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CIn 443.1325800.2019
pynna P09

cBofA nPABUN

MOCTbI C KOHCTPYKLUAMU U3 ANTIOMWHUEBbBLIX CIMJIABOB
NMPABUNA NMPOEKTUPOBAHUA
BRIDGES WITH ALUMINIUM ALLOY STRUCTURES. DESIGN RULES

MKC 11.040

[ata BBegeHnsa 2019-10-31

NMPEOUCNOBUE

CBepeHus o cBoge npaBun

1 UCIMONHNTEIb - ®epepanbHoe rocyaapcTBeHHoe BromkeTHoe obpa3oBaTenbHOe yupexaeHue Beicllero obpasoBaHus
"HaumoHanbHbIn nccnegosatenbckunii MOCKOBCKMI rocyAapCTBEHHBIN CTpouTenbHbIn yHuBepeuteT" (HUY MITCY)

2 BHECEH TexHu4eckum komuteTom no ctaHaaptusaumm TK 465 "CtpouTtenscTeo”

3 NMOAINOTOBINEH k ytBepxaeHuto [lenapTameHTOM rpagoCTPOUTENBHOM OEATENbHOCTU U apxuTekTypbl MuHuctepcTea
CTPOMTENBCTBA W XUNULLHO-KOMMYHarbHOro xo3ancrtea Poccunckon ®epepaumm (MuHcTpon Poccun)

4 YTBEPXOEH npukasom MuHUCTERCTBA CTROUTENLCTBA U KUMULLHO-KOMMYHaNbHOIro xo3sncTea __Poccuinckom
®denepaumm ot 30 anpens 2019 . N 251/np v BBeaeH B genctaune ¢ 31 oktabpsa 2019 r.

5 SAPEMMCTPUPOBAH ®enepanbHbiM areHTCTBOM MO TEXHUYECKOMY PErynnpoBaHunto n metponorum (PocctaHgapT)
6 BBEJEH BMNEPBbIE

B cnyyae nepecmompa (3aMeHbl) uniu OmMeHbl Hacmosiweao ceoda rpasurn coomeemcemeyrujee ygedomneHue bydem
onybrnukogaHo 8 ycmaHoereHHoM nopsidke. Coomeemcmsytoujasi UHbopMayusi, yeedoMIeHUe U MeKcmbl pa3Mewiaromcs
makxxe 8 UHGhopMayUOHHOU cucmeme obwezo rnob308aHus - Ha oghuyuansHoMm calime pa3pabomyuka (MuHcmpot Poccuu) 8
cemu MIHmepHem

BBEOEHUE
Hactosiwuin ceog npaBun paspaboTtaH B COOTBETCTBUM C dhedepanbHbiMu 3akoHamu oT 30 aekabps 2009 r. N 384-93

"TexHUYeckuin pernaMmeHT o 6esonacHOCTU 3aaHur 1 coopykeHmn”" n ot 22 nong 2008 . N 123-93 "TexHUYeckuin pernaMmeHT o
TpeboBaHuax noxapHon 6esonacHocTu".

Ceop npaBun paspaboTaH aBTOPCKUM KomnektMBoMm B cocTaBe: HWY MICY (pykoBogutenb paboT - O-p TeXH. Hayk
A.B.KopauH, kaHg. TexH. Hayk [1.[.KansipuH), 3AO LUHUNTMCK nm.H.M.MenbHukoBa (a-p TexH. Hayk FO.N.Kyduwun), UHUNCK
nm.B.A.KyuepeHko AO HUL "CTtpontenscTteo” (a-p TexH. Hayk U.1.Bedsikos, A-p TexH. Hayk [1.[.Odecckud), OO0 "HIML MAOU
"TpaHcnopTHble coopyxenus" (B.H.Kyxmur), AO LUHNUC HNLL "MocTbl" (kaHa. TexH. Hayk FO.B.Hosak, B.A.KoHornamos), 3A0O
"MeTakoH ueHTp" (O.A.Xoxr108a).
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1 OBJIACTb NPUMEHEHUA

Hactosawwun ceog npaBun pacrnpoCcTpaHAETCA Ha NpPOeKTunpoBaHMe HOBbIX N PEKOHCTPYUPyEeMbIX MOCTOBbIX coopy>|<eH|/|l7|,
npegHasHa4YeHHbIX A4 NponycKa newexonos.

2 HOPMATUBHbIE CCbITIKA

B HacTosiwem ceoge npaBuit NCNOJ1b30BaHbl HOPMATUBHbIE CCbIJIKM Ha crefywine JOKYMEHTbI:

[OCT 25.101-83 PacuyeTbl M ucnbiTaHUA Ha MNPOYHOCTb. MeTogbl cxemaTtusauum CriydamHbIX MPOLIECCOB HarpyXeHus
3NEeMEHTOB MaLUMH U KOHCTPYKLWA 1 CTaTUCTUYECKOro NpeacTaBneHns pesynsraToB

[OCT 4784-97 AntoMMHUIA 1 cnnasbl antoMuMHueBble gedopmmnpyemble. Mapkm

[OCT 7871-75 NMpoBonoka cBapo4Has N3 antoMMHUSA U antOMUHUEBLIX CMaBoB. TEXHUYECKMEe YCroBMS

FOCT 8617-81 (CT COB 3843-82, CT C3B 3844-82) Npochnnun npeccoBaHHbIE U3 artOMUHUS U antOMUHUEBLIX CMaBoB.
TexHu4yeckme ycnosus

FOCT 9128-2013 Cmecn acganbtoOeToHHble, nonnmepacdanstobeToHHble, acdanstobeToH, nonumepacdansTobeToH
ANsi aBTOMOOUIBbHBIX JOPOT M a3poApOMOB. TEXHUYECKME YCIOBUS

[OCT 10157-2016 AproH razoobpasHbIi 1 XUOKUA. TEXHUYECKUE YCIIOBUSA

FOCT 14806-80 [yroBas cBapka aniOMWHUS U aniOMWHUEBBLIX CMMaBOB B MHEPTHbIX rasax. CoeavHeHuWs CBapHbIE.
OCHOBHbIE TUMbI, KOHCTPYKTUBHbBIE 3NTEMEHTbI 1 pa3Mepbl

[OCT 17232-99 MNnnTbI 13 antoMUHUA U aniOMUHUEBBIX CNNABOB. TEXHWYECKNE YCNoBUA
FOCT 18482-79 Tpy6bl npeccoBaHHbIE U3 antOMUHUS U artOMUHUEBbLIX CMaBOB. TEXHUYECKNE YCINOBUS
[OCT 21631-76 JIucTbl U3 antoMUHNS 1 antOMUHWEBBIX CMaBoOB. TeXHUYeCcKMe yCrioBus
FOCT 21488-97 lMNMpyTkn npeccoBaHHbIE N3 aNtOMUHUA U aniOMUHUEBLIX CMaBoB. TeXHUYeCKMe yCrnoBums

FOCT 21778-81 (CT C3B 2045-79) Cuctema obecneyeHnsi TOHYHOCTM FEOMETPUYECKUX MApPaMETPOB B CTPOUTENLCTBE.
OCHOBHbIe NOOXeHNS

FOCT 21779-82 (CT C3B 2681-80) Cuctema obecneyeHusi TOHHOCTM FEOMETPUYECKUX MAPaMETPOB B CTPOUTENLCTBE.
TexHonornyeckne fonycku

FOCT 21780-2006 Cuctema obecnevyeHns TOHHOCTM reOMETPUYECKUX NapaMeTPOB B CTPOUTENbLCTBE. PacyeT ToHHOCTH

[OCT 23118-2012 KoHCTpyKumn cTanbHble cTponTenbHble. ObLLme TeEXHNYeCcKne yCroBus

[OCT 27751-2014 HapgexXHOCTb CTPOUTENBHbBIX KOHCTPYKLUMIA U OCHOBaHMI. OCHOBHbIE MOMOXEHUS

FOCT 30403-2012 KoHCTpyKumMmM cTpouTenbHble. MeToa UchbiTaHUsS Ha NOXapHY ONacHOCTb

FTOCT 32484.1-2013 (EN 14399-1:2005) BonToKOMNNEKTbl BbLICOKOMPOYHbIE ANA MNpeaBapuTENbHOrO  HaTsXKeHus
KOHCTPYKUMOHHbIe. Obwmne TpeboBaHuA

FTOCT 32484.3-2013 (EN 14399-3:2005) BonToKOMNNEKTbl BbLICOKOMPOYHbIE ANA NPEeABapUTENBHOIO  HaTAXKeHUs
KOHCTPYKUMOHHble. Cuctema HR - KOMNnekTbl WecTurpaHHbIX OOMNTOB U raek
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[TOCT 32484.5-2013 (EN 14399-5:2005) BonTokOMNNeKTbl BbICOKOMPOYHbIE ANA MNpeaBapuTENbHOr0 HaTsXeHus
KOHCTPYKUMOHHBIE. [nockne wanbbl

[OCT P 21.1101-2013 Cucrtema NpoekTHON AOKyMeHTauun ansa ctpouTenscTBa. OCHOBHble TpeboBaHMSA K NMPOEKTHOW M
pabo4yen JoKyMeHTaumm

FOCT P 51261-2017 YcTponcTBa ONopHbIE CTauMoHapHble peabunmutaumoHHble. Tunbl 1 TexHNn4Yeckue TpedoBaHms

FOCT P 53293-2009 lNMoxapHas onacHOCTb BewlecTs M MaTepuanoB. Martepuansl, BewecTBa U cpeacTBa OrHe3aLuThl.
NaoeHTndunkaums metogamm TepMUYECKOro aHanmsaa

[OCT P 53627-2009 lNMokpbITMe NONMMEPHOE TOHKOCIIONHOE NPOE3XKEN YacT MOCTOB. TEXHUYECKME YCNOBUS

FOCT P 53664-2009 bonTbl BbICOKOMPOYHbIE LUITMHOPUYECKME U KOHUYECKME AN MOCTOCTPOEHMUS. [aiikn u Wwanbbl K HUM.
TexHuyeckne ycnosus

[OCT P 56282-2014 lNMpodnnu npeccoBaHHbIE KPyNHOrabapuTHbIE CMMOLHbIE U3 antiOMUHUEBLIX CMIABOB. TexHUYeckue
ycnosus

FOCT P 57352-2016/EN 1090-3:2008 KOHCTpyKUMM anioMUHUEBLIE CTpoUTENbHbIE. OBLLIME TEXHUYECKNE YCIOBUS

CM 2.13130.2012 CucTtembl NpoTBONOXapHON 3awwmTel. ObecrneyeHne OrHECTOMKOCTM OOBEKTOB 3aLLUMThI (C UBMEHEHNEM
N 1)

CIM 4.13130.2013 CucTtembl NpoTMBOMNOXapHON 3awmTbl. OrpaHuyeHne pacnpocTpaHeHust noxapa Ha obObekTax 3almThbl.
TpeboBaHMsA K 0OBbEMHO-NNAHNPOBOYHBIM MU KOHCTPYKTUBHBIM pelleHnam (¢ uameHeHnem N 1)

CIM116.13330.2017 "CHul1 11-23-81* CTanbHble kOHCTPYKUuKN" (¢ nameHennem N 1)

CI120.13330.2016 "CHwuI1 2.01.07-85* Harpy3aku 1 Bo3genctansa” (¢ uameHeHmssmm N 1, N 2)

CI128.13330.2017 "CHwuI1 2.03.11-85 3awmTta cTpouTENbHBIX KOHCTPYKLMI OT koppo3nun” (Cc nameHeHvem N 1)

CI1 35.13330.2011 "CHwuI1 2.05.03-84* MocTbl 1 Tpy6bl" (¢ uameHeHuem N 1)

CI 79.13330.2012 "CHwuI 3.06.07-86 MocTbl 1 Tpy6bl. [NpaBuna obcnegoBaHuii 1 ucnbitTaHnii” (¢ uameHeHnsimm N 1, N 3,
4)

CI1 128.13330.2016 "CHwuI 2.03.06-85 AntoMuHMeBbIE KOHCTPYKLUN"

CIM1131.13330.2018 "CHul1 23-01-99* CtpouTtenbHasa knumaronorns”

CI _136.13330.2012 3paHuna un coopyxeHus. O6LWme NOoMnoXeHUs MPOEKTUPOBaHWS C Y4E€TOM LOCTYMHOCTM [Ans
ManomMobunbHbIX rpynn HaceneHus (c uameHeHnem N 1)

MpumeyarHve - lNpy nNoONb3oBaHWM HaCTOAWMM CBOAOM MpaBun LenecoobpasHo npoBepuTb AEeNCTBUME CCbINOYHbIX
OOKYMEHTOB B MH(OPMALMOHHOM cucTemMe O0OLWero nomnb3oBaHWs - Ha odmumanbHOM canTe denepanbHoro opraHa
WCMONMHUTENBHOW BnacTn B cdepe cTaHaapTu3aumm B ceT WHTEpHeT unm no exerogHomy MHGOPMaLMOHHOMY yKasaTento
"HaumoHanbHble cTaHgapTbl", KOTOPbLIN OMNyGMMKOBaAH MO COCTOSHUIO Ha 1 SAHBapsa TeKywero roga, M No BbiMyckam
eXeMeCsYHOro MHGOPMaUNOHHOIO yKasatens "HauuoHanbHble cTanHgapTbl” 3a Tekywui rod. Ecnu 3ameHeH CCbINTOYHbIN
OOKYMEHT, Ha KOTOpbI JaHa HeaaTMpoBaHHAasA CCbika, TO PEeKOMeHAYeTCsl WUCMOoNb30BaTb AENCTBYIOLLYI0O BEPCUIO 3TOro
OOKYMEHTa C Y4eTOM BCEX BHECEHHbIX B JAHHYIO BEPCUIO M3MEHEHUN. Ecnun 3amMeHeH CCbINOYHbIN JOKYMEHT, Ha KOTOpbIN JaHa
OaTUpoOBaHHas CCblfka, TO PEKOMEHOYETCA UCMONb30BaTbh BEPCUIO 3TOr0 AOKYMEHTa C yKa3aHHbIM BbilLEe ro0M YTBEPXKAEHUS
(MpuHsTUS). ECnn nocne yTBepXAeHWs HACTOSILLEro CBoAa NpaBui B CCbINMOYHbIA JOKYMEHT, HA KOTOPbIA JaHa OaTMpOBaHHas
CCblIflka, BHECEHO U3MEeHeHWe, 3aTparvBalollee MonoXeHwe, Ha KOTOpOe AdaHa CCblflika, TO 3TO MOMOoXeHWe pekomMeHayeTcd
NpuMeHsATb 6e3 yyeta JaHHOro U3MeHeHUs. Ecnv cChINoYHbIN JOKYMEHT OTMEHEH 6e3 3aMeHbI, TO NOMOXeHMEe, B KOTOPOM AaHa
CCbIrika Ha Hero, peKOMeHOyeTCs NPUMEHATb B YacTW, He 3aTparuBatoLLen 3Ty ccbiiky. CBedeHus1 0 0eNCTBUM CBOLOB NpaBwur
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uenecoobpasHo nposepuTs B PegepanbHoM MHDOPMaUnoHHOM poHae CTaHaapToB.

3 TEPMUHBbI U ONPEAENEHUA

B HacTosWwem cBofe npaBun NpMMeHeHbI criegyoume TepMnHbl C COOTBETCTBYOLLMMU onpeaeneHusaIMu:
3.1 amnnuTyaa HanpskeHUn: [onoBrHa BENUYNHBI pa3maxa Hanps>KeHWUN.

3.2 6e3onacHbIN CpPOK crnyX6bl: [lepnod BpeMeHW, Ha NPOTAXEHUN KOTOPOrO KOHCTPYKLMIO OLieHMBAOT Kak 6e3onacHo
PYHKLMOHMPYIOLLYIO C MPUEMINIEMON BEPOATHOCTLIO TOrO, YTO He BO3HWKHET paspylleHus BcneacTeme obpasoBaHus
YCTanoCTHbIX TPELLUH Npu NCMOoMNb30BaHUM MeToaa pacyeTa 6esonacHoro cpoka cryxobi.

3.3 rpynna anemeHTa: O6o03HayeHue, npuceanBaemMoe KOHKPETHOMY LUUKIMUMYECKU Harpy>XeHHOoMy 3anemMeHTy, OnAa Toro
4yTOObl MOKa3aThb, KaKyr KpuByto yCTaJ'IOCTHOIZ NPO4YHOCTN cCreayeTr wucnonb3oBaTb MNpPU pacydeTe 3J3TOro JdfemMeHTa Ha
BbIHOCJTNBOCTb.

3.4 pedopmMupyemMbie anOMuMHUEBble cnnaBbl: ANOMUWHMEBBLIE CMMaBbl, CMOCOOHbIE K (DOPMOU3MEHEHMIO MYyTEM
06paboTkM JaBneHneM, To eCTb MyTEM NPECCOBAHUA, IKCTPY3nUW, NPOKATKUN, KOBKU, LUTAMMOBKM.

3.5 ponsa noBpexpaemMocCTu: OTHOWeHMe KonnyecTBa LMKIOB Harpy>xeHua snemMeHTa KOHCTPYKUUW npu 3a4aHHON
amMnnnTyne HanpsXxeHuda B TedeHne 3adaHHOro nepuoaa akcnnyatauymm K gonroBe4HoCTU anemMeHTa KOHCTPYKUUK npu TOW Xe
amMnnnTyne HanpsaxeHu.

3.6 XUBYy4eCTb KOHCTPYKUUMU: CnocobHocTb KOHCTPYKUMN BbINOJTHATL YaCTUYHO UIN NOJNTHOCTbO CBOE d:)yHKLI,I/IOHaJ'IbHOG
Ha3Ha4eHne nocrie nospexaeHus.

3.7 UCTOPUA HAaNpPsAXXeHUA: HenpepblsHaﬂ XpoHonorn4yeckasa permcrtpaumna namepdaemMmoro NnBO BLIYNCIIAEMOrO N3MEHEHUS
HanpsaxXeHuna B onpep,eneHHon TOYKE KOHCTPYKUMN Ha NPOTAXEHUN 3aaHHOIo NpoMeXyTKa BpeMeHW.

3.8 KoadphbMUMEHT acMMMeTpUM LMKNa HanpskeHun: MuHMManbHOe HanpsiKeHue, pasgerneHHoe Ha MakcumarbHoe
HanpsbkeHne B UCTOPMU HaMpsbKEHUSI C MOCTOSIHHOW aMniuTyooW WUnvM B LUMKIE, MOMYYEHHOM M3 UCTOPWUM HanpshKeHus C
nepemMeHHOn aMnnmMTygoun.

3.9 KpuBasi ycTanocTHOM NPOYHOCTU: 3aBUCMMOCTb MEXOY aMNIUTYAOW HANPSHKEHUI U YACTIOM LIMKITOB Harpy>XeHust oo
YCTanoCTHOrO paspyLlleHnsi, Ucronb3yemasi Ans OLEHKW YCTaroCT KaTeropuin 3NeMeHTOB KOHCTPYKLMM M M3obpaxaemasi B
HacTosILLeM CBoAe NpaBus ¢ NlorapuMmyeckumm ocsiMu.

3.10 makcumanbHoe HanpsbkeHue: MakcumarnbHOe HanpsbkeHue B OCHOBHOM MaTtepuane B 30He npegnonaraemMoro
3apoXOeHNa YCTanoCTHOM TpeLlMHbl B Y3MOBbIX COEOUHEHUSIX, TaKOoW KaK KpOMKa Hapy>KHOW MOBEPXHOCTW CBapHOro LWsa B
YIMOBbIX COEQUHEHWSX SNIEMEHTOB 3aMKHYTbIX CEYEHUN, ANA KOTOPbIX M3BECTHa YCTanoCcTHas NPOYHOCTb, BblpaXeHHas vepes
aMnnuTyay HanpsKeHU B 30He BO3MOXHOIO paspyLUeHus.

3.1 nepemMeHHasa amMmnnutyaa: AMI'IJ'II/ITy,D,a, nepemMeHHaa OTHOCUTEIrlbHO WUCTOpPpUN HaNpsAXeHud, co,u,ep>|<au.|,e|7| bonee
OAHOW BESTMYUHbI NKa nmnbo ToYKK MUHUMYMa HanpaXeHua.

3.12 nuk HanpsbkeHus: [NepexonHas To4YKa, B KOTOPOW CKOPOCTb M3MEHEHUS HAMPSPKEHUS MEHSIETCS C MONOXUTENbHON Ha
oTpuLaTenbHyIo.

3.13 noacueT uuknos: pouecc npeobpasoBaHUa UCTOPUN HaNPSHXKEHWUS C NEPEMEHHON aMMnUTYAON B CMEKTP LMKIOB
HanpsbKeHU, Kaxkabli M3 KOTOPbIX MMEET OnpederneHHyld aMnnuTygy HanpsbkeHui, HanpuMmep MeTogoM  onpenerneHuvst
nocnefoBaTenbHOCTU yObIBaOLLMX NO pa3aMaxy HanpsiKeHW LUKIOB.

3.14 noctofiHHas amnnutyaa: AMNNMTYAA, NOCTOSIHHAsS OTHOCUTENbHO UCTOPUM HamMpsKeHWsl, B KOTOPOW HanpsbkeHue
NepUoANYECKN N3MEHSIETCA MEXAY NMOCTOSIHHLIMU BENIMYMHAMM MUKOB HAMNPSHKEHUS! Y BENMMYMHAMM MUHUMYMOB HanpsiKeHWs.

3.15 npepen BbIHOCNMBOCTU NpPU NOCTOAHHOM aMmnnuTtyge: [peaenbHoe 3Ha4YeHWe aMnnuMTyabl HanPsKeHWn uukna,
HWXKEe KOTOPOro He MpPOUCXOAWUT YCTanoCTHOrO MOBPEXAEHUA Martepvana npyv UCMbITAHUSIX C MOCTOSIHHOW amnnuTygown
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Harpy>xeHuA.

3.16 npegen noBpexaaemMocTu: I'Ipe,u,en, HWXXe KOTOpOoro amnnutyabl Haﬂpﬂ)l(eHVlI;l pacyeTHOro cnektpa MOXHO
NCKITIOYNTb N3 BbIYUCIIEHNA HAKOMIEHHOIo noBpeXxaeHuns.

3.17 pa3mMax HanpsXXeHus: Anre6pa|/|qe0|<aﬂ Pa3HOCTb MeXxAy NMUKOM HanpaxeHuna un TOYKOWM MUHUMYMa Hanps>XXeHua B
uuKne Haﬂpﬂ)i(eHVlﬁ.

3.18 pacueTHbIi cnekTp: Cymma Bcex CNeKTPOoB aMMnuTyA HanpshkeHWi, ucnosb3yemas npyu pacyete Ha BbIHOCIIMBOCTb.

3.19 cnekTp aMNNUTyA, HaNpsKeHUN (CNeKTp HanpsXkeHun): MNMcTorpaMmma 4acToTbl BO3HMKHOBEHWUS AN BCEX aMMIUTYL
HanpsKeHU pasnNMYHON BENMUYUHBI, PEFMCTPUPYEMAs UNW BbluMCTIieMas AN ONpeaerieHHOro HarpyXeHusl.

3.20 cpegHee HanpshkeHue: CpegHssa BenuuMHa anrebpanyeckon CyMMbl MakCUManbHOW M MWHMMAnbHOW BENWYUH
Hanps>KeHUs.

3.21 cpok cnyx6bl: KaneHgapHasi npooomKuTEenbHOCTb OT Hayana 3KChnyaTtauuyM MOCTOBOIO COOPYXEHUSI unu ee
BO30OHOBMEHUSI NOCNE PEKOHCTPYKLMU UMM PEMOHTA [0 nepexoaa B npefenbHOe COCTOSHUE.

3.22 cTaHAapTHLIM Npeaen BbIHOCMBOCTU: 3HaYeHe aMnNInTYdbl HANPSHKEHNS UMKNa C NOCTOAHHON amnnuTydon G,
AN onpeneneHHon rpynnbl 3NeMeHTOB NPy AONTOBEYHOCTU, COCTaBNSALLEN Nc =2. 106 LMKMNOB.

3.23 cymmupoBaHue ManHepa: CymMMnpoBaHMe MOBPEXOEHUA B MaTepuarne OT BCEro CnekTpa amMniuTyn HanpshkKeHuin
(pacyeTHOro cnektpa), OCHoBaHHOE Ha 3akoHe ManmrpeHa-MaiHepa.

3.24 TeopeTnyeckni KoappuLUNeHT KOHLeHTpauun HanpskeHUa: OTHOLIEHNE MexXay reOMeTPUYECKUM HanpsKeHNEM,
OLEeHMBAEMbIM Ha OCHOBaHWW NPEANoNoXeHNs O NMMHENHOM YNpPYroM NoBeAeHUn Matepuana, 1 HOMUHarNbHbIM HanpPspKEHNEM.

3.25 Touyka MUHMMYMa HanpspkeHuA: [lepexogHas TOYKa, B KOTOPOW CKOPOCTb M3MEHEHUSI HanpsikeHUs MEeHSIeTCs C
oTpULAaTENbHON Ha NONMOXUTENbHYIO.

3.26 ycrtanoctb: [lpouecc NOCTENEHHOrO HAaKOMMEHUs MNOBPEXAEHWA MaTepuana nod AeNcTBUeM nepeMeHHbIX
HanpPsKEHUIA, NPUBOAALLMX K MUBMEHEHUIO CBOMCTB, 06Pa30BaHNIO U Pa3BUTUIO TPELLMH U paspyLLEHUIO.

3.27 ycTanocTtHas 4onroBe4HoCcTb: Cpok criy0bl 4O pa3pyLUEHMs!, BbIPAXEHHbIN B YMCHE LUKIOB BO3AENCTBUS Harpysku
C MOCTOSAHHOW aMMANTYAOMN.

3.28 ycTanoctHasa Harpy3ka: COBOKYMHOCTb TUMOBBIX CryYaiHbIX HArpy>XeHWi, XapakTepusyloLmMXcsl NONOXEHNEM UK
nepemMeLleHeM BO3AENCTBUIA, U3MEHEHUEM UX MHTEHCMBHOCTU M YacTOThl M NOCNEeA0BaTeNlbHOCTHI0 BO3HUKHOBEHNSI.

3.29 uukn HanpskeHun: YacTb MUCTOPUN HAMPSKEHUS C MOCTOSHHOW aMMIMTYL4OW, A€ HanpsbkeHUe HaydnmHaeTcs U
3aKaH4YMBaETCA Ha OOHOWN U TOWM e BEMUYMHE, HO NPV STOM MPOXOAUT Yepe3 OAMH MUK HaMnpsKEHUs U O4HY TOYKY MUHMMyMa
HanpsbkeHus (B Nobon nocrnegoBaTenbHOCTM). Takke ocobas 4acTb UCTOPUMM HamnpshKEHWUs C NepeMeHHOW amnnauTyaon,
onpegensiemasi C NTOMOLLbIO MeToAa NofcyeTa LUKMOB.

3.30 adpcpekTMBHOE HanpsikeHue: HoMuMHanbHOE HanpsHkKeHWe, YMHOXEHHOE Ha COOTBETCTBYIOLMA reOMETPUYECKUn
KO3(pPULMEHT KOHLUEHTPALUMM HanpsKeHUs Kg, ONS y4eTa TOMNbKO TeX reOMeTpUYEeCcKUX U3MEHEHUIN NOMepeyHOro ceyeHus,

KOTOpble He Obinn Y4YTEeHbl B KJ'IaCCI/I(*)I/IKaLI,VII/I onpenerieHHoro arneMeHTa KOHCTPYyKUnn.

4 O6O3HAYEHUA

B HacTosiwem ceoge npasun npuMeHeHbl crneagyruiyne 0003Ha4eHus:

A - Mnowagb ceveHus bpyTTo;
Ay - Nnowaib ce4eHnst packocoB;
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4, - NnoLiaab cevYeHns BETBMU;
Af - Nnowaab ceyeHus Nonkum (nosca);
A, - MNoLWaab CeYEHUS HETTO;
D - pa3mMep YTOMLEHUS;
D, - BENUYMHa YCTanoCTHOro NoBpexXaeHns, BbluMcnsemas ansi pacdeTHOro cpoka
Cnyxo6bl;
Dy, - 3aflaHHbIN Npeaen BeNnYnHbl yCTanoCTHOrO NOBPEXAEHNS;
m
E - MOAYINb yNpyrocTu;
F - cuna;
I, - MOMEHT UHEPLUN CeYEeHNsI BETBM;
If - MOMEHT MHepuun nosica 6ankm oTHOCUTENbHO COBCTBEHHON OCK;
1,. 1, - MOMEHTbI MHEPLUKN CevYeHUs nosica U packoca gepmbl;
m H
I, - MOMEHT MHepLMM ceveHns nonepeyvHoro pebpa;
1, - MOMEHT MHepLUunn ceveHns npoaonsHoro pebpa;
I, - MOMEHT MHepunn ceveHns pebpa >KeCTKOCTU, MaHKK;
I, - MOMEHT nHepuun Npyu cBoOGOAHOM KpydeHUn Banku;
1.1 - MOMEHTbI MHEPLMU CeYEHMS BPYTTO OTHOCUTENBHO OCEN X-X U Y-y COOTBETCTBEHHO;
X’ y
I T - TO e, CE4YEHUs HETTO;
xn’ “yn
I - CEKTOpMArbHbIA MOMEHT MHEPLIM CEYEHNS;
[
L - ONHa NponeTa,;
K - TeopeTn4ecknn KO3IPULNEHT KOHLEHTPALMU HaMNPSXKEHWS;
(e}
Ky - KONMUYECTBO CTAHAAPTHbIX OTKIMOHEHWI OT CpeaHel NPOrHO3MpPyeMO UHTEHCUBHOCTH
Harpysku;
Ky - KONMYEeCTBO CTaHO4aPTHbIX OTKNOHEHWI OT CpeaHero NporHo3npyemoro Konn4ecTaa
LIMKIOB Harpysku;
M - MOMEHT, U3rnbatoLLnii MOMEHT;
M. M - MOMEHTbI OTHOCUTEMNBHO OCEN X-X U Y-y COOTBETCTBEHHO;
X y
N - KONNYECTBO LMKIOB HarpyxeHus;
N, - ycunme B OHOW BETBU KOMOHHbI;
N, - KONMYecTBO UMKoB (2:106 ), cooTBETCTBYIOLLIEE CTAHAAPTHOMY npeaeny
BbIHOCINMBOCTY;
Np - KOnM4ecTBo UmMKnoB (5-106 ), cooTBeTCTBYIOLLIEE NPeaeny BbIHOCITUBOCTM NpU
NOCTOSIHHON amnnuTyae;
N; - NOMNrOBEYHOCTL NPY aMmnnnTyae HanpsXxeHns G, ;
N, - konm4yecTBo umknoB (108 ), cooTBeTCTBYlOLLEE Npeaeny NoBpPeXaaeMocTy;
Ng - CYMMapHO€e KONMUYeCTBO LMKIOB Harpy>XeHus;
N - Npo4onbHas cuna;
z
Q - monepeyHas cuna, cuna casura;
Qf - YCNoBHadA nonepeyHas cuna anst cCoeanHUTErNbHbIX 3NIEMEHTOB;
c
0, - YCrOBHasd nonepeyHasi cuna B CUCTEME NIaHOK, PacnosiOKEeHHbIX B OOHOW MIOCKOCTY;
R - pacyeTHOe conpoTMBNEHWE antoMUHUEBOIO CrfaBa pacTsaXeHuto, cxaTuio, narnoy;

- pacyeTHOe COMPOTUBIIEHNE PACTHKEHUIO BbICOKOMPOYHbLIX BOMTOB;
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Ry,
R, - pacyeTHOe conpoTuUBNEHWE CMATUIO BOMNTOBBLIX COEANHEHUI;
p
R, - pacyeTHOEe COMnpOTUBIEHME Cpedy BONTOB;
Ay
Ry, - pacyeTHOe CoMpOoTUBIIEHNE pacTSAXKeHMI0 BONTOB;
R, - pacyeTHOe COnpOTMBIEHWE antoOMUHUEBOTO CNaBa CMATUIO MPU NAOTHOM KacaHWu;
p
R - pacyeTHoe ConpoTMUBIIEHUE antoMUHNEBOrO CrfiaBa TOpLLEBOMY CMATUIO (Npr
P HanM4YnM NPUroHKN);
R, - pacyeTHOe CONpOTUBIEHWE PACTSXKEHUIO antoMUHUEBOTO CMNaBa Bhbille npegena
P TeKy4ecTy;
R - pacyeTHOe COMpPOTUBIIEHUE CMATUIO 3aKMNENOYHbIX COeAUHEHUI;
p
R - pacyeTHOe ConpoTMBIEHWE CPe3Y 3aKmnenok;
rs
R - pacyeTHOe COnpoTUBIEHME antoMUHUEBOTO CNnaBa CaBury;
S
Ry, - pacyeTHOe COMpPOTUBIIEHUE PACTSXEHMIO antOMUHUEBOIO Crnasa B HanpasneHum
TONLLMHBI NpeccoBaHHOro nonydabpukara;
R, - HOpMaTMBHOE COMNPOTUBIIEHME antOMUHNEBOIO Crasa paspbiBy, paBHOe
n
MUHVMasIbHOMY 3HAY€eHUI0 BPEMEHHOIO COMPOTUBIIEHUA Gy MO CTaHAapTam U
TEXHUYECKMM YCMOBUSIM Ha antOMUHNI;
R - pacyeTHOe COnpOTUBIEHWE CTIKOBbIX CBAPHbLIX COEANHEHWUI PACTSXEHMIO, CXKaTuI,
w
narnoby;
R y - pacyeTHOe CoMpOTUBIIEHUE YINOBbIX LLBOB Cpe3y No MeTanny LWea;
W,
R - pacyeTHOe COonpOTUBIEHME CTbIKOBbLIX CBapHbIX COEANHEHUI COBUTY;
ws
R - pacyeTHOe ConpoTUBMEHNE COEANHEHNA NPYN KOHTAaKTHOM POMIMKOBOMW CBapKe;
wsm
R - pacyeTHoe ConpoTMBIIEHUE antoOMUHNEBOTO CMflaBa B OKOMOLLOBHOW 30HE;
wz
R - pacyeTHOEe COMPOTUBIIEHNE CTBIKOBbIX W HAaXNECTOYHbIX CBApHbIX COEOUHEHUI COBUTY;
wzs
R - HOpMaTMBHOE COMNPOTUBIIEHME antOMUHNEBOrO CrfaBea, paBHoe
yn
MWHUMAIbHOMY 3Ha4Y€HUIO YCIIOBHOIO npeaena Teky4ectn G, No
CTaHAapTaM U TEXHUYECKUM YCIOBUSIM Ha anioMUHWN;
S - CTaTU4ECKUIA MOMEHT CeYeHnst BpPYTTO OTHOCUTENBHO HENTPANbLHON OCK;
T; - pacyeTHbIN CPOK Cryx0bl;
T - 6e3onacHbI CPOK CryXObl;
W, - MOMEHT COMpPOTMBMEHUS CeYeHUs Ans Haubonee cxxaToro BOMOKHa;
w. W - MOMEHTbI CONMPOTUBIIEHNSI CEYEHNS1 OBPYTTO OTHOCUTENBHO OCEN X-X U Y-y
x b
Y COOTBETCTBEHHO;
w. W - MOMEHTbI COMPOTUBMNEHMNS CEYEHUSA HETTO OTHOCUTENBHO OCEN X-X U Y-y
xn’ n
7 COOTBETCTBEHHO;
Z - hakTU4eCcKnin KOIPPULMEHT HAAEXKHOCTM MO BbIHOCIMBOCTY;
[Z] - Jonyckaemblin KO3(PULUNEHT HAAEXHOCTM NO BbIHOCIIUBOCTY;
b - LUMPWHa;
bef - pacyeTHas LWMpMHa cBeca MNorkn (NosicHoro NucTa);
b - LUMpVHA BbICTyNawLLlel Yactu pebpa, ceeca;
»
d - Qnametp oTBepcTua 6onTa;
d, - Hapy>XHbl AuameTp CTepxHsi 6onTa;
e - 3KCLIEHTPUCUTET CUrbl;

- nNporuno;
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h - BbICOTQ;

- pacyeTHas BbICOTa CTEHKM;
hor P
h - BbICOTa CTEHKW;
w
i - pagnyc MHEPLUMU CEYEHUS;
i - HAUMEHbLLMIN PaanyCc MHEPLIMN CEYEHMS;
min
i iy - pagmnycbl MHEPLUMM CEYEHNSI OTHOCUTENBHO OCeM X-X U Y-y COOTBETCTBEHHO;
x b
k . - KaTeT YrmnoBoro LUB3;
/ - ANVHA, NPONET, PacCTosHUE;
)i - ONVHA CTOWKW, KOMOHHbI, PACMOPKY;
C
1 - ANvHa packoca;
lef - pacyeTHas OnuHa;
/ - ANvHa naHenu nosica epMbl UMK KOMOHHBI;
m
/ - pacyeTHas ANnHa CBapHOIo LUBA;
w
1.1 - pacyeTHble ANWHbI ANIeMeHTa B NNOCKOCTAX, NePneHANKYNAPHBIX OCAM X-X U Y-y
x b
Y COOTBETCTBEHHO;
m - nokasaTerb CTeNeHW pacyeTHOI KPUBOM ycTanocTHoi npodHocTn log Ac —log;
m - BENM4MHA m AN pacyeTHON KPUBOW YCTanocTM Npu j7 < 5. 106 LIMKIOB;
m, - BENMYMHa m Ans pacHeTHOM KPUBOM yCTanocTm npu 5.10% « N < 108 Lmkros;
m, - OTHOCUTENbHbIN SKCLEHTPUCUTET;
My - MPUBEAEHHbIV OTHOCUTENbHbIA 3KCLLEHTPUCUTET; Mo =MM, ;M = Ea/WC ;
n; - KONMWYECTBO LIMKIOB Harpy>XeHusi C aMninTyo Hanpskenus G, ;
r - KO3(hPMLUMEHT aCUMMETPUN LIMKNa HanPSXXeHW;
t - TONWMHA;
¢ - TonwmHa pebpa;
P
I3 - TOMNLUMHA CTEHKW;
w
B 7 - KO3 PULMEHT ANa pacyeTa yrnoBoro Wwea no MeTanny LBea;
Yp - KO3 PULIMEHT yCcnoBuii paboTbl OONTOBOrO COEAMHEHNS;
Y - KO3(PPULMEHT YCNOBUIA paboThl;
C
YEy - KOIPPULMEHT HAOEXKHOCTU ANs YCTANOCTHbLIX Harpys3ok;
Yom - KO3 PULIMEHT HAZEXKHOCTM NO MaTepuany;
Ymr - KO3 PULMEHT HAOEXKHOCTN MO KAa4eCTBY U3rOTOBIEHMS KOHCTPYKLWIA;
¥ - KOA(PPUUMEHT HAOEXKHOCTU MO OTBETCTBEHHOCTY;
n
Y o - KO3 PMLUMEHT HaJEXHOCTU MO KayecTBy COeaUHEHWI;
Y, - KOAPPULMEHT BNUAHNS N3MEHEHUS TEMNepaTyphbl;
y - KO3 PULIMEHT HAOEXHOCTN B pacyeTax Nno BPEMEHHOMY COMPOTUBIEHMIO;
u
n - KOA(hPULUMEHT BAUAHUA (POPMbI CEHEHUS;
A

- bkocT; A=y /i ;

- YyCnoBHas rmbKocCTb;

[okyMeHT coxpaHeH ¢ noptana docs.cntd.ru — anekTpoHHoro coHaa us 6onee 25 000 000 HopMaTUBHO-NPABOBbLIX U HOPMATUBHO-TEXHUYECKUX JOKYMEHTOB


http://docs.cntd.ru/

CIM 443.1325800.2019 MocCTbl C KOHCTPYKUMAMU U3 antoMUHUEBbIX CNnaBoB. MpaBuna NnpoekTMpoBaHus CTtpaHnua 9
Ce00 npasun om 30 anpensa 2019 e. Ne 443.1325800.2019

A
Xb - yCnoBHas rmbKOCTb OTAENbHOWN BETBY;
Ao ” - NpuBeAeHHasa rMHKOCTb CTEPXKHSI CKBO3HOMO CEYEHWS;
>"ef - yCnoBHas npvBeaeHHasi ’MbKOCTb CTEPXKHS CKBO3HOMO CEYEHWs; Ief =7“ef‘/R/E ;
kf - yCrnoBHas rmbkocTb cBeca Nosca; 7‘f :(bef /tf )ﬂ/R/E ;
Xfl - yCrnoBHas rmbkoCTb CBECOB C yToneHnem (bynsbon);
" - NpegernbHas rmMbKoCTb;
u
N 5 - ycnoBHas rubKocTb cxxartoro nosica 6anku;
u.
X P - NpegernbHas ycnoBHas rmMbkocTb cBeca nosica (MOsICHOro NncTa);
U
Ay - YCNOBHas rMBKOCTb CTEHKY; }sz(hef/tw)ﬂlR/E ;
- pacyeTHble TMBKOCTU aNeMeHTa B MIIOCKOCTSX, NEPNEHANKYNAPHBIX OCSAM X-X U -
X
7 COOTBETCTBEHHO;
1) - k03 pumumeHT NMyaccoHa (monepeyHor gecdopmauun);
p - pagnyc;
0] - K09 PUUMEHT YCTONUYNBOCTU NPU LEHTPANTbHOM CXaTuu;
o - KO3 PULMEHT YCTONUMBOCTU Mpu n3rnbe;
¢ - KO3(PPMLMEHT YCTONYMBOCTU NPU CXKATUKN C U3rMbowm;
e
¢ - KO3PPULIMEHT YCTONUMBOCTU MPU CXKATUU C U3rMOOM B iBYX MIOCKOCTSX;
exy
Ox(y) - KO3(P(PMLMEHT YCTONUMBOCTIN NPU CXKATUMK;
S - npegern BeIHOCNMBOCTY NpY NynbcupytoweMm uukne r =0;
G0 - YCINOBHbIV Npefen Teky4yecTn Mmatepuvana;
G - npeaen BbIHOCANBOCTY NPY CUMMETPUYHOM LinKne 7 =-1
op - BPEMEHHOE COMPOTMBMNEHNE MaTepuana;
o1 - npegen Teky4yecTu matepuana;
c, - aMnnMTyaa HOMUHANbHOrO HOPMAarnbHOrO HaNPsHKEHNS;
Sp - npegern BeIHOCNMBOCTM NPW MNOCTOSIHHOW amMnnnuTyae;
o, - Npegen noBpexaaemMocTy;
Gloc - MECTHOE HanpsiKeHue;
o - cpefHee HOMUHaNbHOE HopMaribHOe HanpsbkeHue;
m
Omax O - MakCcMMarbHasi 1 MUHUMarnbHasi BENUYUHbBI NepeMeHHbIX HanpsbkeHWn B LMKNe
’ min
HarpyxeHus;
o, - CTaHAapTHBbIV Npeaen BbIHOCAMBOCTU Npu 2-106 Luknax no HopMasribHOMY
HanpPsHXeHIO;
o - HanpsbkeHve B CBapHOM coeanHeHUn oT u3rnba;
w
.. G - HOpMarnbHbIe HaMPSXXeHUs, NapannenbHble OCAM X-X U Y-y COOTBETCTBEHHO;
X’ y
T - KacaTernbHOoe HanpsPKeHUe;
T - HanpsbkeHve B CBapHOM COeAMHEeHUM OT cpesa.
w
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5 OCHOBHBbBIE NMONOXEHUA
5.1 OBLLUUE YKA3AHUA

5.1.1 KOHCTPYKLMM MOCTOB U3 aritOMUHUEBBIX CMaBOB PEKOMEHAYETCS NPUMEHSATb:

npun HeobXOAMMOCTU CHUXEHMS Harpy3oK Ha OCHOBaHWA;

npu HeO6XO,D,VIMOCTVI COXpaHeHuA NPOYHOCTHbIX CBOWCTB Npn HU3KNX Temnepartypax;,

B LieNniAaxX noBbIlLEHNA KOppO3I/IOHHOIZ CTOWMKOCTU HeCyLKnXx areMeHToOB MOCTOB;

B Lenax obecneyeHnss NoBbILLEHHbIX APXUTEKTYPHbIX Tpe6OBaHVII7I;

B LieNniAaX COKpalleHna CpOKOB MOHTaXa KOHCprKLI,I/II7|;

- Npn PEKOHCTPYKUMN - B Lendax obneryeHms MOCTOBOro MOMOTHA U yBENMNYEHNA 3a CHET 3TOro nonesHom Harpys3kum Ha
cyulecTesyrolime MOoCThbl.

5.1.2 Tpn NpoOEKTMPOBaHUMN HOBbIX U PEKOHCTPYKLUKN CYLLECTBYIOLUX MOCTOB C MPUMEHEHMEM antOMUHWEBLIX CMiaBOB
cneayeT BbiNonHATL TpeboBaHma CI1 35.13330 1 yunTbiBaTb OFHECTOMKOCTb HECYLLMX KOHCTPYKLMI, a Takke obecnevmBatb NX
orHesawuTy B coorBetcTBmm ¢ CIM 2.13130.

5.1.3 Heobxoammo npegycmaTpmBaTh UCMOMb30BaHNE MaTepuarnoB W AeTanen, oTBevarolmx TpeboBaHMAM HaCTOSLLLErO
ceoga npaswun, CI 35.13330, CIM 128.13330. He ponyckaeTca npegycmatpuBaTbh B MPOEKTHOM U pabovern JOKyMeHTaumMu Ha
CTPOUTENBCTBO N PEKOHCTPYKLIMIO COOPYXXEHWUI MOBBILIEHHOrO M HOPMAarbHOIO YPOBHEW OTBETCTBEHHOCTU, a TaKke npu
CTPOUTENBCTBE M 3KCMIyaTauum ocobo OnacHbIX, TEXHUYECKU CITOXHBIX U YHUKaNbHbIX OOBEKTOB MCMOMNb30BaHME B HECYLLNX
3aneMeHTax ObIBLUMX B yNOTPeOneHnn MeTannoKOHCTPYKLIMA.

5.1.4 OCHOBHblE TEXHUYECKME pEeLUeHUs OOMKHbl obecneynBaTb MPOEKTHbIA CPOK CMYXObl MPOMETHLIX CTPOEHUA U3
antoMMHMEBLIX CMABOB, KOTOPLIN NPUHMMAaETCA Ans newexogHbix moctoB 70 net npu nponetax go 60 m u 100 net npwu
nponetax 60 m 1 6onee.

5.1.5 Mpy PEKOHCTPYKLMWU MPONETHbIX CTPOEHW U3 antoMWUHWEBBLIX CMMaBOB (MMM MOCTOB M3 JOObIX MaTepuarnioB C
NPYMEHEHVNEM 3MIEMEHTOB U3 anioMUHMEBBIX CMTABOB) CrieAyeT yYUTbIBaTb UX PM3MYECKOE COCTOSIHWE MOCIE ero OLEHKU Mo
pesyrnbratam o6crnefoBaHusl, BbINOMIHEHHOMO NPOMUIBHOM OpraHM3auueit, a Takke rpy3onoabeMHOCTb, NPOAOIKUTENbHOCTb U
PEXMM SKCNIyaTaumm CoOOpY>KEHUIN NOCNe PEKOHCTPYKLIMN.

5.1.6 He gonyckaetcsa HeI'IOCpe,CI,CTBeHHbIVI KOHTaKT Mexay alntoMUHMEBbIM CnjlaBOM W CTalnblo, YYryHOM wWnn
xene3obeToHOM. B MecTax BO3MOXHOIO KOHTaKTa AOMKHbI ObITb BBEAEHDI n3onuvpytouime npoknagku.

5.1.7 B 060CHOBaHHbIX Ccryvasx Ans nogbema u crnycka ¢ NeLwexogHoro MocTa 4onycKaeTcsl YCTPOMCTBO 3CKanaTopoB MUiv
nndTOB, a Ha NPONETHOM CTPOEHMUU - BETYLLIX OPOXKEK.

I'IpV| OTCYTCTBMM NaHOYCOB UMK CpeacCTB MeXaHUYeCKoro noabemMa-criyCcka cregyet npegycmartpuBatb yCTpOVICTBO BOOINb
NecCTHUL HaknaaHblX NnaHOyCcoB OJ1A KONMACOK.

5.2 PACNONOXXEHUE MOCTOB

5.2.1 Bblbop mecTa nepexoga, NMornoXeHWe COOPYXeHMs B nnaHe u npodwune, pa3byBKy MOCTOB Ha MpoOneTbl crnegyet
NpoBOAWTL B COOTBETCTBMU C NyHkTamm 5.5-5.7 CI1 35.13330.2011.

5.3 OCHOBHbIE TPEBOBAHUA K KOHCTPYKLIUAM

5.3.1 KOHCTPYKTUBHbIE, apXUTEKTYpPHbIE U OOBEMHO-NNAaHUPOBOYHbIE PELUEHUS MOCTOBBLIX COOPYXKEHUI C KOHCTPYKLMUSIMM
13 arntoMUHMEBBLIX CMMAaBOB MPU CTPOUTENLCTBE, PEKOHCTPYKLUMM U TEKyLLeM COAepXaHWM B Nepuop 3KchnyaTaumu OOMKHbI
ObITb 3aNpPOEKTUPOBaHbI B COOTBETCTBUM C TpeboBaHMammu CI1 35.13330.
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5.3.2 Tvn MOCTOBbIX COOPY>XEHUN (OTKPbITbIE, 3aKpbITble OT aTMOCHEpPHbIX BO3AEMNCTBUN) crnieqyeT onpeaensiTs B cocTaBe
apXUTEKTYPHO-NNAHNPOBOYHbLIX PANOHOB pasMeLLeHNS.

5.3.3 lNpoekTHaa OOKyMeHTaums AomkHa cogepxatb TpeboBaHUA Mo yCcTaHOBKE AedOPMAaLUNOHHBIX YCTPONCTB C y4ETOM
CTENEeHN roTOBHOCTN COOPYXEHUSI 1 TemnepaTtypbl Bo3ayxa (KOHCTPYKUMW) BO BpeMs 3aMblKaHUSA, a Takke Mepornpuatui no
3alUnTe KOHTAKTOB MMM HedonyLlleHuto obpasoBaHWsl ranbBaHMYECKOW napbl "cTanb - antoMuMHUMRK', NO 3awmTe y4acTKOB
antOMUHUEBBIX KOHCTPYKLMIN, KOHTAKTUPYIOLLMX C BETOHOM.

5.3.4 B pabounx yepTtexkax KOHCTPYKLMI U B AOKYMEHTALMM Ha 3aKka3 MaTepuanoB HEOO6X0AMMO yKasbiBaTb:

MapKu antoMUHUEBDBIX CNy1aBoB C 0003HaYEeHNEM NX COCTOSAHUSA U AOMOSNTHUTENbHbIE Tpe6OBaHVIF| K HUM;

cnocob BbINOMHEHMS COeaUHEHMIA, TUN (CNOcob) cBapky;

Knaccbl NPO4YHOCTU U TOYHOCTU oonToB;

- nNpun uncnonb3oBaHUn oonTtoB C KOHTPONMMPYEMbIM HatsaAXeHnem - ycunue npenBaputeribHOro HataxeHua u cnocob
KOHTPONA HaTAXeHnA oonTa;

- cnocob NnoAroToOBKN KOHTAKTHbIX FIOBerHOCTeIZ anda (*)pI/IKLI,I/IOHHbIX coeuHeHun;

- pacnonoxeHne n pa3Mmepbl CBApPHbIX, OONTOBLIX U d)pVIKLI,I/IOHHbIX COedNHEHUN C YKa3aHneMm BbINOJTHEHUA UX B 3aBOOACKUX
U MOHTaXHbIX YCITOBUAX U, Npn HeobXxoQMMOCTM, NOCNeaoBaTeNbHOCTL HANOXEHNS LLBOB U YCTaHOBKU oonToB;

- cnocobbl n o6Lem KOHTPOIA Ka4vecTBa Npu U3rotoBlieHUN N MOHTaXe;
- Tpe6OBaHVIFI K 3aunTte KOHCprKLIMVI oT O6pa3OBaHMFI ranbBaHN4eCKMX nap.

5.4 TABAPUTDbI

5.4.1 TlabapuTbl NPUBAMKEHNA KOHCTPYKUMIA MNPOEKTUPYEMBIX COOPYXEHUA ONA  MNewwexodHblX MOCTOB  AOMXKHbI
cooTBeTcTBOBaTh nonoxeHunsam CI1 35.13330.

5.4.2 CobogHyto Ans npoxofa LUMPUHY NPOXOXKeW YacTu newexogHbiX MOCTOB crieflyeT HasHayaTb MCXOAst U3 pacyeTHON
NepcrnekTMBHON MHTEHCMBHOCTU [ABWXEHUS NeLexofoB B 4ac MWK, HO He MeHee 3 M (B CTECHEHHbIX YCroBUAX MO
COrMacoBaHUIO C 3aKa34yMKoM AOMyCKaeTcs WupuHa 2,25 m).

5.4.3 lWUnpnHyY NeCTHUYHbIX CXOO0B NO KOHL.@aM MOCTOB crieayeT NpUHUMaTb UCXOAA U3 UX CPpedHen pacyeTHOW NpOoMyCKHON
cnocobHocTu. Mpu BbicoTe HackinM NoaxonoB Gonee 4 M HeobxoouMO npedycMaTpuBaTb MECTHUYHbIE CXOAbl LUMPUHOW He
meHee 0,75 m.

5.4.4 CpenHiol0 pacyeTHYI0 MPOMYCKHYK CMOCOBHOCTb B Yac MUK 1 M LUMPUHBLI MPOXOXUX YacTEN N NECTHUYHBIX CXOO0B
cnepyet npyHMMaTb He MeHee 2000 yvern./u.

545 CymmapHaﬂ WMpUHa necTtHuy, 1 naHgycoB, KaK npaBuniio, OO0 KHa ObITb HE MeHee LLNPUHDbI npoxo>i<e|7| 4YacTn MOCTa, a
npu coBMeLeHnn necTHny, n naHgycoB Ha cnycke (I'IO,EI,'beME) - H& MeHee MNOJTOBMHbI LWNPWHbI 14 KaXXO0ro tmna cxoaa.

5.4.6 CTyneHun necTHUL, JOMXHbI MMETb pa3mepbl He MeHee 14X 32 cMm € KonNuYecTBOM KX B Maplue He 6oree 15 (BbicoTa
CcTyneHen He Gonee 16 cm).

5.5 PACYET MOCTOB HA BO3EANCTBUE BOOHOIO U BETPOBOI'O NOTOKOB

5.5.1 PacyeT MOCTOB 13 antOMUHMEBLIX CMNaBOB Ha BO3OENCTBME BOAHOIO NMOTOKA CrieayeT BbIMNOMHATL B COOTBETCTBUM C
yKkasaHuamu nyHktos 5.25-5.34 CI1 35.13330.2011.

5.5.2 A3poavHaMMYecKyld YCTOMYMBOCTb KOHCTPYKLMIA MOCTOB W3 asiiOMUHUEBBLIX CMNMaBOB W MPUHATME Mep Mo
obecrneyeHnto Haunyylero obTekaHns BETPOBLIM MOTOKOM ClEAyeT OCYLUECTBNATL B COOTBETCTBUM C yKasaHUAMMW MYHKTOB
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5.48, 6.24 CI1 35.13330.2011.

5.5.3 KoadhpumumeHT AMHAMUYHOCTM Ansi BETPOBOW Harpysku crnegyeT onpefensatb B COOTBETCTBUM C ykasaHusimu CI
20.13330, npu aTOoM 3HayeHwe norapudmMuYeckoro AekpemeHTa KonebaHun Ans KOHCTPYKUMW NeLlexogHblX MOCTOB M3
antMUHMEBBIX CnnaBoB nponetom go 60 m cnegyeT npuHMMatb paBHbiM § =0,22, ana mMoctoB ¢ npornetom Gonee 60 m
3HaYeHve JekpeMeHTa crneayeT onpeiensiTb B Xo4e HayYHO-TEXHUYECKOTO COMPOBOXAEHMS NPOEKTUPOBAHMS.

5.5.4 Pacuyetr cobCTBEHHbLIX KonebaHui nelexogHbIX MOCTOB C (PyHOAMEHTaMn Ha eCTeCTBEHHOM OCHOBaHWMM crnegyet
BbIMOMNHATL C Y4ETOM B3aUMOAENCTBUS C TPYHTOM.

5.6 AE®@OPMALIUW, NEPEMELLEHUA, MPOAOSbHbIA MPO®UIIb KOHCTPYKLIUNA

5.6.1 BepTukanbHble ynpyrne npornbbl NPOnETHbIX CTPOEHUIA MELUEXO4HbIX MOCTOB OT BPEMEHHOM Harpy3km He OOMMKHbI
npesbiwaTb 1/400L, roe L - pacyeTHasa anuvHa npornerta, M.

5.6.2 [MlapameTpbl COGCTBEHHbLIX KOnMebaHUA MewexogHbIX MOCTOB CrieayeT YCTaHaBnvMBaTb B COOTBETCTBMM C
nonoxeHuamu nyHkta 5.48 CI135.13330.2011.

5.6.3 TponeTHbIM CTPOEHMAM nNeLexoAHbIX MOCTOB CrefyeT 3afaBaTb CTPOMUTENbHbLIA MNOABEM, KOMMEHCUPYHOLLMIA
BepTUKanbHble Aedopmaumm NponeTHOro CTPOeHUs1 OT NMOCTOSIHHOW Harpysku. KoadduuneHT HaaexHoCTM Mo Harpyske npwm

9TOM npuHumatot Y ¢ =1,0.

5.6.4 TpoaonbHbIN YKIOH Ha NeLexogHoM MOCTY He aorkeH npesbiwatb 50%o. Mpy HanMyunmM ropusoHTanbHbIX NAOWaA0K
AN oTAbIXa YKNOH gonyckaercsa ysenuumsaTtb A0 80%o Npu AnNvHe HaKMmoHHOro yvacTka Ao 10 m.

5.6.5 Ha mocTax, no koTopbIM Npeanonaraetcs nepeasukeHne MarioMoBubHbIX rpynn HacerneHus, NPOL4ONbHbINA YKIOH Ha
MOCTY He JOKeH NpeBbiwaTth 25%o (MonepeyHblii YKIOH Mo YCIOBUAM ABWKEHNS).

5.7 MOCTOBOE NMOJNIOTHO MOCTOB U3 AINIOMMHUEBbLIX CIMJIABOB

5.7.1 B MOCTOBbIX KOHCTPYKUMAX U3 anmoMUHUEBBLIX CMNiiaBoB crieayet nNpUMeHATb OPTOTpPOnHble HacTtunbl U3
npeccoBaHHbIX MHOIOKaMepHbIX npo¢)mne|7| nnu nNnnT, NnoakpenneHHbIX pe6paMV| XEeCTKOCTHW.

5.7.2 Ha nponeTtHbIX CTPOEHUAX M3 antoMUHMEBLIX CMfIaBOB PEKOMEHAYETCS NMPUMEHATb TOHKOCMOWHbIE MONMMEpHbIE
nokpbITns B cootBetcTBum ¢ [OCT P 53627.

5.7.3 Tpn OTCYTCTBMM BO3MOXHOCTW WCMONb30BaHMUS TOHKOCITOMHOMO MOSIMMEPHOrO MOKPbITUA KOHCTPYKUUS OOPOXKHOMN
ofexabl OPTOTPOMHOW NAUTLI MPOXOXEN YacTU U3 antOMUHUEBDLIX CMABOB MOXET ObiTb BbINOfIHEHA C YCTPOMCTBOM 3aLLUUTHO-
cuennsitoLero cnosi U acanstobeToOHHOro NOKPLITUSA NPU COOTBETCTBYOWEM 060CcHOBaHUN B cooTBeTcTBUM ¢ CI1 35.13330, a
TaKKe C YCTPOWCTBOM [AEPEBSHHbLIX HACTUITOB, 06paboTaHHbIX 3aLLMTHBIMW COCTaBaMM.

5.7.4 TonwwmHa accansTOBETOHHOrO MOKPbLITUST Ha antOMWHUEBOW OPTOTPOMHOWM MNMTE 3aBUCUMT OT MNapameTpoB
OPTOTPOMHOM NNUTbI (TOMLWMHBI NINCTA, LWara NPoAoNbHbIX pebep) u aomkHa 6biTb He MeHee 40 MM 13 accansLTOBETOHOB TUMOB
I, O He Huxe mapku |l no FTOCT 9128.

MaTepuran noBepxHOCTU NOKPLITUSI U ero CTPYKTYPY BblGMpatoT ¢ koaddumumeHTom cuennenus 0,6-0,75, obecneynBaemMbim
npu nobbIX NOroAHbIX YCIOBUSIX.

[nsa 3awmTel NOKPLITUSA OT OTCIIOEHNS U NOSBIIEHWS TPELLMH PEKOMEHAYETCS OrpaHnyeHe nepeMeLLeHuii oT BO3AEeNCTBUSA
koneca ybopo4yHou TexHukn (10 kKH ¢ koadhbdpruneHToM HageXHOCTM NO Harpyske Yr =1,0):

a) ansa nucta Hactuna - 0,0033a, rae a - paccTosiHne MexXay CTeHKaMm NpoaonbHLIX pebep, M;
©0) onsa npoponbHbIX pebep 1 nonepeydHbix 6anok - 0,001L, rae L - nponeTt npodonbHoro pebpa unu nonepe4yHon 6anku, m;

B) pasHOCTb NepeMeLLEHNI MeXay CMEXHbIMU NPOAONbHEIMK pebpamu He AormkHa NpeBbiwaTh 2,5 MM.
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5.7.5 TlponeTHble CTPOEHUS W NPOXOAbl OrpaxparT nepunamu BbiCOTOM He MeHee 1,1 M. KOHCTpyKUuWIO nopydHen
BbinonHAT B cootBetcTBuUM ¢ [OCT P 51261 u CI 136.13330. KoHCTpyKuMa nepun QOfmKHa WUMETb 3arnofiHeHue,

UCKNoYaloLee BO3MOXHOCTb MaeHUs MelexodoB C MOCTOBOIO COOPYXeHWUs. PaccTosiHus B CBETY Mexay anemeHTammu
3anonHeHus He JOMKHbI npesbiwatb 150 mm.

5.7.6 OI'IOpr KOHTaKTHOW CETUN N OCBELLEHNS pacnonaratoT, Kak npasuiio, B CTBOpe nepus Uin Ha KOHCONAX NinThbl.

5.7.7 KoHCTpyKumn OedopmMaLMoHHbIX WBOB A0SKHbI o6ecrneynBaTb nepeMeLleHnsi NPOoNeTHbIX CTPOEHW B 3a4aHHOM
WHTepBane TemnepaTyp WM WCKMoYaTb MonagaHve BoAbl WM TPsi3W Ha OMOPHblE MOWAOKU U HUKepacnomnoXeHHble YacTu
MOCTOBOTO COOPYXXeHus. MMpy NpUMEHEHNN KOHCTPYKLUMIA OedhopMaLMOHHbIX LWBOB, NPOMycKalowmx Body, nod HUMKU crnegyeT
ycTpamBaTb nonepeyHble NOTKU C YKNOHOM He MeHee 50%o B oaHy unu 06e CTOPOHbI OTHOCUTENBHO OCU MPONETHOrO CTPOEHUS.
lMpKn KOHCTPYMPOBaHUK AedOPMaLMOHHBIX LWBOB criedyeT NpedycMaTpuBaTh BO3MOXHOCTb UX 0BCIYXKNBaHMS.

5.7.8 MNpoxoxXyto YacTb, HA NOBEPXHOCTb KOTOPOW MOXET nonagatb Boga, cnefyeT NpoekTMpoBaTh C NonepevHbIM YKITOHOM
He meHee 20%o. [1poaonbHBIN YKIOH NMOBEPXHOCTU CrieayeT NpuHUMaTh He MeHee 5%o, 3a UCKMIYEHNEM YYaCTKOB BbIMYKIbIX
BEPTUKANbHbIX KPUBBIX, PACMONOXEHHbIX B 30HE BEPLUUHbI BEPTMKANbHOW KpuBon. lMpu npogoneHoMm yknoHe cBbiwe 10 %o
[AOMNyCKaeTCa yMEeHbLUEHMe NONepeyHoro yKIoHa Npy YCroBMK, YTO reoMeTpuyeckas cymma ykrnoHoB 6yaet He meHee 20%o.

5.7.9 Boay ¢ NOBEPXHOCTM MPOE3XKel YacTu 1 TpOTyapoB CreayeT OTBOAUTD:

- npun gnnHe 060pa BOAdbl HE 6onee 50 M - no npoaoNIbHOMY YKITOHY BAOOJSb LLOKOSA nepun co C6pOCOM BOAbl nonepe4vyHbIMun
BOOOOTBOAHbLIMU JTOTKAMU, pacnosioXXeHHbIMU Ha KOHYyCaxX;

- Npy annHe sogoctopa 6onee 50 M - cbpocom BoAbI MO BOAOCTOYHLIM TPy6aM B MeCTax pacrnosioKeHns onop;
- MonepeYHbIMU FI0TKaMK, YyCTpaMBaeMbiMU B pa3pbiBax LIOKOMsi Nepwn ¢ warom 6-12 m.
HeopraHusoBaHHbI COPOC BOALI C MOCTOBOIO COOPYXXEHWS MO BCEW €ro AfIMHE He A0MNyCcKaeTcs.

5.8 9KCMNYATALMOHHbLIE OBYCTPOMUCTBA

5.8.1 lMpK nNpoeKTUpOBaHWM 3IKCNyaTaLNOHHbIX OOYCTPOWCTB MOCTOB C KOHCTPYKLUSIMU M3 antOMUHMEBLIX CMNiaBOB
cnegyeT OCYLLECTBNATb, Kak Ans CTanbHbIX MOCTOB, B COOTBETCTBMM C YKasaHuAMKU nyHkToB 5.80-5.92 CIM 35.13330.2011.

5.8.2 [Ina obecneyeHusa Ge3onacHbIX YCOBMIA NpY OCMOTPE B MpOLIECCe aKCnyaTauum crieayeTt ycTpamBaTb NPOXoAbl,
necTHUUbl, nepunbHble orpaxaeHus (BbicOTOM He MeHee 1,1 M), CMOTPOBble NPUCNOCOBNEHMS, KOTOpble MOryT ObiTb
BbINOMHEHbI N3 antoMVHUEBLIX CMMaBoB. 3@ UCKIOYEHMEM BPEMEHHbIX NpucnocobneHun, Heobxoaumo obecneumBaTb 3aLuUTy
B MeCTax KOHTaKTOB "antoMuUHUi-cTane", "anioMmnHmn-xenes3obeToH".

5.8.3 Ha newwexogHbIx MOCTax AOMKHO NpedycMaTpmBaThCs CTaLUMOHAPHOE MeKTpU4eckoe OCBeLLEeHNE.

5.8.4 KoHCTpyKUUM MOCTOB 13 antOMUHUEBBIX CMaBOB AOMKHbI ObITh 3a3€MIEHbI.

5.9 ABTOPCKUW HA30P, HAYYHO-TEXHUYECKOE CONPOBOXAEHWE CTPOUTENBLCTBA U
MOHUTOPUHI

5.9.1 ABTOpCKUA HaA30p, HayvyHO-TEXHMYECKoe conpoBoxaeHue cTtpoutensctBa (HTCC) u MOHUTOpWUHT cnegyet
BbINOSMHATL B COOTBETCTBUM C yKasaHusmu Cl1 246.1325800, nyHkToB 5.93-5.96 CI1 35.13330.2011.

5.9.2 B cootBeTcTBUM ¢ [OCT 27751 KOHTpOnb kavyecTBa pa3paboTkvM NpoeKTa OCyLLEeCTBSIETCS:

- ans knacca KC-3 (MoBbILWEHHBIN YpOBEHL OTBETCTBEHHOCTU) - OpraHM3aLumen, OTIIMYHOM OT TOM, KoTopas paspabaTbiBana
NPOEKT;

- ana knacca KC-2 (HopmarnbHbI ypOBEHb OTBETCTBEHHOCTM) - BHYTPU OpraHusauuu, paspaboTaBluen NpoekT, fmuamu,
KOTOpble He y4acTBoBanu B pa3paboTke NpoekTa.
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5.9.3 B cootBeTcTBUM ¢ [OCT 27751 KOHTPOrb Ka4yecTBa CTPOUTENbHO-MOHTaXHbLIX pabOoT OCyLLEeCTBNSETCS:
- ana knacca KC-3 (NOoBbILWEHHbIV YPOBEHb OTBETCTBEHHOCTN) - TPETHEN CTOPOHON;

- ana knacca KC-2 (HopmanbHbI YpOBEHb OTBETCTBEHHOCTM) - MO MpaBufiaM opraHu3auun, OCyLLEeCTBNSALLEN
CTPOMTENBCTBO.

5.9.4 Mpu npvemke B 3KCNyaTauul MOCTbl U3 aniOMUHWEBLIX CMMaBOB criegyeT obcnefoBaTb M UCMbLITbIBATL B
cooTtBeTcTBUM ¢ TpebosaHusmun CI 79.13330.

5.9.5 O6ecneyeHne Haanexalulero kavyecTsa W 0e30MacHOCTM NELIeXO[AHbIX MOCTOB M3 arnoMUHMEBLIX CrMMaBoB
OCYLLIECTBNSAETCA NyTeM MPUMEHEHUSS COBPEMEHHbIX TEXHUYECKUX PeLUeHWi, Hay4YHbIX METOAOB MPOrHo3a M MpoBeaeHMEM
MOHUTOPWHIa B XO[ie aKCnnyaTaLum.

PelleHne TeXHUYECKNX BOMPOCOB, BO3HMKAIOLWIMX HA BCEX CTaAMSIX XXU3HEHHOro LMKMa, OCYLUECTBMSIETCS Mo nporpamme
HTCC, HeobxooMMoCTb NpPOBeAEHUs KOTOPOrO OfpedensieTcsi reHeparbHbIM MPOEKTUPOBLLMKOM M OpraHamu 3KCrnepTusbl
npoekTa.

6 HAIPY3KU U BO3OENCTBUA
6.1 MOCTOAHHbIE HATPY3KWU U BO3OAENCTBUA

6.1.1 TOCTOSAHHbIE HArpy3kM M BO3AEWCTBUS CriegyeT NpuMHUMMaTb B COOTBETCTBMM C yKaszaHMsIMM NyHKTOB 6.4-6.10 CI1
35.13330.2011.

6.1.2 MNpwn onpeneneHnm cobCTBEHHOIO BeCa KOHCTPYKUUN criedyeT AOMONMHUTENBHO YYUTbIBAaTb BEC CBapHbIX LWBOB - 1,5%
Beca KOHCTpykumn n Bec 6ontoB - 8% Beca kOHCTpykuun. Bec npodunens, Tpyb v nuctos (NnuT) cnepgyeT onpenenstb no

OaHHbIM COOTBETCTBYIOLLUX CTaHOAPTOB.

6.2 BPEMEHHbIE HAIPY3KWU OT NEWEXOAOOB U TEXHUKWN OBCITY>KUBAHUA

6.2.1 BpeMeHHbIe Harpys3ku ot newexoanoB U TEXHUKNU O6CJ'Iy)KI/IBaHI/IF| ana newexogHblX MOCTOB M3 antoMUHUEBLIX CriiaBoB
cnenyet NnpUuHMUMaThb:

a) 4ns BepTMKanbHOW paBHOMEPHO pacnpeerneHHon Harpy3skm - 4,0 kla;
6) BEPTUKANbHON U FOPU3OHTanNbHOM - Npu pacyete nepun 1,0 kH/wm;

B) COCPEAOTOUEHHbIX AaBNEHUA, YYNTLIBAEMbIX MPU OTCYTCTBUUN OPYrMX Harpy3okK:
1) BepTukanbHoro - 10,0 kH ¢ nnowaakon pacnpeaeneHuns ot konec TexHukn obenyxusanms 0,015 M2 (0,15x 0,10 m),

2) BEPTUKANbHOMO UM ropusoHTanbLHOro Npu pacyeTte nepun MmocToB - 1,27 kH.

6.2.2 [uHammyeckmne koadpduumeHTol 1+ L K BepTMKaNbHBIM MOABWXKHBLIM Harpy3kam st NewexoqHbIX MOCTOB crneayet
npuHumatb 1+ L =1,0.

6.2.3 KoadpdnumeHTbl HaaeXXHOCTH Mo Harpyske Yy K BPEMEHHBIM Harpyskam u BO34ENCTBUAM NPUHMMALOT:
a) K pacnpeaeneHHbIM Harpy3kam A1 NeLexoaHbIX MoCToB - 1,4;
6) kK coCpeoTO4EHHBIM Harpy3kam Ha nepuna - 1,0;

B) K AaBMNeHMIo OT Koneca TexHWKn obcnyxmeanums - 1,0.

6.3 MPOYUNE BPEMEHHbIE HATPY3KU U BO3OAEUCTBUA
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6.3.1 Mpoyne BpeMeHHble Harpy3ku U BO3OEeNCTBUA criedyeT NpuMHUMaTb B COOTBETCTBMM C yKasaHuamu pasgena 6 CI1
35.13330.2011.

6.3.2 KoadbpmumeHTbl AMHAMMYHOCTM NpU pacyeTax Ha BETPOBYKO Harpysky criegyeT MpWHUMaTb B COOTBETCTBUM C
ykazaHmamm CI1 35.13330 n CI1 20.13330.

6.3.3 HopmaTtueHOe TemnepaTypHoe KnuMaTuyeckoe BO3[eiCTBUe criedyeT yuuTblBaTb NpU pacyeTe nepemelLeHuin B
OMOPHBIX YacTAX M AedOpPMaLMOHHBIX LWBaX, NPU onpeaeneHMn HanpsikeHHo-0edOoPMUPOBAHHOMO COCTOSIHUS B CTaTUYECKM
HeonpeaenuMbIX cucTeMax, Npyu KOMBUHMPOBAHWUM KOHCTPYKLIUIA COCTaBHbIX 31EMEHTOB 13 pasHbiX MaTepuaros.

3HaueHne ko3 dULMEHTA NMHENHOrO PacCLUMPEHUs antoMUHUEBLIX CMMaBOB criefqyeT MpuHMMaTb B COOTBETCTBUM C
npunoxexHunem A.

CpefgHiolo MO CEYEHUID HOPMAaTMBHYIO TeMMNepaTypy SMEeMEHTOB UMM KX YacTel [ornyckaetcsl NpuUHMMaTb paBHOW
HOPMaTMBHOI TeMNepaType HapY>KHOro Bo3ayxa B ntoboe Bpems roga.

B kauyecTtBe pacuyeTHon obecrneyeHHOCTU cpedHen TemnepaTtypbl BO3gyxa Haubonee xonogHow NATUAHEBKU B panioHe
CTpOUTENLCTBA NPUHUMALOT:

0,92 - anst GETOHHLIX N XXeNe3006EeTOHHbIX YacTel KOHCTPYKLWIA;

0,98 - ansa crtanbHbIX, U3 aNOMUHNEBBLIX CMAaBOB, NoONMMMEepHO-KOMMNO3UTHbLIX MaTtepunanoB yacTten KOHCprKLI,I/IIZ COCTaBHbIX
ANeMeHTOB.

6.4 COMETAHUA HAIPY30K

CoueTaHus Harpysok cnefyet npuHUMaTh B COOTBETCTBUM C YKadaHUsiMy nyHkToB 6.1-6.3 CI1 35.13330.2011.

7 BETOHHbIE U XXEJIEBOBETOHHbLIE YACTU KOHCTPYKLIUUA

7.1.1 OcHOBHbIE pacyeTHble TPeOOBaHUSA K OETOHHBIM U Xene306eTOHHBIM YacTAM KOHCTPYKLMIA MOCTOB M3 antOMUHUEBBIX
cnnaBoB Heobxoaumo cobntogath B cootBeTcTBUM ¢ Cl1 35.13330.

7.1.2 He ponyckaetrcss HenocpeACTBEHHbIN KOHTaKT Mexay antoMUHUEM W XKene3obeTOHOM. Y4YacTKM NpUMbIKaHUS
KOHCTPYKLMI U3 antoMUHMEBBIX CMiaBoB K 6eTOHY A0MKHbI ObITh 3awumieHbl B cooTBeTcTBumM ¢ CI1 28.13330.

8 KOHCTPYKLUUN N3 ANNIOMUHUEBDbIX CTMNJIABOB
8.1 OBLLUUE NOJNTOXXEHUA

8.1.1 I'Ipm NMPOEKTUpPpOoBaAHNA KOHCprKLI,I/IVI MOCTOB 13 antoMUHUEBLIX CMNJ1aBoOB HeO6XO,EI,I/IMOZ

- Bbl6|/|paTb onTuMarlbHble B TEXHUKO-3KOHOMNYECKOM OTHOLUEHUN CXEeMbl, CUCTEMbI N KOHCTPYKUUW NPONETHbIX CTpOGHI/IV’I,
paunoHarnbHble U S(bd)eKTMBHbIe ceyeHnda arnemMeHToB, ﬂpOd)I/IﬂI/I npokaTta n Mapkun antoMMHUEBbLIX CMJ1aBOB,

- obecneunBaTb TEXHOMNOIMYHOCTb KOHCprKLI,VIVI npn 3aBOACKOM U3rOTOBTIEHUN N MOHTaXe;

- npeadycmatpuBaTb YHUMKAUMIO OeTanein, YysnoB, COedMHEHWN, OTNpPaBOYHbIX Mapok, npodwunei npokata c
MUHUMaIIbHOW HOMEHKNATYpPOl Y MUHUMaIbHBIMU OTXOA4aMuM MpU Packpoe;

- MPUMEHSITb OTNPaBOYHbIE MapKM W YKPYMHEHHbIE MOHTaXHble OMOKM MakCMMarbHOW 3aBOACKOW TFOTOBHOCTM C
MUHUMaInbHbIMM 0Obemammn paboT No 06paszoBaHMIO COEAMHEHWNI HA MOHTAaXE;

- HazHayaTb JOMYCKW Ha NUHENHbIE pasMepbl U TeEOMETPUYECKYD (hOPMY OTMPABOYHbLIX MapokK, UCXOAS B NEPBYI0 ovyepedb
13 obecnevyeHnss 6ecnpensaTCTBEHHOW U HETPYAOEMKON COGUPAEMOCTU KOHCTPYKLUMIA HA MOHTAXE;

- npepycmaTtpvBaTb MNpPUMEHEHUE Haubonee HaAeXHbIX 3KOHOMUYHBLIX W HETPYOOEMKMX 3aBOACKMX W MOHTaXKHbIX
COeAVHEHUIA: CBapHbIX, (PPUKLMOHHbIX, GONTOBbIX, LUAPHUPHBIX U KOMBMHUPOBAHHbLIX ((PPUKLIMOHHO-CBAPHbIX 1 GONTOCBAPHLIX);
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- obecneynBaTb BO3MOXHOCTb OCMOTpa, yxoda n peMoHTa KOHCprKLI,I/IIZ; NCKIo4YaTb B 3NeMeHTax, y3rnax n coeaunHeHunax
30HbI, B KOTOPbIX BO3MOXXHO CKOMNJieHne BoAbl N ApYyrux 3arp9|3HeH|/u7|;

- NpedycMaTpuBaTh ApeHaXHble OTBEPCTUS B MECTaX CKOMIEHUS BOAbl, MPOBETPUBAHME BHYTPEHHUX 30H U repMeTM3aLmio
MOMHOCTBIO 3aMKHYTbIX Npoduneit, aNeMeHToB U BNoKoB;

- yKasblBaTb B JOKYMEHTALMN KOHCTPYKUMA MeTannuyeckux (KM): Mmapku antoMUHMEBLIX CNaBoB M TPpeOOBaHUSA K HUM, B
TOM YWCNE COCTOSHUSI MOCTaBKMW, B COOTBETCTBUM C AEVWCTBYIOLLMMU HOPMATUBHBLIMU JOKYMEHTaMM; TUMbl U pa3Mepbl 3aBOACKUX
N MOHTaXHbIX CBApHbIX COEAMHEHWN, Y4aCTKU CBapHbIX LUBOB C MOMHbIM MPOMMaBMNeHMEM TOMLWMHbI AeTanu; YrioBble WBbl C
pocnyckamu; cnocobbl 3awutbl OT koppo3uun. [okymeHTaumss KM pomkHa copepxaTb BCe [aHHble Ans 3akasa
MeTannonpokara, METU30B, AeOPMALMOHHbIX LUBOB, OMOPHbIX YaCTeW, 3alUTHBIX U MAPOU30NALMOHHBLIX MaTepuanos, npu
3TOM K Yncny noTpebHbIX METU30B crneayeT o6aBnATb 5% Ha yTepto 1 NoBpexXaeHus.

8.1.2 Tvn NCNonMHeHns cTanbHbIX 3NIEMEHTOB KOMOMHUPOBAHHbLIX CTaneantoMUHUEBbLIX MOCTOB B 3aBUCUMOCTM OT 3HAYEHUS
pacyeTHON MUHUMAIBHOWM TemMnepaTypbl criedyeT HasHayaTb B COOTBETCTBUM C Tabnuuen 8.1.

Tabnuua 8.1
PacueTHas muHMmManbsHasa Temnepartypa, °C Tvn ncnonHeHus
J[o -40 BkNrOYNTENBHO O6bIYyHOE
Hwxe -40 go -50 BkntounTensHoO CesepHoe A
Hwxe -50 CesepHoe b

8.2 MATEPUATbI AN1IA MOCTOBbIX KOHCTPYKLUMA U COEAUHEHUA

8.2.1 [Ina MOCTOBbIX KOHCTPYKLUUIW criegyeT NpUMeHsTb AedopMupyemMble antoMUHUEBbIE CrflaBbl MApOK U COCTOSIHWUMA,
yKa3aHHbIX B Tabnuue 8.2.

FeomeTpVNeCKme pa3mMepbl NoCTaBIAEeMbIX I'IOJ'Iyd’.)aGpI/IKaTOB YKa3aHbl B CTaHOapTax, NepeyncCrieHHbIX B Ta6n|/|u,e 8.2.

Hedopmnpyembie antoMuHMEBLIE CMNaBbl 4ENATCA HA TEPMUYECKM YNPOYHSEMbIe CniaBbl (B HACTOsLLEM CBOAe Mpasun -
cnnaebl A135 n 1915) n TepMmnyeckn HeynpodHsieMble cnnaebl (B HAacTosLeM ceoge npasun - cnnasbl AMr2, AMr3, 15654).

CocTosiHUA CNNaBoB yKa3biBaOTCS B CTaHAapTax Ha Kaxabli BuA nonydgabpukara: nucT, nnuTa, npodunb, Tpyta, NpyToK.

B HacTosllem cTaHAapTe NpMMeHeHb! criegyioLme COCTOsiHUS NoCTaBkK: 6e3 TepMmmyeckon obpaboTku - 6e3 0603HaveHus,
oTOXOKeHHoe - "M", nonyHarapToBaHHoe - "H2", 3akaneHHoe n eCTECTBEHHO COCTapeHHoe - "T", 3akarneHHoe U UCKYCCTBEHHO
COCTapeHHOE Ha MaKkCUmarbHYt NPOYHOCTL - "T1".

O6o03HayeHne CcoCTOSIHMS MPOCTAaBMSAOT Cpa3y Mnocre HaMMeHoBaHWs cnnaea, Hanpumep 1915T1. OtcyTtctBre
0003Ha4YeHNss COCTOSIHMSA MNOCNe MapKy chnfaBa 03Ha4YaeT COCTOosIHME MaTepuana "6e3 Tepmuyeckon obpaboTku”.

Mpn Temnepatype akcnnyatauuy Bbiwe 50°C AnNs pacyeTHOro COnpoTUBMEHUS BBOASAT MOHWKAOLWMIA KO3MPMULMEHT 7,
=0,9.

Tabnuua 8.2
Bug nonydabpukata KataHble MpeccoBaHHbIe nonydabpukaTsl
nonydgabpukarsbl

JIncTol Mnutbl Mpodounu TpyObl MpyTkK
Mapka CocTosiHne [OCT OCT [OCT [OCTP OCT [OCTP OCT
cnnaea mMatepuana 21631 17232 8617 56282 18482 56282 21488

AMr2 Bes 1/0 + + + - + - +

M + - + - - - -
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H2

AMr3

Bes T1/0

M

H2

15654*

Bes /0

|+ [+ +[+]+
1
1

M

A[35

T - -

T1 - -

1915

+ |+ [+ +|+

T + -

1
+ |+ [+ +|+
1

+ |+ +|+ |+

T1 - - -

MpumeyaHne - "bes 1/0" - 6e3 Tepmuyeckor obpabotkn. O6o3HaYeHUs
cMm. B 8.2.1, nATbIN ab3all,.

* CocTosiHua maTepuana ans nonydabpukaTtos n3 cnnaea 15654 no [3].

COCTOSIHMI MaTepuana (COCTOSIHWUI MOCTaBKu) -

8.2.2 AntoMrHueBble cnnaBbl, NpMBedeHHbIe B Tabnuue 8.2, cneayeT MCNonb3oBaTh B AIEMEHTaX MOCTOBbIX KOHCTPYKLNNA,
yKa3aHHbIX B Tabnuue 8.3.

Tabnuua 8.3
Cnnas Obnactb NpuMeHeHus AHTUKOPPO3MOHHaA 3alumTa
AMr2, AMr3 JIncTbl 1 npocmnm HacTuMna MoCTOBOrO O6Gsa3aTenbHa TONbKO B MecTax
MoroTHa; BO3MOXHOIO HENOCPEACTBEHHOIO KOHTaKTa
3MNeMeHTbI OrpaXaeHNUst U nepun C aHTuUrononeaHbIM1M peareHTamu
3MEMEHTOB M3 CTanu v xxene3obeToHa
15654 HecyLwme KoHCTpYKUUM NponeTHbIX cTpoeHun n | ObssaTenbHa TONMbKO B MecTax
OPTOTPOMHbIX NANT, B TOM YUCre npu BO3MOXHOMO HenocpeaCTBEHHOro KOHTakTa
NCMONb30BaHNN CBapPHbIX COEAMHEHWN; C aHTWUrononegHbIM1 peareHTamu
nnCTbI 1 NPOodUNN HacTUNa MOCTOBOIO
nonoTHa
A[35 HecyLwme KOHCTPYKUUKN NPOSIETHLIX CTPOEHUN, Obs3artenbHa
OPTOTPOMHBIX NIANT U OrPaXKaEHUN
neLexoaHbIX U NeLexoaHbIX MOCTOB C
BENOAOPOXKaMU, HE MMEIOLLIMX CBaPHbIX
coeavHeHun, npu nponetax 4o 50 wm;
[JOMyCKaeTcs U3roTOBIEHNE CBAPHbIX Y3MOB
KOHCTPYKLMM Ha 3aBOAE NMPU YCNOBUU
MOBTOPHOW 3aKarku rotToBoro yana;
npocunu HacTuna MOCTOBOrO NOMOTHa;
3MNeMeHTbl OrpaXXaeHus u nepun
1915 HecyLwine KOHCTPYKUUKN NPOSIETHLIX CTPOEHUN, B coctosHum T ob6s3aTenbHa TONbKO B
OPTOTPOMHLIX NIANUT U OrPaXXAEHWI, B TOM MecTax BO3MOXHOI0 HEMOCPEACTBEHHOTO
yncne npu UCMonb30BaHUM CBapHbIX KOHTaKTa C aHTUrononeaHbIMy peareHTamu
CoeauHeHUN 3MEMEHTOB M3 CTanu 1 xene3obeToHa, B
cocTosiHMM T1 aHTUKOPPO3MOHHas 3aLimTa
He TpebyeTtca

8.2.3 Buabl nonydabpukatoB M3 antoMUHUEBLIX CMMaBOB ANsi MOCTOBbIX KOHCTPYKUMMK criegyeT npuHuMatb no tabnuue
8.2. lMNpumeHaTb gpyrve Buabl nonydgabpukatoB M3 cnnasos, obecnedmBalowmnx Tpebyemble XapakTepUCTUKM MPOYHOCTH,
XKECTKOCTU, AONTOBEYHOCTU U APYrMX CBOMCTB, CreayeT Ha OCHOBaHWM CTaHAapTOB Ha COOTBETCTBYHOLME BUAbI CMaBoB.

8.2.4 TMpw aproHodyroBow CBapKe KOHCTPYKUWA M3 aniOMUHMEBLIX CMaBOB CriedyeT B 3aBUCUMOCTU OT CBapuUBaeMoro
cnnaea (cm. Tabnuuy 8.2) npumeHsaTb npoBonioky no [OCT 7871 u3 cnnaBoB mapok CBAMr3, Ce1557 un CBAMr61,
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yOOBNETBOPSIOLLMX NO XMMU4yeckomy coctaBy TpeboaHusim [OCT 4784, v aproH BbicLuero unu nepsoro copta no FOCT 10157.

8.2.5 bonTtbl, ravku, wanbbl, BUHTbI W 3aKkrfenku cregyer NPUMEHATb B COOTBETCTBUWM C nNyHkTamu 5.7, 5.8 CI1
128.13330.2016, aHkepHble 6onThI - N0 NYHKTY 5.9 ykasaHHOro ceofa npaswur.

B KOHCTPYKUMAX U3 antoMUHUEBLIX CnJ1laBOB COEAMHEHUA, BbINMOJIHEHHbIE C UCNOSIb30BAHMEM OUMHKOBAHHbIX KpeneXHbIX
ANeMeHTOB, cneayeT OKpacuTb BO nsbexaHme KOPPO3nn Kpenexa.

8.2.6 ®Pusmuyeckne xapakTepuCTUKM antOMWHUEBBLIX CMABOB ANsi CTPOUTENbHbIX KOHCTPYKUMIA cregyeT npuHMMaTtb Mo
NpUNoXeHuto A.

8.3 PACYETHbIE XAPAKTEPUCTUKN MATEPUATIOB U COEOUHEHUIA
8.3.1 3HauyeHMe pacyeTHOro COMPOTMBIEHWS allOMUHWEBBLIX CMMABOB MPU PaCcTSXKEHWW, CKaTum U m3rnbe R cnepyet
MPMHMMATL PaBHbIM MEHbLIEMY M3 3HAYEHMIl PAcYETHOrO COMPOTMBMEHMS MO YCMOBHOMY npedeny Tekysectn R, u

pacy4eTHOro conpoTueiieHnd Nno BpeMeHHOMY COMNMpPOTUBITIEHUIO Ieu C Y4E€TOM BITUAHUA TeMnepaTtypbl 3KCnnyaTaunu:

Ry=R,Y(/Vm
Ru :Run’Yt/(’YmFYu) ’

rae Ryn - HOpmMmaTuBHOE cCoONnpoTuBeHne antoMmMHMEBOro cnnaea, NpuHMMaemoe paBHbIM 3Ha4YeHWK YCIIOBHOIO npepena

Teky4yectn G, o, No cTaHAapTamM N TEXHUYECKUM YCIOBUAM Ha antoMUHUEBBIE CNIlaBbl;

Run - HOpMaTuBHOE conpoTuerieHne antoMnMHNEBOro cnrasa pa3pbiBy, NpuHMMaemMoe paBHbIM MUHUMaAribHOMY 3Ha4Y€HUo

BPEMEHHOIo conpoTuBrieHnA Op no ctaHgapTamMm U TeEXHUYECKUM YCIOBUAM Ha aritoMUHUEBbIE CNilaBbl;

Y m =1,2 - KOIPDULIMEHT HAAEXKHOCTM MO NPOYHOCTW MaTepuana;

Y, =1,45 - K03ahNLMEHT HaAEeXHOCTM MO NPOYHOCTY MaTtepuana npy onpeaeneHn R no BpeMeHHOMY COMpOTUBIIEHNIO;

Y; - KOS(PMOULMEHT BNNAHUA TEMMEPAaTYPbl Ha pacveTHoe comnpoTmereHue (8.2.1).

PacueTHble 3Ha4YeHus ConpoTMBMNEHUS (PacyeTHbIe COMPOTUBIEHWS) ANA pacyeTHbIX TemnepaTyp Hapy>XHOro Bosgyxa oT
nntoc 50°C go mmHyc 65°C ansa gedopmupyembiX aniOMUHWEBLIX CMIIaBOB, HE YMPOYHSEMbLIX TepMU4eckon obpaboTkon,
npuBegeHbl B Tabnuue 8.5, ons ynpo4yHseMblX TEpMUYECKON 00paboTKoN - npuBeaeHsbl B Tabnuue 8.6, ons nnuT - B Tabnuue
8.7, Nnpy 3TOM pacyeTHbIe COMPOTMBMAEHUS COBUTY U CMATUIO YCTAHOBMEHbI B COOTBETCTBUM C Tabnuuen 8.4 ¢ OKpyrneHvem
3Ha4YeHUn pacyeTHbIX conpoTueneHnn go 5 Mrla.

Tabnuua 8.4
HanpseHHoe cocTosiHue PacueTHoe conpoTusneHue

PacTtsxeHue, cxaTtmne un n3rmbd R

Cosur Rs =0,6R

CmaTure TopLeBor NOBEPXHOCTU (MPY HANUYUK MPUTOHKK) R =16R

p b

MecTHoe cmATME NpU NAOTHOM KacaHuu Rlp =0.75R

Tabnuua 8.5
HanpsikeHHoe | O6o3Ha- | PacueTHoe conpoTuBneHne TeEpMUYECKN HEYMPOYHAEMbIX antoMUHUEBBIX cnnaeoBs, Mla
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cocTosiHMe yeHue
AMr2Mm AMr3m 15654uM AMr2 AMr3
H2 H2
JlncThl, MpyTku, TpyGbl JlncTol Mpo- Jnctol JlncTol JlncTol
npyTKH, npo- dunu,
npo- dunu npyTKN
dounu
PactsxeHue, R 50 65 60 65 155 145 120 140
cxatune n nsrmub
Cpsur Rs 30 40 35 40 95 90 70 85
Cwmsatue TopueBov R 80 105 95 105 250 235 190 225
NOBEPXHOCTU (rpu L
Hanuunn
MPUIrOHKN)
CwmsaTne mectHoe Rlp 35 50 45 50 115 110 90 105
npwv NAOTHOM
KacaHuu
Tabnuua 8.6
HanpspkeHHoe O6o3HauyeHve PacueTHoe conpoTuBneHne TepM1MYEeCcKn ynpovHAEMbIX antoMUHUEBLIX CMaBoB,
COCTOSIHME MMa
A035T AO35T1 1915T* 1915T1
Tpy6bl Mpo- Mpo- Tpy6bl Jlnctol Mpo- Jlnctol
dunu, dunu, dunu,
npyTKn npyTKn TpyObl,
npyTKN
PactsxxeHne, R 85 90 180 155 160 180 205
cxaTtune u nsrmb
Caosur R, 50 55 110 90 95 110 125
Cwmsartue R 135 145 290 245 255 290 330
TopLieBOM r
NMOBEPXHOCTHU
(npw Hanu4uu
NPUIOHKMN)
Cwmarue Rlp 65 70 135 115 120 135 155
MeCTHOe npu
NAOTHOM
KacaHuu
* R=220 MrMa - gnsa npodwmnen n Tpyob Yepes 3 mec nocne npeccoBanus; R=230 MIMa - ans npocunen n Tpyb yepes 6
MecC nocre npeccoBaHus.

Tabnuua 8.7
HanpsxeHHoe O6o3HaveHne PacuetHoe conpoTtueneHue ansa nnut, MlMa
cocTosiHMe
AMr3M 15654M 1915T
TonwmHa, mm
ot 11 go cB. 25 o ot 11 go cB. 25 no cB. 50 go ot 11 oo
25 BKkItouM. 80 Bkritou. 25 Bkntod. | 50 BKntou. 80 Bkritou. 20 BkIItOM.
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PacTtsxeHune, cxaTtue R 60 50 145 145 140 160
" n3rné

Cnosur Rs 35 30 a0 90 85 95
Cwmgatue TopueBo R 95 80 235 235 225 255

NOBEPXHOCTH (Npu
HanM4YnM NPUroHKN)

CmaATne mecTHOE npu Rl 45 35 110 110 105 120
NNOTHOM KacaHuu P

Mpy NPOEKTUPOBaAHUN OrpaXKAaOLLMX KOHCTPYKLMIA M3 aniOMUHUEBLIX CnnaBoB mMapok AMr2, AMr3 n 15654 (coctosHue
matepuana - oTtoxokeHHoe M u nonyHaraptoBaHHoe H2) pacuyeTHble COMPOTMBNEHMS NPU U3rMbe, pacTEXEHUN U CxaTum
cnepyert yBenuuntb Ha 10%:

- Ana nNpodUIIMPOBaHHbIX JINCTOB U 3aMKHYTbIX MOFOHHLIX 3M1EMEHTOB, Y KOTOPbLIX AfIMHA MIOCKMX MNPSIMONMHENHbIX
y4acTKoB He npesbiwaeT 50 TONWWH NCXOOHOW 3aroTOBKM;

- I'IpOCbI/IJ'IVIpOBaHHbIX, XONOAHONHYTbIX MONOHHbIX 3N1EMEHTOB, €CIlTM OHU 3aKaH4YMBaKTCA ﬂerOpMI/IpOBaHHbIM y4acTKoMm, U
NINOCKMX y4aCTKOB, ANMMHAa KOTOPbIX HE npeBblllaeT 50 TOnLWMH NCXOQHOW 3aroTOBKM.

Mpu pacyeTe KOHCTPYKLMIA CRIeayeT yunTbiBaTb KOIPMULIMEHTbI BINAHNA USMEHEHNS TeMNepaTypbl y, W KO3pPUUMEHTI

yCroBuit paboTbl 3NIEMEHTOB antoOMUHUEBBIX KOHCTPYKUMIA ¥ ., NpuBeAeHHble B 8.2.1 1 Tabnuue 8.11 cooTBETCTBEHHO, a Takxke

KO3 MULINEHTLI HAAEXKHOCTU MO HA3HAYEHWUIO Y, , MPUHMaeMble CornacHo [1].

OTHeceHMe o0b6bekTa K KOHKPETHOMY YPOBHIO OTBETCTBEHHOCTM MNPOBOAMTCS reHeparibHbIM MNPOEKTUPOBLUMKOM MO
cornacoBaHuto ¢ 3akasdnkom cornacHo FTOCT 27751.

3a pacuyeTHylo TemnepaTypy B panioHe CTpouTenbCTBa crieqyeT NpuHMMaTh TEMMepaTypy HapyXHOro Bo3gyxa Haunbonee
XONOAHbIX CYyTOK ¢ obecneveHHocTbio 0,98, onpegeneHHyto cornacHo CIM 131.13330.

8.3.2 PacueTHble conpoTMBEHNS CBApHbIX LUBOB 4SS pac4eTHbIX TemnepaTyp oT nitoc 50°C go muHyc 65°C npuBeaeHsbl B
Tabnuuax 8.8 n 8.9.

Pac4yeTHOe CoMpoTMBIEHNE CBAPHbIX LUBOB, BbIMOSTHEHHbLIX aproHOAYroBOW CBapKoW ¢ dU3NYECKMM KOHTPOSIEM KayecTBa
wBea (peHTreHorammarpadupoBaHuem, ynbTPa3ByKoBOW OedeKTockonuen v ap.), crneayeT NpUHUMaTb AN TEPMUYECKM
HeynpoYHsIeMbIX antoOMUHUEBBIX CN1aBoB Mo Tabnuue 8.8_1 ANns TepMUYECKN YNPOYHSIEMbIX CMaBoB - no Tabnuue 8.9.

[nsa cBapHbIX CTbIKOBbIX LUBOB, paboTalLWMX Ha pacTsKeHue, KauyeCTBO KOTOpPbIX HE KOHTponupyetcst u3m4eckumm
MeToAaMu, 3Ha4eHUs pacveTHbIX CONPOTMBIEHMI No Tabnuuam 8.8 n 8.9 cneayet ymHoxaTth Ha 0,8.

Tabnuua 8.8
CsapHble HanpsikeHHoe cocTosiHne O603Ha- PacueTHoe conpoTuBNEHME CBapHbIX LUBOB TEPMUYECKM
coeanHeHus yeHue HeYNpoYHSEMbIX antoMUHUEBbLIX cnnaBos, MIa, mapok
W LWBbI
AMr2M, 15654M AMr3M, 15654M
AMr2H2 AMr3H2
npuv cBapke C NPUMEHEHNEM 3MIEKTPOAHOM MW NPUCA04YHON
NPOBOITOKM MapOK
CBAMI3 CsBAMI3 CBAMr5 CBAMr61
BcThIk CxaTne, pacTsbkeHue n R 45 130 60 135
narné o
Caosur R 25 80 35 80
ws
Yrnosble Cpes R, y 30 85 45 85
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| LUBbI
Tabnuua 8.9
Tun ceapHoro HanpspkeHHoe O6o3HayeHne PacuyeTHoe conpoTuBeHne cBapHbIX LLBOB
coeanHeHus COCTOSIHME TEPMUYECKM YNPOYHSAEMbIX antOMUHUEBbIX
cnnaeos, Mla, mapok
AL35T | 1915T* 1915T1
npv TONWMHE MeTanna, Mm
4 | 5-12
C NPUMEHEHNEM 3NEeKTPOAHON nnn
npucagovHom npoBornoku mapku Ce1557
BeTbik Cxatve, pacTshkeHve R 85 155
1 n3rné v
Casur R, 50 95
Yrnosble LWBbI Cpes R 55 100
wf
(donaHroBble)

* CBapky antoMuHueBoro cnnasa Mapkvu 1915T npu TonwmHe metanna 4 MM NPOBOASIT TONMbKO BONb(PaMOBbLIM
3NeKTPOoAOM, Npu 3TOM crieqyeT npuiuMate R, =110 MMa.
MprmeyaHus

1 Pac4yeTHble CONPOTMBNEHUS CBapHbIX COeAMHEHUN antoMuHMeBoro cnnaeBa Mapku 1915T ykasaHbl Ans
npeccoBaHHbIX Npodunern 1 NUCToB.

2 Cnnas A135T gonyckaetcs AnNga CBapku y3noB Ha 3aBofe Npw YCrioBUM NOBTOPHOWN 3aKarku roToBOro yana.

Tabnuua 8.10

Bua ceapHoro HanpsikeHHoe O6o3Ha- PacuyeTHoe conpoTuBneHne B OKOMOLLOBHOWM 30HE
coeguHeHus COCTOSIHNE yeHve aniomMuHueBblix cnnasos, MlMa
TEPMUYECKN HEYNPOUHAEMbIX TepMUYECKU
MapokK YMPOYHSAEMbIX MapOK
AMr3M, AMr3H2 15654 1915T, 1915T1
npu cBapke ¢ MPUMEHEHNEM MPOBOIOKN MapOK
CsBAMI3 CBAMr61 Ce1557
BeTbik (ceveHve 1-1 Ha | PactaxeHve, R,, 45 135 160
pucyHke 8.1, a) cxarue, usrmb,
caoswr
25 80 100
wzs
BHaxnecTky PactskeHne, sz 65 160 140*
onaHrosbIMM LLUBaMM cxkarme n nsrmnd 155*
(ceveHune 1-1 Ha
pucyHke 8.1, 6)
* [Ina coeaMHEeHNs NPecCOoBaHHbIX NPOdUNEeR BHAXNECTKY.
MprmeyaHus
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1 PacueTHoe conpotusnexve R, aniomuHueBoro crnnasa mapku 1915T ykaszaHo ans npocunen TonwmHon 5-12

MM. [Insi npocounen TonwmHon 4 MM npu cBapke BonbgpamoBbiM aniekTpogom R, =165 MlMa.

2 BnusHwne npoaosibHbIX CBaApPHbIX LUBOB 3J1IEMEHTOB KOHCprKLI,I/IIZ Ha palynpoYyHeHune antmMnHmeBOoro cnjiasa B
OKOJOLLIOBHOWN 30HE He Y4nUTbIBAETCA.

3 Hag qepTon YKa3aHbl pacyeTHble ConpoTueBneHna npu cBapke alltoMUHMEBOIo cCnaBa BOJ'Ib(bpaMOBbIM
ANeKTpoaoMm, noa l-IepTOI7I - NNnaBAWMMCA 3NEKTPOOOM.

8.3.3 PacyeTHoe conpotusneHne R, anioMUMHWEBOrO CrriaBa B OKOMOLIOBHOW 30He (pucyHok 8.1, ceuvenue 1-1) npw
aproHoAyroBoi CBapKe 1 UCNOMb30BaHNN 3MEKTPOAHON UMK NpUcagovHON NPOBONOKK criedyeT npuHuMaTb no Tabnuue 8.10.

a ]
|
|
|
|
|
|
a - BCTbIK;
4] =) 1
T _/_,d —
L i
6 /
6 - BHaxnecTKy hrnaHroBbIMu1 LLUBaMW; 8 - cXema rMpuKkpenneHus nonepeyHoro
anemMeHTa 1 K areMeHTy 2, He NMeloLLeEMY
CTbIKa;

1-1 - pacyeTHOe ceveHune
PucyHok 8.1 - Cxembl CBapHbIX COEAMHEHWI KOHCTPYKLIMIA
8.3.4 Tlpn pacyeTe Ha NPOYHOCTb CBAPHbLIX KOHCTPYKUWMIA C 3SremeHTamu 0e3 CTblika, K KOTOpbIM MNpUBapMBaOTCs
nornepeyvHble anemMeHTbl (pUcyHok 8.1, B) crnegyeT yuuTbiBaTb OcrabneHue 3TuX 3NeMEHTOB B 30HE TEPMUYECKOrO BIUSHUS

nyTeéM CHMXEeHUA pacH4eTHOro conpoTmnBrieHna artoMMHNEBOro cnyiaBa R 0o 3HaveHus Rw’ npuHUMaemoro no Tabnuuam 8.8 un
8.9.

8.3.5 PacueTHble COMpOTMBEHNsT DONTOBLIX COEAMHEHUIN ANl pacyeTHbIX Temnepatyp oT nnoc 50°C go muHyc 65°C
cnegyeT NnpuHUMaTh no nyHkTam 6.9-6.12 CIM 128.13330.2016.

8.4 YYET YCNOBUN PABOTbI U HABHAYEHUA KOHCTPYKLIUNA

8.4.1 KoatpcpuumeHT ycnosuit pabotsl y,. npuHuMMaroT no tabnuue 8.11 n cooTBETCTBYIOLMM MyHKTAM HacTOALLEro cBoaa

npaBun, a Ons KaHaToB B 30HE OTIMOOB Ha OTKMOHSIOLMUX YCTPOWCTBAX, XOMYTOB, CTSDKEK, CXMMOB W aHKEpoB - MO
npunoxexuto Y CIM 35.13330.

Tabnuua 8.11

Obnactb NpuMeHeHUs KoahdumumeHt
yCrnoBuin paboThbl

Ye
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1 ONemMeHTbl U NX COEAMHEHMS B MPONETHBIX CTPOEHMSAX NeLlexXoaHbIX MOCTOB Npuy 0,9
pacyeTe Ha cTaguy SKcnnyatauum
2 To xe, Npn pacyeTe Ha Harpy3ku, BO3HMKAKOLLME MPU U3rOTOBMEHUN, 1,0

TPpaHCNOPTUPOBAHNUUN N MOHTaXe

3 OnemMeHTbl U nx coenHeHnA B NMPOJiETHbIX CTPOEHUAX Npn pacyeTe Ha 1,0
JKCnyaTaunMOHHbIE HArpy3kuy, a TakXke Ha Harpy3ku, BO3HMKaroLwme npmn n3rotosreHunu,
TPaHCNOPTUPOBaAaHNN N MOHTaXxe

4 CxaTble 3M1EMEHTbI PELLETKM NIIOCKUX dhepm Npu rMOKOCTU:

A<50 0,90
A>50 0,75

5 PacTaHyTble 1 cxaTble anemMeHTbl U3 OAMHOYHbLIX Npodunen, NPUKPENeHHbIX OA4HON
MONKoW (MNn CTEHKON):

- HEPaBHOMOMOYHbIN YrOMOK, MPUKPENNEHHbIA MEHbLLEN MOSIKON 0,6
- HEPABHOMOJTOYHBIN YTONOoK, MPUKPENMEHHbIN 6OMbLLENR MOMKOW, U PABHOMOMOYHbIN 0,75
Yrornok

- NPOKaTHbIN NN COCTaABHOW LUBENIEP, NMPUKPENIIEHHbIN CTEHKOW, UK TaBsp, 0,9
NPUKPENEHHbIN NOMKON

6 ObnacTi NpMMEeHeHUs], He yKasaHHble B No3numsax 1-5 HacTosiwen Tabnuubl 1,0

MpymeyaHne - 3HavyeHne kKoadhpmumeHTa ycnosun paboTthl No nosnumnsam 1, 2 n 3 HacTosLwwen Tabnuubl B
COOTBETCTBYHIOLLMX CIy4asix NPUMEHSIIOT COBMECTHO € KOaddhmumeHTamm no no3mumam 4 un 5.

3HaueHne koagpmumeHTa ycnosmii paboTbl AN cTanbHbIX 3NIEMEHTOB KOHCTPYKUMIA npuHMMatoT no Cl
35.13330.

9 PACHETDI
9.1 OBLUUE NONTOXXEHUA

9.1.1 PacyeT MOCTOB C HECYLLUUMW KOHCTPYKLUAMWU M3 antoMWHUEBBLIX CMNIaBOB CrieayeT BbIMOMHATbL B COOTBETCTBUM C
ykasaHuamu nyHktos 5.35-5.41 CIM 35.13330.2011.

9.1.2 Hecywme KOHCTPYKUMM MOCTOB HEOBXOoOAMMO paccyuTbiBaTb MO MpederibHbIM - COCTOSHUSIM  Ha  OencTBue
HebnaronpuUsITHbIX COMETaHMIA NOCTOSIHHBLIX HArpPy30K M BPEMEHHbLIX Harpys3ok.

B pacuyetrax COOpYXEHU MOBLILIEHHOTO YPOBHSI OTBETCTBEHHOCTU CriefyeT y4uTbiBaTb KOS(MPUUUEHT HAOEXHOCTU MO
oTBeTcTBeHHocTU cornacHo [[OCT 27751.

9.1.3 PacyeTbl HeCylmux KOHCTPYKLUMIA MOCTOB W3 alitOMWHUEBLIX CMMaBoOB HEOOXOAMMO BBIMOMHATL C MOMOLLLO
COBPEMEHHbIX KOMMbITEPHBIX TEXHOMOIMUA, KOPPEKTHO MOAENUPYHLNX paboTy KOHCTPYKUMA 3a CYET WUCMONb30BaHUS
OeTann3npoBaHHbIX NPOCTPAHCTBEHHbIX PACYETHBIX CXEM C Y4ETOM HayallbHbIX HECOBEPLUEHCTB N 9dEKTOB KOHLIEHTpaLun
HaMNps>KeHWUNA.

9.1.4 TpoBepky Ha BbIHOCNMBOCTbL (CM. pasgen 15) NpoBOAAT ANA HECYLUX KOHCTPYKUWMA MelexXoaHbIX MOCTOB U3
antoMUHUEBBIX C1aBoOB.

9.1.5 lNpoBepKy Ha XMBy4ecCTb (Nporpeccupytoliee paspyLleHrMe) NpoBoasAT B COOTBETCTBMM C TpebosaHuamu [1] (cm.
Takke pasgen 16).

9.1.6 OueHKy bakTU4eCcKoro pecypca Hecylen CrnocobHOCTM MOCTa, Heobxooumyko ans yveTa BUSHUST BO3MOXHbIX
CnyYarHbIX Meperpy3ok M OLEHKU KadyecTBa BblbOpa KOHCTPYKTUMBHOW CXEMbl MOCTA, NPOBOASAT C MOMOLLbI METOAMUKM
onpegeneHns nNpeaenbHon HecyLen cnocobHocTn (Npunoxenue ).

9.2 OCOBEHHOCTHU BbINOJIHEHNA PACHETOB
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9.2.1 [na pacyeToB B LENsSX NpeaBapuUTENbHOMO OnpedereHns NonepedHbiX CEeYeHWUI KOHCTPYKTUBHbLIX SMEMEHTOB
[OMNycKaeTcs MCMonb3oBaTh TPaaULUMOHHbIE MO3NEMEHTHble MeToguku (cMm. 9.3). B atom crnyyae [OCTaTOMHO MPUMHMMATb
YNPOLLEHHYIO PacYeTHYH CXEMY KOHCTPYKLMM B COOTBETCTBMU C €€ MPOEKTHON reoMeTpuyeckon cxemoi. CTpouTenbHbIN
nogbem v gecdopMaumm nog Harpy3kon npy 3ToM AOMYCKAETCsl HE y4nTbiBaTb (KPOME MUMOHOB MOCTOB).

9.2.2 OCHOBHOW pacyeT, 3aknoyatoLLmniics B MpoOBEpKe YCroBUIA NepBoi U BTOPOK Fpynn npeaerbHbIX COCTOSHUIA, NpoBOAAT
B YNPYyrol MOCTAHOBKE Ha [OETanM3npoBaHHOW pacyYeTHOW CXeMe MOCTa, COCTaBMEHHOW C Y4YeToM nNpeaBapuUTeESibHO
ONpefeneHHbIX pPa3MepoB CEYEHWUA KOHCTPYKTMBHBLIX SJIEMEHTOB, MWHbIX KOHCTPYKTUBHBIX OCOGEHHOCTEN, HavarbHbIX
HECOBEPLUEHCTB 1 30H KOHLIEHTpaLmmn HanpsbkeHuid (cm. TOCT 21778, TOCT 21779, TOCT 21780, FOCT 23118).

9.2.3 OcHOBHble 0COBEHHOCTM M pekoMeHAauuMM No MPOBeAEHUIO KOHEYHO-3MEeMEHTHOTO MOOENMPOBaHWUS M3MNOXEHbI B
npunoxexHun .

9.2.4 TpoBepKy Ha BbIHOCNMBOCTb (CM. pa3gen 15) BLINOMHST B YNPYyrom nocTaHoOBKe 0e3 ydeTa reomeTpuyeckon u
PM3MYEeCKOn HEMNHENHOCTH.

9.2.5 lNMpoBepKy Ha XMBy4eCTb (MporpeccupyoLliee 06pyLLeHne, cM. pasgen 16) BbIMOMHSIT C y4ETOM reOMEeTPUYECKON 1
PU3N4EeCKON HENUHENHOCTU, a TakKe KOHCTPYKTMBHOW HEMWHEMHOCTW, BblpaXkalolencs B U3MEHEHUN pacyeTHOM CXeMbl OT
WUCXOOHOWN CXeMbl O CXeMbIl, MOBPEXAEHHON NyTEM yaaneHnsa noBpexaeHHbIX aNeMeHTOB.

9.2.6 MpoBogumyto, Npy HEOOXOAMMOCTU, OLIEHKY (DAKTMYECKOro pesepBa HecyLlen COCOBHOCTM KOHCTPYKLMM BIMOIHSAOT
B peXuMe yyeTta reoMeTpuieckor n onsamyeckon HeNMHEMHOCTU B COOTBETCTBUM C METOAMKOW pacyeTa NpeaernibHOM HecyLlen
cnocobHocTn (cMm. npunoxeHue M), KOTopas No CyLlecTBY SBMASETCA NPOLOSPKEHMEM OCHOBHOro pacyeta (9.2.2) 40 MOMeEHTa
NOMHOro uc4epnaHusa HecyLLen cnoCoBHOCTM BCEN KOHCTPYKLMMN.

9.2.7 Ycunusa B anemMeHTax M nepemMeLLeHns MOCTOBbIX KOHCTPYKLUIA onpedensioT u3 ycrnoBus Ux paboTbl C ceYEHUsIMU
6pyTTO.

9.2.8 B pacyetax no ynpoulieHHon meToamke (cMm. 9.3) npu onpegeneHnn ycunmi B afieMeHTax KOHCTPYKLMI CBapHbIE U
(PPUKLMOHHbBIE COEaMHEHMS Ha BbICOKOMPOYHbLIX BonTax gonyckaeTcst paccMaTpuBaTh Kak Henogatnmeble.

9.2.9 lMpu pacyeTe BaHTOBLIX U BUCSYMX MOCTOB C FTMOKUMW HECYLLMMMW SreMEHTaMM1 U3 BUTbIX KAHATOB C MeTanM4eckum
CepAeYHNKOM - OAMHAPHOW CBMBKU U 3aKPbITbIX HECYLUUX, NOABEPTHYTLIX NpeaBapUTENbHON BbITSKKE, CreayeT yuYuTbliBaTb MX
NPOAOILHYI0 U NonepeYHyto nonay4vectsb (pasgen 10).

9.2.10 TMpm pacyeTax No ynpoLLleHHON mMeToauke (CM. 9.3) XeCTKne CoeaMHEHWsI ANEeMEHTOB B y3nax peLletyatbix hepm
JonyckaeTcs NpUHUMAaTh LUapHUPHBIMK, €ClK NMpU TakoM AOMYLLUEHUN KOHCTPYKLMS COXpPaHSAET CBOKH HEM3MEeHSeMOCTb, Mpu
3TOM AN4 rnaBHbIX (oepM OTHOLLEHWNE BbICOTbl CEYEHUS K ANIMHE 3NeMEeHTOB He JOMMKHO npesbiwaTth 1:15.

YyeT XeCcTKoCTu Y3InOB B pelleTHaTbiX cbepmax O0nyckaeTca OCYLUeCTBIIATb I'Ipl/l6]'|VI)KeHHbIMI/I mMeTtogamu, npu 3TOM
onpeaerneHne oceBblX yCI/IJ'IIAVI 00nyckaeTca BbINOJIHATb NO u.|apH|/|pH017| pacquHoﬁ cxewme.

9.2.11 3a ocb anemeHTa NPOSETHbIX CTPOEHUN MPUHUMAIOT FIMHUIO, COEAMHSIIOLLYIO LEHTPbl TSXKECTU ero ceveHun. MNpu
onpeaeneHny NoroXeHUst LeHTpa TSHKECTU CeYeHUst ero ocrnabneHne oTBepCcTUAMU GOMNTOBbIX COEAMHEHUI HE YYMTbIBaIOT, a
ocnabneHue nepdopauuert yunTbIBaT U NPUHUMAKT MOCTOSHHBIM MO BCEW ANMHe anemeHTa. [pu cMeLleHnn ocu anemMeHTa
CKBO3HbIX (DEPM OTHOCUTENBHO NMUHUMW, COEQUHSIOLLEN LEHTPbI Y3M0B, 9KCLEHTPUCUTET CriedyeT y4nTbiBaTb B pacyeTe, eCnu OH
NPeBOCXOAMUT:

- ana MN-06pasHbix, kopobyaTblX, ABYXLUBENNEPHbIX 1 ABYTaBPOBbLIX ANIeMeHTOB - 1,5% BbICOTbl CEYeHUS;

- Ang TaBpoBbIX U H-06pa3sHbix anemeHToB - 0,7% BbICOTbl CEYEHMS.

Marnbatowme MOMEHTbI OT CMELLEHUSI OCell 3NMeMEHTOB pacnpefensioTcs Mexay BCeMM CXOOAWuMuca B y3ne
3aNeMeHTaMu NponopLUOHAIBHO UX KECTKOCTU M 0OpaTHO NPOonopLMoHansHO AnuvHe. Mpu 3aToM Kaxabii n3rnbarLwmii MOMEHT

cnefyert NpUYHUMAaTb pPaBHbIM MPOU3BEAEHUIO SKCLIEHTPUCMTETA HA MaKCUMarbHOE 3Ha4YeHWe YCuUnus B JAHHOM 3MeMeHTE B
OCHOBHOW pacyeTHOM CXeMe.
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B anemeHTax cBs3en u3 Yrosikoe C oonToBbIMMK coeNHEeHUAMIN, LUEeHTPUPOBAHHbLIX MO pUCKam, onwxanwmm K O6yLIJKy,
Jonyckaetca BO3HMKAOLLN npuv 3TOM 3KCLEHTPUCUTET HE YYHUTbIBATb.

9.2.12 lNpwn npoekTMpoBaHMM Heobxogumo obecneudmBaTb MPOCTPAHCTBEHHYKD HEU3MEHSEMOCTb, MPOYHOCTb, OOLy U
MECTHYIO YCTOMYMBOCTb MPOSETHBIX CTPOEHMI U OMop B LernoMm, GrokoB, OTAENbHbIX 3MEeMEHTOB, WX YacTer, geTanen u
COEAMHEHUN NOA4 BO3AEWCTBMEM Harpy3oK, BO3HMKAKOLWMX MPU  W3rOTOBMEHUW, TPaHCMOPTUPOBAHWM WM MOHTaxe, nog
BO3[eNCTBMEM IKCMIyaTaLMOHHbIX Harpy3okK, ¥ BbIHOCITUBOCTb.

9.2.13 [Ina anemeHTOB, ocnabneHHbIX 0TBEPCTUAMMN Mog, 06bl4HbIE BONTLI, NPU pacyeTax Ha NPOYHOCTb U BbIHOCIIMBOCTb
crnefyet NpUHMMaTb CEYEHMST HETTO, Ha YCTOMUYMBOCTb U KECTKOCTb - CEYEHUs1 BpyTTO.

[eomeTpryeckme XapaKTepUCTUKN CEYEHUS HETTO 3MIEMEHTOB KOHCTPYKUWMIA CcrieqyeT HaxoauTb, onpedenss Hambornee
HeBbIrogHoe ocnabneHue.

9.3 MNOANEMEHTHbIE PACHETbI

B HacTosileM nogpasgene npvBeneHbl OCHOBHbIE MOMOXEHUST MO3NEMEHTHOW MeToauku pacyeta. bonee nogpobHble
cBegeHuna cogepxkarcsa B CI 128.13330.

B otnnume oT OCHOBHOW MeToaouku pacdeta (cM. 9.2.2), MNo3BONSOLEN NPOBOAMTL KOMMbIOTEPHbIE paCYeTbl MO
npenenbHbiM COCTOSHUSIM, a Takke pacyeTbl C YYETOM TEOMETPUYECKOW U pM3nYecKkor HenuvHemHocTu, rae pabota
KOHCTPYKLMM aHanu3upyeTcsl 40 MOMHOro MCYeprnaHus HecyLlen CrnocOoBGHOCTW, MpY MO3NEMEHTHBIX pacyeTax BbIMOMHAT
NPOBEPKN TONMbKO OTAENbHbIX KOHCTPYKTUBHbLIX 311EMEHTOB.

9.3.1 PacueTt anemMeHTOB CMNJIOWHOIO Ce4EeHNA Ha LieHTpaNibHOe CXXaTue Unu pacTsXXeHue

9.3.1.1 Pac4yeT Ha NPOYHOCTb OTAENMbHbIX ANEMEHTOB, NOABEPXKEHHbIX LEeHTParbHOMY PacTSXKEHUIO Unn cxatuo cunon N,
cneayeTt BbINOMHATL No hopmyne

N
—X<1. (9.1)
4,Ry,
30eck 1 aanee Y. - KOBMMOULMEHT ycrosuin paboTel, NpuHMMaembin no tabnuue 8.12.

9.3.1.2 PacyeT Ha YyCTOWYMBOCTb 3MEMEHTOB CMSIOLHOMO CEYEHWs, NMOABEPXKEHHbIX LEeHTpanbHOMYy cxaTtuo cunon N,
cnepfyert BbINOMAHATL MO hopMyre

N <1. (9.2)
PARy,

YucneHHble 3Ha4YeHus koadbdmumeHTa ycTonumoctn O npueeaeHsl B Tabnuuax 6.2, 5.3 npunoxeHus b B 3aBMcMMOocCTU
OT rMBKOCTM anemMeHTa },.

MbkocTb anemMeHTa A, onpegensioT no copmyne

/
r="9, 9.3)

roe lef - pacyeTHas OnuHa;

i - pagvmyc MHepLuM CeYeHWst OTHOCUTENBHO OCW, MEpreHaMKYNSPHOM MIOCKOCTM Hauborblien rmMBKocTM (MIOCKOCTU
n3rnoba).

9.3.2 PacuyeT usrmbaembixX anemMeHTOB
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9.3.2.1 PacyeT nsrmbaemMbix 3NEMEHTOB Ha MPOYHOCTb CNEAYET BbIMOMHATL NO POpMynam:

- npu 0EeNCTBMM MOMEHTAa B O4HOM M3 rMaBHbIX M10CKOCTEN

M
—<1; (9.4)
Wn,minRYc
- npu ,EI,eIZCTBI/II/I B ceveHunn nonepequVl CUnbl
S
_o5 <1: (9.5)
It Ry,
- npu ,EI,eIZCTBI/II/I MOMEHTOB B ABYX MaBHbIX MJTIOCKOCTAX
1 (M M
*y+—Yx|<1, (9.6)
RYC Ixn [yn

rae X Ny - pacCtoAaHnaA OT rmaBHbIX ocen oo paCCManI/IBaeMOIZ TOYKN CeYeHUA,;

w,

smin - MUHUManbHoe sHaverve s W, W, .

9.3.2.2 [Ins cTeHok 6anok npu O4HOBPEMEHHOM OENCTBUM MOMEHTA M MOMEPEYHON Cumbl AOSMKHbI ObiTb BbIMOSHEHbI
yCrnoBusi:

L

2 2 2
o Jol-0,0,+02 43¢, <1 1, [(Ry,)<], ©.7)

4

rae o, = Mxy/]xn - HopMarbHOoe HanpsKeHWe B CPEAUHHON MITOCKOCTU CTEHKU, NaparenbHoe NpodoribHOW ocy Bankuy;
G, = Myx/lyn - TO e, NeprneHAMKynsapHOe NPOAOrbHOM OcK Garku, B TOM YACIE OT MECTHOIO NPUMOXKEHUST HArpy3sKu;

Tyy = OS/(lIt,,) - kacaTenbHoe HanpseHe B CTEHKe.

9.3.2.3 PacueTt Ha 06LLyt0 YCTONYMBOCTb Oanok OByTaBPOBOIO CEY4EHUS crneayeT BbIMONHATL No hopMynam:

- npu n3rnbe B NNTOCKOCTU CTEHKM, COBMNagaloLLEN C MIOCKOCTLIO CUMMETPUN CeYeHNnd

M
——x <1, (9.8)
(PbWCXRYC
- npu n3rnde B OBYX rMaBHbIX NITOCKOCTAX
M M
L —S— (9.9)

(PbVI/(:nyc WyRyc

rae @p - KO3PMOUUMEHT YCTONYMBOCTU NPpU n3rnbe, onpeaensemMblii Mo NpuoxeHuio b;

ch - MOMEHT COoMnpoTUBIrieHnAa ce4eHnAa OTHOCUTENbHO OCKH X-X, BbIYMCMNEHHbIN 151 CXKaToro Nosica;
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W,

- MOMEHT COMPOTUBIEHUS CEYEHUS OTHOCUTENBHO OCU Y-y, COBMNaAaloLLel ¢ NOCKOCTbI0 U3rmba.
9.3.3 PacueT anemMeHTOB, NoABepPXXeHHbIX A4eACTBUIO OCEBOWN CUSbl C U3rn6om

9.3.3.1 PacuyeT Ha nNpPOYHOCTb CMJIOLIHOCTEHYATLIX BHELEHTPEHHO CXaTblX (CXKaTo-n3rmbaembix) U BHELLEHTPEHHO
pacTAHYTbIX (PacTsAHYTO-M3rMbGaemMblx) ANEMEHTOB CNEeAYET BbIMOMHATL N0 hopMmyne

N M.. M, -x
S MV TV T Ry ) <1, (9.10)
A I I ¢
xn yn
rAe X, ¥ - pacCTOsHUS! OT IMaBHbIX OCEN 4O pacCMaTpUBaEMO TOUYKM CeYEHUS.
9.3.3.2 PacyeT Ha YCTOMYMBOCTb BHELIEHTPEHHO CXaTbIX M CXaTO-U3rmbaembiX 3fIEMEHTOB MOCTOSHHOIO CEYEeHWsl B
MMOCKOCTM OENCTBUS MOMEHTa, COBMagatoLen C NITOCKOCTLI0 CUMMETPUN, CreayeT BbINoMHATL No hopMyne

n

N/(¢, ARy, ) <1, (9.11)
B dopmyne (9.11) cneayet onpeaensTb KO3MPMOUUNEHT YCTONYMBOCTY MPU CXaTUM C M3TMBOM @,

a) Aanda CniowHOCTEeHYaTbIX CTep)KHeVI no Ta6n|/|u,e b.8 B 3aBucumoctTn ot yCJ'IOBHOI7I rmokocTn X n npuneegeHHoro

OTHOCUTEITbHOIo 3KCLUEeHTpUcuTeTa mef , onpegendaemMoro no (bopmyne

My =1m,, (9.12)

rae M - ko3 ULMEHT BNUAHNS hOpMbI CedeHUs, onpeaensiemoli no Tabnuue 6.10;
m, = eA/WC - OTHOCUTENbHBINA KCLIEHTPUCUTET;
e= M/N - 3KCLEHTPUCUTET, SKBUMBANEHTHbIV AENCTBUIO N3rnbatoLlero MOMeHTa;
W, - MOMEHT CONpOTUBIEHNS CEYEHNS, BLIYVMCTEHHBIN ANA Hamboree CXaToro BOSOKHa.
Mpun 3Ha4YeHnsx Mep >10 pacyeT Ha YCTOMYMBOCTb CNIIOLHOCTEHYaTbIX CTEPXKHEN BbINONHATL HE TpebyeTcs;

0) B COCTaBHbIX CKBO3HbIX CTEPXKHAX KaXKayl BEeTBb Heobxoammo npoBepsitb no dopmyne (9.10) npu cOOTBETCTBYHOLLMX
3Havennax N, M, M, , BBlMMCIIEHHBIX AN JAHHON BETBU.

9.3.4 MNpeaenbHble TMOKOCTUN CTEPXXHEBbIX 3JIEMEHTOB

9.3.4.1 TMBKOCTUN 3MEMEHTOB A = of /i He OOMKHbI NpeBLIWAaTh NpeaeribHbIX 3Ha4YeHUN 7\.u , NpuBeaeHHbIX B Tabnuue 9.1.

Mpu 3TOM MMBKOCTb PacTsIHYTbIX 3NIEMEHTOB NPOBEPSIOT TONLKO B BEPTUKANBHOW MIOCKOCTU.

Tabnuuya 9.1
OneMeHTbl KOHCTPYKLNA MpenenbHas rmMbKocTb
CTEPXXHEBbIX 3MTIEMEHTOB

7\‘1/1

CxxaTble 1 CXKaTo-pacTsaHYTble 3ANeMeHTbI IMaBHbIX epM; CTONKN Onop; 90

pacTAaHyTblE 3NeMEHTbI NOACOB rMaBHbIX depM

PacTaHyTble aneMeHThl raBHbIX hepM, KpoMe NOSCOB; ANeMeEHThI, Cryallne 120

AN YMeHbLUeHNs pacyeTHON ANUHBI lef

CxxaTble aneMeHTbl NPOAOIbHBIX CBA3EW MaBHbIX hepM 1M NPOAObHbIX 6anok, 110

a TaKxke TOPMO3HbIX CBA3EMN
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To e, pacTsaHyTble 110
OneMeHTbl NonepeYHbIX CBA3EN:

- Ha onope 110
- B npornete 120
Mosica dhepm nonepeyHbIX CBA3EN, B YPOBHE KOTOPbIX OTCYTCTBYHOT 90
npoJonbHble CBA3W, UMW NNuTa, 06begnHEeHHas ¢ noscamu rmasHbIX 6anok Ang

COBMECTHOW paboThbl

9.3.4.2 MNpwn npoBepke rMBKOCTN PaCTAHYTbIX CTEPXKHEN NEPEKPECTHOM PELUETKN U3 OOUHOYHbBIX YTONMKOB paanyc UHepLmm
cnegyeT NPYHUMAaTb OTHOCUTENBHO OCK, NapannensHoNn noske yronka. CTep)XHU NePeKPECTHOW PeLLETKN B MeCTe NepeceyeHus

OOJMKHbI ObITb CKpenneHbl Mexay coOoM.

9.3.4.3 [na pacTaHyTbIX pPackocoB epM C HE3HaAYUTENbHbIMU YCUNUAMKW, B KOTOPbIX NpU HebnaronpusiTHOM
pacnonoXeHUn Harpy3kn MoXeT N3MEHATLCH 3HaK YCUNusd, NpeaenbHy rMOKOCTb NPUHUMALOT Kak NS CXXaTblX 3NeMeHTOB, Npu

3TOM CoeAVHUTENbHbIE MPOKNaaKN criegyeT ycTaHaBnueaThb He pexe vyeM Yepes 4017

10 PACYET HA NPO4YHOCTb U NON3YYECTb CTAIIbHbIX KAHATOB

Pacuyet Ha NPOYHOCTb N NON3y4eCTb CTallbHbIX KaHATOB crieayeT NpuHUMaTb B COOTBETCTBUU C YKa3aHUAMUN MYyHKTOB 8.33-

8.35 CI1 35.13330.2011.

11 PACYET COEAUHEHWUNA KOHCTPYKLIUA N3 ANIOMUHUEBbIX CMNABOB

11.1 CBAPHbIE COEOUHEHWUA

11.1.1 CBapHble WBbI CneayeT paccunTbiBath No dopmynam tabnuubl 11.1.

Ta6bnuua 11.1

CBapHble LWBbI HanpsikeHHoe cocTosiHme PacueTtHas cdopmyna
CTbIKOBbIE, PacnonoXXeHHble Cxatune, pacTtshkeHue N
nepneHaukynsapHo AenCTBytoLen cune m <1
W w-twic
YrnoBble Cpes N <
BfkflewaC

MprumeyaHune - B HacTosiwen Tabnuue NnpMMeHeHb! criegytowme 06o3HaveHms:

N - pacuyeTHasi NpoAonbHas cuna;

Rw - pac4eTHOe conpoTuBIieHne CTbIKOBbIX CBAPHbIX coeguHeHun pacTaXeHuo, CXKaTuio, I/I3FI/I6y;

[,, - pacyeTHaa AnuHa WBa, paBHas €ro MofHoW ANMHE 3a BbliMeTOM 3t Unu 3kf (npu BbIBOAE LWBA 3a
npegenbl COeAMHEHNA Ha NOAKMAAKM 3a PacYETHYIO ANUHY LWBa CNeayeT NMPUHUMATL ero MorHyo AnuHY);

tW - HAaMMeHbLlaaA TornuwnHa coenHAeMbIX 31EMEHTOB;

[Sf - KO3 PULMEHT, NpUHMMaeMsbIli paBHbiM: 0,9 - Npy aBTOMaTUYECKOW OAHO- U OBYXNPOXOAHOM CBapKeE;

0,7 - Npn aBTOMATMYECKON MHOrOMPOXOAHOW CBapKke, MpWU PYyYHOM M MEXaHM3UPOBAHHOW CBapke C NOObIM
4YNCrOM NPOXOAO0B;

kf - KaTeT yrnosoro LiBa, I'IpI/IHI/IMaeMbIIZ paBHbIM KaTeTy BNMCAHHOIo paBHo6e/:|,peHHoro TpeyronbHuUKa.

[okyMeHT coxpaHeH ¢ noptana docs.cntd.ru — anekTpoHHoro coHaa us 6onee 25 000 000 HopMaTUBHO-NPABOBbLIX U HOPMATUBHO-TEXHUYECKUX JOKYMEHTOB


http://docs.cntd.ru/
http://docs.cntd.ru/document/1200084849#7D20K3

CIM 443.1325800.2019 MocCTbl C KOHCTPYKUMAMU U3 antoMUHUEBbIX CNnaBoB. MpaBuna NnpoekTMpoBaHus

CTtpanuua 29
Ce00 npasun om 30 anpensa 2019 e. Ne 443.1325800.2019

11.1.2 CBapHble COeAMHEHNSI KOHCTPYKLIMIA 13 alntOMUHUEBBIX CMNAaBOB AOMKHbI ObITh BEINOMHEHbLI B 3aBOACKUX YCIIOBUSIX.
Py4Has cBapka npu MOHTaxe KOHCTPYKLMIA Ha CTPOMTENBHOW MnoLiaike He JonyckaeTcs.
11.2 3AKINENOYHbIE N BONTOBbLIE COEAUHEHUA

11.2.1 B 60NTOBLIX COEAMHEHUsIX NpuU OeNcTBUM NpoaonbHoi cunbl N, npoxodsilen Yepes LUeHTP TSXKEeCTU CoeauHEeHNs,
pacnpefeneHune aTon cunbl Mexay 6ontamu cnegyet NpUHMMaTh PaBHOMEPHLIM.

11.2.2 BonToBble MNK 3aKNenoYHble COeaUHEHUS, BOCNpuUHMMatlLwime nponornbHblie CUnbl, crneayeT paccynTbiBatb Ha cpes3

6ONTOB UMK 3aKnenok, CMATUE OCHOBHOIO MeTanmna u Ha pacTskeHue 6onToB (Bo dnaHueBbIX coenHeHnsx) no dopmynam
Tabnuubl 11.2.

Mcnonb3oBaHue 3aknenok Npu yKpynHUTENbHOW cBopKe KOHCTPYKLMIA Ha CTPOUTENbHOM NoLwaake He AonycKaeTcs.

Tabnuua 11.2

HanpsikeHHoe cocTosiHue PacueTtHas dopmyna ans Pac4yeTHas gpopmyna ang
coeanHeHns Ha bonTax CcoeauHeHUs Ha 3aknenkax
Cpes N N
—— <1 —————<1
nd nd
nng e Ry, nng 4 R,
PacTskeHve N -
2
nd,
n 0 Rbt
4
OTpbIB roNoOBKM 3aKNenKku - N 1
—F—F—<
nndhR,.
CmATHe coefMHAEMbIX 3NIeMEHTOB N { N 1
- < <
ndRy, >t ndR,, >t

MprumeyaHne - B HacTosiwen Tabnuue NnpMMeHeHb! criegytowme 0603HavYeHns:

N - pacyeTHasa npogonbHas cuna, 4enCcTBYoLWas Ha CoeguHeHe;
Ry, R, Ry, s Ry, Ry, - oM. paspen 4;

n - yncno 60NTOB UNM 3aKMNenoK B COEAUHEHWM;

ng -4ncno pabounx cpe3os oaHoro 6onTa 1nu saknenku;

d - anameTp 3aknenku (Mnu oTBepCTUsA AN 3aKIenku) U HapyXHbI AnameTp CTepxHsa GonTa;

Zt - HaMMEHbLLIas CyMMapHas TOSMLLMHA 3NEMEHTOB, CMMHAEMbIX B OQHOM HanpaBneHuu;
dO - BHYTPEHHUI AnameTp pe3bbbl 6oMTa;

h=0,4d - BbICOTa NOBEPXHOCTM OTPbIBA FOTOBKMU.

11.3 COEAUNHEHWA HA BbICOKOIMPOYHbIX CTAJNIbHbIX BONTAX
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11.3.1 MOHTaXHble COEAUHEHWNSI KOHCTPYKTMBHbIX ONOKOB M3 anioMUHMEBLIX CMMaBOB HA BbICOKOMPOYHbIX CTalbHbIX
GonTax cnegyeT paccyMTbiBaTh B NpeanorioXeHn nepegadn AeVCTBYIOLWMX B CTbIKaxX U MPUKPENIIEHUSIX YCUINIA Yepe3 TpeHure,
BO3HUKaloLLee MO CoMpuKacalLMMCa MAOCKOCTAM COEAUMHSAEMbIX 3fIEMEHTOB OT HaTAXEHWUs! BbICOKOMPOYHbLIX GonTos. Mpwu
3TOM pacnpegeneHue npodonbHoOn cunbl Mexay 6ontamu cnegyeT npuHumaTth pasHoMmepHbIM (CTOCT 32484.1, TOCT 32484.3,
[OCT 32484.5, TOCT P 53664).

PpUKUNOHHBLIE COEQUHEHWS CEAYET CThIKOBATh HE NO3aHee YeM Yepes 48 4 nocne cTpyriHo-abpa3nBHO 06paboTKK.

11.3.2 Pac4yeTHoe ycunue Qbh’ KOTOpOe MOXET ObITb BOCMPUHATO KaXOOW MOBEPXHOCTbIO TPEHUSI COEOUHSIEMbIX
3MNEMEHTOB, CTSAHYTbIX OOHUM BbICOKOMNPOYHbIM B60NTOM, crneayeT onpeaensTs no dopmyne

Opi = RppYp Apt/ V1, (11.1)

rae Ry, - pacyeTHoe COMPOTMBNEHME PaCTSHXKEHWMIO BbICOKOMPOYHOro GomnTa, onpeaensemoe cornacHo Tabmuue .8
npunoxenunst I CM 16.13330.2017;

Yp - KO3PPULIMEHT yCcroBuin paboTbl CoeanHEHNs, NpUHUMaembIi pasHbim 0,8;

Abn - nnowaab ceveHms 6onta HeTTo cornacHo Tabnuue N9 npunoxenusa I CIM 16.13330.2017;

U - k09 PULMNEHT TPEHUS, MPpUHUMaeMbIn no Tabnuue 11.3;

Y}, - k0adduLMeHT, npuHMMaembln no Tabnuue 42 CM 16.13330.2017.

Tabnuua 11.3

Cnocob o6paboTkn NoBepxHOCTEN MeckocTpynHas TpaBneHve Bes o6paboTku (nocne
coeavHaeMbIX getanen o4ncTKa noBepxHoCTEN obesxunpmBaHund)
KoadhduumeHT TpeHns 0,35 0,3 0,15

KonunyecTBo n BbICOKOMPOYHbIX GONTOB B COEAUHEHUM NPY AEVWCTBUM NPOAONBHON CUIbl criedyeT onpeaensTb no gopMyrne

N

n>—2
k1Y Opy

(11.2)

rae kl - KONMYECTBO NMOBEPXHOCTEN TPEHUS COEANHAEMbIX NIEMEHTOB.
HatskeHne BbICOKOMPOYHOIo bonTa cnegyet npoBognTb OCEeBbIM YCUTUEM!

11.3.3 PacyeT Ha NPOYHOCTb COEANHSEMbIX AIEMEHTOB, OCNabneHHbIX OTBEPCTUSIMU MO, BbICOKOMPOYHbIE 6ONThI, cneayet

BbIMOMHATL C YYETOM TOMO, YTO MOSIOBMHA YCUIUS, MPUXOASILLErocs Ha Kaxablii BONT, B paccMaTpvBaeMOM CEYEHUU YyxXKe
nepenaHa cunamu Tpenus. Mpy 3TOM NpoBepKy ocrabrieHHbIX CeYeHuin credyeT NpoBOAWTL MO MIoLWaan ceveHns bpyTto A

npu A4, > 0,854 vnm no ycnosHoii nnowaan A, = 1,184, npn 4, < 0,854 .

11.4 COEQAUHEHUA C ®PE3EPOBAHHbIMUA TOPLIAMU

CoeanHeHus ¢ pesepoBaHHbIMU TOpLAMU NpeaHa3HadYeHbl AN NOMHOLEHHONO UCMONb30BaHUS BCeit Nnolaan cevyeHus
ANa nepenaqy yCUnuii yepes coeduHeHue, Npy 9TOM CXUMAIOLLLY0 CUMy criedyeT cuMTaTh MOMHOCTLIO Nepedarolleincsa Yepes
TOpLbI.
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Bo BHELUEHTPEeHHO CXaTbIX U cXKaTo-nsrnbaembix anemMeHTax CBapHble WBbI U oonTbl YKa3aHHbIX COeaVHEeHUn, BKNoYast
BbICOKOMPOYHbIE, clefyeT paccyutbiBaTb Ha MakCuMMalribHOE pacTtArnBawulee ycurnue ot OEencTBmMs MOMeEHTa n I'IpOJJ,OJ'IbHOVI
cunbl npun Hanbonee He6J'IaFOI'IpI/IFITHOM nxX coveTaHunn, a Takke Ha capuraruiee ycunume ot aencreus nonepequﬁ Cunbl.

11.5 MNOACHbIE COEAMHEHUA B COCTABHbIX BAJIKAX

11.5.1 CBaprIe LWBbI, 3aKrenkn m BbICOKOMPOYHbIE 6OJ'ITbI, coenHAKLWMne CTEeHKM U MNosdCa COCTaBHbIX ABYTaBPOBbIX

6anok, crnegyeT paccuntbiBaTb No oopmMmynam tabnuusl 11.4.

Tabnuua 11.4

Harpy3ka Bua coegmHeHus dopmynbl Anst pacyeTa NosICHbIX
COE[IHEeHWI B COCTaBHbIX Hbankax
HenonsuxHast Yrnosbie LWBbI T
(pacnpeneneHHasi u W <
cocpenoToyeHHast) Bf e
BbicokonpoyHbie 60nThl aT i
— <
OpY cki
3aknenku
L <1
QVSYC”S
MecTHas Yrnossble LB 5 5
cocpeaoToYeHHas 1 r-+v
<1
Ryrve \ 2B ks
BblcokonpoyHble 60nThbl 5 5
aNT +alV
— <1
O ki
3aknenku 5 5
aNT +alV
— <1
OysY N

MpymeyvaHne - B HacToswen Tabnuue npuMeHeHs! criegytowme o6o3HaveHms:

- CTaTU4eCKNiA MOMEHT OpYTTO nosica Ganku OTHOCUTENBHO HENTPAanbHON ocK);
wa - pacyeTHOe COMPOTUBIIEHWNE YITIOBLIX LUBOB CPE3y MO MeTansny LWBea;
a - Lar NosiCHbIX 3aKMNemnokK Uim BbICOKOMPOYHbIX GOMTOB;
Oy, - PacHeTHOE ycunue OfHOTO BLICOKOMPOYHOTO GorTa, onpeaensiemoe no cgopmyne (11.1);

kl - KOnmn4yecTBO ﬂOBerHOCTeI;I TpeHna coeanHAaeMblX NTIEMEHTOB;
nd?
O, - pac4eTHOE yCUnme OAHON 3aKrernku Ha cpes, onpeaensieMoe no opmyne 0, = :

_Rn—!
4

Mg - YUCIO PACYETHbIX CPE30B OAHO 3aKIIenkKu;

cornacHo CI120.13330);

T = QS/] - caBuraroLlee nosic ycunue Ha eavHuLy AnuHbl, Bbl3biIBaEMOE nonepeyvHon cunon Q (3gecb S

V= YfF/lef - OaBrneHue OT COCPeLOTOYEHHOro rpy3a F (3gech Yy - KO3 PULIMEHT, NPUHUMaEMbIN
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lef - YCINOBHas AfIMHa pacnpeneneHnsa cocpegoTodeHHon Harpysku (cornacHo CI 128.13330);

O - KO3(UUMEHT, MPUHUMAEMbIA MpPU Harpyske Mo BepxHeMy nosicy 6anku, B KOTOPOW CTeHka
npucTporaHa k BepxHeMy nosicy, OL=0,4; Nnpu OTCYTCTBUWN NPUCTPOXKN CTEHKU UMK MPU Harpyske no HUXKHEMY
nosicy o =1;

R Bf , kf - cM. pasgen 4.

VS’YC"

11.5.2 B Gankax ¢ coequHEeHNsIMN Ha 3aKrernkax UM BbICOKOMPOYHbIX ©onTax ¢ MHOTOMCTOBbLIMU MOSICHBIMW NakeTamm
NpUKpenmneHne Kaxaoro M3 NMCToB 3a MECTOM CBOEro TEOPETUYECKOro 06pbiBa cneayeT paccyMTbiBaTb Ha MOMOBUHY YCUNUS,
KOTOpOe MOXET ObiTb BOCMNPUHATO ceyeHuem nucTa. [pukpenneHve Kaxgoro nmucra Ha y4vyacTKe Mexay OeNCTBUTENbHbIM
MeCTOM ero obpbiBa n MecToM ObpbiBa NpeabiayLLero n1cTa cnegyer paccunTblBaTb HA NMOMHOE YCUIMe, KOTOpoe MOXET ObITb
BOCMPUHATO CEYEHneM nncTa.

12 NPOEKTUPOBAHUE KOHCTPYKLIUA U3 ANIOMUHUEBbIX CMTIABOB
12.1 OBLWWUE YKA3AHUA

Mpy NPOEKTUPOBAHNM KOHCTPYKLMIA U3 antOMUHMEBLIX CMNaBoB HEOOXOAUMO:

- npegycMaTpuBaTb KOHCTPYKTUBHYIO CXeMmy W cBsi3u, obecrieumBatoliye B MNPOLECCE MOHTaxa MW 3KchnyaTaumm
YCTONYMBOCTb U MPOCTPAHCTBEHHYIO HEU3MEHSIEMOCTbL COOPYXXEHUS B LIENIOM U €ro 3rieMeHTOB, Ha3Havas nx B 3aBMCMMOCTU OT
OCHOBHbIX NMapamMeTPOB U pexuMa SKCnyaTtaunm cCoOopyXeHUst (KOHCTPYKTUBHOM CXEMbl NMPOMNETHbIX CTPOEHUN, TEMNEPAaTYPHbIX
BO34EVCTBUM U T.4.);

- npegycmatpuBatb BO3MOXHOCTb YKPYMHEHUA 3NIEMEHTOB KOHCprKLI,VIIZ Ha CTpOI/ITeJ'IbHOIZ nnowagke aona MOHTa)Xa Ux
KPynHbIMU ornokamu 1 obecneyeHns yCTOIZ‘-II/IBOCTI/I OTAENbHbIX 3J1IEMEHTOB U onokos COOpPYyXeHnA B npouecce MOHTaxa;

- NPeaycMaTpyBaTh MOHTaXHbLIE KPEMNIeHUs arieMeHToB, obecrneynBaloLLne BO3MOXHOCTb MX Merkoin cGopku n yao6Horo
BbINOSIHEHUS! COEAMHEHUI Ha MOHTaXe (YCTPOMUCTBO MOHTaXKHbIX CTOSIMKOB UM T.M.), @ Takke GbICTPOTY BbIBEPKU KOHCTPYKLIMIA;

- nNpegycmatpuBatb MOHTaXHble COeAUHEHUA 3NEMEHTOB donToBbIMMU; CBapHble MOHTaXHble CcOoeANHEeHUA OonyCcKakTcA
NNWb B TeX cnydasax, korga npuMmeHeHune donToB HepaunoHalnbHO U He NpeayCcMOTpPEHO.

12.2 OCOBEHHOCTU NPOEKTUPOBAHUA

12.2.1 Mpornbsbl narmbaembix aNEMEHTOB crneayeT onpenendtb 6e3 yyeta KoadhPUUMEHTOB AMHAMUYHOCTU U ocnabneHus
CEeYeHU OTBEPCTUSIMU NS 3aKIenok, 60NTOB U CBAPOYHbIX LLBOB.

OTHOCUTENbHBbIE MPOrMObI 3NEMEHTOB KOHCTPYKLMWA W3 antOMWHUEBLIX CMfaBOB He [OMKHbI MpeBbIWATh 3HAYEHWN,
npuBegeHHbix B CIM 35.13330.

12.2.2 TemnepaTypHble KnuMaTuyeckme BO3OENCTBMS Ha KOHCTPYKLMM U3 antOMWHWEBBLIX CMMaBOB CreayeT yuuTbiBaTb
nyTem pa3buBKM KOHCTPYKLMKU HA TeMnepaTypHble Groku, coctas, opMa 1 pasmepbl KOTOPbIX ONPeAensoTCA B COOTBETCTBUM
€ ykasaHusamu nyHkToB 5.11, 5.69 CI1 35.13330.2011.

12.2.3 Koppo3nOHHYO0 CTONKOCTb KOHCTPYKLUMIA U3 antoMUHUEBBIX CMMaBoB, NOABEPraloLLMXCA BO3AENCTBUIO arpeCCUBHbIX
cpepn, criegyeT obecrneunBatb NyTeM BbiOOpa ChMnaBa M COCTOSHMS MaTepuarna, HasHaYeHUs paLvoHarbHbIX KOHCTPYKTUBHBIX
dopM U MUHUMAarbHbIX TONWWH B cootBeTcTBUM ¢ CI1 28.13330 1 NnpyMeHeHneM 3aLUMTHbLIX aHTUKOPPO3UNOHHBLIX NOKPLITUNA.

12.2.4 [Ns NOBbILEHMS1 KOPPO3MOHHOW CTOMKOCTU cTanbHble OOMTbI MoAneXxaT OLWHKOBKE WM KaaMuposaHuto. Ons

NUCKNMKOYEeHNA MeCTHOro nospexnaeHua antoMUHUEBLIX CrjlaBOB B TMpoLecce 3aTAXKU oonTa nog ronoBkKN WU ramkm oonToB
crnenyet ycrtaHaBmBaTb wanbel. I'Ipvl BbIMNOMHEHUN Wanb 13 cTanm OHW AOMKHbI ObITb OLMHKOBAHbI UK KaaMUpPOBaHbI.

13 KOHCTPYKTUBHbIE TPEBOBAHUA
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13.1 OBLUWUE YKA3AHUA

13.1.1 KoHCcTpyupoBaHue 1 U3roToBMNEHWE 3MEMEHTOB KOHCTPYKUUM N COEAMHEHUN U3 antoMUHUEBBLIX CMfaBoB crnegyet
nposoauTb B cooTtBetcTBumM ¢ [OCT P 57352.

13.1.2 HaunmeHbluyto TOMWMHY AeTanen 3reMeHTOB MPOMEeTHbIX CTPOEHW MPUMHUMAKOT MO pacyeTy Ha MPOYHOCTb,
YCTOMYMBOCTb, BbIHOCIIMBOCTb, XECTKOCTb W konebaHusi, HO He MeHee ykasaHHoW B Tabnuue 13.1 c y4yeToM YycroBui

nepeBo3Kn, MOHTaXa 1 aKkcnnyartauun.

HonyckaeTtcsa cnegytowasi Hambonbluas TosWMHA NNUT: U3 BCEX CMNIaBoB, 3a UckntoveHnem 1915, - no 50 mm, u3 cnnaea
1915 - po 20 mm.

Mpn aTomM nocTaeka NUCTOB TonwmMHon cebiwe 10,5 Mm npoBoanTcs ¢ cobniogeHnem TpedosaHm FTOCT 17232 ¢ yyeToM
nonoxexun 8.2.1 HacTosLlero ceoga npasuin.

[onyctumasn Hanbonbliasi TOMNWMHA S1EMEHTOB CEYEHUSA MPECCOBaHHbIX nonydabpukatosB - 25 mm gna npodunen n 30
MM ans Tpy6.

Tabnuua 13.1

[eTanu KoHCTpyKumn HanmeHbLllas TonwmHa,
MM, UNKN ceYeHne
aetanen KOHCTpyKuun
neLwexoaHbIX MOCTOB

1 JluctoBble getanu (3a UcknodeHMeM geTtanemn, ykasaHHbIX B No3nuymnax 2-9 6
HacToswen Tabnuubl)

2 Y3noBble hacoHKU rMaBHbIX hepm 5
3 BepTukanbHble CTEHKN CBapHbIX n3rnbaemMbix rnaBHbIX 6anok 6
4 Y3noBble (pacoHKU CBA3EN 5
4
4

5 Haknagku B cTblkax pebep opTOTPOMHON NNUTbLI U NaHKK
6 Mpoknagku

7 T'opu3oHTanbHble ONopHbIE NUCTLI 20
8 Jlnctbl HacTuna OpTOTPONHbLIX NANT 7*
9 Pebpa opTOTPOMHLIX N PEBPUCTBIX NANUT 4*
10 TpaneuneBugHsle pedpa 6*
11 Yronku B OCHOBHbIX 3rieMeHTax rmaBHbIX hepM 1 MPOE3XKeN YacTu 70x70x5*
12 Yronku cnaHueBbIX NPUKPENeHni NpoaorbHbIX U NonepeYvHbIX 6anok 80x 80 x6*
13 Yronkun B anemeHTax cBa3en 50x 50 x 5*

* [laHbl MMHUMAaSIbHbIE TOSLLMHBI JIUCTOB M CEYEHUSI U3 YCITOBUSA CTOMKOCTU K FIOKarbHbIM MeXaHU4YeCKUM
noBpexaeHusIM. TpebGyeMble TOMLLMHBI U pa3Mepbl CEYEHWI ONPeaenstoT pacyeTom.

13.1.3 [Na yMeHbLUEeHUs1 Yncna COeanHUTENbHbLIX CBApPHbIX LUBOB CEYEHWS COCTaBHbIX ANIEMEHTOB pelueTyaTtbix depm
cnepfyet npegycMaTpuBaTth U3 MUHMMArbHOIO Yncna aetanen.

13.1.4 B pewetyatbiXx MMaeHbIXx depMax matepuan anemeHToB kKopobyatoro m H-obpasHOro ceveHuin OomkeH ObiTb
CKOHLIEHTPUPOBAH B fINCTaX, PACrnofoXeHHbIX B NIIOCKOCTM depMbl.

13.1.5 Mosica, cxaTble anemeHTbl hepM criegyet npeaycMaTpuBaTtb MO BO3MOXHOCTA 3aMKHYTOMO CEYEHUs1 - CBApPHOro
KopoB4aToro ceYeHunst UM U3 NPeccoBaHHbIX TPyo.

13.1.6 B cocTaBHbIX anemMeHTax pelueryaTbix (oepM 3a pacyeTHYHO LWMPKHY b nucTa cneayeT NpuHUMaTh:

a) npu o6eunx 3aKkpenneHHbIX NPOAONbHbLIX KPOMKaX:
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- Ana 3nemMeHToB C 6onToBbLIMU COoOeUHEHUNAMU - PACCTOAHUE MexXay onwxanwmmmn puckamun 6OJ'ITOB, npuncoeanHAKLWNX
OaHHbIN NINCT K nepneHavkyrndapHbiM eMy nmctam unn CoeanHNTEerbHbIM CBA3AM;

- ANs cBapHbIX U NPECCOBAHHLIX 3NTEMEHTOB - PAaCCTOSIHME MEeXY OCSIMU YKa3aHHbIX JIUCTOB;
0) Npu 3akpenneHnun ogHoM NPOSONbHON KPOMKM:
- ANsi 3NeMeHToB ¢ 60NTOBLIMU COEAMHEHMSIMM - PACCTOSIHUE OT CBOBOAHOIO Kpas nMcTa Ao bnuxanwen pucku 6onTos;

- ONS CBapHbIX U MPECCOBaHHbLIX 3MEMEHTOB - PacCTosiHMe OT CBOOOAHOro kpasi nucta [0 ocu Gnukaiero nucra,
pacronioXXeHHOro NePNeHANKYISPHO AaHHOMY.

13.1.7 B cxaTbix aneMmeHTax H-o6pa3HOro ceyeHunss TOMLWMUHA FOPM3OHTaNbHOMO NUCTa OOSMKHA COCTaBNATbL OT TOMLMHbI
COENHSAEMbIX NMUCTOB tf He MeHee:

0,4 tf - B 9N1leMeHTax ¢ 60NTOBbIMU COeAMHEHUAMN;

0,6lf - B CBaPHbIX M NPeCCOBaHHbIX 3fleMeHTax.

13.1.8 lNpwu KOHCTpPYMpoOBaHMM y3noB depm crneayet obecneumBaTb MECTHYH YCTOMUYMBOCTb CXaTbIX 30H Y3M0BbIX (PAaCOHOK
nogKpennsisi, npy Heo6XoAMMOCTU, CBOOOAHbLIE KPOMKM OKaMMAIOLMMM YronkaMu unm pedpamu.

13.1.9 [ByTaBpoBble cBapHble 6Ganku crnegyeT npegycmaTtpyBaTb M3 OOQHOMO BEPTMKANbHOMO M ABYX FOPU3OHTAlbHbIX
nMcToB, a KopobuyaTble - M3 OBYX BepTUKalnbHbIX W ABYX HEMNOCPEACTBEHHO COEAMHEHHBIX C HMMMW MOSICHBIMK LUBaMWU
rOpPU3oHTarbHbIX NIUCTOB.

MNpumeHeHne B nosicax nakeToB M3 ABYX JINCTOB AOMYCKAaeTCs TOMbKO B anemeHTax m3 cnnaesoB 1915 B cnyyasx, Korga
Tpebyemas TonimMHa nosica ceapHon 6anku npesbiwaeT 20 Mm.

M3meHeHne ceyeHus nosica cnenyetr OCyLeCTBNATb B 30HE pacrnorioxeHua ero CTblKOB, npegycMartpuBasa CKOCbl MO
LpUHE Unn no TornwnHe, a npu HeobxoaMMocCTh - TO U apyroe ogHOBpPEMEHHO C YKITOHOM 1:8 on4a PaCTAHYTOIro nosAca u 14 -
Aana cxartoro.

B noscax u3 AByx nucToB cnegyeTr MPUMEHsITb MUCTbI, OTNMyarowmecs Mo WwupuHe He mMeHee 4yem Ha 100 mm. B
neLexogHblX MOCTax AOMyCcKaeTcs NpMMeHeHWe B nosicax Oanok nakeToB M3 NIMCTOB OAMHAKOBOW LUMPWHbBI, COEAMHEHHbIX
CBapHbLIMW LIBaMK, HaNOXEHHbIMW MO COMnpuKacalwLWMMCs KpoMKaMm, C pasfenkon nocrnegHux Ha tpebyemyto no pacdety
rnyouHy.

13.1.10 HapyxHbln nMCT nakeTa nosica, obpbiBaembli B nporete ©Oanku, crnegyetr MNpoao/PKUTb 3a MEeCTO €ero
TeopeTuyeckoro obpbiBa Ha AnvHY, obecneduBatowyto npukpenneHne 50% nnowagu ceveHns nucra. MNpu aTom cnegyet
npegycmaTpuBaTtb: TOMWUHY 3TOFO NMCTa Ha KoHue - 10 MM; CUMMETPUYHbBIE CKOChI MO LUMPUHE (CO CBEAEHWEM Ha HET) - C
YKNOHOM 1:4; CKOC NO TONWMHE - C YKNoHOM 1:8 ans pactaHyToro nosica u 1:4 - ans cxartoro. [1na KOCbIX WBOB Ha KOHLE nucTa
cnegyet npegycMatpuBaTb OTHOLLUEHME KaTeToB 1:2 (MeHbLUMIA KaTeT - MO BepTMKanu) M MexaHudeckyro obpaboTky ans
nony4yeHus NnaeHbIX (PaanMycom He MeHee 5 MM) NepexooB kK OCHOBHOMY MeTassy HenpepbIBaeMoro nicTa nosica.

13.1.11 Bbibop BMaa coeamHeHus (cBapHoe, 6onToBoe U Ap.) cneayeTt NpPoBOAUTb B 3aBMCMMOCTU OT XapakTtepa paboThl
COEAVHEHUS U C Y4ETOM CTENEHM 0CrnabneHns KOHCTPYKTUBHbLIX SN1EMEHTOB.

[nsa TepMUYecKkn HeynpoyHSeMbIX CMniaBoB (OCOBEHHO B OTOXOKEHHOM COCTOSIHMM) OCHOBHbIM CMOCOOOM COeaMHEeHUst
cnepnyert BbIOMpaThb CBapKy.

CBaprIe coeQUHEHNA JNeMEeHTOB HeCyLlnx KOHCprKLI,I/IIZ cnegyeTr  BbIMNOJMMHATL B 3aBOACKMX  YCIOBUAX. I'Ipvl
MPOEKTUpPOBaHNN CBaApPHbIX KOHCprKLI,I/IIZ HeO6XOJJ,VIMO npegycmartpueartb nNnpuMmeHeHne KOHOYKTOPOB.

13.1.12 ToHKONUCTOBLIE orpaxgawtiimne KOHCTPyKUMn un unx coeaunHeHuda crnengyeTt MnpoekTuposaTtb CBapHbIMUA  UIA
KnenaHbIMU (3aBO,EI,CKI/Ie N MOHTaXHbl€ KpenneHua 0BLLMBOK K KapKkacaMm, CTblKM Ond YKPYNHEHUA TOHKONTUCTOBbIX SﬂeMeHTOB), a
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TaKkke C npuMeHeHnem coeguHeHun Ha daanbu,ax, 3aulenkax n gp.

13.1.13 MNpun NpoeKkTpoBaHUM CBapHbIX KOHCTPYKLMI HeoBxoauMo obecnednTb CoXxpaHeHUe BHELLUHEro BUaa KOHCTPYKUUK
nytem:

- Bbibopa cnocoba ceapku, obecnevmsatoLLero TpebyemMblii BHELLHWUI BUA, CBAPHbIX COEANHEHWN;
- MPYIMEHEHNSI KECTKUX KOHOYKTOPOB;
- MPOKOBKM CBapPHbIX LWBOB A1 YMEHbLUEHNsI CBapOYHbIX AedopMannii u ap.

13.1.14 MnHUManbHYO TOMLWMHY OrpaXaatoLmMx KOHCTPYKUUI U3 antoMUHUEBBIX CMNaBOB crnefyeT HasHayaTb No pacyeTty
B 3aBMCMMOCTM OT YCMOBWUIA TPAHCMOPTMPOBAHMWS, MOHTaXa 1 3KCnnyartauuu.

13.1.15 KoMB1HUpOBaHHbIE COEOUHEHUS, B KOTOPbIX YacCTb YCUMNUIA BOCTIPMHUMAETCH 3akrenkamu unu 6ontamu, a yacTb -
CBapHbIMU LWIBaMU, MPUMEHATb 3anpeLLaeTcs.

13.1.16 Jonyckaetcsi covyeTaHNe B OOHON KOHCTPYKLIMU 3MIEMEHTOB 13 arntOMUHUEBOIO Crfaea 1 cTanu npu obecneyeHuu
Mep Mo NpeJoTBpaLLEHMIO KOHTaKTHOM 3NEKTPOXMMUYECKON KOPPO3UN.

13.1.17 [Ona yMmeHblleHWss KOHUEHTpauum HanpskeHun cregyeTr MUCMNonb3oBaTb MEpOonpuUATUS, aHanornyvHble
pekomeHgyembim CIT 35.13330 Ang ctanbHbIX KOHCTPYKLMNA.

13.2 CBAPHbIE COEOUHEHUA
13.2.1 MNpn NpoeKkTUPOBaHUM KOHCTPYKLNIA CO CBAPHLIMU COEAMHEHNSMN crieayerT:

- npegycmartpuBatb NpuMeHeHne py4vHbiX 1 MeXaHN3NpPOBaHHbIX cnocobos CBapKu, otaaesasa npegnovyteHne cCoBpeMeHHbIM
BbICOKOMPOM3BOAUTESIbHBbIM TEXHOJ10INAM;

- npeaycMmartpuBaTtb, MO BO3SMOXHOCTU, CBApPKYy 6e3 KaHTOBKM KOHCprKLI,VIVI NpU N3roToBlEHNN;
- obecneunBaTb CBOGOAHLIN OOCTyn K MeCTaM HalloXXeHu4 LWBOB C Y4ETOM Bbl6paHHOFO cnocoba 1 TexHonormm CBapkKu;

- Ha3Ha4aTb pasMepbl 1 B3aMMHOE PacnoioXXeHne LWBOB 1 BbibupaTb cnocob cBapku ncxoasa ns tpebosaHui obecneveHus
HaUMEHbLUNX COOCTBEHHbIX HanNpsXXeHWn 1 gedopmaunin Npu cBapke;

- nsberatb cocpenoTtoyeHuna ©0nbLLOro Yy1cna WeoB B O4HOM MECTE;
- MPUHNMAaTb KONMM4eCTBO U pa3Mepbl CBApPHbIX LWBOB MUHUMAIIbHO HeobxoaMMbIMMU.

13.2.2 Pa3pgernky KpoMok nof cBapKy crnegyeT Ha3HadaTb C yY4eToMm cnocoba M TEXHOMOrMu CBapKW, MONOXEHMUS LIBOB B
NPOCTPAHCTBE U TOMLWMH cBapuBaeMbIx arniemeHToB no [OCT 14806.

13.2.3 lpy NpOEKTUPOBAHUM CBapHbIX COEOMHEHWA W Y3MOB B HECYLUMX KOHCTPYKUMSIX crieqyeT npegycmaTtpuBaTh
CHWXKEHME KOHLIeHTpaLMKN HanpsikeHWI, NPUMEHsis Ans 3TOF0 COOTBETCTBYIOLLME KOHCTPYKTUBHbIE PELLeHMsT U TEXHONOrM4eckme
MepOonpUSATHS.

Cnep,yeT npegycmatpuBatb nNpenmyLleCcTBeHHO CBapHble coeUHEHUA BCThIK C obsasarenbHon ﬂO,D,BapKOVI KOpPHA WBa unn c
ncnoJsib3oBaHNEM d)OpMMpleLIJMX nogknagok. KoHubl LWBOB BCTbIK crnenyet BbiIBOOWUTb 3a npenenbl CTbika (Hanpmmep, Cc
NOMOLLbIO BbIBOOHbIX ﬂJ'IaHOK).

Mpu cBapke BCTbIK ABYX NMCTOB pa3HOW TOMLUMHbI CredyeT OCYLEeCTBMAATL Mepexof OT TONCTOro NucTa K TOHKOMY
ycTporncTBoM ckoca no FOCT 14806.

Yuncno CcTbIkoB B pacyeTHbIX arnemMeHTax OOImKHO ObITb MUHMMATbHbBIM.
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13.2.4 CBaprIe coeluHeHuaA criegyet pacnornaratb B HaMMeHee HanpAaXeHHbIX MeCTax 3JIEMEHTOB KOHCTPYKUMN.

13.2.5 B y3nax HecCyLlmMx KOHCTPYKLMN U3 NPeccoBaHHbIX Npodunen crnegyeT npegycMatpvBaTbh CBapHble COeQUHEHUSsI
BCTbIK U B TaBp.

13.2.6 Pa3mepbl 1 hopMa CBapHbIX YrMOBbIX LLIBOB AOMKHbI YAOBNETBOPATL Crieayowmnm TpeboBaHuam:

- KaTteT LBOB kf cnenyet npuHMMaTb HEe MeHee TONWUHbI Hanbornee TOHKOro anemeHTa. Ecnu B coeanHeHun Gonee

TOHKMI 3nemeHT umeeT 6ynbOy, TO NpegenbHasi BenuMYMHa KaTeTa kf lwBa MoOXeT OblTb yBenuyeHa po 1,5t (roe t -

HanMeHbLlUaA TorLwnHa coeanHAaeMblX SJ'IeMeHTOB);

Mo BO3MOXHOCTW n3deratb npuMeHeHnaA noboBbLIX LUBOB;

MUHMMarnbHasa gnvHa conaHrosoro wea 40 mwm;

pacyeTHasi 4nvHa onaHroBoro Wwea gofmkHa 6biTb He 6onee 50 kf ;

B CO€OQNHEHUAX BHaAXIECTKY pa3mMmep HaxrnecCTkmn OOIKeH ObITb HE MeHee NATU TOJILLUMH Hanboree TOHKOro aneMeHTa.

13.3 SAKINENOYHbLIE U BONTOBbLIE COEOUHEHUA

13.3.1 Pa3melleHmne 3aknenok 1 60n1ToB, B TOM YNCIE BbICOKOMPOYHbIX, CNieAyeT NPOBOAWTL cornacHo Tabnuvue 13.2.

Tabnuua 13.2

XapaktepucTuka pacCcTosiHus npu pasmelleHmm 6onTtos PaccTtosHue
Mexay ueHTpamm 3aknenok n 6onToB B Mto6OM HanpasneHmu:
- MMHUMarbHOE ANg 3aKrenok 3d
- MMHUMarnbHoe anga 6onTos 3,5d
- MakcuMarnbHOe B KpanHUX psigax Nnpu oTCYTCTBUM OKAMMASIOLLMX YTOSIKOB Npw 5d vnn 10t

pacTaXXeHnn n cxatmm

- MakCumarnbHoOe B cCpeaHUxX n KpaI7IHVIX pagax npun Hann4dmn OKaNMINALLMNX YIrOJiKOB:

- NPV PacTsHKEHUN 12d vnun 20t
- Npu cxaTnm 10d nnu 14t
OT ueHTpa 3aknenky unu 6onTta Ao kpasi arnemMeHTa:

- MMHMMarnbHOe BAOMb YCUMMSA 1 NO AnaroHanu 2,5d

- MMHMMAarbHOE NonepekK ycunusi Npyu obpesHbIX KpoMKax 2,5d

- TO >Xe, MPWU NPOKaTHbLIX UM MPECCOBaAHHbLIX KPOMKaX 2d

- MakcumarnbHoe 6d

MpumeyaHue - B HacTosiLen Tabnuue NpuMeHeHb! cnegyolme 0603HavYeHus:
d - anameTp oTBepcTus Ans bonTa;

t - TonwmHa Hanbonee TOHKOro HapPYXHOro anemMeHTa nakera.

CoeanHutenbHble 60MThI, pacnonaraemMble BHE Y3/10B U CTbIKOB, ClieayeT pa3dMellaTtb Ha MakCMalibHblX PaCCTOAHUAX.

13.3.2 B HecyLmx anemMeHTax KOHCTPYKLUIA YMCIO PacronoXeHHbIX MO OAHY CTOPOHY CTbiKa 3aKMernok, NpUKPenssoLwmx
3NeMeHT B y3ne, AO/MKHO BblTb He MeHee ABYX.

13.3.3 lNpn 3aBOACKON XONMOOHOWM Krernke TOMLWMWHA CKMEeNbIBAEMOro nakera Ha ckobe He [OormkHa MpeBblaTh YeTbIpex
ONamMeTPOB 3aKIENOK.
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13.3.4 dnameTp 3aknenku OormkeH ObiTb He bornee NATU TOMWWH Hanbonee TOHKOro arieMeHTa. 3a pacyeTHbI AMaMeTp
3aKknenku cnegyet NpUHUMaTb AuameTp OTBEPCTUS.

13.3.5 CDopma 3aKnenkn un ee pasmepbl OnAa XOMNOOHOW  KITEenkKu yCTaHaBNMMBaKTCA TEXHUYECKMMU YCIIOBUAMUN Ha
N3roToBrieHNe CTPOUTENTbHbIX KOHCprKLLI/II7I 13 antoMmnMHMEBOro cniasa.

13.3.6 B KOHCTPYKUMSIX 13 NPOUNNpPOBaHHBIX NUCTOB pebpa XKeCTKOCTM unu anadparmbl crieqyer COeanHATb B KaXKaon
TOYKE KacaHus ¢ rodpoM U ANEMEHTOM, YCUIMBAIOLLIMM KOHCTPYKLIMIO.

14 KOHCTPYKLIMA NITUT MPOXOXEN YACTHU

14.1 Tpy KOHCTPYMPOBAHWM OPTOTPOMHBIX MAUT NPEANOYTUTENBHO NPUMEHSTL NpeccoBaHHble npodunu. Mpu Bbixoae 3a

npegenol BO3MOXHOCTEN npeccoBoro npou3soacTBa cneayer npuMeHATb CBapHblie MIUTbl, nogkpensieHHble peraMM
XECTKOCTHW.

14.2 OpTOTpOI’IHbIe nnnTbI npoxo>|<e|7| 4YacTu newexogHbiX MOCTOB 13 alltoMUHUEBLIX CMJ1aBOB ClieayeT BbINONHATb!:

- CBapHbIMU, COCTOALLMMUN U3 NNCTa HacTuna, nogkpenseHHoro npoaosjibHbiIMMU U nonepeyHbiMu pe6paMV|, BepTuKarbHble
CTEHKUM KOTOPbIX NpuBapeHbl K NMIMCTY HacTuna ABYCTOPOHHUMW YITIOBbIMU LLIBAMU;

- COOpPHbIMM, COCTOSILLUMU U3 MPECCOBAHHbIX NPOdUNen OTKPLITOrO NGO 3aMKHYTOrO CEYEHUs!, COEAMHSIEMbIX MeEXay
cobon cBapkon BCThIK MO0 coeanHsEMbIX B 3aMOK C NMOCNEAYLUM NPOBapMBaHUEM COeauHeEHUs. Tunbl ceveHuii npodunen
npeacTaBreHbl Ha pucyHke 14.1.

7]
TN T A A A
VVVVVVVVVVY

a
:; l | i | l | l | IJ—\_I '.h
4]
a - cBapHas nnuTa u3 NUcTa HacTurna, NOAKPENEHHOro NPOAONbHBIMU U MoNepeYHbiMU pebpamu; 6 - cOopHO-cBapHas nnuTa
13 npoduner 3aMKHYTOro CeveHust; 8 - COOpHO-CBapHas nNnuta u3 npodunen OTKPbITOrO CeYeHNs
PucyHok 14.1 - KoHCTpyKUMM ceveHnii OpTOTPONHbIX MAUT U3 antoMUHUEBLIX CMMaBoB M TUMbl NPECCOBaHHbIX Npodunen ang
NAUT NPOXOXKEN YacTu
14.3 TonwmHy HacTuna u pebep kak CBapHbIX, TaK U MPECCOBaHHbLIX NNUT crieayeT onpedensTb Mo pacyeTy C y4eToM

TpebosaHuii 9.1. MUHUManbHbIe TONLWWHBLI 3NEMEHTOB CEeYEHMI OPTOTPONHLIX NIMUT A0MKHbI COOTBETCTBOBATL NPUBEAEHHBLIM B
Tabnuue 13.1.

14.4 CeapHble OpTOTPOMHbIE NNUTLI ANS NELeXodHbIX MOCTOB crieqyeT M3roToBnsaTb M3 cnnasa 1915 unu ns tepmuyeckm
HeynpoyHaembix cnnasoB 15654, AMr2, AMr3. MoHTaxHble ©Onokm cBapHOM OPTOTPOMHOM NAUTbI OOSMKHbI  ObiTb
OPWEHTUPOBaHbI ANMMHHOW CTOPOHOW BAOMb OCU MOCTA.

14.5 Ycunusa B anemMeHTax npoxoXemn 4acTu NeLlexofHbIX MOCTOB CO CBApHbIMU OPTOTPOMHBLIMUW NAMTaMU U3 antoMUHUEBbIX
CNnaBoB criefyeT onpefensitb, NPUMEHSS NPOCTPAHCTBEHHbIE PACYETHBIE CXEMbI C AUCKPETHBIM PACMONIOXKEHNEM MONEPEYHbIX
pebep n yunTbiBasi COBMECTHYIO paboTy NnnT ¢ rmaBHbIMK oepmamm (6ankamm) B COOTBETCTBUM C YKasaHUsiMU npunoxeHus LU
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CI1.35.13330.2011.

14.6 OnemeHTbl (OTAeNbHbIE NPOdUIM) COOPHO-CBAPHbLIX OPTOTPOMHLIX NAUT cCrneayeT paccyuTbiBaTb B COOTBETCTBMMU C
ykazaHmamm 9.2 n nonoxeHnamu CI1 128.13330 kak 04HOMNPONETHbIE UMW MHOrONPONETHbIE Banku ¢ WapHUPHBLIM ONMpaHneM B
MecTax KpenneHus K rasHbIM 6ankam (dpepmam) unm nporoHam.

14.7 CBapHble OpPTOTPOMHbIE MAUTLI U NPOUNU COOPHO-CBApPHbLIX NAWUT AOMNYCKAeTcs Npu npenBapuTeNibHOM PYYHOM
pacyeTe YCNOBHO pa3fensTb Ha OTAENbHbIE CUCTEMbI - NPOAONbHBLIE U MoMepeYHble pebpa ¢ COOTBETCTBYIOLIMMM y4acTkamu
nucTa Hactuna, obpasytoLlne TaBpoBble, ABYTaBPOBLIE UMW LLBEMNMEPHbIE Ce4eHns (pUcyHok 14.2).

d

H

PucyHok 14.2 - CxeMbl pacyeTHbIX CEYEHUIN NAOCKNX SNIEMEHTOB OPTOTPOMHbIX MAUT
14.8 PacyeT OpTOTPONHbIX MAWT U UX 3NEMEHTOB Ha NPOYHOCTbL CneayeT NpPoBOAUTL B COOTBETCTBUM C yKasaHUAMU 9.2 1
nonoxexnamm CI1 128.13330.

14.9 YctonumeocTb pebep OpPTOTPOMHbLIX MAWUT CriedyeT NpoBepsiTb B COOTBETCTBMM C YKasaHuaMu nogpasgena 7.5 CI
128.13330.2016.

14.10 [onyckaeTtcs obecneymBaTtb yCTOMYMBOCTb pebep OpPTOTPOMHbIX MAWT Ha3HAYEHMEM OTHOLLUEHMS MX TOMLUMHbI K
LUMPUHE B COOTBETCTBUM C yKasaHusimu nogpasgena 7.5 Cl 128.13330.2016.

14.11 WnprHy yyacTKOB Mexgy COCeqHUMMM MPOAOSibHBIMM MOSIOCOBLIMM pebpamMu crieqyeT HasHayaTb MO yKasaHusm
nogpasgena 7.5 CI 128.13330.2016. Npu 3TOM cxeMbl pacHETHbIX CEYEHUI crnegyeT NPUHUMaTh No PUCYHKY 14.2.

14.12 ObObeguHeHue OTAEenbHbIX Npoduner B KPynHOpPasMepHble KapTbl MyTEM CBapkM B MPOAOMbHOM HamnpasreHuu
cnegyeT OCYLLEeCTBNATb TOMNbKO B 3aBOACKUX YCITOBUSAX.

14.13 B cOOpHO-CBapHbIX OPTOTPOMHLIX MAMTAX OOMKHbI ObITb MPEAYCMOTPEHbI OPEHaXHbIe OTBEPCTMS ANd OTBoAa
aTMocdepHoW Bnaru, BbiNorHsAeMble B 3aBOACKUX YCITOBUAX.

14.14 KpenneHve OpTOTPOMHbIX MIAMT K KapKacy MpONeTHOro CTPOEHWs CriedyeT OCYLLEeCTBRATb HENOCPeACTBEHHO Ha
GonTax unu ¢ UCNonb3oBaHNEM CheLMarnbHbIX KpaeBbiX NPogUIeNn.

14.15 lMpn Hannuun OpPTOTPOMNHOW NANUTHI, XXECTKO CBA3bIBatOLLen nosica 6anok nnu depm, AonyckaeTca He ycTpamBaTb
cBA3M, obecneunBaroLLe XeCTKOCTb Kapkaca B ropu3oHTanbHOM NOCKOCTU, eC OHN He TPeByroTCA No YCNOBUSAM MOHTaxa.

15 PACYET NELWEXOAHbIX MOCTOB U3 ANNIOMUHUEBDbIX CIMJTIABOB HA BbIHOCJIMBOCTb

HacTtoswuin pa3gen Mcnonb3ywT Npu pacyeTe Ha BbIHOCIIMBOCTb KOHCprKLI,VIVI newexoaHblX MOCTOB, BbINOJTHEHHbIX
NONMTHOCTbIO UM YaCTUYHO 13 alntoMUHMEBDLIX CMNJ1aBOB, €CJ1n 3TO NpeayCMOTPEeHO B 3adaHNN Ha NPOEeKTUpoBaHKeE.

B HacToswem pa3gene ycrtaHoBIIEHbl OCHOBblI MPOEKTUpPOBaHMA MOCTOB M3 alitoMUHUEBLIX CMiaBoB, A4 KOTOPbIX
npegenbHbiM COCTOAHNEM ABNMAETCA MOMEHT o6pasoBava TPEeLWMWH, BbI3BaHHbIX YCTaJ10CTbIO.
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D,aaneleaﬂ aKcnnyartauma MOCTOB U3 alltOMUHMEBDLIX CnjiaBoB C 06pa3OBaBLLIVIMI/ICF| YCTanoCTHbIMK TpewnHaMmn He
Jonyckaertcs. I'IpVI O6paBOBaHVII/I nogo6HbIX TpeLwunH Tpe6y+0Tc;| OCTaHOBKa 3Kcnnyatauum n nposeneHune MepOI'IpI/IF-ITVII;I no
YCTpaHEeHUo 06pa3OBaBLIJI/IXCF| TPEeLWNH. B cBA3n ¢ gaHHbLIM NOMOXEHMEM Tpe6yeTc;| nepmnoan4eckoe ocsumaeTenbCcTBoBaHNE
KOHCprKLIMVI MOCTOB 13 antoMUHUEBLIX CMJ1aBOB AJ1A BbIABNEHNA O6paSOBaBLIJI/IXCﬂ YCTaNOCTHbIX TPELNH.

15.1 OCHOBHBbBIE NMOJIOXEHUA PACHETA

15.1.1 O6LwWme nonoxeHus

KoHeuHasa uenb pacquHon OUEHKN KOHCTPYKUMMN OTHOCUTENbHO npenenibHOro COCToAHUA MO BbIHOCIMBOCTU COCTOUT B
obecneyeHun OTCYTCTBUA YCTaAlOCTHbIX TPELINH B HECYLLINX KOHCTPYKUUAX B TEH4EeHNE 3a4aHHOIo CpoKa CJ'Iy)K6bI MOCTa.

CpegHum cTaHgapTHLIM YMCINIOM LUMKIIOB B TeYeHWe 3adaHHOro cpoka cnyxbbl, B Xode BO3OEWCTBUA KOTOPLIX B
KOHCTPYKLMSIX He [OMKHO MPOUCXOaMTh 06pa3oBaHus YCTarnoCTHLIX TPELLMH, eCnin He YCTAaHOBMEHO MHoe, siBnsetca 2:106
LIMKIOB.

15.1.2 MeToabl pacyeTa Ha BbIHOCIIUBOCTb

PacueT KOHCTPYKLUIA U3 anioMUHMEBBLIX CMaBOB OTHOCUTENBHOMO NPeaernbHOro COCTOSHUS MO BbIHOCIMBOCTU MOXET GbITh
OCHOBaH Ha OJHOM 13 crefyLLNX METO0B:

- obecneyeHne OTCYTCTBMS MOBPEXAEHUI B TEYEHME 3alaHHOrO cpoka crnyxobl (15.1.3);

- pacyeT, CONpOBOXAaeMblii UCTbITAHMEM, KOTOPbIA MOXET OblTb MpoBedeH MNPV HEe4OCTATOYHOM KOMUYECTBE MCXOOHbLIX
JaHHbIX.

15.1.3 MeToa o6ecnevyeHUs OTCYyTCTBUS MOBPEXAEHMN B Te4eHUe 3a4aHHOIo CPoKa CrnyXo0bl

[laHHbIN MeToq OCHOBaH Ha BbLIYUCIEHUW MOBPEXOEHMS B MpPOLIECCE 3afaHHOrMo Cpoka CJ'Iy)K6I:>I KOHCTpYyKUMn C
NCMONb30BaHUEM HUXHEN OLEHKMN CTaHOapTHOro npenena BbIHOCIIMBOCTU U BerHeVI OLEHKHN yCTaJ'IOCTHOl7| Harpy3ku. [aHHbIN
metog obecneunBaet OLIEHKY CpOKa CJ'Iy)K6bI npn yCTanocCTHbIX Harpy3kax B 3anac npo4yHOCTU.

MpoBoOOAT aHanmM3 WUCTOpPUM HarpyXXeHusl, 3akniYaloLMincs B MOACYETE [AEUCTBYIOLMUX HaMpsKEHUA M COCTaBREHUU
cnekTpa HampspKeHWn B MOTEHUMAasbHbIX MeCTax BO3HUKHOBEHMS TpeLuMH. [daHHyi WHGOpMaumio Ha OCHOBaHUM pacyeTa

MOBPEXAAEMOCTM WCMONb3YIOT A OLEHKM pacyeTHoro GesomacHoro cpoka cryx6bl g, KOTOPbIi 3aTeM CpaBHWBAT C

3apaHHbIM cpokom T :

_ N

T .
SDL

(15.1)

Mpn pacyete no AaHHOMY MeTody obwas nospexaaemocTs [D; Ans COBOKYMHOCTU LMKIIOB BbIMUCISETCS Ha OCHOBE
cyMMupoBaHust MaiiHepa kak cymma ux forei noBpexaaemMocTy no dopmyre

n

D; = Zﬁi, (15.2)

1
1 OOIMKHa yaoBneTBOpPATb YCITOBUKO

Dy <Dy, <1, (15.3)

rae Dlim - npeaenbHoe 3Ha4YeHne noBpexgaemocTu, B obwem cny4yae npuHnMmaemoe paBHbIM 1;
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Ni’ n; - [0oNnroBe4yHoCTb, COOTBETCTBYHOLLAA HarpyXeHuo KoJim4eCTBOM n; 3ajaHHoOro ; - BMAa UUKIa, BblbUcHAemMas

cornacHo Metoauke, npusegeHHom B 15.5.2.

15.1.4 MeTop pacuyeTa, CONMPOBOXAAaeMOro UCNbiTaHUEM

[aHHbIN MeToa MCMONb3YOT NPU OTCYTCTBMM HEOOXOAMMBIX AaHHBLIX O HAarpy3Ke, AaHHbIX 06 OTBETHON peakLmu, JaHHbIX 06
YCTanoCTHOM MNPOYHOCTM UNM AaHHbIX 06 o6pasoBaHWWM TpelwMH B CTaHAapTax WM WHbIX WCTOMHMKAX, a Takke ans
ONTUMU3ALUNN INEMEHTOB KOHCTPYKUUKW. PesynbraTbl UCMbITAHMA WUCMOMb3YHT BMECTO CTaHAAPTHbIX AaHHbLIX TOMbKO Mpu
YCNOBUN, YTO NX NOMYYaKT U NPUMEHSIIOT B KOHTPONUPYEMbIX YCIOBUSX.

15.2 YCTANNOCTHAA HATPY3KA

15.2.1 OnpegeneHune yCcTanocTHON Harpy3Kku

YCTanocTHyI0 Harpysky onpeaensitoT Ha OCHOBaHWM aHanm3a BCEX MCTOYHUKOB NEPEMEHHbIX HAMPSPKEHNN B KOHCTPYKLINN.

HeobxoomMmMo paccmoTpeTb creayolme NCTOYHMKN NEPEMEHHOMO HanpPsXXeHus:

- BPEMEHHbIE NOABWXKHbBIE HArpy3Ku;

- Harpysku BCreacTBue BETPOBLIX U CENCMNYECKNX BO3AENCTBUN;

- OMHaMu4eckas peakuns BCriegcTBue pe3oHaHCHbIX 3heKTOB 1 ABUXKEHNS B 3aTPYOHEHHbIX YCIOBUSX;

- TemnepaTypHble U3MEeHEeHUs.

YCTanocTHyl0 Harpysky onpefenstoT Ha OCHOBaHWM aHanu3a pacyeTHOro CrnekTpa Harpy3oK U MoAcyeTa LMKIoB, KOTopble
yCTaHaBNMBalOT OuanasoH 3Ha4YeHW onpeneneHHoro AMHaMUYeCKOro Harpy>KeHms M KONM4ecTBO pa3 MOBTOPEHMS KaKOoro

AnanasoHa B TEYEeHMe pacyeTHOro cpoka cnyxobl koHcTpykumm (COCT 25.101).

PacyeTHbI CNEKTp Harpy3ku BbIGUPAIOT C YCIIOBUEM, YTO OH SIBMSIETCS BEPXHEW OLEHKON Harpy3oK Ha NpOTSKEHWUWU BCEro
pacyeTHOro cpoka Cryxobl.

I'Ile OTCyTCTBUU HeobXoAMMBbIX AaHHbLIX O AUHAMUYECKOM Harpys3ke Ucnomnb3yrT AaHHble ONA CYyLWeCTBYOLWNX KOHCprKLlMﬁ,
nogBepXKeHHbIX aHanorM4HbiM Harpyskam, Unn nosy4yarT nx B Xoae HaTypHbIX HabnogeHnn 3a KOHCTPYKUMAMU aHa10rM4yHoOro

HasHadeHus (NpunoxeHue B).

YCTaHOBMNEHNEe ChnekTpa HanpsKeHWW OT YCTafnoCTHOM Harpy3ku C MepeMeHHOW aMnnuTydon npoBOoAAT METOLOM
onpegeneHns nocnegoBaTenbHOCTY yObIBAOLWMX NO padMaxy HanpsiKeHU UMKNoB (pucyHkn 15.1 n B.2 npunoxeHus B).

B o6Liem criyyae cnekTp Harpy3ok W, Kak pesyrnbrarT, Bbl3blBaEMbIX UMK HanpshkeHWii ABNsSeTcs NpeaMeToM 3afaHust Ha
NpoeKkTUpoBaHue.

Oy Tan
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MpumeyaHne - O6o3HayYeHust cM. B pasaene 4.

PucyHok 15.1 - PacyeTHbI CNEKTp aMnnuTya HanpsbkeHW oT 4eNCTBYIOLLNX Harpy3ok
15.2.2 KoadbpuumeHTbl HaAEKHOCTU K YCTAaNOCTHbLIM Harpy3kam

Mpn HeAOCTaTOYHON AOCTOBEPHOCTY 3HAYEHWIA YCTaNOCTHOW Harpy3kn Fp; , MOMyYeHHbIX B COOTBETCTBUM C YCIIOBUAMMY

15.2.1, Ans onpeaeneHns pacyeTHoit Harpyskn Fr,; k Harpyske [g; NPUMEHSIIOT KO3 ULIMEHT HaAEXHOCTU YFr:

Fra=FeVryr, (15.4)
rae Ygr - KO3hpMLUMEHT HaOEXKHOCTM ANdA YCTanoCTHbIX Harpy3ok (Tabnuua 15.1).

Tabnuua 15.1

KO”””eCTBQ CTaHAapTHBIX Yy MPY KOMMYECTBE CTAHAAPTHbIX OTKIIOHEHWIA OT CPEAHEr0 MPOTHO3MPYEMOro
OTKMOHEHWI OT cpeaHero
POrHOSMPYEMOTO KOMMYECTBA LMKIIOB Harpy3ku
3HaveHus Harpysku K Ky=0 Ky =2
0 1,5 1,4
1 1,3 1,2
2 1,1 1,0

15.3 MATEPUATNbI NS ANEMEHTOB KOHCTPYKLUWA 1 BUAbl COEAUHEHUIA

MonoxeHus1 HacTosiero nogpasgena nNPUMEHUMbl K MaTepuvanam getanel U 3f1eMeHTOB KOHCTPYKUMI MOCTOB U3
antMUHMEBBIX CNNABOB, NPMBEAEHHbLIM B 8.2.

B HacTosiLem cBode npaBuIl pacCMOTPEHbI CriedyloLme Buabl COEAUHEHUIN 3NIEMEHTOB KOHCTPYKLIMIA:

- aproHogyroBasi cBapka (MnaBsiLUMCs 3NEKTPOAOM B MHEPTHOM rase U BOSNb(pamMoBbIM 31EKTPOLOM B MHEPTHOM rase);

- CBapKa TPeHNeM C nepemMeLlnBaHneM;

- COeIIHEeHUS Ha CTarnbHbIX U antoMUHMEBBLIX DonTax.

15.4 AHAJIN3 HANPAXEHHOIO COCTOAHUA

15.4.1 O6Lwme nonoxeHms

AHanu3 HanpsKEHHOTO COCTOSIHUSI KOHCTPYKUMIA AN ero LOCTOBEPHOW OLEHKM criedyeT MpoBOoAWTb C MOMOLLbIO
KOMMbIOTEPHbLIX METOAOB aHanu3a, B 4YaCTHOCTU METOAOM KOHEYHO-3MIEMEHTHOrO MogenupoBaHusi. PydHonm pacuet
OOMyCKaeTcs TONbKO ANs NPeABapuUTENbHON OLIEHKM BO3HMKAIOLWLMX B KOHCTPYKUUSIX YCUMIA U NepEMELLEHNIA.

MeTon aHanmsa BbIGMPatoT € ycroBuem obecneyeHnst TOYHOWM NpeaBapUTENbHON OLIEHKM peakuum ypyroro HanpsbkeHus
KOHCTPYKLMM OT 3a4aHHOr0 yCTaroCTHOrO BO3AENCTBUS, Tak YTOObI onpedensanucb MakcuMarnbHble U MUHUMAalbHbIE 3HAYeHUs

HanpaXXeHna B UCTOPUN Harpy>xXeHus.

Ynpyraa mogenb, wucrnonb3yemas And aHanusa, LOSPKHa Y4uMTbiBaTb BO3MOXHblE AMHaMuyeckue addekTbl oT
OEeNCTBYIOLLMX Harpy3oK.
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B cratnueckn HeonpeaennmbiX KOHCTPYKUUAX MiaCTU4eCKoe nepepacnpeneneHue yCI/IJ'II/IVI mMexay JdJieMeHTaMn He
OonycKkaertcs.

15.4.2 Tunbl HanpsiXkeHUn

JonycTMmMo ncnonb3oBaTh ABa PasfUYHbIX TUNa HaNpPsKeHWN:
- HOMUHanbHbIE HAMPAXEHNS;

- 9 EKTMBHBIE HANPSHKEHMS.

HoMuWHanbHble HanpshkeHUs UCMOMb3YT HEMOCPEACTBEHHO AN OLEHKM MeCT TpelimMHoobpa3oBaHMsl B MPOCTbIX
aremMeHTax U CoeMHEHUsIX, BXOASLLMX B rpynnbl anemeHToB (B.3 npunoxeHus B).

HoMuHanbHbIe HanpsXKeHNss B MeCTe BO3HUKHOBEHWS TPELUUH BbIYUCIISIOT, KaK OCEBble HAaMPSKEHUS U HaMNpsKeHUs npu
caBure, Ha ocHoBe 3(O(EKTOB OCEBOrO BO3AENCTBMS, u3rnba, cogura U KpyyeHusl B pacCMaTtpuBaeMoM CEYEHWMU, UCMOMb3ysi
NMHENHO-yNpyrme cBONCTBa ceyeHus 6e3 yueta ah(PeKTOB KOHLIEHTPALMUN HANPsKEHWIA.

OhbeKkTnBHbIE  HaNPSHKEHUS  UCMOMb3YHOT BMECTO HOMMHAsbHbIX  HaMpPsKeHWWn, ecnn MecCcTO  MOoTeHUManbHOoro
TPeLMHOOOpa3oBaHNsA HaxoauTcs BONMU3M OOHOW WM HECKOMbKMX 30H FEOMETPUYECKUX KOHLEHTPATOPOB HanpshkeHWn, a
WMEHHO:

- o6Lwme nameHeHns bopMbl NONEPEHHOIO CEYEHUS ANIEMEHTA;

- obLmne n3MeHeHNs XeCTKOCTH BBrn3n nonepeyHoro ce4eHns anemMeHTa;

- KOHCTPYKTUBHbIE 0cobeHHOoCTH rpynn afieMeHTOB;

- 3PEKTbI HENMMHENHOTO MOMEPEYHOrO M3rMba B arieMeHTax, COCTABMEHHbIX U3 TOHKMX MAaCTUH.

lMepedncneHHble reoMmeTpuyeckme 3MeKTbl KOHLEHTPaUUU HanpsikeHun yYnTbIBaKOT € MOMOLLbI0 koadduumnernTa K,

onpefensieMoro Kak TeopeTu4eckuin K03 UUNEHT KOHLEHTPaLMW HaNPSXXeHUs Ans NIMHENHO-YNPYyroro Matepuana.
OhheKkTnBHbIE HANPSXKEHMS NOMYyYatoT NyTeEM:

- YMHOXEeHNUA HOMUHalbHbIX Hal'lpﬂ>KeHVII7I Ha COOTBETCTBYlOLLME TeopeTndeckune KOGdDd)VILI,VIEHTbI KOHUEeHTpauunn ynpyrmx
Haﬂpﬂ)KeHVIVI KG B 3aBUCMMOCTU OT MeCTa BO3HUKHOBEHUA TpPEeLWH 1N Tuna nond Haﬂpﬂ)l(eHVlVl, nony4yaemMbiX Ha OCHOBaHUU
Knaccn4yeckmnx peLIJeHI/IVI conpoTuBIeHNnda matepuarioB 1 TeoOpun yrnpyrocTu;

- KOHEYHO-3NMeMeHTHOro mMoagennpoBaHUA Hal'lpﬂ)KeHO-,D,ed)OpMVlpOBaHHOFO COCTOAHUA Vlccne,qyemoﬂ 30Hbl C
ncnosfb3oBaHMeEM getarnibHOoro pa36|/|eHV|;| 30Hbl HAa KOHEYHbIE 3J1EMEHTbl COOTBETCTBYHOLLNX TUMNOB.

15.4.3 PacyeTHble BeNIMYMHbI HanpskeHUs

HomuHaneHble 3HavYeHus aMmnnnTyabl LKUKNa U cpegHero HanpsaXeHna Lukna onpenendarT no c*)opmynaM:

_Omax “Omin o _ Omax T Omin (15.5)

“ 2 m 2

rae o - MakCumalibHO€ U MUMHUMalribHO€ HOMUHAalbHbIE HanpAaXeHnA UnKna OT NOCTOAHHbIX N BDEMEHHbIX Harpy3okK.

max’ Omin
PacueTHyto adhdeKkTUBHYIO amMnNnuTyay uukna c; npn MCrnonb3oBaHuK KoadpduumeHTa koHueHTpaumn K (cm. 15.4.2)
onpegenstoT no hopmyne

I
c,=0,K;.

(15.6)
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3a pac4yeTHble 3Ha4YeHnA HaI'IpFl)KeHI/IIZ, ncnonb3dyembiX AnAa oueHKn BbIHOCITMBOCTU, NPUHUMAKOT SQJC*)eKTI/IBHbIe 3Ha4YeHnA

amMnImMTyAbl Lnkna, CooTBeTCTBytOWME N, =2 - 10° uvknam.

15.5 JAHHbIE MO CONPOTUBJIEHUIO YCTANOCTU U I'PYMIMNbl 3NEMEHTOB

15.5.1 Npynnbl 3anemeHTOB
15.5.1.1 O6Lwwue nonoxeHus
MpoBepka BbLIHOCIMBOCTU OCHOBaHa Ha COMOCTaBMEHMM C BeNWYMHAMKM  COMPOTMBREHUSI ycTanocTu psiaa

CTaHOapTU30BaHHbIX rpynn 3J1€MEeHTOB. prnna ANIEMEeHTOB MOXET BKIo4aTb OAHY WM HECKOJIbKO 4acTo MNpUMEeHAEeMbIX U
Knaccmcbmu,mpyeMblx ANIEeMEHTOB KOHCTPYKLMNN. rpyl'll'lbl ANeMEeHTOB ornpeaenarTcd NX ctTaHgapTHbIM npeaenomMm BbIHOCITMBOCTU

npu N=2-106 UUMKNOB HarpyXeHWs U COOTBETCTBYIOLLEN BENUYMHOW MNoKasaTens CTerneHW pacyeTHOM KPWMBOW YCTanocTu

logo, —log N v fomkHbl COOTBETCTBOBATL MOMNOXKEHWUSIM, YCTAHOBNEHHbLIM B 15.5.2.

K cdakTopam, oka3biBalOLLUM BMSIHME Ha BKIIOYEHVE AeTanu KOHCTPYKLUK B Ipymnbl 3N1IEMEHTOB, OTHOCATCS:
- reomeTpuyeckas doopma getanu KOHCTPYKLNK;

- HanpaBneHne NepemMeHHOro HanpsPKeHUst OTHOCUTENBHO AeTanu KOHCTPYKLUUK;

- OXMAaemoe MecTopacnonoXeHne nepBoHavyanbHON TPELUMHBLI B AeTann KOHCTPYKLUN.
YcTanocTHas NpoYHOCTb 3aBUCUT OT cneayowmnx pakTopos:

- hopma nsgenus;

- MaTepuan (3a UCKMNYEeHNEM CBapOYHOrO);

- METOZ M3rOTOBMNEHMS;

- YPOBEHb KayecTBa (B OTHOLLEHMM CBAPHbIX LUBOB U COCTOSIHUS KPOMOK);

- TUN COEAVHEHUS;

- KO3 pMUMEHT acUMMETPUN UnKna.

15.5.1.2 Kateropun aneMeHTOB KOHCTPYKLMK

OnemeHTbl KOHCTPYKLMN MOXHO pa3fenvTb Ha criedytoLime TpU OCHOBHbIE KaTeropuun:

- MPOCTbIE 3NEeMEHThI;

- CBapHble 3NeMeHTbI;

- bonToBblE COEANHEHUS.

15.5.2 [laHHbIe NO yCTanocTHOM NPOYHOCTH

O6o6LueHHas KpuBasi yCTarlocTHOW mpoyHocTn log o, —log N npusepeHa Ha pucyHke 15.2. Kpuasi ycTanocTHom
NPOYHOCTU NpeacTaBrieHa CPeaHEN NIMHNEN 3a BbIMETOM ABYX CTaHAAPTHbLIX OTKITOHEHWUI OT SKCMEPUMEHTANbHbIX AaHHbIX.
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loges, |\
™
™
N
;
my
O¢
Op
1
3 m;
2108 | 510°
Ng Np N,
1 1 1

1
10* 10° 10° 107 10° 10°
logh!

G, - amnnutyda umkna; N - YNCno LUKNOB HarpyxeHus; G, - NpeAen BbIHOCNMBOCTU Mpu 2:10 6 yuknax (o, =0_1 npu

a

CUMMETPUYHOM LuKne » =-1); G, - NPefen BbIHOCIMBOCTH Npy 5106 uuknax; G - NpeAen noBpexaaemocTy (108 uuknos)

PucyHok 15.2 - Kpusas yctanoctHoi npodHoctn logs,, —log N

PacueTHas kpuBas yctanoctu B npegenax 5:-104-5-106 yuknoe onpegensiercs no gpopmyrne

N, =2-106(§j g (15.7)
[Z]

PacueTHas kpusas yctanoctu B npegenax 5-10 6-5-108 uuknos onpeaenserca no dopmyne

m my
N :5.106(£j ’ .(Ejml , (15.8)
’ [Z] 5

roe Ni - OXngaemoe Konm4ecTBo LIMKITOB OO0 paspyLlleHuda npu sagaHHOM Buae LUKNa;

Z - hakTniecknin koadOULIMEHT HAAEXKHOCTM MO BbIHOCIIMBOCTY NPU 3a4aHHOM BUAE LIVKNa;
[Z] - nonyckaeMbli KOIPUUMEHT HAAEXHOCTU NO BbIHOCIIMBOCTY;
my, my =my + 2 - napamMmeTpbl HAaKITOHa Y4aCTKOB KPMBOW YCTANOCTHOW NpoYHOCTU (Tabnuubl B.1, B.3 npunoxexus B).

15.5.3 PacyeTt Ha BbIHOC/IMBOCTb C Yy4€TOM BMAaA LIMKNa

B obwem cnyyae, a Takke ONns HeKNaccuUUMPOBaHHbIX JNIEMEHTOB 3Ha4YeHne aKTu4eckoro kKoaddpuumeHTa
HaJEeXHOCTW MO BbIHOCMMBOCTM NPU NPOU3BONIbHOM BUAE LIMKIa COCTaBuUT

c_) 3 G_, G_)

Zg=— —
GLI + Gm\VG G(l [¢) + GmWG
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[nsa rpynn anemeHToB (hakTU4eCcKMn KoaduUMEeHT HaaeXHOCTU MO BbIHOCIMBOCTH:

Zy=— 2
o , 15.10
GQ[H& (1510
Ps
y = Omin (15.11)
Gmax
2 _
Yo =00 (15.12)
So
(e)
Yo =—0, (15.13)
OB
1-r
_ , (5.14)
° 1+

rae 7 - KoaddPUUMEHT aCUMMETPUM LNKNa;

!

(@) G,» O, - HOMUHallbHOE U SCDQDGKTVIBHOG 3Ha4YeHnA amMnnnTyabl WU CcpeaHero HanpaxeHua uUukna npu

a’
aCMMMETPUYHOM LUKNe C 3adaHHbIM KOS(*)d)MLLI/IeHTOM acuMmMeTpun r;

K - TeopeTtuyeckuin koathpULMEHT KOHLIEHTPALIMU HANPSKEHWIA;

G_y, O¢ - Npeaenbl BbIHOCNMBOCTN Mpu 2:106 uuKnax Harpy>KeHUs C NMOCTOSIHHOM aMMMNUTYOOM LKA HaMpPshKeHWin ans
cummeTpuyHoro ( » =-1) u nynbcupytowero ( 7 =0) yuknos (Tabnuua B.2 npunoxexus B);

G, GaO,S - npegenbHble aMnnnTyabl LKMKNa ana rpynn anemMeHToB npu 2:106 UMKNax HarpyxeHuma ona CUMMeTpu4Horo (

7 =-1) n acummetpuyHoro (7 =0,5) unknos Hanps>keHun (Tabnmupsl B.1, B.3 npunoxeHns B);
Gp - BPEMEHHOE COMPOTUBIEHWE;
Y - YITI0BOW KO3(PULIMEHT AnarpamMmbl NpeaeribHbIX aMnnnTyA;

(P - YITOBOW KO3 DULIMEHT aCUMMETPUYHOTO LIMKNa.

B cnyvae oTpuuaternbHbIX 3HaYeHWN cpeaHero HanpsbkeHus G, <0 B BbipaxeHun (15.9) ucnonbsyoT abconoTHoe

3HaueHue o, -

Ipaduuecknii cnocob onpeneneHus akTMdeckoro koaduuneHTa HaAeXHOCTM MO BbIHOCMMBOCTM NpuBedeH B B.1
npunoxexus B.

3HayeHne gonyckaeMoro KoadduumeHTa HageXxHoCTU Mo BbIHOCAMBOCTY ONpeaenstoT no dopmyne
[Z]1=vYmr - Vsr (15.15)
rae Yy - KO3(hhULIMEHT HAOEXKHOCTU MO KaYeCTBY U3rOTOBIMEHNSI KOHCTPYKUMI (Tabnmua 15.2);

YSf - KO3(hPMLMEHT HaJEXHOCTM NO KayecTBy coeanHeHun (Tabnuua 15.3).

Tabnuua 15.2
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Cnocob nsrotosneHuns Yup
lMpokaTHble U NpeccoBaHHbIE CeYEeHNS 1,0
ABTOMaTU3MpPOBaHHAs peska U3 nucTta ¢ hpe3epoBKON KPOMOK U pa3BepTKOM 1,1
OTBEPCTUM
ABTOMaTM3MpPOBaHHAas pe3ka u3 nucta 6e3 obpaboTkn KPOMOK U OTBEPCTUN 1,2-1,3
XONoAHOrHyThIE CEYEHUs U3 NNCTa 1,5

Tabnuua 15.3

Cnocob coegunHeHns Ysr
Csapka TpeHMeM C nepeMeLlnBaHneMm 1,1
AproHogyroeasi noniyaBTomatMyeckasi CBapka B cpefe MHepTHOro rasa 1,3
PyyHas aproHogyrosasi cBapka 1,5
CoeguHeHue Ha BbICOKOMPOYHbLIX BOMTax C KOHTPONEM YCUITUS 3aTSDKKN 1,2

He ponyckaeTtca npesblileHWe 3PMEKTUBHLIMUA HAMPSHKEHNAMN 3HAYEHUI, COOTBETCTBYIOLMX [ONMOBEYHOCTU MEHbLLE
5105 umknos.

I'IpV| ACMMMETPUYHbIX LUUKNax HeobXxoaMMO  BbINOMHNUTL NnpoBepKy HenpesBbllleHNA MaKCUMMalibHbIM  pacCYeTHbIM
HanpsXXeHnem Opyrux pacyeTHbIX BeNUYMH npeferibHoro COCTOoAHUA AONnA 3nemMeHTa KOHCTPyKuun, B 4aCTHOCTWU npegena
TeKy4ecCTu:

Omax =04+ G, <OT. (15.16)

3Ha4veHus npegenoB TeKy4YecTun OT> NPOYHOCTH Oop: npegenos BbIHOCIMBOCTM NpU  CUMMETPUYHHOM (O] n

nynbcupyrowiem (o)) UukKnax ona pekoMmeHayembiX MapoK ariftoMMHUEBDLIX CM1aBoOB NMpuBeaeHbI B Tabnuue B.2 npunoXxeHua B.

3HaveHns npeaenbHbIX aMnUTya HOPMarbHbIX HaNpshKeHUn AN rpynn aNeMeHToB G, 5 NpuBeaeHbl B Tabnuuax B.1,

B.3 npunoxeHus B. [laHHble 3Ha4eHNA COOTBETCTBYIOT KO3MULIMEHTY acumMmeTpumn upkna HanpsbkeHun r =0,5 (@5 =0,333).

Onsa nonyyeHns 3HayeHUs npedenbHOW amniuTyabl G. NPV CUMMETPUYHOM uukne (7 =-1) AN KOHKPETHOW rpynnbl

C
ANEeMEHTOB B LieNAX ero ncnosfib3oBaHnA OnA pacyeToB npu npon3BosibHOM BMAEe aCUMMETPUYHOIo UuKna HaI'IpFI)KeHVIﬁ (15.10)
NPUMEHAIOT BblpaXXeHne

GCZGQO,S 1+& 2600,5(1+3WG)' (1517)
(¢}

15.6 MPOBEPKA HA YCTANOCTb CTAJIbHbIX KAHATOB, BAHT BUCAYMX MOCTOB U COEQUHEHUN HA
BbICOKOIMPOYHbIX BOJITAX

MpoBepKy Ha ycTanocTb CTanbHbIX KAHATOB, BAHT BUCAYMX MOCTOB U COEAMHEHWIA Ha BbICOKOMPO4YHbIX GonTax cneayet
BbINONHATL cornacHo CI1 35.13330.

16 MPOBEPKA KOHCTPYKLIUA HA XXUBYYECTb (MPOrPECCUPYIOLLEE OEPYLUEHUE)

16.1 O6Owme nonoxeHus
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YOoBNeTBOpeEHNE KPUTEPUSAM KMBYYECTWU npeanonaraer coxpaHeHue (MOMHOCTbI WM YacTUYHO) OYHKUMOHAmbHbIX
CBOWCTB KOHCTPYKLUMM MOCHEe MOBPEeXAEHUs - pas3pyLlleHUs Unu oTka3a B paboTe OTAENbHbIX KOHCTPYKTUBHBIX 371EMEHTOB.
CooTtBeTcTBYOWME TpeboBaHUA cogepxatcs B [1, ctatbs 7] u [1, ctatba 16, nyHKT 6].

Takue noBpexaeHUs B OCHOBHOM BO3HMKAKT B pesynbrate aBapui. NMpy 3ToM HeobxoauMo MCXOAWUTb U3 CregyoLmx
MONOXEeHUN:

a) aBapusa Henpeackasyema, Tak kak 3apaHee HEBO3MOXHO NpefcKkasaTb MEecTo M XxapakTep (CLieHapuii) aBapuu;
6) aBapua HensbexHa, Tak kak UCKIUYNTL BO3MOXHOCTb aBapui MOSTHOCTLI0 HEBO3MOXHO;

B) OOMYCTUMO WCXOOWUTb M3 MpuHUMMA "eOMHWYHOro" oTkasa, Tak Kak npakTudecku nboe obpylleHue HavmHaeTcs C
paspyLUeHUs ogHoro (MepBOro) anemMeHTa, ganee oHo NMbo 3aTyxaeT B crlydae obecnevyeHust XUBYy4eCcTu KOHCTPYKUMK, nnbo
pa3BMBaeTCs NTaBMHOOOPA3HO A0 MOMTHOro 00OpyLleHNss (KMBY4YeCTb He obecneyeHa).

16.2 >KmBy4yecTb Hecyllel KOHCTpyKUMM obecneumBaeTcsi 3a CYeT nepepacnpeneneHus ycunuii oT MOBPEXAEHHbIX
3NeMeHTOB Ha cocefHue, yuenesLine Bo BPeEMs aBapum.

PacueTHas cxema HecCyLnx KOHCprKLLI/IVI npn npoBepKe Ha XMBY4YECTb B NnodaBnAloLEM OonbLUMHCTBE crny4yaeB OO0IKHa
NMMETb I'IpOCTpaHCTBEHHbIIZ Xapaktep un BKI4aTb B ce6;|, Nno BO3MOXHOCTU, BCE€ OCHOBHbIE N BCrNoMoratesribHble 3J1€MEHTbI
(Hanpmmep, CBFISI/I), cnocobHble BOCMNPUHATb OONOJIHUTESIbHbIE YCUITNA, BO3HUKAKOLWKME Npn OTKase noboro OAHOro U3 Hecywnx
ANEeMEeHTOB.

16.3 Ha paHHem 3Tane npoeKkTUpOBaHMSA elle Mpu BblGOPEe KOHCTPYKTUBHOM CXEMbl COOPYXEHUS U CedYeHun ee
KOHCTPYKTMBHbBIX 3rieMEHTOB Heobxoanmo npeaycmaTpmusaTb COOTBETCTBYOLEee AybrnvpoBaHue B ux pabore.

16.4 Mpu nNpoBepke Ha XMBYYECTb W3MEHSIOTCS TPeBGoBaHMS K Hecyllemy Kapkacy COOPYXEHWS MO CPaBHEHWIO C
HavyanbHbIMU TpeGoBaHMsaMU. OCHOBHbLIM ABNsSieTcs obecrnedeHne aBakyauum 13 aBapunHoON 30HbI Ntogen M 0coGo LEHHOTO Un
onacHoro oGopyaoBaHWUsA, MOCMe 4Yero 3JKcniyataums COOPYXEHWs [ofbkHa OblTb 3anpelieHa BhfoTb A0 MOJSIHOMO €ro
BOCCTaHOBIIEHMS.

16.5 YunTbiBasi Manyo BEPOSITHOCTb COBMAaAEHUs! PacYETHbIX BENMUYMH BPEMEHHBIX Harpy3ok C MOMEHTOM HacCTynneHus!
aBapuu, Mpu MPOBEPKE Ha XMBYYECTb CMEAYET YYUTbIBaTb TOMbKO HOPMATWBHbIE 3HAYEHMSI MOCTOSIHHBIX, BPEMEHHBLIX W
KpaTKOBPEMEHHBIX Harpysok.

16.6 B kauecTBe KpuTepus Hecyllen cnocobGHOCTM npu obecrnevyeHur XMBYy4eCTU crnefyeT MpPUHMMAaTh OOCTUKEHWE
MakcuMarnbHOW NnacTuyeckon aedopmaunm npu paspyLleHnn matepuana c koagpduumneHtom 0,8.

16.7 OTka3 B paboTe OTAENbHOr0 KOHCTPYKTMBHOMO 3rieMeHTa npeacTtaBnseT cobor ObiCTponpoTeKkaoLwun NpoLecc Bo
BPEMEHMU, MOYTU MIHOBEHHbIN, YTO NPUBOAMWT K BO3HUKHOBEHMIO JUHAMUYECKUX SIBNEHUI B paboTe BCe KOHCTPYKLUN.

16.8 lNpoBepka Ha XMBy4eCTb NPEACTaBnseT coboW pelleHne ANHAMUYEeCKOW 3adadunM B KOHCTPYKTUBHOW, OU3UYECKU U
reomMeTpuyeckn HENMUHENHOW nocTaHoBKe. KOHCTPYKTMBHAA HENMMHENHOCTb BbIPaXaeTcs B M3MEHEHMM PACYETHOW CXEMbl OT
WMCXOQHON A0 noBpexaeHHon. dusnyeckas M reometTpumyeckass HeNMMHEMHOCTb ObycrnoBneHa pasHuuen B TpeboBaHMAX U
KPUTEPUAX K pacyeTy UCXOLQHON KOHCTPYKLMM U NOBPEXOEHHON.

16.9 MOMMMO YMCTO TEXHUYECKMX MPUUMH OTKA30B OTAENbHbLIX KOHCTPYKTUBHBIX 31EMEHTOB BO3MOXHbI HEKOHCTPYKTUBHbIE
MPUYMHBI OTKA30B, HANPUMEpP TEPPOPUCTUYECKME aKTbl 1 Ap. B cBA3M ¢ 3TUM HeobxoauMo npeaycMaTpuBaTb OpraHn3aLMoHHbIe
MEpPONpPUSTAS MO MWHMMU3aLMU BO3MOXHOCTEN OTKA30B HEKOHCTPYKTUBHOMO XapakTepa, HanpuMep 3aliuta KOHCTPYKLWUNA,
oxpaHa, 1 T.M.

16.10 TlMpoBepky Ha XMUBYYeCTb CreayeT BbINOMHATbL B COOTBETCTBUM C YCMOBUMSIMW, BXOOAWMMM B 3afjaHue Ha
NPOEKTUPOBaHNE, KOTOPbIE AOIMKHbI COAepXaTh:

- OCHOBHble TPeBOoBaHMUS K MOBPEXOEHHOW KOHCTPYKLMK;

- HAarpy3km n ux pacyeTtHble KOM6VIHaLI,VII/I;
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- XapaKTEPUCTUKN MEXAaHUYECKOro NOBEeAEHNsI BbIDPaHHbIX KOHCTPYKLMOHHBIX MaTepranoB BAAOTh A0 pa3pyLUeHuns;
- KpUTEPUN BbINOMHEHUS YCIOBUN XUBYYECTH;
- OpraHn3aumnoHHbIE MeponpUATUSA MO 06eCNEYEHNIO KNBYHECTN KOHCTPYKLUN,
17 NPOTUBOIMNOXAPHbLIE TPEBOBAHUA
17.1 O6wme nonoxeHus

Mpn NpPOEKTUPOBaAHMM MOCTOB W3 artoMUHMEBLIX CMiaBOB HeoGXoOoMMO pPyKOBOACTBOBaTbCsl TpeboBaHusmu [2], CM
128.13330, CIM 2.13130, CM 4.13130, FOCT P 53293 1 [OCT 30403.

17.2 B HeobxoguMMbIX Ccriyyasix npeaenbl OrHEeCTOMKOCTM HECyLUMX asiioMUHUEBBLIX KOHCTPYKUMI MOCTOB criedyeT
onpeaensiTb Mo peaynbraTtam OrHEBbIX UCTIbITAHUI. B OTAENbHbIX CryYasx gonyckaeTcsa ux onpeaeneHne pacyeTHbIM MyTeM.

17.3 lMpumMmeHeHne cpeacTB OrHe3aluTbl CreQyeT OCYLECTBATb B COOTBETCTBUM C MPOEKTOM orHesawmtbl no FOCT P
21.1101.

17.4 Onsa 3awmTbl KOHCTPYKUMW U3 antOMUHUEBLIX CMMaBOB OT BO3OEWUCTBUSA OrHS criegyeT UCNonb3oBaTb TEXHOMOrMU r
mMaTtepuanbl, OOMNYyLIEHHbIE K MCMNOMb30BaHMIO B MOpsiAKe, YCTAHOBMEHHOM OENCTBYHOLIMM 3aKOHOA4ATENbCTBOM Poccuiickon

degepaumm.

MpunoxeHue A

OU3NYECKUE XAPAKTEPUCTUKKN ANNIOMUHUEBDbIX CINJIABOB

Tabnuua A.1

XapakTepucTuKm 3HayeHus
Mogynbe ynpyroctu E, MlNa, npu Temnepartype:
-70°C 0,735-105
o1 -40°C po +50°C 0,700-105
+100°C 0,640-105
Mogynb casura G, Mla, npu Temneparype:
-70°C 0,274-105
ot -40°C pgo +50°C 0,265-105
+100°C 0,255-105
KoadhdbunumneHT nonepedHorn gedopmanum (MyaccoHa) 0,3
KoadhdhnumneHT nMHENHOro pacumpernst oL, npu temnepatype ot -70°C go 0,24-10 -4
+100°C
CpeqaHee 3HadeHne NnoTHocTn P, kr/m3 2700

MpymeyaHne - [Ins NpoMeXyTOYHbIX 3HAYEHUA TemnepaTypbl 3Ha4eHns E n G crnenyeT onpeaensTb
NIMHENHOWN MHTEpPNoNAUnEN.

MpunoxeHune b

KO3®OULMEHTbI YCTOWYNBOCTU ANA CTEPXXHEW U BANOK
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Ctpanuua 49

5.1 KoadhpuumneHTbl yCTONYNBOCTU LIEHTPASIbHO CXaTbIX CTePXHEN

B Tabnuue b.1 nokasaHbl CXeMbl ce4eHU, AN KoTopbix B Tabnuuax 6.2 n b.3 npueeaeHbl 3HaveHns koadpcuuneHta @ .

Tabnuua B.1
Tun ceyeHus Tabnuua
O603HaveHne dopma
SN S I =
| | L F 7
PY+ ¥+ &
2 | B.3
N | |
I | i |
Tabnuua B.2
MMbkocTb KoachdouumeHT @ anst anemMeHToB M3 antoMUHUEBbLIX CMaBOB MapoK
3MEeMEHTOB A1M AMuM AO31T, AMr2m A31T5 AO31T1, 1925, 1915T
A A31T4 AMr3H2 1915
0 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000
10 1,000 1,000 1,000 1,000 0,990 0,983 0,967 0,960
20 0,975 0,950 0,940 0,920 0,885 0,880 0,867 0,860
30 0,922 0,895 0,878 0,862 0,820 0,808 0,790 0,775
40 0,877 0,842 0,822 0,807 0,760 0,742 0,715 0,695
50 0,832 0,796 0,773 0,750 0,700 0,678 0,638 0,613
60 0,795 0,752 0,725 0,698 0,635 0,607 0,560 0,530
70 0,757 0,713 0,680 0,647 0,574 0,538 0,482 0,450
80 0,720 0,670 0,635 0,597 0,520 0,480 0,413 0,380
90 0,690 0,632 0,588 0,545 0,466 0,422 0,348 0,305
100 0,657 0,593 0,543 0,498 0,410 0,360 0,282 0,246
110 0,625 0,553 0,500 0,450 0,362 0,310 0,233 0,204
120 0,590 0,515 0,460 0,408 0,316 0,263 0,196 0,171
130 0,560 0,480 0,420 0,370 0,280 0,228 0,167 0,146
140 0,527 0,445 0,385 0,333 0,237 0,194 0,144 0,126
150 0,497 0,412 0,352 0,300 0,205 0,166 0,125 0,110
Tabnuua 6.3
MbkocTb KoadhdbmumeHtsl ¢ ons anemeHTOB 13 antOMMHUEBBIX CMIaBOB MapoK
3MEMEHTOB A01M AMuM AL31T, AMr2m A31T5 AO31T1, 1925, 1915T
A A31T4 AMr3H2 1915
0 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000
10 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000
20 1,000 1,000 0,995 0,982 0,946 0,936 0,915 0,910
30 0,985 0,955 0,930 0,915 0,880 0,865 0,838 0,830
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40 0,935 0,900 0,880 0,860 0,818 0,802 0,770 0,758
50 0,887 0,860 0,835 0,812 0,763 0,740 0,696 0,676
60 0,858 0,820 0,793 0,766 0,705 0,675 0,615 0,590
70 0,825 0,782 0,750 0,717 0,644 0,605 0,530 0,500
80 0,792 0,745 0,706 0,665 0,590 0,542 0,440 0,385
90 0,760 0,710 0,656 0,608 0,510 0,450 0,348 0,305
100 0,726 0,665 0,610 0,555 0,432 0,367 0,282 0,246
110 0,693 0,625 0,562 0,506 0,382 0,313 0,233 0,204
120 0,660 0,530 0,518 0,458 0,330 0,262 0,196 0,171
130 0,630 0,545 0,475 0,415 0,290 0,227 0,167 0,146
140 0,595 0,505 0,435 0,362 0,255 0,197 0,144 0,126
150 0,562 0,470 0,400 0,313 0,212 0,168 0,125 0,110

B.2 KoadpcpuumeHTtbl ycTtonunsoctu ¢ nsrmbaembix aneMeHTOB

B.2.1 KoathduumeHT @, AOna pacyeTa Ha YCTOAYMBOCTb W3rMGaemMblX 3MEeMEHTOB [BYTaBPOBOro, TaBPOBOMO U

LUBENNEPHOrO CEeYEeHUn criegyeT onpeaensaTb B 3aBUCUMOCTU OT PacCTaHOBKWU CBS3EM, pacKpenssiowmx cxkaTtblii nosic, Buga
Harpysku u mMecta ee npunoxenus. MNpu aTom NpegnonaraeTcs, YTo Harpyska AecTByeT B NIIOCKOCTM HaMbOIbLUEN XXECTKOCTM

> ]y), a OrNopHble CEYEHNS 3aKPENTIEHbI OT GOKOBLIX CMELLEHMIA 1 MOBOpPOTA.

b.2.2 [ins 6ankn OByTaBPOBOro CEYEHUsI C OBYMS OCSIMM CUMMETPUKN ONs onpeaeneHns koadpuuneHTa 0y Heobxoammo

BbIYMUCIINTE KOSMPULIMEHT (o NO dhopmyne

L(nYE
(mszw—ZE—J : (B.1)
I\ls) R

rae WV - Koadh(PULMEHT, BbIYNCNAEMbIV COrMacHo TpeboBaHMAM HAaCTOALLEro NPUNOXEHUS;
lef - pacyeTHas AnvHa Ganku Unmn KoHconu, onpeaensiemas cornacHo TpedoeaHusam 9.3.4.1;

h - nonHas BbICOTa CEYEHUA.

B.2.3 3HauyeHune koacpduumeHta YV B dopmyne (b.1) cnegyet Bolumncnats no chopmynam Tabnuy, 5.4-5.6 B 3aBUCMMOCTU
OT KONMYEeCTBa 3aKpenrieHnii CxXaToro nosica, Buaa Harpysku U MecTa ee NpUItoXeHWs, a Takke OT napameTpa O, PpaBHOrO:

a) Ana npeccoBaHHbIX ABYTaBPOB:

Z 2
a=1,54i[e—fj | (5.2)
1,

- WupuHa wn TonwnHa

roe It:Oa422biti3 - MOMEHT WHEepuMM ceuyeHus npu cBOoOOAHOM KpydeHun (3geck b;,

COOTBETCTBEHHO NPAMOYroJfibHUKOB, o6paay+ou.u/|x cequme).

Mpu HaNMUMM YyTOMLLEHWI KPYTIoro ceveHus (6ynso):

D
I =0.425 bt +nZ
t le 32

[okyMeHT coxpaHeH ¢ noptana docs.cntd.ru — anekTpoHHoro coHaa us 6onee 25 000 000 HopMaTUBHO-NPABOBbLIX U HOPMATUBHO-TEXHUYECKUX JOKYMEHTOB


http://docs.cntd.ru/

CIM 443.1325800.2019 MocCTbl C KOHCTPYKUMAMU U3 antoMUHUEBbIX CNnaBoB. MpaBuna NnpoekTMpoBaHus CrtpaHuua 51
Ce00 npasun om 30 anpensa 2019 e. Ne 443.1325800.2019

rae D - puametp Oyneo;
n - yicno 6ynb6 B ceyeHuu;

6) Ana cBapHbIX OBYTaBPOBbIX 6anok npu OTCYTCTBUMN OT60pTOBOK, yTOJ'ILLLeHMVI Nno KpaAM U 3Ha4YUTellbHbIX yTOJ'ILLLeHI/II7I B
yrnax napameTp Ol crneayet onpeaendatb no (*)opmyne

leftf 2 (Xt3
8 1+ (6.3)
hby brty

o=

rae and cBapHbIX U NpeCcCOBaHHbIX OBYTaBPOBbIX banok:

tf , bf - TOMNLWMHA W LUMPMHA COOTBETCTBEHHO Mosica banku;

h - paccTosiHMe Mexay ocsiMu NOsICOB;

Ana CoCTaBHbIX KnenaHblX ABYyTaBpPOBbIX banok:

tf - CyMMapHasa ToniwuHa rnmMcToB nodca un I'Opl/l3OHTaﬂbHOI7I MNOJIKM NMOACHOIO Yrorska;

bf - LUMPWHA NNCTOB NOACA;

h - paccToaHne mexay oCAMn nakeToB NOACHbIX JTNCTOB;
o=0,5h- CyMMa BbICOTbl BEPTUKAITbHOW NOSKN NOACHOMO Yrofika ¢ TOMLWMHOW nakeTa ropnsoHTanbHbIX SINCTOB;

t - cymmapHas TomnwmHa CTeHKN 1 BEPTUKaNbHbIX NOMOK MOSACHbLIX YrOMKOB.
3HayeHue koappuumeHTa @, B popmyne (9.21) cnepyeT npuHUMaTh:
-npu @ > 0,667 @, =0,5+0,25¢;;

- npu @309667 @p = (| AN anoMUMHWEBBIX CMIaBOB BCEX MapoK, yKasaHHbIX B Tabnuue 8.3, 3a WUCKNIYEHUeMm

AMr3H2, A031T1 n AO31T5, n (®p = (@ HO He 6onee 1,0 - ons antoMuHMeBbIx cnnasoB mapok AMr3H2, A31T1 n AA31T5.

b.2.4 [Ona paspe3Honm Gankm [BYTaBPOBOrO CEYEHUS C OOHOM OCbl cummeTpum (pucyHok B.1) gns onpepeneHus
koadhbuLmeHTa @y, CrieayeT BbIMUCIUTL KOIPDULMEHTBI (O U (P, , NO hopmynam:

1, 2Chiy E

¢ =141y =, (5.4)
I, I R
L, 2hhy E

@y =LAy = =2 (5.5)
I, 1% R

v =2,60y(0,55, +B,)* +¢* +(055,+B,)] (66

roe C - KO3(POMLMEHT, 3aBUCALLMIA OT BMAA Harpy3kun 1 NpuHMMaembIi no Tabnuue b.7;

hy, hy - pasvepbl, ykasaHHble Ha pucyHke B.1;
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J_’p = y_p - OTHOCUTENbHAst KoopANHaTa TOYKM NPUIOXKEHUS Harpy3ku Co CBOUM 3HaKoMm (CM. pucyHok b.1);
h
b 2
B, =[0.43- 0,0656) 12n-1),
]1
30ecb n :ﬁ, rae ]1, [2 - MOMEHTbI MHEepUUn cXXatoro U pactaHyToro noACcoB COOTBETCTBEHHO OTHOCUTESIBHO OCU
+
1 2
CUMMETPUN CEHEHUA;
2
1 (11 i
? =—|L£240,041,— |,
I\ 1 h
y Yy

3pecb [, - MOMEHT MHepLMK Npu KpyyeHnn (CM. o6o3HaueHuns k oopmyne (b.2)).

¥
[ By -
“\-.F [ ! !
I — T —
= ; o
LT,
} Fx - I
£ }f: I
& _!___x____
|F| £
-
1
=
|2 ||:|-2 |
vl

L.T. - MOMNOXeHUe LIEHTPa TSHKECTU CeYeHUs:; P - BHELIEHTPEHHO NPUMoXeHHas NPoAorbHas CUNa B TOYKe G KOOPAWHATON ),
PucyHok B.1 - Cxema gByTaBpOBOro ce4eHUs ¢ 04HOM OCbH CUMMETPUN

3HaueHune koadbduumeHTa iy, B dopmyne (9.21) cneayet NpuHUMaThb:
npu @y <0,667 @) =;

1-n

npu @, > 0,667 ¢, = ¢,[0,5+0,25] —+
¢ O

1

ONS aniMUHMS BCEX MapoK, yka3aHHbIX B Tabnuue 8.3, 3a uckrioveHnem AMr3H2, AO31T1 v AO31T5, ons KoTopbix (023
cneayeTt BbluMcnAaTb no dhopmyne (b.5) u npuHmumarts He 6onee 1,0.

b.2.5 YctonumnBocTb 6anok LIBENNepHOro ceveHns criegyet NpoBepaTb Tak Xe, Kak U Ans 6anok ABYTaBpOBOro CeYeHus,
npw 3TOM creflyeT Ol BblMMCNATL No copmyne (B.2), HanaeHHbIe 3HaveHns @, yMHoxaTb Ha 0,7.

3HaveHus Ix , ]y, 1, B dopmynax (B.1) u (B.2) cneayeT npuHumarth, Kak Ans wsennepa.

Tabnuua b.4
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Koadpduument KoadhduumneHt Y
o
ansa 6anok 6e3 3akpenneHus B Nponete Npv HaNM4YUM He MeHee OBYX
npu cocpeaoTo4eHHON npv paBHOMEpPHO NPOMEXYTOUHBIX 3aKpenneHuin
Harpyske, NPUNOXeHHON K pacnpefeneHHon Harpyske, BEPXHEro nosica, Aenswmx nponet
nosicy NPUMNOXEHHON K Nosicy Ha paBHble YacTW, HE3aBUCUMO OT
MecTa NPUNOXeHNs Harpy3ku
BEPXHEMY HXXHEMY BEpPXHEMY HVXXHEMY
1 2 3 4 5 6
0,1 0,98 2,80 0,91 2,14 1,20
0,4 0,98 2,84 0,91 2,14 1,23
1,0 1,05 2,87 0,95 217 1,26
4,0 1,26 3,05 1,12 2,35 1,44
8,0 1,47 3,29 1,30 2,56 1,65
16,0 1,89 3,75 1,68 2,94 1,96
24,0 2,24 4,10 2,00 3,22 2,24
32,0 2,56 4,45 2,28 3,50 2,49
48,0 3,15 4,97 2,73 3,99 2,91
64,0 3,64 5,50 3,15 4,45 3,33
80,0 4,10 5,95 3,50 4,80 3,64
96,0 4,48 6,30 3,89 5,15 3,96
128,0 5,25 7,04 4,48 5,78 4,50
160,0 5,92 7,77 5,04 6,30 5,01
240,0 7,35 9,17 6,30 7,56 6,09
320,0 8,54 10,40 7,32 8,40 7,00
400,0 9,63 11,48 8,16 9,38 7,77
Tabnuua B.5
Bug Harpy3sku MecTo NpunoXeHns Harpysku KoadhduumeHt Y
CocpenoToyeHHas B cepeauHe nponerta v =1,75y,
(He3aBMCMMO OT YPOBHS
NPUNOXeEHNs)
CocpepoToyeHHas B 4yeTBepTU NponeTa k BepxHeMy v =114y,
noscy
PaBHOMepHO pacnpeneneHHasi no BepxHemy nosicy
CocpepoTtoyeHHas B ueTBepTU NponeTa K HKHEMY v =16y,
nosicy
PaBHOMepHO pacnpeneneHHasi No HUXKHEMY Nosicy v =13y,

MpumeyaHue - 3aech 3HaYeHne y, criesyet NpuHuMaTh no rpadpe 6 Tabnuusl b.4.

Tabnuua b.6
KoadppuumneHT o KoadppmumneHT Y npu Harpyske, NpUIoXKeHHON K NosAcy
BEpXHeEMY HUWXKHEMY
4 0,875 3,640
6 1,120 3,745

[okyMeHT coxpaHeH ¢ noptana docs.cntd.ru — anekTpoHHoro coHaa us 6onee 25 000 000 HopMaTUBHO-NPABOBbLIX U HOPMATUBHO-TEXHUYECKUX JOKYMEHTOB


http://docs.cntd.ru/

CIM 443.1325800.2019 MocCTbl C KOHCTPYKUMAMU U3 antoMUHUEBbIX CNnaBoB. MpaBuna NnpoekTMpoBaHus Crtpanuua 54
Ce00 npasun om 30 anpensa 2019 e. Ne 443.1325800.2019

8 1,295 3,850

10 1,505 3,920

12 1,680 4,025

14 1,855 4,130

16 2,030 4,200

24 2,520 4,550

32 2,975 4,830

40 3,290 5,040
100 5,040 6,720

Tabnuua 6.7
Bua Harpysku YucTbin n3rnbd PaBHoMepHO CocpepgoTtoyeHHas MoOMeHT Ha ogHOM
pacnpegeneHHas cuna B cepeaMHe KOHLe 6anku
Harpyska nponera
KoadbdpmumeHT C 1,00 1,12 1,35 1,75

B.3 KoadhpuumneHTbl yCTOMYNBOCTU BHELLEHTPEHHO CXaTbIX U CXKATO-U3O0THYThIX 35IEMEeHTOB

Tabnuua B.8
yenosHas SHaueHns ¢ - 10> Npv NpUBEAEHHOM OTHOCUTENBHOM 3KCLIEHTpUCHTETE Mes
rMbKoCTb €

x 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 1,0 1,2 1,5
0,5 990 980 973 937 905 880 850 817 767 725 657
1,0 947 907 872 837 807 778 752 725 680 637 583
1,5 880 832 793 758 726 700 672 647 607 570 518
2,0 817 765 723 687 656 627 602 580 540 507 463
2,5 750 695 652 617 587 560 536 515 482 452 413
3,0 677 618 578 545 517 495 472 455 425 400 367
3,5 593 542 505 475 453 434 415 398 374 355 325
4.0 505 436 435 412 393 378 362 350 327 312 288
4,5 425 395 374 356 342 328 315 306 288 275 255
5,0 358 338 320 307 295 285 275 268 253 242 227
5,5 303 287 276 265 257 248 242 235 225 215 202
6,0 257 246 238 230 223 218 213 208 198 192 180
6,5 222 212 207 202 197 191 187 183 175 170 161
7,0 192 187 181 177 172 168 165 161 155 150 145
8,0 148 145 142 139 137 134 132 129 126 123 120
9,0 120 117 115 113 111 110 108 107 105 102 100
10,0 97 95 93 92 91 90 88 87 85 84 82

OkoH4yaHue Tabnuubl 6.8

Yenosras 3HayeHusa ¢ .1()3 npy Np1BEAEHHOM OTHOCUTENBHOM JKCLIEHTPUCUTETE Mlyr
rmobkocTb e
N 2,0 2,5 3,0 4,0 5,0 6,0 7,0 8,0 9,0 10,0
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0,5 567 500 445 360 302 257 225 203 182 165
1,0 505 445 394 323 272 235 205 186 167 151
1,5 452 398 355 292 247 215 188 171 153 140
2,0 405 358 320 265 227 197 175 158 142 130
2,5 362 322 290 242 208 182 162 146 132 121
3,0 323 290 262 220 192 167 150 135 123 114
3,5 288 260 236 202 175 155 140 126 116 108
4,0 257 233 214 184 159 144 130 117 109 101
4,5 230 210 193 167 146 132 121 110 102 95
5,0 205 190 175 152 135 123 113 103 96 a0
55 185 172 160 140 125 115 105 97 90 85
6,0 166 155 145 128 115 106 97 90 85 80
6,5 148 141 132 117 107 97 90 85 80 75
7,0 135 128 120 108 98 90 85 80 75 70
8,0 112 107 100 91 85 80 77 72 67 62
9,0 94 90 86 80 76 72 67 63 59 55
10,0 80 77 75 70 67 62 60 56 52 48
MpumevaHne - 3HayeHnss @, crneayeT NpUHUMAaTh He Bbille 3HavYeHnn P .
Tabnuua b.9
yenosHas 3Havenns o, - 103 npv NprBEAEHHOM OTHOCUTENBHOM 3KCLIEHTPUCUTETE Mer
rmbkocTb €
N 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 1,0 1,2 1,5
0,5 950 888 825 755 718 660 635 605 540 495 436
1,0 882 810 756 693 660 609 582 548 496 453 405
1,5 872 753 684 643 607 568 534 507 458 420 375
2,0 773 700 640 593 558 523 492 468 423 390 347
2,5 712 637 585 543 508 477 450 427 390 358 320
3,0 640 575 530 488 458 430 408 387 355 327 294
3,5 565 507 467 432 410 385 365 350 321 297 270
4,0 490 442 410 382 363 343 327 313 290 269 247
4,5 418 382 357 335 320 304 290 280 260 243 223
50 353 328 309 293 280 268 257 249 233 219 202
55 300 282 267 256 245 237 228 222 208 197 183
6,0 256 242 233 223 216 210 202 197 187 178 166
6,5 220 210 205 197 190 185 182 175 167 160 150
7,0 192 186 180 173 169 165 162 157 150 145 136
8,0 150 145 142 139 135 133 130 127 122 120 112
9,0 120 117 115 112 110 108 107 105 101 98 95
10,0 97 96 95 93 92 91 90 87 85 83 82
OkoH4aHue Tabnumubl 6.9
YycnosHan HaueHms - 103 npu Np1BEAEHHOM OTHOCUTENLHOM 3KCLIEHTPUCUTETE Moy
rmbkocTb €
2,0 25 | 30 | 40 5,0 6,0 7,0 8,0 9,0 10,0
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A

0,5 370 320 282 323 196 170 157 143 122 110
1,0 342 296 262 213 182 155 145 130 113 96
1,5 318 275 243 198 170 144 134 120 105 90
2,0 294 257 227 185 159 135 125 112 100 84
2,5 273 240 213 173 150 127 117 105 95 79
3,0 253 222 197 164 142 121 111 100 92 75
3,5 232 206 185 155 133 115 106 95 87 72
4,0 213 190 172 145 125 110 100 90 83 70
4,5 195 177 160 135 117 105 94 86 80 67
5,0 178 162 148 127 110 98 89 82 76 64
5,5 163 150 137 120 105 94 84 77 72 62
6,0 150 138 128 112 98 90 80 73 68 60
6,5 136 127 118 103 94 85 76 70 65 58
7,0 125 117 108 96 90 81 72 67 62 56
8,0 105 100 92 86 82 72 65 60 56 52
9,0 90 87 81 77 72 65 58 55 50 48
10,0 80 76 71 68 64 57 52 48 44 44
Mpumedanme - 3HaueHns @, CNeayeT NPUHUMATL He Bbille 3HaYeHnn ¢ .

Tabnuua B.10

Twn Cxema ce4yeHus n OQKCUEHTpUucuTeT ﬂ 3Haqu|/|;| T| , PN
ceve- il
HUA ﬂw
0=h=s A5
01=m, =5 Sy, =20 | 012w, 25 | Sam, 220
1 7 7 1,0
_{/ ~ ®y < }}if_
/‘4' 1
| |
2 0,85
t_
Y =0,25
3 0,75+0,02 % 0,85
N
4 _(‘L\—m : *_mi . (135-0,05m,)— 0,01(5—m, )1 1,1
| =418 — =025
./ 4t h
| | f
S | A, f“f 0-5A.+_ As 0,25 | (1,45-0,05m,)— 0,01(5—,) 3 1,2
r e I
AW L 1
JF Av g I 0,54, 1 0,54
120,15 "
h
0,5 1,25
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(1,75-01m,) —0,02(5— 2, )
21,0 | (1,50 01m,)-0,02(6—mg, )% | 1.4-0,02 A 1,3
6 ] A;\\ | ) - Ns[1=0,3(5—wm, Jay £ 2] s
sf | e 8120,15
A E "
TS HH | ns(1=0,%a / &)
= 150,15 —
8 | 0,25 | (0,75-0,05m,)—0,01(5— s, ) 1,0
i o
1l
|
0.5 | (0,5-0,1m,)—0,02(5— 2, ). 1,0
21,0 | (0,25-0,15m,)—0,03(5—m, 1A 1,0
9 054, i o __ll!l_m[ | u[ t ‘DI 0.5 | (1,25-0,0%m,) - 0,01(5—m, 14 1,0
! i,qf i B =
21,0 | (1,5-0,1m,)— 0,02(5—m, ). 1,0
10 0,5 1,4
1,0 Py 1,6 1,6
1,6—0,01¢5—m, ) 1354005,
20 | 18-0,02(5-m, )% 18 1,3+0. 1, 18
11 A of0.54] i’[ | m] T_M[ 0,5 1454+0,04, 1,65 145+0,04m, 1,65
usnf IO,SAWji T
1.0 1,3+0,12:m, 2,4 1,8+0,12m, 2,4
15 | 2,040,25m, +01A - - -
20 1 3.040,25m, +0,1 - - -
MpumevaHna
1 [Ona TMNoB ceveHut 5-7 npu noacyete 3Ha4YeHWN Hf {A, nnowanb BepTUKaNbHLIX 3MEMEHTOB MOMOK He criedyet
Y4nUTbIBaTb.
2 [na TMnoB cedeHuin 6 1 7 3HaueHWs T|5 CreayeT NpUHUMaTb paBHbIMU 3HadeHuam 1|, ana Tuna 5 npu Tex xe
sHaveHmnsix Ag /A, .

Tabnuua B.11
| I I
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3I'IIOpr MOMEHTOB

1 3HayeHve Hlap NPU #iyr 1, PABHOM
0,1 0,5 1,0 1,5 2,0 3,0 4,0 5,0 7,0 10,0 20,0
d==1,0 1 0,10 | 0,30 | 0,68 | 1,12 1,60 | 262 | 3,55 | 4,55| 6,50 9,40 19,40

s O~
M:’-‘
2 0,10 | 0,177 | 0,39 | 0,68 1,03 1,80 | 2,75 [ 3,72 | 5,65 8,60 18,50
3 0,10 | 0,170 | 0,22 | 0,36 | 0,55 1,17 1,95 | 2,77 | 4,60 7,40 17,20
4 0,10 | 0,170 | 0,10 0,18 | 0,30 | 0,57 1,03 | 1,78 | 3,35 5,90 15,40
5 0,10 | 0,70 | 0,10 0,10 | 0,15 | 0,23 | 0,48 | 0,95 | 2,18 4,40 13,40
6 0,10 | 0,70 | 0,10 0,10 | 0,70 | 0,45 | 0,18 [ 0,40 | 1,25 3,00 11,40
7 0,10 | 0,170 |0,10{( 0,10 | 0,10 | 0,10 | 0,10 | 0,10 | 0,50 1,70 9,50
6=-0.5 1 0,10 | 0,31 | 0,68 | 1,12 160 | 262 | 3,55 |4,55| 6,50 9,40 19,40
M h
—5]
M
2 0,70 | 0,22 (0,46 | 0,73 1,05 1,88 | 2,75 [ 3,72 | 5,65 8,60 18,50
3 0,10 | 0,177 | 0,38 0,58 | 0,80 1,33 | 2,00 [2,77| 4,60 7,40 17,20
4 0,10 | 0,14 | 0,32 0,49 | 0,66 1,05 1,52 | 2,22 | 3,50 5,90 15,40
5 0,10 | 0,170 | 0,26 | 0,41 0,57 | 0,95 1,38 | 1,80 | 2,95 4,70 13,40
6 0,10 | 0,176 | 0,28 | 0,40 | 0,52 | 0,95 1,25 |1 1,60 | 2,50 4,00 11,50
7 0,10 | 0,22 | 0,32 0,42 | 0,55 | 0,95 1,10 | 1,35 2,20 3,50 10,80
d=0 1 0,10 | 0,32 | 0,70 | 1,12 160 | 262 | 2,55 | 4,55| 6,50 9,40 19,40
M, IN M,
2 0,10 | 0,28 | 0,60 | 0,90 1,28 1,96 | 2,75 [ 3,72 | 5,65 8,40 18,50
3 0,10 | 0,27 | 0,55 | 0,84 1,15 1,75 | 2,43 | 3,17 | 4,80 7,40 17,20
4 0,10 | 0,26 | 0,52 | 0,78 1,10 1,60 | 2,20 |2,83| 4,00 6,30 15,40
5 0,10 | 0,25 | 0,52 | 0,78 1,10 1,55 | 2,10 (2,78 | 3,85 5,90 14,50
6 0,10 | 0,28 | 0,52 | 0,78 1,10 1,55 | 2,00 (2,70 | 3,80 5,60 13,80
7 0,10 | 0,32 | 0,52 | 0,78 1,10 1,55 1,90 | 2,60 | 3,75 5,50 13,00
=05 1 0,70 | 0,40 (0,80 1,23 168 | 262 | 3,55 |4,55| 6,50 9,10 19,40
T —
M, M,
2 0,70 | 0,40 [ 0,78 1,20 1,60 | 2,30 | 3,15 [ 4,10 | 5,85 8,60 18,50
3 0,10 | 0,40 | 0,77 | 1,17 1,55 | 2,30 | 3,10 [ 3,90 | 5,55 8,13 18,00
4 0,10 | 0,40 | 0,75 1,13 1,55 | 2,30 | 3,05 |3,80| 5,30 7,60 17,50
5 0,10 | 0,40 | 0,75 1,10 1,55 | 2,30 | 3,00 | 3,80 | 5,30 7,60 17,00
6 0,10 | 0,40 | 0,75 1,10 1,50 | 2,30 | 3,00 |3,80| 5,30 7,60 16,50
7 0,70 | 0,40 (0,75 1,10 1,40 | 2,30 | 3,00 | 3,80 | 5,30 7,60 16,00
MpumeyaHue - g | ONPEAEnsioT no dopmyne
M A My
R A T
“ 1

MpunoxeHne B
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PACYETbI HA BbIHOCJIUBOCTb

B.1 Npachmueckoe npeacrasneHme koadhduumneHTa HageXXHOCTU NO BbIHOCIIUBOCTU
ZG - (bakTMyeckmm KOagPULMEHT HAOEXHOCTU MO BbIHOCNUBOCTM MpPWU 3adaHHOM BMAE LMKNa 7, COOTBETCTBYHOLLMN
BblpaxkeHuto (15.9), ero 3HayeHue rpadnyeckn MOXeT ObITb ONpPeaeneHo NyTeM NOCTPOEHNUSI AuarpaMM NpeaenbHbIX aMnnuTya

OB

Ha pucyHkax B.1 1 B.2 B BMae oTHoLleHuA
. =—.

° 04

A - paboyas Touka ((-5:)L » O ) Npy 3agaHHOM 7 ; B - npegenbHoe nonoxeHne paboyer TOYKM Npy 3a4aHHOM 7
PucyHok B.1 - inarpamma npegensbHbIX amnnuTyn

=~ B |
S |I W
i ] |
' S i
A/ X
%
¥
."lll Y
| A
7 L
fo 450 r=1
' 2n
Or O Om

o o,
PucyHok B.2 - [lnarpamMma npegernbHbiX amnnuTya, Ucrnonb3yemas npu OTCYTCTBUM AaHHbIX MO O

B.2 MeTtop, onpeaneneHnda nocnegoBaTefibHOCTU y6bIBaIOLI.|MX no pasmaxy HanmeeHMﬁ LUUKINOoB
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Lar 1.

f B,
YcTaHaBnmeaeTcst UCTopust
U3MEHEHUSI HaNPsXKEHNUM 1
HaXoAUTCH MaKCUMarbHbIN
nmk By
B, T

V v

[ Lar 2.

;j Y4yacTok nctopumn
n i N3MEHEHNSsT HanpsHKeHUN
Y
'
PR ; cnesa oT nnka B
f’ \m ] COBWraeTcs BrpaBo, TOUKM
P \ F’ C u A coeaumHsioTcs
' \
3 ! C > 1

B1 Lar 3.

Hanbonblwunii pasamax
uvkna Ay ABnseTcs

OCHOBHbIM LIMKITOM
Ay

> 1
A
I:T'1I1'|I"
i
L+ Ty B War 4.
1
Mepexopn Kk cnegyrowemy
nuKky BE N yCTaHOBIEHNE
cneayoLLero pasmaxa
umkna s
A > T
LWar 5.

[anee pencrene
NOBTOPSIETCS A0
3aBepLleHns BCen
nocrnegoBaTenbHOCTH
LUKNOB
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PucyHok B.3 - YcTaHoBneHne nocrnegoBaTenibHOCTY yObIBaKOLWMX MO pa3maxy HanpsbkeHUn LUKNoB
B.3 Npynnbl anemeHTOB

Tabnuua B.1
Homep Cxema anemeHTa u pacrnonoxeHme XapaktepucTtuka pynna MpepencHas my
ane- pacyeTHOro ceyeHus anemMmeHTa ane- amnnutyga
MeHTa MEHTOB
GaO,S , MMa
1 a_.-~ a) OcHoBHoOW meTann ¢ 1 1915T - 50 7

NpoKaTHbIMW Unu
obpaboTaHHbIMK
MEXaHNYEeCKNM NyTeM

KpomKkamm
A35T1 - 38
15654M - 34
2 1915T - 44
0) To e, C KpOMKaMM, A35T1 - 34
obpe3aHHbIMX MaLUMHHON 1565uM - 32
peskomn
2 OcHoBHol MeTann ¢
06paboTaHHbIMK
MeXaHW4YeCKUM NyTeM
KpoMKamu, Npu paguyce
nepexoga, MM:
100 < p <200 3 1915T - 40 7
A35T1 - 32
15654M - 30
30<p<100 4 Bce cnnasbl - 4
28
p <30 6 Bce cnnasebl - 3,4
18
3 OcHoBHOWM mMeTann BO 4 28 4
P PUKLMOHHBIX
COeaNHEHUSIX
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OcHoBHOM MeTann B 4
©onToBom (6onTbl Knacca
TOYHOCTM A) coegUHEHUN B
CEYEHUsIX N0 OTBEPCTUIO:

a) Npu1 NapHbIX HaknagKax 4 28

©) Npy 0QHOCTOPOHHMX 5 25
Haknagkax

®dacoHku, NnpmBapeHHbIe 7 18 3,4
BCTbIK UK B TaBp K
CTeHKaM K1 nosicam 6anox,
a TaKke K anemMeHTam
depm npn oL <45°

6 & CTblKOBOW

- s HeobpaboTaHHbIN LUOB;
Harpyska

—— nepneHaVKynspHa LUBY;
@ CTbIKyeMblE 31IEMEHTbI

OOMHaKOBOrO pasMepa:

a) NOMHbIN NpoBap 6 20 43

©0) HenomnHbI NpoBap 10 9 34
OcHoBHoOWM MeTann B 4 28 7
MecTe nepexopfa K
CTbIKOBOMY LLIBY CO
CHATbIM MEeXaHU4YeCKUM
cnocobom ycuneHmem
wBa:

npw CTbIKOBaHMK
3NeMeHTOB OANHAKOBOMN
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TOJNWWHbI N LUNPUHDbI

Caapka nmMcToBOro
arnemeHTa Ha nogknagHoM
nucTe (Harpyska
nepneHankynspHa
CBapHOMY LUBY)

20

4,3

k¢
l

|
/If_

CBapka npokaTHbIX
npocunen BCTbIK:

a) ABYXCTOPOHHUM
CBapHOW LLOB
©) OQHOCTOPOHHMIA
CBapHOW LLOB

18

3.4

16

10

|2

ININERTNNININIERININ IR NI NIl FEEET T

CBapHble ceveHunst
[OBYTaBpPOBOro, TABPOBOro
W Opyrmx TUNoB,
CBapeHHble
HenpepbIBHbIMA
NpPOJosbHBLIMU LWBAMW NpwU
OEeVCTBUN yCUnus BAOSb
ocu LWBa

20

4,3

11

OcHOoBHOW MeTann co
BCNoMoraternbHbIM
3NEeMEHTOM,
npuKpenieHHbIM
npoaosibHbIMU WBaMu, npu
o:

a) go 45°

18

3.4

6) 90°

12

ey | a

Ll Llb) b Ludy oy ey L
I'I'T"IT'I'I'II'I'I"ITT'T'IFITI'I'I"II'P

O6pbIB NOSACHOIO NUCTa
6e3 mexaHnyeckon
00paboTkM NonepeyHoro
(no6osoro) wBea

10

4,3

13

—rt—r—

DacoHKM NPSAMOYronbHON
hOpMbI, MpUBapEHHbIE
BCTbIK UIN B TaBp K
3rneMeHTaM KOHCTPYKLUIA
6e3 mexaHnyeckon
0bpaboTkm nepexopa ot
aCOHKM K 31EMEHTY

10

3.4

14

OcHoBHOW MeTann B
COeUHEHUAX:

4,3
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a) ¢ naHroBbIMK LLIBaMU
(B mecTax nepexoga oT
arneMeHTa K KoHLam
hbnaHrosbIX LLBOB)

©) pnaHroBbIMM 1
no6oBbIMY LLUBaMU

11

10

15

OcHoBHoWn meTann Tpy6bl
pacTsHyTOro packoca npm
OTHOLUEHWUW TOTLLMHBI K
Hapy>XHOMY AuamMmeTpy
Tpybbl nosica

a) t,,/d, >1/14
6) 1120, ‘d <114

10

3.4

11

16

OcHoBHom meTann Tpy6bl
pacTsHyTOro packoca npu
OTHOLLEHUW ANaMETPOB

packoca u nosica d; /d,,

=0,4-0,7 n OTHOLLEHUN
TONLLUMHBI K HAPY>KHOMY
anameTpy nosica:

a) t,/d, >1/14
6) 1/20<z,,/d,, <1/14
B) 1/35<¢, /d,, <1/20

3.4

10

11

Tabnuua B.2

[MapameTp cnnaea

I'Ipep,enbl BbIHOCJITMBOCTMU G_1» G, TEKy4eCTun O BpemMeHHOe conpoTueiieHne

OR> MMMa, ons cnnaBoB Mapok

1915T A035T1 15654M
o 100 65 55
o 150 105 90
o1 240 205 180
op 360 320 270
Tabnuuya B.3
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Mpynna MNpenenbHblie amnnuTyasl G, 5, MlMa, Ans cnnasos Mapok
NeMeHTOB ?

1915T A35T1 15654M
50 38 34
44 34 32
40 32 30
28*
25*
20*
18*
16*
10*
9"
11 7*
* O6Lwme 3HaveHnsa ana cnnasos mapok 1915T, AA35T1, 1565uM.

olo|lo[~lo|u|lsr|w|N|—

MpunoxeHune I'

PACYETbI MO NPEAENBbHOWU HECYLWEW CNOCOBHOCTU

.1 O6wme nonoxeHus

npl/l npoBepke HeCYLIJ,eI?I cnocobHocTM HeobxooMMo Mcnonb3oBaTb NPOCTPAHCTBEHHYKD paACYETHYKO CXemMy MOCTa,
BKIMKOYaKLWYyH BCE OCHOBHbIE U BCNOMOraTesibHbl€ KOHCTPYKTUBHbIE 3JIEMEHTDI (CBFI3I/I, pacrnopkKu, onopHble ANeMeHTbl N np.).

I'IpOBepKy BbIMOSTHAKT HA OCHOBAHUN Bblpa*XeHUA

"‘UL

|

y=="-2[yl. (r1)

N

rae Y - pesepB HecyLen cnocobHOCTM MOCTa;

P.. - npedenbHas BeNMUMHA BEKTOpa Harpys3ok (NpegenbHas Hecylasi cnocobHocTb, pucyHok Ih1);

cr

ﬁr - BEKTOP Harpy3ok C KOMMOHEHTaMMW, COOTBETCTBYHOLUMMU PacYETHON KOMOMHaLMM Harpy3oK NMPUIIOKEHHbIX K MOCTY

(cobcTBEHHbIN BEC, NonesHas Harpyska, CHer, BeTep 1 T.4.);

[Y] - KpuTepuii gonycTUMOCTM 3KCMyaTauuuM MOCTa MpU CIy4alHOM MPEBbILLIEHUN PaCYETHbIX Harpy3ok, 3HayeHue
KOTOPOro Npy BO3MOXXHOCTU BO3HUKHOBEHMS MOAOGHBIX CUTYaLMIA JOMKHO coaepXaTbCs B 3a4aHUN Ha NPOeKTUpOBaHue.

2 3aBUCUMMOCTb NepemMeLLeHU OT BEKTopa Harpy3ok

paduk 3aBUCMMOCTM MakCUMarnbHbIX NepemMeLLeHNiA (TMHERHbIX UMK YITOoBbIX) MOCTa O(P) OT BeKTOpa NpUMOXeHHbIX
Harpys3okK BMfoTb 40 McYepnaHnst HecyLLen cnocobHOCTM (pa3pyLleHns) NpMBeaeH Ha pucyHke 1.
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PucyHok I".1 - I'pacpmk paboTbl MocTa

3gecb BOMM3W TOYKM b BbIMOMHAETCA KPUTEPUIA UCYEpraHUs Hecylleld CrnocoBGHOCTW, Korga Marnomy npupaLleHuio
aprymeHTa p COOTBETCTBYET Hecopa3mepHo Gorbluoe npupatieHne hyHKuMN & .

lpadmk, NogoOHLIM nNpencTaBnNeHHOMY Ha pucyHke [.1, nonyyaetcsa B pesynbraTe pPeLUeHUs MEeTOOOM KOHEYHbIX
3N1EMEHTOB 3a4ayM O HanpshkKeHHO-4e(OpPMMPOBAHHOM COCTOSIHAM MOCT@ C MPOCTPAHCTBEHHOW pacYeTHOW CXemMon B
reoMeTpudeckn n u3ndeckn HeNMMHENHON NOCTaHOBKE.

.3 NMpoBepkKa *kecTKocTn

MpoBepKy KeCTKOCTU BbINOMHAOT No hopmyne
1.0(B) <A, (r2)
rae y,, - KOAMULMEHT HaAEXHOCTU MO OTBETCTBEHHOCTH;
]3’1 - BEKTOP HOPMAaTUBHbIX Harpy3ok (cM. pucyHok In.1);

6([3”) - HanbornbLUee nepemMeLLeHne OT HOPMATUBHBIX Harpy3oK (CM. pucyHok I.1);

A - npefdernbHas BenuyMHa nepeMelleHusi, onpeaensiolias BO3MOXHOCTb HOPMarbHOM 3SKCMyaTauuy KOHCTPYKLWW,
yCcTaHaBnMBaeTcH cornacHo nyHktam 5.42-5.48 CI1 35.13330.2011.

.4 NMpoBepka NpoYyHOCTU
OQHOBpPEMEHHO C MpeAcTaBfeHHbIM  rpaduKOM  HENMMHEWHbLIM  pacyeT gaeT  WHopMauMilo O  HanpshKeHHO-
aedopMMpoBaHHOM COCTOSIHUM BCEX KOHCTPYKTUBHBLIX 3NemMeHToB. KpuTepmem BbINOMHEHWS NepBOM rpynnbl npegenbHbIX

COCTOSIHMI NO NPOYHOCTU cnyxaT BblpaxeHus (I.3) n (I4).

Ons CTEepPXHEBbLIX 3JIIEMEHTOB!
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(e} T
max max
Vi <1yy, M%<, (r'3)
y Ve s Ve
roe Gmax n Tmax MaKCUMarbHble Hopmaanoe N KacaTtelribHoe HaI'IpFDKeHI/Iﬂ B KOHCprKTVIBHbIX anemMeHTax oT

He6J'Iar0I'IpVIF|THOIZ KOM6VIHaLI,VII/I pacHeTHbIX Harpy3oK;

Ry n RS - pacyeTHble CoNnpOoTUBIIEHNA MaTepurana HopmMaribHble Mo npegeny Teky4ectu N KacaternbHble COOTBETCTBEHHO;

Yn n 'Yc - KOSd)q:)I/ILI,I/IeHTbI HageXHOCTU No OTBETCTBEHHOCTU U yCJ'IOBI/IIZ pa6OTbI COOTBETCTBEHHO.

Ons  nnockux, 000MoYeYHbIX YU MacCCUBHbIX KOHCTPYKTUBHbIX 3N1€MEHTOB MaKCcuMalribHOe 3HadYeHue npunBeaeHHoro
Hanps>xeHnsa (GHpHB)maX He [OOIMKHO npeBblllaTtb pacyeTHoe COonpoTuBIieHMe C COOTBETCTBYHOLLUMU KOS(*)d)I/ILI,I/IeHTaMVI

HaaeXHOCTU:

R
2 2 2 Yy
(anns)max = \/Gx + Gy _chy +3Txy = v Ye- (r4)
n
.5 NMpoBepka nnacrTuyeckux gecopmauun

B nokanbHbIX 30Hax C KOHLLeHTpaLI,I/IeIZ Hal'lpﬂ)KeHVII;l MOryT noABUTBLCA nNacTtudeckune p,ed)opmauvwl. MakcumanbHas

BeNnu4MHa NpmBeaeHHbIX gedopmaummn (8 B)max B 3TUX MEeCTax He JormkHa npeBbiwaTtb 1,5%, a UMEHHO:

npu

2 s
=5 8)25+8i—8x8 +%gxy2 <1,5%. (U

(gnpus )max y

6 OueHka kayecTBa BbIGOpa KOHCTPYKTUBHOW CXEMbI

OueHka kadvecTBa Bb|60pa ocyulecTBndaeTcAa npu Hann4dun anbrepHaTUBHbIX BapUaHTOB KOHCprKTI/IBHOVI CXeMbl
COOpYyXeHud, paccmaTtpuBaeMbIX B Xo4e NMPOEKTUpoOBaHUA.

Kputepmem kadvectBa BblGOpa ABMSIETCS MaKCMMarnbHOE 4YMCNOBOE 3HayeHWe pesepBa Hecylueir crnocobHocTn Y
KOHKPETHOMN KOHCTPYKTUBHOW CXEMbI U3 pacCMaTpMBaEMbIX BApUaHTOB.

Mpunoxexne [

OCOBEHHOCTWU KOHEYHO-3INEMEHTHOIO MOAENIMPOBAHUA

.1 NocTpoeHne KOHEYHO-3NIEMEHTHOM MOLENN 3aBUCKT OT TUMNa pellaeMon 3agayum, a MUMEHHO:

1) onpegeneHne Haﬂpﬂ)KeHHO-D,ed)OpMI/IpOBaHHOFO COCTOAHUA KOHCprKLI,VIIZ MOCTa B COOTBETCTBUU C TpeGOBaHI/IFIMI/I
npenenbHbIX COCTOSIHMI NO Hecyu.Le|7| crnocobHoCTU 1 3KCniyatauMoOHHbIM Ka4ecTBaMm;

2) onpepeneHve HanpsbkeHHO-Ae(OPMUPOBAHHOIO COCTOSIHUS B OTAESNbHbIX TOYKaX KOHCTPYKTUBHBIX 31IEMEHTOB UMK
y310B MOCTOB [AJ151 BbINOMHEHNS AeTarnbHbIX M YTOYHEHHbIX NPOBEPOK, HAaNpUMep Ha BbIHOCIMBOCTb, MECTHYIO YCTOWYMBOCTD,
UcKaxxeHne OOpM MOMepPeYHbIX CEYEHUIN KOHCTPYKTMBHBIX 3MIEMEHTOB, pa3BUTME MnacTu4eckMx aedopMaunii B NOKarnbHbIX
30Hax C KOHUEHTPaLUen HanpspKeHU, ANs OLEHKN paboTbl COEAUHUTENBHbBIX 3MEMEHTOB (CBapHbIX LIBOB, 6ONTOB, 3aKMNenokK u
T.0.), 0COBEHHOCTEN HaNPSKEHHO-A4EOPMUPOBAHHOIO COCTOSIHMSA B ONOPHbIX y3nax u T.n.

0.1.1 MNpw pelwwenun 3agad Tmna 1-ro Tuna TpedyeTca NOCTPOEHNE NPOCTPAHCTBEHHOW PACYETHOW CXEMbI, BKIIOYaOLEN,
Mo BO3MOXHOCTW, BCE OCHOBHbIE W BCMOMOraTefibHble KOHCTPYKTMBHbIE 3MEMEHTbl MOCTa - PUrenu, KOMOHHbI, HacTWMbl
npoesxen YacTu, CBA3M U T.4. BO3MOXHO 3HAYNTENBHOE KOMMYECTBO TaKUX KOHCTPYKTUBHBLIX 31IEMEHTOB.

0.1.2 MNpwn pewennn 3agad 2-ro Tuna Tpebyetcs geTanbHoe reoMeTpu4eckoe MOCTPOEHME KOHCTPYKTMBHBLIX M Y3IOBbIX
aneMeHToB. B 3aTOM criyyae KOHEYHO-3MEMEHTHOE MOAENUpoBaHMEe HeOoBXOAMMO BbIMOMHATbL C MPUMEHEHUEM OOBbEMHBbIX,
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060MnoYeYHbIX, MMOCKMX, MEMOPAHHBLIX U APYrMX KOHEYHbIX 3remMeHTOB. [pu 3TOM [OMycKaeTcsi NPUMEHSATb PacCMOTPEHue
OTAENbHOrO KOHCTPYKTUBHOINO 3remMeHTa, y3na nubo dparMeHTa C rpaHuWYHbIMU YCIIOBUSIMM, MOMYYEHHBIMU W3 pPeLUeHUst
COOTBETCTBYIOLLEN 3aga4m 1-ro Tuna.

Bblpe3Ka (*)parmeHTa ocyulecTBndeTca ceYeHuamun, oTcrToAaAllnMMn  oT pacquHoﬁ TOYKU (Hanpmmep, UeHTpa
KOHCTPYKTUBHOIO y3na) Ha pacCToAaHMe He MeHee NATU BbICOT Ce4YeHnA pa3pe3aeMoro CTep>KHeEBOro arnemMeHTa.

3aTeMm peLLaloT COOTBETCTBYIOLLYIO NOKanbHy0 3aaadvy ANs BbIpe3aHHOrO KOHCTPYKTUMBHOMO dpparMeHTa. Mpu KoppekTHOM
MOZENMPOBaHUA U YCIOBUM JIMHEMHOTO POCTa BHYTPEHHWX YCUIMIA B KOHCTPYKUMM MO rpaHuuaM dparmeHta pesynsrarbl
peLueHVs okanbHoi 3agadn 2-ro Tuna He 6yayT NPOTUBOPEUNTb PELLEHMI0 COOTBETCTBYOLLEH 3ada4n 1-ro Tvna.

0.1.3 Ona nerkmx MeTtanimyeckmx TOHKOCTEHHbIX KOHCTPYKUUI Takoe COOTBETCTBME MOXET HapylwaTtbcs. B aTom cnyvae
HeobXxoaMMO ANsi pacYeTHOro KOHCTPYKTMBHOIO 3fieMeHTa onpefenuTb npefenbHble Hecylime CnocoBGHOCTM Mo MeToamkam
3agavy 1-ro n 2-ro TMNoB, BbIMUCINUTL KOPPEKTUPYHOLLNIA KO3ULUMEHT, NpeacTaBnsowmnin cobor OTHOLLEHWE pesynbraTta
peLleHns 3ajavm 2-ro Tuna K pesynerary pelleHunst 3agadv 1-ro Tvna, U CKOPpEeKTMpoBaTb OOLLYH HeCyLly CrnocOoBHOCTb
BCEro COOPYXEHUS NYyTEM YMHOXEHUSA Ha STOT KO3IPMDULINEHT.

MpumevaHne - [onyckaeTca BMECTO BbIpe3ku pparMeHTa BCTpauBaHMEe ero HernocpencTBEHHO B Gornee MpoCTyio
CTEPXXHEBYIO KOHEYHO-3MIEMEHTHYH0 MOLESb BCErOo COOPYXEHUS C MOMOLLbIO XECTKUX KOHEYHbIX 3MEMEHTOB.

[.2 PacuyeTbl B reoMeTpru4ecku u hmanyeckn HeiIMHEMHON NOCTaHOBKe

[.2.1 PacyeT B reoMeTpUYECKN HEMMHENHOW NOCTAHOBKE B XO€ MOLLAroBOro HarpyXeHus ConpoBOXAAETCA U3MEHEHUEM
KOOPAMHAT Y3MOB KOHEYHO-3MEMEHTHOM MOAENM Ha KaKOOM luare, YTO MO3BOMAET YYMThbIBATb MCTOPUIO HarpyxeHus
KOHCTPYKLMW (Hanpumep, B XO4e CTpouTenbCcTBa) M Gosiee TOYHO OTpasvTb npouecc AedopMUPOBaHUSA, UMEIOLWMIA MECTO NpU
Harpy>keHun peasnbHOW KOHCTPYKLMN.

0.2.2 PacyeTr B (M3MYECKUM HENMUHENHOW MOCTAHOBKE OCYLUECTBMSETCS COBMECTHO C FEOMETPUYECKA HENMHENHOM
NOCTaHOBKOM, YTO MO3BOMSET OLEHUBATb NOBeAEHUE KOHCTPYKUMM 3a NpeaenamMu ynpyroctv BniOTb OO HACTYNNEHUS MONHON
noTepU HecyLen CnocoBHOCTN NN NPU OLEHKE XXMBYYECTWN KOHCTPYKUUK (CM. pa3gen 16 n npunoxenue I).

[Ona pacyetoB B (PM3MYECKM HENUHENHOW MOCTAHOBKE HEOOXOAMMO Hamnuuue ynpyro-nnacTU4eckon auarpammbl
aedopMnpoBaHNs Matepuana, Kotopas MOXeT ObiTb NMofy4vyeHa npu ucnbiTaHMsAX obpasuUoB MaTepuana Ha pacTshkeHue A0
paspyLUeHus.

B OTCYTCTBME O3KCNepuMeHTallbHbIX OaHHbIX MOXeT ObITb cocTaBrneHa ycnoBHaa ynpyro-nnactnyeckaa guarpamma,
COCTOALWada n3 aByx I'IpFlMOJ'II/IHEIZHbIX y4acCTKOB.

D,J'Iﬂ €e NoCTpoeHnsa HeO6XO,D,VIMO 3HaHue cneayrwmnx CbI/I3I/IKO-MeX8HI/I‘-IeCKI/IX XapakTepucTtuk marepuana, Kotopbie MOryT
ObITb nony4eHbl N3 COOTBETCTBYHOLLUMX CTaHOApPTOB UM CNpaBOYHbIX OAaHHbIX!

mopynb ynpyroctu E;

KoadhpmumeHT lMNMyaccoHa U ;

rnpenen Teky4ecT Gr ;

BPEMEHHOE CONpOTUBIEHNE G

MakcumanbHas fgegopmaums €. .
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