYMEHTOB Ha KOHCTPYKLMM COOTBETCTBYIOLIETO BWAA; NpyM HeobXxoammocTu
BbIMNOSHATL pacyeT TOYHOCTU Pa3MEpPOB KOHCTPYKLWIA U UX SFIEMEHTOB COrMacHo
HOPMaTUBHbLIM JOKYMEHTaMm;

He ponyckaeTcsi vcnonb3oBaHWe BOCCTaHOBMEHHbIX (T.e. ObIBLMX B
ynotpebrneHum n BbIBeOEHHbIX W3 MEpBUYHOW JKChlyaTauuum WM MPOLLEALLMX
KOMMNIEKC AMArHOCTUYECKUX W BOCCTaHOBUTEMbHbIX paboT) cTamnbHblX Tpyo,
npodwnen, 6anok, JfMCTOB, MOMOC, CBal, LWMYHTOB W ApYyrX BWOOB
MEeTasrIoKOHCTPYKLUIA NpedycMaTpyBaTh B NPOEKTHOW M paboyeil [JoKymMeHTauum
Ha CTPOUTENbCTBO, PEKOHCTPYKLMIO U KanuTanbHbIA PEMOHT 34aHUIN U COOPYXEHUI
MOBLILEHHOTO U HOPMarbHOTO YPOBHSI OTBETCTBEHHOCTW 6e3  3akmnoyeHus
crneunanM3MpoBaHHOM Hay4YHON opraHnsaLun.

(N3meHeHHas pepakuus, Mam. N 1).

4.1.2 OTKpbITblE KOHCTPYKUWUW, HE 3aMypoBaHHble B GETOHe unu B KWUPMUYHON
Krnapke v T.M., AOMKHb! OblTb AOCTYMNHbI ANs HAGMoAEeHUs!, OLEHKN TEXHUYECKOro
COCTOSIHUS!, BbINONHEHVSI MPOMUIAKTUHECKMX U PEMOHTHbIX paBoT, He [OMmkHbI
3adepxuBaTb Brary 1 3aTpyAHATb MpoBeTpMBaHWE. 3aMKHyTble NPOdMnM AOSDKHbI
6bITb repMETU3NPOBAHDI.

4.1.3 Pabouve u4epTexxu CTanbHbIX KOHCTPYKLMA [OIDKHbI COOTBETCTBOBATb
TpeboBaHusim no umsrotoBneHwto (CM _53-101) n MoOHTaxy KoHcTpykuun (CI1
70.13330).

B pabouux yeptexax koHcTpykuuin (Mapok KM n KMIO) 1 B gokymeHTauum Ha
3aKa3 MaTepuaroB CreayeT ykasblBaTb:

Mapky CTanuM M OOMOSfHUTENbHbIe TPeBoBaHWUS K HWUM, NpeayCcMOTPEHHble
rocyaapCTBEHHbIMWU CTaHO4apTaMu UM TEXHUYECKUMU YCrnoBUAMU N HacToALLMMU
HOopMamu;

crnoco6 BbINOMHEHUA CBapHbIX COG,ELI/IHGHMIZ, BUA U peXXMM CBaApPKW, TUMbI, MapKK,
AVaMeTpbl 3NEKTPOAOB W MaTepuarioB AJs aBTOMaTUYECKON Y MEXaHU3MPOBaHHO
CBapKK, NOMOXeHWe LUBa Npy CBapKe, TUN NOAKMaAKW AN CTbIKOBbIX LUBOB;

Knacchl NPOYHOCTU M TOYHOCTM BGOSTOB;

Cnocob NOAroTOBKMU KOHTaKTHBLIX MOBEPXHOCTEN AN (OPUKLUOHHBIX COEAUHEHMIA;

pacronoxeH1e 1 pasmepbl CBapHbIX, 6ONTOBLIX U (PUKLMOHHBIX COBANHEHMIA C
yKasaHMeM BLIMOMHEHWSI VX B 3aBOACKMX WM MOHTaXHbLIX YCIOBMAX W, MpuW
HeoBX04MMOCTH, NOCNeA0BaTENbHOCTL HAMOXEHMS LUBOB 1 YCTaHOBKU 60MTOB;

Ccnocobbl U 06 bEM KOHTPOIS KAYECTBa;

TpeboBaHUsA K 3aLLMTEe KOHCTPYKLIMIA OT KOPPO3WK.

(M3meHeHHast pegakumsi, M3am. N 1).

4.2 OCHOBHbIe pac4yeTHble TpeboBaHuUsA

4.2.1 CTanbHble KOHCTPYKLMN N NX pacyeT AOIDKHbI YOOBNETBOPATL TpeboBaHNAM
[OCT P 54257.

PacuyeT cTanbHbIx KOHCTPYKUMI crnefyeT BbINOMHATbL C YY4ETOM Ha3HavyeHus
KOHCTPYKUWIA, YCMOBUA WX W3rOTOBIIEHWS, TPaHCMOPTUPOBAHUS, MOHTaxa U
aKcnnyatauun, a Takxe CBOWCTB MaTepuaros.

B pacyeTHbix cxemax [omkHbl ObiTb Y4TeHbl AedopMalvoHHbIE
XapaKkTepUCTVKM OMOPHBIX 3aKpensieHNin, OCHOBaHWA 1 (oyHAaMEHTOB.

(N3meHeHHas pepakuus, M3m. N 1).
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4.2.2 Mpn pacyeTe KOHCTPYKUMIA 3HAYEHUss HarpysoK W BO3OEVCTBUI, a Takxe
npegenbHble 3HaYeHWst MpPOrMGOB U MEepemeLleHUn 3NIEMEHTOB  KOHCTPYKL M
crepyet npuHMMaTb cornacHo Tpebosanusim CIM20.13330, CM 43.13330 u

pasgenoB 16 n 17 HacTOSILLMX HOPM.
(M3meHeHHast pegakumsi, M3m. N 1).

4.2.3 3a pacyeTHyl0 TemnepaTypy B panoHe CTpouTeNbCTBa CredyeT NpuHUMaThb
TemnepaTtypy HapyXHOro Bo3ayxa Haubornee XxonofdHbIX CyTOk obecneyeHHOCTbIo

0,98, onpenenenHyto cornacHo CI1 131.13330.
PacueTHas TexHorornyeckasi TemrnepaTypa ycTaHaBnMBaeTCs 3afaHWeM Ha

pa3paboTKy CTPOUTESbHO YacTu NpoekTa.
(N3meHeHHas pepakuus, Mam. N 1).

4.2.4 PacyeTHble CXeMbl M OCHOBHbl€ NPeanochbinkM pacyeTa AOSDKHbI OTpaxaTb
AeficTBUTENbHbIE YCOBUS paboThl CTanbHbIX KOHCTPYKLIWIA.

PaccmatpurBaloTcs crieqytoupe pacyeTHbIE MOAEN HECYLLMX KOHCTPYKLIMIA:

oTAelNbHbIe KOHCTPYKTUBHbBIE 3J1IEMEHTbI (Hanpmmep, pacTaHyTble N CXaTble

CTEPXHNU, 6arnku, CTOMKN U KOMOHHbI CMITOLUHOMO CEYEHMsI U p,p.);

nrocKue nnm nNpocTpaHCTBEHHblEe CUCTEMbI, pacKpenieHHbIe (HeCBOGOﬂ,HbIe -

pucyHok 1, a); cucTemy crefyeT CuuTaTb PacKPEenmneHHOW, ecriv KOHCTPYKLWS
packpenneHnst He MeHee Yem B 5 pa3 yMeHbLUIaeT ropU3oHTarbHbIE NEpPEMELLEHNS
CUCTEMbI; pacyeT TaKuMX KOHCTPYKLMA MOXET ObiTb BbIMOMHEH MyTem pacyerta
OTHENbHbIX 3MIEMEHTOB C Y4eTOM WX B3aWMOAEUCTBUS Mexay cobo u C

OCHOBaHueMm;

NMocKye W NpoCcTPaHCTBEHHbIE CUCTEMbI, HepacKpenneHHble (CBoboaHble -
pucyHok 1, 6); Npu pacyeTe Takux KOHCTPYKLWIA, HAapsiAy C NPOBEPKOWA OTAEMbHbBIX

9NieMeHTOB, CcrieayeT YyduTbiBaTb BO3MOXHOCTb  OOCTUMXEHUA

COCTOSIHMA CUCTEMDI B LIESTIOM;

TMCTOBbIE KOHCTPYKLIMM (0GOMOYKM BPALLEHUS).

npeaernbHoro

PucyHok 1 - CxeMbl cUCTeM pacKkpensieHHbIX U He pacKkpenseHHbIX OT

nepemeLleHnmn
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PucyHok 1 - Cxembl cuCTeM pacKpenneHHblX (a) M He pacKpensieHHbIX OoT

nepemetleHuii (6)
KaKk npaBwuro,

4.2.5 TIpocTpaHCTBEHHbIE CTanbHble KOHCTPYKUWW CreayerT,

paccynTbiBaTb Kak eduHble CUCTeMbl C  ydeToM ¢aKTopoB, OMNpeAensoLLmX
HanpsikeHHoe U p,e(bopMMpOBaHHoe cocTosiHMe, 0COBEeHHOCTU B3auModencTBus
ANIEMEHTOB KOHCprKLWIVI mMexay coboii U C OCHOBaHWEM, reomeTqueCKon n

M3NYECKON HENMHENHOCTM, CBOMCTB MaTepuaros 1 IPYHTOB.

CEPTUPULMPOBAHHBIX

[onyckaeTcs BbINOMHATH NPOBEPKY YCTOWYMBOCTU CTEPXHEBbLIX KOHCTPYKLUIA (B

I'IpOCTpaHCTBeHHbIX) C ucnonb3oBaHneM

TOM 4ucne
BbIYUCTINTENbHbIX KOMMJIEKCOB KaK naeanmsnmpoBaHHbIX CUCTEM B NpeanosioxXeHUn

ynpyrx gecopmanuii ctanu.
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4.2.6 OueHky oOLUei yCTOMYMBOCTM Kapkaca [OonyckaeTcsi MpOou3BOAUTb MO
HefedopMMPOBaHHON CXeMe A5 KapKacoB PaMHOM (C XXeCTKUMMW y3ramu purenen ¢
KOJTOHHaMK), paMHO-CBSI3eBOM (paMHbIl kapkac C BepTuKarnbHbIMW Auadparmamm
XECTKOCTU UINM XECTKUMM BCTaBKaMu) Uiv CBA3eBOI (6e3purenbHblii kapkac um ¢
HEXECTKUMMN y3namu purenen C KOIOHHaMK) CUCTEM, KOTOpble WMEIOT B CBOEM
cocTaBe MpOAOSbHbIE W MONepeyHble pambl U CBA3W, YCTaHOBMEHHble B
cooTBeTCTBMM € 15.4 HACTOALLMX HOPM.

B pamHO-CBSi3eBOii UM B CBSI3EBON CUCTEMaX, KOAa y3nbl CBA3eBOro 6roka He
COBMajaloT C y3ramm kapkaca, pacyeT criefyeT BbINOMHATh Mo AedopMUpOBaHHON
cxeme (C y4ETOM reoMeTpU4ECKON HENIMHENHOCTN CUCTEMBI).

4.2.7 J3nemeHTbl KOHCTPYKLMWA, paccMaTpuBaeMble B HaCTOSLWMX HOpMaXx,
NoOApPa3fensloTcs Ha TpM  Knacca B 3@BUCUMOCTM  OT  HanpsbKEHHO-
nedopmMupoBaHHoro cocTosiHus (HOC) pacyeTHOro ceyenust:

1-n knacc - HAC, npu KOTOPOM HampsikeHUs NO BCeW MIOLWaAn CeveHus He

MpeBbILLAT  pac4YeTHOro COMPOTUBIEHUA CcTanmn |0|$R}. (ynpyroe cocTosiHve
ceveHus);

2-n knacc - HAC, npu KOTOPOM B OAHOW YacTu cevyeHus |0| <{R,, a B gpyroit

|o| = Ry (ynpyronnactuyeckoe CocTosHIE CeYeHus);

3-n knacc - HOC, npu KOTOpOM MO BCEW NnowWann ceyveHus |0|=R}.
(nnacTn4eckoe COCTOAHNE CEYEHWS!, YCIOBHbIN MNaCcTUHMECKMIA LLAPHUP).

4.2.8 bykBeHHble 0603HaYEHUs1 BEMNYMH, UCMOMb30BaHHbIE B HACTOSALLMX HOpPMaX,
npvBeAEHbI B NpuioxeHun b.

4.3 YyeT Ha3Ha4eHUs 1 YCNOBUIA paboTbl KOHCTPYKLMWA

4.3.1 B 3aBUCUMMOCTV OT Ha3HaYeHusi, yCroBU paGoTbl M HanMuus CBapHbIX
COefVHEHWI A KOHCTPYKLMM CrieayeT noapasfensiTb Ha YeTbipe rpynmbl COrmacHo
NPUMOXEHUIO B HACTOSALLMX HOPM.

4.3.2 INpu pacyeTe KOHCTPYKLMIA 1 COeaQNHEHUI CriedyeT yuuTbIBaTh:

KO3(PPMLIMEHTbI HAOEXHOCTU MO OTBETCTBEHHOCTU ¥y, , IPUHMMAEMbIE COrTAcHO
TpeboBaHusim CI1 20.13330;

KO3MPMUNEHT HaOexXHOCTW ¥y, =1,3 Ana  9NeMeHTOB  KOHCTPYKLIWWA,
paccUUTLIBAEMbIX Ha MPOYHOCTb C UCMOSb30BAHMEM PacYETHbIX COMPOTMBIIEHUIA

KO3GhMLIMEHTBI YCIIOBUIA paboThl 3MEMEHTOB KOHCTPYKLWA U COEAUHEHUN ¥, ,

¥a1 W “¥p, MPUHUMaeMble no 1abmuue 1; nyHkTy 7.1.2; Tabmvue 45 v pasgenam 14,
16, 17 n 18 HacToSALLWX HOPM.

Tabnmua 1

OrnemMeHTbl KOHCTPYKLWiA KoadpdmuneHTbl

ycnoBui paboTsl ¥,

1 Barnku CnmoLHOro CeYeHNst U cxaTble anemeHTbl depm || 0,90
NepeKkpbITUI NOA 3anamy TeaTpos, KryboB, KMHOTeaTpoB,
nog  TpubyHamu, NOA  MOMELLEHUSIMM  MarasvHoB,
KHUFOXPaHWIWLL, U apxXvMBOB W T.N. NPU  BpPEMEHHOM
Harpyake, He NpeBbILLAtOLLEY BEC NEPEKPLITUN

2 KoOrnoHHbl OBGLUECTBEHHbIX 3[4aHuiA MNpu  MOCTOsiHHOM || 0,95
Harpyske, paBHoM He MeHee 0,8 pacuyeTHolW, u onop
BOZOHAMNOpPHbIX GalueH

3 KOmnoHHbI 0aHO3TaXHbIX MPOM3BOACTBEHHbIX 3daHun ¢ || 1,05
MOCTOBbIMW KpaHaMu

4 CxaTble OCHOBHble 3remMeHTbl (Kpome onopHbIX) || 0,80
peLLeTKN COCTaBHOTO TaBPOBOIO CEYEHWst U3 [IBYX YrOSIKOB
B CBapHbIX chepmax NOKPbITUIA U NepekpbITUIA Npy pacyeTe

Ha YCTOWYMBOCTb YKa3aHHbIX 3NIEMEHTOB C TMOKOCTbIO *.
60
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5 PacTsHyTble aneMeHTbl (3aTsdkkW, TArM, OTTsHiky, || 0,90
noaBecku) npu pacyeTe  Ha NPOYHOCTb no
HeocnabneHHOMy CeveHuto

6 OJOnemeHTbl KOHCTPyKUMiA u3 ctarm ¢ npegenom|| 1,10

TekyyecTM fo 440 H/MMZ, Hecyume cTaTUyecKylo
Harpysky, Npu pacyeTe Ha MPOYHOCTb MO CEeYEeHUto,
ocriabneHHomy oTBepcTMsIMM  Anst  GonToB  (Kpome
PPUKLMOHHBIX COEAVHEHNI)

7 CxaTble 9MeMeHTbl peLlleTKn MpPOCTPaHCTBEHHbIX
pelletyaTbiX KOHCTPYKLIMA U3  OAMHOYHbLIX  YrONKOB,
NpUKpensisemble OAHOW MOMKON (AN HepaBHOMOMOYHbLIX
YronKkoB - 60mbLLUeii NOMKow):

a) HernocpefcTBEHHO K nosicaM CBapHbiMM LBamMu NM6Go
AByms 6ontamu 1 6onee, yCTaHOBIIEHHLIMW BAOSb Yronka:

packocbl Mo pucyHky 15, a n pacnopku no pucyHky 15, 6, ([ 0,90
B, €

packochkl Mo pucyHky 15, B, T, A, € 0,80

6) HenocpeACTBEHHO K nosicaM ogHUM 6onTom unn vepes || 0,75
hacoHKy HE3aBWCKMO OT BUAA COEAMHEHMS

8 CxaTble 9neMeHTbl U3  OAWHOYHBIX  Yrorkos, || 0,75
npuKpennsaemMbiX OA4HOW MOSKOM (AN1S HepaBHOMOMOYHbIX
YrOMNKOB - MEHbLLEN MOMKOW), 38 UCKIOYEHNEM 3NIEMEHTOB
NNockmx epM W3 OAMHOYHBLIX YrONKOB W 3IIEMEHTOB,
yKa3aHHbIX B MO3WLMN 7 HacTosLlen Tabnmubl, packocoB
no pucyHky 15, 6, npukpennsembix HENOCPEACTBEHHO K
nosicam CBapHbIMM LBamu 6o AByms 6onramu n Gonee,
YCTaAHOBMNEHHbIMU BOOMb Yrofka, W Mrockux cepMm u3
OOMHOYHBIX YrOfKoB

9 OI'IOprIe nnnTbl U3 CTann C nNpeaenom Tekydyectu Oo

390 H/MM2, Hecyume cTaTUYeckylo Harpy3ky, TOMLLMHOM,

MM:
a) fo 40 1,20
6) cB. 40 po 60 1,15
B)"60" 80 1,10
MpumeyaHus

1 KoadppmumeHTs! ¥, <1 npy pacyeTe COBMECTHO y4UTLIBATL He Crieayer.

2 [Mpu pacyeTe Ha NPOYHOCTb MO ceYeHUto, ocriabreHHoMy OTBEPCTUSMU OIS
60nTOB, K03(hMLMEHTBI YCMOBUIA paboThl, NPUBEAEHHbIE B NO3MLMSX 6 1 1; 6 1
2; 6 1 3, crieayeT y4nTbiBaTb COBMECTHO.

3 MNpy pacyeTe ONOpHbIX NUT KOIAMLNEHTDI, MPUBEAEHHbIE B NO3NUUAX 9 1
2,91 3, crieayeT y4nTbiBaTb COBMECTHO.

4 KoathdmumeHTbl A5ist 3MEMEHTOB, NPUBEAEHHBIX B No3uumsx 1 1 2, cnegyet
YYUTBIBaTb TaKXe MPU pacyeTe UX COEANHEHUN.

5 B cny4asix, He OroBOPEHHbIX B HacTosLen Tabnuue, B dopmynax criegyet

npuHUMmaTh f, = 1.
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OTHOLLIEHWNE KPUTMHECKOW Harpy3kn K pac4eTHOMN AN CTEPXHEBbLIX KOHCTPYKLINA,
paccunTbiBaEMbIX Kak WAeanMavMpoBaHHble MPOCTPAHCTBEHHbIE CUCTEMbl C
MCMOMNb30BaHNEM CEepPTUCMLIMPOBaHHBIX BbIMUCIMTENMBHBIX KOMMIEKCOB (COrmacHo
4.2.5, , BOMKHO ObITb He MeHblue ko3addMLMEHTa HaAEeXHOCTU NO YCTOWYMBOCTMU

cucTtembl ‘ts =1,3.

(N3meHeHHas pepakuus, Mam. N 1).

4.3.3 lMpn NpoeKTUPOBaHNN KOHCTPYKLMA, NOOBEPraloLLMXCs HENOCPEeACTBEHHOMY
BO3JENCTBUIO MOABWXHBIX, BUOPALMOHHBIX W APYrUX MEPEMEHHbIX Harpy3ok,
BbI3bIBAOLWWMX YCTanocTb MeTanna, crneayet NpUMEHSTb Takue KOHCTPYKTUBHbIE
PELLEHUs!, KOTOPblE HE BbI3bIBAIOT 3HAYUTENIBHOM KOHLEHTPALIMM HaNPsHKEHWs), 1
cneayeT BbIMONHATL PacyeT Ha ycTarnocTb.

4.3.4 TIpn NPOEKTUPOBaAHUM KOHCTPYKLIUA, BO3BOAUMbBIX UMW SKCNyaTUpyeMbIX B
YCINOBUSAX HU3KUX TemnepaTyp, Npu KOTOPbIX MOBbLILLAETCA BO3MOXHOCTb XPYMKOro
paspyLleHusi, criefyeT yuuTbiBaTh TpeboBaHUs K MaTepuarny, KOHCTPYMPOBaHMIO 1
TEXHOIOMMN N3roTOBMEHWS.

4.3.5 Tpy NpOEKTUPOBaHNN CBapHbIX KOHCTPYKUWA criedyeT CHWkaTb BpeaHoe
BMMSIHWE OCTATOYHbIX AedopMaLuii U HaNPsHKEHWA, B TOM YWCIie CBAPOYHbIX, a
TakKe  KOHLIEHTpauWu  HanpsbkeHun, npegycmatpuBasi — COOTBETCTBYHOLLME
KOHCTPYKTUBHblE pelleHns (C Haubornee paBHOMEPHLIM —pacnpeneneHuem
HanpsbkeHU B areMeHTax W aetansx, 6e3 BXOAsLMX YIMoB, pe3kux nepenagos
CeYeHst M APYIMX KOHLLEEHTPATOPOB HaNPSHKEHUI) 1 TEXHONOMMYECKME MEPONPUATUS
(nopsigok cO6opkM M CBapKW, NpeABapuUTESbHbIN BbIrMO, MexaHuyeckyto obpaboTky
COOTBETCTBYIOLLMX 30H MyTEM CTPOXKMW, (DPE3epOBaHUs, 3a4UCTKU abpasvBHbIM
KPYrom v ap.).

5 MaTtepumanb! AN KOHCTPYKUUNA U COeAUHEHUN

5.1 Tllpn HasHavyeHun cTamMM ANS KOHCTPYKUWIA crniedyeT yyuTblBaTb rpynny
KOHCTPYKLIWIA, pacyeTHyl0 TemnepaTtypy, TpeGoBaHMs MO yAapHOW BSA3KOCTU M
XMMUYECKOMY COCTaBY COMMacHO NpunoxeHuto B.

5.2 [Ina KOHCTpyKUMIA criegyeT MCnofb3oBaTb (PacoHHbIA (yrornku, ABYTaBpbl,
LUBENMEpbI), JMCTOBOW, LUMPOKOMONOCHBLIN YHWBEPCArbHbIA MpoKaT U THYTble
npodwmnu ¢ TexHudeckumn TpebosaHusmu no FOCT 27772, TOCT 14637, TOCT
535, TOCT 19281, TOHKONMCTOBOW NpoKaT M3 yrrnepoancTon ctanm no FOCT 16523
M U3 CTanM noBblLEHHON Npo4yHocTH - no FTOCT 17066, xonogHorHyTble Npodomnm
no [OCT 11474, npodwrn rHyTble 3aMKHYTble KBafpaTHble ¥ NPSMOYrofbHble No
FOCT 30245, copToBoit npokat (kpyr, kBagpaT, nonoca) no [OCT 535 n[OCT
19281, oanekTpocBapHble  Tpyobl no[OCT 10705 nIOCT 10706
ropsiyefecropmmpoBaHHble Tpyobl no FTOCT 8731.

[onyckaeTtca ucrnonb3oBatb Apyrvie Matepuansl, WMelolme ceptudvkar
COOTBETCTBUSI YCTAHOBIIEHHOM (DOPMbI, MPW YCMOBUM BbIMOMHEHUS] TpeGoBaHuii
NPUNOXeHUst B HacTOSILLMX HOPM K MEXaHUYEeCcKUM CBOWCTBAM U XUMUYECKOMY
cocTaBy.

B 3aBUCHMOCTU OT OCOBGEHHOCTEW KOHCTPYKLWIA 1 y3MOB PeKoMeHAYeTcsi Npu
3akase CTanM y4uTbIBaTh KraccudmKaLluio IMCTOBOMO Npokata B 3aBUCUMOCTU OT

3HaY€HMA OTHOCUTENLHOTO CyXeHna y, (cm. 13.5) no FOCT 28870.

[Ona obecneyeHunst npegena orHeCTONKOCTM (45 MVH) Ans BCex rpyn, CorracHo
NpuNoXKeHWto B, OTKpbITbIX KOHCTPYKUMA (CM. He3aBUCUMO OT pacy4eTHOW
TemnepaTtypbl crnegyeT HadHavaTb npokat u3 ctarm 06MB® no [3]*, umetowei
pacyeTHble xapakTepuctuku ctamm C345-4 no FOCT 27772, vnn npokaT U3 Apyrnx
cTanei, obecneymBatoLLMX Npeaern orHeCTONKOCTM 45 MUH.

* Mos. [3]-[5] cm. paspen Bubmmorpadwms, 3necb M fJanee No TeKCTy. -
MpumeyaHue nsrotoButens 6asbl AaHHbIX.

(N3meHeHHas pepakuus, Mam. N 1).

5.3 [ins oTrmMBOK (OMOpPHBIX YacTen u T.N.) cneayeT NPUMeHsATb cTanb mapok 1511,
25N, 3501 w 4501, ynoenetBopsitowyto TpeboBaHuam [OCT 977 pna rpynn: I
(OTIMBKM OTBETCTBEHHOTO HasHaYeHUst AN [eTaneil, paccyuTbiBaemblX Ha
NPOYHOCTb, paboTarmx MpU CTaTUYECKMX W NepeMeHHbIX Harpyskax) wnm il
(oTnmBKM 0COBO OTBETCTBEHHOTO Ha3Ha4YeHUs AN AeTanen, paccYuTbiBaeMblX Ha
NpoYHOCTb,  paboTalomx Npu  AWHAMWYECKUX  Harpyskax). PacuyeTHble
COMPOTUBIEHUS OTIIMBOK 13 CEPOro YyryHa crieayeT npuHumath no Tabmuue B.9.

[na otrimeok rpynn Il v Il MOTYT NPUMEHSATBCS HU3KOMErMpoBaHHbIE CTanu no
COrMacoBaHWio C OpraHn3alnelt - CocTaBUTeneM Hopm.
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5.4 [ns cBapku cTarnbHbIX KOHCTPYKUWIA crnegyeT MpUMEHsITb: 3neKkTpoabl Ans
pydHoin ayrosoi capku no F[OCT 9467; cBapouHyto npoBornoky no [OCT 2246,
drtocel  no [OCT 9087, nopowkoByto npososioky no FOCT 26271 ans
aBTOMaTU4ECKON 1 MEXaHU3VPOBaHHOWN CBapku B COOTBETCTBUM ¢ Tabnmueii .1, a
TaKke yrrnekucnbi ras3 no FOCT 8050, aproH no FOCT 10157.

[pumeHsieMble CBapo4Hble MaTepuanbl WM TEeXHOMOMUs CBapKW OOIDKHbI
obecneyvBaTth 3HayYeHue BPEMEHHOIro COmnpoTUBIEHUA MeTanna wBa He HWxe

HOPMaTUBHOIo 3Ha4eHUA BPEeMEeHHOro ConpoTuBIeHUA Run OCHOBHOIro metanna, a
TaKXXe 3HavYeHusa TBepaoCTw, y,qapHon BA3KOCTU U OTHOCUTESIbHOro yalMHEeHUsA
MeTanna CBapHbIX COeaIMHEHNN, YCTaHOBJIEHHbIE COOTBETCTBYHOLLWMMU
CTaHOapTaMu N TeXHU4eCKNMU yCIrioBUAMN.

5.5 [Ina GONTOBbIX COEOQUHEHWI cregyeT MPUMEHsITb cTarbHble GONThbl U ranku,
yO,0BreTBOpstoLLME TEXHUYECKUM TpeboBaHusim TOCT P 898-1*, TOCT P 52628, n
wavbbl, ynosnetsopsitome TpebosaHnsm F[OCT 18123, a Takke BbICOKONPOYHbIE
60nThl, ykasaHHble B 5.6, TOCT P NCO 4759-3 n FOCT P UCO 8992.

* BeposiTHO, owwmbka opurmHana. Cnepyet untatb: [OCT P MCO 898-1-2011. -
MpumeyaHue nsrotoButens 6asbl AaHHbIX.

Bontel cnegyet npumeHate no[OCT 7798 wn[OCT 7805 cormacHo
TpeboBaHusiM Tabmmubl I.3.

lankun cnepyet npumeHsTb no FOCT 5915 m[OCT 5927. lNMpwu pabote 6onToB
Ha Cpe3 W pacTshkeHWe Kracchbl MPOYHOCTW Traek credyeT npuHUMaTb B
COOTBETCTBUM C KNaccoMm npoyHocTn 6onToB: 5 - npu 5.6; 8 - npu 8.8; 10 - npn 10.9;
12 - npn 12.9.

Mpun paboTte 60NTOB TOMLKO Ha Cpe3 JONYCKaETCs NPUMEHSITh KIacc NPOYHOCTH
raek npv knacce npo4yHocTy 6ontos: 4 - npu 5.6 1 5.8; 5 - npn 8.8; 8 - npn 10.9; 10 -
npun 12.9.

LWarbbl cnegyeT npumMeHsTb: kpyrnble no FTOCT 11371, kockle - no FOCT 10906
N NPY»HHbIE HopMarbHble - o FTOCT 6402.

BbicokonpoyHbiMy Gorntamu criefyeT cuutatb 6OMThbl Knacca NPOYHOCTU He
Hwke 10.9.

(N3meHeHHas pepakuus, Mam. N 1).

5.6 [Ona dpUKUMOHHBIX W naHUeBbIX COEAMHEHWA criegyeT  NPUMEHSTb
BbICOKOMPOYHbIE BONThbI, raku v Wabsl, yaosneTsopsiowme TpeboBaHnam [OCT
P 52643, a ux KOHCTPYKUMIO 1 pa3mepbl 6onTtoB npuHumMath no [OCT P 52644,
ravku v wawbsl kK HUM - no FTOCT P 52645 n TOCT P 52646.

[ns dnaHueBbIX COEAUHEHUI criedyeT NPUMEHsITb BbICOKOMPOYHblE GOMThI
KnuMaTtmyeckoro ncnonHenms Xrl.

5.7 [onyckaeTcsi MPUMEHEHVE BbICOKOMNPOYHbIX BOMTOB MO ApyrM CTaHpapTam v
TY c TexHnyeckumy TpebGoBaHWsSIMM He Hwke ykasanHbix B TOCT P 52643 npu
Hanmuum ceptTudmKaTa ycTaHOBINIEHHOW XOPMbI.

5.8 Bbibop Mapok ctanm ansi dpyHaameHTHbIX GonToB credyeT Npou3BOauUTb NO
[OCT 24379.0 n TpeboBaHWsIM, NpuBEAEHHbIM B Tabmmue .4, a X KOHCTPYKLMIO 1
pa3mepbl NpuHUMaTh no FOCT 24379.1.

Bontbl (U-06pa3Hble) Anst KPenneHUs OTTSKEK aHTEHHbIX COOPYXXEHWI CBSA3U, a
Takke U-obpasHble W yHAamMeHTHble GonTbl OMOP  BO3AYLHbIX — JIMHWIA
anekTponepenayv u pacnpefenuTenbHbIX YCTPOCTB CriefyeT NpUMEHsTb U3 cTanu
MapoK, Takxe ykasaHHbIX B Tabnmue 4.

AHKepHble 6onTbl crieayeT NPUMEHsThL corracHo Tpebosanusim CI43.13330.

(N3meHeHHas pepakuus, M3m. N 1).

5.9 Tlankn ana dyHaameHTHbIX 1 U-obpasHbix 60nToB AvaMeTpoMm A0 48 MM
crnegyeT NPUMeHsTb Mo TexHndecknum TpeboBaHuam [OCT 5915 ¢ TexHM4ecKkummn
TpeboBaHusimm no TOCT P 52628, cebiwwe 48 mm - no TOCT 10605.

Ons dyHaameHTHbIX 6ontoB u3 ctarm Ct3nc2, Ct3cn2, Ct3nc4, Ct3cnd
avameTtpom o 48 MM crneflyeT NpUMEHsIThb ranku knacca npoyHocTv 4 no [OCT P
52628, nmameTpoM cBbille 48 MM - U3 MaTepuana He Huwke rpynnbl 02 no FOCT
18126.

[ns dyHaameHTHbIX 6onToB AvameTpoM A0 48 MM 13 ctanm mapku 09M2C un
apyrvx ctanei no [OCT 19281 crieayeT NPUMEHSATb raviku Kracca npoYHOCTU He
Hwke 5-ro no [OCT P 52628, auameTpoM cBbile 48 MM - U3 MaTepuarna He Hibke
rpynnbl 05 no[OCT 18126. [onyckaeTcs MpUMEHATb ranlku M3 CTanm Mapok,
npvHUMaembIx Ans 6onTos.
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5.10 Ons wapHupoB, KaTkoB M GonToB, paboTalwmx B KayecTBe LLAPHUPOB, a
TaKke MOAKNagHbIX JMCTOB NoA KaTkW, criedyeT NpUMeHsTb nokoBku no Cr1
35.13330.

(M3meHeHHas pepakuus, Mam. N 1).
5.11 N9 Hecywmx 3MeMEHTOB BUCSYMX MOKPBITUMA, OTTSXKEK OMop BO3AOYLUHbIX
TMHUIA  3neKkTponepeaaYn, pacnpefenuTeribHbIX YCTPOUCTB, KOHTaKTHbIX CeTeit
TpaHcnopTa, MayT u GalleH, a Takke HanpsraeMblx 3M1eMEHTOB B NpeABapuUTenbHO
HanpshKeHHbIX KOHCTPYKLMSX CrieAyeT NPUMEHSITb:

KaHaTbl cnupanbHble no FOCT 3062; FOCT 3063; FOCT 3064;

KaHaTbl ABoviHou cBmBkM No FOCT 3066; TOCT 3067; FOCT 3068; TOCT 3081;
FOCT 7669; TOCT 14954;

KaHaTbl 3aKpbiTble Hecyume no FOCT 3090; FOCT 18901; OCT 7675; FOCT
7676;

nyykn W nNpsgu napannenbHbiX NPOoBOMoK, OpMUPYeMbIX U3 KaHaTHOW
NpOBOIIOKK, yAoBreTBopsioLLel TpeGoBaHusim FOCT 7372.

5.12 ®usunyeckune XapakTepuUCTUKN MaTepuarnos, MpUMEHAEeMbIX ANA CTallbHbIX
KOHCprKLWIVI, cneayet npuHUMaTh CornacHO NpUIoXXeHuto r.

6 PacuyeTHble XxapaKTepuCTUMKNU maTtepuarnoB u
coeAUHEHUN

6.1 PacyeTHble CONpOTUBIEHNS NpokaTa, rHyTbix Npodouneit u Tpyd Ans pasnuyHbIX
BWOOB  HanpsbKeHHbIX COCTOSHMW  criedyeT onpefdenatb No  dopmynam,

npuBeseHHsIM B Tabrvue 2, e HOpMaTWBHble COMPOTUBREHUS Rum U Ry
crieayeT NPUMHUMaTh COrMacHo CTaHAapTaM U TEXHUYECKUM YCIIOBUSIM.

Tabnuua 2

HanpsixeHHoe cocTosHWe PacueTHble
COMpPOTUBNEHUA MpokKaTa
n Tpy6

PacTsxeHue, cxaTve, nsrmb:

no npegerny Teky4ecTu -

VT R_y = R_yn ¥

Mo BPEMEHHOMY COMpPOTUBIEHNIO _
Ry = Ry fvm

Cnosur B
R, = 0,58}%},,, f Y

CwmsaTtue:

TOPLIEBOW MOBEPXHOCTM (MPW HAaNMYUM NPUrOHKK) R O=R |
p = S Ym

MECTHOE B LIUIMHAPUYECKMX LWapHUpax (Landax) npu R =05R
NAOTHOM KacaHun p T2

[vameTpanbHoe cxaTtue KaTkoB (npu cBoOOOHOM
KacaHuM B KOHCTPYKLUMSIX C  OrpaHU4eHHoOM
NoABMXHOCTbIO)

Rog =0,0258, fyy

3HayeHust k03(ULIMEHTOB HAAEXHOCTU MO MaTepuany (‘) MmpokaTa, HyTbIX
npodwneli n Tpy6 cnepyeT NpvHuMaTh no Tabrmue 3.

Tabmvua 3
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FocynapCTBEHHbIVE CTaHOApT WM TEXHUYECKUE YCIOBUS Ha
npokar v Tpybbl

KoadpdmuneHt
HaeXHoCTN Mo

marepuarny Ty

[OCT 27772 (kpome ctanen C590 u C590K) n pgpyras
HOpPMaTMBHast [OKyMeHTauus, WCMonb3ylolwasa npouenypy
KOHTpOns cBOMCTB npokata no FOCT 27772

1,025

[na npokaTta ¢ npegenom Tekydectu cebiwe 380 H/mMm2 no 1,100

[OCT 19281, ansa Tpy6 no FOCT 8731

Ona ocTtanbHoro npokata u Tpyo, 1,050

TpeﬁOBaHMﬂM HaACTOALLMX HOPM

COOTBETCTBYHOLLMX

Ona npokata u Tpyb, nocTaensemblx no 3apybexHoit| 1,100

HOpPMaTUBHOW AOKYMeHTaLum

3HayeHWst HOPMaTUBHBIX U PACHETHBLIX CONPOTUBIEHWIA NPU PACTSKEHUM, CXaTUN
1 n3rnbe nMCTOBOTO, LUMPOKOMONIOCHOTO YHMBEPCANbHOrO U (haCoOHHOMO Mpokarta
npuBegeHbl B Tabmuue B.5, Tpy6 - B Tabnuue B.6.

3HaveHus pacyeTHbIX COI'IpOTVIBl'leHVIVI npokata CMATUO TOleeBOVI
NOBEPXHOCTH, MeCTHOMY CMATUO B UunnnuHgpu4eckmnx LapHupax n
AnameTpanbHOMY CXaTUo KaTKoB npueeeHbl B Tabmvue B.7.

6.2 PacyeTHble COMPOTMBIIEHUS THYTbIX Npodwnent cneayeT NpuHMMaTb paBHbIMU
pacyeTHbIM CONPOTUBIIEHNAM NIMCTOBOIO NPOKaTa, N3 KOTOPOro OHW U3rOTOBIIEHbI.

6.3 3HayeHVs pacyeTHbIX COMPOTMBIIEHUA OTIMBOK W3 YIMepoaucToW cTanm
crieayet npuHUMaTh no Tabmuue B.8.

6.4 PacyeTHble COMPOTUBIEHWUSI CBapHbIX COEOVHEHWA ANA pa3nnyHbIX BMOOB
COEAVHEHWIA M HanpsPKeHHbIX COCTOSIHUI criefyeT onpefensTb no opMynam,
npuBegeHHbIM B Tabrmue 4.

Tabnvua 4
CaapHble HanpspkeHHoe Xapaktepuctuka || PacyeTHble
COeAVHeHus! || cocTosiHME pacyeTHoro COMpPOTUBIEHNS!
CONPOTUBIEHNS CBapHbIX
coeanHeHnn
CtbikoBble || CxaTve, pactsikeHve | Mo npeneny( n  _ p
n3rmé npu || TekyyecTu w 7
aBTOMaTU4ECKOW,
MeXaH131pPOBaHHON U
pyyHoM cBapke c
M3UYECKMM KOHTPONEM
KavecTBa LUBa
Mo BpemeHHOMY R =
Wy Ru
COMPOTUBEHUIO
Pactsxenne un  u3mvb || Mo npeneny | »  _qggsp
npu  aBTOMaTUYECKOVA, || TEKy4eCTU WYy
MeXaH13V1POBaHHON U
py4HOI cBapke
Cosur _
Rws - Rs
C yrroBbiMu || Cpes (YCroBHbIN) Mo metanny wsa || » 0,558,y
LBamm wf Vi
Mo mMeTanny E
N Ry, =045R,,
paHuLbl
cnna.neHuns
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MpuMeyaHue - 3HaveHUst KOIMPMLIMEHTOB HAAEKHOCTU MO METanmy LIBA Yy
criefiyeT NpuHUMaTh paBHbIMU: 1,25 - NpU Ry, £ 490 HiMMm2; 1,35 - npu By 2
590 H/mm 2.

PacueTHoe conpoTuBrieHne CBapHOro CTbIKOBOro CoeguHeHUA 3NeMeHTOoB U3
cTanew ¢ Pa3HbIMXN HOPMAaTUBHBLIMW COMPOTUBIIEHMAMU cneayeT NpUHUMaTb Kak
Ana CTbIKOBOro coeguvHeHua u3 cTanM C MeHbLMM 3Ha4vyeHnemM HOpMaTMBHOIo
CONpOoTUBIIEHNUA.

3HaYeHNA HOPMATUBHBIX ( Ryyn ) U PACYETHBIX (wa ) conpoTuUBMeHUn MeTanna
YIMOBbIX LLUBOB NpuBeAeHb! B Tabnuue 1.2

6.5 PacyeTHble COMpoTUBIEHUst OAHOBONTOBOrO COEANHEHUs credyeT onpeaensiTe
no cdoopmyrnam, npuBeaeHHLIM B Tabnuue 5.

Tabmvua 5
HanpsixeHHoe || YcrnosHoe PacuyeTHble  COMPOTMBIEHWS  OAHOBONTOBbLIX
COCTOsiHMe o60o3HaueHve || coeanHeHwit
cpe3y U pacTshkeHuto 6OonNToB || cmMATUIO
KIaccoB NPOYHOCTM coeauHaeMbIx
AreMeHTOB
5,6 58 8,8 (10,9 [[12,9
Cpes 0,42 (/0,41 0,35 |-
P Ry ’ 110,40 By ||
Rbam Rbam Rbam
PacTsxeHune 0,45 |- - -
Ry ’ 0,54 Ry
Rbam
CwmsaTtue:
6onTbl knaccal| _« -
1
ToYHOCTU A Rap B0 &,
GonTbl Knacca -
1,35
To4YHOCTM B 355,
* Ry criepyet onpeaensitb [Nis COBAMHSIEMbIX 3IEMEHTOB W3 CTarM C NpeAesiom
TekydecTn 0o 440 Himm 2,

3HaY€eHUs1 HOPMATMBHBLIX U PACYETHBIX COMPOTUBIIEHUIA CPe3y U PacTSKEHWIO
cTanm 6GonToB B OQHOGOMTOBLIX COEAVHEHMSIX MpuBedeHbl B Tabmvue .5, a
CMSITUIO 3NIEMEHTOB, COeAUHsIeMbIX GonTamu, B Tabrmue I.6.

6.6 PacyeTHoe conpoTMBIieHUe PacTsKeHUo (yHOAAMEHTHBIX U aHKepHbIX 6onToB

Ry, crnenyeT onpenensTb no gopmyne

Ry = 0,8}%},n . 1)

3HayeHusi pacyeTHbIX COMPOTUBIEHUI PacTsHKEHWIO dyHAAMEHTHbIX GornToB
npviBeaeHsl B Tabnvue 7.

PacueTHoe conpoTvereHure pacTspkeHuio U-06pasHbix 60mToB Rppr, ykasaHHbIX
B 5.8, crnegyet onpegenaTb no copmyne

Ry = 0,853%},n . 2
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6.7 PacyeTHoe COMPOTUBIIEHUE PACTSKEHWMIO Fzp  BLICOKOMPOYHBLIX 60MTOB,
yKasaHHbIX B 5.5, cnefyeT onpefensite no gopmyne

R = 0.7 Ry, (3)

roe R@,,_m - HOpMaTmMBHOE COMpoTUBIIEHNE 6onra, npuHMMaemMoe corfnacHo Tabovue
r.8.

6.8 PacueTHoe ConpoTVBrEHNE PacTsXKEHMIO BbICOKOMPOYHOM CTarnbHOW NPOBOIIOKM

Rdh , I'IpVIMeHFIeMOIZ B BMAeE Nny4KoB Unun npﬂneﬁ, crnegyet onpenendartb no (bopMyne

Ry = 0,63R,,. 4)

6.9 3HayeHVe pacyeTHOro COMPOTUBIIEHUS (YCUMWS) PaCTSHKEHMIO CTarnbHOro
KaHaTa cregyeT NpUHUMaTb PaBHLIM 3HAYEHWIO Pa3pbIBHOMO YCWUMWSt kaHaTta B
LierioM, YCTaHOBMEHHOMY rOCYAapCTBEHHbIMU CTaHAapTaMu WM TEXHUYECKUMM
YCMOBMAMW Ha CTarkbHble KaHaTbl, AEMEHHOMY Ha KO3(XDMLIMEHT HagEXHOCTU Mo

mMarepvany ¥, = 1,6.

7 PacyeT 311eMEeHTOB CTaNnbHbIX KOHCTPYKLUUWA
npu LeHTParibHOM pPacTsXXEeHUMU U cXKaTumn

7.1 PacyeT 3f1eMeHTOB CMJIOLLUHOIO Ce4YeHus

711 PacyeT Ha TnNpPOYHOCTb OrfiEMEHTOB W3 CTalMM C  HOPMAaTUBHBIM

COMPOTUBIIEHNEM R}.n £440 H/MM2Z Npy LEHTPanbHOM PacTSHKEHUA UMK CKATM
curon &V criefyeT BbIMOMHATbL Mo chopmyne

N
— <1
JgnR_y')"c ' ©)

Pacuet Ha NPOYHOCTL PaCTAHYTbIX 3NIEMEHTOB, 3KcnnyaTtauna KOTOPbIX
BO3MOXHa W nNocne [OOCTWKeHUA MeTannoMm npeaena Tekyd4ecTu, a TaKxe
PaCTAHYTbIX U CXKaTbIX 3N1IEMEHTOB U3 CTanu C HOPMAaTUBHbIM COMNpPOTMBIIEHNEM

R}.n 7440 H/mm2 criegyeT BbINOAHATL MO dopMmyrie (5) C 3aMEHON 3HaYeHUs R}.

Ha Ry, fy,.

7.1.2 PacyeT Ha NPOYHOCTb CEYEHWI B MeCTax KpenneHns pacTaHyTbIX 3NeMEeHTOB
M3 OAMHOYHBIX YrOrKOB, MPUKPENmsiemMblX OAHOW mnornkon 6GonTtamu, cregyet
BbINOMHATL MO dropmyne (5), @ Ce4YeHUn pacTAHYTOro OAMHOYHOTO Yrornka us ctanm

¢ npepernom Tekydect fo 380 H/MM 2, npukpennsemMoro ogHom nornkoi Gonramu,
NoCTaBlIEHHbIMU B OAMH Psifi MO OCU, PacMoSIOKEHHO Ha paccTosiHUM He MeHee 0,5

& (& - WvpuHa nonku yrornka) ot obyLuKka yronka u He meHee 1,24 (& - gnamertp
oTBepCTUst Ans Gonta ¢ y4eToM MONOXUTENLHOrO AOMycka) OT nepa yrorka, no
dopmyne

N
_?_”31’ (6)
AnRu Yet

rae . = (o Ay f 4y T o).
3neck A, - nrowaab cedeHns yrorka HeTTo;

Anl - nnowagb 4actu ceYyeHuda I'IpVIerI'IJ'IFIeMOI7I MNONKWN yrorka mexay Kpaem
OTBEpPCTUA N NepoMm;

@y, g, B - s .
1 2 18 KO3 LWEeHTbI, NPpUHUMaemMble No TaﬁnmueG

Tabrnvua 6

KoadmumenTe! | 5, auemms KOIPDMLIMEHTOB cty , g U

npu - opHom - 6omTe  WMilnpn 4 >154 we22d npu
paccTosaHn @, paBHOM KOnM4YecTBe GONTOB B PsAY
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1,354* ||1,54 |24 2 3 4

* 1,70 1,70 1,70 1,77 1,45 1,17
as 0,05 0,05 0,05 0,19 0,36 0,47
g 0,65 0,85 1,0 1,0 1,0 1,0

* Torbko Ansi 3NIEMEHTOB PELLETOK (PAacKOCOB M Pacnopok), KPOMe MOCTOSIHHO
paboTatoLLmx Ha pacTshkeHre, NPy TOMLYHE NOSKU [0 6 MM.
O603HaveHws1, NpuHsATbIE B Tabnuue 6:

@ - paccTosiHWe BLOMb YCUNMs OT Kpasi drieMeHTa [0 LeHTpa Gripkaniuero
oTBEPCTYUS;

& - pacCTosAHME BOOSb yCUIUA Mexay LeHTpamMn OTBepCTVIVI.

Mpn pacyete TAr M nosicoB Tpaeepc, anemeHToB onop BJl, OPY u KC,
HEMOCPefCTBEHHO MPUMBIKALWMX K Y3ram KpenneHust NpoBOAOB, a Takxe
3MEMEHTOB, COEAMHSIIOLLWMX B CTOMKAX Y3ribl KPENMEHUs M U PacTsHYTbIX NOSICOB

TpaBepc, KOSPMLNEHT ;1 cnedyeT yMeHblwnTb Ha 10%.

7.1.3 PacyeT Ha yCTOMYMBOCTb 3SIEMEHTOB CMIIOLIHOTO CEYEHUS NPU LieHTparibHOM

ckatum  cunon & ynoeneTBopsioumx TpeboBaHusm 7.3.2-7.3.9, crneayet
BbINOSHATL MO hopmyne

B o
@AR}: Ye '

roe ® - KOa(hMLMEHT YCTOWYMBOCTM MNPU LIEHTParbHOM CxaTuu, 3HaveHue
koToporo npu * > 0,4 cnegyet onpefensaTtb no dopmyrne

P =0,5[a—432 - 39,483 ]f??, ®)

3HaueHune koadmuveHTa & B copmyne (8) crieayeT BbIUUCHSTL MO dopmyre
B=08Tl-a+ER +A2, (9)
roe = }\m - YCINOBHas ITMGKOCTb CTEPXHS;

o uf - KoaddmumMeHTbl, onpeaensemMsle no Tabnuue 7 B 3aBUCUMOCTU OT
TUMOB CEYEHUIA.

Tabnuua 7

Tvn cevenns 3HaveHus
k03 chdm-
LIMEHTOB

O603Ha- || Popma o g

YeHue

a 0,03 0,06
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b —_ _'|._- | L 0,041 0,09
100
| L v
[ N

CTeHKU crnegyeT NpuHUMaThb TUM CeYeHUs « .

MpumeyaHnve - [Ana npokaTHbIX ABYTaBPOB BbICOTONM CBbile 500 MM Mpy pacyeTe Ha YCTOWYMBOCTb B MIOCKOCTM

3HayeHust koadhdmumeHTa ¥, BbluMCIeHHble no  dopmyne (8), cregyet

npuHumaTh He 6onee 7,6/ 32 npu 3HaYEHMsX ycroBHol rbkocTu cebiwe 3,8; 4,4 n
5,8 4N TUNOB CEYEHUI COOTBETCTBEHHO @, & U ¢ .

Mpu 3HauveHusx 7 < 0,4 Ana Bcex TUNOB CEYEHWI [onyckaeTcsl NpUHMMaTh ¥ =

3HaveHus koaddmumeHTa ¥ npreeneHbl B npunoxexnum .

7.14 PacyeT Ha yCTOMYMBOCTb CTEPXHENW W3 OAMHOYHBLIX YrOfKOB creayeT
BbINOMHATL C yd4eTom TpeboBaHui 7.1.3. lpu onpegeneHum MmBKOCTU 3TKX
CTEPKHEN paguyC WHEpLUM CEYEHUst Yrorka W pacyeTHyl [AnuHy cregyeT
npuHMMaTh cornacHo TpeboaHuam 10.1.4 1 10.2.1.

[Mpun pacyeTe NOSACOB N 3NIEMEHTOB PEeLLETKN MPOCTPAHCTBEHHbIX KOHCTPYKLINA
13 OAMHOYHBIX YrONKOB ClieAyeT BbINonHsATL TpeboBaHusa 16.12.

7.1.5 CxaTble 3nemMeHTbl CO CMMOWHbIMA CTEeHKamu OTKpbIToro [-o6pa3Horo
CeYeHusi (PUCYHOK 2) peKOMEHAYEeTCs YKPennsTb MraHkaMy Unn peLueTkow, npu
3TOM JOMKHbI BbITb BbINOMHEHLI TpeGoBaHus 7.2.2;7.2.3;7.2.7n 7.2.8.

PucyHok 2 - [1-o6pa3Hble cevyeHuUsi anieMeHTOB

a) a) &)

__J;j___

a - OTKpbITOE; 6, 8 - yKpenneHHble NaHKaMy Unu peLleTkamm
PucyHok 2 - M-06pasHble ceYeHnst arieMeHToB

Mpn OTCYTCTBMM MI@HOK WM PELIETOK TaKkue 3NeMeHThbl, MOMWMO pacuyeTa no
copmynie (7) B rMaBHbIX MAOCKOCTSX x —x WY~ , credyeT npoBepsaTb Ha
YCTOMYMBOCTL NPU U3MMBHO-KPYTUIBHOI PopME NOTEPU YCTOMUUBOCTU MO chopMyrie

73‘{ 1 (10)
focAR_y'Yc

30ecb @, - KO3dMLMEHT, MPUHMMaEMbI PaBHbIM

©; =1 Npn gy £0,85;



http://docs.cntd.ru/document/1200084089
http://docs.cntd.ru/document/1200084089
http://docs.cntd.ru/document/1200084089
http://docs.cntd.ru/document/1200084089
http://docs.cntd.ru/document/1200084089
http://docs.cntd.ru/document/1200084089
http://docs.cntd.ru/document/1200084089
http://docs.cntd.ru/document/1200084089
http://docs.cntd.ru/document/1200084089

w, =0.68+0,21g; £1 npun ¢ »0,85,

rAe 3HauYeHVe p| CreayeT BbIYUCTIATL Mo dopmyrie
01 =76 {75 (1)

B dopmyne (11) KOI(IMUNEHT £y  CEAYET ONPEAEnsTb  COrMacHoO

ApuUnoXxeHuo O.

7.1.6 CoeavHeHvie Nosica Co CTEHKOM B LIEHTParibHO-CXXaToOM 3fIEMEHTE COCTaBHOMO
CMOLLHOMO CEeYEHUs1 CriefyeT paccuuThbiBaTh Mo copmynam Tabmuubl 43 pasgerna

14.4 Ha cOBUr OT YCIOBHOW NOMEPEeYHON CUrbl Qﬁc , onpegensemon no dopmyrne
(18), npu aTOM KO3PMUMEHT ¥ CrieayeT NPUHUMATDL B MIIOCKOCTU CTEHKM.

7.2 Pac4yeT 3/1IeMEeHTOB CKBO3HOIO ce4yeHus

7.2.1 Pacuet Ha NPOYHOCTL 3JIEMEHTOB CKBO3HONO CeYeHua npu ueHTparnbHOM

pacTshkeHUM W CxxaTun criefyeT BbINOMHATL no dopmyne (5), me 4, - nnowaab
CEYEHUsI HETTO BCETO CTEPXHS.

7.2.2 PacyeT Ha YCTOMYMBOCTb CXaTblX CTEPXHEA CKBO3HOTO CeYeHusi, BETBU
KOTOPbIX COEAMHEHbI MaHKaMu Unn peLLeTkamuy, CrefyeT BbINOMHATL No ¢opmyre
(7); npn aTOM KO3MUMEHT ¥ OTHOCUTENBHO CBOBOAHONM OCK (NEeprneHANKYNSPHON
NMOCKOCTN NMaHOK UNn peLLeToK) crieayeT onpeaensTb no dopmynam (8) v (9) ans

CeyYeHuii Tuna & ¢ 3amMeHoN B HUX # Ha ?\gf . 3HayeHve ?\gf crneqyet onpeaenaTb

B 3aBUCMMOCTM OT 3HaYeHun 3\gf, npuBeaeHHbIX B Tabnmue 8 Anst cTepxHen ¢
YWCIIOM MaHeneit, kak NpaBuro, He MeHee LIECTY.

Tabnvua 8

Tun || Cxema ceveHus }\
ceve- lMpnBeaeHHas MOKOCTb *qf CTEPXHA CKBO3HOMO CEYEHNS
HUS
C nfaHKkamun C pelueTkammn
1 - h2 2 A
Mo Ay T 082(1+ MmNy (12) Ag }‘i' Fat (15)
! Az
roe # = ——— 3
Isjb roe & =10—a;
by
2 2 2
2 Ny = -J?\mx 0821+ s )Xy + (1+n3)251] o =J;\2mx o - Ay ] 4
. (13) Aga ) A
, (16
_dmB Ik (16)
e g R T 2 2
s1%h sdth dl d2
rae o =10——; a3 =10 (
By b3y
¢y Wdy OTHOCATCSA K CTOPOHaM
COOTBETCTBEHHO &y U &)
3 ’ - 2 2 A
y N =P FOB21 I, (14) Ny = Vo +06Ta | (17)
3_/"%\_ 3 Iygb 4
_ln3
x —/{/—l—\\*\—t e T, -
L 3 roe o = IOE
$ b
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O603HayeHus1, NpuHsTLIE B Tabnmue 8:
3\}. - TMBKOCTb CKBO3HOTO CTEPXHS B LIENIOM B NIOCKOCTW, NEPNEHANKYNSIPHON ocn ¥~V ;

Hiqax - HAMBOMbLLAS N3 TMBKOCTEN CKBO3HOTO CTEPXHS! B LIENOM B MIIOCKOCTSIX, NEPMNEHAMKYIISPHLIX OCU x = X WIn
Y-y,

Hp1, Ap2, Ap3 - TMOKOCTVM OTAEnNbHbIX BETBEM Mpy M3MGe B MIOCKOCTSX, NepneHAVKYMsSPHbIX OCsM
COOTBETCTBEHHO 1-1, 2-2 1 3-3, Ha yyacTKax mexay CBapHbIMU LUBAMU UM KpaiHUMK GonTamu, NpUKpennsioLyMm
nnaHkw;

& (&1, by) - paccTosiHve MeXay OCAMU BETBEW;

d , {3 - pasmepsl, onpeaensiemble no pUcyHkam 3 u 4;

A - nnowaab ceveHnst BCero CTepxHs;

Az, Aga - NNOWAAM CEeYEeHMIn PacKOCOB PELLETOK (MpU KPECTOBOW PeLLETKE - ABYX PACKOCOB), PACMONOXEHHBIX
COOTBETCTBEHHO B MMOCKOCTAX, NEPNEHANKYNAPHbIX ocam 1-1 n 2-2;

443 - Nrowagb ceyeHus packoca peLLeTky (NP KPecTOBOI peLLeTKe - ABYX PackocoB), Mexalled B MIocKoCcTH
O[HOVI rpaHu (AN TPEXTPaHHOrO PaBHOCTOPOHHETO CTEPXHS);

Iy, {3 - MOMEHTbI MHEpLUUN CeYeHWsi BeTBeW OTHOCWUTENbHO OCell COOTBETCTBEHHO 1-1 1 3-3 (ans ceveHwin
Tunos 1 1 3);

Iy, Ip7 - TOKe, ABYX YrONKOB OTHOCUTENLHO OCEN COOTBETCTBEHHO 1-1 1 2-2 (Ans cedeHus Tuna 2);

I; - MOMEHT MHEepLWM CeYeHWst OOHOM MIaHKU OTHOCUTENbHO COBCTBEHHOM OCU x — x (DUCYHOK 4; ANst CeveHuit
T1noB 1 un 3);

151, {52 - MOMEHT MHEPLMM CEYEHNSt OHOI W3 MITAHOK, PACTOSIOKEHHBIX B MIIOCKOCTSIX, NEPreHONKYAPHBIX OCAM
COOTBETCTBEHHO 1-1 1 2-2 (AN ceveHns Tmna 2).

Mpumeyanue - K Tvny 1 Takxe criegyeT OTHOCUTL CEYEHMS, Y KOTOPbIX BMECTO LLUBESTIEPOB MPYMEHEHbI ABYTaBpbl,
TpybyaTble n Apyrue npodwmnu Ans O4HOM UM obenx BeTBen; Npy 3ToM ocu ¥ ~¥ un 1-1 fOImKHbI NPOXOAMTL Yepes
LIEHTPbI TSHKECTU COOTBETCTBEHHO CEYeHUs B LIESIoOM U OTAENbHOWM BETBU, a 3HayeHust # U Ay B dopmyne (12)

[OmkHbI 06ecneunTb Hanbonbluee 3Ha4YeHne }\Qf .

PacuyeT Ha yCTONYMBOCTb CKBO3HbIX CTEPXHEN C YMCIIOM NaHEeNen MeHee LLIecTu
[0MNyCcKaeTCs BbIMOMHATL:

npu NaHKax - Kak pacyeT paMHbIX CUCTEM;

npw peLueTkax - cornacHo TpeboBaHusm 7.2.5.

7.2.3 B CKBO3HbIX CTEPXHAX C NNaHKaMM YCTOBHAs MBKOCTb OTAENLHON BETBU Fy

, g7 UM Rz (CM. HA y4acTKe MeXay CBapHBIMM LBAMW UIM KpaiiHUMU GonTamu,
NPUKPENNAOLLMMMK NNAHKK, AoMmkHa 6bITb He Bonee 1,4.

Mpy HanMuMM B OZHOM M3 NIOCKOCTEN CMIIOWHOMO fMCTa BMECTO MaHoK (CM.
pycyHok 2, 6 ¥ B) MMBKOCTb BETBM CrieayeT BbIYUCISATb MO Paguycy MHepLun
MOSyCEYEHNSI OTHOCUTESBHO €ro LLeHTParbHOM OCH, NepreHAUKYISPHON NoCKOCTH
MriaHoK.

7.2.4 B CKBO3HbIX CTEPXHAX C pelleTkamy MOMUMO pacyeTa Ha yCTOMYMBOCTb
CTEepXHsi B LEMOM crieqyeT npoBepsTb YCTOMYMBOCTb OTAENbHbLIX BETBeW Ha
yyacTkax mexay ysnamu. [pu HeoBxoanmocTV credyeT yyuTbiBaTb BRMSHUE
MOMEHTOB B Yy3fax, HanpumMep OT PacLIeHTPOBKW 31IEMEHTOB PeLLETKN.

B CKBO3HbIX CTEPXHSIX C peLLeTKamu ycrioBHasi TMGKOCTb OTAENbHbIX BeTBew
Mexay yanamu forkHa 6biTb He Gonee 2,7 U He JOKHA MPeBbIlLATb YCIIOBHYIO

NpVBEQEHHYI0 TMBKOCTb ?\gf CTEPXHS B LIENOM.
[onyckaeTcsi npuHuMaTh 6onee BbICOKME 3HA4YEHUS YCINOBHOM rMOGKOCTH BETBEW,

HO He Goree 4,1 NPU YCrOBUK, YTO PAcYET TaKMUX CTEPXKHEN BbINOMHEH COrMacHo
TpeboBaHusim 7.2.5.
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7.2.5 PacyeT CKBO3HbIX CTEPXHEN C pelleTKamu C Y4EeTOM YKasaHHbIX B 7.2.2 u
7.2.4 ponyleHwii cnegyeT BbINOMHSATL Mo dopmyne (7) ¢ 3aMeHoi B Hell 3HaYeHus

R}. Ha R}.d =(01R}. .

Mpy 3TOM KO3PMLIMEHT YCTONUMBOCTU | ANA OTAENbHON BETBU MpU X;, £27
crieayeT NPUHMMATB paBHbIM 1,0, a Npu 3 2 3,2 - onpeaensiTs no dopmyne (8) npu
pacueTHor annHe Iy =070y, me I, - anvHa BeTBM (Ha pucyHKe 3, a [iNMHa BETBY
-24).

PucyHok 3 - CxeMbl peLieToK CKBO3HbIX CTEPXHEN
a) 6) B) r)

) d ) d

P
3

b b b b

[

21,
1y
\/

a - TpeyronbHasi, 6 - TpeyronbHasi ¢ pacrnopkamu, 8 - KpecToBasi, 2 - KpecToBasi C
pacnopkamu

PucyHok 3 - Cxembl PeLLeToK CKBO3HbIX CTEpXHEN

PucyHok 4 - CKBO3HOM CTepPXXeHb € NNaHKamu

PucyHok 4 - CKBO3HOW CTepXeHb C MriaHKamMu

B uHTepBane ycnoBHbIx rmbkocTen 2,7 < XE, <.3,2 3HaueHve @] [AOonyckaetcs

onpeaenaTb NUHeHoN nHTepnonaumnen mexay 1,0 u sHaveHrem ¢ npu X;, =3,2.

7.2.6 Pacuyer cTepxHeli COCTaBHbIX CEYEHUA W3 YronkoB, LUBENNEpPoOB W Ap.,
COEMVHEHHbIX BMMOTHYIO WNM 4Yepe3 MpPOKMagku, crnegyeT BbIMNOMHATbL — Kak
CMJIOLIHOCTEHYATbLIX MPU YCIIOBUW, YTO YHaCTKWN MeXay COeAUHSIOLMMM CBapHbIMU
LUBaMMN MMM LleHTPaMu KpaHux 60NTOB He MPEeBbILIAIOT AN CxXaTblX anemeHToB 40
i n ana pactaHyTbix 80i. 34ecb paguyc WMHEpLUMM CeYeHus i-ro yrorka unm
lwBenrepa criedyeT nNpuHUMaTb AN TaBPOBbIX UMM ABYTABPOBbIX CEYEHUA
OTHOCUTENbHO OCW, MapannernbHOM MIOCKOCTU PacnonoXeHWst NpoKnadok, a Ans
KPECTOBbIX CEYEHWUI - MUHUMATTbHbINA.

Mpyn aToM B NpeAenax AnvHbl CXaToro afiemMeHTa cregyeT npeaycMaTpuBaTth He
MeHee BYX NPOMEXYTOYHbIX CBA3EW (MPOKNafokK).

7.2.7 PacyeT coeguHUTENbHbIX NIaHOK U 3N1IEMEHTOB PELLEeTOK CXaTbIX CTep)KHeVI

CKBO3HOTO CEYEHMS! [JOMKEH BBIMOMHATLCS Ha YCIIOBHYIO nonepeyHyto cuny €.,
NPUHUMAEMYIO MOCTOSIHHOM MO BCEV ANMHE CTEPXHS U OnpeaensieMyio no gopmyne

Qs = 7151078 (2330~ B/ R, )N/ 0, (18)
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rae N - npoOorbHOe yCunme B CKBO3HOM CTEPXHE;

¥ - k03(hdMLMEHT YCTOMYMBOCTU MPU LEHTPanbHOM CXatun (Ans ceveHus
Tuna ), NPYHUMaeEMbIii NMpy pacyeTe CKBO3HOTO CTEPXHS B MIIOCKOCTU NIAHOK Uin
peLleToK.

YCroBHyto nornepeyHyto cuny 5. CriefyeT pacnpeaensite:

NPy HamMuMM TOMNbKO COEAMHUTENbHBIX MMaHOK (PELIeTOK) - MOPOBHY Mexay
nraHkamm  (peleTkamu), nexalmmuM B NIOCKOCTSX, NMEPNEeHAUKYNSPHbIX OCH,
OTHOCUTENbHO KOTOPOI NPOM3BOAUTCS NPOBEPKa YCTONUMBOCTMY;

Npy HanM4yMn CIIOWHOMO NMCTa U COEOQUHUTENbHBIX MIaHOK (PeLLeTok) -
nonofniaMm Mexay INMCTOM W NnaHkamu (pelleTkammu), nexalyimMv B NIOoCKOCTSX,
napannesnbHbIX UCTY;

npu pacyeTe paBHOCTOPOHHUX TPEXrPaHHbIX CKBO3HbIX CTepxHen - paBHon 0,8

o ' ANA K&XO0M CUCTEMbI COBAMHNTENbHBIX MIAHOK (PeLETOK), PacronoXKeHHO! B
OLHOW rpaHu.

7.2.8 PacyeTt coeguHUTErNbHbBIX MITaHOK 1 X MPUKPENIeHnA (CM. PUCYHOK 4) JOIDKeH
BbINOMHATLCA KaK pacyeT anemMeHToB 6e3packocHbiX ¢epM Ha COBMeCTHoe

AefcTBME CUMbl F; , cpesablBaloLLEn NnaHKy, 1 MoMeHTa A ; , usrvbaroLero nnaHky
B e NSIOCKOCTH, 3HAYEHMs KOTOPbIX CieayeT onpeaensTe No opMyram:

Fy =00y 10, (19)
M, =0Q0,12, (20)

rae 5 - yCrioBHasi norepeyHas cura, NpUXoAALLAsSCs Ha NITaHKy OLHOM rpaHu.

7.2.9 PacyeT 9nemMeHTOB COeOMHUTENbHbIX PEeLeTOK COCTaBHbIX CTEepXHen
crieayeT BbINOMHATL Kak pacyeT 3NIEMEHTOB PeLLeTOK nrockux cdoepm. Mpu pacueTe
packocoB PELLETOK MO PUCYHKY 3 ycunve B packoce crieflyeT onpeaensTb Mo
dopmyne

Ny =@, dib, (21)

roe ¢y - KoadpdmUmMeHT, NpuHUMaemblii paBHbIM: 1,0 4Ns peLeTkn no pucyHky 3, a,
6 1 0,5 - No pucyHky 3, B;

Qs - YCIioBHas nonepeyHaa cuna, npuxoadliasaca Ha O4HY NMiOCKOCTb peLUeTKn.

Mpn pacyeTe packoCOB KPECTOBOW peLleTKM C pacrnopkamu (PUCYHOK 3, T)

crepyeT yuuTbiBaTb [OMONHWTENbHOE Yycunme Mgz, BO3HMKalOLEEe B KaXaom
packoce oT 0bxaTusa BeTBeil 1 onpeaensieMoe no opmyne

Nog =oaNpdg 14, (22)

roe oig = ds‘f f(2b3 +d3) -3pecb &, Iy, d - pa3amepbl, ykasaHHbIe Ha pUcyHke 3;
Ny - ycurvie B OQHO BETBU CTEPXHST;

As, 4 - nrowaab ceyeHuss oAHOTO packoca W OfHOM BETBY COOTBETCTBEHHO.

7.2.10 PacueT cTepxHen, NpeaHa3HayYeHHbIX AN YMEHbLUEHVS PacyYeTHON AMMHbI
CXKaTblX 3MEMEHTOB, [OfKeH BbIMOSMHATLCA HA YCUnMe, paBHOE YCIIOBHOW
nonepeyHo cure B OCHOBHOM CXaTOM 3fieMeHTe, onpeaensiemMoit no dopmyne
(18).

PacueT pacnopok, npeaHa3Ha4eHHbIX ANA YMEHbLUEHWUS] pacyYeTHOW ANMvHbI
BETBEW KOMOHH B MMOCKOCTU, NEPNeHANKYNAPHON NMOCKOCTW NONepeYHbIX pam, npu
HamMM4un Harpy3ok OT MOCTOBbIX WM MOABECHbIX KPaHOB, CrieAyeT BbIMOMHATL Ha
YCIOBHYIO MonepeyHyto cuny, onpeaensiemyto no copmyne (18), rae 3HadeHne I
creayet MpUHMMAaTb PaBHbIM CyMME MpPOAOSbHBIX CUM B [ABYX BETBAX KOMOHH,
COEAVHEHHbIX PacroOpKON.

7.3 NNpoBepKa yCTOMYMBOCTU CTEHOK U NOSICHLIX JINCTOB
LeHTPanbHO-CXKaTbIX 3JIEMEHTOB CMIOLIHOIO ceYeHus
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7.3.1 Tlpy NpoOBEpPKE YCTOMHMBOCTU CTEHOK B KAYECTBE PACHETHOM BbICOTbI #yf
crepyet NpUMHUMAaTh (PUCYHOK 5):

PucyHok 5 - PacuyeTHble pa3mepbl CTEHOK, CBECOB MOJSIOK, MOSICHbIX
JINCTOB B NPOKaTHbIX, COCTABHbIX U FTHYTbIX Npodunax

SR,

b,
1
: 1
- [ >
g t, £
-
~E L S

hes
b
h

by,

bef

by by ber b Al
1 1
» — =
& 3 L
> e & 3 <
—_—
by b by b
S 7
=
%
¥ te =

PVICyHOK 5 - PacueTHble pa3mMepbl CTEHOK, CBECOB TMOJSIOK, MOACHbIX JIMCTOB B
NPOKaTHbIX, COCTaBHbIX N THYTbIX I'IpOd)VIJ'IﬂX

MOJHYIO BbICOTY CTEHKW - B CBAPHbIX 3N1eMeHTaXx;

paccTosaHne mexay OrmxanLmMmMm K OCK aremeHTa KpasiMn NOACHbIX YroyfikoB - B
3neMeHTax c q)pI/IKLI,I/IOHHbIMI/I NOACHbIMN COeQNHEHUAMU,

paccTosiHue Mexay Havanamm BHYTPEHHUX 3aKpYrneHW - B MpoKaTHbIX
npogmnax;

paccTosiHMe Mexay Kpasimm BbIKPYXeEK - B THYTbIX NPOGMnsX.
7.3.2 YCTOMYMBOCTb CTEHOK LIEHTPanbHO-CXaTblX 3/IEMEHTOB CMNIIOLIHOMO CEeYEHNs
cregyet  cuyutatb  0GecrnedeHHon, ecrnM  ycroBHasi  TMOKOCTb  CTEHKM

Moy = (hgr 12,0 JRy I E e npesbiluaeT 3HauUeHNit NpeaenbHOil YCIOBHOM rMBKOCTH

P » OMPEAENAEMbIX MO OpMyNam TabmmLibl 9.

Tabnumua 9

CeueHune YcnosHas || MNMpenensHas  ycroBHas  rmbkocTb
rMobKocTb j\u
anemenTa || CTEHKM “uw
A
<2 s

T 130 +0,15% 23)

>2 120+ 0,357 <23 (24)

- 3 1 1,2 (25)
1 104027 <16 (26)

bers


/picture/get?id=P011E&doc_id=1200084089

E E - : :

>0,8

0,85+0,19% <16 (28)

| | 08X <4 (0,40 +0,07M)1+ 0,25 2= By iy )

(29)

O603Ha4eHus1, NpuHATLIE B Tabnmue 9:

* - ycroBHas MGKOCTb drieMeHTa, MpuvHUMaemasi B pacyeTe Ha
YCTOMYMBOCTb NPU LIEHTParibHOM CxXaTuu;

by - wWvpuHa nomnku Taepa.

Mpumeyanus

1 B kopoBYaTOM CEYEeHUN 3HaueHue *,,, CcreayeT onpedensTs AN
NracTUHOK, PacronOXeHHbIX NapanmernsHO NoCKOCTH, B KOTOPOW NpoBEPsieTCst
YCTOMYMBOCTb 3rIEMEHTA B LIENIOM.

2 B TaBPOBOM CeeHUn [OmkHO cobriopatbes yenosue 1< &y figy £2; npu
* < 0,8 unn 3 >4 B dopmyne (29) crnegyeT NpMHUMaTb COOTBETCTBEHHO # =0,8
wm x =4.

3 3Hak "1" B dhopmynax O3Ha4YaeT, 4YTO 3HayeHue qu B Cny4ae ero
npeBbilleHUss Mpu  pacyeTe no copmMyne criegyeT MpUHMMaTh  PaBHbIM
yKazaHHOMY B MpaBoii YacTw.

7.3.3 CTeHKU LieHTparbHO-CXXaTbIX 31IEMEHTOB CMIIOLLHOTO CeYeHMs! (KOMOHH, CTOEK,
ofnop M T.N.) Npu X, 223, Kak NpaBWro, CrieayeT YKPennsTh nonepeyHbIMM

pebpamut KECTKOCTU C LWaromM OT 2,5k, [0 3%y, Ha KaxOdoOM OTMPaBOYHOM
3nemMeHTe JOMKHO BbITh He MeHee ABYX pebep.

B cnnowHocTeH4YaTbIX BETBAX KOSMIOHH CKBO3HOIO CeYeHusi pe6pa XECTKOCTU
[AO0nycKkaeTCA YyCTaHaBnMBaTb TOSIbKO B Yy3rax KpenneHus CoeanHUTESbHbIX
peLLeTOoK (MaHok).

B cTeHKe, YKpenneHHOW TOMbKO MOMepeyHbIMM pebpamu, LmpuHa WX
BbICTYyNatolen 4acTut &, [AomkHa GbiTb ANS MapHOTO CUMMETpUYHOTO pebpa He

MeHee (kgf /30+40) MM, Anst OQ4HOCTOPOHHero pebpa - He MeHee (kgf /20+50) mm;

TonuyHa pebpa £, AomKHa GbiTh He MeHee 28y (R [ E

CTeHKU JonycKkaeTcsl YKpennsaTb OAHOCTOPOHHUMM MornepeyHbIMu pebpamu
XECTKOCTU U3 OfMHOYHBLIX YrOMKOB, MPUBAPEHHBbIX K CTEHKe nepoM. MomeHT
MHepUuM Takoro pebpa, BbIYUCMSIEMbIA OTHOCUTENBHO OCM, COBMaAAKWENn C
6rvxaniieit K pebpy rpaHblo CTEHKW, AOIKeH ObiTb He MeHee YeM AN napHoro
cUMMeTpuYHoro pebpa.

7.3.4 B UeHTpanbHO-CXaTblX 3MeMeHTax [BYTaBPOBOrO CEYEHWUS C pacyeTHOW

BbICOTOW  CTEHKM kgf B Cry4Yae YKpenneHus CTEeHKW MpoAonbHbIM pebGpoM

XECTKOCTW. DACMONOXEHHbIM NMocepeanHe U MMEKLLMM MOMEHT MHEPLUN CeveHns

IrI ¢ -

L npm 7 26, cneayeT 3HaYeHue Ay, , YCTaHOBMEHHOE B 7.3.2, yMHOXUTb Ha
kgff'w

KoadppmuneHT

IrI

I
p=1+04—f1-01—L
kgff'w kgff'w i (30)
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Mpu pacnonoxeHun pebpa ¢ OAHOW CTOPOHbI CTEHKWU €ro MOMEHT WMHepLiMn
crepyeT BbIYUCHATb OTHOCWUTENBbHO OCW, coBnafatolen ¢ Grmxaniiei rpaHbio
CTEHKMN.

B criyyae BbINonHeHWst mpogonbHoro pebpa B BUge rodpa CTEHKW Mmpu

BbIUCTIEHUN ¢ CrIEyeT yUUTbIBATb PA3BEPHYTYIO ATMHY rodpa.

I'Ipop,oanble pe6pa XEeCTKOCTWU criegyeT BKIM4YaTb B pacHeTHble CeYvYeHUdA
SJIEMEHTOB.

MuHVMManbHble pa3Mepbl BbICTyNaloLLel YacTu NPoAonbHbLIX pebep XecTkocTh
crepyeT NpYHMMAThL Kak Ans nonepeyHbIx pebep cornacHo TpeboBaHuam 7.3.3.

7.3.5 B cnyyasx korga ¢hakTUYecKoe 3HaYeHWE YCIOBHOW TMOKOCTU CTEHKM Xw

NpeBbLILAET MPENEnbHOE 3HAYEHNE Fuy, BLIYMCIIEHHOE MO dopMynam (23)-(29)
Tabmmubl 9, NpoBepKy YCTOMYMBOCTM 3remeHTa no copmyne (7) Aonyckaercs

BbIMOSIHATL C  y4eToM pacueTHon yMeHbLIJeHHOVI nnowaan  ceveHus Ad:
onpeaeneHHon cornacHo 7.3.6.

7.3.6 MNpn pacyeTe LEHTPanbHO- N BHELIEHTPEHHO-CXaTbIX CTEPXHEW CMMOLLUHOro
ceyeHust B cryyasix, korma dakTUieckoe 3HaYeHue YCMOBHOW MMOKOCTW CTEHKW

Ry =(Ugr 18,) /Ry 1 E npesbilugeT (Mp1 LEHTPanbHOM CxaTin He Boree yeMm B 2

pasa) 3HauyeHWe npefernbHOM YCMOBHOM MMBKOCTU CTEHKU Hyy, MOMyYEHHoe
cornacHo TpeboBaHusam 7.3.2, a Takke 9.4.2 1 9.4.3, B hopmynax (7), a Takxe (109),
(111), (115), (116), (120) wn (121) ponyckaeTcsi NPUHMMATbL PacYETHYH
YMeHbLLUEHHYIO NroLaas ceveHust A; B3ameH A.

3HaveHve 3 criegyeT BbIMMCHATH MO hOpMynam:

AnsA OBYTaBPOBOro U LWBENIepHOro ceyeHun

Ay = A=y —hgdty, (31)

ana Kopoﬁanoro ceveHuna:

npu UeHTpanbHOM CXxXaTumn

Ag = A= 200y kgt — 20y —bg)ty; (32)

npv BHELLEHTPEHHOM CXXaTun

Ay =A- 2(kef —hg (33)
B dopmynax (31)-(33) o603HaueHo:

kgf Mkd - pacyeTHaa U yMeHblUeHHaa BbICOTa CTEHKW, pacnono»(eHHon
napannesnbHO NNIOCKOCTH, B KOTOpOﬁ nposepseTca yCTOVI‘-II/IBOCTb;

Byr1 W by - pacyeTHas 1 yMeHbLUEHHas WMPUHA Nosica KOPOBUATOro CedeHus,
PacrnorioXeHHOro  MepreHaVKynapHO  MIIOCKOCTK, B KOTOPOW  MnposepsieTcs
YCTOMYMBOCTb.

3HaueHne %3 B LEHTPanbHO-CXaTbIX 3MeMeHTax crnegyet BblYUCTATL MO
dopmynam:

Ana ABYTaBpPOBOro cevyeHns

By =t [P — oy { R — Dy, — 12 -0,158)] EEIR}, , (34)

rae npu x> 3,5 cnegyeT npuHnmath k= 3,5;

Ans kopob4yaToro ceveHus
hy = f’w[j\uw - (Xw "riuw E 1)(j\uw -29-02%+ O:TXW)].JE-"’ R_y s (35)

rae npu x > 2,3 cnepgyeT npuHnMaTh k= 2,3;

AnA wBennepHoro cevyeHna
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kg =f’wiuw EIR}! . (36)

3HayeHust U qu B dhopmynax (34)-(36) Ans LeHTpanbHO-CXaTblX 3NIEMEHTOB
criegyeT NpUHYMAaTh CorracHo TpebosaHusM 7.3.2. Mpy BLIMMCTIEHUN 3HAYEHUST #;
AnA KopoBUaToro ceyeHusi Mo chopmyrie (35) BMECTO A, fy, Py M Ay, CriemyeT
NPUHMMAaTL COOTBETCTBEHHO &y, I7, iuﬂ n Xf,l =Byt /27 )Ry T E | ipu aTOM
3HaveHne iufJ cnenyet onpeaensTb cornacHo Tpe6osaHuam 7.3.10.
3HaveHve #; [ONA  BHELEHTPEHHO-CXATblX 3MEeMEHTOB [BYTaBpOBOMO W
KOopoB4aToro ceveHun cneayeTt BbIMUCTATL NO POPMyriamM COOTBETCTBEHHO (34) 1

(35); Npn 3TOM B 3TUX POPMyrax 3HAYEHMA * = h, U hy,, CredyeT NPUHMUMATh
cornacHo Tpe6oBaHusim 9.4.2.

7.3.7 Tpn npoBepke YCTOMYMBOCTM MOSACHBLIX MACTOB B KavyecTBe pacyeTHOW

LWMPYHBI CBECA 257 CrIEAyET NPUHAMATH PacCTOsHME:
OT rpaHN CTEHKM 40 Kpasi MOSICHOTO NMCTa (MOJKKM) - B CBAPHbIX dNIEMEHTaXx;

OT oCcu KpaVIHeI'O bonTa B nosice fo Kpaa noACHOro fncta - B afieMeHTax C
CprIKLl,VIOHHbIMVI NOACHbIMWU COeaUHEHUNAMMU;

OT Ha4ana BHYTPEeHHEero 3akpyrneHnsa 40 Kpasa Nosfku - B NPOKaTHbIX I'IpOd)MJ'IﬂX;

OT Kpast BbIKPYXKM 40 Kpasi MOMKM - B THYTbIX NPOgMnsx (CM. .

7.3.8 YCTOMYMBOCTb MOSICHBIX JIMCTOB WM MOMOK LIEHTParbHO-CXaTbIX 3/IEMEHTOB
CMJIOLHOTO CeYeHus criefyeT cuutatb obecneyeHHON, ecnn ycrioBHas rmbKocTb

ceeca nosca  (nomku) Ay =B /270, [RyTE  he  npesbiwaer  aHaueHwit

npegernbHoi YCroBHON rMBKOCTU cBeca nosica (Mornku) Mf, onpepensieMbix no
opmynam Tabnmubl 10, B KOTOpbIX Npu 3HaveHusix * < 0,8 wmm 3 >4 cnepyet
NPUHMMAaTb COOTBETCTBEHHO # =0,8 urn % =4.

7.3.9 B UeHTpanmbHO-CXaTbiX 3NeMeHTax KopobuaToro ceyeHus npenerbHyo
YCIIOBHYHO MMBKOCTb MOSICHOMO IMCTa Yyr 1 CriefyeT NpuHMMaTh no Tabmue 9 kak

AMNsl CTEHOK KOPOBYATOro CeyeHus: Xuf,1 = byt (g ) Ry IR

7.3.10 BbicoTa oTrnba nomnkm (CTeHKM) g (CM. PUCYHOK 5) AommKkHa BbITb He MeHee

0,3bgf B 3MIEMEHTaXx, He YCUNMEHHbIX NaHkamu, 1 O,Zbgf - B 3NIeMeHTax, YCUMEHHbIX
nnaHkamu (cm. Tabmmuy 10); npy aTom TonuwmHa pebpa pomkHa 6biTb He MeHee

2an R}, 1B
7.3.11. Tpy Ha3Ha4YeHUM CEYEHWNIN LLeHTParibHO-CXaTbIX 3NEMEHTOB NO NpeAenbHoN

rmbkocTu (B COOTBETCTBUU C TpesOBaHI/IﬂMI/I 3Ha4yeHna npeaerbHbIX YCIOBHbIX

MBKOCTEN CTEHKN #yy U MOSICOB ?xuf(ﬁ\uﬂ), onpenensieMbiXx COOTBETCTBEHHO MO
Tabnuuam 9 n 10, gonyckaeTcsl yBenMUMBAaTb YMHOXEHMEM Ha Ko3dpuLMeHT

qffoARy fN, HO He Bonee yem Ha 1,25.

Tabrvmua 10

CeueHne MpenensHas ycroBHas
mbkocTb  cBeca  (oTrvba)

nonkwu Xuf npu  rmbkoctu
anemeHTa 0,8 < 3 <4

] 0,36 + 0,10
(37)

[_ [_ E E 0,43 +0,08% %)
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| | 0,40 +0,07R
(39)

b, i 0,35+ 0,193
= (40)
|
I
O603HayeHune, npuHsiToe B Tabnmue 10:
% - ycrioBHas MGKOCTb drieMeHTa, MNpuvHUMaemass B pacyeTe Ha

YCTONYMBOCTb NPU LLEHTParnbHOM CXaTuu.

Mpumevanue - [ina cBecos (OTrMOOB) NOMOK (CM. PUCYHOK 5) npenenbHble

3HAYEHMs YCIIOBHOM TMBKOCTU Xuf, BblYMCMEHHble no copmynam (37) u (38),
creayeT yMHoXaTb Ha koaddmumeHT 1,5, a no dopmyne (39) - Ha 1,6.

8 PacueT aneMeHTOB CTanbHbIX KOHCTPYKLUIA
npu nsrnode

8.1 O6wmMe nonoxeHnA pacyeTa

B 3aBMCUMOCTM OT Ha3Ha4YeHMs1 N YCIIOBUIN IKCMNMyaTaLum KOHCTPYKLIMA pacyeT
n3rnbaembix anemeHToB (6anok) crieayet BbIMOMHATL 6e3 yyeta UM ¢ ydyetom
nnacTuieckmx gedopMaumnii B COOTBETCTBUW C MOAPA3AENeHNeM 3MeMeHTOB Ha
Tpu Knacca cornacHo 4.2.7.

Banku 1-ro knacca criepyeT NPUMEHsTb Ans BCEX BWAOB Harpysok u
paccuuTbiBaTb B npepenax ynpyrmx gedopmMauui; 6anku 2-ro u 3-ro Knaccos
crnefyeT MNPUMEHSTb AN CTaTUYECKWX Harpy3oK W paccuuTbiBaTb C Y4eToM
pasBUTMS NnacTUyeckux aedopmarmi.

Banku kpaHoBbIX nyTen nog Kpabl rpynn pexumoB pabotbl 1K-8K no FOCT
25546 npu pac4eTe Ha NPOYHOCTL CreflyeT OTHOCUTBL K 1-My Knaccy.

BuctanbHble Ganku crnegyeT OTHOCWUTb KO 2-My Knaccy W pacCcuyuTbiBaTb C
Y4E€TOM OrpaHUYeHHbIX NacTUdHeckux nedopmMaumin B CTEHKE, 3HAYEHWUS KOTOPbIX

creayeTt onpeaensTb NPy AOCTWKEHWUM PacHETHOTO COMPOTUBMEHUS R}.f B Mnosicax,
BbINOSHEHHbIX U3 Boree NPoYHoO cTanu.

8.2 PacueT Ha NPpOYHOCTb U3rmM6aemMbiX 35IeMEHTOB
CNIIOWHOro cevYeHus

8.2.1 Pacuet Ha npoyHoCTb 6arnok 1-ro knacca criegyeT BbINONHATb NO hopmynam:

npu OEeNCTBUM MOMEHTA B OAHOM M3 MaBHbIX MIIOCKOCTEN

% i @1

Wn,mjn R 3 Fe

npu 4ENCTBMN B CEYEHUM NONEPEYHON CUrbl

o8

il ] 42
Iy Rsve 42)

npu OEeNCTBUM MOMEHTOB B ABYX MaBHbIX NJIOCKOCTAX (VI Hann4mu 6I/1MOMeHTa)

M
M ¥z E o B8 i, (43)
IJr.vﬂR_;u':"'c: I_ynR_y'?"c IcoR_y'?"c

rae x u.Y - paccTosiHUSA OT MaBHbIX OCEN A0 pacCMaTpUBaEeMOl TOUKU CEYEHWS;

npuv ogHOBpEMEHHOM [eficTBUM B CTeHKe Garnku MoMeHTa v nonepeHHon CuUnbl

0,87

35 Joi—oxo},+o§, +37§y 1, r LRy, £, (44)
R
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rae @, = M,yI/I,, - HOpMarbHOE HanpsHKeHWe B CPEAVHHOMN MIOCKOCTU CTEHKM,
naparnnensHoe NPOAOobHOM OcK Barku;

Ty - TO e, NepneHavKynapHOe NPOAONbHOM ocu 6ankn, B TOM YnChe O ,
onpeaensemoe no gopmyne (47);

Ty = @8/(&,) - kacaTenbHoe HaNPsHKEHUE B CTEHKE.

HanpsbokeHus @, 1 @, , NpuHuMaemsle B oopmyne (44) co cBoUMU 3Hakamu, a
TaKke Ty CrieayeT onpenensTb B OAHOI W TON Xe TOUKe CTeHKn Barnkw.

B 6ankax, paccuntbiBaembix No dopmyne (43), 3HaYeHUs1 HAaNPSXKEHUIA B CTEHKE
6anku porkHbl 6bITe NpoBepeHbl No dopmyne (44) B ABYX MaBHbIX NIIOCKOCTSAX

nsrnba.

Mpy ocnabneHnn cTeHkn oTBEPCTUSIMM NS 6ONTOB NeBYto YacTb opMyrnbl (42),

a TaKKe 3HaveHue T B dopmyne (44) crieqyeT yMHOXaTb Ha KOS(MUMEHT o,
onpegensemMbii no dopmyne

o =si(s—d), (45)

rae s - War OTBepCTuiA B O4HOM paay;

d - auameTtp oTBepcTys.

8.2.2 PacyeT Ha NpoYHOCTb CTEHKWU Barnku, He yKpernneHHoWn pebpamun XecTKocTH,

npn AEeNCTBUM MECTHOMO HanpsXeHust T, B MeCTax MNPUINOXeHWUs Harpysku K
BEpPXHEMY MOACY, a TaKXe B OMNOpHbIX CevYeHusax 6anku crieqyeT BbINOMHATL MO
dopmyne

T loe <1

—Reiky 46
R}, e 8)
rae Tioc = F {llgrtu). (47

3pecb F - pacyeTHOe 3HaYeHue Harpysku (cunbl);

lgr - yCrioBHas AnvHa pacnpeaeneHns Harpysku, onpeaensiemasi no opmyriam:

AOnNs criyqyaeB no pUCyHKy 6, a n 6

.ng =h+2h; (48)

ANS Cryyast Mo pUCYHKY 6, B

b =wifhy ity (49)

rae i - pasmep, paBHblii CymMMe TOMUWMHbI BepxHero nosica Garku U karteta
NOSAICHOrO LLBA, ECNN HWXHAA Barnka cBapHas (CM. pUcyHoK 6, a), ninbo paccTosHMIo
OT HapyXHOW rpaHW MOMKKU A0 Hayanma BHYTPEHHEro 3aKPYrreHWst CTEHKW, ecrm
HWkHsIst Barka npokaTHas (CM. pUcyHok 6, 6);

¥ - KoadpMUMeEHT, NpMHUMaeMbIv paBHbIM: 3,25 - ANS CBapHbIX U NPOKATHbIX
6anox;

4,5 - nna 6anok ¢ OPUKLMOHHBIMU NOSICHBIMW COEAVHEHUAMMY;

Ijy - cymma cOBCTBEHHBIX MOMEHTOB WMHEpUMW Nosica Garku W KpaHoBOrO
penbca U MOMEHT MHEpLIMM CEeYEHUs], COCTOSILLIEro M3 Nosica U penbca B cryvae
npvBapku penbca LuBamy, oGecreyMBaloLyMM COBMECTHYl0 paboTy nosica
pernbca.

PucyHok 6 - CxeMbl pacnpeaeneHus cocpeoTO4YeHHOW Harpy3ku Ha
CTeHKy 6anku



a)

dnp dul W
gl

a - cBapHas; 6 - NpokaTHasi; 8 - CBapHas UMW npokaTHasl Npy Harpyske oT Koreca
KpaHa

PucyHok 6 - CxeMbl pacnpefeneHns cocpegoTodeHHON Harpy3ku Ha CTeHKY 6arnku

8.2.3 PacyeT Ha NnpoyHOCTb paspesHbix 6anok 2-ro n 3-ro knaccos ABYTaBPOBOMO U
KopoG4aToro ceyeHuit (PUCYHOK 7) U3 CTanu C HOPMaTWBHBLIM COMPOTUBIIEHWEM
R}.n <440 H/mm2 npu cobriogerumn TpeboraHii 8.4.6, 8.5.8, 8.5.9 1 8.5.18 u npu

KacaTemnbHbIX  HanpsbkeHusax 7, =y A, L08R, (kpome OMopHbIX CceyeHwnin)
creayeT BbIMOMHSATL Mo hopmynam:

npy usrnbe B NMOCKOCTY HanbonbLLei ecTkocTu (£, f}. )

M
z i1 (50)

e B, xn adn y'f"c '

npu n3mbe B ABYX [MaBHbIX MJIOCKOCTAX U HanpsXeHUsax

=0, H(24,) <058,

Mx + M}‘

€ xB W i zuin _y':"'c £y W_Yyn,mjnR_y'Yc

el (51)

3peck M, M), - aGConOTHbIE 3HAYEHUS M3TMBAIOLLMX MOMEHTOB;
€y, 3 - KO3MUMEHTbI, NPUHMMaEMble corracHo Tabnmue E.1;
£ - KO3HULIMEHT, NPUHMMAEMBbI PaBHbIM:
npu 7, L058;, g=1,

npu 0,58, <7, L08R,

4
ﬁ:l_ﬂ R I (52)
a; +0,25| R,

roe oy =Ag /4, - OTHOWeHWe NMOWAAM CEYeHWs Mosica K MIOLaAN CeveHus
CTEHKM (4N HECUMMETPUYHOTO CeveHust Ar - nrowanb MeHbluero nosica; Anst

KopoBuaToro ceveHusi A, - cymmapHas nrnoLaab CeYeHuUit ABYX CTEHOK).

PucyHok 7 - CxeMbl 4BYyTaBpPOBOro M KOpo64yaToro ceuyeHnm 6anok c
AeﬁCTByIOI.I.WIMVI Ha HUX ycumnmamu

PucyHok 7 - Cxembl AByTaBpoBoro (a) u kopobuatoro (6) ceyeHunn Gamok c
[ENCTBYIOLLMMM Ha HUX YCUIMSIMU

Mpn pacyeTe ceveHus B 30He yncToro mamba B dpopmynax (50) n (51) crnegyer

npuHMMaTh £ =1 1 BMECTO KOI(MDMLIMEHTOB © ; U £ COOTBETCTBEHHO
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om =050+ 2,); Epm = 05(14c,) (53)

PacyeT Ha MpO4YHOCTb B OMOPHOM ceveHun Gariok (npu M, =0 u M, =0)
cneayeT BbINOMHATL MO hopmynam:

o
L ime  ad -
oy Sh (54)
2
— <1 55
2AfRs':'"c %9

Mpy ocnabneHnn CTEHKM OTBEPCTUSIMU NSt GONTOB NeByto YacTb chopmyn (54) n
(55) cnepyeT yMHOXaTb Ha KOadpdpnLMeHT c, onpeaensiemMsii no dopmyne (45).

C Lenblo YCTaHOBJIEHNA pa3sMepoB MUHUMarbHbIX CeYeHui CocTaBHbIX Garnok

3HaYeHMA KOI(MUMEHTOB €, U Cy [OMYCKAETCHA MPUHUMATL MEHbLUE 3HaYEeHUN,
npvBeAeHHbIX B Tabrmue E.1, Ho He meHee 1,0. MeToawvka noa6opa MUHMMarbHbBIX
CeyeHwii n3rmbaembIx 3NIeMEHTOB NpuBeAeHa B npunoxexnun M.

8.2.4 PacyeT Ha NpoYHOCTb paspe3Hbix Ganok NepemMeHHOro CeYeHWst COrnacHo
8.2.3 ¢ y4eTOoM nnacTuyeckux Aedopmauuii [oMnycKaeTCsl BbIMOMHATb TOMbKO B

OOHOM ceyeHun c Hambonee HeﬁJ‘IaI’OI‘IpVIﬂTHbIM co4yeTaHnem yCVIJ'II/IIh M n Q; B
ocTamnbHbIX CeYeHusix Ganku pacyeT cnegyeTr BbINOMHATL MNpPU  3HAYEHUAX

KO3(OPULIMEHTOB €, U £y MeHblMX, YeM B Tabmmue E.1 npunoxenus E, wnm
cornacHo 8.2.1.

8.2.5 PacyeT Ha NpPOYHOCTb HEpaspesHbiX U 3alleMIIeHHbIX Ganok MOCTOSIHHOrO
[BYTaBPOBOrO ¥ KOPOGYATOro CEYEHUI C ABYMSI OCSIMU CUMMETPUM, N3rnbaembix B
NMOCKOCTW HamborbLUen XECTKOCTU, CO CMEXHbIMM MpofieTamm, OTNMYaoLLMMUCS
He 6onee 4yem Ha 20%, npu cobniogenun TpebosaHwii 8.4.6, 8.5.8, 8.5.9 1 8.5.18
crnegyeT BbINOMHATL Mo dopmyne (50) Kak ceyeHWnm 2-ro Krnacca C y4eToMm
YacTUYHOrO NepepacnpefeneHyst OrMopHbIX WU NPONETHbIX MOMEHTOB.

B aTom crnyyae pacyeTHoe 3HaueHWe MOMEHTa criefyeT onpefensTb no
dopmyne

M= 05(M ey + M), (56)

roe My, - Havbonblwmii n3rvbaloLwii MOMEHT B MponeTe UrM Ha orope,
onpefensemMblii U3 pacdeTa Hepaspe3Hou 6anku B NPennonoXxeHuy ynpyron
paboTbl cTanm;

Mgf - YCIOBHbI U3MMGAIOLLMIA MOMEHT, PaBHbIA:

a) B HepaspesHbix Oarkax C LUapHUPHO OMNepTbIMM KOHUamu Gorbluemy U3
3HaYeHuI:

- M.
Mef max {m}, (57)

Mgf = 0,5M2 s (58)

rAe CUMBON max O3HavaeT, YTo crneayet HanTn Makcumym BCero crieayroLuero 3a
HUM BblPaXKeHWUS;

M - n3rmbaroLmin MOMEHT B KparHem nporeTe, BblMUCEHHbIN Kak B CBOGOAHO
onepToN ofHoMNponeTHon 6arnke;

@ - PacCTOSIHME OT CEYEHWs, B KOTOPOM [JeNcTByeT MOMeHT Ay, 1O KpaiHen
onopbl;

! - AnuHa KpaiHero npornera;

M4 - MakcumanbHbId U3rMbaloLmMii MOMEHT B MPOMEXYTOYHOM MponeTe,
BbIYVCIIEHHbIN KaK B LLAPHUPHO OMepToin ogHonponeTHon Garke;

6) B OOHOMPONETHbIX W Hepa3pe3HbIX Gankax C 3alemreHHbIMU  KOHLaMu

My =05M3, rne M3 - HaMBOMBLLMIA U3 MOMEHTOB, BbIUMCIIEHHBIX KaK B Garkax ¢
LapH1PaMM Ha onopax;
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B) B Ganke ¢ OOHUM 3alLeMNEHHbIM W apyrmm cBobogHo onepTbiM  KOHLOM

3HaueHne M, of CriegyeT onpeaensTb no dopmyre (57).

3HaueHuve T, B copmyne (52) crieayeT BbIMUCNATL B CEYEHUM, e AeiicTByeT

My s €Cn My, - MOMEHT B mporieTe, criedyet NpoBEpUTh OMOPHOE CeyeHre
Ganku.

8.2.6 PacyeT Ha MNpOYHOCTb HepaspesHblX W  3alleMneHHbiX  Oarnok,
ynosneTBopsitomx 8.2.5, B crny4yae m3rmba B ABYX IMaBHbIX MIIOCKOCTSAX creayeT
BbINOMHATL No chopmyre (51) ¢ yyeToMm nepepacnpeneneHyst ONopHbIX U NPONETHbIX
MOMEHTOB B [1BYX rMaBHbIX MIOCKOCTSX COMMacHo ykasaHusm 8.2.5.

8.2.7 PacyeT Ha MNpPOYHOCTb HepaspesHblX W  3alleMneHHbix  6arnok,
yooBneTBopsitolmx TpeboBaHusm 8.2.5, 8.4.6, 8.5.8, 8.5.9 1 8.5.18, nonyckaetcs
BbINOMHATL No  dopmyne (50) kak ceveHun 3-ro knacca € y4eTom
nepepacnpefeneHns  u3rMbalowmx MOMEHTOB 1 0Bpa3oBaHUsi  YCIOBHbIX

NMaCTUYECKUX LLAPHMPOB, @ TaKXe BIMSHUA KacaTenbHblX HanpsikeHuh 7, B
COOTBETCTBUM C 8.2.3 B CEYEHUSIX C MaKCUMMasibHbIM M3rMGatoLLMM MOMEHTOM.

8.2.8 PacyeT Ha npoyHOCTb BucTanbHbIX pa3pesHbix Ganok [AByTaBpoBOro W
Kopob4aToro cevyeHuit ¢ ABYMS OCSMU CUMMETPUN Npu cobrogeHnn TpebosaHui

84.4, 859 n85.17 v Npu KacaTerbHbIX HaNpsbkeHusix 7 £ 0,98, un 7, 05K,
(KpoMe OMOpHbIX CeveHuid) criegyeT BbINOMNHATL Kak pacyeT CeYeHui 2-ro knacca
no copmynam:

npu u3rmbe B 0QHOW rMaBHOW NIOCKOCTN

MX

s 59
CnﬁerRyw'Yc (%9)

npu n3rnbe B ABYX MMaBHbIX MSIOCKOCTAX

M
ik + i <1, (60)
CnﬁerRyw'Yc C_er_ynR_yf'Yc

B ¢opmynax (59) u (60) 0603Ha4eHo:
Cae =(afr+0,25—0,0833fr2)f(cef +0167) (61)

roe O_‘f =Af’f-’4w; r =R_yf"fR_yw;
£, - KOO(PMNLIMEHT, NPUHUMAEMbIN PABHBIM:
npu 7, L08R, 8, =1;

npu 0,58, <7, < 03K,

B, =1

_ 0,2 T 4. 62)
apr+025( Ry, |

Cyp - KOA(PMLIMEHT, MPUHUMAEMbI paBHbIM 1,15 - ANA ABYTaBPOBOIO CeYeHus
1 1,05/+ - ons kopo6yaToro ceveHus.

Pacuet BucTanbHbIx 6arnok npu HamMuum 30HbI YUCTOrO U3rMba 1 B OMOPHOM
CeYeHun, a TaKke C y4eToM ocrabrieHnsi ceveHnst crieflyeT BbINOMHSATb COrfacHo
8.2.3 v npunoxexuto M.

8.3 PacyeT Ha Npo4YHOCTb 6anokK KpaHOBbLIX NyTen
CMMNOLIHOro cevyeHus

8.3.1 PacyeT Ha npo4yHOCTb Garnok KpaHoBbIX NyTel crieayeT BbIMOMHATL COMNAacHO
TpeboBaHuAM 8.2.1 Ha [elcTBME BepTMKanbHbIX W FOPU3OHTAmNbHbIX Harpy3ok,
onpeaensiembIx cornacHo CI120.13330.

8.3.2 PacueT Ha MpOYHOCTb CTEHOK 6anok KpaHoBbIX MyTen (3a UCKYeHueM
6arnok, paccunTbIBaeMbIX Ha yCTanocTb, AN KPaHOB rpynn pexvmMos paboTsl 7K B
Lexax MeTannyprudeckux npoussoacts u 8K) crienyer BbIMOMHATL Mo dopmyrne
(44), B KOTOpPOW MpW pacyeTe CEYEeHWN Ha onopax HepaspesHblx Ganok BMecTo
koadpdpmumenTa 0,87 cnegyet NnpuHMMaTh koadpdmuneHT 0,77.
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8.3.3 lNpu pacyeTe Ha NPOYHOCTb CTEHOK Ganok KpaHOBbIX NyTei W3 cTamm C

npesenom Tekydyectu He Gonee 440 H/MM2 ans KpaHoB rpynn pexumoB paboTbl 7K
(B uexax meTannypruyeckux npousBofctB) M 8K pomkHbl ObiTb BbINOMHEHBI
ycroBust:

8 Z 2 2

R_\j(ox +Ol‘oc,x) ~(o, +01‘oc,x)°€oc,\y ¥ Tloc +3(7Jgu +TIoc,Jgu) Sl; (63)
Y

(o, +Ol‘oc,x)"fR_y &l (64)

(Oé‘oc,y +0ﬁ,)J’R}, <1 (65)

(‘.TJD, + Thog, 1 +‘.Tf’p,).l"Rs <1, (66)

roe £ - koaddmumeHT, npuHUMaembin pasHbiM 0,87 Ans pacyeTa paspesHbix
6anok 1 0,77 ansi pac4eTa ce4YeHnin Ha ornopax HepaspesaHbix 6arnok;

o, =MW, OIoc,x=0:2SOIOCJ; T ey ='Yfo1Fn’r(ﬁgf);
T5 = 2M{f,.l"ff’
Ty = oHieh Thoe,p = O’BOIOCJ; Tim = 0,25015, . (67)

B dhopmynax (67) o6o3Ha4eHo:

M n @ - COOTBETCTBEHHO U3rMBAKOLLMIA MOMEHT 1 ronepeyHas cuna B ceveHumn
6arnku oT pac4eTHol Harpy3sku, onpegernsiemon corracHo CI 20.13330;

Fr - KO3(MUMEHT HaOeXHOCTU MO Harpyske A KPaHOBbIX Harpysok,
npuHMmaembli cornacHo CI120.13330;

Ff1 - KOS(MUUEHT YBENMYEHNS COCPEAOTOMEHHON BEPTUKAbHON Harpy3ku ot
0[HOro Koreca KpaHa, npuHnMaeMblii cornacHo CI20.13330;

F, - NonHoe HOpMaTMBHOE 3HAYeHMe COCPEeLOTOYEHHON BepTUKanbHON
Harpysku OT OZHOrO Koreca kpaHa;

fgf - yCrioBHast AfvHa, onpeaensiemasi cornacHo Tpeboanusim 8.2.2;

M - MECTHBIN KPYTALLMI MOMEHT, OpeaensiemMbii Mo dopmyre
My =vypypiFye + 0750k, (68)

rae ¢ = 0,25 (3gecb & - WMpKHA NOAOLLBLI Perbea);

{J; - pacuyeTHasl ropusoHTarnbHas Harpyska, HanpaeneHHasi norepek KpaHoBOro
nyTW, Bbi3blBaemMasi MepekocaMy MOCTOBbIX KPaHOB W HenapannenbHOCTbo
KpaHOoBbIX NyTel 1 NpuHuMaemasi cornacHo CI120.13330;

k, - BbICOTa KPaHOBOTO pernbCa;

3
Tp=1y+bst7 /3 - cymma COBCTBEHHBIX MOMEHTOB MHEPLIMM MPU KPyHEeHUN
penbca u nosica,

rae &5 v £y - COOTBETCTBEHHO LUMPUHE W TOMILLYHA BEPXHETO Nosica Garku.
Bce HanpspreHus B opmynax (63)-(67) cnegyeT npuHUMaTh CO 3HakoMm "nioc”.
8.3.4 PacuyeT Ha NpoYHOCTb MOABECHbLIX Ganok KpaHOBbIX MyTel (MOHOPENbCOB)

crnefyet BbIMOMHATL C YY4ETOM MECTHbIX HOPMarbHbIX HanpPsPKEHWM OT [AaBrieHusi
Koreca kpaHa, HanpaBieHHbIX BAOMb U Nonepek ocu 6anku.
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8.3.5 PacueT Ha npo4HOCTb BucTanbHbIX Ganok KpaHOBbIX MyTen [ABYTaBPOBOIO
CeyeHusi C ABYMS OCSIMM CUMMETPUM AMsi KpaHoB rpynn pexvimoB pabotbl 1K-5K

npu 7 = Ry { Ry £1,5 fornyckaetcs BbINOMHATL Mo hoopmyrie (60), B KOTOPOIA:

M}. - U3rMbalouyin MOMEHT B TOPU3OHTANbHOW MMOCKOCTM, MOSMHOCTbIO
nepegaroLmncs Ha BepxHuiA nosic 6anku;

Wm = Wmf - MOMEHT CONpOoTUBIIEHNA Ce4YeHUA BepPXHEero nosaca OTHOCUTESTIbHO
ocn ¥ ¥,

Ty - KO3(PDMLMEHT, NPUHUMaEMbIN paBHbIM 1,15.

PacyeT Ha Npo4YHOCTb CTEHOK GUCTanbHbIX Garok KpaHoBbIX MyTei credyeT
BbINOMHATL CornmacHo TpeboBaHmsm 8.3.2.

8.4 PacueT Ha o6y yCTOMYNBOCTb U3rnéaembix
3NeMeHTOB CMNJIOLWHOrO Ce4YeHus

8.4.1 PacyeT Ha YCTOMYMBOCTb [ABYTaBPOBbIX Ganok 1-ro knacca, a TaKkke
6uvcTanbHbIx 6anok 2-ro knacca, ygosneTsopsitowmx TpebosaHuam 8.2.1 n 8.2.8,
crenyert BbINOMHATL Mo hopmynam:

npun n3rmbe B MIOCKOCTM CTEHKM, COBMadaloLen C MrocKOCTbio cMMmeTpun
ceYveHua

M
— <1 (69)
fobWchR_y'Yc

npu n3rmbe B [OBYX [MABHbIX MMOCKOCTAX (M HanM4uMM CeKTopuaribHbIX
HanpsixeHui)

M
M L Dy B (70)
fobWchR_y'Yc W_yRy Ye WmR_y'Yc

B ¢opmynax (69) u (70) 0603Ha4eHo:

@5 - KOA(PMUNEHT YCTOMYMBOCTM Npy U3rmbe, onpeaensieMbivi N0 NPUIIOXKEHNIO
K Ana 6anok ¢ onopHbLIMU CEYEHUAMM, 3aKPENeHHbIMU OT BOKOBbLIX CMELLEHUI 1
noBopoTa;

W., - MOMEHT COMpPOTMBIIEHUS CEYEHWS] OTHOCWUTESbHO OCU X — X,
BbIYMCIEHHbIN A1 CXATOro nosica;

Wy - MOMEHT COMPOTUBIIEHMS CEYEHUSl OTHOCUTENbHO ocu Y ~V,
CcoBMagatoLLel ¢ NOCKOCTLI0 M3rnba;

Wm - CeKTOpMaﬂbeIVI MOMEHT CONpPOTUBIIEHNA CeYeHUA.

[nsa 6ucTanbHbix 6anok B dropmynax (69) u (70), a Takxke Npu onpeaeneHnn iy

crieyet &, 3ameHsiTb Ha Ry .

8.4.2 lMpw onpegeneHnn 3HaYeHWst ¥, 3a pacyeTHylo AnvHY 6anku fgf cnegyet
NPUHMMaTL PacCTOsHAE Mexady TOYKaMu 3aKpenmneHu cxaTtoro nosica OT
nonepeYHbIX CMeLLEHUI (y3namy NpoAONbHbIX UNK MOMNepeYHbIX CBA3EN, TouKamm

KPEenneHns »ecTKOoro HacTura); Npu OTCYTCTBUW CBSi3en fgf ={ (mme ! - nporer

Garku); 3a pacueTHYI0 AMMHY KOHCOMM CneayeT npuHumatk: fy ={  npu
OTCYTCTBMM 3aKpemnmeHus CXaToro nosica Ha KOHLe KOHCOMM B rOpuU3OHTarbHOM
NriockocT  (34ecb { - [ONMHAa KOHCONM) WM paccTosiHUE Mexay Todkamu
3aKpENIEeHNst CXXaToro Nosica B rOPU3OHTarbHOW MIIOCKOCTU - MpU 3aKpenneHum
Nosica Ha KOHLLe W MO ASMHE KOHCOMNU.

8.4.3 PacueT Ha ycToM4MBOCTb Oarok KpaHOBbIX MyTen [BYTaBPOBOMO CeYeHUsi

crieayet BbIMoMHATL Mo dopmynie (70), B kotopoit: M. » - U3MbaloLmii MOMEHT B
rOPU30HTarnbHOM NMOCKOCTM, MOMHOCTLIO NepeaaroLMnCcs Ha BEPXHUI nosic 6arnku;

‘T";%. = Wyf - MOMEHT CONpPOTMBIIEHNA CEYEeHUA BEPXHEro nosca OTHOCUTESNbHO OCU
Yoy,

8.4.4 YcToitumBocTb Ganok 1-ro knacca, a Takke 6uctanbHbix 6anok 2-ro knacca
crnegyeT cynTaTb 06ecneyeHHon:
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a) nNpu nepepave Harpysku Ha Garnky yepes CMMOLUHON XECTKWA HacTun (NnuTbl
Xene3obEeTOHHbIE M3  TSPKEMOro, NEerkoro M siyenctoro GeToHa, NMoCKuiA U
NpoMNMPOBaHHbI METaNMMYECKUIN HACTUM, BOMHUCTas cTarb U T.M.), HeNpepbiBHO
onMparLWMiACcs Ha CxaTbli NOsSIC 6ankm U C HUM CBSI3aHHLIA C MOMOLLBIO CBapkW,
60nTOB, caMoHape3aloLLyX BUHTOB M AP; NPU 3TOM CWMbl TPEHUS YYUTbIBaTb He
crneayer;

6) NPU 3HAYEHIAX YCIIOBHOM MBKOCTY CXAToro nosica 6ankn 3 = er 151 (Rye 1 B

, He MPEBLILLAILLMX €€ NMPeAenbHbIX 3HAYEHWIT Fy; , ONPeensiemMblX Mo (opMyriam
Tabrmubl 11 Agns  6anok  CMMMETPUYHOrO  [BYTaBPOBOIMO CEYEHWUS  WUIn
acMMMETPUYHOrO - ¢ 6Gonee pasBUTbIM CXaTblM MOSICOM, PacCHMTbIBAEMbIX MO
dopmyne (69) 1 UMEOWMX OTHOLLEHWE LUMPUHBI PAcTSHYTOrO Mosica K LUMpUHE
cxaroro nosica He menee 0,75.

Tabnumua 11
MecTto npuroxenus || YCrioBHasi npefenbHas rMBKocTb cxaTtoro rnosica
Harpysku . . -

NPOKaTHOM UM CBApHOM Barnku Ay,

K BepxHemy nosicy 0,35+ 0,003257 + (0,76 -0,025/ )b/ h (71)
K Hixremy nosicy 0,57 + 0,00325/% + (0,52-0,028/2) bk (72)
HesaBucuMo  oT  YpOBHS || ) 41 +0,00324 /£ + (0,73 -0,0165/ )51 A (73)
NpUIoXeHNs Harpysku
npu pacyete y4yacTka
Gankn Mexgy CBA3SMU
WM NpY YUCTOM U3rnbe

O603HayeHust, NpuHsTole B Tabnmue 11:
b 1 ¢ - COOTBETCTBEHHO LLMPVHA U TOMLLMHA CXATOro Mosica;
h - paccTosiHWe (BblCOTa) MeXay OCSMU MOSICHbIX NUCTOB.

Mpumevanus

1 3HaueHus j\ug, onpeaeneHbl Npu 12 kih 26 n 154 &f¢ 2 35; onsa G6anok ¢
oTHoleHuem &/ ¢ < 15 B coopmynax Tabnmubl 11 cnegyeT npuHumate &/ =15.

2 [Ins 6anok ¢ pVKLMOHHBIMUA NOACHBIMU COEAVNHEHUAMM 3HAYEHUS Ay
crnegyeTt yMHOXaTb Ha 1,2.

3 3HaueHNst »y; [ONYCKAETCH MOBLICUTL YMHOXEHMEM Ha KO3thULIMEHT

SRy o rne o = MIW,y,).

8.4.5 TpukpenneHnss K CXaToOMy MOSICY XECTKOrO HacTura, NPOAOSbHbIX Wnn
nonepeyYHbIX CBsi3el, KOTopble A0IkHbI 06ecnevnTb YyCTOMYMBOCTL U3rnGaemoro
areMeHTa, CreayeT paccyuTbiBaTbh Ha (PAaKTUYECKYIO WMW YCIIOBHYIO MOMEepeyHyto
cuny. Mpy 3TOM YCMOBHYIO NMOMEPEYHYI0 CUMy CriefyeT onpeaensTs:

npwv 3akpennieHun 6ankv B oTAernbHbIX Toukax - no dopmyne (18), B koTopoit #

crieqyeT onpeaensaTb A ceveHus Tvna & (CM. Npu mbkocTu A =fgf fi (mei -

pagvyc VHEepLUM CEYEHWsI CXaToro nosica B FOPU3OHTaNbHOM NrockocTu), a i -
BbIUMCTIATH N0 hopmyrne

N=(4pr +0.254,)R,, (74)

rae Af n A, - nnowaamn ceveHnss COOTBETCTBEHHO CXATOrO MOsICa U CTEHKM;

r =Ry /Ry, 210;



Ry v Ry - pacueTHble COnpoTUBIEHNS CTaMM COOTBETCTBEHHO CXATOro nosica
1 CTEHKM;

NPU HEMpepbIBHOM 3aKPensieHum - Mo opmyrie

q fie =3Qﬁc 1, (75)

roe Q'ﬁc - YyCnoBHasA nonepe4vyHaa cuna Ha eauHuly anvHbl nosaca Bankw;

¢ 'c - YCrOBHaA nonepeyHas cura, onpegensemas no cdopmyne (18), B kotopoi
©=1,a N cnegyeT BbluMcnaTb No chopmyne (74).

8.4.6 YcTonumBocTb 6anok ¢ cevyeHnsmu 2-ro u 3-ro Knaccos cregyet cuutaTtb
obecneyeHHON Npw BbinonHeHnn Tpebosanuin 8.4.4, a nn6o 8.4.4, 6 npu ycrosum

YMHOXEHWS  3HAaUeHWit *o5, OMpedensieMblx no  copmynam Tabmmusl 11, Ha
KO3 neHT

d=1-06(, ~Dic-1, (76)*

* dopMmyrna CoOTBEeTCTBYeT opuruHary. - [puMedaHue uarotoBuTens 6asbl
[aHHbIX.

rae <1, - KO3AMUUEHT, onpeaensemblii No GonbLIeMY 3HAYEHMIO 13 OPMYIT:

c1x = My AW Ry ve ) vim g5 = Be, (77)

1 n3meHsioLmincs B npegenax 1< ¢y, £,
3pecb M, - U3rmbaloLLmMin MOMEHT B CeYeHUH;
§ - KoadhMLMeHT, NpyHUMaeMbIi no dopmyne (52);

£y - KO3HMLMEHT, NPUHMaeMbIN cornacHo Tabnuue E.1.

Mpu 3TOM gonyckaeTcs NPUHUMATL 3HAYEHUs1 YCIIOBHOW NpeaeribHon rmbkocTu
nosica 6anku:

Biub - Ha yyacTke [AnvHbl 6Garnku, [e Y4WTbIBalTCS NnacTU4eckue
nedopmMauny;
Pup - Ha yyacTKax [fMHbl Garkm C  HanpskeHUSIMU B CEYEHMSIX

O =MWy in <Ry, .
YyeT nnactuyeckmnx ,qe(bopmauvnh npun pac4yete 6anok co cxatbiM noscom,

MeHee pasBUTbIM, YEM pPacTsHYTbl, [AOMyCKAeTCs Iub NpU  BbINOMHEHUW
TpeboBaHuii 8.4.4, a.

8.5 NpoBepkKa yCTONYMBOCTU CTEHOK U NOSICHBIX JINCTOB
M3rnbaemMbiX 35IeMEHTOB CMJIOLUHOIO cevyeHusi

8.5.1 YcTonumBoCTb CTEHOK Garnok 1-ro knacca criegyet cuutaTb obecrneyeHHou,

ecrm BbinorHeHbl TpebosaHus 8.2.1, 8.3.1-8.3.3, 8.4.1-8.4.5 n ycrnoBHasi rM6KOCTb
CTEHKU

Ry = (e 12,0 JRy /B (oM. He NpeBbILLaET 3HAUEHMI:

3,5 - Npy OTCYTCTBUM MECTHOTO HaNPsHKEHUs! T p,. B Bankax ¢ [ABYCTOPOHHUMM
NOSICHBIMY LUBAMY;

3,2 - T0 e, B Bankax c OAHOCTOPOHHMMW NOACHbIMU LLIBaMW,

2,5 - Npu HanMyMM MECTHOTO HaNPsBKEHUS T, B Garnkax ¢ ABYCTOPOHHUMM
NOSICHBIMY LLIBAMY.

Mpy 3TOM credyeT ycTaHaBnMBaTh NonepeyHble (M onopHble) pebpa XecTkocTH
cornacHo TpeboBaHusm 8.5.9 unm cornacHo 8.5.11 1 8.5.12.
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8.5.2 lMpoBepKy YCTOMYMBOCTM CTEHOK Ganok 1-ro knacca crnefyet BbINOMHATH C
Y4ETOM HanbOosbLLEro CXVUMAIOLLErO HaNpsXKEHUs o Y pacyeTHOW rpaHuLbl CTEHKMU,
NPUHAMAEMOro CO 3HaKkoM "NMtoc”, CpefHero KacaTenbHOro HanpskeHus 7 1

MECTHOTO HanpsPKEHWs ., B CTEHKE NOA COCPEefoTOHEHHON Harpy3KOow.

Hal'lpﬂ)l(eHl/lﬂ J W 7 Cliefyet BblYUCTIATL No qaopmynaM:

o=Myll,; (78)*

* dopMmyra CoOOTBETCTBYeT opuruHary. - [puMedaHue uarotoBuTens Gasbl
[aHHbIX.

7= Qeyhy), (79)

rae M wn{ - cpegHue 3HaYeHVsi COOTBETCTBEHHO W3TMGAlOLEro MOMeHTa
nonepeyHoi CUnbl B Npeaernax oTceka; ecnv AnvMHa oTceka @ (PacCTosiHUE Mexay

OCSIMW MONEPeyHbIX Pebep KeCTKOCTH) Borblie ero pacyeTHol BbICOThI %y, TO
3HaueHus A w ' criedyeT BLIYUCIATL Kak cpepHve Ans 6oree HanpskeHHoro

y4yacTKa C OJMHON, paBHOVI kgj' , €CINn B Npefenax oTceka MOMEeHT 1 nonepeyHasa
cuna MeHAKT 3HaK, TO UX cpedHue 3Ha4YeHuAa crnefyeTt BblYUCIATb Ha yyacTke
OTCeKa C O4HUM 3HaKoM;

kgf - pac4yeTHada BbICOTa CTEHKU, NpUHUMaemMas corfiacHo TpeﬁOBaHMﬂM 7.3.1;

kw - NonHasa BblCOTA CTEHKN.

MeCTHOE HanpsixeHne O jo. (7 foe J) B CTEHKe MoA COCPefoTOMEHHOWN Harpyskown
crnegyet onpefendTs cornacHo 8.2.2 1 8.3.3.

B oTcekax 6anku, rie cocpenoTodeHHas Harpy3ka NpuroxeHa K pacTsiHyTOMy

NOSiCY, OAHOBPEMEHHO [OIKHbI ObiTh Y4TEHbI TONBKO @ U T UMM T, U T.

8.5.3 YcTtomumBocTb cTeHoK 6anok 1-ro kracca CUMMETPUYHOMO CeyYeHus,
YKPENneHHbIX TOMNbKO MornepeyHbIMU peGpamMm )eCTKOCTU (PUCYHOK 8), Npu Hanmumum

MECTHOrO HanpsixeHust (7 ;.. =0) 1 NpU YCNOBHON MBKOCTN CTEHKU hy 86 R_y fo
crnepyet cyutaTb 06ecneyeHHoN, ecnv BbiMOSHEHO ycroBue

J(0100 + 04 10300 )? + (i) 1y, <1 (80)

PucyHok 8 - Cxema y4yacTka 6anku, ykpensneHHOM nonepevyHbIMm
pebpamm KecTKoCTH

a) 0)
G, —W— Ge —
G, Ojpez T H <
g, B o g,

a - Npu NPUNOXEHUN COCPELOTOYEHHON Harpy3ku K CxaToMy noscy; 6 - To xe, K
pacTsiHyToMy nosicy

PucyHok 8 - Cxema yyacTka 6arnku, yKpenneHHoW nonepevHbiMn pebpammn
KEeCTKOCTU

B ¢opmyne (80) obo3HayeHo:

TJ, Tl , T - HANPAXEHUA, onpeaenaemMble corrnacHo TpeGOBaHMﬂM 8.5.2;

T - KPUTUMHECKOE HaMpskeHue, Bbluncnsiemoe no dopmyne
a 32
Tor _Cch_y"f}\w, (81)

rae <. - KoahdMUUMeHT, onpeaensembii cornacHo 8.5.4-8.5.6;

T joc,cr - KPUTUHECKOE HaNpAXeHWe, Bblymcnsemoe no cbopmyne
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T loe,cr =5152R_y "rj\zw, (82)

roe ¢; U cg - KO3 LMEeHTbI, onpeaensiemble cornacHo 8.5.5;
1 2 9.9.9;

Te - KPUTUYECKOE HaMpshKEHVE, BbIYUCTISEMOE NO chopMyrie:

T = 10,301+ 0,76/ )R, figd, (83)*
34ech # * - OTHOLLEHWE GOMbLLUE CTOPOHbI OTCEKA CTEHKU K MEHbLLIEH;

* dopmyria 1 IKCMMKaLMa K Hel COOTBETCTBYIOT opuruHarny. - MpumedaHue
13rotoBuTens 6asbl AaHHbIX.

R =(dity) JRy E . g _ MeHblias s cTOPOH OTceka CTeHKM (Fgr v ).

8.5.4 ina 6anok no 8.5.3 npn 7. =0 koacpdmuneHT = B chopmyne (81) cnepyet
onpeaenate no Tabmuue 12 B 3aBUCUMOCTU OT BMAA MOSICHBIX COEAMHEHUA W

3HaveHus koaddmumeHTa & , BblumcrsieMoro no dopmyrne

=B il e s ity) (84)

rae 8 - KoadMLMEHT, NPUHUMaEMbI no Tabnuue 13;

&y, fy - COOTBETCTBEHHO LUMPVMHA M TOMILLMHA CKATOrO Nosica Garky.

Tabnvua 12

MosicHble

3HauyeHue ¢ npu &, paBHOM
coefiMHeHuns 6arnok

<08 (1,0 2,0 4,0 6,0 10,0 230,0

CsapHble 30,0 ({315 |333 |[346 (348 |351 35,5
PPUKLMOHHbIE 35,2
Tabnumua 13

Banku Ycrnosus paboTbl CxaToro nosica g
KpaHoBbIx nyTew KpaHoBble penbcbl He NpuBapeHb! 2,0

KpaHoBble perbCbl NpyYBapeHb! =
Mpouve Mpyn HenpepbIBHOM onNupaHuu NAWT =

B npounx cnyvasx 0,8
Mpumevanne - [ns oTcekoB 6Ganok KpaHOBbIX NyTeil, [Ae cocpenoTOYeHHas
Harpyska NpuroxeHa Kk pacTsiHyTOMY MosiCy, Npy BbluUCTeHUN koaddpuumeHTa &
criegyeT npuHmmarts £ =0,8.
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8.5.5 MNpun BbIYNCIIEHUN 3HAYEHUN T e » MO chOpMYNe (82) npu o4, *0 cnepyeT
npvHUMaTh:

£1 - mo Tabnuue 14 B 3aBUCMMOCTW OT OTHOLWEHWS & /%y 1 3HaueHus

0 =104l [ By (3pecb  3HaveHue ly  crieayeT  onpedensitb  COMTIACHO
TpeboBaHuAM ;

¢y - norabmuue 15 B 3aBUCUMOCTU OT OTHOLLEHUS afkgf M 3HayeHus &,
BbluMcnsiemoro no dopmyne (84); ona 6anok ¢ PUKLMOHHBIMU MOSCHBIMN

coevHeHuaMu cneayeT npuHumath & = 10.

Tabrvua 14

BHauenus ¢ npu af By (@ /By ), pasHom

0,50 ||0,60 | 0,67 (0,80 |[1,0 |12 (14 16 |18 22,0

0,10 |56,7 ||46,6 |[41,8 ||349 (285 |[245 (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 |[154 |[[13,3 ||12,1 | 11,3 ||10,7 |[10,2

0,25 |[30,6 ||24,9 |203 (16,2 |[129 (11,1 |[10,0 ||94 |90 |87

0,30 ||28,9 (216 |[[185 | 145 ||11,3 (|96 |87 8,1 78 ||7.6

0,35 (28,0 (|206 (17,4 ||13,4 ||10,2 (|86 |77 72 |69 |67

040 | 274 ||200 (16,8 ||12,7 ||95 |79 |7,0 66 |63 |61

Tabrvua 15

3HaueHust koadbdnumeHTa cy npn @/l (@) [itge )| paBHoM

0,50 0,60 0,67 0,80 1,00 1,20 1,40 21,60

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

Mpn oy, #0 npoBepky cTeHkn no cpopmyne (80) cregyeT BLINOMHATL B

3aBUCUMOCTY OT 3HaueHust @ ! Ay :
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a) npu oTHOWeHUN @ { k£ 0,8 3HauYeHWe ¢, CrieAyeT onpefensTb no dopmyne
(81) c yuetom TpeboBaHuii 8.5.4.

Ecrm cocpepoTtodeHHas Harpyska mnpuroXeHa K pacTsiHyTOMY Mosicy (CM.
pucyHok 8, 6), TO Mpu MpOBEpKe CTEHKW C YY4ETOM TOMbKO T, W 7 MpU

onpeaeneHun koaddpuumerta & no copmyne (84) 3a f?f n iy crepyeT npuHUMaThL
COOTBETCTBEHHO LLMPUHY U TOMLLMHY PacTSHYTOro Mosica;

©) npu OTHOLLEHUK afkgf >0,8 nposepky no dopmyne (80) crieayeT BbINOMHATHL
ABaxabl:

npu 3Ha4YEHUN T .. , BbIYMCIIEHHOM MO dhopmyne (81) ¢ yyeTom TpeboBaHuiA
8.5.4, N NpU TaKoM 3Ha4YeHUN T+ NO copmyne (82), korda npu onpeaeneHun
KOS(PPMLIMEHTOB 1 W 53 BMECTO pasmepa @ NMPWHST a; = 0.5 npu 0,85 alky <
1,33 wmay =067,y npuallky 1,33, npu  3HaueHWsX Tg M Tlocer,
BbIYUCTIEHHBIX MPU PAKTUMECKOM 3HadeHun @{ By (ecrm afky >2, B pacuete

crnegyet nNpUHMMaTb afkgf =2); npun aTom KoaddmuneHT ¢, B copmyne (81)
crnegyet onpeaendTs no Tabmmue 16.

Tabnuvua 16

3HaveHve cg npu @/ By unmn @ /(2k,), paBHom

<08 0,9 1,0 1,2 1,4 1,6 1,8 22,0

Mo rabmmue 12 (/37,0 39,2 45,2 52,8 62,0 72,6 84,7

3HayeHne Ta» BO BCexX chnyyadax crnegyet BblYMUCITATEL MO (baKTI/ILIECKVIM
pasmepam oTceka.

8.5.6 YcTOMUYMBOCTb CTEHOK Ganok 1-ro knacca acMMMETPUYHOTO [BYTaBPOBOrO
ceyeHusi ¢ bGonee Pa3BUTbLIM CXaTbIM NOACOM, YKPENSIEeHHbIX TOSIbKO nonepeyHbiMn
pebpamm xecTkoCcTu, criegyeT cumtatb obecnedeHHow, ecrm ycnosue (80) Gyaert
BbIMOJSIHEHO C Y4E€TOM Ccrieayoumx N3MEHEHWN:

NpY BbIYUCTIEHNWN 3HAYEHWIA T, MO dopmynam (81) u (84) BMeCTo 3HaveHus kgf

NPUHSTa YABOEHHAs BLICOTA CXXaTOMN 30HbI CTEHKN 24, ;

npu afkgf >0,8 1 g, =0 BbINOMHEHbI ABE NPOBEPKM, ykasaHHble B 8.5.5, B
KOTOpbIX NpK ornpeageneHun ¢, no 1abmmue 16 n o, - no dopmyne (81) Bmecto

3Ha4YyeHunsa kgj' NpuUHATa yaBOEHHasa BblCOTa CXaTOMN 30Hbl CTEHKU 2kc .

BHAYEHNS Ty, W Tjoe e CIIEQYET ONPEAensTb Mo (paKTUYECKUM pasMepam
oTCeKa CTEHKN.

8.5.7 YcTonymBoCcTb CTeHoK 6arok 1-ro knacca acMMMETPUYHOTO [BYTaBPOBOMO
ceyeHuss ¢ OGornee pasBUTBIM PacTSHYTBIM MOSICOM, YKPEMMEHHbIX TOMbKO
nonepeyHbIMM pedpamu ECTKOCTU, NMPU OLHOBPEMEHHOM AENCTBUM HaNPsHKEHW

@ W T W OTCYTCTBUM HaNpsOKeHWH o5, CreayeT cuuTaTb oBecrnevyeHHowW, ecrm
BbIMOSTHEHO yCrioBKe

wi[2—oz+q|'ce2 +4ﬁ2]$1, (85)

OC?‘ /YC
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tme & =(ay ~o3)/ay; B= (0, 101)(7/74); 04 -0 ropuyne (81).

3,D.er J1 U Jgg - CHXMMaoLLEEe U pacTAarMatoLLee HanpsXXeHnsa y pacHeTHbIX rpaHnL
CTEHKW, MNPUHMMAeMble COOTBETCTBEHHO CO 3HakoM "mmoc" u  "MUHYC" u
onpegensieMble no cdopmyne (78);

T W T, - KacaTerbHble HanpsikeHWs, onpeaernsemMble COOTBETCTBEHHO MO
dopmynam (79) u (83);

Cgp - KOA(DUMLIMEHT, onpeaensiemblii no Tabnuue 17 B 3aBUCUMOCTU OT ¢ .

Tabrvua 17

o 1,0 1,2 1,4 1,6 1,8 2,0

10,2 12,7 15,5 20,0 25,0 30,0

8.5.8 YcTOMYMBOCTb CTEHOK 6anok 2-ro n 3-ro KnaccoB U3 OOHOPOAHOW cTamm u

bucTanbHbIX NPy OTCYTCTBUM MECTHOrO HanpsixeHns (T, =0) n ¢ cobniogeHnem
TpeboBaHuii 7.3.1, 8.2.3 n 8.2.8 cneayeTt cumtatb 06€CneyeHHoN Npy BbINONHEHUN
YCIOBWI:

a) Ans 6anok ABOSAKOCMMMETPUYHOIO [1BYTaBPOBOrO 1 KOpoBYaToro ceyeHui
2
MRy v hgt(roy + )] £ 1, (86)
rae o - KoaddMUMeHT, onpeaensemblii no Tabmmue 18 (npu 7= 21 4,);
» - cniegyeT NpUHUMaTh Mo ykasaHuam 8.4.5;

6) ansa 6anok aCUMMETPUYHOro ABYTaBPOBOIro Ce4YeHusa C Gonee Pas3BUTbIM CXaTbIM
NOACOM, YKpensieHHbIX TOTIbKO nonepeYHbIMU peraMM,

Moy Apidy + 03 Apy(y = By) + AhftaRy, + byt —20) ., Ra, =377 1 2]y,) <1
, (87)

rae o1, 05 - HaNPSKEHUS! COOTBETCTBEHHO B CXATOM U PaCcTSIHYTOM Mosicax; ecim
o1 2Ry wm o3 2 Ry, To criedyeT npuHUMaTL COOTBETCTBEHHO T1 = Ry urm

ag =R}'f-

Tabnuua 18

7Ry | 3Hauenus o npu *,,, 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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B BbipaxeHnn (87) BbICOTY CXATON 30HbI CTEHKWU &y criegyeT onpeaensTb no
dopmyne

I = A, K20+ (Apy0g — Apoy) (2t R, —32). (88)

3HayeHns M u 2 crnegyet BblYUCSTb B O4HOM CeYeHUM Garku.

8.5.9 CTeHku Ganok cneayeT yKpennsaTb nonepeyHbIMM pebpamm XeCcTKOCTH:

B Gankax 1-ro Knacca, €cri 3HaYeHWe YCIOBHOW MMBKOCTU CTEHKU Ay,
npesbiluaet 3,2 - NpW OTCYTCTBUM NOABWXHOW Harpy3ku Ha nosice 6anku numm 2,2 -
Npy HarMYMK Takow Harpysku;

B 6ankax 2-ro u 3-ro Krnaccos - npu Mobbix 3HAYEHWsIX YCIIOBHON rMBkocTn
CTEeHKM Ha yqacTkax ArmHbl 6anku, e yuuTbiBaloTCs nnacTuieckue gedopmasimm,
a Ha ocTarnbHbIX y4acTkax - kak B 6ankax 1-ro knacca.

PaccTtosiHne Mexay nonepevyHbiMu pe6paMM He [OJDKHO NnpeBbilaTh Zkgf npun

P 23201258, npu Xy, <32

[na 6anok 1-ro knacca AonycKkaeTca npesbllaTbh 3T paCCTOAHUA 40 3HaYeHUA
3.&%{- npu ycnosuu, 410 yCTOIhHI/IBOCTb 6anku n cteHkn obecneveHa BbINONMHEHNEM

TpeboBaHun 8.4.4, a wm84.4, 6, ecrm j\ub He MpeBbIAET 3HAYeHUN,
onpegensieMbix no gopmyne (71).

MonepeyHble pebpa XecTKOCTU crepyeT ycTaHaBmMBaTb, Kak MpaBuio, B
MeCTax MNPUIoXeHUsA HENOABWXHbIX COCPEeAOTOYEHHbIX Harpy3oK M Ha onopax
6arnok.

B cTeHke, yKpenneHHOW TOMbKO mMonepeyHbiMu pebpamu, LmpuHa WX
BbICTYyNatolen YacTu &, AomkHa 6biTb Ans napHoro pebpa He MeHee (%, /30+25)

MM, Ans OOHOCTOpOHHero pebpa - He MeHee (%, /24+40) Mm; TonumHa pebpa ¢,
[OIPkHa ObITb HE MeHee 28, qIIR_y (B

Mpwn yKpenneHun cTeHKM OfHOCTOPOHHUMU NONepPeYHbIMU pebpamMu XecTKoCTH
13 OMHOYHBIX YrONKOB, NPUBAPUBAEMbIX K CTEHKE NEPOM, MOMEHT UHEPLIUN TaKoro
pebpa, BbIYNCNSEMbIA OTHOCUTENBHO OCM, COBMaaloLlen ¢ brkanwen k pebpy
rpaHblo CTEHKM, AOIMKeH BbiTb HE MeHbLLE, YeM Anst napHoro pebpa.

8.5.10 [lMonepeyHoe pebpo KECTKOCTW, PaCMONIOKEHHOE B MECTE MPUIIOKEHUS
COCPEeLOTOMEHHON Harpysku K BEpPXHEMY MOsiCy, CrieayeT NpoBepsiTb pacyeToM Ha
YCTOMYMBOCTb: [BYCTOPOHHEE pebpo - Kak LeHTparbHO CxXaTylo CTOWKy, a
OHOCTOPOHHEE - KaK CTOMKY, CXaTylo C 3KCLIEHTPUCUTETOM, PaBHbIM PacCTOSHUIO
OT CPeAMHHON NIOCKOCTM CTEHKU A0 LIEHTPa TSHKECTU PAaCYETHOTO CeYEHUs1 CTOMKU.
Mpn aToM B pacyeTHoe ceveHune CTOMKM HeoGXoaMMOo BKMoYaTh ceveHue pebpa

XECTKOCTM M NONOChlI CTEHKM LUIVMPWHOM 0,65%n./ 2! R_y C KaXkgon CTopoHbl pebpa, a
pacyeTHyI0 AJMHY CTONKM criedyeT NPUHUMaTh PaBHON PACcYETHON BbICOTE CTEHKU

kef-

8.5.11 CreHkn 6anok 1-ro knacca, y KOTOPbIX MNpu OEUCTBUM HOPMaribHbIX
HanpsikeHUn o OT m3rmba yCTONYMBOCTb He obecneyeHa, a Takxe npu 3Ha4eHUsIX

YCIIOBHON MBKOCTU CTEHKU Ay 255, Ry fo (e @ - HanpsbkeHWe B CXaToM
nosice Ganku), cnegyeT yKpennsTb  NPOAONbHbIM  pebpom  XecTKocTw,
yCTaHaBMMBaeMbIM AOMONHUTENBHO K NonepeyHbiM pebpam.

8.5.12 B cTeHke Garnku CUMMETPUYHOrO [BYTaBPOBOIO ceuveHusi 1-ro kracca,
YKPEnneHHoW Kpome norepeyHbix pebep ogHOM napow npoaornbHbiX pebep

XECTKOCTW, PacrOSIOXEHHOW Ha PacCTOSIHWAW /; OT TPaHULbl CXaToro oTceka
(pucyHok 9), obe nnacTuHKKM, Ha KOTopble 3TO pebpo pasgenseT oTcek, criegyet
paccunTbIBaTh NOPO3Hb:

a) NnacTuHKy 1, pacnorioXeHHy0 Mexay CxaTbiM MOSICOM U MPOAONbHBIM pebpoMm,
no dpoopmyne

1
/Y_[O"focr,l * O "foioc,cr,l +(rf Tcr,l)Q 12 1, (89)
(]
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30€eCb 3HaYeHus o, T 1 CNeayeT onpeaensdTb cornacHo TpebosaHuam 8.5.2, a

3HaYEHUA Top ]l U T joe or 1 - MO POPMYNaM:

npn g, =0

476 R

2
— i 90
1=ty by 33 (%0)

Tl T

me M = (/)[R TE .

npu dpe 0n ey =alfky £2(npu wy >2 cnepyet NpuHAMATL iy =2)

L19y R

= ]
Oy =t L (1)
T A-hyihy 3
£
Tloc,erl = w124 +0,476u1) = (92)
X
v+ W) v P = @) Ry B (93)

KPUTUYECKOE  HanpskeHue T.. | cnegyeT onpegenatb no dopmyne (83) ¢
NoACTaHOBKOW B Hee pa3MepoB NPOBEPSIEMOW NIACTUHKY;

6) NNacTWHKY 2, pacrorioKeHHy Mexay MPOoAoSbHEIM PebpoM U pacTAHYTbIM
nosicom, - No gopmyre

Yo T2 Tioc,er 2

TC?‘

1 a(l-2k -"’kgf) e Fioe,2 i H 7 i <1
E - ‘ (94)

rAe o W T - HanNpshXeHus, onpeaensieMble cornacHo 8.5.2;

By 2 543 & ©5)
T 05—y ng )

npu

_ R

Xy =22 2 (96)

g, VE

Tise,2 - HamnpsbkeHWe, NMPUHMMaemMoe pPaBHbIM B 3aBMCMMOCTM OT TOrO, K Kakomy
NOSICY MPUIOXeHa Harpyska: K CxaToMy (CM. PUCYHOK 9, @) - Toc 2 = 0,40, (3nech
T, CINEAyeT onpedensTb COrMacHO ; K pacTsHyToMy (CM. pucyHok 9, 6) -

Tloe,2 = Tlocs

T jac,cr,2 - HANPsDKEHVE, onpegensemoe no cdopmyne (82), rie ¢y u ¢4 cneayet
onpeaensTb COOTBETCTBEHHO no Tabnmue 14 npu @ = 0,4 1 no Tabnuue 15 npu & =

1, 3aMeHsif 3HaueHne %y 3HadeHrem (% ~# );
Te2 - HanpshkeHue, onpeaensemoe no cgopmyne (83) ¢ NoacTaHOBKOW B Hee

pa3amMepoB NPOBEPSIEMON NMaCTUHKM.

PucyHok 9 - CxemMa 6anku, ykpenneHHOW nonepeyHbIMA U
NpPOAONLHLIMA peGpamMu XKecTKOCTH
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a - 6arnka co cxaTblm BEPXHUM NOACOM; 6 - 6ankac pacTAHYTbIM BEPXHUM NOACOM

PucyHok 9 - Cxema 6arnku, ykpenneHHou nonepeyHbiMu (3) u npogonbHbiMu (4)
peGpamm KecTKoCTH

8.5.13 lNpomexyToyHble pebpa, pacnonoXeHHble Ha NnacTuHke 1 Mexay cxaTbiM
MosicoM U npofofibHbIM pebpom, criegyeT [OBOAMTL [0 NpoponbHoro pebpa
(pucyHok 10).

PucyHok 10 - Cxema 6anku, yKpensneHHON nonepeyHbiMu,
NpPOAONbHbLIMU U MPOMEXYTOYHLIMU PeGpPamMm XKeCTKOCTH

PucyHok 10 - Cxema 6arnku, ykpenrneHHon nonepedHbiMi (3), NpogonbHbiMu (4) 1
NPOMEXYTOUHbIMU (5) pebpamm XecTKoCTH

B aTom cnyyae pacyeT nnacTuHku 1 cnegyeT BbINOMHATL no cropmyrnam (89)-(93), B

KOTOPbIX BENM4WMHY @ criedyeT 3aMeHsTb BENUUWHOW ¢, e ¢ - PaccTosHue
MexXay OCSIMW COCEAHUX NPOMEexXyTouHbIXx pebep (cm. pucyHok 10). Pacuer
NMacTWHKK 2 criedyeT BbIMOMHATL cornacHo TpebosaHusam 8.5.12, 6.

8.5.14 TNpoBepKy YCTOMYMBOCTM CTEHOK Barnok acMMMETPUYHOrO ceyvenus (c Gornee
pasBUTLIM CXaTbiM MOSICOM), YKPemnneHHbIX MNonepeyHbiMi pebpamn u napHbim
NPOAOIbHLIM PeBGpPOM, PacnoNOXeHHbIM B CXATON 30He, crefyeT BbIMOMHATL MO
dopmynam (89) u (90); npu aTtom B choomvribl (90), (91) n (94) BMECTO OTHOLLEHWS
oy-o3 By

—, a B dopmyny (95) BmecTO (

ik
1 /%y cnepyeT noacTaenATL 201 Ty

0.5-# /by ) cnenyer nopctasnate [0y oy —o3) ~#/ky ], me o - kpaesoe
pacTsarvBatroLLee pacTskeHre (CO 3HaKOM "MUHYC") y pacyeTHOW rpaHuLLbl oTceka.

8.5.15 Mpu yKpenneHWn CTEHKN nornepevHbIMU pebpamu 1 NapHbIM NPOAOSbHLIM
pebpom KeCTKOCTM MecTa PacnoSiOKEHUSI U MOMEHTbI WHEPLWN CEYEHWUIn 3TUX
pebep fomkHbI yAOBNEeTBOPSiTb TpeGoBaHusiM 8.5.9 1 dopmynam Tabnmubl 19.

Tabrvua 19

k_1 MomeHTbI uHepumm pebpa
B

nonepeyHoro ([ NpoaonsHOro (i)

(4)

Tpebyemoe npeaernsHoe
MUHUMarbHOE || MakcuMarnbsHoe

0,20

> 3hets (2,5-05af by )aes Thge || L5hets Thts
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0,25 2.3 3 3
(15-0dalhyg)a’ty 1 iy || 1585 8, Sihs

0,30 3
15kt

Mpumedarne - Mpu BbIMMCIEHUN £, * AN NPOMEXYTOUHBIX 3HAYEHMIA iy / By
[lOMyCKaeTCsl NIMHEelHas MHTepronsLus.

Mpy pacnonoxeHnn NPoAoNbLHOMO M NonepeyHbIX pebep XecTKOCTU C OAHON
CTOPOHbI CTEHKU MOMEHTbI MHEPLIUM CEYEHUI KaXA0r0 U3 HUX criefyeT BblYUCTSTb
OTHOCWTESBHO OCW, CoBMaaatoLLelt ¢ Grmxkaiien k pebpy rpaHbio CTEHKU.

8.5.16 Tlpu 3HaAYEHUAX YCIOBHOM TIMOKOCTU CTEHKU My 255 0Ry 10 Garku
CYMMETPUYHOIO [BYTABPOBOIO CEYEHUs [OMYCKaeTCs NpoekTUpoBaTh kak 6arnku 2-
ro Kracca ¢ rmoKuMm (HeYCTONYMBBIMM) CTEHKAMM COTMacHO NpuioxeHuto M.

8.5.17 YuacTok cTeHkM Oankum Hag OMOpoM credyeT paccuuTbiBaTb  Ha
YCTOWYMBOCTb MPW LIEHTPaNbHOM CXaTuM U3 nriockocTu Garnku Kak CTOMKY,
Harpy>xeHHyt OMOpHON peakLuen.

Mpu yKpenneHun cTeHku Ganku onopHbIMK peGpamm XECTKOCTU C LUMPUHOM

BLICTYNawLLEn 4actu &, (Kkak npasumno, He MeHee O,Sbﬁ, 37ecb bﬁ - LMpUHa
HWXHero nosica 6arnku) B pacyeTHOe ceyeHue 3TOW CTOMKM credyeT BKIOYaTb

ceyeHune OnopHbIX peGep 1 Nosiockbl CTEHKM LUMPUHON He Gornee O,GSqufEfRy [
KaXKOov CTOPOHbI pebpa.

TomKHa OMOPHOTO peGpa KECTKOCTU £, [OITKHA BbiTb He MeHee 32y /Ry [ B |

rae &, - WpuUHa BbICTYNatoLLen YacTu.

PacueTHylo AnuHy CTOVKM crieyeT MpUHUMAaTh PaBHOW PacYeTHOW BbiCOTe

CTEHKM 6anku gy .

HwxHme Topubl onopHbix pebep (pucyHok 11) fomkHbI BbITb OCTporaHbl Mbo
NAOTHO MPUTHaHbI UMM MPUBAPEHBI K HKHEMY Mosicy Ganku. HanpspkeHus B 9Tux
CeyeHusiX npy Oe/CTBUM OMOPHON peakLn He [OOMkHbl MpeBbIaTbh Pac4eTHOro

COMpPOTUBIIEHNS CTarM: B MEPBOM Clyyae (CM. pucyHok 11, a) - cmsatuio Ky npu
@ £15 n oxkatmo &y npua >152; Bo BTOpOM cnydae (cM. pucyHok 11, 6) -

cmsTnio Ry

PucyHok 11 - CxemMa onopHoro pe6pa XXecTKocTu

a) 6)

[

a

—
—

a - B Topue C MpUMEHEHWEM CTPOXKM; 6 - ydaneHHoro OoT Topua C MIOTHOWM
NPUTOHKOW M NPYBaPKOW K HYXKHEMY MOsICY

PucyHok 11 - Cxema onopHoro pebpa ecTkocTu

CBapHble LBbI, MPUKPENISOLLME OMOpHOE PeBpo K HKHEMY Nosicy Banku, cnegyeT
paccunTbIBaThL Ha BO34ENCTBYE OMOPHON peakLum.

Mpu oTCyTCTBUM OMOPHBIX pebep XecTkocTu (B NpokaTHbIX Barnkax) pacyeTHbIM
ceyeHneM CTOWMKWU SIBMAETCS Mofioca CTEHKU LUMPWMHOW, PaBHOW AfMHE yvacTka
onupanus 6anku.
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8.5.18 YCTOM4YMBOCTb CXaTblX MOSICOB CregyeT cuutatb OOGEcneyveHHOW, ecrm
ycrioBHas rMbKocTb cBeca nosica }\f = (bgf fff)quyf fE yrm nosicoro mmcta

Xfl = (bf fff)quy /E Gariok 1-ro knacca, a Takke GUCTamNbHBIX 2-70 Kracca npu
BbINONHeHMN  TpeboBanwin 7.3.7, 8.2.1 1 8.2.8 He npeBblaeT npeaenbHbIX

3HavYeHun Xuf (Xuﬂ ), onpeaensieMbIx No opMyrnam:

Ansa ceeca nonku (6e3 okanmneHns n otrvba) AByTaBPOBOrO Ce4YeHUs

dyr =05 Ryr il 97)

Ansa NOACHOro nmcTa Kopo6anoro cedveHuns

Py =LA Ry fo, (98)

34ecb 7, - HaNpskeHWe B CXXaToM Mnosice, onpeaensemoe no opmynam:

A5A 0QHOPOAHOro cevyeHns

o, = MIWy.) wmo, =M, I(Wmc'?"c)"'My I(Wyn':"’c);

ana BuUcTanbHoro cevyeHuns
00 = Ry 130407 w0, = Ry, 12301- 407 + M, ()

roe o' - 3HaveHus o 13 Tabmuubl 18 npu r=0; ecrm 9. 7 Ry, To creayet

npuHMMaTh 0, = Ry .

8.5.19 YCTOMuMBOCTb CXaTbIX MOSICOB CreayeT cuutaTb obGecneyeHHOW, ecrm
ycroBHas rMOKoCTb CBeca CxXaToro nosica UM nosicHoro nucta 6anok 2-ro u 3-ro
KIaccoB U3 O4HOPOAHONM CTanv npuv BbinonHeHun Tpebosanuii 7.3.7, 8.2.3 1 8.5.8

He npeBbllaeT nNpeaerbHbIX 3HAYEHUN Xuf (Xuﬂ ), onpegensiembix npu 2,2

< Py £5,5 N0 chopmynam:

Ans ceeca nonku (6e3 okamnenus n otrnba) ABYTaBPOBOrO CeHEeHNs

Ry =017 +0,063,,; (99)

AJA NOACHOro nimcTta KOpOﬁHaTOI’O ceYvyeHund

Rup 1 = 0675+ 015k, (100)
8.5.20 B cnyyae okanmMneHust unu otrmba nonku (CTEHKN) ceveHus (CM. , UMerLLEro

pasmep g 2 035, v Tonupny ¢ 7 24y Ry T E | 3nauenms Xuf, onpenensiemsie
no dopmynam (97) u (99), nonyckaetcs ysenuyveatb B 1,5 pasa.

8.6 PacyeTt onopHbIX AT

8.6.1 MNnowaab CTanbHOM OMOPHOW NNMWUTLI AOIMKHA YAOBMETBOPSTE TpeGoBaHUAM
pacueTa Ha NPOYHOCTb hyHAAMEHTa.

I'Iepe,qaqa pacyYeTHOro ycunma Ha OMOPHYK MIIUTY MOXEeT OCYLUeCTBIIATbCA

Yyepe3 (pe3epoBaHHbIi TOpEL, WM Yepe3 CBapHble LUBbl  KOHCTPYKLWM,
onupaioLLencsa Ha NimTy.

8.6.2 TonuwwpHy OMOpHOW NNMTbI CrneayeT onpedensaTb pacyeToM Ha uK3rnb
NRacTUHKM Mo copmyne

£= f6My [ Ry, (101)

rae My, - HaMBOMbLLMIA M3 M3TMBaIOLLMX MOMEHTOB Jf , AENCTBYIOLMX Ha PasHbIX
yyacTKax OnopHOM NIMTbI U onpeaensembix No hopmynam:

AIA KOHCOJTbHOro ydacTKa ninTbl
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My = 05402 (102)

ANs ydacTKa NnuTbl, ONEePTOro Ha YeTbipe CTOPOHbI B HANpaBneHnn KOPOTKOW U1
[OTMHHOW CTOPOH COOTBETCTBEHHO

M, = mga®; M, = apga’; (103)

Ana ydacTKa nnuTbl, ONepToro No Tpem CTopoHam

My = angldy)?, (104)

AnNst y4acTka NnuTbl, ONepToro Ha [Be CTOPOHbI, CXOASILLMECS MOA, YrIioMm, No
chopmyne (104), npuHMMan Npu 3ToM ¢y - AUaroHans NPSMOYronbHKKa, a pasmep

@y B Tabnumue E.2 - paccTosiHve OT BepLUMHBI Yrria 40 AuaroHanu.

34ech ¢ - BbIIET KOHCOSLHOTO y4yacTKa nnnThbl;

o, oy, O3 - KOAQULMEHTbI, 3aBUCSILLME OT YCIIOBUI OMMPaHWS N OTHOLLEHUS
pasMepoB CTOPOH y4acTka NiuThl U NPUHUMaeMble cornacHo Tabmmue E.2;

4 - peaKTVBHbIN OTMOP (hyHAAMeEHTa NoA paccMaTpUBaEMblM YH4aCTKOM MIMUThI
Ha eauHMLY NIOWAAY NAMUTBI.

9 PacueT aneMeHTOB CTalNbHbIX KOHCTPYKLMUHA
npu AeNcTBUN NPOAOSIbHOM CUslbl C U3rMbom

9.1 PacyeT Ha NPOYHOCTb 3NIEMEHTOB CMJIOLUHOIO Ce4YeHUA
9.1.1 PacyeT Ha MPOYHOCTb BHELEHTPEHHO-CXaTbiX (CXaTo-u3rmbGaembix) W
BHEL|EHTPEHHO-PaCTSHYTbIX (PacTsHyTO-u3rvbaemblx) 3nemMeHToB W3 cTarm ¢

HOPMaTUBHbIM COMNpOTUBNEHNEM R}.n £440 H/MmZ, He noasepraloLLMXCs
HenocpeACTBEHHOMY BO3AEWCTBUIO AMHAMUYECKUX Harpy3oK, Mpu HanpsbKeHUsIX

<058, no=N4 >01R, cnenyer BbinonHsTL No oopmyrie

n
M
vy |, M . : ., B

AnR_y'Yc Cme,mjnR_y'?"c Ty Wyn,mjnR_y'Yc Wmn,mjnR_y e h , (105)

rae ¥, M, wM, B - aGconoTHble 3HAYEHUs] COOTBETCTBEHHO MPOMOMLHON
CUnbl, U3rMBalOLLMX MOMEHTOB U BMMOMEHTa Npu Hauboree HEGNAronpUSTHOM MX
coyeTaHum;

%, Cy, €y - KOIMUMEHTDI, MPUHMMaEMble coracHo Tabmuue E.1.

Ecm o = ¥/.4, 018, opmyny (105) crienyet NpUMEHSITb NPy BbINOSHEHUN
TpeboBaHuii 8.5.8 n Tabamubl E.1.

PacueT Ha NpOYHOCTL 3MIEMEHTOB B Cryqasix, He NpefyCMOTPEHHbIX pacyeToM
no coopmyne (105), criegyeT BbINOMHATL Mo dhopmyne

(NI Ay 2 My g 2 Mozl Ly 2 Bl I ) (Ryy, ) £1, (106)

rae x, ¥ - pacCTOsAHUSA OT MaBHbIX oceu o paCCManMBaeMOVI TOYKU CeveHUnd.

9.1.2 PacyeT Ha nNpOYHOCTb BHELLEHTPEHHO-CXaTbIX (CXaTo-M3rnbaembix)
anemeHToB no dopmyne (105) BbINOnHATL He TpebyeTcsa npu  3Ha4YeHun

MPUBEOEHHOTO  OTHOCWTENBHOTO  SKCLIEHTPUCUTETA 5y £20 (,  OTCYTCTBUMM
ocnabreHnsi CeyeHUss W OOMHAKOBbIX 3HAYEHUsIX U3rMGaloLMX MOMEHTOB,
NPUHUMAEMBIX B pacyeTax Ha MPOYHOCTb U YCTOMYUBOCTD.

9.1.3 BHeUeHTpeHHO-CxXaTble (CxaTo-u3rnbaemble) aneMeHTbl U3 cTamm C

HOPMaTUBHbLIM COMPOTUBIIEHNEM R}.n 7440 H/MMZ, yMeloLmMe HECUMMETPUYHbIE
CEYEHUsi OTHOCUTENbHO OCW, MEPREeHAUKYNSIPHON MIockocTn marvba (Hanpumep,
cevenus Tuna 10, 11 no , crnegyeT NPoBepsiTb Ha MPOYHOCTbL PACTAHYTOrO BOSIOKHA
CeYeHusi B NMOCKOCTW AeNCTBMS MOMEHTa no dopmyre
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roe Wm - MOMEHT COMNpPOTUBIIEHUA CeYeHud, BbIYUCIEHHbIN ANs pacTaHyToro
BOJIOKHa;

& - koadbdpuLMeHT, onpeaensiembiii no copmyre

5=1-01M2/(4R,). (108)

9.2 PacyeT Ha yCTOMYUBOCTb 3J/IEMEHTOB CMJIOLIHOIO
ceyeHusA

9.2.1 PacyeT Ha YCTOMYMBOCTb BHELIEHTPEHHO-CXATbIX (CXaTo-M3rMbaembix)
3MEMEHTOB NpW [eCTBUM MOMEHTa B OOHOW U3 MMaBHbIX NMOCKOCTeW credyeT
BbINOMHATL Kak B 3TOW NMOCKOCTW (nNnockas dopma noTepu yCTOAYMBOCTM), TaK 1
13 3TOW NMOCKOCTM (M3MMBHO-KPYTUNbHAs hopMa NoTepu YyCTONYNBOCTH).

9.2.2 PacyeT Ha YCTOMYMBOCTb BHELIEHTPEHHO-CXaTbIX (CxaTo-u3rnbaembix)
3IEMEHTOB MOCTOSHHOTO CeYeHUs! B NIMOCKOCTY AeiCTBUS MOMEHTa, COBMaatoLLei
C MOCKOCTbIO CUMMETPWK, CrieAyeT BbINOMHATL Mo (hopmyrne

Nip, ARy, ) £ 1, (109)

B dopmyne (109) koathdULMEHT YCTOMYMBOCTW MpU CXaTuUM C U3rMBOM i,
crnenyet onpefensTtb no rabnuvue [1.3 B 3aBUCUMMOCTM OT YCIIOBHOW rMBKOCTU F 1

NPUBEAEHHOTO  OTHOCUTENBHOTO  OKCLEHTPUCUTETA #gr ,  ONPEAEenseMoro no
dopmyne

g =, (110)

rae % - KoadhdmLMEHT BNMSIHWS popMbl cedeHusi, onpeaensiembln no Tabmvue [1.2;

m=eAlW, - OTHOCWUTENbHLIN  3KCUEHTpUCUTEeT (34ecb e = M /N -

3KCLIEHTPUCUTET, NPU  BbIYUCIIEHWM KOTOPOro 3HayeHust Af u N crnegyeT
npuHMMaTh cornacHo TpeboBaHuam 9.2.3;

W, - MOMEHT COMpOTUBIIEHNSI CEYEHUS!, BLIYUCTIEHHbIN AN Hanboree CxaToro
BOIOKHa).

Mpu 3HaYeHUAX #2gr 220 pacueT crieayeT BbIMOMHATb Kak AnA n3rmbaembix
3MeMeHTOB (CM. .

9.2.3 PacueTHble 3Ha4YeHVsi MPOAONbHON cunbl A 1 narnbatowero MomeHTa Af B
aremMeHTe criefyeT MNpuvHUMaTb AN OOHOTO W TOrO K€ COYETaHUst Harpy3ok u3
pacyeTa cucteMbl Mo HegedopMUpPOBaHHOW CXeme B MPeanorioKeHUN Yrpyrx
nedopmMaumii ctanm.

I'IpM 3TOM 3HadeHusa A crnepyeT NpuUHMMaTh pasBHbIMUL

ANA KONIOHHbI NOCTOAHHOIO ceYveHns paMHOl7I CUCTEMbI - HaVIGOJ'IbLLIeMy MOMEHTY
B npegenax AnvHbl KONOHHbI;

ana CTyI'IeH‘-IaTOVI KOJTOHHbI - Hamﬁonbmemy MOMEHTY Ha AfvHe ydacTka
MOCTOAHHOIO CeYeHud,

ANA KOJIOHHbI C O4HUM 3alleMIeHHbIM, a ApyrumMm cBOGOAHBIM KOHLIOM - MOMEHTY
B 3ajesike, HO He MeHee MOMeHTa B CeYeHUW, OTCTOALEeM Ha TpeTb ASMHbI
KOJTOHHbI OT 3a[erku;

ANS CXaTbIX NOSCOB (PePM U CTPYKTYPHbIX NIWT, BOCNPUHUMAIOLLMX BHEY3IOBYHO
NoMNepeyHylo Harpyaky, - HaubornblueMy MOMEHTY B Npefenax cpeaHei Tpetu
ONWHBL  MaHenu nosica, onpedenseMoMy U3 pacdeTa nosica Kak  ynpyroi
Hepa3spesHou 6arnku;

AONA CXaTOro CTepXHA C LWapHUPHO-0NepTbiIMX KOHUaMU U ceYeHneM, nvmerumm
OOgHY OCb CUMMeETpUM, coBMNagawllyto C MIOCKOCTbH n3rmba, - MOMEHTY,
onpegensemMomMy no gopmyrnam Tabnmubl 20 B 3aBUCMMOCTU OT OTHOCUTESBHOIO

KCLEHTPUCUTETA #iyey = My AN, ) 1 npuHMMaeMomy paBHbIM He meHee 0,5
M

max -

Tabmvmua 20
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OTHOCUTErbHBIN (| MOMEHT A4 MpU YCIIOBHOMN MBKOCTU CTEpXkHS
SKCUEeHTpucutet
mmax
%<4 nx4
Pl $3 M= My —0.25NM oy — M) M =M,
3< gy $20 || M = Mg+ (g ~3N(M gy — M) 17 || M = My + gy — 30 M e — 34117

O603HayeHust, NpuHsiTole B Tabnmue 20:
M pax - HAMBOMBbLLMIA U3MMBAIOLLIMIA MOMEHT B Npeaenax AnMHbI CTEPXHS;

Mi - Hanbonblwwii n3rMbaloOLMA MOMEHT B Mpeaenax CpefHen TpeTu OMMHbl CTEpXHS,

NPUHUMaEMbIN paBHbIM He MeHee 0,5 M .. ;

M5 - M3rMGalOLLMIN MOMEHT, MPUHUMAEMbI PaBHBIM A NpU #4,.. <3 1 3 < 4, HO He MeHee 0,5
M.

max -

Ons cxatbix CTep)KHeI;I ABOAKOCUMMETPUYHOINO CHNIOWHONo CeYeHusa C
LLAPHUPHO-0ONEPTbIMN KOHUaMMN, Ha KOTOPbIX ,El,el7ICTBy|0T n3rnbaroLme MOMEHTbI,

3Ha4vYeHue mgj‘, Heobxoammoe Ans onpefeneHuna &, , cnegyet npuHUMaTb

cornacHo Tabnumue [1.5.

9.24 PacyeT Ha YCTOMYMBOCTb BHELIEHTPEHHO-CXaTbIX (CxaTo-u3rnbaembix)
CTepxHeli CMOLHOMO MOCTOSHHOTO CEYEeHWsi, KpoMe Kopob4aToro, U3 MiocKocTu

AENCTBIS MOMEHTA MK U3TMBe UX B NIIOCKOCTU HauBonbLUeN xecTkocTu (I, > Iy),
coBMapjatolleii C MMOCKOCTbIO CUMMETPUM, a TaKke LUBENnepos cregyet
BbIMNOMHATHL Mo chopmyrie

Ni(ewy ARy, ) <1, (111)
rae ¢ - K0adhdpMUMEHT, onpeaensiemMblii cornacHo TpebosaHusim 9.2.5;

©y - KO3(MLMEHT YCTOMYMBOCTU MPU LIEHTPANIbHOM CXaTUW, OMpeaensemblit
corracHo Tpe6oBaHusm 7.1.3.

9.2.5 KoadhdmumeHT = B doopmyne (111) cneayet onpefendrs:

npy 3HaYeHusIX #2, 5 no doopmyrne

c=81+am,) <1, (112)

rae o, £ - koadpduumeHTbI, onpeaensemMblie no Tabnuue 21;

npu 3HadYeHusx #, 210 no doopmyne

o =U(l+mypy fop), (113)

roe @y - KoddMUMEHT yCTOMYMBOCTU Mpu u3rvbe, onpeaensiemblii COrmacHo
TpeboBaHuam 8.4.1 wnpunoxennto XK kak ans Gankm ¢ gByms u bornee
3aKpenneHnsiM1 CXaToro nosica;

npu 3HadeHnsx 5 < #2, < 10 no dopmyre

c=c5(2-02m, ) +ep(0,2m, - 1), (114)
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e crieqyeT onpepenaTtb: €5 - no dopmyne (112) npu #2, =5; ¢y - no dopmyne
(113) npu #2, =10. 3peck 1, = (M, /A ANW,) - oTHocuTernbHbIN

aKcueHTpucuTeT, rae M, criegyeT npuHUMAaTh cormacHo TpebosaHusam 9.2.6.

Mpwu rm6kocTn ?\y 73,14 koabdMLUMEHT ¢ He AOIDKeH MpeBblllaTh 3HaueHMit
Cye » ONPEAENAEeMbIX COIMacHO NpuUnoxeHuto [l; B Cryyae €Ccrm ¢ €y, B

dopmynax (111) n (116) BMecTo « criegyeT NPUHUMATb Ty -

9.2.6 lMpw onpepeneHy OTHOCUTENBHOTO 3KCLieHTpUcuTeTa #2, B chopmynax (112)-

(114) 3a pacyeTHbIt MOMeHT A, crieqyeT NpuHUMAaTh:

ONA CTEPXHEN C KOHLamM, 3aKpenneHHbIMU OT CMELLEHUS NeprneHanKynsipHoO
NIOCKOCTU AENCTBUA MOMEHTA, - MakCuMmarbHbli MOMEHT B Mpegenax cpegHen
TPETU ANMHBI, HO HE MEHee NONOBMHbI HANGOSbLLIENO MOMEHTA NO ASIMHE CTEPXHS;

O CTEPXHEN C OAHUM 3aLLeMIIeHHbIM, a APYrIM CBOBOAHBIM KOHLIOM - MOMEHT
B 3ajerke, HO He MeHee MOMEHTa B CEeYeHWW, OTCTOSILLEM Ha TpeTb OJMHbI
CTEpXHsI OT 3afenKku.

9.2.7 PacyeT Ha YCTOMYMBOCTb BHELIEHTPEHHO-CXaTbIX (CXaTo-M3rmbaembix)
3MeMeHTOB [1BYTaBPOBOrO CEYEHUS, HEMPEPLIBHO NOAKPENEHHbIX BAOMb OAHOM U3
MOMOK, CrieAyeT BbINOMHATL COrNacHo npunoxexuto XK.

9.2.8 BHeUEeHTpeHHO-CXaTble (CxaTo-u3rMbaemble) SremMeHTbl  MOCTOSHHOIO
ceyeHusi, narmbaemble B MNOCKOCTU HAMMEHbLUEN XECTKOCTU (f}. <Iym 2, *0),

criefyeT paccuuTbiBaTe Mo dopmyrie (109), a mpu mBkocTH Xy > hy - Takke
NpOBepsATb PacyeToM Ha YCTONYMBOCTb M3 MAOCKOCTM [AEACTBMA MOMEHTa Kak
LIeHTParbHO-CXaTble 3NeMeHTbI No (hopmyre

Vi, ARyy,) <1, (115)

rae ¥ - KO3(MLNEHT YCTONYMBOCTM NPU LIEHTPanbHOM CXaTun, onpeaensembiin
cornacHo TpeboBaHusam 7.1.3.

Mpn A; £}y NPOBEPKN YCTONYMBOCTU U3 MIOCKOCTW AEUCTBUSI MOMEHTa HE
TpebyeTcs.

9.2.9 PacueT Ha yCTOMYMBOCTb CTEPXHEW CMIIOLLIHOTO MOCTOSIHHOTO CeYeHUs (Kpome
KOpoGY4aToro), NOABEPKEHHBIX CXATWIO U U3MMBY B ABYX MMABHbIX MIOCKOCTSIX, NpU

COBMafieHM1 MNockoCTU Hambornbluein kectkoct ({x »1y) ¢ nnockocTbio
CUMMETPUU, a TaKkxke Npu ceveHnn Tuna 3 (cm. Tabrmuy 21) creayeT BbINOMHATL MO
dopmyne

Ny ARyy, ) £1, (116)

roe

ey = 0y (0,63 +0,48c) (117)

Tabnumua 21

Tun ||Cxema ceyeHus n || 3HaveHnsa koaddmureHToB

ceye- || aKcLieHTpUCUTET

HUS
o npu 8 npu
m, < || 1<m, £5 iyﬁ i}, >3,14
1 3,14

! ¥ 0.7 0,65+0,05#1, ! foc 1oy

h
-
|
T
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2

&
3
4 1-0.3 |1~ (0,35~ 0,05m,) 15/ 4||! f

, 05m2, 3151 4y (1= e foy X200 0 -1,
I hh o
X
.3=1an£2”1<0,5

O603HayeHust, NpuHsTble B Tabnmue 21:

{{ ¥n Iy - MOMEHTbl VMHEpUWW COOTBETCTBEHHO OOmbluel W MEHbLLUE MOMOK OTHOCMTESbHO OCK
CUMMETPUUN ceyeHns v ~ ¥ ;

©o - 3HaYEHVe ¥, npu i}. =3,14.

Mpumeyanue - Mpu 3HaveHusx &/ k < 0,3 cnepyeT npuHumate &/ % =0,3.

3nech criefyer onpeaensTb:

©g - COMacHo TpebosaHuam 9.2.2, NpuHMMas B hOpMyriax BMECTO # W A

COOTBETCTBEHHO m}. n }\}. ;

£ - cormacHo TpeboBaHusm 9.2.5.

[py BbIYMCNEHUM 3HAYEHNS mng = T}m}. ONsi CTepXXHeN ABYTaBPOBOro CEYEHNs

C HEOAMHaKOBbIMM Monkamu koaddMUMEHT #  crieayeT onpefensdTe Kak Ans
ceyeHusi Tuna 8 no Tabmvue [1.2.

Ecrm #24,, <#2,, TO KpoMe pacyeTa no coopmyrie (116) crieayeT npoussect

LOMonHUTErbHY0 NpoBepKy no gopmysiam (109) n (111), npuHumas €, =0.

Ecrm *, >3\}., TO Kpome pacyeTa no copmyne (116) cnepgyeT npovsBecTn

A0NONHUTESbHYI0 NPoBEPKY no dopmysie (109), npuHumas £, = 0.

3Ha4YeHUs1 OTHOCWTENbHBLIX 3KCLIEHTPUCUTETOB CrEAyeT BbIYUCIATb MO
dopmynam:

m, =e, A1F,, (118)

#y =e},AHFQ,, (119)

rnpe W:::x n W:;_y - MOMEHTbl COMNpPOTUBIIEHUA ceyeHui ans Havbornee cxatoro
BOJIOKH@ OTHOCUTENbHO OCEN COOTBETCTBEHHO x — % U ¥ ~F .

Ecrm nnockocTb HauGorbLUEN HECTKOCTU ceveHust cTepkHst (£ > Iy) He

coBnagaeT C NMOCKOCTbO CUMMETPUM, TO PacyeTHOEe 3HaveHue #2, cregyet
yBenuuuTb Ha 25% (kpome ceveHunst Tuna 3 no .

9.2.10 PacyeT Ha yCTOMYMBOCTb CTEPXHEN CMIIOLLHOMO MOCTOSIHHOTO Kopo64aToro
CeYeHusi MPU CxaTuM ¢ U3rMbom B OHOW UNK B ABYX MMaBHbIX NMOCKOCTAX crieayeT
BbINOMHATL NO hopMynam:

N’f(foeyAR_y'Yc)+Mx"r(cxaxWx,mjnR_y'Yc)Sl; (120)

NI((OQXAR}I/YC)*—MJI I(Cyay%,mjn‘qy?c)il, (121)
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A€ Pgy, Py - KOIPOUUMEHTHI YCTOMMMBOCTM MNpU CkKaTum ¢ n3rmbom,
onpegensieMble no Tabavue [1.3;

€y, €3 - KO3DMLMEHTbI, NPUHMMaeMble no Taboumue E.1;

3y, 5}. - KOahdMLMEHTBI, onpeaensemMble No dopmynam:

8, =1-0,1N% /(AR,) n 8, =1-01N33 KAR,) (122)

1 NPUHUMaeMbIe paBHbIMY 1,0 COOTBETCTBEHHO Npn *, <11 My L1

Mpy 0[HOOCHOM U3rMGE B NIOCKOCTI HanGombLuen xecTkocTn (£ » £y, M), =

0) BMECTO ¥ CrieayeT NpuHUMaTh ¥y .

9.3 PacyeT Ha yCTOMYUNBOCTb 311IEMEHTOB CKBO3HOIrO
ceyeHus

9.3.1 lNpw npoBepke Ha YCTOMYMBOCTb BHELLEHTPEHHO-CXATbIX (CXaTo-M3rnbaembix)
CTEPKHEN CKBO3HOMO CEYEHUS] C COEAMHUTENbHLIMW MIaHKaMu WK pelueTkamm
cneayeT BbIMOMHATL Kak pacyeT CTEPXHS B LLENOM, TaK U OTAENbHbIX BETBE.

9.3.2 MNpu pacyeTe CTEPXHSA B LLENIOM OTHOCUTENBHO CBOBOAHOM OcK no chopmyre
(109), korga MnaHKM WU pelleTkn pacrnofiokeHbl B MNMOCKOCTSX, NapannenbHbIX

NNOCKOCTU AEeVCTBMS MOMEHTa, KOadMLMEHT i, crnedyeT onpedenatb Mo

Tabnuue [1.4 B 3aBUCUMOCTY OT YCIIOBHOW NpUBEAEHHON rMBKoCTH ?\gf ( ?\gf -CcM. M
OTHOCUTENBbHOTO 3KCLEHTpUCUTETA # , ONPEeAensemMoro no gopmyre

m=edall, (123)

rae & = M/ N - 3KCUEHTPUCUTET, NPN BbIYMUCIIEHUM KOTOPOrO 3Ha4eHus A un i
crnegyeT nNpuHUMaThb cornacHo TpebosaHusm 9.2.3;

@ - paccTodaHne oT rMaBHON OCU CEeYEHUs, I'IepI'IeH,CI,VIKyJ'IFIpHOVI Nf0CKOCTU
OEeNCTBUA MOMEHTa, 10 OCU Hanboree CxaTol BETBU, HO HE MeHee paccTosAHMnAa Ao
OCW CTEHKWU BETBWU;

{ - MOMEHT VMHEpLUM CEYEHWUSI CKBO3HOTO CTEPXHS OTHOCUTESIbHO CBOGOAHOM
ocu.

Mpu 3HayeHusix # »20 pacyeT Ha YCTOWYMBOCTb CTEPXHA B LIENIOM He
TpebyeTcs;; B 3TOM cryyae pacuyeT cregyeT BbIMOMHATb kak Ans u3rnbaembix
3NIEMEHTOB.

9.3.3 lMpu pacyeTe oTAeNnbHbIX BETBEN CKBO3HbIX CTEPXHEN C pelleTkamu no
chopmyne (7) NPOAOIbHYIO CUMy B KaXOoW BETBM criefyeT onpefenstb C y4eTom

[IONOMNHUTENBHOTO  yeunusa Az OT MOMeHTa. 3HauyeHue 3TOro ycunusi criegyet
BbIYUCTIATH NO hopMyrnam:

Nog =M}, {5 - npu n3rmbe cTepxHs B MMOCKOCTU, MEPMNEHANKYNAPHON Oocu
¥ ¥, ansa cedenunn tunos 11 3 (cm. ;

Nag =0.5M ), /2y - 1O e, AnA ceveHnn Tuna 2 (M. .

Nz =116M,/5 - npnunsrmbe CTepKHA B NSIOCKOCTM, NEPNEHAVKYIAPHON OCK
x —x, ANs cedeHur Tuna 3 (cMm. ;

Nyg =0.5M, /&y - To xe, ANs ceveHwii TUNa 2 (cm. .

3peck &, &y, by - pacCTOAHUA MEXOY OCAMMN BETBEN (CM. .

Mpu n3rMbe cTepHa CKBO3HOTO CedeHust Tuna 2 (CM. B ABYX MIIOCKOCTSX ycurme

N4 crepyet onpenensts no goopmyne

Nag =05(M, (b + M, {bq). (124)

9.3.4 MNpwn pacyeTe OTAEMNbHbIX BETBEN CKBO3HbIX CTEPXHEN C MnaHkamu B hopmyrne

(109) crnegyeT yuuTbiBaTb AOMNOMHUTENBHOE Yycurve Mgz OT MomeHTa Af 1
MECTHBIN 1M3rb BeTBen OT (PaKTUYECKOW MM YCIIOBHOWM NOMepeyHor cunbl (kak B
nosicax 6e3packocHom epmbil).
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9.3.5 Pacyer Ha YCTOMYMBOCTb BHELLEHTPEHHO-CXATbIX (CXaTo-M3rMbGaembix)
TPExXrpaHHbIX CKBO3HbIX CTEpXHei C peleTkamu W MOCTOSIHHbIM MO AfNMHE
PaBHOCTOPOHHUM CeYeHVeM criefyeT BbINOMHATL CornacHo TpeboBaHusiM pasgena
16.

9.3.6 PacyeT Ha yCTOMYMBOCTb CKBO3HbIX CTEPXHEN M3 ABYX CMIOLHOCTEHYaThIX
BEeTBEN, CUMMETPUYHBIX OTHOCUTENbHO OCK X —x (PWUCYHOK 12), C pelueTkamn B
[ABYX napannenbHbIX MMOCKOCTSX, MOABEPXEHHbIX CXaTuio U u3rmby B obeunx
IMaBHbIX NOCKOCTSIX, CNeAyeT BbIMOMHATb:

ANs CTEPXHS B LIESIOM - B NIOCKOCTW, NapannenbHOM NrocKOCTSM peLleTok,
cornacHo Tpe6oBaHusamM 9.3.2, npuHnmas &, =0;

[Ns OTAENbHbIX BETBEN - KaK BHELLEHTPEHHO-CXATbIX 3NIEMEHTOB Mo chopMyriam
(109) u (111); Npu 3TOM NPOAOSILHYIO CUIY B KaXO0W BETBW CriedyeT onpeaensTb ¢
Y4ETOM [JOMOMHUTENBHOMO  ycuriMst OT  MomeHTa A4y (, a  MomeHT M,
pacnpefensTb Mexay BETBSMU MPOMOPLMOHABHO WX JKECTKOCTSAM fy;  (CM.

pucyHok 12); ecrim MomeHT 3, AeicTBYeT B NMOCKOCTU OAHOM W3 BETBEN, TO
crefyeT cuMTaTb €ro MOoMHOCTBLIO NepeaaloLLyMcsa Ha 3Ty BeTBb. [pu pacyeTe no
dopmyne (109) mMBGKocTb OTAeNbHOW BETBU criegyeT onpeaensTb C y4eToM
Tpe6oBanuii 10.3.10, a npu pacuyeTte no dopmyne (111) - no mMakcumansHomy
paccTOsIHMIO Mexay y3ramu peLLeTKu.

PVICyHOK 12 - Cxema CKBO3HOIO ce4eHuUs CTepXHA U3 AByxX
CNJIOWHOCTEHYaTbIX BeTBeMn

T

yl

PucyHok 12 - Cxema CKBO3HOTO CEYEHWsI CTepXHS U3 [ABYX CMIIOLHOCTEHYaTbIX
BeTBeEN

9.3.7 PacyeT coeauHWUTENbHbIX MIAHOK WIN PELLETOK CKBO3HbIX BHELIEHTPEHHO-
cxaTblX  (CKaTo-u3rmbaemblx) CTEPXHENH  CrieayeT  BbIMOMHATH — COMMacHo
TpeboBaHMaAM 7.2.8 1 7.2.9 Ha nonepevHylo cuny, paBHyl Gonblemy K3 ABYyX

3HAYEHM: (IaKTUYECKON MornepeyHoi cune ! WM YCrioBHOM MOMepeYHon cure
Qﬁc , BblUMCIIsIeMON cornacHo TpeboBaHusim 7.2.7.
B cnyyae korga dakTuyeckasi nonepeyvHasi cuna Gornblue yCNoBHOW, crieayeT

COEMHATL BETBU CKBO3HbIX BHELIEHTPEHHO-CXaTbiX 3MEMEHTOB, Kak MpaBurio,
peLueTkamm.

9.4 NMpoBepka yCTONYMBOCTU CTEHOK U NOSICOB

9.4.1 PacueTHble pa3mepbl NPOBEPSIEMbIX HA YCTOMYMBOCTb CTEHOK W MOSICHbIX
NMCTOB (NOIOK) cneayeT NPMHUMaTh cornacHo TpeboBaHusm 7.3.1 n 7.3.7.

9.4.2 YCTOWYMBOCTb CTEHOK BHELLEHTPEHHO-CXaTblX  (CXaTo-u3rmbaembix)
3MeMeHTOB criedyeT cyuTaTb obecneyeHHON, ecrv ycrioBHasi MMBKOCTb CTEHKW

Ay = (kgf "ff'w)qu_y YE pe NpeBbILLIAET 3HaYEHWIA NpeaenbHOi YCMOBHOW MMBKoCTM

qu , onpegernsieMbix no dopmynam Tabnuubl 22.

Tabmvua 22
Tun ||Cxema ceyveHus n||Ycnosus MpenenbHasa ycnoBHasi MOKOCTb CTEHKU
ceuye- || akcueHTpucuTeT npYMeHeHUs! %,
HYSA dopmyn W
1 - = s
- - oo 18 < | R <l Ry = Ty — 13+ 0,152
| ET 10; ana|4
X __l___. — ||aByTaBpa
Uy B
Py 2| P = Pt = L2+035%, £31 (126)
P4
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2 _y__ < Py S, 1 j\uw =qu2 =l42
b Lai2
X X
. R
7 e <07 +240
o1(2-a+ o’ +48%)
(127)
3 ¥ 1<ag2 oy = 0.75%,,5 £0,52+18a  (128)
e,
J?
4 S 1< bs tig <20 || Ty = 04+ 0,078,001+ 0,25, 25 1)
—— ey 29
x—] x 08<%, <4 (149
J?
5 , -
Y e yﬁj my 21 Paw = 2,[AR, 7, [N £ 55 (130)
e
¥ ¥y

O603HayeHus1, NpuHATLIE B Tabnvue 22:

Ay - YCIOBHAsi TMBKOCTb CTEPHS B MIIOCKOCTU AENCTBUS MOMEHTE;
e - KOAAMUMEHT, onpeaensembli no Tabmvue 17 B 3aBUCUMOCTH OT & ;

a=(oy —oq) oy (30ecb gy - Hauborbllee CHMMAlOLLEe HanpsXXeHWe y PacyeTHON rpaHuLibl
CTEHKM, NPUHUMaEMOe CO 3HaKOM "Nic” 1 BblYMCrieHHoe 6e3 yueTa KOSMUMEHTOB #, , S¥y U
@eyp; T7 - COOTBETCTBYIOLIEE HaNPsKEHWE Y MPOTMBOMOMOXHON PACHETHON rpaHnLbl CTEHKN);
§=015,7/0; (3peco 7= Q/(¢,k,) - cpenHee kacaTenbHoe HaNPsXKEHUE B PaCCMaTpPUBAEMOM

ceyeHUM; Arst kopoBuaTtoro cevernst 7 = (2 ky, ) ; £5 - WMpyHa nonku Taepa.

Mpumevanns

1 [Ins ceyenmit Tuna 1 npu 3Haderusix 0< #2, <1 umm 10< #2, £20 3HAYEHUS Fqyy CHIEAYET
ONpenensTh MMHERHON MHTEPMONALIMEN MEXTY 3HAUEHUSMM Fyy, , BEIYUCTIEHHBIMA COMMacHo 7.3.2 (

#2, =0)um 8.5.8 (#2, =20) n no dropmynam (125) n (126) cooTBETCTBEHHO.

2 [ns ceyenus Tvna 2 npu = = 0,5 3HayeHwe qu crneqyeT onpefenaTb ABaXObl: COrMacHo
7.3.2 v ¢ ucnonb3oBaHuem copmyn (125), (126); npu 0,5< @ <1 - NMHENHON WHTepnonsAumen

MESX1Y 3HAUEHUSIMU Py, , BEIYMCTIEHHBIMMA PN ¢t = 0,51 o = 1.

3 [ns ceyenus Tuna 4 npu *, < 0,8 urn *, >4 B dopmyrie (129) creayeT npuHuMaTh *, =0,8

UM *, =4 COOTBETCTBEHHO.

4 [ina cedenmit Tuna 5 npu sHadernax 0< 75, <1 3HaueHus My, Crie[yeT OnpenensTh

TMHENHOI MHTEPNONALIMEN MEXY 3HAUEHUSIMUA Py, , BBIYUCTIEHHBIMU COMMAcHO 7.3.2 (#y =0)unno
dopmyne (130).

9.4.3 Mpu BbINONHeHUn ycrosust 0,85 N/(w, ARy, ) £ 1 npepenbHylo ycrioBHyto

TMBKOCTb My, BbIYMCIEHHYIO Mo dopmynam (125) u  (126) Tabmubl 22,
[l0NyCcKaeTcsl yBenMYMBaTh nyTem onpeaeneHus ee no dopmyne

= = - = A
w = Pt ¥ 30wz g |1 ——|, 131
Ry 1+ 3 ~ Ay 1)[ foeﬂRﬂc] (131)
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€ Pywl WM Puwa - 3HAYEHUS y,, , BbIYUCTIEHHBIE MO cpopmynam (125), (126) n
(127) 1abnmubl 22.

Mpu BbinonHeHnn yorosus N i(e, AR, ¥.) 0,8  sHaueHve Xy, crieayer

MPUHUMATB PABHBIM 3.

9.4.4 CTeHKM BHELEHTPEHHO-CXaTbIX (CXaTo-M3rnbaembix) rEeMEHTOB CMIOLLHOIO

ceyeHnss (KOMOHH, CTOEK, onop W T.M.) Npu A, 22,3 criemyeT, Kak npasurio,
YKPEnnsaTb nonepeyHbIMU pebGpamMu eCTKOCTU B COOTBETCTBUM C TpeboBaHUsMU
7.3.3.

9.4.5 Tlpu YKPEnneHum CTEHKU BHELEHTPEHHO-CXaToro (CXaTo-u3rmbaemoro)

anemeHTa NPOAOMbHLIM PeBPOM KECTKOCTW (C MOMEHTOM MHepLmn {x; 2 5kgﬁa.),
pacronoXeHHbIM MOCEPEAVHE CTEHKW, Haubomnee HarpyXeHHyl 4acTb CTEHKM
Mexay MosicoM U ocblo pebpa criefyeT paccMaTpuBaTb Kak CaMOCTOSITENbHYH
nnacTMHKy ¥ npoBepsiTe Mo  chopmynam Tabmmubl 22, pu 3ToM pacyeT u
npoekTupoBaHue pebpa W aneMeHTa B LENOM criedyeT BbINOMHSATb C Yy4eToM
TpeboBaHui 7.3.4.

9.4.6 B cryyasix koja (pakTUYECKoe 3HaueHWe YCIOBHOM MMBKOCTU CTEHKU Ay,

npeBbIAeT NpefenbHOe 3HAYEHME iy, , BLIYUCTIEHHOE ANS ceyeHwit Tuna 1 no
dopmynam T1abmmubl 22, a AN CeYeHWn TUNoB 2 1 3 ¢ y4eToM npumevaHuns 2
Tabnuubl 22 (npu = % 0,5), gonyckaeTcs MPOBEPKY YCTOMYMBOCTU CTEPXHS MO
dopmynam (109), (115) n (116), a Takxke npu = = 0,5 no cdopmyne (111) BbINONHATL

C Y4ETOM pacyeTHOW YMeHbLLEHHOM nrolaamn A; B cootBeTcTBMM C 7.3.6.

9.4.7 YCTONYMBOCTb MOSICOB (MOMOK) BHELEHTPEHHO-CXaTbIX (CXaTo-n3rnbaembix)
cTepxHeil ¢ mbkocTblo 0,8 £ Ay (%) £4 criepyer cunTtath 0becneveHHoil, ecnm
ycroHasi mBkocTe ceeca nosica (norku) My = By 1271 0Ry L E ynn nosicHoro

nucTta Xfl = (bef,1 "ff'f)qu_y 'E pe NpeBbILLAET 3HaYeHUi npeaesibHOW YCIOBHOM
mbkocTn Xuf (j\uf,l) , onpegensieMbix no chopmynam Tabnmubl 23.

Tabnvua 23

ceve- npume-
HYSt HeHUs!

cTepxHs 0,8< (i}.) 4

Tun ||Cxema ceyeHus n akcueHTpucuteT || Ycnosue||MpenenbHas ycrioBHas rmMbKocTb
cBECA MOSCa My UMM MOSICHOMO

dopmyn | npcta Xuﬂ npu  mbkocTn

(132)

Rp = Ry 00115+ 07, o,

CEEe | [

2 by Mgt = g ~ 00153+ L3N, ),

gl ) Ty =036 + 010,
P — (134)
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4 Ry Y| Ty =036 +010%,
T (19)
- 1.
x €y = le_'l' X
|
[
y y

O603HayeHne, NpuHsToe B Tabnmue 23:

>\uﬁ: - NpeaenbHoe 3Ha4YeHWe YCIIOBHOW rMGKOCTH cBeca nosica UM MosiCHOro NncTa
LeHTparnbHO-CXaToro aneMeHTa, onpeaensemoe corrnacHo Tpe6oanunam 7.3.8 n 7.3.9.

Mpumeyanue - Mpn 5< #2, £ 20 3HaueHUs iuf (j\uf,l) crieqyeT onpeaensTh NMHERHOM

MHTEpRonsuuer  mexay  3HadYeHusiMu iuf (j\uf,l) , BblYMCMEHHbIMX MO  dhopmynam
HacTosiwen Tabnuubl, 1 cornacHo 8.5.18 n 8.5.19 (npu # =20) COOTBETCTBEHHO.

9.4.8 Ona nornok (cTeHok) ¢ oTrmGamu (CM. 3HaYeHusi mnpeperibHOW YCIIOBHOW

rmékocTun Xuf(j\uf,1), onpegensieMble no dopmynam Tabmuubl 23, cnegyet
YMHOXUTb Ha Ko3dduumeHT 1,5.

Pa3mepbl oTrba cnegyeT onpeensTb cornacHo TpeboBaHusam 7.3.10.

9.4.9 [lpu Ha3Ha4YeHUM CEYEHWN BHELLEHTPEHHO-CXATbIX W CXaTo-U3rmbaembix
3MIEMEHTOB MO NpeaenbHon MBKocTU ( 3HaYeHUst MPEeAenbHbIX YCMOBHbIX

MBKOCTEN CTEHKU Py, OMPEAEnsemMblx Mo hopMynam Tabmmubl 22, a Takwe

NosicoB My (*yr1), onpepensieMbix nmo copmynam Tabmmubl 23 W COMMAcHo
TpeboBaHuaM 9.4.8, gonyckaeTcsl yBEnMUMBaTb YMHOXEHUMEM Ha KO3dhdmLmeHT

JomAR TN (3nech @, - MeHbllee M3 3HaueHWil @, ©€y, Payp,
MCMOnb30BaHHOE MpyY NPOBEpKe YCTOMYMBOCTY aNieMeHTa), Ho He Gonee Yem B 1,25
pasa.

10 Pac4yeTHble ANUHbI U NpeaenbHble TMOKOCTH
3NeMEeHTOB CTallbHbIX KOHCTPYKLUN

10.1 PacueTHble ANVHbI 31IeMEHTOB NMOCKUX hepm 1
cBAsen
10.1.1 PacyeTHble ArMHblI CXaTblX 3NIEMEHTOB MIIOCKMX (bepm U CBS3en B UX

nnockocTn fer 1 13 nnockocTy L1 (pucyHok 13, @, 6, B, T), 3a WUCKIOYEHNEM
3r1eMeHTOB, ykasaHHbIx B 10.1.2 1 10.1.3, cneayeT npuHMMaTh no Tabnuue 24.

PucyHok 13 - CxeMmbl Ans onpeAeneHns pacueTHbIX ANIUH CXKaTbIX
351eMEHTOB peLeToK hepm

a) 1_._._’———1 1 PR S — —
\ i <:
7
g)
5)
. -

a - TpeyronbHas Co CTokamu; 6 - packocHast; 8 - TPEYrofibHas CO LUMPEHTENAMU; & -
nonypacKkocHas TpeyronbHas; 0 - NepekpecTHas

PucyHok 13 - Cxembl Ans onpefeneHust pacyeTHbIX AJIMH CXaTblX 3MeMEHTOB
(o603HaueHus - cM. Tabnnuy 24) peleTok epm

Tabnvua 24
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HanpasrneHnue npoponbHoro wuaruba PacueTHbe Aribl fr 1 1
anemeHTa thepMbl A of Wil
nosico OMOPHbIX npo4nx

packocoB U || anemeHToB
OMOpPHbIX peLueTkm
cToek

1 B nnockocTn cepmbl fgf:

a) Ana depm, Kpome YykasaHHbIX B ; i 0,87

nosvuum 1, 6

6) Ana depm M3 OANHOYHBIX YrOMKoB W || i 0,97

depM C MpUKpensieHMemM 3reMeHTOB

peLeTKu K nosicam BnpuTbIK

2 B HanpaBneHuy, nepneHankynspHoOM

nnockocTn depmbl (U3  NIIOCKOCTH

depmbl) fer 1

a) ona depMm, Kpome YKaszaHHbIX B p p p

nosuuum 2, 6 1 1 1

6) ans depm C npukpenneHnem ; ; 0.97

areMeHToB  peweTku Kk nosicam| ! 1 i

BNPUTBIK

3 B rnobom HanpaBneHun fy =l 0,851 f 0,85!

Ans epM M3 OAMHOYHBIX YrOnkoB Mpu

O[MHAKOBbIX  PACCTOSIHUSIX  Mexay

TOYKaMW 3aKpenreHusi 3MeMeHToB B

NMOCKOCTW U U3 NIIOCKOCTH (hepMbl

O603HayeHus1, NpuHsTbIE B Tabnmue 24 (cm. :

! - reomeTpuyeckass OfMHa 3neMeHTa (paccTosiHMe Mexay LeHTpamu
6rKanLLMX y3rioB) B NMOCKOCTU dhepMbl;
| - paccTosiHVe Mexay y3namu, 3aKpernsieHHbIMU OT CMELLEHNS U3 MIIOCKOCTY
depMbl  (Mosicamm  depM,  CneumanbHbIMUA - CBA3AMM,  XECTKUMMU  MiMTaMu
NOKPbITUIA, NPUKPENIEHHBIMW K NOACY CBapHbIMU LIBaMU Ui GorTamu, U T.n.).

10.1.2 PacyeTHble AnMHbI fgf Mjgf’l BepxHero nosica depmbl (Hepas3pesHoro
CTEPXHSI)  MOCTOSHHOTO ~ CEYEHUS] C  Pas3fMYHBIMU  CXUMAOWMMKU UK

pacTArVBatoLLMMM YCUNMSIMI Ha ydacTKax (YMCNo y4acTKOB paBHOW ANMHbI & = 2) B
NPEANOMNOXEHUN LLIAPHUPHOTO COMPSXEHUS (PUCYHOK 14, a) 3MeMEHTOB PELLETKN 1
CBsI3ei JonycKaeTcs onpeaensTb no opMynam:

B MIIOCKOCTU nosica cepmbl

Iy =(017a” + 0,83 208, (136)
roe a - OTHOLUIEHWE YCUNUs, COCEeOHEro C MaKCUMarbHbIM, K MaKCUMarbHOMY
ycunmio B naHensx depmel; npu atom 1 o = —0,55;

13 NIOCKOCTU nodAca (*)eprI

Iyt =[075+ 0,258 k-D*7 1 205, (137)
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rae £ - OTHOLLEHWE CYMMbl YCUMUIA HA BCEX ydacTKax (paccMatpyBaemoil ASvHbI
Mexay TOYKaMu 3akpenrneHust nosica U3 MrocKOoCTM), KpoMme MaKCumanbHOro, K

MakcumanbHoMy — ycurmo;  npu  atom (k-1 2§ 2 -0,5. Mpu BbluUCrEHAN

napametpa £ B cpopmyre (137) pacTsarvBaloLme YCUnins B CTEPXHAX HEoOX0AMMO
NPUHMMAaTL CO 3HAKOM "MMHYC".

PacueTHble AmHbl lor W lyr1 BETBM CKBO3HOM KOMOHHBI NMOCTOSIHHOMO CEYEHMs]
(Hepa3pe3Horo CTEPXHS) C PasfMYHBIMU CHUMAIOLLWMMU YCUIMSIMMA Ha yvacTKax

(4ncno yyacTkoB paBHOW AMWHBI k& *2) C PaHWYHbIMK YCIIOBUAMM, KOMda OAMH
KOHEL, CTEepPXHS1 (HWKHWI) KeCTKO 3aKpenneH, a APYrol - LapHUpHO onepT B
NAOCKOCTW PELLUETKN MpU LUAPHUPHOM KPEnneHUn K HeMy 3FIEMEHTOB peLLeTKM
(pucyHok 14, 6), gonyckaeTcs onpeaenaTb No opmynam:

B NJSIOCKOCTU BETBU
Iy =+/0,36+05%" 20,61, (138)
roe o - OTHOWeHue ycunud, cocegHero ¢ MakcumaribHbIM, K MakcumarnbHOMY

yCUnmio B MecTe 3agernku; npy atom 1 @ = 0;

13 NIOCKOCTWN BETBU

p
Ip1 = 0.6k + 0,54;5’)% 2050, (139)

rae £ - OTHOLUEHME CYMMbl YCUMMIA Ha BCEX y4acTKax, KpOMe MaKCUMaribHOro, K
MaKCcUMarnbHOMy YCUIvio B MeCTe 3aaenku; npu atom (& — 1) 2§ 0.

PucyHok 14 - Cxembl Ans onpepeneHus pac4eTHOM AJNIMHbI 3NIEMEHTOB

a) )

CHHTH

1-1

cs
a.n.hepmot /

a1 ghepaibi /
/

a - nosica pepmbl; 6 - BETBU KOIOHHbI

PucyHok 14 - Cxembl Ans onpefeneHns pacyeTHON AMMHbI 3NIEMEHTOB

B oboux cnyvasx ! - armHa y4acTtka (CM. pucyHku 13 u ; }j - paccTosiHue mexay
TOYKaMW CBS3€M W3 MMOCKOCTWM CTepXHs (CM. pucyHok 14), u pacyeT Ha
YCTOMYMBOCTb CIEAYET BbINOMHATE HAa MakCUMaribHOe ycunve.

10.1.3 PacyeTHble OfMHbI fgf ] fgf,1 (Npn ponywieHnn, YTO OHM He 3aBUCAT OT
COOTHOLLEHVSI YCUIWIA) 3NIEMEHTOB MEPEKPECTHOW PELLETKM, CKPEmnsieHHbIX Mexay
coboii (cM. pucyHok 13, A), crieayeT NpUHMMaTh Mo Tabnumue 25.

Tabnuua 25
KoHcTpykuma yana
I
nepeceueHms SreMeHToB PacueTHas AmvHa fer 1 M3 NNOCKOCTU (hepMmbl
peLeTkM (cBsi3v) Npu NoaaepX1BatoLLEM 3MEeMeHTe
pacTaHyToM HepaboTatolem || cxxaTom
Oba anemeHTa He || ; 0,74, 3
npepbiBaloTCA
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MopaepmBatoLmmn SnNemMeHT
npepbiBaeTcs n
nepekpbiBaeTCA PaCOHKOMN:

paccmaTpvBaeMmbiil NeMeHT He ||, 4 4 144
npepbiBaeTcs

paccMaTpuBaeMblii  3nieMeHT 07} - -
npepbiBaeTcs 7Y
nepekpbiBaeTCs (hPaCoHKOW

O603HayeHus1, NpuHsTole B Tabnmue 25 (cMm. :

! - paccTosiHMe OT LeHTpa y3na depmbl (CBA3M) A0 TOYKU MepeceveHust
3NIEMEHTOB;

31 - NonHasa reomeTpuyeckas anvHa remMeHTa.

10.1.4 Papuycbl WHEpLMWW i-X CEYEHWA INEMEHTOB U3 OAMHOYHBLIX YrOrikoB Npwu
onpeaeneHny rMbkocTu criegyeT NPUHUMATb:

npu pacyeTHoW AnvHe anemeHTa He meHee 0,85/ (rme ! - paccTosiHMe mexay

LieHTpaMu 6rIKaiLLMX Y3510B) - MUHUMANbHLIMK (i = iy );

B OCTaslbHbIX CMy4asix - OTHOCUTENbHO OCW Yrorka, nepneHauKynsapHOn unm

napannerkHoi nnockocTu epmbl (i =i, uMi=i,), B 3aBUCMMOCTM OT
HanpaBneH1s MPOLOIbHOM u3rnba.

10.2 Pac4yeTHble ANMWHbI 3NIEMEHTOB NPOCTPAHCTBEHHbIX
peleTyaTbIX KOHCTPYKLUA, B TOM YNCIle CTPYKTYPHbIX

10.2.1 PacyeTHble AnMHbI fgf 3M1IEMEHTOB CTPYKTYPHbIX KOHCTPYKUWIA criegyet

npuHMMaTb no Tabmmue 26 (! - reomeTpyyecKkass ArvHa 3NeMeHTa - paccTosiHue
Mexay LLeHTpaMu Y3rioB CTPYKTYPHbIX KOHCTPYKLIUIA).

Tabnuua 26
OneMeHTbI CTPYKTYPHbIX KOHCTPYKLINIA PacyetHas panvHa
les
1 Kpome ykasaHHbIX B no3unumusx 2 n 3 i

2 HepaspesHble (He npepbiBaiolLyecs B y3nax) nosica, a| 0,857
Takxe 3IEMEHTbl MOSICOB U PELLETOK, NPUKPENSeMbIX B
y3nax CBapKOMW BNPUTBIK K LLAPOBBLIM WK LIUIMHAPUYECKUM
Y3rnoBbIM 31eMeHTam

3 V13 0AMHOYHbIX YrOMnKoB, NPUKpensseMblX B y3nax ogHon
MOSKOW:

a) cBapHbIMM LWBaMu uM G6onTamy (He MeHee [ABYX),

pacnonoXeHHbIMY BAOOSb 311eMeHTa, npu ffimm :

no 90 i

cB. 90 go 120 0,90/
cB. 120 go 150 (TonbKO ANA 3NEMEHTOB PeLLeTKM) 0,75
cB. 150 8o 200 (TonbKo ANA 9NEMEHTOB peLLETKM) 0,707

6) ogHum 6onTom nput iy




no 90 i

cB. 90 go 120 0,957
cB. 120 go 150 (TonbKO ANA 3NEMEHTOB PeLLeTKM) 0,857
cB. 150 0o 200 (TonbKO ASA 3NIEMEHTOB peLLeTKM) 0,80/

Pafuycbl MHEPUMM CEYEHWIt i -X 3MEMEHTOB CTPYKTYPHbIX KOHCTPYKLMWIA Npu
onpeaeneHnn rmbKocTy cneayeT NpPUHAMaTb:

ONs CKaTo-M3rmbaemblX 3NIEMEHTOB - OTHOCUTENbHO OCW, NEeprneHANKYNspHOM
WNM NaparnnerbHoi NockocTh Urmba (i =i, unn i =iy); B ocTanbHbIX Crydasx -

MUHUMATBHBIMM (= iy ).

10.2.3* PacyeTHble ANWHbI fgf N paguyCbl MHEPUWMW CEYEHWN i-X CXaTblX,
PacTAHYTBIX U HEHarpy)XeHHbIX 31IEMEHTOB MPOCTPaAHCTBEHHbIX KOHCTPYKUMIA ( 13
OJVMHOYHBIX YrOfnKoB Npu onpeaerneHn rmbKocTy creayeT NpuHYMaTh Nno Tabnmuam
27,28 1 29.

* Hymepaums cooTBeTcTByeT opwrvHany. - MpumedaHue usrotosutens 63bi
[aHHbIX

Tabnuua 27

OnemeHTbI Cxatble n || PacTsHyTble anemMeHTbI
NPOCTPAHCTBEHHbIX HeHarpyeHHble
KOHCTPYKLUI 3MEMEHTbI

Iy : Iy :
Mosca:
no pucyHky 15, a, 6, B B . B .

m T yuin m T yuin
o pucyrky 15,7, A 0,734, Eyin 0,731, T yin
o pucyky 15, € 0,641, i 0,647, i
Packocbl:

15, a, . ; :
rlopueyrky 15, & A Fala i IgCa) || )
no pucyHky 15, 6, B, T, e tals i I i
Pacnopku:
no pucyHky 15, 6, e 0,807, i - -
no pucyHky 15, B 0,731, i
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O603HayeHust, NpuHsTLIE B Tabnmue 27 (:
{4, - ycrioBHas AnuHa, npuHMMaemMas no Tabuue 28;

Mg - K03(PULMEHT pacyeTHON ANMHLI packoca, NpUHUMaeMmsblii no Tabnuue
29,

Mpumeyanns

1 Packocbl Mo pucyHky 15, a, A4 B TOYKax nepeceyvyeHunss OOImkHbl ObiTb
cKpenneHbl Mexay cobon.

2 3HaueHue lgr ANA pacnopok no PUCYHKY 15, B AaHO [N PABHOMOSMOYHbIX
YronKoB.

3 B ckobkax AaHbl 3HadYeHns fyf M i NS PackocoB M3 MIOCKOCTU rpaHm
KOHCTPYKLWW.

Tabnuua 28

KoHcTpykuusi y3na nepecedeHust

YcroBHass  AnvHa  packoca gz, npuy
3MEMEHTOB peLLeTKu

nogaepXxuvearoLlem anemMeHTe

pacTaHyToM || HepaboTatowem || cxatom

Ob6a cTepxHs He NpepblBatoTCs

i 1,34 0,841
MoppepvBaowmn 3NeMeHT
npepbiBaeTcs U MnepekpbiBaeTcs
dacoHKoM; paccmaTtpuBaemblin
3N1IeMEeHT He NnpepbIBaeTCs:
B KOHCTPYKLUSIX N0 pUcyHKy 15, a
oHeTRYKU DUCYHKY 19,8 114 37, 1,614 Iy

B KOHCTPYKUWMsIX no pucyHky 15, A [ (1,75-0,15% )

(1,9-0,12 )43 Ia

la
Y3en nepecevyeHVs 3NEMEHTOB ; ; ;
3akpenneH oT  cmelweHust  u3|| ¢ d d
NNOCKOCTW rpaHu (auadiparmMon u
T.N.)
O603HayeHne, NpuHsiToe B Tabnmue 28 (:
2= Doy eindq 104 g imdm?

e {mwin M {dmin - HaUMEHbLME MOMEHTBI MHEPLMM CeuveHus

COOTBETCTBEHHO Nosca 1 packoca.

Mpumeyvanve - Mpn # <1 1 # >3 B hopmynax Tabnuubl crieqyeT NpUHUMaTb
COOTBETCTBEHHO # =11 » =3.

Tabnvua 29

MpukpenneHue packoca K || 3HadeHue »

3HayeHune nput £ s
nosicam #a P b

paBHOM

no60 |[ce.60m0 160 [[cB. 160
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CBapHbIMU weamu, || do 2 1,14 0,54+36 0,765
6onTamu (He mMeHee [ABYyX),

pacnonoXxeHHbIMN BOOMNb F1oin o
packoca
CsblLe 6 1,04 0,54+28,8 0,740
fin 1

OpaHum 6onTom 6e3|| Mpun nobbIx |[ 1,12 0,64+28,8 0,820

d)aCOHKVI 3Ha4YeHnAx 7 %
ygin

O603HayeHust, NpuHsTbIE B Tabnmue 29:

# - no Tabnvue 28;

! - onvHa, NpuHUMaemasi paBHoM: £z - AN PACKOCOB Mo pucyHky 15, 6, B, T, €;
{4, no Tabrmue 28 - 4N packocoB Mo pucyHky 15, a, 4.

Mpumevanns

1 3HaveHue py nNpu 25 x 16 cnegyer onpegensTb  JIMHEWHOW
MHTepnonauuen.

2 [MNpy NpukpenneHum oHOro KOHLA packoca K nosicy 6e3 acoHok cBapKomn
unm 6onTtamu, a BTOPOro KoOHUa - 4vepe3 (hacoHKy KO3MLMEHT pacyeTHoW
ANWHBI packoca crnedyeT npuHUMaTh paBHbiM 0,5(1+ 4 ); NPy NpUKpenneHun

06oux KOHLIOB packocoB Yepe3 hacoHku gz =1,0.

10.2.4 [na onpegeneHVs pacyeTHbIX AMWH PackocoB NO PUCYHKY 15, B, npwu
npvikpenmneHun ux 6e3 acoHoK K pacnopke W MosiCy CBapHbIMUA LUBaMK WUnn
6ontamn (He MeHee [BYX), PacMOMOXeHHbIMW BAOMb Packoca, 3HayeHue

KoaddpmumeHTa pacyeTHOW ANMHBI (i CNeAyeT NpYHMMaTh MO CTPOoKe Tabnuubl 29
npu 3HadeHwn # "[o 2". B cnyyae npukpenneHus ux KOHLOB OOHMM GonTom

3Ha4YeHue iz criegyeT NpuHMMaTh No CTpoke Tabmmubl 29 "OgHum Gontom 6e3
acoHKK", a Npu BbIYUCNEHWUN 3HAYEHUS fgf no rabnuue 27 BMECTO ji; criegyet

npuHuMatb 0,501+ g 17

PucyHok 15 - CxeMbl NpOCTPpaHCTBEHHbIX pelleTHaTblX KOHCTPYKUUIA

L

a, 6, 8 - C COBMELLEHHLIMY B CMEXHbIX rPaHsiX y3riami; 2, 0 - C HECOBMELLEHHbIMU B
CMEXHbBIX TPaHAX Y3MiaMu; @ - C YaCTUYHO COBMELLEHHBIMYA B CMEXHbIX MPaHsiX
yanamu

PucyHok 15 - CxeMbl MPOCTPaHCTBEHHbIX peLleT4aTbiX KOHCTPYKLUIA


http://docs.cntd.ru/document/1200084089
http://docs.cntd.ru/document/1200084089
http://docs.cntd.ru/document/1200084089
http://docs.cntd.ru/document/1200084089
http://docs.cntd.ru/document/1200084089

10.2.5 PacyeTHble anuvHbI fgf W paguycbl MHEPUWU i-X 3NIEMEHTOB U3 Tpyb unim
napHbIX YronkoB criefyeT npuHuMaTh cornacHo TpebosaHuam 10.1.1-10.1.3.

10.2.6 PacyeTHble AMMHbI CXAaTblX 3MIEMEHTOB MPOCTPAHCTBEHHbIX peLleTvaThbixX
KOHCTPYKLMA  [OMycKaeTcs onpedendatb U3 pacyeTa C  UCMOMb3OBaHMEM
CepTUMLMPOBAHHBIX BbIYUCIUTESNbHLIX KOMMMEKCOB (B MPeAnosioKeHUN ynpyrown
paboTbl cTarm U HepedopMUMpOBaHHOW cxembl). [lpyu aTOM pekomeHayeTcs
MCMonb30BaTb MPOrpamMMHbIE  KOMMMEKCbl, B KOTOPbIX Hecyllasi CnocobHOCTb
CXaTbIX CTepXHel onpeeneHa ¢ y4eToM Hemnmockow ¢hopmbl NPoAosibHOro narvba.

10.3 PacueTHble ANIMHbI KONOHH (CTOEK)

10.3.1 PacuyeTHble AWMHbI fgf KOMOHH (CTOEK) MOCTOSIHHOrO CEeYEeHUs Wnu
OTAENbHbIX YHaCTKOB CTYMeHYaTbIX KOMOHH CrieayeT onpeaensTe no dopmyne

Iy =ul, (140)

rae ! - AnvHa KOMOHHbI, OTAENbHOro y4yacTKa ee U1 BbICOTa 3Taxa;

# - KO3hdMLMEHT pacYeTHOW OJMHbI.

10.3.2 MMpu onpegeneHun Ko3(PMLNEHTOB PacHETHOM AONMHbI KOMOHH (CTOEK)
3HAYEHUs1 NPOAJONbHLIX CUNM B 3MeMeHTax CUCTEMbl CriefyeT NpUHUMATb, Kak
npaBumo, Ans TOr0 COYETaHWsl Harpy3ok, Ansi KOTOPOro BbIMOSHSETCS NpoBepka
YCTOWYMBOCTM KOMOHH (CTOEK) cormacHo pasaenam 7 u 9.

[onyckaetcs onpefenaTb KO3MMPUUNEHTbI pacyeTHON ANMHbI  KOSIOHH
NOCTOSIHHOMO CEYEHUS W OTAEMbHbIX YY4aCTKOB CTYMEHYaTbIX KOSMOHH NUb ANA
couveTaHust Harpysok, Aarolero Haubornblme 3Ha4YeHUst MPOAOMbHBIX Cun B
KOMOHHAX U Ha OTAEMbHbIX y4acTKax, U MOMyYeHHble 3HaYeHNst KO3IPMLINEHTOB H
MCMonb30BaTh A1 y4acTKOB C APYrMMU COYETaHUSMU Harpy3okK.

Mpn aTOM HeobxoauMo pa3nmyaTb HeCBOOOAHbIE (PacKpenneHHbIe) pambl, y
KOTOPbIX Y3rbl KPENMeHWs pUrernei K KONoHHaM He UMeloT cBoboabl nepemeLLeHns
B HanpasrieHUn, MNEepreHauKynspHOM OCU KOMOHHbI B MMOCKOCTW pambl, U
cB0o6OAHbIE (HEPACKPENIEHHbIE) PaMbl, Y KOTOPbIX Takue nepeMeLLeHns BO3MOXHbI
(cm. .

10.3.3 KoadhdmLMeHTbl pacYeTHON AMMHBI & KOMOHH (CTOEK) MOCTOSIHHOTO CEeYEeHUst
crepyet onpefensTb B 3aBUCUMOCTY OT YCIOBUI 3aKpenneHnst Ux KOHLOB U BuAa
Harpy3ku. [ns HEKOTOpbiX CllydaeB 3aKpersieHust KOHLOB W Buaa Harpysku
3HaveHus i npuBeneHsl B Tabnmue 30.

Tabrmua 30

Cxema
3aKkpenneHus
KOJOHHbI
(cTonkun) m
BUA,

Harpysku

i 1,0 0,7 0,5 2,0 1,0 2,0 0,725 1,12

KoadpdmuneHTbl pacyeTHOM AMMHbLI KOMOHH (CTOEK) MOCTOSIHHOTO CEeYeHWs C
YNpYrvM 3akpenneHnem KOHLOB crieayeT onpeaensTb no dopmynam, NpuBeAeHHbIM
B Tabrmuax .1 n 1.2 npunoxenus A.

10.3.4 KoadhdmumeHTbl pacyeTHOW AMNMHbI #  KOMOHH MOCTOSIHHOTO CeYeHust B
NMOCcKOCTW CBOBOAHBIX UMM HECBOBOAHBIX paM Npu XECTKOM KpenneHun purenei K
KOMOHHaM 1 Npu OAMHAKOBOM Harpy»eHun y3roB, pacronoXeHHbIX B O4HOM YpPOBHeE,
criepyet onpeaensiTb no opmynam Tabnmubl 31.

Tabrvmua 31

Cxema pambl ‘ MapameTpebl ‘ KoadbdmuneHT pacyeTHOM ANnHBI
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CBobGoaHble pambl

= I 0,38
p-0 ;; p;=2|'1+’— (141)
[ »
kim +ag)
k+1
k22
: p== Iale n+ 056
N N - : 142
I N 71 e sy (142)
L L ..

N v N (gl
A Ll A LZ Ar k+1
L I VA k22
s Il b o Iz
l } BepxHui aTax Mpn »# £0,2
e E - T T "I
N N N [N [N<
L YL, 4Ly
L I r L =
~
h Iu Ii.‘
L 1 . % L b
gy tpa) | 2Rl tag) | {p+0,68.n+022
=
k+1 k+1 J0.68p(p +0,9)(x +0,08) + 0,1
; (143)
CpenHun atax npu # »0,2

kpy+pa) | Al tag) s (p+063)./n+028
E+1 k+1 Jpn(p +0.9) +01n

(144)

HwxHW" aTax

2k(py+pa) || Ky +ag)
k+1 k+1

YacTHble cryqan




CpenHun atax

057 +p3)

HuiHun atax

(p1 tp2)

0,3 +#3)

0,5(m +n3)

?2=0 Ot 0,03 go n+0,22
=215
0,2 i e
z 5L = I, %
L I I, ;{
Cs.0,2 +0,28
Lol
Fed
0,03< p <50 | = - (pr063)
JPlp+ 0,93+ 0,1
T F o4 F
I
L ! e 4
p=ow Ot 0,03 mo -121 n+0,22
02 B o8
Cs.0,2 n+0,28
u=
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HecBoGogHble pambl
. 1 & BepxHun aTax _ 1+ 046(p +a)+018pn
E E E = 2 b\l,\ 1+093(p+a)+0,71pn
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O603HayeHust, NpuHsTble B Tabnmue 31:

I, {39 v iy, {3 - MOMEHTbI MHEPUMM CeYeHUsi pureneil, NPUMbIKAIOLWX COOTBETCTBEHHO K BEpXHEMY U
HWKHEMY KOHLLaM NPOBEPSIEMOM KOTNOHHbI;

I, , I, - COOTBETCTBEHHO MOMEHT UHEPLIUM CEHEHUs M ATMHA NPOBEPSIEMON KOMOHHBI;
I, {1, I3 - nponeTbl pambl;

% - 4ncno nponeTos;

Iqf Ial Iyd
w = ;ljc Sy = ;23(: Spp = e
1 [.2"]

4

[

. _ e
I I

4 4

Mpumeyanve - [Ona KpalHenW KOMOHHbl CBOOOAHOW MHOMONPONETHOM pambl KO3hdMLUMEHT & crnegyet
onpeaensTb Npy 3HaYEHUAX P 1 # Kak Ans KOMOHH OAHOMNPONETHOM pambl.

10.3.5 Tlpun otHowewmn H /B 26 (ne H - nomHas BbicoTa CcBOBOAHON
MHOTO3TaXHOW pambl, & - WWMPUHA pambl) JommkHa OblTb npoBepeHa obLuas
yCTOI;I‘-WIBOCTb pamMbl B LEJIOM KaK COCTaBHOIO CTepXHsd, 3alleMieHHOro B
OCHOBaHWUK 1 CBOBOAHOTO BBEPXY.

10.3.6 TMpu HepaBHOMEPHOM Harpy>eHUM BEpXHWX Y3MOB KOMOHH B CBOGOAHON
O[HO3TAXHOW paMe W HanMMunKW XeCTKOro AMCKa NOKPbITUS UM NPOAONbHbIX CBA3en

MO BEPXy BCEX KOMOHH KOS(CHMUMEHT pacyeTHOM [AIWHbI Hgr  Hanboree
Harpy»eHHO KOIOHHbI B NIOCKOCTW paMbl CrieayeT onpeaensTe no dopmyre

, (146)

rae ¥ - KO3PMUMNEHT pacyYeTHON ANMHbI NPOBEPSAEMON KOSIOHHbI, BbIYUCIIEHHbIN
no coopmynam (141) n (142) Tabnmubl 31;

i, N, - MOMEHT WHepuMM ceuyeHus W ycwurime B HamBonee HarpyXeHHow
KOMOHHE paccMaTprBaeMoi paMbl COOTBETCTBEHHO;

>Ny, 21 - cymma pacyeTHbIX YCUNMA 1 MOMEHTOB MHEPLIMM CEeYEHUIn BCex
KOMOHH paccMmaTpvBaeMoii pambl U YETbIpeX COCEeAHUX pam (Mo ABe C Kaxaon
CTOPOHbI) COOTBETCTBEHHO; BCE YCUMUS CrieAyeT HaxoAuTb NPU TOM Xe CoYeTaHum

Harpy3oK, KOTopoe Bbi3biBaeT ycurive 1V, B NpoBepsieMolt KOrMoHHe.

10.3.7 KoadhpuLMeHTbI pacyeTHOW AMWHbI K OTAENbHbIX Y4aCTKOB CTYMEHYaTbIX
KOMOHH B NIIOCKOCTY paMbl CNeayeT onpeaensTb CornacHo npunoxenmo .

Mpn onpepeneHMn Ko3pdMLIMEHTOB pacHeTHOW AMMHBI & ANS CTyneH4yaTbiX
KOFMOHH pam OAHO3TaXHbIX MPON3BOACTBEHHbBIX 34aHUIN AOMYyCKaeTCs:

HE YYNTbIBaTb BRMSIHWE CTEMEHMW 3arpyXeHusi U KeCTKOCTU COCEAHUX KOIIOHH;
Ansi MHOTOMPONETHBIX paM (C 4YMCIIOM MponeToB ABa u Goree) mpy Hanmmuum
KECTKOro AUCKa MOKPLITUS UM NPOAOIbHBLIX CBSA3EN, CBA3LIBAIOLLMX MOBEPXY BCE
KOMOHHbI M 0BGecneyvBalolLMX MPOCTPAHCTBEHHYIO — paboTy  COOPYXeHus,
onpenensTb pacyeTHbIE AMMHbI KOTNOHH KaK A1 CTOEK, HEMOABWKHO 3aKPENIeHHbIX
Ha ypoBHe purene.

10.3.8 KoadhduLMeHTbl pacyeTHOM ANWHbI &, onpefeneHHble Ans  KOSIOHH
cBOOOAHBLIX OAHO3TAKHBIX (MPU  OTCYTCTBUM JKECTKOrO [AWCKa MOKPbITUS) W
MHOTO3TaXHbIX paMm, AOMYyCKaeTCsi YMeHbLUaTb YMHOXEHMEM Ha Ko3ddMUMNeHT ¥,
onpegensemMbin no opmyne

v =1-a[l-(w/5%F" (147)

rae & = 0,65 - 0,95+ 0,256°;
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w=nifl+m 5.

3necb 0603Ha4YeHO

B=1-My /M <02 m=MA{NW, ),

% - YCrioBHast TMOKOCTb KOMOHHbI, BblYMCIIEHHas C y4eToMm TpeboBaHui 7.3.2 1
7.33.

PacyeTHble 3HauyeHUs NpofonbHOM cunbl ¥ 1 m3rmbarolwero MomeHTa Af B
paccuuTbiBaeMOl CBOGOAHOW pame criedyeT OnpeaensTb CormacHo TpeboBaHuUsM
9.2.3.

3HayeHne narmbarolero MomeHTa M) cregyeT onpefenatb AnNA TOro ke
COYETaHUs Harpy3oK B TOM K€ CEYEHUM KOMOHHbI, IAe AeWCTBYET MOMEHT A,
paccMaTpuBas pamy B JaHHOM pac4ETHOM Clly4ae Kak HeCBOBOAHYH.

10.3.9 PacyeTHble AMHbI KOMOHH B HanpaBneHWn BAOMb 34aHus (M3 NIIOCKOCTH
pambl), Kak npaBwro, crieqyeT npvHUMaTb pPaBHbIMU PACCTOSIHUSIM - Mexay
3aKpenneHHbIMU OT CMELLUEHUS! M3 MIOCKOCTU pambl TOYKaMu (oropamut KOMOHH,
NoaKpaHoBbIX Garok M NoacTponuibHbIX hepM, y3namu KpenneHusi CBsi3eil u
pureneii u T.n.). PacyeTHble ANMWHbI [OMyCKaeTcs OnpefensTb Ha OCHoBe
pPacyYETHON CXeMbl, YYWUTbIBAIOLLEN (haKTUYECKMe YCIIOBUSI 3aKpensyieHUst KOHL0B
KOJTOHH.

10.3.10 PacuyeTHyl0 OnMHY BeTBEW MIOCKUX OMOP TPaHCMOPTEPHbIX ranepew
crnepyeTt NPMHUMaTb PaBHO:

B MPOAOSIbHOM HanpaBfieHUW ranepeu - BbiCoTe onopbl (0T HM3a 6a3bl Ao ocu
HWkHero nosica depmbl UM Ganku), YMHOXEHHON Ha  KOIMMLUEHT
onpegensemMbln Kak ANns CTOeK MOCTOSSHHOTO CeYEeHUst B 3aBUCUMOCTM OT YCIOBUA
3aKpenneHns Ux KOHL0B;

B MOMEPEYHOM HarnpaBrieHn (B MIIOCKOCTU OMOpbl) - PacCTOSIHUIO MEXay
LieHTpaMu y3ri0B; Npu 3TOM A0IkHA ObITb NPOBEpeHa 06LLAst YCTOMYMBOCTb OMOpbI
B LIeNIOM KaK COCTaBHOMO CTEpXHs, 3alLeMMEHHOr0 B OCHOBaHUM U CBOGOAHOMO
BBEPXY.

10.4 NpepenbHble TMOKOCTU 3NEMEHTOB
10.4.1 TuBKoCTM oremeHTOB » =l; /i, kak MpaBuro, He AOMKHbI MpeBbILATH

NpeaernbHbIX 3HaYeHW *,, , NPUBEAEHHbIX B Tabrmue 32 Ans CKaTbIX 3NEMEHTOB 1
B Tabmumue 33 - Ans pacTaHyTbIX.

Tabnuua 32

OrnemeHTbl KOHCTPYKLUIA MpenensHasn
TMBKOCTb  CxXaTbIX

3MEMEHTOB

1 Tlosica, onopHble packocbl W CTOWKW, Nepejatolme
OMNopHbIE peakLun:

a) nnockux  depM,  CTPYKTYPHbIX  KOHCTpykuui  u|| 180-60 =
NPOCTPAHCTBEHHbBIX KOHCTPYKLMA M3 TpyG wnM napHbIX
YronKkoB BbICOTOW A0 50 M

6) NpoCTPaHCTBEHHbIX KOHCTPYKLMIA U3 OAMHOYHBIX Yronkos, || 120
a Takxe NPOCTPaHCTBEHHbBIX KOHCTPYKLMI U3 TPYD W NapHbIX
YronkoB BbICOTOW CB. 50 M

2 OnemeHTbl, KPOMe yka3aHHbIX B no3vumusx 1 u 7:

a) nrockux dpepm, CBapHbIX NPOCTPAHCTBEHHbIX U || 210-60 o
CTPYKTYPHbIX ~ KOHCTPYKUMA U3 OAMHOMHbLIX  YrOMKOB,
NPOCTPAHCTBEHHBIX U CTPYKTYPHBLIX KOHCTPYKLWIA 13 TPy6 U
napHbIX Yronkos
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6) MPOCTPAHCTBEHHLIX W CTPYKTYPHbIX KOHCTPYKLWA U3
OAMHOYHbIX YrOfKOB ¢ GONTOBLIMY COEAMHEHUSIMM

3 BepxHue nosica depm, He 3akpenneHHble B npouecce
MOHTaXa (npegenbHyld MMBKOCTb Mocre  3aBepLueHust
MOHTax)a crniegyet npuHMMaTh no nosuummn 1)

4 OCHOBHbI€ KOIOHHbI

5 BTopocTeneHHble KOMOHHbI (CTONKM chaxBepka, choHaper u
T.N.), 3NIEMEHTbI PELLETKN KOMOHH, SMeMEHTbI BEPTUKarbHbIX
cBsA3el Mexay KonoHHamm (Huxe 6arnok KpaHoBbIX NyTeln)

6 OrnemeHTbl CBsi3eil, KPOME YKasaHHbIX B Mo3uuum 5, a
TaKKe CTEPXHW, cnyxaume AN YMEeHbLUeHWs pacveTHOW
ONMHBI - CXaTbIX CTEpXHENn, W ApyrMe HeHarpyKeHHble
3M1IeMEeHTbI, KPOME YKa3aHHbIX B no3unuum 7

7 CxaTble N HeHarpy>eHHbIE 3MeMEHTbI MPOCTPAHCTBEHHBIX
KOHCTPYKLM/A ~ TaBpOBOTO UM KPECTOBOTO  CEYEHWIA,
nodBepxeHHble BO3AEVCTBUIO BETPOBLIX HArpy3ok, Mpu
npoBepke MMBKOCTV B BEPTUKANbHOM NIIOCKOCTU

220-40 ¢

220

180-60 o

210-60 2

200

150

O603HayeHne, NpuHsiToe B Tabnmue 32:

N

wAR 3 Fe

cryqasix BMecTo ¥ cregyeT NpuHUMaThb &, ).

- KoacpdpmLmeHT, npuHUMaeMblii He meHee 0,5 (B HEOBXoANMBIX

Tabmvmua 33
OnemeHTbl
o MpenenbHas MBKOCTb PACTSHYTbIX ANIEMEHTOB *, NpU

KOHCTPYKLUI _
BO3EMCTBUM Ha KOHCTPYKLIMIO HAarpy3oKk
AVHaAMUYECKHUX, cTaTU4ecKuXx || oT kpaHoB
NPUINOXEHHBIX (cm. npum. 4) un
HenocpefCcTBEHHO YKene3HOA0POXHbIX
K KOHCTPYKL MW coCTaBoB

1 MMosica n onopHble || 250 400 250

packochbl NNocKnx

depm (Bkrtoyas

TOpMO3Hble hepMbl) 1

CTPYKTYPHbIX

KOHCTPYKLMIA

2 OnemeHTbl depm u| 350 400 300

CTPYKTYPHbIX

KOHCTPYKL WA, Kpome

yKasaHHbIX B nosuuum 1

3 HwkHue nosica 6arnox || - - 150

n  depm  KpaHOBbIX

nyten

4 OnemeHTh! || 300 300 200

BepTUKamnbHbIX CBA3EN

mexay KOMNOHHamm

(Hwxe Ganok KpaHOBbIX

nyten)

5 Tlpoune anemeHTsI (400 400 300

cBAsen




6 [llosica u onopHble || 250 - -
packocbl ~ CTOek 1
TpaBepc, TSAMM TpaBepc

onop TIMHUIA
anekTponepeaayu,
OTKPbITBIX
pacnpefenuTenbHbIX
YCTPOWNCTB "
KOHTaKTHbIX certen
TpaHcnopTa

7 OnemeHTtbl  onop || 350 - -

TIMHUIA
anekTponepegayu,
OTKPbITbIX
pacnpenenuTenbHbIX
YCTPONCTB "
KOHTaKTHbIX ceTen
TpaHcnopTa, Kpome
yKasaHHbIX B MO3ULUSIX
618

8 OnemeHTh! || 150 - -
NPOCTPaHCTBEHHbIX
KOHCTPYKLMIA
TaBpOBOro "

KPecTOoBOro ceveHui (a
B TArax TpaBepc ornop
TIMHUIA
anekTponepesayn u u3
OAVHOYHBIX  YrOfikoB),
noaBepXXeHHbIX
BO34ENCTBUIO
BETPOBbIX Harpysok,
npv npoBepke MoKkocTu
B BEPTUKArbHOM
NrocKoCTH

Mpumeyanus

1 B KOHCTPYKUMSIX, He MOABEPraloMXC AUHAMUYECKUM BO3LEUCTBUSM,
TMBKOCTb PacTAHYTLIX 3NIEMEHTOB CriedyeT NpoBepsTb TOMbKO B BEPTUKAlbHBIX
MMOCKOCTSAX.

2 [ina anemeHTOB cBA3en (no3vumsi 5), y KoTopblx Npornb noa AencTBremM
cobcTBeHHOro Beca He npesblwaet {150, Npy BO3AENCTBUM Ha KOHCTPYKLIMIO

CTaTUYecKUx Harpy3ok JOMyCKaeTcsi NpuHUMaTh A, =500.

3 TMBKOCTb PacTsHYThIX ANIEMEHTOB, MOABEPrHYTbIX MpeABapuUTENbHOMY
HanpshKeHMIo, He OrpaHNYMBaeTCs.

4 3HaveHus npegernbHbIX TMOKOCTER crnedyeT NpUHUMAaTh NpY KpaHax rpynn
pexuMoB pabotbl 7K (B uexax meTanmyprudeckux npoussoacts) n 8K B
cooTeeTcTBUM co CI20.13330.

5 Ona HwkHUX nosicoB 6anok u epm KpaHOBbIX MyTeW Mpu KpaHax rpynn
pexumos paboTtbl 1K-6K gonyckaetca npuHumate », =200.
6 K avHamuyeckum Harpyskam, MpPUMOXEHHbIM HENOCPEACTBEHHO K

KOHCTPYKLMW, OTHOCATCS Harpysku, MPMHUMaeMble B pacyeTax Ha ycTanocTb uUim
C y4eTom KoadpdmLmeHToB AnHammyHocTu no CI1 20.13330.

10.4.2 ins anemMeHTOB KOHCTPYKLMA, KOTOPblE COrMacHO NpuioxeHuto B oTHocaTcs
K rpynne 4, B 34aHWsIX U coopyxeHusix | v Il ypoBHeln oTBETCTBEHHOCTM (COrnacHo
TpeboBaHusim CI120.13330), a Takxke ANS BCEX 31IEMEHTOB KOHCTPYKLIUIA B 30aHNSX
n coopyxeHusix lll ypoBHsi OTBETCTBEHHOCTM [OMyCKaeTcs MOBbIWATb 3HaYeHue
npeaensHon rmbkocTn Ha 10%.

(N3meHeHHas pepakuus, M3m. N 1).

11 PacuyeT NUCTOBbLIX KOHCTPYKLUN

11.1 PacueT Ha npoyYHOCTb

11.1.1 PacuyeT Ha NPOYHOCTb JMCTOBbLIX KOHCTPYKUWA (0GOMoYeKk BpalLeHust),
HaxoAsALMXCsl B 6€3MOMEHTHOM HanpsPKeHHOM COCTOSIHUM, CriedyeT BbINOMHSATh Mo
dopmyne
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1
Joi—oxo}, +o§ +37§y <1

s 148
R}, Ye ( )

rae o, " 0}. - HOpMarsibHble HanpsXeHna nNo ABYM B3aUMHO NeprneHguKkynapHbIM
HanpaBreHunsaM,

¥, - KO3MMUMEHT ycroBui paboTbl KOHCTPYKUMWWA, Ha3Hayaembli B
cooTBeTcTBUM € TpeboBaHuamm CI143.13330.

I'IpM 3TOM abComMoTHbIE 3HAYeHUs MMaBHbIX Hanpﬂ)KeHVIVI OOmkHbI B6bITb He

6onee 3HaYeHuin pac4eTHbIX COMPOTUBIEHUIA, YMHOXEHHBIX Ha ¥, .
(N3meHeHHas pepakuus, Mam. N 1).
11.1.2 HanpspkeHuss B 6E€3MOMEHTHbIX TOHKOCTEHHbIX Oborioykax BpaLleHust

(pvicyHok 16), HaxogsiMXCS NoA AaBrieHWeM XWOKOCTW, rasa Wnu cblnyyero
maTepwuarna, crnegyeT onpeaensTb no opMmynam:

oy = z 149
1 2artcosf (149)
aq =(pli-ayinir, (150)

rAe gy U g5 - COOTBETCTBEHHO MepUANOHaNbHOE N KOrbLieBOE HanpsXeHns;

F - npoekuMs Ha oCb z—z OOOMOYKM MOMHOrO PacHETHOro [aBreHus,
[eNCTBYIOLLIEro Ha YacTb 060MoYKN whe (CM. pUcyHok 16);

7 W - paguyc v yron, nokasaHHble Ha pucyHke 16;
¢ - TonwmHa 060onoYKuy;

# - pacyeTHOe [jaBeHne Ha NOBEePXHOCTb oborno4ku;

7, 3 - PagMyCbl KPVBM3HbI B [MaBHbIX HAaNpaBIiEHNSIX CPEUHHOM NMOBEPXHOCTH
obornoyku.

PucyHok 16 - Cxema 060n104ku BpaleHus

z

PucyHok 16 - Cxema 060no4km BpaLLeHust

11.1.3 HanpsixeHnss B 3aMKHYTbIX GE3MOMEHTHbIX TOHKOCTEHHbIX 0Borouvkax
BpaLLEHUs!, HaxoAsILLWMXCS NOA BHYTPEHHUM paBHOMEPHbIM AaBMeHWEM, crieqyet
onpefensTb No opmynam:

AN LMIMHAPUYECKUX o6onoyek

ay = pri(2); aq = prit; (151)

ansa cdepudecknx obonovek

gy =0q = pri(2); (152)
[ON9 KOHUYeckmx obonoyek

i o (153)

| T 9 ,
2icosf fcosf
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roe # - pacyeTHOe BHYTpeHHee [iaBfieHne Ha equHULLY NOBEPXHOCTU obornouku;

F - paguyc CpeuHHON NOBEPXHOCTM 06OMOYKM (pUCyHoK 17);

§ - yron mexay o6pasyoLeil KoHyca 1 ero ocblo z —z (CM. PUCYHOK 17).

PucyHok 17 - CxeMa KOHUYeCKoOM 060NM0YKUN BpalLleHus

PucyHok 17 - Cxema KOHUYeCKo 060moYKn BpaLLeHns

11.1.4 Tpun npoBepke NPOYHOCTM OBOMNOYEK B MeCTax M3MeHeHUs Ux dopMbl Unn
TOJLLWHBI, @ TaKXe U3MEHEHUS Harpy3Ku CreayeT y4YuTbIBaTb MECTHbIE HaNPsKeHUs

(kpaeBoWn achdekT).

11.2 PacueT Ha ycTOM4NBOCTb

11.2.1 PacyeT Ha yCTOMYMBOCTb 3aMKHYTbIX KPYroBbIX LIUIMHAPUYECKUX oBornovek
BpaLLEHWsi, PABHOMEPHO CXaTbIX napannensHo obpasyiolmm, crnedyeT BbIMOMHATb
no dopmyne

71

Tep1Ye

<1, (154)

rAe oy - pac4yeTHoe HanpshkeHne B oborouke;

Terl - KPUTUYECKOE HAMPSHKEHUE, PABHOE MEHbLUEMY U3 3HauYeHU ¥R, urm
cEilr (3pecb » - paguyc CpPeAMHHOW MOBEPXHOCTM OBOMOYKM; £ - TOMWMHA

06oroqkm) npu + ¢ £300; npu ¢ > 300 Og g =c&ilr,

3HayeHus koaddmumeHToB ¥ npu 0< »/¢ £300 crnepyeT onpeaenaTb Mo
¢hopmynie

w =097 -(0,00025 + 0,95R}, fEwrit, (155)
3HaueHust koadhdmumeHTa = cneayeT onpeaensTts no Tabnmue 34.

Tabnuua 34

it 100 (/200 300 ||400 600 800 1000 | 1500 (/2500

4 0,22 |0,18 (0,96 |0,14 (0,11 | 0,09 (0,08 0,07 (0,06

B Cny4yae BHELEeHTPEeHHOro Cxatua napannenbHoO 06pa3y|oLu,|/|M umnn 4ymcrtoro

n3rmba B AMaMeTparnbHOM NIIOCKOCTU NPWU KacaTerbHbIX HanpsikeHUsXx B MmecTe
HanbOomMbLLIEro MOMEHTA, HEe MPEBbILLAILWLMX 3HAYEHNS 0,0?E(ﬁfr)3u, HanpskeHve

Tge 1 BOIKHO GbITb yBermyeHo B (1,1-0,10i/c0y) pasa, me oj - HauMeHbluee
HanpsbkeHWe (pacTsArBatoLLMe HaNPSHKEHUsI CUMTaTb OTpULATENBHLIMM).

11.2.2 B Tpybax, paccyuTbiBaeMbIX Kak CXaTble WM BHELEHTPEHHO-CXaTble

CTEpXHW MPU YCIOBHON rMBKoCcTU *= }\qu_y fE 20,65 nomkHO GbiTb BbINOMHEHO
ycrioBue

rfzﬁﬁrfEIR}, . (156)



Takue TpyObl crnegyeT pacCuuTbiBaTb Ha YCTOWYMBOCTb B COOTBETCTBUM C
TpeboBaHUAMU pa3fenoB 7 1 9 He3aBUCUMO OT pacyeTa Ha YCTONYMBOCTb CTEHOK.
PacueT Ha yCTOWYMBOCTb CTEHOK GECLUOBHbLIX MMM 3MEKTPOCBapHbIX TPyd He

TpebyeTcsi, ecrm  3HayeHus r{f{ He MPEBbIWAIOT MOMOBUHbI  3HAYEHWN,
onpeaensemblx no dopmyrne (156).

11.2.3 UuynuHgpuyeckas naHerb, oneptasi no AByM obpasylolwmm v ABYM Ayram

HanpaBrsiloLLEN, PaBHOMEPHO CxaTas BAOMNb 06pasyroLyx, npu u? i{r ) 220 (roe
b - WvpuHa naHenu, M3MepeHHas No Ayre Hanpasnsolen) [omkHa ObiTb
paccuMTaHa Ha YCTOMYMBOCTb Kak NnacTuHKa no copMynam:

npy pacyeTHOM HanpsbkeHn & & 0,88,
bt $194ETa; (157)

NPy pac4YeTHOM HamnpsPKeHnn & = R}.

bie <37/ f1+500R_yIE_ (158)

Mpn 0,88, <o <R, HauGorbluee OTHOWeHME &/ CriefyeT OnNpeaensith
TIMHENHON MHTEPNONALUEN.

Ecrm &2 /(r£) »20, TO NaHenb crnepyeT pacCyWTbIBaTb Ha YCTOWYMBOCTb Kak
oborouky cornacHo TpebosaHusim 11.2.1.

11.2.4 PacyeT Ha yCTOMYMBOCTb 3aMKHYTOW KPYroBOW LIUMMHAPUYECKON 06GOMOYKM
BpaLLEeHWsl, NpU OEeACTBUM BHELLHEr0 paBHOMEPHOTO OaBreHus ¥, HOPMarbHOro K
60KOBOV MOBEPXHOCTU, CIIEAYET BbINOMHSATL MO dhopMmyre

oaflogar) i1, (159)

rae oq = pr i - pac4eTHOoe KoslbLieBOe Hanps>xeHue B obornouke;

T g2 - KOUTUYECKOE HaMpsiXeHne, onpeaensemoe no copmynam:

npn 0,5£ 1/ »£10

O = 055E(r DI, (160)
npu iir 20
O = O1TEGIR? (161)
npu  10<1/» <20 HanpsbkeHne T. 2 creayet  onpeaenatb  NIMHEnHoW
MHTepnonauuen.

3aech { - gnvHa UMNMHAPUYEckon 060so4Ku.

Ta e obornoyka, HO YKpenneHHas KomnbLeBbIMW pebpamm, pacrnonoxeHHbIMU C
warom s 2 0,57 mexny ocsimu, porpkHa GbiTh paccuyuTaHa Ha yCTOWYMBOCTH MO
dopmynam (159)-(161) ¢ NOACTAHOBKOW B HUX 3HA4YEHUS 5 BMECTO | .

B aToM cryyae [omKHO GbiTb YAOBNETBOPEHO YCIIOBUE YCTOMUYMBOCTM pebpa B
CBOEM NMOCKOCTY KaK CXaToro CTepxHsi cornacHo TpebosaHusam 7.1.3 npu &N = prs
W pacueTHol AnmHe cTepxHs fy =187, npu atom B ceueHne pebpa creayet

BKNMKOYaTb y4acTKn obornoykn LUIMPUHOMN C Kawgow CTOPOHbI OT OCHU

pe6pa, a ycrioBHas! IMBKoCTb cTepitst » = Ao/ Ry /& He nomwa npesbiluath 6,5.

Mpy oAHOCTOPOHHEM pebpe XECTKOCTW ero MOMEHT MHEpLIMK criedyeT BblYUCTSTb
OTHOCUTESNBLHO OCHY, COBMaaatoLLel ¢ GrivbkaniLlei MOBEPXHOCTHH 060MOYKM.

11.2.5 PacyeT Ha yCTOMYMBOCTb 3aMKHYTON KPYroBOW LINIMHOPUYECKOA 060MOYKM
BpAaLLEHUs!, NMOLBEPXEHHON OfHOBPEMEHHOMY [ENCTBUIO Harpy3oK, yKasaHHbIX B
11.2.1 n 11.2.4, cnepyeT BbINOMHATL NO dhopmyre
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{0y "rocr,l taog "focr,E)"f'?"c <1, (162)

roe Tg.1 AOIKHO OblTb BblYMCIEHO cornacHo TpebosaHuam 11.2.1 n g2 -
corracHo Tpe6oBaHusim 11.2.4.

11.2.6 PacyeT Ha YCTOMYMBOCTb KOHMYECKOW OBONIOYKM BpaLLEHWsi C YIToM

KoHycHocTM £ £60°, cxaton curon & Bponb ocu (pucyHok 18), creayert
BbINOMHATL NO hopmyre

N KN, <1, (163)
rae N, - kpuTudeckas cuna, onpeaensiemas no copmyne

Ny = 6,280, 15 cos® B, (164)

3[€ech ¢ - TonuyHa 060mMoYKy;

Tepl - 3HAYEHWE HaNPSHXKEHWS, BbIYMCIIEHHOE cormacHo TpebosaHuam 11.2.1 ¢

3aMeHol paguyca » pafuycoM 7y, , PaBHbIM

P =087 + 017 cosf. (165)

PucyHok 18 - CxeMa KOHUYeCcKou 060M0YKU BpalleHus noa aencTenem
NPOAOJILHOIO YCUNUSA CXXaTusa

Lil

h

=

r N

PucyHok 18 - Cxema KoHudecko/ OGOMOYKM BpalleHUst nop  AedcTBUEM
NPOAOMBHOIO YCUIMA CxaTus

11.2.7 Pac4yeT Ha yCTOMYMBOCTb KOHUYECKON 0BOMOYKM BpaLLUeHUs Npu AeicTBum
BHELUHEro PaBHOMEPHOTO [aBrieHns # , HopMmarnbHOro K GOKOBOW MOBEPXHOCTW,
creayet BbINOMHATL Mo dropmyrne

oaflogar) i1, (166)

30€eCb Ua = Py It - pac4eTHOoe KoslbLieBOoe Hanps>xeHne B obornouke;

T2 - KPUTUYECKOE HaMNpsixeHue, onpeaensemoe rno copmyne
Oun = 0,55 (n 1) r) 2 (167)
rae #y - paguyc, onpeaensembii no dgopmyne (165);

k - BbICOTa KOHMYECKOW 060MOYKM (MEXOY OCHOBaHUSIMU).

11.2.8 PacyeT Ha yCTOMYMBOCTb KOHMYECKOW 0DOMOYKM BpaLLEHWsi, NoABEPXEHHON
OOHOBPEMEHHOMY [OENCTBUIO Harpy3ok, ykasaHHbix B 11.2.6 wn11.2.7, cnegyet
BbIMNOSHATL MO chopmMyre

(NI Ny +02"focr,2)"ff"c &, (168)

rae 3HadeHus N, 1 04 3 criedyeT BblMUCTISTL Mo doopmyriam (164) u (167).

11.2.9 PacyeT Ha YCTOMYMBOCTb MOMHON cdpepuyeckorr obonoyku (Mnm ee

cerMeHTa) npu ri¢ 2750 n [ENCTBUM BHELHEro PaBHOMEPHOTO AaBrieHus F ,
HOPMaribHOTO K ee NMOBEPXHOCTH, criedyeT BbINOMHATL No dopmyre
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aflogr) L1, (169)

rae o = pri(2t) - pacyeTHOE HanpsHKeHVE,

04 =018:/7 - kpuTUUECKOE HanpskeHwe, NPUHUMaeMoe paBHLIM He Goree

Ry,

3[ecCb » - paAuyc CPEaMHHON NOBEPXHOCTY Chepbl.

12 PacyeT aneMeHTOB CTanbHbIX KOHCTPYKLUA
Ha ycTanocTtb

12.1 O6WwMe NONOXEHUA pacyeTa

12.1.1 Tpy NpoOeKTUpPOBaHUM CTarlbHbIX KOHCTPYKUMA W WX 3nemeHToB (Garnku
KpaHoBbIX NyTel, 6anku paboynx nroLaaoK, ANEMEHTbl KOHCTPYKLUIA BYHKEPHBIX 1
pa3rpy304HbIX 3CTakagd, KOHCTPYKUMW nog ABuraTtenm v Ap.), HenocpeacTBeHHO
BOCMPUHMMAIOLLMX MHOFOKpaTHO AENCTBYIOLME MOABWMXHbIE, BMOPaLIMOHHbIE 1N

ZIpYroro BuAa Harpysku ¢ KOM4eCTBOM LIKIOB HarpyeHuin 105 1 Gornee, KoTopble
MOIYT MpPUBECTU K SIBMIEHWIO YCTanocT, crefdyeT MpUMEHsTb — Takve
KOHCTPYKTUBHBIE PELUEHUsl, KOTOPble He BbI3blBAOT 3HAYUTENBHOW KOHLEHTpaLum
HanpsHKeHUI, U NPOBEPSTb PACYETOM Ha yCTarocTb.

KonnyecTtBo LmknoB Harpy>KeH|A|?1 cnegyet npuHMMaTb MO TEXHONOrM4YeCcKum
TpeGOBaHVIFIM aKcnnyatayun.

PacyeT KOHCTPYKUWMM Ha ycTanocTb credyeT NpousBOAWUTbL Ha AencTBue
Harpy3ok, ycTaHaBrmBaeMbix cornacHo TpebosaHuam CI120.13330.

Pacuet Ha YCTanocCTb Takxe crieayeT BbINONMHATL 4N1A KOHCprKLlI/Iﬁ BbICOKUX

COOpYXeHU (Tvna MadyT, GaweH u T.n.), NpoBepsieMblX Ha BETPOBOW PE30HaHC
cornacHo TpebosaHuam CI 20.13330.

12.1.2 PacyeT Ha ycTanocTb crieqyeT NponM3BoguTb no copmMyrne

a

ﬂﬁl’ (170)

alR,y,

roe dys, - Havmbonblwee no abConoTHOMY 3HAYeHWO HanpsbkeHue B

paccynTbiBAEMOM Ce4YeHUM SrieMeHTa, Bbl4UCIIEHHOE MO Ce4YEeHU0 HETTO 6e3 yyeta

Ko3dhpMUNEHTa ANHAMUYHOCTU 1 KOI(PAMLMEHTOB ¥ | @y, ©, ;

Rv - pac4yeTHoe conpoTuBlieHue ycTanocTu, npuHMuMmaemoe no Tabrmue 35 B

3aBUCMMOCTU OT BPEMEHHOTO COMPOTUBIIEHUA CTanm R, W rpynn 3MeMeHToB 1
COeVHEHWUI KOHCTPYKLMIA, NpuBeAeHHbIX B Tabnmue K.1 npunoxenus K;

& - KOAAMUMEHT, YUUTBIBAIOLLMIA KONMUYECTBO LIUKIIOB Harpy>XeHWi # :
npu »# »3,9-10% npuHUMaeMblii paBHbIM o =0,77;

npu # < 3,9-108 BblYMCrIAEMBIN MO POPMYTaM:

Ans rpynn anemeHTos 11 2

o = 0,064(2/10%)2 - 0,502110%) + 175 ; a7y

Onsa rpynn anemeHTos 3-8

o =0070 1082 0640108y + 2.2 (172)

Yy - KoapdmumeHT, onpepensiembii no Tabmmue 36 B 3aBMCUMOCTW OT
HanpsbKeHHOro  COCTOSIHMSE U KO3(hdMLUMEHTa  aCMMMETPUM  HaNPshKeHUn

0 = @il Oy (30ecb 0y - HauMMeHbluee NO  abCOMOTHOMY  3HAYEHMIO
HanpsPkeHWe B pacCYUTHLIBAEMOM CEYEHUM 3MEMEHTA, BbIYUCISIEMOE TaK Xe U Npu

TOM e 3arpyXEHWUW, KaK U Ty ). [pU pasHO3HAYHBIX HAMPSKEHUSIX T ey W O iy
3HaveHue koaddpmumeHTa & criegyeT NPUHMMATh CO 3HAKOM "MUHYC".

Tabnuua 35
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pynna
3HayeHue K, npM HOPMATMBHOM 3HAYEHUM  BPEMEHHOMO
3r1eMeHTOB
COMPOTUBIIEHNS CTanM Fyyy , HiMm 2
0o 420 cB. 420 pof/ce. 440 pol/ce. 520 pof[ce. 580 po
440 520 580 675
1 120 128 132 136 145
2 100 106 108 110 116
3 Ona Bcex mapok 90
cTanm
4 To xe 75
5 " 60
6 " 45
7 " 36
8 " 27
Tabnuua 36
HanpsixeHHoe KoadpdmuneHt ®dopmynbl - ANs BbIYUCTIEHNS
coCcTosiHWe (ana zcmmmerpmm Hanpsokenmia | uMeHTa 7,
% s )
PacTsxerve 1<p<0 25
1,6-2
0<p<08 20
1,2-0
0,812 <%1 1.0
1-2
Cxatune 1ip<1 g,g
1-2

Mpy pacyete no copmyne (170) pomkHO ObITb BbLINOMHEHO YCroBUE

Ry SRy

121.3 CranbHble  KOHCTPYKLUMW M WX  3fEMEHTbl, HernocpeaCTBEHHO

BOCMPVHMMAIOLLME HAarpy3ku C KONMYECTBOM LWKIIOB HarpyxeHuii meHee 103,
cregyeT MpOEKTUPOBaTb C MPUMEHEHWEM TaKUX KOHCTPYKTUBHBIX —pPELIeHUH,
KOTOpble He BbI3bIBAIOT 3HAYWUTENBHOW KOHLEHTPALWUW HanpsikeHud, U B
HEOBXOAMMbIX CIy4asix MPOBEPsITb PACHETOM Ha MaroLMKIOBYIO YCTanocTb.

12.2 Pac4eT 6anok KpaHOBbIX NyTeW

Pacyet Ha ycTanocTb 6anok KpaHOBbIX MyTeit criedyeT BbIMOMHATL COMNacHo
TpeboBaHusiM 12.1.1 1 12.1.2 Ha JeiicTBUE KPaHOBbLIX Harpy3ok, onpeaensieMbix
cornacHo CI1 20.13330. MNpu atom criegyeT npuHumaTth = =0,77 npu KpaHax rpynn
pexuMoB pabotbl 7K (B Liexax MeTannypriyeckmx npon3BoactB) M 8Kun « =1,1 -8
ocTanbHbIX cryyasix. PacyeT Ha ycTanocTb BepxHel 30Hbl CTEHOK COCTaBHbIX
6arnok KpaHoBbIX MyTei B 3TWX Cryqasx CreayeT BbINOMHSATL No opMyne
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(05.,/0F +03672, + 040y, , +0504) /R, <1, (173)

roe £, - pacyeTHOe COMPOTMBIEHME YCTArioCTW, MPUHUMAEMOe Af1 BCEX Mapok
cTaneil, paBHbIM Ans 6anok co cBapHbiMM U (OPUKLIMOHHBIMU  MOSICHBIMU
COeNHEHNSIMU COOTBETCTBEHHO:

0N CXKaToM BepXHEN 30Hbl CTEHKM (CeveHus B poreTe 6anku)

R, =75 H/MM2 1 96 H/mmZ;

0N pacTsHYTOW BEPXHEW 30HbI CTEHKM (OMOPHbIE CeYEHNST Hepaspe3Hbix 6arok)

R, =65H/MM2 1 89 H/mmZ2,

3HaueHus HanpsixeHwin B coopmynie (173) cnegyeT onpenenste no cdopmynam
8.3.3.

13 MNpoekTnpoBaHme ctanbHbIX KOHCTPYKLUN C
y4yeTOM NnpeaoTBpalleHusi Xpyrnkoro
paspyweHus

13.1 Tlpy NpoeKTUpOBaHUM CTamnbHbIX KOHCTPYKUWA CcriedyeT  WcKlovaTb

BO3MOXHOCTb XpYynKoro paspyLueHus, BO3HUKAIOLLYO BCreacTBue
HebnaronpusiTHOrO BAMSIHUA COMETaHWs CriefyloLLmX hakTopoB:

NOHWXEHHON TemnepaTypbl, MpY KOTOPOW CTanb B 3aBWCMMOCTU OT ee
XMMWYECKOro CoCTaBa, CTPYKTypbl M TOMWWMHbLI MpoKaTa NepexoauT B XPyrnkoe
COCTOsIHME;

LEeNCTBUA NOABWKHBIX, AMHAMUYECKNX U BVIGPaLWIOHHbIX Harpysok;
BbICOKMX MECTHbIX Harlpﬂ)KeHVlVl, BbI3BaHHbIX BO3[1e/CTBMEM COCpeaoTO4YEHHbIX
Harpysok unu ,Cle(*)opMaLWIVI [eTanen coeduHeHusi, a TaKke OCTaTOuYHbIX

HanpspKeHWI;

PEe3KNX KOHLeHTpaTopoB Hal'lpﬂ)KeHMVl, OPUEHTUPOBAHHbIX NONepeK HanpasfieHnsa
OEeCTBUS pacTArMBatOLLMX HaMNPSHKEHUA.

13.2 Ana npefoTBpaLleHnst Xpynkoro pas3pyLleHns KOHCTPYKLUA creayeT:

BblOUpaTh cTanb corfacHo TpeboBaHusim 5.2 u  Tabrmuyam B.1, B.2, B.3
npunoxexusi B;
No BO3MOXHOCTU M3beraTb pacronoXeHnsi CBapHbIX LUBOB B 30HaX AEUCTBUSI

pacTArMBaloOLLMX HANPsXXeHWN, npesbilwatoumx 0,4 &,
NpYHUMaTbL Mepbl MO CHWKEHWIO HEBNaronpuUATHOrO BIMSIHUA KOHLEHTpaLum
HanpsbKEHWA U Hakrena, Bbl3BaHHbIX  KOHCTPYKTUBHBIM  pPELLEHWEM  Unu

BO3HMKaOUWMX MNpU  pasfiMdHbIX TEXHOSNorM4eCcKnx onepauyunax (npaBKa, rmbka,
MNbOTUHHAA pe3Ka, npogasnneaHne OTBepCTVIVI n T.I'I.);

n3beratb nepeceyeHuii CBapHbIX LLBOB;

Ans CBapHbIX CTbIKOBbIX coefuHEeHU NPUMEHATb BbIBOAHbIE MNI@HKN ”
cbmamqecxme MeTOAbl KOHTPOMNA Ka4vyecTBa LUBOB,

y4nTbiBaTb, YTO KOHCTPYKUUW CO CMIOLHON CTEHKOM MMET MeHbLUe
KOHLEHTpaTopoB HaﬂpﬂM(eHMVl, YeMm pelleTyaTble;

B CTblkax 3/IEMEHTOB, MepekpbiBaeMbIX HakaAkamu, (iaHroBble LBbl He
[10BOAMTL 10 OCU CThIKa HE MeHee YeM Ha 25 MM C KaXaoW CTOPOHbI;

NPUMEHSTb BO3MOXHO MEHbLLME TOTLLWHbI 31IEMEHTOB cedeHust (0CoBeHHO npu
TUIMbOTUHHOW Pe3ke KPOMOK 1 NpofaBnvBaHUM OTBEPCTUI);

(bacom(m CBsI3el, BCNOMoraTenbHbIX U Apyrmx BTOPOCTENEHHbIX 311eMEeHTOB
KpPenuTb K pacTAHYTbIM 3fieMeHTaM KOHCTPYKLMI N0 BO3MOXHOCTU Ha 6onTax.
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13.3 Mpy NpUMeEHeHUM B CBapHbIX COEAMHEHUsIX MpoKaTa TOMWMHOW & =25 MM 13
HU3KOMErMpoBaHHbIX CcTarnen B  KpecToobpasHblX, TaBpPOBbIX W YrMOBbIX
COEAVHEHMsIX, @ TaKXe y CBapHbIX LUBOB C MOMHbIM MPOMSaBNeHeM, OAUH U3
3MIEMEHTOB B KOTOPbIX WCMbITHIBAET pacTArVBaloLye HamnpsikeHust no TOrmHe
mMcTa, BO3HUKAET PUCK MOSIBIIEHWSI CIOUCTOMO pa3pylueHusi (aedekta B npokarte,
obpasyiolierocss non  AeWCTBMEM CBapku, B BWAE CIIOMCTbIX  TPELWH,
napannenbHbIX MIIOCKOCTU NpoKaTa).

Takoii JedekT 0ObIMHO OGHApY}VBaeTCsi MpW YrbTPa3BYKOBOM KOHTpOMe
KayecTBa LUBOB.

Bo3HWKHOBEHME CrOUCTOro pa3pylieHns CyuecTBeHHO 3aBUCUT OT dX)prI
coevHeHUA © pacnonoxeHna cBapHbIX LWBOB, OT pasmMepa LWBa, TOJIWMHbI
CcBapuBaeMbIX 311IeMEHTOB, CTeNeH XXeCTKOCTU CoOeAUHEHNA N TEXHOSIOMMN CBapKn.

13.4 CKMOHHOCTb MpokaTa K COUCTbIM paspyLIeHUsiIM criefyeT onpeaensTtb npu
MCMbITaHUsX Ha pacTsikeHne B cootBeTcTBUMM ¢ [OCT 28870 no BenuuuHe

OTHOCWTENLHOTO CYXEHUs ' , Ha 0bpa3Liax, OCb KOTOPbIX HOpMasibHa MOBEPXHOCTM
npokara.

13.5 VcKniounTb BO3MOXHOCTb CIIOMCTOTO PaspyLLeHUsi MOXHO Mpu CobrioaeHnn
ycrosus

szﬁ‘ﬁ"'zr(,

rae ¥ zp - CyMMapHbI pakTop pucka;

¥ zx - HOPMUPYEMOe 3Ha4eHWe hakTopa pucka Ana npokaTta B COOTBETCTBUM C
[OCT 28870:

Waoy =15, Wy =25, W, =35 COOTBETCTBEHHO AMA rpynn KayecTBa npokata
715, 725, 735.

Mpwn aTom npokaT no 13.3 AOIKeH YAOBNETBOPATL: AN KOHCTPYKLMIA rpynnbl 1-
ypoBHsi otBeTcTBeHHOCTH | (no FOCT 27751) TpeboBaHuam rpynnel kavectsa Z35;
ONa OpYrUX KOHCTPYKUMA rpynnbl 1, @ Takke Ans draHueBbIX COEAMHEHWUA U B
cnyvae, Korda ycunue HoOpMaribHO MOBEPXHOCTW JMCTa, - TpeboBaHUAM rpynnbl
KayecTBa Z25; B ocTanbHbIX cryyasx - Z15.

PacueTHoe 3HaueHue ¥ z; CrieflyeT onpeaenaThb no opmyrne

sz=quJ+WZT+Wzm+Wzm+ch, (174)

rae ¥ z¢ - hopMa COeMHEHMS! 11 PACIONOXEHUE CBAPHBIX LUBOB;
¥ g - TONLMHA CBap1BaeMOro npokara;
Wz - KaTeT WBa;

W zg - CTENEeHb XXeCTKOCTN CoeNHEHUS;

Wz, - BIUSIHWE TEXHONMOMMM CBapku (CyMMapHblii (pakTop OT KonMdecTsa
NPOXOA0B, MOCNEN0BAaTENbHOCTY HATNIOXEHUs! LLIBOB W NOAOrPEeBa).

3HaueHus ¥ 2, ¥zr Wom ¥zzo ¥zc NPEOCTABMEHbI B Tabnmue 37.

Tabnvua 37

0.1

XapaKTepucTuKM CBapHbIX COeaNHEHNIA dakTopbI
pucka, %
®opma CoeaNHEHNA 1 PacrONOXeHe CBapHOrO WBa, ¥ z4
CoeauHeHve 6e3 HanpshxeHUiA B HaNpaBneHun 7. Vap =
oh =-
25
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Yrnosoe coeguHeHune ¢ CUMMETPUYHO pacnosioXXeHHbIM LLBOM

Weg ~-
10
F O;SS
CoeavHeHVe C NPOMEXYTOYHBLIM HannaBneHHbIM Croem S
zh -
OB6bIuHOE TaBPOBOE COEAMHEHNE C YIIOBLIMM LUBAMU -
=
I
TaBpoBOe CoeAVHEHE C YITIOBLIMM LIBAMU C NOMHBLIM UM YaCTUYHLIM NPOBAPOM N
=
+3
I I Al
CoeavHeHWe C yrroBbIMU LUBaMM, PacrorioxeHHbIMU B6MM3n cBoboaHoro Topua Vap =
et
nmcTa +5
I I
YrroBble COEANHEHNA C MOMHLIM NPOBapPOM N
=
+5
LF LF
TornumHa rmcta &', MM, paboTalollero B 7 HanpaBneHuu, .. Wor =
025
BernnuuHa kaTeTa yrnosoro wwea a, MM, ¥ ;i
g P -
A Woem =
[ u,3a
CTeneHb eCTKOCTN COBANHEHUST ¥ 4
Huskas - BosmoxHa ceoboaHas ycaaka -0
W =
CpeaHas - 4aCTN4YHO BO3MOXHbI Ycaka Wwsa 1 AedopmaLins KOHCTPYKLN —
IE
+3
Beicokas - xecTkoe 3akpenrerue 6e3 ycaaku wsa —
IE
+5
TexHomnors CBapku W 4,
KornunyectBo OavH
¥z =0

npoxoaos




Heckonbko

w Zc -2
MocneposarenbHOCTL || MonepemeHHO ¢ 0AHON 1 C APYron CTOPOHbI COEAMHEHNS " 2
HaroXeHus! LIBOB AL
BHauare ¢ ofHoOW, 3aTeM C ipyroli CTOPOHbl COEAUHEHNS! " 0
Zc
Moporpes Be3 noporpeBa
¥z =0
C noporpesom
P ¥z =-8

PacueTHoe 3HaueHne ¥ zp MOXeT ObiTb yMeHbLueHo Ha 50% B cryyae paboTbl
maTepuana Ha CTaTu4yeckoe cxaTue no TOMWMHe 1 yBennyeHo Ha 10% - B cryvae
[eNCTBUSA MO TOMNLMHE ANHAMUYECKMX U BUG PaLIMOHHBIX Harpy3oK.

14 MNMpoekTnpoBaHMe coeaNHEeHUN CTanbHbIX
KOHCTPYKLUN

14.1 CBapHble coeaHeHUs!

14.1.1 MNpn NPoOEeKTMPOBaHUM CTanbHbLIX KOHCTPYKLIMA CO CBapHLIMWU COEAUHEHNSIMU
creayer:

HasHa4yaTb MUHUMarbHble pasmMepbl CBapHbIX LUBOB C y4eTOM TpGGOBaHVIVI
14.1.4-14.1.6, a Takke MNPUMEHATb MWHMMAIIbHO HEOGXOAMMOE KONM4ecTBO
pacyeTHbIX U KOHCTPYKTMBHbBIX CBApPHbIX LLUBOB;

obecneyvBaTth CBOGOAHbBIN AOCTyn K MeCTaM BbIMNOJIHEHNA CBapHbIX
coeVHeHun ¢ y4eTom Bbl6paHHOI’0 BMAA U TEXHONOMMN CBapKW.

14.1.2 OCHOBHble TUMbl, KOHCTPYKTMBHbIE 3NIEMEHTbl W pasMepbl CBapHbIX
coeavHeHui cneayet npuHumatb no FOCT 5264, FOCT 8713, [OCT 11533, [OCT
11534, FOCT 14771, OCT 23518.

14.1.3 Tpn BbIGOpPE 3MEKTPOAOB, CBApPOYHOW MPOBOSIOKM U COrIIOCOB creayet
yyYuTbIBaTL PYMMnbl KOHCTPYKLUA W pacyeTHble TemnepaTtypbl, yKasaHHble B
npunoxexHnsix B n I

1414 Tlpn nNpPoOeKTMPOBaHMM CBapHbIX COEAUHEHWI credyeT  MCKMYaTb
BO3MOXHOCTb XPYMKOro paspyLLEHNst KOHCTPYKLWIA cormacHo TpeboBaHusam pasaena
13

14.1.5 Tllpu nNpPOeKTMPOBaHMM TaBPOBbIX W YITOBbIX CBapHbIX COEAUHEHWN
3MEMEHTOB CTalnbHbIX KOHCTPYKLUMA C PacTArMBaOWMMKU  HaNPsKeHUsSIMA B
HanpaeneHny TOSMWLWHBI NpoKaTa C Lenbio UCKMOYEHNUst BO3MOXHOCTU CROUCTOrO
paspyLLeHMs MeTarnna nog CBapHbIM LUBOM, Kak NpaBuro, crneayer:

NPUMEHSTb CTanu Anst KOHCTPYKLMIA rpynnbl 1 cornacHo npunoxenunio B, ¢

npegenom Tekydect o 375 H/MMZ, a Takke cTamM C rapaHTMpOBaHHLIMW
MEXaHN4eCKMM CBOWCTBAMM B HanpasfieHWM TOMWWHbLI NpoKata COrfacHo
TpeboBaHusim FOCT 28870;

NPUMEHSITb CBApPOYHbIE MaTepuarbl C MOHWKEHHON MPOYHOCTHIO U MOBbILLEHHOM
NNacTU4HOCTbBIO; UCMONb30BaTh TEXHONOMMYECKMe NpUEMbl CBapKU, HanpaBreHHble
Ha CHWKEHVE OCTaTOYHbIX CBAPOYHbLIX HAMPSKEHWU; HE MPUMEHSITb MOPOLLKOBYIO
NPOBOJIOKY;

oTka3aTbCA OT MPYMEHEHUs] OQHOCTOPOHHErO YITIOBOTO LUBA W MEpenTu K
[IBYCTOPOHHEMY;

3aMeHATb YyrnoBble COeQMHEHUA TaBpPOBbIMW, @ B NMocrnegHux obecneyvBaTtb
OTHOLLEeHMe WMPUHbI cBeCa K TOsWMHE 311eEMEeHTOB He MeHee 1;

NPUMEHSTL  Pasfdernkym Kpomok, obecnedvBaiolyie CHbkeHue obbema
HansasneHHoro MeTarnra.

14.1.6 CaapHble CTbIKOBble COEAWHEHWS IMCTOBbLIX [AeTarnen, Kak npaBusio,
cregyeT NpOeKTMpoBaTb MPAMbIMKA C MNOSHbIM MPOBApoOM W C MNPUMEHEHVEM
BbIBOAHbIX MIAHOK. B MOHTaXHbIX YCNOBUAX JOMYCKaeTCs OAHOCTOPOHHSA CBapka
C MOABapPKON KOPHSA U CBapka Ha OCTaloLencs CcTanbHOW NoAKnaaKe.
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14.1.7 Pa3mepbl CBapHbIX YIMOBbIX LWBOB W KOHCTPYKLMUS COEAWHEHUS LOIDKHbI
YOOBMETBOPSATL CMEAYIOLLMM Tpe6oBaHUsM:

a) KaTeT YrroBoro LiBa kf He [orkeH npesblwaTtb 1,24, rae ¢ - HaMMmeHbLlas u3
TOSLLMH CBapUBAEMbIX 3NIEMEHTOB;

KaTeT LUBa, HaNOXEHHOrO0 Ha 3aKpYrMEeHHYI0 KPOMKY (hacOHHOMo npokarta
TOMLLMHON ¢, KaK NpaBuIio, He AOMmMkeH npesbiwatb 0,9¢;

6) KaTeT yIroBOro LWBa & ¢ [OMKeH yA0BMEeTBOPATL TPeGoBaHUAM pacyeTa 1 GbiTb,
KaK npaBWro, He MeHblle ykasaHHoro B Tabruue 38; npyu BO3MOXHOCTM
obecneyeHusi Gonbler rmMybuHbl npoBapa kateT wea (0T 5 Mm u Gonee) B
TaBPOBOM [BYCTOPOHHEM, @ TaKke B HaXNeCTOYHOM W YITIOBOM COEAUHEHUSIX
[10NyCKaeTCsl NPUHUMATb MeHbLUe yKkasaHHoro B Tabnuue 38, HO He MeHee 4 MM;
npy 3TOM [AOMOMNHUTENbHBIM KOHTPOMEM AOIDKHO ObiTb YCTAHOBMEHO OTCYTCTBME
nedeKToB, B TOM Y/CIe TEXHOIOMMYECKUX TPELLMH;

B) pacuyeTHasi AfMHa YrroBoro LwBa AormkHa ObiTb HE MeHee 4kf 1 He MeHee 40 mm;

r) pacyeTHas ArvMHa (UIaHroBOro Wwea JorkHa GbiTb He 6onee 856 fkf, 3a
MCKIMIOYEHVEM LUBOB, B KOTOPbIX YCUNWE AEWCTBYET Ha BCEM MPOTSHKEHMM LUBa

(3pnecb ﬁf - KO3 MEHT, NPUHMMAEMBIIA COTMAacHO ;

,El,) pa3mep HaxneCcTkn A0ImkeH ObITb HE MeHee NATK TONMWWMH Hanbonee TOHKOro U3
cBapunBaeMbIX 3N1IEMEHTOB,

e) COOTHOLLEHMEe pa3MepoB KaTeToB YINOBbIX LWWBOB cCrefyet npuHMMathb, Kak
npaewno, 1:1; Npu pasHbIX TOMWWMHAaxX CBapvBaeMblX 3NIEMEHTOB AOnycKaeTcs
NpMHMMaTb WBbl C HepaBHbIMW KaTeTamMu; Nnpu 3TOM KaTeTbl, NpUMbIKalowme K
6ornee TOHkOMy nMb6o Kk Goriee TONCTOMY 3rieMEHTY, AOIMKHbI YAOBMNETBOPSThH
TpeboBaHuAM cooTBeTCTBEHHO 14.1.7, a 6o 14.1.7, 6;

) YrmoBble LWBbI CredyeT BbIMOMHSATb C MiaBHbIM MEPEXOAOM K OCHOBHOMY
MeTarnsy B KOHCTPYKLUSAX, BO3BOAUMBIX B palioHax C pacyeTHbIMU TemnepaTypamm
HKe MUHYC 45°C, a Takke B Cryyasix, KOja nnaBHbIA nepexon obecneynBaeT
MNOBBbILLEHWE PACYETHOrO COMPOTUBIIEHUS! YCTANOCTU CBAPHbLIX COEAUHEHNIA.

Tabrnvua 38
Bua coeguHerus || Bug Mpenen
" k
cBapkM TekyuecTn MuHUMarnbHbIA KaTeT wWwBea 45, MM,
cranm npu TornwmHe Goree ToncToro u3
’ CBapMBaEMbIX 3NIEMEHTOB £, MM
Himm2

TaBpoBoe ¢ || PyuHas o 285 4 (4 |4 5 5 6 6
[BYCTOPOHHUMM || AyroBast
YrIOBbIMY LUBAMU

HaxnecTtouyHoe u

yrrioBoe

Ce.285p00(4 ||5 |6 7 8 9 10
390

"390"590 |5 (|6 |7 8 9 10 |[[12

AsTomaTtw- || do 285 3 |4 ||4 5 5 6 6
yeckas U
MexaHuaw-
poBaHHas

Ce.28500(3 (|4 |5 6 7 8 9
390

"390"590 |4 ||5 ||6 7 8 9 10
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TaBpoBoe c || Py4Has Oo 375
OAHOCTOPOHHUMU || AyroBas
YmoBbIMU LLBAMU
AsTOMaTW-
yeckass U
MexaHu3u-
poBaHHasi

MpumeyaHnus

1 B KOHCTPYKUMSX U3 CTamm C npedenomM TekyyecTu cebiwe 590 H/mm2, a
TaKkxe M3 BCexX cTanev npu TonwmHe anemeHToB 6onee 80 MM MUHMMarbHbIN
KaTeT LIBOB CriedyeT NPpUHMMATL MO creuuanbHbIM TEXHUYECKUM YCIOBUSIM.

2 B KOHCTPYKLWMSIX rpynnbl 4 MUHUMasbHbIA KaTeT OJHOCTOPOHHUX YITOBbIX
LWBOB crieayeT yMeHblwaTb Ha 1 MM Npu TOMUWWHE CBapyBaeMblX 3MEeMEeHTOB 40
40 MM 1 Ha 2 MM - PV TOMLLMHE 3rIeMEHTOB CBbiLle 40 MM.

Tabnvua 39

noTono4yHoe

Bug cBapku npu || Monoxenwve wea || KoadpdmuueHT || 3HaueHus
avametpe
CBAPOHHOI KkoadppuLmeHToB F 5 1
NPOBOOKU S, npyn HopMmarnbHbIX
CMIIOLLHOTO CeYeHust pexvmax cBapku 1
d, MM KaTeTax LUBOB, MM
3-8 ||9- |[14- |[cB.
12 |16 (|16
ABTOMaTM4eckas B nopouky g 11 0,7
npu & =3-5 4
8, 1,15 1,0
HwxHee ﬁf 11 0,9 0,7
8, 1,15 [[ 1,05 1,0
AsTOoMaTuyeckas u || B nogouky g 0,9 0,8 ||0,7
MeXaHU3VpoBaHHast s
npu & =1,4-2
8, 1,05 1,0
HwiHee, g 09 |08 |0,7
ropusoHTansHoe, || ©
BepTUKarnbHoe
g, 1,05 ([ 1,0
PyuHas n || B nogouky g 0,7
MeXxaHU3VMpoBaHHas s
npud<1,4 wvm
MOPOLLKOBOW
NpOBOJIOKON
Hwxhee, 6 1,0
rOpU3oHTarnbLHoe, || °
BepTUKarnbHoe,




14.1.8 [ns yrnoBbIX LBOB, pa3Mepbl KOTOPbIX YCTAHOBMEHbI B COOTBETCTBUM C

pacuyeTom, AN 3MEMEHTOB M3 CTanu C mpedernom Tekyyecty Ao 285 H/mm?
criegyeT, Kak NpaBurno, NPUMEHSITb 3NeKTPOAHbIE MaTepuars!, YA0BETBOPSIOLME
YCINOBUSM:

Ry > Ry - Npu MexaHW3VpOBaHHOI CBapKe;
L1y, £ Ry £ Ry.l, 185 - npu pyuHoii capke;

NS 3NEeMEHTOB U3 CTarm C NpefernoM TekyyecTu cebiwe 285 H/mm2
[0MNycKaeTCs NPYMEeHsITb 3NEeKTPOAHbIE MaTepuarbl, YAOBMNETBOPSIOLME YCIIOBUIO

Rye € Ry <Ryl /87 (3pecb By n g, - KoodxpuuueHTsl, 3aBucsLmMe OT
TEXHOMOMW CBApKM 1 KaTeTa LUBa 1 onpeAensemble no .

14.1.9 OAHOCTOPOHHME YIIOBble LWBbI B TABPOBbIX COEAMHEHUSX 3MEMEHTOB W3

cTanu ¢ npegeriom Tekydect o 375 H/Mm2, kak npasuro, criegyeT npUMEHsIT B
KOHCTPYKLUSIX, AKCNITyaTMpyeMbIX B HearpecCuBHOMN U criaboarpeccuBHoii cpene
(knaccudpmkauus no CI128.13330) B oTannMBaeMbIX MOMELLEHUSIX:

Ans NPUKPENIEeHUs MPOMEXYTOUHbIX peGep XecTkocTW U Auadparm - B
KOHCTPYKLIMSIX BCEX TPYMMn, KpOMe KOHCTPYKUMWA Tpynmbl 1, paccuuTbiBaeMbIX Ha
ycTanocTh;

ANS NOSICHBIX LUBOB CBapHbIX ABYTABPOB - B KOHCTPYKLMSAX rpynn 2 u 3 (kpome

6arnok ¢ yCroBHOW MMOKOCTbIO CTEHKM Mo 2 5“'Ry JrC’f ) NPV TOMNLMHE CTEHKM £y, B
KOMOHHax W cTorkax Ao 12 MM u B Gankax o 10 MM, Npu BbINOMHEHWN LUBOB

MEeXaHU3MPOBaHHOM CBapkon C katetom wwsa &y 2 085, /3 ¢ npu atom creayet
yuuTtbiBaTh TpebosaHus 15.3.3 n 15.5.5;

AnA BCEX KOHCTPYKTUBHBIX 3JIEMEHTOB - B KOHCTPYKUUAX rpynnbl 4.

KaTeTbl 0fHOCTOPOHHUX LUBOB CriEAYET MPUHUMATL MO PacyeTy, HO HE MeHee
yKasaHHbIX B Tabmmue 38.

O[HOCTOPOHHMWE YrTOBbIE LUBbI HE CIIEAYET NPUMEHSTb B KOHCTPYKLIMAX 34aHUIA
1 COOPYXXEHUIN, OTHOCSLLMXCS K | ypOBHIO OTBETCTBEHHOCTU, BO3BOAMMBIX B paioHax
C CeiCMUYHOCTbLIO 8 6anmnoB 1 Bbilwe, B palioHax C pacyeTHOW TeMMNepaTypor Huxe
MUHyC 45°C, B KOHCTpYyKUusAX rpynn 1, 2, 3 B 34aHUAX C KpaHamy pexviMoB paboTbl
7K (B uexax MeTannypruyeckmx npomssoacts) u 8K, a Takxe B Hankax u purensx
paMHbIX KOHCTPYKLMA, pacCcYMTbiBAeMbIX COrnacHo TpeboBaHusim 8.2.3, 8.2.6 un
8.2.7.

(N3meHeHHast pepgakums, M3m. N 1).

14.1.10 TpepbiBUCTbIE YIMOBble CBapHbIe LWIBbI [OMYCKAETCA MNPUMEHSATL Npu
cTaTU4ecKol Harpyake npu M3ObITOYHOM Hecyluei CnoCcoBHOCTU HenpepbiBHOMO
LWBa MMHUManbLHOTO pasMepa AN COEAMHEHUN B KOHCTPYKLMAX rpynnbl 4, a Takxke
B PEKOHCTPYMPYEMbIX KOHCTPYKLUMAX rpynnbl 3, B palioHax, Kpome WMeroLwmx
pacueTHyto TemnepaTtypy Huwke MuHyc 45°C, 1 akcnnyaTmpyembix B HearpeCCuBHbIX
nnn cnaboarpeccuBHbIX cpeax.

Pa3smepbl cBapHOro LWBa A0IPKHBI COOTBETCTBOBATL TpeboBaHusam 14.1.7.

PaccTosiHne = mexay y4acTkamm CBapHbIX LBOB (pucyHok 19), kak npaBuno, He
[OMKHO MNpeBbILaTh OAHOMO U3 3HaveHuin: 200 Mm, 12¢,:, B CXaTOM 3nemeHTe (

fn - TONMWMHA CaMOrO TOHKOrO W3 COEAWHSIEMbIX 3NeMeHToB), 16fy, B
pacTsHYTOM arieMeHTe. B KOHCTPYKUMsIX rpynnbl 4 paccTosiHMe s [omyckaeTcs
yBermuuTb Ha 50%.

PucyHok 19 - Cxema npepbIBUCTbIX YrNOBbIX CBapPHbIX LUBOB

e I

a) T 1-1
[ 1...][ s [L.-[ s [ .-‘,.-]:
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a - B HaxJIeCTOMHOM coefiuHeHuu; 6 - B TaBpOBOM CcoeiHEHNU

PucyHok 19 - Cxema NpepbiBUCTbIX YITOBbIX CBAPHbIX LLUBOB

Mpy HanoXXeHM NPEPbLIBUCTOrO LWBa credyeT NpeaycMaTpuBaTh LOB MO KOHLaM

coefVHAeMbIX YacTeln NeMeHTOB; AnnHa ‘Ewl 9TOro wBa B 351ieMeHTax CoCTaBHOMo

CceyYyeHust U3 NNacTuH AormkHa 6bITb He meHee 0,754, rae & - WwWvpuHa 6onee y3koun
13 COeaUHAEMbIX NIACTYH.

14.1.11 YrnoBble CBapHble LUBbI, PACMONOXeHHbIE MO NEePUMETPY OTBEPCTUN WUnn
npopeseii, [onyckaeTcs MPUMEHSITb B HAXMECTOYHbIX COEAMHEHUSIX B Crydasx,
npenycMoTpeHHbix 14.1.10, Ans nepegjayM ycunvi B NIOCKOCTU  HaxXECTKK,
NpeaoTBpalleHnst  MOTEPU  YCTOWYMBOCTM  SFMIEMEHTOB  HAxXMecTku — Unm
KOHCTPYKTUBHbIX COEAUHEHNI 3NIEMEHTOB.

14.1.12 MpoboyHble LWBbI, 3aMoSHAOLLME HansaBEHHbIM METAMIOM BCHO Niolaib
KpymbIX unn  LwenesbiX OTBepCTMVI, [AonycKkaeTca MNpUMeHATb B HaXNeCTOYHbIX
COeAVHEHUAX B Cry4asix, NpeaycMoTpeHHbIX 14.1.10, Tonbko AN NpeaoTBpaLLeHns
noTepn YCTOMYMBOCTU OFIEMEHTOB HaxXNeCcTKM WM AN KOHCTPYKTMBHBIX
COeVHEHWUI 3IEMEHTOB.

TonumHa npoGoyHoro LwWBa AorpkHa OblTb: He MeHee TONWMHBI £
NPOCBEPIIEHHOrO UNM NPOPE3aHHOro aNieMeHTa, Ho He Bonee 16 mm; He meHee 0,1

ONMHbI npope3n fmbo 3HadveHwn 0,454 wrm 0,455 (me & w & - gvameTp
OTBEPCTWS U LLMPUHA NPOPE3N, PaBHbIE & 2i+8 MM U & * { + 8 MMm).

PaccTosiHve mexay LieHTpaMn OTBEpPCTUA U NPOAOSIbHBIMU OCSIMU NPOpPEe3ein
[OIMKHO ObITb He MeHee 4 & N 4& .

14.1.13 TlpvmeHeHne KOMOGMHMPOBaHHbIX COEAVHEHWR, B KOTOPbIX YacTb
COBUraloLLero yeunus BOCNPUHMMAETCS (PPUKLIMOHHBIM COeAMHEHMEM, a YacTb -
CBapHbIMM LWIBaMK, AOMYCKAeTCs MpW YCIoBUM, YTO CBapka BbIMOMHEHA nocre
3aTshkkM BONTOB Ha pacyeTHoe ycunue 1 ¢ nocreaylowen nx JOTSHKKON B crydae
HeobXo4MMOCTW.

PacnpeneneHme ycunua mexay (prIKLWIOHHI:IMI/I N CBapHbIMX COoeNHEHUAMU
[onyckaeTtca npuHUMatb  NponopuuoHaribHO KX  HeCylUm CMocoBHOCTAM.
I'IpmmeHeHme B KOMGVIHVIpOBaHHbIX coeavHeHuax GontoB 6e3 KOHTpOJiMpyemoro
HaTAXeHnA He JoNnyCcKaeTCcA.

14.1.14 PacyeT CBapHbIX CTbIKOBbIX COEAVHEHU NPU OENCTBUM OCEBOW CUMbl &V,
NPOXOASALLEN Yepesd LEHTP TSXKECTN COeANHEHMS!, CneayeT BbINOMNHATL Mo opmyne

Ny Ry v ) 41, (175)

rae { - HanMeHbLas U3 TONWMH COeANHAEMbIX SNIEMEHTOB,;

I, - pacyeTHas AnvHa LWBa, paBHas MOSHOW €ro AfiMHe, YMEHbLUEHHOW Ha 2¢,
MMM NOSHOM ero AnMHe, eCiv KOHLbI LUBA BblBeAeHb! 3a Npeaerbl CThika.

I'IpM pacyeTe CBapHbIX CTbIKOBbIX COefVHEHU 3rIEMEHTOB U3 cTamm C

oTHOweHMeM £y /1y ? Ry,  okcnnyatauus KOTOpbIX BO3MOXHA W  nocne
[OCTWKEHUSI MeTanioM Mpeaena TeKyyecTW, a Takke M3 cTanmm ¢ npeaenom

TeKy4ecTUTeKy4ecTn £y, > 440 Himm2 B chopmyrie (175) BmecTo Ry, creayet

npuHUMaTL Ry 1y .

PacyeT cBapHbIX CTbIKOBbIX COEAMHEHWIA BbINOMHATH He TpeﬁyeTcsi npun
NPUMEHEHNN CBaPOYHbIX MaTepuarioB COrMacHO NpunoxeHuo I, nonHomM nposape
coeuHAEMbIX 3JIEMEHTOB U CbVI3VI“IeCKOM KOHTpOJie KayecTBa coeaviHeHnn npu
pacTsaxxeHuwn.

14.1.15 CBapHble CTbIKOBble COEAVHEHWs, BbINONMHEHHble 6e3 ursnyeckoro
KOHTpONs Ka4yecTBa, Npy OAHOBPEMEHHOM [EfCTBUM B OOHOM U TOM e CeYeHun

WBa HOPMArbHbIX Tyy UM Tyy U KacaTerbHbIX Tyy HaNpsxeHwid cregyet
npoBepATb No cdopmyne (44), NpUHUMas B Hew

R, =R

Tp T 0w, T T Tuy, By T S

a x = OWX:
14.1.16 PacueT cBapHOro CoeAUHEHVs C YrmoBbIMY LUBaMW NpU AeACTBUU cumbl 2V,
NPOXOAsLUEN Yepe3 LEHTP TSHKECTU COEAUMHEHWsl, criedyeT BbIMOIHATb Ha cpe3
(ycrnoBHbIN) MO 0O4HOMY U3 ABYX ceveHnn (pucyHok 20) no chopmynam:

Gy R N
7] 550 21 no mMeTanny wBea Wﬁl;
82 R 'Sf SFiwdiuf e

(176)

np
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N

i — <1
ﬁzkfijwz'Tc '

8¢ Ry
npu Ak BPY no MeTanmny rpaHuLbl CnnaBneHns
E5THE

(77)

roe i, - pacyeTHasi ASivHa LUBOB B CBAapHOM COEAVHEHWM, paBHasi CyMMapHOW
[NVHe BCEX ero y4acTKOB 3a BbI4ETOM MO 1 CM Ha KaKaoM HernpepbiBHOM yyacTke
LwBa;

ﬁf , 8, - KO3adhdMLUEHTbI, NpUHUMaeMble no Tabnuue 39.

PucyHok 20 - Cxema pacuyeTHbIX Ce4eHUI CBapHOro COeANHEeHUs ¢
YrnoBbIM WBOM

V204

1-no MeTanny wea; 2-no MeTanny rpaHuubl cnnasneHns

PucyHok 20 - Cxema pacyeTHbIX CeYEHNI CBApHOro COeAUHEHUS C YITOBbIM LLUBOM

14.1.17 PacyeT cBapHbIX COEAUHEHWI C YITIOBLIMM LUBAMMW MPU AENCTBUN MOMEHTa
M B NNOCKOCTW, NEPneHAVKYNSPHON MIOCKOCTW PacronoXeHus LWBOB, crieqyeT
BbIMOSHATL HA Cpe3 (YCIOBHbIN) N0 OAHOMY U3 ABYX CeYeHuid (CM. pucyHok 20) no
dopmynam:

no mMeTanny wsea
MW Ry ) 21, (178)

no MeTanny rpaHnubl cnnasfieHUsA
MW Ry,r,) £1, (179)

roe Wy W, - MOMEHTbI COMPOTMBIEHWS PaCHETHbIX CEYEHWII CBapHOrO
COEAWHeHWss Mo MeTamny wea M NO  MeTanny rpaHuulbl  CrfaBrieHust
COOTBETCTBEHHO.

14.1.18 PacyeT cBapHOro CoeAIMHEHNS C YIIOBbLIMM LLBAMU Npy AENCTBUM MOMEHTa
M B MNMOCKOCTWM pacrnonoXeHus 3TUX LIBOB criedyeT BbIMOMHATL Ha cpe3
(ycnoBHbI) MO OA4HOMY U3 ABYX CeYeHWin (CM. No chopMyrnam:

no Mmetanny wea

7, .2
MY (180)
(Ifx i Iﬁ)wa?{lC

no MeTanny rpaHvubl CrnaBfieHnsa

N
Mz"4y" (181)
ey * Iz_y IRz e

rae x ¥ - KOOpAMHATLI TOYKU CBApHOrO COEAMHEHUs!, Hanbonee yaaneHHow ot
LeHTpa TsbkecTM O pacyeTHOro CeYeHUst 3TOro COEAMHEHUS (PUCYHOK 21);

Ifx, I_ﬁu - MOMEHTbl MHEepLUUN pacYeTHOro ceYeHmna CBapHOro coeauHeHus no
MeTanny wea OTHOCUTENbHO ero rMmaBHbIX ocen x—x nJY ~Y COOTBETCTBEHHO;

Iow, fz}. - TO Xe, Mo MeTansy rpaHuLibl CrnaBreHust.

PucyHok 21 - PacyeTHasa cxema cBapHOro coeguHeHus



PucyHok 21 - PacyeTHas cxema CBapHOro coeanHeHns

14.1.19 Tlpy pacyeTe CBapHOTO COEAMHEHWS C  YIMOBbIMA  LUIBaMW  Ha

OOHOBPEMEHHOe Ae/iCTBME NPOAOSbHON I 1 nonepevHon ¥ cuin n MomeHTa Af
(cm. pucyHoK 21) AOIKHBI ObITb BbINOMHEHbI YCIOBUSI

TRy v ) 17, (R, re) £1, (182)

TAe T W 7, - HANPSHKEHUS B TOUKE PACYETHOTO CEYEHUsI CBapHOTO COeAMHEHUs Mo
MeTanfly WwBa W MO MeTanny rpaHuubl  CNMaBMieHNs  COOTBETCTBEHHO,
onpegensemMbie no dopmyne

Ak 2 2
e gt Gy ) (183)
14.1.20 HaxnecTo4Hble coeanHEHUs1 ANIeMEHTOB TOMWMHON A0 4 MM JOmnyckaeTcs
OCYLLECTBINATH TOYEYHbIM LLUBOM [YroBOW CBapKOW CKBO3HbIM MpONaBreHuem; npu
3TOM HeCYLLY0 CMOCOBGHOCTb OZHOW TOYKM crieflyeT NPUHMMATL PaBHON MEHbLUEMY
13 ABYX NpeferibHbIX 3HaYEHWIA:

npu cpese

N, = 0,284%R (184)

npu BbIpbIBE

Ny = BddtR,, (185)
roe d - QuaMeTp TOYEYHOro LWBa B MAOCKOCTU COEAMHSIEMbIX 3/IEMEHTOB,
npuHumaembivi no COCT 14776;

npu npumMeHeHun cnocoba cBapku, He npegycMoTpeHHoro [OCT 14776,
3HaveHue & criegyeT CormacoBbIBaTb U NPUHUMATL B YCTAHOBIIEHHOM MOPSiAKE;

£ =1,1 npn cBapKe 3MEMEHTOB PaBHOMN TOMLLYHbI;

£=1,9 npu cBapke aMeMEHTOB C Pa3HbIMM TOMLLMHAMM, OTMMHAIOLMMUCS B 2 1

6oriee pa3a; Npy MEHbLLEM OTIMYMM B TOMLLMHAX 3Ha4YeHre & criegyet npuHMMaTh
No UHTEpPNoNALMK;

£ - MEHbLUast U3 TOSLLMH CBapUBaeMbIX 3JIEMEHTOB.

14.2 BonToBble coeAUHEHUS

14.2.1 [ns GONTOBbIX COEAMHEHWUIA 3MIEMEHTOB CTalbHbIX KOHCTPYKUWIA creayet
NPUMEHSITb GOMNTbI COMMacHO NPUIOXKEHMIO [,

14.2.2 BonTbl cnepyeT pa3mellaTth cornacHo TpeboBaHuam Tabnuubl 40, npyu aTom
B CTblkaXx M B Yy3fax Ha MUHUMAambHbIX PACCTOSHWAX, a COeAWHUTESbHbIE
KOHCTPYKTVBHbIE 6OMTbI, Kak NPaBuUro, Ha MakCMMarlbHbIX PACCTOSIHUSIX.

Tabnuua 40
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XapakTepucTuka paccTostHUA U npegena TekydecTu
coegnHAEeMbIX 311eMeHTOB

PaccrosiHne
pa3meLLeHn 6onToB

npu

1 PaccTosiHve mexay LieHTpamu OTBepCTui Ans
60nToB B Nto60oM HarnpasreHnu:

a) MWUHUMarnbHOEe!:

npu Ry, £375 Himm?2

npu Ry, > 375 Himm?2

6) MakcumMarnbHoe B KpalHuX psiaax npu oTCyTCTBUM
OKaMIAOLLMX YrOmNKOB MPU PACTSHKEHUN U CxXaTn

B) MakCumarbHOe B CpefHuX psafax, a Takxe B
KpaVIHVIX pAaaax npy Hanuymmn OKaMISAOLLMX YroJiKoB:

npu pacTaxeHUn

npun cxatuun

2 PaccTosiHue OT LieHTpa oTBepcTust ana 6onta oo
Kpas anemeHTa

a) MWUHUMarnbHoOe BAOOSb YCUNNA:

npu Ry, £375 Himm?2

npu Ry, > 375 Himm?2

6) TO e, nonepek ycunus:

npv 06pe3HbIX KpoMKax

Npn NPOKaTHbIX KPOMKax

B) MaKkcumarbHoe

r) MUHUMAnbHOE BO (PPUKLIVOHHOM COEAMHEHUN Mpu
oGOl KPOMKe 1 MoGOM HarnpaBneHU yeunus

3 PaccTosHMe MUHUManbHOE Mexay LeHTpamu
oTBEPCTWA  BOOMb  ycwms  ans  GonTos,
pasmeLLaeMblX B LLAXMaTHOM MopsiaKe

2,5d

3d

84 wm 12¢

164 vnn 24¢

124 vnn 18¢

24

2,5d

1,54

1,24

44 vnm8:

1,34

u+1,54




O603HayeHust, NpuHsiTole B Tabnmue 40:

4 - AnameTp oTBepcTUs Ans 6onra;

£ - TONWWHa Havboree TOHKOMO HAPYXHOTO 3MEMEHTa;

i - PacCTOsIHWE NOMepeK yCUms mexay psigamm oTBEpPCTUIA.
Mpumeyanns

1 AnameTp oTBepcTuUii criegyeT NpMHUMaTh: Ans 60MToB knacca TOYHOCTU A
i =dy; pna 6onToB Kracca To4HOCTU B B KOHCTpyKumsx onop BJl, OPY un KC

d =dp+1 MM, B ocTanmbHbix cnyyasx @ =dy +(1; 2 wm 3 mm), me & -
avamvetp 6onra.

2 B 0pHOGOMNTOBLIX COEAMHEHUSIX JNIEMEHTOB peLleTKu (packocoB w
pacnopok), KpoMe MOCTOSIHHO paboTaloWmMX Ha pacTsikeHue, Mnpu TOmMWMHe
3MEMEHTOB 10 6 MM 13 CTanm ¢ npegeriom Tekydectv o 375 H/mm2 paccrosiHue
OT Kpas 3nemMeHTa [0 LeHTpa 0TBepCTUA BAOSb YCUINA A0MNYCKaeTCA NPpUHUMaThb
1,354 (6e3 gonycka npu U3roTOBMEHUM ATIEMEHTOB B CTOPOHY YMEHbLLEHUS!, O
YeM JOIPKHO BbITh YKasdaHo B NpoekTe).

3 anI pasmeLleHnn 60nTOB B LLAXMaTHOM nopaake Ha pacCcToAaHUn, He MeHee

yka3aHHoro B M03.3, cedyeHue anemeHTa A, crefyeT onpefensitb C y4yeTom
ocnabrneHus ero oTBEPCTUSIMU, PACMONOXKEHHBIMW B OJHOM CEYEHUM nonepek
ycunusi (He no 3uraary).

Mpu npvikpenneHwn yrorka OAHOW nonkow Gomramu, pa3MellaemMbiMi B
LaxMaTHOM nopsiake, OTBepCTWe, Hauboree yaaneHHoe OT ero KoHua, crnegyet
pa3smeLLaTb Ha pucke, GrimkaiLuen Kk obyLLKy.

ﬂOI’IyCKaeTCﬂ KpenuTb 351IeMeHTbl O4HUM 6onTom.

14.2.3 bonTbl knacca TO4HOCTM A cneayeT NPUMEHSATb NS COEAVMHEHWI, B KOTOPbIX
OTBEpCTWSi NPOCBEprieHbl Ha NPOEKTHbI AMamMeTp B COOpaHHbIX drieMeHTax, mbo
Nno KOHAYKTOpam B OTAEeNbHbIX 3fieMeHTax U fetansx, mbo npocBeprieHbl uUnn
npodaBrieHbl Ha MeHbLUMIA AvameTp B OTAEnNbHbIX AeTansx C nocregytowen
paccBeprioBKOW 40 NPOEKTHOMo AvameTpa B COGpaHHbIX 3NeMeHTax.

Bontbl knaccoB To4YHOCTM B B MHOroGONMTOBbLIX COEOUHEHMSIX cneanyet

NPUMEHSITb A1 KOHCTPYKLUIA U3 CTanm ¢ npegernom Tekydectu o 375 Himm2.

B coenunHeHusx, rae 6ontbl paboTaloT NpenMyLLeCTBEHHO Ha pacTskeHue, Kak
npaBwrno, crieqyeT NpUMeHsITb GoNThl KNaccoB TOYHOCTU B 1nn BbICOKONPOYHbIE.

14.2.4 BonTbl, UMetoLLMe NO ANMHE HeHape3aHHOW YacTW Y4acTKU C pPasnnyHbIMU
avameTpamu, He criedyeT MPUMEHSTb B COEOMHEHWsIX, B KOTOPbIX 3TU GOMThbI
pabotatoT Ha cpes.

14.2.5 Pe3bba Gonrta, BOCMPMHUMAIOLLErO CABWratlollee ycwunve, B 3feMeHTax
CTPYKTYPHbIX ~ KOHCTPYKLMIA, OMOp JMHWA  3nekTponepeadn U OTKPbITbIX
pacnpefenuTenbHbIX YCTPOUCTB, @ Takke B COEAMHEHUSIX NPU TOMLLUMHE HAPYXKHOTO
aneMeHTa A0 8 MM [O/KHa HaXO4UTbCS BHE MakeTa COeAMHSIEMbIX 3NIEMEHTOB; B
ocTanbHbIX cryyasx pe3bba 6onta He gomkHa BxoauTb Brybb oTBepcTus 6ornee
YeM Ha MOMOBMHY TOMLLMHBI KPaHEro afeMeHTa co CTOPOHbI ravikv unu cebllle 5
MM.

14.2.6 YcTaHoBKy Waib Ha 6onTbl crieqyeT BbINOMHATL cornacHo Tpebosanusm CI
70.13330.

B pacuyeTHbIXx coeamHeHussx ¢ GonmTamu KnaccoB ToyHocTM A u B (3a
MCKItoYEHNEM KpennexHus BCromoraTesibHbIX KOHCTPYKLMIA) cnepyet
npegycMaTpuBaTth Mepbl MPOTUB CaMOOTBUHUYMBAHWS raek (MOCTAHOBKA MPYXMHHbBIX
a6, BTOPbIX raek v Aap.).

(N3meHeHHas pepakuus, M3m. N 1).
14.2.7 Ha CKOLWEHHbIX MOBEPXHOCTSAX COEAUHAEMbIX AeTanen W 3eMEeHTOB

(BHYTPEHHWe rpaH/ NomnoK [ABYTaBPOB U LLIBENEPOB) MOz, ronoBkn 6ONTOB UK raku
cnegyet ycTaHaBrMBaTb KOCble a6k

14.2.8 [OuameTp oTBepcTusi Ans GONMTOB B 3nemMeHTax M3 rnpokata [OrbkeH
cooTBeTcTBOBaTh FOCT 24839 1 npumeyanuto 1 Tabmmubl 40.


http://docs.cntd.ru/document/1200097510
http://docs.cntd.ru/document/1200134709
http://docs.cntd.ru/document/1200097394
http://docs.cntd.ru/document/1200084089

14.2.9 PacueTHoe ycunue, KOTopoe MOXeT OblTb BOCMPUHATO OAHUM GonToMm, B
3aBMCMMOCTM OT BWAA HaMpPsHKEHHOTO COCTOSIHUSA CcrieayeT onpefenste no
dopmynam:

npv cpese

Nys = Ros Bpn 5 (186)
npu cMATUU

Ny = Rypdy 21057, ; (187)

npu pacTaxeHUn

Nyt = Rys Apyye, (188)

rae Ry, , Rpy, Ry - pacueTHble CONPOTUBIIEHNS OfHOBONTOBLIX COBAMHEHMIA;

A n A4y, - nnowaan cedenwii ctepxHs GonTta GpyTTO M pe3bboBOI YacTn
HEeTTO COOTBETCTBEHHO, MPUHMMaeMble cornacHo Tabmmue .9 npunoxenns I

#; - YNCIIO PacyETHbIX CPE30B OfHOro GonTa;
dy - HAPYXHbIN AuameTp cTepxHs GonTa;

Zf, - HavmeHbllaa CyMMapHas TomnuwuHa coeduHAeMbIX 3NeMEeHTOB,
CMMHaeMbIX B O4HOM HanpasieHuu;

¥e - k03hPULMEHT ycrnoBuin paboThbl, onpeaensembIii no Tabmuue 1;

¥n - KO3(MUMEHT ycrioBuii paboTbl 6ONTOBOrO CoeAVHEHNs, onpeaensembii
no tabmvue 41 n npuHumaemsbi He 6onee 1,0.

Tabrmua 41
XapakTtepuctuka Mpenen 3HayeHus (| SHaveHve
TEKYYEeCTU || 4/d  s/d | KoacpdmumeHTa
By cTamm Yy
coeauHseMbIX
3/IEMEHTOB,
Himm2
6onToBoro HanpshxeHHOro
coeauHeHust COCTOSIHUSA
OpHobonToBoe, || Cpes - - 1,0
6onT  knaccos
ToyHocTM A, B
nnm
BbICOKOMPOYHbIV
Cwmatue o 285 1,5 04aid+02
Lald 22| 4/q-0,7
1,35
Lalfd<
1,5
Cs. 285 po 0,5aid
375 0.67ald -0,25
Cs. 375 ald 225 1,0
MHoro6onroBoe, || Cpe3 - - 1,0
GonTtbl  Knacca
TOYHOCTU A
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Cwmatue [o 285 1,5 04aid+0,2
Lald 22 (04s5id
2¢sid &

25
Ce. 285 po 0,5a/d
375 0,55/d-0,25
Cs. 375 atd 225 1.0

sid>3 ||1.0

O603HayeHus1, NpuHATLIE B Tabnvue 41:

@ - paccTosiHWe BLOMb YCUNMS OT Kpasi dfieMeHTa [0 LeHTpa Grinkaniuero
oTBEPCTHS;

& - pacCTodAHME BOOSb YCUIUA Mexay LeHTpamMn OTBepCTVIVI;

4 - AnameTp oTBepcTus Ans bonra.
MpumeyaHus:

1 Ona pac4yeTa MHOro60NTOBOrO COeANHEHUs Ha cpe3 U cmATue npu 6onTax
Knacca TovHocTu B, a Takxe npn BbICOKOMPO4HbIX 6onTax 6e3 perynmpyemoro
HaTsXXeHnA Npu BCeX 3Ha4YeHuAX npegerna Tekyy4ecTu R}m CTann coegnHseMblX

3M1EMEHTOB 3HaYeHnst KoaddmLMeHTa ¥y crieqyeT ymHoxaTb Ha 0,9.

2 [ins pacyeTa MHOroboMTOBOrO COEANHEHVSI HA CMSITUE CriedyeT NPUHUMaTh

3Ha4yeHne vy, MeHbllee U3 BbI4YUCIIEHHbIX NPU NPUHATBIX 3Ha4YeHNAX d,a,s.

14.2.10 lMpwn penctBun Ha GONTOBOE COeAUHEHVE cwnbl 1V, mpoxoasiuein yepes
LLEHTP TSHXKECTU COEAMHEHUs, pacrpeaeneHne aTon curbl Mexay Gonrtamu cregyet
NpYHUMaTb paBHOMEpHbIM. B 3ToM cnyyae konmyecTBo GONMTOB B COeAMHEHUM
crneanyert onpegensTs no gopmyne

22 NNy (189)

rae Mpin - HaumeHbluee U3 3HaveHun Mp, wmm Ny, nubo 3HaueHue Ny,
BblUMCIIEHHOE cornacHo TpeboBaHuam 14.2.9.

B cnyyasx korga B CTblke paccTosiHue ! Mexay kpaiHumu Gontamu BAonb
cOBurarowero ycunusi npesbiwaet 164, 3HadeHue # B dopmyne (189) crnepyet

yBEnMYMBaTL  MyTem  geneHus  Ha  koadpdmument S =1-0,005(1/d - 16),
NPUHUMaeEMbI paBHbIM He MeHee 0,75. OTo TpebGoBaHWe He pacnpocTpaHsieTcs
npu AENCTBUM yCUnMs No BCEW AJIMHE COEAUHEHUs (Hanpumep, B MOSICHOM
coevHeHun 6arnku).

14.2.11 Mpun pencTBum Ha GONTOBOE COEAMHEHVNE MOMEHTA, BbI3bIBAOLLErO CABUM
COeAVHAeMbIX 3MEMEHTOB, pacnpeaerneHme ycurmin Ha 6onTel creayet npyHUMaTh
NPOMOPLMOHANbHO ~ PacCTOSIHUSIM ~ OT  LiEHTpPa  TSHKECTM  COeaMHEHVs Ao
paccmatpusaemoro 6onra.

Yeunme B Hanboree HarpyweHHOM 6omre My ey He AOMKHO NpeBblwaTh

MEHbLLEro M3 3HaYeHun Nbs mm Nbp, BbIYUCIIEHHbIX COMacHoO TpeﬁOBaHVIFIM
14.2.9.

14.2.12 Tpn oAQHOBpPEMEHHOM [AEeWCTBMM Ha OONTOBOE COedWHEHVE Ccunbl U
MOMEHTa, [efCTBYIOLLMX B O4HON MIOCKOCTM U Bbl3bIBaIOLLMX CABUI COEANHSIEMbIX
anemMeHToB, GonTbl crefyeT NpoBepsiTb Ha paBHoaencTeylowee ycunve (B
Havbornee HarpyxeHHOM GonTe, KOTOpOe He [OMKHO MpEBbIaTb MEHbLUEro U3

3HaueHnn My, urn My , BEIYMCTIEHHBIX COMMACHO TPEBGOBAHNSM .

14.2.13 Tpv oOHOBpPEMEHHOM [AeWCTBMM Ha OGONTOBOE COEAVHEHWE YCWUIUIA,
BbI3bIBaOLLMX CPe3 U pacTsikeHne 6onToB, Hambonee HanpsixeHHbI 6onT, Hapsay
¢ npoBepkoi o cdopmyre (188), creayeT npoBepsThb Mo dopmyre

S 1)+ (1) <1, (1%0)
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rae N; u N; - younua, geicteyiolme Ha 6onT, cpesbiBaroLLee U pacTarmearoLLee
COOTBETCTBEHHO;

Ny, Ny - pacuyeTHble ycunusi, onpegensiemble cornacHo Tpe6osaHusm 14.2.9.

14.2.14 B KpenmneHusix OQHOrO 3fieMeHTa K ApYromy 4epes Npoknagkv Ui UHble

NPOMEXYTOYHbIE ANIEMEHTBI, @ TaKke B 3feMeHTax C OAHOCTOPOHHEN HaknaaKon

KOnm4yecTBO 6OMTOB MO CPaBHEHWIO C pacveToM crieayeT yBennuusatb Ha 10%.
Mpn KpenneHusix BbICTYNaKOLLMX MOSIOK YronkoB W LUBEMNEPOB C MOMOLLH

KOpOTBILLE KOMMYecTBO GONTOB, MPUKPENNSIOLMX KOPOTLILL K 3TOW Mofke, Mo
CpaBHEHUIO C pesyrbTaToM pacyeTta crieqyeT yBermunsaTte Ha 50%.

14.2.15 ®yHpameHTHble (aHkepHble) 6onTbl criefyeT MpoBeEpPsTb  COrfacHo
TpeboBaHusim CIM 43.13330.

(M3meHeHHas pepakuus, Mam. N 1).

14.3 PpuKUMOHHbIE coeanHeHNA (Ha 6onTax ¢
KOHTPONMpPYeMbIM HaTsKeHue M)

14.3.1 ®pUKUMOHHBIE COEAMHEHNS, B KOTOPbIX YCUMKUS NepefatTcs yepes TpeHue,

BO3HMKaKLWee Nno conpukacarnwmmca NoBepxXHOCTAM CoOedUHAEMbIX 3J1ieMeHTOB
BCreaCTBUE HATAXEeHUA BbICOKOMPOYHbIX 6onToB, crnegyeTt NPUMEHATb!:

B KOHCTPYKLMSIX U3 CTanu C NpegenoMm Tekydectu cabiwe 375 HmMm2 u
HENOCPELCTBEHHO BOCMPUHUMAIOLLWMX MOABWKHbIE, BUOPALMOHHBIE W Apyrue
[MHaMUYECKME Harpy3Ku;

B MHOTOGOMTOBbLIX COEAUHEHUSIX, K KOTOPbIM MPeAbsSBMSIOTCS MOBbILLEHHbIE
Tpe6oBaHUsA B OTHOLLEHWW OrpaHUYeHst fedopMaTUBHOCTY.

14.3.2 Bo (OpUKLIMOHHBIX COEAMHEHNSAX CneayeT NPUMEHSATb 60MThI, raiku 1 Wanbbl
cornacHo TpeboBaHusMm 5.6.

BonTbl cneayeT pasmellatb cornacHo TpeboBaHusM Tabmmubl 40.

14.3.3 PacyeTHoe ycunue, KoTopoe MOXET ObiTb BOCNIPUHATO KaXO0W NNOCKOCTbIO
TPEHUSI 3MIEMEHTOB, CTSIHYTbIX OHUM BbICOKOMPOYHbIM BonTom, crnegyeT
onpeaensTb no gopmyrne

Oon = Rondpnts ! vn s (191)

roe Ry, - pacyeTHOoe COMPOTUBIIEHME PaCTSKEHWMIO BbICOKOMPOYHOro 6osra,
onpegensieMoe cornacHo TpeboBaHusam 6.7;

Ay, - Nnowaab cedennst 6onta no pesbbe, NpUHUMaeMasi cornacHo Tabmmue
.9 npunoxenwus I;

# - KO3(hAULMEHT TPEHMSI, NPUHUMaEMbIV Mo Tabnuue 42;

¥ - KOIHMLMEHT, NPUHMaeMbIl no Tabnuue 42.

Tabnuua 42

Cnoco6  obpaboTku || KoadpuumeHT
P u KoadduumeHT ¥y  npu  KOHTpone
(ouncTkm) TpeHus #
HaTshkeHnst  GOMTOB MO MOMEHTY
coeauHAeMbIX
_ 3aKpy4MBaHUS npu pasHocTn
noBepxHOCTEN .
HOMUHarbHbIX AVamMeTpoB OTBEPCTUN U
6onToB &, MM, Npy Harpyske
OVWHaMUYeCKON ||[auHammnyeckon
& =3-6; a=1;
cTatudeckon & = || ctaTudeckon & =
5-6 1-4
1 OpoGemeTHblii unm || 0,58 1,35 1,12
OpobecTpyiHbIN  ABYX
noBepxHoCTEwn bes
KOHCepBaLum



http://docs.cntd.ru/document/1200084089
http://docs.cntd.ru/document/1200092709
http://docs.cntd.ru/document/1200134709
http://docs.cntd.ru/document/1200084089
http://docs.cntd.ru/document/1200084089
http://docs.cntd.ru/document/1200084089
http://docs.cntd.ru/document/1200084089

2 [a3onnamenHbIn || 0,42 1,35 1,12
OBYX  MoBepxHocTen
6e3 koHcepBaLum

3 CranbHbivMun || 0,35 1,35 1,17
LeTkamm OBYX

NoBEPXHOCTEN 6e3

KOHCepBaLuum

4 Be3 06paboTku 0,25 1,70 1,30

MpumeyuaHue - Mpu koHTpore HaTsbkeHWst GOMTOB MO yrriy MOBOPOTa rawiku

3HaveHus ¥y cnegyet ymHoxatb Ha 0,9.

14.3.4 MNpy AencTBUmM Ha PpUKLMOHHOE coenHeHue cunbl &V, Bbi3biBatoLLE CABUM
COefVHAEMbIX 3MEMEHTOB W MNPOXOASALIEN 4epe3 LEeHTP TSHKECTU COeAUHEHVS,
pacnpeneneHue aToin curbl Mexay 6orntamMu criedyeT NPUHMMaTh paBHOMEpPHbIM. B
3TOM Cryyae Konn4ecTBo GONMTOB B COeANHEHUM criedyeT onpeaensTs no gopmyne

# 2 NHCppieryre) (192)

roe Oy - pacueTHoe ycunve, onpeaensemoe no copmyne (191);

% - KOMMYEeCTBO MIIOCKOCTEN TPEHUS COeANHSIEMbIX 3NIEMEHTOB;
¥e - k03OAMLMEHT ycrnoBuin paboTbl, NPpUHUMaeMbIi no Tabnumue 1;

¥y - KOI(AMUNEHT yCIioBUiA paboTbl (HPUKLLMOHHOTO COEAMHEHUS!, 3aBUCSLLMIA
OT KonuyecTBa # GONTOB, HEOBXOAWMMBIX ANS BOCMPUATUSI PACYETHOrO YyCUrms, n
NPUHUMAEMbI PaBHbIM:

0,8 npun # < 5;
0,9npn 52 » < 10;

1,0 npu # =10.

14.3.5 lpu pencteun Ha (PPUKLMOHHOE COEAVMHEHVWE MOMEHTa WM Cunbl U
MOMEHTA, BbI3bIBAIOLLMX CABUI COEAMHSAEMbIX 3NIEMEHTOB, pacnpeaeneHne yeunmn
mexay 6onTamu criefyeT npyHUMaTh CornacHo ykadauuam 14.2.11 n 14.2.12.

14.3.6 Tpu pencTBUM Ha  (PPUKLMOHHOE COEAMHEHWE MOMWMO  cumbl MV,
BbI3bIBAIOWEN COBUI  COEAMHSIEMbIX  3IIEMEHTOB, CWIbl 7, Bbl3biBalOLLEN

pacTsbkeHve B Gonrax, 3HayeHue KoapdMLMEHTA ¥y, ONPEAensieMoe COornacHo
TpebosaHuam 14.3.4, crieqyet yMHOXaTb Ha koadpmumeHT (1— A% {7, e N; -
pacTsirMBaiolLee ycurnvie, Npuxodsileecs Ha oguH 6onT, 5 - ycunue HaTshkeHus

6onTa, NnpUHUMaeMoe paBHbIM 5 = Ryy Ay, .

14.3.7 Onametp 6orra BO (OPUKLIMOHHOM COEAUHEHUM CriefyeT MpuHUMaTh Mpu
ycrnoBum 2t £4dy , me 3¢ - cymMMapHas TOMWMHA COEAMHSIEMbIX 3IIEMEHTOB,
CMWHaeMbIX B OAHOM HarpasreHuy, dy - guametp Gonra.

Bo dpyKLMOHHBIX COeAMHEHNSIX C BONMbLUMM KONMYECTBOM GOITOB VX AMaMeTp
crefyeT Ha3Ha4YaTb BO3MOXHO 60MbLUIMM.

14.3.8 B npoekTe fomkHbI BbITh yKa3aHbl Mapku CTanM U MexaHu4eckme CBOMCTBA
6onToB, raek W wWainb 1 cTaHAapTbl, NO KOTOPbIM OHW [OMKHbI MOCTaBMATHCS,

crnocob6  06paboTkM  COoeAMHsieMblX — MOBEPXHOCTEW, OceBoe  ycumve 5,
npuH1maemoe cornacHo 14.3.6.

14.3.9 TNpu NpoeKTUpOBaHUM (PPUKLIMOHHBIX COeAVHEHWI crepyeT obecneynBaTtb
BO3MOXHOCTb CBOGOAHOrO JOCTyNa A YyCTaHOBKM GOMTOB, NIIOTHOTO CTArMBaHUS
naketa 6GonTamm M 3aKkpyyuvMBaHusi raek C MNpUMEHEHWEeM [OVHAMOMETPUYECKUX
KIoYen, raikoBepToB 1 Ap.
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14.3.10 [Ons BblcokonpouHbix GontoB no [OCT P 52644 ¢ yBenMYeHHbIMU
pa3mepamu rofioBoK U raek 1 nNpy pasHoCTV HOMUHAmNbHbLIX AUAMETPOB OTBEPCTUSA U
6onTa He 6ornee 3 MM, @ B KOHCTPYKLIMSIX M3 CTanM C BpEMEHHbIM COMPOTUBNEHNEM

He Hwke 440 H/Mm?2 - He Bonee 4 MM [ONycKaeTCs yCTaHoBKa OAHON Wanbbl nog
raviky.

14.3.11 PacyeT Ha MPOYHOCTb COEAMHSIEMbIX 3IIEMEHTOB, OCHaBNeHHbIX
OTBEpPCTUSIMM BO (PPUKLIMOHHOM COEAVHEHWW, CrieayeT BbIMOMHSATL C YYETOM TOro,
4YTO TMOSIOBMHA YCUMWS, MPUXOASILLErocs Ha Kaxabld GonT, nepegaHa cunamu
TpeHusi. [py 3TOM NpoBepKy ocriabreHHbIX CeYeHui criedyeT BbIMONHATL: Mpu
NoABWMXHBIX, BUOPALIMOHHBIX M APYMX AMHAMUYECKMX Harpyskax - Mo nrowaan

ceyeHua HeTTo A, ; Npn cTaTdeckmx Harpyskax - Mo NIoLAAM cedeHns BpyTTo A
(npn 4, 2 0,854) nubo no ycrosHor nriowaan Ay = 1184, (npn 4, < 0,354).

14.4 MNMosicHble coeAUHEHUsA B COCTaBHbIX Gankax

14.4.1 CBapHble U (PPUKLMOHHbIE MOSICHBbIE COEAMHEHUSI COCTaBHOW [ABYTaBPOBOWM
6arnku criegyeT paccyuTbiBaTb Mo dopmyram Tabnmubl 43.

Tabnvua 43
Xapaktep MosicHble coeanHeHNs ®dopmynbl  Ana pacyeTa  MNOSICHbIX
Harpy3ku COefIMHEHWIA B COCTaBHbIX Gankax

HenoasuxHasi || CBapHble Tf(nﬁfkwaf'rc) <1

(193)

THnf ks Rypre) £1

(194)
PPUKLNOHHBIE Tgf(Qth’Yc) <1
(195)
MoaBwxHas CBapHble «;'TQ +72
(ABYCTOPOHHWE LUBbI) 726} kwaf S i
(196)

Tt 4

_ 1 (197)
zgzkwaz'Yc
PpPUKLNOHHBIE 2 2rr2
ST+ oV (198)
Donicr,

O603Ha4eHus1, NpuHATLIE B Tabnvue 43:

T=08/1 - cppuraowee nosic ycurve Ha eavHWLY AfvHbI, Bbi3biBaeMoe

nonepeyHon curioint £ (3gecb & - cTatudeckuin MOMeHT BpyTTo nosica Garnku
OTHOCUTENBHO LEHTParbHOM ocw);

# - KOMWYECTBO YITIOBbIX LUBOB: MPW [ABYCTOPOHHUX LWBaX # =2, Mpu
OLHOCTOPOHHUX # = 1;

O, & - BENUUMHBI, onpeadensemble cornacHo 14.3.3, 14.3.4;

¥ =v95vp1ully - naBnenve ot cocpenoTodeHHoro rpysa F, Ha efuHULy
ONMHbI, onpeaensiemoe ¢ ydyetoM TpeboBaHui 8.2.2 1 8.3.3 (ans HenoaBUXHbIX

rpy3oB Y1 =1);

Ff M YF1 - KO3(PMLMEHTbI HAAeXHOCTU MO Harpyske, npuHMaemsie no Crl
20.13330;

& - LWar nosicHbIx 60nToB;
@ - KO3(hdMUMEHT, npuHUMaembli paBHbiM: & =0,4 npu Harpyske no

BEpXHeMy Mosicy Garnku, K KOTOpOMy MpucCTporaHa cTeHka, W « =1,0 npu
OTCYTCTBUM NPUCTPOXKM CTEHKMN UM MPY Harpy3Ke Mo HUXKXHEMY MOsiCy.
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Mpu oTCyTCTBUM MoMnepeYHbIX pebep XeCTKOCTU AN nepeaadn HenoaBWKHBIX
COCPE[OTOMEHHbIX Harpy3oK, MPUMOXEHHbIX K BEpXHeMy Mosicy, a Takxe npu
NPUINOXEHUM  HEMOABWXHOM COCPEAOTOYEHHOW HAarpy3km K HWDKHEMY Mosicy
He3aBMCUMO OT Harmuusi pebGep XeCTKOCTU B MecTax MPUIIOKEHUsI Harpysku
NOSICHbIE COeAVHEHWSI CreayeT pacCUUTbIBaTh Kak Ans MOABWKHON Harpysku.

CBaprIe LWBbI, BbIMOJIHEHHbIE C NMPOBApOM Ha BCHO TONWMHY CTEHKU, cneayet
CYUTaTb PaBHOMNPOYHbIMU CO CTEHKOMN.

14.4.2 B 6ankax ¢ OpUKLMOHHBIMWA MOSICHBIMW COEANHEHUAMW C MHOTOMMCTOBBIMU
NOSICHLIMA MakeTaMy MpPUKPEnsieHWe Kaxkaoro M3 fMCTOB 3a MeCTOM CBOEro
TEOpPEeTMYECKOT0 06pbiBa CreayeT pacCuuUTbiBaTb Ha MOSIOBMHY YCWUMUSA, KOTOpOe
MOXET GbITb BOCMPUHATO ceyeHueM nucta. [puKpensieHve Kakmoro fmcta Ha
yyacTke Mmexay OAeWCTBUTENbHbIM MecToM ero obpbiBa U MecToM 0GpbiBa
npeablayLLero nucTa cnegyet paccuuTbiBaTb Ha MOSHOE ycurve, KOTopoe MOXeT
6bITb BOCMPUHSTO CEYEHNEM NUCTA.

15 JlononHuTenbHbIe TpeboBaHUA Mo
NPOEKTUPOBAHUID HEKOTOPbIX BUAOB 34aHUN,
COOPYXEHUN U KOHCTPYKLUN

15.1 PaccTosiHusA Mexay TeMnepaTypHbIMA LUBaMU

PaccTosiHus / Mexay TemMmnepatypHbiMM - WBaMU  CTalnbHbIX KapkKacoB
OLHO3TaXHbIX 34aHUN U coopy>KeHv||7| He [OOMKHbl MNpeBbilaTb HanbonbLLMX

3Ha4YeHun {, , NpuHMMaeMbix Mo Tabrmue 44.

Tabnvua 44
XapakTtepucTuka HaunbonbLiee
paccTosiHue £, , M, npu
pacyeTHoM
TemnepaTtype BO3ayxa,
°C, (cm. 4.2.3)
3paHus 1 || HanpaeneHus i x-45 i< -45
COOpYXKEHUs!
OTannmBaemoe mexay BOonb Gnoka || 230 160
3paHve TemnepatypHbiMK || (MO OnvHe
wBamm 3aaHus)
no wmpmHe || 150 110
6noka
OT TemneparypHoro wwea um Topua || 90 60
30aHMst Ao ocu  Grvkanuen
BepTUKaNbHOW CBA3N
Heotannmeaemoe || mexxay BOonb  Gnoka || 200 140
3[aHne 1 ropsymn || TemnepaTtypHbiMK || (no AnvHe
Lex LuBaMu 3aaHus)
no wmpuHe || 120 90
6noka
OT TemnepaTypHOro wea wunu topua|| 75 50
30aHMa 0o ocu  Grwnkaiien
BepTUKaNbHOWM CBA3N
OTkpbITas mMexagy TemnepaTypHbiMu  wBamu ([ 130 100
acTakaga BAonb 6roka




OT TemnepaTypHoro wsa umm Topua || 50 40
30aHMa 0o ocu  Grwpkaiien
BepTUKaNbHOW CBA3N

Mpumevanve - [Mpu HamMuun Mexay TemnepaTypHbIMU LUBaMU 3A4aHWUs Unv
COOpY>KeHUS [BYX BEPTUKaIbHbIX CBA3E pacCTOsHWE Mexay NocneaHNMN B OCAX
He AOIMKHO MpeBbIWaTh: ANa 3aaHui 40-50 M 1 Ana oTKpbITeIX acTakag 25-30 m,
npu 3TOM ANS  30aHWA W COOPYXEHUA, BO3BOAUMBIX MPU  PacyeTHbIX
Temnepatypax i < -45°C, [OrmkHbl NPUHMMATBCA MeHbLMe W3 YKasdaHHbIX
PacCTOSIHWIA.

Mpy npesbileHnn Bonee Yem Ha 5% ykasaHHbIX B Tabnuue 44 paccTtosHui, a
Takxe Npu YBENMYEHUN XECTKOCTU Kapkaca CTeHaM1 Ui ApYrMMU KOHCTPYKLSIMU
B pacueTe criefyeT yuuTblBaTb KMMMaTUMYEeCKWe TemnepaTypHble BO3[eNCTBUS,
Heynpyrvue aecdopmaLim KOHCTPYKLMIA M NOAATNIMBOCTb Y3r0B.

15.2 Pepmbl M CTPYKTYPHbIE NAUTbI NOKPbLITUN

1521 Ocu cTepxHelr epm U CTPYKTYp AOMKHbI ObITb, Kak npaBwuIio,
LieHTp1poBaHbl BO BceX yanax. LieHTpupoBaHue cTepxHelt cnedyeT nNpousBoanTb B
CBapHbIX hepmax Mo LieHTpaM TSXKECTU CeYeHui (C OKpyrreHnem o 5 mm), a B
©0nTOBbIX - NO PUCKaM YronkoB, OrvKanLLMM K ODYLLIKY.

CwmelleHre ocelt NosicoB depM Mpyu U3MEHEHUM CEYEHWI OOMycKaeTCsl He
Y4UTbIBaTb, €CIIM OHO He MnpeBbiLaeT 1,5% BbICOTbI NOSACA MEHbLLETO CEYEHUS.

Mpy HaMMYMK SKCLLEHTPUCUTETOB B y3rax 3MeMeHTbI oepM U CTPYKTYp crieayet
paccunTbIBaThL C Y4ETOM COOTBETCTBYIOLLMX U3rMBAIOLLIMX MOMEHTOB.

Mpy NpunoxeHUn Harpy3ok BHe y3roB chepm nosica [omkHbl 6biTe paccyuTaHbl
Ha COBMECTHOE [iefiCTBME NPOAOIbHBIX YCUMUIA U U3TMGatOLLKX MOMEHTOB.

15.2.2 TMpn pacyeTe nnockux ¢epM COEAUHEHVS 3MEMEHTOB B y3nax depm
[onycKaeTcs NPUHUMATb LLIAPHUPHBIMU:

Npn ceYeHnsax aneMeHTOB 13 YrosyikoB Unn TaBpoB;

npy ABYTaBpoBblX, H-06pa3Hbix U TpyGUaTbIX CeYeHUsIX INEMEHTOB, Koraa

OTHOLLEHME BbICOTbl CeYeHuss 2 K [ANMHe anemeHTa ! Mexay y3namum He
npesbIwaeT: 1/15 - ANS KOHCTPYKLMIA, 3KCMNyaTMpyeMbIX B palioHax ¢ pacyeTHbIMU
Temnepatypamu Hwke MuHyc 45°C; 1/10 - Ana KOHCTPYKLMIA, aKCnnyaTupyeMbix B
ocTarnbHbIX paioHax.

Mpn npeBbllleHNN YKa3aHHbIX OTHOLIEHWIA %{!  cnegyeT  yyuTbiBaTb
[0NONHNTENbHbIE U3rnbatoLLMe MOMEHTbI B 3MIeMEHTaX OT XXECTKOCTY Y3rioB.

15.2.3 PaccTosiHme mMexay KpasiMm 311EMEHTOB PeLLETKM U Mosica B y3Max CBapHbIX
depm ¢ pacoHkamm cregyeT NpMHUMaTh He MeHee & = (64-20) MM, HO He Gonee 80
MM (34€eCb £ - TOMWMHA PaCoHKK, MM).

Mexay Topuamm CTbIKyEMbIX 3/IEMEHTOB MOSICOB hepM, MEpPEKpbiBAEMbIX
Haknagkamu, crieflyeT ocTaBnATb 3a30p He MeHee 50 MM.

dnaHrosble CBapHble LWBbI, NpUKpennawwme 3neMeHTbl peleTkn CbepM K
q)aCOHKaM, crnegyeT BbIBOOUTbL Ha TOpeL 3fieMeHTa Ha ANnHY He MeHee 20 Mm.

15.2.4 B y3nax deepm c nosicamv u3 TaBpoB, ABYTABPOB W OAMHOYHLIX YrOMKOB
KpenneHuns CbaCOHOK K MOnKaM NosiCoOB BCThIK CrieAyeT OCYLUECTBIIATL C NPpOBapoM
Ha BCHO TOMLLMHY GPaCOHKW. B KOHCTPYKLMAX rpynnbl 1, a Takke sKCnnyaTupyembix B
paroHax Npu pacyeTHbIX TemnepaTtypax Hwke MUHYC 45°C mpuMbIKaHue y3noBbIX
hacoHOK K mosicam criefyeT BbINOSHATL COrfacHo npunoxenuto K (tabrmua K.1,
nosvumsa 7).
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15.2.5 Mpn pacyeTe y3noB ¢epMm CO CTepxHAMM Tpybuyatoro M OBYTaBPOBOrO
CeYeHUst U NpUKpensieHMeM 3NIEMEHTOB PeLLeTKU HenocpefCcTBEHHO kK nosicy (6e3
hacoHok) crieyeT NPoBEPsiTb HECYLLYIO CMIOCOBHOCTb!

CTEHKM rosica Npu MecTHOM u3rnbe (npoaaBnvMBaHWM) B MecTax NpUMbIKaHWs
3MEMEHTOB PEeLLETKM (ANS KPYITbIX U NPSMOYronbHbIX TPy6 );

60OKOBOI# CTEHKM MOsica B MECTE MPUMbIKAHKS CXaTOoro afieMeHTa peLLeTku (ans
NPSAMOYTOSbHbIX TPYO);

Noriok nosica Ha oTrnb (AN ABYTaBPOBOrO CeYEHWS);

CTEeHKM nosica (ANns ABYyTaBPOBOrO CeYeHUs);

3MIEMEHTOB peLLETKM B CeYEeHU, MPUMbIKatoLLEM K NOSICY;
CBapHbIX LUBOB, MPUKPENMSIOLLMX NIEMEHTbI PELLETKM K MOSICY.
YKasaHHbIe NpoBepKU NprBeAeHbl B NpunoxexHum J1.

Kpowme Toro, crneayeT cobnioaate TpeboBaHusa no Z-CBONCTBaM K MaTepuanam
nosicoB cepm (CMm. .

15.2.6 Mpy nponetax cepM MOKPbITUA CBbie 36 M credyeT npegycMaTpuBaTb
CTPOMTENbHBIN  NOABEM, paBHbIA MPOrMOY OT MOCTOSHHOW W ANUTErNbHOW
HOPMaTUBHbIX Harpy3oK. [py MIIOCKMX KPOBMSIX CTPOUTESbHBIA MoAgbeM creayet
npeaycMaTpuBaTb HE3aBUCMMO OT BeNWYMHBI NporieTa, NPUHUMAsi ero paBHbIM
npornby oT cymMmapHoW HopMmaTMBHOW Harpy3ku nntoc 1/200 nponerta.

15.3 KOnoHHsI

15.3.1 OTnpaBoyYHble 3MEMEHTblI CKBO3HbIX KOMIOHH C pelleTkamMu B ABYX
NNOCKOCTAX cregyeT YKpennsaTe AvadparMamu, pacnonaraeMbiMi Yy  KOHLIOB
OTNPaBOYHOrO 3rieMeHTa.

B CKBO3HbIX KONOHHaX C COEAVHWUTENbHOW PELLEeTKOW B OAHOM MIOCKOCTU
Avadparmbl criegyeT pacnonaratb He pexe Yem Yepes 4 M.

15.3.2 B KOMOHHAax M CTOWKax C OQHOCTOPOHHMMM MOSICHBIMU LUBaMW COMMacHO
14.1.9 B y3nax KpenneHusi cBsiden, 6anok, pacnopok U OpYyrMx 3NIEMEHTOB B 30HE
nepefaqun ycunus crefyeT NpUMEHsITb [BYCTOPOHHWE MOSICHbIE LBbI, BbIXOASLLME

32 KOHTYPbI NPUKPENAEMOro aneMeHTa (yana) Ha anuHy 30 & £ C KaXk[o/ CTOPOHbI.

15.3.3 VYrnoBble wWBbI, NpuKpensioupe ¢acoHKN COEAUHUTENBLHOWM peLleTkn K
KOMOHHaM BHaxIIECTKy, crieqyeT HasHavaTb MO pacyeTy W pacronaratb C ABYX
CTOPOH (PaCOHKM BAOMb KOMOHHbI B BWAE OTAESbHbIX Y4acTKOB B LUAXMaTHOM
nopsigke; nNpu 3TOM pPacCTOsHWE Mexdy KOHUaMy TakuX LWBOB He [OMKHO
npesbILLaTh TOMWWMHY dacoHkm B 15 pas.

B KOHCTPYKLUSX, BO3BOAMMBIX B palioHax C pacyeTHbIMU TemMnepaTypamu Hike
MUHyC 45°C, a Takke npu NpUMEHEHUM PyYHO AYrOBON CBApPKU YITOBble CBapHbIe
LUBbI AOMKHbI BbITh HENPEPbIBHBIMM MO BCEW ATMHE (DACOHKM.

15.3.4 MoHTaxHble CTbIKM KOMOHH criedyeT BbINOMHATL C  (bpe3epoBaHHbIMU
TOpUamu, CBapeHHbIMM BCTbIK, Ha Hakrnagkax Co CBapHbIMU LUBAMW WK
6GONTOBbIMU  COEAMHEHWSIMM, B TOM 4ucne PUKLMOHHBIMK. [Mpu npuBapke
HaKrnafoK CBapHble LWBbI He CrieayeT AOBOAMTL A0 CTbika Ha 25 MM C Kaxmon
CTOpOHbI. [lonyckaeTcst MnpuMeHeHue dnaHUEeBbIX COeAUHEHUA C nepepadeit
CXVMALOLLYX YCUnuiA Yepes NinoTHoe kacaHue, a pacTarvBatoLLyx - 6onramu.

15.3.5 B CKBO3HbIX KOMOHHAX, BETBW KOTOPbIX COEAMHEHbI MnaHkamu, creayet
NpUHUMAaTb:

LUMPUHY £, MPOMEXYTOYHbIX NMaHoK - paBHoi oT 0,55 po 0,15% (3pecb & -
rabapuTHas! LLMPWHA KOMOHHbI B MIIOCKOCTM MIaHoK);

LUMPUHY KOHLIEBbIX NSIaHOK - paBHoi oT 1,3%; no 1,74;.

15.4 CBasun

15.4.1 B «kawgom TemnepatypHom 6roke 3paHusi criefyeT npeaycmatpuBaTbh
CaMOCTOSITENbHYI0 CUCTEMY CBA3EN.

15.4.2 HwiHme nosica 6anok v ¢epm KpaHoBbIX MyTEN MpPOneToM cBbiwe 12 M
crefyeT yKpennsaTb ropu3oHTarnbHbIMU CBA3SMU.
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15.4.3 BepmukarbHble c8513U MEXOy OCHOBHbIMU KOSTOHHaMU HWKe YpoBHsi Gariok
KpaHOBbIX MyTel criefyer pacnofiarate MO BO3MOXHOCTU B CEPEOMHE WM OKOSOo
cepeavHbl TeMnepaTypHoro 6rioka; BepxHue BepTUKaribHble CBA3N LierecoobpasHo
pacrofiaraTe MO TOpuaMm 34aHUs M B La@rax KOJMIOHH, MPUMbBIKAIOWLMX K
TeMnepaTypHbiM LUBAM, @ Takke B TeX Liarax, e PacrofiokeHbl CBA3N HIDKHErO
apyca.

Mpy HeJOCTaTOYHOM XECTKOCTW BETBEN KOMOHH B NPOAOMLHOM HanpaBneHum
30aHVst [ONycKaeTCs YCTaHOBKa [OMOMHUTENbHLIX PAcropoK, 3aKpenrieHHbIX B
y3nax cBsi3e.

|_|pl/| ABYXBETBEBbIX KOJIOHHaxX BepTUKalbHble CBA3M CreayeT pacnonaratb B
NNOCKOCTU KaXdoW W3 BeTBeW KOMOHHbl. BetBu ABYXBETBEBbIX cBsA3en, Kak
npasuno, cnegyet CoeguHATb Mexay coboli coeanHUTENbHBIMU pelleTkamn.

15.4.4 Cucmema cesizeli NMOKpbIMUsi 3aBUCWUT OT TuMa kapkaca (CTanbHOW umm
CMeLLaHHbIN), TUNa NOKPbITUS (MPOroHHOE UM 6ecnporoHHoe), rPy30noABEMHOCTH
KpaHoB M pexviMa ux paboTbl, HamM4usi NOABECHOMO MOABEMHO-TPAHCMOPTHOIO
obopynoBaHUs U NOACTPONUITbHBLIX epM.

15.4.5 B yposHe HUXHUX M0sICO8 CTPONUbHbLIX epM credyeT npegycmaTpusaTb
nonepeyHble ropy3oHTasbHbIE CBSA3W B KaXaoM NponeTe 34aHns y TOpLOB, a Takxe
y TemnepaTypHbIX LWBOB 3aaHus. Mpn anvHe TemnepatypHoro 6roka 6onee 144 M n
npu KpaHax Gonbluoi rpysonogbemHocT (>50 T) crneayeT npegycmartpuBatb
Takxe U NPOMEXyTOYHbIE MOMEPEYHbIE TOPU3OHTarNbHbIE CBSA3W NMPUMEPHO Yepes
Kaxable 60 M.

B 3paHusX CO CcTanbHbIM KapkacoM, 060pyaoBaHHbIX MOCTOBBIMU KpaHamu
rpysonogbeMHocTbio 10 T 1 Goree, U B 34aHWSX C NOACTPONUIbHBIMKA dhepMamMu
crieqyeT npefycMaTpuBaTh MNPOAONbHLIE CBA3W, pacrornaraemble Mo KpanHuM
naHensiM HWKHUX MOSICOB CTPOMUIbHLIX )epM M oBpasylolyie COBMECTHO C
nonepeyHbIMY CBSA3SIMU XECTKNIA KOHTYP B NIOCKOCTU HKHUX MOSICOB hepM.

B OAHOMPOSIETHbIX 34aHUAX TAKOro Tuna NpoaosibHbIEe CBA3U MO HMXHUM nossicam
crieqyet HasHavaTtb BOOIb obounx PSA0B KOJIOHH.

B MHOronponeTHbIX 34aHusX Npu KpaHax rpy3onogbemHocTbio 250 T, C
pexumMom pabotbl 1K-6K (B cootBeTcTBUM ¢ CI120.13330) npoAoribHbIe CBSA3W, Kak
npaeuro, credyeT pacnonarate BAOMb KPaHUX KOMOHH W Yepes3 OAMH psia BAOIb
CpenHUX KOMOHH. B MHOrONponeTHbIX 34aHWsX C KpaHamy rpy30nogbeMHOCTBIO >
50 1, ¢ pexumom paboTbl 7K-8K, a Takke B 34aHusX C nepenagamuv BbICOThbI
cnenyet HasHavaTb Goree YacToe pacrnornoxeHne NpPoAoIbHbLIX CBSI3EN MO HUXHUM
nosicam cepm. lMpofornbHbIe CBSI3N MO CPeAHVUM PsSAaM KOSOHH NpU OAMHaKOBOM
BbICOTE CMEXHbIX MPONETOB CcriedyeT MPOEKTUPOBaTb TakMMU Xe, Kak U BAOMb
KpaWHWUX pSA0B KOTOHH.

B cny4ae ecnv rmbKoCTb B rOPU3OHTANbHOW MIIOCKOCTU NaHeNen HUXHMUX NOsiCoB
depm (CM. , HaxoosAWMXCs Mexay ABYMsi MOnepeyHbIMU CBS3EBbIMU hepmami,
HefocTaTodHa, TO OHa [AormkHa ObiTb obecrneyeHa MOCTAHOBKOW pacTsixek,
3aKpenneHHbIX 3a y3nbl CBA3EBbIX (hepMm.

15.4.6 [lo eepxHUM mosicaM CTPOMUMbHbLIX bepM MOnepeYHble ropU3OHTanbHbIE
CBSI3U MPU MOKPbLITAX C NPOroHamMn criegyeT HasHavaTb B NOGOM OAHOITAXHOM
NPOMBbILLEHHOM 34aHuK. MMonepeyHble cBs3eBble (epMbl MO BEPXHUM U HIDKHUM
nosicaM peKOMeHAYeTCs COBMELLATb B MiaHe.

BepxHue nosica CTPONUIbHLIX hepM, He NPUMbIKaOLLME HEMOCPEACTBEHHO K
nonepeyHbIM CBS3sIM, CreflyeT PackpennsTb B MIOCKOCTY PACMONIOXEHUst 3TUX
CBsA3el pacnopkamu.

15.4.7 Tpn Hannumm XecTKOro [AWCKa KPOBMM B YPOBHE BEPXHUX MOSICOB B
NOKpPbITUAX 6e3 NPOroHoB (B KOTOPbIX KPyNMHOpasMepHble Xene3o6eToHHbIe NMnTbI
npuBapeHbl K BEPXHMM MNOsicaMm WM NPOCMMMPOBAHHBLIN  NIUCT  MOKPLITUSA
NpVIKpensieH B Kaxaom rocpe) mornepeyvHble CBsi3W MO BEPXHUM nosicam depm
crnegyeT ycTpamBaTb TOMbKO B TOpUax 34aHUA Wy TemnepaTypHbiX LWBOB. B
ocTarnbHbIX Larax HeobxoAMMbl PacnopKM y KOHbKA W'y OMop CTPONUIbHbIX hepM.

I'Ipm Hanmn4nm >XeCcTKoro AUCKa KpoBiM B YpPOBHE BEPXHUX MOACOB crieayet
npeaycMmatpmBaTtb MHBEHTapPHble CbeMHble CBA3U ONA BbIBEPKU KOHCprKLlVIPI n
obecneyeHust nx yCTOVI“WIBOCTI/I B npouecce MOHTaxa.

B nokpbITvsix 6€3 NporoHoB ropu3oHTanbHble CBSA3W MO HWXHUM U BEPXHUM
nosicaMm creflyeT CTaBWUTb HE3aBWCKUMO OT TWUMa MOKPbLITUS TOMbKO B 34aHWSX C
KpaHamMu 6ombLUON rpy3onoabeMHocTn »50 T, ¢ pexumoMm paboTel 7K B Lexax
MeTannypruyeckmx npoussoacTs 1 8K (B cootBeTcTBum ¢ CI120.13330).

Mpy HamMumm NoACTPONUIbHLIX EpM B OAHOMPONETHbIX MOKPbITUAX 6e3
NPOrOHOB M MHOFOMPOMETHLIX MOKPBLITUAX, PACMOMOXKEHHbIX B OAHOM YPOBHE,
HeobXOAMMO YCTPOMCTBO MPOAONbHBIX FOPU3OHTamNbHBIX CBA3EN B MMOCKOCTW
BEPXHNX NOSICOB (hepM B OHOWN U3 KpanHUX naHenewn depm.
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15.4.8 Tlpu pacnonoxeHun MOKPbITUA B pasHbiX YPOBHSAX Heobxoanmo
npeaycMoTpPeTb NO OAHOW NPOAOIbHOM CUCTEME CBSA3EN B KAXKIOM YPOBHE.

B npepenax coHaps, rae nporoHbl Mo BEpXHeMy Mosicy depm OTCYTCTBYIOT,
HeobXxoouMMO MpegycMaTpuBaTb  pacropku. Harmuve TakMx  pacrnopok  no
KOHbKOBBIM Y3riam epm siBnseTcs o6s3aTerbHbIM.

15.4.9 CBsA3n no dpoHapsim crniegyeT pacnonaratb B MIIOCKOCTU BEPXHUX MOSICOB
(pvrenet) y TopuoB hoHapsi 1 ¢ 06erx CTOPOH TEMMNEpPaTypPHbIX LUBOB.

15.4.10 B MecTax pacnonoxeHusi MomnepeyHbIX CBS3en MNOKpbITUA creayet
npeaycMaTpuBaTh YCTaHOBKY 86pmuUKaribHbIX ces3ell Mexdy ghepmamu.

B MOKPbLITUSIX 30aHUA U COOPYXEHWIA, SKCMIyaTUpyeMbiX B paiioHax C
pacyeTHbIMM TemnepaTypamu Hwke MuHyc 45°C, kak npaBwro, cregyet
npegycMaTpuBaTtb (AOMOMHUTENbHO K OObIYHO MPUMEHSIEMbIM) BepTVKanbHbIe
CB$I31 NocepeanHe Kaxaoro nporeTa BAOMb BCEro 34aHus.

BepTukanbHble CBSA3W, Kak NpaBuio, crieqyeT pacrnonaratb B MIOCKOCTSAX
OMOPHBIX CTOEK CTPOMUMbHBIX epM, B MIIOCKOCTSX KOHbKOBBIX CTOEK AN cepM
nporietom Ao 30 M, @ Takxe B MMOCKOCTAX CTOEK, HaxOASLWMXCA NOA Y3IoMm
KpenneHus HapykHbix Hor dhoHapst Ans coepm nponeTom 6onee 30 m.

CeyeHust aNemMeHTOoB BepTUKarbHbIX CBS3EN, Kak NpaBuro, CrieayeT HasHayaTb
no npegernbHon rmbKocTu (CMm. .

15.4.11 Topy3oHTarnbHbIE CBSI3W MO BEPXHVM U HUXHUM MosicaMm paspesHbix depM
NPOMETHbIX CTPOEHWI TPaHCMOPTEPHbIX ranepeil KOHCTPYUPYIOT pasdenbHo Ans
Kakgoro nporeTa.

15.4.12 Tpn NpUMEHEHNN KPECTOBOW PeLLETKN CBA3EN NOKPLITUM, 3a UCKIOYEHNEM
3[aHNA N COOPYXeHW | YypoBHA OTBETCTBEHHOCTW, [AOMYyCKaeTCs pacyeT no
YCMOBHON CXemMe B MPEeanorioKeHnn, YTO PacKoChbl BOCMPUHMMAIOT TOMbKO
pacTsarvBaroLLme ycunms.

Mpn onpeneneHun ycunuii B 3nemMeHTax CBsi3el obxaTve MosicoB depm
[l0NycKaeTCs He y4nUTbIBaTb.

15.4.13 B BWCAYMX MOKPbLITUSIX C MIIOCKOCTHBIMM HECYLLMMM CUCTEMaMMu
(ABYXNOSICHLIMM, WU3MMBHO-XECTKUMM BaHTamMu U T.N.) criepyeT npegycmaTpvsaTth
BEPTUKarnbHbIE U FOPU3OHTArTbHbIE CBS3N MEXY HECYLLMMU CUCTEMAMM.

13.4.14* KpenneHve cBa3el cnegyeT OCYLIECTBNATb Ha GonTax knacca TOYHOCTU
B.

B 3paHusx, obopynoBaHHbIX KpaHamu BOMbLUOW rPy30noAbEMHOCTLIO W
pexumoB pabotbl 7K 1 8K, a Takxe B Cryyae 3Ha4NTEmNbHbIX YCUIWIA B 3NeMeHTax
cBsi3eil (BeTpoBble epMbl U T.M.) KPensieHMe 3reMEHTOB CBS3en creayet
OCYLLECTBMATH HAa MOHTaXHOW CBapKe, a B OTAEMNbHbLIX Cry4asx U Ha 6onTax knacca
ToYHOCTU A

* Hymepauusi cOOTBETCTBYET opurvHany. - MpumedaHue usrotoButens 6asbl
[aHHbIX.

15.5 Banku

15.5.1 MakeTbl MCTOB AN MOSICOB CBapHbIX ABYTaBPOBbIX Garok, kak npasurio,
NPUMEHSITb He crieayer.

[ins nosicoB 6anok ¢ GpYKLMOHHBIMW COEAMHEHNSIMU [OMYCKAETCA NMPUMEHSTh
nakeTbl, cocTosILLME He Boree Yem M3 Tpex NMCTOB; NP 3TOM MoLadb CeYeHUs
NOSACHBIX YronkoB criegyeT NpuHUMaTb paBHOW He meHee 30% Bcen nnowaamn
ceyeHusi nosica.

15.5.2 TosicHble WBbI CBapHbIX 06anok, a Takke LWBbl, NPUCOEAMHSIOWME K
OCHOBHOMY ceyeHuo 6arnku BcromoraTesrbHble 3neMeHTbl (Hanpumep, pebpa
XECTKOCTU), Kak MpaBuro, criedyeT BbIMOMHATbL HenpepbiBHbIMU. [lonepeyHble
pebpa XeCcTKOCTU JOMKHbI MMETb Bbipesbl AN Nponycka NOSICHbIX LWBOB.

B purensx pamHblX KOHCTPYKLMIA Y OMOPHLIX Y3roB criedyeT MpUMEHsITb
[IBYXCTOPOHHWE MOSICHbIE LUBbI, MPOTSHKEHHOCTb KOTOPbIX AOMKHA GbiTb HE MeHee
BbICOTbI CEYEHUS PUTESS.



15.5.3 Mpu NpUMEHEHUN OQHOCTOPOHHUX MOSICHBIX LUBOB B CBapHbIX [ABYTaBPOBbIX
Gankax 1-ro knacca, HECYWMX CTaTMYECKYIH Harpysky, crefyeT BbINOSHATb
crnepytowpe TpeboBaHus:

pacyeTHasa Harpyska O0IpkHa ObITb npurnoxeHa CUMMETPUYHO OTHOCUTESBbHO
nonepeyHoro ceyvenvst 6anku;

nomkHa ObiTb obecrnevyeHa YCTOWYMBOCTb CxaToro mnosica Ganku B
cooTBeTCcTBUM C 8.4.4, a;

pacyeT yCTOMYMBOCTM CTEHOK Garok AomkeH 6biTb NPOV3BEAEeH B COOTBETCTBUM
c TpeboBaHusimm 8.5.1 n 8.5.2;

OormkHbl BbITh YCTaHOBJIEHbl MonepeYHble pera XEeCTKOCTU B MecTax
NpunoXxeHns K nosacy 6anku COCpeaoTO4YEeHHbIX Harpys3ok, BKIYaa Harpyskm ot
perVICTbIX Kene306ETOHHbBIX MInT.

15.5.4 Pebpa »ecTkocTM CBapHbIXx Ganok AorpkHbl ObiTb yAaneHbl OT CTbIKOB
CTEHKM Ha paccTosiHne He MeHee 10 TonuwmH cTeHkn. B mecTax nepeceveHus
CTbIKOBbIX LUBOB CTEHKM 6ankm ¢ npoAonbHbIM pe6p0M JKECTKOCTU LWWBHbI,
npviKpennsitoLye npoaosibHoe pebpo XecTKOCTU K CTEeHKe, He crieayeT A0BOAUTb
[0 CTbIKOBOTO LUBA CTEHKM B MECTax X nepeceyveHns Ha (6£-20) mm.

15.5.5 B cBapHbIX ABYTaBPOBbIX Gankax KOHCTPyKUWiA rpynn 2-4 crnegyeT, Kak
NpaBumo, NPUMEHSITb OJHOCTOPOHHME pebpa XeCTKOCTW C PacrorioXeHeM ux c
O[HOW CTOPOHbI Banku 1 NpUBapKoM KX K nosicam 6anku.

B 6arnkax ¢ OAHOCTOPOHHUMU MOACHbLIMU LLBAMN pe6pa XXECTKOCTU Ha CTeHKe
cnegyet pacnonaraTtb CO  CTOPOH®I, I'IpOTI/IBOI'lOJ'IO)KHOIh pacnosnoXxeHno
OAHOCTOPOHHMX NOACHbIX LLIBOB.

PacyeT ycToOM4MBOCTM OAHOCTOPOHHEro pebpa >KecTKocTu crepyeT
npou3BoauTb cornacHo TpebosaHusm 8.5.9 1 8.5.10.

15.6 Bankn KpaHOBbIX NyTen

15.6.1 BepxHue nosicHble WBbI B Gankax KpaHOBbIX NyTen AN KpaHOB rpymnn
pexumMoB pabotbl 7K (B uexax meTannypruyeckux npoussoacTts) u 8K (no CIl
20.13330) cneayeT BbIMOMHATL C NPOBAPOM Ha BCHO TOMNLLMHY CTEHKMW.

15.6.2 CBOGOAHbIE KPOMKM PaCTsIHYTbIX MOSICOB 6arnok kpaHoBbIX NyTen u 6arnok
pabounx nroLaAoK, HenocpeaCTBEHHO BOCMPUHUMAIOLLMX Harpy3Ky OT MOABWMXHbBIX
COCTaBOB, AOMKHbI OblTb MPOKATHBLIMU, CTPOraHbIMU UM 0B pe3aHHbIMU MaLLMHHOW
KMCNOPOOHOW UNu NiasMeHHo-AYyroBon pe3koi.

15.6.3 Pa3mepbl pebep xecTkocT 6arnok KpaHOBbIX NyTeN AODKHbI YA0BNIETBOPSATL
TpeboBaHuam 8.5.9, 8.5.10 1 8.5.17, npu 3TOM LUMpMHA BbICTyNatoLWen YacTtu
[OBYCTOPOHHErO MpoMexyTodHoro pebpa pomkHa OblTb He MeHee 90 MM.
[IByCTOpPOHHME nonepeyHble pebpa >XeCTKOCTW, Kak npaBWro, He crieayet
npuBapuBaTh K rnosicam 6anku; npu aTom Topubl pebep KecTKoCTU AOomkHbI ObITh
NAOTHO NpUrHaHbl K BepxHeMy nosicy 6anku. B 6ankax nog kpaHbl rpynn pexvimMoB
pabotbl 7K 1 8K (no CI120.13330) Heo6x0AMMO CTporaTh TOpLbl, NPUMbIKatOLmMe K
BEpXHEMY MosCY.

B Gankax nog kpaHbl rpynn pexvmMoB pabotbl 1K-5K (no CI_20.13330)
[OnycKkaeTcs MNpUMEHSATb OAHOCTOPOHHWE MonepeyHble pebpa XeCcTKoCTU U3
MOMNOCOBOW CTanM UM OAMHOYHBIX YrONKOB C NPUBAPKOMN WX K CTEHKE U K BEPXHEMY
nosicy u pacnoroxeHuem cornacHo 15.5.5.

15.7 llnuctoBble KOHCTPYKLUN

15.7.1 KoHTyp mnonepeyvHbIX 3MEMEHTOB >ecTKOCTM oborodek crepyert
NPOEKTUPOBaTb 3aMKHYTbIM.

15.7.2 MNepepayy cocpefoTO4EHHbIX HAarpy3oK Ha NIMCTOBbIE KOHCTPYKLUK criedyer,
KaK npaBurio, NpeaycMaTpuBaTth Yepes 3NIEMEHTbI XKECTKOCTU.

15.7.3 B mecTax conpsikeHuii obornoyek pa3nnyHon opMbl crieqyeT NpUMEHsTb,
KaK NpaBuIio, NnaBHbIE NEPEXOAbI B LIEMNAX YMEHBLLEHWS MECTHbIX HAMPSHKEHNIA.

15.7.4 BbinonHeHve BCex CTbIKOBbIX LIBOB criegyeT  npedycMaTtpuBaTth
[BYCTOPOHHEN CBapKON NMH0o OAHOCTOPOHHEN CBAPKOWN C NMOABAPKOW KOPHS UMK Ha
noaknagkax.

B npoekTe cregyet ykasbiBaTb Ha HEOGXOAMMOCTb OBECNeYeHnst NMOTHOCTH
COEAVHEHMIN KOHCTPYKLIMIA, B KOTOPBIX 3Ta NIIOTHOCTbL TpebyeTcs.
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15.7.5 B NMCTOBbIX KOHCTPYKLUSIX, KaK NpaBWUro, criedyet MpUMeHsTb CBapHble
coeauHeHust BCTbik. CoeMHEHNsI MUCTOB TOMWMHON 5 MM 1 MeHee [onyckaercsi
npefycMaTpuBaTh BHAXIECTKY.

15.8 Bucsume nokpbitTua

15.8.1 [InA KOHCTPYKUWA M3 HUTEW criedyeT, Kak NpaBwro, MPUMEHSATb KaHaTbl,
Npsiay 1 BbICOKOMPOYHYH NMPOBOIIOKY. [lonyckaeTcs NpUMeHeHve npokarta.

15.8.2 KpoBnsi BMCSYEro NOKpbITUS, Kak MpaBwuno, AorpkHa OblTb pacnonoxeHa
HEMOCPeLCTBEHHO Ha HECYLMX HWUTSX W MOBTOPSTb obpasyemyio umu copmy.
[onyckaeTcst KpOBMWO MOAHSATb Hag HUTSMKM, OMepeB Ha  cheyuarnbHyo
HaACTPOEYHYIO KOHCTPYKLIMIO, UMW MOABECUTb K HUTAM CHU3y. B aTom cnydvae
chopmMa KpOBIM MOXKET OTNMYATLCS OT )OPMbl MPOBUCAHUS HUTEI.

15.8.3 OuepTaHVsi OMOPHbIX KOHTYPOB CriefyeT HasHayaTb C Yy4eTOM KpUBbIX
[aBMNeHVs OT YCUNUA B MPUKPENNEHHbIX K HUM HUTAX NPY pacYeTHbIX Harpy3kax.

15.8.4 [na coxpaHeHusi ctabunbHOCcTU hopMbl, kKOTopasi JomkHa obecneunBaTtb
repMETUYHOCTb  MPUHATON KOHCTPYKLIMM KPOBIM, BUCSYME MOKPbITUS credyet
paccunTbiBaTb Ha AefiCTBME BPEMEHHbIX Harpy3oK, B TOM YMCre BETPOBOrO OTCOCa.
Mpn aTOM creayeT nNpoBepsiTb W3MEHEHWE KPWBM3HLI MOKPLITUS NO  ABYM
HanpaBreHusiM - BAOMb W nonepek Huten. Heobxogmmasi cTabunbHOCTb
[OCTUIaeTCsl C NMOMOLLIO KOHCTPYKTUBHBIX MEPOMPUSITUI: YBENMHEHNEM HaTSHKEHNS
HUTW 3a CYET Beca MOKPbITUS WM NPeaBapUTENbHOMO HaNPSPKEHUS; CO3AaHUEM
cneumanbHoi CTaBUNM3VPYIOLLEN KOHCTPYKLIUKM; MNPUMEHEHUEM W3TMBHO-XECTKUX
HUTE; NpEBpPaLLEHNEM CUCTEMbI HUTEA W  KPOBEMbHbIX MNIUT B EAWHYH
KOHCTPYKLMHO.

15.8.5 CeyeHne HUTM [OMKHO ObITb paccuyuTaHo Mo HauGormbliemMy ycunuio,
BO3HUKAIOLLEMY MpPW pacyeTHOW Harpyske, C Y4Y4eTOM W3MEHeHUs 3adaHHOW
reoMeTpuM NoKpbITUSA. B ceTyaTbix cuctemax, Kpome 3TOro, Ce4YEeHUe HUTK LOIMKHO
6bITb NPOBEPEHO HA yCUNME OT AEWCTBUS BPEMEHHOW Harpysku, pacroyioXeHHOW
TOmNbKO BAOMb AAHHOW HUTW.

15.8.6 BepTukanbHble U ropuM3oHTarnbHble NepeMELLEHNS] HATEN U YCUNUS B HUX
cneayet onpeaensTb C y4eTOM HENMHERHOCTW PaboTbl KOHCTPYKLIWIA MOKPLITUS.

15.8.7 MNpwn pacyeTe HUTEN U3 KAHATOB U UX 3aKpenneHuii Ko3dULMEHTbI YCNOBWIA
paboTbl crnegyeT NpuHMMaTb B COOTBETCTBUMM C Tabnuuen 47 (pasgen 17). Ona
CTabuUNM3npytoLLyX KaHaToB, €CNv OHU He SIBMSIIOTCS 3aTskkamu Ansi OMOpHOro

KOHTYpa, koaddpuLmeHT ycrnosuii pabotbl ¥, = 1.

15.8.8 OnopHble y3nbl HATEN U3 MPOKAaTHbIX NMpodwmren crieqyeT BbIMOMHATL, Kak
NpaBwWIo, LLAPHUPHBLIMM.

15.9 dnaHueBble coeguHeHUs
15.9.1 Mpu npoekTupoBaHUM doraHLEBbIX COEANMHEHWI CrieayeT:

npuMeHsTb cTanb ans cnaHues C255, C285, C345, C375, C390 c

OTHOCUTENbHbLIM CyxxeHneM  , 2 25% (¢ yueTom TpebosaHwii 13.3-;

MCNOMb30BaTh BbICOKOMPOYHbIE G0onThl, obecnevmBaroLe BO3MOXHOCTb
BOCMPUHMMATbL MOMNepeyHbIe YCUnWs 3a CHET CUN TPEeHUst Mexay thraHuamu.

TpeboBaHUA MO HaTsKEHWIO GONMTOB, €ro KOHTPOMO U MIOTHOCTU KOHTaKTa
mMexay donaHuamu gadel B CIM70.13330.

(N3meHeHHas pepakuus, M3m. N 1).

15.9.2 IMpu pacyeTe riaHLeBbIX COeAVHEHNN B 3aBUCUMOCTMN OT KOHCTPYKTUBHOMO
pelleHuns, xapakTepa nepeaaBaemMblX YCUrMin M TpeboBaHui  aKcnnyaTauumn
cneayeT NpoBepsTh:

HECYLLYI CNOCOBGHOCTb GONTOBOrO COEAVHEHMST;

HECYLLYIO CNOCOBHOCTbL (PPUKLIMOHHOTO COEANHEHMS;

NPOYHOCTb hriaHLeBbIX NMMCTOB Npu U3rnbe;

NPOYHOCTb CBApPHbIX LLUBOB, COEANHSAOLLMX cbnaHeu C OCHOBHbIM 3JIEMEHTOM.

15.10 CoeguHeHusn ¢ ¢ppesepoBaHHbIMU TOpPLAMU
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B coefuHeHUsIX 3NeMeHTOB C (pe3epoBaHHbIMU TopLamm (B CTbikax 1 6asax
KOMOHH 1 T.M.) CHMMAIOLLYIO CUMy criefyeT cuMTaTh MOMHOCTLIO MepefaroLleiics
Yyepes TOpLIbI.

Bo BHeLleHTpeHHO-CXaTbIX (CxaTo-uU3rvbaembix) afieMeHTax CBapHble LUBbI U
6onTbl,  BKMIOYAs  BbICOKOMPOYHbIE,  YKa3aHHbIX  COedVHeHWA  credyeT
paccuMTbIBaTb Ha MaKcUMarbHOe pacTAarvBaloLLee ycunme oT AeliCTBUS MOMEHTa 1
NPOAOINBHON CUMbl NpU Hanbonee HeBNaronNpUATHOM WX COYeTaHuW, a Takxe Ha
cABuratoLlee ycunve ot AenCTBUS NONepeyHon cusbl.

15.11 MoHTaXHble KpenrneHus

15.11.1 MoHTaxHble KpenneHusi KOHCTPYKLWUA 34aHUA U COOpYXeHWUn ¢ Bankamu
KpaHOBbIX NyTel, pacCYUTbIBAEMbIMWU Ha YCTanocTb, a TakXe KOHCTPYKLWA nog
XenesHoAOpOXHble  COCTaBbl  CriedyeT  OCYLECTBMATb  CBapHbIMM UM
PPUKLMOHHBIMU.

BonTbl knacca TOMHOCTU B B MOHTaXHbIX COEOUHEHUSIX 3TUX KOHCprKLlVIVI
A0nycKaeTCcA NPUMEHATb!:

ANS KpenreHust NPOroHoB, 3IIEMEHTOB (POHaPHON KOHCTPYKLIUK, CBSA3ei no
BEPXHUM nosicam bepm (NMpU HarmMuun CBSI3eN MO HWKHAM MOsiCaM WIM XECTKOM
KpOBIM), BepTUKamnbHbIX CBSi3e Mo epmaM M poHapsM, a Takxe 3SreMEHTOB
daxBepka;

[Ns KPENIEeHVst CBA3EM MO HXHUM nosicam hepM NPy HanMumm XeCTKON KPOBIU
(NpyBapeHHbIX K BEPXHUM MOSICaM Xerne306eTOHHbIX UMM apMUPOBaHHbLIX NIUT U3
AYEUCTbIX GETOHOB UMM MPUKPENNEHHOrO B  KaXayld BOMHY CTarbHOMo
NPOMUIMPOBAHHOTO HACTMMA U T.M.);

ONSt KPEMMEHWst CTPOMUIbHBLIX M MOACTPOMUIbHBIX (hepM K KOMOHHaM
CTPONUIbHBLIX hepM K MOACTPONWIIbHBIM MPU YCIIOBUM Nepefayy BepTyKarnbHOro
OMOPHOTO AaBIIEHNsi Yepes3 CTOMWK;

ANA KpenneHus paspesHbix 6arnok KpaHoBbIX MyTei mexay cobon, a Takke Ans
KPEenneHust UX HUXHEro Nosica K KOSIOHHaM, K KOTOPbIM He KpenaTcs BepTUKaribHble
CBA3Y;

Ana KpenneHns 6anok paboymx nroLaaoK, He NoABEpraloLLMXCs BO3AENCTBUIO
[AVNHAMUYECKMX HArpy3oK;

Ana KpenneHna BTOPOCTeNeHHbIX KOHCprKLlVIVI.

15.11.2 Ona nepepacnpenenenvsi usrmbaroLyx MOMEHTOB B 3rieMeHTax paMHbIX
CUCTEM KapKacHblX 3[aHWA [OMycKaeTCsi MNpuUMeHeHue B y3nax COeAuHEeHWs!
purenei ¢ KONIOHHaMK CTarnbHbIX HaKNafaok, paboTartoLyx B MnacTUYECcKon CTagum.

Haknagku crienyeT BbINOMHATL U3 cTarei ¢ npeaeriom Tekydectn o 345 Himm2

Yeunmua B Haknagkax crnegyet onpenendatb npy MUHUManbHOM npegene

TEKYHECTU T 3 yqin = Fyn W MAKCUMASIBHOM MPEErie TEKYYECTU T p ey = Ryy +100
Himm2,

Haknagku, pa6GoTatoupe B NnacTUYECKON CTaanu, AOSMKHbI UMETb CTporaHble
1M copesepoBaHHble NPOAOSbHLIE KPOMKM.

15.12 OnopHble YacTn

15.12.1 HenoaBwiHble LWAPHUPHBIE OMOPbl C LIEHTPUPYIOLLMMK MPOKIaaKkaMmu,
TaHreHuuanbHble, a npu BecbMa GonbLMX peakuusix - GanaHcUpHble OMopsbl
crneayeT NPUMEHSATb NpU HEOOXOAMMOCTU CTPOTO PaBHOMEPHOrO pacnpeneneHus
[AaBrieHVs nog, ornopowi.

lMriockue UM KaTkoBble MOABWKHBIE OMOPbI CreAyeT NMPUMEHSITb B Criyyasx,
Kora Hkenexallasi KOHCTPYKLUSI [orpkHa GbiTh pasrpyeHa OT ropu3oHTarbHbIX
YCWIWIA, BO3HUKAIOLLMX MPY HEMOABWXHOM ONupaHum 6anku unm epmbl.

KoadhdmumeHT TpeHust B MIIOCKMX MOABWXHBLIX Oropax credyeT MpUHMMaTh
paBHbIM 0,3, B kaTkoBbIX - 0,03.

15.12.2 PacyeT Ha cMSiTUe B LUNUMHAPUYECKUX LapHMpax (Landax) 6anaHcupHbIx
orop cnefyeT BbIMOMHATb (NpY LIeHTParnbHOM yrie KacaHus NoBEpXHOCTEN, paBHOM
nnm 6onbLuem 90°) no copmyrne

FH1250R,y,) <1, (199)



roe F - faBneHuve (cuna) Ha onopy;

#, I - COOTBETCTBEHHO pafWyC 1 ANVHa LLapHUPa;

Ry - pacueTHoe COMPOTMBIIEHME MECTHOMY CMSITWIO MPW MIIOTHOM KacaHuu,
NPUHUMAaEMOeE CornacHo TpeboBaHusm 6.1.

15.12.3 PacyeT Ha OuameTpanbHoe CxaTue KaTKOB crneayeT Npou3BOauTb MO
dopmyne

Fi(ndiR,gv,) €1, (200)

rae # - YNCIO KaTKoB;

d , { - COOTBETCTBEHHO AMAMETP U ASMHA KaTKa;

R.; - pacyeTHOe COMPOTVBIEHME OMaMETParibHOMYy CXaTuio KaTKoB Mpu
cBO6OAHOM KacaHuu, MPUHMMaeMoe CornacHo TpeGoBaHuam 6.1.

16 JononHuTenbHble TpeboBaHUA MO
NPOEKTUPOBAHNIO KOHCTPYKLIUM ONnop
BO3AYLWHbIX JINHUW 3neKTponepenayu,
OTKPbITbIX pacnpeaenuTenbHbIX YCTPOUCTB U
KOHTaKTHbIX CeTeN TpaHcnopTa

16.1 [nsi KOHCTPYKLMIA OMOp BO3AYLLHBIX JMHWIA anekTponepeaayun (BJ1), oTKpbITbIX
pacnpenenuTensHblx ycTpoicTB (OPY) 1 KoHTakTHbIX ceTelt TpaHcnopTa (KC), kak
npaBwrno, crepayet npumeHsite ctanmm C235, C245, C255, C285, C345, C345K,
C375 no[OCT 27772, ctamb mapok 20 u 09r2C no[OCT 8731 cornacHo
npunoxexuo B.

B 3aBMCMMOCTM OT Ha3HaYeHWst U TuNa WX COEAVHEHUA KOHCTPYKLMM orop
noapasfensioTcs Ha rpynnbl (CM. :

rpynna 1 - cBapHble crneyuansHble onopbl 60rbLUMX NEPEXOA0B BbICOTO CBbILLe
60 wm;

rpynna 2 - cBapHble onopbl BI1, kpome ykasaHHbIX B rpynne 1; cBapHble ornopbl
OLLMHOBKM 1 Nop, Bbiknioyatenm OPY He3aBUCUMO OT HanpshkeHus, CBapHbIe Onopb!
non obopyaosaHne OPY HanpsixeHviem cBbile 330 KB; KOHCTPYKLUM 1 3NemMeHTbI
KC, cBsizaHHbIe C HaTshXeHMeM NPOBOAOB (TAM, LUTAHIU, XOMYTbl), @ TaKxe onopbl,
yKasaHHble B rpynne 1, npu OTCYTCTBUM CBAPHbIX COEANHEHWI;

rpynna 3 - cBapHble 1 6onToBble onopbl nog o6opyaosaHne OPY HanpsikeHnem
no 330 kB, kpome onop noA BbIKMOYATENM; KOHCTPYKLMW U SNIEMEHTbI HECYLLWX,
nogaepivBaloLLmMx 1 dwmkcupylowmx yctporncts KC  (omopbl, purenm XecTKux
nonepeyynH, NPOXeKTOPHbIE MayTbl, (MKCATOPbI), @ Takxe KOHCTPYKLMW pynnbl 2,
kpome KC, npy OTCYTCTBUM CBapHbIX COEAVHEHWI;

rpynna 4 - cBapHble 1 GONToBble KOHCTPYKLMM KabenbHbIX KaHamnoB, Aetani
nyTei nepekaTkm TpaHCGOPMaTopoB, Tparbl, NECTHULbI, OrPaXOeHUs U Apyrue
BCMOMoOraTenbHble KOHCTPYKLMM 1 anemeHTbl OPY, BJT n KC.

16.2 bontbl knaccoB TovyHocTM A u B ans onop BJ1 Beicotoin go 60 m wu
KOHCTpykuun OPY un KC crnegyeT npuHumaTb Kak [ANS  KOHCTPYKUWA, He
paccumMTbiBaeMbIX Ha yCTanocTb, a Ana draHuesbix coeauHeHnn u onop Bl
BbicoTOW Gonee 60 M - Kak Ansi KOHCTPYKLWIA, pacCYUTbIBAEMbIX Ha YCTarnocTb, No
Tabrmue .3 npunoxenus I.

16.3 JluTble geTamm cnegyeT NPOeKTUPOBaTb U3 YINepoAMCTON cTanm mapok 3551 n
4511 rpynn otrmeok Il v llmo TOCT 977.

16.4 TMpu pacyetax onop BJl, koHcTpykumn OPY u KC cnegyeT npuHumath
K03(ppMUMEHTBI YCNOBUI paboTbl, yCcTaHOBMNEHHbIE B pa3aenax 4 v 14, 7.1.2 n no
Tabnuue 45.

Tabnvua 45

OnemeHT KOHCTPYKLWiA KoadbdmuneHt
ycrnoBuin paboTbl

Ye
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1 CxaTble nosica U3 OfMHOYHbIX YrosriKoB CTO€EK csobogHo
CTOSILLEN Onopbl B NEPBbIX ABYX NaHensix oT 6alumaka npu

Y3IOBbIX COeAUHEHUAX:
a) Ha cBapke 0,95
6) Ha 6onTax 0,90

2 CxaTbli 3MeMeHT NMOCKOW pelleTyaTon TpaBepcbl U3
O[MHOYHOMO  PaBHOMOSIOYHOTO  Yrorka,  MPUKPEnsieMoro
O[HOW MOMKOW (:

a) Nosic, NPVKPennseMblii K CTOMKe onopbl HenocpeacTaeHHo || 0,90
aByms 6onramu 1 Gonee, MOCTaBMEHHLIMU BAOMb MOsica
TpaBepchbl

6) nosic, NpuKpennsiemblii K CTOKe onopbl ogHWMm GomnTom || 0,75
1nm yepes pacoHKy

B) packoc v pacrnopka 0,75

3 OTTS>KKa M3 CTanbHOro KaHata unm nyyka BblCOKOI'IpO‘-IHOI;I
NPOBOJIOKU:

a) AN NpoMEexXyTOYHOW omnopbl B HopmanbHOM pexume (| 0,90
paboTbl

6) ANs aHKEPHOA, aHKEPHO-YTIOBOW 1 YIIOBOI OMop:

B HOPMarbHOM pexvime paboThbl 0,80

B aBapuHOM pexume paboTbl 0,90

MpumevaHve - YkasaHHble B Tabnuue koadpuuMeHTbl ycrnoBun paboTbl He
pacnpoCTPaHSIIOTCS Ha COEAUHEHNS ANIEMEHTOB B y3rax.

Ons onop BJI, OPY n KC 3HayeHve koadhMLMeHTa HadeXHOCTU Mo

OTBETCTBEHHOCTW “t, CriedyeTt NpuHMmaTtb pasHbiM 1,0.

PacyeT Ha NpoYHOCTL pacTAHYTbIX 3NEMEHTOB onop no dopmyrne (5) ¢ 3ameHomn

B Helt 3HaueHust &, Ha &y, /v, He gonyckaetcsi.

16.5 lpu onpegeneHWn npuBedeHHON MMOKocTu no 1abnuue 8 HambornbLuyto

TMBKOCTb BCErO CTEPHHA A sy CMEAYET BbIMUCTATH NO hOPMyram:

NS YeTbIPEXrpaHHOTO CTEPXHA C napannenbHbIMU MosiCaMy, LLAPHUPHO
0MepToro Mo KoHLUam,

M =218 (201)

ANA TPexrpaHHOro PaBHOCTOPOHHEro CTepXHA C napannenbHbIMU noscamMu,
LUAPHUPHO ONepToro no KoHuam,

Py = 21 (202)

Ons cBoGOAHO CTOALLEN CTOVKM NMpaMuaanbHon opmbl (CM.

P = 2 By (203)


http://docs.cntd.ru/document/1200084089

Ob6o3HaveHus, npuHaTLIe B opmynax (201)-(203):
! - reomeTpuyeckasn AnvHa CKBO3HOMO CTEPXHS;

b - paccTosiHue MeXgy OCsIMM MOsICOB Haubornee y3KOW rpaHu CTepxHs C
napannensHbIMY nosicamy;

% - BblcOTa CBOOOAHO CTOSILLEN CTONKY;

w=125(b; sz-)Q —275(k; 1B} +35 - koadipuuMeHT Ans  onpeneneHvs
pacyeTHOW ANMuHbI,

roed; ud - pacCTosHUA Mexay OCSIMU MOSICOB MUpaMuarnsHoOM  onopsbl
COOTBETCTBEHHO B BEPXHEM U HMKHEM OCHOBaHUSIX HanBoree y3Kom rpaHu.

PucyHok 22 - Cxema TpaBepcCbl C TPEYronbHON peLleTKon

2-2

B

i L8

12
-

I

L

PucyHok 22 - Cxema TpaBepChl C TPeYronbHOW peLLeTKom

16.6 Pacyer Ha yCTOMYMBOCTb MpPU CXaTuM C M3MMOOM CKBO3HOMO CTEPXHA C
pelLeTkaMm MOCTOSIHHOTO MO ASIMHE CeYeHWst CheayeT BbINOMHSATb COrMNacHo
TpeboBaHusim pasgena 9.

[ins  paBHOCTOPOHHErO TPEXTPAHHOrO CKBO3HOTO CTEPXHS C peLueTKamu
MOCTOSIHHOrO MO AS/IMHE CEeYeHUs] OTHOCUTENbHBIN 3KCLIeHTpUCUTET crieayeT
BbIYUCTATBL NO hopmynam:

npv n3rmbe B NMOCKOCTW, NEPNEHANKYNSPHON OQHON U3 rpaHei,

e = 3466 I NE); (204)

npu nsrmbe B NIOCKOCTU, NapannensHo O4HOW U3 rpaHen,

m = 300 (B, (205)

roe & - paccToAHMEe Mexay OCAMU NOACOB B MITIOCKOCTU rpaHn,

5 - koadpdmuMeHT, paBHbIN 1,2 npu GONMTOBLIX coeduHeHusix u 1,0 - mpu
CBapHbIX COEAUHEHMSIX.

16.7 Mpun pacyeTe Ha YCTOWYMBOCTb MpY CXXaTUM C U3MMOOM CKBO3HOTO CTEPXHS C
peweTkaMmn cornacHo TpebosaHusam 9.3.1 1 9.3.2 3HayeHue IKCLEeHTpUcuTeTa &
npu 6OMTOBLIX COEANHEHUAX NEMEHTOB CriefyeT YMHOXaTb Ha kKoadpdmuneHT 1,2.

16.8 lMpun npoBepke YCTONYMBOCTU OTAEMBbHBLIX NOSICOB CTEPXHSA CKBO3HOIO CEYEHUS
ornop C OTTSXKKAMW MpU CXaTun C U3rMBOM NPOZOMbBHYIO CUIY B KaXagom nosice

cnegyet onpegenatb C y4eTOM OOMNOSIHUTENIbHOro ycunna Nad oT usrmbaroLero
MOMeHTa A , BbIYMCNSEMOro Mo ,Cle(bOpMMpOBaHHOVI cxeme.

[ns LWapHMPHO onepTomn Mo KOHLLAaM peLleTyaTon CTOMKN NOCTOSHHOTO Mo AfvHe
NPSIMOYrONbHOTO CeYeHust (TUN 2, onopbl C OTTSHKKAMU 3HayeHue MomeHTa Af B
cepeauHe AnHbl CTOVKWU Npu u3rbe ee B OAHON U3 MIIOCKOCTEN x — % uim ¥~
crnegyet onpeaendTs no gopmyrne

M =M, +(ENIOF, + 5, (206)
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roe Mg - u3rmbarwmii MOMEHT B CepeauHe AfMHbl CTOMKU OT MOmnepeyHomn
Harpysku, onpegernsieMblin kak B 6ankax;

£ - KOadMLMEHT, MPUHUMaEMBIN cornacHo 16.6;

N - npogornbHas cuna B CTOViKe;

Jq - nporuG CTOMKM B CepeaMHe AMMHbI OT MOMEPEYHON  Harpysku,
onpenensieMbll kak B OObIYHbIX ©Gankax C WCMomnb30BaHMEM MPUBELEHHOTO

MOMeHTa UHepuum ceveHns fgf ;

Fn =0.0013] - HayanbHbIN NPOrMG CTONMKM B MIOCKOCTY M3rnGa;
5=1-01M% (Bl

3peck: { - anmHa croitku; Jor = A f?\if )

roe A - nrowaab CeveHns CTOMKY;

3\gf - npuBegeHHas MOKOCTb CTOWMKMW, onpefensieMas no Tabmmue 8 ans

ceyeHusi TUNa 2 ¢ 3ameHol B doopmyne (16) Xz Ha *, 1M 3\}. COOTBETCTBEHHO
NrockocTn usrnba.

Mpu u3rmbe cToiku B ABYX NrockocTsx ycunue N,; cnepyeT onpefensts no
chopmyrnie (124); npy 3TOM HavanbHbI Nporué 7, CriegyeT yuYnTbiBaTh TOMBKO B TOM

MOCKOCTW, B KOTOPOi cocTaBrsaowas ycurmsa Mz oT momenta M, umm M. »
MMeeT HauborblLUee 3HaYEHMe.

16.9 MonepeyHyto cuny £ B LLAPHUPHO OMEPTOM MO KOHLAM CTOMKE C peLleTKamm
MOCTOSIHHOIO MO ASIMHE MPSIMOYTONbHOTO CEYEHUsT (TWM 2, OMopbl C OTTSHKKAMM npu
cxkaTum ¢ U3rMbom B OAHOM U3 NIIOCKOCTEN x —x WM ¥ —Y crnegyeT npyHUMaTh
NOCTOSIHHOW MO AJIMHE CTOWKM U onpeaensTb no copmyrne

. 314580

€ = Croax =

Uy +F)s (207)

roe Cuax - MakcuMManbHas nonepevHasl curna OT MOMEepevyHon Harpysku B
NrockocTu n3rmba, onpeaernsiemasi kak B 6ankax.

OcrTanbHble 0603HayeHnst B hopmyre (207) credyeT NPUHUMATL TakuMu Xe, Kak
B chopmyrie (206).

16.10 NS LWapHMPHO ONepToN MO KOHLAM peLueTyaTol CTOMKM MOCTOSIHHOTO MO
ANVHE TPEeyroflbHOro CKBO3HOTO CeYeHMst (TUM 3, onopbl C OTTSHKKaMK NpY CxaTum ¢
13rMbom B OAHOW M3 NNOCKOCTEN x—x WM Y —F¥ 3HayeHne MomeHTa Af B
cepegvHe ee AnvHbI criegyeT onpeaensatb no dopmyne (206), a npuBedeHHyo
MOKoCTb - No Tabnuue 8 Ansa cedennsa Tuna 3.

Mpu u3rMbe CTOMKM B ABYX MMOCKOCTSX 3HaueHue ycurus Nz crneayet
NpUHUMAaTh GOMbLLIMM U3 ABYX 3HAYEHUI, ONpeaensieMbIX No gopmynam:

Nog =116M, /b wm Nog = 0.58M, 15+ M, 5. (208)

Mpu yueTe o6omx MomeHToB A, 1 M}. BO BTOpOW dropmyrne (208) Ha4anbHbIN

nporvé CTOMKM B KaXKOoW U3 BYX NIOCKOCTEN CriefyeT NpuHUMaTb paBHbIM f =
0,001{.

16.11 MonepeyHyto cuny ' B NIOCKOCTY rpaH B LIAPHUPHO OMEpPTOM Mo KOHLaM
peLLeTYaToON CTOWKE TPEYroribHOr0 CKBO3HOTO CEYEHUsI OMopbl C OTTSHKKaMM Mpu
cxaTum ¢ n3rmbom crnepyet onpenensts no dopmyne (207) ¢ y4eToM NpUBESEHHOM

MBKOCTU 4 , Onpeaensiemoit no Tabnuiie 8 ANs cedeHns Tna 3.


http://docs.cntd.ru/document/1200084089
http://docs.cntd.ru/document/1200084089
http://docs.cntd.ru/document/1200084089
http://docs.cntd.ru/document/1200084089

16.12 PacuyeT Ha yCTOWYMBOCTb CXATbIX 3MIEMEHTOB KOHCTPYKLMIA U3 OOMHOYHBIX
YrOrkoB  (MOSICOB, peLUeTKM) criedyeT BbIMOMHATb, Kak MpaBuro, C Yy4eToMm
3KCL|EHTPUYHOTO NMPUMOXKEHMST MPOLOMNBHO CUTb.

[onyckaeTca paccuuTbiBaTb 3TW 3MEMEHTbI Kak LeHTpanbHo-CxaTble Mo
chopmyre (7) Npy YCroBUN YMHOXEHUS MPOAOITbHBIX CUM Ha KOIPULIMEHTBI Cyy 1

o4 , IPUHMMaeMble He mexee 1,0.

B npocTpaHCTBEHHbIX GONMTOBBIX KOHCTPYKLMSIX MO PUCYHKY 15 (Kpome pucyHKa
15, B 1 KOHLEBbIX OMOP) NPV LIEHTPUPOBAHUN B y3ne 3IEMEHTOB W3 OLUHOYHbIX
PaBHOMOMOYHBIX YrOSKOB MO UX PUCKaM NpW OLHOPSIHOM pacnonoxeHun 6ontos B
3neMeHTax peLleTky U NPUKPENIIEHNN PacKOCOB B y3rie C ABYX CTOPOH MOIKM nosica

3HaYeHMsA KOOMLIMEHTOB &, U &5 CrEdyeT onpenensTh:

ana nosicoB npu <35 (npu X »>3,5 cnegyet npuHumath k =3,5) no
dopmynam:
npn 0,55 /4 £0,66 1 Ny /Ay, £0,7
oy =1+[efb =055+ 20,2 -0050)]N,; I N, ; (209)

MPU 0,4 e /b <0551 Ny ! N,y €(2,33 /8- 0,58)

=095+ 01c /b +[0,34 - 0,620 /& +R(0,2 - 005KV, / My (210)

ANA  packoCoB, MPUMBLIKAIOWMX K paccYMTbiBAeMOW naHenu nosica, no
dopmynam:
npn 0,55< ¢ /& £0,66 U Ny I M, <0,7
ag = L18-036c/b+(18c/b-086) N5 f Ny (211)

MPU 0,4 e /b <0551 Ny ! N,y €(2,3% /8- 0,58)

ag =1-004c/b+(036-041c/B)N g TN, (212)
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[N npocTpaHCTBEHHbIX GOMTOBBLIX KOHCTPYKLWIA MO pucyHky 15, r, A B
copmynax (210) n (212) cnepyet npuHnmatb 0,45< /& < 0,55.

B dropmynax (211) n (212) oTHOLLEHWe pacCTOSHWS MO NOMKe yronka packoca ot
obylika [0 pWCKW, Ha KOTOPOW yCTaHOBreHbl GOMTbl, K LUMPUHE MOMKWU Yyrorka
packoca npuHsTo ot 0,54 go 0,6; npu oTHoLeHun, paBHoM 0,5, kKoadprumeHT &,
BbIYMCIIEHHBIV MO dopmynam (211) n (212), forvkeH 6bITb yBenn4eH Ha 5%.

B npocTpaHCTBEHHbIX CBapHBLIX KOHCTPYKLUMSIX U3 OAMHOYHBIX PABHOMOMOYHBIX
YrOnKkoB Mo pUCYHKY 15, 6, T (KpoMe KOHLIEBbIX OMOpP) C NPUKPENIieHMeM packocoB B
yare TOrbKO C BHYTPEHHEN CTOPOHbI Momku nosica npu My,s / My £0,7 3HaueHus

KOS(MLIMEHTOB Cipy W 0ty CriEAYeT NPUHUMATD:
NpU LIEHTPUPOBaHMM B y3riax 3MEMEHTOB MO LEHTPaM TSHKECTU CedeHui
Gy =g =10
NP LLEHTPVUPOBaHMM B y3riax OCell pPackoCOB Ha OBYLUOK MOsica iy, = g =
1,040,12 Wy 1 2,

I'IpM pacyeTte KOHCprKLI,VIVI Ha COBMECTHOe [encTeue BepTUKalbHbIX U
nonepeYHbIX Harpy3oK 1 KpyTALero MOMeHTa, Bbl3BaHHOIMo 06prBOM npoBoAoB Unn

TPOCOB, [OMYCKAETCA NPUHUMATD 4y = iy =1,0.
O603Ha4veHus, NpuHaTble B hopmyrax (209)-(212):

¢ - paccToaHWe NO MnoJiKe yronka nosca oT 06yu1Ka A0 PUCKKU, Ha KOTOpOVI
pacnonoXxeH LeHTp y3na,

& - LLMPUHA NMOJIKM yronka nosica;
Ny, - NpogonbHas cuna B NaHenu nosica;

Nypq - CyMMa npoeKuMin Ha OCb MOsiCa YCWUIMIA B PAcKoCax, NPUMbIKAIOLWX K
O[1HO¥I MorKe nosica, nepefaBaemasi Ha Hero B yare U onpeaensiemasl Npu ToM xe

coYeTaHun Harpys3ok, Kak Aand Nm; npun pac4dete nodca crnegyet nNpuHUMaTb

fonbliee U3 3Ha4YeHUin de, Nony4yeHHbIX OnA y3510B MO KOHUaM naHenu, a npu
pac4yeTe packocoB - A4 y3na, K KOTOPOMY NpUMbIKaeT pacKoc.

16.13 PacyeTHble AnuHbI fgf N paguyCcbl MHEPLMW CEYEHWN i MpW onpeaerneHum
rMOKOCTU 3MEMEHTOB MIMOCKMX TpaBepc C MOsiCamu U pelleTKOW U3 OAMHOYHbBIX
YronkoB (CM. criegyeT NpUHMMaTh paBHbIMU:

ansanosca by =dm, i =iy o =hm, f =i,
Anst packoca fer =g, i =ipp s

Ans pacnopku fr =1, i =iy,

rae i, - paguyc UHEPLMM CeYeHWst OTHOCUTENbHO OCK, NMapanmerbHOW NnockocTn
peLLETKM TpaBepChbl.

16.14 TWOKOCTb MEepBOr0 CHWU3Y packoca W3 OAMHOYHOIO Yrorka peLueTyaTon
cBoboaHo cTosiLeit onopbl BJT He porkHa npesbiwaTs 160.

16.15 OTKNOHEHWs1 Bepxa ornop W nporvbbl TpaBepc He AOMKHbI MpeBbllLaTh
3HaYeHWI, NpBedeHHbIX B Tabnmue 46.

Tabnuua 46

N || KoHcTpykumst u || OTHocuTenbHoe || OTHocKTenbHbIA  Npornb  TpaBepcbl 1
n.n. || HanpaeneHve OTKIMOHEHWe 6anku (kK NponeTy unu AnvHe KOHCOIM)

OTKIMOHEHWs! Bepxa onopbl (K
BbICOTE OMopbl)

BepTUKanbHbIV FOPU3OHTasbHbIN

B Ha B Ha
nponete | KOHCONM |( nporeTe || KOHCoNn




1 KoHueBas ni1 1 1 He

yrnoBasi onopa || 120 120 70 orpaHnymnBaeTcs
Bl aHkepHoro
TMNa BbICOTOW
no 60 m Boonb
npoBoaoB

2 Onopa BIT||1 1 1 To xe
aHkepHoro Tuna || 100 120 70
BbicOTON A0 60
M BAOIb
npoBoLOB

3 MpomexyToyHas || He 1 1 "
onopa BJ1|| orpaHuunsaetcs || 150 50
(kpome
nepexoaHow)
BAOMb
npoBOAOB

4 MepexogHble 1 1 1 "
onopbl BI Bcex || 140 200 70
TUMOB BbICOTOW
cBbie 60 ™

BAOMb
npoBoaoB

5 | Onopa OPY [[1 1 1 1 1
BOOMb 100 120 70 200 70
npoBoaoB

6 To e, nonepex || 1 He He He
NpoBOAOB 70 orpaHu- || orpaHu- || orpaHuymBaeTCst

YMBaeTCH (| YMBaeTCA

7 Crovika onopsl || 1 - - - -
noa 100
obopynoBaHve

8 | Barka noa || - 1 1 - -
obopynoBaHue 300 250

MpymevaHus

1 OTknoHeHue onop OPY u Tpasepc onop BJl B aBapuiiHOM 1 MOHTaXHOM
pexvmax He HopMUpyeTCs.

2 OTKMNOHEHUst 1 NPOrMbbI NO NO3MUMAM 7 U 8 AOMKHbI ObITb YMEHbLLEHbI, €CIn
TEXHUYECKMMU YCIOBUSIMM Ha dKCrlyaTaumio o6opyaoBaHusi yCTaHoBMeHb! Gornee
XecTkue TpeGoBaHus.

16.16 B cTanbHbIX MPOCTPAHCTBEHHbIX KOHCTpyKuusx orop BNl n OPY wu3
OAVHOYHbIX YrOrnKoB criefyeT npedycMaTpuBaTb B MOMEPEYHbIX CEYEHUsX
Avadparmbl, KOTOpble AOIDKHLI pacnonaraTbCsl B CTONKax CBOBOAHO CTOSALLWMX Onop
He pexe, YeM 4epes 25 M, 1 B CTOMKax Onop Ha OTTsbKKax He pexe, YeM vepes 15 m.
[OuadparMbl  JOMKHBI  Takke yCTaHaBIMBaTbCA B MeCcTax MPUroXeHus
COCPEAOTOYEHHbIX HAarpy30K 1 NepenoMoB NosiCOB.

16.17 Tpn pacyeTe Ha CMATME COEAMHSIEMbIX OSMEMEHTOB peLeTKn B
0fHOGONTOBbLIX COEAVHEHWSX C PacCTOsiHUEM OT Kpasi drieMeHTa [0 LeHTpa
oTBEPCTVSt BAOSb ycurms MeHee 1,54 cnedyeT yuuTbiBaTb MNpuMevaHue 2
Tabnuubl 40.

B 0fHOGONTOBLIX COEAMHEHUSAX 3MIEMEHTOB, MOCTOSIHHO paBoTaloWyX Ha
pacTsbkeHue (TAr TpaBepc, 3MEMEHTOB, MPUMbIKAOWMX K Y3ram KpenneHus
NPOBOZOB M TPOCOB, U B MECTax KpenrieHnsi 060opyAoBaHusi), pacCcTosiHAe OT Kpast

3nemMeHTa A0 UeHTpa OTBepCTUA BAOMb yCUNUA crieqyeT NnpuHMMaTb He MeHee 24.

16.18 Packocebl, npukpennsiemMble kK nosicy 6ontamm B O4HOM y3ne, AOMkHbI BbiTb
pacnonoxeHbl, Kak NpaBuno, ¢ ABYX CTOPOH MOMKN NOSCHOIO yrorka.
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16.19 B 60nTOBbIX CTblKax MOSICHbIX PABHOMONIOYHBLIX YrONkoB 4Mcro 6onToB B
CTblke criegyeT HasHadyaTb YeTHbIM W pacnpefensTb GonTbl MOPOBHY Mexay
nonkamu yrosika.

Yucno GonToB Npy OQHOPSAHOM U LLUAXMATHOM WX PacrofiokeHU, a Takxe
YUCNO NonepeYHblX psiAoB GONTOB MpU ABYXPSAHOM WX PacroniokeHuy cregyet
HasHayaTb, kak npaBwro, He 6Gonee NATM Ha OAHOW MOrke yrorka C Kaxgown
CTOPOHbI OT CThbIKa.

YkasaHHoe 4ncro GoNToB U NonepeyHbiX psiaoB AOMNYCKaeTCs YBENMUUTb 40

CeMU MpU YCroBUM YMEHbLLEHWSI 3HaYeHUs koaduLMeHTa ¥y , OnpeaenseMoro no
Tabmmue 40, ymHoxeHuem Ha 0,85.

16.20 PacyeT Ha yCTOMYMBOCTbL CTEHOK OMOP M3 MHOrOrpaHHbIX Tpyo mpu uncne
rpaHen ot 8 go 12 cnegyeT BbINOMHATL MO chopmyne

GIRCES RS (213)

rae o1 - Hamborbluee CXXMAlOLLEe HamnpshxeHne B CeYEHUM Onopbl Npu ee pacyerte
no AecopMMpOBaHHON CXEME;

T - KPUTUHECKOE HanpshkeHune, Bblimncnaemoe no (bopmyne
e =[ﬁ— 5% —3.8/%, ]wR}, <R, (214)

B dhopmyne (214) o6o3HaveHo:

B=0,58+1381/32,;

Ry =8I0 JRVE | ycrosHas MBKOCTb CTEHKM [PaHW  LLMPUHOW & 1
TOMLLMHON £

w =1+0033%,(1-05/0;),

rae A, cregyeT npuHUMarTh He Gornee 2,4;

9 - HaVMEHbLLIee HanpshkeHe B CeYeHUn, NpUHUMaeMoe Npu PacTsHXEHUN co
3HaKoM "MuHyc".

MHororpaHHble TpyGbl [OMmkHBI OTBeYaTb TpebosaHusm 11.2.1 n 11.2.2 ans
KpyrrbiX TPy6 C paguycom OnMCaHHOWM OKPY>XHOCTU.

17 JononHuTenbHble TpeboBaHUA NoO
NPOEKTUPOBAHNIO KOHCTPYKLIMMA aHTeHHbIX
COOpYyXeHUN cBsA3n BbicoTon Ao 500 m

17.1 Ona cTanbHbIX KOHCTPYKLMA aHTEHHbIX coopyxeHuii (AC), kak npaBwro,
crnegyet npumeHsTb cTanm no FOCT 27772 (kpome ctanen C390K, C590, C590K),
ctanb mapok 20 u 09r2C no [OCT 8731 cornacHo npunoxenvio B. Mpu aTom
crepyeTt NPMHUMaTh pacnpeaeneHne KOHCTPYKLWIA Mo rpynnam:

rpynna 1 - oTTSHKKM U3 CTarbHbIX KAHATOB W Lienei pasnmMyHon KoHguMrypaumm,
Hecyume BaHTbl aHTEeHHbIX MoroTeH U aHTeHHble NpoBOAa; ANEeMeHTbI
(MexaqueCKme AETaJ'II/I) OTTSXKEK MayT U aHTeHHbIX MOJSIOTeH, AeTann KpenneHusa
OTTSKeK K doyHAameHTaM M K CTBOMaM CTarbHbIX onop; draHubl 1 draHuesble
COEAVHEHNsI 3NIeMEHTOB CTBOMOB MaudT v BalueH, BKMoYasi onopHble draHubl U
GaLumaku;

rpynna 2 - CnnowHOCTeHYaTble U peLLeTyaTbie CTBOMbl MayT 1 GalleH, peLeTka,
Avadparmbl CTBOMOB GalLeHHbIX 0Mnop;

rpynna 3 - necTH1UbI, nepexogHble Niowankn; MeTarfioKOHCTPYKL U KpenreHnsa
aHTEeHHOoro 060pyAOBaHMﬂ.

Matepuansl Ans cCoequHeHW criedyeT NpUHUMAaThL CcormacHo pasgeny 5,
HOPMaTUBHbIE W paCYETHble COMPOTUBIIEHNS MaTepuanoB W COEAUHEHUN -
cornacHo pasgeny 6 n npunoxexHnam B n I
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15.2 [ANsi OTTSHKEK M 3NEMEHTOB aHTEHHbIX MOSIOTEH CrieayeT NPUMEHATb CTarnbHble
KaHaTbl Kpyrrble ouuHKoBaHHble no rpynne CC, rpy3oBble HepackpyyuBatoLmecs
OfVHAapPHOW CBMBKW (CNvparnbHbIe) UM Hepackpy4mBatoLLMeCs ABONHOW KPeCTOBOW
CBUBKW C METanM4eCKkuM CepaeYHUKOM (KpyrronpsigHble), Npyu 3TOM crnvparibHble
KaHaTbl cregyeT MPUMEHATb MpW pacyeTHbIX ycunmsax Ao 325 kH. B kaHaTax
crieayet MpUMEHsSITb  CTarnbHYl KPYIIyl0  KaHaTHYl0 MPOBOSIOKY HamBorbLUmMX
avametpoB mapkn 1. [InAa cpefHe- M CUMbHOArpecCMBHLIX Cped AonycKaeTcs
NPUMEHSITb KaHaTbl, OLMHKOBaHHbIe Mo rpynne XKC, ¢ TpeboBaHusaMK AN KaHaToB
rpynnbl CC. [lonyckaeTcs NpUMeHeHe packpy4nBaloLLMXCS KaHaToB NpW YCIIOBUW,
4YTO 0OBA3KM U3 MANKON OLMHKOBAHHOW MPOBOMOKM, PaCMOMOXeHHbIe MO KOHLaM
KaHaToB, OyayT yBenmyeHbl no AnmHe Ha 25%.

* Hymepauusi cooTBETCTBYET opurvHany. - MpuMedaHue uarotoButens 6asbl
[aHHbIX.

[ins OTTsHkeK CO BCTPOEHHbIMW M30MSATOPamMM OPELLKOBOrO Tuma criegyet
NPUMEHSITb CTarnbHble KaHaTbl C HeMeTannMyeckumu cepaevHukamu, ecrnv 3aTo
[AonycKaeTcs paauoTexHUYecknmm TpeboBaHnsMu.

[INsi OTTSHKEK C YCUNMAIMU, NPEBbILLAIOLLMMW HECYLLYIO CMOCOBHOCTb KaHaToB U3
KPYro NPOBOOKU, [OMYyCKaeTCsl NPUMEHEHWE CTarnbHbIX KaHaTOB 3aKpbITOro TUNa
13 3eTO6Pa3HbIX W KMMHOBUAHBIX OLMHKOBAHHbBIX MPOBOIOK.

17.3 KoHubl CTanmbHbIX KaHaToB B CTakaHax MM MydTax crnegyeT 3akpennsaTb
3anMBKoOW LMHKOBbIM crinaBom LIAM9-1,511 no FOCT 21437.

17.4 ins 3neMeHTOB aHTEHHbIX MOMOTEH CReayeT NPUMEHsTb NpPoBoAa COMMacHoO
Tabmvue I".11 npunoxerust . MNMprMeHeHne MeaHbIX NPOBOSIOK AOMNYCKAETCH TONMbKO
B CIly4asx TEXHOMOMMYECKON HEOGXOAUMOCTH.

17.5 3HayeHne pacyeTHOro COMPOTMBMEHWSt (YCWIMS) PacTSHKEHUIO NPOBOAOB U
NPOBOMOK ~ CrieAyeT MPUHUMAaTb  PaBHbIM  3HAYEHUIO  Pa3pbIBHOTO  YCUMWS,
YCTaHOBMEHHOMY rOCYAapCTBEHHbIMW CTaHAapTaMu, AeneHHOMY Ha KO3dduLneHT

HaAEXHOCTMW MO MaTepuany iy :

ANS anoMUHWEBBIX Y MeZHbIX MPOBOAOB “Fy, = 2,5;

Ana ctaneantoMnMHMEBbIX NPOBOAOB NPY HOMUHAIbHbIX Ce4eHUax, MM 2:

16125 oy =28;
35-95 o =25
120 v 6oree o =22

NS GUMEeTanNIMYEcKnX ctaneMeaHbIX NPOBOMOK “fy, = 2,0.

17.6 Mpu pacyeTax koHCTpykumin AC crefyeT NpuHUMaTh KO3(MULMEHTbI YCIOBWIA
paboTbl, ycTaHOBNEHHbIE B 4.3; B pasaene 14 1 B Tabrvue 47.

Tabnuua 47
OrnemeHTbl KOHCTPYKLUN KoadbdmuneHt
ycrnoswun paboTbl ¥,
MpenBapuTENbLHO HANPSXKEHHbBIE SNEMEHTbI PELLETKU 0,90
dnaHubl:
KOMbLIEBOro Tuna 1,10
ocTarnbHbIX TUMOB 0,90
CranbHble KaHaTbl OTTSXEK MadyT WM 3feMeHThbl
aHTEHHbIX NOSIOTEH MPU UX KONMyecTBe:
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3-5 OTTSKeK B AApyCe Unn 3NIEMEHTOB aHTeHHbIX noroTeH || 0,80

6-8 OTTSKeK B Apyce 0,90

9 1 Bornee OTTsXeK B sAipyce 0,95

3apenka KOHLOB Ha Koylle 3axuMaMu unn TodedHoe || 0,75
ornpeccoBaHve BO BTYIKe

OnneTka kaHaTa Ha KOyLLE Uiu U30NsATope 0,55

OnemMeHTbl KpenmneHus OTTSHKEK, aHTEHHbIX nomnoTeH, || 0,90
NpoBOAOB, MNOAKOCOB K OMOPHLIM KOHCTPYKUMSM  1©
aHKepHbIM dyHaaMeHTam

AHkepHble T 0e3 pe3bboBbIX coeauHeHun npu || 0,65
paboTe Ux Ha pacTsixeHue ¢ N3rnbom

MpoyLwmHbI Npyu paboTe Ha pacTskeHne 0,65

Oetann KpenneHui n coeanHeHnn CTanbHbIX KaHaToB:

MexaHU4eckre, Kpome oceit LLapHUPOoB 0,80

OCW LLUAPHUPOB MNPV CMATUN 0,90

17.7 OTHOCUTENbHbIE OTKIOHEHWS OMOp (K BbICOTE) HE AOIPKHbI MpPeBbILAaTh
3HaYeHUN (KPOMe OTKIIOHEHWI OMop, AN KOTOPbIX YCTaHOBIEHbI UHbIE 3HAYEHUs
TEXHNYECKUM 3a[jaHNeM Ha NPOEKTUPOBaHMe):

npyv BETPOBOW WNK roroneHon Harpyske 1/100;

npy OQHOCTOPOHHEN NOABECKE aHTEHHbl K onope npu otcytcTBum 1/300.
BeTpa

17.8 MoHTaxHble COEAMHEHNS SNEMEHTOB KOHCTPYKLMIA, Nepefatolme pacyeTHble
yCUnusi, crieayeT NpoekTMpoBaTh, Kak MpaBuiio, Ha Gomnrax knacca To4HocTU B u
BbICOKOMPOYHbIX Gonrax. [Mpy 3HaKonepeMeHHbIX YCUnusix, Kak npaBwrio, crieqyet
NpYHUMATb COEAVHEHWSI Ha BbICOKOMPOYHbIX GOMTax UM Ha MOHTaXXHOW CBapke.

Bo CbJ'IaHLLeBbIX coeovHeHUAX cnegyet, Kak npaBwumno, NPUMEHATb
BbICOKOMNpPO4HbIE 6onTbl.

MpuMeHeHVe MOHTaXHOW CBapKu UM GONTOB Knacca TOMHOCTU A JOIDKHO ObiTh
COrMacoBaHO C MOHTUPYIOLLIEN OpraHn3aunen.

17.9 Packocbl ¢ rvbkocTblo Gonee 250 npu NepekpecTHON pelleTke B MecTax
nepeceyeHunin AomKHbI GblTb CKpPensieHbl Mexay coBoi.

Mporvbbl pacnopok AvadparM 1 3NEMEHTOB TEXHOMOMMYECKMX NIOWAAoK B
BEPTUKaNbHOW W TFOPU3OHTaNbHOWM MIIOCKOCTAX He AOMKHbI npeBbiwarte  1/250
npornerta.

17.10 B KOHCTPYKLMAX peLueTyaTbix onop AvadparMbl AOIDKHbI YCTaHaBNMBaTLCH
Ha paccTosiHUM Mexay HUMM He Goree Tpex pa3MepoB CPEAHEro MOMepeyvHoro
CeYeHWst CeKUMM Onopbl, @ Takxe B MeCcTax MpUMOXEHUs1 COCPefOTOHEHHbIX
Harpy3oK 1 nepenomMoB MosicoB.

17.11 BonTtbl dnaHUeBbIX coeduHeHW Tpyd criefyeT pa3veliatb Ha OAHOW
OKPYXHOCTU MWHMMAaribHO BO3MOXHOIO JuameTpa, Kak MNpaBuno, Ha paBHbIX
paccTosiHUAX Mexay Gontamu.



17.12 3nemeHTbl pelweTkM depM, cxoasumecss B OOHOM Yy3ne, creayet
LeHTpupoBaTb Ha OCb Mosica B TOYKE nepecedyeHnss mMx oceir. B mectax
NpVYMbIKaHWSi PackocoB K durmaHuam [OonyckaeTcsl UX PacLeHTpoBKa, HO, Kak
npasuno, He Goree Yem Ha TpeTb pasmepa MonepeyHoro ceveHust nosica. Mpu
pacueHTpoBKe Ha Gornblumii pa3Mep 3nemeHTbl AOrpkHbl ObiTb paccuuTaHbl C
Y4€TOM Y3r0BbIX MOMEHTOB.

B npope3Hbix hacoHkax Ars KpPenreHust packocoB W3 KPYrToW CTanu KoHel
npope3n criegyeT 3acBepnMBaTb OTBEPCTMEM AnaMeTpoMm B 1,2 pasa Gonblue
ZAvameTpa packoca.

17.13 OTTsHKKM B MayTax C peluéTyaTbiM CTBOSIOM CreayeT LeHTpUpoBaTb B TOYKY
nepeceyeHnst Oceil MOsSICOB M Pacropok. 3a YCMOBHYHO OCb OTTSDKEK creayet
NPUHUMATL XOPAY.

JInCTOBbIE MPOYLUMHLI ANt KPEMMeHWst OTTSHKEK AOMMKHbl MOAKPENATLCS
pebpamm KeCTKOCTM, NPeAoXPaHIIOLLMM UX OT urnba.

KOHCTPYKLMM y3rOB KpenneHusi OTTsHKEK, KOTOpble He BMWCHIBAOTCS B
TPaHCMOpTHble rabapuTbl CeKkuWii CTBOMa MauT, creayeT NpoekTMpoBaTb Ha
oTAerNbHbIX BCTABKax B CTBOSE B BUAE XECTKUX raGapUTHbIX auadparm.

17.14 HatsxHble ycTponcTBa (MydThl), cnyxaume And peryrnvpoBKW ANMHbI U
3aKpenmeHyst OTTSXKEK MadT, AOIPKHBI KPENUTBLCS K aHKEPHBIM YCTPOMCTBaM rmGKom
KaHaTHON BCTaBKOW. [InuHa KaHaTHOW BCTaBKW Mexay TopLamu BTYMOK AOMKHa
6bITb He MeHee 20 AnameTpoB KaHaTa.

17.15 Ons anemeHToB AC criegyeT NpUMEHSITb TUMOBbIE MEXaHUYeckue Aetanu,
npoLleaLLme UCNbITaHUs Ha MPOYHOCTb M YCTanocTb.

Pe3bby Ha pacTsiHYTbIX anemeHTax criedyeT npuHumaTtb cornacHo FOCT 8724,
[OCT 9150, FOCT 24705 (McnonHeHve BnaauHbl pe3bbbl C 3aKpyrneHnem).

17.16 B OTTsbkkax madT, Ha NpoBOdAX W KaHaTax FOPU3OHTasbHbIX AHTEHHbIX
NomnoTeH Ans ralweHns Bubpaumm crnegyet npegycMaTpuBaTth NocrefaoBaTenbHYo
YCTaAHOBKY MapHbIX HWM3KOYacTOTHbIX (1-2,5 Tu) u BbicOKOYACTOTHbIX (4-40 Tu)
BubporacuTene peccopHoro Tuna. Husko4acToTHble racutenm crnegyet BbiGupaTb
B 3aBMCUMOCTW OT 4acTOTbl OCHOBHOTO TOHa OTTSKKW, MpoBOAa MMM KaHaTa.
PaccTosiHme s OT KOHLLeBOW 3adenku kKaHaTa OO MecTa MOABECKW racutenen
crepyert onpegensTb no dopmyne

52 041%1072 2. /Pim, (215)

rae & - AMameTp kaHaTta, NnpoBoAa, MMm;
» - Macca 1 M KaHaTa, NpoBoAa, Kr;
F - npeaBapuTenbHoe HaTsxeHve B KaHaTte, nposoge, H.

Bbicoko4acToTHbIe racutenn cneayet ycTaHaBnMBaTh Bbllle HU3KOYACTOTHbIX
Ha pacCcToAHUU & . I'Ipm nponetax npoBOAOB U KaHATOB aHTEHHbIX MOJSIOTEH,
npesblLWaowmx 300 m, racutenm cneayet ycTaHaBnMBaTb HE3aBUCUMO OT pacyeTa.

[ns raweHus kone6aHuii TMNa "ranonvMpoBaHve” cneayet U3MeHsTb CBODOAHYO
ANWHY KaHaTa (nposoga) NoBoAKaMu.

17.17 AHTEHHble COOpPYXEHUsi PafMoCBsi3N HEOOXOAMMO OKpallMBaTb COrfacHO
TpebGoBaHMSIM MO MapKUPOBKE W CBETOOTPAKOEHWUID BbICOTHbLIX MPEnsATCTBUA B
COOTBETCTBUM C HacTaBneHnem no aspoamHamudeckon crnyxbe B rpaxmaHcKown
aBuauun.

17.18 MexaHn4eckve AeTanu OTTShKeK, apMaTypbl U30MSTOPOB, a Takke MeTusbl,
KaK NpaBurio, AOMKHbI ObITb OLIMHKOBaHHBLIMU.

18 [lononHuTenbHbIe TpeboBaHUsA nNo
NPOEKTUPOBAHUIO KOHCTPYKLMIW 34aHUNA U
COOpPYXEeHUN NPU PEKOHCTPYKLUMN

18.1 OOwme nonoxeHus
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18.1.1 OueHKy OCTaTOMHOrO pecypca KOHCTPYKLUIA 34aHUA U COOPYXEHWI crenyet
npou3BoANTbL Ha OCHOBaHWW aHanM3a WMEIOLLEWCH TEeXHUYECKOW [OKyMeHTauuu,
BW3yaribHOro, MHCTPYMEHTarNbHOMO OCBUAETENbCTBOBAHWIA, MPOBEPOYHBIX pacyYeToB
Hecylieih CnocoBHOCTM U [edopMaTUBHOCTU  KOHCTPYKTUBHBIX 3/IEMEHTOB,
MMeIoLLMX AedeKTbl Unn NonyYMBLUKX NMOBPEXAEHNe B npoLiecce akcnnyataumu. B
uTOre OCBUAETENbCTBOBAHUS TEXHUYECKOE COCTOSIHUE SMEMEHTOB 34aHui 1
COOPY>KEHUI [OMKHO BbITb OnpeaeneHo Kak:

ucnpaBHoe - rnpu OTCyTCTBUU ,Eled)eKTOB M BbINONMHEHUN BCeX TpeﬁOBaHVIVI
neﬁcmyrou.u/lx HOPM U rocyAapCTBEHHbIX CTaHOapTOB;

paboTtocnoco6Hoe - MNpy HamMMuMn OedeKTOB W MOBPEXOEHUN NoKarbHOro
xapakTepa (kaTeropuu B), koTopble npu nocreaytowem pa3BuTun He MOryT okasaTb
BMMSiIHUE Ha [Apyre 3nemMeHTbl W KOHCTPYKLWW, HO MOBMMATb Ha YcrnoBus
6e3onacHom aKkcnnyaTauum, T.e. NP1 4YacTUHHOM OTCTYMNMEHUN OT TpebGoBaHWn HOPM
6e3 HapyLeHus TpeboBaHUI NO NpeaenbHbIM COCTOsIHMSIM NepBoi rpynnbl (CTOCT
27751) v Npy Takux HapyLLeHusx TpeboBaHuin Mo NpeaenbHbIM COCTOSIHUSIM BTOPOW
rpynnbl, KOTOpble B KOHKPETHbIX YCIIOBUSIX HE OrpaHU4MBalOT  HOpMaribHY0
aKCNIyaTaumto 3aaHns (COOpYXeHUs);

OorpaHM4YeHHO paboTocnocoGHoe - Mpy HamMyYun AedekTOB U MOBPEXOEHUN
(kateropum B), He npeACTaBMsIOLMX OMACHOCTU Pa3spyLUEHUs] KOHCTPYKLMUA, HO
MOryUWX B [arnbHeiilleM Bbi3BaTb MOBPEXOEHUS APYrUX 3MEMEHTOB W Y3MOB
KOHCTPYKLIMIA, UM NPU Pa3BUTWN NOBPEXOEHNS NEPENTN B KAaTEropyio ONacHsbIX, T.€.
B cnydvasix, kormga Ana obecnevyeHus IKCnnyaTauunm 34aHUs  (COOPYXKEHWS)
HEOBXOAMM KOHTPOMb 3a COCTOSIHUEM KOHCTPYKLUIA, 32 NMPOAOIMKATENBHOCTBIO MX
aKcnnyaTauMm wnyM 3a napameTpamy TEXHOSOMMYECKUX NpOLLeCCOB (Hanpumep,
OrpaHuyeHve rpy3onogbEMHOCT MOCTOBBIX KPaHOB);

aBapuiHoOe - Npy Harmuun aedbekToB M noBpexaeHun (kateropum A) ocobo
OTBETCTBEHHbIX JJIEMEHTOB W  COEAMHEHUN, NPeACTaBrsloOLMX ONacHOCTb
paspylleHnsi  KOHCTPYKLUMA, T.e. MPU  HapyweHWW WM HEeBO3MOXHOCTMW
npeaoTBpaTUTbL BO3MOXHOE HapyLueHne TpeboBaHuin No npeaenbHbIM COCTOSIHUSIM
nepBon rpynmbil.

18.1.2 Mpyn ycuneHum nnm nsmMeHeHumn ycrioBuii paboTbl COXPaHSIEMbIX KOHCTPYKLIWNA
crienyet obecneunBaTth kKak MUHUMYM UX paboTocnocoGHOe COCTOsIHUE.

KOHCprKLlVIVI, Haxogdaumecs B OrpaHM4eHHo paﬁOTOCI’IOCO6HOM COCTOAHUN, Npn
obecneyeHn Heobxoanmoro KOHTPOJIA AonyCKaeTCcA He ycunmBaTb Ha nepuos ot
nposegeHnsa obcnepnoBaHus Ao PEKOHCTPYKLUN.

18.1.3 [na KOHCTPYKLUIA, 3anpoeKkTUpPOBaHHbIX MO paHee AeACTBOBABLUMM HOpMaMm
N TEXHUYECKUM YCFOBUAM, AOMYCKAETCs He MPOBOAUTL MPOBEPOYHbIA pacyeT B
cnydvasix, ecrv 3a nepuof dKcnnyatauum He meHee 15 neT B HUX He BO3HWKMM
nedeKTbl Y NOBPEXOEHNs, HE UBMEHUIUCL YCIIOBUSI JanbHeuLer SKCcnnyaTaumum,
Harpy3ku W BO3AENCTBUS, @ MPU WX M3MEHEHUM He YBENMYUIMCb YCUIUsS B
OCHOBHbIX 3f1eMEeHTax.

18.1.4 Tpn ycuneHun KOHCTPYKLMIA criedyeT npedycMaTpuBaTh KOHCTPYKTUBHbIE
peLleHns 1 MeToAbl NPOM3BOACTBa paboT, obecnevvBaloLLme NnaBHoe BKIIOYEHe
3MIEMEHTOB W KOHCTPYKLMIA YCUMEHMS B COBMECTHYIO paboTy C coxpaHsieMbiMu
KOHCTPYKLMAMW. B HeobxoAMMbIX Cryqasix criegyeT MCMorb3oBaTb UCKYCCTBEHHOE
perynmpoBaHme yCunnii 1 BpEMEHHYI0 pasrpy3Ky KOHCTPYKLIIA.

18.2 PacuyeTHble XapaKTepUCTUKU CTanu U coeguHeHUn

18.2.1 OueHky kavecTBa MaTepuana KOHCTPYKUWIA crnefyeT npou3BOoauTb MO
[aHHbIM 32BOACKMX CEPTUGMKATOB WM MO pesyrbTataM WCMblTaHui 06pasLioB.
McnbiTaHns cnepyeT BbIMOMHATL MPU OTCYTCTBUM UCMONHUTENBHON [OKYMEHTaL MK
WM cepTMdMKaTOB, HEAOCTATOMHOCTM WMEIOWMXCA B HUX CBEAEeHUA unm
obHapyXeHUn NoBpeXAEeHUI, KOTOpble MO OblTb BbI3BaHbl HU3KUM KavyeCcTBOM
meTanna.
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18.2.2 MMpu wccnegoBaHMM M UCMbITAHUM MeTarnna criegyeT  onpeaensTb
cneaytoLye nokasarenu:

XUMUYECKUA COCTaB - MacCoBy0 [0 3NIEMEHTOB, HOPMUPYEeMbIX
rocyaapCTBEHHbIMU CTaH4apTaMn Ui TEXHUHECKUMU YCITIOBUAMW Ha CTarb;

npeaen Teky4ecTu, BPpeMEeHHOe COMPOTUBIEHWE U OTHOCUTENbHOE YANMHEHVe
npu ucnbiTaHnsax Ha pacTsbkeHne no FOCT 1497 (cneayeT NpoBOAWUTL UCMbITAHWSA C
NoCTpoeHneM Avarpammel paboTbl cTanm);

yAaapHyto BA3kocTb No FOCT 9454 ans TemnepaTtyp, COOTBETCTBYIOLLWX rpynne
KOHCTPYKLMIA 1 pacyeTHoW Temnepatype no 1abnuue B.3 npunoxenus B;

yOapHylo BA3KOCTb nocre aedopmauunoHHoro ctaperus no [OCT 7268 ans
rpynn KOHCTPYKLUUIA U pacyeTHbIX TemnepaTyp no rabmuue B.3 npunoxexus B;

B OTAENbHbIX Cry4asx Makpo- U MUKPOCTPYKTYpY cTarm (B YacTHOCTW, ANs
KOHCTPYKUMA 1-1 1 2- rpynn NpunoxeHns B, BbINOMHEHHbIX U3 KUMSLWEn cTtanu
TOMWMHON CBbiWwe 12 MM W SKCNAyaTUpYlOWWXCA Mpyu  oTpulaTesibHbIX
Temneparypax).

Mecta ot6opa npo6 AnA OMpeaeneHVst MepeqmucrieHHbIX rokasarereil,
KONMMYeCTBO Npo6 U HEOBGXOAUMOCTb YCWIEHWS MECT BbIPE3KW YCTaHaBnvBaeT
opraHu3auus, Npon3BoasLas 06CnefoBaHe KOHCTPYKLIA.

18.2.3 VccrnegoBaHusi M UCMbITaHUs MeTannia KOHCTPYKLWIA, U3rOTOBIEHHbIX [0
1932 r., crnegyeT NpoBOAUTL B CMELManmanpoBaHHbIX Hay4YHO-UCCIIE[0BaTENbCKMX
MHCTUTYTaX, i€ KPOMe CBOWCTB MeTasria ycTaHaBnmMBaeTcsi cnocob npoun3soacTsa
cTanu: NyanMHroBas, KoHBepTepHasi ¢ NpoayBKoW Bo3AyxoM (GeccemepoBckast unm
TOMacoBckasi), MapTeHOBCKas Unv aneKkTpocTarb.

18.2.4 PacyeTHble COMPOTMBMEHUSI NpokaTa, TrHYTbIX npodmrnen u Tpyb
COXpaHsieMblX KOHCTPYKLMWIA crieflyeT HasHavaTb cornacHo TpebosaHusim 6.1, npu

3TOM 3HaYeHus! R}.n, Ryn W ¥y CRegyeT npuHMMaTh:
ANa MeTanna KOHCTPYKLWIA, U3roToBMeHHbIX Ao 1932 r., - N0 norny4YeHHbIM npu
MCMbITAHUSX MUWHMManbHbIM  3HAYEeHUsIM Mpeaena Teky4ecTu U BPEeMEHHOro

COMPOTUBMEHUS, Ty =1,2;

R}. 0N NyASMHIOBOWM CTanu AOIkHO ObiTe He Gomnee 170 H/mmZ2, ans

KOHBEpPTEpHOW, MapTEHOBCKOM 1 anekTpocTanm - He 6onee 210 H/mm 2

ONa MeTanna KOHCTPYKLUIA, M3roToBreHHbIX nocrne 1932 r.:

a) npun Hann4un cemeq;MKaTa - N0 MMHUMAlbHbIM 3HAa4YeHUAM npeaena Teky4ecTun
N BPEMEHHOro COnpoTMBIIEHNA B TOCYAAPCTBEHHbIX CTaHOapTaxX U TeXHUYEeCKUX

YCMNOBUWSAX, MO KOTOPbIM U3rOTOBMIEHA AAHHAs METanmonpoaykums; tm =1,025 ana
npokara, WU3roTOBJIEHHOTO nolOCT 27772; , =1,05 pgnsa npokata,

narotosrieHHoro nocne 1982 r. no FOCT 380 n [OCT 19281; ¥y =1,1 - AN Bcero
ocTarbHOro npokara;

6) npu ortcytcTBMM cepTudmkata (Mo pesynbTaTaM WCCNEAOBaHW MeTanna
cormacHo 18.2.2, a Takke nNO cCBedeHMsIM O Buage npokata M BpeMeEHU
CTpouTenbCTBa CrieAyeT OnpefensTs MapKy CTarm U HOPMaTUBHBIN [OKYMEHT, NO
KOTOPOMY M3rOTOBMEeHa [aHHasi MeTarvionpoaykuus) - Mo MUHUMAIbHBIM
3HaYEHUsIM npefena TeKy4ecTU U BPEMEHHOTO COMPOTUBIEHWS B HOPMaTUBHOM

[OKYMEHTE 715 AaHHOM NPOoaYyKLUMKN, ¥, =1,1;

B) B Clly4asax Korga VI,C[eHTVIdDVILlVIpOBaTb CTanb He yaanocb, - N0 MUHUManbHOMY

pe3ynbTaTy UCMbITaHWUR, ¥y =1,1; R}. He [0/MKHO BbIThb 6onbLue 210 HiMm 2.

ﬂOI’IyCKaeTCH He NPoM3BOAUTb UCMbITaHNA MeTarnna KOHCprKuMVI, B 3rieMeHTax

KOTOPbIX HOPMasibHbIE HaNPsXKeHWs He Boilwe 165 HiMm2 .
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18.2.5 PacuyeTHble COMPOTWBMEHUS CBAapHbIX COEAMHEHWA  COXPaHsSeMbIX
KOHCTPYKLWIA, NOANEXALLWMX PEKOHCTPYKLIUM UMK YCUNEHWMIO, CrefyeT HasHayatb C
Y4ETOM MapKu CTanu, CBapoYHbIX MaTepuanos, BULOB CBapKU, MOTNOXKEHWS LLUBOB W
CMNocoB0oB UX KOHTPOTS, MPUMEHEHHBIX B KOHCTPYKLIUSIX.

anI OTCYTCTBUWN YCTAHOBIIEHHbLIX HOpMamMn HeOGXO,ElVIMbIX AaHHbIX AonycKkaeTca
npUHUMaTb:

ANS YINOBbIX WBOB Ry = Ry, = 0448y, ; 87 =07 u g, =1,0, cuuras npu

aTtom ¥, =0,8;

ANst PacTsHYTbIX CTbIKOBbIX LIBOB Ry =0,55R, B KOHCTpyKLMSX,

WU3roTOBMEHHbIX A0 1972 ., n Rw}. =0,85 R}. - nocne 1972 r. JlonyckaeTcs yTO4YHATb
HECYLLYy0 CMOCOBHOCTb CBapHbIX COEAWHEHWI MO pe3ynbTatam  WUCTbITaHui
06pasL 0B, B3ATbIX U3 KOHCTPYKLIUN.

18.2.6 PacuyeTHble COMpOTUBIEHUS CPe3y U pacTskeHUo GONTOB, a Takke CMATUIO
3MEMEHTOB, coeauHsieMblx BornTamu, crienyeT OnpeaensTb COMMacHo ykasaHusM
6.5. Ecnv HEBO3MOXHO YCTaHOBUTb KIlacC MPOYHOCTM GOMToB, TO 3HaYeHUs
pacyeTHbIX COMPOTUBMEHUA OAHOBONTOBLIX COEAVHEHW CrieayeT MpuUHUMaTh:

Rp: =150 H/MM2 n Ry =160 H/mm 2.

18.2.7 PacuyeTHble CONpOTUBIEHNS 3aKIENOYHbIX COEAMHEHNIA CriedyeT NpUHNUMaTh
no Tabruue 48.

Tabnvua 48
HanpspkeHHoe || YcnoBHoe pynna PacuyeTHoe COnpoTVBIIEHNE
COCTOSIHMe obo3HaveHre || coenuHeHus || 3aknenoyHoro coeauHenusi, H/mm
2
cpesy u || cmsaTuio
pacTshxeHuo coefiHAEeMbIX
3aKnenok 13 || anemeHTOB
cTanu Mapok
Ct2, 09ra
Ct3
Cpes B 180 220 -
R?‘S
C 160 - -
PacTtsxeHne R B,C 120 150 -
(oTpbIB i
rOIoBKM)
CmsaTtue B - - _
R,p R,p 2 2R},
C - - -
R,p 2 I,TR},
Mpumeyanns
1 K rpynne B cnegyeT OTHOCUTb COEOQVHEHMSI, B KOTOPbIX 3aKIenku
nocTaBrneHbl B OTBEPCTMS, CBEPIEHHbIE B CODPaHHbIX 3NEMEHTaxX UM B AeTarnsx
no KoHAykTopawm; Kk rpynne C - coeQuHeHUsi, B KOTOPbIX 3aKMenku nocTaBreHbl B
OTBEPCTWS,, NPOAABIIEHHbIE UM CBeprieHHble 6e3 KOoHAyKTopa B OTAEerbHbIX
netansix.

2 [Npy NpUMEHeHWN 3aKnenoK ¢ NoTanMHLIMU UMK NOMYNOTalHLIMW FOfloBKaMM
pacyeTHbIe CONPOTUBIIEHNS 3aKNENOYHbIX COEANHEHWI CPe3y U CMSATUIO criedyeT
MOHWKaTb YMHOXeHVWeM Ha KoaddmumeHT 0,8. PaboTa ykasaHHbIX 3akrenok Ha
pacTshkeHne He JoMnycKaeTcs.
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Ecrm B MCMONHWTENbHON AOKYMEHTauMM OTCYTCTBYIOT ykasaHusi o criocobe
obpa3oBaHusi OTBEPCTUIN U MaTepuarne 3aknenok 1 YyCTaHOBUTb UX MO MMEOLLMMCS
[aHHbIM He MPEeACTaBMsieTCsl BO3MOXHbIM, pacyeTHble COMPOTUBIEHWUS crepyet
npvHUMaThb no Tabnuue 48 kak Ans coeavHeHU Ha 3aknenkax rpynnsl C U3 ctanm
mapku CT2.

PacueT 3aknenoyHbix coeanHeHun cnegyeTt BbIMNOJHATL COrnacHoO cbopmynawl

14.2.9, npunumast Ry, = Rpg; Rpy = Rp; Ry =Ry Ay =y = 4, = 078547 ;

v =1, dp =d,.

18.3 YcuneHue KOHCTPYKLUUNA

18.3.1 KoHCTpyKUMKW, IKCMNMyaTMpyeMble MNpU MOSIOKUTENbHON TemnepaTtype W
M3rOTOBMEHHbIE U3 KUMSALLEN MarioyrnepoancTon cTanu, a Takxke u3 Apyrux crtanen,
y KOTOpbIX MO pe3ynbTaTaM WCMbITaHWA 3HAYeHWst yOapHOW BSASKOCTU  HMbKe
rapaHTUPOBaHHbIX TOCYAAPCTBEHHbIMX CTaHAapTamyM Mo CcTanam  And  rpynn
KOHCTPYKLMIA B COOTBETCTBUM C TpeboBaHWsiMM npunoxeHust B, He noanexar
YCUINEHWUIO UM 3aMEHe MPU YCIOBWW, YTO HAMPSXKEHWST B ANieMeHTax 13 aTux ctanen
He OyayT MpeBblllaTh 3HAYEHWI, WMEBLLMXCS [0 PEKOHCTpyKuun. PelueHne ob
MNCMNOMb30BaHWN, YCUMEHWUN UM 3aMEeHe 3TUX KOHCTPYKLMIA, eCriv SKChnyaTaums ux
He OygeT COOTBETCTBOBAaTb YKa3aHHOMY YCIIOBMIO, criedyeT MpuUHUMaTb Ha
OCHOBaHWM  3aKMOYEHUs1  CneuuanmsMpoBaHHOTO  Hay4HO-UCCNeoBaTenbCKOro
MHCTUTYTA.

18.3.2 PacueTHyl0 CXeMy KOHCTPYKUWMM criegyeT npuHMMaTtb C  Y4eToM
ocobeHHoCTEN ee AeNCTBUTENBbHOW paboTbl, B TOM YNCHE C YY4ETOM (DAKTUYECKUX
OTKIOHEHWIA FEOMETPUYECKON POPMbI, PA3MEPOB CEYEHUI, YCIOBUIA 3aKpEnneHns n
BbIMOJSIHEHWS! Y3I10B CONPSHKEHUS 3MEMEHTOB.

[MpoBepoyHble pacyeTbl 31IEMEHTOB KOHCTPYKLMA M UX COEAUHEHWI crieayeT
BbIMOSHATL C Y4ETOM OGHapyXeHHbIX AeeKTOB U MOBPEXOEHWUN, KOPPO3UOHHOTO
M3HOCca, (PaKTUYECKMX YCIOBUMA COMPSHKEHUS U onupaHus. PacyeT anemeHToB
[0MycKaeTCs BbIMOMHATL MO AeopMUPOBAHHON CXeMe, MPUHUMas npu 3TOM

KO3hMUMEHT ycrioBuid paboTbl ¥, = 1,0 Ans no3vumii 4 n 5 Tabnmubl 1.

18.3.3 KoHcTpykuumn, He ypoBneTBopsiope TpeboBaHusim 15.7.1-15.7.5, 17.2 n
pasgenoB 7-9, 11-14 a Takke TpeboBaHuam CM 20.13330 no orpaHW4eHunto
BepTUKanbHbIX NPOrMGOoB, AOMKHLI GbiTh, Kak NPaBUIIO, YCUMEHb! UM 3aMeHeHbI, 3a
MCKIOYEHUEM CIly4YaeB, yKasdaHHbIX B JaHHOM pasaerne.

OTKINOHEHUS OT rEOMETPUYECKOI POPMbI, PA3MEPOB SMEMEHTOB U COEAMHEHWIA
OT HOMMHasbHbIX, NpeBblwaroLme Aonyckaembie [OCT 23118 n CM 70.13330, Ho
He TMpensTCTBYIOLME HOPMaribHOW 3KCMiyaTauun, MOryT He YCTpaHsTbCA npu
ycroBun obecneveHnst Hecyluei CrnocoBHOCTUN KOHCTPYKLIUIA C y4eToM TpeboBaHuii
18.3.2.

(N3meHeHHas pepakuus, Mam. N 1).

18.3.4 [onyckaeTcs He yCUIMBaTb drieMeHTbl KOHCTPYKLWUIA, €CIN:

WX BEPTUKAIbHbIE U FOPU3OHTarNbHbIE MPOTMGLI U NEpPEeMELLEHNS NPEeBbILLAKT
npegenbHble 3HaveHus, yctaHoBneHHble CI_20.13330, HO He NpensaTCTBYIOT
HOpMaribHOW aKCMnyaTauun UCXOAS U3 TEXHONOMMYECKMX TpeboBaHuiA;

MX TMGKOCTb MpeBbILAET NpefernbHble 3HaYeHusl, ycTaHoBneHHble B 10.4, HO
OTKJIOHEHWSI MOSIOXEHNUSI KOHCTPYKLMIA He MPEeBbILAT 3HAYEeHWUI, YCTaHOBMEHHbIX
CM _70.13330, u ycunmst B aneMeHTax He OyayT Bo3pactatb B npouecce
,qaane|7||.|.|e|7| aKcnnyataumn, a Takke B Tex Ccny4vasax, Korga BO3MOXHOCTb
MCNONb30BaHNA TakUX 3IEMEHTOB NMpoBepeHa pacy4eToM Unu ncnbliTaHUAMW.

(N3meHeHHast pegakumsi, M3am. N 1).

18.3.5 Mpn ycuneHnnm KOHCTPYKLMA [OMyCKaeTCs Y4uUTbiBaTb BO3MOXHOCTb
NpeABapUTENIbHOTO HaMNPSKEHNS1 N aKTUBHOTO PErynvpoBaHUs YCUIWiA (B TOM Yucre
3a CYET CBapkW, W3MEHEHW A KOHCTPYKTMBHOW W pacuyeTHOW CXem), a TaKxke
ynpyronnacTudeckylo paboTy cTanmu, 3akpuUTUYEecKyld paboTy TOHKOCTEHHbIX
3MEMEHTOB 1 OBLLMBOK KOHCTPYKLIMIA B COOTBETCTBUM C [ENCTBYIOLLMMI HOPMaMU.

18.3.6 KoHCTpykuum ycuneHus u  MeTogbl €ro  BbIMOSIHEHUSI  [OIDKHbI
npegycMaTpuBatb Mepbl MO CHWKEHWIO  HeXenaTemnbHbIX  AOMNONHUTENbHbIX
necopMaLmin aNeMEHTOB B NPOLecce YCUreHus B CooTBeTcTBum C 4.3.5.

Hecyuiasi cnocoBHOCTb KOHCTPYKUMIA B MpoLiecce BbINOMHEHWst paboT no
ycuneHuto fomkHa obecneumBaTbCsi C Y4€TOM BRMSIHUA OCrnabrneHuin ceyeHuin
[OMNOMHUTENbHLIMY OTBEPCTUSIMU NOA GOMThI U BIUSIHWSE CBapKW.

B Heobxoammbix cny4vyasax B nepuon ycuneHus KOHCTPYKUUA OO0ImkKHa 6bITb
NONTHOCTbIO UMK YaCTUYHO pasrpyxxeHa.
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18.3.7 B KOHCTpPYKUWMSX 2-i, 3- 1 4-i rpynn (cornacHo , aKChnyaTupyembix npu
pacyeTHOM Temnepatype He Hwke MuHyc 45°C B  HearpecCUBHOW WM
cnaboarpeccuBHoi cpefe, Ans obecnevyeHnss COBMECTHOM paboThbl AeTanen
YCUMEHUS U CYLLECTBYIOLLEN KOHCTPYKLIUM [OMYyCKaeTCsl NPUMEHsITb NpepbIBUCTbIE
coraHroBbl€e LWBbI.

Bo Bcex crny4vasax nNnpMMeHeHus yrroBbIX LWBOB, Kak NpaBuIio, crieayeT HasHavaTb
MWHUManbHO HeoGXoauMble KaTeTbl. ﬂ,OI'IyCKaeTCﬂ KOHUEeBble Y4aCTKu LUBOB
NpPoeKTUpoBaTb C KaTeToMm 6onbwmnM, Yem Katet NPOMEXYTOYHbIX Yy4acTKoB, U
yCTaHaBnMBaTb UX pa3Mepbl B COOTBETCTBUM C pacHETOM.

18.3.8 Tllpu ycwuneHUM 3NEMEHTOB KOHCTPYKLUMWIA [OMycKaeTcs MNPUMEHSTb
KOMOVHUPOBaHHbIE COEAMHEHNSI: 3aKNenoYHble ¢ (OPUKLMOHHBIMU; 3aKMenoYHble ¢
6onTamu knacca TO4HOCTU A.

18.3.9 B anemeHTax rpynn KOHCTpyKuuin 1, 2, 3 umm 4 (cornacHo , NoABePXeHHbIX
npy YCWMeHWW HarpeBy BCIEACTBME CBapKW, pacyeTHOe HanpsbkeHue i He

AOIDKHO NpeBbilLaTh 3HaveHn 0,2 8y ; 0,4 8y ; 0,6 &y unm 0,8 8, cootBeTCTBEHHO.

HanpspkeHve ¢ 3 cnepyeT onpefenaTb OT Harpy3oK, AeVCTBYIOLWX BO BpeMsi
YCUINEHUs, ANA HEYCUIEHHOTO CeYeHUs C Y4eToM (PaKTU4ECKOro COCTOSHMS
KOHCTPYKLMIA (OCNabneHni CeYeHmnst, ICKPUBIIEHUI aneMeHTa 1 Ap.).

Mpu NpeBbILLEHNN YKa3aHHbBIX HaNPsHKEHUIA HEOBXOAUMBI Pa3rpy3ka KOHCTPYKLIMIA
UV noaBefeHNe BpeMEHHbIX orop.

18.3.10 MNpn pacuyeTe 3NEMEHTOB KOHCTPYKLUA, YCUIIEHHbIX MYTEM YBENMYEHUS
CeYeHusi, Kak MpaBumno, CrefyeT YyYnTbiBaTb pasHble PacyeTHblE COMPOTUBMEHMUS
MaTepuanoB KOHCTPYKLMM 1 ycuneHusi. [lonyckaeTcs npuHUMaTb OfHO pacyeTHoe
COMpPOTUBIEHNE, PaBHOE MEHbLUEMY U3 HUX, €CIIM OHW OTNMyatoTcsi He Boree Yyem
Ha 15%.

18.3.11 TMpu pacyeTe Ha yCTOMYMBOCTb 3NIEMEHTOB MPW LLEHTParibHOM CXaTum 1
ckaTum ¢ M3rmbom [onyckaeTcsi NpUHUMaTh ANst YCUIEHHOMO CEYeHWsl B LierioM
NpVBEAEHHOE 3HaYEeHNe PacyeTHOTO COMPOTUBIIEHNS, BblYKCTIsieMoe Mo dopmyrie

Ry g = Ryl (216)

roe R}. - pacuyeTHoe COMpPOTMBIIEHME OCHOBHOMO MeTanna, onpeaensemoe
cornacHo TpeboBaHusm 18.2.4;

k - k03hdMLMEHT, BblYMCTIIEeMbI MO hopmyre:
R R
pe|22fi- Al Al e - L) L (217)
Ry A Ay Ry VI

3pecb R}.a - pac4yeTHOe conpoTuBIIEHME MeTarnna yCuneHus;

A, I - COOTBETCTBEHHO NIoWaab Y MOMEHT UHEPLMM HEYCWUIEHHOTO CeYeHust
aremMeHTa OTHOCWUTENbHO OCKM, MEPNEeHAVKYMNAPHOM  MIIOCKOCTM  MPOBEPKU
YCTOWYMBOCTMY;

Ay, {; - TOXe, yCUNEHHOTO CEYEeHVs ANIEMEHTA B LIENOM.

18.3.12 PacyeT Ha NPOYHOCTb M YCTOMYMBOCTL SIIEMEHTOB, YCUIMEHHbIX CNocobom
YBEMMYEHNSI CeYEHUN, KaK MpaBwrio, credyeT BbIMOMHATL C YHETOM HamnpskeHWn,
CYyLIECTBOBaBLLMX B 3feMEHTe B MOMEHT YCWUreHus (C y4eToM pasrpysku
KOHCTPYKUWiA). Tlpy  3TOM CrieayeT  yyuTbiBaTb  HavarnbHble  UCKPUBIIEHUS
3MEMEHTOB, CMELLEHNe LEeHTPa TSHKECTU YCUMEHHOTO CEYEHUS U UCKPUBIEHWS,
BbI3BaHHbIE CBaPKOW.

MckpuBreHnst oT CBapkv Mpu NpOBEPKE YCTOWYMBOCTU 3SMIEMEHTOB NpU
LieHTpanbHOM CXaTuu M CxaTuu C M3MMBOM [oMyckaeTcsl yuuTbiBaTb BBEAEHWEM

[OMNOMHATENBHOTO Ko3dbdMLIMeHTa YCroBMiA paboTbl Y. zi = 0,8.

MpoBepKy Ha NPOYHOCTb SMEMEHTOB, ANs KOTopbiX cornacHo 18.3.10 npuHsTO
O[JHO pacyeTHOe COMpOTUBIEHMe, Kpome pacyeTa no dopmynam (50), (51) u (105),
[0MycKaeTCs BbINOMHATL HA MONHOe pacyeTHoe ycurve 6e3 ydeta HanpspkeHun,
CyLLeCTBOBaBLUMX [0 YCWUINEHWsi, a Mpu MpoBepke CTEHOK Ganok Ha MeCTHyto
YCTOWYMBOCTb  AOMYCKaeTCs UCMOMb30BaTb  AOMOMHUTENbHBLIN KON MEHT

ycroBuin pabotbl ¥z ai =0,8.

18.3.13 PacyeT Ha NMPOYHOCTb 3NIEMEHTOB KOHCTPYKLUI, YCUNMMBaeMbIX METOAOM
YBEINMYEHUS CEYEHUI, CrieyeT BbIMOHATL No dhopmynam:
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a) AN LEeHTParnbHO-PacTAHYTHIX CUMMETPUYHO YCUIMBAEMbIX 3MEMEHTOB - (5);

6) ANs LeHTparnbHO-CXaTbiX CUMMETPUYHO YCUMMBAEMbIX 3NIEMEHTOB
NAARy yarre) £1, (218)

rae ¥ = 0,95 - npn ycuneHum 6e3 ncnonb3oBaHWsi CBapKu

= 085-0.2504 /Ry - npu ycuneHun ¢ ncnon3oBaHmem CBapki;

B) Aansgd HeCUMMETPUYHO YyCUnMBaeMblX LEeHTPanbHO-PaCTAHYTbIX, UeHTparnbHO-
CXaTbIX N BHELLEHTPEHHO-CXaTbIX 3/IeMEHTOB

M, M
: [£+—xy+—‘vx]$l, (219)

R_y'YM'Yc A4 I I_y

rae iy = 0,95 Anga KoHCTpyKUmMi rpynnbl 1;

¥ = 1 ANA KOHCTPYKUMIA rpynn 2, 3 n 4;

npu M/(AR,) 20,6 cneayer npuHMMaTh i = Yi, 30€Cb Y Creadyer
onpenensiTb kak B oopmyne (218).

Marmbatoume momeHTsl 3, 1 M}. crnegyet onpedenaTtb OTHOCUTENbHO
MaBHbIX OCEN YCUINEHHOTO CEYEHUS.

18.3.14 [onyckaeTcs He ycwunMBaTb CYLIECTBYIOLME CTaslbHble KOHCTPYKLNK,
BbIMOSHEHHbIE C OTCTynneHwem ot Tpebosanwii 14.1.7, 14.1.10, 14.2.2, 15.1.1-

16.16, 17.8-17.11, 17.16, npu ycnosum, 4To:

* TekCT OOKYMeHTa COOTBeTCTBYyeT opurmHany. B n.15 He npuBoasTcs
n.n.15.1.1-15.1.3. - MNpumeyaHue nsrotoButens 6a3sbl JaHHbIX.

OTCYTCTBYIOT Bbl3BaHHble 3TUMWU OTCTYMMEHUSMU MOBPEXAEHNS 3NEeMEHTOB
KOHCTPYKLWIA;

MCKMIOYEHbI U3MEHEHUS1 B HEBNaronpusTHYlo CTOPOHY YCMOBUIA 3KCMnyaTaLum
KOHCTPYKLWIA;

HecyLlasi CMocoBGHOCTb W KECTKOCTb O0BOCHOBaHbl pPacvyeToM C Y4eTom
Tpe6oBaHuit 18.3.2, 18.3.4, 18.3.9;

BbIMOMHAOTCA MEPONPUATUSI MO NPEAYNPEXOEHUIO YCTanoCTHOrO U XpYnKoro
paspyLlleHnss KOHCTPYKLMIA, Ha KOTOpble pacnpocTpaHsalTca ykasaHunsa 12.1.1,
12.1.3 v pasgena 13.

Mpy BBINOMHEHWUM 3TWX YCIIOBUIA AMNsi NPOBEPOK YCTOMYMBOCTU LiEHTparibHO-
cXaTblX 3NEMEHTOB A0MYCKAeTCs NpUHUMAaTb TWM ceveHus "&" BMecTo Tuna "z "
(cm. Tabnmuy 7 v Tabnmuy .1 npunoxexus O).

MpunoxeHune A (cnpaBo4Hoe). NepevyeHb
HOPMAaTUBHbLIX JOKYMEHTOB

Mpunoxexve A
(cnpaBo4HoOE)

CM2.13130.2012 Cuctembl  npoTMBOMOXapHoW — 3awmTbl.  Ob6ecneyeHve
OMHECTOMKOCTU 0ObEKTOB 3awmThl. M3ameHeHve N 1

CI20.13330.2011 "CHwIM 2.01.07-85* Harpy3ku u Bo3aeiictaums"

CI128.13330.2012 "CHuIM 2.03.11-85 3awmra cTpouTenbHbIX KOHCTPYKLMIA OT
koppo3sumn"

CI135.13330.2011 "CHwl 2.05.03-84* MocTbl 1 Tpy6b!”
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CI143.13330.2012

CI70.13330.2011

CI1131.13330.2012

[OCT 380-2005

[OCT 535-2005

FOCT 839-80

[OCT 977-88

[OCT 1050-88

[OCT 1497-84

[OCT 2246-70"

[OCT 2601-84

[OCT 3062-80*

[OCT 3063-80*

[OCT 3064-80*

[OCT 3066-80*

[OCT 3067-88

[OCT 3068-88

[OCT 3081-80*

[OCT 3090-73*

[OCT 3822-79

FOCT 5264-80

[OCT 5915-70*

"CHulM  2.09.03-85  CoopyxeHusi NPOMBbILLIEHHBIX
npegnpuatTuia”
"CHuIM 3.03.01-87 Hecyuwme 7] orpaxgatoLume
KOHCTpYKLMN"

"CHwuIM 23-01-99* CtpouTenbHas knumartosnorns”

Cranb yrnepoaucTas 0bbIKHOBEHHOTO kadecTBa. Mapku

[MpokaT copToBOM M PACOHHLIN U3 CTanmu YrmepoancTon
06bIKHOBEHHOrO kadecTBa. ObLme TeXHUYeckme ycrnoBus

I'Iposo,qa HensonmpoBaHHble O5nA  BO34YLUHbIX TMHUA
aneKkTponepeaayn. TexHnyeckue ycnosua

OTnmBKM cTanbHble. O6LWe TEXHUYECKUE YCNOBUS

Mpokat copToBOW, KanMbpPOBaHHLIA, CO chelmanbHON
OTAENKON MOBEPXHOCTW U3 YrNepoaucToN KavyeCTBEHHON
KOHCTPYKLMOHHOM cTanm. O6Lume TexHUYeckue ycrioBumst

MeTannbl. MeTogbl UCNbITAHWI Ha pacTsXXeHne

I'Iposonm(a CTanbHasa cBapo4Has. TexHuyeckue ycnosua

CBapka meTannoB. TEPMUHbI M OnpefeneHnsl OCHOBHbIX
NOHATUIA

Kanat opuHapHon cBuBku Tuna JIK-0 KOHCTpyKLum
1x7(1x6). CopTameHT

Kanat opuHapHom cBuBkM Tuna TK  KOHCTpyKLuM
1x19(1x6x12). CopTameHT

Kanat opuHapHom cBuBkM Tuma TK  KOHCTpyKLuM
1x37(1x6x12x18). CopTameHT

Kanat pBoviHo# cBuMBkM Tuna JIK-0  KOHCTpyKLuM

6x7(1+6)+1x7(1+6). CopTameHT

KanaT cTanbHon ABoWHOW cBMBKU Tuna TK KOHCTPYyKL UK
6x19(1+6+12)+1x19x(1+6+12). CopTameHT

KanaT ctanbHom ABoWHOWM cBuBKM Tuna TK KOHCTpyKLuK
6x37(1+6+12+18)+1x37x(1+6+12+18). CopTameHT

Kanat pgBonHon ceBuBku Tuna  JIK-0
6x19(1+9+9)+7x7(1+6). CopTameHT

KOHCTPYKLM

KanaTbl cTanbHble. KaHaT 3akpbiTbli HECYLWMIA C OOHUM
crnoem 3eToobpa3sHoii NPOBONOKN U cepaeyHukom Tuna TK.
CopTtameHT

Mposoroka 6umeTannuyeckas cTanemeHas.
TexHn4eckue ycrosus
PyuHas pgyrosas cBapka. CoeauHeHus  CBapHble.

OCHOBHbI€ TUMbI. KOHCprKTVIBHbIe 3NEeMeHTbl U pasmepbl

[anku wecTurpaHHble knacca TouHocTH B. KoHcTpykuus u
pasmepbl
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[OCT 5927-70*

[OCT 6402-70*

[OCT 7268-82

[OCT 7372-79*

[OCT 7669-80*

[OCT 7675-73*

[OCT 7676-73*

[OCT 7798-70"

[OCT 7805-70*

[OCT 8050-85

[OCT 8713-79

[OCT 8724-2002

[OCT 8731-87

[OCT 9087-81*

[OCT 9150-2002

[OCT 9454-78

[OCT 9467-75"

[OCT 10157-79*

[OCT 10605-94

[OCT 10705-80

[OCT 10706-76

FOCT 10906-78*

[ankun wecTurpaHHble knacca ToMHocTU A. KOHCTpYyKLUMA v
pa3mepsbl

Laibbl Npy*u1HHbIE. TexHN4eckne yerosus

Cranb. MeTtoa onpegeneHnst CKIOHHOCTU
MeXaHW4eCKOMY CTapeHWo MO WCMbITaHWIO Ha yAapHbI
n3rmb

K
n

I'Iposono»(a cTanbHas KkaHaTHas. TexHu4eckme ycnosua

KaHat pBonHoi cBuBkM Tuna JIK-PO  KOHCTpyKLMK
6x36(1+7+7/7+14)+7x7(1+6). CopTameHT

KanaTbl cTanbHble. KaHaT 3akpbiTbii HECYLWMIN C OOHUM
CrnoeM KIVHOBWAHOW M OAHWMM CroeM 3eToobpasHon
NpOBOSIOKM 1 cepaeyHnkom Tuna TK. CopTameHT

KaHaTbl cTanbHble. KaHaT 3akpbITbli HECYLLMIA C OBYMSsI
CMosSIMUA  KIIMHOBMAHOW W OQHUM Croem 3eToobpasHon
NpOBOSIOKM U cepaeyHukom Tuna TK. CopTameHT

BonTbl € LWecTUrpaHHOW ronoBKOW Knacca ToyHocTu B.
KoHcTpyKumMs 1 pa3mepbl

BonTbl C LecTUrpaHHOM roOMoBKOM Knacca TOYHOCTU A.
KoHCTpyKumMs n pasmepbl

[OByokucb  ymepopga  rasoobpasHas M kgKas.

TexHuyeckune ycrnosusa

Caapka noa dnocoM. CoenHeHust cBapHble. OCHOBHblE
TUMbI, KOHCTPYKTUBHbIE 3MEMEHTLI U pa3mepsbl

OCHOBHble  HOpPMbI  B3auMo3ameHsiemocTn.  Pe3bba

meTpuyeckasi. qnameTpsbl 1 Lwarm

Tpybbl cTanbHble 6eclloBHble ropsiyenedopMMpoBaHHbIe.
TexHn4eckme ycrnosus

Pniockl CBapoO4Hble NnnaBlieHble. TexHuyeckue ycnosua

OCHOBHble  HOpPMbl  B3aumo3ameHsiemocTu.  Pe3bba

meTpuyeckas. Mpodmnb

Metannbl. MeTop ucnblTaHus Ha yAapHbl 13rub npu
MOHWXEHHBIX, KOMHATHOW W MOBBbILLEHHbLIX TemnepaTypax

OneKkTpoAbl MOKpbITbie MeTannMyeckue Ans  pyyHOR
[OYroBOM CBapKM KOHCTPYKLMOHHBLIX U TEMnoyCTONYMBbIX
ctanen. Tunbl

AproH razoo6pasHbIf 1 XUAKUA. TEXHUYECKME YCIIOBUSA

[aliku WwecTurpaHHble ¢ AMaMeTpoM pe3bbbl CBbile 48 MM
Knacca ToqHocTH B. TexHuueckue ycrnosus

Tpybbl  cTanbHble  3MeKTpPoCBapHble.  TexHuyeckue
ycrnosus
Tpybbl  CTamnbHble  3NIEKTPOCBApPHbIE  MPSMOLLOBHbIE.

TexHuyeckune TpeboBaHusi

LLlanbbl Kocble. TexHn4Yeckue ycrnoBust
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[OCT 11371-78*

[OCT 11474-76

[OCT 11533-75

[OCT 11534-75

[OCT 14637-89

[OCT 14771-76

[OCT 14776-79

[OCT 14954-80

[OCT 16523-97

[OCT 17066-94

[OCT 18123-82*

[OCT 18126-94

[OCT 18901-73*

[OCT 19281-89

[OCT 19425-74

[OCT 21437-95

FOCT 21780-2006

[OCT 23118-99

[OCT 23518-79

FOCT 24379.0-80

FOCT 24379.1-80*

Laibbl. TexHndeckme ycnosus

Mpodwmnun cTanbHble rHyTble. TexHn4eckne ycnosus

ABTOMaTU4eCKas u nonyaesToMaTu4eckasa gyrosas cBapka
nog (bﬂlOCOM. CoenuvHeHnus CBapHble nog OoCTpbiMKU U
TynbiIMW  yrmamu. OCHOBHbIE  TUMbI, KOHCTPYKTUBHbIE
3NieMeHTbl U pasmepbl

PyQHaﬂ gyrosasa CBapka. CoeavHeHus CcBapHble noa

ocTpbIMM U TynbiMu  yrmamu.  OCHOBHble  TUMbI,
KOHCTPYKTUBHbIE 31IEMEHTbI 1 pa3mepsbl
[MpokaT TONCTOMMCTOBOW W3  YIMEepoaMcTon  cTanm

06bIKHOBEHHOTIO KayecTBa. TexHnyeckne ycnosusa

Llyrosaﬂ CBapKa B 3alWMTHOM rase. CoeaunHeHnns CBapHbIe.
OCHOBHbI€E TUMbl, KOHCTPYKTUBHbIE 3N1IEMEHTbI 1 pa3Mepbl

,D,erBaﬂ cBapka. CoenunHeHus CBapHble To4Ye4Hble.
OCHOBHbI€E TUMbl, KOHCTPYKTUBHbIE 3NIEMEHTbI 1 pa3Mepbl

Kanat pgBonHonm cBuBkM Tuna JIK-P KOHCTpyKLuM
6x19(1+6+6/6)+7x7(1+6). CopTameHT
[MpokaT  TOHKOMMCTOBOW U3  YrNepoaucToi  cTanm

KayeCTBEHHON U  OObIKHOBEHHOIO
HasHa4yeHus. TexHn4eckne ycnosus

KayecTBa 06LLero

lMpokaT  TOHKONMMCTOBOW U3  CTanM  MOBbILLEHHOW

MPOYHOCTU. TexHuyeckune ycnosua

LWainbbl. ObLme TeEXHUYECKME YCIoBUsS

Bontbl n ranku ¢ pguametpoMm pesbbbl CBbile 48 MM.
O6Lwpe TexHUYeCKMe ycroBus

KaHaTbl cTanbHble. KaHaT 3aKpbITbil HECYLWMI C OBYMs
CriosiMM 36TOO6Pa3HOM MPOBOMOKM M CEpAEYHUKOM Tuna
TK. CoptameHT

MpokaT w©3 cTamm nOBbIWEHHON npoYHocTn. Obume
TexXHUYecKme ycroBus

Bankn  AByTaBpoBble M LWBenfepbl  CTarbHble
cneuwnanbHble. CopTameHT

Cnnasbl LIMHKOBbIE AHTUPUKLIMOHHBIE. Mapkn,
TexHu4Yeckne TpeboBaHNs 1 METOAbI UCNbITaHWI

Cuctema obecneyeHns TOYHOCTU  TEOMETPUHECKUX
napameTpoB B CTpouTenbcTee. PacyeT TouHOCTM
KoHCTpyKUMM  cTanbHble  CTpOUTEMbHbIE. Obuwpe

TeXHM4YeCKune ycrosus

Ll,yroaaﬂ CBapKa B 3alUMTHbIX rasax. CoeJ:leeva CBapHble
nog OcCTpbiMM U TynbiMW  yrmamMu. OCHOBHbIE  TUMbI,
KOHCTPYKTUBHbIE 3NEMEHTbI U pa3mepbl

BonTbl dyHaaMeHTHblE. OBLLMe TEXHUYECKUE YCITOBMUS

BonTbl dyHaameHTHbIe. KOHCTpYyKUMSA 1 pa3mepsbl
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[OCT 24705-2004

[OCT 24839-81

[OCT 25546-82

[OCT 26271-84

[OCT P 54257-2010

[OCT 27772-88

[OCT 28870-90

[OCT 30245-2003

[OCT P NCO 857-1-

2009

[OCT P NCO 898-1-

2011

FOCT NCO 4759-3-
2009*

OCHOBHble  HOpPMbI  B3auMmo3ameHsiemocTu.  Pe3bba
meTpuyeckasi. OCHOBHbIE pa3mepsbl

KoHCTpyKuMn cTpouTenbHble cTarnbHble. PacnonoxeHue
OTBEPCTWI B NPOKaTHbIX Npodmnsix. Pasmepsbl

KpaHbl rpysonogbemMHblie. Pexvimbl paboThbl

MpoBonoka  mopowkoBas  AnNs  AYroBOW  CBapku
YINEPOAUCTbIX U HU3KOMErMpOBaHHbIX cTanen. Ob6uye
TEXHUYECKUe YCroBusl

HapexHoCTb CTpOUTENbHBLIX KOHCTPYKLMA U OCHOBAHWIA.
OCHOBHbIe NonoXeHust n TpeboBaHust

MpokaT AN cTpouTenbHbIX  KOHCTPYKuMA. Ob6uwme
TEXHWYEeCKne ycrnoBus

Cranb. Metogabl ncnbITaHus Ha pacTsbkeHne
TONCTONMMCTOBOIO NpokaTa B HanpaBIieHN TOMNWMHbI

Mpodmnn  cTanbHble rHYTble 3aMKHYTble  CBapHble
KBajpaTHble W MPsSIMOYrofibHble ANt CTPOUTESbHBLIX
KOHCTPYKLMIA. TeXHU4ecKune ycrosms

CBapka U poAcTBeHHble npouecchl. CroBapb. YacTb 1.
Mpouecchbl cBapkun MeTannoB. TepMuHbl 1 onpeaeneHns

MexaHuyeckne CBOWCTBA  KpeneXHbiX u3germi  u3
YIMEepPOAUCTBIX U NErMpoBaHHbIX cTanen. Yactb 1. bonThl,
BUHTbI W LLMNWMBKU YCTAHOBIEHHBIX KIACCOB NMPOYHOCTU C
KPYMHBIM 1 MEMNKWM LLIaroM pe3b0bl

M3penna kpenexwble. [onycku. Yacts 3. [nockue
Kpyrble Wwanbbl ans 6onTtos, BMHTOB M raek. Knaccel
ToyHOoCTM AN C

* BeposiTHO, owwmbka opurvHana. Cnegyet uutate: [OCT P UCO 4759-3-
20009. - MpumeyaHve narotoBuTens 6asbl AaHHbIX.

[OCT P NCO 8992-

2011

[OCT P UNCO

17659-2009

[OCT P 52628-2006

FOCT P 52643-2006

[OCT P 52644-2006

[OCT P 52645-2006

FOCT P 52646-2006

Mapenna kpenexHble. O6uwme TpeboBaHus ans 6onTos,
BWHTOB, LUNWIEK U raek

CBapka. TepMuHbl  MHOMOAI3blYHble ANl CBapHbIX
coeanHeHNn

["ankn. MexaHn4eckune CBOMCTBA U METOAbI UCMbITAHWIA

BonTbl M raiku  BbICOKOMPOYHblE W Waibbl  Ans
MeTanmmM4Yecknx KOHCTpyKuun. Obume  TexHuyeckue
ycnoBus

BonTbl  BbICOKOMNPOYHblE C  LUECTUNPAHHOW TONOBKOM C
YBENMYEHHbIM Pa3MepoM Mof, KIod AN MeTannmMyeckux
KOHCTPYKLWiA. TEXHUYECKMe YCrioBus

[aiikn BbLICOKOMNPOYHbIE LECTUTPaHHbIE C YBENMUYEHHbLIM
pa3MepoM Mof KoY A MeTaryiMyYecknx KOHCTPYKLIMA.
TexHn4yeckue ycrosus

a6kl K BbICOKOMPOYHBIM GONTam Ans MeTanmMyeckux
KOHCTPYKLMiA. TEXHUYECcKMe yCrioBust
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[OCT P 54257-2010 HapexHOCTb CTPOUTENbHbIX KOHCTPYKLUA U OCHOBaHUNA.
OCHOBHbIe NonoXeHust n TpeboBaHust

MpunoxeHnue A (M3meHerHas pegakums, Usm. N 1).

MpunoxeHune b (cnpaBo4Hoe). OCHOBHLIE
OyKBeHHble 0603HaYeHUs1 BeNU4YUH

Mpunoxexve b
(cnpaBo4HoE)
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A - nnowaab ceveHus 6pyTTo;

Ay, - NNOWAAL ceveHusi GorTa HeTTo;

A4 - nrowanb ceyeHust packocos;

ﬂf - Mnowaab cevyeHus norku (nosica);

A, - nnowagb ceyeHns HeTTo;

A, - nnowagb ce4yeHns CTEeHKH;

Ays - NMOWAAL CEeYEHUs MO METanNy YITOBOrO LWBa;

A, - NNOWaAL CeYEHVs MO MeTaruly rpaHuLbl CriraBrieHNst;
£ - Moayrnb ynpyrocTu;

F -cuna;

& - Mmopynb caBwura;

{ - MOMEHT UHepLumn ceveHns 6pyTTo;

{3 - MOMEHT MHEPLIUN CeYEHVs BETBY;

Iy {4 - MOMEHTBI MIHEPLIMM CEYEHUS MOSICa U PACKOCOB hepMbl;
I, - MOMEHT uHepLun cevenns pebpa, NnaHku;

441 - MOMEHT MHepLUN CeveHusi POAOIBHOTO Pebpa;

{4 - MOMEHT MHEpLUM NPV CBOBOAHOM KpydeHUM;

I:; 1) - MOMEHTBI MHEpLMN CeueHIst GPYTTO OTHOCUTENBHO OCel x —x U Y ~Y
COOTBETCTBEHHO;

I, yn - 7O Xe, CeveHNs HETTO;

15 - CEKTOPUAmbHBIM MOMEHT UHEPLIMN CEYEHNST;

M - MOMEHT, N3rvbatoLLmii MOMEHT;

M,; M) - MOMEHTbI OTHOCUTENBHO OCEil X ~ X 1 Y~ COOTBETCTBEHHO;

N - npopornbHas cuna;

N3 - QONONHUTENBHOE YCUnne;

MNym - NPOLONbHAA CUMa OT MOMEHTA B BETBM KOSMOHHbI;

{' - nonepe4Has cuna, cuna casura;

(4. - ycrioBHas nonepeyHas cura s COBANHUTENbHBIX STIEMEHTOB;

{; - ycroBHas rnonepeyHasl Cwura, MPUXOASLIASCA Ha CUCTEMY MIaHoK,
PacnoNoOXeHHbIX B OAHOW NIOCKOCTY;

Ry, - pacyeTHoe COMpoTMBIIEHNE PaCTSHKEHWNIO (PyHOAMEHTHbIX 60ITTOB;

Ryp - pacyeTHoe CoMnpoTMBIIEHNE PaCcTSHKEHUIO BbICOKOMPOUHbLIX GONTOB;

Ryp - pacyeTHoe CONpOTUBIIEHNE CMSITUIO OfHOGOITOBOTO COEAMHEHNS;

Ry, - pacyeTHOe COnpoTHBIEHWE CPedy OLHOBOMTOBOMO COEANHEHUS;

Fyp; - pacyeTHOE COMPOTUBIEHNE PACTSHKEHUIO OGHOBOITOBOTO COEAVHEHMST;

Rpyn - HOPMaTVBHOE COMPOTMBIIEHWE CTanM GONTOB, MPUHUMAaEMoe PaBHbIM
BPEMEHHOMY COMPOTVBIEHWIO @, MO  [OCYAAPCTBEHHLIM —CTaHAapTam U

TEeXHUYECKNM YCIioBUAM Ha 6onTbl;

Ry, - pacyeTHOe ConpoTuBIieHne pacTsxkeHnio U-06pasHbix 6onTos;



R@,}.n - HOpMaTWBHOE COMPOTUBIEHWE cTamm GONTOB, MPUHUMAEMOE PaBHbLIM
npegeny TeKy4yecTu o, MO roCyAapCTBEHHbIM CTaHAapTaM U TeXHUYECKUM
ycrioBusiM Ha 6onNTbI;

R.; - pacyeTHOe COMpPOTMBIIEHWE AMAMETParibHOMY CXaTUio KaTKoB (mpu
CcBOBOAHOM KacaHuu B KOHCTPYKLMUSIX C OrPaHUYEHHON MOABWKHOCTLHO);

gy - pacyeTHOE COMPOTUBIEHNE PACTSHKEHMIO BbICOKOMPOYHOM MPOBOSOKH;

Ry - pacueTHoe COMPOTUBIIEHWE MECTHOMY CMSTUIO B LIMIMHAPUYECKMX
LapHupax (Landax) npu NNOTHOM KacaHuu;

Ry - pacueTHoe COMPOTUBIIEHWE CTaNM CMSTUIO TOPLIEBOIN MOBEPXHOCTM (Mpw
Han4mUy NPUTOHKM);

R, - pacyeTHOe COMPOTUBIIEHWE CTanmM CABUNY;

£, - pacyeTHOe COMPOTUBIIEHME CTarM PacTsHKEHWIO, CxaTwuio, M3mby no
BPEMEHHOMY COMNPOTUBIIEHUIO;

Run - BpeMeHHOe  conpoTuBrieHWe - ctanu, npuHUMaemoe paBHbIM
MWHUManbHOMYy 3Ha4eHWo o, MO rocyAapCTBEeHHbIM CTaHAapTaM U TeXHUYECKUM
YyCrioBusAM Ha CTalb;

Rv - pac4eTHOe conpoTUBIEHME CTanun yCcTanocTu,

Rys - pacueTHoe COMPOTMBMIEHME YITIOBLIX LWBOB CpPe3y (YCMOBHOMY) MO
MeTanny LuBa;

R,y - pacyeTHOe COMPOTMBIIEHME CTbIKOBbIX CBapHLIX COEAMHEHUI
pacTsKeHWIO, CxXaTuto, U3rvby No BpeMeHHOMY COMPOTUBIIEHWIO;

Rwun - HOpMaTMBHOE COMnpoTMBIiEeHWE MeTamna wBa no BpeMeHHOMY
CONPOTUBIIEHNIO;

Rws - pac4eTHOe ConpoTUBIIEHME CTbIKOBbIX CBAPHbIX COEeAVHEHNN casury;

Rw}. - pacyeTHOoe COonpoTuBfieHMe CTbIKOBbIX CBapHbIX coefiMHeHNn
PaCTAXEeHUIO, CXaTuto, I/I3I'I/I6y no npeaeny TeKky4ecTu,

Ry; - pacyeTHoe COMPOTMBIEHWE YITIOBbIX LUBOB Cpe3y (YCrOBHOMY) Mo
MeTanny rpaHuLbl CraBrieHus;

Ry - pacueTHoe COMPOTUBMEHME CTanM pPacTsHKEHUIO, CxaTwio, u3mby Mo
npegeny Teky4ecTy;

R}.f - TO e, Ans nonku (nosica);
R}.w - TO Xe, ANs CTeHKY;
R}.n - Mpeaen Teky4ecTu cTanu, NpUHUMAaeMblii paBHbIM 3Ha4YeHWo npegena

TeKy4ecTu o, Mo rocyaapCTBeHHbIM CTaHAapTaM U TeXHUYECKUM YCroBUAM Ha
cTanb,

& - cTaTU4ecKuii MOMEHT CABWIraeMon YacTu CeveHust BGpYTTO OTHOCUTENbHO
HEeNTparnbHOW ocu;

Wy; W, - MOMEHTBI COMPOTUBIIEHNS! CEYEHNS BPYTTO OTHOCUTENBHO OCEN X = X
1 Y =) COOTBETCTBEHHO;

WE ) W} - MOMEHTbl COMPOTUBIIEHUA CeYeHua Ond cxKaTom n pacmHyTon nonkn
COOTBETCTBEHHO;

Wi s Wyn - MOMEHTbI COMPOTUBIIEHUS CEHEHMS! HETTO OTHOCUTENLHO OCeil % — x
MY ¥ COOTBETCTBEHHO;

b - WMpUHa;

byr - pacueTHas WUpKHa;

f?f - LWMpWHa norku (nosica);

&, - WvpMHa BbICTYNatoLLen YacTu pebpa, ceeca;

Ty C}. - KOSq)q)VlLlVIeHTbI Ana pacyeta C y4eTOM pas3BUTUA NNacTU4eCKnx



nAedopmaumit npy u3rmbe 0THOCUTENbHO ocen x — x, ¥ ~¥ COOTBETCTBEHHO;

4 - anameTp otBepcTUs 6onta;

dy - HAPYXHBIN AuameTp cTepxkHs 6onra;

2 - OKCLLEHTPUCUTET CUIbl;

% - BbICOTa;
kgf - pacyeTHas BbiCOTa CTEHKMU;

kw - BbICOTa CTEHKMU;

i - paguyc UHEPLIMM CeYeHust;
Iyin - HAMMEHBLLMIA Paguyc VHEPLIK CeYeHNsT;

iy i}. - paguyCbl WHEPUMW CeYeHUs OTHOCUTENbHO ocew x—x un ¥ ¥

COOTBETCTBEHHO;
k¢ - kaTeT YrnoBoro Wea;
! - onvHa, nponer;
I, - ArMHa CTOMKM, KOMOHHbI, PACcMopKM;
I3 - AnuHa packoca;
lyf - pacueTHas AnvHa;
;- AVMHA naHesny nosica epMbl UM KOSIOHHbI;
{; - AnNVHa NnaHkw;
I,y - ANWHa CBapHOrO LUBA;

Iy; 4y - pacyeTHble [NMHbI 3MIEMEHTa B MIOCKOCTSIX, MEPMEHAMKYNISIPHBIX OCSM
x—x MY ™Y COOTBETCTBEHHO;

# - OTHOCWUTErbHbI 9KCLIeHTpUCUTET #2 = 24/ I, ;
7 - paguyc;

¢ - TONWMHa;

¢ - TONMUWMHA NOJK (Nosica);

£, - TOMLMHA CTEHKY;

¢ - OTHOLLEHME NIOLLAAEi CeHeHUi NoMkK (Nosica) v cTeHkn &y = A/ A,

ﬁf; ,82 - KOSd)q)MLlMeHTbI AOns pacdeTa YrmoBoOro wBea COOTBETCTBEHHO MO
MeTanny wsea 1 no Mmetanny rpaHulbl cnraBneHns,

¥y - KOIHMLMEHT yCroBuii paboTbl 6ONTOBOTO COEAMHEHUS;

¥e - k03hAULMEHT ycrnoBuin paboThbl;

F5 - KO3MUMEHT HAAEXKHOCTY MO HarpysKe;

Fm - KOIMUMEHT HAAEXHOCTH MO MaTepuarny;

Fn - KOIMUNEHT HAAEXKHOCTU MO OTBETCTBEHHOCTY;

Yu - KOIGMUMEHT HAAEXKHOCTU B pacyeTax Nno BpeMeHHOMY COMPOTUBIIEHMIO;

¥; - KO3MPMUNEHT HAOAEXKHOCTN NO YCTONYMBOCTU CUCTEMBI;

7 - KO3PMUMNEHT BIMSIHUSA POPMbI CEYEHWS;

X - mBKOCTb h =iy /i

% - ycrnoBHas rmbkocTb = }\qu_y ! ;



}\gf - NnpuBegeHHas rMbkocTb CTEepPXXHA CKBO3HOIo ceveHus;

>\gf - YCnoBHas npuvBeaeHHasa rMbKkocTb CTepXXHA CKBO3HOMo ce4veHus

N = A Ry 1B
% - yoriosHas mBKocTb ceeca nosica 7 = (e fff)m;
51 - YCIIOBHAs IMBKOCTb NOsicHoro nMcTa M1 = (Br 1 fff)m;
Ty - YCHIOBHAS MBKOCTb CTEHKM P = (gr fﬁw)m;

*yf - NpeAenbHas ycrnosHas MGKOCTL CBECa Nosica (MOSICHONo MnCTa);
Faw - IPEOEMNEHAS YCHOBHAA MBKOCTL CTEHKM;

Hys 3\}. - pacyeTHble MTMBGKOCTW 3nemMeHTa B MIIOCKOCTSIX, NepneHauKynsipHbIX
ocaM x —x n ¥~V COOTBETCTBEHHO;

|o] - aGconioTHast BemMUMHa HOPMANBHOTO HAMPSHKEHMS;
Tjse - MECTHOE HaMPsHKEHNE;

Tys 0}. - HOpMaribHble HanpsXeHus, napannenbHble ocam x—x n ¥~ ¥
COOTBETCTBEHHO;

T - KacaTernbHOe HanpshxeHue;
¥ - KOA(PAMLMNEHT YCTONYMBOCTM NPU LIEHTPATIbHOM CXaTUK;
P13} - KOIPMLMEHT YCTONYMBOCTU MPU CXaTUK,

@5 - KOAAMUMNEHT YCTONYMBOCTM NpU n3rnbe;

©y - KOA(PPULIMEHT YCTONYMBOCTM NP CXATUM C U3rMBOM;

Payp - KOIMLIMEHT YCTOMYMBOCTY NPU CXATUN C M3TMGOM B ABYX MIOCKOCTAX.

MpunoxeHune B (cnpaBo4yHoe). MaTtepuanb! ans
CTaNnbHbIX KOHCTPYKLUW U UX pacyeTHble
COMpoOTUBIEHUA

Mpunoxexve B
(cnpaBo4HoOE)

pynnbi cTanbHbIX KOHCTPYKLMMA



Mpynna 1. CBapHble KOHCTPYKLMM* NMUBo nx anemeHTbl, paboTatoume B ocobo
Tsenbix  ycrnosusix  (cornacHo FOCT 25546), B TOM 4uCne MakcUmarbHO
CTECHSIIOLLMEe pa3BWUTME NnacTudeckux Aedopmaunii unu  noasepratoLmecst
HenocpefCTBEHHOMY — BO3AENCTBUIO  AMHAMUYECKUX*™,  BUOPaLMOHHBLIX  Unn
NoABWXHBIX Harpy3ok [noakpaHoBble 6arnku; Ganku paboumx nrowanok; 6anku
nyTeii MNOABMXHOTO  TPAHCMOPTA; 3NEMEHTbl  KOHCTPYKUMA  OYHKEpHbIX 1
pa3rpy3ouHbIX 3cTakad, HernocpefCTBEHHO BOCMPUHVMMAIOLLMX —HArpysku  OT
NOABWKHBIX COCTABOB; MMaBHble Hanku 1 pureny pam Npu AUHaMUYECKO Harpyske;
NpOreTHble CTPOEHWS TPAHCMOPTEPHbIX ranepei; hacoHKuU (epM; CTEHKMN, OKpaWiKu
[OHWLL,  KOMbLi@ >KeCTKOCTW, NraBalolme KpbllW, MOKPbITUS pe3epByapoB W
rasrornbaepoB; 6yHkepHble 6anku; 06onoykn napabonmuecknx 6yHKepOB; cTarnbHble
060mMoYkn CBOGOAHO CTOSILWMX ABIMOBbLIX TPYO; CBapHble chneuuanbHble onopbl
Gonbwmx nepexofoB NMHUA anekTponepegadn (BJ1) Bbicoton Gonee 60 Mm;
3MEMEHTbI OTTSDKEK MaYT U OTTSKEYHbIX Y3r0B).

* KOHCprKLI,I/Iﬂ nnn ee 3NIEMEHT CHUTaKTCA UMEeLWMMN CBapHble coedNHeHUs,
eCnM OHW pacronioXeHbl B MeCTax [AEeNCTBUSI 3HAYUTESNbHbIX PacYeTHbIX

pacTsamBatowyx Hanpsokeruin (¢ 2 0.3R, o > 03Rye  umm o > 03R,,) mmbo B
MecTax, (e BO3MOXHO paspylleHWe CBapHOTO COEAMHEHUs, Hanmpumep u3-3a
3HaYUTENbHBIX OCTATOYHBIX HAMPSHKEHWIA, YTO MOXET NPUBECTU K HEMPUrOLAHOCTU K
3KCNIyaTaumm KOHCTPYKLUM B LIESOM.

** KOHCTPYKLWMM OTHOCSATCS K NOABEPraloLMMCs BO3AENCTBUIO ANHAMUYECKUX
Harpy3oK, €cCrim OTHOLLEeHWe abCOMMOTHOrO 3HAYeHUs HOPMarbHOMO HamnpsKeHWs,
BbI3BAHHOTO ~ AMHAMWYECKOW  Harpy3koil, K CyMMapHOMY pacTsruBatoLemy
HanpsPKEHWIO OT BCEX Harpy3ok B TOM e ceveHun o > 0,2.

Mpynna 2. CBapHble KOHCTPYKUMM nmMbO WX 3nemeHTbl, paboTtatolme npu
CTaTUYECKON Harpy3ke Npu HanMyuy PacTAMMBaIOLLWMX HaNPsKeHWN [(epMbl; purenn
pam; 6arnku nepekpbiTUA U MOKPBITUIA; KOCOYpPbl NECTHWL,; OBOMOYKM CUMOCOB;
onopsbl BJ1, 3a ucknoyeHrem cBapHbIX onop 6ombLLMX NEPEXOA0B; ONOpPbI OLUMHOBKM
OTKPbITBIX ~ pacnpedernuTeNibHbIX — YCTpocTB  noactaHuuii  (OPY);  onopsl
TPaHCMOPTEPHbIX ranepen; NPOXeKTOPHbIe MayTbl; 3NEeMeHTbl KOMBWHUPOBaHHbIX
Orop aHTEHHbIX coopyxeHuin (AC) 1 Apyrve pacTsiHyTble, pacTsiHyTo-mu3rmbaemble u
n3rnbaemble dMEeMEHTbI], @ Takke KOHCTPYKLUMM U WX 3neMeHTbl rpynnbl 1 npu
OTCYTCTBUW CBAapHbIX COeAVHEHUI M Ganku MoABECHbIX MyTel U3 ABYTaBpOB MO
[OCT 19425 v [4] npy HanM4YMM CBaPHbIX MOHTaXHbLIX COEAUHEHWI.

(N3meHeHHas pepakuus, M3m. N 1).

Mpynna 3. CBapHble KOHCTPYKUMM §nMBO WX 3nemeHTbl, paboTaiowme npu
CTaTU4eCKON Harpyske, NMPEVMYLLECTBEHHO Ha CXaTue [KOMOHHbI; CTOMKM; OMOpHbIe
NAUTBI;  SMEMEHTbl HacTUna MNepekpbITUA;  KOHCTPYKUWUW, NoafepxvBaroLme
TexHonornyeckoe 06OpynoOBaHWE; BepTUKanbHble CBSI3W MO KOMOHHaM €

HanpsHKeHUSIMU B pacUeTHLIX CeueHnsx caasel cabille 0,4 &, ; aHkepHble, Hecylme
N crKcUpytoLLme KOHCTPYKLIMU (OMOpbI, pUrerin XecTkux rnonepeymH, dukcaTtopsbl)
KOHTaKTHOW ceTu TpaHcropTa; onopbl nop obopynosaHne OPY, kpome onop nog
BbIKMOYATENW; 3NEMEHTbI CTBOMOB U GalleH AC; KONMOHHbI 6ETOHOBO3HbIX 3CTakan,;
MPOrOHbI MOKPLITUA U ApYrMe cxaTble U CXaTo-u3rnbaemble dNEeMeHThI], a Takxe
KOHCTPYKLIMM U UX 3MEMEHTbI rpynbl 2 MPW OTCYTCTBUM CBaPHbIX COEAVHEHWIA.

Fpynna 4. BcnomoratenbHble KOHCTPYKLMM 30aHWA U COOPYXEHW (CBA3W,
KpOMe yKa3aHHbIX B rpynne 3; anemMeHTbl iaxBepka; NeCTHULbI; Tpanbl; NMoLWaaKu;
OrpaXaeHusi; MeTarmnoKOHCTPYKUMN KabemnbHbIX KaHaroB; BCrMoOMoOraTernbHble
3MeMeHTbI COOPYXKEHWIA 1 T.N.), @ TaKxXe KOHCTPYKLIUM U MX SNEMEHTbI rpynnbl 3 npu
OTCYTCTBUM CBapPHbIX COEANHEHMIA.

MpumeyaHus

1 MNpy Ha3Ha4YeHWM cTanm ONs KOHCTPYKLMA 30aHWA U COOpYXeHui | ypoBHS
orBeTCcTBEHHOCTM Mo [OCT 27751 HoMep rpynmbl KOHCTPYKUMIA credyeT
yMeHbLLaTb Ha eauHuLy (Ans rpynn 2-4).

2 Tpu TonuwmHe npokata ¢ >40 MM HOMep rpynnbl KOHCTPYKUWIA creayet
yMeHblUaTb Ha efuHuuy (ans rpynn 2-4); npu TonuwmHe npokata : £6 MM -
yBenumuuBaTb Ha eauHuly (ans rpynn 1-3).

Tabnumua B.1 - HasHayeHWe cTanm B KOHCTPYKLMSX Y COOPYKEHMSIX

Mapka ctanm no YcnoBusi NpUMEHEHUst CTarm  Npu  pacveTHoW
Temnepatype, °C
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C345, o9ra2c (3 (|1 (2 1f- 13 (13 [[21l- (4 [[4 ||2 |-
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0O6o3HayeHus!, NpuHATLIE B Tabnmue B.1:

3Hak "+" O3Ha4aeT, YTO AaHHyl CcTanb criedyer NPUMEeHsTb; 3Hak "-"
03HayaeT, YTo AaHHyl0 CTanb He criefyeT MpUMEHsTb; 3HaK "X" o3HayaeT, YTo
OaHHYl0 CTalb MOXHO MPUMEHSITb MPU  COOTBETCTBYIOLEM  TEXHUKO-
3KOHOMMYECKOM 0GOCHOBaHMN.

Mpumeyanus
1 Ans ctarm C345 n 09M2C paHbl kateropun TpebGoBaHWiA MO yAapHOW

BSI3KOCTW COOTBETCTBEHHO B umcrnmtene no FOCT 27772, B 3HameHaTerne - no
[OCT 19281.

2 TMpokaT M3 cTamm C Mpeaernom TekydecT Ry, 2390 Himm2 creayet
HasHayaTb cornacHo Tpe6oBaHuam Tabnumy B.3 n B.4

Tabnuua B.2 - Ctanm ansa Tpyo

Mapka FOCT | YcnoBne  npuMeHeHuss  cTamqM  NpU  pacyeTHow
cTanm Temnepatype, °C
(TonuwHa,
MM)
t2-45 -45% ¢ 2 -55 t<-55

ANS rPYNN KOHCTPYKLWiA

Berakn | FoCT  azwes [ +oewe [ smes || agmss || sgews [[apmes |- [|- [ 4o
(mo 4) 10705*

BCt3kn OCT |- F2F || 42 || - - - -
(4,5-10) 10705*

BCT3nc rocT Fxxx (| goxss || g owkn || x| gowen || ([ powss
(@0 5,5) ||10705*

BCt3nc roCT +6 +6 +6 - - +6 - - [[+6
(6-10) 10705*

BCt3cn |[OCT |- - - - +5 - -
(6-10) 10705*

BCt3nc FOCT - +4 +4 - - +4 - -
(5-15) 10706**
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BCt3cn roCcT
(5-15) 10706**

20+ roct |+ |+ |- - - - - -l

ograc|lrocT |+ |+ |- |+ e - |- |-

* I'pynna B no Tabnmue 1 COCT 10705.
** ['pynna B ¢ gononHutensHeiMun TpeboBaHusMmu no 5.1.4 COCT 10706.
*** Kpome onop BJI1, OPY n KC.

**** BecLloBHble ropsivefedopMupoBaHHbie TPyObl U3 ykadaHHbIX Mapok
CTanu AonyckaeTtcAa NPUMEHATb A9 3NeMeHTOB chneuunarnbHbIX onop B6onbLnX
nepexogoB BJ1 BbicoTon Gonee 60 M (rpynna KOHCTPYKUMIiA 1); Npu 3TOM OHW
[OIMKHbI YA0BMNETBOPSTb TPE6OBaHNAM NO YAAPHON BA3KOCTU:

- u3 ctarm mapku 20 npu pacuyeTHow TemnepaType i z-45°C  (npu

Temnepatype ucnbiTaHuii MuHyc 20°C) He meHee 30 /cm2;

- u3 ctamm mapkun 092C npu pacyeTHoun Temnepatype -45°C » ¢ = -55°C (npu
Temnepatype ucnbiTaHuin MuHyc 40°C) He meHee 40 [x/cm2 npu TonumHe

cTeHkn 4o 9 mm 1 35 x/cm2 - npu TonuwmHe cteHkn 10 Mm 1 Goree.

0O603HaveHus, NpuHATbIE B Tabnuue B.2:

3Hak "+" o3Ha4aeT, YTO AaHHyl0 CTamnb creayeT MPUMEHsTb; 3Hak "-"
O3Ha4yaeT, YTO AaHHyl CTanb He credyeT MPUMeHsATb; uudpa y 3Haka "+"
0O3HayaeT KaTeropuio cTanm.

MpymeyaHue - TpyGbl, NOCTaBrnsieMble Mo APYrUM cTaHaapTam u TY, B ToM
yucne 3apybexHoro Npou3BOACTBA, criedyeT HasHayaTb MO COracoBaHUIO C
opraHusauuen - pa3paboTYMKOM HACTOSALLMX HOPM.

Tabnvua B.3 - Hopmypyemble nokasaTtenv yaapHon BA3KOCTU nNpokaTa

PacueTHas Fpynna Mpenen Tekydectu npokara, H/mm 2
TemnepaTypa, || KOHCT-
°C pyKuuin
Ry, <290 290 390 Ry 2
LRy < LRy < 4w
39U 49U
Mokasatenu yaapHoii BsiskocTu, [x/cm 2
KCA || KCV KCV KCV KCV
npv Temneparype UCMbITaHUin Ha yaapHbIi usrmo, °C
+20 |[+20 [0 ||-20 |/-20 |/-40 |/-40 ||-60 |-60
¢ >-45 1,2,3 ||29 34 |- - 34 |- 34 |- 40
45> ¢>-55 |1 29 - - 34 |- 34 |34 |- 40
2,3 29 - 34 |- 34 |- 34 |- 40
£ < -55 1,2,3 ||29 - - 34 |- 34 |- 34 |40
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Mpumeyanus

1 KCA - ynapHast BfiskocTb o6pa3uoB Tvna 1 no FTOCT 9454, vcnbiTaHHbIX
npu Temnepatype +20°C, ¢ U-o6pa3HbiM Hagpesom nocre AedopmalMoHHOro
cTapeHus;

KCV - ynapHas Bsis3kocTb obpa3uoB ¢ V-o6pasHbiM Hagpesom (Tun 11 no
[OCT 9454).

2 B ToncTtonvctoBom npokaTe UCNbITbIBAOTCA nonepedvHble 06p63leI, B
(baCOHHOM 1 COPTOBOM - NPOAOSIbHbIE.

Tabnuua B.4 - TpeboBaHUs N0 XMMUYECKOMY COCTaBy

HopmatueHble CopepxaHue anemeHToB*, % (He Gornee) G, % (e
CONpoTUBIIEHNA  CTanu, 60nee)
H/mm2
[0 P g
Ry <290 0,22 0,040 0,045** -
290% Ry <390 0,14 0,035 0,035** 0,45
390% Ry <490 0,12 0,015*** 0,015*** 0,46
490< Ryy <590 0,13 0,015 0,010 0,47
Ry 2500 0,15 0,010 0,005 0,51

* TpefenbHble OTKIOHEHUSI MO XMMUYECKOMY COCTaBy B rOTOBOM Mpokarte Mo
[OCT 27772.

** B cnyyae Tepmuyeckoinn o6paboTky, HanpaBrneHHON Ha U3Mens4YeHe 3epHa,
5 £0,025%.

e 5+ P £0,020%.

Mpumeyanns

1 YrnepoaHbiii aksusaneHT (5, %) cregyeT onpeaensTs no dopmyrne

Me S Cr M O Cuw F+MNE Me F
CB=C+_+_+_+_+_+ +— + ,
& 24 5 40 13 14 4 2

me O, Mn, Si, Cr, M, Cu, V', Nb, Mo, P - MaccoBble ONMN 3NIEMEHTOB,
%.

2 [nsl cTaneit ¢ HOpMaTuBHbIM CompoTuereHem 290 Ry, <390 H/mm?2
fonyckaeTcs nosbllleHne cogepxanus yrnepoaa Ao 0,17% no cornacoBaHuio ¢
opraHusauven - coctaButenem Hopm. [Ing gracoHHbIX Npodpmnert ¢ HopMaTUBHBIM

conpotueneHnem 390 & R}.n <490 H/Mm2Z ponyckaeTcsi comepxaHue docdopa

no F20,030% un cepbl go & %0,025% no cornacoBaHWio C opraHu3auuen -
cocTaBuTeniemM HopM.

Tabrmua B.5 - HopmaTvBHble M pacuyeTHble COMPOTUBIIEHWUS MPU PaCTsHKEHUN,
ckaTum U mn3rmbe NMCTOBOrO, LUMPOKOMOMOCHOMO YHVMBEPCANbHOMO U (haCOHHOro
npokara

Cranb TonwuHa HopmatusHoe PacuetHoe
n o [OCT | npokara*, conpoTueneHve** conpoTuenexne***
27772 MM

npokarta, H/mm2 npokara, H/mm2
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B Fn &, By
C235 Ot2p08 235 360 230/225 350/345
C245 "2"20 245 370 240/235 360/350
Cs.20"30 ||235 370 230/225 360/350
C255 0oTr2"20 245 370 240/235 360/350
Cs.20"40 |235 370 230/225 360/350
C285 0r2"10 275 390 270/260 380/370
Cs.10"20 | 265 380 260/250 370/360
C345 0T12"20 325 470 320/310 460/450
Cs.20"40 | 305 460 300/290 450/440
"40" 80 285 450 280/270 440/430
"80 "100 | 265 430 260/250 420/410
C345K 0OT4"10 345 470 335/330 460/450
C375 "2 "20 355 490 345/340 480/465
Cs.20"40 || 335 480 325/320 470/455
C390 0t4"50 390 540 380/370 525/515
C440 "4"30 440 590 430/420 575/560
Cs.30"50 {410 570 400/390 555/540
C590 Ot 10" 40 590 685 575/560 670/650
C590K

* 3a TonuwHy hacoHHOro npokaTa creayet NPUHUMAaTh TOMLLMHY NOJKK.

** 3a HOpMaTMBHOE COMPOTUBIEHNE MPUHATHI rApPaHTUPOBaHHbIE 3HAYEeHUs
npegena TeKy4eCTM U BPEMEHHOrO  COMPOTUBMEHUS, MPUBOAVMbIE B
rocyf,apCTBEHHbIX CTaHAapTax Unm TeXHUYECKUX ycroBusix. B Tex criyvasx, koraa
3TU 3HAYeHUs B TOCYAapPCTBEHHbIX CTaHAapTaxX WM TEeXHUYECKWX YCIOBUSX

npvBefeHbl TONbKO B OOHOW CUCTEME efuHuu - (Krc/MMZ2), HopmaTuBHble
conpoTueneHusi (H/MM2) BblUMCIIEHbI YMHOXEHWEM COOTBETCTBYIOLMX BENUYMH

Ha 9,81 c okpyrmenvem go 5 H/mmZ. Mo cormacoBaHuio C opraHusauumen -
COCTaBUTENEM HOPM [OMNyCKaeTCs MNpUMEHEeHUe 3Ha4YeHud HOPMaTUBHbIX
COMNPOTUBIEHWI, OTIIMYHBIX OT NPUBEAEHHBIX B HAcTosILen Tabnmue B.5.

*** 3Ha4yeHUs1 pacYETHbIX COMPOTUBIEHWIA NOMYyYEHbI AENEHNEM HOPMATUBHbIX
CONPOTUBIEHUI Ha KO3MUMEHTLI HAOEXHOCTU MO MaTepuarny, onpeaeneHHble

B COOTBETCTBMM C 3.2, C OKpyrreHneM 4o 5 H/mm2. B uncnintene npencTasneHsi
3Ha4YeHUs pacyeTHbIX COMPOTUBNEHMIA NpokaTa, nocTasnsiemoro no FOCT 27772
(kpome ctanm C590K) mrm Apyroll HOPMAaTMBHOM [OKYMEHTaLuM, B KOTOPOW

ncnonb3yeTcs npoueaypa KOHTponsi cBOWCTB npokata no [OCT 27772 (vt =
1,025), B 3HameHaTene - pac4eTHOe COMPOTMBIIEHWE OCTarnbHOIO MpokaTa npu

Fm =1,050.
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Tabrmua B.6 - HopmaTuBHble M pacyeTHble COMPOTMBIEHWUSI MPU PaCTSHKEHWUU,
cxatum n usrnbe Tpyo

Mapka ctamm || TOCT TonuwHa || HopmaTtueHoe PacuyetHoe
CTEHKM, conpoTuBnexue, COMpoTUBIEHwEe,
MM Himm2 Himm2
R_yn Run R_y Ru
BCT3kn, rOCT o 10 225 370 215 350
BCT3nc, 10705
BCt3cn
BCT3nc4, rOCT 4-15 245 370 235 350
Ct3cn4, 10706
20 rOCT 4-36 245 410 225 375
8731
MpumeyaHus

1 HopmaTtuBHble conpoTuBneHns ana Tpy6 us ctanm mapku 09Mr2C no FOCT
8731 ycTaHaBMMBAOTCA MO COMMAlleHUI0 CTOPOH B  COOTBETCTBUMU C
TpeboBaHUAMU 3TOrO CTaHAapTa; pacyeTHble COMPOTMBIIEHWSI - cormacHo 5.2
HaCTOSILLMX HOPM.

2 insi Tpy6 Mapok cTanei v TONWyH, NocTaBnsieMblX Mo APYrUM CTaHAapTam v
TY, ponyckaeTcs Ha3Ha4YeHWe HOPMAaTMBHBLIX W PACYETHbIX COMPOTUBIEHWA MO
COrfnacoBaHUIO C OpraHusaLmen - CocTaBUTENeM HOpM.

Tabrmua B.7 - PacuyeTHble COMPOTMBIEHUst nNpokaTa CMSITUIO  TOPLEBOMN
NOBEPXHOCTW, MECTHOMY CMSITUIO B LIUMMHAPUYECKUX LLapHUPaX, AnaMeTpanbsHOMYy
CXaTWo KaTKoB

BpemeHHos PacyetHoe conpotuenexve, Himm2
COMpOTUBIEHE,
Hivm 2
CMATUIO
TOpLIEBOM MEeCTHOMY B || AMameTpansHomy
NOBEPXHOCTM LIMMUHAPUHECKNX cxaTuio KaTkos (npu
(Mpn  Hannymm || wapHupax (Landax) | CcBo6oAHOM KacaHum
R npu MOTHOM || B KOHCTPYKLUSIX C
MPUIOHKM) p orpaH14eHHoM
kacaHnm Ry,
NOABWKHOCTBIO) R,z
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
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224/219 11/1
229/224 11/11
234/228 12/12
239/233 12/12
249/243 12/12
263/257 13/13
278/271 14/14
288/281 14/14

460 449/438
470 459/448
480 468/457
490 478/467
510 498/486
540 527/514
570 556/543
590 576/562
1,050 (B 3HameHaTene).

I'Ipmmeanme - B Ttabnmue YKasaHbl 3Ha4YeHuUA pacHeTHbIX COFIpOTI/IBﬂeHVIVI,

BblYMCIIEHHbIE NO dropMynam pasgena 6 npu -, =1,025 (B uucrmrene) u ty =

Tabnvua B.8 - PacyeTHble CONpOTUBIEHNS OTMMBOK W3 YIMEPOAUCTON CTanm

HanpsixeHHoe cocTosiHve VgnoaHoe PacueTHbIe ConpoTvBrieHHs), Hivv 2
0DOSHAYEHNE || ' GrimBok us YrNepoaucTon cram
MapoK
15N 25N 3501 450N

PactaxeHne, cxatve u R 150 180 210 250
n3rné
Cposur R 90 110 130 150

5
CwmsaTne TOopLUEBON R 230 270 320 370
NOBEPXHOCTH (npu| ~—F
HanM4mm NpUroHKK)
Cwmsatune MecTHoe B| & 110 130 160 180
LMIMHAPUYECKUX iy
wapHupax (uandax) npu
NMOCKOM KacaHum
[vamveTpanbHoe  cxaTtvne R 6 7 8 10
KaTkoB npu cBOBOAHOM od
KacaHum (B KOHCTPYKLMSIX
c OrpaHVyeHHoN
NOOBMXHOCTBIO)

cocTaBuUTenem HopMm.

MpumeuaHue - PacuyeTHble COMPOTUBIIEHWUS! OTIMBOK M3 HU3KOMErMpoBaHHOM
cTanu, NocTaensemMon no ApyrMM ctaHgapTam u TY, B TOM uucne 3apy6exHoro
NpOU3BOACTBA, CrefdyeT HasHadyaTb M0 COMfacoBaHWI0 C  OpraHvsauuen -

Tabnvua B.9 - PacyeTHble CONPOTUBIIEHNS OTNIMBOK U3 CEPOro YyryHa




HanpsxeHHoe GocTosHue yé:noaHoe PacueTHble conpoTueneHusi, Himm?2,
ODOSHAYEHNE | o1 rBoK Ma Ceporo YyryHa Mapok
CY15 ||CY20 |CY25 CY30
PacTseHve LeHTpanbHoe R 55 65 85 100
¥ 136 ¢
CxaTve ueHTparnbHoe W R, 160 200 230 250
n3rmb
Cosur R 40 50 65 75
5
CwmsaTtue TOpLEeBON R 240 300 340 370
NOBEPXHOCTYU (npu || °F
HanMunm NPUroHKu)

MpunoxeHue I' (cnpaBoyHoe). MaTepuans! ans
COeAUHEHUN CTallbHbIX KOHCTPYKLUN

Mpunoxexve
(cnpaBo4HOE)

Tabnwvua .1 - MaTepuanb! 4ns CBapku, COOTBETCTBYIOLLME CTanm

Cs-10r2** || AH-348-
AFrE

Cranb Matepuanb! 4ns ceapku
B nogq  crocom (MO || NOPOLLUKOBOW || NOKPBITHIMMK
yrnekucrnom ||[COCT 9087) NPOBOJIOKOW || anekTpoaamu
rase (no (n ol[OCT|( n o[OCT
FOCT 8050) 26271) 9467)
wm B ero
cmecu c
aproHom (ro
rOCT
10157)
Mapka Twn
anekTpoaa
CBapOYHOM MPOBOMOKM AN (| hrroca || nopoLukoBom
aBTOMaTU4ECKOW " NPOBOOKU
MeXaH131pPOBaHHON CBapKM
(no FOCT 2246)
Cs-08I2C CB-08A AH-348- [ MM-AH-3 342%,
A
ij <290 AH-60 Mr-AH-8 342A
Hivm 2
Cs-08l'A MdK- 346%,
56C**** 346A
290 H/imm CB-10rA*™  [[AH-17-M 350%,
2 Ry < P 9504
oYU H/MM ] )
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Cs-10HMA || MN®K-
5ECH**

Cs-08I2C Cs-10HMA || AH-17-M || MMN-AH-3 360

>
Bpm 2590 || 5 NoK- || Nr-AH-8
Hmv2 || 08XTCMA 56C****
Ce- Cs- 370

10XIr2CMA || 08XH2IMKO

* o®noc AH-60 1 anekTpoabl Tuna 342, 346, 350 cnegyeT nNpuMeHsTb AnA
KOHCTPYKLMIA rpynn 2, 3 Npu pacyeTHbIX TeMnepatypax ¢ * -45°C.

** He npyvmeHsiTb B codeTaHnm ¢ dorocom AH-43.

*** Ons dmoca AH-348-A TpebyeTcsi [OMOMHUTENbHBIN  KOHTPOSb
MeXaHN4YeCKnxX CBOMCTB MeTarnsa wwBa rnpu ceapke coeguHeHnn 3rieMeHTOB BCeX
TOMWWH MPU pacyeTHbIX TemnepaTypax £ < -45°C 1 TonuwyH cBbilwe 32 MM - npu
pacueTHbIX Temneparypax ¢ 2 -45°C.

% Kepamuyeckun dontoc no [5).

MpumeyaHne - [pu COOTBETCTBYIOLLUEM TEXHWUKO-9KOHOMUYECKOM
060CHOBaHWM ANs CBApPKU KOHCTPYKLIMIA pa3peLlaeTcs UCNorb30BaTb CBAPOYHbIE
MaTepuarb! (MPoBOIokM, dioChl, 3aLLWUTHBIE ra3bl), HE YKkasaHHble B HACTOSLLEN
Tabnuue. Mpu 3TOM MexaHWYeckvie CBOMCTBA MeTarma LUBa, BbINONHAEMOro C UX
NPUMEHEHVEM, OMKHbI BbITh HE HUXE CBOMCTB, 0GECNeYnBaeMbIX NPUMEHEHEM
MaTepuaroB COrMacHoO HacTosLLen Tabnumue.

Tabnvua .1 (MI3meHeHHas pegakumsi, Mam. N 1).

Tabrmua .2 - HopmaTvBHble W pacyeTHble COMPOTUBMNEHVS MeTanna LUBOB
CBapHbIX COEAMHEHUI C YITOBbLIMU LUBAMU

CBapouHble MaTepuarb
P P B Ry, Hivm
H/mm 2 2

TVN 3rIeKTpoAa Mapka npoBOSIOKM

(no FOCT 9467)

342, 342A Cg-08, CB-08A 410 180

346, J46A CB-08lA, 450 200

350, 350A CB-08I'2C, Cs-10lA, IMM-AH- |[490 215
8, MN-AH-3

960 CB-08M2C*, Cs-10HMA, Cs-| 590 240
102

370 Ce-10X"2CMA, Ce-||685 280
08XH2IrMO

385 - 835 340

* TonbKo ANst LIBOB C KaTeToM & £8 MM B KOHCTPYKLIMSIX M3 CTanm C Npeaesiom

TekyuecTu 440 Himm2 u Goree.

Tabnvua I.3 - TpebGoBaHus kK HorTam npu pasnnMyHbIX YCIOBUSIX UX MPUMEHEHMS!

PacueTHasi Knacc npoyHocT 6omtoB w TpeboBaHMsi K HUM B
TemnepaTypa i, || KOHCTPyKLUAX
°
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He paccyunTbiBaeMbIX Ha (| pacCYuTbIBaeMbIX Ha
ycTanocTb ycTanocTb
npu paboTe 60nTOB Ha
pacTsikeHve cpes pacTshkeHve cpes
unm cpes Unm cpes
>-45 5,6 5,6 5,6 5,6
- 58 - -
8,8 8,8 8,8 8,8
10,9 10,9 10,9 10,9
- 12,9 - 12,9
45 ¢ » -55 5,6 5,6 5,6 5,6
8,8 8,8 8,8* 8,8
10,9 10,9 10,9* 10,9
- 12,9 - 12,9
<-55 5,6 5,6 - 5,6
8,8* 8,8 8,8* 8,8
10,9* 10,9 10,9* 10,9
N 12,9 - 12,9

* C TtpeboBaHuem
52627**.

MCMblTaHUs Ha paspbiB Ha kocoi waibe no 6.5TOCT P

** B cootBeTcTBUM C M3ameHeHnem N 1 B [MpunoxeHnn A "HopmaTuBHble
cebinku" CM 16.13330 o6o3HadeHne FTOCT P 52627 3ameHeHo Ha [OCT P UCO
898-1-2011. B yacTu uameHeHwit, kacatoumxcsi MpunoxeHus I, U3ameHennem 1
npegnaraeTcsl ToNbKo MUCKItoYeHne cebinku Ha FTOCT P 52627. BeposTHo, olwmbka
WMameHeHus N 1. - MNpumeyaHve narotoBumutens 6a3bl AaHHbIX.

Tabnvua I.4 - Mapku ctamm dyHaaMeHTHbIX 60TOB W YCIOBUSI X MPUMEHEHNS!

cetn

YCTPOMCTB WU KOHTaKTHOM

KoHcTpykumm HopmaTtuBHbIvi || Mapku cTammM  npu  pacyeTHoW
OOKYMEHT Temnepartype ¢, °C
2-45 45 ¢z - <-56
55
KoHcTpykumm, kpome onop |[COCT 535 Ct3nc2, Ct13nc4, -
BO3[YLUHbIX TIMHWUIA
anekTponepeaauyu, Ct3cn2 Ct3cn4 -
pacnpefenuTenbHbIX
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FOCT 1050 20 - -
[OCT 19281 - 09ra2c-4* || 09rac-
4
Ins U-o6pasHbix 6onros, || [OCT 535 C13nc4, - -
a Takke yHAAMEHTHbIX
60onToB Onop BO3AYLUHLIX Crt3cn4 - -
TMHUA  aneKTponepeaayu,
pacnpefenuTenbHbIX
YCTPOMCTB U KOHTaKTHOM
cetn
[OCT 19281 - 09ra2c-4* || 09rac-
6+

* [lonyckaeTcs npumeHeHue apyrix ctaneri no COCT 19281 kateropum 4.

** NonyckaeTcs npumeHeHne apyrmx ctanev no FOCT 19281 kaTeropum 6.

Tabrmua .5 - HopmaTtuBHble CONPOTUBNEHWS CTamM GONMTOB U pacyeTHble

COMNpPOTMBEHUsI OAHOBOMTOBLIX COBAMHEHUIT CPE3Y U pacTskeHuo, H/mm 2

ﬁg?:c'(lz szgggl:*H ocT Gonoe Byn Rop Bas Fo
56 500 300 210 225
58 500 400 210 -
88 830 665 330 450
10,9 1040 935 415 560
12,9 1220 1100 425 -

** BeposATHO owmbka opurvHana. Cnepyet uutate: [OCT P 52627. B
cootBeTCcTBUM C M3meHeHnnem N 1 B lMpunoxeHun A "HopmatueHble ccbinku" CI1
16.13330 obo3HayeHve FOCT P 52627 3ameHeHo Ha [OCT P NCO 898-1-2011. B
YacTu M3MeHeHui, kacawouwxcs [MpunoxeHus [, M3ameHenvem 1 npepgnaraetcs
TONbKO McKIoyeHne cebinkn Ha FOCT P 52627. BepoaTHo, ownbka N3ameHeHns N
1. - MNpymeyvaHue nsrotoBumTEnNs 6a3bl AaHHbIX.

Tabmmua .6 - PacyeTHble COMPOTUBIIEHWSI CMSITUIO 3MIEMEHTOB, COEAMHSIEMbIX
6onramu

Bpewenroe COMpPOTVBNEHNS PacyeTHble  conpoTueneHuns & Himm 2
cTanM COeAMHSIEMbIX 3NIEMEHTOB P by ’
CMSATUIO 3TNIEMEHTOB, COEAUHAEMbIX GonTamu
Ryp , HiMmZ
Krnacca TO4HOCTM A || KIlaccoB ToYHOCTM B
360 560 475
370 580 485
380 590 500
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430

440

450

460

470

480

490

510

540

570

590

670

685

700

720

735

750

765

795

845

890

920

565

580

595

605

620

630

645

670

710

750

775

Himm2,

MpyMeyaHne - 3HayeHUsi pacyeTHbIX COMPOTUBIIEHWIA, yKa3aHHble B Tabrmue,
BblYMCIIEHbl NO dopMyrnaM pasgena 4 HacToAWMX HOPM C OKpyrneHnem Ao 5

Tabnuua I'.7 - Pac4eTHble CONPOTMBIIEHUSI PaCTSXKEHMIO (DyHOAMEHTHbIX 60MTOB

HomuHanbHbIn
nunavetp 6onToB, MM

PacuetHble conpoTueneHusi fy,, H/MM2, Gontos u3
cTanu Mapok

no FOCT 535~

no FOCT 19281*

Ct3nc4, Ct3nc2, Ct3cn4,

09r2C-4, 09r2c-6

Ct3cn2
12, 16, 20 200 265
24,30 190 245
36 190 230
42, 48, 56 180 230
64,72, 80 180 220
90, 100 180 210
110, 125, 140 165 210
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* PacyeTHble COMpOTMBREHUs GOMTOB M3 ApYyrMX Mapok cTaren criegyet
BbIYUCTIATL NO (hOpMynaM pasferna 6 HaCTOALLMX HOPM.

Mpumevanus
1 Ctanb no FOCT 535 gomkHa NocTaBnaTbes no 1-i rpynne.

2 3HaveHus pacyeTHbIX COI'IPOTVIBJ'IeHVIVI, YKasaHHble B Tabnvue, BblYUCTIEHBI

no chopmynam nyHKTa 6.6 HaCTOALLWX HOPM C OKpyrreHeM 4o 5 H/immz2.

Tabrmua .8 - HopmaTuBHble M pacyeTHble COMPOTMBIIEHUSI PACTSHKEHUIO
BbICOKOMPOYHbIX 60nTOB 13 cTanm 40X no FOCT P 52643

HomuHankHeIl avameTp pessbel &, (| g, Himm2 Ry, Himm 2

MM

16, 20, (22), 24, (27) 1078 755

30 900 630

36 800 560

42 650 455

48 600 420

MpumeyaHne - Pa3mepbl, 3akoyeHHble B CKOGKW, MPUMEHATb  He
pekoMeHayeTcs.

Ta6ruua .9 - Nnowaan ceveHns Gonros

d,mm |16 (18) |20 (22) (|24 (27) ||30 36 42 48
4 2,01 ||2,54 ||3,14 ||3,80 ||4,52 |5,72 ||7,06 |/ 10,17 |/ 13,85 | 18,09
cm2

4 1,67 |[1,92 |[2,45 ||3,03 |3,53 ||4,59 ||561 [[8,16 | 11,20 ([ 14,72
N

cm2

Mpumevanus

1 Mriowaamn ceyexust 6oNTOB AVAMETPOM CBbilLe 48 MM crieqyeT npuHMMaTh
no FOCT 24379.1.

2 Pa3Mepebl, 3aKnoyeHHble B CKOGKW, He PEeKOMeHAyeTCs MpUMEHSTb B
KOHCTPYKLMsiX, Kpome onop BJT n OPY.

Tabrmua .10 - dusndeckne xapakTepuCTUKM MaTepuarioB [Ans CTanbHbIX
KOHCTPYKLMIA

XapakTepucTuku 3HayeHue

MroTHocTb &, Kr/mM3 :

npokara 1 cTanbHbIX OTIIMBOK 7850
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OTMMBOK U3 YyryHa 7200
KoadhdmumeHT nmHeitHoro paclumpenus o, °C-1 0,12:10—%
Moaynb ynpyroctv &, Hmm2

NPOKaTHOWN CTanu, CTanbHbIX OTIIMBOK 206105
OTIMBOK U3 YyryHa Mapok:

CH15 0,83-105
CY20, C425, CY30 0,98-105
NYYKOB ¥ Npsifieit napannenbHbIX NPOBOJIOK 1,96-105
KaHaToB CTarbHbIX:

cnuparbHbIX U 3aKPbITbIX HECYLLMX 1,67-105
[ BOVIHOW CBUBKM 1,47-103
[IBOVIHOI CBMBKW C HEMETanNMYeCKUM CEPAEYHUKOM 1.27-105
Mogaynb casura MpoKaTHoO cTanm 1 CTarbHbiX oTImMBOK &, [[0,79-105
Himm?2

KoadhdwmuwneHT nonepeyron agedopmarum (MyaccoHa) # 0,3
MpumeuaHne - 3HauyeHuss Mopymnsi  YMpyrocTM  faHbl ANl KaHaTos,

npeaBapuTEnbHO BbITSHYTbIX YCUIMEM, paBHbIM He MeHee 60% paspbiBHOTO

ycunua anda KkaHata B LesioM.

Tabnmua .11 - dusmueckme xapakTEPUCTUKN NPOBOAOB U NMPOBOJIOKU

HavmeHoBaHue maTtepuanos Mapka u || Mogynb KoaddpmumeHt
HOMWHarnbHoe || ynpyrocTtw || nMHenHoro
ceverve, Mm2 || &, Hmm2 ||PacLIMperns

o, °C-1

AntomnHueBble  nposoga  no||A, AHIM;, 16+ 105 0-4

[OCT 839E 800 0,630-10 0,23-10

MegHble  npoBoga no [OCT || M; 4800 1300105 0.17-10-4

839E ’ ’

CraneantoMuHeBble nposoga no || AC, ACK;

[OCT 839E npu oTHowweHum || ACKI, ACKC

nrowaaen anoMUHUS K cTanm,

paBHOM:

6+6.25 10mbonee 4855105 | 0,192-10-4

0.65 95 1,460-105 |0,139-10-4
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4,29+4,39

7,71+8,04

1,46

12,22

18,2+18,5

BumeTannuyeckan ctanemegHas

[INaMETPOM, MM:

1,6+4

npoBosioka noOCT 3822

120 1 6onee

150 n 6onee

185 n 6oree

330

400 1 500

BCM 1

2,0+12,5

28,2

0,890-103

0,770-103

1,140-103

0,665-103

0,665-103

1,870-103

1,900-103

0,183-10-4

0,198-10-4

0,155-10-4

0,212:10-4

0,212:104

0,127-10-4

0,124-10-4

[OCT 839E n [OCT 3822.

I'Ipmmeanme - 3HaueHusa macchbl npoBO4OB 1 NPOBOJIOKM CrieqyeT npuHMMaTb no

MpunoxeHue [ (o6s3aTenbHoe).
KoachcdmumeHTbl Ana pacyeta Ha
YCTOMYUBOCTb LIeHTPanbHO- U BHELLEHTPEHHO-

CXaTbIX 3J1IeMeHTOB

Mpunoxexve [
(obs3aTensHoE)

Tabnvua [.1 - KoachdmumneHTbl yCTONYMBOCTU NPU LIEHTParnbHOM CXaTum

YcroBHast IMGKOCTb KoadbdmumeHTbl # Ans Tuna ceveHns
@ b -

0,4 999 998 992
0,6 994 986 950
0,8 981 967 929
1,0 968 948 901
1,2 954 927 878
14 938 905 842
1,6 920 881 811
18 900 855 778
2,0 877 826 744
2,2 851 79% 709
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2,4

2,6

2,8

3,0

3,2

34

3,6

3.8

4,0

42

44

4,6

4,8

5,0

52

54

5,6

58

6,0

6,2

6,4

6,6

6,8

7,0

7.2

74

7,6

78

8,0

820 760 672
785 722 635
747 683 598
704 643 562
660 602 526
615 562 492
572 524 460
530 487 430
475 453 401
431 421 375
393 392 351
359 359 328
330 330 308
304 304 289
281 281 271
261 255
242 240
226
211
198
186
174
164
155
147
139
132
125

119




8,5

9,0

105

094

084

076

069

063

057

053

049

045

039

MpymeyaHue - 3HaueHus KoaddmumeHToB ¥ B Tabnmue yeenvyeHsl B 1000 pas.

Tabnmua [.2 - KoaddmuneHTbl BIMsiHUS (opMbl ceveHuns

Tun Cxema ceyeHuns un JKCUeHTpucutet Af 3HayeHua 7 npun
ceve- E
HUA
0<% <5 %55
01<m<5 5¢m<20 |01 5
Lmib||<mi
20
1 - 10 1,0 1,0
2 - ogs 0,85 0,85
3 3 = |lo75+0,02% 075+0,02% 085
N.
4 ° ° © Nass-0.05m-0015-m% | 11
¥ L-o025
= I !
)




0,25

12

5 . 3 .
A, 348 0~—Arr.[: A9 (1,45 -0,05m) - 0,01(5 - )%
- | 1 [ i N
—|- == | e
A, 1 I1M0.54, | | 0,54,
o 0,15 |
5 <013
05 Il 175 -0.1m) - 0.02(5- % || V2° 1,25
z 5 |14-002% |13
To || @s0-01m-0026-mX ||14002%
° 1-03¢5 -m)&d
_ A d = s (103G o s s
—I a
S lsols
A1
7 . ] ]
S ? T n5[1—0,8—1 n5[1—0,8—1 nj[l—o,g_l
BTy = - : : :
—— i Ll
a
—<0,15
h
° T T : 0,25l (075 + 0,05 - 0,01¢5 - m . || 0 1.0
o oJL e
0547 " | |
05 |l (05+01m)+0025-my% |10 1,0
211 (0,25 +0.15m) + 0,035 - )% || M0 1.0
° T 99 [ (1,25 -0,05m) - 0,015 - my% || 0 1.0
054, | ? E | N
I. I _.||.__|.__.|_ i
21 as-o1m-00265-m% || M0 1.0
10 05 ||14 14 14 14
Afﬂ-\
"“-_____Aw
z
0,54 f
10 11,6 - 0,015~ rn 1,6 1,35+0,05| 1,6
b
20 111,8-0,02(5-mn 1,8 1,3+01 1,8
’ | b
" 0.5 | 145 + 0,04 1,65 1,45+0,04 (| 1,65
. T 0,5@? ? N "
v | 0547 | | T
0,54, 54,
1.0 1118+ 012m 24 1,8+0,12 |24
b




2,0+0,25m +0,1x

2,0

3.0+025+ 018

Mpumeyanns

1 [Insi TUNOB CeyeHui 5-7 npu noacyeTe 3HadeHnin Ay /A, nnolwank BepTUKarbHBIX 3NIEMEHTOB MOSOK HE CrIeAYeT YYUTLIBaTb.

2 [inst TMNOB CeyeHuit 6-7 3HaUYeHNs 7 5 CrieyeT NPUHUMATL PaBHBIMI 3HAYEHUSIM ¥ N1 TUNa 5 Npu Tex e sHaderunsix A /.4, .

Tabrmua 0.3 - KoaddmuneHTbl YCTOMYMBOCTU #, NPWU BHELLEHTPEHHOM CXaTuu
CMNSIOWHOCTEHYATbLIX CTEPXKHEN B NIMOCKOCTU AENCTBUS MOMEHTA, COBMNagatoLLien C
NSIOCKOCTbIO CUMMETpPUn

Ycnosras 3HauvyeHune g, npu npvBeJeHHOM OTHOCWTENBHOM
MbKocTb

3KCLIEHTPUCUTETE #igr

0,1 0,25 |05 |0,75 |[1,0 |125 |15 |1.75 |20
0,5 967 922 ||850 |782 |[722 | 669 |620 (577 538
1,0 925 854 ||778 | 711 |[653 | 600 |563 (520 484
15 875 804 ||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
35 587 522 ||455 | 408 |[375 ||350 |325 |303 |287
4,0 505 447 /394 (1356 |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
6,0 258 244 1223 |(|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
10,0 100 097 {093 | 091 |[090 | 085 |081 (080 079
11,0 083 079 ||077 | 076 ||[075 | 073 |071 (069 | 068
12,0 069 067 ||064 | 063 |[062 | 060 |059 (059 058




13,0 062 061 ||054 | 053 |[052 | 051 |051 (050 049
14,0 052 049 ||049 | 048 |[048 | 047 | 047 (046 | 045
MpoporkeHve Tabmmubl .3
Ycnosras 3HauvyeHune g, npu npuBeaEeHHOM OTHOCWTENbLHOM
MoKoCcTb
3KCLIEHTPUCUTETE #igf
25 30 |35 |40 |45 |50 |55 |60 |65

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 (1286 ||260 | 240 (222 | 206 | 193 (/182
25 317 287 |[262 (1238 |[220 |[[204 | 190 | 178 (/168
3,0 287 260 |[238 217 {202 |(187 |[175 (/166 | 156
35 258 233 |[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
9,0 088 085 ||082 ||079 | 075 |[072 |[069 (066 | 065
10,0 075 072 ||070 ||069 | 065 |062 [[060 (059 | 058
11,0 063 062 |[061 ||060 | 057 |055 |[053 |[052 /051
12,0 055 054 |(053 ||052 | 051 |[050 [[049 (048 | 047
13,0 049 048 ||048 ||047 | 045 (044 | 043 |[042 (041
14,0 044 043 |{043 || 042 | 041 |[040 [[040 (039 039




OkoH4yaHue Tabnmubl .3

Ycnosras 3HayeHue @, npy  MPUBEOEHHOM  OTHOCWUTESbHOM
MbKocTb
3KCLIEHTPUCUTETE #igr
7,0 8,0 |90 10 12 14 17 20

0,5 210 183 | 164 150 125 | 106 090 |l077
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
25 158 144|130 118 ||101 || 090 076 || 065
3,0 147 135 |123 112 ||097 | 086 073 ||063
35 137 125 | 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
6,0 096 089 ||084 | 079 (072 (066 057 ||049
6,5 089 083 ||080 | 074 068 | 062 054 ||047
7,0 083 078 ||074 | 070 | 064 | 059 052 ||045
8,0 074 068 065 | 062 057 (053 047 ||041
9,0 064 061 ||058 |055 |[051 (048 043 ||038
10,0 057 055 ||052 |049 (046 (043 039 ||035
11,0 050 048 ||046 | 044 (040 (/038 035 ||032
12,0 046 044 ||042 | 040 (037 (035 032 ||029
13,0 041 039 ||038 | 037 (035 {033 030 ||027
14,0 038 037 ||036 | 036 034 (032 029 ||026
Mpumevanus

1 3HaveHwst koadhdmUMEHTOB ¥, B Tabrmue yBermyeHsl B 1000 pas.

2 3HaueHust @, criedyeT NPUHUMATL He BbilLe 3HAUEHUIA ¥ .




Tabrmua 0.4 - KoadhdmuneHTbl YCTOMYMBOCTU #, NPW BHELLEHTPEHHOM CXaTuu
CKBO3HbIX CTEpXHEW B MMOCKOCTM [AEeNCTBMA MOMEHTa, COBMajawolwen c
NIOCKOCTbIO CUMMETPUn

ycrosras 3HayeHne ¥, NpuY OTHOCUTENBLHOM SKCLIGHTpUCHTETE 22
npviBeaeHHast
MbKoCcTb F\Qf

01 ||0,25 |05 |075 ||[1,0 |[1.25 [|1,5 |1,75 |20
0,5 908 (/800 (666 |571 |500 |444 400 (364 | 333
1,0 872 ||762 (640 | 553 | 483 |[431 |387 | 351 | 328
15 830 (727 (600 |517 |454 | 407 |367 (336 | 311
2,0 774 ||673 ||556 | 479 | 423 |[381 |346 (318 |293
2,5 708 ||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
4,5 415 |[365 (315 |[281 (258 | 237 |[223 |207 | 196
5,0 350 (1315 ||277 ||250 {230 |[212 201 (186 | 178
55 300 (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
9,0 117 |[114 {110 (107 (102 | 098 |[094 [(090 | 087
10,0 097 ||094 (091 | 090 |087 |084 (080 (076 | 073
11,0 082 ||078 (077 | 076 | 073 |[071 |068 |066 | 064
12,0 068 ||066 (064 | 063 |061 |060 (058 |057 | 056
13,0 060 ||059 (054 | 053 | 052 |[051 050 (049 | 049
14,0 050 ||049 (048 | 047 | 046 |046 045 (044 | 043

MpoporkeHve Tabnmubl .4




YcnosHas
npuBegeHHas

rMBKoCTb F\Qf

3HaueHune #a NMPU OTHOCUTESNIbHOM 3KCLLEHTPUCUTETE #

25 |30 |[35 |40 |45 50 |55 |60 6,5

0,5

1,0

1,5

2,0

2,5

3,0

3,5

4,0

4,5

5,0

55

6,0

6,5

7,0

8,0

9,0

286 [[250 |[222 |[200 | 182 (167 (154 | 143 | 133

280 (243 |[218 |[197 |[180 (165 (151 [ 142 | 131

271 |[240 |[211 |[190 |[178 (163 (149 | 137 | 128

255 ||228 ||202 ||183 || 170 (156 | 143 | 132 |125

238 (215 |[192 |[175 || 162 (148 (136 | 127 | 120

222 (201 |[182 |[165 |[153 138 (130 [ 121 | 116

206 (187 |[170 |[155 | 143 (130 (123 [ 115 | 110

191 [[173 |[160 | 145 ||[133 |[124 (118 (110 | 105

176 ||160 ||149 || 136 | 124 |([116 (110 |/ 105 |096

161 |[[149 |[138 | 127 ||117 (108 (104 (100 | 095

147 |[137 |[128 |[118 |[110 (102 (098 [ 095 | 091

135 [[126 |[119 |[109 ||103 (097 |[[093 (090 | 085

124 || 117 (109 |[[102 | 097 [[092 | 088 | 085 | 080

114 {108 |[101 |[095 ||091 (087 (083 (079 | 076

097 (091 (085 (082 (079 |077 | 073 | 070 (067

082 (079 (075 (072 (069 | 067 | 064 |062 /059

070 ||067 (064 (062 (060 | 058 | 056 | 054 |/052

060 [[058 | 056 | 054 (053 (052 [[050 |[(048 (/046

054 (053 |[050 (049 (048 | 047 | 045 | 043 /042

048 (047 ||046 (045 (044 | 044 | 042 | 041 040

043 (042 (042 (041 (041 | 040 | 039 | 039 (038

OkoHyaHure Tabnmubl [.4

YcnosHasi
npueeaeHHasa

MbKocTb F\Qf

3HayeHue ¥, NpPU OTHOCUTENBHOM SKCLIEHTpUCUTETE #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
25 113 ||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 |f042
4,0 100 |093 (084 |076 | 067 |[057 |[049 (/041
4,5 096 ||[089 | 079 |[073 |(065 055 048 | 040
5,0 092 |(086 | 076 | 071 062 054 | 047 | 039
55 087 |[081 | 074 |[068 [[059 (052 046 039
6,0 083 |[077 ||070 ||065 (056 051 045 || 039
6,5 077 |[072 | 066 | 061 054 ||050 044 | 037
7,0 074 ||(068 | 063 |[058 (051 047 ||043 | 036
8,0 065 |[[060 |055 |[052 [(048 (044 | 041 035
9,0 056 ||[053 |050 |[048 |[045 (042 039 |035
10,0 050 |[047 ||045 |[043 (041 038 | 036 | 033
11,0 044 |[043 | 042 | 041 038 (035 032 030
12,0 040 |(039 | 038 |[037 (034 (032 (030 [028
13,0 038 |[037 | 036 |[035 (032 (030 028 |026
14,0 037 |[036 {035 |[034 |[031 029 | 027 | 025
Mpumevanus
1 3HaveHusi koadhdmMUMEHTOB ¥, B Tabrmue yBermyeHsl B 1000 pas.
2 3HaueHust @, criefyeT NPUHUMATL He BbilLe 3HAUEHUIA ¥ .
Tabrmua [0.5 - [MpuBedeHHble OTHOCUTENbHLIE OKCLEHTPUCUTETBI P ANiA
BHELIEHTPEHHO-CXATbIX CTEPXHEN C LLAPHUPHO-ONEPTLIMM KOHLIaMM
Omioph! MOMEHTOB * || 3Hauenve Plgr NPU #gr |, PABHOM
0,1 ||0,5 [[1,0 |[1,5 [[2,0 |[3,0 |[40 |50 |7,0 |/10,0/20,0




0,10

0,10

0,10

0,10

0,10

0,10

0,10

0,30

0,17

0,10

0,10

0,10

0,10

0,10

0,68

0,39

0,22

0,10

0,10

0,10

0,10

1,12

0,68

0,36

0,18

0,10

0,10

0,10

1,60

1,03

0,55

0,30

0,15

0,10

0,10

2,62

1,80

1,17

0,57

0,23

0,15

0,10

3,55

2,75

1,95

1,03

0,48

0,18

0,10

4,55

3,72

2,77

1,78

0,95

0,40

0,10

6,50

5,65

4,60

3,35

2,18

1,25

0,50

9,40

8,60

7,40

5,90

4,40

3,00

1,70

19,40

18,50

17,20

15,40

13,40

11,40

9,50

0,10

0,10

0,10

0,10

0,10

0,10

0,10

0,31

0,22

0,17

0,14

0,10

0,16

0,22

0,68

0,46

0,38

0,32

0,26

0,28

0,32

1,12

0,73

0,58

0,49

0,41

0,40

0,42

1,60

1,05

0,80

0,66

0,57

0,52

0,55

2,62

1,88

1,33

1,05

0,95

0,95

0,95

3,55

2,75

2,00

1,52

1,38

1,25

1,10

4,55

3,72

2,77

2,22

1,80

1,60

1,35

6,50

5,65

4,60

3,50

2,95

2,50

2,20

9,40

8,60

7,40

5,90

4,70

4,00

3,50

19,40

18,50

17,20

15,40

13,40

11,50

10,80

0,10

0,10

0,10

0,10

0,10

0,10

0,10

0,32

0,28

0,27

0,26

0,25

0,28

0,32

0,70

0,60

0,55

0,52

0,52

0,52

0,52

1,12

0,90

0,84

0,78

0,78

0,78

0,78

1,60

1,28

1,15

1,10

1,10

1,10

1,10

2,62

1,96

1,75

1,60

1,55

1,55

1,55

2,55

2,75

2,43

2,20

2,10

2,00

1,90

4,55

3,72

3,17

2,83

2,78

2,70

2,60

6,50

5,65

4,80

4,00

3,85

3,80

3,75

9,40

8,40

7,40

6,30

5,90

5,60

5,50

19,40

18,50

17,20

15,40

14,50

13,80

13,00

0,10

0,10

0,10

0,40

0,40

0,40

0,80

0,78

0,77

1,23

1,20

1,17

1,68

1,60

1,55

2,62

2,30

2,30

3,55

3,15

3,10

4,55

4,10

3,90

6,50

5,85

5,55

9,10

8,60

8,13

19,40

18,50

18,00




4 1(0,10{0,40|/0,75([ 1,13|/1,55|/2,30 3,05|/ 3,80 || 5,30
5 (|0,10({0,40{ 0,75|/1,10([ 1,55/ 2,30 3,00 || 3,80 || 5,30
6 (/0,10({0,40{0,75|/1,10([ 1,501/ 2,30 3,00/ 3,80 || 5,30
7 (/0,10({0,40{0,75|/1,10([ 1,40/ 2,30 3,00 || 3,80 5,30

7,60

7,60

7,60

7,60

17,50

17,00

16,50

16,00

O603HayeHust, NpuHsTble B Tabnmue O.5:

 ERR o A T
4

KoacdbuumeHt .., ANA pacyeTa Ha YCTOMUUBOCTL CXaTbIX CTEpPXHEW
TOHKOCTEHHOTO OTKPbITOrO Ce4YeHUsA

1. KoatpdmUMEHT £z ANA TUMNOB CEYEHWIA, NPYBEAEHHbIX HA PUCYHKax B Tabnmue
[1.6, cnegyeT BblYMCNATL NO chopmyre

2
P 7 16 2 2
1+53+\I(1—33)2+— -

2 3 A1)
roe
d=dplu,
B=1+2(8/p)e, &),

g3 2

p= B + 01561, X5 H(AR%), (0.2)

o =a,/k - OTHOLEHNe PaCcCTOSHMA 2, MEXIy LIEHTPOM TSXECTU M LIeHTPOM
13rmba CeueHusi K BbICOTE CEeYEHUsT /2 ;

g, =M,/ N - 3KCLUEHTPUCUTET MPUNOKEHUS CHUMAIOLLEN CUMbl OTHOCUTENBHO
OCM % — x, MPUHMMaEMBbIi CO CBOMM 3HakoM (B Tabnvue [1.6 nokasaH co 3HaKoMm
"nntoc").

B dhopmynax ([.2) o6o3Ha4eHo
o=, + L) (A?) +

2 ,
w =1Iy/(I,k") -3neck {, - ceKTOPUAribHLI MOMEHT MHEPLIMN CEYEHIS!;

I =l 3)23),-5,-3 - MOMEHT MHEPLIN ceYeHnst Npu cBOBOAHOM KpydYeHuu;

& W& - COOTBETCTBEHHO LUMPUHA W TOMLMHA JIMCTOB, 06PasyloLmX ceyeHue,
BKIIOYast CTEHKY.

dopmynbl Ans onpeAeneHust w, £, @ W WM WX 3HAYEHWs] NpUBEOEHbI B
Tabnmue [.6.

Tabmwmua [.6 - KoaddmumeHTs! w, o, &

Twn ceveHus o o g




ﬂ’“’—. Iy Iy —dyiy Mo dopmyre
2 ik (K.12)
- I »
= ¢ NPUNOXeHns
=
XK
X
=
&
0 A To xe
— k
=
X
|
=
342 43+q) 0
= (6+9)° (2+)(6 +7)
=
—x
o =
=
O603HayeHust, NpuHsiTole B Tabnmue [.6:
I{ n {5 - MOMEHTbI UHEPLIMM COOTBETCTBEHHO GOMbLLEro U MEHbLLEMO NOSACOB
OTHOCUTENBbHO OCU CUMMETPUM ceveruns Y~V .

2. KoadpmUMEHT &y MPU pacyeTe Ha YCTOWYMBOCTb CTEPXHS LUBENNEPHOro

ceyeHust (Npn 0bo3HaueHusIX, NPUHATLIX B Tabnmue [.6 (f}. > 1), - M-obpasHoro
ceyeHust) criegyeT BbluMcnaTb no chopmyrne (O.1), yumTbiBas npu 3ToM, 4TO

npu w = &by, {hip rpe ¢y, - TONWMHA CTEHKM; {5 - TONLMHA NOMOK:

A=htp(2+7);
I =t B2 (3+20)112(6 + )] = AR%B2 3+ 29) M12(6 +4)(2+ )], (.3)

I, =t b (6+9)/12 = AB* (6 + ) M[12(2+ )]

I, = £, B3 (1+ 2m) 302 + )] = A2 (1+ 29) 132 + )2,

I'Ipvl pacyeTe CTepXxHA I'I-oﬁpaaHoro CeYeHusa Ha ueHTpanbHoe cXaTue B

dopmyne (O.1) cnegyet npuHumath £, =0 un Torga & = 1.

3. PacyeT Ha YyCTOMYMBOCTb BHELIEHTPEHHO-CXaTblX 3MEMEHTOB [BYTaBPOBOIO
CeYeHusi C ABYMsi OCSIMW CUMMETPUM, HEMPEPbIBHO NMOAKPENSEHHbIX BAOMNb OHOW
13 nonok (pucyHok [1.1), cregyeT BbiNonHATL No dopmynam (6) u (7) HacTosALwmx

HOPM, B KOTOPbIX KOA(AULMEHT Eyyqy CIIEAYET BLIYUCTIATL MO hOPMYIe

141,11, +ail987
1+ 47 +i3) i hE +e, 1h]

04

Cmax

PucyHok [1.1 - Cxema ceyeHUs anemMeHTa, NnoAKpenneHHoro BAonb
MONKKU




PucyHok [1.1 - Cxema ceyeHus anemeHTa, NoaKpensieHHOro BAOb MOMKW

KoadhdmuwmeHT ¢ cnepyeT onpeaenstb no dopmyne (XK.4) npunoxenus XK.

Mpv onpepeneHun c: 3HadeHne lef CrneayeT MpuHMMaTL PaBHBIM PACCTOSHUIO
MEXOY CeYeHUsIMU 3MeMeHTa, 3aKpernneHHbIMM OT MOBOpPOTa OTHOCWTESBHO
NPOAOMNLHOM OCU (PaccTosiHVE MEXTY Y3MaMu KpenreHusi CBS3er, pacropok 1 T.M.).

OkcueHTpucutet £, =AM, /N B copmyne ([.4) cunTaeTCcs NONOXKATENLHBLIM,
ecnv TouYKa MPUIIOKEHUS CWNbl CMelleHa B CTOPOHY CBOGOAHOW MOnKkW; Ans

LeHTPparnbHO-CXaTbIX 3JIEMEHTOB £, = 0.

Mpu onpepeneHun £, 3a pacyeTHbIl MOMeHT 3, criegyeT npuHUMaTH

HanBOMbLUMIA MOMEHT B MPefenax PacHeTHOM AmHbl fyr anemeHTa.

MpunoxeHue E (o6sa3aTensHoOeE).
KoadhcdpmumeHTbl Ana pacyeta anemMeHToOB
KOHCTPYKLMW C y4eTOM pa3BUTUA
nnacrtuyeckux gecdopmaummn

Mpunoxexve E
(obs13aTensHoe)

Tabrmua E.1 - KoaddmuneHTsl ¢, €y,

Tun Cxema ce4veHus ﬂf Haunbonbme
ceyeHust E 3Ha4yeHus
K03bmLNEHTOB
cr | e »n npu
M}, =
v
1 0,25((1,191(1,47{[1,5
Yy
__4../"4f
x7—'—x X
AL
| 4
¥y s
0,5 [[1,12
1,0 |1,07
2,0 ||1,04
2 |,}’ 0,5 [[1,40((1,47[2,0
—"—
X—on v X
a7
| y0.54,
1,0 |1,28
2,0 ||1,18




y 0,25(1,19((1,07 | 1,5

e
x—T — X
0,54 7 -3
y 4
0,5 [[1,12][1,12
1,0 |1,07]1,19
2,0 |(1,041,26

05 |/1,40(1,12(2,0

1,0 (1,28 1,20

2,0 |11,18]1,31

- 1,47|1,47]a) 2,0

a) |y 6) (¥
= e 5 6)3,0
|y ¥y
0,25 1,47[1,04 3,0
A Y
B !
. LN
0,54, ‘ 0,54,
y
05 1,07
1,0 1,12
2,0 1,19
; - [1,28][1,26][1,5
— X
|y
3 6) - 160147 ]|2)3,0
6) 1,0
& 6) ' 05 |1,60][1,07]a)3,0
|y 4, g
a— | x x | :I x
| 054, |y




1,0 1,12]16) 1,0

2,0 1,19

* Mpwn M}. =0 cnegyet npuHMMaTb # = 1,5, 3a UCKIMIOYEHVeM ceyeHns Tuna 5, a,
Ansa Kotoporo # =2, nTuna 5, 6, Ang kotoporo # = 3.

Mpumeyanus

1 Mpu onpepaeneHn Ko3(PMLINEHTOB A1 NMPOMEXYTOUHBIX 3HaUeHU Ay /Ay,
[10MyCKaeTCst NIMHEeHas UHTepronsLms.

2 3HaveHne KO3XMLINEHTOB ¢, 3 NpuHUMaloT He 6onee 1,157 , e ¥r -
KO3(OPMUMEHT HaAeXHOCTM MO Harpyske, onpeaensembii Kak OTHOLLEeHne
pacyeTHOrO 3HaYeHUs! IKBMBANEHTHOW (MO 3HAYEHWo K3rMbatoLero MoMeHTa)
Harpysku K HopMaTUBHOMY.

Tabrmua E.2 - KoaddbmumeHtbl oy, w4, @3 [Ana pacyeta Ha u3rvb
NPSIMOYTOfbHbBIX NINT, ONEPTLIX MO YETbIPEM U TPEM CTOPOHaM

MnuTel Mpv &/a

1,0 11 1,2 1,3 1,4 1,5 1,6 1,7 1,8 1,9 2,0 >2

OnepTble & 0,048/ 0,055 0,063 || 0,069 || 0,075]| 0,081 || 0,086 || 0,091 | 0,094 || 0,098 || 0,100 0,125
no

yeTblpem
CTOpOHam

as 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
cTOpoHaM

g Mpwn =3} .l"dl

05 |06 |07 (08 09 |10 (12 |14 |20 >2

0,060 || 0,074 0,088 0,097 || 0,107/ 0,112/ 0,120{ 0,126 | 0,132 || 0,133

O603HayeHus1, NpuHsTble B Tabnmue E.2:

& - ANWHHAs CTOPOHA; ¢t - KOPOTKas CTOPOHa; ¢y - ANMHa CBOOOAHON CTOPOHbI; ¢ty - ANWHA
CTOPOHbI, NEPNEHANKYNSIPHOM kK CBOGOAHOMN.

MpunoxeHue X (o6a3aTensHoeE).
KoadcdpmumeHT yctonumsoctu npu usrmbe

"cu"(b)

Mpunoxexue X
(ob6s3aTensHoe)

XK.1 KoadbdmuwmeHT @ Ana pacyeTa Ha YCTOWYMBOCTb M3rMGaemblX 3IEMEHTOB
[BYTaBPOBOrO, TaBPOBOTO W LUBESNIEPHOTO CeYeHu crepayet onpepensdts B
3aBMCUMOCTM OT pPacCTaHOBKM CBsi3eil, packpennsiomx cxaTblii nosic, Buaa
Harpysku v mecTa ee npuroxeHusi. [pu 3ToM npepnonaraeTcsl, YTO Harpyska

AEIICTBYET B MIOCKOCTU HanGombLUeit xecTkocTn ({x > 1y), a onopHble ceveHust
3aKpenrieHbl OT 6OKOBLIX CMELLEHMIA 1 MOBOPOTA.



XK.2 Ona 6anku n KoHcomm OBYTaBpOBOro cevyeHnsa C OABYyMA OCAMU CUMMETPUU

KO3hMLIMEHT @5 CrnepyeT NPUHUMATb PaBHbIM:

npu ¢4 £0,85

®y = 01; OK.1)
npu ¢y > 0,85

wp =068+021p £1, (XK.2)

rAe 3HayeHue gy cnegyet BblYMCHATb No cbopmyne

2
@_w{u il &
ed b

Lllg ) &. (K.3)

B dopmyne (’K.3) o603Ha4eHo:

¥ - Ko3dpMUMEHT, BblUMCNISAEMbIN cormacHo TpeboBaHuam XK.3 HacToswero
NPUIOXEHWSI;

k - NonHas BbiCOTa CeYeHust NpoKaTHOro AsytaBpa WM pacCTosHUE Mexay
0OCAMM NosAcoB (I'IaKeTOB MOACHbIX J'IMCTOB) COCTaBHOro OByTaBpa;

fgf - pacyeTHas [AfmHa 6Ganku WM KOHCOMM, onpefernsieMasi COrfiacHo
TpeboBaHMsIM 8.4.2 HACTOALLMX HOPM.

K.3 3HayeHve koadpdmumeHTa ¥ B dopmyne (XK.3) crneayet BbIMMUCHSTE MO
dopmynam  Tabmmy XK.1 mXK.2 B 3aBMCMMOCTM OT KONMYecTBa 3aKpenseHun
cXaToro nosica, BUAA HarpyakM W MecTa ee TMpUNoXeHus, a Takke OT
KoadpmumeHTa o , paBHOrO:

a) AN NpoKaTHbIX ABYTaBpOB

2
i
w1zl | ] 0K.4)
AR

>y

roe {; - MOMEHT MHepuuu Mpu CBOBOLHOM KpPYYEHWUW, OMpeaersieMblil COrnacHo

npunoxexwo [;

k - NONHasi BbICOTA CEYEHMS;

6) OnA COCTaBHbIX ABYTABPOB W3 JMCTOB CO CBapHbIMU UMM (OPUKLIMOHHBIMU
NOSICHBIMW COEANHEHUSIMU

)
1t 3
a=8[—jbf] 1+ azB
f briy | (K.5)
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rae 0603HayYeHo:

AnNA CBapHbIX ABYTABPOB U3 TPEX JINCTOB!

£y n by - ToMWMHA W WMPUHA Mosica Ganku;

k- paccToAHue Mexay OCAMU NOACOB;

a =05k

{ - TONMWMHA CTEHKU (£ = £yy);

Ans COCTaBHbIX ABYTaBpOB C (bpMKLlVIOHHbIMVI NOACHBbIMWU COegUHEHUAMMU:

f'f - CyMMapHas TosmHa NMCTOB Nosica U NOSKM NOACHOTO Yroska;

&7 - WMpWHA NIMCTOB Nosica;

k- paccTosHne Mexay OCAMU NakeToB MOACHbLIX NINCTOB;

o - WMpunHa BepTVIKaJ'IbHOVI MOJIKN MOACHOro yrosrka 3a Bbl4E€TOM TOJIWMHbI ero

NonKw;

£ - CyMMapHas TOsLWMHa CTEHKN N BePTUKarbHbIX NOJIOK MOSACHbLIX YrOfKOB.

Tabmmua XK.1 - KoadbdmumeHT ¥ ans 6anok ABYTaBPOBOrO CEYEHUst C OBYMsI
oCsIMU CUMMETPUK

KornunuyectBo || Bug Snwpal Ha Mosic, K|[Koadpduuynent ¥
3aKpenneHun || Harpysku B * KOTOpOMY MY 3HAYEHUAX o
cxaToro nporete yyacTke fgf npuroxeHa
nosica B Harpyska
npornete
01 s ||40< @
40 400
Bes Cocpepoto- - Cxatbiit 1,75+0,09| 3,3+0,053
3aKpenneHun || YeHHast | o @ -4,510
ly=1 5,2
PactanyTein || 5,05+0,09 || 6,6+0,053
o -4,510
52
PaBHomepHO - T Cxatbli 1,60+0,08 || 3,15+0,04
pacnpene- : ! @ ®-2,710
neHHas Li=1 -5 .2
£ o
PactanyTbin || 3,80+0,08 || 5,35+0,04
o @-2,7-10
52
[Ba n || NMobasa Jo6on 2,25+0,07 | 3,6+0,04
Gonee, o «-3,510
aensiume Lo 52
nponet { Ha ]
paBHble
yacTtu
OpHo B || Cocpenoto- :,' 1] ToGon 175
cepenvHe YeHHass B of O
cepeavHe l
Cocpeporto- | Cxatbli 114y
YeHHast B h ’ !
YyeTBepTH of i




PacTaHyTbIn 1,60y,

PaBHomepHO TTTT CxaTtblin 114y
pacnpege- / - ’ 1
neHHas L/ ]

PacTtsanyTbIn 1,30,

MpumeyaHue - 3Hayenue y; CreayeT NpUHUMATL paBHbIM ¥ Npu ABYX u Gornee
3aKpenneHusIX CxaToro nosica B nponerte.

Tabrmua K2 -  KoagdbuumeHT ¥  Ons KecTKO 3adeniaHHbIX  KOHcorewn
[BYTaBPOBOrO CeYEHUs C ABYMS OCSIMU CUMMETPUN

Bua Harpysku Mosc, K|| KoadbdmumeHT ¥ npu oTCyTCTBMM
KoTOpomy 3aKpenrneHuin cxartoro nosica u npu
npurnoxeHa 3HAYEHUAX
Harpyska

44428 28< = £100

CocpepoToyeHHast Ha || PacTaHyTbin 1,0+0,16 2 4,0+0,05 =

KOHLIe KOHCOonn

Cxatbln 6,2+0,08 o 7,0+0,05¢

PaBHomMepHO PacTsaHyTbI 1,42 \E
pacnpefeneHHas

Ecrm Ha yyacTke 6anku lyr aniopa M, no cBoemy ovepTaHuMio oTIMYaeTes ot
npuBefeHHbIX B Tabmmue >K.1, TO JonyckaeTcs 3HaveHwe ¥ onpedenstb No
chopmyriam anist HanGornee BIM3KOM MO oYepTaHuio anopbl M, , B KOTOPYIO MOXET
6bITb BNMcaHa akTuyeckas anopa.

B cnyyasix korga y KoHconm 6anku cxkaTblii NOosic 3akpernsieH oT GoKoBoro
nepemeLLeHns B KOHLe UNnn Mo ee AfnvHe, 3HayeHue ¥ [oryckaeTcsi NpuHUMaTh
paBHbIM:

npy COCPeoTOYEHHOW Harpyske, NPUIOXKEHHOW K pacTAHYTOMY MOsICY Ha KOHLie
KoHconu, w =175y, [Oe 3HayeHue y; cregyeT MPUHAMATb COrAcHO
npumMedaHuto k Tabnumue XK.1;

B OCTasbHbIX Cly4asX - Kak 4Ji9 KOHConm 6e3 3aernneHvu7|.

XK.4 Ons paspesHoit Ganku ABYTaBPOBOTO CEYEHWSI C OLHOW OCbi0 CUMMETPUU
(pvcyHok XK.1) koadpdpmumeHT @5 creayeT onpegenate no Tabnvue XK.3, roe

3HaYeHusA @y, wo U # Ccneayert BblHYUCIATDL No (bopmynaM:

Iy ohiy E
y
e e e K.6
1 a;x fgff R},' ( )
Iy 2hhy, E o
Epmillgesationy Sitng .
2 a;x fgff R},' ( )
I
n=——" (K.8)
I+

PucyHok X.1 - Cxema AByTaBpOBOro ce4eHusi C 0AHOMN OCbIo
cUMMeTpumn
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b,

l_._l

¥
=
=
|
|_y'_|_.f
b,

PucyHok .1 - Cxema [ByTaBpOBOro CeYeHUsi C OQHOW OCb0 CUMMETPUM

= I

I,

Tabnumua XK.3 - KoadduumeHT &y

Crameii nose KoadhdmMumeHT @5 Npu 3HAYEHUN @+
£00,85 cebiwe 0,85
Bornee e
7 © 41 @ |0,21+ 0,68 —+ <1
pa3BMTIiA o
MeHee
<
pasBUTBIN w2 0,68+0,21py <1

B chopmynax (XK.6)-(>K.8) o6o3HaueHo:

W, - KOAAMUMEHT, BblUMCTIAEMBIV NO dhopMyre
Wa=(B+B2+C)D; OK.9)

k - paccTosiHWe Mexay OCsIMM NOSICOB;

kl n kz - pPacCTodAHMe OT UeHTpa TsAXeCTn cevyeHus 4O OCU COOTBETCTBEHHO
6oree Pa3BNTOro N MeHee pPa3BUTOro NOSACOB;

Iy - pacueTHasi ArmHa Garku, onpefersieMas COrmacHo TpebGosanusim 8.4.2
HaCTOSILLYUX HOPM;

Il n f2 - MOMEHTbl MHEepUUN ceYeHusa bonee pasBnUToOro N MeHee pa3BUTOro
NnosACoOB OTHOCUTESTIbHO OCY CUMMETPUN CeYeHns 6arnku cooTBETCTBEHHO.

XK.5 3HaveHua £, ' un D B cdopmyne (XK.9) cneayeT onpenensTb no tabnuuam
XK.4 nK.5 B 3aBUCUMOCTM OT KO3(OPULIMEHTOB:

B=n+07348; (K.10)

po=n+11455, (K.11)

2
B=1(2r-14047 - o,oss[b—l] el 0,0?2[b—1]
A A 21 0K.12)

)
AL
5= (1-m)|987+ 0,3851—’[:%]

2 (K.13)



e 3HaveHus #, &, k, I3, l{y criefyeT NMpuUHMMATL COMMACHO HACTOSILLEMY

NPUSIOKEHUIO, @ {¢ - COrMAcHO MpUNoXeHuno [.

KoadhdmuwmeHT ¢ B Tabnmue XK.5 crneayet onpeaensite no dopmyne (XK.4).

Tabnmua X.4 - KoadduumeHt &

Cxema cedeHus U (| KoacpdmumeHT B npu Harpyake
MecTo

NPUINOXEHUS
Harpysku

COCPEeAOTOYEHHON B || pABHOMEPHO BblI3blBatoLLEN
cepefviHe nporeTta pacnpefeneHHon || YicTbIv n3rmé

-—
-

I I . g

I T
t+ | T
5 -k -8

——
|_h

Tabnmua X.5 - Koadpdmumertsl C' n 2

Bun Harpyaku KoadhdmumeHt & npu ceuerm || KoadduumeHnt
D
AByTaBpoBoM ( || TaBpoBOM (
#n £0,9) z=1,0)
CocpenoTtoyeHHast 8| 0,330% 0,0826 c 3,265
cepeauHe nporneTa
PaBHOMepHO 0,481% 0,1202 2,247
pacnpeneneHHas
Bhi3biBatoLLas 4NCTBIN [[0,101% 0,0253 4,315
n3rmb
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2K.6 OAna asytaBpoBoro ceyenus npu 0,9< x# < 1,0 koadpdmumeHT v, crnepyert
OnpeaenaTb JIMHEAHON WHTepnonsuuen Mexay 3HaYeHUsIMU, MOMyYeHHbIMU Mo
dopmyne (?K.9) ana AByTaBpoBoro ceveHusi npu # = 0,9 u Ans TaBpOBOro Npu # =
1.

[nA TaBpoOBOro CeYEHUS MNP COCPEAOTOYEHHON WIM  PaBHOMEPHO

pacnpeneneHHol Harpyske W o < 40 KoapdMUMEHTbI ¥, CreayeT YMHOXaTb Ha
(0,8+0,004 ¢ ).

B 6arnkax ¢ MeHee pasBUTLIM CXaTbIM MOSICOM npu # > 0,7 u 554, f0 £25
3HaveHne KoadbMLMeHTa ¢ HEOBXOAMMO YMEHbLMTL YMHOXeHvnem Ha (1,025-

0,015%,¢ /£3) 1 criepyeT npuHMMaTL Npu 3ToM He Goree 0,95. 3Hauerust Ly /B3 >
25 B Takux 6arnkax He OMNycKalTCs.

2K.7 Ona 6anku LWBennepHoro ceveHnst KoathMUNEHT #; [OMycKaeTCsi NPUHAMaTL

paBHbIM 25 = 0,7, me @y CregyeT onpedenstb  kak  Ans  6arnok
[BOSIKOCUMMETPUYHOTO [1BYTaBPOBOrO CeYeHusi, ucnonb3ys copmynel (XK.3) u

(>K.4), roe sHadeHus £, f}. , {¢ crepyeT npuHUMaTh Ais Weennepa.

MpunoxeHune U (pekomeHpgyemoe). PacyeTHble
ANUHbI KOJIOHH U CTOEK

Mpunoxexve N
(pekoMeHayemoe)

Tabnmua N.1 - KoadpdmumeHTbl pacHeTHON ANMHBLI ¥ KOSMOHHBI (CTOVKM) C ynpyrum
3aKpenneHriem KOHL,0B

Cxema KOFOHHbI (CTOMKM) B

s J5,4(oz +4) +8(0,250 +1,2) : 1)
S4o+ D +Gm+24)

0,5< 4 <20

ﬁ=05(a+4&wa+4&_ .2)
T+ 2 (pe + 2,41 '

05<%<1,0

Mo 0L @<= unfL9,87

PN TSI
S PTFETAE

n.3)

p 21,0

npu ¢ =0m & »9,87

H=1




O603HayeHust, NpuHsTble B Tabnmue U.1:

K,i 3
o=t 5= £l
B Bl
s Kml
W 7 OTHOLLUEHNE KO3(DULIMEHTOB XXECTKOCTW YNpYroro 3akpenneHuns
m

OMOPHBIX CEYEHWIN CTOWKM,

rae X, - KoaMUMEHT XeCTKOCTW YNpyroro 3akpenseHus, H-cMm, paBHbIn
3HAYEHUIO PEaKTUBHOTO MOMEHTA, BO3HUKAIOLLEro B OMOPHOM CEYeHWW Mpu ero
NoBOpOTE Ha yron © =1;

Ky, - KOI(PMLMEHT XECTKOCTU ynpyron oropbl, H/CM, paBHbIA 3HAYEHMIO

peakTUBHOWM CWIbl, BO3HUKAIOLLEN B ONOPHOM CEYEHUW NPU €r0 CMELLEHWN Ha & =
1.

MpumeyaHue - 3Hadenna X, un X, ANA HEKOTOPbIX PaMHbIX CUCTEM
npviBeaeHsl B Tabnvue N.2.

Tabnmua W.2 - KoaddmumeHTsl )ecTkocTh Ky, 1 X, ANS KOMOHH (CTOEK) pamHbIX
cuctem

Cxema pambl Homep
dopmynbI
Ons cXeMmbl
no Ttabnuue
nA

3uavenua £, n X,

e P
38
= Ky =—~
n 313
n.2 3ET
fﬁ--—...* N EI, % (‘.ﬂ’ =)m npu £, =TIGI +i3)
— = % 142
I N %
~ | Er
I, 7 !
| ¥ EI, W.2) - npu | 4 i,
¥ i
3ET
El, N - (|/|2) npun o= lf 1
s .| El v =1 m =g, G
o e
~ (| Er 381
| : Eo=2220 4
Er, \ __-_E& ™, (h+hz)

Bl
= ——(4 +3
w=0 m 3132 { 1 2)




Koad hmumeHTLI pacueTHOM ANUHBLI # Y4acTKOB CTyneH4YaTbiX KONMOHH

W.1 KoadpdmumeHT pacyeTHOM ASMHbI 41 AN 3aLLEMIEHHOMO B OCHOBaHWN HIDKHETO
yyacTka OA4HOCTYNeHYaToN KOMOHHbI criedyeT NpuHUMaTh:

Mp1 BEPXHEM KOHLIE KOSIOHH, CBOBOAHOM OT 3aKpensieHui, - no Taénuue W.3;

npn 3akpenneHnn BepxHero KoHua OT noBopoTa, HO NpyU BO3MOXHOCTWU ero

cB0OGOAHOro cMeLleHus - no Tabnuue W.4;

NPy 3aKpenrieHn BEPXHEro KoHLa OT CMeLLeHus No dopmyre

_ piy +uf B-1)
1 «,{ﬁ

n.4)

TA€ i3 W piq) - KOI(MLMEHTBI PACHETHOM ANMHBI HXHETO Y4acTKa KOMOHHbI Mpu

Harpyskax F; =0 un F; =0 cOOTBETCTBEHHO, OMNpeaensemMble Mpu LUapHUPHOM
onunpaHun BepxHero KoHua no Tabnuue W.5, a npu 3akpenneHnn ot noeBopoTa - no

Tabnvue U.6.

Tabrmua W.3 - KoadpdmuneHTbl pacyeTHOW AMWHbI (if ANS OAHOCTYNEeHYaTbiX
KOJTOHH C BEPXHWUM KOHLLOM, CBOGOAHBLIM OT 3aKpensieHui

Ef:;:maﬂ ay || KoadpdpmumeHT iy npu sHaveHum
o |fo,1 |{0,2 |[0,3 ||0,4 |[05 |[0,6 |07 |08 |09 |10 |12 |14 |16 |18 ||20 ||25 (|50 |10,0(20,0
4!; 0 |[2,0{[2,0 (2,0 {[2,0 ||2,0 ||20 ||20 ||20 ||20 ||20 ||20 ||20 ||20 ||20 (|20 [|2,0 ||2,0 ||2,0 ||2,0 ||2,0
=R,
~
1 7
F +F,
0,2(/2,0{[2,01(/2,02]2,03|2,04 || 2,05|/2,06| 2,06 || 2,07 || 2,08]2,09| 2,10 ((2,12|/2,14|2,15([2,17 || 2,21 || 2,40 2,76 || 3,38
0,4((2,0((2,04|2,08(2,11(/2,23|/2,18(/2,21(2,25(2,28|2,32|2,35|2,42|12,48|2,54 12,60 || 2,66 || 2,80 || - - -
0,6((2,0{(2,11((2,20{/2,28(/2,36||2,44|/2,52|2,59|2,66|2,73|2,80|2,93|3,05/,3,17| 3,28 3,39 |- - - -
0,8((2,0((2,25((2,42|2,56(2,70|2,83|2,96 3,073,171 3,27 || 3,36 || 3,55 || 3,74 || - - - - - - -
1,0(12,0(12,50(12,73(/2,94 (13,13 3,29 3,44 || 3,59 3,74 || 3,87 || 4,0 |- - - - - - - - -
1,5(13,0|3,43|(3,77 (/4,07 | 4,35|( 4,61 4,86 5,05 || - - - - - - - - - - R .
2,0|(4,0/4,44|14,90(5,29( 5,67 (6,03 |- - - - - - - - - - - - R B,
2,5|/5,0/5,55|6,08(6,56 7,00 | - - - - - - - - - - - - - - -
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I o e O A

Tabrmua MN.4 - KoadpdmuneHTbl pacyeTHOW AnWHbI (if ANS OAHOCTYNEeHYaTbiX
KOJIOHH C BEPXHWUM KOHLIOM, 3aKpenseHHbIM TOMNbKO OT NMoBopoTa

PacuyeTtHas
cxema ay || KoadpdpmumeHT iy npu 3HaveHuu x
0 (o1 |02 |03 [|04 (05 |06 |07 |08 |09 ||1,0 |[1,2 |[1,4 ||1,6 ||1.8 [[20 |25 (|50 |[10,0{20,0
“: 0 |[2,0([1,92([1,86[1,80(( 1,76 1,70({ 1,67 || 1,64 ([ 1,60 1,57 || 1,55|| 1,50 1,46 || 1,43 {{ 1,40{ 1,37 |[ 1,32 1,18/ 1,10{{ 1,05
F,

~
0,2{(2,0({1,93({1,87 ([ 1,82 1,76/ 1,71[ 1,68[ 1,64 || 1,62 [ 1,59 1,56 || 1,52 || 1,48 || 1,45 1,41[ 1,39 1,33 |[ 1,20 || 1,11 || -
0,412,0([1,94({1,88([ 1,83 1,77 ([ 1,75|[1,72|[ 1,69 1,66 || 1,62 || 1,61 || 1,57 || 1,53 || 1,50 || 1,48 || 1,45/ 1,40 | - - -
0,6{2,0([{1,95([1,91([1,86({1,83([1,79([1,77 ([ 1,76|[ 1,72{[1,71[1,69[ 1,66 || 1,63 |{ 1,61 [ 1,59 | - - - - -
0,8((2,0([1,97([1,94[1,92( 1,90 1,88 1,87 || 1,86 [ 1,85 1,83 || 1,82/ 1,80 || 1,79 || - - - - - - -
1,0//2,0{2,001,2,001,2,00]|2,00||2,00|/2,00|2,00{2,00{2,00(2,00]|- - - - - - - - -
1,5)12,0(2,12|2,25|/2,33|/ 2,38/ 2,432,481 2,52 || - - - - - - - - - - - -
2,0//2,0(2,45|2,6612,81{2,91 3,00 - - - - - - - - - - - - - -
2,5/12,5(2,94 3,17 3,34 3,50 || - - - - - - - - - - - - - - -
3,0(/3,0([3,43([3,70([3,93 (4,12 |- - - - - - - - - - - - - - -

Tabrmua W5 -  KoadphdmumeHTbl  pacyeTHOW  ASMHbI figg Wy Ana

OJHOCTYNEHYaTbIX KOSIOHH C HENOABWKHBLIM LLIAPHUPHO-0NEPTLIM BEPXHUM KOHLIOM

PacueTHas 1_2 KoadbdmuneHTbl i3 U gy Npw iq i

cxema 7 12 11 244

0,1 |02 |03 |04 |05 |06 |07 |08 |09 |10 |12 |14 ||1,6 ||1,8 ||2,0

KoadhMLIMEHT iy
0,04|1,02]1,84]2,25|2,591,2,85||3,08|| 3,24 | 3,42 3,70|4,00|4,55||5,25|| 5,801, 6,55|| 7,20




0,06

0,08

0,1

0,2

0,3

0,4

0,5

1,0

0,91

0,86

0,83

0,79

0,78

0,78

0,78

0,78

1,21

0,98

0,90

0,88

0,86

0,85

1,93

1,73

1,57

1,23

1,09

1,02

0,99

0,92

2,26

2,05

1,95

1,46

1,27

1,17

1,10

0,99

2,57

2,31

2,14

1,67

1,44

1,32

1,22

1,06

2,74

2,49

2,33

1,85

1,60

1,45

1,35

1,13

3,05

2,68

2,46

2,02

1,74

1,58

1,47

1,20

3,05

2,85

2,60

2,15

1,86

1,69

1,57

1,27

3,24

3,00

2,76

2,28

1,98

1,81

1,67

1,34

3,45

3,14

2,91

2,40

2,11

1,92

1,76

1,41

3,88

3,53

3,28

2,67

2,35

2,14

1,96

443

3,93

3,61

2,88

2,51

2,31

2,15

1,68

4,90

4,37

4,03

3,11

2,76

2,51

2,34

1,82

543

4,85

4,43

3,42

2,99

2,68

2,50

1,97

5,94

5,28

4,85

3,71

3,25

2,88

2,76

2,10

KoathMLIMeHT i1y

0,04

0,06

0,08

0,1

0,2

0,3

0,4

0,5

1,0

0,67

0,67

0,67

0,67

0,67

0,67

0,67

0,67

0,67

0,67

0,67

0,67

0,67

0,67

0,67

0,67

0,67

0,67

0,83

0,81

0,75

0,73

0,69

0,67

0,67

0,67

0,67

1,25

1,07

0,98

0,93

0,75

0,71

0,69

0,69

0,68

1,43

1,27

1,19

1,11

0,89

0,80

0,75

0,73

0,71

1,55

1,41

1,32

1,25

1,02

0,90

0,84

0,81

0,74

1,65

1,51

1,43

1,36

1,12

0,99

0,92

0,87

0,78

1,70

1,60

1,51

1,45

1,21

1,08

1,00

0,94

0,82

1,75

1,64

1,58

1,52

1,29

1,15

1,07

1,01

0,87

1,78

1,70

1,63

1,57

1,36

1,22

1,13

1,07

0,91

1,84

1,78

1,72

1,66

1,46

1,33

1,24

1,17

0,99

1,87

1,82

1,77

1,72

1,54

1,41

1,33

1,26

1,07

1,88

1,84

1,81

1,77

1,60

1,48

1,40

1,33

1,13

1,90

1,87

1,82

1,80

1,65

1,54

1,47

1,39

1,19

1,92

1,88

1,84

1,82

1,69

1,59

1,51

1,44

1,24

Tabrmua W.6
OLHOCTYNEHYaTbIX KOMOHH C HEMOABMXHLIM BEPXHUM KOHLIOM, 3aKpPEMSiEHHbIM OT

noBsopoTa

KoadpdmumeHTbl

pacyeTHoOn

ATMHBL g

Wity

ans

PacueTHas
cxema

KoatbnLMeHTb! o U piyy Npu iy £

0,1

0,2

0,3

0,4

0,5

0,6

0,7

0,8

0,9

1,6

1,8

2,0




KoadhdmumeHT piy5

0,04

0,06

0,08

0,1

0,2

0,3

0,4

0,5

1,0

0,78

0,70

0,68

0,67

0,64

0,62

0,60

0,59

0,55

1,02

0,86

0,79

0,76

0,70

0,68

0,66

0,65

0,60

1,53

1,23

1,05

1,00

0,79

0,74

0,71

0,70

0,65

1,73

1,47

1,31

1,20

0,93

0,85

0,78

0,77

0,70

2,01

1,73

1,54

1,42

1,07

0,95

0,87

0,82

0,75

2,21

1,93

1,74

1,61

1,23

1,06

0,99

0,93

0,80

2,38

2,08

1,91

1,78

1,41

1,18

1,07

0,99

0,85

2,54

2,23

2,05

1,92

1,50

1,28

1,16

1,08

0,90

2,65

2,38

2,20

2,04

1,60

2,39

1,26

1,17

0,95

2,85

2,49

2,31

2,20

1,72

1,48

1,34

1,23

1,00

3,24

2,81

2,55

2,40

1,92

1,67

1,50

1,39

1,10

3,70

3,17

2,80

2,60

2,11

1,82

1,65

1,53

1,20

4,20

3,50

3,11

2,86

2,28

1,96

1,79

1,66

1,30

4,76

3,92

3,45

3,18

2,45

2,12

1,94

1,79

1,40

5,23

4,30

3,73

3,41

2,64

2,20

2,08

1,92

1,50

KoathdMLIMEHT i1y

0,04

0,06

0,08

0,1

0,2

0,3

0,4

0,5

1,0

0,66

0,65

0,64

0,64

0,62

0,60

0,58

0,57

0,55

0,68

0,67

0,66

0,65

0,64

0,63

0,63

0,61

0,58

0,75

0,68

0,67

0,65

0,65

0,64

0,63

0,63

0,60

0,94

0,76

0,68

0,65

0,65

0,65

0,64

0,64

0,61

1,08

0,94

0,84

0,78

0,66

0,66

0,64

0,64

0,62

1,24

1,10

1,00

0,92

0,73

0,67

0,66

0,65

0,63

1,37

1,25

1,12

1,05

0,83

0,73

0,68

0,68

0,65

1,47

1,35

1,25

0,92

0,81

0,75

0,72

0,67

1,55

1,44

1,34

1,25

0,89

0,82

0,77

0,70

1,64

1,50

1,41

1,33

1,09

0,94

0,88

0,83

0,73

1,72

1,61

1,53

1,45

1,23

1,09

1,01

0,94

0,80

1,78

1,69

1,62

1,55

1,33

1,20

1,10

1,04

0,88

1,81

1,74

1,68

1,62

1,41

1,28

1,19

1,12

0,93

1,85

1,79

1,75

1,68

1,48

1,35

1,26

1,19

1,01

1,89

1,82

1,79

1,71

1,54

1,41

1,32

1,25

1,05

B tabrmuax U.3-1.6 o6o3HaueHo
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rae iy, Iy, 4, I - MOMEHTbI MHEPLMN CEYEHUA W ANWHBLI HWKHErO M BEpXHero
Y4aCTKOB KOMOHHbLI COOTBETCTBEHHO;

G=(8 +F)im.

W.2 KoadbdpnumeHT pacyeTHON AnnHbI (iy ASIA BEPXHEro y4acTka OfHOCTYNneH4YaTon
KOMOHHBI BO BCEX CNyyasix crieayeT onpenensts no dopmyrne

Ha ={£L1.'"C€1$3. (|/15)

.3 KoadpdmumeHT pacyeTHOM ASMHbI 41 AN 3aLLEMIEHHOMO B OCHOBaHWUN HIDKHETO
yJacTka ABYXCTYNeH4YaTol KOMOHHbI (pUCyHOK W.1, @) npu ycroBusix 3akpenneHust
BEpXHero KOHLa, ykasaHHbIX B Tabnuue W.7, cnegyeT onpenensitb no gopmyre

2 2 2 2
_ Iﬁmm (g tem(1 ) 0 iy ".6)
1 v 145, +8 , .
1+82

r,qe,6’1 =F1.'"F3;,82 =F2.'"F3; 62 =i‘2.l"fl;

Bol, Mz, Has - KO3GXPULUMEHTBI, onpegenseMble no tabnuue W.7 kak ans
0OHOCTYNeHYaTbIX KOMOHH No pucyHky U.1, 6, B, r);

I = (04 + 1505000 +15) - npvBegeHHoe 3HayeHMe MOMEHTa WHEpPLUK

ceyeHnst ysacTka AnuHomn (f) +147.

PucyHok U.1 - CxeMa ABYXCTyneH4YaTON KOJIOHHbI U YCNOBHbIE CXEMbl
3arpyxeHun npu npunoxenuu cun F(1), F(2) u F(3) cooTBeTCTBEHHO K
HWXKHEMy, cpeiHeMy, BEepXHeMy y4yacTkam

a) 0) B) r)
E| E|
e "‘:'_ I, ~ I
};; -:i:" ln: E "-_3
g | R |
-_r Im] : Iml
- I, 3 ]] ~ ~

PucyHok WN.1 - Cxema [OBYXCTYyNeH4YaToOM KOMOHHbI (8) W YCIOBHblE CXEMbI

3arpy)XeHUn Npy NPUNOXeHUM cun &, & 1 F3 COOTBETCTBEHHO K HkHEMY (6),
cpenHeMy (8), BEpxXHeMy (2) yyacTkam

Tabnmua N.7 - KoadpdmumeHTbl fip, Bma , Hmd

Ycnosus 3HaveHus koahdmLmneHToB
3aKpenneHus
BEpXHero KoHLa
KOJOHHbI
Homl Hom2 Hmi

Mpu YCIIOBHOW CXeMe 3arpy>eHusi No PUCYHKY

n1,6 n1,8e nir




CsoboaeH oT1|[2,0 2,0
3aKpenreHuii #
(¢y - no Tabrmue N.3
n o) "
! i
oy = 3 (iml
G+l N &
3akpenneH oT
noBopoTa, Aonyckaet #1 #1 #1
cMelleHve
(1 - no Tabnuue N.4 npun cy = |[ (¢ - no Tabrmue N.4
0) npu
_f im
G+l N &
3akpenneH
WapHIpHoO, e |l #11 11 12
[onyckaeT CMeLLeHUs
(11 - no Tabnmue W.5) (@12 - no Tabrmue
n.5)
3akpenneH oT u u u
nosopoTa ni 1 1 12
CMeLLeHUst
(411 - no Tabrmue U1.6) (¢#12 - no Tabnuue
1.6)

3pecb A, #, F; - NpoponbHble CUMbl, MPUIMOXEHHbIE K BEPXY HIDKHETO,
CpEefHEro U BEPXHEro Y4acTKOB KOMOHH C MOMEHTaMu uHepuuu iy, i3, i3 1

AnvHamu §, iy, {3 COOTBETCTBEHHO.

MpuBegeHHOe 3HaYEeHE MOMEHTa VHEPLIUU CEYEeHWs yyacTka ArmHoi (g +i3)
Ha pucyHke W.1, 6 cnepyet onpeaensitb no copmyrne

Ty = (Iqly + I3ig) {ip + 1) .

N4  KoadbuuUMeHTbl  pacHeTHOW  ANWHbL: o ANA  CPeAHero  yvacTka
[BYXCTYNEHYaTON KOMOHHbI ASMHOW i W pi3 ANA BEpPXHEro y4yacTka KOJSOHHbI

ANMHOI 13 CrieayeT onpeaensiTb o hopMyram:
pa =ppfog; n.7)

#3 =pplog &3, (n.8)
_h /)
roe oy == l——=——=——
VA + P+ Fa)
I3 I
053 i e 0 S
V(R + o+

MpunoxeHune K (pekomeHnagyemoe). K pacuety
311eMEeHTOB Ha yCcTanocTtb

Mpunoxexune K
(pekomeHayemoe)

Tabnmua K.1 - [pynnbl 31eMeHTOB 1 COeaQNHEHUI MPU pacyeTe Ha ycTanocTb




Cxema afnemMeHTa 1 pacronoXeHue pacyeTHoOro
ceyeHua

XapakTtepucTuka
anemeHTa

pynna
3/1EMEHTOB

OcHoBHOIN MeTann
C NpPOKaTHbIMU nnn
obpaboTaHHbIMU
MexaHN4eckvM
nyTem KpoMKamm

To xe, c
KpomKamu,
obpe3aHHbIMK
MaLLMHHON
rasoBoW peskon

-

OcHoBHOIN MeTann
¢ 06paboTaHHbIMK
MexaHU4ecKUm
nyTemMm Kpomkamu,
npu pasHon
LLUMpWHE U paguyce
nepexoga », MM:

200

10

OcHoBHOM MeTann
BO  (PPUKLIMOHHBIX
coeanHeHnaxX

-

OcHoBHON MeTann
B 6onToBOM
(6onTbl knacca
TOYHOCTM A)
coenHeHUn B
CceyeHnsx no
OTBEPCTUIO:

a) npu  napHbIX
Haknagkax

6) npu
OJHOCTOPOHHMX
Hakragkax

Mepexon ]
3aKpyrneHve
(knacc  4uCTOThI
rasosovi pesku 1
wm  dppesepoBka)
npuaz72°, r2
0,5%




dacoHku
NPSAMOYrofibHON
————————— opmbl,
npvBapeHHble
BCTbIK UM BTaBp K
aneMeHTam
KOHCTpYKUU  6e3
MexaHn4ecKkon
obpaboTkm
nepexoga ort
bacoHKu K
ANeMeHTY

A

dacoHku,
npuBapeHHble
BCTbIK UM BTaBp K
CTeHKaM ¥ nosicam
Ganok, a Takxe K
anemeHTam depm
npu o % 45°

dacoHku
NpPsSIMOYrofibHON
nnm
TpaneuneBnaHomn
opmbl,
npvBapeHHble K
nosicam 6anok
BHaXnecTKy c
obBapkon no
KOHTYpY
HaxnecTku 6e3
MexaHn4ecKon
06paboTkm LWBOB

@/ CrbikoBON )
HeobGpaboTaHHbIN
4 LLIOB; Harpyska
neprneHauKynspHa
CBapHOMy  LUBY;
CTblKyemble
< > e ANeMeHTbI
OANHAKOBOW
LLMPUHBI n
TOMWYHbBI
< CrtbikoBOM
/; 1:5 HeobpaboTaHHbIN
LLOB;  CTblKyeMble
3rieMeHTbl pasHomn
; LUMPUHBI unm
b pasHoOM TOMLWMHbI

OcHoBHoOV MeTann
B MecTe nepexoaa
K CTbIKOBOMY LLBY
co CHATbIM
MexaHn4ecKnum
crnoco6om
YCUINEHMEM LUBA:

a) npu
CTblKOBaHUM
3rIeMeHTOB
OANHAKOBOW
TOMWYHBI n
LUMPWHBI

6) TO e, pasHoWn
TOTLLMHbI "
LUMPUHBI




12

CBapHble
CTbIKOBbIE
COEAVHEHNS:

NMCTOBOrO
anemeHTa Ha
NOAKagHOM
mcte  (Harpyska
nepneHauKkynspHa
CBapHOMY LLBY)

Tpyo Ha
noaknagHom
KonbLe

NPOKaTHbIX
npodmnen BCTbIK

13

|a

la

CBapHble ceyeHust
[BYTaBPOBOIO,
TaBpOBOro "
OPYyrux TUNOB,
CBapeHHble
HenpepbIBHLIMU
NPOAOMNbHLIMU
wBsamu npu
OeCTBUM  ycunns
BAOSb OCY LWBA

14

OcHoBHoOV MeTann
co
BCnoMoraTesibHbIM
3NIEMEHTOM,
NPUKPENTEHHBIM
NPOAOMNbHLIMU
LBamu, Nput o :

no 45°

90°

15

Iz

144

T YTTTRCITICTITI eI I

b o e e W

TTTTTIT Y ITI I Ty ey

L

O6pbIB  MOAACHOTO
ncTa 6e3
MexaHn4eckon
06paboTkm
nonepeyHoro
(no6osoro) wea

16

OcHoBHoOM MeTann
c nonepeyHbIM
LLBOM; cBapHoM
LioB
[OBYCTOPOHHWA  C
nnaBHbIM
nepexonom K
OCHOBHOMY
mMeTanny




17

|a

la

OcHoBHoV MeTann
pacTsHyTbIX
nosicoe 6anok wu
anemMeHToB depm
B6rm3n avadparm
7 pebep,
NpUBapPEHHbIX
YroBbIMY LUBaMMU

18

OcHoBHOM MeTann
B MecTe nepexoaa
K nornepeyHomy
(no6osomy)
YITOBOMY LUBY

19

8

i |a

OcHoBHON MeTann
B COELUHEHUSIX C
onaHroBbIMU
wBamMu (B Mectax
nepexopa ot
anemeHTa K
KOHLaM
(hraHroBbIX LUBOB):

a) C [OBOVHbIMM
onaHroBbIMU
LBaMm

6) ¢ cnaHroBbIMK
" no6oBbIMU
wBamu

B) Npu nepepave
ycunus Yyepes
OCHOBHOV MeTann

r) LLeKM aHKepoB
AN Kpennexws
CTarnbHbIX KaHaToB

20

OcHoBHoV meTann
TpyObI
pacTsHyTOoro
packoca npwu
OTHOLLEHWN
TOMWYHBI K
HapyxHomy
avameTpy  Tpyobl
nosica

b iy 21114

1120 € tyy { dyy <
114




21 OcHoBHoV MeTann
TpYyObI
pacTsHyToro
packoca npwu
OTHOLLEHWN
avameTpos
packoca u nosica

dyldy, =04-07
" OTHOLLIEHUM
TONWMHBI K
HapyXHoMy
avameTpy  TpyGbl
nosica:

b iy 21114 6
7
1120 £y dyy <
114
8

1U35< tyy { dyy <
1120

MpunoxeHue J1 (pekomeHayemoe). Yanbl chepm
C HenocpeAcCTBEHHLIMU NMPUKPENIeHUAMU
3NIeMEHTOB peLUeTKU K nosicam

Mpunoxexwve I
(pekomeHayemoe)

J1.1 O6wme nonoxeHus
J1.1.1 B y3nax depm ¢ HenocpeaCcTBEHHbIM NPUKPENTIEHNEM IIEMEHTOB PELLETKU K
nosicam crnegyeT NpoBepsiTb (cornacHo 15.2.5 HacToALWMX HOPM):

HECYLLYIO CNOCOBHOCTb CTEHKU (MOMKM) NOsICa, K KOTOPON NPUMbIKAET 3MeMeHT
peLeTky;

HECYLLYIO CNOCOBHOCTL 3MIeMEHTa peLLeTkn B6IM3N NPUMbIKaHUS K NOsiCy;
NPOYHOCTb CBAPHbIX LLBOB.

B npvBeaeHHbIx Aanee dopmyrnax 0603HaueHbI:
A - ycunve B NpuMbIKaloOLLEM drIeMEHTE (peLLeTKu);

M - n3rMbaloWwmini MOMEHT OT OCHOBHOMO BO3AENCTBMA B NpUMbIKatOLLEM
aneMeHTe B NNOCKOCTU (hepMbl B CEYEHUM, COBMAfaILWEM C NpuMblKatoLLen
CTEHKOM (nonkor) nosica (MOMEHT OT >XeCTKOCTWM Y3MOB criedyeT Y4uTbiBaTb
cornacHo 15.2.2 HacTosiupx HopM; Ans ¢epM M3 KpyrbiX TpyG - aHanormyHbiv
MOMEHT B paccMaTpyBaEMOM 3MEMEHTE B CEYEHUM, MPOXOASLUEM 4Yepes TOYKY
nepeceyeHsi OCK 3TOro aneMeHTa ¢ obpasytoLLen nosica);

F - npogornbHas cuna B Nosice CO CTOPOHbI PACTAHYTOrO 3fieMeHTa peLLeTKu;

A - nnowaab nonepevyHoro cevYeHuns nosica;

R}. - pac4eTHoe COnpOTHBIIEHNE CTalm Mosica;
¢ - TONMWMHA CTEHKM (Norku) nosica;

& - Yron NpUMbIKaHVs 3rIEMEHTa PeLLETKU K NOsiCY;
A4 - Nrowasb NonepeyHoro CeYeHnst ANeMeHTa peLeTky;
4 - TOMWHA CTEHKM (NOSIKM) ANIEeMeHTa PeLLETKM;

R4 - pacyeTHOE COMPOTUBIEHE CTanM 3NIEMEHTA PELLETKM.

J1.1.2 Wa3roToBneHvne depm C HenocpeACTBEHHbIM MPUKpenneHneM 31EMEHTOB
peLleTkun K nosicam BO3MOXHO TOMbKO Npy CreuunanM3mpoBaHHOM NpOV3BOACTBE C
noornepaLmoHHbIM  KOHTpONeM KayecTBa, obpalias BHUMaHWe Ha KOHTPOIb
cobniofenvs nepeq CBapKOW MPOEKTHOrO 3a3opa Mexdy Topuamu packocoB U
nosicamv coepm o BCemy nepumMeTpy COnpskeHns packoca C NMosiCOM.
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I1.2 ® epmbl 13 rHyTOCBapHbIX Npodunem

J1.2.1 Y3nbl depm M3 3aMKHYTbIX THYTOCBapHbIX Npodwmnein npsiMOyronbHOro
ceveHusi (pucyHok J1.1) crnepyeT npoBepsiTb cornacHo Tpe6osaHuam J1.1
HaCTOSILLErO MPUMOXEHUS, a TakXe YYWUTbIBaTb HECYLLY CnocoBHOCTL GokoBOM
CTeHKM nosica (napannenibHON NMOCKOCTW y3na) B MecTe MPUMbIKAHWS CXaToro
3reMeHTa peLleTKu.

PucyHok J1.1 - Y3anbl hepm U3 rHyTocBapHbix npodunen

\

,
= |=
1

-~

|P]
_14_1;{6'

1]

|
P =
f’_l_ B

|
f 'i d
g, |
d I.i-x‘f

a - K-o6pasHbli Npu TpeyronbHoi peLueTke; 6 - TO Xe, Npy PacKOCHOW peLLeTKe; 8 -
OMOPHBINA; 2 - Y-06pasHbIi

PucyHok I1.1 - Y3nbl ¢hepm 13 rHyTocBapHbIX npodmnen

J1.2.2 B cnyyae ogHOCTOPOHHErO NPUMbIKaHWUSA K NOSACY ABYX Ui Gonee anemMeHToB
peLLeTKN C YyCUIMsiMM pasHbiX 3HakoB (cM. pucyHok J1.1, a, 6), a Takxe ogHoro

3MieMeHTa B OMOPHbIX y3nax (CM. pucyHok J1.1, B) npu &/ 20,9 n g/& 20,25
HECYLLYIO CMOCOBHOCTb CTEHKM TMosica CreayeT npoBepsiTb  ANs  Kaxaoro
NPUMbIKAIOLLETO 3rIEMEHTa Nno dopmyre

158 (0.4 +18g/8) Fsin
[N+ (Jn.1)

dy JyvavpRtt @ g+ 20f)

rae rq - KOIMMUMEHT BIMSHUA 3HaKa YCUrMs B MPUMbIKAIOLLEM 3reMeHTe,
NpUHYMaeMbl paBHbiM 1,2 npu pacTsbkeHnn 1 1,0 - B oCTanbHbIX Cry4asix;

¥p - KOIPULMEHT BIMSIHUS NPOAOIBHON CUMbl B MOSiCe, onpeaensieMblit npu
cxaTuv B nosice,

ecrm 7|7 AR, ) > 0,5, Mo hopmyrie
vp =15-|F|i(4R,),

B OCTarbHbIX cnyyasix vp =1,0;

b - anvHa y4yacTKa NiMHUM nepeceyeHns npuMbiKaroLero afiemeHTa ¢ nosicom B

HanpaBreHWM Ocy Nosica, paBHast oy f sin o ;

£ - MorioBMHA PacCTOSHUS MeXOYy CMEXHbIMW CTEHKaMW COCEeLHUX JNIEMEHTOB
PELLETKM UM NOMepeyHON CTEHKON packoca 1 OnopHbIM peGpoM;

f=(D-diz.

J1.2.3 Hecyuyto cnocoGHOCTb CTEHKM nosica B Y-06pa3Hbix y3nax (CM. pucyHok J1.1,

r), a Takke B y3nax, ykasaHHbix B J1.2.2, npu g /& > 0,25 criegyet npoBepsTb Mo
chopmyne

W AT 1) fsa
] =i 1.2
Yera¥pR,E B + 2207) 02

J1.2.4 Hecywyo cnocobHocTb GOKOBOM CTEHKM B MNMOCKOCTWM y3na B MecTe
NpUMbIKaHKSA CxaToro anemeHTa npu « / [ > 0,85 cnegyeT npoBepaTb No hopmyrne


/picture/get?id=P07E5&doc_id=1200084089

Wsin? o
- (n.3)
2ycrikRyidy

rae % - KO3MMUMEHT BIMSIHASI TOHKOCTEHHOCTM Mosica, A OTHoLweHuA D /£
25 npyvHMMaembin paBHbiM 0,8, B ocTanbHbIX criyyasx - 1,0;

k - KO3hdMLMEHT, NPUHNMAEMbIV PaBHBIM

npn 4(2f Dy)* - R, 1 B <0 k=36(/Dy)2 Bl Ry;
npu 0< 4/ D)2 - R, /E< 6107 k=09+670(/ Dy)? ~170R, / E;
B OCTaJIbHbIX CIly4asx k=1,0.

J1.2.5 Hecyuwyto cnocobHOCTb ariemMeHTa peLueTku BOnm3n MpuMbIKaHust K nosicy
cneayeT NpoBepsTh:

a) B y3nax, yka3daHHbIX B J1.2.2 HacTOsILLEro NpuroxeHusi, no copmyne

(W +0,5M F )14 + 00180/ £) sin o
1, (n.4)
Te¥akRyg &g

rae & crnepyeT onpedensTb, kak B J1.2.4 HACTOSILLErO MPUMOXEHUS, HO C 3aMeHON
XapaKTEPUCTMK MOsiICa Ha XapaKTepUCTVKK drieMeHTa pewwetku: £ Ha Gonbluee n3

3HaueHMn d um dy , £ Ha 2z 1 By Ha Ryg.

[Ina anemeHTa peLleTKn HEKBaADaTHOTO CeYeHUs B NeBYio YacTb copmyrbl (J1.4)
31+didy)

cnegyet BBOAUTb MHOXUTESb m )

6) B y3nax, ykasaHHblIx B J1.2.3 HacTosLLEro NpuroxeHus, no copmyrne

<1 (n.5)

a7 OSM |[1+ 0,043+ 54/ D~ 0,1d; /£4)D (t]sin o
Yo ¥akRyg Ag '

dp

BbIpaXeHUs B Kpyrnbix ckobkax cdopmyrbl (J1.5) He AormkHo 6biTb MeHee 0.

[na anemeHTOB peLeTkn HeKBagpaTHOro ce4eHnsa B neBy 4acTb ¢DpMyﬂbI

(N.5) cnepyeT BBOAUTL MHOXUTENL (1 +d fddp )i 2.

11.2.6 MpoYHOCTb CBapHbIX LUBOB, MPUKPEMSIOLMX 3IEMEHTbI PELLETKM K Mosicy,
crenyeT nNpoBepsTb:

a) B y3nax, ykasaHHbix B J1.2.2 HacTosiLLero npunoxexust, no dopmyne

0,50 (1,06 + 0,0140/¢]sin o
N+ — ; £ (n.6)
dy ﬁfkfchwf(2dbfsma+d)

rae 85, k¢, Ry crenyeT npuHumars cornacHo TpebosaHusiv passena 14;

0) B y3nax, ykasaHHbIX B J1.2.3 HacTosLero npunoxeHus, no opmyrne

[N+ 0,5M][1 +0,013+5d1D-01dy I¢g)Ditlsin e ’ nn

dp 418fkf dpre wa

B) CBapHble LWBbl, BbIMNOSHEHHbIE MPU HaNU4YMM YCTAaHOBOYHOINO 3a3opa, paBHOro

(0,5-0,7){; , C NMOMHBIM NpOMMaBieHMeM CTEHKU Npodmnst criefyeT paccyvTbiBaTb
KaK CTbIKOBbIE.

1.3 ®epmbl U3 Kpyrnbix TPy6

11.3.1 Y3nbl cdepm 13 kpyrmbix Tpyb (pucyHok J1.2) crnegyeT npoBepsTb COrnacHo
TpeboBaHusim J1.1 HACTOSILLEro NPUMOXEHNS.



PucyHok J1.2 - Y3anbl chepm 13 Kpyrnbix Tpy6

a - K-o6pasHblii; 6 - X-06pasHblii; 8 - ONOPHbI
PuicyHok J1.2 - Yanbl dhepm 13 Kpyribix Tpy6

J1.3.2 B cnyyae npuMbIKaHWS K MOSICY # 3NIEMEHTOB peLueTku (CM. pucyHok J1.2, a,
0), a TakKe OOHOrO 3fieMeHTa B OMOPHbIX Yy3nax (CM. pucyHok J1.2, B) HecyLlyto
CMNOCcOBHOCTb CTEHKM nosica criefyeT NpoBepsiTb ANS KaXKO0ro NpyMbIKatoLLEro
anemeHTa no copmynam:

1...»; J1.8)

n

2 sy Vs oy Dy | vy 81 S0 J

|NJ-|sin oy iy ;28) <1, (n.9)

rae i - HoMep NPUMbIKAIOLLETO 3NIEMEHTA;

J - HOMep paccMaTpvBaeMOro NpUMbIKaloLLEro 3feMeHTa;

Ny, N; - younve B NPUMbIKAIOLIEM SIEMEHTE, MPUHUMaeMoe C y4ETOM 3Haka
("nntoc” npu pacTspkeHnu, "MUHYC" Npu cxaTun);

Hi - KO3dMUMeEHT, Npu i = j onpegensiemMblvi No dopmyrne

< LM

Ty Njfz,r' Sin ot

My

npui = j pi; =1.

30ecb g - KOI(DMUMEHT BIMAHWA 3HaKa ycUrMs B paccMaTpuBaeMom
NpUMbIKalOLWEM 3NeMeHTe, NpUHMMaeMbli paBHbIM 0,8 npu pacTsxkeHun n 1,0 - B
ocTarnbHbIX Cryvasx;

-Ez_:f - [OnnHa yyacTka npuMbiKaHUA paccMaTtpmBaemMoro asrfemMeHTa (,D,J'IFI

TpybyaThIX 3NIEMEHTOB IZJ- = dj- i sin o)

Yy - KOIMLMEHT BNMAHWA [ANWHBLI MPUMBLIKAHUA  paccMaTpyBaeMoro
aremMeHTa, AN HeLUNMHOPUYECKNX NPUMbIKaHWI onpefensiemMblii no dopmyne

Iy —b;

W=l S S
Yy 22D -8;)’

AN UNIMHAPUYECKNX NPUMbIKaHWA (TPYB) ¥z =1;

Z wm d; - WMpMHA NPUMBIKAIOLErO 3rieMeHTa (Ans TPYGYaToro aremeHTa
bz‘ = d!_ wnn bj = dj);

S - xapaKkTepucTVKa HecyLuei cnocobHOCTY nosica, onpeaensiemasi no dopmyne

5= 1301+ 0,028)°R, 7, ; (1.10)
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3aecb & = D)fi - TOHKOCTEHHOCTb MNosica;

Yoy - KO3hPMLNEHT BMUSHWSA NPOAONBHON CUMbl B MOSICE, Onpeaensemblin npu
cxaTum B nosice no gopmyne

yoy =1-05(F;/AR,)%,

B OCTalbHbIX Cry4aax ')"g‘ =1;

3aecb FJ' - npoAonbHas cuna B NosAce CO CTOPOHblI PAaCTAHYTOro anemMeHTa
peLeTKu,

Ty - KOI(PUUMEHT BIMAHWA MOAKPENIIEHUS CTeHKU Mnosica B yane
nonepeyHbiMM pebpamu, AvadparmMamy U T.M., NpUHUMaembli pasHbiM 1,25 npu
pacrnonoxeHun nogkpennsiolero pebpa B npegenax y4actka paccmarpyvBaeMoro
NpUMbIKaHWs U 1 - B OCTarbHbIX CIy4asix;

5;}' - KOS(b(bVILl,VIeHT BIIMAHNA  PaCnoOSIOKeHUA  KaXagoro u3 CMEeXHbIX

NPUMbIKAIOLLMX 3MEMEHTOB MO OTHOLUEHWIO K paccmaTtpuaemomy (_i-Mmy),
onpegensieMbit no Tabovue J1.1;

npui=j & =1,

Wi=arcsin 5,

npu 8; £0,7 gonyckaetcs npuHmnmats ¥y = 1,058; (5; cm. Tabrmuy 11.1),

npu §; >0,7

w; = 1,056, (1+ 0.1585),

'gwi =bw1’ 1D

by - LUMpMHA OXBaTa MosiCa MPUMBIKAIOWWMM SIIEMEHTOM MEXLYy KPOMKaMmm
ceapHoro wea (npu £; £0,7 ponyckaetca npuHumathb Sy =8;, npu £>0,7
by =8 — iy )-

J1.3.3 Hecylwuyto cnocobHOCTb CTEHKM TpybuaTbiX IMIEMEHTOB peLueTku BOGMM3W
NpUMbIKaHKA K NOSICY creayeT NpoBepsTb Mo dopmyne

N(l+&8)
e g (.11
Ye¥dYed Fpada

roe & - KoadpuumeHT, npuHMmaemblin pasHbiM: 0,008 - ana packocoB B K-

06pasHbIX y3nax, Npu pacyete NPUMbIKaHUIN KOTOPbIX 3Ha4YeHre koadduumeHTa {,
onpegensieMoro no tabnuue J1.1, coctaensier meHee 0,85; 0,015 - B ocTarnbHbIX
cryyasix;

Yed - KOIPMUMEHT ycrnoBwii paboTbl, NpuHUMaemblii paBHbIM: 0,85 - Ans
3M1EMEHTOB, NepeceKaloLyXcs B y3ne ¢ ABYMS APYTUMU 3fIEMEHTaM1, UMEOLLMA
pasHble 3HaKN yCumm;

1 - B oCTarnbHbIX crny4yasax.

Ta6brmua 1.1

Pacnonoxenve  ocu | Tun o o

CMEXHOro y3na i ¥
NPUMbIKAOLLETO

aneMeHTa

OTHOCUTENMBbHO ~ OCM

paccmMaTpuBaeMoro

C TOWi e CTOPOHbI || & - l_1,33“5-r-(1+0,026)
rosca 1+0,045
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C  NpOTUBOMNONIOKHOM || ¥ 0 of ®p || Bwy (1+0,02) i
Cos — =%
CTOpPOHbI Mosica < sy Y] 2D )[1+5.48, + 5’5,3!8
E 0

O603HayeHust, npuHsTele B Tabnmue J1.1 (cm. pucyHok J1.2):

gj - HaMmeHblUee paccTosiHWe BAOMb OCU Nosica MeXOy CBapHbIMY LUBaMK,
NPUKPENISIOLLMMM K MOSICY paccMaTpyBaeMblil U CMEXHbIA 3MEMEHTbI PeLLeTKn
(NpoaonbHbIN NPOCBET):

D Dl & 85
= Z+e, |(ctoe, ¥otoe -2 22+ T4
& [2 y]( Boyeley) 2|smoy snojg |

Sg}' - paccTtoaHue BOOMb NMoAca Mexay 60pTaMVI paccMmaTtpuBaemMoro u
CMEXHOro NpUMbIKaroLWMX 371eMEHTOB!

D D3
5 =[?q|'l_|8wi +ey |etgay +[E 1= 6wy +ey-]ctgcej;

S; =&/[L - OTHOLEHME LMPUHLI MPUMBLIKAHUS CMEXHOTO drieMeHTa K

AvameTpy nosica (Ans Tpy6yatbix anemenTos £; = d; { 1)
MpumeyaHme - BHadeHns {3 CneayeT NpUHMMATL PaBHBIMM:
npu g5 £0 {5 =0,6;
npn0< gy <Dy =1-04(1-gy 1 D),

npu gz 2 0 £y =1,

J1.3.4 Tlpn nopkpenneHun CcTeHKM nosica B y3ne (B MecTax npUMbIKaHUS
paccmaTpvMBaeMoro MpUMbIKAIOLLEro drieMeHTa) npurneraioweit U NpuBapeHHon K

MOsICY HaKMaJKon TOMWWMHON £, BMECTO R}. B ¢hopmyne (/1.10) cnegyet npuHMMaThL
pacyeTHOE COMPOTUBIIEHNE MaTepuarna Hakmaaku Ruz, BMECTO ¢ - MPUBEAEHHYIO
TOMUWHY Zef , MPUHMMAEMYIO PABHON: 4151 PACTAHYTBIX MPUMBIKAIOLMX S/IEMEHTOB
£y, HO He Bornee 1,5¢; AN CKATBIX - fyay + 0,255, , T1€ Ly, - GOMbLUIAS, @ £y -

MeHbLUas U3 TOMWMH ¢ U ;.

J1.3.5 MMpo4HOCTb CBapHbIX LIBOB B Cllydae pe3ku Tpyd CO CKOCOM KPOMKM
[lonycKaeTcsl NpoBepsTb No dopmyre

105K <1 n12)
- J1.12
-Adey
roe Rw}n - pacyeTHOe COnpoTUBIfIEHME CBApPHOro CTbIKOBOrO COeAMHEHUs,

NpUHYMaeMoe No ykasaHuaM 6.4 HaCTOSALLMX HOPM.

1.4 ®epmbl 3 ABYTaBpPOB

J1.4.1 Y3nbl doepM 13 ABYTABPOB C NapannenbHbIMW rpaHsIMU Nonok (pucyHok J1.3)
crefyeT NpoBepsiTb CornacHo Tpe6oBaHuaM J1.1 HAaCTOSILLEro NPUINOXEHNS], a TaKxe
YYUTbIBATD!

HeCyLyo CcnocobHoCTb ydacTKa CTeHKM nosca, COOTBETCTBYHOLLEro cxaTtomy
SNEMEHTY peLLeTKH;

HECYLLyto cnocobHocTb nonepeYHoro cev4eHus nosca Ha cABwur.

PucyHok J1.3 - Y3nbl chepm 13 gByTaBpOB



%

a - K-o6pa3Hblin Npu TpeyronbHow peLueTke; 6 - TO e, MPYM PaCKOCHOW peLueTKe; 8 -
OMOpPHbI

PucyHok 11.3 - Yanbl coepm 13 AByTaBpoB

J1.4.2 B cny4ae OOHOCTOPOHHErO MPUMbIKaHUA K ABYTaBPOBOMY MOACY ABYX WM
6onee ABYTaBPOBbLIX JMIEMEHTOB pELIETKM C YCUMSIMU pPasHblX 3HAKOB (CM.
pucyHok J1.3, a, 6), a Takke OAHOrO 3rieMeHTa B OMOPHbIX y3rax (CM. pucyHok J1.3,

B) Npu g £ 15 MM Hecyllylo cnocobHOCTb MOMKKU nosica criedyeT NpoBepsiTb ANs
KaXKI0ro MpyMbIKatoLLEero 3feMeHTa no dopmyre

+ Ryg (4 —tad)| <1
, (m13)

e ), 7708?24, D 22D
dy d sine d, sino

rAe ¥ - KO3AMLIMEHT, onpeaensemblii No ykazaHuam J1.2.2.

J1.4.3 Hecywylo cnocobHOCTb ydvacTka CTEHKM [BYTaBPOBOro Mosica Mof
OefiCTBUEM CXaToro [BYTaBPOBOTO 3fieMEHTa peLUeTku CrieayeT npoBepsTb Mo
dopmyne

Wein 2 i1 57, ypRydyty) <1, (n.14)

rae i, - TONWMHa CTEHKK nosca.

J1.4.4. Hecyulyto cnocobHOCTb MOMEPEYHOro CeYeHust 4BYTaBPOBOrO Nosica Mo
BO3[EeNCTBUEM NOMNEPEYHON CUMbI B y3rie CrieayeT NpoBepsiTb Mo opmyne

CHoy, R [A- (25008 + (2, +2r2]) £1, (n.15)

rae £ - monepeyHas cuia B yare, paBHasi MEeHbLUEMY W3 NpousBeaeHnin M sin o ;

Rs - pac4eTHoOe CconpoTuBIIeHME COBUrNy CTanu nosca;

y= 1141622 i3y,

7 - paguyc 3aKkpyrieHvst podmns nosica.

J1.4.5 Hecywylo cnocobHOCTb ABYTABPOBOrO 3fieMeHTa pelleTkn BO6MM3n
NpUMbIKaHKA K NOACY crneayeT NpoBepsTb Mo dopmyne

M{l+ 0,0Sdfz)f(ycydR},dAd)SL (n.16)
roe vty - KO3(MMUWEHT, NPMHUMaeMbI NO YykadaHusm J1.2.2 HacTosLero
NPUIIOXKEHMSI.

11.4.6 CeveHnst cBapHbIX LUBOB, MPUKPENSIOLLMX SNIEMEHTbI PELLETKM K MOsicy,
cregyeT NpUHUMATb COOTBETCTBEHHO MPOYHOCTM YYacTKOB (MOSIOK, CTEHOK)
[IBYTaBPOBOIO 3IIEMEHTA PELLETKM.

MpunoxeHue M (pekomeHayemoe). Metoamka
noabopa MMHMManbHbIX Ce4eHUN U3rnbaembix
arneMeHToB

Mpunoxexve M
(pekomeHayemoe)
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M.1 O6wme nonoxeHus

M.1.1 MeToavka no3BonsieT YCTaAHOBUTb pas3Mepbl MUHWMArbHbIX MO NSOWAAMN
CeYeHWIA LapHUPHO onepTbix 6arok, HarpyxeHHbIX B NIOCKOCTU CTEHKU U UMEIOLLMX
CBapHOe [1ByTaBpOBOE [BOSIKOCUMMETPUYHOE CEYEHWE C YCTOMYMBON, MMOKOW nunm
nepcopMpoBaHHON CTEHKOW, a TaKkke onpeaenuTb Haubornee addekTBHOE

conpoTuerieHne ctanu R}.,gf .

1.2 YcTtonumBocTb Ganok cregyetr obecneuuBaTb BbiNONHeHWeM TpeboBaHWin
8.4.4-8.4.6 HaCTOALLMX HOPM.

M.1.3 Ona nopbopa MMHMMArbHOTO ceveHus Ganku pacyeTHbIMU pasmMepamu 1
napameTpamu sIBRSTCS:

! - nponer;

A - pacyeTHbI U3rMbatoLLmMii MOMEHT;

# - napameTp, OnpedensloWMiA npedenbHeIn  mpornb  (fy ={ix) wn
npyHMMaeMbln cornacHo CHwl 2.01.07;

A - napameTp, paBHbIi 9,6 - Npu paBHOMEPHO pacnpeneneHHon Harpyske, 12 -
NpW COCPEAOTOYEHHOI Harpy3ke B cepeauHe nporeTa, 10 - B ocTarnbHbIX Cryyasix;

¥f - KOI(DMUMEHT HAAEXHOCTU MO Harpyske, onpeAensemMblit kKak OTHOLLEeHNe
pacyeTHOro 3HaYeHWsi 9KBUBANEHTHOW (MO 3HaYeHWo M3rMbaloLero MoMeHTa)
Harpysku kK HopMaTUBHOMY;

B=3MiEy); w=1/B;, 8=nllpvy) - BemmumHbl, MCMOMb3yemble B
pacyeTHbIX hopmynax.

M.1.4 CeueHne 6anku, nNpUHATOE C Y4YETOM [EeWCTBYIOLMX COPTAMEHTOB,
TpeGoBaHUi 1 OrpaHNYeHUin, NpeabABAEMbIX K MPOEKTY B KaXKAOM KOHKPETHOM
cnyvae, crnegyeT NpoBepsiTb CornacHo TpeboBaHWsiM pazgena 8 HacTosILWX HOPM
(ana 6anok Cc ycTOWYMBOW CTEHKOW) unn TpeboBaHUIA HACTOSALLEro NPUNOXEHWUs
(ans 6anok ¢ rMbKown CTEHKOW).

M.2 Banku U3 ogHOpPOAHOro MaTepuana c ycToi4MBOWA CTEHKON

M.2.1 Pasmepbl ceveHuit (CM. PUCYHOK 5 HACTOSALLMX HOPM, e #, 0603Ha4YeHO Kak

ke, ady - kak by ) nByTaBpOBLIX Garok 1-ro knacca crielyeT onpeaensTb Mo
dopmynam:

ty =03678; by =530/ [y, ; iy =166t by = 0,302k, (M.1)

me ¥ = JEIR, .

OheKTMBHOE 3HAYEHWE PACYETHOrO COMPOTUBIIEHNS cTamm &y . cneayet
onpenensaTs no opmyne

£ 1

Ripmne _© o
».8F . W (M.2)

M.2.2 Pa3mepbl cedeHuin AByTaBpoBbIX Garnok 2-ro knacca npu 1< <5 cnegyet
onpeaensTb no opmynam:

5 =1,26B.l"30)1§\aw ; by =j\uw£wr""" Ye ) iy = O:TEW'\f}\uwal’riuf ;

by = 1420, [hyeon Iy, (M3)

e wy =1+1/352 +03(r/ ) (1-1/3%);
ey =0,25(3w; = 2).

MapameTp E crneqyeT onpeaensTe nNo gopmyrne

=029/ f0,0833 = (ey, ~Dlay +0.167) (M4)
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roe €1, - koaddmuUneHT, onpeaensemMbln no dopmynam (77) HacTOALLWX HOPM W

M3MeHsiloLLmiics B npegenax 1< ¢y, Se,.

[na 6anok kopob4aToro ceyeHns KoadhdMUNEHTbI ¢1; U £, B dopmyne (M4)
crnegyet yMHoXatb Ha 0,5.

B dhopmyriax (M.3) 3HaueHne *y,, CreyeT onpeaensThb B 3aBUCUMOCTH OT & Mo

Tabrnmue M.1, a 3HayeHue Xuf - no 8.5.8 HacTosumx HopM. B Tabrmue M1 u B
dopmynax (M.3) cpegHee KacaTenbHOe HanpsbkeHwe r crnegyer NpUHMMaTb

paBHbIM T = (I A,

Tabnmua M.1

7/R; || MpeaenbHble 3HAYEHNS Py MPU &, PABHOM

1,0 1,5 2,0 2,5 3,0 3,5 4,0 4,5 25,0

0 550 [[4,00 |3,42 |[3,00 |2,72 |[2,52 |237 2,27 2,20

0,5 450 (3,70 (3,13 |2,75 |[2,51 |235 [[2,26 220 (2,20

0,6 425 (3,52 ||2,98 [[2,64 |242 |228 |220 2,20 ||2,20

0,7 4,00 (3,34 (2,84 |253 (234 |220 (220 220 |[2,20

0,8 3,75 |[[3,04 |262 |237 (226 |220 (220 (220 {220

0,9 3,50 (2,73 12,39 (2,20 ||2,20 |[2,20 |2,20 2,20 (2,20

3HaveHns A u £ criegyet onpenensTb B O4HOM cedeHumn Garku.

OdheKTUBHOE 3HAYEHNE PacyYETHOrO COMPOTUBIEHUSI CTanm R}.,gf crnepyet
onpegensTb no dopmyne

wid

(M5)

rae 7 = (18w; —0,8) f{w; o) .

M.2.3 TMpKn HanMumnm 30HbI YUCTOro M3rMba pasmepbl ceveHuin Hanok 2-ro knacca u
3hheKTMBHOE 3HAYeHMe PacyYeTHOro COMPOTUBIIEHUS CTanW crefyeT onpeaensTb
no coopmynam (M.3) n (M.5) cooTBETCTBEHHO NPW MOACTAHOBKE B HUX 3HAYEHUS E =
1,42.

M.2.4 Pasmepbl CeueHni [ABYTaBPOBbIX 6arok 3-ro knacca (Mpu Ay, =2,2; Xuf =
0,3) crnienyeT onpeenaTb No hopmynam:

t = 074581y s Ry =220 [y, o £ 21820,y Bp = 0,525k, /0y
(M6)

re wq =1+ 08(r/R)*:
g = 0,253y~ 2).

OhheKTMBHOE 3HAYEHWEe PacyETHOrO COMPOTUBINEHWS cTamm &y . creayet
onpeaensTb no opmyne
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2
0775 ) 4
R = =] , (M-7)
B \J[ w6 ]

rae 73 = (L8wy — 0.8) f(wgdfwq) .

M.2.5 MNpn BbIGOpe CTamMM pacyeTHOe COMpPOTMBIIEHUE R}. crnegyeT NMpUHUMaTb
Onmskum K R}.,gf, BbluMcneHHomy no copmyrnam (M.2), (M.5) n (M.7); npn atom

DOIDKHO BbITh BBIMOMHEHO YeroBre Ry £ Ry ur

M.2.6 Ons 6anok 2-ro u 3-ro kNaccoB Npu OJHOBPEMEHHOM JENCTBUM B CEYEHUU
M uw@ B dopmynax (M3), (M5)-(M.7) crepyeT npuHMMaTb: B MEpPBOM
npubvxerun 7 = 0; B NocneayoLmx npudnmwkenusix 7 = Gt k) .

M.3 BuctanbHble 6anku ¢ ycTon4nBOWM CTEHKOM

Pa3mepbl ceveHuii GucTanbHbiX ABYyTaBPOBbLIX Ganok 2-ro kracca ¢ yCTOW4MBO

CTeHKOM npn Ryr { Ry =7 criefyeT onpeaenste no doopmynam:

£, =1268/ 3wy 30, 0 . sy t; =ty gz
by =hyafos (). (M8)

* Bpak opuruHana. - MNpumeyaHue nsrotosutens 6asbl JaHHbIX.

rme wg = 2r — 1+ 1432 + 0801 R, 1 -1107)
g = 0250303/ r=2);

vy = JET Ry

B dopmynax (M.8) 3HaueHue *,,, cremyeT npuHMMaTb no Tabmue M.1 B
3aBMCMMOCTU OT NapameTpa , onpegensemoro no dopmyne

= l+(l,3—0,2ozf)(cl,, -1, (M.9)
roe ¢y, - KoaddMUVEHT, onpeaensemMblin no hopmynam:
o =M W Ry ve) vim ey =0 (M.10)

1 U3MeHsioLLmiics B npeaenax 1< ¢y, £ ¢, ;

3gecb f, WMoy - KOIMUMEHTBI, onpedensemble CornacHo 8.2.8 HacTosLmX
HOpM.

OdpekTUBHOE 3HAYEHWE PAcCYETHOrO COMPOTUBIIEHUS CTalM CTEHKM Barnku

Ryuwer criemyet onpepensts no dopmyrie

gl =

(MA1)

roe 73 = (LBws r - 0.8 fwadfos).
Mpv BbIGOPE CTAM AOIPKHO BbITb BHIMOMHEHO YCIOBUE Ry & Ry or .

Mpn ogHOBpEMEHHOM AeicTBuUM B ceueHun M U 2 criegyeT ydautbiBate M.2.6
HaCTOALLEro NPUIOXEHUSI.

M.4 Banku c ru6komn cTeHKou
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M.4.1 PaspesHble 6ankM C MOKON CTEHKOM CUMMETPUYHOTO [BYTaBPOBOrO
CeueHusi, HecylLpe CTaTUYECKyIo Harpy3ky 1 usrnbaemble B NIIOCKOCTU CTEHKM, KaK
npaBumno, crepyet MNpUMeHsTb MNpW  Harpyske, 9KBMBANEHTHOW paBHOMEPHO
pacnpenenenHoit Ao 50 kH/M, 1 npoekTMpoBaTk U3 CTanu C NpeaerioMm Teky4ecTu

10 345 Himm 2

M4.2 YctonumBocTb Garok c rmbkol cTeHkon criegyeT obecneuvBaTb nmbo
BbINONHeHNeM TpeboBaHun 8.4.4, a HaCTOALLMX HOPM, NMBO 3aKpensieHneM CxaToro

nosica, Npu KOTOPOM YCrioBHasi MMBKOCTb Mosica XEJ:(jgf’rbf)quyIE He

npesbiwaeT 0,21 (roe bf - LUIMPMHA CXaToro nosica).

M.4.3 OTHOWeEHNE LWMPUHBI CBeca CXaToro nosica K ero TOMWMHe criegyet
npuuMath He Gornee 038, [F/ R,

M4.4 OTHoweHve nrowanel cedeHnii nosica w credkn ¢ = Ag ek, ) ve

[OIDKHO NPeBbILLATH NpeenbHbIX 3HAUYEHUIA & 4 , onpeaensiembIx no dopmyrne

10°
a4 =?\3—(1,34—412R},IE'), M.12)

W

M.4.5 YyacTok cTeHku Ganku Hag OMopor criedyeT yKpennaTb ABYCTOPOHHWM
OMOpHbIM PeBPOM XECTKOCTM U paccuuTbiBaTb cornacHo Tpe6oBaHuam 8.5.17
HaCTOSILLYX HOPM.

Ha paccTtosHum He MeHee LWnpuHbI pebpa 1 He Bonee L3, [E/ R,v OT OMOPHOro
pebpa creayeT ycTaHaBnMBaTb [OMOMHUTENBHOE [BYCTOPOHHEE pebpo xecTKocTh
pasmepom corrnacHo M.4.9 HaCTOALLEro NPUIOXEHUS.

M.4.6 MecTHoe HanpsbkeHve T, B CTeHke 6arku, onpegerneHHoe no dopmyne

(47), nomkHo 6bITb He Gonee 0,75 £, , Npu 3TOM 3HaveHue fgf cneqyeT BblYUCTATb
no dopmyrne (48) HaCTOALLMX HOPM.

M.4.7 Mpn onpeneneHuy nporvba 6anok MOMEHT MHEPL UM NMONepPeYHOro CeveHns
OpytTo Ganku crnegyeT  yMeHblATb  YMHOXEHMEM  Ha  KoddxpuumeHT

@=12-0033%, pgna Ganok c peGpamu B nporeTe W Ha KoOI(DULIMEHT

@ =12-0,033%, - k! - ons Ganok 6ea peGep B NporeTe.

M.4.8 TpoyHOCTb paspesHbix Ganok CUMMETPUYHOMO [BYTaBPOBOIO CEYEHWS,
HECYLLWX CTaTUYECKYI0 Harpysky, u3rmbaembix B MIIOCKOCTU CTEHKM, YKpernneHHoN
TOMbKO MonepeyHbIMK pebpamm xecTkocTu (pucyHok M.1), ¢ ycroBHoOM rmbkocTbo

CTeHKM 6% Ay, £ 13 criegyeT NpoBepsiThb Mo hopmMyne

MM+ 10 <1, M.13)

roe M wn{ - 3HaYeHMs MOMEHTa W MOMEepeyHol CUMbl B paccMaTpuBaeMom
ceveHun 6anku;

M, - npegernsHoe 3HaueHe MOMEHTa, BbIYMCTIAEMOE Mo dopMyrie
My = Ry yoty bl Ap feyhy) + (085 R)A-1/R,)]; (M.14)

{J, - NpedenbHoe 3HaYeHWe NonepeYHoN CUMbl, BbIYMCTIsieMOoe Mo (opmyre

Oy = Rsvotyhylrg (R +330u(1- 7, LR (1 +F¢2)]. (M.15)

PucyHok M.1 - Cxema 6anku ¢ ru6Kom cTeHKoMn
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PucyHok M.1 - Cxema 6anku ¢ rmbkoi CTeHKon

B ¢opmynax (M.14) u (M.15) o603Ha4eHo:
£y W Ay, - TOMMHA U BbICOTA CTEHKU COOTBETCTBEHHO;
Ar - nrowaab cevetns nosica Garku;

Ter, B - KPUTUYECKOE HaNpPsiKEHME U OTHOLLEHWE pa3MepoB OTCeka CTEHKWU
COOTBETCTBEHHO, onpeaendaemMble cornacHo 8.5.3 HacTosILLmMX HOpM;

£ - KO3dXPMLIMEHT, BblYMCTIIEMBIV NO dopMyTie

§=01+3x;£20,15. (M.16)

3nech o =8,y (k2 +a?) i, kaa®) @ <01,

Wyin - MUHAMAnbHBIA MOMEHT COMPOTMBMEHUSI (OTHOCWUTENbHO COBCTBEHHOM
ocy, napannenbHoi nosacy Garnku) TaBpoBOTO CEYEHMs, COCTOSLIEro M3 CXaToro

nosica Garnku 1 NPUMBbIKAIOLLETO K HEMY y4acTka CTeHKkM BbicoTon .3ty J#/ Ry

@ - war pebep XecTKOCTH.

M.4.9 TMonepeyHble pebpa >XeCTKOCTW, CEYEHUs KOTOPbIX MPUHSATHI HEe MeHee
yKasaHHbIX B 8.5.9 HAaCTOSILLMX HOPM, CreflyeT pacCYuTbIBaTb Ha YCTOMYMBOCTb Kak

CTepPXHW, cxaTble cunon I , onpegensieMon no gopmyrne

N =33R oy tyhyBul =70 RO+ %), MA17)

rae Bce 0603HayYeHus crnegyeT npuHuMaTh no M.4.8 HacTOSILLEro NPUMOXEHNS.

3HayeHue N pekoMeHOyeTCcs MNpuHUMaTb paBHbIM HE MeHee 3HayeHus
COCPEeAOTOYEHHOM Harpy3Ku, pacnonoXeHHo! Haf pebpom.

PacueTHyIo AnMHY CTEpXHS CrieyeT NPUHUMATL PaBHOM fgr = 4y (1=6), Ho He
meHee 0,7 4, .
CVMMETpUYHOe ABYCTOpOHHee peBpo PEeKOMEHAYeTcs PaccyMThiBaTh Ha
LeHTpanbHoe CXaTue, OfHOCTOPOHHEE - Ha BHELEHTPEHHOe oxaThe ¢
3KCLIGHTPMCUTETOM, PaBHbIM PacCTOSIHMIO OT OCM CTEHKW [0 LieHTpa TsHKecTu

PaCUYETHOTO CEYEHUSA CTEPXKHS.

B pacyeTHOe ceueHre CTepXHS CriedyeT BKIoYaTh ceveHve pebpa ecTKocTu 1

MOSIOCHI CTEHKM LWMpUHOI 0,654+ 2/ By ¢ kapknoit cTopoHbl pepa.

M.4.10 Pa3mepbl ceyeHwi OBYTaBpOBbIXx 6anok c rvbkown cTeHkon u pebpamu,
yaosneTBopsitoLme ycrnosuio (M.13), criegyeT onpenenatb No dopmynam:

ty =019+ 29R, 1 EDB; iy =ty hyw 7, By = 0760y 13[3y ;17 =4/,
(M.18)

e My =129 -2060R, /.

OdpekTUBHOE 3HAYeHMe pacyYeTHOro COMPOTMBIIEHUsI cTanu Garnku R}.,gf
crnegyet onpeaendTs no gopmyrne

CLO06E 1

-
& 2 M.19
e v, 3 f(we)z ( )
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Mpn HeobxopmmocTn ¢ uenbio yaosneTsopeHust ycnosust (M.13) crnepyet
yBenuuuBaTb 4ncrio pebep XeCTKOCTWM UnM TOSMWMHY CTEHKM B oTcekax Ganku,
PacnonoXeHHbIX Y onop.

Mpv BbIGOPE CTaMM CeayeT BbINOMHSTL yerosue Ry & Ry o .
M.5 Banku ¢ nepdoppoBaHHON CTEHKOM

M.5.1 Banku ¢ nepdoprpoBaHHON CTEHKOW CrneAyeT NPOEKTUPOBaTb U3 NPOKaTHbIX

AByTaBpoB ( > I 20), kak NpaBuIio, U3 cTanu ¢ Npeaeriom Tekydyect Ao 440 Himm 2.
CTeneHb pa3BUTUA NPOKaTHOTO NPOUns (OTHOLLUEHWE BbICOTbI Pa3BUTOW Ganku K
BbICOTE UCXOAHOrO AiBYTaBpa) peKoMeHAYeTCst NpuHuMaThb £ 1,5.

CBapHble COeaMHEHUs] CTEHOK CrieAyeT BbIMOMHATb CTbIKOBbLIM LUBOM C MOSHbIM
npoBapoM.

PucyHok M.2 - Cxema y4acTtka 6anku ¢ nepqopupoBaHHOW CTEHKOWM

c 5 s 1-1
a
— = yl
? x, ey
. = .
S v o3,
il =
= = xr— =
p={ I 4 | B
1 ‘r—z.:—_?s-ix

PucyHok M.2 - Cxema y4acTka 6arnkv ¢ nepdopmpoBaHHOM CTEHKOM

M.5.2 PacyeT Ha npoyHocTb 6arok, M3rmbaembix B NIIOCKOCTU CTEHKM (PUCYHOK
M.2), cneqyeT BbINONHATL MO PopMynam:

ANA TOYeK, HaXOAAWWXCA B YIMax Bblpe3aHHbIX OTBEPCTUM Ha paccTosHum 0,5 o
orocu x - x,

M O
ainl SRR, - O
TR (M.20)

[NA TOYEK, HAaXOAALLWXCA Haf YrMaMy Bblpe3aHHbIX OTBEPCTUIA HA PacCTOSHUM
0,54 otocu x —x,

£+&SR

4Wmax ) Ye (M21)

=

G
f,akef

LRy, (M.22)

rae M - uarvbalowmini MOMEHT B cedeHnn 6anku;

{ - nonepeyHas cvna B ceveHnn Ganku;
{; - To xe, Ha paccTosHuM (¢ +& = 0,52 ) oT onopsl (CM. pucyHok M.2);

Wx - COBCTBEHHbII MOMEHT CONpOTUBIIEHNA Pa3BUTOro AByTaBpa B Ce€YeHun
Gankun c oTBepcTMemMm (cequVle HeTTO) OTHOCUTENBbHO OCU X — X |

Weax o Wyan - HaubONbMA W HaMMEHbLLUMIA MOMEHTbI  COMPOTMBIEHMS

TaBPOBOro cevyeHus.

M5.3 PacyeTr Ha ycToWuMBOCTb Garnok criefyet BbIMOMHATb — COMACHO
Tpe6oBaHusaM 8.4.1 HAaCTOSLLWMX HOPM; NPY 3TOM FEOMETPUYECKUE XapaKTEPUCTUKN
6anok criefyeT BbIYMCIATE AN CEYEHUs C OTBEpCTMEeM. YCToMumBOCTb Gamnok
crnepyet cuutaTb obGecneyeHHOn, ecrm BbiNonHeHbl Tpebosavusi 8.4.4 n8.4.5
HaCTOSILLMX HOPM.

M.5.4 B OMOpHbIX CeYeHUsiXx CTeHKy Ganku npu kgf {ty 740 cremyeT ykpennsaTb
pebpamm KeCTKOCTM U paccunTbiBaTb cornacHo TpeboBaHuam 8.5.17 HacTosLwyx
HOPM; NPU 3TOM Y OMOPHOTO CeYeHus criedyeTt NpuHUMaTh ¢ = 250 MM (CM. PUCYHOK
M.2).
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M55 B cedvenusix Gankm npu  OTHOLIEHMM kgf fty 2.5 EfRy unm  npu
HeBbINOMHeHUn TpebosaHwii 8.2.2 crieayeT ycTaHaenuBaTb pebpa XecTkocTu B
COOTBETCTBUM C TpeboBaHUAMM 8.5.9 HACTOSILLMX HOPM.

CocpefoTodeHHbIe Py3bl CrieayeT pacrnonaratb TONMbKO B CeYeHusix 6arnku, He
ocnabneHHbIX OTBEPCTUSIMU.

BbicoTa CTEHKM CXaToro TaBpPOBOrO CeYeHWst [OfKHa YAOBMeTBOPSTb
TpeboBaHMaAM 7.3.2 HacTOsSWMX HOpM, B diopmyne (29) koToporo crepyeT

npuHumaTb * = 1,4.

M.5.6 Mpu onpeaenexnn npormba 6anok ¢ oTHoeHneM I { e 212 (rne ! - nponet
6arku) MOMEHT MHepLMM ceveHuss Banku C OTBEepCTMEM CriedyeT YMHOXaTb Ha
KoadhdmumeHT 0,95.
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