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MpeancnoBue
CBepeHusa o cBofe npaBun

1 UCTIONHUTESNDb - ®epepanbHoe rocygapCTBEHHOe OOMKeTHOe 0OpasoBaTenbHOE yypexaeHue
Bbicllero  obpasoBaHus "HaunoHanbHbIN nccnegoBaTenbCKUin MockoBckum rocy4apCTBEHHbIN
cTpouTenbHbin yHuBepcuteT" (HNY MITCY)

2 BHECEH TexHu4yeckum komuteToM no ctangaptmnsaumm TK 465 "Ctpoutensctso”

3 TOAOrOTOBJIEH «k yTtBepxaeHuno [enaptameHTOM rpagoCTpOUTENbHOW OEATENbHOCTN U
apxuTekTypbl MuHUCTEPCTBa CTPOWUTENBbCTBA W KUMMLLHO-KOMMYHanbHOro xo3smncrea Poccuickon
®epepaumu (MuHctpon Poccun)

4 YTBEPXXIOEH npukaszom MuHUCTEpCTBa CTPOUTENLCTBA U KUMULLHO-KOMMYHAaNbHOMO XO35MCTBa
Poccuiickon ®egepaumm ot 30 anpens 2019 r. N 251/np n BBedeH B gencteue ¢ 31 oktsabps 2019 r.

5 BAPEMMCTPUPOBAH ®epgepanbHbiM areHTCTBOM MO TEXHUYECKOMY PEerynupoBaHuio U
meTponorun (PocctaHaapT)

6 BBEJEH BINEPBbIE

B cnydae nepecmompa (3amMeHbl) unu OmMeHbl Hacmosiuea2o ceoda rpasusl coomeemcemaeyrouiee
ysedomrneHue bydem onybriukogaHo 8 ycmaHosrneHHoM ropsidke. Coomeemcmeyrowas UHhopmMayus,
ysedomiieHUe U meKcmbl pasMewaromess makxe 8 UHghopMayuoHHOU cucmeme obwe20 nonb308aHust - Ha
ogpuyuanbHom calime paspabomyuka (MuHcmpou Poccuu) 6 cemu UHmepHem

BeeneHue
HacTtoswwuin ceog npasun padpaboTaH B cooTBeTCTBMM C (heaepanbHbiMm 3akoHamu oT 30 aekabps
2009 r. N 384-93 "TexHu4eckun pernameHT o 6e30nacHOCTM 34aHnn 1 coopyxeHnn" n ot 22 uonga 2008 r. N
123-03 "TexHnyeckunn pernameHT 0 TpeboBaHMAX NoXxxapHow 6e3onacHocTu".

Csog npaBun paspabotaH aBTOPCKMM KOmnekTmBoMm B coctase: HNY MICY (pykoBoauTens pabot -
O-p TexH. Hayk A.B.KopeuH, xaHa. TexH. Hayk [1.[.KanbipuH), 3AO UHUNMCK um.H.M.MenbHukoBa (a-p
TexH. Hayk FO.U.Kyduwur), UHNNCK wnm.B.A.KyyepeHko AO HWL "CtpoutenbctBo" (4-p TeXH. Hayk
U.N.Bedsikos, pO-p TexH. Hayk [1[.0decckud), OOO "HINY MAOWN "TpaHcnopTHble coopyxeHus"
(B.H.KyxmuHr), AO UHUNC HWL, "MocTbl" (kaHA. TexH. Hayk FO.B.Hoeak, B.A.KoHonamos), 3A0 "MeTtakoH
ueHTp" (O.A.Xoxnosa).

1 O6bnacTb NpMMeHeHus
Hactoswuin cBog npaBun pacnpocTpaHseTcs Ha MNPOEKTUPOBAHWE HOBbLIX W PEKOHCTPYUpYEMbIX
MOCTOBbIX COOPYXXEHUIA, NpeaHa3Ha4YeHHbIX Asi MPonycka NeLexoaoB.

2 HopmaTtuBHbIe CCbISIKK
B HacTosLeM cBoae npaBun NCNonb3oBaHbl HOPMATUBHBIE CChIMKU Ha CriefyoLlime AOKYMEHTbI:
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FOCT 25.101-83 PacyeTbl U ucCnbITaHWs Ha MpPoYHOCTb. MeTodbl cxemaTusaumn CriydamHbIX
NPOLECCOB HarpyXeHMs 3N1IeMEHTOB MaLUMH U KOHCTPYKUUIA U CTaTUCTUYECKOrO NPeAcTaBnNeHns pesynbTaToB

FOCT 4784-97 AntoMyHUIA 1 cnnaBbl antoMnHMEBbIE aedopmupyemble. Mapku

FOCT 7871-75 TllpoBonoka cBapo4yHas W3 anioMUMHUMS WM artOMUHWEBLIX CMfaBOB. TexHU4Yeckue
ycrnosusl

FOCT 8617-81 (CT C3B 3843-82, CT COB 3844-82) lNpocmnu npeccoBaHHble U3 antOMUHUS U
anioMUHMEBBIX CNaBoB. TeXHUYECKMEe YCrnoBUS

FOCT 9128-2013 Cmecu actanbtobeToHHble, nonumepacdanbTo6eTOHHbIe, acdanbTObeTOoH,
nonumepacdanbTo6eToH A5 aBTOMOBUNBHBLIX 4OPOr U a3poapoMOB. TexXHUYECKNe yCrioBust

FOCT 10157-2016 AproH razoobpasHbIin U XXUOKUA. TeXHUYecKne ycriosusi

FOCT 14806-80 [yroBass cBapka aniOMWHUS W antOMUHUEBLIX CMNMAaBOB B MHEPTHbIX rasax.
CoepnunHeHus cBapHble. OCHOBHbBIE TUMbI, KOHCTPYKTUBHbIE 3fIEMEHTBI U Ppa3Mepbl

FOCT 17232-99 MNnnTbl N3 antoMUHNA U antOMUHUEBLIX CNNABOB. TEeXHUYEeCKUe yCrioBms

FOCT 18482-79 Tpybbl MpeccoBaHHble M3 anOMWHWUS U aNtOMUHUEBBIX CMNIABOB. TexHW4Yeckue
ycroswusi

FOCT 21631-76 JlucTbl M3 antOMUHUA U aniOMUHUEBBIX CMABOB. TexXHMYEeCcKMe yCcrnoBus

FOCT 21488-97 TlpyTkn npeccoBaHHble W3 artoMUHUSA U anioOMUHUEBBLIX CMMaBOB. TexHU4Yeckue
ycrnosusl

FOCT 21778-81 (CT C3B 2045-79) Cuctema obecneyeHnst TOYHOCTM reoOMeTPUYECKUX NapaMeTpoB B
cTpoutenbcTBe. OCHOBHbIE NONOXEHUS

FOCT 21779-82 (CT C3B 2681-80) Cucrema obecneveHnss TOHHOCTM reOMETPUYECKMX NapaMeTpPOB B
cTpouTenbcTBe. TexHomnormyeckne Oonycku

FOCT 21780-2006 Cuctema obecneyeHnss TOHHOCTU reOMEeTPUYECKNX NapaMeTpoB B CTPOUTENLCTBE.
PacueTt ToyHOCTH

FOCT 23118-2012 KoHcTpykuum cTanbHble cTpouTenbHble. O6LME TEXHUYECKME YCNOBUS
FOCT 27751-2014 HageXHOCTb CTPOUTENBHbLIX KOHCTPYKUUIA 1 OCHOBaHUN. OCHOBHbIE NOSIOXEHUA
FOCT 30403-2012 KoHcTpyKuum cTpouTenbHble. MeTog UcnbiTaHWs Ha NoXapHY ONacHOCTb

FOCT 32484.1-2013 (EN 14399-1:2005) BonTokoMnneKTbl BbICOKONPOYHbIE AMS NpeaBapuTenbHOro
HaTsHKEHMS KOHCTPYKLUMOHHbIe. Obwne TpebosaHus

FOCT 32484.3-2013 (EN 14399-3:2005) BonTokoMmnnekTbl BbICOKONPOYHbIE ANs1 NPeABapUTENBHOIO
HaTsKEHMS KOHCTPYKLMOHHBbIE. Cuctema HR - KoMNnekTbl WwecTurpaHHbIX 60NTOB 1 raek

FOCT 32484.5-2013 (EN 14399-5:2005) BonTokoMmnnekTbl BbICOKONPOYHbLIE ANS NpeABapuUTEnsHOro
HaTsKEHMS KOHCTPYKLMOHHbIE. [nockme wanbbi

TOCT P 21.1101-2013 Cuctema npoeKkTHOW [JAoKyMeHTaumm pana ctpoutensctBa. OCHOBHble
TpeboBaHMs K NPOEKTHOM 1 paboyen JOKyMeHTaunm

FOCT P 51261-2017 YcTponcTBa ONOpHbIe CTauuoHapHble peabunuTaumoHHble. Tunbl U TEXHUYECKMe
TpeboBaHus

FOCT P 53293-2009 lNoxapHas onacHOCTb BeLLECTB M MaTepuanoB. MaTtepuanbl, Bewectsa U
cpeacTBa orHesalwmThbl. aeHTudmkalma metogaMmm TepMMYECKOro aHanmaa



FOCT P 53627-2009 lMokpbiTMEe NONMMMEPHOE TOHKOCITOMHOE MPOE3Xen YacTu MOCTOB. TexHu4eckune
ycrnosusi

FOCT P 53664-2009 BonTbl BbICOKONPOYHbIE LMINHOPUYECKME U KOHUYECKME AN MOCTOCTPOEHMS.
["aviku 1 Wwandbl K HAM. TexHUYecKne ycrosusi

FOCT P 56282-2014 TMpodunu npeccoBaHHble KpynHOrabapuTHblE CMIIOWHbLIE M3 antOMUHUEBbLIX
cnnaBoB. TexXHUYeCKMe yCrnoBus

FTOCT P 57352-2016/EN 1090-3:2008 KoHCTpyKUuun anioMunHueBble CcTpouTenbHble. Ob6uwime
TEXHUYECKNE YCINOBUS

CIn 2.13130.2012 Cwuctembl npoTuBonoxapHon 3sawmtbl. ObecnedyeHne OrHeCTOMKOCTM OOBLEKTOB
3awmTbl (¢ uameHeHnem N 1)

CIT14.13130.2013 Cuctembl NpOTMBONOXAPHOM 3awwmnTbl. OrpaHM4eHne pacnpoCcTpaHeHusl noxapa Ha
obbekTax 3awuTtbl. TpeboBaHNsi K 06 bEMHO-NNTAHNPOBOYHBIM U KOHCTPYKTUBHBIM PELLUEHUSIM (C UBMEHEHMEM
N 1)

CI 16.13330.2017 "CHuIT 11-23-81* CtanbHble KOHCTpYKUMKU" (C nameHeHnem N 1)
CIM 20.13330.2016 "CHwuI1 2.01.07-85* Harpy3sku 1 Bosgenctaus” (c nsmerHeHnsmm N 1, N 2)

CMn 28.13330.2017 "CHwull 2.03.11-85 3awmra CTpoOUTENbHbLIX KOHCTPYKLUUA OT Kopposuun" (c
nameHenvem N 1)

CI 35.13330.2011 "CHuIT 2.05.03-84* MocTbl 1 Tpy6bl" (C uameHeHnem N 1)

CIn 79.13330.2012 "CHwuI1 3.06.07-86 MocTtbl u Tpy6bl. MNMpaBuna obcrnegoBaHuii U ucnbitaHuin" (c
nameHennamm N 1, N 3, N 4)

CI1128.13330.2016 "CHwuI1 2.03.06-85 AntoMUHUEBLIE KOHCTPYKUMN"
CIM 131.13330.2018 "CHwl1 23-01-99* CtpouTensHas knumatonorns"

Cl 136.13330.2012 3paHua wn coopyxeHus. OOWMe NONOXEHUs MNPOEKTUPOBaHUSA C Yy4eToOM
AOCTYMHOCTW ANst ManoMobunbHbIX rpynn HaceneHus (¢ nameHeHnem N 1)

MpumeyaHue - MNMpu Nonb3oBaHUM HACTOSILLMM CBOAOM MpaBwui LierniecoobpasHo NpoBepuTb AencTBue
CCbINTOYHbIX JOKYMEHTOB B MH(OPMAaLMOHHON cucTeMe OOLLEro nonb3oBaHWst - Ha oduLManbHOM canTe
denepanbHOro opraHa WCMOSHUTENbHOW BRacTu B cdepe cTaHaapTusauum B ceTn MHTepHeT wunu no
eXerogHomy WHGPOPMaLMOHHOMY YykasaTento "HauuoHanbHble cTaHgapThl”, KOTOpbIA onybnvkoBaH no
COCTOSIHUIO Ha 1 AHBaps Tekyllero roga, U no BbiMyckaM eXemecsa4yHOro MHOPMAaLMOHHOMO ykasaTtens
"HaunoHanbHble cTaHgapTel" 3a Tekywun rod. Ecnv 3ameHeH CCbINOYHbIA JOKYMEHT, Ha KOTOopbIM AaHa
HeJaTMpOBaHHas CCblflka, TO PEKOMeHOyeTCA MCMNoSib30BaTbh AEWCTBYIOLLYIO BEPCUID 3TOro AOKYMEeHTa C
Y4EeTOM BCEX BHECEHHbIX B JAHHYI BEPCUI0 U3MEHEeHUN. Ecnn 3amMeHeH CCbINOYHbIN JOKYMEHT, Ha KOTOPbLIN
JaHa JaTupoBaHHas CCblflka, TO PEKOMEHOYeTCs MCMNOoSib3oBaTb BEPCUMI0 3TOM0 AOKYMEHTa C YKa3aHHbIM
BbiLLE rOA0M yTBEpPXAeHUs (NpuHATKSA). Ecnu nocne yTBepXaeHUs HacTosILEro CBoaa NnpaBuil B CCbINOYHbIN
OOKYMEHT, Ha KOTOpbIN AaHa AaTUpoBaHHasA CCblfika, BHECEHO M3MEHeHWe, 3aTparmeatoLee nosioxxeHme, Ha
KOTOpOE [laHa CCblIfika, TO 3TO NOJSIOKEHNE PEKOMEHAYETCS NPUMEHATL 6e3 yyeTa AaHHOro n3meHeHus. Ecnn
CCbINTOYHbIA  JOKYMEHT OTMeHeH 06e3 3ameHbl, TO TOSfIoXKEeHWe, B KOTOPOM [JaHa CcCbifika Ha Hero,
pekoMeHayeTCs NPUMEHSATbL B YacTu, He 3aTparnBatoLlen 3Ty cebinky. CeegeHus o 4encTBmMM CBOLOB NpaBus
uenecoobpasHo npoeeputb B PegepanbHOM MHGOPMaLMOHHOM hoHAe CTaHAapTOB.

3 TepMmuHbI U onpeaeneHus

B HacTosdwem cBode npasBurii  MPUMEHEHbl criefylowme TepMUHbI C  COOTBETCTBYHOLLUMMU
onpegerneHnamu:

3.1 amnnuTtyaa HanpsikeHun: [1onoBrHA BENWYMHBI pa3maxa HanpsbkeHun.

3.2 6e3onacHbIn CPOK cnyxObl: [lepvon BpemMeHW, Ha MNPOTSHKEHUU KOTOPOro KOHCTPYKLNIO
OLeHMBaKT Kak 6e30nacHO (PYHKLMOHUPYIOLLYIO C MPUEMNEMON BEPOSTHOCTbIO TOrO, YTO HE BO3HMKHET
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paspylleHuss BCreacTBue 0OpasoBaHWSA YCTanoCTHbIX TPEWMH MNpU WCMonb30oBaHWKM MeToda pacyeTa
BesonacHoro cpoka crnyx6bi.

3.3 rpynna anemeHTa: O6Go3HayeHue, NPMCBaMBaeMoe KOHKPETHOMY LIMKIIMYECKU HarpyXKeHHOMy
3MeMeHTY, ANs Toro YTobbl NokasaTtb, Kakylo KpUBYKO YCTanoCTHOM MPOYHOCTM CrieayeT UCMosb3oBaTb Npu
pacuyeTe 3TOro afieMeHTa Ha BbIHOCITMBOCTb.

3.4 pedopmupyemble aniOMMHUEBbIe CNnaBbl: AmNOMUHWEBble ChNaBbl, CMNOCOOHbIE K
hopMonsmMeHeHUO NyTemMm 06paboTKM AaBMEHWEM, TO €CTb NMyTeM MPEeCcCOoBaHusl, 3KCTPY3WUM, MPOKATKU,
KOBKM, LUTAMMOBKM.

3.5 ponsa noBpexapaemMocTu: OTHOLWEHNE KonuyecTBa LMKIOB Harpy>xeHma anemMeHTa KOHCTPYKUUn
npu 3adaHHON aMmnnnTyae HanpsaxeHnda B TedYeHue 3adaHHOro nepuopga akcnnyatauunm K 4oNnroBe4vyHoOCTU
AnemMeHTa KOHCTPYKUnn npu TOW Xe aMnnnTyae HanpsaxeHus.

3.6 XUBy4eCTb KOHCTPYKUUM: CnocobHocTb KOHCTPYKUMN BbINOJTHATL 4aCTU4YHO WM NOJIHOCTbIO
cBoe (byHKLI,I/IOHaJ'IbHOG Ha3Ha4YeHwne nocre nospexneHus.

3.7 ncTopus HanpsbkeHusi: HenpepbiBHasi XpoHonormyeckas peructpauusi usmepsiemoro nméo
BbIYMCIIAEMOrO U3MEHEHUS] HaMPSPKEHUSI B OMpPEeAeNieHHOW TOYKe KOHCTPYKUMM Ha NPOTSKEHWM 3a4aHHOro
NMPOMEXYTKa BPeMeEHW.

3.8 koadppuumeHT acumMmeTpuM UMKNa HanpsbkeHMn: MuHuManeHoe HanpshkeHue, pasgeneHHoe
Ha MakCMMarnbHOE HamnpshkeHWe B WCTOPMM HampsbKeHMsl C MOCTOSIHHOW aMnnauTygon unum B LKMKIE,
Nony4eHHOM M3 UCTOPUMN HAMPSPKEHUS C NEPEMEHHOM aMMUTyO0N.

3.9 KpuBasa ycTanocTHOW MPOYHOCTU: 3aBUCMMOCTb MeXOy amniuTYAoW HanpshkeHWd U YUCIOM
LMKINOB HarpykeHusi OO YCTanoCTHOIO paspyLlleHUsi, UCMorib3yemasi Ons OLUEHKW YCTarocTu KaTeropuii
3M1EeMEHTOB KOHCTPYKLIUM 1 n3obpaxaeMasi B HacTosILLEM CBOAE NpaBusl ¢ orapudMmny4eckumm ocsiMu.

3.10 makcMmanbHoe HanpsxeHue: MakcumanbHOEe HanpsPKeHWE B OCHOBHOM MaTtepuarne B 30He
npeanonaraemMoro 3apoXAEHWsl YCTanoCTHOW TPELUMHbl B Y3MOBbIX COEAMHEHUsIX, TakoW Kak KpoMka
HapY>KHOW MOBEPXHOCTV CBApHOro LUBa B YITIOBbIX COEAMHEHUSIX 3MEMEHTOB 3aMKHYTbIX CeYeHui, Ans
KOTOPbIX MW3BECTHA YCTanoCTHas MPOYHOCTb, BbIPaXKEHHas Yepe3 aMniuTygy HanpsbkeHuin B 30He
BO3MOXHOIO paspyLUeHus.

3.11 nepemeHHas amnnutyga: AMNNUTyaa, NepeMeHHasi OTHOCUTENbHO WCTOPUM HanpshkKeHwus,
copepxatlen 6onee oaHON BENMYMHBI NMMKa NTMBO TOYKM MUHUMYMA HaMpPsXeHUs!.

3.12 nuk Hanpsi>xeHuna: I'Iepexo,u,Haﬂ TO4YKa, B KOTOpOIZ CKOPOCTb U3MEHEHUA HanpsaXXeHnsa MeHAETCA
C NONOXMWTENBHOM Ha oTpulaTesibHYyH.

3.13 noacueT umknoB: Npouecc Nnpeodpa3oBaHNs UCTOPUM HAMPSXKEHWS C NEPEMEHHON aMNNTy0M
B CMEKTP UWKNOB HANpPsKEHWW, KaKAbll U3 KOTOPbIX UMEEeT ONpedeneHHy aMnnuTyny HanpskKeHuHn,
HanpMMep MeTOAOM onpeaerneHns NocrnefoBaTeNbHOCTM YObIBAOLWMX MO pasMaxy HanpsbKEHUN LUKIOB.

3.14 noctosiHHaa amnnutypa: AMNAMTYOa, NOCTOAHHAA OTHOCUTENbHO UCTOPUM HanpsKeHus, B
KOTOPOW HanpsXXeHne nepuoanyeckm U3MeHaeTcs Mexay NOCTOSAHHbIMU BefIMYMHAMN MUKOB HaNpPsKeHUs 1
BENMYNHAMU MUHUMYMOB Harnps>KeHUs.

3.15 npegen BbIHOCIIUMBOCTU Npu NOCTOSAHHOM amMmnnurtyge: I'Ipep,eanoe 3Ha4YeHne amMnnmTyabl
Hal'lpﬂ)KeHl/IVI UWKINa, HUXKe KOTOPOro He npouncxogut YCTarioCTHOro noBpexaeHua martepuana npu
NCMbITaHUAX C NOCTOSIHHOM amnnmyp,oﬁ Harpy>xeHu4.

3.16 npegen nospexpaemocTu: lpeden, HWXe KOTOPOro aMniuTydbl HaMpPsPKEHU pacyeTHOro
CMeKTpa MOXHO UCKMIOUNTb U3 BbIYMCIIEHNA HAKOMMEHHOMO NMOBPEXOEHNS.

3.17 pa3max HanpsbkeHus: Anrebpavyeckas pasHOCTb MeXZy MMKOM HampsbkeHUss U TOYKOW
MUHUMYMa HarnpsKeHUs B LIMKNE Hanps>KeHUn.

3.18 pacuyetHbIn cnekTp: Cymma BCex CMNeKTpOB aMniuTyd HanpshkeHun, ucnonb3yemas npwm
pacyeTe Ha BbIHOCMNBOCTb.



3.19 cnekTp amMnAUTyA HanpsikeHUW (CNEKTP HanpsikeHuMMW): [uctorpamma 4acToThbl
BO3HMKHOBEHUS ANl BCeX aMnnuTyd HanpsikeHWrM pasfvyHoM  BenuuuHbl, peructpupyemas unu
BbluMCNsieMas Ans onpeaeneHHOro HarpyXeHums.

3.20 cpepHee HanpsbkeHue: CpefHass BenvMuMHA anredpandecko CyMMbl MakCUMManbHOW U
MWHVMManbHOW BEMNUYUNH HaMNPsPKEHWS.

3.21 CPOK Cﬂy)Kﬁbl: Kaner,apHaﬂ npoaoJKUTENIbHOCTE OT Ha4dalla J3Kcrjiyataumm MOCTOBOro
COOpyXeHuna unnn ee BO30OHOBINEHNSA nocne PEKOHCTPYKUMN Unn pemoHTa OO nepexoga B npeneribHoe
COCTOsAHNKE.

3.22 cTaHpapTHbIN npegen BbIHOCNMBOCTU: 3HayeHWe amnnuTyAdbl HanpskeHus uukna ¢
MOCTOSIHHOW aMnnNuTyaon G, Ans onpeaeneHHon rpynmnbl 3NeMeHTOB Mpy AOMroOBEYHOCTH, COCTaBNAoLLEen

N,=21 0° unknos.

3.23 cymmupoBaHme MaitHepa: CymMMupoBaHME MOBpPEXAeHW B maTtepuane OT BCEro crekTpa
aMnNNUTy HaNpPsKeHWI (pac4yeTHOro cnekTpa), ocCHoBaHHOe Ha 3akoHe ManmrpeHa-MaiiHepa.

3.24 TeopeTuveckum Ko3aI(pUUMEHT KOHUEHTpauunm HanpsikeHua: OTHOWeHne mexay
reoMeTpnYeCKUM HanpsbkeHWEM, OLIEHMBAEMbIM Ha OCHOBaHUW MNPeAnofiokeHUst O JIMHENHOM YNpyrom
noBefeHUN MaTepuana, U HOMUHaNbHbIM HaMNPSPKEHMEM.

3.25 TOYKAa MMHMMYMa HanpsbkeHuA: [lepexogHas To4vka, B KOTOPOM CKOPOCTb W3MEHEHUs
HanpPsXeHUs1 MEHSIETCA C OTpMLATENbHOM Ha MOJNOXUTENBHYIO.

3.26 yctanoctb: [Npouecc NocTeneHHOro HakonneHWs NOBPEXAEHUA MmaTepuana nog OenCTBUEM
NEepPEMEHHbIX HanpsKeHUn, NPUBOOSALINX K M3MEHEHWI0 CBOWCTB, 0Opa3oBaHUIO M pPasBUTUIO TPELLMH U
pa3pyLUEHUIO.

3.27 yctanocTtHas gonroBe4yHocTb: Cpok crnyxbbl 4O pa3pyLlUeHWs, BblpaXKeHHbIW B YWChe LMKNOB
BO3ENCTBMSA HArpy3kn ¢ NOCTOSAHHOW aMnnnTyaoun.

3.28 yctanoctHas Harpy3ka: COBOKYNHOCTb TUMOBbIX CIyYalHbIX HArpPY>XEHU, XapakTepuayLLMXcs
MONOXEHNEM UNN NepemMelleHMeM BO3AENUCTBUA, W3MEHEHMEM WX WHTEHCUBHOCTM W 4acToTbl W
nocneaoBaTenbHOCTbIO BO3HUKHOBEHUSI.

3.29 umkn HanpskeHUn: YacTb NCTOPUN HANPSPKEHWUSI C MOCTOSIHHOM aMnnMTYyAOoN, rae HanpsXkeHue
HauYMHaeTCA U 3aKaH4YMBAETCA Ha OOHOW U TOW e BeNnuyMHE, HO MPWU 3TOM MPOXOAWUT Yepe3 OAWH MUK
HanpPsXeHUs U OOHY TOYKY MUHUMYMa HanpshkeHus (B nobon nocnepoBaTenbHocTh). Takke ocobasi YacTb
NCTOPMUN HanNpsbKeHUs1 C NepPEMEHHOM aMNNTYA0W, onpeaensemasi ¢ NoMOLLb0 MeToa noacyeTa LIUKIOB.

3.30 adpcpekTBHOE HanpsikeHue: HomuHanbHOE HanpsKeHue, YMHOXEHHOE Ha COOTBETCTBYIOLLUNIA
reoMeTpnyeckuin KoaMULUMEHT KOHLIEHTpaLUN HanpshkeHus qu ONA ydeTa TOMbKO TeX reoMeTpuyecKmnx

N3MEHEHUN nonepe4vyHoro ce4vyeHud, KoTopble He Obinn Y4YTEHbI B KJ'IaCCI/ICpVIKaLI,I/II/I onpepenieHHoro anemMeHTa
KOHCTPYKUUW.

4 O603HauYeHun
B HacTosiLem cBofe nNpaBum NpMMEHEHbI criegytolme o603HaYeHus:

A - nnowaab ceveHns bpyTTo;
Ad - Nrowaab CeYeHnst packocos;
A; - nnowaab ceyeHus BEeTBU;
’
Af' - nfowaab ceyeHus nornku (nosica);



A - nnowagb cevyeHnsa HeTTOo,
[

D - pa3mep yTomnLeHns;
D.’ - BENMYMHA YCTanoCTHOIO NOBPEXAEHWS, BblYMCNSeMas Ans pacyeTHOro cpoka criyxosbl;
DI' - 3ajaHHbIN Npefen Benn4YuHbl YCTanocTHOro NoBpexaeHns;
1m
E - MOAyMb YrpyrocTu;
F - cuna;
I; - MOMEHT UHEpPLN CeYeHns BETBY;
1
f}r - MOMEHT uHepLuun nosica 6ankm OTHOCUTENbHO COBCTBEHHOW OCH;
] I; - MOMEHTbI MHEPLN CeYeHnst nosica U packoca depmbl;
m> [/
[r - MOMEHT UHEPLMM CeYeHNs nonepeyHoro pebpa;
;”] - MOMEHT UHEpPLMM CeYeHns NPoAOoSbLHOro pebpa;
T - MOMEHT UHepLun ceveHns pebpa XecTKoCTH, MNaHKu;
5
Ir - MOMEHT UHepLMM Npu cBOGOAHOM Kpy4eHun b6anku;
I 1 - MOMEHTbI MHEepPLMN ceveHnst BpyTTo OTHOCUTENBHO OCEW X-X U Y-y COOTBETCTBEHHO;
X Vv
J ] - TO Xe, Ce4YeHNs HeTTo;
xn T yH
] - CEKTOpUanbHbIi MOMEHT UHEPLIMN CEYEHUS;
[0}
L - AnvHa nponerTa;
K - TEOpPEeTNYECKNI KOI(PULNEHT KOHLEHTPALUN HaNPsSXKeHUs;
a
K. - KONMYECTBO CTaHAAPTHLIX OTKIOHEHWI OT CpeaHen NMPOrHo3MpyeMon NHTEHCMBHOCTU
4 Harpysku;
K - KONMYECTBO CTaHAAPTHBIX OTKITOHEHWI OT CPeAHEro NPOrHO3NPyeMOoro Konm4ecTBa LMKIOB
N Harpysku;
M - MOMEHT, N3rmbatoLnin MOMEHT;
M. M - MOMEHTbI OTHOCUTENBHO OCEN X-X U ¥-y COOTBETCTBEHHO;
o My,
N - KONNYECTBO LMKITOB Harpy>XeHus;
Nb - ycunve B OHON BETBW KOSMOHHbI;
N a - konm4yecTBo umkos (2:10 6 ), COOTBETCTBYHOLLIEE CTAaHAAPTHOMY NPeAeny BbIHOCIMBOCTY;
NU - KONM4ecTBO LMKNOB (5:10 0), cooTBeTCTBYIOLLEE NPEeaeny BLIHOCIMBOCTY NPW NOCTOSAHHOM

aMmnnutyae;



i\r‘; - AONMrOBEYHOCTb Npu aMmnnnTyae HanpaxeHua Gcf;

NL - konu4yecTBo uumknos (10 8 ), COOTBETCTBYHOLLLEE Npeaeny NOBpeXaaeMocTy;
Ng - CyMMapHO€ KONMMYECTBO LIMKIIOB HarpyXeHus;
‘Mz - NpogoribHasa cuna;
Q - nonepeyHas cuna, cuna casura;
Q}f - YCNoBHada nonepeyHaa cumna ana coeanHUTesnbHbIX 3N1eMEHTOB,
ic
Q - YCNoBHada nonepeyHaa cmna B CUCTemMe NiaHoK, pacnonoXeHHbIX B O,CLHOVI MJ1OCKOCTH;
Ny
R - pac4yeTHOEe CONpOTUBIIEHME aNtOMUHMEBOTO CMNaBa PacTsKEHUIO, CKaTUIO, U3rnby;
Rb] - pacyeTHOEe CONPOTUBIIEHNE PACTAXKEHMIO BLICOKONPOYHBLIX 60NTOB;
1
Rb - pac4yeTHOEe CONpOTUBIEHME CMATUIO BONTOBLIX COEANHEHW;
J 4
Rb - pacyeTHoe conpoTueneHue cpesy 6onTos;
A
Rh - pacyeTHOEe COnpOTUBIEHME pacTaXKeHNo 6ONTOB;
14
R{ - pac4yeTHOoe conpoTuerieHne antoMMHNUEBOro cniiaBsa CMATUIO NPU NNTOTHOM KacaHuu,
D
R - pac4yeTHOEe COnpOTUBIEHME antoMUHMEBOrO CNaBa TOPLEBOMY CMATHIO (NMPU HANM4um
P MPUIOHKN);
R ; - pacyeTHOEe CONPOTUBIEHME PaCTAXKEHNIO artoMMHUEBOTO CrnaBa Bbille npeaena
P TeKkyyecTy;
R - pacyeTHOe CconpoTnBIIEHNE CMATUIO 3aKINENOYHbIX COG/J,I/IHGHVIVI;
P
R - pacyeTHOEe COnpOTUBIEHME CPE3Y 3aKNenok;
Fs
R - pac4eTHOe COnpOTUBIEHME anNtOMUHWEBOTO CMNaBa CABWTY;
5
R - pacyeTHOE COMNPOTMBIIEHME PACTSHKEHUIO antOMMHUEBOrO CMaBa B HaMpaBrieHUN TOMLWMHbI

npeccoBaHHoro nonydgabpukara;

R - HOPMaTUBHOE COMPOTMBIEHNE aNtOMUHWEBOTO ClaBa pas3pbiBY, PABHOE MUHUMAaTbHOMY
HI
3HaYeHUI0 BPEMEHHOIO COMPOTUBIIEHNSE G MO CTaHAaPTaM M TEXHUYECKVM YCMOBUAM Ha
anoMUHUN;
R - pacyeTHOEe COMNPOTUBIIEHME CThIKOBbLIX CBAPHbIX COEANHEHUI PACTSXKEHMIO, CKaTUIO, N3rnbdy;
W
wa_ - pac4eTHOEe CONnpOTUBIEHME YIMOBLIX LWBOB Cpe3y Mo MeTanny LUBa;
R - pac4eTHOE CONPOTUBIEHME CTLIKOBbLIX CBAPHbLIX COEAUHEHUIA COBUTY;
Ws
R - pacyeTHOEe CONpPOTMBIIEHME COEANHEHUI MPU KOHTAKTHOM POJSIMKOBOW CBApKE;

Wsm



R - pac4yeTHOe conpoTuneieHne antoMMHNUEBOro crniiaea B OKOJTOLLOBHOW 30HE;
Wz

R - pacyeTHOE COMPOTMBIIEHNE CTLIKOBbIX M HAaXNECTOYHbIX CBAPHbLIX COEAUHEHUN casury;
WZS

R - HOpMaTUBHOE COMPOTUBIIEHNE antOMUHUEBOrO CNnaea, paBHoe
Y
MUHVMaSIbHOMY 3HAYeHMI0 YCNOBHOTO npefesna Tekydectn O o no

CTaHgapTamM U TeEXHUYECKUM YyCroBuAM Ha antoMUHUR;

S - CTaTUYECKNI MOMEHT CeYeHns OpyTTO OTHOCUTENBHO HEWTPArbHOWM OCK;
T, - pacyeTHbI CPOK CryX0bl;
Tc; - 6e3onacHbI CPOK CryX0bl;
W - MOMEHT COMNPOTMBIEHNS ceveHns aAns Hanbonee CxXaToro BOSOKHa;
A
W W - MOMEHTbI CONPOTUBIIEHUS CEYEHUSI BPYTTO OTHOCUTENBHO OCEN X-X U Y-y COOTBETCTBEHHO;
X v
W W - MOMEHTbI CONPOTUBIIEHUS CEYEHUSI HETTO OTHOCUTENBHO OCEN X-X U Y-y COOTBETCTBEHHO;
xne yn
Z - haKTUYeCKNn KOIPDULMEHT HAZEXKHOCTM NO BbIHOCIMBOCTY;
[Z] - fonyckaembli KO3 PULNEHT HAAEXKHOCTM NO BbIHOCIMBOCTY;
b - LUMPUHA;
b , - pacyeTHas LWMpUHa cBeca MNonku (MOSCHOro nucta);
[
b - LUMpUWHa BbICTynatLen Yyactu pebpa, ceeca;
.
d - AnameTp oTBepcTusa 6onTa;
dh - HAPYXHbI AUaMeTp CTepXHS 6onTa;
e - 9KCLEHTPUCUTET CUMbl;
f’ - nporuo;
h - BbICOTA,;
h - pacyeTHasi BbICOTa CTEHKY;
of
h - BbICOTa CTEHKM;
w
i - paguyc MHepLMN CeYeHus;

i - HAUMEHbLUWI pagnyc nHepummn ceveHuns,

min

i - pagnycbl MHEPLMM CeYeHUsI OTHOCUTENBbHO OCEMN X-X U Y-y COOTBETCTBEHHO;
Lo by

kf - KaTeT yrnoBoro LIBa;

] - AnVHa, NporeT, pacCToaHWE;
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- OfMHa CTOMKM, KOSTOHHBbI, pacnopku;

- ANMMHa pacKoca;

- pacyeTHaa anunHa;

- AnHa naHenu nosica epmbl UK KONOHHbI;
- pacyeTHaa AnnHa CBapHOro LWBa;

- pacyeTHble OJTNHbI 3rIeMeHTa B MIOCKOCTAX, NepneHnKynApHbIX OCAM X-X U y-y
COOTBETCTBEHHO;

- roKasaTenb CTeNeHM pacyeTHON KpUBOI ycTanocTHoit npodHoctn log Ac —log ;
- BeNMUMHa m Ans pacyeTHoI KpMBOW ycTanocTn npn N < 5 . | ()© umknos;

- BENM4MHa m Ans pacueTHoi kpueoi yctanoctu npu 5.10°% < N < 108 umknos;
- OTHOCHTENbHbIN AKCLEHTPUCUTET;

- NPUBEAEHHbINt OTHOCUTENbHbIN SKCLEHTPUCHTET; Myp = MM, ;m, = EafW,, ;

- KONIM4eCTBO LIMKINOB HarpyxeHua ¢ aMI'IJ'Il/ITy,D,OVI Hanps>XxXeHuna Gu‘i )

- KO3 PULNEHT AaCUMMETPUM LIUKNA HAMNPSKEHNI;
- TONWWHA;

- TonwmHa pebpa;

- TOMLWMHA CTEHKN;

- KO3(hULMEHT ANA pacyeTa YrioBoro LWea no MeTanny LBa;

- K03(hPULIMEHT ycroBuin paboTbl GONTOBOrO CoeaUHEHNS;

- KO3 PULMEHT yCrnoBuii paboThl;

- KO3 PULMEHT HAAEXKHOCTU ANSA YCTaNoCTHbIX HArpy3ok;

- KO3 PULMEHT HAAEXKHOCTU NO MaTepuany;

- KO3 PULMNEHT HAAEXKHOCTU MO KaYeCTBY M3rOTOBMEHNS KOHCTPYKLMWI;
- KO3 PULMEHT HAAEXKHOCTU MO OTBETCTBEHHOCTY;

- KOSPULNEHT HAZEXKHOCTU MO Ka4eCTBY COEAMHEHWUI;

- KO3 PULIMEHT BNUSHUS U3MEHEHUSI TEMMEPATYPbI;



Y!J

P
P
Pexy
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- KO3 PULMEHT HAEXKHOCTU B pacHeTax no BpeMeHHOMY CONpPOTUBIEHMIO;
- KO3ahPULUMNEHT BANSHUSA POPMbI CEYEHMS;

- TMOKOCTb; 7\-:&,{/-" ;
- YCINoBHas rmbKoCTb;

- yCnoBHasa rMBKOCTb OTAENbHON BETBU;

- npuBegeHHada rmbkocTb CTEPXHA CKBO3HOIO CeYeHud;

® ~ SR
- YCIIOBHas NPUBEEHHAs TMOKOCTb CTEPXKHS CKBO3HOTO CedeHnst; Agr =Agr JRI/E :

- ycrioBHas rmbKocTb ceeca nosca; If =(b@r-/(f ) R/E :

- yCNOBHas rmbKOCTb CBECOB C yTonieHnem (bynbboin);
- npegenbHas rmbkocTb;
- yCrnoBHas rmbKocTb cxaToro nosica 6anku;

- NpedenbHas ycnosHasa rmbkocTb cBeca nosica (MosicHOro nucray);

- YCNOBHAaA rMBKOCTb CTEHKM; Z,,__.z(hff/fh_.)\f R/E .

- pacyeTHbIe rMOKOCTN SNemMeHTa B MIOCKOCTSX, nepneHankKynapHbIX OCAM X-X U y-y
COOTBETCTBEHHO;

- k0aghpuumeHT lMNMyaccoHa (nonepeyHon aecopmaumm);
- paguyc;
- KO3 PULNEHT YCTONUMBOCTM NPU LIEHTPANbHOM CXaTuu;

- KO3(h(PULIMEHT YCTOMYMBOCTU MpU U3rnbe;

- KO3 PULMEHT YCTONYMBOCTM NPU CXKATUKN C U3rMOOM;

- KO3(PPULIMEHT YCTOMYMBOCTM MPU CXKaTUM € M3rMbom B ABYX NIOCKOCTSX;
- KOSMPULMEHT YCTONUMBOCTU MPU CXaTUW;

- MpeAen BbIHOCIMBOCTY Npu Nynbcupytowem uukne j =0;

- YCNOBHbIN Npeaen TekyyecTn matepuana;

- Npefen BbIHOCNMBOCTY NPU CUMMETPUYHOM LMKNE - =-

- BpeMeHHO€e conpoTuBIieHNe MaTtepuana;
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or - Npegen TekyyecTu maTtepuarna;

G - aMnNNnTyAa HOMUHaNbLHOTO HOPManbHOrO HanNpPsXKeHUS;
a
G - npeaen BbIHOCIMBOCTMW MPY NMOCTOSAHHON aMMNnTYAE;
o, - Npeaen NoBpexaaeMocTy;
G - MECTHOE HanpshkeHue;
loe
G - cpefHee HOMUHanNbHOE HOPMaribHOE HanpsXXeHue;
m
G G - MakCcMmarnbHas v MMHUManbHas BENUYMHbI MEPEMEHHbIX HANPSXKEHWUIN B LIMKIe
T S, HarpyxeHus;
O, - CTaHAAPTHbI Npeaen BuiHOCAMBOCTY Npn 2-10 © LMknax no HopMansbHOMY HanpsKEHMIO;
G - HanpsKeHe B CBApHOM COeAMHEHUN OT U3rmba;
W
6. © - HOpPMarnbHbIe HaNPSXeHWs, napannenbHble OCAM X-X U Y-y COOTBETCTBEHHO;
X y
T - KacaTenbHOe HanpshkeHue;
T - HanpshKeHne B CBApHOM COeAMHEeHUN OT cpesa.

5 OCHOBHbI€e NOJIoXeHUs

5.1 O6wume ykazaHus
5.1.1 KOHCTpyKUMM MOCTOB M3 antOMUHUEBBIX CNIaBOB PEKOMEHAYETCS NPUMEHSITh!

npu HeobXo04MMOCTN CHUXEHWS Harpy3oKk Ha OCHOBaHuA,

npu HeOBXOAMMOCTM COXPaHEHWUsI MPOYHOCTHBIX CBOMCTB NPU HU3KMX TeMnepaTypax;

B Lienax noBblLUeHUA KOppO3I/IOHHOI7I CTOMKOCTU HecCyLlunx afieMeHTOB MOCTOB;

B Lensx obecneyeHunsi NoBbILLIEHHbIX apXUTEKTYPHbIX TpeboBaHwuiA;

B LienAx cokpaleHna CPOKOB MOHTaXa KOHCprKLl,I/IVI;

- NPU PEeKOHCTPYKUUn - B ULenax obneryeHnss MOCTOBOro MNOJIOTHA U yBEIIM4EeHNA 3a CYeT 3TOoro
nonesHomn Harpysku Ha cyulecTteyroine MOCThl.

5.1.2 Tpu nNpoeKkTUpOBaHNN HOBBLIX W PEKOHCTPYKLUUW CYLIECTBYIOLWNX MOCTOB C MPUMEHEHMEM
anioMUHMEBbIX CMMaBoB criegyeT BbINOMHATE TpeboBaHua CI1 35.13330 M yuuTbiBaTb OrHECTOMKOCTb
HecyLMX KOHCTPYKLUMIA, a Takke obecnevmBaTtb Mx orHesawmty B cootsetcTemm ¢ CIM 2.13130.

5.1.3 Heobxogumo npegycMaTpuBaTb WCMNOMb30BaHME MaTepuanoB W JeTanen, OTBedvaroLmx
TpeboBaHuAM HacToswero ceoga npasun, ClM 35.13330, CMN 128.13330. He ponyckaeTcs npegycmatpuBath
B NPOEKTHOM 1 paboyen AOKyMEHTaLMn Ha CTPOUTENBCTBO U PEKOHCTPYKLMIO COOPYXEHWUIA NOBLILLIEHHOIO U
HOpPMarnbHOro YpPOBHEW OTBETCTBEHHOCTW, @ Takke MpPW CTPOUTENbCTBE W 3KCMryaTauuym ocobo OonacHbIX,
TEXHUYECKN CIIOXKHBLIX M YHUKanbHbIX OOBEKTOB MWCMOMb30BAaHNWE B HECYLMX 3neMeHTax ObiBlLMX B
ynoTpebrneHnn MeTannoKOHCTPYKLUUNA.

5.1.4 OCHOBHblE TEXHUYECKNE PELLEHUSA OOITDKHbI 06ecneunBaTb NPOEKTHBIN CPOK CIY>XObl NPONETHBLIX
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CTPOEHUN K3 aniMUHWEBLIX CMNaBOB, KOTOPLIA MPUHMMAaETCs Ans newexodHblx mMoctoB 70 neT npwu
nponetax go 60 m n 100 net npu nponetax 60 m n 6onee.

5.1.5 Mpu peKoOHCTPYKUMUN MPONETHLIX CTPOEHUI U3 antOMUHUEBbLIX CMIaBOB (MMM MOCTOB M3 MHO6bIX
mMaTepuarnoB C NPMMEHEHMEM 3IEMEHTOB M3 afllOMUHWEBbLIX CMaBOB) CriedyeT yunTbiBaTb UX m3nveckoe
COCTOSIHME MOCIe ero OLEHKM Mo pesynbTataM 0GCnegoBaHuUsi, BbIMOHEHHOTO NPOMUITBHON OpraHu3auuen,
a Takke TIpy30MNOABbEMHOCTb, MPOAOIPKUTENBHOCTE WM PEXUM  SKCMyaTauuy COOPYXKeHWi nocne
PEKOHCTPYKLIMN.

5.1.6 He ponyckaeTcs HenocpeaCTBEHHbIN KOHTaKT Mexady antoMWHMEBBLIM CMNiaBOM M CTanblo,
YYryHOM unu xene3obeTtoHoM. B mecTax BO3MOXHOrO KOHTaKTa AOIMKHbI ObiTb BBEAEHbI U30MnuMpyroLime
NpoKnaaku.

5.1.7 B 06OCHOBaHHbIX Ccnydasx Ans nogbemMa M Chycka C MeLexogHoro MocTa JornyckaeTtcs
YCTPOWCTBO 3CKanaTopoB uUnu nudToB, a Ha NPONETHOM CTPOEHMUU - BEryLLNX JOPOXKEK.

I'IpM OTCYTCTBUM NAaHOAYCOB UM CpeaCTB MEXaHMN4YeCKOro nogbemMa-cnycka crnengyert npegycmatpusaTtb
yCTpOIZCTBO BAOOJIb NNECTHUL HaKnagHbIX NaHAyCcoB AJ14 KOJTACOK.

5.2 PacnonoxeHne MOCTOB
5.2.1 Bbibop mMecTta nepexoda, NonoXeHne COOpPYyXeHWs B nnaHe v npodune, pa3brvBky MOCTOB Ha
nponeTbl crneayeT NpoBOAUTL B COOTBETCTBUM € nyHKTamu 5.5-5.7 CIM 35.13330.2011.

5.3 OcHOBHbIe Tpeb6OBaHUSA K KOHCTPYKLMAM

5.3.1 KOHCTPYKTMBHblE, apXUTEKTYpHble U OOGBLEMHO-MNAHUPOBOYHLIE PELUEHMSI  MOCTOBbIX
COOPYKEHWI C KOHCTPYKUMSIMU U3 antoMUHUEBLIX CMMaBoOB MpU CTPOUTENbCTBE, PEKOHCTPYKLUN U TEKYLLEM
coaepXXaHun B nepuop aKcnnyatauun AOMKHbl OblTb 3anpoOeKTUpOBaHbl B COOTBETCTBUM C TpeboBaHUsAMM
CI 35.13330.

5.3.2 Tun MOCTOBBIX COOPYXEHWU (OTKPbITbIE, 3aKPbITble OT aTMOCHEPHbLIX BO3LENCTBMI) cnegyet
onpenensaTb B COCTaBe apXUTEKTYPHO-NNAHUPOBOYHbIX PANOHOB pa3MeLLEHNS.

5.3.3 MNpoekTHan JoKymeHTauus OoJkKHa copepxaTb TpeboBaHusi No ycTaHoBKe AedOPMaLMOHHBbIX

YCTPOWCTB C YY4ETOM CTEMEHM FOTOBHOCTW COOPYXEHUS U TemrepaTtypbl Bo3gyxa (KOHCTPYKLMM) BO BpeMs
3aMblKaHWs, a Takke MEPONPUATUIA NO 3aLUUTe KOHTAKTOB UMW HEAONYLLEHMI0 0Opa3oBaHKs ranbBaHUYECKON

napbl "cTanb - antoMUHUA", MO 3aLiMTe YYacTKOB antOMUHUEBBLIX KOHCTPYKLUMIA, KOHTAKTUPYHOLLMX C GETOHOM.

5.3.4 B pabounx uyepTexxax KOHCTPYKLMIA M B AOKYMEHTaUWM Ha 3aka3 MartepuarnoB HeoGXxoanmo
yKasblBaTb:

- MapKu antoMUHUEBBLIX CNNaBoB C 0603HAYEHMEM UX COCTOSIHUSA M AONONHUTENbHbIE TpeboBaHUS K
HUM;

- cnocob BbINOMHEHUS coeauHeHnn, Tun (cnocob) cBapku;
- KIaccbl MPOYHOCTU Y TOYHOCTN BOMTOB;

- nNpn wmncnosib3oBaHnn dontoB C KOHTPOJIMPYEMbIM HaTAXEeHUeM - ycunume npenBapuUTesibHOro
HaTshKeHUs 1 cnocob KOHTPOJA HaTAXXEeHUA oonTa;

- cnocob NoAroToBKN KOHTaKTHbIX FIOBerHOCTeVI ansa (*)pVIKLI,MOHHbIX coeguHEeHWI;

- pacnofioxXeHne un pa3mMepbl CBapHbIX, OoNnTOBbLIX U (pr/IKLJ,VIOHHbIX coeuHEHNN C YKa3aHnem
BbINOJTHEHNA UX B 3aBOACKUX WUITM MOHTAXHbIX YCNOBUAX U, MpU HeobXxoaQuMoCTK, nocriegoBaTeNibHOCTb
HalrnoXxeHud WBOB U YCTAHOBKU oonTos.;

- CcNocobbl 1 06 bEM KOHTPOSS Ka4eCcTBa NPy N3rOTOBINEHNM U MOHTAXE;

- TpeboBaHUs K 3aLmUTe KOHCTPYKLMIA OT 06pa3oBaHUs rasibBaHUYECKUX nap.
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5.4 Mabaputhl
5.4.1 MNabapuTtbl NPUBNUKEHNA KOHCTPYKLMI NPOEKTUPYEMbIX COOPYXKEHUN ANS NeLeXOAHbIX MOCTOB
OOIMKHbI COOTBETCTBOBAaThL nonoxeHuam Cl1 35.13330.

5.4.2 CeoboaHylo Ans NpoxoAda LUMPWHY MPOX0Xeih YacTy NeLexodHblX MOCTOB criedyeT HasHavaTb
ncxoas U3 pacyeTHOW NEPCNeKTUBHOM MHTEHCUBHOCTU ABWKEHUS MELLEX0A0B B Yac MUK, HO He MeHee 3 M (B
CTECHEHHbIX YCIOBUSAX MO COMMacoBaHUIO C 3aKa3yMKoM JonyckaeTcs WwupuHa 2,25 m).

5.4.3 LUMpUHY NECTHUYHbIX CXOAOB MO KOHLAM MOCTOB crneyeT MpUMHUMaTb MCXoOsa U3 UX CpeaHen
pacdeTHOM nponyckHouW cnocobHocTu. [lpyn BbicOTEe Hackinu noaxonoB 6Honee 4 M HeobxoomMmo
npegycMmaTpuBaTh NECTHUYHbIE CXOAb! LUMPUHOWN He MeHee 0,75 m.

5.4.4 CpefHIol0 pacyeTHYO NPOMYCKHY0 CMNOCOBHOCTb B Yac MUK 1 M LUMPUHBI MPOXOXMX YacTen u
NECTHUYHbIX CXOA0B criegyeT npuHumathb He meHee 2000 yen./v.

5.4.5 CymmapHasi WMpUHa NECTHWL U NaHOycoB, Kak MpaBwuno, AOMKHA ObiTb HE MeHee LUPUHLI
MPOXOXEN 4YacTu MOCTa, a MNPV COBMELLEHWU NECTHUL, U NaHOyCOB Ha crycke (Mogbeme) - He MeHee
MOJIOBMHBI LUMPVHBI AN KaXKAOoro Tuna cxopa.

5.4.6 CTyneHn NecTHUL OOJKHbI UMETb pa3mepbl He MeHee 14 x 32 cM C KONMYECTBOM MX B MapLue He
bonee 15 (BbicoTa cTyneHen He Bonee 16 cm).

5.5 Pacyet MOoCTOB Ha Bo3aencTBME BOQHOIO U BETPOBOro NOTOKOB
5.5.1 PacyeT MOCTOB W3 arOMUHMWEBBIX CMMaBOB Ha BO34EWCTBME BOOHOrO MOTOKa criegyeT
BbINOSHATL B COOTBETCTBUM C YKazaHUsIMK NyHKToB 5.25-5.34 CI1 35.13330.2011.

5.5.2 AspoanHamMmnyeckyto YCTOMYNMBOCTb KOHCTPYKLMIA MOCTOB 13 aritOMUHUEBbLIX CMNAaBOB N NPUHATUE
mMep no obecrnedyeHunto Hanny4wero obTekaHnss BETPOBbIM NMOTOKOM CrieAyeT OCYLLEeCTBMASATb B COOTBETCTBUN
C ykasaHusamu nyHkToB 5.48, 6.24 CI1 35.13330.2011.

5.5.3 KoadhpmumeHT guHaMmMyYHOCTM AN BETPOBOW Harpysku cnegyeTt onpeaensTb B COOTBETCTBUN C
ykazanmammn CI1 20.13330, npu 3TOM 3HadeHue norapumMmyeckoro dekpemeHTa KkonebaHwi ans
KOHCTPYKUMI MeLexoAHbIX MOCTOB U3 anioMUHMEBBLIX CNnasBoB nporeTom o 60 m cnegyeT MpuHMMAaTh
paBHbiM § =0,22, ana MocToB ¢ nponetom 6onee 60 M 3HaYEeHUE OEeKpPEMEHTa crneayeT onpeaensaTb B Xoae

Hay4YHO-TEXHUYECKOIro conpoBOXaeHUA NPOEeKTUPOBaHNUA.

5.5.4 PacueT cobCTBEHHbIX KOnebaHui newwexofHblX MOCTOB C hyHOAMEHTaMu Ha eCTEeCTBEHHOM
OCHOBaHWUW crieflyeT BbIMOMHATL C y4eTOM B3aUMOAENCTBUSA C PYHTOM.

5.6 Odecdopmauum, nepemellieHUs, NPOAOSIbHbLIN NPO(UIb KOHCTPYKLUN
5.6.1 BepTukanbHble ynpyrue nporndbl NPONeTHbIX CTPOEHUI MELIEXOOHbIX MOCTOB OT BPEMEHHOM
Harpysku He JOIkHbI NpesbiwaTh 1/400L, rge L - pacyeTHas AnvHa nponeTta, M.

5.6.2 [MapameTpbl COBCTBEHHbIX KonebaHun newexodHblX MOCTOB cnedyeT YCTaHaBnuBaTb B
COOTBETCTBMU C NonoxeHnsimu nyHkta 5.48 CI1 35.13330.2011.

5.6.3 lponeTHbIM CTPOEHUAM MeLexodHblX MOCTOB crefyeT 3ajaBaTb CTPOUTENbHbIA MOABEM,
KOMMNEHCUPYOLWNIA  BepTUKarnbHble Adedopmaumm MNpoNeTHOro CTPOEHUA OT MOCTOAHHOW  Harpysku.

KoadhpmumeHT HaaexHOCTu Nno Harpyske npu 3Tom npuHumatot 7 r=1,0.

5.6.4 lMpooonbHbLIV YKNOH Ha nNewexogHOM MOCTy He forkeH npesbiwaTte 50%o. [Npyn Hanuuum
rOPM3OHTanNbHbLIX NIOWAaA0K ANS OTAbIXa YKIOH AonyckaeTcs ysenunuusatb 00 80%oe npy ANWHE HaKNOHHOMo
yyacTtka oo 10 m.

5.6.5 Ha MocTax, no koTopbiM npeanonaraeTca nepeaBwkeHne ManoMobunbHbIX rpynn HaceneHus,
NPOAOSbHLIA YKITOH Ha MOCTY He AOMKeH npeBblwath 25%o (MonepeyHbIN YKIOH NO YCNOBUSAM ABUXKEHUS).

5.7 MocToBOE NONMOTHO MOCTOB U3 arNIlOMUHUEBbLIX CMNMaBoOB
5.7.1 B MOCTOBbIX KOHCTPYKUMAX W3 antOMWHWEBBLIX CNIaBoOB crieayeT NPUMEHSTb OPTOTPOMHbIE
HaCTUIbl N3 NPECCOBaHHbIX MHOrOKaMepHbIX Npodunen nnv NAuT, NogkpenneHHbIx pebpamm XecTKOCTH.
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5.7.2 Ha nponeTtHbIX CTPOEHMAX W3 arnMUHUEBLIX CMMaBOB pPEKOMeHAyeTCcs MPUMEHATb
TOHKOCIIONHbIE NONMMEpPHbIe NOKPbITUS B cooTBeTCcTBUM ¢ [OCT P 53627.

5.7.3 Tlpu OTCYyTCTBMM BO3MOXHOCTU WCMOSb30BaHMS TOHKOCIOWHOIO MOMMMEPHOro MOKPbITUS
KOHCTPYKLMS LOPOXHOW ofexabl OPTOTPOMHOM MIMThl MPOXOXEN YacTu 13 arntoMUHUEBLIX CMNIIaBOB MOXET
ObITb BbINOSIHEHA C YCTPOMCTBOM 3alLMTHO-CLENNSoWero crnos u acganbToGeTOHHOro MOKpbITUS Mpu
cooTBeTCTBYOLEM ob6ocHoBaHMM B cooTBeTcTBMM ¢ CIT 35.13330, a Takke C YCTPOWCTBOM OEPEBSHHbLIX
HacTunoB, 06paboTaHHbIX 3aLMTHBEIMK COCTaBaMM.

5.7.4 TonwwmHa achanbToGETOHHOrO MOKPbITUS Ha antOMWHWEBOW OPTOTPOMHOW NNUTE 3aBUCUT OT
napameTpoB OPTOTPOMHON NAUThI (TONLWMHBI NNCTA, LWara NpoaonbHbIX pebep) n fomkHa ObiTe He MeHee 40
MM 13 accanbTobetoHoB TunoB I, [1 He Hxe mapku Il no TOCT 9128.

MaTtepuan nOBEpPXHOCTU MOKPbITUA W €ro CTPYKTYpy BbIOMpaOT € KOI(PPULMEHTOM CLEenneHus
0,6-0,75, obecneunBaemMbiM Npu NHOObLIX NOFrOAHLIX YCITOBUSIX.

Ons 3aWmTbl MOKPbITUS OT OTCMOEHWs W MOSBNEHMS TPEeLWWH PEeKOMeHOyeTCa orpaHuyeHue
nepemeLLeHnn oT Bo3gencTBus koneca ybopouHon TexHukm (10 kKH ¢ KoadbdUUMEHTOM HaAeXHOCTU Mo

Harpyske Y r=1,0):

a) anst nucta Hactuna - 0,0033a, rae a - paccTosiHue Mexay CTeHKaMy NpPodonbHbIX pebep, M;

©) ona npogonbHbIX pebep u nonepeyHbix 6anok - 0,001L, rge L - nponeT npogonsHoro pebpa nnm
nonepeyvHon 6anku, m;

B) Pa3HOCTb MepeMeLLEeHUn Mexay CMeXHbIMU NPOoAorfbHbIMKM pebpamn He OOoSKHa npesblwaTb 2,5
MM.

5.7.5 TllponeTHble CTPOEHMS W NPOXOAbl OrpaxpawT nepunamum BbICOTOM He MeHee 1,1 wm.
KoHcTpykuuio nopy4Hen BoinonHsoT B cootTBeTcTBUM ¢ FTOCT P 51261 n CI1 136.13330. KoHcTpyKums nepun
OOIMKHa UMETb 3amnoJiHEHME, VCKIToYatollee BO3MOXHOCTb NafdeHUsl NewexonoB C MOCTOBOIO COOPYXKEHMUS.
PaccTosiHusi B CBETY MexXAy arieMeHTamu 3anofiHEHUs1 He AOMKHbI NpeBbiwaTe 150 MMm.

5.7.6 Onopbl KOHTaKTHOM CETU U OCBELLEHUs pacrofnaralT, Kak NpaBuno, B CTBOpe Mepwun unv Ha
KOHCONSIX NMAnTHI.

5.7.7 KoHcTpykuun pecopmMaumMOHHbIX LWBOB AOMKHbI obecneyvBatb nepemMeLleHus NpOoneTHbIX
CTPOEHUN B 3aJaHHOM UWHTepBarne TemnepaTtyp W UCKMOYaTb nonajaHue BOAbl U TPA3N Ha OrMopHble
NMOWAaAKM M HUXKepacnosioKeHHble 4YacTu MOCTOBOIO COOpPYXeHus. [1py nNpuUMEeHeHUM KOHCTPYKLMUI
AedopMaUMOHHBIX LWBOB, NPOMycKawLwmx Body, MOA HUMMK cnedyeT ycTpavBaTb MOMEPEYHbIe NOTKU C
YKNOHOM He MeHee 50%. B ogHy wnu obe CTOpPOHbl OTHOCUTENBbHO OCW MNpOrieTHoro crtpoeHus. [pu
KOHCTPYMpOBaHuy AeOopMaLMOHHBIX LBOB crneayeT npegycMaTpuBaTe BO3MOXHOCTb MX 0OCIyXMBaHUS.

5.7.8 Tpoxoxyto 4YacTb, Ha NOBEPXHOCTb KOTOPOW MOXET nonagaTtb BoAda, cneayet NpPoekTupoBaTh C
nonepeyHbiM yKNoHoM He MeHee 20%o. MpoaonbHLIA YKNOH NMOBEPXHOCTU criefyeT MpUHMMaTh He MeHee
5%o, 3a WCKIIOYEHMEM Y4aCTKOB BbIMYKIbIX BEPTUKAIbHbIX KPUBbLIX, PACMOSIOXEHHbIX B 30HE BEPLUMHbI
BepTuUKanbHOM kpuson. Npu npogonbHOM ykroHe cBbiwe 10%o0 OOMyCKaeTCA yMeHbLUEHVME MOMNepeyHoro
YKITOHa Npu yCrioBMK, YTO reomeTpryeckas cyMmmMa yKknoHoB byaet He meHee 20%o.

5.7.9 Boay ¢ NOBEPXHOCTM NPOE3XKEN YacTu U TPOTyapoB crieqyeT OTBOAUTD:

- npun anuHe cGopa Boabl He 6onee 50 M - no npoaoSibHOMY YKITOHY BAOJ1b LOKOJIA nepusn co C6POCOM
BOObl nonepevyHbiIM1 BOAOOTBOAHBIMU NNOTKAaMW, PacCnofioXXeHHbIMU Ha KOHYCaX;

- npu anvHe Bogocbopa Gonee 50 M - cBGpocoM Boabl MO BOAOCTOMHLIM Tpy6am B MecTax
pacnonoXeHus onop;

- nonepeYvyHbIMU NTIOTKaMU, yCcTpanBaemMbiM B pa3pbiBax LLOKOSA nepun c warom 6-12 m.

HeopraHun3oBaHHbIV cOpOC BOAbI C MOCTOBOIrO COOPY)XEHWS MO BCEWN €ro ANMHE He JoMnycKaeTcs.
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5.8 dkcnnyaTaunoHHbIe 0bycTporcTBa

5.8.1 Tlpn npoekTMpoBaHUM IKCMNyaTaluMOHHbIX OOBYCTPOMCTB MOCTOB C KOHCTPYKUMSMWU K3
arntoMrH1EBbIX CMMaBoB crieayeT OCYLLEeCTBAATb, KaK AN CTanbHbIX MOCTOB, B COOTBETCTBUU C YKa3aHUSMU
nyHkToB 5.80-5.92 CI1 35.13330.2011.

5.8.2 [na obecneyeHnss GesonacHbIX YCNOBUI NMpU OCMOTpe B Mpouecce aKchnyatauuu cnegyet
ycTpamBaTb MPOXOAbl, NECTHWUUbl, MNepunbHble orpaxaeHusi (BbicoToM He MeHee 1,1 M), cMOTpOBble
npucnocobneHns, KoTopble MOryT ObiTb BbINOMHEHbI W3 aniOMWHUMEBLIX CMMaBOB. 3a MWCKIHOYEHUEM
BPeMEHHbIX NpucnocobneHunii, Heobxoaumo obecneynBaTth 3alMTy B MECTAX KOHTaKTOB "antoMUHUA-cTanb",
"antoMmnHUN-xene3obeToH".

5.8.3 Ha newexogHblX MOCTax [AO/MKHO MpeaycMaTpyMBaTbCs CTauLMOHApHOE 3NeKTpuyeckoe
ocBelleHune.

5.8.4 KoHCTpYKUUN MOCTOB 13 antoMUHNEBLIX CMNaBoB AOMKHbI OblTb 3a3eMMeHbI.

5.9 ABTOpCKMI Haa30p, HayYHO-TEXHUYECKoe CONPOBOXAEeHUEe CTPOUTENbCTBA U MOHUTOPUHT

5.9.1 ABTOpCKUA Hapg30p, Hay4yHO-TEXHMYECKOe conpoBoxaeHne crtpoutensctBa (HTCC) w
MOHWUTOPWHI CrieAyeT BLINOMHATL B COOTBETCTBUM C ykaszaHusmu CIT 246.1325800, nyHkToB 5.93-5.96 CI1
35.13330.2011.

5.9.2 B cootBeTcTBMU € TOCT 27751 KOHTpONb kayecTBa pa3paboTku NpoekTa OCyLLEeCTBNSAETCA:

- anga knacca KC-3 (noBbIWEHHbIN ypOBEHb OTBETCTBEHHOCTM) - OpraHu3aumen, OTIIMYHOW OT TOW,
KoTOopas paspabaTbiBana NpoeKT;

- Ans knacca KC-2 (HopmarnbHbIil ypoBeHb OTBETCTBEHHOCTU) - BHYTPU OpraHM3auuu, paspaboTasLueit
MPOEKT, NMMuamMu, KoTopble He y4acTBOBanu B pa3paboTke NpoekTa.

5.9.3 B cootBetctBUM ¢ [OCT 27751 KOHTpOSnb KayecTBa CTPOUTENbHO-MOHTaXHbIX paboT
OCYLLECTBNAETCS:

- ans knacca KC-3 (noBbIWeHHbIV YpOBEHb OTBETCTBEHHOCTH) - TPETbEN CTOPOHOM;

- ona knacca KC-2 (HopmanbHbIi ypOBEHb OTBETCTBEHHOCTM) - MO NpasBunam opraHusaumu,
OCYLLECTBMAIOLLEN CTPOUTENBCTBO.

5.9.4 lMpu npuemke B 3KchnyaTaumo MOCTbI M3 antoMVHUEBLIX CMNaBOB crnedyeT obcnenosatb U
UCNbITbIBaTb B COOTBETCTBUM ¢ TpeboBaHusimu CI1 79.13330.

5.9.5 ObecneveHne Hagnexatllero kayectesa n 6e30MacHOCTM NewexXoaHbIX MOCTOB N3 antoMUHNEBLIX
cnnaBoB OCYyLUeCTBIAETCA nyTeM MNnpuMeHeHnsa COBPEMEHHbIX TEXHUYEeCKUX peLLIeHMVI, Hay4HbIX MeTOoL0B
NporHo3sa u npoeeaeHnemM MOHUTOPUHIa B XoAe aKkcnnyatauun.

PelwweHne TexHUYeCKnx BOMpPOCOB, BO3HMKaWWMUX Ha BCeX CTaauax XU3HEeHHOro uukna,

ocywectBnsercd no nporpamme HTCC, HeobxogumocTe npoBedeHMs KOTOpPOro onpegensdercs
reHeparibHbIM MPOEKTUPOBLLUKOM U OpraHamMun 3KCNepTu3bl NpoekKkTa.

6 Harpy3ku n Bo3gencteua

6.1 MocTosiHHbIE HAarpy3ku U Bo34encTBUs
6.1.1 TocTosiHHbIE Harpy3kM U BO3OEWCTBUS crnedyeT NpuvHUMaTb B COOTBETCTBUMM C YyKaszaHUSIMU
nyHkToB 6.4-6.10 CIN 35.13330.2011.

6.1.2 MNpu onpegeneHnn coOCTBEHHOrO BeCa KOHCTPYKUUKM crnefyeT AOMOSHUTENbHO YYUTbiBaTh BEC

cBapHbIx WBOB - 1,5% Beca KOHCTpyKuun 1 Bec 6onToB - 8% Beca KOHCTpykumu. Bec npodunen, Tpyd u
nvcToB (NNWT) cnegyeT onpeaensTb No AaHHbIM COOTBETCTBYOLMX CTaHOAPTOB.

6.2 BpemeHHbIe Harpy3ku oT newexoaoB U TEXHUKU 06CnyXuBaHusi
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6.2.1 BpeMeHHbIe Harpy3km OT newexoaoB N TEXHUKAU O6CJ'Iy)KMBaHI/IF| ana newexoaHbiX MOCTOB U3
annoMnHUEBbIX CniiaBoB crnenyeT NpuHUMaTh:

a) Ans BepTuKanbHOM paBHOMEPHO pacnpeneneHHon Harpysku - 4,0 kla;
©0) BepTMKanNbHOM U ropnsoHTanbHom - npu pacyete nepun 1,0 kH/wv;
B) COCpPEAOTOYEHHbIX AaBNEHWN, yYMTbIBAEMbIX NP OTCYTCTBUM APYTUX HArpy3ok:

1) BeptukanbHoro - 10,0 kH ¢ nnowagkon pacnpegeneHns OT konec TexHukn obenyxusanusa 0,015
M2 (0,15%0,10 m),

2) BepTUKanbHOro Unu ropnsoHTanbLHOro Npu pacyeTte nepwn mocTtos - 1,27 kH.

6.2.2 [OuHamuyeckne kKoapuumeHTsl 1+ L K BepTUKanbHbIM MNOABWXHBIM Harpyskam Ans
neLlexofHbIX MOCTOB crieayeT npuHumatb 1+ 1W=1,0.

6.2.3 KoadhduLMeHTbl HadexXHOCTU Mo Harpyske 7Yy K BPEMEHHbIM Harpyskam W BO3AEeiCTBUAM
NPUHMMALOT:

a) K pacnpefeneHHbIM Harpy3kam ans newexogHblx MocToB - 1,4;
0) kK cocpeoTOYeHHbIM Harpy3kam Ha nepwna - 1,0;

B) K AaBJIEHUIO OT KONeca TeXHUKN O6CJ'Iy)KI/IBaHVIF| -1,0.

6.3 NMpouyne BpeMeHHble Harpy3km u Bo3gencTBusi
6.3.1 TlpoynMe BpeMEHHble Harpy3km W BO3OEWCTBUS crnedyeT MNpuvHUMaTb B COOTBETCTBMM C
yKkasaHusamu pasgena 6 CIl 35.13330.2011.

6.3.2 KoadhpuumeHTbl AMHaMUYHOCTU MpU pacyeTax Ha BETPOBYH Harpysky crnegyet npuHMMaThb B
cooTBeTCTBMM C yKasaHuamm CI 35.13330 n CIM 20.13330.

6.3.3 HopmaTnBHOE TemnepaTypHOe KnMmaTu4eckoe BO3AENCTBUE crenyeT yyYnuTbiBaTb Npu pacyeTe
nepemMelleHnii B OMOPHbIX  YacTax U AeOpMauMOHHbIX  WBaX, Npu  onpeaeneHuu
HanpsbkeHHO-Ae(POPMUPOBAHHOTO  COCTOSIHUSI B CTaTUYECKM  HeoMpedenumblXx — cuctemax,  npwu
KOMOWHMPOBaHWN KOHCTPYKLIMIA COCTaABHBIX 31IEMEHTOB U3 Pa3HbIX MaTepraros.

3Ha4eHne KOSCb(*)I/ILI,VIeHTa NMHENHOoro pacwumpeHna antoMMHUEBDBIX CMiaBoB clieayeT npuHnMaTtb B
COOTBETCTBUN C NPUITOXEHNEM A.

CpeOHI0l0 MO CeYEHUD HOpMaTMBHYK TeMmnepaTypy SMeMeHTOB WM MX 4acTel [ornyckaeTcs
NpUHMMaTb PaBHOW HOPMaTUBHOW TeMMepaType HapyXXHOro Bo3ayxa B noboe Bpems roaa.

B kauecTBe pacuyeTHOM oGecrnedYeHHOCTUM cpegHen TemnepaTypbl BO3Zdyxa Havboree XOorogHOW
NATUAHEBKM B paloHe CTPOUTENbCTBA NPUHUMALOT:

0,92 - onsa 6eTOHHbIX U Xene306eTOHHbLIX YaCcTeN KOHCTPYKLNIA;

0,98 - gna cTanbHbIX, U3 antOMUHUEBLIX CMNaBOB, NONMMMEPHO-KOMIMO3UTHbIX MaTepuaroB yacTtemn
KOHCprKU,I/IVI COCTaBHbIX 3JIEMEHTOB.

6.4 CoyeTaHuA Harpy3ok
CoueTaHns Harpysok cnegyeTr nNpUHMMaTb B COOTBETCTBUM C yKasaHusMM nyHkToB 6.1-6.3 CI1
35.13330.2011.

7 BeTOHHbIEe U Xene306eTOHHbIe YaCTU KOHCTPYKLUUU
7.1.1 OcHOBHble pacyeTHble TpeboBaHUA K BGETOHHbIM W Kerne306eTOHHbIM 4YacTAM KOHCTPYKLINIA
MOCTOB U3 antOMUHWEBLIX CMMaBoB Heobxoaumo cobnopaTts B cootBeTcTBUM ¢ CI 35.13330.
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7.1.2 He ponyckaeTcsa HenoCpeACTBEHHbIM KOHTAKT MeXay arntoMUHMEM U xene300eToHOM. YuacTku
NPUMbIKAHUSA KOHCTPYKLMIA U3 antOMUHUEBBLIX CMNaBoB K 6eTOHY AOMKHbI ObITh 3alluLLEeHbl B COOTBETCTBUM C
CI 28.13330.

8 KOHCTPYKLI,VIVI n3 anroMmMHuUEeBbIX cnJiaBoB

8.1 O6wme nonoxeHus
8.1.1 Npun NpoeKkTMpoBaHNM KOHCTPYKLIMA MOCTOB 13 antOMUHUEBBLIX CNIIaBOB HEOOXOAMMO:

- BblbUpaTe onTMManbHble B TEXHUKO-39KOHOMUYECKOM OTHOLLUEHUM CXEMbl, CUCTEMbI U KOHCTPYKLNN
NPOMeTHbIX CTPOEHWUI, pauMoHanbHble N 3PPEKTUBHBIE CEYEHUS ANEMEHTOB, NPOouUNM npokata U Mapku
arntMVHMEBbIX CMNaBoB;

- obecneymBaTb TEXHONOMMYHOCTb KOHCprKLWIVI npu 3aBOACKOM U3rOTOBJIEHNN N MOHTaXe;

- NpegycMaTpuBaTb YHUMUKAUMIO OeTanei, yarnoB, COeAVMHEHWN, OTMPaBOYHbIX MapoK, npodunei
npokaTta ¢ MUHMManbHON HOMEHKNAaTypoi U MUHUMAarIbHLIMU OTXO4aMU NPU PacKpoe;

- MPUMEHATb OTMPABOYHbIE MApPKM M YKPYMHEHHbIE MOHTaXKHble OMNOKM MakCMManbHOM 3aBOACKOM
rOTOBHOCTU C MUHMMarbHbIMU 06bemMamu paboT No 06pa3oBaHMO COEANHEHMIN HA MOHTaXeE;

- Ha3HayaTb AOMYCKM Ha NMHENHbIE pa3Mepbl U reOMeTPUYECKyo hopMy OTIPaBOYHbLIX MapoK, UCXOast
B MepBylo ovepenb u3 obecneyeHnsa 6ecnpensaTCTBEHHON U HETPYOOEMKON COBUPaAEeMOCTM KOHCTPYKUMA Ha
MOHTaxe;

- NpegycmaTtpuBaTtb NPUMEHEHUEe Hanbornee HaAeXHbIX SKOHOMUYHBLIX U HETPYAOEMKMX 3aBOACKUX U
MOHT@XHbIX COEAMHEHWA: CBapHbIX, PUKLUMOHHBLIX, OGONTOBbLIX, LWAPHUPHbLIX W KOMOUHMPOBAHHbIX
(dPPUKLNOHHO-CBAPHBIX U BONTOCBAPHbIX);

- obecneymBaTb BO3MOXHOCTb OoCMOTpa, yxoda u peMoHTa KOHCprKLI,I/IIZ; UCKINo4YaTb B 3lieMeHTax,
y3nax n coenHeHUAX 30Hbl, B KOTOPbIX BO3MOXHO CKoNfeHne BoAbl U ApYyrux 3arpﬂ3HeHvu7|;

- NnpegycMaTpuBaTb ApPeHaXxHble OTBEPCTMS B MECTax CKOMMEHUs BOAbl, MPOBETPUMBAHNE BHYTPEHHUX
30H W repMeTU3aLuio NOMHOCTLIO 3aMKHYTbIX MPOdUNEN, 3N1EMEHTOB U BIOKOB;

- yKasblBaTb B AOKyMEHTauUMW KOHCTPYyKUuMA MeTannuyeckux (KM): Mapku antoMmHUEBBIX CMaBoB U
TpeboBaHWsA K HUM, B TOM YMClle COCTOSIHUS MOCTaBKW, B COOTBETCTBUM C AENCTBYHOLUMN HOPMaTUBHLIMU
AOKYMEHTaMu; TUMbl U pa3mepbl 3aBOACKUX U MOHTaXHbIX CBapHbIX COEAUHEHWI, y4acTKN CBapHbIX LUBOB C
MONHbIM NponnaBneHnemM TOMLWWHbI AeTanu; yrroBble LWBbl C POCMYCKaMu; CNocoObl 3aLiMTbl OT KOPPO3UW.
OokymenTauma KM pomkHa cogepxaTb BCe [aHHble [N 3aka3a MeTannonpokaTa, MeTW3OB,
AedOopMaLMOHHBIX LUBOB, OMOPHbIX YacTeW, 3aLUUTHbIX U MMOPOM3ONSALMOHHBIX Matepuanos, Npu 3TOM K
yncny notTpebHbIXx MeTn30B cnegyet 4obaBnsaTe 5% Ha yTepto n NOBpeXAeHUS.

8.1.2 Tun WCNONHEHUs1 CTanbHbIX 37IEMEHTOB KOMOWHMPOBAHHBLIX CTaneantoMUHUEBLIX MOCTOB B
3aBMCUMOCTWN OT 3HAYEHUS pacyeTHOM MUHMMAanbHOW TemnepaTypbl cnefyeT HasHadaTb B COOTBETCTBUM C
Tabnuuen 8.1.

Tabnuua 8.1
PacyeTHas myHumanbHasa temnepatypa, °C Tun ncnonHeHus
[o -40 BkntOUMTENBHO O6bIvHOE
Hwxe -40 go -50 BkNOUYMTENBHO CeBepHoe A
Hwxe -50 CeBepHoe b

8.2 Matepuanbl Ansi MOCTOBbIX KOHCTPYKLMIA U COeAVUHEHUN
8.2.1 [Ina MOCTOBbIX KOHCTPYKUMIA cnefyeT NpuMeHaATb AedopMupyemble antoMUHUEBBLIE ChriaBbl

17



MapoK 1 COCTOSIHUI, YKa3aHHbIX B Tabnuue 8.2.

"eomeTpuyeckme pasMmepbl NOCTaBnsieMblx nonydabprkaToB ykasaHbl B CTaHAAPTaXx, NepeYncreHHbIX
B Tabnuue 8.2.

HedopmypyemMble anioMUHWEBbIE CMNaBbl AENSATCA HAa TEPMUYECKM YMNpO4YHSEMble chnnaBbl (B
HacTosweM cBode npasun - crnaebl AL35 1 1915) n TepMUYeckn HeynpoYvHsieMble CnnaBbl (B HACTOALLEM
cBofe npasun - cnnaebl AMr2, AMr3, 15654).

CocTosHMA CcnnaBoB YKa3biBAlOTCA B CTaHAapTax Ha Kaxablii Bua nonycdabpukara: nucT, nnuTa,
npocdunb, Tpyba, NpyTOoK.

B HacToslem cTaHgapTe npuUMEHeHbl creaylolmne COCTOsiHMSA MOCTaBku: ©e3 TepMmyeckon
0bpaboTkm - 6e3 ob6o3HayeHus, oToxkeHHoe - "M", nonyHarapToBaHHoe - "H2", 3akaneHHoe 1 eCTeCTBEHHO
cocTtapeHHoe - "T", 3akaneHHoe 1 UCKYCCTBEHHO COCTapeHHOe Ha MakCcumarbHYt0 NPOYHOCTb - "T1"

O06o03Ha4eHMe COCTOSIHUS MPOCTaBMAKT cpa3y MNOCfe HauMeHOBaHMsA cnnaea, Hanpumep 1915T1.
OTtcytcTBME 0O0O3HAYEHMS1 COCTOSIHMA MOCME Mapku chnnaBa O3HayaeT CcocTosHue MaTepuana "6es
TepMmyeckom obpaboTkn”.

Mpu TemnepaType akcnnyaTaumm Boiwe 50°C Ans pacyeTHOro CONPOTMBIIEHNS BBOAAT MOHMKAKOLLMNA
koadpduumeHt v, =0,9.

Tabnuua 8.2
Bug nonycabpukaTa KataHble MpeccoBaHHble nonydabpukaThbl
nonycabpukaTsl
Jlnctol MnuTbl Mpocmnn Tpy6bl MpyTkK
Mapka CocTosiHue FOCT FOCT FOCT FOCTP roCT FOCTP FOCT
cnnaea mMaTtepuana 21631 17232 8617 56282 18482 56282 21488
AMr2 Bes T/0 + + + - + - +
M + - + - - - -
H2 + - - - - - -
AMr3 Bes T/0 + + + - + - +
M + - + - + - +
H2 + - - - - - -
15654* Bes T/0 + + + - + - +
M + + + - + - +
A35 T - - + - + - +
T1 - - + - + - +
1915 T + - + + + + +
T1 - - - + - + -
* CocTosiHust matepuana ansi nonydabpukatos 13 cnnasa 15654 no [3].
MpumevaHne - "Bes T1/0" - 6e3 Tepmuueckon o06paboTku. OBO3HaYeHMs1 COCTOSHUI MaTepuana
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(cocTosiHuii nocTaBku) - cM. B 8.2.1, naThbin ab3al,.

8.2.2 AnloMyHueBble cnnaBsbl, NpuBeAeHHble B Tabnuue 8.2, cnegyeT MCNOMb30BaTbh B dreMeHTax
MOCTOBbIX KOHCTPYKLMI, YKa3aHHbIX B Tabnuue 8.3.

Tabnuua 8.3

Cnnas O6nacTb NpUMeHeHus AHTVKOPPO3MNOHHas 3alnTa

AMr2, AMr3  |flucTtbl n npodpmnu HacTuna MocToBOro NonoTHa; |O6a3aTenbHa TONbKO B MeCTax BO3MOXHOIO
3MeMeHTbl orpaxaeHvs n nepun HernocpeACTBEHHOIO KOHTaKTa ¢
aHTUrononegHeIMN peareHTamy 3NeMeHToB
13 cTanu n xenesobeToHa

15654 HecyLlume KOHCTPYKUMM NPONETHbIX CTpoeHn n - |O6a3aTenbHa TONbKO B MeCTax BO3MOXHOIO
OPTOTPONHBIX MAWT, B TOM Y1Cre npu HenocpeaCcTBEHHOrO KOHTakTa
NCMONb30BaHNN CBAPHbIX COEAUHEHWIA; aHTUrononeaHbIMN peareHTamm

JNIMCThI U NPOUNMN HACTUIIa MOCTOBOIO NOJSIOTHA

A35 HecyLwume KOHCTPYKUUN NPONETHLIX CTPOEHUN, Obsa3aTenbHa
OPTOTPONHLIX NIIUT U OrpaXaeHun newexoaHbix 1
neLexogHbIX MOCTOB C BETIOAOPOXKaMU, He
UMEIOLLIMX CBAPHbIX COEAMHEHMWI, MPY NponeTax
0o 50 m;

[onycKaeTcs U3roToBMEeHNe CBapHbIX y3rnoB
KOHCTPYKLMN Ha 3aBOAE NpW YCNOBMU NOBTOPHOMN
3aKarnku rotoBoro ysna;

NpodUNn HacTua MOCTOBOIO MOSOTHA;
3NEMEHTbI OrpaXKaeHUs U nepun

1915 HecyLume KOHCTPYKUUM NPONETHbIX CTPOEHUN, B coctosHuu T ob6a3aTenbHa TOMNbKO B
OPTOTPONHBIX MAWT U OFpaXAEeHUA, B TOM YUCNE  [MECTax BO3MOXXHOr0 HENOCPeaCTBEHHOMO
npu UCMoNb30BaHUN CBAPHbIX COEANHEHWI KOHTaKTa C aHTUrononeaHbIM1M peareHTamm

3M1eMeHTOB U3 CTanu 1 xenesobeToHa, B
COCTOSIHUM T1 aHTUKOPPO3MOHHANA 3almuTa He
TpebyeTcs

8.2.3 Bugpl nonycgabpukaToB U3 antOMUHWEBBLIX CMIIABOB Afs MOCTOBbIX KOHCTPYKUMI crnegyet
npvHuUMaTtb no Ttabnuue 8.2. MNpuMeHATb Opyrue Buabl nonydabpukaToB u3 crnnaeBoB, 0b6ecneynBaroLLmX
Tpebyemble XapaKTEPUCTUKN MPOYHOCTU, XKECTKOCTW, [ONTOBEYHOCTM W ApYrMx CBOWCTB, criegyeT Ha
OCHOBaHUM CTaHOApPTOB HA COOTBETCTBYHOLLMNE BUAbI CNI1ABOB.

8.2.4 Npwn aproHOAyroBomn cBapke KOHCTPYKLMIN U3 arntoMUHWEBbLIX CMaBoB CleayeT B 3aBUCMMOCTM OT
cBapvBaeMoro cnnasa (cm. Tabnuuy 8.2) npumeHaTb nposonoky no FOCT 7871 n3 cnnasos mapok CBAMr3,
Ce1557 n CBAMr61, ygoBneTBOpslOWUX MO Xxmmmyeckomy coctaBy TpebosaHnuam [OCT 4784, n aproH
BbicLLero unu nepeoro copta no N'OCT 10157.

8.2.5 bonTbl, ramku, Wandbl, BUHTbI U 3aKNenkX crnegyeTt NpMMeEHATb B COOTBETCTBMM C MyHKTamu 5.7,
5.8 CIM 128.13330.2016, aHKepHble 6oNThl - MO NYHKTY 5.9 ykazaHHOro cBoga npasus.

B KOHCTPYKUUAX U3 altoOMUHUEBBLIX CnflaBOB COeAunHEeHUA, BbINOJIHEHHbIE C WCNOJIb3OBaHUEM
OUMHKOBAHHbIX KpeneXHbIX 3N1EMEHTOB, ClieqyeT OKpacCcuTb BO n3bexaHune KOpPpPO3un Kpenexa.

8.2.6 dusmyeckune xapakTepuCTUKN antoMUHUEBLIX CMIABOB At CTPOUTENbLHLIX KOHCTPYKLUUIA crneayeT
NPUHMMATBL MO NPUMNOXEHUIO A.

8.3 PacyeTHble xapaKTepMCTUKM MaTepuanoB U COeANHEHUN
8.3.1 3HayeHune pacyeTHOro COMNPOTMBMEHMS aNtOMUHWEBBLIX CMIABOB MPU PACTKEHUM, CKaTuu U
n3rmbe R cnefyeTt NpUHUMAaTb PaBHbIM MEHbLUEMY U3 3HAYEHWUI PacYeTHOro COMPOTUBIEHUS MO YCIIOBHOMY

npeaeny Tekyyectu Ry, 1 pacyeTHOro COMPOTMBIIEHUSI MO BPEMEHHOMY comnpoTtusneHuto R, ¢ ydetom
BIUSIHWS TEMMNepaTypbl 3KCryaTaumm:
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Ry =R_1-'n Tt Xﬁf(m )

RH :Rm-r “J"r X(YmYu ) ’

roe R]_-” - HOpMaTtmBHOE coONnpoTuBIlieHne anrMnHMEeBOro cnnaBa, npuHMMaemoe paBHbIM 3HaA4YeHUuto

YCINOBHOro npeaena Teky4ecTtu 0-0.2 no ctaHAapTam U TEXHUYEeCKUM yCnoBUAM Ha alltoMUHUEBDLIE CNIlaBbl;
R

un -~ HOPMaTUBHOE CONpoOTUBIIEHME anioMMHUEBOro crnjiaBa paspbiBy, MPpUHMMaEMOE pPaBHbIM
MWUHUMalIbHOMY 3Ha4€HUI0 BPEMEHHOro COMpOTUBIIEHUA G NO CTaHAapTaM U TEXHUYECKMM YCNoBUAM Ha

antoMnHMneBbIE ClaBbl,

Y =1,2 - KO3 DULMEHT HaZEKHOCTH MO NPOYHOCTM MaTepuana;

Y, =145 - koaddULUMEHT HaOeXHOCTM MO MPOYHOCTM Martepuana npu onpegeneHun R no
BPEMEHHOMY COMPOTUBIIEHWIO;

¥ - KOSPDULMEHT BNNSHMA TeMNepaTypbl Ha pacyeTHoe conpoTusneHve (8.2.1).

PacueTHble 3HayeHMs COMPOTUBIEHWUS (pacyeTHble COMPOTUBIEHWUS) ONA pacyeTHbIX TemnepaTyp
HapyxHoro Bo3gyxa oT nmoc 50°C go muHyc 65°C gna gedopmupyembix antioMUHMEBBIX CNNaBOB, He
YNpPOYHAEMbIX TepMmmuyeckon obpaboTkoin, npumeedeHbl B Tabnuue 8.5, ANA YyNPOYHSAEMbIX TEPMUYECKON
obpaboTkon - NnpuBedeHbl B Tabnuue 8.6, ona nnut - B Tabnuue 8.7, Npy 3TOM pacyeTHble CONPOTUBIIEHNS
CABUTY M CMATMIO YCTAHOBMEHbI B COOTBETCTBMM C Tabnuuen 8.4 C OKpyrmeHMem 3Ha4YeHUn pacyeTHbIX
conpoTuBnexu go 5 MlMa.

Tabnuua 8.4
HanpsixeHHoe cocTosiHue PacuyeTHoe conpoTuBneHne
PacTtsaxeHnue, cxatme n nsrmb R
Cosur -
A R,=06R
CwmsiT1e TopLEBOW NOBEPXHOCTU (MPY HANMYMM NPUTOHKM) R =16R
P -
MecTHOEe cMATME Npy MIOTHOM KacaHun R!p =0,75R
Tabnuua 8.5
HanpsixeHHoe O6o3Ha- PacuyeTHoe conpoTMBNEHNE TEPMUYECKN HEYNPOYHSIEMbIX antOMUHUEBBIX
COCTOSIHNE yeHue cnnaeos, Mla
AMr2M AMr3M 15654uM AMr2 AMr3
H2 H2
Jluctel, | MpyTkn, | Tpy6bl | Jiuctol | TMpo- | Jluctol | JlucTtel | NucTbl
npyTKK, npo- dunn,
npo- dunm npyTKn
dunm
Pactsaxenue, cxaTtue R 50 65 60 65 155 145 120 140
n n3rnb
Cosur R 30 40 35 40 95 90 70 85
5
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CwmsTne Topueson R 80 105 95 105 250 235 190 225
noBepxHocTH (Npu P
HanM4nMmn NPUroHKN)

CmATME MecTHoe npu R 35 50 45 50 115 110 90 105
MOTHOM KacaHuu ip
Tabnuua 8.6
HanpspkeHHoe O6o3HaveHne PacueTHOe conpoTUBrEHNE TEPMUYECKN YNIPOYHAEMbIX aNItOMUHUEBBIX
COCTOSIHVE cnnasos, Mla
AO35T A035T1 1915T* 1915T1
Tpy6bl Mpo- Mpo- Tpy6bbl | JucTbl Mpo- JncTobl
dunu, dounu, unn,
npyTKu npyTKK Tpy6bl,
npyTKN
Pactsaxenwne, R 85 90 180 155 160 180 205
cxaTve v n3rmb
Casur R 50 55 110 90 95 110 125
5
Cwmsitne R 135 145 290 245 255 290 330
TOpPLEBOA P
MOBEPXHOCTU
(npu Hannunm
MPUroHKM)
CmaATMe MmecTHoe R 65 70 135 115 120 135 155
MpW NAOTHOM ip
KacaHuu

* R=220 Mla - gns npodwunen n T1pyb yepes 3 mec nocne npeccoBanus; R=230 Mla - ana npocwnen un
TpyO Yepes 6 mec nocne NpeccoBaHus.

Tabnuua 8.7
Hanps»keHHoe O6o03HaueHne PacuyeTtHoe conpoTtuBnenue gna nnut, MlMa
COCTOSIHMNE
AMr3Mm 15654M 1915T
TonuwmHa, MM

oT 11 po [cB. 25 oo 80| ot 11 go | cB. 25 po |cB. 50 go 80| ot 11 oo

25 BKnNOM. BKITHOM. 25 Bkntou. | 50 BKntou. BKNtoY. |20 Bkntou.
PacTtsaxenune, cxxaTtue n R 60 50 145 145 140 160
na3rnb
Cnsur R 35 30 90 90 85 95

5

CwmsTne Topueson R 95 80 235 235 225 255
noBepxHocTH (Npu P
HanM4nMmn NPUroHKK)
CmMmATME MECTHOE Mpu R 45 35 110 110 105 120
MMNOTHOM KacaHum Ip
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[Mpy NpoeKkTMpoBaHUN OrpaxkaaroLLmMx KOHCTPYKUMA N3 antoMUHUEBBLIX CnnaBsoB Mapok AMr2, AMr3 u
15654 (cocTosiHMe maTepuana - oToxkeHHoe M u nonyHarapToBaHHoe H2) pacyeTHble CONpOTUBEHUS NpU
n3rmbe, pacTskeHun n cxatum cnegyet yBenuuntb Ha 10%:

- Aanda ﬂpO(*)VIJ'IVIpOBaHHbIX JINCTOB N 3aMKHYTbIX MOFOHHbIX 3JIEMEHTOB, Y KOTOPbIX AJIMHa NJIOCKNX
I'IpﬂMOJ'IVIHGVIHbIX y4acCTKOB He npesblllaeT 50 TONLWMH NCXOOHON 3aroTOBKY;

- NPOMMNMPOBAHHLIX, XONOAHOTHYTbIX MOFOHHbIX 3NEMEHTOB, €CMM OHW  3aKaH4MBalOTCSA
0eopMUPOBaHHBIM Y4aCTKOM, M MIIOCKMX Y4acTKOB, AJfIMHA KOTOPbIX He npeBbiwaeT 50 TONWMH UCXOOHOM
3aroToBKM.

[Mpn pacyeTe KOHCTPYKUMI criefyeT yunTbiBaTb KOAPPULMEHTbI BNUAHUS U3MEHEHUS TemnepaTypbl
¥ ¢ M KOOI DULINEHTLI yCnoBuii paboTbl 3NEMEHTOB antOMUHUEBbLIX KOHCTPYKLUMUIA Y., NpuBedeHHble B 8.2.1 1

Tabnuue 8.11 COOTBETCTBEHHO, a Takke KOIMPMULMEHTbI HAAEXKHOCTM MO HasHAYEeHUO Y,,, MPUHMMaeEMble
cornacHo [1].

OTHeceHne o0ObeKTa K KOHKPETHOMY YPOBHIO OTBETCTBEHHOCTW MPOBOAMTCHA reHeparbHbIM
NPOEKTUPOBLLMKOM MO COrflacoBaHMIo ¢ 3aka34ymkom cornacHo FOCT 27751.

3a pacuyeTHy TemnepaTypy B palioHe CTPOUTENbCTBA CneayeT NpMHUMaTh TeMnepaTtypy HapyXHOro
BOo3ayxa Hanbonee xonogHbIx cyTok ¢ obecnedeHHocThio 0,98, onpeneneHHyto cornacHo CIM 131.13330.

8.3.2 PacuyeTHble COMpPOTUBMNEHMS CBapHbIX LIBOB ANSA pacyeTHbix Temnepatyp ot nnwoc 50°C go
MuHyc 65°C npuBegeHsl B Tabnuuax 8.8 n 8.9.

PacueTHOe conpoTuBREHNE CBapHbIX LUBOB, BbINOMHEHHbLIX aproHOAYroBON CBapKon C PU3NYECKUM
KOHTpONEM KayecTBa LWBa (peHTreHorammarpadupoBaHveM, yrbTpa3ByKoOBOM Aedpekrtockonven wn Aap.),
cregyeT NpuHMMaTb ANS TePMUYECKW HeynpovHSeMblX anioMWHMEBbIX cnnaBoB no Tabnuvue 8.8 n ans
TEPMUYECKM YNPOYHAEMbIX CMaBoB - no Tabnuue 8.9.

[nsi cBapHbIX CTbIKOBbIX LUBOB, paboTaloLMX Ha pacTshKeHNE, Ka4eCcTBO KOTOPbIX HE KOHTponMpyeTcs
dmsmyeckummn MeTogamm, 3Ha4EHUS pacyeTHbIX CONPOTMBIIEHMI No Tabnuuam 8.8 n 8.9 cnegyet ymHoXaTb
Ha 0,8.

Tabnuua 8.8

CapHble HanpsixeHHoe cocTtosHue | O6o3Ha- | Pac4yeTHOe conpoTUBIEHME CBAPHbIX LUBOB TEPMUYECKM

COEIMHEHVA 1 YeHve HeynpoYHAeMbIX antoMnHeBbIX cnnasos, MlMa, mapok
LIBbI
AMr2M, 15654M AMr3M, 15654M
AMr2H2 AMr3H2

npu cBapke C NPMMEHEHNEM 3NEKTPOLHON Unu
npucagoyHoO NPOBOIOKM Mapok

CBAMI3 CBAMI3 CBAMrI5 CBAMI61
BcTbik CxaTune, pacTsbkeHue n R 45 130 60 135
n3rné w
Cposur R 25 80 35 80
ws
Yrnoseble webl |Cpe3 R ; 30 85 45 85
W
Tabnuua 8.9
Twun cBapHoro HanpsixeHHoe O6o3Ha4yeHne PacueTHOe conpoTuBNEHUE CBapHbIX LLIBOB
coeuHeHus COCTOsIHVE TEPMUYECKUN YMPOYHSIEMbIX aNtOMUHUEBBIX
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cnnasos, Mlla, mapok

AN35T 1915T*, 1915T1

npu TonwmnHe metanna, Mm

4 5-12

C NpUMEHeHVeM 3MNeKTPOAHON Nnn
npucagoyHor NpoBonoku Mmapkmn Ce1557

BcTbik CxaTue, pactsxeHue n R 85 155
n3rn6 w
Cosur Rws‘ 50 95
YrnoBble WBbI Cpes R 55 100
(cbnaHrosbie) wf

* CBapKky anoMuHueBOro cnnaesa Mapku 1915T npu TOnMwuHe MeTanna 4 MM NPOBOAAT TONbKO
BOMb(PaMOBbIM 3N1EKTPOAOM, NPU 3TOM criegyeT NpuHUMaTb Rm =110 Mla.

MpumeyaHmsa

1 Pac4yeTHble CONPOTUBIEHNSA CBaPHbLIX COEAMHEHUI antoMmHueBoro cnnasa mapku 1915T ykasaHbl gns
npeccoBaHHbIX NPOMUNEN N NMUCTOB.

2 CnnaB AI35T pgonyckaeTca ANS CBapku Y3MOB Ha 3aBOAE MPU YCMOBUMM MOBTOPHOW 3akarnku roToBOro
y3na.

Tabnuua 8.10

Bug cBapHoro HanpsixeHHoe Ob6o3Ha- PacueTHoe conpoTMBrEeHNE B OKONOLLIOBHON 30He
coeavHeHns COCTOsAIHVNE yeHue anoMUHUEBBLIX cnnasos, MMMa
TEPMUYECKUN HEYNPOUHSIEMBIX TepMUYECKn
MapokK YNPOYHSIEMBIX Mapok
AMr3M, AMr3H2 15654 1915T, 1915T1
npu cBapke ¢ MPUMEHEHMEM MPOBOSIOKN MapoK
CBAMr3 CBAMr61 CB1557
BcTblk (ceueHne 1-1 Ha  |PacTsaxeHue, R 45 135 160
pucyHke 8.1, a) cxaTve, nsrmo, wz
caBur
25 80 100
‘RWZ.\
BraxnecTky PactsaxeHne, R 65 160 140"
bnaHroBbIMU LIBAMK cxatue n ns3rvb wz 155*
(ceyveHue 1-1 Ha pucyHke
8.1, 6)

* 1N coeavHeHWsi MPeccoBaHHbIX NPOdUIIEN BHAXNECTKY.
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MpumevaHns

1 PacuetHoe conpotusnenne R, anomunuesoro cnnasa mapku 1915T ykasaHo ans npodwuneil

TonwmHom 5-12 mm. [Ina npodunen TonwmHon 4 MM Npu ceapke BONbOPaMOBbLIM 31EKTPOLOM sz =165 MMMa.

2 BnusiHne npoaosibHbIX CBapHbIX LIBOB 3/1EMEHTOB KOHCprKLl,I/II;I Ha pa3ynpoyHeHune antomMuHmeBoro
crnaBa B OKOIOLLIOBHOW 30HE He Yy4nUTbliBaETCA.

3 Hap 4epTon ykasaHbl pacyeTHble COMPOTMBMEHUS MPU CBapKe antoMUHWEBOroO cnnasa BorbgpamoBbiM
3MNeKTPoaoM, NOA YEPTOM - NNABALMNMCS NEKTPOLAOM.

8.3.3 PacuetHoe conpoTuenexue R, anoMyHUEBOro crrnaBa B OKOJIOLLIOBHOW 30HE (pUCyHOK 8.1,

cedyeHue 1-1) npu aproHoOyroBOW CBapKe M MCMOMb30BaHUM 3NEKTPOOHOM MM NPUCAA0YHON MPOBOJIOKM
cnegyeT nNpyHMMaTh no Tabnuue 8.10.

=] 1

|

|

|

|

|

|

a - BCTbIK;
&
LLLRLLRIE]

6 - BHaxnecTky CbJ'IaHFOBbIMVI wiBamMu; 8 - CXeMa npukpenneHna nonepe4vyHoro anemMeHTa

1 K aNeMeHTY 2, He NMEeILLEMY CTbIKA;

1-1 - pacyeTHOE ceyeHune
PucyHok 8.1 - CxeMbl cBapHbIX COeANHEHUI KOHCTPYKLNIA
8.3.4 MNpwn pacyeTe Ha MPOYHOCTb CBAPHbLIX KOHCTPYKUWUA C 3nemeHTamu 6e3 CTbika, K KOTOpbIM
npvBapuBalTCsA NnonepeyHble anemMeHThl (pucyHok 8.1, B) cnenyeT yumTbiBaTh ocriabneHve aTux aNemMeHToB
B 30HE TEPMMYECKOIO BIIUSAHMSA MYTEM CHWXEHUS PACYETHOrO COMPOTUBIIEHWUST antOMMHMEBOIO cnnaea R oo

3Ha4YeHus1 R“,, npuHMMaemoro no Tabnuuam 8.8 n 8.9.

8.3.5 PacueTHble conpoTMBneHns GONTOBbIX COEAUHEHUI OIS pacyeTHbIX TeMnepatyp oT nntc 50°C
40 MuHyc 65°C cnegyeTt npuHMMaTh no nyHkTam 6.9-6.12 CIM 128.13330.2016.

8.4 Yyet ycnoBui paboTbl 1 Ha3HAYE€HUSI KOHCTPYKLIMN
8.4.1 KoacpdpumumeHT ycnosun paboTbl ¥, npuHUMaroT no tabnuue 8.11 n cooTBETCTBYIOLLMM MyHKTaM
HacTosILLero cBofa MpaBwfl, a Afis KaHaTOB B 30HE OTIMOOB Ha OTKIOHSIOWMX YCTPOMCTBAaX, XOMYTOB,
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CTSDKEK, CKUMOB 1 aHKepoB - no npunoxeHuto Y CI 35.13330.

Tabnuua 8.11

O6nacTb NpMMeHeHus KoadhdpumumeHT
ycrnoBuii paboThl
Te
1 OnemeHTbl U X CoeAMHEHNS B MPOSETHbLIX CTPOEHMAX NELUEXOAHbLIX MOCTOB NPU pacyeTe Ha 0,9
CTagum aKcnnyartaumm
2 To xe, Npu pacyeTe Ha Harpyskn, BO3HMKaOLLMe NPy N3roTOBMEHWUN, TPaHCMOPTUPOBaHNMN U 1,0
MOHTaxe
3 AnemeHTbl U UX CoeaMHEHNS B MPONETHBLIX CTPOEHMSAX NPY pacyeTe Ha aKcnnyaTauMoHHbIe 1,0
Harpysku, a Takke Ha Harpysku, BO3HUKaoLMe Npy N3roToBAEeHWN, TPaHCMOPTUPOBaHUN U
MOHTaxe

4 CxaTble aneMeHTbl peLueTkun Nnockmx pepm npu rmbkocTu:

A<50 0,90

A>50 0,75

5 PacTsaHyTble 1 cXkaTble 3N1eMeHTbI U3 OOUHOYHbLIX Npodunen, NPUKPEneHHbIX O4HOW NONKOW
(nnmn cTeHkon):

- HEPaBHOMOMOYHbIV YIrOSOK, MPUKPENSIEHHbIA MEHbLUEN MNOMKON 0,6
- HEPaBHOMOSOYHbIW YrONOoK, NPUKPENSIEHHbIA GOMbLUEN MONKOW, U PABHOMOMOYHbIA YrOfoK 0,75
- MPOKaTHbIV UNN COCTaABHOW LUBENNEP, NPUKPENIEHHbIA CTEHKOW, UNW TaBp, NPUKPENEHHbIN 0,9
NOJKON

6 ObnacTv NpMMeHeHWs1, He ykasaHHble B No3numsax 1-5 HacToswen Tabnuupl 1,0

MpumeyaHme - 3HaveHne koadbduumeHTa ycrnosuin paboTsl no no3vuusm 1, 2 n 3 HacToswen Tabnuubl B
COOTBETCTBYIOLLMX Cry4asx NPMMEHSIIOT COBMECTHO € KO3dhpmumeHTamm no no3vumsm 4 n 5.

3HayeHve KoaddurumeHTa ycnosun paboTbl ANA CTarnbHbIX 3NIEMEHTOB KOHCTPYKUMA npuHumatot no Cll
35.13330.

9 PacueTbl

9.1 O6LwwKre nonoxeHns
9.1.1 Pac4yeT MOCTOB C HECYLUMMU KOHCTPYKUMAMM U3 antOMUHUEBBLIX CNaBoB criedyeT BbIMOMHATL B
COOTBETCTBMM C yKa3aHusMM nyHKToB 5.35-5.41 CI1 35.13330.2011.

9.1.2 Hecyu_u/le KOHCTPYKUMN MOCTOB HeobxoaMmMo paccynTbiBaTb NO npenesyibHbiIM COCTOAHUAM Ha
nencreme He6J'IaFOI'IpMﬂTHbIX coveTaHuU NOCTOSAHHbIX Harpy3oK 1 BpeéMeHHbIX Harpya3ok.

B pacuyeTax coopyxeHuiA NOBbLILIEHHOIO YPOBHSI OTBETCTBEHHOCTU CMEAYET y4MTbIBaTh KOAhPULNEHT
HageXXHOCTU No oTBeTCcTBeHHOocT cornacHo [OCT 27751.

9.1.3 Pac4yeTbl HeCcyLmx KOHCTPYKLUA MOCTOB M3 alltOMUHMEBBIX CMiiaBOB HEOOXOOMMO BbIMOSHATL C
MOMOLLbIO COBPEMEHHbBIX KOMMBbIOTEPHBIX TEXHOMOMMIA, KOPPEKTHO MOAENMPYIOLWMX paboTy KOHCTPYKUUNA 3a
CYeT MCMomnb30BaHUSA AeTanu3MpoBaHHbLIX MPOCTPAHCTBEHHbIX pPacyeTHbIX CXEeM C YY4eTOM HayarbHbIX
HecoBepPLIEHCTB U 3h(PEKTOB KOHLIEHTPALUN HANPSXKEHWA.
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9.1.4 TlpoBepky Ha BbIHOCNMBOCTbL (CM. pasgen 15) npoBogAT ANs HECyWwuX KOHCTPYKUWA
neLwexoaHbIX MOCTOB U3 antoMUHUEBbIX CMaBoB.

9.1.5 TpoBepky Ha >XMBy4YeCTb (NpOrpeccupytollee paspylleHne) MpoBOAST B COOTBETCTBUM C
TpeboBaHusmu [1] (cM. Takke pasgen 16).

9.1.6 OueHKy ¢baKTM4eCcKoro pecypca Hecyllen CrnocobHOCTM MocCTa, Heobxoaumyk ansa ydeta
BMMSHNS BO3MOXHbBIX CITyYaliHbIX NEPErpy3oK M OLEHKU KavyecTBa BbibOpa KOHCTPYKTMBHOM CXeMbl MOCTa,
NPOBOASAT C NMOMOLLbIO METOAMKN onpeaeneHus npeaensHon HecyLen cnocobHocTu (npunoxenue ).

9.2 Oco6eHHOCTU BbINOJSIHEHUSA pacyeToB

9.21 [Ona pac4yeToB B LUenax nNpeasBapuTeEnbHOrO — OonpefeneHuss MonepeyHbiX  CeyYeHui
KOHCTPYKTMBHbBIX 3MEMEHTOB [OMNYyCKAaeTCs WUCNOoNb30BaTb TPaAAMLMOHHbIE MO3NEMEHTHbIE MEeTOAUKM (CM.
9.3). B aTtom cny4ae 4OCTaTOYHO MPUHMMAaTb YNPOLLEHHYI0 PacCYETHYI0 CXEMY KOHCTPYKLWUM B COOTBETCTBUU
C ee NPOEKTHOW reomeTpuyeckon cxemoin. CTpouTenbHbI NoAbEM U AedopMaumn Nog, Harpy3kon npu aTom
OOMyCKaeTCsl He y4MTbIBaTb (KPOME NMUIIOHOB MOCTOB).

9.2.2 OCHOBHOW pacyeT, 3aKroyatoLLmMiAca B NPOBEPKE YCITOBUA NMEpBOM U BTOPOW rpynn npeaesbHbIX
COCTOSIHUI, MpOBOAAT B YMNPYroM MOCTaHOBKE Ha [AeTanu3npoOBaHHOW pacyeTHOW CXemMe MOCTa,
COCTaBIIEHHOWN C y4eTOM npenBapuTernbHO onpeaeneHHbIX PasMepoB CEYEHNN KOHCTPYKTUBHBIX 3NIEMEHTOB,
WHbIX KOHCTPYKTUBHbBIX OCOOEHHOCTEN, HayanbHbIX HECOBEPLLUEHCTB M 30H KOHLIEHTPALUKN HaNpsbKeHUN (CM.
FOCT 21778, TOCT 21779, TOCT 21780, TOCT 23118).

9.2.3 OcHOBHble OCODEHHOCTM W pekoMeHdauMum no MNpPOBEAEHUI0  KOHEYHO-3MEMEHTHOro
MOAENMPOBaHUSA U3NOXEHbI B MPUMOXeHuun [.

9.2.4 TpoBepky Ha BbIHOCNMBOCTb (CM. pa3gen 15) BbINOMHAKT B YNpyrow noctaHoBke 6e3 yyeta
reoMeTpuy4eckon n punan4eckom HENNHENHOCTN.

9.2.5 MNpoBepKy Ha xu1BYy4eCTb (Nporpeccupytoee obpyLueHve, cM. pasgen 16) BoINOMHAKT C y4eTOM
reomMeTpmnyeckon n PnU3nN4eckon HerIMHENHOCTH, a TaKKe KOHCTPYKTUBHOW HENUHENHOCTU, BblpaXaroLencs B
M3MEHEHNN pacyeTHOW CXeMbl OT WCXOOHOW CXeMbl OO0 CXeMbl, MOBPEXOEHHOM nyTeM yAaneHus
NOBPEXAEHHbIX 3NIEMEHTOB.

9.2.6 lNpoBogumyto, NpM HEOOBXOAMMOCTU, OLEHKY (hakTU4EeCKOro pes3epBa Hecyllen CrnocobHOCTM
KOHCTPYKLMU BbIMOSMHSAIOT B PeXUME yyeTa reomeTpnyeckon n unsnyeckon HENMHENMHOCTN B COOTBETCTBUN C
MEeTOAMKOW pacyeTa NpedernbHON Hecywen cnocobHocTu (cMm. npunoxeHuwe [), koTopad no cywecTBy
ABNAETCA NPOJOSPKEHMEM OCHOBHOro pacyeta (9.2.2) OO MOMEHTa MOMHOro McYepnaHus HecyLlewn
CNOCOBHOCTUN BCEWN KOHCTPYKLUN.

9.2.7 Ycunusi B anemMeHTax U nepemelleHnsi MOCTOBbLIX KOHCTPYKLMA ONpeaensitoT U3 yCroBus UX
paboTbl ¢ ceveHuamMu GpyTTo.

9.2.8 B pacdeTax no ynpoLwieHHon meTtoguke (cm. 9.3) npu onpedeneHnn ycunui B dneMeHTax
KOHCTPYKUMI CBapHble W (PUKLUUOHHBIE COEAMHEHWs Ha BbICOKOMPOYHbIX ©GonTax gonyckaeTcs
paccmaTpuBaTh Kak HenogaTnuBbIe.

9.2.9 I'Ip|/| pacyeTe BaHTOBbIX U BUCAYNX MOCTOB C rmoKknMmn Hecywnmmn anemMeHTaMmm mn3 BUTbIX
KaHaToB C MeTalndyeckmm cepgevyHMKomMm - OﬂMHapHOVI CBMBKM M 3aKpPbITbIX HECYLWMX, MOABEPrHyTbIX
npep,BapMTeanoM BbITAXKe, cnefyeT y4utbiBaTb X NPOAOSIbHYHO U nonepeYyHyto nondy4ectb (pas,u,en 10).

9.2.10 lNMpm pacyeTax No ynpoLleHHOoW MeToaunke (CM. 9.3) KecTkue coeaUHEHUsI dNeMeHTOB B y3nax
peleTyaTbix hepm Jonyckaetcs NpUMHMMaTb LUAPHUPHBLIMW, €CNW MPW TakoM OOMYLUEHUU KOHCTPYKLUUS
COXpaHsieT CBOK HEU3MEHSEMOCTb, MPU 3TOM AN FMaBHbIX bepM OTHOLLUEHWE BbICOTbI CEYEHUs K ANMHE
3MEMEHTOB He JOMKHO npeBbiwaTh 1:15.

Y4yeT XecTKOCTM y3MOoB B pelleTyaTtbix depmax [AOMnycKaeTcsi OCYLIEeCTBMSTb MNpPUBMKEHHBIMM
MeToaaMu, NMpu 3TOM OMpeferieHMe OCEBbIX YCUMWI [ONYyCKaeTCsi BbIMOMHATL MO LUAPHUPHOW pacyeTHOM
cxeme.

9.2.11 3a ocb anemeHTa NPoONeTHbIX CTPOEHUI NPUHUMAIOT NUHNIO, COEAMHSAIOLLYIO LEHTPbI TSXKECTH
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€ro CeuveHun. |_|pl/1 onpegeneHnn nornoxeHuna LUeHTpa TAXeCTU ceYeHuda ero ocnabnexue OTBEPCTUAMMU
OONTOBbIX COEANHEHUN He y4UTbIBakOT, a ocnabnexne nepcbopau,vlelh yyuTtbiBaroT MU NPpUHUMaKOT
NOCTOSIHHLIM MO BCEW AONMHE 3MieMeHTa. npl/l CMeLlleHnn OoCKU anemMeHTa CKBO3HbIX d)epM OTHOCUTEJIbHO
NVHUK, coeauHALWEN LUEeHTPbl Y3510B, 3KCUEHTPUCUTET creayeTt Yy4duTtbiBatb B pacydetTe, e€Cclin OH
npeBoCxXoauT:

- ansa M-o6pasHbix, kopob4aTbiX, OBYXLUBENEPHbIX M ABYTaBPOBbIX 371eMeHToB - 1,5% BbICOTHI
ceyeHus:;

- Onsi TaBpoBbIX U H-06pa3Hbix anemeHToB - 0,7% BbICOTbI CEYEHUS.

Msrmbatowime MOMEHTbI OT CMELLEHUA OCer JreMeHTOB pacnpefensioTcsa  Mexagy Bcemu
CXOOSALLMMUCA B y3ne 3NemMeHTaMmn nNponopUnoHanbHO UX KECTKOCTU U 0BpaTHO NponopLMOHanbHO AMNUHE.
Mpn atom kaxapii n3rnbaroLLMini MOMEHT criefyeT NpUHMUMAaTh paBHbIM MPOU3BEAEHMIO SKCLIEHTpUCMTETA Ha
MakcuMarbHOe 3HayYeHune ycunus B 4aHHOM 3fieMeHTe B OCHOBHOW pacyeTHOMN CXeme.

B anemeHTax cBsA3en u3 Yromfikos C OONTOBBIMU COEAMHEHUAMU, LUEHTPUPOBAHHbLIX MO pPUCKam,
onvxanwnm K 06yUJKy, AonyckaeTtcA BO3HMKAOLLNN npn 3TOM 3KCLUEHTPUCUTET HE YUUTbIBATb.

9.2.12 Tlpu npoekTMpoBaHMM Heobxooumo obecneumBaTb MNPOCTPAHCTBEHHYID HEU3MEHAEMOCTb,
NPOYHOCTb, OOLLYI0 U MECTHYI0 YCTOMYMBOCTb NPOSIETHBIX CTPOEHUA U OMNop B LIENOM, BrOKOB, OTAENbHbIX
9NEeMEHTOB, WX 4acTen, geTtanerd W COoedVHEeHWW NO4 BO3AEVCTBMEM Harpysok, BO3HMKaLWMX Mpu
N3roTOBMEHNW, TPaHCNOPTMPOBAHWM W MOHTaxe, NoA BO3AENCTBMEM IKCMNyaTaUMOHHBLIX Harpysok, u
BbIHOCINNBOCTb.

9.2.13 [na anemeHTOB, OcnabneHHbiXx OTBEPCTUSMWU Mo4 OObluHble OONThl, MpyM pacyeTax Ha
NMPOYHOCTb U BbIHOCIMBOCTL criefyeT NpPMHMMaTh CEYEHUS] HETTO, HA YCTOMYMBOCTb M XKECTKOCTb - CEYEHUS
opyTTO.

FeomeTqueCKMe XapaKTepuctukm cevyeHmda HeTTO 3J1IeMEeHTOB KOHCTPYKLI,VWI cnegyet HaxogwuTb,
onpepenada Hanbonee HeBbIrogHOE ocnabreHue.

9.3 NoanemMeHTHbIE pacyeTbl
B HacToduweM noapasaene npmeefeHbl OCHOBHbIE MOJIOXEeHUA NO3NEeMEeHTHOMN MeTOAUKN pacyeTa.
Bbonee nogpobHble cBeaeHuns cogepxarca B CIM 128.13330.

B otnuume oT ocHoBHOW MeToAMku pacyeTa (cMm. 9.2.2), No3BOMSAOLWEN NPOBOANTE KOMMbLIOTEPHbIE
pacyeTbl MO npedenbHbIM COCTOSHUAM, a Takke pacyeTbl C Y4eTOM reoMeTpuyeckon u duanyeckomn
HenMHeNHOCTN, rae paboTa KOHCTPYKUMU aHanusupyeTcs A0 MOSHOro ucyepnaHus Hecyllen crnocobHOCTH,
NP NO3NEMEHTHbIX pacyeTax BbIMOMHAT NPOBEPKM TOMbKO OTAEMbHbLIX KOHCTPYKTUBHbBIX 3/1EMEHTOB.

9.3.1 PacyeT anemMeHTOB CNJIOWHOro ce4eHns Ha HeHTpanbHOe CXXaTue Unun pacrtsaxeHue

9.3.1.1 PacyeT Ha NpPOYHOCTb OTAENMbHbLIX 3NIEMEHTOB, MOABEPXKEHHbIX LEHTParbHOMY PaCTSHKEHUIO
unu cxatuto cunon N, cnegyeT BbINOMAHATL NO oopMyre

N
ARy, (9.1)

3pecb 1 ganee Y. - KOAPMULMEHT ycnosuin paboTsl, NpMHMMaemeblin no Tabnuue 8.12.

9.3.1.2 PacueT Ha yCTOMYMBOCTb 3NIEMEHTOB CMSIOWHOr0 CeYeHusi, NoABEPXKEHHbIX LeHTparnbHOMY
cxkatuto cunon N, cnegyeT BbINONHATL Mo hopMyne

N
— <1
©ARy, . (9.2)
YuncneHHble 3HadeHusd koadpuumeHTa yctomumBocTM P npuBedeHbl B Tabnuvuax b.2, B.3
npunoxeHus b B 3aBMCMMOCTU OT rMBKOCTU anemeHTa },.

MBKoCcTb anemMeHTa ) onpenensioT no gopmyne
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== (9.3)

roe ‘(ef" pacyeTHas AnvHa;
i - pagvyc WHepuunM CeYeHWsi OTHOCUTENbHO OCMW, MNEPNEeHAWKYNSIPHOM MNIOCKOCTU HaubonbLuei
rmbkocTn (NNocKocTn narnba).

9.3.2 PacuyeTt n3rnbaembix 3ieMEeHTOB
9.3.2.1 Pac4eT nsrmbaembix 3nemMeHTOB Ha MPOYHOCTb CneayeT BbINOMHATL N0 hopmynam:

- NPV OENCTBUN MOMEHTA B OAHOWN U3 rMaBHbIX MOCKOCTEN

L s 04
Wn,minRﬁ{c ’ (94)
- npu D,e|7|CTB|/|V| B ce4vYeHnn I'IOI‘Iepe‘-IHOVI CUIbl
o5, -
It Ry, ’ |
- npu ﬂeMCTBMM MOMEHTOB B ABYX IMaBHbIX MJIOCKOCTAX
] M
L | M, yt—2x|<1 06
Ry, _ I ‘r_wl ’ (6)

rO€ X U y - PacCTOSIHMA OT FNaBHbIX 0CEN A0 PacCMaTpPUBAEMOIt TOUKM CEUYEHMS;
F
W,y min - MUHUManbHoe sHavenne us W, W, .

9.3.2.2 [Ina cteHok ©anok npu OOHOBPEMEHHOM AEWCTBMU MOMEHTA W MOMEPEYHON CUnMbl AOSMKHbI
ObITb BbIMOMHEHbI YCIOBUS:

1

2 > 2
Ry \/O'.r —0,0,+0),+31,, <I , rx_._,/(R_s.“yc)SI, (9.7)

c

roe o, = .-’14_,(}-'/!1.,? - HOpMaslbHoe HanpshkeHue B CpPedMHHOW TMIIOCKOCTM CTEeHKM, napansenbHoe
NpOAONbLHON ocK Barnku;

G, = M‘,,X/f},.,, - TO Xe, NepneHauKynsapHoe npodonbHOM ocu 6anku, B TOM 4Mcfie OT MECTHOro
NPUNOXEHNS Harpy3Ku;

Tap = OS/(1t,,) - kacaTenbHoe HaNpsKEHWE B CTEHKE.

9.3.2.3 PacueT Ha oO0Llyl yCTOM4MBOCTb 6anok OBYyTaBPOBOrO CEYEHUst cnegyeT BbIMOfHATb MO
dhopmynam:

- npu n3rnbe B NITOCKOCTU CTEHKMU, coBnagarLLen ¢ NNOCKOCTLHO CMMMeTpUun ceveHud

M.,
—— &
O WerRy, (9.8)
- Npu n3rnbe B ABYX rMaBHbIX MIIOCKOCTSIX
M,
My g —> <]
OpWerRy, W,Ry. - (9.9)
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roe @z - KOdMMULMEHT YCTOMYMBOCTU MpK n3rnbe, onpegensemblin no npunoxeHuio b;

H/(_._\.- MOMEHT CcOonpoTunBiieHna cev4eHnAa OTHOCUTESIbHO OCU X-X, BbIYMCNEHHbIN ANl CXKaTOro nosica;

W, - MOMEHT CONPOTUBIIEHNSI CEYEHNST OTHOCUTENBHO OCY Y-y, COBMafatoLLelt C MNIoCKOCTbIO 13rnba.

9.3.3 PacueT anemMeHTOB, NnogBepPXXeHHbIX AeNCTBUIO OCEBOMN CUIbl C U3rMGoMm

9.3.3.1 PacyeT Ha NpOYHOCTb CMMOLIHOCTEHYATLIX BHELEHTPEHHO CXaTblX (CxaTo-u3rnbaembix) u
BHELIEHTPEHHO PacTAHYTbIX (PacTAHYTO-M3rMbaeMbIX) 3rieMeHTOB cneayeT BbINoMNHATL No dopmMyne

J.g?\,'r ‘-M Y 1'.I/f v X
e P (Ry.) <1
An "(xﬁ ‘r_w: c ’ (9.10)

roe X, y - paccTosiHMA OT rnaBHbIX OCEN A0 pacCMaTpuUBaeMom TOUYKM CEeYEHUS.
9.3.3.2 Pacyer Ha YCTOMYMBOCTb BHELEHTPEHHO CXaTbiX W CXaTo-n3rmbaembix 3MEMEHTOB

NMOCTOSIHHOIO CEYEeHUs B NITOCKOCTU AENCTBUS MOMEHTA, COBNaatoLLel C NAOCKOCTbI0 CUMMETPUK, cnegyet
BbINONHATE No hopmyrne

N/(p,ARy.)<1. (9.11)

B dopmyne (9.11) cnenyet onpenensatb KO3(MULMEHT YCTONYMBOCTY NPU CKaTUK C U3rMbom @, :

a) Ona CcniolHOCTEeHYaTbIX CTep)l(HeVI no tabnuue 6.8 B 3aBucMMoCTM OT yCJ'IOBHOVI rmbkocTun XM

npmnBeaeHHoOro OTHOCUTEJTIbHOIoO 3KCLUEeHTpUucuTeTa ”?ef' , onpegenaemMoro no c*)opmyne

”I(_I’f =nm,, (9.12)
roe 1 - ko3 PULNEHT BNMAHUSA hOpMbl CeYeHnst, onpeaensiembi no Tabnuue 6.10;
m, = eA/W,. - oTHOCUTENbHbI 3KCLEHTPUCHUTET;

e= M/ N - aKkcueHTpucUTET, 3KBUBANEHTHLIN AENCTBUI0 M3rMbBaloLLero MoOMeHTa;
W_.- MOMEHT CONPOTUBNEHNS CEYEHUs], BbIYMCTEHHDIN ANt HAaMBoee CxXaToro BOrokHa.

Mpn 3HayveHuax Mg >10 pacyeT Ha yCTOWYMBOCTL CMMOLIHOCTEHYATLIX CTEPXKHEW BbINOMHATL He
TpebyeTcs;

0) B COCTaBHbIX CKBO3HbIX CTEPXHSAX KaXayl BETBb Heobxoanmo npoBepaTb no dopmyne (9.10) npm
COOTBETCTBYIOLWMX 3HaueHuax N, A, M, | BbluMCHEHHBIX ANSt JAHHOI BETBM.

9.3.4 MNpepenbHble TMOKOCTU CTEPXHEBbLIX 3JIEMEHTOB

9.3.4.1 TnbkoCcTU 3NEemMeHTOB }»=!ef/f He [OMMKHblI MpeBbllWaTh NpeAesibHbIX 3Ha4YeHui ?LH ,

npmBegeHHbIX B Tabnuue 9.1. I'IpM 3TOM TMOKOCTb PaCTAHYTbIX 3N1IEMEHTOB MNpPOBEpPAKT TOJIbKO B
BepTMKaﬂbHOVI MNJTOCKOCTW.

Tabnuua 9.1
OnemeHTbl KOHCTPYKUMI MpepenbHas rmbkocTb
CTEPXXHEBbIX ANIEMEHTOB
A’H
CxaTble 1 cxxaTo-pacTAHyTbIe ANeMeHTbI MMaBHbIX (hepm; CTOVKMN onop; 90
pacTsHyTble 3NIEMEHTbI MOSICOB MMaBHbIX depm
PacTaHyTble anemeHTbl raBHbIX epM, KPOME MOSCOB; ANEMEHTLI,CnyXalluue ans 120
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YMEHbLUEeHUA pacquHon ANUHbI "(e,f

TaKkKe TOPMO3HbIX CBA3EN

To xe, pacTaHyTble

OnNeMeHTbI NonepeYyHbIX CBA3EN:
- Ha onope

- B Npornete

paboThbl

CxaTble aneMeHThbl NPOAOSIbHbBIX CBA3€EM MaBHbIX hepM M NPOJOSTbHbLIX 6anok, a

Mosica chepm nonepeyHbIX CBA3EN, B YPOBHE KOTOPbIX OTCYTCTBYIOT NPOAOIbHbIE
CBA3N, UNn NnNuTa, 06 beanHeHHas ¢ nosicamm rnaBHbIX 6anok Ans COBMECTHOM

110

110

110

120

90

9.3.4.2 lpn npoBepke TMOKOCTU PaACTAHYTbIX CTEPXXHEW MNEPEKPECTHOW peLlleTKn M3 OAMHOYHbIX
YrOmnkoB pagunyc MHepUun cnegyeTt NpuHUMaTbh OTHOCUMTENBHO OCW, NaparnnenbHon nomnke yronka. CTepxkHu
NnepeKkpecTHOW peLLeTKn B MecTe nepeceveHnst LOIMKHbI ObITb CKpenneHbl Mexay cobom.

9.3.4.3 [na pacTsaHyTbIX packocoB epM C He3HaYUTENbHbIMU YCUTUAMU,

He pexe yem yepes 40i.

10 PacueT Ha NMPOYHOCTb U NON3y4YeCTb CTalibHbIX KaHAaTOB

PacdeT Ha MpPOYHOCTb M MOM3y4ecTb CTamnbHbIX KaHATOB cregyeT npuHMMaTb B COOTBETCTBUM C
ykasaHusamu nyHktor 8.33-8.35 CI1 35.13330.2011.

11 PacuyeT coeanHeHun KOHCprKLI,VIﬁ n3 anroMmMHUEeBbLIX cnaBoB

11.1 CBapHble coeguHeHusi

B KOTOPbIX Npu
HeGNaronpuATHOM PAacriofOXKEHUN Harpy3kM MOXET M3MEHSITbCA 3HaK YCUNUA, NpederbHyl TMOKOCTb
NMPUHUMAIOT KaK AMsA CKaTblX 3NeMEHTOB, NPy 3TOM COeAMHUTENbHbIE NPOKMAaaKu credyeT ycTaHaBnmBaTh

11.1.1 CBapHble WBbl creayeT paccymTbiBaTh N0 popmynam tabnuupsl 11.1.

Tabnuua 11.1

CBapHble LWBbI

HanpsikeHHoe cocTosiHue

PacyeTtHas copmyna

CTbIKOBbIE, PacnonoXeHHble CxaTtue, pacTsaxeHue N

nepneHanKyNApHO AeNCTByoLe cune ———%]
J'ilnr:’\‘LJ{"'H:Y‘L'

Yrnosble Cpes N

— <1
ﬁ_)"k}'!n-vR1l._-',f'TC

N - pacuyeTHas npogonbHas cuna;

f“,- HanMeHbllaa ToJWKnHa coeaAnHAEMbIX 3J1EMEHTOB,;

MpvmeyaHue - B HacTosALel TaGnuue nprMeHeHbl crieaytolume 06o3HaYeHus:

RW_ pac4yeTHOEe conpoTuMBIiEHNE CTbIKOBbIX CBAPHbIX coeaNHEHUN pacTaxeHuto, CxXaTuio, I/I3FI/I6y;

JW- pacyeTHasi AfMHa LWBa, paBHasi €ro NosiHOM ANUHe 3a BbleToM 3f unum Sk_f (npu BbIBOAE WBa 32
npeaernbl COeANHEHNS Ha NOAKNAAKM 3@ pacYeTHY ANVHY LWBa criedyeT NPUHMMaTh €ro MOSTHYH AJTMHY);
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Bf - KO3 MPULMEHT, NpuHUMaembln pasHbiM: 0,9 - Npu aBTOMaTUYECKOW OAHO- W OBYXMPOXOAHOMN

ceapke; 0,7 - nNpu aBTOMaTMYECKOM MHOrOMPOXOAHON CBapKe, MpW PYyYHOM U MEXaHW3MPOBAHHON CBapke C
No6bIM YNCITOM NPOXOAOB;

k’{ - KaTeT yrnosoro wBea, NPUHUMaEMbI paBHbIM KaTeTy BNNUCaHHOMO paBHOGeﬂpeHHOFO TpeyronbHUKa.

11.1.2 CBaprIe coeanHeHnA KOHCprKLI,VIVI M3 antMMHUEBBIX CMNABOB AOJMKHbI ObiTb BbIMNOSIHEHLI B
3aBOACKUX YCITOBUAX.

PyLIHaﬂ CBapkKa npun MoHTaxe KOHCprKLJ,VIVI Ha CTpOVITeJ'IbHOIZ nnowagke He gonycKkaeTcA.

11.2 3aknenoyHble U 60NTOBLIE COeaUHEHUA
11.2.1 B 60NTOBbLIX COEAMHEHMAX MPU OAEUCTBMM NMpofonbHOWM cunbl N, npoxogsilen yepes UeHTp
TSDKECTM COeAMHEHUs, pacnpeaeneHe aTon cunbel Mexagy bontamu cnegyeT NpuHUMaTh PaBHOMEPHbIM.

11.2.2 bontoBblE UMK 3aKNEnoYHble COeANHEHUS, BOCnpuHMMarwLwme nponosibHbie Ccuibl, cnenyert

paccyMTbiBaTh Ha cpe3 GONTOB UMK 3akKnenok, CMSATUE OCHOBHOrO MeTansa M Ha pacTsbkeHne 6ontoB (BO
dnaHueBbIX coeguHeHusax) no dopmynam Tabnuubl 11.2.

MNcnonb3oBaHue 3aKnenok npu yKpynHUTENbHOW cOopKe KOHCTPYKLUMIA Ha CTPOUTENbHO Nnollaake He
JonyckaeTcs.

Tabnuua 11.2

Hanps»keHHoe cocTosiHne PacueTtHas copmyna aons PacueTtHasa cdopmyna aons
coeavHeHns Ha bonTax COeQVMHEHNs Ha 3aknenkax
Cpes N N
— = — <1
d2 2
T
nn 4 Rb.s‘ nn, —Rrx
PacTsaxeHnue N -
2
nd
n—CLR,,
4
OTpbIB ronoBkn 3aknenkm - N
— <1
nndhR,.,
CMsiTUE CoeaMHSAEMbIX 3IEMEHTOB N N
— < — <
ndRy, > 1 ndR,, >t

MprmeyaHme - B HacTosiwen Tabnvue NpMMeHeHb! criegyowme 0003HaYeHns:

N - pacyeTHast npoaosibHas cuna, AeicTByioLLas Ha CoeAnHeHME;
Ry, R, Ry, Rp,, R.,-cm.paspen4;

n - 4Acno GONTOB UMK 3aKNENoK B COEAVHEHNM;

1, - ycno pabo4nx cpe3os oaHOro 6onTa Unu 3aknenku;

d - ouameTp 3aknenky (U OTBEPCTUS OIS 3aKIIENKW) UMW HapyXHbIA AMamMeTp CTepXKHSA 6onTa;
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Z f - HaumeHbLuas CyMMapHasa ToJ1lWMHa 3NeMeHTOB, CMUMHaeMbIX B OHOM HanpaslieHUN;

d(, - BHYTPEHHUI anameTp pe3bbbl 6onTa;

h=0,4d - BbIcOTa NOBEPXHOCTN OTPbLIBA FOSIOBKU.

11.3 CoeanHeHNA Ha BbICOKONPO4HbIX CTanbHbIX 6onTax

11.3.1 MOHTaXHble COEAMHEHUSI KOHCTPYKTMBHbIX OfoKkoB M3 anioMWHMEBBLIX CMAMaBoOB  Ha
BbICOKOMNPOYHbIX CTanbHbIX BonTax cnegyet paccyvTbiBaTh B MPeanonoXeHnn nepegadm OercCTBYIOLWMX B
CTblKaX W MNPUKPENMEHNSX YCUNMA Yepe3 TpeHue, BO3HMKaloLee MO COoMpuKacaloWmMMcs MNNOCKOCTAM
COeOUHSIEMbIX 3NIEMEHTOB OT HaTsXXeHUs BbICOKOMPOYHbIX 6onToB. [pn 3TOM pacnpegeneHne npoaosibHON
cunbl mexay 6ontamu crneagyet npuHumatb paBHoMepHbiM (TOCT 32484.1, TOCT 32484.3, TOCT 32484.5,
FOCT P 53664).

®PpUKUNOHHbIE COEAMHEHUsI crnegyeT CTblkoBaTb He no3gHee 4YeM uYepe3 48 4 nocne
CTpynHO-abpa3nBHon 06paboTku.

11.3.2 PacueTHoe ycunune (Jpj,, KOTOPOE MOXET BblTb BOCMPUHSATO KaXOOW MOBEPXHOCTbIO TPEHWS
COeaMHAEMbIX 3NIEMEHTOB, CTAHYTbIX OOHUM BbICOKONPO4YHbIM BONTOM, CnegyeT onpeaensatb no opmyne

Opi = Rop Y Apnl/ V1, (11.1)

roe Ry, - pacyeTHoe COMpOTUBMEHWE PACTSXKEHUIO BbICOKOMPOYHOro GONTa, OnpeaernsieMoe COornacHo
Tabnuue .8 npunoxenuns I CI 16.13330.2017;
¥ p - KO3 PULIMEHT YCnoBMIN paboTbl CoeaANHEHUs, NPUHMMaeMblin pasHbiM 0,8;

Ay, - nnowaak cevyeHus GonTa HETTO cornacHo Tabnuue .9 npunoxenus I CM 16.13330.2017;
L - K03 MLMEHT TpeHUs!, NpUHMMaeMsbli no Tabnuue 11.3;
Y}, - KO3 DULMNEHT, NpUHMMaeMbIn no Tabnuue 42 CI 16.13330.2017.

Tabnuua 11.3

Cnocob o6paboTkn NnoBepxHOCTEWN MeckocTpynHas TpaBneHue Be3 obpaboTku (nocne
coeauHdaeMbIx geTtanen o4yuncTKa NoBepPXHOCTEN 06e3xnprBaHns)
KoadhduumeHT TpeHns 0,35 0,3 0,15

KonunyectBo n BbICOKOMPOYHLIX GONTOB B COEAMHEHWM MpU OeUCTBUM MPOAOSIbHOM Cumbl credyeT
onpeaenaTb No gopmyne

N
nz——
k1Y O ° (11.2)

roe k| - Konn4yecTBo I'IOBerHOCTeVI TpeHna coeanHAeMbIX 3J1EMEHTOB.
HatsaxeHue BbICOKOMPOYHOIo bonta cnenyet NnpoBoAUTb OCEBbIM yCUIMNEM:

P = Ry Apy, - (11.3)
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11.3.3 PacyeT Ha nNpPOYHOCTb COEOMHSIEMbIX 3fIEMEHTOB, OCMabneHHbIX OTBEepCTUSMU nopg
BbICOKOMPOYHble 60oNThbl, cnefyeT BbINOMHATL C Y4ETOM TOro, YTO MOMOBUHA YCUMUS, NPUXOOSALLErocs Ha
Kaxablh GonT, B paccmaTpvBaeMOM CeYeHun Yyxe nepefaHa cunamum TpeHus. [lpu aToM npoBepky

ocnabrneHHbIX CEYeHWi criegyeT NpoBoAWTb Mo nnowaau cedenust Gpytto A npu A, =2 0.854 unu no

ycnoeHow nnowaan A, =1,184, npu 4, <0.854.

11.4 CoeanHeHus ¢ ¢ppesepoBaHHbIMU TOpLAMU

CoepaunHeHus ¢ pe3epoBaHHbIMY TOpLAMW NpeaHa3HayeHbl 4518 NOMHOLEHHOMO NCMONb30BaHMS BCEN
nnowaan ceveHus Onsd nepefjavv ycunui vepes coefuHeHue, Mpu 3TOM CKMMAalLy cuny crnegyet
cunTaTb NOMHOCTBLIO NepeaatoLLeinics Yepes TopLbl.

Bo BHELEHTPEHHO CXaTbIX W CXaTo-u3rmbaembix SMeMeHTax CBapHble LWBbl U BONTbl yKa3aHHbIX
COeIHEHUN, BKIOYas BbICOKOMPOYHbIE, CneayeT paccunTbiBaTb HA MakCMManbsHoe pacTarnatoLlee ycunme
OT OEVUCTBUA MOMEHTa U MPOAOSbHOM cunbl Npu Hanbonee HeGNAronpUSATHOM UX COYETaAHUK, a TaKkKe Ha
cAasuratoLlee ycunme ot AenNCTBUS NONEePEeYHON CUrbl.

11.5 MNosiCHble coeaUHEHUA B COCTaBHbIX Oankax
11.5.1 CBapHble LBbI, 3aKIEMNKM 1 BbICOKOMPOYHbIE BOMTbI, COEAUHSIOLLIME CTEHKU U NOsiCa COCTaBHbIX
OBYTaBpOBbIX 6anok, cnegyet paccunTbiBaTb No popmynam Tabnuubl 11.4.

Tabnuua 11.4

Harpyska Bua coegnHenuns ®opmynbl AN pacyeTa NOACHbLIX COeANHEHNI
B COCTaBHbIX 6ankax

HenoaswxHas Yrnosble WBbI T
(pacnpeneneHHas 1 — <1
COCpeAoTOYeHHas) 2B sk Ry
Bbicokonpo4Hble 6onThI aT
<1
OpiY ki
3aknenku

MecTHas Yrnosble WBbI
COCpenoTOYEHHas

BbICOKONPOYHbIe 6OMTbI o —
aVNT? +aV? .

OpnY ki

3aknenku = —
aNT? +alV? .

Q!'.S ‘y ('n.}'

MpumeyaHme - B HacTosiwen Tabnvue NpMMeHeHb! criegytolme 0003HaYeHns:

T = QS/! - cABUraloLLee Mosic YCUnmue Ha efvHULY AVHbI, Bbi3blBaeMoe nonepeyHoit cunoin Q (sgech
S - cTatuyeckmn MoMeHT BpyTTO Nosica 6ankn OTHOCUTENBHO HEWTPAarbHOWM OCK);

wa- pac4yeTHOEe conpoTMBeHne yrmnoBbIX LLUBOB Cpe3dy No MeTansy wBa;
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a - war noACHbIX 3aKrnenok nin BbICOKOMPOYHbIX 6onToB;

Q;,h - pacyeTHOe ycunme ogHoro BelcokonpovHoro 6onta, onpegensemoe no dopmyne (11.1);

k| - KOfim4ecTBo FIOBerHOCTeIZ TPEeHUNA coeanNHAEMbIX 3JIEMEHTOB;

nd’

O, - pacueTHOe ycunve OAHOI 3aKrenku1 Ha cpes, onpeaensieMoe no opmyre Ops = Ry 4

H - YMCNO pacyeTHbLIX CPEe30B OHOI 3aKNenku;

V = '{_;'F/i'e " - [aBreHue OT cocpefoToHeHHOro rpysa F (3gecb Y r- KO3hPUUMEHT, NPUHUMaEMbI
cornacHo CI120.13330);

‘(ef" YCINOBHas AnvHa pacnpeieneHns cocpegoTodeHHon Harpysku (cornacHo CI 128.13330);
0L - KO3MULMEHT, MPUHMMaEMbI MpU Harpyske no BepxHeMy Mnosicy Oanku, B KOTOPOW CTeHka

npucTporaHa K BepxHemy nosicy, O =0,4; Nnpu OTCYTCTBMM NPUCTPOXKN CTEHKU UMW NPU Harpyske no HUKHEMY
noscy oL=1;

Rrs v Yeo Bf ) kf - CM. pasgen 4.

11.5.2 B 6ankax Cc coeVHEHNAMU Ha 3aKnenkax WUnu BbICOKOMPOYHbLIX GonTax ¢ MHOrONMCTOBLIMU
NOSICHBIMW MakeTamy MPUKPENIEHNE KaXAoro M3 NUCTOB 3a MECTOM CBOEro TeopeTudeckoro obpbiBa
cregyeT paccyMTbiBaTb Ha MOMOBUHY YCUMKS, KOTOPOE MOXET ObiTb BOCMNPUHATO CEYEeHWeM fucTa.
MpukpenneHue Kaxaoro NUCTa Ha yyacTke Mexay AeNCTBUTENbHbBIM MECTOM ero obpbiBa U MECTOM 0bpbiBa
npeabloylwero nucTa crnegyeT paccyuTbiBaTb Ha MNOMHOE YCWUnve, KOTOPOoe MOXET ObiTb BOCMPUHATO
ceyeHvem nucra.

12 HPOEKTMpOBaHVIe KOHCTPYKLIMVI n3 anroMmMHUEBbLIX CNiaBoB

12.1 O6wme ykasaHus
Mpy NPOEKTUPOBaHNM KOHCTPYKLMIA 13 artoMUHUEBBIX CMaBoOB HEOGXOAMMO:

- npegycMmaTtpuBaTb KOHCTPYKTMBHYHO CXeMmy M CBHA3M, obecneuvBaiowime B nNpouecce MOHTaxa u
aKkcnnyaTaumm YCTOWYMBOCTb W MPOCTPAHCTBEHHYIO HEW3MEHSEMOCTb COOpPYXEHUS B LENoOM WU ero
3NeMeHTOoB, Ha3Ha4vyas ux B 3aBUCMMOCTU OT OCHOBHbIX MapaMeTpoB N pexuma 3KcnnyaTauum CoopyxxeHus
(KOHCTPYKTUBHOW CXeMbl MPOMETHbIX CTPOEHWI, TEMMEPAaTYPHbIX BO3OENCTBUA U T.4.);

- npeaycMatpmBaTtb BO3MOXHOCTb YKPYNMHEHUA 3JIEMEHTOB KOHCprKLI,I/IIZ Ha CTpOMTeJ'IbHOI7I nnowaake
ONnA MOHTaXa MX KpynHbIMU onokamn 1 obecneyeHus YCTOVILIVIBOCTM OTAEeNbHbIX 371EMEHTOB U GrOKOB
COOpYyXXeHusa B NpouecCe MOHTaXa,

- NpegycmaTpuBaTb MOHTaXHbIE KPENMeHUsl 3NEMEHTOB, oGecneUnBaloLLe BO3MOXHOCTb X TErKOi
c6opKkM 1 yOAOBHOrO BLINOMHEHUS COEAMHEHWUI HA MOHTaxe (YCTPOMCTBO MOHTaXHbIX CTOMWKOB M T.M.), a
Takke ObICTPOTY BbIBEPKM KOHCTPYKLIMIA;

- npegycmaTtpuBaTb MOHTa)HbIE COEOWHEHUS 3MNEeMEHTOB 6OMTOBbIMM, CBapHble MOHTaXHble
CcoeaAuHEHUs1 [OMyCKaloTCA NUllb B TeX Cry4vasx, Korga npuMmeHeHue GONTOB HepaumMoHanbHO MU He
npeaycMOoTpeHo.

12.2 Oco6eHHOCTN NPOEKTUPOBaAHUSA
12.2.1 Tlporubbl wunsrmbaembix anemMeHTOB cneayeT onpedenate 6e3 yyeta kKoadpuUMeHTOB
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OVWHaMUYHOCTU N ocrnabneHns ceveHumn OTBEPCTUAMU ONA 3aKIenok, dontoB n CBapO4HbIX LLIBOB.

OTHOCuTENbHbIE MNPOrMbbl  3NIEMEHTOB  KOHCTPYKUUN W3  antOMWHUEBLIX CMNaBOB He [OOMKHbI
npeBbllaTb 3Ha4YeHW, npuBedeHHbIX B CI 35.13330.

12.2.2 TemnepaTypHble KNMMaTUYEeCKME BO3OEMNCTBUS HA KOHCTPYKUMM M3 antOMUHUEBBLIX CrfaBOB
cnegyeT yuuTbiBaTb NyTeM pa3buBKM KOHCTPYKLUUKM Ha TemnepaTtypHble 6noku, coctas, hopma n pasmepsbl
KOTOPbIX ONpeaensaTca B COOTBETCTBMM C yKasaHuAMMU nyHkToB 5.11, 5.69 CI 35.13330.2011.

12.2.3 KOppO3MOHHYI0 CTOMKOCTb KOHCTPYKUUN K3 aniMWHUEBLIX CMNaBoB, MNOABEpPratoLLmxcs
BO3JENCTBMIO arpeccuBHbIX cped, cneayeT obecneynBatb nNyTeM Bblbopa cnnaBa U COCTOSAHUA MaTepuana,
Ha3HayYeHNs1 pauMOHanbHbIX KOHCTPYKTMBHbIX )OPM U MMHMMAarnbHbIX TOMWWH B cooTBeTcTBum ¢ CI1
28.13330 1 npMMeHeHneM 3aLUUTHBIX aHTUKOPPO3MOHHbIX MOKPLITUNA.

12.2.4 [na nNOBbIWEHUS KOPPO3MOHHOW CTOMKOCTWU CTasbHble OO0NTbl NoAneXxaT OUWMHKOBKE WK
KagMupoBaHuio. [nsi UCKMIOYEHNA MECTHOTO MOBPEXAEHUS antoOMUHUEBBLIX CMSIAaBOB B MPOLIECCE 3aTsKKM
©onTa noA rofnioBkuU 1 rariku 60NTOB crnedyeT yCcTaHaBnMBaTh Wanbbl. [py BbINONHEHUN Wakd 13 cTanu oOHu
OOJMKHbI ObITb OLMHKOBAHbI UM KaAMUPOBaHbI.

13 KOHCTpYKTMBHLIE TPpe6oBaHMA

13.1 O6wme ykasaHus
13.1.1 KoHCTpymMpoBaHMe U U3rOTOBIIEHNE 3NIEMEHTOB KOHCTPYKUUIN U COEAUHEHUIA M3 aniOMUHUEBBIX
cnnaBoB cnegyet nposoanTb B cootBeTcTBum ¢ FOCT P 57352.

13.1.2 HaumeHbLLy0 TOMNWMHY AeTanen 3NeMeHTOB NPONETHbIX CTPOEHUIN MPUHUMAIOT MO pacyeTy Ha
NPOYHOCTb, YCTOMYMBOCTb, BLIHOCIMBOCTb, XXECTKOCTb M KonebGaHusi, HO He MeHee yKasaHHoW B Tabnuue
13.1 ¢ y4eToM yCnoBuin NEpPEBO3KM, MOHTaXa M IKCNyaTauum.

HonyckaeTcs crneaytolwas Hanbonbluas TOMLWMHA NNUT: U3 BCEX CMNaBoB, 3a ucknoyeHnem 1915, - oo
50 mm, u3 cnnasa 1915 - go 20 mm.

lMpu aTom nocTtaBka NMCTOB TonwwmHOM cebiwe 10,5 MM nposogutcs ¢ cobnogeHnem TpebosaHum
FOCT 17232 ¢ yyeToM nonoxexun 8.2.1 HacTosLwero csoga npasun.

Jonyctumasa Hambornbluas TOMLWMHA 3NIEMEHTOB CEYEHUS NMPECCOBaHHbIX nonydabpukatos - 25 Mm
anst npocounen n 30 mm gnsa Tpyo.

Tabnuua 13.1

HeTtanu KoHCTPYyKLUUN HaumeHbluas TonwmHa,
MM, UNnn ceveHne aetanew
KOHCTPYKLUW NeLLeX0oaHbIX
MOCTOB

1 IluctoBble getanu (3a UCKNIOYEHNEM AeTanen, ykazaHHbIX B No3uumsax 2-9 6

HacTosiLen Tabnumubl)

2 Y3noBble haCoHKM rMaBHbIX hepM 5

3 BepTukanbHble CTEHKN CBapHbIX M3rMbaeMbix rmaBHbIX 6anok 6

4 Y3noBble hacoHKu cBs3en 5

5 Haknagku B cTbikax pebep opTOTPOMHON NAWTLI U NNaHKK 4

6 MNpoknagku 4

7 F'opu3oHTanbHbIe ONOPHbIE NTUCTbI 20
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8 IlncTbl HacTUNa OPTOTPOMHBLIX NAUT 7
9 Pebpa opTOTPOMHLIX U pedpUCTbLIX NANT 4*
10 TpaneuneBungHsole pebpa 6*
11 Yronkn B OCHOBHbIX 3NeMeHTax rnaBHbIX hepm 1 npoesxen YyacTu 70x70x5*
12 Yronku dpnaHueBbiX NPUKPENTIEHNI NPOAONbHBLIX U MONepeYHbIX 6anok 80x 80x6*
13 Yronku B anemeHTax cBs3en 50 50 % 5*

* [laHbl MYHUManbHbIE TOMLWMHBI FIMCTOB N CEYEHNS N3 YCIOBUSA CTOMKOCTM K NOKanbHbIM MeXaHW4YeCcKnM
nospexageHusam. Tpebyemble TONWUHBI U pasMepbl CEYEHUI ONpeaensoT pacyeToM.

13.1.3 On4a YMEHbLUEeHNA 4Yucrna coegnHUTEerbHbIX CBapHbIX LUBOB Ce€4YeHUA COCTaBHbIX 3JIEMEHTOB
peweTyaTbIX cbepM cneagyet npeagycmatpuBatb U3 MMHUMaribHOro 4Ymcna netanen.

13.1.4 B peweTtyaTtbix rmaBHbix oepmax matepuan aneMmeHToB kopobuaToro n H-obpasHoro ceveHmn
OOIMKeH OblTb CKOHLEEHTPUPOBAH B NINCTaXx, PacrofioXXeHHbIX B MOCKOCTU (depMbl.

13.1.5 TNosica, cxaTble anemMeHTbl epm crnegyeT npegycmaTpmBaTb MO BO3MOXHOCTU 3aMKHYTOMO
CeyvyeHus - CBapHOro KopobyaToro ceveHus nnn n3 NPeccoBaHHbIX TpyoO.

13.1.6 B cocTaBHbIX 3nemeHTax pelleTyaTbiX (hepm 3a pacdeTHyl WUpUHY b nucrta cnegyet
NpMHUMaTh:

a) npu obeunx 3aKpenJjieHHbIX NPoAOoJIbHbIX KPOMKaX:

- Ansi 3anemMeHToB ¢ 6ONTOBLIMU COEANHEHUAMU - paccToaHne mexay onwkanwmnumm punuckammn oonTos,
npuncoegnHAKLWNX OaHHbIA NNCT K nepneHankynapHbiM emMy nuctam Unm coeanHnTerbHbIM CBA3AM;

- NS CBAPHbIX M MPECCOBAHHbBIX 3MTIEMEHTOB - PAaCCTOAHME MEXAY OCAMM YKa3aHHbIX NINCTOB;
©) npu 3akpenneHn ogHoOM NPOAONLHOM KPOMKMU:

- ANs 3NeMeHToB C GONTOBbIMW COEAMHEHUSIMM - paccTosiHue OT CBOBOAHOro kpas nucta ao
Gnvxanwen puckm 6onToB;

- ANS CBapHbIX M MPECCOBaHHbIX 3NEMEHTOB - paccTosiHe OT cBOBOAHOro Kpas nuMcta o ocu
Gnuvxanero nN1cTa, pacrnonoXeHHOro NepneHANKYNapHO AaHHOMY.

13.1.7 B cxaTtblx anemMeHTax H-o06pasHOro ceyeHus TOMWMHA FOPU3OHTANbHOIO fUCTa OOJPKHA
COCTaBNATb OT TOJSILLNHbI COEANHSAEMbIX NTUCTOB ff He MeHee:

0,47, - B anemeHTax ¢ 6ONTOBLIMU COEOUHEHUAMU;
f

0,67y - B CBapHbIX 1 NPECCOBAHHBIX 3IEMEHTaX.

13.1.8 Npu KOHCTPyMpoBaHMM y3noB depm crnegyeT obecnedrBaTb MECTHYH YCTOMYMBOCTb CXKaTbIX
30H y3M0BbIX haCOHOK noAkpennss, npu HeobxoanmocTu, cBOBOAHBIE KPOMKM OKaNMIISIOWMMMN Yrofkamm
unu pebpamun.

13.1.9 ﬂ,ByTaBpOBble CBapHble Ganku cnenyet npegycMmatpmBaTtb M3 OOHOINO0 BEPTUKAINbHONO U OBYX
rOPU3OHTAalbHbIX JTNCTOB, a KOpOG‘-IaTbIe - U3 OBYX BepTUKalibHbIX N OBYX HENOCpPeOCTBEHHO COeANHEHHbIX C
HAMWU NOACHbIMU LLIBAMWU TOPU3OHTalbHbIX JTNCTOB.

I'IpmmeHeHme B NodAcCax NnakeToB 13 OBYX JTIMCTOB A0MNYyCKaeTCA TOJIbKO B 3fieMeHTax U3 CrnriaBoB 19158
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cnyJasx, korga Tpebyemas TonwmHa nosica cesapHou 6anku npesbiwaeT 20 M.

M3meHeHMe cedeHMs nosica crnefyeT OCYLWeCTBNSATb B 30HE pPAacnoiOXEeHUs €ero  CTbIKOB,
npegycmaTtpuBasi CKOChl MO LUMPUHE UKW MO TOMLWMHE, a NpU HeOBX0AUMOCTH - TO U Apyroe OOHOBPEMEHHO C
yknoHom 1:8 onsa pactaHyToro nosica n 1:4 - ansa cxartoro.

B nosicax u3 gByx nUCTOB crnegyeT NPUMEHATb NIUCTbI, OTAMYaoLWMecs Mo LWMpUHe He MeHee YeM Ha
100 MmM. B newuexoaHblx MOCTax AoNyckaeTcs npMmMmeHeHve B nosicax Ganok nakeToB U3 NMCTOB OAMHAKOBOW
LUMPWHBI, COEONHEHHbIX CBapHbIMU LUBAMW, HanoOXeHHbIMU NO COMpUKacalLMMCS KPOMKaM, C pasgenkoun
nocnegHux Ha Tpebyemyto nNo pacyeTy rnyouHy.

13.1.10 HapyxHbIi nucT naketa nosica, obpbiBaemMbln B nponete 6anku, cnegyet NpoaoiKuMTb 3a
MECTO ero TeopeTuyeckoro obpbiBa Ha AnMHY, obecneumnBatowwyo npukpenneHne 50% nnowagu ceyeHus
nucta. lNpu sTom cnegyeT npegycMmaTtpuBaTh: TOMLWMHY 3TOrO nMcTa Ha koHue - 10 MM; CUMMETpPUYHbIE
CKOCbl MO LWKWPUHE (CO CBEAEHWEM Ha HeT) - ¢ yknoHom 1:4; ckoc no TonwwmHe - ¢ yknoHom 1:8 ans
pacTsaHyToro nosica n 1:4 - gna oxatoro. [ns KOCbIX LWBOB Ha KOHUE nucTa cregyeT npegycmatpyBath
OTHOLWlEHVE KaTeToB 1:2 (MeHbLMiA KaTeT - MO BepTuKanun) U MexaHW4yecKkyto obpaboTky Ans nonyvyeHus
nnaBHbIX (pagnMycoM He MeHee 5 MM) NepexooB K OCHOBHOMY MeTarnsy HenpepbiBaeMoro nicta nosica.

13.1.11 Beibop Bnga coeanHeHusi (cBapHoe, 6onToBoe 1 Ap.) cnegyeT NpoBOAMTL B 3aBUCUMOCTU OT
xapakTepa paboTbl COEAMHEHNS U C Y4ETOM CTENEHN ocrnabneHnst KOHCTPYKTMBHbBIX 3NIEMEHTOB.

Ons Tepmmyeckn HeynpoyHsieMbiX crnnaBoB (OCOBEHHO B OTOXOKEHHOM COCTOSIHUM) OCHOBHbBIM
cnocobom coeamHeHus criegyeT BblIbnpaTb CBapKy.

CBapHble COeOVHEHUS 3MNEeMEHTOB HEeCYLUMX KOHCTPYKUMA credyeT BbIMOMHATE B 3aBOOCKUX
ycnoBusx. [py NpoekTpOBaHUMM CBapHbIX KOHCTPYKUMIA HeoOXoouMMo npegycmaTtpuBaTb MNpUMEHEHWEe
KOHOYKTOPOB.

13.1.12 TOHKONMMCTOBbIE Orpaxdawline KOHCTPYKUMU M UX COeOUHEHUs1 criegyeT npoeKkTupoBaTtb

CBapHbIMN WK KnenaHbIMn (3aBO,D,CKI/Ie N MOHTaXHbl€ KpenneHua 0oOWNBOK K KapKkacam, CTblKM AO5nd
YKPYNMHEHNA TOHKOJINCTOBbIX SJ'IeMeHTOB), a TakxXe C NMpuMmeHeHnem CoefMHEHMI Ha cbanbu,ax, 3aulenkax n

ap.

13.1.13 TlpM NpOEKTMPOBaHWWN CBApHbLIX KOHCTPYKUMN Heobxoaumo obecneunTb COXpaHeHue
BHELLHEro Buaa KOHCTPYKLMKN MyTEeM:

- Bblbopa cnocoba cBapku, obecneuvnBatoLlero Tpebyembli BHELHUI BUA CBAPHbIX COEANHEHUN;
- NPUMEHEHUSI KECTKUX KOHAYKTOPOB;
- NPOKOBKM CBapPHbIX LUBOB AN YMEHbLLEHMS CBapOYHbIX Agecdopmanuii u ap.

13.1.14 MuHMManbHyl0 TOMLWMHY OrpaxAaatoLmMX KOHCTPYKUMIA M3 antoMUHWEBBLIX CMNNaBoB cnegyet
HasHayaTb MO pacyeTy B 3aBUCUMOCTU OT YCIIOBMIN TPAHCNOPTUPOBAHWS, MOHTaXa W1 aKChnyaTauuu.

13.1.15 KoMBu1HMpOBaHHbIE COEAMHEHNS, B KOTOPbIX YaCTb YCUMIA BOCMPUHMMAETCS 3aKrenkamu unm
6onTtamu, a 4acTb - CBApHbIMW LUBaMU, MPUMEHSITb 3anpeLlaeTcs.

13.1.16 JonyckaeTcsa codeTaHme B OOQHOW KOHCTPYKLUUKN 3NEMEHTOB 13 antoMUHUEBOrO CnaBa n ctanm
npu obecneyeHnn mep No NpeaoTBpPaLLEeHNI0 KOHTAKTHOM 3NEKTPOXMMNYECKON KOPPO3uun.

13.1.17 [Ona yMeHbLUEeHUS KOHUEHTpauun HanpskeHund cnegyeT WCNonb30oBaTb MeponpusTus,
aHanoruyHele pekomeHgyembim Cl 35.13330 anga cTanbHbIX KOHCTPYKLNIA.
13.2 CBapHble coeguHeHust

13.2.1 lNpn NpoeKkTUPOBaAHNN KOHCTPYKLUIW CO CBAPHBLIMW COEQUHEHNSIMN crefyerT:

- npegycmaTpvBaTb MPUMEHEHME PYYHbIX WM MEXaHU3MPOBaHHbLIX CcnocoboB cBapku, oTAaBas
NpeAnoYTEHNE COBPEMEHHBIM BbICOKONPOU3BOAUTENbHBIM TEXHONOIUAM;

- npeaycMaTtpuBaTb, N0 BO3SMOXHOCTU, CBAPKY ©6e3 KaHTOBKK KOHCprKLI,MIZ npn N3roTtoBNEHNN;
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- obecneunBaTtb cBOOOAOHbLIN OO0CTyn K MeCTaM HalloXeHua LWBOB C y4eTOM Bbl6paHHOFO cnocoba un
TEXHOITOIrMM CBapKu;

- Has3HayaTb pasMepbl M B3aUMHOE pacrnofioXKeHWe LIBOB U BbliOMpaTb CMocob CBapku Mcxodst v3
TpeGoBaHWIN oGecneyeHnst HaMMEHbLUMX COGCTBEHHBIX HANPSXKEHWI 1 AedopmMaLnii Npy CBapkKe;

- n3beratb cocpenoTo4veHna GonbLLOro YMcna WBeoB B O4HOM MECTE;
- MPUHUMAaTb KOJTMY4ECTBO U pa3mMmepbl CBapHbIX LLBOB MUHUMaribHO HeobXxoaMMbIMMU.

13.2.2 Pa3genky KpOMOK MoA CBapKy crnefyeT HasHadaTb C y4eTOM crnocoba u TeXHONoruu ceapkw,
MOMNoXeHWsi LLIBOB B MPOCTPaHCTBE M TOMLWMH cBapuBaeMblix anemeHToB no FOCT 14806.

13.2.3 lNpu NpoeKkTpoBaHUN CBapPHbIX COEAMHEHMN W Y3MOB B HECYLUMX KOHCTPYKUMAX creayet
npegycMaTpuBaTb CHWKEHME KOHLEHTpaUWWM HanpsbkeHWn, NpUMeEHss AONna 3Toro  COOTBETCTBYKOLLME
KOHCTPYKTMBHbIE PELLUEHUS U TEXHONOMMYECKNE MEPONPUSATHS.

CnegyeT npepycmaTtpuBaTb MPEUMYLLECTBEHHO CBapHble COEOUHEHUA BCThIK C 00si3aTernbHON
NMOABAPKOWM KOPHS LUBa MM C UCMOMb30BaHWEM (POPMUPYHOLLMX Noaknagok. KoHubl LWBOB BCTbIK criegyeT
BbIBOAUTL 3a Npeaenbl CTbika (Hanpumep, C NOMOLLbIO BbIBOOHbIX MNAHOK).

Mpu cBapke BCTbIK ABYX JIMCTOB pPasHOM TOMLWMWMHBLI CredyeT OCYLECTBNSATb nepexop OT TOMCTOoro
nmcTa K ToHkoMy yctponcteom ckoca no FOCT 14806.

Yuncno CThIKOB B pacyeTHbIX areMeHTax AOJMKHO ObiTb MUHUMATbHBIM.

13.2.4 CBapHble coeMHeHus1 criegyeT pacnonaratb B HaMMeHee HanpsikeHHbIX MecTax 31IEMEHTOB
KOHCTPYKLIMW.

13.2.5 B y3nax HecyLiMX KOHCTPYKLMIA W3 MpeccoBaHHbIX npodunen cnegyeT npegycmaTpuBaTb
CBapHble COeAMHEHMS BCThIK U B TaBp.

13.2.6 Pa3avepbl ¥ opMa CBapHbIX YIMOBbIX LBOB [AOIMKHbI YAOBNETBOPATb CREAyHLNUM
TpeboBaHusM:

- KaTteT LBOB k}f cnenyet npuHMMaTb He MeHee TOJILWUHbI Hanbonee TOHKOro anemeHTta. Ecnu B

coeguHeHun bonee TOHKMIN aneMeHT umeeT Bynbby, TO NpeaenbHas BenMynHa KateTa k}r LIBa MOXeT ObITb
yBenuyeHa o 1,5t (rge t - HaMMeHbLIas TOMNWUHA COeANHSAEMbIX SNTIEMEHTOB);

- M0 BO3MOXHOCTM usberate NpUMEHeHNs NTOGOBbIX LLBOB;

- MMHMMarnbHas gnvHa dpnaxrosoro wea 40 mm;
- pacyeTHas AnvHa naHroBoro LWea AofkHa ObiTb He 6onee 50 k}r ;

- B COeAMNHEHNAX BHaXIeCTKy pa3Mep HaXIeCTKU OOJIKeH OblTb HE MeHee NATWU TONWWH Hanbornee
TOHKOIO 3J1ieMeHTa.

13.3 3aknenoyHble 1 6onToBbLIE cOeAUHEHUA
13.3.1 PaamelleHue 3aknenok n 60nToB, B TOM YMCIE BbICOKOMPOYHbIX, CrieayeT NpoBOAUTL COrMacHo
Tabnuue 13.2.

Tabnuua 13.2

XapakTepucTuka paccTosiHUSA Npu pasmeLleHnm 6onTos PaccrosHue

Me>|<,u,y LEeHTpaMW 3aKnenok u 6onToB B No6om HanpaslneHnu:
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- MMHMUMarnbHOE AnNs 3aKnenok 3d

- MMHUMarnbHoe ans 6onTosB 3,5d
- MakcumarnbHoOe B KpanHUX psigax Npu OTCYTCTBUM OKaNMISAOLMX YIONKOB MPU pacTsxXeHnn 5d nnn 10t
n cKaTum

- MakcumanbHoe B CpeaHuNX 1 KpamHUX psigax npy HanuumMm okanMrisiioLwmx yronkos:
- NPU pacTs>KeHUn 12d wnu 20t

- NpU cxatum 10d vnun 14¢

OT ueHTpa 3aknenku unu 6onta 4o Kpas ANeMeHTa:

- MUHUManbHOE BAOMb YCUNUA 1 NO AnaroHanm 2,5d
- MMHUMarbHOe Monepek YCUnns npu o6pesHblX KpomMKax 2,5d
- TO Xe, NPV NPOKaTHbIX NN NMPECCOBaHHbIX KPOMKaXx 2d
- MaKcumarnbsHoe 6d

MpumeyvaHme - B HacTosiwen Tabnvue NnpMMeHeHbl cregyowme 0603HaYeHns:
d - amameTp oTBepcTMA ansa 6onTa;

t - TonwmHa Hanbonee TOHKOrO Hapy’>XHOro aneMeHTa nakerta.

CoegnHutenbHble 60MTHI, pacnonaraemble BHE Y3/1lOB WU CTblKOB, criegyeT pa3Melatb Ha
MaKCuMaribHbIX PpaCCTOAHUAX.

13.3.2 B HecyLmxX anemeHTax KOHCTPYKLMIA YUCNO pacnonoXeHHbIX MO O4HY CTOPOHY CTbIKka 3aknenok,
NPUKPENNALWUX 3MIEMEHT B y3ne, AOMKHO ObiTb HE MeHee ABYX.

13.3.3 lpn 3aBOACKON XOMOAHOW Krernke TOMLWMWHA CKNenbiBaemMoro naketa Ha ckobe He AomkHa
npeBblaTh YeTbIpeX AnaMeTpoB 3aKmenok.

13.3.4 OunameTp 3aknenku OomkeH ObiTb He Bonee nNATU TONMWWH HamMbonee TOHKOrO anemeHTa. 3a
pacyeTHbIN AnaMeTp 3aknenku cnegyet NpUHMMaTh AuameTp OTBEPCTHUS.

13.3.5 ®opma 3aknenku v ee pasmMepbl A5 XOMNOAHOW KIENKW yCTaHaBNMBAKTCA TeXHUYECKUMMU
YCINOBUSAMMW Ha U3rOTOBIEHNE CTPOUTENbHBLIX KOHCTPYKLWIA U3 antoMUHUEBOTO CiaBa.

13.3.6 B KOHCTpPYKUMSAX M3 NpOUMPOBaHHbIX NMCTOB pebpa XecTkocTn unu gnadparmel cnegyet
COEQIHATL B KaX0W TOYKE KacaHus C roPpoM 1 31IEMEHTOM, YCUITMBAIOLLMM KOHCTPYKLMIO.

14 KOHCTPYKLMS NIAT NPOXOXeN 4YacTu

14.1 Tlpn KOHCTPYMPOBaHWM OPTOTPOMHbLIX MNAWT MNPeanoYTUTENIbHO MPUMEHATb MNPECCOBaHHbIE
npocdunu. lNpu Bbixoge 3a npedenbl BO3MOXHOCTENW NPECcCOBOro MPOW3BOACTBA credyeT MNpPUMEHSTb
CBapHble NNNTbI, NOAKPeneHHble pebpamm KeCTKOCTH.

14.2 OpTOTpOHHbIe NnTbI npoxox(eﬁ 4YacTu newexoaHblX MOCTOB 13 alfiloMUHUEBBLIX CMNi1aBOB crenyeTt
BbIMOJTHATb!:

- CBapHbIMK, cCoOCTOALLUMMM W3 JIUCTa HaCcTuna, nogkpensyieHHoOro npoaosibHbIMKA U nonepevYHbIMU
pe6paM|/|, BepTuKaribHble CTEHKN KOTOPbLIX NMpuBapeHbl K JIMCTY HAacTuna AByCTOPOHHUMU YIMOBbIMU LLIBAMU;

- COOpHbLIMM, COCTOSILLMMU U3 MPECCOBAHHbLIX MpPoduUen OTKPLITOro NGO 3aMKHYTOrO CeYeHus,
coeauHsAieMblX Mexay coGol CBapKoW BCTbIK NGO coeauHsAieMbIX B 3aMOK C NMOCMeayoLLIMM NpoBapuBaHueM
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coeavHeHus. Tunbl cevyeHun npodunen npeactaBneHsl Ha pucyHke 14.1.

6
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a - cBapHas nnuTa U3 nucTa HacTuna, NoAKPENEHHOro NPOAONbHBIMU 1 NonepeYHbiMu pebpamu; 6 -
cbopHO-cBapHasa nnuta n3 npogunen 3aMKHyTOro ceyeHust; 8 - ChopHo-cBapHas nnuTa us npodunen
OTKPbITOrO CeYeHns
PucyHok 14.1 - KOHCTpYKUMM Ce4EeHUIn OPTOTPOMHBLIX NANUT U3 antOMUHUEBLIX CMNaBOB M TUMbl MPECCOBaHHbIX
npocounen Ana nNiuT NPOXOXen 4actu

14.3 TonwwmHy HacTuna un pebep Kak CBapHbIX, TaK M MPECCOBaHHbLIX NNUT criegyeT onpeaensTb no

pacyeTy C yyeToMm TpebGoBaHuit 9.1. MuHMManbHble TOSNWMHbI 3NIEMEHTOB CEYEHM OPTOTPOMHbLIX MAUT
[OIMKHbI COOTBETCTBOBATL NpUBEAEHHbIM B Tabnvue 13.1.

14.4 CeapHble OpTOTPOMNHbIE NANTLI ANS NELexXodHbIX MOCTOB creayeT U3rotoBnATb M3 cnnaea 1915
UNn ©3 TEepMUYECKM HeynpoyvHsiembix crnaBoB 15654, AMr2, AMr3. MoHTaxHble 65noku cBapHoOWn
OPTOTPOMHON MAUTLI AOMKHbI ObITb OPUEHTUPOBAHBI ANIMHHOW CTOPOHOM BAOSb OCU MOCTA.

14.5 Ycnnua B anemeHTax NPOXOXen 4acTu newwexodHblX MOCTOB CO CBapHbIMUM OPTOTPOMHbLIMU
nnMTaMnm M3 anioMUHMEBBIX CNMaBOB credyeT onpefendtb, MPUMEHSS MPOCTPaHCTBEHHbIE pacyeTHble
CXeMbl C AWCKPETHbIM pPacronoXeHWeM nonepeyHblx pebep M yduTbiBad COBMECTHYO paboTy mauT C
rnaeHbiMK chepmamm (bankamm) B COOTBETCTBUM C YKadaHusmu npunoxenus L CIM 35.13330.2011.

14.6 OnemeHTbl (OTAENbHbIE NPOdUNN) COOPHO-CBAPHBIX OPTOTPOMHbIX NIUT CNEAYET pacCcUnTbiBaThb
B COOTBETCTBUM C ykaszaHuamum 9.2 u nonoxeHuamu CI1 128.13330 kak oaHONpPoOneTHble Wnn
MHOrOMNpOoMeTHble Bankn ¢ LWapHUPHbLIM ONMPaHNEM B MeECTax KpenneHus K rmaeBHbiM H6ankam (pepmam) nnm
NpOroHam.

14.7 CBapHble OpPTOTPOMHbIE MNNUTLI U nNpodunn CcOOPHO-CBapHbIX NNUT  AOMNyckaeTcs npu
npeaBapuTenbHOM PYYHOM pacyeTe YCIOBHO pas3fensaTb Ha oTAeNibHble CUCTEMbl - MNPOAdOSbHbIE WU
nonepeyHble pebpa C COOTBETCTBYIOLWIMMM Yy4yacTkaMuM fMcTa HacTuna, obpasylowme TaBpoBble,
OBYTaBPOBbIE UMW LUBENEPHbIE ceYeHnst (pUcyHoK 14.2).
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PucyHok 14.2 - CxeMbl pacyeTHbIX CEYEHUI NNOCKMX 3NIEMEHTOB OPTOTPOMHbIX MAWT
14.8 PacueTt opTOTPOMHLIX NANT M UX SNIEMEHTOB Ha NPOYHOCTbL CriegyeT NPoOBOAUTbL B COOTBETCTBUM C
ykazaHmamn 9.2 n nonoxeruammu CI 128.13330.

14.9 Yctonumeoctb pebep OpTOTPOMHLIX NAWUT CreayeT NPoBepsiTb B COOTBETCTBMU C YKa3aHUAMMU
nogpasgena 7.5 CI 128.13330.2016.

14.10 [onyckaeTcsi obecneunBaTb YCTOMYMBOCTb pebep OpTOTPOMHbIX MNNUT  Has3Ha4YeHUeM
OTHOLLIEHMS UX TOJLUUHBI K LUMPUHE B COOTBETCTBUM C yKaszaHusMu nogpasgena 7.5 CIM 128.13330.2016.

14.11 LvpuHY y4acTKkOB Mexdy COCeQHMMM MpPOAOSIbHbIMM MOSIOCOBbIMM pebpamu cneayet
HasHayaTb MO ykasaHwsaM nogpasgena 7.5 CIT 128.13330.2016. lMpu 3TOM CxeMbl pacyeTHbIX CeYeHUN
crnepyeT NpUHUMaTh N0 PUCYHKY 14.2.

14.12 O6beguHeHne oTAenbHbIX Npodunen B KpynHopasMepHble KapTbl MyTEM CBapku B NPOAONbHOM
HanpasneHuy cnegyeT OCyLEeCTBATb TOMbKO B 3aBOACKMX YCINOBUSIX.

14.13 B c6opHO-CBApHbIX OPTOTPOMHbLIX MNMTaxX [AOSKHbI ObiTb NPedyCMOTpeHbl OpeHaxHble
OTBEpPCTMS ANs 0TBoAA aTMOCepHON Bnaru, BbiMosHsieMble B 3aBOACKMX YCIOBUSIX.

14.14 erﬂﬂeHVIe OPTOTPOMHbLIX MINT K KapKacy nNporyieTHOro CTpoeHua cnenyet OCyLWeCTBNATb
HenocpeacTBEeHHO Ha oonTax unmn ¢ UCNonb3oBaHNEM creynarnbHbIX KpaeBbIX rlpocbvmeﬁ.

14.15 Tlpy Hanuyum OPTOTPOMHOW NMMTbI, XECTKO CBA3blBalowen nosca 6Ganok wunu depm,
JonyckaeTcsl He ycTpamBaTb CBs3U, obecrneymBaroLLme XeCTKOCTb Kapkaca B FOPM3OHTaNbHOW MITOCKOCTMH,
€CI OHU He TPebyrTCH No YCrNoBUAM MOHTaXa.

15 PacueT newexogHbIX MOCTOB U3 arNllOMUHUEBbLIX CNJIaBOB Ha BbIHOCIINBOCTb

HacTosawun pasgen ncnonb3ykT Npu pacyeTe Ha BblHOCITMBOCTb KOHCprKLI,I/IVI newexoaHblX MOCTOB,
BbINOJTHEHHbIX NOJTHOCTbKO UIMN YaCTUYHO M3 almlliOMUHUEBLIX CMJlaBoB, €CIi 3TO NpeayCcMOTpeHO B 3adaHUn
Ha NpoeKTnpoBaHne.

B HacTosiem pa3gene yctaHOBJ1IE€EHbl OCHOBbI NMPOEKTUPOBAHUA MOCTOB M3 alllOMUHUEBDLIX CMNJi1aBOB,
OnAa KOTOopbIX npeaesibHbIM COCTOAHUNEM ABNAETCA MOMEHT O6pa3OBaHI/IF| TpeLWWH, BbI3BAaHHbIX YCTANOCTbIO.

HanbHenwas akcnnyaraumsi MOCTOB U3 antOMWHUEBBIX CM1aBOB C 06pa30BaBLUMMUCA YCTaNOCTHBIMMA
TpewmHammn He gonyckaetcs. [Npn obpasoBaHMM NOAOOHBIX TPELLMH TpebytoTCA OCTaHOBKa IKCnyataumm m
npoBefeHne MeponpuATUA MO YCTPaHEeHUI0 0Opas3oBaBLUMXCA TpewuH. B CBS3M C JaHHbIM MONOXEeHUeMm
TpebyeTcss nepuogmnyeckoe OCBUAETENbLCTBOBAHME KOHCTPYKUUA MOCTOB M3 antOMUHUEBLIX CMNaBOB Afs
BbISIBIIEHNs1 06pa30BaBLUMXCS YCTANOCTHbLIX TPELLVH.

15.1 OcHOBHbIe NONOXEeHUsA pacyeTa
15.1.1 O6Owme nonoxeHnsA
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KoHeuHas uenb pacquHoﬁ OUEHKN KOHCTPYKUMU OTHOCUTENbHO npeaernibHoro CoCToAHMA nNo
BbIHOCITMBOCTU COCTOUT B obecnevyeHun OTCYTCTBUA YCTAlIOCTHbIX TpeLWnH B HECYLMX KOHCTPYKUMAX B
Te4yeHne 3agaHHOro Cpoka CJ'Iy)K6bI MOCTa.

Cpe,D,HI/IM CTaHOapPTHbIM YMUCJITIOM UUMKIIOB B T€4YEeHUEe 3aaHHOro Ccpoka CJ'Iy)K6bI, B X04e BO34eNCTBUSA
KOTOPbIX B KOHCTPYKUUAX HE [OOJDKHO MPOUCXoaAuTb 06pa3OBaHMﬂ YCTanocCTHbIX TpEeWWuH, ecnn He

yCTaHOBMNEHO NHoe, siBnaeTca 2-10 6 umknos.

15.1.2 MeToAbl pacyeTa Ha BbIHOCIIMBOCTb

Pacuet KOHCprKLI,VIVI n3 antoMMHUEBBLIX CriaBoB OTHOCUTENbHOIO npeanesibHoro CoCToAHUA o
BbIHOCITMBOCTU MOXET OblTb OCHOBaH Ha OAHOM 13 cneaywuwmMx mMetoaos:

- obecneyeHne OTCYTCTBUS NOBPEXAEHUN B TeYeHWe 3adaHHOro cpoka cryxobl (15.1.3);

- pacuyerT, COﬂpOBO)l(D,aeMbIVI ncnblTaHNeEm, KOTOprVI MOXET ObITb npoeegeH npm Hegoctatov4HoOM
Konn4yecTtBe NCXOOHbIX AaHHbIX.

15.1.3 MeTop o6ecnevyeHNs OTCYTCTBUA NOBPEXAECHUN B Te4eHUe 3aAaHHOIo CpoKa CnyX6Obl

[daHHbIn MeTo4 OCHOBaH Ha BblMUCIEHWM MOBPEXAEHUS B NPOLECCe 3adaHHOro Cpoka CryxObl
KOHCTPYKLMM C UCMOMb30BaHNEM HWDKHEW OLLEeHKU CTaHAapTHOro npegena BbIHOCAMBOCTU W BEPXHEW OLLEHKN
yCTanocTHoW Harpy3ku. [laHHbIn meTog obecnevmBaeT OLEeHKY Cpoka Cry0bl Mpu YCTanoCTHbIX Harpy3kax B
3arnac npo4YHOCTH.

[MpoBOOAT aHaNM3 UCTOPUKN HarpyXeHusi, 3aKmnioyarLnncsa B nogcyete AEUCTBYIOLLMX HANPSXKEHU 1
COCTaBMEHUN CMEKTpa HanpsKeHWW B MOTEHUMANbHbIX MeCTax BO3HMKHOBEHMS TpewwuH. [aHHyio
MHGOPMAaLIMIO Ha OCHOBaHWUM pacyeTa NOBPEXAAaEeMOCTU UCMONb3YIOT ANsl OLEHKN pac4yeTHoro 6esonacHoro

cpoka cryx6bl T , KOTOpbI 3aTeM CPaBHMBAIOT C 3aAaHHLIM CPOKOM 77 :
I
Dy - (15.1)

Mpn pacyeTe no pAaHHoMy Metody obuwias noBpexgaemocTs [); ANst COBOKYMHOCTU LIMKIIOB
BbIYMCISETCA HA OCHOBE CyMMMpOBaHus MaliHepa kak cymma Ux Aorei noBpexaaeMocTyi no goopmyre

Ts =

=% g
D=2 N, (15.2)

M OOJDKHa yﬂOBJ'IeTBOpFlTb yCJ'IOBI/Il'O
Dy < Dy, £1, (15.3)

roe Dhm - npenenbHoOe 3HavyeHne noBpexnaemMocTu, B O6L|.LeM cnyvyae npnHMMaemoe paBHbIM 1,
1'\'.; s
LUMKIna, BblHnUcndagemMmad cornacHo Metoguke, anBeﬂeHHOl;l B 15.5.2.

1; - OONTTOBEYHOCTb, COOTBETCTBYIOLLAA HArpy>XeHut0 KOnn4ecTtBoM H; 3adaHHOro | - Buaa

15.1.4 MeToA pacueTa, CONpPOBOXAAeMOro UcnbiTaHUEM

[JaHHbIN MeToA UCMNONb3YHOT NPU OTCYTCTBUM HEOOXOAMMBIX AaHHbIX O Harpy3ke, AaHHbIX 06 OTBETHOM
peakuun, AaHHbIX 06 yCTanoCTHOW NPOYHOCTUM UMK AaHHbIX 06 obGpa3oBaHWMM TpPEewMH B CTaHdapTax wunu
MHbIX WCTOYHMKAxX, a Takke Ans OnNTUMM3auMu 3NIEMEHTOB KOHCTPYKUMW. PesynbTaTtbl UCMbITaHWUA
MCMONb3yOT BMECTO CTaHAAPTHbIX AaHHbIX TOMbKO MPW YCMOBUW, YTO WX MOMy4alOT U NPUMEHSIOT B
KOHTPONMPYEMbIX YCIOBUSIX.

15.2 YcTtanocTtHas Harpy3ka
15.2.1 OnpeageneHue ycTanoCTHON Harpy3Kku
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yCTaJ'IOCTHyI'O Harpysky onpegendrT Ha OCHOBaHWMM aHanm3a BCeX WUCTOYHUKOB MepeMeEeHHbIX
Hal'lpﬂ)l(eHI/IIZ B KOHCTPYKUUN.

Heobxoanmo pacCcMoTpEeTb cneayruimne NCTOYHUKN NePEMEHHOIo HanpAaXeHnd:
- Bp€MEHHbIE NOABWMXHbIE Harpy3Kku;
- Harpy3ku Bcneacrtesme BETPOBbIX U CEeNCMNYECKNX BO3OENCTBUN;

- OMHaMuMyeckasl peakumsi BCINEACTBME Pe30HaHCHbIX 3(EKTOB U OBMXKEHUS B 3aTPyOHEHHbIX
YCOBUSIX;

- TeMmnepaTtypHble UISMEHEHUA.

YCTanocTHylo Harpysky oOnpefensioT Ha OCHOBaHUM aHanm3a pacyeTHOro CreKkTpa Harpysok U
nogcyeTa UMKIOB, KOTOpPble YCTaHaBMUBAKT AMAnas3oH 3HAYeHW OnpeaerieHHOro AMHaMUYECKOro
Harpy>KeHnsi 1 KONMMYecTBO pa3 MOBTOPEHMWS KaX[4oro Auanas3oHa B TeYeHWEe pacHeTHOro cpoka CryxObl
koHcTpykumm (FTOCT 25.101).

PacueTHbI cnekTp Harpysku BbIBUpaloT C YCNOBUEM, YTO OH SIBNSAETCA BEPXHEN OLEHKOW Harpy3ok Ha
NPOTSXEHUN BCErO pacyYeTHOro Cpoka Crnyxobl.

Mpu oTcyTcTBUM HEoBXOoAMMbIX AaHHbIX O AWHAMWYECKOW Harpyske WCNonb3yloT AaHHble Ans
CYLLECTBYIOLLNX KOHCTPYKUMI, MOABEPXKEHHbBIX aHaNOMMYHbIM Harpy3kam, Uim nony4aroT X B XOA4E HaTYPHbIX
HabnaeHU 3a KOHCTPYKUMSMUW aHaNoOrMYHOro HasHaveHus (npunoxexuve B).

YcTaHoBReHWe cnekTpa HanpshKeHW OT YCTanoCTHOW Harpyskv ¢ NepemMeHHON aMnnuTyaon npoBoasT
MeTOZIOM onpefeneHust MocnefoBaTeNnbHOCTM YObIBaOLMX NO pa3Maxy HanpsKeHWn LUmKnoB (pUcyHku 15.1
n B.2 npunoxeHuns B).

B obwem Cliy4dae CnekTp Harpy3okKk W, KakK pe3yribTaT, Bbl3blBa€MbIX MU Hal'lpﬂ)KGHI/Iﬁ ABINAETCA
npegMeToM 3agaHua Ha NpoekTunpoBaHue.

"T.a m

ny Nz N L. Nin

MpumeyaHune - OBo3HaveHus cM. B pasgene 4.
PucyHok 15.1 - PacyeTHbI CReKTp aMnnnTy HanpsbkeHUn oT AEeNCTBYIOLLMX Harpy3oK
15.2.2 KoachbpuumeHTbl HAAEXKHOCTU K YCTaNOCTHLIM Harpy3kam

Mpyv HEQOCTATOYHOM AOCTOBEPHOCTU 3HAYEHWI YCTanoCTHOM Harpy3ku Iy , MOMy4YeHHbIX B
cooTBeTCTBUM C ycroeusmu 1521, ana onpegeneHuss pacyeTHou Harpysku [p; K Harpyske

F iy npuMeHsIoT koathULIMEHT Haf@XHOCTU Yy :

Fra=FexYrr, (15.4)
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rae ¥ Fr - KO3(PPUUMEHT HAAEXKHOCTU AN YCTanoCTHbIX Harpysok (Tabnuua 15.1).
Tabnuua 15.1

KonnyectBo cTaHgapTHbIX , o

. npuv KONu4YecTBe CTaHA4apTHbIX OTKMOHEHWUA OT Hero NPOrHo3npyemMor
OTKNIOHEHMIA OT CPEAHErD Y Ff Npy KONMYecTBe CTaHaap OTKIOHE OT CpefHero NpPorHo3nupyemoro

NpOrHo3npyemoro KoJim4yecTBa LUMKIOB HArpyskum

3HaueHusi Harpyskn K p Ky=0 Ky=2

0 1,5 1,4

1 1,3 1,2

2 1,1 1,0

15.3 MaTepuanb! ANA 3NIeMeHTOB KOHCTPYKLUUIA U BUAbl COeAUHEHUN

MonoxeHus HacTosiwero nogpasgena MpUMEHMMbI K MaTepuanaMm [fetanen W 3NeMEHTOB
KOHCTPYKLMIA MOCTOB U3 antOMWHUEBbLIX CM1aBoOB, NpMBEAEHHbIM B 8.2.

B HacToswem cBoae npaBun pacCMOTPEHbl creayoLme Buabl COEOUHEHUA 3NIEMEHTOB KOHCTPYKLMIA:

- aproHofyrosas cBapka (NnaBsLLMMCS 3NEeKTPOAOM B MHEPTHOM rase 1 BOb(pamMoBbIM 3M1EKTPOAOM
B MHEPTHOM rase);

- CBapKa TpeHMeM C nepemMeLLvBaHnem;

- COEMHEHNs Ha CTanbHbIX U antoMUHUEBLIX BonTax.

15.4 AHann3 HanpsiXKeHHOro COCTOAHUA

15.4.1 O6wume nonoxeHus

AHanu3 HanpsXKEHHOro COCTOSAHMSA KOHCTPYKLUUA ANS ero AOCTOBEPHOWN OLEHKM cnedyeT npoBoAuTb C
MOMOLLUBbIO  KOMMbIOTEPHbIX ~ METOAOB  aHanuM3a, B  YaCcTHOCTM  METOAOM  KOHEYHO-3MEeMEHTHOro
mMogenupoBaHus. PyyHown pacyeT gonyckaeTcs TONbKO Ans NpeaBapuTeribHOM OLEHKM BO3HMKAKLWUX B
KOHCTPYKLMAX YCUITUIA U NepeMeLLeHUn.

MeTog aHanu3a BbIGMpaloT ¢ ycnoBuem obecrnevyeHus TOYHOW NpPeaBapUTENIbHON OLIEHKM peakuumu
YMpYroro HanpshKeHUs KOHCTPYKUUM OT 3a4aHHOro YCTanoCTHOrO BO3OENCTBMS, Tak 4YToObl onpegensanucb

MaKkCumarlsibHble 1 MUHUMarllbHbl€ 3Ha4YeHUA HanpaXeHnda B UCTOPUN Harpy>xxeHu4.

Ynpyrasa mogenb, ucnonb3yemasi Ons aHanu3a, AOMKHA Y4YuTbiBaTb BO3MOXHbIE OUHaMUYecKue
appekTbl OT 4ENCTBYIOLUX Harpy3oK.

B cratuyecku HeonpedenuMbIX KOHCTPYKLUMAX MiacTuyeckoe nepepacnpeneneHne ycunuin mexay
anemMeHTamu He JonyckaeTcs.

15.4.2 Tunbl HaNps>KeHUN

JdonycTumo ncnonb3oBaTth ABa PasnmyHbIX TUMA HaNPSKEHWNIA:
- HOMMHarnbHbIE HAMPSKEHUS;

- 9 hEKTMBHbIE HANPSXKEHUS.

HomuHanbHble HANPSPKEHUS UCMONb3YHOT HEMOCPEACTBEHHO AN OLEHKU MECT TpeliMHoobpa3oBaHus
B MPOCTbIX 3MeMEHTax U COEAMHEHUSIX, BXOAALLMX B rpynnbl anemeHToB (B.3 npunoxeHus B).

HomuHanbHble HanpskeHns B MecTe BO3HUKHOBEHWS TPELLMH BbIYMCIISIIOT, KakK OCEBbIe HanpsikeHus 1
HanpsKeHUst MpU CABWIe, Ha OCHOBe 3(h(heKTOB OCEeBOro BO3AEWCTBUS, U3rMba, caBura U KpyyeHus B
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paccmaTpmBaeMoM Cce4vYeHnn, Uncnosb3yA HMHeVIHO-pryFMe cBoucTBa cevyeHus 6es yyeTa 3d)(beKTOB
KOHLUEHTpaunmn Haﬂpﬂ)KeHVlﬁ.

3q3(*)eKTMBHbIe Hanps>XeHna Kncnosib3yroT BMEeCTO HOMUHallbHbIX Hal'lpﬂ)KEHVIﬁ, ecnm MecCcTo
noTeHuunanbHOro TpeLLI,VIH006pa3OBaHVIFI HaxoguTcst BOMM3N OOQHOW WM HECKOMNbKUX 30H reoMeTpun4ecKnx
KOHLEHTPATOPOB Haﬂpﬂ)l(eHVlVI, ad UMEHHO!

- 06LLme n3MeHeHUss popMbl MONEPEYHOrO CEYEHUS NIEMEHTA;

- o6LMe N3MEHEHNS KECTKOCTN BONM3M NONEPEYHOrO CEYEHUS SNEMEHTA;

- KOHCTPYKTMBHbIE OCOBEHHOCTU rpynn 3fIEMEHTOB;

- 9bhEeKTbI HENMMHENHOIO MOMEPEYHOro M3rnda B afieMeHTax, COCTABIEHHbIX N3 TOHKMUX MACTUH.

MepeuncneHHble reomeTpuyeckme 3@EKTbl KOHLEHTPaUUM HaMpPsPKEHUA YYUTLIBAIOT C MOMOLLbIO
koadppuumenta K, onpenensiemoro kak TeOpETUHECKUN KOIPMULMEHT KOHLEHTPALMM HAMPSHKEHWS Ans
NUHeHo-yNpyroro matepuana.

O heEKTMBHBIE HANPSXKEHMS NOyYatoT NyTeM:

- YMHOXEHWS1 HOMWHAIbHbIX HamnpsKEHUA Ha COOTBETCTBYIOLUME TeopeTudyeckme KoagULNEHTI
KOHLeHTpauuu ynpyrux HanpsbkeHuin KB 3aBUCMMOCTU OT MecTa BO3HWKHOBEHMS TPewuH M Tuna nons

HanpsHKeHU, Nony4YyaemblX Ha OCHOBAHMWU KINACCUYECKUX PELUEHUIA COMPOTUBIEHUS MaTepuarnoB U Teopun
yRpyrocTu;

- KOHEe4YHO-3N1leMeHTHOro moaennpoBaHuA Hal'lpﬂ)KeHO-,lJ,e(*)OpMI/IpOBaHHOFO COCTOAHUA mccnep,yemoﬁ
30HbI C Ucnofib3oBaHnem geTtarnbHOro pa36v|eH|/|;| 30Hbl Ha KOHEYHbI€ 3NIeMeHTbl COOTBETCTBYOLLNX TUMOB.

15.4.3 PacyeTHble BeNM4YUHbI HanpsXXeHus

HoMunHanbHble 3HadYeHuss amMnnuTyAdbl LMKNa W CpefHero HanpskeHus uukna onpeaensoT no
dhopmynam:

Ol —

= max min =3

O, = 2 s Om = y (15.5)

rAe © Smin -
BPEMEHHbIX Harpy3ok.
Pac4yeTHyto adhdeKkTMBHYIO amMnnnTyay Lukna G:, npy UCNonb30BaHNN KOIMPULIMEHTA KOHLIEHTpaLUn

max MakcumMmalibHOeE N MUHUMalibHO€ HOMWHAarbHblE€ HaMps>XXeHUA UuKia OT NMOCTOAHHbIX U

K (cm. 15.4.2) onpegenstoT no ¢opmyne

r
o, =0.K,. (15.6)
3a pacyeTHble 3Ha4deHusa Hal'lpﬂ)KeHl/IIZ, ncnosfib3dyemMmblX AnA OUEeHKU BbIHOCIMBOCTU, MNPUHUMAKOT

3hheKTMBHbIE 3HAYEHNSt aMMNUTYAbl LMKna, cooTeeTcTBylowme N, =2-1 0° LuKnam.

15.5 [laHHbIe NO CONPOTUBIIEHUIO YCTaNOCTU U rpynnbl 3NeMeHToB
15.5.1 'pynnbl anemeHTOB

15.5.1.1 OOLwme nonoxeHus

I'IpOBepKa BbIHOCJITMBOCTN OCHOBaHa Ha COrnocTaBlieHUn C BenU4YMHaMu conpoTuBIEHNA YyCTanoctTu
paga CctaHOapTU30BaAHHLIX rpynn 3J1eMeHTOB. prnna ONIeMEeHTOB MOXeT BKI4aTb OAHY WITM HECKOJ1bKO
4YacTo NpuUMeHAeMbIX U KﬂaCCMCbMU,VIpyeMbIX ANIEMEHTOB KOHCTPYKUUW. prnnbl ANeMeHTOB onpenenarnTcA

WX CTaHOapTHbIM MPEeaenom BbiHOCIMBOCTU npu N=2:10 © LMKNOB HarpyXeHus M COOTBETCTBYILLEN
BEMWYMHOI NoKasaTens CTeneHn pacHeTHom kpusoi ycranoctn logo, —log N v gomxHbl cooTBeTcTBOBaTH

NOMOXEHNAM, YCTaHOBIEHHbIM B 15.5.2.
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K CbaKTOpaM, OKa3blBawWMM BIMAHNE HA BKIKOYMEHWE AeTann KOHCTPYKUMKM B rpynnbl 3J1€MEHTOB,
OTHOCATCA:

- reomeTpuyeckas hopma getanu KOHCTPYKLUW;

- HanpaBreHne NepeMeHHOro Hanps>KeHss OTHOCUTENBHO AeTanmn KOHCTPYKUMU;

- OXugaemoe MecTopacnosioXeHe nepBoHavanbHOW TPELLMHbI B AeTany KOHCTPYKLUN.
YcTanocTHas NpoYHOCTb 3aBMCUT OT creayowmnx dakTopos:

- bopma nsgenus;

- Matepwman (3a UCKNIYEHNEM CBapPOYHOro);

- METOZ M3roTOBMNEHUS;

- YpOBEeHb KayecTBa (B OTHOLLEHMWN CBAPHbIX LUBOB Y COCTOSIHWS KPOMOK);

- TMN COEaNHEHNS;

- KO3 PULUMEHT acUMMETPUM LUKNa.

15.5.1.2 KaTteropuv anemMeHToB KOHCTPYKLUU

OneMeHTbl KOHCTPYKLUMKM MOXHO pasgenvTb Ha criedytolmne Tpyu OCHOBHbIE KaTeropuu:
- NPOCTbIe 3NeMEHTHI;

- CBapHbl€ 3NIEMEHTbI;

- bonToBble COeANHEHNS.

15.5.2 [laHHbI€ NO yCTarnoCTHOW NPOYHOCTH

O606LweHHas kpueas ycTanocTHomn npouHoctn logo, —log N npuseneHa Ha pucyHke 15.2. Kpusas

YyCTanocTHOW NPOYHOCTW NpeAcTaBneHa cpefHen NUHWEN 3a BbIYETOM [BYX CTaHOAPTHbLIX OTKMOHEHUWA OT
3KCNepuMeHTarbHbIX AaHHbIX.

loga, |\
*
*
Y
1
iy
T
Op
1
) mz
2 m_i L5 0
Ne Np N,
1 1 1

1
10* 10° 10° 107 10° 10°
logh
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G ,- aMnnuTyaa umkna; N - YUCMOo LMKIOB HarpyeHusi; G- Npeaen BbiHocnueocTv npu 2:-10 6 yuknax
(0. =0G_| Npy cUMMETPUYHOM UnKne p=-1); G- Nnpeaen BbIHOCNMBOCTU Npu 5-10 6 yuknax; Gy -
npeaen nospexaaemoctu (10 8 yuknos)

PucyHok 15.2 - Kpuas yctanoctHoit npouHoctn logo, —log N

PacueTHas Kpusas yctanoctu B npegenax 5-10 4-5-10 0 uuknos onpeaensietca no dopmyrne

7 iy
N;=2.10° ==
i [[Z]J i (15.7)
PacueTHas Kpusas yctanoctu B npegenax 5-10 ©-5-108 uuknos onpegensietca no dopmyrne
7 1Y 7 ﬂ
N,=5- loﬁ[iJ -[ij’"‘ (15.8)
[Z] 5)

roe N; - oxugaemoe KONMMYECTBO LMKIOB 4O pa3pyLLUEHUs NPU 3a4aHHOM BUAE LMKNa;

Z - hakTnyecknit KoapULMEHT HAAEXKHOCTH MO BEIHOCIIMBOCTY NPU 3a4aHHOM BUAE LMKNa;
[Z] - ronyckaemblin KOADULMEHT HAAEKHOCTU MO BbIHOCIIMBOCTMU;

my, m, =ny +2- napameTpbl HaKIOHA Y4acTKOB KPWBOW yCTanoCTHOW npovHocTn (Tabnuubl B.1,
B.3 npunoxeHus B).

15.5.3 PacyeT Ha BLIHOCNMBOCTb C Y4€eTOM BMAaa LUUKna

B obwem crnyyae, a Takke Ans HeknaccuULUPOBaAHHbIX 3NEMEHTOB 3HadeHue aKTUYecKoro
koadhpmLMeHTa HageXXHOCTM MO BbIHOCITMBOCTUW NPKW NPOM3BONbHOM BUAE LiMKINa COCTaBUT

- G_| G—i O'_]
/:G = 5 = —
Uu + Gmwo GHKU + D—mwo G(J[KU g ﬁ] . (15.9)
?s
[na rpynn snemeHToB hakTUYeCKnin KOSPMULNEHT HAAEXHOCTU MO BbIHOCINBOCTMU:
G,
Zg=—7Ct—
%[Hw“ J : (15.10)
Ps
g Ot
O (15.11)
_ 2('5_| —0Op
Yo =— 5o , (15.12)
_ 91
Vo o5 (15.13)
e 1—#
ST 4 (5.14)

roe - KoapuUMeHT acuMMeTpUmM LuKna;

G,, Oy, O, - HOMUHAMbHOE U 3(h(EKTUBHOE 3HAYEHUS aMNNMTYAbl U CPEAHEro HaNPsKeHUs LMKna

a ’
npy aCUMMETPUYHOM LIUKIE C 3aAaHHbIM KO3 (MDULMEHTOM acCUMMeTPUN - ;
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K - TeopeTnyeckuii KO3 ULMEHT KOHLEHTPALIMI HANPSXKEHWIA;

O_;, Og- npepenbl BbHOCIMBOCTU Mpu 2-10 6 LMknax HarpyxeHWsi ¢ MOCTOSHHOW amMIUTYAOV

UMKNa HanpsbkeHu ans cummetpuyHoro ( p =-1) u nynecupywowero ( p =0) uuknos (tabnuua B.2
npunoxexus B);

G., 040,5- NPeAenbHbIE amMnnuTyabl UKna Ans rpynn aneMeHToB npu 2:10 6 uuknax Harpyxenus
ans cummeTpudHoro ( p =-1) n acummetpuyHoro ( p» =0,5) uuknoB HanpsbkeHun (tabnuupl B.1, B.3

npunoxexus B);

O - BPOEMEHHOE COMPOTUBIEHNE;
\J - yrnoeon ko3 puLMeHT gnarpammel NpeaenbHbIX amnnuTya;
(P - YrNnoBomn KO3 MOULIMEHT aCUMMETPUYHOTO LUKna.

B cnyyae oTpuuaTtenbHbIX 3HaYEHWUI CpeaHero HanpskeHns G, <0 B BbipaxeHun (15.9) ncnonbsyoT

abconioTHoe aHadeHne |O,,|.

Npaduuyecknin cnocob onpepeneHnst akTudeckoro KoadduUMeHTa HaOeXHOCTM MO BbIHOCIIMBOCTU
npusegeH B B.1 npunoxeHus B.

3HaveHue gonyckaemoro KoadunumneHTa HagexHoCTM No BbIHOCITMBOCTM OonpeaensoT no gopmyne

[Z]1="Yury - Vsr, (15.15)

rae ¥ uf - K03 PULIMEHT HAAEXHOCTM MO Ka4YeCTBY U3rOTOBIIEHNS KOHCTPYKUMIA (Tabnuua 15.2);

Y §f - KOA(PULMEHT HALEKHOCTM MO KaYecTBy coeanHeHui (Tabnmua 15.3).

Tabnuua 15.2

Cnocob n3rotoBrneHus R
Y Mf

[MpokaTHble 1 NpeccoBaHHbIE CEYEHUS 1,0
ABTOMaTU3NPOBaHHas pe3ka M3 NiucTa ¢ (hpe3epoBKON KPOMOK U pa3BepTKOM OTBEPCTUN 1.1
ABTOMaTU3MpOBaHHas pe3ka u3 nucra 6e3 06paboTkM KPOMOK 1 OTBEPCTUN 1,2-1,3
XONogHOrHyTbIE CeYeHns U3 niucTa 1,5
Tabnuua 15.3

Cnocob coeanHeHus Ysr
CBapka TpeHVeM C nepemMeLlInBaHNEM 1,1
AproHogyrosas noriyaBTomaTmMyeckas cBapka B cpefie MHEepPTHOrO rasa 1,3
Py4yHas aproHogyroBasi cBapka 1,5
CoeauHeHne Ha BbICOKOMPOYHbLIX BOMNTax C KOHTPONIEM YCUIMUS 3aTSKKU 1,2
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He ponyckaeTca npeBbllieHNe 3PMEKTUBHLIMU HAMPSHKEHUAMU  3HAYEHU, COOTBETCTBYIOLLUX
JONroBEeYHOCTU MeHblue 5105  uuknos.

Mpy acMMMeETPUYHBIX UMKNax HeoOXOAMMO BbINOMHUTB NpPoOBEPKY HenpeBbIleHNA MakCuMalibHbIM
pacyeTHbIM HanpsXXeHuem ApYyrnx pacyeTHbIX BenuuuH npefenbHoro COCTOAHUA And  arnemMeHTa
KOHCTPYKUWMWN, B HaCTHOCTU npenerna Teky4yecTu:

!
Omax =04z t O, SOT. (15.16)

max

3HaueHuns npepernos TeKy4ectu G, NPOYHOCTU G, NpeaesioB BbIHOCINBOCTN NPU CUMMETPUYHOM

G_| U nynbcupylowem Gg UMKNax Ons pekoMeHOyemblX MapoK artoMUHMEBLIX CMiaBoB NPUBELEHbl B
Tabnuue B.2 npunoxeHus B.

3HayeHns  npefdenbHbIX — aMnnUTyd  HOPMarbHbIX — HanpsbkeHWd  Ans rpynn  3reMeHToB
G 40,5 NpyBeaeHsl B Tabnuuax B.1, B.3 npunoxeHus B. [lJaHHble 3Ha4eHUs COOTBETCTBYIOT KO3DMPULNEHTY

acuMmeTpumn umkna HanpshxkeHun =0,5 ((ps=0,333).

Ana nonyyeHus 3HayYeHus npegenbHOW aMmnnuTyabl O, NpU CUMMETPUYHOM uukne ( p =-1) ans

KOHKPETHOW rpynnbl 9MEMEHTOB B LENSX ero MCNonb30BaHWS Afs pacyeToB Mpu MNpPOM3BOSNbLHOM BuAe
acMMMETPUYHOrOo Lukna HanpshkeHun (15.10) npUMEHSIOT BbipaXeHne

]
('5‘_1 :G(![),S l+—6 :Ga(],S(] +3IIIU‘) . (1517)
o

15.6 NpoBepka Ha ycTanocTb CTanbHbIX KAHATOB, BaHT BUCAYMX MOCTOB U COEAUHEHUN Ha
BbICOKONPOYHbIX 6onTax

lMpoBepKy Ha ycTanocTb CTaslbHbIX KAHATOB, BAHT BUCAYMX MOCTOB 1 COEOUHEHUI HA BbICOKOMPOUYHbIX
6onTax cnegyet BbINONHATL cornacHo CI1 35.13330.

16 MpoBepKa KOHCTPYKLMIA Ha XKUBYYECTb (Nporpeccupytollee oopyLieHue)
16.1 O6wme nonoxeHus

YO0OBNETBOPEHME KPUTEPUSAM XMBYYECTM npeanonaraeT coxpaHeHue (MOMHOCTbI WM YacTU4HO)
PYHKUMOHAmMbHBIX CBOWCTB KOHCTPYKUMW MOCME MOBPEXAEHUS - paspylleHus wunm oTkasa B paboTte
OTOENbHbIX KOHCTPYKTUBHBIX anemeHToB. CooTBeTcTBYOWME TpeboBaHua cogepxatca B [1, ctates 7] m [1,
ctatbs 16, NyHKT 6].

Takne nospexaneHna B OCHOBHOM BO3HUKAKOT B pe3yribTate aBapvu7|. I'IpM 3TOM HEOOXOAMMO UCXOAUTb
M3 cnegyrowmx NOSNOXXEHUNA:

a) aBapusi Henpefckasyema, Tak Kak 3apaHee HEeBO3MOXHO MpeackasaTb MeCTO W XapakTep
(cueHapuin) aBapuu;

©0) aBapusa HensbexHa, Tak Kak UCKIIOYUTb BO3MOXHOCTbL aBapumn NOJSTIHOCTbIO HEBO3MOXHO;

B) 4ONYCTMMO UCXOAWTb M3 MpUHLUMNA "eAMHUYHOrO" 0TKasa, Tak kak npakTnyecku noboe obpylueHne
HauMHaeTcsl ¢ pa3pyLLeHUsi ogHoro (NepBOro) anemMeHTa, garnee oHo nNMbo 3aTyxaeT B criydyae obecneyeHus
XKMBYYECTM KOHCTPYKUMW, NMBO pasBvBaeTcsl naBUMHOOGPa3HO A0 MOMHOrO OOpYLUEHUSI (KUBYYECTb He
obecneyeHa).

16.2 YKvBy4ecTb HecyLlel KOHCTPyKUuMM obecneymBaeTcsl 3a CYET rnepepacnpefernieHns ycunum ot
NMOBPEXAEHHbIX NIEMEHTOB Ha cocedHue, yueneBLime BO BpeEMs aBapum.

PacueTHass cxema HecylMx KOHCTPYKUMIA Mpyv MNpPOBEPKE Ha KMBYYeCTb B MOAABMSIOLLEM
GOMbLUMHCTBE ClyYaeB AOMMKHA MMETb NMPOCTPAHCTBEHHbIN XapakTep U BKIYaTb B Ce0s, MO BO3MOXKHOCTH,
BCE OCHOBHble W BCMOMOratesfibHble 3feMeHTbl (Hanpumep, CBsA3M), CMNOCOOHble  BOCMPUHSATHL
AOMOSHUTENbHbIE YCUIWS, BO3HUKAIOLLME NPU OTKase ftoboro 04HOro M3 HeCyLLIMX SNIEMEHTOB.
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16.3 Ha paHHeM 3Tane npoekTupoBaHWs elle npu BbiBOpe KOHCTPYKTUBHOW CXEMbl COOPYXEHUS Y
CeYeHN ee KOHCTPYKTUBHbIX 3NeMeHTOB Heobxoaumo npeaycmaTpmBaTb COOTBETCTBYIOLLEee AybnvpoBaHme
B nx pabore.

16.4 Mpu npoBepKke Ha XXMBYYECTb M3MEHSATCS TpeboBaHMS K HECYLLEMY KapKacy COOPYXXeHWs Mo
CpaBHEHUIO C HayarnbHbIMK TpeboBaHMsMW. OCHOBHBIM SIBNSieTC obGecrneyeHne 3Bakyauun M3 aBapuiiHOM
30Hbl Ntogeir M 0cobo LEHHOrO WM onacHoro o6opydoBaHWs, MOCMEe Yero 3JKchiyaTauusi COOPYKEHUS
[A0IMKHa GbITh 3anpeLleHa BnoTh [0 NOSIHOMO ero BOCCTAHOBIIEHNS.

16.5 YuutbiBas Many BepOATHOCTb coBnaaeHuA pacHYeTHbIX BeJIMYMH BPEeMEHHbIX Harpy3ok C
MOMEHTOM HacTynneHua asapuun, nNpu NpoBepKe Ha XMBY4YECTb clnenyeT yYUTbiBaTb TOJIbKO HOpMaTuBHbIE
3Ha4eHnA NOCTOAHHbIX, BPE€MEHHbIX N KPaTKOBPEMEHHbIX Harpy3ok.

16.6 B kayecTBe kpuTepusi HecyLlen cnocobHOCTM Npy obecnevyeHnmn XnBy4ecTun crnegyeTt NnpMHUMaThb
OOCTUWXEHNEe MaKCcumarnbHOW nnactuyeckon aedopmaumm npu paspylieHum matepuana ¢ KoaPuuneHTom
0,8.

16.7 Otkas B paboTe OTOENbHOrO KOHCTPYKTMBHOTO 3rieMeHTa npeacTaenser  coboi
GbiCTpONpPOTEKAOWMIA NPOLECC BO BPEMEHW, MOYTU MIHOBEHHbIW, 4YTO MNPUBOAUT K BO3HWUKHOBEHWIO
AVHaMUYECKNX SIBINeHNI B paboTe BCei KOHCTPYKLNM.

16.8 T[lpoBepka Ha XMBy4YeCTb MpeAcTaBnsieT cOOOM pelleHMe OMHAMUMYECKOW 3ajayn B
KOHCTPYKTMBHOWN, (PMU3NYECKM N reoMeTpuyecKn HernmnHenHon noctaHoBke. KOHCTPYKTMBHAs HENWHENHOCTb
Bblpa)XaeTcs B W3MEHEHUW pacyeTHOM CXeMbl OT WUCXOOHOW [0 noBpexaeHHoW. duamdeckas u
reoMeTpuyeckas HeMMHENHOCTb 0BycrnoBneHa pasHuuen B TpeboBaHNSAX U KpUTEPUSX K pacHeTy UCXOOHOW
KOHCTPYKLMM U NOBPEXAEHHON.

16.9 TMOMMMO 4YWNCTO TEXHUYECKUX TMPUYMH OTKA30B OTAEMbHbIX KOHCTPYKTMBHBLIX 3IEMEHTOB
BO3MOXXHbl HEKOHCTPYKTUBHbIE MPUYMHBI OTKa30B, HaNpyMep TeppopuUcTMYeckne akTel U Ap. B cBsA3u ¢ atum
Heobxo4MMOo NpedycMaTpuBaTh OpraHU3aLnoHHbIE MEePONPUATUS MO MUHUMM3ALIMM BO3MOXKHOCTEW OTKa30B
HEKOHCTPYKTMBHOIO XapakTepa, Hanpumep 3aliuta KOHCTPYKLMWIA, oXpaHa, 1 T.n.

16.10 lNpoBepKy Ha XMBYYECTb CreAyeT BbIMOMHATL B COOTBETCTBUU C YCMOBUSMU, BXOOALLMMU B
3afjaHne Ha NPOoEeKTUPOBaHUE, KOTOPbIE AOIMKHbI COAepXKaTh:

- OCHOBHble TPeOOBaHNS K NOBPEXAEHHOW KOHCTPYKLNY;
- Harpy3Kku 1 nx pacyeTHble KOMOVHaLMW;

- XapaKTepUCTUKN MeXaHUYeCcKoro noBeaeHns BbIopaHHbIX KOHCTPYKLMOHHBIX MaTepuaroB BnioTb A0
paspyLLeHus;

- KPUTEPUN BLIMOSTHEHUS YCITOBUIN XUBYYECTH;

- OpraHM3auUnoHHbIE MEPONPUATUS MO 06eCneYeHNI0 XNBYYECTU KOHCTPYKLNN.
17 MpoTuBonoXxapHbIie TpeboBaHUA

17.1 O6wme nonoxeHusn

Mpn npoeKkTMpoBaHMM MOCTOB U3 arloMWHUEBbLIX CMMNaBoB HeobXoAMMO pPyKOBOACTBOBATLCS
TpebosaHuamu [2], CM 128.13330, CM 2.13130, CM 4.13130, FOCT P 53293 n FOCT 30403.

17.2 B HeobxoOuMbIX cryyasix npedenbl OrHeCTOMKOCTM HECYLUMX alitoMUHUEBBLIX KOHCTPYKLMMA
MOCTOB crieyeT onpefensaTb No pesdyribTaTaM OrHEBbIX UCMbITaHUIA. B oTAenbHbIX Criyyasix AonyckaeTcs Ux
onpeaerneHne pacHeTHbIM NyTeMm.

17.3 TlpumeHeHne cpeacTB OrHesalwuTbl criegyeT OCYLWeCTBASATb B COOTBETCTBMM C MNPOEKTOM
orHe3awmTtbl o FOCT P 21.1101.

17.4 [Onsa 3awmTbl KOHCTPYKUMW M3 antoMUHUEBBLIX CMfaBoOB OT BO34EWCTBUA OFHA cregyet

MUcnonb3oBaTb TEXHOMOrMM WM MaTepuansbl, OONYLEHHbIE K MCMOMb30BaHUIO B MNOPsSiAKE, YCTAHOBMEHHOM
OencTByOLLMM 3akoHo4aTenbCcTBOM Poccunckon ®enepaumn.
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MpunoxeHue A

dusnyeckme xapakTepMcTUKM antoMUHUEBbIX CNJ1aBOB
Tabnuua A.1

XapakTepucTukm 3HaueHus

Mopaynb ynpyroctu E, MINa, npu TemnepaType:

-70°C 0,735:105
oT -40°C po +50°C 0,700-105
+100°C 0,640-10 5

Mopgynb casura G, MlMa, npu Temneparype:

-70°C 0,274-105
oT -40°C fo +50°C 0,265:105
+100°C 0,255:103
KoahdpmumeHT nonepeydHon gecdopmauunm (MyacconHa) 0,3

KoathpmumeHT nnHenHoro paclumpenmsa (o, npu Temnepatype ot -70°C go +100°C 0,24-10 —4

CpenHee 3HaueHve NnoTHocTU P, kr/m 3 2700

MpumevaHne - [N NpoOMEXyTOYHbIX 3HAYeHU TemnepaTtypbl 3HaveHus E n G cnepyeT onpefensitb
TNNHENHOW MHTEPNOnAUMeENn.

Mpunoxexne b
KoadcbmumeHTbl ycTOMUMBOCTH ANA CTEPXKHEN U Banok
B.1 KoadhpmumeHTbl yCTONYMBOCTU LIEHTPaNbHO CXaTbIX CTepPXXHen

B tabnuue B.1 nokasaHbl cxembl cedeHunid, Ans KoTopbix B Tabnuuax b.2 n 6.3 npuBeaeHbl 3HaueHus
KoadhpuumeHta ¢ .

Tabnuua B.1

Twvn cevyeHus Tabnuua

O6o3Ha4eHne dopma

1 b.2

|
)
%%

S
PRFTH

L]
1
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2 | | B.3
JE ]
| |
Tabnuua b.2
M'mbkocTb KoahdpuumeHT P Ans sanemMeHToB 13 antoMUHUEBBIX CriaBoB MapoK
3MeMeHToB AO1TM AMuM AO31T, AMr2M A31T5 AO31T1, | 1925, 1915T
A A031T4 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 B.3
mbkocTb KoachduumeHnTsbl P ans snemMeHTOB U3 antoMUHUEBBIX CNIIaBOB Mapok
3rNeMeHToB A1TM AMuM AO31T, AMr2m AO31T5 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 KoadpuumeHTbl ycTOnumBocTM (P n3rnbaemMbix 351EMEHTOB

B.2.1 KoadpuumeHT @ Ana pacyeTa Ha YCTOWYMBOCTb M3rnbaembliX 3MEeMEeHTOB [BYTaBPOBOTO,

TaBpOBOro u WBeNJ1IepHoro ceyeHnmn cnenyet onpenendatb B 3aBUCMMOCTU OT paCCTaHOBKU cBA3En,
packpennarLwmnx cxKaTbli nosic, Buaa Harpy3kn m mMecta ee npunoxeHus. |_|pl/l 9TOM npepgnofiaraeTcad, 4To

Harpyska AelCTBYeT B MockocTn HamGonbluein xectkoctn (/> 1), a onopHble cevennsi 3akpenneHsl ot
GOKOBBIX CMeLLEeHWIt 1 NoBopoTa.

6.2.2 [Ona 6anki [OBYTaBpOBOrO CEYEHUS C [OBYMS OCAMU CUMMETPUM AN  onpefeneHus
koadbduumeHTa Py, HEOBXOAUMO BbIYUCIINTL KOSMDULIMEHT (P MO hopmyne

.
I.[ h)E
St P
o) i L) R (5.1)

roe - KOSd)(*)VILI,VIeHT, BblYMCNSAEMbIA COrNacHoO Tpe6OBaHVIFIM HaCTOALLEro rnpunoxXeHud,

fe;-— pacyeTHas gnvHa 6anku unu KoHconu, onpegensemMas cornacHo TpebosaHuam 9.3.4.1;

h - nonHasa BbiCOTa CeYEeHUs.

B.2.3 3HaueHne koadpuumeHta Y B dopmyne (b.1) cnegyet BblumcnAaTe no dopmynam Tabnuy,
b.4-6.6 B 3aBMCMMOCTM OT KOMM4YeCTBa 3aKpenneHWn cxaToro nosica, Buaa Harpyskm U MecTa ee
NPUNOXEHWs, a TaKkke OT NnapameTpa (., PaBHOrO:

a) 4N NPECCOBaHHbIX ABYTaBPOB:

(5.2)

roe 1, =0,422h;-ff3 - MOMEHT MHEpLMM CeYeHWsi Npu CBOBOAHOM KpydeHuu (3oecb b, f; - wumpuHa u
TOMLMHA COOTBETCTBEHHO MPSIMOYrOSIbHUKOB, 06pasyioLLnxX CeveHwe).
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Mpy HanMuMK yToNLEHMI KPYrnoro ceveHms (6yneb):

D
I, =042% b3 + n>
I3 z).'ﬁ' n 32

roe D - pnameTp 6ynb6;
n - yucno 6ynbb B ceveHuy;

©) ona cBapHbix AOBYTaBpOBbiXx 6anok npu OTCYTCTBUM OTOOPTOBOK, YTOMWEHMMA MO Kpasm u
3HauYMTenbHbIX YTOMLWEHWI B yriax napaMeTp oLcneayet onpeaenstb no gopmyne

a=28

5 2
‘r"c;f'r__f 1+ ar’
(5.3)

3
hby bty )

roe Ansi CBapHbIX U NPeccoBaHHbIX ABYTaBPOBLIX Ganok:
Ly, bf— TOMLWMHA U LUMPUHA COOTBETCTBEHHO nosica barnku;

h - paccTosiHMe mexay oCsMu NOSICOB;

OnA COCTaBHbIX KnenaHbiX ABYTaBPOBbIX ©anok:

I)«- - CyMMapHasa TonuwnHa nmcToB nodca un FOpVI3OHT8]'IbHOI7I MOJIKN NOACHOIO yroJsika,

bf- LnprHa JTIMCTOB MNOACa;

h- pacCcToAaHne Mexay oCAMU NakeToB MNOACHbLIX JTNCTOB;

o = 0,5h - cymma BbICOTbI BepTMKanbHOW MOMKU MOACHOrO Yyronka C TOMWMHOW naketa
rOPU30OHTarbHbIX NINCTOB;

t- CyMMapHasa ToJNwmnHa CTEHKU N BEPTUKarbHbIX NOJIOK NOACHbIX YrOJIKOB.

3HaveHune koapduumenTa @pB hopmyne (9.21) cnegyeT npyHUMATL:
-npu @ > 0,667 @5 =0,5+0,25¢,;

- npn @ < 0,667 ©; =@ ANA anioOMUHUEBLIX CMNABOB BCEX MapokK, ykasaHHbIX B Tabnuue 8.3, 3a

nckniodeHmem AMr3H2, AA31T1 n AO31T5, u @ =@ Ho He Gonee 1,0 - ANS antOMUHUEBBLIX CMMaBOB
mMapok AMr3H2, A031T1 n AQ31T5.

B6.2.4 [ns pa3pe3Holn Ganku OBYTaBPOBOro CEYEHWUsi C OAHOW OCbi0 cMMMeTpun (pucyHok B.1) ans
onpegeneHnsa koaduumerTa Qg crneayeT BblYUCNINTL KOIPMULNEHTHI (i1 (P4, NO chopMyram:

I, 2Chh E

o =141ly-= Cj L
I, I R, (5.4)
L

gty 20 E
1. [&. R, (B.5)
v =26[(0.57, +B,)* +¢* +(0.57, +B,)], (.6)
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rae C - koadhpuumeHT, 3aBUCALLMIA OT BUA@ HArpy3kv U NpUHUMaeMblii no Tabnuue b.7;

hy, hy - pasmepbl, ykasaHHble Ha pucyHke b.1;

_ Y

p = h - OTHOCUTEJIbHaA KoopanHaTta TOYKU NPpUoXeHnAa Harpy3km co CBOMM 3HaAKOM (CM. PUCYHOK

b

B.1);

B, =[0,43 - 0,065(%]- J(2n—-1)
, 3

/
|
Hn=
30ecCb 'rl +1!2 , rae !1, fz - MOMEHTblI MHEPUUN CXKaToro U pactAHyTOro nodAcoB COOTBETCTBEHHO

OTHOCUTEJIbHO OCU CUMMETPUN CeHeHUs;

2
=t i g0ar, L
I\ 1 W)

¥y v

3gecb ;- MOMEHT MHepUUM Npu KpyyYeHun (cM. o6o3HaveHus k popmyne (B.2)).

¥
ly - b1 -
“\-.F [ . !
[ — T —
= | o
LT,
} Fx - T X
= 8 ;
[ - |* -
|P £
=]
1
ror — eI
lE ||:|2 |
vl

L.T. - MONTOXXEHNE LEeHTPa TSHKEeCTU cedeHunst; P - BHELLEHTPEHHO NPUNOXeHHas NpoAosibHas cuna B TOYKe C
koopAuHaTon ¥,
PucyHok B.1 - Cxema ABYTaBpoBOro ceyeHusi ¢ OAHOM OCbH0 CUMMETPUM
3HadveHue koadbuumnerHta Yy B popmyne (9.21) cnegyeT NnpuHUMaATh:

npu @, < 0,667 @ =0y;

n l—-n
@y =¢[0,5+ 0,25{— + )]
AN antoMUHNUS BCEX MapOK, YKa3aHHbIX B Tabnuue 8.3, 3a uckntodennem AMr3H2, A31T1 n AO31T5, anga
KOTOPbIX (P, CrieayeT BbluncnaTh no cdopmyne (6.5) v npuHmumats He Gonee 1,0.

B6.2.5 YcTonumBocTb 6anok LWBENNEPHOro CeYeHust crieqyeT MNpPoBepsATb Tak Xe, Kak M anga Ganok
OBYTaBPOBOIrO CEYeHUs, Npu 3TOM crnegyet o Bblumcnate no dopmyne (b.2), HawgeHHble 3HayeHus

(P, yMHOXaTb Ha 0,7.
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3nauenus [, f},, I, B hopmynax (B.1) n (B.2) cnegyeT npuHUMaTh, Kak Ans LWBENepa.

Tabnuua b.4
KoadhcomumeHT KoadppuumeHt
o
Ansa 6anok 6e3 3akpenneHus B nponeTe npu HaNV4yMKM He MeHee ABYX
npu cocpefoTOYEHHOMN npw paBHOMeEpPHO NPOMEXYTOYHbIX 3aKpenneHumn
Harpy3ke, NPUIOXEHHON K | pacnpegeneHHON Harpyske, | BEpXHEro nosica, Aenswmux nponeT Ha
nosicy MPUMOXEHHOW K Mosicy paBHble YacTu, HE3aBUCUMO OT MecTa
NPUNOXEHNS Harpy3Kkn
BEPXHEMY HUXKHEMY BEPXHEMY HUXKHEMY
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 2,17 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
Bua Harpysku MecTo npunoxeHusa Harpyskm KoadpdpumumeHt
CocpepnoTtodeHHasda B cepeavHe nponeta (He3aBUCUMO Y= 1‘75%
OT YPOBHS MPUMOXEHMUS)
CocpefoTtoyeHHas B yeTBepTU NponeTa K BEpXHEMY v = L1y,
nosicy
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PaBHOMepHO pacnpegeneHHasi No BEpXHeMy nosicy

CocpepoTtoyeHHas B yeTBepTu nponeTa K HWKHeMY v = 1,6y
nosicy 1
PaBHOMepHO pacnpeneneHHas no HWKHeMy nosicy y=1 %‘l"l

Mpumevanme - 3geck sHaveHne \|f| crnedyeT npuHUMaTh no rpadpe 6 Tabnuubl b.4.

Tabnuua b.6
KoadhdpmumeHt KoacbdumumeHT Y npu Harpyske, NPUMIOXKEHHON K Nosicy
BEpPXHEMY HUXHEMY
4 0,875 3,640
6 1,120 3,745
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
Tabnvua b.7
Bug Harpysku YucTbin n3rnd PaBHOMepHO CocpepoTtoyeHHas MoMeHT Ha ogHOM
pacnpefeneHHas cuna B cepeamHe KOHLe 6anku
Harpy3ska nponeta
Koacpcpuument 1,12 1,35 1,75

B.3 KoadpuumeHTbl yCTONYMBOCTU BHELLEHTPEHHO CXaTbIX U CXKaTO-U30rHYThIX 3IEMEHTOB

Tabnuua 6.8
YcnosHas 3
rMBKOCTh 3nauenmns (@, - 107 npu npuBeEHHOM OTHOCUTENLHOM 3KCLIEHTPUCUTETE M pf
% 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
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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
55 303 287 276 265 257 248 242 235 225 215 202
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
OkoH4aHue Tabnuupsl 5.8
YcnosHast 3
TMGBKOCTS BHauenus (@, - 107 npu npuBeseHHOM OTHOCUTENBHOM BKCLIEHTPUCUTETE Mpp

% 2,0 25 3,0 4,0 5,0 6,0 7,0 8,0 9,0 10,0
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 90
55 185 172 160 140 125 115 105 97 90 85
6,0 166 155 145 128 115 106 97 90 85 80
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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

Mpumeyanwne - 3HaudeHus (pe cnenyet npuHMMaThb He Bbllle 3HavYeHun Q.

Tabnuua 6.9
YcnoBHasd 3
MBKOCTb 3HaueHua @, -107 npn npuBegeHHOM OTHOCUTENBLHOM SKCLIEHTPUCUTETE Mgy

X 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 1,0 1,2 1,5
0,5 950 888 825 755 718 660 635 605 540 495 436
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
3,56 565 507 467 432 410 385 365 350 321 297 270
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
5,0 353 328 309 293 280 268 257 249 233 219 202
5,5 300 282 267 256 245 237 228 222 208 197 183
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

OkoH4YaHue Tabnuubl 5.9

YcnoBHas 3 | 03 o
rMBKOCTL HaveHnsa @, - npy NPMBEAEHHOM OTHOCUTENbHOM JKCUeHTpucuteTe Mgy
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% 2,0 25 3,0 4,0 5,0 6.0 7,0 8,0 9,0 10,0
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
Mpumeyanue - 3HadveHns O, cneayeT NPUHUMATL He Bbille 3HaveHun P .

Tabnuua .10

Tun | Cxema ceyeHUss U IKCLEeHTpUcUTeT Ay 3HayeHusa T, Npu
cevye e

] Ay
HUA

0zh=s =5
01=m, <5 5 <m, <20 0lgm, =5 | S<m,=20
1 1,0
2 0,85
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3 0.75+0,02 7 0,85
(1]
4 *— - 1.35-0,05m,)— 0,01(5 -2, ) L 1,1
Ha mI t (’ H me) » ': me) ’
_(ij_l J:_g*%_ =025
| [
A _
5 |4, Lf IO'SAx". Ay 0.25|  (1,45-0,05m,)-001(5—m, )R 1,2
el R @I
Aw'_ | 5
m AT, i 054,71 054,
Z1<p15
h
0,5 (1,75 0,1, ) —0,02(5— 3, ) 1,25
21| (19001, ) - 0,02(6—m,) A 14-0,02 % 1,3
0
6 '4!\ - 15[ 0.3(5— . )y f ] ub
st e 215015
A E "
7 |7 'rﬁ 5 '_"j_| Il - M501-0,8a /&)
[ B = —
; i %50.15 L
8 B ! F 10,25 (0,75-0,05m,)—0,01(5— 2, ) A 1,0
r | ]
L\ I@I |
0sa, | S
0,5 (0,5-0,1m3,)— 0,02(5 -z, ) . 1,0
=1 | (0,25-0,15m,)—0,03(5—m, )1 1,0
0
9 T T I 0,5 |  1,25-0,05m,)— 0,01(5— s, )1 1,0
0,54 e Lw ) © i ’ e i e
TSR
el ad L
f
=1, (15— 0,Tm, )~ 0,02(5 -2, ) A 1,0
0
10 A T—m[ 0,5 1,4
054, |
0254, !
1,0 1,6—0,01(5—m, ) 1,6 1.35+0,05%, 1,6
2,0 1,8—0,02(5—;?@9)1 1,8 1,3+0,1m, 1,8
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11 Arh_ | ma's'&f! ﬂ:-[ | m] TE}I 0,5 l,45+0,04m€ 1,65 l,45+0,04m€ 1,65

1,0 18+0,12m, 2,4 1,8+0,12m, 2,4
1,5 2,0+0,25m, + 0,14 - - -
2,0 3,040,25m, + 0,14 - - -

MpumevaHns

1 Ona TmnoB ceyeHwnn 5-7 npu nogcyeTe 3HaYeHWUN Afwa nrowanb BepTUKarbHbIX 3rIEMEHTOB MOSIOK He cneayer
yuuTbiBaTh.

2 [ins TMNOB ceveHuit 6 1 7 3Ha4eHNs 1 ;CrneayeT NpUHUMaTh PaBHLIMU 3HAYEHUAM 1), AN TUNa 5 NPy TexX Xe 3Ha4eHnAX

Apid,.

Tabnuua B.11

Onopbl MOMEHTOB

1 3HaveHve mgj‘ npu mq}",l , paBHOM
0,1 05 (10| 1,5 2,0 3,0 40 (50| 7,0 10,0 | 20,0
d==1,0 10,10 | 0,30 |0,68]| 1,12 | 1,60 | 2,62 | 3,55 |4,55| 6,50 | 9,40 |19,40

uy (O
9y,

2 010 (0,17 |0,39| 0,68 | 1,03 | 1,80 | 2,75 |3,72| 5,65 | 8,60 | 18,50

3 |00 | 0,10 |0,22| 0,36 | 0,55 [ 1,17 | 1,95 |2,77| 4,60 | 7,40 |17,20

4 | 010 | 0,10 (0,10| 0,18 | 0,30 | 0,57 | 1,03 |1,78| 3,35 | 590 |15,40

5 | 0,10 | 0,10 |0,10{ 0,10 | 0,15 | 0,23 | 0,48 |0,95( 2,18 | 4,40 |13,40

6 | 0,10 | 0,10 |0,10| 0,10 | 0,10 { 0,15 | 0,18 |0,40| 1,25 | 3,00 | 11,40

7 |00 | 0,10 |0,10| 0,10 | 0,10 | 0,10 | 0,10 |0,10| 0,50 [ 1,70 | 9,50

a=-0.5 11010 | 0,31 |0,68] 1,12 | 1,60 | 2,62 | 3,55 |4,55| 6,50 | 9,40 |19,40

2 1010 | 0,22 |0,46| 0,73 | 1,05 | 1,88 | 2,75 |3,72| 5,65 | 8,60 | 18,50

3 |00 | 0,17 |0,38] 0,58 | 0,80 [ 1,33 | 2,00 |2,77| 4,60 | 7,40 |17,20

4 1010 | 0,14 |0,32| 0,49 | 0,66 | 1,05 | 1,52 |2,22| 3,50 | 590 |15,40

50,10 | 0,10 |0,26| 0,41 | 0,57 [ 0,95 | 1,38 |1,80| 2,95 | 4,70 | 13,40
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6 | 0,10 | 0,16 |0,28| 0,40 | 0,52 | 0,95 | 1,25 |1,60| 2,50 | 4,00 | 11,50

7 10,10 | 0,22 |0,32| 0,42 | 0,55 [ 0,95 | 1,10 |1,35| 2,20 | 3,50 | 10,80

§=0 1 010|032 [0,70| 1,12 | 1,60 | 2,62 | 2,55 |4,55| 6,50 | 9,40 |19,40
M, IN .
2

2 |00 | 0,28 |060] 090 | 1,28 | 1,96 | 2,75 |3,72| 565 | 840 |18,50

3 1010|027 |055| 084|115 | 1,75 | 2,43 |3,17| 480 | 7.40 [17,20

4 1010|026 |052] 078 | 1,10 | 1,60 | 2,20 |2,83| 4,00 | 630 |15,40

5 | 010 | 0,25 |0,52] 0,78 | 1,10 | 1,55 | 2,10 |2,78| 3,85 | 590 |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 | 010 | 0,32 |0,52]| 0,78 | 1,10 | 1,55 | 1,90 |2,60| 3,75 | 550 13,00

§=0,5 1 | 0,10 | 0,40 [0,80| 1,23 | 1,68 | 2,62 | 3,55 [4,55| 6,50 | 9,10 |19,40

2 10,10 | 0,40 |0,78] 1,20 | 1,60 [ 2,30 | 3,15 |4,10| 5,85 | 8,60 | 18,50

3 | 010 | 0,40 |0, 77| 1,17 | 1,55 | 2,30 | 3,10 |3,90( 5,55 | 8,13 |18,00

4 1010 | 040 (0,75 1,13 | 1,55 | 2,30 | 3,05 |3,80( 5,30 | 7,60 |17,50

50,10 | 0,40 |0,75]| 1,10 | 1,55 | 2,30 | 3,00 |3,80| 5,30 | 7,60 |17,00

6 | 0,170 | 0,40 |0,75]| 1,10 | 1,50 | 2,30 | 3,00 |3,80| 5,30 | 7,60 | 16,50

7 | 0,10 | 0,40 |0,75( 1,10 | 1,40 | 2,30 | 3,00 |3,80( 5,30 | 7,60 |16,00

MprmeyaHme - #af 1 onpenensioT no hopmyrne

My A M,
AT AR

MNpunoxexne B
PacyeTbl Ha BbIHOCIIUBOCTb

B.1 Npacdhnyeckoe npeacrasneHune koachdunumeHTa HageXXHOCTU MO BbIHOCIIMBOCTU

ZU- dakTU4eCcKnin KoIPUUMEHT HaAOEXHOCTU MO BLIHOCNMBOCTM MPWU 3aJaHHOM BuAe uukna p,

COOTBETCTBYIOLMIA BblpaxeHuto (15.9), ero 3HauyeHue rpacdumyeckm MOXeT ObITb OnpeaeneHo mnyTem
NOCTPOEHMS Anarpamm npefernbHbIX aMnnnTy Ha pucyHkax B.1 n B.2 B Buae oTHoLeHUS

OB
Z, =——
a OA

63



A - pabouas Touka (G, , ©,,) NpW 3aaaHHOM ; B - npeaenbHoe nomnoxeHue paboyein ToukM npu

3aJaHHOM p
PucyHok B.1 - lnarpamma npegenbHbIX amnnntya

o o

|
4

PucyHok B.2 - [lnarpamma npefernbHbIX amnnuTy, ucnons3yemast npu oTCyTCTBUN AaHHbIX N0 Gy
B.2 MeTop onpepeneHus nocnefoBaTefibHOCTU YObIBaKOLWMX NO pa3mMaxy HanpsikeHUM LUUKIToB

L O, B, War 1.

YcTaHaBnuBaeTcs ncropusa
N3MeHeHunsa HanmeeHvuZ n
HaxXoANTCA MaKCUMarbHbIN

kB

<
<
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F LWar 2.

i Y4acTok UICTOpWU N3MEHEHUS
/ HanpsbkeHWn cnesa OT Nnuka

Y ’ B casuraetcs snpaso,
fooh i To4ykn C 1 A coeguHsatoTca

War 3.

A Han6onbLlumnii pasmax Lmkna
A0y aBnAeTcs 0CHOBHBIM
LIMKIOM

Ay

61 min

=
w

A o, LWar 4.

Mepexon k crieqytoLiemy
nuky B4 n ycranosnenme
crnegylowiero pasmaxa uukna
1"1‘;'32

LWar 5.

[anee pencrteue
noBToOpsieTcs A0
3aBepLleHns Bcen
nocrnenoBaTenbHOCTU
LIMKNOB

PucyHok B.3 - YcTtaHoBneHve nocneaoBaTenbHOCTY YObIBAOWNX NO pa3Maxy HanpsbkeHUn LUKNoB
B.3 N'pynnbl anemeHTOB
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Tabnuua B.1
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Howmep Cxema aneMeHTa 1 pacrnornoxeHue XapaktepucTtuka anemeHTa | 'pynna | lNMpegenbHas m
ane- pacyeTHOro ceveHus ane- amnnuTyga ]
MeHTa MEHTOB Ga0.5, MMa
1 a .~ a) OcHoBHoW meTann ¢ 1 1915T - 50 7
—~ - NPOKaTHbIMY UK
- obpaboTaHHbIMU
- MexaHU4eCcKuM nyTem
a .~ == |KpomKamm
A035T1 - 38
15654M - 34
2 1915T - 44
6) To xe, C KpoMKamu, A35T1 - 34
obpe3aHHbIMX MaLLMHHOM 15654M - 32
peskoun
2 OcHoBHol meTann ¢
obpaboTaHHbIMK
MEeXaHU4eCKUM NyTem
KpomKamu, npu pagunyce
nepexoga, Mm:
100 < p <200 3 1915T - 40 7
AO35T1 - 32
15654M - 30
30<p <100 4 Bce cnnasbl - | 4
28
P <30 6 Bce cnnaBbl - | 3,4
18
3 0 OcHoBHoM meTann Bo 4 28 4
e OPUKLMOHHBIX COEAUHEHNAX
T e
FeiP
L
e/ 2
g ¥
ey
[ (Fee a; P
e
[ -
ra
T




OcHoBHoOM MeTann B
6onToBoMm (6onThl kNacca
TOYHOCTU A) COeAMHEHUM B
CEeYeHNsX No OTBEPCTHUIO:

a) npuv NapHbIX Haknagkax

28

6) Npy OQHOCTOPOHHMX
Haknagkax

25

dacoHKku, NpuBapeHHble
BCTbIK UMW B TaBp K CTEHKaMm
1 nosicam 6arok, a Takke K
anemeHTam epm npu

o <45°

18

3.4

@ -

CTbikoBOW HeobpaboTaHHbIN
LLIOB; Harpyska
nepneHauKynspHa LBY;
CTbIKyeMble 3M1eMeHTbI
OANHAKOBOro pasmepa:

a) NonHbIM NpoBap

20

4,3

6) HemonHbIN NpoBap

10

3,4

OcHoBHoOI MeTann B MecTe
nepexoaa K CTbIKOBOMY LLBY
CO CHATBIM MeXaHN4YeCKUM
Crnocobom ycuneHmem LBa:
npv CTbIKOBaHWUMU
3MEeMEHTOB OAUHAKOBOW
TOMNLWMHBI U LUNPUHBI

28

Csapka nMcToBoro
arnemeHTa Ha noaknagHoM
nncte (Harpyska
nepneHanKynapHa cesapHoMy
wsy)

67
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4
|

il

CBapka npokaTHbIX
npodunewn BCTbIK:

a) ABYXCTOPOHHWUIA CBapHOM
LIoB

©) OAHOCTOPOHHMI CBapHON
LioB

18

16

3.4

10

El

L

CBapHble ceyeHust
[OBYTaBpPOBOro, TaBPOBOIO U
OpYyrvx TUNOB, CBapeHHbIe
HenpepbIBHLIMU
NPOAONbHLIMM LUBaMU NpU
OENCTBUM yCUNUSI BOOSb OCK
wea

20

4,3

11

OcHoBHOM MeTann co
BCnomMmorartesribHbIM
3IfIEMEHTOM,
npuKpenneHHbIM
NpoaosbHLIMU LUBAMU, NPK
o

a) po 45°

18

6) 90°

10

3.4

12

. “\

LLL) i) by oy
mm mm mm I T

O6pbIB NnosicHoro nucta 6e3
MexaHu4eckomn obpaboTkm
nonepeyHoro (1o60Boro)
wea

10

4,3

13

—r—r—

[ NNTE

PacoHku NPAMOYronbHOM
dopmbl, NpMBapeHHble
BCTbIK N B TaBp K
3nemMeHTaM KOHCTPYKLIA
6e3 MmexaHn4eckomn
0bpaboTkM nepexopa ot
dacoHKu K anemeHTy

10

3.4

14

|6 |a
T

— - - _

IIIII|

|6 |a

OcHoBHOW MeTann B
CoeVHEHUAX:
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a) ¢ cpnaHroBbIMK LWBaMK (B 11 7
MecTax nepexoga ot
3neMeHTa K KoHuam
hnaHroBbIX LLUBOB)

6) conaHrosbIMuK 1 10 9
no6oebIMY LLBaAMKU

15 OcHoBHou meTann Tpy6bl
pacTsHyTOro packoca npu
OTHOLLEHWNMN TOMNLMHBI K
Hapy>XHOMy anameTpy

Tpy6bI Nosica

a) t,,/d, >1/14 10 9

6) /20 =, id, <114 | 11 7

i

16 OcHoBHol meTann TpyObl
pacTsHyTOro packoca npu
OTHOLUEHWM AMaMETPOB

packoca 1 nodca
d,/d,, =0,4-0,7
OTHOLLUEHUU TONLWWUHBLI K

Hapy>XHOMy JnameTpy
nosica:

n=4a-a0"

a) t,,/d,, >1/14 9 10

6) 1/20<t,,/d,, <1/14 10 9

m/

B) 1/35<¢,,/d,,<1/20 L 7

my

Tabnuua B.2

MapameTp cnnasa Mpeaens! BbHOCINBOCTM G_y, G, TeKy4eCTM G-, BPEMEHHOE COMPOTUBNEHME

OpR ., Mlla, ana cnnasos Mapok

1915T AN35T1 15654M

100 65 55

150 105 90

240 205 180

360 320 270

Tabnuua B.3
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anzpw}llg:?% MpenenbHble amnnutyasl O 40,5, MMa, Ans cnnasos Mapok
1915T AN35T1 15654M

1 50 38 34
2 44 34 32
® 40 32 30
4 28*

5 25+

6 20*

7 18*

8 16*

9 10*

10 9*

11 7%

* Obwue 3HaveHusa anga cnnasoB mapok 1915T, AII35T1, 15654M.

Mpunoxexue I
PacueTbl no npeaensHOM HecyLen cnocobHOCTH
.1 O6wme nonoxeHus
Mpu npoBepke Hecyllel CNOCOOHOCTM HEOOXOAUMO WMCMOMNb30BaTb MPOCTPAHCTBEHHYIO pacyeTHYH
CXeMy MOCTa, BKIOYAIOLWY0 BCE OCHOBHblE W BCMNOMOraTenibHble KOHCTPYKTMBHbIE 3feMeHTbl (CBA3M,

pacrnopKu, OMOpPHbIE 3NEMEHTbLI U Np.).

MpoBepKy BbIMNOMHSOT HA OCHOBaHUN BblpaXeHus

gt}

|

Y= cr > [n{l , (r1)

roe Y- peseps Hecyluen crnocobHOCTU MOCTa;

P.. - npefenbHasi BeNnuunHa BeKTOpa Harpys3ok (npeaenbHas Hecyllasi CnocoBHOCTb, pUcyHok IM.1);

P. - Bektop Harpy3ok C KOMMOHEHTaMu, COOTBETCTBYHOLUMMM PacCYETHON KOMOMHALMKU Harpysok
MPUIOXEHHbIX K MOCTY (COBCTBEHHBIN BEC, NOMNe3Has Harpyska, CHer, BeTep 1 T.4.);

[v] - xpuTepwin ponyctumocTy okcnnyaTauuum MoOCTa MpY Cry4aHOM MPEBbILEHUN PacYeTHbIX
Harpysok, 3Ha4yeH1e KOTOPOoro Npy BO3MOXHOCTU BO3HUKHOBEHWS NOAOBHbLIX CUTYaLMIn JOMKHO coaepXKaTbest

B 3aJaHnN Ha NpoeKkTupoBaHue.

.2 3aBUCMMOCTb NepemMeLLeHn OT BEKTOpPa Harpy3oK
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MpacnK 3aBMCMMOCTM MaKCUMasbHbIX MepemMeLleHnin (NIMHENHbIX UK yrnoBbiX) MocTa J(P) ot

BEKTOpA NPUMNOXEHHBLIX Harpy3ok BMMOTb 4O MCYEpnaHWs Hecyllen cnocobHOCTM (paspyLleHus) npuseneH
Ha pucyHke [".1.

3(P)

8(P,)

|
A\
ol

o
o
o

PucyHok I'.1 - 'pacmk paboTbl MocTa
30ecb BONU3M TOYKM b BLIMOMHAETCS KPUTEPUA UCHEpPNaHMSA HecCyLLel CnocobHOCTW, Korga Maromy

NpUpaLLEeHnto apryMeHTa p COOTBETCTBYET Hecopa3MepHo GorbLuoe npupalleHve yHKUMn & .

Mpadpmk, NoAoGHbIVM NpeacTaBneHHOMY Ha pucyHke .1, nonyyaeTcs B pe3ynbTarte pelleHns MeTogom
KOHEYHbIX 3NeMEeHTOB 3a[a4yn O HanpsikeHHO-0edOPMUPOBAHHOM COCTOSIHUM MOCTa C MPOCTPaHCTBEHHOW
pac4YeTHOW CXeMOW B reoMeTpU4eckn n n3n4eckn HenMHENHOM NOCTaHOBKE.

.3 NMpoBepkKa XXecTKocTn

MpoBepKy XeCTKOCTU BIMOJIHAT Mo dhopmMyrie

1ad(P) <A, (r2)

roe v,- KOS(*)(*)I/ILI,I/IeHT HaOe>XXHOCTU Mo OTBETCTBEHHOCTHU,

ﬁn- BEKTOP HOPMAaTUBHbIX Harpy3ok (Cm. pucyHok IM.1);

8(}3:,)- Hambonbluee NepemMeLLeHne 0T HOPMaTUBHBIX Harpy3okK (CM. pucyHok I.1);

A - NpefernbHasg BenvynHa nepemMeLleHns, onpegensaoLlas BO3MOXHOCTbL HOPMarnbHOW aKkcnyartaumm
KOHCTPYKLMMW, YCTaHABMMBAETCA COrnacHo nyHkram 5.42-5.48 CI1 35.13330.2011.

.4 NMpoBepka NnpoYHOCTU

OpHoBpeMeHHO C npeACcTaBfeHHbIM rpauKOM HemnUuHEeWMHbI pacyeT AaeT MHOoOpMauuwo o
HanpsKeHHO-Ae(OPMUPOBAHHOM COCTOSIHUM BCEX KOHCTPYKTUBHbLIX 3remMeHTOB. Kputeprem BbINOMHEHUS
nepBou rpynnbl NpeaenbHbIX COCTOSAHWUIA NO NPOYHOCTU crnyxat BolpaxeHus (I1.3) n (.4).

[nsa cTepXHeBbIX 9N1EMEHTOB:
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O max T
i T 2 max < |
"Ryte MRy, (r3)

TA€ Oax VM Tmax - MAKCUMarbHble HOpMaribHOe U KacaTernbHOe HanpsKeHUsi B KOHCTPYKTUBHbIX aeMeHTax
OT HeGnaronpusTHON KOMGMHALIMN PaCYETHBIX Harpy3okK;

R, n R, - pacuyeTHble COMPOTMBIEHWS MaTepuarna HopmarbHble MO mfpedeny TekyyecTu W
KacaTenbHble COOTBETCTBEHHO;

YaW Ye- KOSCp(*)VILI,I/IeHTbI HaOEeXHOCTU No OTBETCTBEHHOCTU U ycnosvu7| pa60TbI COOTBETCTBEHHO.

Ins nnockux, o6OoNIoYeYHbIX U MacCHBHBIX KOHCTPYKTMBHBLIX 3/1EMEHTOB MakcuMarbHOE 3HayeHue
NPUBEAEHHOTO  HanpsiKeHust (Gllpﬂﬂ')max He [O/KHO MpeBbllaTb pPacyYeTHOE COMPOTUBIIEHME C
COOTBETCTBYHOLNMM KOIDPULMEHTAMMN HAOEKHOCTU:

_ 2 2 2 Y
(GHPHB )mﬂ.\' = \jo-x + G_‘F - U.}'Gy + 31:.(1-‘ S " Ye . (r_4)
n

.5 NpoBepka nnacTuyeckux gecgopmaumm

B nokanbHbIX 30HaX C KOHUEHTpauMen HamnpsikeHWW MOryT MOsiBUTbCH nnactuyeckue gedopmauumu.
MakcumanbHasa BenuyvMHa npyBedeHHbIX gedopmMauun (EHPHB).MXB 3TMX MeCcTax He OOSKHa MpeBblaTb
1,5%, a »MeHHo:

2 3
(EIIPHB )max = V/E +8 — €, 8 +4 <1 5% (F.5)

.6 OueHka kayecTBa Bbl60pa KOHCprKTMBHOVI CXeMbl

OueHka kayecTBa BblbOpa OCyWECTBNAETCH MNPW  HanMMuuMM  anbTepHaTVBHbIX  BapuaHTOB
KOHCTPYKTMBHOW CXEMbl COOPYXEHWS!, pacCMaTpuUBaeMbIX B X0e NPOEKTUPOBAHNS.

Kputeprem kavectBa Bblbopa SIBNSETCS MakCUMasribHOE YUCIIOBOE 3HAYeHWe pesepBa HecyLuen
CNOCOBHOCTU Y KOHKPETHOW KOHCTPYKTMBHOW CXEMbI U3 pacCMaTpUBaeMbIX BApUaHTOB.

Mpunoxexne [
Oco6eHHOCTN KOHEYHO-3NIEMEHTHOIO MoAEeNUPOBaHUA
0.1 MocTpoeHne KOHEYHO-3aNEMEHTHOW MOAENM 3aBUCUT OT TUMa pellaeMon 3agayu, a UMEHHO:

1) onpefeneHve HanpsxeHHO-AePOPMNPOBAHHOIO COCTOSIHUSI KOHCTPYKLIMIA MOCTa B COOTBETCTBUM C
TpebGoBaHUAMN NpeaenbHbIX COCTOSIHWIA MO HECYLLEN CMOCOBHOCTH M 3KCMIyaTaunoOHHbIM KavyecTBaMm;

2) onpeaeneHne HanpsiKeHHo-A4edOpPMUPOBAHHOMO COCTOSIHUS B OTAENbHbIX TOYKaX KOHCTPYKTUBHbIX
9/IEMEHTOB WM Y3fI0B MOCTOB ANS1 BbIMOMHEHUS AeTarbHbIX M YTOYHEHHbLIX MPOBEPOK, Hanpumep Ha
BbIHOCIIMBOCTb, MECTHYIO YCTOMYMBOCTb, MUCKaXKeHWe (OpM MOMEepPeYHbIX CeYEeHU KOHCTPYKTUBHBLIX
3/1EMEHTOB, Pa3BUTUE NNACTUYECKUX AedopMaLMii B fIoKarnbHbIX 30HaX C KOHLEHTpaumen HanpskeHui, ans
OUeHKM paboTbl COEAMHUTENbHbLIX 31EMEHTOB (CBapHbIX LWBOB, GONTOB, 3aKNenok M T.4.), 0COGeHHocTen
HanpsiKeHHO-Ae(OPMUPOBAHHOIO COCTOSIHWS B OMOPHbIX Y3rax v T.M.

0.1.1 MNpu peweHnn 3agay Tuna 1-ro Tuna TpebyeTcs NOCTPOEHWe MPOCTPaHCTBEHHOW pacveTHON
CXEeMbl, BKITHOYAOLLEN, N0 BO3MOXHOCTW, BCE OCHOBHbIE M BCMOMOraTesSibHble KOHCTPYKTMBHbIE 31EMEHTHI
MOCTa - puUrenu, KOfOHHbI, HAaCTUMbl MPOe3XKeN YacTu, CBA3N U T.4. BO3MOXHO 3HauUMTENbHOE KONMYECTBO
TaKuX KOHCTPYKTMBHbIX SIIEMEHTOB.

0.1.2 lMpu peweHun 3agad 2-ro Tuna TpebyeTca aeTanbHOE reomMeTpuyeckoe MNocTpoeHne
KOHCTPYKTMBHbBIX W Y3MOBbIX 3reMeHToB. B 3TOoM cnyyae KOHEYHO-3MEeMEHTHOe MOoAenMpoBaHue
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HeobxoOMMO BbINOMHATE C MPUMEHEeHUEeM OOBbeMHbIX, 0BO0MOYEUHbIX, MMOCKUX, MeMOpaHHbIX U ApYrux
KOHEYHbIX anemeHToB. [lpy 3aToM JonyckaeTca NPUMEHATb PacCMOTPEHME OTAENbHOro KOHCTPYKTMBHOIMO
anemMeHTa, y3na nubo cparmeHTa ¢ rpaHUYHbIMY YCIIOBUAMMU, NOMYYEHHBIMU U3 PELLEHNS COOTBETCTBYIOLLEN
3agayu 1-ro Tmna.

Bbipeska parmMeHTa OCYLLUECTBIISIETCA CEYEeHUsIMM, OTCTOSILLMMM OT PacyYeTHOW TOYKM (Hanpumep,
LieHTpa KOHCTPYKTUBHOIO Y35ia) Ha paccTosiHMe He MEHEee MSATU BbICOT CEYEHMsl pa3pe3aeMoro CTEPXKHEBOIO
anemeHTa.

3arem pelwalT COOTBETCTBYIOLLYIO IOKanbHyl 3agady And  BbIPe3aHHOr0  KOHCTPYKTMBHOIO
parmeHTa. [py KOPPEKTHOM MOAEMNMPOBAHUW U YCNOBUM JIMHENHOTO pPOCTa BHYTPEHHMX YCUNUA B
KOHCTPYKUMM MO rpaHuuam dparMeHTa pesynbTaTbl pelleHus fokanbHOW 3ajavv 2-ro Tuna He OyayT
NPOTMBOPEYMTL PELLEHNIO COOTBETCTBYHOLLEN 3aaaym 1-ro Tvna.

0.1.3 [Ons nerkux MeTannmMyecknx TOHKOCTEHHbIX KOHCTPYKUUIM Takoe COOTBETCTBUE MOXET
HapywaTtbcs. B 3Tom cnyyae HeobxoouMmMo ONs1 pacyeTHOro KOHCTPYKTMBHOIO 3feMeHTa onpeaenuntb
npeaenbHble Hecylmne cnocobHOCTM NO MeToankam 3agadv 1-ro u 2-ro TUNOB, BbIYUCIIUTL KOPPEKTUPYHOLLNIA
KO3(pbMLMEHT, NpeacTaBnaoLWNA cobor OTHOWEHNE pesyrbTaTa peLlleHnst 3agaydm 2-ro Tuna Kk pesynbraty
pelleHus 3agavm 1-ro Tmna, U CKOppeKkTUpoBaTb OOLLYI0 HECYLLYH CMOCOOHOCTb BCEro COOPYXXEHMUSI NyTeM
YMHOXEHNS Ha 3TOT KO3 PULINEHT.

MpumevaHne - [onyckaeTcd BMeCTO Bblpe3ku dparMeHTa BCTpavBaHMe €ro HernocpeacTBEHHO B
Bornee npoCTyl0 CTEPXHEBYI KOHEYHO-3MIEMEHTHYIO MOAeflb BCEro COOPYXEHUSI C MOMOLLbIO JKECTKUX
KOHEYHbIX 3N1EMEHTOB.

0.2 PacyeTbl B reoMeTpuyeckn u puanyeckm HefiuHeMHom NOCTaHOBKe

[0.2.1 PacyeT B reoMeTpuyeckm HENUHENHOW MNOCTAHOBKE B XOAE MOLIAroBOro HarpyXeHus
COMpOBOXAAeTCA WU3MEHEHMEM KOOpPAWHAT Y3510B KOHEYHO-3JIEMEHTHOM MOAENM Ha KaXaom Lware, 4To
No3BOMAET YYNTbIBATb WCTOPUIO HAarpyXXeHUsi KOHCTPyKUMu (Hanpumep, B XoAde cTpouTenbcTBa) u Gonee
TOYHO OTpa3uTb Npouecc AehopMUPOBaAHNS, UMEOLNIA MECTO NP Harpy>XeHNn pearnbHOM KOHCTPYKLUUK.

[.2.2 PacyeT B hn3n4ECKM HENMMHENHON NMOCTAHOBKE OCYLLECTBIISIETCA COBMECTHO C Fr€OMETPUYECKHU
HEenUHEeMHON NOCTaHOBKOW, YTO NO3BOMSET OLEeHVBaTb NOBeAEeHWE KOHCTPYKUMM 3a npegernamMu ynpyroctu
BMSIOTb 4O HACTyMNfeHus MOSHOW MOTepu Hecylen CNoCOBHOCTN UMW MPU OLEHKE XUBYYECTU KOHCTPYKLUK
(cm. pasgen 16 n npunoxexue IN).

[na pacyetoB B (PU3NYECKM HENMMHENHOW MOCTAHOBKE HEOOXOO4MMO Hanmuuue ynpyro-nnacTtmyeckon
anarpammbl gecbopMupoBaHnua MaTtepuana, kotopass MOXeT ObiTb Mofy4YyeHa npu UCMbITaHUAX obpasLos
MaTepuana Ha pacTsbkeHue 0 paspyLUeHus.

B OTCYTCTBME 3KCNEpPpUMEHTAalIbHbIX OaHHbIX MOXEeT ObITb CcOCcTaBneHa yCnoBHasa ynpyro-niactnyeckas
aunarpamMma, cocrtodawan n3 aByx I'IpFIMOJ'IVIHeIZHbIX Yy4acCTKOB.

Ona ee nocTpoeHuss HeobXoAMMO 3HaHWe crnegylwmnx U3NKO-MEXAHUYECKUX XapaKTEPUCTUK
mMartepuana, KoTopble MOryT ObITb NOMyYeHbl U3 COOTBETCTBYIOLLMX CTAHAAPTOB UINN CNPABOYHbIX AAHHbIX:

MOAynb ynpyroctu E;

KoadppuumeHT lNyaccoHa LL;

npenen Teky4ectn O,

BpeMeHHOe conpoTueBneHne Gpg;

MakcumarnbsHasa gedopmaums €.y -
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