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UHgopmayua 06 u3MeHeHUsX K HAcmoAwemMy aKmyasau3upoeaHHOMY €800y Mpasus
nybaukyemcs 8 emwe200HO Uu30aeaeMoM UHHOPMAYUOHHOM yKazamesne «HayuoHasbHeble
CMaHoapmel», @ MeKCcm uameHeHul U MornpasokK - 8 eemMeca4Ho Uu30asaemMbix UHGPOPMAYUOHHbIX
yKazamensax «HayuoHanbHble cmaHoapmel». B cayuyae nepecmompa (3ameHbl) uau OmMMeHsl
Hacmosaweao ceoda npasusn coomeemcmeyouwiee ysedomaeHue bydem onybaAUKOBAHO 8
exemMecayHo U3008aeMOM UHPOPMAYUOHHOM yKazamesne «HayuoHanbHble cmaHOapmel».
Coomeemcmeyrow,aa UHGpopmMayus, yeedoMsaeHUe U MEeKCMbl pPa3Mewaromca makxe 8
UHopmMayuoHHol cucmeme obwe2o Nosb308AHUA - HA OoguyuansHoM calime pazpabomyuKka
(MuHpeauoH Poccuu) 8 cemu MHmepHem
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BBenenune

Hactoawmii cBoa npaBwua COCTaB/ieH C LENbl0 NOBbILWEHUA YPOBHSA 6e30MacHOCTU Naen B
34aHUAX W  COOPYMKEHUAX W COXPAaHHOCTM MaTepuanbHbiIX LEHHOCTEM B COOTBETCTBUM C
depnepanbHbim 3akoHoM oOT 30 pekabpa 2009 r. No 384-903 «TexHUYECKMIA pernameHT o
6e30MacHOCTU 343aHUA W COOPYMKEHUN», MOBbLIWEHUA YPOBHA TAaPMOHM3ALUM HOPMATUBHbIX
TpeboBaHM C eBPONENCKUMM U MEKAYHAPOAHBIMU HOPMATUBHbIMM AOKYMEHTAMW, NPUMEHEHNS
eINHbIX METOA0B onpeaeneHNs SKCNYyaTaLMOHHbIX XapaKTEPUCTUK U METO40B OLLEHKM.

AkTyanusauma CHull [1-23-81* BbINOSIHEHA C/IEAYIOLLMM aBTOPCKMM KONTEKTUBOM: LLeHTpanbHbIN
Hay4YHO-UCCNeA0BaTENbCKUA MHCTUTYT CTPOUTE/IbHbIX KOHCTPYKUMM nm. B.A. KyyepeHko (LHUNCK
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num. B.A. KyyepeHko) - nHctutyt OAO «HUL, «CTponTenbCTBO» B COCTaBe CNEeLUaancToB: A-pa TeXH.
HayKk WU.U. Bedskos, I1./[. Odecckul, lN.I. Epemees, KaHAMAATbl TexH. Hayk [.E. benbckul, /1.A.
lunedeHeopH, M.U. ykosa, b.H. PewemHukos, tO.H. Cumakos, M.P. Ypuukuli, M.N. ®apgens, b.C.
LemanuH, vHxkeHepol A.[1. /lagpos, /1.C. COWHUKO08a; INEKTPOCTANbCKUIA NOANUTEXHUUYECKUA UHCTUTYT
MUCKC (a-p TexH. HayK, npod. B.A. Moucees); UHUNMNCK nm. MenbHUKOBA: A-p TEXH. HAYK, Npood.
yn.-kopp. PAACH A.b. llasnos, A-p TexH. Hayk B.M. lopuyKuli, KaHAMAaTbl TexH. Hayk B.B.
Esdokumos, E.M. backo, wHxeHepbl [.P. lenanuHa, M.M. E¢ppemos, B.N. MelimuH, B.M.
BbabywkuH; MI'CY (a-p TexH. HayK A.P. TycHuH); CN6IACY (a-p TexH. HayK [.U. Bensbili); OOY (KaHA,.
TexH. Hayk b.A. [lywkuH), YenabuHckuii 3MK (uHXK. A.B. Tlalidamako); «UHCTUTYT
TennoanekTponpoekT» - OAO «HxKeHepHbIn ueHTp EIC» (MHXK. U.K. BuwHuukul).

CBop, npasun

CTA/IbHbIE KOHCTPYKUUUN
Steel structures

Jarta eBegeHun 2011-05-20

1 ObaacTh NpUMeHeHHus

1.1 Hactoawume npasuna cnegyet cobnogatb NpyM NPOEKTUPOBAHMM CTANbHbIX CTPOUTE/bHbIX
KOHCTPYKLMIA 30aHUIA N COOPYKEHUIM Pa3IMYHOIO Ha3HavyeHuA, paboTatowmx npy TemnepaTtype He
Bbiwe 100 °C 1 He HuKe muHyc 60 °C.

Hopmbl He pacnpoCTPaHAIOTCA Ha MPOEKTUPOBAHME CTasibHbIX KOHCTPYKLMIA MOCTOB,
TPaAHCNOPTHbIX TOHHENEN 1 TPyb NoA HacbIiNAMM.

1.2 Mpn NPOEKTUPOBAHUM KOHCTPYKLMMN, HaXOAALMXCA B OCODObIX YCNOBMAX IKCMAyaTaLuUM
(Hanprmep, KOHCTPYKLMIN OMEHHbIX NeYen; MarucTpasibHbIX U TEXHONOTMYECKUX TpybonpoBoaos;
pe3epByapoB CMNeLnasbHOr0 Ha3HAaYeHMA; KOHCTPYKLNIA 34aHNI, NOABEPTraOLLNXCA CEMCMUYECKUM
BO34EMCTBUAM, WHTEHCMBHbIM BO3AENCTBMAM TemnepaTtypbl, paguaumu, arpeccuBHbIX cpej;
KOHCTPYKLUMA TUAPOTEXHUYECKUX U MENNOPATUBHDLIX COOPYMKEHUM), KOHCTPYKUMI YHUKANbHbIX
34aHUM M COOPYXKEHWUM, 34aHUM ATOMHbIX 3/EKTPOCTaHUMIA, a TaKXKe CchneunanbHbiX BUAOB
KOHCTPYKLMIA (Hanpumep, npeaBapmuTeNbHO HaNpPsAXKeHHbIX, MPOCTPAHCTBEHHbIX, BUCAYMX), cieayeT
cobntoaatb OONONHUTENbHbIE TpeboBaHUA, npeaycMoTpeHHble COOTBETCTBYIOLLUMM
HOPMAaTUBHbIMM JOKYMEHTAMM, B KOTOPbIX OTPaXKeHbl 0COB6eHHOCTN PaboTbl 3TUX KOHCTPYKLMIA.

2 HopmaTHBHBIE CCHLIIKH

MepeyeHb HOPMATUBHbIX JOKYMEHTOB U CTaHAAPTOB, Ha KOTOPbIE UMEIOTCA CCbIIKU B HACTOALLMX
HOPMaXx, NPUBEAEH B NPUIOXKEHUU A.

MpumeuaHue - MNpu nonb3osaHMK HactoAwmm CIM uenecoobpasHo NPoBEPUTb AENACTBUE CCbINOYHbIX
CTaHAApPTOB M KnaccudmKaToposB B MHGOPMALMOHHON cMCTEME OOLLEro NOJb30BaHUA - Ha odpuLMaIbHOM
caliTe HaUMOHaNbHbIX opraHoB Poccuitckon Pepepaunmn no cTaHgapTM3aUUKM B ceTn MHTepHeT uamn no
eXXerogHo u3gaBaemMomy MHGOPMALMOHHOMY YKasaTento «HauuoHanbHble CTaHAAPTbI», KOTOPbIN
ony6/IMKOBAH NO COCTOSAHMIO Ha 1 AHBAPA TEKYLLEro roga, ¥ No COOTBETCTBYHOLLUM eXKeMeCAYHO N34aBaemMbim
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MHPOPMaLMOHHBIM YKa3aTenam, onybAMKOBaHHbIM B TEKYLLLEM rody. ECAn CCbINOYHbIN AOKYMEHT 3aMeHEeH
(n3meHeH), To Nnpy nonb3oBaHUM HacToawmm Cl cneayeT pyKoBOACTBOBATLCA 3aMeHEHHbIM (M3MeHEHHbIM)
OOKYMEHTOM. EC/IM CCbIIOYHbIN AOKYMEHT OTMEeHeH 6e3 3aMeHbl, TO NOJI0XKEeHWE, B KOTOPOM AaHa CCbl/iKa Ha
HEero, NPUMEHAETCA B YaCTH, He 3aTparMBatoLLeit 3Ty CCbIIKY.

3 TepMuHBI U onpeaeIeHUs

TepMuHbI, UCNONb30BaHHbIe B HacToAwem Cll, npuMeHeHbl B cCOOTBETCTBUM ¢ [OCT 4.253, TOCT
2601, TOCT 28548.

4 O0mme NMOJIOKEHUA
4.1 OcHoBHbIE TPEOOBAHMS K KOHCTPYKIIUAM

4.1.1 MNpu NPOEKTUPOBAHUN CTa/IbHbIX CTPOUTENbHBIX KOHCTPYKLMIA CheayeT:

NPUHMMATb KOHCTPYKTMBHblIE CXembl, obecneymsarowme MNPOYHOCTb, YCTOMYMBOCTL MU
NPOCTPAHCTBEHHYO HEM3MEHAEMOCTb 343aHUN U COOPYIKEHUI B LLEJIOM U UX OTAENbHbIX 9/1EMEHTOB
NPV TPAHCNOPTUPOBAHUM, MOHTAXKE M IKCNAyaTauuu;

cobntopatb TpeboBaHmsa CHuM 2.03.11 B YaCTU 3aLLUTbI CTPOUTE/IbHBIX KOHCTPYKLNI OT KOPPO3nmn
n TpeboBaHns PepepanbHOro 3akoHa ot 22 mona 2008 r. Ne 123-d3 «TeXxHUYeCKUit pernameHT o
TpeboBaHMAX NoXKapHON 6e3onacHOCTUY. YBeNMYeHMe TO/LMHbI NPOKaTa U CTEHOK Tpyb ¢ uenbio
3aLLUNUTbI OT KOPPO3UM N NOBbLIWEHNA Npeaesia OrHECTOMKOCTU KOHCTPYKLUMI A0NYCKAEeTCA TOJIbKO
NpU TEXHUKO-3KOHOMUNYECKOM 060CHOBaHUY;

NPUMEHATb paLMoHasbHble NPOodUAN NpokaTa, 3PPeKTUBHbIE CTaAM U NPOrpeccuBHble TUMbI
COEANHEHWNIN; 3N1EMEHTbI KOHCTPYKLMIN A0NKHbI UMETb MMHUMA/IbHbIE CEYEHUS, YA0BAETBOPAOLME
TpeboBaHMAM HACTOALLMX HOPM C YYETOM COPTaMEHTOB Ha NPOKaT M TpybbI;

npeaycmaTpuBaTb  TEXHO/NIOTMYHOCTb W HaUMMEHbLUYH  TPYAOEMKOCTb  W3rOTOB/IEHMS,
TPAHCNOPTUPOBAHMA U MOHTAXKa KOHCTPYKLMIA;

YUMTbIBATb NPOU3BOACTBEHHbIE BO3MOXHOCTM M MOLLHOCTb TEXHO/IOTMYECKOrO U KPaHOBOTO
o0bopyaoBaHMA NPeAnPUATUIA - U3TOTOBUTENIEN KOHCTPYKLUIA;

Y4nTbiBaTb AO0NyCKaemble OTK/IOHEHUNA OT NPOEKTHbIX pa3meposB U reomeTpmquKon d)OprI
91EeMEHTOB KOHCTDYKLI,MIZ npn N3rotoBAEHNN N MOHTAXE,

cobntoaatb TpeboBaHUA rocygapCTBEHHbIX CTaHAAPTOB U APYIMX HOPMATUBHbIX AOKYMEHTOB Ha
KOHCTPYKLMW COOTBETCTBYIOLLErO BMAQ; NPU HeobXoAMMOCTU BbIMOAHATL pPacyeT TOYHOCTU
Pa3smMepoB KOHCTPYKUUI U NX 3NEMEHTOB cornacHo FOCT 21780.

4.1.2 OTKpbITble KOHCTPYKLUWN, HE 3aMypOBaHHble B BETOHE MM B KUPMNUYHOW KNagke wu T.M.,
AOJ/IKHbI OblTb AOCTYMHbl ANA HabNOAEHUA, OLEHKM TEXHUYECKOro COCTOAHMUA, BblINOJHEHUA
NPOPUNAKTUYECKMUX W PEMOHTHbIX PaboT, He [O/MKHbI 33a4epKMBaTb BAary W 3aTpygHATb
npoBeTpuBaHWe. 3aMKHyTble NPOPUAN AO0MKHbI ObITb FePMETU3UPOBaAHDI.
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4.1.3 Paboune YepTexu CTasibHbIX KOHCTPYKUMIM AONXKHbI COOTBETCTBOBaTb TpeboBaHWAM Mo
n3rotoBneHunto (COCT 23118) M MOHTaXKy KOHCTPYKLUMI (CHuI 3.03.01).

B pabounx yepTerkax KOHCTPYKUMIA (Mapok KM n KM/) n B JOKYMEHTaL MM Ha 3aKa3 MaTepuanos
cnepyeT yKasblBaTb:

MapKn CTaim U OONOJTHUTE/IbHbIE TpE6OBaHVIF| K HUM, NpeayCcMoTpeHHble roCyaapCTBEHHbIMUA
CTaHAapPTaMMN NN TEXHUYECKUMU YCNOBUAMU N HACTOALWLMMU HOPMaMK;

CNocob BbINONHEHWA CBAPHbIX COEANHEHWUN, BUA, U PEXMM CBAPKWU; TUMbl, MAPKK, AMAMETPbI
3NEKTPOAO0B M MaTEPUANIOB ANA aBTOMATUUYECKON U MEXaHM3UPOBAHHOM CBAPKM, NOJIOXKEHNE LIBA
npw CBapKe, TN NOAKNAAKM ONA CTbIKOBbIX LIBOB;

KNacCbl MPOYHOCTU M TOYHOCTU BONTOB;
€cnocob NoAroTOBKM KOHTAKTHbIX MOBEPXHOCTEN AN1A GPUKLNOHHBIX COEANHEHUI;

pacnosioXeHne 1 pasmepbl CBapHbIX, 6ONTOBbIX U GPUKLMOHHBIX COEAMHEHUI C yKa3aHUeMm
BbIMOJIHEHMA MX B 3aBOACKMX W/IM  MOHTAXKHbIX YC/NOBUSX W, MpPU  HeobxoammocTw,
nocnenoBaTe/IbHOCTb Ha/IOXKEHUS LWBOB U YCTaHOBKW BONTOB;

€cnocobbl N 06bEM KOHTPONA KAauecTBa;
TpeboBaHMA K 3aLUNTE KOHCTPYKLMIA OT KOPPO3UMW.

4.2 OcHOBHbIE pacyeTHbIe TPeOOBAHMS

4.2.1 CTanbHble KOHCTPYKLMM M UX PacUeT A0KHbI YA0BNETBOPATL TpeboBaHMAM [OCT 27751.

PacyeT CTanbHbIX KOHCTPYKLMWA cneayeT BbINONAHATb C YY4ETOM HA3HAYEHWUA KOHCTPYKUMIA,
YCNOBUWA WX W3FOTOBNEHWUA, TPAHCMOPTUPOBAHMA, MOHTAXKa WM 3SKCNAyaTauMu, a TaKkKe CBOWMCTB
MaTepuranos.

B pacuyeTHbIXx cxemax [ONXHbl OblTb yu4TeHbl AedOPMaALMOHHbIE XapPaKTEPUCTUKU OMOPHbIX
3aKpenneHnit, OCHOBaHMM U GyHAAMEHTOB.

4.2.2 Mpun pacyeTe KOHCTPYKUMMA 3HAYEHUA HArpPy3OK M BO3AENCTBUIM, a TaKKe npegenbHble
3HaYeHnA npornboB M NepemeLlLeHNn 31eMEHTOB KOHCTPYKLUMIN credyeT NPUHMMATb COrNacHo
TpeboBaHMam CI 20.13330, CHull 2.09.03 1 pa3aenos 16 U 17 HaCTOALWMX HOPM.

OnevyaTKa.

4.2.3 3a pacuyeTHylo TemnepaTypy B palioHe CTPOUTENbLCTBA CaeayeT NPUHUMaTb TemnepaTypy
Hapy»HOro Bo3ayxa Hanbonee XoN0AHbIX CYyTOK obecneyeHHocTbio 0,98, onpeseneHHy CornacHo
CHwull 23-01.

PacyeTHaa TexHonorvyeckaa TemnepaTypa YCTaHaB/AMBAETCA 3aJaHMemM Ha paspaboTky
CTPOUTENbHOW YaCTN NPOEKTA.
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4.2.4 PacyeTHble CXeMbl M OCHOBHbIE NPeANOCbIIKM PacyeTa A0/IKHbI OTPAXKaTb AEUCTBUTENbHbIE
ycnoBuA paboTbl CTaNbHbIX KOHCTPYKLUMNA.

PaccmaTtpuBatloTca cneaytolme pacyeTHbie MOAEN HECYLLMX KOHCTPYKLUIA:

OoTAeNbHble KOHCTPYKTUBHbIE 3/1EMEHTbI (Hanpumep, pacTAHYTble U CKaTble CTePXKHMU, DanKw,
CTOMKM U KOJIOHHbI CN/IOLIHOrO CeYeHMA 1 ap.);

NNIOCKME WM MNPOCTPAHCTBEHHbIE CUCTEMbI, PacKpenaeHHble (HecBobogHble - PUCYHOK 1, a);
cUCTeMy c/iedlyeT CUMTaTb PaCKpPenieHHOM, eCIN KOHCTPYKLMA pacKpenneHns He meHee yem B 5 pas
YMeHbLUAEeT ropM30HTa/IbHblEe NMEPEeMELLEHNA CUCTEMbI; PacUYeT TaKUX KOHCTPYKUWMI MOXKeT BbiTb
BbIMOJIHEH NYTEM pacyeTa OTAEe/bHbIX 3/IEMEHTOB C Y4ETOM WX B3aUMOAENCTBUA MeKay coboi u ¢
OCHOBaHMEM;

NIOCKME UM NPOCTPAHCTBEHHbIE CUCTEMBI, HEPACKPENAeHHble (CBoboaHble - PUCYHOK 1, 6); npu
pacyeTe TAaKMX KOHCTPYKUMIA, Hapaay C NPOBEPKOM OTAENbHbIX 3/IEMEHTOB, C/ledAyeT YYMTbiBaTb
BO3MOHOCTb AOCTUXKEHUA NPEeAeIbHOr0 COCTOAHUA CUCTEMbI B LLE/IOM;

JINCTOBbIE KOHCTPYKLUMKN (060N104YKM BpaLLLEHUS).

PucyHoK 1 - Cxembl cMcTeM pacKpen/ieHHbIX (a) n He pacKkpensieHHbIX OT nepemelleHui (6)

4.2.5 TpocTpaHCTBEHHble CTajibHble KOHCTPYKUMWU c/efyeT, Kak NpaBuio, paccymTbiBaTb Kak
eauHble cuctembl € ydyeTom (GaKTOpoB, OnNpesenalowmx HanpsaxeHHoe U aedopmMUpPOBAHHOE
COCTOAAHME, O0COOEHHOCTM B3aMMOAEWUCTBMA INEMEHTOB KOHCTPYKUMA Mexay cobon u c
OCHOBaHWEM, reoMeTPUYeCcKom 1 GU3nyeckom HeIMHENHOCTHN, CBOMCTB MAaTepPMaNoB U FPYHTOB.

[onyckaeTcs BbINONHATL MPOBEPKY YCTOMYMBOCTU CTEPXKHEBbLIX KOHCTPYKUMM (B TOM uucne
NPOCTPAHCTBEHHbIX) C UCMONb30BaHUEM CEPTUDULUPOBAHHBIX BbIMUCANTENbHBIX KOMMIEKCOB KaK
NOeannu3npPoBaHHbIX CUCTEM B NPEANONOXKEHUN YNPYrux AedopmaLmii CTanu.

www.pkb-titan.ru N TATAH



4.2.6 OueHKy obuwen YyCTOMYMBOCTM  KapKaca  AoOnyckaeTca  MNpou3BoAMTb  NO
HeaedpOPMUPOBAHHOMN CXEME /1A KAPKACOB PAaMHOM (C XXECTKMMU y31aMu pUrenieit ¢ KONOHHaMK),
PaMHO-CBA3EBOM (paMHbI KapKac C BepPTUKa/ibHbIMU AMadparMaMm ¥KECTKOCTU UM KECTKUMMU
BCTaBKamMu) WAM cBsA3eBOW (Oe3purenbHblt KapKac WMAM C HEXeCTKMMWU y31aMu purenem ¢
KONOHHAMM) CUCTEM, KOTOPbIE MMEIOT B CBOEM COCTaBe NPOAO0/bHbIE M NONepeYHble pambl U CBA3M,
YCTaHOBNEHHblE B COOTBETCTBUM C 15.4 HACTOALLUX HOPM.

OnevyaTKa.

B pamHo-cBsA3eBOM MM B CBA3EBOM CUCTEMaX, Korga y3nbl cBA3eBOro 6,10Ka He coBnNagatoT C
y31aMW KapKaca, pacyeT caeayeT BbINOAHATL NO  AedopMUpPOBaHHOM cxeme (C  yyeTom
reomMeTpUYecKo HeNMHEMHOCTU CUCTEMDI).

4.2.7 dnemMeHTbl KOHCTPYKLUMIN, pacCmaTpMBaemble B HACTOAWMX HOPMax, NoApasaenatTca Ha
TPWU KNacca B 3aBUCMMOCTM OT HanpsaKeHHo-gepopmupoBaHHoro coctosHua (HAOC) pacyeTHoro
ceyeHus:

1-n knacc - HOC, npu KOTOpom HanpsaXeHua No BCel nAowaan cevyeHus He npesbiwatoT
pacyeTHOro conpoTneaeHua ctanun |o| < Ry (ynpyroe cocTosaHue ceyeHus);

2-1 knacc - HAC, npu KoTopom B OAHOM 4acTn cevyenusa |o| < Ry, a B apyron |o| = Ry
(ynpyronnactuyeckoe cocTosiHUE cevyeHusn);

3-i1 knacc - HAC, npu KoTopom no Bcel naowaan cedyenma |o| = Ry (nnactmyeckoe cocToAaHUe
ceyeHusn, YCNOBHbIM NAACTUYECKMI LWAPHUP).

4.2.8 bykBeHHble 0603HAY€HUA BENIMYMH, UCNONb30BAHHbIE B HACTOALLMX HOPMaX, NpUBeAEHbI B
NPUNOXKEHUN b.

4.3 Yuer Ha3HAYEHUSA U YCJIOBHH PadOThI KOHCTPYKUM A

4.3.1 B 3aBMCMMOCTM OT Ha3Ha4YeHWs, yCNoBUWA PaboTbl M HaANUMA CBAPHbIX COEANHEHWN
KOHCTPYKLUMW creayeT noApasfenaTb Ha YeTblpe rpynnbl COrNacHO MPUIOMKEHUIO B HACTOALLMX
HOPM.

4.3.2 Mpw pacyeTe KOHCTPYKUNUI U COeaNHEHUIM CnenyeT Yy4nTbIBaTb:

KO3pPMLUMEHTbl HaAEKHOCTM MO OTBETCTBEHHOCTU Vi, NMPUHUMAEMbIE COrnacHo TpeboBaHMAM
CHwunl1 2.01.07;

KO3pPUUMEHT HageKHoCTU yy = 1,3 ANA 31EeMEHTOB KOHCTPYKUWMIA, PacCYMTbiBAEMbIX Ha
MPOYHOCTb C MCMNO/Ib30BAHWEM PACYETHbIX CONPOTUBNAEHUIA Ry;

KoaddMUMEHTbl yCnoBU paboTbl 31E€MEHTOB KOHCTPYKUMM W COEAUHEHUW Ve, Vei WU Vb,
npUHUMaemble nNo Tabauue 1; NyHKTy 7.1.2; Tabnnue 45 1 pasgenam 14, 16, 17 v 18 HacTOALWMX HOPM.
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OTHOWEHNE KPUTUYECKOM HarpyskM K pPacyeTHOW ANA  CTEP’KHEBbIX KOHCTPYKLMUWA,
PacCUMTbIBAEMbIX KaK MAeann3MpoBaHHble MPOCTPAHCTBEHHbIE CUCTEMbl C WCMNOAb30BaHUEM
CEPTUPULMPOBAHHBIX BbIYMCAUTENbHbBIX KOMMNAEKCOB (cornacHo 4.2.5, 4.2.6), AO/KHO b6biTb He
MeHbLue KoadduumeHTa HaJeKHOCTM NO YCTOMYMBOCTU CUCTEMBI Vs = 1,3.

4.3.3 MNpy1 NPOEKTUPOBAHNN KOHCTPYKLUMIA, NOABEPTraOLLMXCA HEMNOCPEeACTBEHHOMY BO34EUCTBUIO
NOABUKHbIX, BUBPALMOHHbBIX U APYrMX NepPeMeHHbIX Harpy3oK, Bbi3blBalOLWMX YCTANOCTb METaNNa,
cnepyet NPUMEHATb TaKMe KOHCTPYKTUBHbIE pelleHuA, KOTOpble He Bbi3blBAlOT 3HAYMUTE/IbHOMU
KOHUEHTPaUumM HanpaxeHua, n cneayeT BbINOAHATb pacyeT Ha YCTanocTb.

4.3.4 MNpn NPOEKTUPOBAHMMU KOHCTPYKLUMUI, BO3BOAMMbIX WM SKCMAyaTUPYEMbIX B YCNOBUAX
HU3KUX TeMnepaTyp, NPuY KOTOPbIX MOBbLIWAETCA BO3MOXHOCTb XPYMKOro paspyleHus, creayet
y4uTbIBaTb TPEHOBAHUA K MaTepUany, KOHCTPYMPOBAHMIO U TEXHONOTMU U3TOTOBEHUS.

Tabnuuyal
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dNeMeHTbl KOHCTPYKLMIA

KoaddpuumeHTsl
yCNnoBuit paboTbl

Ve

1 BankM CNAOWHOMO CEYEHWUs WU C¥KaTble 3N1eMeHTbl depm NepekpbITUiA Noa 3anamu
TeaTpoB, KAyboB, KMHOTeaTpoB, nog TpubyHamu, nog NOMELLEHUAMM MarasuHoB,
KHUTOXPaHWULL M apXMBOB M T.M. MPU BPEMEHHOM Harpyske, He npeBbllatoLLel Bec
nepeKkpbITUiA

2 KONOHHbI 06LLECTBEHHbIX 34aHWIA NPU MOCTOSIHHOW Harpyske, paBHol He meHee 0,8
pacyeTHOM, M ONop BOAOHAMOPHbIX HalleH

3 KONIOHHbI 0AHO3TaXHbIX NpPon3BOACTBEHHbIX 3,1:1,aHm‘/'| C MOCTOBbIMU KpaHamMmu

4 CxaTble OCHOBHble 31eMeHTbl (KPOMe OMOpPHbIX) PELUETKM COCTAaBHOTO TaBPOBOrO
CeYeHMA 13 ABYX YrONKOB B CBAPHbIX pepmMax NOKPbITUIA U MEPEKPBITUIA NPU pacyeTe Ha
YCTOMYMBOCTb YKa3aHHbIX 31EMEHTOB C rmbKocTbio A > 60

5 PaCTFIHYTbIe 31EMEHTDI (3aTﬂ)KKM, TATU, OTTAXKKMU, I'IOABECKM) Npu pacyeTe Ha NPOYHOCTb
no HeOC}'Ia6}'I€‘HHOMy cevyeHuto

6 dNeMeHTbl KOHCTPYKLMIA U3 CTanu c npeaenom Tekydectn Ao 440 H/mm?, Hecyume
CTaTUYECKYKD HArpysky, MpuM pacdeTe Ha MPOYHOCTb MO CeyvyeHuto, ocnabneHHomy
oTBepcTMAMU Ana 6o0nToB (Kpome GPUKLMOHHBIX COEANHEHUI)

7 CKaTble 3/1eMeHTbl pelleTKM MPOCTPAHCTBEHHbIX peLlleTyaTbiX KOHCTPYKUUA K3
OAMHOYHbBIX YTONIKOB, NPUKPeNnasemble 04HOW NONKOM (A1A HepaBHOMNOOYHbIX YTOJ/IKOB
- bonbliein NonKkomn):

a) HenocpeAcTBEHHO K MoAcam CBapHbIMM WBamu nAMbo asymsa 6ontamu u 6onee,
YCTaHOBAEHHbIMMU BAO/b YTO/Ka:

packocbl No pucyHKy 15, a 1 pacnopku no pucyHKky 15,6, B, e
packocbl no pucyHky 15, 8,1, 4, e

6) HenocpeacCTBEHHO K nNoACam OAHUM 6ontom nam yepes d)aCOHKy HE3aBUCUMO OT
B1Aa coeanHeHunA

8 C:KaTble 3/1eMEeHTbl M3 OAMHOYHbIX YrOAKOB, MPUKPENAAeMbIX OAHOM MOAKOMN (ans
HEepPaBHOMNO/IOYHbIX YFO/IKOB - MEHbLLEN MNOKOW), 338 UCKAHOUYEHMEM 3/1EMEHTOB NI0CKUX
bepm M3 OAMHOYHBIX YrOJIKOB M 3/1€MEHTOB, YKa3aHHbIX B NO3MUMM 7 HACTOALLEN
TabAnLbl, PaCKOCOB NO PUCYHKY 15, 6, NpUKpenasembix HenocpeacTBEHHO K noacam
cBapHbIMK WBamn nnbo asyms 6ontamm n 6onee, yCTaHOBEHHbIMU BAO/b YrO/Ka, U
NAOCKUX GepPM U3 OAUHOUYHBIX YIONKOB

9 OnopHble NAUTbI U3 CTaNM € Npeaenom Tekydectm ao 390 H/Mm?, HecyLpe CTaTUHecKyto
Harpysky, TOAWMNHON, MM:
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a) po 40 1,20

6) » 40 no 60 1,15

8) » 60 » 80 1,10
MpumeyaHusa

1 KoadduumeHTsl yc < 1 Npu pacyeTe COBMECTHO yYMUTbIBaTb He CleayerT.

2 Mpu pacyeTe Ha NPOYHOCTb MO CEYEHUIO, OCNabAEeHHOMY OTBEPCTUAMMK ANA 6ONTOB, KOIPPULMEHTDI
ycnoBuiA paboTbl, NpMBeAEHHbIE B NO3NUMAX 6 M 1; 6 1 2; 6 U 3, cieayeT y4nTbiBaTb COBMECTHO.

3 Mpwu pacyeTe oNopHbIX NANUT KO3IPDULMEHTLI, NPUBeAEeHHbIe B NO3MUMAX 9 1 2,9 1 3, cneayeT yuuTbliBaTh
COBMECTHO.

4 KoadpdpuumeHTbl ANA 3N1EMEHTOB, NPUBEAEHHbIX B NO3UUMAX 1 1 2, cneayeT yuuTbiBaTh TaKxKe npwu
pacueTte UX coeauHeHU.

5 B cnyvasx, He oroBopeHHbIX B HacToAllel Tabauue, B popmynax cneayet NpUHUMATD Ve = 1.

4.3.5 Mpu NPOEKTUPOBAHUM CBAPHbIX KOHCTPYKUMI cnepyeT CHUXKATb BpeaHOe BAUAHUE
OCTaToOYHbIX AedopMaumii U HaNPANKEHWUA, B TOM YMCAE CBAPOYHbIX, @ TaKXKe KOHLUEHTpauuu
Hanps)eHWi, npeaycMmaTpmBas COOTBETCTBYIOLLME KOHCTPYKTUBHblE pelueHus (c Haubonee
PaBHOMEPHbIM pacrnpedeneHMeM HanpsyKeHU B sanemeHTax U aeTansax, 6e3 BxoAAwWMX Yrnos,
PE3KMX NepenagoB CeYEHUA W APYrUX KOHLEHTPATOPOB HAMPAMEHWUWA) U TEeXHO/NOrMyeckue
MmeponpuATUA (NopaaoK COOPKM M CBApPKKU, NPeABapUTENbHbINA BbIrMb, MexaHUYecKyto 06paboTky
COOTBETCTBYIOLLMX 30H NYTEM CTPOXKKU, Gpe3epoBaHms, 3a4MUCTKN abpasnBHbLIM Kpyrom u ap.).

S MarepuaJjibl A1 KOHCTPYKIMA H COeJUHEHU

5.1 Mpu HasHayYeHMU CTanu ANA KOHCTPYKUWMA cnedyeT yuYuTblBaTb Fpynny KOHCTPYKLMUWA,
pacyeTHyl0 TemnepaTtypy, TpeboBaHMA NO yAAPHOMN BA3KOCTM U XMMMUYECKOMY COCTaBY COrM1acHO
MPUNONKEHUIO B.

5.2 [nA KOHCTPYKUMI cneayeT MCNonb30BaTb (aACOHHbIM (YroNku, ABYTaBpbl, LUBEANEPSI),
NIMCTOBOW, LUMPOKOMOJIOCHbIA YHMBEPCANbHbIA MPOKAT M THyTble NPOOUAM C TEXHUYECKUMU
TpeboBaHMAMM no [OCT 27772, FOCT 14637, FOCT 535, FOCT 19281, TOHKO/IMCTOBOM MNPOKaT U3
yrnepoamcTon ctann no FOCT 16523 M M3 CTa/AM MNOBbIWEHHON NPOYHOCTM - No [OCT 17066,

XONOAHOTHYTble npodman no [OCT 11474, npodunM THyTble 3aMKHyTble KBagpaTHble U
npAMoYro/ibHble no FOCT 30245, COpTOBOM NPOKAT (Kpyr, KBaAapaT, nonoca) no FOCT 535 n FOCT 19281,

aNeKTpocBapHble Tpybbl No FOCT 10705 u [OCT 10706, ropaveaedpopmmpoBaHHble Tpybbl no FOCT
8731.

[donyckaeTcs wucnonb3oBaTb ApyrMe MaTepuanbl, UMelowue CcepTUPUKaT COOTBETCTBUA
YCTaHOB/IEHHOM GOPMbI, NPU YCIOBUM BbINONHEHUS TPEBOBAHMIA NPUNOKEHNA B HACTOALLMX HOPM
K MeXaHMYeCKMM CBOMCTBAM M XMMUUYECKOMY COCTaBY.

www.pkb-titan.ru w TATAH



B 3aBMCMMOCTM OT OCOBEHHOCTEN KOHCTPYKUWMI M y310B PEKOMEHAYETCA MPWU 3aKase CTanu
YUYMTbIBATb KNACCUPUKALMIO IMCTOBOrO MPOKATa B 3aBMCMMOCTM OT 3HAYEHWUA OTHOCUTENbHOrO
cy*keHuna no [OCT 28870.

Ons obecneyeHus npeaena orHecToMKocTu (45 MUH) Ans BCex rpynm, COrnacHo NPUIOMKEHUIO B,
OTKPbITbIX KOHCTPYKUMI (CM. 4.1.3) HE3aBMCMMO OT pacyeTHOW TemnepaTtypbl cneayeT HasdHayvaTb
npokat uns ctanm 06MB® no TY 14-1-5399, nmetoulen pacyeTHble XapaKTepuctuku ctaam C345-4 no
FOCT 27772, uAn NPOKAT U3 APYruxX cTanen, obecneymBatoWmx Nnpeaen orHecTomkoctTm 45 muH.

5.3 1nsa oTAnBOK (OMOPHbIX YacTel 1 T.M.) cieayeT NPUMeEHsTb cTasb Mapok 15/1, 2571, 351 n 45/,
yaoBneTsopawoLLyto TpeboBaHMAM FOCT 977 ana rpynn: Il (OTAMBKM OTBETCTBEHHOrO Ha3Ha4YeHUA
ONA AeTanen, PaccyMTbiBaembiX Ha MPOYHOCTb, paboTarowmMx Npu CTaTUYECKUX U MepemMeHHbIX
Harpyskax) uau lll (oTiMBKM 0co060 OTBETCTBEHHOIO Ha3HaYeHUA ANs AeTanen, pacCcumUTbiBAaEMbIX Ha
NPOYHOCTb, paboTaloWmMX NPU AMHAMUYECKUX Harpy3Kax). PacyeTHble cONpoTUBNEHUA OTIMBOK M3
Ceporo 4YyryHa cneayet NpUHMMaTb No Tabauue B.9.

Ona otausok rpynn Il n Il moryT npumeHATLCA HU3KOIerMPOBAHHbIE CTa/IN MO COracoBaHUIO C
opraHu3aumen - coctaBuTenem HOpM.

5.4 nA cBapKM CTaNbHbIX KOHCTPYKLUWUIN cneayeT NPUMEHATb: 3N1eKTpoabl A1 PYYHON AyroBom
cBapKKM no FOCT 9467; CBApOYHYK NPOBOJIOKY Mo [OCT 2246, ¢atocbl no FOCT 9087, NOPOLUKOBYHO
NpPoBoOKy No [OCT 26271 ANA aBTOMATUYECKOM U MEXaHU3UPOBAHHOW CBAapKM B COOTBETCTBUM C
Tabanuen .1, a TakkKe yrnekncablii ras no FOCT 8050, aproH no rOCT 10157.

MpumeHsaemMble CBapOYHble MaTepuasibl U TEXHOIOTUA CBAPKM A0KHbI 06ecneunBaTtb 3HaYeHme
BPEMEHHOIO COMNPOTUBNAEHMA METaNNa LWBA HE HUXKE HOPMATUBHOIO 3HAYEHWA BPEMEHHOrO
COMPOTMBNEHUA Ryn OCHOBHOTO METaN/a, a TaKXKe 3HayeHuA TBEPAOCTM, YAAPHOW BA3KOCTU U
OTHOCWUTENIbHOTO YA/IMHEHUA MeTala CBapHbIX COeAUHEHMUI, YCTAHOBNEHHbIE COOTBETCTBYOWMMU
CTAaHAAPTAMM U TEXHUYECKMMMU YCNOBUAMM.

5.5 [Ona 6ONTOBbIX COEAUHEHWM cneayeT MNPUMEHATb CTanbHble 6OATbI U Talikmy,
yAO0BNETBOPAOLME TEXHNYECKMM TpeboBaHMAM TOCT 1759.0, FOCT P 52627, FOCT P 52628, 1 Wwaibbl,

yaosneTsopaAowme TpeboBaHmam FOCT 18123, a TaKKe BbICOKONPOYHble BONTbI, YKa3aHHbIe B 5.6.

BonTbl cneayeT npumeHaTb No FOCT 7798 n FOCT 7805 cornacHo TpeboBaHMAM Tabanupi I.3.

OnevyaTKa.

FaliKku cnegyeT NPUMeHATb Mo FOCT 5915 1 FOCT 5927. MNpu paboTe 60NTOB Ha CPe3 U pacTANXKEHME

Knacc b1 Nnpo4YyHOCTU raek cneayeT NPUHMMATb B COOTBETCTBMM C KNACCOM NPOYHOCTM 6onToB: 5 -
npwn 5.6; 8 - npn 8.8; 10 - npm 10.9; 12 - npun 12.9.

Mpwn paboTe 6ONTOB TONbKO Ha CpPe3 AONYCKAETCA NPUMEHATb KNacc NPOYHOCTU raeKk Npu Knacce
npo4yHocTn 6onTtoB: 4 - npn 5.6 1 5.8; 5-npn 8.8; 8 - npn 10.9; 10 - npn 12.9.
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LWanbbl cnegyeT npuMeHATb: Kpyrable no FOCT 11371, Kocble - no FOCT 10906 M NPYKUHHbIE
HopmanbHble - No [OCT 6402.

BbicOKONpo4YHbIMM BonTamm cneayeTt cumMTaTb 6ONTLI KNacca NPOYHOCTU He Huke 10.9.

5.6 Ana GpUKLMOHHBIX 1 GNAHLEBbLIX COEANHEHUI CAeayeT NPUMEHATb BbICOKONPOYHblE 6ONTHI,
raku n wanbbl, yaosnersopawwme TpebosaHmam [OCT P 52643, a UX KOHCTPYKLMIO U pasmepbl
6onTOB NPUHMMATbL NO [OCT P 52644, raku 1 Wwanbol K HUM - No TOCT P 52645 u FOCT P 52646.

Ona dnaHueBbIX cOeAMHEHUI cneayeT MPUMEHATb BbICOKOMPOYHbIE H6ONTbI KAMMaTUYECKOro
ncnosaHeHua XJ1.

5.7 [onyckaeTca npuMMeHeHue BbICOKONPOYHbIX H6ONTOB MO ApyrMm cTaHgaptam u TY ¢
TEXHUYECKMMUN TPeDBOBaHMAMMU He HUMKe YKaszaHHbIX B TOCT P 52643 npu Haauvyuu ceptuduKarta
yCTaHOBAEHHOM GopMbl.

5.8 Bbibop mapokK ctann ana dyHAamMeHTHbIX 6onToB cneayet nponssoamTb nNo FOCT 24379.0 n
TpeboBaHMAM, NpuBeAeHHbIM B Tabnuvue .4, @ X KOHCTPYKLMIO U pa3mepbl NpMHUMaTL no FOCT
24379.1.

BonTtbl (U-obpasHbie) ANA KpenneHus OTTAKEK aHTEHHbIX COOPYMKEHMM CBA3K, a Takxke U-
obpasHble U dyHOAMEHTHble 60ANTbl ONOpP BO3AYLWHbLIX JIMHWWA  3NEKTponepedayn W
pacnpeaenmTenbHbIX YCTPOWCTB cieayeT NPUMEHATb U3 CTa/IM MapoK, TaKXKe yKa3aHHbIX B Tabauue
r.4.

AHKepHble 60aTbl cnegyeT NPUMEHATb COrlacHO TpebosaHMAaM CHuM 2.09.03.

5.9 lNaiikm gna pyHaameHTHbIX M U-06pasHbix 6onTos anametpom o 48 mm cnesyeT NPUMEHATb
no TexHU4yecknm TpeboBaHnAM [OCT 5915 ¢ TexHMYecKumn TpebosaHmammM no FOCT P 52628, cBbilue
48 mm - no [OCT 10605.

Ona ¢yHaameHTHbIX 60nToB M3 ctanm Ct3nc2, Cr3cn2, Cr3ncd, Ct3cnd anametpom A0 48 mm
cneayeTt NPUMEHSATb Falikn Knacca npovHocTn 4 no FOCT P 52628, aAnameTpom cebiwe 48 mm - 13
maTtepuana He HmKe rpynnbl 02 no FOCT 18126.

Ona dyHaameHTHbIX 6onToB gnameTpom Ao 48 mm 13 ctanm mapkm 09r2C n apyrux ctanen no
FOCT 19281 cneayeT NPUMEHATb raikn KNacca NPOYHOCTU He HuKe 5-ro no FOCT P 52628, aAnameTpom
cBbiwe 48 MM - U3 MaTepuana He Huxe rpynnbl 05 no FOCT 18126. [lonycKaeTcAa NPUMEHSATb Fraiiku
13 CTanM MapokK, NPUHUMAEMbIX AN 6ONTOB.

5.10 AnA wapHMpOB, KaTKOB M 601TOB, paboTatoLMX B KAUECTBE LAPHUPOB, 3 TaKXKe NOAKNAAHbIX
NNCTOB NOA KaTKK, cneayeT NpuMmeHATb NOKOBKM nNo CHumI 2.05.03.

5.11 [Ona Hecywmux 3/€EMEHTOB BUCAYMUX TMOKPbLITUIM, OTTAKEK OMOp BO3AYLWHbIX JUHUNA
aNeKTponepesaym, pacnpesennTeNbHbIX YCTPOMUCTB, KOHTAKTHbIX CETEM TPAHCNOPTa, MauT 1 balleH,
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d TaKXe HanpAraemblX 3/1eMEHTOB B MNPeABaAPUTE/IbHO HaMNPAXEHHbIX KOHCTPYKUMAX cneayert

NPUMEHATb:

KaHaTbl cnupasbHble no FOCT 3062; TOCT 3063; FOCT 3064;

KaHaTbl A4BOMHOM CBUBKM Mo [OCT 3066; FOCT 3067; FOCT 3068; FOCT 3081; FOCT 7669; FOCT 14954;

KaHaTbl 3aKpbITble Hecywime no FOCT 3090; OCT 18901, FOCT 7675, [OCT 7676;

Ny4KM W NpAAM NapannenbHbiX MNPOBOJIOK, (GOPMMPYEMbIX W3 KaHAaTHOM NPOBOJIOKM,
yaoBneTsopAowei TpebosaHnam FOCT 7372.

5.12 ®usnuyeckne xapaKTePUCTUKM MaTEPUaNoB, NPUMEHAEMbIX ANA CTa/bHbIX KOHCTPYKUMUMA,
cneayeT NPUHUMATbL COMTAaCHO NPUNONKEHUIO I,

6 PacyeTHble XapaKTePUCTHKH MATEPHAJIOB U COeUHEHM

6.1 PacuyeTHble CONPOTMBAEHMA MPOKATA, FHYTbIX npodunen n Tpyb ANA pPasNUYHbIX BUAOB
HanpAXeHHbIX COCTOAHUIM cneayeT onpeaenatb No popmynam, npmBeseHHbIM B Tabauue 2, rae
HOPMaTMBHbIEe CONPOTMUBAEHUA Ryn U Run CnefyeT NPUHMMATb COFNAaCHO CTaHAAPTaM U TEXHUYECKUM
YCNOBUAM.

3HauyeHuns KoapPUUMEHTOB HAAEKHOCTM MO maTepuany (Ym) NPOKaTa, rHyTbIX Npodunen u Tpyb
cneayeT NpMHMMATL No Tabauue 3.

Tabnuuya 2

PacueTHble conpoTMBaeHmnA
HanpseHHoe cocTosiHue
npokara u Tpyb

PacTaxkeHue, cxkaTne, U3rnb:

no npeaeny TekyyecTu Ry = Ryn/Ym

Nno BpeMeHHOMY CONpPOTUB/IEHUIO Ru = Run/Ym
Casur Rs = 0,58Ryn/Ym
Cmatue:

TOPLLEBOWN MOBEPXHOCTM (MPU HANNYMU NPUFOHKMN) Ro = Run/Ym

MECTHOE B UMINHAPUYECKUX WapHMpax (Landax) Rip = 0,5Run/Vm

npu NN1OTHOM KaCaHUn

OunameTpanbHoe cxKaTue KaTKoB (MpM cBOOOAHOM KacaHUU B KOHCTPYKLMAX Rea = 0,025Run/Ym
C OrpaHMYEHHOM NOABUMKHOCTBIO)
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3HaYeHUss HOPMATMBHbIX WU PACUYETHbIX COMPOTUBAEHUN NPU PACTANKEHUM, CHATUM U U3rKbe
JINCTOBOTO, LUMPOKONOOCHOrO YHUBEPCaAbHOro U ¢pacoHHOro NpoKaTta npueeaeHbl B Tabauue B.5,

Tpyb - B Tabnunue B.6.

3HaYeHMsA PaCYETHbIX COMPOTMB/IEHUIM MpPOKaTa CMATUIO TOPLEBON MOBEPXHOCTM, MECTHOMY
CMATUIO B UMIMHAPUYECKUX LAPHMUPAX U AMAaMETPAZIbHOMY CHATUIO KaTKOB NpuBeaeHbl B Tabanue

B.7.

6.2 PacyeTHble conpoTUBAEHUA THYTbIX Npodunel cnegyetr NPUHUMATb PAaBHbIMU PACYETHbIM
COMPOTMB/IEHUAM ZIMCTOBOIO NPOKaTa, U3 KOTOPOro OHU U3rOTOBAEHDI.

Tabnuuya 3
KoadpodumumneHt
locypapcTBEHHbIM CTAaHAAPT UKW TEXHUYECKME YCAOBMA Ha NPOKAT U TpyObI HageXHOoCTU No
martepuany ym
FOCT 27772 (Kpome ctaneit C590 n C590K) u apyras HopmaTMBHasA OOKYMeHTaums, 1,025
MCNoJb3yloLLana Npoueaypy KOHTPOIA CBOMCTB NpokaTta no FOCT 27772
[lna npokaTta ¢ npeaenom Tekyyectu cabie 380 H/mm? no TOCT 19281, ana tpy6 no FOCT 1,100
8731
[ns ocTanbHOro npokara v Tpyb, COOTBETCTBYOWMX TPeOOBaHMAM HACTOALLMX HOPM 1,050
Ons npoKaTta u Tpyb, nocTaBAseMblX Mo 3apyberKHOM HOPMATUBHOM AOKYMEHTALMUN 1,100

6.3 3HAaYeHUA pacyeTHbIX CONPOTUBNEHUI OTANBOK U3 YINEPOAMUCTON CTaAn cneayeT NPMHUMATD

no Tabnuue B.8.

6.4 PacuyeTHble CONPOTMBAEHMA CBAPHbIX COEANHEHUN ANA Pa3/INYHbIX BUAOB COEAMHEHUN U
HanpAXeHHbIX COCTOAHMM cneayeT onpeaenatb No Gopmynam, npmseseHHbIM B Tabanue 4.

Tabnuuya 4
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XapaKTepuctuka

CBapHble PacyeTHble conpoTuBeHNs
HanpsKeHHOe cocTosHue pacyeTHoro .
coeauHeHus CBAPHbIX COeANHEHUIA
COMNpPOTUB/IEHUA
C:kaTue, pacTaxkeHune u u3rnb npwu|Mo npegeny Rwy =Ry
aBTOMaTUYECKOM, TeKyyectu

MEXaHM3MPOBAHHON WAN  PYYHOM

CBapKe C GU3MYECKMM KOHTPOJIEM Mo BPEMEHHOMY Rwu = R
KayecTsa LIBa CONpPOTUB/IEHUIO

CTblKOBbIE
PactakeHue [ n3rnb npm Mo npepeny Rwy = 0,85R,
aBTOMATHUYECKOM, TeKyyecTu

MEXaHMU3MPOBAHHON WKW  PYYHOW
cBapke

Cour Rws = Rs

Mo metanny wea

C yrnosbimu .
Cpes (ycnoBHbIi)

wBamm Mo meTanny rpaHuubI

Rwz=0,45Run
cnaaBneHunA

NMpumeyaHue - 3HaueHnAa KOIPPULMEHTOB HAAEKHOCTM NO METaNNy WBA Ywm CAeAyeT NPUHMMATb
paBHbIMM: 1,25 - Npun Ryun < 490 H/MMZ%; 1,35 - nput Ruwun = 590 H/mm?2.

PacyeTHOe conpoTuBAEHUE CBAPHOrO CTbIKOBOIO COeAMHEHUA SN1eMEHTOB U3 cTanen c Pa3HbiMU
HOPMAaTUBHbIMU CONPOTUBNEHNAMU ChedyeT NPUHUMATb KaK AnAa CTbIKOBOro coegnHeHnAa n3 Ctanm
C MéHbLWWM 3Ha4YeEHNEM HOPMATUBHOIO COMPOTUBNEHNA.

3HaYeHUss HOPMATMBHbIX (Rwun) W pacyeTHbIX (Rwf) CONPOTMBAEHUI MeTanna YrioBblX LBOB
npueeaeHsbl B Tabnuue I.2.

6.5 PacyeTHble conpoTMBAEeHMA OAHODOOANTOBOrO CcOeAMHEHUA caeayeT oOnpeaenatb Mo
dopmynam, npueeaeHHbIM B Tabauue 5.

3HaYyeHMA HOPMATUBHbLIX U PACYETHbIX COMPOTUBAEHUI CPe3y U PaCTAMKEHWUIO CTanu OONTOB B
0AHOOONTOBbLIX COEAMHEHUAX NpUBEAEHbl B Tabauue .5, a CMATUIO 3/1IEMEHTOB, COeAUHAEMbIX
6ontamu, B Tabamue I.6.

Tabnuuya s
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PacueTHble conpoTUBAEHMUA 0AHOBONTOBbIX COeAUHEHUN
HanpAaxeHHoe YcnosHoe
cpesy M pacTaXeHuto 601TOB KNaccoB NPOYHOCTH CMATUIO
COCTOAHUE obo3HaueHue
coeanHAEMbIX
5,6 5,8 8,8 10,9 12,9 3/1eMeHTOoB
Cpe3 Rbs 0,42Rbun O,41Rbun 0,40Rbun 0,35Rbun -
PactaxeHue Rt 0,45Rpun - 0,54Rbun - -
Cmartne:
6onTbl  Knacca ) 1,60R.
TOYHOCTU A Rop”
bonTbl  Knacca
- 1,35R,
TOo4YHOCTU B
: Rbp CNeayeT onpeaenatb AN COeAMHAEMbIX 31EMEHTOB M3 CTa/In C NpeaenoM TekydecTn Ao 440 H/mm?2.

6.6 PacueTHOe conpoTUB/IEHME PACTAXKEHWUIO GYHOAAMEHTHbIX M aHKepHbIXx 601TOB Rps Cnepyet
onpezenAatb no popmyne
Rba = 0,8Ryn (1)

3HaYeHUs PACYETHbIX COMPOTUBNAEHUN PACTANKEHUIO (YHAAMEHTHbIX OONTOB NpuUBEAEHbI B
Tabnuue I.7.

PacueTHoe conpoTuBneHne pactaxkeHuto U-o6pasHbix 601TOB Ryy, YKa3aHHbIX B 5.8, cneayeT
onpeaenatb no popmyne
Rsu = 0,85Ryn. (2)

6.7 PacyeTHoe CONPOTUBAEHME PACTAXKEHWUIO Rph BbICOKOMPOYHbIX GONTOB, YKa3aHHbIX B 5.5,
cneayeTt onpenenatb no popmyne

Rbh = 0[7Rburl, (3)
rae Rbun - HOPMATUBHOE CONPOTUBAEHMe BOATa, NPUHMMaeMoe COrnacHo Tabauue I.8.

6.8 PacyeTHOe COMNPOTUB/IEHME PACTAMKEHUIO BbICOKOMPOYHOW CTaslbHOM NPOBONOKU Rap,
NPUMeHseMOon B BUAeE NyYKOB UK NpALEN, CneayeT onpenenatb no popmyne

Ran = 0,63Run. (4)

6.9 3HayeHWe pPacyYeTHOro CONpPOTMBAEHMA (YCUAMA) PaCTAKEHUIO CTaNbHOrO KaHaTa cnepyet
NMPUHUMATb PaBHbIM 3HAYEHWIO Pa3PbIBHOrO YCUAMA KaHaTa B LLENOM, YCTaHOBAEHHOMY
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rocyapCTBeHHbIMM CTaHAAPTAMM UN TEXHUYECKMMM YCIOBUAMM HA CTalbHble KaHaTbl, Ae1eHHOMY
Ha KO3pPULMEHT HaZEeKHOCTM NO MaTepuany ym = 1,6.

7 PacyeT 3J1eMEHTOB CTAJbHbIX KOHCTPYKUMA NIPU EHTPAJTbHOM PACTSKEHUH U CKATHU
7.1 Pac4eT 3/1eMEHTOB CILIOLIHOTO CeYeHUs

7.1.1 PacyeT Ha NPOYHOCTb 31IEMEHTOB U3 CTaZM C HOPMATUBHbIM conpoTusneHuem Ry, < 440
H/MM? Npu LeHTPaNbHOM PaCTAXEHUU UK CKaTUM cunoit N cnedyeT BbINONHATL No Gopmyne

(5)

PacyeT Ha MPOYHOCTb PACTAHYTbIX 3/1EMEHTOB, 3KCM/AyaTauuAa KOTOPbIX BO3MOMHA W nocne
OOCTUXEHMA MeTaNNoM npeaena TEKYYeCTH, a TaKKe PacTAHYTbIX UAK CXKaTbIX 3/IEMEHTOB U3 CTaaun
C HOPMaTMBHbIM COMPOTUBAEHMEM Ryn > 440 H/MMm? cneayeT BbINOAHATL No dopmyne (5) ¢ 3ameHoM
3HayeHun Ry, Ha Ru/yu.

7.1.2 PacyeT Ha NPOYHOCTb CEYEHMI B MECTAX KPEenaeHUA PacTAHYTbIX 31€MEHTOB U3 O4UHOYHbIX
YrO/IKOB, NPUKPENAsSeMbIX O4HOM NONAKOM 6onTamu, cneayeT BbINoAHATL No dopmyne (5), a ceyeHUi
PaCTAHYTOro OAMHOYHOIO Yro/iKa M3 CTanu ¢ npeaenom Tekydectu o 380 H/mm?, npukpennsemoro
OAHOM Nnonkon 6oaTaMm, NOCTaBAEHHbIMU B OAMH PAA NO OCKU, PACNONOXKEHHOM Ha PacCTOAHUMU He
meHee 0,5b (b - wWnpMHa NONKKM yrosika) oT obyLKa yrosika u He meHee 1,2d (d - amameTp oTBEepCTUA
ANnA 6onTa c y4eToM NONOKUTENbHOTO A0MNYCKa) OT Nepa yroska, no ¢opmyne

(6)

roe yei = (01Anm / An + a2)8.

3aecb Ap - naoWwagb ceYeHma yroaKka HeTTo;

Ap1 - NAOWAAb YaCTU CEYEHMA MPUKPENASEMON NOJIKU YroNKa MEXKAY KpaeM OTBEPCTUA U NEPOM;
a1, a2, B - KoaddpuumMeHTbl, NpMHUMaeMble no Tabamue 6.

Mpwn pacyete TAr U noscoB TpaBepc, anemeHToB onop BJI, OPY mn KC, HenocpeacTBeHHO
NPUMbIKaOLWNX K Y31aM KPENIEHNA NPOBOAOB, a TaK¥XKe 3/IEMEHTOB, COEANHAIOLWMX B CTOMKaX y3/bl
KpenieHns TAT U PacTAHYTbIX NOACOB TPaBepc, KO3IPDUUMNEHT Y1 cneadyeT ymeHblwmnTb Ha 10 %.

OneyaTtKa.

7.1.3 PacyeT Ha yCTOMYMBOCTb 3/IEMEHTOB CMJIOLIHOMO CEYEHUA MPU LLEHTPANIbHOM CXKaTUM CUJION
N n yposneTBopsatowmx TpeboBaHmam 7.3.2 - 7.3.9, cneayeT BbINOAHATL NO dopmyne

(7)
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roe @ - KoaddUUMEHT YCTOMUMBOCTM MPU LLEHTPAZIbHOM CXKaTUM, 3HAYEeHMEe KOTOpPOro npu

cneayet onpeaensts no dopmyne

(8)

Tabnuuya 6
3HavyeHns KoaddULUUeHToB o, o U B
KoadduumeHTsl| npu ogHOM 6onTe M pacCcTOAHUM @, PaBHOM NP a21,5d s 2 2d npu konudectee
60nTOB B paay
1,35d" 1,5d 2d 2 3 4

o 1,70 1,70 1,70 1,77 1,45 1,17

az 0,05 0,05 0,05 0,19 0,36 0,47

8 0,65 0,85 1,0 1,0 1,0 1,0

pacTtAaxXeHune, npu ToNWnNHE NONKKN 40 6 Mmm.

Ob6o3Ha4eHus, npuHamele 8 mabauye 6:

S - paccTonAHWe BAO/b YCUANUA MEXKAY LeHTPaMM OTBEPCTUIA.

" TONbKO ANA 371EMEHTOB PeLIeTOK (PacKoCcoB PacropoK), KPpoMe MOCTOAHHO paboTalowmx Ha

a - pacctoAHne BAOJIb YCUINA OT KPaA 31IEMEHTA 40 LLEeHTPa 6aunkanwero OTBEPCTUA,

3HaueHue KoadpouumeHTa & B dopmyne (8) cneayet BbiuncaATb No dopmyne

raoe

- YChOBHaA rMOKOCTb CTEPHKHA,

(9)

a u B - koadpdpuumneHTbl, onpeaenaembie No Tabanue 7 B 3aBUCUMOCTU OT TUMOB CEYEHUA.

Tabnuuya 7
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3HaueHuA
Twun cevyeHunn
KoaddpuumeHToB
0O603HaueHne dopma a 6
a
0,03 0,06
b
0,04 0,09
C E —
0,04 0,14
MpumeuaHue - s NpoKaTHbIX ABYTAaBPOB BbICOTOM cBbiwe 500 MM Npu pacyeTe Ha YCTOMYMBOCTb B
NAOCKOCTU CTEHKM cneayeT NPUHUMATb TUN CeYeHuA a.

3HauyeHuns KoadduumeHTa @, BblYMCNEHHbIE NO dopmyne (8), cneayeT npuHMMaTbL He Bonee

NpM 3HA4YeHMAX YCNOBHOM rmnbKoctn ceBbiwe 3,8; 4,4 n 5,8 Ana TUNOB ceyeHuUi
COOTBETCTBEHHO d, b U C.

Mpw 3Ha4YeHnAX ANA BCEX TUMOB CEYEHMIN AONYCKAETCA NPUHUMaTL @ = 1.

3HauyeHuns KoadduMuMeHTa @ NpuBeaeHbl B NPUNOKEHUM A.

7.1.4 PacyeT Ha YCTOMYMBOCTb CTEP)KHEN N3 OAMHOYHbIX YrONKOB CAenYyeT BbINOMHATb C yYETOM
TpeboBaHuin 7.1.3. Mpn onpeaeneHmnmn rubKoCTN 3TUX CTEPIKHEN PaaNyC MHEPLUM CEYEHUA YIOKa U
pacyeTHylo A/IMHY cneayeT NPUHMMATbL cornacHo TpeboBaHmam 10.1.4 1 10.2.1.

Mpn pacyeTe NOACOB U 31EMEHTOB PELUETKM MPOCTPAHCTBEHHbLIX KOHCTPYKUMA U3 OANHOYHbIX
YFrONKOB cneayeT BbINOAHATL TpeboBaHuA 16.12.

7.1.5 CkaTble 3NeMeHTbl CO CMN/IOWHbIMU CTEHKaMM OTKpbITOro M-o6pasHoro ceyeHmsa (pMCyHOK

2) pekomeHayeTca yKpenasTb NAaHKamMu UAW PeLleTKOW, Npu 3TOM A0/KHbl ObiTb BbIMOJIHEHbI
TpeboBaHua 7.2.2;7.2.3;7.2.7 n 7.2.8.
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a - OTKPbITOE, 6, 8 - YKpenneHHblEe N/1IaHKaMn U1n pelieTkamm

PucyHoK 2 - T-0bpa3sHble ceueHUa 31IeMeHTOB

MpW OTCYTCTBUM MJIAHOK WU PELUETOK TaKME 3/IEMEHTbl, MOMMMO pacyeTa no dopmyne (7) B
rNaBHbIX NAOCKOCTAX X - X U Y - Y, cieAyeT NPoBepATb Ha YCTOMUYMBOCTb NPU U3TMOHO-KPYTUABHOM
dopme noTepun ycTonumBoctu no dopmyne

" (10)
34eCb ¢ - KOAOPULMEHT, NPUHUMAEMBIN PaBHbIM
@c = @1npn 1<0,85;
©:=0,68+0,21¢p1 <1 npu ¢1>0,85,
rae 3HaYeHue @1 cnegyeT BblUNCAATL NO dopmyne

! (11)

B dopmyne (11) KO3PPUUMEHT Cmax CNEAYET ONPEAENATH COFNACHO NPUNOKEHUIO [.

7.1.6 CoepmHeHMe NosAca CO CTEHKOM B LLEHTPa/IbHO-CXKATOM 3/1eMEHTE COCTaBHOMO CMJ/IOWHOrO
ceyeHuA cneayeT paccunTbiBaTb No dopmynam Tabauubl 43 pasgena 14.4 Ha cABUT OT YC/IOBHOWM
nonepeyHomn cunbl Qsic, onpegensemort no ¢opmyne (18), npu sTom KoapdpuumeHT ¢ cnepyet
NPUHMUMATb B MNIOCKOCTU CTEHKMU.

7.2 PacuyeT 3J1eMEHTOB CKBO3HOI'0 C€YeHUS

7.2.1 PacyeT Ha MPOYHOCTb 3/1IEMEHTOB CKBO3HOIO CEYEHMA NPU LEHTPASIbHOM PaCTAMKEHUU U
CKaTum cneayeT BbINONHATL No dopmyne (5), rae A, - N1owWaab CEYEHMA HETTO BCETO CTEPXKHS.

7.2.2 PacyeT Ha YCTOMYMBOCTb CXKaTbIX CTEPXKHEN CKBO3HOMO CEYEHMA, BETBM KOTOPbIX COeAMHEHbI
NNaHKaMU WAWU pelleTKamu, cnenyet BbINOMHATL No ¢opmyne (7); Nnpu 3TOM KOIPOULMEHT @
OTHOCUTENbHO CcBOBOAHOM OcK (NepneHAMKYNsPHON MAOCKOCTM MJIAaHOK UAW PeLLeToK) cneayet

onpeaenatb no ¢opmynam (8) u (9) AnAa ceyeHut TMnNa b c 3ameHol B me Ha . 3HayeHue
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cneayeT onpeaensiTb B 3aBUCMMOCTM OT 3HAYEHUM Aef, NPUBEAEHHDBIX B Tabauue 8 ANs CTEPXKHEN
C YNC/IOM MaHesnel, Kak NPaBuao, He MeHee LeCT!.

PacyeT Ha yCTOMYMBOCTb CKBO3HbIX CTEPXKHEM C YMCNOM NaHesnen MeHee LecTu AonycKaeTca
BbIMO/IHATD:

Nnpuv NaHKax - KakK pacyeT paMHbIX CUCTEM,

NpW peLleTKax - CornacHo TpebosaHmam 7.2.5.

7.2.3 B CKBO3HbIX CTePHKHAX C N/1IaHKaMM yCnoBHaA rMOKOCTb OTﬂ,eﬂbHOVI BETBU nnn

(cm. Tabnuuy 8) Ha yvyacTKe MeXKAy CBapHbIMK LWBAaMM WM  KpalHUMKW BonTamu,
NPUKPENAAIOWMMN NNAHKK, A0KHA ObITb He 6onee 1,4.

Mpw HanMuMmM B OAHOM U3 NNOCKOCTEN CNIOWHONO JINCTA BMECTO MNAHOK (CM. PUCYHOK 2, 6 1 B)
TMHOKOCTb BETBW CNeAyeT BblYMCAATbL MO PaAUycy WHEpLMW MNONAYyCeYEHUA OTHOCUTE/IbHO €ero
LEHTPAZIbHOM OCK, NePNeHANKYNAPHOM NAOCKOCTU NAAHOK.

7.2.4 B CKBO3HbIX CTEP)KHAX C peLleTKamm NOMMMO pacyeTa Ha YCTOMYMBOCTb CTEPXKHA B LLEJIOM
cnepyetr npoBepATb YCTOMYMBOCTb OTAENbHbIX BETBEM Ha y4vyacTKax Mexay ys3namu. [pu
Heobxo4AMMOCTU cneayeT yuuTbiBaTb BAMAHME MOMEHTOB B Y31aX, HaNnpuMmep OT PaCLEHTPOBKMU
3N1eMEHTOB peLleTKMU.

B CKBO3HbIX CTEPXKHAX C peweTKamu YCI0BHAA TMOKOCTb OTAE/NbHbIX BETBEM MeXAay y3namu
[OMKHA 6biTb He 6onee 2,7 M He [0MKHA NpPEBbIWaTb YC/NOBHYH NPUBEAEHHYIO TMOKOCTb

CTEPKHA B LLE/IOM.

JonyckaeTtca npuHUmaTh 601ee BbICOKME 3HaUEHUA YC/IOBHON TMOKOCTM BETBEN, HO He 6onee 4,1
NPy YCI0BMMK, YTO pacyeT TaKUX CTePXKHEN BbINOJIHEH COr1acHO TpeboBaHUAM 7.2.5.

7.2.5 PacuyeT CKBO3HbIX CTEPKHEM C pelueTKamm C Y4eTOM YKa3aHHbIX B 7.2.2 1 7.2.4 AONYLWEHUN
cnefyeT BbINONHATL NO dopmyne (7) c 3aMeHOM B HeW 3HAYeHUA Ry Ha Ryd = @1R).

Mpn atom KoadPUUMEHT YCTOMYMBOCTM (P1 ANA OTAENbHOM BETBUM Npu cnepyet

NPUHUMATL pasHbim 1,0, a npu - onpeaenatb no ¢opmyne (8) Npu pacyeTHON AANHE lef =

0,71y, roe Ip - ANHa BeTBM (Ha PUCYHKe 3, a A/INHA BETBU - 2p).
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Tabnuuya 8
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Tun

MpueegeHHanA rmbkocTb Aef CTep»XHA CKBO3HOTIoO cevyeHuA

Cxema
ceyeHu
A cenenna C NAaHKamu C pelieTkamm
‘‘‘‘‘‘‘‘‘ (12 s
1 ) )
roe
roe
(13 (16
) )
rae ’ roe
2
(di wn d, oTHoOcATCA K
CTOpPOHaM COOTBETCTBEHHO by
n bz)
(14 (17
3 ) )

roe

roe

www.pkb-titan.ru

W TMTAH



Ob6o3Ha4YeHusA, npuHamMesle 8 mabauye 8:

Ay - TMBKOCTb CKBO3HOTO CTEPKHA B LLE/IOM B MJIOCKOCTU, NePNeHANKYNAPHON Ocu y - y;

Amax - HAMBObLIAA U3 TMOKOCTEM CKBO3HOIO CTEPXKHSA B LLE/IOM B MIOCKOCTAX, NepneHANKYNAPHbIX OCK X
-Xuany-y;

Av1, Ap2, Aps - TMBKOCTM OTAENbHbIX BeTBei npu u3rMbe B MNOCKOCTAX, MNEepPrneHAMKYNAPHbIX OCAM
CoOTBeTCTBEHHO 1 - 1, 2 - 2 U 3 - 3, HA y4YacCTKax Me)KAy CBAapPHbIMU LIBAaMWU WAN KpaHUMK BonTamu,
NPUKPENAAIOWMMM NNAHKMK;

b (b1, b2) - paccTosiHME MeXK Ay OCAMU BETBEN;
d, I - paamepsbl, onpegensemole No pucyHkam 3 n 4;
A - naoWwaab ce4eHnn BCEro CTEPIKHS;

Adg, Ad, - NNOWAAM CEYEHMI PACKOCOB PEeLeTOK (NpW KpecToBOM pelleTKe - [ABYX PaCKOCOB),
PacrooXKeHHbIX COOTBETCTBEHHO B NJIOCKOCTAX, NepPneHANKyAapHbIx ocam 1-1m 2 - 2;

Ags - NoOWAAb CeYeHMA pacKoca pelleTKu (MpU KpecToBOW pelleTKe - ABYX PacKOCOB), feKallen B
NAOCKOCTU OAHOW rpaHn (N8 TPEXrPaHHOTO PAaBHOCTOPOHHETO CTEPHKHA);

Ib1, Ip3 - MOMEHTbI MHEPLMM CEYEHUA BETBEM OTHOCUTE/IbHO Ocei cooTBeTCTBeHHO 1 -1 1 3 - 3 (ans
ceyeHui Tmnos 1 n 3 );

Ib1, Ip2 - TO Xe, BYX YTONKOB OTHOCUTENIbHO OCei cooTBeTcTBEHHO 1 -1 1 2 - 2 (anA ceyeHua Tuna 2);

Is - MOMEHT MHEepUMUN CeYeHUs OA4HOM NNAHKM OTHOCUTENbHO COBCTBEHHOW OCU X - X (PUCYHOK 4; AnA

ceyeHunt Tunos 1 u 3);

Is1, Is2 - MOMEHT MHEPLMU CeYeHMA OAHOﬁ M3 NNaHOK, Pacnoa10KeHHbIX B MTOCKOCTAX, NnepneHanKyaAaApHbIX

ocAM cooTBeTCcTBeHHO 1 -1 1 2 - 2 (anA ceyeHus Tmna 2).

MpumeuaHue - KTuny 1 Takxke cnenyet OTHOCUTb CEYEHUSA, Y KOTOPbIX BMECTO LUBE/IEPOB MPUMEHEHDI
AByTaBpbl, TpybuaTble n apyrme npodpunum ana ogHom nanm obenx BeTsei; Npm 3sTom ocu y -y n 1 - 1 4ONKHbI
NPOXOANTb Yepes LeHTPbl TAXKECTU COOTBETCTBEHHO CEYEHMA B LLESIOM M OTAENbHON BETBM, @ 3HAYEHUA MM U
Ab1 B dopmyne (12) nonkHbl ob6ecneynTb Hanbobluee 3HaYEeHUNE Aef.

Foureve v tresige ot Suge
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B uHTepBane ycnoBHbIXx rmbkocten 2,7 < < 3,2 3H p1 AONYyCKaeTcA onpenenatb

NINHENHOM nHTepnonaumen mexagy 1,0 1 3HaueHUem @1 npu

EE

g - TPeyronbHas; 6 - TpeyronbHas C PacnopKaMM; 8 - KPeCcToBas; 2 - KPecToBas C PacnopKamm

PucyHoK 3 - CxemMbl peLleToOK CKBO3HbIX CTepXKHel

EE

PucyHoK 4 - CKBO3HO CTepKeHb C N1aHKamu

7.2.6 PacueT cTep’KHel COCTaBHbIX CEYEHUN U3 YroNKOB, LUBENNEPOB U ApP., COeAUHEHHbIX
BM/JIOTHYIO MAKN Yepe3 NPOKNAAKM, caenyeT BbINONHATb KaK CNAOWHOCTEHYATbLIX NPU YCNOBUM, YTO
YYACTKM MeXAy COeANHAIOLMMM CBAPHbIMM LLIBAMM UAN LEHTPaMKU KpalHUX HONTOB He NpeBblLatoT
ANAa cxKaTtbix anemeHToB 40/ u ana pactanyTbix 80i. 34ecb pagnyc MHEPLUUM CEYEHUA i-TO YrOJIKa NN
WwBeennepa cneayet NPUHUMATb ONA TaBPOBbIX WMAW ABYTaBPOBbIX CEYEHWI OTHOCUTE/IbHO OCH,
napannenbHON NAOCKOCTM PACNONOKEHUA NPOKNA[O0K, A AN1A KPECTOBbIX CEYEHUIM - MUHUMAbHbIMN.

Mpw 3TOM B Npeaenax A/MHbI CKaTOro 3fieMeHTa cneayeT npeaycMaTpmMBaTb HE MeHee ABYX
NPOMEKYTOUYHbIX CBA3EMN (MPOKNA[OK).
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7.2.7 PacyeT coeAMHUTENbHbIX MJIAHOK U 3N1EMEHTOB PELUETOK CXATbIX CTEPXKHEN CKBO3HOrMO
ceyYeHuA A0KEH BbINONHATLCA Ha YCNOBHYO NonepeyHyto cnny Qfic, NPUHUMAEMYHO MOCTOAHHOM NO
BCEl A/IMHE CTEPKHA M onpeaensemyto no popmyne

Qpic = 7,15 - 109(2330 - E/R,)N/o, (18)

roe N - NnpoaonbHOE ycuane B CKBOSHOM CTEPIKHE;

@ - KO3OPUUMEHT YCTOMYMBOCTM MNPM UEHTPAZbHOM CXHaTUM (oA ceyeHus Tuna 8),
NPUHUMAEMbIN MPU pacyeTe CKBO3HOTO CTEPXKHA B NIOCKOCTU NAAHOK UM PELLETOK.

YcnoBHyto nonepeyHyto cuny Qsic cnefyeT pacnpenenatb:

NPU HaAWYMKU TONIbKO COEAMHUTENbHbIX MNAHOK (PELeToK) - MOPOBHY MeXAay MAaHKamu
(peweTkamu), nexawmmm B MAOCKOCTAX, NEPneHAMKYAAPHbIX OCU, OTHOCUTENbHO KOTOPOM
NPOu3BOAMTCA NPOBEPKA YCTOMYMBOCTY;

npn Haandnmm CcnaowHOro AnMcta U coeguHUTeNnbHbIX M1aHOK (peLLIETOK) - nononam mexay
JNCTOM U NN1aHKaMMU (peLLIeTI-(aMVI), Nnexawnmm B NNI0OCKOCTAX, NapannenbHbIX TUCTY,

Npwn pacyeTe PaBHOCTOPOHHUX TPEXTPAHHbLIX CKBO3HbIX CTepXKHel - paBHoM 0,8Qfic ANA KaXKA0M
CUCTEMbI COEAMHUTENbHBIX NIAHOK (PELLEeTOK), PAaCNOIOXKEHHOM B O4HOM rPaHMu.

7.2.8 PacyeT coeguHUTENbHbIX MAAHOK WU WX MNPUKPENIEHUI (CM. PUCYHOK 4) [O0NXKeH
BbIMNOJIHATLCA KaK pacyeT 3/1eMeHTOB 6e3packocHbIX ¢epm Ha COBMECTHoe AelncTBue cunbl F,
cpesblBatoLeit NnaHKy, 1 MomeHTa Ms, n3rnbatoLLero NAaHKy B ee NA0CKOCTU, 3HAaYEHUA KOTOPbIX
cneayet onpenenatb no Gopmynam:

Fs= Qs/b/b,' (19)

Ms= Qilb/2, (20)

rae Qs - ychoBHasA nonepeyvyHas cuna, NPMXo4ALLIaaca Ha NAaHKy O4HOM rpaHu.

7.2.9 PacyeTt aneMeHTOB COeAMHUTENbHbIX PELIETOK COCTaBHbIX CTEP)KHEN cnenyeT BbINOAHATb
KaK pacyeT 3/1eMeHTOB peleToK NA0CKux ¢epm. Mpu pacyete packoCcoB peLeToK NO PUCYHKY 3
ycuave B packoce cneayet onpeaenatb no dopmyne

Na= 01Qsd/b, (21)

roe o1 - KoapPpuumneHT, NpUHMMaeMbli paBHbiM: 1,0 ANs peleTKM No PUCYHKy 3, a, 6 1 0,5 - no
PUCYHKY 3, B;

Qs - ycnoBHanA nonepeyHasa cuna, NPUXoAALLAACA HAa OA4HY NIOCKOCTb PELLETKMU.
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Mpw pacyeTe PacKOCOB KPECTOBOW PELUETKU C pacnopKaMu (PUCYHOK 3, T) cnedyeT yuyuTbiBaTb
AononHutenbHoe ycunme Ngg, BO3HMKAlOWLEE B KarKAOM packoce OT obxkaTus BeTBel W
onpegensemoe no ¢opmyne

Nod = a2NpA4/Ab, (22)

rae

-34ecb b, I, d - paamepbl, yKazaHHble Ha PUCYHKe 3;

Np - ycunve B 04HOM BETBU CTEPIKHSA;
Ad, Ap- NNOWaAb Ce4YeHMA O4HOr0 packoca U O4HOM BETBU COOTBETCTBEHHO.

7.2.10 PacuyeT cTeprKHel, npepHasHa4YeHHbIX A1 YMEHbLIEHUS PacYeTHOM ANWHbI CXKaTbIX
31EMEHTOB, A0/IXKEH BbINONHATLCA HA YCUANE, PaBHOE YC/I0BHOM NONepeyHon cuie B OCHOBHOM
CKaTOM 3/1eMeHTe, onpeaensemoi no dopmyne (18).

PacueT pacnopok, npegHasHayYeHHbIX AN YMEHbLUEHUA PacyeTHOW ANMHbI BETBEW KONOHH B
NNIOCKOCTU, NEePrneHAMNKYNAPHOMN NNOCKOCTM NONEPEYHbIX Pam, MPU HAMYMUKU HArPy30K OT MOCTOBbIX
NN NOABECHbIX KPAaHOB, CNeAyeT BbINONHATb Ha YCIOBHYIO NOMNEPEYHYIO CUAY, ONpeaenaemyto no
dopmyne (18), rae 3HauyeHue N cnegyeT NPUHUMATL PaBHbIM CyMMe NPOAOAbHbIX CUA B ABYX BETBAX
KOJIOHH, COEANHEHHbIX PACNOPKOM.

7.3 IIpoBepka yCTOMYHUBOCTH CTEHOK M MOSICHBIX JHUCTOB HEHTPAJIbHO-CXKATHIX 3JIEMEHTOB
CILJIOLHOTO CeYeHUs!

7.3.1Mpuv npoBepKe YCTOMYMBOCTU CTEHOK B Ka4eCTBE PACYETHOM BbICOTbI hef CNEAYET MPUHMMATD
(pncyHoOK 5):
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PucyHok 5 - PacueTHble pa3mepbl CTEHOK, CBECOB NOJIOK, NOACHbIX JINCTOB B MPOKATHbIX,
COCTaBHbIX U FHYTbIX npodunax

NOJNTHYIO BbICOTY CTEHKU - B CBAPHDbIX 3/1IEMEHTAX,

paccTtoAaHne mexay 6NMKANLIMMKN K OCK 3/1EMEHTA KpaAaMM NOACHbIX YFOJIKOB - B 3/1eMeHTaX C
d)pVIKLI,VIOHHbIMVI NOACHbIMU COegUHEHNAMMU;

paccTosiHME MeXKAYy HavyaNaMun BHYTPEHHMX 3aKPYINEeHUM - B MPOKATHbIX NPOdUAAX; paccTosHMe
MEXAY KPasiMU BbIKPYXKEK - B THYTbIX MPOdUNsAX.

7.3.2 YCTOMUMBOCTb CTEHOK LEHTPaNIbHO-C}KaTbIX 3/1EMEHTOB CMN/OWHOrO CeyeHua caepyet

cunTaTb obecnevyeHHoM, ecin ycioBHaA rTMOKOCTb CTEHKM ‘ ‘ He npeBblWaeT

3HaYeHU NpeaenbHON YCNOBHOM MMOKOCTH , onpeaenaembix no popmynaam Tabamupbl 9.

7.3.3 CTEHKM LLeHTPa/IbHO-CXKaTbIX 3/1IEMEHTOB CM/IOWHONO ce4YeHUn (KONIOHH, CTOEK, onop U T.M.)

npu , KaK NpaBuNo, cneayeT yKPenaATb nonepeyHbiMu pebpamm }KecTKoCTM C Wwarom ot

2,5hef 0O 3hef; HA KAXKA,0M OTNPABOYHOM 3/1EMEHTE A0/IKHO 6bITb HE MeHee AByx pebep.

Tabnuuya 9

YcnoBHas

CeyeHne rmbKocTb MpeaenbHasa ycnoBHaa rMBKOCTb CTEHKM
afieMmeHTa

www.pkb-titan.ru ' TATAH



>2 J
(24)
<1 1,2 (25)
>1
(26)
<0,8 1,0 (27)
>0,8 [ 7 (28)
(29)

Ob6o3Ha4eHus, npuHamele 8 mabauye 9:
D - YCI0BHasA r'MBKOCTb 31emMeHTa, NPUHMMaeMan B pacyeTe Ha YCTOMYMBOCTb NPU LLEeHTPaIbHOM CXKaTUu;
bs - WMpPMHA NONKM TaBpa.

MpumeyaHusa

18 KOpO6LIaTOM ceyeHn 3HayeHwme cnepyet onpepgenAtb ANA NNACTUHOK, PaCNOI0MKEHHbIX

napannenbHoO NJIOCKOCTH, B KOTOpOﬁ nposepAaeTcA yCTOVNMBOCTb 3/1EMEHTa B Ue/sioM.

i B dopmyne

2 B TaBPOBOM CeyeHMMn A0MKHO cobatogatbea yenosue 1 < by/hes < 2; npu

"MHM‘

(29) cnegyeT NpMHMMaTL COOTBETCTBEHHO |

3 3Hak «<» B PopMyNax O3HAYaeT, YTo 3HayYeHue B C/lyyae ero npesbllWeHMs Npu pacyeTe Mo

dopmyne cnesyet NPMHUMATL PaBHbIM YKa3aHHOMY B MPaBOiA YacTu.

B cnnowHocTeHYaTbIX BETBAX KOMIOHH CKBO3HOrO ceyeHua pebpa HKecTKOCTU AonycKaeTcs
YCTaHaB/IMBATb TO/IbKO B y3/1aX KPENJIEHUA COEANHUTENbHbIX PELLETOK (M1aHOK).

B cTeHKe, yKpenaeHHoM TONbKO NnonepedHbiIMK pebpamu, WMPUHA UX BbICTyNatoWwen Yyactn by
[ONMKHA ObiTb ANA NApHOTO CUMMETPUYHOTO pebpa He meHee (he/30 + 40) mm, ans
04HOCTOPOHHEro pebpa - He meHee (hef/20 + 50) Mm; TonwmHa pebpa t- AoNKHa ObITb HE MeHee

CTEeHKM p[onycKkaeTca YKPennATb OAHOCTOPOHHMMM nNonepedvyHbiIMM pebpamum KecTKoCTU U3
OAMHOYHBIX YrO/MIKOB, MNPWMBAPEHHbIX K CTeHKe nepom. MOMEHT WHepuuu Takoro pebpa,
BblUMCNAEMbIA OTHOCUTENBHO OCK, COBMaAatolen ¢ banKanein K pebpy rpaHblo CTEHKK, A0MXKeEH
ObITb HE MeHee Yem A/151 NaPHOro CMMMETPMYHOro pebpa.
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7.3.4 B LLeHTPaNbHO-CXKATbIX 3/1eMEHTaX A,BYTaBPOBOIro CEYEHMUA C PACHETHOW BbICOTOW CTEHKM hef

B C/lydae yKpenaeHnA CTeEHKM Npoao/ibHbIM pe6p0M XKEeCTKOCTU, pacnosioxKeHHbIM nocepeanHe n

UMERLWMUM MOMEHT MHepLUUKU ceyeHuna Iy npu cnepyet 3Ha4vyeHune yCTaHOB/1IEHHOE B

7.3.2, YMHOWUTb Ha KOapPUUMEHT

(30)

Mpw pacnosioxeHuun pebpa c 04HON CTOPOHbI CTEHKM €r0 MOMEHT UHEPLIUN CneayeT BblYUCNATb
OTHOCUTE/NIbHO OCK, COBMaAatoLLel C banKalLeln rpaHbio CTEHKMW.

B cnyyae BbINONHEHMA NPOAOALHOTO pebpa B BUAE roppa CTEHKM NPU BbIYUCNEHUU hes CepyeT
YUUTbIBATb Pa3BEPHYTYIO ANNHY rodpa.

MpoponbHble pe6pa KECTKOCTU cheayeT BKNKYAaTb B paCYeETHbIE Ce4EeHNA 3IN1EMEHTOB.

MuHMMaNbHbIE pPasmepbl BbICTYNAlOWEN YacTU NPOAO/bHbIX pebep KecTKocTu cnepyet
NPUHUMATb KakK ans nonepedHblx pebep cornacHo TpeboBaHuam 7.3.3.

7.3.5 B cnyyaax Koraa ¢akTMYecKoe 3HayeHue YCNOBHOW TMOKOCTU CTEHKM npesbllaeT

npegenbHOe 3Ha4yeHue BbluMcneHHoe no dopmynam (23) - (29) Tabauubl 9, npoBepKy
YyCTOMYMBOCTU 31emeHTa no dopmyne (7) AonycKaeTca BbIMNOMHATL C YYETOM pPaCYETHOM

YMEHbLUEHHOW NaoWaaun cevyeHns Aqy, onpeaeneHHomn cornacHo 7.3.6.

7.3.6 MNpu pacyeTe UEHTPANbHO- U BHELEHTPEHHO-CXKATbIX CTEPXKHEW CMIOLWHOro CeYeHun B

Cnyyasx, Koraa daKTnyeckoe 3HauyeHue YC/NOBHO rmMbkocTm CTEHKM

‘ npeBbIWaeT (NpY LEeHTPabHOM CXKaTuKn He Bonee Yem B 2 pa3a) 3HayeHue

npeaenbHOM YCNIOBHON TMBKOCTU CTEHKM noslyd4eHHoe cornacHo TpeboBaHMAM 7.3.2, a TaKKe

4

9.4.2 1 9.4.3, B popmynax (7), a Takxke (109), (111), (115), (116), (120) n (121) ponycKkaeTca NPUHUMATb
pacyeTHYI0 YMEHbLUEHHYIO Naowaab ceyeHmna Ay B3ameH A.

3HaueHue Ag cnegyeT BblMCAATb NO GOpMyNam:
ANA ABYTAaBPOBOro U LBENNEPHOro CeYeHU M

Ad=A - (hef - ha)tw, (31)

anAa KOpO6‘-|aTO|'O ceyeHumA.:
Nnpn LEHTPAIbHOM CXaTUK
Ad = A - 2(hef - ha)tw - 2(bef1 - ba)ty, (32)

npu BHEUEHTPEHHOM CXKaATUN
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Ad=A - 2(hef - ha)tw. (33)
B popmynax (31) - (33) o603HaueHO:

hef v hg - pacyeTHasA M yMeHbLUEHHAA BbICOTA CTEHKM, PACNONOXKEHHOM NapannesibHO NAOCKOCTY,
B KOTOPOW NPOBEpPAETCA YCTOMYMBOCTb;

bef1 M by - pacyeTHas M yMeHbLIEHHAA WMPKUHA NosAca KOPOBYATOro ceveHms, PacnoIOKEHHOro
nepneHAMKYNSPHO NNOCKOCTU, B KOTOPOW NPOBEPAETCA YCTOMYMBOCTD.

3HauyeHue hg B LEHTPaNbHO-CXKATbIX 3/IeMEHTax cneayeT Bbl4MCAATb N0 GopMynam:

ANA ABYTaBPOBOro CeYeHun

(34)
roe npu L > 3,5 cnepyet anHmmaTb =3,5;
ANA KopobyaToro ceyeHuA

(35)
rae npulil> 2,3 cnegyet anHmmaTb =2,3.
ONA WBEeNNepHOro cevyeHmn

(36)

3HaueHusn B dopmynax (34) - (36) ANA UEHTPaNbHO-CXKATbIX 3N1EMEHTOB creayeT

NPUHMMATb COrnacHo TpeboBaHmAM 7.3.2. MNpu BblYMCNEHUM 3HaUYEHNA hy ANA KopobyaToro cevyeHmn

n

no ¢opmyne (35) smecto hg, tw, n cnefyeT NPUHUMATL COOTBETCTBEHHO by, tj, n

7.3.10.

NpW 3TOM 3HaYyeHue cnepyet onpenenaTb COrnacHo TpeboBaHMAM

7

3HayeHne hg ANA BHELLEHTPEHHO-CXKaTbIX 3/IEMEHTOB ABYTaBPOBOro M KOpob4yaToro ceyeHui
cnenyet BblYMCAATb MO GOPMyam COOTBETCTBEHHO (34) 1 (35); Npu 3TOM B 3TUX GOPMYIax 3HAYEHUSA

cneayeT NPMHMMATb COr1acHO TpeboBaHUAM 9.4.2.

7.3.7 Mpw npoBepKe YCTOMYMBOCTU MOACHbIX JIMCTOB B KayecTBe Pac4yeTHOM LUMPUHbI cBeca bef
cnegyeTt NPUHUMATL PacCToAHUE:

OT rpaHu CTEHKM A0 Kpaa NOACHOro AncTa (NONKK) - B CBAPHbIX 3/IEMEHTAX;
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OT OCH KpaﬁHero 6onta B nosce A0 KpaA NOACHOrNo 2MCTa - B 3/IEMEHTAX C d)pMKLI,MOHHbIMM
NOoACHbIMU COoeaANHEHNAMMU;

OT Hayafa BHYTPEHHErO 3aKPYr/eHNa A0 Kpasa NOJKK - B NPOKaTHbIX Npodunsx;
OT Kpas BbIKPYKKWU A0 Kpas NOMKU - B THYTbIX NPOPUNAX (CM. PUCYHOK 5).

7.3.8 YCTOMYMBOCTb MOACHBIX JINCTOB M MOAOK LEeHTPAa/IbHO-CXKATbIX 3/1€MEHTOB CNJIOWHOro
ceyeHnAa cneayet CUHUTATb O6€CI'I€'4€HHOIZ, ec/in  ychoBHaA rTMOKOCTb cBeca nosAca (I'IOJTKM)

‘ HE npeBblWaeT 3HaAYeHUM npep,eanoﬁ yCﬂOBHOVI rMbKoCcTK cBeca nosca

onpeaenaembix no ¢opmynam Tabaumubl 10, B KOTOPbIX NPU 3HAYEHUAX nnu

cnepyet NPpUHNMMaATb COOTBETCTBEHHO ‘ ‘ nnn ‘

7.3.9 B LeHTpanbHO-CXKaTbIX 3/IEMEHTaX KOPOBUYATOro ceYeHmnn NpeaenbHyHo YCA0BHYH TMOKOCTb

NOACHOro NncCTa , cneayet NnpuHnmaTb nNo Ta6m4u,e 9 KaK AN1a CTeHOK Kopo6anoro cevyeHunA:

7.3.10 BbicoTa oTrmba NOAKM (CTEHKMU) Tef (CM. PUCYHOK 5) fomkHa 6biTb He meHee 0,3bes B

ANEMEHTAX, HE YCUNEHHDbIX NJ1IaHKaMU, U O,Zbef- B 3/1IeMeHTaX, YCUNEHHbIX NN1aHKaMU (CM. Ta6m4u,y

10); Npw 3TOM TONLWMHA pebpa A0NKHa BbITb HE MeHee

7.3.11. Mpu Ha3HAY€HUM CEYEHUIN LEHTPAIbHO-CXKATbIX 3/1IEMEHTOB NOo NpeaenbHON rMbKocTu (B
CoOTBETCTBMM C TpeboBaHMAMMK pa3aena 10.4) 3HaYeHUs npesesibHbIX YC/TOBHbIX TMOKOCTEN CTEHKMU

M noAcos

onpeaensaembix COOTBETCTBEHHO no Tabavuam 9 u 10, AonycKaeTcs

YyBE/INYMBATb YMHOMXKEHMEM HA KO3PPULMEHT , HO He 6onee yem Ha 1,25.

Tabnuuya 10
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MpepenbHan ycnoBHas rmbkocTb ceeca (0Trnba)
CeyeHune
NoJIKK npu rMbKOCTU anemeHTa |
0,36 +0,10 | (37)
0,43 +0,08 | (38)
0,40 + 0,07 ] (39)
0,85+0,19 | (40)

Ob6osHa4veHue, npuHamoe 8 mabauye 10:

D- yC/10BHaA rmbKocTb 3/1EMEHTA, NPUHNMaeMaA B paCyHETE Ha YCTOVIHMBOCTb Npun LEHTPAIbHOM CXaTUWU.

MpumeyaHue - [na ceecos (oTrM60B) NOMOK (CM. PUCYHOK 5) mpedenbHble 3HAYEHWUA YCOBHOM

rmbKrocTu , BbluMCNEHHble o dopmynam (37) m (38), cneayeT ymHOXKaTb Ha KoadduumeHT 1,5, a no
dopmyne (39) - Ha 1,6.

8 Pacuer 3/1eMeHTOB CTATbHBIX KOHCTPYKIMA NPH U3rude
8.1 O0mme nmos10keHUs pacyera

B 3aBUCMMOCTM OT Ha3Ha4YeHMA U YCNOBUM 3SKCMNAyaTaUMM KOHCTPYKLUMA pacyeT M3rmbaembix
anemeHToB (6anoK) cnesyert BbINOAHATL 6e3 yyeTa MM C Y4EeTOM NacTUYeckux aedopmauuii B
COOTBETCTBUU C NogpasaesieHnem 3/1eMeHTOB Ha TPU K/lacca CornacHo 4.2.7.

Banku 1-ro Knacca cnegyer NPUMEHATb A5 BCEX BUAOB Harpy3oK M paccunTbiBaTb B Npeaenax
ynpyrux gepopmaumii; 6ankum 2-ro v 3-ro KNAccoB cnesyeT NPUMEHATb ANA CTAaTUYECKUX HArpy3oK U
PacCYNTbIBATL C Y4ETOM PA3BUTUA NAACTUYECKUX AedopMaL .

Bankun KpaHoOBbIX NyTen Nog, KpaHbl rpynn pexknmos paboTbl 1K - 8K no [OCT 25546 npu pacyeTe
Ha NPOYHOCTb CnesyeT OTHOCUTbL K 1-my Knaccy.

BuctanbHble 6ankn cneayet OTHOCUTb KO 2-My KNAcCy M PacCYMTbiBaTb C yHETOM OrpaHMUYEHHbIX
naacTmyecknx gedbopmaumnii B CTEHKE, 3HAYEHUA KOTOPbIX ceayeT onpeaenaTb Npu SOCTUNKEHUN
pacyeTHOro conpoTMBAEHUA Ryf B NOACAX, BbINOJIHEHHbIX M3 601lee NPOYHOM CTanw.
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8.2 PacyeTr Ha NPOYHOCTH U3rHOAEMBIX 3JIEMEHTOB CILIOIIHOIO CEYeHM I

8.2.1 PacyeT Ha NpoYHOCTb 6anokK 1 -ro Knacca cnegyeT BbINOMHATL N0 dopMynam: Npu AeUCTBUN
MOMEHTa B OA4HOM M3 FNaBHbIX NIOCKOCTEMN

(41)
npwu AeNCcTBUM B CEY4EHMUM NONEPEYHOM CUNbI
(42)
npv A4eACTBUM MOMEHTOB B ABYX FNMAaBHbIX NAOCKOCTAX (M HaAMYMKM BUMOMEHTa)
(43)

rae X U y - paccToaHMA OT T[NaBHbIX OCEW [0 PacCMaTPUBAEMOM TOYKU CeYeHUuA; npwu
OAHOBPEMEHHOM AeNCTBUN B CTEHKE BaNIKM MOMEHTa M NoNepeYHon cunbl

(44)

roe - HOpMa/JibHOE HanpAxXeHune B Cpe,CI,VIHHOIZ NOCKOCTU CTEHKU, NApanneabHoe

NpPoAO0AbHOM ocK 6anku;

Oy - TO }Ke, NepneHauKyAapHoe NPoaoAbHOW Ocn BanKkn, B TOM YUCNE Ojoc, ONpeaenaemoe no
dopmyne (47);

Ty = QS/(Itw) - KacaTenbHOE HaNpsXKeHMe B CTEHKe.

HanpsykeHus ox u oy, npuHUMaemble B dopmyne (44) coO CBOMMM 3HAKAMM, a TAKKe Tyy cnepyet
onpeaenaTb B O4HOM U TOM e TOYKE CTEHKMU Banku.

B 6ankax, paccuntbiBaembix no ¢opmyne (43), 3Ha4eHUA HANPAKEHUN B CTEHKE BANIKU A,0KHbI
6bITb NpoBepeHbl No popmyne (44) B ABYX rNaBHbIX NIOCKOCTAX U3rnba.

Mpwn ocnabneHun CTeHKM oTBepcTUAMM Ana 60ONTOB NeBy0 4YacTb dopmMynbl (42), a TakkKe
3HauYeHue Txy B bopmyne (44) cnesyeT yMHOXKATb HA KO3IGPULMEHT a, onpeaensemblit no popmyne

a=s/(s-d), (45)

roe s - Wwar oTBepCTUii B O AHOM pAAay;

d - AMameTp oTBEpCTUS.

www.pkb-titan.ru ' TATAH



8.2.2 PacuyeT Ha NPOYHOCTb CTEHKM BaNKK, He yKpeneHHON pebpamu KeCTKOCTH, Npu AeNCTBUU
MECTHOIO HANPAXEHWUA Tloc B MECTAX MPUNONKEHNA HArPy3KU K BEPXHEMY NOACY, A TaKXKe B ONMOPHbIX
ceyeHunAx 6anku cnepyet BbINOAHATL N0 opmyne

(46)

rp,e Oloc = F/(Ieftw). (47)

3aech F - pacyeTHoe 3HaYeHMe Harpysku (cuabl);

lef - ycnoBHasa AnAnHa pacnpegeneHusa Harpysku, onpegenseman no Gopmynam: gna ciyyvaes no
PUCYHKY 6,2 1 6

lef= b + 2h; (48)

ANA CNy4Yan No PUCYHKY 6, B

(49)

a - cBapHas; 6 - NpoKaTHasA; 8 - CBapHan UAW NPOKaTHaA NPW HarpysKe OT Kosleca KpaHa

PucyHOK 6 - Cxembl pacnpegesieHMs COCPeaoTOHeHHOW HAarpy3Ku Ha CTeHKY banku

roe h - pasmep, paBHbI CyMMe TO/ILWMHbI BEPXHEro nosAca 6anku 1 KaTeTa NOSCHOTO LWBa, eC/K
HWXKHASA 6anKa cBapHas (CM. PUCYHOK 6, @), IMB0 PacCTOAHMIO OT HAaPYXKHOM FPaHN NONKM A0 HavYana
BHYTPEHHEr0o 3aKPYrneHMA CTEHKN, ECN HUXKHAA Banka NpoKaTHasA (CM. PUCYHOK 6, 6);

Y - KO3POMUMEHT, NPUHMMAEMbIM paBHbIM: 3,25 - ANA cBapHbIX M NPOKaTHbIX 6anok; 4,5 - ana
6an0K ¢ PPUKLNOHHBIMU NOSCHBIMU COEAUHEHUAMM;

l1if - cymma cObCTBEHHbIX MOMEHTOB MHEPLMN Nosica 6aslku U KPAaHOBOrO pPesibca UAN MOMEHT
MHEPUMN CeYeHMUs, COCTOALWEro M3 MNosca M penbca B C/y4ae NPUBapPKM penibca LWBaMW,
obecneynBaloLLMMM COBMECTHYIO paboTy nosca 1 penbca.
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8.2.3 PacuyeT Ha NpOYHOCTb pa3pesHbix 6aN0K 2-ro 1 3-ro KaccoB ABYTaBPOBOro M KopobyaTtoro
CeYeHNit (PUCYHOK 7) U3 CTaNIv C HOPMATMBHbBIM CONPOTUBAEHNEM Ryn < 440 H/MM? npu cobntogeHnm
TpeboBaHuit 8.4.6, 8.5.8, 8.5.9 1 8.5.18 M NpM KacaTeNbHbIX HANPAXKEHUAX Tx = Q«/Aw < 0,9R; (Kpome

OMNOPHbIX CEYEHUI) cneayeT BbINOAHATL NO popmynam:

npw n3rnbe B NNOCKOCTM HanbonbLuel KecTkoctu (Ix > 1)

(50)
npu usrnbe B ABYX rMaBHbIX NJIOCKOCTAX U HanpaxeHuax Ty = Q,/(2Ay) < 0,5Rs

(51)
3pecb My, My - abcontoTHble 3HAYeHUA M3rnbatowmMx MOMEHTOB;
Cx, Cy - KO3 PUUMEHTbI, NPUHMMaEMbIe coriacHo Tabanue E.1;
6 - K0adPULUMEHT, NPUHMUMAEMbIN PABHbBIM:
npu x<0,5Rs 6=1;
npu 0,5Rs < 7 £ 0,9R;

(52)

rae of = Af/Aw- OTHOWEHME NOWAAM CeYEHMs MoAca K NAOWAAM CEeYEeHUA CTEeHKKU (ana
HECMMMETPUYHOTO cevyeHuna Ar - MNOLWAAb MEeHbLlero nosca; Ana KopobyaToro ceuveHua Ay -
CyMMapHas naowanb CeYeHU ABYyX CTEHOK).

PucyHok 7 - Cxembl aByTaBpoBoro (a) u kopobuartoro (6) ceueHunit 6anoK ¢ gecTeyOWMMU HA
HUX YCUTUAMMU

Mpu pacyeTe cevyeHuns B 30He Ynctoro nsrnba B popmynax (50) n (51) cneayet npuHUMaTL B=1u
BMECTO KO3OPULMEHTOB Cx U Cy COOTBETCTBEHHO
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Cxm = 0,5(1 + Cx),' Cym = 0,5(1 + Cy). (53)

PacyeT Ha NPOYHOCTb B ONOPHOM cedyeHun 6anok (npu My = 0 u M, = 0) cnegyeT BbINOAHATL NO
dbopmynam:

(54)

(55)

Mpu ocnabneHnn CTEHKU OTBEpPCTUAMM Ana 6oNToB nesyto Yactb dopmyn (54) u (55) cnegyet
YMHOXaTb Ha KO3bPULMEHT a, onpeaensembii no ¢opmyne (45).

C uenblo YCTAaHOBNEHMA PA3MEPOB MWUHMMANbHbLIX CEYEHUN COCTaBHbIX 0anoK 3HayeHus
KO3 OULMEHTOB Cx U Cy AONYCKAETCA NPUHMMATb MEHbLUE 3HAaYeHWUN, NPUBEAEHHbIX B Tabauue E.1,
Ho He meHee 1,0. MeTogmMKa nogbopa MUHUMANbHbIX Ce4eHUN n3rnbaemMbix 31eMeHTOB NpuBeaeHa
B NPUNOXKEHUU M.

8.2.4 PacuyeT Ha NPOYHOCTb pa3pe3HblX 6asIOK NePEMEHHOrO CeYEHUs COrMacHo 8.2.3 C y4eToM
naactTuyeckux aedbopmaumii AOMNYCKAETCA BbINOAHATL TONbKO B OAHOM CEYEHMM C Haubonee
HebnaronpuATHbIM coYeTaHnem ycunuii M un Q; B OCTaNbHbIX ceyeHusax banku pacyeTt cieayet
BbINOJIHATb NPWU 3HAYEHUAX KOIPPUUMEHTOB Cx U Cy MEHBLUMNX, YeM B Tabanue E.1 npunoxeHms E,

MNun cornacHo 8.2.1.

8.2.5 PacyeTt Ha NPOYHOCTb HEpa3pPe3HbIX U 3alLeMAeHHbIX 6aI0K NOCTOAHHOIO ABYTAaBPOBOTO M
KOpob4yaToro ceyvyeHuit ¢ ABYMA OCAMW CUMMETPUMU, M3rnbaemblx B MNJIOCKOCTU Hambonbliein
YKECTKOCTU, CO CMEXKHbIMM NPOosieTaMu, OTIMYatoWmMmmca He 6onee Yyem Ha 20 %, npu cobatogeHnm
TpeboBaHMi1 8.4.6, 8.5.8, 8.5.9 1 8.5.18 cneayeT BbINONHATb N0 dopmyne (50) Kak ceyeHun 2-ro Knacca

C y4eTomM HYaCTU4YHOTOo nepepacnpeneneHma onopHbIX U NPONETHbIX MOMEHTOB.
B atom Cchy4yae pacyeTHoe 3Ha4YeHne MOMeHTa cneagyet onpegenAaTtb no d)Opmyne
M = O,S(Mmax + Mef), (56)

roe Mmax - HaMboONbWNIM U3rMbBaOWMIA MOMEHT B NPONETE AWM Ha Onope, onpeaensiemblii 13
pacyeTa HepaspesHoi bankn B NpeAnonoXeHUn ynpyroi paboTbl cTanu;

Mef - yCNOBHbI N3rnMbBatoLLNN MOMEHT, PaBHbIN:

a) B HepaspesHbIx 6anKax C WapHMPHO ONEPTLIMU KOHLAMU 60/1bLLEMY M3 3HAYEHWIA:
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Mes = 0,5Ms, (58)

rae CMMBOJI Max O3Ha4yaeT, yTo cneayeT HaWTU MaKCMMyM BCEro CAeaylolwero 3a Hum
BblparKeHus;

M1 - n3rnbarowmii MOMEHT B KpaliHEM NpoaeTe, BbIMMCAEHHbIM Kak B cBoBogHO onepTomn
oAHonponeTHou basnke;

a - PacCTOsiHUE OT CEYEHMUA, B KOTOPOM AeCTBYET MOMEHT M1, A0 KpaiHel onopsbl;
| - AAVHA KpalHero nponeTa;

M3 - MaKCMManbHbI U3rMBaAOLWMIN MOMEHT B NPOMENKYTOYHOM MPONETE, BbIYMCNEHHDBIN KaK B
WAPHUPHO onepTon ogHonponeTHon banke;

6) B 0AHONPONETHBIX N Hepa3pe3HbIx 6anKax ¢ 3aweMNeHHbIMU KoHUaMN Mes = 0,5M3, rae Ms -
HanbOoNbLUNIN N3 MOMEHTOB, BbIYMCNEHHbIX KaK B BanKax C WWapHMpamun Ha onopax;

B) B 6a/IKe C OAHWMM 3aLLeMNEHHbIM U ApYrMM cBOBOAHO ONepTbIM KOHLOM 3Ha4YeHue Mercnepyet
onpeaenatb no popmyne (57).

3HaueHue Tx B opmyne (52) cneayeT BbIUMCNATL B CEYEHUM, Tae AeNCTBYET Mmax; €CU Mmax -
MOMEHT B Npo/eTe, cneayeT NPoBePUTb ONOPHOE ceyeHne banku.

8.2.6 PacuyeT Ha NpPOYHOCTb HEpaspesHbIX M 3alleMeHHbIX 6anokK, yaosnetTsopawowmx 8.2.5, B
cnyyae um3rmba B ABYX NaBHbIX MAOCKOCTAX cnedyeT BbINOAHATL no dopmyne (51) ¢ yyeTom
nepepacnpegeneHma OnopPHbIX U MPOAETHbIX MOMEHTOB B ABYX FMAaBHbIX MAOCKOCTAX COrNacHo
yKasaHuam 8.2.5.

8.2.7 PacyeT Ha NPOYHOCTb HepaspesHbIX W 3aleMNeHHbIX 6anoK, yAoBAETBOPAIOLLNX
TpeboBaHuam 8.2.5, 8.4.6, 8.5.8, 8.5.9 u 8.5.18, AonyckaeTcA BbINOAHATL No ¢dopmyne (50) Kak

ceyeHUt 3-ro Knacca C y4yeToM nepepacnpegencHma usrnbaolmnx MOMEHTOB U 0bpa3oBaHuA
YC/IOBHbIX NAACTUUYECKMX LIAPHUPOB, @ TaKKe BANAHUA KacaTe ibHbIX HAaNpsaAXKeHUM Tx B COOTBETCTBMM
€ 8.2.3 B CEYEHUAX C MaKCUMa/IbHbIM U3rMbatoLWMM MOMEHTOM.

8.2.8 PacyeT Ha NpOYHOCTb BMCTaNbHbIX pa3pesHbix 6anoK ABYTAaBPOBOro U KopobyaTtoro
CEeYEHUN C ABYMA OCAMM CMMMETpUM npu cobaopeHnn tpebosaHun 8.4.4, 8.5.9 n 8.5.17 n npu

KacaTesibHbIX HanpaxeHuax Tx < 0,9Rs n 1y < 0,5Rs (Kpome ONOpHbLIX CeYeHunit) cneayeT BbINOAHATDL
KaK pacyeT cevyeHui 2-ro knacca no Gopmynam:

npu n3rnbe B 0AHOM rNaBHOM MNNOCKOCTH

(59)
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npu nsrnbe B ABYX TNaBHbIX NIOCKOCTAX

(60)
B popmynax (59) n (60) o603HayeHO:
_ } 2 (61)
cxr = (ofr + 0,25 - 0,0833/r?)/(af + 0,167),
rae af= Ai/Aw; r = Ryf/Ryw;
Br - KO3PDOMUMEHT, NPUHUMAEMbIA PABHbIM:
npu tx < 0,5Rs 6, =1,
npu 0,5Rs < 74 < 0,9R;
(62)

Cyr - KO3 DULMEHT, NpUHMMaeMblit paBHbim 1,15 - ana agyTaBposoro cedyeHusa u 1,05/r - ans
KopobyaToro ceyeHums.

PacueT 6uctanbHbix 6anokK npn HaANMYNKN 30HbI HNCTOTO nsrnba n B ONOPHOM Ce4YeHUnn, a TakKe C
ydyeTom ocnabneHna ceyeHus cnepyeT BbINOAHATb COrNacHOo 8.2.3 U NpUnoXeHuwo M.

8.3 Pacuer Ha Npo4YHOCTH 0210K KPAHOBBIX NMyTel CIVIONIHOIO CeYCHHS

8.3.1 PacueT Ha NpoYHOCTb 6BaNOK KPAHOBbIX NyTeW cneayeT BbINOAHATb COrNACHO TpeboBaHMAM
8.2.1 Ha AencTBME BEPTMKAJIbHbIX U TOPU3OHTAJIbHbIX HArpy3oK, onpeaensemblx cornacHo Crl
20.13330.

8.3.2 PacyeT Ha NPOYHOCTb CTEHOK 6anoK KpaHOBbIX MNyTel (33 WCKAOYeHWem 6anoK,
PacCcYnTbIBAaEMbIX Ha YCTaN0CTb, A/1A KPAHOB rPyNnn peXKMmMoB paboTbl 7K B LLexax MeTannypruyeckmx
npon3soacTs 1 8K) cneayeT BbINOAHATL NO dopmyne (44), B KOTOPOWN NPU pacyeTe CeYeHUM Ha
onopax Hepa3spesHbix 6anok Bmecto KoaddpuumenTa 0,87 cnepyeT npuHMMaTbL KoaddunumeHt 0,77.

8.3.3 MNpu pacuyeTe HAa NPOYHOCTb CTEHOK BANOK KPAHOBbIX MYTEWN U3 CTANN C NPEeAENIOM TEKYYECTH
He 6onee 440 H/mMm? ana KpaHoB rpynn pexxumos pabotbl 7K (B Lexax MeTannypruyeckmx
npon3BoAacTB) 1 8K f0MKHbI ObITb BbINOIHEHbI YCIOBUA:

(63)

(GX + Gloc,x)/Ry <1;
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(Olocy + 0)/Ry £ 1; (65)

(Txy + Tiocxy + Trwy)/Rs < 1, (66)

roe 8 - koadpuumneHT, NpMHUMaemMbln paBHbIM 0,87 ansa pacuyeTa paspesHbix 6anok u 0,77 ana
pacyeTa ce4eHMn Ha onopax HepaspesHbix 6anok;

Ox = M/Wxn,' Oloc,x = 0,250Ioc,y, Oloc,y = VF¥A Fn/(tlef),' Ofy = ZMtt//f,' (67)
Txy = Q/(th), Tloc,xy = 0,30Ioc,y, Tfxy = 0,250fy.

B popmynax (67) obo3HaueHo:

M n Q - cOOTBETCTBEHHO WM3rMBAIOWNMI MOMEHT M MOMepeyvyHas cuna B cevyeHun Bankum oT
pacyeTHOM Harpy3Ku, onpeaensaemon cornacHo CM 20.13330;

Vs - KOAPPULUMEHT HALEXKHOCTU NO Harpy3Ke AN KPaHOBbIX HArpPy3oK, MPUHUMAEMbIN COTNACHO
Cn 20.13330;

Vi1 - KOIOOUUMEHT yBENIMYEHUA COCPEAOTOYEHHON BEPTUKANBHOM Harpy3kmM OT OAHOro Koseca
KpaHa, NpMHMMaeMbli cornacHo CN 20.13330;

Fn - NONHOE HOpMaTMBHOE 3HayeHue COCpEAOTOHeHHOVI BepTMKaﬂbHOVI Harpyskm ot oAHOro
KonecCa KpaHa,

lef - ycnoBHaa AnvHa, onpegensemas cornacHo TpebosaHuam 8.2.2;

My - MeCTHbIM KpYTALWMIA MOMEHT, onpegensemoii no ¢opmyne

Mk = yyFae + 0,75Qih;, (68)
roe e =0,2b (3aech b - WMpKUHaA NOAOLWBbLI penbca);
Q: - pacyeTHas TrOPW3OHTA/IbHAasA HarpysKka, HanpasBAeHHas MoMnepeK KpPaHOBOro MnyTw,

BbI3blBaEMan MNEPEKOCamMM MOCTOBbIX KPaAHOB M HemnapannenbHOCTbIO KPaHOBbIX NyTeld U
NPpMHUMaeman cornacHo CM 20.13330;

h: - BbicoTa KpaHOBOIoO penbca,

- CYMMa COBCTBEHHbIX MOMEHTOB MHEPLMW MPU KPYYEHUM penbca U NoAca, rae

be tf- COOTBETCTBEHHO WIMPUNHA U TONLWMNHA BEPXHEro nosca 6anKku.

Bce Hanps»keHua B popmynax (63) - (67) cneayeT NPUHMMATL CO 3HAKOM KTJTHOCY.
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8.3.4 PacyeT Ha NPOYHOCTb NOABECHbIX 6aNOK KpaHOBbLIX NyTel (MOHOPEnbLCoB) creayet
BbIMO/IHATD C YYETOM MECTHbIX HOPMa/bHbIX HaMNPAXeHWn OT [AaBNEeHUA Kojeca KpaHa,
HanpaB/ieHHbIX BAO/Ib U NONEpeK ocu 6anku.

8.3.5 PacyeT Ha NpOoYHOCTb BUCTaNbHBIX 6AaNOK KPaHOBbLIX NYTEN ABYTABPOBOro CEYEHUSA C ABYMA
0CAMM CUMMETPUN ONA KPAHOB rpynn pexkumos pabotbl 1K - 5K npu r = Ryf/Ryw < 1,5 gonyckaetca
BbIMOJIHATL No dopmyne (60), B KOTOpOW:

My - un3rnbatowmii MOMEHT B TFOPU3OHTANbHOM MNJIOCKOCTM, MOJIHOCTbIO MepeaatowmMmnca Ha
BEPXHWUI nonac 6anku;

Win = Wxnf - MOMEHT COMPOTUBNEHUA CEYEHUA BEPXHEro NOACA OTHOCUTENBHO OCU Y - V; Cy -
KO3 PULUMEHT, NPUHNUMaEeMbli paBHbim 1,15.

PacueT Ha NPOYHOCTb CTEHOK BUCTaNbHbIX 6AaNOK KPAaHOBbIX NyTel cieayeT BbINOAHATb COrNacHo
TpeboBaHuam 8.3.2.

8.4 Pacuyer Ha 001yI0 YCTOMYMBOCTH U3rHOAEMBIX 3JIEMEHTOB CIJIOIIHOIO CEYeHM s

8.4.1 PacyeT Ha yCTOMYMBOCTb ABYTABPOBbIX 6aN0K 1-ro Knacca, a TakKe bBUCTanbHbIX 6anok 2-ro
Knacca, yaosnersopawowmx tpebosaHmam 8.2.1 n 8.2.8, cnenyeT BbINONHATbL N0 GOpmyam:

npu n3rmbe B NJIOCKOCTU CTE€HKMH, cosnap,arou.l,ef/'l C NZIOCKOCTbO CMMMETPUN CceveHnAa

(69)

npu M3rnbe B ABYX rNaBHbIX NNOCKOCTAX (M HAIMUYMKN CEKTOPUAbHBIX HAMPAXKEHUI)

(70)

B popmynax (69) n (70) ob6o3HayeHo:

@b - KO3GOUUMEHT YCTOMYMBOCTU NPU U3rMbe, onpeaensemMblit No NPUNOMKEHUIO K ans 6anokK ¢
OMOPHbIMM CEYEHMAMM, 3aKPEeNnIeHHbIMU OT BOKOBbIX CMeLLLeHUIA U MOBOPOTa;

Wex - MOMEHT CONPOTUBAEHUA CEYEHUS OTHOCUTENbHO OCU X - X, BbIYMCAEHHbIN ANA CXaToro
noAca;

Wy, - MOMEHT cCONpOTMUBAEHUNS CEYEHMA OTHOCUTENbHO OCU y - Yy, COBNaAatowen ¢ NAOCKOCTbIO
n3rnba;

Wy, - ceKTopmanbHbIi MOMEHT CONPOTUBNEHUA CEYEHMA.
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Ons 6uctanbHbix 6anok B popmynax (69) u (70), a TakKe npu onpeaeneHun @p cneapyet Ry
3aMeHATb Ha Ryf.

8.4.2 Mpwn onpefeneHnn 3HAYEHUA @Pp 3a PaACYETHYIO AAMHY 6anku lg cnegyeT npuHUMaTb
PaccTosiHME MeXAy TOYKaMWM 3aKpensieHUI CKAToro nosca OT MOoMnepeyHbIX CMeLeHun (y3namum
NPOAO/NbHbBIX UM NOMEPEYHbIX CBA3EW, TOYKAMM KPEMNIEHUA KECTKOro HacTuAa); Npu OTCYTCTBUM
cAzelt lef = | (rpe | - nponeT 6anku); 3a pacyeTHyo AJIMHY KOHCON cneayeT NPUHUMATDL: lef = | npn
OTCYTCTBMM 3aKPENNEHUs CXKATOro NosAca Ha KOHLE KOHCONM B FOPU30OHTaNIbHOM NAOCKOCTH (34ech /
- AIMHA KOHCOJ1M) UM PaCcCTOAHME MeXKAY TOYKaMM 3aKpenIeHns CXKaToro Noaca B ropu30oHTaNbHOM
NIOCKOCTM - NPU 3aKpeneHMM Nosca Ha KOHLE U NO AJIMHE KOHCONM.

8.4.3 PacyeT Ha YCTOMYMBOCTb 0anoOK KpaHOBbIX MNyTel ABYTAaBPOBOrO CeYeHua cnepyer
BbINOJIHATbL Mo dopmye (70), B KOTOpoit: My, - U3rnbatowmii MOMEHT B FOPU30OHTA/IbHOM NIOCKOCTH,
MONHOCTbIO NepeaaloLLMicA Ha BepXHUI noac 6ankn; Wy = Wys - MOMEHT CONPOTUBIEHUA CeYeHUA
BEPXHEro noAaca OTHOCUTE/IbHO OCU Y - V.

8.4.4 YctonumsocTb 6anoK 1-ro Knacca, a Tak:ke buctanbHbIX 6anoK 2-ro Knacca caegyer c4mMTaTh
obecneyeHHoM:

a) Npu nepesaye HarpysKu Ha 6anKy Yepes CNIOLWHOM }KECTKUIN HACTUA (NANTLI }Kene3obeToHHble
N3 TAMKENOro, NETKOro M AYEUCTOro 6eTOoHa, NNOCKMIA U NPODUNNPOBAHHbLIV METANNIMYECKUI HACTUA,
BOJIHUCTAA CTab U T.MN.), HEMNPEPbIBHO OMUPAIOLLMINCA Ha CXKATbIN NOAC 6aNIKM U C HUM CBA3AHHbIN C
NMOMOLLbIO CBApKK, 6ONTOB, CaMOHape3atoLLMX BUHTOB M ApP.; NPU 3TOM CUbl TPEHUA Y4UTbIBATb HE
cnepyert;

6) Npu 3HAYEeHMAX YCNOBHOM TMOKOCTM CXaToro nosca 6anku ‘ , He

NPEBbILWALWNX ee NpeaeNbHbIX 3HaYEeHWUM onpeaensembix no popmynam Tabauusbl 11 ana

’
6aNnoK CUMMETPUYHOIO ABYTaBPOBOr0 CEYEHMA UM aCUMMETPUYHOTO - € 60/1ee Pa3BUTbIM CKaTbiM
NOACOM, PacCYnTbIBaEMbIX MO popmyie (69) M MMEIOLLMX OTHOLEHME WNPUHbI PAaCTAHYTOro noAca K

LWWMpPUHe cKaToro nosaca He meHee 0,75.

Tabnumuya 11
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YcnoBHas npeaesnbHas rMbKOCTb CKATOro Nosica
MecTo NPUNOKEHNA HArPy3KK

NPOKAaTHOM MM CBapHOM BanKku

K BepxHemy noscy 0,35 + 0,0032b/t + (0,76 - 0,02b/t)b/h  (71)

R HixHemy noscy 0,57 +0,0032b/t + (0,92 - 0,02b/t)b/h  (72)

He3aBMCMMO OT YpPOBHA NPWIOXKEHUA HArpysku npw 0,41 +0,0032b/t + (0,73 - 0,016b/t)b/h  (73)

pacyeTe yyacTka 6anku mMexKay CBA3AMU UAK MPU YNCTOM
nsrmnbe

Ob6o3Ha4yeHus, npuHamele 8 mabauuye 11:
b 1t - COOTBETCTBEHHO LWWMPWHA U TOJILLMHA CXKATOMO NOACa;
h - pacctosiHMe (BbICOTa) MeX Ay OCAMM MOACHbIX JINCTOB.

MpumeyaHusa

1 3HayeHusa onpeaeneHbl Npn 1 < h/b < 6 n 15 < b/t < 35; ana 6anok c oTHolleHnem b/t < 15 B

dopmynax Tabnmubl 11 cneayet npuHnumath b/t = 15.

2 Ona 6anok c d)pVIKLI,MOHHbIMVI NOACHbIMKN COeaUHEHUNAMU 3HAYEHUA cnenyeTr yMmHOXKaTb Ha 1,2.

3 3HayeHus [OMYCKaeTcA NOBbICUTb YMHOXKEHNEM Ha KO3 duLMeHT , rae 0 = M/(Weye).

8.4.5 MNpuKpenneHra K CKATOMYy MOACY YKECTKOro HacTuna, NPOAO/bHbIX WUAW MOMepPeyHbIX
cBA3eM, KOTopble [OO0/KHbI obecneunTb YCTOMUYMBOCTL WM3rMbaemoro 3sn1emeHTa, cneayet
paccuMTbiBaTb Ha (AKTUYECKYHD WM YC/IOBHYIO MNOMEpeyHyto cuay. [pu 3TOM  YCIOBHYIO
nonepeYHyto cuay caeayet onpenenaTb:

npu 3akpennieHun 6anku B OTAENbHbIX TOYKax - no ¢opmyne (18), B KoTopon ¢ cnepyet
onpeaenatb gna cedeHma Tuna b (cm. Tabauuy 7) npu rmbkoctn A = lef/i (rae i - paguyc nHepumm
CeYeHMA CKAToro nosAca B ropu3oHTaNbHOM NA0CKoCTH), a N - BbIUUCAATb MO dopmyne
N = (A + 0,25Au)Rym, (74)
roe Asv Ay - N1OWAAN CEYEHNA COOTBETCTBEHHO CXKATOrO NOACA U CTEHKY;
r=Ry/Ryw 2 1,0;

Ryf M Ryw - pacyeTHble CONPOTMB/IEHUA CTa/NIM COOTBETCTBEHHO CXKATOrO MOACA M CTEHKM; Mpu
HenpepbIBHOM 3aKpenaeHuu - no popmyne

gfic = 3Qsic/l, (75)

raoe gfic - YChoBHaA nonepeyHaa Cnaa Ha eauHnLy AamHbl noAca 6al'll'(l/l,'
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Qjic - ycNOBHaA nonepeyHas cuia, onpegensemas no opmyne (18), 8 Kotopoit @ =1, a N cneayet
BbIYMCAATb NO popmyne (74).

8.4.6 YcToumBocTb 6anoK c cedyeHUAmM 2-ro n 3-ro K1accoB cneayeT cunTaTb obecneyeHHOM npum

BbINONHEHUM TpeboBaHui 8.4.4, a nnb6o 8.4.4, 6 nNpu YCNOBUM YMHOMKEHMUA 3HAYEHUN
onpegenaembix no popmynam Tabamupl 11, Ha KoaddMUnEHT
5=1-0,6(ci-1)/(c-1), (76)

rae Cix - KOapPMuUMeEHT, onpeaensembii No 6onbwemMy 3HAYEHUIO U3 GOpPMYyA:

Cix = My/(WinRyyc) unn cix = Bcx (77)
N n3meHsaLWMNca B npegenax 1 < cix < Cx.

3necb My - U3rnbatowmin MOMEHT B CEYEHUU;

8 - koadPpUuuMeHT, NnpuHUMaemblit no dopmyne (52);

Cx - KO3OPULIMEHT, NPUHMMAEMbIM cornacHo Tabanue E.1.

OnevyaTKa.

Mpw 3TOM gonycKaeTca NPMHMMATbL 3HAaYEHMA YCI0BHOM NpeaenbHoM rMbKocTu nosca banku:

- Ha YyYaCTKe OnHbl 6asikK, rae yunTbiBaloTCA NaacTMyeckme aedopmaumu;

- Ha y4acTKax AMHbI BaNKKU C HANPANKEHUAMM B ceYeHUAX 0 = M/ W min < Ryye.

YyueT nnactmyeckux aepopmaumin npu pacyeTe 6anoK Co CKaTbiM MOACOM, MEHEE PA3BUTLIM, YEM
PaCTAHYTbIN, AONYCKAETCA ANLWb NPU BbINONHEHUM TpeboBaHui 8.4.4, a.

8.5 IlpoBepka yCTOMYMBOCTH CTEHOK H TMOSICHBIX JIMCTOB H3ru0aeMbIX 3J1€eMEHTOB
CILUIOIIHOTO CeYEeHUsI

8.5.1 YcToiunsocTb cTeHOK 6anok 1-ro Knacca cnegyeT cunmTaTb 06ecnevyeHHoM, eCm BbINOHEHDI
TpeboBaHuA 8.2.1, 8.3.1 - 8.3.3, 8.4.1 - 8.4.5 U yCNOBHAA TMOBKOCTb CTEHKM

‘ (cM. pMCYHOK 5) He NpeBbIWaeT 3HAYEHUI:

3,5 - Npn OTCYTCTBMM MECTHOIO HanpAXeHMA Oloc B 6anKax ¢ ABYCTOPOHHUMM NOACHbIMU LLIBAMMU;
3,2 - TO }Ke, B 6anKax ¢ 04HOCTOPOHHUMM NOACHbIMU LLIBAMU;
2,5 - Npy HaAMYMM MECTHOTO HaNpAXKEeHMUA Ojoc B 6anKax ¢ ABYCTOPOHHUMM NOACHBIMU LLBAMM.

Mpn 3Tom cneayeT ycTaHaB/AMBATb NonepeyHble (M onopHbie) pebpa KeCcTKOCTU COrnacHo
TpeboBaHMAM 8.5.9 nau cornacHo 8.5.11 n 8.5.12.
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8.5.2 lpoBepKy YCTOMYMBOCTM CTEHOK 6anok 1-ro Knacca cnegyeT BbINOAHATbL C YYETOM
HaNObONbLUIErO CHMMAIOWErO HaNpAXEeHUA O Y PacyeTHOM rPaHuLbl CTEHKW, MPUHUMAEMOro co
3HAKOM «NJOCY, CPeAHEro KacaTe/ibHOro HanpsaeHUs T U MECTHOIO HanpAXKeHUA Ojoc B CTEHKE MO,
cocpeoTOYEHHOM Harpy3Koi.

HanpAaxeHnsa o u T cneayeT BbIMUCNATb NO GOpPMyNam:

o= My/lx,' (78)

T=Q/(twhw), (79)

roe M v Q - cpegHve 3Ha4YeHUA COOTBETCTBEHHO M3rMbaloWwero MOMeHTa M NONepeYHon CUbl B
npeaenax OTCEKa; eC/I1 AJINHA OTCEKa a (PacCTOAHME MeXAyY OCAMM NonepeyHbix pebep KecTKocTu)
60/bLLe ero pacyeTHow BbICOTbI hef, TO 3HAYeHMA M 1 Q cnefyeT BblUUCAATb KaK cpeaHne ana bonee
HanpAXeHHOro y4acTka C AJIMHON, PAaBHOW hef; €Ccnn B Npegenax oTceka MOMEHT UM nonepeyHas
CUNA MEHSAIT 3HaK, TO MX CpedHWe 3Ha4YeHuA celyeT BblYUCIATb Ha y4aCTKe OTCeKa C OAHUM
3HaKOM;

hef - pacyeTHaA BbICOTA CTEHKM, NPUHMMaeMasn cornacHo TpebosaHuam 7.3.1;
hw - NONHaA BbICOTA CTEHKMW.

MecTHOoe Hanps)KeHue Ojoc (Olocy) B CTEHKE NOA COCPEAOTOYEHHOM Harpyskow cnepyet
onpeaenAaTb cornacHo 8.2.2 1 8.3.3.

B oTcekax 6anKu, rage cocpenoTOYEHHAna Harpyska MPWIOMKEeHA K pPacTAHYTOMY MNoscy,
OZHOBPEMEHHO A0/IKHbI ObITb YYTEHbI TONBKO O U B NN Tloc U T.

8.5.3 YcToMumMBOCTb CTEHOK H6anoK 1-ro Knacca CMMMETPUYHOTO CeYeHUA, YKPENIEHHbIX TONbKO
nonepeyYHbIMU pebpamm }KecTKOCTU (PUCYHOK 8), NPY HA/IMYUMU MECTHOTO HanpsKeHUa (Ol # 0) U

NP YCNOBHOM TMBKOCTU CTEHKM ‘ ‘ cnepyet cuntatb obecneyeHHOM, eCiv BbIMOJHEHO

ycnosue

(80)
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a - NPY NPUIOKEHUMN COCPEAOTOYEHHOM HArPy3KM K CKATOMY MOSACY; 6 - TO XKe, K pacTaHyTOMY Mnoscy

PucyHok 8 - Cxema yyacTka 6anKu, ykpenaeHHoi nonepeyHbiMmu pebpamm }KecTKoCTH

B dopmyne (80) 0603Ha4eHo:
0, Oloc, T - HANPAXXeHUs, onpeaensemble cornacHo TpeboBaHmam 8.5.2;

Ocr - KPUTUHECKOE HanpAaXeHmne, Bbldvncnaemoe no d)opN\yne

(81)
rae Cer - KO3POMUMEHT, onpeaensaemblit CornacHo 8.5.4 - 8.5.6;
Oloc,cr - KOPUTUYECKOE HanpsarKeHue, Bbluncnsemoe no dopmyne

(82)
rae ci v ¢z - KoadPpuuMeHTbl, onpeaensiemble cornacHo 8.5.5;
Ter - KPUTUMYECKOE HanpsaXKeHue, Bblumcnaemoe no dopmye:

(83)

34ecCb U - OTHOWEHKNe 6onblen CTOPOHDbI OTCEKA CTEHKU K MeHbLLIeVI,‘

; d - MeHbLUAA U3 CTOPOH OTCEKA CTEHKMU (hef NN a).

8.5.4 ina 6anok no 8.5.3 Npwu Oioc = 0 KOaddULMEHT cr B dopmyne (81) cneayeT onpeaenatb no
Tabnmue 12 B 3aBUCMMOCTM OT BMAA MNOACHbIX COEAMHEHUI HasHayeHus KoadpduumeHTa 5,
BbluMCNAEMOro No popmyne

(84)
roe 8 - KoapdULUMeHT, NPMHUMaEMbIN No Tabauue 13;
by, tf - COOTBETCTBEHHO LWMPUHA M TOJILLMHA CXKATOro noAca 6anku.
Tabnuuya 12
3HayeHwue ¢ Npu &, paBHOM
NoscHble coeanHeHnn 6anok
<0,8 1,0 2,0 4,0 6,0 10,0 | 230,0
CBapHble 30,0 31,5 33,3 34,6 34,8 35,1 | 35,5
DPUKLMNOHHbIE 35,2
Tabnnya 13
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Bbanku Ycnosus paboTbl CxKaToro nosca 8

KpaHoBbix nyTen KpaHoBble penbCbl He NPUBAPEHDI 2,0
KpaHoBble penbcbl NpMBapeHbl oo

Mpoune Mpwy HenNpepbIBHOM ONWUPAHUX NAUT oo
B npounx cnyyaax 0,8

MpumeyvaHue - [na oTceKoB 6aNOK KPaHOBbIX NyTel, r4e cocpenoToYeHHas Harpyska npuaoXkKeHa K
pacTaHyTOMY MosCY, MPU BbIYMCAEHUN KoadPuumeHTa & cnegyeT npuHmumats 8 = 0,8.

8.5.5 Mpw BbIYNCNEHUMN 3HAYEHWUI Oloc,cr NO HopMyne (82) Npw Tloc # 0 CneayeT NPUHUMATD:

C1-No Tabanue 14 B 3aBUCUMOCTM OT OTHOLEHUA a/hef v 3HaYeHUs p = 1,04/.¢/hes (34€Cb 3HAYEHME
lef cnepyeT onpenenatb cornacHo TpeboBaHmaAm 8.2.2);

C2 - No Tabauue 15 B 3aBUCUMOCTM OT OTHOLLIEHUSA a/hes v 3HAYEHUSA 6, BbluMCAeMOro no popmyne
(84); pns 6anoK ¢ GPUKUMOHHBIMU NOACHBIMU COEANHEHMAMM CAeayeT npuHMmaTh & = 10.

Mpu Oioc # 0 NPOBEPKY CTEHKM MO Ppopmye (80) cneayeT BbINONHATL B 3aBUCMMOCTU OT 3HaYEHUA
a/hef.

a) npu oTHoweHun a/hes < 0,8 3HaueHUe ¢ cneapyeT onpepenats no popmyne (81) ¢ yuetom
TpeboBaHuin 8.5.4.

Ecnn cocpepoToveHHan HarpysKa NpUAOXKEHa K PacTAHYTOMY MOACY (CM. pUCYHOK 8, 6), To npwu
NPOBEPKE CTEHKM C YYETOM TONbKO Oloc U T NPU ONpeaeneHmm koadouumeHTa & no popmyne (84) 3a
bt n tfcnepyeT NPUHMMATL COOTBETCTBEHHO LMPUHY U TONILLMHY PACTAHYTOrO NOACa;

Tabnuuya 14
3HaueHua ¢ nput a/her (a1/hef), paBHOM

’ 0,50 0,60 0,67 0,80 1,0 1,2 1,4 1,6 1,8 22,0
0,10 56,7 46,6 41,8 34,9 28,5 24,5 21,7 19,5 17,7 16,2
0,15 38,9 31,3 27,9 23,0 18,6 16,2 14,6 13,6 12,7 12,0
0,20 33,9 26,7 23,5 19,2 15,4 13,3 12,1 11,3 10,7 10,2
0,25 30,6 24,9 20,3 16,2 12,9 111 10,0 9,4 9,0 8,7
0,30 28,9 21,6 18,5 14,5 11,3 9,6 8,7 8,1 7,8 7,6
0,35 28,0 20,6 17,4 13,4 10,2 8,6 7,7 7,2 6,9 6,7
0,40 27,4 20,0 16,8 12,7 9,5 7,9 7,0 6,6 6,3 6,1
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Tabnuuya 15

3HaueHus ¢ npu a/her (a1/hey), 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
230 1,68 1,70 1,72 1,80 1,99 2,20 2,38 2,52

6) npu oTHoweHun a/hes > 0,8 NpoBepKy no dopmyne (80) cneayeT BbINOAHATL ABaXKAbl:

NPW 3HAYEHUU O¢, BbluMCNEHHOM no dopmyne (81) ¢ yyeTom TpeboBaHuUM 8.5.4, U NPU TaKOM
3HAYEHWUMU Oloc,cr NO Gopmyne (82), Koraa npu onpegeneHnn KoapOUUNMEHTOB C1 U C2 BMECTO pa3mepa
anpuHAat a1 =0,5a npn 0,8 < a/hef< 1,33 unn a1 = 0,67hes nput a/her> 1,33; NpU 3HAYEHUAX Ocr U Oloc,cr,
BbIYUCNEHHDbIX NPU PaKTUYECKOM 3HauyeHun a/hes (ecnu a/hes > 2, B pacyeTe cneayer NPUHUMATL
a/hes = 2); npu aTOM KO3dPULMEHT ¢ B popmyne (81) cnepyeT onpeaensaTb no Tabauue 16.

3HayeHue T BO BCEX CAYYasX CAeayeT Bbl4UCAATL N0 GpaKTUUYECKMM pasmepam OTCeKa.

Tabnunuya 16

3HaueHue ¢ npu alhes nn a/(2hc), paBHom
<0,8 0,9 1,0 1,2 1,4 1,6 1,8 22,0
Mo Tabnunue 12 37,0 39,2 45,2 52,8 62,0 72,6 84,7

8.5.6 YcToMumMBOCTb CTEHOK 6anoK 1-ro Knacca acCMMMETPUYHOrO ABYTAaBPOBOro cedeHus ¢ bonee
Pa3BUTbIM CKaTbIM MOACOM, YKPEMJIEHHbIX TO/NbKO MOMEPEeYHbIMU pPebpamm KecTKocTu, cneayet
cymTtaTb obecnevyeHHOM, ecnn ycnosue (80) 6yaeT BbINONHEHO C YY4ETOM CNeAyOWNX USMEHEHUN:

NPW BbIYUCNEHUN 3HAYEHUU O No dopmynam (81) u (84) BMecTo 3HaYeHUA hef NPUHATA
yABOEHHaA BbICOTa CXKATOW 30HbI CTEHKU 2h,;

npu a/hes > 0,8 U Ol # 0 BbINONHEHbI ABE MPOBEPKM, YKasaHHble B 8.5.5, B KOTOPbIX Npwu
onpeaeneHnn cq no Tabavue 16 un oer - no popmyne (81) BMeCTO 3HAYEHUA hef NPUHATA YABOEHHAA
BbICOTA C}KaTOM 30HbI CTEHKM 2h..

3HaYeHUA Ter U Oloc,cr CNEAYET ONPEAenaTb No GakTUYECKMM pa3mepam OTCEKA CTEHKMU.

W TMTAH
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8.5.7 YcToMumMBOCTb CTEHOK HanokK 1-ro Knacca aCMMMETPUYHOTO ABYTaBPOBOro ceyeHua ¢ bonee
Pa3BUTbIM PACTAHYTbIM MOACOM, YKPEMIEHHbIX TONbKO NomnepeyHbiIMU pebpamm KecTKOCTU, npu
OAHOBPEMEHHOM AENCTBUMU HAMPAXKEHUM O U T U OTCYTCTBUU HaANPSAXKEHWUN Oloc CneayeTt cymTaTb

o6ecnequHoV1, €Cn BbIMNOJIHEHO ychoBue

(85)

roe a = (01 - 02)/01; 8 = (0cr/01)(T/Ter); Ocr - NO GOpmyne (81).

34ecb 01 U 02 - CKMMaIOLLEe U PacTATMBAKOLLEE HAMPSAXKEHUSA Yy PACYETHbIX TPaHUL, CTEHKW,
NPUHUMaEMble COOTBETCTBEHHO CO 3HAKOM M/OC» U KMUHYC» U onpeaensaemble no popmyne (78);

T U T - KacaTe lbHble HanpsaXKeHua, onpesensemble COOTBETCTBEHHO No ¢popmynam (79) u (83);

Ccr - KO3 UUMEHT, onpepensaemblit no Tabauue 17 B 3aBUCUMOCTH OT (.

Tabnunuya 17
o 1,0 1,2 1,4 1,6 1,8 2,0
Cer 10,2 12,7 15,5 20,0 25,0 30,0

8.5.8 YcTOMUMBOCTb CTEHOK 6aNOK 2-ro 1 3-ro KN1accos M3 04HOPOAHOM CTann u BUCTaNbHbIX NpU
OTCYTCTBMM MECTHOro HanpsaxeHusa (oinc = 0) n ¢ cobnogeHnem TpebosaHun 7.3.1, 8.2.3 1 8.2.8

cnegyert CH4nTaTb obecneyeHHOM npuv BbINO/IHEHUN YCI'IOBMIZZ

a) ana 620K ABOAKOCMMMETPUYHOrO ABYTAaBPOBOro U KOPOHYATOro ceveHni

" ‘ (86)

roe o - KoaddpuumeHT, onpeaenaemblii no Tabauue 18 (npu = Q/Aw);

Tabnunuya 18
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3HayeHuMA a npwu ]
T/Rsw
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

r - cnegyet NPUHUMATbL MO yKasaHuAM 8.4.5;

6) ons 6anoK aCMMMETPUYHOrO ABYTAaBPOBOro CeYeHUs c¢ 6osiee PasBUTbIM CHKATbIM MOACOM,
YKPENAEHHbIX TONIbKO NonepeyHbIMKU pebpamu,

(87)

roe oi, 02 - HaNPAXeHMA COOTBETCTBEHHO B CAaTOM M PaCcTAHYTOM NOACaxX; eCin o1 = Ryfunn oz 2
Rys, TO cneayeT NPUHMMATb COOTBETCTBEHHO 01 = Ryf UNN 02 = Ryy.

B Bbipa)keHMM (87) BbICOTY CXKATOM 30HbI CTEHKW h1 cieayeT onpeaensats no ¢opmyne

(88)

3HauyeHus M 1 Q cneayeT BbIYUCAATb B O4HOM ce4eHUn BGanku.

8.5.9 CteHKM 6anok cnegyet ykpenaaTb NonepeyHbiMmn pebpamm KecTKoCTu:

B 6ankax 1-ro Knacca, ecan 3HavyeHWe YCNOBHOM TMOBKOCTU CTEHKMU npesbiwaet 3,2 - npu

OTCYTCTBMM NOABUMKHOM HArpy3kn Ha nosce 6ankm nam 2,2 - Npu HaIMYMM TaKOW Harpy3Ku;

B 6ankax 2-ro u 3-ro Knaccos - Npu NOObIX 3HAYEHUAX YCNOBHOM TMOKOCTM CTEHKM HA y4acTKax
ANWVHbI 6ankK, rae yuynTblBaAlOTCA NiacTmyeckne aedopmaumm, a HA OCTa/IbHbIX YYACTKAX - KaK B
6ankax 1-ro knacca.

PacctoaHne mexay nonepeyHbiMn pebpamm He JONKHO NpeBbiwaTb 2her Npn n 2,5hef

npwu <3,2.
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[na 6anok 1-ro Knacca gonyckaeTcA NpeBblwaTb 3TU PACCTOAHUA A0 3Ha4YeHUA 3hef NPU YCNOBUN,
YTO YCTOMYMBOCTb HANIKM M CTEHKU obecneyeHa BbinosHeHnemM TpebosaHuin 8.4.4, a unun 8.4.4, 6,

ecnu He NpeBbIlaeT 3HaYeHUI, onpeaensemblx no opmyne (71).

MonepeyHble pebpa KeCTKOCTU caedyeT yCTaHaBAMBATb, KaK NPaBU/IO, B MECTax MPUAOXKEHUA
HenoABUXHbIX COCPEeAOTOYEHHbIX HAarpy3oK 1 Ha onopax 6anok.

B cTeHKe, yKpenneHHOM TO/IbKO nonepeyHbiMKU pebpamu, WNPUHA UX BbICTyNaloLen Yactu by
[OMKHa 6bITb ANA NapHoro pebpa He meHee (hw/30 + 25) MM, AN OAHOCTOPOHHEro pebpa - He

meHee (hw/24 + 40) mm; TONWMHA pebpa tr A01XKHA BbITb HE MeHee

Mpw yKpenneHnn CTEHKU O4HOCTOPOHHMMM NONepPeYHbIMU pebpamm }KeCTKOCTU U3 O4UHOYHbIX
YrONKOB, MPUBAPMBAEMbIX K CTEHKE Nepom, MOMEHT MHepuuu Takoro pebpa, BblUMCAAEMbI
OTHOCUTENIbHO OCW, coBnajatowen ¢ 6ankanwen K pebpy rpaHblo CTEHKM, AO/IKEH ObiTb He
MeHbLUe, Yem Ans napHoro pebpa.

8.5.10 NMonepeyHoe pebpo *KeCTKOCTH, PacroNOKEHHOE B MECTe NPUNOKEHNSA COCPEaOTOYEHHOMN
HarpysKu K BepxHemy noscy, cneayet NpoBepATb PacyeToOM Ha YCTOMYMBOCTb: ABYCTOPOHHee pebpo
- KaK LEHTPaNbHO CXKaTyl CTOMKY, @ O4HOCTOPOHHEE - KaK CTOMKY, CKATY C SKCUEHTPUCUTETOM,
pPaBHbIM PACCTOAHUIO OT CPEAUHHOM MIOCKOCTU CTEHKM A0 LLEHTPa TAMKECTM PacyeTHOro cevyeHums
CTOMKMK. MNpK 3TOM B pacyeTHOe ceyeHne CTOMKM HeobX0AMMO BKAOYATb cedeHne pebpa *KecTkocTm

R e

M NONOCbI CTEHKU LUMPUHOM KaXK[4oW CTOPOHbI pebpa, a pacyeTHyO ANUHY CTOMKM

cnepyeT NPUHUMATb PABHOM PacYeTHOW BbICOTE CTEHKM hef.

8.5.11 CTeHKM 6anoK 1-ro Knacca, y KOTOpbIX NpU AEeNCTBUM HOPMANbHbIX HAMPAMKEHUIA O OT

M3I'VI6a YCTOW-WIBOCTb He o6ecnequa a TaKXKe npn 3Ha4YeHUAX YCI'IOBHOVI TMOKOCTU CTEHKM

‘ (roe o - HanpaxeHWe B ckaTom nosice 6anku), cneayeT YKpennsaTb NPOAOAbHbIM

pe6p0M KECTKOCTU, yCTaHaB/IMBaeMbIM JONO/JTHATE/NIBHO K NONEpPEeYHbIM pe6paM.

8.5.12 B cTeHKe 6aNkKM CMMMETPUYHOrO ABYTABPOBOro cevyeHuma 1-ro Knacca, ykpenneHHowm
KpoMe nonepeyHbix pebep ogHOM NapoW Npoao/bHbIX pebep KeCTKOCTM, PACMONOXKEHHOW Ha
paccTosHMM h1i OT FPaHULbl CXKATOro OTceKa (pUcyHOK 9), obe nNaacTMHKK, Ha KoTopble 3TO pebpo
pasgenser oTceK, cnefyeT paccymnTbiBaTb MOPO3Hb:

a) NNACTUHKY 1, pacnoNoXKEHHYIO MEXAY CHaTbiM NOSICOM M NPOAO0AbHbIM pebpom, no popmyne

(89)
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a - 6asika co CXKaTbiM BEPXHUM NOACOM; 6 - 6bankac PaCTAHYTbIM BEPXHUM NMOACOM

PucyHoK 9 - Cxema 6anku, ykpenaeHHo nonepeyHbimu (3) n npogonbHoimu (4) pebpamu
YKeCTKOCTH

3[leCb 3HAYEHUA O, Olocr CNEAYEeT ONpeaenaTb cornacHo TpebosaHMaAm 8.5.2, a 3HaYEHUA Oc1 U
Oloc,cr,1 - NO GoOpmynam:

NpPW Ojoc = 0
‘‘‘‘‘‘‘‘‘ 90)
roe )
Npv Oloc 2 0 M w1 = a/h1 < 2 (npw p1 > 2 cneayeT NPUHUMATL U1 = 2)
(91)
‘‘‘‘‘‘‘‘‘ (02)
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(93)

KPUTMYECKOE HaMpsAXKeHue Tc,1 CneayeT onpenenatb no ¢opmyne (83) ¢ NoACTaHOBKOM B Hee
pa3mMepoB NpoBepAeMOr NNACTUHKMK;

6) NNACTUHKY 2, PACMO/IOKEHHYIO MeXAy NPOAO/IbHbIM PeEBPOM M PACTAHYTbIM MOACOM, - MO
dopmyne

(94)

roe o n T - HanpaxkeHusa, onpeagensaemble coriacHo 8.5.2;

(95)

(96)

Oloc,2 - HANPAXKEHNe, NPUHMMaeMoe PaBHbIM B 3aBUCMMOCTM OT TOTO, K KAKOMY MOACY NPUIOXKeEHa
HarpysKa: K C}KaToMy (CM. PUCYHOK 9, a) - Tloc,2 = 0,401 (34€Cb Oloc CNEAYET ONpenenaTb COracHoO
8.5.2); K pacTAHYTOMY (CM. PUCYHOK 9, 6) - Tloc,2 = Oloc;

Oloc,cr2 - HanpaxeHue, onpeaensemoe no dopmyne (82), rae ci1 U c; cneayet onpenenstb
cooTBeTcTBEHHO No Tabanue 14 npu p = 0,4 n no Tabanuye 15 npu 6 = 1, 3ameHAA 3HavyeHue hef
3HauyeHueM (hes - hi);

Ter2 - HanpsXedue, onpegensemoe no ¢dopmyne (83) ¢ NoACTaHOBKOW B Hee pasMepoBs
NpoBepPsemoit NNACTUHKMW.

8.5.13 MpomerKyTouHble pebpa, PacnoNoMKEeHHbIE Ha MAACTUHKE 1 meXKay CKaTbiM MoACOM U
NpoAonbHbIM pebpom, cneayeTt 4OBOAUTL 40 NPOAOABHOIO pebpa (pucyHok 10).

B aTom cnyyae pacyeT nnactuHKKM 1 cnegyeT BbINOAHATbL No popmynam (89) - (93), B KOTOpbIX
BE/IMYUHY @ cnepyeT 3aMeHATb BE/IMYMHOW g1, TAe d1 - PACcCTOSHME MEXKAY OCAMM COCeAHMX
NPOMEKYTOUYHbIX pebep (cm. pucyHoK 10). PacyeT nnacTMHKM 2 cneayeT BbINOAHATb COrNacHO
TpeboBaHuam 8.5.12, 6.
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PucyHok 10 - Cxema 6anku, ykpenneHHoOW nonepeyHbiMmu (3), npoaonbHbiMmu (4) n
NPOMeXKYyTOuYHbIMU (5) pebpamu ecTKocTU

8.5.14 MNpoBepKy YCTOMYMBOCTU CTEHOK 6a/NIoOK aCMMMETPUUYHOIO ceyeHusa (c bonee pasBUTbIM
C’KaTbIM MOACOM), YKPENAEHHbIX MonepeyHbiMM pebpamn M MNapHbIM NPOAOAbHbIM pebpom,
PacnoNOXEeHHbIM B C}KaTOW 30He, cnedyeT BbINOAHATbL No dopmynam (89) u (90); npu saTom B

dopmynbi (90), (91) m (94) BmecTo oTHOLWEHUSA hi/her cneﬂ,yeT I'IOLI,CTaBnﬂTb , a B popmyny

(95) Bmecto (0,5 - hi/hef) cnepyeT nopcTaBnATb ‘ ‘ roe oz - Kpaesoe
pacTarMealolLee pacTaxkeHune (Co 3HaKOM «MUHYC») y paCYeTHOM rpaHunLbl OTCEKa.

8.5.15 Mpu yKpenneHMn CTEHKU nonepedHbiMM pebpamu M NapHbIM NPOAOAbHbIM pebpom
KECTKOCTM MecCTa PaCMoNIOXKEHMA W  MOMEHTbl WHEepUMU CevyeHUn 3Tux pebep [O0MKHbI
yA0BNETBOPATL TPeboBaHNAM 8.5.9 1 popmynam Tabanupi 19.

Tabnunuya 19

MomeHTbI MHepuun pebpa

npPoA0AbHOIO
nonepeyHoro
() npeaensHoe
A
Tpebyemoe
MWHUMaIbHOE MaKcMmanbHoe
0,25 | |
0,30 - -

MpumeyaHue - MpK BbIYUCAEHUN [y ANA NPOMENKYTOUHbIX 3HAYeHU hi/h.s gonycKaeTca AMHelHan

nHTEpNoONAUNA.
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MpY pacnonoXKeHMM NPOAOALHOIO U NonepeyHbix pebep XKecTKoCTU C OAHON CTOPOHbI CTEHKM
MOMEHTbl WMHEPLMU CEYEHWUN KaXKOOro W3 HUX CeayeT BblYMCAATb OTHOCUTENIBHO  OCH,
coBnagatowen c bankanien K pebpy rpaHblo CTEHKW.

8.5.16 MNpu 3HaYEHUAX YCNOBHOM TMOBKOCTU CTEHKMU 6ankM CUMMETPUYHOTO
[IBYTaBPOBOrO CeYEeHWUs [JOMyCKaeTca MNPOEKTUMPOBaTb KaK 6ankM 2-ro Kaacca C rMBKMmM
(HeycTOMUYMBBIMKM) CTEHKAMM COTNACHO NPUIOKEHUIO M.

8.5.17 YyacTOK cTeHKM 6ankuM Hag Onopoi cnepyetr pPaccyMTbiBaTb Ha YCTOMYMBOCTb Mpu
LEHTPAZIbHOM CXKaTUM U3 NIOCKOCTM BaNKKM KaK CTOMKY, Harpy>KeHHy ONOPHOM peakuunen.

Mpwn yKpenneHun CTeHKU 6ankm onopHbIMU pebpamm KeCcTKOCTU C LUMPUHOM BbICTYMAOLLEHN
yactu b, (Kak npaBuno, He meHee 0,5by;, 3aeck by - WMPUHA HUXKHEro nosica 6anku) B pacyeTHoe
ceyeHune 3ToM CTOMKM cneayeT BKAOYATb CeYeHMe ONOPHbIX pebep U NONOChbl CTEHKU LWMPUHOM He

6onee‘ C KaXkJ0M CTOpOHbI pebpa.

TonwuHa onopHoro pebpa »KecTkoctu tr foNXKHa bbITb HE MeHee , roe br - wnpurHa

BbICTYMAKOLLEN YACTM.
PacyeTHyt0 ANIMHY CTOMKK cnegyeT NPUHUMATL PAaBHOM PACYETHOM BbICOTE CTEHKMN Banku hef.

HuyHMe TopLbl ONopHbIX pebep (pUCYHOK 11) AONKHbI BbITb OCTPOraHbl AM60O NJOTHO NPUTHAHbI
WM NPUBAPEHbI K HUXHEMY nosAcy 6anku. Hanps»KeHus B 3TUX CeYeHUAX Npu AeACTBUM ONOPHOM
pPeakuMn He [O/MKHbl MPEBbIWATb PAaCYETHOro COMNPOTUB/IEHMA CTaZn: B NEPBOM cayyae (cm.
PUCYHOK 11, a) - cmATuto Rp npu a < 1,5t n cxkatuio Ry npu a > 1,5t; BO BTOPOM cayvae (CM. pUCYHOK.
11, 6) - cmaTtuto R,.

a - B TOPUE C NPUMEHEHNEM CTPOXKKM; 6 - yAaNEHHOrO OT TOPLA C NJIOTHOM NPUTOHKOW UM NPUBAPKOW K
HUKHEMY noscy

PucyHok 11 - Cxema onopHOro pebpa »ecTKocTtu

CBapHble LWBbI, MPUKPENAAOWME OMopHoe pPebpo K HUKHemy nosacy 6anku, cnepyet
PaccunTbIBaTb HA BO3AENCTBME OMOPHOM peakLmu.

Mpw OTCYTCTBMM ONOPHbIX pebep *KeCTKOCTM (B NPOKaTHbIX 6a/iIkax) pacyeTHbIM CE4eHMEM CTOMKM
ABNAETCA NON0CA CTEHKU LWMPUHOW, PABHOM AZIMHE yYacTKa ONMpaHuns 6anku.
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8.5.18 YcToMUMBOCTb CKaTbiX NOSACOB CAeAyeT cuMTaTb obecneyeHHOM, ecan ycioBHaA rMBKoCTb

cBecCa noAca M NOACHOIo NCTa ‘ 6anok 1-ro Knacca,

a Tak»Ke BMCTanbHbIX 2-ro Knacca Npu BbINOJHEHUM TpeboBaHuMi 7.3.7, 8.2.1 1 8.2.8 He NpeBbiWaeT

npeAenbHbIX 3HaYEHU , onpeaensembix No popmynam:

ONA cBeca NoJsikK (be3 okamneHua n otrnba) ABYyTaBPOBOro ceyeHus

(97)

ANnAa NOACHOro 1nCTta Kop06anoro cevyeHunAa

(98)

34ecb Oc - HaNpsAXeHMe B CKAaTOM MNosce, onpeaensemoe no Gopmynam:
ANA OQHOPOAHOrO ceyeHun

Oc = M/( Wxnc)/c) UNN Oc = MX/( WXHCVC) + MY/( Wyn]/c),'

Ansa bUcTanbHOro ceveHmn

rae a' - 3HaveHua o M3 Tabamubl 18 npu T = 0; ecnv oc > Ryp, TO cneayeT NPUHUMATD O¢ = Ryf.

8.5.19 YcToMuMBOCTb CKaTbiX NOSCOB CAeAyeT cuMTaTb obecneyeHHOM, ecan ycioBHaA rMbKoCTb
CBeca CXKaToro nosAca UaM NOACHOro Ancta 6anoK 2-ro n 3-ro K1accos U3 04HOPOAHOW CTanu Npwu

BbINONHEHUM TpeboBaHui 7.3.7, 8.2.3 1 8.5.8 He NpeBbllaeT nNpeaesbHbiX 3HAYEeHUM

onpeaensaembix Npu 2,2 < <5,5 no popmynam:

ANA cBeca Nonku (6es okalimneHus n oTrnba) ABYTaBPOBOro CeYEHUsA

(99)

ANnAa NOACHOro 1ncta Kopo6anoro cevyeHunAa

8.5.20 B cnyyae okanmneHua nam otrnba nonku (cteHKkn) ceyeHms (CcMm. pUCYHOK 5), nmeroulero

EE

(100)

7

pasmep def 2 0,3bef U TONLLNHY , 3Ha4YeHuA , onpeaenaemble no popmynam (97)

n (99), AonycKaeTca yBennuunsaTtb B 1,5 pasa.
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8.6 PacueTr OmopHBIX MJIUT

8.6.1 Mnowaab CTanbHOM ONOPHOM NAUTLI AO/KHA YA0BNETBOPATH TPeOOBaHMAM pacyeTa Ha
NPOYHOCTb GyHAAMEHTA.

Mepepgaya pacyeTHOro YCUAMA Ha OMOPHYKD NAUTY MOMET OCYWEeCcTBAATbCA Yepes
dpe3epoBaHHbIN TOPEL, UK YEPE3 CBAPHbIE LUBbI KOHCTPYKLMW, ONUPAIOLWENCA Ha NAUTY.

8.6.2 ToNWMHY ONOPHOM NANUTLI CleayeT onpeaenaTb PacieToM Ha M3rnmb NaacTMHKK no popmyne

(101)

rae Mmax - HQMBONbLLMIA U3 U3rMBAIOLLMX MOMEHTOB M, AEMUCTBYIOLMX Ha Pa3HbIX y4acTKax
OMNOPHOM NANUTLI U onpeaensembix Mo GopmMyam: AN KOHCONbHOIO y4acTKa NAnTbI

M = 0,5qc%; (102)

ANA yd4acCTKa NanTbl, ONEPTOro Ha 4eTbipe CTOPOHbI B Hanpas/ieHUn KOpOTKOﬁ n LI,I'IVIHHOIZ CTOpPOH
COOTBETCTBEHHO

Ma = 019a%; Ms = a2g0%; (103)

ANA y4acCTka nNanTbl, ONEPTOro No Tpem CTOPOHam

Ms = azq(d1)?, (104)

[ANA y4acTKa N/IMTbl, ONEepPTOro Ha [Be CTOPOHbI, cxoddAwmeca noA yrniom, no dopmyne (104),
NPUHUMAA NpU 3TOM d1 - ANAroHaAb NPAMOYIoNbHWKA, @ pa3mep a1 B Tabauue E.2 - paccToAaHMe OT
BepLMHbI yrna go gunaroHanu.

3[1,er C - Bbl/1IeT KOHCOJIbHOIO Y4aCTKa NJIUTbl;

a1, 02, 03 - KOIGOUUMEHTbI, 3aBUCALLME OT YCIOBUIA ONUPAHUA N OTHOLLIEHMA PA3MeEpPOB CTOPOH
y4acTKa NanTbl U NPMHUMAEMble cornacHo Tabaunue E.2;

g - peakTMBHbIN oTnop ¢yHAAMEHTA MOA PACCMATPUBAEMbIM YYAaCTKOM MAUTbI Ha eguHULY

naowaau nauTbl.

9 PacyeT 3J1eMEHTOB CTAJbHbIX KOHCTPYKUMA NP AeHCTBUM MPOJX0JIbHON CHJIBI ¢ U3THOOM
9.1 PacyeT Ha MPOYHOCTH 3JIEMEHTOB CILJIOIIHOTO CeYeHUs

9.1.1 PacyeT Ha NPOYHOCTb BHELLEHTPEHHO-CXKaTbIX (CXKATO-U3rMbaembix) U BHELEHTPEHHO-
PaCTAHYTbIX (PACTAHYTO-U3rMbBaEMbIX) 31EMEHTOB M3 CTa/IM C HOPMATUBHbIM COMPOTUBNEHNEM Ryn <
440 H/MM?, He NoABepraloLMXCA HeNOCPeACTBEHHOMY BO3/1eMCTBMIO ANHAMUYECKMX Harpy3oK, Npu
Hanps»eHuax T < 0,5Rs u o = N/A, > 0,1R, cnepyeT BbINONHATL NO popmyne
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(105)

roe N, Mx v My, B - abcontoTHble 3HAYEHUA COOTBETCTBEHHO MPOAONAbHON CUAbI, U3rnbatowmx
MOMEHTOB 1 BmomeHTa Npu Hanbonee HebAaronPUATHOM UX COYETaHUN;

M, Cx, Cy - KOAPPULMEHTbI, NPUHMMAEMbIE COrNacHo Tabaumue E.1.

Ecnm o= N/A,<0,1R,, dopmyny (105) cnegyeT NPUMEHATb NPU BbINOHEHUN TpeboBaHMIA 8.5.8 1
Tabnumupl E.1.

OneyaTtKa.

PacueT Ha NPOYHOCTb 3/IEMEHTOB B C/Ty4asiX, HE NPeAYCMOTPEHHbIX pacyeTom no ¢opmyne (105),
cnefyeT BbINONHATL Mo popmyne

(NJAn £ Myy/lan = Myx/lyn % Bu /lon)/ (Ryye) < 1, (106)

rae X, y - PacCTOAHUA OT rNaBHbIX OCEN A0 pacCMaTPUBAEMOMN TOUKU CEYEHUA.

9.1.2 PacyeT Ha MNPOYHOCTb BHELEHTPEHHO-CXKATbIX (CKaTO-U3rMbaembix) 3/1EMEHTOB MO
dopmyne (105) BbINONHATL He TpebyeTcA NpPU 3HAYEHUM NPUBEAEHHOTO OTHOCUTE/IbHOIO
aKCUEeHTpUCUTETa Mef < 20 (9.2.2), OTCYTCTBUM OCNabneHUA ceYeHUAa U OA4MHAKOBbIX 3HAYEHMUAX
n3rnbatoLLLMX MOMEHTOB, MPUHUMAEMbIX B pacyeTax Ha MPOYHOCTb U YCTOMYMBOCTD.

9.1.3 BHeueHTpeHHO-CKaTble (CrKaTo-u3rnbaembix) 31eMeHTbl U3 CTaM C HOPMATUBHbIM
conpoTusneHnem Ry, > 440 H/MM?, nmeroliMe HECUMMETPUYHbIE CEYEHUA OTHOCUTE/IbHO OCH,
nepneHaANKYNAPHOM NNOCKOCTU U3rnba (Hanpumep, cedyeHma Tuna 10, 11 no Tabauue 4.2), cheayet
NpoBepATb Ha MPOYHOCTb PACTAHYTOrO BOJIOKHA CEYEHUA B MJOCKOCTM AENCTBMA MOMEHTa no
dopmyne

(107)

roe Win - MOMEHT CconpoTnBaeHNA ceveHunn, BbIYMCNEHHbIN AnAa pactAHYTOro BOJ1I0OKHa,

6 - koadpduumeHT, onpeaensemnblii no popmyne

E— (108)

9.2 PacyeTr HA yCTOMYHMBOCTD 3JIEMEHTOB CIIJIOIIHOTO CEYeHUS

9.2.1 PacyeT Ha YCTOMYMBOCTb BHELEHTPEHHO-CHKATbIX (CKaTO-U3rnbaembix) 3neMeHTOB npu
OeNCcTBUM MOMEHTA B OAHOM M3 rNaBHbIX MAOCKOCTEN cneayeT BbINOMAHATb KaK B 3TOM MJIOCKOCTU
(nnockaa popma noTepu yCTOMUYMBOCTM), TaK U U3 3TOW MIOCKOCTU (M3rMBHO-KpyTUAbHaA dopma
noTepu yCTOMYMBOCTH).
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9.2.2 PacyeT Ha YCTOMYMBOCTb BHELLEHTPEHHO-CXKATbIX (CXKaTo-M3rmbaembix) 3/1EMEHTOB
MOCTOAHHOTO CeYeHUA B MNNOCKOCTU AENCTBUA MOMEHTA, COBNAAAIOWEN C MNOCKOCTbIO CUMMETPUM,
cnefyeT BbIMNONHATL Mo dopmyne

N/(@eARyyc) < 1. (109)

B dopmyne (109) KO3PDULMEHT YCTOMUYMBOCTM NPU CXKATUKN C U3rMBOM Q. CreayeT onpeaensitb

no Tabnuue 4.3 B 3aBUCMMOCTM OT YC/NIOBHOMU TMBKOCTM E N NPUBEAEHHOrO0 OTHOCUTE/IbHOTO
9KCLLEHTPUCUTETA Mef, ONpPeaensemoro no popmyne

Mef=nNm, (110)

roe n - KoappuumeHT BanaHUA GopmMbl cedeHuns, onpeaensemblii no Tabanue 4.2;

m = eA/W. - OTHOCUTENbHbIA 3KCUEHTpUcUTET (3aecb e = M/N - 3KCUeHTpuCUTET, npu
BbIYMCNEHMM KOTOPOro 3Ha4YeHnAa M n N cnesyeTt NpMHMMATb COrlacHo TpeboBaHuam 9.2.3);

W¢ - MOMEHT CONPOTUB/IEHNA CeYEHMS, BbIYMCNEHHbIN AanAa Hamnbonee cKaToro BOI'IOKHa).

Mpu 3HauyeHUax mes > 20 pacyeT crenyeT BbINOAHATb KAK A8 U3rMBaemblIX 31eMeHTOB (cm.
pasgen 8).

OnevyaTKa.

9.2.3 PacyeTHble 3Ha4YeHWs NpoaosbHOM cunbl N n unarnbatowero momeHta M B anemeHTe
cnegyet MpuUHMMaTb ONA OOAHOMO M TOrO e COoYeTaHMA HarpysoK M3 pacyeta cucTembl MO
HeaedOpPMMPOBAHHOWN Cxeme B NpeanonoXeHUn ynpyrux aedopmavmim ctanu.

Mpw 3TOM 3HauyeHMa M cnepyeT NPUHUMATb PAaBHbIMU:

ANA KOMNOHHbI NOCTOAHHOIO ce4yeHunA paMHOVI cncrembl - HaM6OI'IbLL|eMy MOMEHTY B npeaenax
ANNHbI KOJTOHHDbI,

AnA CTyHeHHaTOVI KOJZIOHHbI - HaM6OI'IbLL|eMy MOMEHTY Ha O/InHE Yy4aCTKa NOCTOAHHOIO CEYEHUA,

ONA KONIOHHbI C 0AHUM 3alleM/IEHHbIM, @ APYrMM cBOOOAHBIM KOHLLOM - MOMEHTY B 3ale/1Ke, HO
He MeHee MOMEHTA B CEYEeHMMU, OTCTOALLEM Ha TPETb A/IMHbI KONOHHbI OT 3a4e/1KH;

ANA CXKaTbIX NOACOB GpepmM U CTPYKTYPHbIX NAUT, BOCMPUHUMAIOLNX BHEY3/IOBYIO NMOMNEPEeYHYyIo
Harpysky, - HaubosblleMy MOMEHTY B nNpeaenax cpeaHer TPeTu ANMHbI NaHenu nosca,
onpeaenaemomMy M3 pacyeTta Nosca Kak ynpyrom HepaspesHoi 6anku;

ONA CXKATOro CTEPrKHA C LWAPHUPHO-ONEPTbIMU KOHLUAMM U CEYEHUEM, UMEIOWMM O4HY OCb
CUMMETPUMN, COBNAAAIOLWYIO C MNOCKOCTbIO M3rnba, - MOMEHTY, onpeaensaemomy no ¢opmynam
Tabnmubl 20 B 3aBUCMMOCTM OT OTHOCUTE/IbHOTO 3KCUEHTPUCUTETA Mmax = MmaxA/(NW) 1
npUHUMaemomy pasHbiMm He meHee 0,5Mmax.
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Tabnuuya 20

OTHOCUTENbHbIN MomeHT M npu yCNOBHOM rTMBKOCTU CTEPIKHA
SKCUEHTPUCUTET
Mmax
Mmax < 3 M =M;
3 < Mmax £ 20 M = My + (Mmax - 3)(Miax - M2)/17 M = M1 + (Mmax - 3)(Mmax - M1)/17

Ob6o3Ha4yeHus, npuHamele 8 mabauuye 20:
Mmax - HAMBONbLINI N3TMBAIOLLMIA MOMEHT B Npeaeiax AJINHbI CTEPKHSA;

M3 - HanbonbWNt N3rMBaOLWMN MOMEHT B Npeaenax cpegHel TpeTu ANIMHbI CTePXKHS, MPUHUMAEMbI

paBHbIM He meHee 0,5Mnax;

M, - n3rnbatoumii MOMEHT, MPUHUMAEMbI PaBHbIM M MPU Mmax < 3 UL HO He meHee 0,5Mmax.

Ona cKaTbIX CTEprKHEeN ABOAKOCMMMETPUYHOIO CMIOLIHOMO CeYeHMA C LWapHUPHO-OMNEPTbIMU
KOHLAMW, HA KOTOPbIX AEMUCTBYIOT M3rnbatome MOMEHTbI, 3HAYEHUE Mef, Heobxoanmoe AanA

onpeaeneHuns Qe, cneayet NPUHUMaTL CornacHo Tabauue [.5.

9.2.4 PacyeT Ha YCTOMYMBOCTb BHELEHTPEHHO-C}KATbIX (CXKATO-U3rMbaembix) CTep)KHew
CN/IOWHOMO MOCTOAHHOTO CeYeHUsi, KPOMe KopobyaToro, M3 NJIOCKOCTU AENCTBMA MOMEHTA NpwU
n3rmbe nx B NNOCKOCTM HanbonbLuel KecTKocTu (Ix > Iy), coBnagatoLLei ¢ NN10CKOCTbI0 CUMMETPUM,

a TaKXe LWBeNNepoB c/eayeT BbINOAHATb N0 popmyne

N/(coyARyc) < 1, (111)

rae ¢ - KoapoumumneHT, onpeaenaemblit cornacHo TpebosaHmam 9.2.5;

@y - KOIOOMUMEHT YCTOMYMBOCTM NPU LEHTPASIbHOM CXKaTUK, OnpeaensiemMbl COriacHo

TpeboBaHmaAm 7.1.3.
9.2.5 KoaddpuumeHT ¢ B popmyne (111) cneayet onpenenatb:

Npu 3Ha4YeHUAX My < 5 no popmyne

c=68/(1+amy) <1, (112)
rae a, 8 - koadbduLMeHTbl, onpeaensemble no Tabauue 21;
npw 3HaYeHnax my = 10 no dopmyne
(113)

¢ =1/(1 + mxpy/v),
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roe @b - KoapPUuMeHT ycToumnBocTm Npu nsrnbe, onpeaensieMbiii cornacHo TpebosaHmam 8.4.1
M NPUNOXKEHUIO XK KaK ana 6anku ¢ ABymA 1 Bonee 3aKpenieHUsaMm CKaToro nosca;

npu 3HavyeHunsax 5 < my < 10 no dopmyne

c= C5(2 - O,me) + C10(0,2mx - 1), (114)

roe cneayet onpeaenatb: ¢s - no popmyne (112) npu my = 5; c10 - no popmyne (113) npu my = 10.
3aecb my = (Mx/N)(A/W) - OTHOCUTENbHbIN KCUEHTPUCUTET, rae My cneayeTt NPUHUMaTb COrNacHo
TpeboBaHMAM 9.2.6.

Mpw rnbKocTu K03 PUUMEHT € HE AONKEH NPEBbLIWATL 3HAYEHWUM Cmax, ONPEAENAEMbIX
COrNAacHO NPUAOXKEHUIO [; B CNy4ae eciu € > Cmax, B dopmynax (111) u (116) BmecTo ¢ cneayet

NMPUHUMATL Cmax-.

9.2.6 Mpwn onpeaeneHM OTHOCUTENBHOIO 3KCUEHTpUcUTeTa My B dopmynax (112) - (114) 3a
pacyeTHbIM MOMEHT My cneayeT NPUHUMATD:

AanAa CTep)l-(Heﬁ C KOHUamu; 3aKpensieHHbiIMM OT CMeweHnAa nepneHauKyaAapHO NAOCKOCTU
ﬂ,eﬁCTBVIﬂ MOMEHTQ, - MAKCMManbHbI MOMEHT B npegenax cpe,a,Hef/i TPETU ANNHbI, HO HE MEHee
NONOBMHbI HAMBONbLLETO MOMEHTA MO ANNHE CTEPKHA;

ANA CTEPXKHEN C OAHUM 3aLLEM/IEHHbIM, @ APYrMM CBO6OAHbIM KOHLOM - MOMEHT B 33a4€/1Ke, HO
He MeHee MOMEHTa B CEYEHNM, OTCTOALLLEM Ha TPETb A/IMHbI CTEPXKHSA OT 3a4e/1KMU.

9.2.7 PacyeT Ha YCTOMYMBOCTb BHELLEHTPEHHO-CXKATbIX (CXKaTo-u3rmbaembix) 3/1eMeHTOB
[ABYTAaBPOBOro ceYeHus, HenpepbIBHO NOAKPENAEHHbIX BAOIb O4HOM U3 NONOK, CneayeT BbINONHATb
COrnacHoO NpuUNoXKeHuto XK.

9.2.8 BHeUEHTpPeHHO-C}KaTble  (CXKaTo-u3rmbaemble) 31eMeHTbl MOCTOAHHOIO  CeyvyeHus,
nsrnbaemble B MJOCKOCTU HaMMeHbLUel KecTkocTu (I, < Ix un ey, # 0), cneayeT paccymTbiBaTb MO
dopmyne (109), a npu rMbKocTU Ay > A, - TaKKe NPOBEPATb PACYETOM Ha YCTOMYMBOCTb U3 MIOCKOCTU
OeNCTBNA MOMEHTA KaK LLeHTPabHO-CXKaTble 31eMeHTbI No popmyne

N/(@xARyyc) € 1, (115)
rAe @x - KOIQGULMEHT YCTOMUMBOCTM NPU LEHTPASbHOM CKaTUM, ONpeaensemblii CornacHo
TpeboBaHmam 7.1.3.

Mpn Ax £ Ay NPOBEPKMU YCTOMYMBOCTU M3 NIOCKOCTU AENCTBMA MOMEHTA He TpebyeTcs.

9.2.9 PacyeT Ha YCTOMYMBOCTb CTEP)KHEM CMJIOWHOr0 MNOCTOAHHOrO CcevyeHus (Kpome
Kopob4aToro), NoABEpPKEHHbIX CHATUIO U U3rMOY B ABYX INAaBHbIX MNOCKOCTAX, MPU COBMNALEHUU
NNOCKOCTU HaMbONbLLEN KECTKOCTH (Ix > Iy) C NIOCKOCTBIO CUMMETPUK, A TaKXKe NPU ceYeHumn Tnna 3
(cm. Tabnnuy 21) cneayet BbINONHATL NO dopmyne
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N/(@exyARyyc) < 1,

(116)

roe ‘

| (117)

34ecb cnegyet onpenenarb:

ey - COrNacHo TpeboBaHnam 9.2.2, NpUHMMAn B popmynax BMecto m u

,

C - cornacHo TpeboBaHuAm 9.2.5.

{/ COOTBETCTBEHHO My U

Mpw BbIMUCNEHUMN 3HAYEHUA Mefy = NMy ANA CTEPKHEN ABYTAaBPOBOro CeYEHUA C HEOANHAKOBbLIMM
nonkamum KoaddUuMeHT n cneayeTt onpeaenaTb Kak Ana cedeHma Tmna 8 no tabavue 4.2.

Ecan megy < my, TO KpoMe pacyeTta no ¢opmyne (116) cneayeT NPOM3BECTU AOMNOJHUTENbHYIO

nposepky no popmynam (109) u (111), npuHumas ey = 0.

Ecam Ax > Ay, TO Kpome pacuyeta no ¢opmyne (116) cneayet NPoOU3BECTU AOMNOJHUTENbHYIO

nposepky no popmyne (109), npuHnUmas ey = 0.

Tabnunuya 21
3HayeHus KoaddUuneHToB
Tun Cxema ceyeHua v
o npu 6 npwu
cevyeHus aKCLEeHTpUCUTeT
my<1l | 1<mx<5
1
0,65 +
0,7 1
2 0,05my
3
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1- 1-(0,35 -
0,3/2//1 0,05mx)/z//1

B=1npul/hL<0,5

Ob6o3Ha4eHus, npuHamele 8 mabauye 21:

/1 1 I - MOMEHTbI MHEPLMKN COOTBETCTBEHHO 60/bLUEN N MEHbLLEN NOIOK OTHOCUTE/IbHO OCU CUMMETPUM
ceyeHua y - y;

c - 3Ha4YeHune @, Npu

MpumeuaHue - Mpu 3HayeHuax b/h < 0,3 chneayeT npuHumatsb b/h = 0,3.

3Ha4YeHMA OTHOCUTENbHbIX IKCLLEHTPUCUTETOB CAeayeT BblYMCAATL No popmynam:

my = exA/ch,' (118)

my = eyA/ch, (119)

roe We o We - MOMEHTbl CONPOTUBNEHUA CeYeHUn Jns Hambonee CXKATOro BOJIOKHA
OTHOCUTE/NIbHO OCEeI COOTBETCTBEHHO X -X U Y - V.

Ecnmn nnockocTb HanbonbLel KeCTKOCTU cevyeHuns CTepXkHsA (Ix > Iy) He coBnaZaeT ¢ NI0CKOCTbIO
CUMMETPUMN, TO PacyeTHOE 3HaYeHUe My caeayeT yBennunTb Ha 25 % (Kpome ceyeHusa Tmna 3 no
Tabnuue 21).

9.2.10 PacyeT Ha yCTOMYMBOCTb CTEP)KHEWN CNAOLIHOIO NOCTOAHHOIO KOpobyaToro ceyeHmns npwm
CXaTum ¢ n3armbom B 04HOM AN B ABYX FNAaBHbIX NIOCKOCTAX CieAyeT BbINOAHATL N0 GOpMyiam:

N/(@eyARyyc) + M/ (cx6xWiminRyyc) < 1; (120)

N/(@exARyyc) + My/(c,6yWy,minRyyc) < 1, (121)

r0e QPex, Pey - K03¢¢VILI,VIGHTbI YCTOVNVIBOCTVI npu Catmum c VI3I'M6OM, onpegenaemsblie no Ta6m4u,e

4.3;
Cx, Cy - KO3dOMUMEHTbI, NPUHUMaemble no Tabaunue E.1;

bx, Oy - KOadDMLUMEHTbI, onpeaensemble No Gopmynam:

(122)

n NpuHMMaemble paBHbIMU 1,0 cooTBETCTBEHHO npu <1lwm
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Mpy 0AHOOCHOM M3rMbe B NOCKOCTU Hanbonbluen KecTkocTu (Ix > Iy; My = 0) BMecTo @e, Cnegyet
NPUHUMATD @y.

9.3 PacuyeTr HA yCTOMYHMBOCTH 3JIEMEHTOB CKBO3HOI'0 CeYeHM sl

9.3.1 MNpu npoBepKe Ha YCTOMYMBOCTb BHELLEHTPEHHO-CXKATbIX (CKaTo-U3rnbaembix) CTepKHeln
CKBO3HOIO CEYEHUS C COEAMHUTENIbHbIMM MJIaHKaMM UAW pelleTKamu cneayeT BbINOJHATb Kak
pacyeT CTEPKHA B LLE/IOM, TaK U OTAE/bHbIX BETBEM.

9.3.2 Mpwn pacyeTe CTEP)KHA B LLEIOM OTHOCUTENbHO CBOBOAHOW ocu no ¢popmyne (109), korga

NNAHKN U PeLleTKM PacnonoKeHbl B MIOCKOCTAX, NapanienbHbiX NJOCKOCTU AENCTBUA MOMEHTA,
KoapdurumneHT . cneayet onpeaenatb no Tabanue 4.4 B 3aBUCUMOCTU OT YCAOBHOM NpUBEAEHHOM

rmMbKocTH - cM. Tabanuy 8) M OTHOCUTENBHOTO 3KCLEHTPUCUTETA M, oNpeaensieMoro no

dopmyne
m = eAa/l, (123)

roe e = M/N - 3KCLEHTPUCUTET, NPU BbIYUCNEHMM KOTOPOro 3HaveHns M u N cneayeT npuHMMaThb
cornacHo TpeboBaHuAm 9.2.3;

a - pacCtoAHne ot rnaBHOM OcH cevyeHunsa, nepner,MKynﬂpHon NAOCKOCTU AeﬁCTBMﬂ MOMEHTAa, A0
0oCK Hanbonee cxKaTol BETBU, HO HE MeHee PaCCToOAHNA A0 OCU CTEHKU BETBU;

| - MOMEHT UHepUMKN CeYEHUA CKBO3HOTO CTEPKHA OTHOCUTENbHO CBO60,CI,HOIZ ocu.

Mpw 3HaYeHnax m > 20 pacyeT Ha YCTOMUYMBOCTb CTEPKHA B LLE/IOM He TpebyeTcs; B 3TOM c/yyae
pacyeT ciieayeT BbINONHATb Kak ANs n3rnbaemblix 31eMeHTOB.

9.3.3 Mpwn pacyeTe OTAENbHbIX BETBEN CKBO3HbIX CTEPXHEN C pelweTkamu no ¢opmyne (7)
NPOAONbHYIO CUNY B KaXKA0M BETBU CneayeT onpeaenatb C y4eToM A0NONHUTENbHOTO yeunma Ngg OT
MOMEHTa. 3HauYeHMe 3TOro YCUNUA caeayeT BblYNCAATb No Gopmynam:

Nad = My/b - npn nsrnbe cTeprKHA B NJIOCKOCTU, NEPNEHAUKYNAPHOM OCU Y - Y, ANA CEYEHUIN TUMNOB
11 3 (cm. Tabaunuy 8);

Nad = 0,5My/b1 - TO e, ona ceyeHunit Tuna 2 (cm. Tabauuy 8);

Nad = 1,16M,/b - npn nsrnbe cTepHs B NNOCKOCTU, NEPMNEHAUKYNAPHON OCU X - X, ANA CEYEHUN
Tvna 3 (cm. Tabnnuy 8);

Nod = 0,5My/b; - TO e, ans cedenunii Tuna 2 (cm. Tabauuy 8).
3pecb b, b1, by - paccToAHUA MexKay ocAMM BeTBel (cM. Tabauuy 8).

Mpw n3rnbe cTep>KHA CKBO3HOTO ceyeHua Tmuna 2 (cm. Tabaunuy 8) B ABYX NNOCKOCTAX ycunme Ngg
cneayet onpenenatb no popmyne
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Nad = 0,5(M,/b1 + My/bs). (124)

9.3.4 MNpu pacyeTe OTAE/IbHbIX BETBEM CKBO3HbIX CTEPXKHEN C NaHKamu B popmyne (109) cneayet
YUYMTbIBATb AONOAHUTENbHOE yeunne Ngg OT MOMeEHTa M 1 MecCTHbIM n3rnb seTeen ot GpakTUYECKOM
WM YCIOBHOM NonepeyHoi cuibl (Kak B nosacax 6espackocHon pepmbl).

9.3.5 PacyeT Ha YCTOMYMBOCTb BHELEHTPEHHO-CXKaTbIX (CXKATO-M3rMbaemblx) TPEXrPaHHbIX
CKBO3HbIX CTEPXKHEN C pelleTKamm U NOCTOAHHBIM NO A/IMHE PAaBHOCTOPOHHUM CcevyeHuem cneapyet
BbIMNOJIHATbL COr/IAacHO TpeboBaHUAM pasgena 16.

9.3.6 PacyeT Ha YCTOMYMBOCTb CKBO3HbIX CTEPXHEN W3 ABYX CNAOWHOCTEHYATbIX BETBEW,
CUMMETPUYHbIX OTHOCUTENIBHO OCKM X - X (PUCYHOK 12), C pelleTKamu B ABYX NapanienbHbIX
NNIOCKOCTAX, NOABEPXKEHHbIX CKaTMIO U U3rnMby B 06eunx rnaBHbIX NAOCKOCTAX, CneayeT BbINONHATb:

ANA CTEpPXKHA B LENOM - B NNOCKOCTM, MNapanieNbHOW MNAOCKOCTAM pPEeLIeTOK, COr/acHO
TpeboBaHMAM 9.3.2, NnpuHUMasA ex = 0;

ANA OTAENbHbIX BETBEMN - KaK BHELEHTPEHHO-CXKaTbIX 3/1eMeHToB Nno popmynam (109) u (111); npwm
3TOM NPOAO/bHYIO CUAY B KaXKAOW BETBM C/ieayeT onpeaensiTb C y4eTOM AOMONHUTENbHOIO YCUNUSA
OT MomMeHTa M, (9.3.3), a MOMeHT My pacnpenenatb Mexay BeTBAMW MNPOMOPLMOHANBHO WX
YKECTKOCTAM Ixs (CM. PUCYHOK 12); ecAn MOMEHT My AeWACTBYET B MAOCKOCTU OA4HOWN M3 BETBEM, TO
cneayeT cYMTaTb ero MOAHOCTbLIO NMepeaalolmmca Ha 3Ty BeTBb. Mpu pacyete no ¢popmyne (109)
rMBKOCTb OTAENbHOWN BETBU CAeAyeT onpeaenatb ¢ ydeTom TpebosaHmMi 10.3.10, a Npu pacyeTe Mo
dopmyne (111) - N0 MaKCMMaNbHOMY PACCTOSHUIO MEKAY Y31aMU PELLIETKM.

PucyHok 12 - Cxema CKBO3HOr0 CEeYEHUSA CTePXKHA U3 ABYX CMJIOLHOCTEHYATbIX BETBel

9.3.7 PacyeT coeaAnHUTENbHbIX NJAHOK UAM PELLUETOK CKBO3HbIX BHELLEHTPEHHO-CXKATbIX (CXKaTo-
N3rnbaemblix) CTep}KHEN cnenyeT BbINONHATb COrMacHO TpeboBaHMAM 7.2.8 1 7.2.9 Ha NONEPEYHYIO
cuny, paBHyto 6onbliemy U3 ABYX 3HAYeHMN: GaKTMUYECKON nonepeyHon cune Q wam ycnoBHOM
nonepeyHom cune Qfic, BbIMUCAAEMOM COrNacHO TpeboBaHUAM 7.2.7.

B cnyyae Korga ¢dakTuyeckasa nonepeyHas cuna bosblie YCAOBHOM, cneayeT COeaMHATb BETBU
CKBO3HbIX BHEAEHTPEHHO-CXKATbIX 3/1IEMEHTOB, KaK NPaBuU/o, peLleTKkamu.
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9.4 IIpoBepka yCTOHYHUBOCTH CTEHOK M MOSICOB

9.4.1 PacuyeTHble pasmepbl NPOBEPAEMbIX Ha YCTOMYMBOCTb CTEHOK M MOACHbIX IMCTOB (NOOK)
cnepyeT NPUHMMATb CorlacHo TpeboBaHuam 7.3.1 1 7.3.7.

9.4.2 YCTONYMBOCTb CTEHOK BHELEHTPEHHO-CXKaTbIX (CXKaTo-M3rnbaembix) 3/1€MEHTOB creayeT

cunTaTb obecnevyeHHoM, ecin ycioBHaA TMOKOCTb CTEHKM ‘ ‘ He npeBblWaeT

3HaYeHU NpeaenbHON YCNOBHOM TMOKOCTM L==7], onpeaensembix no ¢opmynam Tabanubl 22.

9.4.3 Mpwu BbinonHeHUN ycnosua 0,8 < (N/@eARyyc) £ 1 npeaenbHyto yCI0BHYO TMBKOCTb Xuw,
BblYMC/IEHHYIO NO dopmynam (125) u (126) Tabnuupl 22, AOMNycKaeTca yBeAWYMBATb NyTEM
onpeaeneHun ee no dopmyne

(131)

- 3HaYeHuA , Bbl4MCAEHHble No popmynam (125), (126) u (127) Tabanusl 22.

roe

Mpu BbinonHeHuu ycnosua N/(@eARyyc) < 0,8 3HaueHne cnegyeT NPUHMMaTb PaBHbIM

9.4.4 CTEHKM BHELEHTPEHHO-CXKaTbIX (CKaTo-U3rmbaembix) 31EMEHTOB CM/IOLWHOMO CeYeHus

(KonoHH, cToeKk, onop u T.N.) Npwu cneayeT, Kak NpaBWio, YKPENnaATb NOMnepeyHbiMU

pebpamu KecTKOCTM B COOTBETCTBUM C TpeboBaHUAMM 7.3.3.

9.4.5 TMpyn YKpPenneHun CTEeHKUM BHELEHTPEHHO-CKATOro (CKaTo-u3rmbaembix) 31emeHTa

), PacnoNO’KeHHbIM

NPOAO/IbHbIM PEBPOM KECTKOCTU (C MOMEHTOM MHEpLUK
nocepeaunHe CTEHKM, Hanbonee HarpyKeHHyYH YacTb CTEHKM MeX Ay NOSICOM M OCbio pebpa creayet
paccmaTpuMBaTb Kak CaMOCTOATE/IbHYIO MAACTMHKY M NpoBepATb No dopmynam Tabauubl 22. Mpu
5TOM pacyeT M NPOEKTUpPOBaHME pebpa M 3NemMeHTa B LEeNOM cinedyeT BbINOAHATb C y4eToMm
TpeboBaHuit 7.3.4.

9.4.6 B cnyyaax Koraa dakTMYeCKoe 3HayeHue YCNOBHOW TMOKOCTU CTEHKM npesbllaeT

npefenbHoe 3HayeHue ==, BbluMCIeHHoe ans cevyeHuit Tuna 1 no dopmynam Tabanupl 22, a gns
ceyeHu TMNoB 2 1 3 ¢ y4eTom npumedaHma 2 Tabaumubl 22 (npu a < 0,5), AONYCKaeTcs NpoBepPKy

YCTOMYMBOCTU CTEPKHA Mo dopmynam (109), (115) mn (116), a Takke npun a < 0,5 no popmyne (111)

BbINONIHATL C Y4€TOM PAaCYeTHOM YMEHbLIEHHOM naowaam A4 B COOTBETCTBUM C 7.3.6.

Tabnunuya 22
Tun Cxema ceyeHuAa u Ycnosua npumeHeHua
MpeaenbHaa ycnoBHaa rMbKOCTb CTEHKU
cevyeHusa|  aKcueHTpucUTeT dopmyn
1 1<m,<10; ‘ ‘ ‘ (125)
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ANA AByTaBpa
C > e
Gr=@e | | (126)
2 CPySPe;1<a<?2 (127)
3 1<as<?2 (128)
|

1< bf/hefs 2,'
4 S (129)
5 my>1 (130)

Ob6o3Ha4yeHus, npuHamele 8 mabauuye 22:
- YCNOBHAA r'MOKOCTb CTEPXKHA B MIOCKOCTU AEACTBUS MOMEHTa;
Ccr - KO3QPULMEHT, onpeaensiembli no Tabanye 17 B 3aBUCMMOCTU OT @

a = (01 - 02)/01 (3aeckb 01 - Hanbonbliee CKUMaIOLLEe HanpsaXeHWe y PacyeTHOM rpaHULLbl CTEHKM,
NPMHMMAEMOE CO 3HAKOM «MC» U BbluMCieHHoe 6e3 yyeTa KO3IPDULUMEHTOB e, CPy U Qexy; O2 -
COOTBETCTBYIOLLEE HANPAMEHWE Y NPOTUBONONOMKHOMN pacyeTHOM rpaHuLbl cTeHkK); 8 = 0,15¢,T/01 (3aech
T = Qf(twhw) - cpeaHee KacaTe/bHOe HanpaXeHWe B PacCMaTPMBAEMOM cedyeHuu; Aaa Kopobuyatoro
ceveHmna T = Q/(2twhw); by - wWMpKUHa Nonku Taspa.

MpumeyaHua

1 Ana cedeHnit Tuna 1 npu 3HayeHmax 0 < my < 1 nnam 10 < my £ 20 3HaYeHus cnepyert onpegenaTb

JIMHENHOM MHTEPNOoNALMEN MeXAaY 3HAYEHUAMM , BblYMCNE@HHbIMK cornacHo 7.3.2 (my=0) unm 8.5.8 (my

= 20) 1 no popmynam (125) 1 (126) cooTBETCTBEHHO.

2 [na ceyeHns tvna 2 npu o £ 0,5 3HayeHue cnepyet onpeaenaTb ABaxKAabl: cornacHo 7.3.2 u ¢

ncrnonbsosaHnem dpopmyn (125), (126); npn 0,5 < ¢ < 1 - AMHENHON UHTEPNOAALMEN MEXKOY 3HAYUEHNAMM

BbluMcaeHHbiMM Npn a=0,5na = 1.
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nnun

3 OnAa cevyeHuna Tuna 4 npum nnm B dopmyne (129) cneayeT npuHUMaTh

COOTBETCTBEHHO.

4 nAa cedyeHuh TMNa 5 npm 3HaveHmax 0 < my, < 1 3Ha4YeHwUs cnepyet onpeaenaTb AMHENHOM

BbI4MCAEHHbIMM cornacHo 7.3.2 (my = 0) n no popmyne (130).

VIHTepI'IOJ'IFILI,VIeVI mMmexXagy sHa4eHnamum

9.4.7 yCTOVI‘-IVIBOCTb NoAcoB (NONOK) BHELLEHTPEHHO-CXKATbIX (CXKATO-U3rMbaemMbIX) CTEPIKHEN C

rTMOKOCTbIO ‘ ‘ cneagyer CcynuTaTb O6eCI'Ie'-ieHHOM ec/in ycnosHaA rMBKoCTb cBeca

nodAca (I'IOJ1KM) ‘ ‘ U NOACHOTO INCTa ‘ ‘ HE npesbliWaeT

3HaYeHMWI NpeaenbHOM YCI0BHOM rMBKoCcTH , onpeaensembix no Gopmynam Tabaunybl 23.

Tabnuuya 23
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VenoBme MpepenbHaa ycnosHaa rMbBKocTb cBeca
Tun Cxema ceyeHua v
NpUMeHeHusA nosca WM NOACHOIO INCTa npu
ceyeHuns 3KCUEeHTpUCHTET -
dopmyn rMBKOCTU CTEPXKHA
1 | (132)
0<my<5
Ob6o3Ha4yeHue, npuHamoe 8 mabauye 23:
npeaenbHoe 3HaYeHWe YCNOBHOM FMBKOCTM cBeca NOACA UM NOACHOIO JINCTA LLEHTPANIbHO-CXKATOTO
3NeMeHTa, onpeaenaemoe coriacHo TpebosaHuam 7.3.8 n 7.3.9.
NpumeuaHue - Mpn 5 < my < 20 3HayeHusA cnepyet onpefenaTb IMHENHOM MHTepnoaaumeit
MeX Ay 3HaYeHUAMMU (L=5=)), BbluMCNeHHbIMM NO popmynam HacTosAwen Tabaumubl, n cornacHo 8.5.18 u
8.5.19 (npm m = 20) cOOTBETCTBEHHO.

9.4.8 ins nonok (CTeHOK) c oTrmbamm (CM. PUCYHOK 5) 3Ha4YeHUs NpeaenbHOM YCI0BHOM TMBKOCTH

) onpegensemble no popmysaam Tabamupl 23, cneayet YMHOXKUTb Ha KoadduumeHT 1,5.
Pasmepbl oTrnba cnegyeT onpeaenatb cornacHo TpebosaHmam 7.3.10.

9.4.9 MNpn Ha3HAYEHUN CeYEHWUI BHELLEHTPEHHO-CXKATbIX U CKATO-M3rMbaembix 31eMeHTOB Mo

npeaenbHon rmbkoctn (pasgen 10.4) 3HaYeHUs npenenbHbIX YC/OBHbIX TMOKOCTEN CTEHKM

onpegensemblx no dopmynam Tabnuubl 22, a TaKKe MNOSCOB ), onpeaensembix Mo
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dopmynam Tabanupl 23 M cornacHo TpeboBaHUAM 9.4.8, OMNYCKAETCA YBENIMUYNBATL YMHOXKEHNEM Ha

KO3pPULUMeHT (3pecb @m - MeHblUee U3 3HAYEHUI e, CPy, Pexy, NCNONB30OBAHHOE NPU

NpoBepKe yCTOMYNBOCTM 31EMEHTA), HO He bonee yem B 1,25 pasa.

10 PacyeTHbIe IJMHBI U NIpeJeJibHbIe THOKOCTH 3JIEMEHTOB CTAJbHBIX KOHCTPYKIM A
10.1 PacyeTHbIe JJIMHBI 3JIEMEHTOB IVIOCKUX (pepM U cBsi3ei

10.1.1 PacyeTHble ANMHbI CXKATbIX 9/1EMEHTOB MIIOCKUX GEPM U CBA3EWN B UX MIOCKOCTU lef U U3
NNOCKOCTY lef1 (pUCYHOK 13, @, 6, B, T), 3@ UCKIOYEHNEM 3/1€MEHTOB, YKa3aHHbIX B 10.1.2 1 10.1.3,
cnegyeTt NpUHUMMaTHL no Tabauue 24.

a - TPeyronbHas co CToWMKamMM; 6 - PaCKOCHas; 8 - TPEYro/ibHas Co LWNPEHTENSMU; & - NONYPACKOCHas
TpeyrosbHas; 0 - NnepeKpecTHas

PucyHok 13 - Cxembl ana onpepeneHna PacyeTHbIX AJIMH CXKaTbiX 31eMeHToB (0603HaueHus -
cm. Tabaunuy 24) pewetoK pepm

10.1.2 PacyeTHble aNHbI lef U ler1 BEPXHETO NOsica Gepmbl (HEPa3pPe3HOro CTePKHSA) NOCTOAHHOIO
CeYEHUA C PA3NUYHBIMU CHUMALWUMN UAM PACTATMBAIOWMMU YCUAUAMM Ha ydyacTKax (4mcno
YYaCTKOB PaBHOM A/IMHbI k = 2) B NPeAnoNOKEHUN LWAPHUPHOTO COMNpsXeHua (pUcyHok 14, a)
31eMEHTOB PELLIETKM U CBA3EM AoNycKaeTca onpeaenaTtb no popmynam:

B NJIOCKOCTM nosAca pepmbl

lef = (0,173 + 0,83)/ 20,8, (136)

roe a - OTHOWeEeHMe YCUANSA, COCeAHEro C MaKCMMaJsibHbIM, K MaKCMMaIbHOMY YCUAMIO B NaHeNsx
depmbl; npm aTom 1 = o 2 -0,55; M3 nnockocT nosica pepmbl
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leg1 = [0,75 + 0,25(8/k - 1311, > 0,511, (137)

roe 6 - oTHOWeHWe CyMMbl YCUAMIA HA BCEX YHACTKax (paccMaTpuUBaeMon ANIMHbI MeXay TOYKamu
3aKpenieHns nosca ns NJI0CKOCTM), KPOME MaKCUMAJIbHOTO, K MaKCMManbHOMY YCUINIO; NPU 3TOM
(k - 1) = 8 2 -0,5. NMpu BbluMCAeHUM NapameTpa B8 B popmyne (137) pacTarnsatolwime ycunua B
CTEPXKHAX HEOBXO0AMMO NPUHMUMATL CO 3HAKOM KMUHYCY.

Tabnuuya 24
PacueTHble ANWHDI lef U lef 1
OMNOPHbIX
HanpasneHune npogonbHOro nsrnba snemeHTta pepmobl npo4nx
P POA bep packocos 1
noscos 3N1eMEHTOB
OMOPHbIX
peLeTkn
CTOeK
1 B nnockoctn pepmbl fef:
a) ans bepm, Kpome yKasaHHbIX B no3mumn 1, 6 / / 0,8/
6) pana depm U3 OAMHOYHBLIX YronkoB U depm ¢ / / 0,9/
NPUKPENNEHNEM 31EMEHTOB PELLETKM K NOACAM BNPUTBIK
2 B HanpaBneHun, NnepneHanKyAspHOM NA0CKOCTU pepmbl (U3
nAocKkocT depmbl) lef1:
a) ans bepm, Kpome yKasaHHbIX B NO3MLUnn 2, 6 h h I
6) ana depm € NPUKpEnseEHUEM 3S/IEMEHTOB PELLETKU K h h 0,95
nosicam BMnpuUTbIK
3 B ntobom HanpaBneHun legs = ler; ana depm us ogmHouHbix| 0,85/ / 0,85/
YrO/IKOB MPU OAMHAKOBbLIX PACCTOAHUAX MEXKAY TOUYKaMM
3aKpensieHnsa 31eMeHTOB B NJIOCKOCTU U U3 NAOCKOCTU Gepmbl
Ob6o3Ha4veHus, npuHamele 8 mabauye 24 (cm. pucyHok 13):
| - reomeTpuyecKan A/MHa 3NeMeHTa (paccToaHue MexXay LeHTpamu 6amKanwmnx y3noe) B NJAOCKOCTH
depmbl;
|1 - paccToAHWE MeXKay y31amu, 3aKpenIeHHbIMK OT CMeLLEeHUs U3 NAOCKOCTU depmbl (nosicammn depm,
cneumanbHbIMU CBA3AMM, KECTKUMU MIMTaMM MOKPbITUIA, MPUKPENIEHHbIMU K MOACY CBAaPHbLIMM LBAaMU UM
bontamu, n T.M.).

PacyeTHble ANUHbI lef U lef1 BETBU CKBO3HOM KONIOHHbI MOCTOAHHONO cevyeHus (HepaspesHoro
CTEPXKHA) C PA3/INYHBIMM CHMUMAOLMMU YCUIUAMM Ha y4acTKax (YMCNO y4aCcTKOB paBHOM A/IMHbI k
> 2) c rpaHUYHbIMU YC/IOBUAMM, KOTAa OAUH KOHEL, CTEPKHA (HUMKHMI) }KEeCTKO 3aKpenneH, a Apyromn
- LWAPHMPHO ONepT B NJIOCKOCTM PELLETKU NPU LAPHUPHOM KPENIeHUU K HEMY 3/1IEMEHTOB PELLETKU
(pncyHoK 14, 6), ponyckaeTca onpeaenaTb No GoOpMynam:
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B N/1I0OCKOCTN BETBU

(138)

roe a - OTHOLEHWe YCUAUA, COCeAHEro C MaKCMMa/ibHbIM, K MaKCMManbHOMY YCUINIO B MecTe
3afenku; npu atom 12 a 2 0;

a - noaca ¢pepmbl; 6 - BETBU KO/IOHHbI

PucyHoK 14 - Cxembl anAa onpepeneHusa pacyeTHoi AANHbI 31eMeHTOB

13 N1OCKOCTN BETBU

(139)

roe 6 - oTHoWeHWe CyMMbl YCUUIA Ha BCEX YYACTKax, KPOME MaKCUMalbHOTO, K MaKCMMaibHOMY
YyCUAUIO B MecTe 3a4e/ku; npu atom (k-1) =26 > 0.

B 060mx cnyyanx [ - oAnHa yyacTka (CM. pUCyHKM 13 1 14); |1 - paccTosHMe MeXK a4y TOYKaMu CBA3EM
M3 MJIOCKOCTU CTEPXKHA (CM. PUCYHOK 14), M pacyeT Ha YCTOMYMBOCTb CaeayeT BbIMNONHATb HA
MaKCMManbHoe ycuame.

10.1.3 PacyeTHble AnunHbI lef U lef1 (NPW [ONYLLEHWM, YTO OHU HE 3aBUCAT OT COOTHOLLEHMUA YCUANIA)
3N1eMEHTOB MEepPeKPecTHON pPeLleTKM, CKPenaeHHbIX mexay coboi (cm. pucyHok 13, g), cnepyet
NPUHUMATbL No Tabaunue 25.

Tabnuuya 25
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PacueTHada gavHa /ef,l M3 NNOCK

octn pepmbl (cBA3N)

MNoanep)KMBaOWNIN  31EMEHT  NpepbiBaeTca WU
nepekpbiBaeTca ¢GacoHHOM:

paccmaTpuUBaeMblii SNEMEHT He npepbiBaeTca 0,7h I

paccMaTpMBaEMblil  3/1eMeHT NpepbiBaeTca WU 0,7h -
nepekpbiBaeTca GacoHKoM

KOHCTPYKLMSA y3/1a NnepeceyeHuns 3iemeHToB MNPU NOALEPKMBAIOLLEM NEMEHTE
peLeTKn
pacTsaHyTOM HepaboTatoLem CKaToM
O6a anemeHTa He nNpepbIBaOTCA / 0,7h h

1,41,

Ob6o3Ha4veHus, npuHamele 8 mabauye 25 (cm. pucyHok 13, 9):
| - paccToAHMe OT UeHTpa y3na depmbl (CBA3N) A0 TOUKM NepecevyeHns 31eMeHTOB;

|1 - nonHas reomeTpunyeckan g1MHa anemMeHTa.

10.1.4 Pagunycbl MHEPUUUN j-X CEYEHWUI IN1IEMEHTOB M3 OAMHOYHbIX YrOJIKOB NPWU onpeaeneHum

rMbKoCTU cneasyeT NPUHMMATDL:

npu pacyeTHOW A/MHe 3nemeHTa He meHee 0,85/ (rae | - paccTtosHMe MeXKAy LEHTpamu

H6ANKANLLMX Y310B) - MUHUMANbHBIMMU (i = imin);

B OCTa/IbHbIX C/ly4asX - OTHOCWUTE/IbHO OCM YroJika, nepneHAMKynAapHOM
naockoctu depmbl (i = ix UAK i = iy), B 3aBUCUMOCTM OT HanpaBAeHUA NPOA0bH

UAN NapannenbHom
oro u3ruba.

10.2 PacueTHble AJMHBI 3JIEMEHTOB MPOCTPAHCTBEHHBIX PelIeTYATHIX KOHCTPYKIUIA, B TOM

YyHCJie CTPYKTYPHBIX

10.2.1 PacyeTHble ANWHbI lef SNEMEHTOB CTPYKTYPHbIX KOHCTPYKLUMIM cnegyeT NpuUHUMaTb Mo
Tabnmue 26 (/ - reomeTpuyeckas A/IMHA 3NEeMEHTa - PaCCTOAHME MeXAy UEHTpPamMu Y3108

CTPYKTYPHbIX KOHCTPYKLMUIA).

Tabnuuya 26

3NeMeHTbI CTPYKTYPHbIX KOHCTPYKLNIA

PacueTHaa gavHa le

1 Kpome yKasaHHbIX B NO3nLUAX 2 1 3

2 HepaspesHble (He npepbiBalowWwMecs B y3/1ax) NosACa, a TaKKe 31eMeHTbI NMOSCOB
WU peweToK, NPUKPenasemblX B Yy3/lax CBapKOW BMPUTbIK K LWAPOBbIM WM
UMAVHAPUYECKUM Y3/10BbIM 3/1EMEHTAM

3 /3 0AMHOYHbIX YrONKOB, NPUKPENIAEMbIX B y3/1aX O4HOM MOJIKOW:
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3N1eMeHTbI CTPYKTYPHbIX KOHCTPYKLMIA PacueTHasa gnnHa lo

a) cBapHbIMM WBaMK Uan 6ontamm (He meHee ABYX), PacrnoONOKEHHBIMU BAONb
sanemeHTa, npu fimin:

no 90 /

¢B.90 no 120 0,90/
¢B. 120 po 150 (TonbKo AN1A 3/1eMEHTOB PeLLeTKK) 0,75/
¢B. 150 no 200 (TonbKo AN1A 3/1eMEHTOB PeLLeTKK) 0,70/

6) ogHnm 6ontom nNpu /fimin:

no 90 /

¢B.90 oo 120 0,95/
¢B. 120 po 150 (TonbKo A/1A 3/1eMEHTOB pPeLLeTKK) 0,85/
¢B. 150 no 200 (TonbKo A/1A 3/1eMEHTOB PeLLeTKK) 0,80/

Paguycbl MHEPUMU CEYEHUW i-X INEMEHTOB CTPYKTYPHbIX KOHCTPYKUWMI Mpu onpeneneHuu
rMbKocTM cneayeT NPUHMMATD:

ANA  CKATO-U3rMOAEeMbIX 3/1EMEHTOB - OTHOCUTENIbHO OCKM, NeprneHaUKYAAPHOW Uan
napannenbHom NAOCKOCTM M3rmba (i = ix UAn i = iy); B OCTaNbHbIX CAYYaAAX - MUHUMANbHbBIMU i = imin).

10.2.3 PacuyeTHble AAWHbI lef U PagMyCbl MHEPLUWU CEYEHWUIM i-X CXKaTblX, PACTAHYTbIX U
HEHarpy*KeHHbIX 3/IEMEHTOB MPOCTPAHCTBEHHbIX KOHCTPYKLMI (PUCYHOK 15) M3 OAMHOUYHbIX YIO/IKOB
npu onpeaeneHnn rmbKocTu cneayet NnpUHMMaTh No Tabamuam 27, 28 n 29.

10.2.4 Ona onpepeneHna pacyeTHbIX AJMH PACKOCOB MO PUCYHKY 15, B, Npu NpUKpenaeHnn ux
6e3 ¢GacoHOK K pacrnopke M MOACYy CBapHbIMM LWBaMWU MAM bonTamm (He MeHee ABYX),
PacnoNOXEeHHbIMW BAO/Ib PACKOCA, 3HAyeHMe KOodpPUUMEHTA pacyeTHOM ANWHbI W4 cneayeT
NPUHMMATb MO CTpoKe Tabanue 29 npu 3HaYeHun n «[o 2». B cnyyae npuKpenneHmMa mMx KOHLLOB
oAHMM HONTOM 3HayeHue [y cnefsyeT NPUHMMATbL MO CTpoKe Tabauubl 29 «OaHuUm 6onTom 6es
$acoHKM», a NPU BbIYNCIEHUMN 3HAYEHUA lof NO Tabanue 27 BMeCTO Uqg cnepyeTt npuHumatb 0,5(1 +

HUd)-

10.2.5 PacuyeTHble gaunHbl lef U PagnyCbl MUHEPLMU i-X SNEMEHTOB M3 TPpyD MAKM NapHbIX YroaKoB
cneayeTt NPpUHUMATL cornacHo TpebosaHmam 10.1.1 - 10.1.3.
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a, 6, 8 - C cOBMeLWeHHbIMU B CMEXHbIX rPaHAX y3/1aMU; e, 0-c HecoBmMelWeHHbIMU B CMEXHbIX rpaHAX
y3/1aMy; € - C YaCTUYHO COBMELLEHHbBIMU B CMEXKHbIX TPaHAX y3/1aMn

PucyHoK 15 - Cxembl NPOCTPAHCTBEHHbIX pelueTyaTbiX KOHCTPYKL Ui

10.2.6 PacyeTHble A/IMHbBI CXKaTbIX 3/1EMEHTOB MPOCTPAHCTBEHHbIX PELIeTYaTbIX KOHCTPYKUMM
AONYCKaeTca onpefenAtb U3 pacyeta C UCNONb30BAHUMEM CEPTUPULMPOBAHHDBIX BbIYUCAUTENBHBIX
KOMMNEKCOB (B NpeanoaoXKeHnm ynpyron paboTtbl cTanm n HeaedopmmpoBaHHOM cxembl). Mpu aTom
PEKOMEeHAYeTCA MCMNo/ab30BaTb MPOrpamMMHble KOMMNEKCbl, B KOTOPbIX Hecywasa cnocobHoCTb
CXKaTbIX CTEPXKHEN onpeaesieHa C y4eTOM Henaockon Gopmbl NPOS0AbHOTO n3rnba.

OnevyaTKa.

Tabnuuya 27
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dnemeHTbI n POCTPAHCTBEHHDbIX

CxaTble un HEeHarpy»xeHHbie

PacTaHyTble anemeHTbI

3/1eMeHTbI
KOHCTPYKLUI
lef i lef i

Moaca:

no pucyHky 15, a, 6, B Im irmin Im frmin

no pucyHky 15, r, g, 0,731 imin 0,73/nm imin

no pucyHky 15, e 0,641 imin 0,64/, imin
Packocbl:

no pucyHky 15, a, 4 Ualac fimin la (la1) imin (ix)

no pucyHky 15, 6,8, 1, e Hald frmin la frmin
Pacnopku:

no pucyHky 15, 6, e 0,80/, imin - -

no pucyHky 15, B 0,73l imin - -

MpumeyaHusa

0Ob603Ha4YeHuUA, npuHAmMsie 8 mabauye 27 (pucyHok 15):

l4c - yCNOBHaA gAnHa, NpMHMMaemas no Tabavue 28;

Ud - KO3PDMUMEHT pacyeTHOM AMHbI packoca, NpUHMMaeMblin no Tabaunue 29.

1 Packocbl Mo puUcyHKy 15, a, 4 B TOUKax nepeceyeHnn A0NKHbI 6biTb CKpenaeHbl mexay coboi.
2 3HaueHwue s ANA Pacnopok No pUcyHKy 15, B 4aHO 414 PaBHOMNOOYHbIX YrOAKOB.

3 B ckobKax AaHbl 3HA4YE€HUA Iefl/l i ana PaCKOCOB M3 NJIOCKOCTU rPpaHU KOHCTPYKLUHNW.

Tabnunuya 28
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YcnoBHas A4vMHa packoca g npu

NoaAepKMNBaLOLLEM 3/1eMEeHTe
KOHCTPYKLMSA y31a nepeceyeHnn 3N1eMeHTOB PeLLeTKM AAEP t

PacCTAHYTOM HepaﬁDTEHOLLI,eM CXKaTtom

Ob6a cTep:kHA He npepbiBatoTCA la 1,3/q 0,814

Moaaep:KuBsatoLmii 3/1eMeHT npepbliBaeTca "
nepeKkpbiBaeTca GacoHKOM; pacCMaTPUBAEMBbIN 3/1EMEHT He
npepbIBaeTcs:

B KOHCTPYKLMAX MO pUCYHKy 15, a 1,3y 1,6/4 la1
B KOHCTPYKLMSAX MO PUCYHKY 15, 4 (1,75 -0,15n)/4 (1,9-0,1n)l4 I
Y3en nepeceyeHuns 3N1eMeHTOB 3aKpensieH OT CMeLLeHNA U3 la la la

NJI0OCKOCTM rpanHn (anadparmon u 1.0.)

Ob6o3HayeHue, npuHamoe 8 mabnauue 28 (pucyHok 15):

n= /m,minld/(/d,minlm)-
roe /m,min 7] /d,min - HAaMMEeHbLLNE MOMEHTbI MHEPLUUN CEYEHMNA COOTBETCTBEHHO NOACA U PacKoca.

NpumeuaHue -Mpnn<1un>3 8B dopmynax Tabanubl cnegyet NPUHMMATL COOTBETCTBEHHO M=1un

=3.
Tabnuuya 29
3HayeHune Ug NP I/imin, paBHOM
MpuKpenneHue packoca K nosicam 3HayeHue n
no 60 cB. 60 no 160 cB. 160

CBapHbiMK WwBamu, 6bontamu (He Jo 2. 1,14 0,54 + 36imin/! 0,765
MeHee  AByX), PacnonoXeHHbIMU
B0/b PacKoca Cebiwe 6 1,04 0,54 + 28,8imin/! 0,740

OaHum 6ontom 6e3 dpacoHKu Mpwn NobbIX 1,12 0,64 + 28,8imin/! 0,820

3HAYeHUAX

Ob6o3Ha4eHus, npuHamele 8 mabauye 29:
n-no tabnunue 28;

| - AnvHa, NnpMHMMaemas paBHOM: Iy - ANA packocoB No pucyHky 15, 6, B, r, e; l4c no Tabnunue 28 - ans
pacKkocoB No puUcyHKy 15, a, Aa.

MpumeyaHusa

1 3HaueHue Uy Npu 2 < 1< 6 cnegyet onpeaenatb IMHENHOM MHTEPMOAALMNEN.

www.pkb-titan.ru ' TATAH



2 MNpy NpUKpenneHMM oAHOro KOHUaA packoca K nosacy 6e3 ¢pacoHOK cBapKoi nam 6oatamu, a BTOPOro
KOHUA - Yyepe3 GpacoHKy K0apULIMEHT pacyeTHOM A/IMHbI packoca ciegyeT NpuHMmaTb pasHbiM 0,5(1 + ug);
npv NpuKpenneHnm ob6omx KOHLOB Packocos Yepes GpacoHKu Uq = 1,0.

10.3 PacueTHble JJIMHBI KOJOHH (CTOEK)

10.3.1 PacyeTHble AAUHbI lef KONOHH (CTOEK) MOCTOAHHOrO CeYeHUA UAWU OTAE/IbHbIX Y4aCTKOB
CTYNeHYaTbIX KOJIOHH cieayeT onpeaenatb no ¢opmyne

leg = l, (140)

roe | - ANMHa KONOHHbI, OTAE/IbHOTO Y4aCcTKa ee UK BbICOTA 3TaKa;
U - KO3POULMEHT pacyeTHOMN ANUHBI.

10.3.2 Mpwn onpeaeneHnn Kos3pPULMEHTOB pPaCYETHON A MHbI KONOHH (CTOeK) 3HayeHun
NPOAONbHbLIX CUN B 3N1EMEHTaxX CUCTEMbI CAeayeT NPUHUMATb, KaK rnpasusao, 07189 TOro coyeTaHua
Harpysok, A4/19 KOTOPOTo BbIMOJIHAETCA NPOBEPKA YCTOMUYMBOCTU KOJIOHH (CTOEK) cornacHo pasaenam
7n9.

[onycKaeTtca onpeaenatb KOadPUUMEHTbI PacyeTHOM A/IMHbI KOJIOHH MOCTOSAHHOIO CEYEHUs U
OTAEeNbHbIX Y4aCTKOB CTYNEHYATbIX KOJIOHH NULb AN COMETAHUA HarpysoK, Jatowero Hambonblune
3HAYEHUA NPOAObHbLIX CUA B KOJIOHHAX M Ha OTAENbHbIX y4acTKaxX, M MOJIyYEHHbIE 3HAYEHUA
KO3pPULMEHTOB L MCNONb30BaATb A5 YYACTKOB C APYTMMU COYETAHUAMM Harpy3oK.

Mpu 3ToM HeobxoaMMO pas3nuyaTb HecBobogHble (pacKpenneHHble) pambl, Y KOTOPbIX Y3/bl
KpenneHns purenenm K KONOHHAM He WMelT cBoboabl NepemelleHnss B HanpaB/eHUM,
nepneHauKyNApPHOM OCU KONOHHbI B MIOCKOCTM pambl, 1 cBOH6oAHble (HEPACKPENAEHHbIE) pambl, Yy
KOTOPbIX TaKUE NepeMELLLEHNSA BO3MOXKHbI (CM. PUCYHOK 1).

10.3.3 KoadppuumeHTbl pacyeTHOM ANWHbI U KOMOHH (CTOEK) MOCTOSHHOro cevyeHua cnepyet
onpeaenaTb B 3aBUCMMOCTU OT YCI0BUI 3aKPENIEHMA UX KOHL0B M BMAA HAarpy3Kku. ns HEKOTOPbIX
C/Nly4yaeB 3aKpenieHMA KOHLOB 1 BMAA Harpy3Ku 3HaYeHus U NnpuseaeHbl B Tabaumue 30.

Tabnuuya 30

Cxema

3aKpenneHus
KOJIOHHb!
(cToMku) n

BWA, HAarpy3Ku

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

KoadduumneHTbl pacyeTHOM A/IMHbI KOJIOHH (CTOEK) MOCTOSHHOTO CeYeHMA C  YNpyrum
3aKpensieHnem KoHLOB cneayeT onpeaensatb no ¢opmynam, npusedeHHbIM B Tabamuax U.1 v U.2
NpUAoXKeHna U.
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10.3.4 KoadduumeHTbl pacyeTHOM ANWHbI U KONOHH MNOCTOAHHOTO CEeYeHUA B MJOCKOCTU
cBOOOAHbIX MAW HEecBOOOAHbIX pPam MPWU KECTKOM KpenjeHuu purenei K KoJIOHHaM U npu
OAMHAKOBOM HarpyXeHun y310B, PaCMO/IOXKEHHbIX B OAHOM YpPOBHe, cneayeT onpenenatb no
dopmynam Tabaunubl 31.

10.3.5 MNpwu oTHoweHun H/B > 6 (rae H - nonHas BbicoTa CBOHOAHOM MHOrO3TaXKHOM pambl, B -
lWMPUHA pambl) AONXKHA BbITb NpoBepeHa 06LWas yCTOMYMBOCTb pPambl B Le/IOM KaK COCTaBHOIo
CTeP’KHA, 3alL,eM/IEHHOro B OCHOBaHWM M CBOHOOAHOrO BBEPXY.

10.3.6 MNpu HepaBHOMEPHOM HarpyKeHUn BEPXHUX Y3/10B KOJIOHH B CBOOOAHOW OAHO3TaXKHOM
paMe M Ha/IMuyMM KEeCTKOro AWMCKA MOKPbITUA WUAW NPOAOJ/IbHLIX CBA3EW MO BEPXY BCEX KOJIOHH
KO3 OULMEHT pacyeTHOM ANNHbI Uef HAMDONEE HArPYKEHHOM KONOHHbI B MI0OCKOCTM pambl cieayeT
onpezenAatb no popmyne

(146)

rae U - KoapOUUMEHT pacyeTHOM ANANHbI NPOBEPAEMOMN KOJIOHHbI, BbIYUCAEHHbLIN MO dopmynam
(141) v (142) Tabnmnubl 31;

I, Nc - MOMEHT MWHEpUMM CeYeHUs WU ycuaMe B Hambonee Harpy>KeHHOW KONOHHe
paccmaTpMBaemMoi pambl COOTBETCTBEHHO;

IN;, Zli - cymma pacyeTHbIX YCUAUA WU MOMEHTOB WHEPLUN CEYEHWN BCEX KOJIOHH
paccmMaTpMBaeMOM pamMbl U YETbIPeX COCeaHMX PaM (MO ABE C KaXKA0M CTOPOHbI) COOTBETCTBEHHO;
BCE YCMAIMA CnefyeT HaxoaAuTb MPU TOM e COYeTaHWM Harpy3oK, KoTopoe Bbi3biBaeT ycunve N B
NpoBepAEMOM KONIOHHe.

Tabnunuya 31

MNapameTpel
Cxema pambl KoaddpuumneHT pacyeTHol gamHbl
p n

CBob6OAaHbIE Pambl

(141)
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p=oo (142)

BepxHuit aTax MNpnn<0,2

(143)

CpeaHui aTax

npnn>0,2

HUKHUM aTax (144)

YacmHele cayyau

010,03 go
0,2

Cs. 0,2

0,03<p<
50

010,03 go
0,2

Cs. 0,2

HecBoboaHble
paMm bl

BepxHuit aTax
(145)

0,5(p1 + p2) ni+ny
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CpeaHuit aTax

0,5(p1 + p2) | 0,5(n1+ ny)

HWMKHUM aTax

(p1+p2) | 0,5(n1+ny)

YacmHelie cay4vau

Ob6o3Ha4yeHus, npuHamele 8 mabauuye 31:

I, Is2 I, liz - MOMEHTbI MHepuunnm cevyeHumA pMFEHEVI, NMPUMbIKAOWNX COOTBETCTBEHHO K BEPXHEMY U
HUXHEMY KOHLUaM I'IpOBEpFIeMOﬁ KOJIOHHbI;

I¢, Ic - COOTBETCTBEHHO MOMEHT MHEPLIMU CeYEHMA U A/IMHA NPOBEPAEMON KONOHHbI;
I, I, I, - nponetbl pambl;

k -uuncno NPONETOB,

NpumeuyaHue - [1na KpaltHel KONOHHbI CBOBOAHON MHOIOMNPOETHOM pPaMbl KO3IGIULIMEHT U chepyeT
onpeaensaTb NPU 3HAYEHUAX P M M KaK ANA KOJOHH OAHOMPOIETHON pambl.

10.3.7 KoapodumumeHTbl pacyeTHOM ANWHbI U OTAENbHbIX YYACTKOB CTyNeH4YaTblX KONOHH B
NAOCKOCTU pambl cneayeT onpeaenaTb COrNacHO NPUNOMKEHUIO U.

Mpu onpegeneHnn KosadOUUMEHTOB pPaCYETHON ANWHLI U ONA CTYNEeH4YaTbiX KOJIOHH pam
OZHO3TaXKHbIX NPON3BOACTBEHHbIX 34aHUM AOMNYCKaeTCA:

He VYYMTbIBaTb BAWAHME CTEMNEHU 3arPy’KeHMA W KECTKOCTU COCeAHUX KOJIOHH; AnA
MHOTrONPOJIETHbIX PaM (C YNCNOM NPONETOB ABa M Honee) NPU HANNYMUK KECTKOTO AMUCKA NOKPbITUA
WAN  NPOAONbHbIX CBA3EM, CBA3bIBAIOWMX MOBEPXY BCE KONOHHbI M obecneynBaroLLmX
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NPOCTPAHCTBEHHYIO PaboTy COOpYKeEHUA, ONpeaensaTb pacyeTHble AMHbI KONOHH KaK ANA CTOEeK,
HEenoABUXHO 3aKPen/eHHbIX Ha YPOBHE purene.

10.3.8 KoadpduumeHTbl pacyeTHOM AAWHbI U, OnNpeAdeneHHble ANs KONOHH CBO6OAHbIX
OAHO3TaXKHbIX (NPU OTCYTCTBUM KECTKOTO AMCKA MOKPbLITUA) M MHOFO3TAXKHbIX pam, AOMNyCKaeTcA
YMEHbLLATb YMHOXeHMEM Ha KoadpduumeHT (U, onpeaenaembin no popmyne

Y =1-a[l-(w/5)2, (147)

roe a =0,65-0,96 + 0,256%

3necb 0603HayeHo
B=1-M1/M<0,2; m=MA/(NW,);
— YC/I0BHAA TMOBKOCTb KONIOHHbI, BbIYMC/IEHHAsA C y4eTom TpeboBaHnin 7.3.2 n 7.3.3.

PacueTHble 3HayeHMA NpoaosbHON cunbl N U nsrnbatrowero momeHTa M B paccuMTbiBAaEMOM
cBoboAHOM pame cnenyeT onpeaenatb cornacHo TpebosaHmam 9.2.3.

3HaueHue nsrnbatowero momeHTa M1 cnepyet onpeaenatb ANA TOrO e COYeTaHMA Harpys3ok B
TOM K€ Ce4YeHUW KONOHHbI, rae AencTByeT MOMeHT M, paccmaTpmBaa paMy B AaHHOM PacyeTHOM
cny4yae Kak HecsobogHyto.

10.3.9 PacuyeTHble A/IMHbI KOJIOHH B HanpaB/ieHUW BAO/b 34aHWUA (M3 NMIOCKOCTM pambl), KaK
npasmno, cnegyet NPUHUMATb PAaBHbIMU PACCTOAHUAM MeXAY 3aKpPenieHHbIMU OT CMeLLEeHNA 13
NNIOCKOCTM pambl TOYKAaMWM (OMOpammM KONOHH, NOAKPAHOBbIX 6anoK M NoACTPONUAbHBLIX depm,
y3N1aMWU KpenneHus cBs3ein M purenei u T.n.). PacyeTHble AAMHbI A0OMNYyCKaeTcA onpenensaTb Ha
OCHOBE PACYETHOM CXEMDbI, Y4UTbIBAOLLEN PAKTUYECKUE YCAOBUA 3aKPENIEHNA KOHLLOB KOMIOHH.

10.3.10 PacuyeTHy ANMHY BETBEWN NIOCKMX ONOP TPAHCMOPTEPHbIX ranepen cneayet NPUHMMATb
paBHOIA:

B NPOAO/IbHOM HAMpPaBAEHUWN Fasiepen - BbiCOTe onopbl (OT HM3a 6a3bl 4O OCU HUMKHEro noAca
bepmbl nan 6anKku), yMHOKEHHOM Ha KO3DDULUMEHT U, ONpesensieMbli KaK ANA CTOeK NOCTOAHHOTO
CeYeHMA B 3aBUCUMMOCTM OT YCIOBUIM 3aKPENNeHUA UX KOHLOB;

B Nonepe4yHoOM HanpasAeHUK (B NJOCKOCTU OMNOPbI) - PACCTOAHUIO MeXAY LLEHTPaMM y3/108; Npu
3TOM A0MHa ObITb NpoBepeHa obwan yCTOMUYMBOCTb ONOPbI B LLE/IOM KaK COCTAaBHOMO CTEPXKHA,
3aWeMNeHHOro B OCHOBaHWM 1M cBo6oaHOro BBEPXY.

10.4 IlpenesbHbIe THOKOCTH 3JIEMEHTOB

10.4.1 TubKocTn anemeHTOB A = lg/i, KaK NpaBWNO, He AONXKHbI NPEBbIWATb NPeae/bHbIX
3HaYeHu A, NpuBeaeHHbIX B Tabnue 32 AN CKaATbIX 3/1EMEHTOB U B Tabmue 33 - ANA pacTAHYTbIX.
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10.4.2 inAa aneMeHTOB KOHCTPYKLMIA, KOTOPbIE COMacHO NPUIOXKEHUIO B oTHOCATCA K rpynne 4,

B 34aHMAX U coopyKeHuAX | n Il ypoBHe OTBETCTBEHHOCTM (cornacHo TpeboBaHuam CHuM 2.01.07),

a TaKXKe ANA BCeX 9N1eMEHTOB KOHCTPYKLUMI B 3A4aHUAX U coopyKeHuax Il ypoBHS OTBETCTBEHHOCTMU

[LONYCKaeTCca NOoBbIWaTbh 3HaYeHUe npeaenbHon rmbrkocTn Ha 10 %.

Tabnunuya 32

dNeMeHTbl KOHCTPYKLMIA

MpeaenbHaAn
r'MBKOCTb CXKaTbIX
3/1IeMeHTOoB A,

1 MNoAca, ONOpPHbIE PaCKOCbl U CTOﬁKM, nepegakowne onopHble peakunn:

a) NNOCKNX pepm, CTPYKTYPHbIX KOHCTPYKLMIA U MPOCTPAHCTBEHHbIX KOHCTPYKLNIA
13 Tpy6 MM NAPHbIX YTONKOB BbICOTOM 40 50 M

6) NPOCTPAHCTBEHHbIX KOHCTPYKUMI W3 OAMHOYHBLIX YrO/IKOB, a TaKkKe
NPOCTPAHCTBEHHbIX KOHCTPYKLUMIA U3 TPY6 1 NapHbIX Yro/KOB BbICOTOM CB. 50 m

2 JNeMeHTbl, KPOME YKa3aHHbIX B No3uumax 1 un 7:

a) NNOCKMX hepm, CBaPHbIX MPOCTPAHCTBEHHbIX U CTPYKTYPHbIX KOHCTPYKLMI U3
OAMHOYHBIX YrO/IKOB, MPOCTPAHCTBEHHbIX U CTPYKTYPHbIX KOHCTPYKUMIA 13 Tpy6 n
NapHbIX Yro/aKoB

6) MPOCTPaAHCTBEHHbIX U CTPYKTYPHbIX KOHCTPYKUMI M3 OAMHOYHbLIX YrOJIKOB C
601TOBbIMW COEANHEHUAMM

3 BepxHue nosca ¢epm, He 3aKpernsieHHble B MPOLECcce MOHTAXa (npepenbHyto
r’MBKOCTb NOCNE 3aBepLIeHNA MOHTaXKa caeayeT NPUHMMATL No nosuumm 1)

4 OCHOBHbI€ KOJIOHHbI

5 BTopocTeneHHble KONOHHbI (CTOMKKU daxBepKa, GoHapen 1 T.M.), SN1eMeHTbI peLLeTKK
KOMIOHH, 3N1eMEHTbl BEPTUKa/bHbIX CBA3EN MeXAy KOJMOHHAMM (HuKe 6anok
KpaHOoBbIX NyTelt)

6 dnemeHTbl CBA3el, KPOME yKa3aHHbIX B MO3MUMKM 5, a TaKkKe CTePXKHM, CayKalmue
ONA YMEHbLUEHNA PAacYeTHOMN ASIMHbI CKaTbIX CTEPXKHEN, U APYrMe HeHarpy»KeHHble
3/1IEMEHTbI, KPOME YKa3aHHbIX B NO3uLMmK 7

7 CkaTble 1 HEHarpy>xeHHble a1eMeHTbl NPOCTPAaHCTBEHHbIX KOHCprKLI,MVI TaBpoOBOro
n Kpectosoro CE‘-IGHVIVI, nogBep»eHHble BO3,£|,€ﬁCTBVII-O BETPOBbLIX HArpy3OK, Mnpwu
nposepke rmbKkoctn B BepTVIKaJ'IbHOVI NI0CKOCTH

180 - 60a

120

210 - 60«

220 - 40«

220

180 - 60a

210 - 60«

200

150

Ob6osHa4veHue, npuHamoe 8 mabauye 32:

NPUHMUMATb Q¢).

- KO3ddMUMEHT, NpUHUMaeMbit He meHee 0,5 (B HEOBXOAMMBIX Cy4anx BMeCTo ¢ cnepyet

www.pkb-titan.ru

W TMTAH



Tabnuuya 33

3NeMeHTbl KOHCTPYKLNIA

MpegenbHas rMH6KOCTb PACTAHYTLIX 3/1eEMEHTOB A, NpU
BO3EMCTBMM Ha KOHCTPYKLMIO HAarpysoK

ANHAMUYECKUX,

OT KpaHoB (cMm.

ceyeHuit (a B TArax TpaBepc OnNop AUHUMK
afeKTponepeaayn M U3 OAMHOYHbIX

YronKoB), MNOABEP)KEHHbIX BO34EWUCTBUIO
BETPOBbIX HAarpy3oK, NPy NpoBepKe rmMbKocTU

B BEPTU Ka/ZIbHOM NJ0CKOCTH

NPUNOXKEHHbIX npum. 4) n
CTaTUYECKMX
HenocpeacTBEHHO K KEeNesHo40POKHbIX
KOHCTPYKLMHN COCTaBOB
1 Mosca 1 onopHbIe Packochkl NAOCKMX pepm 250 400 250
(BKntoyan TOPMO3Hble depmbl) n
CTPYKTYPHbIX KOHCTPYKL M
2  JnemeHTbl depm U CTPYKTYPHbIX 350 400 300
KOHCTPYKLMIA, KPOME yKa3aHHbIX B NO3ULUK
1
3 HuxkHWe nosca 6anok n depm KpaHOBbLIX - - 150
nyTtemu
4 3nemeHTbl BEPTUKA/IbHbIX CBA3EN MexXay 300 300 200
KOJIOHHaMM (HUKe 6anoK KpaHoBbIX NyTelt)
5 Mpoune anemeHTbI cBA3EMN 400 400 300
6 [lloAca M ONOpHblIe PACKOCbl CTOEK U 250 - -
TpaBepc, TArM TpaBepc Onop JUHWUA
aneKkTponepesayu, OTKPbITbIX
pacnpegenuTesnbHbIX ycTpoucTB "
KOHTaKTHbIX CETEW TPaHCNopTa
7 dnemeHTbl ONop NIMHUI 3NEeKTponepesayn, 350 - -
OTKPbITbIX pacnpesennTenbHbIX YCTPOCTB U
KOHTaKTHbIX CeTell TpaHcnopTa, Kpome
YKa3aHHbIX B NO3ULMNAX 61 8
8 dnemeHTbl NPOCTPAHCTBEHHbIX 150 - -
KOHCTPYKLMA TaBpPOBOrO W  KPeCcToBOro

MpumeyaHua
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1 B KOHCTPYKUMAX, He MOoABepralolmxcs ANHAMUYECKUM BO3AENCTBUAM, FMBKOCTb PacTAHYTbIX
3/1eMEHTOB C/ieAlyeT NPOoBEPATb TO/IbKO B BEPTUKA/IbHbIX MNAOCKOCTAX.

2 [na anemeHTOB cBasen (no3uums 5), y KoTopbix nNpornb noa AenctsMem cobCTBEHHOro Beca He
npessbiwaet //150, npn BO3AEACTBMM HA KOHCTPYKLMIO CTaTUUYECKMX HArpy3oK AONycKaeTcsa npuHMmaThb A, =
500.

3 [MBKOCTb pPaACTAHYTbIX 3/IEMEHTOB, MNOABEPrHYTbIX NPeABapUTE/IbHOMY  HanpsKeHWUto, He
orpaHu4mnBaerca.

4 3HauyeHus npenenbHbIX TMOKOCTEN cnefyeT NPUMHMMATL NPU KpaHax rpynn pexumos pabotbl 7K (B
uexax MeTtannypruyeckux npomssoacts) u 8K B cootsetctamm co CN 20.13330.

5 [Ans HUXKHMX noacoB 6anok u pepm KpaHOBbLIX NyTEN Npu KpaHax rpynn pexxnmos paboTbl 1K - 6K
AonyckaeTtca npuHmMmatb A, = 200.

6 K gMHamnyeckmMm Harpyskam, NpuioKeHHbIM HEMOCPeACTBEHHO K KOHCTPYKLMU, OTHOCATCA HarpysKu,
NPUHMMaeMble B PacyeTax Ha YCTanocTb Uan € yueTom KoaddnumeHToB aguHammnyHocTm no CN 20.13330.

11 Pac4yeT JIMCTOBBIX KOHCTPYKIMIA
11.1 PacyeT Ha MPOYHOCTH

11.1.1 PacyeT Ha NPOYHOCTb JIMCTOBbIX KOHCTPYKUMI (0D6O/I0YEeK BpalleHUA) HaxoaALnXca B
6€3MOMEHTHOM HanpAXeHHOM COCTOSHUM, CneayeT BbINOAHATb N0 popmyne

(148)

rae Ox U Oy - HOpMasibHble HanpsXXeHWs No ABYyM B3aMMHO NeprneHANKYNSPHbIM HanpaBAEeHUAM;

Ve - KO3OOUUMEHT ycnoBui paboTbl KOHCTPYKUMM, HA3HAYaeMblit B COOTBETCTBUM C
TpeboBaHMamm CHuM 2.09.03.

Mpn 3TOM abCONIOTHbIE 3HAYEHUSA [/1TAaBHbIX HANPAMKEHUN A0NXKHbI ObiTb He 6osiee 3HaYEeHU
pacyeTHbIX CONPOTUBAEHWNI, YMHOMEHHbIX Ha Vc.

11.1.2 HanpsxeHus B 6€3MOMEHTHbIX TOHKOCTEHHbIX 060/104YKax BpalLeHMA (PUCYHOK 16),
Haxo4ALKNXCA NOA4 AaBNEHUEM KUAKOCTK, ra3a UAK CbiNyyero matepumana, cnegyet onpeaenatb No
dopmynam:

(149)

(150)

roe o1 n 0z - COOTBETCTBEHHO MEPUAMNOHANBbHOE N KOIbLUEBOE HAaNPAXKEHNA;
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F - npoeKuu1sa Ha oCb Z - Z 060/I04YKMN MOJIHOTO PACYETHOro AABNEHUA, AEWUCTBYIOLLErO HA YacTb
060/104KM abc (cm. pUCYHOK 16);

r v 6 - paguyc v yros, nokasaHHble Ha PUCYHKe 16;

t - TonwmnHa 060104KK;

p - pacyeTHOe AaB/ieHMe Ha NOBEPXHOCTb 060/104KK;

ri, r2 - paguycbl KpUBU3HbI B F1aBHbIX HanpaBAEHUAX CPeAMHHON NOBEPXHOCTN 060N0UKN.

11.1.3 HanpaxeHWA B 3aMKHYTbIX O6E€3MOMEHTHbIX TOHKOCTEHHbIX 000N0YKax BpaLLEHUA,
HaxoAALWMXCA NOA BHYTPEHHUM PAaBHOMEpPHbIM AaBAeHUeM, cnegyeT onpeaenatb no Gopmynam:

ANA UMAMHAPUYecknx obonoyek

o1 = pr/(2t); 02 = pr/t; (151)
nnsa chepunyecknx obonoyek
01 =02 = pr/(2t); (152)
ANA KOHNYECKUX o6onoqu
(153)

roe p - pacyeTHoe BHYTPeHHee AaBNeHne Ha eauHMLY NOBEPXHOCTU 060104KN;
r - paguyc cpeaMHHOM NoBepPXHOCTU 060104KM (PUCYHOK 17);

B - yron mexay obpasyloLleit KoHyca 1 ero ocbto Z - Z (CM. PUCYHOK 17).

PucyHoK 16 - Cxema 060104KM BpaleHUA
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PucyHoK 17 - Cxema KOHM4YEeCKOW 060104KM BpaLlLeHUA
11.1.4 Npw npoBepKe NPOYHOCTM 060N0YEK B MECTAX U3MEHEHUA X GOPMbl UM TONLWMHDI, A

TaK}Ke N3MEHEHUA Harpy3Ku ciedyeT YYUTbIBaTb MECTHbIE HAaNPAXKeHUA (KpaeBol addeKT).

11.2 PacyeT Ha yCTON4YUBOCTH

11.2.1 PacyeT Ha yCTOMYMBOCTb 3aMKHYTbIX KPYroBbiX LMAMHAPUYECKMX 060N04YEK BpaLLEHUS,
PaBHOMEPHO CXKaTbIX NapannenbHO 0bpasyoWwmm, cneayeT BbINOAHATL No opmyne

(154)

roe o1 - pacyeTHoe HanpsaKeHue B 060/104Ke;

Ocr,1 - KPUTMYECKOE HanpsXKeHWe, paBHOE MeHbluemy U3 3HauveHun YRy wnu cEt/r (3peco r -
pagunyc cpeamHHOM NoBepPXHOCTM 060N104KK; t - ToNWwMHA 060104KKM) Npu r/t < 300; npu r/t > 300
Ocr1 = CEt/r.

3HayeHus koappuumeHTos Y npu 0 < r/t < 300 cnegyeT onpeaenatb no Gopmyne

W = 0,97 - (0,00025 + 0,95R,/E)r/t. (155)

3HauyeHuAa KoadoduUMeHTa ¢ cneayeTt onpeaensatb No Tabauue 34.

Tabnuuya 34
r/t 100 200 300 400 600 800 1000 1500 2500
c 0,22 0,18 0,16 0,14 0,11 0,09 0,08 0,07 0,06

B cnyyae BHEULEHTPEHHOro CXaTvAa napannenbHo o06pasylwum WAKM YucToro u3rmba B
ANaMeTPanbHOM MIOCKOCTM NPU KacaTe/ibHbIX HanpsaXeHUAX B MecTe Hanbonbllero MOMeHTa, He
npesblWwaloWwmx 3HaveHna 0,07E(t/r)¥2, HanpaxeHue Oc1 AOMKHO b6bITb yBenunueHo B (1,1 -
0,10'1/01) pa3a, roge 01 - HaMmeHbluee HanpaXKeHue (pacTArMBaloLWIME HAMPAMKEHUA cYMTaTb
oTpULATENbHbIMM).
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11.2.2 B Tpybax, paccuMTbiBAEMbIX KaK CXaTble MAU BHELLEHTPEHHO-CXKATble CTEPXHU NpU

e

yCﬂOBHOVI rMoKoCTU , OONXKHO 6bITb BbINOJIHEHO ycnosue

(156)

Takne Tpybbl cnegyeT paccyMTbiBaTb HA YCTOMYMBOCTb B COOTBETCTBUM C TpeboBaHMAMM
pa3aenos 7 U 9 He3aBUCUMMO OT pacyeTa Ha YCTOMYMBOCTb CTEHOK. PacyeT Ha yCTOMUYMBOCTb CTEHOK
6eCLIOBHbIX NN 3NEKTPOCBAPHbIX TPYD He TpebyeTca, ecniv 3HaveHus r/t He NPeBbILWatoT NOI0BUHbI
3HauYeHui, onpeaensemblx no ¢opmyne (156).

11.2.3 UnnnHgpryeckan naHenb, onepTtan no Asym 06pasyowmm 1 ABymM Ayram HanpasAAoLLEeN,
pPaBHOMEPHO C¥KaTas BAo/b obpasyrowmx, npu b?/(rt) < 20 (rae b - wnpuHa naHenun, nsmepeHHas
no gyre HanpaBAALWEN) AOMKHA ObITb pacCUMTaHa Ha YCTOMUYMBOCTb KaK NAACTUHKA Mo popmynam:

npu pacyeTHOM HanpsaxeHuu o < 0,8Ry

(157)

NPV pacyeTHOM HanpAKeHUM o = Ry

(158)

Mpwn 0,8R, < 0 < R, Hanbobllee OTHoWeEHMe b/t cnefyeT onpeaenaTb NMHEWHOM MHTepNoAALMe.

Ecam b?/(rt) > 20, To naHenb cneayeT PacCUUTbIBATb Ha YCTOMYMBOCTb Kak 0B0N0UYKY COrNacHo
TpeboBaHMam 11.2.1.

11.2.4 PacyeT Ha YCTOMYMBOCTb 3aMKHYTON KPYroBOW UMANHAPUYECKOM 0B0N0OUKN BpaLLEHUS,
npu AenCcTBUM BHELIHEro PaBHOMEPHOrO AaB/IEHMA P, HOPMAJbHOrO K HOKOBOW NOBEPXHOCTH,
cnepyet BbINONHATL NO dopmyne

02/(0crayc) €1, (159)
rae oz = pr/t - pacyeTHoe Ko/ibLieBOe HanpsaXKeHne B 060104Ke;
Ocr,2 - KPUTUYECKOE HanpsAXKeHue, onpegensemoe no Gpopmynam:
npn 0,5<//r<10
Ocr2 = 0,55E(r/1)(t/r)*/?; (160)
npw l/r=20

npu 10 < I/r < 20 HanpAXKeHWe Ocr,2 cneayet onpeaensiTb TMHENHOW MHTepnoNsaLMe.
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3aech | - ANvHA UMAUHAPUYECKO 060104KM.

Ta »ke 060104Ka, HO YKpeneHHaA KONbLLEeBbIMU pebpamu, pacnoNoKeHHbIMM ¢ warom s 2 0,5r
MeXAY OCAMMW, AOMKHA OblTb paccyMTaHa Ha ycToMumBocTb no dopmynam (159) - (161) c
NoACTaHOBKOM B HMX 3HaYeHUA s BMecTo /.

B aTom cnyyae A0MKHO BbiTb YA0BNETBOPEHO YCN0BUE YCTOMUYMBOCTU pebpa B CBOE MIOCKOCTU
KaK CXATOro CTep’KHA cornacHo TpebosaHmAm 7.1.3 npu N = prs n pacyeTHOM ANIMHE CTEPXKHA lef =

1,8r; npu 3TOM B ceyeHune pebpa cneayeT BKAKOYATb Yy4aCTKM 0600UKM WMPUHOM

Ka)K4oW CTOpPOHbI OT ocu pebpa, a yCNOBHAA TMOKOCTb CTEPXKHSA He [0JIKHa

npesbIWwaThb 6,5.
Oneyvartka.

Mpw 04HOCTOPOHHEM pebpe }KEeCTKOCTU Er0 MOMEHT MHEPLIMN CieAyeT BblYMCAATb OTHOCUTENIbHO
ocu, coBnagatoLLen c bankalileln NoBepPXHOCTbIO 060104KM.

11.2.5 PacyeT Ha yCTOMYMBOCTb 3aMKHYTOM KPYroBOM UMANMHAPUYECKON 0HONOYKM BpaLLEHUA,
NnoABEPKEHHOW OAHOBPEMEHHOMY AENCTBUIO HArpy3oK, YKasaHHbix B 11.2.1 u 11.2.4, cnepyet

BbINOJIHATL No dopmyne

(0'1/0'cr,1 + 02/0cr,2)/yc <1, (162)

rOe Ocr,1 AOJIKHO BbITb BbIYMCAEHO cOrnacHo TpeboBaHuam 11.2.1 1 0.2 - cornacHo TpeboBaHUAM
11.2.4.

11.2.6 PacyeT Ha yCTOMYMBOCTb KOHNYECKON 060/104KM BPaLLEHMA C YIIOM KOHYCHOCTU B < 60°,
cKaTow cunoit N Bgonb ocu (pUCYHOK 18), crneayeT BbINOAHATL N0 popmysie
N/(Ncryc) <1, (163)

rae Ner - KpuTMyeckas cuna, onpegensaemas no popmyne

Ner = 6,28t0¢1rmcos6, (164)

3/ecb t - ToNWMHa 060104KN;

Ocr,1 - 3HAYEHME HanpAaXeHun, BbIYMCIEHHOE cornacHo TpeboBaHmam 11.2.1 c 3ameHoM paguyca r
paanycom rm, paBHbIM
rm=(0,9r, + 0,1r1)/cosB. (165)

11.2.7 PacyeT Ha YyCTOMYMBOCTb KOHMYECKOW OOOJ/IOMKW BpaLLEHWA NpU AEACTBUM BHELIHEro
pPaBHOMEPHOro AaBAeHUA P, HOPMaAbHOrO K OOKOBOI MOBEPXHOCTU, C/eAyeT BbINOAHATb NO

dopmyne
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02/(Ocr2yc) €1, (166)

PucyHok 18 - Cxema KOHUUYECKOW 060/104KM BpaLLLeHUA Noa, AeicTBuem nNpoaoibHOro ycunus
cKartuma

30€eCb 02 = prm/t - pac4eTHOE KO/IbLLEBOE HaNpsAXKeHne B 060/104Ke;
Ocr,2 - KPUTUYECKOE HaNpAXKeHMe, onpeaensemoe no ¢opmyne
Oer,2 = 0,55E(rm/h)(t/rm)??, (167)
roe rm - paguyc, onpeaensemsiii no gopmyne (165);
h - BbICOTa KOHMYECKOM 060104YKKN (MeKAY OCHOBAHMAMM).

11.2.8 PacyeT Ha YCTOMYMBOCTb KOHMYECKOM 00O0/IOYKM BpalleHUA, NoABEpPHKEHHOM
OAHOBPEMEHHOMY AEWUCTBMIO HArpy3oK, YKasaHHbIXx B 11.2.6 u 11.2.7, cneayeT BbINOAHATb MO
dopmyne

(N/Ner + 02/0cr2)/yc < 1, (168)

rae 3HaveHus Ner U Ocr2 cneayeT BbluMCAATb o popmynam (164) u (167).

11.2.9 PacyeT Ha yCTOMUYMBOCTb NOHOM chepuyeckoin 060104KM (Mn ee cermeHTa) npu r/t <750
N AENCTBMN BHELWHEro PaBHOMEPHOrO AaB/JeHUA p, HOPMaNbHOrO K €e MOBEPXHOCTW, cnedyeT
BbIMO/IHATL NO dopmyne

o/(0crye) £ 1, (169)
roe o = pr/(2t) - pacyeTHoe HanpsaXeHue;
Ocr = 0,1Et/r - KpUTUYECKOE HanpAXKeHne, NPUHUMaeMoe PaBHbIM He bonee Ry;
34,Cb r - paAnyc cpeaMHHON NoBepPXHOCTU cdepbl.

12 PacueT 371eMeHTOB CTAJbHBIX KOHCTPYKIMA HA YCTAJIOCTh
12.1 O01mue nmoJio:keHusi pacyera

12.1.1 Mpu NPOEKTUPOBAHUN CTa/IbHbIX KOHCTPYKLMIA U UX 3N1EMEHTOB (6aNKM KPaHOBbIX MyTEN,
6ankM paboumx nNAOWAAOK, 3N1EMEHTbl KOHCTPYKUMA OyHKEpPHbIX W Pasrpy30dHbIX 3CTakag,
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KOHCTPYKUMW nog, [ABUrAaTeENM W Ap.), HEnocpeacTBEHHO BOCMPUHUMAOLWMX MHOFOKPATHO
AEeNCTBYIOLME NOABUMKHbIE, BUOPALMOHHbBIE AN APYroro BUAA HarpysKM C KOIMYECTBOM LIMK/IOB
Harpy>keHuit 10° n 6onee, KOTOpble MOryT MPUBECTU K ABNEHUIO YCTANIOCTU, cneayeT NPUMEHATb
TaKMEe KOHCTPYKTUBHbIE pELUEeHUA, KOTOpble He BbI3bIBAOT 3HAYMTENbHOW KOHLLEHTpaLuu
HanpAXXeHUM, U NPOBEPATb PaCYETOM Ha YCTanoCTb.

KoNnyecTBO UMKNOB HarpysKeHui cnepyet MPUHMMATb MO TEXHONOTMYECKMM TpeboBaHUAM
aKCnAyaTaumu.

PacyeT KOHCTPYKLUMIA Ha YyCTanocTb cieayeT npou3BOAWUTbL Ha AEWCTBME Harpysok,
yCTaHaBAMBAEMbIX COrnacHo TpebosaHMam CM 20.13330.

PacueT Ha yCcTanocTb TaKKe cnenyeT BbIMOAHATb ANA KOHCTPYKLMIA BbICOKMX COOPYKEHUN (TUNa
MauT, balleH 1 T.n.), NpoBepaAeMbIX Ha BETPOBOM pe30HaHC coriacHo TpeboBaHuam CM 20.13330.

12.1.2 PacueT Ha yCcTanocTb cneayet NpousBoauTb No popmyne

(170)

rae Omax - Hambonbluee no 86C011I-OTHOMy 3Ha4YEeHUIO HanpAXXeHne B pacCynTbiBaeMmom Ce4eHnmn
3/1EMEHTa, BblHUCNEHHOE NO CeYEeHUK HEeTTOo 6es ydyeTa K03¢¢VILI,VIGHTa ANHAMUYHOCTN U

KO3 PULMEHTOB @, b, Pe;

Ry - pacyeTHoe COnNpOTUBNAEHME YCTANOCTU, NPUHMMAemMoe No Tabauue 35 B 3aBUCMMOCTU OT
BPEMEHHOIO COMPOTUBAEHUA CTaAU Rys W TPYNN 3/1EMEHTOB WU COEOUHEHUNA KOHCTPYKLMUNA,
npuBeaeHHbIX B Tabnnue K.1 npunoxeHus K;

o - KO3PPULUMEHT, yYUTbIBAOLMIA KOIMYECTBO LIMKAOB HArpyKeHW .
npu n > 3,9 - 10° npuHMmaembliit pasHbim a = 0,77;
npu n < 3,9 - 108 Bbluncnaemsblit no bopmynam:
AnA rpynn snemenTos 1 m 2

a = 0,064(n/10°)2 - 0,5(n/10°) + 1,75; (171)
Onevartka.
anAa rpynn anemeHToB 3 - 8

a = 0,07(n/105)2 - 0,64(n/10) + 2,2; (172)

OnevyaTKa.

Vv - KOaddUuMeHT, onpeaensemblii no Tabauue 36 B 3aBUCMMOCTM OT HaNpPAXKEHHOro COCTOAHUS
N KoaddMUMEHTA ACUMMETPUU HANPAKEHUN P = Omin/Omax (34€Cb Omin - HaMMeHblUee Mo
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abCcoNtoTHOMY 3HAUEHUIO HaAMNPAXKEHWE B PACCYUTLIBAEMOM CEYEHUU 3/1IEMEHTA, BblYNCIAEMOE TaK
¥Ke U NPU TOM Ke 3arpyKeHum, KaKk U Omax). [PpY pasHO3HAYHbIX HANPAXKEHWUAX Omax U Omin 3HAYEHWE
KoappuLumMeHTa p cneayet NPUHMMATb CO 3HAKOM KMUHYCY.

Mpw pacyeTe no popmyne (170) AONKHO BbITb BbINOAHEHO ycnosue aRvyy < Ru/yu.

12.1.3 CtanbHble KOHCTPYKLUN U UX 31IEMEHTbI, HENOCPEeACTBEHHO BOCNPUHUMALOLLME HArpy3Ku
C KOZIMYECTBOM LMK/IOB HarpyxeHuin meHee 10°, cnefyeT NpoeKTUPOBaThb C MPUMEHEHNEM TaKmX
KOHCTPYKTUBHbIX PELUEHWUI, KOTOPble HE Bbi3blBAlOT 3HAYUTE/IbBHOM KOHLUEHTPALUMWN HanpaXKeHUn, 1
B HEOOXOAMMbIX Cy4anX NPOBEPATb PACYETOM HAa Ma/IOLMKNOBYHO YCTANOCTb.

Tabnuuya 35
Mpynna 3HayeHMe Ry NPU HOPMATUBHOM 3HaYe€HUM BPEMEHHOTO CONPOTUBAEHMA CTanu Ry, H/mm?
/IEMEHTOB £10 420 ¢8.420 40440 | cB.440 50520 | cB.520,.40580 | cB.580 go 675
1 120 128 132 136 145
2 100 106 108 110 116
3 Ona scex mapok ctanmn 90
4 To e 75
5 » 60
6 » 45
7 » 36
8 » 27
Tabnunuya 36
Hanpsa»KeHHOe cocToAHMe KoadduumeHT acummeTpum dopmynbl AN BbIUUCAEHUSA
(Ans Omax) HanpAXeHU p KoadduumeHTa p,
PactaxkeHune -1<p<0
0<p<0,8
0,8<p<1
Cxatune -1<p<1
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12.2 Pacyer 0aJI0K KPAHOBBIX IMyTel

PacueT Ha ycTanocTb 6anoK KpaHOBbIX NyTeN caeayeT BbINOAHATb cornacHo TpebosaHmam 12.1.1
1 12.1.2 Ha AenCTBME KPAHOBbIX HArpy3oK, onpeaensaembix cornacHo Cn 20.13330. Mpw sTom cneayet
npuHumate a = 0,77 npu KpaHax rpynn pexummos pabotbl 7K (B uexax MeTannypruyeckmx
nponseoacTs) n 8K n a = 1,1 - B OCTaNbHbIX Cy4aax. PacyeT Ha ycTanocTb BEpXHEMN 30Hbl CTEHOK
COCTaBHbIX 6aNIOK KPAHOBbIX NyTelM B 3TUX CNyYaAx cneayeT BbINOAHATL No dopmyne

(173)

rae Ry - pacyeTHoe ConpoTUBJIEHME YCTA/IOCTU, MPUHUMAEMOe /1A BCeX MAapPOK CTaﬂeVI, paBHbIM
AnA 6an10kK co CBapHbIMU U d)pVIKLI,VIOHHbIMVI NOACHbIMU COegUHEHNAMU COOTBETCTBEHHO!

AR CXKaToN BepXHel 30Hbl CTEHKK (CedeHus B nponeTe 6anku)
Ry =75 H/mMm? 1 96 H/mm?;

ANA PacTAHYTON BEPXHEMN 30HbI CTEHKM (OMOpPHbIE CeveHNsa HepaspesHbix 6aoK)
Ry = 65 H/mm? 1 89 H/mm?.

3HauyeHuMa HanpsaxkeHuit B dopmyne (173) cneayeT onpeaenatb no popmynam 8.3.3.

13 IIpoexkTHpOBaHMe CTAJBHBIX KOHCTPYKLHMI € y4eTOM IHpeAOTBpPAlleHUs] XPYNKOro
pa3pylieHust

13.1 Mpu NpOEKTUPOBAHMM CTANIbHBIX KOHCTPYKLUMI cnegyeT UCKAIYaTb BO3MOXKHOCTb XPYNKOro
pa3pyLlleHns, BO3HMKAIOLWYH BCAeacTBUME HeBNAronpuATHOrO BAMAHMA COYETaHUA CAeayoLmx
$aKTopOB:

MOHUMKEHHOM TemMNepaTypbl, NPU KOTOPOW CTa/lb B 3aBUCMMOCTU OT €e XMMMUYECKOro COCTaBa,
CTPYKTYPbl M TONLLMHbI NPOKaTa NepexoauT B XPYynKoe COCTOSHUE;

AENCTBUA NOABUNKHbIX, AMHAMUYECKMX U BUOPALLMOHHbIX Harpysok;

BbICOKMX MECTHbIX HaNpPAXEeHWUM, BbI3BAaHHbIX BO34ENCTBMEM COCPEAOTOYEHHbIX Harpy3oK Uau
aedopmaunii getanemn coeAMHEHUA, a TaKKe OCTAaTOUHbIX HaMNPAXKEHWN;

PE3KMX KOHLEHTPATOPOB HaMNpPAXKEeHW, OPUEHTMPOBAHHbIX MOMEPEK HanpaBAeHMA AeNCTBUSA
PaCTArMBalOWMX HANPAXKEHWNN.

13.2 inA npenoTBpaLLEHMA XPYMKOro PaspyLleHMA KOHCTPYKLUMIA cneayerT:
BblBUpPaTb CTanb cornacHo TpeboBaHuam 5.2 1 Tabanuam B.1, B.2, B.3 npunoxeHun B;

Mo BO3MOXHOCTU M3beraTb PacnosioXKeHUA CBapHbIX WBOB B 30HaX AENCTBMA PacTATMBaOLWMX
HanpsAXKeHWi, npesblwatowmx 0,4Ry;
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NPUHUMATb MEPbI NO CHUXKEHWUIO HEBNAroNPUATHOIO BAMAHUA KOHUEHTPALUMN HANPAXKEHUNA U
HaK/ena, BbI3BAHHbIX KOHCTPYKTUBHbIM pPELEHNEM WAW  BO3HMKAKOWMX MNpPU  PasInYHbIX
TEXHONOTMYECKUX onepaumsax (npasKa, rmMbKka, rMNbOTUHHAA pe3Ka, NPoAaB/inBaHUE OTBEPCTUMN U
T.N.);

n3beraTb NepeceyeHmii CBapHbIX LBOB;

ANnA CBapPHbIX CTbIKOBbIX COELI,VIHGHVIVI NPUMEHATb BbIBOAHbIE MNJIAHKUN U d)msmqecr(me meToapbl
KOHTPO/1A Ka4eCTBa LWBOB,;

YYMTbIBATb, YTO KOHCTPYKUMM CO CMJ/IOWHOM CTEHKOM WMMEKT MeHblle KOHUEHTPaTopoB

Hanpﬂ)l-(eHVlVl, 4yem pelleTyaTble,

B CTbIKaxX 3/1eMEHTOB, NepeKpbiBaeMbixX HaklagKamu, GNaHroBble WBbl HE A0BOAUTL 40 OCU CTbIKa
He MeHee YeM Ha 25 MM C KaXKa0l CTOPOHbI;

NMPUMEHATb BO3MOMKHO MEHbLLME TOLWMHbI 31EMEHTOB ceYeHUs (0COBEHHO MPU FMIbOTUHHOM
pe3Ke KPOMOK M NpoAaBAvBaHUN OTBEPCTUI);

bacoHKM cBA3eRn, BCNOMOraTeslbHbIX W APYTMX BTOPOCTEMNEHHbLIX 3/1EMEHTOB KpenuTb K
PaCTAHYTbIM 3/1IEMEHTAM KOHCTPYKLMIA NO BO3MOXKHOCTM Ha 6bonTax.

13.3 Mpu nNpUMEHEHMM B CBAPHbIX COEAMHEHMAX MNpoKaTa TOAWMHOW S = 25 mMm U3
HW3KO/IErMPOBAHHbIX CTasielt B KPecToobpasHbiX, TaBPOBbIX M YrNOBbIX COEAUHEHUAX, a TaKXKe Y
CBAPHbIX LWBOB C MNOJHbIM MPOMAABAEHMEM, OAWH W3 3NEMEHTOB B KOTOPbIX WCMbITbIBAET
pacTArMBaloLLME HAaNPAXKEHNA MO TONLMHE INCTA, U OCTaNIbHOIO NpoKaTa ToAwmHon 6onee 40 mm
BO3HMKAET PUCK NOSABMEHUA CNOUCTOro paspylieHuns (aedeKkra B npokate, obpasyoweroca nog
[EeNCTBUEM CBAPKU, B BUAE COUCTbIX TPELLMH, MapanienbHbIX NA0CKOCTU NpoKaTa).

Takol pedeKT 06bI4HO 0OHAPYKMBAETCA NPU YIbTPA3BYKOBOM KOHTPO/1€ KayecTBa LUBOB.

BO3HMKHOBEHME CNOUCTOrO PaspyLEHUs CYLLECTBEHHO 3aBUCUT OT GOPMbl COEAUHEHUIA W
PaCMONOMKEHNA CBApPHbIX LWBOB, OT pa3mepa LWBa, TONWWHbI CBaPUBAEMbIX 31EMEHTOB, CTEMEHM
YKECTKOCTM COeAMHEHUA U TEXHONOTUN CBAPKMW.

13.4 CKNOHHOCTb NPOKaTa K C/IOUCTbIM paspyLlleHnam cneayeT onpeaenatb Npu UCNbITAaHUAX Ha
pacTAXKeHue B COOTBETCTBMM € [OCT 28870 NO BEIMYMHE OTHOCUTENIBHOTO CYXKEHUA Uz, HA 06pa3Lax,
OCb KOTOPbIX HOPMasibHa NOBEPXHOCTU MpPOKaTa.

13.5 CKNOUYNTb BO3MOXKHOCTb C/IOUCTOrO PaspyLlEHMA MOXKHO Npu cobaoaeHnn ycnosumsa

¢Zp < LpZHI

rae Yzp - CcyMMapHbI GpakTop pUCKa;
Y21 - HOpMUpyemoe 3HauyeHne aKTopa PUCKa AN NPOKaTa B COOTBETCTBMM ¢ FOCT 28870:

Wz =15, Y =25, P = 35 cOOTBETCTBEHHO ANA rPynn KayecTBa nNpoKaTa Z15, 225, Z35.
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Mpn aTom nNpokaT no 13.3 [O/IKeH yAOBNETBOPATb: AAA KOHCTPYKUMWA rpynnbl 1 - ypoBHA
OTBETCTBEHHOCTM | (no [OCT 27751) TpeboBaHUAM rpynnbl KayecTBa Z35; Ana APYrnX KOHCTPYKLUIA
rpynnol 1, a Takxke Ana paaHUeBbIX COeAUHEHUI U B CNly4ae, KOr4a ycuame HopMaibHO NOBEPXHOCTU
NINCTa, - TpeboBaHMAM rpynnbl KayecTBa Z25; B oCTaNbHbIX ciydasx - Z15.

PacueTHOe 3HaueHue Y cnepyet onpenenatb no bopmyne

L/sz = L/chp + L/JZT + L/JZLU + L/Jz»( + (,bzc, (174)
roe Yz - bopma coeANHEHUA M PACMOIOKEHMNE CBAPHbIX LWBOB;
Yz - TONWMHA CBAPUBAEMOTO NPOKATA;
(2w - KaTeT WBa;
Y2« - CTENEHDb ¥KECTKOCTU COeAMHEHUS;
Yz - BAVAHME TEXHONOTUM CBAPKU (CyMMmapHbid GaKTOp OT KOAM4YecTBa NPOXOAO0B,

nocnenoBaTe/ZIbHOCTU Ha/10XKeHUA WBOB U nop,orpeBa).

3HaueHna Yze, Yz, You, Yok, Y2 NpeacTaBneHsbl B Tabnmue 37.

PacueTHoe 3HauyeHue Y, MOXKET bbiTb yMeHbleHO Ha 50 % B ciyyae paboTbl maTepuana Ha
CTaTMYecKoe cXKaTue Mo TOo/WMuHe U yBenmdyeHo Ha 10 % - B cnyyYae AencTBMA MO TO/WMHE

ANHAMUYECKUX UNU BUOBPALIMOHHbIX Harpysok.

Tabnunuya 37
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. dakTopbI
XapaKTepUCTUKU CBAPHbIX COeANHEHU
pUCKa
dopma coeguMHEHNA N PACNONONKEHWE CBAPHOIO WBA, Yz
CoeanHeHue 6e3 Hanps»KeHU B HanpaBAeHUn Z
hap =-25
Yrnosoe coegMHEHNE C CUMMETPUYHO PACMOIOKEHHbBIM LUBOM
Ll}zd) = '10
CoeaMHEHME C MPOMEKYTOUYHbIM HaM/1aB/leHHbIM C/I0eM
Yo =-5
O6bl4yHOE TaBPOBOE COEANHEHUE C YITI0BLIMU LUBAMM
Y=0
TaBpoBOe coegMHEHME C YI/TIOBbIMM LWBAMM C MOJIHbIM U/IM YaCTUYHbIM NPOBaPOM
CoefilHEHWE C YINOBbIMU LLIBAMM, PACMO/O}KEHHbIMKU B6AM3KN CBOBOAHOMO TOPL,A NCTA
Yrp = +5
Yrnosble coegMHEHMA C NOJIHbIM NPOBapPOM
(,Uzd) =48
TonwmHa nucra S, mm, paboTatowLero B Z HanpasaeHUu, Y- Yr=0,2S
BennuymHa KaTeTa yr/i0BOro Wwea a, Mm, Yy
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Y =0,3a

CTeneHb eCcTKOCTN coeAnHEeHUA LIJM

Hu3Kan - BO3MOXKHa cBOboAHan ycaaka Yw=0
CpeZHAnA - YaCTUYHO BO3MOMKHbI YCaAKa WBa U AedpopMaums KOHCTPYKL MK Yo = +3
BblcOKasn - KecTKoe 3aKpenaeHue 6e3 ycaaku Wwea Yo = +5

TexHoNormsA CBapKu Yz

Konnyectso npoxonos OavH Pr=0
HeckonbKko Yo =-2
MNocnepoBatenbHOCTb MonepemeHHO C OAHOW U C APYrol CTOPOHbI COeAMHEHUS Yre=-2
HA/IOXKEHMA LIBOB
BHauane c ogHOM, 3aTEM C 4pYroi CTOPOHbI COeANHEHMA Y =0
MNogorpes bes nogorpesa Pe=0
C nogorpesom Yre=-8

14 IIpoekTHpOBaHME COETUHEHUI CTATBHBIX KOHCTPYKIUIA
14.1 CBapHble coeUHEHUS

14.1.1 Npu NPOEKTUPOBAHUM CTANIbHbIX KOHCTPYKLMIN CO CBAapHbIMU COEANHEHUAMMU CneayerT:

Ha3Ha4YaTb MMHMMA/IbHbIE PA3Mepbl CBAPHbIX LUBOB € y4eToM TpeboBaHuMi 14.1.4 - 14.1.6, a TaKKe
NPUMEHATb MMHUMAIbHO HEOBXO0AMMOE KOIMYECTBO PACUYETHbIX M KOHCTPYKTUBHbIX CBAPHbIX LUBOB;

obecneumBatb cBOGOAHBIM AOCTYN K MeCTamM BbINONHEHUA CBAPHbIX COEAUMHEHWUN C y4eToM
BbIBpaHHOro BMAA M TEXHOIOTUWN CBAPKMU.

14.1.2 OcHOBHbIE TUMbl, KOHCTPYKTUBHbIE 31€MEHTbI U Pa3mMepbl CBAPHbIX COeANHEHNIN cnepyeT
npuHUMaTbL No FOCT 5264, TOCT 8713, FOCT 11533, OCT 11534, OCT 14771, TOCT 23518.

14.1.3 MNpw BbIBOpE 31€KTPOA0B, CBAPOYHON NPOBONOKM U GAOCOB CAeayeT y4uTbIBaTb Fpynmbl
KOHCTPYKLMWA U pacyeTHble TeMNEePaTypbl, YKa3aHHbIE B NPUNOXKEHUAX B U I.

14.1.4 MNpw NPOEKTUPOBAHMM CBAPHbIX COEAMHEHWNI CneayeT UCKIoYaTb BOSMOXKHOCTb XPYNKOro
pa3pyLLIEeHNs KOHCTPYKLNIM cornacHo TpeboBaHuam pasgena 13.

14.1.5 MNpn NPOEKTUPOBAHUMN TAaBPOBbLIX N YINI0BbIX CBAPHbIX COEANHEHUIN 3N1EMEHTOB CTa/IbHbIX
KOHCTPYKLUMIA C PacTArMBaOWMMMN HANPSAXKEHUSAMU B HanpaB/ieHUU TOJLMHBI MPOKaTa C LEeNblo
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MCKNOYEHNS BO3MOXKHOCTU C/IOUCTOrO paspyLlleHna MeTanna nog, CBapHbIM WBOM, KaK NpaBuno,
cnepyer:

NPUMEHATb CTANN ANA KOHCTPYKLWIM rpynnbl 1 COrnacHoO NPUAOXKEHUIO B, C Npeaeiom TeKy4ecTm
00 375 H/Mm?, a TaksKe CTann C rapaHTUPOBAHHbIMU MeXaHWYECKMMM CBOMCTBAMM B HanpaBAeHUN
TO/NLUMHbBI MPOKaTa cornacHo TpebosaHuam [OCT 28870;

NPUMEHATb CBApO4YHble  MaTepuanbl C MOHWMKEHHOM MNPOYHOCTbIO M MOBbIWEHHOM
NNACTUYHOCTBIO; MCNONb30BaTb TEXHO/IOTMYECKME NPUEMbI CBAPKM, HAaNpPaBAEHHbIEe Ha CHUXKEHUEe
OCTATOYHbIX CBAPOYHbIX HANPAXKEHUI; HE MPUMEHATb MOPOLLIKOBYHO NPOBO/IOKY;

OTKa3aTbCA OT NpMUMEHEHNA OAHOCTOPOHHETO YyrnoBoro wea u nepeﬁTM K ABYCTOPOHHEMY,

3aMEHATbL yrnosble coeanHeEHNA TaBPOBbIMU, a B NOCNeAHUX obecneynBaTb OTHOLWEHME LLNPUHBI
CBeca K TONWMHE 3/1eMeHTOB He MeHee 1;

NPUMEHATbL Pa3ae/sikKn KPOMOK, o6ecneqMBarou.Lme CHU}KeHWe obbema HanaaBNeHHOro MeTanna.

14.1.6 CBapHble CTblKOBble COEAMHEHMA JINCTOBbIX JAeTanen, Kak npasuao, cneayet
NPOEKTUPOBATb MPAMbIMM C MOJIHBIM MNPOBAPOM M C MPUMEHEHMEM BbIBOAHbLIX MJIAHOK. B
MOHTAXHbIX YCNOBMAX [OMYCKAeTCA OAHOCTOPOHHAA CBapKa C MOABAPKOM KOPHA W CBapKa Ha
OCTalolLenca cTanbHOW NoAKNagkKe.

14.1.7 Pasmepbl CBapHbIX Yr/0BbIX WUBOB M KOHCTPYKLUMA COEAMHEHUA A0NXKHbI YA0BNETBOPATbL
cneayowmm TpeboBaHUAM:

a) KaTeT yrnoBOro lWBa kf He A0/KeH npesblwatb 1,2t, rae t - HaMMeHblUasa M3 TOLMH
CBapPMBAEMbIX 3/1IEMEHTOB;

KaTeT LWWBa, HANOXEHHOIO Ha 3aKPYrNEHHYI KPOMKY (PacCOHHOro MpoKaTa TOAWMHOM t, KakK
NpaBuNO, He A0/ KeH npeBbiwaTth 0,9t;

6) KaTeT yrnoBoro wWea ky 4OMKEH yA0BNETBOPATb TpeboBaHMAM pacyeTa u ObiTb, Kak NpPaBuo,
He MeHblUe yKa3aHHOoro B Tabauue 38; Nnpy BO3MOMXKHOCTU 0becneyeHma 6onbliei rnybuHbl npoBapa
KaTeT wBea (0T 5 MM 1 6onee) B TaBPOBOM ABYCTOPOHHEM, @ TaKMKe B HAX/JIECTOYHOM W Yr10BOM
coeANHEHUAX A0NYCKAaeTCs NPUHMMaTb MeHbLUE YKa3aHHOro B Tabauue 38, HO He meHee 4 Mm; Npu
3TOM A,0MNO/IHUTENbHbLIM KOHTPOIEM AOMKHO 6bITb YCTaHOBNAEHO OTCYTCTBME AedEKTOB, B TOM YMCne
TEXHONOTMYECKUX TPELLUH;

Tabnunuya 38
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MUWHUMaNbHBIN KaTeT WBa ky, MM, MPUY TONLLMHE
6o/1ee TO/ICTOro U3 CBapMBaEMbIX 31€MEHTOB t,

Mpegen
Bupa coegnHeHuA Bug ceapku TEKy4ecTu MM
2
crann, H/mm 11-117-123-1 33-
4-516-10 41 - 80
16 22 32 40
[o 285 4 4 4 5 5 6 6
Tasposoe c| PyuHas ayrosas |[Cs. 28570390 4 5 6 7 8 9 10
BYCTOPOHHMMM
ABYCTORORHIM » 390 » 590 s | 6| 7| 8| 9 | 10] 12
YIN0BbIMM LIBAMMU
[o 285 3 4 4 5 5 6 6
HaxnectoyHoe u
ABTOMaTUYECKaA U
yrnoeoe CB.28500390 | 3 4 5 6 7 8 9
MeXaHW3MpoBaHHasA
» 390 » 590 4 5 6 7 8 9 10
TaBpoBoe c PyuHasa gyrosas 5 6 7 8 9 10 12
OAHOCTOPOHHUMMUIT\ = 0 0 -~ o 375
YIN0BbIMM LIBAMMU 4 5 6 7 8 9 10
MeXaHW3MpoBaHHasA

MpumeyaHusa

1 B KOHCTPYKLMAX M3 CTaNn C Npeaenom TeKkyyecTu cebilwe 590 H/mMMm?, a TakKe M3 Bcex ctaneit npu
TONWNHE 3nemeHTOB H6onee 80 MM MMHMMANBbHLIA KATeT LWBOB CAeAyeT NPUMHMMATb MO CheLManbHbIM

TEXHUYECKUM YCNTOBUAM.

2 B KOHCTpYKUMAX rpynnbl 4 MUHUMANbHbINA KaTeT OAHOCTOPOHHWUX YIN0BbIX WBOB C/eAyeT YMeHbLIATb
Ha 1 MM Npu TO/LWKMHE CBApUBAEMbIX 9N1eMeHTOB A0 40 MM U Ha 2 MM - NPU TONLWMHE IneMeHTOoB cBbiwe 40
MM.

B) pacyeTHas A/IMHa Yr/1I0BOrO WBa A0NXKHA bbiTb HE MeHee 4k U He meHee 40 mm;

r) pacyeTHas A/sMHa GNaHrOBOrO LWBa A0NXKHa ObiTb He 6onee 856¢ky, 3a UCKNOYEHNEM LIBOB, B
KOTOPbIX YCUNME AENCTBYET HAa BCEM MPOTAXKEHUM WBA (34ecb Bf - KO3DDULUMEHT, NPUHMMAEMDbIN
cornacHo Tabauue 39);

[1) pasmep Hax/IeCTKN A0/KEH BbITb HE MeHee NATU TONLWMH Hanbonee TOHKOro U3 CBapuUBaeMbixX
3/1eMEHTOB;

€) COOTHOLIEeHMe pa3MepoB KaTeToB YI/1I0BbIX WBOB cleayeT NPMHMMATh, Kak npasuo, 1:1; npu
Pa3HbIX TOJILMHAX CBapUBaEMbIX 3/1€MEHTOB AOMNycKaeTca MNPUHMMATb LWBbl C HepaBHbIMM
KaTeTaMu; NPu 3TOM KaTeTbl, MPMMbIKaloLue K bonee TOHKOMy M6o K Bonee TONCTOMY 3N1EMEHTY,
[O/KHbI YA0BNETBOPATb TPeboBaHMAM COOTBETCTBEHHO 14.1.7, a nnbo 14.1.7, 6;
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) yrnosble WBbI CAeAyeT BbINOAHATb C MJAaBHbIM NEPEXOAOM K OCHOBHOMY MeTanny B
KOHCTPYKLMAX, BO3BOAMMbIX B PaliOHaX C pacYeTHbIMM TemnepaTypamm HuxKe MUHYC 45 °C, a TakKe
B C/ly4aAx, Korga nnasHbl nepexon obecneyvBaeT NOBbIWEHWE PACYETHOrO COMPOTUBEHMA
YCTaNoCTN CBAaPHbIX COeAUHEHU.

14.1.8 [nAa yrnosbIxX WBOB, pa3mepbl KOTOPbIX YCTAHOB/AEHblI B COOTBETCTBUU C pacyeTom, AN
3/1IEMEHTOB M3 CTa/M C NpeaesoM TekyyecTn Ao 285 H/Mm? cneayeT, Kak npaBuno, NPUMEHATb
3NeKTpoaHble MaTepuansl, ya0BAETBOPAIOLWNE YCIOBUAM:

Rwf > Rwz - NpU MexaHU3NMpPOBaHHOM CBapKe;

1,1Rwz £ Rws < RwzB./8f - Npun py4HOW CBapKe;

Tabnunuya 39
Bua, ceapku npu 3HauyeHuns KoappuumneHTos B B, npu
AnameTpe CBapOYHOW HOPMaJIbHbIX PEXMMAX CBaPKKU 1 KaTeTax
NPOBOJIOKU CMJIOLWHOrO Monosenve wea  |KosdbduiyeHT LBOB, MM
ceyeHus
3-8 9-12 14-16 | cB.16
d, mm
ABTOMaTU4ecKasa npu d = B nopouky 6B 1,1 0,7
3-5
8, 1,15 1,0
HuxkHee 6 1,1 0,9 0,7
8, 1,15 1,05 1,0
ABTOMaTU4YECKaAn " B nopouky 6 0,9 0,8 0,7
MeXaHM3MpPOBaHHaA npu
d=1,4-2 8. 1,05 1,0
HuxHee, 6B 0,9 0,8 0,7
rOp130HTaNbHOE,
BepTMKaJibHOe 6. 1,05 1,0
PyyHas 7 B nopouky 6B 0,7
MEXaHM3MpPOBaHHaAA Npwu
d < 1,4 nan nopoLuKoBomn HuHee, 6. 1,0
NPOBONOKOIH rOpM30HTaNbHOE,
BEPTUKANbHOE,
NoTO/I0YHOE

ANA 3N1€MEHTOB M3 CTa/v C NpPeAenoM TeKydecTu ceblwe 285 H/Mm? gonyckaeTtca NpUMeHATb
3/1eKTPOAHbIE MaTepuanbl, YA0BNETBOPAIOWME YCAOBUIO Rw, < Rwi < Rw: B:/6f (3aecb Bf n B; -
KO3pPULMEHTbI, 3aBUCALLME OT TEXHONIOTMMN CBAPKM U KaTeTa LWBa M onpeaensemble no Tabavue 39).
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14.1.9 OQHOCTOPOHHME YrAoBble WBblI B TAaBPOBbIX COEAMHEHUAX SNEMEHTOB W3 CTaau ¢
npesenom Tekydectn Ao 375 H/MMm?, Kak npasBuio, cneayer NPUMEHATb B KOHCTPYKLMAX,
3KCMyaTUPyeMbIX B HearpeccMBHOW WMAuM cnaboarpeccuMBHol cpede (KnaccuduKkauma no CHull
2.03.11) B oTan/MBaeMblX MOMELLEHUAX:

ANA NPUKPENIEHUA NMPOMEXKYTOUHbIX pebep KeCTKOCTM U Anadparm - B KOHCTPYKUUAX BCEX
rpynn, KPOMe KOHCTPYKLUMM rpynnbl 1, paccumTbiBaEMbIX HA YCTaNOCTb;

AN1A NOACHbIX LBOB CBAPHbIX ABYTAaBPOB - B KOHCTPYKLMAX rpynn 2 u 3 (Kpome 6anoK ¢ yC10BHOM

TMOKOCTBIO CTEHKM ) NPU TONLWMHE CTEHKM tw B KONIOHHAX U CTOMKax 4o 12 mm 1 B
6ankax 4o 10 MM, Npu BbINONHEHMM LIBOB MEXaHM3NPOBAHHOM CBApPKOM C KaTeTom LWBa k> 0,8tw/6f,

npu 3sToM cneayeT yunTbiBaTb TpeboBaHmua 15.3.3 1 15.5.5;
ON1A BCEX KOHCTPYKTUBHbIX 91€MEHTOB - B KOHCTPYKUMAX rpynnbl 4.

KateTbl 0A4HOCTOPOHHUX LIBOB CAeAyeT NMPUHMMAaTb MO pacyeTy, HO He MeHee YKa3aHHbIX B
Tabnuue 38.

OAHOCTOPOHHME Yr/I0BbIE LWBbI HE CneayeT NPUMEHATb B KOHCTPYKLUMAX 34aHUIA U COOPYIKEHUN,
OTHOCALLMXCA K | ypOBHIO OTBETCTBEHHOCTM, BO3BOAMMbIX B palloHaX C CEMCMUYHOCTbIO 8 6anios u
Bbllle, B pallOHaxX C pacyeTHoM TemnepaTypoi HuKe muHyc 45 °C, B KOHCTpyKumax rpynn 1, 2, 3 B
30aHMAX C KpaHaMK pexkumoB paboTbl 7K (B Lexax meTannypruyeckmx nponssoacts) v 8K, a Takke
B 6a/IKax U pUrenax paMHbIX KOHCTPYKLUMI, paccymMTbiBaeMbIX COracHo TpeboBaHuam 8.2.3, 8.2.6 U
8.2.7.

14.1.10 MpepbIBUCTbIE YrIOBble CBapHble LWBblI AOMNYCKAeTCA MPUMEHATb MPU CTaTUYEeCKOM
Harpyske npu M36bITOYHOM Hecywen cnocobHOCTU HenpepbIBHOIO WBa MUHMMANBHOTO pasmepa
ANA COeANHEHUIN B KOHCTPYKUMAX TPYNMbl 4, @ TaKXKe B PEKOHCTPYMPYEMbIX KOHCTPYKUMAX rPynnbl
3, B palioOHax, KPOMe MMEOLLMX PAaCcYeTHYIO TemnepaTypy HUKe MUHYC 45 °C, n akcnayaTupyemblix B
HearpeccuBHbIX MM cnaboarpeccnBHbIX Cpesax.

Pa3mepbl CBApHOrO LWBa A0MKHbI COOTBETCTBOBATb TpeboBaHUAM 14.1.7.

PaccTtosiHMe s mexAay Yy4aCTKaMW CBapHbIX WBOB (PUCYHOK 19), KakK NpaBWOo, He AO0NXKHO
npeBblWaTb 04HOro U3 3HadyeHun: 200 MM, 12tmin B CKATOM 3nemeHTe (tmin - TOALWMHA CaMOro
TOHKOIO M3 COeaMHAEMbIX 3N1eMEHTOB), 16tmin B PACTAHYTOM 31eMeHTe. B KOHCTpyKLmAX rpynnbl 4
paccTosHMe s aonyckaeTca yseanunTb Ha 50 %.
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d - B HaXN1eCTo4YHOM coeanHeEHNN; 6-8 TaBpoBOM coeagnHeHUn

PucyHok 19 - Cxema npepbIBUCTbIX YIN10BbIX CBAPHbIX LWBOB

MpW HaNoXKeHMM NPEpPbLIBUCTOTO LWBA CneayeT NpeaycMaTpMBaTh WOB NO KOHLAM COeANHAEMbIX
YyacTen 3/1eMeHTOB; A/INHA w1 3TOTO LWBA B 3/1€MEHTaX COCTaBHOIO CEYEHMA U3 NNACTUH A0XKHA BbITb
He meHee 0,75b, rae b - wnpuHa 6onee y3KoW U3 coegMHAEMbIX NAACTUH.

14.1.11 YrnoBble CBapHbie LIBbI, PACMONOKEHHbIE MO MEPUMETPY OTBEPCTUIA UAM Npopes3en,
[,0MNyCKaeTcA NPUMEHATb B HAXNECTOYHbIX COeAMHEHUAX B CNYYHAAX, NpeayCMOTpeHHbIX 14.1.10, ana
nepegavym ycunmMin B NAOCKOCTU Hax/IeCTKM, NPenoTBPALLEHNA NOTEPU YCTOMYMBOCTU IN1EMEHTOB
HaX/N1eCTKN NN KOHCTPYKTUBHbIX COeANHEHMNIN 3/IEMEHTOB.

14.1.12 Npo6oyHble WBbI, 3aN0AHAOWME HAaNAaB/AEHHbIM METaIZIOM BCO NAOLWAAb KPYI/bIX UK
LLeNeBblX OTBEPCTUI, AONYCKaeTcs MPUMEHATb B  HaXNECTOYHbIX COEAMHEHMAX B CAyYanX,
npeaycMoTpeHHbix 14.1.10, TONbKO AAA NpeaoTBpalleHMa MNOTePU YCTOMUYMBOCTM 3/1EMEHTOB
HaXNeCTKN NN ANA KOHCTPYKTUBHbIX COEAUHEHUN 31EMEHTOB.

TonwuHa npoboyHOro WBa AOMKHA ObiTb: HE MeHee TO/WMHbI t MPOCBEPNEHHOro WAU
NPOpPEe3aHHOro 3/IeMeHTa, HO He 6osiee 16 mm; He meHee 0,1 gAnHbI Npopesun NMbo 3HaveHuit 0,45d
nnn 0,45b (roe d v b - AMameTp OTBEPCTUA U LUMPUHA NPopesn, paBHble d2t+ 8 MM b >t + 8 mm).

PaccToaHMe mexay LeHTpamm OTBEPCTUIA AU NPOAO0AbHBIMM OCAMU NPOPE3eit A0NXKHO bbITb He
meHee 4d nnun 4b.

14.1.13 NpumeHeHMe KOMBUHNUPOBAHHbIX COEANHEHUI, B KOTOPbIX YaCTb CABUTAIOLLErO YCUAUA
BOCNpPUHUMaETCA GPUKLMOHHBIM COeAMHEHNEM, @ YacTb - CBAPHbIMK LIBAMW, AOMNYCKAETCA Npu
YCNI0BWUM, YTO CBAPKa BbINOJIHEHA NOCAE 3aTAXKN OONTOB Ha pacyeTHOe yCuUaMe U ¢ nocaeayoLen
NX AOTAXKOM B C/ly4ae HeobxoaMmocCTu.
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PacnpeaenexHve ycunua mexay OpUKLMOHHBIMM M CBAPHbIMW COEAMHEHWAMM [0MNyCcKaeTca
NMPMHMMaATb NPOMOPLMOHANBHO UX HECYLLMM CNOCObHOCTAM. MpUMeHeHUEe B KOMBUHUPOBAHHbIX
coeanHeHnax 60nToB 6€3 KOHTPONMPYEMOTO HATAXKEHNA HE AONYCKAETCA.

14.1.14 PacyeT CBapHbIX CTbIKOBbIX COEAMHEHUI NPU AeNCTBUK oceBoM cunbl N, npoxoaslien
yepes LEHTpP TAXKECTU CoOeANHEHMA, CAeAYET BbINOHATL N0 dopmyne

N/(thwRuwyye) < 1, (175)

roe t - HaumeHbLaAa U3 TOJIWKH coeaANHAEMbIX 3/1€eMEHTOB;

lw - pacyeTHaa A/MHA WBA, PaBHaA MOJIHOW ero A/IHe, YMEeHbWEHHOM Ha 2t, UAM NONHOM ero
AIMHE, eCN KOHUbI LWBA BbiBEAEHbI 3@ Npeenbl CTbIKa.

Mpu pacyeTe CBAPHbIX CTbIKOBbIX COEANHEHUI SNEMEHTOB U3 CTaNM C OTHoweHuemM Ru/yu > Ry,
3KCNayaTauma KOTOPbIX BO3MOXHA U NOCAe AOCTUXEHMA MeTanloM Npeaena TeKy4ecTH, a TaKke ns3
CTanu c Npeaenom Teky4ectu Ry, > 440 H/mm? B dopmyne (175) BmecTo Ruy cneayeT NpUHUMaTh
Rwu/Vu-

PacyeT cBapHbIX CTbIKOBbIX COEAMHGHMH BbIMNOJIHATb HE Tpe6yeTCF| npu NpUMeHEHNN CBAPOYHbIX
MaTepuanioB COr/1acHO NPUNOXKEHUIO [, NONHOM NpoBape coegnHAEMbIX SNEeMEHTOB U ¢M3W~leCKOM
KOHTpPOJ1e Ka4eCTBa COEAMHEHMVI npu pacTa>XeHuu.

14.1.15 CBapHble CTbIKOBble COeAMHEHMSA, BbINOJHEHHbIE 63 GU3NYECKOro KOHTPOJIA KayecTBa,
npu OA4HOBPEMEHHOM AENCTBMM B OAHOM M TOM K€ CEYEHWM LWBA HOPMAJIbHbIX Owx U Owy W
KacaTe/IbHbIX Twxy HANPAXKEHUIN cnegyeT NPoBepsaTb No dopmye (44), NPUHMUMAA B Hel

Ox = Owx, Oy = Owy, Txy = Twxy, Ry = Rwy.

14.1.16 PacyeT cBapHOro CoOeANHEHUA C Yr/I0BbIMW WBaMM Npu AeNcTBUK cunbl N, npoxoaAaLLen
yepes LEeHTP TAXKECTU COeAMHEHUA, CnefyeT BbIMONHATL Ha cpe3 (YC/NIOBHbIW) MO O4HOMY U3 ABYX
ceyeHu (pucyHok 20) no popmynam:

(176)

(177)

roe lw - pacyeTHas ANMHA WBOB B CBAPHOM COEAUHEHWUW, paBHAsA CYMMApPHOW AJIMHE BCEX ero
YYaCTKOB 3@ BblYETOM MO 1 CM Ha KaXX40M HENPEPbIBHOM y4acTKe LWBa;

8f, B; - KoaddnuneHTbl, NPUHUMaemble no Tabauue 39.
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1 - no metanny wea; 2 - N0 MeTanny rpaHuLbl CAaBAEHMA

PucyHoK 20 - Cxema pacuyeTHbIX Ce4YeHUiA CBApHOro coeAMHEeHUA C YIN0BbIM LLBOM

14.1.17 PacyeT CBapHbIX COEAMHEHWN C YrNOBbIMW LWBAMW MpPU AEUCTBUM MOMeHTa M B
NNIOCKOCTU, NepneHANKYNAPHOM MJIOCKOCTM PaCnoONOXMeHMA LWBOB, CneAyeT BbIMONHATb HA cpes
(ycnoBHbIN) No ogHOMY 13 ABYX CEYEHUI (CM. pUCYHOK 20) no popmyniam:

no meTanny wea

M/(WiRwsye) < 1; (178)

no MmeTanny rpaHnuybl cnaasaeHnA

M/(W:Rwzye) < 1, (179)

roe Wf n W; - MOMeHTbI CONPOTUB/IEHNA PAaCYETHbIX cevyeHuni CBapHOro coeagnHeHA Nno metanny
wBa U N0 MeTaNnNy rpaHULUbl CNaaBAeEHUA COOTBETCTBEHHO.

14.1.18 PacuyeT cBapHOro COeAMHEHWA C YrAOBbIMM LWIBaMWU NPU AENCTBUM MOMeHTa M B
NNIOCKOCTM PACMOIOKEHNS STUX LUBOB CAeAyeT BbIMNONHATb Ha cpe3 (YCNAOBHbIM) NO 04HOMY M3 ABYX
ceyeHun (cm. pUcyHoK 20) no dopmynam:

no meTanny wea

(180)

no MeTanny rpaHnubl cnaasaeHnA

(181)

roe x vy - KoopamHaTbl TOYKM CBApPHOro coeaMHeEHUs, Hanbonee yaaneHHoM OT LEHTPA TAXKECTH
O pacyeTHOro ceYeHmn 3Toro coegmMHeHus (PUCYHOK 21);

/fx, /fy - MOMEHTbl MHEpPUMU pPaCHETHOro ceyeHunA CBapPHOro coeamMHeHUA NOo MeTanny uWBea
OTHOCUTENbHO €O INaBHbIX OCEN X - X U y -y COOTBETCTBEHHO,

I2x, Iy - TO XKe, N0 MeTanNy rpaHuLbl CNAaBAEHMUA.
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PucyHok 21 - PacyueTHaa cxema CBapHOro coeauHeHus

14.1.19 MNpwu pacyeTe CBapHOro COeAMHEHMUA C YI/I0BbIMU LBAMUW Ha OAHOBPEMEHHOE AeNcTBME
npoaonbHoi N 1 nonepeyHon V cun 1 momeHtTa M (CM. PUCYHOK 21) AOMKHbI BbiTb BbIMNOMHEHbI
ycnosus

T/ (Rwve) £ 11 T/ (Rwzye) < 1, (182)

rOe Tf U T, - HAaNPAXKEHMUA B TOYKE PACYETHOIO CEYEHUS CBAPHOMO COeAMHEHUNA MO METaNNy WBa U
Mo MeTanNy rpaHuLbl CNIaBAEHMA COOTBETCTBEHHO, onpeaenaemblie No ¢opmyne

(183)

14.1.20 HaxnecTo4Hble coegMHEHUSA 3N1EMEHTOB TONLLMHON A0 4 MM AOMYCKAEeTCA OCYLLECTBAATD
TOYEYHbIM LUBOM [YroBOI CBAapPKOW CKBO3HbIM MPOMNAABAEHMEM; NPU STOM HECYLLYIO CNOCOBHOCTb
O4HOM TOUYKM cneayeT NPUHUMATL PAaBHOM MeHbLIEMY M3 ABYX NPeAebHbIX 3HAYEHUIA:

npu cpese

Ns = 0,28d2Ruun; (184)

npw BbipbiBe

Nt= BdtRun, (185)

roe d - AMamMeTp TOYEYHOTO LWBA B MIOCKOCTU COEAMHSIEMbIX 9/1IEMEHTOB, NMPUHUMaeMbI no FTOCT
14776;

npu npumeHeHun cnocoba cBapku, He NpeaycMoTpeHHoro [OCT 14776, 3Ha4YeHue d cneayet
cornacosblBaTb U MPUHMMATb B YCTaHOBIEHHOM MopAaKe;
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6 = 1,1 npu cBapKe 31EMEHTOB PaBHOM TO/LMHbI;

6 = 1,9 npu cBapKe 31EMEHTOB C Pa3HbIMM TO/ILLMHAMMU, OTANYAOLWMMUCA B 2 U Bosee pasa; npu
MeHbLUEM OTNIMYUN B TO/ILLMHAX 3HaYeHUe B cneayeT NPUHMMATbL NO MHTEPNONALMK;

t - MeHbLlaA 13 TO/ILLMH CBAapMUBAEMbIX 31€MEHTOB.

14.2 BoJToBbIE COeANHECHHUSA

14.2.1 Ana 60NTOBbIX COEAUHEHUA 3NEMEHTOB CTa/IbHbIX KOHCTPYKUMWA cnepyeT NPUMEHATb
H60NTbl COrNacHO NPUNOXKEHUIO [,

14.2.2 bonTbl cneayeT pasmeltaTtb coriiacHo TpebosaHuAm Tabanubl 40, NPU 3TOM B CTbIKax U B
y3/1aX HAa MUHUMaNbHbIX PACCTOAHMUAX, @ COEAUHUTENbHbIE KOHCTPYKTUBHbIE BONTLI, KaK NpaBuno,
Ha MaKCMMaNbHbIX PACCTOAHUAX.

Mpw NPUKPENNIEHMM Yrosika O4HOW NOJIKOW BONTamM, pa3meLLaeMbiMM B LLAXMATHOM NOPAAKE,
oTBepcTue, Hanbonee yaaneHHoOe OT ero KOHUa, cleayeT pasmelaTtb Ha pucke, bavkanwen K
0OYLLKY.

[onyckaeTcs Kpenutb 3N1eMeHTbl 0 AHUM 6onTom.

14.2.3 bonTbl KNacca TO4HOCTM A cnefyeT NPUMEHATb ANA COEAUHEHUN, B KOTOPbIX OTBEPCTUA
NPOCBepPNEHbl HAa MPOEKTHbIM AMaMeTp B COOpaHHbIX 31emeHTax, AMbo No KOHAYKTOpam B
OTAEeNbHbIX 3/IeMeHTax M AeTanax, 1Mbo NpocsepaeHbl MAM NPOAABAEHbl HA MEHbLUUIN ANAMETP B
OTAEeNbHbIX AEeTaNAX C NOC/NeAylolen pPaccBep/sOBKON A0 MPOEKTHOro guMameTpa B COBpaHHbIX
3N1eMeHTax.

BonTbl KnaccoB TOYHOCTM B B MHOroboNTOBbIX COEAMHEHMAX CcnepyeT MNPUMEHATb ANA
KOHCTPYKLUMIA U3 CTaNn C NpeaesioM TeKydecTn 4o 375 H/mm?.

B coeanHeHusx, rae 60nTbl paboTatoT NPenMyLLECTBEHHO HA PACTAXKEHME, KaK NpaBuno, cneayet
NPUMEHATb 6ONTbI KNAaCcCOB TOYHOCTU B MM BbICOKONPOUHbIE.

14.2.4 bonTbl, UMmetloLWwmMe No AIMHE HEHAapPEe3aHHOM YacTW Yy4aCTKM C PAa3/IMYHBIMKU SMaMETPaAMMU,
He cneayeT NPUMEHATb B COEANHEHMAX, B KOTOPbIX 3TM 60aTbl paboTatoT Ha cpes.

14.2.5 Pe3bba 60nTa, BOCMPUHMMAIOLLEFO CABUralOLLEE YCUINE, B 3N1EMEHTaX CTPYKTYPHbIX
KOHCTPYKLMIA, ONOP TMHUI dNeKTponepeaaym u OTKPbITbIX pacnpeaenntenbHblX YCTPOMCTB, @ TaKKe
B COEAMHEHMAX NPU TONLWMHE HAPYXKHOrO 3n1emMeHTa A0 8 MM AO0/IKHA HaxoauTbCA BHE NakeTa
COeANHAEMbIX 31EMEHTOB; B OCTa/ibHbIX CAy4yaax pe3bba 60nTa He [O0NKHA BXOAUTb Braybb
oTBepcTnA Honee 4yem Ha NONOBUHY TONLLUNHBI KPAMHErO 31€MEHTA CO CTOPOHbI FaMKK UK CBblLe 5
MM.

14.2.6 YcTaHoBKy wanb Ha 60nTbl cneayeT BbINOAHATL cornacHo TpebosaHnam CHul 3.03.01.
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B pacueTHbIX coefnHeHUaXx ¢ 6oNTaMMU KNaccoB TOYHOCTM A 1 B (33 MUCKtOYEeHMEM KpensieHuA
BCMOMOraTeIbHbIX KOHCTPYKUMI) cnepyeT npeaycmaTpuBaTb Mepbl NMPOTUMB CaMOOTBUHYMBAHUA
raek (MOCTaHOBKA NPYXWUHHbIX WAN6, BTOPbLIX raek n ap.).

Tabnuuya 40
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XapaKTepMCTMKa PaccToAHNA N npeaena TeKy4eCtn coegnHAaemblxX

Pacctosanue npun pasmeleHnn

3NEeMEeHTOB 6ontos
1 PacctosHMe mexay UeHTpaMu oTBepCTuii ans 6ontosB B ntobom
HanpaB/ieHUM:
a) MMHUMaNbHOE:
npu Ry, < 375 H/mm? 2,5d
npu Ry, > 375 H/mm? 3d
6) MaKcMManbHOe B KpalHUX pagax Npu oTCYTCTBUM OKAMMAAIOLLUX 8d wnn 12t
YFOJIKOB NMPW PACTAXKEHUN U CHATUM
B) MAKCMMaNbHOE B CpeaHUX pAOAX, a TAKKe B KpalHUX pAagax npu
HaNNYUM OKAUMAAIOLLMX YTONKOB:
Npw pacTAXKeHUu 16d nnu 24t
npu cKatnm 12d nnun 18t
2 PaccTosiHMe OT LLeHTpa 0TBepCTMA AnA 6oATa A0 KpasA SnemMeHTa
a) MMHUManNbHOE BAO/b YCUNUA:
npu Ryn < 375 H/mm? 2d
npu Ry > 375 H/mm? 2,5d
6) TO }Ke, monepekK ycunus:
npu 06pesHbIX KPOMKaX 1,5d
NPW NPOKATHbLIX KPOMKaX 1,2d
B) MaKkcumaJsibHoe 4d vnn 8t
r) MMHUMAaNbHOE BO QPUKUMOHHOM coeaMHEeHUN Npu Ntobon Kpomke 1,3d
1 NtoboM HanpaBAEHUN YCUAUSA
3 PacctoAHME MWHMMaNbHOE MeXAy LEHTpamMu OTBEepCTU BAONb u+1,5d

ycunnna gna 6OJ'ITOB, pa3mellaembiX B LULaXMaAaTHOM nopAaKe
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Ob6o3Ha4veHus, npuHamele 8 mabauye 40:

d - anameTp oTBEpcCTUA Ana 6onTa;

t - ToNWmMHa Hanbonee TOHKOTO HapyXKHOro 3/1EMEHTa;

U - paccTonaHMe NonepeK yCUnusa mexkay psaaamm oTBepCTUil.
MpumeyaHusa

1 mameTp oTBEpCTMI ceayeT NpMHMMaTh: AnA 6oATOB Knacca TouyHocT A d = dp; ana 6onToB Knacca
TOYHOCTM B B KOHCTpyKumsax onop B/, OPY u KC d = dy + 1 MM, B ocTanbHbIX caydanax d = dp + (1; 2 unm 3 mm),
rae dp - anameTp bonta.

2 B 04HOB6ONTOBbIX COEAMHEHUAX 3/1EMEHTOB peLleTKM (PacKkocoB M Pacrnopok), Kpome NOCTOAHHO
paboTaloWMX HA PaCcTAXKEHMeE, NPU TOAWMHE 3N1eMEHTOB A0 6 MM M3 CTasn C Npesesom Tekyyectu go 375
H/MM? paccTosHMe OT Kpasi 31eMeHTa [10 LeHTpa OTBEPCTMA BAO/b YCUAUA A0MNyCKaeTca npuHumaTthb 1,35d
(6e3 gonycka Npu M3roTOBAEHWU 3/1EMEHTOB B CTOPOHY YMEHbLUEHMA, O YeM AO0/KHO 6biTb YKasaHo B
npoekTe).

3 Mpu pasmeleHnn 6ONTOB B LLAXMATHOM NOPsAAKE HA PACCTOAHUM, HE MeHee YKa3aHHoro B nos. 3,
CeyeHue anemeHTa A, cnesyet onpepensTe C y4eToM 0cnabneHnn ero OTBepPCTUAMM, PACMONOKEHHbIMMU B
0AHOM ceyeHuM nonepek ycuama (He no 3ursary).

14.2.7 Ha cKoweHHbIX MOBEPXHOCTAX COEANHAEMbIX AeTanen U 3/1eMeHTOB (BHYTPEHHME rPaHu
NOJIOK ABYTaBPOB W LIBENIEPOB) MO FOJIOBKM BONTOB UM FAaKM creayeT YCTaHaBAMBATb KOCble
Wwamnbbl.

14.2.8 [ilnameTp oTBEPCTUA AN BONTOB B 3N1€MEHTAX M3 NpoKaTa A0/IKEH COOTBETCTBOBATbL [OCT
24839 1 npumeyaHuio 1 Tabamupbi 40.

14.2.9 PacyeTHOE ycuane, KOTOPOE MOXKET BbITb BOCMPUHATO OAHUM 6ONTOM, B 3aBUCMMOCTU OT
BMa HanpsXXeHHOro CoOCTOAHMA cneayeT onpeaenaTb No Gpopmynam:

npu cpese
Nbs = RosAbnsybyc; (186)
NPy CMATUN
Nbp = RopdbZtysyc; (187)
Npv pacTaXeHun
(188)

Nbt = RotAbnYe,

roe Rbs, Rbp, Rbt - pacyeTHble CONPOTMBAEHMA OAHOBONTOBbIX COEANHEHNN;
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Ap V1 Apn - NNOLWAAN CEYEHUNI CTEPKHA BonTa BpyTTO M Pe3bboBOI YAaCTN HETTO COOTBETCTBEHHO,
NPUHUMAEMbIe COrnacHo Tabaumue .9 npuaoxKenua r;

Ns - YNCNO PacYeTHbIX cpe3oB ogHoro 60nTa;
dp - HapY»KHbI AMaMETpP CTep:KHA 60oNTa;

2t - HavmeHblaa CYMMapHaA TOJIWMHA COefMHAEMbIX 3/1EMEHTOB, CMWHAaeMblX B OLHOM
HanpasaeHWN;

Ve - KoadPULMEHT ycoBuit paboTbl, onpegensemblii no Tabauue 1;

Vb - KoadduumMeHT ycnosuit paboTtbl 6ONTOBOro coeanHeHUA, onpeaensaembiii no Tabanuye 41 u
NnpUHUMaemblit He 6onee 1,0.

14.2.10 Mpw pelictBumM Ha 6onToBoe coeauHeHne cunbl N, NPOXodsALLEN Yepes LEeHTP TAXKECTU
coeguHeHus, pacnpeaeneHune 3To cunbl mexay 6ontamu cnegyet NPMHMMATbL PaBHOMEpPHbIM. B
3TOM C/ly4yae Koin4ecTso 60ATOB B cOeANMHEHUN ceayeT onpeaenaTb no ¢opmyne

n 2 N/Nb,min, (189)

roe Np,min - HAUMeHbLee M3 3HaYeHU Nps AN Npp, NM60 3HaAYeHUe Npt, BbIMUCNIEHHOE COTNAacHO
TpeboBaHmAM 14.2.9.

B cnyyanx Koraa B CTbiKe paccTofHue | mexay KpaliHMumn 6oaTamu BAO/Ib CABUMAOLLETO YCUAUSA
npesbliwaetr 16d, 3HayeHne n B dopmyne (189) cneayeT yBennuMBaTb MNyTEM [AENEHUA Ha
KoadpduumeHT 8 = 1 - 0,005 (//d - 16), npuHMMaembli paBHbIM He MmeHee 0,75. 3To TpeboBaHMe He
pacnpocTpaHAeTca Npu AEWCTBUMM YCUAMA NO BCEW ANMHE coeaMHEHMA (Hanpumep, B NOACHOM
coeiIMHEHUN Banku).

14.2.11 NMpw peicTBnn Ha 6ONTOBOE COEANHEHME MOMEHTA, BbI3bIBAOLLETO CABUM COEANHAEMbIX
9/1IEMEHTOB, pacnpeeneHne ycuamih Ha 60nTbl cnegyeT MPUHMMATL  MPOMOPLMOHANBHO
PaCCTOAHMAM OT LeHTPa TAMKECTU CoeANHEHNA A0 paccmaTpuBaemoro 6onTa.

Ycunume B Hanbonee Harpy>KeHHOM 604Te Np,max HE A0KHO NPEBbLIWATL MEHbLLErO U3 3HAYEHN
Nps nnn Npp, BbIMMCNEHHDBIX cOrnacHo TpeboBaHnam 14.2.9.

14.2.12 MNpun oAHOBpPEMEHHOM AelCTBUM Ha 60ONTOBOE COeAMHEHME CUAbl U MOMEHTA,
AeNCTBYIOLWMX B O4HOM NNOCKOCTU U Bbi3blBatOLWMX CABUT COEAMHAEMbIX 3/IEMEHTOB, 60NTbl cieayeT
NpPoBepATb Ha paBHOAENCTBYOWEE ycuame (B Hanbonee Harpy>KeHHoOM 6onTe, KOTOPOe He AOKHO
NpPeBbIWaTb MeHbLEro U3 3HaYeHUn Nps AN Npp, BbIYMUCNEHHbIX COrTacHO TpeboBaHuam 14.2.9).

Tabnuuya 41
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XapaKTepucTmka Mpeagen
TeKyyectu Ry, 3HauyeHue
CTanu Ko3dpdurumeHTa
60}1TOBOFO HanpAxXeHHOoro coeanHAEeMbIX 3Hauenma a/d’ S/d
coeguHeHus COCTOAHUA 3/1EMEHTOB, Vb
H/Mmm?
OpHobonToBoe, Cpes - - 1,0
6ont K/accos
TouHocTv A, B mau CmaTtue o 285 1,5<a/d<2; 0,4a/d +0,2
BbICOKOMPOYHbIN 135<a/d<15 a/d-07
Cs. 285 go 375 0,5a/d
0,67a/d - 0,25
Cs. 375 a/d>2,5 1,0
MHorobontosoe, Cpes - - 1,0
60nThbI Knacca
TOYHOCTH A CmaTtue o 285 1,5<a/d<?2 0,4a/d + 0,2
2<s/d<2,5 0,4s/d
Cs. 285 go 375 0,5a/d
0,5s/d - 0,25
Cs. 375 a/d=2,5 1,0
s/d>3 1,0

Ob6o3Ha4yeHus, npuHamele 8 mabauue 41:

a - paccTosaHWe BAO/b YCUAUSA OT Kpas 3eMeHTa 40 LLeHTpa banKalilero oTeepcTus;
S - paccTonaHUe BAOJIb YCUAUS MeXAY LLeHTPaMM OTBEPCTUI;

d - puameTp oTBEpCTUA g5 BonTa.

NMpumeyaHua:

1 Onna pacyeta MHOrob60ATOBOrO COeAMHEHMA Ha cpe3 U CMATUE Npu BoATax Kaacca TOYHOCTU B, a Takke
NpY BbICOKOMPOUHbIX 6oNTax 6e3 peryiMpyemoro HaTAXKeHUA Npu BCeX 3HaYeHUAX npeaena Tekydectm Ry,
CTanu coeaAnHAEMbIX 3/1eEMEHTOB 3HauYeHUA KoadbduumneHTa yp Cneayet yMHoXKaTb Ha 0,9.

2 ina pacyeTa MHOrobonToBoro coegunHeHunA Ha cmATune cnegyet NnpnHMMaTb 3Ha4eHue yp, MeHbLIEE U3
BblYNCZIEHHbIX NPU NPUHATbLIX 3HaYEeHUAX d, a,s.
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14.2.13 Npun ogHOBPEMEHHOM AENCTBUM HA BONTOBOE COEAMHEHUNE YCUIUIA, BbI3bIBAOLLMX CPE3
N pacTaykeHue 6ONTOB, Hanbosee HaNPAXKEHHbIN BOAT, HapaAy € NposBepkoi no ¢dopmyne (188),
cnepyet npoBepATb No dopmyne

rae Ns n Nt - yewnus, genctaytowme Ha 60nT, cpesbiBatoLee M pacTArMBatoLee COOTBETCTBEHHO;
Nbs, Npt - pacyeTHble ycunua, onpeaensemble cornacHo tpebosaHmam 14.2.9.

14.2.14 B KpennaeHuAax OAHOr0 3/eMeHTa K Apyromy u4epe3 rMpoOKAagKM WAU  UHble
NPOMEKYTOUHbIE 3/1IEMEHTbI, @ TaKXe B 3/1eMeHTax C OAHOCTOPOHHEW HAKNAAKOM KOAM4ecTBO
601TOB NO CPAaBHEHUIO C pacyeTom ceayeT yBennymsaTb Ha 10 %.

MpWn KpenneHUsaxX BbICTYMalLWMX MONOK YrO/IKOB WAW LUBENNEPOB C MOMOLLBbIO KOPOTbILIEH
Konnyectso 60NTOB, NPUKPENAAIOLWMX KOPOTbIW K 3TOM MOMKE, MO CPAaBHEHUIO C pe3ynbTaTom
pacyeTa cneayeT yBenmumsatb Ha 50 %.

14.2.15 ®dyHpameHTHble (aHKepHble) 6oNTbI cneayeT NPoBepsaTb cornacHo TpebosaHMAm CHuM
2.09.03.

14.3 @pukunoHHbIe coeANHEHUs (HA 001TaX C KOHTPOJIHUPYEMBbIM HATSKEHHEM)

14.3.1 ®pUKUMOHHbIE COEAMHEHUA, B KOTOPbIX YCMAMA NEPefalnTcA Yepe3 TPeEHMe,
BO3HMKAlOLLEE NO CONPUKACAKOLWMMCA MNOBEPXHOCTAM COEAMHAEMbIX 3/1IeMEHTOB BCAeACTBME
HaTAXeHMA BbICOKONPOYHbIX 6ONTOB, creayeT NPUMEHSATD:

B KOHCTPYKUMAX M3 CTa/M C npeaenom TekyyecTu cebiwe 375 H/mMm? 1 HenocpeacTBEHHO
BOCNPUHUMAIOLLNX NOABUNKHbIE, BUOPALIMOHHbIE U APYr1e AMHAMUYECKUE HATPY3KM;

B MHOrob60nTOBbIX coegnHeHunAax, K KOTOpbiM nNpeabABNAKOTCA MOBbILWEHHbIE TpeﬁoBaHMﬂ B
OTHOWEHNN OrpaHN4YeHNnA Ll,ed)OpMaTVIBHOCTM.

14.3.2 Bo GPUKLMOHHbBIX COEAUHEHUAX CeayeT NPMMeHATb 60ANTbI, ralikn 1 Wwalbbl cornacHo
TpeboBaHuAM 5.6.

BonTbl cneayeT pasmewatb coriiacHo TpeboBaHMAm Tabanubl 40.

14.3.3 PacyeTHOe ycuane, KOTOpPOe MOXKET ObiTb BOCMPUHATO KaKAoM M/IOCKOCTbIO TPEHUs
9/1EMEHTOB, CTAHYTbIX OAHUM BbICOKOMNPOYHbIM BONTOM, CieayeT onpenenats no ¢opmyne

Qbh = RonAbnlt/ Vi, (191)

roe Rph - pacyeTHoe CONpPOTUBNEHME PaCTAXKEHWIO BbICOKOMPOYHOro 6onTa, onpegensemoe
cornacHo TpeboBaHUAM 6.7;

Apn - NNOWAAb cevyeHns 6onTa no pesbbe, NpMHMMaeMas CornacHo Tabauue .9 npunoxKeHua r;
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U - KO3OODULMEHT TPEHUA, MPUHMMAEMbIM NOo Tabanue 42;
Vh - KO3GPULMEHT, NPUHMMaEMBbIN No Tabaunue 42.

14.3.4 Npwn genctemm Ha GPUKLMOHHOE coegmHeHne cubl N, Bbi3bIBAKOLLEN CABUT COEANHAEMbIX
3N1€MEHTOB N NPOXOAALLEN Yepes LLEeHTP TAXKECTU CoegMHEHMA, pacnpeseneHme 3TON CUbl MeXay
bontamu cnegyet NPMHUMATbL PpaBHOMEpPHbIM. B 3TomM c/iydyae KonmyectBo 60ATOB B COEAUMHEHWUM
cneayet onpeaensats no popmyne

n > N/(QpnKybye), (192)

roe Qpn - pacyeTHoe ycunue, onpegensaemoe no dopmyne (191);
K - KOIMYECTBO NJIOCKOCTEN TPEHMA COeANHAEMbIX 3/IEMEHTOB;
Ve - KO3pPULMeHT ycnosuii paboTbl, NpUHMMaembIit No Tabanue 1;

Vb - KO3pPUUMEHT ycnoBuin paboTbl GPUKLUMOHHOTO COEAMHEHUSA, 3aBUCALLMIA OT KOIMYECTBA N
6onTOB, HEOHXOAMMbIX AN BOCMPUATUA PACYETHOrO YCUINA, N MPUHUMAEMbIN PaBHbIM:

0,8 npnn<5;
0,9npn5<n<10;
1,0 npu n 2 10.

14.3.5 MNpu penctBun Ha OGPUKUMOHHOE COEAMHEHWE MOMEHTa WAU CUAbl U MOMEHT],
BbI3bIBAIOLLMX CABUT COEANHAEMbIX 31EMEHTOB, pacnpeaeneHne ycununin mexay 6ontamu cnegyet
NPUHUMATb COTNACHO yKasaHmam 14.2.11 1 14.2.12.

Tabnuuya 42
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KoaddUUMEHT y, NpU KOHTpPONE HaTAXKeHUA 6ONTOB
Mo MOMEHTY 3aKpy4YMBaHMA NPU Pa3HOCTU
HOMMHa/IbHbIX AMaMeTPOB OTBEPCTUI U 6oATOB &,

Cnoco6 06paboTku (0UUCTKM) KoadduumeHt MM, MPU Harpyske
coeMHAEMbIX NOBEPXHOCTEW TpeHua U
AMHAMUYECKO 6 = 3 ANHamuueckom 6 = 1;
- 6; cTaTuyeckon 6 =5
-6 cTaTuyeckon 6 =1-4
1 OpobemeTHbll Unun 0,58 1,35 1,12

ApobecTpynHbI ABYX NMOBEPXHOCTEN
6e3 KoHcepBaLmm

2 [a3onsameHHbIn ABYX 0,42 1,35 1,12
noeepxHocTen 6e3 KoHcepBaL UK

3  CranbHbiMM  WeETKaMW  ABYX 0,35 1,35 1,17
noBepxHocTel 6e3 KoHcepBaLum

4 be3 06paboTKK 0,25 1,70 1,30

NMpumeyaHue - MpU KOHTPONE HaTAKeHWs 6OATOB NO yr/iy NMOBOPOTa raMKku 3HayeHua y, cneayet
YMHOXaTb Ha 0,9.

14.3.6 Mpu pgencteun Ha GpUKUMOHHOE coeauHeHMEe NOMMMO cunbl N, Bbi3blBalOLLEN CABUT
CoeAMHAEMbIX 31EMEHTOB, CUAbI F, Bbi3blBatoLLEN pacTaxkeHne B 60aTax, 3HaYeHMe KoadpduumeHTa
Vb, ONPeAensemoe cornacHo TpeboBaHuam 14.3.4, cneayeT YMHOMXKaTb Ha KoadduumeHT (1 - Ni/Pyp),
rae N: - pacTarveatoulee ycunaune, npuxogsuieeca Ha oguH 6onT, Py, - ycunaune HaTaxeHua 6onTa,

npuHUMaemoe pPaBHbIM Pp = RppApn.

14.3.7 OuameTp 60nTa BO GPUKLMOHHOM COEAMHEHUN CneayeT NPUHUMATb NPU yCnoBumu Xt <
4dp, rpe It - cymmapHas TO/WMHA COeANHAEMbIX 3/IEMEHTOB, CMMHAEMbIX B O4HOM HanpaBieHUM,
dp - AnameTp bonTa.

Bo $PUKUMOHHBLIX coegMHeHMax ¢ 6onblIMM KOAMYECTBOM OONTOB MX AWaMeTp cieayet
Ha3Ha4YaTb BO3MOXKHO 60/bLINM.

14.3.8 B npoekTe A0/MKHbI BbITb YKa3aHbl MapKu CTaln U MeXaHUYeCcKne cBomncTea 601ToB, raek
M Wanb M cTaHAapTbl, MO KOTOPbIM OHW A0NXHbI MOCTaBAATLCA, CNOCO6 06pPaboTKM coegmHAEMbIX
NnoBepXHOCTEN, OCEBOE ycuane Pp, NPUHMMAEMOE CornacHo 14.3.6.

14.3.9 MNpu NPOEKTUPOBAHUM GPUKLMOHHbIX COEANHEHUI CneayeT obecneynBaTb BO3MOXKHOCTb
cBObOAHOrO AoCTyna ANA YCTaHOBKM 60ATOB, NAOTHOrO CTATMBaHWA nNaketa 6ontamm wm
3aKPYy4YMBaHUA raeKk C NPUMEHEHMEM AMHAMOMETPUYECKUX KAKOYEN, FalKOBEPTOB U Ap.

14.3.10 OnA BbICOKONPOYHbIX 60nTOB NO FOCT P 52644 ¢ yBe/IMYEHHBIMU PAa3MepaMmn roI0BOK U
raék W nNpu pasHOCTM HOMMWHANbHbLIX AMAMEeTPOB OTBEpCTMA M bonTa He 6onee 3 mm, a B
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KOHCTPYKLMAX M3 CTann C BPEMEHHbIM COMPOTUBAEHUEM He HuKe 440 H/mm? - He Bonee 4 mm
[0MYyCKaeTca YCTAaHOBKA OA4HOM Walibbl nog ramnky.

14.3.11 PacyeT Ha MNPOYHOCTb COEAMHAEMbIX 3/IEMEHTOB, 0C/lab/eHHbIX OTBEPCTUAMM BO
GPUKUMOHHOM CcOoeaMHEeHUKN, cneayeT BbIMONHATL C y4eTOM TOro, 4YTO MONOBMHA YCUAUA,
NPUXOAALLErocA Ha Kaxkabln 6onT, nepegaHa cunamm TpeHua. Mpu 3Tom npoBepKy ocnabneHHbIx
CeYeHui cneayeT BbINOAHATL: NPU NOABUMKHbBIX, BUDPALMOHHbBIX U APYIUX AUHAMUYECKUX HArpy3Kax
- N0 N/IOWWAAM CEYEHUA HETTO An; NPU CTAaTUYECKUX Harpy3Kax - No naowaam ceyeHma 6pytro A (npu
An 2 0,85A) nnbo no ycnosHow nnowagm Aes = 1,18A, (npu A, < 0,85A).

14.4 IlosicHbIE COeNMHEHNA B COCTABHBIX 0aJIKaX

14.4.1 CBapHble U GPUKLUNOHHbIE NOSACHbIE COeANHEHMA COCTaBHOM ABYTaBpoBOMN banku cneayet
paccymTbiBaTh N0 dopmynam Tabnumubl 43.

Mpw oTCyTCTBMM NONEpeYHbIX pebep KeCcTKOCTU ANA Nnepesaym HeNoOABUKHbIX COCPeA0TOYEHHbIX
Harpy3oK, MNPWIOMKEHHbIX K BEpPXHEeMy MOACY, a TaKXKe MNpu MNPUIOKEHUN HEMOABUMKHOM
COCPelOTOYEHHOM HArPy3KM K HUMKHEMY MOACY HE3ABUCMMO OT HaNM4YMA pebep KeCcTKoCTU B MecTax
NMPWIOXKEHUA Harpy3kM MNOACHble COeAMHEHUA CcneayeT pPaccyMTbiBaTb KaK A1A MOABUMKHOM
HarpysKku.

CBapHble LWBbI, BbINOJIHEHHbIE C MNPOBAPOM HA BCHO TOALWMHY CTEHKMW, CAedyeT cuyMTaTthb
PaBHOMPOYHbIMW CO CTEHKOIA.

Tabnuuya 43
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XapakTtep dopmynbl Ana pacyeta NOACHbIX COEAUHEHUN B
MoscHble coegnHeHNA
Harpysku COCTaBHbIX HanKax
T | (194)
DPUKUNOHHDbIE Ts/(Qonkye) < 1 (195)
Moagu»KHanA CBapHble (aBycTOpoHHME e
LLIBbI) (196)
(197)
PPUKLUMOHHDbIE
(198)

Ob6o3Ha4eHus, npuHamele 8 mabauye 43:

M = QS/I - casuratolliee NoAc ycuame Ha eauHuULy AMHbI, Bbi3biBaemoe nonepeyHoit cunoi Q (3aech S -
CTaTUYeCcKnit MOMeHT 6pyTTo nosica 6anKku OTHOCUTE/IbHO LIeHTPaIbHOM OCH);

N - KOIMYECTBO YI/10BbIX LWBOB: NPWU ABYCTOPOHHUX WBAaX N = 2, NP1 O4HOCTOPOHHUX N =1;
Qbh, K - BEANYKMHDI, onpeaensemble cornacHo 14.3.3, 14.3.4;

V = ywaFn/les - BaBNeHMe OT cOCPenoTOUEeHHOrO rpy3a Fp Ha eauHULY AAWMHBI, onpeaensiemoe C y4eTom
TpeboBaHuii 8.2.2 1 8.3.3 (414 HENOABMXKHbIX rPy30B ya = 1);

V£ W Vs - KOIOOUUMEHTbI HALEXKHOCTM NO HArpy3Ke, NpuHMmaemble no CM 20.13330;
S - Wwar NoAcHbIX 60NTOB;

a - KoahdUUMEHT, NPUHUMaEMbIA paBHbiM: a = 0,4 NpWU HarpysKke No BepxHemy nosAcy 6anku, K KoTopomy
NPUCTPOraHa cTeHKa, U a = 1,0 Npu OTCYTCTBMM NPUCTPOXKKMN CTEHKN UKW NPU HArpysKe Mo HUMKHEMY NOoACy.

14.4.2 B 6ankax ¢ GpMKUMOHHbBIMM NOACHBIMU COEANHEHUAMU C MHOFO/IMCTOBLIMU MOACHBIMM
nakeTamu NPUKpPENIeHMEe KaxKA0ro U3 IMCTOB 32 MECTOM CBOEro TeopeTnyeckoro obpbiBa cieayet
paccunTbiBaTb Ha MONOBUHY YCWAMA, KOTOpPOE MOXKEeT ObiTb BOCMNPUHATO CEYEHMEM JIUCTA.
MpuKpenaeHne KaxkA0ro IMCTa Ha y4aCTKe MeXay AeNCTBUTENbHBIM MECTOM ero 06pbiBa U MecTom
obpbiBa Npeablaywero AMCTa cnepyeT paccyuTbiBaTb HA MOJIHOE YCUMAME, KOTOpoe MOXKeT ObiTb
BOCMNPUHATO CEYEHNEM NUCTA.
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15 JlonmosHuTeJbHbIe TpPeOOBAHMSA IO NPOCKTHPOBAHHIO HEKOTOPBIX BH/I0OB 31aHWIi,
COOPYKEeHUI U KOHCTPYKIIMI

15.1 PaccTossHMA MexKIy TeMIIepATYPHBIMHU IIBAMH

PacctoaHuA | mexay TemnepaTypHbIMU LBAaMWU CTa/ibHbIX KapKAacoOB OAHOSTaXKHbIX 34aHUI U
COOPYKEHUW HE AO0MKHbI MPEBbIWATb HAUBOIbLINX 3HAYEHWUI [, TPUHMMAEMBIX NO Tabauue 44.

Mpw npesbiweHMn 6onee Yyem Ha 5 % yKasaHHbIX B Tabauue 44 pacCTOAHWUI, a TaKKe Npu
YBE/IMYEHUN KECTKOCTM KapKaca CTeHamMM WAW APYTMMU KOHCTPYKUMAMM B pacyeTe cneayet
YUMTbIBATb KAMMATUUYECKUE TeMNepaTypHble BO34ENCTBUA, Heynpyrue AebopmaLmm KOHCTPYKLUMIA
M NOAaTNMBOCTb Y3/10B.

Tabnuuya 44
Hanbonbluee paccrosiHue Iy, M,
XapaKtepuctumka npu pac4yeTHOM TemnepaType
B0o3ayxa, °C, (cm. 4.2.3)
302HUA U COOPYKEHMA HanpasaeHwuA t>-45 t<-45
OTtanauneaemoe mexay BOoONb 6s0Ka (nNo AanvHe 230 160
34aHue TemnepaTypHbIMU |34aHKSA)
LwBamu
no wunpuHe 610Ka 150 110
OT TeMnepaTypHOro WBea Wan Topua 34aHNA 4o 90 60
ocu bankanwen BepTUKaAbHOM CBA3M
HeoTtannmBaemoe mexay BAONb 6n0Ka (no AanuHe 200 140

3[aHMe 1 ropavmii Lex [TemnepaTypHbiMKU [3aaHKA)
LwBammu

no wupuHe 610Ka 120 90

OT TemnepaTypHOro wea Wan Topua 34aHna 0o 75 50
ocu BanKanLwen BepTUKaNbHON CBS3M

OTKpbITadA acTakaga MeXKAy TeMMnepaTypHbIMU WBaMK BLOIb B6/10Ka 130 100

OT TemnepaTypHOro WwBea Wan Topua 34aHnAa oo 50 40
ocu banXKaLLen BepTUKaNbHON CBA3M

MpumeyvaHue - Mpy HAAMUUKM MeEXKAY TEeMNepaTypHbIMM LIBAMMW 343aHUA WM COOPYKEHWUS ABYX
BEPTUKA/IbHbIX CBA3EM PACCTOAHME MEXKAY NOCAeAHUMM B OCAX HE A0/XKHO NpeBbiWwaTh: AN 3aaHuii 40 - 50
M W A1 OTKPbITbIX 3CTaKkag 25 - 30 m, Npu 3TOM 418 34aHUIN U COOPYKEHW, BO3BOAMMBIX MPU PacYeTHbIX
TemnepaTypax t < -45 °C, A4O/KHbI TPUHUMATBLCA MEHbLUME W3 YKa3aHHbIX PAaCCTOSHUMA.
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15.2 ®epMbl M CTPYKTYPHBIE IVIUTHI IOKPBITHH

15.2.1 Ocu cTep)kHeNn depm U CTPYKTYP A0MKHbI ObiTb, KaK NPaBUIO, LEHTPMPOBAHbLI BO BCEX
y3nax. LleHTpupoBaHue CTeprKHel cieayeT NpoM3BOAUTb B CBAPHbIX GepMax Mo LEHTPAM TAXKECTH
ceyeHn (c okpyrneHnem Ao 5 mm), a B 6ONTOBLIX - MO PUCKAM YrONIKOB, 6AMMKANLWIUM K OOYLLKY.

CmewieHne oceit nosicoB depm Npu USMEHEHUN CEYEHUI AOMNYCKAETCA HE YYNTbIBATb, €CIN OHO
He npesbiwaeT 1,5 % BbICOTbl NOACA MEHbLLETO CEYEHMUS.

MpWY HaMYNKN SKCLEHTPUCUTETOB B Y3/1aX 31€MEHTblI GepM U CTPYKTYp CneayeT paccymTbiBaTh C
YYETOM COOTBETCTBYIOLMUX U3rMBAIOLLNX MOMEHTOB.

MpW NPUNONKEHUN HArpPy30K BHE Y3108 depmM Nnosca AOKHbI ObiTb paccymMTaHbl HA COBMECTHOE
AencTemne NpoaoabHbIX YCUANM U U3rMBAKOLWMX MOMEHTOB.

15.2.2 Mpu pacyete NNOCKUX GepmM COeaUHEHUs 3/1eMEHTOB B y3fax ¢epm JonycKaerca
NPUHUMATb LAPHUPHBIMMU:

npu ce4eHnAX aNeMEHTOB N3 YTONIKOB UJIN TaBPOB,

npu AByTaBpoBbiX, H-06pa3HbIX U TPybUaTbIX CEYEHUAX SNEMEHTOB, KOrA4a OTHOLIEHME BbICOTbI
ceyeHus h K pganHe snemeHTa | mexay ysnamu He npesblwaeT: 1/15 - ans KOHCTPYKUWWA,
9KCMNYaTUPYEMbIX B palioHaxX C pacYeTHbIMW Temnepatypamu Huxke muHyc 45 °C; 1/10 - ans
KOHCTPYKLMIA, IKCNAYaTUPYEMbIX B OCTA/IbHbIX PaOHaXx.

MpyM nNpeBbIWEHUM YKa3aHHbIX OTHOWeHW h/l cnepyeT yuuTbIBaTb AONOAHUTENbHbIE
N3rmbatoLLLMe MOMEHTbI B 3/1IEMEHTaX OT KEeCTKOCTU Y3/108B.

15.2.3 PacctosiHMe Mexay Kpasmu 3/1eMEeHTOB peLleTKM M nofAca B y3/aax CBapHbix ¢pepm ¢
dbacoHKamu cneayeT NPUHUMATL He meHee a = (6t - 20) mm, Ho He 6onee 80 mm (34echb t - TONWMHA
$acoHKKU, MM).

Mexay TopLaMu CTbIKyeMbIX 31€MEHTOB NOACOB pepM, NepeKpbIiBaEMbIX HAKNA4KaMKU, cneayeT
OCTaBNATb 3a30p He MeHee 50 mm.

dnaHrosble cBapHble LWBbI, NPUKPENIAIOLWME SNEMEHTbI peleTkn depm K pacoHKkam, creayet
BbIBOAWTb Ha TOPEL, 3/leMeHTa Ha A/IMHY He meHee 20 MMm.

15.2.4 B y3nax depm Cc noscamu M3 TaBpoB, ABYTaBPOB U OAMHOYHbLIX YroNIKOB KpenaeHus
($acoHOK K NoMKam NosACcoB BCTbIK CeAyeT OCYLLECTBAATb C NPOBAPOM Ha BCHO TONLWMHY GacoHKK. B
KOHCTPYKLMAX rPYNnbl 1, @ TaK}Ke aKCNAyaTUpyeMbIX B paltoHaxX NPY pacyeTHbIX TEMNepaTypax HUxKe
MUHYyC 45 °C npuMbIKaHMe y310BbiX GACOHOK K Nosicam caeayeT BbINO/HATb COrNAacHO NPUIOXKEHMUIO
K (tabnnua K.1, nosunuusa 7).

15.2.5 Mpwn pacyete y3nos dpepm co CTepKHAMM TpybyaToro M ABYTAaBPOBOrO CEYEHUA U
NPUKPENNeHNEM 3/1EMEHTOB pEeLLeTKM HenocpeacTBeHHO K noscy (6e3 d¢acoHok) cnepyet
NPOBEPATb HECYLLY CNOCOBHOCTb:
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CTEHKM nofAca npu MecTHOm u3rnbe (NpoaaBAMBaHMM) B MeCTax MPUMbIKAHUA 3/1EMEHTOB
peweTku (A8 KPyrabiX U NPAMOYro/ibHbIX TPY6);

HOOKOBOW CTEHKM NOsACa B MeCTe NPUMbIKaHUA CHKATOro 3/1eMeHTa PeLleTKU (4158 NPAMOYTrO/IbHbIX
TPY6);

NOIOK nosca Ha oTrmb (ons ABYTaBPOBOro ceYeHus);

CTEeHKM nosca (ana ABYTaBPOBOro ceYeHms);

3/1EMEHTOB PeLLETKU B CEYEHUU, NPUMBIKAIOLLEM K NOSACY;
CBAPHbIX LUBOB, MPUKPENAAIOLLNX SNEMEHTbI PELLETKU K NOSACY.
YKasaHHble NPOBEPKU NpUBEAEHbI B NPUNONKEHUM /1.

Kpome Toro, cnegyet cobnoaaTb TpeboBaHMA No Z-CBOMCTBaM K maTepuanam noscos dpepm (cm.
13.5).

15.2.6 Mpwu nponetax ¢epm NOKPLITUNA CBbiwe 36 M caeayeT NpeayCMaTpMBaTb CTPOUTENbHbIN
noAbeMm, PaBHbIA NPOrMby OT MOCTOAHHOM U ANUTENBHON HOPMATMBHbLIX HArpy3oK. Mpu NAOCKMX
KPOBAAX CTPOUTENbHbIM NOABEM CneayeT NpeaycMaTpuMBaTb HE3ABUCMMO OT BE/IMYMHBI NPOJIETa,
NMPUHMMasA ero paBHbIM NPOrMBY OT CyMMapHON HOPMATMBHOM Harpysku natoc 1/200 nponera.

15.3 KoJ1IOHHBI

15.3.1 OtnpaBoYHble 31eMeHTbl CKBO3HbIX KOJIOHH C pelleTKamu B ABYX MIOCKOCTAX cneayet
yKpennatb guadparmamm, pacnonaraembiMm y KOHLLOB OTMPABOYHOIO 3/1eMEHTA.

B CKBO3HbIX KOJIOHHAX C COEAVMHUTE/IbHOM PELLeTKOM B 0A4HOM NAOCKOCTM Anadparmbl cneayet
pacnonaraTb He pexe Yyem yepes 4 m.

15.3.2 B KONIOHHaxX M CTOMKax C OAHOCTOPOHHMMM MOACHLIMM LIBaMM cornacHo 14.1.9 B y3nax
KpenneHus cesasel, 6anoK, pacnopok W APYrvx 3/1eMeHTOB B 30He nepegayu ycunusa cneayet
NPUMEHATb ABYCTOPOHHME MNOACHbIE LWBbI, BbIXOAALLME 33 KOHTYPbl NPUKPENAAEeMOro 3nemeHTa
(y3na) Ha annHy 30ks C Kaxa0M CTOPOHDI.

15.3.3 ¥Yrnosble webl, npukpennawowme GaACoOHKM COEAUHUTENbHON peLleTKU K KOJOHHaAM
BHAX/IECTKY, C/leyeT Ha3HayvaTb NO pacyeTy M pacnoiaratb € ABYX CTOPOH GACOHKM BAOIb KONOHHbI
B BUAE OTAe/IbHbIX Y4aCTKOB B LUAXMATHOM NOpAAKe; NPU 3TOM PaCcCTOAHUE MEXKAY KOHLUAMU TaKUX
LWBOB HE A0/IKHO NPeBbIWaTb TONWMHY GacoHKuM B 15 pas.

B KOHCTPYKUMAX, BO3BOAMMbIX B PAMOHAX C PACYETHbIMK TemnepaTypammn HuxKe muHyc 45 °C, a
TaKXe Npu NPUMEHEHUW PYYHOW [OYyroBOM CBAPKM YrNOBble CBapHble LWBbl AO0/KHbI ObiTb
HenpepbIBHbIMM NO BCeM ANMHE GACOHKMN.

15.3.4 MOHTa)KHble CTbIKM KONIOHH cneayeT BbINOAHATL C ¢Gpe3epoBaHHbIMM TOPLAMM,
CBAPEHHbIMW BCTbIK, HAa HaK/MagKax CO CBAPHbIMW WBAaMM UAN BONTOBbLIMU COEANHEHUAMMU, B TOM
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yncne GPUKUMOHHBIMK. Mpy NpUBapKe HaKNaLOK CBAPHbIE LWBbI HE CAeAyeT AOBOAMUTL A0 CTblKa HA
25 MM C KaX[oW CTOpPOHBbl. [lonyckaeTca npumeHeHue ¢naHLUEeBbIX CoOegUMHEHUN C nepegadvent
CMMAIOLLMX YCUINI Yepe3 NNOTHOE KacaHWe, a pacTArnMBaroLwmx - bontamm.

15.3.5 B CKBO3HbIX KONOHHAX, BETBM KOTOPbIX COeANHEHbI NaHKamMu, cneayeT NPUHUMATb:

WMPUHY bs NPOMENKYTOUHbIX NAAHOK - paBHoW oT 0,5b o 0,75b (3aecb b - rabaputHas WKpUHa
KOJIOHHbI B NMJI0OCKOCTU MNAHOK);

WMPUHY KOHLEBbIX NAAHOK - paBHoM oT 1,3bs o 1,7bs.

15.4 CBa3u

15.4.1 B Kaxkgom TemnepaTypHOM G610Ke 34aHMA cnedyeT npeaycmaTpuBaTb CaMOCTOATENbHYIO
CUCTEMY CBA3EMN.

15.4.2 Hu»KHKWe nosca 6anoK u pepm KpaHOBbIX MYTEN NPOJIETOM CBbiLLe 12 m cieayeT yKpennaTtb
FrOPU30OHTANIbHbIMWU CBA3AMM.

15.4.3 BepmukasibHbie c853U MeXOY OCHOBHbIMU KOMIOHHAMU HUXKe YPOBHA 6anoK KpaHOBbIX
nyTen cneayeT pacnosiaraTb No BO3MOXKHOCTU B CEPEAMHE UM OKOJIO CEPEANHbI TEMNEPATYPHOIO
610Ka; BEpXHWE BEPTUKA/bHbIE CBA3W LenecoobpasHo pacnonaraTtb No Topuam 34aHMA U B LLArax
KOMIOHH, MPUMbIKaIOLLMX K TEMNePaTypPHbIM LBaM, a TaKXKe B Tex Liarax, rae pacnosoKeHbl CBA3U
HWMKHEero apyca.

MpM HenoCTaTOYHOM KECTKOCTU BETBEM KONOHH B MPOAO/JbHOM HanpaBAeHUW 34aHuUNA
A0MYyCKaeTcA YCTAaHOBKA AOMNO/IHUTE/IbHbIX PACMNOPOK, 3aKpPenaeHHbIX B y31ax CBA3EMN.

Mpu ABYXBETBEBbIX KOJIOHHAX BEPTUKA/IbHbIE CBA3U C/eAyeT pacnonaratb B NJAOCKOCTU KaxKaom
13 BETBEN KONOHHbI. BeTBU ABYXBETBEBbIX CBA3EM, KaK NPaBMIO, cneayeT COeaAnHATb Mexay coboi
COeIMHUTENIbHbIMU pPeLLEeTKaMMU.

15.4.4 Cucmema ces3eli NOKpbIMUS 3aBUCUT OT TUNA KapKaca (CTanbHON MW CMELLaHHbIM), TUna
NOKPbITUA (NMPOroHHOE MM HGecnporoHHoe), rpPy30NoABbEMHOCTM KPAHOB M peXuma UX paboTsl,
HaNM4YMA NOABECHOro NOABEMHO-TPAHCNOPTHOIrO 060PYA0BAHMA U NOACTPONMU/bHBLIX Gepm.

15.4.5 B yposHe HUMCHUX M0Aco8 CTPONUAbHbIX Gepm cneayeT NpeasycMaTpMBaTb NonepeyHble
rOPU30OHTaNbHbIE CBA3M B KaXKAOM NpoJsieTe 3[4aHUA y TOPLOB, @ TaKXKe y TemnepaTypHbIX LBOB
3paHuA. Mpu  anvHe TemnepaTypHoro 6noka 6onee 144 m v npu KpaHax 6onblwon
rpysonoabemHocTv (250 T) cneayeT nNpeaycMaTpuBaTb TAKKE M MPOMENKYTOYHblE MOMNepeyHble
rOPU3OHTasIbHbIE CBA3U NPUMEPHO Yepes Kaxable 60 m.

B 34aHMAX CO CTaNbHbIM KapKacom, 060pyA0BaHHbIX MOCTOBbIMWU KpaHaMM rpy30N04beMHOCTbIO
10 T 1 6onee, 1 B 34aHUAX C NOACTPONUAbHbIMU dEepMamM cieayeT NpeaycmaTpuBaTb NPOA0bHbIE
CBA3M, pacnonaraemble Nno KpamHMM NaHeNAaAM HUXKHUX NOACOB CTPONUAbLHBLIX depm 1 o0bpasytowme
COBMECTHO C NOMEPEYHbIMM CBA3AMM XKECTKUI KOHTYP B NJAOCKOCTU HUMKHUX NOSACOB hepMm.
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B ogHONponeTHbIX 34aHMAX TAKOro TUMA NPOAOAbHbIE CBA3UM MO HUMKHMM MNoAcCam cneayet
Ha3Ha4aTb BAO/Ib oboux pPAOOB KOJTOHH.

B MHOronponeTHbIX 34aHUAX NPU KpaHax rpy3onogbeMHocTbio <50 T, ¢ pexxumom paboTbl 1K -
6K (B cootBeTcTBMM C CIM 20.13330) NPOAOAbHbIE CBA3M, KaK NPaBWU/IO, cleayeT pacnosiaraTe BAO/b
KPaMHUX KONOHH M 4Yepe3 OAMH pAL, BAOb CPeAHUX KONOHH. B MHOronponetHbix 34aHUAX C
KpaHamu rpy3onoabeMHocTbio >50 T, ¢ pexkumom paboTbl 7K - 8K, a TakKe B 34aHMAX C nepenagamm
BbICOTbI C/lefyeT Ha3HavyaTb 6onee YacToe PacnoNOKeHWE NPOAO/bHbLIX CBA3EN MO HUMKHMUM NOACAM
depm. lMpogonbHbie €BA3M MO CPeAHUM pPASAM KONOHH NPU OLMHAKOBOM BbICOTE CMEXHbIX
NPoaeToB cnefyeT NPOEKTUPOBATb TAKUMMU XKe, KaK U BAONb KPAaHUX PASOB KOJIOHH.

B cnyyae ecnm rub6KOCTb B rOPM30HTaIbHOM NNIOCKOCTM NaHeIei HUXKHMX noAacoB depm (cm. 10.4),
Haxo4ALWMXCA MeXAY ABYMA NonepeyHbIMU CBA3EBbIMW pepmMamMu, He0CTaTOYHA, TO OHA AOJIXKHA
6bITb 06ecneyeHa NOCTAHOBKOW PACTAXKEK, 3aKpenIeHHbIX 33 Y3/1bl CBA3EBbIX PepM.

15.4.6 Mo sepxHUM noAcam CTPONUAbHbIX Gepm MnonepeyHble rOpPMU30HTANbHblE CBA3M MNpu
NOKPbITUX C NPOrOHaMM caeayeT HasHayaTb B OOOM OAHOSTAa)KHOM MPOMbIWNEHHOM 34aHUMN.
MonepeyHble cBA3eBble GepMbl MO BEPXHUM M HUKHMM MOACAM PEKOMeHAyeTCA COBMeLLaTb B
nnaHe.

BepxHue nosca CTpoOnuAbHbIX GEpPM, HE NPUMBbIKAIOWME HEMNOCPEeACTBEHHO K MOMepeyHbIM
CBA3AM, C/leyeT PacKPenanTb B MIOCKOCTM PACNOIOKEHMA STUX CBA3EN PacnopKamMm.

15.4.7 Npyn HaNUUUM KECTKOTO AMCKA KPOBJIM B YPOBHE BEPXHUX MOSACOB B MOKPbITUAX be3
NPOroHOB (B KOTOPbIX KPYNHOPA3MepHbIe KenesobeToHHble NANTbl NPUBAPEHbI K BEPXHUM NoAcam
MAN NPOGUNMPOBAHHbBIN INCT MOKPBLITUA NPUKPENNEH B KaXaom roppe) nonepeyHble cBA3M NO
BEPXHUM noacam pepm cneayeT ycTpamBaTb TONIbKO B TOPLAX 34aHMA U Y TeMNepaTypHbIX WBOB. B
OCTaNbHbIX LWarax Heob6xoANMMbI PACMOPKM Y KOHbKA M Y ONOP CTPONU/IbHbLIX depm.

MpY HanUMYMKU KECTKOro AMCKA KPOB/AW B YPOBHE BEPXHWX MOACOB cnedyeT npeaycmaTpuBaTb
WHBEHTAPHbIE CbEMHble CBA3W ANA BbIBEPKM KOHCTPYKUMI M obecneyeHuAa MX YCTOMUYMBOCTU B
npoLecce MOHTa)a.

B nokpbiTUAX 6e3 NpPOroHOB ropu3oHTa/bHbIE CBA3M MO HUKHUM M BEPXHUM MoOAcCamM cnepyet
CTaBMTb HE3ABMCMMO OT TMMA NOKPbITUA TONbKO B 34aHUAX C KpaHamm 60/1bLON rpy30nogbeMHOCTH
>50 T, ¢ perkumom paboTbl 7K B Lexax MeTannypruiecknx npomssoacts u 8K (B cootsetctemm ¢ CM
20.13330).

Mpu HannMunMu noAcTPONUAbHbLIX Gepm B OAHOMPONETHbIX MOKPbLITUAX 6e3 nporoHos u
MHOTOMPOJIETHbIX MOKPbITUAX, PACNONONKEHHbIX B OAHOM YpPOBHEe, HeobxoAMMO YCTPOMCTBO
NPOAO/IbHBIX TOPU3OHTANIbHbBIX CBA3EM B MNOCKOCTU BEPXHUX NoAcoB Gpepm B OAHON M3 KPaMHUX
naHenemn pepm.

15.4.8 NMpu pacnonoxeHnm NoOKPbITUI B Pa3HbIX YPOBHAX HEOOXOAMMO NPeayCMOTPETL MO OA4HOM
NPOAONbHON CUCTEME CBA3EN B KaXKAOM YPOBHeE.
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B npepenax ¢oHaps, rae nNporoHbl Mo BepxHemy noacy $pepm OTCYTCTBYIOT, HEOoH6XoAMMO
npeaycMmaTpuBaTb pPacnopKku. Hanmume Takmx pacnopoK MO KOHbKOBbIM y3nam depm ABnAeTcs
obasaTtenbHbIM.

15.4.9 CBs3n no ¢oHapaAmM cnepyeT pacnosiaraTb B MNAOCKOCTM BEPXHMUX MOACOB (purenew) y
TopLoB PoHApA U c 06enx CTOPOH TEMMNEPATYPHbIX LLIBOB.

15.4.10 B mecTax pacnosioKeHua nonepeyHbiX CBA3EM MOKPbLITUA credyeT npenycmaTpuBaTb
YCTaHOBKY 8EpMUKQAsIbHbIX c8A3ell mexdy hepmamu.

B NOKpbITUAX 34aHUMMA W  COOPYNKEHWUM, ISKCNAYaTUPYEMbIX B pPalioOHAX C pacvyeTHbIMMU
TemnepaTypamun HuxKe muHyc 45 °C, Kak npaBuno, cneayet npeaycMaTpmBaTh (4ONONHUTENBHO K
06bI4HO NPUMEHAEMbIM) BEPTUKa/IbHblE CBA3U NOCEPEAMHE KaXKA0ro NpoJieTa BAO/Ib BCETO 34aHUA.

BepTuKanbHble CBA3M, KakK MpaBMaO, cneayeT pacnonaratb B MIOCKOCTAX OMOPHbIX CTOEK
CTpONUAbHbIX GepM, B MIOCKOCTAX KOHbKOBbIX CTOEK AnsA ¢epm nponetom Ao 30 M, a TakKe B
NIOCKOCTAX CTOEK, Haxo4AWMXCSA MNo4, Y3/IOM KPEnaeHus HapyXKHbiXx Hor ¢oHaps gna depm
nponetom 6onee 30 m.

CevyeHus 3/1eMeHTOB BEPTMKa/IbHbIX CBA3EM, KaK NpaBuio, ciedyeT HazHavyaTb Mo NpeaenbHoM
rmékocTtu (cm. 10.4).

15.4.11 F'opu30HTaNbHbIE CBA3M MO BEPXHUM U HUKHUM NOACAM paspe3Hbix Gepm NponeTHbIX
CTPOEHWIN TPAHCMOPTEPHbIX raepen KOHCTPYUPYIOT pa3feNbHO ANA KaXKA0ro nponeTa.

15.4.12 Mpwn NpUMEHEHUN KPECTOBOM peLleTKN CBA3EN MOKPbITUIN, 32 UCKAKOYEHNEM 340aHUI U
COOpy)KeHMn | ypoBHA OTBETCTBEHHOCTM, [OMYCKaeTCA pacyeT MO YC/NIOBHOM Cxeme B
NpeanonoXeHUM, YTO PACKOCbl BOCMPUHMMAIOT TO/IbKO PaCcTArMBatoLWwme yCUaus.

Mpu onpegeneHMn ycunuii B 3NeMeHTax cBA3en obxkaTtve noacos ¢pepm AONyckaetca He
Y4YMTbIBATD.

15.4.13 B BMCAYMX MOKPbITUAX C MJIOCKOCTHBIMW HECYWMMMN CUCTEMAMU (4BYXMOSACHbIMM,
N3rMBHO-KECTKMMWN BAaHTAMM U T.N.) cneayeT NpeaycMaTpmBaTb BEPTUKaNbHbIE U FOPU30OHTa/IbHble
CBA3M MEXAY Hecywmmmn cuctemamu.

13.4.14 KpenneHue cBA3en cneayeT ocyLecTBAATb Ha 60Tax Knacca To4HoOCTH B.

B 3gaHUAX, 060pyA0BaHHBIX KpaHamMM 60/1bLLIOM FPY30N04BEMHOCTBIO M PEXMMOB PaboTbl 7K 1
8K, a TaKkke B C/llyyae 3HAUYUTE/IbHbIX YCWAWIN B 3n1eMeHTax CBA3el (BeTposble pepmbl U T.n.)
KpenneHne 3/1eMeHTOB CBA3ElM cneayeT OCYLLEeCTBAATb HAa MOHTAXXHOWM CBAapKe, a B OTAE/bHbIX
CNy4asnx U Ha bonTax Knacca ToYHocTM A.

15.5 Baaknu

15.5.1 MaKeTbl INCTOB AN1A NOACOB CBAPHbIX ABYTABPOBbLIX HANOK, KaK NPABM/IO, NPUMEHATbL He
cnepyer.
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Ona noAacoB 6anok ¢ PPUKLMOHHBIMU COEAVMHEHUAMM [OOMYCKAeTCA NPUMEHATb MNaKeTbl,
cocroAwme He Bonee yem 13 Tpex IMCTOB; NP ITOM NNOLWAAb CEYEHUA NOACHbIX YTONKOB cnepyet
NPUHMMATb paBHoM He meHee 30 % Bcel NoLWaAN cevyeHna nosca.

15.5.2 lNoAcHble WBbl CBapHbIX 6aNOK, a Tak¥Ke LWBbI, NPUCOeAMNHSAIOWNE K OCHOBHOMY CEYEHUIO
6ankn BcnomoraTesibHble 3/71eMeHTbl (Hanpumep, pebpa KeCcTKOCTWM), KaK npaBuno, cnepyet
BbIMOJIHATL HENpPepbIBHbIMK. [TonepeyHbie pebpa *KecTKOCTU A0MKHbI MMETb Bblpe3bl /1 MPONyCcKa
NOACHbIX LUBOB.

B purenax pamHbIX KOHCTPYKLMIA Y ONOPHbIX Y3/10B C/ieAyeT NPUMEHSATb ABYXCTOPOHHMUE NOACHbIEe
LWBbI, MPOTAXKEHHOCTb KOTOPbIX A0/KHA ObITb HE MEHEE BbICOTbI CEYEHUA PUTENS.

15.5.3 Mpun NpUMEHEHUM OAHOCTOPOHHUX MOACHBIX LBOB B CBaPHbIX ABYTaBPOBbIX Hankax 1-ro
Knacca, HeCyLMX CTaTUYECKYIO HarpysKy, cieyeT BbIMONHATL cneayowme TpeboBaHuUsA:

pacyeTHaa Harpyska AO0NXHa ObiTb NPUNOXKEHA CUMMETPUYHO OTHOCUMTE/IbHO MOMepeYHoro
ceyeHus banku;

AOJ/1XKHa 6bITb 06ecneyeHa YCTOVNVIBOCTb cKaToro nosca 6anKku B COOTBETCTBUM C 8.4.4, a;

pacyeT YCTOVNVIBOCTVI CTeHOK 6anokK A0/1KeH 6bITb npounsseneH B COOTBETCTBUN C TpeﬁoBaHMﬂMM
8.5.11n8.5.2;

AOJTIKHbI 6bITb YCTaHOB/1EHbI NonepeYHble pe6pa HKECTKOCTU B MeCTax NPpUNOKEHUNA K NOACY
6anku COCpenoTOYEHHbIX HAarpy3okK, BKO4YaA Harpysku ot peﬁpMCTbIX ¥Kene3obeToHHbIX NAUT.

15.5.4 Pebpa KecTKoCTM CBapHbiX 0anoK AO0J/IKHbl ObiTb yAafeHbl OT CTbIKOB CTEHKM Ha
pacctoaHMe He meHee 10 TONLWMH CTEHKN. B MmecTax nepeceyeHmns CTbIKOBbIX LWBOB CTEHKM Banku
NPOAONAbHbIM PEOBPOM KECTKOCTM LIBbI, MPUKPENASIOLWMNE NPOA0AbHOE PebpPOo KECTKOCTU K CTEHKE,
He cnenyeT A0BOAUTL A0 CTbIKOBOIO WBa CTEHKM B MECTax UX nepecevyeHun Ha (6t - 20) mm.

15.5.5 B cBapHbIx ABYTaBPOBbIX HanKax KOHCTPyKUui rpynn 2 - 4 cnepyeT, Kak Npasuno,
NPUMEHATb OAHOCTOPOHHME pebpa KeCTKOCTU C PacnoNoXKeHUeM UX C OAHON CTOPOHbI Banku m
NPMBAPKON MX K noacam 6anku.

B 6ankax ¢ OAHOCTOPOHHMMM MNOACHbIMM LWBaMK pebpa KECTKOCTU Ha CTeHKe cnepyet
pacnosiaraTb CO CTOPOHbI, MPOTMBOMO/IOXKHOM PACNOI0OKEHUIO OAHOCTOPOHHUX MOACHbIX LUBOB.

PacyeT ycTOMYMBOCTM OAHOCTOPOHHEro pebpa XKEecTKocTU cneayeT NpPou3BOAUTb COrNAcHO
TpeboBaHMaAm 8.5.9 1 8.5.10.

15.6 banku KpaHOBBIX MyTel

15.6.1 BepxHue noscHble webl B 6anKax KpaHOBbIX NyTel ANA KPaHOB rpynn pexXnmos paboTbl
7K (B uexax meTannypruyeckmx npomussoacts) u 8K (no CM 20.13330) cneayeT BbINOMHATb C
NPOBAPOM Ha BCHO TO/ILMHY CTEHKM.
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15.6.2 CBoboaHble KPOMKM PacTAHYTbIX MOACOB 6anoK KpaHoOBbIX NyTel M 6anok paboumx
NAOWAA0K, HeMOCPeACTBEHHO BOCNPMHUMALOLWMX HAarpy3Ky OT NOABMMKHbIX COCTAaBOB, A0/1KHbI OblTb
NPOKATHbIMM, CTPOraHbIMK NN 0H6PE3aHHBIMU MALLMHHOM KMCAOPOAHON UAN NAAa3MEHHO-AYrOBOM
pe3KoM.

15.6.3 Pasmepbl pebep HKeCcTKOCTM 6anoK KpaHOBbIX NyTeNM AO0MAXHbI YAOBAETBOPATbL
TpeboBaHMAM 8.5.9, 8.5.10 M 8.5.17, NpyM 3TOM LWMPUHA BbICTYMAOWEN 4YacCTU ABYCTOPOHHEro

NPOMEKYTOYHOro pebpa Ao0MKHA 6biITb He MeHee 90 Mm. [1BYyCTOPOHHME nonepeyHble pebpa
YKECTKOCTU, KaK NpaBWNo, He cieayeT NpuBapuBaTb K noscam 6anku; npu aTom Topubl pebep
KECTKOCTU A0NXKHbI ObITb NJOTHO NPUrHAHbI K BEpPXHEMY noacy 6asku. B 6ankax noa KpaHbl rpynn
pexnmoB pabotbl 7K n 8K (no CMN 20.13330) HeobxoAMMO CTporaTb TOPLbI, MPUMbIKalOWME K
BEpXHEMY MoACY.

B 6ankax noa KpaHbl rpynn pexkmmos pabotobl 1K - 5K (no CM 20.13330) aonycKaeTca NPpUMEHATb
OZHOCTOPOHHME nonepeyHble pebpa KeCTKOCTU M3 NMOJI0COBOWN CTaAn UAN OLUHOYHBIX YTONKOB C
NPUBAPKOW UX K CTEHKE M K BEPXHEMY NOACY M PACNONOXKEHMEM COrnacHo 15.5.5.

15.7 JIucToBBbIe KOHCTPYKIIUHA

15.7.1 KoHTyp nonepeyHbiX 3/IEMEHTOB ECTKOCTM 060/04eKk cneayeTr MNPOEKTUPOBATL
3aMKHYTbIM.

15.7.2 Nepepayy cocpefOTOHEHHbIX HAarpy30K Ha IMCTOBbIE KOHCTPYKLMU cneflyeT, Kak Npasuno,
npeaycmaTpmBaTb Yepes 3/IeMeHTbl }KeCTKOCTH.

15.7.3 B mecTtax conpsxkeHui obonoyek pas3nmyHon G¢opmbl cnegyeT NPUMEHATb, KaK NpaBuo,
NNaBHble Nepexoapl B LLeNAX YMEeHbWEHUA MECTHbIX HanpAXKeHUN.

15.7.4 BbinonHeHWe BCeEX CTbIKOBbIX LIBOB CAeAyeT npeaycmaTpuBaTb ABYCTOPOHHEN CBapKOWM
60 OAHOCTOPOHHEN CBApPKOM C NOABAPKOM KOPHA UM Ha NoAKNaAKax.

B npoekTte cneayet yKasbiBaTb Ha HeobxoAMmocTb obecnevyeHMA NAOTHOCTU COeAUHEHUM
KOHCTPYKLMI, B KOTOPbIX 3Ta NJIOTHOCTb TpebyeTcs.

15.7.5 B nnUCTOBbIX KOHCTPYKUMAX, KaK NPaBwio, cnedyeT NPUMeEHATb CBapHble CoeduHeHuA
BCTbIK. COeAMHEHNA NNCTOB TONILLMHOM 5 MM 1 MeHee JoNnyCKaeTcA NpeaycMaTpmnBaTb BHAX/IECTKY.

15.8 Bucsiuue NOKpbITUSA

15.8.1 [ONns KOHCTPYKUMIA W3 HUTEN cnenyeT, KaK MPaBuIO, MPUMEHATb KaHaTbl, Npaan u
BbICOKOMPOYHYIO NPOBOIOKY. [lonycKaeTca NpUMeHeHMe npokaTa.

15.8.2 KpoBnAa BUCAYEro MOKPbLITUA, KaK MpaBuMno, [AO0/KHA OblTb  pacrnofioXxeHa
HenocpeAcTBEHHO Ha HECYLLMX HUTAX U NOBTOPATbL 0bpasyemyto umun dopmy. [lonyckaetca KpoBato
NOAHATb HAA, HUTAMMK, ONEpPeB Ha CNeumnanbHyl0 HAaACTPOEUYHYHO KOHCTPYKLUMIO, MAU NOABECUTL K
HUTAM CHM3Y. B 3TOM cnyyae dopma KPOBIM MOKET OTAIMYATLCA OT GOPMbI NPOBUCAHUA HUTEN.
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15.8.3 OuepTaHUA ONOPHbIX KOHTYPOB CNeayeT Ha3HaYaTb C Y4ETOM KPMBbIX AaBNEHUA OT YCUAUIA
B MPUKPENNEHHbIX K HUM HUTAX NPU PacyeTHbIX HarpysKax.

15.8.4 na coxpaHeHuAa cTabunbHOCTU GOpPMbI, KOTOPAA A0/XKHA obecneynBaTb rePMeTUYHOCTb
NPUHATOM KOHCTPYKLUMM KPOB/AKM, BUCAYME MOKPbLITUA CnegyeT paccynTbiBaTb HA AencTeue
BPEMEHHbIX Harpy3oK, B TOM YMcae BETPOBOro oTcoca. [pun aTom cnegyeT NpoBepATb USMEHeHMe
KPMBM3HbI MOKPbITUA NO ABYM HanpaBAeHWAM - BAOAb W nonepek Huteh. Heobxogumas
CTabUNbHOCTb AOCTUIAETCA C MOMOLLbI KOHCTPYKTUBHbIX MEPONPUATUN: YBEIMYEHNEM HATAKEHUA
HUTW 33 CYeT Beca NOKPbITUA UAW NPeABaAPUTENbHOrO HaNPAMKEHUA; CO34aHMEM CheLunasbHOM
CTabunusmpytowen KOHCTPYKUMU; MNPUMEHEHNEM W3IMOHO-KECTKUX HUTEN; NpeBpalleHnem
CUCTEMbI HUTE U KPOBEJIbHbLIX NAUT B €4UHYI0 KOHCTPYKLMIO.

15.8.5 CeyeHne HUTU JONKHO ObITb PACCYNMTAHO MO HAMBONbLLIEMY YCUINIO, BO3SHUKAIOLWEMY NPU
pac4yeTHOM Harpyske, C y4eTOM U3MEHEHUA 3aJaHHOM reOMeTPMM NOKPbLITUA. B ceTyaTbix cuctemax,
KPOMe 3TOro, CeYeHWe HWUTU AOKHO ObiTb MPOBEPEHO HA ycuaue OT AeNCTBUA BpPeMeHHOM
HarpysKku, pacnonoXeHHOM TONbKO BAONb AAaHHOW HUTMW.

15.8.6 BepTuKanbHble U FOPM3OHTaNbHblE MEPEMELLEHMA HUTEW U YCUAUA B HUX cinepyet
onpeaenaTb C yY4eTOM HEIMHEMHOCTM PaboTbl KOHCTPYKLUMI NMOKPbLITUA.

15.8.7 Mpu pacyeTe HUTEM M3 KaAHATOB M UX 3aKpenneHun KoappuumeHTbl yCcnoBuini paboTbl
cnepyeT NPUHMMATbL B COOTBETCTBMM C Tabanuein 47 (pasgen 17). Ana cTabunmsmpyowmx KaHaTos,
€C/IN OHW He ABNAIOTCA 3aTAKKAMM 417 ONOPHOro KOHTYpPaA, KoapPuumeHT ycnosuii paboTbl ye = 1.

15.8.8 OnopHble y3ibl HATEN M3 MPOKaTHbIX Npodunein cneayeT BbIMONHATb, KaK MpPaBWIO,

WAPHUPHBIMW.

15.9 ®aanneBble cOeANHEHUSA

15.9.1 Mpu NpoeKTpoBaHUM GNAHLEBBIX COEANHEHWUI CNeayeT:

NPUMeHATb cTanb Ana ¢naHues C255, C285, C345, C375, C390 ¢ OTHOCUMTENBHBIM CyXKeHuem P, >
25 % (c yueTom TpeboBaHuit 13.3 - 13.5);

MCMONb30BaTb BbICOKOMPOYHble 60ATbl, obecneynBaloliMe BO3MOMKHOCTb BOCMPUHMMATb
nonepeyHble YCUANA 3a CYET CUN TPEHUA MeKay draHuamu.

TpeboBaHMA NO HATAXKEHWUIO BONTOB, €ro KOHTPOIO U NAOTHOCTM KOHTAKTa Mexay dnaHuamm
AaHbl B CHul 3.03.01.

15.9.2 Mpwn pacyete PpnaHUEBLIX COEANHEHUIN B 3aBUCUMOCTU OT KOHCTPYKTUBHOIO peLleHus,
XapaKTepa nepeaaBaembix yCUAuni u TpeboBaHM SKcNayaTaumm caeayeT NpoBepATh:

HeCyLLyt cnocobHOCTb 6ONTOBOro COeANHEHNUS;

HeCyLLYyt CNOCOBHOCTb GPUKLMOHHOTO COeANHEHMUS;
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NPOYHOCTb GNAHLEBbIX IMCTOB NPU U3rnbe;
MPOYHOCTb CBAPHbIX WBOB, COEANHAIOLWNX GNaHEL, C OCHOBHbIM 3/1EMEHTOM.

15.10 Coennnenns ¢ ¢ppe3epoBaAHHBIMU TOPLAMH

B coeanHeHUAX 3n1eMeHTOB Cc ¢pe3epoBaHHbIMK TOpLaMK (B CTbiKax M 6a3ax KOMOHH WU T.n.)
CHMMAIOLLYIO CUY CneayeT cCYnTaTb NOJIHOCTbIO Nepeaatollencs Yepes TopLbl.

Bo BHeULEHTPEeHHO-CXKaTbIX (CXKaTo-U3rnbaembix) 3n1emMeHTax CBapHble WBbl U 6ONTbI, BKAKOYAA
BbICOKOMPOYHbIE, YKa3aHHbIX COEAMHEHWM Cc/lelyeT pPaccymTbiBaTb Ha  MaKCMmasabHoe
pacTarMBalowee ycuame OT AeUCTBMA MOMEHTA UM NPOAOAbHOM Ccunbl Npu  Haubonee
HebNaronpMATHOM MX COYETAHMM, @ TAK}KE Ha CABUTatoLLEE YCUIME OT AEeMCTBUA MONEepPEeUYHOMN CUNbI.

15.11 MoHTaKXHbIe KpenJIeHus!

15.11.1 MOHTa)KHble KpenaeHUA KOHCTPYKUMMA 34aHUN U COOPYXKEeHUM ¢ Bankamu KpaHOBbIX
nyTemn, pacCYUTbIBAEMbIMM Ha YCTANOCTb, A TaKXKe KOHCTPYKLUMI NOA XKene3HOA0POXKHble COCTaBbl
cnefyeT OCyLLeCTBAATb CBAPHbIMU UAN GPUKLNOHHBIMMU.

BonTbl Knacca TOYHOCTM B B MOHTaXKHbIX COEAMHEHUAX ISTUX KOHCTPYKLUMA [O0MNyCKaeTcs
NPUMEHATD:

ANA KpenaeHus NPoroHoB, 3N1eMeHTOB GOHAPHOM KOHCTPYKUMM, CBA3EM NO BEPXHMM MOACAM
depm (Npu HaNMUMKM cBA3EN NO HUNKHUM MOACAM MU XKECTKOM KPOB/N), BEPTUKANbHbIX CBA3EN No
depmam 1 GoHapAaM, a TaKKe 31eMeHTOB PpaxBepKa;

ANA KpenaeHua CBA3eM Mo HUKHUM nosicam Gepm Npu HaIMUNKU KECTKOM KPOoBAM (NPUBAPEHHbIX
K BEPXHMM MOACAaM »KeNe30b6eTOHHbIX MAM apMMPOBAHHbLIX MAWUT U3 AYEUCTbIX BETOHOB WU
MPUKPENIEHHOrO B KaXAyt BOJIHY CTaslbHOrO NPOdUANPOBAHHOIO HACcTUAA U T.N.);

ANA KPENNeHUs CTPONUAbHBLIX U NOACTPONUAbHbLIX GEPM K KOJIOHHAM M CTPOMNUAbHbLIX depm K
NOACTPONUAbHbIM NPU YCN0BUW Nepeaadm BePTUKaNbHOro ONOPHOTo AaBAEHUA Yepes CTONNK;

ANA KpenaeHua paspesHblx 6anoK KpaHOBbIX NyTen MexXay Cobon, a TaKKe AN KpenneHus mux
HWMKHEro nosAca K KOJIOHHaM, K KOTOPbIM He KPensaTca BepTUKaibHble CBA3MY;

ANA KpenneHus 6anok pabounx naowagoK, He NoOABEPratoWMXCA BO3AENCTBUIO AMHAMUYECKNX
Harpysok;

ANA KpenaeHna BTOPOCTENEHHbIX KOHCTPYKLUNA.

15.11.2 OnAa nepepacnpegeneHnsa usrnbalolmx MOMEHTOB B 3/1eMeHTax PaMHbIX CUCTEM
KapKacHbIX 34aHWIA AO0MyCKaeTcAa NpUMEHEHMEe B Yy3/1laX COeAMHEHUS PUreneir ¢ KOJIOHHaMM
CTa/IbHbIX HAKNaAOoK, paboTatoWwmx B NN1ACTUHECKON CTaanM.

Haknafkv cnesyet BbINOMHATb M3 CTaNel ¢ Npeaesiom Tekydectn Ao 345 H/mm?.
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Ycnnna B Haknagkax cnegyet onpefenatb NpU MUHUMANbHOM Mpeaesnie TEKYYeCTU Oy,min = Ryn U
MaKCMManbHOM Mpeaesie TEKYHECTU Oy,max = Ryn + 100 H/mm?.

Haknagku, paboTtatiowpme B NAACTUYECKOM CTaauM, [AO0/MKHbI WMMETb CTPOraHble WU
¢dpe3epoBaHHbIe NPOAO0/IbHbIE KPOMKM.

15.12 OnopHble yacTu

15.12.1 HenoaBWXHble  LWAPHUPHblIE  OMNOPbl C  LUEHTPUPYHOLWMMM  NPOKNAAKAMM,
TaHreHuunanbHble, a NpPU BeCbMa H60NbLINX peakumsax - GanaHcUMpHble onopbl cnegyeT NPUMEHATb
npu Heob6Xxo4MMOCTN CTPOro PaBHOMEPHOTO pacnpeseneHna AaBAeHUs Nog Onopon.

MnockMe uWAM KaTKOBble MOABMXKHbIE OMNOPblI CAeAyeT MNPUMEHATb B CAy4aAx, Koraa
HUXKeNeXKallaa KOHCTPYKLMA A0MKHA ObITb pasrpy»KeHa OT ropu30oHTa/IbHbIX YCUANM, BO3HUKAIOLLLMX
NpW HENOABWUXKHOM onupaHun 6anku unm depmol.

KoadpdumumneHT TpeHusa B NAOCKMX NOABWUMKHbLIX OMopax caeayeT nNpuHUmaTtb pasHbim 0,3, B
KaTKoBbIX - 0,03.

15.12.2 PacyeT Ha cMATUE B LMANHAPUYECKMX WapHUpax (uandax) 6anaHcupHbIX onop cnegyet
BbINONHATL (NPM LLEHTPA/SIbHOM Yrne KacaHuMa MNOBEPXHOCTEW, paBHOM uauM 6onblem 90°) no
dopmyne

F/(1,25rIRpye) < 1, (199)
roe F - nasnenue (cuna) Ha onopy;
r, | - COOTBETCTBEHHO paanycC U AAUHA WAPHUPA;

Rip - pacyeTHOe CONPOTMBAEHWE MECTHOMY CMATUIO NPU MJIOTHOM KacaHWUW, MPUHUMAEMOE
cornacHo TpeboBaHuam 6.1.

15.12.3 PacyeT Ha AnameTpasibHOe CrKaTue KaTKoB cneayeT NponsBoauTb no dopmyne
F/(ndIReayc) < 1, (200)

rAe N - YACNO KATKOB;

d, | - cooTBETCTBEHHO ANAMETP U A/INHA KaTKa;

Rcd - pacyeTHOe CONpOTMBAEHNE AMAMETPANIbHOMY CXATUIO KAaTKOB Npu CBOBOAHOM KacaHuw,
NPUHMMAEeMOe cornacHo TpebosaHmAMm 6.1.

16 donoyiHuTeIbHbIe TPEOOBAHMS MO NMPOEKTHPOBAHUI) KOHCTPYKUMH OMOP BO3XYIIHBIX

JIMHUI 3J1eKTpomnepenavn, OTKPBITHIX pacnpeaeJuTeJbHbIX YCTPOHCTB M KOHTAKTHBIX
ceTeil TpaHCMoOpTa

16.1 [na KOHCTPYKUMI OMNop BO3AYLIHbIX JAWUHUK 3nekTponepenadun (BJ1), OTKpbITbIX
pacnpeaenuTenbHblx ycTpoincTs (OPY) 1 KOHTaKTHbIX ceTen TpaHcnopTa (KC), Kak npasuao, cneayet
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npumeHATb ctanm C235, C245, C255, C285, C345, C345K, C375 no IOCT 27772, ctanb mapoK 20 u
09I2C no IOCT 8731 cornacHoO NpUAOXKeHUto B.

B 3aBMCMMOCTM OT Ha3HAYEHMA U TUNA UX COEANHEHUI KOHCTPYKLMM ONOp NoAapas3aenatoTca Ha
rpynnbl (CM. NpuaoXKeHue B):

rpynna 1 - cBapHble cneunanbHble onopbl 60abLINX NepexooB BbICOTOM CBbiwe 60 m;

rpynna 2 - ceapHble onopbl BJ1, Kpome yKasaHHbIX B rpynne 1; cBapHble ONopbl OLWMHOBKU U NOA4
BblKNtoyaTenn OPY He3aBUCMMO OT HanpsAXKeHua, cBapHbie onopbl nog obopyaosBaHue OPY
HanpaxeHuem cebiwe 330 KB; KoHCTpyKuMn 1 anemeHTbl KC, CBA3aHHbIE C HaTAXeHnemM NpoBoA0B
(TAarn, wWTaHrM, XoMyTbl), @ TaKXe OMNopbl, YKa3aHHble B rpynne 1, npuM OTCYTCTBUM CBAPHbIX
COeaNHEHNIA;

rpynna 3 - cBapHble M 60nTOBble onopbl noa obopyaosaHue OPY HanpsakeHuem ao 330 KB,
KpOMe Oonop noJg, BbIKAKOYATENM; KOHCTPYKLMU M 3SNEMEHTbl HeCywMmx, MNOALEPKMUBAKOWMUX U
duKenpytowmx yctponcte KC (onopbl, purenn »KeCcTKMx MonepeymH, NPOXKEeKTOPHble MayTbl,
durKcaTopbl), @ TaK¥Ke KOHCTPYKUMK rpynnbl 2, Kpome KC, Npu OTCYTCTBUM CBAPHbIX COeAUHEHUN;

rpynna 4 - cBapHble N BONTOBbIE KOHCTPYKUUM KabenbHbIX KaHa/0B, AeTain NyTen nepexkaTku
TpaHchoOpPMaTOPOB, TPanbl, IECTHULbI, OrpaXKAeHUa U ApyrMe BCOMOraTe/ibHble KOHCTPYKLUKU U
anemeHTbl OPY, BJ1 n KC.

16.2 bonTbl Knaccos TouHocTM A 1 B gna onop B J1 BbicoTor Ao 60 m 1 KoHcTpyKumin OPY n KC
cnepyeT NPUHUMATb Kak ANA KOHCTPYKUMIA, HE PAcCYMTbIBAaEMbIX HA YCTaNoCTb, a ANa GpaaHLeBbIX
coeauHeHnn n onop BJ1 Bbicotot 6onee 60 M - Kak ANA KOHCTPYKLMMW, PacCYMTbIBAEMbIX Ha
yCTanocTb, No Tabauue .3 npunoxKeHua I.

16.3 /lnTblie getann cneayeT NPOeKTUPOBaTb U3 yrAepoamcToin ctann mapok 351 n 451 rpynn
otausokK Il m Il no FOCT 977.

16.4 NMpwn pacyetax onop BJ1, KoHcTpykuun OPY u KC cnepgyeT npuHUMaTb KoadPUUMEHTbI
ycnosuii paboTbl, ycTaHOB/IEHHbIe B pa3aenax 4 u 14, 7.1.2 v no Tabauue 45.

Ona onop B/1, OPY n KC 3HauyeHne KoadpPpuUMeHTa HageKHOCTU MO OTBETCTBEHHOCTU V, cieayeT
NpPUHMMaTL pasHbim 1,0.

PacyeT Ha NPOYHOCTb PACTAHYTLIX 31EMEHTOB onop No popmyne (5) ¢ 3aMeHoM B HEN 3HAYEHUS
Ry Ha Ru/yu. He ponyckaeTca.

16.5 MNpu onpepeneHnn npusegeHHon rMbkoctn no Tabaunue 8 Hambonblyto rMBKOCTb BCEro
CTEPXKHA Amax CIeAYeT BbIMUCAATL NO GOPMynam:

ANA HETbIPEXTPAHHOIO CTEPXKHA C NapannebHbiMn N0OACaMU, LWLAPHUPHO ONEPTOro No KOHUam,

Amax = 2l/b,' (201)
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ANA TPEXrPaHHOro PaBHOCTOPOHHErO CTEPXKHA C NapanneibHbIMU NOACAaMMU, LLAPHMUPHO ONepToro
Mo KOHLAM,

Amax = 2,5I/b, (202)

ANns cBOOOAHO CTOALLEN CTOMKM NUpammnaanbHo Gopmbl (CM. pUCYHOK 15)

Amax = Zuh/bl. (203)
O603HayeHuns, npuHATble B dpopmynax (201) - (203):
| - reomeTpuyecKkan gAMHa CKBO3HOIO CTEPXKHSA;

b - paccTtosiHMe MexAay OCAMW NoAcOB Haubosiee Y3KOM FpaHM CTEPXKHA C napannefibHbiMu
noscamu;

h - BblcoTa cBOOOAHO CTOALLEN CTOMKMU;
u=1,25(bs/bi)? - 2,75(bs/bi) + 3,5 - KO3bdULMEHT ANA onpefeneHna pacieTHOM A/NHbI,

roe bs v b; - PaCCToOAHNA mexXay OoCAMM NOoACOB HMpaMM,ﬂ,aﬂbHOVI onopbl COOTBETCTBEHHO B
BEPXHEM N HUXKHEM OCHOBAHUAX Hanbonee y3KOI7I rpaHn.

Tabnuuya 45
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3NeMeHT KOHCTPYKL MM

KoadduumeHT ycnosui

paboTbl V.
1 CKaTble nosca M3 OA4MHOYHbIX YrONKOB CTOEK CBOOOAHO CTosLEl onopbl B
nepBbIX ABYX NaHeAX OT HalumaKa Npu y3/10BbIX COeAUHEHUAX:
a) Ha cBapke 0,95
6) Ha 6onTax 0,90
2 CxkaTbli 3N1eMeHT MNJIOCKOW pelleTyaTon TpaBepcbl W3  OAMHOYHOO
PaBHOMOIOYHOTO Yro/Ka, NPUKPENIAEMOro O4HOM NOAKOM (PUCYHOK 22):
a) NoAC, NPUKPENAAEMbIN K CTOMKe 0Nopbl HENOCPeACTBEHHO ABYMA HoaTamum 0,90
n 6onee, NOCTaBNEHHbIMW BAO/Ib NOACA TPaBepChbl
6) nosc, npuKkpenasembii K CTOMKe onopbl Oog4HMM 60ATOM WAM Yepes 0,75
$acoHky
B) pacKocC 1 pacrnopka 0,75
3 OTTAMKKa U3 CTaNIbHOTO KaHATa MM Ny4YKa BbICOKOMPOYHOMN NMPOBONOKM:
a) AN NPOMENKYTOYHOMN ONOPbl B HOPMA/IbHOM peXknume paboTbl 0,90
6) ANA aHKepPHOW, aHKePHO-YrNOBOM U Yr10BOM onop:
B HOPMa/IbHOM peXxunume paboTbl 0,80
B aBapMMHOM pexume paboTbl 0,90

MpumeyaHue - YKasaHHble B Tabanue KoapOUUMEHTbI YCI0BUI pPaboTbl He PacnpOCTPaHAOTCA Ha

coegunHeHunA a1eMeHTOB B y31aX.

PucyHoK 22 - Cxema TpaBepCbl C TPEYro/sibHOM peLleTKoi
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16.6 PacyeT Ha YCTOMYMBOCTb MPU CHKATUU C U3TMOOM CKBO3HOIO CTEPXKHSA C peLeTKamu
MOCTOAHHOrO MO A/IMHE CeYeHUs ceayeT BbINONHATb CornacHo TpebosaHuaAmM pasaena 9.

[nsa paBHOCTOPOHHErO TPEXTPAHHOTO CKBO3HOIO CTEPXKHA C pelueTKamm NOCTOAHHOTO No AJIHe
CEeYEHUA OTHOCUTE/IbHBIN IKCUEHTPUCUTET CAefyeT BblYUCAATL No popmMynam:

npu nsrnbe B NJIOCKOCTU, NEPNEHAUKYNAPHON OQHOM U3 TPaHEN,

m = 3,468M/(Nb); (204)
npu nsrmbe B NJIOCKOCTU, NApannenbHoM O4HON U3 rpaHen,
m = 36M/(Nb), (205)

roe b - pacctoaHMe mexay OCsiMM MOSICOB B NJIOCKOCTU FPaHu;
68 - KoadduumeHT, paBHbIn 1,2 npn 6onTOBbLIX coeanHeHnsx 1 1,0 - Npu CBapHbIX COeAUHEHUAX.

16.7 MNpu pacyeTe Ha YCTOMYMBOCTb NPU CHATUM C M3rMOOM CKBO3HOIO CTEPXKHA C peLleTKamm
cornacHo TpeboBaHmam 9.3.1 1 9.3.2 3HaYEHUE IKCUEHTpPUCUTETA e Npu BONTOBLIX COeAUHEHUAX
3N1EeMEeHTOB cneayeT YMHOXKaTb Ha KoadpduumeHT 1,2.

16.8 Mpw npoBepKe YyCTOMYMBOCTU OTAE/IbHbIX MOACOB CTEPXHA CKBO3HOrO CeYeHMA onop ¢
OTTAMKAMM NPU CHATUU C U3rMOOM MPOJOALHYIO CUY B KaXKAOM Mnosice cnegyeT onpefenstob C
y4yeToM p[ononHutenbHoro ycunma Ngg OT u3rmbatowero MomeHTa M, BblYUCAAEMOrO NO
AedopMnPOBaAHHOM CXeme.

Ona  WapHUMpPHO oOnNepToM NO KOHLAM peleT4aTon CTOMKM MNOCTOAHHOrO Mo  AJiMHe
NPAMOYrosibHOro ceyeHua (Tun 2, Tabnauua 8) onopbl C OTTAMKKAMM 3HayeHWe MoMeHTa M B
cepeauvHe AHbI CTOMKM NpU U3rnbe ee B 04HOM U3 NIOCKOCTEN X - X U Y - Y cneayeT onpeaensatb
no ¢opmyne

M = My + (BN/)(fy + f), (206)

roe Mg - wm3rnbarowmm MOMEHT B cepeauHe ANMHbI CTOMKM OT MOMEepevyHOM Harpysku,
onpeaensembli Kak B bankax;

B8 - K03 PUUMEHT, NPUHMMAEMBbIN COrNAcHoO 16.6;
N - npoaonbHan cuna B CTOMKE;

fq - Nporné cTolikK B cepenHe AIMHbI OT NONEPEYHOM Harpy3Ku, onpeaenaemblit Kak B 06bIYHbIX
6anKax c UICNONb30BaHMEM NPUBEAEHHOTO MOMEHTA UHEPLUN CEYEHUA lef;

fn=0,0013/ - Ha4yanbHbIN NPOrNH CTOMKM B NJIOCKOCTU U3rNba;

5 =1-0,1NP/(Ely).
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3pechb: | - ANvHaA CTOMKY;

roe A - nnowagb CeYeHUA CTOMKK;

Aef - NPUBEAEHHAA TMBKOCTb CTOWKM, onpeaensemas no Tabavue 8 Ans ceyeHus TMNa 2 ¢ 3aMeHom
B popmyne (16) Amax Ha Ax MAK Ay COOTBETCTBEHHO NAOCKOCTM U3rnba.

Mpw n3rnbe CTOMKKM B ABYX NNOCKOCTAX ycunme Nqg cnegyeT onpeaenatb no popmyne (124); npu
3TOM HavanbHbIN NPOrub f, cneayeT yunTbiBaTb TO/IBKO B TOM MJIOCKOCTU, B KOTOPOM cOoCTaBAAtoLLasnA
ycnununa Ngg oT momeHTa My unn My nmeeT Hanbonbluee 3HaYeHwme.

16.9 NMonepeyHyto cuny Q B LWAPHMPHO ONEPTOM MO KOHLLAM CTOMKE C peweTKaMu NOCTOAHHOro
no A/MHE NPSAMOYTo/IbHOro ceveHus (Tun 2, Tabaunua 8) onopbl C OTTANKKAMM NPU CHATUM C U3rnbom
B OAHOM W3 M/JIOCKOCTEN X - X UAWN Y - y cnedyeT NPUHUMATb NOCTOAHHOM MO AJ/IMHE CTOMKWU U
onpezenatb no popmyne

(207)

rae Qmax - MaKCMManbHasA NonepeyHas cuna OT MOMNEepeyvyHor HarpyskuM B MAOCKOCTU M3rnba,
onpeaensemas Kak B bankax.

OcTtanbHble 0603HayeHUA B popmysie (207) cheagyeT NpUHMMaTb TaKUMU e, Kak B popmyne (206).

16.10 Ona wWapHMPHO OMNepTol NO KOHLAM pelleTyaToil CTOMKM MNOCTOAHHOIO NO AAMHE
TPeyronbHOro CKBO3Horo ceveHua (tun 3, Tabanua 8) onopbl C OTTANKKAMM NPU CHATUM C UITMOOM B
OAHOM M3 MNOCKOCTEM X - X UAN Yy - Yy 3HAYeHMe MOMeHTa M B cepeauHe ee OAUHbI cnepyet
onpeaenatb no popmyne (206), a NnpmMBeaeHHYO rTMBKOCTb - No Tabanue 8 Ana ceyeHms Tuna 3.

Mpw n3rnbe CTOMKKM B ABYX NNOCKOCTAX 3HaYeHne ycunma Ngg cnesyeTt npUHMMaTb 60ablLMM U3
ABYX 3HaYEHU, onpeaensembix No Gpopmynam:

Nag = 1,16Mx/b namt Nog = 0,58Mx/b + M,/b. (208)

Mpwn yyete o6omx momeHToB My n My BO BTOpon dopmyne (208) HayasbHbIM NPOrMbG CTOMKKU B
Ka*kA0M U3 ABYX NNIOCKOCTEN cneayeT NPUHMMATL paBHbIM f, = 0,001/

16.11 MNonepeyHyto cMny Q B NJOCKOCTM FPaHM B LWAPHMPHO ONEPTOI MO KOHLAM pelleTyaTomn
CTOMKEe TPeyrosbHOro CKBO3HOIO CEeYEeHMA OMOpbl C OTTAXKKAaMM NpU CKaTum € u3rmbom cnepyet
onpeaenatb no popmyne (207) c yyueTom npmuseseHHON rMBKOCTU Aef, Onpegensemoii no tabnaumue 8
ONA cevyeHuna Tmna 3.

16.12 PacyeT Ha YCTOMUYMBOCTb CHKATbIX 3/IEMEHTOB KOHCTPYKLMI U3 OAMHOYHbIX YTONKOB (NOACOB,
PeLWeTKN) cneayeT BbINONHATb, KaK NPaBU/IO, C YY4ETOM IKCLUEHTPUYHOTO NPUNOMNKEHMA NPOAO/bHOM
CUNbI.
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[onyckaeTcs paccuMTbiBaTb 3TM 3/NEMEHTbI KaK LEHTPasbHO-CKaTble no ¢dopmyne (7) npwm
YCNOBUU YMHOXKEHUA NPOAOIbHbBIX CUA HA KO3ODUUMEHTBI Om U A4, TPUHMMAEMble He meHee 1,0.

B npocTpaHCcTBEHHbIX 6ONTOBbIX KOHCTPYKLMAX NO PUCYHKY 15 (KpOMe pUCYHKa 15, B M KOHL,EBbIX
onop) nNpu LEHTPUPOBAHMM B Y3/ 3/1IEMEHTOB M3 OAMHOYHbIX PABHOMONOYHbIX YrONKOB NO MX
pUCKaM MNpW OAHOPAAHOM PACNONONKEHMM OONTOB B 3/EMEHTAX PELWETKU M NPUKPenseHun
PacKOCOB B y3/e C ABYX CTOPOH MOJKM Nofica 3HayeHMA KO3GOUUMEHTOB Om M Oy Creayet
onpeanenaTb:

AN1A NOACOB Npu (npwu cneayeT NpMHMMATbL

npwm 0,55 < ¢/b < 0,66 1 Nma/Nm < 0,7

npv 0,4 < ¢/b < 0,55 U Nmd/Nm < (2,33¢/b - 0,58)
AN PAaCKOCOB, MPMMbIKAIOLLMX K PaCCYMTbIBaEMO NaHenn nosaca, No Gopmynam:
npu 0,55 < ¢/b < 0,66 ¥ Nmg/Nm < 0,7
Qg =1,18 - 0,36¢/b + (1,8¢/b - 0,86)Nima/Nm: (211)
npv 0,4 < ¢/b < 0,55 U Nmd/Nm < (2,33¢/b - 0,58)
Qg =1-0,04c/b + (0,36 - 0,41¢/b)Numa/Nm. (212)

[Ons NPOCTPaHCTBEHHbIX BONTOBbLIX KOHCTPYKLUMI MO PUCYHKY 15, T, A B dopmynax (210) un (212)
cnepyet npuHumathb 0,45 < ¢/b < 0,55.

B popmynax (211) n (212) oTHOLWEHME PACCTOAHMA MO NOJIKE YroNKa packoca OT 0byLLIKa 4,0 PUCKM,
Ha KOTOPOW ycTaHOBAEHbI BONTDLI, K LUMPMHE NOMKM Yrosika packoca npuHato ot 0,54 no 0,6; npu
OTHOLWEHUN, paBHOM 0,5, KOIGOUUMEHT a4, BblMUCAEHHbIN No dopmynam (211) u (212), gonxkeH
6bITb yBEINYEH Ha 5 %.

B NpOCTpPaHCTBEHHbIX CBapHbIX KOHCTPYKUMAX U3 OAMHOYHbLIX PABHOMONOYHbIX YrO/AIKOB NO
PUCYHKY 15, 6, 1 (KpOoMe KOHL,EBbIX ONOp) C MPUKPENIEHNEM PACKOCOB B Y3/1€ TO/IbKO C BHYTPEHHEN
CTOPOHbI NonKK nosca NPu Nmd/Nm < 0,7 3HayeHUs Ko3pOULMEHTOB am U Oy CeayeT NPUHUMATD:

NPWU LEHTPMPOBAHUM B Y3/1aX 3/1EMEHTOB MO LLEHTPAM TAXKECTU CeYEHUN am = og = 1,0;

NPV LEHTPUPOBAHMM B Y3/1aX OCEI PAaCKOCOB Ha 0BYLIOK Nosca Am = g = 1,0 + 0,12Nmd/Nm.
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Mpu pacyeTe KOHCTPYKLMIA Ha COBMECTHOE [eiCTBME BEPTUKaIbHbIX M NMONEpeYHbIX Harpy3oK u
KPYTALLEro MOMEHTa, BbI3BaHHOIO 06pbIBOM NPOBOAOB MM TPOCOB, AONYCKAETCA NPUHUMATL Om =
aqs=1,0.

O603HayeHus, npuHATble B dopmynax (209) - (212):

C - paccTosiHMe MO MOJIKE Yrosika nosAca oT 0byLlKa 40 PUCKM, Ha KOTOPOW PACMoIOXKEH LEHTP
y3na;

b - WMpWMHA NONKK yroiKka nosca;
Nm - NpoAoAbHAA CMAA B NAHENN NOACa;

Nmd - CyMMa NPOEeKLMIA Ha OCb NOSICA YCUAWUIA B PacKocax, NPUMbIKaIOLWMX K O4HOM NOJKe nosca,
nepegasaemast Ha HEro B y3/1e U onpeaensiemas NpPu TOM Ke COMeTaHUM Harpy3oK, Kak ansa Nm; npu
pacyeTe nosica cneAyeT NpUHMMaTh 6obluee 13 3HauYeHU Nmg, NONYYEHHbIX ANA Y3108 MO KOHLAM
naHenun, a NPy pacyeTe PackoCoB - 419 Y3/1a, K KOTOPOMY MPMMbIKAeT pacKoc.

16.13 PacyeTHble ANWHbI lef U PagMyCbl MHEPUUW CeYeHUW i nNpu onpeaeneHnn rmbkoctu
3/1EMEHTOB MNJIOCKMX TPaBepc C NOACAaMM U PELUEeTKOW M3 OAMHOYHbIX YrosIKOB (CM. PUCYHOK 22)
cnegyet NPUHMMATb PaBHbIMU:

ANA NOACA lef = Im, [ = imin lef = Im1, i = ix;
ANna packoca lef = ld, i = imin,
ANA PACNOPKU lef = I, i = imin,
rae ix- paAnyc MHepPLMM CEYEHMA OTHOCUTEIbHO OCK, NapanieibHOM NNOCKOCTU PeLleTKN TPpaBepchbl.

16.14 T'MHKOCTb NEPBOro CHU3Y packoca M3 OAMHOYHOTO Yro/Ka peleTtyaTon ceoboaHO cToALleln
onopbl BJ/1 He gonxHa npesbiwaTb 160.

16.15 OTKnoHeHMA Bepxa onop M npornbbl TpPaBepc He A0/KHbl MNPEBbIWATb 3HAYEHUN,
npuBeaeHHbIX B Tabaunue 46.

16.16 B cTanbHbIX NPOCTPAHCTBEHHbIX KOHCTPYKUMAX onop B/1 n OPY M3 0AMHOYHbIX YrONKOB
cnepyeT NpeaycMaTpMBaTb B MONEPeYHbIX CeYEeHUAX guadparmbl, KOTOPbIE AO/KHbI PACNOaraTbCA
B CTOMKax CBOHOAHO CTOALLMX OMOP He pexe, Yem Yyepes3 25 M, U B CTOMKAX ONOP Ha OTTAXKKAX He
pexke, yem yepe3 15 m. [unadparmbl A0MKHBI TaKKe YCTAaHABAMBATLCA B MeCTaxX MPUIOMKEHUA
cocpeaoToOYEeHHbIX Harpy3oK 1 nepesioMoB NOACOB.

16.17 Mpu pacyeTe Ha CMATUE COEAMHAEMbIX 3/1EMEHTOB peleTkM B 0AHOO0ATOBbIX
COeANHEHUAX C PAaCCTOAHMEM OT KpadA 3/IEMEHTA 40 LLEeHTPa OTBEPCTUA BAOb ycuama meHee 1,5d
cneayet yuuTbiBaTb NpumedaHune 2 Tabanubl 40.
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B O,CI,HO6011TOBbIX CoOegUnHEHNAX 3n1eMeHTOB, MNMOCTOAHHO pa6OTaI-OLLI,VIX Ha pacTaxXeHume (Tﬂl’
TpaBepPC, 321EMEHTOB, NMPUMbIKAOWNUX K Yy3/1aM KpensieHnA npoBoaOB M TPOCOB, MU B MeECTax

KpenaeHus obopyaoBaHMA), pacCcToAHME OT Kpas 3/1eMeHTa A0 LLeHTpa OTBEPCTMA BAOJb yCUAUA
cnepyet NPUHUMaATb He MeHee 2d.

16.18 Packocbl, NpuKkpenasemblie K noscy 6oatamm B 04HOM y3/€, A0/1*KHbl ObITb PACNONOKEHbI,
KaK NpaBmno, ¢ A4BYX CTOPOH MNOAKU NOACHOTO YroakKa.

Tabnuuya 46
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OTHOCKTENbHbIN Npornb Tpasepcbl U 6ankm (K
OTHOCUTEIbHOE NPONeTy AN ASIMHE KOHCOAN)
Neo | KOHCTpYKLUMA 1 HanpasieHne | OTKNOHEHUe — —
BEPTUKa/IbHbIN rOpU30HTaNbHbIN
n.n. OTKNOHEHUA Bepxa onopbl (K
BbICOTE OMOpbI) B Ha
B nposete Ha KoHCcon
nponeTe|KoHCOoNU
KoHuesas v yrnosas onopa B/l 1 1 1 H
= = = e
1 [aHKepHOro TMna BbiCOTOM A0
orpaHuymMBaeTca
60 m BAONb NPOBOAOB 120 120 70 P
Onopa BJ1 aHKepHoro Tuna 1 1 1
2 |BbicoToh pgo 60 ™M BAOAb To xe
MpomexyTouyHaAa onopa BJl H 1 1
e =y =y
3 |(Kpome nepexogHolt) BAONb »
orpaHu4mMBaeTca
npoBoAoB P 150 50
MepexogHbie onopbl BJ1 Bcex 1 1 1
4 |TMnos BbicOTOM cBbiwe 60 m »
BOONb NPOBOAOB 140 200 70
1 1 1 1 1
5 |Onopa OPY Bgonb nposoaos
100 120 70 200 70
1 He He He
6 |To ke, nonepeKk NpoBoa0B
70 orpaHuuyMBaeTcAlorpaHmMynBaeTca| orpaHM4MBaeTca
Croi 1
. TOMKA onopbl nog, ) ) ) )
obopyaoBaHue 100
1 1
8 |banka nog obopynosaHue - - -
300 250
MpumeyaHusa
1 OTknoHeHue onop OPY u TpaBepc onop BJ1 B aBapMMHOM U MOHTaXKHOM PEXKMMAX HE HOpMUpPYeTCA.
2 OTKNOHEeHWA u nNporMbbl Mo nosvumam 7 uU 8 AO0NXKHbI ObiTb YMEHbLUEHbI, €CU TEXHUYECKMMU
YCNOBMAMM Ha 3KCMNIyaTaumio 0bopyLoBaHMA YCTaHOBAEHbI bonee KecTkue TpeboBaHus.

16.19 B 601TOBbIX CTbIKax MOACHbIX PAaBHOMOJIOYHbIX YrOAKOB YNCIO HONTOB B CTbiKe cnepyet
Ha3Ha4yaTb YETHbIM M pacnpeaenaTb 60NTbl NOPOBHY MEXKAY NOKAMM YroKa.
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Yumcno 60nTOB NPU OAHOPAAHOM M LIAXMATHOM MX PACMOIOMKEHMM, A TaKKe YMCI0 NOMEePEYHbIX
pagos 60NTOB NpU ABYXPAAHOM MX PacnoONOXKEeHUU cnefyeT Ha3HavaTb, KaK NpaBuao, He Honee
NATU Ha OA4HOW MOJIKE YrO/IKa C KaXA0WM CTOPOHbI OT CTbIKa.

YKa3aHHoe yncno 601TOB M NonepeyHbIX PALOB AOMNYCKAETCA YBEANYUTL A0 CEMU NpPU YCIOBUMU
YMEHbLUEeHUA 3HaYeHMA KoadpdurumneHTa yp, onpegenaemoro no tabaunue 40, ymHoxeHnem Ha 0,85.

16.20 PacueT Ha yCTOMYMBOCTb CTEHOK OMOP M3 MHOTOrpaHHbIX TPY6 Npu Yncae rpaHen ot 8 Ao
12 cnepyet BbINOAHATL NO popmyne

(213)

roe o1 - Hanbosbluee CHMMAIOLWEEe HaAMNpsAXKeHMe B CEeYEHUM OMopbl NpM ee pacyete no
AedopmupoBaHHOM cxeme;

Ocr - KPUTUMYECKOE HanpsXKeHue, Bblumcnaemoe no ¢opmyne

(214)

B popmyne (214) 0603HaueHo:

- YCNOBHaA rMBKOCTb CTEHKU FPaHU WMPUHOM b U TONLLMHON t,

roe—| cneayeT npuHMmMaTh He 6onee 2,4;
02 - HAMMEHbLLIee HanpsAXKeHUe B ceYeHMM, MPUHUMAEMOE NPU PACTANKEHUM CO 3HAKOM KMUHYCY.

MHororpaHHble Tpybbl [ONXKHbI OTBeYaTb TpeboBaHuMam 11.2.1 n 11.2.2 gna Kpyrabix Tpyb ¢

PagNyCcoOM OMMUCAHHOMN OKPYXKHOCTH.

17 [donmosHuTe/JbHBbIE TPeOOBAHUSA IO MNPOECKTHPOBAHUI0O KOHCTPYKIHUI AHTEHHBIX

COOpY:KeHHUil cBSI3M BbICOTOM 10 500 M

17.1 Ons cTanbHbIX KOHCTPYKLMIA aHTEHHbIX coopyrKeHu (AC), KaK NpaBuo, cnesyeT NPUMeHATb
cTanu no FOCT 27772 (Kpome cTtanen C390K, C590, C590K), ctanb mapok 20 u 09r2C no rocCTt 8731
COrnacHo npunoxeHuio B. Mpu 3atom cnegyet NpUHMMATL pacnpegeneHne KOHCTPYKUMWA Mo
rpynnam:

rpynna 1 - oTTAMKM U3 CTa/IbHbIX KAHATOB U Lienei pasindyHon KoHPUrypaLumm, Hecylime BaHTbI
AHTEHHbIX NOJIOTEH M aHTeHHble NMPOBOAA; 3/1eMeHTbl (MexaHUYeckue AeTanun) OTTANKEK MadT U
aHTEHHbIX NOIOTEH, AeTanu KPenJeHUsa OTTAXEK K dyHAamMeHTamM M K CTBOJIaM CTaslbHbIX Onop;
dnaHubl U pnaHUEBble COEAMHEHUA 3N1E€MEHTOB CTBOJIOB MauT 1 BalleH, BKAKOYan onopHble diaHubl
n 6almakm;
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rpynna 2 - Cn/IOWHOCTEHYATble U pelleTyaTble CTBOJIbI MayT U balleH, peweTka, agnadparmbl
CTBOJ10B OalleHHbIX onop;

rpynna 3 - NecTHUUbl, NepexoaHble NAOLWAAKN, METAaNIOKOHCTPYKUUM KPENIEeHUA aHTEHHOro
obopynoBaHus.

MaTepuanbl Ana coeauHeHWn cnegyet MPUHUMATb COrAcHO pasgeny 5, HOpMaTUBHbIE U
pacyeTHble CONPOTUBIEHMA MATEPMANOB U COEAUHEHUM - COTTACHO Pa3aeny 6 U NPUIOKEHUAM B U
r.

15.2 [InA OTTAEK M 3N1eMeHTOB aHTeHHbIX MONOTEH cneayer NMPUMEHATb CTa/sibHble KaHaTbl
Kpyr/ible OUMHKOBaHHble No rpynne CC, rpy3oBble HepacKpy4ymMBaloWMeca OOMHAPHOM CBUBKM
(cnupanbHble) MAM  HepacKpyyMBatoWMecA [BOMHOM KPEcTOBOM CBMBKM C  MeTa/lZIMYeCcKUm
cepaevyHnKkom (KpyrnonpagHble), NpM 3TOM ChNMpanbHble KaHaTbl cneayeT MNPUMEHATb Npu
pacyeTHbIX ycunmax o 325 KH. B KaHaTax cnegyeT MPUMEHATb CTalbHYK KPYrAyl KaHaTHYO
NPOBONOKY HauMbonblMXx AMameTpoB Mapkm 1. [ns cpeaHe- W CUIbHOArpeccuMBHbIX cpen,
AO0MYyCKaeTca NPUMEHSTb KaHaTbl, OUMHKOBaHHble no rpynne XKC, c TpeboBaHUAMM AN KAHATOB
rpynnbl CC. JJonycKkaeTca NpUMeHEHNe PacKpy4MBatOLLMXCA KAHATOB NPW YCA0BUMK, YTO 06BA3KM 13
MSAFKON OLMHKOBAHHOW NPOBOJ/IOKM, PACNONOMKEHHbIE MO KOHLAM KaHaToB, byayT yBenuyeHbl No
ANVHE Ha 25 %.

[ns oTTAXKEK CO BCTPOEHHbIMWU M30NATOPAMM OPELLKOBOrO TUMa cneayeT NPUMEHATb CTa/ibHble
KaHaTbl C HEeMEeTa//IMYECKMMU CcepaevYHUKamM, ecin 3TO [AONYyCKaeTca pPaanuoTeXHUUYECKUMMU
TpeboBaHMAMM.

Ona OTTAKEK C YyCUMAMAMM, NPEBbIWAKWMMN HECYLLYO CNOCOOHOCTb KaHaTOB W3 Kpyraow
NPOBO/IOKKN, AOMYCKAETCA MPUMEHEHME CTa/ibHbiIX KAHAaTOB 3aKPbITOro TUMa M3 3eTobpasHbiX U
KNMHOBUAHbIX OLLMHKOBAHHbIX NMPOBOJIOK.

17.3 KOHUbI CTaNIbHbIX KAHATOB B CTaKaHax an MmydTax cneayeT 3aKpeniAaTb 3a/IMBKOM LLUHKOBbIM
cnnasom LUAMOS-1,5/1 no [OCT 21437.

17.4 Ans anemeHTOB aHTEHHbIX NOMIOTEH C/ieAyeT NPUMEHATb NpoBoAa cornacHo Tabauue .11
npunoxenua . MpumeHeHMe MeaHbIX NPOBOOK A0OMNYCKAETCA TOAbKO B CNYYaAX TEXHONOMMYECKOM
HeobxoaMMOoCTu.

17.5 3HauyeHWe pacyeTHOro CONpPOTMBAEHMA (YCUIMA) PACTAKEHUIO NPOBOAOB W MPOBONOK
cneayeT NPUHUMaTb PaBHbIM 3HAYEHMIO PA3PbIBHOMO YCUAUS, YCTaHOBNEHHOMY roCcyAapCTBEHHbIMM
CTaHAAPTaMU, AeNeHHOMY Ha KO3PULIMEHT HaLEKHOCTM N0 MaTepUany ym:

ANA aNIOMUHUEBBIX U MeAHbIX NPOBOAOB Ym = 2,5;
ANA CTaneantoMUHUEBbIX NPOBOAOB NPU HOMUHA/bHbLIX CEYEHMAX, MM?:

16 n 25 - )/m = 218;
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35 - 95 - Vm = 215;
120 u 6onee -Vm=2,2;
ANA BUMeTaNnNMYecKmx cTaiemeiHbIX NPOBONOK Ym = 2,0.

17.6 MNpu pacyeTax KOHCTpyKkumii AC cneayeT nNpuHUMaTb Ko3ddUUMEHTbI yCoBUIM paboTsl,
YyCTaHOB/IEHHbIEe B 4.3; B pasaene 14 n B Tabaunue 47.

Tabnunuya 47
dNneMeHTbl KOHCTPYKLNiA KoaddunumneHT ycnosuii paboThbl pe
MpenBapuUTENbHO HaNPAXKEHHbIE 3/IEMEHTbI PeLLeTKM 0,90
dnaHubl:
KO/IbLLEBOTO TMNA 1,10
OCTa/IbHbIX TUNOB 0,90

CTanbHble KaHaTbl OTTAXKEK MAYT UM 31eMEHTbl AaHTEHHbIX NOAOTEH npu
X Konmn4yecrtee:

3 - 5 OTTAXKEK B ApyCce UM 3/IeMEHTOB aHTEeHHbIX MONOTEH 0,80
6 - 8 OTTAXKEK B Apyce 0,90
9 1 bosiee OTTANXKEK B Apyce 0,95
3a4enKa KOHLOB Ha KOYLUE 3aXKMMamMn UK To4e4YHoe onpeccoBaHme BO 0,75
BTY/IKe
OnneTKa KaHaTa Ha KoyLue uan nsonatope 0,55
DNeMeHTbl KpenseHuA OTTAMEK, aHTEHHbIX MONOTEH, NPOBOAOS, 0,90

NOAKOCOB K ONOPHbIM KOHCTPYKLMAM M aHKEpPHbIM dyHAAMEHTaM

AHKepHble TAXKM 6e3 pe3bboBbIX CcoeauMHEHUA Npu paboTe MX Ha 0,65
pacTsaKeHue ¢ usrnbom

MpoywwnHbl Npu paboTe Ha pacTaXKeHue 0,65
[JeTtanu KpenneHuit U coegMHEHUIN CTaslbHbIX KAHATOB:
MeXaHMYEeCKNe, Kpome Ocell LapHMpPOoB 0,80

OCU LWAPHUPOB MPU CMATUU 0,90

17.7 OTHOCUTENIbHbIE OTKNOHEHMA OMNOp (K BbICOTE) HE A0/IKHbI NPEBbILATL 3HAYEHUN (Kpome
OTKNOHEHUI OMOpP, A1A KOTOPbIX YCTAHOB/IEHbl WHble 3HAYEHWs TeXHWYECKMM 3aZaHWeM Ha
NPOEKTUpOBaHMeE):

www.pkb-titan.ru w TATAH



npw BETPOBOM MW FONONEAHON Harpyske 1/100;
NP 0AHOCTOPOHHEN NOABECKE aHTEHHbI K ONOpPe NPU OTCYTCTBUU BETPA 1/300.

17.8 MOHTaXHble COeANHEHUA 3/1eMEHTOB KOHCTPYKUMK, nepedatolime pacyeTHble YCUIuS,
cneayeT NPOeKTMPOBATb, Kak NpPaBuao, Ha 6onTax Kaacca TOYHOCTM B 1 BbICOKOMPOYHbIX bonTax.
Mpu 3HAKoOMepeMeHHbIX YCUAUAX, KaK npaBuao, caeayeT MPUHMMATb COeAMHEHMA Ha
BbICOKOMPOYHbIX 60ATAX NN HA MOHTaXKHOW CBapKe.

Bo ¢pnaHLeBbIX COeAMHEHUAX CAeayeT, Kak NPaBuao, NPUMEHATb BbICOKOMPOYHble 6ONTbI.

MprMmeHeHNe MOHTaXKHOM CBAPKU MAN BONTOB Kaacca TOYHOCTU A AOMKHO BbITb COrIAacOBaHO C
MOHTUPYIOLWEN opraHn3aumen.

17.9 Packocbl ¢ rMbkocTbio 60nee 250 npu nepeKpecTHOM pelleTKe B MecTax nepecevyeHui
A0/MKHbI BbITb CKpenieHbl Mexkay coboi.

Mpornbbl pacnopok anadparm M 31eMEHTOB TEXHONOIMYECKUX MAOWAA0K B BEPTUKANbHOM U
FOPM30HTANIbHOM NNOCKOCTAX HE A0/KHbI NpeBblwaTth 1/250 nponera.

17.10 B KOHCTPYKUMAX peLeTyaTbix onop Anadparmbl 4OMKHbI YCTAHABAMBATLCA HA PACCTOAHUM
MeXAy HAMMK He Bonee Tpex pasmepoB CpeaHero NoNepeyYHoOro ceYeHns CeKLMm Onopsbl, a TaKKe B
MecTax NPUAoKEeHMA cocpesoTOYeHHbIX Harpy3oK U nepesoMmoB NOACOB.

17.11 bonTbl ¢naHueBbiXx coeaunHeHW Tpyb cnepyeT pasmew,atb Ha OAHOW OKPYMKHOCTM
MWHUMANbHO BO3MOXKHOIO AMaMeTPa, Kak NPaBu/Io, Ha PaBHbIX PAacCTOAHUAX MeXKay 6onTamu.

17.12 3nemeHTbl peweTkn depm, cxoaalmecs B 0o4HOM y3/e, cieayeT LeHTPMpoBaTb Ha OCb
nosca B TOUYKE NepeceyeHma ux oceir. B mectax NpMMbIKaHMA PACKOCOB K paaHLLaM AOMNYyCKaeTca ux
pacLeHTPOBKa, HO, Kak NpaBuao, He bonee Yem Ha TpeTb pasmepa NonepeyHoro ceyeHus nosca.
Mpw pacueHTpoBKe Ha 6oNbLWKIA pasmep 3NeMeHTbl AONKHbI ObITb PACCYUTAHDbI C YY4ETOM Y3/10BbIX
MOMEHTOB.

B npopesHbix $pacoHKax ANa KPenaeHUs PackoCoB U3 KPYI/OW CTanM KOHel, npopesun crepyet
3aCBep/IMBaTb OTBEPCTUEM AMameTpom B 1,2 pasa 6o/blie guameTpa packoca.

17.13 OTTAKKM B MayTax C pelweéTyaTbiM CTBOIOM cneyeT LLeHTPMpPOoBaTh B TOUKY nepeceyeHun
OCell NOACOB W PAacMnopPOK. 3a YC/IOBHYIO OCb OTTAXEK CeayeT NPUHMMATh XopAay.

JlnctoBble NPOyLWUHbI AR KPENnieHUA OTTAXKEK AOJ/IKHbI NOAKPENAATbCA pebpamm KeCcTKoCTH,
nNpeaoxXpaHAoWMMM UX OT n3rmba.

KOHCTPYKLMM Y310B KpENAEHUA OTTAXKEK, KOTOPbIE HE BNMUCLIBAOTCA B TPAHCNOPTHbIE rabapuTbl
CEKUMI CTBONA MaYT, cneayeT NPOEKTMPOBaTb HAa OTAE/IbHbIX BCTaBKax B CTBOJIE B BUAE YKECTKUX
rabapuTHbIX gnadparm.
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17.14 HataxHble ycTponcTsa (MydTbl), cayxalipe ANsS PeryampoBKU AJUHbI U 3aKpenseHus
OTTAMKEK MauT, AO/IKHbI KPENUTLCA K aHKEPHbIM YCTPOMCTBAM rMbBKoM KaHaTHOM BCTaBKon. [AnnHa
KaHaTHOM BCTaBKM MeXKAy TOpLLAaMM BTYNO0K A0/XKHA ObiTb He meHee 20 AMameTpoB KaHaTa.

17.15 Ona snemeHTtoB AC cnegyet NpMMeHATb TUNOBble MeXaHWYecKue geTanu, npoweglime
NCMbITaHMA HAa NPOYHOCTb M YCTAaNOCTb.

Pe3bby Ha pacTAHYTbIX 3N1eMeHTax cneayeT NpUHMMaTbL cornacHo [OCT 8724, TOCT 9150, [OCT

24705 (MCcnonHeHWe BNaAMHbI pe3bbbl C 3aKpyrAeHnem).

17.16 B oTTAXKKax MayT, Ha NPOBOAAX W KaHaTax rOPU30HTaA/IbHbIX AaHTEHHbIX MOJOTEeH ANA
raweHus BMOpauuu cnegyeT npeaycMmaTpuBaTb NOCNeA0BaTe/IbHYHO  YCTaHOBKY  MapHbIX
HW3Ko4acToTHbIX (1 - 2,5 Tu) 1 Bbicoko4YacToTHbIX (4 - 40 Tu) BMBpOracuTenelt peccopHoOro TmMna.
Hu3Ko4acToTHbIE racuTenn cneayeT BbIoMPaTb B 3aBUCMMOCTM OT YaCTOTbl OCHOBHOTO TOHA OTTAMKKM,
npoBoAa MM KaHaTa. PacctosHMe s OT KOHLEeBOW 3a4e/1KM KaHaTa 40 MecTa NoABeCKM racutenem
cneayet onpeaensats no popmyne

roe d - AnameTp KaHaTta, NpoBoAa, MM;
m - macca 1 m KaHaTa, NpoBOAa, Kr;
P - npeagapuTenbHoe HaTAXKeHWe B KaHaTe, nposoje, H.

BblCOKOYACTOTHbIE racuTenu cneayeTt YCTaHaB/MBATb Bbllle HU3KOYACTOTHbIX Ha PaCCTOAHUM §.
Mpn nponeTax NPOBOAOB W KAHATOB aHTEHHbIX NOJIOTEH, npesbiwatowmx 300 m, racutenn cnegyet
YCTaHaBAMBATb HE3aBMCUMO OT pacyeTa.

Ons raweHunsa KonebaHM TMNa «ranonMpoBaHue» cneayeT USMeHATb CBOOOAHYIO A/IMHY KaHaTa
(npoBopga) noBoaKamum.

17.17 AHTeHHble COOPYKEHUA PaaMOCBA3N HEOOXOANMMO OKpPaLLMBATb COr/TACHO TpeboBaHMAM No
MAPKUPOBKE U CBETOOrPaXKAEHMIO BbICOTHbIX NPENATCTBUI B COOTBETCTBMM ¢ HacTtaBneHmem no
a’poaMHamMmMYecKon cny»be B rpaxkaaHCKOM aBMaLmn.

17.18 MexaHMYECKME AETanun OTTAXKEK, apMaTypbl N30/IATOPOB, @ TaKKe MEeTU3bl, Kak NpaBuIo,
[OJIKHbI 6bITb OLLMHKOBAHHbLIMM.

18 JlomosHuTeNbHbIe TpPeOOBAaHMS IO MNPOCKTHPOBAHMI0O KOHCTPYKIUH 3JaHUH H
COOPY KeHUI IPH PEKOHCTPYKIUH
18.1 O0mue moJ1okeHUs

18.1.1 OueHKy OCTAaTOYHOTO pecypca KOHCTPYKLMM 34aHUIA U COOPYKEHWUIN cnegyeT NpoM3BOAUTD
Ha  OCHOBaHMW  aHa/M3a  MMEKLWENCAs  TeXHUYECKOM  AOKYMEHTauMu,  BWU3YasibHOTO,
MHCTPYMEHTANbHOIO OCBMAETE/NIbCTBOBAHUIM, NPOBEPOYHbIX PaCYeTOB Hecyliel CnocobHOCTU U
AedOpPMaTUBHOCTU  KOHCTPYKTMBHbLIX 3/1EMEHTOB, UMEKLWMX AedeKTbl WAU  NONAYYMUBLUMX
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NnoBpeXKAEeHME B NPOLLeCCe IKCnAyaTaumn. B utore ocBMaeTenbCTBOBaHUA TEXHUYECKOE COCTOAHME
3N1€MEHTOB 34aHUN N COOPYKEHUIN A0MKHO ObITb ONpeaeneHo Kak:

MUCNpaBHOE - NPU OTCYTCTBUN AedEKTOB M BbINONHEHUN BCeX TPEOOBaHMUIM AENCTBYIOLWLNX HOPM U
rocyAapCTBEHHbIX CTaHAAPTOB;

pabotocnocobHoe - Npu Hannunm aedeKToB U NOBPEXAEHNIM NOKANbHOIO XapaKTepa (KaTeropum
B), KoTopble Npu nocneayloWem pPasBUTUM HE MOTYT OKas3aTb B/AMAHWE HA APYrUe 31eMeHTbl U
KOHCTPYKLUMWU, HO MNOBAMATb Ha YycnoBus 6e3onacHOM 3KchayaTauumu, T.e. NPU  YaCTUYHOM
oTCTynnAeHuMn ot TpeboBaHU Hopm 6e3 HapyweHus TpeboBaHMI NO NpeaeNbHbIM COCTOAHUAM
nepsoit rpynnbl (TOCT 27751) 1 NpY TakKMX HapyleHUax TpeboBaHUIM No nNpese/ibHbIM COCTOAHUAM
BTOPOW rpynnbl, KOTOPble B KOHKPETHbIX YCNOBUAX HE OFPaHMYMBAIOT HOPMAbHYO 3KCM/yaTauuto
30aHUA (coopyKeHus);

orpaHu4eHHo paboTtocnocobHoe - Npu Hannuum aedeKToB 1 noBpexaeHun (Kateropum B), He
NpPeacTaBAOLWMX ONACHOCTM PaspyLUEHUNA KOHCTPYKUMIA, HO MOTYyLUX B AaNbHEMLeM Bbi3BaTb
NOBPEXAEHUA APYTrUX 3/IEMEHTOB U Y3/10B KOHCTPYKLMIA, NN NPU Pa3BUTUN NOBPEKAEHUA NEPENTU
B KaTeropuio onacHbIx, T.€. B C/Iy4asx, Koraa aAna obecneyeHuns skcnayataumm 3aaHma (CoopykeHms)
HeobX0AMM KOHTPO/Ib 33 COCTOAHMEM KOHCTPYKLUMI, 33 NPOAO/IKUTENbHOCTBIO MX 3KCNAyaTauuu
MAW 32 NapaMeTPaMm TEXHOOTMYECKMUX NPOLLECCOB (HanpMmep, OrpaHUYeHne rpy3onogbeMHOCTH
MOCTOBbIX KPaHOB);

aBapuitHoe - npu Haanumm aedpeKkToB U nosBpexaeHun (Kateropum A) 0cob0 OTBETCTBEHHbIX
3/IEMEHTOB U COeAMHEHUN, NPEeACTaBAAIOWMX OMNACHOCTb PAa3PYLUEHUA KOHCTPYKUWUM, T.e. npu
HapyLWeHNUM WAM HEBO3MOXKHOCTM NpPeaoTBPaTUTb BO3MOXKHOE HapyleHue TpeboBaHMA nNo
npeaenbHbIM COCTOAHUAM NEPBOM rPynMbl.

18.1.2 Mpn ycUNEHUN UAN U3MEHEHUM YCNOBUIM PaboTbl COXPaHAEMbIX KOHCTPYKUMIA cnepyeT
obecneymBaTb Kak MUHUMYM MX paboToCcnocobHOe cocTosiHME.

KOHCTPYKLMU, HaxoaaLMECH B OFpaHMYEHHO paboTocnoCOH6HOM COCTOSAHMM, NpU obecneyeHnm
HeobXxo0AMMOro KOHTPOAA A0MNYCKAETCA He YCUIMBATL Ha Nepuog, oT npoBeaeHus obcnenoBaHma 4o
PEKOHCTPYKLMM.

18.1.3 [AnA KOHCTPYKUMWI, 3aNpOEKTUPOBAHHbLIX MO paHee AeWCTBOBABWMM HOpMam U
TEXHWUYECKUM YC/IOBUAM, AOMYCKAETC He NPOBOAMTb NMPOBEPOYHbIN pacyeT B CAy4vasax, ecau 3a
nepuos 3Kcnayataumm He meHee 15 neT B HWUX He BO3HUKAM AedeKTbl U MOBPENKAEHUA, He
N3MEHWUINCb YCNOBUA AaNbHENLIEN SKCNAyaTaLMmM, Harpy3Kkn n BO3AENCTBUSA, @ MPU UX USMEHEHUN
He YBENIMYMUIUCD YCUANA B OCHOBHbIX 3/1€MEHTaX.

18.1.4 MNpun ycUNeHUM KOHCTPYKLMWA cnefyeT NpenycmMaTpuMBaTb KOHCTPYKTMBHbIE peLleHus u
MeToAbl NpoM3BOACTBa PaboT, obecneunsatoL e N1aBHOE BKAOYEHNE SNEMEHTOB U KOHCTPYKLUNM
YCUNEHUA B COBMECTHYH PaboTy C COXpaHAEMbIMU KOHCTPYKUMAMM. B Heobxoammbix cnyvasnx
cnepyeTr UWCMNONb30BaTb MCKYCCTBEHHOE pPEeryiMpoBaHME YCUAUKA U BPEMEHHYI pPasrpysKy
KOHCTPYKLMN.
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18.2 PacuyeTHbIe XapaKTePUCTHKHU CTAJH M COCAMHEHUIH

18.2.1 OueHKy KayecTBa MaTepuana KOHCTPYKLUMI cneayeT Npon3BoAnTb NO AaHHbIM 3aBOACKMX
cepTMPMKATOB UM NO pe3ynbTaTaM MCMbITaHMI 06pasuoB. McnbiTaHUA cnesyeT BbINOAHATbL NpU
OTCYTCTBMM UCNONHUTENIbHON AOKYMEHTaLUN Unm cepTUdUKaToB, HeAOCTAaTOYHOCTU UMEIOLLIUXCA B
HUX CBEAEHUMA WAM ODOHAPYXKEHUM MNOBPEKAEHWUN, KOTOpble MOrAM ObiTb Bbi3BaHbl HU3KUM
KayecTBOM meTanna.

18.2.2 Mpun nccnegoBaHUM N UCNbITAaHUM MeTanAa cneayet onpeaenaTb cnegytoume nokasaTenu:

XMMUWYECKMI COCTaB - MaccoByro AO0JIK0 3/1EMEHTOB, HOPMUPYyEMbIX TrocygapCTtBEHHbIMU
CTaHAaQpPTaMUN UTN TEXHUYECKUMU YCNOBUAMU Ha CTallb,

npeaen Teky4yectn, BpemeHHoe ConpoTmuBeHne N OTHOCUTEIbHOE YAJIMHEHWE NMPU UCNbITAaHUAX
Ha pacTarkeHue no FOCT 1497 (cneayeT NPOBOAUTL UCMbITAHUA C NOCTPOEHUEM AMarpaMmbl paboTbl
cTanu);

YyOAPHYH0 BA3KOCTb N0 [OCT 9454 Ana TemnepaTtyp, COOTBETCTBYIOWMX rPynne KOHCTPYKUMIA U
pacuyeTHoM TemnepaType no Tabauue B.3 npuioxeHus B;

yO3ApPHYH0 BA3KOCTb nocne AepopMaLMOHHOIo cTapeHnsa no FOCT 7268 Ana rpynn KOHCTPYKLUA U
pacyeTHbIX TemnepaTtyp no Tabaunue B.3 NpuaoKeHus B;

B OTAE/IbHbIX CY4asxX MaKpo- U MUKPOCTPYKTYPY CTanu (B YaCTHOCTM, AN KOHCTPYKUMM 1-14 1 2-
M rpynn NPUIONKEHMA B, BbIMNONHEHHbIX W3 KUMNALWEW CTanu TONWMHOM cBbiwe 12 MM U
9KCNAYaTUPYIOLLMXCA NPU OTPULLATENIbHbIX TEMMNEPATypax).

MecTta oTtbopa npob ana onpeaeneHUa NepeunceHHbIX NokasaTenein, Koamdectso npob u
HEeobXoAMMOCTb YCUIEHMA MECT BbIPE3KM YCTaHaBAMBAET oOpraHM3aums, nNpou3BOAALLAS
obcnesoBaHME KOHCTPYKLNNA.

18.2.3 VccnepoBaHUA M UCMbITaHUA MeTan/la KOHCTPYKLUUN, U3roToBAEHHbIX A0 1932 r., cneayeT
NPOBOAUTbL B CNeuVannm3MpoBaHHbIX Hay4YHO-UCCAEA0BATENbCKUX UHCTUTYTAX, FAe KPpome CBOMCTB
MeTasn1a yCTaHaBAMBaeTcA cnocob Nnpons3BoACcTBa CTaAW: NYA/IMHIOBAs, KOHBEPTEPHaAn C NPOAYBKOM
BO34yXOM (beccemepoBCKas UM TOMACOBCKanA), MapTEHOBCKasA UM SNEKTPOCTaNb.

18.2.4 PacuyeTHble COMPOTMBAEHUA MNpPOKaTa, THyTbiXx npodunerr u Tpyb CcoxpaHaemblIx
KOHCTPYKLMIA cnegyeT HasHayaTb COrnacHoO TpeboBaHMAM 6.1, Npu 3TOM 3HavyeHuA Ryn, Run VU VYm
cnepyeT NPUHMMATD:

ANA MeTanNa KOHCTPYKLMN, U3roTOBAEHHbIX A0 1932 r., - N0 NONYYEHHbIM MPU UCMbITAHUAX
MUHUMANbHbIM 3HaYEeHUAM npeaena TeKydecTu U BpeMeHHOro ConpoTUBAEHUSA, Ym = 1,2;

R, Aona nyanuHroBon cranM [OMKHO 6biTb He 6onee 170 H/mm?, ana KoHBepTepHOM,
MapTEHOBCKOM U 3NeKTpoCcTanu - He 6onee 210 H/mm?;

ANA METaNNa KOHCTPYKUMI, N3roToBAEHHbIX nocne 1932 r.:
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a) Npy HanMuYuKM cepTUdUKaTa - N0 MMHMMANbHbIM 3HAYEHUAM Npesena TEKY4eCTU U BpeMEHHOro
COMPOTMBJIEHMA B TOCYOAPCTBEHHbIX CTaHAAPTAX M TEXHUYECKMX YCNOBUAX, MO KOTOPbIM
M3roTOB/JIEHA AaHHaA METaNNoNPOAYKUNA; Ym - 1,025 ana npokaTa, n3rotoBneHHoro no rocCt 27772;
Ym = 1,05 gna npokaTta, nsrotosneHHoro nocae 1982 r. no FOCT 380 1 [OCT 19281; ym=1,1 - ana Bcero

OCTa/ZIbHOro NpokKaTa,

6) npu oTcyTcTBMM cepTudMKaTa (MO pe3ynbTaTam UCCAea0BaHMI MeTanna cornacHo 18.2.2, a
TaKXKe Mo CBeAEeHMAM O BUAE NPOKATa U BPEMEHM CTPOUTENbCTBA CaeayeT onpeaenatb MapKy CTanm
M HOPMATUBHbLIN [OOKYMEHT, MO KOTOPOMY W3roTOB/AEHA AaHHAs MeTaNNonpoayKumsa) - no
MWHUMANIbHbIM 3HAYEeHMAM nNpegena TeKy4ecTu U BpeMeHHOro ConpoTMBAEHUA B HOPMATUBHOM
AOKYMEHTe Ans AaHHOM npoaykumm, ym =1,1;

B) B CAy4aax Korga uaeHTMGuUUMpoBaTb CTaslb HE yAanocb, - N0 MUHUMAIbHOMY Pe3y/bTaTty
UCNbITaHWUM, Ym = 1,1; Ry He AOMKHO BbITb 60nble 210 H/mm?.

JonyckaetcA He NPOM3BOAUTL WCMbITAHUA MeTanNa KOHCTPYKUMKA, B 3N1€MeHTaX KOTOPbIX
HOPMaJibHble HanpsAXeHUs He Bbiwe 165 H/mm?,

18.2.5 PacuyeTHble COMPOTMBAEHWUA CBAPHbLIX COEAUMHEHWN COXPAHAEMbIX KOHCTPYKUMMI,
noasiexKalmx PEeKOHCTPYKUUM WAN YCUNEHUIO, cnefyeT Has3HayaTb C YY4eTOM MapKKU CTanu,
CBAPOYHbIX MAaTEPNAN0OB, BUAOB CBAPKM, MONOXKEHMA LLBOB M CNOCOO0B MX KOHTPOAA, MPUMEHEHHbIX
B KOHCTPYKLUAX.

Mpn OTCYTCTBMM YCTAaHOBAEHHbIX HOPMamMM HEOBXOANUMbIX AaHHbIX AOMNYCKaeTCss NPUHUMATb:
ANA yrnoBbix WBOB Rwf = Rw; = 0,44Run; B5=0,7 n B, = 1,0, cuntaa npm stom y. = 0,8;

ONA PACTAHYTbIX CTbIKOBbIX WBOB Rywy = 0,55Ry B KOHCTPYKUMAX, N3rOTOBNEHHbIX A0 1972 .,  Ruy
= 0,85Ry - nocne 1972 r. [lonyckaeTca YTOYHATb HECYLLYO CNOCOOHOCTb CBAapPHbIX COeAMHEHUIN NO
pe3yibTaTaM UCMbITaHWM 06pa3LLOB, B3ATbIX U3 KOHCTPYKLUMN.

18.2.6 PacyeTHble CONPOTUBAEHUA CPe3y M PaACTAXEHMIO BONTOB, a TaKKe CMATUIO 3/IEMEHTOB,
coeauHAemblx 60nTamu, cnedyeT oOnNpeaenaTb COrNacHO yKasaHuaM 6.5. ECAM HEBO3MOXHO
YCTaHOBUTb K/1acC NPOYHOCTM BO/NTOB, TO 3HaYEHWUA PACUYETHbIX COMNPOTMBAEHWUA OAHOBONTOBbIX
CoeAMHEHNI cneayeT NPUHUMaTL: Rps = 150 H/Mm? 1 Rpe = 160 H/mm?2,

18.2.7 PacueTHble CONPOTUBAEHMA 3aKNENOYHbIX COEAMHEHUI cneayeT NPUHMMaTbL No Tabauue
48.

Tabnunuya 48
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PacueTHOe conpoTMBieHME 3aKNENOYHOIO
coeguHenus, H/mm?
HanpsaxeHHoe YcnosHoe Mpynna
cpe3y M pacTaXKeHuto
COCTOsIHUNE obo3HavyeHMe | coeanHeHun CMATUIO
3aK1enoK M3 CTa/In MapoK COEAMHACMbIX
3/1IeMEHTOB
Cr2,C13 o9r2
Cpes Rrs B 180 220 -
C 160 - -
PactsxkeHune (OoTpbiB R B, C 120 150 -
ron0BKM)
CMHTMe Rrp B = = Rrp = zRy
C = = Rrp = 1,7Ry
MpumeyaHua

1 K rpynne B cnegyeT OTHOCUTb COeAMHEHUA, B KOTOPbIX 3aKNENKWM NOCTaB/aeHbl B OTBEpCTUA,
cBepsieHHble B CO6paHHbIX a/1leMeHTax UK B AeTanax no KOHAYKTopam; K rpynne C - coeguHEHUA, B KOTOPbIX
3aKNIENKM NOCTaB/iEHbl B OTBEPCTUA, NpoLaB/ieHHblIE UK CBEPJ/IEHHbIE 6es KOHAOYKTOpPa B OTAEJ/IbHbIX
AeTanax.

2 Mpu NpUMEHEeHUM 3aKNenoK C NOTalHbIMKM WAM MNOAYNOTalHbIMKU TO/NIOBKAaMM  pacyeTHble
COMPOTMBNEHMA 3aKAEMNOYHbIX COeAMHEHUI Cpe3y U CMATUIO CAedyeT MOHUMKaTb YMHOMEHMEM Ha
Ko3dpdurumeHT 0,8. PaboTa yKasaHHbIX 3aK/IEMNOK Ha PacTAXKEeHUE He A0MyCKaeTcs.

Echn B MCNONHUTENbHOM [AOKYMEHTaLMM OTCYTCTBYIOT YKasaHMA O cnocobe obpasosaHuA
OTBEPCTUIN U MaTepuane 3aKNenoK M YCTAaHOBUTb MX MO MMEIOLMMCA AAHHbIM He npeacTaBafaeTca
BO3MOXHbIM, pacyeTHble CONPOTUBIEHMA CneayeT NPMHUMATL No Tabavue 48 Kak gna coeguHeHUn
Ha 3aknenkax rpynnbl C u3 ctann mapku Cr2.

PacueT 3aKNeNOYHbIX COeANHEHUI CcneayeT BbIMONHATb COrlacHO dopmynam 14.2.9, npMHUMasA

Rbs = Rrs; Rbp = Rrp,' Rot = Rrt; ; Vb= 1; dp = d.

18.3 YcuiieHue KOHCTPYKUMA

18.3.1 KOHCTPYKLMM, SKCNAyaTUPyeMble MPU MNONOKUTENbHOM TEMNEPATYPE U U3TOTOB/IEHHbIE U3
KUNALLENA ManoyrnepoamcToin CTanu, a TaKKe M3 ApYyrux CTasei, y KOTopbiX Mo pesyabTaTam
MCMbITaHUI  3HAYEHUA YAAPHOM BA3KOCTM HUMMKE rapaHTUPOBAHHbIX OCYAapPCTBEHHbIMU
CTaHAapTaMM No CTanAM ANA FPYnn KOHCTPYKLUMUIM B COOTBETCTBUU C TPebOBaHUAMM NPUNONKEHMA B,
He nognexaT YCUNEHUIO UM 3aMEHE NPU YCI0BUK, YTO HANPSAXKEHUA B 31€MEHTaX U3 3TUX CTanen
He 6yayT npeBblaTb 3HAYEHUN, UMEBLUUXCA A0 PEKOHCTPYKUMU. PeweHne 06 Mcnonb3oBaHUM,
YCUNEHUN WAWN 3aMeHe 3TUX KOHCTPYKUMM, eCnu 3KCnayaTaumsa UMX He byaeT COOTBETCTBOBATb
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YKa3aHHOMY ycnosuio, cneayet npuHMMaTtb Ha OCHOBAHWUWU 3aKAKOYEHUA CneunaansnpoBaHHOIo
Hay4YHO-UCCneanoBaTe/IbCKOro MHCTUTYTA.

18.3.2 PacuyeTHyl0 Cxemy KOHCTPYKUWMM cneayeT NpPUHMMATb C y4eTom ocobeHHocTel ee
AencTBuTenobHon paboTtbl, B TOM yucne C y4etom (aKTUYECKUX OTKNOHEHUN reoMeTpU4ecKom
bopmbl, pa3mepoB ceveHUi, yCI0BUIN 3aKpeNnIeHNA U BbINOJHEHWUSA Y3108 CONPAXKEHUA 9N1EMEHTOB.

MpoBepoYHble pacyeTbl 3N1EMEHTOB KOHCTPYKUMM U UX COEAMHEHWUIN cnepyeT BbINOAHATL C
y4eTom 0BHapyKeHHbIX AedEeKTOB U NOBPEKAEHUIN, KOPPO3MOHHOTO M3HOCA, GAKTUYECKMX YCIOBUM
COMPAXEHUA U OnNupaHuA. PacyeT anemeHTOB AO0MYCKAaeTCA BbINOAHATL NO AedhOpPMUPOBAHHOWN
cxeme, NPUHMMAA Npu 3ToM KoadduuneHT ycnosuin pabotnbl yec = 1,0 ana nosnummn 4 n 5 Tabanupi 1.

18.3.3 KOHCTpYKLUMK, He yaoBaeTBopsAtowme TpeboBaHnam pasgenos7-9,11-14m115.7.1- 15.7.5,
17.2, a TakKe TpeboBaHMAM CIM20.13330 No OrpaHNYEHNIo BEPTUKA/IbHbBIX MPOrMboB, A0MKHbI 6bITb,
KaK NPaBu/o, YCUNEHbI U 3aMEHEHbI, 38 UCKNOYEHMEM CyYaeB, YKa3aHHbIX B laHHOM pasaene.

OTKNOHEHWA OT reomeTpuyeckoi Gopmbl, PasMeEPOB 31EMEHTOB M COEAMHEHUIA OT

HOMMUHaNbHbIX, NpeBblWatowme aonyckaemole FOCT 23118 1 CHull 3.03.01, HO He nNpenATcTBYOWME
HOPMaNnbHOM 3KCNAyaTauMuM, MOTYT He YCTPaHATbCA NpPU YCNOBUM obecneyeHua Hecylien
CNOCOBHOCTN KOHCTPYKLMI C yyeToM TpeboBaHMi 18.3.2.

18.3.4 JonycKaeTcA He yCUAnBaTb 3/1eMEHTbl KOHCTPYKLUWUI, eCcnu:

NX BEPTUKAJIbHblE M TOPU3OHTA/IbHblE NPOrnbbl M nNepemelleHns NpeBblWwatloT npeaenbHble
3HAYeHUA, yCTaHOBAEHHble CI 20.13330, HO He NPEenATCTBYKOT HOPMAZIbHOM 3KCNyaTauMn ncxoaa
N3 TexHonornyeckux TpebosaHui;

MX TMBKOCTb MpeBblllaeT npeaesibHble 3HAaYeHUA, YCTaHOBAEHHble B 10.4, HO OTKAOHEHMUS
NOJIOXKEHNA KOHCTPYKUMIM He MNpeBbIWatoT 3HAYEHUN, yCTaHOBAEHHbIX CHuM 3.03.01, 1 ycunus B
aNemeHTax He byayT BO3pacTaTb B NPOLLECCE Aa/IbHENMLLIEN IKCNIyaTaumK, a TakKe B Tex Caydasx,
KOrga BO3MOMHOCTb MCMO/Ib30BaHMA TaKMUX 3/1EMEHTOB NPOBEpPeHa PacieToM UM UCTbITaHUAMM.

18.3.5 Mpu ycUNeHnn KOHCTPYKLMIM [OMNYCKAeTCA y4MUTbIBaTb BOSMOMXKHOCTb NpeaBapuTeIbHOro
HanNpPsXXeHUs U aKTUBHOMO PEryIMpoBaHMUA YCUAUM (B TOM 4YMcC/ie 33 CYET CBAapPKM, U3MEHEHWUM
KOHCTPYKTUBHOM M PAacYeTHOM CXeM), a TaKKe ynpyronnactuyeckyro paboTy cTanu, 3akpUTUYECKYHO
PaboTy TOHKOCTEHHbIX 3/IEMEHTOB M OOLWMBOK KOHCTPYKLMIA B COOTBETCTBUM C AENCTBYHOLLMMM
HOpPMamMu.

18.3.6 KOHCTPYKUMUN YCUNEHUS U METOAbI €0 BbINONHEHWA A0MKHbI PeAyCMaTPUBaTb MePbI NO
CHUXKEHUIO HEXKeNaTeNbHbIX AO0NONHUTENbHbIX AedOpPMaLnit SNEMEHTOB B NPOLLECCE YCUIEHUSA B
COOTBETCTBMM C 4.3.5.

Hecywaa cnocobHOCTb KOHCTPYKUMIA B NpoLecce BblINOJHEHUA PaboT MO yCUAEHUIO A0/KHA
obecneymBaTbCA C Y4ETOM BAUAHUA OCNAbNEHUIA CeYeHUIA AONONHUTENbHBIMU OTBEPCTUAMM NOA,
60ANTbl U BAMAHUA CBAPKW.
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B HeobxoguMbIX clyyasx B MEPUOL YCUAEHUA KOHCTPYKUMA AO0NXKHA ObiTb MOSHOCTbIO MM
YaCTUYHO PasrpyKeHa.

18.3.7 B KOHCTPYKLMAX 2-1, 3-11 1 4-I4 rpynn (COrnacHO NPUAOXKEHMIO B), SKCNyaTUPyEeMbIX Npu
pacyeTHOM TemnepaType He HUKe mMUHyc 45 °C B HearpeccMBHOM UM cnaboarpeccMBHOM cpeae,
ana obecneyeHns COBMECTHOM paboTbl geTanel yCUAEeHMA W CYLLECTBYIOLLEN KOHCTPYKLMU
[OMNYCKaeTCA NPUMEHATbL NPepPbIBUCTblE GNAHFOBbIE LWBbI.

Bo Bcex CNly4aAax NpuMmeHeHnA yrnosbixX WBOB, KaK NpaBumno, cheayet HasHa4yaTb MUHMMAJIbHO
HGO6XO,CI,VIMbIe KaTeTbl. [lonycKaeTcA KOHLEeBble y4aCTKM LUBOB NPOEKTUPOBATh C KaTeTOM 6OJ'IbLLIVIM,
YeM KaTeT NPOMENKYTOYHbIX y4aCTKOB, U YCTAaHaB/INBATb UX pa3mepbl B COOTBETCTBUU C PACHETOM.

18.3.8 MNpKu yCUNEHUM INEMEHTOB KOHCTPYKLMIA [AOMYCKAeTca NPUMEHATb KOMBUHMPOBAHHbIE
COeaANHEHMA: 3aKNENOYHbIE C GPUKLMOHHbBIMU; 3aKNEMOYHbIe C 6ONTaMM Knacca TOYHOCTU A,

18.3.9 B anniemeHTax rpynn KOHCTPYKUW 1, 2, 3 unm 4 (cornacHo NpUIosKeHuto B), noasepKeHHbIX
Npu YCUAEHUM HarpeBy BCAeACTBME CBAPKM, PacyeTHOE HaNpAXeHMe a He OO0/XKHO NpeBbiWwaTb
3HayeHu 0,2Ry, 0,4Ry; 0,6R, unun 0,8R, COOTBETCTBEHHO.

HanpsaxeHune og4 cneayet onpefenATb OT HArpys3oK, AEWUCTBYIOLWMX BO BPEMA YCUNEHMUA, onA
HEYCUNIEHHOIO CeYEHMA C yYeTOM PaKTUUYECKOro COCTOAHMA KOHCTPYKUMI (ocnabneHuit ceyeHums,
WCKPUBNEHWUI 31eMeHTa U ap.).

Mpn NpPeBbIWEHNN YKA3aHHbIX HAMPAXKEHUMA HeobXoauMbl pPasrpy3ka KOHCTPYKLUMA UK
noageneHne BpeMeHHbIX onop.

18.3.10 Mpwn pacyeTe 31€MEHTOB KOHCTPYKUWUM, YCUNEHHbIX NyTEM YBE/IMYEHUA CEYEHUA, KaK
nNpaBuao, cnefyeT yumTbiBaTb pasHble pacyeTHble CONPOTUB/IEHMA MaTepuasioB KOHCTPYKLUUU U
ycuneHnua. [lonyckaetca NPMHUMATbL OAHO pacyeTHOe CONPOTUBAEHUE, PaBHOE MEeHbLUEMY U3 HUX,
€C/IM OHU OTANYATCA He bonee yem Ha 15 %.

OnevaTKa.

18.3.11 MNpwn pacyeTe Ha YCTOMUYMBOCTb 3/IEMEHTOB MPU LEHTPANbHOM CXaTUW U CKATUKU C
n3rmbom [onyckaetca NPUHUMaTb AN YCUNEHHOTO CeYeHUs B LEe/IOM NpuBeAeHHOE 3HayeHue
pacY4eTHOro CoNpPoOTUBAEHUA, BblYMCAEMOE NO popmyie

OnevyaTKa.

(216)

4

roge Ry- pacyeTHOe conpoTnsB/ieHNe OCHOBHOIoO meTanna, onpeaenaemoe cornacHo Tpe6OBaHVIF|M
18.2.4;

k - KOapPuLMeHT, BbluMCAAEMbI NO popmyne:
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3,C|,er Rya - pac4yeTHOE conpoTuBaeHNE MeTaNa YCUNEHUA,

A, | - COOTBETCTBEHHO NAOWaAb U MOMEHT WHEepuuMu HEeyCUNEeHHOro CeyYyeHuA 3/ieMeHTa
OTHOCUTEJIbHO OCH, I'IGpI'IEH,CI,VIKYl'IﬂpHOVI NAOCKOCTU NPOBEPKU YCTOVNVIBOCTM,'

Aq, lo - TO e, YCUIEHHOTO CeYeHMA INeMeHTa B LLe/IOM.

18.3.12 PacyeT Ha NPOYHOCTb N YCTOMYMBOCTb 3/1EMEHTOB, YCUIEHHbIX CNOCOHBOM yBeNMYEHUA
CeYeHUI, Kak NpaBuNo, cneayeT BbINOAHATL C Y4ETOM HANPAXKEHUMN, CYLLECTBOBABLUMX B SN1eMeHTe
B MOMEHT yCUIEHUA (C y4eTOM pasrpy3Ku KOHCTPYKLMIA). Mpn STOM cnesyeT yunTbiBaTb Ha4YabHble
WUCKPUBIEHUA 3N1EeMEHTOB, CMelUeHUe UeHTPa TAXKECTU YCUAEHHOro CeYeHUA U UCKPUBAEHUSA,
BbI3BAHHbIE CBAPKOMW.

NUCKpuBAEHUA OT CBapKM NpPU NPOBEPKE YCTONMYMBOCTM I/1EMEHTOB NPU LLEHTPA/IbBHOM CHaTUK U
CXKaTnm ¢ u3rnbom AonyckaeTca yunTbiBaTb BBEAEHMEM AONOJAHUTENBHOIO KO3pdULUMEHTa yCNoBUI
paboTbl Yead = 0,8.

MpoBepKy HAa NPOYHOCTb 31EMEHTOB, ANA KOTOPbIX cornacHo 18.3.10 NpUHATO O4HO pacyeTHoe
CoOnpoTUB/IEHME, KpoMe pacdeTa no ¢dopmynam (50), (51) u (105), gonycKaeTca BbINOAHATbL Ha

NoNIHOE pacyeTHoe ycunme 6e3 yyeTta HanpPAKEHWUN, CYLLECTBOBABLLMX A0 YCUNEHMUA, @ NPU NPOBEPKe
CTEHOK 6afoK Ha MEeCTHY YCTOMYMBOCTb [AOMYCKAeTCA WCMNO0/b30BaTb AOMNOJHUTENbHbIN
Ko3pdurumMeHT ycnoBuii paboTbl yead = 0,8.

18.3.13 PacyeT Ha NPOYHOCTb 3/IEMEHTOB KOHCTPYKLMIA, YCUANBAEMbIX METOAOM YBENYEHUA
CeYeHUI, cneayeT BbINONHATb N0 Gopmynam:

a) ANA LeHTPaNbHO-PACTAHYTbIX CUMMETPUYHO YCUANBAEMbIX 31€MEHTOB - (5);
6) ANA LEeHTPaNbHO-CKaTbIX CUMMETPUYHO YCUNBAEMbIX SN1EMEHTOB
218
N/(ARywve) < 1, (218)
roe yn = 0,95 - npu ycuneHnn 6e3 Mcnonb3oBaHUA CBapKM
yn = 0,95 - 0,2504/Ry - Npy YyCUNEHWUN C NCMONIb30BAaHMEM CBAPKU;

B) 4N HECUMMETPUYHO YCUMBAEMbIX ULEHTPANbHO-PACTAHYTbIX, LUEHTPA/SIbHO-CKaTbIX U
BHEL,EHTPEHHO-CKaTbIX 3/IEMEHTOB

(219)

roe ym = 0,95 Ana KOHCTPYKUMA rpynnbl 1;

ym =1 ANnAa KOHCTpyKUmMW rpynn 2, 3 n 4;
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npu N/(ARy) 2 0,6 cnegyeT NPUHUMATL Yum = Yn, 34ECb Yn CneayeT onpenensatb Kak B popmyne
(218).

N3rnbarowme momeHTbl Mx n My cnepyeT onpefensiTo OTHOCUTENbHO FNABHbIX OCEN YCUIEHHOTO
ceyeHums.

18.3.14 [JonycKaeTcAa He YyCUAMBATb CYLLECTBYOLWME CTasibHble KOHCTPYKUMU, BbINOJIHEHHbIE C
oTcTynneHnem ot TpebosaHmn 14.1.7, 14.1.10, 14.2.2, 15.1.1 - 15.1.3, 15.2.1, 15.2.3, 15.3.3 - 15.3.5,
15.4.2,15.4.5,15.5.2,15.5.4, 15.11.1, 16.14, 16.16,17.8-17.11, 17.16, npn YCNOBUMU, 4YTO:

OTCYTCTBYIOT Bbl3BaHHbIE STUMM OTCTYNJEHUAMM NOBPEKAEHUA INEMEHTOB KOHCTPYKLMI;
NCKNIOYEHbl U3MEHEHWA B HEBNArONPUATHYO CTOPOHY YCA0BMI IKCNyaTaLMN KOHCTPYKLMNA;

HecyLw,an cnoCobHOCTb M XKeCTKOCTb 060CHOBAHbI pacyeTom ¢ yyeTom TpebosaHui 18.3.2, 18.3.4,
18.3.9;

BbINONHAIOTCA MEepPOnpUATUA N0 NpeaynpexaeHUto YCTasoCTHONoO M XPYyrnKoro paspylieHus
KOHCTPYKLMI, Ha KOTOPble PAaCNPOCTPAHAIOTCA yKasaHma 12.1.1, 12.1.3 n pa3gena 13.

Mpn BbINONHEHUWN ITUX YCAOBUIM ANA NPOBEPOK YCTOMUMBOCTU LEHTPA/IbHO-CXKATbIX 91€MEHTOB
[ONYyCKaeTcs MPUHUMATb TUN CeYeHus «b» BMeCTO Tuna «c» (cm. Tabnuuy 7 v Tabaumuy A.1
npuaoskenua ).

Ipuiio:xkenune A
(cmpaBo4Hoe)

MNepeyeHb HOPMaTUBHDBIX AOKYMEHTOB

€N 20.13330.2011 «CHwuM 2.01.07-85* Harpy3ku 1 BO34eMUCTBUA»

CHuM 2.03.11-85 3awmTa CTPOUTENbHbBIX KOHCTPYKLUIA OT KOPPO3UK

CHwu0M 2.09.03-85 CoopyrKeHMA NPOMbILIAEHHbIX NPEANPUATUI

CHwuM 3.03.01-87 Hecywue 1 orpaxaatoLime KOHCTPYKUUn

CHwuM 21-01-97" MNoskapHan 6e30MacHOCTb 34aHUI U COOPYXKEHUIA
CHwuM 23-01-99° CTpouTeibHan KAMMaToNOrUA
FOCT 380-94 Ctanb yrnepogmcras ob6bIKHOBEHHOTO KayecTBa. MapKku

[OCT 535-88 MpoKaT cCOpTOBOM U PAaCOHHbIN M3 CTaNn YrnepoancToit obbIKHOBEHHOIO KayecTBa.
Obuwme TeXHUYECKME YCNOBUSA

FOCT 839-80 [lpoBOoAa HEW30/JIMPOBAHHbIE AN  BO3AYWHbIX JIMHUW  3NEKTponepeaayn.
TexHW4Yeckune ycnosus

FOCT 977-88 OTAMBKM CTasbHble. ObLMe TEXHUYECKUE YCN0BUSA
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FOCT 1050-88 MNMpoKaT copToBOM, KaNMBPOBaHHbIN, CO CNeLManbHON OTAENKON NOBEPXHOCTU U3
Yyrn1epoamncTon KauecTBEHHOM KOHCTPYKUMOHHOM cTanu. Obuwme TexHMYeckume ycnosums

FOCT 1497-84 MeTannbl. MeToabl UCNbITAHUI HA PaCTAXKEHWNE

[OCT 1759.0-87" BOATbI, BUHTbI, WUNUABbKM U raitku. TexHUu4ecKkune ycnosmsa

FOCT 2246-70" NpoBONOKa CTaNbHasA cBapoYHasn. TeXHUYECKME YCN0BUSA

FOCT 3062-80" KaHaT oauHapHOM cBMBKM TMNa JIK-0 KOHCTpYKUmn 1x7 (1x6). CopTameHT

FOCT 3063-80" KaHaT ognHapHoWM cBMBKM TMa TK KOHCTpYKUmMKM 1x19 (1x6x12). CopTameHT
FOCT 3064-80" KaHaT oanHapHoOW cBMBKM TMa TK KOHCTpYKUmMKM 1x37 (1x6x12x18). CopTameHT

FOCT 3066-80° KaHaT aBoiiHOM cBMBKM Tuna JIK-0 KoHcTpyKumm 6x7 (1 + 6) + 1x7 (1 + 6).
CopTameHT

FOCT 3067-88 KaHaT cTanbHOW ABOMHOM CBUBKKM TMMa TK KOHCTpyKummM 6x19 (1 +6 + 12) + 1 x 19
x (1+6+12). CoptameHT

FOCT 3068-88 KaHaT cTanbHOM ABOMHOM CBMBKM TMNA TK KOHCTpyKummn 6x37 (1 + 6 + 12 + 18) +
1x37x%(1+ 6 + 12 + 18). CopTameHT

FOCT 3081-80° KaHaT ABoiiHOM cBMBKM TUNa JIK-0 KoHCTpyKuum 6x19 (1 + 9 + 9) + 7x7(1 + 6).
CopTameHT

FOCT 3090-73" KaHaTbl cTanbHble. KaHaT 3aKpbITbl HECYLMA C OAHUM CA0EM 3eToobpasHoM
NPOBOIOKU U cepaedHmnkom Tvna TK. CopTameHT

FOCT 3822-79 MpoBo/OKa bBumeTannnyeckan ctanemenHas. TexHMyeckue ycnosusa

OCT 5264-80 PyyHasa ayrosasa cBapka. CoeanHeHuUA ceapHble. OCHOBHbIE TUMbl. KOHCTPYKTUBHbIE
3/leMeHTbl 1 pasmepbl

FOCT 5915-70" FaiiKu LWECTUrPaHHbIE Knacca TOMHOCTU B. KOHCTPYKLMA 1 pasmepbl
[OCT 5927-70" FaiKu WeCTUrpaHHble Knacca ToMHOCTU A. KOHCTPYKUMA U pasmepbl
FOCT 6402-70" LLIali6bl Npy*KMHHbIE. TEXHUYECKMNE YCNOBUA

FOCT 7268-82 Crtanb. MeTon onpeneneHuAa CKJAOHHOCTM K MeXaHMYeCKOMY CTapeHWio no
MCNbITAHWIO HA YAAPHbIM U3rnb

FOCT 7372-79" NMpoBONOKa CTasibHasA KaHaTHasA. TexHu4ecKkue ycnosumsa

FOCT 7669-80".KaHaT ABOMHOMN cBUBKM TUNa JIK-PO KOHCTPYKUMn 6x36 (1 + 7 + 7/7 + 14) + 7x7 (1
+ 6). CopTameHT
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FOCT 7675-73" KaHaTbl cTafbHble. KaHaT 3aKpbITblil HECYLIMUIA C OAHUM CNOEM KANHOBUAHOMN M
OAHMM CNOoem 3eTo0bpasHOM NPOBOIOKM U cepaedHnkom Tuna TK. CopTameHT

FOCT 7676-73" KaHaTbl cTasibHble. KaHAT 3aKpbITblid HECYLLMIA C ABYMA CNOAMM KANMHOBUAHON U
OAHMM CNOeM 3eTO0bpasHOM NPOBOIOKK U cepaedHnkom Tuna TK. CopTameHT

FOCT 7798-70" BOANTbI C LWECTUTPAHHOW rONI0BKOM Knacca TOMHOCTU B. KOHCTPYyKLMA M pa3mepbl
[OCT 7805-70" BOATbI C LIECTUrPAHHOW FONOBKOM Knacca TOYHOCTM A. KOHCTPYKLMA U pasmepbl
FOCT 8050-85 [1ByoKMCb yrnepoaa ra3oobpasHan u xuakana. TexHuyeckue ycnosumsa

FOCT 8713-79 CBapka nog, ¢nocom. CoegmuHeHUs cBapHble. OCHOBHbIE TUMbI, KOHCTPYKTUBHbIE

N1EMEHTbI N pa3mepbl

FOCT 8724-2002 OCHOBHble HOPMbI B3aMMoO3aMeHsieMocTU. Pe3bba meTpuyeckas. [uameTpsbl U

warm
FOCT 8731-87 Tpy6bl CTanbHble HeCLIOBHbIE ropaYesePopmMmUpoBaHHble. TEXHUYECKUE YCNoBuUA
FOCT 9087-81" dntocbl CBapOYHble NaaBaeHble. TexHUYecKne ycnosms

FOCT 9150-2002 OCHOBHble HOPMbI B3aMMO3amMeHAeMOCTU. Pe3bba meTpuyeckas. MNpoodunb

FOCT 9454-78 MeTannbl. MeTo4 UCNbITaHMA HA YAAPHbLIN M3rMb NPU NOHUMKEHHbIX, KOMHATHOM U

NOBbIWEHHbIX TEMNEPATYPAX

FOCT 9467-75° 2DNeKkTpoAbl MOKPbITbIe METaN/NIMYeckne ANA PyYHOW AyroBol CBApPKM

KOHCTPYKLIMOHHbIX M TENN0YCTOMYMNBBIX CTanel. Tunbl
FOCT 10157-79" AproH razoobpasHblit U }KUAKUIN. TEXHUYECKME YCN0BUSA

FOCT 10605-94 [aiKK WeCTUrpaHHble ¢ AnameTpom pe3bbbl cebiwe 48 MM Knacca To4YHOCTM B.

TexHunyeckue ycnosus
FOCT 10705-80 Tpybbl CTanbHble 31eKTPOCBapHble. TeEXHUYECKNe YCNoBUA
FOCT 10706-76 Tpybbl CTanbHble 31EKTPOCBAPHbIE NPAMOLLOBHbIE. TexHuyeckue TpeboBaHumA
FOCT 10906-78" LLlaibbl Kocble. TEXHUYECKME YCNOBUSA
FOCT 11371-78" lWaibbl. TexHUYeCKMe ycnosus
FOCT 11474-76 Npodwnan cTanbHble rHyTble. TeXHUYEeCKne ycnoBusa

FOCT 11533-75 ABTOMaTM4yecKkas W MNoayaBTOMaTU4YecKas nAyroBas cBapKa nog ¢atocom.
CoeguHeHUs cBapHble MNoA, OCTPbIMU W TynbiMM yrnamu. OCHOBHblE TWUMbl, KOHCTPYKTUBHbIE

N1EMEHTbI N pa3mepbl
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FOCT 11534-75 PyyHasa ayrosas cBapKa. CoeaMHEHMA CBapHble NoA, OCTPbIMM U TyNbIMU YINaMMU.
OCHOBHbI€ TUMbI, KOHCTPYKTUBHbIE 31EMEHTbI U Pa3Mepbl

FOCT 14637-89 [poKaT TOACTO/NIMCTOBON W3 YyrnepoamcTon CTannm OO6bIKHOBEHHOrO KayecTBa.
TexHunyeckue ycnosus

[OCT 14771-76 [yroBaa cBapKa B 3awmMTHOM ra3e. CoeanHeHua csapHble. OCHOBHble TUMbI,
KOHCTPYKTUBHbIE 31€MeHTbl 1 pa3mepbl

FOCT 14776-79 [QAyroBaa cBapKa. CoeauHeHWA cBapHble To4veyHble. OCHOBHblE TUMbI,

KOHCTPYKTUBHbIE 3/1EMEHTbI U Pa3mMmepbl

FOCT 14954-80 KaHaT ABOWMHOM cBUBKK TMNa JIK-P KOHCTPYKUmMKM 6x19 (1 + 6 + 6/6) + 7x7 (1 + 6).
CopTameHT

FOCT 16523-97 MpoKaT TOHKO/ZIMCTOBOM U3 YTNEePOANCTON CTaNN KQYeCTBEHHON N 06bIKHOBEHHOIO
KayecTBa obLiero HasHa4yeHuUs. TexHM4Yeckue ycnosus

FOCT 17066-94 MpoKaT TOHKOAMUCTOBOM U3 CTa/IM NOBbILLIEHHOW NPOYHOCTU. TEXHMYECKMNE YCNOBUA

FOCT 18123-82* LLlan6bl. Obwme TeXHUYECKMe ycaoBumA

FOCT 18126-94 BOANTbI U ralikmn ¢ AMaMeTPOM pe3bbbl cBbiwe 48 mm. Ob6LLME TEXHUYECKUE YCOBUA

FOCT 18901-73" KaHaTbl CTafbHble. KaHaT 3aKpbITbl HECYLLMIA C ABYMSA CAOAMMU 3eToobpasHoM

NPOBONOKU U cepaedHmnKom TMna TK. CopTameHT
FOCT 19281-89 lMpoKaT M3 CTann NOBbIWEHHOW NPOYHOCTU. ObLMe TeEXHUYECKME YCIOBUA

FOCT 21437-95 CnnaBbl UMHKOBblE aHTUOPUKUMOHHbIE. MapKKu, TEXHUYECKUE TpeboBaHUA U
MEeTOAbl UCNbITaHWUI

FOCT 21780-83 Cuctema obecneyeHns TOYHOCTU FrEOMETPUYECKMX NapaMeTPOB B CTPOUTE/IbCTBE.
PacueT TouyHOCTH

FOCT 22727-88 MpokaT anctoBon. MeToabl yNbTPa3BYKOBOro KOHTPOASA
FOCT 23118-99 KOHCTPYKLMU CTaNbHble CTpouTenbHble. ObLLME TEXHUYECKME YCNoBUA

FOCT 23518-79 [lyroBas cBapKa B 3alUTHbIX rasax. CoegMHeHUs cBapHble MO OCTPbIMU U TYMNbIMU
yrnamu. OCHOBHbIE TUMbl, KOHCTPYKTUBHbIE 3/1IEMEHTbI U Pasmepbl

[OCT 24379.0-80 BonTbl pyHAaMEHTHbIE. ObLiMe TEXHUYECKME YCIOBUSA

FOCT 24379.1-80° bonTbl pyHAaMEHTHble. KOHCTPYKLMSA U pasmepbl

OCT 24705-81 OcCHOBHble HOPMbl B3aMMo3ameHseMocTu. Pe3bba meTpuuyeckas. OCHOBHble

pasmepbl
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FOCT 24839-81 KOHCTPYKLMN CTPpOUTENbHbIE CTaNbHblE. PacnonoXkeHne oTBEPCTUIN B MPOKATHbIX
npodunax. Pasamepbl

FOCT 25546-82 KpaHbl rpy3onoabemMHble. Pexknmbl paboTol

FOCT 26271-84 [poBONOKa NOPOLWKOBas [AnA AYyroBOW CBapKUM  YrnepogucTbix U

HU3KONEerMpoBaHHbIX cTanei. Obume TeXHUYECKMe yCnoBua

[OCT 27751-88" Hage»KHOCTb CTPOUTE/IbHbIX KOHCTPYKLMI U OCHOBaHMUI. OCHOBHbIE NOMOXEHUA

no pacyety
FOCT 27772-88 MpoKaT AN CTPOUTENbHbIX KOHCTPYKLMIA. ObLimne TeXHUYECKME YCI0BUSA

FOCT 28870-90 Ctanb. MeToabl WCNbITAHUA Ha pPacTAXKeHWe TONCTO/IMCTOBOrO npokaTa B

HanpaBaeHUN TONLWNHDbI

FOCT 30245-2003 Mpoduam cTanbHble THYTble 3aMKHYTble CBapHble KBaApaTHble W

NPAMOYTOJ/ibHble ANA CTPOUTENbHbBIX KOHCTPYKUMUIA. TeXHUYECKMe ycnoBuA

[OCT P 52627-2006 BoATbI, BUHTbI U WNUABKKU. MexaHMYeCKME CBOMCTBA M METOAbI UCMbITAHWUI

FOCT P 52628-2006 lNaiikn. MexaHW4YecKkne CBOMCTBA U METOAbI UCMbITaHWUM

[OCT P 52643-2006 EOATbI U raiik1 BbICOKONPOYHbIE U LWaNbbl A1A METaNIMYECKMX KOHCTPYKLNNA.

Obuwme TeXHUYECKME YCNOBUSA

FOCT P 52644-2006 BonTbl BbICOKONPOYHbIE C LIECTUrPAHHON FO/NIOBKOW C YBEANYEHHbIM

pa3MepoM MoA KoY ANA METaNIMYECKMX KOHCTPYKLMIA. TEXHUYECKME YCN0BUA

FOCT P 52645-2006 al iK1 BbICOKOMPOYHbIE LECTUIPAHHbIE C YBEIMYEHHBIM PAa3MEPOM No4, K1Y

ANA METANNIMYECKMX KOHCTPYKLUMIA. TEXHUYECKME YCI0BUSA

FOCT P 52646-2006 LLaibbl K BbICOKONPOYHbIM 60ONTaM AN METANNINYECKMX KOHCTPYKUMIA.

TexHn4eckue ycnosus

Ipunoxenune b
(cipaBoYHOE)

OcHOBHble 6yKBeHHble 0603HaUeHUsA BEe/IMYUH

A - nnowaab ceyeHuns bpyTTo;

Apn - NNIOWAAb ceYyeHns 6oaTa HeTTo;
Ad - NNOWaAb CeYEeHUA PacKOCOoB;

Af - nnowaab cedeHna Nonku (nosAca);

Arn - NNOWaab CeYEHNA HETTO;
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Ay - NaoWanb CeYEHUNA CTEHKHU;

Aws - Nnowaab ce4eHnsa no meTanny yraosoro Wwea;

Awz - INOLWaab ce4eHNA N0 MeTanay rpaHnLbl CNAABAEHUA;

E - mogynb ynpyroctuy;

F - cuna;

G - mo4yNb CABUra;

| - MOMEHT MHepLunKn cevyeHns bpyTTo;

Ip - MOMEHT MHEPLMUN CEYEHUA BETBYU;

Im; ld - MOMEHTbI MHEPLMM CEYEHUA NOACA U PACKOCOB pepmbl;

Ir - MOMEHT MHEPUMN ceyeHuna pebpa, NNaHKK;

Ir1 - MOMEHT MHEepPLUMN ceyeHuAa NPoA0AbLHOTo pebpa;

It - MOMEHT MHEPLUN NPU CBOOOAHOM KpyYeHUU;

Iy; Iy - MOMEHTbI MHEPLUMU CEYEHUA BPYTTO OTHOCUTENIBHO OCEMN X - X U Y - Y COOTBETCTBEHHO;
Ixn; lyn - TO YK€, CEYEHUA HETTO;

lw - CEKTOPUANbHBIA MOMEHT UHEPLIUU CEYEHUS;

M - MOMEHT, N3rnbaloLLnii MOMEHT;

My; My - MOMEHTbI OTHOCUTE/IbHO OCEN X - X U Y - Y COOTBETCTBEHHO;
N - npoaonbHana cMna;

Nad - LONONHUTENBHOE YCUNE;

Npm - NPOA0AbHAA CUMA OT MOMEHTA B BETBM KOJIOHHbI;

Q - nonepeyHan cuna, cuna cABuUra;

Qjic - YCNOBHaA nonepeyHasa cuaa Ana coeauHUTENbHbIX 31EMEHTOB;

Qs - yc/IoBHaA nonepeyHan cuna, NPMXoaALLancsa Ha CMCTEMY NIAHOK, PAacMoNI0XEHHbIX B OHOM
NAOCKOCTU;

Rba - pacyeTHOe CONPOTMBAEHME PACTAKEHUIO GYHAAMEHTHbIX 60NTOB;
Rbh - pacyeTHOe CONPOTMBAEHME PACTAMKEHMUIO BbICOKOMNPOUHbIX 6ONTOB;

Rbp - pacyeTHoe conpoTnusaeHne CMATUIO OAHO6011TOBOI'O coegnHeHunaA;
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Rbs - pacyeTHOe conpoTMBAEHME Cpe3y 04HOBONTOBOrO COeANHEHMS;
Rbt - pacyeTHoe CONPOTUBIEHNE PACTAXKEHNIO 0AHOHONTOBOrO COeANHEHMS;

Rbun - HOpmaTMBHOE CONPOTUBJ/IEHME CTanu 60]1TOB, nPpUHUMAeEMOE pPaBHbIM BpeEMEHHOMY
CONpoOTUBAEHUNIO Og NO TOCYAAPCTBEHHbLIM CTAHAAPTAM U TEXHUYECKUM YCZIOBUAM Ha 60/'ITbI,'

Rbu - pacyeTHOe conpoTMBaeHME pacTaXKeHuto U-06pasHbix 601TOB;

Rbyn - HOpMaTuBHOE conpoTuBaEHUE CTann 6OI'ITOB, NPUHUMAEMOE paBHbIM npeaeny Teky4yectm
O7 NO rocygapcCrtBeHHbIM CTaHAaPTaM U TEXHUYECKUM YCNOBUAM Ha 60/'ITbI,'

Rcd - pacyeTHOe CONpOTUB/IEHUE AMAaMETPabHOMY CXKATUIO KaTKOB (Mpy cBO60AHOM KacaHuu B
KOHCTPYKLMAX C OFPaHUYEHHOM NOABUMKHOCTbLIO);

Rdn - pacyeTHOE conpoTmBaeHNE PaCTAXKEHUIO BbICOKOI'IpO'-lHOﬁ NnpoBOJZIOKU;

Rip - pacyeTHoe ConpoTUBNEHNE MECTHOMY CMATUIO B LUMAUHAPUYECKMX WapHUpax (Landax) npu
NNIOTHOM KacaHuu;

Ry - pacyeTHOe CONPOTMB/IEHME CTa/IU CMATUIO TOPLLEBON NOBEPXHOCTU (MPY HANNYUU NPUTOHKK);
Rs - pacyeTHOEe COnpoTUBAEHME CTaNU CABUTY;

R, - pacyeTHOe COMPOTMB/IEHWE CTAaNU PaCTAXKEHMIO, CHKATUIO, U3rMBY MO BpemMeHHoMmy
COMpPOTUBNEHUIO;

Run - BPpEMEHHOE CONPOTUBAEHME CTANU, NPUHUMAEMOE PAaBHbIM MUHUMA/IbHOMY 3HAYEHUIO O
Mo rocyZ,apcTBeHHbIM CTaHAAPTAaM U TEXHUYECKUM YCNIOBUAM Ha CTab;

Ry - pacyeTHOe conpoTUBAEHME CTaNN YCTAaNOCTH;
Rwf - pacyeTHOe COMpPOTMBAEHME YIOBbIX LWBOB Cpe3y (yCNOBHOMY) MO MeTanny LWBa;

Rwu - pacyeTHOe conpoTMBAEHME CTbIKOBbIX CBAPHbIX COEAMHEHWNIN PACTAXKEHUNIO, CXKATUIO, U3rMby
Nno BpeMeHHOMY COMPOTUB/IEHUIO;

Rwun - HOPMATMBHOE CONPOTMB/IEHNE METa//1a LBa NO BPEMEHHOMY CONPOTUBIEHUIO;
Rws - pacyeTHOE CONpoTMBAEHME CTbIKOBbIX CBAPHbIX COEANHEHUN CABUTY,

Rwy - pacyeTHOe CONPOTUBNAEHME CTbIKOBbIX CBAPHbIX COEAMHEHUIN PACTAXKEHUIO, CXKATUIO, U3TNDBY
no npeaeny TeKy4YecTu;

Rw; - pacyeTHOe COMPOTUB/IEHME YINOBbIX LIBOB Cpe3y (yC/IOBHOMY) NO MeTanny rpaHuubl
cnnaBneHus;

Ry - pac4eTHOoeE conpoTuseHNe CTain PaCTAXKEHUIO, CXKaTULO, M3I'l/l6y no npeaeny Teky4yectu,

Ryf - TO e, Ana nonku (nosca);
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Ryw - TO e, ANA CTEHKW;

Ryn - npegen Tekydectn Ctanmy, I'IpVIHMMaeMbIﬁ PaBHbIM 3Ha4Ye€HUIO npenena Tekyyectn or no
rocygapcCrBeHHbIM CTaHAaPTam U TEXHUYECKUM YCIOBUAM Ha CTajlb,

S - cTaTUYECKUIA MOMEHT CABMFaeMOVI 4acTun ceYyeHunA 6pyTTO OTHOCUTENIbHO HeﬁTpaanon ocu,

Wy, Wy - MOMEHTbI CONPOTUBNAEHUA CeYeHUs OpyTTO OTHOCUTENbHO OCeM X - X U Yy - V¥
COOTBETCTBEHHO;

We; Wi - MOMEHTbI CONPOTUB/IEHUA CeYEeHUA ANA cKaTom n paCTﬂHYTOI‘a NONKN COOTBETCTBEHHO,

Win; Wyn - MOMEHTbI conpoTuBaeHNA CedYyeHUA HEeTTO OTHOCUTENbHO ocerl X - X m y -y
COOTBETCTBEHHO;,

b - WNpUHa;

bef - pacyeTHas WMPUHa;

bs - WMprHa nonku (nosca);

br - WnpKMHa BbiCcTynatoweln Yyactu pebpa, ceeca;

Cx; Cy - KOIOOUUMEHTBI ANA pacyeTa C y4eTOM Pa3BUTUA NAACTUYECKMX aedopmaumin npu usrnbe
OTHOCUTENbHO OCEel X - X, J - ¥ COOTBETCTBEHHO;

d - anameTp oTBepcTMA 6onTa;

dp - HapyKHbIN ANaMeTp CTepXKHA 6onTa;

e - 3KCUEHTPUCUTET CUNbI;

h - BbicOTa;

hef - pacyeTHanA BbICOTA CTEHKU;

hw - BbICOTa CTEHKMU;

i - paauyc nHepumun cevyeHus;

imin - HAUMEHbLLWIM PaanNYC NHEPLIUU CEYEHUS;
ix; Iy - PaANYCbl MHEPUUM CEYEHNA OTHOCUTENbHO OCEM X - X U Y - Y COOTBETCTBEHHO;
ks - kKaTeT yrnosoro Wwea;

I - nnnHa, nponer;

lc - BAVIHA CTOMKM, KONIOHHbI, PACNoOpPKK;

la - BAViHA packoca;
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lef - pacueTHas gnHa;

Im - ANVHA NaHenu nosca ¢pepmbl UM KONOHHDI;
Is - ANVHA NNaHKu;

lw - BAVHA CBApPHOTO LWBA;

lx; 1, - pacyeTHble ANMHbI 3N1eMeHTa B NAOCKOCTAX, NEpPneHAMKYNAPHbIX OCAM X - X U Y - Y

COOTBETCTBEHHO;
m - OTHOCUTE/IbHbIN 3KCLEeHTpUcUTeT m = eA/W;
r- paanyc;
t - TONWHUHa;
tf - TONAWMHa NonkuM (nosca);
tw - TONWMHA CTEHKMK;
Qf - OTHOLUEHWE NNOoLLAAEl CeYeHNN NONKK (NoACa) U CTEHKMU af = Af/Aw;

Br B, - KO3bOUUMEHTbI ANA pacyeTa Yrn10OBOro LWBA COOTBETCTBEHHO MO METay WBa U Mo
METaNNy rpaHnLbl CNAABAEHUS;

Vb - KOadPpUuUMeHT ycroBmin paboTbl 6OTOBOIO CoeNHEHNS;

Ve - KO3pPULMEHT ycnosuii paboTsl;

V7 - KOAPPULMEHT HAAEKHOCTM NO HArpysKe;

Vm - KO3OPULMEHT HAZEKHOCTU NO MaTepuany;

Vn - KO3OPULMEHT HAZEKHOCTU MO OTBETCTBEHHOCTY;

Vu - KO3OPULMEHT HaZIeKHOCTUN B pacyeTax No BpeMeHHOMY COMPOTUBJIEHUIO;
Vs - KO3OPULMEHT HaZEKHOCTU NO YCTOMYNBOCTU CUCTEMDI;

n - KO3PPUUMNEHT BANAHNA POPMbI CEYEHUS;

A- I'M6KOCTb = leffi;

- YChoBHaA rTMBKOCTb

Aef- npmneegeHHanA rTMOGKOCTb CTepKHA CKBO3HOIo ce4yeHuA,

yCnoBHaA npueegeHHadA rMOKOCTb CTepPXKHA CKBO3HOro ce4yeHunA ‘ ;
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- YCIOBHAA rMHBKOCTL cBeca nosca ‘

- YChoBHaA rTMBKOCTb NOSICHOIO NUCTa ‘ ;

- YChOBHaA TMOKOCTb CTEHKM

- NpegenbHan ycnoBHas rmbKoCTb cBeca nosca (NoscHoro ncTa);

npegenbHaa yCnoBHaA rMOKOCTb CTEHKWU,

Ax; Ay - pacyeTHble TMBKOCTM a1emeHTa B MNIOCKOCTAX, MEePNeHANKYNAPHbIX OCAM X - X U Y - Y
COOTBETCTBEHHO;

|o| - abcontoTHaA BeNMYMHA HOPMANbHOMO HaNPAXKEHUS;

Oloc - MECTHOE HanpsAXKeHue;

Ox; Oy - HOPMa/ibHble HANPAXKEHWUA, NApannenbHble OCAM X - X U Y - ¥ COOTBETCTBEHHO;
T - KacaTe/lbHOe HanpsaXeHue;

@ - KO3OOUUMNEHT YCTONYMBOCTU NPU LLEHTPAIBHOM CXKATUW;

Px(y) - KOOPPULMEHT YCTOMUYMBOCTM NPU CKATUW;

®p - KOIPOULUMEHT YCTOMUYMBOCTU NPU U3rnbe;

Pe - KO3PPULIMEHT YCTONYMBOCTU MPU CHKATUU C U3rMbom;

Qexy - KOIPPULMEHT YCTOMUYMBOCTM NPU CKATUK C U3rMOOM B ABYX NNOCKOCTAX.

Ipuio:xxkenue B
(cmpaBouHoe)

MaTtepuanbl 418 CTa/IbHbIX KOHCTPYKLMUI U UX pacyeTHble CONPOTUBEHUSA
Fpynnbl CTaNbHbIX KOHCTPYKLUMUIA

Mpynna 1. CBapHble KOHCTPYKLUMM NGO UX 31eMeHTbl, paboTatowme B 0060 TAMKENbIX YCAOBUAX
(cornacHo TOCT 25546), B TOM YMC/le MaKCMMaNbHO CTECHAIOWME pPasBUTME MNAACTUYECKUX
nebopmaumii  MAM  nojaBepralolmMecs HEenocpeAcTBEHHOMY BO3AENCTBMIO  AMHAMUYECKUX
BMOPALMOHHBIX MAN NOABUMKHbIX HArpy3ok [noakpaHoBble 6anku; 6ankm paboumx naowanok;
6ankn nyten NOABMMKHOIO TPAHCMOPTA; 3/1€MEHTbl KOHCTPYKUMN OyHKEpPHbIX M pa3rpy304HbIX
3CTaKah, HenocpeacTBEHHO BOCMPUHUMALOLLMX HAarpy3KM OT NOABUMKHbBIX COCTAaBOB; rnaBHble 6anku
M purenn pam npu AMHAMUYECKOM HarpysKe; NpPoJsieTHble CTPOEHWs TPAHCMOPTEpPHbIX ranepe;
bacoHKM depMm; CTeHKWU, OKpPalKM AHWLL, KONbLiA *KECTKOCTM, NaBalowme KpbiwW, NOKPbITUA
pe3epByapoB U rasronbaepos; OyHKepHble 6anKku; 060104KN Napabonyecknx 6YHKEpPOB; CTalbHble
060/104KM cBOBOAHO CTOAWMX AbIMOBbIX TPYD; CBapHble cneuyanbHble onopbl 60NbLIKMX NEpPeEXos0B
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NVMHUI anekTponepenaun (B/1) BbicoTolt 6onee 60 M; 31eMEHTbI OTTAMKEK MAUT U OTTAMKEYHbIX
y3nos].

" KOHCTPYKLMA MK ee 3N1eMeHT CHUTAIOTCA MMEIOLLMMM CBapHble COeMHEHWA, €C/IM OHW PaCMONOMKEHbI B
MeCTax AeWCTBUA 3HAUYUTENbHbLIX PACYETHbIX PAcTArMBaloWMX HanpsaxKeHuh (o > 0,3R,; 0 > 0,3Rws aun o >
0,3Rw:) "Mbo B mecTax, rae BOSMOMKHO paspylLeHUe CBapHOro CoeANHEHNA, Hanpumep 1M3-3a 3HaYUTENbHbIX
OCTaTOYHbIX HAMPANKEHWNA, YTO MOXKET MPUBECTUN K HENPUFOAHOCTU K SKCMAYaTaLMMU KOHCTPYKLUMM B LLeJIoM.

** KOHCTPYKLI,VIVI OTHOCATCA K nogBeprarownmca BO3AEVICTBMI’O ANHAaMUNYECKUX HAlrpy30K, eCni OTHOLWLEHKNE
abCcoNOTHOrO 3HaYeHus HOPMaJ/IbHOIoO HanpAa*xeHuA, BbI3BaHHOTO ,CI,MHaMM‘-IECKOﬁ Harpy3K0171, K CyMMapHoOMy
pacTArneBaoLleMy HanpAa>XeHUt OT BCEX HArpPpy3oK B TOM Ke ce4yeHUn o > 0,2.

Fpynna 2. CBapHble KOHCTPYKLMWN MO0 UX INeMeHTbl, paboTatowme npu CTaTUYECKOM Harpyske
NPW HAIMYMM PACTATMBAIOLLUX HANPAXKEHUM [Gepmbl; purenm pam; 6ankm nepekpoITUiA U NOKPbLITUI;
KOCOypbl /IeCcTHUL,; 060/104KM cuaoCcoB; onopbl B/, 3a UCKAOYEHWEM CBapHbIX onop 60nbLunx
nepexonoB; OMNOPbl OLMHOBKM OTKPbITbIX pacnpefennTenbHbIX YCTPOMCTB noactaHumii (OPY);
onopbl TPAHCMOPTEPHbIX ranepen; NPOXKEKTOPHbIE MayTbl; 31€MeHTbl KOMBUHUPOBAHHbLIX OMOpP
aHTEHHbIX coopyxeHuin (AC) uM apyrue pacTAaHyTble, pPacTAHYTO-U3rMbaemble U u3rmbaembie
3N1EeMEHTbI], @ TaK}Ke KOHCTPYKUMM MU UX SNEMEHTbI rpynnbl 1 Npu OTCYTCTBUM CBAPHbIX COeANHEHUM
N 6aNKM noaBecHbIX NyTel U3 AByTaBpoB no [OCT 19425 u TY 14-2-427 npu HaAN4YMKU CBapPHbIX
MOHTaXHbIX COeAUHEHUA.

Fpynna 3. CBapHble KOHCTPYKLUUKN NMBO NX 3n1eMeHTbl, paboTaloumMe Npu CTaTUYECKON Harpyske,
NPEeUMyLLEeCTBEHHO Ha CXaTue [KONOHHbI; CTOMKWU, OMNOPHbIE MNUTbI, 3/EMEHTbl HacTWAa
nepeKkpbITUIA; KOHCTPYKLUMN, NoAAEPKMBAOLWME TEXHONOMMYECKOe 0bopyaoBaHMe; BEPTUKAbHbIE
CBA3M MO KOJIOHHAM C HanpsAXeHWAMM B pacyeTHbIX cedyeHusax ceAsel cBbiwe 0,4Ry; aHKepHble,
Hecywme M QGUKCUPYIOLWME KOHCTPYKUMM (ONOpbl, PUrenn XKecTKUX nonepeynH, ¢ukcatopbl)
KOHTaKTHOWM ceTu TpaHcrnopTa; onopbl noa obopynosaHne OPY, Kpome onop noj BbiKAloYaTenu;
3/1eMeHTbl cTBOM0B M balieH AC; KO/IOHHbI 6ETOHOBO3HbIX 3CTaKaj,; NPOroHbl NOKPLITUA U Apyrue
cXKaTtble U CXKaTo-nsrnbaemole 3nemeHTbl], a TaK¥Ke KOHCTPYKUMU U UX INeMeHTbl rpynnbl 2 npu
OTCYTCTBMM CBAPHbIX COEANHEHUN.

Fpynna 4. BcnomoraTte/ibHble KOHCTPYKLMM 34aHUI U COOPYKEHUM (CBA3M, KPOME YKa3aHHbIX B
rpynne 3; anemeHTbl GaxBepKa; NeCTHULbI; Tpanbl; NAOLLAAKMW; OTPANXKAEHUA; METANNOKOHCTPYKLUN
KabesibHbIX KaHa10B; BCNOMOTaTe/IbHble 3/IEMEHTbI COOPY!KEHUM U T.M.), @ TaKKe KOHCTPYKUMUN U UX
3NeMeHTbI rpynnbl 3 NpW OTCYTCTBUWN CBAPHbIX COEAMHEHUN.

MpumeyaHusa

1 MNMpun Ha3HaYeHUU CTanu ANA KOHCTPYKUMIA 303aHUIN U COOPYKEeHUN | ypoBHA oTBeTCTBEHHOCTM no [OCT
27751 Homep rpynnbl KOHCTPYKLUMI cneayeT yMeHbLATb Ha eanHuLy (ana rpynn 2 - 4).

2 Mpu ToNwWwMHe NpoKaTa t > 40 MM HOMep Fpynnbl KOHCTPYKLUMIA CaeayeT yMeHbluaTb Ha eauHuuy (ana
rpynn 2 - 4); npu ToNLWMHe NpoKaTa t < 6 MM - yBenMunBaTh Ha eanHuLy (gns rpynn 1 - 3).
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Tabnunuya B.1- HasHaueHUe CTanun B KOHCTPYKLUAX U COOPYIKEHUAX

Ycnosus npMmMeHeHUs CTanm Npu pacyetTHon Temnepatype, °C
Mapka ctanu no
t>-45 -45 >t >-55 t<-55
FOCT 535 roCT ONS TPYNN KOHCTPYKLMIA
rocr27772 roCct 1463’7 19281
112134 1 2 (314]1 2 3 4
C13Kn2,
C235 - -+ [+ - - - -1 - - - -
Ct3nc2
C245 Cr3nc5 -+ x]-] - - -1+ - - - +
oorac
C255, C285 Cr3cn5 + X | x |- - - -1+ - - - +
3111 313]|1 4|4 |2uwm3
C345, C375 - - -
121 4| 4 12 (12| 4 15 | 15 [7van 12

O6o3Ha4yeHusA, npuHamele 8 mabauye B.1:

3HaK «+» O3Ha4aeT, YTO AAHHYI CTa/ib c/ieAyeT NPUMEHATL; 3HAK «-» O3HA4aeT, YTO AaHHYIO CTaNb He
cneagyer NpUMeEHATb; 3HAK «X» O3HaA4aeT, YTO OaHHYH CTa/lb MOXHO NMPUMMEHATb NMPU COOTBETCTBYHOLLEM
TEXHUKO-3KOHOMMUYECKOM 060CHOBAHUMU.

MpumeyaHua

1 Ona ctann C345 u 09M2C paHbl Kateropuu TpeboBaHWIA NO yAapHOW BA3KOCTU COOTBETCTBEHHO B
yncantene no FOCT 27772, B 3HameHaTtene - no [OCT 19281.

2 MpoKaT M3 CTanu ¢ Npeaenom Tekydectn Ry, = 390 H/mm? cneayeT HaszHauaTb cornacHo TpebosaHUAM
Tabnmy B.3nB.4

Tabnunuya B.2 - Cranu gna tpyb
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YcnoBue NpMmMeHeHUs cTanam nNpu pacyeTHon TemnepaTtype, °C
Mapka
t>-45 -45 > t>-55 t<-55
cTanu
rocTt
(TonwmHa, -
ON5 TPYNN KOHCTPYKLUMIA
MM)
2 3 4 2 3 4 2 3 4
BCT3KI‘I (p‘o rOCT +2*** +2*** +2*** +2*** +2*** +2*** _ _ +2***
4) 10705*
BCt3kn (4,5- TOCT - +27 +27 - - - - - ;
10) 10705*
BCT3nc rocT 2 +27 £27 - +27 +27 - - £2%
10705*
(#05,5)
BCt3nc (6- roct +6 +6 +6 - - +6 - - 16
10) 10705*
BCt3cn (6- | roct - - - - +5 - . . .
10) 10705*
BCt3nc [OCT - +4 +4 - - +4 - - _
10706**
(5-15)
BCt3cn (5- rocTt - - - - +4 - - - _
15) 10706**
207 roct + + - - - - - - .
8731
o9rac™ roct + + - + + - - - -
8731
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* I'pynna B no tabanue 1 FOCT 10705.
" I'pynna B ¢ gononHuTenbHbiMM TpebosaHuamu no 5.1.4 TOCT 10706.

" Kpome onop BJ/1, OPY u KC.

ok ok

BecwoBHble ropsayeaedopmmpoBaHHble TPYObl U3 YKa3aHHbIX MApOK CTan AOMYCKaeTcA NPUMEHATb
ON5 371IeMEHTOB crelmasbHbix onop 6oabwnx nepexonos BJ1 BbicoTolt 60n1ee 60 m (rpynna KOHCTpyKuuii 1);
NpW 3TOM OHU A0JIXKHbI YA0BETBOPATL TPeBOBAHUAM MO YA3aPHOW BA3KOCTU:

- U3 cTanm mapku 20 npu pacyeTHol Temnepatype t > -45 °C (npu TemnepaType ucnbitTaHuii muHyc 20 °C)
He meHee 30 [x/cm?;

- U3 cTanm mapku 09I2C npu pacuetHon Temnepatype -45 °C > t 2 -55 °C (npu TemnepaType UchbiTaHUI
MUHyc 40 °C) He meHee 40 [x/cm? npu TOALMHE CTeHKM A0 9 Mm 1 35 [IxK/cm? - Npu ToALwmHE cTeHKK 10
MM 1 bonee.

Ob6o3Ha4eHus, npuHamele 8 mabauye B.2:

3HaK «+» O3Ha4yaeT, YTO AaHHYIO CTa/lb cneaAyeT NPUMEHATb, 3HAK «-» O3HaA4aeT, YTO AaHHYIO CTa/lb He

cneayeT NPUMEHATb; UMdpa y 3HaKa «+» 03HaYaeT KaTeropuio cTanu.

MpumeyaHue - Tpybbl, NOCTaBAsemble MO APYrMM CTaHZapTam u TY, B TOM uyucie 3apybexHoro
NpPOX3BOACTBA, C/leAyeT Ha3HayaTb MO COrNacoBaHUIO C OpraHM3aumen - paspaboTyMKoM HACTOALLMX HOPM.

Tabnuuya B.3 - Hopmupyembie NnoKasaTenu yaapHoOM BA3KOCTU NpPoOKaTa

Mpeaen TekyyecTn npokata, H/mm?
Ryn 2
Ryn <290 290<Ry;, <390 |390<Ry,<490 490
PacueTHas
Temneparypa, Mpynna MoKkasaTenu yoapHow BaskocTu, x/cm?
KOHCTPYKLNIA
°C KCA KCVv KCV KCV KCVv
npu TemnepaType UCNbITaHMN Ha yaapHbIn n3rnb, °C
+20 +20 0 -20 -20 -40 -40 -60 | -60
t>-45 1,23 29 34 - - 34 - 34 - 40
1 29 - - 34 - 34 34 - 40
-45 >t >-55
2,3 29 - 34 - 34 - 34 - 40
t<-55 1,23 29 - - 34 - 34 - 34 40

MpumeuaHusa
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Mpepen TekyyecTn npokata, H/mm?
Ryn 2
Ryn <290 290<R,, <390 [390<R,,<490 490
PacueTHas
Temneparypa, Mpynna Moka3aTtenun yaapHoi Baskoctu, [x/cm?
KOHCTPYKLUI

°C KCA KCVv KCV KCV KCv

npu TemnepaTtype UcnbiTaHUM Ha yaapHbI u3rmb, °C

+20 +20 0 -20 -20 -40 -40 -60 -60

1 KCA - yaapHas BsA3KocTb obpasuos Tmna | no FOCT 9454, ncnbiTaHHbIX Npu Temnepatype +20 °C, ¢ U-
06pa3HbIM Hagpesom nocne AepopPMaLNOHHOTO CTAPEHUS;

KCV - yaapHas BA3KOCTb 06pa3sLoB ¢ V-06pasHbiMm Hagpesom (Tun |l no TOCT 9454).

2 B TOACTO/NMCTOBOM MPOKaTe MCMbITbIBAOTCA MnonepedHble obpasupl, B $acOHHOM M COPTOBOM -
NPOAO/bHbIE.

Tabnunuya B.4-TpebosBaHMA MO XMMUYECKOMY COCTaBY
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HopmaTtmsHble CONPOTUBAEHUA CTANN, Coaepariue anemeTos’, % (He 6onee) Cs, % (He
H/mm? c 5 S 6onee)
Ryn <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 < Ry, <590 0,13 0,015 0,010 0,47
Ry» 2590 0,15 0,010 0,005 0,51

Hokok

$+P<0,020 %.

MpumeyaHua

1 YrnepogHbit akBuBaneHT (Cs, %) cnegyet onpenensate no ¢opmyne

" NpeaenbHble OTKAOHEHMA N0 XMMUYECKOMY COCTaBy B rOTOBOM npokaTte no FOCT 27772.

™ B cnyyae Tepmmyeckoii 06paboTku, HanpasBAeHHOM Ha U3MenbyeHne 3epHa, S < 0,025 %.

rae C, Mn, Si, Cr, Ni, Cu, V, Nb, Mo, P - maccoBble 40NN 3N1€MeHTOB, %.

2 Ona cTtaneit ¢ HOpMaTUBHLIM conpoTtusaeHnem 290 < Ry, < 390 H/MMm? fonycKaeTca nosblweHue
cofepaHusa yrnepoaa Ao 0,17 % no cornacoBaHUIO C OpraHU3aLmnen - coctaBuTenem Hopm. A GacoHHbIX
npodwuneli c HopmaTusHbiM conpoTusnermem 390 < R < 490 H/mm? gonyckaeTca cogeparue docdopa o
P <0,030 % n cepbl o S < 0,025 % no cornacoBaHMIO C OpraHM3aLMel - COCTaBUTEIEM HOPM.

Tabnuuya B.5 - HopmaTuBHbIe U pacueTHbie CONPOTUBAECHUA NMPU PACTAXKEHUM, CKATUN U U3rnbe

JINCTOBOTO, LUIMPOKOMONOCHOTO YHUBEPCaNbHOro U ¢pacoHHOro NpokKara
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Cranb no FOCT

TonwmHa

HopmaTusHoe conpoTmsieHne

npokata, H/mm?

PacueTHoe conpoTusneHune’

npokata, H/mm?

27772 npokata’, MM
Rm Run Ry Ry
C235 O12p008 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 O12»20 245 370 240/235 360/350
Cs. 20 » 40 235 370 230/225 360/350
C285 OT2»10 275 390 270/260 380/370
Cs. 10 » 20 265 380 260/250 370/360
C345 OT2»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 OT4»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 014 »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 07110 » 40 590 685 575/560 670/650
C590K
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" 3a TonwmHy GacoHHOro NpoKaTa caeayeT NPUHUMATL TOALLMHY NONKK.

" 3a HOpMaTMBHOE CONPOTUBAEHME MPUHATHI FapaHTMPOBaHHbIE 3HAYEHWA npeaena TeKyyecTn M
BPEMEHHOro CONPOTUBAEHMA, MPUBOAUMBIE B TOCYAAPCTBEHHbIX CTaHAAPTAX UM TEXHUYECKUX YCNOBUAX. B
Tex Cy4asx, Korga 3T 3Ha4YeHMA B FOCYAAPCTBEHHbIX CTaHAAPTAX UAM TEXHUYECKMX YCAOBUAX NPUBEAEHDI
TONIbKO B OAHOM cucTemMe eauHuy, - (Krc/mMm?), HOpmaTMBHble conpoTuBaeHua (H/mm?) BbluMcieHbI
YMHOXEHMEM COOTBETCTBYIOWMX BeAMYMH Ha 9,81 c okpyrneHuvem Ao 5 H/mm? Mo cornacosaHuio ¢
OpraHu3aunen - coctTaBuTenemM HOpPM AOMNYCKaeTcA NPUMEHEHNE 3HAYEHU HOPMATUBHbIX CONPOTUBAEHUM,
OT/INYHbBIX OT NPUBEAEHHbIX B HacToALlLel Tabanue B.5.

*kk

3HaYeHnA pacyeTHbIX COMPOTUBAEHWUA MOJYYEHbl AENEeHMEM HOPMATMBHbLIX COMPOTUBAEHUI Ha
KO3OOULMEHTbI HAAEKHOCTU MO MaTepuany, onpeaesieHHble B COOTBETCTBUM C 3.2, C OKpyrieHMem fo 5
H/MMm2. B uncamTene npeactaBieHbl 3HAYEHUA PaCHETHbIX COMPOTUBAEHWUI NpoKaTa, NocTaBAseMoro no
FOCT 27772 (Kpome ctanu C590K) namM gpyrom HOPMaTUBHOM AOKYMEHTaLMK, B KOTOPOW MCMNONb3yeTcA
npoueaypa KOHTPOAA CBOWMCTB npoKata no FOCT 27772 (ym = 1,025), B 3HameHaTene - pacuyeTHoe
CONPOTMB/IEHNE OCTANILHOIO NPOKaTa Npu Ym = 1,050.

Tabnunuya B.6 - HopmaTuBHbIE U pacyeTHble CONPOTUB/IEHUA NPU PACTANKEHUMN, CXKaTUK U U3rube

TpYy6
T HopmaTtusHoe PacueTHOe
OJILMHA , ,
Mapka cramm rocT CTEHKM, conpotusneHune, H/mm conpotusnenune, H/mm
MM Ryn Run R, Ru
BCT3kKn, BCr3nc,| TOCT 10705 [o 10 225 370 215 350
BCt3cn
BCt3nc4, Ct3cn4, 20| TOCT 10706 4-15 245 370 235 350
FOCT 8731 4-36 245 410 225 375
MpumeyaHusa

1 HopmaTtuBHbIe conpoTusaeHusa ana Tpyb m3 ctaam mapkm 09M2C no FOCT 8731 ycTtaHaBAMBaAKOTCA NO
COTNALEHNIO CTOPOH B COOTBETCTBMWU C TpebOBaHMAMM 3TOrO CTAHZAPTA; PACcYETHble COMPOTUBNEHUA -
COrNAacHO 5.2 HACTOALWMX HOPM.

2 [na Tpy6 MapoK cTasnel M TONWMH, MOCTaBASEeMbIX MO APyrMm cTaHZaptam u TY, gonyckaetca
HasHayeHWe HOPMATMBHBLIX W PACYETHbIX COMPOTMB/IEHWIA MO COrMAacOBaHUIO C OpraHusauuen -
COCTaBuTE/IeM HOPM.

Tabnuuya B.7 - PacueTHble CONPOTUBAECHUA NPOKaTa CMATUIO TOPLLEBOI NOBEPXHOCTU, MECTHOMY
CMATUIO B LUIUHAPUYECKUX LHAPHUPaX, AMaMeTPaNIbHOMY CXATUIO KaTKOB
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BpemeHHOe
conpoTuenermne, H/mm?

PacueTHoe conpoTusneHune, H/mm?

CMATUIO

TOPLLEBOI NOBEPXHOCTU
(npw Hannumm
NPUroHKn) R,

MeCTHOMY B
UNMAVHAPUYECKUX
wapHupax (uandax) npu
NJIOTHOM KacaHuu Ry

ANaMeTpaibHOMY
CXaTuto

KaTKoB (npu ceoboaHOM
KacaHWM B KOHCTPYKLMAX
C OrpaHUYeHHOM
NoABUMNKHOCTbIO) Ry

360

370

380

390

400

430

440

450

460

470

480

490

510

540

570

590

351/343
361/352
371/362
380/371
390/381
420/409
429/419
439/428
449/438
459/448
468/457
478/467
498/486
527/514
556/543

576/562

176/171
180/176
185/181
190/185
195/190
210/204
215/209
220/214
224/219
229/224
234/228
239/233
249/243
263/257
278/271

288/281

9/9

9/9

9/9
10/10
10/10
10/10
11/11
11/11
11/11
11/11
12/12
12/12
12/12
13/13
14/14

14/14

MpumeyaHue - B Tabauue YyKasaHbl 3HAYEHMS PACYETHLIX COMPOTMBNEHWMN, BbIYMC/IEHHbIE MO
dopmynam pasaena 6 npu ym = 1,025 (B uncautene) u ym, = 1,050 (8 3HameHaTene).

OneyaTtKa.

Tabnuuya B.8 - PacueTHble CONPOTUBIEHUA OT/IMBOK U3 YINIePOAUCTON CTanu
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PacueTHble conpoTusaeHmna, H/mm?, oTansok
YcnosHoe W3 YrnepoamncToi cTaam mapok
HanpskeHHoe cocToAHUue YINEPoA P
obo3HaueHue
15N 251 35/ 45N
PactaxeHue, cxkatne n usrnb Ry 150 180 210 250
Cagur Rs 90 110 130 150
CmsaTMe  TopueBOWM  MOBepxHocTM  (npwm
Ry 230 270 320 370
Ha/IMYMM NPUTOHKN)
CmMATME  MecTHoe B UMIMHAPUYECKUX
Rip 110 130 160 180
wapHupax (uandax) npm NIOCKOM KacaHUK
OnameTpanbHoe  cCKaTue  KaTKoB  Npwu
cBOOOAHOM KacaHuM (B KOHCTPYKUMAX C Red 6 7 8 10
OrpaHUYeHHOM NOABUKHOCTbIO)
NMpumeyaHue - PacueTHble CONPOTUBEHMA OTIMBOK U3 HU3KOIETMPOBAHHOM CTasM, NOCTaBAsSeMOM Mo
ApYyrMm cTaHgapTam u TY, B TOM Ync/ie 3apyberkHoro npomMsBoACTBa, CaeayeT HazHavyaTb MO COrNacoBaHMIo
C opraHu3almelt - CocTaBuUTeIeM HOPM.

Tabnuuya B.9 - PacueTHble CONPOTUBNEHUA OT/IMBOK U3 CEPOro YyryHa

PacueTHble conpotusaenusa, H/mm?, oTAMsok 13
YcnosHoe
Hanpsa»keHHoe cocToAHMe CEpOro HyryHa Mapox
0603HauyeHne
CY 15 C4 20 C4 25 C4 30

PacTsaykeHue LeHTpanbHoe N n3rnb R: 55 65 85 100
CKaTue ueHTpanbHoe u 13rnb R 160 200 230 250
Casur Rs 40 50 65 75
CmAaTne TopLeBON noBepPXHOCTU (npwu

PH P (np R, 240 300 340 370
Ha/INYMM NPUTOHKN)

Hpuiaoxenne I
(cmpaBouHoe€)

Matepuanbl gna coeAUHEHUN CTaNbHbIX KOHCTPYKUUA

Tabnuuya l.1- Matepuanbl gna cBapKu, COOTBETCTBYIOLWMUE CTANMU

MaTepuansl 418 CBapKK

Cranb B YI/IEKMCIOM
rase (no FOCT
8050) nnu B ero
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CMECHU C aproHom (norocrt (norocrt
(no [OCT 10157) 26271) 9467)
Mapka
CBapOYHON NPOBONOKM ANA Tun
aBTOMATUYECKOM U MOPOLWKOBOM | 3pekTpoaa
. dntoca
MeXaHW3npoBaHHoM cBapkm (no FOCT NPOBOJIOKU
2246)
Cs-08A AH-348-A 3427, 342A
Ryn < 290 H/mm? AH-60"
Cs-08rA 346", 946A
NdK-56C™""
Cs-10TA™ AH-17-M Nn-AH-3
Cs-08I2C
AH-43 Mn-AH-8
290 H/MM2 S Ryn < sk *
Cs-10r2 AH-47 350, 350A
590 H/mm?
Cs-10HMA AH-348-A™"
NdK-56C™""
Cs-08I2C
Cs-10HMA AH-17-M Mn-AH-3 360
Ry» = 590 H/mm? Cs-08XITCMA
NdK-56C Mn-AH-8
CB-10XIr'2CMA CB-08XH2IrMHO 370

OneyaTKa.

* dntoc AH-60 1 anekTpoabl TMNa 342, 346, 350 cneayeT NPUMEHATL ANA KOHCTPYKLMI rpynn 2, 3 npu

pacyeTHbIX TemnepaTypax t = -45 °C.

" He npumeHaTb B codeTaHuu ¢ datocom AH-43.

™ [na dnroca AH-348-A TpebyeTca AONONHUTENbHBIN KOHTPOb MEXaHUYECKMX CBOMCTB MeTa//a LBa

NPV CBapKe COegUHEHUI 3/1IEMEHTOB BCEX TOJILLMH NPW PacyeTHbIX TemnepaTtypax t < -45 °C 1 TO/ILWMH cBbiwe

32 MM - NpU pacyeTHbIX TemnepaTtypax t > -45 °C.

" Kepamuyeckuit datoc no TY 59295-001-56315282-2004.

I'Ipumeqal-me - I'IpM cooTBeTcTBylolleEM TEXHUKO-3KOHOMUYECKOM ob6ocHOBaHUK AanAa  CBapKu
KOHCTPYKLI,MVI pa3pewaeTca MCNnoNb30BaTb CBAPOYHbIE MmaTepnasbl (I'IpOBOJ'IOKM, d)J'II-OCbI, 3alUNTHbIE I'a3b|),
Heé YKa3aHHble B HaCTOFILLI,eﬁ Ta6nv1u,e. Mpun aTOM MexaHunyeckmne cBOMCTBA MeTanna LwBa, BblNO/IHAEMOro C
X npuMmeHeHnem, O01KHbl ObITb HE HUXKE CBOVICTB, obecneuynBaembix NPpUMeEHEHNEM MaTeEPUANOB COrNnacHoO

HacToAwen Tabauue.

W TMTAH
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Tabnuuya r.2 -

HopmaTuBHble M pacyeTHble CONPOTUBJIEHUA MeTa/l/la LUBOB CBapPHbIX

COGAMHGHMﬁ C yrnosbimu wBamm

CBapouHble maTepuansl
Rwun, H/MM? | Rug, H/Mm?
TMN anekTpoaa (no FOCT 9467) MapKa NpoBONOKMK
342, 342A Cs-08, CB-08A 410 180
346, 946A Cs-08TA, 450 200
350, 350A CB-08r2C, Cs-10l'A, NN-AH-8, MM-AH-3 490 215
360 Cs-08r2C’, Cs-10HMA, Cs-10r2 590 240
370 CB-10XM2CMA, Cs-08XH2IMHO 685 280
385 - 835 340
" TONbKO AN1A WBOB C KaTeTOM kf < 8 MM B KOHCTPYKLMAX U3 CTanu € npeaenom Tekydectu 440 H/mm? n
6onee.

Tabnwnuya .3 - TpeboBaHUAa K 60ATaM NpU PaA3NAUYHbIX YCAOBUAX UX NTPUMEHEHUA

Knacc npoyHocTn 60nT10B U TpeboBaHMA K HUM No TOCT P 52627 B KOHCTPYKLUMAX
He paccYnTbIBaeMbIX Ha YCTaNoCTb paccyMTbiBaEMbIX Ha YCTaOCTb
PacyeTHas
Temnepartypa t, °C npu pabote 60nTOB Ha
pacTaxeHue uam
cpes pacTaXeHue nam cpes cpes
cpes
5,6 5,6 5,6 5,6
- 5,8 - -
>-45 8,8 8,8 8,8 8,8
10,9 10,9 10,9 10,9
- 12,9 - 12,9
5,6 5,6 5,6 5,6
8,8 8,8 8,8’ 8,8
-45 >t >-55
10,9 10,9 10,9 10,9
- 12,9 - 12,9
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5,6 5,6 - 5,6
8,8" 8,8 8,8° 8,8
<-55
10,9 10,9 10,9 10,9
- 12,9 - 12,9
* C TpeboBaHMEM UCMbITaHMA Ha pa3pbIB Ha KOcoii walibe no 6.5 TOCT P 52627.

Tabnwnuya 4 - Mapku ctanm pyHaameHTHbIX 60NTOB M yCNOBUA X NPUMEHEeHUA

HopMaTHBHbIii Mapku cTanu npm pacueTHom Temnepatype t, °C
KoHCTpyKumn
AOKYMERT >-45 -45 >t > -55 <-55
KOHCTpYyKUMK, Kpome onop BO3AYLUHbIX FOCT 535 Ct3nc2, Ct3nc4, -
NUHWIA aNleKTponepesayu,
pacnpefenuTenbHbIX  YCTPOWCTB U Cr3cn2 Cr3cnd -
KOHTAKTHOM ceTu FOCT 1050 20 i i
rOCT 19281 - 09rac-4* o9rac-4*
Ona U-obpasHbix 6ontos, a Takke| [OCT 535 Ct3nc4, - -
dYHAAMEHTHbIX b6ontos onop
BO3AYLWHbIX JIMHUI 3NeKTponepenayuu, Cr3cnd ) )
pacnpe,u,enuMTeanux YCTPOWNCTB 7 FOCT 19281 i 0orac-a* 09r2C-6""
KOHTAKTHOM ceTu
* [lonyckaeTca npumeHeHue apyrux ctanei no FOCT 19281 kateropumu 4.
™ [lonyckaeTca npumeHeHune apyrux ctanei no FOCT 19281 kateropum 6.

Tabnuuya .5 - HopmaTusHbie CONPOTUBNIEHUA CTaNAN BGONTOB U pacuyeTHble CONPOTUBJIEHUSA
0AHO60NTOBLIX COEAUHEHMNI cpe3y U pacTaXKeHuto, H/mm?

Knacc npoyHoctn 6ontos FOCT 52627 Rbun Rbyn Rbs Rt
5,6 500 300 210 225
5,8 500 400 210 -
8,8 830 665 330 450
10,9 1040 935 415 560
12,9 1220 1100 425 -

Tabnuuya I.6 - PacueTHble CONPOTUBAEHUA CMATUIO 3/IEMEHTOB, coeauHAeMbIX 6o0n1Tamum

W TMTAH
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BpemMEHHOE CONPOTHRAEHNE PacuyeTHble COnpoTMBAEHUA Rbp, H/MM?, CMATUIO 3N1€MEHTOB,
CTann CoeANHAEMbIX 3/1IEMEHTOB coeanHAEMbIX 6oNTamy
Run, Hfmm® Kaacca ToyHocTM A K/1accoB TOYHOCTM B
360 560 475
370 580 485
380 590 500
390 610 515
430 670 565
440 685 580
450 700 595
460 720 605
470 735 620
480 750 630
490 765 645
510 795 670
540 845 710
570 890 750
590 920 775
MpumeuyaHune - 3HaueHMA pPaCUYETHbIX COMPOTUB/EHWI, YKasaHHble B Tabauue, BblYWUC/IEHbI MO
dopmynam pasgena 4 HaCTOALMX HOPM C OKpyrieHnem 40 5 H/mm?,

Tabnuuya l7 - PacyeTHble CONPOTUBAEHUA PacTAXKeHUIO PyHAAMEHTHbIX 6onTOB

PacueTHble conpoTusaeHua Ry, H/MM?2, 6ONTOB M3 cTann MapoK
HomuHanbHbIN gruameTtp
no [OCT 535* no [OCT 19281*
6onTOB, MM
C13nc4, Cr3nc2, Cr3cn4, Cr3cn2 09r2Cc-4, 09r2c-6
12, 16, 20 200 265
24, 30 190 245
36 190 230
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42,48, 56 180 230

64,72, 80 180 220
90, 100 180 210
110, 125, 140 165 210

* PacyeTHble CONpPOTMBAEHMA BONTOB M3 APYrMX MapoK cTanel cieayeTr BbUMCAATb N0 Popmynam
pasgena 6 HacToALWMX HOPM.

MpumeyaHua
1 Ctanb no FOCT 535 poskHa noctaBasTees no 1-i rpynne.

2 3HayeHMA pacyeTHbIX COMPOTUBAEHUN, YKa3aHHble B Tabnuue, BbluMCaeHbl No popmynam NyHKTa 6.6
HaCTOALLMX HOPM C OKpyrneHnem o 5 H/mm?.

Ta6bnunuya .8 - HopmaTuBHble U pacyeTHble CONPOTUBNEHUA PaACTAMKEHUIO BbICOKOMPOUHbIX
6onToB n3 ctanm 40X no rOCT P 52643

HoMuHanbHbIM AnameTp pesbbbl d, Mm Rbun, H/Mm? R, H/MMm?
16, 20, (22), 24, (27) 1078 755
30 900 630
36 800 560
42 650 455
48 600 420
MpumeuaHwue - Paamepbl, 3aK/10YEHHbIE B CKOOKU, MPUMEHATb HE PEKOMEHAYETCS.

Tabnuuya 9 -Nnowaamn ceueHnsa 6onToB

d, mm 16 (18) 20 (22) 24 (27) 30 36 42 48
Ap, CM? 2,01 | 2,54 | 3,14 | 3,80 4,52 5,72 7,06 10,17 13,85 18,09
Apn,cm? | 1,57 | 1,92 | 2,45 | 3,03 3,53 4,59 5,61 8,16 11,20 14,72

MpumeyaHua

1 Nnowaam ceyeHma 60NTOB gMameTPOM CBbiwe 48 mm cnegyeTt npuHMmatb no FOCT 24379.1.

2 Pa3mepbl, 3aK/1t04EHHbIE B CKOBKW, HEe peKoMeHAyeTCA NPUMEHATbL B KOHCTPYKLUMAX, Kpome onop BT u
OPYy.

Tabnuya .10 - Pusnyeckne XxapakTePUCTUKN MATEPUAJIOB ANA CTa/IbHbIX KOHCTPYKLMMA
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XapaKTepucTnku 3HavyeHune

MnoTHOCTb p, Kr/m3:

NPOKaTa M CTa/IbHbIX OT/INBOK 7850
OT/INBOK M3 YyryHa 7200
KoadpdumumneHT nnHenHoro pacwmpenma a, °C 0,12 - 10*

Mogaynb ynpyroctvt E, H/mm?
NPOKATHOW CTa/In, CTa/ibHbIX OT/INBOK 2,06 - 10°

OT/IMBOK M3 YyryHa MapoK:

C415 0,83-10°
C420, CY25, C430 0,98 - 10°
Ny4YKOB U Npsaen napannenbHbiX NPOBOJIOK 1,96 - 10°

KaHaTOB CTa/ibHbIX:

CAMPANbHbIX N 3aKPbITbIX HECYLLNX 1,67 - 10°

[BOMHOWM CBUBKM 1,47 - 10°

[ABOMHOM CBMBKWU C HEMETAN/IMYECKUM CePAEYHMKOM 1,27 - 10°
Mogaynb caBura NPOKAaTHOM CTanM M CTanbHbIX OTAMBOK G, H/mm? 0,79 - 10°
KoadduumneHT nonepeyHoi aepopmaumm (MyaccoHa) v 0,3

MpumeyaHue - 3HauyeHWA MOAYNA YNPYrocTM AaHbl ANA KaHaToB, MpeABapUTesIbHO BbITAHYTLIX
ycuanem, paBHbIM He meHee 60 % pa3pbIiBHOMO YCUAMA ANA KaHaTa B LLe/I0M.

Tabnuuya 11 - dusmueckme xapakTepucTMKU NPOBOAOB U NPOBOJIOKU

KoadpodumumneHt
Mapka u Mogaynb .
JNINHENHoro
HanmeHoBaHWe maTepunanos HOMMHaNbHOe | ynpyroctn E,
pacwmpeHuns
ceyeHune, mm? H/Mmm? ot
a, °C
AntomuHuesble nposoga no FOCT 839E A, AHMN; 16 +800| 0,630-10° 0,23 -10*
MegHble nposoga no FOCT 839E M; 4 =+ 800 1,300 - 10° 0,17 - 10*
CraneantomuHesble nposoga no [OCT 839E npu| AC, ACK; ACKI,
OTHOLUEHUM Naowaaen aloMUHUA K CTaIN, PaBHOM: ACKC
6+6,25 10 n 6bonee 0,825 -10° 0,192 - 10*
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0,65 95 1,460 - 10° 0,139-10*

4,29 + 4,39 120 n 6onee 0,890 - 10° 0,183 -10*

7,71 + 8,04 150 u bonee 0,770 - 10° 0,198 - 10*

1,46 185 u bonee 1,140 - 10° 0,155 - 10*

12,22 330 0,665 - 10° 0,212 - 10*

18,2 + 18,5 400 1 500 0,665 - 10° 0,212 - 10*
BumeTtannmnyeckaa cranemegHaa npososioka no FOCT bCM1

3822 aiameTpom, Mm:
1,64 2,0+12,5 1,870 - 10° 0,127 - 10*

6 28,2 1,900 - 10° 0,124 -10*

NMpumeyaHue - 3HauUeHMA Maccbl NPOBOAOB U NPOBOJIOKM cneayeT npuHumatb no FOCT 839E u FOCT
3822.

IMpuaoxenne [{
(o0s13aTesIbHOE)

KoadduumeHTbl ana pacueta Ha YCTOMUMBOCTb LLIEHTPA/IbHO- U BHEL,EHTPEHHO-CXKaTbIX
3N1eMeHTOB

Tabnunuya A.1 - KoadpduumneHTbl yCTOMUMBOCTU NMPU LLEHTPASIBHOM CXKaTUN

VCI0BHaSA KoadodumumneHTbl ¢ ansa TMna cevyeHmns VCI0BHaS KoadodumumneHTbl ¢ ansa TMna cevyeHmns
rmbKocTb 0 b c rmbKocTb a b c
0,4 999 998 992 54 261 255
0,6 994 986 950 5,6 242 240
0,8 981 967 929 5,8 226
1,0 968 948 901 6,0 211
1,2 954 927 878 6,2 198
1,4 938 905 842 6,4 186
1,6 920 881 811 6,6 174
1,8 900 855 778 6,8 164
2,0 877 826 744 7,0 155
2,2 851 794 709 7,2 147
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2,4 820 760 672 7,4
2,6 785 722 635 7,6
2,8 747 683 598 7,8
3,0 704 643 562 8,0
3,2 660 602 526 8,5
3,4 615 562 492 9,0
3,6 572 524 460 9,5
3,8 530 487 430 10,0
4,0 475 453 401 10,5
4,2 431 421 375 11,0
4,4 393 392 351 11,5
4,6 359 359 328 12,0
4,8 330 330 308 12,5
5,0 304 304 289 13,0
5,2 281 281 271 14,0

139

132

125

119

105

094

084

076

069

063

057

053

049

045

039

NpumeyaHue - 3HayeHns KoadPpuumMeHToB @ B Tabanue ysenndeHol B 1000 pas.
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Tabnuuya A.2 - KoadppuumeHTtol BanaHua Gopmbl ceueHus n

3Ha4yeHuAa n npu
Tun
ceyeH Cxema cevyeHMA N IKCUEHTPUCUTET
na
0,1<m<5 5<m<200ms|Im<
5 | 20
1
- 1,0 1,0 1,0
2
- 0,85 0,85 0,85
3
- ] 0,85
4
| 11 11
5 02—
1,2 1,2
5
0,5 1,25 1,25
21,
1,3
0
6
..... - ns ns
7 |
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8 0,2
| 1,0 1,0
5
0,5 1,0 1,0
ST 10 10
9 0,5 1,0 1,0
21| 1,0 1,0
10 0,5 1,4 1,4 14114
1,35
+
1,0 1,6 -0,01(5-m)A 1,6 1,6
0,05
m
1,3+
2,0 1,8-0,02(5-m)A 1,8 011(1,8
m
11 | F 1,45
+
0,5 1,45 +0,04m 1,65 1,65
0,04
m
1,8+
1,0 1,8+0,12m 2,4 0,12 2,4
m
1,5 2,0+0,25m +0,1A - - -
2,0l 3,0+0,25m+0,11 - - -
MpumeyaHua
1 [1nA TMNOB ceYyeHnn 5 - 7 npu noacyeTe 3HaveHuin Agf/A,, Naolwanb BEPTUKaNbHbIX 31€MEHTOB NOJIOK He
cnepyet yYnTbIBaTb.
2 1na TMNOB ceYeHui 6 - 7 3Ha4YeHUA Ns cneayeT NPUHUMATL PAaBHbIMM 3HAYEHUAM N ANA TMNa 5 npu Tex
e 3HaueHuax AiAy.
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Tabnuuya A.3

- KoadpuumeHTbl yYCTOMUMBOCTM (P NPU BHELEHTPEHHOM CXKaTuM

CNNOWHOCTEH4YATbIX CTep)KHeﬁ B NNAOCKOCTU AGVICTBMH MOMEHTa,

coBnagaoLLei ¢ NN0CKOCTbIO CUMMETPUMN

3Ha4yeHue Pe NpU NpUBEAEHHOM OTHOCUTE/IbHOM 3KCUEHTPUCUTETE Mef
YcnoBHas I'VI6KOCTbB

0,1 0,25 0,5 0,75 1,0 1,25 1,5 1,75 2,0
0,5 967 922 850 782 722 669 620 577 538
1,0 925 854 778 711 653 600 563 520 484
1,5 875 804 716 647 593 548 507 470 439
2,0 813 742 653 587 536 496 457 425 397
2,5 742 672 587 526 480 442 410 383 357
3,0 667 597 520 465 425 395 365 342 320
3,5 587 522 455 408 375 350 325 303 287
4,0 505 447 394 356 330 309 289 270 256
4,5 418 382 342 310 288 272 257 242 229
5,0 354 326 295 273 253 239 225 215 205
5,5 302 280 256 240 224 212 200 192 184
6,0 258 244 223 210 198 190 178 172 166
6,5 223 213 196 185 176 170 160 155 149
7,0 194 186 173 163 157 152 145 141 136
8,0 152 146 138 133 128 121 117 115 113
9,0 122 117 112 107 103 100 098 096 093
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

lpodonmeHue mabauyel 4.3
3HayeHue Pe NpU NpMBEAEHHOM OTHOCUTE/IBHOM 3KCUEHTPUCUTETE Mef
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YcnoBHas FM6KOCTb 2,5 3,0 3,5 4,0 4,5 5,0 5,5 6,0 6,5
0,5 469 417 370 337 307 280 260 237 222
1,0 427 382 341 307 283 259 240 225 209
1,5 388 347 312 283 262 240 223 207 195
2,0 352 315 286 260 240 222 206 193 182
2,5 317 287 262 238 220 204 190 178 168
3,0 287 260 238 217 202 187 175 166 156
3,5 258 233 216 198 183 172 162 153 145
4,0 232 212 197 181 168 158 149 140 135
4,5 208 192 178 165 155 146 137 130 125
5,0 188 175 162 150 143 135 126 120 117
5,5 170 158 148 138 132 124 117 112 108
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

OkoH4aHue mabauus! 4.3

www.pkb-titan.ru

VCN0BHAA TMBKOCT 3HayeHune Qe NpM NPUBEAEHHOM OTHOCUTENBHOM SKCLLEHTPUCUTETE Mef
d 7,0 8,0 9,0 10 12 14 17 20
0,5 210 183 164 150 125 106 090 077
1,0 196 175 157 142 121 103 086 074
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1,5 182 163 148 134 114 099 082 070
2,0 170 153 138 125 107 094 079 067
2,5 158 144 130 118 101 090 076 065
3,0 147 135 123 112 097 086 073 063
3,5 137 125 115 106 092 082 069 060
4,0 127 118 108 098 088 078 066 057
4,5 118 110 101 093 083 075 064 055
5,0 111 103 095 088 079 072 062 053
5,5 104 095 089 084 075 069 060 051
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

MpumeyaHusa

1 3HaueHua KoapdMumMeHToB @, B Tabaunue ysennyeHol B 1000 pas.

2 3HaueHuA @. cnesyeT NPUHUMATDL He Bbllle 3HAYEHUN @.

Tabnunuya [O.4 - KoadpduumneHTbl yCTOMUMBOCTU (P NMPU BHELEHTPEHHOM C}KAaTUM CKBO3HbIX
CTEepXXHeil B NNOCKOCTU AEACTBMA MOMEHTa, COBnagalouieil ¢ NA0CKOCTbIO
cMMMmeTpumn
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YcnosHasn 3HavyeHune Qe NpM OTHOCUTENIBHOM 3KCLLEeHTPpUCUTETE M
npuseaeHHan

0,1 0,25 0,5 0,75 1,0 1,25 1,5 1,75 2,0
0,5 908 800 666 571 500 444 400 364 333
1,0 872 762 640 553 483 431 387 351 328
1,5 830 727 600 517 454 407 367 336 311
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
3,5 562 480 402 355 320 294 270 251 235
4,0 484 422 357 317 288 264 246 228 215
4,5 415 365 315 281 258 237 223 207 196
5,0 350 315 277 250 230 212 201 186 178
5,5 300 273 245 223 203 192 182 172 163
6,0 255 237 216 198 183 174 165 156 149
6,5 221 208 190 178 165 157 149 142 137
7,0 192 184 168 160 150 141 135 130 125
8,0 148 142 136 130 123 118 113 108 105
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

MpodonxmeHue mabauysl 4.4
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YcnosHan 3HauYeHune Qe NPU OTHOCUTENIBHOM SKCLLEHTpUCUTETE M
npuseaeHHan
rMBKOCTb 2,5 3,0 3,5 4,0 4,5 5,0 5,5 6,0 6,5
0,5 286 250 222 200 182 167 154 143 133
1,0 280 243 218 197 180 165 151 142 131
1,5 271 240 211 190 178 163 149 137 128
2,0 255 228 202 183 170 156 143 132 125
2,5 238 215 192 175 162 148 136 127 120
3,0 222 201 182 165 153 138 130 121 116
3,5 206 187 170 155 143 130 123 115 110
4,0 191- 173 160 145 133 124 118 110 105
4,5 176 160 149 136 124 116 110 105 096
5,0 161 149 138 127 117 108 104 100 095
5,5 147 137 128 118 110 102 098 095 091
6,0 135 126 119 109 103 097 093 090 085
6,5 124 117 109 102 097 092 088 085 080
7,0 114 108 101 095 091 087 083 079 076
8,0 097 091 085 082 079 077 073 070 067
9,0 082 079 075 072 069 067 064 062 059
10,0 070 067 064 062 060 058 056 054 052
11,0 060 058 056 054 053 052 050 048 046
12,0 054 053 050 049 048 047 045 043 042
13,0 048 047 046 045 044 044 042 041 040
14,0 043 042 042 041 041 040 039 039 038

OKoH4YaHue mabauysi 1.4
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YcnoBHas 3HaYeHUe Q. NPU OTHOCUTEIbHOM SKCLEHTPUCUTETE M
npuBeseHHas
rMBKOCTb 7,0 8,0 9,0 10 12 14 17 20

0,5 125 111 100 091 077 067 058 048
1,0 121 109 098 090 077 066 055 046
1,5 119 108 096 088 077 065 053 045
2,0 117 106 095 086 076 064 052 045
2,5 113 103 093 083 074 062 051 044
3,0 110 100 091 081 071 061 051 043
3,5 106 096 088 078 069 059 050 042
4,0 100 093 084 076 067 057 049 041
4,5 096 089 079 073 065 055 048 040
5,0 092 086 076 071 062 054 047 039
5,5 087 081 074 068 059 052 046 039
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

MpumeyaHua

1 3HayeHnA K0adPUUNEHTOB @, B TabauLe yBeanyeHbl B 1000 pas.

2 3HaYeHuA Q. cneslyet NPUHUMATL He Bbllle 3HAYEHUN @.
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Tabnuuya A.5 - NpuBepeHHble OTHOCUTE/NIbHbIE IKCLEHTPUCUTETbI Mef ANA BHEL,EHTPEHHO-
CXKaTbIX CTEeP}KHEN C LLAPHUPHO-0NEPTbIMM KOHLaMMU

3HAYEHME Mef NPU Mef1, PABHOM
3ntopbl MOMEHTOB | |]

0,1 0,5 1,0 1,5 2,0 3,0 4,0 5,0 7,0 | 10,0 | 20,0

1{010|030]068]| 112 1,60 (2,62 | 3,55]| 4,55 | 6,50 | 9,40 | 19,40
2)010(017|039(068 | 103|180 | 275 3,72 | 565 | 8,60 | 18,50

3)010(0101022(036|055]| 1,17 | 1,95 | 2,77 | 4,60 | 7,40 | 17,20

6=-1,0
41010010010 { 018|030 057|103 178 3,35 5,90 | 15,40
5]0110{(010]|010(010)|015]| 0,23 | 0,48 | 0,95 | 2,18 | 4,40 | 13,40
6 010 (010|010 (010|010 | 0,15 | 0,18 | 0,40 | 1,25 | 3,00 | 11,40
7]010{O010]010]{O010])0,10| 010|010 0,0 | 050 | 1,70 | 9,50
1{0101(031])068| 112 | 1,60 ( 2,62 | 3,55 | 4,55 | 6,50 | 9,40 | 19,40
2]010(022|046 (073|105 1,88 | 2,75 | 3,72 | 5,65 | 8,60 | 18,50

5=-05 3)010{017|038(058)|080]| 1,33 | 2,00 | 2,77 | 4,60 | 7,40 | 17,20

41010014 (032|049 | 066 | 105|152 (2,22 | 3,50 | 5,90 | 15,40

510100101026 (04105709 (138|180 295 | 4,70 | 13,40
6010 (0,16 | 0,28 ( 0,40 | 0,52 ] 0,95 | 1,25 | 1,60 | 2,50 | 4,00 | 11,50

7]010(022]032(042)|055]095 | 110 1,35 2,20 | 3,50 | 10,80

1{0101(032]070]| 112 | 1,60 | 2,62 | 2,55 | 4,55 | 6,50 | 9,40 | 19,40
21010 (028]|060(09]|128] 196 | 275]| 3,72 | 5,65 | 8,40 | 18,50

3]1010(027|055(084|115| 1,75 | 2,43 | 3,17 | 480 ( 7,40 | 17,20

6=0
41010026 (052|078 110 1,60 | 2,20 | 2,83 | 4,00 | 6,30 | 15,40
5]1010(025|052(0,78| 1,10 | 1,55 | 2,10 | 2,78 | 3,85 | 5,90 | 14,50
6010 (0,281]052(078]| 110 | 1,55 | 2,00 | 2,70 | 3,80 | 5,60 | 13,80
7]1010(032|052(0,78| 110 | 1,55 | 1,90 | 2,60 | 3,75 | 5,50 | 13,00
1{010|040]080| 123|168 | 262]355] 455|650 9,10 | 19,40
6=05

2]010(040 078|120 1,60 | 2,30 | 3,15 | 4,10 | 5,85 | 8,60 | 18,50
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3]010(040 1077|117 | 155|230 ( 3,10 | 3,90 | 5,55 | 8,13 | 18,00

41010040 (075(1,13 | 155|230 | 3,05 | 3,80 | 5,30 | 7,60 | 17,50
5010 (040 |075( 110| 155]| 2,30 ( 3,00 | 3,80 | 530 | 7,60 | 17,00
6010 (040 |075( 110|150 | 2,30 | 3,00 | 3,80 | 5,30 | 7,60 | 16,50

7]1010(040 075|110 1,40 | 2,30 | 3,00 | 3,80 | 5,30 | 7,60 | 16,00

Ob6o3Ha4veHus, npuHamele 8 mabauye 4.5:

KoapdUuMEHT Cmax A4N1A pacyeTa Ha YCTOMUMBOCTb CXKATbIX CTepXKHel TOHKOCTEHHOro OTKPbITOro
ceyeHus

1. KoapPUuMEHT Cmax ANA TUNOB CEYEHWUI, NPUBEAEHHbIX HA PUCYHKAxX B Tabauue 4.6, cnepyet
BblUMCNATb MO popmyne

(a.1)

roe

(a.2)

a = ax/h - OTHOWEHME PACCTOAHUA Ox MEXKAY LLEHTPOM TAMKECTU U LeHTPOM u3rnba ceyeHus K
BbICOTE ceyeHus h;

ex - Mx/N - 3KCUEHTPUCUTET MNPUNONKEHMUA CHMMAIOWEN CUAbl OTHOCUTENbHO OCU X - X,
NPUHUMaEMbIN CO CBOMM 3HAKOM (B Tabauue [.6 NOKasaH CO 3HAKOM «MJIHOCY).

B popmynax (4.2) o603HauYeHO

p = (Ix+1,)/(AR?) + a;

w = l/(l,h?) - 30echb I, - CEKTOPUANbHbIA MOMEHT MHEPLIUM CEYEHUS;

bi v ti - COOTBETCTBEHHO WWUMPUHA U TONLLUHA IMCTOB, 06PA3YIOLLNX CEYEHME, BKIIOYAA CTEHKY.

- MOMEHT MHEPLMN cevyeHmA Npu cBO6OAHOM KpyveHuu;

dopmynbl oNs onpeaeneHna w, €, o U B UK UX 3HaYeHUs NpuBeaeHbl B Tabanue 4.6.
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2. KOapOUUMEHT Cmax NPU pacyeTe Ha YCTOMUYMBOCTb CTEPXKHA LUBENNEPHOro ceyeHus (npu
0603HauYeHuUAX, NPUHATbIX B Tabauue 4.6 (Iy > Ix), - M-06pa3Horo ceyeHus) cnegyet BbIYUCAATL NO
dopmyne (4.1), y4nTbiBas NPM 3TOM, 4TO

npv n = btw/hts, rae tw - TONWMHA CTEHKMY; tf - TONLLMHA NONOK:
A = ht/(2 +n);
ly = tsh3b%(3 + 2n)/[12(6 + n)] = AR?b%(3 + 2n)/[12(6 + n)(2 + n)]; (0.3)
I, = htb?(6 + n)/12 = Ab%(6 + n)/[12(2 + n)];

= tih*(1 + 2n)/[3(2 + n)] = Ah*(1 + 2n)/[3(2 + n)?].

Mpw pacyeTe cTepKHA M-06pa3HOro ceyeHms Ha LEHTpanbHoe cxKaTue B popmyne (4.1) cnepyet
npuHumatb ex =0 n Torga B = 1.

Tabnunuya 4.6 - KoapduuueHTsl w, a, 6
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Twn ceyeHuna

0,25 0 0

Mo popmyne (}K.12)
npunoxeuuma X

0 To ke

Ob6o3Ha4veHus, npuHamele 8 mabauye 4.6:

Ii 1 I - MOMEHTbl WMHepuMn COOTBETCTBEHHO 60/blero U MeHbLIero nosAcoB OTHOCUTE/NIbHO OCKU

CUMMETPUM CEYEHMA Y - ).

3. PacuyeT Ha yCTOMYMBOCTb BHELEHTPEHHO-CXKaTbIX 3/1EMEHTOB ABYTaBPOBOro CEYEHUA C ABYMSA
OCAMM CUMMETPUU, HENPEPBLIBHO MNOAKPEN/IEHHbIX BAONb OAHON U3 NOMOK (pUcyHOK A.1), cneayet
BbINONHATL No popmynam (6) n (7) HacToAWMX HOPM, B KOTOPbIX KO3IDPUUMEHT Cmax CNeayet

BblUMCNATb MO popmyne

(0.4)
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PucyHok /[].1 - Cxema ce4yeHUA 31eMEeHTa, NOAKpPEn/IeHHOro BA0J1b NOJIKK

KoaddpuumneHTt a cnegyet onpenenatb no dopmyne (3K.4) npunoxkeHuns X.

Mpu onpepeneHnn o 3Ha4YeHue lef cnepyet NPUHUMATb PABHBIM PACCTOAHUIO MEXKAY CEYEHUAMM
31eMEHTA, 3aKPEneHHbIMX OT MOBOPOTA OTHOCUTENbHO MPOAONALHON OCU (paccTosiHME MeXAay
y31aMu KpenieHus cBsA3en, pacnopokK 1 T.n.).

dKcueHTpUcuTeT ex = My/N B dopmyne ([O.4) cuMTaeTcs MONOMKUTENbHbIM, €CAM TOYKa
NPUNOXKEHUA CUNbI CMELLLEHA B CTOPOHY CBOHOAHOM NOJIKKU; ANS LEHTPaNbHO-CXKATbIX 3/IEMEHTOB €y
=0.

Mpwn onpeseneHnmn ex 3a pacyeTHblIi MOMEHT My cnegyeT NPUHMMATb HaMBONbLININ MOMEHT B
npeaenax pacyeTHOM ANUHbI lef SneMeHTa.

Ipuioxkenue E
(00s13aTEILHOE)
KoadpuumeHTbl ANA pacueTta 3/1eMeHTOB KOHCTPYKLUM C yYeTOM Pa3BUTUA NIAaCTUYECKUX
aedopmauui

Tab6nwnuya E.1- KoadppuumeHtbl cx, ¢y, n

Tvn Hanbonblune 3HavyeHns KoapdmumeHToB
Cxema ceyeHun
ceyeHus o G 7 npu M, =0
0,25 1,19
0,5 1,12
1 1,47 1,5
1,0 1,07
2,0 1,04
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0,5 1,40
1,0 1,28 1,47 2,0
2,0 1,18
0,25 1,19 1,07
0,5 1,12 1,12
1,5
1,0 1,07 1,19
2,0 1,04 1,26
0,5 1,40 1,12
1,0 1,28 1,20 2,0
2,0 1,18 1,31
a) 2,0
- 1,47 1,47
6) 3,0
0,25 1,04
0,5 1,07
1,47 3,0
1,0 1,12
2,0 1,19
- 1,26 1,26 1,5
a) 3,0
- 1,60 1,47
6) 1,0
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0,5 1,07
a) 3,0

9 1,0 1,60 1,12
6) 1,0

2,0 1,19

*MNpwu M, =0 cnegyeT npuHUmaTh 1 = 1,5, 33 UCKNOUEHMEM cevyeHunsa TuNa 5, a, 4NA KoToporo M =2, n Tmna
5, 6, Ana Kotoporo 1 = 3.

MpumeyaHua

1 Mpu onpeaeneHnn KoapPULMEHTOB ANA MPOMENKYTOUHbIX 3HaYeHun Ag/A, OONYCKaeTca NuHelHan
WHTepnoaAums.

2 3HayeHune Ko3PpPULMEHTOB Cx, €y TPUHUMALOT He bonee 1,15y rae yr - KOaPpPULMEHT HAZENKHOCTU NO
Harpyske, onpeaensieMblil KaK OTHOLWIEHME pPaACYETHOrO 3HAYeHUA SKBMBANEHTHOM (N0 3HAYeHuto
n3rnbatoLLero MoOMeHTa) HarpysKku K HopMmaTUBHOMY.

Tabnwnuya E.2 - KoappuumeHTtbl a1, a2, a3 ANA pacyeta Ha U3rub npamoyronbHbIX NAUT, oNepTbIxX
Mo YyeTbipem U Tpem CTOPpOHaMm

Mpu b/a
MNauTbl

1,0 1,1 1,2 1,3 1,4 1,5 1,6 1,7 1,8 1,9 2,0 >2

Oneptble | a: | 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

HETHIPEM 1 g, | 0,048 [ 0,049 | 0,050 | 0,050 | 0,050 | 0,050 | 0,049 | 0,048 | 0,048 | 0,047 | 0,046 0,037
CTOPOHaMm

Npw a1/d1
OnepTble

no Tpem| as | 0,5 0,6 0,7 0,8 0,9 1,0 1,2 1,4 2,0 >2
CTOpPOHam

0,060 | 0,074 0,088 | 0,097 | 0,107 | 0,112 | 0,120 | 0,126 | 0,132 | 0,133

Ob6o3Ha4veHus, npuHamele 8 mabauye E.2:

b - ANVMHHasA CTOPOHA; @ - KOPOTKasA CTOPOHa; di - ANMHA CBOBOAHOM CTOPOHbI; @1 - ANNHA CTOPOHbI,
nepneHauKyIapHOM K cBOBOAHON.

IIpuniaoxenne 7K
(00s13aTesILHOE)

KoadduumeHT ycroitumsoctu npu nsrube @p

.1 KoadpduumeHT @p onsa pacyeta Ha YCTOMUYMBOCTb M3rMbBaembiXx 3/1eMEHTOB ABYTaBPOBOrO,
TaBPOBOTrO M LIBE/NINIEPHOrO CEYEHUI cneayeT onpeaenstb B 3aBUCMMOCTM OT PaCcCTaHOBKM CBA3EMN,
PacKpenaalwWwmx CxkaTblii NoAC, BMAA HArpy3KM W MecTa ee npuaoKeHusa. [Mpu  3Tom
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npeAnonaraeTca, YTo Harpyska AeNcTBYeT B NJIOCKOCTU Hanbonblue }KecTkocTu (Ix > Iy), a onopHble
ceyeHus 3aKpensieHbl OT HOKOBbIX CMELLLEHWI 1 NOBOPOTA.

.2 [1ns 6anKn N KOHCONM ABYTAaBPOBOrO CEYEHUA C ABYMSA OCAMU CUMMETPUM KOIDPDULMEHT 5
cnegyeTt NPUHUMATL PaBHbIM:

npu ¢1<0,85
®b = @1; (*.1)

npu @1 > 0,85
@»=0,68+0,21p1<1, (*K.2)

roe 3HauyeHue @1 cnenyet BblMUMCAATb NO popmyne

(¥K.3)

B dopmyne (}K.3) o603HaueHo:
¢ - K03PPULMEHT, BbIMMCAAEMbIN COMTACHO TPEHOOBaAHMAM }K.3 HACTOALLErO NPUIOKEHUSA;

h - nonHas BbICOTa CEYEHWUS MPOKATHOrO AByTaBpPa WM PACCTOAHME MeXKAY OCAMM MOSCOB
(nakeToOB NOACHbIX INCTOB) COCTAaBHOrO ABYTaBPa;

lef - pacyeTHaa AnvHa GankMm MAM KOHCOAM, onpeaensemas cornacHo TpebosaHuam 8.4.2
HaCTOALLUX HOPM.

.3 3HaueHue KoadduumeHTa P B popmyne (K.3) cnegyeT BbIMMCAATL NO dopmynam Tabauy, XK.1
M .2 B 3aBUCMMOCTM OT KONIMYECTBA 3aKPEMnJIEHMN CXHKATOro NosAca, BMAA HArpyskM U mecTa ee
NPUIOXKEHUA, a TaK¥Ke OT KO3IPPULMEHTa o, PaBHOTO:

a) 4NA NPOKaTHbIX ABYTAaBPOB

(¥K.4)

rae It - MOMEHT MHepLUMM NpM CBOOOAHOM KPyYeHNU, ONpeaensiemMblit COrnacHoO NPUNOXKeHuto J;
h - nonHanA BbicOTa ceYyeHus;

6) OnA cocTaBHbIX ABYTaBPOB M3 JIMCTOB CO CBApPHbIMU WUAN GPUKUMOHHBIMU MOACHbIMU
coegNHEeHNAMMU

(¥K.5)
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roe obo3HavyeHo:

ANA CBapHbIX ABYTAaBPOB U3 TPEX INCTOB:

tr v by - TONWMHA M WNMPUHA noAaca H6anku;

h - paccTofHME Mexay OCAMM NOACOB;

a=0,5h;

t - TONWWNHA CTEHKM (t = tw);

[N COCTaBHbIX ABYTaBPOB C GPUKLUOHHBIMWU NOACHBIMU COEAUHEHNAMMU:
tf - CcyMMapHasa TO/IWMHA INCTOB NOACA U NOJIKMU NOACHOTO Yro/Ka;

bs - WMpPKUHA ANCTOB NOACa;

h - paccTofHME MeXay OCAMM NMaKeTOB NOACHbIX IMCTOB;

a - WWMPWHA BEPTUKANBHOMN NOIKM NOACHOTO Yro/iKa 3a BbIMETOM TOJILLMHbBI €10 NOJIKY;
t - cymMMapHas TONLWMHA CTEHKM U BEPTUKA/IbHbIX MONOK MNOACHbLIX YTONKOB.

Ecan Ha yuyacTke 6anku legr antopa My No cBoemy OYepTaHWIO OT/IMYAETCA OT MPUBEAEHHbIX B
Tabanue XK.1, To gonyckaeTcA 3HaYeHue P onpegenatb No popmynam gnsa Hanbonee 6An3KoM No
o4epTaHuto antopbl My, B KOTOPYHO MOXKeT BbiTb BNMcaHa paKkTMYecKan antopa.

B cnydaax Korga y KOHcou 6aNKK CxKaTblM Nosc 3aKpennaeH oT 6oKoBOro nepemelw,eHnAa B KOHUE
nan no ee AnnHe, 3Ha4yeHune l,U A0nyCKaeTCcA NPUHMMATb PaBHbIM!

NPW COCPeLOTOYEHHON HarpysKe, NPUIOKEHHOW K PacTAHYTOMY NOACY Ha KOHLE KOHCOMU, Y =
1,75¢1, roe 3HauyeHue Y1 cneayeT NPUHUMATDL COMTAaCHO NPUMEYaHMIO K Tabanue XK.1;

B OCTa/ibHbIX C/1Iy4HaAX - KakK AnAa KOHCoOun 6es 3aerr|neHvu7|.

.4 Ons paspes3Hoit 6anKn ABYTAaBPOBOro CEYEHUsi C OAHON OCblO CUMMETPUMN (PUCYHOK K.1)
KOapPULMEHT @p CneayeT onpeaenatb no Tabavue K.3, rae 3HaYeHUA @1, P2 U N cChepyeT BbIYUCNATb
no ¢opmynam:

(*.6)

(H.7)
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(¥.8)

B popmynax (3K.6) - (¥.8) ob603HayeHo:

Yq - KO3dPULMEHT, BblUMUCIAEMbIN NO dopmyne

h - paccTosiHMe mexay OCAMU NOACOB;

h1 v h; - paccToaHMe OT UEeHTPa TAXKECTU CeYEeHUA 40 OCU COOTBETCTBEHHO bosiee pasBUTOro U
MeHee Pa3BMTOro NosAcos;

lef - pacyeTHaa aaunHa 6anku, onpeaensemasn cCoriacHo TpeboBaHMAM 8.4.2 HACTOALLUX HOPM;

11 1 |z - MOMEHTBI nHepunmn cevyeHnA bonee pa3BUTOIro N MmeHee Pa3BUTOro N0OACOB OTHOCUTE/IbHO
OCN CUMMETPUN ceyveHnAa 6ankM COOTBETCTBEHHO.

Tabnunuya XK.1-KoapdpuumeHT Y ana 6anoK AByTaBpOBOro ce4eHus ¢ AByMA OCAMU CUMMETPUM

Konunuecteo Mosc, K KoadodumumeHT ¢ npm 3HaYeHnax
3aKkpenneHnn | Bup Harpy3ku B [dntopa My Ha ydyacTke| KoTopomy a
CXaToro noAca B nponete lef nNpuoXeHa
nponerte Harpyska [0,1<a<40 40< o <400
bes CocpefoToyeHHasa| e CxaTbIl 1,75 + 3,3+0,053-4,5-
3aKpenneHmnin 0,09¢ 10502

PactaHyTbIn 5,05 + 6,6 + 0,053 -4,5 -

0,09a 10°a?
Pa BHOMEpPHO e CyKaTbin 1’60 + 3’15 + 0’04(1 - 2’7 .
pacnpegeneHHas Pactanytoii | 0,08« 10502

3,80 + 5,35+0,04a-2,7 -

0,08a 10°a?
Nisa u 6onee, No6as — Nio6oi 2,25+ |3,6+0,04a-3,5-10°
genawme 0,07a Sa?
nponetr | Ha
paBHble YacTu
OpHo B|CocpepoToyeHHasd| e Mobol 1,75y
cepeauHe B cepeanHe
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CocpepoToyeHHasn CKaTbiit 1,14¢,
B YETBEPTH
PactaHyTbIn 1,60y,
PaBHOMepHO CKaTbiit 1,14¢,
pacnpegeneHHas
PacTaHyTbIN 1,304

noAca B nponaete.

MpumeyaHue - 3HayeHUe Y1 cneayeT NPUHUMATL PaBHbIM U NpY ABYX 1 6onee 3aKpenIeHUAX CKaToro

Tabnunuya XK.2 - KoappuumeHT  ana KecTKo 3agenaHHbIX KOHCO1el ABYTaBPOBOro ce4eHUus ¢
ABYMA OCAMU CUMMETPUMU

MoAc, K KoTopomy

KoaddnumeHT ¢ npm oTCyTCTBMM 3aKPENNEeHUIM CKaAToro
nosca v Npu 3HaYeHnax a

pacnpegeneHHas

Bua, Harpysku NPUIOXKeHa
Harpyska 4<a<28 28 < a <100
CocpepoToyeHHaa  Ha PacTaHyTbIV 1,0+0,16a 4,0+ 0,05a
KOHLLEe KOHCOU
CxaTbll 6,2 + 0,08 7,0 + 0,05«
PaBHOMepHO PacTaHyTbIV

PucyHOK .1 - Cxema pBYTaBpPOBOro ce4eHus ¢ O4HOM OCblo CUMMETPUM

Tabnuuya ¥K.3 - KoappuuymeHr @p

CxkaTbli nofc

KoadpdurumneHT @p Npu 3HaYEHUU @3

cBbiwe 0,85

Bonee pa3suTbIn p1<1
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KoadpdurumneHT @p Npu 3HaYEHUU @3
CKaTbI nosAc

no 0,85 cBbiwe 0,85

MeHee pa3BuTbIN 073 0,68 +0,21¢p,<1

.5 3Hayenua B, C n D B dopmyne (K.9) cneayer onpenenstb no tabanuam K.4 n K.5 B
3aBMCMMOCTM OT KO3OPULUMEHTOB:

&=n+0,7348; (*K.10)
u=n+1,14586; (*K.11)
(*K.12)
(*K.13)

roe 3HauveHua m, by, h, I, lef cnegyeT NPUHMMATL COMNACHO HACTOALWEMY NPUAOXKEHUIo, a It -
cornacHo npunoxeHuto A.

KoaddumumeHT a B Tabnnue .5 cneayet onpeaenatb no dopmyne (XK.4).

Tabnwnuya XK.4 - Koapdpuumnent B
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KoadodumumneHT B npu Harpyske
Cxema ceyeHuA U MecTo

NPUNOMKEHNA HArpy3KM COCpeaoTOHEeHHOM B paBHOMepHO BbI3blBatOLLE
cepeauvHe nponeta pacnpegeneHHom YnCTbIN U3rnb
o) u 6

6-1 u-1 6
1-6 1-u -8
-6 -u -6

Tabnuuya ¥K.5 - Koappuuymentol Cu D

KoadpoumumneHT C npn ceyeHnu
BuA Harpyskm OBYTaBpPOBOM (n < TaBpoBOM (n = Koadduument D
0,9) 1,0)
CocpepoToyeHHada B cepeayHe nposeTa 0,330n 0,0826a 3,265
PaBHOMepHO pacnpegeneHHan 0,481n 0,1202a 2,247
Bbi3biBatoLWas YNCTbI U3rnb 0,101n 0,0253« 4,315

.6 Ona aytaBpoBoro cedyeHusa npu 0,9 < n < 1,0 KoadpdmumneHT Y, cneayetr onpenenatb
JIMHEMHOM WHTepnonauMen mexay 3HaYeHUAMW, NoaydYeHHbIMM Mo dopmyne (K.9) pns
AByTaBpoBoro ceyeHna npu n = 0,9 n ana Tasposoro npu n =1.

[na TaBpoBOro ce4eHms Npm cocpeoTONEHHOMN UM PaBHOMEPHO pacnpeaesieHHOM Harpyske u
o < 40 KoappuumneHTbl Y, cneayeT ymHoxKaTtb Ha (0,8 + 0,004a).

B 6ankax c meHee pas3BUTbIM CKaTbiM noacom npu n > 0,7 n 5 < lg/by < 25 3HauyeHue
KoadduLMEHTa @, HEOBXOAMMO YMEHbWWUTb YMHOXKeHuem Ha (1,025 - 0,015/e/b2) n cnepyet
NPUHMMaTb NpK 3ToM He bonee 0,95. 3HaueHuA le/ba > 25 B TaKMx Hankax He AOMYyCKAtOTCA.
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.7 Qs 6anku weennepHoro cevyeHmna KoadOULMEHT @y AONYCKAETCA NPUHUMATDL PAaBHBIM Qp =
0,71 roe @1 onpeaenAlT Kak ana 6anok [BOAKOCMMMETPUYHOTO [BYTaBPOBOIO CEYEHWS,
ncnonbaya dopmynbl (3K.3) n (K.4), rae 3HadeHusa Iy, Iy, |, cneayeT npuHUMaTL AN WBenepa.

Ipuaoxenne U
(pexoMeHayemMoe)

PacueTHble A/MHDbI KOJIOHH U CTOEK

Tabnuya W1 - KoapduumeHTbl pacyeTHOM pAAMHbI i KONOHHbI (CTOMKKU) € ynpyrum
3aKpenaeHMem KOHLUO0B
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Cxema KONOHHbI (CTOMKMK) u
(n.1)

0,55u<20
(n.2)

0,55u<1,0

NMpnO<sa<eonB<9387
4> 10; (n.3)
npua=0wn6>9,87
pu=1

Ob6o3Ha4yeHusA, npuHamele 8 mabauuye N.1:

- OTHOLEHME KO3OPULMEHTOB KECTKOCTU YNPYroro 3akpenaeHus OnopHbIX CEYEHWNI CTOMKM,

roe Kmn - KoadpdULMEHT KeCcTKOCTM ynpyroro 3akpenneHus, H - ¢cMm, paBHbI 3HAYEHUIO PEAKTUBHOrO
MOMEHTa, BO3HMKAIOLLEro B ONOPHOM CEYEHUW NPW ero NOBOPOTE Ha yron ¢ = 1;

Ko - KO3hOUUMEHT »KecTKOCTM ynpyrol omnopbl, H/cM, paBHbI 3HAUYEHMIO PEaKTUBHOW CUAbI,
BO3HMKAOLLEN B ONOPHOM CEYEHUM NPU €ro CMeLLeHUn Ha & = 1.

NMpumeyaHue - 3HadeHns Km 1 K, 1A HEKOTOPbIX PaMHbIX CUCTEM NpuBeAeHbl B Tabnuue U.2.

Tabnunya WU.2 - KoapdpuumeHTbl 3kecTKOCTU Km U Ky ANA KONOHH (CTOEK) paMHbIX cUCTEM
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Cxema pambl

Homep dopmynbl
AN1A CXemMbl Mo
Tabanue U.1

3HaveHua Knm u K,

(U1)npna=0

(N.2) npn Y = oo

(N.2) npn Y = o=

nN2)npn =1

N.2)npu =0

N.2) npnu =0

KoadduumeHTbl pacueTHOM ONNHDbI U YH4ACTKOB CTYNeHUYaTbiX KONOHH

N.1 KoapdmumeHT pacyeTHON ANWHbLI U1 ANA 3aWeMNEeHHOTO0 B OCHOBAHWW HUMKHEro y4yacTKa

O,ﬂ,HOCTyHeHHaTOVI KOJZIOHHbI cheayet NnpuHNMmaThb:
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NPV BEPXHEM KOHLLE KONIOHH, CBOBOAHOM OT 3aKpenieHui, - no Tabaunue U.3;

NPW 3aKpenneHnn BepxHero KOoHLa OT MOBOPOTa, HO MPW BO3MOMKHOCTM ero cBoH6oAHOro
CMelLeHua - no Tabauue U.4;

NPV 3aKPEeNNEHNN BEPXHErO KOHLA OT cmelleHus no dopmyne

(n.4)

roe Uiz M di1 - KOaGOMUMEHTbl pacyeTHOM A/IMHbI HAXKHETO Y4acTKa KOJIOHHbI NPU Harpyskax Fi =
0 un F, =0 co0TBETCTBEHHO, ONpeAensieMble Npu WapHUPHOM ONUPaHMUK BEPXHETO KOHLA No Tabaunue
1.5, a Npy 3aKpenseHmMn oT NOBOPOTA - NO Tabauue U.6.

B Tabnunuax U.3 - N.6 0603Ha4YeHo

rae 1, b, h, [ - MOMEHTbI MHEPLUN CEYEHUI U ANNHBI HUMKHETO U BEPXHErO YY4aCTKOB KOMIOHHbI

COOTBETCTBEHHO;,

N.2 KoapdurumeHT pacyeTHOM ANUHbI Uy JNA BEPXHEro y4acTKa OA4HOCTYNEHYaTOM KOMIOHHbI BO

BCEX C/Ily4YanAx cneayeT onpeaenatb no popmyne

M2 = p1/og £ 3. (.5)

N.3 KoapdmumMeHT pacyeTHON ANWHbLI U1 ANA 3aEeMNEeHHOTO0 B OCHOBAHWM HUMKHEro y4yacTKa
[ABYXCTYNEHYaToOM KOJIOHHbI (PUCYHOK W.1, a) npu yCcnoBUAX 3aKpenieHua BEepXHEero KoHUa,

yKasaHHbIX B Tabanue W.7, cneayet onpeaenatb no dopmyne

(n.6)

rae 81 = F1/Fs3; 82 = F2/Fs; 62 = I/ 1;

Umi, Um2, Um3 - KO3GOUUMEHTbI, onpeaensemble no Tabnvue W.7 Kak Ans OAHOCTYMNeHYaTbIX
KOJIOHH MO PUCYHKY U.1, 6, B, T);

Imi= (i + h)/(l1 + I2) - npuBeaeHHOE 3HaYEHNE MOMEHTa MHEePL MM CeYEeHUA y4acTKa gnunHom (1

+ /2)

3necb F1, F>, F3 - NpoAOAbHbIE CUAbI, MPUNOXKEHHbIE K BEPXY HUMKHErO, cpeaHero n BepxHero
Y4aCTKOB KOJIOHH C MOMEHTaMU UHepUnn |1, |2, I3  annHamm [, |, 3 cOOTBETCTBEHHO.
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MpuBeaeHHOE 3HaYEeHNEe MOMEHTA NHEPLMU CeYEeHMA yYacTKa ANnHOM (2 + [3) Ha pucyHKke W.1, 6
cneayet onpeaensats no dopmyne

Im2 = (bl + 313) /(2 + 13).

PucyHoK N.1 - Cxema ABYXCTYNEHYaTOM KOJIOHHDI (a) 1 ycNoBHbIE CXeMbl 3arpyKeHuii npm
npunoxKeHnu cun Fi, F2 n F3 COOTBETCTBEHHO K HUXXHemy (6), cpeaHemy (8), BepxHemy (2)
yyacTKam

N.4 KoadpduumeHTbl pacyeTHOM AAUHbBL: U2 ANA CPEeAHEero yvyacTka ABYXCTYNEeH4YaTOM KONOHHbI
ANVHOW > v |3 anA BEpXHEro y4acTKa KOIOHHbI AJIMHOWN [3 cneayeT onpeaenaTb No GopMynam:
M2 = pa/a; (n.7)

Uz =pi/a3 <3, (n.8)
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Tabnuya W.3 - KoapduumeHTbl pacueTHOM ANIUHDI U1 ANA OAHOCTYNEHYATbIX KOJIOHH C BEPXHUM
KOHL,OM, CBO60AHbIM OT 3aKpenieHui

KoaddpuumeHT yy npm 3HaYeHum n
PacuyeTHa

A cxema % 10, | 20,
o|o01f0,2y0,3|041(0,50,6(0,7/0,810,91,0(1,2|1,411,6]1,8|2,0|2,5]5,0

==01]2,120]20(2,0)20(20(20]2,0(2,0]2,0(2,0(20(20(2,0]2,0(2,0]2,0(2,0(2,0]2,0

0,12,12,0]2,0(2,0]20(20(20]2,0(20]2,0(2,0(2,1{2,1|2,1]2,1(2,1]|2,2(2,4]2,7|3,3
2101|1234 )5|6|6|7|8|]9|0]|2|4|5]7|[1]|]0|6]38

0,12,12,0]2,0(2,112,2(2,1(2,2]|2,2(2,2|2,3(2,3|2,4]|2,4(2,5]|2,6(2,6]2,8] - | - | -
4101481381 |5|8|]2(5]2(8|]4|]0|6]O0

0,12,12,112,2(2,212,3(2,4(2,5]|2,5(2,6(2,7(2,8|29]3,0(13,113,2(33| - | - | - | -
6(foj1|(o0o|8(6|4]2(9|6[3]|]0|3|5]|]7([8]9

0,12,12,212,4(2,5(2,7(2,8(29]3,0(3,113,2(3,3|35|3,7| - | - | -|-}|-1|-1-
512|6(0]|3(6|7|7|7]6|[5]4

1,(2,12,5(2,712,9(3,1(3,2|3,4(3,5/|3,7(38|40] - [ - | - -|-|-1|-1-1-
o|jofo|3(4(3(9]|4]|]9]|4]7

Tabnunuya U.4-KoapdpunumeHTbl pacueTHOMU ANNHDBI U1 ANA OAHOCTYNEHYATbIX KOJIOHH C BEPXHUM
KOHL,OM, 3aKpen/ieHHbIM TO/IbKO OT NOBOPOTA
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KoadodumumeHT yi npm 3HaYeHum n
PacueTtHa

A cxema 10, | 20,

ofo1(0,2y0,3(04)0,5|0,6(0,7|0,8(0,9/1,0(1,2|1,4(1,6(1,8]|2,0(2,5]5,0

o2 [19]1,8]1,8[1,7]1,7]16|1,6|1,6[15(1,5[1,5[1,4]1,4]1,4]1,3]1,3[2,2[1,2]1,0
2|le6|lo|le6|lo|7]|4a|lo|7]|5|0]|6|3|0]|7|2]|8|0]5

0,2119)18(18|1,7|1,7(1,6|1,6(1,61,5(1,5|1,5|1,4(1,4|1,4(1,3|1,3|1,2|1,1] -
2103|7261 (8]|4|]2|9]6[2]85]1]9|3]0{|1

0,2 119(18|1,8|1,7(1,7|1,7|16|1,6|1,6|16(1,5|1,5(15|1,4|1,4|2,4| - | - | -
4alo|lal|s8|3|7|s|2]|9|6|2]2|7]|3|0]|8]|5]0

0,12,119)19(18|1,8|1,7(1,7|1,7(1,7|1,7|1,6|1,6|1,6(1,6|1,5( - | - | - | - | -

6(o|5|(1)6|3|9]17(6]|2|1|9]6(|3]1]29

0,12,119/19119(19|18(1,8(1,8(1,8(18(18(18(1,7( - |- |- |-|-1|-1-+-
8|07 (4208 ]|]7]|]6]|]5]3]2]0]°9

1,(2,12,0(2,012,0(2,0(2,0]2,0(2,0]2,0(20(20] - (-] -{-|-|-1|-1-1-
ofojofojofjo|jojofojofO]O
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Tabnunuya WU.5 - KoadpduumeHTbl pacieTHON ONHDbI Uiz U Hi1 ANA OAHOCTYNEHYATbIX KOJIOHH C
HenoABMXHbIM LUAPHUPHO-ONEPTbIM BEPXHUM KOHL,OM

PacyeTHas KoadduumeHTs! Lz U pag npu h/h

cxema 01]/02]03|04]05]06]07]08]09]10][12]14]16]|18]20

KoaddnumneHnT uiz

0,04(1,02|1,84]2,25|2,59(2,85|3,08]|3,24(3,42(3,70|4,00(4,55|5,25]5,80|6,55( 7,20

0,06(0,911,47]1,93|2,26(2,57|2,74]3,05(3,05(3,24|3,45(3,88|4,4314,90|5,43 (5,94

0,08(0,861,31]1,73|2,05(2,31|2,49|2,68(.2,85(3,00]3,14(3,53|3,93|4,37]4,85| 5,28

0,1(083(1,2111,5711,95(2,142,33|2,46(2,60(2,76]2,91(3,28|3,61|4,03 4,43 (4,85

0,2(0,7910,9811,2311,46(1,67(1,85]|2,02(2,15|2,28)2,40(2,67]2,88]|3,11|3,42(3,71

0,3(0,78(0,9011,09|1,27(1,44|1,60|1,74(1,86(1,98]2,11(2,35]|2,51|2,76]2,99| 3,25

04(0,78(0,88)1,0211,17(1,32|1,45|1,58(1,69(1,811,92(2,14]12,31|2,51|2,68| 2,88
0,5(0,78|0,8610,99(1,10(1,22(1,35|1,47|1,57(1,67|1,76(1,96|2,15]2,34]2,50( 2,76

1,0)0,780,85(0,92(0,99|1,06|1,13(1,20(1,27|1,34(1,41|1,54(1,68|1,82(1,97]2,10

KoaddnumneHnT pia

0,04(0,67|0,67]0,831,25(1,43|1,55|1,65(1,70(1,7511,78(1,841,87]1,88]1,90( 1,92

0,06(0,67|0,67]0,811,07(1,27|1,41}1,51(1,60(1,64]1,70(1,78]1,82]1,84]1,87|1,88

0,08/0,67|0,67|0,75(0,98|1,19|1,32|1,43|1,51|1,58]|1,63|1,72|1,77|1,81|1,82| 1,84
0,1|0,67|0,67|0,73/0,93|1,11|1,25|1,36|1,45|1,52|1,57|1,66|1,72|1,77|1,80| 1,82
0,2|0,67|0,67|0,69|0,75|0,89|1,02|1,12|1,21]|1,29|1,36|1,46|1,54|1,60|1,65 | 1,69

0,3(0,67(0,67]0,67)0,71(0,80(0,90|0,99(1,08|1,15]1,22(1,33|1,41|1,48]1,54(1,59

0,4(067(0,67]0,67)|0,69(0,75(0,84]10,92(1,00(1,07)1,13(1,2411,33|1,40]1,47(1,51
05(0,67(|0,67)0,67|0,69|0,73(0,8110,87(0,94(1,01|1,07(1,17|1,26]1,33|1,39(1,44

1,0|0,67|0,67(0,67|0,68|0,71]0,74(0,780,82]0,87(0,9110,99(1,07|1,13(1,19] 1,24

Tabnunuya U.6 - KoappuumeHTbl pacieTHON ANUHDbI Ui2 U Ui11 ANA OAHOCTYNEHYATbIX KOJIOHH C
HenoABUXXHbIM BEPXHUM KOHLLOM, 3aKpenJeHHbIM OT NOBOPOTA
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PacyeTHas KoapduumeHTsl Ui vt npu /L

cxema 01]0203]04 05060708 09[10[12]14]16]18]20

KoapdpuumneHT pa,

0,04(0,7811,0211,53(1,73|2,012,21(2,38(2,54]2,65|2,85]3,24]3,70(4,20|4,76 5,23

0,06(0,70(0,86]1,23(1,47|1,7311,93(2,08(2,23]2,38|2,49(2,81|3,17(3,50|3,92|4,30

0,08(0,68(0,7911,05(1,31|1,541,74(1,91(2,05|2,20(2,31|2,55|2,80(3,11|3,45]|3,73
0,1(0,67(0,7611,00|1,20|1,42|1,61(1,78(1,92]2,04|2,20(2,40]|2,60(2,86]|3,18] 3,41
0,2(0,64(0,7010,79|0,93|1,07|1,23(1,41(1,50|1,60|1,72(1,92|2,11(2,28|2,45]| 2,64

0,3(0,62(0,68)0,74|0,85(0,95|1,06(1,18(1,282,39|1,48(1,67]1,82(1,96|2,12]| 2,20

o4(o60(0,66)0,71|0,78|0,87|0,99(1,07(1,161,26|1,34(1,50|1,65(1,79| 1,94 2,08
0,5(0,59(0,65/0,70|0,77|0,8210,93(0,99(1,081,17{1,23|1,39]1,53(1,66|1,79] 1,92

1,0)0,55]0,60(0,65(|0,70|0,75(0,80|0,85/0,90(0,95(1,00/1,10(1,20{1,30|1,40| 1,50

KoadpdumumneHT tar

0,04/ 0,66]0,68[0,75(0,94|1,08[1,24]|1,37|1,47|1,55|1,64|1,72]|1,78[ 1,81 1,85] 1,89

0,06(0,65|0,67]0,68(0,76|0,941,10(1,25(1,35|1,44(1,50(1,61)1,69(1,74|1,79] 1,82

0,08(0,64(0,66|0,67(0,68(0,8411,00(1,12(1,25|1,34|1,41(1,53|1,62(1,68|1,75|1,79

01(0,64(0,65]0,65|0,65|0,78|0,92(1,05(1,1511,25{1,33|1,45]1,55(1,62|1,68]1,71
0,2(0,62(0,64)0,65|0,65(0,66|0,73(0,83(0,9211,01|1,09(1,2311,33(1,41|1,48|1,54

0,3(o60(0,63]0,64|0,65|0,66|0,67(0,73(0,8110,89|{0,94|1,09|1,20(1,28|1,35]|1,41

0,4(0,58(0,63]0,63|0,64|0,64|0,66(0,68(0,75/0,82(0,88|1,01|1,10(1,19|1,26]1,32
0,5(0,57(0,61)0,63|0,64|0,64)|0,65(0,68(0,7210,77{0,83|0,94]1,04(1,12|1,19] 1,25

1,00,55)0,58(0,60(0,61]0,62(0,63|0,65]0,67(0,70(0,73]0,80(0,88]|0,93]1,01( 1,05

Tabnwnuya N.7 - KoadppuumeHTbl Umi, Um2, Um3

3HayeHua KoadpodMuMeHToB
Ycnosua 3akpenaeHus

BEPXHEro KoHua Um1 Um2 HUm3
KOJIOHHbI

MPW YCIOBHOM CXEME 3arpysKeHUs Mo PUCYHKY
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=
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X
=
-

CsobopgeH oT 2,0 2,0 U1

3aKpenieHum
(41 - no Tabauue U.3 npu

3akpenneH oT 75 1 251
noBopoTa, [AoMycKaeT
cMelleHne (1 - no Tabnnue U.4 npu a; = 0) (41 - no Tabnnue U.4 npu
3aKpenneH LapHUPHO, U1 U11 H12
He nonyckaet
cmelLeHns (u11 - no Tabanue U.5) (U12 - no Tabanue W.5)
3aKpeneH OT NoBOpPOTa i1 U11 U1z
1 cmeLleHna
(U121 - no Tabauue U.6) (U12 - no Tabamue U.6)

Mpuaoxenne K
(pexoMeHayemMoe)

K pacueTty 3fieMeHTOB Ha yCcTanocTb

Tabnunuya K.1-Tpynnbl 3n1eMeHTOB U COegUHEHUIA NPU pacyeTe Ha YCTaNoCTb

Ne Cxema anemeHTa 1 pacnoaoxkeHune Mpynna
XapaKTepucTuKa snemeHTa
n.n. pacyeTHOro ceyeHun 3/1IeMeHTOB
OCHOBHOM  MeTann C  MNPOKATHbIMK  UAU 1
obpaboTaHHbIMMK MeXaHNYeCKNUM nytem
1 KpOMKamu
To ke, C KpOMKamM, 0bpe3aHHbIMM MALLIMHHOW 2

rasoBoi pesKkou

OcHoBHOM meTann ¢  obpaboTaHHbIMMK

MEXaHMYECKMM MyTeM KPOMKaMM, NPU pPasHOM
LWUMPUHE U paguyce nepexoaa r, MMm:

200 1

10 4
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OcHoBHOM meTann BO GPUKUMNOHHDIX
coeamHeHunAx

OcHoBHOM meTann B 6ontosom (6onTbl Knacca
TOYHOCTM A) COeAMHEHWW B CEYEHMAX o
OTBEPCTUIO:

a) NPWY NapHbIX Hak/1aaKax

6) Npy 0AHOCTOPOHHMX HaKNaaKax

Mepexog W 3aKpyrneHue (Knacc YMCTOTbI
rasoBoi pesku 1 nnun dpesepoBKa) npu a = 72°,
r=0,5b

dacoHKu NPAMOYro/1IbHOM dopmbil,
NnpuMBapeHHble BCTbIK MAW BTaBP K 3/leMeHTam
KOHCTPYKUMIM 6e3 mexaHuyeckoh o06paboTku
nepexona ot GacoHKU K 3N1eMEHTY

®acoHKW, NpuBapeHHble BCTbIK WMAM BTaBp K
CTeHKaM v nosicam 6anok, a TakKe K 31eMeHTam
depm npu a < 45°

dacoHKu NPAMOYro/bHOM nnu
TpaneunesugHol ¢Gopmbl, NPUBAPEHHbIE K
nosacam 6anoK BHax/NecTKy ¢ obBapkoM no
KOHTYpPYy  Haxnectkm 6e3  mexaHMYecKkoi
06paboTKK WBOB

CTbikoBOW HeobpaboTaHHbIMA LWOB; Harpyska
nepneHAMKynsapHa CBapHOMY LUBY; CTbiKyemble
3/1eMEHTbl 0ANHAKOBOM WMNPUHbBI U TOALLMHbI

10

CTbikoBOW HeobpaboTaHHbIM WOB; CTbIKyeMble
3NIeMEeHTbl PasHOM LWWPUHBbI WAM  pPa3HOM
TO/LWMHbI

11

OcHOBHOM MeTann B MecTe nepexoga K
CTblIKOBOMY WBY CO CHATbIM MeXaHUYECKUM
cnocobom ycnneHunem wea:

a) NP CTbIKOBAHNWN 3/1€MEHTOB O,CI,MHaKOBOﬁ
TONIWMNHDBI N LWUNPUHDI
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6) TO }Ke, pa3HOM TONLWMHbBI U LUMPUHDI 3
CBapHble CTbIKOBblE COEANHEHMA:
NINCTOBOrO 3/IeMeHTa Ha NOAKAAAHOM JiUCTe 4
12 (HarpysKka nepneHAMKyNApHa CBapHOMY LUBY)
Tpy6 Ha NOAKNALHOM KONbLe 4
NPOKaTHbIX Npodunen BCTbIK 4
CBapHble ceyeHua ABYTaBPOBOro, TaBPOBOro U 2
13 OPYrUX TUNOB, CBAPEHHble HenpepbIiBHbIMU
NPOAOAbHBLIMKM LWBAMKU NPU AENCTBUM YyCUAUSA
BA0/1b OCU LUIBA
OCHOBHOM MeTan/n CcO  BCMNOMOraTe/bHbIM
3N1€MEHTOM, MPUKPENIEHHbIM MPOAO/bHbIMU
WBaMU, NpU
14
no 45° 4
90° 7
ObpbiB noAcHoro snucta 6e3 mexaHW4YecKoit 7
15 06paboTkun nonepeyHoro (n1o6oBoro) wea
OCHOBHOM MeTann C NoMepeyHbIM  LBOM; 4
16 CBapHO WOB ABYCTOPOHHWIA C MAaBHbIM
nepexogoM K OCHOBHOMY MeTanny
OCHOBHOWM MeTan/ PacTAHYTbIX NOACOB 6aNoK U 5
17 anemeHTOB depm B6AU3N aAmadparm u pebep,
NPWBAPEHHbIX YI/I0BbIMW LUBAMM
OcCHOBHOW MeTann B MecTe nepexoga K
nonepeyHomy (nobosomy) yriosomy LBy
18
6
5
OCHOBHOM  MeTan/nl B COEAMHEHMAX C
¢dnaHrosbiMM WBamM (B mectax nepexoga ot
19 3N1eMeHTa K KOHUam $GIaHroBbIX LWBOB):
a) c ABOMHbIMM GAaHIOBbIMM LLIBAMM 8
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6) c dnaHroBbIMM M N0H6OBLIMU LLIBAMM 7

B) Npy nepepaye ycuausa yepes OCHOBHOW 7
MeTann
r) LWEeKN aHKepOoB ANA KPenneHua CTasibHbIX 8
KaHaToB

OcHoBHOM MeTann Tpybbl PacTAHYTOro packoca

NPY OTHOWEHMU TOAWMHbI K HapyXHOMY
AnameTpy Tpybbl nosca

20
7
tm/dm 2 1/14
8
1/20< tm/dm < 1/14
OcHOBHOM meTann Tpybbl pacTAHYTOro packoca
npu OTHOLIEHWMM AMAMETPOB packoca M nosca
de/dm = 0,4 - 0,7 U OTHOWEHUN TOJLMHBbI K
Hapy»XHOMY AnameTpy Tpybbl noAca:
21 6
tm/dm 2 1/14
7
1/20 < tm/dm < 1/14
8

1/35< ty/dm < 1/20

Ipunoxenne J1
(pexomMeHayeMoe)

Y35bl pepm ¢ HenocpeacTBEHHbIMU NPUKPENIEHUAMMU 3N1EMEHTOB PeLUETKM K nosacam

N.1 O6wme nonoxeHus

N.1.1 B y3nax ¢epm C HenocpeacTBEHHbIM MPUKPENNEHNEM 31EMEHTOB PELUETKM K Mosicam
cnenyet npoBepaTh (cornacHo 15.2.5 HaCTOALMNX HOPM):

HeCyLLyt0 CNocobHOCTb CTEHKWU (MONKM) nosica, K KOTOPON MPUMbIKAET 3/IEMEHT pPeELUETKMU;
HecyLLyt cnocOBHOCTb 31eEMEHTa peLleTKN B6M3N NPUMbIKAHUA K NOACY;

MPOYHOCTb CBAPHbIX LUBOB.
B npuBeaeHHbIX Aanee popmynax 0603HaUYEHbI:
N - ycunune B NPUMBbIKAIOLLEM 3/1EMEHTE (peLleTKu);

M - n3rnbatoLmini MOMEHT OT OCHOBHOMO BO34ENCTBMA B MPUMbIKAIOLWEM 31€MEHTE B NJIOCKOCTU
depmbl B ceyeHWUW, COBMAZAOWEM C NPUMbIKAIOWEN CTeHKOM (monKoi) nosaca (MOMEHT oOT
YKECTKOCTM y3/10B CNeZlyeT y4YUTbIBATb COrNACcHO 15.2.2 HACTOALLMX HOPM; AN GePM U3 KPYTAbIX TPYD
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- @HaNOrMYHbIN MOMEHT B PacCMaTPUMBAEMOM 3/IeMEHTE B CEYEHWUU, MPOXOAALLEM Yepe3 TOUKY
nepeceyeHms OCM 3TOro 31eMeHTa ¢ obpasytoLleit nosca);

F - npoaonbHas cuna B NOACE CO CTOPOHbI PACTAHYTOrO 31EMEHTa PeLLETKH;
A - naowaab NoNepeyYHoro ce4yeHuns nonca;

Ry - pacyeTHoOe conpoTuBAEHME CTaNn NOACa;

t - TONWMHA cTeHKM (NONIKK) nosca;

O - YrON MPUMbIKAHUA 3/IEMEHTa PELLETKU K NosAcy;

Ag - NNoWaAb NONEPEeYHOro CeYEHUs SNEMEHTA PELLETKY;

td - TONWMHA CTEHKK (NONKK) 3NEMEHTA PELLETKY;

Ryd - pacyeTHOe CONPOTUBNEHWNE CTAIU SNEMEHTA PELLETKMU.

N.1.2 UN3rotoBneHne ¢epm C HEMOCPEACTBEHHbIM MPUKPENIEHUMEM 3/IEMEHTOB PELLIEeTKU K
NnosAcam BO3MOXHO TO/IbKO MpPM CNeLManM3MpoBaHHOM MPOM3BOACTBE C MOOMEPALLMOHHBIM
KOHTPO/JIeM KauyecTBa, 06palyan BHUMaHWE Ha KOHTPOAb cOBtoAeHUA Nepes, CBapKoi NPOEKTHOro
3a30pa MeXay TOpLaMM PackocoB M nosicammu pepm no BCeMy NepUMETPY COMPSAXKEHUA packoca C
noscom.

1.2 ®epmbl U3 rHYTOCBApPHbIX Npodunei

N.2.1 Y3nbl pepm M3 3aMKHYTbIX THYTOCBAPHbIX NPOPUAEN NPAMOYTONbHOIO CeYEHUA (PUCYHOK
N1.1) cnepyeT NpoBepATb COFNACHO TPeb60BaHUAM /1.1 HACTOALLETO NPUNONKEHMUA, @ TaKXKE YYUTbIBATb
Hecylyto cnocobHoCcTb GOKOBOW CTEHKM MoAca (mapannenbHOW MNOCKOCTM y3na) B MecTe
NPUMbIKaHWUA CHATOrO 3/1eMEHTa PeLLeTKU.

N1.2.2 B cnyvyae ogHOCTOPOHHErO NPUMBbIKAHMA K NOACY ABYX UAM Bosiee 31eMEHTOB peLleTKu ¢
YCUANAMM Pa3HbIX 3HAKOB (CM. PUCYHOK /1.1, a, 6), @ TaKKe O4HOr0 3/1eMEHTA B ONMOPHbIX y31axX (CMm.
pUCyHOK /1.1, B) npn d/D < 0,9 1 g/b < 0,25 HecyLyto cnocoBHOCTb CTEHKM NoAca cieayeT NPoBepATb

ONA KaXKA0ro NpMMbIKaloLWEero aneMmeHTa no ¢opmyne

(n.1)

rae Yd - Ko3GOUMUMEHT BAMAHMA 3HAKA YCUAUA B MPUMbIKAIOWEM 3/1eMeHTe, NPUHMMAEMbIi
paBHbIM 1,2 Npu pacTaxKeHun n 1,0 - B 0CTaNbHbIX CAyYanXx;

Vo - KO3bDULMEHT BANSHUA NPOAOAbHON CUAbI B NOACE, ONpeaensiemblii NpU CKaTum B Nosce,
ecam |F|/(ARy) > 0,5, no popmyne

vo=1,5-[F|/(ARy),
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B OCTaNbHbIX cay4yasx yp = 1,0;

b - ANMHA ydacTKa IMHUN NepeceyeHmna NPUMbIKAIOLLLEro 31eMeHTa C NOACOM B Hanpas/ieHUM OCcx
nosca, pasHas dp/sina;

g - NONOBMHA PACCTOAHUA MENKAY CMEXHbIMU CTEHKAMM COCEAHUX 3/IEMEHTOB PELUETKU WUau
nonepeyHor CTEHKOM Packoca 1 ONOpHbIM pebpom;

f=(D-d)/2.

a - K-06pasHblit Npu TPeyrosibHOM peLleTKe; 6 - TO Ke, NP PAaCKOCHOM peLUeTKe; 8 - ONOPHbIN; & - Y-
06pasHbIn

PucyHok /1.1 - Y3nbl ¢epm U3 rHytocBapHbixX npodpuneit

N1.2.3 Hecyluyto cnocobHOCTb CTEHKM Nosica B Y-06pasHbIX y3i1ax (CM. PUCYHOK /1.1, T), a TaKXke B
y31aXx, yKasaHHbIx B /1.2.2, npu g/b > 0,25 cneayet nposepATb No popmyne

(n.2)

N.2.4 Hecywwyto cnocobHOCTb 6OKOBOM CTEHKM B MIOCKOCTM Y313 B MECTe MPUMbIKAHUA CHKATOro
anemeHTa npu d/D > 0,85 cnepyeT npoBepaTb No popmyne

(n.3)

roe vt - KoaddULMEHT BAMAHUA TOHKOCTEHHOCTU NoAca, A1A OTHOLWEeHU Dp/t > 25 npuHnmaembiii
pasHbim 0,8, B 0CTanbHbIX cayyasax - 1,0;

k - KoapPULMEHT, NPUHMMAEMbIN PaBHbIM
npw 4(t/Dy)? - RJE<O k = 3,6(t/Dyb)?E/Ry;

npu 0 < 4(t/Dp)? - Ry/E < 610 k =0,9 + 670(t/Dp)? - 170R,/E;
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B OCTa/IbHbIX CNy4Yanx k=1,0.

N1.2.5 Hecywyto cnocobHOCTb 3neMeHTa peleTKn BOAM3M NpUMMbIKaHMA K nosAcy cneayet
npoBepATb:

a) B y3/1aX, YKa3aHHbIX B /1.2.2 HACTOALWLErO NPUNONKEHMUA, No popmyne

(n.4)

roe k cnepyeT onpefenatb, Kak B /1.2.4 HAaCTOALLErO NPUIOXKEHMUA, HO C 3aMEHOMN XapaKTepUCTUK
Nosica Ha XapaKTepPUCTUKMN 3N1eMEHTa pelleTKu: Dp Ha Bonbluee U3 3HauyeHui d unm dp, t Ha tg n Ry Ha
Ryd.

[Nna anemeHTa peLeTkn HEKBaAPaTHOrO Ce4YeHUs B 1EBYIO YacTb dopmynbl (/1.4) cneayeT BBOAUTb

MHOXUTENb

6) B y3/1ax, yKa3aHHbIX B /1.2.3 HACTOALLEro NPUIOXKeEHUA, MO dopmyne

(Nn.5)

BbIPaXeHMA B KPYrAbix CKOBKax popmynbl (/1.5) He A0MXKHO 6bITb MmeHee O.

[na 31eMeHTOB peLleTKM HEKBAAPAaTHOrO CevyeHua B /IeByto 4YacTb dopmynbl (/1.5) cneayet
BBOAUTb MHOUTeNb (1 + d/dp)/2.

N1.2.6 MNpoYHOCTb CBapHbIX LWBOB, MPUKPENAAIOWMX SNEMEHTbI PEWETKM K Noscy, cneayet
npoBepATb:

a) B y31ax, yKa3aHHbIX B /1.2.2 HaCTOALLEro NPUIOXKEHUA, no dopmyne

(Nn.6)

rae By, kr, Rws cnegyeTt NPpUHUMATL COrnacHo TpeboBaHMAM pasaena 14;

6) B y31ax, yKa3aHHbIX B /1.2.3 HACTOALLEro NPUIOXKEHUA, MO dopmyne

(n.7)

B) CBApHble LWBbI, BbINO/IHEHHbIE NPU HAaNUYUKU YCTAHOBOYHOTO 3a30pa, paBHoro (0,5 - 0,7)ty, ¢
NONHbIM NPONAABAEHNEM CTEHKN NPODUNA cnenyeT PacciMTbIiBaTb KaK CTbIKOBbIE.

1.3 depmbl U3 Kpyrabix Tpy6
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N1.3.1Y3nbl depm 13 Kpyrabix TPy6 (PUCYHOK /1.2) cneayeT NpoBepsATb cornacHo TpebosaHmam /1.1
HaCTOALLErO NPUNONKEHUA.

a - K-06pasHblif; 6 - X-06pasHblIii; 8 - ONOPHbIA

PucyHoK /1.2 - Y3nbl epm us Kpyrabix Tpyo

N1.3.2 B cnyyae npumbIKaHMA K MOACY 11 SN1€MEHTOB PeLleTKM (CM. pUCYHOK /1.2, a, 6), a TaKKe
OAHOr0 3/1IEMEHTA B OMOPHbBIX y3/1ax (CM. PUCYHOK /1.2, B) Hecylyt cnocobHOCTb CTEHKM nosca
cnepyeT NPoOBepPATb ANA KAXKA0r0 NPMUMbIKAIOLLEro Sn1eMeHTa No dopmynam:

(Nn.8)

’ (Nn.9)

roe i - Homep NPUMbIKAIOLWErO 3/1EMEHTA;
j - HOMep paccMaTPUBAEMOro NPUMbIKAIOLWLETO 3/IEMEHTA;

N;, N; - ycunue B NPUMBIKAIOLWEM 3N1EMEHTE, NPUHMMAEMoe C y4eTOM 3HaKa («nawc» npu
PACTAXKEHUM, KMUHYC» MPU CKATUN);

Wi- KOadduMumMeHT, Nnpun i = j onpegensaemoln no bopmyne

npwi#jui=1.

34ecb Y4 - KOIQPUUMEHT BAMAHMA 3HAKA YCUMAMA B PACCMATPMBAEMOM MPUMbIKAOLLEM
aNemMeHTe, NPMHMMaeMbI paBHbim 0,8 Npu pacTaxkeHun 1 1,0 - B OCTaNbHbIX CAyYanx;

l;j - BAVHA y4acTKa NPUMbIKAHUA PacCMaTPMBAEMOro 3/1eMeHTa (1A TpybYaTbiX 31eMEHTOB [ =
di/sin a));
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Vz - KOIGOUUMEHT BAUAHUA AONMHbI NPUMbIKAHUA PaCcCMaTPMBAaEMOro 3/1eMeHTa, ANA
HEeUMIMHAPUYECKMX NPUMbIKAHMI onpeaensemMblin o popmyne

ANA UMNMHAPUYECKUX NPUMbIKaHWUI (Tpyb) vz = 1;
bi unu bj - WMpPUHa NPUMbIKAOLWLErO 3neMeHTa (1A TpybyaToro anemeHTa b = d; unu b; = dj);
S - XapaKTepuCTUKa Hecyllel cnocobHOCTM nosaca, onpeaensemasn no opmyne
S=13(1 +0,026)2R,pc; (1.10)
3aecb & = D/t - TOHKOCTEHHOCTb MOACA;

Vbj - KO3PPULMEHT BANAHNA NPOAO/IbHOM CUAbI B MOACE, ONpeseniembli Mpu CKaTum B Nosce no
dopmyne

Yoj = 1- OIS(FI/ARY)ZI

B OCTa/IbHbIX CAy4anax yp; = 1;
3pecb Fj - NpoAoNbHAA CUNa B NOACE CO CTOPOHbI PACTAHYTOrO 3/IEMEHTA PeLUeTKY;

Vri - KO3PPULUMEHT BAMAHUA NOAKPENNEHUA CTEHKM NOAcCa B y3ne nonepedyHbiMu pebpamm,
Anadparmamm u T.n., NPUHUMaEeMbl paBHbIM 1,25 npu pacnonoXKeHnn nogKpenaatowero pebpa s
npefenax y4acTka pacCMaTpMBaeMOro NPUMbIKAHWUA U 1 - B OCTaNIbHbIX CNy4Yasx;

€jj - KO3ODULMEHT BAMAHUA PACNONONKEHMA KAXKL0MNO U3 CMENKHbBIX MPUMBbIKAIOLLMX 3/1EMEHTOB MO
OTHOLWEHMUIO K paccMmaTpmMBaeMomy (j-my), onpeaenaemoiit no Tabavue N.1; npui=jg;=1;

i = arcsin By,
npu ;< 0,7 gonyckaetca npuHUmaTb ;= 1,058; (6; cm. Tabnauuy /1.1),

npu 6;>0,7

Buwi = bwi/D,'

bwi - WNPUHA 0XBaTa NoACa MPUMbIKAOLWMM 3/IEMEHTOM MeXAY KPOMKaMK cBapHOro wea (npwu
B < 0,7 ponyckaeTca NpUHUMaTb By = B, npu 8 > 0,7 byi = b; - tai).

N1.3.3 Hecyuwyto cnocobHOCTb CTEHKKM TpybUaTbiX 31E€MEHTOB pPeLleTKU B6AN3N NPUMbIKAHUA K
noscy cneayeT npoBepATb No popmyne
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(N.11)

roe & - KoapPpuumeHT, NpuHMMaemblii paBHbiM: 0,008 - ana packocos B K-06pasHbIx y3nax, npu
pacyeTe NMPUMbIKAHUIA KOTOPbIX 3HadyeHue KoapduumeHTta {, onpeaendemoro no tabnuue /.1,
coctaBnsaet meHee 0,85; 0,015 - B oCTanbHbIX CAYYaAX;

Ved - KO3OOUUMEHT ycnoBuii paboTbl, NpUHMMaemMbli paBHbim: 0,85 - ONs 31EMEHTOB,
nepeceKalwLmnxcs B y3ne ¢ AByMs APYrMMmn 3N1EMEHTaMK, MMEIOLLMMU Pa3Hble 3HAKN YCUNNIA;

1 - B OCTasibHbIX CNy4anX.

N.3.4 Mpu noAKpenneHnn CTEHKWU nosAca B y3ne (B MecTax NpMMbIKaHMA pPaccMaTpUBAEMOrO
NPUMbIKAIOWEro 3/1eMeHTa) NpUAerarolledr U NPUBAPEHHOM K NOACY HAKNagKoOW TONWMHON t,
BMecTo R, B popmyne (/1.10) cnesyeT NpUHUMATb pacyeTHoOEe CONPOTUBAEHUE MaTepMana HakNaaKu
Rya, BMECTO t - NPUBEAEHHYIO TONLMHY tef, NPUHUMAEMYIO PABHOM: A1A PACTAHYTbIX NPUMbIKAIOLLUX
31€MeHTOB tq, HO He 6onee 1,5t, ANA CKaTbIX - tmax + 0,25tmin, A€ tmax - 60NbLWIASA, @ tmin - MEHbLLAA
M3 TONIWMH t U to.

N1.3.5 MpOYHOCTb CBapHbIX LBOB B C/ly4ae pe3ku Tpyb co CKOCOM KPOMKM A0MYyCKaeTca NPoBepATb

no ¢opmyne
(Nn.12)
Tabnunuya N.1
PacnonoxeHune ocuM cMeKHOro T
un
NPUMBbIKaIOLLErO 3/IeMEHTA OTHOCUTENIbHO Sij €jj
y3na
OCM paccMaTpuUBaemMoro
C TOW e CTOPOHbI nosca K -
C NpoTMBONONOKHOM CTOPOHbI NosAca X 0<sj<D
2D 0

0O603HaueHus, NpuHATbIE B Tabauue /1.1 (cm. pucyHok /1.2):

gij - HaMMeHbllee paccToAHME BAO/Ib OCU MOACA MEXAY CBapHbIMM LWBaMM, NPUKPENAAIOWMMMU K Noacy
paccMmaTpUBaeMblii U CMEXKHbIN 3/IeMEHTbI peLleTKK (NPoao/ibHbIA NPOCBET):
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Sjj - pPacctoaHune BAOJ/Ib MOACa MeXAay 6opTan| PacCMaTpUBaeEMOro U CMEXHOINo npuMMbIKaoWnxX
3/1eMEHTOB:

B; = bi/D - oTHOWeEHWE WNPUHBI NPUMbIKAHUA CMEXHOr0o 3N1emMeHTa K AnameTpy nosca (ana tpybuaTtbix
anemeHToB 8; = d;/D).

NMpumeyaHue - 3Ha4yeHnsa {; cneayet NPUHUMATb PaBHbIMM:
npn g;<0¢;=0,6;
npn0<g;<Dy=1-0,4(1-g;/D)%

npug;=D ;= 1.

rae Rwy - pacyeTHoe CONpPOTMBAEHME CBAPHOro CTbIKOBOrO COeAMHEHUA, MPUHMMaemoe Mo
YKa3aHUAM 6.4 HaCTOALLMX HOPM.

Onevartka.
1.4 depmbl u3 aBYyTABPOB

N.4.1 Y3nbl depm 13 ABYTaBPOB C MapannefibHbIMU rpaHAMU MNOJIOK (pUCyHOK /1.3) cneayet
npoBepATb cornacHo TpeboBaHMAM /1.1 HACTOALLEro NPUIOXKEHUS, @ TAK¥Ke YYUTbIBATb:

HeCyLyto CNocobHOCTb y4aCTKa CTEHKHM NOACa, COOTBETCTBYHOLWLETNO CXKAaTOMY I/IEMEHTY PELUETKH,
HeCyLyto CNocobHOCTb nonepeyHoro ce4yeHMA noAca Ha caBur.

N.4.2 B cnyyae OAHOCTOPOHHErOo MNPUMbIKAHWA K ABYTaBPOBOMY MoAcy AByX uaum bHonee
[BYTaBPOBbIX 31EMEHTOB PELUETKN C YCUIUAMM PasHbIX 3HAKOB (CM. pUCYHOK /1.3, a, 6), a Takke
OZHOTO 31EeMEHTa B OMOPHbIX y3/1aX (CM. pUCYHOK /1.3, B) npu g < 15 mm Hecyuyto cnocobHOCTb
NONIKX Nofca cneayeT NPOBEpPATb ANA KAaXKA0ro NpMMbIKatoLWwero anemeHTa no éopmyne

(N.13)

rae yo - KoadpPUUKNEHT, onpeaensiembin No ykasaHuam /1.2.2.
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a - K-06pa3Hbiii Npu TpeyroiibHOM peleTKe; 6 - TO e, NPU PAaCKOCHOM peLLEeTKE; 8 - ONOPHbI

PucyHok /1.3 - Y3nbl pepm U3 aAByTaBpoB

N.4.3 Hecywyto cnocobHOCTb y4acTKa CTEHKM ABYTABPOBOro NosAca noj AeWCTBMEM CXKATOro
[ABYTAaBPOBOro 3/IeMeHTa peLeTKn cnegyeT nposepaTb No popmyne

Nsin?a/(1,5ycyoRydbtw) < 1, (n.14)
rae tw - TONWMHA CTEHKM noAca.

N.4.4. Hecywyto cnocobHOCTb NONEpeyYHOro ceyeHns ABYTaBPOBOro Nosca noj BO3AenCcTBUEM
nonepeyHoMr cubl B y3nie cneayet NpoBepATb No popmyne

Q/AVRIA - (2 - X)Dt + (tw + 2)t]} < 1, (11.15)
roe Q - nonepeyHan cuna B y3ne, paBHas MeHbllemy U3 npousseaeHnin Nsina;
Rs - pacyeTHOe conpoTueaeHne casuUry Ctaim NnoAca,

‘d“

r - paguyc 3akpyrneHus npoduna nosca.

N.4.5 Hecywyo cnocobHOCTb ABYTaBPOBOro 3/1EMEHTA PeLEeTKM B6IM3N NPUMbIKAHUA K Noacy
cneayeT npoBepATb no opmyne

N(1 + 0,05d/t)/(veyaRyaAd) < 1; (N.16)

rae yd - KoapPUUMEHT, NPUHMMAEMbINM MO YKa3aHUAM /1.2.2 HAaCTOALWErO NPUIONKEHUA.

N.4.6 CeuyeHus cBapHbIX LWBOB, MNPUKPENIAIOWMX 3SNEMEHTbl PELETKM K noAcy, cneayer
NPUHUMATb COOTBETCTBEHHO MPOYHOCTM Y4acTKOB (MOJIOK, CTEHOK) ABYTaBPOBOrO 3/1eMeHTa
peLeTKu.

Ipunoxenne M
(pexomMeHayeMoe€)

MeTtoaunka noa6opa MMHMMAIbHbIX CeYEeHU U3rnbaembix 31IeMeHTOB
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M.1 O6wme nonoxeHus

M.1.1 MeToauKa nO3BOAAET YCTAHOBWUTb PasMepbl MWMHUMAJbHbIX MO NAOLWAAN CEeYeHUM
LWAPHUPHO onepTbiX 6aNOK, HarpyKeHHbIX B MIOCKOCTU CTEHKU U MMEIOLMX CBAapHOEe ABYTaBPOBOE
ABOSIKOCMMMETPUYHOE CeYeHMe C YCTOMYMBOM, TMOKOM unm neppopmpoBaHHOMN CTEHKOM, a TaKXKe
onpeaenvTtb Hanbonee apdeKTMBHOE CONPOTMUBAEHUE CTAaNN Ry ef.

M.1.2 Yctonumsoctb H6anok cnepyetr obecneymBaTb BbiNONHEeHWEM TpeboBaHuin 8.4.4 - 8.4.6
HaCTOALLUX HOPM.

M.1.3 Ona nogbopa MUHUMANLHOTO cevyeHua Bankn pacyeTHbIMM pasmepamm U napameTpamm
ABNAIOTCA:

| - nponer;
M - pacyeTHbIN N3rnbatoLLN MOMEHT;

n - NnapameTp, onpeaensalowmii npegenbHbliit nporub (fu = I/n) n npuHMMaembli cornacHo CHulM
2.01.07;

p - MapameTp, pPaBHbIM 9,6 - NpW paBHOMEPHO pacnpeneneHHOW Harpyske, 12 - npu
CoCpeaoTOYEHHOM Harpyske B cepeamHe nponeta, 10 - B OCTanbHbIX CyYasX;

Vi - KOIPPUUMEHT HALEKHOCTM MO Harpyske, onpegensieMbl Kak OTHOLIEHME pPacyeTHOro
3HaYeHMA 3KBMBAZIEHTHOM (NO 3HAYEHMIO N3rMbAOLLErO MOMEHTA) Harpy3Kn K HOPMATUBHOMY;

M.1.4 CedyeHune 6anku, MNPUHATOE C YYETOM [AEWNCTBYHOLIMX COpPTAaMeHToB, TpeboBaHWN U

‘; Y =1/B; © = n/(pyy) - BEANYUHBI, UCNONb3YyEMble B pacyeTHbIX Gopmynax.

OrpaHUYEHNN, NPeabABASEMbIX K MPOEKTY B KaXXAOM KOHKPETHOM C/yyae, cneayeT npoBepaTb
cornacHo TpeboBaHMAM pasgena 8 HacToAlWwMx Hopm (ana 6anok C yCTOMYMBOW CTEHKOW) nau
TpeboBaHMN HACTOALLErO NPUIOKEHMUA (A1a 6AaNOK C TMOKOW CTEHKOM).

M.2 Banku U3 ogHOPOAHOro maTepuana ¢ yCTOMUMBON CTEHKOM

M.2.1 Pazmepbl ce4yeHunt (CM. pPUCYHOK 5 HacToALWMX HOPM, rae hy 0603HaYeHO KaK hef, a by - Kak
bes) nBYTaBpOBLIX 6aNOK 1-rO KNacca cieayeT onpeaenatb no Gopmynam:

roe

3ddeKkTMBHOE 3HAYEHME pPaACYETHOro COMPOTUMBAEHWUA CTanu Ry cnepyetr onpeaenatb no
dopmyne
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(M.2)

M.2.2 Pasamepbl ceyeHunit ABYTaBPOBbIX 6aN0K 2-ro Knacca npu cnepyeT onpeaenstb

no ¢opmynam:

(M.3)
rae ‘ ;
a1 =0,25(3w1 - 2).
NapameTp Ll cnegyet onpeaenats no dopmyne
,,,,,,,,, (M.4)

rae Cix - KoapoduumeHT, onpegensembiii no popmynam (77) HaCTOAWMX HOPM U U3MEHAILMIACA
B npegenax 1 < cix £ Cx.

Ona 6anoKk kopobyaToro ceyeHUsA KO3IPOULMEHTLI Cix U C1r B popmyne (M.4) cneayeT yMHOMKaTb
Ha 0,5.

cnepyeT onpeaenAtb B 3aBUMCMMOCTM OT L no Tabaunuye M.1, a

3HayeHue - N0 8.5.8 HacToAWMX HOpM. B Tabanue M.1 n B dopmynax (M.3) cpeHee KacaTenbHoe

HanpsAMKeHWe T cneayeT NPUHUMATL PaBHbIM T = Q/Aw.

Tabnunuya M.1
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NpeaenbHble 3HaYeHUn npw ﬂ, paBHOM

t/Rs
1,0 1,5 2,0 2,5 3,0 3,5 4,0 4,5 >5,0
0 5,50 4,00 3,42 3,00 2,72 2,52 2,37 2,27 | 2,20
0,5 4,50 3,70 3,13 2,75 2,51 2,35 2,26 2,20 | 2,20
0,6 4,25 3,52 2,98 2,64 2,42 2,28 2,20 2,20 | 2,20
0,7 4,00 3,34 2,84 2,53 2,34 2,20 2,20 2,20 | 2,20
0,8 3,75 3,04 2,62 2,37 2,26 2,20 2,20 2,20 | 2,20
0,9 3,50 2,73 2,39 2,20 2,20 2,20 2,20 2,20 | 2,20

3HaueHuns M 1 Q cnegyeT onpenenatb B O4HOM CEYEHUM BanKu.

d¢ddeKTnBHOE 3HAYEHMEe pPacyeTHOro COMPOTUBAEHUA CTann Ryef cneayeT onpenenatb no
dopmyne

(M.5)

e - |

M.2.3 Mpun HaNMYUM 30HbI YNCTOrO M3rnba pasmepbl cedeHut 6anok 2-ro Knacca u appekTnBHoe
3Ha4yeHMe pacyeTHOro COMPOTUBNEHUA CTaNu caedyeT onpenenatb no popmynam (M.3) un (M.5)

COOTBETCTBEHHO NPU NOACTAHOBKE B HUX 3HAYE€HUA

M.2.4 Pasmepbl ceyeHuit ABYTaBPOBbIX 6an0K 3-ro Knacca (npu ‘ ‘) cnepyet

onpeaenatb no Gopmynam:

~ | (M.6)

roe w2 =1+ 0,8(t/Rs)%;
a2 =0,25(3w> - 2).

d¢ddeKTnBHOE 3HAYEHMEe pPacyeTHOro COMPOTUBAEHUA CTann Ryef cnepyeT onpenenatb no
dopmyne

(M.7)

e S |
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M.2.5 Mpwu BbIGOpe cTanu pacyeTHoe conpoTuBaeHUe Ry cnefyeT NPUHUMATb BAU3KUM K Ryef,
BblYMCAEHHOMY no dopmynam (M.2), (M.5) n (M.7); npu 3TOM AOKHO ObITb BbINONHEHO YCNOBUE Ry
S Ry,ef.

M.2.6 Ona 6anok 2-ro u 3-ro Kaaccos npu OAHOBPEMEeHHOM AencTBuM B cevyeHun M un Q B
dopmynax (M.3), (M.5) - (M.7) cnegyeT npUHMMaTbL: B NepBOM NpubamxkeHnn T = 0; B Nocieayowmx

NPUBAnMXKEHUAx T = Q/(twhw).
M.3 BuctanbHble 6anKu ¢ yCTOMYUBOWU CTEHKOMN

Pasmepbl ceyeHnit BUCTanbHbIX ABYTaBPOBbIX HANOK 2-ro Knacca € yCTOMYMBOWM CTEHKOM Npu
Ryi/Ryw = r cnepyet onpenenatb No Gpopmynam:

(M.8)

roe ws =2r-1+1/(3r2) + 0,8(t/Rsw)*(1 - 1/r 2);

as =0,25(3ws/r - 2);

B dopmynax (M.8) 3HaueHue

cnepyet NpPUHMMATbL No Tabauue M.1 B 3aBUCMMOCTU OT

napameTpa , onpeaensemoro no ¢opmyne

‘ (M.9)

roe cir - KoadpoduumeHT, onpeaenaemblit no popmynam:
M.1
Cir= MX/( WanyWVc) NN C1r = BCxr ( O)
N nameHsaoWmMinca B npegenax 1 < cir < Cxr;

3aecb B U Cxr - KOadPULMEHTBI, ONpeaensiemble cornacHo 8.2.8 HaCToAWMX HOPM.

d¢ddeKTnBHOE 3HAYeHMEe pPaCYETHOrO COMPOTUBNEHWUA CTANWU CTEHKU 6ankm Rywesr cnepyet
onpezenatb no popmyne

(M.11)

. S ‘
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Mpu BbIGOpE CTaNM JOMKHO ObITb BbINOAHEHO YCNOBUE Ryw < Rywef.

Mpn oAHOBpPEeMEeHHOM AEeWCTBUM B ceyeHMn M M Q cneayeT yuuTbiBaTb M.2.6 HACTOALLEro
NPUNOXKEHUS.

M.4 banku c rnbkoi cTeHKomn

M.4.1 Pa3pesHble H6anku ¢ rMbKoN CTEHKOW CUMMETPUYHOIO A,BYTABPOBOrO CEYEHUA, Hecylme
CTATMYECKYHO HarpysKky u usrmbaemble B NJIOCKOCTU CTEHKK, KaK NPaBUAO, CieayeT NPUMEHATb Npu
HarpysKe, 3KBMBa/JIEHTHON paBHOMEPHO pacnpegeneHHomn Ao 50 kKH/m, M NpoeKkTMpoBaThb M3 cTanu
C npeaenom Tekyyectun ao 345 H/mm2,

M.4.2 YctonumocTb 6anok c rmbkon crteHKol cneayetr obecneumBatb MO0 BbINOJHEHUMEM
TpeboBaHMin 8.4.4, a HAaCTOALWMX HOPM, MO0 3aKpPenIEHNEM CKATOro Nosca,

NPY KOTOPOM YCNOBHaA rMBKoOCTb Mnosca He npesblwaeT 0,21 (rae by -

LWIMPUHA CKaToro nosca).

M.4.3 OTHowWweHune LWNPUHDbI CBECA CXKATOro NoACa K ero TosilmHe cnegyet npuHMmaTb He 6onee

M.4.4 OTHOLWeEHWe NoLWAfeN cedeHuit nosaca u CTeHkn ay = As/(twhw) He [OMKHO NpeBbIWaThb
npeaenbHbIX 3HAYEHUN Oy, ONpesenaemMbix No popmyne

(M.12)

M.4.5 YyacToK cTeHKM B6ankun Hag onopon cneayeT yKpennaTb ABYCTOPOHHUM ONOPHbIM pebpom
¥KECTKOCTU N PacCYmUTbIBATb COrNacHo TpeboBaHMAM 8.5.17 HaCTOALLMX HOPM.

Ha pacctosHMM He MeHee WKpUHbI pebpa n He bonee OT onopHoro pebpa cneayet
yCTaHaBAMBaATb AOMNOJIHUTE/NIbHOE ABYCTOPOHHEE Pebpo KEeCTKOCTU pPa3sMepoM CorfacHo M.4.9

HaCTOoALWLEero NnpuaoxeHuA.

M.4.6 MecTHOe HanpsKeHue Ojc B CTeHKe banku, onpeaeneHHoe no ¢opmyne (47), AONKHO
6bITb He 6onee 0,75Ry, Npu 3TOM 3HAYEHUE lf CreayeT BblYMCAATb Mo dopmyne (48) HacTOALLMX
HOPM.

M.4.7 Mpw onpepeneHnmn npornd6a 6anoK MOMEHT MHEPLMKX NONEepeYHOro cedeHns 6pyTTo 6anku

B

cnefyeT YMeHbLaTb YMHOMXKEHNEM Ha KoadduumeHT ‘p,nﬂ 6anok c pebpamu B

nposerte U Ha K03¢¢MLI,MeHT‘ - Ana 6anok 6es pebep B nponete.

M.4.8 [poyHOCTb pa3pesHbix 6asOK CMMMETPUYHOrO ABYTAaBPOBOrO CEYEHMUA, Hecylmx
CTaTUYECKYIO Harpysky, Msrmbaemblx B MJAOCKOCTM CTEHKWU, YKPENNeHHON TONbKO MonepeyHbiMu
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pebpamun KeCcTKoCcTU (PUCYHOK M.1), C YCNOBHOM TMOKOCTbIO CTEHKM cnepyet

npoBepATb No popmyne

‘ ‘ (M.13)

rae M v Q - 3Ha4YeHMAa MOMEHTa 1 I'IOI'IGpEHHOVI ChNbl B paCCMaTpnuBaemom cevyeHnu 6aﬂKM,‘

M, - npegenbHoe 3HaYeHne MOMEHTa, Bbluncnaemoe no cbopN\yne

(M.14)

Qu - NnpeaenbHoe 3HaYeHne NonNepeyYHom CUbl, BbluMCaseMoe nNo opmyne

‘ ‘ (M.15)

B popmynax (M.14) u (M.15) 0603HaueHo:
tw ¥ hy - TOIWMHA 1 BbICOTA CTEHKN COOTBETCTBEHHO;
Af- nnowagb cevyeHma noaca 6anku;

Ter, U - KPUTUYECKOE HanpAxKeHWe U OTHOLIEeHUE pa3mepoB OTCEKa CTEeHKUM COOTBETCTBEHHO,
onpeaenaemble cornacHo 8.5.3 HacToALWMX HOPM;

8 - koadPunumMeHT, Bbluncasembln No opmyne

8=0,1+3a;6820,15. (M.16)

EE ‘

3pecb

Wmin - MUHMManbHbI MOMEHT conpoTueaeHnA (OTHOCVITeI'IbHO COBCTBEHHOM ocn, napanneanon
noAacy 6aI'IKVI) TaBpPOBOro ce4yeHnA, COCToALllero n3 cXatoro noAaca 6anku n NPUMbIKaOLWEro K Hemy

y4aCTKa CTEHKU BbICOTOM

a - war pebep KecTKocTHu.

PucyHok M.1 - Cxema 6anku c rubKoit cTeHKoM
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M.4.9 MonepeyHble pebpa *KeCcTKOCTU, CeYEHUA KOTOPbIX MPUHATLI HE MeHee yKa3aHHbIX B 8.5.9
HACTOALWMX HOPM, CledyeT PacCUMTbiBaTb Ha YCTOMUYMBOCTb KaK CTEPXKHM, caTble cunoi N,
onpegensemon no popmyne

roe Bce 0603HauYeHua cneagyeT NPMHUMATL Mo M.4.8 HACTOALLErO NPUNOIKEHUS.

3HaueHne N peKkoMeHAyeTCA MPUHMMATb PaBHbIM HE MEHee 3HAYeHWUA CcocpenoTOYeHHOM
HarpysKku, pacnonoxeHHou Hag pebpom.

PacuyeTHylo ANMHY CTEPXKHA cneayeT NPUHUMATb PaBHOM lef = hw(1 - B), HO He meHee 0,7 hy.

CMMMeETPUYHOE ABYCTOPOHHEE PebPO PEKOMEHAYETCA PACcCYMTbIBATh HA LEHTPA/NIbHOE CXKaTue,
OAHOCTOPOHHEE - HA BHELLEHTPEHHOE CXKaThe C IKCLEHTPUCUTETOM, PaBHbIM PACCTOAHUIO OT OCU
CTEHKM A0 LEHTPa TAMKECTU PACYETHOro CeYEHMA CTEPXKHSA.

B pacyeTHOe ceyeHMe CTEPKHA CAeayeT BKIOYaTb ceyeHme pebpa KeCTKOCTM M NOI0Chbl CTEHKM

ERTsees

LNPUHOWN ‘c Ka)KJ0M CTOPOHbI pebpa.

M.4.10 Pasmepbl ce4YeHU [ABYTaBpOBbIX 6anok ¢ TUMOKOW CTeHKOW U pebpamuy,
yaosneTsopawme ycnosuto (M.13), cnegyeT onpeaenatb No Gopmynam:

(M.18)

e —

3ddeKTMBHOE 3HAYEHNE PACYETHOrO CONPOTMBAEHUA CTann 6anku Ry ef cneayet onpeaenatb no
dopmyne

(M.19)

Mpu HeobXxoAMMOCTU C LeNblo yA0BNETBOPEHUA ycnoBuA (M.13) cneayeT yBennMumBaTb YUC/IO
pebep KEecTKOCTU UK TONLLMHY CTEHKM B OTCEKax 6askM, pacnosioXKEeHHbIX y onop.

Mpw BbIBOpE CTann cnepyeT BbINOAHATL ycnoBue Ry < Ryef.
M.5 Banku c neppopmMpoBaHHOM CTEHKOM

M.5.1 banku c neppopmnpoBaHHOM CTEHKOWN CneayeT NPOEeKTUPOBaTb M3 MPOKATHbIX ABYTaBPOB (2
| 20), KaK NpaBuW/IO, U3 CTa/IM C NPeaenom Tekydectn Ao 440 H/mm?2. CTeneHb pa3BUTUA NPOKATHOrO
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npoduna (oTHOWEHME BbICOTbI Pa3BUTOM HanKkM K BbICOTE MCXOAHOMO ABYTaBpa) PeKoMeHAayeTcA
npuHMMaTb < 1,5.

CBaprIe coegnHeHnA CTEHOK cnieayeT BbIMO/IHATL CTbIKOBbIM LLIBOM C NMOJZIHbIM MPOBAPOM.

PucyHok M.2 - Cxema y4acTKa 6ankm c neppopmupoBaHHOM CTEHKOM

M.5.2 PacyeT Ha npo4YyHOCTb 6anoK, nsrmbaembix B NAOCKOCTU CTEHKU (PUCYHOK M.2), cnepyeT

BbINOJIHATL NO GopmMynam:

ANA TOYEK, HAaXO4ALWMXCA B Yr1ax Bbipe3aHHbIX OTBEPCTUIM Ha paccTosiHuMM 0,5d oT ocun X - X,

(M.20)

ANA TOYEK, HAaXO4ALWMXCA HAZ YrNaMU Bblpe3aHHbIX OTBEPCTUI Ha paccToaHnn 0,5h oT ocu x - X,

(M.21)

(M.22)

roe M - n3rnbaowmini MOMEHT B cedeHnn banku;
Q - nonepeyHas cuna B ceyeHUn banku;
Qs - TO }Ke, Ha paccTosaHUK (¢ + s - 0,5a) oT onopbl (CM. pUCYHOK M.2);

Wi - cOBCTBEHHbI MOMEHT CONPOTUBAEHUA PAa3BUTOrO ABYTaBpa B ceYeHUn BanKku C OTBEPCTUEM
(ceyeHne HeTTO) OTHOCUTENIBHO OCU X - X;

Winax, Win - HaMb0onbWWA U HAUMEHDBLUMI MOMEHTbI CONPOTUB/IEHMA TABPOBOTO CEYEHMUA.

M.5.3 PacyeT Ha ycTOMuMBOCTb 6anNoOK cnepyeT BbINOAHATL COrnacHo TpebosaHuam 8.4.1
HaCTOALLMX HOPM; NMPU 3TOM FreoMeTpUYECKME XapaKTepUCTUKM Banok cneayeT BblYUCNATL ANA
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CeYeHuA c oTBepcTMeM. YCTOMUYMBOCTb H6anoK cneayeTt cymtatb obecneyeHHOW, ecnv BbINOJHEHbDI
TpeboBaHMA 8.4.4 1 8.4.5 HACTOALUNX HOPM.

M.5.4 B OMOpPHbIX CeYEHMAX CTeHKy 6anku npu hef/tw > 40 cnepyeT yKpennaTb pebpamwu
YKECTKOCTU M PaccYmUTbIBaTb COrnacHo TpeboBaHMAM 8.5.17 HACTOALLMX HOPM; NPU 3TOM Y ONOPHOro
cevyeHua cneayeT NPUHUMATL € 2 250 Mm (CM. pUCYHOK M.2).

M.5.5 B ceuyeHusix 6anKuM nNpu OTHOLIEHUWU ‘ UAM NPU HEBbINOAHEHUN

TpeboBaHuit 8.2.2 cneayeT ycTaHaBAMBATb pebpa }KeCcTKOCTU B COOTBETCTBUM C TpeboBaHMAMM 8.5.9
HaCTOALLMX HOPM.

CocpenoToyeHHble Tpy3bl cAedyeT pacrnonaratb TO/IbKO B CeYeHUsAX 6anku, He ocnabneHHbix
OTBEPCTUAMMU.

BbicOTa CTEHKM C)KATOro TaBPOBOrO CEYEHMA AOO0/KHA YAOBNETBOPATb TpeboBaHuam 7.3.2

HacToALWMX HopM, B popmyne (29) KoToporo cneayeT NPpUHUMaTb

M.5.6 Npu onpegeneHnn npornba 6anok c oTHoweHnem I/hes> 12 (rpe I - nponet 6ankun) MomeHT
NHepumMmn ceveHna 6ankm c oTBepcTMEM cneayeT YMHOXKaTb Ha KoadpduumeHT 0,95.

KnioueBble cnoBa: CTanbHble CTPOUTE/NIbHbIE KOHCTPYKLMWU 34aHUA U COOPYKEHWURN, ocobble
YCNOBMA 3KCMyaTaLMU CTaZibHbIX KOHCTPYKLMWA, pacyeTHble XapaKTepPUCTUKU MaTepuanioB U
coeanHeHun,  ¢bnaHueBble  coeAuMHeHMA,  dpe3epoBaHHble  TOpUbl,  HaNpPAXKEeHHO-
AedopmmnpoBaHHOE COCTOAAHME 3N1EMEHTOB, YNpyraa, ynpyro-niaacTMYyeckaa M NaacTUYecKas
paboTta, meToamMKa, YCTOMUYMBOCTb, MPOYHOCTb, KOIPPULMEHTDI, Y3/bl, CTEPKHU, LLEHTPANBHO-U
BHELLEHTPEHHO-CXKaTble, M3rnbaemble 3N1eMeHTbl, MPOEKTUPOBAHUE CTaNbHbIX KOHCTPYKLMUNA,
npefoTBPaALLEHME XPYMKOTO  Pa3pylleHMA, T[pynnbl  CTafbHbIX KOHCTPYKUMWA, 3N1EeMEeHTbI
KOHCTPYKLMIA, KOJMIOHHbI, CTOMKK, depMbl, CBA3M, MPOroHbl, 6anKkun, 6anKn KpaHOBbIX NyTeW,
JIUCTOBbIE KOHCTPYKUMM, BUCAYME KOHCTPYKLUMW, KOHCTPYKLMA OMNOP BO3AYLWHbIX JVHWUN
aNeKTponepenayn, OTKPbITbIX pacnpenenTenbHbiX YCTPOMUCTB U KOHTAKTHbIX CETEN TPaHCNOpPTa,
aHTEHHble COOPYKEHMUSA.

OINEYATKH
B CII 16.13330.2011 «CHulI I1-23-81* CtaabHble KOHCTPYKIIMID)

B kakom mecte Haneuartano JlomKHO OBITH
Ctp. 3, n. 4.2.2, 3-1 cTpoKa cBEpXy pa3zenoB 14 u 15 pasnenoB 16 u 17
Ctp. 4, 1.4.2.6, 6-1 cTpOKa CBEpPXY B cOOTBeTCTBHUH ¢ 13.4 B COOTBETCTBUU C 15.4
Ctp. 7, m. 5.5, 6-51 cTpOKa CBEpXy Tabmuie! 60 Tabmuip .3
Ctp. 11, 10-5 cTpoka cHU3Y pEenocpeaCTBEHHO HEIOCPEACTBEHHO

www.pkb-titan.ru N TATAH



Ctp. 31, 17-51 cTpoka cBepxy

Crtp. 41, . 9.1.1, 5-51 cTpoka cHU3Yy
Ctp. 42, 7-51 cTpOKa CHU3Y

Ctp. 55, m. 10.2.6, 5-1 cTpoKka cBepXy
Ctp. 66, 7-51 cTpOKa CBEPXY

Crp. 68, popmymsr (171) u (172)
Crp. 108, HOMEepa MyHKTOB

Ctp. 123, npumeyanwue k Tabumme B.7

Ctp. 125, Tabnuma I'.1, 4-1 rpada, mocueaHss|
CTpOKa

Ctp. 164, 15-s cTpoka cHU3Y

coryacHo Tabnune 75
TpeboBanuii 8.5.8 m 11.5.18
(cm. pasnen 6)
KPMIUIEKCHI
HIMPHUHOI 65t
(n/10%)2
16.3.10 m 16.3.11
o ¢popmynam paszaena 3

[IPK-56CT

o ykazanusim J1.4

corytacHo tabsune E. 1
TpeboBanuii 8.5.8 u Tabnme! E. 1
(cm. paznen 8)
KOMIIJIEKCHI
mupunoit 0,65t
(n/10%)?

18.3.10 m 18.3.11
o ¢popmyiam paszuena 6

[IDK-56CH****

0 ykazaHusm 6.4
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